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Pcdn�h\ipn m̂dko�c\n�]``i� m̀ kmj_p^`_�amjh�oc �̀hd̂ mjadgh�h\nò m,� QIE� adghn�
oc`�o`so�_dm` ôgt�amjh�oc`�jmdbdi\g�jm�^jkt�np]hdoò _,� Pcpn*� njh �̀oc`ndn�\i_�
_dnn`mo\odji�^jkd̀ n�\m`�di�otk`rmdò m�a\^ *̀�rcdg �̀joc m̀n�h\t�]`�amjh�\it�otk`�ja�
^jhkpò m�kmdiò m,

Pc`� lp\gdot� ja� ocdn� m`kmj_p^odji� dn� _`k`i_`io� pkji� oc`� lp\gdot� ja� oc`�
^jkt�np]hdoo`_,� >mjf`i�jm�di_dnodi ô�kmdio*�^jgjm̀ _�jm�kjjm�lp\gdot�dggpnom\odjin�
\i_� kcjojbm\kcn*� kmdio� ]g̀ `_ocmjpbc*� np]no\i_\m_� h\mbdin*� \i_� dhkmjk`m�
\gdbih`io�̂ \i�\_q`mn g̀t�\aà ô�m̀ kmj_p ôdji,

Ei�oc`�pigdf g̀t�`q`io�oc\o�oc �̀\pocjm�_d_�ijo�n`i_�QIE�\�^jhkg ò �̀h\ipn m̂dko�
\i_� oc`m`� \m`� hdnndib� k\b`n*� oc`n �̀ rdgg� ]`� ijò _,� =gnj*� da� pi\pocjmdu`_�
^jktmdbco�h\o m̀d\g�c\_�oj�]`�m̀ hjq`_*�\�ijò �rdgg�di_d^\ò �oc`�_ g̀ òdji,

Kq`mndu`� h\o m̀d\gn� &`,b,*� h\kn*� _m\rdibn*� ^c\mon'� \m`� m`kmj_p^`_� ]t�
n` ôdjidib�oc`�jmdbdi\g*�]`bdiidib�\o�oc �̀pkk m̀�g ào+c\i_�^jh`m�\i_�^jiodipdib�
amjh�g`ao�oj�mdbco�di�`lp\g�ǹ ôdjin�rdoc�nh\gg�jq m̀g\kn,

Lcjojbm\kcn� di ĝp_`_� di� oc �̀ jmdbdi\g� h\ipn m̂dko� c\q �̀ ]``i� m`kmj_p^`_�
s`mjbm\kcd^\ggt� di� ocdn� ^jkt,� Ddbc`m� lp\gdot� 4â� s� 7â� ]g\^f� \i_� rcdò �
kcjojbm\kcd �̂kmdion�\m`�\q\dg\]g �̀ajm�\it�kcjojbm\kcn�jm�dggpnom\odjin�\kk`\mdib�
di�ocdn�^jkt�ajm�\i�\__dodji\g�^c\mb ,̀� ?jio\ ô�QIE�_dm` ôgt�oj�jm_ m̀,

> g̀g�$�Djr g̀g�Eiajmh\odji�\i_�H`\hdib�
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2LI5S � Ii`l[�l[Sl[h][

Pc`�\pocjm�c\n�bm\io`_�\�iji+
`s^gpndq`�gd^`i^`�\ggjrdib�oc`�
J\odji\g�Hd]m\mt�j a�?\i\_\�oj�
m`kmj_p^`*� gj\i*�_dnomd]po`�jm�n`gg�
^jkd̀ n�j a�ocdn�oc`ndn�di�hd^mjajmh*�
k\k`m�jm�`g`^omjid^�ajmh\on,

Pc`�\pocjm�m`o\din�jri`mncdk�j a�oc`�
^jktmdbco�di�ocdn�oc`ndn,�J`doc`m�oc`�
oc`ndn�ijm�np]no\iod\g�`som\^on�amjh�do�
h\t�]`�kmdio`_�jm�joc`mrdn`�
m`kmj_p^`_�rdocjpo�oc`�\pocjmãn�
k`mhdnndji,

H ã\po`pm�\�\^^jm_x�pi`�gd^`i^`�iji�
`s^gpndq`�k`mh`oo\io�w�g\�
>d]gdjocylp`�i\odji\g`�_p�?\i\_\�_ �̀
m`kmj_pdm`*�kmzo`m*�_dnomd]p`m�jp�
q`i_m`�_`n�^jkd̀ n�_`�^`oo`�ocyn`�njpn�
g\�ajmh`�_`�h d^mja{^c`-a{ci*�_`�
m`kmj_p^odji�npm�k\kd`m�jp�npm�ajmh\o�
xg`^omjidlp`,

H ã\po`pm�^jin`mq`�g\�kmjkmdxox�_p�
_mjdo�_ã\po`pm�lpd�kmjoyb`�^`oo`�ocyn`,�
J d�g\�ocyn`�id�_`n�`som\don�np]no\iod̀ gn�
_`�^`gg`+^d�i`�_jdq`io�zom`�dhkmdhxn�
jp�\pom`h`io�m`kmj_pdon�n\in�nji�
\pojmdn\odji,

.+4/0+26574+0
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Pb_�[onbil�b[m�[al__^�nb[n�nb_�Hc\l[ls*� Qhcp_lmcns�i`�Llch]_� A^q[l^� Emf[h^*�g[s�
g[e_�nbcm�nb_mcm�`l__fs�[p[cf[\f_�`il�chmj_]ncih,� Iil_ip_l*� nb_�[onbil�b[m�[al__^�
nb[n�j_lgcmmcih�`il�_rn_hmcp_�]ijscha�i`�nbcm�nb_mcm�`il�m]bif[lfs�joljim_m�g[s�\_�
al[hn_^� \s�nb_�jli`_mmil�il�jli`_mmilm�qbi�moj_lpcm_^�nb_�nb_mcm�qile�l_]il^_^�
b_l_ch*�il*� ch�nb_cl�[\m_h]_*�\s�nb_�?b[clg[h�i`�nb_�@_j[lng_hn�il�nb_�@_[h�i`�nb_�
B[]ofns�ch�qbc]b�nb_�nb_mcm�qile�q[m�^ih_,� En�cm�oh^_lmnii^�nb[n�̂ o_�l_]iahcncih�qcff�
\_�acp_h�ni�nb_�[onbil�i`�nbcm�nb_mcm�[h^�ni�nb_�Qhcp_lmcns�i`�Llch]_�A^q[l^� Emf[h^�
ch�[hs�om_�i`�nb_�g[n_lc[f�ch�nbcm�nb_mcm,� ?ijscha�il�jo\fc][ncih�il�[hs�inb_l�om_�i`�
nb_� nb_mcm� `il�`ch[h]c[f� a[ch�qcnbion�[jjlip[f�\s� nb_�Qhcp_lmcns� i`� Llch]_� A^q[l^�
Emf[h^�[h^�nb_�[onbil%m�qlcnn_h�j_lgcmmcih�cm�jlibc\cn_^,

N_ko_mnm�`il�j_lgcmmcih�ni�]ijs�il�ni�g[e_�[hs�inb_l�om_�i`�g[n_lc[f� ch�nbcm�nb_mcm�
ch�qbif_�il�ch�j[ln�mbiof^�\_�[^^l_mm_^�ni8

?b[clg[h�i`�nb_�@_j[lng_hn�i`�D_[fnb�I[h[a_g_hn�

B[]ofns�i`�R_n_lch[ls�I_^c]ch_�

Qhcp_lmcns�i`�Llch]_�A^q[l^� Emf[h^�

?b[lfinn_niqh*� LAE�

?[h[^[� ?/=2L1
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O_[�fc]_*�[h�_rn_lh[f�j[l[mcn_�i`�`cmb�ch�m_[�q[n_l*�[l_�qc^_fs�]ihmc^_l_^�ni�\_�nb_�
gimn�cgjiln[hn�j[l[mcnc]�̂ cm_[m_�[``_]ncha�=nf[hnc]�m[fgih�ch�m_[�][a_�mcn_m,� Eh�J_q�
>lohqc]eäm� >[s� i`� Boh^s� cn� b[m� \__h� _mncg[n_^� nb[n� nb_� fc]_� ][om_^� [\ion� "0.�
gcffcih� ch�^[g[a_�ch�/773�^o_�ni�m[fgih�giln[fcnc_m�[h^�l_^o]ncih�ch�nb_�ko[fcns�i`�
b[lp_mn_^�`cmb,
=� ^io\f_+\fch^*� l[h^igct_^� ]fchc][f� nlc[f� q[m� j_l`ilg_^� ni� chp_mnca[n_� nb_�
_``_]ncp_h_mm�i`�n_`fo\_htolih�ni�]ihnlif�m_[�fc]_�P0?H?GHBKB?CILJ�J;DEGFCJ"�ih�][a_�
l_[l_^�=nf[hnc]�m[fgih� P3;DEG�J;D;C"&�Pb_�n_`fo\_htolih�q[m�[^gchcmn_l_^� ch�nb_�
`__^� [n�[� ^im[a_�i`� /.�ga-ea� \cig[mm-^[s� `il�m_p_h�^[sm,� =� nin[f� i`� `ilns� m_[�
][a_m�`lig�nbl__�]igg_l]c[f�][a_�mcn_m�ch�=nf[hnc]�?[h[^[�q_l_�om_^�ch�nbcm�Cii^�
?fchc][f�Ll[]nc]_� &CKL'�nlc[f,� ?[a_m�q_l_�g[n]b_^�\s�mcn_*� ][a_�mct_*�[h^�g_[h�
jl_+nl_[ng_hn� fc]_� ]iohnm,� Kh_� ][a_� `lig� _[]b� g[n]b_^� j[cl� q[m� l[h^igfs�
[ffi][n_^�chni�nb_�g_^c][n_^�alioj*�[h^�ih_�][a_�ni�nb_�]ihnlif�alioj,� @olcha�nb_�
`__^cha�[h^�jimn+nl_[ng_hn�m[gjfcha*�mcn_�chp_mnca[nilm�[h^�mcn_�qile_lm�q_l_�\fch^�
ni�nb_�nl_[ng_hn�[ffi][ncih�i`�_[]b�][a_,� Limn+nl_[ng_hn�fc]_�]iohnm�q_l_�j_l`ilg_^�
[n�ih_�[h^� nqi�q__em�[`n_l�nb_�_h^�i`�nl_[ng_hn,� ?b[fcgom�mn[a_m� ch�g_^c][n_^�
][a_m�q_l_�mcahc`c][hnfs� fiq_l�nb[h� ch�]ihnlif�][a_m�[n�ih_�q__e&57#� l_^o]ncih*�
j:.,../�'*�[h^�[n�nqi�q__em�&31#�l_^o]ncih*�j:.,../�',� Ii\cf_�&jl_+[^ofn�[h^�[^ofn'�
mn[a_m� q_l_� [fmi� mcahc`c][hnfs� l_^o]_^� ch� g_^c][n_^� ][a_m� [n� ih_� q__e&47#�
l_^o]ncih*� j:.,./'*�[h^�[n�nqi�q__em�&2.#�l_^o]ncih*�j:.,./',� Pb_m_�l_^o]ncihm�
g[s�oh^_l_mncg[n_�nb_�̀ off�jin_hnc[f�i`�n_`fo\_htolih*�^o_�ni�nb_�fiq�j[l[mcn_�f_p_fm�
_rj_lc_h]_^�^olcha�nb_�mogg_l�i`�/774*�[h^�^o_�ni�l_]locng_hn�̀ lig�nb_�ohnl_[n_^�
][a_m,� =� bcmnilc][f� ]ihnlif� ]fchc][f� nlc[f� q[m� [fmi� j_l`ilg_^� [n� ih_� mcn_� omcha�
n_`fo\_htolih�[^gchcmn_l_^� ch� nb_�`__^�[n�[�^im[a_�i`�/.�ga-ea�\cig[mm-^[s�`il�
m_p_h�^[sm,� Pbcm�mno^s�chpifp_^�nb_�nl_[ng_hn�i`�[ff�hch_�][a_m�ih�mcn_,� Ocr�i`�nb_�
][a_m�q_l_�jl_+g[le_n�mct_�m[fgih�[h^�nbl__�][a_m�]ihn[ch_^�mgifn,� =n�ih_�q__e�
[`n_l� nb_� _h^� i`� nl_[ng_hn�]b[fcgom� mn[a_m�q_l_� l_^o]_^� \s�70#� &j:.,.3'� [h^�
gi\cf_� mn[a_m� q_l_� l_^o]_^� \s� 52#� &j:.,.3'� `lig� jl_+nl_[ng_hn� f_p_fm,� Pqi�
q__em�[`n_l�nb_�_h^�i`�nl_[ng_hn�]b[fcgom�mn[a_m�q_l_�l_^o]_^�\s�2/#�&j:.,.3'�
[h^�gi\cf_m�q_l_�l_^o]_^�\s�4/�#�̀ lig�jl_+nl_[ng_hn�f_p_fm,� Pbl__�q__em�[`n_l�nb_�
_h^� i`� nl_[ng_hn� ]b[fcgom� mn[a_m� q_l_� mncff� l_^o]_^� 14#� &j:.,.3'� `lig� jl_+
nl_[ng_hn�f_p_fm*�\on�gi\cf_�mn[a_m�b[^� ch]l_[m_^�\s�nbcm�ncg_,
@olcha� [h^�[`n_l�nb_m_�mno^c_m� nb_�ijjilnohcns�q[m�n[e_h� ni�[mm_mm� mig_�i`�nb_�
ion]ig_�g_[mol_g_hnm�[h^�m[gjfcha�g_nbi^m�om_^,�=�]igj[lcmih�\_nq__h�̀ __^+�
[h^+^cj� m[gjfcha� [h^�]liq^+[h^+^cj�m[gjfcha� mbiq_^� hi� msmn_g[nc]� ^c``_l_h]_�
\_nq__h�nb_�nqi�g_nbi^m�`il�fc]_�]iohnm�il�q_cabnm,� =h�[h_mnb_nc]�\[nb�q[m�mbiqh�
ni� mcahc`c][hnfs� l_^o]_� nb_� hog\_l� i`� gi\cf_� fc]_� \s� [\ion� /1#� &j[cl_^� n+n_mn*�
j:.,./'� ih� m[gjf_^� `cmb,� Pb_l_� q[m� [� bcab� f_p_f� i`� [al__g_hn� \_nq__h� nqi�
^c``_l_hn� fc]_�]iohn_lm*�[fnbioab�[�mg[ff� \on�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�q[m�
i\m_lp_^�ch�f[lp[f�fc]_�]iohnm,� Hc]_�]iohnm�ih�`cmb�qbc]b�q_l_�f_nb[ffs�m[gjf_^�q_l_�
`ioh^�ni�\_�]ihmcmn_hnfs�fiq_l�nb[h�nb_�[hn_+giln_g�]iohnm,



=?GJKSHA@CAIAJPO

Pbcm�qile�q[m�`oh^_^�ch�j[ln�\s�nb_�J_q�>lohmqc]e�O[fgih�Cliq_lm�=mmi]c[ncih*�
nb_�?fchc][f�N_m_[l]b�?_hnl_� &QLAE'*�Iiil_+?f[le�&=�@cpcmcih�i`�Jonl_]i�?[h[^[�
Eh],'*�[h^�nb_�@_j[lng_hn�i`�D_[fnb�I[h[a_g_hn�&QLAE',

E�qiof^�fce_�ni�nb[he�gs�moj_lpcmilm*�@lm,� E[h�@ibii�[h^�H[lls�D[gg_ff�`il�i``_lcha�
g_�nb_�ijjilnohcns�ni�qile�ch�nbcm�jlid_]n,� E�[g�nb[he`of�`il�nb_cl�mojjiln*�aoc^[h]_*�
`lc_h^mbcj*�[h^�j[nc_h]_�q_ff�\_sih^�nb_cl�[][^_gc]�^onc_m,

Oj_]c[f� nb[hem� ni� nb_� inb_l� g_g\_lm� i`� gs� moj_lpcmils� ]iggcnn__*� @lm,� Hct�
Oj[haf_l� [h^� C_lls� Fibhmih9� nb_cl� ]iij_l[ncih*� [^pc]_*� [h^� moaa_mncihm� q_l_�
bcabfs� l_]iahct_^� [h^� [jjl_]c[n_^,� E� [fmi�qcmb� ni� nb[he�@l,� Pcg� Kacfpc_� `il�bcm�
mojjiln�nblioab� nb_�`clmn�nqi�[h^�[�b[f`�s_[lm�i`�gs�jlial[g,

Is�mch]_l_�nb[hem�ni�@ih�N[chhc_*�Afm�?[qnbilh*�Ni\_ln�I[]Icff[h*�Gcg�Sbcng[h*�
[h^�Pb_l_m[�Nia_lm�`il�nb_cl�chp[fo[\f_�mojjiln�[h^�b_fj�qcnb�j[lnm�i`�nb_�jlid_]n,�
Pb_� [fq[sm� _r]_ff_hn� b_fj*� [p[cf[\cfcns*� [h^� bogiol� i`� nb_� m_]l_n[lc_m� i`� nb_�
@_j[lng_hn*�@_\\c_�C[ff[hn*�D_[nb_l�?if_*�[h^�?[nb_lch_�?if_m*�q[m�p_ls�go]b�
[jjl_]c[n_^,

E�nb[he�?lsmn[f�Pl_pilm*�Doo\�>lioq_lm*�C_h[li�O[h]b_t*�[h^�_mj_]c[ffs�@l,�F_[h�
H[p[ffy_*� `il�nb_cl�`lc_h^mbcj�[h^�mojjiln*� cn�qcff�h_p_l�\_�`ilainn_h,

E� q[hn� ni� nb[he� gs� j[l_hnm� [h^� gs� qc`_äm� j[l_hnm� `il� nb_cl� mojjiln� [h^�
_h]iol[a_g_hn,� E�_mj_]c[ffs�nb[he�gs�qc`_�?blcm�[h^�iol�̂ [oabn_l�I[^^c_�`il�nb_cl�
_h]iol[a_g_hn*� gincp[ncih*� [h^� j[nc_h]_,� E� qcff� h_p_l� \_� [\f_� ni� _rjl_mm� gs�
[jjl_]c[ncih�_hioab,� Pb[he�sio�mi�go]b�`il�[ff�sio%p_�^ih_,
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En�mbiof^�\_�mg[ff�_hioab�ni�e__j�[ff�i`�nb_�`cmb�ch*�\on�f[la_�_hioab�ni�[ffiq�[�

g[rcgog�i`�q[n_l�_r]b[ha_�&/',� Pb_�h_n�cm�mojjiln_^�\s�[�lcac^*�il�m_gc+lcac^�

`fi[ncha�`l[g_�mnlo]nol_,� Pb_l_�cm�[fmi�omo[ffs�[�mnliha_l*� f[la_l+g_mb�h_n



mollioh^cha�nb_�`clmn�h_n�[h^�m_j[l[n_^�`lig�cn�\s�.,3�ni�0�g�ni�^_n_l�jl_^[nilm�

&g[chfs�m_[fm� ch�_[mn_lh�?[h[^['�&/',

Pb_l_�[l_�g[hs�mct_m�[h^�mnsf_m�i`�m_[�][a_�`l[g_m�&m__�Bcaol_� /',� Pb_�

gimn�jijof[l�][a_m�]ihmcmn�i`�mko[l_�mn__f�il�bcab�^_hmcns�jifs_nbsf_h_�&DKLA'�

`l[g_�jf[n`ilgm�qbc]b�omo[ffs�]ihmcmn�i`�m_p_l[f�][a_m� ch�[�f[la_�l[`n,� Pb_m_�

h_nm�[l_�omo[ffs�/0�\s�/0g�il�/3�\s�/3g�[h^�[\ion�4�g�^__j,� =hinb_l�

]iggih�mnsf_�cm�nb_�lioh^� jif[l�]cl]f_à�qbc]b� cm�]ihmnlo]n_^�i`�DKLA�no\_m,�

Pb_s�[l_�a_h_l[ffs�5.�g� ch�]cl]og`_l_h]_*�00�g_nl_m�ch�^c[g_n_l�[h^�4+6�g_nl_m�

^__j*�[fnbioab�inb_l�mct_m�&�3.*�4.*�[h^�/..�g'�[l_�i]][mcih[ffs�om_^,� @_jnb�i`�

h_n�cm�^_n_lgch_^�\s�g[hs�`[]nilm*� ch]fo^cha�\innig�nijial[jbs*� hog\_l�i`�`cmb*�

_n],*� [h^�inb_l�[l_[m�g[s�om_�^__j_l�h_nm,� Pb_�mn__f�][a_m�b[p_�nb_�[^p[hn[a_�

i`�[�q[feq[s�[lioh^�_[]b�][a_,� Pb_�jif[l�]cl]f_m�b[p_�nb_�[^p[hn[a_�i`�f[la_l�

q[n_l�pifog_�qcnb�][j[]cns�`il�al_[n_l�hog\_lm�i`�`cmb�[h^�[�]ill_mjih^cha�

[^p[hn[a_�i`�á_]ihigs�i`�m][f_à,� Diq_p_l�nb_s�[l_�gil_�^c``c]ofn�ni�g[hcjof[n_�

il�ni�[]]_mm�`cmb�`il�m[gjfcha,

Pb_�gimn�]iggih�g[chn_h[h]_�j_l`ilg_^�ih�nb_�][a_m�cm�j_lci^c]�

]f_[hcha�ni�l_gip_�`iofcha�ila[hcmgm�`lig�h_nm*� nb_�jl_m_h]_�i`�qbc]b� l_mnlc]nm�

q[n_l�`fiq�nblioab�nb_�][a_,� Pbcm�]f_[hcha�][h�\_�^ih_� ch�jf[]_�qcnb�[�jl_mmol_�

q[mb_l�&_cnb_l�oh^_lq[n_l�il�\s�joffcha�j[ln�i`�nb_�h_n�ion�i`�nb_�q[n_l'�mch]_�nb_�

g[dilcns�i`�`iofcha�i]]olm�ch�nb_�nij�nqi�g_n_lm,� =fn_lh[ncp_fs�nb_�h_n�][h�\_�

_r]b[ha_^�`il�[�]f_[h�ih_*�[h^�nb_�`iof_^�h_n�cm�]f_[h_^�_fm_qb_l_�qbc]b�

jl_p_hnm�`iof_^�q[n_l�_rjimol_�ni�nb_�`cmb,
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Lif[l�]cl]f_

Bcaol_�/,� O]b_g[nc]�^l[qcham�i`�nqi�jijof[l�mnsf_m�i`�m_[�][a_m,� =\ip_�cm�[�
l_jl_m_hn[ncih�i`�[�l[`n�i`�mko[l_�][a_m,� >_fiq�cm�[�jif[l�]cl]f_,� Eh�\inb�mnsf_m�
nb_�h_n�_rn_h^m�oj�ni�nb_�b[h^�l[cf,� Ll_^[nil�h_nm�[l_�hin�mbiqh,� Pc^[f�]oll_hnm�
][h�]l_[n_�^cmnilncihm�ch�nb_�b[hacha�mnlo]nol_�i`�nb_�h_nm,



I\i\b`h`io�km\^od^`n

Pb_�`__^�om_^�`il�m[fgih�ch�m_[�][a_m�Em�omo[ffs�[�]igg_l]c[ffs�jl_j[l_^�

^ls�j_ff_n,� Diq_p_l*�ch�=nf[hnc]�?[h[^[�g[hs�`[lg_lm�[fmi�om_�gicmn�`__^*�qbc]b�

[jj_[lm�gil_�j[f[n[\f_*�j[lnc]of[lfs�`il�l_]_hnfs�nl[hm`_ll_^�`cmb�&/',� B__^cha�cm�

j_l`ilg_^�\s�b[h^�il�qcnb�g_]b[hc][f�`__^_lm,� Pb_�ai[f�qcnb�_cnb_l�g_nbi^� cm�ni�

^cmj_lm_�nb_�`__^�ip_l�[m�go]b�i`�nb_�mol`[]_�i`�nb_�][a_�[m�jimmc\f_�mi�nb[n�[m�

g[hs�`cmb�[m�jimmc\f_�qcff�b[p_�[]]_mm�ni�cn,� B__^cham�[l_�omo[ffs�^ih_�nqc]_�[�

^[s*�il�mig_ncg_m�nbl__�ncg_m�j_l�^[s�`il�sioha_l�`cmb,� Iimn�mcn_m�`__^�`cmb�ni�

m[nc[ncih�[n�_[]b�`__^cha,� Diq_p_l*�mig_�`[lgm�om_�g_]b[hc][f�`__^_lm�qbc]b�

`__^�[�jl_^_n_lgch_^�[giohn�[n�_[]b�`__^cha*�[h�[giohn�][f]of[n_^�\s�

gofncjfscha�nb_�\cig[mm�\s�nb_� l_]igg_h^_^�`__^cha�l[n_�[n�nb_�]oll_hn�q[n_l�

n_gj_l[nol_,

S_cabn�m[gjf_m�[l_�]iggihfs�j_l`ilg_^�[m�[�q[s�ni�gihcnil�aliqnb�[h^�

ni�jf[h�b[lp_mnm,� Pb_s�[l_�[fmi�_mm_hnc[f�`il�^_n_lgchcha�][a_�\cig[mm�

h_]_mm[ls�`il�g_^c][ncih�^im[a_�][f]of[ncihm,� Acnb_l�nb_�]liq^+[h^+^cj�il�nb_�

`__^+[h^+^cj�g_nbi^�cm�omo[ffs�_gjfis_^�`il�nb_m_�m[gjf_m,� Pb_�hog\_l�i`�`cmb�

m[gjf_^�`il�q_cabcha�cm�^_n_lgch_^�\s�nb_�`[lg_läm�h__^�`il�jl_]cmcih�[h^�

fiacmnc][f�]ihmnl[chnm,� Pq_hns�ni�3.�`cmb�[l_�]iggih�m[gjf_�mct_m,

@_n_lgch[ncih�i`�nb_�hog\_l�i`�`cmb� ch�[�m_[�][a_�i`n_h�jim_m�[�mcahc`c][hn�

]b[ff_ha_,� Iimn�`[lgm�ehiq�biq�g[hs�`cmb�q_l_�jon�chni�_[]b�][a_�\_][om_�nb_�

mgifn� q_l_�ch^cpc^o[ffs�]iohn_^�&\s�j_lmihh_f�il�_f_]nlihc][ffs'�[n�nb_�b[n]b_ls�[n�

nb_�ncg_�i`�nl[hm`_l,� B[lg�l_]il^m�i`�nb_�hog\_l�i`�giln[fcnc_m�]iff_]n_^�^olcha�

giln�^cp_m�[l_�nb_h�om_^�ni�][f]of[n_�nb_�nin[f�jijof[ncih�mct_,� Pb_�`[lg�][h
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p_lc`s�nb_�hog\_l�i`�`cmb� ch�[�][a_�ihfs�^olcha�al[^cha�[h^�[n�b[lp_mn,� Eh[]]ol[n_�

l_]il^m�[l_�hin�^_n_]n_^�ohncf�b[lp_mn�ch�g[hs�chmn[h]_m,

Cl[^cha�&il�mct_�milncha'� cm�^ih_�ni�[�fcgcn_^�^_al__�\s�g[hs�m_[q[n_l�

aliq+ion�`[lgm,� Pb_�joljim_�i`�al[^cha�cm�ni�l_^o]_�nb_�^_hmcns�i`�`cmb� ch�[�][a_*�

ni�g[e_�`cmb�mct_�gil_�ohc`ilg*�il�ni�m_f_]ncp_fs�b[lp_mn�nb_�f[la_mn�`cmb� ch�[�][a_,�

Og_fn�qcff�]iggihfs�\_�mni]e_^� ch�[�][a_�[n�[jjlircg[n_fs�nqc]_�nb_�^_mcl_^�

hog\_l�i`�g[le_n�mct_^�`cmb,� Pb_�jijof[ncih�i`�`cmb� ch�][a_m�mni]e_^� ch�nbcm�

g[hh_l�qcff�\_�ámjfcnà�[jjlircg[n_fs�b[f`�q[s�nblioab�nb_�aliqcha�]s]f_*�[m�_rnl[�

][a_m�\_]ig_�[p[cf[\f_,� Oig_�`[lgm�g[s�^cpc^_�\s�mct_�i`�`cmb�&nb_� f[la_l�3.#�

i`�nb_�`cmb� chni�ih_�][a_�[h^�nb_�mg[ff_l�3.#�chni�[hinb_l�][a_'*�inb_l�`[lgm�

^cpc^_�ihfs�\s�hog\_l�i`�`cmb� &3.#�chni�_[]b�i`�nqi�][a_m',� Cl[^cha�j_l`ilg_^�[n�

b[lp_mn�][h�\_�[]]igjfcmb_^�\s�m_f_]ncp_fs�^cjjcha�ion�nb_�f[la_mn�`cmb*� \s�omcha�

nb_�]liq^+[h^+^cj�g_nbi^*�[h^�f_[pcha�nb_�mg[ff_l�ih_m,� =fn_lh[ncp_fs*� c`�`cmb�[l_�

\lioabn�oj�ni�[�b[lp_mn�p_mm_f�il�jf[n`ilg*� ojih�pcmo[f� chmj_]ncih�nb_�mg[ff_l�`cmb�

][h�\_�^cl_]n_^�ni�[hinb_l�][a_*�[h^�nb_�f[la_l�ih_m�^cl_]n_^�ni�nb_�b[lp_mn�fch_,

D`\goc�hjidojmdib�km\^od^`n

Pb_�]iff_]ncih�[h^�l_gip[f�i`�giln[fcnc_m�cm�omo[ffs�j_l`ilg_^�ih]_�j_l�

q__e�^olcha�ncg_m�i`�fiq�giln[fcns�l[n_m*�\on�][h� ch]l_[m_�ni�^[cfs�^olcha�j_lci^m�

i`�momj_]n_^�jli\f_gm,� En� cm�[]]igjfcmb_^�\s�[�^cp_l�&omcha�O?Q>='�qbi�

l_nlc_p_m�nb_�^_[^�[h^�gilc\oh^�`cmb�`lig�nb_�\innig�i`�_[]b�][a_,� Iilc\oh^�

`cmb�qbc]b�[l_�m__h�mqcggcha�h_[l�nb_�mol`[]_�[h^�mo``c]c_hnfs�mfiq�ni�\_�][oabn�

[l_�omo[ffs�l_gip_^�qcnb�[�^cj�h_n,� Af_p[n_^�giln[fcns�l[n_m�^_n_]n_^�ih�nb_�ágiln
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^cp_ �[l_�om_^�[m�[�jlcg[ls�ch^c][nil�i`�b_[fnb�jli\f_gm� ch�[�][a_�&3',

@cm_[m_�chp_mnca[ncihm�[l_�omo[ffs�chcnc[n_^�\_][om_�i`�[h�ch]l_[m_�ch�

giln[fcnc_m*�il�\_][om_�i`�[�^_]l_[m_�ch�`__^�]ihmogjncih�&3',� Eh�nb_m_�][m_m*�

gilc\oh^�[h^�`l_mbfs�^_[^�`cmb�[l_�]iff_]n_^*�_r[gch_^*�[h^�m[gjf_^�`il�`olnb_l�

^c[ahimnc]�n_mncha,� Iilc\oh^�`cmb�][oabn�[n�nb_�mol`[]_�[l_�i`n_h�m_f_]n_^�

\_][om_�nb_s�[l_�nb_�`cmb�qbc]b�[l_�gimn�fce_fs�ni�^_gihmnl[n_�nb_�jl_m_h]_�i`�[�

^cm_[m_�il�j[nbia_h*�[h^�\_][om_�nb_s�[l_�_[ms�ni�][n]b,� Diq_p_l*� mol`[]_+�

][n]b[\f_�`cmb�^i�hin�h_]_mm[lcfs�l_p_[f�nb_�nlo_�^cm_[m_�j[nn_lh�ch�[�][a_�&4',

Pb_�gihcnilcha�i`�]b[ha_m�ch�nb_�jl_p[f_h]_�i`�[�j[nbia_h� ch�[jj[l_hnfs�b_[fnbs�

jijof[ncihm� cm� f_mm�`l_ko_hnfs�_gjfis_^�^o_�ni�nb_�bcab�]imn�[h^�j_l]_cp_^�f[]e�i`�

h__^,� Pb_�ihfs�_r]_jncih�g[s�\_� ch�l_m_[l]b�mcno[ncihm�il�jimmc\fs�fc]_�

gihcnilcha,

O[gjfcha�`il�nb_�joljim_�i`�gihcnilcha�m_[�fc]_�jijof[ncihm�cm�lionch_fs�

j_l`ilg_^�\s�^cj+h_nncha�`cmb�ion�i`�nb_�][a_*�[h[_mnb_ncmcha�nb_g*�[h^�]iohncha�

nb_�fc]_,� Pb_�`cmb�[l_�a_h_l[ffs�][jnol_^�\s�folcha�nb_g�qcnbch� l_[]b�qcnb�`__^*�

nb_h�^cjjcha�nb_g�ion,� Pbcm�jl[]nc]_�cm�][ff_^�`__^+[h^+^cj�m[gjfcha�[h^� cm�^ih_�

\_][om_� cn�cm�nb_�gimn�]ihp_hc_hn�q[s�ni�]iff_]n�mg[ff� hog\_lm�i`�`cmb,� Bcp_�ni�

n_h�`cmb�[l_�m[gjf_^�j_l�][a_�qb_h�nbcm�g_nbi^�cm�om_^� lionch_fs,� =fn_lh[ncp_fs*�

nb_�`cmb�][h�\_�]liq^_^�ni�ih_�mc^_�i`�nb_�][a_�\s�_cnb_l�joffcha�oj�nb_�h_n*�il�\s�

omcha�[�m_ch_�h_n�ni�][jnol_�[�f[la_�jlijilncih�i`�nb_�`cmb� ch�[�][a_,� Pb_�`cmb�[l_�

nb_h�^cjj_^�ion�i`�nb_�]liq^_^�[l_[,� Pbcm� cm�l_`_ll_^� ni�[m�]liq^+[h^+^cj�

m[gjfcha�&5',� =m�nbcm�m[gjfcha�jli]_^ol_�cm�gil_�[g_h[\f_�ni�f[la_l�m[gjf_�

mct_m*�nq_hns�`cmb�[l_�]iggihfs�m[gjf_^�`il�fc]_�]iohnm,
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Bil�jli^o]ncih�`cmb*� ^cm_[m_�nl_[ng_hnm�[l_�pclno[ffs�[fq[sm�j_l`ilg_^�[n�

nb_�][a_�f_p_f,� Pb_�nb_l[j_on[hn�][h�\_�[^gchcmn_l_^�il[ffs*�mo]b�[m�[hnc\cinc]m�

il�Eh+`__^�m_[�fc]_�nl_[ng_hnm*�\s�gcrcha�nb_�^loa�i`�]bic]_�chni�nb_�`__^�[n�nb_�

gcff,� Pb_�inb_l�nl_[ng_hn�ijncih�]iggihfs�om_^�cm�[�g_^c][n_^�\[nb*�qbc]b� cm�

om_^�`il�mig_�m_[�fc]_�nl_[ng_hnm,� Ehd_]n[\f_�p[]]ch_m�&il�g_^c][ncihm'�[l_�

[^gchcmn_l_^�jlcil�ni�mgifnm�\_cha�nl[hm`_ll_^�ni�m_[q[n_l�[h^�[l_�l[l_fs�om_^�

ih]_�nb_�`cmb�[l_�ch�m[fn�q[n_l,

/,0� O`\�Hd^`

áO_[�fc]_à� cm�[�a_h_lc]�n_lg�`il�_rn_lh[f�]ij_ji^c^�]lomn[]_[h�j[l[mcn_m�i`�

`cmb� ch�m_[�q[n_l�[h^�[l_�qc^_fs�]ihmc^_l_^�[m�nb_�gimn�cgjiln[hn�j[l[mcnc]�

^cm_[m_�[``_]ncha�=nf[hnc]�m[fgih� ch�m_[�][a_�mcn_m�&6*�7',�Pb_s�\_fiha�ni�nb_�

Lbsfog�?lomn[]_[*� nb_�]f[mm�?ij_ji^[�&/.'*� il^_l�?[fcaic^[�&//'*� mo\il^_l�

Ocjbihimnig[nic^[*�[h^�nb_�`[gcfs�?[fcac^[_�&/0',

Pb_l_�[l_�nqi�mj_]c_m�i`�fc]_�qbc]b�[l_�]iggihfs�`ioh^�ih�m[fgih�ch�nb_�

>[s�i`�Boh^s*� 0?H?GHBKB?CILJ�J;DEGFCJ�&nbcm�mj_]c_m�cm�i`n_h�][ff_^�nb_�m[fgih�

fiom_'�[h^�,;DCALJ�?DGFA;KLJ�&/1',� ,;DCALJ�?DGFA;KLJ�=;I9�\_�`ioh^�ih�ip_l�6.�

^c``_l_hn�mj_]c_m�i`�`cmb� &6',� =fnbioab�?,�?DGFA;KLJ�cm�kocn_�jl_p[f_hn*� ch`_]ncih�

chn_hmcnc_m�b[p_� l_g[ch_^�l_f[ncp_fs�fiq�ch�nb_�>[s�i`�Boh^s�&/1'�[h^�b[p_�l[l_fs�

][om_^�mo``c]c_hn�cgj[]n�ni�q[ll[hn�]ihnlif�g_[mol_m,� Diq_p_l*�,&�?DGFA;KLJ�

ch`_mn[ncihm�b[p_�][om_^�mcahc`c][hn�cgj[]nm�ih�m[fgih� ch�O]inf[h^�[h^�Oq_^_h�

&/2',� Eh�]ihnl[mn*� H,�J;DEGFCJ�cm�`ioh^�g[chfs�ih�m[fgihc^m�&6'�[h^�b[m�][om_^

/ .



]ihmc^_l[\f_�^[g[a_�[n�m[fgih�`[lgm�ch�nb_�>[s�i`�Boh^s*�[m�ch�inb_l�[l_[m�i`

nb_�qilf^,

Jilq_ac[h�m[fgih�`[lgm*� ch�nb_�/74.m*�q_l_�nb_�`clmn�ni�_rj_lc_h]_�

^cm_[m_�ion\l_[em�^o_�ni�m_[�fc]_�*� `iffiq_^�\s�O]inncmb�`[lgm�ch�nb_�gc^+/75.m�

&6',� >inb�,&�?DGFA;KLJ�[h^�0 �J;DEGFCJ�b[p_�\__h�i\m_lp_^�ih�]ofnol_^�m[fgih�

ch�nb_�>[s�i`�Boh^s�[n�f_[mn�mch]_�/765*�qcnb�ch`_mn[ncih�f_p_fm�[h^�jl_p[f_h]_�

[jj[l_hnfs�l_g[chcha�]ihmcmn_hnfs�fiq�oj�ni�/772�&/1',� O_[�fc]_�`clmn�\_][g_�[�

g[dil�jli\f_g� ch�nb_�>[s�i`�Boh^s�ch�nb_�`[ff�i`�/772�qb_h�0&�J;DEGFCJ�

jijof[ncihm� ch]l_[m_^�ni�f_p_fm�qbc]b�][om_^�]ihmc^_l[\f_�^[g[a_,� @olcha�nbcm�

ncg_*� ch`_mn[ncih�f_p_fm�ih�ohnl_[n_^�g[le_n+mct_�`cmb� ch]l_[m_^�`lig�[h�[p_l[a_�

i`�0�+�1�fc]_�j_l�`cmb�ch�=oaomn�ni�//5�fc]_�j_l�`cmb�\s�f[n_�K]ni\_l�&�\[m_^�ih�[h�

[p_l[a_�i`�mcr�mcn_m�'� &/1',� Pb_�g[dilcns�i`�][a_�mcn_m�b[^�m[fgih�qcnb� ch`_]ncih�

f_p_fm�mo``c]c_hn�ni�][om_�^[g[a_�ni�`cmb�[h^�l_mofn� ch� f[la_�m][f_�^iqhal[^_m�i`�

jli^o]n�`il�g[le_ncha�[h^*� ch�mig_�][m_m*�][om_�giln[fcnc_m�&/1',� En�b[m�\__h�

_mncg[n_^�nb[n�fc]_�][om_^�[\ion�"0.�gcffcih� ch� fimn� l_p_ho_�^o_�ni�^[g[a_� ch�

/773� &/3',� Och]_�nb_�chcnc[f� fimm_m�ch� /772*� nb_�[\cfcns�ni�g[h[a_�fc]_�\ol^_hm�b[m�

cgjlip_^�qcnb�\_nn_l�[]]_mm�ni�nl_[ng_hnm�[h^�\_nn_l�a_h_l[f�b_[fnb�

g[h[a_g_hn,� Diq_p_l*�m_[�fc]_�g[h[a_g_hn�]ihncho_m�ni�l_kocl_�[nn_hncih�[h^�

l_`ch_g_hn,

//



/,0,/� Hda`�^t^g`�\i_�]djgjbt

Pb_�fc`_�]s]f_m�i`�0&�J;DEGFCJ�[h^�,&�?DGFA;KLJ�[l_�p_ls�mcgcf[l�&/2',�

Diq_p_l*�[m�H,�J;DEGFCJ�cm�nb_�jlcg[ls�j[l[mcn_�ch�nb_�>[s�i`�Boh^s�qbc]b�][om_m�

jli^o]ncih�fimm_m*� cn�qcff�\_�nb_�`i]om�i`�^cm]ommcih,� H,�J;DEGFCJ�b[m�n_h�mn[a_m�ch�

Enm�fc`_�]s]f_�&m__�Bcaol_�0'8� nqi�`l__+mqcggcha�h[ojfcom�mn[a_m*�ih_�`l__+�

mqcggcha� ch`_]ncp_�]ij_ji^c^�mn[a_*�`iol�[nn[]b_^�]b[fcgom�mn[a_m*� nqi�jl_+[^ofn�

mn[a_m*�[h^�[h�[^ofn�mn[a_�&/4',� =m�qcnb�inb_l�]lomn[]_[hm*�nb_s�gifn�^olcha�

aliqnb�[h^�mb_^�nb_cl�_rime_f_nih�\_nq__h�_[]b�gifncha�mn[a_,

Qjih�b[n]bcha*�nb_l_�[l_�nqi�`l__+mqcggcha�h[ojfcc�mn[a_m�&h[ojfcom�E�[h^�

EE'�_[]b�[\ion�.,3�gg�ch�f_hanb�&/5',� Pb_�h_rn�mn[a_�cm�nb_�`l__+mqcggcha�

]ij_ji^c^�mn[a_�qbc]b�cm�[\ion�.,55�gg�ch� f_hanb�&/5',� En�m__em�ion�[h^�m_nnf_m�

ih�nb_�bimn�`cmb,� Kh]_�m_nnf_^*�nb_�]ij_ji^c^�jli^o]_m�[h^�[nn[]b_m�[� `lihn[f�

`cf[g_hnà�qbc]b�[h]bilm�nb_� f[lp[�ni�nb_�bimn�ohncf�nb_�`clmn�jl_+[^ofn�mn[a_�&7',

Pb_�j[l[mcn_�nb_h�^_p_fijm�nblioab�`iol�f[lp[f�mn[a_m*�][ff_^�]b[fcgom� E� &[p_l[a_�

f_hanb� /,0�gg'�nblioab�]b[fcgom�ER�&[p_l[a_�f_hanb�0,6�gg'� &/4',� O_ro[f�

^c``_l_h]_m*� ch�mb[j_�[h^�mct_*�[l_�_pc^_hn�\s�nb_�`iolnb�]b[fcgom�mn[a_�&/6',� Pb_�

`iolnb�]b[fcgom�mn[a_�cm�nb_�_[lfc_mn�[n�qbc]b�0?H?GHBKB?CILJ�mj_]c_m�][h�\_�

alimmfs�^cmnchaocmb_^�`lig�,;DCALJ�mj_]c_m� &/4',

Qjih�gifncha�ni�nb_�`clmn�jl_+[^ofn�mn[a_*�nb_�fc]_�[l_�hi�fiha_l�[nn[]b_^�ni�

nb_�`cmb*�\on�[l_�gi\cf_�[h^�gip_�`l__fs�ip_l�nb_�mol`[]_�i`�nb_�`cmb�_r]_jn�^olcha�

gifncha�[n�qbc]b�ncg_�[�n_gjil[ls�`lihn[f�`cf[g_hn�[nn[]b_m�nb_�fc]_�ni�nb_�`cmb� ch�

nb_�jimn+]b[fcgom�mn[a_m�&/7',� Bil�i\pciom� l_[mihm*�jl_+[^ofn�[h^�[^ofn�fc]_�[l_
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Bcaol_�0,� Hc`_�]s]f_�i`�0?H?GHBKB?CILJ�J;DEGFCJ&� O][f_�\[lm8�h[ojfcom�+�]b[fcgom�;�.,/� gg*�jl_[^ofn�+�[^ofn�;�/�gg,� &/6'



i`n_h�][ff_^�ági\cf_à�mn[a_m,� Ll_+[^ofn�`_g[f_m�[l_�f[la_l�nb[h�g[f_m�Eh�\inb�nb_�

`clmn�&[p_l[a_�f_hanbm�i`�1,5�gg�p_lmom�0,7�gg'�[h^�m_]ih^�jl_+[^ofn�mn[a_m�&3,2�

gg�p_lmom�2,05�gg'� &/4',� Pb_�m_]ih^�jl_+[^ofn�mn[a_�Em�`iffiq_^�\s�[�mchaf_�

[^ofn�mn[a_�&[p_l[a_�`_g[f_�f_hanb�7,74�gg*�g[f_�3,2.�gg'� &/4',

I[ncha�Eh�H,�J;DEGFCJ�\_achm�qcnb�nb_�`ilg[ncih�i`�[�jl_]ijof[nils�j[cl*� Eh�

qbc]b�[�g[f_�giohnm�[�mocn[\f_�`_g[f_�[h^�l_g[chm�[nn[]b_^�ni�b_l,� Ll_]ijof[�

omo[ffs�i]]olm�\_nq__h�[^ofn�g[f_m�[h^�jl_+[^ofn�EE� `_g[f_m�[h^�f[mnm�`il�[\ion�2�

^[sm*�[`n_l�qbc]b�ncg_�nb_�`_g[f_�gifnm,� ?ijof[ncih�i]]olm�[\ion�[�^[s�[`n_l�nb_�

gifn,� Aaa�jli^o]ncih�\_achm�hch_�^[sm�f[n_l�&/7',� =^ofn�`_g[f_m�qcnb�_aa�mnlcham�

[l_�][ff_^�al[pc^�`_g[f_m*�il�al[pf^m,� Dia[hm�[h^�Plo^_[o�&0.'� l_jiln�[h�

[p_l[a_�i`�[fgimn�0..�_aam�j_l�`_g[f_*�qb_l_[m�F[]emih�[h^�Ifh]bch�&0/�'� l_jiln�

`ch^cha�ip_l�5..�_aam�j_l�`_g[f_�ih�`[lg_^�m[fgih,

Pb_�l[n_�i`�^_p_fijg_hn*�a_h_l[ncih�ncg_*�[h^�l_jli^o]ncp_�ionjon�[l_�[ff�

n_gj_l[nol_�^_j_h^_hn�&00',� Siinn_h�_n�[f� &/2'�i\m_lp_^�[�a_h_l[ncih�ncg_�i`�

[\ion�4�q__em�[n�7�+/0 �|?,� Fibhmih�[h^�=f\lcabn�&01'�_mncg[n_^�[�a_h_l[ncih�

ncg_�i`�5,3�+�6�q__em�[n�/.|�?,� Pb_�[jjlircg[n_�ncg_�mj_hn�[n�_[]b�mn[a_�[n�/.|

. � cm8�_aa�[h^�h[ojfff�mn[a_m�+/,3�q__em*� f[lp[f�mn[a_m�&]ij_ji^c^�nblo�]b[fcgom�

2'� +� 1,3�q__em*�jl_+[^ofn�mn[a_m�+�0�ni�1�q__em�&qcnb�g[f_m�l_[]bcha�g[nolcns�

_[lfc_l�nb[h�`_g[f_m'� &01',� @_p_fijg_hn�i`�nb_�`l__+mqfggcha�mn[a_m�m__gm�ni�

\_�l[l_fs�mo]]_mm`of�\_fiq�1�|?�&/1'�[h^� Eh`_mn[ncih� Ehn_hmcnc_m� &hog\_l�i`�fc]_�j_l�

`cmb'� n_h^�ni�Eh]l_[m_�qcnb� Eh]l_[mcha�n_gj_l[nol_m�^o_�ni�al_[n_l�l_jli^o]ncp_�

[h^�^_p_fijg_hn�l[n_m�&/1*02',
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/,0,0� L\ocjgjbt

Pb_�jlcg[ls�^[g[a_�][om_^�\s�m_[�fc]_�l_mofnm�`lig�nb_�`__^cha�[]ncpcns�i`�

jl_+[^ofnm�[h^�[^ofnm�ih�nb_�mech�i`�nb_�`cmb�&/2',� Pb_�f[lp[f�mn[a_m�qcff�`__^�ih�

nb_�bimnäm�go]om�[h^�_jcnb_fcog�[h^�][om_�fi][fct_^�[l_[m�i`�^[g[a_�qcnb�

fcgcn_^� cgj[]n�&6',� Diq_p_l*�nb_�gi\cf_�mn[a_m�qcff�`__^�ih�nb_�bimnäm�go]om*�

_jcnb_fcog*�mo\]on[h_iom�ncmmo_*�[h^�\fii^�[h^�[l_�[\f_�ni�][om_�m_lciom�

^[g[a_�ni�nb_�`cmb,� =m�`_q�[m�`cp_�[^ofn�fc]_�b[p_�\__h�ehiqh�ni�][om_�

mcahc`c][hn�j[nbifias�ih�h_qfs�chnli^o]_^�mgifnm�&/2',� Pb_�gi\cf_�fc]_�m__g�ni�

]ih]_hnl[n_�nb_cl�`__^cha�[]ncpcns*�[h^�mo\m_ko_hn�^[g[a_*� ni�nb_�^ilm[f�mol`[]_�

i`�nb_�b_[^*� \_nq__h�nb_�^ilm[f�[h^�[^cjim_�`chm*� [h^�p_hnl[ffs�][o^[f�ni�nb_�[h[f�

`ch� &03',� Eh`_mn_^�m[fgih� chcnc[ffs�mbiq�al_s�j[n]b_m�ih�nb_�\[]e�[h^�b_[^�qb_l_�

m_[�fc]_�b[p_�\__h�`__^cha�&/2',� Bcmb�qcnb�nbcm�^cm]ifil[ncih�b[p_�\__h�][ff_^�

áqbcn_+b_[^mà ,� Iil_�m_p_l_�^[g[a_�][h�][om_�mo\+_jc^_lg[f�b_gillb[a_m�

&/2'*�il�_p_h�alimm�\f__^cha*� l_mofncha�ch�ál_^+b_[^mà,� @[g[a_�`lig�m_[�fc]_�

`__^cha�][h�a_n�mi�m_p_l_�nb[n�nb_�meoff�][h�\_]ig_�_rjim_^�&/1*� /2',� Himm�i`�

nb_�jlin_]ncp_�_jcnb_fc[f� f[s_lm�][h�jon�nb_�bimn�oh^_l�m_p_l_�imginc]�mnl_mm�[m�

q_ff�[m�ij_hcha�[�jiln[f�i`�_hnls�`il�j[nbia_hm�[h^�m_]ih^[ls�ch`_]ncihm,�

Iiln[fcnc_m�jli\[\fs�l_mofn�`lig�imgil_aof[nils�`[cfol_�&/2',

O_[�fc]_�b[p_�[fmi�\__h�cgjfc][n_^�[m�jimmc\f_�p_]nilm�i`�mo]b�ch`_]nciom�

[a_hnm�[m� Eh`_]nciom�O[fgih�=h_gc[�pclom�&04'�[h^�+?IGEGF;J�J;DEGFC=C>;�&05',�

Pb_s�b[p_�[fmi�\__h�[mmi]c[n_^�qcnb�ion\l_[em�i`�pc\lcimcm�[n�mig_�O]inncmb�m_[�

][a_�mcn_m*�[fnbioab� cn�q[m�hin�]f_[l�qb_nb_l�nb_�fc]_�q_l_�[nn[]echa�`cmb�

^_\cfcn[n_^�qcnb�nb_�^cm_[m_*�il�qb_nb_l�nb_�j[l[mcn_m�][om_^�^[g[a_�[ffiqcha�[
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m_]ih^[ls�6C<ICG�ch`_]ncih�&/2',

A]ihigc]�]imnm�i`�m_[�fc]_�ch`_mn[ncihm�ai�q_ff�\_sih^�`cmbc�giln[fcnc_m,�

Knb_l�]imnm�ch]fo^_8�nb_�]imnm�i`�jl_p_hncih�[h^�nl_[ng_hn�&06'*� fimn�aliqnb*�

ch]l_[m_^�`__^�]ihp_lmcih�l[nci*�m_]ih^[ls�ch`_]ncihm*�[h^�giljbifiac][f�^[g[a_�

l_mofncha� ch�^iqh�al[^_m�[n�g[le_n�&07',� B__^�]ihp_lmcihm�[l_�f_mm�nb[h�ijncg[f�

mi� cn�n[e_m� fiha_l�ni�aliq�[�`cmb�ni�nb_�m[g_�mct_�&ch]l_[m_^� f[\il�]imnm'�[h^� cn�

n[e_m�gil_�`__^�&ch]l_[m_^�`__^�]imnm',� Bcmb�g[s�\_�b[lp_mn_^�[n�[�mg[ff_l�mct_�

nb[h�nb_s�qiof^�omo[ffs*�qbc]b� l_mofnm�ch�hin�ihfs�f_mm�jli^o]n�ni�m_ff*�\on�[fmi�

g[le_ncha�`cmb� ch�[�fiq_l�jlc]_^�mct_�l[ha_,

/,0,1� Pm`\oh`io

Pb_l_�[l_�m_p_l[f�nl_[ng_hnm�[p[cf[\f_�`il�]ihnliffcha�m_[�fc]_�ih�m[fgih,�

A[]b�b[m�[^p[hn[a_m�[h^�^cm[^p[hn[a_m�qbc]b�g[s�[jjfs�ni�^c``_l_hn�`[lgcha�il�

jli^o]ncih�mcno[ncihm,

P\mk\pgdi�`i^gjnpm`n

>[nb�nl_[ng_hnm�[l_�[^gchcmn_l_^�ni�`cmb�\s�cgg_lmcha�nb_�`cmb� ch�[�

nl_[ng_hn�mifoncih�`il�[�mj_]c`c_^�j_lci^�i`�ncg_,� Pbcm� cm�omo[ffs�[]]igjfcmb_^� ch�

m_[�][a_�mcno[ncihm�\s�jonncha�[�n[lj[ofch�[lioh^�[h^�oh^_l�nb_�][a_�ni�jl_p_hn�

nb_�nl_[ng_hn�]b_gc][f�`lig�^cmj_lmcha�chni�nb_�mollioh^cha�q[n_l�^olcha�nb_�

nl_[ng_hn,� Pi�gchcgct_�nb_�[giohn�i`�]b_gc][f�h__^_^�ni�nl_[n�nb_�][a_*�nb_�

][a_�pifog_� cm�l_^o]_^�[m�go]b�[m�jimmc\f_�\s�joffcha�oj�nb_�h_n�[h^�mig_ncg_m
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_gjfischa�[�]ile�fch_,

Pb_�q[n_l�pifog_�qcnbch�nb_�_h]fim_^�[l_[�cm�ijncg[ffs�l_^o]_^�ni�

gchcgct_�nb_�[giohn�i`�]b_gc][f�om_^�qbcf_�mo\d_]ncha�nb_�`cmb�ni�[m�fcnnf_�

b[h^fcha�mnl_mm�[m�jimmc\f_,� Krsa_h�cm�omo[ffs�[^^_^�ni�nb_�][a_�pc[�^c``om_lm�

&c,_,*�[cl�mnih_m'�^olcha�nb_�nl_[ng_hn�[h^�^cmmifp_^�irsa_h�gihcnilcha�cm�

[^pcm[\f_,� Pb_�irsa_h�^c``om_lm�[fmi�`oh]ncih�ni�gcr�nb_�nl_[ng_hn�mifoncih,� =`n_l�

nb_�l_kocl_^�nl_[ng_hn�^ol[ncih*� nb_�n[lj[ofch�cm�l_f_[m_^,� E`�nb_�`cmb�mbiq�mcahm�i`�

^cmnl_mm�^o_�ni�fiq�irsa_h�il�nl_[ng_hn�nirc]cns*�nb_�nl_[ng_hn�cm�^cm]ihncho_^�

cgg_^c[n_fs�\s�l_f_[mcha�nb_�n[lj[ofch,� Qjih�l_f_[m_�nb_�nl_[ng_hn�mifoncih� cm�

[ffiq_^�ni�^cmj_lm_� ch�nb_�mollioh^cha�q[n_l,� Pbcm�jl_m_hnm�_hpclihg_hn[f�

]ih]_lhm�`il�[l_[m�mollioh^cha�nl_[n_^�][a_m,

Pb_�jimmc\cfcns�i`�]b_gc][f�_rjimol_�ni�bog[hm�^olcha�\[nb�nl_[ng_hnm�

jim_m�[�lcme�`il�nb_�j_ijf_�[^gchcmn_lcha�nb_�nl_[ng_hnm�&1.',� Arnl_g_�][l_�gomn�

\_�n[e_h� ch�b[h^fcha�nb_m_�]b_gc][fm,� Oj_]c[fct_^�nl[chcha�[h^�jl_][oncihm�

ch]fo^cha�`[]_�g[mem*� l_mjcl[nilm*�[h^�mjf[mb� l_mcmn[hn�]finbcha�[l_�[^pcm[\f_*�

j[lnc]of[lfs�`il�nb_�gil_�^[ha_liom�]b_gc][fm,

>[nb�nl_[ng_hnm�[l_�[fmi�l_f[ncp_fs�_kocjg_hn+�[h^�f[\iol+chn_hmcp_,�

Oj_]c[fct_^�_kocjg_hn�ch]fo^_m�irsa_h�]sfch^_lm�[h^�^c``om_lm*�irsa_h�gihcnilm*�

]b_gc][f�b[h^fcha�_kocjg_hn*�jlin_]ncp_�]finbcha�[h^�a_[l*�[�n[lj[ofch�[h^�\iig�

[h^�qch]b�ni�fc`n�cn�&j[lnc]of[lfs�`il�nb_�p_ls�f[la_�n[lj[ofchm�l_kocl_^�`il�5.g�

]cl]of[l�][a_m',� En�n[e_m�m_p_l[f�qile_lm�ni�a_n�nb_�n[lj[ofch� ch�jf[]_�[h^�nb_�][a_�

pifog_�l_^o]_^*� nb_h�gcr�[h^�[jjfs�nb_�]b_gc][f*�[h^�gihcnil�irsa_h,� En�g[s�

l_kocl_�oj�ni�3�j_lmih+biolm�ni�nl_[n�[�mchaf_�][a_,
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L`nod^d_`n�ajm�]\oc�om`\oh`ion

R[lciom�ila[hijbimjb[n_m�b[p_�\__h�nb_�gimn�]iggihfs�om_^�\[nb�

nl_[ng_hnm�ip_l�nb_�j[mn�1.�s_[lm�ch�Aolij_,� =ff�[l_�]bifch_mn_l[m_�chbc\cnilm�[h^�

[]n�\s�chn_l`_lcha�qcnb�h_oligom]of[l�nl[hmgcmmcih,� ?bifch_mn_l[m_�chbc\cncih� cm�

hin�]ih`ch_^�ni�nb_�j[l[mcn_*�nb_�bimn�[h^�nb_�[jjfc][nilm�][h�[fmi�\_�[``_]n_^,�

O[fgih�[l_�ihfs�[\f_�ni�nif_l[n_�2�ncg_m�nb_�nl_[ng_hn�]ih]_hnl[ncih�i`�

^c]bcilpim*�[h^�3�ncg_m�nb_�[t[g_nbcjbim�n[la_n�nl_[ng_hn�]ih]_hnl[ncih,� Khfs�

gi\cf_�mn[a_m�i`�fc]_�[l_�mom]_jnc\f_�ni�ila[hijbimjb[n_m,� N_mcmn[h]_�ni�

ila[hijbimjb[n_m�b[m�\__h�i\m_lp_^� ch�fc]_�ch�Aolij_�&1/',

=t[g_nbcjbimä� cm�nb_�ila[hijbimjb[n_�]igjioh^�[jjlip_^�`il�om_�ch�

?[h[^[,� N_jilnm�i`�_``_]ncp_h_mm�l[ha_�`lig�63�+�76,1#�l_gip[f�i`�gi\cf_�

mn[a_m� ch�mom]_jnc\f_�fc]_�jijof[ncihm�&10*�11',� Eh�J_q�>lohmqc]e�cn�]imnm�[\ion�

"4..�`il�_hioab�[t[g_nbcjbim�ni�nl_[n�[�5.�g�^c[g_n_l�]cl]of[l�][a_�i`�`cmb,

Pbcm� cm� ch�[^^cncih�ni�f[\iol�[h^�_kocjg_hn�]imnm,

Lsl_nblchm�[h^�jsl_nblic^m�&mshnb_nc]�]igjioh^m�mcgcf[l�ch�]b_gc][f�

mnlo]nol_�ni�jsl_nblch'�[l_�[fmi�om_^�[m�\[nb�nl_[ng_hnm,� ?sj_lg_nblch�cm�[�

jsl_nblic^�qbc]b� cm�_``_]ncp_�[a[chmn�\inb�]b[fcgom�[h^�gi\cf_�mn[a_m�i`�fc]_�&12',�

Enm�[]nm�\s�][omcha�j[l[fsmcm�nblioab�g[chn[chcha�mi^cog�]b[hh_fm�ch�[h�ij_h�

mn[n_�&13',� =fnbioab�om_^� ch�nb_�Q,O,=,�oh^_l�[h� Ehp_mnca[ncih[f�J_q�=hcg[f�

@loa�j_lgcn*�]sj_lg_nblch�`ilgof[ncihm�[l_�hin�[p[cf[\f_�`il�m_[�fc]_�]ihnlif� ch�

?[h[^[,� Lsl_nblch�q[m�om_^�\lc_`fs�ch�nlc[fm�\on�p[lc[\f_�mo]]_mm�b[m�l_mofn_^� ch

O[fgim[h*�?c\[+C_cas�?[h[^[*�Icmmcmm[oa[*�Khn[lci
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J_q�>lohmqc]e�m[fgih�`[lg_lm�[\[h^ihcha�cnm�om_,

Pb_�`clmn�\[nb�nl_[ng_hnm�om_^� ch�J_q�>lohmqc]e�q_l_�ch�@_]_g\_l�i`�

/772*�[`n_l�j_lgcmmcih�q[m�al[hn_^�`il�_g_la_h]s�nl_[ng_hnm�omcha�bs^lia_h�

j_lirc^_�oh^_l�nb_�nl[^_�h[g_�O[f[ln_]n�&14',� En�cm�_``_]ncp_�[a[chmn�gi\cf_�

mn[a_m�\s�][omcha�nb_g�ni�`[ff�i``�i`�nb_�`cmb*�jimmc\fs�^o_�ni�nb_�`ilg[ncih�i`�

irsa_h�_g\ifc�qcnbch�nb_�fc]_�&15',� En�cm�]ihmc^_l_^�_hpclihg_hn[ffs�`lc_h^fs�

\_][om_�nb_�]igjioh^�^_al[^_m�ni�bs^lia_h�[h^�irsa_h� &15',� Diq_p_l*� nb_�

boa_�pifog_m�l_kocl_^�ni�nl_[n�][a_m*�nb_�_rj_hm_�&[\ion�"3..-][a_�nl_[ng_hn'*�

[h^�`cmb�giln[fcnc_m�_rj_lc_h]_^�qb_h�nl_[ncha�[n�bcab_l�n_gj_l[nol_m�&</1�|?'�

&15'�b[m� l_^o]_^� cnm�lif_� ch� fc]_�g[h[a_g_hn,

Km\g�Pm`\oh`ion

Kl[f�m_[�fc]_�nl_[ng_hnm�[l_�gcr_^�qcnb�nb_�`__^�[h^�`_^�ni�nb_�`cmb�[m�[�

g_^c][n_^� `__^�[n�[�jl_m]lc\_^�^im[a_�[h^�f_hanb�i`�ncg_,� Pb_s�b[p_�nb_�

[^p[hn[a_�i`�hi�[^^cncih[f� f[\il�il�_kocjg_hn�]imnm�ni�nl_[n�nb_�`cmb�[h^�[l_�m[`_l�

`il�qile_lm�ni�[^gchcmn_l,� =fmi*�mch]_�nb_�g_^c][ncih� cm�n[e_h� chn_lh[ffs�\s�nb_�

`cmb*� cn�cm�gil_�_``c]c_hnfs�n[la_n_^�ni�nb_�fc]_*� l[nb_l�nb[h�^cm\olm_^� chni�nb_�q[n_l�

]ifogh� &c,_,� nb_�^im[a_�cm�\[m_^�ih�nb_�`cmb�\cig[mm*� l[nb_l�nb[h�nb_�nin[f�pifog_�

i`�q[n_l�ch�qbc]b�nb_�`cmb�[l_�b_f^�^olcha�[�\[nb�nl_[ng_hn',� Diq_p_l*� nb_�

_r]l_n_^�^loa�[h^�^loa�g_n[\ifcn_m�]iof^�\_�]ih]_hnl[n_^� ch�nb_�m_^cg_hn�oh^_l�

nb_�][a_m*� l[nb_l�nb[h�\_cha�q[mb_^�[q[s�qcnb�nb_�q[n_l,� ?oll_hnfs�nb_l_�[l_�nqi�

]f[mm_m�i`�il[f� nl_[ng_hnm�\_cha�om_^8�[p_lg_]nchm�&cp_lg_]nch�[h^�_g[g_]nch'�

[h^�]bcnch� chbc\cnilm�&^c`fo\_htolih�[h^�n_`fo\_htolih',
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Ep_lg_]nch�cm�_``_]ncp_�[a[chmn�[ff�mn[a_m�i`�fc]_�`ioh^�ih�nb_�`cmb�&16',�

Diq_p_l*� cn�cm�nirc]�ni�m[fgih�_p_h�c`�[^gchcmn_l_^�[n�^im_m�f_mm�nb[h�^io\f_�nb_�

nb_l[j_onc]�^im_*�il�_p_h�[n�fiq�^im_m�[^gchcmn_l_^�nii�`l_ko_hnfs�&16',� Pbcm�

nirc]cns� [jj_[lm�ni�\_�\_][om_�i`�[�jiilfs�^_p_fij_^�\fii^+\l[ch�\[llc_l�ch�

m[fgih�&17',� En�cm�mo\d_]n�ni�fiha�qcnb^l[q[f�j_lci^m� &/...�^_al__�^[sm�il�/6.�

^[sm'�^o_�ni�mfiq�]f_[l[h]_�[h^�nb_�`[]n�nb[n�nb_�g[ho`[]nol_l�^i_m�hin�mojjiln�

cnm�om_,� Ep_lg_]nch�cm�hin�fc]_hm_^�`il�om_�ch�`cmb�ch�[hs�]iohnls�&2.*�2/�',� Eh�

?[h[^[�cn�][h�ihfs�\_�om_^�[m�[h�á_rnl[+f[\_fà�jli^o]n�oh^_l�p_n_lch[ls�

jl_m]lcjncih,� ?ihm_ko_hnfs*� nb_�qcnb^l[q[f�j_lci^�cm�[�]ihm_lp[ncp_�_mncg[n_�i`�

l_kocl_^�ncg_�`il�l_mc^o_�^_jf_ncih�[n�q[n_l�n_gj_l[nol_m�]iggihfs�_rj_lc_h]_^�

ch�nb_�>[s�i`�Boh^s,� Pb_�fiha�qcnb^l[q[f�j_lci^�l_mnlc]nm�cnm�om_�j[mn�nb_�`clmn�

mogg_l�ch�m_[�q[n_l�[`n_l�mgifn�nl[hm`_l,� Diq_p_l*� cn�cm�ch_rj_hmcp_�ni�om_�

&[\ion�"/3.�j_l�nl_[ng_hn'*� ch�j[ln�^o_�ni�nb_�f[]e�i`�l_acmnl[ncih�]imnm,

Pb_l_�[l_�[fmi�]ih]_lhm�qcnb�nb_�_``_]nm�i`�cp_lg_]nch�ih�nb_�\cin[�i`�

m_^cg_hnm�oh^_l�[h^�h_[l�][a_�mcn_m,� Och]_�cp_lg_]nch� cm�jlcg[lcfs�_r]l_n_^�

ohg_n[\ifct_^� ch�nb_�`_]_m�&17'�[h^�[jj_[lm�ni�\ch^�ncabnfs�ni�m_^cg_hnm*� nb_l_�cm�

nb_�jin_hnc[f�`il�cn�ni�[]]ogof[n_�ch�m_^cg_hnm�h_[l�`cmb�`[lgm�&20',� =fmi*�@[pc_m�

_n�[f,� &21'�moaa_mnm�[�b[f`+fc`_�i`�al_[n_l�nb[h� /..�^[sm� ch�g[lch_�m_^cg_hnm,� En�

b[m�\__h�^_gihmnl[n_^�nb[n�cp_lg_]nch�][h�[^p_lm_fs�[``_]n�chp_ln_\l[n_�mj_]c_m�

qbc]b�g[s�]igjlcm_�nb_�\_hnbc]�]iggohcns�&22',

Ag[g_]nch�b[m�\__h�om_^�_rj_lcg_hn[ffs,� Hce_�cp_lg_]nch� cn�[jj_[lm�ni�\_�

_``_]ncp_�[a[chmn�[ff�^_p_fijg_hn[f�mn[a_m�jl_m_hn�ih�`cmb� &23*�24�+�ohjo\fcmb_^�

i\m_lp[ncihm',� En�[jj_[lm�ni�\_�f_mm�nirc]�ni�mig_�`cmb�[h^�hih+n[la_n�mj_]c_m
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&23',� Eh`ilg[ncih�ih�_hpclihg_hn[f�j_lmcmn_h]_�il�qcnb^l[q[f�j_lci^m�cm�hin

[p[cf[\f_,

?bcnch+chbc\cnilm�[l_�ch�nb_�jli]_mm�i`�a[chcha�l_aof[nils�[jjlip[f�[h^�b[p_�

\__h�om_^�_rj_lcg_hn[ffs,� @c`fo\_htolih�&25'�[h^�n_`fo\_htolih�&26'�ecff� fc]_�\s�

chn_l`_lcha�qcnb�nb_�mshnb_mcm�i`�nb_�]bcnchiom�_rime_f_nih,� =`n_l�_rjimol_�ni�

nb_m_�]igjioh^m*� fc]_�b[p_�^_`_]ncp_�_rime_f_nih�`ilg[ncih�[h^�qcff�^c_�`iffiqcha�

[�gifn,� ?ihm_ko_hnfs*� nb_m_�jli^o]nm�[l_�_``_]ncp_�[a[chmn�[ff�mn[a_m�i`�fc]_�qbc]b�

gifn�&]b[fcgom�[h^�jl_+[^ofn',� Pb_�fiom_�_aam�g[s�[fmi�\_�^[g[a_^�&27',

Pb_s�[``_]n�]bcnch�mshnb_mcm*�[h^�nb_l_`il_�[l_�pclno[ffs�hih+nirc]�ni�

p_ln_\l[n_m�&20',� Ho`_holih�&[�]bcnch�mshnb_mcm�chbc\cnil'�b[m�\__h�ih�nb_�g[le_n�

[m�[h�il[f� nl_[ng_hn�`il�`f_[m�ih�^iam�[h^�][nm�`il�m_p_l[f�s_[lm�&3.',

Pb_�[giohn�i`�^loa�l_kocl_^� cm�^_j_h^_hn�ih�nb_�q_cabn�i`�nb_�`cmb*�

nb_l_`il_�nb_�]imn�j_l�nl_[ng_hn�ch]l_[m_m�[m�nb_�mct_�i`�`cmb� ch]l_[m_m,�

P_`fo\_htolih� cm�_rj_]n_^�ni�]imn�[\ion�"/..�j_l�nl_[ng_hn�ch�[�][a_�i`�mgifn*�

[h^�oj�ni�"0...�`il�[�][a_�i`�jl_+g[le_n�mct_�`cmb,� >_][om_�i`�nb_�mbiln�b[f`+fc`_�

ch�m[fgih*�qcnb^l[q[f�j_lci^m�[l_�_rj_]n_^�ni�\_�mbiln� &25',

/,1� ?ji^gpndjin

O_[�fc]_�jl_m_hn�[h� cgjiln[hn�]b[ff_ha_�ni�m[fgih�`[lg_lm,� Pb_�

nl_[ng_hnm�qbc]b�[l_�]oll_hnfs�\_cha�om_^�b[p_�fcgcn[ncihm�[h^�]ih]_lhm�

l_a[l^cha�nb_cl�m[`_ns�[h^�_hpclihg_hn[f� cgj[]n,� J_q�nl_[ng_hnm�[l_�l_kocl_^�ni�

\_nn_l�g[h[a_�m_[�fc]_,� N_aof[nils�[jjlip[f�`il�h_q�jli^o]nm�^_j_h^m�ih�

lcailiom�nlc[fm�ni�^_gihmnl[n_�_``_]ncp_h_mm�[h^�m[`_ns�oh^_l�`[lg�jli^o]ncih
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]ih^cncihm,

Ono^c_m�jl_m_hn_^�ch�nbcm�nb_mcm�n_mn_^�nb_�_``_]ncp_h_mm�i`�n_`fo\_htolih�

`il�]ihnliffcha�m_[�fc]_�P0?H?GHBKB?CILJ�J;DEGFCJ"�ih�][a_�l_[l_^�=nf[hnc]�m[fgih�

P3;DEG�J;D;C"&� A``_]ncp_h_mm�q[m�[mm_mm_^�nblioab�[�l[h^igct_^�]ihnlif�

]fchc][f�nlc[f*�[h^�[h�bcmnilc][f�]ihnlif�]fchc][f�nlc[f,� Lb[lg[]iech_nc]�jlij_lnc_m�i`�

n_`fo\_htolih�q_l_�hin�[p[cf[\f_�[h^�q_l_�hin�^cm]omm_^,

@olcha�[h^�[`n_l�nb_m_�nlc[fm�nb_�ijjilnohcns�q[m�n[e_h�ni�[mm_mm�nb_�

`iffiqcha�ion]ig_�g_[mol_g_hnm�[h^�m[gjfcha�g_nbi^m8

+B__^+[h^+^cj�[h^�]liq^+[h^+^cj�m[gjfcha�g_nbi^m�q_l_�]igj[l_^�ni�

n_mn�c`�nb_l_�q[m�[�l_f[ncp_�m_f_]ncih�\c[m�\_nq__h�nb_g�`il�\inb�q_cabnm�

[h^�fc]_�]iohnm,

+H_nb[f�m[gjfcha�[h^�[h_mnb_nc]�om_�q_l_� \inb�n_mn_^�ni�m__�c`�_cnb_l�

chnli^o]_^�[�msmn_g[nc]�\c[m�ch�fc]_�]iohn�^[n[,

+Pb_�[\cfcns�ni�i\n[ch�l_j_[n[\f_�fc]_�]iohn�^[n[�qcnb�^c``_l_hn�fc]_�]iohn_lm�

q[m�n_mn_^�\s�]igj[lcha� fc]_�]iohnm�`lig� nqi�]iohn_lm,

+Qncfctcha�nb_�]fchc][f�nlc[f�^[n[�m_nm*�m[gjf_�mct_�][f]of[ncihm�q_l_�

j_l`ilg_^�ni�^_gihmnl[n_�m[gjf_�mct_�l_kocl_g_hnm�`il�i\n[chcha�q_cabn�

[h^�fc]_�]iohn�^[n[�[n�p[lciom�jl_]cmcih� f_p_fm,

0 0



0,.�?HEJE?=H�PNE=HO�EJ�=MQ=?QHPQNA

0,/� Eiomj_p^odji

?fchc][f�nlc[fm�[l_�]ihnliff_^*� l[h^igct_^*�jlimj_]ncp_�_rj_lcg_hnm�qbc]b�

]igj[l_�nb_�_``_]ncp_h_mm�i`�nl_[ng_hnm*�il�jlijbsf[]nc]�jli]_^ol_m*� [h^�[l_�

j_l`ilg_^� ch�[�]fchc][f�m_nncha,� Pb_s�[l_�_mm_hnc[f�`il�[mm_mmcha�nb_�p[fo_�i`�

nl_[ng_hnm�oh^_l�l_[f�jli^o]ncih�]ih^cncihm,� Pb_�^sh[gc]m�i`�nb_�bimn*�

j[nbia_h*�[h^�_hpclihg_hn�][h�jli^o]_�\inb�mo\nf_�[h^�^l[g[nc]�^c``_l_h]_m�

qb_h�]igj[lcha� f[\il[nils�[h^�`c_f^�mno^c_m�&3/',� Eh�gimn�chmn[h]_m*� nb_�q_ff�

^_mcah_^�[h^�]ih^o]n_^�]fchc][f�nlc[f�qcff�jlipc^_�nb_�gimn�p[fc^�[h^�om_`of�

ch`ilg[ncih�[\ion�nl_[ng_hn�_``_]ncp_h_mm�oh^_l�]fchc][f�il�`c_f^�]ih^cncihm�&30*�

31',

R_n_lch[lc[hm�h__^�]fchc][f�nlc[fm�ni�_hmol_�nb[n�nb_s�[l_�[\f_�ni�acp_�mioh^�

[^pc]_�[h^�aoc^[h]_�ni�jli^o]_lm�qb_h�m_f_]ncha�_``_]ncp_�jli^o]nm�&32',�

N_aof[nils�[a_h]c_m�l_kocl_�_pc^_h]_�i`�m[`_ns�[h^�_``_]ncp_h_mm�\_`il_�nb_s�qcff�

al[hn�[jjlip[f� &33*�34'*�[h^�]fchc][f�nlc[fm�[l_�nb_�\_mn�q[s�ni�jlipc^_�nbcm�

ch`ilg[ncih,

Sb_h�a_h_l[ncha�]fchc][f�nlc[f�^[n[�nb[n�[l_�chn_h^_^�ni�\_�mo\gcnn_^�ni�

l_aof[nils�[onbilcnc_m,�Cii^�?fchc][f�Ll[]nc]_�&CKL'�mbiof^�\_�`iffiq_^� &35',

CKL�cm�á[�mn[h^[l^�`il�nb_�^_mcah*�]ih^o]n*� j_l`ilg[h]_*�gihcnilcha*�[o^cncha*�

l_]il^cha*�[h[fsm_m*�[h^�l_jilncha�i`�]fchc][f�nlc[fm�nb[n�jlipc^_m�[mmol[h]_�nb[n�

nb_�^[n[�[h^� l_jiln_^�l_mofnm�[l_�]l_^c\f_�[h^�[]]ol[n_à�&35',� CKL�cm�_mm_hnc[ffs
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[�m_n�i`�[]]iohncha�[h^�l_]il^�e__jcha�jlch]cjf_m�`il�^i]og_hn[ncih�i`�qb[n�cm�

^ih_�^olcha�[�nlc[f*�[h^�_hmol_m�nb[n�cn�cm�^ih_�ch�mo]b�[�q[s�nb[n�mno^c_m�][h�\_�

l_]ihmnlo]n_^�[n�[hs�ncg_�[`n_hq[l^m,� C?L�q[m�^_p_fij_^�ni�[^^l_mm�]ih]_lhm�

[\ion�nb_�m[`_ns�i`�nb_�jli^o]nm�\_cha�n_mn_^,� En�q[m�`clmn�[jjfc_^�ni�]fchc][f�nlc[fm�

i`�jli^o]nm� chn_h^_^�`il�bog[h�om_*�[h^�gil_�l_]_hnfs*�ni�nlc[fm�i`�jli^o]nm�

Ehn_h^_^�`il�[hcg[f�om_,

?igj[l_^�ni�bog[h�g_^c]ch_*� nb_l_�[l_�l_f[ncp_fs�`_q�_r[gjf_m�ch�nb_�

fcn_l[nol_�i`�p_n_lch[ls�]fchc][f�nlc[fm�nb[n�b[p_�\__h�][llc_^�ion�ni�C?L�mn[h^[l^m�

&36',� Pb_l_�[l_�m_p_l[f�[jj[l_hn�l_[mihm�`il�nb_�f[]e�i`�jo\fcmb_^�l_jilnm,� C?L�

nlc[fm�n_h^�ni�\_�]og\_lmig_*�_rj_hmcp_*�[h^� f[\iol�chn_hmcp_�ni�]ih^o]n�&31'*�

[h^�nb_s�[l_� l_f[ncp_fs�h_q�ni�p_n_lch[ls�g_^c]ch_*�[h^�j[lnc]of[lfs�h_q�ni�

[ko[]ofnol_,� =fmi*�nb_�jlcg[ls�joljim_�i`�nlc[fm�nb[n�b[p_�\__h�]ih^o]n_^�ni�

C?L�mn[h^[l^m�b[m�\__h�ni�m[ncm`s�l_aof[nils�l_kocl_g_hnm�`il�jli^o]n�[jjlip[f�

[jjfc][ncihm*� [h^�nb_l_`il_�mjihmilcha�]igj[hc_m�mcgjfs�f_mm�ch]_hncp_�ni�n[e_�

nb_�[^^cncih[f�mn_j�i`�jo\fcmbcha�nb_�l_mofnm,

C?L�]fchc][f�nlc[fm�qcff� fce_fs�\_]ig_�[h� ch]l_[mchafs�cgjiln[hn�]igjih_hn�

i`�]fchc][f� l_m_[l]b�\_][om_�i`�^_g[h^m�\s�aip_lhg_hn�l_aof[nils�[a_h]c_m�`il�

p[fc^[ncih�i`�mno^c_m�i`�jli^o]n�m[`_ns�[h^�_``_]ncp_h_mm,� Pb_�]imnm�[mmi]c[n_^�

qcnb�nb_�_hncl_�]b_ginb_l[j_on[hn�^_p_fijg_hn�[h^�[jjlip[f�jli]_mm�][h�

_r]__^�"03.�gcffcih�`lig�^cm]ip_ls�ni�[jjlip[f� &37',� Ojihmilm�h__^�ni�_hmol_�

nb[n�mno^c_m�]ih^o]n_^� ch�mojjiln�i`�[�l_acmnl[ncih�[jjfc][ncih�[l_8� /'�j_l`ilg_^�ch�

mo]b�[�q[s�nb[n�l_aof[nils�[a_h]c_m�qcff�b[p_�[mmol[h]_�nb[n�nlc[f�^[n[�[l_�

]l_^c\f_*� [h^�0'�^ih_�]ill_]nfs�nb_�`clmn�ncg_�ni�[pic^�q[mncha�ncg_�[h^�l_miol]_m,
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Pbcm�]b[jn_l�qcff�ionfch_�]ihmc^_l[ncihm�ohcko_�ni�[ko[]ofnol_�]fchc][f�nlc[fm,�

C?L�l_kocl_g_hnm�qcff�[fmi�\_�^cm]omm_^�qcnb�j[lnc]of[l�_gjb[mcm�ni�jl[]nc][f�

cgjfc][ncihm� ch�[ko[]ofnol_,

0,0� C`i`m\g�kmdi^dkg`n�ja�^gdid^\g�omd\g�_`ndbi

Pb_l_�[l_�nbl__�cgjiln[hn�]igjih_hnm�i`�[hs�]fchc][f�nlc[f8�]biimcha�[h�

ion]ig_�g_[mol_*�jl_p_hncha�\c[m*�[h^�_mn[\fcmbcha�nb_�lif_�i`�]b[h]_�&4.',

Kh_�i`�nb_�`clmn�]ihmc^_l[ncihm�ch�^_mcahcha�[�]fchc][f�nlc[f� cm�ni�]f_[lfs�mn[n_�

nb_�jlcg[ls�`i]om�[h^�qb[n�ion]ig_�qcff�\_�g_[mol_^�ni�[^^l_mm�nb[n�ko_mncih,�

Kh_�il�nqi�g_[mol_m�i`�ion]ig_�qbc]b�[l_�]fchc][ffs�cgjiln[hn�[h^�mo\d_]n�ni�

i\d_]ncp_�g_[mol_g_hn�mbiof^�\_�]bim_h�&4.',

=�\c[m� cm�[hs�`[]nil�inb_l�nb[h�nb_�nl_[ng_hn�qbc]b�á][om_mà�[�^c``_l_h]_�

\_nq__h�aliojm�&4.',� >c[m_m�][h�\_�chnli^o]_^�ch�nb_�m_f_]ncih�i`�mno^s�mo\d_]nm*�

ch�nb_�ion]ig_�g_[mol_g_hnm*�il�\s�]ih`ioh^cha�`[]nilm�&4/',� Ocahc`c][hn�\c[m_m�

][h� f_[^�ni� ch[]]ol[n_�il�_p_h�`[fm_�]ih]fomcihm�[m�ni�nl_[ng_hn�_``_]ncp_h_mm,�

I[n]bcha*� \fch^cha�[h^�l[h^igct[ncih�[l_�nbl__�g_nbi^m�qbc]b�mbiof^�\_�om_^�

qb_h_p_l�jimmc\f_�ni�gchcgct_�nb_�_``_]nm�i`�\c[m,

Pb_�lif_�i`�]b[h]_�][h�hin�\_�_fcgch[n_^�ch�[hs�mno^s,� Diq_p_l*�ih_�][h�

^_n_lgch_�nb_�jli\[\cfcns�i`�g[echa�]ih]fomcihm�\[m_^�ih�]b[h]_�&4.',� Psj_�E�

_llilm�&ch]ill_]nfs�]ih]fo^cha�nb[n�[�jli^o]n�^i_m�qile'�[h^�nsj_�EE�_llilm�

&ch]ill_]nfs�]ih]fo^cha�nb[n�[�jli^o]n�^i_m�hin�qile'�\inb�h__^�ni�\_�[pic^_^,�

Kh_�q[s�ni�[pic^�nb_m_� cm�\s�oncfctcha�m[gjf_�mct_�[h^�jiq_l�][f]of[ncihm�jlcil�ni�

]ih^o]ncha�[�nlc[f,
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0,1� ?jind_`m\odjin�\i_�^c\gg`ib`n�pidlp`�oj�\lp\^pgopm`

?fchc][f�nlc[fm�[l_�`l[oabn�qcnb�^c``c]ofnc_m�l_a[l^f_mm�i`�nb_�mj_]c_m�il�

nb_l[js�i`�chn_l_mn,� J_p_lnb_f_mm*�nb_�l_mofnm�i`�]fchc][f�nlc[fm�[l_�i`n_h�]lcnc][f� ch�

^_n_lgchcha�biq�[�jli^o]n�qcff�qile�ch�nb_�jli^o]ncih�m_nncham�ch�qbc]b�nb_s�qcff�

\_�om_^,� Sb_l_[m�f[\il[nils�nlc[fm�[l_�]ih^o]n_^�ih�[�go]b�mg[ff_l�m][f_�nb[h�

`c_f^�nlc[fm�[h^�[ffiq�`il�al_[n_l�]ihnlif�\s�nb_�chp_mnca[nil*�[ko[]ofnol_�jl_m_hnm�

ohcko_�]b[ff_ha_m� ch�nb_�^_mcah�[h^�]ih^o]n�i`�p[fc^�]fchc][f�nlc[fm,

I[hs�i`�nb_�]b[ff_ha_m�`[]_^�qbcf_�]ih^o]ncha�]fchc][f� l_m_[l]b� ch�

[ko[]ofnol_�[l_�[nnlc\on[\f_�ni�nb_�h[nol_�i`�nb_�jli^o]ncih�msmn_gm8� c_,� f[la_�

hog\_lm�i`�[hcg[fm�fcp_�ch�q[n_l�qb_l_�nb_s�[l_�hin�l_[^cfs�pcmc\f_�il�[]]_mmc\f_,�

@cl_]n�i\m_lp[ncih�il�]fchc][f�_p[fo[ncih�i`�`cmb�qbc]b�[l_� ch�[h�[ko[nc]�

_hpclihg_hn�cm�^c``c]ofn*�[h^�nb_�f[la_�hog\_lm�i`�`cmb�g[e_m�_r[gch[ncih�i`�[ff�

ch^cpc^o[fm�cgjl[]nc][f,� Pb_�n[aacha�i`�ch^cpc^o[fm�cm�jlibc\cncp_fs�_rj_hmcp_*�ncg_�

]ihmogcha*�mnl_mm`of�ni�nb_�`cmb*�[h^�nb_l_`il_�ch_``c]c_hn*� j[lnc]of[lfs�qb_h�nb_�

i\d_]ncp_�cm�ni�^_n_lgch_�nl_[ng_hn�^c``_l_h]_m�[jjfc_^�[n�nb_�alioj�&][a_*� j_h*�

n[he*�il�jih^'� f_p_f� &40',� >inb�nb_�h__^�`il�][jnol_*�[h^�nb_� f[la_�hog\_lm�i`�

ch^cpc^o[f�[hcg[fm*� h_]_mmcn[n_m�nb_�h__^�`il�[� `ilg[fct_^�m_f_]ncih�[h^�m[gjfcha�

jli]_mm�ni�gchcgct_�\c[m,

Ar[gch[ncih�i`�ch^cpc^o[f�`cmb�l_kocl_m�][jnol_*� l_gip[f�i`�nb_�[hcg[f�`lig�

q[n_l*�[h^�[h_mnb_mc[,� Pbcm� chnli^o]_m�ncg_�[m�[h�cgjiln[hn�]ihmc^_l[ncih�

\_][om_�nb_�[mm_mmg_hn�l_kocl_m�[�gchcgog�[giohn�i`�_r[gch[ncih�ncg_,� Och]_�

cn�n[e_m�oj�ni�n_h�gchon_m�`il�nb_�`cmb�ni�\_]ig_�[h[_mnb_ncm_^*�mn[aa_lcha�aliojm�

`il�[h_mnb_nc]� ch^o]ncih�cm�h_]_mm[ls,� @[n[�]iff_]ncih�oh^_l�mo]b�]ih^cncihm�i`n_h
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l_kocl_m�[�]iil^ch[n_^�á[mm_g\fs�fch_à�[jjli[]b�qcnb�ih_�j_lmih�][jnolcha�nb_�

`cmb*�ih_�[h_mnb_ncmcha�nb_g�[h^�gihcnilcha�`cmb�ch�nb_�[h_mnb_nc]�\[nb*�ih_�il�

gil_�g[echa�i\m_lp[ncihm�[h^�ih_�j_lmih� l_]il^cha�nb_�^[n[,� Pb_l_�g[s�[fmi�

\_�inb_lm�qbi�[l_�]liq^cha�`cmb� ch�nb_�h_rn�][a_�qbcf_�ih_�][a_� cm�\_cha

_r[gch_^,

Eh�[^^cncih*� `cmb�[l_�g[chn[ch_^�ch�[�]ihn[chg_hn�msmn_g*�omo[ffs�_cnb_l�

n[hem�il�h_n�j_hm,� Bcmb�qcnbch�[�n[he�il�j_h�mb[l_�[�]iggih�_hpclihg_hn�[h^�

`__^cha� l_acg_h�mi�alioj�_``_]nm�gomn�\_�[^^l_mm_^�ch�nb_�nlc[f�^_mcah,� Pb_�

_rj_lcg_hn[f�ohcn� cm�omo[ffs�[n�nb_�alioj� f_p_f,� Clioj�_``_]nm�gomn�\_�]ihmc^_l_^�

qb_h�[ffi][ncha�[h^�[^gchcmn_lcha�nl_[ng_hnm*�m[gjfcha*�[h^�[mm_mmcha�mn[ncmnc]m,

Oig_�[ko[]ofnol_�jli^o]ncih�`[]cfcnc_m�[l_�f[h^�\[m_^�[h^�_[mcfs�

[]]_mm_^,� Diq_p_l*�gimn�m[fgih�aliq+ion�mcn_m�[l_�fi][n_^�ch�m_[q[n_l*�[h^�

g[hs�[l_�fi][n_^� ch� l_gin_�[l_[m,� Pb_�jin_hnc[f� cgj[]n�i`�^_f[sm� ch�pcmcncha�nb_�

mno^s�mcn_�^o_�ni�_kocjg_hn�`[cfol_m�il�ch]f_g_hn�q_[nb_l�gomn�\_�[^^l_mm_^�

jlcil�ni�nb_�mn[ln�i`�[�mno^s,

0,1,/� ?c\gg`ib`n�_p`�oj�oc`�kmj_p^odji�n`oodib

L_l`ilgcha�l_m_[l]b� ch�[�jli^o]ncih�m_nncha�jl_m_hnm�g[hs�]b[ff_ha_m�nb[n�

][h�nbl_[n_h�nb_�mo]]_mm�i`�nb_�nlc[f,� Pb_�mo]]_mm�i`�[�nlc[f�^_j_h^m�ih�nb_�

]iggcng_hn�i`�_p_lsih_� chpifp_^*�qbc]b�i\pciomfs�ch]fo^_m�nb_�`cmb�`[lg_l,� Pi�

domnc`s�j[lnc]cj[ncha�`offs*� nb_�`[lg_l�gomn�\_fc_p_�nb[n�nb_�mo]]_mm�i`�nb_�nlc[f� cm�ch�

nb_�\_mn�chn_l_mn�i`�nb_�\omch_mm,� ?iggohc][ncih�\_nq__h�l_m_[l]b_lm�[h^�`[lg�

g[h[a_g_hn�cm�p_ls�cgjiln[hn,� B[lg_lm�mbiof^�\_�`offs�[q[l_�i`�[hs�lcmem
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chpifp_^*�_mj_]c[ffs�c`�nb_l_�qcff�\_�aliojm�i`�bcm�`cmb�nb[n�qcff�hin�l_]_cp_�

nl_[ng_hn,� @_n[cfm�l_a[l^cha�qb[n�b[jj_hm�[h^�qbi�cm�l_mjihmc\f_�`il�fimm_m�

mbiof^�\_�_mn[\fcmb_^�\_`il_�nb_�nlc[f�a_nm�oh^_hY-[s,� A[lfs�mnijjcha�lof_m�mo]b�

[m�qcnb^l[q[f�`lig�nb_�mno^s�^o_�ni�oh_rj_]n_^�^cm_[m_�il�b[lp_mn�l_kocl_�`off�

^cm]ommcih�[h^�[al__g_hn�\_`il_�nb_�mno^s�mn[lnm,

Pb_�iqh_l�i`�nb_�@;IE�CJ�hin�nb_�ihfs�j_lmih�qbi�h__^m�ni�\_�`[gcfc[l�qcnb�

nb_�nlc[f�jlini]if,� Pb_� cgjiln[h]_�i`�nb_�[orcfc[ls�j_lmihh_f�qbi�qile�qcnb�nb_�

`cmb� cm�i`n_h�oh^_l_mncg[n_^�&3/',� Iimn�`[lgm�qcff�omo[ffs�b[p_�[�mcn_�g[h[a_l�

[h^�m_p_l[f�mcn_�qile_lm�qbi�qcff�[]no[ffs�\_�nb_�ch^cpc^o[fm�j[lnc]cj[ncha�ch�nb_�

nlc[f,� En�cm� cgj_l[ncp_�nb[n�[ff�i`�nb_�mcn_�qile_lm�[l_�ch`ilg_^*�il�_fm_�[�mbc`n�

]b[ha_�il�qile�lin[ncih�]iof^�l_mofn�ch�[�m_n�i`�q_ff�g_[hcha*�\on�oh+ch`ilg_^�

qile_lm�j[lnc]cj[ncha� ch�nb_�mno^s,� ?iggohc][ncih�qcnb�[h^�oh^_lmn[h^cha�\s�nb_�

mcn_�qile_lm�cm�_rnl_g_fs�cgjiln[hn�ch�a_nncha�]igjfc[h]_�qcnb�[�jlini]if,� Jin�ihfs�

^i�nb_s�b[p_�ni�ehiq�qb[n�ni�^i*� nb_s�b[p_�ni�\_�]ihpch]_^�nb[n�cn�cm�h_]_mm[ls�ni�

^i� cn�]ill_]nfs,

=�`[lg�qbc]b�cm�ni�\_�j[ln�i`�[�]fchc][f�nlc[f�gomn�\_�]bim_h�\[m_^�ih�gil_�

nb[h�domn�[�qcffchah_mm�ni�j[lnc]cj[n_,� Pb_�`[]cfcnc_m�[fmi�h__^�ni�\_�_r[gch_^,

Pb_�fi][ncih*� nb_�[p[cf[\cfcns�i`�[�qile�jf[n`ilg*�[h^�nb_�jl_m_h]_�i`�mo``c]c_hn�

hog\_lm�i`�][a_m�il�n[hem�qcnb�mcgcf[l�]b[l[]n_lcmnc]m�[l_�cgjiln[hn�`[]nilm,

N_]il^�e__jcha�jl[]nc]_m�[n�[�][h^c^[n_�`[lg�mbiof^�\_�[mm_mm_^,� Pb_m_�

l_]il^m�][h�[hmq_l�qb_nb_l�il�hin�nb_�^cm_[m_�i`�chn_l_mn�b[m�bcmnilc][ffs�\__h�

jl_m_hn�[h^�nb_l_`il_�nb_�jli\[\cfcns�nb[n�cn�qcff�i]]ol�^olcha�nb_�mno^s,� Pb_s�

]iof^�[fmi�mbiq�c`�[hinb_l�^cm_[m_�jli\f_g*�qbc]b�]iof^�]igjligcm_�nb_�nlc[f*
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b[m�b[^�[�bcmnils�i`�i]]ollcha,� Pb_�ko[fcns�i`�nb_�l_]il^m�g[s�[fmi�acp_�[h�

ch^c][ncih�i`�biq�q_ff�mno^s�l_]il^m�g[s�\_�e_jn,� E`�[�`[lg�[fl_[^s�e__jm�]f_[l*�

^_n[cf_^*�]igjf_n_�l_]il^m�ih� cn_gm�mo]b�[m�`__^cha*�giln[fcnc_m*�[h^�nl_[ng_hnm*�

cn�mbiof^�\_�l_f[ncp_fs�_[ms�ni�[^[jn�]oll_hn�jl[]nc]_m�`il�[�]fchc][f�nlc[f,� Kh�nb_�

inb_l�b[h^*� c`�`[lg�l_]il^m�[l_�i\pciomfs�hin�e_jn�il�[l_�hin�[�]ih]_lh�i`�`[lg�

g[h[a_g_hn�[h^�mn[``*�nbcm�g[s�mcah[f�[�`onol_�^c``c]ofns�qcnb�jlini]if�]igjfc[h]_,�

Pb_�`_q_l�]b[ha_m�nb[n�[l_�g[^_�ih�nb_�`[lg�ni�[]]iggi^[n_�[�nlc[f*� nb_�gil_�

fce_fs�l_mofnm�qcff�\_�a_h_l[n_^,

0,1,0� Pm`\oh`io�\i_�_jndib�^jind_`m\odjin

?fchc][f�nlc[fm� ch�hih+[ko[]ofnol_�m_nncham�omo[ffs�chpifp_�nl_[ng_hnm�[jjfc_^�

ni�ch^cpc^o[f�[hcg[fm,� En�cm� a_h_l[ffs�[�mcgjf_�g[nn_l�i`�][f]of[ncha�nb_�]ill_]n�

^im[a_�[h^�[^gchcmn_lcha�mo]b�jli^o]nm�\s�chd_]ncih�il�il[ffs,� Pb_�^im[a_� cm�

\[m_^�ih�nb_�ch^cpc^o[f%m�q_cabn*�il�[�mn[h^[l^�^im_�cm�om_^�`il�[ff�[hcg[fm�ch�[�

acp_h�mct_�l[ha_,� Pb_l_�cm�a_h_l[ffs�]ih`c^_h]_�nb[n�_[]b�mno^s�ch^cpc^o[f�

l_]_cp_m�nb_�]ill_]n�^im[a_�i`�nb_�jli^o]n�\_cha�chp_mnca[n_^,

=ko[]ofnol_�nl_[ng_hnm�[l_�omo[ffs�[jjfc_^�[n�nb_�alioj� f_p_f�&\s�][a_*�

n[he*�il�jih^',� Sb_nb_l�nb_�g_^c][ncih�cm�il[f�il�[^gchcmn_l_^�[m�[�\[nb�

nl_[ng_hn*�[ff�^imcha�][f]of[ncihm�[h^�[^gchcmnl[ncih�[jjfs�ni�nb_�alioj*� hin�nb_�

ch^cpc^o[f,

@im[a_�i`�ch+`__^�nl_[ng_hnm�[l_�omo[ffs�][f]of[n_^�\[m_^�ih�nb_�q_cabn�i`�

nb_�`cmb*�[m�cn�qiof^�\_�`il�n_ll_mnlc[f�\[m_^�[hcg[fm,� Diq_p_l�nb_�nin[f�\cig[mm�

i`�nb_�alioj�cm�om_^�`il�nb_�^im[a_�][f]of[ncih,� Pb_�alioj�\cig[mm�gomn�\_
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\[m_^�ih�nb_�[p_l[a_�q_cabn�i`�`cmb� ch�nb_�alioj*�[h^�nb_�`[lg_läm�_mncg[n_�i`�

biq�g[hs�`cmb�[l_�ch�nb_�alioj,� @olcha�[^gchcmnl[ncih�i`�ch+`__^�nl_[ng_hnm*�ih_�

b[m�ni�[cg�`il�[h�[p_l[a_�^im_,� Oig_�`cmb�[l_�gil_�[aal_mmcp_�nb[h�inb_lm�

^olcha�[hs�ih_�`__^cha�[h^�qcff�_[n�gil_�i`�nb_�g_^c][n_^�`__^*�mig_�qcff�_[n�

f_mm,� Kh_�lcme�[mmi]c[n_^�qcnb�nbcm�q[m�^_gihmnl[n_^�qcnb�jl_fcgch[ls�mno^c_m�

omcha�nlc]bfil`ih�[m�[h�il[f�nl_[ng_hn�`il�m_[�fc]_�&41',� @olcha�nb_m_�mno^c_m�cn�q[m�

[jj[l_hnfs�hin�oh]iggih�`il�mig_�i`�nb_�`cmb�ni�l_]_cp_�[h�ip_l^im_,�

?ihm_ko_hnfs*� mig_�ch+`__^�nl_[ng_hnm�mbiof^�\_�mjl_[^�ip_l�gofncjf_�`__^cham,�

Dij_`offs�\s�nb_�_h^�i`�nb_�_hncl_�nl_[ng_hn�j_lci^*�[ff� ch^cpc^o[fm�qcff�b[p_�b[^�[�

]b[h]_�ni� l_]_cp_�[h�[jjlijlc[n_�^im_,

>[nb�nl_[ng_hnm�[l_�[^gchcmn_l_^�\[m_^�ih�[�mj_]c`c_^�]ih]_hnl[ncih�i`�

]b_gc][f� ch�]ihn[]n�qcnb�nb_�`cmb�`il�[�mj_]c`c_^�j_lci^�i`�ncg_,� @imcha�

][f]of[ncihm�[l_�\[m_^�ih�nb_�pifog_�i`�nb_�q[n_l�ch�qbc]b�nb_�`cmb�[l_�]ihn[ch_^,�

Eh�[�n[he�nbcm�g[s�\_�][f]of[n_^�kocn_�jl_]cm_fs,� Diq_p_l*� ch�[�][a_�nb[n�b[m�

\__h�mollioh^_^�\s�[�n[lj[ofch*� nb_�][f]of[ncih�gomn�\_�\[m_^�ih�_mncg[n_^�

^cg_hmcihm,� Llcil�ni�nl_[ng_hn*� nb_�pifog_�i`�nb_�h_n�_h]fimol_�gomn�\_� l_^o]_^�

[h^�nb_h�mollioh^_^�\s�[h� cgj_lg_[\f_�n[lj[ofch,� Pb_�mb[j_�cm�^c``c]ofn�ni�

]b[l[]n_lct_*�[h^�]ihm_ko_hnfs�pifog_�cm�^c``c]ofn�ni�][f]of[n_,� =h�[^^_^�^c``c]ofns�

cm�nb[n�nb_�mb[j_�][h�p[ls�`lig�][a_�ni�][a_�^o_�ni�q[n_l�]oll_hnm�jombcha�nb_�

n[lj[ofch,� =hinb_l�]ihmc^_l[ncih�qcnb�alioj�nl_[ng_hnm�cm�nb[n�cn�cm�[�l_f[ncp_fs�

ch_``c]c_hn�msmn_g�`il�n_mncha�[�jli^o]n,� En�cm�_]ihigc][ffs�ch_``c]c_hn�\_][om_�[�

p_ls�f[la_�hog\_l�i`�ch^cpc^o[fm�gomn�\_�nl_[n_^*�qbcf_�ihfs�[�l_f[ncp_fs�mg[ff�

jlijilncih�[l_�_r[gch_^,� En�cm�mn[ncmnc][ffs�ch_``c]c_hn�\_][om_�[�l_f[ncp_fs�mg[ff

1.



m[gjf_�cm�om_^�ni�_mncg[n_�_``_]nm�ch�[�f[la_�alioj�[h^�nb_l_`il_�m[gjfcha�_llil�cm�

[�]ih]_lh,� Pl_[ng_hn�[^gchcmnl[ncih� cm�i`n_h� f[\iol�chn_hmcp_,� B__^cha�[ff�i`�nb_�

][a_m�ih�[�mcn_�g[s�n[e_�m_p_l[f�j_ijf_�m_p_l[f�biolm�nqc]_�[�^[s,� >[nb�

nl_[ng_hnm�l_kocl_�[�al_[n�^_[f�i`�][a_�jl_j[l[ncih�jlcil�ni�nl_[ng_hn,� Bil�nb_m_�

l_[mihm*�alioj�nl_[ng_hnm�][h�\_�l_f[ncp_fs�gil_�_rj_hmcp_�ni�mno^s�nb[h�

ch^cpc^o[ffs�[jjfc_^�nl_[ng_hnm,

0,1,1� Kpo^jh`�h`\npm`h`ion�\i_�n\hkgdib

=�mo]]_mm`of�]fchc][f�nlc[f�^_j_h^m�ih�b[pcha�g_[mol[\f_�ion]ig_&m'�ni�

]igj[l_�\_nq__h�nb_�nl_[ng_hn�aliojm,� Pb_m_�ion]ig_m�][h�\_� l_f[n_^�ni�

jli^o]ncih�j[l[g_n_lm�mo]b�[m�aliqnb� l[n_�il�`__^�]ihp_lmcih*�il�nb_s�][h�\_�[�

g_[mol_�i`�[�^cm_[m_�j[l[g_n_l�mo]b�[m�giln[fcns�l[n_*� fc]_�\ol^_hm*�il�^cm_[m_�

jl_p[f_h]_,� Pb_�[ko[]ofnol_�ch^omnls�n_h^m�ni�\_�q_ff�\_bch^�inb_l�[alc]ofnol[f�

ch^omnlc_m�ch�nb_�]ihnchoiom�gihcnilcha�i`�jli^o]ncih�j_l`ilg[h]_�j[l[g_n_lm*�

^o_�ch�j[ln�ni�nb_�^c``c]ofns�ch�j_l`ilgcha� ch]l_g_hn[f�i\m_lp[ncihm�\_`il_�b[lp_mn�

&3/',� Pbcm�jl_m_hnm�[h�chb_l_hn�jli\f_g�`il�chp_mnca[nilm�nlscha�ni�^_n_]n�mo\nf_�

_``_]nm�ch�[�jli^o]ncih�m_nncha�&3/',

0,2� Oo\odnod^\g�^jind_`m\odjin

Pb_�mn[ncmnc][f�[mj_]nm�i`�[�nlc[f�[l_�[�p_ls�cgjiln[hn�j[ln�i`�nb_�jf[hhcha�

jli]_mm�[h^�nb_s�mbiof^�\_�][l_`offs�]ihmc^_l_^�^olcha�nb_�nlc[f�^_mcah,� En�cm�

om_`of�ni�]ihmofn�[�mn[ncmnc]c[h�^olcha�jlini]if�^_p_fijg_hn�l[nb_l�nb[h�q[cncha

1/



ohncf�nb_�[h[fsmcm�mn[a_,� Oig_�mj_]c`c]�]ihmc^_l[ncihm�[l_�^_m]lc\_^�\_fiq,

0,2,/� Qido�ja�?ji^`mi

Eh�^_n_lgchcha�nb_�m[gjf_�mct_�l_kocl_g_hnm�i`�[�nlc[f*� nb_�chp_mnca[nil�

gomn�`clmn�c^_hnc`s�nb_�mg[ff_mn�ch^_j_h^_hn�aliojcha�i`�n_mn�mo\d_]nm�nb[n�][h�\_�

[mm_mm_^,� Bil�g[hs�]fchc][f�nlc[fm�chpifpcha�n_ll_mnlc[f�mj_]c_m*�nb_�ch^cpc^o[f�cm�nb_�

ohcn�i`�]ih]_lh*�il�_rj_lcg_hn[f�ohcn,� Eh�[ko[]ofnol_*�nb_�j_h*�][a_*�il�n[he�i`�

`cmb� cm�omo[ffs�nb_�ohcn�i`�]ih]_lh,� Pb_l_�[l_�nqi�g[ch� l_[mihm�`il�nbcm9� /�'�

g[h[a_g_hn�n_]bhcko_m�mo]b�[m�`__^cha*�nl_[ng_hnm*� b_[fnb�[mm_mmg_hnm*�[h^�

b[lp_mncha�[l_�omo[ffs�^ih_�\s�j_h*�[h^�0'�nb_�boa_�hog\_lm�i`�ch^cpc^o[fm�

g[e_m�nb_�n[me�i`�c^_hnc`scha�[h^�`ch^cha�mj_]c`c]�ch^cpc^o[fm�pclno[ffs�cgjimmc\f_,

Sb_h�nb_�ohcn�i`�]ih]_lh� cm�[�alioj�i`�`cmb*� nb_l_�[l_�nqi�q[sm�ni�

[jjli[]b�nb_�[h[fsmcm,� Pb_�`clmn*�gil_�]ihm_lp[ncp_*�[jjli[]b� cm�ni�mcgjfs�fiie�[n�

nb_�g_[h�p[fo_�`il�nb_�alioj,� =hinb_l�[jjli[]b�cm�ni�oncfct_�[�g_nbi^�qbc]b�

]ig\ch_m� ch^cpc^o[f�[h^�alioj�_``_]nm,

0,2,0� O\hkg`�ndu`n

Kh]_�nb_�_rj_lcg_hn[f�ohcn�b[m�\__h�m_f_]n_^*� nb_�hog\_l�i`�ohcnm�h__^_^�

ni�_p[fo[n_�nb_�_``c][]s�[h^�m[`_ns�i`�nb_�jli^o]n�\_cha�mno^c_^�gomn�\_�

_mncg[n_^,� En�cm�chnocncp_fs�i\pciom�nb[n�nb_�gil_�mo\d_]nm�nb[n�[l_�ch�[�mno^s*� nb_�

gil_�]ih`c^_h]_�nb_l_�cm�nb[n�i\m_lp_^�^c``_l_h]_m�[l_�hin�^o_�ni�l[h^ig�

p[lc[ncih�&42',� Amncg[ncha�nb_�h_]_mm[ls�m[gjf_�mct_�`il�nb_�_rj_lcg_hn[f�ohcnm

10



mbiof^�\_�\[m_^�ih8� /'�p[lc[\cfcns�\_nq__h�ohcnm�&j_hm�il�][a_m'*�0'�jl_]cmcih�i`�

_mncg[n_�l_kocl_^*�1'�]ih`c^_h]_*�2'�jiq_l*�[h^�3'�fiacmnc][f�]ihmc^_l[ncihm�&43',

Pb_�g_[mol_�i`�p[lc[\cfcns�\_nq__h�ohcnm�om_^�ch�nb_m_�][f]of[ncihm�cm�nb_�

mn[h^[l^�^_pc[ncih�&mko[l_�liin�i`�nb_�[p_l[a_�mko[l_^�^_pc[ncih�`lig�nb_�g_[h'�

&44',� Pb_�jl_]cmcih�i`�nb_�_mncg[n_�l_kocl_^� cm�[h�_mncg[n_�i`�[�nl_[ng_hn�_``_]n�

il�nb_�gchcgog�^c``_l_h]_�\_nq__h�nqi�nl_[ng_hnm�nb[n�nb_�chp_mnca[nil�qcmb_m�ni�

^_n_]n,� ?ih`c^_h]_�cm�nb_�jli\[\cfcns�nb[n�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�cm�hin�

^o_�ni�]b[h]_,� Liq_l�cm�nb_�jli\[\cfcns�i`�hin�]iggcnncha�[�Psj_�EE�_llil*� c,_,� nb_�

jli\[\cfcns�i`�`ch^cha�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�qb_h�ih_�_rcmnm,

Hiacmnc][f�]ihmc^_l[ncihm�ch]fo^_�]imn*�ncg_�]ihmc^_l[ncihm*�[h^�[\cfcns�ni�`cn�chni�

`[lg�jli^o]ncih�jl[]nc]_m,

Kh_�`ilgof[�om_^�ni�][f]of[n_�nb_�m[gjf_�mct_�`il�[h�ion]ig_�p[lc[\f_�

qcnb�[�]ihnchoiom�^cmnlc\oncih�\_cha�g_[mol_^�&43'� cm8�

h; � 0� W&V åYV *'O � L

h�;�m[gjf_�mct_�ch�_[]b�alioj

Vk�;�p[fo_�i`�V�]ill_mjih^cha�ni�]ih`c^_h]_�&/,74�`il�73#�

]ih`c^_h]_'

Vj�;�p[fo_�i`�V�]ill_mjih^cha�ni�jiq_l�&+.,62�`il�6.#�jiq_l'

O� ;�_mncg[n_�i`�nb_�mn[h^[l^�^_pc[ncih�i`�nb_�ion]ig_�j[l[g_n_l�

Ta�;�_mncg[n_�i`�g_[h�i`�ion]ig_�ch�_rjim_^�&nl_[n_^'�alioj�

Ta�;�_mncg[n_�i`�g_[h�i`�ion]ig_�ch�oh_rjim_^�&]ihnlif'�alioj
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?[f]of[ncha�nb_�h_]_mm[ls�hog\_l�i`�_rj_lcg_hn[f�ohcnm�g[s�hin�\_�nb_�

ihfs�m[gjf_�mct_�][f]of[ncih,� E`�[ff�i`�nb_�[hcg[fm�qcnbch�_[]b�ohcn�][h�hin�\_�

m[gjf_^*�nb_h�nb_�hog\_l�i`�ch^cpc^o[fm�ni�\_�m[gjf_^�`lig�_[]b�ohcn�gomn�\_�

][f]of[n_^,� Pbcm�cm�\[m_^�ih�go]b�nb_�m[g_�`[]nilm9� /�'�p[lc[\cfcns�qcnbch�[�alioj�

&\_nq__h� ch^cpc^o[fm'*�0'�jl_]cmcih�i`�_mncg[n_�l_kocl_^*�1'�]ih`c^_h]_*�2'�

fiacmnc]m,� Liq_l�cm�hin�j[ln�i`�nb_�][f]of[ncih�\_][om_�nb_�ai[f� cm�ni�^_n_lgch_�[h�

[p_l[a_�`il�[h�ion]ig_�j[l[g_n_l�qcnbch�nb_�alioj*� hin�ni�^_n_]n�[�^c``_l_h]_,

Pb_�`ilgof[�cm� &43'8�

h�;�2O7HY�

h�;�m[gjf_�mct_

2� cm�nb_�[jjlircg[n_�mko[l_�i`�nb_�V�p[fo_�&/,74'�]ill_mjih^cha�ni�

73#�]ih`c^_h]_

3�;�mn[h^[l^�^_pc[ncih�i`�nb_�j[l[g_n_l�\_cha�g_[mol_^

H�;�g[rcgog�[ffiq[\f_�^c``_l_h]_�\_nq__h�nb_�_mncg[n_�[h^�nb_�

nlo_�[p_l[a_�p[fo_

0,3� ?jiomjggdib�]d\n

E^_[ffs*� nb_�ihfs�^c``_l_h]_�\_nq__h�nb_�nl_[ng_hn�alioj�[h^�nb_�]ihnlif�

alioj*�]bim_h�ni�l_jl_m_hn�[�jijof[ncih�i`�chn_l_mn*� cm�nb_�nl_[ng_hn�&44',� =�\c[m�

qiof^�\_�[hs�msmn_g[nc]�chnli^o]ncih�i`�^c``_l_h]_m�il�^cmnilncih�i`�^c``_l_h]_m�

\_nq__h�aliojm,� Pb_l_�[l_�g[hs�jimmc\f_�miol]_m�i`�\c[m� ch�[�]fchc][f�nlc[f,� En�

][h�\_�chnli^o]_^�^olcha�m_f_]ncih�i`�nb_�mno^s�jijof[ncih*�nl_[ng_hn�[ffi][ncih*�

m_f_]ncih�i`�ch^cpc^o[fm�`il�_r[gch[ncih*�ion]ig_�[mm_mmg_hnm*�[h^-il�`ch[f

12



[h[fsmcm,� ?ihm_ko_hnfs*� cn�cm� cgjiln[hn�ni�l_]iahct_�nb[n�[fnbioab�\c[m�][h�h_p_l�

\_�]igjf_n_fs�]ihnliff_^*�_``ilnm�ni�fcgcn�[h^�^_`ch_�\c[m�gomn�\_�]ihnchoiom�&45',

Biffiqcha�cm�[�^_m]lcjncih�i`�nbl__�]iggihfs�om_^�g_nbi^m�nb[n�b_fj�

]ihnlif�\c[m� ch�]fchc][f�nlc[fm8�g[n]bcha*� l[h^igct[ncih*�[h^�\fch^cha,

0,3,/� I\o^cdib

Kh_�q[s�ni�b_fj�_hmol_�mcgcf[lcns�\_nq__h�nl_[ng_hn�aliojm*�[h^�]ihnlif�

`il�jin_hnc[f�]ih`ioh^cha�`[]nilm�cm�ni�om_�g[n]bcha�&4/�',� Eh�jlimj_]ncp_�mno^c_m�

mo]b�[m�]fchc][f�nlc[fm*�g[n]bcha�cm�^ih_�\s�m_f_]ncha�l_m_[l]b�ohcnm�qbc]b�[l_�

mcgcf[l�ch� l_mj_]n�ni�jin_hnc[f�]ih`ioh^cha�p[lc[\f_&m'*� nb_h�nb_�g[n]b_^�ohcnm�[l_�

[ffi][n_^�ni�nl_[ng_hn�[h^�]ihnlif�aliojm�&43',� Lin_hnc[ffs�]ih`ioh^cha�p[lc[\f_m�

qbc]b�[l_�om_^�`il�g[n]bcha�]iof^�\_�[hs�lcme�`[]nil&m'�qbc]b�]iof^�b[p_�[h�

_``_]n�ih�nb_�ion]ig_�i`�]bic]_,� I[n]bcha�qcff�[fmi�i`n_h� f_[^�ni�[�gil_�

mn[ncmnc][ffs�_``c]c_hn�[h[fsmcm�nb[h�qcff�m_f_]ncih�\s�l[h^ig�m[gjfcha�&4/',� Pbcm�

mn[ncmnc][f�_``c]c_h]s�cm�a[ch_^� c`�g[n]bcha�cm�mo]]_mm`of�\_][om_�nb_�nqi�aliojm�ni�

\_�]igj[l_^�mbiof^�\_�gil_�mcgcf[l�ni�_[]b�inb_l�nb[h�nb_s�qiof^�\_�c`�ohcnm�[l_�

l[h^igfs�[ffi][n_^,� Pbcm�mcgcf[lcns�m_lp_m�ni�^_]l_[m_�\[]ealioh^�p[lc[ncih*�qcnb�

nb_� l_mofn�nb[n�[hs�i\m_lp_^�^c``_l_h]_m�\_nq__h�aliojm�mbiof^�\_�^o_�ni�nb_�

nl_[ng_hn�_``_]n�oh^_l�mno^s,

Pb_�`iffiqcha�cm�ih_�_r[gjf_�i`�biq�g[n]bcha�][h�\_�om_^�qb_l_�][a_�

mct_�[h^� fc]_� fi[^�[l_�c^_hnc`c_^�[m�jin_hnc[f�]ih`ioh^_lm,� E`�[�mcn_�om_^�ch�[�nlc[f�

]ihmcmn_^�i`�0.�mno^s�][a_m�[h^�mcr�i`�nb_m_�][a_m�q_l_� /3�g�mko[l_�[h^� /0�i`�

nb_�][a_m�q_l_�/0�g�mko[l_*� nb_h�nb_�][a_m�mbiof^�\_�[ffi][n_^�ni�g_^c][n_^
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[h^�]ihnlif�aliojm�[`n_l�\_cha�g[n]b_^�\[m_^�ih�][a_�mct_�[h^�]fim_mn�[p_l[a_�

hog\_l�i`� fc]_�j_l�`cmb,� I[n]bcha�\[m_^�ih�][a_�mct_�_hmol_m�nb[n�_ko[f�

hog\_lm�i`�][a_m�qcnbch�_[]b�][a_�mct_�[l_�ch�_[]b�nl_[ng_hn�alioj,� I[n]bcha�

\[m_^�ih� fc]_�]iohnm�_hmol_m�nb[n�fc]_�hog\_lm�[l_�mcgcf[l�\_nq__h�nl_[ng_hn�

aliojm�jlcil�ni�mn[lncha�nb_�_rj_lcg_hn,� Scnbion�g[n]bcha*� cn�cm�jimmc\f_�nb[n�nb_�

nqi�aliojm�]iof^�^c``_l�ch�jl_+nlc[f�fc]_�\ol^_hm�]ihmc^_l[\fs�\_`il_�nl_[ng_hn,� E`�

[ff�i`�nb_�][a_m�qcnb�fiq_l�fc]_�f_p_fm�b[jj_h�ni�\_�[ffi][n_^�ni�ih_�alioj*�[h^�[ff�

nb_�][a_m�qcnb�bcab� fc]_�f_p_fm�ni�nb_�inb_l�alioj*�[�nl_[ng_hn�_``_]n�qiof^�\_�

_cnb_l�gil_�^c``c]ofn�ni�^_n_]n�il�ip_l+_mncg[n_^,� Limn+nl_[ng_hn�^c``_l_h]_m�

\_nq__h�g[n]b_^�aliojm�qcff�gil_�fce_fs�\_�^o_�ni�nb_�nl_[ng_hn�_``_]n�oh^_l�

mno^s�l[nb_l�nb[h�^c``_l_h]_m�ch�jl_+nl_[ng_hn�fc]_�f_p_fm�il�][a_�mct_�_``_]nm,

0,3,0� N\i_jhdu\odji

I[n]bcha�][h�b_fj�l_^o]_�\c[m�][om_^�\s�[�`_q�ehiqh�p[lc[\f_m�&mo]b�[m�

jl_+nl_[ng_hn�fc]_�f_p_fm�il�][a_�mct_',� Diq_p_l*� ni�l_^o]_�nb_�_``_]nm�i`�inb_l*�

omo[ffs�ohehiqh*�_rnl[h_iom�`[]nilm*�[�`ilg[f� l[h^igct[ncih�jli]_^ol_� cm�

^_mcl[\f_�`il�nb_�[ffi][ncih�i`�_rj_lcg_hn[f�ohcnm�chni�nl_[ng_hn�aliojm�&43',�

N[h^igct[ncih�^i_m�hin�ao[l[hn__�nb[n�aliojm�qcff�\_�nb_�m[g_�qcnb� l_mj_]n�ni�

ehiqh�[h^�ohehiqh�`[]nilm*�\on�l[nb_l�nb[n�nb_�jli\[\cfcns�^cmnlc\oncih�i`�[ff�

jimmc\f_�ion]ig_m�i`�[ffi][ncih� cm�[p[cf[\f_�&43',

N[h^igct[ncih�][h�\_�[]bc_p_^�\s�`fcjjcha�[�]ich*�^l[qcha�hog\_lm�`lig�

[�b[n*� nblioab�om_�i`�l[h^ig�hog\_lm�n[\f_m*�il�\s�omcha�[�l[h^ig�hog\_l�

a_h_l[nil�&43',
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O_f_]ncih�i`�m[gjfcha�ohcnm�`lig�nb_�_rj_lcg_hn[f�ohcnm�&c,_,�m[gjfcha�`cmb�

`lig�mno^s�][a_m'�mbiof^�[fmi�\_�mo\d_]n�ni�l[h^igct[ncih�qb_h_p_l�jimmc\f_,� Eh�

g[hs�hih+[ko[]ofnol_�]fchc][f�nlc[fm*� cn�cm�`[clfs�_[ms�ni�jli^o]_�[�l[h^igct_^� fcmn�

i`�ch^cpc^o[fm�qbc]b�][h�\_�mo\d_]n_^�ni�jli\[\cfcns�\[m_^�m_f_]ncih�`il�ion]ig_�

g_[mol_g_hnm,� Eh�[ko[]ofnol_*�mch]_�cn�cm�omo[ffs�cgjimmc\f_�ni�c^_hnc`s�[h^�

m_f_]n�mj_]c`c]�ch^cpc^o[fm�`lig�_[]b�][a_*� l[h^ig�m[gjfcha� cm�gil_�^c``c]ofn,�

Pb_l_`il_�hih+jli\[\cfcns�\[m_^�g_nbi^m�[l_�omo[ffs�om_^,� =�]iggih�jl[]nc]_�

Eh�nb_�m[fgih�[ko[]ofnol_�ch^omnls�cm�ni�nbliq�ion�mig_�`__^�[h^�^cj�`cmb�[m�nb_s�

]ig_�oj�ni�_[n*� ][ff_^�`__^+[h^+^cj�m[gjfcha,� =h�[fn_lh[ncp_�g_nbi^�cm� ni�]liq^�

nb_�`cmb�omcha�[�m_ch_*�nb_h�^cj�nb_g�ion*�][ff_^�]liq^+[h^+^cj�m[gjfcha,� En�cm�hin�

nlofs�l[h^ig�mch]_�hin�[ff�`cmb�qcff�\_�][oabn�ch�nb_�m_ch_,� =fmi*�nb_�j_lmih�^cjjcha�

g[s�ch[^p_ln_hnfs�m_f_]n�`cmb�qcnb�]_ln[ch�]b[l[]n_lcmnc]m*�b_h]_�nbcm�g_nbi^�g[s�

\_�mo\d_]n�ni�[�m_f_]ncih�\c[m�&5',

0,3,1� >fch^cha

>fch^cha� l_`_lm�ni�nb_�]igjih_hnm�i`�nb_�mno^s�^_mcah�nb[n�jl_p_hn�

[q[l_h_mm�i`�nb_�mj_]c`c]�nl_[ng_hn�[ffi][ncih�\s�mig_�il�[ff� ch^cpc^o[fm� chpifp_^�

ch�nb_�nlc[f� &46',� Pb_�om_�i`�\fch^�n_]bhcko_m�jl_p_hnm�\c[m�`lig�[�p[lc_ns�i`�

miol]_m�&30',� En�jl_p_hnm�\c[m�`lig�nb_�chp_mnca[nil�^olcha�ion]ig_�[mm_mmg_hn�

\s�l_gipcha�[hs�_rj_]n[ncihm�^o_�ni�nl_[ng_hn,� ?fc_hnm�mbiof^�\_�\fch^_^�ni�

l_gip_�nb_�jimmc\cfcns�i`�jl_`_l_hnc[f�nl_[ng_hn�`il�ih_�alioj�il�nb_�inb_l,�

Ghiqf_^a_�i`�nl_[ng_hn�[ffi][ncih�\s�nb_�]fc_hn�]iof^� ch`fo_h]_�]igjfc[h]_*�

[h]cff[ls�][l_�[h^�[nn_hncih*�il�l_jilncha�i`�mc^_+_``_]nm�&46',
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0,4� N`lpdm`h`ion�ja�Cjj_�?gdid^\g�Lm\^od^`

Pb_�gimn�]iggih�joljim_�i`�]ih^o]ncha�nlc[fm�ni�CKL�mn[h^[l^m�cm�ni�

m[ncm`s�l_aof[nils�[a_h]s�l_kocl_g_hnm�`il�jli^o]n�[jjlip[f�[jjfc][ncihm,� ?ihn[]n�

qcnb�nb_�[jjlijlc[n_�aip_lhg_hn�[a_h]c_m�mbiof^�\_�g[^_�\_`il_�[�nlc[f�

]igg_h]_m� ch�il^_l�ni�_hmol_�nb_�jlijim_^�jlini]if�g__nm�l_aof[nils�

l_kocl_g_hnm,

Pb_�jbcfimijbs�i`�CKL�cm�l_[ffs�kocn_�mcgjf_,� Q_fh_l�&47'�mn[n_m�nb[n�nb_�

\[mc]m�i`�ko[fcns�msmn_gm*�mo]b�[m�CKL�[h^�Cii^�H[\il[nils�Ll[]nc]_m�&CHL'*�

[l_�nb_�`iffiqcha8� /'�mn[n_�qb[n�qcff�\_�^ih_*� 0'�^i�qb[n�cm�mn[n_^*� 1'� l_]il^�qb[n�

cm�^ih_*� 2'�p_lc`s�nb_�l_mofnm*�[h^�3'�[]n�ih�nb_�^c``_l_h]_m,

=]]igjfcmbcha�nb_m_�\[mc]�ai[fm�n[e_m�nb_�]iggcng_hn�[h^�]iil^ch[ncih�

i`�[�q_ff�nl[ch_^�n_[g�[h^�]igjf_n_�^i]og_hn[ncih�nblioabion�nb_�nlc[f*� cn�[fmi�

l_kocl_m�nb_�[\cfcns�ni�[^[jn�jlini]ifm�ni�nb_�j[lnc]of[l�mcno[ncihm�_h]iohn_l_^�ch�

jli^o]ncih�`cmb�`[lgm,� =�nbilioab�ehiqf_^a_�i`�[ff�jli^o]ncih�_p_hnm�_h[\f_m�

chp_mnca[nilm�ni�[hnc]cj[n_�gimn�i`�nb_�jli\f_gm�[h^�jf[h�`il�]ihncha_h]c_m,

0,4,/� L`mnjii`g

Pb_�alioj�i`�j_ijf_�h__^_^�ni�]igjf_n_�[�]fchc][f�nlc[f�qcff*�i`�]iolm_*�p[ls�

qcnb�]cl]ogmn[h]_m,� Diq_p_l*� ch�a_h_l[f�nb_l_�qcff�\_�nbl__�e_s�jimcncihm� ch�nb_�

]fchc][f�nlc[f�n_[g,� Pb_s�[l_8�nb_�chp_mnca[nil&m'�]ih^o]ncha�nb_�l_m_[l]b*�[�mno^s�

gihcnil�l_jl_m_hncha�nb_�mjihmil*�[h^�[�ko[fcns�[mmol[h]_�j_lmih�il�n_[g,
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Eiq`nodb\ojm

Pb_�jlch]cjf_�chp_mnca[nil*�[fmi�][ff_^�nb_�mno^s�^cl_]nil*� cm�nb_�j_lmih�

l_mjihmc\f_�`il�nb_�]ih^o]n�i`�nb_�nlc[f,� E`�nb_l_�cm�[�n_[g�i`�ch^cpc^o[fm�h__^_^�ni�

]ih^o]n�nb_�nlc[f*� nb_� chp_mnca[nil�cm�nb_�l_mjihmc\f_� f_[^_l�i`�nb_�n_[g�&35',� Pbcm�

ch^cpc^o[f�[mmol_m�nb[n�nb_�jlini]if�cm�[jjlip_^�[h^�`iffiq_^*�[h^�nb[n�nb_�mno^s�

]igjfc_m�qcnb�C?L�mn[h^[l^m�&47',� Pb_�mno^s�^cl_]nil�n[e_m�`ch[f� l_mjihmc\cfcns�

`il�nb_� chn_ljl_n[ncih*�[h[fsmcm*�^i]og_hn[ncih*�[h^�l_jilncha�i`�mno^s�l_mofnm� &5.',

Oop_t�Ijidojm

Pb_�gihcnil�cm�nb_�j_lmih�áqbi�l_jl_m_hnm�nb_�mjihmil�ch�ip_lm__cha�nb_�

chp_mnca[niläm� cgjf_g_hn[ncih�i`�[�jlini]if�[h^�jlial_mm�i`�nb_�mno^sà�&5/',� Pb_�

gihcnil�[]nm�[m�nb_�g[ch�]iggohc][ncih�fche�\_nq__h�nb_�mjihmil�[h^�nb_�

chp_mnca[nil*�[h^� cm�omo[ffs�_gjfis_^�\s�nb_�mjihmil,� Pb_�_rn_hn�[h^�h[nol_�i`�

nb_�gihcniläm�`oh]ncihm�[l_�^_n_lgch_^�\s�nb_�mjihmil�[h^�g[s�^_j_h^�ih�nb_�

h__^m�i`�nb_�mno^s�&35',

Mp\gdot�=nnpm\i^`�L`mnjii`g

Pb_�ko[fcns�[mmol[h]_�n_[g�&i`n_h�mcgjfs�][ff_^�M='�b[m�[�]lcnc][f�j[ln�ch�

nb_�]ih^o]n�i`�[�C?L�mno^s,� Pb_cl�lif_�cm�ni�chmj_]n�ij_l[ncih[f�jb[m_m�[h^�[o^cn�

mno^s�^i]og_hn[ncih�`il�nb_�joljim_�i`�[mmolcha�nb[n�nb_�`[]cfcnc_m*�_kocjg_hn*�

j_lmihh_f*�g_nbi^m*� jl[]nc]_m*� l_]il^m*�[h^�]ihnlifm�om_^�`il�[�mno^s�]ih`ilg�

qcnb�[jjfc][\f_�lof_m�[h^�l_aof[ncihm�&5.',� Pb_s�[fmi�p_lc`s�nb[n�nb_�`ch[f� l_jiln
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jlipc^_m�[h�[]]ol[n_�[]]iohn�i`�nb_�g_nbi^m�om_^*�nb[n�nb_�l_mofncha�^[n[�[l_�

[]]ol[n_�[h^�]igjf_n_*�[h^�nb[n�nb_�]ih]fomcihm�nlofs�l_`f_]n�nb_�l[q�^[n[�&50',

Llcil�ni�nb_�chcnc[ncih�i`�[�nlc[f*�M=�l_pc_qm�nb_�jlini]if,�On[h^[l^�Kj_l[ncha�

Lli]_^ol_m�&OKLm�+�^_m]lc\_^�\_fiq'�om_^�\s�nb_�l_m_[l]b�n_[g*�[h^�[ff�^[n[�

]iff_]ncih�mb__nm,� Pb_s�nb_h�i``_l�moaa_mncihm�`il�]b[ha_m�ni�]f[lc`s�qb[n�qcff�

b[jj_h�^olcha�nb_�mno^s,� Pb_s�_hmol_�nb[n�]ihncha_h]s�jf[hm�[l_�ch�jf[]_�`il�

mo]b�_p_hnm�[m�_[lfs�mnijjcha*�q_[nb_l�][h]_ff[ncihm*�[h^�inb_l�oh]ihnliff[\f_�

]cl]ogmn[h]_m,

@olcha�nb_�mno^s*�M=�chmj_]nm�nb_�mno^s�mcn_&m'�[h^�g[e_m�i\m_lp[ncihm�

^olcha�^[n[�]iff_]ncih�ni�_hmol_�nb[n�nb_�jlini]if� cm� \_cha�`iffiq_^*�[h^�nb[n�^[n[�

[l_�\_cha�l_]il^_^�[m�mj_]c`c_^�ch�nb_�jlini]if,

Llcil�ni�l_pc_qcha�nb_�`ch[f�l_jiln*�M=�l_pc_qm�[ff� l_]il^m�ni�_hmol_�nb[n�

^[n[�q_l_�jlij_lfs�l_]il^_^*�[h^�]ill_]ncihm�q_l_�jlij_lfs�^i]og_hn_^,� M=�

[fmi�_r[gch_m�^[n[�_hnls�`il�_llilm*�[]]ol[]s�i`�^[n[�[h[fsmcm*�[h^�

^i]og_hn[ncih�i`�[hs�jlini]if�^_pc[ncihm,� Pb_s�_hmol_�nb[n�nb_�^[n[�mojjiln�nb_�

]ih]fomcihm,

0,4,0� @j^ph`io\odji

@i]og_hn[ncih� cm�i`�jlcg[ls�cgjiln[h]_�ch�[�C?L�nlc[f,� En�gomn�\_�jimmc\f_�

ni� l_]ihmnlo]n�[�C?L�mno^s�[n�[hs�ncg_�[`n_lq[l^*� nblioab�nb_�]igjf_n_�[h^�

nbilioab�^i]og_hn[ncih�i`�nb_�mno^s,� Pb_�jlini]if� cm�nb_�^i]og_hn[ncih�i`�biq�

nb_�nlc[f� cm�ni�\_�]ih^o]n_^,� N[q�^[n[�]ihmcmnm�i`�^i]og_hn[ncih�i`�[ff�

ch`ilg[ncih�a[nb_l_^�^olcha�nb_�nlc[f,� Pb_�mno^s�l_jiln�]ihn[chm�nb_�mogg[ls�[h^
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\i\gtndn�ja�oc`�_\o\*�\n�r`gg�\n�oc`�^ji^gpndjin�_m\ri�amjh�oc`�\i\gtndn,

Lmjoj^jg

Pb_�mno^s�jlini]if� cm�[�^_n[cf_^�qlcnn_h�jf[h�`il�nb_�mno^s,� En�mbiof^�

^_m]lc\_�nb_�i\d_]ncp_&m'*�^_mcah*�g_nbi^ifias*�mn[ncmnc][f�]ihmc^_l[ncihm*�[h^�

ila[hct[ncih�i`�[�nlc[f� &35',� C?L� l_kocl_m�nb[n�cn�gomn�\_� ch�jf[]_�[h^�[jjlip_^�

&mcah_^'�\s�[ff�j[lnc_m�\_`il_�[�nlc[f�\_achm,� Pb_�^[n_�nb[n�nb_�jlini]if� cm�mcah_^�

\s�nb_�chp_mnca[nil�cm�]ihmc^_l_^�nb_�mno^s�chcnc[ncih�^[n_�&5/',� =ff�[g_h^g_hnm�

[h^�^_pc[ncihm�ni�nb_�jlini]if�[l_�]ihmc^_l_^�j[ln�i`�nb_�jlini]if�&5/'*�[h^�[l_�ni�

\_�g[chn[ch_^�[h^�[l]bcp_^�qcnb�nb_�jlini]if�&47',

=h�[g_h^g_hn�cm�[hs�]b[ha_�g[^_�ni�nb_�_rcmncha�jlini]if�nb[n�[``_]nm�

biq�nb_�mno^s�cm�ni�\_�^ih_,� En�cm�g[^_�[`n_l�nb_�jlini]if�b[m�\__h�[jjlip_^*� \on�

\_`il_�nb[n�j[ln�i`�nb_�mno^s�cm�[]no[ffs�j_l`ilg_^,� Pb_�[g_h^g_hn�c^_hnc`c_m�

qb[n�q[m�]b[ha_^*�qb_h� cn�q[m�]b[ha_^*�nb_�l_[mih&m'�`il�nb_�]b[ha_*�[h^�nb_�

[jjlip[f� &mcah[nol_�[h^�^[n_'�i`�nb_�mno^s�^cl_]nil�[h^�gihcnil,� Bil�_r[gjf_*�[h�

[jjlip_^�jlini]if�g[s�mn[n_�nb[n�/..�`cmb�qcff�\_�m[gjf_^�`lig�_[]b�][a_*� \on�

\_`il_�nb_�mno^s�\_achm� cn�cm� l_[fct_^�nb[n�nbcm�m[gjf_�mct_�qcff�\_�cgjimmc\f_�ni�

[]]igjfcmb�^o_�ni�ncg_�]ihmnl[chnm,� E`�[�m[gjf_�mct_�i`�3.�`cmb� cm�jimmc\f_�[h^�qcff�

hin�]igjligcm_�nb_�mno^s*�[h�[g_h^g_hn�qiof^�\_�qlcnn_h�ni�mn[n_�nb[n�3.�`cmb�

qcff�\_�m[gjf_^�`lig�_[]b�][a_�l[nb_l�nb[h� /..�`cmb,

E`�[�jlini]if�q[m�hin�`iffiq_^*�nbcm�gomn�[fmi�\_�^i]og_hn_^*�[h^�hin_^�[m�

[�jlini]if�^_pc[ncih,� Pb_�^_pc[ncih�gomn�^_m]lc\_�ch�^_n[cf�qb[n�q[m�^ih_�

^c``_l_hnfs�`lig�nb_�jlini]if*�nb_�_rj_]n_^�cgj[]n�i`�nb_�^_pc[ncih�ih�nb_�mno^s*
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[h^�[]ehiqf_^ag_hn�&mcah[nol_�[h^�^[n_'�\s�nb_�mno^s�^cl_]nil�[h^�gihcnil,� Bil�

_r[gjf_*�[�jlini]if�mn[n_m�nb[n�3.�`cmb�qcff�\_�m[gjf_^�`lig�_[]b�][a_*�\on�^o_�ni�

[�]iohncha�_llil�ihfs�23�q_l_�m[gjf_^�`lig�[�j[lnc]of[l�][a_,� =�jlini]if�

^_pc[ncih�gomn�\_�qlcnn_h�ni�_rjf[ch�qb[n�b[jj_h_^�&m[gjf_�mct_�i`�23�l[nb_l�

nb[h�3.�`lig�][a_�T'*�qbs�cn�b[jj_h_^�&nb_�chp_mnca[nil�_ll_^'*�[h^�c`�cn�cm�

_rj_]n_^�ni�[``_]n�nb_�mno^s,� Pb_�^_pc[ncih� cm�nb_h� ch]fo^_^�qcnb�nb_�jlini]if,

Oo\i_\m_�Kk`m\odib�Lmj^`_pm`n

On[h^[l^�Kj_l[ncha�Lli]_^ol_m�&OKLäm'�[l_�mj_]c`c]�chmnlo]ncihm�`il�nb_�

om_�[h^�g[chn_h[h]_�i`�chmnlog_hn[ncih�[h^�_kocjg_hn*�il�a_h_l[f�jli]_^ol_m,�

Pb_s�]ihn[ch� ch`ilg[ncih�nb[n�cm�p_ls�cgjiln[hn�ni�nb_�ko[fcns�i`�^[n[*�\on�cm�hin�

^cl_]nfs�l_f_p[hn�ni�[�j[lnc]of[l�mno^s�[h^�mi�cm�hin�ch]fo^_^� ch�[�jlini]if,� Bil�

_r[gjf_*�[�jlini]if�qiof^�b[p_�ch`ilg[ncih�[\ion�qb[n�chmnlog_hn�cm�om_^� ch�[�

mno^s*� \on�nb_l_�qiof^�\_�[�OKL�ni�^_m]lc\_�nb_�ij_l[ncih*�g[chn_h[h]_*�[h^�

ko[fcns�]ihnlif�jli]_^ol_m�`il�nb[n�chmnlog_hn,� OKLm�[l_�hin�]ihmc^_l_^�j[ln�i`�

nb_�mno^s�jlini]if*�[fnbioab�nb_s�g[s�\_�l_`_ll_^�ni�ch�[�jlini]if,� Pb_s�[l_�

]ihmc^_l_^�j[ln�i`�nb_�ij_l[ncih�i`�[�f[\il[nils�il�n_mn�`[]cfcns,� Pb_s�̀ oh]ncih�ni�

_hmol_�]ihmcmn_h]s�&51'�[h^�^[n[�ko[fcns�&47',� I[hs�f[\il[nilc_m�hin�ihfs�b[p_�

OKLm�`il�chmnlog_hn[ncih*�_kocjg_hn*�[h^�[h[fsnc][f�jli]_^ol_m*� \on�[fmi�`il�^[n[�

]iff_]ncih�[h^� l_]il^cha*�[l]bcpcha*�jlini]if�^_p_fijg_hn*� [h^�`ch[f� l_jiln�

^_p_fijg_hn,� En�cm�[fmi�jimmc\f_�ni�qlcn_�OKLm�ih�nb_�jl_j[l[ncih�i`�OKLm�&5.',�

=hs�[g_h^g_hnm�il�^_pc[ncihm�ni�OKLm�[l_�ni�\_�nl_[n_^�[m�[g_h^g_hnm�[h^�

^_pc[ncihm�ni�nb_�jlini]if,� =g_h^g_hnm�[l_�ni�\_�[onbilct_^�\s�nb_�mno^s
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^cl_]nil�[h^�e_jn�qcnb�nb_�ilcach[f�OKL,� OKL�^_pc[ncihm�[l_�ni�\_�^i]og_hn_^�

nb_�m[g_�q[s�[m�jlini]if�^_pc[ncihm,

=ff� l_f_p[hn�OKLm�mbiof^�\_�cgg_^c[n_fs�[p[cf[\f_�ni�[hsih_�qbi�h__^m�ni�

l_`_l�ni�nb_g,� =fmi*�[�bcmnilc][f�`cf_�i`�[ff�OKLm�qcnb�[ff� l_pcmcihm�mbiof^�\_

[l]bcp_^�&47',

N\r�@\o\

N[q�^[n[�l_`_lm�ni�[hs�f[\il[nils�hin_\iiem*�qilemb__nm*� l_]il^m*�

g_gil[h^[*� hin_m�il�_r[]n�]ijc_m�nb_l_i`*� nb[n�[l_�nb_�l_mofn�i`�ilcach[f�

i\m_lp[ncihm�[h^�[]ncpcnc_m�i`�[�mno^s�[h^�[l_�h_]_mm[ls�`il�nb_�l_]ihmnlo]ncih�

[h^�_p[fo[ncih�i`�nb_�l_jiln�`il�[�j[lnc]of[l�mno^s�&47',� N[q�^[n[�g[s�ch]fo^_*�\on�

[l_�hin�fcgcn_^�ni*�jbinial[jbc]�g[n_lc[fm*�]igjon_l�jlchnionm*�g[ah_nc]*�

_f_]nlihc]*�il�ijnc][f�g_^c[*� ch`ilg[ncih�l_]il^_^�`lig�[onig[n_^� chmnlog_hnm*�

[h^�b[h^� l_]il^_^�^[n[�mb__nm�&5/',

=]]il^cha�ni�Q_fh_l�&47'�nb_l_�[l_�`cp_�]b[l[]n_lcmnc]m�i`�bcab�ko[fcns�^[n[8

/'� []]ol[]s*�0'� cgg_^c[]s*�1'� f_ac\cfcns*�2'�^ol[\cfcns*�[h^�3'�[nnlc\on[\cfcns,� @[n[�

mbiof^�\_�l_]il^_^�jligjnfs�[h^�^cl_]nfs�qcnb� che,� Pb_s�gomn�\_�mcah_^�[h^�

^[n_^�\s�nb_�j_lmih� l_]il^cha�nb_�^[n[,� =ff�^[n[�mbiof^�\_�]f_[lfs�f[\_ff_^�[h^�

c^_hnc`c_^,

Pi�]ill_]n�[fl_[^s�l_]il^_^�^[n[*� nb_�qliha�_hnls�gomn�\_� fch_^�ion�ih]_*�

mi�nb[n�cn�cm�hin�i\m]ol_^*� nb_h�nb_�]ill_]n�_hnls�g[^_,� Pb_�]ill_]ncih�gomn�\_�

chcnc[ff_^*�^[n_^*�[h^�[�l_[mih�mj_]c`c_^�`il�nb_�]ill_]ncih,

=ff�]igjf_n_^�^[n[�mb__nm�gomn�\_�chmj_]n_^�[h^�p_lc`c_^�\s�[hinb_l
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j_lmih�[m�oh^_lmn[h^[\f_�[h^�]igjf_n_,� Pbcm�p_lc`c][ncih�mbiof^�\_�^ih_�\s�

mig_ih_�hin�^cl_]nfs�chpifp_^�ch�nb_�]iff_]ncih�i`�nb_�^[n[�b_-mb_�cm�chmj_]ncha,�

R_lc`c][ncih�i`�_[]b�^[n[�mb__n�cm�ch^c][n_^�qcnb�mcah[nol_�[h^�^[n_�ih�_[]b�^[n[

mb__n,

?igjon_lct_^� l_]il^m�[l_�nl_[n_^�nb_�m[g_�q[s,� En�gomn�\_�^i]og_hn_^�

qbi�cm� l_mjihmc\f_�`il�^[n[�_hnls,� R_lc`c][ncih�i`�^[n[�_hnls�gomn�\_�g[^_�\s�

[hinb_l�j_lmih*� c^_[ffs�mig_ih_�hin�^cl_]nfs�chpifp_^�ch�nb_�]iff_]ncih�i`�nb_�^[n[,�

Pbcm�][h�\_�^ih_�\s�omcha�jlchnionm�i`�nb_�^[n[�m_n,� Pb_�p_lc`c_läm�mcah[nol_�[h^�

^[n_�[l_� ch]fo^_^�ih�_[]b�mb__n*�[m�q_ff�[m�[hs�_llilm�`ioh^,� Pb_�j_lmih�

l_mjihmc\f_�`il�^[n[�_hnls�][h�nb_h�]ill_]n�[hs�_llilm�ch�nb_�_f_]nlihc]�`cf_,�

@i]og_hn[ncih�i`�nb_�]ill_]ncihm�][h�\_�g[^_�ih�nb_�m[g_�jlchnionm*�qcnb�

mcah[nol_�[h^�^[n_,

cn�cm�[^pcm[\f_�ni�b[p_�jl_+^_mcah_^�^[n[�mb__nm�`il�[hs�ch`ilg[ncih�nb[n�

qcff�\_� l_]il^_^�^olcha�[�nlc[f,� Jin�ihfs�mbiof^�i\m_lp[ncihm�i`�ion]ig_�

g_[mol_g_hnm�\_�l_]il^_^*� \on�[fmi�l_]il^m�[\ion�mo]b�nbcham�[m�g_^c][ncih�

l_]_cjn�[h^�om_*� ^imcha�][f]of[ncihm*�_kocjg_hn�g[chn_h[h]_�l_]il^m*�m[gjf_�

]iff_]ncih*�m[gjf_�b[h^fcha�[h^�mnil[a_�l_]il^m*�[hcg[f�][l_�[h^�`__^cha�

l_]il^m,� Pb_�ko[fc`c][ncihm�i`�[ff�j_ijf_�chpifp_^�ch�nb_�mno^s�mbiof^�[fmi�\_�

ch]fo^_^� ch�nb_� l_]il^,� N_a[l^cha�nbcm�ch`ilg[ncih*� cn�cm�cgjiln[hn�ni�l_]il^�qb[n�

q[m�^ih_*�qbi�^c^� cn*�[h^�qb_h� cn�q[m�^ih_,

N`kjmon

Pb_�mno^s�cm�hin�]ihmc^_l_^�]igjf_n_�ohncf�[�`ch[f� l_jiln�cm�mcah_^�[h^
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^[n_^�\s�nb_�[onbil&m'� &5/'�il�nb_�mno^s�^cl_]nil�&47',� Pbcm�^[n_�cm�]ihmc^_l_^�nb_�

mno^s�]igjf_ncih�^[n_�&5/',

Pb_�l_jiln�mbiof^� ch]fo^_�mo``c]c_hn�^_n[cf�ni�[ffiq�l_]ihmnlo]ncih�il�

l_jfc][ncih�i`�nb_�mno^s,� Pbcm�qiof^�ch]fo^_�\on�hin�\_� fcgcn_^�ni8�h[g_m�[h^�

[^^l_mm_m�i`�_[]b� chp_mnca[nil�[h^�_[]b�`[]cfcns�qb_l_�nb_�mno^s�q[m�j_l`ilg_^9�

chcnc[ncih�[h^�]igjf_ncih�^[n_m9�i\d_]ncp_m�i`�nb_�mno^s9�nb_�g[n_lc[fm�[h^�

g_nbi^m�om_^�ni�]ih^o]n�nb_�mno^s9�nb_�l_mofnm�i`�nb_�mno^s9�h[g_�i`�nb_�gihcnil�

[h^�[hs�mo\]ihnl[]nilm�mn[ncha�nb_�h[nol_�[h^�_rn_hn�i`�nb_cl�j[lnc]cj[ncih9�[h^�[�

mn[n_g_hn�nb[n�nb_�`ch[f�mno^s�l_jiln�cm�[�]igjf_n_�[h^�[]]ol[n_�l_jl_m_hn[ncih�i`�

[ff�mno^s�i\m_lp[ncihm�&5/',� Pbcm�mn[n_g_hn�cm�omo[ffs�jl_j[l_^�\s�nb_�ko[fcns�

[mmol[h]_�j_lmihh_f�[h^�cm�][ff_^�nb_�Mo[fcns�=mmol[h]_�On[n_g_hn�&47',� Pb_�

g[n_lc[fm�[h^�g_nbi^m�m_]ncih�mbiof^� ch]fo^_8�[�]ijs�i`�nb_�jlini]if�qcnb�[ff�

[g_h^g_hnm�[h^�^_pc[ncihm9�[�]igjf_n_�^_m]lcjncih�i`�g_nbi^m�om_^9�nb_�

hog\_l*�mj_]c_m*� \l__^�il�mni]e*�m_r*�q_cabn*�[a_*�[h^*�qb_h�[jjfc][\f_*�miol]_�

i`�mojjfs*�jbsmcifiac][f�mn[n_*�^cm_[m_�mn[n_*�il�inb_l�j_lnch_hn�j[nbifiac][f�

`ch^cham�i`�nb_�[hcg[fm�om_^9�[hcg[f� c^_hnc`c][ncih�jli]_^ol_m*�[h^�`ch[f�

^cmjimcncih� l_]il^m�`il�_[]b�[hcg[f9�nb_�chp_mnca[ncih[f�^loa�c^_hnc`c_^�\s�h[g_*�

c^_hncns*�mnl_hanb*�jolcns*�]igjimcncih*�ko[hncns*�[h^�\[n]b�il�]i^_�g[le�&ni�nb_�

_rn_hn�ehiqh�\s�nb_�chp_mnca[nil'9�[�^_m]lcjncih�i`�nb_�^imcha�l_acg_h*� ch]fo^cha�

^im_*� l[n_*� lion_*�[h^�^ol[ncih�i`�[^gchcmnl[ncih9�[�^_m]lcjncih�i`�nb_�

nl[hm`ilg[ncihm*�][f]of[ncihm*�il�ij_l[ncihm�j_l`ilg_^�ih� nb_�^[n[*�[h^�[hs�

mn[ncmnc][f�g_nbi^m�_gjfis_^�ni�[h[fsm_�nb_�^[n[� &5/',

Pb_� l_mofnm�i`�nb_�mno^s�mbiof^�ch]fo^_8�[�mogg[ls�[h^�[h[fsmcm�i`�nb_
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^[n[�[h^�nb_�]ih]fomcihm�^l[qh�`lig�nb_�[h[fsm_m9�[�^_m]lcjncih�i`�[ff�[^p_lm_�

^loa�_rj_lc_h]_m�i\m_lp_^�^olcha�nb_�mno^s9�[�^_m]lcjncih�i`�[ff�]cl]ogmn[h]_m�

nb[n�]iof^�b[p_�[``_]n_^�nb_�ko[fcns�il�chn_alcns�i`�nb_�^[n[*�mj_]c`scha�nb_�ncg_�

`l[g_�[h^�_rn_hn�i`�nb_cl�i]]oll_h]_9�[h^�nb_�fi][ncih�i`�[ff�mno^s�^i]og_hn[ncih

&5/',

Pb_�mno^s�l_jiln�][h�\_�]ill_]n_^�il�[^^_^�ni�[`n_l�nb_�mno^s�]igjf_ncih�

^[n_�ch�nb_�`ilg�i`�[h�[g_h^g_hn�\s�nb_�mno^s�^cl_]nil,� Pb_�[g_h^g_hn�mbiof^�

Eh]fo^_�qb[n�b[m�\__h�]b[ha_^*�biq�cn�b[m�\__h�]b[ha_^*�qbs�cn�b[m�\__h�

]b[ha_^*�[h^�mcah_^�[h^�^[n_^�&47',

@j^ph`io�N`o`iodji

=m�nb_�joljim_�i`�]ih^o]ncha�C?L�mno^c_m� cm�i`n_h�ni�jlipc^_�

^i]og_hn[ncih� ch�mojjiln�i`�l_aof[nils�[jjlip[f�i`�jli^o]nm�oh^_l�chp_mnca[ncih*�

^i]og_hn[ncih�mbiof^�\_�[p[cf[\f_�ni�nb_�l_aof[nils�[a_h]s�ch�nb_�_p_hn�[h�[o^cn�

cm�]ih^o]n_^,� Eh�nb_�Qhcn_^�On[n_m*�nb_�ilcach[f�^i]og_hnm�mbiof^�\_�jligjnfs�

g[^_�[p[cf[\f_�ojih�l_ko_mn�`il�[h�B@=�chmj_]ncih�&5/�',� Eh�?[h[^[*� nb_�Bii^�

[h^�@loam�=]n�&52'�mn[n_m�nb[n�^i]og_hn[ncih�\_�g[^_�[p[cf[\f_�qcnbch�1.�^[sm�

i`�l_ko_mn,

=ff�mno^s�^i]og_hn[ncih�a_h_l[n_^�[m�[�l_mofn�i`�nb_�mno^s�mbiof^�\_�

l_n[ch_^� &5/*�52',� Pbcm�ch]fo^_m�[ff�l_jilnm*� l[q�^[n[*�^i]og_hn[ncih*� l_]il^m*�

jlini]ifm*�[h^�]ill_mjih^_h]_*�j_lmihh_f� l_]il^m*�_kocjg_hn�g[chn_h[h]_�[h^�

][fc\l[ncih� l_]il^m�&47',� En�mbiof^�\_�mnil_^�ch�[�fi][ncih�m_]ol_^�[a[chmn�nb_`n*�

fimm*�^[g[a_�&47'*�^_n_lcil[ncih*�^_mnlo]ncih*�n[gj_lcha*�il�p[h^[fcmg� &5/',� Pb_
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^i]og_hn[ncih�mbiof^�\_�ch�[�fi][ncih�`il�il^_lfs�mnil[a_�[h^�_rj_^c_hn�l_nlc_p[f�

&5/'*�il�ch�[�g[hh_l�nb[n�_h[\f_m�[h�[o^cn�ni�\_�]ih^o]n_^�&52',

Pb_�^ol[ncih�nb[n�l_]il^m�h__^�ni�\_�l_n[ch_^�^_j_h^m�ih�qb[n�cm�^ih_�

qcnb�nb_�l_mofnm�i`�nb_�mno^s,� =ff�^i]og_hn[ncih�mbiof^�\_�l_n[ch_^�`il�nqi�s_[lm�

`iffiqcha�[jjlip[f�i`�[�J_q�=hcg[f�@loa�=jjfc][ncih� &J=@='� ch�nb_�Q,O,�&5/'*�il�

`cp_�s_[lm�[`n_l�mo\gcmmcih�i`�nb_�J=@=�ni�nb_�[a_h]s*� qbc]b�_p_l�cm�fiha_l�&47',�

O[gjf_m�[h^�mj_]cg_hm�h__^�ni�\_�l_n[ch_^�ihfs�ohncf�M=�p_lc`c][ncih�cm�]igjf_n_�

&47'*�il�[m�fiha�[m�nb_�ko[fcns�i`�nb_�jl_j[l[ncih�[``il^m�_p[fo[ncih�&5/',

0,5� Ophh\mt

Ar[gjf_m�i`�[ko[]ofnol_�]fchc][f�nlc[fm*�j[lnc]of[lfs�nbim_�^ih_�ni�C?L�

mn[h^[l^m*�[l_�l[l_�ch�nb_�fcn_l[nol_,� Pbcm� cm�fce_fs�\_][om_�i`�nb_�fiacmnc][f�[h^�

]imn�]ihmnl[chnm�i`�qilecha�ch�nb_�[ko[]ofnol_�jli^o]ncih�m_nncha,� Diq_p_l*�[m�qcff�

\_�^_gihmnl[n_^� ch�nb_�`iffiqcha�]b[jn_l*�C?L�nlc[fm�[l_�jimmc\f_�[n�`cmb�`[lgm,�

Pb_�mbiln[a_�i`�[p[cf[\f_�]b_ginb_l[j_on[hnm�`il�[ko[]ofnol_�om_�l_kocl_m�gil_�

]igj[hc_m�qcffcha�ni�mjihmil�^loa�[jjfc][ncihm�[h^�]ih^o]n�q_ff�^_mcah_^�]fchc][f�

nlc[fm�[m�j[ln�i`�nb_�^loa�l_acmnl[ncih�jli]_mm,
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1,� N=J@KIEVA@�?KJPNKH�?HEJE?=H�PNE=H�PK�EJRAOPEC=PA�PDA

ABBA?PERAJAOO�KB�PABHQ>AJVQNKJ�PK�PNA=P�OA=�HE?A�KJ�

=PH=JPE?�O=HIKJ

1,/� Eiomj_p^odji

0?H?GHBKB?CILJ�J;DEGFCJ�cm�[h�_]nij[l[mcnc]�]ij_ji^�qbc]b�b[m�\_]ig_�[�

m_lciom�jli\f_g�ch� l_]_hn�s_[lm�`il�m[fgih�jli^o]_lm�ch�=nf[hnc]�?[h[^[*�

j[lnc]of[lfs�ch�J_q�>lohmqc]e,� Ocahc`c][hn�_]ihigc]�fimm_m�b[p_�i]]oll_^�^o_�ni�

ch`_mn[ncihm,� Eh� /773*� cn�cm�_mncg[n_^�nb[n�m_[�fc]_�ch`_mn[ncihm�][om_^�[\ion�"0.�

gcffcih� ch� fimm_m�ni�nb_�J_q�>lohmqc]e�ch^omnls,� Pb_m_�fimm_m�q_l_�jlcg[lcfs�^o_�

ni�ch]l_[m_^�giln[fcns*�^iqh�al[^cha�i`�][l][mm�ko[fcns*�[h^�]imnm�i`�nl_[ng_hnm�

&/3',

Pb_�]oll_hn�nl_[ng_hn�ijncihm�[p[cf[\f_�ch�?[h[^[�[l_� fcgcn_^,� >[nb�

nl_[ng_hnm�qcnb�ila[hijbimjb[n_m�&_a,�[t[g_nbcjbim'�il�bs^lia_h�j_lirc^_�[l_�

f[\iol�chn_hmcp_�[h^�jim_�[�jin_hnc[f�b_[fnb� lcme�ni�nb_�[jjfc][nilm,� =fmi*� nb_m_�

nl_[ng_hnm�[l_�a_h_l[ffs�ihfs�_``_]ncp_�[a[chmn�nb_�gi\cf_�mn[a_m�i`�fc]_�&11*�15',�

Ep_lg_]nchY�b[m� l_]_hnfs�\__h�nb_�ihfs�il[f�nl_[ng_hn�[p[cf[\f_*�[fnbioab� cn�cm�hin�

l_acmn_l_^�`il�`ii^�`cmb� ch�[hs�dolcm^c]ncih� &2/',� @o_�ni�cnm�h[lliq�m[`_ns�g[lach*� cnm�

ái``+f[\_fà�jl_m]lcjncih�om_*� mfiq�l_mc^o_�^_jf_ncih�l[n_m�[h^�mo\m_ko_hn�

_rn_h^_^�qcnb^l[q[f�ncg_*� cp_lg_]nch�om[a_� cm�i`n_h� fcgcn_^�ni�om_�ch�`cmb�[n� f_[mn�

ih_�mogg_l�`lig�b[lp_mn�&c,_,� `clmn�mogg_l�ch�m_[�][a_m',� Ag[g_]nch*�[hinb_l

Ipig_]Ä*�I_l]e�[h^�?i,*� Eh],*� N[bq[s*�JF
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il[f�`ilgof[ncih� ch�nb_�[p_lg_]nch�`[gcfs*� cm�\_cha�om_^�_rj_lcg_hn[ffs�&24*�53',

P_`fo\_htolih�cm�[h�il[ffs�[^gchcmn_l_^�]bcnch�mshnb_mcm�chbc\cnil,� Eh�

jl_fcgch[ls�Jilq_ac[h�mno^c_m*� cn�b[m�\__h�mbiqh�ni�\_�_``_]ncp_�[a[chmn�[ff�

mn[a_m�i`�m_[�fc]_�nb[n�oh^_lai�[�gifn*� ch]fo^cha�nb_�f[lp[f�[h^�jl_+[^ofn�mn[a_m�

&27',� P_`fo\_htolih�cm�ih_�i`�[�alioj�i`�]igjioh^m�][ff_^�nb_�[]sfol_[m�

&\_htijb_hsfol_[m',� Pb_m_�]igjioh^m�[]n�ni�^cmlojn�nb_�mshnb_mcm�i`�]bcnch*�[�

jifsm[]]b[lc^_�i`�j[lnc]of[l�cgjiln[h]_�ni�[lnbliji^m�&54',� ?bcnch� cm�[�fiha+]b[ch�

jifsg_l�]ihmcmncha�i`�j+/*2+fche_^�J+[]_nsfafo]im[gch_�qbc]b*� ch�nb_�[lnbliji^�

]onc]f_*� cm�\ioh^�ni�[�jlin_ch�ni�`ilg�[�afs]ijlin_ch� &55',� Pb_�[]sfol_[�

]igjioh^m�^cmlojn�]bcnch�`ilg[ncih,� Pb_l_`il_�nb_m_�]igjioh^m�[``_]n�nbim_�

j_lci^m�i`�nb_�fc`_�]s]f_�&f[lp[f�[h^�jl_+[^ofn�mn[a_m� ch�m_[�fc]_'�qb_l_�]bcnch� cm�

\_cha�`ilg_^�[h^�qb_l_� cnm�ch]ill_]n�il�chmo``c]c_hn�jli^o]ncih�][h� f_[^�ni�

g[f`ilg[ncihm�i`�nb_�_rime_f_nih9�biq_p_l*�nb_�jl_]cm_�g_]b[hcmg�cm�oh]_ln[ch�

&54',

O_[�fc]_�ih�nb_�`cmb�^olcha�nl_[ng_hn�qcnb�n_`fo\_htolih�[l_�[``_]n_^�\s�nb_�

]igjioh^,� Pb_�]b[fcgom�[h^�jl_+[^ofn�mn[a_m�[l_�gimn�mom]_jnc\f_*�[h^�

giljbifiac]�_r[gch[ncih�i`�_rjim_^� fc]_�mbiq�^[g[a_�ni�nb_�]onc]f_�&27',� Och]_�

[]sfol_[�]igjioh^m�[``_]n�jbsmcifiac][f�jli]_mm_m�nb[n�^i�hin�i]]ol�ch�

p_ln_\l[n_m*� nb_s�[l_�]ihmc^_l_^�ni�b[p_�[�p_ls�bcab�g[lach�i`�m[`_ns�&54',

Kl[ffs�[^gchcmn_l_^�]bcnch�mshnb_mcm�chbc\cnilm�[l_�]oll_hnfs�[p[cf[\f_�`il�inb_l�

mj_]c_m�ni�]ihnlif�j[l[mcn_m,� Ho`_holih� cm�om_^� ch�^iam�[h^�][nm�[m�[�nl_[ng_hn�

`il�`f_[m�&3.',

Pb_�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�[mm_mm�nb_�_``_]ncp_h_mm�i`
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n_`fo\_htolih�ch�nb_�l_^o]ncih�i`�m_[�fc]_�P0?H?GHBKB?CILJ�J;DEGFCJ"�\ol^_hm�ih�

=nf[hnc]�m[fgih�h_[lcha�g[le_n�mct_,

1,0� I\o`md\gn�\i_�I`ocj_n

Pbcm�mno^s�q[m�[�^io\f_�\fch^� l[h^igct_^�]fchc][f�nlc[f�^ih_�ni�Cii^�

?fchc][f�Ll[]nc]_�&C?L'�mn[h^[l^m,� En�q[m�]ih^o]n_^�ih�nbl__�]igg_l]c[f�m_[�

][a_�mcn_m�^olcha�nb_�j_lci^�i`�=oaomn�4�ni�O_jn_g\_l�/0*� /774,� I_^c][n_^�[h^�

]ihnlif�][a_m�q_l_�g[n]b_^�\s�mcn_*�][a_�mct_*�[h^�[p_l[a_�hog\_l�i`�fc]_�j_l�

`cmb�jlcil�ni�[ffi][ncih�ni�]ihnlif�`il�nb_�]ih`ioh^cha�_``_]nm�i`�chcnc[f� fc]_�\ol^_hm,

1,0,/� Odo`�O`g`^odji�?mdo`md\

Pb_�]fchc][f�nlc[f� chpifp_^�[�nin[f�i`�2.�][a_m�`lig�nbl__�m_j[l[n_�

]igg_l]c[f�m_[q[n_l�h_n�j_h�mcn_m� ch�J_q�>lohmqc]e,� Ocn_m�q_l_�l_kocl_^�ni�

g__n�nb_�`iffiqcha�\[mc]�]lcn_lc[�\_`il_�[]]_jn[h]_�chni�nb_�nlc[f8

/,�Ichcgog�i`�`iol�][a_m�qcnb�=nf[hnc]�m[fgih�i`�nb_�/773�s_[l�

]f[mm�qbc]b�q_l_�i`�mcgcf[l�q_cabn�[h^�]ihn[ch_^� ch�][a_m�qcnb�

mcgcf[l�^cg_hmcihm,

0,�Kqh_lm�[h^�g[h[a_lm�qcffcha�ni�[]]iggi^[n_�nb_�mno^s�^_mcah*�

j[lnc]of[lfs�g[chn[chcha�\fch^h_mm�i`�nl_[ng_hn�[ffi][ncih�[h^�

^_f[scha�inb_l�fc]_�nl_[ng_hnm�ohncf� fc]_�]iohnm�q_l_�i\n[ch_^,

1,� N_]il^�e__jcha�[h^�`[lg�bom\[h^ls�jl[]nc]_m�j_lgcnn_^�nb_�

h_]_mm[ls�^[n[�]iff_]ncih�`il�nb_�nlc[f� &_a,� l_aof[l�fc]_�]iohnm�[h^�

`cmb�q_cabn�m[gjf_m',

3.



2,� =ff�mcn_m�qcnbch�l_[mih[\f_�jlircgcns�ni�_[]b�inb_l�ni�j_lgcn�m[g_�

^[s�nl[p_f�\_nq__h�mcn_m�^olcha�nb_�nlc[f,

3,� =�bcmnils�i`�fc]_�jli\f_gm�ch�jl_pciom� s_[lm,

=ff�mcn_m�q_l_�chcnc[ffs�m_f_]n_^�\s�nb_�jlid_]n�moj_lpcmil�`lig�nb_�

mjihmilcha�]igj[hs�&nb_�mno^s�gihcnil'�[h^�pcmcn_^�\s�nb_�chp_mnca[nilm�`il�

chn_lpc_qm�qcnb�nb_�iqh_lm�[h^�g[h[a_lm,� =ff�nbl__�i `�nb_�mcn_m�q_l_�mcno[n_^�

]fim_�ni�Hcg_�Gcfh�>[s*�On,�C_ila_*�J>,� A[]b�mcn_�cm�^_m]lc\_^� ch�gil_�^_n[cf� ch�

m_]ncih�1,1,

1,0,0� Pmd\g� Eidod\gdu\odji

=`n_l�nb_�mcn_m�q_l_�c^_hnc`c_^�`il�nb_�mno^s*�nb_s�q_l_�pcmcn_^�_p_ls�

q__e�\_achhcha� ch�_[lfs�Foh_*�qb_h�fc]_�\ol^_hm�b[^�nb_�jin_hnc[f�ni�ch]l_[m_,� =�

m[gjf_�i`�`cmb�q[m�_r[gch_^�`il�fc]_�hog\_lm�[h^�nb_�^_]cmcih�ni�\_ach�nb_�nlc[f�

il�hin�q[m�\[m_^�ih�nb_m_�q__efs�fc]_�]iohnm,� Pb_�jl_+^_n_lgch_^�nbl_mbif^�`il�

chcnc[ncha�nb_�mno^s�[n�_[]b�mcn_�q[m�ilcach[ffs�m_n�[n�[h� [p_l[a_�i`�/.� fc]_�

&ch]fo^cha�[ff�mn[a_m'�j_l�`cmb,� Diq_p_l*�[m�nb_�fc]_�hog\_lm�q_l_�oh_rj_]n_^fs�

fiq�ch�nb_�mno^s�[l_[�^olcha�/774*� cn�q[m�^_]c^_^� ch�]ihmofn[ncih�qcnb�nb_�mno^s�

gihcnil*� nb[n�`cp_�nin[f� fc]_�qiof^�\_�mo``c]c_hn�ni�chcnc[n_�nb_�nlc[f,� Kh]_�nb_�jl_+

nlc[f�[mm_mmg_hn�ch^c][n_^�[�mo``c]c_hn�fc]_�fi[^*�nb_�jl_+nl_[ng_hn�m[gjfcha�q[m�

j_l`ilg_^�[h^�[ff�nl_[ng_hn�[ffi][ncihm�q_l_�\[m_^�ih�nbcm�m[gjf_,

1,0,1� A\mgt�Sdoc_m\r\g�?mdo`md\

@olcha�nb_�mno^s*�_[]b�`[lg�g[h[a_l�q[m�_h]iol[a_^�ni�pcmo[ffs�_p[fo[n_

3/



`cmb�qcnbch�_[]b�j_h�`il�_pc^_h]_�i`�mech�^[g[a_�^o_�ni�fc]_�[h^�_r[gch_�nb_�fc]_�

]iohn�^[n[,� A[]b�g[h[a_l�q[m�oh[q[l_�i`�nb_�nl_[ng_hn�[ffi][ncih�i`�_[]b�j_h�

[h^*� nb_l_`il_*�q[m�acp_h�nb_�ijjilnohcns�ni�]lcnc][ffs�_p[fo[n_�fc]_�ch`_mn[ncihm�

qcnb�mcgcf[l�[nn_hncih�ni�\inb�g_^c][n_^�[h^�]ihnlif�aliojm,� Obiof^�nb_�fc]_�f_p_fm�

_r]__^�nb_�nbl_mbif^�`il�nb_�g[h[a_läm�]ih`c^_h]_�nb[n�inb_l�[p[cf[\f_�nl_[ng_hnm�

&c,_,�ila[hijbimj[n_�il�bs^lia_h�j_lirc^_�\[nbm'�qiof^�\_�[\f_�ni�]ihnlif� fc]_�

jli\f_gm*�nb_h�nb_�`[lg_l�q[m�`l__�ni�m_f_]ncp_fs�l_gip_�][a_m�`lig�nb_�mno^s�`il�

l_mogjncih�i`�inb_l�]ihnlif�g_[mol_m,� Pb_�`[lg�g[h[a_g_hn�q[m�l_ko_mn_^�ni�

jlipc^_�26�biolm�hinc]_�i`�qcnb^l[q[f�`lig�nb_�mno^s�mi�nb[n�[�`ch[f� fc]_�]iohn�

]iof^�\_�[nn_gjn_^�\s�nb_�chp_mnca[nilm,� =hs�[]ncih�&_a,� qcnb^l[q[f'�^cl_]n_^�[n�

ih_�][a_�qiof^�l_mofn�ch� cnm�]ill_mjih^cha�g[n]b_^�][a_�l_]_cpcha�mcgcf[l�

[]ncihm,

B[lg�g[h[a_g_hn�q[m�[fmi�`l__�ni�l_gip_�][a_m�`lig�nb_�mno^s�^o_�ni�

inb_l�oh[hnc]cj[n_^�g[h[a_g_hn�]ihmc^_l[ncihm�mo]b�[m*� l_gip[f�^o_�ni�inb_l�

]ih]oll_hn�^cm_[m_�jli\f_gm�l_koclcha�nl_[ng_hn�il�mf[oabn_l�ch]igj[nc\f_�qcnb�

nb_�mno^s�^_mcah,� Eh�mo]b�[�][m_*� nb_�mno^s�jlini]if� l_kocl_^�l_gip[f�i`�\inb�nb_�

[``_]n_^�][a_&m'�[h^�nb_�g[n]b_^�][a_&m',� Pb_�jimmc\cfcns�i`�qcnb^l[q[f�^_f[sm�

^o_�ni�g_^c][ncih�q[m�]ip_l_^�\s�b[pcha�nb_�chn_lp_hncih�^_]cmcihm�g[^_�qcnbion�

ehiqf_^a_�i`�nl_[ng_hn�[ffi][ncih�[h^�nb_h�ohg[mecha�nb_�m_f_]n_^�][a_m�ni�

^_n_lgch_�nb_�h__^�`il�qcnb^l[q[f�ncg_,� =a[ch*� cn�q[m�l_ko_mn_^�nb[n�`[lg�

g[h[a_g_hn�jlipc^_�26�biolm�hinc]_�ni�j_lgcn�[�`ch[f� fc]_�]iohn�m[gjf_�ni�i]]ol,
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1,0,2� Pm`\oh`io�=ggj^\odji�\i_�>gdi_dib

Kh]_�fc]_�]iohnm�l_[]b_^�nb_�f_p_f� l_kocl_^�ni�chcnc[n_�[�nlc[f�[n�[�mcn_*�`cmb�

q_l_�m[gjf_^�`lig�[ff�][a_m�ni�^_n_lgch_�jl_+nl_[ng_hn�fc]_�ch`_mn[ncih� f_p_fm�

[h^�ni�_mncg[n_�nb_�`cmb�q_cabn�[h^�\cig[mm,� Scnbch�_[]b�mcn_*� ch^cpc^o[f�][a_m�

q_l_�[mmcah_^�[�f_nn_l�^_mcah[ncih�[h^�g[n]b_^�j[clm�i`�][a_m�q_l_�c^_hnc`c_^�

\[m_^�ih�][a_�mct_�&[\mifon_�g[n]b'*�nb_h�ih�g_[h�m_[�fc]_�]iohnm�&]fim_mn�

p[fo_�g[n]b',� =�fcmn�i`� g[n]b_^�j[clm�q[m�mojjfc_^�ni�nb_�mjihmilcha�]igj[hs�

`il�l[h^ig�[ffi][ncih�&omcha�[�l[h^ig�hog\_lm�n[\f_'�i`�ih_�][a_�`lig�_[]b�

g[n]b_^�j[cl�chni�nb_�g_^c][n_^�alioj�[h^�ih_�][a_�chni�nb_�]ihnlif�alioj,� Pb_�

l_mofn�q[m�nb[n�3.#�i`�nb_�][a_m�[n�_[]b�mcn_�q_l_�[mmcah_^�ni�nb_�g_^c][n_^�

alioj�[h^�3.#�i`�nb_�][a_m�[n�_[]b�mcn_�q_l_�[mmcah_^�ni�nb_�]ihnlif�alioj*�[h^�

nb[n�_[]b�alioj�b[^�]igj[l[\f_�fc]_�f_p_fm,

Och]_�nb_�mcn_�qile_lm�[h^�nb_�mcn_� chp_mnca[nilm�^c^�hin�ehiq�qbc]b�][a_m�

\_fiha_^�ni�nb_�g_^c][n_^�alioj�il�qbc]b�\_fiha_^�ni�nb_�]ihnlif�alioj*�[ff�i`�

nb_�nl_[ng_hn�`__^�\[am*�\inb�g_^c][n_^�[h^�]ihnlif*�q_l_�c^_hnc][f�_r]_jn�`il�[�

f[\_f�qbc]b� ch^c][n_^�nb_�mcn_�[h^�][a_�^_mcah[ncih,

1,0,3� Pm`\oh`io

Pb_l_�q_l_�nqi�nl_[ng_hnm*�g_^c][n_^�^c_n�[h^�]ihnlif�^c_n,� Pb_�

g_^c][ncih�q[m�[^gchcmn_l_^�[n�[�^im[a_�i`�/.�ga�i`�[]ncp_�chal_^c_hn-ea�

\cig[mm-^[s,� Pb_�]ih]_hnl[ncih�i`�nb_�n_`fo\_htolih� ch�nb_�g_^c][n_^�`__^�q[m

0,.� ea-nihh_,� Pb_�g_^c][n_^�[h^�g[n]b_^�]ihnlif�`__^m�q_l_�`_^�[n�[�l[n_�i`�

.,3#�\cig[mm�j_l�^[s�ni�[]bc_p_�nb_�l_kocl_^�^im[a_,� Pb_�`cmb� l_]_cp_^�nb_
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nl_[ng_hn�`il�[�j_lci^�i`�m_p_h�^[sm,� Pbcm�nl_[ng_hn�l_acg_h�q[m�^_n_lgch_^�\s�

[�m_lc_m�i`�^im_�ncnl[ncih�mno^c_m�jl_pciomfs�j_l`ilg_^�\s�nb_�mjihmilcha�

]igj[hs,� Pb_m_�_[lfc_l�mno^c_m�_r[gch_^�^im[a_m�i`�0+0..�ga-ea�i`�\cig[mm�

[h^�nl_[ng_hn�j_lci^m�i`�1+/2�^[sm�&56',

Iiil_+?f[le�&On,�=h^l_qm*�J>'�mojjfc_^�g_^c][n_^�[h^�]ihnlif�mno^s�`__^�

ni�nb_�mcn_m,� Pb_�`__^�q[m�^_fcp_l_^�ch�jf[mnc]�\[am�qbc]b�q_l_�f[\_ff_^�qcnb�mcn_�

hog\_l�[h^�][a_�f_nn_l�c^_hnc`c][ncih*�q_cabn�i`�`__^�ch�nb_�\[a*�[h^�nb_�hog\_l�

i`�\[am�nb[n�][a_�q[m�ni�l_]_cp_�_[]b�^[s,� =h�_r[gjf_�\[a�f[\_f�cm�jlipc^_^�ch�

=jj_h^cr�=,� A[]b�][a_�q[m�f[\_ff_^�qcnb�[�mcah�ch^c][ncha�mcn_�hog\_l*�][a_�

f_nn_l*� hog\_l�i`�\[am�i`�mno^s�`__^�ni�\_�[^gchcmn_l_^�j_l�^[s*�[h^�nb_�nin[f�

q_cabn�i`�mno^s�`__^�`il�_[]b�^[s,� =h�_r[gjf_�][a_�f[\_f� cm�jlipc^_^�ch�=jj_h^cr�

>,

Pb_�`cmb�q_l_�`_^�ni�m[nc[ncih�ch�_[]b�i`�nqi�`__^cham�j_l�^[s,� E`�nb_�

jl_^_n_lgch_^�[giohn�i`�mno^s�`__^�q[m�chmo``c]c_hn�ni�m[nc[n_�nb_�`cmb�qcnbch�[�

][a_�`il�nb_�`clmn�`__^cha*�hih+mno^s�`__^�q[m�mojjf_g_hn_^,� E`�nb_�`cmb�^c^�hin�

_[n�[ff�i`�nb_�mno^s�^c_n�^olcha�nb_�`clmn�`__^cha*� nb_�l_g[chcha�mno^s�`__^�q[m�`_^�

[n�nb_�m_]ih^�`__^cha*�jlcil�ni�[hs�hih+mno^s�`__^,

Jih+mno^s�`__^�q[m�nb_�hilg[f�^c_n�qbc]b�nb_�`cmb�omo[ffs�q_l_�`_^,� >inb�

mno^s�[h^�hih+mno^s�`__^�]ihmcmn_^�i`�7,.�gg�Iiil_+?f[leY%Y� _rnlo^_^�j_ff_nm,�

Ocn_�0�q[m�nb_�_r]_jncih9�nb_�hih+mno^s�^c_n�[n�Ocn_�0�q[m�Obol+C[chÇ�6,.�gg�

O[fgih�N[ncih,
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1,0,4� O\hkgdib

Ll_+nl_[ng_hn�m[gjf_m�q_l_�n[e_h�`lig�[ff�][a_m�[n�nb_�\_achhcha�i`�_[]b�

nlc[f�ni�^_n_lgch_�jl_+nl_[ng_hn�fc]_�ch`_mn[ncih� f_p_fm�[h^�ni�i\n[ch�nb_�g_[h�`cmb�

q_cabn�`il�\cig[mm�_mncg[n_m,� Pi�_mncg[n_�nb_�\cig[mm�qcnbch�[�j_h*�[�nin[f�i`�

/..�`cmb�j_l�][a_�q_l_�m[gjf_^�[h^�q_cab_^�^olcha�nbcm�`clmn�m[gjf_�j_lci^,�

?[a_�\cig[mm�q[m�_mncg[n_^�omcha�q_cabn�_mncg[n_m�`lig�nb_m_�jl_+nl_[ng_hn�

m[gjf_m�[h^�nb_� chp_hnils�_mncg[n_m�[p[cf[\f_�`lig�`[lg� l_]il^m,� Hc]_�]iohnm�

q_l_�j_l`ilg_^�ih�[�gchcgog�i`�03�`cmb�j_l�j_h*�3.�`cmb�qb_h_p_l�fiacmnc][ffs�

jimmc\f_,� =ff�][a_m�l_]_cp_^�mno^s�`__^�`il�m_p_h�^[sm*�nb_h�_[]b�][a_�q[m�

m[gjf_^�nqc]_�ni�^_n_lgch_�jimn+nl_[ng_hn�fc]_�f_p_fm8�ih]_�[n�4+5�^[sm�[`n_l�nb_�

_h^�i`�nl_[ng_hn*�[h^�[a[ch� /1+/2�^[sm�[`n_l�nb_�_h^�i`�nl_[ng_hn,

Pb_�hog\_l�i`�`cmb�ni�\_�m[gjf_^�`lig�_[]b�j_h�q[m�^_n_lgch_^�\s�

][f]of[ncihm�omcha�nb_�`ilgof[8�h;2mY-HY� &43'�qb_l_�h�;�m[gjf_�mct_*�2�cm�nb_�

[jjlircg[n_�p[fo_�i`�nb_�mko[l_�i`�V�;�/,74�qbc]b�ch^c][n_m�73#�]ih`c^_h]_�ch�

nb_�_mncg[n_*�m�;�mn[h^[l^�^_pc[ncih*�[h^�H�;�[ffiq[\f_�_llil�&jl_]cmcih�i`�nb_�

_mncg[n_',

Amncg[n_m�i`�mn[h^[l^�^_pc[ncihm�q_l_�i\n[ch_^�`lig�J_q�>lohmqc]e�

@_j[lng_hn�i`�Bcmb_lc_m�[h^�=ko[]ofnol_�fc]_�]iohn�^[n[�`lig�nb_�mogg_l�i`�

/773,� @[n[�`lig�hch_�][a_m�qcnb�l_f[ncp_fs�bcab� fc]_�hog\_lm�[h^�hch_�][a_m�qcnb�

fiq�fc]_�hog\_lm�q_l_�_r[gch_^,� Eh�nb_�bcab�fc]_�f_p_f�][a_m*� nb_�g_[h&j'�q[m�

16� fc]_�j_l�`cmb*�[h^�nb_�mn[h^[l^�^_pc[ncih�q[m�/4�&+.,2�j',� =mmogcha�nb[n�nb_�

_mncg[n_�cm�ni�\_�qcnbch�0.#�i`�nb_�g_[h&�)-+�.,0�j'8

i;2nY-HY
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h;2&.,2�j'�7&.,0�j'�Y�;�/4�`cmb�j_l�][a_�

Scnb�[�m[gjf_�mct_�i`�/4*� c`�nb_�m[gjf_�g_[h�q_l_�2.*�nb_l_�qiof^�\_�73#�

]ih`c^_h]_�nb[n�nb_�nlo_�g_[h�q[m�\_nq__h�10�[h^�26�fc]_�j_l�`cmb,

Eh�nb_�][a_m�qcnb�fiq�fc]_�\ol^_hm*�nb_�g_[h�[h^�nb_�mn[h^[l^�^_pc[ncih�

q_l_�lioabfs�_ko[f�[n�/,6�fc]_�j_l�`cmb,� Qmcha�nb_�m[g_�`ilgof[*�[�m[gjf_�mct_�i`�

03�`cmb�j_l�][a_�qiof^�acp_�[�73#�]ih`c^_h]_�chn_lp[f�i`�)-+�2.#�&.,2o',� Pb_l_�

qiof^�\_�73#�]ih`c^_h]_�nb[n�nb_�nlo_�g_[h�qiof^�\_�\_nq__h� /,0�[h^�0,6�c`�nb_�

_mncg[n_�`lig�nb_�m[gjf_�q[m�0 ,. ,

>[m_^�ih�nb_m_�][f]of[ncihm�[�m[gjf_�mct_�i`�03�q[m�m_n�[m�nb_�gchcgog�

[]]_jn[\f_�m[gjf_�mct_,� Bil�al_[n_l�jl_]cmcih*�[�m[gjf_�mct_�i`�3.�qiof^�\_�

om_^�qb_h�jimmc\f_,

O\hkgdib�Lmjoj^jg

O[gjfcha�q[m�^ih_�\s�]liq^cha�nb_�`cmb�[h^�nb_h�][jnolcha�[�mg[ff�

hog\_l�i`�`cmb�qcnb�[�^cj�h_n*�[�g_nbi^�l_`_ll_^�ni�[m�á]liq^+[h^+^cjà�m[gjfcha,�

?liq^cha�q[m�[]]igjfcmb_^�\s�_cnb_l�m_chcha�il�\s�l_^o]cha�nb_�h_n�mct_�qcnbch�

nb_�][a_,�Pqi�ni�`cp_�`cmb�q_l_�^cj�h_nn_^�[n�[�ncg_,� Bcmb�`lig�_p_ls�`iolnb�^cj�h_n�

q_l_�m[gjf_^�ni�b_fj�l_^o]_�m_f_]ncih�\c[m,� Pb_�`cmb�`lig�nb_�oh+m[gjf_^�^cj+�

h_nm�q_l_�jf[]_^� chni�nb_�jimn+m[gjf_�m_]ncih�i`�nb_�j_h*� c_,� nb_�hih+]liq^_^�

jilncih�i`�nb_�j_h*�[m�q_l_�nb_�m[gjf_^�`cmb�[`n_l�_p[fo[ncih,� Jih+l_jf[]_g_hn�

m[gjfcha�q[m�j_l`ilg_^�ni� l_^o]_�nb_�mnl_mm�i`�]liq^cha�[h^�][jnol_�ih�nb_�`cmb,�

Pb_�`[lg�g[h[a_g_hn�[n�Ocn_� /� i\d_]n_^�ni�omcha�_p_ls�`iolnb�^cj+h_n,�

?ihm_ko_hnfs*�]ihm_]oncp_�^cj�h_nm�q_l_�om_^�[n�nb[n�j[lnc]of[l�mcn_,
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=i`noc`od^

O[gjf_^�`cmb�q_l_�[h[_mnb_nct_^�ch�[�3.+/�KKga-f�nlc][ch_�

g_nb[himof`[h[n_Y� &PIOY(Y'�\[nb�jlcil�ni�nb_�g_[mol_g_hnm,� =�jf[mnc]�]ihn[ch_l�

g_[molcha�[jjlircg[n_fs�/g�T�/g�T�/g*�[jjlircg[n_fs�b[f`�`cff_^�qcnb�q[n_l*�q[m�

om_^�[m�[h�[h_mnb_nc]�\[nb,� =jjlircg[n_�[giohnm�i`�[h_mnb_nc]�q_l_�om_^�\s�

_mncg[ncha�nb_�pifog_�i`�nb_�q[n_l�[h^�[^^cha�PIOÇ�jiq^_l�g_[mol_^�\s�

pifog_,� =h_mnb_nc]�]ih]_hnl[ncihm�q_l_�[^domn_^�\s�[^^cha�gil_�[h_mnb_nc]�

jiq^_l�il�gil_�q[n_l�ni�nb_�\[nb*�^_j_h^cha�ih�qb_nb_l�nb_�[h_mnb_nc]�mifoncih�

m__g_^�nii�q_[e�il�mnliha,� Pb_�[h_mnb_nc]�mifoncih�q[m�do^a_^�ni�\_�nii�q_[e�c`�

[`n_l�[h�[jjlijlc[n_�[giohn�i`�ncg_�mj_hn�ch�nb_�[h_mnb_nc]�\[nb�nb_�`cmb� l_g[ch_^�

ip_lfs�[]ncp_�^olcha�_r[gch[ncih�[nn_gjnm,� Pb_�mifoncih�q[m�do^a_^�ni�\_�nii�

mnliha� c`�`cmb� l_[]b_^�[h�[h_mnb_nc]�jf[h_�gil_�koc]efs�nb[h�omo[f�il�c`�nb_s�

m__g_^�ni�\_�nii�á^__jà�&c_,�p_ls�fcnnf_�gip_g_hn�^olcha�_r[gch[ncih�il�l_]ip_ls�

q[m�mfiq',

Pb_�q[n_l�ch�nb_�[h_mnb_nc]�\[nb�q[m�]b[ha_^�[m�h__^_^*� omo[ffs�[`n_l�

ih_�il�mig_ncg_m�nqi�][a_m,� P_gj_l[nol_�[h^�^cmmifp_^�irsa_h�q_l_�hin�

lionch_fs�gihcnil_^*�[h^�hi�[_l[ncih�q[m�jlipc^_^,� =h_mnb_nc]�\[nbm�q_l_�hin�

n_mn_^�`il�m_[� fc]_�qbc]b�b[^�`[ff_h�i``,� =�jimn+[h_mnb_nc]�l_]ip_ls�n[he�q[m�om_^�

qb_h�[p[cf[\f_,

%PIOY(Y*�Osh^_f� Ehn_lh[ncih[f� Eh],*�R[h]iop_l*�>?
35



O\hkgdib�I`\npm`h`ion

Pb_�`iffiqcha�g_[mol_g_hnm�q_l_�g[^_�ih�_[]b�`cmb�m[gjf_^,

/�'� Bile�f_hanb�&f_hanb�i`�nb_�`cmb�[m�g_[mol_^�`lig�nb_�limnl[f�ncj�i`�

b_[^�ni�nb_�\[m_�i`�nb_�`ile�ch�nb_�n[cf'�q[m�g_[mol_^�ni�nb_�h_[l_mn

/,.� ]g�omcha�[�g_[molcha�n[j_�giohn_^� ch�[�LR?�jcj_�qbc]b�b[^�

\__h�]on�ch�b[f`�fihacno^ch[ffs,

0'�S_cabn�q[m�g_[mol_^�ni�nb_�h_[l_mn�/.�a�omcha�[h�=]]o+S_cab�

@OU+/...�m][f_^

1'�[�nin[f�\i^s�]iohn�i`�[ff�]ij_ji^c^m

2'�[�nin[f�\i^s�]iohn�i`�[ff�mn[a_�/$0�]b[fcgom�&alioj_^�[m�ih_�

]iohn'

3'�[�nin[f�\i^s�]iohn�i`�[ff�mn[a_�1$2�]b[fcgom�&alioj_^�[m�ih_�

]iohn'

?ij_ji^c^�[h^�]b[fcgom�mn[a_m�q_l_�]f[mmc`c_^�\[m_^�ih�

l_f[ncp_�mct_,

4'�[�nin[f�\i^s�]iohn�i`�[ff�jl_+[^ofnm

5'�[�nin[f�\i^s�]iohn�i`�[ff�hih+al[pc^�[^ofn�fc]_

6'�[�nin[f�\i^s�]iohn�i`�[ff�al[pc^�`_g[f_m

7'�[�mo\d_]ncp_�m]il_�i`�m_[�fc]_�^[g[a_

.;hi�^[g[a_�

/�;ch]l_[m_^�go]om

0;mg[ff�&:0]gY�'�[l_[m�i`�moj_l`c]c[f�^[g[a_

 U[g[ni�?iljil[ncih*�?ifil[^i�Ojlcham*�?K
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1;f[la_�&<0]gY�'�[l_[m�i`�moj_l`c]c[f�^[g[a_�

2;mg[ff� &:0]gY�'�[l_[m�i`�^__j�^[g[a_�&nblioab�nb_�

_jc^_lgcm'

3;f[la_�&<0]gY�'�[l_[m�i`�^__j�^[g[a_

Hd^`�^jpio�kmj^`_pm`

Pqi�i`�nb_�chp_mnca[nilm�q_l_�nl[ch_^�[m�fc]_�]iohn_lm,� Pi�b_fj�_hmol_�

]ihmcmn_h]s*�ihfs�nb_m_�nqi�j_ijf_�j_l`ilg_^� fc]_�]iohnm�^olcha�nb_�mno^s,

=`n_l�q_cabn�[h^� f_hanb�g_[mol_g_hnm�q_l_�n[e_h*� nb_�[h_mnb_ncm_^�`cmb�

q_l_�jf[]_^�ih�[�nl[s�`il�nb_�fc]_�]iohn�jli]_^ol_,� Pb_�j_lmih�]iohncha�fc]_�&nb_�

]iohn_l'�g[^_�]ihm_]oncp_� fihacno^ch[f�pcmo[f�m][hm�mn[lncha�[n�nb_�p_hnl[f�gc^fch_�

i`�nb_�`cmb*�oj�ih_�mc^_*�ip_l�nb_�^ilmog*�[h^�\[]e�ni�nb_�p_hnl[f�gc^fch_,� =m�fc]_�

q_l_�`ioh^�[h^� c^_hnc`c_^*� nb_�]iohn_l�nif^�nb_�j_lmih� l_]il^cha�nb_�^[n[�&nb_�

l_]il^_l'� nb_�mn[a_�i`�^_p_fijg_hn�[h^�hog\_l�i`�fc]_�m__h,� Pb_� l_]il^_l�

_hn_l_^�nb_�q_cabn�[h^� f_hanb�i`�nb_�`cmb*�[h^�nb_�fc]_�]iohnm,� =m�nb_�]iohn_l�nif^�

nb_�l_]il^_l�qb[n�mn[a_�[h^�biq�g[hs�fc]_�q_l_�`ioh^*� nb_�l_]il^_l�g[^_�nc]e�

g[lem�ih�nb_�^[n[�mb__n�ch�nb_�[jjlijlc[n_�mj[]_� &m__�m[gjfcha�^[n[�mb__n�ch�

=jj_h^cr�?',� Sb_h�nb_�]iohn_l�q[m�`chcmb_^�qcnb�nb_�`cmb*� nb_�l_]il^_l�]iohn_^�

nb_�hog\_l�i`�nc]e�g[lem� ch�_[]b�mj[]_,� Pbcm�hog\_l�q[m�qlcnn_h�[h^�]cl]f_^�

qcnbch�nb_�m[g_�mj[]_�ih� nb_�^[n[�mb__n,
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1,0,5� Oo\odnod^\g�=i\gtndn

=ff�^[n[�q_l_�_hn_l_^� chni�[�Mo[nnli�LliÄ�mjl_[^mb__n�nb_h�nl[hm`_ll_^�ni�

On[n[Ä�mn[ncmnc][f�mi`nq[l_�j[]e[a_�`il�[h[fsmcm,� Cl[jbm�q_l_�a_h_l[n_^�omcha�

_cnb_l�Mo[nnli�Lli�il�Ocag[�LfinY,

Och]_�^[n[�_p[fo[ncih� chpifp_^�]igj[lcmih�i`�nb_�nqi�nl_[ng_hn�aliojm*�

jlij_l�[h[fsmcm� l_kocl_^�ehiqcha�qbc]b�][a_m�q_l_�ch�_[]b�alioj,� Ehp_mnca[nilm�

q_l_�nb_l_`il_�oh\fch^_^�[n�nbcm�jichn�[h^�acp_h�nb_�nl_[ng_hn�[ffi][ncih�

ch`ilg[ncih�b_f^�\s�nb_�mjihmil,

Pb_�[p_l[a_�hog\_l�[h^�mn[h^[l^�^_pc[ncih�i`�nin[f� &[ff�mn[a_m'� fc]_�j_l�

`cmb�q_l_�][f]of[n_^�`il�_[]b�][a_*�[h^�`il�_[]b�nl_[ng_hn�alioj�`il�_[]b�

m[gjfcha�j_lci^,� Pbcm�q[m�^ih_�\s�mcn_�[h^�ip_l[ff�&[ff�mcn_m�]ig\ch_^',

Pb_�ip_l[ff�[p_l[a_�hog\_l�[h^�mn[h^[l^�^_pc[ncih�i`�ch^cpc^o[f�mn[a_m�i`�

fc]_�j_l�`cmb�q[m�][f]of[n_^�\s�m[gjfcha�j_lci^,�Pb_�[p_l[a_�hog\_l�i`�fc]_�j_l�

`cmb�qcnbch�_[]b�nl_[ng_hn�alioj�q[m�][f]of[n_^�`il�_[]b�mcn_�\s�mn[a_�[h^�

m[gjfcha�j_lci^,

=mm_mmg_hn�i`�fc]_�]iohn�^c``_l_h]_m�\_nq__h�g_^c][n_^�[h^�]ihnlif�

aliojm�[n�_[]b�m[gjfcha�j_lci^�q[m�nb_�jlcg[ls�[h[fsmcm�i`�chn_l_mn,� Kp_l[ff�

mcahc`c][h]_�q[m�[mm_mm_^�omcha�l[h^ig�_``_]nm� fch_[l�l_al_mmcih�qcnb� ][a_%�[m�[�

l[h^ig�_``_]n�ni�[^domn�`il�]fomn_lcha�qcnbch�][a_m*�[h^� mcn_%�[m�[�`cr_^�_``_]n,� Bil�

nb_�joljim_m�i`�nbcm�mcahc`c][h]_�n_mncha*� nb_�^_j_h^_hn�p[lc[\f_�q[m�[�fia

%� ?il_f�?iljil[ncih�Hcgcn_^*�Knn[q[*�KJ�

 � On[n[�?iljil[ncih*�?iff_a_�On[ncih*�PT

%F[h^_f�?iljil[ncih*�O[h�N[`[_f*�?=�&hiq�iqh_^�\s�OLOO*�?bc][ai*� EH'
4.



nl[hm`ilg_^� fc]_�]iohn�ufia&]iohn�)�/�'w�ni�_hmol_�nb[n�nb_�^[n[�q_l_�[jjlircg[n_fs�

hilg[ffs�^cmnlc\on_^,� Pb_�a_h_l[f�gi^_f�`il�nb_m_�l_al_mmcih�[h[fsm_m�q_l_8

U_,Ü�;�\ �)�L d( d � )L0�Te� ) �k1�( 1 �C'�)�p�&d'�)�` �&,e*

s�&d� ;�fia&&fc]_�]iohn�ih� c%Y�`cmb�ch� ][a_'�)/�'�

[�;�chn_l]_jn

T*� ;�^oggs�p[lc[\f_�`il�mcn_�;�0�

Ta� ;�^oggs�p[lc[\f_�`il�mcn_�;�1�

T1�&d'� ;�nl_[ng_hn�[jjfc_^�ni� ][a_�

1 d,� L0 ,� L\� ; �]i_``c]c_hnm�`il�`cr_^�_``_]nm�

o�&d'�;�l[h^ig�_``_]n�i`� ][a_�

_�&c�d'�;�l_mc^o[f�_llil

O_j[l[n_�[h[fsm_m�q_l_�j_l`ilg_^�`il8�]ij_ji^c^m*�]b[fcgom� /� $�0*�

]b[fcgom�1�$�2*�jl_+[^ofn*�[^ofn*�[ff�]b[fcgom�&/$0�jfom�1�$�2'*�gi\cf_m�&jl_+[^ofn�

$�[^ofn'*�[h^�nin[f� &[ff�mn[a_m'�[n�_[]b�ncg_�j_lci^�&jl_+nl_[ng_hn*� /Ä%�jimn+

nl_[ng_hn*� jimn+nl_[ng_hn',

Hc]_�]iohnm�ch�g_^c][n_^�][a_m�q_l_�[fmi�][f]of[n_^�[m�[�j_l]_hn�i`�fc]_�

]iohnm�Eh�]ihnlif�][a_m�&g_[h�g_^c][n_^-g_[h�]ihnlif�T�/..'*�[h^�al[jb_^�`il�

]b[fcgom�/� $�0*�]b[fcgom�1�$�2*�jl_+[^ofn*�[h^�[^ofn�mn[a_m�[n�_[]b�mcn_�[h^

ip_l[ff,�Bil�nb_�][f]of[ncih�i`�nb_�l_^o]ncih� ch� fc]_�f_p_fm*�g_^c][n_^�][a_m�[h^

]ihnlif�][a_m�q_l_�]igj[l_^�[n�_[]b�jimn+nl_[ng_hn�m[gjfcha�j_lci^,� L_l]_hn�

l_^o]ncihm�ch�nb_�g_^c][n_^�alioj�[m�]igj[l_^�ni�nb_�]ihnlif�alioj�&&�/� +�g_[h�

fc]_�\ol^_h�ch�g_^c][n_^-g_[h� fc]_�\ol^_h�ch�]ihnlif'�T�/..'�q_l_�][f]of[n_^�`il�

_[]b�mn[a_�[h^�m[gjfcha�j_lci^�qb_l_�[�mcahc`c][hn�^c``_l_h]_�q[m�`ioh^,
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S_cabn�&ea'*� f_hanb�&]g'*�[h^�]ih^cncih�`[]nil�&qn-EhaY(/..*...'�^[n[�q_l_�

[fmi�]igj[l_^�\_nq__h�nb_�nl_[ng_hn�aliojm�omcha�l[h^ig�_``_]nm�fch_[l�

l_al_mmcih�qcnb� ][a_%�[m�[�l[h^ig�_``_]n�ni�[^domn�`il�]fomn_lcha�qcnbch�][a_m*�[h^�

âmcn_ä�[m�[�`cr_^�_``_]n,

@[g[a_�m]il_m�q_l_�]igj[l_^�\_nq__h�nl_[ng_hn�aliojm�\s�[�?bc+�

mko[l_�n_mn,� Pb_�]igj[lcmih�q[m�\[m_^�ih�[�^[g[a_�&m]il_�<�/�'-hi�^[g[a_�

&m]il_�;�.'�]f[mmc`c][ncih,

Pb_�j_l]_hn�l_^o]ncih�i\m_lp_^� ch�_[]b�g_^c][n_^�][a_�[m�]igj[l_^�ni�

nin[f�hog\_l�i`�fc]_� ch�nb_�g[n]b_^�]ihnlif�][a_m�q[m�n_mn_^�ni�m__�c`�j_l]_hn�

l_^o]ncih�q[m�[�`oh]ncih�i`�fc]_�hog\_lm,� Pbcm�l_f[ncihmbcj�q[m�_p[fo[n_^�\s�

fch_[l�l_al_mmcih�[h[fsmcm�qcnb�j_l]_hn� l_^o]ncih�&ch�_[]b�g_^c][n_^�][a_�[m�

]igj[l_^�ni�cnm�g[n]b�[n�_[]b�jimn+nl_[ng_hn�m[gjfcha�j_lci^'�[m�nb_�^_j_h^_hn�

p[lc[\f_�[h^�nin[f�hog\_l�i`�fc]_�&ch�_[]b�]ihnlif�][a_�[n�_[]b�jimn+nl_[ng_hn�

m[gjfcha�j_lci^'�[m�nb_�ch^_j_h^_hn�p[lc[\f_,

1,0,6� H`oc\g�O\hkgdib

H_nb[f�m[gjfcha�ni�]iff_]n�ncmmo_� m[gjf_m�`il�cp_lg_]nch�[h^�n_`fo\_htolih�

l_mc^o_�[h[fsmcm�q[m�^ih_�[n�Ocn_�1,� Ep_lg_]nch�l_mc^o_m�q_l_�[�]ih]_lh�

\_][om_�gimn�`cmb�i`�nbcm�s_[l�]f[mm�l_]_cp_^� cp_lg_]nch�nl_[ng_hnm�^olcha�nb_�

jl_pciom�`[ff�[h^�c`�l_mc^o_m�b[^�\__h�jl_m_hn�[n�mo``c]c_hn�f_p_fm*� nb_s�g[s�b[p_�

[``_]n_^�mno^s�l_mofnm,� Pbcm�[fmi�[ffiq_^�chp_mnca[nilm�ni�p_lc`s� fc`_+]s]f_�

c^_hnc`c][ncih�]lcn_lc[�\s�][l_`of�_r[gch[ncih�i`�fc]_�qcnb�[�g[ahc`scha�af[mm,� Pb_�

f_nb[f�m[gjf_�]ihmcmn_^�i`�n_h�`cmb�`lig�_[]b�i`�mcr�][a_m�^olcha�nb_�jl_+
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nl_[ng_hn�[h^�`clmn�jimn+nl_[ng_hn�m[gjfcha�j_lci^m*�[h^�n_h�`cmb�`lig�_[]b�i`�2�

][a_m�^olcha�nb_�m_]ih^�jimn+nl_[ng_hn�j_lci^,� Pb_�mcr�][a_m�q_l_�m_f_]n_^�\s�

^l[qcha�hog\_lm�`lig�[�b[n�^olcha�nb_�jl_+nl_[ng_hn�m[gjfcha�j_lci^,� Pbl__�

g[n]b_^�j[clm�q_l_�m_f_]n_^�\s�^l[qcha�hog\_lm�`lig�[�b[n�^olcha�nb_�`clmn�jimn+

nl_[ng_hn�m[gjfcha�j_lci^,� Pb_�m[g_�][a_m�q_l_�nb_h�m[gjf_^�[n�nb_�m_]ih^�

jimn+nl_[ng_hn�m[gjfcha�j_lci^*�qcnb�nb_�_r]_jncih�i`�nb_�][a_m�nb[n�b[^�\__h�

l_gip_^�`lig�nb_�mno^s,

Pb_�_onb[hcm_^�`cmb�q_l_�[�mo\+m[gjf_�i`�nb_�ilcach[f�nq_hns�`cp_�`cmb�

m[gjf_�`lig�_[]b�][a_*�[h^�q_l_�nb_�`clmn�n_h�`cmb�ni�b[p_�fc]_�]iohnm�j_l`ilg_^�

ih�nb_g,� Pb_�`cmb*�_onb[h[m_^�\s�[h�ip_l^im_�ch�[�PIOYà �[h_mnb_nc]�\[nb�&0..�

ga-f'*�q_l_�jon�ch�jf[mnc]�\[am�[h^�e_jn�ih� c]_�ohncf�jli]_mmcha�cgg_^c[n_fs�ojih�

l_nolh�ni�mbil_�`lig�nb_�^[säm�m[gjfcha,� Hc]_�]iohnm�q_l_�j_l`ilg_^�qcnb�nb_�[c^�

i`�[�g[ahc`scha�af[mm,� Iom]f_�[h^� fcp_l�m[gjf_m�q_l_�jf[]_^� ch�qbclf�j[]em�[h^�

e_jn�ih� c]_�ohncf�jf[]_^�ch�[�`l__t_l�`il�mnil[a_�ohncf� nb_�[h[fsm_m�]iof^�\_�^ih_,

Hcp_l�m[gjf_m�q_l_�^_fcp_l_^�ni�nb_�J_q�>lohmqc]e�@_j[lng_hn�i`�

Bcmb_lc_m�[h^�=ko[]ofnol_�`il�cp_lg_]nch� l_mc^o_�[h[fsmcm,� =fnbioab�\inb�gom]f_�

[h^� fcp_l�q_l_�]iff_]n_^�`il�cp_lg_]nch�[h[fsmcm*�^o_�ni�J>@B=�fcgcn[ncihm�ch�nb_�

hog\_l�i`�m[gjf_m�qbc]b�]iof^�\_�jli]_mm_^*�[�mo\+m[gjf_�i`�fcp_lm*� ch�jiifm�i`�

0�il�2� fcp_lm�_[]b*�q_l_�[h[fsm_^,� Hcp_l�q[m�]bim_h�\_][om_� cn�qiof^�]ihn[ch�[�

go]b�bcab_l�]ih]_hnl[ncih�i`�nb_�^loa�nb[h�gom]f_�&57',� Iom]f_�[h^� fcp_l�

m[gjf_m�q_l_�^_fcp_l_^�ni�nb_�mjihmil�`il�n_`fo\_htolih�[h[fsmcm,
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1,0,7� Aiqdmjih`io\g�h`\npm`h`ion

@cmmifp_^�irsa_h�[h^�q[n_l�n_gj_l[nol_�q_l_�g_[mol_^�_[]b�^[s�nb[n�

nl_[ng_hn�`__^�q[m�`_^,� ch�_[]b�nlc[f�][a_*�[n�[�^_jnb�i`�[\ion�0�g,� =�UOE�gi^_f�

33|�^cmmifp_^�irsa_h�g_n_l�q[m�om_^�ni�g[e_�nb_�g_[mol_g_hnm,� =�nc^_�n[\f_�

q[m�[fmi�ch]fo^_^�qcnb�nb_�^[n[,

1,0,/.� @`n^mdkodji�ja�kmj^`_pm`n�\i_�`q`ion�\o�`\^c�ja�oc`�nop_t�ndo`n

Boff�]iggohc][ncih�i`�_p_hnm�i]]oll_^�\_nq__h�nb_�chp_mnca[nilm*� nb_�

mjihmil*�[h^�nb_�`[lg_lm�qbcf_�nb_�mno^s�q[m�\_cha�][llc_^�ion,� Pb_�`iffiqcha�

m_]ncih�^_m]lc\_m�nb_�^_n[cfm�i`�nb_�mno^c_m�[n�_[]b�i`�nb_�nbl__�mcn_m,

Odo`�/

Ocn_� /� q[m�fi][n_^�ch�Hcg_�Gcfh�>[s,� Pb_l_�q_l_�nq_hns+_cabn�/0g�mko[l_�

mn__f�][a_m�ih�mcn_�[n�nb_�ncg_�i`�nb_�mno^s,� Bioln__h�i`�nb_m_�]ihn[ch_^�jl_+

g[le_n�`cmb�[h^�q_l_�ch]fo^_^� ch�nb_�nlc[f,� Pb_�l_mn�i`�nb_�][a_m�b_f^�mgifn*�\lii^�

mni]e*� il�q_l_�_gjns,� =�^c[al[g�i`�nb_�mno^s�][a_m�][h�\_�m__h� ch�=jj_h^cr�@,

Odo`�/� Ok`^dad^�B``_dib�Lmj^`_pm`n

Pl_[ng_hn�`__^�q[m�mnil_^�ch�nb_�hilg[f�`__^�mnil[a_�fi][ncih�`il�nb_�mcn_*�

[�\ocf^cha�ih�mbil_,� Pb_�`__^�\[am�q_l_�ila[hcm_^�ih�m_p_h�j[ff_nm�mi�nb[n�_[]b�

j[ff_n�b[^�[ff�i`�nb_�nl_[ng_hn�`__^�`il�_[]b�^[s�i`�`__^cha�[n�nbcm�mcn_,

UOE� Eh]iljil[n_^*�U_ffiq�Ojlcham*�KD
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Pi�l_^o]_�nb_�lcme�i`�_llilm*�nb_�hilg[f�lionch_�i`�nb_�`[lg�q[m�

[]]iggi^[n_^� ch�nb_�[^gchcmnl[ncih�i`�nb_�mno^s�`__^,� Pbcm�mcn_�oncfct_^�

[onig[nc]�g_]b[hc][f�`__^_lm*�qcnb�ih_�j_lg[h_hnfs�jimcncih_^�[n�_[]b�][a_,�

A[]b�ohcn�q[m�`cff_^�qcnb�nb_�[jjlijlc[n_�[giohn�i`�`__^�\_`il_�_[]b�`__^cha*�

nb_h�ij_l[n_^�ohncf�_gjns�[n�`__^cha�ncg_,� Pb_�mcgofn[h_iom�ij_l[ncih�i`�[ff�

`ioln__h�`__^_lm�q[m�moj_lpcm_^�\s�ih_�mcn_�qile_l,� Pb_�g_]b[hc][f�`__^_lm�[n�

nb_�mcn_�q_l_�hilg[ffs�`cff_^�_p_ls�[`n_lhiih�`il�nb_�_p_hcha�`__^cha,� Pb_h*�

cgg_^c[n_fs�[`n_l�nb_�_p_hcha�`__^cha*� nb_s�q_l_�`cff_^�`il�nb_�h_rn�gilhcha,� Pi�

[pic^�b[pcha�nb_�nl_[ng_hn�`__^�mcn�ch�nb_�`__^_lm�ip_lhcabn*�[^gchcmnl[ncih�i`�

nl_[ng_hn�`__^�q[m�chcnc[n_^�qcnb�nb_�_p_hcha�`__^cha,

=m�q[m�mn[h^[l^�jli]_^ol_�[n�nbcm�mcn_*�`cmb�q_l_�`_^�[n�[�l[n_�i`�.,7#�

\cig[mm�j_l�^[s�&hilg[f�`__^�jfom�nl_[ng_hn�`__^',� Bcmb�[n�nbcm�mcn_�q_l_�`_^�ni�

\cig[mm� chmn_[^�i`�ni�m[nc[ncih�\_][om_�nb_�`__^�q[m�jon�chni�nb_�`__^_lm�\_`il_�

cn�q[m�[^gchcmn_l_^9�nb_h�nb_�`__^_lm�q_l_�ij_l[n_^�ohncf�_gjns,

A[]b�[`n_lhiih�^olcha�nb_�nl_[ng_hn�j_lci^*�ih_�j[ff_n�i`�nl_[ng_hn�`__^�

q[m� fc`n_^�ihni�[�nlo]e�[h^�^_fcp_l_^�ni�nb_�qb[l`�ni�\_�fc`n_^�ihni�[�\i[n,� Kh_�il�

nqi�mcn_�qile_lm�[h^�[�l_m_[l]b�[mmcmn[hn�nb_h�^_fcp_l_^�nb_�`__^�ni�nb_�][a_m�

qb_l_�`__^�q[m�jon�^cl_]nfs�`lig�nb_�\i[n�chni�_gjns�g_]b[hc][f�`__^_lm�[n�_[]b�

][a_,� =� f[\_f�ih�_[]b�`__^_l�c^_hnc`c_^�nb_�][a_�f_nn_l�[h^�jlij_l�[giohn�i`�

nl_[ng_hn�`__^,� Pb_�l_m_[l]b�[mmcmn[hn�chmj_]n_^�nb_� f[\_fm�[h^�]iohn_^�nb_�

\[am�[`n_l�nb_s�q_l_�_gjnc_^� chni�_[]b�`__^_l�ni�_hmol_�nb[n�nb_�]ill_]n�hog\_l�

q_l_�^_fcp_l_^,� Pb_�\[am�q_l_�nb_h�^cm][l^_^,� Pb_� l_m_[l]b�[mmcmn[hn�]iff_]n_^�

^cmmifp_^�irsa_h�[h^�n_gj_l[nol_�^[n[�qbcf_�q[cncha�`il�`__^cha�ncg_*�[h^
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l_g[ch_^�ih�mcn_�ni�i\m_lp_�nb_�_hncl_�`__^cha,

@`n^mdkodji�ja�Aq`ion�\o�Odo`�/

Ll_+nl_[ng_hn�m[gjfcha�q[m�^ih_�ih�=oaomn�4�[h^�5*� /774�qcnb� fc]_�]iohnm�

j_l`ilg_^�ih�3.�`cmb�j_l�][a_�[h^�q_cabnm�g_[mol_^�ih� /..�`cmb�j_l�][a_,� Kh_�

][a_�b[^�q_cabnm�g_[mol_^�ih�77�`cmb,� Hc]_�]iohnm�q_l_�^ih_�ih�3.�`cmb*� l[nb_l�

nb[h�03*�\_][om_�cn�q[m�fiacmnc][ffs�jimmc\f_9�[fmi�\_][om_�nb_�fc]_�hog\_lm�q_l_�

mncff� l_f[ncp_fs�fiq*�[h^�nb_�f[la_l�m[gjf_�mct_�jlipc^_^�[�gil_�jl_]cm_�_mncg[n_�i`�

fc]_�hog\_lm,� Bcmb�q_l_�m[gjf_^�\s�joffcha�oj�nb_�h_n�ni�l_^o]_�][a_�pifog_�

[h^�`cmb�q_l_�^cjj_^�ion�[]]il^cha�ni�nb_�jlini]if,

Och]_�[ff�i`�nb_�][a_m�q_l_�nb_�m[g_�mct_*�g[n]bcha�i`�][a_m�q[m�\[m_^�

ih�h_[l_mn�fc]_�]iohnm,� =�fcmn�i`�nb_m_�g[n]b_^�j[clm�q[m�mojjfc_^�ni�nb_�mjihmil�

`il�l[h^igct[ncih� chni�g_^c][n_^�[h^�]ihnlif�aliojm,

En�q[m�ilcach[ffs�_rj_]n_^�nb[n�`__^cha�]iof^�\_ach�nb_�^[s�[`n_l�jl_+

nl_[ng_hn�m[gjfcha,� Diq_p_l�nb_�`__^�jf[hn�l_kocl_^�gil_�ncg_�ni�g[ho`[]nol_�

[h^�^_fcp_l�nb_�`__^,� Pb_�`__^�q[m�^_fcp_l_^� f[n_�ih�nb_�m_]ih^�^[s�[`n_l�jl_+

nl_[ng_hn�m[gjfcha�&=oaomn�6'�qcnb�ih_�j[ff_n�i`�`__^�`il�_[]b�][a_,� Qjih�

chmj_]ncih�\s�mcn_�chp_mnca[nilm�[h^�nb_�mno^säm�ko[fcns�[mmol[h]_�chmj_]nil�_[lfs�

nb_�h_rn�^[s�&=oaomn�7'� cn�q[m�`ioh^�nb[n�_[]b�j[ff_n�q[m�[jjlijlc[n_fs�f[\_ff_^�

`il�nb_�][a_�cn�q[m�chn_h^_^*� \on�nb[n�_[]b�[fmi�b[^�[�f[\_f�ih� cn�qbc]b�m[c^�_cnb_l�

g_^c][n_^ä�il� \[m_�^c_nä,� Pb_� chp_mnca[nilm�f_`n�nb_�mnil[a_�`[]cfcns�qbcf_�nb_�

ko[fcns�[mmol[h]_�chmj_]nil�l_gip_^�nbim_� f[\_fm,� Pqi�\[am�i`�`__^�q_l_�`ioh^�

ni�\_�nilh�[h^�mig_�i`�nb_�`__^�mjcff_^,� Pb_m_�nqi�\[am�q_l_�l_nolh_^�ni�nb_
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mjihmil�[h^�l_jf[]_^�qcnb�chn[]n�\[am�i`�nb_�[jjlijlc[n_�`__^,

=�lionch_�giln[fcns�^cp_�`iffiqcha�nb_�jl_+nl_[ng_hn�m[gjf_�[h^�jlcil�ni�

[^gchcmnl[ncih�i`�_rj_lcg_hn[f�`__^�q[m�^ih_�[n�nb_�mcn_,� =�nin[f�i`�5/� ^_[^�`cmb�

&22*5..�`cmb�[n�lcme�`il�ih_�q__e�+�l_jl_m_hncha�[�.,.0#�^[cfs�giln[fcns�l[n_'�q_l_�

`ioh^�\s�nb_�^cp_l�ch�nb_�mno^s�][a_m,� Pbcm�q[m�go]b�bcab_l�nb[h�hilg[f�

giln[fcns�f_p_fm� ch�nb_m_�][a_m�&omo[ffs�[\ion�.,..1#�j_l�^[s',� Pb_�giln[fcnc_m�

q_l_�_p_hfs�^cmnlc\on_^�nblioabion�nb_�][a_m,� Pb_�chp_mnca[nilm�q_l_�hin�jl_m_hn�

ni�_r[gch_�nb_�`cmb�^o_�ni�m[gjfcha�]iggcng_hnm�[n�[�^c``_l_hn�mcn_�nb[n�^[s,�

Och]_�nb_�giln[fcnc_m�q_l_�`ioh^�mbilnfs�[`n_l�nb_�m[gjfcha�q[m�^ih_�[h^�giln[fcns�

f_p_fm�l_nolh_^�ni�hilg[f�nb_�`iffiqcha�q__e*� cn�q[m�jimmc\f_�nb[n�nb_�^_[nbm�

i]]oll_^�[m�[�l_mofn�i`�mnl_mm�^o_�ni�m[gjfcha,� Pb_�][om_�i`�^_[nb�q[m�ohehiqh*�

\on�]ihmc^_l_^�hin�ni�chn_l`_l_�qcnb�nb_�mno^s,

Pb_�mno^s�`__^�q[m�[^gchcmn_l_^�`il�m_p_h�]ihm_]oncp_�^[sm�&=oaomn�7�

nblioab�/3',� Limn+nl_[ng_hn�m[gjfcha�q[m�^ih_�ih�[ff�][a_m�[n�mcr�^[sm�[`n_l�nb_�

nl_[ng_hn�j_lci^�&=oaomn�0/'�[h^�ih�[ff�][a_m�_r]_jn�nqi�&][a_m�D�[h^�A'�[n�/1�

^[sm�[`n_l�nb_�nl_[ng_hn�j_lci^�&=oaomn�06',� =�g[n]b_^�j[cl�i`�][a_m�&D�[h^�A'�

q_l_�l_gip_^�`lig�nb_�mno^s�_[lfs�[h^�b[^�nb_�m_]ih^�jimn+nl_[ng_hn�m[gjf_�

^ih_�[n�//� ^[sm�[`n_l�nb_�_h^�i`�nl_[ng_hn�&=oaomn�04'�\_][om_�mcn_�g[h[a_g_hn�

h__^_^�ni�b[lp_mn�[�][a_�[h^�^c^�hin�qcmb�ni�q[cn�ohncf�nb_�`ch[f�m[gjfcha�

m]b_^of_^�`il�^[s�/1�&=oaomn�06',� Kh]_�ohg[me_^*� nb_�`[lg�q[m�ch`ilg_^�\s�

nb_�mjihmil�nb[n�?[a_�D�q[m�nb_�]ihnlif�][a_�[h^�nb_l_`il_�_fcac\f_�`il�

mo\m_ko_hn�b[lp_mn,
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Odo`�0

Ocn_�0�q[m�fi][n_^�h_[l�Hcg_�Gcfh�>[s�ch�>fcmm�D[l\iol,� Pb_l_�q_l_�n_h�5.�

g�jif[l�]cl]f_�][a_m�[n�nb_�mcn_�[n�nb_�ncg_�i`�nb_�nlc[f,� =ff�][a_m�b_f^�jl_+g[le_n�

`cmb�[h^�q_l_�chcnc[ffs�ch]fo^_^�ch�nb_�nlc[f,� =�^c[al[g�i`�nb_�mcn_�cm�jl_m_hn_^� ch�

=jj_h^cr�@,

Odo`�0�Ok`^dad^�B``_dib�Lmj^`_pm`n

Arj_lcg_hn[f�`__^�q[m�mnil_^� ch�nb_�hilg[f�`__^�mnil[a_�fi][ncih�[n�nb_�

mcn_*�[�\ocf^cha�ih�nb_�mcn_,� B__^cha�q[m�hilg[ffs�j_l`ilg_^�qcnb�nqi�gi\cf_�

g_]b[hc][f�`__^_lm�qbc]b�gip_^�`lig�][a_�ni�][a_,� En�q[m�^_]c^_^�ni�b[p_�ih_�

i`�nb_�`__^_lm�`il�g_^c][n_^�`__^�[h^�nb_�inb_l�`il�]ihnlif�`__^�mi�nb[n�[hs�^loa�

l_mc^o_m� ch�[�`__^_l�]iof^�hin�[``_]n�hih+g_^c][n_^�][a_m,� Pbcm�q[m�

[]]igjfcmb_^�\s�i\n[chcha�[�fcmn�i`�nb_�nqi�nl_[ng_hn�aliojm�`lig�Iiil_+?f[le�

qcnbion�c^_hnc`scha�g[n]b_^�][a_m�il�nl_[ng_hn�[ffi][ncih,� Kh_�`__^_l�q[m�

[mmcah_^�ni�`__^�ih_�fcmn�i`�][a_m�[h^�nb_�inb_l�`__^_l�q[m�[mmcah_^�nb_�inb_l�

fcmn,

A[]b�gilhcha�nb_�mcn_�qile_lm�qiof^�gip_�nb_�`__^�\[am�`il�nb_cl�fcmn�i`�

][a_m�`il�nb[n�^[s�`lig�nb_�\ocf^cha�ni�nb_�gi\cf_�`__^_l,� Qjih�[llcp[f�[n�_[]b�

][a_*� nb_�qile_l�qiof^�_gjns�\[am�`il�nb[n�][a_� chni�nb_�`__^_l*� nb_h�`__^�cn�ni�

nb_�`cmb,� Jin�[ff�\[am�q_l_�_gjnc_^�chni�nb_�`__^_l�[n�ih]_�ch�][m_�nb_�`cmb�^c^�hin�

_[n�[ff�i`�nb_�nl_[ng_hn�`__^�[n�nbcm�`__^cha,� Pb_�mcn_�qile_lm�qiof^�`__^�nb_�

[ffinn_^�`__^*�il�[m�go]b�[m�nb_�`cmb� ch�nb_�][a_�qiof^�_[n*�\_`il_�aicha�ni�nb_�

h_rn�][a_,� =`n_l�`__^cha�nb_�nl_[ng_hn�`__^*�nb_�mcn_�qile_l�qiof^� l_nolh�ni�nb_
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mnil[a_�\ocf^cha�ni�a_n�hilg[f�`__^�E`�[hs�][a_m�l_kocl_^�cn*�[h^�ni�mnil_�[hs�

oh_[n_h�mno^s�`__^�ohncf�nb_�h_rn�`__^cha,

Pb_�l_m_[l]b�[mmcmn[hn�qiof^�[]]igj[hs�ih_�i`�nb_�`__^_lm�ni�i\m_lp_�

[h^�]iohn�`__^�\[am,� Bil�_[]b�][a_*�ih�_[]b�^[s*�ih_�f[\_f�q[m�l_gip_^�`lig�

[�\[a�[h^�nb_�nin[f�i`�_gjns�\[am�q[m�l_]il^_^�ih�nbcm�f[\_f*�[m�q_ff�[m�^[n_�[h^�

ncg_,� Pbcm� f[\_f�q[m�m[p_^�`il�`onol_�l_`_l_h]_�[h^�nb_�l_mn�i`�nb_�\[am�q_l_�

^cm][l^_^,� Qjih�l_nolh�ni�nb_�mnil[a_�\ocf^cha�nb_�l_m_[l]b�[mmcmn[hn�qiof^�

j_l`ilg�nb_�m[g_�n[me�qcnb�nb_�\[am�`lig�nb_�inb_l�`__^_l,� @cmmifp_^�irsa_h�

[h^�n_gj_l[nol_�l_[^cham�q_l_�n[e_h�\s�nb_�l_m_[l]b�[mmcmn[hn�^olcha�`__^cha,

Pbcm�mcn_�hilg[ffs�om_^�`__^�`lig�[�]igj[hs�inb_l�nb[h�nb_�mjihmil,� Jih+

mno^s�`__^�[n�nbcm�mcn_�q[m�Obol+C[ch�6,.�gg�O[fgih�N[ncih,

@`n^mdkodji�ja�Aq`ion�\o�Odo`�0

Ll_+nl_[ng_hn�m[gjfcha�q[m�^ih_�ih�=oaomn�/7�[h^�0.,� Bcmb�q_l_�

m[gjf_^�\s�m_chcha�nb_�][a_�[h^�omcha�_p_ls�`iolnb�^cj+h_n�i`�`cmb�`il�nb_�m[gjf_,�

Hc]_�]iohnm�q_l_�j_l`ilg_^�ih�3.�`cmb�j_l�][a_�[h^�q_cabnm�g_[mol_^�ih� /..�

`cmb,� Och]_�[ff�i`�nb_�][a_m�q_l_�nb_�m[g_�mct_*�g[n]bcha�i`�][a_m�q[m�\[m_^�

ih�h_[l_mn�fc]_�]iohnm,� =�fcmn�i`�nb_m_�g[n]b_^�j[clm�q[m�mojjfc_^�ni�nb_�mjihmil�

`il�l[h^igct[ncih� chni�g_^c][n_^�[h^�]ihnlif�aliojm,

Pb_�`cmb� ch�][a_�>�q_l_�_rj_lc_h]cha�bcab�giln[fcnc_m�i`�[h�ohehiqh�][om_�

qbc]b�\_a[h�\_`il_�nb_�nlc[f�mn[ln_^,� Pb_�Iihcnil�^_]c^_^�ni�g[e_�mol_�nb[n�][a_�

>�q[m�hin�[�g_^c][n_^�][a_�mi�nb[n�^loa�l_mc^o_m�qiof^�hin�\_�[�jli\f_g�c`�mcn_�

g[h[a_g_hn�^_]c^_^�ni�b[lp_mn�nb_�][a_,� Ocn_�g[h[a_g_hn�mo\m_ko_hnfs�^c^
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^_]c^_�ni�b[lp_mn�nb_�][a_�[h^�nb_�g[n]b_^�j[cl�q_l_�l_gip_^�`lig�nb_�mno^s,�

Pb_�l_gip[f�i`�nbcm�j[cl*� ch�]ig\ch[ncih�qcnb�nb_�om_�i`�g_]b[hc][f�`__^_lm�`il�

aliojm�i`�][a_m*�_``_]ncp_fs�ohg[me_^�nb_�nl_[ng_hn�[ffi][ncih�ni�nb_�mcn_�

qile_lm,

B__^�q[m�^_fcp_l_^�ih�nb_�^[s�[`n_l�jl_+nl_[ng_hn�m[gjfcha�q[m�

]igjf_n_^� &=oaomn�0/'�[h^�nl_[ng_hn�\_a[h�ih�nb_�`iffiqcha�^[s�&=oaomn�00',

Kh�^[s�nqi�i`�nl_[ng_hn�&=oaomn�01'�ih_�][a_�&][a_�F'�gcmn[e_hfs�

l_]_cp_^� /0�\[am�i`�mno^s�`__^�l[nb_l�nb[h�nb_�jl_m]lc\_^� //� \[am�^o_�ni�[�

gcm]iohn�\s�[�mcn_�qile_l,� En�nb_h�l_]_cp_^�/.�\[am�i`�`__^�ih�^[s�nbl__�&=oaomn�

02',� Kh�^[sm�nbl__�[h^�`iol�&=oaomn�02�[h^�03'�[giohnm�i`�hih+mno^s�`__^�q_l_�

hin�l_]il^_^�^o_�ni�[�gcmoh^_lmn[h^cha�\s�mcn_�qile_lm,� Kh�^[s�m_p_h�&=oaomn�

06'�ih_�][a_�&][a_�='� l_]_cp_^�//� \[am�i`�`__^� l[nb_l�nb[h�nb_�jl_m]lc\_^�/.,

=m�nbcm�q[m�nb_�f[mn�^[s�i`�nl_[ng_hn*�qb_h�nb_�mcn_�qile_l�^cm]ip_l_^� //� chmn_[^�

i`�/.�\[am� l_g[chcha�`il�nbcm�][a_*�b_�[mmog_^�nb[n�cn�q[m�^o_�ni�[�gcm]iohn�

_[lfc_l�ch�nb_�q__e,� En�q[m� f[n_l�^_n_lgch_^�ni�\_�[�moljfom�\[a�`lig�nb_�`__^�gcff,

@[g[a_�m]il_m�q_l_�hin�l_]il^_^�ih�nb_�giln[fcns�l_]il^m�ih�^[s�ih_�i`�

nl_[ng_hn�&=oaomn�00'�il�ih�^[s�m_p_h�&=oaomn�06',� =fmi*�ih_�][a_�&][a_�>'�q[m�

ch]fo^_^�ih�nb_�giln[fcns�mb__n�_p_h�nbioab� cn�b[^�\__h� l_gip_^�`lig�nb_�mno^s,

Limn+nl_[ng_hn�m[gjfcha�q[m�^ih_�[n�m_p_h� &O_jn_g\_l�2'�[h^�[n�/2�^[sm�

&O_jn_g\_l�//�'�[`n_l�nb_�_h^�i`�nb_�nl_[ng_hn�j_lci^,� @olcha�nb_�^[s�m_p_h�

m[gjf_*� fc]_�]iohnm�q_l_�j_l`ilg_^�ih�3.�`cmb�j_l�][a_,� Pb_�mcn_�g[h[a_l�

^_]c^_^�[`n_l�nbcm�`clmn�jimn+nl_[ng_hn�m[gjf_�nb[n�b_�qiof^�\[nb�nl_[n�[ff�][a_m�[m�

miih�[m�jimmc\f_�\_][om_�i`�nb_�bcab�fc]_� f_p_fm,� D_�q[m�oh[\f_�ni�nl_[n�nb_g
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\_`il_�^[s�/2*�j_lgcnncha�[hinb_l�m[gjf_,� @o_�ni�`_q_l�j_lmihh_f�[p[cf[\f_*�[h^�

ni�_hmol_�nb[n�[ff�][a_m�]iof^�\_�m[gjf_^� ch�nb_�[p[cf[\f_�ncg_*�]iohnm�q_l_�

i\n[ch_^�ih�03�`cmb�j_l�][a_�`il�nbcm�m_]ih^�jimn+nl_[ng_hn�m[gjf_,

Odo`n

Ocn_�1�q[m�fi][n_^�h_[l�Hcg_�Gcfh�>[s�ch�>fcmm�D[l\iol,� =�nin[f�i`�/6�

mko[l_�mn__f�][a_m�&nq_fp_�/0�g_nl_�[h^�mcr�/3�g_nl_'�]ihn[chcha�jl_+g[le_n�

m[fgih�q_l_�ch]fo^_^� ch�nb_�nlc[f,� Pb_l_�q_l_�[fmi�[jjlircg[n_fs�mcr�]cl]of[l�

][a_m�[n�nb_�mcn_�]ihn[chcha�mg_fnm*�\lii^�mni]e*�[h^�mig_�jl_+g[le_n�`cmb,� =�

^c[al[g�i`�nb_�mno^s�][a_m�][h�\_�m__h�ch�=jj_h^cr�@,

Odo`�1�Ok`^dad^�B``_dib�Lmj^`_pm`n

Pl_[ng_hn�`__^�q[m�mnil_^�ch�nb_�hilg[f�`__^�mnil[a_�fi][ncih�[n�nb_�mcn_*�

ih�j[ff_nm�h_rn�ni�nb_�][a_m,� A[]b�][a_�b[^�ih_�j[ff_n�qcnb�[ff�i`�cnm�nl_[ng_hn�

`__^�ih� En,� H[la_�][hp[m�]ip_lm�q_l_�om_^�ni�jlin_]n�nb_�`__^�\[am�`lig�q_[nb_l�

[h^�\cl^m,

=n�`__^cha�ncg_�nb_�\[am�q_l_� l_gip_^�`lig�nb_�j[ff_nm,� Pb_�`__^�q[m�`_^�

^cl_]nfs�`lig�nb_�\[am�il�`lig�[�\ch� chni�qbc]b�nb_�\[am�q_l_�_gjnc_^,� Pb_l_�q[m�

ih_�\ch�[n�_[]b�][a_�[h^� cn�q[m�nc_^�ni�nb_�][a_,� B__^�m]iijm�q_l_�jlipc^_^�mi�

nb[n�nb_l_�q[m�ih_�m]iij�`il�_[]b�][a_,� Pb_�m]iijm�q_l_�f[\_ff_^�mi�nb_s�qiof^�

mn[s�qcnb�ihfs�ih_�][a_,

B__^�]ihmogjncih�^[n[�mb__nm�&m__�[�m[gjf_�^[cfs�`__^�]ihmogjncih�

mb__n�ch�=jj_h^cr�?'�q_l_�e_jn�ih�]fcj+\i[l^m�qbc]b�q_l_�nc_^�ni�_[]b�`__^�\ch,
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Qjih�[llcp[f�qcnb�nb_�mcn_�qile_lm�_[]b�gilhcha*�nb_�l_m_[l]b�[mmcmn[hn�qiof^�

]igjf_n_�bcm�jilncih�i`�nb_�^[cfs�`__^�]ihmogjncih�^[n[�mb__nm�[m�nb_s�q_l_�

^cmnlc\on_^�ni�nb_�][a_m,� =n�nb_�m[g_�ncg_*�nb_�mb__nm�`lig�nb_�^[s�\_`il_�q_l_

]iff_]n_^,

=`n_l�^cmnlc\oncih�i`�nb_�mb__nm�_[]b�^[s*�nb_�l_m_[l]b�[mmcmn[hn�qiof^�

]iff_]n�ih_�f[\_f�`lig�_[]b�][a_,� @[n_*�ncg_*�[h^�nb_�hog\_l�i`�_gjns�nl_[ng_hn�

\[am�`il�nb_�][a_�q_l_�l_]il^_^�ih�nb_�f[\_f,� Pbcm�f[\_f�q[m�m[p_^�`il�`onol_�

l_`_l_h]_�[h^�nb_�l_mn�i`�nb_�\[am�q_l_�^cm][l^_^,� @cmmifp_^�irsa_h�[h^�

n_gj_l[nol_�g_[mol_g_hnm�q_l_�n[e_h�[`n_l�nb_�\[a�]iohn�q[m�]igjf_n_^,

@`n^mdkodji�ja�Aq`ion�\o�Odo`�1

Pb_�mno^s�[n�Ocn_�1�q[m�m]b_^of_^�ni�\_ach� ch�nb_�m[g_�q__e�[m�Ocn_�/,�

@o_�ni�fiq�fc]_� f_p_fm�[n�nbcm�mcn_*� nb_�mn[ln�q[m�^_f[s_^�0�q__em�ohncf� fc]_�hog\_lm�

q_l_�bcab_l,

Ll_+nl_[ng_hn�m[gjfcha�q[m�^ih_�ih�=oaomn�00�[h^�01,� O[gjf_m�q_l_�

i\n[ch_^�\s�m_chcha�nb_�][a_�[h^�omcha�_p_ls�`iolnb�^cj+h_n�i`�`cmb�`il�nb_�m[gjf_,�

Ehcnc[ffs*� fc]_�]iohnm�q_l_�j_l`ilg_^�ih�3.�`cmb�j_l�][a_*�[h^�q_cabnm�g_[mol_^�

ih� /..�`cmb�j_l�][a_,� @o_�ni�nb_�bcab� fc]_�hog\_lm*�nbcm�m[gjf_�mct_�\_][g_�nii�

ncg_�]ihmogcha�ni�\_�jl[]nc][f,� =`n_l�nqi�][a_m�b[^�\__h�m[gjf_^�&=�[h^�>'*� cn�

q[m�^_]c^_^�ni�]iohn�fc]_�ih�ihfs�03�`cmb�j_l�][a_,� Pb_�f[la_l�m[gjf_�mct_m�ch�

nb_m_�][a_m�q_l_�ch]fo^_^�qb_h�a_h_l[ncha�][a_�[p_l[a_m�[h^�[h[fsmcm,� Kh_�

][a_� &='�b[^�q_cabnm�g_[mol_^�ih�77�`cmb�\_][om_�i`�[�gcm]iohn�\s�nb_�

l_]il^_l,� Pbl__�][a_m�&A*� B*�[h^�F'�b[^�q_cabnm�g_[mol_^�ih�77�`cmb�[h^�fc]_
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]iohnm�g_[mol_^�ih�02�`cmb�\_][om_�i`�[�gcm]iohn,� @olcha�nb_�jl_+nl_[ng_hn�

m[gjfcha*�[�g_[molcha�n[j_�q[m�om_^�ni�g_[mol_�f_hanb*� chmn_[^�i`�[�al[^o[n_^�

LR?�jcj_*�qbc]b�b[^�\__h�fimn�ip_l\i[l^,� Pb_�al[^o[n_^�LR?�jcj_�q[m�

l_]ip_l_^�\_`il_�nb_�h_rn�m[gjfcha�j_lci^,

Pb_�][a_m�q_l_�g[n]b_^�\[m_^�ih�][a_�mct_*�nb_h�ih�h_[l_mn�fc]_�]iohnm,�

=�fcmn�i`�nb_m_�g[n]b_^�j[clm�q[m�mojjfc_^�ni�nb_�mjihmil�`il�l[h^igct[ncih�chni�

nl_[ng_hn�[h^�]ihnlif�aliojm,

Pb_�nl_[ng_hn�`__^�q[m�^_fcp_l_^�ni�nb_�mcn_�ih�nb_�^[s�jl_+nl_[ng_hn�

m[gjfcha� q[m�]igjf_n_^� &_p_hcha�i`�=oaomn�01'�[h^�nb_�`iffiqcha�^[s�&gilhcha�

i`�=oaomn�02',� Pb_�mcn_�qile_lm�jon�nb_�`__^�ih�j[ff_nm�h_rn�ni�_[]b�][a_,�

B__^cha�i`�_rj_lcg_hn[f�`__^�\_a[h�nb_�^[s�[`n_l�jl_+nl_[ng_hn�m[gjfcha�q[m�

]igjf_n_^�&=oaomn�02',

En�b[^�\__h� chn_h^_^�nb[n�nb_�Mo[fcns�=mmol[h]_� j_lmih�qiof^�chmj_]n�nb_�

`clmn�`__^cha�[n�nbcm�mcn_,� Diq_p_l*�^o_�ni�m]b_^ofcha�^c``c]ofnc_m*�[�f[n_l�`__^cha�

q[m� chmj_]n_^,

@olcha�nb_�nl_[ng_hn�j_lci^*�[ff�][a_m�l_]_cp_^�nb_�jl_m]lc\_^�[giohn�i`�

nl_[ng_hn�`__^�qcnb�nb_�`iffiqcha�_r]_jncihm�[h^�^c``c]ofnc_m8

+Kh�^[s�nqi�i`�nl_[ng_hn�&=oaomn�03'� cn�q[m�^cm]ip_l_^�nb[n�nb_�`__^�`il�

][a_�?�b[^�\__h�jf[]_^�h_rn�ni�][a_�@*�[h^�nb_�`__^�`il�][a_�@�h_rn�ni�

][a_�?,� En�q[m�[mmog_^�nb[n�_[]b�][a_�l_]_cp_^�nb_�`__^�[mmcah_^�ni�nb_�

inb_l�][a_�ih�nb_�gilhcha�i`�^[s�ih_,

+Kh�^[s�nqi�cn�[jj_[lm�`lig�nb_�`__^�l_]il^m�nb[n�nbl__�][a_m�&A*�B*�[h^�

J'� l_]_cp_^�l_aof[l�`__^�jlcil�ni�nl_[ng_hn�`__^�^olcha�nb_�_p_hcha�`__^cha,
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Pbcm�q[m�[�^_pc[ncih�`lig�nb_�jlini]if�qbc]b�mn[n_^�nb[n�nl_[ng_hn�`__^�

q[m�ni�\_�[^gchcmn_l_^�`clmn,

+Kh�^[s�`cp_�&=oaomn�06'� cn�q[m�^cm]ip_l_^�nb[n�[�\[a�i`�`__^�f[\_ff_^�`il�

ih_�][a_�&N'�q[m�gcmn[e_hfs�`_^�ni�[hinb_l�][a_�&M',� Oo\m_ko_hnfs*�nb_�

`__^�]ihmogjncih�mb__nm�mbiq�nb[n�nb_�`clmn�][a_�&N'�q[m�ih_�\[a�mbiln�ih�

nb_�f[mn�^[s�i`�`__^cha,

+Kh�^[s�m_p_h�&=oaomn�1.'�ih_�][a_�&K'� l_]_cp_^�5�\[am�l[nb_l�nb[h�nb_�

jl_m]lc\_^�4�\[am,

+Kh�^[s�m_p_h�nb_�mcn_�qile_lm�^c^�hin�l_]il^� l_aof[l�`__^�[giohnm�`il�/3�

i`�nb_� /6�][a_m,� Pb_�inb_l�nbl__�][a_m�ihfs�b[^�gilhcha�[giohnm�i`�

l_aof[l�`__^�l_]il^_^,

Pb_�g[h[a_g_hn�[n�nb_�mcn_�q[m�p_ls�]ih]_lh_^�[\ion�nb_�\ocf^�oj�i`�fc]_�

hog\_lm,� Pb_�`clmn�jimn+nl_[ng_hn�m[gjf_�q[m�hin�m]b_^of_^�ni�\_�^ih_�ohncf�

^[sm�mcr�[h^�m_p_h�[`n_l�nl_[ng_hn�&O_jn_g\_l�3�[h^�4',� Ocn_� chp_mnca[nilm�

[al__^�ni�m[gjf_�mig_�][a_m�ih�nb_�[`n_lhiih�i`�^[s�nbl__�&O_jn_g\_l�0'�ni�

i\n[ch�[h�_mncg[n_�i`�fc]_�hog\_lm�`il�mcn_�g[h[a_g_hn,� Kh_�g[n]b_^�j[cl�q[m�

]bim_h�`il�nb_�m[gjf_�&][a_m�=�[h^�>',� Pb_s�b[^�[p_l[a_�nin[f� fc]_�]iohnm�i`�

/2,6�[h^�44,2�l_mj_]ncp_fs,� Pb_�mcn_�g[h[a_l�^_]c^_^�nb[n�b_�qiof^�\_ach�

nl_[ncha�[m�miih�[m�jimmc\f_,� Kh�^[s�`iol�[`n_l�nl_[ng_hn�&O_jn_g\_l�1'�nbl__�

g[n]b_^�j[clm�i`�][a_m�q_l_�m[gjf_^�&j[clm�I+N*�K+L*�J+M',� Pb_m_�nbl__�j[clm�

q_l_�]bim_h�\_][om_�nb_s�q_l_�fi][n_^�m_j[l[n_fs�`lig�nb_�inb_lm*�[h^�nb_l_�

q[m�ihfs�ncg_�ni�m[gjf_�[�`_q�][a_m�&nb_�q_[nb_l�^c^�hin�[ffiq�`il�m[gjfcha�ohncf�

[`n_lhiih',
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Kh�^[s�`cp_�&O_jn_g\_l�2'�nbl__�][a_m�&L*�M*�[h^� N'�q_l_�acp_h�[�\[nb�

nl_[ng_hn�qcnb�[t[g_nbcjbim,� Pb_�nl_[ng_hnm�q_l_�^ih_�^olcha�`fii^�nc^_*�qb_h�

nb_�]oll_hn�`fiqm�[q[s�`lig�nb_�l_mn�i`�nb_�][a_m,� Ocn_�chp_mnca[nilm�q_l_�

m[gjfcha�[n�[hinb_l�mcn_�[h^�q_l_�hin�[\f_�ni�i\m_lp_�nb_�nl_[ng_hnm�il�ni�

m[gjf_�gil_�][a_m�[n�nbcm�mcn_,� Pb_�\[nb�nl_[n_^�][a_m�[h^�nb_cl�g[n]b_^�][a_m�

q_l_� l_gip_^�`lig�nb_�mno^s�[m�j_l�nb_�mno^s�jlini]if,

Pb_�l_g[chcha�][a_m�q_l_�m[gjf_^�ih�^[s�mcr�&O_jn_g\_l�3',� Diq_p_l*�

\_][om_�i`�nb_� fiq_l�nb[h�_rj_]n_^�hog\_l�i`�fc]_�hin_^�^olcha�nbcm�m[gjfcha*�hi�

\[nb�nl_[ng_hnm�q_l_�^ih_�ih�[hs�i`�nb_�l_g[chcha�/0�][a_m,� Pb_�m_]ih^�jimn+

nl_[ng_hn�m[gjf_�q[m�^ih_�ih�^[s�/1�&O_jn_g\_l�/0',

1,0,//� Pmd\g�O^c`_pg`

Pb_�]fchc][f�nlc[f�q[m�^_f[s_^�[jjlircg[n_fs�4�q__em�^o_�ni� fiq�fc]_� f_p_fm�

[n�nb_�mno^s�mcn_m,� Pbcm�^_f[s�^c^�hin�[^p_lm_fs�[``_]n�nb_�mno^s�ion]ig_*� \on�cn�

^c^�h_]_mmcn[n_�[�go]b� fiha_l�[h^�gil_�^_g[h^cha�jl_fcgch[ls�m[gjfcha�j_lci^,�

En�[fmi�][om_^�nb_�mno^c_m�ni�\_�gil_�áip_lf[jj_^à,� Bcaol_�1�mbiqm�ncg_�fch_m�`il�

_[]b�mcn_,� P[\f_� E� mbiqm�[ff�^[n_m�i`�nlc[f�m[gjfcha�j_lci^m�[h^�nb_�m[gjf_�mct_m�

om_^,
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Bcaol_�1,� Pcg_�fch_m�mbiqcha�nb_�]fchc][f�nlc[f�m[gjfcha�[h^�nl_[ng_hn�m]b_^of_�[n�
b_�nbl__�mcn_m,

Odo`� /� R �+� � , R � E�%&!7�T&� T55� ë+� ,�+ ,,+
E� �� E

Odo`�0� + /� 8� +� 8� E\ 5 � ì

Odo`n� S � 2� 2� 2� 24� 3 � P � R  L E S R
Fpi`� Fpgt� =pbpno� O`kò h]`m

RLm`gdh di\mt�O\hkgdib� -P m d\ g�O\hkgdib� Pm`\oh`io
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O\hkg` ^\b`n

So Hd^`�^jpion
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1,2� N`npgon

1,2,/� Hd^`�?jpion

Pb_�nbl__�mno^s�mcn_m�q_l_�]ig\ch_^�`il�nb_�[h[fsmcm�ni�[mm_mm�nb_�

_``_]ncp_h_mm�i`�n_`fo\_htolih,� @c``_l_h]_m�\_nq__h�mcn_m�ch�ip_l[ff� fc]_�f_p_fm�

q_l_�]ihnliff_^�\s�ch]fo^cha� mcn_%�[m�[�`cr_^�_``_]n�ch�nb_�l_al_mmcih�[h[fsmcm�

gi^_fm,� Pb_�]fomn_lcha�i`�`cmb�qcnbch�[�][a_�&c,_,*�`cmb�qcnbch�[�][a_�gil_�fce_fs�ni�

b[p_�mcgcf[l�fc]_�]iohnm�nb[h�`cmb�ch�^c``_l_hn�][a_m'�q[m�]ihnliff_^�\s�ch]fo^cha�

â][a_ä�[m�[�l[h^ig�_``_]n�ch�nb_�gi^_f,

P[\f_�EE�mbiqm�nb_�[p_l[a_�hog\_l�i`�fc]_�j_l�`cmb� ch�_[]b�nl_[ng_hn�alioj�

[n�_[]b�m[gjfcha�j_lci^,� Ocn_�mj_]c`c]�fc]_�]iohnm�][h�\_�`ioh^� ch�=jj_h^cr�A,�

Ll_+nl_[ng_hn�f_p_fm�q_l_� ch]fo^_^�ni�mbiq�nb[n�nb_l_�q_l_�hi�mcahc`c][hn�

^c``_l_h]_m�\_nq__h�nl_[ng_hn�aliojm�\_`il_�nl_[ng_hn,� Pb_�i\m_lp_^�

mcahc`c][h]_� f_p_fm�q_l_�^_lcp_^�`lig�nb_�l[h^ig�_``_]nm� fch_[l�l_al_mmcih�

[h[fsmcm,� L_l]_hn�l_^o]ncihm�b[p_�\__h�][f]of[n_^�qb_l_�mcahc`c][hn�^c``_l_h]_m�

q_l_�`ioh^�\_nq__h�nl_[ng_hn�aliojm,� Pb_�g_[hm�mbiqh�[l_�nb_�[p_l[a_m�i`�

nb_�hih+[^domn_^�&c_,� hin�fia�nl[hm`ilg_^'�][a_�g_[hm,� Pb_�_``_]n�i`�g_^c][ncih�

q[m�bcabfs�mcahc`c][hn�&[m� ch^c][n_^�\s�j+p[fo_m:.,.3'�`il�[ff�]b[fcgom�[h^�jl_+

[^ofnm�[n�nb_�\inb�jimn+nl_[ng_hn�m[gjfcha�j_lci^m,� Pb_�_``_]n�ih�[^ofnm�q[m�

mn[ncmnc][ffs�mcahc`c][hn�[n�nb_�`clmn�jimn+nl_[ng_hn�m[gjfcha�j_lci^�\on�hin�[n�nb_�

m_]ih^,� Cl[jbm�i`�fc]_�mn[a_�^cmnlc\oncihm�[l_�mbiqh� ch�=jj_h^cr�B,� Cl[jbm�

mbiqcha�g_^c][n_^�[m�[�j_l]_hn�i`�]ihnlif�[p_l[a_�]iohnm�`il�_[]b�mcn_�[l_�ch�

=jj_h^cr�C,

=�]igj[lcmih�\_nq__h�j_l]_hn�l_^o]ncih�[h^�nin[f�hog\_l�i`�fc]_�ch^c][n_^
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nb[n�[m�nb_�[p_l[a_�hog\_l�i`�fc]_�ch]l_[m_^*�nb_�j_l]_hn�l_^o]ncih� ch]l_[m_^,�

Hch_[l�l_al_mmcih�[h[fsmcm�mbiq_^�[�mcahc`c][hn�l_f[ncihmbcj�&j+p[fo_;.,..1*� lY�

.,1/',
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P[\f_�EE,� ?igj[lcmih�\_nq__h�g_^c][n_^�[h^�]ihnlif�aliojm�[n�_[]b�m[gjfcha�j_lci^,� Hc]_�]iohnm*�q_cabn*� f_hanb*�[h^�
]ih^cncih�`[]nil�^[n[�mbiqh�[l_�[ff�[p_l[a_m�i`�nb_�[lcnbg_nc]�][a_�g_[hm�qcnbch�_[]b�alioj,� On[h^[l^�^_pc[ncihm�[l_�
ch^c][n_^�\s�\l[]e_nm,

Ll_+nl_[ng_hn% /mn�Limn+nl_[ng_hn% 0� Limn+nl_[ng_hn

I_^c][n_^ ?ihnlif i+p[fo_( I_^c][n_^ ?ihnlif @+p[fo_ l_^o]ncih�% I_^c][n_^ ?ihnlif .+p[fo_% l_^o]ncih�%

?ij_ji^c^m 0,/� &0,.' 0,/� &/,7' .,763 .,7�&.,3' /,0�&.,4' .,/2. /,2�&/,4' /,.�&/,0' .,0/7

?b[fcgom�/$0 /,6�&/,4' /,7�&/,2' .,146 /,/� &/,0' 3,.�&2,0' .,... 56# /,/� &.,7' 02&/,5' .,... 32#
?b[fcgom�1$2 .,4�&.,2' .,4�&.,2' .,77/ .,0�&.,0' /,/� &.,7' .,... 60# .,1�&.,0' .,3�&.,2' .,../ 2.#

Lli+=^ofn 1*3�&/,4' 1,.�&/,0' .,12. /,5�&0,.' 4,3�&5,1' .,... 52# .,3�&.,3' .,7&/.' .,..0 22#

=^ofn .,4�&.,2' .,4�&.,1' .,535 /,1�&/,2' 0,7�&1,5' .,.01 32# .,2�&.,4' .,4�&.,5' .,24.

Cl[pc^ /,5�&.,6' /,2�&.,4' .,02. 0,2&/,1/ 0,2&/,2/ .,725 0,/� &/,3/ 0,2&/,6/ .,0//

=ff�?b[fcgom 0,2�&/,7' 0,3�&/,4' .,224 /,1�&/,3' 4,/� &3,.' .,... 57# /,2�&.,7' 1,.�&/,7' .,... 31#
Ii\cf_m%( 2,/� &/,6' 1,4�&/,2' .,131 0,7�&1,0' 7,1&/.,6' .,..1 47# .,7�&/,.' /,3�&/,4' .,.16 2.#

Pin[f /.,1�&3,./ 7,4�&2,3/ .,4.0 5,4�&3,2/ /7,.&/3,2/ .,... 4.# 3,6&2*0/ 5,7&3,// .,./2 05#

S_cabn�&ea' 1,.�&.,2' 1,/� &.,1' .,/71 1,1�&.,4' 1,0�&.,3' .,27/ 1,3�&.,3' 1,3�&.,2' .,405

H_hanb�&]g' 4/,/� &/,5' 4/,5&/,7' .,0.1 41,.�&0,1' 40,3�&0,5' .,3/6 42,3�&0,.' 42,/� &0,2' .,406

?ih^cncih
B[]nilY /,10&.,/.'� /,1.&.,.6' .,1/7 /,1.&.,/.' /,07&.,.7' .,644 /,07�&.,//' /,1.&.,.6' .,60.

��
j

%Lm`+om`\oh`io�\i_�/no�kjno+om`\oh`io�^\g^pg\odjin�\m`�]\n`_�ji�0.�^\b`n�di�`\^c�om`\oh`io�bmjpk,
Y0 à�kjno+om`\oh`io�^\g^pg\odjin�\m`�]\n`_�ji�/5�^\b`n�di�`\^c�bmjpk
Y�àN`_p^odji �dn�oc`�#�m`_p^odji�n``i�di�h`_d^\o`_�^\b`n�\n�^jhk\m`_�oj�^jiomjg�^\b`n,� Eo�r\n�^\g^pg\o`_�jigt�rc`m`�\�no\odnod^\ggt�ndbidad^\io�
_daa`m`i^`�r\n�_`o`^o`_,
Y�àIj]dg`nâ�di^gp_`n�km`+\_pgo�\i_�\_pgo�no\b`n,
Å�?ji_dodji�B\^ojm�dn�ro-gibYä /.....
ä�k+q\gp`n�r`m`�oc`�m`npgon�ja�o`non�&m\i_jh�`aa`^on�gdi`\m�m`bm`nndji'�ji� gjb�om\inajmh`_�^jpion*�^jin`lp`iogt�oc`�kmjkjmodji\g� m`_p^odji�r\n�
o`no`_�m\oc`m�oc\i�\]njgpo`�h`\in



1,2,0� @\h\b`�n^jm`n

Sbcf_�nb_l_�q[m�[�mcahc`c][hn�]ill_f[ncih�\_nq__h�nb_�hog\_l�i`�fc]_�[h^�

^[g[a_�m]il_�&l;.,11*� j+p[fo_:�.,./'*�?bc+mko[l_�n_mnm�mbiq_^�hi�^c``_l_h]_�ch�

^[g[a_�m]il_m�\_nq__h�g_^c][n_^�[h^�]ihnlif�aliojm�[n�_[]b�m[gjfcha�j_lci^,�

Pb_�g[dilcns�&46#'�i`�nb_�`cmb�_r[gch_^�^olcha�nb_�mno^s�b[^�[�^[g[a_�m]il_�i`�

á. � &hi�^[g[a_',� =fgimn�[ff�i`�nb_�l_mn�&07#'�b[^�[�^[g[a_�m]il_�i`�á0á� &mg[ff�

[l_[m�i`�moj_l`c]c[f�^[g[a_',� Khfs�13�`cmb�&.,6#'�b[^�^[g[a_�m]il_m�i`�á1 �il�

á2 ,� Pb_l_�q_l_�hi�`cmb�qcnb�[�m]il_�i`�3,� =fnbioab�hin�l_]il^_^*� cn�m__g_^�nb[n�

[�bcab�jlijilncih�i`�nb_�`cmb�acp_h�[�m]il_�i`�á/� � &ch]l_[m_^�go]om'�q_l_�^[le�ch�

]ifiol�[h^�[jj_[l_^�ni�\_�alcfm_�&\_]igcha�m_ro[ffs�g[nol_'�&6.',� P[\f_� EEE�

mbiqm�nb_�^cmnlc\oncih�i`�^[g[a_�m]il_m�\s�nl_[ng_hn�alioj�[n�_[]b�m[gjfcha�

j_lci^,
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P[\f_�EEE,� @cmnlc\oncih�i`�^[g[a_�m]il_m�[n�_[]b�i`�nb_�m[gjfcha�j_lci^m�^olcha�
nb_�]fchc][f�nlc[f,� ?bc+mko[l_�n_mnm�q_l_�j_l`ilg_^�ih�[�hi�^[g[a_�&m]il_;.'�
p_lmom�^[g[a_�&m]il_�<�/�'�\[mcm,

Lm`+om`\oh`io
@[g[a_�m]il_ . / 0 1 2 3 nin[f

]ihnlif� &h;0.' 424 5 /24 . . . 577

g_^c][n_^�&h;0.' 435 /1 /05 . . . 575

nin[f� /1.1� 0.� 051�
?bc+mko[l_�p[fo_�qcnb�ih_�^_al__�i`�`l__^ig

.� .�
;�.,45*� j+p[fo_

.
;�.,2/

/374

Bdmno�kjno+om`\oh`io�n\hkg`
@[g[a_�m]il_� . / 0 1 2 3 nin[f

]ihnlif� &h;0.' 26/ /0 05/ 7 0 . 553

g_^c][n_^�&h;0.' 242 0/ 062 3 / . 553

nin[f� 723� 11� 333�
?bc+mko[l_�p[fo_�qcnb�ih_�^_al__�i`�`l__^ig

/2� 1�
;�.,56*� j+p[fo_

.
;�.,16

/33.

O`^ji_�kjno+om`\oh`io�n\hkg`
@[g[a_�m]il_m� .� / 0 1 2 3 nin[f

]ihnlif� &h;/5' 120 /3 007 /2 . . 4..

g_^c][n_^�&h;/5' 152 00 0.. / 1 . 4..

nin[f� 5/4� 15� 207�
?bc+mko[l_�p[fo_�qcnb�ih_�^_al__�i`�`l__^ig

/3� 1�
;�1,33*� j+p[fo_

.
;�.,.4

/0..

6 0



1,2,1� H`oc\g�O\hkgdib

Eq`mh`^odi�=i\gtndn

Ep_lg_]nch�l_mc^o_m�ch�nb_�n_mn_^� fcp_l�ncmmo_�[p_l[a_^�0,2�jj\�Ö/,4�m^,�

Pb_�[h[fsmcm�l_mofnm�\s�][a_�[h^�m[gjfcha�j_lci^�][h�\_�m__h� ch�P[\f_� ER,

Hd^`�^jpion�ji�g`oc\ggt�n\hkg`_�adnc

Pb_�fc]_�]iohnm�j_l`ilg_^�ih�nb_�/4.�_onb[hcm_^�`cmb�q_l_�]igj[l_^�ni�

nb_�[hn_+giln_g�]iohnm�ih�nb_�m[g_�`cmb,� Ehn_l_mnchafs*� nb_�_onb[hcm_^�`cmb� fimn �

[h�[p_l[a_�i`�[jjlircg[n_fs�23#�i`�nb_�fc]_�nb[n�q_l_�jl_m_hn�qb_h�nb_�`cmb�q_l_�

[fcp_,� Pb_�^c``_l_h]_m�\s�mn[a_�[l_�mbiqh�ch�P[\f_�R,� Pb_�q[n_l�qbc]b�q[m�ch�

nb_�\[am�qcnb�nb_�_onb[hcm_^�`cmb�q[m�_r[gch_^*� \on�nb_l_�q[m�[fq[sm�^_\lcm�

&jlcg[lcfs�l_aolacn[n_^�`ii^'�qbc]b�g[^_�`ch^cha�[hs�fc]_*�j[lnc]of[lfs�]b[fcgom�

mn[a_m*�p_ls�^c``c]ofn,� R_ls�`_q�fc]_�q_l_�`ioh^�ch�nb_�q[n_l�il�ih�nb_�chmc^_�i`�nb_�

\[am,

1,2,4� Aiqdmjih`io\g�h`\npm`h`ion

P_gj_l[nol_�[h^�^cmmifp_^�irsa_h�l_[^cham�q_l_�[p_l[a_^�\s�mcn_�[h^�

[l_�jl_m_hn_^� ch�P[\f_�RE,
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P[\f_�ER,� N_mofnm�i`�cp_lg_]nch�[h[fsmcm�ih� fcp_l�ncmmo_�`lig�f_nb[ffs�m[gjf_^�`cmb�
^olcha�nb_�]fchc][f�nlc[f�[n�Ocn_�1,� áI_^c][n_^ �[h^�á]ihnlifà�l_`_l�ni�n_`fo\_htolih
nl_[ng_hn�alioj,
Ll_+Pl_[ng_hn�m[gjf_�
&_[]b�m[gjf_�;�0�
jiif_^�fcp_lm'

Liif_^�m[gjf_�!/�
Ep_lg_]nch�ncmmo_�f_p_fm�

ch�jj\

Liif_^�m[gjf_�!0�
Ep_lg_]nch�ncmmo_�f_p_fm�

ch�jj\
?[a_�B .,74 .,57
?[a_�/ . .
?[a_�F .,40 .,3/
?[a_�H .,76 .,54
?[a_�I /,0 .,75
?[a_�N /,34 /,06

/� Limn+nl_[ng_hn
m[gjf_
&_[]b�m[gjf_�;�0�
jiif_^� fcp_lm'

?[a_�B� ]ihnlif 1,54 1,20
?[a_�C� g_^c][n_^ 2,/3 2,.7
?[a_�F� g_^c][n_^ 2,33 1,76
?[a_�H� ]ihnlif 2,63 2,74
?[a_�I� g_^c][n_^ 1,50 1,.3
?[a_�N� ]ihnlif 1,1 1,24

0h^�Limn+nl_[ng_hn�
m[gjf_
&_[]b�m[gjf_�;�2�
jiif_^� fcp_lm'

?[a_�B ]ihnlif 1,72
?[a_�C g_^c][n_^ 0,11
?[a_�F g_^c][n_^ /,34
?[a_�H ]ihnlif 0,26
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P\]g`�R,� =q`m\b`�iph]`m�ja�gd^ �̀k`m�adnc�ji�g`oc\ggt�n\hkg`_�adnc,� &i;/4.�adnc'

?ij ?b[f
/$0

?b[f
1$2

Ll_+
[^ofn

=^ofn Cl[pc^ Pin[f

Ll_+
_onb[h[mc[

/,3 /,6 .,4 /,6 .,3 .,7 5,/

Limn+
_onb[h[mc[

.,5 /,/ .,1 .,7 .,3 .,2 1,7

#�Himm 34 15 3. 3. . 30 23
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P\]g`�RE,� @dnnjgq`_�jstb`i�\i_�o`hk`m\opm`�h`\npm`h`ion�\q`m\b`_�]t
ndo`,

Ocn_

/

0

1

@cmmifp_^�Krsa_h�
&ga-f'

P_gj_l[nol_� &|?'

g_[h
&m,^,'

gch�+�g[r g_[h
&m,^,'

gch�+�g[r

5,3� &.,3'� 4 ,32+6 ,65� /0,1&.,2'� //,5+� /1,/

6,/� &.,1'� 5 ,20+6 ,6.� /0,.&.,/'� //,6+� /0,1

5,.�&.,2'� 4 ,/.+5 ,61� /0,/&.,0'� //,5+/0,1
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1,3� @dn^pnndji

Pb_�_``_]n�i`�g_^c][ncih�q[m�gimn�_pc^_hn�ch�nb_�mn[a_m�i`�fc]_�qbc]b�gifn*�

h[g_fs�nb_�]b[fcgom�[h^�jl_+[^ofn�mn[a_m,� =n�ih_�q__e�[`n_l�nb_�_h^�i`�

nl_[ng_hn�nb_l_�q[m�[�57#�l_^o]ncih�`il�]b[fcgom�mn[a_m�[h^�[�47#�l_^o]ncih�`il�

gi\cf_� &jl_+[^ofn�[h^�[^ofn'�mn[a_m�ch�g_^c][n_^�[m�]igj[l_^�ni�]ihnliff_^�

][a_m,� Pbcm�q[m�fiq_l�nb[h�l_mofnm� l_jiln_^�\s�Ncn]bc_�&27'�qbi�`ioh^�oj�ni�73#�

_``_]ncp_h_mm�[a[chmn�]b[fcgom�[h^�jl_+[^ofn�mn[a_m�qcnb�n_`fo\_htolih�

nl_[ng_hnm�ch�m_[�][a_m*� nbioab�nb_�ncg_�[`n_l�nl_[ng_hn�q[m�hin�l_jiln_^,� Pb_�

_``_]n�i`�nl_[ng_hn�q[m� l_^o]_^�\s�/2�^[sm�[`n_l�nb_�_h^�i`�g_^c][ncih*�\on�cn�q[m�

mncff�mcahc`c][hn�qcnb�31#�[h^�2.#�l_^o]ncihm�ch�]b[fcgom�[h^�gi\cf_m�l_mj_]ncp_fs�

[m�]igj[l_^�ni�]ihnlif�][a_m,

N_^o]ncihm�m__h� ch�nbcm�mno^s�g[s�q_ff�oh^_l_mncg[n_�nb_�jin_hnc[f�_``_]n�

i`�n_`fo\_htolih�nl_[ng_hn,� Pb_�]ihnlif�][a_m�g[s�b[p_�jlipc^_^�[�l_[^s�mojjfs�

i`�fc]_�ni�nl[hm`_l�ni�nb_�g_^c][n_^�][a_m,� Ncn]bc_�&6/'�^_gihmnl[n_^�nb[n�gi\cf_�

mn[a_m�][h�nl[hm`_l�\_nq__h�`cmb� ch�nb_�m[g_�][a_�[m�q_ff�[m�\_nq__h�`cmb� ch�

^c``_l_hn�][a_m,� Eh]l_[m_^�l_]locng_hn�l[n_m�i`�gi\cf_� fc]_�^o_�ni�h_cab\iolcha�

ohnl_[n_^�][a_m�mbiof^�hin�i]]ol�oh^_l�hilg[f�]cl]ogmn[h]_m�qb_l_�[ff�][a_m�[n�

[�mcn_�qiof^�\_�nl_[n_^,

Pb_�l_f[ncp_fs�fiq�f_p_fm�i`�fc]_�ch`_mn[ncihm�g[s�b[p_�[fmi�]ihnlc\on_^�ni�[h�

oh^_l_mncg[n_�i`�_``_]n�mcgjfs�\_][om_�nb_�l[ha_�\_nq__h�g_^c][n_^�[h^�]ihnlif�

aliojm�q[m�mi�h[lliq,� D[^�jl_+nl_[ng_hn�fc]_�f_p_fm�\__h�bcab_l*� nb_�i\m_lp_^�

g[ahcno^_�i`�^_]l_[m_� ch�nb_�g_^c][n_^�alioj�g[s�b[p_�\__h� f[la_l,� Pbcm�q[m
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mojjiln_^�\s�nb_�`ch^cham�nb[n*�qcnbch�g[n]b_^�j[clm*�[m�nb_�[p_l[a_�hog\_l�i`�

fc]_�ch]l_[m_^*� nb_�j_l]_hn�l_^o]ncih�ch]l_[m_^,

Pb_l_�cm�[fmi�nb_�jimmc\cfcns�nb[n�nb_�m[gjfcha�chn_lp[f�g[s�hin�b[p_�\__h�

c^_[f�`il�^_n_]ncha�g[rcgog�l_^o]ncihm,� Sbcf_�jb[lg[]iech_nc]�ch`ilg[ncih� cm�

hin�[p[cf[\f_*� nb_�_rj_]n_^�qcnb^l[q[f�ncg_�cm�mbiln�&25'�qbc]b�qiof^�ch^c][n_�nb[n�

nb_�^loa�g[s�hin�\_�[]ncp_�[a[chmn�fc]_�`il�fiha�[`n_l�nl_[ng_hn,� En�g[s�\_�

jimmc\f_�nb[n�mig_�]ij_ji^c^m�]iof^�b[p_�[nn[]b_^�[h^�jimmc\fs�gifn_^�ih]_�

\_nq__h�nb_�_h^�i`�nb_�nl_[ng_hn�j_lci^�[h^�nb_�`clmn�jimn+nl_[ng_hn�m[gjfcha�

j_lci^,

Pb_�_``_]n�i`�nb_�nl_[ng_hn�ih�nb_�[^ofn�fc]_�q[m�jimmc\fs�gil_�nb[h�qiof^�

b[p_�\__h�_rj_]n_^,� Och]_�nb_�[^ofnm�^i�hin�giofn*� cn�qiof^�hin�\_�_rj_]n_^�nb[n�

[�]bcnch+chbc\cnil�qiof^�b[p_�[hs�hinc]_[\f_�_``_]n�ih�nb_g,� Diq_p_l*�^olcha�nb_�

nl_[ng_hn�j_lci^*�mig_�i`�nb_�`_g[f_�[^ofnm�g[s�b[p_�g[nol_^� chni�al[pc^�

`_g[f_m�&^_p_fij_^�_aa�mnlcham'*�qbcf_�nb_�g[nol[ncih�i`�jl_+[^ofnm�chni�[^ofnm�

qiof^�b[p_�\__h�l_^o]_^�\s�nb_�^loa,� Pbcm�qiof^�b[p_�l_mofn_^� ch�[�l_^o]ncih�ch�

nb_�hog\_l�i`�[^ofnm,

P_`fo\_htolih�q[m�gil_�_``_]ncp_�[a[chmn�nb_�]b[fcgom�mn[a_m�nb[h�nb_�

gi\cf_�mn[a_m,� Pbcm� cm�ch�]ihnl[mn�ni�nb_�]oll_hnfs�[p[cf[\f_�\[nb�nl_[ng_hnm,�

=t[g_nbcjbim*�[h�ila[hijbimjb[n_�\[nb�nl_[ng_hn*�qbc]b� cm�nb_�jlcg[ls�

]igjioh^�om_^�`il�m_[�fc]_�ch`_mn[ncihm�ch�?[h[^[*� cm�gil_�_``_]ncp_�ih�nb_�[^ofn�

[h^�gi\cf_�mn[a_m�nb[h�nb_�]b[fcgom�mn[a_m�&10*�11',� Ds^lia_h�j_lirc^_*�[fmi�[�

\[nb�nl_[ng_hn*� cm�ihfs�_``_]ncp_�[a[chmn�nb_�gi\cf_�mn[a_m�&60',
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Pbl__�j[clm�i`�][a_m�`lig�Ocn_�1�q_l_�l_gip_^�[`n_l�nb_�`clmn�jimn+

nl_[ng_hn�m[gjfcha�j_lci^�^o_�ni�bcab�fc]_�f_p_fm,� >[nb�nl_[ng_hnm�

&[t[g_nbcjbim'�q_l_�nb_h�[^gchcmn_l_^�ni�ih_�][a_�`lig�_[]b�j[cl,� Pb_�jlcg[ls�

cgj[]n�i`�nbcm�ih�nb_�mno^s�q[m�[�mo\m_ko_hn�l_^o]ncih� ch�nb_�hog\_l�i`�][a_m�

[p[cf[\f_�`il�nb_�m_]ih^�jimn+nl_[ng_hn�m[gjfcha�j_lci^,� Pbcm�l_^o]ncih� ch�

m[gjf_�mct_�g[s�b[p_�l_^o]_^�nb_�jiq_l�ni�^_n_]n�[�^c``_l_h]_�\_nq__h�

g_^c][n_^�[h^�]ihnlif�][a_m,� =hinb_l�jin_hnc[f� cgj[]n�ih�nb_�mno^s�cm�nb[n�nb_�

\[nb�nl_[ng_hnm�j_l`ilg_^�ih�nb_m_�][a_m�g[s�jimmc\fs�b[p_�[``_]n_^�fc]_�

jijof[ncihm� ch�inb_l�][a_m�[n�nb_�mcn_,

En�][h�\_�m__h�`lig�P[\f_� EE�nb[n�fc]_�]iohnm�^lijj_^�\_nq__h�nb_�`clmn�[h^�

m_]ih^�jimn+nl_[ng_hn�m[gjfcha�j_lci^m,� Pbcm�l_^o]ncih�i]]oll_^� ch�[ff�][a_m�[n�

Ocn_�0�[h^�Ocn_�1,� Pb_�l_[mih�q[m�ohehiqh,� Pb_�ihfs�ohomo[f�_p_hnm�nb[n�

i]]oll_^�^olcha�nb[n�chn_lp[f�q[m�nb_�\[nb�nl_[ng_hn�i`�nb_�1�][a_m�[n�Ocn_�1*�[h^�

[�p_ls�f[la_� l[ch`[ff,� En�cm�jimmc\f_�nb[n�]b_gc][f�nl_[ng_hn�^lc`n�`lig�nb_�nl_[n_^�

][a_m�[n�nbcm�mcn_� &il�h_cab\iolcha�mcn_m'�[^p_lm_fs�[``_]n_^�nb_� fc]_�ch�nb_m_�

][a_m,� Diq_p_l*� nb_�nl_[ng_hnm�[n�nbcm�mcn_�q_l_�l_jiln_^fs�^ih_�qbcf_�nb_�nc^[f�

]oll_hnm�q_l_�gipcha�[q[s�`lig�nb_�inb_l�][a_m,� Ap_h� c`�nb_�]oll_hnm�b[^�\__h�

^cl_]n_^�niq[l^m�nb_�inb_l�][a_m*� nb_�]b_gc][f�mbiof^�b[p_�\__h�^cfon_^�[h^� ch�

]ihn[]n�qcnb�nb_�`cmb�`il�[�go]b�mbiln_l�ncg_�nb[h� l_kocl_^�`il�[�mn[h^[l^�

nl_[ng_hn,� Pb_l_`il_�nb_m_�\[nb�nl_[ng_hnm�mbiof^�hin�b[p_�[``_]n_^�nb_�mno^s�

][a_m,� =fmi*� cn�qiof^�\_�p_ls�oh_rj_]n_^�nb[n�nb_�l[ch`[ff�]iof^�b[p_�mi�

^l[g[nc][ffs�l_^o]_^�nb_�hog\_l�i`�fc]_,� >li]ef_\[he�&61'� l_jilnm�nb[n�ch]_mm[hn
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l[chm�qcff� l_gip_�fc]_�`lig�m[fgih9�biq_p_l�nbcm�l[ch�f[mn_^�f_mm�nb[h�nqi�^[sm,�

=fnbioab�inb_l�`[lg_lm� ch�nb_�[l_[�^c^�hin�i\m_lp_�mcgcf[l�l_^o]ncihm�&[h_]^in[f�

l_jilnm'*� nb_l_�q[m�hi�ih+aicha�fc]_�l_]il^cha�msmn_g�ni�gihcnil�]b[ha_m,� Och]_�

nbcm�[jj[l_hn�l_^o]ncih�i]]oll_^�ch�[ff�mno^s�][a_m*� cn�g[s�b[p_�l_^o]_^�nb_�

jiq_l�i`�nb_�mno^s�ni�^_n_]n�[�^c``_l_h]_�\_nq__h�g_^c][n_^�[h^�]ihnlif�][a_m�

\on�mbiof^�hin�b[p_�inb_hqcm_�[``_]n_^� l_mofnm,

Pb_�fc]_�]iohnm�ih�nb_� f_nb[ffs�m[gjf_^�`cmb�j_lgcnn_^�[�^_n[cf_^�

[mm_mmg_hn�i`�c^_hnc`c][ncih�]lcn_lc[�`il�fc`_+]s]f_�mn[a_m�ih� fcp_�`cmb,� =m�[�l_mofn�i`�

nbcm�[mm_mmg_hn*� cn�q[m�]ih]fo^_^�nb[n�c^_hnc`c][ncihm�b[^�\__h�]ill_]n,� En�

[jj_[lm�nb[n�[ff�mn[a_m�i`�fc]_�q_l_�mo\d_]n�ni�nb_�jimn�giln_g�fimm�_r]_jn�[^ofnm,�

Sb_nb_l�nb_m_�fimm_m�q_l_�[m�[�l_mofn�i`�nb_�_onb[h[mc[�\[nb*�il�jimmc\fs�

\_][om_�i`�nb_�ncg_�^_f[s�\_nq__h�_onb[h[mc[�[h^�_r[gch[ncih� cm�ohehiqh,�

>lcmniq�[h^�>ilf[h^�&62'�[fmi�^_n_lgch_^�nb[n�f_nb[f�m[gjfcha�&hi�[h_mnb_nc]'�

`iffiq_^�\s�mnil[a_�ih� c]_�jlcil�ni�_r[gch[ncih�`il�_rn_lh[f�j[l[mcn_m�q[m�hin�[�

mocn[\f_�g_nbi^�`il�[]]ol[n_�]iohnm,

Pb_� cp_lg_]nch� f_p_fm�`ioh^� ch�nb_�f_nb[ffs�m[gjf_^�`cmb�q_l_�jli\[\fs�

bcab_l�nb[h�qiof^�\_�_rj_]n_^� ch�hih+nl_[n_^�`cmb*�\on�mncff�q_ff�\_fiq�qb[n�qiof^�

\_�`ioh^� ch� l_]_hnfs�nl_[n_^�`cmb,� Pb_�l_[mih�`il�nb_�[jj[l_hn�ch]l_[m_�`lig�jl_+

nl_[ng_hn�m[gjfcha�j_lci^�ni�nb_�jimn+nl_[ng_hn�m[gjfcha�j_lci^m� cm�hin�]f_[l,

Pb_�`__^�q[m�hin�n_mn_^,� Ep_lg_]nch�nl_[n_^�`cmb�b[p_�cp_lg_]nch�l_mc^o_m�ch�nb_�

fcp_l�qbc]b�[l_�go]b�bcab_l�&237�jj\ZÖ�/.1�OAI*�qcnb�[�b[f`�fc`_�i`�76�^[sm'� &57'�

nb[h�nb_�f_p_fm�`ioh^� ch�nb_m_�`cmb�&0,2�jj\�Ö �/,4�m^',� >[m_^�ih�nbcm*�[h^�nb_�`[]n

7.



nb[n�nb_m_�`cmb�b[^�l_]_cp_^�hi�cp_lg_]nch�nl_[ng_hnm�mch]_�nb_�s_[l�\_`il_*� cn�

[jj_[lm�ohfce_fs�nb[n�nb_�cp_lg_]nch�f_p_fm�q_l_�bcab�_hioab�ni�b[p_�[``_]n_^�fc]_�

\ol^_hm,

En�q[m�bij_^�nb[n�nb_�^[g[a_�m]il_m�qiof^�jlipc^_�[�om_`of�g_[mol_�i`�

nb_�_``_]n�i`�fc]_�ih�nb_�`cmb*�[h^�ch^cl_]nfs*�[�g_[mol_�i`�nl_[ng_hn�_``_]n,�

Diq_p_l*�nb_�m]ilcha�msmn_g�om_^�^olcha�nbcm�nlc[f�jlip_^�hin�ni�\_�p_ls�om_`of�`il�

nbcm�joljim_,� Pb_�^[g[a_�m]il_�i`�/� &ch]l_[m_^�go]om'�jlip_^�^c``c]ofn�ni�

[mm_mm�\_][om_�cn�q[m�p_ls�mo\d_]ncp_*�[h^�g[s�b[p_�\__h�gil_�i`�[h� ch^c][ncih�

i`�m_ro[f�g[nolcns�&alcfm_'*� l[nb_l�nb[h�^[g[a_�`lig�fc]_,

Pb_l_�q_l_�m_p_l[f�[mj_]nm�i`�nbcm�nlc[f�nb[n�g[e_�cn�ohcko_,� En�cm�nb_�`clmn�

_r[gjf_�i`�[h�[ko[]ofnol_�]fchc][f�nlc[f�j_l`ilg_^�ni�Cii^�?fchc][f�Ll[]nc]_�&CKL'�

mn[h^[l^m�ch�Jilnb�=g_lc][,� =m�_rjf[ch_^�ch�?b[jn_l�0*�C?L�jlipc^_m�[�

g_]b[hcmg�`il�p[fc^[ncih�i`�qb[n�q[m�^ih_�^olcha�nb_�nlc[f,

Pb_�g_]b[hcmgm�[h^�mnl[n_ac_m�om_^�ni�b_fj�]ihnlif�\c[m�q_l_�q_ff�

\_sih^�qb[n�cm�omo[ffs�^ih_�ch�[ko[]ofnol_�nlc[fm,� Qh`ilnoh[n_fs*�\fch^cha*�

g[n]bcha*� l[h^igct[ncih*�[h^�_``ilnm�ni�]ihnlif�m_f_]ncih�\c[m�^olcha�m[gjfcha�[l_�

[ff� l[l_fs�om_^�ch�[ko[]ofnol_�`c_f^�nlc[fm,� J_a[ncp_�]ihnlifm�[l_�hin�i`n_h�om_^� ch�

m_[�fc]_�nl_[ng_hn�mno^c_m�\_][om_�i`�nb_�lcme�ni�ohnl_[n_^�`cmb,� Eh�mo]b�mno^c_m�

nb_�jl_+nl_[ng_hn�fc]_�]iohnm�m_lp_�[m�[�]ihnlif�[h^�[l_�]igj[l_^�ni�jimn+

nl_[ng_hn�fc]_�f_p_fm,

Pb_�\fch^cha�i`�chp_mnca[nilm�[h^�`[lg�g[h[a_g_hn�ni�nb_�nl_[ng_hn�alioj�

q[m�]ihmc^_l_^� cgjiln[hn�`il�l_gipcha�mo\d_]ncp_�\c[m_m�ch�m_p_l[f�[mj_]nm�i`�nb_
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mno^s,� B[lg�g[h[a_lm�q_l_�[ffiq_^�ni�[fn_l�nb_�nlc[f�_h^+jichn�`il�_[]b�][a_�\s�

l_ko_mncha�nb_�l_gip[f�i`�[hs�][a_�qcnb�_cnb_l�oh[]]_jn[\fs�bcab� fc]_�hog\_lm�il�

jin_hnc[f�`il�mech�^[g[a_,� En�q[m�cgjiln[hn�nb[n�nbcm�mo\d_]ncp_�_p[fo[ncih�\_�

j_l`ilg_^�qcnbion�nb_�\c[m�i`�_rnl[�[nn_hncih�il�[hrc_ns�[\ion�[�][a_�\_cha�j[ln�i`�

nb_�hih+g_^c][n_^�]ihnlif�alioj,� =m�q_ff*�\fch^cha�jl_p_hn_^�[hs�inb_l�

g[h[a_g_hn�^c``_l_h]_m�\_nq__h�nb_�nqi�aliojm�i`�`cmb�qbc]b�]iof^�jimmc\fs�

[fn_l�nb_�fc]_�hog\_lm,� >fch^cha� chp_mnca[nilm�q[m�cgjiln[hn�\_][om_�fc]_�]iohnm�

]iof^�\_�mo\d_]n�ni�mig_�ohchn_hncih[f�[h^�oh]ihnliff[\f_�]iohncha�\c[m�c`�

mig_ih_�q[m�_rj_]ncha�[�]b[ha_�^o_�ni�nb_�om_�i`�[�nl_[ng_hn,

O[gjf_�mct_�_mncg[ncihm�q_l_�j_l`ilg_^�^olcha�nb_�^_mcah�jb[m_�i`�nbcm�

mno^s,� Qh`ilnoh[n_fs*�m[gjf_�mct_�][f]of[ncihm�[l_�l[l_fs�l_jiln_^�ch�inb_l�

[ko[]ofnol_�mno^c_m,� Pb_�mn[h^[l^�hog\_l�i`�`cmb�m[gjf_^�j_l�][a_�m__gm�ni�\_�

[\ion�n_h�`cmb�j_l�][a_�ch�gimn�m_[�fc]_�mno^c_m,� >[m_^�ih�nb_�m[gjf_�mct_�

][f]of[ncihm�&m__�I_nbi^m'�`il�nbcm�nlc[f�[�m[gjf_�mct_�i`�n_h�`cmb�j_l�][a_�g[s�\_�

ch[^_ko[n_�`il�[�jl_]cm_�_mncg[n_�i`�][a_�fc]_� f_p_fm,

Pb_�l[nci�i`�/8/*�g_^c][n_^�ni�]ihnlif�][a_m*� ch�nbcm�mno^s�q[m�]ihmc^_l_^�

_mm_hnc[f�`il�m_p_l[f� l_[mihm,� Bil�[�acp_h�m[gjf_�mct_*�b[pcha�_ko[f�hog\_lm� ch�

_[]b�alioj�][h�i`n_h�_hb[h]_�jl_]cmcih� &4/',� =fmi*� ch�il^_l�ni�\_mn�oncfct_�

g[n]bcha�[m�[�mnl[n_as�`il�]ihnliffcha�\c[m*�nb_l_�b[^�ni�\_�_ko[f�hog\_lm�i`�

][a_m�`il�_[]b�alioj,� Bch[ffs*�_ko[f�hog\_lm�i`�][a_m�ch�_[]b�alioj�][h�b_fj�ni�

g[chn[ch�[�\fch^_^�mno^s,� Pbcm�q[m�bcabfcabn_^�[n�Ocn_�0�qb_h�ih_�][a_�b[^�ni�\_�

l_gip_^�^o_�ni�^cm_[m_�jli\f_gm*�[h^�nb_�nl_[ng_hn�[ffi][ncih�q[m�mo\m_ko_hnfs
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l_p_[f_^�ni�mcn_�qile_lm,� Pb_�oh_rj_]n_^�^lij�ch� fc]_�f_p_fm�`ioh^�^olcha�nb_�

m_]ih^�jimn+nl_[ng_hn�m[gjfcha�j_lci^�ch�[ff�][a_m�[n�Ocn_�0�[h^�Ocn_�1�

^_gihmnl[n_^�nb_�h_]_mmcns�`il�[^_ko[n_�hog\_lm�i`�]ihnlif�j_hm,� D[^�nbcm�nlc[f�

^_j_h^_^�ih�\_`il_+nl_[ng_hn�p_lmom�[`n_l+nl_[ng_hn�fc]_�]iohnm*� nb_m_�

l_^o]ncihm�qiof^�b[p_�\__h�ch]ill_]nfs�[nnlc\on_^�ni�nb_�g_^c][ncih,

?[a_�j[clm�q_l_�g[n]b_^�\[m_^�ih�g_[h�nin[f� fc]_�]iohnm�[h^�][a_�mct_*�

[h^�nb_h� l[h^igfs�[ffi][n_^�chni�g_^c][n_^�[h^�]ihnlif�aliojm,� Pblioab�nbcm�

g[n]bcha�[h^�l[h^igct[ncih�jli]_mm�cn�q[m�[mmog_^�nb[n�nb_�nqi�nl_[ng_hn�

aliojm�qiof^�hin�^c``_l�`lig�_[]b�inb_l�ch�]b[l[]n_lcmnc]m�inb_l�nb[h�nb_�nl_[ng_hn�

[h^�nb[n�[hs�ohehiqh�]ih`ioh^cha�`[]nilm�qiof^�\_�\[f[h]_^� chni�\inb�aliojm,�

Pb_�nqi�aliojm�b[^�hi�mcahc`c][hn�^c``_l_h]_�&l[h^ig�_``_]nm� fch_[l�l_al_mmcih*�

j<.,.3'� ch�q_cabn*� f_hanb*�il�]ih^cncih�`[]nil�&P[\f_� EE',� =fmi*� hi�mcahc`c][hn�

^c``_l_h]_m�q_l_�`ioh^�\_nq__h�nb_�nqi�aliojm�\_`il_�nl_[ng_hn�ch�[hs�i`�nb_� fc]_�

mn[a_m� &l[h^ig�_``_]nm�fch_[l�l_al_mmcih*�j<.,.3',

Pbcm�]fchc][f�nlc[f�^_gihmnl[n_^�nb[n�n_`fo\_htolih�cm�_``_]ncp_�`il�l_^o]cha�

m_[�fc]_�ih�m[fgih,� En�[fmi�^_gihmnl[n_^�nb[n�l[h^igct_^*�]ihnliff_^*�^io\f_+

\fch^�]fchc][f�nlc[fm�][h�\_�j_l`ilg_^� ch�[�]igg_l]c[f�[ko[]ofnol_�m_nncha,
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2,� DEOPKNE?=H�?KJPNKH�?HEJE?=H�PNE=H�PK�=OOAOO�PDA

ABBA?PERAJAOO�KB�PABHQ>AJVQNKJ�PK�PNA=P�OA=�HE?A�KJ�

=PH=JPE?�O=HIKJ

2,/� Eiomj_p^odji

P_`fo\_htolih� cm�[h�il[ffs�[^gchcmn_l_^�]bcnch�mshnb_mcm�chbc\cnil,� Eh�

jl_fcgch[ls�mno^c_m*� cn�b[m�\__h�mbiqh�ni�\_�_``_]ncp_�[a[chmn�[ff�mn[a_m�i`�fc]_�

nb[n�oh^_lai�[�gifn*� ch]fo^cha�nb_�f[lp[f�[h^�jl_+[^ofn�mn[a_m�&27',� Pb_�]fchc][f�

nlc[f� l_jiln_^� ch�?b[jn_l�1�mbiq_^�nb[n�n_`fo\_htolih� l_^o]_^�]b[fcgom�\ol^_hm�

\s�[\ion�6.#�[h^�gi\cf_�mn[a_m�\s�[\ion�5.#�ch�g_^c][n_^�][a_m,

P_`fo\_htolih� cm�fce_fs�ni�\_�om_^�[m�[�m_[�fc]_�nl_[ng_hn�`il�[ff�][a_m�[n�[�

mcn_�mcgofn[h_iomfs,� Eh�nb_�l[h^igct_^�]fchc][f�nlc[f� &?b[jn_l�1'*�biq_p_l*�b[f`�i`�

nb_�][a_m�[n�nb_�mcn_�q_l_�g_^c][n_^�[h^�b[f`�q_l_�h_a[ncp_�]ihnlifm,� En�b[m�\__h�

^_gihmnl[n_^�nb[n�gi\cf_�mn[a_m�i`�H,�J;DEGFCJ�][h�nl[hm`_l�\_nq__h�`cmb*�[h^�

\_nq__h�m_[�][a_m�qcnbch�[�mcn_�&6/�',� ?ihm_ko_hnfs*� cn�cm�`_[mc\f_�nb[n�ohnl_[n_^�

][a_m�ch�nb_�]fchc][f�nlc[f�jlipc^_^�[�l_m_lpicl�i`�fc]_*�mig_�i`�qbc]b�g[s�b[p_�

gip_^�ni�nb_�nl_[n_^�][a_m*� nbom�l_^o]cha�nb_�[jj[l_hn�nl_[ng_hn�_``_]n,

Pb_�i\d_]ncp_�i`�nbcm�mno^s�q[m�ni�gihcnil�nb_�_``_]ncp_h_mm�i`�

n_`fo\_htolih�[`n_l�[�5�^[s�]iolm_�i`�nl_[ng_hn�oh^_l�]ih^cncihm�i`�lionch_�om_�

[h^�_rjimol_�l[n_m,� =ff�][a_m�q_l_�nl_[n_^�mi�[m�ni�[mm_mm�nb_�cgj[]n�i`�

nl_[ng_hn�oh^_l�]ih^cncihm�mcgcf[l�ni�nb_� chn_h^_^�om_�i`�nb_�jli^o]n,� Limn+

nl_[ng_hn�fc]_�]iohnm�q_l_�]igj[l_^�ni�jl_+nl_[ng_hn�fc]_�]iohnm,� =fnbioab�nb_
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om_�i`�bcmnilc][f�]ihnlifm�cm�hin�omo[ffs�[�jl_`_ll_^�g_nbi^� ch�]fchc][f�nlc[fm*� nbcm�

^_mcah�[ffiq_^�`il�[mm_mmg_hn�qcnb�h[nol[f� l_]locng_hn�`lig�nb_�_hpclihg_hn�

qcnbion�nb_�jin_hnc[f� chn_l`_l_h]_�][om_^�\s�l_]locng_hn�`lig�hih+nl_[n_^�][a_m�

[n�nb_�m[g_�mcn_,

2,0� I\o`md\gn�\i_�I`ocj_n

=ff�][a_m�[n�ih_�m_[q[n_l�=nf[hnc]�m[fgih�mcn_�q_l_�nl_[n_^�qcnb�

n_`fo\_htolih�[h^�fc]_�q_l_�]iohn_^�\_`il_�[h^�gofncjf_�ncg_m�[`n_l�nl_[ng_hn,�

Pb_�mno^s�\_a[h�ih�Fofs�6*� /774*�[h^�_h^_^�ih�=oaomn�6*� /774,

2,0,/� Odo`�O`g`^odji�?mdo`md\

Pbcm�q[m�[h�nlc[f� chpifpcha�hch_�][a_m�`lig�ih_�]igg_l]c[f�m_[�][a_�mcn_�

i`�=nf[hnc]�m[fgih�ch�nb_�>[s�i`�Boh^s*�J>,� Pb_l_�q_l_�mcr�][a_m�i`�/773�s_[l�

]f[mm�`cmb� &jl_+g[le_nm'�[h^�nbl__�][a_m�i`�/774�s_[l�]f[mm�&mgifn'� `cmb,� Llcil�ni�

[]]_jn[h]_� chni�nb_�mno^s*�nb_�mcn_�q[m�l_kocl_^�ni�g__n�nb_�`iffiqcha�\[mc]

]lcn_lc[8

/,�Ichcgog�i`�`iol�][a_m�qcnb�=nf[hnc]�m[fgih�i`�nb_�/773� s_[l�

]f[mm�qbc]b�q_l_�i`�mcgcf[l�q_cabn�[h^�]ihn[ch_^�ch�][a_m�qcnb�

mcgcf[l�^cg_hmcihm,

0,�Kqh_lm�[h^�g[h[a_lm�qcffcha�ni�[]]iggi^[n_�nb_�mno^s�^_mcah�

[h^�^_f[s�inb_l�fc]_�nl_[ng_hnm�ohncf� fc]_�]iohnm�q_l_�i\n[ch_^,

1,� N_]il^�e__jcha�[h^�`[lg�bom\[h^ls�jl[]nc]_m�j_lgcnn_^�nb_
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h_]_mm[ls�^[n[�]iff_]ncih�`il�nb_�nlc[f� &_a,� l_aof[l�fc]_�]iohnm�[h^�

`cmb�q_cabn�m[gjf_m',

2,� =�bcmnils�i`�fc]_�jli\f_gm�ch�jl_pciom�s_[lm,

Pb_�mcn_�q[m�m_f_]n_^�\s�nb_�jlid_]n�moj_lpcmil�&nb_�mno^s�gihcnil'�`lig�

nb_�mjihmilcha�]igj[hs�[h^�pcmcn_^�\s�nb_�chp_mnca[nilm�`il�chn_lpc_qm�qcnb�nb_�

iqh_lm�[h^�g[h[a_lm�ni�^_n_lgch_�nb_�[jjlijlc[n_h_mm�i`�nb_�mcn_�`il�nb_�nlc[f,

2,0,0� Pmd\g� Eidod\gdu\odji

Pbcm�mno^s�q[m�^ih_�ch�]ihdoh]ncih�qcnb�[h�_]i+gihcnilcha�mno^s�qbc]b�

q[m�]ih^o]n_^�\s�nb_�mjihmil�[m�[�m_j[l[n_�jlid_]n,� Pb_�chcnc[ncih�i`�nb_�_]i+�

gihcnilcha�mno^s�q[m�^c]n[n_^�\s�nb_�_rj_]n_^�gifncha�ncg_�i`�fi\mn_lm�[h^�hin�\s�

nb_�gimn�ijncg[f�gihcnilcha�j_lci^�`il�_``_]ncp_h_mm�i`�n_`fo\_htolih�ih�]ihnlif�i`�

m_[� fc]_,� Pbom*� nb_�mn[ln�^[n_�q[m�^c]n[n_^�\s�inb_l�ch`fo_h]_m�hin�^cl_]nfs�l_f[n_^�

ni�nbcm�mno^s,

2,0,1� A\mgt�Sdoc_m\r\g�?mdo`md\

@olcha�nb_�mno^s*�nb_�`[lg�g[h[a_g_hn�q[m�_h]iol[a_^�ni�_r[gch_�`cmb�

qcnbch�_[]b�j_h�`il�_pc^_h]_�i`�mech�^[g[a_�^o_�ni�fc]_�[h^�ni�_p[fo[n_�nb_�fc]_�

]iohn�^[n[�`il�_pc^_h]_�i`�oh[]]_jn[\fs�bcab� lcme�`il�`onol_�fc]_�^[g[a_,� Obiof^�

nb_� fc]_� f_p_fm�_r]__^�nb_�nbl_mbif^�`il�]ih`c^_h]_�nb[n�inb_l�[p[cf[\f_�nl_[ng_hnm�

&c,_,� ila[hijbimj[n_�il�bs^lia_h�j_lirc^_�\[nbm'�qiof^�mncff�\_�[\f_�ni�]ihnlif�

fc]_�jli\f_gm*�nb_h�nb_�`[lg_l�q[m�`l__�ni�m_f_]n�][a_m�`il�l_gip[f�`lig�nb_
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mno^s,� B[lg�g[h[a_g_hn�q[m�[fmi�`l__�ni�l_gip_�][a_m�`lig�nb_�mno^s�^o_�ni�

oh[hnc]cj[n_^�g[h[a_g_hn�]ihmc^_l[ncihm�ch]igj[nc\f_�qcnb�nb_�mno^s�^_mcah*�

mo]b�[m�inb_l�]ih]oll_hn�^cm_[m_�jli\f_gm�l_koclcha�nl_[ng_hn�il�mf[oabn_l,� Pb_�

`[lg�g[h[a_g_hn�q[m� l_ko_mn_^�ni�jlipc^_�26�biol�hinc]_�i`�cgj_h^cha�

[fn_lh[n_�nl_[ng_hnm�`il�fc]_�il�_[lfs�qcnb^l[q[f�mi�nb[n�[�`ch[f� fc]_�]iohn�]iof^�\_�

[nn_gjn_^�\s�nb_�chp_mnca[nilm,

2,0,2� Pm`\oh`io

P_`fo\_htolih�q[m�[^gchcmn_l_^�[n�[�^im[a_�i`�/.�ga-ea�\cig[mm-^[s�[m�

[�g_^c][n_^�`__^,� Pb_�]ih]_hnl[ncih�i`�nb_�n_`fo\_htolih�ch�nb_�g_^c][n_^�`__^�

q[m�0,.�ea-nihh_,� Pb_�`__^cha�l[n_�`il�nb_�g_^c][n_^�`__^�q[m�m_n�[n�[�l[n_�i`�

.,3#�\cig[mm�j_l�^[s,�Pb_�`cmb�l_]_cp_^�nb_�nl_[ng_hn�`il�[�j_lci^�i`�m_p_h�

]ihm_]oncp_�^[sm,� Pbcm�nl_[ng_hn�l_acg_�q[m�^_n_lgch_^�\s�[�m_lc_m�i`�^im_�

ncnl[ncih�mno^c_m�j_l`ilg_^�\s�nb_�mjihmil,� Pb_m_�_[lfc_l�mno^c_m�_r[gch_^�

^im[a_m�i`�0+0..�ga-ea�i`�\cig[mm�[h^�nl_[ng_hn�j_lci^m�i`�1+/2�^[sm,

Iiil_+?f[le�&On,�=h^l_qm*�J>'�mojjfc_^�g_^c][n_^�`__^�ni�nb_�mcn_,� Pb_�

mno^s�`__^�q[m�^_fcp_l_^� ch�jf[mnc]�\[am�qbc]b�q_l_�f[\_ff_^�qcnb�mcn_�[h^�][a_�

c^_hnc`c][ncih*�q_cabn�i`�`__^� ch�nb_�\[a*�[h^�nb_�hog\_l�i`�\[am�nb[n�_[]b�][a_�

q[m�ni�l_]_cp_�^[cfs�&m__�=jj_h^cr�=',� A[]b�][a_�b[^�[�f[\_f�qcnb�nb_�m[g_�

ch`ilg[ncih�&m__�=jj_h^cr�6',

Pb_�`cmb�q_l_�`_^�ni�m[nc[ncih�nqc]_�^[cfs,� E`�nb_�jl_^_n_lgch_^�[giohn�i`�

g_^c][n_^�`__^�&mno^s�`__^'�q[m�chmo``c]c_hn�ni�m[nc[n_�nb_�`cmb�qcnbch�[�][a_�`il
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nb_�`clmn�`__^cha*� hih+mno^s�`__^�q[m�mojjf_g_hn_^,� E`�nb_�`cmb�^c^�hin�_[n�[ff�i`�

nb_�mno^s�^c_n�^olcha�nb_�`clmn�`__^cha*�nb_�l_g[chcha�mno^s�`__^�q[m�`_^�[n�nb_�

m_]ih^�`__^cha*� jlcil�ni�[hs�hih+mno^s�`__^,� Jih+mno^s�`__^�q[m�nb_�hilg[f�^c_n�

nb_�`cmb�q_l_�omo[ffs�`_^,� Bil�nb_�jl_+g[le_n�`cmb�nbcm�q[m�[�7,.�gg�Iiil_+?f[le�

j_ff_n�qbc]b�q[m�[fmi�nb_�\[m_�^c_n�`il�nb_�_rj_lcg_hn[f�`__^,� Pb_�mgifn�[n�nbcm�

mcn_�q_l_�hilg[ffs�`_^�[�gicmn�`__^*�[m�^_]c^_^�\s�nb_�iqh_lm,

2,0,3� O\hkgdib

Ll_+nl_[ng_hn�m[gjf_m�q_l_�n[e_h�`lig�[ff�][a_m�[n�nb_�\_achhcha�i`�nb_�

nlc[f� ni�^_n_lgch_�jl_+nl_[ng_hn�fc]_�ch`_mn[ncih� f_p_fm�[h^�ni�i\n[ch�nb_�g_[h�`cmb�

q_cabn�`il�\cig[mm�[h^�^im[a_�_mncg[n_m,� Pi�[]]ol[n_fs�_mncg[n_�nb_�\cig[mm�

qcnbch�[�j_h*�[�nin[f�i`�/..�`cmb�`lig�_[]b�j_h�q_l_�m[gjf_^�[h^�q_cab_^�^olcha�

nbcm�`clmn�m[gjf_�j_lci^,� ?[a_�\cig[mm�q[m�_mncg[n_^�omcha�nb_�q_cabnm�`lig�

nb_m_�jl_+nl_[ng_hn�m[gjf_m�[h^�nb_�chp_hnils�_mncg[n_m�[p[cf[\f_�`lig�`[lg�

l_]il^m,� Hc]_�]iohnm�q_l_�j_l`ilg_^�ih�[�gchcgog�i`�03�`cmb�j_l�j_h,� =ff�][a_m�

l_]_cp_^�g_^c][n_^�`__^�`il�m_p_h�^[sm*�nb_h�_[]b�][a_�q[m�m[gjf_^�nbl__�

ncg_m�ni�^_n_lgch_�jimn+nl_[ng_hn�fc]_�f_p_fm8�[n�5�^[sm�[`n_l�nb_�_h^�i`�nl_[ng_hn*�

[n�/2�^[sm�[`n_l�nb_�_h^�i`�nl_[ng_hn*�[h^�[a[ch�[n�01�^[sm�[`n_l�nb_�_h^�i`�

nl_[ng_hn,

O\hkgdib�Lmjoj^jg

O[gjfcha�q[m�^ih_�\s�]liq^cha�nb_�`cmb�[h^�nb_h�][jnolcha�[�mg[ff

76



hog\_l�i`�`cmb�qcnb�[�^cj�h_n*�[�g_nbi^�l_`_ll_^�ni�[m�á]liq^+[h^+^cjà,� ?liq^cha�

q[m�[]]igjfcmb_^�\s�m_chcha�[jjlircg[n_fs�0...�`cmb�qcnbch�nb_�][a_,�Pqi�ni�`cp_�

`cmb�q_l_�^cj�h_nn_^�[n�[�ncg_�`lig�nb_�m_ch_�]liq^_^�alioj�`il�m[gjf_�

g_[mol_g_hnm,� Bcmb�`lig�_p_ls�`iolnb�^cj�h_n�q_l_�m[gjf_^�ni�l_^o]_�m_f_]ncih�

\c[m�\s�chnli^o]cha�[�msmn_g[nc]�m[gjfcha�m]b_g_,� Pb_�`cmb�`lig�nb_�oh+m[gjf_^�

^cj+h_nm�q_l_�jf[]_^� chni�nb_�jimn+m[gjf_�m_]ncih�i`�nb_�j_h,� Jih+l_jf[]_g_hn�

m[gjfcha�q[m�j_l`ilg_^�ni�l_^o]_�nb_�mnl_mm�i`�]liq^cha�[h^�][jnol_�ih�nb_�`cmb*�

[h^�ni�[pic^�m[gjfcha�nb_�m[g_�`cmb�gil_�nb[h�ih]_,�=�gchcgog�i`�03�`cmb�q_l_�

m[gjf_^�`lig�_[]b�][a_,

=i`noc`od^

O[gjf_^�`cmb�q_l_�[h[_mnb_nct_^� ch�[�3.+/..ga-f�nlc]c[h_�

g_nb[himof`[h[n_Ä�&PIOÇ'�\[nb�jlcil�ni�nb_�g_[mol_g_hnm,� =�jf[mnc]�]ihn[ch_l�

g_[molcha�[jjlircg[n_fs�/g�T�/g�T�/g*�[jjlircg[n_fs�b[f`�`cff_^�qcnb�q[n_l*�q[m�

om_^�[m�[h�[h_mnb_nc]�\[nb,� @imcha�q[m�[jjlircg[n_^�\s�_mncg[ncha�nb_�pifog_�

i`�nb_�q[n_l�[h^�[^^cha�PIOY(Y�jiq^_l�g_[mol_^�\s�pifog_,� Pb_�^im[a_�q[m�

nb_h�[^domn_^�\[m_^�ih�[h_mnb_nc]�_``_]n,

Pb_�q[n_l�ch�nb_�[h_mnb_nc]�\[nb�q[m�]b[ha_^�[m�h__^_^*� omo[ffs�[`n_l�

ih_�il�nqi�][a_m,� P_gj_l[nol_�[h^�^cmmifp_^�irsa_h�q_l_�hin�lionch_fs�

gihcnil_^*�[h^�hi�[_l[ncih�q[m�h_]_mm[ls*�^o_�ni�nb_�`l_ko_hn�]b[hacha�i`�

[h_mnb_nc]�q[n_l,

PEREOÇ*�Osh^_f� Ehn_lh[ncih[f� Eh],*�R[h]iop_l*�>?
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O\hkgdib�I`\npm`h`ion

Pc`�ajggjrdib�h`\npm`h`ion�r`m`�h\_`�ji�`\^c�adnc�n\hkg`_,

/�'�`ile�f_hanb�q[m�g_[mol_^�ni�nb_�h_[l_mn�/,.�]g,� Qmcha�[�g_[molcha�

n[j_� ch�[�LR?�jcj_�]on�ch�b[f`�fihacno^ch[ffs,

0'�q_cabn�q[m�g_[mol_^�ni�nb_�h_[l_mn�/.�a�omcha�[h�=]]o+S_cab�@OU+�

/...ä|�m][f_,

1'�[�nin[f�\i^s�]iohn�i`�[ff�]ij_ji^c^m

2'�[�nin[f�\i^s�]iohn�i`�[ff�mn[a_�/$0�]b[fcgom�&alioj_^�[m�ih_�]iohn'

3'�[�nin[f�\i^s�]iohn�i`�[ff�mn[a_�1$2�]b[fcgom�&alioj_^�[m�ih_�]iohn'

4'�[�nin[f�\i^s�]iohn�i`�[ff�jl_+[^ofnm

5'�[�nin[f�\i^s�]iohn�i`�[ff�hih+al[pc^�[^ofn�fc]_

6'�[�nin[f�\i^s�]iohn�i`�[ff�al[pc^�`_g[f_m

7'�[�mo\d_]ncp_�m]il_�i`�m_[�fc]_�^[g[a_

.;hi�^[g[a_�

/�;ch]l_[m_^�go]om

0;mg[ff� &:0]gY�'�[l_[m�i`�moj_l`c]c[f�^[g[a_�

1;f[la_�&<0]gY�'�[l_[m�i`�moj_l`c]c[f�^[g[a_�

2;mg[ff� &:0]gY�'�[l_[m�i`�^__j�^[g[a_�

3;f[la_�&<0]gY�'�[l_[m�i`�^__j�^[g[a_

U[gini�?iljil[ncih*�?ifil[^i�mjlcham*�?K
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Hd^`�^jpio�kmj^`_pm`

Pqi�i`�nb_�chp_mnca[nilm�q_l_�_rj_lc_h]_^� fc]_�]iohn_lm,� Pi�b_fj�_hmol_�

]ihmcmn_h]s*�ihfs�nb_m_�nqi�j_ijf_�j_l`ilg_^� fc]_�]iohnm�^olcha�nb_�mno^s,

Pb_�[h[_mnb_nct_^�`cmb�q_l_�jf[]_^�ih�[�nl[s�[`n_l�q_cabn�[h^�f_hanb�

g_[mol_g_hnm�q_l_�n[e_h,� Pb_�j_lmih�]iohncha�nb_�fc]_�&nb_�]iohn_l'�mn[ln_^�[n�

nb_�p_hnl[f�gc^fch_�i`�nb_�`cmb�[h^�qile_^�[lioh^�nb_�`cmb� &p_hnl[f�gc^fch_*� f[n_l[f*�

^ilm[f*�inb_l�f[n_l[f*�[h^�\[]e�ni�nb_�p_hnl[f�gc^fch_�[a[ch'�qcnb�]ihm_]oncp_�

fihacno^ch[f�m][hm,� =m�fc]_�q_l_�`ioh^�[h^� c^_hnc`c_^*�nb_�]iohn_l�nif^�nb_�j_lmih�

l_]il^cha�nb_�^[n[�&nb_�l_]il^_l'�nb_�mn[a_�i`�^_p_fijg_hn�[h^�hog\_l�i`�fc]_�

m__h,

Pb_�l_]il^_l� l_]il^_^�nb_�q_cabn�[h^� f_hanb�i`�nb_�`cmb*�[h^�nb_�fc]_�

]iohnm,� =m�nb_�]iohn_l�nif^�nb_�l_]il^_l�qb[n�mn[a_�[h^�biq�g[hs�fc]_�q_l_�

`ioh^*� nb_�l_]il^_l�g[^_�nc]e�g[lem�ih�nb_�^[n[�mb__n�ch�nb_�[jjlijlc[n_�mj[]_�

&m__�m[gjf_�^[n[�mb__n�ch�=jj_h^cr�?',� Sb_h�nb_�]iohn_l�q[m�`chcmb_^�qcnb�nb_�

`cmb*� nb_� l_]il^_l�]iohn_^�nb_�hog\_l�i`�nc]e�g[lem�ch�_[]b�mj[]_,� Pbcm�hog\_l�

q[m�qlcnn_h�[h^�]cl]f_^�qcnbch�nb_�[jjlijlc[n_�mj[]_�ih�nb_�^[n[�mb__n,

2,0,4� Aiqdmjih`io\g�h`\npm`h`ion

@cmmifp_^�irsa_h�[h^�q[n_l�n_gj_l[nol_�q_l_�g_[mol_^�[n�[�^_jnb�

\_nq__h�0,3�+�1�g�_[]b�^[s�nb[n�nl_[ng_hn�`__^�q[m�`_^*� ch�_[]b�nlc[f�][a_*� omcha�

[�UOE�gi^_f�33 � ^cmmifp_^�irsa_h�g_n_l,

UOE� Eh]iljil[n_^*�U_ffiq�Ojlcham*�KD

/./



2,0,5� @\o\�\i\gtndn

=ff�^[n[�q_l_�_hn_l_^�chni�Mo[nnli�Lli%Y�mjl_[^mb__n�[h^�nb_h�nl[hm`_ll_^�

ni�On[n[%Y�mn[ncmnc][f�mi`nq[l_�j[]e[a_�`il�[h[fsmcm,

=mm_mmg_hn�i`�fc]_�]iohn�^c``_l_h]_m�\_nq__h�jl_+nl_[ng_hn�[h^�_[]b�

jimn+nl_[ng_hn�m[gjfcha�j_lci^�q[m�nb_�jlcg[ls�[h[fsmcm�i`�chn_l_mn,� @_m]lcjncp_�

mn[ncmnc]m�i`�fc]_�]iohnm�q_l_�a_h_l[n_^,� =p_l[a_�hog\_lm�i`�fc]_�j_l�`cmb�q_l_�

][f]of[n_^�`il�_[]b�fc]_�mn[a_�[n�_[]b�m[gjf_�j_lci^*�[h^�`il�_[]b�][a_�[n�_[]b�

m[gjf_�j_lci^,� ?[a_�g_[hm�q_l_�[p_l[a_^�ni�i\n[ch�m[gjf_�j_lci^�g_[hm�[h^�

mn[h^[l^�^_pc[ncihm,� L_l]_hn�l_^o]ncih�`lig�jl_+nl_[ng_hn�fc]_� f_p_fm�&&Kp_l[ff�

][a_�g_[hm�jimn+nl_[ng_hn-ip_l[ff�][a_�g_[hm�jl_+nl_[ng_hn�T�/..'�+/..'�q[m�

][f]of[n_^�[h^�l_jiln_^�qb_l_�[�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�:j:.,.3'�q[m�

`ioh^,

Ocahc`c][h]_�q[m�[mm_mm_^�omcha�l[h^ig�_``_]nm� fch_[l�l_al_mmcih�qcnb�

][a_ä�[m�[�l[h^ig�_``_]n�ni�[^domn�`il�]fomn_lcha�qcnbch�][a_m,� Eh]fo^cha� ][a_%�

[fmi�[]]iohnm�`il�nb_� f[]e�i`�ch^_j_h^_h]_�\_nq__h�m[gjfcha�j_lci^m,� Bil�nb_�

joljim_m�i`�nbcm�[h[fsmcm*�nb_�^_j_h^_hn�p[lc[\f_�q[m�[�fia�nl[hm`ilg_^�fc]_�

]iohn�ufia&]iohn�)� /'w�ni�_hmol_�nb[n�nb_�^[n[�q_l_�[jjlircg[n_fs�hilg[ffs�

^cmnlc\on_^,

?il_f�?iljil[ncih�Hcgcn_^*�Knn[q[*�KJ�

On[n[�?iljil[ncih*�?iff_a_�On[ncih*�PT
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Pb_�a_h_l[f�gi^_f�`il�nb_m_�l_al_mmcih�[h[fsm_m�q_l_9

U_e'�; | �)�Ld(d�)�k0 ( 0 � )�L1T1�)�p�.'�)�`

s�;�fia&&ff]_�]iohn�ih� `cmb� ch�nb_�d ä�][a_')/�'

M�;�chn_l]_jn

Tc�;�^oggs�p[lc[\f_�`il�/� jimn+nl_[ng_hn�m[gjfcha�j_lci^�

Ta�;�^oggs�p[lc[\f_�`il�0 Y�jimn+nl_[ng_hn�m[gjfcha�j_lci^�

Ta�;�^oggs�p[lc[\f_�`il�1 Y� jimn+nl_[ng_hn�m[gjfcha�j_lci^�

Lc,�L0,�L1�;�]i_``c]c_hnm�`il�m[gjfcha�j_lci^m�

o�&d'�;�l[h^ig�_``_]n�i`�nb_� ][a_�

_�&c�d'�;�l_mc^o[f�_llil�

=h[fsm_m�q_l_�j_l`ilg_^�`il8�]ij_ji^c^m*�]b[fcgom� /� $�0*�]b[fcgom�1�$�2*�

jl_+[^ofnm*�[^ofnm*�al[pc^m*�[ff�]b[fcgom� &/$0�jfom�1$2'*�gi\cf_m�&jl_+[^ofn�jfom�

[^ofnm'*�[h^�nin[f� fc]_�&[ff�mn[a_m',� N_jiln_^�g_[h�p[fo_m�[l_�hih+[^domn_^�&c_,�

hin�fia�nl[hm`ilg_^'�[p_l[a_m�i`�][a_�g_[hm,

2,0,6� @`n^mdkodji�ja�`q`ion�_pmdib�oc`�nop_t

Boff�]iggohc][ncih�i`�_p_hnm�i]]oll_^�\_nq__h�nb_� chp_mnca[nilm*� nb_�

mjihmil*�[h^�nb_�`[lg_lm�qbcf_�nb_�mno^s�q[m�\_cha�][llc_^�ion,

Odo`�_`n^mdkodji

Pb_�mno^s�mcn_�q[m� fi][n_^�h_[l�@__l�Emf[h^*�J>,� Pb_l_�q_l_�hch_�][a_m�

[n�nb_�mcn_*�[ff�q_l_�5.�g�]cl]og`_l_h]_�]cl]of[l�][a_m,� Ocr�i`�nb_�][a_m�b_f^�jl_+
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g[le_n�`cmb�&/773�s_[l�]f[mm'�[h^�nbl__�][a_m�b_f^�mg_fnm�&/774�s_[l�]f[mm',� Pb_�

][a_m�qcnb�jl_+g[le_n�`cmb�]ihn[ch_^�/6*...�ni�0.*...�`cmb�_[]b*� [h^�nb_�mgifn�

][a_m�]ihn[ch_^�13*...�ni�2.*...�`cmb�_[]b,� =�^c[al[g�i`�nb_�mcn_�cm�mbiqh�ch�

Bcaol_�2,
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B``_dib�kmj^`_pm`n

I_^c][n_^�`__^�q[m�mnil_^�Eh�nb_�omo[f�`__^�mnil[a_�fi][ncih�`il�nb_�mcn_*�[�

\[la_� fi][n_^�h_[l�nb_�][a_m,

A[]b�gilhcha�nb_�mcn_�qile_lm�qiof^�hilg[ffs�l_gip_�`__^�\[am�`lig�nb_�

`__^�\[la_�nb_h�nl[hmjiln�nb_�`__^�\s�\i[n�ni�_[]b�][a_�`il�`__^cha,� Pbcm�

jli]_^ol_�q[m�l_j_[n_^�`il�nb_�[`n_lhiih�`__^cha,� Diq_p_l*�^o_�ni�

]cl]ogmn[h]_m�\_sih^�nb_�]ihnlif�i`�chp_mnca[nilm*�nb_�`__^�q[m�hin�^_fcp_l_^�[ff�

[n�ih_�ncg_,� Kh�nb_�`clmn�nbl__�^[sm�i`�nl_[ng_hn*� nb_�`__^�q[m�jc]e_^�oj�\s�nb_�

mcn_�qile_lm�ih�mbil_*� l[nb_l�nb[h�nb_�\[la_*�[m�cn�q[m�^_fcp_l_^�ni�nb_�mcn_�ch�nb_�

gilhcha,� Pb_�l_m_[l]b�[mmcmn[hn�i\m_lp_^�nb_�`__^cham*�]iohn_^�`__^�\[am*�[h^�

i\n[ch_^�^cmmifp_^�irsa_h�[h^�n_gj_l[nol_�g_[mol_g_hnm�^olcha�nb_�`__^cham,

@`n^mdkodji�ja�Aq`ion

Pbcm�mno^s�q[m�hin�_rj_]n_^�ni�\_ach�ohncf� f[n_� ch�nb_�mogg_l�&=oaomn',�

Diq_p_l*� cn�q[m� chcnc[n_^� ch�_[lfs�Fofs�ni�]ich]c^_�qcnb�[h�_]i+gihcnilcha�mno^s�

qbc]b�q[m�[fmi�\_cha�]ih^o]n_^�[n�nbcm�mcn_,� Pb_�_]i+gihcnilcha�mno^s�\_a[h�[n�

nbcm�ncg_�ni�]ich]c^_�qcnb�nb_�_rj_]n_^�gifncha�ncg_�i`�fi\mn_lm�&ih_�i`�nb_�mj_]c_m�

\_cha�[mm_mm_^�`il�ohchn_h^_^�_``_]nm',� J_cnb_l�nb_�g_nbi^m*� hil�l_mofnm*�i`�nb_�

_]i+gihcnilcha�mno^s�q_l_�[p[cf[\f_�ni�nb_�chp_mnca[nilm� ch�nbcm�mno^s,� @o_�ni�nbcm�

oh[hnc]cj[n_^�_[lfs�mn[ln*�ko[fcns�[mmol[h]_�j_lmihh_f�q_l_�hin�s_n�[p[cf[\f_�ni�

j_l`ilg�h_]_mm[ls�ko[fcns�[mmol[h]_�jli]_^ol_m,� @o_�ni�[�f[]e�i`�M=*� nbcm�mno^s�

q[m�hin�^ih_�ni�C?L�mn[h^[l^m,� Diq_p_l*�[ff�jli]_^ol_m�q_l_�^ih_�[]]il^cha
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oj�oc`�kmjoj^jg�rdoc�hdijm�`s^`kodjin�\n�ijo`_,

Pb_�mno^s�\_a[h�qcnb�[�jl_+nl_[ng_hn�m[gjf_�ih�Fofs�6,� Bcmb�q_l_�

m[gjf_^�\s�m_chcha�[jjlircg[n_fs�0...�`cmb�[h^�nb_h�omcha�_p_ls�2nb�^cj�h_n�i`�

`cmb�`il�g_[mol_g_hnm,� Hc]_�]iohnm�q_l_�j_l`ilg_^�ih�03�`cmb�j_l�][a_�[h^�

q_cabnm�q_l_�n[e_h�ih�[�nin[f�i`�/..�`cmb�j_l�][a_,� Ar]_jncihm�ni�nbcm�q_l_�nb[n�

ih_�][a_�&='�b[^�q_cabnm�g_[mol_^�ih�76�`cmb*�[h^�[hinb_l�][a_�&D'�b[^�

q_cabnm�g_[mol_^�ih�75�`cmb,

I_^c][n_^�`__^�q[m�[^gchcmn_l_^�ni�[ff�][a_m�ih�nb_�mcn_�`il�m_p_h�

]ihm_]oncp_�^[sm�&Fofs�/.�ni� /4� ch]fomcp_',� Ocn_�qile_lm�l_jiln_^�hi�i\m_lp[\f_�

[^p_lm_�l_[]ncihm�ni�nb_�`__^,

Kh�^[s�ih_�i`�nl_[ng_hn�&Fofs�/.'*�_hioab�`__^�`il�nb[n�^[s�q[m�^_fcp_l_^�

ch� nb_�gilhcha,� Kh�nbcm�^[s*�ih_�][a_�&.'� l_]_cp_^�6�\[am�l[nb_l�nb[h�nb_�

jl_m]lc\_^�7,

Kh�^[s�nqi�i`�nl_[ng_hn�&Fofs�//'*�_hioab�`__^�`il�nb[n�^[s�q[m�^_fcp_l_^�

ch� nb_�gilhcha,� Kh�nbcm�^[s�ih_�][a_�&.'� l_]_cp_^�/.�\[am�ni�g[e_�oj�`il�nb_�

jl_pciom�^[säm�mbiln[a_,� En�q[m�hin_^�nb[n�nb_�`cmb� ch�nqi�][a_m�&=�[h^�@'�[n_�

fcnnf_�i`�nb_�`__^�i``_l_^�ih�nb_�gilhcha�i`�^[s�nqi,� Pb_l_�q[m�hi�i\pciom�l_[mih�

`il�nbcm�^_]l_[m_^�[jj_ncn_,� Diq_p_l*�\inb�aliojm�b[^�_[n_h�p_ls�q_ff�nb_�

jl_pciom�hcabn�[h^� l_mog_^�`off�[jj_ncn_�\s�nb_�[`n_lhiih�i`�^[s�nqi,

Kh�^[s�nbl__�&Fofs�/0'*�_hioab�`__^�`il�nb[n�^[s�q[m�^_fcp_l_^� ch�nb_�
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nbl__,
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[p_l[a_m�[h^�[h[fsmcm,

2,0,7� Pmd\g�O^c`_pg`
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2,2� N`npgon

2,2,/� Aiqdmjih`io\g�h`\npm`h`ion

@cmmifp_^�irsa_h�[h^�n_gj_l[nol_�l_[^cham�q_l_�n[e_h�ih]_�j_l�^[s�ch�

_[]b�][a_*�^olcha�nb_�m_p_h�^[sm�nb[n�_rj_lcg_hn[f�`__^�q[m�[^gchcmn_l_^,� Pb_�

n_gj_l[nol_�[p_l[a_^� //,4|?�&mn[h^[l^�^_pc[ncih�;�.,5'*�qcnb�[�gchcgog�i`�

/.,.|?�[h^�[�g[rcgog�i`�/0,5|?,� @cmmifp_^�irsa_h� f_p_fm�[p_l[a_^�6,4�ga-f�

&mn[h^[l^�^_pc[ncih�.,5'*�qcnb�[�gchcgog�i`�4,6�ga-f�[h^�[�g[rcgog�i`�//,.3�

ga-f,

2,2,1� Hd^`�^jpion

Pb_�al_[n_mn�_``_]n�i`�nl_[ng_hn�q[m�m__h� ch�nb_�]b[fcgom*� jl_+[^ofn*�[h^�

[^ofn�mn[a_m,� =n�5�^[sm�[`n_l�nb_�_h^�i`�nl_[ng_hn�nb_l_�q[m�[�70#�l_^o]ncih� ch�

]b[fcgom�mn[a_m�[h^�[�52#�l_^o]ncih� ch�gi\cf_�&jl_+[^ofn�[h^�[^ofn'�mn[a_m�qb_h�
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nb_�_h^�i`�nl_[ng_hn*� \on�mncff�_pc^_hn�qcnb�2/#�[h^�4/#�l_^o]ncihm�ch�]b[fcgom�
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2,3� @dn^pnndji

Pb_�_``_]n�i`�nl_[ng_hn�q[m�gimn�_pc^_hn�ch�nb_�mn[a_m�i`�fc]_�qbc]b�gifn,�

?b[fcgom�mn[a_m�q_l_�l_^o]_^�\s�70#*�gi\cf_�mn[a_m�q_l_�l_^o]_^�\s�52#*�[h^�

[ff�mn[a_m�]ig\ch_^�q_l_�l_^o]_^�\s�50#�[n�ih_�q__e�[`n_l�nl_[ng_hn,� Pbioab�

mcgcf[l*� nbcm� cm�mig_qb[n�bcab_l�nb[h�l_^o]ncihm�m__h�ch�nb_�]fchc][f�nlc[f*�qbc]b�

mbiq_^�57#*�47#*�[h^�4.#�l_^o]ncihm� l_mj_]ncp_fs,

?ij_ji^c^m�q_l_�mcahc`c][hnfs�l_^o]_^�[n�_[]b�i`�nb_�jimn+nl_[ng_hn�

m[gjfcha�j_lci^m�&27*�55*�[h^�47#�l_^o]ncihm',� @cl_]n�_``_]nm�ni�nbcm�mn[a_�qiof^�

\_�oh_rj_]n_^�\_][om_�nbcm�mn[a_�b[m�hin�s_n�gifn_^�[`n_l�[nn[]bcha�ni�nb_�`cmb,�

Pb_� l_^o]ncih� ch�]ij_ji^c^m�g[s�\_�\_][om_�i`�[^p_lm_�_``_]nm�ni�nb_�_aam�

[h^-il�h[ojffcom�mn[a_m�jli^o]_^�\s�al[pc^�`_g[f_m�qbc]b�q_l_�ih�nb_�g_^c][n_^�

`cmb*� l_mofncha� ch�`_q_l�ch`_]ncp_�]ij_ji^c^m�[p[cf[\f_�`il�l_]locng_hn,� Eh�]ihnl[mn*�

nb_l_�q[m�hi�_``_]n�i\m_lp_^� ch�nb_�]ij_ji^c^m�^olcha�nb_� l[h^igct_^�]fchc][f�

nlc[f,� En�cm�fce_fs�nb[n�al[pc^�`_g[f_m�ch�nb_�hih+g_^c][n_^�][a_m�ch�nb[n�nlc[f�q_l_�

[\f_�ni�jli^o]_�[�mn_[^s�mojjfs�i`�ch`_]ncp_�]ij_ji^c^m�ni�nb_�l_mn�i`�nb_�mcn_,

Pbcm�mojjilnm�jl_pciom�i\m_lp[ncihm�nb[n�_aa�mnlcham�ih�al[pc^�`_g[f_m�q_l_�

^[g[a_^�[`n_l�n_`fo\_htolih�nl_[ng_hn�&27',

Pbcm�nl_[ng_hn�]igj[l_m�`[piol[\fs�qcnb�inb_l�nl_[ng_hnm�[p[cf[\f_�ch�

Jilnb�=g_lc][,� KäD[ffil[h�[h^�Dia[hm�&10'�l_jiln_^�nb[n�[t[g_nbcjbim�l_^o]_^�

gi\cf_�mn[a_m�\s�76#*�[h^�]b[fcgom�mn[a_m�\s�46#,� Diq_p_l*�Ninb�_n�[f,� &11'�

l_jiln_^�l_^o]ncihm�i`�ip_l�63#�`il�gi\cf_�mn[a_m*�[h^�hi�_``_]n�ih�]b[fcgom*� ch
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fc]_�mom]_jnc\f_�ni�[t[g_nbcjbim,� Ds^lia_h�j_lirc^_�b[m�\__h�l_jiln_^�ni�

l_gip_�22�ni�70#�i`�gi\cf_�fc]_*�^_j_h^cha�ih�mn[a_�[h^�m_r�i`�nb_�fc]_�&60',

Sbcf_�][oncih�gomn�\_�_r_l]cm_^�qb_h�]igj[lcha�nb_�l_mofnm�i`�nbcm�mno^s�

qcnb�nb_� l[h^igct_^�]fchc][f�nlc[f� Eh�?b[jn_l�1�\_][om_�i`�^c``_l_h]_m�Eh�g_nbi^m�

[h^�jimmc\f_�mcn_�_``_]nm*�nb_l_�[l_�mig_�ko_mncihm�nb[n�[lcm_�qb_h� fiiecha�[n�

nb_m_�nqi�mno^c_m,� En�mbiof^�\_�hin_^�nb[n�nb_m_�mno^c_m�g_[mol_^�j_l]_hn�

l_^o]ncihm�Eh�]igjf_n_fs�^c``_l_hn�q[sm,� Pbcm�mno^s�g_[mol_^� l_^o]ncihm�jimn+

nl_[ng_hn�[m�]igj[l_^�ni�jl_+nl_[ng_hn,� Pb_�l[h^igct_^�]fchc][f�nlc[f�&?b[jn_l

1'� g_[mol_^� l_^o]ncihm� ch�nb_�g_^c][n_^�alioj�[m�]igj[l_^�ni�nb_�]ihnlif�alioj,

Sbcf_�hin�][f]of[n_^�`il�nb_�]fchc][f�nlc[f*� cn�cm�jimmc\f_�ni�][f]of[n_�j_l]_hn�

l_^o]ncihm� Eh�g_^c][n_^�][a_m�jimn+nl_[ng_hn�[m�]igj[l_^�ni�jl_+nl_[ng_hn,�

P[\f_� EE� Eh�?b[jn_l�1�mbiqm�nb[n�\_`il_�nl_[ng_hn�nb_�g_^c][n_^�alioj�b[^�/.,1�

fc]_�j_l�`cmb,� =n�ih_�q__e�[`n_l�nl_[ng_hn*�nb_s�b[^�5,4� fc]_�j_l�`cmb,� Pbcm�q[m�

ihfs�[�04#�l_^o]ncih�`lig�jl_+nl_[ng_hn�f_p_fm,� Qmcha�nb_�m[g_�g_nbi^*�

]b[fcgom�q_l_� l_^o]_^�\s�24#*�[h^�gi\cf_m�\s�07#,� Pb_m_�l_^o]ncihm�Eh�nb_�

l[h^igct_^�nlc[f�[jj_[l�ni�\_�p_ls�^c``_l_hn�`lig�nbcm�mno^s,� Pbcm�nlc[f�m__gm�ni�

mbiq�nb[n�l_]locng_hn�`lig�ohnl_[n_^�][a_m�g[s�p_ls�q_ff�b[p_�Eh`fo_h]_^�nb_�

`ch^cham� Eh�nb_�l[h^igct_^�nlc[f,� =fn_lh[ncp_fs*� cn�g[s�b[p_�\__h�nb_�l_mofn�i`�

\_nn_l�]ih^cncihm�`il�nb_� fc]_�ni�l_jli^o]_�[h^�ch`_mn�m[fgih�^olcha�nb_�

l[h^igct_^�nlc[f�qbc]b�q[m�]ih^o]n_^� f[n_l�Eh�nb_�mogg_l,

=m�nb_l_�q_l_�hi�h_a[ncp_�]ihnlif�aliojm�Eh�nb_�bcmnilc][f�]ihnlif�nlc[f,� En�

q[m�hin�jimmc\f_�ni�^_n_lgch_�nb_�jlin_]ncp_�_``_]nm�i`�n_`fo\_htolih�[n�nbcm�mcn_,
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Pb_�i\m_lp_^� ch]l_[m_m�ch� fc]_�\ol^_hm�[n�01�^[sm�jimn+nl_[ng_hn�fce_fs�qiof^�

b[p_�\__h�go]b�al_[n_l�c`�nb_�`cmb�b[^�hin�\__h�nl_[n_^,� =fmi*�nb_�f[]e�i`�

h_a[ncp_�]ihnlifm�^i_m�hin�[ffiq�`il�[�^_n_lgch[ncih�i`�biq�go]b�i`�nb_�l_^o]ncih�

]iof^�b[p_�\__h�^o_�ni�ohehiqh�`[]nilm*�mo]b�[m�i]]oll_^�[n�Ocn_m�0�[h^�1�ch�nb_�

l[h^igct_^�nlc[f,

En�q[m�[jj[l_hn�nb[n�g[hs�jl_+[^ofn�fc]_�mo^^_hfs�[jj_[l_^�\_`il_�nb_�

nbcl^�jimn+nl_[ng_hn�m[gjfcha�j_lci^�&m__�P[\f_�REEE',� Ll_+[^ofnm�ch]l_[m_^�`lig�

.,5�j_l�`cmb�[n�nb_�0ÇY�jimn+nl_[ng_hn�m[gjfcha�ni�2,0�j_l�`cmb�[n�nb_�1 Y�jimn+

nl_[ng_hn�m[gjfcha,� Pb_�miol]_�i`�nb_m_�jl_+[^ofnm� cm�hin�]f_[l,� Pb_l_�q_l_�

chmo``c]c_hn�f[lp[f�mn[a_m�i\m_lp_^�[n�nb_�jl_pciom�m[gjfcha�j_lci^�ni�[]]iohn�`il�

nbcm� ch]l_[m_,� Pb_�jl_pciom�m[gjfcha�j_lci^�q[m�ihfs�hch_�^[sm�jlcil*�[h^� cn�cm�

bcabfs�ohfce_fs�nb[n�nbcm�q[m�_hioab�ncg_�`il�f[lp[f�fc]_�ni�[nn[]b�[m�]ij_ji^c^m�

[h^�aliq�ni�nb_�jl_+[^ofn�mn[a_�^olcha�nb[n�ncg_,� =]]il^cha�ni�Fibhmih�[h^�

=f\lcabn�&01'� cn�qiof^�n[e_�[jjlircg[n_fs�04�^[sm*�ih�[p_l[a_*� `il�]ij_ji^c^m�ni�

g[nol_�ni�nb_�`clmn�jl_+[^ofn�mn[a_�[n�/.�|�?�,� Clcgh_m�[h^�F[ei\m_h�&63'� `ioh^�[�

^_p_fijg_hn�ncg_�i`�/2�^[sm�`il�fc]_�ni�aliq�`lig�nb_�]b[fcgom�/� [h^�]b[fcgom�0�

mn[a_m�ni�nb_�`clmn�jl_+[^ofn�mn[a_�[n�7�+/.�|�?� ,� =fnbioab�n_gj_l[nol_m�q_l_�hin�

l_]il^_^�^olcha�nbcm�mn[a_�i`�nb_�mno^s,� @_j[lng_hn�i`�Bcmb_lc_m�[h^�K]_[hm�

gihcnilcha� ch�h_[l\s�On,�=h^l_qm�mbiq_^�[h�[p_l[a_�n_gj_l[nol_�i`�/0,3�|�?� `il�

nb_�gihnb�i`�Fofs�[h^� /1,/� |�?�`il�=oaomn�&64',� Sbcf_�nb_m_�n_gj_l[nol_m�[l_�

[^gcnn_^fs�bcab_l�nb[h� /.�|�?*� cn�cm�ohfce_fs�nb[n�nb_s�q_l_�mo``c]c_hn�ni�b[mn_h�nb_�

^_p_fijg_hn�i`�nb_�fc]_�_hioab�ni�[]]iohn�`il�nb_�i\m_lp_^�ch]l_[m_,� =n�/.�|�?
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nb_�]b[fcgom�1�[h^�2�mn[a_m�qiof^�b[p_�ncg_�ni�^_p_fij�ni�nb_�jl_+[^ofn�mn[a_m�

&01',� Ap_h� c`�nb_�[mmogjncih� cm�g[^_�nb[n�[n�/1|�?�[ff�i`�nb_�]b[fcgom�mn[a_m�b[^�

mo``c]c_hn�ncg_�ni�^_p_fij*� nb_l_�q[m�ihfs�[�nin[f�i`�f_mm�nb[h�[h�[p_l[a_�i`�/,3�

f[lp[f� fc]_�j_l�`cmb�i\m_lp_^�[n�nb_�jl_pciom�m[gjfcha� ,

En� cm�jimmc\f_�nb[n�nb_�g_nbi^m�om_^�^c^�hin�[ffiq�`il�[�]igjf_n_�]iohn�i`�

[ff� f[lp[f�mn[a_m�jl_m_hn,� En�b[m�\__h�^_gihmnl[n_^�nb[n�mcahc`c][hn�jlijilncihm�i`�

]ij_ji^c^m�][h�\_�`ioh^�ih�nb_�acffm�[h^�ch�nb_�\o]][f�][pcns�&7*�01',� E`�nb_l_�

q_l_�]b[fcgom�ch�nb_�acffm�[h^�\o]][f�][pcns*� nb_m_�fc]_�qiof^�hin�b[p_�\__h�

]iohn_^,� Oo\m_ko_hnfs*�nb_s�qiof^�ihfs�\_�^_n_]n_^�ih]_�nb_s�g[nol_^�ni�nb_�

jl_+[^ofn�mn[a_�[h^�gip_^�ion�i`�nb_�acff�[h^�\o]][f�][pcns,� Pbcm�]iof^�[]]iohn�

`il�mig_�i`�mo^^_h� ch]l_[m_� ch�jl_+[^ofnm,

En� cm�[fmi�jimmc\f_�nb[n�nb_m_�fc]_�][g_�`lig�ionmc^_�i`�nb_�mcn_,� En�b[m�\__h�

^_gihmnl[n_^�nb[n�0?H?GHBKB?CILJ�JH&�][h�nl[hm`_l�\_nq__h�`cmb�ch�nb_�m[g_�

][a_*�[h^�\_nq__h�`cmb� ch�^c``_l_hn�][a_m�&6/',� En�b[m�hin�\__h�^_gihmnl[n_^�biq�

`[l�jl_+[^ofnm�][h�nl[p_f�ni�nl[hm`_l�\_nq__h�bimnm,� Eh�nbcm�mno^s�nb_�h_rn�]fim_mn�

mcn_�q[m�[jjlircg[n_fs�3..�g_nl_m�[q[s,

=n�nb_�nbcl^�jimn+nl_[ng_hn�m[gjfcha�j_lci^�fc]_�hog\_lm�b[^�l_]ip_l_^�ni�

jl_+nl_[ng_hn�f_p_fm,� Pbcm�q[m�1.�^[sm�[`n_l�nb_�nl_[ng_hn�\_a[h,� Pbcm�qiof^�

ch^c][n_�nb[n�nl_[ng_hn�qcnb�n_`fo\_htolih�mbiof^�\_�l_j_[n_^�[n�[\ion�_p_ls�1.�

^[sm*�^olcha�nb_�mogg_l*� ni�g[chn[ch�]ihnlif�ip_l�nb_�fc]_�jijof[ncihm,� Pbcm�cm�nb_�

m[g_�nl_[ng_hn�chn_lp[f�qbc]b� cm� l_]igg_h^_^�qb_h�omcha�nb_�]bcnch�mshnb_mcm�

chbc\cnil�fo`_holih�ni�]ihnlif�`f_[m�ih�^iam�[h^�][nm�&65',

//7



Pbcm�nlc[f�^_gihmnl[n_^�nb[n�n_`fo\_htolih�cm�_``_]ncp_�`il�nl_[ncha�m_[�fc]_�

ih�m[fgih,� En�mojjiln_^�jl_pciom�i\m_lp[ncihm�&/2*�66'�nb[n�nl_[ncha�[h�_hncl_�mcn_�

[n�ih]_�qcff�jli\[\fs�b[p_�[�al_[n_l�cgj[]n�ih�[�mcn_%m�ip_l[ff�fc]_�fi[^�nb[h�

nl_[ncha�][a_m�ch^cpc^o[ffs,� En�[fmi�mojjilnm�nb_�jimmc\cfcns�nb[n�fc]_�]ihnlif�

mnl[n_ac_m�qbc]b�[l_�\[m_^�ih�]iil^ch[n_^�fc]_�]ihnlif�_``ilnm�qcnbch�[�a_ial[jbc]�

[l_[�g[s�[fmi�b[p_�[�al_[n_l�\_h_`cn�nb[h� ch^cpc^o[f�`[lg�mnl[n_ac_m,

/0.



3,.� =J�=OOAOOIAJP�KB�KQP?KIA�IA=OQNAIAJPO�=J@�O=ILHEJC�

IAPDK@O�EJ�=MQ=?QHPQNA

3,/� Eiomj_p^odji

Pb_�p[fc^cns�i`�^[n[�]iff_]ncih�g_nbi^m�om_^� ch�jijof[ncih� \[m_^�l_m_[l]b�

gomn�\_�_mn[\fcmb_^�ni�_hmol_�]ih`c^_h]_� ch�nb_�l_mofncha�ch`ilg[ncih,� Eh�[h�

[ko[]ofnol_�m_nncha*�nbcm�cm�nlo_�qb_nb_l�nb_�^[n[�[l_�\_cha�a[nb_l_^�`il�l_m_[l]b*�

il�`il�jli^o]ncih�[h^-il�b_[fnb�gihcnilcha,� Qh`ilnoh[n_fs*�mn[ncmnc][f�_p[fo[ncihm�

i`�m[gjfcha�g_nbi^m�lionch_fs�om_^�ih�`cmb�`[lgm�b[p_�\__h� l[l_fs�j_l`ilg_^�

&67',

Eh�nb_�>[s�i`�Boh^s�m[fgih�`[lgcha�ch^omnls*�b_[fnb�g[h[a_g_hn�

^_]cmcihm�[h^�jifc]c_m�[n�nb_�`[lg+f_p_f�[l_�i`n_h�\[m_^�ojih� ch[^_ko[n_�il�

chp[fc^� ch`ilg[ncih*�i`n_h�^_j_h^cha�ih�l_`_l_h]_�ni�[h_]^in[f�[]]iohnm�i`�

a_h_l[f� nl_h^m,� I[hs�g[h[a_g_hn�^_]cmcihm�][h�b[p_�mcahc`c][hn�_]ihigc]�

cgj[]nm�ih�nb_�`[lg*�mo]b�[m�^cm_[m_�nl_[ng_hn�^_]cmcihm�il�b[lp_mn�jlid_]ncihm,

Pb_�ai[f�i`�nbcm�mno^s�q[m�ni�_r[gch_�mig_�[mj_]nm�i`�^[n[�]iff_]ncih�[m� cn�

l_f[n_m�ni�q_cabn�m[gjf_m�[h^�m_[�fc]_�]iohnm� ch�m_[�][a_�m[fgih,

Bcmb�q_cabnm�[l_�ih_�i`�nb_�gimn�]iggihfs�g_[mol_^�jli^o]ncih�

j[l[g_n_lm�ih�`cmb�`[lgm,� L_lci^c]�q_cabn�m[gjf_m�][h�b_fj�jli^o]_lm�nl[]e�

aliqnb� l[n_m�[h^�`__^cha�l[n_m*�[h^�g_[mol_m�i`�jli^o]ncpcns�qbc]b�[l_�[fmi�

ch^cl_]n�g_[mol_m�i`�`cmb�b_[fnb,� Pb_m_�m[gjf_m�[l_�[fmi�h__^_^�ni�][f]of[n_�

`__^�]ihp_lmcihm�[h^�ni�jf[h�b[lp_mnm,� Scnb�mi�go]b�om_`of� ch`ilg[ncih�nb[n�][h

/0/



\_�a[ch_^�`lig�q_cabn�m[gjf_m*� cn�cm�cgjiln[hn�nb[n�nb_s�[l_�^ih_�ch�[�g[hh_l�nb[n�

jli^o]_m�g_[hcha`of�^[n[�[h^� ch�mo]b�[�q[s�nb[n�]igj[lcmihm�\_nq__h�][a_m�

[h^�mcn_m�[m�q_ff�[m�n_gjil[f�nl_h^m�][h�\_�_r[gch_^,

Hc]_�]iohnm�[l_�a_h_l[ffs�j_l`ilg_^�ni�b_fj�nb_�`[lg_lm�gihcnil�[h^�

jl_^c]n�nl_h^m�ch�fc]_�f_p_fm�[h^�ni�g[e_�nl_[ng_hn�^_]cmcihm,� Ll_]cm_�_mncg[n_m�

i`�fc]_�\ol^_hm�[l_�[fmi�h_]_mm[ls�ch�mno^c_m�i`�nl_[ng_hn�_``_]ncp_h_mm,� Pb_�

p[fc^cns�i`�p[lciom�]iohncha�g_nbi^m�il�biq�^c``_l_hn�g_nbi^m�gcabn�cgj[]n�fc]_�

g[h[a_g_hn�ih�nb_�`[lg�cm�l_f[ncp_fs�ohehiqh,

Kh�g[hs�`[lgm*�[�]iggihfs�jl[]ncm_^�g_nbi^�ni�]iff_]n�`cmb�`il�m[gjfcha�

cm�ni�i``_l�`cmb�[�mg[ff�[giohn�i`�`ii^�[h^�omcha�[�^cj�h_n*�][jnol_�mig_�i`�nb_�

`cmb�nb[n�]ig_�oj�ni�_[n,� Pbcm� cm�l_`_ll_^�ni�[m�á`__^�[h^�^cjà�m[gjfcha,� Sbcf_�

nbcm� cm�jli\[\fs�nb_�gimn�]ihp_hc_hn�g_nbi^�ni�]iff_]n�mig_�`cmb*� cn�cm�hin�l[h^ig�

ch�[�`ilg[f�m_hm_,� Pb_�`__^�[h^�^cj�g_nbi^�g[s�\c[m�niq[l^�`cmb�nb[n�[l_�

bohals*�qcffcha�ni�]ig_�ni�nb_�mol`[]_*� nb_�`clmn�ih_m�ni�[llcp_*�il�nb_�f_[mn�[\f_�ni�

_m][j_�nb_�h_n�ih]_�][oabn,� =fnbioab�nbcm�g_nbi^�i`�m[gjfcha� cm�hin�^ih_�\s�[�

`ilg[f� l[h^ig�jli]_mm*� cn�cm�bij_^�nb[n�nb_�`cmb�m_f_]n_^�[l_�l_jl_m_hn[ncp_�i`�nb_�

jijof[ncih�i`�`cmb� ch�nb_�][a_,� On[``�i`n_h�nls�ni�_hb[h]_�nb_� l_jl_m_hn[ncp_�

ko[fcnc_m�\s�joljim_`offs�l_d_]ncha�_rnl_g_m�i`�mct_,

Kh_�jimmc\f_�q[s�ni�[pic^�nbcm�jin_hnc[ffs�\c[m_^�m[gjfcha�g_nbi^� cm�ni�

m_ch_� nb_�][a_*�il�joff� oj�nb_�][a_�h_n*�[h^�^cj�`cmb�`lig�qcnbch�nb_�]liq^_^�[l_[,�

Pbcm�g_nbi^� cm�l_`_ll_^�ni�[m�á]liq^�[h^�^cjà�m[gjfcha,� Sbcf_�nbcm�g_nbi^� cm�hin�

]igjf_n_fs�l[h^ig�_cnb_l*� cn�^i_m�hin�b[p_�nb_�m[g_�i\pciom�jin_hnc[f�`il�\c[m�i`�

nb_�`__^�[h^�^cj�g_nbi^,� Pb_m_�nqi�g_nbi^m�q_l_�]igj[l_^�ni�m__�c`�[�l_f[ncp_
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msmn_g[nc]�\c[m�]iof^�\_�^_n_]n_^�`il�q_cabnm�il�`il�fc]_�]iohnm,

Eh�[^^cncih�ni�nb_�m[gjfcha�g_nbi^�om_^*� fc]_�]iohnm�g[s�\_�[``_]n_^�\s�[�

hog\_l�i`�`[]nilm�ch]fo^cha8�[h_mnb_nc]�jlini]if*�p[lc[\cfcns�\_nq__h�]iohn_lm*�nb_�

om_�i`�fcp_�p_lmom�_onb[hct_^�`cmb*�[h^�nb_�m[gjf_�mct_�_gjfis_^,� Pb_�i\d_]ncp_m�

i`�nbcm�[mj_]n�i`�nb_�mno^s�q_l_�ni8� /�'�]igj[l_�^c``_l_h]_m�ch�q_cabnm�[h^� fc]_�

]iohnm�\_nq__h�`__^+[h^+^cj�m[gjfcha�[h^�]liq^+[h^+^cj�m[gjfcha*�0'�g_[mol_�

nb_�_``_]n�i`�[h�[h_mnb_nc]�\[nb�ih�fc]_�]iohnm*�1'�]igj[l_�^c``_l_hn�fc]_�]iohn_lm*�

2'�]igj[l_�[h_mnb_nct_^�fcp_�`cmb�ni�_onb[hct_^�`cmb�`il�fc]_�]iohnm*�3'�][f]of[n_�

m[gjf_�mct_m�`il�q_cabn�[h^�fc]_�m[gjfcha�omcha�iol�^[n[�m_n�[m�[�miol]_�i`�

p[lc[\cfcns�_mncg[n_m,

3,0� I\o`md\gn�\i_�I`ocj_n

Pb_�ip_l[ff�_p[fo[ncihm�i`�nb_�_``_]nm�i`�m[gjfcha�[h^�^[n[�]iff_]ncih�

jli]_^ol_m�ih�`cmb�q_cabnm�[h^� fc]_�]iohnm�q_l_�j_l`ilg_^�\s�][llscha�ion�[�

m_lc_m�i`�m_j[l[n_�\on�l_f[n_^�mg[ff_l�mno^c_m,� A[]b�i`�nb_m_� cm�^_m]lc\_^� ch�gil_�

^_n[cf�\_fiq,

=ff�mn[ncmnc][f�[h[fsm_m�q_l_�j_l`ilg_^�omcha�On[n[Y%(�mn[ncmnc][f�mi`nq[l_�

j[]e[a_,� @_n[cfm�i`�mn[ncmnc][f�jli]_^ol_m�om_^�[l_�ch]fo^_^� ch�nb_�^_m]lcjncih�i`�

_[]b�mj_]c`c]�mno^s,� ?il_fäÄ�Mo[nnli�Lli*�?il_f�Ll_m_hn[ncihm*�il�Ocag[�LfinäÄ

%On[n[�?iljil[ncih*�?iff_a_�On[ncih*�P_r[m�

 ?il_f�?iljil[ncih�Hcgcn_^*�Knn[q[*�Khn[lci

+ÄF[h^_f�?iljil[ncih*�O[h�N[`[_f*�?[fc`ilhc[�&hiq�iqh_^�\s�OLOO*�?bc][ai*�fffchcim'
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q_l_�om_^�ni�a_h_l[n_�al[jbm�[h^�]b[lnm,

3,0,/� B``_+\i_+_dk�q`mnpn�^mjr_+\i_+_dk�n\hkgdib

=�`__^+[h^+^cj�q_cabn�m[gjf_�q[m�j_l`ilg_^�ih�3�ni�/.�`cmb� ch�_[]b�i`�/4�

][a_m�i`�jl_+g[le_n�mct_�`cmb�`iffiq_^�\s�[�]liq^+[h^+^cj�m[gjf_�ih�_[]b�][a_,�

Och]_�nb_l_�q_l_�omo[ffs�gil_�`cmb�m[gjf_^�\s�nb_�]liq^+[h^+^cj�g_nbi^*�nb_�

`clmn�3�ni�/.�`cmb�&biq_p_l�g[hs�b[^�\__h�m[gjf_^�\s�nb_�`__^�[h^�^cj�g_nbi^� ch�

nb[n�][a_'�q_l_�om_^�`il�nb_�]igj[lcmih,� Eh�inb_l�qil^m*� c`�n_h�`cmb�q_l_�m[gjf_^�

\s�`__^+[h^+^cj*� nb_h�nb_�`clmn�n_h�m[gjf_^�\s�]liq^+[h^+^cj�q_l_�om_^� ch�nb_�

]igj[lcmih,� =ff�`cmb�q_l_�[h_mnb_nct_^�qcnb�PIO�jlcil�ni�_r[gch[ncih*�[h^�nb_s�

q_l_�l_nolh_^�ni�nb_�][a_� cgg_^c[n_fs�[`n_l�nb_�^[n[�q[m�l_]il^_^,� Pb_�][a_�

[p_l[a_�q_cabnm�[h^� fc]_�]iohnm�`il�_[]b�g_nbi^�q_l_�]igj[l_^�\s�[�j[cl_^�n+�

n_mn,� =�]ill_f[ncih�]i_``c]c_hn�q[m�][f]of[n_^*� [h^�nb_�][a_�g_[hm�i\n[ch_^�`il�

_[]b�m[gjfcha�g_nbi^�q_l_�jfinn_^�[a[chmn�_[]b�inb_l,

3,0,0� Aaa`^o�ja�\i`noc`od^�ji�gd^`�^jpion

=�]igj[lcmih�q[m�g[^_�\_nq__h�[h_mnb_mc[�\[nb_^�`cmb�[h^�q[n_l�

\[nb_^�`cmb�ni�m__�c`�nb_�[h_mnb_nc]�mcahc`c][hnfs�l_^o]_^�nb_�hog\_l�i`�fc]_�ih�nb_�

`cmb�`il�]iohncha,� Pbclns+_cabn�`cmb�q_l_�om_^�`il�nbcm�mno^s*� /7� ch�_[]b�alioj,� Pb_�

`cmb�q_l_�jl_+g[le_n�mct_�`cmb�&0�ni�1�ea',� Pb_�`cmb�q_l_�_onb[hct_^�\s�[�\fiq�ni�

nb_�b_[^*� nb_h�n[aa_^�mi�nb[n�nb_s�]iof^�\_�c^_hnc`c_^,� Hc]_�]iohnm�q_l_�

j_l`ilg_^�ih�_[]b�`cmb*�nb_h�nb_�`cmb�q_l_�jf[]_^�ch�_cnb_l�[h�[h_mnb_nc]�\[nb�

&3.+/..�ga-f�PIO'�il�[�q[n_l�\[nb,� Pb_�`cmb�q_l_�f_`n�ch�nb_�\[nb�`il�0+1�gchon_m
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&hilg[f�ncg_�ni�[h_mnb_mc['�nb_h�fc]_�]iohnm�q_l_�j_l`ilg_^�[a[ch,� ?iohn_^�fc]_�

q_l_�]f[mmc`c_^� chni�f[lp[f�[h^�gi\cf_�mn[a_m�&gi\cf_m�ch]fo^_^�jl_+[^ofnm*�[^ofnm*�

al[pc^�`_g[f_m',� Pb_�g_[h�hog\_l�i`�fc]_�j_l�`cmb�q[m�]igj[l_^�\_`il_�[h^�

[`n_l�nb_�\[nbm�omcha�[�j[cl_^�n+n_mn,� @o_�ni�fcgcn[ncihm� ch�nb_�hog\_l�i`�j_ijf_�

[p[cf[\f_*� \fch^cha�q[m�hin�jimmc\f_,

3,0,1� @daa`m`i^`n�]`or``i�^jpio`mn

=�]igj[lcmih�q[m�g[^_�\_nq__h�nqi�j_ijf_�]iohncha�fc]_�ih�nb_�m[g_�

`cmb�ni�m__�c`�nb_cl�fc]_�]iohnm�^c``_l_^�mcahc`c][hnfs,� ?iohnm�q_l_�]igj[l_^�ih�//.�

`cmb,� Pqi�`cmb�q_l_�[h_mnb_nct_^�[n�[�ncg_�ch�[�3.+/..�ga-f�PIO�[h_mnb_nc]�\[nb,�

>inb�]iohn_lm�nb_h�]iohn_^� fc]_�ih�[�`cmb*�_[]b�qcnb�nb_cl�iqh�[mmcmn[hn�l_]il^cha�

nb_�]iohnm,� Pb_�]iohn_lm�nb_h�nl[^_^�`cmb�[h^�]iohn_^�nb_�fc]_�ih�nb_�inb_l�`cmb,�

Pb_�]iohnm�q_l_�^ih_�nbcm�q[s�mi�nb[n�ih_�b[f`�i`�nb_�`cmb�q_l_�_r[gch_^�\s�

_[]b�]iohn_l�`clmn*� nbom�]ihnliffcha�`il�_``_]nm�^o_�ni�fimm�i`�fc]_�\_nq__h�nb_�nqi�

]iohnm,� Pb_�]iohn_lm�^c^�hin�ehiq�nb_�inb_l�]iohn_läm�l_mofnm,� Bl_ko_h]s�

^cmnlc\oncihm�i`�^c``_l_h]_m�\_nq__h�]iohn_lm�q_l_�a_h_l[n_^�[h^�al[jb_^,�

?iohn_l�/� p_lmom�?iohn_l�0�jfinm�q_l_�a_h_l[n_^*�[h^�]ill_f[ncih�]i_``c]c_hnm�

q_l_�][f]of[n_^,� L[cl_^�n+n_mnm�q_l_�om_^�ni�[mm_mm�^c``_l_h]_m�\_nq__h�

]iohn_lm,

3,0,2� Hd^`�^jpion�ji�gdq`�q`mnpn�d`oc\ggt�n\hkg`_�adnc

P_h�`cmb�q_l_�m[gjf_^�`lig�_[]b�i`�/4�][a_m�i`�jl_+g[le_n�mct_�`cmb,� Pb_�

`cmb�q_l_�`clmn�[h_mnb_nct_^� ch�[�PIO�&3.+/..�ga-f'�[h_mnb_nc]�\[nb�[h^�fc]_
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]iohnm�q_l_�j_l`ilg_^,� Pb_h�nb_�`cmb�q_l_�_onb[hct_^�\s�ip_l^im_�ch�[�PIO�

&+0..�ga-f'�\[nb,� Pb_�`cmb�q_l_�nb_h�jf[]_^�chni�[�jf[mnc]�\[a�&/.�`cmb�j_l�\[a'*�

[h^�mnil_^�ih�c]_�ohncf� chp_mnca[nilm�l_nolh_^�ni�mbil_�nb[n�^[s,� Pb_�ncg_�\_nq__h�

_onb[h[mc[�[h^�j_l`ilg[h]_�i`�jimn�giln_g�]iohnm�q[m�l_]il^_^,

?igj[lcmihm�q_l_�g[^_�\_nq__h�][a_�[p_l[a_�]iohnm�jl_+�[h^�jimn+

_onb[h[mc[,� ?[a_�[p_l[a_m�q_l_�]igj[l_^�`il�_[]b�mn[a_�&]ij_ji^c^*�]b[fcgom�

/� $�0*�]b[fcgom�1�$�2*�jl_+[^ofn*�[^ofn*�al[pc^'�[m�q_ff�[m�nin[f� fc]_,� On[ncmnc][f�

mcahc`c][h]_�q[m�[mm_mm_^�omcha�j[cl_^�n+n_mnm�&][a_�g_[h�`lig�nb_�n_h�`cmb�[hn_+�

giln_g�p_lmom�][a_�g_[h�`lig�nb_�n_h�`cmb�jimn+giln_g',

Hch_[l�l_al_mmcih�q[m�om_^�ni�n_mn�c`�nb_�ncg_�_f[jm_^�\_nq__h�_onb[h[mc[�

[h^�jimn+giln_g�]iohnm�q[m�l_f[n_^�ni�nb_�j_l]_hn[a_�i`�fc]_�fimn,� L_l]_hn[a_�i`�

fc]_� fimn�ch�_[]b�][a_�q[m�nb_�^_j_h^_hn�p[lc[\f_�[h^�ncg_�q[m�nb_�ch^_j_h^_hn�

p[lc[\f_,

3,0,3� O\hkg`�ndu`�^\g^pg\odjin

Sb_h�^_]c^cha�biq�g[hs�`cmb�ni�m[gjf_�`lig�[�][a_*�[�\[f[h]_�gomn�\_�

l_[]b_^�\_nq__h�biq�g[hs�`cmb�[l_�h__^_^�ni�a_n�[�aii^�_mncg[n_�i`�[p_l[a_�

q_cabn�il�fc]_�hog\_l*�[h^�biq�g[hs�`cmb�nb_l_� cm�ncg_�[h^�l_miol]_m�ni�_r[gch_,�

Pb_�hog\_l�i`�`cmb�h__^_^�ni�a_n�[h�_mncg[n_�i`�nb_�][a_�[p_l[a_�][h�\_�

][f]of[n_^� c`�nbl__�nbcham�[l_�ehiqh8�/�'�_mncg[n_^�p[lc[\cfcns�qcnbch�[�][a_�

&mn[h^[l^�^_pc[ncih'*�0'� l_kocl_^�jl_]cmcih�i`�nb_�_mncg[n_*�1'� l_kocl_^�]ih`c^_h]_�

f_p_f�i`�nb_�_mncg[n_,� Pb_�][f]of[ncih�cm�\[m_^�ih�nb_�_ko[ncih�&43'8�

h;2mRHY
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Sc`m`�i� dn�oc`�iph]`m�ja�adnc�oj�] �̀n\hkg`_*�2�dn�oc`�\kkmjsdh\o`�nlp\m`�ja�V�;

/,74�qbc]b� ch^c][n_m�73#�]ih`c^_h]_�ch�nb_�_mncg[n_*� âmä� cm�nb_�_rj_]n_^�mn[h^[l^�

^_pc[ncih� ch�iol�m[gjf_�&[�g_[mol_�i`�p[lc[\cfcns'*�[h^�H�cm�nb_�l_kocl_^�jl_]cmcih�

i`�nb_�_mncg[n_,

Pi�_mncg[n_�nb_�mn[h^[l^�^_pc[ncih�`il�nb_�q_cabn�m[gjf_�][f]of[ncih*�nb_�

q_cabn�^[n[�`lig�/63�m[gjf_m�`lig�2.�][a_m�i`�jl_+g[le_n�mct_�m[fgih�q_l_�

_r[gch_^,� Pb_m_�][a_m�q_l_�fi][n_^�ih�`iol�̀ [lgm�ch�nb_�>[s�i`�Boh^s,� S_cabn�

m[gjf_�^[n[�b[^�\__h�]iff_]n_^�nblioabion�nb_�mogg_l�[m�j[ln�i`�[�]fchc][f�nlc[f�

n_mncha�[h� ch+`__^� fc]_�]ihnlif�jli^o]n,� =m�g[hs�][a_m�[m�jimmc\f_�q_l_� ch]fo^_^�

ni�_r[gch_�p[lc[\cfcns�`lig�[m�qc^_�[h�[p_l[a_�q_cabn�l[ha_�[m�jimmc\f_,�

On[h^[l^�^_pc[ncih�_mncg[n_m�q_l_�[fmi�a[nb_l_^�`lig�nb_�q_cabn�^[n[�`lig�/0�

m[gjf_m�`lig�1�][a_m�i`�mgifnm�[n�ih_�mcn_�qbc]b�b[^�[fmi�\__h�j[ln�i`�nb_�fc]_�

]ihnlif�mno^s,

Eh�il^_l�ni�i\n[ch�_mncg[n_m�i`�mn[h^[l^�^_pc[ncih�`il�fc]_�]iohnm*� fc]_�]iohn�

^[n[�`lig�35�][a_m�q_l_�_r[gch_^,� Pb_m_�^[n[�q_l_�`lig�[ff�]ihnlif�][a_m�ch�

nb_�m_[�fc]_�nlc[f,

>inb� fc]_�]iohnm�[h^�q_cabn�m[gjf_m�q_l_�j_l`ilg_^�ih�03�ni�3.�`cmb�j_l�

][a_,� Bcmb�q_l_�m[gjf_^�\s�]liq^cha�`cmb�qcnbch�nb_�][a_�qcnb�[�m_ch_�[h^�

^cjjcha�ion�`cmb�`il�_r[gch[ncih,

Pb_�m[gjf_�mct_�_mncg[ncihm�q_l_�j_l`ilg_^�\s�nbl__�^c``_l_hn�

[jjli[]b_m,� Pb_�`clmn�m_n�i`�_mncg[n_m�q_l_�\[m_^�ih�nb_�[mmogjncih�nb[n�

p[lc[\cfcns�l_g[ch_^�]ihmn[hn,� Bil�nbcm�g_nbi^�[�l_[mih[\f_�_mncg[n_�i`�p[lc[\cfcns�

q[m�]bim_h�\[m_^�ih�nb_�g_[h�[h^�g_^c[h�mn[h^[l^�^_pc[ncihm�`lig�[ff�i`�nb_
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][a_m,� Pbcm�_mncg[n_�i`�mn[h^[l^�^_pc[ncih�q[m�nb_h�om_^�ch�nb_�m[gjf_�mct_�

][f]of[ncih,

Pb_�m_]ih^�m_n�i`�_mncg[n_m�q_l_�\[m_^�ih�nb_�`[]n�nb[n�[m�fc]_�]iohnm�il�

q_cabnm�ch]l_[m_^*�p[lc[\cfcns�ch]l_[m_^,� Pb_�l_f[ncihmbcj�\_nq__h�mn[h^[l^�

^_pc[ncih�[h^�nb_�hog\_l�i`�fc]_�il�q_cabn�i`�nb_�`cmb�q[m�^_`ch_^�\s�l_al_mmcih�

[h[fsmcm,� Pb_�mn[h^[l^�^_pc[ncih*�[m�[�`oh]ncih�i`�nb_�g_[h*�q[m�nb_h�om_^� ch�nb_�

m[gjf_�mct_�`ilgof[,� Bil�_r[gjf_*� c`�cn�q[m�`ioh^�nb[n�m�&mn[h^[l^�^_pc[ncih'�;�

.,3j� &jijof[ncih�g_[h'*� nb_h8�

h�;�2mY�-

;�2&.,3k'0�- �H 

O[gjf_�mct_�_mncg[n_m�q_l_�nb_h�a_h_l[n_^�[]limm�[�l[ha_�i`�l_kocl_^�jl_]cmcih�

f_p_fm�[h^�jijof[ncih�g_[hm,

Pb_�nbcl^�m_n�i`�_mncg[n_m�^_`ch_^�nb_�l_kocl_^�jl_]cmcih�[m�[�`oh]ncih�i`�

nb_�g_[h*� c,_,� l_kocl_^�jl_]cmcih�q[m�^_`ch_^�[m�[�j_l]_hn[a_�i`�nb_�g_[h�l[nb_l�

nb[h�[h�[\mifon_�hog\_l,� Bil�_r[gjf_*� c`�ih_�q[hnm�nb_�_mncg[n_�ni�\_�qcnbch�

/.#�i`�nb_�g_[h�&H�;�.,/�j'*� nb_h8�

h�;�2&.,3j'0�-�H 

;�2&.,3j'Y-&.,/j'Y

Pb_�l_mofncha�m[gjf_�mct_�qiof^�[fq[sm�sc_f^�[�g_[h�qcnbch� /.#�i`�nb_�

jijof[ncih�g_[h,� O[gjf_�mct_�_mncg[n_m�q_l_�a_h_l[n_^�[]limm�[�l[ha_�i`�

jl_]cmcih� f_p_fm,
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3,1� N`npgon

3,1,/� B``_+\i_+_dk�q`mnpn�^mjr_+\i_+_dk�n\hkgdib

I_[h�][a_�q_cabnm*�\[m_^�ih�m[gjf_m�i`�`cp_�ni�n_h�`cmb*� `il�_[]b�][a_�\s�

_[]b�m[gjfcha�g_nbi^�[l_�fcmn_^�ch�P[\f_�T,� Pb_�[p_l[a_�q_cabn�g_[mol_^�\s�

nb_�]liq^+[h^+^cj�g_nbi^�q[m�f[la_l�ch� //� i`�nb_�/4�][a_m,� Pbcm�qiof^�m__g�ni�

ch^c][n_�nb[n�nb_�]liq^+[h^+^cj�g_nbi^�`[piol_^�m_f_]ncih�i`�f[la_l�`cmb�nb[h�nb_�

`__^+[h^+^cj�g_nbi^,� Eh�nbl__�i`�nb_m_�][a_m�nb_�^c``_l_h]_�ch�_mncg[n_^�][a_�

g_[h�q_cabn�q[m�ip_l�3..�a�j_l�`cmb,� Diq_p_l*�[�j[cl_^� n+n_mn�ih�nb_�][a_�

[p_l[a_m�mbiq_^�nb[n�nb_�g_[h�^c``_l_h]_�q[m�hin�mn[ncmnc][ffs�mcahc`c][hn�&j+�

p[fo_;�.,/5',� Pb_�[p_l[a_�q_cabnm�`lig�_[]b�i`�nb_�nqi�g_nbi^m�jfinn_^�[a[chmn�

_[]b�inb_l�`il�_[]b�i`�nb_�/4�][a_m� ch�Bcaol_�4,� Pb_�]ill_f[ncih�]i_``c]c_hn�q[m�

gi^_l[n_�&l;.,5/'�\_nq__h�nb_�nqi�m[gjfcha�g_nbi^m,

Eh� /.�i`�nb_�/4�][a_m*�nb_�`cmb�]iff_]n_^�\s�nb_�`__^+[h^+^cj�g_nbi^�b[^�

`_q_l�fc]_�nb[h�nb_�`cmb�]iff_]n_^�\s�nb_�]liq^+[h^+^cj�g_nbi^� &P[\f_�TE',�

Diq_p_l*� nb_�`cmb�m[gjf_^�\s�`__^+[h^+^cj�[p_l[a_^�ihfs�[\ion�.,5�fc]_� f_mm�nb[h�

nb_�]liq^+[h^+^cj�`cmb,� =�j[cl_^�n+n_mn�ih�nb_�][a_�[p_l[a_m�i`�f[lp[f�mn[a_m*�

gi\cf_�mn[a_m*�[h^�nin[f� fc]_�&[ff�mn[a_m'�mbiq_^�nb[n�nb_�^c``_l_h]_�\_nq__h�nb_�

nqi�g_nbi^m�q[m�hin�mn[ncmnc][ffs�mcahc`c][hn� &j+p[fo_�<.,.3',� Pb_l_�q[m�[fmi�hi�

mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�qb_h�_[]b�mn[a_�i`�fc]_�q[m�]igj[l_^�

ch^cpc^o[ffs,� I_[h�nin[fm�`lig�_[]b�g_nbi^�jfinn_^�[a[chmn�_[]b�inb_l�`il�_[]b�

][a_�[l_�mbiqh� ch�Bcaol_�5,� Pb_�]ill_f[ncih�]i_``c]c_hn�`il�nb_�nqi�g_nbi^m�q[m�

.,72,
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P[\f_�T,� I_[h�][a_�q_cabnm�&ea'�[h^�
`cmb�m[gjf_m�[m�g_[mol_^�\s�nb_�`__^+

mn[h^[l^�^_pc[ncihm�\[m_^�ih�`cp_�ni�n_h�
[h^+^cj�[h^�]liq^+[h^+^cj�g_nbi^m�ch
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P[\f_�TE,� I_[h�hog\_l�i`�f[lp[f*�gi\cf_*�al[pc^�[h^�nin[f�fc]_�j_l�`cmb�&mn[h^[l^�
^_pc[ncih'�[m�g_[mol_^�\s�nb_�`__^+[h^+^cj�[h^�]liq^+[h^+^cj�g_nbi^m� ch�_[]b�
i`�nb_�/4�][a_m�m[gjf_^,� áH[lp[fà� ch]fo^_m�]ij_ji^c^m*�[h^�[ff�]b[fcgom�mn[a_m,�
áIi\cf_à�ch]fo^_m�jl_+[^ofn�[h^�[^ofn�mn[a_m,� áPin[fà�ch]fo^_m�[ff�mn[a_m�`ioh^�ih
nb_�`cmb,

?\n`
B``_+\i_+_dk�

\q`m\b`�!�ja�gd^`�k`m�adnc�&n_'
?mjr_+\i_+_dk�

\q`m\b`�!�ja�gd^`�k`m�adnc�&n_'
OEUYEO PRFMOI IUEYMHV ORWEM OEUYEO PRFMOI KUEYMHV WRWEO

/ &%*� !&%/" '%,� !'%'" (%(!&%@" * %( �!&%." ,%&� !.%&" '%.�!'%'" )%*!&%/" ''%(� !-%&"
0 ',%&� !+%)" /%( � !)%-" '%.!&%." (-%&� !-%/" '.%*�!-%)" ,%&�!)%+" (%,!'%+" ( -%&� !+%("
) .%.� !)%." )%* � !'%)" '%.!'%)" '*%&� !*%." -%,� !*%." *%,� !(%'" (%&!&%-" '*%(� !+%&"
* )%,� !*%/" '%(� !'%)" &%*!&%+" +%(�!,%&" -%&� !,%+" '%,�!(%+" &%.!&%." / %* �!/%+"
+ &%(�!&%*" &%.� !&%." '%.!'%)" (%.�!'%'" &%.� !&%." &%(�!&%*" (%&!'%(" )%&� !'%/"
, )%&� !'%/" )%,� !'%-" &%*!&%@" -%&�!'%," '%.� !(%+" *%&� !&%+" '%&!&%-" ) %( �!(%."
- *%.�!+%*" & %, � !&%+" & * !& %+ " +%.�!+%." )%.� !)%&" '%&�!'%(" &%,!&%+" +%*� !*%*"
. +%.� !'%/" '%,� !&%+" '%&!'%&" .%*�!'%'" .%&� !*%&" &%.� !&%." &%,!&%+" / %* � !*%."
/ '%*!(%(" & %( � !&%*" &%.!'%'" (%*�!(%(" (%.� !)%," &%(� !&%*" &%.!&%." ) %. � !)%."

'& &%.� !'%)" & %( � !&%*" & %. !& . " '%.�!&%." '%,� !&%/" &%(�!&%*" &%.!&%." ( %, � !'%."
'' ,%*� !'%-" &� !&%&" & ( !& %* " ,%,�!'%+" /%.� !&%." &%*�!&%/" '%(!'%)" ' ' %* !' %) "
/0 +%(� !+%'" & %( � !&%*" &%*!&%+" +%.� !*%." )%*� !'%)" &%(� !&%*" &%*!&%+" * %& � !'%,"
') '%(� !&%*" &� !&%&" &!&" '%(�!&%*" &%,�!&%/" &� !&%&" &%.!'%)" '%*� !'%+"
'* )%,�!'%." '&%-�!*%/" *%'!'%)" '.%*�!+%)" (%.� !'%(" .%*� !)%." (%*!'%," ')%,� !)%*"
'+ /%(�!)%*" '-%*�!+%." )%'!'%/" ( /%-�!-%." -%.�!*%." ('%+� !''%/" +%'!)%(" ) * %* � !')%-"
', ( . ! ( %' " '%.� !'%+" & %) !& + " + %. �!)%(" '%+� !'%)" &%.� !'%&" & %) !& + " (%+� !'%&"

2YT% *%,�!*%'" )%) � !*%/" '%'�!'%(" /%'� !.%-" +%(� !*%," )%&�!+%+" '%+!'%)" / %. � !/%)"

Bcaol_�5,� =p_l[a_�nin[f� fc]_�]iohnm�i\n[ch_^�\s�_[]b�g_nbi^�jfinn_^�[a[chmn�
_[]b�inb_l�`il�_[]b�][a_,� @c[aih[f�fch_�mbiqm�qb_l_�jichnm�qiof^�\_�c`�nb_l_�
q[m�j_l`_]n�[al__g_hn�\_nq__h�g_nbi^m,

=q`m\b`�!�ja�gd^ �̀k`m�adnc�&ojo\g'

)+

(+
[ ,

E � 0.

Fl;.,72

. /. '+ (+ )++ 0. )&
?mjr_+\i_�+_dk

/1/



3,1,0� Aaa`^o�ja�\i`noc`od^�ji� dd^`�^jpion

Pb_�/7�]ihnlif�`cmb�b[^�[h�[p_l[a_�i`�//6�fc]_�j_l�`cmb� &[ff�fc]_�mn[a_m'�

\_`il_�[h^�[`n_l�nb_�q[n_l�\[nb,� Pb_�/7�`cmb�_rjim_^�ni�nb_�[h_mnb_nc]�b[^�[h�

[p_l[a_�i`�/0.�fc]_�\_`il_�[h^�//4�[`n_l�nb_�[h_mnb_nc]�\[nb,� Pb_l_�q[m�hi�

mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_�&j[cl_^�n+n_mn*� j+p[fo_�<�.,.3'�\_nq__h�nb_�\_`il_�

[h^�[`n_l�]iohnm� ch�nb_�]ihnlif�alioj,� Pb_�[h_mnb_nc]�\[nb�alioj�^c^�hin�mbiq�

[hs�mcahc`c][hn�^c``_l_h]_�&j[cl_^�n+n_mn*�j+p[fo_�<�.,.3'� ch�nb_�f[lp[f�mn[a_m�il�`il�

nin[f� fc]_,�Diq_p_l*� nb_l_�q[m�[�mcahc`c][hn�^_]l_[m_�&j[cl_^�n+n_mn*�j+p[fo_�:�.,./'�

[`n_l�nb_�[h_mnb_nc]�\[nb�qb_h�]igj[lcha�nb_�gi\cf_�mn[a_m�&gi\cf_�mn[a_m�

Eh]fo^_^�[ff�jl_+[^ofn*�[^ofn*� [h^�al[pc^� fc]_',� >_`il_�nb_�[h_mnb_nc]�\[nb� nb_�`cmb�

[p_l[a_^�17,3�gi\cf_�fc]_�_[]b*�qbcf_�[`n_l�nb_�\[nb�nb_�[p_l[a_�q[m�11,7�gi\cf_�

fc]_�_[]b�&�[�l_^o]ncih�i`�[\ion�/1#',� =p_l[a_�f[lp[f*�gi\cf_*�[h^�nin[f� fc]_�j_l�

`cmb� `il�\inb�aliojm�[l_�mbiqh�ch�P[\f_�TEE,

/10



P[\f_�TEE,� =p_l[a_�hog\_l�i`�fc]_�j_l�`cmb�\_`il_�[h^�[`n_l�_rjimol_�ni�
[h_mnb_nc]�\[nb�il�q[n_l�\[nb�`il�nqi�gchon_m,� A[]b�g_[h� cm�\[m_^�ih�[�m[gjf_�
i`�/7�`cmb,� Pb_�ihfs�mcahc`c][hn�&j[cl_^�n+n_mn'�]b[ha_�ch� fc]_�hog\_lm�[m�[�l_mofn�
i`�[�\[nb�q[m�`ioh^� ch�gi\cf_�mn[a_m�ih�`cmb�_rjim_^�ni�nb_�[h_mnb_nc]�\[nb,

?jiomjg�
&r\o`m�]\oc'

Jph]`m�ja�g\mq\g� gd^`�
k`m�adnc�

h`\i� &n,_,'� hdi+h`os

Jph]`m�ja�hj]dg`�gd^ �̀ Jph]`m�ja�ojo\g� gd^`�k`m�
k`m�adnc� adnc

h`\i�&n,_,'� hdi+h\s� h`\i�&n,_,'� hdi+h\s

>`ajm`� ]\oc 51,7&2/,4'� 01+/76 22,2&03,6'� /6+//6 //6,1�&3/,6' 22+017

=ao`m�]\oc 51,2&2/,1'� 0/+/7. 23,.&06,7'� /0+/14 //6,2�&31,6' 2/+001

@daa`m`i^` .,3� *�k+q\gp`;.,41 .,4*�k+q\gp`;.,53 .,/� *�k+q\gp`;.,76

=i`noc`od^
]\oc

>`ajm`�]\oc 6.,0&5/,7'� /7+1/0 17,3&05,5'� 3+/.1 //7,5�&72,5' 02+2/3

=ao`m�]\oc 60,3&56,6'� 0/+11. 11,7�&00,4'� 3+57 //4,2�&75,1' 04+2.7

@daa`m`i^` 0,1� *�k+q\gp`;.,2/ 3,4�*�k+q\gp`;.,..0 1,1*�k+q\gp`;.,0/
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3,1,1� @daa`m`i^`n�]`or``i�^jpio`mn

Pb_l_�q[m�[�bcab�f_p_f�i`�[al__g_hn�\_nq__h�nb_�nqi�]iohn_lm�[m�][h�\_�

m__h� ch�P[\f_�TEEE,� ?iohn_l�/� b[^�[h�[p_l[a_�i`�7,3�nin[f� fc]_�j_l�`cmb�[h^�

?iohn_l�0�b[^�[�nin[f�i`�6,5,� Pb_�`l_ko_h]s�^cmnlc\oncih�i`�^c``_l_h]_m�\_nq__h�

nb_�nqi�]iohn_lm�cm�mbiqh�ch�Bcaol_�>=,� Eh�05�i`�nb_�//.�`cmb�&03#'� nb_l_�q[m�hi�

^c``_l_h]_�ch�nb_�nin[f�hog\_l�i`�fc]_�]iohn_^,� Eh�40�i`�nb_�`cmb� &34#'�nb_�

^c``_l_h]_�\_nq__h�]iohn_lm�q[m�ih_�il�f_mm,� Iimn�i`�nb_�^c``_l_h]_m�m__h�q_l_�

ch�nb_� f[lp[f�mn[a_m�i`�fc]_�[m�][h�\_�m__h�ch�Bcaol_�O>,� =�j[cl_^�n+n_mn�]igj[lcha�

nb_�g_[h�]iohnm�mbiq_^�nb[n�nb_�^c``_l_h]_m�\_nq__h�]iohn_lm�q[m�hin�

mn[ncmnc][ffs�^c``_l_hn�qb_h�fiiecha�[n�nb_�gi\cf_�mn[a_m�&j�<�.,.3',� Diq_p_l�nb_�

^c``_l_h]_m� ch�f[lp[f�mn[a_m�[h^�nin[f� fc]_�&[ff�mn[a_m'�q_l_�mn[ncmnc][ffs�mcahc`c][hn�

&j�:�.,./',� ?iohn_l�/� p_lmom�?iohn_l�0�jfinm�i`�f[lp[f�[h^�nin[f� fc]_�[l_�mbiqh� ch�

Bcaol_m�7=�[h^�76� l_mj_]ncp_fs,� ?ill_f[ncih�]i_``c]c_hnm�q_l_�.,71�`il�nb_�f[lp[f�

mn[a_m�[h^�.,73�`il�[ff�mn[a_m�]ig\ch_^,
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P[\f_�TEEE,� ?igj[lcmih�i`�fc]_�]iohnm�\_nq__h�nqi�j_ijf_�]iohncha�nb_�fc]_�ih�
nb_�m[g_�`cmb,� Pb_m_�g_[hm�[l_�\[m_^�ih�//.�`cmb,

H\mq\g�no\b`n�
I`\i�&n_'� hdi+h\s

Ij]dg`�Oo\b`n�
I`\i�&n_'� hdi+h\s

Pjo\g
I`\i�&n_'� hdi+h\s

?jpio`m�/ 4,5�&4,7'� .+07 0,6�&1,.'� .+/5 7,3�&6,6'� .+20

?jpio`m�0 4,.�&4,3'� .+07 0,5�&1,.'� .+/4 6,5�&6,3'� .+21

_daa`m`i^` .,5*�k+q\gp`:.,./ ./,�k+q\gp`<.,.3 .,6*� k+q\gp`:.,./
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Bcaol_�6=,� Bl_ko_h]s�^cmnlc\oncih�i`�nb_�^c``_l_h]_m�\_nq__h�]iohn_lm�`il�nb_�nin[f�
hog\_l�i`�fc]_�ih�nb_�`cmb�&[ff�mn[a_m�i`�fc]_',� A[]b�\[l�l_jl_m_hnm�nb_�jlijilncih�
i`�`cmb�qcnb�nb_�ch^c][n_^�^c``_l_h]_,� &h;//.�`cmb'

?jpig\m�/�qn�^jpio`m�0�^jhk\mdnji�
\gg�no\b`n�ja�gd̂ `

.,03

.,0}
nO
ì3� .,/3�
~

.,/

.,.3�á

+/0 � +//� +/. +5� +4 + 1 + 0 + / . / 0 1
@daa`m`i^`�&gd̂ -̀adnc'

/.� //� /0

Bcaol_�O>,� Bl_ko_h]s�^cmnlc\oncih�i`�nb_�^c``_l_h]_m�\_nq__h�]iohn_lm�`il�nb_�
f[lp[f�[h^�gi\cf_�mn[a_m�i`�fc]_�,� A[]b�\[l�l_jl_m_hnm�nb_�jlijilncih�i`�`cmb�qcnb�
nb_� ch^c][n_^�^c``_l_h]_,� &h;//.�`cmb'

.,5

; �. ,3

! . �1�
/+ .,0�
Y .,/�

.

?jpio`m�/� qn�^jpio`m�0 �^jhk\mdnji�
g\mq\g�\i_�hj]dg`�no\b`n

+/0 +// +/. � +7 � +6 � +5� +4� +3� +2 � +1 � +0 � +/� . � /� 0 � 1� 2 � 3� 4 � 5� 6� 7� /.� //� /0
@daa`m`i^`�&gd^`-adnc'

D � H\mq\g�no\b`n� V � Ij]dg`�no\b`n
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Bcaol_�7=,� ?iohn_l�/� p_lmom�?iohn_l�0� f[lp[f� fc]_�]iohnm*�_[]b�jichn�^_hin_m�
ih_�`cmb,� @c[aih[f�fch_�mbiqm�qb_l_�jichnm�qiof^�\_�c`�nb_l_�q[m�j_l`_]n�
[al__g_hn�\_nq__h�g_nbi^m,� A[]b�jichn�l_jl_m_hnm�ih_�`cmb,

(?C>B8@�?jhk\mdnji
H\mq\g�Oo\b`n

) &

(+

0.
:J

'+

/.
ä~ � ~ U�1�&%/)

+

.
(+& /. '+ 0. )&+

?jpio`m�/

Bcaol_�O>,� ?iohn_l�/� p_lmom�?iohn_l�0�nin[f� fc]_�]iohnm�&[ff�mn[a_m',� @c[aih[f�
fch_�mbiqm�qb_l_�jichnm�qiof^�\_�c`�nb_l_�q[m�j_l`_]n�[al__g_hn�\_nq__h�
g_nbi^m,� A[]b�jichn�l_jl_m_hnm�ih_�`cmb,

?jpio`m�?jhk\mdnji
=I�Oo\b`n

+ &

* &

)&

E1j
K � 0.

m�;�.,73

* &/. 0. )& +&&

?jpio`m�/
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3,1,2� Hd^`�^jpion�ji� gdq`�q`mnpn�g`oc\ddt�n\hkg`_�adnc

Pb_�ip_l[ff�[p_l[a_�]iohnm�\s�mn[a_�[l_�mbiqh� ch�P[\f_�TER,� Pb_�

_onb[hcm_^�`cmb� fimn�[h�[p_l[a_�i`�[jjlircg[n_fs�23#�i`�nb_�fc]_�nb[n�q_l_�

jl_m_hn�qb_h�nb_�`cmb�q_l_�[fcp_,� On[ncmnc][ffs�mcahc`c][hn�fimm_m�q_l_�i\m_lp_^�ch�

nb_�]ij_ji^c^*�]b[fcgom�/� $�0*�al[pc^*�[h^�nin[f� &[ff'�mn[a_m,� Pb_�mg[ff�[giohn�i`�

q[n_l�qbc]b�q[m�ch�nb_�\[am�qcnb�nb_�_onb[hcm_^�`cmb�q[m�_r[gch_^*� \on�nb_l_�

q[m�[fq[sm�^_\lcm�&jlcg[lcfs�l_aolacn[n_^�`ii^'�qbc]b�g[^_�`ch^cha�[hs�fc]_*�

j[lnc]of[lfs�f[lp[f�mn[a_m*�p_ls�^c``c]ofn,� R_ls�`_q�fc]_�q_l_�l_]ip_l_^�`lig�nbcm�

q[n_l�il�`lig�nb_�chmc^_�i`�nb_�\[am,� =�jfin�i`�]iohnm�`il�nb_�fcp_�p_lmom�

_onb[hcm_^�][a_�[p_l[a_m�cm�mbiqh�ch�Bcaol_�/.,

Pb_�ncg_�\_nq__h�jl_+_onb[h[mc[�[h^�jimn+_onb[h[mc[�]iohnm�l[ha_^�`lig�

.,3�ni� /.�biolm*�qcnb�[�[p_l[a_�i`�[\ion�1,3�biolm,� Sbcf_�nb_l_�q[m�[�q_[e�

=GII?D;KCGF� &l;.,1/'�\_nq__h�nb_�[giohn�i`�ncg_�_f[jm_^�[h^�j_l]_hn[a_�i`�fc]_�

fimn*� l_al_mmcih�[h[fsmcm�^c^�hin�mbiq�[�mcahc`c][hn�l_f[ncihmbcj�&j+p[fo_�;�.,03',
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P[\f_�TER,� =p_l[a_�hog\_l�i`�fc]_�j_l�`cmb�ih�f_nb[ccs�m[gjf_^�`cmb�\_`il_�[h^�
[`n_l�_onb[h[mc[,� I_[h�&mn[h^[l^�^_pc[ncih'�[h^�gchcgog�+�g[rcgog�mbiqh�`il�
][a_�[p_l[a_m,� L_l]_hn�i`�fc]_�fimn�][f]of[n_^�qb_l_�[�mcahc`c][hn�^c``_l_h]_�
\_nq__h�jl_+�[h^�jimn+_onb[h[mc[�q[m�^_n_]n_^�&j[cl_^�n+n_mn*�j+p[fo_�:�.,.3',

km`+`poc\i\nd\ kjno+`poc\i\nd\ # � gjnn

?jk`kj_d_ /,3� &0,. ' .,/� + 5 , 2 . ,5 � &/,0' . + 2 , 5 34

?c\gdhpn� /� $�0 /,6� &/ ,1 ' .,/� +�2,4 /,/� &.,6' . + 0 , 4 15

?c\gdhpn�1 �$�2 . ,4 � &. ,4 ' . + 0 , 4 . ,1 � &.,0' . + . , 4

Lm`+\_pgo /,6� &1 ,/ ' . + / 0 , 2 . ,7 � &.,7' . + 0 , 3

=_pgo . ,3 � &.,5' . + 0 , 5 . ,3 � &.+5' . + 0 , /

Cm\qd_ . ,7 � &.,4' . + 0 , 0 . ,2 � &.,1' . + / , / 30

H\mq\g� no\b`n 1 ,6 � &1,/ ' . ,2 � +� // 0 ,. � &/,6' . ,0 � +�5 ,0 25

Ij]dg`�no\b`n 1 ,0 � &2,/ ' . + / 4 , 6 /,7� &/,6' . + 2 , 5

Pjo\g 5,/� &4,3' . ,6 � +�02,6 1 ,7 � &1,0' . , 0 + / . , 4 23

Bcaol_�/.,� Lfin�mbiqcha�][a_�[p_l[a_�]iohnm�[hn_+giln_g�p_lmom�jimn+giln_g,�
Pb_l_�q[m�[�]ill_f[ncih�]i_``c]c_hn�i`�.,60,� @c[aih[f� fch_�mbiqm�qb_l_�jichnm�
qiof^�\_� c`�nb_l_�q[m�j_l`_]n�[al__g_hn�\_nq__h�g_nbi^m,

Hdq`�qn�H`oc\ddt�n\hkg`_�adnc
^\b`�h`\in

(+

0.

E
,/

U�1�%.(

+ /. '+ 0. (+&

_`\_�ojo\g
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3,1,3� O\hkg`�ndu`�^\g^pg\odjin�

S`dbcon

Pb_�[p_l[a_�`cmb�q_cabn�j_l�][a_*�\[m_^�ih�03�ni�3.�`cmb�m[gjf_^�j_l�

][a_*� ch�nb_� /63�][a_m�i`�jl_+g[le_n�mct_^�`cmb�q[m�1,.�ea*� l[hacha�`lig�/,1�ea�ni�

2,4�ea,� Pb_�[p_l[a_�mn[h^[l^�^_pc[ncih�q[m�.,44�ea� *�qcnb�[�l[ha_�i`�.,13�ni�

/,12*�qcnb�[�g_^c[h�i`�.,43�ea,� Eh�nb_�mgifn�][a_m*�[p_l[a_�q_cabnm�l[ha_^�`lig

.,/1�ea�ni�.,05�ea�qcnb�[�g_[h�i`�.,0�ea,� Pb_�g_[h�[h^�g_^c[h�mn[h^[l^�

^_pc[ncihm�q_l_�\inb�.,.1�ea*�qcnb�[�l[ha_�i`�.,.0�ni�.,.3ea,

=mmogcha�[�]ihmn[hn�f_p_f�i`�p[lc[ncih� &[m�g_[mol_^�\s�mn[h^[l^�

^_pc[ncih'*� m[gjf_�mct_�_mncg[n_m�q_l_�a_h_l[n_^�`il�[�l[ha_�i`�l_kocl_^�

jl_]cmcih� f_p_fm,� Pb_�mn[h^[l^�^_pc[ncih�_mncg[n_m�om_^�`il�nb_m_�][f]of[ncihm�

q[m�.,44�ea�`il�jl_+g[le_n�`cmb�[h^�.,.1�ea�`il�mgifnm,

Pb_�][f]of[n_^�m[gjf_�mct_�`il�[�l[ha_�i`�jl_]cmcih� f_p_fm�\[m_^�ih�[�73#�

]ih`c^_h]_� f_p_f� cm�mbiqh�ch�P[\f_�TR�,� Pb_�jl_]cmcih� f_p_f� l_jl_m_hnm�nb_�

g[rcgog�^_pc[ncih�`lig�nb_�nlo_�][a_�g_[h�nb[n�cm�[]]_jn[\f_�73#�i`�nb_�ncg_,

Bil�_r[gjf_*� c`�ih_�q[hn_^�ni�ehiq�qcnbch�0..�a�nb_�[p_l[a_�q_cabn�i`�`cmb�

Eh�[�][a_�i`�jl_+g[le_n�mct_�`cmb*�[n�f_[mn�21�`cmb�qiof^�h__^�ni�\_�m[gjf_^�`lig�

nb[n�][a_,� Pb_�[p_l[a_�q_cabn�[m�^_n_lgch_^�qcnb�nb[n�m[gjf_�mct_�qiof^�\_�

qcnbch�.,0�ea�i`�nb_�nlo_�[p_l[a_�q_cabn�i`�`cmb� ch�nb_�][a_�73#�i`�nb_�ncg_�

&[mmogcha�l[h^ig�m[gjfcha',� E`�ih_�q[hn_^�ni�ehiq�nb_�[p_l[a_�q_cabn�ch�[�

][a_�i`�mgifn�ni�qcnbch� /.�a*�[n�f_[mn�/21�`cmb�qiof^�h__^�ni�\_�m[gjf_^�`lig�[�

][a_,
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P[\f_�TR,� ?[f]of[n_^�m[gjf_�mct_m�l_kocl_^�ni�b[p_�73#�]ih`c^_h]_�nb[n�nb_�
[p_l[a_�q_cabn�_mncg[n_^�`lig�[�m[gjf_�cm�qcnbch�nb_�l_kocl_^�f_p_f�i`�jl_]cmcih�
i`�nb_�[]no[f�[p_l[a_�q_cabn�i`�[ff�`cmb�ch�nb_�][a_,

N`lpdm`_�km`^dndji� &fb'� .,../ . ,..3 .,./ . ,.0 .,/ . ,0 .,1� . ,2 � .,3

km`+h\mf`o 21/0 /50 21 /7� //� 5

nhjgo 1342 /21 14 7

/2/



Qmcha�nb_�^[n[�`lig�nb_�/63�][a_m�i`�jl_+g[le_n�`cmb*�[ �jfin�i`�[p_l[a_�

q_cabn�p_lmom�mn[h^[l^�^_pc[ncih�mbiq_^�nb[n�[m�q_cabn�ch]l_[m_^�mi�^c^�nb_�

mn[h^[l^�^_pc[ncih,� Pb_�jfin�[h^�[�l_al_mmcih� fch_�^_`chcha�nb_�l_f[ncihmbcj�cm�

mbiqh� ch�Bcaol_�//�=,� Pb_�l_al_mmcih�_ko[ncih�cm9

m� &mn[h^[l^�^_pc[ncih'�;� .,0/� ).,/3�q_cabn�&j:.,./*� lY�;�.,10'

Qncfctcha�nbcm�_ko[ncih*�m[gjf_�mct_�_mncg[n_m�]iof^�\_�][f]of[n_^�`il�[�p[lc_ns�i`�

jl_]cmcih� f_p_fm�[]limm�[�l[ha_�i`�q_cabnm,

Pb_�l_mofnm�i`�nb_m_�][f]of[ncihm�[l_�mbiqh� ch�Bcaol_� //>,� =m�[p_l[a_�

q_cabn�ch�[�][a_�ch]l_[m_^*�nb_�l_kocl_^�m[gjf_�mct_�ch]l_[m_^�qcnbch�[�m_n�f_p_f�

i`�jl_]cmcih,� =fmi*�[m�nb_�l_kocl_^�jl_]cmcih� ch]l_[m_^*�nb_�m[gjf_�mct_�

ch]l_[m_^,� Bil�_r[gjf_*� c`�m[gjfcha�[�][a_�i`�`cmb�nb[n�[p_l[a_�1�ea*�[�m[gjf_�

mct_�i`�03�qiof^�sc_f^�[h�_mncg[n_�qcnbch�.,0�ea�i`�nb_�nlo_�[p_l[a_,� Pi�i\n[ch�[h�

_mncg[n_�qcnbch�.,/� ea�i`�nb_�nlo_�[p_l[a_*�[�m[gjf_�mct_�i`�/..�`cmb�qiof^�\_�

l_kocl_^,

Pb_�l_kocl_^�jl_]cmcih�][h�[fmi�\_�_rjl_mm_^�[m�[�`oh]ncih�i`�nb_�q_cabn*

E,_,*� nb_�^_mcl_^�_mncg[n_�cm�ni�\_�qcnbch�[�]_ln[ch�j_l]_hn[a_�i `�nb_�nlo_�[p_l[a_,�

=m� l_kocl_^�jl_]cmcih� ch]l_[m_m*�m[gjf_�mct_�mbiof^�ch]l_[m_�[m�mbiqh� ch�Bcaol_

/0,� Bil�_r[gjf_*�[�m[gjf_�mct_�i`�3.�mbiof^�[fq[sm�acp_�[h�_mncg[n_�qcnbch�

[\ion�2#�i`�nb_�[]no[f�[p_l[a_�q_cabn�i`�`cmb� ch�[�][a_,
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Bcaol_�//�=,� N_f[ncihmbcj�\_nq__h�[p_l[a_�q_cabn�i`�`cmb� ch�[�][a_�[h^�nb_�
p[lc[\cfcns�&mn[h^[l^�^_pc[ncih'�i\m_lp_^�ch� /63�][a_+m[gjf_m�i`�jl_+g[le_n
m[fgih,

N`bm`nndji�gdi`
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mn[h^[l^�^_pc[ncih� cm�[�`oh]ncih�i`�[p_l[a_�q_cabn,� Amncg[ncihm�jl_m_hn_^�[l_�`il�
jl_+g[le_n�m[fgih�&0�ni�2�ea',� Ll_]cmcih� f_p_fm�qcnbch�.,/*�.,0*�[h^�.,3�ea�i`�
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Bcaol_�/0,� O[gjf_�mct_�_mncg[ncihm�`il�q_cabnm�\[m_^�ih�nb_�[mmogjncih�nb[n�
p[lc[\cfcns�cm�[�`oh]ncih�&m�;�.,0/� )�.,/3�q_cabn'�i`�q_cabn*�[h^�nb[n�l_kocl_^�
jl_]cmcih� cm�[�`oh]ncih�&#'�i`�q_cabn,
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Hd^`�^jpion

Pb_�35�][a_m�i`�jl_+g[le_n�`cmb�[p_l[a_^�[�nin[f�i`�[\ion�/0�fc]_�j_l�`cmb�

&[ff�mn[a_m',� Kh�[p_l[a_�nb_�`cmb�b[^�3� f[lp[f�mn[a_m*�3�gi\cf_m*�[h^�0�al[pc^� fc]_�

_[]b,� Pb_�][a_�f_p_f�mn[h^[l^�^_pc[ncihm�`il�nin[f� fc]_�l[ha_^�`lig�.,7�ni�/6,3*�

qcnb�[�g_[h�i`�3,1�[h^�g_^c[h�i`�2,/� fc]_�j_l�`cmb,� On[h^[l^�^_pc[ncihm�`il�f[lp[f�

mn[a_m�&]ij_ji^c^�[h^�[ff�]b[fcgom'�l[ha_^�`lig�.,6�ni�/.,2�qcnb�[�g_[h�i`�1,0�

[h^�g_^c[h�0,4,� On[h^[l^�^_pc[ncihm�`il�gi\cf_�mn[a_m�&jl_+[^ofn�[h^�[^ofn�fc]_�

ch]fo^cha�al[pc^�`_g[f_m'�b[^�[�l[ha_�i`�.,4�ni�//,7*� nb_�g_[h�q[m�1,2*�g_^c[h�i`�

0,3,

Pb_�m[gjf_�mct_�][f]of[ncihm�q_l_�`clmn�j_l`ilg_^�qcnb�nb_�[mmogjncih�nb[n�

p[lc[\cfcns�q[m�]ihmn[hn,� >[m_^�ih�nb_�[\ip_�g_[h�[h^�g_^c[h�^[n[*�3� fc]_�j_l�

`cmb�q[m�]bim_h�[m�[�l_[mih[\f_�_mncg[n_�i`�p[lc[\cfcns�&mn[h^[l^�^_pc[ncih'�`il�

nin[f� fc]_,� Pbl__�fc]_�j_l�`cmb�q[m�nb_�_mncg[n_�om_^�`il�\inb�nb_�f[lp[f�mn[a_m�[h^�

nb_�gi\cf_�mn[a_m,� ?[f]of[n_^�m[gjf_�mct_m*�[mmogcha�[�]ihmn[hn�p[lc[ncih*� `il�[�

l[ha_�i`�jl_]cmcih� f_p_fm�\[m_^�ih�[�73#�]ih`c^_h]_�f_p_f�[l_�mbiqh� ch�Bcaol_

/1,� Bil�_r[gjf_*� c`�nb_�i\m_lp_^�g_[h�`il�nin[f�hog\_l�i`�fc]_�j_l�`cmb� cm�ni�\_�

qcnbch� /� fc]_�j_l�`cmb�i`�nb_�nlo_�g_[h*� nb_h�[�m[gjf_�mct_�i`�77� cm� l_kocl_^,
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Bcaol_�/1,� O[gjf_�mct_m� l_kocl_^�ni�b[p_�73#�]ih`c^_h]_�nb[n�l_mofncha�g_[h�
qcff�\_�qcnbch�nb_�^_mcl_^�hog\_l�i`�fc]_�j_l�`cmb�i`�nb_�nlo_�g_[h,

0..
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N_al_mmcih�[h[fsmcm�i`�p[lc[\cfcns�&mn[h^[l^�^_pc[ncih'�[h^�g_[h�fc]_�

hog\_lm�mbiq_^�nb[n�[m�fc]_�f_p_fm�ch]l_[m_*�mi�^i_m�nb_�p[lc[ncih,�Pb_�

l_al_mmcih�_ko[ncih�`il�nin[f� fc]_�&j;jijof[ncih�g_[h*� c,_,*�[p_l[a_�hog\_l�i`�fc]_�

j_l�`cmb'� q[m8�m�;�.,6/� )�.,14j� &j:.,./*� l�0�;�.,67'�&m__�`caol_�/2=',� Pb_�

l_f[ncihmbcj�`il�gi\cf_�mn[a_m�q[m�p_ls�mcgcf[l�qcnb�nb_�_ko[ncih8�m;.,61�)�.,16j�

&j:.,./*� lY�;�.,72',� Pb_�l_f[ncihmbcj�\_nq__h�hog\_l�i`�f[lp[f�mn[a_m�j_l�`cmb�

[h^�mn[h^[l^�^_pc[ncih�q[m8�m;.,41�)�.,27j� &j:.,./*� lY�;�.,6/�',

>[m_^�ih�nb_�l_f[ncihmbcj�\_nq__h�g_[h�hog\_l�i`�fc]_�[h^�p[lc[\cfcns*�

_mncg[n_m�i`�m[gjf_�mct_�l_kocl_g_hnm�q_l_�^_n_lgch_^�`il�nin[f� fc]_�&[ff�mn[a_m',�

Pb_�l_f[ncihmbcj�\_nq__h�l_kocl_^�jl_]cmcih*�[p_l[a_�hog\_l�i`�fc]_�j_l�`cmb*�[h^�

l_kocl_^�m[gjf_�mct_�cm�mbiqh� ch�Bcaol_�/26� ,� =m�nb_�[p_l[a_�hog\_l�i`�fc]_�j_l�

`cmb� ch]l_[m_^*�m[gjf_�mct_�gomn�ch]l_[m_�ni�g[chn[ch�nb_�^_mcl_^� f_p_f�i`�

jl_]cmcih,� =fmi*�[m�gil_�jl_]cmcih� cm� l_kocl_^*�m[gjf_�mct_�gomn�ch]l_[m_,� Bil�

_r[gjf_*� c`�[�][a_�i`�`cmb�b[^�[h�[p_l[a_�i`�[\ion�/.�fc]_�j_l�`cmb*�[h^�[h�

_mncg[n_�q[m� l_kocl_^�nb[n�q[m�qcnbch� /� fc]_�j_l�`cmb*�[�m[gjf_�mct_�i`�[\ion�33�

`cmb�qiof^�b[p_�ni�\_�n[e_h,� E`�nb_�l_kocl_^�jl_]cmcih�ihfs�h__^_^�ni�\_�qcnbch�0�

fc]_�j_l�`cmb*� nb_h�[�m[gjf_�mct_�i`�/1�qiof^�\_�mo``c]c_hn�ch�nbcm�][a_,� Diq_p_l*� c`�

nb_l_�q[m�[h�[p_l[a_�i`�2.�fc]_�j_l�`cmb*� nb_h�[h�_mncg[n_�nb[n�qiof^�\_�qcnbch�0�

fc]_�j_l�`cmb�qiof^�l_kocl_�[�m[gjf_�mct_�i`�[\ion�0..�`cmb,

Pb_�l_kocl_^�jl_]cmcih�][h�[fmi�\_�_rjl_mm_^�[m�[�`oh]ncih�i`�g_[h� fc]_�

hog\_l*� c,_,*� nb_�_mncg[n_�gomn�\_�qcnbch�[�]_ln[ch�j_l]_hn[a_�i`�nb_�nlo_�g_[h,�

Pb_m_�][f]of[ncihm�q_l_�j_l`ilg_^�\[m_^�ih�nb_�jl_pciomfs�mn[n_^� l_f[ncihmbcj�

\_nq__h�p[lc[\cfcns�[h^�[p_l[a_�hog\_l�i`�fc]_�j_l�`cmb� &m;.,14j�`il�nin[f� fc]_',
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Pb_� l_kocl_^�m[gjf_�mct_�p_lmom�nb_�^_mcl_^�jl_]cmcih�[m�[�j_l]_hn[a_�i`�nb_�

[p_l[a_�hog\_l�i`�fc]_�cm�mbiqh�ch�Bcaol_�/3,� ?[f]of[ncihm�q_l_�j_l`ilg_^�`il�

nin[f� fc]_*�gi\cf_m*�[h^�f[lp[f�mn[a_m,� =m�nb_�^_mcl_^�jl_]cmcih�l[ha_�^_]l_[m_^�

nb_�l_kocl_^�m[gjf_�mct_�ch]l_[m_^,� Bil�_r[gjf_*� c`�[h�_mncg[n_�q[m�l_kocl_^�

nb[n�q[m�qcnbch�3#�i`�nb_�g_[h*�[�m[gjf_�mct_�i`�0..�`cmb�q[m�h__^_^,� E`�nb_�

_mncg[n_�q[m� l_kocl_^�ni�\_�qcnbch� /.#�i`�nb_�nlo_�g_[h*�[�m[gjf_�mct_�i`�3.�q[m�

h__^_^,� Pb_�hog\_l�i`�fc]_�j_l�`cmb�^c^�hin�[``_]n�nb_�m[gjf_�mct_�l_kocl_g_hnm�

ch�nbcm�gi^_f,
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Bcaol_�/2=,� N_f[ncihmbcj�\_nq__h�[p_l[a_�hog\_l�i`�fc]_�&[ff�mn[a_m'�j_l�`cmb�
[h^�p[lc[\cfcns�&mn[h^[l^�^_pc[ncih'�i\m_lp_^�ch�35�][a_m�i`�jl_+g[le_n�m[fgih,�
A[]b�jichn�l_jl_m_hnm�ih_�][a_�&03�ni�3.�`cmb�q_l_�m[gjf_^�j_l�][a_',

0.

/4

/2

c
:

� � N`bm`nndji�gdi`

+ �.,1ão�)�.,6/

0.. /. 1. 2. OK
hog\_l�i`�fc]_�j_l�̀ cmb�&o'

Bcaol_�/2>,� O[gjf_�mct_�_mncg[ncihm�\[m_^�ih�nb_�[mmogjncih�nb[n�mn[h^[l^�
^_pc[ncih� cm�[�`oh]ncih�i`�[p_l[a_�hog\_l�i`�fc]_�&[ff�mn[a_m'�j_l�`cmb�qb_h�
l_kocl_^�jl_]cmcih� cm�qcnbch�.,3*� /*�0*�1*[h^�3� fc]_�j_l�`cmb

0..

Ü� /3.

7+/03

ZZ

.,3

/

0

1

3

hog\_l�i`�fc]_�j_l�`cmb

/27
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qcnbch� /.#�i`�nb_�nlo_�[p_l[a_�qcnb�73#�]ih`c^_h]_,� =�m[gjf_�mct_�i`�0..�`cmb�
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3,2� @dn^pnndji

3,2,/� B``_+\i_+_dk�q`mnpn�^mjr_+\i_+_dk�n\hkgdib

Ji�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_m�q_l_�`ioh^�\_nq__h�`__^+[h^+^cj�

p_lmom�]liq^+[h^+^cj�m[gjfcha�g_nbi^m�`il�_cnb_l�q_cabn�il�fc]_�]iohn�

g_[mol_g_hnm,� Bcmb�m[gjf_^�\s�nb_�`__^+[h^+^cj�g_nbi^�qiof^�\_�_rj_]n_^�ni�

\_�gil_�[aal_mmcp_*�jl_mog[\fs�f[la_l*� `cmb,� D[gg_ff� &5'�`ioh^�nb[n�qcnb�[�

]liq^+[h^+^cj�m[gjf_*�`cmb�n_h^_^�ni�\_�f[la_l�nb[h�qcnb�[�msmn_g[nc]�l[h^ig�

m[gjf_�Eh�[�][a_,� En�g[s�\_�jimmc\f_�nb[n�\inb�nb_�`__^+[h^+^cj�[h^�]liq^+[h^+�

^cj�g_nbi^m�_rjl_mm�[�\c[m�niq[l^m�f[la_l�`cmb� ch�m_[�][a_�m[gjfcha,� E`�nb[n�cm�

nlo_*� cn�]iof^�\_�ih_�jimmc\f_�_rjf[h[ncih�`il�nb_�`[]n�nb[n�hi�^c``_l_h]_�\_nq__h�

g_nbi^m�q[m�`ioh^� ch�nbcm�mno^s,� Pbil\olh�&67'�`ioh^�hi�^c``_l_h]_�ch�]liq^_^�

m[gjf_m�`lig� l[h^ig�m[gjfcha� ch�mg[ff�n[hem�qcnb�l_f[ncp_fs�mg[ff�`cmb,

=hinb_l�jimmc\f_�l_[mih�nb[n�hi�^c``_l_h]_�q[m�c^_hnc`c_^�]iof^�\_�^o_�ni�

fcgcn[ncihm�i`�nbcm�mno^s,� En�gomn�\_�[]ehiqf_^a_^�nb[n�nb_�mg[ff�m[gjf_�mct_*�3�ni�

/.�`cmb�j_l�g_nbi^� ch�ihfs�/4�][a_m*�g[s�hin�b[p_�b[^�mo``c]c_hn�jiq_l�ni�^_n_]n�

[�^c``_l_h]_,� >[m_^�ih�O_]ncih�3,1,3�&m[gjf_�mct_�][f]of[ncihm'*� nb_�m[gjf_�mct_�

oncfct_^�`il�nbcm�[mm_mmg_hn�qcff�sc_f^�[h�[p_l[a_�q_cabn�nb[n�cm�ihfs�qcnbch�[\ion

.,3�ea�i`�nb_�][a_�[p_l[a_*�[h^�[h�[p_l[a_� fc]_�]iohn�qcnbch�[\ion�2�fc]_�i`�nb_�

][a_�[p_l[a_,� Pb_�^c``_l_h]_m�\_nq__h�nb_�nqi�g_nbi^m� ch�gimn�i`�nb_� /4�][a_m�

q_l_� f_mm�nb[h�nb_m_,� Eh�ihfs�nbl__�][a_m*� nb_�^c``_l_h]_�\_nq__h�`__^+[h^+^cj�

q_cabnm�[h^�]liq^+[h^+^cj�q_cabnm�q[m�al_[n_l�nb[h�.,3�ea,� Pb_�[p_l[a_�

^c``_l_h]_�\_nq__h�g_nbi^m�`il�fc]_�]iohnm�q[m�ihfs�.,5�fc]_�j_l�`cmb,� D[^�nb_�

hog\_l�i`�`cmb�j_l�g_nbi^�\__h� ch]l_[m_^�[h^�nb_�hog\_l�i`�][a_m�m[gjf_^
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\__h�ch]l_[m_^*�[�^c``_l_h]_�\_nq__h�nb_�g_nbi^m�g[s�b[p_�\__h�`ioh^,

Bil�fiacmnc][f�l_[mihm�nb_�]liq^+[h^+^cj�g_nbi^�i``_lm�[h�cgjiln[hn�

[^p[hn[a_�ip_l�nb_�`__^+[h^+^cj�g_nbi^,� Sb_h�omcha�nb_�`__^+[h^+^cj�g_nbi^�cn�

q[m�i`n_h�p_ls�]b[ff_hacha�[h^�ncg_�]ihmogcha�ni�a_n�nb_�3�ni�/.�`cmb�^_mcl_^*�

_mj_]c[ffs�c`�nb_�`cmb�b[^�_[n_h�l_]_hnfs,� =fmi*�[m�nb_�m[gjf_�mct_�n[\f_m�mbiq*�3�

ni� /.�`cmb�^c^�hin�i``_l�[�p_ls�jl_]cm_�_mncg[n_�i`�][a_�f_p_f�j[l[g_n_lm,� Scnb�nb_�

]liq^+[h^+^cj�g_nbi^�cn�q[m�go]b�_[mc_l�ni�i\n[ch�[�f[la_�m[gjf_,

3,2,0� Aaa`^o�ja�\i`noc`od^�ji�gd^`�^jpion

=�PIO�[h_mnb_nc]�\[nb�q[m�mbiqh�ni�mcahc`c][hnfs�l_^o]_�nb_�hog\_l�i`�

gi\cf_� fc]_�\s�[\ion�/1#�ih�m[gjf_^�`cmb,� Pb_l_�q[m�hi�i\m_lp_^�_``_]n�ih�nb_�

[nn[]b_^� f[lp[f�mn[a_m,� Pb_�_``_]n�ih�gi\cf_m�q[m�mcgcf[l�ni�nb[n�`ioh^�\s�

F[]emih�[h^�Ich]bch�&7.'*�qbi�l_jiln_^�[�g_[h�m[gjfcha�_``c]c_h]s�i`�67,2#�`il�

jl_+[^ofn�[h^�[^ofn�0 �J;DEGFCJ�\[m_^�ih� fc]_�hog\_lm�`lig�q[n_l�`cfn_l_^�`lig�

\chm,� S[n_l�b[^�\__h�`cfn_l_^�`lig�\inb�q[n_l�\[nb�\chm�[h^�[h_mnb_nc]�

&\_hti][ch_'�\[nb�\chm*�\on� cn�q[m�hin�mj_]c`c_^�qbc]b�q_l_�om_^�`il�nb_�_``c]c_h]s�

][f]of[ncih,� Dia[hm�[h^�Plo^_[o�&0.'�_r[gch_^�mig_�`cmb�\_`il_�[h^�[`n_l�

[h_mnb_mc[�&.,/#�jb_hirs_nb[hif'�ni�^_n_lgch_�nb_�jlijilncih�i`�j[l[mcn_m�

l_gip_^�\s�nb_�[]ncih�i`�nb_�[h_mnb_nc],� Qh`ilnoh[n_fs*�mj_]c`c]�l_mofnm�q_l_�hin�

l_jiln_^,� Dia[hm�[h^�Plo^_[o�&0.'�[h^�[fmi�F[]emih�[h^�Ich]bch�&0/'� l_jiln_^�

`cfn_lcha�[h_mnb_nc]�\[nbm�`il�nb_�joljim_�i`�]iohncha�^_n[]b_^� fc]_,� =fnbioab�cn�

qiof^�b[p_�\__h� chn_l_mncha�ni�]igj[l_�nb_�_``_]n�i`�nb_�^c``_l_hn�[h_mnb_nc]m�ih�

fc]_�]iohnm*� cn�q[m�hin�jimmc\f_�\[m_^�ih�ch`ilg[ncih�mojjfc_^,
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3,2,1� ?jhk\mdnji�]`or``i�^jpio`mn

Pb_l_�q[m�[�bcab�f_p_f�i`�[al__g_hn�\_nq__h�nb_�nqi�fc]_�]iohn_lm,� Pb_�

ihfs�mcahc`c][hn�^c``_l_h]_�i]]oll_^�ch�nb_�_p[fo[ncih�i`�f[lp[f�mn[a_m�i`�fc]_,� Pbcm�

q[m�hin�moljlcmcha�]ihmc^_lcha�nb[n�nb_m_�mn[a_m�[l_�mg[ff�[h^�^c``c]ofn�ni�m__�

qb_l_[m�nb_�gi\cf_�mn[a_m�[l_�_[mc_l�ni�^_n_]n,� Ap_h�nbioab�nb_�^c``_l_h]_m�

q_l_�mn[ncmnc][ffs�mcahc`c][hn*� cn�cm�^_\[n[\f_�qb_nb_l�il�hin�nb_s�mbiof^�\_�

]ihmc^_l_^�]fchc][ffs�cgjiln[hn�&4,5�p_lmom�4,.�f[lp[f�fc]_�j_l�`cmb',

En�cm� fce_fs�nb[n�qcnb� ch]l_[mcha�hog\_lm�i`�fc]_*�[al__g_hn�\_nq__h�

]iohn_lm�qiof^�\_�l_^o]_^,� Pb_�gil_�fc]_�nb_l_�[l_*� nb_�bcab_l�nb_�]b[h]_m�i`�

_llil,

Pbcm�]igj[lcmih�q[m�j_l`ilg_^�h_[l�nb_�_h^�i`�nb_�m[gjfcha�m_[mih�

^olcha�qbc]b�\inb�]iohn_lm�b[^�a[ch_^�]ihmc^_l[\f_�_rj_lc_h]_,� Pb_m_�l_mofnm�

ch^c][n_^�nb[n*�qcnb�nl[chcha*�^c``_l_hn�]iohn_lm�][h�sc_f^�]ihmcmn_hn*� l_j_[n[\f_

^[n[,

3,2,2� H`oc\g�n\hkgdib

Hc]_�]iohnm�ih�`cmb�qbc]b�q_l_�f_nb[ccs�m[gjf_^�q_l_�`ioh^�ni�\_�

]ihmcmn_hnfs�fiq_l�nb[h�nb_�[hn_+giln_g�]iohnm,� Pb_�l_[mih�`il�nbcm�[jj[l_hn�

fimm�i`�fc]_�q[m�hin�]f_[l,� En�]iof^�b[p_�\__h�^o_�ni�nb_�ncg_�mj_hn�ch�nb_�

_onb[h[mc[�\[nb*�il�nb_�ncg_�mj_hn�ih� c]_,� F[]emih�[h^�Ich]bch�&7.'� l_jiln�nb[n�

ecff_^�`cmb�b[^� `_q_l�jl_+[^ofn�[h^�[^ofn�fc]_�nb[h�`cmb�nb[n�b[^�\__h�[h_mnb_nct_^,�

>lcmniq�[h^�>_lf[h^�&62'�[fmi�`ioh^�nb[n�f_nb[f�m[gjfcha�[h^�mnil[a_�ih�c]_�q[m�

hin�[�mocn[\f_�m[gjfcha�g_nbi^,
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H_nb[f�m[gjfcha�cm�[�`[clfs�]iggih�jl[]nc]_�`il�m_[�fc]_�mno^c_m,� Pbcm�mno^s�

ch^c][n_^�nb[n�c`� f_nb[f�m[gjfcha�cm�ni�\_�_gjfis_^*� fc]_�mbiof^�\_�]iff_]n_^�il�

]iohn_^� cgg_^c[n_fs,� =hs�^_f[s�g[s�l_mofn�ch�[�fimm�i`�fc]_�[h^�[�mo\m_ko_hn�

oh^_l_mncg[ncih�i`�ch`_mn[ncih�f_p_fm,� I_nbi^m�qbc]b� chpifp_�f_nb[f�m[gjfcha�

mbiof^�[fmi�\_�][l_`offs�n_mn_^�jlcil�ni�[�mno^s�ni�_r[gch_�nb_�jin_hnc[f�`il�fimm_m,

3,2,3� O\hkg`�ndu`�`nodh\odjin

Pb_�m[gjf_�mct_�][f]of[ncihm�bcabfcabn_^�nb[n�nb_�l_kocl_^�m[gjf_�mct_�q[m�

_hncl_fs�^_j_h^[hn�ih�nb_�i\d_]ncp_m�i`�nb_�m[gjfcha,� S_cabn�m[gjfcha�om_^�ni�

^_n_]n�[�mo\nf_�^c``_l_h]_�ch�`__^�_``c]c_h]s�l_kocl_m�[�p_ls�f[la_�m[gjf_�mct_,� E`�

nb_�m[gjfcha�ai[f� cm�ni�^_]c^_�qb_nb_l�il�hin�ni�nl_[n�`il�m_[�fc]_*�3�ni�/.�`cmb�g[s�

\_�[ff�nb[n�cm� l_kocl_^�ni�^_n_lgch_�c`�f_p_fm�_r]__^�nb_�nbl_mbif^�m_n�`il�nl_[ng_hn,

Pb_m_� l_mofnm�mbiq_^�nb[n�qb_h�jf[hhcha�[�nlc[f�qcnb�nb_�ai[f�i`�^_n_]ncha�

[�^c``_l_h]_*�il�c`�m[gjfcha�cm�^ih_�[m�j[ln�i`�[�gihcnilcha�jlial[g*� cn�cm� cgjiln[hn�

ni�]ihmc^_l�nb[n�f[la_l�`cmb�[h^�`cmb�qcnb�bcab_l�fc]_�\ol^_hm�qcff�h__^�f[la_l�

m[gjf_�mct_m� ch�il^_l�ni�g[chn[ch�jl_]cmcih,

3,3� ?ji^gpndjin

Pb_�l_mofnm�i`�nbcm�mno^s�^i�hin�mbiq�[�msmn_g[nc]�\c[m�\_nq__h�nb_�]liq^+�

[h^+^cj�[h^�`__^+[h^+^cj�g_nbi^m,� PIO�q[m�`ioh^�ni�b[p_�[�mg[ff�\on�

mcahc`c][hn�_``_]n�ih�gi\cf_�m_[�fc]_,� H_nb[f�m[gjfcha�q[m�mbiqh�ni�]ihmcmn_hnfs�

l_mofn�ch� l_^o]_^� fc]_�]iohnm�^olcha�nbcm�`c_f^�mno^s,� @c``_l_hn�]iohn_lm�q_l_�[\f_�

ni�jli^o]_�l_j_[n[\f_*�]ihmcmn_hn�fc]_�]iohn�^[n[*�_mj_]c[ffs�qb_h�]ihmc^_lcha�nb_
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gi\cf_�mn[a_m,� Pb_�m[gjf_�mct_�][f]of[ncihm�mbiq_^�nb[n�[m�nb_�^_mcl_^�

jl_]cmcih�ch]l_[m_m*� nb_�m[gjf_�mct_�gomn�ch]l_[m_,� En�q[m�[fmi�mbiqh�nb[n�[m�

g_[h�q_cabn�il�fc]_�]iohn�ch]l_[m_^*�p[lc[\cfcns�ch]l_[m_^*�[h^�nb_l_`il_�nb_�

l_kocl_^�m[gjf_�mct_�gomn�ch]l_[m_�ni�g[chn[ch�[�]ihmn[hn�f_p_f�i`�jl_]cmcih,
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4,.�CAJAN=H�@EO?QOOEKJ

4,/� Aaa`^odq`i`nn�ja�o`agp]`iupmji

Pb_�l[h^igct_^�]fchc][f�nlc[f�mbiq_^�nb[n�n_`fo\_htolih� cm�_``_]ncp_�`il�

nl_[ncha�m_[�fc]_�ih�m[fgih,� =n�ih_�q__e�[`n_l�nb_�_h^�i`�nl_[ng_hn�nb_l_�q[m�[�

57#�l_^o]ncih�`il�]b[fcgom�mn[a_m�[h^�[�47#�l_^o]ncih�`il�gi\cf_�&jl_+[^ofn�[h^�

[^ofn'�mn[a_m�ch�g_^c][n_^�][a_m�[m�]igj[l_^�ni�]ihnlif�][a_m,� Pb_�_``_]n�i`�

nl_[ng_hn�q[m� l_^o]_^�\s�/2�^[sm�[`n_l�nb_�_h^�i`�g_^c][ncih*�\on�mncff�_pc^_hn�

qcnb�31#�[h^�2.#�l_^o]ncihm�ch�]b[fcgom�[h^�gi\cf_m�l_mj_]ncp_fs,

Scnbion�nb_�om_�i`�\fch^_^�]ihnlifm�ch�nbcm�nlc[f*� nb_�l_f[ncp_fs�fiq�fc]_�f_p_fm�

[h^�nb_�oh_rj_]n_^�`fo]no[ncihm�qiof^�b[p_�l_h^_l_^�nb_�nlc[f�om_f_mm�[m�[�

g_[mol_�i`�_``_]ncp_h_mm,� Pbom�nb_�_rnl[�ncg_�[h^�gih_s�om_^�ni�j_l`ilg�[�

l[h^igct_^�^io\f_+\fch^�mno^s�g[s�b[p_�[]no[ffs�m[p_^�ncg_�[h^�gih_s�ch�nb_�

fiha�loh�\s�jli^o]cha�om_`of�[h^�g_[hcha`of�^[n[,

Pb_�bcmnilc][f�]ihnlif�]fchc][f�nlc[f�moaa_mnm�nb[n�nb_�nl_[ng_hn�_``_]n�`ioh^�

ch�nb_�l[h^igct_^�]fchc][f�nlc[f�g[s�b[p_�oh^_l_mncg[n_^�n_`fo\_htolihäm�jin_hnc[f�

_``_]ncp_h_mm�qb_h�om_^� ch�jl[]nc]_,� ?ihmc^_lcha�ihfs�nb_�g_^c][n_^�][a_m�ch�

nb_�l[h^igct_^�]fchc][f�nlc[f*� nb_l_�q[m�ihfs�[�04#�l_^o]ncih� ch�[ff�mn[a_m�i`�fc]_�

\_nq__h�jl_+nl_[ng_hn�f_p_fm�[h^�nb_�f_p_fm�ih_�q__e�[`n_l�nb_�_h^�i`�nl_[ng_hn,�

Eh�]ihnl[mn*� nb_�bcmnilc][f�]ihnlif�nlc[f�mbiq_^�nb[n�[ff�mn[a_m�i`�fc]_�q_l_�l_^o]_^�

\s�50#�ip_l�nb_�m[g_�ncg_�j_lci^,� Sbcf_�][oncih�gomn�\_�_r_l]cm_^�qb_h�

]igj[lcha�nb_�l_mofnm�i`�nb_�nqi�mno^c_m�\_][om_�i`�^c``_l_h]_m� ch�g_nbi^m�[h^�

jimmc\f_�mcn_�_``_]nm*�nb_�^c``_l_h]_m�ch^c][n_�nb[n�l_]locng_hn�`lig�ohnl_[n_^
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][a_m�ch�nb_�l[h^igct_^�]fchc][f�nlc[f�g[s�b[p_�f_^�ni�[h�oh^_l_mncg[n_�i`�

nl_[ng_hn�_``_]n,

@o_�ni�nb_�`[]n�nb[n�nb_�gi^_�i`�[]ncih�i`�n_`fo\_htolih�chpifp_m�chbc\cncih�

i`�]bcnch�mshnb_mcm*� nb_�_``_]n�i`�g_^c][ncih�q[m�gimn�_pc^_hn�ch�nb_�mn[a_m�i`�fc]_�

qbc]b�oh^_lai�[�gifn,� Pb_l_�q[m�[�57#�l_^o]ncih�ch�]b[fcgom�mn[a_m�[h^�[�47#�

l_^o]ncih� ch�gi\cf_�&jl_+[^ofn�[h^�[^ofn'�mn[a_m�^olcha�nb_�l[h^igct_^�]fchc][f�

nlc[f�j_lci^*�[h^�[�70#�l_^o]ncih� ch�]b[fcgom�mn[a_m�[h^�[�52#�l_^o]ncih�ch�

gi\cf_�mn[a_m�m__h�ch�nb_�bcmnilc][f�]ihnlif�nlc[f,� Pb_�bcmnilc][f�]ihnlif�nlc[f�[fmi�

^_gihmnl[n_^�[�mcahc`c][hn�l_^o]ncih�ch�]ij_ji^c^m�^olcha�nb_�jimn+nl_[ng_hn�

j_lci^,� Pb_l_�q[m�hi�l_^o]ncih� ch�nb_�hog\_lm�i`�al[pc^�`_g[f_m*�mi�nb_�

l_^o]ncih� ch�]ij_ji^c^m�g[s�ch^c][n_�nb[n�nl_[ng_hn�]iof^�[``_]n�nb_�pc[\cfcns�i`�

_aam,

Sbcf_�nb_l_�q_l_�mcahc`c][hn�l_^o]ncihm� ch�gimn�mn[a_m*�nb_�nl_[ng_hn�mncff�

f_`n�[�mct[\f_�jijof[ncih�i`�fc]_*�jl_^igch[n_fs�[^ofnm�[h^�al[pc^�`_g[f_m*�ih�nb_�

`cmb�jijof[ncih�ch�g_^c][n_^�][a_m,� Pbcm�ch^c][n_m�nb[n�n_`fo\_htolih�g[s�\_�

gimn�om_`of�[m�[�]igjih_hn�i`�[�m_[�fc]_�g[h[a_g_hn�jlial[g�qbc]b�]iof^�

ch]fo^_�[h� chcnc[f�\[nb�nl_[ng_hn�ni�l_gip_�g[nol_�fc]_*�nb_h�j_lci^c]�

n_`fo\_htolih�nl_[ng_hnm�ni�e__j� fc]_�f_p_fm� fiq*�[h^�nb_�fc]_�jijof[ncih�

cgg[nol_,� Pbcm�cm�_mj_]c[ffs�cgjiln[hn�]ihmc^_lcha�nb[n�[m�nb_�fc]_�g[nol_*�nb_�

mnl_mm�][om_^�\s�nb_g�ch]l_[m_m�&7/',� Pb_�]ig\ch[ncih�i`�[�]bcnch�mshnb_mcm�

chbc\cnil�&fo`_holih'�qcnb�[h�[^ofnc]c^_�&jsl_nblch'�b[m�\__h�mbiqh�ni�\_�p_ls�

mo]]_mm`of� ch�nb_�]ihnlif�i`�`f_[m�ih�^iam�[h^�][nm�&3.',� En�cm�[fmi�fce_fs�nb[n�

l_j_[n_^�n_`fo\_htolih�nl_[ng_hnm�ip_l�ncg_�qiof^�_p_hno[ffs�mbiqh�l_^o]ncihm
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ch�nb_�[^ofnm�[h^�al[pc^�`_g[f_m�^o_�ni�[�]ig\ch[ncih�i`�h[nol[f�[nnlcncih�[h^�

l_^o]_^� l_]locng_hn�`lig�cgg[nol_�mn[a_m,

Pb_m_�nlc[fm�_p[fo[n_^�nb_�mbiln�n_lg�_``_]ncp_h_mm�i`�n_`fo\_htolih�[`n_l�

ih_�nl_[ng_hn,� En�cm�moaa_mn_^�nb[n�`onol_�mno^c_m�_r[gch_�nb_�_``_]ncp_h_mm�i`�

j_lci^c]�n_`fo\_htolih�nl_[ng_hnm�`il�]ihnliffcha�fc]_�^olcha�[h�_hncl_�m_[mih*�

_cnb_l�[m�nb_�ihfs�nl_[ng_hn�il�ch�]ig\ch[ncih�qcnb�[h� chcnc[f�[^ofnc]c^_�nl_[ng_hn,

4,0� =nn`nnh`io�ja�jpo^jh`�h`\npm`h`ion

Pb_l_�q[m�hi�msmn_g[nc]�\c[m�`ioh^�\_nq__h�`__^+[h^+^cj�p_lmom�]liq^+�

[h^+^cj�m[gjfcha�g_nbi^m�`il�_cnb_l�q_cabn�il�fc]_�]iohn�g_[mol_g_hnm,� Sbcf_�

nb_� f[]e�i`�[�^c``_l_h]_�g[s�b[p_�\__h�^o_�ni�fiq�jiq_l�ch�nb_�]igj[lcmih�mno^s*�

nb_�`ch^cham�^i� ch^c][n_�nb[n�c`�[hs�\c[m�q[m�jl_m_hn*� cn�q[m�jli\[\fs�mo\nf_,� D[^�

nb_l_�\__h�[hs�\c[m�[nnlc\on[\f_�ni�m[gjfcha�g_nbi^�^olcha�nb_�]fchc][f�nlc[f*� cn�

qiof^�b[p_�\__h�[�hih+^c``_l_hnc[ncha�\c[m�&c,_,�[�\c[m�qbc]b�qiof^�hin�][om_�il�

ch]l_[m_�[�^c``_l_h]_�\_nq__h�aliojm'�mch]_�[ff�][a_m�q_l_�m[gjf_^�\s�nb_�m[g_�

g_nbi^�nblioabion�nb_�nlc[f,

=h�[h_mnb_nc]�\[nb�q[m�mbiqh�ni�mcahc`c][hnfs�l_^o]_�nb_�hog\_l�i`�gi\cf_�

fc]_�ih�m[gjf_^�`cmb,� Sbcf_�cn�b[m�a_h_l[ffs�\__h�[]]_jn_^�nb[n�nbcm�jli\[\fs�

i]]olm*� fcnnf_�jl_pciom�qile�b[^�\__h�l_jiln_^�ni�ko[hnc`s�nb_�_``_]n,� =fnbioab�cn�

q[m�hin�_r[gch_^*�^c``_l_h]_m�ch�nb_�_``_]nm�i`�p[lciom�[h_mnb_nc]�[a_hnm�ih�fc]_�

]iohnm�g[s�_rcmn,� L_lb[jm�ih_�[h_mnb_nc]�cm�moj_lcil�ni�inb_lm�ch�gchcgctcha�nb_�

_``_]n�ih� fc]_�]iohnm,

Pb_l_�q[m�[�bcab�f_p_f�i`�[al__g_hn�\_nq__h�nb_�nqi�fc]_�]iohn_lm,� Pb_m_
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l_mofnm�ch^c][n_�nb[n*�qcnb�nl[chcha*�^c``_l_hn�]iohn_lm�][h�sc_f^�]ihmcmn_hn*�

l_j_[n[\f_�^[n[,

Hc]_�]iohnm�ih�`cmb�qbc]b�q_l_� f_nb[ffs�m[gjf_^�q_l_�`ioh^�ni�\_�

]ihmcmn_hnfs�fiq_l�nb[h�nb_�[hn_+giln_g�]iohnm,� Och]_� f_nb[f�m[gjfcha�cm�[�

]iggih�jl[]nc]_*�][l_�mbiof^�\_�_r_l]cm_^�qb_h�omcha�nbcm�g_nbi^,� Iil_�qile�

h__^m�ni�\_�^ih_�ni�^_n_lgch_�nb_�][om_�i`�nb_m_�l_^o]ncihm*�\on�ch�nb_�

g_[hncg_*� fc]_�]iohnm�`lig� f_nb[ffs�m[gjf_^�`cmb�mbiof^�\_�chn_ljl_n_^�qcnb�

][oncih,

Pb_�m[gjf_�mct_�][f]of[ncihm�mbiq_^�nb[n�[m�g_[h�q_cabn�il�fc]_�]iohn�

ch]l_[m_m*�p[lc[\cfcns�ch]l_[m_m*�[h^�nb_l_`il_�nb_�l_kocl_^�m[gjf_�mct_�gomn�

ch]l_[m_�ni�g[chn[ch�[�]ihmn[hn�f_p_f�i`�jl_]cmcih,

4,1� ?ji^gpndjin

Pb_�]ig\ch_^�_``ilnm�i`�nbcm�qile�^_gihmnl[n_�nb[n�l[h^igct_^*�]ihnliff_^*�

^io\f_�\fch^_^�]fchc][f�nlc[fm�j_l`ilg_^�ni�C?L�mn[h^[l^m�[l_�`_[mc\f_�[h^�

mig_ncg_m�g[s�\_�h_]_mm[ls�ch�[�]igg_l]c[f�[ko[]ofnol_�m_nncha�ni�jlipc^_�

]l_^c\f_�[h^�[]]ol[n_�]ih]fomcihm�`lig�nb_�^[n[�a_h_l[n_^,� C?L�mn[h^[l^m�[l_�

_mm_hnc[f�ni�[mmol_�nb_�]l_^c\cfcns�i`�nb_�^[n[�a_h_l[n_^�_mj_]c[ffs�c`�nb_�qile�cm�

mo\d_]n�ni�l_aof[nils�l_pc_q,� Pb_�l[h^igct_^�[h^�]ihnliff_^�[mj_]nm�i`�nb_�

jlini]if� ch]l_[m_^�nb_�fce_fcbii^�i`�nb_�]fchc][f�nlc[f�\_cha�mo]]_mm`offs�]igjf_n_^�

ch�]ih^cncihm�qb_l_�oh`ilm__h�]cl]ogmn[h]_m�fce_�q_[nb_l�[h^�inb_l�^cm_[m_�

`[]nilm�]iof^�_[mcfs�m[\in[a_�nb_�nlc[f,

?fchc][f�nlc[fm�qbc]b�[l_�j_l`ilg_^�[m�j[ln�i`�nb_�^loa�[jjfc][ncih�jli]_mm
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[l_�[�gcr_^�\f_mmcha�`il�l_m_[l]b_lm,� Sbcf_�nb_s�jlipc^_�[�nl_g_h^iom�

ijjilnohcns�ni�j_l`ilg�ko[fcns�l_m_[l]b*�qilecha�qcnbch�nb_�h__^m�[h^�]ih]_lhm�i`�

nb_�]iljil[n_�mjihmil�][h�mig_ncg_m�\_�[�]b[ff_ha_,� ?ih`c^_hnc[fcns�cm�[�jlcg_�

]ihmc^_l[ncih�qb_h�h_q�jli^o]nm�[l_�\_cha�_p[fo[n_^,� ?ihm_ko_hnfs*�nb_�

mjihmilm�i`�mo]b�mno^c_m�g[s�hin�\_�qcffcha*�il�[\f_*� ni�mb[l_�l_mofnm�i`�jl_pciom�

il�]ich]c^_hn�qile�\_cha�^ih_�ih�nb_�m[g_�nl_[ng_hn,� =h�[^^_^�^c``c]ofns�cm�nb[n�

\_][om_�nb_�nl_[ng_hn�cm�h_q*�nb_l_�cm�jli\[\fs�m][hn�ch`ilg[ncih� ch�nb_�fcn_l[nol_�

[\ion�nb_�nl_[ng_hn,� =�f[]e�i`�ch`ilg[ncih�[\ion�nb_�jb[lg[]iech_nc]�jlij_lnc_m�
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Iil_�mno^s�h__^m�ni�\_�^ih_�ih�nb_�p[fc^cns�[h^� fcgcn[ncihm�i`�]_ln[ch�

m[gjfcha�g_nbi^m�ch�`c_f^�]ih^cncihm�[m�nbcm�qile�b[m�mbiqh�nb[n� l_mofnm�][h�\_�

me_q_^�^_j_h^cha�ih�nb_�g_nbi^m�om_^,� Iil_�mifc^�_pc^_h]_�i`�nb_�_``_]nm�i`�

^c``_l_hn�m[gjfcha�g_nbi^m�qiof^�acp_�chp_mnca[nilm�gil_�ch`ilg[ncih�ni�]biim_�

[jjlijlc[n_�g_nbi^m�qbc]b�qiof^�sc_f^�nb_�\_mn�l_mofnm,

/ 4 .



>d]gdjbm\kct

/,� O=QJ@ANO�NH,�O[fgih�[ko[]ofnol_8�jl_m_hn�mn[nom�[h^�jlimj_]nm�`il�nb_�

`onol_,� Eh8�>iab_h�=@,*�_^,�?if^�q[n_l�[ko[]ofnol_�ch�=nf[hnc]�?[h[^[,�0 Y�_^cncih,�

Iih]nih8�Pb_�?[h[^c[h�Ehmncnon_�`il�N_m_[l]b�ih�N_acih[f�@_p_fijg_hn*� /7738�

j,�15+6/,

0,� JAS�>NQJOSE?G�@AL=NPIAJP�KB�BEODANEAO�=J@�=MQ=?QHPQNA,�

/775�+� /776�=hho[f�N_jiln,� /776,

1,� DQ�AP�I,� P_rn\iie�i`�`cmb�]ofnol_8�\l__^cha�[h^�]ofncp[ncih�i`�`cmb,� 0 (Y�_^cncih,�

Hih^ih8�Bcmbcha�J_qm�>iiem�Hn^,� /764,

2,� JKN@IK�N,� Pb_�p_n_lch[ls�[jjli[]b�ni�m[fgih�`[lgcha� ch�Jilq[s,� Eh8�

>liqh*� H*�_^,� =ko[]ofnol_�`il�p_n_lch[lc[hm8�`cmb�bom\[h^ls�[h^�g_^c]ch_,

Kr`il^8� L_la[gih�Ll_mm*� /771*j,� /57+/7/,

3,� >N=?GAPP�F*�G=NNAI=J�C,� @cm_[m_�nl_[ng_hn�ch�h_nj_h�[ko[]ofnol_,� Eh8�

G_hn�IH*� Lijj_�PP*� _^m,� @cm_[m_m�i`�m_[q[n_l�h_nj_h+l_[l_^�m[fgihc^�`cmb_m,�

@_j[lng_hn�i`�Bcmb_lc_m�[h^�K]_[hm*� L[]c`c]�>cifiac][f�On[ncih*�J[h[cgi*�>,?,*�

?[h[^[*� /7768�7+/4,

4,� OPALDAJ�?*�NE>>HA�?O,� =h�_p[fo[ncih�i`�mol`[]_�gilc\oh^�m[fgih�[m
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ch^c][nilm�i`�m_[j_h�^cm_[m_�mn[nom,� =ko[]ofnol_� /7739� /118� /+6,

5,� D=II�AHH�GH,� Pb_�l_f[ncp_�\c[m�ch�m[gjfcha�_mncg[n_m�i`�jli^o]ncih�[h^�

^cm_[m_�j[l[g_n_lm�i`�][a_^�=nf[hnc]�m[fgih,� I[mn_lm�Pb_mcm,� ?b[lfinn_niqh8�

Qhcp_lmcns�i`�Llch]_�A^q[l^�Emf[h^*� /770,

6,� LEGA�=S,�O_[�fc]_+g[dil�j[nbia_hm�i`�`[lg_^�=nf[hnc]�m[fgih,� L[l[mcnifias�

Pi^[s,� /7679�38�07/+075,

7,� >NKJ�FA*�OKIIANREHHA�?*�FKJAO�I*�N=A�CD,� Pb_�m_nnf_g_hn�[h^�

[nn[]bg_hn�i`�_[lfs�mn[a_m�i`�nb_�m[fgih�fiom_*�0?H?GHBKB?CILJ�J;DEGFCJ�

&?ij_ji^[8�?[fcac^[_'�ih�nb_�m[fgih�bimn*�3;DEG�J;D;I&� F�Viifias�/77/9�0028�

0./+ 0/0 ,

/.,� I=NCQHEO�H,� Bcp_�echa^igm8�[h� cffomnl[n_^�aoc^_�ni�nb_�jbsf[�i`�fc`_�ih�

A[lnb,� O[h�Bl[h]cm]i8� SD�Bl__g[h�[h^�?igj[hs*� /776,

//,� G=>=P=�V,�?lomn[]_[�[m�_h_gc_m�i`�`cmb_m,� Ohc_mtei�OB*�=r_fli^�DN*�_^m,�

F_lm_s�?cns8�P,B,D,� Lo\fc][ncihm*� /75.,

/0,� G=>=P=�V,�Coc^_�ni�nb_�j[l[mcn_m�i`�`cmb_m�i`�?[h[^[8� j[ln�EE� +�?lomn[]_[,�

I[laifcm�H,� [h^�G[\[n[�V*�_^m,� Knn[q[8�@_j[lng_hn�i`�Bcmb_lc_m�[h^�K]_[hm*�

/766,
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/1,� DKC=JO�SA,� Eh`_]ncih�^sh[gc]m�i`�m_[�fc]_*�0?H?GHBKB?CILJ�J;DEGFCJ�

&?ij_ji^[8�?[fcac^[_'�j[l[mcnc]�ih�=nf[hnc]�m[fgih�P3;DEG�J;D;C"�]ofnol_^�ch�

g[lch_�q[n_lm�i`�nb_�fiq_l�>[s�i`�Boh^s,� ?[h[^c[h�P_]bhc][f�N_jiln�i`�

Bcmb_lc_m�[h^�=ko[nc]�O]c_h]_m�0.45*� /773,

/2,� SKKPPAJ�N*�OIEPD�FS*�JAA@D=I�A=,�=mj_]nm�i`�nb_�\cifias�i`�nb_�

j[l[mcnc]�]ij_ji^m�0?H?GHBKB?CILJ�J;DEGFCJ�[h^�,;DCALJ�?DGFA;KLJ�ih�`[lg_^�

m[fgihc^m*�[h^�nb_cl�nl_[ng_hn,� Lli]__^cham�i`�nb_�Nis[f�Oi]c_ns�i`�A^ch\olab�

/7609�66/8/63+/75,

/3,� I=?GEJJKJ�>I,�O_[�fc]_8�[�l_pc_q,� Silf^�=ko[]ofnol_� /7759�0683+/.,

/4,� FKDJOKJ�O?*�=H>NECDP�HF,� Pb_�^_p_fijg_hn[f�mn[a_m�i`�

0?H?GHBKB?CILJ�J;DEGFCJ�&Glis_l*� /615'� &?ij_ji^[8�?[fcac^[_',�?[h�F�Viif� /77/�9

478707+73.,

/5,� FKD=JJAOOAJ�=,� A[lfs�mn[a_m�i`�0?H?GHBKB?CILJ�J;DEGFCJ�&?ij_ji^[*�

?[fcac^[_',� O[lmc[�/7569�418/47+/54,

/6,� O?DN=I�P=,� Oojjf_g_hn[ls�^_m]lcjncihm�i`�nb_�^_p_fijg_hn[f�mn[a_m�i`�

0?H?GHBKB?CILJ�J;DEGFCJ�P/IGN?I$� /615'�&?ij_ji^[8�?[fcac^[_',� Eh8�>irmb[ff�C=*�

@_`[s_�@,�_^m,� L[nbia_hm�i`�qcf^�[h^�`[lg_^�`cmb8�m_[�fc]_,� ?bc]b_mn_l8� Affcm�

Dilqii^*� /7718�1.+25,
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/7,� NEP?DEA�C*�IKN@QA�&HQJPV'�=F*�LEGA�=S*�N=A�CD,� K\m_lp[ncihm�ih�

g[ncha�[h^�l_jli^o]ncp_�\_b[pciol�i`�0?H?GHBKB?CILJ�J;DEGFCJ$� Glis_l�

&?ij_ji^[8�?[fcac^[_',� Fiolh[f�i`�Arj_lcg_hn[f�I[lch_�>cifias�[h^�A]ifias�

/7749�0./8063+076,

0.,� DKC=JO�SA*�PNQ@A=Q�@F,� Ll_fcgch[ls�mno^c_m�ih�nb_�\cifias�i`�m_[�fc]_*�

,;DCALJ�?DGFA;KLJ$�,;DCALJ�=LIKCJ�[h^�0?H?GHBKB?CILJ�J;DEGFCJ�&?ij_ji^[8�

?[fcaci^['�j[l[mcnc]�ih�][a_+]ofnol_^�m[fgihc^m�ch�nb_�fiq_l�>[s�i`�Boh^s,�

?[h[^c[h�P_]bhc][f�N_jiln�i`�Bcmb_lc_m�[h^�=ko[nc]�O]c_h]_m�/5/3,� /767,

0/,� F=?GOKJ�@*�IEJ?DEJ�@,� =mj_]nm�i`�nb_�l_jli^o]ncp_�ionjon�i`�nqi�][fcac^�

]ij_ji^�mj_]c_m�j[l[mcnc]�ih�]ofncp[n_^�m[fgih,� Ehp_ln_\l[n_�N_jli^o]ncih�[h^�

@_p_fijg_hn�/7709�00865+7.,

00,� PQHHU�K,� Ll_^c]ncha� ch`_mn[ncih�j[l[g_n_lm�[h^�cgj[]nm�i`�][fcac^�]ij_ji^m�

ch�qcf^�[h^�]ofnol_^�`cmb�jijof[ncihm,� Ehp_ln_\l[n_�N_jli^o]ncih�[h^�

@_p_fijg_hn�/7709�0087/+/.0,

01,� FKDJOKJ�O?*�=H>NECDP�HF,� @_p_fijg_hn*�aliqnb*�[h^� molpcp[f�i`�

0?H?GHBKB?CILJ�J;DEGFCJ�&?ij_ji^[8�?[fcac^[_'� oh^_l�f[\il[nils�]ih^cncihm,�F�

g[l�\cif�=mmi]�Q�G� /77/�9�5/8203+214,

02,� >KT=OLAJ�G,� C_ial[jbc][f�[h^�n_gjil[f�p[lc[ncih� ch�[\oh^[h]_�i`
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m[fgih� fc]_� P0?H?GHBKB?CILJ�J;DEGFCJ"�ih�m[fgih� P3;DEG�J;D;I�0&"&� E?AO�Fiolh[f�

i`�I[lch_�O]c_h]_�/7759�328//22+//25,

03,� FKJO@KPPEN�D*�>NKJ�FA*�SKKPPAJ�N*�PQNJ>QHH�FB,�Pb_�

bcmnij[nbifias�[mmi]c[n_^�qcnb�nb_�jl_+[^ofn�[h^�[^ofn�mn[a_m�i`�0?H?GHBKB?CILJ�

J;DEGFCJ�ih�nb_�=nf[hnc]�m[fgih*�3;DEG�J;D;I&� Fiolh[f�i`�Bcmb�@cm_[m_m�/7709�

/3830/+305,

04,� JUHQJ@�=*�S=HH=?A�?*�DKRH=J@�P,� Pb_�jimmc\f_�lif_�i`�

0?H?GHBKB?CILJ�J;DEGFCJ�&Glis_l'� ch�nb_�nl[hmgcmmcih�i`�ch`_]nciom�m[fgih�

[h[_gc[,� Eh8�>irmb[ff�C=*�@_`[s_�@*�_^m,� L[nbia_hm�i`�qcf^�[h^�`[lg_^�`cmb8�

m_[�fc]_,� ?bc]b_mn_l8� Affcm�Dilqii^*� /7718�145+151,

05,� JAOA�H*� AJCAN�K,� Emif[ncih�i`�+?IGEGF;J�J;DEGFC=C>;�`lig�m[fgih� fc]_�

0?H?GHBKB?CILJ�J;DEGFCJ�[h^�g[lch_�jf[henih,� @cm_[m_m�i`�=ko[nc]�Kla[hcmgm�

/7719/4857+6/,

06,� LE=OA?GE�S*�I=?GEJJKJ�>I,� Hc`_�]s]f_�i`�[�m_[�fiom_*�,;DCALJ�

?DGFA;KLJ�NGF�Jil^g[h*� /610�&?ij_ji^[*�Ocjihimnig[nic^[*�?[fcac^[_',� ?[h�F�

Viif� /7739�51852+60,

07,� >A=PPEA�I,� L_lmih[f�]iggohc][ncih,� ?ihmc^_l[\f_�`ch[h]c[f�[^p[hn[a_m�

ni�\_�a[ch_^�\s�]ill_]n�om_�i`�Aeni\[hh*�\s�Kh[lb_cg�=I,� /776,
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1.,� @KQCH=O�F@I,� O[fgih�`[lgcha8�i]]oj[ncih[f�b_[fnb� ch�[�h_q�lol[f�

ch^omnls,�K]]oj[ncih[f�I_^c]ch_� /7739�23867+70,

1/,� FKJAO�IS*�OKIIANREHHA�.*�SKKPPAJ�N,� N_^o]_^�m_hmcncpcns�i`�nb_�

m[fgih� fiom_*�0?H?GHBKB?CILJ�J;DEGFCJ$�ni�nb_�ila[hijbimjb[n_�^c]bfilpim,� F�i`�

Bcmb�@cm_[m_m�/7709/38/75+0.0,

10,� K%D=HHKN=J�F*�DKC=JO�S,� Bclmn�om_�ch�Jilnb�=g_lc][�i`�[t[g_nbcjbim�

ni�nl_[n�=nf[hnc]�m[fgih�`il�m_[�fc]_� ch`_mn[ncih8�jli]_^ol_m�[h^�_``c][]s,

?[h[^c[h�R_n_lch[ls�Fiolh[f� /7749�1584/.+4//,

11,� NKPD�I*�NE?D=N@O�ND*�@K>OKJ�@L*�N=A�CD,� Bc_f^�nlc[fm�ih�nb_�

_``c][]s�i`�nb_�ila[hijbimjbilom�]igjioh^�[t[g_nbcjbim�`il�nb_�]ihnlif�i`�m_[�

fc]_� &?ij_ji^[8�?[fcac^[_'� ch`_mn[ncihm�i`�`[lg_^�=nf[hnc]�m[fgih� P3;DEG�J;D;C"&�

=ko[]ofnol_� /7749� /2.80/5+017,

12,� D=NP�FH*�PD=?GAN�FNI*�>N=E@SKK@�F?*� BN=OAN�JN*�I=PPDASO�

FA,� Jip_f�]sj_lg_nblch�`ilgof[ncih�`il�nb_�]ihnlif�i`�m_[�fc]_�ih�m[fgih� P3;DEG�

J;D;I"&� R_n_lch[ls�N_]il^� /7759� /2.8/57+/6/,

13,� KOSAEHAN�C@*�?=NOKJ�PH*�>Q?G�S>*�R=J�CAH@AN�C=,� ?fchc][f�[h^�

^c[ahimnc]�p_n_lch[ls�nirc]ifias,� 1 Y�_^,� @o\oko_8� G_h^[ff-Dohn�Lo\fcmbcha�

?igj[hs*� /763,
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14,� I=?JAEH�L,� F[g_m�I[]ec_�^i_m�\[nnf_�qcnb� fc]_,� =nf[hnc]�Bcmb�B[lgcha

/7739�685,

15,� >NQJK�@S*�N=UJ=N@�NO,� Ono^c_m�ih�nb_�om_�i`�bs^lia_h�j_lirc^_�[m�[�

g_nbi^�`il�nb_�]ihnlif�i`�m_[�fc]_�ih�=nf[hnc]�m[fgih,� =ko[]ofnol_�Ehn_lh[ncih[f�

/7729�08/.+/6,

16,� FKDJOKJ�O?*�I=NCKHEO�H,� A``c][]s�i`�cp_lg_]nch�`il�]ihnlif�i`�nb_�

m[fgih� fiom_�0?H?GHBKB?CILJ�J;DEGFCJ�ih�=nf[hnc]�m[fgih,� @cm_[m_m�i`�=ko[nc]�

Kla[hcmgm�/7719� /58/./+/.3,

17,� DKU�P*� DKNO>ANC�PA*�J=BOP=@�E,� Pb_�^cmjimcncih�i`�cp_lg_]nch�ch�

=nf[hnc]�m[fgih,� Lb[lg[]ifias�[h^�Pirc]ifias�/77.9�4581.5+1/0,

2.,� OIEPD�LN*�IKHKJAU�I*�I]AHHECKP�=*�?H=NGA�O*�L=HIAN�N*�

KäGAHHU�F*�Kä>NEAJ�B,� Pb_�_``c][]s�i`�il[f� cp_lg_]nch�ch�nb_�]ihnlif�i`�m_[�fc]_�

ch`_mn[ncihm�i`�`[lg_^�=nf[hnc]�m[fgih,� Eh8�>irmb[ff�C=*�@_`[s_�@*�_^m,�

L[nbia_hm�i`�qcf^�[h^�`[lg_^�`cmb8�m_[�fc]_,� ?bc]b_mn_l8� Affcm�Dihqii^*� /7718�

074+1.5,

2/,� >QNG=�F*�D=IIAHH�GH*�DKNO>ANC�PA*�FKDJOKJ�CN*�N=EJJEA�@F*�

OLA=NA�@F,� @loam� ch�O[fgihc^�[ko[]ofnol_�+�=�l_pc_q,� F,�p_n,� Lb[lg[]if,�

Pb_l[j,� /7759�0.8�111+127,
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20,� NKPD�I*�NE?D=N@O�ND*�OKIIANREHHA�?,� ?oll_hn�jl[]nc]_m�Eh�nb_�

]b_ginb_l[j_onc]�]ihnlif�i`�m_[�fc]_�ch`_mn[ncihm�ch�[ko[]ofnol_8�[�l_pc_q,

Fiolh[f�i`�Bcmb�@cm_[m_m,� /7719� /48/+04,

21,� @=REAO� EI*�CEHHE>N=J@�L=*�I]DAJANU�FC*�N=A�CD,� Ahpclihg_hn[f� lcme�
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22,� ?KHHEAN�HI*�BEJJ�AD,� =h�[mm_mmg_hn�i`�nb_�[]on_�cgj[]n�i`�nb_�m_[�fc]_�

nl_[ng_hn�cp_lg_]nch�ih�[�\_hnbc]�]iggohcns,� Fiolh[f�i`�Arj_lcg_hn[f�I[lch_�

>cifias�[h^�A]ifias�/7769�01.8/1/+/25,

23,� OPKJA�F*�OQPDANH=J@�EJ*�OKIIANREHHA�?O,� NE?D=N@O�ND*�R=NI=�

GF,� Pb_�_``c][]s�i`�_g[g_]nch�\_hti[n_�[m�[h�il[f�nl_[ng_hn�i`�m_[�fc]_*�
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_p[fo[ncih�i`�_g[g_]nch�\_hti[n_�`il�nb_�]ihnlif�i`�m_[�fc]_�ih�=nf[hnc]�m[fgih*�

mo\gcnn_^�`il�jo\fc][ncih� /777,

25,� AN@=HFE,� J_q�^loa�nl_[ng_hn�bcnm�fc]_�qb_h�nb_s�[l_�gimn�pofh_l[\f_,� Bcmb�

B[lgcha� Ehn_lh[ncih[f� /7759�028�7,

/ 4 6



26,� =JKJ,� B__^�nl_[ng_hn�[a[chmn�fc]_�a[chm�mojjiln�ch�Jilq[s,� Bcmb�B[lgcha�

Ehn_lh[ncih[f� /7759�028� /.,

27,� NEP?DEA�C,� A``c][]s�[h^�[]ncih�i`�?IA+/12�om_^�[m�[h�il[f�nl_[ng_hn�`il�

nb_�]ihnlif�i`�m_[�fc]_*� 0?H?GHBKB?CILJ�J;DEGFCJ&� >off_nch�i`�nb_�=ko[]ofnol_�

=mmi]c[ncih�i`�?[h[^[�/7749�74+28�04,
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<2� \ � Öh� Y �Y � Edddhd%�=�hÖ� � djjjd̀ tso
K '� a � / / � R gddmdag?id%,,,,,,,,,,,,,,,,,,,,,,, X2?.d`%%:{

REgIdgoaig>,,,,,,,,,,,,,,,,,,,,,,,,, %*31S-&9

EGMaDçgPO8�m�h�Idgg*�mgga*�?g*�ÖgdKgo�S,DEE*�?I�7%#C�
Idg��?dijQ�Idgg�4Ü.�Idg9�R*/dhi�LmddPd�d�Jhdod�

amdhd�? &g&d�=KddK�
Eg�Eod8�ipdo�]d�dgd%d9�i�//Ü��6@�kdd%,o

Y� BAA@�é0%>=CO� Y � Z �
BAN�@=U

% - q ^ + � L E C I A J P � ,R� * ,
II F EES E8�6'

*� - � %  % m � IêKO}(?HÖ G?%daagkdddag�Iddim*dd�Ld 
 Y ;�  #� >=� 3X�4O

- t å � R,� dg� c}� A.@D1�
@� /� JAP�SE*�{dOe�8I]ge

LNKKK?P� . % ?2S?=�
I=JQa� @= EA ,� =QCQOP� 0.*/77̀� H K E! �4/.51/

H!3$�2$,$

. � +



=kk`i_ds�>�+� As\hkg`�ja�\�^\b`� g\]`g

?=HE?E@A

N_m_[l]b� Plc[f

?[a_� 0@ A?

 �B;�76<E�FB�
;::9�:68=�96G�

/::9 1<%.6G

5:><=F�B;�
;::9�C:D�96G



=jj_h^cr�?�+�@[n[�]iff_]ncih�mb__nm
-6?>8>9:�-?>A>86?�4D>6?�"'++*#

O\hkgdib�@\o\�Oc``o
@\o`8ZZZZZZZZZZZZZZ
Odo`-Kri`m8ZZZZZZZZZZ

<RWI0�AVI�:QN�R U�HEUN�SIQGMO�
:QMWMEO�EQH�5EOI�EMO�GLEQKIV

Pdh`8
Z?\b �̀!8,

Hd^`�^jpion�]t8Z
So,�O\hkg`n�]t8Z

7MVL CIMKLW
!NK"

ODGQKOL
!GP"

4RSISRHMHV 4LEOMPXV�
'� � (

4LEOMPXV
) � *

>UI$2HXOW 2HXOWV 8UEYMH
7IPEOIV

5EPEKI�@GRUI

'

(

)

*

+

,

-

@

/

'&

''

'(

')

'*

'+

',

'-

'.

'/

(&

('

((

()

(*

(+

@\h\b`�n^jm`8�.;i^mh\g*� g;di^m`\n`_�hp^pn*�0;nh\gg� \m`\�j a�npk`mad^d\g�_\h\b`*�1;E\mb`�\m`\�
ja�npk`mad^d\g�_\h\b`*�2;nh\gg�\m`\�j a�_``k�_\h\b`*�3;d\mb`�\m`\�j a�_``k�_\h\b`

@\o\�m`^jm_`_�]t8,

N`\_�\i_�pi_`mnojj_�]t8

/56



?\gd^d_`�? gdid^\g�P md\ g�&/774'

@\dgt�B``_�?jinphkodji�
-?B8&� 1A8�+>;�. @�)5@;�/8>6:<�.><D

Pj�]`�adgg`_�jpo�]t�N`n`\m^c�=nndno\io�jigt,

@\o`8ZZZZZZZZZZZZZ� ?\b`8Z
Odo`�Hj^\odji8ZZZZZZZZZZZZZZZZZZZZ

Pm`\oh`io�B``_�=ggj^\odji�
B``_�g`oo`m8ZZZZZZZ
=hjpio�ja�a``_8ZZZZZZZZZZZZZZZZ
@\o`-Pdh`�m`hjq`_�amjh�nojm\b`8,�
N`n`\m^c�=nndno\io�Odbi\opm`8ZZZZ

Pj�]`�adgg`_�jpo�]t�Odo`�Sjmf`m�jigt,
@\o`8ZZZZZZZZZZZZZZZZZZZZZZ ?\b`8,

Pm`\oh`io�a``_
=hjpio�a`_� Pdh`�B`_� Odo`�S jmf`mãn�Eidod\gn

N`bpg\m�B``_
=hjpio�a`_� Pdh`�B`_� Odo`�S jmf`mãn�Eidod\gn

N`\_�\i_�Qi_`mnojj_�]t8

/57



=kk`i_ds�@�+�Odo`�I\kn

..j

3>F:� '

=/+=E2�;�B\mhãn�^\b`�g\] g̀n�
=+J�;�diq`nodb\ojmãn�^\b �̀g\] g̀n

2(
3

2)
4 @

2+
6

B``_�r\n�nojm`_�di�\�r\m`cjpn`�ji�ncjm`,�

=gg�^\b`n�+� /0�h`o`mn�nlp\m ,̀

I`^c\id^\g� a``_`mn

2'*2O= 2 O O

2-
8
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