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c`Um\ì�k�GV]YëZ^`gd\R&�k�e`Y`�,�aRU]Z�g�S`[Z(,/
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\eVcm� ^é]R� kR� To]� aëV^é_Ze� U`Sc`g`]_oT\n� g`[d\`� g�acRgZUV]_`f� Rc^mUf&� T`á� ^[(�
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g�J`^d\f� dV� deR]� ^]fgão^� _Vda`\`[V_n� ãmdeZ� a`dmU\j� LmT]Rg� :YmS&� \eVcâ� U`aZdV^�

gjkgR]� gV]ZeV]V� ,(� UZgZkV�a]f\`g_o\R�CfUgo\R�BcV[ãoY`&� RSj�f^`á_Z]� UR]Öo� a`\cRã`gm_o�
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*, HQ]cm}%
*- ?_`YU TY`\_]d# Ç% ]QcaY[h )' (('# aQinc[_ AY^YbcUabceQ Bla_T^n _RaQ^h%
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*% GYcdQSU \UWY_^làä `_ ^leaQcd T_ e\QbcY Q ei^Y[�
\UWY_^làb[ÄSX _aWQ^YiQSn

;]V� km\`_R� ã(� .0,)+3� IS(� k� ,.(� ãVcgV_TV� +3+3� ^`Y]� Sâe� kR� ]VXZ`_mëV� a`\]mUm_�

sZP|S}� S^Q`^d^[]kZ� Äa['� [TVX^]iÖaZj� "`Td^[cÄ]k%� hPW`P]XÄ]k#� P`\iSg%� ZbT`}� Qg[� S^� ]k�

hPÖPhT]� ]P� hiZ[PSÇ� _ÖXW[izZg� cÄX]Ç]j� _Öka[cz]j\c� ^`Vi]c� ]TQ^� hiabc_RX�

~TaZ^a[^dT]aZj�]i`^S]k�`PSg�g�FPÖk|X�]TQ^�]ÇZbT`j�h�YTYkRW�^SQ^ÄTZ�]TYSj[T�S^�+1'� ÖkY]P�

*2*1%� P� b^� S^Q`^d^[]Ç%� P� d�ST]� _ÖTd`Pbc� aZcbTÄ]Ç� d�]k� a[c|Qc� Z^]P[� R� Um]V� eZ�

äVTY`d]`gmTZ� {�̀ PZ^caZjW^%� cWT`aZjW^�]TQ^�]Ç\TRZjW^�abib]kW^�^QÄP]abdk%� ZbTÖk�QÇWT\�

di[Zg�dab^c_X[X�S^�]ÇZbT`j�hT�a_^YT]TRZ}RW�P�a_ÖibT[T]}RW�"`TVc[j`]kRW#�P`\iSq'� I]fáSR�

g�]VXZoTY� dV� kRa`ãoemgR]R�ec`[_md`S_é�U`� d]fáVS_o� U`Sj�sS[T�o , 0 �a[c|TQ]k�_`PV\PbXZg%�

`^hW^S]j�_`^�c`ÄT]k�a[c|TQ]kW^�_^ÖPSk�g�_Öka[cz]j�W^S]^ab]k�bÖkSÇ%�Y\T]^di]k\�]PQgbj%�

Si[T� S^� _^abc_c� S^� dgzzkRW� abc_Éá� _[Pb^d}RW� X� S^� _^abc_c� ÄPa^djW^4� Z^]TÄ]Ç�_`^�

S^aP|T]k�abP`^Q]kRW�_ÖkSPdZá�P�_`^� ^Sád^S]Ç]k�]i`^Zá�]P�_T]aX%�YPZ^|� X�_`^� dg\ÇÖT]k�

_^|XbZá�_T]aXY]XRW�q'� G`U]V� km\`_R� ^é]Z� ]VXZ`_mëZ� ^oe� Z� aëVU_`de_o� `SdRkV_o� fcãZenY`�

a`ãef�g`]_âTY�^ode�gV�deme_o�d]fáSé(-1

:YmS� dV� da`]f� d�UR]Öo^Z� ]VXZ`_mëZ&� \eVëo� aìd`SZ]Z� g�Hfd\f&� gcmeZ]� U`� g]RdeZ� ^VkZ�

a`d]VU_o^Z&�g�ãVcgV_TZ� +3,*(� G`� dgn^�_mgcRef�dV�fdRUZ]�g�GcRkV-2� R�SjU]V]�g�GcRkV�,�gV�

Ñeéam_d\n�f](�ã(� +*(-3

9`YfáV]� dV�dZefRTV�ac`�_RgcmeZgÖo�dV�]VXZ`_mëV�c`kY`U_é�_Vgjgo[V]R�kTV]R�a`U]V�[V[ZTY�

aëVUdeRg(� <\`_`^ZT\n� ^`á_`deZ� _`gé� gk_Z\]n� äVd\`d]`gV_d\n� cVafS]Z\j� _VSj]j� aëo]ZÖ�

gV]\n&� R� ac`e`� eZe`� gm]Vã_o� gVeVcm_Z� _RTYmkV]Z� acRT`g_o� fa]Re_é_o� `Seoá_é[Z� _Vá� dV�

aìg`U_é�aëVUa`\]mUR]`(

Jn^éë�,*� ***� ]VXZ`_mëì�Sj]`� g�cR_âTY� demUZoTY�äVd\`d]`gV_d\n� cVafS]Z\j�f^odeé_`�

[R\`� qëVU_oTZ&� a`UqëVU_oTZ� R� këokV_TZ� gV� deme_oTY� qëRUVTY&� UR]Öo� eZdoTV� kod\R]j�a`Uo]� _R�

a`kV^\`gn� cVW`c^é� _VS`� cìk_m� áZg_`deV_d\m� `acmg_é_o&� R]V� e`� [V� _Z[R\� _VkSRgZ]`�

dj_Uc`^f� gm]\j(� Lm]Vã_o� Z_gR]ZUn� dV� U`deR]Z� g�a`UdeReé� _R� `\cR[� eVYUV[Öo� da`]Vã_`deZ(

*. ;96<5FH# >Q^ $  z98=J~# =eQ^% ~TaZi�a_^[TÄ]^ab�hP�dT[Z}RW�di[TZ�+)'� ab^[Tbk' DaQXQ1 ?Qa_\Y^d]#�
)''*# b% (*/%
*/ J a_SU (0)- bU 7XlR _}U^Y\# Q\U ZUX_ ]Q^}U\bcen caeQ\_ `_dXÄ a_[ Q `_cm Rh\_ a_ieUTU^_% C c_c_}^_bcY�
]Q^}U\[h# Q^Y Täe_TUSX a_ie_Td ^UZb_d R_Xd}U\ [ TYb`_iYSY R\Y}{n Y^V_a]QSU% >Ybcm Q\UZU# }U bU 7XlR�
[_^SU] TeQSlcÄSX \Uc `àUbcÖX_eQ\ T_ DaQXh + $  Bdb\n# C\TàYSX_eQ *0% 7XlR bU `_TadXm _}U^Y\ e a_SU�
(0)/# eiQ\ bY AQaYY zn]_e_d# [cUal Rh\Q oàUT^YSn Q `_SXliU\Q i eUb^YSU 8àncUÜ d <\dR_[m% J a_SU (0)0 bU�
ZY] ^Qa_TY\ `ae^n bh^ JlS\Qe Q e a_SU (0*, bU ^Qa_TY\ TadXÄ bh^ >Q^%  MTa_Z1 a_iX_e_a b >Q^U] 7XlRU]#
/% ()% )''0!%
*0 B5# V_^T MU]b[Ä oàQT DaQXQ $  `aUiYTYd]# i^QÇ[Q V_^Td DMv# [Qac_^ )..# bYW^QcdaQ )'.$)..$-%
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Om\`_�a`^`Y]�[V_� `^VkV_n^f�a`ãef� ]VXZ`_mëì&� T`á� g�[V[ZTY� ëRUmTY� gjg`]R]`� k_Rã_`f�

_Vg`]Z(.*

AZá�g�]Zde`aRUf� +3+2�gk_Z\]R�BR_TV]më�ãVd\`d]`gV_d\âTY�]VXZo&�a`U_ée�\�kR]`áV_o�UR]�

eVYUV[Öo� ^Z_Zdec� _mc`U_o� `ScR_j� LmT]Rg� B]`Wmã(� AV[o^� q\`]V^� Sj]`� gnde� dVk_R^�

]VXZ`_mëì&� fd_RU_Ze� _RgcmeZ]Tì^� k�]VXZo� aëVTY`U� U`� _`c^m]_oTY� a`^écì&� f[^`fe� dV�

Z_gR]ZUì�R�a`kìdeR]âTY&� gnde� W`_Uj�\�[V[ZTY�a`Ua`ëV(� ?]Rg_o^�cVWVcmeV^�ekg(� B]VXf�Sj]�

cVWVcme� f^Zdí`gRTo&� Um]V� cVWVcme� VgZUV_ã_o&� acmg_o&� a`kV^\`gâ&� áZg_`deV_d\â&�

Yf^R_Ze_oTY�qdeRgì&�kR`aReë`gRTo�R�a`Uaìc_â(.+

8á� U`� gk_Z\f� äVd\`d]`gV_d\n� `STV� ]VXZ`_mëd\n� g�c`TV� +3,+� ^fdV]Z� ]VXZ`_mëZ� Ym[Ze�

dg`[V� km[^j� Z_UZgZUfm]_é� R� _V^é]Z� U`deReVã_`f� do]f&� RSj� Sjc`\cReZT\â� \`]`d&� [R\â^�

BR_TV]më�ãVd\`d]`gV_d\âTY�]VXZo�Sj]R&�U`deR]Z�_R�dg`[Z�decR_f(.,

BRc]o_d\â� gÖV]VXZ`_mëd\â� d[VkU&� \eVcâ� dV� \`_R]� gV� U_VTY� +/(� ' � +1(� ]VU_R� +3,+&�

aëVUdeRg`gR]� Uì]VáZeâ� \c`\� \V� d[VU_`TV_o� d`TZR]ZdeZT\j� d^âÖ]V[oToTY� ]VXZ`_mëì(�

Ljde`faZ]Z� kUV�^[(� Uc(� A`dVW�GReV[U]&� aëVUdVU\j_é� äVd\`d]`gV_d\nY`� äVcgV_nY`� \ëoáV�

8]ZTV� DRdRcj\`gm&� _VS`� Uc(� CVg� IjTYcRgR&� gÖZTY_Z� gV� dgn^� ac`[Vgf� a`U_éTf[oTo� \V�

d[VU_`TV_o� ]VXZ`_mëì(� OR� ãejëZ� ^édoTV� a`� aR^me_n^� ]VU_`gn^� d[VkUf&� gk_Z\]R�

,,(� \gée_R� +3,+� ]VgZT`gé� `cZV_e`gR_m� äVd\`d]`gV_d\m� `SVT� ]VXZ`_mëd\m� #Um]V� [V_�

ädFC$.-

;`�ãV]R�ädFC�dV�a`deRgZ]�Uc(� A`dVW�GReV[U]..&�^ode`aëVUdVU`f�Sj]�Uc(� CVg�IjTYcRgR./�

R�LmT]Rg�:YmS�dV�deR]�`U�a`ãme\f�aìd`S_`deZ�`cXR_ZkRTV�[V[o^�eR[V^_o\V^(

+' ;96<5FH# >Q^ $  z98=J~# =eQ^% ~TaZi�a_^[TÄ]^ab�hP�dT[Z}RW�di[TZ�+)'� ab^[Tbk' DaQXQ1 ?Qa_\Y^d]#�
)''*# b% (*0%
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+) HQ]cm}# b% *(%
+* HQ]cm}# b% - 0 $. ( %
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e Fdb[d% D_ ^leaQcd i el\[h `äb_RY\ [alcSU ZQ[_ bcQa_bcQ D\i^Ö  (0(0$)'! Q `_cm iQ\_}Y\ ^UZeÖc{n�
\UWY_^làb[_d _aWQ^YiQSY e `ae^n aU`dR\YSU# `a_XaQT^Ö _aYU^c_eQ^_d ÅbC@# ZUZn]} `àUTbUT_d Rh\ `_ SU\_d�
T_Rd cael^n `ae^n aU`dR\Y[h% GcQ\ bU ÇY^YcU\U] bcaQ^h Åb% ^la_T^Ö b_SYQ\YbcYS[m Q `_b\Q^SU] e Bla_T^n]�
bXa_]l}TÖ^n% D_ ^QSYbcYS[m _[d`QSY Rh\ iQcÇU^ Q deÖi^Ö^ e [_^SU^caQÇ^n] clR_àU# [TU iU]àU\  DaQ]U^1�
AS^�Qg[�ZS^ e ]PzXRW�SÇYX]iRW�dT�+)'� ab^[Tbk' @YRaY# NSYc% )'('$'+$'-O% 8_bcd`^Ä i KKK1�
2Xcc`1&&fff%\YRaY%Si&TQcQRQiU&[T_ (/&]QY^% `X`3%j!
+, 8a% @Ue GhSXaQeQ  "(-% `a_bY^SU (//. q V+% \UT^Q (0,/! $  ÅUb[Ä ^_eY^là# `_\YcY[ Q b`Yb_eQcU\%�
JhbcdT_eQ\ Dale^YS[_d VQ[d\cd I^YeUaiYch ?Qa\_eh% DaQS_eQ\ e ]\lTU}^YS[m _aWQ^YiQSY ÅUb[m bcaQ^h�
bclc_`ale^Ö$`_[a_[_em% J `aäRÖXd `ae^n beÖc_em el\[h d`aSX\ T_ UgY\d T_ zeÄSQab[Q# iTU ehTleQ\ Q�
aUTYW_eQ\ \Ybc ÅUb[_b\_eU^b[l bQ]_bcQc^_bc% J _RT_Rn `ae^n aU`dR\Y[h {mVaUTQ[c_aU] Bla_T^nX_�
_be_R_iU^n e DaQiU% D_ eh`d[^dcn TadXm beÖc_em el\[h iQcÇU^ Q TU`_ac_el^ T_ [_^SU^caQÇ^nX_ clR_aQ�
6dSXU^fQ\T% CTcdT bU ealcY\ T_ Bla_T^nX_ _be_R_iU^n Q cQ[m Rh\ iQ]Öbc^l^ ZQ[_ WU^Ual\^n cQZU]^n[�
Dàn`aQe^mX_ eÄR_ad AUiY^la_T^nX_ [_^WaUbd `a_ \YTb[l `aleQ `àY CGB% J a_SU (0+/ _TU{U\ T_ UgY\d T_�
@_^TÄ^Q# _T[dT bU e a_SU (0,, ealcY\  DaQ]U^1 D9FB9G# >Yàn% BTd� d�Z[TRX' b% -()% = 1̂ H^cS^Qj� SÇYX]g�
-(+))0% DaQXQ1 vbcQe `a_ b_dT_Rm TÖZY^h 5J ÅF# )''.%!
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CVXZ`_mëZ� dV� aëZ� kR\]mUm_o� äVd\`d]`gV_d\n� `STV� ]VXZ`_mëd\n� `deëV� gj^VkZ]Z� ac`eZ�

_RTZ`_R]Zd^f�R�kmc`gVè�ac`eZ� YVd]ì^� @@@(� @_eVc_RTZ`_m]j&� \eVcm�U`a`cfã`gR]R�Ué]_o\ì^&�

RSj� dV� cVg`]fTo�k^`T_Z]Z�g]mUj�R�fd\feVã_Z]Z� eR\�TVde`f�ekg(� UZ\eRefcj�ac`]VeRcZmef�_`gâ�

d`TZm]_o� \`]V\eZgZdeZT\â� ëmU(� ER`aR\� dV� Y]mdZ]Z� \� _mc`U_é� R� ^cRg_é� kUìg`U_é_n^f�

d`TZR]Zd^f� R� \�a]_é_o� ekg(� MRdYZ_Xe`_d\n� UV\]RcRTV&.0� \eVcm� gjY]mdZ]R� a`áRURgV\�

d`TZm]_o�dacRgVU]_`deZ�R�d`TZm]_oTY�cVW`cV^(

ÄãV]V^� dUcfáV_o� Sj]`4� {FÖXa_kdPbX� Z�hPQTh_TÄT]k� P� ^Q`P]Ç� ~HG� P� ZYTYk\c�

dgQcS^di]k� d�ScRWc� ]i`^S]k� P� ST\^Z`PbXRZj� ad^Q^Sg� P� a^RXP[Xa\c� _^S[T� hiaPS�

dgbÄT]}RW� dT� ePaWX]Vb^]aZj� STZ[P`PRX� Äa'� ]ThidXa[^abX� hT� S]T� *1'� ÖkY]P� *2*1� P�

g�_ÖX_^YT]j\�_`^V`P\^dj\�_`^W[izT]k�_`d]kW^�aYThSc�dzTRW�[TVX^]iÖá�g�F`PhT�dT�S]TRW�

*.'�& �*1'� [TS]P�*2+*'

H_^[c_`PR^dPbX� ZT� a_[]Ç]k� bÇRWb^� mZ^[á� aT� dzT\X� aZc_X]P\X%� aS`c|T]k\X� P�_^[XbXRZ}\X�

mbdP`g%� a[TScYkRk\X�abTY]}�Rk[�P� caX[^dPbX%� PQg�dzTRW]g�Zc[bc`]k%� _^[XbXRZj�P�a^RXi[]k�Q^YT�

d�]i`^SÇ� dTST]g� Qg[g� _ÖTSTdzk\� hQ`P]Ç\X� ScRWP%� QTh� ]iaX[k� P� [|k%� P� hiaPSg� P�

_ÖTadÇSÄT]k%� aT�hÖTbT[T\�Z�hiY\á\�]i`^S]kW^�P�abib]kW^�RT[Zc�q-*

FcXR_ZkRTV�daReë`gR]R�[VU_`Y`�k�Y]Rg_oTY�_VaëmeV]�_mc`UR�gVU]V�_RTZ`_R]Zd^f�eR\n�g�

\]VcZ\R]Zd^f&� \eVcâ�a`gRá`gR]R�kR�`Yc`á`gm_o� dfgVcV_Zej� _mc`UR&� eV`\cReZT\`f�Rfe`cZef&�

\eVcm� aëZdaogm�\�g_Zeë_o� _Vdg`S`Ué� `SãR_ì(� ;V^`\cRTZZ� TYmaR]R�[R\`� _V\`_ãoTo� S`[� kR�

dfgVcV_Zef(�Ign�gk`cj�dZ�gkR]R�k�?fdR&�B`^V_d\nY`&�;`Sc`gd\nY`&�?Rg]oã\R�R�_V[_`gé[Z�

DRdRcj\R(.2

GëVde`áV� dV� ädFC� ac`Y]mdZ]R� kR� dUcfáV_o� Ra`]ZeZT\n&� Z_\]Z_`gR]R� \�d`TZR]Zd^f&� R]V�

kmc`gVè� dV� c`kTYmkV]R� d�\`^f_ZdeZT\`f� ZUV`]`XZo(� AVUV_� k�ãV]_oTY� aëVUdeRgZeV]ì�

`cXR_ZkRTV&� Uc(� IjTYcRgR&� a`f\mkR]� _R� e`&� áV� [V� _fe_n� _Vfdem]V� U`\Rk`gRe&� áV� dV�

]VXZ`_mëd\n� Y_feo� _V`TZe]`� gV� g]V\f� d`TZR]ZdeZT\âTY� decR_� R� áV� gV� dgâTY� ëRUmTY�

_Vd`fdeëVåf[V� k\RáV_n� R� ZUV`]`XZT\j� kac`_VgéëV_n� ScRecj&� \eVëo� d`fY]RdZ]Z�

d�\`^f_ZdeZT\â^Z� acR\eZ\R^Z(� ;ì]VáZen� [V&� RSj� ]VXZ`_mëZ� ëVÖZ]Z� gÖVTY_j� da`cj� R� S`[V

.0 KQbXY^Wc_^b[l TU[\QaQSU Rh\Q _VYSYl\^Ö ehTl^Q T^U (/% ànZ^Q (0(/ Q ZU `a_X\l{U^n] ^UileYb\_bcY Çb%�
^la_TQ# [cUam eh`aQS_eQ\ H% ;% AQbQah[ Z]m^U] ÅBF Q ZU `_Z]U^_el^Q `_T\U ]nbcQ# [TU Rh\_ c_c_�
`a_X\l{U^n ehTl^_% FUi_\dc^Ö _TbdidZU ]_}^_bc UgYbcU^SU ÇUb[_b\_eU^b[mX_ ^la_TQ e al]SY XQRbRdab[m�
VUTUaQSU# `_}QTdZU ehce_àU^n b`_\UÇ^mX_ bclcd ÅUSXä b RaQcah G\_el[h# `àYZUcn YTUl\ä ]_TUa^n TU]_[aQSYU#�
ilad[h be_R_Th beÖT_]n# ^lR_}U^bcen Q eÖTh# \YcUaQcdah Q d]Ö^n# b\_eQ# cYb[d Q `aleQ bXa_]Q}É_eQSnX_ Q�
`UcYÇ^nX_% MQbQidZU bU ]Z% _ _T\_dÇU^n Sna[eU _T bclcd# _ a_e^m `_bcQeU^n ]d}ä Y }U^ eU b`_\UÇ^_bcY# _�
iad{U^n {\USXcYS[ÄSX eÄbQT% H_ e{U iQ T_Ta}_el^n `aY^SY`ä `Qa\Q]U^c^n TU]_[aQSYU%  DaQ]U^1 = 1̂�
?I89@5# >_bUV% LPaWX]Vb^]aZi�STZ[P`PRT' 6a^_1 8ad}bce_ A_aQeb[Ä \UWY_^là e 6a^Ö# (0),% b% / $  (,!%
+. A=7<@# >Q %̂ BTVX^]iÖX�P�~TaZ^a[^dT]aZ^' DaQXQ1 BQ{U e_Zb[_# )''0# b% .)%
+/ MAF<5@# ?QaU\% :dP�`^Zg�_`iRT�~TaZ^a[^dT]aZj�^QRT�[TVX^]iÖaZj' DaQXQ1 ehTQ\Q ÅUb[_b\_eU^b[l�
_RUS \UWY_^làb[l# (0),# b% ('%
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d`TZm]_o� dV� këVeV]V^� \�km[^f� R� SVkaVã_`deZ� deme_oY`� TV]\f(� ?]Rg_o� c`ka`c� d�\`^f_Zdej�

eR\�da`ãogR]�g�`U^oe_feo�[V[ZTY�cVg`]fã_oTY�^Ve`U(.3

ädFC&� \eVcm� dg`f� eëodefaè`g`f� `cXR_ZkRTZ� #qdeëVUo� ' � áfaR� ' �[VU_`eR$� aëVgkR]R� `U�

äVd\`d]`gV_d\n� `STV� d`\`]d\n&� ^é]R� dgn� [VU_`ej� ' � R]Vda`è� g�aëVgmá_é� ãVd\âTY�

`S]RdeVTY� ãVd\âTY� kV^o� ' � d_RU� g�\RáUn^� ^édeé� R� gV� géeÖo^� ^édeVã\f(� Jje`� [VU_`ej�
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a`]ZeZT\â^� \`^V_emëì^(2,� Dé]� g�d`Sé� aëVUVgÖo^� da`[`gRe� gâY`Uj� ÖZc`\n� km\]RU_j�

]VXZ`_mëd\nY`�Y_feo�d�qa]_`f�_VkmgZd]`deo�_R�ac`XcR^f�[R\n\`]Zg�a`]ZeZT\n�decR_j(

Gcg_o� ãod]`� UV_o\f� äVd\`d]`gV_d\m� dR^`deRe_`de� gjÖ]`� +(� q_`cR� +3,.(� FU� kRãme\f�
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LjURgReV]V^� Sj]`� JZd\Rëd\n� _R\]RUReV]dego� R� gjURgReV]dego� G`\c`\� dV� doU]V^� g� DR]n�

Ñeéam_d\n�g�GcRkV� +(2.

E`gé� gk_Z\]â� ]Zde� dV� deR]� eVcãV^� \cZeZ\j� kV[^n_R� decR_j� _mc`U_é� UV^`\cReZT\n&� ac`�

[V[oá� ã]V_j� Sj]� ]ZdeV^� {d`TZR]ZdeZT\âTY� ]VXZ`_mëì (� G`d]R_VT� kR� efe`� decR_f� 8_e`_o_
^` � !

?R[_&� \eVcâ�`S_`gZ]� gV� deV[_n�U`Sé�gjUmgm_o� dgnY`� eâUV_o\f�{IR^`deRe_`de &� gjg`]R]�
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AVÖeé� _R� aëV]`^f� UgRTmeâTY� R� eëZTmeâTY� ]Ve�^é]R� cVUR\TV� gâYcRU_é�^fád\n� d]`áV_o&�

_VS`í�kUV�Sj]`�kR^éde_m_`� +0�^fáì�R�ámU_m�áV_R(3,

Emc`U_o� `dg`S`kV_o� dV� acVkV_e`gR]`� ãeV_mëì^�[R\`� \f]eZg`gR_â� ]Zde&� \eVcâ� dV� ^é]�

kTV]R� `ac`deZe� `U� kacmg� dV_kRã_oY`� TYRcR\eVcf(� I_RáZ]� dV� Ym[Ze� km[^j� fãZeV]ì� R� deme_oTY�

kR^éde_R_Tì&� fUcá`gRe� ]VXZ`_mëd\n� ecRUZTV� R� S`[`gRe� ac`eZ� \]VcZ\R]Zd^f� R� Ö`gZ_Zd^f�

gÖVY`�UcfYf(3-

FU� a`ãme\f� gjUmgm_o� dV� _R� decm_\mTY� Emc`U_oY`� `dg`S`kV_o� `S[Vg`gR]`� gV]\n�

^_`ádego� acRgZUV]_âTY� cfScZ\� R�aëo]`Y(� Ign� dem]V�^ode`� kUV�^é]j�_Raë(� cfScZ\j�L_Zeë_o�

a`]ZeZ\R&� Bf]efc_o� áZg`e&� Emc`U_o� Y`da`Umë&� H`UZ_R� R� U`^mT_`de&� G`d]VU_o� kacmgj&� OR�

YcR_ZTV^Z&� Jé]Vd_m� gâTY`gR&� \eVcm� Sj]R� gé_`gR_m� d`\`]degf� R� eé]`gâTY`gé� R� Ia`ce(�

EVkRa`^_é]`� dV� R_Z� _R� ^R]n� UéeZ� d�acRgZUV]_`f� cfScZ\`f� Igoem_o(� ÜV_j� _RÖ]j� _R�

decm_\mTY� ]Zdef� eR\n�^pUf� R�`S]oSV_n� cVTVaej(�EV[c`kdmY]V[Öo� aëo]`Y`f�Sj]� CVXZ`_mëd\â�

eâUV_&�\eVcâ�eg`ëZ]�d`fãmde�Emc`U_oY`�`dg`S`kV_o�UgR\cme�eâU_é�R�kR^éë`gR]�dV�kV[^n_R�

_R� Z_W`c^`gm_o� `� deRgf� ãVd\`d]`gV_d\n� Rc^mUj� R� kacRg`UR[d\n� kmk_R^j� k[VU_m_o�

ädFC(� GcRgZUV]_é� d]VU`gR]� Ué_o� g�\cR[d\âTY� [VU_`emTY� R� eR\n� fa`k`cè`gR]� _R� _`gn�

\_ZYj� ]VXZ`_mëd\n� ]ZeVcRefcj� R� `k_R^`gR]� q^ceo� ScRecì� ]VXZ`_mëì� g�cfScZTV� ERÖV� c`gj(�

DVkZ� UR]Öo� gâk_R^_n� aëo]`Yj� aReëZ]R� LâTY`gR� R� Ö\`]R&� [V[o^Zá� Rfe`cj� Sj]Z� aëVUVgÖo^�

cVUR\e`ëZ� kV� kR_Z\]âTY�äVd\`d]`gV_d\âTY�_`gZ_(� Gëo]`YR�I]`gV_d\n�Y]Rdj� gjTYmkV]R�gV�

d]`gV_ÖeZ_é� R� `SdRY`gé� dV� kR^éë`gR]R� _R� d]`gV_d\n� ]VXZ`_mëV(� L�_VUé]Z� gjTYmkV]R�

]ZeVcmc_o� ?`UZ_R�_VUé]_oY`� ãeV_o&� \eVcm� `SdRY`gR]R� WcRX^V_ej�UZgRUV]_oTY� YVc� R� \cme\n�

ac`kRZT\n� R� a`VeZT\n� qegRcj� R� aëZdaogR]Z� U`� _o� _Raë(� daZd`gReV]n� R� Smd_oTZ� B`_deR_eZ_�

9ZVS]&�A`dVW�B`aeR&�ARc`d]Rg�BcRe`TYgo]&�=cmèR�Ñcm^V\�_VS`�L]RUZd]Rg�LR_ãfcR(3.

ER�eZef]_o�decm_TV�_VTYjSé]� R_Z�acRgZUV]_â�WV[Ve`_&�[VY`á�Rfe`cj�Sj]Z�_Raë(� AZëo�=Z_X]&�

=cR_eR�B`T`fcV\&�A`dVW�B`aeR�R�AR_�LcSR(3/

L�acg_o^� c`ã_o\f� +3,.� kìdeR]`� da`fdeR�ã]m_\ì�_Va`UVadm_`(� L�acìSéYf� c`\f� +3,1�

dV�cVUR\TV�R�ViaVUZTV�Emc`U_oY`�`dg`S`kV_o�aëVdf_f]R�U`�HVg`]fã_o�f](�0�g�GcRkV�,(30

GëVde`áV� dV� ]Zde� Y]mdZ]� \�a`]ZeZT\n� _VdecR__`deZ&� gV� dgâTY� ã]m_ToTY� R� \`^V_emëoTY�

eâ\R[oToTY� dV� U`^mTo� Z� kRYcR_Zã_o�a`]ZeZT\n� dZefRTV&� `eVgëV_é� R�SVk�gâ[Z^\j�a`Ua`c`gR]�

acVkZUV_eR� J(� >(� DRdRcj\R� R� a`kUé[Z� Uc(� <UgRcUR� 9V_VÖV(� FSR� deme_oTZ� `SãRd� qUR[_é
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0- B5# V_^T `_\YSUZ^nX_ àUTYcU\bcen DaQXQ ==# i^QÇ[Q Dá== $  C88# [Qac_^ ),.# bYW^QcdaQ (.'&(- Bla_T^n�
_be_R_iU^n%

,3



R_`_j^_é� U`� _`gZ_� _RadR]Z� _é[R\â� ã]m_V\(� L�a`]`gZ_é� eëZTmeâTY� ]Ve� dV� _R� decm_\mTY�

UV_o\f�`S[Vg`gR]j�R_eZaReZV�gìãZ�8Xcmc_o�decR_é�R�Emc`U_o^f�d[VU_`TV_o(31

AZdem�cZgR]ZeR�Sj]R�aRec_m�gV�gkeRYf�\V�\`_\fcV_ã_o^f� ]Zdef�CVXZV&� \eVcâ� d]`fáZ]�[R\`�

eZd\`gâ� `cXm_� EVkmgZd]n� [VU_`ej� ãd](� ]VXZ`_mëì&� R� \eVcâ� `k_RãZ]� cVUR\e`cj� Emc`U_oY`�

`dg`S`kV_o� kR� {dj^aReZkR_ej� \`^f_Zdeì � ac`� [V[ZTY� _VU`deReVã_é� ac`[Vg`gR_â� `Ua`c�

gìãZ� _Z^(� ER`aR\� _é\eVëo� cVUR\e`ëZ� Emc`U_oY`� `dg`S`kV_o� dV� gjd]`gZ]Z� `� _`gZ_mëoTY�

k�CVXZV�[R\`�`�{cVR\TZ`_mëoTY �R�{WRÖZdeVTY (32

AVU_f� k�Y]Rg_oTY� Yc`kVS� ac`� ãVd\`d]`gV_d\`f� UV^`\cRTZZ� daReë`gR]`� Emc`U_o�

`dg`S`kV_o� g�\]VcZ\R]Zd^f4� {APb^[XRZi� Rk`ZTd� aT� hRT[P� ]T^_`id]Ç]Ç� _ÖXÄXÉcYT� ^�

c`gRW[T]k�Zc[bc`]kW^�d}d^YT%� ZbT`}�]cb]Ç�_^dTST�Z�YT Yk�m_[]j�`^h[cRT�aT�abibT\�P�Z^]TÄ]Ç�

_PZ� X� Z�[XZdXSPRX� Ök\aZjW^� ZPb^[XRXa\c� d�]PzT\� ]i`^SÇ� dáQTR'� Ccak\T� aX� Sib� dT[Z}�

_^h^`%� ]TQ^Ü�Z[T`XZi[]k�_^[XbXZP�a\ÇÖcYT� Z �̂ d[iS]cbk�abibc�P� Z�_^SÖkhT]k�dTzZT`j�adÇbaZj�

\^RX� SXZbibc� Ñk\P'� APb^[XRZi� Rk`ZTd�_^`czX[P� ad^YT� ^SdÇZj� WTa[^%� |T�YT � ]Ta[cÄXbT[]^c�

a�_Öka[czT]abdk\� ZT� ab`P]i\� [XQT`i[]k\� P�a^RXP[XabXRZ}\'� DP^_PZ%� \i�_^[XbXRZj� P\QXRT%�

ZSg|� S]Ta� ]P_Ö'� BXS^dj� [Xabg� W[iak%� |T� ZPb^[kRX� aT� \caTYk� c� ]ia�_^[XbXRZg� ^`VP]Xh^dPb�

a^RXi[]Ç� X� W^a_^SiÖaZg� dT� d[Pab]kRW� ^`VP]XhPRkRW� P� |T� \caTYk� cZ[iSPbX� adj�_T]khT� dT�

d[Pab]kRW%� ZPb^[XRZ}RW� mabPdTRW'� Dg]k�dXSk\T�hRT[P�YPa]Ç%� |T� ZPb^[XRZi� Rk`ZTd�_^Äk]i�aT�

hb^b^|É^dPbX� a�_^[XbXRZ^c� ^`VP]XaPRk� ab`P]g� KcS^dj� P� [XS^dj� P� caX[cYT� b^cb^� RTab^c� ^�

_^SÖkhT]k�̀ T_cQ[XZg�_^[XbXRZj\c�SXZbibc�Ñk\P'

;V_o\�dV�eR\n�d_RáZ]�gjg`]Re�UZd\fdZ�_R�g]mU_o�qc`g_Z�`�k^é_mTY�Toc\Vg_oTY�a`^écì4

{�K�hiY\c� ]PzTW^� abibc�YT%� PQg� c_`PdX[�_^\Ç`� \ThX� Rk`ZdT\X'� 8^Wc|T[� ZP|Si� m_`PdP�

]P`i|k� ]P� ]Tmabc_]^ab� P� Q^Y^d]^ab� Ök\aZjW^� X\_T`XP[Xa\c%� ZbT`}� h�_`^RT]bP� ad}RW�

\Pb`XZ^d}RW�_Öka[cz]kZá�dgd^hcYT�_`id^�]P�YPZ^caX�ZPb^[XRZ^c�SXZbPbc`c'�q*)n

9éYV^� dgnY`� gjUmgm_o� g�acìSéYf� acg_o� cVafS]Z\j� dV� Emc`U_o� `dg`S`kV_o� `SãRd�

U`demgR]`� U`� ac`S]n^ì� dV� km\`_V^(� DfdV]`� Sâe� kRSRgV_`� _Raë(� ã(� -*1� kV� U_V

0(� ]Zde`aRUf� +3,1&� _VS`í� U]V� U`aZdf� Ieme_oY`� kRdefaZeV]dego� g�GcRkV� RUcVd`gR_nY`�
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U]V� s� +2&� ã(� ,� R� s� +0&� ã(� +� km\`_R�_R�`TYcR_f�cVafS]Z\j&� c`kÖZëf[o�géU`^é�_VacRgUZg`f�

kacmgf�R�ac`[Vgf[o�d`fY]Rd�dV�k]`ãZ_V^(+*+
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Emc`U_o� `dg`S`kV_o� g�]VU_f� +3-3&� :YmS`gR� aëVUgm]Vã_m� _`gZ_mëd\m� ãZ__`de� g�e`^e`�

UV_o\f�\`_ão(

("�'"� 046@4L�%"�CFSD@FS�FJ=<H�3�AUC@47?L�F�67?L5L5:�/JB@6?L�ABJ57�3�/3Q7�
IABJFH��$+&+�! �'$ 
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qëVU_é�kR\mkm_`�+221�]Zdeì(+-.
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Emc`U_o� acmTV� gjTYmkV]R� \RáUâ� UV_&� ^é]R� W`c^me� 8-� R� 0� decR_(� LV� gÖVU_o� UV_� R�

g�d`S`ef�Sj]R�TV_R�kR[VU_`�ãod]`�3*�YR]nëì&�g�_VUé]Z�2*�YR]nëì(�LVãVc_o\�Emc`U_o�acmTV�
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da`]Vã_`de� G`\c`\� g�GcRkV(� Gcg_o^� gVU`fTo^� R� `Ua`géU_â^� cVUR\e`cV^� dV� deR]�
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(*/ 8U^n[ JlS\QeQ 7XlRQ# b% /# ili^Q] i (% ÇUae^Q (0,,%
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a`\cRã`gm_o�d`fSéá_é�aReëZ]j�OUV_R�`U�C(�Ñ^oUR�R�ÄU`]o�ÖVaem�`U�9(�Bcm\`cj(+..
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L]RUZ^oc� JëVÖeo\&� `U� ,3(� \gée_R� +3./� efe`� Wf_\TZ� kRdemgR]� LmT]Rg� :YmS(+0/� JV_� dV�
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a^RXP[Xa\c�]i`^S''''�q[01

L�ãVcg_f� +3./� :YmS� TZef[V�kV� d`géed\nY`� UV_o\f�GcRgUR�_mk`cj� d`géed\nY`� ]ZUf�_R�

fda`ëmUm_o� d]`gR_d\âTY� _mc`Uì� a`� a`cmáTV� Eé^Tì&� s'''\^R]i� _^S_^`P� H^dÇbaZjW^�

adPhc�a\ÇÖcYT�Z�b^\c%� PQg�aT�hPYXabX[�b`Xc\U�ST\^Z`PbXRZ}RW�aX[�YPZ^�_^S\k]ZP%� ]ThQgb]i�

Z�hPRW^di]k� \k`c� P�_^Z`^Zc� ]i`^S]k� Zc[bc`g'� KzTRW]g� ^ad^Q^hT]j� ]i`^Sg� \PYk� ]g]k�

_[]^c� \^|]^ab� hPdjabX� dT� ad}RW� hT\kRW� bPZ^d^c� abib]k� a^cabPdc%� ZbT`i� aT�YX\ � ]TY[j_T

(.* A=7<@# >Q^% BTVX^]iÖX�P�~TaZ^a[^dT]aZ^' DaQXQ1 BQ{U e_Zb[_# )''0# b% )*,%
(.+ B5# V_^T D_\YSUZ^n àUTYcU\bcen DaQXQ ==# i^QÇ[Q Dá== $  C88# [Qac_^ )*,# bYW^QcdaQ (*+&.' <\Qb�
aUe_\dSU%
(., A=7<@# >Q^% BTVX^]iÖX�P�~TaZ^a[^dT]aZ^' DaQXQ1 BQ{U e_Zb[_# )''0# b% )*.%
(.- 6Ñ@=B5# DQeU\# Uc Q\% :ÇYX]g�hT\ k�Z^`c]g�ÄTaZj�??' /% ehT% DaQXQ$@Yc_]h{\1 DQbU[Q# )'')# b% )+0$),(%
(.. Bla_T^n _be_R_iU^n# a_Ç% (-# Ç% ()# ).% ,% (0+,# b% (%
(./ Bla_T^n _be_R_iU^n# a_Ç% (-# Ç% .# )'% ,% (0+,# b% (%
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W^Sk'� KzTRW]^� _^Z`^Z^dj� [XSabd^� dkbi� dÖT[T� b^b^� ]P_`^abj� ^ad^Q^hT]k� a[^dP]aZ}RW�

]i`^Sá'�q\

L� d`fgZd]`deZ� d�_`gâ^� a`]ZeZT\â^� fda`ëmUm_o^� fa`k`cèf[V� :YmS� _R� Uì]VáZe`de�

a`]ZeZT\nY`� eZd\f� R� kmc`gVè� \cZeZkf[V� eZd\`gn� a`^écj� kR� acg_o� cVafS]Z\j&� {ZSg� dT[Zj�

_^[XbXRZj� ab`P]g� dgSidP[g� adáY� bXaZ%� ZbT`}� ]T\Ç[�_Ök[Xz� dT[Z^c� h_`Pd^SPYaZ^c� m`^dTÉ� P�

\kab^� b^W^� ÄPab^� aZ[^chidP[� Zbg_c� bhd'� ÄT`dT]jW^� dTÄT`]kZc%� ZST� aT� ]T_`ThT]b^dP[g�

|iS]j� ^_`PdS^dj� \gz[T]Zg� P� ÄbT]iÖT� hP]TRWP[g� d�_PaXd]k� ]TdÇS^\^abX'� @T� ]cb]j� aX�

cdÇS^\Xb%� |T�]g]k�ab^Yk\T�_ÖTS�dT[Z^c�hZ^czZ^c�_^[XbXRZ}RW�ab`P]'� K�Di`^S]k�U`^]bÇ�Ya^c�

^Q`Pb]k�[XSj�_T`P%� ZbTÖk�\ga[k�YT]�]P�b %̂�YPZ �dg`^QXb�_^[XbXRZ^c�aT]aPRX'�7[T�bTÅ�YT �_ÖXb^\�

W[Pd]Ç�_^bÖTQP%� PQg� [XSj%� ZbTÖk� SÖkdT� ÄTb[X� ]P_Ö'� PV`i`]k� KT]Z^d%� ]TQ^� |Xd]^abT]aZ}�

Di`^S]k� abÖTS%� Qg[X� _ÖXdTST]X� Z�_^h]i]k%� d�ÄT\� Z^]Z`jb]Ç� Qg[P� _^[XbXZP� bÇRWb^� ab`P]�

RWgQ]i'� Mi`^dTÉ� YT � bPZj� _^bÖTQP%� PQg� aT� S^hdÇSÇ[X� _`PdSXdÇ� ^� _^a[i]k� P� mZ^[TRW

*�GUX
a^RXP[Xa\c'�q

Emc`U_o� `dg`S`kV_o� dV� d_RáZ]`� Z� g�_`gn^&� ]ZU`gé'UV^`\cReZT\n^� fda`ëmUm_o�

`U\Rk`gRe� \� acVkZUV_ef� DRdRcj\`gZ� R�[VY`� ^jÖ]V_\j� kRëRUZe� U`� U`S`gnY`� \`_eVief(�

Fd`S_`de� acVkZUV_eR� DRdRcj\R� aëZa`^o_m� :YmS� ã]m_\V^� {B`_ão� DRdRcj\ìg� eâUV_x4�

sC[PSi� X� abP`i� VT]T`PRT� hPZcaX[g� a_^[TÄ]Ç� |P[^ab]Ç� ^Z[TzbÇ]j� ^QS^Qk� s�S`cWj�

`T_cQ[XZg� ZSg�YX\� Qg[g� CPaP`gZ^dg� XSTi[g� dgb[^cZi]g� h�W[Pdg'� ITWSg� aT� \Ç[� ÄTaZ}�

Ä[^dÇZ� `^hW^S^dPb� ^� b^\%� hSP� RWRT� SÇSXRbdk� CPaP`gZ^d^%� ÄX� QcS^cR]^ab� d�;d`^_Ç�

UPzXabXRZj� P� ]PRXabXRZj'� ITWSg� aT� bPZj� ]i`^S�]P� dÇZg� `^hW^S['� ITÅ�YT � bT_`dT� bP�_`Pdi�

_Ök[T|Xb^ab�_[]Ç�^RT]Xb�CPaP`gZád�d}h]P\�_`^�ÄTaZ}�]i`^S'� Dg]k�\PYk�[XSj�_`PdSc%� ZSg|�

aX� \ga[k%� |T� aT� Z�CPaP`gZ^dc� ^SZPhc� \^W^c� W[iaXb� dÇbzk\� _`idT\� ]T|� ZSgZ^[Xd�

_ÖTSbk\'�q!1*

GcRgUéa`U`S_é� g�acìSéYf� c`\f� +3.0� kRãR]� :YmS� gnde� \f]efc_o� cfScZ\f� Emc`U_oY`�

`dg`S`kV_o� d�_mkgV^� Bf]efc_o� Y]oU\R(� GdR]� cVTV_kV� _R� géUVT\n� \_ZYj&� decfã_é� dV�

k^Zè`gR]� `� \_Zá_oTY� _`gZ_\mTY� R� Z_W`c^`gR]� `� gâd]VUToTY� _V[cìk_é[ÖoTY� ]ZeVcmc_oTY�

d`feéáo(� AV� Rfe`cV^� cVTV_kV� _R� \_ZYf� géUTV� R� ^jd]ZeV]V� <^Z]R� Ig`S`Uj+2,� d�_mkgV^

(.0 Bla_T^n _be_R_iU^n# a_Ç% (-# Ç% )'# -% -% (0+,# b% (%
(/' B5# V_^T AMJ$J5 ==# AY^YbcUabce_ iQXaQ^YÇ^nSX eÖSn# [Qac_^ ((,+# Bla_T^n _be_R_iU^n#
*'% ()% (0+,%
(/( B5# V_^T AMJ $  J5 ==# AY^YbcUabce_ iQXaQ^YÇ^nSX eÖSn# [Qac_^ ((,+# Bla_T^n _be_R_iU^n# ('% *%
(0+-%
(/) 9]Y\ Ge_R_TQ  ")% ànZ^Q (/./ $ ( (0% ba`^Q (0+/! $  ÇUb[_b\_eU^b[Ä VY\_b_V Q ]hb\YcU\% GcdT_eQ\ `aleQ�
^Q I? e DaQiU# `_cm Rh\ `a_VUb_aU] ^Q ÅJIH Q _T a_[d (0)* `a_VUb_aU] _RÇQ^b[mX_ `aleQ Q `ale^n�
VY\_b_VYU ^Q D: I?% >Q[_ eh^Y[QZnSn i^Q\US TÖZY^ VY\_b_VYU Rh\ Z]U^_el^ ÇUbc^Ä] T_[c_aU] VY\_b_VYU ^Q ::�
I?% DQcàY\ [ ^UZeÄi^Q]^ÖZ{n] `_iYcYeYbcYS[Ä] `àUTbcQeYcU\ä] ^U^lR_}U^b[m UcY[h# X\lbY\ bU [ X^dcn J_\^m
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{CZUn�R�d\fe\jx(� AR\�:YmS�aoÖV&� dV� Ig`S`U`gâ^Z�\_ZYR^Z� dV� dVe\R]�[Zá�\cmeTV�a`� acg_o�

dgée`gn�gm]TV&�\Uj�dV�gcmeZ]�kV�IZSZëV�R�ac`áZ]�U`ãRd_n�goeékdego�cVR\TV&�kRáZ]�_`gn�dSocm_o�

ac`eZcVg`]fã_oTY� dZ]� Z� _mdefa� WRÖZd^f(� L�en� U`Sé� gZUé]� Y`U_é� \cfe`deZ� Z� a`_oáV_o� ^VkZ�

]ZU^Z(�Gc`e`�^m�g�d`Sé�`U]ZÖ_â�a`Y]VU�_R�]ZUd\`f�UfÖZ�_Vá�<^Z]�Ig`S`UR&�\eVcâ�dV�d_Ráo�

Ué]Re� ã]`gé\R� d`fTZe_é[Öo^�R� ]Rd\Rgé[Öo^&� _Vá�[R\â� cVm]_é�[V(� GëVde`�_R�_é[� Ig`S`U`gj�

\_ZYj� fUé]R]j� Y]fS`\â� U`[V^� R� [VY`� Uo]`� c`kY`U_é� _V_o� ^`á_n� aRfÖm]_é� `U^oeRe4�

sHd}\X�hiaPSP\X�YT � Hd^Q^SP�_Öka]}�STbT`\X]XabP%� ZbT`}�YPZ^� dgabcS^dP]}�_`id]kZ�ab^Yk�

]P�hiaPSÇ�^a^Q]k�^S_^dÇS]^abX'� >[TSi�_`PdSc�]TYT]�dT�adj\�\gz[T]k%� P[T� X�d�\ga[XbT[kRW�

abP`^ÖTRZ}RW%� P]V[XRZ}RW� P� U`P]R^chaZ}RW%� S^Z^]RT� X� d�c\Ç[RkRW'� H`^d]idi� bÖTQP�

:^ab^YTdaZjW^� a�]TY\^ST`]ÇYzk\X� _agRW^[^Vg� P� hPQ}di� aT� d]XbÖ]k� ad^Q^S^c� Ä[^dÇZP'�

CThX� a[PQX]g� Z]XWg�_PbÖk�_Ök[Xz� `^hc\^dj� _^[T\XZg� a�RXbT\%� PÄ�YT � aX� Hd^Q^SP� S^QÖT�

dÇS^\%�YPZ �\P`]i�_`iRT�b^�YT 'c\

Bcme\`f� k^o_\f� gé_`gR]� :YmS� _R� decm_\mTY�Emc`U_oY`� `dg`S`kV_o� eZd\`gn^f�

`cXm_f� d`TZm]_é'UV^`\cReZT\n� decR_j� {Gcmgf� ]ZUfx&� UV_o\f&� \eVcâ� g�c`TV� +3.1� d]RgZ]� /*�

]Ve� `U� dgnY`� gk_Z\f4� %@$`id^� [XSc�YT � [XabT\%� ZbT`}� d|Sg�_aP[� aT`X^h]Ç� P� dgW}QP[� aT�

aT]hPÄ]^abX%� [XabT\� \P[}RW� a[^d%� P[T� _`PdSXd}RW'� Kb^\� a_^Äkdi�YTW^� _^RbXdi� a[c|QP�

]i`^Sc(x+2.

B�[fSZ]V[_o^� ÖVUVdmeZ_m^� Uc(� IjTYcRgj� dYc_f]� :YmS� _V[�Uì]VáZeé[Öo� ^Vk_o\j� g�[VY`�

áZg`eé�`U�acg_oTY�ã]m_\ì�gV�deëVU`Ö\`]d\n^�ãRd`aZdV�{L`]_`díy�c`\f� +3*.&�Rá�a`�a`Sje�

g�\`_TV_ecRã_o^�emS`ëV�9fTYV_hR]U�kR�,(� dgée`gn�gm]\j�R�_V[�_`gé[Z�[VY`�[^V_`gm_o�kR�

ã]V_R�DVkZ_mc`U_o� \`^ZdV� ac`� dg`S`Uf� Z_W`c^RTo� aëZ� ?`da`Umëd\n� R� d`TZm]_o� \`^ZdZ�

FIE(� Bc`^é�:YmSR�S]RY`aëm]� IjTYcRg`gZ� _R�eZef]_o� decm_TV� eR\n� ã]m_\V^�{9cRecf� Cgf�

IjTYcRg`gZ� \�ÖVUVdmeTVx� Gc`\`a� DRiR� R� LmT]Rg� FdgR]U&� \eVcâ� `k_RãZ]� IjTYcRgf� kR�

s]^dX]iÖT�`Td^[cRTx�R�\V�dgn^f�ã]m_\f�aëZa`[Z]�Z�[VY`�W`e`XcRWZZ(+2/

ER�a`ãme\f�c`\f� +3.2�`U[V]�Uc(� IjTYcRgR�U`�MRdYZ_Xe`_f&�\UV�dV�kqãRde_Z]�kRdVUm_o�

DVkZ_mc`U_o� \`^ZdV� ac`� dg`S`Uf� Z_W`c^RTo(+20� L�en� U`Sé� gcTY`]o� g�äVd\`d]`gV_d\f�

g]mU_o� \cZkV(� Io]Z]� g]Zg� \`^f_Zdeì� _R� ãVd\`d]`gV_d\n� a`]ZeZT\n� dTn_é(� Gc`deëVU_ZTego^�

dgnY`� ^Z_ZdecR� g_ZecR� E`d\R� dV� d_RáZ]Z� `� aëVdf_j� gV� gV]ZeV]d\n^� dS`cf� 9VkaVã_`deZ&�

\eVcn� Sj� [Z^� kR[ZdeZ]j� qa]_`f� \`_ec`]f� _RU� Y]Rg_o^� ^édeV^� GcRY`f(� L]mUR� Emc`U_o

]h{\U^[h Y be_R_T^m]d iUT^làbcen% Da_`QW_eQ\ ]h{\U^[d \QYS[mX_ ^lR_}U^bcen%  DaQ]U^1�
fff%`XY\%]d^Y%Si N_^\Y^UO# NSYc% )'('$)($'+O# 8_bcd`^Ä i KKK1 2 Xcc`1&&fff%`XY\%]d^Y%Si 3!%
(/* 55J ÅF# V_^T +)/# ?Qac_^ /# Y^eU^c# Ç% .',# Bla_T^n _be_R_iU^n /% 0% (0+-%
(/+ Bla_T^n _be_R_iU^n# a_Ç% (/# Ç% ))0# (% ('% (0+.# b% *%
(/, Bla_T^n _be_R_iU^n# a_Ç% (/# Ç% )0)# (-% ()% (0+.# b% ($*%
 "  `Ua]  9G# >YVV% BTd e Z[TRX% b% -()%  DaQ]U^1 = 1̂ H^cS^Qj�SÇYX]g�-(+))0% DaQXQ1 vbcQe `a_ b_dT_Rm�
TÖZY^h 5J ÅF# )''.!%
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Wc`_ej�c`kY`U]R&�RSj�eje`�\c`\j�Sj]j�kRdeRgV_j�R�^Z_ZdeëZ�_mc`U_é�d`TZR]ZdeZT\n&� ]ZU`gn�R�

d]`gV_d\n� UV^`\cReZT\n� decR_j� a`Yc`kZ]Z&� áV� a`\fU� _VSfUV� g]mU_o� fd_VdV_o� da]_é_`&�

a`UR[o� UV^ZdZ(� Gc`e`áV�^Z_Zdec�E`dV\� c`kY`U_feo� g]mUj� ZX_`c`gR]&� `k_m^Z]Z� ,*(� q_`cR�

+3.2� acVkZUV_ef� 9V_VÖ`gZ� ^Z_ZdeëZ� GVec� OV_\]&� ?fSVce� HZa\R&� ARc`d]Rg� Iecm_d\â� R�

Gc`\`a�;ceZ_R�kR�_mc`U_o�d`TZR]Zdej5�AR_�Ñcm^V\&�=cR_eZÖV\�?m]R&�8U`]W�Gc`TYmk\R�R�AR_�

B`aVT\â� kR� ]ZU`gTV5� ÑeVWR_� B`égRcR&� @gR_� GZVe`c&� DZ\`]mÖ� =cR_é\� R� Am_� CZTY_Vc� kR�

d]`gV_d\n� UV^`\cRej5� áV� k�g]mUj� `Udefaf[o(� B`^f_Zden� ^é]Z� aëZacRgV_n� ëVÖV_o&� gV�

\eVcn^� a`áRU`gR]Z&� RSj� acVkZUV_e� UV^ZdZ� ^Z_Zdecì� aëZ[R]� R� [^V_`gR]� g]mUf� _`g`f&�

d]`áV_`f�a`U]V�[V[ZTY�aëVUdeRg(+21

L�_Ra[Ren� a`]ZeZT\n� dZefRTZ� gjUR]Z� daZd`gReV]� A`dVW�B`aeR� R� d`TZm]_éUV^`\cReZT\â�

a`d]R_VT� L`[eR� 9V_VÖ� ^R_ZWVde� d�_mkgV^� LâkgR� ãVd\`d]`gV_d\n� a`]ZeZT\n� gVëV[_`deZ&�

\eVcâ�gjÖV]�,+(�q_`cR�+3.24

s'''IÇa]Ç� _ÖTS� Q[k|kRk\X� aT� d^[QP\X� _^|PScYT\T%� PQg� aT� d�~TaZ^a[^dT]aZc� ]PSi[T�

`^hdkYT[P� _P`[P\T]b]k� ST\^Z`PRXT%� ZbT`i� QcST� dg`áabPb� h�]i`^S]kRW� b`PSXR%� YTYXRW|�

hiZ[PSg�hP[^|X[X�_`ThXST]bX�CPaP`gZ�P�8T]Tz'�7_T[cYT\T�]P�_^|PSPdTZ%� PQg�hP�_^a[P]RT�

ZP]SXS^dP[X� [XSj�_^RbXdk�P� a[cz]k%� g�_`Pdj\� a[^dP� a\ga[c� X]bT[XVT]b]k'� Mi`^dTÉ� b^� \cak�

Q}b� [XSj� aP\^abPb]Ç� \ga[kRk%� aZcbTÄ]j� _^[XbXRZj� ^a^Q]^abX%� a�RXbT\� _`^� d}Z^]� adjW^�

_^d^[i]k'

F`^ak\T� ab`P]g� Di`^S]k�U`^]bg%� PQg� dgQk`P[g� ZP]SXSibg�_`idÇ�_^S[T� bÇRWb^� W[TSXaTZ'�

K^[Qg� \cak� Q}b� ^_`PdSc� ad^Q^S]j%� Ya\T� _`^bX� ZP|Sj\c%� bÖTQPa� \PaZ^dP]j\c� P�

hPZ`gbj\c� ^\Th^di]k� d^[]^abX� aW`^\P|Å^dPRk� P� d^[]^abX� _`^YTdc� X� g�^QS^Qk�

_ÖTSd^[TQ]k\'� A�dgbd^ÖT]k�aZcbTÄ]jW^�ST\^Z`PbXRZjW^�_`^abÖTSk�Qg�YT]�_`^a_Ç[^%�_^ZcS�

Qg� YTzbÇ� _ÖTS� d^[QP\X� S^z[^� Z�chiZ^]Ç]k� mabPdg'� F^ZcS� b^� d�aX[iRW� a^cÄPa]jW^�

_P`[P\T]bc� ]T]k%� a]PS� \^W^c� Q}b� chiZ^]Ç]g� P[Ta_^É� bg� ÄiabX� mabPdg%� ^� ]XRW|� Qg[^�

S^aP|T]^� S^W^Sg%� hTY\j]P�_P`bXT� ^� ^a^Q]kRW� d^[QiRW'� uabPd]k�VP`P]RT� ad^Q^S� b^bX|�

QThTa_^`c�cYXabk�d^[XÄT%� |T� X�bgb^� d^[Qg�P�ZP|Sj�SP[zk�g�`S_`gV_n�`T_cQ[XRT�QcS^c�_`^abg�

YPZjW^Z^[X�]ib[PZc'� K^[TQ]k�Q^Y�]Ta\k�Q}b�dTST]�_^cW^c�PVXbPRk%� ZbT`i�\á|T�d^[XÄT�ÄPab^�

P|� c`i|Tb� ad}\X� _`X\XbXd]k\X� _`^abÖTSZg'� @T� ]cb]j� aX� cdÇS^\Xb%� |T� X� _^� d^[QiRW� YT �

Sá[T|Xbj� a_^[c_`PR^dPb� P� YTSX]^c� U^`\^c� bjb^� a_^[c_`iRT� YT � _`^� ]ia� X� g�S^W[TS]j�

QcS^cR]^abX�S]Tz]k�Di`^S]k�U`^]bP'

EQ`PRk\T� aT�YPZ^� aZ`^\]k%� P[T� ad}RW� ^QÄP]aZ}RW�_`id� dÇS^\k� ÄX]XbT[j�_^[XbXRZjW^� P�

Zc[bc`]kW^� |Xd^bP� Z]Pzk� dTÖTY]^abX� P� |iSi\T�YX%� PQg� cdTST]j� hiaPSg� WiYX[P%� zkÖX[P� P
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a�dTzZT`^c� ^_`PdS^d^abk� c_[PbÉ^dP[P� dT� ab`P]iRW� X� \X\^� ab`P]g� P� bk\� hdTS[P� m`^dTÉ�
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sAP|Sj� ]^dX]g� \cak� Sáa[TS]Ç� a[^c|Xb� bÇ\� a[^|Zi\� _`PRcYkRkRW%� _`^� ]Ç|�Ya^c� c`ÄT]g'�

F`^b^|T� b^b^� adj�_^a[i]k�S^acS�]T_[]k%� hSá`PhÉcYT\T�h]^dc�_^a[i]k�YTS]^b[Xd}RW� ]^dX]�

bPZb^3

GcSj�_`id^�YT �\[cdÄk\�dTS^cRk�ab`P]g�g�]i`^SÇ'� Icbj|�Uc]ZRX�\i�]P�H[^dT]aZc�F`PdSP'

)I& HQ]cm}# Ç% ((,#0% ,% (0+/# b% )%
)'/ A=7<@# >Q^% BTVX^]iÖX�P�~TaZ^a[^dT]aZ^' DaQXQ1 BQ{U e_Zb[_# )''0# b% )+(%
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)(' B5# V_^T D_\YSUZ^nX_ àUTYcU\bcen DaQXQ ==# i^QÇ[Q Dá == $  C88# [Qac_^ ),.# bYW^QcdaQ (.'&(- Bla_T^n�
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Hd^Q^S]j� a[^d^%� BXS^di� ST\^Z`PRXT� P� BcS�Ya^c� ^`Vi]g�_Öka[cz]}RW�_^[XbXRZ}RW� ab`P]�

Di`^S]k�U`^]bg'�F`iRT�YT �^`Vi]T\�GE>'�MT\ÇSÇ[aZj�]^dX]g�Ya^c�^`Vi]T\�@H~M'� BXS^dj�

]^dX]g�Ya^c� ^`Vi]T\� Zc[bc`]kRW�_`PR^d]kZá'� C[PSi�U`^]bP�YT � ^`Vi]T\� H~C'� EQ`P]P�

[XSc� YT � ST]kZT\� Äa'� P`\iSg'� Di`^S]k� ^ad^Q^hT]k�YT � ^`Vi]T\� HdPhc� Q^Y^d]kZá� hP�

ad^Q^Sc'� EQ`Ph^dj� b}ST]kZg�aT�\cak�^`XT]b^dPb�]P� bc� Äiab�ÄbT]iÖabdP%� _`^� ZbT`^c�Ya^c�

c`ÄT]g%� "]P_Ö'�AdÇbT]&GE>%�8TaTSP&dTa]XRT%� K[PabP�& �|T]g�P_^S'#'

H_TRXP[Xa^dP]j�b}ST]kZg� "Zc[bc`]k%� bÇ[^d}RW^d]j%� PbS'#�aT�\cak�aZcbTÄ]Ç�a_TRXP[Xh^dPb�]P�

mZ^[g%� Z�]X\|�Ya^c�ad^c�_^SabPb^c�c`ÄT]g'

A`PYX]aZ}� bXaZ� \cak� Q}b� ^`VP]Xaib^`T\� bdá`ÄkW^� QcS^dPbT[aZjW^� maX[k� P� b[c\^Ä]kZT\�

hd[izb]kRW�_`^Q[j\á�adjW^�Z`PYT'�x,+1

G`d]VU_o� ãod]`�Emc`U_oY`� `dg`S`kV_o� gjÖ]`� -+(� ac`dZ_TV� +3.2&� _R� eZef]_o� decm_TV�[V�

Z_W`c^RTV�`�f\`_ãV_o�gjUmgm_o�]Zdef4� {:]Tz]k\�Äka[T\�]PzTW^�[Xabc�aT�[^cÄk\T�a�]PzX\X�

ÄbT]iÖX'� KT� adj\� S[^cW^[Tbj\� d}d^YX� _ÖTS� di[Z^c� X� _^� ^ad^Q^hT]k%� ST]kZ� Di`^S]k�

^ad^Q^hT]k%� ^`Vi]�~aEB%� `ih]Ç�hPaPW^dP[�S^� WXab^`XRZjW^� d}d^YT� `T_cQ[XZg'� F^� m]^`c�

aT�g�ScRWc� b`PSXR�]PzTW^� Q^YT�hP�ad^Q^Sc�hPÖPSX[�\ThX�Äa'� _^Z`^Z^d}�bXaZ'� F^�a[^cÄT]k�

^SQ^Y^d}RW� ^`VP]XaPRk� aT� abP[� ^`Vi]T\�YTS]^b]jW^� HdPhc� Q^Y^d]kZá� hP� ad^Q^Sc'� FÖX�

b^\�_[]X[� mZ^[g%� _ÖTaPWcYkRk� `i\TR� ^SQ^Y^djW^� ^`Vi]c%� ZbT`j� ]P� hiZ[PSÇ�_[i]^dP]j�

^`VP]XaPRT� bXaZc� ]g]k�_ÖTdTh\^c�YX]j� [Xabg'� GTSPZÄ]k� Z^[TZbXd� Di`^S]kW^� ^ad^Q^hT]k%�

YTW^|� Ä[T]^dj� QcS^c� ]g]k�_^Z`PÄ^dPb� dT� adj� _`iRX� ]P�YX]}RW� \kabTRW%� SÇZcYT� ad}\�

ÄbT]iÖá\� hP� SádÇ`c� P�_ÖTYT�YX\%� PQg� g�_ÇbX[TbRT� S^aiW[X�_[]jW^� ma_ÇRWc�_ÖX� QcS^di]k�

ad^Q^S]j�`T_cQ[XZg'�q+?1

FU� +(� ]VU_R�+3.3�Sj]`�Emc`U_o�`dg`S`kV_o�_RYcRkV_`�?]RdV^�cVg`]fTV&�]ZdeV^&�\eVcâ�

kRãR]� gjTYmkVe� d�UV__o� aVcZ`UZTZe`f� R� deR]� dV� eZd\`gâ^� `cXm_V^� IgRkf� S`[`g_o\ì� kR�

dg`S`Uf(�GëVde`áV�g�ac`dZ_TZ� +3.2�gjÖV]�_R�decm_\mTY�?]Rdf�cVg`]fTV�ekg(�LjURgReV]d\â�

ac`XcR^� ac`� c`\� +3.3&� _V_o� g_é^� `� _RYcRkV_o� Emc`U_oY`� `dg`S`kV_o� ámU_m� k^o_\R(�

Gc`XcR^�dV�kR^éëf[V�_R�a`do]V_o�q]`Yj�?]Rdf�cVg`]fTV�gV�IgRkf�S`[`g_o\ì�kR�dg`S`Uf4�

{� @T� Sá[T|Xbj%� PQg� aT� >[Pa� `Td^[cRT� d�\]^Wj\� h[T_zX['� :^acS� aT� hPQ}dP[� YTS]PZ�

_^[XbXRZ^&d}RW^d]}\X� mZ^[g%� YTS]PZ� ^`VP]XhPÄ]k\� |Xd^bT\� H8H%� YTS]PZ� a^RXi[]k\�

_^`PST]abdk\'� Ik\�aT�QcST�hPQ}dPbX�bPZj�Si[T%�YT �dzPZ�]cb]^%� PQg�YTW^�RT[Z^dj�hP\ÇÖT]k�

Qg[^�YTzbÇ�bÇa]ÇYX�a_YPb^�aT�|Xd^bT\�H8H'

>[Pa� `Td^[cRT� \cak� Q}b� dkRT� hP\ÇÖT]� Z�ÄX]]^abT\� H8H%� W[Pd]Ç� Z�d}RW^dÇ�

Uc]ZRX^]iÖaZ}RW� P� Ä[T]aZ}RW� ZiS`á'� @T� bPZj� ]cb]j�_`^W[cQ^dPb� XST^d^c� P� ^`VP]XaPÄ]k

)(. HQ]cm}# b% ((%
)(/ Bla_T^n _be_R_iU^n# a_Ç% (0# Ç% *(,# *(% ()% (0+/# b% (%
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YTS]^bc�dzTRW�^SQ^Y^d}RW�a[^|TZ'� :i[T�YT � ]cb]^%� PQg�>[Pa� `Td^[cRT�a^cabPd]Ç�a[TS^dP[�

dzTRW]g� W[Pd]k�hYTdg�S^\iRk� X�hPW`P]XÄ]k�`TPZRT%� ^W`^|cYkRk�]PzT� [XS^dj�ST\^Z`PbXRZj�

hÖkhT]k%� RTabc� Z�a^RXP[Xa\c%� ad^Q^Sc� P� \k`c'� ~Pa^_Xa� >[Pa� `Td^[cRT� aT� \cak� abibX�

ÄPa^_XaT\�[XS^d}\'�q+?2

;_V� +.(� ]VU_R� +3.3�RUcVd`gR]`�DZ_ZdeVcdeg`� Z_W`c^RTo�R�`dgéej�IgRkf�S`[`g_o\ì�kR�

dg`S`Uf� OcfÖV_o� a`g`]`gRToY`� gâ^écf&� gV� \eVcn^� fgmUo&� áV� gkY]VUV^� \�fafÖeé_o�

UR]ÖoY`� gjUmgm_o� UV_o\f� Emc`U_o� `dg`S`kV_o&� cfÖo� JZd\`gâ� `US`c� a]Re_`de� kUV[ÖoY`�

gâ_`df� é(� [(4� ,2�,23).2� JF� kV� U_V� 0(� 2(� +3.2� R� [^V_`gR_â� ]Zde� Ö\cem� k�VgZUV_TV�

gjUmgR_âTY�ãRd`aZdì(,,*

FU� ]VU_R� +3.3� dV� LmT]Rg� :YmS� deR]� _VkR^éde_R_â^(� G`� \`^f_ZdeZT\n^� aëVgcRef�

g�q_`cf� +3.2� `U^oe]� gnde� Emc`U_o� `dg`S`kV_o&� _VgjY_f]� dV� gÖR\� R_Z� adR_o� ã]m_\ì�

a`a]Re_âTY� eVYUV[Öo� U`Sé(� G`U]V� d]`g� dgnY`� dj_R� AR_R� :YmSR&� ^é]� ^VkZ� \`^f_Zdej�

_é\`]Z\�aëmeV]&� R]V�U`�BIä�_Z\Uj�_Vgde`faZ](�ER�km\]RUé�kmk_R^ì�k�:YmS`gR�UV_o\f�[V�

aRec_n&� áV� dV� d�g]mU`f� \`^f_Zdeì� _Vke`e`á_Z]&� g�c`TV� +3/.�[Z� _Rkâgm� {S`a]}\� bT`^`T\�

_Ökb^\]^abX' � Gc`e`� [V� `k_RãV_o� LmT]RgR� :YmSR&� kR� @TS]^W^� h�W[Pd]kRW�

Z^\c]XabXRZ}RW� s�ÄXabXÄá�q� cd]XbÖ� ~aEB� _^� S`cWj� adÇb^dj� di[RT%� ^� YTW^|� \^`i[]kRW�

ZdP[XbiRW�Qg�aT�SP[^�a�ma_ÇRWT\�_^RWgQ^dPbx,,,�g�\_ZkV�CVXZ`_mëZ�R�äVd\`d]`gV_d\`�`U�

Rfe`cR�AR_R�DZTY]R&�k_Rã_é�aëVY_R_n(

-% 7XlR ZQ[_ b`Yb_eQcU\ Q `àU[\QTQcU\

)"� $"�1@RJD<H�AT7<=363D7=C<K�R;??@CD;�3�=;D7BJB?L�DF@B4H

G`� _mgcRef� k�+(� dgée`gn� gm]\j� gjfáZ]� LmT]Rg� :YmS� dgâTY� k_R]`deo� cfÖeZ_j� R�

dcS`TY`cgReÖeZ_j� \�aëV\]RUReV]d\n� ãZ__`deZ(� Bc`^é� e`Y`� dV� dm^� deR]� Rfe`cV^� ^_`YR�

afS]Z\RTo&�kV[^n_R�d�YZde`cZT\`f�en^ReZ\`f(

)(0 <\Qb aUe_\dSU# a_Ç% *# Ç% )/# (,% ()% (0+/# b% *%
))' B5# V_^T D_\YSUZ^nX_ àUTYcU\bcen DaQXQ ==# i^QÇ[Q Dá== $  C88# [Qac_^ ),.# bYW^QcdaQ (.'&(- Bla_T^n�
_be_R_iU^n# HYb[_eÄ _TR_a AY^YbcUabceQ Y^V_a]QSn Q _beÖch# Å% Z%1 )' ,,,&+0 HC# (+% (% (0+0%
))( 8U^n[ JlS\QeQ 7XlRQ# b% )# ili^Q] i /% ba`^Q (0,/%
))) A=7<@# >Q^% BTVX^]iÖX�P�~TaZ^a[^dT]aZ^' DaQXQ1 BQ{U e_Zb[_# )''0# b% ('(%
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:YmS`gR� c`kdmY]m� aëV\]RUReV]d\m� ãZ__`de� kRãR]R� g�c`TV� +3,0&� \Uj� gjÖ]R� g�[VY`�

ãVd\n^� aëV\]RUf� \_ZYR� `U� TY`cgRed\nY`� Smd_o\R� R� daZd`gReV]V� DZc`d]RgR� Bc]VáZ�

d�_mkgV^� {JëZ� U`^`ScR_TZx(� GëoSéY� k�ac`deëVUo� +(� dgée`gn� gm]\j� \cZeZkf[V� kRY_Z]n�

a`^écj�g�HR\`fd\`'KYVcd\n�Rc^mUé�Z�RcTYRZT\n�a`]ZeZT\n�gVUV_o�TV]n�^`_RcTYZV(

I� Bc]Vá`f� dV� :YmS�[VU_`f� `d`S_é� dVÖV]� g�[VY`� kmYëVSd\n^� Sjeé,,-� R� e`Y`e`� Rfe`cR�

`k_RãZ]�kR�_V[�eR]V_e`gR_é[ÖoY`�[ZY`d]`gR_d\nY`,,.�daZd`gReV]V� d`fãRd_`deZ(�ER�\_ZYf�JëZ�

U`^`ScR_TZ� gjÖ]R� Z� U`S`gm� fa`femg\R� g�CZU`gâTY� _`gZ_mTY(� AV[o� Rfe`c� dV� a`UVadR]�

k\cRe\`f� AYU(� R� gjkUgZYf[V� kV[^n_R�fgéëZeV]_`de� TV]nY`� aëoSéYf&� \eVcm� a]j_V� k�g]Rde_o�

k\fÖV_`deZ�Bc]VáZ�g�Rc^mUé(,,/

Bf]efc_o� cfScZ\R� CZU`gâTY� _`gZ_� `� eëZ� c`\j� a`kUé[Z� efe`� \_ZYf� k_`gf� k^Zèf[V� R�

aëV\]RUReV]� k�TY`cgReÖeZ_j� R� dcSÖeZ_j&� Uc(� FeR\Rc� B`]^R_&� dV� gj[RUëf[V� \�:YmS`gf�

aëV\]RUf�Bc]Vá`gj�\_ZYj�gV]^Z�\cZeZT\j4�_ÖTZ [PS �9WiQád�\i�dzTRW]g�RWP`PZbT`XabXRZj�

h]PZg�]PzXRW�_ÖTZ[PSá�hT�a[^dP]aZ}RW�[XbT`Pbc`%� ^�]XRW|�YT �h]i\^%� |T�R^�S^�a_`id]^abX�P�

_ÖTa]^abX�háabidPYk�[TRZSg�SP[TZ^�hP�]PzX\X�_ÖTZ[PSg�h�[XbT`Pbc`�]Ta[^dP]aZ}RW'�q++/�

LV� dgn^� aëV\]RUf� dV� a`U]V� Uc(� B`]^R_R� :YmS� U`a`fÖeo� gV]\nY`� ^_`ádego�

UZWVcV_ã_oTY� TYjS&�[R\`� aëo\]RU� k^Zèf[V� eëVSR� TY`cgRed\â�gâcRk� sYPQ[P]� \eVcâ� :YmS�

aëV]`áZ]� [R\`� [RS]`è&� gV� d\feVã_`deZ� `gÖV^� g�aëV\]RUf� eV_e`� gâcRk� k_R^V_m� {b^_^[q'�

LâcRk� s]P`Pd]^q� _V_o� g�ãVd\n^� aëV\]RUf� {`^d]ÇXk&� R]V� {_ÖX`^hT]Çx(� IeV[_é� eR\�

g�TY`cgReÖeZ_é� {QP[dP]x� _V_o� ãVd\j� {QP[dP]x&� R]V� sb`i\c%� ãmde� géej� {\ga[X� X\� aT� [T_Tq�

_Vk_R^V_m&�[R\�:YmS� fgmUo� {\ga[k�aT�YX\ � [j_Tq%� R]V� {\gz[T]Zg�aT�YX\ � [T_kc'� ER� kmgéc�

dYc_f[V� Uc(� B`]^R_&� áV� :YmSìg� aëV\]RU� kR`demgm� kR� ZUVm]V^� dacmg_nY`� R� aëVd_nY`�

aëV\]RUf&�\eVcâ�Sj�^é]�Sâe�g�U_VÖ_o�U`Sé�[Zá�dR^`këV[^`deo,,1

FU�DZc`d]RgR�Bc]VáZ�aëV]`áZ]� :YmS�[VÖeé�[VU_f�\_ZYf&� \eVcm�^é]R�aìg`U_é�gj[oe�a`U�

ãVd\â^� _mkgV^� {:Y`cgRed\â� SìY�DRcdx&� R]V� a`� da`cVTY� d�_R\]RUReV]dego^� L]RUZ^ocR�

Fc]R� gjÖ]R� a`U� _mkgV^� {ER� Wc`_efx(,,2� L�c`TV� +3,0� aëV]`áZ]� :YmS� eR\n� Ugé� \_ZYj�k�

cfd\n� ]ZeVcRefcj&� `U� C(� 8_UcV[VgR� c`^m_� {;V_o\� IReR_ìgx� R� `U� L(� @gR_`gR�

{G`UZgfY`U_m�afe`gm_o�\cV[ãoY`�=`\Z_Rx(�L�c`TV� +3,2�gjÖV]�g�_R\]RUReV]dego�L]RUZ^ocR�

Fc]R� g� :YmS`gé� aëV\]RUf� c`kdmY]â� ãejëUo]_â� c`^m_� {L`[_R� R� ^ocx� `U� cfd\nY`�

daZd`gReV]V� C(�E(� J`]denY`(� ;`� \`_TV� UgRTmeâTY� ]Ve� ,*(� de`]Veo� gjÖ]j�[VÖeé� UR]Öo� \_ZYj&

))* 8U^n[ JlS\QeQ 7XlRQ# b% **# ili^Q] i /% ba`^Q (0,/%
))+ Ci^QÇU^n bU eicQXdZU [ Qdc_aä] \YcUaQcdah baRb[m# SX_aeQcb[m Q b\_eY^b[m%
)), @YT_em ^_eY^h# a_Ç% *+# Ç% (+-# )*% )% (0).# b% .%
))- @YT_em ^_eY^h# a_Ç% *.# Ç% .0# (*% )% (0*'# b% 0%
)). HQ]cm}%
))/ 8U^n[ JlS\QeQ 7XlRQ# b% **# ili^Q] i /% ba`^Q (0,/%
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\eVcn� :YmS� aëV]`áZ]� k�cfd\nY`� `cZXZ_m]f4� {BRZ_'\RSR\x&� `U� daZd`gReV]\j� C(� IV[Wf]]Z_j&�

{FeVT�IVcXV[x�`U�C(�E(�J`]denY`�R�{BUjá�kg`_j�kg`_ox�`U�L(�E(�;R_ãV_\R(

:YmS� dV� a`� +(� dgée`gn� gm]TV� `UgcmeZ]� `U� \Re`]ZT\n� gocj� R� deR]� dV� ã]V_V^� L`]_n�

^jÖ]V_\j� ãVd\`d]`gV_d\n(,,3� L�c`TV� +3,0� gjUR]R� L`]_m� ^jÖ]V_\R� \_ZYf�

{EVa`decRUReV]_â� cmUTV� `SãR_ì� SVk� gjk_m_ox&� [V[o^á� Rfe`cV^� [V� :YmS(� B_ZYR� ^m�

TYRcR\eVc� aëocfã\j� ac`� SVk\`_WVd_o� `SãR_j&� [VU_`e]Zgn� \RaZe`]j� dV� kRSâgR[o�

kRd_`fSV_o^&� dèRe\V^&� ^R_áV]dego^� R�q^ceo^&� a`YëSV^� `Y_é^� R� U`� kV^é(� Ad`f� kUV�

a`adm_j� a`\j_j&� [R\â^� kaìd`SV^� dV� gjdefaf[V� k�Toc\gV&� cRUj� `� a`cfãV_dego&� [R\� dV�

TY`gRe�gV�dej\f�d�qëRUj�R�acR\eZT\n�cRUj�R�a`fãV_o�g�acmg_oTY�`emk\mTY(�B_ZYf�fkRgocm�

\RaZe`]R� {Kaëo^_n� d]`g`� gÖV^� `SãR_ì^� SVk� gjk_m_o..4� s:ÖkdT� Qg[X� [XSj� dgabc_cYkRk�
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Di`^S]k�W^a_^SiÖabdk�YT �]i\�W^a_^SPÖT]k\�\PYTbZg�X�hS`Pdk\� [XSc�w�]TRWRT\T%� PQg�aT�

dXSÇ[^�YTS]^�P�]TdXSÇ[^�S`cWj'

KTÖTY]k�hP\Çab]P]RX�aT�YX| �\]^W^Z`ib�\^W[X�_ÖTadÇSÄXb%� |T�Di`^S]k�^ad^Q^hT]k�YT �YTYXRW�

a_^[TW[Xd}\� _ÖkbT[T\'� 8g[^� YX\ � d|Sg� _^W^b^d^c� b`XQc]^c� P� ÄPab^� YTSX]}\� d[Xd]}\�

^RW`i]RT\'�MáabP]T�Yk\ �X�g�QcS^cR]c�q+/,

L�\_ZkV� {/**(� gâc`ão� B`^aR\eme� ' �BRaZe`]R�k�Ué[Z_� a`^écì�äVTYì� R�êo^Rx� k�c`\f�

+3-0�aëZa`^o_m�:YmS�aéeZden�gâc`ão�U`Y`Uj&�\eVcm�Sj]R�d]Rg_`de_é� fkRgëV_R�c`\f� +.-0�

_R�[ZY]Rgd\n^�_m^édeo(�?fdZen�R�kmdefaTZ�SRdZ]V[d\nY`�\`_TZ]f�kUV�aodV^_é�U`Y`U]Z�^oc�

^VkZ�YfdZej�R�\ëVdíR_d\`f�Toc\go(� äVÖZ�R�D`cRgR_n�g�U`Y`Ué� degcUZ]Z&� áV�{{RWbÇYk�\kbX�P�

hPRW^dPbX�YTS]^bc%� \k`�P�_^Z^Y�ZÖTaÜP]aZ}�aT�dzk\� [XST\�ZÖTaÜP]aZ}\� dÇ`]Ç�P�QThT� [abX%�

ZSg|�]ÇZS^�hPÄP[�Qg�]ÇYPZj�`^hQ^YT%� |T�_`^b^�\i�Q}b�b`Tabi]%� PdzPZ�]T\i�b^�Q}b�_^ÄibTZ�

]^d}RW�di[TZ'�x,0.

:V]`f� [VU_f� \RaZe`]f� :YmS� gé_f[V� da`cf� YZde`cZ\R� A`dVWR� GV\RëV� dV� dgâ^� ám\V^�

AR_V^� I]Rgo\V^(� FSR�gjTYmkV[o� k�GR]RT\nY`�gâ\]RUf�Ué[Z_� YfdZedego&� R]V� c`kTYmkV[o� dV�

acmgé�g�a`Y]VUf�_R�fUm]`deZ&�\eVcn� dV�Ué]j�g�c`TV� +.-0�g�AZY]Rgé(� GV\Rë�[V�\`_kVcgReZg_o�

YZde`cZ\&�\eVcâ� ]Zef[V&�áV�dV�\�U`Y`Ué�^VkZ�Toc\go�R�ãVd\â^Z�\RToëZ�_VU`daé]`�UëogV&�Uo\j�

ãV^fá�SjTY`^�Sj]Z�fÖVeëV_Z�U]`fYâTY�gm]V\(�B]RUV�dZ�`emk\f&�[R\`f�TV_f�^m�gìSVT�eRe`
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\`^aR\emeR(� I]Rgo\� _R^oem&� áV� YZde`cZT\â� R� ecgR]â� gâk_R^� cVg`]fTV� da`ãogm�g�e`^&� áV�

_mc`U� cVg`]fTZ� ac`Ué]R]&� R� e`� _Rac`de`� goeék_é(� IR^`e_â� goeék_â� S`[� kR� \`^aR\emef&�

aëZ[o^m_o�a`U�`S`[o�R�kR�_md]VU\j&� \eVcn�gjg`]R]j&�[d`f�aR\�Y]Rg_o^Z�qdaéTYj�cVg`]fTV(�

:YmS�\�e`^f�U`Umgm&�áV�eé^Ze`�_mk`cj�dV�I]Rgo\�goTV�aëZS]Záf[V�GR]RT\nY`�_mk`cì^�_Vá�

GV\Rë(,0/

B_Zá_é�gjÖ]R� Z� :YmS`gR�d`fU_Zã\R�{;`^Z_Z\m_d\n�^Z]Z`_j&� ]VYTV�gjUé]R_nx�k�c`\f�

+3-1&� aëVUeo^� `eZÖeé_m� g� Emc`U_o^� `dg`S`kV_o(� AV� UR]Öo� :YmS`g`f� \_ZY`f�

k�_R\]RUReV]dego� L`]_n� ^jÖ]V_\j(� LeZa_â� eVie� \cZeZkf[V� S`YRe_feo� U`^Z_Z\m_d\nY`�

\]mÖeVcR� dg(� AZ][o� _R� IeRcn^� ^édeé� acRád\n^&� \eVcâ� c`kac`Umgm_o^� R� ac`_R[o^m_o^�

a`kV^\ì�aëZÖV]�\�gV]\n^f�^R[Ve\f(

FS]oSV_n� :YmS`g`� en^R� +(� dgée`gn� gm]\j� dV� `S[Vgf[V� g�[VY`� \_ZkV� {HVg`]fTV�

kRgRkf[V"x&� \eVc`f�gjUR]`�_R\]RUReV]dego�L`]_n�^jÖ]V_\j�g�c`TV� +3-1(�:YmS�[Z�_RadR]� \�

aëo]VáZe`deZ� ,*(� gâc`ão� SZegj� f� OS`c`gR(� G`[V^� {cVg`]fTV..� c`kVSocm� g�`SVT_n� c`gZ_é(�

:YmaV�[Z�[R\`� gV]\n� a`dV]dego� U`� SfU`fT_`deZ&�^é]R�Sj�gjTYmkVe� k�e`fYj� k^é_Ze� dgée� R�

Ué[Z_j&� _V`ScRTVe� dV� \�^Z_f]`deZ&� \�km\`_Ze`deV^� deRcâTY� _mS`áV_dego� R� \V� dec_f]`deZ(�

L�\RáUn� U`Sé�[V� _fe_n�^oe�_é[R\`f� kmdRU_o� ZUVf&�^jÖ]V_\f&� \eVcm�ã]`gé\R�áV_V�gaëVU(�

J`� [V� Uì]VáZen� kV[^n_R� ac`� g`[V_d\`f� ZUV`]`XZZ&� \Uj� g`[mTZ� e`^f&� kR�T`� S`[f[o&� ^fdo�

SVk^Vk_n�géëZe(,00

äRde`� TZef[V� DRdRcj\R� R�[VY`� a`de`[� \�Rc^mUé� R� ^Z]ZeRcZd^f4� {CX[XbP`Xa\ca�YT � \c�

]ÇR^� YX]jW^� ]T|� P`\iSP%� bP� YT � dzcST� _^bÖTQ]i� P� ]cb]i� YPZ^|b^� ^Q`P]P� abibc'�

CX[XbP`Xa\T\�aT�\k]k�^]T]�hd[izb]k�agabj\%� hTY\j]P�F`caZT\�dgRT_^dP]}�P�GPZ^caZT\�

_ÖXYPb}%� ZSg�d^YiZ�aT� abP[�\ÇÖkbZT\� a^RXi[]kRW�Uc]ZRk%� ZST� aT� Sáab^Y]kZ^dX�_ÖXh_áa^QcYT�

dzTRZ^� hPÖkhT]k� abib]k� X� a_^[TÄT]aZj� P� ZST� aT� d�`^h_^Äbc� abib]k\� dgSidi� ]P� P`\iSc�

]T_^\Ç`]Ç� dkR� ]T|� ]P� ^Q^`g� ^abPb]k&x,01� ;m]V� aëZa`^o_m� a`^écj� g�d`fãRd_n^�

I`géed\n^� dgRkf&� \UV�[V� g`[m\� gjTY`gmgm_�[R\`� a`]ZeZT\â� ã]`gé\(� Ad`f� eR^� g`[V_d\n�

_`gZ_j&� \eVcn� dV� kR^éëf[o� _V[V_� _R� `US`c_n� deReé&� R]V� Z� _R� a`]ZeZT\`f� dZefRTZ� g�\cZko�

k^oeR_âTY� kV^o&� _VS`� a`de`[V� kRYcR_Zã_o� a`]ZeZ\j� gìãZ� en� d`géed\n(� AV[ZTY� To]V^� [V�

^RiZ^m]_o� Z_W`c^`gR_`de�\RáUnY`� g`[m\R(�LV]\`f�^`T�aëZ� cVg`]fTZ�^m�eR\n� ]ZeVcRefcR(�

FgÖV^� [V_� \�e`^f&� RSj� ^jÖ]V_\m^&� \eVcn� [Zá� Sj]j� aëVU� eo^� gjëãV_j&� UmgR]R� fcãZe`f
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W`c^f(�Dé]Z� SjTY`^� dV� d`fdeëVUZe� _R�e`&� \R^� dV� TY`UZe�fãZe� a`k_mgRe� gâg`[� ]ZeVcmc_oTY�

W`cV^(�CZeVcRefcR�[V �e`eZá�g�\RáUn�U`Sé�ZUV`gé�áZgV_R�k�a`]ZeZ\j(,02

:YmS� [V� Rfe`cV^� YZde`cZT\n� defUZV� {Eé^VT\â� gamU� _R� d]`gV_d\â� gâTY`Ux&� \eVc`f�

gjUR]� IgRk� _mc`U_oY`� `dg`S`kV_o� g�c`TV� +3-2(� Eé^TZ� dV� aëVU� +(� dgée`g`f� gm]\`f�

c`kY`U]Z�`�S`[Z� dgâTY�g`[d\�_R�Ug`f� Wc`_emTY&�gV�=cR_TZZ�R�g�Hfd\f&�T`á�:YmS�a`gRáf[V�

kR�{bT]� ]TY\XhT`]ÇYzk�_[i]%�YPZ}�YT]� \^W[X�DÇ\RX�\kb�& �di[ZP�]P�SdÇ�ab`P]g�YT �YT]�_`^�

b^W^%� ZS^�]XÄT\c�]T`^hc\k'''�q+/2�G]m_j�Eé^Tì�_R�c`kÖZë`gm_o�dg`[o�ëoÖV�^VkZ�dgée`gâ^Z�

gm]\R^Z� dV� aëV\gRaZgé� aëo]ZÖ� _V]ZÖo� `U� e`Y`&� T`� aëVU� gm]\`f� adR]R� aR_XVc^m_d\m�

]ZeVcRefcR� `� gjeg`ëV_o� _`gn� gV]\n� >Vc^R_ZV(� I`fãRd_â� {_RTZ`_m]d`TZR]Zd^fdx� 8U`]WR�

?Ze]VcR�]kV�TYmaRe�Z�[R\`�gjgcTY`]V_o�^jÖ]V_\`gâTY�ac`fUì&�[V[ZTYá�a`ãmeV\�daRUm�Rá�U`�

+2(de`]Veo&� [V�[V_� _`g`f� R\efR]Zk`gR_`f� W`c^f]RTo� deRcnY`� aR_XVc^R_Zd^f(� ?Ze]Vc� dm^�

UR]� a`\j_&� RSj�dV�{]Ç\TRZ}�]i`^S�SP[�]P�RTabg�d}Q^Yá�_`^bX�GcaZc'kk+*)� :YmS� dc`g_mgm�

{aR_XVc^R_Zd^fdx� d� {aR_d]RgZd^V^ � R� egcUo&� áV� [V� e`� @bXd}� P� d}Q^Y]}� _^[XbXRZ}�

_`^V`P\' !+**

ORãme\V^� ,(� dgée`gn� gm]\j� _RgRkf[V� :YmS� da`]facmTZ� d�_R\]RUReV]V^� A`dVWV^�

?`\cV^(� L�c`TV� +3.*� gjTYmko� g�cm^TZ� VUZTV� Ñ\`]R� U`� \Radj� ' � ?`\c`gj� aëocfã\j�

cjTY]nY`� a`fãV_o� {I]`g_o\� TZkoTY� d]`gx&� \eVcâ�:YmS� kacRT`gR](� FSdRYf[V� +*�***�YVdV]�

RSVTVU_é�dVëRkV_âTY�kV�gÖVTY�`S`cì�d�ãVd\â^Z�aëV\]RUj(

G`�d\`_ãV_o�,(� dgée`gn�gm]\j�aëZdaé]�:YmS�a`cecnej�9`c`gd\nY`�R�?VcSV_R&� d]Rg_âTY�

ãVd\âTY� _`gZ_mëì� R� kmc`gVè� Z� daZd`gReV]ì&� U`� VUZTV� {BU`� [V (((x&� \eVc`f� ac`� ãeV_mëV�

aëZacRgZ]`�_R\]RUReV]dego�FcSZd(

B`^a]Ve_o� ëRUR� ^VURZ]p_\ì� gVëV[_`deZ� aëVUdeRg`gR]R� `d`S_`deZ� kV� gÖVTY� `S`cì(�

LmT]Rg� :YmS� [V� Rfe`cV^� qe]n� \_oá\j� d�_mkgV^� {BU`� [V� BRcV]� ?Rg]oãV\� 9`c`gd\âx&�

\eVc`f� _R\]RUReV]dego� FcSZd� gjUR]`� g�c`TV� +3.0(� G`cecne� [V� kR^éëV_� kV[^n_R� _R�

?Rg]oã\`gf� áZg`e_o� VeRaf� g]VeVTY� +2.0� ' �.2&� \Uj� cVUZX`gR]� {GcRád\n� _`gZ_jx&� \eVc`f�

:YmS� Y`U_`eo� [R\`� _V[ÖíRde_é[Öo� `SU`So� g[VY`� áZg`eé(� :YmS� a`aZdf[V� ?Rg]oã\R� [R\`�

ã]`gé\R�c`kY`U_nY`&� SjdecnY`�qdfU\f�R�\cZeZT\nY`�c`kf^f(�Omc`gVè�ãeV_mëì^�`UYR]f[V�

[VY`�gV]\`f�e`fYf�a`�TVde`gm_o�Z�`UY`U]R_`de�deme�dV�gV]\â^�ãVd\â^�daZd`gReV]V^(,1,
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L�c`TV� +3.1�gjUmgm�_R\]RUReV]dego�FcSZd�UcfYâ�:YmSìg�a`cecne�gâk_R^_n�`d`S_`deZ�

{BU`� [V� AR_� ?VcSV_x(� äeV_mëV� dVk_R^f[V� d� áZg`eV^� AR_R� ?VcSV_R&� gjdefU`gR_nY`�

WZ]`k`WR&�a`g`]m_o^�_`gZ_mëV�R�daZd`gReV]V&�S]ok\nY`�da`]facRT`g_o\R�J(�>(�DRdRcj\R(

AZdeé� _V� _mY`U`f� dZ� :YmS� gjScR]� ac`� dg`[V� ^VURZ]p_\j� acmgé� `d`S_`deZ� BRc]R�

?Rg]oã\R�9`c`gd\nY`�R�AR_R�?VcSV_R(�FS`f�Ug`f�dZ�gmáZ]�ac`�[V[ZTY�`d`S_o�deReVã_`de�R�

_Va`UUR[_`de� gìãZ� _Vaëok_Zgâ^� a`^écì^�[R\� `d`S_o^&� eR\� a`]ZeZT\â^(� 8ã� 9`c`gd\â�

d�?VcSV_V^� _VSj]Z� d`fãRd_o\j&� Uo\j� gâcRk_n^f� _`gZ_mëd\n^f� eR]V_ef� f^é]Z�

a`kUgZY_`fe� cfeZ__o� cVUR\e`cd\`f� acmTZ� _R� _V`Yc`áV_n� acVkV_e`gm_o� g]Rde_oTY� _mk`cì&�

g�_ZTYá�^[(�_VaëVdemgR]Z�géëZe�`S_`gV_o�ãVd\n�dR^`deRe_`deZ(

L�CZU`gâTY�_`gZ_mTY� gjÖ]R�_R�:YmSìg�a`cecne� AR_R�?VcSV_R� cVTV_kV4� {�>T`QT]^dP�

QX^V`PUXT�YT � RT[ZT\� ab`cÄ]Ç�_^YPbP'� E� \[iSk� P�YTW^� Z`XakRW� aT� S^dkSi\T� h�9WiQ^dP�

a_XaZc� RT[ZT\� \i[^%� hPb^� _^S`^Q]ÇYX� a[TScYT� >T`QT]^dc� mÄPab� d�`cZ^_Xa]j\� Q^YX� P�

]TYdÇbzk�_^h^`]^ab� dÇ]cYT� YTW^� ]^dX]iÖaZj\c� _áa^QT]k� g�~Pac'� >T`QT]� hSi� aT� Q}bX�

_`idT\� ÖPhT]� Z�Sáab^Y]}\� >Pd[kÄZ^d}\� _^Z`PÄ^dPbT[á\'� IT]b^� a_XaTZ� YT � Wcb]}\�

_^`b`jbT\�]^dX]iÖT%� Q^Y^d]kZP�P�_`^_PVib^`P�Sk[P� I'� ='� CPaP`gZP'� 8^Wc|T[�]P�`^hQ^`�

>T`QT]^dg�`^\i]^dj�bd^`Qg�c|�\kabP�]ThQg[^'�q+0,

B-*(� gâc`ão� ]Zde`aRU`gn� cVg`]fTV� g�Hfd\f&� g�c`TV� +3.1&� _RadR]� :YmS� `d_`gf�

aëVU_mÖ\j� ac`� ëVã_o\j� R� \f]efc_o� acRT`g_o\j(� I\]mUm� dV� k�UVgoeZ� \RaZe`]4� HVg`]fTV�

g�Ué[Z_mTY�_mc`Uì5�Hfd\`�`U�c(� +2,0�U`�c(� +3+.&�ãZ]Z�`U�Ué\RScZdeì�\�acg_o�gm]TV�dgée`gn5�

L]RUZ^oc� @][Zã� CV_Z_'K][R_`g� ' � S`]ÖVgZd^fd� R� ^RciZd^fd5� HVg`]fã_o� dZefRTV� [RcR� R�

a`UkZ^f� +3+1� ' � S`]ÖVgZT\m� cVg`]fTV5� Hfd\â� ]ZU� ^VkZ� CV_Z_V^� R� \`_ecRcVg`]fTV^Z�

g�]VeVTY�+3+2',*5�LâTY`U�R�OmaRU�g�U`Sé�S`]ÖVgZT\n�cVg`]fTV�' �Y]RU�g�c(� +3,,�R�a`^`T�

äVd\`d]`gV_d\R5� @_eVcgV_TV&� ãZ]Z� e`fYR� a`� _`gn� _Ra`]V`_d\n� gâacRgé� U`� cVg`]fã_oY`�

Hfd\R4� deR_`gZd\`� DRdRcj\`g`5� I`géej� R� I]`gR_deg`5� A`dVW� LZdRcZ`_`gZã� IeR]Z_� �̀

d^jd]f� aëoe`^_n� U`Sj(� JRe`� aëVU_mÖ\R� dV� `S[VU_mgR]R� aëo^`� g�cVUR\TZ� Emc`U_oY`�

`dg`S`kV_o(,1.

?`\c`gf�VUZTZ� Ñ\`]R�U`�\Radj�U`a]_Z]�:YmS�g�c`TV� +3.1�dSoc\`f�eëo�aëocfãV\4�;é[Z_j�

8_X]ZV&� ;é[Z_j� 8^VcZ\j� R� ;é[Z_j� =cR_TZV(� ?Zde`cZT\â^� gâg`[V^� demeì� dV� kRSâgm� `U�

`SU`So� Umg_`gé\f� Rá� a`� c`\� +3.1(� FSdRY`gé� _V[géeÖo� ãmde� \RáUn� k�eéTYe`� aëocfãV\�

a`aZdf[V� `SU`So� deëVU`gé\f� #d� gâ[Z^\`f� 8^VcZ\j$� R� _Raë(� +(� dgée`gn� gm]TV&� \eVcn� dV�

:YmS�`d`S_é�kqãRde_Z]&�gé_f[V�gáUj�[V_�amc�`UdeRgTì(
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G`� a`cecneVTY� 9`c`gd\nY`� R� ?VcSV_R� _RadR]� :YmS� g�c`TV� +3.2� ac`WZ]� dgnY`�

acRgUéa`U`S_é� _V[�̀ S]oSV_é[ÖoY`� kRYcR_Zã_oY`� daZd`gReV]V&� cfd\nY`� Rfe`cR� CgR�

EZ\`]R[VgZãV� J`]denY`(� G`gRáf[V� Y`� kR� s]TYdÇbzkW^� Ä[^dÇZP�_T`P%� YPZjW^� ZSg� hT\Ç�

]^aX[P%� P�b^�X�_^�bÖXRTbX�[TbTRW�^S�YTW^�m\`bk'�q� 0.

IYc_f[V� J`]denY`� áZg`e� `U� _Rc`kV_o� g�c`TV� +2,2� R�^]mUo� _R�gV_\`gé&� aëVd� qdaéTYj�

d�acg_o^�gV]\â^�c`^m_V^�;éedego&� [VY`� TVde`gm_o� R�aìd`SV_o� gV� =cR_TZZ&� ÑgâTRcd\f� R�

Eé^VT\f(� O^Zèf[V� dV� Z� `� _Vaëo]ZÖ� a`URëV_n^� ^R_áV]dego� J`]denY`� d�YcRSé_\`f�

9Vcd`g`f� R� Uo]`� fkRgocm� a`d]VU_o^� UVdVeZ]Veo^� J`]denY`� áZg`eR(� äejëUo]_`f� Va`aV[�

L`[_R�R�^oc�`k_Rãf[V�:YmS�kR�_V[géeÖo�c`^m_�gÖVTY�U`S(,10

L�`SU`So� ]Ve� +3-/�' � +3.3�aëV]`áZ]�LmT]Rg�:YmS�k�cfÖeZ_j�Ug`fUo]_â�c`^m_�{;égãReR�

`U�L`]Yjx�`U�E(�B`ãZ_R&�\eVcâ�gjÖV]�g�[VY`�ãVd\n^�aëV\]RUf�g�c`TV� +3-/� R�gka`^o_\j�

`U�@(�B`k]`gR�{L�\cj^d\n^�a`UkV^ox&�\eVcn�gjÖ]j�g�c`TV�+3.3(

G`�f\`_ãV_o�acRT`g_oY`�a`^écf�g�cVUR\TZ�Emc`U_oY`�`dg`S`kV_o�g�ac`dZ_TZ� +3.2� dV�

:YmS�kRãR]�gâcRk_é[Z�gé_`gRe�dg`[o�aëV\]RUReV]d\n�ãZ__`deZ�_Vá�U`a`dfU(� AV_�g�acìSéYf�

c`\f� +3/*� gjÖ]`� _é\`]Z\� géUVT\âTY� afS]Z\RTo� WjkZ\m]_é'aëoc`U`géU_nY`� TYRcR\eVcf�

g�:YmS`gé� `cZXZ_m]_o^� aëV\]RUf� k�cfd\nY`� [Rkj\R(� FU� E(� K(� BRkReR[VgR� {EZ\`]R[�

DZTYR][`gZã�GcáVgR]d\Z[� R�[VY`�`S[Vgj�gV� deëVU_o�8dZZx&� `U�Rfe`cì�<(� >(� 8_R_ZRÖgZ]ZY`&�

G(� L(� L`[_Z]`gZãV&� I(� C(� LR]UXRcUR� R� B(� C(� 9R[VgR� {LVd^oc� ' � dS`c_o\� a`af]mc_oTY�

aëVU_mÖV\..&�`U�\`]V\eZgf�d`géed\âTY�Rfe`cì�a`U�gVUV_o^�Rdec`_`^R�9(�8(�L`c`_ed`gR'�

LV][R^Z_`gR�dgRkV\�{?`g`cj�`�aëoc`Ué�R�ã]`gé\f..(

.% 7XlR eU Gclc^n] `UTQW_WYS[m] ^Q[\QTQcU\bcen

Ieme_o�_R\]RUReV]dego�Sj]`�kR]`áV_`�[Zá�g�c`TV� +110�kR�g]mUj�DRcZV�JVcVkZV&�g�`SU`So�

ac`eV\e`cmef� dV� aëV[^V_`gR]`� _R� Ñ\`]_o� _R\]RUReV]dego(� L�c`TV� +3./� dV� gcmeZ]� aìg`U_o�

_mkVg� Ieme_o� _R\]RUReV]dego&� gâ_`dV^� ^Z_ZdeVcdegR� Ö\`]dego� R� `dgéej� ^f� Sj]R� f]`áV_R�

anãV�`�gjUmgm_o�R�UZdecZSfTZ�fãVS_ZT�ac`�gÖVTY_j�UcfYj� Ö\`]&�aëVUVgÖo^�aR\�ac`� Ö\`]f�

gÖV`SVT_é� gkUé]mgRTo(� Omc`gVè� Sj]`� gâ_`dV^� ^Z_ZdeVcdegR� Ö\`]dego� R� `dgéej� kV� U_V

)., 7<s6# JlS\Qe% BTd�DXZ^[PYTdXÄ�I^[ab^Y' DaQXQ1 DalSU (0+/# b% ,%
).- HQ]cm}# b% ,$('*%

1-



-(� 1(� +3./&� ã(� 8� ' � ..�/+,� ' � @@)]� deR_`gV_`&� áV� cf\`aZdj� SfUV� a`dfk`gRe� a`� decm_TV�

géT_n&�aVURX`XZT\`'UZUR\eZT\n� Z�[Rkj\`gn&� _`gé�këokV_â�Lâk\f^_â�qdeRg�aVURX`XZT\â�

A(� 8(� B`^V_d\nY`� R� aëVU\]mURe� ^Z_ZdeVcdegf� Ö\`]dego� d�_mgcYV^� _R� dTYgm]V_o� _VS`
�� �� ""

kR^oe_feZ(

Lâ_`dV^�^Z_ZdeVcdegR�Z_W`c^RTo�R�`dgéej�k�,/(�/(� +3.0&�é(�G'@),'+2*3'-3)+)+3.0�Sj]�

a`géëV_� dacmg`f� Ieme_oY`� _R\]RUReV]dego� `US`c_â� fãZeV]� AR_� ?`demè&� \eVcâ� ef� g]VeVTY�

+3.1�' � +3/*�aìd`SZ]�[R\`�gVU`fTo�ëVUZeV](�L�acìSéYf�c`\f� +3.2� dV�_mkVg�_R\]RUReV]dego�

k^é_Z]� _V[acgV� _R� Ieme_o� _R\]RUReV]dego� fãVS_ZT� R� Sckj� a`en� _R� Ieme_o� aVURX`XZT\n�

_R\]RUReV]dego�#Um]V�[V_�IGE$(�Ig`[V�doU]`�^é]R�eRe`�Z_deZefTV�g�GcRkV�,&�Fdec`g_o�-*(�FU�

c`\f� +3/+� dV� ÖnWcVUR\e`cV^� IGE� deR]� <UfRcU� IecfÖ\R� R� gVU`fTo^� ëVUZeV]V^� dV� deR]� `U�

c`\f� +3/-�9VUëZTY�IRecRaR(,12

IGE� dV� kR^éë`gR]`� _R�gjUmgm_o� fãVS_ZT� R� UR]ÖoTY� fãVS_oTY� a`^ìTV\� R� d_RáZ]`� dV�

a`defa_é�fd\feVãè`gRe�a`]jeVTY_ZT\n�gkUé]m_o(�IaVTZR]Zk`gR]`�dV�_R�fãVS_ZTV&�a`^`T_n�

\_ZYj�ac`� ám\j�R�a`^`T_n�\_ZYj�ac`� fãZeV]V5�^Z^`ãoeR_\`g`f&� U`a]è\`g`f�R�_Rfã_`f�

ãVeSf5� aVURX`XZT\`f� ]ZeVcRefcf5� Ug`[c`k^éc_n�a`^ìT\j5� d]`g_o\j� R�[Rkj\`gn�aëocfã\j5�

gjd`\`Ö\`]d\n�fãVS_ZTV�R�afS]Z\RTV�géUVT\âTY�qdeRgì�^Z_ZdeVcdegR�Ö\`]dego(,13

L�]VeVTY� +3/*�' � +30*�^é]`�_R\]RUReV]dego�eRe`� `UUé]V_o4� FUUé]V_o� \_ZY� d�`UUé]V_o^�

`US`c_âTY�\_ZY&�FUUé]V_o�ãRd`aZdì&�FUUé]V_o�eZd\`aZdì&�FUUé]V_o�B`^V_Zf^&�FUUé]V_o�

C`XZR�R�G`S`ã\f�g�9c_é�R�9cReZd]Rgé(�G`ãVe�gjUR_âTY�eZef]ì�g�aRUVdmeâTY� ]VeVTY�acfUTV�

de`faR]&� kReo^T`� g�c`TV� +3//� _R\]RUReV]dego� gjUR]`� 3+3� eZef]ì&� g�c`TV� +30*� e`�[Zá� Sj]`�

+0.2� eZef]ì&� k�e`Y`� +*-3� fãVS_ZT(� DVkZ� _V[�gâk_R^_é[Öo� Uo]R� k�e`Y`e`� `SU`So� aReëZ]�

^`_f^V_em]_o�Gëocfã_o�d]`g_o\�[Rkj\R�ãVd\nY`&�\eVcâ�gjÖV]�g�3�dgRkToTY�d�,/*�***�YVd]j�

_R�++� ***�decR_mTY(

L�cm^TZ� IGE� Sj]j� gjUmgm_j� ãRd`aZdj� ac`� ^ReVëd\`f� Ö\`]f&� ac`� _mc`U_o� Ö\`]f&� ac`�

gjd`\n� Ö\`]j&� ^édoã_o\� E`gm� Ö\`]R� ac`� Ö\`]_o� a`]ZeZ\f� R� acRiZ� _R� gÖVTY� Ö\`]mTY� Z�

ãRd`aZdj�ac`�fãZeV]V�[VU_`e]ZgâTY�gjfã`gRToTY�aëVU^éeì(�L�c`TV� +30*�gjTYmkV]`�TV]\V^�

-.� ãRd`aZdì&� eé^Z� _V[�Uì]VáZeé[Öo^Z�Sj]j�KãZeV]d\n�_`gZ_j&�Léde_o\�^Z_ZdeVcdegR�Ö\`]dego�

R�\f]efcj&�H`UZ_R�R�Ö\`]R�R�I`TZR]ZdeZT\m�Ö\`]R(�G`U]V�fd_VdV_o�\`]VXZR�^Z_ZdecR�Ö\`]dego�

k� +/(� 0(� +3/3� Sj]`� IGE� a`géëV_`� XVdTo� _R� qdV\f� a]m_`gm_o� R� UZdecZSfTV� fãVS_ZT&

).. GC5# V_^T GDB# b\_}[Q TÖZY^h GDB  (0+,$(0-'!# b% )(-%
)./ GC5# V_^T GDB# b\_}[Q TÖZY^h GDB  (0+,$(0-'!# b% )-)%
).0 Did`W�TSXÄ]kW^�_[i]c�HFD�]P�`^Z�*2./' DaQXQ1 GDB# (0,,# b% .$/%

1.



fãVS_oTY� eVieì� R� d\cZae� ac`� gÖVTY_j� UcfYj� Ö\`]&� a`U]nYR[oToTY�^Z_ZdeVcdegf� Ö\`]dego� R�

\f]efcj(,2*

LmT]Rg� :YmS� Sj]� U`� acRT`g_oY`� a`^écf� g�IGE� aëZ[Re� U_V� +(� ]Zde`aRUf� +3/,(� AVY`�

acRT`g_o� U`SR�ãZ_Z]R�.2�Y`UZ_�eâU_é� ,2+� R�Sj]�^f�a`f\Rk`gm_�km]`Y`gâ�a]Re� 1***�Bãd�

^édoã_é(� L�ac`e`\`]f� `� aëZ[Veo� fgmUo� :YmS� [Rkj\`g`f� k_R]`de� cfÖeZ_j&� f\cR[Z_ÖeZ_j&�

_é^ãZ_j� R� a`]ÖeZ_j(� Omc`gVè� k^Zèf[V� k_R]`de� cVUR\e`cd\n� acmTV� k�Emc`U_oY`�

`dg`S`kV_o(,2,

ORãme\V^�c`\f� +3/-�Sj]�:YmS`gZ�a`U]V�km\`_R�ã(� ,..).2� IS(�R�g]mU(� _Rë(� ã(�,1)+3/+�

IS(�kgâÖV_�a]Re�_R�1/**�Bãd�^édoã_é&�gãVe_é�`U^é_j�kR�acmTZ�aëVdãRd(,2-

B`_TV^�\gée_R�+3/-�Sj]R�ac`gVUV_R�g�äIH�^é_`gm�cVW`c^R&�T`á�k_R^V_R]`�qacRgf�

^kU`gâTY�a`^écì(� G`U]V� gâ_`df�^Z_ZdeVcdegR�Ö\`]dego� kV� U_V� +(� dca_R� +3/-� Sj]� :YmS�

kRëRkV_�U`�^kU`gn�eëoUj�/�R�d\faZ_j�`US`c_âTY�kR^éde_R_Tì�d�eRcZW_o�dRkS`f�g�c`k^Vko�

++1*�' �+-,*�Bãd�^édoã_é&�d�`d`S_o^�km\]RU_o^�a]ReV^� +,/*�Bãd�^édoã_é(,2.

9éYV^�acg_oTY�]Ve�dgnY`�acRT`g_oY`�a`^écf�g�IGE�dV�:YmS�kR^éë`gR]�_R�\`cV\efcj�

R� aëV\]RUj� aëoc`U`géU_âTY� R� ^ReV^ReZT\âTY� fãVS_ZT� ac`� km\]RU_o� Ö\`]j� k�cfd\âTY�

`cZXZ_m]ì(� FU� F(� A(� OR[R\Z_`gn� aëV]`áZ]� {êVÖV_o� a`ãVe_oTY� q]`Y� dVdeRgV_âTY� a`U]V�

^ReVcZm]f� k�`\`]_o� d\feVã_`deZ &� `U� L(� J(� 8_Uc[fÖãV_\`gn� {Lâc`S_o� Vi\fckV� U`�

\`]TY`kfx� R� {GcR\eZT\n� kR^éde_m_o� g�Y`UZ_mTY� aëoc`U`géUj..&� `U� O(� E(� D`Ö\RcVg`gn�

{O\fÖV_`deZ� k�a`k_mgm_o� aëoc`Uj� gV� dgn^� `\`]o..&� `U� 8(� A(� G`U`a]V]`g`gn� {Gc`Socm_o�

en^Ref�{G`]V..�gV�-(�c`ã_o\f..&�`U�D(�E(�H`^R_`gT`gn�{Ljfã`gm_o�cfã_o^�acRTo^�g�+(�w

.(� c`ã_o\f� Ug`feëoU_o� Ö\`]j..� R�`U� A(� D(� AVcV^ZT\nY`� {O\fÖV_`deZ� k�acmTV� _R� Ö\`]_o^�

a`\fd_n^�a`kV^\f..(

FU�a`]`gZ_j�aRUVdmeâTY�]Ve�kRãR]�acRT`gRe�_R�gV]^Z�_mc`ã_n^�R�`SdRY`gé�c`kdmY]n^�

aëV\]RUf� daZdì� @(� L(� DZãfcZ_R&� cfd\nY`� SZ`]`XR� R� kR\]RUReV]V� egìcãoY`� URchZ_Zd^f(�

Ia`]f� d�Uc(� CRUZd]RgV^� äVc_â^� aëV]`áZ]� :YmS� eëVeo� Uo]� {OmaZd_o\ì� R� UV_o\ì� @(� L(�

DZãfcZ_R..(� Jfe`� \_ZYf� a]_`f� `US`c_âTY� S`eR_ZT\âTY� gâcRkì&� _m\cVdì� R� a`k_m^V\�

_VgjUR]`�IGE&�R]V�ER\]RUReV]dego�äVd\`d]`gV_d\n�R\RUV^ZV�géU�g�VUZTZ�B]RdZ\`gn�géUj�

R�g�_m\]RUf�--**�gâeZd\ì�g�c`TV�+3/3(,2/

)/' GC5# V_^T GDB# b\_}[Q TÖZY^h GDB  (0+,$(0-'!# b% )'-$)--%
)/( HUXTh bU `aQS_eQ\_ Y e b_R_cd%
)/) GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR%
)/* GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR%
)/+ GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR# Ç% Z%1 /(/&(.# JÖS1 DàUe_T T_ ^_eÄSX `\Qcä _T (%.% (0,*# (%0%�
(0,*%
)/, Dae^n Tn\ eh{U\ `_T ^lieU] DaY^SY`h Q ]Uc_Th `alSU  (0,+!# TadXÄ Tn\ `_T ^lieU] D_]_\_WYS[m�
`_`Ybh  (0,,!%

1/



FU� UfS_R� +3//� Sj]� :YmS� aëVëRkV_� U`� ^kU`gn� eëoUj� 0� d�eRcZW_o^� c`kaéeo^� +,0*� ' �

+./*� Bãd� ^édoã_é&� dV� km\]RU_o^� a]ReV^� +-.*� Bãd� ^édoã_é(� Omc`gVè� Sj]� [^V_`gm_�

`Ua`géU_â^� cVUR\e`cV^� FUUé]V_o� aVURX`XZT\n� ]ZeVcRefcj(� L�U`aZdV� U`a`cfãf[oTo^�

:YmSR�U`� ene`� Wf_\TV� dV� fgmUo4� {FP]� KiR[Pd� 9WiQ� \i� h]PÄ]j� P� S[^cW^[Tbj� `TSPZÄ]k�

hZczT]^abX'� F`PRcYT� abi[T� YPZ^� ^S_^dÇS]}� `TSPZb^`'� @a^c� \c� adÇÖ^di]g� _cQ[XZPRT�

h�^Q^`c�_Ök`^S]kRW�dÇS'� FÖTZ[iSi�_`^�~H7�K�̂ QaiW[j�Sk[^%%�HTQ`P]j�a_Xag�?'� K�CXÄc`X]P'�

@T�Ä[T]T\�,'� Sk[T]aZj�`PSg�GE>(}C,20

FU� +(� ëo[_R� +3/0� Sj]� :YmS� kRëRkV_� U`� ^kU`gn� eëoUj� 1� d�eRcZW_o^� c`kaéeo^� +.**� ' �

+0**�Bãd� R�Sj]�^f�_RgcáV_�R�a`d]nkV� eR\n�aëZk_m_�km\]RU_o� a]Re� +/**�Bãd�^édoã_é(� L�

_mgcYf&�[VY`á�Rfe`c\`f�[V�G`YR_\`gm&�[V�fgVUV_`4

sH^cS`cW� 9WiQ� YPZ^� ^S_^dÇS]}� `TSPZb^`� h_`PR^didi� hidP|]j� _cQ[XZPRT�

_TSPV^VXRZj�a�dT[\X�S^Q`}\�ma_ÇRWT\'� FÖX�b^\�\c�_^\iWi�zX`^Zj�dzT^QTR]j�dhSÇ[i]k%�

aRW^_]^abX�^`VP]XaPÄ]k�P�c\Ç]k�YTS]Pb�a�[XS\X'�@T�_ÖTa]}�P�X]XRXPbXd]k%� c\k�aP\^abPb]Ç�P�

S^QÖT� ÖTzXb�_`^Q[j\g%� YT|� `TSPZÄ]k�_`iRT�_ÖX]izk'� Hdj� ^SQ^`]j� h]P[^abX� P� hZczT]^abX�

aSÇ[cYT� ^RW^b]Ç�a_^[c_`PR^d]kZá\� P� ]P_^\iWi� bPZ�ZT� hd}zT]k�m`^d]Ç�`TSPZÄ]k�_`iRT�

^SSÇ[T]k'� Did`W� ]P� aW^`P� cdTST]j� ^a^Q]k� ^W^S]^RT]k� _^Z[iSi\T� hP� hRT[P�

^Sád^S]Ç]j'�q+16

;R]Öo^� :YmS`gâ^� aëV\]RUV^� Sj]� dS`c_o\� d�_mkgV^� {DR]`eëoU_o� Ö\`]j� ' �

O�acRT`g_oTY� k\fÖV_`deo� fãZeV]ì� [VU_`eëoU_oTY� R� Ug`feëoU_oTY� Ö\`]x� `U� \`]V\eZgf�

d`géed\âTY� Rfe`cì� gãV]V� d�D(� >(� ARY_`g`f&� \eVcâ� gjUR]`� IGE� g�c`TV� +3/0(� J`e`� Uo]`�

^é]R� aìg`U_é� aëV\]mURe� SâgR]m� fãZeV]\R� R� cVUR\e`c\R� BReVëZ_R� L]Rde_o\`gm(� ER� [V[o�

ámU`de�dV�aëV\]RUf�f[R]�:YmS�R�a`kUé[Z�\�cVUR\e`cd\n�acmTZ�g�_R\]RUReV]dego�U`UR]4�sASg|�

cbkZP[g�d}`^Q]k�[Wábg%�_ÖTac]c[X�b^�d�]PZ[PSPbT[abdk�]P�\^YX�W[Pdc'� F`^b^�aT�g�Z]XhT�dhPSc�

ÄbT3� FÖT[^|X[X� KiR[Pd�9WiQ� P�APbTÖX]P� K[Pab]kZ^di�a�Z^[TZbXdT\'� 7[T� bT]� Z^[TZbXd%� b^�YT �

]ÇYPZ}� saQ^`q%� Qg[X� b^� _Pb`]Ç� a_^[c_`PR^d]kRX� `TSPZb^`Zg� K[Pab]kZ^dj%� [XSj� \]Ç�

]Th]i\k'�q+11

:YmS�adR]�g�IGE�eR\n�cVUR\ã_o�a`dfU\j�_R�Uo]R�fcãV_m�\�gjUm_o&�g�c`TV� +3/2�_RadR]�

a`dfUV\� _R� cf\`aZd� `U� AR_R� L`c]R� d�_mkgV^� {8_e`_o_� JZ]]V� ' � Bc`_Z\R� áZg`eR(x,23�

Hf\`aZd�[V� c`kã]V_é_� U`� eëZ_mTeZ� \RaZe`]� R� `SdRYf[V� aée� aëo]`Y(� ;`\f^V_ef[V� decfã_`f

)/- GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR# Ç% Z%1 /)''&J{%
)/. GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR%
)// 8_`Yb JlS\QeQ 7XlRQ bem]d RaQcaQ^SY 5\_Yb_eY# ((%+% (0.-%
)/0 5^c_^n^ HY\\U  "(/*( $  c \  /0-! $  Rh\ ÇUb[Ä] bcàUT_{[_\b[Ä] `a_VUb_aU]# Qdc_aU] dÇUR^YS iU]Ö`Ybd Q�
ZY^ÄSX [^Y}^nSX `_]äSU[# e `_b\UT^nSX \UcUSX }Ye_cQ eh^Y[QZnSn] {[_\b[Ä] `aQS_e^n[U] MU]b[m {[_\^n�
aQTh e DaQiU%
 DaQ]U^1 5DBD# D_iäbcQ\_bc J_bcàURQ\_el JÖaQ# Ç% Y^e%1 ++*'!%
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YZde`cZZ�c`Uf�JZ]]ì5� gâg`[� ãVd\nY`�\f]efc_oY`�áZg`eR�g�UVgReV_mTen^�de`]Veo� dV�kg]mÖe_o^�

këVeV]V^� \�kmaRdì^� `� ãVd\n� Ö\`]dego� g�ëoÖZ� HR\`fd\`'KYVcd\n5� Y`da`Umëd\n� fdZ]`gm_o�

ãVd\nY`� ^éÖíR_degR� R� ãmdeVã_n� kacì^jd]è`gm_o� ëV^Vd]_n� gâc`Sj� g�[Zá_oTY� äVTYmTY5�

a`]ZeZT\n�kmaRdj�fg_Zeë�ãVd\n�Sfcá`RdZV�R�a`d]VU_o�g]_j�`Sc`kV_d\n�ãZ__`deZ� Z_eV]ZXV_TV�

_R� ãVd\n^� gV_\`gé5� \f]efc_o� R� ãmdeVã_é� Z� a`]ZeZT\n� dej\j� ãVd\n� Z_eV]ZXV_TV�

d�`Sc`kV_d\â^�Y_feo�:YRcgmeì�R�I]`gZ_Tì�_R�[ZYf�SâgR]n�HR\`fd\`'KYVcd\n�ëoÖV(

:YmS`gj�a`k_m^\j�dV�eâ\R[o�aëVUVgÖo^�Z_eVcaf_\TV&�\�TV]n^f�Uo]f�dV�gj[RUëf[V4�sKT�

Hbib]k\� _TSPV^VXRZj\� ]PZ[PSPbT[abdk� d�a^cÄPa]j� S^QÇ� dgRWihk� ;SXRT� _TSPV^VXRZ}RW�

_`P\T]á'� @TYk\�mZ^[T\�YT �aW`^\i|SXb�P�dgSPb�\PbT`Xi[g%� ]P�YTYXRW|�hiZ[PSÇ�QcST�YTS]^c�

\^|]j� ]P_aPb� SÇYX]g�_TSPV^VXZg� P� SÇYX]g� zZ^[abdk� d�hT\kRW� ÄTaZ}RW� X� ]P� H[^dT]aZc'�

DPd`WcYX%� PQg� `cZ^_Xa� Qg[� ^STdhSi]� `TSPZRX� bjb^� TSXRT� d�_TSPV^VXRZj\� mabPdÇ� @'� 7'�

A^\T]aZjW^� ~H7K%� PQg� W^�_^a^cSX[P%� SP[P� `TRT]h^dPb� P�_^S[T� d}a[TSZá� `TRT]a]kW^�

ÖkhT]k�̀ ^hW^S[P�^�YTW^�SP[zk\�^acSc'�x,3*

B`_TV^�aRUVdmeâTY�]Ve�dV�:YmS�a`Uo]V]�_R�kacRT`gm_o�gjScR_âTY�daZdì�AR_R�|^`dV�

B`^V_d\nY`&�\eVcn�IGE�a`defa_é�gjUR]`�[R\`�d`fS`c�2�dgRk\ì�g�]VeVTY� +3/2�' �+31/(,3+�

AVU_`e]Zgn� dgRk\j&� \eVcn� `SdRY`gR]j� gáUj�^Z_Z^m]_é� .**� decR_� aëV\]RUì� k�]ReZ_d\nY`�

[Rkj\R&�Sj]j�Uo]V^�géeÖoY`�a`ãef�ã]V_ì�cVUR\ã_oY`�\`]V\eZgf&� _V[acgV�a`U�gVUV_o^�Uc(�

Fe`\RcR�:Y]faR&�a`�[VY`�d^ceZ�a`U�gVUV_o^�géUVT\nY`�cVUR\e`cR�Uc(�8_e`_o_R�Ñ\Rc\j�R�

Uc(�ARc`^ocR�äVcgV_\j(

G`U]V� d^éc_ZT� DÑB� ã(� -0(+1.)/2� ' � <)]� k�2(� 2(� +3/2� `� kR^éde_mgm_o� `d`S&� \eVcn�

kod\R]j� _mc`\� _R� UìTY`U� R� a`� `S`fdecR__n� U`Y`Ué� Sj]� c`kgmkm_� acRT`g_o� a`^éc�

d�LmT]RgV^�:YmSV^�\V�U_Z�-*(�ãVcg_R�+3/3(,3,�:YmS�_R�e`e`�`SU`So�a`kUé[Z�gka`^o_R]4�

s8g[^�\X�bTWSg�ÄbgÖXPzTSTaib�[Tb%�RWbÇ[�YaT\�SÇ[Pb�P|�S^�aTS\STaibX'�7[T�zZ^[abdk�_^ak[P[^�

bTWSg�dzTRW]g�[XSX%� abP`zk�/)�[Tb%� S^�SáRW^Sc'� DT\^W[^� b^�\X]^cb�P]X�\]T'� DP�RTabc�S^�

SáRW^Sc%� P� b^�YT �_^a[TS]k�zbPRT� |Xd^bP%� \X� SP[X� bXbc[� sdh^`]}�_`PR^d]kZq� \X]XabT`abdP�

zZ^[abdk� P� Zc[bc`g'� :á[T|Xbj� b^� ]T]k%� d�|Xd^b^_XaTRW� aT� bPZ^djW[T� U^`\P[Xbg� ]ÇZSg�

cdiSÇY�k(oZ,3-

AZá� ,/(� ]VU_R� +30*�_Rde`faZ]�LmT]Rg�:YmS�_R�gâa`^`T�[R\`� `US`c_â� cVUR\e`c�kaée�

U`�IGE(�AVY`�a]Re`gn�a`U^o_\j�kìdeR]j�deV[_n�[R\`�aëVU�`UTY`UV^�U`�aV_kV&�eVUj�+/**

)0' 5DBD# D_iäbcQ\_bc J_bcàURQ\_el JÖaQ# Ç% Y^e%1 ++*'# Ç% `àna%1 ()-&.'# /% ()% (0,/%
)0( GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR%
)0) GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR# Ç% Z%1 0,'**'&'-.%
)0) 8_`Yb JlS\QeQ 7XlRQ bem]d RaQcaQ^SY 5\_Yb_eY# ((% +% (0.-%
)0* GC5# V_^T GDB# b\_}[Q JlS\Qe 7XlR# Ç% Z%1 ,,$-'&DQA%
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Bãd�^édoã_é(� ;`� -*(� \gée_R� +30*� kRdefa`gR]� cVUR\e`cR�8]ViR_UcR�B]Z^V_eZVgR&� \eVcâ�

Sj]�g�e`^e`�`SU`So�_R�egìcão�U`g`]V_n(,3.

LkY]VUV^� \�e`^f&� áV� :YmS� Sj]� kR^éde_m_� Un]V� _Vá� 0*� U_o&� T`á� Sj]R� g]mU_o^�

fd_VdV_o^� kV� U_V� +1(� ãVcgV_TV� +3/3� a`g`]V_m� U`SR� ecgm_o� aëVTY`U_nY`� kR^éde_m_o�

UìTY`UTì&� d_oáZ]R� dV� ^f� gâÖV� deRc`S_oY`� UìTY`Uf� k�++31� Bãd� ^édoã_é� _R� +***� Bãd�

^édoã_é(� FU� +(� 0(� +30*� a`SocR]� `aée� deRc`S_o� UìTY`U� g�a]_n� gâÖZ&� e[(� ++31� Bãd
$! '!(! (!  #!^VdZT_V(

O_`gf�Sj]� :YmS�aëZ[Re�_R�gâa`^`T�[R\`� `Ua`géU_â� cVUR\e`c�U`� IGE� `U� 3(� ãVcg_R�

+30+� _R�U`Sf�0*� U_ì(� JV_e`\cme�k�Uìg`Uf�R\fe_oY`� _VU`deRe\f�acRT`g_oTY� dZ]&� ac`e`áV�

`_V^`T_é]j� cVUR\e`c\j� ?R\V_`gm&� B`S`dZ]`gm� R� GR]me`gm� R� _R� U]`fY`U`Sn� U`g`]V_n�

a`SâgR]�cVUR\e`c�AR_VãV\(,30

FU� +,(� kmëo� +30,� U`� ++(� ]Zde`aRUf� +30,� :YmS� ScZXmU_ZT\j� gja`^mYR]� g�FUUé]V_o�

daVTZm]_oTY�fãVS_ZT�IGE(,31

L�`SU`So� +(� ac`dZ_TV� Rá� -+(� ac`dZ_TV� +30-� Sj]� :YmS� acRT`g_o\V^� ]V\e`cd\nY`�

`UUé]V_o� IGE(� LVU`fTo� ]V\e`cd\nY`� `UUé]V_o&� ImgR�HRTV\,32&� \�e`^f�fgVU]4� {O�Sád^Sc�

Sd^c _`PR^d]kZá% ZbTÖk `^hdihP[X _`PR^d]k _^\Ç`% YT  _^bÖTQP _ÖXY\^cb Q`XViS]XRZjW^�

_`PR^d]kZP ]P ]cb]^c d}_^\^R' DTYdW^S]ÇYzk P ]TYa]ihT S^aP|XbT[]^c ^a^Q^c YT  KiR[Pd�

9WiQ% ZbT`} YT  dT[\X S^QÖT h]P[} `TSPZÄ]k _`iRT'q+22

;`� dgnY`� a`d]VU_oY`� U`ãRd_nY`� acRT`g_oY`� a`^écf� gV� Ieme_o^� aVURX`XZT\n^�

_R\]RUReV]dego�Sj]�:YmS�aëZ[Re�`U�,(� ]VU_R� U`�-+(� ]VU_R� +30.&�_R�^ode`� ]V\e`cR�fãVS_ZT�

U`�]V\e`cd\nY`�`UUé]V_o(�JV_e`\cme�k�Uìg`Uf&�áV�{^SSÇ[T]k \Ç[^ h_`PR^dPb ]T^ÄTZidP]Ç�

dT[Zj \]^|abdk `cZ^_Xaá dga^Z^zZ^[aZ}RW aZ`X_b P dÇSTRZ}RW aQ^`]kZá "RRP -1)) ab`'# P�

YT  a^cÄPa]Ç ̂ a[PQT]^ PQaT]Rk bÖTRW hP\Çab]P]Rá'�x-*r

L�]VU_f� +30.&� g:YmS`gâTY� 02� ]VeVTY&� [VY`� cVUR\e`cd\m� acmTV� g�IGE� UVWZ_ZeZg_é�

\`_ão(�FU�ene`�U`Sj�[Zá�_VSj]�_Z\UV�kR^éde_m_(

)0+�GC5#�V_^T�GDB#�b\_}[Q�JlS\Qe�7XlR%
)0,�GC5#�V_^T�GDB#�b\_}[Q�JlS\Qe�7XlR#�T_`Yb�iU�Gclc^nX_�oàQTd�b_SYl\^nX_�iQRUi`UÇU^n#�G`aleQ�
TäSX_Tä�DaQXQ#�,%�.%� (0-'%
)0-�GC5#�V_^T�GDB#� b\_}[Q�JlS\Qe�7XlR%
)0.�GC5#�V_^T�GDB#� b\_}[Q�JlS\Qe�7XlR#�Ç%�Z%1�*)(&-*�DQA%
)0/� GleQ�FQSU[�$ � (0''�$ �(0/-!�$ �`äe%�`_e_\l^n�bcàUT_{[_\b[Ä�`a_VUb_a#�`àU[\QTQcU\�i�adb[mX_�ZQih[Q#�
iQ]Öbc^l^�e�GDB� \UcUSX� (0,)�$ � (0-0�eU�Vd^[SY�eUT_dSnX_�aUTQ[c_aQ�e�aUTQ[SY�`UTQW_WYS[m�\YcUaQcdah#�_T�
a_[d� (0,0�eU�Vd^[SY�eUT_dSnX_�aUTQ[c_aQ�\U[c_ab[mX_�_TTÖ\U^n� DaQ]U^1� GC5#� V_^T�GDB#� b\_}[Q�GleQ�
FQSU[!%
)00�GC5#� V_^T�GDB#�b\_}[Q�JlS\Qe�7XlR#�Ç%�Z%1�)-(&-*�DQA%
*''�GC5#� V_^T�GDB#�b\_}[Q�JlS\Qe�7XlR#�Ç%�Z%1�*&-+�DQA%
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/%� JicQX�[�Ta%�@ed�GhSXaQe_eY�`_�ZUX_�^leaQcd�i�U]YWaQSU

;c(�CVg�IjTYcRgm�dV�a`ãme\V^�aRUVdmeâTY�]Ve�kTV]R�_VãV\R_é�c`kY`U]�gcmeZe�kV�dgnY`�

]`_Uâ_d\nY`� ViZ]f&� \R^� `U[V]� \`_TV^� ãVcg_R� +3.2(� AVY`� c`kY`U_feo� Sj]`�

acRgUéa`U`S_é� Uìd]VU\V^� _é\`]Z\R� _Rgkm[V^� dV� `g]Zgèf[oToTY� WR\e`cì(� GëVUVgÖo^�

IjTYcRg`gj� gjYcR_é_n� a`]ZeZT\n� _mk`cj� dV� gV]^Z� ]ZÖZ]j� `U� géeÖZ_j� aëVUdeRgZeV]ì�

ãVd\`d]`gV_d\n� V^ZXcRTV(� IjTYcRgm� kìdeR]� kRegckV]â^� d`TZR]Zde`f&� \eVcâ� d]VU`gR]�

a`]ZeZT\â� gâg`[� g�äVd\`d]`gV_d\f� R� fg_Zeë� g]mU_`fTo� BIä� daReë`gR]� S`[� ^VkZ� Ugé^R�

ac`fUj� ' � deR]Z_d\â^&� [VY`á� aëVUdeRgZeV]V^� Sj]� >`eehR]U� R� ec`T\ZdeZT\â^&� \eVcâ�

kRdefa`gR]� I]m_d\â(� G`� `UdecR_é_o� I]m_d\nY`� dV� IjTYcRgm� U`^_ogR]&� áV� kgoeékZ]�

deR]Z_d\â� ac`fU&� \eVcâ� dV� aëo]ZÖ� _V]ZÖo� `U� d`TZm]_é'UV^`\cReZT\âTY� eV`cZo(� ;o\j� dgâ^�

a`]ZeZT\â^�_mk`cì^�dV�IjTYcRgm�g�ViZ]f�U`deR]�U`�da`]VãV_d\n� Zk`]RTV&�fÖ\`UZ]�^f�eR\n�

_Vd\câgR_â�R_eZR^VcZ\R_Zd^fd(-*+

IjTYcRgìg� _mgcRe� U`� g]RdeZ� kRãR]� gj[VU_mgRe� g�c`TV� +3/-� G`]ZeZT\â� dV\cVeRcZme� ÄL�

BIä� R� ,,(� ac`dZ_TV� +3//� dV� IjTYcRgm� d\feVã_é� ]VeVT\j� gcmeZ](� G`� aëo[VkUf� U`�

äVd\`d]`gV_d\R� dV� c`kY`U]� SRUReV]d\j� kacRT`gRe� ^_ZTY`gd\`f� \Rfkf� k�c`\f� +3-2� R�

gâd]VU\j�ene`�acmTV�gjURe(� ;o]`�_R\`_VT�gjÖ]`�a`U�_mkgV^�{D_ZTY`g�g�U`\f^V_eVTY..�

gV�Ieme_o^�_R\]RUReV]dego�a`]ZeZT\n�]ZeVcRefcj�g�c`TV�+3/2&�c`\�a`�IjTYcRg`gé�d^ceZ(-*,

G`� _mgcRef� k�V^ZXcRTV� dV� `U� IjTYcRgj�géeÖZ_R�[VY`� aëmeV]� kTV]R� `UgcmeZ]R(� ?Zde`cZ\�

ARc`d]Rg�MVcdeRUe� Y`� a`gRá`gR]� kR� _RZg_oY`� ã]`gé\R&� \eVcâ� dZ� ^jd]V]&� áV� dV� ^ìáV� dV�

dg`f� aëZacRg`gR_`f� \_ZY`f� `� D_ZTY`gf�_é[R\� ac`dRUZe(� 9âgR]â� aëVUdVUR�ädFC� A`dVW�

;RgZU� kRdV� a`TYjS`gR]� _RU� IjTYcRg`g`f�SfU`fT_`deo4� {�Ci\ aT z_Pb]Ç% P bg aT bPZj�

QcSTz \kb z_Pb]Ç% PaX SXd]Ç aZ^]ÄkzPx-*-

:YmS� dV� \�IjTYcRg`gZ� a`�[VY`� _mgcRef�[R\`�[VUV_� k�^m]R� ]ZUo� kRTY`gR]� aëmeV]d\j� R�

_é\`]Z\cme� Y`� _RgÖeogZ]� g�[VY`� Sjeé� g�GcRkV� .&� ER� LVdV]o� ,*(� G`U]V� Y]mÖV_o� RXV_eR�

\`^f_ZdeZT\n� Ieme_o� SVkaVã_`deZ� R� aëVaZdf� `Ua`d]VTYf� k� `Ua`d]`fTYmgRToY`� kRëokV_o&�

\eVcn� g�Sjeé�aëVUeo^� Ieme_o� SVkaVã_`de�_RZ_deR]`gR]R&� da`]f� UZd\fe`gR]Z� ^[(� `� a`]ZeZT\n�

dZefRTZ� g�äVd\`d]`gV_d\f(� :YmS� {�`TP[XabXRZg abÖkh[XdÇ `^hTQ`P[ d}d^Y hP aTS\ [Tb c ]ia

*'(� D9FB9G#�>Yàn%�BTd�e�Z[TRX%� b%�-)'$-)(�  DaQ]U^1� = 1̂�H^cS^Qj SÇYX]g -(+))0'�DaQXQ1�vbcQe�`a_�b_dT_Rm�
TÖZY^h�5�J�ÅF#�)''.!%
*')�HQ]cm}#� b%�-))$-+(%
*'*�HQ]cm}#� b%�-*-%
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S^\P' HdÇb[P� ' � abk]g% Z[PSg P ]TS^abPbZg% ^\g[g P RWgQg X _ÖTS]^abX AH~q,)-� a`adR]�

RXV_e� {HVUR\e`cx� gV� dgn^� Y]mÖV_o� Ieme_o� SVkaVã_`deZ(� GëVde`� Z� :YmS�Sj]� IjTYcRg`gâ^�

_mgcReV^� U`� g]RdeZ� fUZgV_� R� ëV\]&� {kV�\c _`^`^ZcYT \^|]^ab% |T aT \á|T S^|kb Z^]RT�

adjW^ |Xd^bP hP_^\T]cb} dT aZ`^\]j\ _^Z^YkZc% ^QZ[^_T]} Z]XWP\X P TfXabcYkRk hT adj�

]^dX]iÖaZj _T]hT% ZbT`i YT  \c b^c ]TY_Td]ÇYzk TfXabT]Ä]k YXab^b^c _^ hQgbTZ |Xd^bP'!rO .�

ER�[RëV� +3/1�Sj]`� IjTYcRg`gZ� UZRX_`deZ\`gm_`�_mU`c`gn�`_V^`T_é_o� g�a`\c`ãZ]n^�

deRUZf(� G`Uc`SZ]� dV� `aVcRTZ� R� a`d]nkV� a`SâgR]� deëoURgé� g�_V^`T_ZTZ� R� g�U`^mTo^�

`ÖVeë`gm_o(-*0

:YmS� dV� `� IjTYcRg`gé� a`Sjef�g�_V^`T_ZTZ� U`kgéUé]� `U� dgnY`�aëoeV]V&� ]VXZ`_mëV�BRc]R�

äVc_`Y`cd\nY`4� {8`Pb` ~T`]^W^`aZ} \X d^[P[% |T S`' BTd HgRW`PdP [T|k bÇ|RT ]T\^RT]�

d ]T\^R]XRX d APbTÖX]aZj *2q,)*� AVÖeé� d�_é\`]Z\R� aëmeV]Z� IjTYcRgf� _RgÖeogZ]4�

s:`' HgRW`PdP [T|k _^S Qk[}\ _`^abÇ`PS[T\ ]P [^|X% W^d^Ök bXRW}\% dgzT_bP[}\ W[PaT\'�

7[T hPbk\ \i YTzbÇ [XSaZ} hiYT\ ^ dzTRW]^3 ^ [XSX P ^ b %̂ YPZ  |XYk X ^ ad^c Z]XWc �̂

C]XRW^dÇ' FÖi[ QgRW \c _ÖTSTdzk\% PQg Qg[ YTzbÇ S[^cW^ |Xd' q\

BUjá�IjTYcRgR�f^ocR]�g�_V^`T_ZTZ&�géeÖZ_R�SâgR]âTY�aëmeV]�^f�`UafdeZ]R�R�aëZÖ]R�dV�

d_o^� c`k]`fãZe(� J`� dV� eâ\R]`� _Raë(� ARc`d]RgR� MVcdeRUeR&� A`dVWR� IgRe`ÖV&� daZd`gReV]V�

A`dVWR� B`aej&� ]VXZ`_mëV� äVc_`Y`cd\nY`&� FeR\RcR� ?fdm\R� _VS`� daZd`gReV]V� BRc]R�

E`gnY`(-*3�;c(�CVg�IjTYcRgR�kV^ëV]�.(�]VU_R�+3/2(-+*

*'+�5AJ�ÅF#�*',$+,+$.#�QWU^cda^n�i`aleQ�Ç%� *(,� FUTQ[c_a!#�)%�)%� (0,-#� = 1̂�DU]Ub#�>%1�@Ue�e�[\USY#� b%�
-*-%
*',�HQ]cm}%
*'-�D9FB9G#�>Yàn%�BTd�e�Z[TRX%� b%�-++� DaQ]U^1� = 1̂�H^cS^Qj SÇYX]g -(+))0'�DaQXQ1�vbcQe�`a_�b_dT_Rm�
TÖZY^h�5�J�ÅF#�)''.!%
*'.�8U^n[�JlS\QeQ�7XlRQ#�b%� (0#�ili^Q]�iU�T^U� (*%� ((%� (0,.%
*'/�HQ]cm}%
*'0�A=7<@#�>Q %̂�BTVX^]iÖX P ~TaZ^a[^dT]aZ^'� DaQXQ1�BQ{U�e_Zb[_#�)''0#�b%�)+-%
*('�D9FB9G#�>Yàn%�BTd�e�Z[TRX%�b%�-+,�  DaQ]U^1� =^1�H^cS^Qj SÇYX]g -(+))0'�DaQXQ1�vbcQe�`a_�b_dT_Rm�
TÖZY^h�5J�ÅF#�)''.!%
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0%� G^QXQ�_�_R^_eU^n�\UWY_^làb[mX_�X^dcn�Q�`_b\UT^n�_RT_Rn�
7XlR_eQ�}Ye_cQ

G`� UVWZ_ZeZg_o^� `UTY`Uf� kV� IGE� U`� UìTY`Uf� dV� :YmS� aëVdeéY`gR]� k�ãZ_á`g_oY`�

U`^f�g�acRád\âTY�IecRÖ_ZToTY�U`�Sjef�g�aR_V]`gn^�U`^é�g�GcRkV�+*�'�DR]VÖZToTY(-++

L�c`TV� +300� aëZa`^o_m� `d`S_`de� LmT]RgR� :YmSR� daZd`gReV]� CRUZd]Rg� IeVY]o\�

g�UcfYn^�Uo]V�dgn�\_ZYj�OV^é�kR^jÖ]V_m4

s'''DTQg[^ bT]Z`ib ]P Kga^ÄX]Ç d RWP[c_iRW [TWZj |Xd^Qgbk' A[Ta[P ]PYTS]^c RT]P�

[]c% W[Pd]kW^ hT\ÇSÇ[aZjW^ _`^ScZbc% P [XSj W[TSP[X ZP|S^c _Ök[T|Xb^ab Z ]ÇYPZj aThl]]k�

_`iRX% PQg aX dgSÇ[P[X _i` Z^`c]' ?  c 9WiQá aT \caT[X caZ`^dÉ^dPb% ZSg| _^a[P[X W^RWP�

abcS^dPb Vg\]PaXc\ S^ FT[WÖX\^dP% ZbT`j _^b^\ S^Z^]ÄX[�g�@X]SÖXRW^dÇ >`PSRX' MPÄP[�

abcS^dPb _`idP% P[T ]TS^Z^]ÄX[ YT  P _ÖXYP[ dgRW^dPbT[aZj \kab^ c Z]k|TbT IWc]&�

>^WT]abTX]P d MPSP`c' ESbcS ]P`cZ^dP[ Z 0.' _Çzk\c _[cZc S^ @X]SÖXRW^dP >`PSRT P�

_^ d}RdXZc ]P `caZ^c U`^]bc% Q^Y^dP[�g�[TVXkRW P `^Zc *2+) aT d`ibX[ S^\á YPZ^ _`^ab}�

d^YiZ' :[^cWi [jbP `TSPZb^ÖX[� g�]^dX]iRW P ]PZ^]TR dT Hbib]k\ _TSPV^VXRZj\�

]PZ[PSPbT[abdk' IPb^ |Xd^b^_Xa]i hZ`PbZP YT  ]ThQgb]i% RWRT\T&[X _^`^hc\Çb _^RbXdj�

RT[^|Xd^b]k a_Xa^dPbT[aZj P _ÖTZ[PSPbT[aZj _`iRX b^W^b^ ]^dX]iÖT h Kga^ÄX]g' MYTW^�

_ád^S]k QT[Tb`XT cdTÅ\T Pa_^É hP \]^Wj Z]XWg 8PRW\PÄ P CP`XX]aZ�' �Ac]Wcb% 9TabP�

a^dÇbaZ}\ adPhT\% DÇ\TRZ} d_iS ]P a[^dP]aZ} d}RW^S P Z]k|Zg ^ AP`[c >Pd[kÄZ^dX'�

G^haiW[j P hia[c|]j YT  YTW^ _ÖTZ[PSPbT[aZj Sk[^ h `czbX]g% _^[zbX]g P a`QzbX]g' A`^\Ç�

a^cQ^`c Sk[P BdP DXZ^[PYTdXÄT I^[abjW^ _ÖT[^|X[ a^dÇbaZj Pcb^`g ?dP]^dP% A^h[^dP P�

HTYUc[[X]^d^c% h YXW^a[^dP]aZj [XbT`Pbc`g Z]i\ cdTS[ A`[T|c' @PZ^ `TSPZb^` Hbib]kW^�

_TSPV^VXRZjW^ ]PZ[PSPbT[abdk _ÖT[^|X[ _`^ abcSXc\ _TSPV^Vá ]ÇZ^[XZ a^dÇbaZ}RW�

\Tb^SXZ P bPb^ _`iRT Qg[P ^S\Ç]Ç]P bXbc[T\ dh^`]jW^ _`PR^d]kZP \X]XabT`abdP zZ^[abdk'�

F[Pbk bTSg ^ |Xd^bÇ P Sk[T b^W^b^ _`PR^dXbjW^ P dhSÇ[P]jW^ |c`]P[Xabg _`idT\ YTST] dT`z�

DT`cSád3 s ~k\ YaT\ Qg[% bk\ YaT\ Qg[ d|SgRZg `iS' q,?+

ER� [RëV� c`\f� +302� dV� kW`c^`gR]R� d\faZ_R� R\eZgZdeì&� ^VkZ� _Z^Zá� Sj]� acg_o� ãVd\â�

U`Sc`g`]_o\� g�ZeR]d\n� Rc^mUé� g�c`TV� +3+1� =cR_eZÖV\� ?]RgmãV\&� UZgZk_o� XV_Vcm]� DZ]`Ö�

Üm\&�ScZXmU_o�XV_Vcm]� @_X(�?cSV\&�ScZXmU_o�XV_Vcm]�8(�D(�äZ]R�R[(&�[VÖeé� da`]f�d�gU`gR^Z�

a`� ]VXZ`_mëoTY&� aR_o� <]ZmÖ`g`f&� Bfe]gRÖc`g`f&� ?fdm\`g`f&� YZde`cZ\V^']VXZ`_mëV^

*((�F_iX_e_a�b�>Q^U]�7XlRU]#�/%� ()%)''0%
*()�GH9<@t?#�@QTYb\Qe%�MT\Ç hP\gz[T]i%�TadXÄ�Tn\%�+�ehT%�DaQXQ1�ÅUb[_b\_eU^b[Ä�b`Yb_eQcU\#� (0--#� b%�
)-*$)-+%
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GY;c(� =cR_eZÖ\V^� ÑeVZU]VcV^� R� gU`g`f� GY;c(� E(� DV]_Z\`g`f'GRa`fÖ\`g`f&� \eVëo� dV�

d_RáZ]Z�_RgmkRe�_R�]VXZ`_mëd\n�ecRUZTV�R�`S_`gZe�]VXZ`_mëd\n�Y_feo(-+-

AV[ZTY� km^écV^� Sj]`� Z� k_`gf� gjUmgRe� UV_o\� Emc`U_o� `dg`S`kV_o&� U`� Wf_\TV�

ÖnWcVUR\e`cR� ]Zdef� _RgcY`gR]Z� :YmSR(� F_� dV� e`^f� gÖR\� Scm_Z]&� Sj]� aëVdgéUãV_&� áV� dV�

a`]ZeZT\n� a`^écj� Sckj� kY`cÖo(� LV� dgâTY� eëZRdVU^UVdmeZ� ]VeVTY� dZ� fáogR]� kRd]`fáV_nY`�

UìTY`Uf� R� TYjSé]R� ^f� a`eëVS_m� V_VcXZV� \�gâ\`_f� cVUR\e`cd\nY`� a`g`]m_o(� JR\n� dV�

U`^_ogR]&� áV� ]Zde�Sj�[Zá�[V_�eéá\`�kod\mgR]�`USécReV]V(�LéeÖZ_R�]VXZ`_mëì�acg_oY`�`US`[V�

[Zá� e`eZá� _VSj]R� _RáZgf&� [VU_R]`� Sj� dV� eVUj� aëVgmá_é� `� aëVáZgÖo� ]VXZ`_mëV� UcfYnY`�

`US`[V(-+.

:YmS� dV� aëVde`� qãRde_Z]� _VW`c^m]_o� dTYìk\j� d� acVkZUV_eV^� äVd\`d]`gV_d\R&�

Rc^mU_o^�XV_Vcm]V^�CfUgo\V^�Ig`S`U`f�R�Y`g`ëZ]Z� da`]f�`�aëVUgm]Vã_âTY�a`^écVTY�Z�

^`á_n^�`S_`gV_o�gjUmgm_o�Emc`U_oY`�`dg`S`kV_o4

_`ThXST]b Z`XbXh^dP[ ;ScP`SP 8T]TzT% RWP`PZbT`Xh^dP[ W^ YPZ^ ]T_ÖkbT[T H^dÇbaZjW^�

adPhc P |T Zdá[X adj ]T]idXabX Z a^dÇbá\ _ÖXab^c_X[ `PSÇYX ]P \]XRW^daZj `^hb`Wi]k�

`T_cQ[XZg' DPzbÇabk aT \X _^SPÖX[^ ]TS^_cabXb% PQg aX \^W[ \ga[Xb% |T a YTW^ _^YTbk\ P�

YTW^ abP]^dXaZT\ a^cW[Pak\' C]^W^ \X]cb Ya\T dÇ]^dP[X dh_^\k]i]k ]P cSi[^abX `^Zc�

*2,1 X ]P `^Z *2*1' E CP`XX]aZc Q^Wc|T[ ]Tdk% \ga[k% |T Q^YT hPÄP[g d ;d`^_Ç P ]P�

J`P[T' DTa]P|X[ YaT\ aT \c bT]b^ ^\g[ dgd`PRTb% ^abPb]Ç Zdá[X b^\c Ya\T bP\ ]TQg[X' 7[T�

_ÖTSabPdk\&[X aX% |T QgRW ]P _^ShX\% _ÖX ,)' d}`^Äk C]XRW^dP \Ç[ _^czbÇb S^ [Xabc% ]P�

]Ç\| QgRW Qg[ _^ST_ai] YPZ^ zjU`TSPZb^`% Z^\c]XabXRZj mb^Zg ]P _P\ibZc P _`iRX�

;ScP`SP 8T]TzT% SÇ[i aT \X h b^W^ z_Pb]Ç' 7 bPZ YaT\ h]^dc ^SW^S[i] QÇWPb _^ F`PhT�

YPZ^ ]ThP\Çab]P]}% YP Z  YaT\ b^ SÇ[P[ _^ `^RT *2-1' @T]|T bT]b^Z`ib Qg \Ç c| ]XZST�

]TdhP[X S^ _`iRT &  0, [Tb% b^ YT  SáRW^SR^dabdk P| S^ W`^Qc(f-+/

ÄdZ]o�TV]n� d\faZ_j�Sj]`�k^RëV_`�g�dca_f� +302� Z_eVcgV_To�g`[d\�LRcÖRgd\n� d^]`fgj(�

GëVde`� Sj]R� ,2(� ëo[_R� +303� R]Vda`è� fdeRgV_R�?Zde`cZT\m� \`^ZdV� ]VXZ`_mëì� R� qãRde_o\ì�

acg_oY`� `US`[V&� \eVc`f� kR]`áZ]� A`dVW� I^c\`gd\â� da`]Vã_é� d� acVkZUV_eV^�

äVd\`d]`gV_d\R&� Rc^mU_o^� XV_Vcm]V^� CfUgo\V^� Ig`S`U`f(� Gcg_o^� aëVUdVU`f� _`gé�

feg`ëV_n� \`^ZdV� dV� deR]� =cR_eZÖV\� ?]RgmãV\(� L�c`TV� +31-� Sj]� gV� Wf_\TZ� gjdeëoUm_�

XV_Vcm]V^�8(�D(�äZ]`f&�g�]VeVTY� +32-� ' �+32/�Sj]�aëVUdVU`f�kg`]V_�a]f\`g_o\�A(�IfÖ\R&�

+32/� '� +320� AK;c(� =(� ÑVgão\&� +320�' � +322�\RaZem_�A(� LRÖo\�R�g�`SU`So� ]Ve� +322� Rá�U`

*(*�?IÅ9F5#�AQacY %̂� K}h]P\]k [TVX^]iÖX�e�`^RT *2,1� Dànb`ÖeU[�[�eÄi[d]d�b`_\UÇU^b[ÄSX�U\Yc�
]UiYel\UÇ^mX_�ÅUb[_b\_eU^b[Q!#�= 1̂�F^[XbXRZj T[Xbg d ~TaZ^a[^dT]aZc *2*1 &  *2-1'�DaQXQ1�vbcQe�`a_�
b_dT_RÖ�TÖZY^h�5J�ÅF#� (00+#�b%� /+$/,%
*(+�F_iX_e_a�b�>Q^U]�7XlRU]#�/%� ()%�)'('%
*(,�8U^n[�JlS\QeQ�7XlRQ#�b%�+,#�ili^Q]�iU� (*%� ,%� (0-/%
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km_Z\f�g�c`TV� +33*�gVU]�\`^ZdZ�^R[`c�8(�ÑoUR(-+0� FU�c`\f� +33*�`aée�kRãR]�gjTYmkVe�]Zde�

Emc`U_o� `dg`S`kV_o(-+1� L�c`TV� +33+� U`Ö]`� k�Z_ZTZReZgj� gâdRU\mëV� k�8_X]ZV�

XV_Vcm]^R[`cR�8(�Bckm\R�\V�k_`gf`S_`gV_o�ädFC(-+2

B:YmS`gâ^� [fSZ]V[_o^� `d^UVdmeZ_m^� gjÖV]� g�SëVk_f� +31/� g�?]Rdf

cVg`]fTV&�eâUV_o\f� äVd\nY`� dgRkf� ac`eZWRÖZdeZT\âTY� S`[`g_o\ì&� eV_e`� S]RY`aëV[_â�

ã]m_V\4� sK aXQXÖaZj P]PQihX _ÖX XST^d}RW `^h_^`TRW \ThX S^Q`^d^[]}\ [TVX^]iÖaZ}\�

Q`Pb`abdT\ P dTST]k\ [TVXk \Ç[ d}h]PÄ]^c mÄPab [TVX^]iÖ KiR[Pd 9WiQ' F^ aYThSc�

ST[TVibá d^YT]aZ}RW mbdP`á Qg[ X]bT`]^di] ]P =^`]^abPYX a @P]T\ K^SXÄZ^c% KiR[PdT\�

AP_[XRZ}\ P S`cWg' F^ ]id`Pbc S^ d[PabX _PbÖX[ Z _X[]}\ _cQ[XRXabá\ ^ab`jW^ _T`P' FÖTS�

S`cW^c adÇb^d^c di[Z^c X _^ `^RT *2-. _ÖT[^|X[ ÖPSc Z]XW a^dÇbaZ}RW Pcb^`á%�

QT[Tb`XabXRZg h_`PR^dP[ `áh]j maTZg hT |Xd^bP P Q^Yá [TVXk�g�GcaZc�g�_^ÄibRkRW a^dÇbaZjW^�

abibc' MP _ÖTS\]XRW^daZj `T_cQ[XZg Qg[ bT`ÄT\ a^cabÖTSÇ]}RW ]^dX]iÖaZ}RW mb^Zá ]TYT]�

h [TVX^]iÖaZj _`PdXRT% P[T X `TPZÄ]kW^ bXaZc' K _^a[TS]kRW [TbTRW PZbXd]k ÄX]]^abX _áa^QX[�

dT Hbib]k\ _TSPV^VXRZj\ ]PZ[PSPbT[abdk' :áa[TS]} _`^bXUPzXabXRZ} Q^Y^d]kZ% sacZ^dXb}�

@XW^ÄTRW q KiR[Pd 9WiQ &  YPZ W^ ]Ph}dPYk ÄTb]k YTW^ _ÖibT[j &  S^|X[ aT�g�F`PhT [Tb^z]kW^
-�* )

`^Zc ^a\STaibX [Tb' q

FSU`S_nY`� TYRcR\eVcf�Sj]� ã]m_V\&� \eVcâ�gjÖV]� aëZ� deV[_n�aëo]VáZe`deZ� gV� Ig`S`U_n^�

d]`gé� a`U� _mkgV^� {Fd`S_`de� _`gZ_mëV..4� &@\j]^ `TSPZb^`P KiR[PdP 9WiQP%�

S^|kdPYkRkW^ aT _`idÇ�g�F`PhT 1) [Tb% ]i\ _ÖX_^\k]i S^Qc hi_Paá hP _^Z`^Z^d^c [X]XX�

Äa' bXaZc d _ÖTS\]XRW^daZj `T_cQ[XRT' K' 9WiQ% _áa^QkRk _^ *' adÇb^dj di[RT�

g�H^RXP[XabXRZj\ a\Ç`c P _^bj [jbP�g�Di`^S]k\ ^ad^Q^hT]k% zT[ a WPd[kÄZ^daZ}\ hi_P[T\�

_`^bX ZP|Sj\c h_ibTÄ]XRbdk' FÖTadÇSÄT]} a^RXP[XabP% dhSi[T]} b^chT _^ [kQXd^abX P�

[Td]}RW TUTZbTRW% RWbÇ[% PQg ]^dX]g `^hzXÖ^dP[g ^Qh^`g P Qg[g _^Z`PÄ^dPRk zZ^[^c�

S^a_Ç[}RW' IP\% ZST \]^hk _^S[jWP[X T\^Rk\% P]P[gh^dP[ Z[PSg X hi_^`g S^Qg�

]Tdh`czT]Ç Qgab`}\ `^hc\T\ P h_Ökabc_É^dP[ adj _^h]i]k ÄbT]iÖX |Xd}\% d}abX|]}\�

a[^dT\' Igb^ h]PZg \Ç[g X YTW^ _cQ[XZPRT% YX\X| ]P hPÄibZc ,)' [Tb dgab^c_X[ _`^bX�

`^SkRk\c aT UPzXabXRZj\c W]cbk' IPZj� g�Z]k|ZiRW _^dkSTZ% \P[}RW \^]^V`PUXk P�

dh_^\k]TZ ]P aXbcPRT% ZSg aT `^SX[ Äa' abib% _^SidP[ K' 9WiQ ^QYTZbXd]k% ]T_PbTbXRZ}

*(-�?IÅ9F5#�AQacY^%� K}h]P\]k [TVX^]iÖX�e�`^RT *2,1� Dànb`ÖeU[�[�eÄi[d]d�b`_\UÇU^b[ÄSX�U\Yc�
]UiYel\UÇ^mX_�ÅUb[_b\_eU^b[Q!#�= 1̂�F^[XbXRZj T[Xbg�e�~TaZ^a[^dT]aZc *2*1&*2-1 '�DaQXQ1�vbcQe�`a_�
b_dT_RÖ�TÖZY^h�5J�ÅF#� (00+#�b%�/+$/,%
*(.�fff%iQbe_R_Td%Si%� N_^\Y^UO#� NSYc%)'('$'*$'*O�8_bcd`^Ä�i�KKK1�2Xcc`1&&fff%iQbe_R_Td%Si3%
*(/�?IÅ9F5#�AQacY^%� K}h]P\]k [TVX^]iÖX�e�`^RT *2,1� Dànb`ÖeU[�[�eÄi[d]d�b`_\UÇU^b[ÄSX�U\Yc�
]UiYel\UÇ^mX_�ÅUb[_b\_eU^b[Q!#�= 1̂�F^[XbXRZj T[Xbg d ~TaZ^a[^dT]aZc *2*1 &*2-1 '�DaQXQ1�vbcQe�`a_�
b_dT_RÖ�TÖZY^h�5J�ÅF#� (00+#�b%� /,%
*(0�<\Qb�aUe_\dSU#�a_Ç%�)0#�Ç%� (*#)0%�*%� (0.,#� b%�+%
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^Q`Ph S^Qg' A Q^WPbj ÄX]]^abX ]^dX]iÖT _ÖX_^YX[ Z`^\Ç Sd^c STakbTZ Z]X|]kRW _`PRk ]P�

-) Z]XW _ÖTZ[PSá h Z[PaXRZj `caZj X \^ST`]k a^dÇbaZj P YXW^a[^dP]aZj [XbT`Pbc`g'�

uÄPab]kZ *' ^SQ^YT P _^ShT\]kW^ W]cbk _`^bX ]PRXa\c hP +' adÇb^dj di[Zg aW`]c[ adj�

hZczT]^abX _`^ Z^[TVg ]^dX]iÖT S^ adPhTÄZc `PS @PZ aT SÇ[PYk ]^dX]g(x-,r

:YmS� eV_e`� ã]m_V\� \`^V_e`gR]� g�c`TV� +310� gV� dgn^� U`aZdV� dgn^f� ScRecR_TZ�

8]`Zd`gZ(� GëZa`^o_m&� áV�Rfe`c�ã]m_\f�TYjS_é�fgVU]�_mkVg�eâUV_o\f&�gV�\eVcn^�:YmS�a`�

+(� dgée`gn� gm]TV� acRT`gR]&� [R\`� I`TZR]ZdeZT\â� d^éc&� gV� d\feVã_`deZ� dV� [VU_R]`� `�

CVXZ`_mëd\â� d^éc(� L�d`fgZd]`deZ� dV� dgâ^� Uo]V^�aëZa`^o_m�B`d^`gf� \c`_Z\f&� \eVcm� dV�

U`ã\R]R�ÖVdenY`�gjUm_o�ãVd\nY`�aëV\]RUf(�J`�_Rkâgm�`acRgU`g`f�_Vd^ceV]_`deo�Uo]R(�ER�

kmgéc� dgnY`� U`aZdf� aoÖV4� {KiR[Pd 9WiQ aT ad}\ Sk[T\ S^ W`abZg ]Ta\`bT[]}RW ag]á�

]PzTW^ ]i`^SP ]TS^abP[' DTQg[ ]XZSg bPZ Q[iW^d}% PQg ^ ]ÇÄT\ bPZ^dj\ a]X[' @TW^�

_ád^S]k Z]k|Zg Qg[g bXzT "]P `^hZPh aWá`g# hP bhd' S`cWj `T_cQ[XZg "_^ShX\ *2,1 P| hX\P�

*2,2# dgÖPhT]g h Z]XW^dT] P Si]g S^ aQÇ`c abP`jW^ _P_k`c' F^hSÇYX aT b^ ^_PZ^dP[^�

YTzbÇ YTS]^c ]TQ^ a]PS SdPZ`ib' ?  b^ YT  ÄTab _`^ Ä[^dÇZP _T`P' 7[T YT  b^ dzTRW]^ YX]j% ]T|�

sdÇÄ]i _P\ÇÜ ' MT\`c "S[^cW^ c| ]P b^ ÄTZPbX PaX ]TQcSc# P QcSc hP_^\T]cb% YPZ^�

dzXRW]X \^YX "P bk\ hi`^dTÉ Id^YX# _ÖTSZ^dj' I^ YT  _ÖX`^hT]} QÇW ÄPac% |Xd^bP% a\`bX%�
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