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/*� /?EC=H<;=L?J�)-2�mj_]c_m

-;FIQEH<;=L?JK�[l_�al[g)h_a[ncp_(�mf_h^_l(�mjcl[ffs�]olp_^�\[]n_lc[f�li^m�$N__�Acaol_�

-*-%�qbc]b�l_kocl_�[�gc]li)[_li\c]�[ngimjb_l_�̀ il�aliqnb*�Himn�-;FIQEH<;=L?JK�[mmi]c[n_^�

qcnb� bog[h� _hn_lcncm� aliq� [n� /3á>� [h^� 0.Ä>*� Oi^[s�-;FIQEH<;=L?JK� [l_� l_]iahct_^�

afi\[ffs�[m�nb_�g[dil�[_ncifiac]�[a_hnm�ch�bog[h�̂ c[llb_[f�̂ cm_[m_*� Ob_�hch_n__h�mj_]c_m�[h^�

mo\mj_]c_m�jl_m_hnfs�c^_hnc`c_^�ch�nb_�a_hom�-;FIQEH<;=L?J�nb[n�b[p_�\__h�cmif[n_^� `lig�

bog[hm�[h^+il�[hcg[fm�[l_�jlipc^_^�ch� O[\f_�-*-� \_fiq6�$Gcil(� -552%*

O[\f_�-*-6� (,36;25-,.9/7�mj_]c_m�)�$bog[h�[h^�hih)bog[h�miol]_m%

>*�=HEC -#�FM=HK;ECK

>�=HG=CKMK -#� J?=LMK

-#� =MJNMK >*�KIMLHJMF�<CHN;J�<M<MEMK

-#�@?LMK�55S#�@?LMK -#� KIMLHJMF�<CHN;J�@?=;ECK

-#�@?LMK�mmj*�N?G?J?;ECK -#�KIMLHJMF�<CHN;J�KIMLHJMF

-#� BQHCGL?KLCG;ECK -#� MIK;EC?GKCK

($�1/1:40�KKI#�1/1:40 W-#�/?EN?LC=MK�X

-#�D?DMGC�mmj*�>HQE?C W-#�5BHO;?�X

-#� E;JC W-#�/QHCE?C�X

W-#� .J;=CEECK�#

<giha�nb_m_(�> �D?DMGC�KKI#�D?DMGC�$>*�D?DMGC �cm�gimn�]iggihfs�cmif[n_^�`lig�^c[llb_[f�

^cm_[m_�ch�bog[hm�[h^�[hcg[fm*� -#�D?DMGC�mjj*�>HQE?C!�-#� =HEC#�[h^�>*� E;JC�[l_�i]][mcih[ffs�

chpifp_^�ch�bog[h�^c[llb_[�[m�nb_�_hn_lij[nbia_hc]�-;FIQEH<;=L?JK�!�b_l_[`n_l�l_`_ll_^�ni�

[m�-;FIQEH<;=L?JK#
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E

Bb`nk^�.+.7� ?nemnk^]�Zg]�fb\khl\hib\�_hkfl�h_� =+
hn�[ehh]� Z`Zk�h[l^ko^]�fZ\khl\hib\ZDr� %Hbhk)� .663&+� Oahpg� Zk^� Z�
\hf[bgZmbhg� h_� lbgW^� \hehgb^l� Zg]� Zk^Zl� h_� a^Zor� `khpma+� >+�
?gg"rSg\m`k�rWgg'� Zl�ob^p^]� [r� mkZglfbllbhg� ^e^\mkhg�fb\khl\hir�
%Hbhk)� .663&+� Oahpg� bl� Z� lbg`neZk�?� hk`Zgblf+� ?+� O\Zggbg`
^e^\mkhg�fb\khl\hib\�ob^p�h_�? ^g`rS gZ b^ k %J Z \a Zfd bg ) �.664&+�
O^o^kZe�lbg`e^�?H� hk`Zgblfl)�lahpbg`�libkZe�laZi^�Zg]�_eZ`^eeZk�
lrlm^f+

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 



.+.+/� Aib]^fbheh`r�h_� Eg_^\mbhgl

.+.F/+.�?ebgb\Ze�=li^\ml

Oqi�`ilgm�i`�ch`_]ncih�b[p_�\__h�l_jiln_^�`il�(,36;25-,.9/7$

-*� [�̂ cmm_gch[n_^�`ilg7�[h^

.*� [�fi][fct_^�̀ ilg(�gimnfs�_hn_lcncm�[``_]ncha�[ff�m_r_m�[h^�[a_m*�

(,36;25-,.9/78� b[p_� \__h� cmif[n_^� `lig� ][m_m� i`� \[]n_l[_gc[� [h^� [jj_h^c]cncm� [h^�

cgjfc][n_^�ch�p[lciom�bog[h�̂ cm_[m_m�ch]fo^cha6� ^c[llb_[(�g_hchacncm(�j_lcnihcncm(� m[fjchacncm�

[h^�m_jnc]�[\ilncih�$Hcmbo�[h^�=f[t_l(�-55/%*� Jh_�i`�nb_�gimn�m_lciom�m_ko_f[_�i`�ch`_]ncih�

qcnb�(,36;25-,.9/7�cm�Bocff[ch�=[lly�Nsh^lig_�$B=N%� $Hcmbo�[h^�=f[t_l(� -55/%*

=_][om_�i`�fcgcn[ncihm�qcnb�]ofnol_�n_]bhcko_m(� m_lifiac][f�mno^c_m�]ig\ch_^�qcnb�

]ofnol_m� [h^� ]fchc][f� bcmnilc_m� [l_� om_`of� ch� c^_hnc`scha� j[nc_hnm� fce_fs� ni� b[p_� b[^�

(,36;25-,.9/7�ch`_]ncihm�$I[]b[gech(� -553%*� Ob_�cggoh_� l_mjihm_�ni�(,36;25-,.9/7�

ch`_]ncihm�cm�mcgcf[l�ni�nb[n�i`�inb_l�ch`_]nciom�^cm_[m_m*� N_log�DaH�[h^�DaB�f_p_fm�lcm_�ch�

l_mjihm_�ni� ch`_]ncih�[h^�l_g[ch�_f_p[n_^�`il� /� ni�0�q__em�\_`il_�^_]fchcha�ni�\[m_fch_�

f_p_fm7�m_log�Da<�f_p_fm�lcm_�ihfs�^olcha�nb_�`clmn�`_q�q__em�i`�ch`_]ncihm�[h^�`[ff�l[jc^fs�

$=f[t_l�/9�, 2"�-5407�H[m][ln)G_gih_�/9�, 2"�-543�[h^�F[f^il�/9�, 2"�-54/*� @htsg_�Gche_^�

Dggohimil\[hn� <mm[s� $@GDN<%� [jj_[lm� ni� \_� nb_� gimn� ]iggihfs� om_^� g_nbi^� `il�

g_[molcha�m_log�[hnc\i^c_m�$=f[t_l�/9�, 2"�-5407� C_l\lche�/9�, 2 !� -5447� I[]b[gech�/9�, 2"�

-545�[h^�Hcmbo�/9�, 2 !�-55/%7�inb_l�g_nbi^m�ch]fo^_�cggohi\fin�[mm[s�$Nj__^� /9�, 2 !�-543�

[h^�I[]b[gech�/9�, 2 !�-541%(�^c``omcih�ch)a_f�@GDN<�$Np_^b_g�/9�, 2 !�-54/%(�[aafonch[ncih�

n_mnm�[h^�]igjf_g_hn�`cr[ncih�$Eih_m�/9�, 2"� .65.&+
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.+.FH/�A\heh`r)�PkZglfbllbhg�Zg]�Lhm^gmbZe�Nbld�BZ\mhkl

-;FIQEH<;=L?J�_hn_lcncm�cm�[�tiihimcm*� >ihn[]n(�jlcg[lcfs�nblioab�nb_�`[_][f)il[f�

lion_(� qcnb� jiofnls(� ][nnf_(� l[q� gcfe(� mol`[]_� q[n_l� [h^� j_nm� cm� l_mjihmc\f_� `il� gimn�

-;FIQEH<;=L?J�ch`_]ncihm�ch�nb_�ch^omnlc[fct_^�qilf^� $Neclliq(�-543%*� Nj_]c`c]�l_jilnm�i`�

nl[hmgcmmcih�i`�nb_� ^cm_[m_� ch]fo^_� `[lg�qile_lm� $fce_fs� [�l_mofn�i`�b[h^fcha� ][nnf_� [h^�

]bc]e_hm%(�i]]oj[ncih[f�_rjimol_�ni�gihe_sm�[h^�biom_bif^�ion\l_[em�^o_�ni�][a_^�\cl^m*�

Ob_�gimn� ]iggih� ][om_� i`�mjil[^c]� ion\l_[em� [h^� ch`_]ncihm� cm� nb_� ]ihmogjncih� i`�

oh^_l]iie_^�]bc]e_h7�biq_p_l�jiofnls�g[s�[fmi�\_�[h�cgjiln[hn�g_[hm�i`�nl[hmgcmmcih�i`�

ch`_]ncih�ni�bog[hm�pc[�]limm)]ihn[gch[ncih�$Gcil(�-552%*� Jnb_l�miol]_m�i`�ch`_]ncihm�b[p_�

\__h�l_jiln_^(�mj_]c`c][ffs�ch�g_[nm*� Gcil�$-552%�mn[n_^�nb[n�nb_�cmif[ncih�i`�-;FIQEH<;=L?J�

b[m�\__h�l_jiln_^�ch�[\ion�1!�i`�l_n[cf�g_[nm�ch�nb_�PN<�[h^�`lig�.�)�1�!�i`�alioh^�\__`�

[h^�\__`�̀ f[he�ch�>[h[^[*� Dh�[� nqi�s_[l�mno^s�ch�[�^_`ch_^�a_ial[jbc][f�[l_[�i`�nb_�PF(�

-;FIQEH<;=L?JK�q_l_�`ioh^�ch�03!�i`�i``[f(�./!�i`�\__`(�-4!�i`�jile�m[gjf_m�[h^�-1!�i`�

f[g\�m[gjf_m*� Dh�[^^cncih(�-;FIQEH<;=L?JK� b[p_�\__h�[mmi]c[n_^�qcnb�p_ls�f[la_�gcfe�[h^�

q[n_l)\ilh_�ion\l_[em�ch�m_p_l[f�]iohnlc_m�$Neclliq(�-543%*

-*-*.*/� O^ZlhgZe�Q[lc[ncih�Zg]�@blmkb[nmbhg

Dh�n_gj_l[n_�@olij_�[h^�Iilnb�<g_lc][(� l_jilnm�i`� ch`_]ncihm�qcnb�-;FIQEH<;=L?JK�

i]]ol�jl_^igch[hnfs�^olcha�nb_�q[lg_l�gihnbm� $Neclliq(� -543%*� Dmif[ncihm�[l_�gil_�

`l_ko_hn�ch�nb_�q_n�m_[mih�nb[h�nb_�^ls�m_[mih�ch�]iohnlc_m�qcnb�]ihmn[hn�g_[h�n_gj_l[nol_m�

nblioabion�nb_�s_[l*� O[or_� $-55.%� l_jiln_^� nb[n� cmif[ncihm� ch]l_[m_^�ch�@haf[h^� ch� nb_�

\_achhcha�i`�nb_�m_]ih^�ko[ln_l�[h^�f[mn�ohncf�N_jn_g\_l*� Dh�Nq_^_h�gil_�cmif[ncihm�[l_
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g[^_� ch�Eofs�[h^�<oaomn(�qcnb�[hinb_l�ch]l_[m_�hin_^�ch�E[ho[ls(�jli\[\fs�^o_�ni�nl[p_f�

j[nn_lhm�$O[or_(� -55.%*

>[h[^[�̀ iffiqm�nb_�j[nn_lh�m__h�ch�n_gj_l[n_�]iohnlc_m(�qcnb�nb_�m_[mih[f�̂ cmnlc\oncih�

j_[echa� ch� f[n_� Eoh_� [h^� f[mncha� nblioab�<oaomn� [h^� N_jn_gd\_l� $Gcil(� -552%*� Nfcabn�

ch]l_[m_m� ch� ch`_]ncih� i`� -;FIQEH<;=L?JK� [l_� l_]il^_^� `iffiqcha� bifc^[sm� mo]b� [m�

Ob[hemacpcha�[h^�>blcmng[m(�jli\[\fs�[m�[�l_mofn�i`�ch]l_[m_^�]ihmogjncih�i`�jiofnls�[h^�

nole_s�$Gcil(� -552%*

.+.+0� (,36;25-,.9/7�1/1:40

-;FIQEH<;=L?J�D?DMGC�cm�l_]iahct_^�[m�nb_�gimn�cgjiln[hn�mj_]c_m�i`�-;FIQEH<;=L?J�

[mmi]c[n_^�qcnb�^c[llb_[f�cffh_mm_m�ch�bog[hm*� Dh`_]ncih�cm�]iggih�nblioabion�nb_�qilf^7�

biq_p_l(�]fchc][f�[h^�_jc^_gcifiac][f�̀ _[nol_m�̂ c``_l�ch�̂ _p_fij_^�[h^�̂ _p_fijcha�]iohnlc_m*

.+.+0+.� @^l\kbimbo^�Aib]^fbheh`r�h_�?�1/1:40

?c[llb_[�ch�bog[hm� ][om_^�\s�-;FIQEH<;=L?J�D?DMGC�b[m�ihfs�\__h�l_]iahct_^�`il�

nb_�f[mn�/�^_][^_m�il�mi(�[fnbioab�cn�q[m�cmif[n_^�`lig�nb_�d_dohog�i`�][fp_m�qcnb�^c[llb_[�[m�

_[lfs�[m�-5/-�$M__m�?L;E#� -55/%*� -;FIQEH<;=L?J�D?DMGC�g[s�]ihn[gch[n_�\inb�mol`[]_�q[n_l�

[h^�micf�^o_�ni� cnm�qc^_mjl_[^�l_m_lpicl�ch�nb_�[hcg[f�echa^ig*� Ol[hmgcmmcih�ni�bog[hm�

l_mofncha� ch�_h^_gc]�ch`_]ncihm�g[s�i]]ol�\s�cha_mncih�i`�]ihn[gch[n_^� `ii^m(�ohnl_[n_^�

q[n_l(�^cl_]n�]ihn[]n�qcnb�ch`_]n_^�[hcg[fm�[h^�f_mm�]iggihfs(� ch`_]n_^�bog[hm�[h^�nl[p_f�

$=f[m_l(�-553%*�Jon\l_[em�[l_�omo[ffs�̂ o_�ni�cha_mncih�i`�oh^_l]iie_^�jiofnls(�]ihn[gch[n_^�

q[n_l�[h^�ohj[mn_olcm_^�gcfe�$=f[m_l�?L�; E!� -54/%*
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?c[llb_[� ch� bog[hm� ^o_� ni� -#� D?DMGC� cm� kocn_� ]iggih� [h^� nbcm� \[]n_lcog�b[m�

molj[mm_^�5;EFHG?EE;�[m�nb_�gimn�]iggih�[a_hn�i`�̂ c[llb_[f�^cm_[m_�mch]_�nb_�f[n_�-54,#m�

$Gcil(�-552%*�Ciq_p_l(�g[hs�bimjcn[f�f[\il[nilc_m�̂ i�hin�lionch_fs�]ofnol_�̀ il�nbcm�ila[hcmg�

[h^�nbom�ch`_]ncih�qcnb�-#D?DMGC�cm�]ihmc^_l_^�ni�\_�mo\mn[hnc[ffs�oh^_l)l_jiln_^*�Ob_�[hho[f�

ch]c^_h]_�i`�ch`_]ncih�cm�_mncg[n_^�ni�\_�-,,,�j_l�-,,(,,,�j_lmihm�$=f[t_l(�-553%*� K_lmihm�

i`�[hs�[a_�][h�\_�ch`_]n_^�qcnb�>*�D?DMGC#� Dh�^_p_fij_^�]iohnlc_m(�nb_�bcab_mn�[a_�mj_]c`c]�

[nn[]e�l[n_m�[l_�ch�]bcf^l_h�oh^_l�-�s_[l�if^(�[h^�[�m_]ih^�fiq_l�j_[e�i`\li[^_l�l[ha_�i]]olm�

\_nq__h�nb_�[a_m�i`�-1�[h^�/,�s_[lm�i`�[a_�$O[or_�?L�;E#(� -544%*

-;FIQEH<;=L?JD?DMGC�b[m� \__h�cmif[n_^�̀ lig�][m_m�i`\[]n_l[_gc[(�[jj_h^c]cncm�[h^�

gil_�l_]_hnfs�q[m�[mmi]c[n_^�qcnb�l_[]ncp_�[lnblcncm(�M_cn_lâm�Nsh^lig_�[h^�B=N�(�nb_�f[nn_l�

\_cha�ih_�i`�nb_�gimn�m_lciom�m_ko_f[�i`�ch`_]ncih�l_f[n_^�ni�>*� D?DMGC�$=f[t_l�?L�; E!� -55/�

[h^�Mijj_l�?L�;E#!� -544%*

.+.+0+/� ?ebgb\Ze�B^Zmnk^l

Ob_�omo[f�ch]o\[ncih�j_lci^�[`n_l�cha_mncih�i`�>*�D?DMGC�cm�.0�)� 3.�biolm7�biq_p_l�

ch]o\[ncih�j_lci^m�i`� ef�q__e�il�fiha_l�b[p_�\__h�l_jiln_^�$Neclliq�[h^�=f[m_l(� -551%*�

Iih)mj_]c`c]�msgjnigm�ch]fo^_�b_[^[]b_(�gs[fac[(�]bcffm�[h^�`_p_l�[h^�][h�f[mn�gil_�nb[h�

.0� biolm*� Ob_� g[dil� ]fchc][f� g[hc`_mn[ncih� cm� []on_� ^c[llb_[(� []]igj[hc_^� \s� m_p_l_�

[\^igch[f�]l[gjcha�[h^�`_p_l*

e +Q F �@bZ`ghlbl�,�Pk^Zmf^gm

?c[ahimcm�i`�-#D?DMGC�ch`_]ncih�cm�omo[ffs�\[m_^�ih�]ofnol_�i`�nb_�ila[hcmg�[h^�m_log
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[hnc\i^c_m*� Hcf^� ch`_]ncihm� ^i� hin� l_kocl_� mj_]c`c]� [hncgc]li\c[f� nl_[ng_hn7� biq_p_l�

nl_[ng_hn� cm� i`n_h� chnli^o]_^� `il� cggohi]igjligcm_^� j[nc_hnm� il� `il� j_lmihm� qcnb�

ch]l_[mchafs�m_p_l_�msgjnigm*� @lsnbligs]ch�cm�]oll_hnfs�nb_�nl_[ng_hn�i`�]bic]_7�[fn_lh[n_m�

ch]fo^_�`foilikochifih_m�[h^�n_nl[]s]fch_m�$=f[m_l(�-553%*

-*.� Bocff[ch�=[lly�Nsh^lig_

.+/+.� Egmkh]n\mbhg

Dh�nb_�jimn)jifci�_l[(�Bocff[ch�=[lly�Nsh^lig_�cm�nb_�gimn�]iggih�][om_�i`�[]on_�

h_oligom]of[l�j[l[fsmcm�ch�\inb�[^ofnm�[h^�]bcf^l_h�ch�Iilnb�<g_lc][(�ch]fo^cha�>[h[^[�

$M__m�?L�; E!� -55/%*� D`�̀ off�]l_^cn�q_l_�acp_h�ni�nbim_�]fchc]c[hm�qbi�`clmn�l_]iahct_^�[h^�

^_m]lc\_^�nbcm�j[l[fsnc]�^cmil^_l(�nb_�jlij_l�h[g_�qiof^�\_�G[h^ls)Bocff[ch)=[lly)Nnlibf�

Nsh^lig_�$Nn_ch\_la�-551%*� Ob_�jl_]cm_�_ncifias�i`�nbcm�]ih^cncih�l_g[chm�ohehiqh(�[h^�

nb_l_� cm�hi� mj_]c`c]�]ol_*� ?_m]lcjncp_�[]]iohnm�i`�B=N(� ch]fo^cha�bcmnils(� ]fchc][f� [h^�

j[nbifiac][f�[mj_]nm�[l_�acp_h�\s�Coab_m�$-55,%�[h^�Mijj_l�?L�;E� $-55-%*� No\m_ko_hnfs(�

Coab_m� [h^�M__m� $-553%� mogg[lct_^� nb_� ]fchc][f� [h^� _jc^_gcifiac][f� `_[nol_m� i`�nb_�

]ih^cncih*

.+/+/� ?ebgb\Ze�@^l\kbimbhg�,�?aZkZ\m^kblmb\l

B=N�cm�[�bog[h�cffh_mm(� ch�qbc]b�nb_�\i^sâm�cggoh_�msmn_g�[nn[]em�nb_�h_lpiom�

msmn_g*� B=N� cm� [h� []on_(� ch`f[gg[nils� ^_gs_fch[ncha� ^cm_[m_� i`�j_lcjb_l[f� h_lp_m(�

]b[l[]n_lct_^�\s�l[jc^�[m]_h^cha�j[l[fsmcm�nb[n�][h�f_[^�ni�l_mjcl[nils�gom]f_�]igjligcm_�

[h^�̂ _[nb*�Ob_�[m]_h^cha�j[l[fsmcm�cm�̂ o_�ni�]ih^o]ncih�\fi]e�qcnb�m_ag_hn[f�̂ _gs_fch[ncih

5
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i`�h_lp_m(�g[]lijb[a_�[h^�fsgjbi]snc]�ch`cfnl[ncih�i`�nb_�h_lp_m(�[h^�_f_p[n_^�jlin_ch�ch�nb_�

]_l_\limjch[f�`foc^�$>ihmn[hnch_m]o�?L�;E#� -554%*

Hinil(�m_hmils(�[h^�[onihigc]�h_lp_m�mojjfscha�nb_�fcg\m�[l_�[fq[sm�[``_]n_^7�\on�

l_mjcl[nils�gom]f_m�[h^�̀ []c[f(�\of\[l(�[h^�i]of[l�ginil�h_lp_m�g[s�\_�chpifp_^�$Coab_m�[h^�

M__m(� -553%*� B=N� i`n_h� `iffiqm�hihmj_]c`c]� l_mjcl[nils� cffh_mm� il�inb_l�jlcg[ls� _p_hnm�

ch]fo^cha� pcl[f�il�\[]n_lc[f�ch`_]ncihm�$Mijj_l�?L�;E#� -55-%*

Iilg[ffs�nb_�^cm_[m_(�qbc]b�cm�i`n_h�n_lg_^� jimn)ch`_]ncp_�jifsh_olij[nbs(� mn[lnm�

[`n_l�[�a[mnlichn_mnch[f�il�l_mjcl[nils�ch`_]ncih(�[h^�nb_�msgjnigm�ch]l_[m_�ch�chn_hmcns�ohncf�

nb_�gom]f_m�\_]ig_�cggi\cf_�l_mofncha�ch�h_[l�nin[f�j[l[fsmcm*� Dn�][h�\_]ig_�[�g_^c][f�

_g_la_h]s�\_][om_�i`�nb_�jin_hnc[f�ni�chn_l`_l_�qcnb�\l_[nbcha�[h^�^_[nb*

B=N�q[m�jl_pciomfs�]ihmc^_l_^�[�mchaf_�bigia_h_iom�]fchc][f�_hncns7�]oll_hnfs�nb_�

msh^lig_� b[m� \__h� ^cpc^_^� chni� m_p_l[f� _f_]nlijbsmcifiac][f� [h^� j[nbifiac]� j[nn_lhm�

moaa_mncha� nb[n� nb_l_� [l_� ^c``_l_hn� cggoh_� n[la_nm� i`�[h� [onicggoh_� l_mjihm_� ch� nb_�

j_lcjb_l[f�h_lpiom�msmn_g�$Ci�?L�; E!�-553%*� Blc``ch�?L�; E� $-552%�jlijim_^�[�jbsmcifiac][f�

[h^�j[nbifiac][f�]f[mmc`c][ncih�$N__�Acaol_�-*.%�i`�B=N�j[nn_lhm�$I[]b[gech�?L�; E!� -554%*�

<]]il^cha� ni�Blc``ch�?L�;E� $-552%(� nb_�gimn�`l_ko_hnfs�_h]iohn_l_^� j[nn_lh�i`�B=N� ch�

@olij_� [h^� Iilnb� <g_lc][� cm� []on_� ^_gs_fch[ncha� jifsh_olij[nbs� $<D?K%� qbc]b� cm�

]b[l[]n_lct_^�\s�[h�cggoh_)g_^c[n_^�[nn[]e�ih�gs_fch�qcnb�p[lscha�̂ _al__m�i`fsgjbi]snc]�

ch`cfnl[ncih�$<m\ols�?L�; E (�-5257�K_n_lg[h�?L�; E !� -515�[h^�Klch_[m(� -53.%*

Ob_�<D?K�`ilg�i`�B=N� g[s� \_�[]]igj[hc_^�\s� ^_gs_fch[ncih�qcnb�m_p_l_�][m_m�

]b[l[]n_lct_^�\s�[rih[f�^_a_h_l[ncih*� Oqi�j[nn_lhm�b[p_�\__h�hin_^�ch�nb_�[rih[f�`ilg�i`�

nb_�^cm_[m_*� Ob_�`clmn�j[nn_lh(�ilcach[ffs�][ff_^�nb_�[rih[f�B=N�`ilg(�b[m�\__h�l_]_hnfs
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n_lg_^�[]on_�ginil)m_hmils�[rih[f�h_olij[nbs�$<HN<I%�[h^� cm�omo[ffs�m_p_l_�chpifpcha�

\inb�ginil�[h^�m_hmils�`c\l_m*� Ob_�m_]ih^�j[nn_g(�fcgcn_^�ni� jol_�ginil�chpifp_g_hn(�cm�

n_lg_^� []on_� ginil� [rih[f� h_olij[nbs� $<H<I%� [h^� cm�gil_� \_hcah*� <hinb_l� l_f[n_^�

^cmil^_l(�Hcff_l�Acmb_l�msh^lig_�$HAN%�cm�[h�ch`l_ko_hn�p[lc[ncih�i`�B=N(�]b[l[]n_lct_^�\s�

i]ofiginil�q_[eh_mm(�[n[rc[�[h^�[l_`c_rc[� $p[h�^_l�H_]b_�?L�;E#� -553%*

.)/+0� @bZ`ghlbl�Zg]�Pk^Zmf^gm�h_�C>O

Ob_�]lcn_lc[�̀ il�^c[ahimcm�i`�nbcm�c^cij[nbc]�h_olij[nbs�q_l_�^_m]lc\_^�\s�<m\ols�?L�

;E#!�-534(-54-(-55,�[h^�>ig\f[nb(�-55,*� Ob_m_�ch]fo^_�gil_)il)f_mm�msgg_nlc][f�j[l_mcm�

[h^�[�fimm�i`�gsin[nc]�l_`f_r_m�$p[h�^_l�H_]b_�?L�;E� -553%*�Ob_�msgjnigm�g[s�\_�][om_^�

\s�ch`f[gg[nils�^_gs_fch[ncih(�[rih[f�^_a_h_l[ncih(�il�\inb�$Coab_m�[h^�M__m(� -553%*

Dh`f[gg[nils�h_olij[nbc_m�mo]b�[m�B=N�b[p_�\__h�momj_]n_^�ni�b[p_�[h�[onicggoh_�

\[mcm(� [h^� [l_� ]b[l[]n_lct_^� \s� ^_gs_fch[ncih� i`� h_lp_m� [h^� [rih[f� ^_a_h_l[ncih*�

Kf[mg[jb_l_mcm� [h^� chnl[p_hiom� cggohiafi\ofch� nb_l[js� $DQDB%(� nb_� f[nn_l� \_cha� nb_�

l_]_hnfs�jl_`_ll_^�nl_[ng_hn(� [l_�i`n_h�om_^�ni�l_^o]_�nb_�^_mnlo]ncp_�_``_]nm�\s�nb_�bimn�

cggoh_�msmn_g�$M__m�?L�;E!� -55/%*

Ob_�g[dil�l_^o]ncih�i`�giln[fcns� ch�B=N�l_`f_]nm�[^p[h]_m� ch�mojjilncp_�][l_�i`�

]lcnc][ffs�cff�j[nc_hnm*� Ciq_p_l(�ch]l_[m_^�oh^_lmn[h^cha�i`�nb_�cggohifiac]�\[mcm�i`�nbcm�

^cm_[m_� ip_l� nb_� j[mn� -1� s_[lm� b[m� [ffiq_^� ]b[ha_� ch� nb_� nl_[ng_hn� i`� nb_� ^cm_[m_*�

Kf[mg[jb_l_mcm�q[m�nb_� `clmn�nb_l[js�mbiqh�ni�\_�_``_]ncp_� ch� mj__^cha�oj�nb_� ]iolm_�i`�

l_]ip_ls*� Dh�nbcm�jli]_^ol_�nb_�j[nc_hnâm�\fii^�cm�l_gip_^�[h^�]_hnlc`oa_^�ni�m_j[l[n_�nb_�

]_ffof[l� [h^� jf[mg[� ]igjih_hnm� [h^� ]_ffof[l� ]igjih_hnm� [l_� ^cfon_^� qcnb� [lnc`c]c[f

--
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jf[mgch[n_�\_`il_�\_cha�l_ch`om_^�chni�nb_�j[nc_hn*� Ob_�_``_]n�cm�jl_mog[\fs�̂ o_�ni�l_gip[f�

i`�ch]cncha� ]cl]of[ncha� `[]nilm� mo]b� [m� [hnc\i^c_m� $Bocff[ch�=[lly� Nno^s�Blioj(� -541%*�

<hinb_l�jlip_h�_``_]ncp_�nb_l[js�cm�ni�[^gchcmn_l�chnl[p_hiom�cggohiafi\ofch�$DQDB%�ch�

B=N*� Jh_�jlijim_^�g_]b[hcmg�i`� []ncih�i`�ch`om_^�cggohiafi\ofch�cm�cnâm�]ihn_hnm�i`�

[hnc)c^ci)nsjc]�[hnc\i^c_m�nb[n�ch[]ncp[n_�nb_�^cm_[m_)mj_]c`c]�[hnc\i^c_m�[h^�jli^o]ncih�i`�

gil_�[hnc\i^c_m�\s�[oni)l_[]ncp_�=�]_ffm�$p[h�^_l�H_]b_(� -55.%*

.+/+1� Aib]^fbheh`r

E+/+1+.� Eg\b]^g\^)�O^ZlhgZebmr�Zg]�Nbld�BZ\mhkl

Kl_m_hnfs(�B=N�cm�nb_�gimn�]iggih�][om_�i`�[]on_�h_oligom]of[l�j[l[fsmcm�ch�\inb�

[^ofnm�[h^�]bcf^l_h�ch�Iilnb�<g_lc][(�s_n�cnm�jl_]cm_�][om_�[h^�j[nbia_h_mcm�[l_�ohehiqh*�

Alig�1�ni� -1!�i`�B=N�j[nc_hnm�^c_�^olcha�[]on_� cffh_mm(�[h^�[giha�nbim_�qbi� molpcp_(�

)-1!�b[p_�l_mc^o[f�h_olifiac][f�jli\f_gm�$<fcim�[h^�=f[m_l(� -550%*� Dh�nb_�Phcn_^�Nn[n_m�

B=N�b[m�[h�[hho[f�ch]c^_h]_�i`�-*3�j_l� -,,(,,,�j_ijf_�$Hcmbo�?L�; E!� -55/%*� Ko\fcmb_^�

`caol_m�`il�ch]c^_h]_�i`�B=N�ch�>[h[^[�[l_�oh[p[cf[\f_7�biq_p_l�ch�-555(�Bocff[ch)=[lly�

Nsh^lig_�][om_^�nb_�̂ _[nb�i`�3�̀ _g[f_m�[h^�-1�g[f_m�$Nn[ncmnc]m�>[h[^[(�.,,-�%*�Ob_�g_^c[h�

[hho[f�ch]c^_h]_�i`�]fchc][ffs�^_`ch_^�B=N�ch�nb_�^_p_fij_^�qilf^�cm�-*/�][m_m�$l[ha_�,*0�)

0*,� ][m_m�%�j_l�-,,(,,,�$=f[]e�?L�; E!� -544%*

M_]_hnfs(� m_[mih[f� p[lc[ncih�b[m� \__h� chnli^o]_^� [m� [hho[f� mogg_l�j_[em� b[p_�

i]]oll_^�ch�>bch[(�H_rc]i(�Nj[ch�[h^�Fil_[�$Gcil(� -552%*� Jon\l_[em�i`�B=N�[l_�l[l_*� Dh�

-534(� ^olcha� [h� ion\l_[e�i`�a[mnli_hn_lcncm� [``_]ncha�gil_� nb[h� 1,,,�j_ijf_� ][om_^� \s�

]ihn[gch[n_^�q[n_l(� -2�j_lmihm�^_p_fij_^�B=N� 4�ni�.0�^[sm�[`n_l�nb_�ihm_n�i`�^c[llb_[

-.
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$Fbiols(�-534%*

B=N(�[m�]fchc][ffs�^_`ch_^(� cm�mfcabnfs�gil_�]iggih�ch�g[f_m�nb[h�ch�`_g[f_m�[h^�

gil_�]iggih�ch�qbcn_m�nb[h�ch�\f[]em�$Hcmbo�[h^�=f[m_l(�-55/%*� Ob_�ch]c^_h]_�i`�^cm_[m_�

[m�cn�l_f[n_m�ni�[a_�moaa_mnm�\cgi^[f�^cmnlc\oncih(�qcnb�nb_�<D?;�`ilg�i`�B=N�[``_]ncha�nb_�

if^_l�jijof[ncih� ch�R_mn_lh�]iohnlc_m� [h^� nb_�<H<I� `ilg� n_h^cha� ni� [``_]n�jlcg[lcfs�

]bcf^l_h�[h^�sioha�[^ofnm�$F[jf[h�?L�;E*(� -541%*

.+/+1+/� Kma^k�Lhm^gmbZe�Nbld�BZ\mhkl

<�̀ _q�mno^c_m�b[p_�l_nlimj_]ncp_fs�chp_mnca[n_^�nb_�l_f[ncihmbcj�\_nq__h�i]]oj[ncih�

[h^�B=N*� Nn[ncmnc][ffs�nb_l_�cm�hi�l_jiln_^�]ih`clg[ncih�i`�[mmi]c[ncihm�\_nq__h�i]]oj[ncih�

[h^� nb_� ^_p_fijg_hn� i`�B=N*� Ciq_p_l(� nb_l_� b[p_� \__h� nl_h^m� _mn[\fcmb_^� ch� nbim_�

i]]oj[ncihm�qcnb�_rjimol_�ni�lcme�`[]nilm(� mo]b�[m�-;FIQEH<;=L?J� ch`_]ncih(� nb[n�[jj_[l�

jl_`_l_hnc[ffs�ni�jl_]_^_�B=N� $Mijj_l�?L�; E!� -55-%*

@pc^_h]_�i`�̀ [gcfc[f�B=N�b[m�hin�\__h�jlip_h�[h^�nbom�nb_l_�cm�hi�_pc^_h]_�nb[n�B=N�

cm�]iggohc][\f_*� <nn_gjnm�ni�c^_hnc`s�[h�[mmi]c[ncih�\_nq__h�Cog[h�G_oei]sn_�<hnca_h�

$CG<%(�i`n_h�m__h� ch�[oni)cggoh_�^cm_[m_m(� b[p_�\__h�h_a[ncp_�$Coab_m(�-55,%*

Jon\l_[em�i`�B=N�[mmi]c[n_^�qcnb�cggohct[ncihm�[l_�mncff�ko_mncih[\f_*� Ciq_p_l�

ch� [� mqch_� `fo� p[]]ch[ncih�jlial[g� $I+E� )32� mnl[ch%(� nqi� ]fomn_lm� i`�B=N� [h^� m_p_l[f�

ch^cpc^o[f�][m_�l_jilnm�q_l_�a_h_l[n_^�̀ lig�01�gcffcih�nl_[n_^�j[nc_hnm*�<fnbioab�hin�jlip_h�

mn[ncmnc][ffs(� nb_�`cp_�`if^�ch]l_[m_�ch�[^ofn�B=N�i\m_lp_^�q[m�[mmi]c[n_^�qcnb�nb_�p[]]ch_�

oncfct_^�ch�nbcm�][m_�$Mijj_l�? L; E!�-55-%*�Ii�inb_l�ch`fo_ht[�p[]]ch_m�b[p_�\__h�cgjfc][n_^�

ch�B=N7�biq_p_l� nb_l_�q[m�[h�ch]l_[m_^� ch]c^_h]_�i`�B=N�ch�[l_[m�qcnb�jifci�p[]]ch[ncih

-/
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jlial[gm�$F[jf[h�_`�[+*(�-541%*

-*/� CnbeeZbg�=[lly�Org]khf^�Zg]�-;FIQEH<;=L?J�D?DMGC

B=N� cm� ]b[l[]n_lct_^� [m� [� Üjimnch`_]nciomá� ^cm_[m_� qcnb� nqi)nbcl^m� i`�j[nc_hnm�

l_jilncha�[hn_]_^_hn�cffh_mm_m�$=f[m_l(� -553%*� J`n_h�nb_�jl_]cm_�ch`_]ncih�cm�hin�]f_[l�`lig�

nb_�g_^c][f�bcmnils�[h^�b[m�l_mifp_^�jlcil�ni�nb_�^_p_fijg_hn�i`�h_olij[nbc]�msgjnigm*�

=[]n_lc[f�[h^�pcl[f�]ofnol_m�[l_�omo[ffs�h_a[ncp_(�[h^�m_lifiac][f�n_mnm�f[]e�mj_]c`c]cns�[h^�

m_hmcncpcns*� M_mjcl[nils�ch`_]ncihm�[l_�nb_�gimn�`l_ko_hnfs�l_jiln_^�[hn_]_^_hn�ch`_]ncih(�

`iffiq_^�\s�a[mnlichn_mnch[f�ch`_]ncih(�i`�qbc]b�>�D?DMGC�cm�nb_�gimn�`l_ko_hnfs�c^_hnc`c_^�

][om_�$Rch_l�?L�; E!� -544�[h^�<g[mih�[h^�Nifcp_h(� -55/%*

.+0+.� N^ihkm^]�<mmi]c[ncihm

@pc^_h]_� b[m� l_]_hnfs� []]ogof[n_^� ni� mojjiln� [h� [mmi]c[ncih� \_nq__h�B=N� [h^�

ch`_]ncih�qcnb� nb_� a[mnlichn_mnch[f� \[]n_lc[f� j[nbia_h� >*�D?DMGC#� Ob_� `clmn� l_jilnm� i`�[h�

[mmi]c[ncih�\_nq__h�-;FIQEH<;=L?J�D?DMGC�[h^�B=N�q_l_�jo\fcmb_^�ch� -540�$F[f^il�[h^�

Nj__^(� -540%*� @pc^_h]_� i`�jl_]_^cha�-#�D?DMGC� ch`_]ncih�q[m� `ioh^� ch�/4!�i`�12�B=N�

j[nc_hnm(� ch� [� l_nlimj_]ncp_� mno^s� ]ih^o]n_^� \s� F[f^il� [h^� Nj__^� $-540%� ch�<omnl[fc[*�

No\m_ko_hnfs(� nb_l_�b[p_�\__h�g[hs�l_jilnm�`nig�^c``_l_hn�j[lnm�i`�nb_�qilf^�^i]og_hncha�

mnliha�[mmi]c[ncih�\_nq__h�ch`_]ncih�qcnb�>*�D?DMGC�[h^�B=N*� Dh�[�mno^s�]ih^o]n_^�`cig�

-55,�ni�-552(00!�i`.,1�E[j[h_m_�B=N�j[nc_hnm�b[^�m_lifiac][f�_pc^_h]_�i`�l_]_hn�-#�D?DMGC�

ch`_]ncih(�]igj[l_^�qcnb�-!�ch�b_[fnbs�]ihnlifm�$N[c^[�?L�;E� -553%*�-;FIQEH<;=L?J�D?DMGC"�

[mmi]c[n_^�B=N(� mj_]c`c][ffs�Hcff_l�Acmb_l� Nsh^lig_�q[m� m__h� ch� .2!� i`�j[nc_hnm� ch� [

-0
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jlimj_]ncp_� ][m_)]ihnlif� mno^s� ch� nb_� Phcn_^� Fcha^ig� $M__m� ?L� ;E#� -551%*� <rih[f�

^_a_h_l[ncih(�mfiq�l_]ip_ls(�[h^�m_p_l_�l_mc^o[f�^cm[\cfcns�q_l_�gil_�]iggih�ch�j[nc_hnm�

qcnb�-#�D?DMGC�ch`_]ncih*� >[m_m�i`�[]on_�ginil�[rih[f�h_olij[nbs�$<H<I%�[h^�[]on_�ginil�

[h^� m_hmils� h_olij[nbs� $<NH<I%� [mmi]c[n_^�qcnb� >*� D?DMGC� ch`_]ncih� [l_� ch]l_[mchafs�

l_]iahct_^(�_mj_]c[ffs�ch�>bch[�$Kiq_ff�[h^�Hs_lm�-552%*

=_mc^_m�m_lifiac][f�_pc^_h]_�H@�-#�D?DMGC�ch`_]ncih(�chp_mnca[nilm�b[p_�[fmi�mo]]__^_^�

ch� cmif[ncha�-#� D?DMGC� `lig� nb_� mniifm� i`�j[nc_hnm� qcnb�B=N� [n� nb_� ihm_n� i`�h_olifiac]�

msgjnigm�$<fcim� -553%*� C[lcb[l[h�?L�;E#� $-552%�`ioh^�nbl__�$/4!%�i`�4�B=N�j[nc_hnm�ch�

Dh^c[� ]ofnol_�jimcncp_�`il�-#�D?DMGC*�nb_�l[n_�q[m�qcnbch�nb_�l[ha_�i`�]ofnol_)jimcncp_�B=N�

][m_m�l_jiln_^�_fm_qb_l_�$<fcim(� -553%*� Oqi�i`�nb_�nbl__�]ofnol_�jimcncp_�B=N�j[nc_hnm�ch�

nb_�[\ip_�mno^s�$C[lcb[l[h�?L�;E#!%((' �b[^�[�bcmnils�i`�[hn_]_^_hn�^c[llb_[*�<�jimcncp_� >*�

D?DMGC� mniif� ]ofnol_� [h^� [�bcmnils� i`�_hn_lcncm� jl_]_^cha� B=N� [l_� mcahc`c][hn� mojjilncha�

_pc^_h]_(�[fnbioab�m_lifiac]�_pc^_h]_�ihfs�g[s�\_�hihmj_]c`c](�_mj_]c[ffs�ch�if^_l�j[nc_hnm�

$Mijj_l�?L�;E#!� -55-%*� @pc^_h]_�i`�jl_pciom�-#�D?DMGC�ch`_]ncih�ch�B=N�j[nc_hnm�b[m�\__h�

l_jiln_^� ch� m_p_l[f� [l_[m(� ch]fo^cha� nb_� Phcn_^� Nn[n_m(� E[j[h� [h^� nb_�Phcn_^� Fcha^ig�

$Blo_hq[f^�?L�; E!� -55-7�Hcmbo�? L; E!� -55/7�Foliec�?L�; E !� -55/�[h^�M__m�?L�; E!�-551%*

-;FIQEH<;=L?J�D?DMGC�mnl[chm�[l_�b_n_lia_h_iom�qcnb�l_a[l^�ni�nb_cl�b_[n�mn[\f_�[h^�

b_[n� f[\cf_� [hnca_hm� `il� m_linsjcha*� Ob_� A_hh_l� nsjcha� g_nbi^� oncfct_m� b_[n� mn[\f_�

fcjijifsm[]]b[lc^_�$@KN%�[hnca_hm(�[h^�nb_�Gcil�g_nbi^�om_m�nb_lgif[\cf_�jlin_ch�[hnca_hm*�

Ob_� m_linsj_m�A_lg_l� -5(�Gcil� 3� [h^�Gcil� --� [l_�gimn� ]iggihfs� [mmi]c[n_^�qcnb�B=N�

$Aodcgini� ?L� ; E!� -55.(� M__m� ?L� ; E!� -55/� [h^� C[lnfoha� ?L� ; E!� -551%(� [fnbioab� hi�

jl_^igch[h]_�i`�[hs�j[lnc]of[l�m_linsj_�q[m�`ioh^�ch�[�=lcncmb�mno^s�$M__m�?L�; E!� -551%*
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Ob_� fcjijifsm[]]b[lc^_� i`�>*�D?DMGC� m_linsj_� K_hh_l� ,6-5� b[m� mnlcecha� bigifias�qcnb�

j_lcjb_l[f�h_lp_�[hnca_hm�mo]b�[m�a[hafcimc^_m�BHf(� [h^� ]limm� l_[]n� ch� cggohifiac][f�

[mm[sm�$<mjch[ff�?L�;E#!�-550�[h^�H[]?ih[f^�?L�;E#!� -550%*

Nig_�l_]_hn� `ch^cham�moaa_mn�nb[n�][m_m�i`�B=N�[mmi]c[n_^�qcnb�-#�D?DMGC�ch`_]ncih�

[l_�gil_�m_lciom�[h^�jlifiha_^�nb[h�nbim_�qcnbion�ch`_]ncih�il�̂ o_�ni�inb_l�][om_m�$M__m�?L�

;E#(�-551%*� Mionch_�n_mncha�i`�mniifm�[h^�\fii^�m_l[�̀ lig�B=N�j[nc_hnm�g[s�b[p_�jliahimnc]�

p[fo_*� ?_n_]ncih� i`�-#� D?DMGC"CGTPP=4Y#� B=N� g[s� b_fj� ^_n_lgch_� mj_]c`c]� nl_[ng_hn(�

^_]l_[mcha�nb_� l_kocl_g_hn�`il�mj_]c[f�][l_�[h^�fiha)n_lg�nl_[ng_hn*

.+0+/� AqieZgZmbhgl�_hk�ma^�Zllh\bZmbhg�[^mp^^g�?�1/1:40�Zg]�C>O

<jj[l_hnfs(� ]_ln[ch� mnl[chm� i`�>*�D?DMGC� mb[l_� mnlo]nol[f�]igjih_hnm�qcnb�bog[h�

h_lp_m(� [h^� cggoh_� l_mjihm_m� chcnc[ffs� giohn_^� [a[chmn� > � D?DMGC� [l_� gcm^cl_]n_^� ni�

j_lcjb_l[f�h_lp_m(�l_mofncha�ch�nb_�]fchc][f�mcahm�i`�B=N*� Dh�nbcm�l_mj_]n�mig_�m_linsj_m�i`�

>*�D?DMGC�g[s�\_�gil_�j[nbia_hc]�nb[h�inb_lm*� <hinb_l�jimmc\cfcns�cm�nb[n�ch`_]ncih�qcnb�[�

]_ln[ch� mnl[ch� i`�-#�D?DMGC� cm� gil_� mnlihafs� [mmi]c[n_^�qcnb� B=N� nb[h� ch`_]ncih�qcnb� [�

^c``_l_hn�mnl[ch(�il�jimmc\fs�nb_�nsj_�i`�[hnc\i^c_m�jli^o]_^�ch�l_mjihm_�ni�-#�D?DMGC�ch`_]ncih(�

il�nb[n�j_lb[jm�B=N�j[nc_hnm�jli^o]_�gil_�[hnc\i^c_m�[a[chmn�h_lpiom�ncmmo_*

Blc``ch�[h^�Ci�$�-55/%� l_jiln_^�nb[n�nb_�fcjijifsm[]]b[lc^_�$GKN%�i`�mig_�>*�D?DMGC�

mnl[chm�_rjl_mm_m� [h� ohc^_hnc`c_^� ][l\ibs^l[n_� _jcnij_� mb[l_^�qcnb�h_lp_m*� <�jimmc\f_�

[mmi]c[ncih�\_nq__h�[hnc)a[hafcimc^_�[hnc\i^c_m�[h^�-#�D?DMGC"�[mmi]c[n_^�B=N�q[m�moaa_mn_^�

ch�m_p_l[f�mno^c_m�$Toec�?L�;E!� -55,(�R[fmb�_l[+*(� -55-�[h^�Bl_amih�?L�; E (�-55/%*� Kimmc\fs(�

ch�mig_�j[lnc]of[lfs�m_hmcnct_^�ch^cpc^o[fm(�_rjimol_�ni�BHf�il�]limm)l_[]ncha�[hnca_hm�g[s
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nlcaa_l�[h�cggoh_�l_mjihm_�ni�BHf�$Ii\cf_)Jl[tci�?L�;E#� -550%*� K[l_hn_l[f�nl_[ng_hn�qcnb�

a[hafcimc^_m(�`il�]_ln[ch�h_olifiac][f�^cm_[m_m�b[m�l_mofn_^�ch�g[hs�chmn[h]_m�ch�[h�[]on_(�

gimnfs�[rih[f(�ginil�h_olij[nbs�]fchc][ffs�jl_m_hncha�[m�B=N�$Ii\cf_)Jl[tci� ?L;E#� -550%*

Cog[h�[hnc)BH�-�[hnc\i^c_m�]limm�l_[]n�qcnb�GKN�`lig�]_ln[ch�mnl[chm�i`�>*�D?DMGC�$Rclaoch�

?L�;E!� -550%*� Dmif[n_m�i`�-#�D?DMGC� `lig�B=N� ][m_m�g[s�\_fiha� ni� m_p_l[f� m_linsj_m(�

[fnbioab�K_hh_l�m_linsj_�,6-5�cm�nb_�gimn�]iggih�ih_�[giha�E[j[h_m_�j[nc_hnm�$N[c^[�?L�

;E!� -535%*� Hif_]of[l�gcgc]ls�\_nq__h�nb_�BHf�a[hafcimc^_�[h^�nb_�GKN�`lig� -#�D?DMGC!�

\_fihacha�ni�K_hh_l�m_linsj_� -5�b[m�\__h�^_gihmnl[n_^�$Toec(� -553%*� <fnbioab�ch�nb_�

Phcn_^� Nn[n_m� )31!�i`�cmif[n_m� i`�-#�D?DMGC� `lig�^c[llb_[�][m_m� ^i� hin� b[p_�BHf)fce_�

_jcnij_m(�[ff�B=N)[mmi]c[n_^�cmif[n_m�^i�jimm_mm�BHf�il�inb_l�a[hafcimc^_)fce_�_jcnij_m�ch�

nb_� ]il_�l_acih�i`�GKN� $I[]b[gech�?L�; E!� -555%*� B=N� ][m_m�qcnb�[hn_]_^_hn�-#�D?DMGC�

ch`_]ncih�[l_�]b[l[]n_lct_^�\s�jiil_l�l_]ip_ls�[h^�[rih[f�^[g[a_(�qcnb�il�qcnbion�_f_p[n_^�

m_log�[hnc\i^c_m�ni�a[hafcimc^_m�BHf� [h^�B?f\�$Toec�?L�;E!� -55,(�Qlc_m_h^ilj�?L�;E!

-55/%*� N_l[�`lig�j[nc_hnm�qcnb�B=N�`l_ko_hnfs�b[p_�[hnc)BH�-�[hnc\i^c_m�$Big_m�?L�;E!�

-5517�Toec�?L�; E!� -551%*� Big_m�?L�;E!� $-551%�^_gihmnl[n_^�qcnb�DaB�@GDN<�nb[n�jl_)

ch]o\[ncih�qcnb�]_ln[ch�-#�D?DMGC�[h^�-#� =HEC�m_linsj_m�i`�B=N�j[nc_hn�m_l[�qcnb�_f_p[n_^�

f_p_fm�i`�[hnc)BH�-�[hnc\i^c_m�l_^o]_^�[hnc)BH�-�[]ncpcns�ch�nb_�m[gjf_m(�nb_l_\s�jlipc^cha�

mig_�_pc^_h]_�`il�gif_]of[l�gcgc]ls�ch�nb_�j[nbia_h_mcm�i`�B=N*

M__m�?L�;E� $-55/%�bsjinb_mct_^�nb[n�ch^o]ncih�i`�h_olij[nbs�`iffiqcha�-#�D?DMGC

ch`_]ncih�gcabn�\_�g_^c[n_^�\s�[h�_hn_linirch�qbc]b�cm�m_]l_n_^�\s�mig_�mnl[chm(�[h^�qbc]b

\ch^m�ni�a[hafcimc^_�BHf�ih�h_lp_m*� Ob_�a[hafcimc^_�BHf�_hn_linirch�]igjf_r�gcabn�nb_h

[fn_l�l_]iahcncih�i`�m_f`�[hnca_hm�[h^�nlcaa_l�jli^o]ncih�i`�[hnc\i^c_m�̂ cl_]n_^�[a[chmn�[rih[f

[hnca_hm*�Kli^o]ncih�i`�]bif_l[)l_f[n_^�_hn_linirchm�i]]olm�ch�mig_�mnl[chm�i`�-#�D?DMGC!�[h^
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nbcm�alioj�i`�nirchm�][h�\_�^_n_]n_^�\s�cggohi\fin�[h^�@GDN<�$C[lcb[l[h�[h^�K[hcal[bc(

-55,�[h^�C[lcb[l[h�?L�; E!�-542%*

.+0+0� JZmnkZe�Zg]�Aqi^kbf^gmZe�=gbfZe�Ih]^el�h_�CnbeeZbg�>Zkku�Org]khf^�

Q 0 +. �Egmkh]n\mbhg

?cm_[m_� ]ih^cncihm� l_m_g\fcha� B=N(� ]b[l[]n_lct_^� \s� ch`f[gg[nils�

jifsl[^c]ofih_olij[nbs� mjil[^c][ffs� i]]olm� ch� [hcg[fm*� Dh� [^^cncih� ni� _fo]c^[ncha� nb_�

g_]b[hcmgm�chpifp_^�ch�B=N(�\inb�h[nol[f�[h^�_rj_lcg_hn[f�[hcg[f�gi^_fm�b[p_�b_fj_^�

^_p_fij� _rj_lcg_hn[f� [jjli[]b_m� ni� nl_[n� [onicggoh_� h_olcncm(� [fnbioab� nb_� cggoh_�

g_]b[hcmgm�chpifp_^�[l_�hin�`offs�oh^_lmnii^*� H[hs�mg[ff�[hcg[f�h_olij[nbc_m�g[s�\_�

mcgcf[l�il�_p_h�c^_hnc][f�ni�nb_cl�bog[h�]iohn_lj[lnm�$?oh][h(� -54,%*

.+0+0+/� JZmnkZe�=gbfZe�Ih]^el

Iilnbchanih�?L�; E� $-54-%�[h^� Iilnbchanih�[h^�=liqh�$-54.%�hin_^�mcgcf[lcnc_m�

\_nq__h�c^cij[nbc]�[]on_�][hch_�jifsl[^c]ofih_olij[nbs�$<>;%�[h^�B=N6�l[jc^�jlial_mmcih(�

$jl_^igch[hnfs� ginil� h_olij[nbs%(� mfiq� h_lp_� ]ih^o]ncih� p_fi]cnc_m(� [h^� jlcg[ls�

^_gs_fch[ncih*� Jhm_n�i`�̂ cm_[m_�cm�mcgcf[l�ch�<>;�[h^�B=N�[m�[]on_�ihm_n�cm�f_mm�nb[h�.-�

^[sm�ni�nb_�gimn�m_p_l_�_``_]n*� <>;� ][h�\_�]ih`clg_^�\s�_f_]nligsial[jbs(�ch^c][ncha�

^_h_lp[ncih� i`�ch`fo_h]_^� m_ag_hnm(� [h^� \s� h_lp_� ]ih^o]ncih�p_fi]cns�g_[mol_g_hnm(�

l_p_[fcha�mfiq�]ih^o]ncih�ch�[``_]n_^�m_ag_hnm�$Iilnbchanih�?L�;E!� -54-(�Iilnbchanih�[h^�

=liqh�-54.%*� Ncgcf[l�ni�B=N(�j[nbifiac][f�]b[ha_m�ch]fo^_�̂ _a_h_l[ncih�i`�gs_fch�mb_[nbm(�

f_oei]snc]� ch`cfnl[ncih�[h^�p[lscha�^_al__m�i`�[rih[f�^_a_h_l[ncih�$>oggcham�[h^�C[[m(
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-53.7�>iffchm(� -550�[h^� >o^^ih(� -554%*� Ob_�jlial_mmcih�i`�\inb�^cm_[m_m� ][h� f_[^�ni�

l_mjcl[nils�`[cfol_(�[h^�hinqcnbmn[h^cha�l_]ip_ls�i`�oj�ni�m_p_l[f�q__em(�^cm_[m_�][h�][om_�

j_lg[h_hn�^[g[a_�il�^_[nb�$Iilnbchanih�?L�;E#� [h^�-54-(�Ccab�-552%*� M_f[jm_�i]]olm�ch�

[�fiq�j_l]_hn[a_�i`�][m_m�ch�<BK(�mcgcf[l�ni�B=N�$Iilnbchanih�?L�;E!�-54-(�Iilnbchanih�[h^�

=liqh(� -54.%*� Ob_�[]on_�[rih[f�`ilg�i`�B=N�b[m�]fim_�l_m_g\f[h]_�ni�<>;�[m�hin_^�ch�[�

mno^s�ih� -.�^iam�\s�>o^^ih�$-554%*� @f_]nlijbsmcifiac]�[mm_mmg_hn�moaa_mn_^�nb[n�<>;�

l_jl_m_hnm� [�j_lcjb_l[f� ginil� [rihij[nbs(� qcnb� ^_gs_fch[ncih� [h^� [rih[f� chpifp_g_hn�

i]]ollcha�ch�p_hnl[f�h_lp_�liinm*�@f_]nligsial[jbc]�]b[ha_m�i]]oll_^�ch�-,,!�i`�[``_]n_^�

^iam*� Oqi�][m_m�i`�<>;�qcnb�jl_^igch[hnfs�[rih[f�^_a_h_l[ncih�q_l_�[fmi�l_jiln_^�_[lfc_l�

\s�Blc``cnbm�?L�;E� $-54/%*� Ob_�oh^_lfscha�][om_�i`�nb_�h_olij[nbs�ch�^iam�^c[ahim_^�qcnb�

<>;�cm�oh]f_[l7�biq_p_l�moaa_mncihm�]ich]c^_�qcnb�nbim_�jl_m_hn_^�̀ il�B=N*� <h�ch`_]nciom�

[a_hn�il�[h�[hnca_h�g[s�nlcaa_l�[h�[onicggoh_�jli]_mm(� ^[g[acha� N]bq[hh�]_ffm�[h^�

g[hc`_mncha�[m�[�̂ _gs_fch[ncha�h_olcncm�$C[q_(� -535%*

Hil_� mj_]c`c][ffs(� [h�<>;� l_m_g\fcha� B=N� ch�bog[hm� cm�>iihbicg^�j[l[fsmcm�

$>CK%*� Ncgcf[l�ni�B=N(� >CK�b[m�\__h�c^_hnc`c_^� [m�[�jifsl[^c]ofih_olcncm�qcnb�chcnc[f�

msgjnigm� \_cha� q_[eh_mm� [h^� bsjil_`f_rc[� ch� nb_� bch^� fcg\m(� [h^� jlial_mmcp_� l[jc^�

j[l[fsmcm�l_mofncha�ch�̀ f[]]c^� msgg_nlc]�ko[^lcjf_ac[�$>oggcham�[h^�C[[m�-523(-53.�[h^�

>oggcham�?L�; E!� -54.%*� Ob_�ihm_n�i`�B=N�[h^�>CK�[l_�mcgcf[l�ch�nb[n�nb_s�i]]ol�3�ni�-0�

^[sm�jimn�ch`_]nciom�msgjnigm�$Fchag[�[h^�>[n]inn(� -510%*� >igjf_n_�[\m_h]_�i`�mjch[f�

l_`f_r_m(�`[]c[f�q_[eh_mm�[h^�f[\iol_^�l_mjcl[ncih�[l_�[fmi�mcgcf[lcnc_m�\_nq__h�B=N�[h^�

>CK�[h^�i]]ol�[n�nb_�j_[e�i`�nb_�cffh_mm_m*� Ncgcf[lcnc_m�ch�_f_]nligsial[jbc]�`ch^cham�ch�

>CK�ch]fo^_�`c\lcff[ncihm(�jimcncp_�mb[lj�q[p_m�[h^�inb_l�_pc^_h]_�i`�̂ _h_lp[ncih*� Ncgcf[l
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ni�B=N(�^_[nbm�i]]ol�^o_�ni�l_mjcl[nils�`[cfol_�ch�>CK�[h^�\inb�[l_�]b[l[]n_lct_^�\s�ginil�

]ih^o]ncih�^_f[s�[h^�>NA�[f\ogchi]snifiac]�^cmmi]c[ncih�ch�[``_]n_^�^iam7� biq_p_l�[rih�

^[g[a_�i]]olm�gil_�]ihmcmn_hnfs�ch�>CK�nb[h�ch�B=N�$>oggcham�?L�;E*(�-54.%*� <fnbioab�

>CK�][h�i]]ol�`iffiqcha�l[]]iih�\cn_m(�cn�^i_m�i]]ol�ch�^iam�nb[n�b[p_�hi�bcmnils�i`�mo]b�

_rjimol_�$C[q_�35(�Iilnbchanih�?L�;E!� -54-(�Iilnbchanih�[h^�=liqh�-54.(�[h^� >o^^ih(�

-554%*� >[m_m�i`�<>K�b[p_�[fmi�i]]oll_^�ch�^iam�`iffiqcha� l[\c_m�p[]]ch[ncih�$>iffchm(�

-550%(�\on�hi�ch`_]nciom�[a_hn�q[m�cmif[n_^*

K_jim_�?L�;E#� $-54-%�i\m_lp_^�nb_�mcgcf[lcnc_m�i`�H[l_eâm�^cm_[m_�$[�^_gs_fch[ncha�

j_lcjb_l[f� h_olij[nbs� ch� ]bc]e_hm%� [h^� B=N*� H[l_eâm� ^cm_[m_� cm� chcnc[n_^� \s� [� pcl[f�

ch`_]ncih�ch�h_olih[f�mojjilncha�]_ffm(�[h^�mo\m_ko_hnfs�̂ _gs_fch[ncih�i]]olm�pc[�[� mj_]c`c]�

cggoh_� l_mjihm_� ni� pcl[f)ch^o]_^� [hnca_hm� ih� nb_m_� ]_ffm� $Nn_p_hm� ?L� [+(*�-54-%*� Ob_�

j[nbia_h_mcm� i`� B=N� ch� bog[hm� [h^�H[l_eâm� ^cm_[m_� [l_� mcgcf[l�qcnb� l_a[l^� ni� nb_�

[onicggoh_�l_mjihm_�ni�gs_fch�[h^�j_lcjb_l[f�h_lp_m�[h^�nb_cl�̂ _gs_fch[ncih�qcnb�chp[mcih�

i`�h_lp_�̀ c\l_m�qcnb�fsgjbi]sn_m�[h^�g[]lijb[a_m*� ?_mjcn_�nbcm�mcgcf[lcns(�B=N�b[m�mbiqh�

hi�_pc^_h]_�i`�jl_]_^cha�pcl[f�ch`_]ncih*

?cm_[m_�]ih^cncihm�l_m_g\fcha�B=N�[fmi�i]]ol�ch�inb_l�[hcg[f�mj_]c_m*�Hihe_sm�[h^�

]bcgj[ht__m�b[p_�j[l[fsnc]�cffh_mm_m�l_m_g\fcha�bog[h�B=N� $N]bofnt(� -543(�<f`il^�[h^�

N[nn_l`c_f^(� -551%*� Dh�nb_�]bcgj[ht__(�<f`il^�"�N[nn_l`c_f^�$-551%�l_jiln_^�[]on_�ihm_n�i`�

[m]_h^cha(�msgg_nlc][f(�gihijb[mc]�`f[]]c^�j[l[fsmcm(�qcnb�[f\ogchi]snifiac]�̂ cmmi]c[ncih�

ch�>NA*� Hom]f_�[nlijbs�q[m�_pc^_hn�[`n_l�ih_�gihnb(�[h^�m_p_l[f�gihnbm�q_l_�l_kocl_^�ni�

l_a[ch�`ccff�gi\cfcns*� Ob_�][om_�q[m�oh^_n_lgch_^7�biq_p_l�nb_�[hcg[f�q[m�l_)p[]]ch[n_^�

`il�l[\c_m�jlcil�ni�nb_�ihm_n�i`�̂ cm_[m_*�Bi[nm�[h^�bilm_m�b[p_�[fmi�\__h�[``_]n_^�qcnb�̂ cm_[m_

/-
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]ih^cncihm�mcgcf[l�ni�B=N*� >[o^[�_koch[�h_olcncm�i`�bilm_m�cm�[h� oh]iggih�]ih^cncih�ch�

qbc]b�]blihc]�jifsh_olcncm�[``_]nm�nb_�m[]l[f�[h^�]i]]sa_[f�h_lp_m(�[h^�i]][mcih[ffs�]l[hc[f�

h_lp_m� $H[ln_hm�?L� ; E!� -53,(� Bl__hqii^�?L�;E!� -53/(�H[hhcha� [h^�Bimm_l(� -53/� [h^�

F[^fo\iqmec�"fhal[g(� -54-%*� >b[l[]n_lcmnc]m�i`�nb_�^cm_[m_�nb[n�mb[l_�mcgcf[lcnc_m�qcnb�

nbim_�ch�B=N�ch]fo^_7�j[l[fsmcm�i`�nb_�_rnl_gcnc_m(�\f[^^_l�[h^�l_]nog(� _s_fc^m�[h^�fiq_l�

fcj� $H[ln_hm� ?L� ;E!� -53,%*� Pjj_l� l_mjcl[nils� ^cm_[m_� chpifpcha� KLJ?ILH=H==C� b[m� \__h�

cgjfc][n_^�ch�nbcm�]ih^cncih� $H[ln_hm�?L�; E (�-53,%*� Aolnb_l�̂ _m]lcjncih�\s�Bl__hqii^�?L�;E�

$-53/%� ch^c][n_^� mq_ffcha� i`� nb_� h_lp_� \oh^f_m� i`� nb_� ][o^[� _koch[� [h^� jlifc`_l[n_^�

j_lch_olcog*� Ob_�i\m_lp[ncih�nb[n�ch^cpc^o[f�\oh^f_m�chpifp_^�b[^�l_[]b_^�p[lscha�mn[a_m�

i`�ch`f[gg[ncih(�l[hacha�̀ lig�]ih]oll_hn�̂ _gs_fch[ncih�[h^�jlial_mmcha�ni�̂ _a_h_l[ncih�[h^�

]_ffof[l�ch`cfnl[ncih�q[m�hin_^�[m�mcgcf[lcnc_m�ni�B=N*� J`�gimn�chn_l_mn(�q[m�nb_�mcgcf[lcns�i`�

nbcm�]ih^cncih�ni�_rj_lcg_hn[f�[onicggoh_�h_olcncm*�>cl]of[ncha�[hnc\i^c_m�ni�[�h_olcnia_hc]�

gs_fch� jlin_ch� K.� b[p_� \__h� `ioh^� ch� bilm_m� [``_]n_^� qcnb� ][o^[� _koch[� h_olcncm�

$F[^fo\iqmec�[h^�Dhal[g(�-54-%*� H[]G[]bf[h�?L�; E� $-54.%�l_jiln_^�[^p[h]_^�[n[rc[�ch�[�

ai[n(� mo\mn[hnc[n_^� bcmnifiac][ffs� [m� jifsl[^c]ofih_olcncm� mcgcf[l� ni� B=N*� Dh�nbcm� ][m_(�

m_ag_hn[f� ^_gs_fch[ncih(�gihiho]f_[l� ch`f[gg[nils�]_ff� ch`cfnl[ncih�[h^� N]bq[hh�]_ff�

jlifc`_l[ncih�q_l_�m__h�ch�mjch[f�h_lp_�liinm�[h^�ch�nb_�j_lcjb_l[f�h_lp_m�i`�nb_�̀ il_�[h^�bch^�

fcg\m*

Aqi^kbf^gmZe�=gbfZe�Ih]^el

>iihbioh^�j[l[fsmcm�q[m�_rj_lcg_hn[ffs�l_jli^o]_^�`il�nb_�`clmn�ncg_�\s�Cifg_m�?L�

;E� $-535%�ch�ih_�i`�nqi�]iihbioh^m�chd_]n_^�qcnb�-*,�gf�i`�[�jiif�i`�l[]]iih�m[fcp[*�Ob_

.-

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 



ihm_n�i`�j[l[fsmcm�i`�bch^�fcg\m�i]]oll_^�5�^[sm�f[n_l(�[h^�jlial_mm_^�l[jc^fs�ni�chpifp_�nb_�

`il_fcg\m(�h_]e�[h^�n[cf*�Ob_�]iolm_�i`�nb_�̂ cm_[m_�q[m�]igj[l[\f_�ni�B=N*� =s�04�b�nb_�^ia�

q[m�nynl[jfyac_�[h^�[l_`f_rc]*� M_mjcl[ncihm�q_[e_h_^�[n�3.�b�[h^�nb_�[hcg[f�q[m�jf[]_^�ih�

[�l_mjcl[nil*� M_^o]_^�ofh[l�]ih^o]ncih�q[m�l_]il^_^�ih�^[s�1*� Ob_�^ia�]iof^�mn[h^�[`n_l�

2�q__em(�[h^�q[m�[\f_�ni�q[fe�mbiln�^cmn[h]_m�\s�4�q__em*

Nn_p_hm�?L;E#�$-54-%�i\m_lp_^�nb[n�[fnbioab�]iihbioh^�j[l[fsmcm�l_m_g\f_m�B=N(�nb_�

ohehiqh�][om_� [h^�l[nb_l�fcgcn_^�_pc^_h]_�i`�_rj_lcg_hn[f�nl[hmgcmmcih�i`�nbcm�]ih^cncih�

fcgcnm�cnm�om_`ofh_mm�[m�[�gi^_f*� Ob_s�moaa_mn_^�H[l_eâm�^cm_[m_�i`�]bc]e_hm�[m�[�\_nn_l�

h[nol[f�gi^_f�`il�B=N(�[n�f_[mn�ch�][m_m�qb_l_�[�f[n_hn�chcnc[f�pcl[f�ch`_]ncih�cm�chpifp_^*

@rj_lcg_hn[f�[onicggoh_�$Ü[ff_lac]á%�h_olcncm�$=<I%(�[h� [hcg[f�gi^_f�i`�B=N(�

q[m�`clmn�^_m]lc\_^�\s�R[femg[h�[h^�<^[gm�$-511(-512%�qbi� jli^o]_^�nb_�]ih^cncih�ch�

l[\\cnm(�aoch_[�jcam�[h^�gc]_�\s�chd_]ncha�j_lcjb_l[f�h_lp_�_gofmc`c_^�ch�]igjf_n_�Al_oh^âm�

[^dop[hn*� G[n_l(�inb_lm�$G_pch_�[h^�R_he(�-52/%�om_^�l[nm�mo]]_mm`offs*� Ngcnb�_n�h+*�$-535%�

`ioh^�nb[n�G_qcm� l[nm�q_l_�gil_� mom]_jnc\f_� ni�=<I(� ]igj[l_^� ni� inb_l� mnl[chm� i`�l[nm(�

l[\\cnm�[h^�aoch_[�jcam*�Niih(�nb_�G_qcm�l[n�gi^_f�i`=<I�\_][g_�[�qc^_fs�[]]_jn_^�[hcg[f�

gi^_f�̀ il�B=N�$N[c^[�?L;E!� -54-%*�>fchc][ffs(�=<I�cm�[h�[]on_�̂ cm_[m_�[jj_[lcha�nqi�q__em�

`iffiqcha�cggohct[ncih�[h^�]ihmcmncha�i`�[n[rc[�[h^�[m]_h^cha�fcg\�q_[eh_mm�$Nn_ch_l�[h^�

<\l[gmes(� -541%*� Dh�nb_�G_qcm�l[n�gi^_f�^_p_fij_^�\s�Ngcnb�?L�;E� $-535%(�nb_�[hcg[fm�

[``_]n_^�qcnb�=<I�mbiq_^�q_[eh_mm�i`�[ff�_rnl_gcnc_m(�f_a�mjf[scha(�ch[\cfcns�ni�bif^�b_[^�

ojlcabn(�`[]c[f�q_[eh_mm�qcnb�fimm�i`�\fchecha(�[h^�f[\iol_^(�mb[ffiq�l_mjcl[ncihm*� Cch^�f_a�

^l[aacha�[h^�ohomo[ffs�̀ f[]]c^�[h^�q_[e�̀ il_fcg\m�q_l_�m__h�ch�mig_�[hcg[fm*�I_lp_�liinm�

i`�l[nm�chd_]n_^�qcnb�\ipch_�liin�gs_fch�mbiq_^�=<I�f_mcihm�]b[l[]n_lct_^�\s�ch`cfnl[ncih�i`

//
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fsgjbi]sn_m�[h^�inb_l�gihiho]f_[l�]_ffm(�[h^�^_gs_fch[ncih�ch�nb_�[l_[m�i`�ch`f[gg[ncih*�

@<I�q[m�jli^o]_^�\s�chd_]ncih�i`�gs_fch�`lig�nb_�j_lcjb_l[f�h_lpiom�msmn_g�i`�l[n(�l[\\cn(�

][nnf_�[h^�bog[h*

@rj_lcg_hn[f� [onicggoh_�h_olcncm�b[m�\__h�^_p_fij_^�ch�gihe_sm� [h^�^iam*� <�

Übsj_l[]on_á� `ilg� i`�@<I� ]iof^� \_� jli^o]_^� ch�jlcg[n_m� \s� nb_� [^^cncih� i`�j_lnommcm�

p[]]ch_� ni� nb_� mn[h^[l^� h_olcnia_hc]� ^im_� i`� Al_oh^âm� [^dop[hn� [h^� j_lcjb_l[f� h_lp_�

bigia_h[n_� $=_b[h�?L�;E!� -53-%*� Dh�lb_mom�gihe_sm� m_hmcnct_^�qcnb�l[\\cn�m]c[nc]�h_lp_�

gs_fch(�]fchc][f�mcahm�[fmi�chpifp_^�]l[hc[f�h_lp_m�$Rcmhc_qmec�?L�; E (�-530%*�<�][hch_�gi^_f�

i`�@<I� jli^o]_^� \s� chnl[^_lg[f� chi]of[ncih� i`�][hch_� h_lp_� ncmmo_(� q[m� mcgcf[l� ni�

>CK+<>K�ch�f_mcihm�[h^�]fchc][f�mcahm�_r]_jn�̀ il�nb_�gil_�[]on_�h[nol_�i`@<I�$Cifg_m�[h^�

^_G[bohn[(�-530%*� M_]_hnfs(�>ihmn[hnch_m]o�?L�; E�$-554%�^_p_fij_^�[�hip_f�golch_�gi^_f�

omcha�NEG+E�mnl[chm�i`�gc]_(�qbc]b�qcff�\_�om_`of�\_][om_�i`�nb_�[p[cf[\cfcns�i`�nl[hma_hc]�[h^�

ehi]eion�gc]_�`il�hog_liom�cggohifiac][ffs�l_f_p[hn�a_h_m*

@<I�][h�\_�ch^o]_^�\s�[]ncp_� cggohct[ncih�qcnb�j_lcjb_l[f�h_lp_�gs_fch(�qcnb�

mchaf_�gs_fch�]igjih_hnm(� il�qcnb�[^ijncp_� nl[hm`_l�i`�[onicggoh_�O� ]_ffm� $<O)@<I%�

l_[]ncp_�qcnb�gs_fch�jlin_chm�mo]b�[m�K.�il�KJ�$C[lnoha�?L�; E!� -544�[h^� <l]b_fim�?L�;E!

-550%*� C[lnoha�?L�;E� $-544%�ch�nb_cl�l_pc_q�ih�nb_�cggoh_�g_]b[hcmgm�i`�B=N(�]igj[l_^�

[h^�̂ cm]omm_^�nb_�jimmc\f_�g_]b[hcmgm�chpifp_^�ch�B=N�qcnb�nb_�_rj_lcg_hn[f�gi^_fm*� Dh�

bog[h�B=N�][m_m(� ch�[^^cncih�ni�^_gs_fch[ncih(�[rih[f�^_a_h_l[ncih�][h�i]]ol(�^_j_h^cha�

ih�nb_�m_p_lcns�i`�̂ _gs_fch[ncih(�[fnbioab� ch�mig_�][m_m�nb_m_�g[s�i]]ol�ch^_j_h^_hnfs*�

C[lnoha�?L�;E� $-544%�hin_^�nb[n�[�gcf^�[h^�_hncl_fs�̂ _gs_fch[ncha�`ilg�i`�[]ncp_fs�ch^o]_^�

@<I�][h�\_�ch^o]_^�\s�cggohct[ncih�i`�l[nm�qcnb�mg[ff�^im_m�i`�gs_fch(�[h^�[�gil_�m_p_l_

./
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p[lc_ns�qcnb�_rn_hmcp_�^_gs_fch[ncih�[h^�mcahc`c][hn�[rih[f�^[g[a_�ch�[hcg[fm�pc[�[�f[la_�

^im_� i`� nb_� cggohia_h*� Dh� <O)@<I(� nb_� chd_]ncih� i`� gs_fch� jlin_ch� K.)mj_]c`c]�

fsgjbi]sn_m�chni�G_qcm�l[nm�jli^o]_m�̀ ofgch[hn�h_olcncm(�]b[l[]n_lct_^�_f_]nlijbsmcifiac][ffs�

\s�]ih^o]ncih�`[cfol_�l_m_g\fcha�[]on_�h_lp_�nl[hm_]ncih�[h^�giljbifiac][ffs�\s�[rih[f�

^_a_h_l[ncih�[h^�jligch_hn�_h^ih_olc[f� _^_g[� $bcab�]_ff� ^im_%*� Ol[hm`_l�i`�[�mg[ff_l�

hog\_l�i`�fch_�]_ffm�jli^o]_m�[�gcf^_l�]ih^cncih�qcnb� f[n_l�ihm_n�i`�mcahm�i`�]ih^o]ncih�

mfiqcha�[h^(�bcmnifiac][ffs(�mcahm�i`�jl_^igch[hn�^_gs_fch[ncih�$C[lnoha�?L�;E!� -544%*

Ob_� lif_� i`� bogil[f� `[]nilm� ch� nb_� j[nbia_h_mcm� i`� B=N� b[m� \__h� mno^c_^�

_rj_lcg_hn[ffs�qcnb�p[lc[\f_�l_mofnm*� Dhnl[h_ol[f�chd_]ncih�i`�_rj_lcg_hn[f�[ff_lac]�h_olcncm�

m_log�l_mofn_^�ch�̂ _gs_fch[ncih�ch�hilg[f�l_]cjc_hn�[hcg[fm�$N[c^[�?L�; E (�-534�[h^�Nogh_l�

?L�;E� -54.[%*�<hncm_log�[a[chmn�a[f[]ni]_l_\limc^_(�[�g[dil�]igjih_hn�i`�j_lcjb_l[f�h_lp_�

gs_fch(�][h�ch^o]_�^_gs_fch[ncih�ih�chnl[h_ol[f�chd_]ncih�$N[c^[�?L�; E!�-535%*� G[n_l(�chnl[�

h_ol[f� chd_]ncih� i`� m_log� `lig� B=N� j[nc_hnm� chni� l[n� m]c[nc]� h_lp_m� ][om_^� []on_�

^_gs_fch[ncih(�[fnbioab�nbcm�[]ncpcns�q[m�[fmi�m__h�ni�[�f_mm_l�_rn_hn�qcnb�[�`_q�hih)B=N�

m_l[� $N[c^[�?L�; E (�-54.%*�<]on_�]ih^o]ncih�\fi]e�[h^�^_gs_fch[ncha�[]ncpcns�i`�B=N�j[nc_hn�

m_l[�̀ iffiqcha�mo\j_lch_olc[f�chd_]ncih�chni�l[n�m]c[nc]�h_lp_m�q[m�^_gihmnl[n_^�\s�inb_lm�[m�

q_ff�$Nohlh_l�?L�; E!� -54.�\�[h^� C[llcmih�?L�;E!� -540%*�>ih^o]ncih�\fi]e�q[m�g[rcg[f�[n�

1�^[sm�[`n_l�chd_]ncih(�[h^�̂ _gs_fch[ncih�[jj_[l_^�ni�_pifp_�\inb�\s�p_mc]of[l�̂ cmlojncih�[h^�

\s�g[]lijb[a_�g_^c[n_^�gs_fch�mnlcjjcha�$Nogh_l�?L�; E (�-54.�\%*� Ob_m_�l_mofnm�moaa_mn_^�

nb[n� ^_gs_fch[ncha� `[]nil� ch� nb_� m_log�g[s� \_� cgjiln[hn� ch� nb_� j[nbia_h_mcm� i`�B=N*�

<nn_gjnm�ni�jli^o]_� [h�[hcg[f�gi^_f�\s�msmn_gc]�nl[hm`_l�i`�m_log�q_l_�hin�a_h_l[ffs�

mo]]_mm`of*� <h� [nn_gjn�ni�^_n_lgch_�c`�[]on_�][hch_�jifsl[^c]ofih_olcncm�cm�cggoh_)\[m_^

.0
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q[m� g[^_� \s� Blc``cnbm�?L� ;E#� $-54/%� qbi� chd_]n_^� m_log� `lig� [� ][hch_� ][m_� chni� l[nm*�

Ciq_p_l(�nb_l_�q[m�hi�_pc^_h]_�i`�^_gs_fch[ncih*� Obcm�_[lfs�qile�q[m� [� mn_j�niq[l^m�

^_p_fijcha�[h�[hcg[f�gi^_f�`il�<>K(�[h^�ch^cl_]nfs�`il�B=N*� M_]_hnfs(� chnl[j_lcnih_[f�

chd_]ncih�i`�m_log�`lig�B=N�j[nc_hnm�chni�gc]_�jli^o]_^� B=N)fce_�mcahm(�[h^�]b[ha_m�ch�

j_lcjb_l[f�h_lp_�`oh]ncih�$p[h�^_h�=_la�?L�; C!� -550�[h^�Iin_lg[hm�?L�;E!� -55.%*

=lihmh[h�?L�;E� $-544%�hinc]_^�nb_�^c``_l_h]_m�ch�^cm_[m_�j[nn_lh�[]]il^cha�ni�[a_�

aliojm�i`�[hcg[fm�ch�nb_�G_qcm�l[n�@<I�gi^_f*�Jf^_l�[hcg[fm�_rbc\cn_^� m_p_l_�[]on_�cffh_mm�

qbc]b�q[m�gihijb[mc]�ip_l�nb_�j_lci^�i`�i\m_lp[ncih(�qb_l_[m�sioha_l�[hcg[fm�^_p_fij_^�

f_mm� m_p_l_� [h^� `l_ko_hnfs�l_f[jmcha�cffh_mm(� ohfce_�B=N� ch�bog[hm*� Kiq_ff� [h^�Hs_lm�

$-552%�ch^c][n_^�nb_�mb[ljfs�]ihnl[mncha�j[nn_lhm�i`�bcmnifiac][f�chdols�[]limm�mj_]c_m�ch�nb_�

@<I�gi^_fm*� Ail�chmn[h]_(� nb_�jlcg[ls�^_gs_fch[ncih� cm�omo[ffs�i\fcn_l[n_^�\s� chn_hm_�

[rih[f�chdols�ch�nb_�aoch_[�jca�gi^_f�i`�@<I*

.+0+0+1� Aqi^kbf^gmZe�=gbfZe�Ih]^el�Egoheobg`�?+�D?DMGC

Ob_l_�cm�[�h__^�̀ il�_rj_lcg_hn[f�gi^_fm�ni�c^_hnc`s�mnl[chm�i`�-#�D?DMGC�nb[n�][h�][om_�

^[g[a_�ni�j_lcjb_l[f�h_lp_m�pc[�p[lciom�cggoh_�g_]b[hcmgm*�Qlc_m_h^ilj�$-553%�ch^c][n_^�

nb[n�nb_�cggoh_�g_]b[hcmgm�\s�qbc]b�ch`_]ncih�qcnb�-#�D?DMGC�][h�]l_[n_�j_lcjb_l[f�chdols(�

n[la_n_^�jlcg[lcfs�ni�[rihm(�mbiof^�\_�mno^c_^*� Dh�nbcm�l_a[l^(�Gc�?L�;E�$�-552%�^_gihmnl[n_^�

^_p_fijg_hn�i`�j[l[fsmcm�ch�]bc]e_hm�_rj_lcg_hn[ffs�ch`_]n_^�qcnb�B=N)][omcha�-#�D?DMGC�

mnl[ch*� K[l[fsmcm� ^_p_fij_^� 1� ni� -4� ^� jimn)ch`_]ncih(� [h^� m]c[nc]� h_lp_m� i`�mig_� \cl^m�

_rbc\cn_^�_pc^_h]_�i`�̂ _a_h_l[ncih(� ch]fo^cha�^_gs_fch[ncih*� Ko\fcmb_^�_pc^_h]_�i`�>*�

D?DMGC"�ch^o]_^�[hcg[f�gi^_fm�[l_�nin[ffs�f[]echa�[`n_l�nb_�qile�][llc_^�ion�\s�Gc�?L�; E !�-552*
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.+1� K[c^\mbo^l�h_�ma^�Omn]r

Ob_�ai[f�i`�nbcm� mno^s�q[m�ni� oh^_lmn[h^�nb_�l_f[ncihmbcj�\_nq__h�ch`_]ncih�qcnb�

-;FIQEH<;=L?JD?DMGC�[h^�Bocff[ch�=[lly�Nsh^lig_*�Ob_�mj_]c`c]�i\d_]ncp_m�i`�nbcm�l_m_[l]b�

[l_6� -*� ni�^_n_lgch_�c`�>*�D?DMGC�mnl[chm�chpifp_^�ch�B=N�mb[l_�[hnca_h$m%�qcnb�h_lp_

]igjih_hnm� [h^� [fn_l� j_lcjb_l[f� h_lp_� `oh]ncih� RCG� NCNH � [h^� l_[]n�qcnb�

bog[h�h_ol[f�]_ffm�$g�NCLJH *�[h^�

&#� ni�^_n_lgch_�c`�ch`_]ncih�qcnb�-#�D?DMGC�cm�mcahc`c][hnfs�[mmi]c[n_^�qcnb�B=N

ch�nb_�H[lcncg_m�[h^�ni�c^_hnc`s�jimmc\f_�miol]_m�i`�ch`_]ncih*
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/+-� PDA�ABBA?PO�KB�=JPE>K@EAO�=C=EJOP�CbILBHK>=?PAN�FVFQ=P�
KJ�LANELDAN=H�JANRA�BQJ?PEKJ�%EJ�E4BK&�=J@�DQI=J�JAQN=H�
?AHHO�%EJ�EPPNK&+

/+.� =>OPN=?P

<hnc\i^c_m�mj_]c`c]�`il�-;FIQEH<;=L?J�D?DMGC�mnl[chm(�]iggihfs�ch]lcgch[n_^�ch�Bocff[ch�

=[lly� Nsh^lig_� $B=N%(� q_l_� n_mn_^� CG� NCNH� ni� ^_n_lgch_� _``_]nm�ih�j_lcjb_l[f� h_lp_�

`oh]ncih�[h^�CG�NCLJH�`il�nb_cl�chn_l[]ncih�qcnb�]ofnol_^�h_olihm*� M[\\cn�[hncm_l[�ni�̂ c``_l_hn�

mnl[chm� i`� >*� D?DMGC� q_l_� chd_]n_^� chni� g[f_� Njl[ao_)?[qf_s� l[nm� $>b[lf_m� Mcp_l�

G[\il[nilc_m%�[h^�_f_]nlijbsmcifiac][f�g_[mol_g_hnm�i`�nb_�`_gil[f�h_lp_�q_l_�g[^_�jlcil�

ni�m_log�chd_]ncih�$?[s�,%(�[h^�ih�?[sm�.(3(�[h^�-0�[`n_l�chd_]ncih*� <�nqi)q[s�<h[fsmcm�i`�

Q[lc[h]_� $<IJQ<%�mbiq_^�chn_l[]ncih�\_nq__h�nl_[ng_hn�[h^�^[s(� [h^�]ihnl[mn�n_mncha�

qcnbch�^[sm�mbiq_^�mcahc`c][h]_�$j8,1%�`il�K_hh_l�,6-5�C�ih�?[s�.� [h^�`il�B=N� 0/4.+�

0/40�C�[h^�K_hh_l�, 6-5�C�ih�?[s�3�mj_]c`c][ffs�̀ il�Obl_mbif^�>igjioh^�<]ncih�Kin_hnc[f�

$O><K%*� Oi�n_mn�l_[]ncpcns�i`�m_log�[hnc\i^c_m�qcnb� h_olihm(�3�]ofnol_^�bog[h�h_ol[f�]_ff�

fch_m�q_l_�_p[fo[n_^�omcha�m_l[�[a[chmn�^c``_l_hn�>*�D?DMGC�mnl[chm�\s�cggohi`foil_m]_h]_*�

Kimcncp_�l_[]ncihm�qcnb�l[\\cn�[hnc\i^c_m�q_l_�hin_^�ch�.�i`�nb_�3� ]_ff� fch_m*� Ob_�m_log�

[hnc\i^c_m�`nig�l[\\cnm�cggohct_^�qcnb�m_linsj_�K_hh_l�,6-5�A� l_[]n_^�qcnb�31!�i`�nb_�

]_ffm�i`�nb_�NF)I)NC�h_olih�]_ff�fch_*� N_log�[hnc\i^c_m�`lig�l[\\cnm�cggohct_^�qcnb�Gcil�

36--�A�a[p_�[�1!�l_[]ncih�ch�nb_�H,/*-/�Jfcai�]_ff�fch_*� N_log�[hnc\i^c_m�[a[chmn�]_ln[ch�

mnl[chm�i`�-#�D?DMGC�[``_]n�j_lcjb_l[f�h_lp_�`oh]ncih�[h^�l_[]n�cggohifiac][ffs�CG�NCLJH�qcnb�

]_ln[ch�h_ol[f�]_ff�fch_m*� Ob_m_�_``_]nm�q_l_�gimn�_pc^_hn�qcnb�[hnc\i^c_m�[a[chmn�nb_�K_hh_l�

,6-5�m_linsj_(� ch^c][ncha�ihfs�]_ln[ch�m_linsj_m�g[s�\_�chpifp_^�ch�B=N*
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/+/� EJPNK@Q?PEKJ

>_ln[ch�mnl[chm�i`�>*�D?DMGC�g[s�mb[l_�]iggih�mnlo]nol_�qcnb�h_lp_m(�[h^�[h�cggoh_�

l_mjihm_� chcnc[ffs� giohn_^� [a[chmn� -#� D?DMGC� g[s� \_�gcm^cl_]n_^� ni� j_lcjb_l[f� h_lp_m(�

l_mofncha� ch�nb_� ]fchc][f� mcahm� i`�B=N� $<fcim�[h^�=f[m_l(� -550%*� Dh�nbcm� l_mj_]n(� ]_ln[ch�

m_linsj_m�i`�-#�D?DMGC�g[s�\_�gil_�j[nbia_hc]�nb[h�inb_lm*� Ob_�m_linsj_m� K_hh_l�,6-5(�

Gcil�3�[h^�Gcil�--�[l_�gimn�]iggihfs�[mmi]c[n_^�qcnb�B=N�$Aodcgini�?L�; E!� -55.(� M__m�

?L�; E!� -55/�[h^� C[lnfoha�?L�; E!� -551%(�[fnbioab�jl_^igch[h]_�i`�[hs�j[lnc]of[l�m_linsj_�

q[m�hin�i\m_lp_^�ch�[�l_]_hn�=lcncmb�mno^s�$M__m�?L�; E (�-551%*� Ob_�fcjijifsm[]]b[lc^_�$GKN%�

i`�-#�D?DMGC�m_linsj_�K_hh_l�,6-5�b[m�mnlcecha�bigifias�qcnb�j_lcjb_l[f�h_lp_�[hnca_hm�mo]b�

[m�a[hafcimc^_m�BHf(�[h^�]limm�l_[]nm�ch�cggohifiac][f�[mm[sm�$<mjch[ff�?L�; E!� -550�[h^�

H[]?ih[f^�?L�; E (� -550%*

Ob_�G_qcm� l[n�gi^_f�i`�_rj_lcg_hn[f� [onicggoh_� à[ff_lac]á�h_olcncm� $@<I%� cm� [�

qc^_fs�[]]_jn_^�[hcg[f�gi^_f�`il�B=N7�biq_p_l�ihfs�ch�nb_�_``_]nil�jb[m_�$N[c^[�?L�;E!�

-54-%*� Obom(� nb_�[\m_h]_�i`�[�l_jli^o]c\f_�mj_]c`c]�[hcg[f�gi^_f�fcgcnm�iol�oh^_lmn[h^cha�

i`�>*�D?DMGC�"�jlcg[ls�[rih[f�B=N*� Ob_l_�b[p_�\__h�l_jiln_^�mcgcf[lcnc_m�ch� m_p_l[f�h[nol[f�

[h^�_rj_lcg_hn[f�[hcg[f�gi^_fm*� Q[h�^_h�=_la�?L�;E� $-550%�[h^�Iin_lg[hm�?L�;B�$-55.%�

`ioh^�\inofcmg)fce_�mcahm(� ch]fo^cha�chmo``c]c_hn�l_mjcl[ncih�[h^� l_mofncha�ch�[�q[mj)fce_�

q[cmn(� ch�gc]_�chd_]n_^�qcnb�m_log�`lig�B=N�j[nc_hnm(�[h^�moaa_mn_^�nb[n�nbcm�gi^_f�om_^�

`il�mno^scha�\inofcmg�nirch(�g[s�[fmi�\_�p[fo[\f_�ch�B=N�l_m_[l]b*� N[c^[�?L�; E!� $-54.%(�

jli^o]_^� B=N)fce_� mcahm� [h^� ]b[ha_m� ch� j_lcjb_l[f� h_lp_� `cg]ncih� \s� msmn_gc]�

[^gchcmnl[ncih�i`�B=N�j[nc_hn�m_log�pc[�chnl[j_lcnih_[f�lion_�chni�gc]_�$p[h�̂ _h�=_la�?L�; E (�

-550�[h^�Iin_g[hm�?L�; E!� -55.%*� <�^cm_[m_�gi^_f� chpifpcha�[�mj_]c_m�`il�qbc]b�g[hs
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chp_mnca[ncp_�niifm�[l_�[p[cf[\f_�qiof^�\_�om_`of�ni�`olnb_l�[h[fsm_�nb_�cggoh_�g_]b[hcmgm�

\s�qbc]b�ch`_]ncih�qcnb�>*�D?DMGC!�ch�j[lnc]of[l(� ][h�]l_[n_�j_lcjb_l[f�h_lp_�chdols�n[la_n_^�

ni�[rihm�il�gs_fch� $Qlc_m_h^ilj(�-553%*

<�jlijim_^�g_]b[hcmg�`il�-#�s_+qqc)nlcaa_l_^�B=N� cm�[hnca_hc]�gcgc]ls�[h^�nb_�

[\cfcns�i`�nb_�cggoh_�l_mjihm_�ni�ch^o]_�_h^ih_ol[f�ch`f[gg[ncih(�mig_�i`�qbc]b�cm�̂ cl_]n_^�

niq[l^�nb_�N]bq[hh�]_ff�$Fimec(� -553%*� Obcm�gofncjin_hnc[f�afc[f�]_ff(�pcn[f�`il�nb_�hilg[f�

jbsmcifiac]�`oh]ncih�i`�j_lcjb_l[f�h_lp_m(�b[m�\__h�jlijim_^�ni�\_�][j[\f_�i`�]ihnlc\oncha�

ni�nb_�ch`f[gg[nils�jli]_mm�nblioab�nb_�jli^o]ncih�i`�]sniech_m(�[]on_)jb[m_�l_[]n[hnm(�[h^�

aliqnb� `[]nilm*� Dh� B=N� \inb� ]igjf_g_hn� []ncp[ncih� [h^� [hnc\i^s� jli^o]ncih� i]]ol*�

?_n[cf_^�j[nbifias�mno^c_m�b[p_�mbiqh�_[lfs�]igjf_g_hn�^_jimcncih�ih�nb_�N]bq[hh�]_ff�

g_g\l[h_�ch�̂ _gs_fch[ncha�B=N(�qbcf_�]igjf_g_hn�cm�̂ _jimcn_^�ch�nb_�[^[rih[f�g_g\l[h_�

ch�[rih[f�B=N*� $C[`_l)H[]ei(�-552[�[h^�C[`_l)H[]ei(�-552\%*� Ob_�`l_ko_hn�[mmi]c[ncih�

i`�B=N�[h^�-#�D?DMGC�ch`_]ncih�b[m�ch^c][n_^�[hnc\i^c_m�qcnb�mj_]c`c]cns�̀ il�[hnc)a[hafcimc^_m�

qbc]b�\ch^�ni�nb_�[rih�[n�nb_�hi^_�i`�M[hpc_l�[h^�[n�nb_�ginil�_h^jf[n_�$Dfc[�?L�[+*(�-551%*�

Ob_m_�[hnc)a[hafcimc^_�[hnc\i^c_m�[jj[l_hnfs�[l_�a_h_l[n_^�ch�l_mjihm_�ni�>*�D?DMGC#� Obcm�

bsjinb_mcm�nb[n�[hnc\i^c_m�[a[chmn�-#D?DMGC�mj_]c`c][ffs�[l_�l_mjihmc\f_�̀ il�h_ol[f�̂ [g[a_�b[m�

hin�\__h�[^_ko[n_fs�n_mn_^*� Aolnb_lgil_(�h_ol[f�]_ff�fch_�n_mncha�ih�h_ol[f�fch_m�ilcach[ncha�

`lig�nb_�]_hnl[f�h_lpiom�msmn_g�b[m�hin�\__h�n_mn_^*� <fnbioab�B=N�cm�q_ff�^i]og_hn_^�[m�

[�j_lcjb_l[f�h_lp_�^cm_[m_(�nb_l_�g[s�\_�>IN�chpifp_g_hn*

Ob_l_`il_(� nb_� ]oll_hn� mno^s� _r[gch_^� nb_� _``_]nm� i`� [hncm_log� `lig� l[\\cnm�

cggohct_^�qcnb� mnl[chm�i`�>*�D?DMGC�ih�j_lcjb_l[f�h_lp_�`oh]ncih�ch�l[nm�[h^�ch�]ofnol_^�

bog[h�h_ol[f�]_ffm�i`�>IN�ilcach*� Nj_]c`c][ffs(�iol�i\d_]ncp_�q[m�ni�̂ _n_lgch_�c`�[hnc\i^c_m
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[a[chmn�mj_]c`c]�mnl[chm�i`�-;FIQEH<;=L?J�jli^o]_^�_f_]nlijbsmcifiac][f�]b[ha_�ch�l[n�h_lp_(�

ch^c][ncha�j_lcjb_l[f�h_lp_�^sm`oh]ncih(� [h^� c`�nb_m_�[hnc\i^c_m�]iof^�l_[]n�qcnb�bog[h�

h_ol[f�]_ff�fch_m(� moaa_mncha�jin_hnc[f�^[g[a_*

/�F � I=PANE=HO�=J@�IAPDK@O

.*/*-� >Z\m^kbZe�ElheZm^l�[h^�=gmb`^g�Lk^iZkZmbhg

>ofnol_m� i`�>*� D?DMGC� [mmi]c[n_^� qcnb� B=N� q_l_� l_]_cp_^� `lig� nb_� I[ncih[f�

G[\il[nils�`il�@hn_lc]�K[nbia_hm�[n�nb_�G[\il[nils�>_hnl_�`il�?cm_[m_�>ihnlif� $G>?>%(�

=ol_[o�i`�Hc]li\cifias� ch�Jnn[q[�[h^�q_l_�c^_hnc`c_^�[m�`iffiqm6�B=N�0/4.(�B=N�0/40(�

Gcil�3(�Gcil�--(�Zg]�K_hh_l�,6-5*

/+0+.+.�Sahe^�?^ee�Lk^iZkZmbhg�_hk�EffngbsZmbhg

Ob_�[\ip_�mnl[chm�q_l_�ch^cpc^o[ffs�]ofnol_^�ih�Kl_mnihâm�$qcnbion�[hnc\cinc]%�jf[n_m�

$Jric^�G[\il[nilc_m%� [n�/3Ä>� `il�04�b�ch�[�gc]li[_lijbcfc]� [ngimjb_l_*� >ofnol_m�q_l_�

momj_h^_^�ch�K=N�[h^�[^domn_^�ni�[h�ijnc][f�^_hmcns�i`�H[]A[lf[h^âm� /�$M_g_f%�[h^�q_l_�

_cnb_l�b_[n�nl_[n_^�$C%�[n�2.Ä>�`il�01�gch�il� `ilg[fchct_^�$A%�qcnb�,*.!�`ilg[fchct_^�K=N�

$jC�3*.%�ni�jli^o]_� -,�qbif_�]_ff�jl_j[l[ncihm*� Ol_[n_^�jl_j[l[ncihm�mbiq_^�hi�aliqnb�

qb_h�]ofnol_^*� Jjnc][f�^_hmcnc_m�q_l_�mn[h^[l^ct_^�ni�-�omcha�[h�GF=�=ci]blig6�Pfnlij_]�

DD� Nj_]nig_n_l�[n�10,�hg�q[p_f_hanb�[h^�[ff�momj_hmcihm�q_l_�q[mb_^�/�S�qcnb�K=N�[h^�

l_momj_h^_^�ch�jl_j[l[ncih�`il�cggohct[ncih*� N_linsj_�]f[mmc`c][ncihm�q_l_�jiif_^�[h^�

]ihn[ch_^�_ko[f�ko[hncnc_m(�\s�pifog_(�`il�nb_�Gcil�[h^�B=N� mnl[chm*� Ail�cggohct[ncih(�

[hnca_h�jl_j[l[ncihm�q_l_�jiif_^�[m�`iffiqm6
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-* K_hh_l�,6-5�C

.* K_hh_l�,6-5�A

/* Gcil�3�[h^�--�C

0* Gcil�3�[h^�--�A

1* C>O�105/�Zg]�1051�D

2* C>O�105/�Zg]�1051�B

/0+.F��HLO�Lk^iZkZmbhg�_hk�EffngbsZmbhg

Ail�GKN�_rnl[]ncih(�[mmcmn[h]_�q[m�l_]_cp_^�`lig�?l*�K[of�Ci``g[h(�?_j[lng_hn�i`�

Hc]li\cifias� [h^� Dggohifias(� N]biif� i`� H_^c]ch_(� ?[fbiomc_� Phcp_lmcns(� C[fc`[r*�

-;FIQEH<;=L?J�D?DMGC� mnl[chm� B=N� 0/4.(� B=N� 0/40� [h^� K_hh_l� ,6-5� q_l_� ch]o\[n_^�

ip_lhcabn�ch� -� fcnl_�i`�,JM=?EE;�\linb�oh^_l�gc]li[_lijbcfc]�]ih^cncihm�ch�[�>Jd�ch]o\[nil�

$1!�>Jd(�3!�J/ %�[h^�nb_h�̀ il�oj�ni�04�b�ih�[h�il\cn[f�mb[e_l�[n�liig�n_gj_l[nol_*� =[]n_lc[�

q_l_�b[lp_mn_^�$4,,,�r�a�`il�-,�gch%� ch�hilg[f�mn_lcf_� m[fch_�$,*41!%*� >lo^_� GKN�q[m�

_rnl[]n_^�\s�nb_�bin�jb_hif)q[n_l�n_]bhcko_�$01!%�$Hil[h�?L�; E!�-550(�Hil[h�?L�;E#!�-55.�

[h^�Hcffm�?L�;E*(�-541%*� <`n_l�3/�b�i`�̂ c[fsmcm�[a[chmn�̂ cmncff_^�q[n_l�$/�]b[ha_m%(�]lo^_�GKN�

q[m�fsijbcfct_^�[h^�jolc`c_^�\s�_htsg_�nl_[ng_hn�qcnb�?I[m_(�MI[m_�[h^�\s�jlin_ch[m_�F*�

<`n_l�ip_lhcabn�̂ c[fsmcm�[a[chmn�q[n_l(�GKN�q[m�j_ff_n_^�[n�-,,(,,,�r�a�̀ il�.,�b(�l_)^cmmifp_^�

ch�^cmncff_^�q[n_l�[h^�fsijbcfct_^*

/+0+/� EffngbsZmbhg�O\a^]ne^�_hk�Lkh]n\mbhg�h_�=gmb*O^kZ�bg�NZ[[bml� %Sahe^�?^ee�
Zg]�HLO&
<`n_l�jl_)cggoh_� \f__^cha(� 2�I_q�U_[f[h^�Rbcn_�`_g[f_�l[\\cnm� $>b[lf_m�Mcp_l
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G[\il[nilc_m%� q_cabcha�.� )� .*1� ea�q_l_� chd_]n_^� mo\]on[h_iomfs� ch�nb_�h_]e�qcnb�_ko[f�

jilncihm�i`� ch]l_[mcha�[giohnm�$,*.1(,*1(-*,(-*1�[h^�.*,�gf%� i`�qbif_�]_ff�[hnca_h�$m__

.*/*-�=[]n_lc[f�Dmif[n_m�[h^�<hnca_h�Kl_j[l[ncih%*� Jh_�q__e�[`n_l�nb_�`ch[f�cggohct[ncih(�

\fii^�q[m�]iff_]n_^(�m_log�i\n[ch_^�[h^�ncnl[n_^*� Ac`ns�ni�2,�gf�\fii^�q[m�]iff_]n_^� `lig�

_[]b�l[\\cn(� ch]fo^cha�]ihnlifm� $hin�cggohct_^%(� omcha�][l^c[]�joh]nol_�oh^_l�n_lgch[f�

\[l\cno[n_�[h[_mnb_nc]*� N[gjf_m�q_l_�f_`n�[n�liig�n_gj_l[nol_�$-4Ä>%�ip_lhcabn�[h^�nb_h�

]_hnlc`oa_^� $=_]eg[h�Hi^_f� OE� )� 2%� [n� .,,� r� a� `il� /,� gchon_m� [h^� m_log� ]iff_]n_^*�

<hnc\i^s�f_p_fm�q_l_�n_mn_^�\s�ncnl[ncih�omcha�nb_�\[]n_lc[f�jf[n_�[aafonch[ncih�n_]bhcko_*�

Ob_�bcab_mn�^cfoncih�i`�[hncm_log�mbiqcha�[aafonch[ncih�q[m�n[e_h�[m�nb_�ncnl_�$N__�O[\f_

.*-�%*� Ob_�bcabfcabn_^�$\if^�jlchn%�ncn_lm�l_jl_m_hn�nbim_�om_^�ch�nb_�_rj_lcg_hnm�ch�nbcm�mno^s(�

]bim_h�^o_�ni�nb_cl�l_mjihm_�f_p_fm*� Ob_�chcnc[f�^cfoncih�i`�nb_�[hncm_log�q[m�-6-,,�[h^�nb_�

[\m_h]_�i`�[aafonch[ncih�[n�nbcm�^cfoncih�q[m�]ihmc^_l_^�[�h_a[ncp_�l_[]ncih*�N_log�m[gjf_m�

q_l_�m_j[l[n_^(�^cmj_hm_^�ch�-*1�gf�[fckoinm(�[h^�`lit_h�[n�)4,Ä>*

Gsijbcfct_^�GKN�i`�nb_�/�jl_j[l[ncihm� $N__�m_]ncih�.*/*-*.*6� GKN�Kl_j[l[ncih�`il�

Dggohct[ncih%�q_l_�oncfct_^�ch�nb_�̀ iffiqcha�g[hh_l*�K_hh_l�,6-5�q[m�jl_j[l_^�[m�[�mchaf_�

ohcn�[h^�B=N�0/4.+0/40�q_l_�]ig\ch_^*� =inb�q_l_�momj_h^_^�chni�[�m[fch_�mni]e�[fog�

$Dgd_]n�Å<GPH)33-2-(�Ncag[%�mifoncih�ch�jl_j[l[ncih�̀ il�cggohct[ncih*� Ob_�^im_m�q_l_�

\[m_^�ih� nb_� [giohn� i`�jolc`c_^�GKN*� Aiffiqcha�[�jl_)cggoh_� \f__^cha(� l[\\cnm�q_l_�

chi]of[n_^� chnl[gom]of[lfs� qcnb� GKN� jl_j[l_^� [hnca_hm� 0� S� ip_l� [� -� gihnb� j_lci^� ni�

[^gchcmn_l� [� nin[f� i`� 55� [h^� -,0� ja� i`�GKN� `il� K_hh_l� ,6-5� [h^� B=N� 0/4.+0/40(�

l_mj_]ncp_fs*� Ob_�GKN�jilncih�i`�nb_�mno^s�mbiq_^�hi�l_mjihm_�omcha�@GDN<�nblioab�[�

mn[h^[l^�mifc^�jb[m_�_htsg_�cggohi[mm[s�ch^c][ncha�nb[n�[hnc\i^c_m�q_l_�hin�l[cm_^�[a[chmn
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PZ[e^�/+.7� =``enmbgZmbhg� mbmk^l� h_� kZ[[bm� Zgmbl^kZ� kZbl^]� Z`Zbglm� lmkZbgl�h_
(,36;25-,.9/7�1/1:40$

Rbif_�>_ff�<hnca_h7� Nnl[ch�D^_hnc`c][ncih�i`�>*�D?DMGC

Dggohct_^�[a[chmn6 C>O105/ B=N0/40 K_hh_l
,6-5

Gcil�3 E]hkee

K_hh_l�,6-5� C .,5-- .,5-- .,5-- ;.,31-- ;.,31--

K_hh_l�,6-5�A -+0,, -+0,, -+.,, -+0,, -+0,,

Gcil�3�[h^�--�>ig\i�C .,1-- .,1-- .,1-- ;.,31-- ;.,31--

Gcil�3�[h^�--�>ig\i�A -+-2,, .,5-- ;.,31-- ;.,.3-- ;.,31--

C>O�105/�Zg]�1051�D ;.,31-- .,0/-- ;.,31-- ;.,31-- ;.,31--

B=N�0/4.�[h^�1051�A -+4,, -+-2,, -+0,, .,/-- :-+20,,

>ihnlif 9.,.-- 9.,.-- 9.,.-- 9.,.-- 9.,.--
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ma^l^�lmkZbgl+

/ 0 F � Aqi^kbf^gmZe�Ih]^el

/+0+0+.� Aqi^kbf^gmZe�Ckhnil

<giha�nb_�2�l[\\cnm�cggohct_^�qcnb�[hnca_h�jl_j[l[ncihm(�nb_�nbl__�nb[n�a[p_�bcab�

ncn_lm� $O[\f_�.*-%� q_l_�m_f_]n_^�`il�_rj_lcg_hnm�ch�l[nm�ni�^_n_lgch_�_``_]nm�ih�j_lcjb_l[f�

h_lp_�`oh]ncih*� Ob_�jl_j[l[ncihm�om_^�`il�chd_]ncih�[a[chmn�l[nm�q_l_�[m�`iffiqm7

-� <hncm_log�[a[chmn�B=N� 0/4.+� 0/40�$b_[n�nl_[n_^�ihfs%

.� <hncm_log�[a[chmn�Gcil�3�"� --� $]ig\ch[ncih�i`�b_[n�nl_[n_^

[h^�`ilg[fchct_^%

/� <hncm_log�[a[chmn�K_hh_l�,6-5�$b_[n�nl_[n_^%

0� N[fch_�>ihnlif

1� Kl_)cggoh_�N_log�>ihnlif

<�nin[f�i`�04�g[f_�Njl[ao_)?[qf_s�l[nm�$>b[lf_m�Mcp_l�G[\il[nilc_m%�q_l_�^cpc^_^�

chni�/�aliojm�̀ il�[�nlcjfc][n_�_rj_lcg_hn�ih�nb_�1�jl_j[l[ncihm*�Rcnbch�_[]b�alioj(�nb_�_``_]nm�

i`�nbl__� [hnc\i^c_m� $nbim_� fcmn_^�[\ip_%�q_l_� n_mn_^� `il� nb_cl� _``_]n� ih�j_lcjb_l[f� h_lp_�

`oh]ncih*� <�m[fch_�]ihnlif�[h^�[�jl_)cggohct_^�]ihnlif�q[m�om_^�ch�_[]b�alioj*� Rcnbch�

_[]b�alioj(�l[nm�q_l_�n_mn_^�ih�?[sm�.(3�[h^�-0*� Jh�?[s�,(�nb_�^[s�i`�chi]of[ncih(� ]ihnlif�

l[nm�$hi�nl_[ng_hn(�h9/%�q_l_�ch]fo^_^�ni�jlipc^_�\[m_fch_�g_[mol_g_hnm*

/0 �F+/�Ae^\mkhiarlbheh`b\Ze�=ll^llf^gm

@f_]nlijbsmcifiac][f�[mm_mmg_hnm�i`�j_lcjb_l[f�h_lp_�`oh]ncih� q_l_�]igjf_n_^�ch
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nb_� h_olijbsmcifias� f[\il[nils�i`�?l*� O[l_e�N[f_b(�<nf[hnc]�Q_n_lch[ls�>iff_a_*� Jh]_�

[h[_mnb_nct_^(�nb_�`_gil[f�h_lp_�q[m�cmif[n_^� `lig�nb_�a[mnli]h_gcom�gom]f_�ih�nb_�^ilm[f�

mol`[]_�i`�nb_�l[nâm�f_`n�bch^�fcg\*�<�mn[chf_mm�mn__f(�\c)jif[l�mncgof[ncha�_f_]nli^_�q[m�jf[]_^�

ih�nb_�jlircg[f�_h^�[h^�jf[nchog�l_]il^cha�_f_]nli^_�jf[]_^�ih�nb_�^cmn[f�_h^*� Ob_�^cmn[h]_�

\_nq__h� nb_� l_]il^cha� [h^� mncgof[ncha� _f_]nli^_m�q_l_�g_[mol_^� `il�om_� ch�]ih^o]ncih�

p_fi]cns�][f]of[ncihm*� =inb�_f_]nli^_m�q_l_�`cr_^�ch�jf[]_�qcnb�^_hn[f�cgjl_mmcih�g[n_lc[f*�

Ob_�h_lp_�q[m�mncgof[n_^�[n�ch]l_[mcha�chn_hmcnc_m�[h^�nb_�j_[e�[gjfcno^_�i`�nb_�>igjioh^�

<]ncih�Kin_hnc[f�$><K%�q[m�g_[mol_^�[h^�om_^�ni�]ihmnlo]n�[� mncgofom�chn_hmcns�)�l_mjihm_�

]olp_*� Ob_�chn_hmcns�q[m�`cr_^�[n�[jjlircg[n_fs�-*1�g<�qbcf_�nb_�^ol[ncih�i`�nb_�jofm_�q[m�

p[lc_^(�ch�il^_l�ni�]ihmnlo]n�[h�chn_hmcns�^ol[ncih�]olp_�`il�_[]b�[hcg[f*� <n�nb_�_h^�i`�nb_�

_rj_lcg_hn(�[hcg[fm�q_l_�_onb[hcm_^�qcnb�[h�ip_l^im_�qcnb�mighcnif�$21�ga+ea%*� <�Bl[mm�

$Hi^_f�N44%�Nncgof[nil�$N__�<jj_h^cr�<%�q[m�]icg_]n_^�ni�nb_�mn[chf_mm�mn__f�mncgof[ncha�

_f_]nli^_�pc[�[�mncgofom�cmif[ncih�ohcn�$Bl[mm�Dhmnlog_hnm(�R[l_c]e(�Mbi^_�Dmf[h^%*� Ob_�

_pie_^�l_mjihm_�q[m�[gjfc`c_^�[h^�g_[mol_^�ih�[h�im]cffim]ij_�$=F�Kl_]cmcih�)�Hi^_f�

.1..�)�<%*� Ob_�[gjfcno^_�[h^�]ih^o]ncih�i`�nb_�]igjioh^�[]ncih�jin_hnc[f�q_l_�g_[mol_^�

`il�[ff�h_lp_�jl_j[l[ncihm*� M_]il^cham� ch]fo^_^� nb_�O><K� $nbl_mbif^�]igjioh^�[]ncih�

jin_hnc[f%(�nb_� g[rcgog�mncgofom�ni�l_[]b�O><K�il�HN><K(�nb_�g[rcg[f�[gjfcno^_�i`�

><K�il�H><K� [h^�f[n_h]s�[h^�]ih^o]ncih�p_fi]cns*

/+0+0+0� R_mn_lh�>ehmmbg`

R_mn_lh�=fin�q[m�]ih^o]n_^�ih�hilg[f�$ohnl_[n_^%�l[n�h_lp_�ni�]igj[l_�cggoh_�[h^�

jl_)cggoh_� l[\\cn� [hncm_l[*� K_lcjb_l[f� h_lp_m� q_l_� ]iff_]n_^� `lig� 2� hilg[f� l[nm(� [h^
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bigia_hct_^�[h^�l_momj_h^_^�ch�m[gjf_�\o``_l�$-�gf�i`�,*1�H)Olcm)C>G(�jC�2*47�,*4�gf�i`�

afs]_lif7� -*2�gf�i`�-,!�mi^cog�^i^_]sf� mofjb[n_� $N?N%7� ,*0�gf�i`�̂ CXJ%� [h^�b_[n_^�ni�

fJJ#>�`il�-,�gch*� M[\\cn�[hncm_l[�mj_]c`c]�̀ il�/�mnl[chm�i`�-#D?DMGC� [h^�jl_)cggoh_�]ihnlif�

m_l[�^_m]lc\_^�_[lfc_l�q_l_�om_^*

N?N�jifs[]lsf[gc^_� a_f�_f_]nlijbil_mcm�$N?N)K<B@%�q[m�][llc_^�ion�[]]il^cha�ni�

G[_ggfc�$-53,%*� <�mn[]echa�a_f�qcnb�0!�[]lsf[gc^_�q[m�f[s_l_^�ih�ni�[�-.!�m_j[l[ncha�a_f�

ch�[�=ciM[^�gchc�Klin_[h�DD�a_f�[jj[l[nom�$=ciM[^(�>[h[^[%*� Acp_�[h^�-,� jc�+�f[h_�i`�nb_*�

gif_]of[l�q_cabn�g[le_l�[h^�nb_�hilg[f�l[n�h_lp_(�l_mj_]ncp_fs�q_l_�fi[^_^�[h^�>*� D?DMGC�

[hncm_l[�[n�0�jc�+�f[h_�[h^�-1,�Q�q[m�[jjfc_^�ni�nb_�a_f�`il�-�b�[n�liig�n_gj_l[nol_�$-4Ä>%*�

Klin_ch�nl[hm`_l�q[m�]ih^o]n_^�[]]il^cha�ni�Oiq\ch�?L�;E#� $-535%*� B_fm�q_l_�_kocfc\l[n_^�

ch�nl[hm`_l�\o``_l�$.1�gH�Olcm7�-5.�gH�afs]ch_7�.,!�g_nb[hif7�jC�4*/%�`il�/,�gch�\_`il_�

nl[hm`_l�i`�jlin_chm�ni�hcnli]_ffofim_�qcnb�[�=ciM[^�\finncha�msmn_g�lohhcha�`il�-�b[n�-,,�Q�

ch�liig�n_gj_l[nol_*

Ob_�hcnli]_ffofim_�\finm�q_l_�ch]o\[n_^�ip_lhcabn�[n�0Ä>�ch�OMDN�=o``_l�$OO=N(�.,�

gH�Olcm(�1,,�gHI[>f(�,*,,1!�Oq__h).,%�]ihn[chcha�/!�=N<�ni�\fi]e�oh\ioh^�mcn_m�[h^�

_fcgch[n_�hih)mj_]c`c]�[hnc\i^s�\ch^cha*� =finm�q_l_�q[mb_^�[`n_l�_[]b�mo\m_ko_hn�mn_j�/�S�

`il�-,�gch�qcnb�OO=N�ih�[h�il\cn[f�mb[e_l*� =finm�q_l_�nb_h�ch]o\[n_^�`il�-�b[n�/3#>�qcnb�

l[\\cn�[hnc)m_l[�̂ cfon_^� -6.,�ch�[hnc\i^s�\o``_l�$OO=N(�-!�=N<%*� Ob_�m_]ih^[ls�[hnc\i^s�

mifoncih�q[m� bilm_l[^cmb�j_lirc^[m_� [hnc)l[\\cn� DaB� ch�OO=N� '� -!�=N<� *� Ach[ffs� nb_�

mo\mnl[n_�$0�]bfilih[jnb[f�$O=N�'�bs^lia_h�j_lirc^[m_%%�q[m�[^^_^�[h^�ch]o\[n_^�[n�/3#>�

ohncf�]ifil�b[^�^_p_fij_^(� )1)-1�gch*� Ob_�l_[]ncih�q[m�mnijj_^�\s�q[mbcha�nb_�\finm�ch�

^cmncff_^�q[n_l�$^CdJ%*� =finm�q_l_�f_`n�ip_lhcabn�ch� ^CaJ�ch�[�0Ä>�l_`lca_l[nil�[h^�^lc_^�nb_
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`iffiqcha�^[s*

/F0 +1 �DnfZg�J^nkZe�?^@�Hbg^7

I_ol[f� ]_ff� n_mncha� q[m� ]igjf_n_^� [n� nb_� G[\il[nils� i`�I_olicggohipclifias(�

Dhmncnon_�<lg[h^)Al[jc_l(�G[p[f(�Lo_\_]�ch�]iff[\il[ncih�qcnb�?l*�K*E*�O[f\in*� <h�ch^cl_]n�

cggohi`foil_m]_h]_� n_]bhcko_� q[m� om_^� ni� ^_n_lgch_� c`�[hnc\i^c_m� ch� m_l[� i`�l[\\cnm�

cggohct_^�qcnb�-#�D?DMGC�]iof^�\ch^�ni� p[lciom�h_ol[f�]_ffm*� <ff�n_mnm�q_l_�loh�ch�̂ ojfc][n_*�

N_p_h�]ofnol_^�bog[h�h_ol[f�]_ff�fch_m�$H,/*-/),-cai(�C0�)I_olih(�NF)I)NC)<mnli]sn_(�

P)43HB)<mnli]sn_(�P)/3/HB�Hc]liafc[(�>CH@�)�<mnli]sn_�[h^�BG)-1)�<mnli]sn_%�[h^�nb_�

G-/.�]_ff�fch_�$]ihnlif%�q[m�om_^�$[m�^_m]lc\_^�ch�<l\iol�_n[f*(�-555[�[h^�-555\%*� Klcg[ls�

[hnc\i^s�]ihmcmn_^�i`�nb_�l[\\cn�[hncm_l[�[h^�jimcncp_�[h^�h_a[ncp_�]ihnlifm*

>_ff� gihif[s_lm� q_l_� q[mb_^�qcnb� K=N(� ^cmmi]c[n_^� qcnb� ,*.1!� $q+p%� nlsjmch�

$>[h[^c[h� Gc`_� O_]bhifiac_m%(� l_momj_h^_^� ch� ?H@H� $>[h[^c[h� Gc`_� O_]bhifiac_m%�

mojjf_g_hn_^�qcnb�-,!�$p+p%�`_n[f�\ipch_�m_log�$A@N%(�nb_h�]_hnlc`oa_^�`il�3�gch�[n�/0,�

S�a�ch�[�=_]eg[h�BN)2M�]_hnlc`oa_*

>_ffm�q_l_� l_momj_h^_^� ch�?H@H� ]ihn[chcha� -,!� $p+p%� A=N� [h^� .1� jc� i`�nb_�

momj_hmcih�$`ch[f�]ih]_hnl[ncih�[n�1�S -,X�]_ffm+gG%�q[m�̂ cmj_hm_^�chni�nb_�q_ff�i`�[�-.)ohcn�

af[mm�mfc^_�$D>I�=cig_^c][f%*� Ob_�mfc^_m�q_l_�ch]o\[n_^�ch�[�bogc^c`c_^�]b[g\_l�ch]o\[nil�

[n�/3Ä>�[h^�1!�$p+p%�>J7*� Nfc^_m�q_l_�nb_h�q[mb_^�ih]_�qcnb�K=N� [h^�`cr_^�ch� -,,!�

[]_nih_�`il�.,�gch�[n�).,Ä>*� Nfc^_m�q_l_�mnil_^�[n�).,Ä>*

Ail� cggohi`foil_m]_h]_(� nb_� jlcg[ls� l[\\cn� [hnc\i^s� q[m� [^^_^� [n� nb_� acp_h�

^cfoncihm�[h^�ch]o\[n_^�ch�[�bogc^c`c_^�]b[g\_l�̀ il�-�b[n�/3#>*� Obcm�q[m�`iffiq_^�\s�nbl__
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q[mb_m�qcnb�K=N*� Ob_h(� `foil_m]_ch)]ihdoa[n_^� ai[n�[hnc)l[\\cn�DaB� $A[\Ç / � `l[ag_hn%�

m_]ih^[ls�[hnc\i^s�$-+-,,,�^cfoncih%� q[m�[^^_^*� >_ffm�q_l_�ch]o\[n_^�`il�/,�gch�[n�04$?+�

Obl__�[^^cncih[f�q[mb_m�ch�K=N�q_l_�j_l`ilg_^(�`iffiq_^�\s�ih_�ch�̂ cmncff_^�q[n_l*� @p[hâm�

\fo_� $,*,,/!%�q+p�q[m�om_^� ch�nb_� f[mn�q[mb�[m�]iohn_lmn[ch�[h^�ch]o\[n_^� `il� -1�gch*�

Ach[ffs(� nb_� mfc^_m� q_l_� giohn_^� ch� afs]_lif6� K=N� $56-%*� Nfc^_m� q_l_� i\m_lp_^� [h^�

cggohi`foil_m]_h]_�^_n_lgch_^�qcnb�[�G_c][�_jc`foil_m]_h]_�gc]lim]ij_*

/+1� OP=PEOPE?=H�=J=HUOEO

/+1+.� L^kbia^kZe�J^ko^�Bng\mbhg

?[n[�[h^�g_[mol_g_hnm�l_]il^_^� ^olcha�nb_�_rj_lcg_hn�q_l_�mogg[lct_^*� ?cl_]n�

l_[^cham�q_l_�om_^�ni�][f]of[n_�><K(�O><K(�HN><K(�H><K(� f[n_h]s� [h^�]ih^o]ncih�

p_fi]cns7�g_[h�p[fo_m�q_l_� oncfct_^�ch�nb_�mn[ncmnc][f�[h[fsmcm�ni�]igj[l_�nl_[ng_hnm�[h^�

]ihnlifm*� @``_]n�\s�^[s(�[h^�\s�nl_[ng_hn�q[m�n_mn_^�`il�_[]b�p[lc[\f_*

<� nqi)q[s�<h[fsmcm� i`�Q[lc[h]_� $<IJQ<%�q[m� j_l`ilg_^� ih� fia� nl[hm`ilg_^�

$h[nol[f�fia[lcnbg%�^[n[�ni�n_mn�nb_�hoff�bsjinb_mcm�nb[n�nl_[ng_hnm�[h^�]ihnlifm�b[^�hi�_``_]n�

il�q_l_�_ko[f�l_a[l^cha�^[s�[h^�nl_[ng_hn*� Rb_h�mcahc`c][hn�chn_l[]ncih�\_nq__h�nl_[ng_hn�

[h^�̂ [s�q[m�i\m_lp_^(� chn_l[]ncih�jfinm�^cmjf[s_^�jimmc\f_�^c``_l_h]_m�i`�nl_[ng_hnm�qcnbch�

^[sm(�[h^�]ihnl[mn�n_mncha�qcnbch�^[sm�\s�nl_[ng_hn�q[m� om_^�ni�^_n_]n�mj_]c`c]�^c``_l_h]_m�

ch�nl_[ng_hnm�`il�_[]b�i`�nb_�j[l[g_n_lm�g_[mol_^*

<ff� mn[ncmnc][f� [h[fsm_m� q_l_� ][llc_^� ion� omcha� nb_� jlial[g� HDIDO<=� É� Dh]*�

?c``_l_h]_m�q_l_�]ihmc^_l_^�mcahc`c][hn�[n�nb_�[9,*,1�f_p_f�i`�jli\[\cfcns*
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/+1+/� DnfZg�J^nkZe�?^ee�Hbg^l

Ail�nb_�]f[mmc`c][ncih�i`�cggohi`foil_m]_h]_(�nb_�f_a_h^�`il�nb_�chn_ljl_n[ncih�i`�

l_mofnm�cm�^_`ch_^�ch�O[\f_�.*.*� Ob_�]i^_m�jl_m_hn_^�ch�O[\f_�.*.�[l_�l_aof[lfs�oncfct_^�ch�

nb_� f[\il[nils� [n� nb_� Dhmncnon_�<lg[h^�Ol[jjc_l�ni� ^_n_lgch_� l_[]ncpcns� f_p_fm� $jlipc^_^�

]ioln_ms�i`�?l*�Kc_ll_�O[f\in%*� N[gjf_m�q_l_�^_n_lgch_^�ni�\_�ch�ih_�i`�nbl__�]f[mm_m6�

^_`chcn_�h_a[ncp_(�q_[e�jimcncp_�[h^�^_`chcn_�jimcncp_*� Obim_�c^_hnc`c_^�[m�̂ _`chcn_�jimcncp_m�

q_l_�[mmcah_^�j_l]_hn[a_m�nb[n�l_`f_]n_^�nb_�jlijilncih�i`�]_ffm�nb[n�q_l_�[``_]n_^*

/+2� NAOQHPO

/+2+.� L^kbia^kZe�J^ko^�Bng\mbhg

Ob_l_�q[m�[�mcahc`c][hn�_``_]n�$j8*,1%�i`�l[\\cn�[hncm_log�[a[chmn�]_ln[ch�mnl[chm�i`�

> �D?DMGC�ih� [mj_]nm�i`�j_lcjb_l[f�h_lp_�`oh]ncih�moaa_mncha�nb[n�mig_�m_linsj_m�g[s�b[p_�

mcgcf[l�[hnca_hc]�^_n_lgch[hnm� mb[l_^�\s�j_lcjb_l[f�h_lp_m*� Dh�[^^cncih�ni�nb_� mn[ncmnc][f�

l_jl_m_hn[ncih�i`�l_mofnm(�nl_h^m�q_l_�[fmi�hin_^�[h^�]igj[l_^�qcnb�nbim_�_rj_]n_^�ch�nb_�

][m_�i`�j_lcjb_l[f�h_lp_�̂ sm`oh]ncih(�\s�i\m_lpcha�H[ch�@``_]nm�al[jbc][ffs*�Ob_�]ihnlif�l[nm�

$h9/%�[n�?[s�,(�nb_�̂ [s�i`�chi]of[ncih(�a[p_�mcgcf[l�l_monfm�ni�m[fch_�[h^�jl_)cggoh_�]ihnlif�

$hin�ch]fo^_^�ch�al[jbc][f�l_mofnm%*

M[nm�chd_]n_^�chnl[j_lcnih_[ffs�qcnb�-#�s_+oq)mj_]c`c]�[hnc\i^c_m�mbiq_^�]b[ha_m�ch�

_f_]nlijbsmcifiac][f�jlij_lnc_m�i`�nb_�`_gil[f�h_lp_*� <�nqi)q[s�<h[fsmcm�i`�Q[lc[h]_�

$<IJQ<%�mbiq_^�mcahc`c][hn�$K8*,01%�chn_l[]ncih�\_nq__h�nl_[ng_hn�[h^�̂ [s(� [h^�]ihnl[mn�

n_mncha�qcnbch�^[sm�mbiq_^�mcahc`c][h]_�$j8*,1%�`il�Ol_[ng_hn�/�$�A_hh_l�,6-5�C%�ih�?[s

06
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P�Z[e^�/+/� O\Ze^�_hk�jnZgmbmZmbo^�̀ kZ]bg`�h_�[bg]bg`�h_�?gg`r_h[g\m`k�rW`f_*li^\bC\
Zgmb[h]b^l�mh�g^nkZe�\^ee�ebg^l+

?h]^� @^l\kbimbhg�h_�Benhk^l\^g\^

,� ?_`chcn_�I_a[ncp_�$hi�Afoil_m]_h]_%

Alig�-�ni�/6�jimmc\f_�q_[e�jimcncp_m�qcnb�hih)mj_]c`c]�\[]ealioh^

-� Afoil_m]_h]_�q[m�b[l^fs�pcmc\f_

.� -,�)�1,!�i`�hih)mj_]c`c]�`foil_m]_h]_

/� 1,)-,,!�i`�hih)mj_]c`c]� `foil_m]_h]_

Kimcncp_6�^_`chcn_�mj_]c`c]�`foil_m]_h]_�q[m�^_n_]n_^

0� ]on)i``�f_p_f�`il�jimcncpcns6� -'

2� /1*

2� /)C

3� 0'

1-
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.�[h^�`il�Ol_[ng_hnm�-�$B=N� 0/4.+�0/40�C%�[h^�/�$�K_hh_l�,6-5�C%� ih�?[s�3(� mj_]c`c][ffs�

`il�Obl_mbif^�><K� $Acaol_�.*-%*� Ob_l_�q_l_�hi�mcahc`c][hn�^c``_l_h]_m�il�nl_h^m�\s�^[s�

\_nq__h� nl_[ng_hn� [h^� ]ihnlif� aliojm� `il� ]ih^o]ncih� p_fi]cns� $Acaol_� .*.%(� H[rcg[f�

<gjfcno^_�i`�><K�$Acaol_�.*/%(�HN><K�$Acaol_�.*0%(�il�f[n_h]s�$Acaol_�.*1%*�>fchc][f�mcahm�

i`�j_lcjb_l[f�h_lp_�^[g[a_�q[m�hin�hin_^�ch�[hs�i`�nb_�[hcg[fm�^olcha�nb_�_rj_lcg_hn*

/+2+/� S^lm^kg�>ehmmbg`

Oi� c^_hnc`s� c`� m_log� `lig� -#� D?DMGC� cggohct_^� l[\\cnm� l_[]n_^� qcnb� l[n� h_lp_�

]igjih_hnm*�R_mn_lh�\finncha�q[m�j_l`ilg_^*� Acaol_�.*2�mbiqm�\[h^m�l_p_[f_^�\s�nbcm�

n_]bhcko_*� Obcm� l_[]ncih� cm� l_jl_m_hn_^�\s� nbl__� hin[\f_� \[h^m� $]ifil�]i^_^� ]cl]f_m%� [m�

jl_m_hn_^�ch�Acaol_�.*2*� =[h^� -� `[ffm�\_nq__h�g[le_lm�/4�[h^�1-� e?(� v� 01� e?�[h^�q[m�

[jj[l_hn�ch�l[\\cn�[hncm_l[�ni� K_hh_l�,6-5�C�$G[h_�0%�[h^�B=N�.520�CA�$G[h_�4%�7�\inb�

g[le_^�qcnb�l_^�]cl]f_m%*� <�m_]ih^�hin[\f_�\[h^�q[m�i\m_lp_^�qcnb�[hncm_l[�ni�mnl[chm�Gcil�

36--�CA�$G[h_�2%�[h^�B=N�0/4.+0/40�C�$G[h_�4%7�g[le_^�qcnb�al__h�]cl]f_m%�[n�)2.�e?*�

<�nbcl^�\[h^�i`�̂ cmnch]ncih�q[m�hin_^�ch�[hncm_l[�ni�nb_�K_hh_l�,6-5�C�$`[chnfs�pcmc\f_7�G[h_�

0%� [h^�B=N�0/4/+0/40�C�$g[le_^�qcnb�\fo_�]cl]f_m7�G[h_�4%�mnl[chm*

Ob_m_�`ch^cham�moaa_mn�nb[n�nb_l_�cm�[�l_[]ncih�\_nq__h�l[n�h_lp_�[h^�-#�D?DMGC�qbc]b�

g[s�]ill_f[n_� ni� nb_�l_mofnm� i\m_lp_^� ch� nb_� CG� NCNH� mno^s�qb_l_� ]b[ha_m�q_l_�hin_^� ch�

`_gil[f�h_lp_�`oh]ncih�i`�l[nm*� Obom(�l[\\cnm�cggohct_^�qcnb�-#�D?DMGC�b[p_�[hnc\i^c_m�ch�

nb_cl�m_log�nb[n�[l_�l_[]ncha�ni�l[n�h_lp_m*

1.
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H^`^g]7
<�9�Ol_[ng_hn�-�6�B=N�0/4.�+�0/406�C
=�9�Ol_[ng_hn�.6�Gcil�3�[h^�--6�C�A�
>�) �Ol_[ng_hn�/6�K_hh_l�,6-56�C�
?�9�Ol_[ng_hn�06�N[fch_�>ihnlif�
@�9�Ol_[ng_hn�16�Kl_)cggng_�>ihnlif

Acaol_�.*-6� @``_]nm�i`�l[\\cn�[hncm_l[�ni�-;FIQEH<;=L?J�D?DMGC!�hilg[f�l[\\cn�m_l[
Zg]�lZebg^�hg�I^Zg�mak^lahe]�?=L�%P?=L&�h_�_^fhkZe�g^ko^�_ng\mbhg�
ch�l[nm*� &�l_jl_m_hnm�mcahc`c][hn�^c``_l_h]_m�[n�j8*,1(�l_f[ncp_�ni�\inb�
\hgmkhel'�Zl�]^m^kff^]�[r�lmZmblmb\Ze�ZgZerlbl+� P�7�>Zkl�\hkk^lihg]�mh�
OmZg]Zk]�@llil�i`�nb_�H_[h�$N@H%*
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H^`^g]7
<�9�Ol_[ng_hn�-�6�B=N�0/4.�+�0/406�C�
>�:�Pk^Zmf^gm�/7�Hbhk�4�Zg]�..7�D�B�
>�9�Ol_[ng_hn�/6�K_hh_l�,6-56�C�
@�:�Pk^Zmf^gm�17�OZebg^�?hgmkhe
@�9�Ol_[ng_hn�16�Kl_)cggoh_�?hgmkhe

Bb`nk^�/+/7� A__^\ml�h_�kZ[[bm�Zgmbl^kZ�mh� ghkfZe�kZ[[bm�l^kZ
Zg]�lZebg^�hg�f^Zg�\hg]n\mbhg�o^eh\bmr�%?R&� h_�_^fhkZe�g^ko^� bg�
kZml+� P�7�>Zkl�\hkk^lihg]�mh�OmZg]Zk]�Akkhk�h_�ma^�I^Zg�%OAI&+
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H^`^g]7
<�9�Ol_[ng_hn�-�6�B=N�0/4.�+�0/406�C
=�9�Ol_[ng_hn�.6�Gcil�3�[h^� --6�C�A�
>�9�Ol_[ng_hn�/6�K_hh_l�,6-57�C�
?�9�Ol_[ng_hn�06�N[fch_�>ihnlif
@�9�Ol_[ng_hn�16�Kl_)cggoh_�>ihnlif

Bb`nk^�/07� A_d\ml�h_�kZ[[bm�Zgmbl^kZ�mh�?ngrrSn\m^k� ghkfZe�kZ[[bm�l^kZ
Zg]�lZebg^�hg�f^Zg�fZqbfnf�Zfiebmn]^�h_�?=L�h_�_^fhkZe�g^ko^�bg
kZml+� P�7�>Zkl�\hkk^lihg]�mh�OmZg]Zk]�Akkhk�h_�ma^�I^Zg�%OAI&+
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H^`^g]7
<�) �Ol_[ng_hn�-�6�B=N�0/4.�+�0/406�C�
=�9�Ol_[ng_hn�.6�Gcil�3�[h^�--6�C�A�
>�) �Ol_[ng_hn�/6�K_hh_l�,6-56�C�
?�9�Ol_[ng_hn�06�N[fch_�>ihnlif�
@�9�Ol_[ng_hn�16�Kl_)cggoh_�>ihnlif

Bb`nk^�/+17� A__^\ml�h_�kZ[[bm�Zgmbl^kZ�mh�(,36;25-,.9/7�1/1:40"�ghkfZe�kZ[[bm�l^kZ
Zg]�lZebg^�hg�f^Zg�fZqbfnf�lmbfnenl�k^jnbk^]�mh�k^Z\a�?=L�
%IO?=L&�h_�_^fhkZe�g^ko^�bg�kZml+� P�7�>Zkl�\hkk^lihg]�mh�OmZg]Zk]
Akkhk�h_�ma^�I^Zg�%OAI&+
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H^`^g]7� @Zrl
<�9�Ol_[ng_hn�-�7�B=N�0/4.�+�0/406�C�
>�9�Ol_[ng_hn�.6�Gcil�3�[h^�--6�C�A�
>�9�Ol_[ng_hn�/6�K_hh_l�,6-56�C�
@�9�Ol_[ng_hn�17�N[fch_�>ihnlif�
@�9�Ol_[ng_hn�16�Kl_)cggoh_�>ihnlif

Bb`nk^�/+27� A__^\ml�h_� kZ[[bm�Zgmbl^kZ�mh�(,36;25-,.9/7�1/1:40�Zgmb[h]b^l)�ghkfZe
kZ[[bm�l^kZ�Zg]�lZebg^�hg�f^Zg�eZm^g\r�h_�_^fhkZe�g^ko^�bg�kZml�P�7�
>Zkl�\hkk^lihg]�mh�OmZg]Zk]�Akkhk�h_�ma^�I^Zg�%OAI&+
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H^`^g]7� 9HX 9�=[h^�-

9�=[h^�.
VV&� :�>Zg]�0

Bb`nk^�.*26� S^lm^kg�>ehm�h_�l^kZ�`lig�> �1/1:40�bffngbs^]�kZ[[bml�pbma�kZm�g^ko^+
HZg^l�.)0)2)4�Zg]�6�Zk^�hilg[f�kZ[[bm�Zgmbl^kZ�%ik^*bffng^&+� HZg^l�
/ )&"�3)�Zg]�5�Zk^�kZ[[bm�Zgmbl^kZ�mh�L^gg^k�,6-5�%a^Zm*mk^Zm^]&)� Hbhk�4�
#�..�%\hf[bgZmbhg�h_�a^Zm�mk^Zm^]�Zg]�_hkfZebgbs^]&)�C>O�105/,1051�D)�
Zg]�Z�g^`Zmbo^�\hgmkhe�%gh�l^knf�Z]]^]&)� k^li^\mbo^er+� Pa^�gnf[^k^]�
\henfg�mh�ma^�kb`am�h_�HZg^�.-�Zk^�fhe^\neZk�q_cabn�fZkd^kl+
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/+2� F � J^nkZe�?^ee�Hbg^l

Dggohi`foil_m]_h]_�ih�h_ol[f�]_ff�fch_m�[l_�jl_m_hn_^�ch�O[\f_�.*/*� Oqi�i`�nb_�

m_p_h�h_ol[f�]_ff�fch_m�l_[]n_^�ch�p[lscha�^_al__m�qcnb�nb_�l[\\cn�[hncm_l[*�<hnc\i^c_m�`lig�

l[\\cnm�cggohct_^�qcnb�m_linsj_�K_hh_l�,6-5�A� l_[]n_^�qcnb� 31!�i`�nb_�]_ffm�i`�nb_�NF)I)�

NC�h_olih�]_ff�fch_�$N__�Acaol_�.*3%(�qbcf_�m_log�`lig�l[\\cnm�cggohct_^�qcnb�Gcil�36--�

A� l_[]n_^�qcnb�ihfs�1!�i`� nb_�H,/*-/�Jfcai�]_ff� fch_�$m__�Acaol_�.*4%*� <ff�inb_l�m_l[�

ch]fo^cha�nb_�h_a[ncp_�]ihnlifm�q_l_�]ihmc^_l_^�h_a[ncp_�$m__�Acaol_�.*5%*� Iilg[f�l[\\cn�

m_log�a[p_�hih)mj_]c`c]�`foil_m]_h]_�$[n�^cfoncih�-+.1,%�ch�\inb�nb_�H,/*-/�Jfcai�[h^�P)�

/3/HB�<mnli]sn_�]_ff�fch_m*� Ob_�[mnlig[le_l�$l[\\cn�[hnc)BA<K%�̂ cmjf[s_^�-�q_[e�jimcncp_�

ih�nb_�NF)I)NC�$h_olih%�[n�-+1,,�^cfoncih�[h^�.�q_[e�jimcncp_m�[n�^cfoncihm�i`�-+.1,�[h^�

-+1,,�ih�nb_�P)/3/HB�$<mnli]sn_%�]_ff�fch_m*� Nnliha�jimcncp_m�q_l_�i\m_lp_^�ch�nb_�[mnli�

g[le_l�$l[\\cn�[hnc)BA<K%�[n�\inb�̂ cfoncihm�$�-+.1,�[h^�-+1,,%�ih�nb_�P)/3/HB�$[mnli]sn_%(�

>CH@)1�$Hc]liafc[%(�[h^�nb_�Bf)-1� $<mnli]sn_%�]_ff�fch_m�$m__�Acaol_�.*-,%*� Ob_�hilg[f�

l[\\cn� [h^� l[\\cn� [hnc)BA<K� m[gjf_m� om_^� [m� h_a[ncp_� ]ihnlifm� [h^� [h� [mnli� g[le_l(�

l_mj_]ncp_fs(�^cmjf[s_^�nb_�_rj_]n_^�l_mofnm*

/�3� @EO?QOOEKJ

/+3+.� L^kbia^kZe�J^ko^�Bng\mbhg

@f_]nlijbsmcifiac][f�g_[mol_g_hn�i`� `_gil[f�h_lp_� `oh]ncih�i`�l[nm� ch^c][n_^�[h�

[fn_l_^�`oh]ncih�[`n_l�chnl[j_lcnih_[f�chd_]ncih�qcnb�[hnc\i^c_m�[a[chmn�]_ln[ch�mnl[chm�i`�>*�

D?DMGC�i`�bog[h�ilcach�[h^� ehiqh�ni�b[p_�\__h�[mmi]c[n_^�qcnb�B=N*� <�mcahc`c][hn�[``_]n�

\s�^[s�i`�LB?�-#�D?DMGC�mj_]c`c]�[hnc\i^c_m�[a[chmn�nb_�_``_]n�ih�j_lcjb_l[f�h_lp_�`oh]ncih�ch
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OZfie^l�h_�NZ[[bm�O^kZ @benmbhg I-0+.0
Keb`h

D1
J^nkhg

OG*J*OD
J^nkhg

Q*54IC
=lmkh\rm^

Q*040IC
Ib\kh`ebZ

?DIA*2
=lmkh\rm^

CH*.2
=lmkh\rm^

/63/7�L^gg^k�-7.6*�B /- , , 0
%42"&''

, , , ,

1, , , , , , - ,

ncn_l W/- W/- /- W/- W/- 6N., W/-

/6307�Hbhk�47..�?hf[h�*B /- 1%2"&'' , , , , , ,

1, , , , , , , ,

ncn_l /- W/- /- W/- W/- W/- `/-

/63171050,51�?hf[h�*�D /- - , , , , , ,

1, , , , , , , ,

ncn_l W/- W/- W/- W/- W/- W/- W/-

/6327�L^gg^k�-7.6�*�D /- , , , , , , -

1, , , , , , , ,

ncn_l W/- �7/- W/- W/- W/- W/- W/-

^_al__�i`�l_[]ncpcns�$!�i`�l_[]ncpcns% 16



$?�J
J
L *
>

a
L *

ç?
>?

>+%

)�

)� PZ[e^�/+08� Effngh_enhk^l\^g\^�k^Z\mbobmr�h_�kZ[[bm�4490#(,36;25-,.9/7�)/1:40�Zgmbl^kZ�pbma�\nemnk^]�g^nkZe�\^ee�ebg^l
0:� %\hgmbgn^]&+
4
$J #/�
c/
>?

�(]/*
/�
>?

>?�J
JL*

J
/

ç?
J

>?L*

�J
>?

>+%
>+%

@benmbhg I-0+.0 D1 OG*J*OD Q*54IC Q*040IC ?DIA� 2 CH*.2
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OZfie^l�h_�NZ[[bm�O^kZ

/6347�Hbhk�47..�?hf[h�*B /- , , , , , , ,

2- , , , , , , ,

ncn_l W/- W/- 16., W/- W/- W/- W/-

/6357�Hbhk�47..�?hf[h�)A NJ , , , , , , ,

ncn_l W/- W/- 6N., W/- W/- W/- 16.,

/636 /- , , , , , , ,
%Aqi^kbf^gm�?hgmkhe&

2- , , , , , , ,

ncn_l X., W/- W/- W/- W/- W/-
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2- , , , . 3 1 1

ncn_l W/2- W/2- W/2- ;2-- W2-- W2--
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Bb`nk^�/+47� Lahmh�fb\kh`kZia�h_�bffngh_enhk^l\^g\^�h_�kZ[[bm�Zgmb*?� l^kZ
hg� \nemnk^]�g^nkZe�\^ee�ebg^l�Z`Zbglm�L^gg^k�-7.6*B�pbma� k^Z\mbobmr�bg�
42"�h_�ma^�\^eel�h_�ma^�OG*J*OD�g^nkZe�\ êH�Pa^�_enhk^l\^gm�r^eehp�Zk^Z
bg�ma^�`k^^g�\bk\e^l�Z[ho^�bg]b\Zm^l�lhf^�h_�ma^�Zk^Zl�h_�k^Z\mbobmr+
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Bb`nk^�.*46� Lahmh�fb\kh`kZia�i`�bffngh_enhk^l\^g\^�h_�kZ[[bm�Zgmb*?�1/1:40�l^kZ
hg�\nemnk^]�g^nkZe�\^ee�ebg^l�Z`Zbglm�Hbhk�47..�B�pbma�k^Z\mbobmr�bg�2"�h_�
ma^�I-0+.0�Keb`h�\^ee�ebg^+� Pa^�_enhk^l\^gm�r^eehp� Zk^Z�bg�ma^�`k^^g�
\bk\e^l�Z[ho^�bg]b\Zm^l�lhf^�h_�ma^�Zk^Zl�h_�k^Z\mbobmr+

1.

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 



Bb`nk^�/+67� Lahmh�fb\kh`kZia�h_�g^`Zmbo^�\hgmkhel�hg�\nemnk^]�g^nkZe�\^ee�ebg^l+

20

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 
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l[nm(� [m�_rj_]n_^(�q[m�i\m_lp_^*� Ail�_r[gjf_7� nb_�ch]o\[ncih�j_lci^�i\m_lp_^� ch�inb_l�

[hcg[fm�mo]b�[m�nb[n�ch�^iam�$Cig_m�_n�[f*(� -535%�mbiqm�mcahm�i`�]ih^o]ncih�jli\f_gm�

[n�1�^[sm*� Dh�nb_�]oll_hn�mno^s(�g[rcg[f�]b[ha_m�q_l_�i\m_lp_^�ih�?[s�3�[h^�l_nolh_^�ni�

hilg[f�ih�?[s�-0*� Ncahc`c][h]_�$j8*,1%�`il�Ol_[ng_hn�/�$K_hh_l�,6-5�C%�ih�?[s�.�[h^�`il�

Ol_[ng_hnm�-� $B=N� 0/4.+�0/40�C%�[h^�/�$K_hh_l�,6-5�C%�ih�?[s�3�q[m�hin_^�mj_]c`c][ffs�

`il�Obl_mbif^� ><K� $O><K%(� [h^� ch^c][n_^� [h� ch]l_[m_� ch� _f_]nlc][f� ]oll_hn� l_kocl_^� ni�

a_h_l[n_�[�h_lp_�l_mjihm_(�[h^�nbom�ch^c][ncha�̂ [g[a_*�<fnbioab�mcahc`c][h]_�q[m�i\n[ch_^(�

ih_�gomn�]ihmc^_l�nb[n�gofncjf_�ion]ig_m�$h�9�1%�q_l_�mno^c_^*� Dh�nb_�]ihnl[mn�]igj[lcmihm(�

ihfs�nb_�?[s�.�mcahc`c][h]_�qiof^�bif^�c`�[�mnlc]n�mcahc`c][h]_�f_p_f�$j8*,1%�q[m�om_^

Ob_m_�l_mofnm�]ill_f[n_^�qcnb�nb_�l_mofnm�i`�nb_�R_mn_lh�\fin(�qb_l_�nb_�nl_[ng_hn�

aliojm�mbiqcha�l_[]ncpcns�q_l_�B=N� 0/4.+�0/40�C(� K_hh_l�,6-5�C�[h^�Gcil�3�+DD �C�[h^�

A*� Ob_m_�l_mofnm�moaa_mn�nb[n�[hcg[fm�cggohct_^�qcnb�-#�D?DMGC�i`�B=N� 0/4.+�0/40�C(�

K_hh_l�,6-5�C�[h^�Gcil�3+--�C�[h^�A� b[p_�[hnc\i^c_m�ch�nb_cl�m_log�nb[n�[l_�l_[]ncha�ni�l[n�

h_lp_m*� Ob_�hin_^�ch]l_[m_�ch�_f_]nlc][f�]oll_hn�l_kocl_^�ni�a_h_l[n_�[�h_lp_�l_mjihm_�ch�nbcm�

mno^s�q_l_�mcgcf[l�ni�nb_�mno^c_m�i`�Aodcgini�?L�; E!�R%55.%(�M__m�?L�;E*(�$-55/%�[h^�C[lnfoha�

?L�; E!�$-551%�`il�nb_�m_linsj_m� K_hh_l�,6-5�[h^�Gcil�3�[h^�Gcil�--*� Ciq_p_l(�nbcm�mno^s�

^_n_lgch_^�nb_�m[g_�l_mjihm_�qcnb�m_log�jli^o]_^�qcnb�nb_�B=N�0/4.�+�0/40�]ig\ch[ncih*

Ob_�i\m_lp[ncih�nb[n�l[nm�^c^�hin�_rbc\cn�mcahm�i`�]fchc][f�h_lp_�^sm`oh]ncih�ch�nb_�

mnl[chm�mbiqcha�mcahc`c][hn�^c``_l_h]_m�\_nq__h�nl_[ng_hnm�[h^�]ihnlifm�g[s�\_�^o_�ni�nb_�

[giohn�i`�nl_[ng_hn�m_l[� [^gchcmn_l_^�il�^_fcp_ls�chn_lp[fm*� Q[h�^_h�=_la�?L�; E� $-550%�

moaa_mn_^�nb[n� c`� m_log�b[^�\__h�chd_]n_^�chni�gc]_�`il�gil_�nb[n�nqi�]ihm_]oncp_�^[sm(�

gil_�m_p_l_�mcahm�[h^�jlifiha_^�^cm_[m_�]iof^�b[p_�_hmo_^*� M_a[l^cha�nb_�mj_]c`c]cns�i`
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qbif_�]_ff�]igjih_hnm(�[h^�qbc]b�ih_m�[l_�l_mjihmc\f_�`il�[]ncihm�ih�nb_�j_lcjb_l[f�h_lp_�

`oh]ncih(�q_�][hhin�]igg_hn�[m�nb_�GKN�jilncih�i`�nb_�_rj_lcg_hn�q[m�`il`_cn_^�^o_�ni�

^c``c]ofnc_m�_rj_lc_h]_^�ch�l[cmcha�[hnc\i^c_m�ch�l[\\cnm*

/+3+/� DnfZg�J^nkZe�?^ee�Hbg^l

Ob_l_�b[p_�\__h�m_p_l[f�oh]ih`clg_^�moaa_mncihm�`il�nb_�\[mcm�i`�h_lp_�^sm`oh]ncih�

ch�-#�D?DMGC"�nlcaa_l_^�B=N*� Fimec�$-553%�[^p[h]_^�nb_�]ih]_jn�i`�[hnca_hc]�gcgc]ls�[h^�

nb_�[\cfcns�i`�nb_�cggoh_�l_mjihm_�ni�ch^o]_�_h^ih_ol[f�ch`f[gg[ncih�^cl_]n_^�niq[l^�nb_�

N]bq[hh� ]_ff*� =_l]c[hi� ?L� ;E#!� -555� l_]iahct_^� nb[n� nb_� j[nbifiac][f� \[mcm� i`�h_lp_�

ch_r]cn[\cfcns� ch� Bocff[ch)=[ll_� msh^lig_� b[m� hin� \__h� ]ih]fomcp_fs� ^_gihmnl[n_^� [h^�

moaa_mn_^� nb[n� \inb� jlcg[ls� ^_gs_fch[ncih� [h^� [rih[f� ^_a_h_l[ncih(� m_]ih^[ls� ni�

ch`f[gg[ncih(�[l_�l_mjihmc\f_*� Ob_� `l_ko_hn�[mmi]c[ncih�i`�B=N�[h^�-#�D?DMGC�b[m�\__h�

[nnlc\on_^�ni�nb_�mj_]c`c]cns�i`�[hnc)a[hafcimc^_�[hnc\i^c_m�[\f_�ni�\ch^�ni�nb_�[rih�[n�nb_�hi^_�

i`�M[hpc_l�[h^�[n�nb_�ginil�_h^jf[n_�$Dfc[�?L�[+*(�-551%*� Ob_m_�[hnc)a[hafcimc^_�[hnc\i^c_m�

[jj[l_hnfs�[l_�j[ln�i`�nb_�[hnc\i^s�l_mjihm_�ni�-#�D?DMGC#�Ciq_p_l(�nb_�bsjinb_mcm�nb[n�m_log�

[hnc\i^c_m�[a[chmn�-#�D?DMGC�[l_� mj_]c`c][ffs�l_mjihmc\f_� `il�h_ol[f� ^[g[a_�b[m�hin�\__h�

[^_ko[n_fs�n_mn_^*

Ob_�l_mofnm�i`�nbcm�_rj_lcg_hn�ch^c][n_^�l_[]ncpcns�i`�jimn)�cggoh_�m_l[�qcnb�qbif_�

]_ff�[hnca_h(� c̀lig�^c``_l_hn�mnl[chm�i`�-#�D?DMGC!� niq[l^�bog[h�h_ol[f�]_ff�fch_m(�ch^c][ncha�

jin_hnc[f� `il� h_ol[f� ^[g[a_*� Nj_]c`c][ffs(� l_[]ncpcns�q[m� hin_^� ch� fch_m� l_jl_m_hncha�

h_olih[f�[h^�ifcai^_h^liafc[f�]_ffm(�\inb�g[dilcns�]_ffm�ch�nb_�]_hnl[f�h_lpiom�msmn_g*

I_olihm�[l_�ila[hct_^�ch�nb_�bog[h�\i^s�qcnb�nb_�p[mn�g[dilcns�_rcmncha�_hncl_fs�ch
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nb_�\l[ch�[h^� mjch[f� ]il^(�qbc]b� cm�ehiqh�[m� nb_�>_hnl[f�I_lpiom� Nsmn_g� $>IN%*� Ob_�

l_g[ch^_l� `ilg� nb_� \lc^a_� \_nq__h� nb_� >IN� [h^� nb_� ncmmo_m(� [h^� [l_� ^_mcah[n_^� nb_�

K_lcjb_l[f�I_lpiom�Nsmn_g�$KIN%*� Ob_�l_[]ncih�i`�h_olihm�i`�nb_�]_hnl[f�h_lpiom�msmn_g�

q[m�hin�_rj_]n_^*� Nj_]c`c][ffs(�m_log�[hnc\i^c_m�[a[chmn�K_hh_l�, 6-5�A�^cmjf[scha�nb_�31!�

l_[]ncih�ih�h_ol[f�]_ffm�cm�]ihmcmn_hn�l_a[l^cha�nb_�ch]lcgch[n_^�h_olifiac][f�_``_]n�i`K_hh_l�

,6-5� m_linsj_� ch� Bocff[ch� =[lly� Nsh^lig_*� Gcil� 36--� b[m� \__h� cgjfc][n_^� ch� nb_�

j[nbia_h_mcm�i`�B=N*� Ob_�l_[]ncih�i`�[hnc\i^c_m�ni�Gcil�36--�A�qcnb�[�h_ol[f�]_ff�fch_�i`�

ifcai^_h^liafc[(�[n�mo]b�[�fiq�j_l]_hn[a_�$1!%�g[s�\_�_rjf[ch_^�\s�nb_�`ch^cham�i`=_hh�?L�

;E#� $.,,-%*� =_hh�mogg[lct_^�nb[n� m_hmcncpcns�i`�\inb�N]bq[hh�]_ffm�[h^�ifcai^_h^li]sn_m�

ni�f[\il[nils�[a_hnm�^olcha�_rj_lcg_hn[ncih(�mo]b�[m�nbim_�om_^�ch�nb_�jli]_^ol_m�ionfch_^�

ch� nbcm� _rj_lcg_hn(� g[s� l_mofn� ch� `[fm_� jimcncp_m*� Iih_nb_f_mm(� ]ihmc^_lcha� nb[n�

ifcai^_h^liafc[�[l_�l_mjihmc\f_�`il�nb_�jli^o]ncih�i`�gs_fch�`il�h_olihm�ch�nb_�>IN(�nb_l_�

g[s�q_ff�\_�mcn_� mj_]c`c]�\ch^cha�ni�nb_�]ihn_hnm�i`�nb_�qbif_�]_ff�[hnca_h�nb[n�][om_�nb_�

^sm`oh]ncih�i`�nbcm�afc[f�]_ff*� Obom(� ih_�]iof^�]ihmc^_l�nb_�lif_� nb[n�l_[]ncp_�irsa_h�[h^�

hcnlia_h�mj_]c_m�jf[s�ch�̂ _gs_fch[ncih(�i]]olm�ch�nb_�ch`f[gg[nils�̂ _gs_fch[ncha�̂ cmil^_lm�

mo]b�[m� Bocff[ch)=[ll_�msh^lig_*�<]]il^cha�ni�Ngcnb�_n�;E#� $-555%�nb_�]ih]_hnl[ncihm�i`�

l_[]ncp_�irsa_h�[h^�hcnlia_h�mj_]c_m�$_*a*� moj_lirc^_(�hcnlc]�irc^_�[h^�j_lirshcnlcn_%�][h�

ch]l_[m_�^l[g[nc][ffs�oh^_l�]ih^cncihm�mo]b�[m�ch`f[gg[ncih�ip_lqb_fgcha�nb_�[hncirc^[hn�

^_`_hm_m�qcnbch�f_mcihm*� Jfcai^_h^li]sn_m�[l_�gil_�m_hmcncp_�ni�irc^[ncp_�[h^�hcnl[ncp_�

mnl_mm�CG�NCLJH�nb[h�[l_�[mnli]sn_m�[h^�gc]liafc[�$\inb�h_a[ncp_�`il�l_[]ncpcns�ni�l[\\cn�m_l[�ch�

nbcm�mno^s%(�m__gchafs�̂ o_�ni�[�̂ cgchcmb_^�][j[]cns�̀ il�[hncirc^[hn�̂ _`_hm_(�[h^�nb_�jl_m_h]_�

i`�l[cm_^�lcme�̀ []nilm(�ch]fo^cha� bcab�clih�]ihn_hn*� D`�q_�l_f[n_�nbcm�ni�[h�CG�NCNH�gi^_f�nb_h(
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irc^[ncp_� [h^� hcnl[ncp_� mnl_mm� gcabn� ][om_� m_f_]ncp_� ifcai^_h^li]sn_� ^_[nb� l_mofncha� ch�

^_gs_fch[ncih*� Dh� [^^cncih(� nb_� l_[]ncp_� mj_]c_m� g[s� [fmi� ^[g[a_� nb_� gs_fch� mb_[nb(�

jligincha�cnm�[nn[]e�\s�g[]lijb[a_m*� Ngcnb�?L�;E#� $-555%�l_jilnm�nb[n�_pc^_h]_�`il�nb_�

_rcmn_h]_� i`�irc^[ncp_� [h^� hcnl[ncp_� mnl_mm� qcnbch� ch`f[gg[nils� ^_gs_fch[ncha� f_mcihm�

ch]fo^_m�nb_�jl_m_h]_�i`�\inb�fcjc^�[h^�jlin_ch�j_lirc^_m(�[h^�hcnlinslimch_�$[�g[le_l�`il�

j_lirshcnlcn_�`ilg[ncih%*

<�h_a[ncp_�l_[]ncih�`il�[ff�m_log�[hnc\i^c_m�[a[chmn�nb_�C0�$h_olih%�]_ff�fch_�q[m�

_rj_]n_^*� Ob_�C0�]_ff�fch_�cm�`lig�[�h_oliafcig[�$a[hafciafcig[%�nb[n�]ihmcmnm�i`�[�gcrnol_�

i`�]_ffm�i`�h_olih[f�[h^�afc[f�ilcachm*� G[]e�i`�l_[]ncih�qcnb�>CH@�)1�$Hc]liafc[%�g[s�\_�

[nnlc\on_^�ni�nb_�`[]n�nb[n�nbcm�fch_�q[m�i`�̀ _n[f�ilcach(�qbcf_�nb_�C0�$h_olih%�q[m�`lig�[h�

[^ofn�[h^�\inb�ilcach[n_^�`lig�>IN�]_ffm*

Ob_�l_mofnm�jl_m_hn_^�b_l_�chnli^o]_�[�ko_mncih�i`�qb_nb_l�>IN�]_ffm�[l_�chpifp_^�

ch�B=N�[h^�`olnb_l�n_mncha�mbiof^�\_�]igjf_n_^*
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0+.� =>OPN=?P

<�l_nlimj_]ncp_�][m_)]ihnlif�mno^s�i`�B=N�j[nc_hnm�[h^�mocn[\f_�]ihnlifm�q[m�]igjf_n_^�ni�

c^_hnc`s�jimmc\f_� lcme�`[]nilm�[mmi]c[n_^�qcnb�B=N� ch�nb_�H[lcncg_�M_acih�[h^�ni�[mm_mm�

qb_nb_l� _rjimol_� ni� ]_ln[ch� mnl[chm� i`�-#�D?DMGC� [l_� mcahc`c][hnfs� [mmi]c[n_^�qcnb�B=N*�

N_p_l[f� jl_)^cmjimcha� `[]nilm� ^_n_lgch_^� \s� _jc^_gcifiac][f� molp_s(� [hnc\i^s� ncnl_m� ni�

^c``_l_hn� mnl[chm� i`�-#� D?DMGC� [h^� nb_� ]ofnol_� i`� mniif� m[gjf_m� q_l_� om_^� ni� ]igj[l_�

^c``_l_h]_m�ch�-,�j[nc_hnm�[h^�g[n]b_^�]ihnlif�aliojm*� <ff� j[nc_hnm�q_l_�`lig�nb_�jlipch]_�

i`Iip[�N]inc[�[h^�nb_�l_jiln_^�jl_p[f_h]_�ip_l�nb_�.�s_[l�mno^s�j_lci^�q[m�-*-�j_l�-,,(,,,*

Ciom_bif^�]ihnlifm�q_l_�fcgcn_^�[m�gimn�j[nc_hnm� fcp_^�[fih_� $3,!%(�[h^�nbom�q_l_�hin

oncfct_^�ch�]_ln[ch�[h[fsm_m�[h^�]igj[lcmihm*� Ob_�[p_l[a_�[a_�i`�[``_]n_^�̀ _g[f_m�q[m�00*1

s_[lm�]igj[l_^�ni�01*/�`il�g[f_m(�biq_p_l�[�bcab_l�hog\_l�i`�g[f_m�$2,!%�q_l_�^c[ahim_^

qcnb�nb_�̂ cm_[m_(� ]igj[l_^�ni�`_g[f_m�$0,!%*� Ii�^c``_l_h]_m�q_l_�hin_^�ch�i]]oj[ncih�[h^

hi� j[nc_hnm� q_l_� `[lg� l_mc^_hnm*� N_[mih[f� nl_h^m� q_l_� hin� hin_^7� biq_p_l(� ^c[ahimcm

i]]oll_^� 0�ncg_m�ch�^ojfc][n_�$g_[hcha�nqc]_�ch�nb_�m[g_�gihnb%�]igj[l_^�ni�nqi�mchaf_

][m_m�$^c``_l_hn�gihnbm%*� H_[h�ihm_n�i`�^cm_[m_�jlcil�ni�^c[ahimcm�q[m�ch^_n_lgch[hn�[m

msgjnigm�q_l_�hin_^�\s�ch^cpc^o[fm�[n�^c``_l_hn�chn_lp[fm�l[hacha�`lig�gihnbm�ni�s_[lm*

H]I_g[lâm�n_mn�^_n_lgch_^�nb[n�nb_�ihfs�mcahc`c][hn�lcme�`[]nil�$j8*,1%�q[m�_rjimol_�ni

ohnl_[n_^�q[n_l*� <h�J??N�M<ODJ�̀ il�_rjimol_�ni�ohnl_[n_^�q[n_l�ch^c][n_^�nb[n�J??N�i`

\_cha�_rjim_^�ni�ohnl_[n_^�q[n_l�q[m�4�S�bcab_l�ch�][m_m�nb[h�ch�]ihnlifm*� <ff�mniif�m[gjf_m

]iff_]n_^�q_l_�h_a[ncp_�`il�-;FIQEH<;=L?J#� <�nqi)q[s�<IJQ<� mbiq_^�hi�mcahc`c][hn
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^c``_l_h]_m� ch�[hnc\i^s�ncnl_m�[a[chmn� >*�D?DMGC� \s�@htsg_�Gche_^�Dggcgimil\[hn�<mm[s�

$@GDN<%�ch�j[nc_hnm�p_lmom� ]ihnlif�aliojm*� Dmif[ncih�i`�nb_�][om[ncp_�[a_hn�i`�B=N�nblioab�

m_lifas�[h^�]ofnol_�[l_�ohl_fc[\f_(�jimn)^c[ahimcm*� ?o_�ni�chmo``c]c_hn�j[nc_hn�̂ [n[�nbcm�mno^s�

q[m�hin�mo]]_mm`of�ch�c^_hnc`scha�mn[ncmnc][ffs�mcahc`c][hn�_rjimol_�p_]nilm�l_f[n_^�ni�B=N*�

A[]nilm�i`�chn_l_mn(�[h^�ch�j[lnc]of[l�]ihmogjncih�i`�ohnl_[n_^�q[n_l(�ch^c][n_^�[�jimmc\f_�

l_f[ncihmbcj�ch�nb_�^_p_fijg_hn�i`�B=N*�ch�nb_�H[lcncg_�M_acih�i`�>[h[^[*
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0/ � EJPNK@Q?PEKJ

Bocff[ch� =[lly� Nsh^lig_� b[m� \__h� ^c[ahim_^� ch� nb_� H[lcncg_� l_acih� qcnb�

[jjlircg[n_fs�/,�][m_m�j_l�[hhog�\_cha�[^gcnn_^�[h^�l_`_ll_^�ni�nb_�Lo__h�@fct[\_nb�DD�

C_[fnb�N]c_h]_m�>_hnl_�$L@CN>%�ch�C[fc`[r*�K[nc_hnm�[l_�̀ lig�[ff�nbl__�H[lcncg_�jlipch]_m7�

Iip[�N]inc[�$ch]fo^cha�>[j_�=l_nih%(�Klch]_�@^q[l^�Dmf[h^(�[h^�I_q�=lohmqc]e� $K_lmih[f�

>iggohc][ncihm(�Ei[hh_�H]>ilgc]e�[h^�?l*�O*� =_hmn_[^(�Lo__h�@fct[\_nb�DD�Cimjcn[f(�

C[fc`[r(�IN%*� <fnbioab�mniif�m[gjf_m�[l_�]iff_]n_^�[m�[�lionch_�jli]_^ol_�[n�nbcm�chmncnoncih(�

j[nc_hn�g_^c][f�[h^�_rjimol_�bcmnilc_m(�\cinsjcha�ch�nb_�][m_�i`�jimcncp_�mniifm�m[gjf_m�il�

m_linsjcha�^i_m�hin�i]]ol*� Ncgcf[lfs(�g[hs�bimjcn[f�f[\il[nilc_m�^i�hin�lionch_fs�]ofnol_�

mj_]c`c][ffs�̀ il�-#�D?DMGC�[h^�nbom�ch`_]ncih�cm�]ihmc^_l_^�ni�\_�mo\mn[hnc[ffs�oh^_l)l_jiln_^�

[n�[h�[hho[f�ch]c^_h]_�i`�-,,,�j_l�-,,(,,,�j_lmihm�$=f[t_l(�-553%*� Dh�nb_�j[mn�nqi�^_][^_m�

_pc^_h]_� b[m� []]ogof[n_^� ni� mojjiln� [h� [mmi]c[ncih� \_nq__h� B=N� [h^� ch`_]ncih� qcnb�

-;FIQEH<;=L?J�D?DMGC#� Rb_h�_pc^_hn(�nbcm� [mmi]c[ncih�gil_�]iggihfs�l_mofnm�ch�[� gil_�

m_lciom�[h^�jlifiha_^�`ilg�i`�B=N�nb[h�nbim_�qcnbion�ch`_]ncih�qcnb�-;FIQEH<;=L?J�il�

^cm_[m_�^o_�ni�inb_l�][om_m�$M__m�?L�; E!� -551%*

Dh�nb_�ch^omnlc[fct_^�qilf^(�_rjimol_�ni�-;FIQEH<;=L?J�i]]olm�jlcg[lcfs�nblioab�nb_�

`[_][f)il[f�]ihn[]n�qcnb�j_nm�[h^�ni�[�f_mm_l�_rn_hn�\s�jiofnls�[h^�][nnf_�$Neclliq(� -543%*�

Nj_]c`c]� l_jilnm� i`�nl[hmgcmmcih� i`�nb_� ^cm_[m_� [fmi� ch]fo^_� i]]oj[ncih[f� _rjimol_*�

-;FIQEH<;=L?J�D?DMGC�g[s�]ihn[gch[n_�\inb�q[n_l�[h^�micf�^o_�ni�cnm�qc^_mjl_[^�l_m_lpicl�

ch�[hcg[f�jijof[ncihm*� Ol[hmgcmmcih�ni�bog[hm�]ihmc^_l_^�ni�l_mofn�ch�_h^_gc]�ch`_]ncihm�

i]]olm�\s�cha_mncih�i`�]ihn[gch[n_^� `ii^m(�ohnl_[n_^�q[n_l(�^cl_]n�]ihn[]n�qcnb�ch`_]n_^�

[hcg[fm�[h^�f_mm�]iggihfs(�^cl_]n�bog[h�ni�bog[h�]ihn[]n�$=f[m_l(� -553%*� M_]iahct_^

3.
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ion\l_[em�[l_�omo[ffs�^o_�ni� cha_mncih�i`�oh^_l]iie_^�jiofnls(� ]ihn[gch[n_^�q[n_l�[h^�

ohj[mn_olct_^�gcfe�$=f[m_l�?L�; E!� -54/%�*

?c[ahimcm�i`�>*�D?DMGC�ch`_]ncih�cm�omo[ffs�\[m_^�ih�cmif[ncih�i`�nb_�ila[hcmg�`lig�

`[_]_m� [h^� jl_m_h]_� i`� m_log� [hnc\i^c_m*� B=N� j[nc_hnm� ][h� b[p_� \inb� ]ofnol[f� [h^�

m_lifiac][f� _pc^_h]_� i`�l_]_hn�-#�D?DMGC� ch`_]ncih� $N[c^[�?L� ;E� -553%*� Ob_�hog\_l� i`�

m[gjf_m� h__^_^� `il� ijncg[f� sc_f^� i`�-;FIQEH<;=L?J� mj_]c_m� cm� hin� `clgfs� _mn[\fcmb_^7�

biq_p_l�m_p_l[f�mno^c_m�moaa_mn�gofncjf_�m[gjf_m�b[p_�bcab_l�sc_f^�$I[]b[gech(�-553%*�

Foliec�?L�;E� $-55/%� l_jiln_^�nb[n�i`�-0�B=N�j[nc_hnm�qcnb�-;FIQEH<;=L?J�jimcncp_� mniif�

m[gjf_m(�13!�q_l_�̂ _n_]n_^�qcnb�-�m[gjf_(�5/!�q_l_�̂ _n_]n_^�qcnb�.�m[gjf_m(�[h^�[ff�q_l_�

^_n_]n_^�qcnb�/� m[gjf_m*

Ob_� cggoh_� l_mjihm_� ni� -;FIQEH<;=L?J� ch`_]ncihm� cm� mcgcf[l� ni� nb[n� i`� inb_l�

ch`_]nciom�^cm_[m_m*� N_log�DaH�[h^�DaB�f_p_fm�lcm_�ch�l_mjihm_�ni�ch`_]ncihm�[h^�l_g[ch�

_f_p[n_^�`il�/�ni�0�q__em�\_`il_�^_]fchcha�ni�\[m_fch_�f_p_fm*� N_log�Da<�f_p_fm�lcm_�ihfs�

^olcha�nb_�̀ clmn�̀ _q�q__em�i`�ch`_]ncihm�[h^�̀ [ff�l[jc^fs�$=f[t_l�?L�; E!�-5407�H[m][ln)G_gih_�

?L�; E !�-543�[h^�F[f^il�?L�; E!�-54/*� Ob_�@GDN<�n_]bhcko_�[jj_[lm�ni�\_�nb_�gimn�]iggihfs�

om_^�g_nbi^�`il�g_[molcha�m_log�[hnc\i^c_m�$=f[t_l�?L�; E!� -5407� C_l\lche�?L�; E!� -5447�

I[]b[gech�?L�; E!� -545�[h^�Hcmbo�?L�; E!� -55/%*

N_[mih[f�nl_h^m�b[p_�\__h�hin_^�[h^�ch�nb_�n_gj_l[n_�]fcg[n_m�i`�]iohnlc_m�mo]b�[m�

nbim_�jl_p[f_hn�ch� @olij_�[h^�Iilnb�<g_lc][7� ch`_]ncihm�qcnb�-;FIQEH<;=L?J�[l_�l_jiln_^�

^olcha�nb_�q[lg_l�gihnbm�$Neclliq(�-543%*� Dmif[ncihm�[l_�gil_�`l_ko_hn�ch�nb_�q_n�m_[mih�

nb[h� nb_� ^ls� m_[mih� ch� ]iohnlc_m� qcnb� ]ihmn[hn�g_[h� n_gj_l[nol_m� nblioabion� nb_� s_[l*�

>[h[^[� `iffiqm� nb_� iZmm^kg� m__h� ch� n_gj_l[n_� ]iohnlc_m(� qcnb� nfc_� m_[mih[f� ^cmnlc\oncih
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j_[echa� ch�f[n_�Eoh_�f[mncha�nblioab�<oaomn�[h^�N_jn_g\_l�$Gc_l(�-552%�qcnb�[�hin_^�mfcabn�

ch]l_[m_�ch� -;FIQEH<;=L?J�ch`_]ncih�`iffiqcha�bifc^[sm(�qb_h�nb_l_�cm�[h�ch]l_[m_�ch�nb_�

]ihmogjncih�i`�jiofnls�[h^�nole_s� $Neclliq(� -543%*� N_[mih[f�p[lc[ncih�b[m�\__h�l_jiln_^�

[m�[�lcme�̀ []nil�ch�nb_�̂ _p_fijg_hn�i`�B=N�[m�[hho[f�mogg_l�j_[em�b[p_�i]]oll_^�ch�>bch[(�

H_rc]i(�Nj[ch�[h^�Fil_[�$Gcil(� -552%*

Ob_�gimn�m_lciom�ion]ig_�i`�ch`_]ncih�qcnb�-;FIQEH<;=L?J�D?DMGC�$>�D?DMGC �cm�cnm�

[mmi]c[ncih�qcnb�Bocff[ch�=[lly�Nsh^lig_�$B=N%*�B=N�cm�]b[l[]n_lct_^�[m�[�Üjimnch`_]nciomá�

^cm_[m_� qcnb� nqi� nbcl^m� i`�j[nc_hnm� l_jilncha� [hn_]_^_hn� cffh_mm_m� $=f[m_l(� -553%(� qcnb�

l_mjcl[nils�ch`_]ncihm�\_cha�nbim_�gimn�̀ l_ko_hnfs�l_jiln_^�$Rch_l�?L�;E#(� -544�[h^�<g[mih�

?L�;E#!� -55/%*� J`n_h�nb_�jl_]cm_� ch`_]ncih� cm�hin� ]f_[l� `lig� nb_�g_^c][f� bcmnils�[h^�b[m�

l_mifp_^�qb_h�h_olij[nbc]�msgjnigm�^_p_fij*

Ob_�-#� D?DMGC� m_linsj_m� K_hh_l� ,6-5(� Gcil� 3� [h^�Gcil� --� [l_�gimn� ]iggihfs�

[mmi]c[n_^�qcnb�B=N�$Aodcgini�?L�; E!�-55.(� M__m�?L�; E!� -55/�[h^� C[lnfoha�?L�; E!� -551%(�

[fnbioab�jl_^igch[h]_�i`�[hs�j[lnc]of[l�m_linsj_�q[m�hin�`ioh^�ch�[�l_]_hn�=lcncmb�mno^s�

$M__m�?L�; E!� -551%*� Ob_�cmif[ncih�i`�-;FIQEH<;=L?J�`lig�j[nc_hnm�qcnb�B=N�qcff�^_j_h^�

ojih�nb_�g_nbi^m�om_^(�j[nc_hn�nb_l[js�`il�jl_pciom�cffh_mm_m�[h^�nb_�^ol[ncih�i`�_r]l_ncih�

i`�nb_�ila[hcmg�`iffiqcha�nb_�ihm_n�i`�̂ c[llb_[f�cffh_mm�$I[]b[gech(� -553%*

Jon\l_[em�i`�B=N�[l_�l[l_*� B=N�cm�mfcabnfs�gil_�]iggih�ch�g[f_m�nb[h�ch�̀ _g[f_m�

$Hcmbo�[h^�=f[m_l(� -55/%*� Ob_� ch]c^_h]_� i`�nb_� ^cm_[m_� [m� cn� l_f[n_m� ni� [a_� moaa_mnm� [�

\cgi^[f�̂ cmnlc\oncih(�qcnb�nb_�[]on_�̂ _gs_fch[ncha�j[nn_lh�$<D?;%�̀ ilg�i`�B=N�[``_]ncha�nb_�

if^_l�jijof[ncih�ch�nb_�R_mn_lh�]iohnlc_m�[h^�nb_�[]on_�ginil�[rih[f�j[nn_lh�$<H<I%�`ilg�

n_h^cha�ni�[``_]n�jlcg[lcfs�]bcf^l_h�[h^�sioha�[^ofnm�$F[jf[h�?L�; E !� -541%*� A_q�mno^c_m
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b[p_� l_nlimj_]ncp_fs� chp_mnca[n_^� nb_� l_f[ncihmbcj� \_nq__h� i]]oj[ncih� [h^� B=N(� [h^�

mn[ncmnc][ffs�nb_l_�b[m�hin�\__h�]ih`clg[ncih�i`�[mmi]c[ncihm�\_nq__h�nb_�nqi*� Ciq_p_l(�

nl_h^m�b[p_�\__h�_mn[\fcmb_^�ch�nbim_�i]]oj[ncihm�qcnb�_rjimol_�i`� lcme�`[]nilm(�mo]b�[m�

-;FIQEH<;=L?J�ch`_]ncih(� nb[n�[jj_[l�jl_`_l_hnc[ffs�ni�jl_]_^_� B=N�$Mijj_l�?L�; E (�-55-%*�

A[gcfc[f�][m_m�i`�B=N�^i�hin�i]]ol*� Jon\l_[em�i`�B=N�[mmi]c[n_^�qcnb�cggohct[ncihm�[l_�

^_\[n[\f_7�biq_p_l�nb_l_�cm�_pc^_h]_�moaa_mncp_�i`�[h�ch]l_[m_^�ch]c^_h]_�i`�B=N� ch�nb_�

][m_� i`�nb_� mqch_� `fo� chi]of[ncih� $Mijj_l�?L�; E!� -55-%� [h^�jifci� p[]]ch[ncih�jlial[gm�

$F[jf[h�?L�; E!� -541%*� ?o_�ni� fcgcn[ncihm�qcnb�]ofnol_�n_]bhcko_m(� m_lifiac][f� mno^c_m� ch�

]ig\ch[ncih�qcnb�mniif�]ofnol_m�[h^�_jc^_gcifiac][f�ch`ilg[ncih(�mo]b�[m�]fchc][f�bcmnilc_m�

[l_�om_`of�ch�c^_hnc`scha�j[nc_hnm�fce_fs�ni�b[p_�b[^�-;FIQEH<;=L?J�ch`_]ncihm�$I[]b[gech(�

.664&+

Ob_�joljim_� i`�nb_�]oll_hn�mno^s�q[m� ni� ^_n_lgch_� c`� ch`_]ncih�qcnb�-#�D?DMGC� cm�

mcahc`c][hnfs�[mmi]c[n_^�qcnb�B=N�ch�nb_�H[lcncg_�l_acih�[h^�ni�c^_hnc`s�[hs�inb_l�jimmc\f_�

lcme�`[]nilm(�c*_*�nbim_�nb[n�g[s�\_�[mmi]c[n_^�qcnb�nb_�ch]l_[m_^�lcme�i`�-#�D?DMGC�_rjimol_*�

Nj_]c`c][ffs(� [� ][m_)]ihnlif� mno^s� q[m� cgjf_g_hn_^� ni� ^_n_lgch_� ^c``_l_h]_m� ch� nb_�

jl_p[f_h]_�i`�lcme�̀ []nilm�ch�j[nc_hn)g[n]b_^�]ihnlif�aliojm�[h^�n_mncha�i`�nb_m_�aliojm(�\inb�

]ofnol[ffs�[h^�m_lifiac][ffs(�q_l_�om_^�ni�_mn[\fcmb�_pc^_h]_�i`�jl_]_^cha�-#�D?DMGC�ch`_]ncih�

[h^�ni�̂ _n_lgch_�c`�ch`_]ncih�qcnb�-#�D?DMGC�l_mofnm�ch�gil_�jlifiha_^�[h^�m_lciom�B=N�nb[h�

nbim_�qcnbion*

00 � ALfAIEKHKCE?=H�OPQ@U

00+.� Omn]r�@^lb`g
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R_ff�mocn_^�ni�nb_�_p[fo[ncih�i`�l[l_�^cm_[m_m�mo]b�[m�B=N�$-*/�j_l� -,,(,,,�ch�nb_�

^_p_fij_^� ]iohnlc_m%(� ][m_)]ihnlif� mno^c_m� [ffiq� `il� nb_� _p[fo[ncih� i`�[� qc^_� l[ha_� i`�

jin_hnc[f� _ncifiac]� _rjimol_m� nb[n� gcabn� l_f[n_� ni� [� mj_]c`c]� ^cm_[m_� ch]fo^cha�

chn_ll_f[ncihmbcjm�nb[n�g[s�_rcmn�[giha�nbim_�̀ []nilm*� <mc^_�̀ lig�\_cha�f_mm�]imnfs�[h^�ncg_�

]ihmogcha�nb[h�inb_l�[h[fsnc]�_jc^_gcifiac]�mno^c_m(�][m_)]ihnlif�mno^c_m�i``_l�[�hog\_l�i`�

[^p[hn[a_m�`il�_p[fo[ncha�nb_�[mmi]c[ncih�\_nq__h�_rjimol_�[h^�^cm_[m_�$C_hh_e_hm�[h^�

?olcha(�-543%*� Ob_�mnl_hanbm�i`�][m_)]ihnlif�mno^c_m�ch]fo^_�nb_�[\cfcns�ni�mno^s�l[l_�̂ cm_[m_m�

_``_]ncp_fs(� nb_cl� om_`ofh_mm� ch� _[lfs� mn[a_m� i`� ehiqf_^a_� [\ion� [h� _rjimol_)^cm_[m_�

l_f[ncihmbcj(�[h^�nb_cl�[\cfcns�ni�chp_mnca[n_�gofncjf_�_rjimol_m�mcgofn[h_iomfs*� Ob_�g[ch�

^cm[^p[hn[a_m�ch]fo^_�^c``c]ofns�ch�_mn[\fcmbcha�nb_�n_gjil[f�l_f[ncihmbcj�\_nq__h�_rjimol_�

[h^�^cm_[m_�[h^�nb_�ch]l_[m_^�mom]_jnc\cfcns�ni�\c[m*

Obcm� mno^s�q[m�[�][m_)]ihnlif� ^_mcah�qb_l_\s�][m_m�q_l_� c^_hnc`c_^�\s� mn[h^[l^�

jl[]nc]_�i`�nb_�Lo__h�@fct[\_nb�DD�Cimjcn[f�ch�C[fc`[r(�Iip[�N]inc[*� <jjlijlc[n_�]ihnlifm�

q_l_� m_f_]n_^� \[m_^� ih� nb_cl� mcgcf[lcnc_m� ni� ][m_m�qcnb� l_mj_]n� ni� [a_� [h^� m_r�qcnb� nb_�

_r]_jncih� nb[n� nb_� ]ihnlifm� ^c^� hin�b[p_� nb_� ^cm_[m_� i`�chn_l_mn(� h[g_fs�Bocff[ch�=[lly�

Nsh^lig_*� Kl_p[f_h]_� i`�lcme� `[]nilm� ch� nb_� ][m_� alioj� [h^� nb_� ]ihnlif� aliojm� q_l_�

^_n_lgch_^�\s�oncfctcha�nb_�l_mofnm�i`�_jc^_gcifiac][f�molp_sm�[h^�-#�D?DMGC�[hnc\i^s�ncnl_m�

[h^�mniif�]ofnol_m�i`�j[nc_hn�[h^�]ihnlif�aliojm*� Cimjcn[f)\[m_^�]ihnlifm�q_l_�[a_�[h^�m_r�

g[n]b_^�ch^cpc^o[fm� [^gcnn_^�ni� nb_� m[g_� chmncnoncih(� qcnbch�.0�biolm�i`�^c[ahimcm(� `il�

l_[mihm�inb_l�nb[h�B=N*� Ciom_bif^�]ihnlifm�ch]fo^_^�ch�nb_�mno^s�q_l_�nbim_�ch^cpc^o[fm�

fcpcha�ch�nb_�m[g_�biom_bif^�ch�nb_�jl_pciom�0�gihnbm�[h^�b[pcha�l_aof[l�]ihn[]n�qcnb�nb_�

B=N�j[nc_hn(�j[lnc]of[lfs�ch�n_lgm�i`�mb[lcha�g_[fm*� <m�]ihnlifm�q_l_�m_f_]n_^�qcnbch�.0

21

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 



biolm�i`�̂ c[ahimcm�nb_�mno^s�^_mcah�q[m�nb[n�i`�ch]c^_h]_�^_hmcns�m[gjfcha*

<^^cncih[f�ch`ilg[ncih�l_a[l^cha�nb_�]fchc][f�[mm_mmg_hn�i`nb_�j[nc_hnm�q[m�a[nb_l_^�

ni�l_jiln� m_p_lcns�i`�^cm_[m_(� ihm_n�i`�msgjnigm(�^ol[ncih�i`�nb_� cffh_mm� [h^�nl_[ng_hnm*�

M_mofnm�`lig�nb_m_�^[n[�q_l_�om_^�ni�^_n_lgch_�c`�B=N�q[m�gil_�jlifiha_^�il�m_lciom�ch�

nbim_�qcnb�-#�D?DMGC�ch`_]ncih*� =fch^cha�q[m�oncfct_^(� l_a[l^cha�nb_�chp_mnca[nil7� ^[n[�q_l_�

]iff_]n_^�[h^�g[^_�[p[cf[\f_�\s�?l*�E*H*�C[f^[h_(� ?cl_]nil(�?_j[lng_hn�i`�K[nbifias�[h^�

G[\il[nils�H_^c]ch_(�?l*�Ocg�=_hmn_[^(�>fchc][f�I_olifiacmn�[h^�Iolm_�Ei[hh_�H]>ilgc]e�

[n�nb_�L@CN>*� >lcn_lc[�̀ il�ch]fomcih�̀ il�j[nc_hnm�]ihmc^_l_^�ch�nb_�mno^s�q[m�\[m_^�ih�\_cha�

^c[ahim_^�qcnb�B=N�[]]il^cha�ni�nb_�Coab_m�N][f_�i`�̂ cm[\cfcns�]oll_hnfs�\_cha�om_^�[n�nb_�

L@CN>� \s� nb_� h_olifiacmnm� $Coab_m� [h^� M__m(� -553%*� Lo[fc`c][ncih� i`� h_olifiac][f�

^_`c]cnm+]fchc][f�mcahm�̀ il�[ff�B=N�j[nc_hnm�q_l_�j_l`ilg_^�mcgcf[l�ni�nb_�msmn_g�om_^�\s�M__m�

_n�[f*� $-551%*� <`n_l�[�̂ c[ahimcm�i`�B=N�q[m�]ih`clg_^(�j[nc_hnm�[h^�g[n]bcha�]ihnlifm�q_l_�

chn_lpc_q_^�[h^�n_mn_^*

0)0+/� Omn]r�LhineZmbhg

Dh�nb_�H[lcncg_m�l_acih(� nb_�Lo__h�@fct[\_nb�DD�C_[fnb�N]c_h]_m�>_hnl_�ch�C[fc`[r�

cm� nb_�f[la_mn�l_]cjc_hn�i`�B=N�j[nc_hnm�qcnb�l_`_ll[fm�`lig�Iip[�N]inc[(� Klch]_�@^q[l^�

Dmf[h^�[h^*� I_q�=lohmqc]e� $K_lmih[f�>iggohc][ncihm(�Ei[hh_�H]>ilgc]e�[h^�?l*�O*�

=_hmn_[^(�Lo__h�@fct[\_nb�DD�Cimjcn[f(�C[fc`[r(�IN%*� Dh�nbcm� mno^s�nb_l_�q_l_� -,�B=N�

j[nc_hnm(� -,�g[n]b_^�bimjcn[f)\[m_^�]ihnlifm�[h^�/� biom_bif^�]ihnlifm� mno^c_^�^olcha� [�

j_lci^�i`�.0�gihnbm�$-553�ni�55%*

0 0 0 � IZm^kbZ[�Zg]�I^mah]l
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0+0+0+.�Aib]^fbheh`b\Ze�Onko^r

Aiffiqcha�[h�_rn_hmcp_�l_pc_q�i`�nb_�fcn_l[nol_�ih�nb_�jlij_lnc_m�i`�-;FIQEH<;=L?J�

ch`_]ncih�[h^�nb_�l_jiln_^�[mmi]c[ncihm�i`�-;FIQEH<;=L?J�[h^�B=N(�[�molp_s�q[m�̂ _p_fij_^�

\[m_^�ih�l_jiln_^�lcme�`[]nilm�`il�^cm_[m_*� <�][m_)]ihnlif�q[m�]bim_h�\_][om_�i`�cnm�[\cfcns�

ni� chp_mnca[n_� gofncjf_� _ncifiac]� `[]nilm� mcgofn[h_iomfs*� Ail� [ff� ][m_m� [h^� ]ihnlifm(�

ch`ilg[ncih� q[m� ]iff_]n_^� nblioab� molp_s� ih� c^_hnc`c][ncih(� bcmnils(� g_^c][f� [h^� jl_)

_rjimol_�ni�p_]nilm�i`�nl[hmgcmmcih(�qcnb�j[lnc]of[l�_gjb[mcm�ih�lcme�̀ []nilm�[mmi]c[n_^�qcnb�

\inb�-;FIQEH<;=L?J�ch`_]ncih�[h^�B=N*�$N__�<jj_h^cr�>6�Nolp_s�O_gjf[n_%*

Nj_]c`c]�ni�j[nc_hnm�ihfs(�[�n_gjf[n_�$<jj_h^cr�?6�>fchc][f�<mm_mmg_hn�O_gjf[n_%�

q[m�̂ _p_fij_^�[h^�]igjf_n_^�\s�nb_�[nn_h^cha�jbsmc]c[h(�^_m]lc\cha� nb_�]fchc][f�[mm_mmg_hn�

i`�_[]b�j[nc_hn�[h^�om_^�ni�l_]il^�ihm_n�[h^�̂ ol[ncih�i`�̂ cm_[m_(�m_p_lcns�i`�cffh_mm�[]]il^cha�

ni�nb_�Coab_m�N][f_m�i`�?cm[\cfcns(�[h^�nl_[ng_hnm*

0+0+0+/�ElheZmbhg�Zg]�E]^gmb_b\Zmbhg�h_�>Z\m^kbZ

Nniif� m[gjf_m�q_l_� ]iff_]n_^� cgg_^c[n_fs(� il�qcnbch�.0�biolm�i`�[�j[nc_hn�\_cha�

^c[ahim_^�qcnb�B=N*� A[_][f�m[gjf_m�`lig�g[n]bcha�]ihnlifm�q_l_�i\n[ch_^�[m�miih�[`n_l�

[m�jimmc\f_*� <ff�m[gjf_m�q_l_�]ofnol_^�ch�̂ ojfc][n_�[h^�c^_hnc`c_^�̀ il�-;FIQEH<;=L?J�D?DMGC�

\s�mn[h^[l^�g_nbi^m�[n�nb_�L@CN>�ch�C[fc`[r�qbc]b�[l_�mcgcf[l�ni�nbim_�ionfch_^�\s�M__m�

?L�;E#!�$-551%*� Kimcncp_�-;FIQEH<;=L?J�]ofnol_m�oh^_lq_hn�̀ olnb_l�m_linsjcha�[h^�\cinsjcha�

[n�nb_�I[ncih[f�G[\il[nils�`il�@hn_lc]�K[nbia_hm�$IG@K%(�Jnn[q[(�Jhn[lci*

/*/*/*/�N_lifiac][f�P^lmbg`
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Nnl[chm�i`�-;FIQEH<;=L?J�ch]lcgch[n_^�ch�nb_�^_p_fijg_hn�i`�B=N�q_l_�i\n[ch_^�

`lig�nb_�I[ncih[f�G[\il[nils�`il�@hn_lc]�K[nbia_hm�[n�nb_�G[\il[nils�>_hnl_�`il�?cm_[m_�

>ihnlif�$G>?>%(�=ol_[o�i`�Hc]li\cifias�$Eibhmih�[h^�Rii^qilnb(� -555%�ch�Jnn[q[�[h^�

q_l_�^_mcah[n_^�[m�`iffiqm6�B=N�0/4.(�B=N�0/40(�Gcil�.(�Gcil�3(� Gcil�-,(� Gcil�--(�[h^�

K_hh_l�,6-5*� Ob_m_�mnl[chm� q_l_� ch^cpc^o[ffs�]ofnol_^�ih�Kl_mnihâm�$qcnbion�[hnc\cinc]%�

jf[n_m� $Jric^�G[\il[nilc_m%� [n� /3Ä>� `il�04� b� ch� [�gc]li[_lijbcfc]� [ngimjb_l_*� @[]b�

momj_hmcih�q[m� [^domn_^�ni� [h�ijnc][f� ^_hmcns�i`�H[]A[lf[h^m� /� $M_g_f(� -552%*� @[]b�

\[]n_lc[f�momj_hmcih�q[m�b_[n�nl_[n_^�[n�2.Ä>�`il�01�gch�il� `ilg[fchct_^�qcnb�,*.!� K=N�

$jC�3*.%�ni�jli^o]_�3�qbif_�]_ff�jl_j[l[ncihm�[h^�mnil_^�[n�0Ä>*� Ob_l_�q[m�hi�aliqnb�qb_h�

jf[n_^�ih�\fii^�[a[l*�Jjnc][f�^_hmcnc_m�q_l_� mn[h^[l^ct_^�ni� -� omcha�[h�GF=�=ci]blig6�

Pfnlij_]�DD� Nj_]nlig_n_l�$10,�gg%�q[p_f_hanb*

Ob_�@GDN<�q[m�j_l`ilg_^�[m�̀ iffiqm6�[�hch_ns)mcr�q_ff�Dggohi)Kf[n_�H[r�-1,�MK)�

A52�$Ncag[�=ciN]c_h]_m%�q[m�]i[n_^�qcnb�-,,�jc�_[]b�i`�nb_�qbif_�]_ff�[hnca_h�jl_j[l[ncihm�

nb[n� b[^�\__h� ^cfon_^� [n� [� l[nci� i`� -6-,� ch� ][l\ih[n_� ]i[ncha� \o``_l� $jC� 5*2%*� <`n_l�

ch]o\[ncih�ip_lhcabn�[n�liig�n_gj_l[nol_�$.0Ä>%(�nb_�jf[n_m�q_l_�`lit_h�[h^�mnil_^�[n�).,#>*�

Jh�nb_�̂ [s�i`�n_mncha(� jf[n_m�q_l_�l_gip_^�`lig�nb_�`l__t_l�[h^�[ffiq_^�ni�nb[q�̀ il�-�b�[h^�

nb_h�q[mb_^�/�S�qcnb�jbimjb[n_�\o``_l_^�m[fch_�]ihn[chcha�,*,1!�Oq__h�.,�$K=N)O%(�jC

3*0*� Ncgcf[l�q[mb_m�q_l_�j_l`ilg_^�[`n_l�_[]b�i`�nb_�mo\m_ko_hn�mn_jm*� Kf[n_m�q_l_�\fi]e_^�

`il�-�b�[n�liig�n_gj_l[nol_�qcnb�-,,�jf+q_ff�i`�/!�\ipch_�m_log�[f\ogch�$=N<%�^cfon_^�ch�

K=N)O*� K[nc_hnm�m_l[�q_l_�^cfon_^�ni�-61,�[h^�1,�jc�q[m�[^^_^�ni�nb_�`llmn�q_ff�i`�_[]b�liq�

i`�[�gc]lincnl_�jf[n_�]ihn[chcha�1,�jc�i`�K=N)O�`_n[f�\ipch_�m_log�$A=N%*� Ob_�m_l[�q_l_�

m_lc[ffs�̂ cfon_^�qcnb�nb_�f[mn�q_ff�l_]_cpcha�hi�m_log*� Ob_�jf[n_m�q_l_�ch]o\[n_^�[n�/3#>�`il
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-�b�[h^�nb_h�q[mb_^*� <�jiif_^�]ihdoa[n_�$m_]ih^[ls�[hnc\i^s%�]ihn[chcha�Bi[n)[hnc)bog[h�

Da<(� DaB� [h^� DaH�q[m� ^cfon_^� -60,,,� $Ncag[�=ciN]c_h]_m%� [h^� -,,� jc� i`�nb_� ^cfon_^�

]ihdoa[n_�q[m�[^^_^(�`iffiq_^�\s�ch]o\[ncih�`il�-�biol�[n�/3Ä>(�nb_h�q[mb_^**� Ach[ffs�-,,�

jc� i`�nb_� mo\mnl[n_� $J*DH(� >cnlc]� []c^(� ,*.H�I[aCKJX(� ,*..� a+-� i`�.(.#[tchi)^cV/)_nbsf)�

\_htnbc[tifch_)2)mof`ihc]� []c^W� $<O=N%� $Ncag[)<f^lc]b�>[h[^[(�J[epcff_(�Jhn[lci%� [h^�

,*-!�i`�bs^lia_h�j_lirc^_�$--*1�jc�j_l�jf[n_�p+p%�$Acmb_l�N]c_hnc`c]�Gn^(�I[j_[h(�Jhn[lci*%�

q[m�^cmj_hm_^�chni�_[]b�q_ff�[h^�nb_�jf[n_�q[m�ch]o\[n_^�`il�01�gch�[n�/3#>*� Ob_�l_mofncha�

]ifil�l_[]ncih�q[m�ko[hnc`c_^�omcha�[�Nj_]nl[�H[r�/0,�jf[n_�l_[^_l�$Hif_]of[l�?_pc]_m(�

Nohhs^[f_(�><%�[n�[� ^o[f�q[p_f_hanb�i`�05,�f[g\^[�qcnb�[�l_`_l_h]_�q[p_f_hanb�i`�0,1�

f[g\^[*

0+1+� OP=PEOPE?=H�=J=HUOEO

/*0*-� @jc^_gcifiac][f�Nolp_s

H]I_g[lâm�@r[]n�n_mn�i`�ch^_j_h^_h]_�$j8*,1%�q[m�om_^�ni�n_mn� nb_�hoff�bsjinb_mcm�

nb[n�lcme�̀ []nilm�i\m_lp_^�q_l_�hin�_ko[f�ni�nbim_�^o_�ni�]b[h]_�`il�_[]b�jl_^cmjimcha�̀ []nil�

$U[ll(� -555%*� M_d_]ncih� i`�nb_� hoff� bsjinb_mcm� ch^c][n_^� nb[n� nb_l_� q[m� [� mn[ncmnc][ffs�

mcahc`c][hn�[mmi]c[ncih�\_nq__h�nb_�j[lnc]of[l�lcme�̀ []nil�n_mn_^�[h^�Bocff[ch�=[lly�Nsh^lig_*�

Ob_�mnl_hanb�i`�nb_�[mmi]c[ncih�q[m�[mm_mm_^�omcha�nb_�J??N�M<ODJ�$Af_n]b_l�?L�;E*(�-552%(�

qcnb�[�p[fo_�al_[n_l�nb[h� -� ch^c][ncha� [�jimcncp_� [mmi]c[ncih� [h^�[�p[fo_� i`�f_mm� nb[h� -�

ch^c][ncha�[h�chp_lm_�[mmi]c[ncih*�<h�J??N�M<ODJ�i`�-*,�ch^c][n_^�nb[n�nb_�ch]c^_h]_�l[n_m�

i`�̂ cm_[m_�ch�nb_�_rjim_^�[h^�hih_rjim_^�aliojm�q_l_�c^_hnc][f�[h^�nbom�nb[n�nb_l_�cm�hi�

[mmi]c[ncih� \_nq__h� nb_� _rjimol_� [h^� nb_� ^cm_[m_� ch� nb_� ^[n[� ]iff_]n_^*� Rb_l_� hih)
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mcahc`c][h]_�q[m�`ioh^(�nb_m_�l_mofnm�q_l_�oncfct_^�ni�_mn[\fcmb�nl_h^m*

?[n[�]iff_]n_^�`il�nb_�]fchc][f�[mm_mmg_hn�i`�j[nc_hnm�q_l_�oncfct_^�[h^�[h[fsm_^�ch�

mo\m_ko_hn� m_]ncihm(� h[g_fs� nbim_� l_a[l^cha� m_lifiac][f� [h^� mniif� ]ofnol_� n_mncha(� ni�

^_n_lgch_�c`�nb_l_�q[m�[h�[mmi]c[ncih�\_nq__h�ch`_]ncih�qcnb�-;FIQEH<;=L?J#

<hs�lcme�`[]nilm� mcahc`c][hnfs�gil_� jl_p[f_hn�ch�nb_� ][m_�aliojm�nb[h�nb_�]ihnlif�

aliojm�q_l_�]ihmc^_l_^�ni�\_�[mmi]c[n_^�qcnb�nb_�^cm_[m_�i`�chn_l_mn�[n�j8*,1*� Rb_l_�nb_l_�

q[m�hi�mn[ncmnc][f�mcahc`c][h]_(�^[n[�q_l_�jl_m_hn_^�̂ _m]lcjncp_fs�[h^�nl_h^m�hin_^�l_a[l^cha�

nb_�]ihm_ko_h]_m�i`�Bocff[ch�=[lly�Nsh^lig_*

0+1+/� N_lifiac][f�P^lmbg`

Oi�]igjf_n_�nb_�[h[fsmcm�i`�m[gjf_m�[h^�ni�]igj[l_�jimcncp_�[h^�h_a[ncp_�m_l[(�nb_�

`iffiqcha�^[n[�q[m�]ihmc^_l_^6

<*� ijnc][f�^_hmcns�l_[^cham�[n�nb_�chcnc[f�^cfoncih�i`�-6-,,�[h^(

=*� `ch[f�ncnl_m�$^cfoncih�[n�qbc]b�nb_�]ill_]n_^�ijnc][f�^_hmcns�l_[^cham�l_[]b_^�

nb_�[l\cnl[lcfs�]bim_h�]on)i``�jichn�i`�,*-%*

=inb�[h[fsm_m�q_l_�][llc_^�ion�m_j[l[n_fs�`il�-,�j[clm�[h^�chpifp_^�1� nl_[ng_hn�aliojm�[m

`iffiqm6

-* K[nc_hn

.* Ciom_bif^�>ihnlif

/* Cimjcn[f�=[m_^�>ihnlif

0* Kimcncp_�>ihnlif

1* I_a[ncp_�>ihnlif
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Ail�ijnc][f�̂ _hmcns�l_[^cham�[n�-6-,,(�[�nqi)q[s�<IJQ<�$[h[fsmcm�i`�p[lc[h]_%�q[m�

om_^�ni�n_mn�nb_�hoff�bsjinb_mcm�nb[n�g[n]b_^�j[clm�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�̀ lig�_[]b�

inb_l�l_a[l^cha�ijnc][f�^_hmcns�l_[^cha�qcnb�3�^c``_l_hn�l_`_l_h]_� mnl[chm�i`�-#�D? DMG C(�[m�

n_mn_^�\s�@GDN<*� D`�[]]_jn_^(�nb_h�hi�j[cl�_``_]n�q[m�jl_m_hn(�[h^�[�ih_)q[s�<IJQ<�q[m�

om_^� ni� n_mn� nb_� hoff� bsjinb_mcm� nb[n� nb_l_�q_l_� ^c``_l_h]_m� \_nq__h� nl_[ng_hn� aliojm*�

Acmb_lâm� j[clqcm_� ]igj[lcmih� q[m� oncfct_^� $j8*,1%� ni� ^_n_lgch_� mj_]c`c]� ^c``_l_h]_m� ch�

j[nc_hnm�[h^�]ihnlif�aliojm�l_a[l^cha�-#�D?DMGC�[hnc\i^s�f_p_fm�ni�[ff�[hnca_hm*� <ff�mn[ncmnc][f�

[h[fsmcm�q[m�j_l`ilg_^�omcha�HDIDO<=ÉDh]*

Oi�][n_ailct_�m[gjf_m�[m�jimcncp_�[h^�h_a[ncp_(�nb_�ncnl_m�i`�m_l[�$^cfoncih�[n�qbc]b�

nb_�]ill_]n_^�ijnc][f�^_hmcns�$J?%�l_[^cham�l_[]b_^�nb_�[l\cnl[lcfs�]bim_h�]on)i``�jichn�i`�

,*-%�q_l_�]igj[l_^*� D`�nb_�J?�]ill_]n_^�p[fo_�q[m�.�S�nb_�mn[h^[l^�_llil�i`�nb_�g_[h�i`�

nb_�h_a[ncp_� l_`_l_h]_� m_log(� nb_h� m_log�m[gjf_m�q_l_�]ihmc^_l_^�jimcncp_*� Oi�_hmol_�

p[fc^cns�i`�nb_�jimcncp_�l_`_l_h]_�m_log�nb_�J?�]ill_]n_^�p[fo_�mbiof^�\_�al_[n_l�nb[h�-*,�

[h^�nb_�h_a[ncp_�l_`_l_h]_�m_log�mbiof^�b[p_�[h�J?�]ill_]n_^�p[fo_�i`�f_mm�nb[h�*,-1*

0+2� NAOQHPO

/*1*-� @jc^_gcifiac][f�Nolp_s

K[nc_hn�hog\_lm�q_l_�]ihmc^_l_^�mg[ff�$h9-,%(�[h^�ohfce_fs�mo``c]c_hn�ni�_mn[\fcmb�

mn[ncmnc][f�mcahc`c][h]_�[n�j8*,1*� <ff�j[nc_hnm�ilcach[n_^�`lig�nb_�jlipch]_�i`�Iip[�N]inc[�

ch^c][ncha�[h�[hho[f� ch]c^_h]_�i`�-*-+-,,(,,,*� Ciom_bif^�]ihnlifm�q_l_� hin� om_^� `il�

]igj[lcmihm�[m�gimn�i`�nb_�-,�j[nc_hnm�^c[ahim_^� fcp_^�[fih_�$3,!%*

Ob_�[p_l[a_�[a_�i`�̀ _g[f_m�q[m�00*1�s_[lm�]igj[l_^�ni�01*/� `il�g[f_(�biq_p_l�[

3-
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bcab_l�hog\_l�i`�g[f_m�$2,!%�q_l_�̂ c[ahim_^�qcnb�nb_�̂ cm_[m_(�]igj[l_^�ni�̀ _g[f_m�$0,!%*�

Ob_m_�^c``_l_h]_m�q_l_�]f_[lfs�chmcahc`c][hn*�Ii�̂ c``_l_h]_m�q_l_�hin_^�ch�i]]oj[ncih(�[m�hi�

j[nc_hnm� il� ]ihnlifm� b[^� nb_� m[g_� i]]oj[ncih(� [h^� hi� j[nc_hnm� q_l_� `[lg� l_mc^_hnm*�

N_[mih[fcns�nl_h^m� q_l_� hin� hin_^7� biq_p_l(� ^c[ahimcm� i]]oll_^� 0� ncg_m� ch� ^ojfc][n_�

$g_[hcha�nqc]_�ch�nb_�m[g_�gihnb%�]igj[l_^�ni�nqi�mchaf_�][m_m�$^c``_l_hn�gihnbm%*� H_[h�

ihm_n�i`�̂ cm_[m_�jlcil�ni�^c[ahimcm�q[m�ch^_n_lgch[hn�[m�msgjnigm�q_l_�hin_^�\s�ch^cpc^o[fm�

[n�^c``_l_hn�chn_lp[fm�l[hacha�`lig�gihnbm�ni�s_[lm*

>bc)mko[l_� n_mn� `il� g[n]b_^)j[cl� ^[n[� q[m� j_l`ilg_^� [m� j[cl� [h[fsm_m� cm� gil_�

jiq_l`of*�H]I_g[lâm�n_mn�i`�ch^_j_h^_h]_�$j8*,1%�q[m�om_^�ni�n_mn� nb_�hoff�bsjinb_mcm�nb[n�

lcme�`[]nilm�i\m_lp_^�q_l_�hin�_ko[f�ni�nbim_�^o_�ni�]b[h]_� `il�_[]b�jl_^cmjimcha�`[]nil*�

>iohn�̂ [n[�[h^�mn[ncmnc][f�l_mofnm�̀ il�j[cl_^�̂ [n[�[l_�̂ cmjf[s_^�ch�O[\f_�/*-*� H]I_g[lâm�n_mn�

^_n_lgch_^�nb[n�nb_�ihfs�mcahc`c][hn�lcme�̀ []nil�$j8*,1%�q[m�_rjimol_�ni�ohnl_[n_^�q[n_l*� <h�

J??N�M<ODJ�`il�_rjimol_�ni�ohnl_[n_^�q[n_l�ch^c][n_^�nb[n�_rjimol_�ni�ohnl_[n_^�q[n_l�

q[m�4�S� gil_� fce_fs�ni� i]]ol�ch�j[nc_hnm�p_lmom�]ihnlifm*� >[f]of[ncihm� [l_�^cmjf[s_^�ch�

<jj_h^cr�@*� Nnl[nc`c][ncih�i`�nb_�mcahc`c][hn�lcme�`[]nil�$ohnl_[n_^�q[n_l%�`[cf_^�\_][om_�i`�

chmo``c]c_hn�hog\_lm(�[h^�hi�gofncp[lc[\f_�[h[fsmcm�q_l_�jimmc\f_�acp_h�nb_�mct_�i`�nb_�^[n[�

m_n*

Dahilcha�mn[ncmnc][f�mcahc`c][h]_(�J??N�l[ncim�$JM%�q_l_�][f]of[n_^�ni�^_n_lgch_�c`�

nl_h^m�_rcmn_^�`il�jl_]_^cha�cffh_mm_m�[h^�_rjimol_�p_]nilm�l_jiln_^�ch�j[nc_hnm*� M_a[l^cha�

g_^c][f�bcmnils�[�hin[\f_�^c``_l_h]_�\_nq__h�nb_�bimjcn[f�\[m_^�]ihnlifm�[h^�j[nc_hnm�

l_a[l^cha�jl_]_^cha�ch`_]ncihm�q_l_�nbim_�i`�ojj_l�l_mjcl[nils�nl[]n�ch`_]ncihm�$JM�9�0*,%�

`iffiq_^�\s�gs[fac[�[h^�`_p_l�$JM9.*,%(�moaa_mncha�[�jimmc\f_�jimcncp_�[mmi]c[ncih�qcnb

3.
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PZ[e^�0+.7� ?hngm�]ZmZ� _hk�\Zl^l� Zg]� ghg*\Zl^l� %ahlibmZe*[Zl^]� \hgmkhel&� h_�C>O
qcnb� lmZmblmb\Ze� k^lneml� _hk� i*oZen^� _khf� I\J^fZkÇl� AqZ\m� m^lm�pbma�
AqZ\m� K@@O�NZmbh�Zg]�\hg_b]^g\^�bgm^koZel+

<]no[f�Iog\_lm�\s�

K[clm

>[f]of[n_^

A[]nil >[m_m hih)][m_m

%D>&

'+)

K)

p[fo_

KN 62"�?+E+

H_^c][f�Ccmnils6

Pjj_l�M_mjcl[nils 04442 04353 -+05 0 %-+1-).64&
Ol[]n�Dh`_]ncih

?c[llb_[f�Dffh_mm /33-2 044.3 - - %-+-4).0+5&

Hs[fac[ /3215 043/6 - . $,*-,(--4%

A_p_l 04412 04353 -+36 . %-+/6)//+.&

Kl_)@rjimol_

Q_]nilm6

>[nnf_ /3301 04353 -+40 -*3 %-+0/).-+4&

K_nm 04501 04412 -+12 /+2 %-+1.)/3+0&

N_q[a_ 04326 043/6 - . %-+.-)..5&

Kiofnls 04353 04353 - - %-+.0)4+2&

Nol`[]_�R[n_l 044.3 04326 -+36 . %-+/6)//+.&

=cl^m 04326 04326 h+[ h+[ h+[

Phj[mn_olct_^�Hcfe 0430- 0430- h+[ h+[ g,Z

M[q�@aam /3331 04412 - . %-+.-)..5&

Phnl_[n_^�R[n_l 04501 043/6 -+-1 5 %.+-4)�022&

Jnb_l�Cog[hm 0430- 04326 -+2 , %-+-)�2+0&

<ff_lac_m /3301 04353 -+36 . %-+/6)//+.&
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B=N(�[fnbioab�nb_l_�cm�hi�mn[ncmnc][f�mcahc`c][h]_*� Ob_�J??N�M[nci�`il�^c[llb_[f�cffh_mm_m�

`il� ][m_m� [h^� hih)][m_m�q[m� -� ch^c][ncha�hi� ^c``_l_h]_� ch� i^^m� i`�_rjimol_� `il� ][m_m*�

Nolac][f�bcmnils�q[m�hin�]ihmc^_l_^�[m�bimjcn[f�\[m_^�]ihnlifm�qiof^�\_�]ihmc^_l_^�[�\c[m�

`il�nbcm�]igj[lcmih*

M_a[l^cha�a_h_l[f�_rjimol_�ni�jl_]_^cha�̀ []nilm�`il�nbim_�jl_]_^cha�`[]nilm�̂ __g_^�

mn[ncmnc][ffs�chmcahc`c][hn(�nb_�J??N�M<ODJ�`il�_rjimol_�ni�j_nm�l[he_^�bcab_mn�$JM�9�.*1%�

`iffiq_^�\s�m_q[a_(�mol`[]_�q[n_l(�l[q�_aam�[h^�[ff_lac_m�$JM�9�.%�[h^�][nnf_�$JM�9�-*3%*�

<m�[ff�J??�M<ODJN�`il�nb_�[`il_m[c^�`[]nilm�q_l_�al_[n_l�nb[h�-(�nbcm�moaa_mnm�nb[n�nb_m_�

lcme�`[]nilm�g[s�b[p_�[�jimcncp_�[mmi]c[ncih�qcnb�B=N*

<ff�JMâm�][f]of[n_^�`il�ohj[mn_olct_^�gcfe(�_rjimol_�ni�\cl^m�[h^�]ihmogjncih�i`�

jiofnls� q_l_� _ko[f� ni� -� il� hin� ][f]of[n_^� $h+[%(� [h^� nbom� ch^c][n_^�hi� _pc^_h]_� i`�[hs�

[mmi]c[ncih�\_nq__h�nb_�`[]nilm�i`�chn_l_mn�[h^�B=N*� >ihn[]n�qcnb�inb_lm�bog[hm�nblioab�

msgjnig[nc]�ch^cpc^o[fm�[jj_[l_^�ni�\_�jlin_]ncp_�l_a[l^cha�nb_�[mmi]c[ncih�qcnb�B=N�[n�[�

p[fo_�i`� t_li(�[fnbioab�ih]_�[a[ch�nbcm�]iof^�hin�\_�]ih`clg_^�mn[ncmnc][ffs**

0+2+/� Dmif[ncih�Zg]�E]^gmb_b\Zmbhg�h_�>Z\m^kbZ

Nniif�m[gjf_m�̀ lig�[ff�j[nc_hnm(�biom_bif^�]ihnlifm�[h^�bimjcn[f�\[m_^�]ihnlifm�q_l_�

h_a[ncp_�`il�-;FIQEH<;=L?J�mj_]c_m*� Ob_l_`il_(�n_mncha�ni�^_n_lgch_�m_linsj_�[h^�\cinsj_�

q[m�hin�j_l`ilg_^*

0+2� F � O^kheh`b\Ze�P^lmbg`

<�nqi)q[s�<IJQ<�$[h[fsmcm�i`�p[lc[h]_%�[]]_jn_^�nb_�hoff�bsjinb_mcm�[h^�nbom
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ch^c][n_^� nb[n�g[n]b_^�j[clm�q_l_� hin� mcahc`c][hnfs� ^c``_l_hn� `lig� _[]b� inb_l� l_a[l^cha�

j[nc_hn�[hnc\i^s�ncnl_m�ni�_[]b�i`�3�^c``_l_hn�l_`_l_h]_�mnl[chm�i`�-#�D?DMGC!�[m�n_mn_^�\s�@GDN<*�

$N__� O[\f_� /*.� `il�A� )n_mnm� [h^� j)p[fo_m%*� Rcnb�hi� j[cl� _``_]n� \_cha� l_jiln_^� [� -)q[s�

<IJQ<�$j8*,1%�q[m�om_^�ni�n_mn�nb_�hoff�bsjinb_mcm�nb[n�nb_l_�q_l_�hi�^c``_l_h]_m�\_nq__h�

nl_[ng_hn� aliojm�l_a[l^cha�[hnc\i^s�ncnl_�`il�_[]b�[hnca_h*`N__�O[\f_�/*.�`il�A�)n_mnm�[h^�j)�

p[fo_m%*

<m� _rj_]n_^(� nb_� hoff� bsjinb_mcm�q[m� l_d_]n_^� [h^� mcahc`c][hn� ^c``_l_h]_m�q_l_�

l_jiln_^�[n�j8*,1�ch�_[]b�i`�nb_�[hnca_hm�n_mn_^*� Acmb_lâm�j[clqcm_�]igj[lcmih�q[m�oncfct_^�

ni� ch^c][n_� mj_]c`c]� ^c``_l_h]_m� ch� nb_m_� nl_[ng_hnm� aliojm7� biq_p_l� ihfs� mcahc`c][hn�

^c``_l_h]_m�q_l_�hin_^�\_nq__h�nb_�nl_[ng_hn�aliojm�[h^�nb_�]ihnlif� alioj� $jimcncp_�[h^�

h_a[ncp_%*� <hnca_h�Gcil�3�[h^�<hnca_h�Gcil�--�_rbc\cn_^�p[fo_m�]fim_l�ni�mcahc`c][h]_�nb[n�

[hs�i`�nb_�inb_lm�`il�j[nc_hnm�p_lmom�]ihnlif�aliojm*

Ach[f�ncnl_m�]ihmc^_l_^�ch�^_n_lgchcha�jimcncp_�[h^�h_a[ncp_�m_log�m[gjf_m�l_mofn_^�

ch�nb_�`iffiqcha�$N__�O[\f_�/*/%*� <ff�jimcncp_�[h^�h_a[ncp_�]ihnlifm�q_l_�^_n_]n_^*� Ail�

[hnca_hm�B=N�0/40�[h^�K_hh_l�,6-5�nb_l_�q_l_�hi�jimcncp_�m_log�m[gjf_m�̂ _n_]n_^*� Ail�nb_�

[hnca_h�B=N�0/4.(� .,!�i`�m[gjf_m�q_l_�jimcncp_�ch�\inb�j[nc_hnm�[h^�biom_bif^�]ihnlifm�

[h^�hi�jimcncp_m�q_l_�m__h�ch�bimjcn[f�\[m_^�]ihnlifm*� Ail�[hnca_h�Gcil�.(� .,!�i`�nb_�m_log�

m[gjf_m�q_l_�jimcncp_�`il�\inb�j[nc_hnm�[h^�biom_bif^�]ihnlifm�[h^�-,!�jimcncp_�bimjcn[f�

\[m_^�]ihnlifm*� N_log�m[gjf_m�n_mn_^�[a[chmn�[hnca_h�Gcil�3�l_mofn_^�ch�.,!�jimcncp_m�ch�m_l[�

`il�j[nc_hnm(� -,!�`il�biom_bif^�]ihnlifm�[h^�.,!�ch�`il�bimjcn[f�\[m_^�]ihnlifm*� <hnca_h�

Gcil�-.�l_mofn_^�ch�bcab_mn�l[n_m�i`�jimcncp_�m_log�m[gjf_m�[n�/,!�`il�j[nc_hnm(�.,!�`il�

biom_bif^�]ihnlifm�[h^�-,!�`il�bimjcn[f�\[m_^�]ihnlifm*� Ail�[hnca_h�Gcil�--(�nb_�bcab_mn
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4

$ J #/�
c
/
>?

� h]/*
/�
>?

>?
ç ?

JL*>
[
)
/

ç?
J

>?L*

ç?
>?

>+%
>+%

?Ze\neZm^]�RZkbZ[e^l

BZ\mhk�LZbk BZ\mhk�Ckhni AlmbfZm^l�%OA&

=gmb`^g�P^lm^] B*P^lm i*oZen^ B*P^lm i*oZen^ ?Zl^l� Zg]�
DhlibmZe�?hgmkhel�'

Dhnl^ahe])�Lhlbmbo^�
Zg]�J^`Zmbo^�?hgmkhel�!!

Hbhk�/ -+04 -+60 /- ,*, +-2 +-5

Hbhk�./ -+3. -+44 .- ,*, +-2 +-6

Hbhk�4 .+.0 -+1 .5 -+- +-1 +-5

Hbhk�.. .+-1 -+12 -, -+- +-2 +-6

L^gg^k�-7.6 -+3. -+44 0- ,*, +-0 +-3

C>O�1051 -+00 -+62 .- -+- +-2 +.-

C>O�105/ -+24 -+5 .- -+- +-3 +..

Iin_7
&� <ff�N@�][f]of[ncihm�[l_�nb_�m[g_�[m�h9-,�`il�[ff�aliojm*�
&&� <ff�N@�][f]of[ncihm�[l_�nb_�m[g_�[m�h9/�`il�[ff�aliojm*
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O�Z[e^�/*/6� @b\ahmhfhnl�oZen^l�_hk�jimcncp_�Zg]�g^`Zmbo^�lZfie^l�Zl�]^m^kfbg^]�[r
@GDN<�nlbg`�̂ g]*ihbgm�mbmk^�oZen^l�_hk�̂ Z\a�Zgmb`^g�m^lm^]+�@[]b�]ifogh�
l_jl_m_hnm�nb_�hog\_l�i`�jimcncp_m�$K%�hk�h_a[ncp_m�$I%�ch�_[]b�i`�nb_�`cp_�
aliojm�fcmn_^(�ch]fo^cha�jimcncp_�[h^�h_a[ncp_�]ihnlifm*

Iog\_l�i`�Kimcncp_m�$K%�[h^�I_a[ncp_m�$I%

<hnca_hm�O_mn_^

Gcil�.� Gcil�-.� Gcil�3� Gcil�--� K_hh_l� B=N� B=N

,6-5� 0/4.� 0/40

K I K I K I K I K I K I K I

Blioj�Nn[nom�

Kimcncp_�>ihnlif / , / , / , / , / , / , / ,

I_a[ncp_�>ihnlif , / , / , / , / , / , / , /

K[nc_hnm . 4 / 3 . 4 . 4 , -, . 4 , -,

Ciom_bif^ . - . - - . - . , / . 4 , /

Cimjcn[f)\[m_^ - 5 . 4 1 1 , -, , -, , -, , -,
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jimcncp_�l_mofnm�q_l_�hin_^�̀ il�bimjcn[f�\[m_^�]ihnlifm�[n�1,!(�[h^�nb_�j[nc_hn�[h^�biom_bif^�

]ihnlifm�aliojm�`il�nbcm�[hnca_h�q_l_�.,!�[h^�-,!(�]ihm_]oncp_fs*� Q[fc^cns�i`�nb_�jimcncp_�

l_`_l_h]_� m_log�q[m�]ih`clg_^� [m�nb_�J?�]ill_]n_^�p[fo_�q[m� al_[n_l�nb[h� -*,�[h^� nb_�

h_a[ncp_�l_`_l_h]_�m_log�J?�]ill_]n_^�p[fo_�q[m�f_mm�nb[h�*,-1*� H]I_g[lâm�O_mn�[]]_jn_^�

nb_�hoff�bsjinb_mcm�nb[n� nb[n�nb_l_�q_l_�hi� mcahc`c][hn�^c``_l_h]_m�\_nq__h�jimcncp_�[h^�

h_a[ncp_�m[gjf_m�$j8*,1%�\_nq__h�j[nc_hn�[h^�bimjcn[f)\[m_^�]ihnlif�aliojm*

0+3� @EO?QOOEKJ

0+3+.� Aib]^fbheh`b\Ze�Onko^r

Ob_�hog\_l�i`�j[nc_hnm�̂ c[ahim_^�qcnb�B=N�q[m�f_mm�nb[h�nb_�jlid_]n_^�/,�][m_m�j_l�

[hhog*� A_q_l�][m_m�nb[h�[hnc]cj[n_^�q_l_�hin_^�_[lfs�ch�nb_�mno^s�[h^�nb_�]iff_]ncih�j_lci^�

q[m�_rn_h^_^�̀ lig�-.� ni�.0�gihnbm�ni�[]kocl_�[^^cncih[f�j[nc_hnm*� <fnbioab�nbcm�_rn_hmcih�

sc_f^_^�_rnl[�̂ [n[(�nb_�`ch[f�hog\_l�i`�][m_m�q[m�mncff�q_ff�\_fiq�nbim_�ilcach[ffs�_rj_]n_^*�

Obom(�nb_�[\cfcns�ni�^_n_]n�mn[ncmnc][ffs�mcahc`c][hn�^c``_l_h]_m�q[m�al_[nfs�chbc\cn_^�\s�fiq�

m[gjf_�mct_*

Ciom_bif^� ]ihnlifm� ihfs� sc_f^_^� /� m[gjf_m(� ch^c][ncha� nb[n� nb_l_� g[s� \_� mig_�

]ih`ioh^cha�`[]nil�ni�]ihmc^_l�l_a[l^cha�j[nc_hnm�nb[n� fcp_�[fih_�[h^�^_p_fij�B=N*� <�

]ihmc^_l[ncih�i`�chn_l_mn(�^_jc]n_^�ch�nb_�]igg_hnm�m_]ncih�i`�nb_�molp_s(�g[s�l_f[n_�ni�jiil�

j_lmih[f�bsac_h_*� Ciq_p_l�nbcm�`[]nil�q[m�hin�]ihmc^_l_^�ch�nb_�bimjcn[f�]ihnlifm�[h^�nbom�

hi�]ih]fomcihm�][h�\_�^l[qh*

Ob_�hog\_l�i`�g[f_m�[h^�`_g[f_m�^c[ahim_^�q[m� ch�[al__g_hn�qcnb�nb[n�i`�Hcmbo�

[h^�=f[m_l�$-55/%�qcnb�[�bcab_l�hog\_l�i`�g[f_m�$2,!%�\_cha�^c[ahim_^�qcnb�nb_�^cm_[m_(
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]igj[l_^�ni�`_g[f_m�$0,!%7�biq_p_l�ih]_�[a[ch�ih_�gomn�l_)]ihmc^_l�nb_�p[fc^cns�i`�nbcm�

mn[n_g_hn�[m� m[gjf_� mct_�i`�nb_� mno^s�q[m�hin� mo``c]c_hn*� Ii�^c``_l_h]_m�q_l_�hin_^� ch�

i]]oj[ncih� [h^� hi� j[nc_hnm� q_l_� `[lg� l_mc^_hnm(� ohfce_� nl_h^m� _mn[\fcmb_^� ch� nbim_�

i]]oj[ncihm�ch]l_[m_^�_rjimol_�i`� lcme�`[]nilm(�nb[n�[jj_[l�jl_`_l_hnc[ffs�ni�jl_]_^_� B=N�

[m�l_jiln_^�\s�Mijj_l�?L�; E!� -55-*

?olcha�nb_�mogg_l�j_lci^�i`�mno^s�nb_l_�q[m�[�^lioabn(� [h^�nb_�qchn_l�m_[mih�q[m�

]b[l[]n_lct_^� \s� ]if^_l� n_gj_l[nol_m� qbc]b� \inb� jl_m_hn_^� ]ih^cncihm� ]ihmc^_l_^�

oh`[pil[\f_�`il�nb_�^_p_fijg_hn�i`�\inb�-;FIQEH<;=L?J�[h^�B=N*� <fnbioab�[ff�j[nc_hnm�

ilcach[ncha�`lig�nb_�jlipch]_�i`�Iip[�N]inc[�g[s�b[p_�\__h�nin[ffs�^o_� ni�]b[h]_(�ih_�

mbiof^�]ihmc^_l�nb[n� I_q�=lohmqc]e�[h^�Klch]_�@^q[l^�Dmf[h^�l_]il^_^�qilm_�^lioabn�

]ih^cncihm�nb[h�Iip[�N]inc[�̂ olcha�nb_�]iff_]ncih�j_lci^*� N_[mih[f�nl_h^m�q_l_�hin�hin_^(�

moaa_mncha�nb[n�q_[nb_l� ]ih^cncihm� mo]b�[m� ^lioabn�g[s�\_� [�^_n_lgchcha� `[]nil�il� nb_�

hog\_l�i`�m[gjf_m�]iff_]n_^�q_l_�nii�fiq�ni�^_n_]n�nbcm�^c``_l_h]_*� ?ojfc][n_�$g_[hcha�

nqc]_�ch�nb_�m[g_�gihnb%�^c[ahimcm�i`�B=N�j[nc_hnm�i]]ollcha�0�ncg_m�[m�]igj[l_^�ni�nqi�

mchaf_� $^c``_l_hn�gihnbm%� ][m_m�g[s� ch^c][n_� nb[n� ch�[�s_[l�qb_l_� [^^cncih[f� ][m_m�q_l_�

^c[ahim_^(�[�nl_h^�g[s�\_�^_p_fijcha�l_a[l^cha�m_[mih[fcns*� Nj_]of[ncih�ih�nb_�][om_�i`�

nbcm�]ih]oll_^�qcnb�Gcil�$-552%�ch�nb[n�cmif[ncihm�[l_�gil_�`l_ko_hn�ch�nb_�q_n�m_[mihm�nb[h�

nb_�^ls�m_[mih�ch�]iohnlc_m�qcnb�]ihmn[hn�g_[h�n_gj_l[nol_m�nblioabion�nb_�s_[l*

H]I_g[lâm�n_mn�i`�ch^_j_h^_h]_�$j8*,1%�q[m�om_^�ni�n_mn� nb_�hoff�bsjinb_mcm�nb[n�

lcme�`[]nilm�i\m_lp_^�q_l_�hin�_ko[f�ni�nbim_�^o_�ni�]b[h]_�`il�_[]b�jl_^cmjimcha�`[]nil*�

H]I_g[lâm�n_mn�^_n_lgch_^�nb[n�nb_�ihfs�mcahc`c][hn�lcme�`[]nil�$j9*,011%�q[m�_rjimol_�ni�

ohnl_[n_^�q[n_l*� <h�J??N�M<ODJ�`il�_rjimol_�ni�ohnl_[n_^�q[n_l�q[m�4*,(� ch^c][ncha�nb[n
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nb_�J??N�i`�_rjimol_� cm�4�S�gil_�fce_fs�ch�j[nc_hnm�p_lmom�]ihnlifm*� <fn_lh[ncp_fs(�ih_�

]iof^� jl_m_hn�nb_�J??N�M<ODJ�[m�nbim_�_rjim_^�ni�ohnl_[n_^�q[n_l�q_l_�4�S�gil_�fce_fs�

ni�^_p_fij�B=N�nb[h�]ihnlifm*

Nnl[nc`c][ncih� i`�nb_� mcahc`c][hn� lcme� `[]nil� $ohnl_[n_^� q[n_l%� `[cf_^� \_][om_� i`�

chmo``c]c_hn�hog\_lm(�[h^�[h�[fn_lh[ncp_�gofncp[lc[n_�[h[fsmcm�̀ il�_rjimol_�ni�ohnl_[n_^�q[n_l�

q[m�hin�]igjf_n_^�^o_�ni�nb_�mno^s�^_mcah*� <]]il^cha�ni�C_hh_e_hm�[h^�=olcha�$-543%(�

qb_h�nb_�ion]ig_�i`�chn_l_mn�cm�[�\ch[ls�p[lc[\f_(� cn�cm�jimmc\f_�ch�g[n]b_^�j[cl�^[n[�ni�om_�

[�mj_]c[fct_^�nsj_�i`�gofncjf_�l_al_mmcih�][ff_^�]ih^cncih[f�fiacmnc]�l_al_mmcih�[h[fsmcm*� Obcm�

cm�[�jiq_l`of�niif�`il�_mncg[ncha�nb_�g[ahcno^_�i`�nb_�[mmi]c[ncih�\_nq__h�[h�_rjimol_�[h�

ion]ig_� [`n_l�[^domncha� mcgofn[h_iomfs� `il� [�hog\_l�i`�jin_hnc[f� ]ih`ioh^cha� `[]nilm*�

Ob_m_�]i_``c]c_hnm�][h�\_�̂ cl_]nfs�]ihp_ln_^�ni�[h�i^^m�l[nci�nb[n�jlipc^_m�[h�_mncg[n_�i`�nb_�

l_f[ncp_�lcme�nb[n�cm�[^domn_^�`il�]ih`ioh^cha*� Ciq_p_l(�acp_h�nb_�mct_�i`�nb_�^[n[�m_n(� hi�

gofnc)p[lc[\f_�[h[fsm_m�q_l_�j_l`ilg_^*

<fnbioab� hin� mn[ncmnc][ffs� mcahc`c][hn(� J??N� M<ODJN� $JM%� q_l_� ][f]of[n_^� ni�

^_n_lgch_�c`�nl_h^m�_rcmn_^�`il�hin_^�jl_]_^cha�cffh_mm_m�[h^�_rjimol_�p_]nilm�l_jiln_^�ch�

j[nc_hnm� $N__� O[\f_� /*-%*� M_a[l^cha�g_^c][f� bcmnils(� [�hin[\f_� ^c``_l_h]_� \_nq__h� nb_�

bimjcn[f�\[m_^�]ihnlifm� [h^�j[nc_hnm� l_a[l^cha�jl_]_^cha� ch`_]ncihm�q_l_� nbim_� i`�ojj_l�

l_mjcl[nils�nl[]n�ch`_]ncihm�$JM�9�0*,%�`iffiq_^�\s�gs[fac[�[h^�̀ _p_l�$JM9.*,%*� Obcm�[al__m�

qcnb�l_jilnm�nb[n�l_mjcl[nils�ch`_]ncihm�[l_�nb_�gimn�̀ l_ko_hnfs�l_jiln_^�[hn_]_^_hn�ch`_]ncih�

$Rch_l�?L�;E#!� -544� [h^�<g[mih�?L�;E!� -55/%�[h^�nb[n�gs[fac[�[h^� `_p_l�[l_�nqi�i`�nb_�

l_jiln_^�hih)mj_]c`c]�msgjnigm�[mmi]c[n_^�qcnb�-;FIQEH<;=L?J�D?DMGC�ch`_]ncih*

Ob_�J??N�M<ODJ�`il�^c[llb_[f�cffh_mm_m�`il�][m_m�[h^�hih)][m_m�q[m�-� ch^c][ncha

4,
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hi� [mmi]c[ncih�ni�_rjimol_�`il�][m_m*� Ciq_p_l(�c`�q_�]ihmc^_l�nb[n�nb_�]igj[lcmih�aliojm�

[l_�bimjcn[f�\[m_^�]ihnlifm(�nb_h�ih_�]iof^�domnc`s�nbcm�l_mofn�\s�[mmogcha�nb[n�nb_m_�nsj_m�i`�

]ihnlifm�[l_�fce_fs�ni�l_jiln�^c[llb_[f�cffh_mm_m*� Dh�nb_�m[g_�l_a[l^(�molac][f�bcmnils�q[m�hin�

]ihmc^_l_^�[m�bimjcn[f�\[m_^�]ihnlifm�qiof^�\_�]ihmc^_l_^�[�\c[m�`il�nbcm�]igj[lcmih*

M_a[l^cha� a_h_l[f� _rjimol_� `il� nbim_�jl_]_^cha�`[]nilm�^__g_^�mn[ncmnc][ffs�

chmcahc`c][hn(�_rjimol_�ni�j_nm�l[he_^�bcab_mn�$JM9.*1%�̀ iffiq_^�\s�m_q[a_(�mol`[]_�q[n_l(�

l[q�_aam(�[ff_lac_m�$JM�9�.*,%�[h^�][nnf_�$JM�9�.*,%�[h^�q_l_�ch� [al__g_hn�qcnb�nb_�nbim_�

`[]nilm�hin_^�\s�=f[m_l�$-553%*�Jh]_�[a[ch(�mbiof^�j[nc_hn�hog\_l�b[p_�\__h�mo``c]c_hn�nb_m_�

l_mofnm�g[s�b[p_�ch^c][n_^� mcahc`c][h]_*

J??N�M<ODJâN�]iof^�hin�\_�][f]of[n_^�$h+[%�`il�ohj[mn_olct_^�gcfe�[h^�_rjimol_�

ni�\cl^m�^o_�ni� _kocp[f_hn�hog\_lm�\s�j[clm� ch� nb_� ][m_m�[h^�hih)][m_m*� Obom(� ch� nb_m_�

_rjimol_�`[]nilm�[h^�`il�nb_�lcme�`[]nil�]ihmogjncih�i`�jiofnls�$JM�9� -*,%(�nb_l_�q[m�hi�

_pc^_h]_�i`�[h�[mmi]c[ncih�qcnb�B=N(�ohfce_�nb[n�jl_m_hn_^�ch�nb_�fcn_l[nol_*�>ihmc^_l�nb_�

`iffiqcha7�]ihmogjncih�i`�ohj[mn_olct_^�gcfe�cm�oh]iggih�ch�nb_�^_p_fij_^�]iohnlc_m�[h^�

jiofnls� cm� jl_j[l_^� []]il^cha� ni� aoc^_fch_m� `il� nb_� jl_p_hncih� i`�`ii^)big_� cffh_mm_m*�

<fnbioab�]ihn[]n�qcnb�inb_l�bog[hm�nblioab�msgjnig[nc]�ch^cpc^o[fm�$JM�9�,%�[jj_[l_^�ni�

\_�jlin_]ncp_�l_a[l^cha�nb_�[mmi]c[ncih�qcnb�B=N(� msgjnig[nc]�ch^cpc^o[fm�[l_�hin�[h�_[mcfs�

l_]iahct_^�alioj�[m�msgjnigm�[l_�hin�[fq[sm�pcmc\f_(�_mj_]c[ffs�ch�nb_�_[lfs�mn[a_m�i`�nb_�

]bl^Zl^+

>ihmc^_lcha� nb[n� mno^c_m� i`� \inb� -;FIQEH<;=L?J� [h^� B=N� b[p_� moaa_mn_^�

]ihmogjncih�i`�ohnl_[n_^�q[n_l�[m�[�jl_^cmjimcha�`[]nil(� nb_� `ch^cham�i`�nbcm� mno^s�m__g�

[jjlijlc[n_*� Ciq_p_l(� nbcm� q[m� nb_� ihfs� mcahc`c][hn� `[]nil� c^_hnc`c_^� i`�inb_lm� gil_

5.
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]iggihfs�l_jiln_^(� mo]b�[m�mol`[]_�q[n_l�[h^�j_nm(� `il�_r[gjf_(� [h^� g[s�l_f[n_�ni� nb_�

ch[\cfcns�i`�nb_�mg[ff�^[n[�m_n�ni�^_n_]n�inb_l�mcahc`c][hn�^c``_l_h]_m*

Rb_h�jl_m_hncha�nb_�l_mofnm�i\n[ch_^�ch�nbcm�mno^s(�ih_�gomn�\_�][onciom*� Ph^_l�

l[h^ig�]ih^cncihm�[h^�[n�[�f_p_f�i`�51!�]ih`c^_h]_(�q_�[l_�qcffcha�ni�[]]_jn�[�Osj_�-�_llil�

i`�[n�f_[mn�1!*� >ihmc^_lcha�nbcm(�iol�l_mofnm�]iof^�\_�nin[ffs�[]]iohn_^�`il�\[m_^�ih�nbcm�

jlch]cjf_�[fih_*�Ob_�j[nc_hnm�m[gjf_�mct_�ch�nbcm�mno^s�q[m�hin�ch^c][ncp_�i`�nlo_�mcahc`c][h]_(�

[h^�nbom�nb_�l_mofnm�jl_m_hn_^�mbiof^�\_�]ihmc^_l_^�[m�jl_fcgch[ls�`ch^cham�ihfs*

0+3+/� ElheZmbhg�Zg]�E]^gmb_b\Zmbhg�h_�>Z\m^kbZ

Ob_l_�[l_� m_p_l[f� `[]nilm�nb[n�][h�_rjf[ch�nb_� `[cfol_�ni�cmif[n_�-;FIQEH<;=L?J�ch�

`[_]_m�i`�B=N�j[nc_hnm*� Dh�nbcm�mno^s(�h_a[ncp_�l_mofnm�q_l_�i\n[ch_^�`il�\inb�j[nc_hnm�[h^�

]ihnlif�aliojm*� Ob_�hog\_l�i`�m[gjf_m�h__^_^�̀ il�ijncg[f�sc_f^�i`�-;FIQEH<;=L?J�mj_]c_m(�

ch�a_h_l[f(�b[m�hin�\__h�`clgfs�_mn[\fcmb_^*� Ob_�cmif[ncih�i`�-;FIQEH<;=L?J�`lig�j[nc_hnm�

qcnb�B=N�qcff�^_j_h^�ojih�cmif[ncih�n_]bhcko_m(�^ol[ncih�i`�_r]l_ncih�i`�ila[hcmgm�[h^�

nb_l[js�ch�nb_�j[nc_hn�$I[]b[gech(�-553%*� N_p_l[f�mno^c_m�moaa_mn�nb[n�gofncjf_�m[gjf_m�acp_�

al_[n_l�cmif[ncih�i`�-;FIQEH<;=L?J�ch`_]ncih�$I[]b[gech(�-553%�[h^�mj_]c`c][ffs�Foliec�?L�

;E#� $-55/%� l_jiln_^�nb[n�i`�-0�B=N�j[nc_hnm�qcnb�-;FIQEH<;=L?J�jimcncp_�mniif�m[gjf_m(�

5/!�q_l_�^_n_]n_^�qcnb�.�m[gjf_m*� >ihmc^_lcha� nb[n�ch�nb_�]oll_hn�mno^s�m[gjfcha�q[m�

^ojfc][n_^(�ih_�qiof^�_rj_]n�nb[n�c`�-;FIQEH<;=L?J�q[m�jl_m_hn�nb_l_�qiof^�\_�l_]ip_ls�

ohf_mm�̂ _n_]ncih�cm�̂ _j_h^_hn�ih�nb_�m_p_lcns�i`�ch`_]ncih*� Dh�]ihnlif�j[nc_hnm(�jlcil�nl_[ng_hn�

qcnb�[a_hnm�qbc]b�[``_]n�cmif[ncih�i`�-;FIQEH<;=L?J�fce_fs�]ihnlc\on_^�ni�nb_�̀ [cfol_�ni�i\n[ch�

jimcncp_�]ofnol_m*
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Aolnb_lgil_(�[m�hin_^�\s�M__m�?L�;E#� $-551%(�nb_�[]on_� ch`_]ncih�cm�i`n_h�l_mifp_^�

\_`il_� msgjnigm�i`�B=N�^_p_fij(�[h^�qcnb�[�g_[h�ihm_n�i`�msgjnigm�i`�-/�^[sm(�j_lb[jm�

nb_� \[]n_lc[� q_l_� hi� fiha_l� jl_m_hn� [n� nb_� ncg_� i`� ^c[ahimcm� [h^� n_mncha*� N_p_l[f�

chp_mnca[nilm�b[p_�mo]]__^_^�ch�cmif[ncha�-#�D?DMGC�`lig�nb_�mniifm�i`�j[nc_hnm�qcnb�B=N�[n�

nb_�ihm_n�i`�h_olifiac]�msgjnigm�$<fcim�-553%(�[h^�c`�nbcm�m[gjfcha�b[^�\__h�mcgcf[l(�nb_l_�

g[s�b[p_�\__h�cmif[ncih�i`�nb_�ila[hcmg*

Ach[ffs(� fcgcn[ncihm�qcnb�]ofnol_�n_]bhcko_m�b[p_�\__h�l_jiln_^(�[h^�\[]n_lc[f�[h^�

pcl[f�]ofnol_m�[l_�omo[ffs�h_a[ncp_�ch�Bocff[ch�=[lly�j[nc_hnm�$I[]b[gech(�-553%(�gimn�fce_fs�

`il�nbim_�l_[mihm�acp_h�ch�jl_pciom�^cm]ommcihm*� Obom(�nbcm�mno^s�q[m�^_mcah_^�ni�ch]fo^_�

m_lifiac][f� [h^� _jc^_gcifiac][f� ch`ilg[ncih� [m� ni� c^_hnc`s� j[nc_hnm� fce_fs� ni� b[p_� b[^�

-;FIQEH<;=L?J�ch`_]ncihm*� Ob_m_(� ]ig\ch_^�qcnb�nb_�mg[ff�m[gjf_�jijof[ncih�g[s�_rjf[ch�

nb_�l_mofnm�i\n[ch_^*

0+3+0� O^kheh`b\Ze�P^lmbg`

Ob_� l_mofnm� i`�@GDN<� \s� \inb� nsj_m� i`� [h[fsmcm� ch^c][n_^� nb[n� nb_l_� q_l_� hi�

mcahc`c][hn�̂ c``_l_h]_m�ch�m_log�[hnc\i^s�f_p_fm�i`�-;FIQEH<;=L?JD?DMGC#�<fnbioab�jimcncp_�

m_l[�q_l_�^_n_]n_^(�nb_l_�cm�hi�_pc^_h]_�nb[n�nb_�[hnc\i^c_m�ni�mnl[chm�n_mn_^�q_l_�chpifp_^�

ch�nb_�j[nbia_h_mcm�i`�B=N*� Obcm�cm�hin�ch�[al__g_hn�qcnb�nb_�fcn_l[nol_�[h^�nbom�ih_�gomn�

]ihmc^_l�nb_�`iffiqcha*� N_log�DaB�[h^�DaH�f_p_fm�ch�l_mjihm_�ni�ch`_]ncihm�l_g[ch�_f_p[n_^�

`il�/�ni�0�q__em�\_`il_�^_]fchcha�ni�\[m_fch_�f_p_fm*� N_log�Da<�f_p_fm�lcm_�ihfs�^olcha�nb_�

`clmn�`_q�q__em�i`�ch`_]ncihm�[h^�`[ff�l[jc^fs�$=f[t_l�?L�; E!� -5407�H[m][ln)G_gih_�?L�; E!�

-543�[h^�F[f^il�?L�; E!�-54/*� Himn�i`�nb_�ncnl_m�[jj_[l_^�ni�\_�^o_�ni�DaB�[hnc\i^c_m�qb_h
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n_mn_^�m_j[l[n_fs*� Obcm�moaa_mnm�nb[n�nb_m_�ncnl_m�g[s�hin�l_`f_]n�[�p_ls�l_]_hn�_rjimol_*�

H_[h� ncg_� i`� ihm_n� i`� nb_� ^cm_[m_� ch� l_f[ncih� ni� nb_� `clmn� msgjnigm� l_jiln_^� q[m�

ch^_n_lgch[hn�[m�msgjnigm�l_jiln_^�q_l_�ihaicha�ch�mig_�][m_�`il�gihnbm�[h^�_p_h�s_[lm�

\_`il_� nb_�^cm_[m_�q[m�^c[ahim_^*� Obom(�[hnc\i^s�f_p_fm�b[^�^_]fch_^�\s�nb_�ncg_� nb_�

^cm_[m_�q[m�^c[ahim_^�[h^�n_mncha�i]]oll_^*� <fmi(�cn�mbiof^�\_�]ihmc^_l_^�nb[n�ch`_]ncih�[n�

oh^_n_]n[\f_�f_p_fm�^i_m� hin�jl_]fo^_�nb[n�-;FIQEH<;=L?J�cm�jl_m_hn�[h^�chpifp_^�ch�nb_�

ihm_n�il�m_p_lcns�i`�B=N� [m�nb_�j[nbia_h_mcm�i`�nb_�\[]n_lc[�cm�ohehiqh�[n�nbcm�ncg_*

Obom(� ch�aicha�`ilq[l^�cn�qiof^�\_�om_`of�ni�ehiq�qb_h�ncnl_m�^_p_fij_^(�l_[]b_^�

g[rcgog� il�^_]fch_^*� <m� [� `iffiq)oj� ni� nbcm� mno^s� cn�qiof^� [fmi� \_� [^p[hn[a_iom� ni�

^c``_l_hnc[n_� \_nq__h� []on_� [h^� ]ihp[f_m]_hn� j[nc_hnm� ch� il^_l� ni� gihcnil� nb_� ncn_lm� i`�

[hnc\i^c_m(�ch�j[lnc]of[l�DaB�[hnc\i^c_m*

O_mncha� [h^� [h[fsmcm� g_nbi^m� om_^� `il� m_log� m[gjf_m� qiof^� [jj_[l� hin� ni� \_�

^_n_lgchcha�`[]nil�ch�nb_�l_mofnm�l_jiln_^� [m�jimcncp_�[h^�h_a[ncp_�]ihnlifm�q_l_�^_n_]n_^�[n�

-,,!�[]]ol[]s�ch�\inb*� @h^�jichn�ncnl[ncih�ni�^_n_lgch_�^c]binigiom�p[fo_m�$jimcncp_�il�

h_a[ncp_%� g[s� b[p_� me_q_^� l_mofnm� [m� ^[n[� q_l_� ]_hmil_^� [h^� l_mofnm� g[s� b[p_�

gcml_jl_m_hn_^�nb_�[]no[f�@GDN<�p[fo_m*�Ob_l_`il_(� [h[fsmcm�i`nb_�-6-,,�[^domn_^�J?�p[fo_�

q[m�]bim_h�`il�[\cfcns�ni�^_n_]n�f[la_l�^c``_l_h]_m*� Obom(�c`�mcahc`c][h]_�il�inb_lqcm_�q[m�

i\n[ch_^�omcha� nbcm� g_nbi^(� q_� ][h� m[s�qcnb� ]ih`c^_h]_� nb[n� nb_� l_mofnm�q_l_� []]ol[n_*

Ob_�l_mofnm�i`�nbcm�mno^s�̂ c^�hin�mbiq�[�mcahc`c][hn�[mmi]c[ncih�\_nq__h�ch`_]ncih�qcnb

-#� D?DMGC�mnl[chm�i`�K_hh_l�-5(�Gcil�3�[h^�Gcil�--�[h^�B=N� [m�`ioh^� _[lfc_l�$Aodcgini�?L�;E*(�

-55.(� M__m�?L�; E!� -55/�[h^� C[lnfoha�?L�; E!�-551%*� Ob_�hog\_l�i`�m[gjf_m�]iff_]n_^�ip_l�

nb_�^_mcah[n_^�j_lci^�i`�ncg_�qiof^�gimn�fce_fs�hin�\_�mo``c]c_hn�ni�a_h_l[n_�[�̂ [n[�m_n�qcnb
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mcahc`c][h]_*

Jh_�mbiof^�]ihmc^_l�nb[n�nbcm�mno^s�q[m�]igj[l[ncp_�[h^�nb_�l_mofnm�i\n[ch_^�q_l_�

\[m_^� ih�g[n]b_^�j[clm(� ohfce_�gimn� inb_l� mno^c_m� l_jilncha� mcahc`c][hn� ^c``_l_h]_m� ch�

j[nc_hnm�[h^�]ihnlifm�l_a[l^cha�m_log�[hnc\i^s�f_p_fm�ni�]_ln[ch�mnl[chm�i`�-#�D?DMGC#� Dh�[�

mn[h^[l^�][m_�]ihnlif�mno^s(�nb_�chp_mnca[nil�]igj[l_m�[�alioj�i`�]ihnlifm�qcnb�[�alioj�i`�

][m_m*� <m�[�alioj(�nb_�]ihnlifm�[l_�mojjim_^�ni�\_�mcgcf[l�ni�nb_�][m_m�qcnb�nb_�_r]_jncih�

\_cha�nb_�[\m_h]_�i`�nb_�̂ cm_[m_�i`�chn_l_mn*� <^^cncih[ffs(� ch�nbcm�mno^s�ch^cpc^o[f�][m_m�[l_�

g[n]b_^�qcnb�ch^cpc^o[f�]ihnlifm�\[m_^�ih�a_h^_l�[h^�[a_*� ?cmjf[scha�[h^�[h[fsmcha�^[n[�

`lig�g[n]b_^�][m_)]ihnlif�mno^c_m�ih�[h�il^ch[ls�]ihncha_h]s�n[\f_�i\m]ol_m�g[n]bcha�i`�

^[n[*� H[n]bcha�g[e_m�nb_�_rj_lcg_hn�mnliha_l(�_mj_]c[ffs�qb_h�̂ _[fcha�qcnb�[�l[l_�̂ cm_[m_(�

[m�cn�g[s�_hmol_�[h�[^_ko[n_�hog\_l�i`�][m_m�[h^�]ihnlifm�`il�_[]b�i`�nb_�mo\aliojm�g[echa�

cn� jimmc\f_� ni� _``c]c_hnfs� _p[fo[n_� nb_� [mmi]c[ncih� \_nq__h� _rjimol_� [h^� ^cm_[m_*�

<^^cncih[ffs(�g[n]bcha�l_gip_m�[hs�jimmc\f_�]ih`ioh^cha�p[lc[\f_m*� Ob_�^_mcah�i`�nbcm�

mno^s�]ihmc^_l_^� g[n]bcha�̀ il�nb_�g_hncih_^�l_[mihm*� <fnbioab�g[n]bcha�q[m�[jjlijlc[n_�

ch�nbcm�mno^s(� l_mofnm�qiof^�b[p_�\__h�gil_�l_fc[\f_�b[^�nb_�m[gjf_�mct_�\__h�f[la_l*
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1+-� CAJAN=H�@EO?QOOEKJ

Bocff[ch�=[lly�Nsh^lig_�$B=N%�i`bog[hm�cm�[h�[]on_�̂ _gs_fch[ncha�jifsh_olij[nbs�

]b[l[]n_lct_^�\s�[h�cggoh_�g_^c[n_^�̂ [g[a_�ni�j_lcjb_l[f�h_lp_�gs_fch*�Ob_�nlcaa_l�̀ il�nbcm�

cggoh_�[nn[]e�cm�ohehiqh7�biq_p_l�B=N� cm� `l_ko_hnfs�jl_]_^_^�\s�[h� []on_�ch`_]ncih*�

Dh`_]ncih�qcnb�-;FIQEH<;=L?J�D?DMGC�b[m�_g_la_^�[m�ih_�i`�nb_�gimn�]iggih�[hn_]_^_hn�

_p_hnm�[mmi]c[n_^�qcnb�B=N*� -;FIQEH<;=L?J�D?DMGC�ch`_]ncihm�[l_�]iggih�ch�>[h[^[�[h^�

nb_�Phcn_^�Nn[n_m(�[``_]ncha�[jjlircg[n_fs� -!�i`�nb_�jijof[ncih�_[]b�s_[l�$O[or_(� -55.%*�

<jjlircg[n_fs�-� ch�.(,,,�-#�D?DMGC�ch`_]ncihm�g[s�\_�]igjfc][n_^�\s�B=N�[h^�\_][om_�>*�

D?DMGC� ch`_]ncihm� i]]ol� `[l�gil_� ]iggihfs�nb[h�B=N(� bimn� $M__m�?L�; E!� -551%� il�mnl[ch�

$Foliec�_n�[f*(�-55/�[h^�Aodcgini�?L�;E#(�-55.%�]b[l[]n_lcmnc]m�g[s�̂ _n_lgch_�qbc]b�ch`_]n_^�

j_lmihm�^_p_fij�B=N�[h^�[m�q_ff�nb_l_�g[s�\_�^c``_l_h]_m�ch�ch^cpc^o[f�[nsjc][f�p[lc[ncih�

ch�cggoh_�l_mjihm_*� Ob_�ch]l_[mcha�[q[l_h_mm�i`�nb_�cgjiln[h]_�i`�>*�D?DMGC�ch`_]ncih�ch�

nlcaa_lcha�B=N�cm�[h�_r[gjf_�i`�biq�q_ff)^_m]lc\_^�^cm_[m_m�b[p_�_g_la_^�[m�m_ko_f[_�i`�

[]on_�ch`_]nciom�cffh_mm_m*� Obcm�mno^s�[nn_gjn_^�ni�]b[l[]n_lct_�nb_�h[nol_�i`�nbcm�[mmi]c[ncih�

ch� H[lcncg_m� l_acih� i`� >[h[^[� [h^� nb_� _``_]n� i`� [hnc\i^c_m� ni� ]_ln[ch� mnl[chm� i`�

-;FIQEH<;=L?J�ih�j_lcjb_l[f�h_lp_�`oh]ncih*

Dh�l[nm�chd_]n_^�chnl[j_lcnihc[ffs�qcnb�l[\\cn�[hncm_log�ni�>*�D?DMGC�i`�bog[h�ilcach(�

_f_]nlijbsmcifiac][f�g_[mol_g_hnm�ch^c][n_^�nb[n�nb_�`_gil[f� h_lp_�`oh]ncih�q[m�[``_]n_^�

\s� nb_�jl_m_h]_� i`�nb_m_� [hnc\i^c_m*� M_[]ncpcns�i`�nb_� [hnc\i^c_m�qcnb�h_lp_m�q[m� [fmi�

moaa_mn_^�\s�R_mn_lh�\finm�qbc]b�mbiq_^�[hnc\i^c_m�[a[chmn�B=N� 0/4.+�0/40�C(�K_hh_l�

,6-5�C�[h^�Gcil�3�+DD �C�A�l_[]n_^�qcnb�h_lp_�ncmmo_�[hnca_h*� Ob_�jimcncp_�l_mjihm_m�ni�

nb_m_�m_linsj_m�[al__�qcnb�nb_�i\m_lp[ncihm�i`�inb_l�qile_lm�l_a[l^cha�nb_�chpifp_g_hn�i`
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nb_m_�mnl[chm�ch�B=N*� <^^cncih[ffs�nbcm� mno^s�^_n_lgch_^� nb_�m[g_� l_mjihm_�qcnb�m_log�

jli^o]_^�[a[chmn�B=N�0/4.�+�0/40*

Ob_m_� m[g_� l[\\cn� [hncm_l[� [fmi� l_[]n_^� cggohifiac][ffs� CG� NCLJH�qcnb�]ofnol_^�

bog[h�h_ol[f�]_ff� fch_m� moaa_mncha�nb_�jin_hnc[f� `il�^cmlojncih�i`�̀ oh]ncih*� Ob_� mj_]c`c]�

][om_� i`�nbcm� jin_hnc[f� ^cmlojncih� ih� `oh]ncih� cm� hin� [jj[l_hn� `lig� nb_� l_mofnm� i`�nbcm�

_rj_lcg_hn*� Nj_]c`c]�l_[]ncpcns�q[m�hin_^�ch�fch_m�l_jl_m_hncha�h_ol[f�[h^�ifcai^_h^liafc[�

]_ffm*� Aolnb_lgil_(�[hnc\i^c_m�`il�A_lg_l�,6-5�A�mbiq_^�al_[n_mn�l_[]ncpcns�[h^�nbcm�mnl[ch�

b[m�]ihmcmn_hnfs�\__h�cgjfc][n_^�ch�B=N*� Ob_�l_[]ncih�i`�nb_�Gcil�36--�A�[hnc\i^c_m�ni�nb_�

fch_�l_jl_m_hncha�nb_�ifcai^_h^liafc[(�[n� [�fiq�j_l]_hn[a_�$1!%�g[s�l_jl_m_hn�m_hmcncpcns�i`�

ifcai^_h^li]sn_m�ni�f[\il[nils�l_[a_hnm�^olcha�_rj_lcg_hn[ncih�[m�j_l�nb_�`ch^cham�i`�=_lg�

?L�;E#� $.,,-%*� Ob_�l_mofnm�jl_m_hn_^�b_l_� chnli^o]_�[�ko_mncih�i`�qb_nb_l�>IN� ]_ffm� [l_�

chpifp_^�ch�B=N�[h^�nbom(�`olnb_l�n_mncha�mbiof^�\_�]igjf_n_^�ni�^_n_lgch_�c`�nb_l_�cm�>IN�

chpifp_g_hn�ch�B=N*

Ail� nb_� _jc^_gcifiac][f� mno^s(� nb_�hog\_l�i`�j[nc_hnm� ]ih`clg_^�qcnb�B=N� q[m�

]ihmc^_l_^� f_mm� nb[h� hilg[f� [h^� hin� _rj_]n_^� ni� sc_f^� mcahc`c][h]_*� ?_mjcn_� nbcm(� nb_�

[jjlijlc[n_�[h[fsmcm�q[m�]igjf_n_^�[h^�mcahc`c][h]_�[h^�nl_h^m�q_l_�hin_^*� H]I_g[lâm�

@r[]n� n_mn�q[m�oncfct_^� \_][om_� i`�cnm� [\cfcns�ni� []]iohn� `il�]ih`ioh^cha� [h^�nb_� om_� i`�

g[n]b_^)j[cl�̂ [n[*�H]I_g[lâm�n_mn�̂ _n_lgch_^�nb[n�nb_�ihfs�mcahc`c][hn�lcme�̀ []nil�$j9*,011%�

q[m�_rjimol_� ni�ohnl_[n_^�q[n_l*� Ob_�J??N�M<ODJ� `il� nbcm� lcme� `[]nil� ch^c][n_^� nb[n�

_rjimol_�q[m�4�ncg_m�gil_�fce_fs�ni�i]]ol�ch�j[nc_hn�p_lmom�]ihnlif�aliojm*� >ihmc^_lcha�nb[n�

\inb�-;FIQEH<;=L?J�[h^�B=N�b[p_�jl_pciomfs�l_jiln_^�_rjimol_�ni�ohnl_[n_^�q[n_l�[m�[�

jl_^cmjimcha�`[]nil(�nbcm�cm�`cnncha*� Ciq_p_l(�nb_�`[]n�nb[n�cn�q[m�nb_�ihfs�mcahc`c][hn�`[]nil
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c^_hnc`c_^�i`�inb_lm�gil_�]iggihfs�l_jiln_^(�mo]b�[m�mol`[]_�q[n_l�[h^�j_nm(�`il�_r[gjf_(�

g[s�l_f[n_�ni�nb_�ch[\cfcns�i`�nb_�mg[ff�^[n[�m_n�ni�^_n_]n�inb_l�mcahc`c][hn�^c``_l_h]_m*� Obcm�

cm� [� ]iggih� jli\f_g� qcnb� l[l_� ^cm_[m_� mno^c_m(� biq_p_l� [h^� nb_� `ch^cham� ][hhin� \_�

^cmgcmm_^�[m�nb_l_�g[s�\_�inb_l�`[]nilm�i`�_ko[f�cgjiln[h]_�nb[n�b[p_�hin�\__h�c^_hnc`c_^�ch�

nbcm�mno^s*

Ob_l_�[l_�m_p_l[f�`[]nilm�qbc]b�]iof^�_rjf[ch�nb_�`[cfol_�ni�cmif[n_�-;FIQEH<;=L?J�

`lig� mniif� m[gjf_m*� Ob_m_� ch]fo^_� nb_�hog\_l�i`�m[gjf_m�h__^_^� `il�ijncg[f� sc_f^� i`�

-;FIQEH<;=L?J� mj_]c_m(� g_nbi^m� om_^(� j[nc_hnâm� nb_l[js� `il� jl_pciom� cffh_mm_m� [h^� nb_�

^ol[ncih� i`�_r]l_ncih� i`�nb_� ila[hcmg� `iffiqcha� nb_� ihm_n� i`�^c[llb_[f� cffh_mm� il� inb_l�

msgjnigm�$I[]b[gech(� -553%*� >ihmc^_lcha� nb[n�m[gjf_m�q_l_�^ih_�ch�^ojfc][n_�`il�nb_�

joljim_m�i`�nbcm�mno^s(�ih_�]iof^�nb_h�[nnlc\on_�nb_�h_a[ncp_�l_mofnm�ni�ch^_n_lgch_hn�g_[h�

ihm_n�i`�msgjnigm�ch�̂ c[ahim_^�j[nc_hnm(�[h^�nbom�nb_�\[]n_lc[�q[m�hi�fiha_l�jl_m_hn�[n�nb_�

ncg_�i`�̂ c[ahimcm�il� n_mncha*� Ciq_p_l(� i`�al_[n_l�cgjiln[h]_�cm�nb_�h__^�`il�n_mncha�]lcn_lc[�

l_a[l^cha�nb_�^_n_]ncih�i`�>*�D?DMGC�l_f[n_^�B=N(�c`�nb_l_�cm�[�]ih]l_n_�[mmi]c[ncih�\_nq__h�

nb_�nqi*� Jnb_lqcm_(� jl_p_hn[ncp_�g_[mol_m�[h^�nl_[ng_hn�g[s�\_�ch_``_]ncp_*

Ob_� l_mofnm� i`�@GDN<� \s� \inb� nsj_m� i`� [h[fsm_m� ch^c][n_^� nb[n� nb_l_� q_l_� hi�

mcahc`c][hn�̂ c``_l_h]_m�ch�j[nc_hn�[h^�]ihnlif�aliojm�qcnb�l_mj_]n�ni�m_log�[hnc\i^c_m�ni�mig_�

mnl[chm�i`�-;FIQEH<;=L?J�D?DMGC#� <fnbioab�jimcncp_�m[gjf_m�q_l_�^_n_]n_^(�\[m_^�ih�nb_�

l_mofnm�i`�nbcm� mno^s�nb_l_�q[m�hi�_pc^_h]_� ni� moaa_mn�nb[n�nb_�jl_m_h]_� i`�[hnc\i^c_m�ni�

[hnca_hm�n_mn_^�q[m�]ill_f[n_^�qcnb�B=N*

Jh_�mbiof^�]ihmc^_l�nb[n�nbcm�mno^s�q[m�]igj[l[ncp_�[h^�nb_�l_mofnm�i\n[ch_^�q_l_�

\[m_^� ih�g[n]b_^� j[clm(� ohfce_� gimn� inb_l� mno^c_m� l_jilncha� mcahc`c][hn� ^c``_l_h]_m� ch
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j[nc_hnm�[h^�]ihnlifm�l_a[l^cha�m_log�[hnc\i^s�f_p_fm�ni�]_ln[ch�mnl[chm�i`�-�D?DMGC#� Dh�[�

mn[h^[l^�][m_�]ihnlif�mno^s(�nb_�chp_mnca[nil�]igj[l_m�[�alioj�i`�]ihnlifm�qcnb�[�alioj�i`�

][m_m*� <m�[�alioj(�nb_�]ihnlifm�[l_�mojjim_^�ni�\_�mcgcf[l�ni�nb_�][m_m�qcnb�nb_�_r]_jncih�

\_cha�nb_�[\m_h]_�i`�nb_�^cm_[m_�i`�chn_l_mn*� <^^cncih[ffs(� ch�nbcm�mno^s�ch^cpc^o[f�][m_m�[l_�

g[n]b_^�qcnb�ch^cpc^o[f�]ihnlifm�\[m_^�ih�a_h^_l�[h^�[a_*

Dh�nbcm�nsj_�i`�mno^s�[hn_]_^_hn�`[]nilm�][h�ihfs�\_�;KKH=C;L?>�qcnb�nb_�lcme�i`�[h�

ion]ig_�[h^�][om[ncih�][h�hin�\_�^_n_lgch_^*� Ob_�mno^s#m�l_fc[\cfcns�̂ _j_h^m�ih�]l_^c\cfcns�

i`�]fc_hn�l_][ff�[h^+il�i`�l_]il^m*�=_sih^�nb_�fcgcn[ncihm�i`�mo]b�[�mno^s�ih_�][h�nls�[h^�fcgcn�

\c[m*� Obcm� mno^s� [nn_gjn_^� ni� ^i� mi� \s� m_f_]ncha� [jjlijlc[n_� ]ihnlifm� [h^�g_nbi^m� i`�

[h[fsmcm*� H[n]bcha�q[m�chnli^o]_^�ni�_hmol_�p[fc^�]igj[lcmihm*� Q[lc[\f_m�[mmi]c[n_^�qcnb�

\inb� _rjimol_� [h^� ion]ig_(� qbc]b� i]]ol�qcnb� ion]ig_� l_a[l^f_mm� i`�_rjimol_(� q_l_�

]ihmc^_l_^�ch�[h�_``iln�ni�l_^o]_�]ih`ioh^_lm*� Ciq_p_l(�m[gjf_�mct_�q[m�hin�[jjlijlc[n_�

ch�_r_l]cmcha�nb_m_�`[]nilm�g_hncih_^*

>[m_)]ihnlif�mno^c_m(�mo]b�[m�nb[n�om_^�ch�nbcm�mno^s(�jlipc^_�m_p_l[f�[^p[hn[a_m�`il�

_p[fo[ncha� nb_�[mmi]c[ncih�\_nq__h�_rjimol_�[h^�^cm_[m_�[h^�[l_�j[lnc]of[lfs�_``c]c_hn�ch�

n_lgm�i`�ncg_�[h^�]imn�$C_hh_e_hm�[h^�?olcha(�-543%*� R_ff�mocn_^�ni�nb_�_p[fo[ncih�i`�l[l_�

^cm_[m_m(�mo]b�[m�B=N(�nb_s�[ffiq�`il�nb_�_p[fo[ncih�i`�[�qc^_�l[ha_�i`�jin_hnc[f�_ncifiac]�

_rjimol_m�nb[n�gcabn�l_f[n_�ni�[�mj_]c`c]�̂ cm_[m_�[m�q_ff�[m�nb_�chn_ll_f[ncihmbcjm�[giha�nb_m_�

`[]nilm*� Ob_s�i``_l�[�mifoncih�ni�^cm_[m_m�qcnb�fiha�f[n_h]s�j_lci^m�qb_l_\s� chp_mnca[nilm�

][h�l_nlimj_]ncp_fs�c^_hnc`s�[hn_]_^_hn�ch`_]ncihm�l[nb_l�nb[h�q[cncha�[�hog\_l�i`�s_[lm�`il�

[�^cm_[m_�ni�^_p_fij*� K[lnc]cj[hnm�[l_� m_f_]n_^�ih�nb_�\[mcm�i`�nb_�^cm_[m_�qbc]b�omo[ffs�

[ffiqm�chp_mnca[nilm�ni�c^_hnc`s�[^_ko[n_�hog\_lm�i`�̂ cm_[m_^�[h^�]ihnlif�aliojm(�biq_p_l
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ch�nb_�][m_�i`�nbcm� mno^s� nb_� fcgcncha� `[]nil�q[m�ncg_*� Dn� cm�jimmc\f_� ni� ^_n_lgch_�qb[n�

m[gjf_m�mct_�mbiof^�\_�n[e_h(�biq_p_l�nbcm�ihfs�i]]olm� c`�q_�mn[ln�qcnb�[�acp_h� f_p_f�i`�

jl_]cmcih*� Kl_]cmcih�][h�\_�ch]l_[m_^�\s�l_^o]cha�nb_�mct_�i`�nb_�mn[h^[l^�_llil*� Ob_�mct_�i`�

nb_�mn[h^[l^�_llil�cm�\[m_^�ih�nb_�mct_�i`�nb_�m[gjf_*� Ciq_p_l�ch�[�mcno[ncih�qb_l_�hi�^[n[�

_rcmnm�ih�nb_�ch]c^_h]_(�jl_p[f_h]_�i`�nb_�^cm_[m_�il�nb_� momj_]n_^�][om_(�cn�cm�^c``c]ofn�ni�

^_n_lgch_�[^_ko[n_�m[gjf_�mct_*

Obcm�mno^s�q[m�om_`of�ch�mno^scha�nb_�_``_]n�i`�p[lc[\f_m�ih�nb_�jli]_mm�i`�̂ cm_[m_�

[mmi]c[n_^� qcnb� B=N� [h^� ch� c^_hnc`scha� lcme� `[]nilm� nb_l_i`*� <fnbioab� q_� ][hhin�

]ih]fomcp_fs�m[s�nb[n�nb_l_�[l_�]_ln[ch�p[lc[\f_m�nb[n�g[s�il�g[s�hin�b[p_�[h�_``_]n�ojih�

^cm_[m_�jli]_mm(� q_�][h�moaa_mn�nb[n�nb_l_�[l_�nl_h^m�[h^�n_h^_h]c_m�niq[l^m�lcme�`[]nilm(�

mo]b�[m�ohnl_[n_^�q[n_l(�ch� B=N�ch�nb_�H[lcncg_m�l_acih�i`�>[h[^[*� Aolnb_lgil_(�j[nn_lhm�

i`�B=N�hin_^�ip_l�nb_�nqi�s_[l�j_lci^�i`�mno^s�b[p_�\__h�l_jiln_^�[h^�g[s�\_�om_`of�ni�

mo\m_ko_hn�l_m_[l]b*
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<GAJM?�KG(�N<OO@MAD@G?�R>*� -551*� K[l[fsnc]�cffh_mm�l_m_g\fcha�ch`f[gg[nils�
jifsl[^c]ofih_olij[nbs�ch�[�]bcgj[ht__*�E�<g�Q_n�H_^�<mmi]*7�.,36�4/)41*

<GGJN� =*H*(� =G<N@M�H*E*� -550*� -;FIQEH<;=L?J�D?DMGC�ch`_]ncih�[h^�Bocff[ch)=[lly�
msh^lig_6�g_]b[hcmgm�[h^�cgjfc][ncihm(�U\f*� =[en�.4-6100)104*

<GGJN�H=*� -553*� <mmi]c[ncih�\_nq__h�-;FIQEH<;=L?J�D?DMGC�ch`_]ncih�[h^�Bocff[ch)�
=[lly�msh^lig_*� E�Dh`_]n�?cm(� -32�$Nojjf�.%6�N-.1)-.4*

<M=JPM�I(�>JO@�B@I@QD@Q@(�G<>C<I>@�>(�O<M?D@P�H(�><NCH<I�IM(
<I?�O<G=JO�KE*� -555[*� <]on_�[h^�j_lmcmn_hn�ch`_]ncih�i`�bog[h�h_ol[f�]_ff�fch_m�\s�
bog[h�]ilih[pcgm�J>0/*� Eiolh[f�i`�Qclifias7�<jl*6�///4)//1,*

<M=JPM�I(�>JO@�B@I@QD@Q@(�G<>C<I>@�>(�O<M?D@P�H(�><NCH<I�IM(
<I?�O<G=JO�KE*� -555\*� K_lmcmn_hn�ch`_]ncih�i`�bog[h�ifcai^_h^li]snc]�[h^�
h_oliafc[f�]_ff�fch_m�\s�bog[h�]ilih[pcgm�..5@*� Eiolh[f�i`�Qclifias7�<jl*6�///4)//1,*

<M>C@GJN�EE(�H<PM@M�H(�EPIB�N(�HDT<N<F<�H(�O<H<O<IDO(�OJTF<�FQ(
C<MOPIB�CK*� -550*� Dhbc\cncih�i`�_rj_lcg_hn[f�[onicggoh_�h_olcncm�\s�[h�[hnc\i^s�
ni�nb_�fsgjbi]sn_�`oh]ncih)[mmi]c[n_^�[hnca_h)-*�G[\�Dhp_mn(�3,6�223)231*

<MI<NJI� =BR(� NJGDQ@I�=*� -55/*� <]on_�ch`f[gg[nils�^_gs_f[ncha�
jifsl[^c]ofij[nbs*�K�-0/3)-053*�0G�K*E*?s]e(�K*F*Obig[m(�E*R*�Blc``ch(�K*<*�Giq(�[h^�
E*A*�Ki^omfi�$_^*%*�K_lcjb_l[f�I_olij[nbs*�R*=*�N[oh^_lm(�Kbcf[^_fjbc[(�K<*

<MI<NJI�=B*� -53-*� D^cij[nbc]�jifsh_olcncm�$G[h^ls)Bocff[ch)=[lly)Nnlibf�msh^lig_%�
[h^�_rj_lcg_hn[f�[ff_lac]�h_olcncm6�[�]igj[lcmih*�M_m�Ko\f�<mmi]�M_m�I_lp�H_hn�?cm*�
056-12)33*

<N=PMT�<F(�<MI<NJI�=B(�<?<HN�M?*� -525*� Ob_�ch`f[gg[nils�f_mcih�ch�
c^cij[nbc]�jifsh_olcncm*�Dnm�lif_�ch�j[nbia_h_mcm*�H_^c]ch_�$=[fncgil_%*�H[s7�04$/%6�-3/)�
.-1*

<N=PMT�<F(�<MI<NJI� =BR(� F<MK�CM(� H>A<MGDI?A*� -534*� >lcn_lc[�̀ il
^c[ahimcm�i`�Bocff[ch)=[lly�Nsh^lig_*�<hh�I_olif*(�/6�121)122

<N=PMT�<F*� -54-*� ?c[ahimnc]�]ihmc^_l[ncihm�ch�Bocff[ch)=[lly�Nsh^lig_*�<cg�
I_olif�56�Nojjf6�-)1*

<N=PMT�<F(�>JMI=G<OC(�?M*� -55,*� <mm_mmg_hn�i`�]oll_hn�^c[ahimnc]�]lcn_lc[�`il�
Bocff[ch)=[lly�Nsh^lig_*�<hh�I_olif�.36�Nojjf6N.-� )�N.0*
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=OLEJ=HH�CK)� BQFEIKPKO)� I=?@KJ=H@�=C)� LKJC� D)� GQNF=J?VUGH=)
A@II@M�EG*� -550*� Gcjijifsm[]]b[lc^_m�`lig�-;FIQEH<;=L?J�D?DMGC�[mmi]c[n_^�qcnb�
Bocff[ch)=[lly�Nsh^lig_�j[nc_hnm�gcgc]�bog[h�a[hafcimc^_m�ch�mnlo]nol_*� Dh`_]n*�Dggoh*�
3/7/.//*/./2+

>AD=J�LK)�BAH@I=J�NC)�DQJP�N@)�>AD=J�SID7�.64.+� Dri^kZ\nm^
_rj_lcg_hn[f�[ff_lac]�h_olcncm*�M_m�>iggoh�>b_g�K[nbif�Kb[lg[]if(7�.6�445)454*

=@II�O(�C<GAK@IIT�>(�N>JG?DIB�I*� .,,-*� Bfc[f�]_ffm�[m�n[la_nm�`il�]sninirc]�
cggoh_�g_^c[nilm*� ?_j[lng_hn�i`�I_olifias(�Dhmncnon_�i`�>fchc][f�I_olim]c_h]_m(�
Phcp_lmcns�i`�=lcmnif(�Al_h]b[s�Cimjcn[f(�=lcmnif(�Phcn_^�Fcha^ig*� KHD?6�--152-.4�
Jho803%/&7/--*ee

>AN?E=JK�F)�BECKHO�F)�C=N?E=�=)�?=HHA�A)�EHH=�E)�H=B=NC=�I)�>AN?E=JK
HO*� -555*� Aofgch[hn�Bocff[ch)=[lly�msh^lig_�qcnb�ohcp_lm[f�ch_r]cn[\cfcns�i`�
j_lcjb_l[f�h_lp_m6�[�]fchc]ij[nbifiac][f�mno^s*�N_lpc]_�i`�I_olifias(�Phcp_lmcns�Cimjcn[f(�
H[lko_m�^_�Q[f^_]cff[(�N[hn[h^_l(�Nj[ch*� R_\mcn_�Ko\fc][ncih*

>H=?G�NA)�HAREJA�II)�?HAIAJPO�IH)�DQCDAO�PL�=J@�>H=OAN�IF+� .655+
@rj_lcg_hn[f�-;FIQEH<;=L?J�ch`_]ncihm�ch�bog[hm*� E�Dh`_]n�?cm*7� -13603.�)04,*

>H=OAN�IF)�@QJ?=J�@F)�KOPANDKHI�IP)�EOPNA�CN)�S=JC�SH+� .650+
N_lifiac]�mno^s�i`�nqi�]fomn_lm�i`�ch`_]ncih�^o_�ni�-;FIQEH<;=L?J�D?DMGC#� E�Dh`_]n�?cm*�
IZr8.14%2&75/-*0+

=G<N@M�HE*� -553*� @jc^_gcifiac]�[h^�]fchc][f�`_[nol_m�i`�-;FIQEH<;=L?J�D?DMGC�
ch`_]ncihm*

=G<N@M�HE(�O<TGJM�?I(�A@G?H<I�M<*� -54/*� @jc^_gcifias�i`�-;FIQEH<;=L?J�
D?DMGC�ch`_]ncihm*� @jc^_gcif�M_p*716-13)32*

=G<N@M�H E(�?PI><I�?E*� -540*�Cog[h�m_log�[hnc\i^s�l_mjihm_�ni�-;FIQEH<;=L?J�
D?DMGC�ch`_]ncih�[m�g_[mol_^�ch�[h�_htsg_)fche_^�cggohimil\_hn�[mm[s*�Dh`_]n�Dggoh*7�
117�/6/*/65+

=G<N@M�HE(�K@D�U*� -55/*� K[nbia_h_mcm�i`�-;FIQEH<;=L?J�@?LMK�ch`_]ncihm6�]lcnc][f�lif_�
i`�bcab)gif_]of[l)q_cabn�N)f[s_l�jlin_chm�ch�pclof_h]_*�E�Dh`_]n�?cm*7�A_\7-23$.%6/3.)3*

>H=OAN�IF)�SAHHO�FC)�BAH@I=J�N=)�LKHH=N@�N=)�=HHAJ�FN+� .650+
-;FIQEH<;=L?J�?GL?JCLCK�ch�nb_�Phcn_^�Nn[n_m*�<�gofnc]_hn_l�mno^s*�<hh�Dhn_lh�H_^*�
IZk865%0&703-*2+

>H=OAN�IF)�@QJ?=J�@F)�S=NNAJ�CD)�S=JC�SH+� .650+� Aqi^kbf^gmZe
-;FIQEH<;=L?J�D?DMGC�ch`_]ncih�i`�[^ofn�gc]_*�Dh`_]n�Dggoh*� -54/�A_\7/5$.%65,4)-2*
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=G<N@M(�HE�<I?�?PI><I*?E*� -540*�Cog[h�m_log�[hnc\i^s�l_mjihm_�ni�
-;FIQEH<;=L?J�D?DMGC�ch`_]ncih�[m�g_[mol_^�ch�[h�_htsg_)fche_^�cggohimil\_hn�[mm[s*�
Dh`_]n*�Dggoh*�006.5.).54*

=G<N@M�HE(�CJKFDIN�E<(�=@MF<�MH(�Q<NDG�HG(�R<IB�RG*� -54/*
D^_hnc`c][ncih�[h^�]b[l[]n_lct[ncih�i`�-;FIQEH<;=L?J�D?DMGC�ion_l�g_g\l[h_�jlin_chm*�
Dh`_]n�Dggoh*�J]n70.$f%6.32)40*

=MJNI<I�EQ(�FDIB�MCH(�OCJH<N�KF(�>M<BBN� MD*� -544*� ?cm_[m_�j[nn_lhm�ch
_rj_lcg_hn[f�[ff_lac]�h_olcncm�$@<I%�ch�nb_�G_qcm�l[n*�Dm�@<I�[�aii^�gi^_f�`il�nb_�
Bocff[ch)=[lly�msh^lig_;� E�I_olif�N]c*7�446�.2-).32*

=POUG@M�EK*� G_nn_l6�l_f[n_^�Qc\lcim�ch�<`lc][*� G[h]_n*� -53/�J]n�-/7.$34//%6414*

>JGGDIN�EM� -550*� N_ctol_m�[h^�inb_l� h_olifiac]�g[hc`_mn[ncihm�i`�[ff_las*�Q_n�
>fchc]m�Iilnb�<g_lc][�Ng[ff�<hcg�Kl[]n(7�.06�3/1)304*

>JINO<IODI@N>P�>N(�CDGGD<M?�=(�APEDJF<�O(�=CJK<G@�HF(�><GD?<�?(
MJNO<HD�<H*� -554*� K[nbia_h_mcm�i`�h_olichohohifiac]�^cm_[m_m�)�_rj_lcg_hn[f�
gi^_fm*�Dggohif�M_m*�7� -3+-".6�.-3)..3*

>JMI=G<OC�?M*� -55,*�@f_]nlijbsmcifias�ch�Bocff[ch)=[lly�msh^lig_*�<hh�I_olif*7.3�
NojjGN�-3).,*�M_pc_q*

>P??JI(� K<*� -554*� @f_]nlijbsmcifiac]�[mm_mmg_hn�i`�[]on_�jifsl[^c]ofih_olij[nbs�
ch�^iam6�]igj[lcmih�qcnb�Bocff[ch)=[lly�Nsh^lig_�ch�j_ijf_*� E�Q_n�Dhn_lh�H_^7� -.6�.50)�
/,/*

>PHHDIBN�EA(�C<<N�?>*� -523*� >iihbioh^�j[l[fsmcm6�<h�[]on_�c^cij[nbc]�
jifsl[^c]ofih_olcncm�ch�^iam�l_m_g\fcha�nb_�G[h^ls)Bocff[ch)=[lly�Nsh^lig_*� E�I_olif�
N]*7�06�1-)4-*

>PHHDIBN�EA(�C<
<N�?>*� -53.*� <hcg[f�gi^_f�`il�bog[h�^cm_[m_6�D^cij[nbc]�jifsh_olcncm(�Bocff[ch)=[lly�
Nsh^lig_*�<hcg[f�gi^_f6�>iihbioh^�j[l[fsmcm(�c^cij[nbc]�jifsl[^c]ofih_olcncm�i`�
]iihbioh^m*�<g�E�K[nbif7�226� -45)-5.*

>PHHDIBN�EA(�?@G<CPIO<�<(�CJGH@N�?A(�N>CPGOU�M?*� -54.*� >iihbioh^
j[l[fsmcm*�Aolnb_l�]fchc][f�mno^c_m�[h^�_f_]nlih�gc]lim]ijc]�i\m_lp[ncihm*�<]n[�
I_olij[nbif�$=_lf%(� -54.7�126� -23)-34*

?PI><I�D?*� -54,*� K_lcjb_l[f�h_lp_�^cm_[m_�ch�nb_�^ia�[h^�][n*�Q_n�>fch�Iilnb�<g�
Ng[ff�<hcg�Kl[]n*7� -,6� -33).--*
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ADNC@M�H*� -512*� <h�ohomo[f�p[lc[hn�i`�[]on_�c^cij[nbc]�$msh^lig_�i`�ijbnb[fijf_ac[�
[n[rc[�[h^�[l_`f_rc[%*� I�@haf�E�H_^*7�.117�13)21*

ADNC@M�G?(�Q<I=@GG@�B*� -55/*� =cimn[ncmnc]m6�[�g_nbi^ifias�`il�nb_�b_[fnb�m]c_h]_m*�
Eibh�Rcf_s�[h^�Nihm�Dh]*�I_q�Tile*

AG@O>C@M(�MC(�AG@O>C@M(�NR�<I?�R<BI@M(�@C*� -552*� >fchc][f
@jc^_gcifias*� Ob_�@mm_hnc[fm*� Obcl^�@^cncih*� Rcffc[gm�[h^�Rcfechm*� Gih^ih*

APEDHJOJN(�TPFDI(DOJCO(<H<FJF*� -55.*� Nj_]c`c]�m_linsj_�i`
-;FIQEH<;=L?J�D?DMGC�[mmi]c[n_^�qcnb�Bocff[ch)=[lly�Nsh^lig_*� E�Dh`_]n�?cm*�
E[h7-21$D%6-4/*

BM@@IRJJ?�<B(�=<MF@M�E(�H>G@DNC�D*� -53/*� I_olcncm�i`�nb_�][o^[�_koch[�ch�[�
bilm_*�@koch_�Q_n�E*7�16---)--1*

BM@BNJI�I<(�FJ=G<M�N(�CPBC@N�M<N*� -55/*� <hnc\i^c_m�ni�a[hafcimc^_m�ch�
Bocff[ch)=[lly�Nsh^lig_6�mj_]c`c]cns�[h^�l_f[ncihmbcj�ni�]fchc][f�`_[nol_m*�L�E�H_^*7�426�
---)--3*

BMDAADI�ER(�CJ�ORC*� -55/*� Ob_�Bocff[ch)=[lly�Nsh^lig_�[n�316�nb_�-;FIQEH<;=L?J�
]ilg_]ncih*�<hh�I_olif*7�/06� -.1)-.3*

BMDAADI�ER(�GD�>T(�H<>MJ�>(�CJ�OR(�CND@C�NO(�SP@�K(�R<IB�A<(�
>JMI=G<OC�?M(�H>FC<II�BH(�<N=PMT�<F*� -552*� @[lfs�hi^[f�]b[ha_m�ch�nb_
[]on_�ginil�[rih[f�h_olij[nbs�j[nn_lh�i`�nb_�Bocff[ch)=[lly�Nsh^lig_*�E�I_oli]snif*�
E[h7.1$f%6//)1-*

BMDAADOCN�DM(�><MHD>C<@G�N(�H<T@M�NE(�NC<MK�IEC*� -54/*
Kifsl[^c]ofih_olcncm�ch�nqi�^iam�jl_m_hncha�[m�h_olcncm�i`�nb_�][o^[�_koch[*�Q_n�M_]*7
--.6�/2,)/2-

BMP@IR<G?�M (�MJKK@M�<C(� GDJM�C(� >C<I�E(� G@@�M(� HJGDI<MJ�QN*
-55-*� N_lifiac]�_pc^_h]_�i`�-;FIQEH<;=L?J�D?DMGC$=HEC�_hn_lcncm�ch�j[nc_hnm�qcnb�Bocff[ch)�
=[lly�Nsh^lig_*� <l]b�I_olif�/46-,4,)-,4.*

Bocff[ch�=[lly�Nno^s�Blioj*� -541*� Kf[mg[jb_l_mcm�[h^�[]on_�Bocff[ch)=[lly�Nsh^lig_*�
I_olifias�/16-,52�)--,0*

C<A@M)H<>FJ�>@(�NC@DFC�F<(�GD�>T(�CJ�OR(�>JMI=G<OC�?M(�H>FC<II
BH(�<N=PMT�<F(�BMDAADI�ER*� -552*� Dggoh_�[nn[]e�ih�nb_�N]bq[hh�]_ff�mol`[]_�ch�
[]on_�ch`f[gg[nils�^_gs_fch[ncha�jifsh_olij[nbs*�<hh�I_olif*7�H[s7/5$1%62.1)/1*
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D=BAN*I=?GK�?)�DOEAD�OP)�HE�?U)�DK�PS)�ODAEGD�G)�?KNJ>H=PD�@N)
H>FC<II�BH(�<N=PMT�<F(�BMDAADI�ER*� -552*� <]on_�ginil�[rih[f�h_olij[nbs6�
[h�[hnc\i^s)g_^c[n_^�[nn[]e�ih�[rif_gg[*�<hh�I_olif*7�J]n70,$0%62/1)00*

C<MDC<M<I�C*(� K<IDBM<CD� ?*� -55,*� >bif_l[)fce_�_hn_linirch�ch�]_ln[ch�
-;FIQEH<;=L?J�D?DMGC�mnl[chm6�mig_�i\m_lp[ncihm*� Hc]li\cifiac][�-/63)5*

C<MDC<M<I�C(�I<N@@H<�F(� FPH<M<I>(� NC<IHPB<H�E(� I<DM�H?(�
M<?C<FMDNCI<I� F*� -552*� ?_n_]ncih�i`�-;FIQEH<;=L?J�D?DMGC$-#=HEE�ch`_]ncih�ch�
j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_�\s�m_lifias�[h^�]ofnol_*� Hc]li\cifiac][�-56.23)�
/4.+

D=NED=N=J� D)�>KKPD� >=)� >NE?GI=J� PF)� G=P� S�+?)� >KAOI=J*
ADIFG@NO@DI� H(� ADIF@GNO@DI�M<*� -542*� >igj_ncncp_�_htsg_)fche_^�
cggohimil\[hn�[mm[s�`il�]bif_l[)l_f[n_^�_hn_linirch�ch�5;EFHG?EE;�LQIBCFMJCMF#� E�>fch�
Ib\kh[bhe�/17/65*0--+

C<MMDNJI�=H(�C<IN@I�G<(�KJGG<M?�D?(�H>G@J?�EB6�?_gs_fch[ncih�ch^o]_^�
\s�m_log�`lig�j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_*�<hh�I_olif(�-5407� -16� -2/)-3,*

C<MOPIB�CK(�C@DIDIB@M�F(�N>C<A@M�=(�ADM@U�R(�OJTF<�FQ*� -544*
Dggoh_�g_]b[hcmgm�ch�ch`f[gg[nils�jifsh_olij[nbs*�<cg�IT�<][^�N]c*7�10,6� -..)-2-*

C<MOPIB�CK(�C<MQ@T�BF(�OJTF<�FQ*� -551*� Dggohij[nbia_h_mcm�[h^�
nl_[ng_hn�i`�Bocff[ch)=[lly�Nsh^lig_�)�K[ln�DD*� Hom]f_�[h^�I_lp_� -46� -10)-20*

C<�R@�MN*� -535*� <]on_�c^cij[nbc]�jifsh_olcncm�ch�[�^ia�$[�][m_�l_jiln�[h^�^cm]ommcih%*�
Q_n�H_^�Ng[ff�<hcg�>fch*7�306�231)24,*

DAJJAGAJO)�?D�=J@�>QNEJC)�FA+� .654+� Aib]^fbheh`r�bg�I^]b\bg^+� Hbmme^)
=liqh�[h^�>igj[hs*� Oilihni*

C@M=MDIF�K(�Q<I�?@I�HPI>FCJA�C<(�=PHF@IN�H(�GDI?@H<I�E(�R=J�
?DEF�R>*� -544*� Cog[h�m_log�[hnc\i^s�l_mjihm_�ch�-;FIQEH<;=L?J�D?DMGC�_hn_lcncm�[m�
g_[mol_^�\s�_htsg_)fche_^�cggohimil\_hn�[mm[s*�@ol�E�>fch�Hc]li\cif�Dh`_]n�?cm*�
Fng84%0&F55*60+

CDBC�H@�-552*�<]on_�][hch_�jifsl[^c]ofih_olcncm*�>[h�Q_n�E(� -5527�/36�/,1*

DK�PS)�HE�?U)�?KNJ>H=PD�@N)�C=K�?U)�=O>QNU�=G)�CNEBBEJ�FS)
H>FC<II�BH*� -553*� LZmm^kgl�i`�l_]ip_ls�ch�nb_�Bocff[ch)=[lly�Nsh^lig_m*�
I_olifias*� H[l704$/%6251)3,,*
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CJGH@N�?A(�?@G<CPIO<�<*� -530*� @rj_lcg_hn[f�[ff_lac_�h_olcncm�ch�nb_�^ia�[h^�cnm�
]igj[lcmih�qcnb�nb_�h[nol[ffs�i]]ollcha�^cm_[m_7�]iihbioh^�j[l[fsmcm*�<]n[�I_olij[nb�
%>^ke&+8�0-7�0/6*004+

DKHIAO�@B)�O?DQHPV�N@)�?QIIEJCO�FB)�@AH=DQJP=�=+� .646+� Aqi^kbf^gmZe
]iihbioh^�j[l[fsmcm6�[hcg[f�gi^_f�i`�Bocff[ch)=[lly�Nsh^lig_*�I_olifias*7�.56--42)�
--43*

CPBC@N�M<>*� -55,*� Bocff[ch)=[lly�Nsh^lig_*�Ko\f6�Njlcha_l)Q_lf[a�$Gih^ih%*

CPBC@N�M<>(�M@@N�EC*� -553*� >fchc][f�[h^�_jc^_gcifiac][f�`_[nol_m�i`�Bocff[ch)�
=[lly�Nsh^lig_*�E�Dh`_]n�?cm*7� -32�$mojjf�.%6�N5.)N54*

EHH=�H�KNPEV�J)�C=HH=N@�A)�FQ=NAV�?)�CN=Q�FI)�@=H=G=O�I?+� .662+
<]on_�[rih[f�Bocff[ch)=[lly�msh^lig_�qcnb�DaB�[hnc\i^c_m�[a[chmn�ginil�[rihm�
`iffiqcha�j[l_hn_l[f�a[hafcimc^_m*�<hh�I_olif*7�<oa7/4$.%6.-4).0*

FKJAO�LD)�SEHHEO�=P)�NK>EJOKJ�@=)�OGENNKS�I>)�FKOALDO�@O+� .65.+
-;FIQEH<;=L?J�?GL?JCLCK�[mmi]c[n_^�qcnb�nb_�]ihmogjncih�i`�̀ l__�m]biif�gcfe*�E�Csa�
$Gih^%*� J]n743$.%6�-11)2.*

F<?GP=JRNFD�H(�DIBM<H�KG*� -54-*� >cl]of[ncha�[hnc\i^c_m�ni�nb_�h_olcnia_hc]�
gs_fch�jlin_ch�K.(�ch�h_olcncm�i`�nb_�][o^[�_koch[�i`�nb_�bilm_*�I[nol_*7�.5/6�.55)/,,*

F<G?JM�E(�KMDO>C<M?�C(�N@MK@GG�<�<I?�H@O><GA�R*� -54/*� N_log�
[hnc\i^c_m�ch�-;FIQEH<;=L?J�?GL?JCLCK#� E*�>fch*�Hc]li\cif*� -46-)0*

F<G?JM�E(�NK@@?�=M*� -540*� Bocff[ch)=[lly�Nsh^lig_�[h^�-;FIQEH<;=L?J�D?DMGC)�[�
m_lifiac][f�mno^s*�=l�H_^�E*7�.446� -423)-43,*

G=LH=J�FA)�LK@QOG=�LF)�I?EJPKOD�C?)�DKLGEJO�NO)�BANCQOKJ�OS�=J@
N>CJI=@MB@M�G=*� -541*� Bocff[ch)=[lly�Nsh^lig_�ch�G[lcg_l�>iohns(�>ifil[^i6�[�
bcab�ch]c^_h]_�[l_[*� I_olifias�/16�14-)140*

FCJPMT�N<*� -534*� Bocff[ch)=[lly�Nsh^lig_6�_jc^_gcifias�i`�[h�ion\l_[e*�<g�E�
@jc^_gcif*�H[s7-,3$1%60//)4*

FDIBH<�BF)�><O>JOO�@E�6�<�j[l[fsnc]�msh^lig_�ch�]iihbioh^m*�I�<g�Q_n(�.6218�
027� ..2*..4+

FJNFD�>G*� -553*� H_]b[hcmgm�i`�N]bq[hh�]_ff�^[g[a_�ch�ch`f[gg[nils�h_olij[nbs*�E�
Dh`_]n�?cm*�?_]7�-32�Nojjf�.6N�-25)3.*�M_pc_q*

GQNKGEO)�O=E@=�P)�JQGEJ=�I)�D=NQP=�P)�UKODEKG=�I)�GK>=U=ODEU)
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I<F<IDNCD�C*� -55/*� -;FIQEH<;=L?J�D?DMGC�mnl[chm�`lig�j[nc_hnm�qcnb�Bocff[ch)=[lly�
Nsh^lig_�\_fiha�gimnfs�ni�K_hh_l�m_lialioj�-5�[h^�]ihn[ch�\_n[)I)[]_nsfafo]im[gch_�
l_mc^o_m*�<lg�I_olif*�H[l7//$/%6.0/)3*

G<@HHGD�PF*� -53,*� >f_[p[a_�i`�mnlo]nol[f�jlin_chm�^olcha�nb_�[mm_g\fs�i`�nb_�b_[^�i`�
\[]n_lcijb[a_�O0*� I[nol_*7�..3624,)241*

G@QDI@�N�<I?�R@IF�@E*� -52/*� <ff_lac]�h_olcncm�ch^o]_^�ch�l[nm�qcnbion�nb_�om_�i`�
gs]i\[]n_lcog*� Kli]�Ni]�@rj�=cif�H_^*7�--/7�454)5,,*

GD�@T(�SP@�K(�OD<I�RL(�GDLP�M>(�T<IB�>*� -552*� @rj_lcg_hn[f�>[g`s+i\[]`_l
D?DMGC�ch`_]ncih�ch�nb_�]bc]e_h6�[h�[hcg[f�gi^_f�i`�[rih[f�Bocff[ch�=[lly�Nsh^lig_*� E*�
I_olif*�I_olimola�Kms]bc[nls6�2-6.35).40*

GDJM�C*� -552*� @jc^_gcifias�i`�-;FIQEH<;=L?J�ch`_]ncihm*�>ofnol_*�Qifog_�-3�$.%*�
N_jn_g\_l6� jj1�)�4*

H<>?JI<G?�<B(� K<IB�C(� FPM<E<I@UTF�G<(� K@II@M(�E*G*� -550*�
Gcjjijifsm[]]b[lc^_m�i`�-;FIQEH<;=L?J�D?DMGC�m_linsj_�,6-5*� Nnlo]nol_�i`�nb_�]il_�
ifcaim[]]b[lc^_�l_acih�`lig�nb_�m_limnl[ch�[h^�nqi�\[]n_lc[f�cmif[n_m�c`lig�j[nc_hnm�qcnb�
Bocff[ch)=[lly�Nsh^lig_*� =ci]b_gcmnls�//6.0-).05*

H<>G<>CG<I�IE(�BMD==G@�?C(�@<NO�I@*� -54.*� Kifsl[^c]ofih_olcncm�ch�[�ai[n*�E
<g�Q_n�H_^�<mmi]*7� -4,6� -22)-23*

H<IIDIB�EK(�BJNN@M�CN*� -53/*� I_olcncm�i`�nb_�][o^[�_koch[�ch�bilm_m*�Q_n�H_^�+�
Ng[ff�<hcg�>fch*7�J]n6� --2.)--21*

H<MO@IN�M(�NO@R<MO�E(�@D>CJGOU�?*� -53,*� >fchc]i)K[nbifiac]�>ih`_l_h]_*�E�
<g�Q_n�H_^�<mmi]*7� -126�034)043*

H<N><MO)G@HJI@�AJ(�?P>C<O@<P�EM(�=POUG@M�E�<I?�?@G<>MJDS�?G*
-543*� Fch_nc]m�i`�FLC"-;FIQEH<;=L?J�D?DMGC�gihig_lc]�[h^�jifsg_nlc]�cggohiafi\ofch�
<-� [h^�<.�l_mjihm_�ch�m_log�^olcha�[]on_�_hn_lcncm*� E�>fch�Hc]li\cif7�.16-.1/)13*

HDGGN�N?(�=M<?=PMT�R>(�K@II@M�EG*� -541*� =[mcm�`il�m_lifiac][f�b_n_lia_h_cns�
i`�nb_lgimn[\f_�[hnca_hm�i`�-;FIQEH<;=L?J�D?DMGC#�Dh`_]n�Dggoh*7�J]n71,$f%6.40)5-*

HDNCP�=(� DG<T<N� <<(� FJNFD>C(�QMD@N@I?JMK�A(� >JJF� N?� HOOC@I�A<
=G<N@M(�HE*� -55/*� N_lifiac][f�_pc^_h]_�i`�jl_pciom�-;FIQEH<;=L?J�D?DMGC�ch`_]ncih�ch�
j[nc_hnm�qcnb�nb_�Bocff[ch)=[lly�Nsh^lig_*� <hh�Dhn_lh�H_^�--46503)51/*

HDNCP�=(�=G<N@M�HE*� -55/*� Mif_�i`�ch`_]ncih�^o_�ni�-;FIQEH<;=L?J�D?DMGC�ch�nb_�
chcnc[ncih�i`�Bocff[ch)=[lly�Nsh^lig_*�>fch�Dh`_]n�?cm*�Eoc7-3$f%6�-,0)4*�M_pc_q*
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HJM<I�<K(�C@G<I?@MDH(�FJNPI@I�OP*� -55.*� >igjimcncih[f�[h[fsmcm�i`�
/?EC=H<;=L?J�IQEHJC�lioab)`ilg�fcjijifsm[]]b[lc^_m*�E�=[]n_lcif*7� A_\7�-30$0%6�-/3,)3*

HJM<I�<K(�J#H<GG@T�?O(�FJNPI@I�OP(�C@G<I?@M�DH*�-550*� =ci]b_gc][f
]b[l[]n_lct[ncih�i`�-;FIQEH<;=L?J�@?LMK�fcjijifsm[]]b[lc^_m*� Dh`_]n�Dggoh*7�
N_j72.$5%6/5..)5*

I<>C<HFDI�D(�C<MO�<H*� -541*� R_mn_lh�\fin�[h[fsmcm�i`�nb_�bog[h�[hnc\i^s�
l_mjihm_�ni�-;FIQEH<;=L?J�s_+qq�]_ffof[l�[hnca_hm�^olcha�a[mnlichn_mnch[f�ch`_]ncih*�E�
>fch�Hc]li\cif*�E[h7.-$f%6//)4*

I<>C<HFDI�D*� -553*� Hc]li\cifiac_�[jjli[]b_m�`il�mno^scha�-;FIQEH<;=L?J�mj_]c_m�
ch�j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_*� E�Dh`_]n�?cm*�?_]7�-32�Nojjf�.6N-,2)-0*�
M_pc_q*

I<>C<HFDI�D(�T<IB�SC*� -545*� Cog[h�[hnc\i^s�l_mjihm_�ni�-;FIQEH<;=L?J�D?DMGC�
`f[a_ffch�jlin_ch�[h^�[mshnb_nc]�I)n_lgch[f�`f[a_ffch�j_jnc^_*� E�>fch�Hc]li\cif*�
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IJMOCDIBOJI� ER(� =MJRI�HE*� -54.*� <]on_�][hch_�c^cij[nbc]�jifsh_olij[nbs6�[�
Bocff[ch)=[lly)fce_�msh^lig_�ch�^iam*�E�I_olif�N]*7�126�.15).3/*

IJMOCDIBOJI�ER(�=MJRI�HE(�A<MI=<>C�B>(�NO@DI=@MB�N<*� -54-*� <]on_
c^cij[nbc]�jifsh_olij[nbs�ch�nb_�^ia*�E�<g�Q_n�H_^�<mmi]*7� -356�/31)/35*

IJO@MH<IN(�NCR(� RJFF@� ECE(�Q<I�?@I�=@MB� GC*� -55.*� =inofcmg�[h^�nb_
Bocff[ch)=[lly�Nsh^lig_*�G[h]_n�/0,6/,/*

?JH@N� KB(� E<>J=N� =>(� C<U@I=PMB� HKC*(� =<IAA@M� EME*(� Q<I?@M
H@>Cw�AB<*� -551*� <hnc�BHf� DaB�[hnc\i^c_m�[h^�-;FIQEH<;=L?J�\[]n_lc[�ch�Bocff[ch)�
=[lly�Nsh^lig_6�_pc^_h]_�i`�gif_]of[l�gcgc]ls*� <hh�h_olif�/46-3,)-31*

K@KJN@�EN(�NO@Q@IN�EB(�>JJF�HG(�G<HK@MO�KR*� -54-*� H[l_e#m�^cm_[m_�[m�[
gi^_f�`il�nb_�G[h^ls)Bocff[ch)=[lly�msh^lig_6�f[n_hn�pcl[f�ch`_]ncih�ch�hihh_olih[f�]_ffm�
[]]igj[hc_^�\s�mj_]c`c]�cggoh_�l_mjihm_�ni�j_lcjb_l[f�h_lp_�[h^�gs_fch*�<g�E�K[nbif*7�
-,/6�/,5)/.,*
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h_olihcncm�$Bocff[ch)=[lly�Nsh^lig_%�ch�]bcf^l_h*� I_olifias�56�1//�)1/4*
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KJR@GG�C>(�HT@MN�MM*� -552*� Ob_�[rih�ch�Bocff[ch)=[lly�Nsh^lig_6�cggoh_�
n[la_n�il�chhi]_hn�\smn[h^_l;�<hhI_olif*7/56�0)1
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NAAO�FD)�OKQ@=EJ�O=)�CNACOKJ�J=)�DQCDAO�N=?+� .662+� ?pIir,hS_^,*
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-;FIQEH<;=L?J�D?DMGC�cmif[n_m�`lig�E[j[h_m_�j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_*�E�
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O=E@=�P)�O=E@=�G)�>NKSJ�IF)�OEH>AN>ANC�@D�.646+� L^kbia^kZe�g^ko^
^_gs_fch[ncih�ch^o]_^�\s�chnl[h_ol[f�chd_]ncih�i`�_rj_lcg_hn[f�[ff_lac]�_h]_jb[figs_fcncm�
m_log*�E�I_olij[nbif�@rj�I_olif*� -535�N_j7/4$1%6054)1-4*

O=E@=�G)�O=E@=�P)�>NKSJ�IF)�OEH>AN>ANC�@D+� .646+� Eg�oboh�]^fr^ebgZmbhg
ch^o]_^�\s�chnl[h_ol[f�chd_]ncih�i`�[hnca[f[]ni]_l_\limc^_�m_log*�<g�E�K[nbif*7�516�55)�
--2*

N<D?<�O(�N<D?<�F(�NDG=@M=@MB�?C(�=MJRI�HE*� -534*� Ol[hm`_l�i`�
^_gs_fch[ncih�qcnb�_rj_lcg_hn[f�[ff_lac]�h_olcncm�m_log�\s�chnl[h_ol[f�chd_]ncih*�I[nol_*7�
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-54.*� Dh�pcpi�^_gs_fch[ncha�[]ncpcns�i`�m_l[�`lig�j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_*�
<hh�I_olif*7� --6�25)31*

N>CPGOU�?*� -543*� Nomj_]n�Bocff[ch�=[lly�Nsh^lig_�ch�@hn_ffom�G[haol�$Kl_m\sncm�
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NFDMMJR�H=*�-533*� -;FIQEH<;=L?J�_hn_lcncm7�[��h_q��^cm_[m_*� =l�H_^�E*7�Eof�
.7.$2,34%65)ff*

NFDMMJR(�H=(�=G<N@M�HE*� -551*� -;FIQEH<;=L?J�D?DMGC#� Dh6�=f[m_l�HE(�Ngcnb�K?*�
M[p^ch�ED*�Bl__h\_la�C=(�Bo_ll[hn(�MG(�_^m*� Dh`_]ncihm�i`�nb_�a[mnlichn_mnch[f�nl[]n*
I_q�Tile�>cns7�M[p_h�Kl_mm7�4.1)04*
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Dh`_]n*7?_]755$/%6203)13*

NHDOC�H?(�AJMIJ�GN(�CJAH<II�RC*� -535*� @rj_lcg_hn[f�[ff_lac]�h_olcncm�ch�nb_�
G_qcm�l[n*�E�I_olij[nbif�@rj�I_olicggohif*7�/46�/33)/5-*

NHDOC�FE(�F<KJJM�M(�A@GON�K<*� -555*� ?_gs_fch[ncih6�nb_�lif_�i`�l_[]ncp_�irsa_h�
[h^�hcnlia_h�mj_]c_m*�?_j[lng_hn�i`�>fchc][f�I_olifiac][f�N]c_h]_m(�Bos#m(�Fcha#m�[h^�Nn*�
Obig[m#�N]biif�i`�H_^c]ch_(�Gih^ih*�KHD?�--152-.4�E[h75$f%625)5.*

NK@@?�=M(�F<G?JM�ME(�R<ONJI�E(�I@ROJI)EJCI�C(�IJI<I�RO?�<I?�
?RT@M�=R*� -543*� -;FIQEH<;=L?J�D?DMGC�+ �-;FIQEH<;=L?J�=HEC�[mmi]c[n_^�qcnb�
Bocff[ch)=[lly�Nsh^lig_*� H_^*�E*�<omn*� -036-/)-2*

Nn[ncmnc]m�>[h[^[(�.,,-*� Dhn_lpc_q�\s�n_f_jbih_�ni�^_n_lgch_�nb_�mn[nom�i`�Bocff[ch�=[lly�
Nolp_cff[h]_�ch�>[h[^[*

NO@DI=@MB�E*� -551*� Bocff[ch)=[lly�Nsh^lig_)�[h�ip_lpc_q�`il�nb_�f[sj_lmih(�3&�
_^cncih**� Rshh_qii^(�K<*(�Bocff[ch)=[lly�Nsh^lig_�Aioh^[ncih�Dhn_lh[ncih[f*

NO@DI@M�-(�<=M<HNFT�J*� -541*� Dggohifias�i`�Bocff[ch)=[lly�Nsh^lig_*
Njlcha_l�N_gch�Dggohij[nbif*7�46-21)-32*

NO@Q@IN� EB(�K@KJN@� EN(�>JJF�HG*� -54-*� H[l_eâm�^cm_[m_6�[�h[nol[f�gi^_f�`il�
nb_�G[h^cs)Bocff[ch)=[lly�msh^lig_*�<hh�I_olif*7�5�$mojjf%6� -,.)-,2*

NPHI@M�<(�N<D?�B(�D?T-(�H@OM<G�N*� -54.*� @f_]nlijbsmcifiac][f�[h^�
giljbifiac][f�_``_]nm�i`�nb_�chd_]ncih�i`�Bocff[ch)=[lly�m_l[�ch�nb_�m]c[nc]�h_lp_�i`�nb_�l[n*�
M_p�I_olif�$K[lcm%7�-/46� -3).0*

NPHI@M�<E(�N<D?<�F(�N<D?<�O(�NDG=@M=@MB�?C(�<N=PMT�<F*� -54.*� <]on_
]ih^o]ncih�\fi]e�[mmi]c[n_^�qcnb�_rj_lcg_hn[f�[hnc)m_log�g_^c[n_^�^_gs_fch[ncih�i`�
j_lcjb_l[f�h_lp_*�<hh�I_olif*7� --6�025)033*
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NQ@?C@H�<(�BPII<MNNJI�C�<I?�F<PN@M�=*� -54/*� ?c`emcih�)ch)a_f�_htsg_
fche_^�cggohimil\[hn�[mm[s�`il�lionch_�^_n_]ncih�i`�DaB�[h^�DaH�[hnc\i^c_m�ni�
-;FIQEH<;=L?J�D?DMGC#� E*�Dh`_]n*�?cm*� -0464.)5.*

NQ@?C@H�<(�BPII<MNNJI�C(�F<PN@M�=*� -54/*� ?caomcih)ch)a_f�_htsg_)fche_^
cggohimil\_hn�[mm[s�`il�lionch_�^_n_]ncih�i`�DaB�[h^�DaH�[hnc\i^c_m�ni�-;FIQEH<;=L?J�
D?DMGC#�E�Dh`_]n�?cm*�Eof7�-04$-�%64.)5.*

O<F@?<�N(�F<R<N<FD�F(�?L�;E#� -551*� <nsjc][f�ginil�h_olih�^cm_[m_�qcnb�m_p_l_�
ijbnb[fgifijf_ac[6�[�l_jiln�i`�nqi�][m_m*� E�I_olif*� <oa7.0.$4%610-)2*

O<PS@�MQ*� -55.*� @jc^_gcifias�i`�-;FIQEH<;=L?J�D?DMGC�ch`_]ncihm�ch�nb_�Phcn_^�
Nn[n_m�[h^�inb_l�ch^omnlc[f�h[ncihm*�Dh7�I[]b[gech�D(�=f[m_l�HE(�Oigjechm�GN(�_^cnilm*�
-;FIQEH<;=L?J�D?DMGC)�]oll_hn�[h^�`onol_�nl_h^m*�R[mbchanih6�<g_lc][h�Ni]c_ns�`il�
Hc]li\cifias*7.6�5)-.*

O<PS@�MQ(�C<MBM@OO)=@<I�I(�K<OOJI�>H�<I?�R<>CNHPOC�DF*� -544*�
-;FIQEH<;=L?J�cmif[n_m�ch�nb_�Phcn_^�Nn[n_m(�-54.)-542*� HHRM�>?>�Nolp_cff�Nogg7�
/3$NN).%6� -)-/*

OJR=DI�C(�NO<@C@GDI�O(�BJM?JI�E*� -535*� @f_]nlijbil_nc]�nl[hm`_l�i`�jlin_chm�
`lig�jifs[]lsf[gc^_�a_fm�ni�hcnli]_ffofim_�mb__nm7�jli]_^ol_�[h^�mig_�[jjfc][ncihm*
Kli]*�I[ncih[f�<][^_gs�i`�N]c_h]_*� PN<*7�326�0/1,)0/11*

Q<I�?@I�=@MB�GC(�J@T�KG(�RJFF@�ECE*(�Q@G?H<I�C(� R@DI@F@� BC(
IJO@MH<IN(�NCR*� -550*� A_[nol_m�i`�nb_�Bocff[ch)=[lly�Nsh^lig_�ch�gc]_�
`iffiqcha�chnl[j_lcnih_[f�chd_]ncih�i`�j[nc_hn�m_log*� E*�I_olif�N]c�-.36-,/)-,2*

Q<I�?@M�H@>C@�@B<(�QDNN@M�GC(�E<>J=N�=>(�@I?OU�CK(�H@PGNO@@�E(�Q<I�
?JJMI�K<*� -553*� Bocff[ch)=[lly�Nsh^lig_6�gofnc`[]nilc[f�g_]b[hcmgm�p_lmom�
^_`ch_^�mo\aliojm*�E�Dh`_]n�?cm*7� -32�$mojjf�.%�6�N55)N-,.*

Q<I�?@M�H@>C@�@B(�N>CHDOU�KD*� -55.*� <�l[h^igct_^�nlc[f�]igj[lcha�
chnl[p_hiom�cggoh_�afi\ofch�[h^�jf[mg[�_r]b[ha_�ch�Bocff[ch)=[lly�msh^lig_*�?on]b�
Bocff[ch)=[lly�Nsh^lig_*� I�@haf�E�H_^*�<jl�./7/.2$-3%6--./)5*

Q<I?<HH@�K(�@<GN@I�@(�MJNN<P�M(�CJNO@�=(�N@B@MN�K(�OTOB<O�M(�?@�
G@T�E*� -55-*� M_pcmcih�i`�-;FIQEH<;=L?J!�/?EC=H<;=L?J!�[h^�8HECG?EE;�n[rihigs6�
_g_h^[ncih�i`�a_h_lc]�^_m]lcjncihm�[h^�jlijim[f�i`�+J=H<;=L?J�a_h*�hip*�Dhn�E�Nsmn�
=[]n_lcif*�E[h70-$f%644)-,/*

QMD@N@I?JMK�AE(�AGTII�M@(�K<KKJGG<�H<(�FJNFD�>G*� -553*� Nifo\f_
]igjf_g_hn�l_]_jnil�-� $m>Mf%�cm�hin�[m�_``_]ncp_�[m�]i\l[�p_hig�`[]nil�ch�nb_�nl_[ng_hn�
i`�_rj_lcg_hn[f�[ff_lac]�h_olcncm*� Dhn�E�I_olim]c*7�?_]75.$/)0%6.43)54*

-,-

#'/0.&3%'&�4+2*� /'0,+11+.-� .(�2*'�%./50+)*2�.4-'0 � "302*'0�0'/0.&3%2+.-� /0.*+$+2'&�4+2*.32�/'0,+11+.- 



QMD@N@I?JMK�AE*� -553*� Dhmcabnm�chni�-;FIQEH<;=L?J�D?DMGC�)ch^o]_^�Bocff[ch)=[lly�
Nsh^lig_�`lig�nb_�G_qcm�l[n�gi^_f�i`�_rj_lcg_hn[f�[ff_lacm�h_olcncm*�E*�Dh`_]n*�?cm*7�-326�
.33*.35+

RNEAOAJ@KNL�BF)�IEODQ>)�>H=OAN�IF)�GKOGE�?H+� .660+� O^knf�Zgmb[h]b^l�mh
BHf(�B?f\(�j_lcjb_l[f�h_lp_�gs_fch(�[h^�-;FIQEH<;=L?J�D?DMGC�ch�j[nc_hnm�qcnb�
Bocff[ch)=[lly�Nsh^lig_�[h^�]ihnlifm6�]ill_f[ncih�[h^�jliahimcm*�<lg�I_olif*7�/06-/,)�
.02+

R<GFNH<I�=C(�<?<HN�M?*� -511*� <ff_lac]�h_olcncm6�[h�_rj_lcg_hn[f�^cm_[m_�i`�
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.-/7/.0*/03+

R<GFNH<I�=C(�<?<HN�M?*� -512*� <�]igj[l[ncp_�mno^s�i`�_rj_lcg_hn[f�[ff_lac]�
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ch`_]ncih�ch�j[nc_hnm�qcnb�Bocff[ch)=[lly�Nsh^lig_*�E�I_olicggohif*7�/06�0/)1-*

SEJAN�F>)�CN=U�e=)�CNACOKJ�J=)�DQCDAO�N=)�HAE>KSEPV�O)�ODALDAN@�L)
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h_olij[nbs*�---*�Dggohifiac][f�mno^c_m*�E�I_olif�I_olimola�Kms]bc[nls*� -544�
H[s71-$1%62-5).1*
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SEJAN�F>)�DQCDAO�N=)�=J@ANOKJ�IF)�FKJAO�@I)�G=JCNK�D)�S=PGEJO
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SENCQEJ�E)�OQPQNGKR=*IEHKOARE?�H)�@AHH=*H=PP=�L)�BEODAN�P)�>NKSJ
MC�EM(� G<OJQ�I*� -550*� Hihi]fih[f�DaH�[hnc\i^c_m�ni�BHf� [h^�[mc[fi)BHf� ch�
]blihc]�h_olij[nbc_m�]limm)l_[]n�qcnb�-;FIQEH<;=L?J�D?DMGC�fcjijifsm[]]b[lc^_m*�<hh�
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