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mbiof^�l_[]b�..�gcffcih�nihm*� Jl_m_hnfs�[ko[]ofnol_�l_jl_m_hnm� -4*1!�$<iab_h�-551%�i`�

nb_�nin[f�jli^o]ncih�`c)ig�`cmb_lc_m�[h^�cn�cm�_mncg[n_^�nb[n�nbcm�qcff�l_[]b�.1!�\s�nb_�s_[l�

.,,,�$<[lh[\_�-550%*� @cmb_lc_m�^_j_h^�b_[pcfs�ih�h[nol[f�_]imsmn_gm*� Cn�cm�_mncg[n_^�nb[n�

nb_�\cig[mm�sc_f^�̀ il�nb_�_[lnbëm�i]_[hm�cm�f_mm�nb[h�.�ea�b[�j_l�s_[l�$;]e_`ilm�_n�[f*� -550%*�

Nfc_�fiq�sc_f^�[h^�nb_�ch]l_[mcha�^_g[h^�`il�̀ ii^�`clig�nb_�qilf^�jijof[ncih�[l_�^_jf_ncha�

nb_� g[lch_� l_miol]_m*� ;m� [h� [fn_lh[ncp_� ni� nbcm(� [ko[]ofnol_� _]imsmn_gm� [l_� bcabfs�

chn_hmcp_(� b[p_� [�go]b� bcab_l� sc_f^� j_l� ohcn� [l_[(� [h^� [l_� [� aii^� [fn_lh[ncp_� ni� nb_�

nl[^cncih[f�`cmb_ls�jli^o]ncih(�mch]_�nb_�^_g[h^�`il�`cmb�e__jm�ch]l_[mcha� $L[n[`c[�-551%*

Gimn�i`�nb_�[ko[]ofnol_�jli^o]ncih�ch�nb_�qilf^�cm�^ih_�ch�;mc[�$40*-!%(�`iffiq_^



\s�?olij_�$4*1!%(�Hilnb�;g_lc][�$/*3!%(�Mionb�;g_lc][�$-*4!%(�`ilg_l�OMML�$,*5!%(�

;`lc][�$,*1!%�[h^�I]_[hc[�$,*1!%�$<iab_h�-551%*� @ch`cmb�[]]iohn�`il�1.*/!�i`�nb_�nin[f�

qilf^�[ko[]ofnol_�jli^o]ncih(�giffomem�`il�.-*2!�[h^�[fa[_�`il�.-*0!�$;]e_`ilm�_n�[f*�

-550%*� Ch� -550(� nb_l_� q_l_� ----� ]igj[hc_m� [h^� incl_l� ila[hct[ncihm� chpifp_^� ch�

[ko[]ofnol_�ch�0/�]iohnlc_m�$L[n[`c[�-551%*� Nb_�gimn�cgjiln[hn�mj_]c_m�\_cha�]ofnol_^�[l_�

][lj(�ncf[jc[(�][n`cmb�i<QbOZc`ca^c\QkObca#%�ismn_lm(�mblcgj�iCS\OS'ca�mj*%(�l[ch\iq�nlion(�

;nf[hnc]� m[fgih(� [h^� ]ibi� m[fgih� iB\Q]`Vg\QVca� YWacbQV#'� Gimn� i`�nb_� ]igj[hc_m�

chpifp_^�ch�[ko[]ofnol_�[l_�l_[lcha�mblcgj�$.4*.!%(�qcnb�nb_�hog\_l�i`�]igj[hc_m�l_[lcha�

m[fgih�$-2*33!%�[h^�nlion�$-/*21!%� `iffiqcha�]fim_fs(� [h^�][n`cmb�$-/*-2!%� ch�`iolnb�

jf[]_� $L[n[`c[� -551%*� Nb_� l_g[chcha� .4*..!� i`�[ko[]ofnol_� ]igj[hc_m� ]ofncp[n_(� ch�

^_]l_[mcha�il^_l�i`�cgjiln[h]_(�ncf[jc[(�__f(�][lj(�]f[g(�gomm_fm(�_n]*

*'*',� 7cgSUg^fgdW�[`�9S`SVS'

Hilnb�;g_lc][�[]]iohnm�`il�/*3!�i`�nb_�afi\[f�[ko[]ofnol_�jli^o]ncih*� =[h[^c[h�

jli^o]ncih�b[m�ch]l_[m_^�]ihmc^_l[\fs�\_nq__h�-540�[h^�-55.(�qb_h�cn�]fcg\_^�`lig�nb_�

`c`nc_nb�ni�nb_�nq_hns)hchnb�jimcncih�[giha�nb_�-10�h[ncihm�qb_l_�[ko[]ofnol_�cm�jl[]nc]_^�

$<iab_h�-551%*� Nb_�nl_h^�ch�=[h[^c[h�[ko[]ofnol_�cm�nb_�`[lgcha�i`�m[fgihc^m(�qbc]b�

]igg[h^�nb_�bcab_mn�jlc]_�ch�=[h[^[*

Nb_�^_p_fijg_hn�i`�[ko[]ofnol_�ch�=[h[^[�b[m�hin�\__h�[m�`[mn�hil�[m�mj_]n[]of[l�

qb_h� ]igj[l_^� ni� nb_� ^_p_fijg_hn�i\m_lp_^� ch�inb_l� ch^omnlc[fct_^� ]iohnlc_m� p+cnb� [�

mcgcf[l�]fcg[n_�[h^�mocn[\f_�q[n_l�l_miol]_m*� M_p_l[f�l_[mihm�b[p_�\_#� *� *nlc\on_^�ni�nbcm(�

ih_�\_cha�nb_�b[lmb�]fcg[n_�ch�mig_�j[lnm�i`�nb_�]iohnls(�\on�[fmi�^c_� []n�nb[n�=[h[^[�b[m



[�lc]b�nl[^cncih�i`�̀ cmb_lc_m*� <s�b[pcha�nb_�fiha_mn�̀ cmfccha�]i[mnfch_�ch�nb_�qilf^(�cn�mncff�b[m�

ih_� i`�nb_�gimn�jli^o]ncp_� `cmb_lc_m� ch� nb_�qilf^*� Nbcm� b[m� mig_qb[n�g[lach[fct_^�

[ko[]ofnol_�l_f[n_^�[]ncpcnc_m*� ;hinb_l�l_[mih�`il�nb_�mfiq�̂ _p_fijg_hn�i`�[ko[]ofnol_�cm�

nb[n�^ig_mnc]�l[n_m�i`�̀ cmb�]ihmogjncih�[l_�l_f[ncp_fs�fiq*

>_mjcn_�[ff�nbcm(�nb_�[ko[]ofnol_�ch^omnls�b[m�^_p_fij_^�ch�=[h[^[�\_][om_�i`�[�

aliqcha�[q[l_h_mm�nb[n�[ko[]ofnol_�q[m�\_cha�mo]]_mm`offs�]ih^o]n_^�ch�inb_l�j[lnm�i`�nb_�

qilf^� [h^� nb[n� cn� l_jl_m_hn_^� nb_� jimmc\cfcns� i`� `ch[h]c[f� \_h_`cnm� [h^� _gjfisg_hn�

ijjilnohcnc_m�$<iab_h�-551%*� ;ko[]ofnol_�jli^o]_lm�m__e�ni�_rjfil_�gil_�_``c]c_hn�q[sm�

ni�jli^o]_�f[la_l�[h^�b_[fnbc_l�`cmb(�g[echa�nb_�afi\[f�[ko[]ofnol_�ch^omnls�[�aii^�miol]_�

i`�ijjilnohcnc_m�ni�^_p_fij�[h^�jli^o]_�aliqnb�_hb[h]cha�`f_^(�`__^�[^^cncp_m(�]b_gc][fm(�

jb[lg[]_onc][fm(�p[]]ch_m(�[h^�nb_l[j_onc]m�$L[n[`c[�-551%*

Gimn�[ko[]ofnol_�ch�=[h[^[�i]]olm�ih� nb_�Q_mn�=i[mn�[h^�nb_�;nf[hnc]�L_acih*�

Ch�nb_�Q_mn�=i[mn(�nb_�ch^omnls�^_p_fij_^�l[jc^fs�[`n_l�cnm�`ioh^[ncih�ch�nb_�f[n_� -53,#m(�

qcnb�jli^o]_lm�ch�<lcncmb�=ifog\c[�aliqcha�jlcg[lcfs�ch^ca_hiom�mj_]c_m(�mo]b�[m�]ibi�

[h^�=bchiie�m[fgih(�\on�gil_�l_]_hnfs�[fmi�;nf[hnc]�m[fgih*� @cmb�`[lgcha�b[m�^_p_fij_^�

gil_�mn_[^cfs�ch�nb_�;nf[hnc]�]i[mn�nb[h�ch�<lcncmb�=ifog\c[(�qcnb�[�mfiq(�il^_lfs�aliqnb*�

Nbcm� ch^omnls� jlcg[lcfs� jli^o]_m� ;nf[hnc]� m[fgih(� qbc]b� m_ff� `il� bcab� jlc]_m� $Jlc]_�

Q[n_lbiom_�G[h[a_g_hn�=ihmofn[hnm� -55-%*

*'*'-� 7cgSUg^fgdW�[`�7f^S`f[U�9S`SVS

;ko[]ofnol_�b[m�mn_[^cfs�_pifp_^�ch�;nf[hnc]�=[h[^[*� M_p_l[f�mj_]c_m�[l_�\_cha�

]ofnol_^�il�[l_�ch�[�l_m_[l]b�mn[a_�ni�[mm_mm�nb_�jin_hnc[f�`il�nb_cl�]ofnol_*� ;giha�nb_



]ofnol_^�ila[hcmgm(�nb_�ih_m�i`�al_[n_mn�p[fo_�ch�;nf[hnc]�=[h[^[�[l_6�;nf[hnc]�m[fgih(�

\fo_�gomm_f�i@gbWZca�SRcZWa#%�;g_lc][h�ismn_l(�l[ch\iq�nlion�[h^�mn__f�b_[^�nlion*� ;nf[hnc]�

m[fgih�b[p_�nb_�al_[n_mn�p[fo_(�`iffiq_^�\s�nlion(�\fo_�gomm_f�[h^�nb_�;g_lc][h�ismn_l*

*'+� IS^_a`[Ve�S`V�XdWeZiSfWd�eS^_a`[V�Ug^fgdW

*'+'*� IS^_a`[V�T[a^aYk�S`V�Ug^fgdW

M[fgihc^�`[lgcha�cm�[�`[clfs�l_]_hn�[]ncpcns�_p_h�nbioab� nb_�`[lgcha�i`�̀ cmb�b[m�

\__h�jl[]nc]_^�`il�nbiom[h^�i`�s_[lm�$Li\_lnm�[h^�Mb_jb_l^�-535%*�@cmb�`clig�nfc_�`[gcfs�

M[fgihc^[_�[l_�]iggihfs�l_`_ll_^�ni�[m�m[fgihc^m(�qcnb�;nf[hnc]�m[fgih�\_cha�nb_�\_mn�

ehiqh*� M[fgihc^m�ilcach[n_^�ch�nb_�]if^_l�q[n_lm�i`�nb_�hilnb_lh�b_gcmjb_l_(�[fnfcioab�

nb_s� [l_� hiq�qc^_fs� ^cmnlc\on_^� nblioabion� nb_� qilf^� $Mgcnb� -55/%*� L[ch\iq� nlion�

ilcach[n_^�ch�nb_�_[mn_lh�J[]c`c]�I]_[h�[h^�nb_�[l_[�q_mn�i`�nb_�Li]es�Giohn[chm�`lig�

hilnbq_mn_lh�G_rc]i�ni�;f[me[�$>loggih^�-5517�>o\_�[h^�G[mih�-551%*� Mch]_�nb_h(�

nb_s�b[p_�\__h�chnli^o]_^�[ff�ip_l�nb_�qilf^�$F[cl^�[h^�H__^b[g�-544%*� Nb_l_�[l_�nqi�

p[lc_nc_m�i`�l[ch\iq�nlion(�[�m[fn)q[n_l�`ilg�ehiqh�[m�mn__f�b_[^�[h^�[�`l_mbq[n_l�`ilg(�

qcnb�[�hog\_l�i`�mnl[ch�nsj_m� $>loggih^�-551%*

Nb_�m_]ih^�b[f`�i`�nb_�hch_n__hnb�]_hnols�m[q�nb_�chnli^o]ncih�i`�̀ cmb�]ofnol_�ch�

;nf[hnc]� =[h[^[(� nb_� g[ch� i\d_]ncp_� \_cha� nb_� mni]echa� i`�f[e_m� ni� g[chn[ch� h[nol[f�

jijof[ncihm*� Biq_p_l(�nb_� -51,m�[h^� -52,m�m[q�nb_�_g_la_h]_�i`�[�h_q�l_n[cf�g[le_n�

$>o\_� [h^�G[mih� -551%(�qcnb�l[ch\iq�nlion�\_cha�nb_�g[dil�`cmb�]ofnol_^*� Nb_�g[ch�

a_h_l[�]ofnol_^�ch�;nf[hnc]�=[h[^[�[l_6�B\Q]`Vg\QVca�$l[ch\iq�nlion(� ]onnbli[n�nlion%(�

EOZdSZW\ca�$\liie�nlion(�f[e_�nlion(�[l]nc]�]b[ll%�[h^�EOZ[O�$;nf[hnc]�m[fgih%*



M[fgihc^�]ofnol_�b[m�_rj_lc_h]_^�[�mo\mn[hnc[f�aliqnb�[ff�ip_l�nb_�qilf^�ch�nb_�

j[mn�^_][^_m(�[fnbioab�mig_�i`�nb_�\[mc]�n_]bhcko_m�b[p_�\__h�jl[]nc]_^�`il�[m�fiha�[m�nqi�

boh^l_^�s_[lm*� Nb_�fc`_�]s]f_�i`�[�nsjc][f�m[fgihc^�chpifp_m�mj[qhcha�ch�mb[ffiq�`l_mb�

q[n_l�mnl_[gm�^olcha�nb_�[onogh�$I]ni\_l�)�Hip_g\_l%*� Nb_�^_p_fijg_hn�i`�nb_�mj[qh_^�

_aam�jli]__^m�mfiqfs�^o_�ni�nb_�fiq�q[n_l�n_gj_l[nol_m�^olcha�qchn_l(�[h^�b[n]bcha�n[e_m�

jf[]_�ch�_[lfs�mjlcha�[`n_l�qbc]b�nb_s�mqcg�oj�ni�nb_�mol`[]_�ch�G[s�il�Doh_�qb_h�nb_�

q[n_l�n_gj_l[nol_�lcm_m�[h^�[jjlijlc[n_�`ii^�\_]ig_m�[p[cf[\f_*� Nb_�̀ ls�$f[n_l�][ff_^�j[ll%�

l_g[ch� ch� `c)_mbq[n_l�`il�[jjlircg[n_fs�.�s_[lm� ch�nb_�qcf^(� [`n_l�qbc]b�nb_s�l_[]b�nb_�

mgifn�mn[a_�[h^�gcal[n_�niq[l^m�nb_�m_[�ch�G[s�il�Doh_�$Li\_lnm�[h^�Mb_jb_l^�-535%*

=ofnol_�jl[]nc]_�qcnb�m[fgihc^m�`iffiqm�nbcm�j[nn_lh(�qcnb�nb_�^c``_l_h]_�nb[n�nb_�

b[n]bcha�ncg_�][h�\_�l_^o]_^�\s�l[cmcha�nb_�q[n_l�n_gj_l[nol_(�[h^�nb_�aliqnb(�ni�nb_�mgifn�

mn[a_�][h�\_�]igjl_mm_^�chni�ih_�il�nqi�s_[lm�$M[oh^_lm�-551%*� Ch�[ko[]ofnol_�mcno[ncihm(�

m[fgihc^m(� fce_�;nf[hnc]� m[fgih(� [l_� l_[l_^� ch� `l_mbq[n_l�ohncf� nb_� mgifn� mn[a_(� qbcf_�

inb_lm(� fce_�l[ch\iq�nlion(� [l_�_hncl_fs�]ofnol_^�ch�`l_mbq[n_l*� Qb_h�nb_m_�nqi�mj_]c_m�

mb[l_�nb_�]iggih�`l_mbq[n_l�]ih^cncihm(�nb_�jli\f_gm�[lcmga�^olcha�nbcm�mb[l_^�mn[a_�i`�

nb_cl�]ofnol_�[l_�mcgcf[l7�`il�_r[gjf_(�nb_�l[ha_�i`�cgjiln[hn�ch`_]nciom�[a_hnm�cm�nb_�m[g_*

*'+'+� IS^_a`[V�Ug^fgdW�[`�7f^S`f[U�9S`SVS

@l_mbq[n_l�]ofnol_�i`�m[fgih�b[m�n[e_h�jf[]_�mch]_�-5,,�ch�;nf[hnc]�=[h[^[*� Gimn�

i`�nb_m_�b[n]b_lc_m� q_l_� ^_p_fij_^� `il�jli^o]ncih�i`�dop_hcf_� m[fgih�ni� l_mni]e�qcf^�

jijof[ncihm�il�ni�_mn[\fcmb�h_q�jijof[ncihm�$M[cg^_lm� -551%*� ;nf[hnc]�=[h[^[�cm�[�g[dil�

mnlihabif^�`il�nb_�;nf[hnc]�m[fgih*� Biq_p_l(�nb_�_``ilnm�ni�_hb[h]_�mni]em�ch�nbcm�l_acih
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b[p_�\__h�`c[ag_hn_^�[h^�l_f[ncp_fs�ch_``_]ncp_�$Lcnn_l�[h^�=[l_s�-54,%�ohncf�l_]_hnfs*� Ch�

nb_�j[mn�^_][^_(� nb_�G[lcncg_�jlipch]_m�b[p_�_rj_lc_h]_^�[�l[jc^�_rj[hmcih�ch�`[lg_^�

m[fgih�jli^o]ncih�[h^�nb_�ch^omnls�b[m�^cp_lmc`c_^�qcnb�b[n]b_lc_m(�_kocjg_hn�mojjfc_lm(�

`__^�g[ho`[]nol_lm�[h^�jli]_mmcha�`[]cfcnc_m�$Jlc]_�Q[n_lbiom_�G[h[a_g_hn�=ihmofn[hnm�

-55-%*

*',� :[eWSeW�[`�Ug^fgdWV�X[eZ

>cm_[m_� ]ihnlif� cm� j[lnc]of[lfs� ^c``c]ofn� ch� [ko[nc]� msmn_gm� ^o_� ni� nb_� lif_� i`�

_hpclihg_hn[f� ]ih^cncihm*� Mig_� i`� nb_� g[dil� ^cm_[m_m� [l_� ][om_^� \s� ]b[ha_m� il�

^_n_lcil[ncih�ch�nb_�[ko[nc]�_hpclihg_hn*

*','*� <SUfade�iZ[UZ�bdWV[ebaeW�X[eZ�fa�V[eWSeW

*','*'*�A]\&W\TSQkk]ca

M_p_l[f�_hpclihg_hn[f�il�q[n_l�ko[fcns�ch^c]_m�[l_�ehiqh�ni�^cl_]nfs�il�ch^cl_]nfs�

]ihnlc\on_� ni� ^cm_[m_� j[nbia_h_mcm� ch� `[lg_^� `cmb*� Nb_m_� ch]fo^_7� n_gj_l[nol_(� jB(�

moj_lm[nol[ncih(�momj_h^_^�mifc^m(�_ria_hiom�nirchm(�moh\olh(�jl_^[ncih(�jbsmc][f�^[g[a_�

^o_�ni�b[h^fcha(�honlcncih(� mn[lp[ncih�[h^�^c_n[ls�nirc]cns�$Mionba[n_� -55/%*� M_p_l[f�i`�

nb_m_� [l_� e_s� jligin_lm� i`�ch`_]nciom� ^cm_[m_m*� @il�_r[gjf_(� bsj_lnb_lgc[� ch]l_[m_m�

mom]_jnc\cfcns� ni� ijjilnohcmnc]� ch`_]ncihm� fce_� ]ifogh[lcm� il� _^q[l^mc_ffimcm(� qbcf_�

bsjinb_lgc[�][h�f_[^�ni� `oha[f� ch`_]ncihm*� ;m�q_ff(� fiq�irsa_h(�bcab�[ggihc[(�bcab�

nol\c^cns� [h^� ip_l]liq^cha� f_[^� ni� \[]n_lc[f� ^_lgij[nbc_m7� bcab� n_gj_l[nol_m(�

ip_l]liq^cha(� ila[hc]� jiffoncih(� [h^� bsjirc[� [l_� jl_^cmjimcha� `[]nilm� `il� gincf_
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[_ligih[^�m_jnc]_gc[�$Hia[�-552%*

n� M'*'+�<\TSQbW]ca

Nb_l_�[l_�g[hs�ch`_]nciom�[a_hnm�nb[n�][om_�^cm_[m_�ch�`[lg_^�`cmb*� Nb_m_�ch]fo^_�

pclom_m(�\[]n_lc[�"4S`][]\Oa%� HWP`W]%�CaScR][]\Oa%� JS`aW\WO%�8ReO`RaWSZZO%� 6gb]^VOUO#%�

`ohac�"EO^`]ZSU\WO%�5`O\QVg][WQSa#%�[h^�j[l[mcn_m�$_]ni)�[h^�_h^i�j[l[mcn_m6�jliniti[h�

[h^�g_n[ti[h%�$Mionba[n_�-55/7�Hia[�-552%*

*','+� ;`VW_[U�V[eWSeWe'

;h�_h^_gc]�^cm_[m_�cm�ih_�nfc[n�cm�a_h_l[ffs�il�]ihmn[hnfs�`ioh^�[giha�ila[hcmgm�

nb[n�mb[l_�mcgcf[l�]ih^cncihm(�omo[ffs�ch�[�j[lnc]of[l�[l_[*� Ch�nb_�][m_�i`�m[fgihc^m(�nb_l_�

[l_�[�l[ha_�i`�̂ cm_[m_m�nb[n�[l_�mb[l_^�[giha�^c``_l_hn�mj_]c_m�qb_h�nb_�l_[lcha�]ih^cncihm�

[l_�mcgcf[l(�_*a*�qb_h�nb_�`cmb�[l_�l_[l_^�ch�̀ cl_mbq[n_l*� ;giha�nb_�hih)ch`_]nciom�^cm_[m_m�

_h^_gc]�ni�m[fgihc^m�[l_6�_hpclihg_hn[f�acff�^cm_[m_(�h_jblifcnbc[mcm(�mnl[q\_lls�^cm_[m_(�

`ch�hcjjcha(� mil_\[]e(� m_mnihimcm(� moh\olh(� \liqh�\fii^�^cm_[m_(� bsjirc[(� [hirc[(� a[m�

\o\\f_�^cm_[m_(�irsa_h�moj_lm[nol[ncih(�[h^�nb_l[j_on[hn�nirc]cnc_m�$Efihnt�-55/%*� Mig_�
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m[fgihc^� b_lj_mpclom(� D[j[h_m_� m[fgihc^� b_lj_mpclom(� ch`_]nciom� j[h]l_[nc]� h_]limcm(�

f[h^fi]e_^�m[fgih�pclom(�`i][f�h_]linctcha�b_j[ncncm(�;nf[hnc]�m[fgih�j[jcffig[(�ch`_]nciom�

b_g[nijic_mcm� h_]limcm� pclom(� lb[\^ipcl[f� b_j[ncncm� i`� m[fgihc^m(� pcl[f� b_gillb[ac]�

m_jnc]_gc[� $G];ffcmn_l� -55/%7� ^%� j[l[mcn_m6� 6]abWO� mjj*(� <QVbVg]^VbW`Wca� [cZkWT=WWa%�

@gf]P]Zca�QS`SP`OZWa%�;S\\SUcgO�aOZ[]\Wa%�?O[O�aOZ[]\OS%� [giha�inb_lm�$B_]eg[hh�
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*',',� Jab[US^�V[eWSeWe�aX�eS^_a`[Ve'

Nijc][f� ^cm_[m_m� i`�nb_� mech� [h^� acffm� i]]ol� `l_ko_hnfs� ch� m[fgihc^� `[lgcha�

ij_l[ncihm(�[h^�[l_(�ch�mig_�chmn[h]_m(�nb_�gimn�mcahc`c][hn�^cm_[m_�jli\f_g*� Nbcm�alioj�

i`�̂ cm_[m_m�omo[ffs�[jj_[l�ch�nb_�`ilg�i`�[h�éion\l_[eè(�qcnb�[h�[]]_f_l[ncha�j[nn_lh�i`�nb_�

gil\c^cns� [h^�giln[fcns� $Mj_[l_� [h^� @_laomih� -545\7� Nbil\og� [h^�Gi]]c[� -55/%*�

;]]il^chafs(� nfc_� ^_p_fijg_hn�i`�_``_]ncp_� nb_l[jc_m� ni� ]ihnlif� nb_m_� ^cm_[m_m� cm� [�nij�

l_m_[l]b�jlcilcns�]cn_^�\s�=[h[^c[h�m[fgihc^�jli^o]_lm�$;lgmnliha�-550%*

;h� _g_lacha� jl[]nc]_� ch�Hilnfc� ;g_lc][h� m[fgihc^� [ko[]ofnol_� chpifp_m� nb_�

jlijbsf[]nc]� nl_[ng_hn� i`� nb_m_� _rn_lh[f� ^cm_[m_m(� qbc]b� [l_� ]ihmc^_l_^� m_]ih^[ls�

ch`_]ncihm�nb[n�`iffiq�acff�[fn_l[ncih�^o_�ni�q[n_l�[hig[fc_m�mo]b�[m� jiil�q[n_l�ko[fcns�

$Biffcg[h� -55/%*� Nb_� ch]c^_h]_� i`�nb_m_� ^cm_[m_m� cm� bcab(� ni� nb_� jichn� i`�fcgcncha�

jli^o]ncih� i`�l[ch\iq� nlion� ch� Ihn[lci� $Mj_[l_� [h^� @_laomih� -545\%*� Jlijbsf[rcm�

chpifp_m� nb_� chn_lgcnn_hn� nl_[ng_hn� i`�b_[fnbs� `cmb�qcnb� ]b_gc][fm� mo]b� [m� `ilg[fch(
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bs^lia_h�j_lirc^_�[h^�]bfil[gch_)N� $Mj_[l_�[h^�@_laomih� -5457�<offi]e�_n�[f*�-55-7�

Nbil\og� [h^� Gi]]c[� -55/%*� Mig_� i`� nb_� mj_]c`c]� ^cm_[m_m� [a[chmn� qbc]b�

]b_gijlijbsf[]nc]�l_acg_m�[l_�om_^(� ch]fo^_�\[]n_lc[f�acff�^cm_[m_�$<I>%(�]ifogh[lcm�

^cm_[m_(�jliniti[f�ch`_]ncihm(�[h^�m[jlijbsnc]�`ohac�$>[iomn�[h^�@_laomih�-54/7�Mj_[l_�

[h^�@_laomih�-5457�G[]Gcff[h�-55-7�<slh_�_n�[f*� -5517� Hia[�-552%*

-*0� Nb_l[j_on[hnm�co�`cmb�^cm_[m_m

Nb_l[j_on[hnm�[l_�om_^�ni�nl_[n�[h^�jl_p_hn�nb_�ch]c^_h]_�i`�̂ cm_[m_*� ;h�i\mn[]f_�

]iggihfs�_h]iohn_l_^�cm�nb_�fiq�hog\_l�i`�]b_gc][fm�nb[n�[l_�[p[cf[\f_�`il�om_�ch�`ii^�

`cmb(�qbc]b�l_`f_]nm�nb_�gchbh[f�l_m_[l]b�nb[n�b[m�\__h�]ih^o]n_^�ih�`cmb�nb_l[j_on[hnm*�

Nb_l_�[l_�ihfs�nbl__�nb_l[j_on[hnm�nb[n�b[p_�\__h�l_pc_q_^�\s�B_[fnb�=[h[^[�[h^�[l_�

[p[cf[\f_�`il�om_�ch�`ii^�`cmb(�qbcf_�ch�nb_�Ohcn_^�Mn[n_m(�nb_l_�[l_�ihfs�`iol�$;lgmnliha�

-55/%*

Nb_�om_�i`�nb_l[j_onc]m�ch�nb_�jl_p_hncih�i`�̂ cm_[m_�cm�a[chcha�jijof[lcns�\_][om_�

nb_s�jlipc^_�[h�_``_]ncp_�g_nbi^�i`�]ihnliffcha�^cm_[m_(�mch]_�nb_�h_a[ncp_�_``_]nm�ih�`cmb�

ch]fo^_�l_^o]_^�`__^�]ihp_lmcih�_``c]c_h]s�[h^�cgj[cl_^�aliqnb�qbc]b�ch]l_[m_m�nb_�]imn�

i`� jli^o]ncih*� Nb_� nl_[ng_hnm� qcnb� nb_m_� nb_l[j_on[hnm� h__^� ni� \_� _``_]ncp_� [h^�

_]ihigc][f� ni� e__j� jli^o]ncih� ]imnm� ni� [� gchcgog� [h^� g[chn[ch� nb_� jli^o]_lmë�

]igj_ncncpcns*
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M_jmcm�cm�nb_�]ihn[gch[ncih�i`�[h�ila[hc]�msmn_g�\s�nfc_�chnli^o]ncih�i`�j[nfcia_hc]�

ila[hcmgm� il� nb_cl�nirchm� ni� nb_�\fii^�il�ncmmo_m*� ;h�[hncm_jnc]� cm� [�mo\mn[h]_�qbc]b�

jl_p_hnm�il�chbc\cnm�aliqnb�i`�nb_m_�ila[hcmgm�$B_lqca�-535%(�qbcf_�[�^cmch`_]n[hn�cm�domn�

[�mnliha_l�mifoncih�qbc]b�mn_lcfct_m�i\d_]nm(�jf[]_m(�il�mol`[]_m�nb[n�g[s�b[l\il�j[nbia_hm*�

A_h_l[ffs�[hncm_jnc]m�[h^�^cmch`_]n[hnm�[l_�[jjfc_^�nijc][ffs(�il�ch�^cjm�il�\[nbm�$B_lqca�

-535%*� Nb_�_``_]ncp_h_mm�i`�nb_m_�mo\mn[h]_m�p[lc_m�^_j_h^cha�ih�nb_�[giohn�i`�ila[hc]�

g[nn_l�jl_m_hn*� Qbcf_�nb_s�[l_�[giha�nb_�gimn�^[ha_liom�]b_gc][fm�ni�om_�ih�il�ch�nb_�

jl_m_h]_�i`�̀ cmb(�mig_�i`�nb_�gimn�`l_ko_hnfs�om_^�nb_l[j_on[hnm�om_^�ch�nb_�nl_[ng_hn�i`�

`cmb�^cm_[m_m�\_fiha� ni� nbcm� alioj*� ;giha� nb_�]b_gc][fm� om_^� `il� `cmb�[l_�jin[mmcog�

j_lg[ha[h[n_(� bs^lia_h�j_lirc^_(� b_[ps�g_n[f� m[fnm(� $_*a*� ]ijj_l(� tch]� il�g_l]ols%7�

`ilg[fch(�[f]ibif(�]bfilch_(�ci^ch_(�[h^�mi^cog�]bfilc^_*� >s_m�fce_�[]lc`f[pch_(�g_nbsf_h_�

\fo_(�[h^�g[f[]bcn_�al__h�[l_�[fmi�om_^�[m�^cmch`_]n[hnm*� >cmch`_]n[hnm�[l_�oh^ofs�om_^�ch�

`cmb� `[lgm� [m� ê`cmb�nl_[ng_hnmë� mch]_�mi�g[hs� `cmb�^cm_[m_m�[l_� ênijc][fë(� [h^�nb_�[a_hn�

][omcha� nb_� ^cm_[m_� cm� nb_l_`il_� mom]_jnc\f_� ni� nb_� []ncih�i`�[�q[n_l\ilh_� ^cmch`_]n[hn(�

qbc]b�cm�l_[ffs�]igj[l_^�ni�gimn�inb_l�`[lg�[hcg[fm*
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;�]b_ginb_l[j_onc]�[a_hn�cm�ih_�nb[n(�qb_h�om_^�ch�nb_�nl_[ng_hn�i`�ch`_]nciom�

^cm_[m_m(�qcff� ][om_� fcnnf_�il�hi� chdols�ni� nb_�bimn�mj_]c_m�qbcf_� _``_]ncp_fs� ecffcha� nb_�

][om[ncp_� ila[hcmg*� =b_ginb_l[j_on[hnm� ch]fo^_� [hnc\cinc]m(� [hncgc]li\c[fm(� nijc][f
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j[l[mcnc]c^_m�[h^�`ohac]c^_m*� Mig_�i`�nb_�gimn�_``_][]ciom�[hnc\[]n_lc[f�[a_hnm�[l_�nb_�

mof`ih[gc^_m(�mshnb_nc]�^loam�^cm]ip_l_^�ch�-5/.�ch�A_lg[hs�$B_lqca�-535%(�qbc]b�b[p_�

\__h� p_ls� _``c]c_hn� [a[chmn� al[g)h_a[ncp_� \[]n_lc[*� Nijc][f� j[l[mcnc]c^_m� jlipc^_� [h�

_``c]c_hn�q[s�ni�nl_[n�_]nij[l[mcnc]�]ih^cncihm(�nb_s�ch]fo^_6�g[f[]bcn_�al__h�$om_^�ch�nb_�

]ihnlif�i`�̀ ohac�ch�`cmb�_aam%(�`ilg[fch�[h^�ko[n_lh[ls�[ggihcog�]igjioh^m�$om_^�ni�

]ihnlif� \[]n_lc[f� acff�^cm_[m_� ch�`cs%*� Inb_l�_]nij[l[mcnc]c^_m� ch]fo^_� ]ijj_l� mofjb[n_(�

[]lc`f[pch_�[h^�jin[mmcog�j_lg[ha[h[n_�$;f^_lg[h�-5447�M]inn�-55/%*
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Nb_�[\ip_�g_hncih_^�nb_l[j_on[hnm�h__^�ni�\_�[^gchcmn_l_^�ch�[h�[^_ko[n_�q[s�

ni�g[rcgct_�nb_�b_[fcha�_``_]n�nb[n�nb_s�g[s�b[p_�ih�nb_�`cmb*� Nb_�nb_l[j_on[hnm�][h�\_�

om_^� [m� [� nl_[ng_hn� `il� nb_� ^cm_[m_� ih]_� jl_m_hn(� il� jlijbsf[]nc][ffs(� ni� jl_p_hn� nb_�

[jj_[l[h]_�i`�bimn�^cm_[m_m*
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Nb_�[ko[nc]�h[nol_�i`�nb_�`cmb�b[\cn[n�jim_m�mj_]c[f�jli\f_gm�[h^�]ihmc^_l[ncihm�

l_a[l^cha�nb_�[^gchcmnl[ncih�i`�̂ loam�ni�`cmb*�Nb_�`iffiqcha�lion_m�i`�[^gchcmnl[ncih�[l_�

il�b[p_�\__h�om_^6

[%� Nijc][f�[jjfc][ncihm6�Ch�nbcm�`ilg�i`�[jjfc][ncih�nb_�^loa�cm�[jjfc_^�^cl_]nfs�ip_l�

nb_� mol`[]_� i`�nb_� `cmb*� Nbcm� cm� [� aii^�g_nbi^� `il� nl_[ncha� moj_l`c]c[f� qioh^m� [h^�

of]_l[ncihm*� Biq_p_l� nbcm� g_nbi^� chpifp_m� chn_hm_� b[h^fcha� i`�nb_� `cmb� [h^� cm� hin�

_]ihigc][ffs�mioh^�qb_h�nl_[ncha�f[la_�hog\_lm�i`�̀ cmb�$B_lqca�-535%*
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ni�nb_�`cmb�ch�ih_�[ko[lcog�il�ni�nb_�`cmb�ch�[�`[lg*� ;�f[la_�hog\_l�i`�j[nbia_hm�][h�\_�

nl_[n_^�omcha�nbcm�n_]bhcko_*� Nb_l_�[l_�^c``_l_hn�nsj_m�i`�\[nbm�^_j_h^cha�ih�nb_�ncg_�i`�

nb_�[jjfc][ncih�[h^�nb_�]ih]_hnl[ncih�i`�nb_�]b_gc][f�om_^7�>cjm�g[s�p[ls� `lig�[�`_q�

m_]ih^m�ni�m_p_l[f�gchon_m(�qcnb�[�g[rcgog�i`�nbl__�gchon_m*� Nb_�]b_gc][f�cm�om_^�[n�[�

p_ls�bcab�]ih]_hnl[ncih�[h^�cn�cm�_``_]ncp_�ch�nb_�nl_[ng_hn�i`�_]nij[l[mcn_m�[h^�a_h_l[f�

_rn_lh[f�]ih^cncihm*� Mbiln�\[nbm�l[ha_�`lig� -1�gchon_m� ni�ih_�il�m_p_l[f�biolm�qcnfc�[�

g[rcgog�i`�.0�biolm*� Ch�[�`cmb�`[lg(�cn�cm�nsjc][f�ni�nl_[n�nb_�`cmb�`il�-� biol�ch�[�mn[nc]�

\[nb� \s� mnijjcha� nb_� q[n_l� `fiq*� Nb_� l_gip[f� i`� g_^c][ncih� [`n_l� nl_[ng_hn� cm�

[]]igjfcmb_^�\s�nolhcha�ih�nb_�`fiq�i`�q[n_l�[h^�[ffiqcha�cn�ni�`fiq�ion�i`�nb_�n[he�il�

l[]_q[s*� Nbcm�g_nbi^�b[m�nb_�[^p[hn[a_�nb[n�nb_�`cmb�̂ i�hin�h__^�ni�\_�b[h^f_^*� @fombcha�

cm�[�g_nbi^�_r]fomcp_�ni�`fiq�nblioab�msmn_gm�ch�qbc]b�nb_�^loa�cm�[jjfc_^�[n�nb_�chf_n�[h^�

[ffiq_^�ni�ai� nblioab�nb_�msmn_g�[h^�ion�nb_�_``fo_hn�jcj_*� Fiha�\[nbm�om_�p_ls� fiq�

]ih]_hnl[ncihm�i`�nb_�nb_l[j_on[hn�[h^�nbcm�g[e_m�cn�ih_�i`�nb_�gimn�ch_``c]c_hn�g_nbi^m�

ni�nl_[n�^cm_[m_�ch�`cmb�$B_lqca�-5357�M]inn�-55/%*

]%� Il[f� [^gchcmnl[ncih� cm� omo[ffs� ^ih_� nblioab� g_^c][n_^� `__^(� [h^� cm� om_^�

_rn_hmcp_fs� ni� ]ig\[n�msmn_gc]� ch`_]ncihm(� \inb�jlijbsf[]nc][ffs� [h^� `il� nl_[ng_hn�i`�

^cm_[m_*

^%� Chd_]ncihm� [n_� om_`of� c`�nb_s� ][h�\_� [^gchcmn_l_^�_]ihigc][ffs� [h^�qcnbion�

b[lgcha� nb_� `cmb*� Nb_l_� [l_� m_p_l[f�q[sm� ni� chnli^o]_� nb_� nb_l[j_on[hn�\s� chd_]ncih6�

chnl[gom]of[lfs(�chnl[p_hiomfs�il�chnl[j_lcnih_[fs*� Nb_�gimn�]iggih�g_nbi^�i`�chd_]ncih�

cm� chnl[j_lcnih_[f*� Nb_�^loa� [^gchcmn_l_^�gomn�\_�bcabfs� [\mil\[\f_� [h^�[\f_� ni� j[mm
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nblioab�nb_�j_lcnih_[f�][pcns�[h^�inb_l�g_g\l[h_m�ni�\_�[\mil\_^�chni�nb_�][l^cip[m]of[l�

msmn_g�$B_lqca�-5357�;h^_lmih�[h^�G[s_l�-55/%*
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=b_gc][fm� gomn� \_� ][l_`offs�gihcnil_^(� mch]_� nb_s�g[s� ][om_� ^[g[a_� ni� nb_�

_rjim_^�_jcnb_fc[f�mol`[]_m�$acff�g_g\l[h_m�[h^�_jc^_lgcm%*� Nbcm�qiof^�nb_h�[``_]n�nb_�

jbsmcifiac][f�`oh]ncihm�i`�nb_�`cmb(�gimn�]iggihfs�\s�][omcha�cihi)�[h^�imgil_aof[ncih�

^cmnol\[h]_m(�qbc]b�g[s(� ch�nolh(�[``_]n�l_mjcl[nils�a[m�_r]b[ha_(�[]c^)\[f[h]_�[h^�nb_�

_r]l_ncih�i`�q[mn_�jli^o]nm�$Di\fcha�-550%*� Nb_l[j_on[hn�chnirc][ncihm�[l_�p_ls�]iggih�

[h^�omo[ffs� chpifp_�[h�ip_l^im_� i`�nb_�]b_gc][f� chn_h^_^�ni�nl_[n�[�^cm_[m_�]ih^cncih�

$Efihnt�*22,#'� Biq_p_l(�_p_h�ch�nb_�][m_m�qb_h�nb_�jlij_l�̂ im_�cm�\_cha�om_^(�[�]b_gc][f�

g[s�mncff�b[p_�[^p_lm_�_``_]nm(�mch]_�nb_�]b_gc][f�g[s�b[p_�nirc]�jlij_lnc_m�^_j_h^cha�ch�

nb_�]b[l[]n_lcmnc]m�i`�nb_�q[n_l�ch�nb_�n[he*� Nb_�nirc]cnc_m�i`�[�qc^_�l[ha_�i`�mo\mn[h]_m�

][h� ]b[ha_� ^_j_h^cha� ch� nb_� jB(� nin[f� b[l^h_mm(� m[fchcns(� ila[hc]� ][l\ih� ]ihn_hn(�

n_gj_l[nol_�[h^�^cmmifp_^�irsa_h�$Di\fcha�-550%*

*'.� 9Z^adS_[`W&J

=bfil[gch_)N�cm�ih_�i`�nb_�]b_gc][fm�om_^�ni�nl_[n�il�jl_p_hn�nijc][f�ch`_]ncihm*�

=bfil[gch_)N�b[m�\__h�om_^�ni� nl_[n�qioh^m(� mn_lcfct_� ^lchecha�q[n_l(� [h^�ni� m[hcnct_�

^[clc_m� $@lig� -54,%(� ch� [^^cncih� ni� cnm� om_� [m� [� `cmb� nb_l[j_on[hn*� =bfil[gch_m� [l_�

]igjioh^m�nb[n�]ihn[ch�ih_�il�gil_�]bfilch_�[nigm�[nn[]b_^�ni�hcnlia_h�$Mb_fngcl_�-52.%*�

Qb_h�]bfil[gch_m�[l_�^cmmifp_^�g�q[n_l(�nb_�H)=f�\ih^�cm�j[lnc[ffs�bs^lifst_^(�][omcha
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nb_�l_f_[m_�i`�bsji]bfiliom�[]c^�il�`l__�]bfilch_(�qbc]b�cm�l_mjihmc\f_�`il�nb_�\f_[]bcha�

[h^�^cmch`_]ncha�jlij_lnc_m�i`�nb_�]bfil[gch_�mifoncih�$Mb_fngcl_�-52.(�M]inn�-55/%*� Nb_�

\[]n_lc]c^[f�[]ncih�i`�nb_H)]bfili�mof`ih[gc^_m�$]bfil[gch_)N%�^_j_h^m�ih�nb_�[]ncp[ncih�

i`�nb_�]bfilch_�\s�nb_�mof`ihsf�alioj(�qbc]b�[fmi�jl_p_hnm�nb_�gcal[ncih�i`�nb_�]bfilch_�ni�

nb_�lcha�mnlo]nol_�$Mb_fngcl_�-52.%*� Inb_l�`[]nilm�chpifp_^�ch�nb_�_``c][]s�i`�nfc_�[]ncih�i`�

]bfil[gch_)N�[l_�mni]echa�^_hmcns�[h^�nb_�jl_m_h]_�i`�momj_h^_^�mifc^m�ch�nb_�n[he�qfcc]b�

[``_]n�nb_�\ci[p[cf[\cfcns�i`�]bfil[gch_)N�$M]bhc]e�-5447�Imnf[h^�_n�[c*� -551%*

=bfil[gch_m�b[p_�m_p_l[f�[^p[hn[a_m6� -%� nb_�j_l]_hn[a_m�i`�bsji]bfiliom� []c^�

jl_m_hn� ch� [� ]bfil[gch_� mifoncih� [l_� p_ls� mg[ff� qb_h� ]igj[l_^� qcnb� nbim_� i`� [�

bsji]bfilcn_�mifoncih�i`�]igj[l[\f_�[p[cf[\f_�]bfilch_�mnl_hanb7�.%�]bfil[gch_m�][h�\_�

g[le_n_^� [m� ^ls� jiq^_lm� qbc]b�g[e_m� mnil[a_� ]ihp_hc_hn� [h^� nb_� fimm� i`�[p[cf[\f_�

]bfilch_�gchcg[f�$Mb_fngcl_�-52.%*� =bfil[gch_)N�$mi^cog�dX)nifo_h_mof`\h]bfil[gc^_%�

b[m�\__h�om_^�ni�nl_[n�\[]n_lc[f�acff�^cm_[m_�ch�m[fgihc^m�$;h^_lmih�[h^�G[s_l�-55/%�[h^�

cm�[giha�nb_�_cabn�nb_l[j_on[hnm�]ihmc^_l_^�ch�nb_�al_[n_mn�h__^�i`�l_acmnl[ncih�$M]bhc]e�

-544%*� =bfil[gch_)N�cm�[�H)]bfili�mof`ih[gc^_�^_lcp[ncp_�qbim_�`ilgof[�cm6

9>[&9Y>Q&IEl&D9^DS'�,>lE

;n�.1Å=�cn�cm�-.!�mifo\f_�ch�q[n_l�[h^�nb_�[p[cf[\f_�]bfilch_�]ihn_hn�cm�][*�.1!�$Mb_fngcl_�

-52.%*� =bfil[gch_)N� cm� om_^� mo]]_mm`offs� ch� nb_� `cmb� `[lgcha� ch^omnls� ni� nl_[n�

gsri\[]n_lc[(�6]abWO%� F`WQV]RW\O%�[h^�:g`]ROQbgZca�$M]inn�-55/%*� @lig�$-54,%�l_jilnm�

nb[n�[�^im_�i`�2*1�il�4*1�ga+F�]ihnlif�\[]n_lc[f�acff�^cm_[m_�ch�l[ch\iq�nlion(�[�̂ im[a_�q_ff
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\_fiq�nb_�nirc]�f_p_fm�i`�]bfil[gch_)N�ni�l[ch\iq�nlion*� =bfil[gch_)N�[n�[�^im_�i`�4*1�

ga+F�cm�gimn�_``_]ncp_�ch�nb_�nl_[ng_hn�i`�\[]n_lc[f�acff�^cm_[m_(�qb_h�cn�cm�[jjfc_^�ch�nb_�

_[lfs�mn[a_m�i`�nfc_�^cm_[m_�$<offi]e�_n�[f*f55-%�[h^�qb_h�\[]n_lc[�[l_�nb_�mif_�_ncifiac][f�

[a_hnm�$Imnf[h^�_n�[f*� -551%*� Nb_�l_mofnm�i\n[ch_^�qcnb�nb_�nl_[ng_hn�qcnb�]bfil[gch_)N�

[l_�\_nn_l�nb[h�nbim_�i\n[ch_^�qcnb�inb_l�nb_l[j_on[hnm� nb[n�b[p_�\__h�om_^�ni� ]ig\[n�

\[]n_lc[f� acff� ^cm_[m_(� mo]b� [m� ]ijj_l� mofjb[n_(� []_nc]� []c^(� pch_a[l(� m[fn(� jin[mmcog�

j_lg[ha[h[n_(�Li]][fÖ(�jslc^sfg_l]olc]�[]_n[n_(�fcah[m[h�R(�[h^�bs[gch_*� ;ff�nbcm�b[m�

g[^_�]bfil[gch_)N�nb_�jlcg[ls�nl_[ng_hn�i`�]bic]_�ih�22!�i`�nb_�l[ch\iq�nlion�`[lgm�ch�

Ihn[lci�nb[n�[l_�omcha�nb_l[j_onc]�[a_hnm�$Nbil\og�[h^�Gi]]c[�-55/%*� Nbcm�m[g_�mno^s�

[fmi�l_jilnm�nfc[n�nb_�]b_gc][f�cm�om_^�\inb�[m�[�nb_l[j_onc]�[h^�[�jlijbsf[]nc]�[a_hn*� Mgcnb�

_n�[f*�$-55/%�l_jiln_^�nb[n�[�mcgcf[l�j_l]_hn[a_�i`�̀ [lgm�[l_�omcha�]bfil[gch_)N�ch�nlion�

b[n]b_lc_m�ch�Pclachc[(�OM;*

Nirc]cns�i`�]bfil[gch_)N�cm�ch]l_[m_^�[n�bcab�n_gj_l[nol_m(�mi`n�q[n_l�$M]bhc]e�

-544%�[h^�[]c^c]�q[n_l�$=limm�[h^�Bolm_s�-53/%7�biq_p_l�nfc_�[]ncpcns�i`�]bfil[gch_)N�[h^�

cnm�nirc]cns�cm�l_^o]_^�qb_h�bcab�ila[hc]�fi[^m�[l_�jl_m_hn�ch�nb_�n[hem�$M]bhc]e�-544%*

-*2� Mnl_mm�ch�`cmb

Jbsmc][f� ^cmnol\[h]_m�_h]iohn_l_^�ch�[ko[]ofnol_�mo]b�[m� nb_� chnli^o]ncih�i`�[�

nb_l[j_onc]�nl_[ng_hn�ch�nb_�n[he�q[n_l(�b[h^fcha�[h^�nl[hmjiln�][om_�mnl_mm� ch�`cmb�[h^�

_pie_�[�p[lc_ns�i`�l_mjihm_m�nb[n�[l_�g[chfs�[^[jncp_(�\on�nb[n�][h�[fmi�\_�g[f[^[jncp_�

$<[lnih�[h^�Cq[g[�-55-%*� Hilg[f�jbsmcifiac][f�[^[jn[ncihm�ch�̀ cmb�mo]b�[m�mgifnc`c][ncih�

[fmi�jlipie_�[�lcm_�ch�nb_�]ilncmif�f_p_fm�i`�̀ cmb�$<[lnih�_n�[c� -5417�Mblcgjnih�_n�[f*� -550%*
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Nb_� n_lg� êmnl_mmë� cm�qc^_fs�om_^�ni�^_m]lc\_�mcno[ncihm� ch�qbc]b�nb_� `cmb�`[cf� ni�

j_l`ilg� ni� nb_cl� `off� jin_hnc[f*� Nb_� `cmbëm� j_l`ilg[h]_� g[s� \_� nbom� fcgcn_^� oh^_l�

[ko[]ofnol_� ]ih^cncihm(� mch]_�nb_� `cmb�l_mjih^�qcnb�[�qc^_�l[ha_�i`�jbsmcifiac][f� [h^�

_h^i]lchifiac][f� ]b[ha_m� qbc]b� [``_]n� nb_cl� [\cfcns� ni� molpcp_(� aliq(� [h^� l_jli^o]_�

$Jc]e_lcha� -55.%*� ;�^_`chcncih�i`�mnl_mm�cm�nb[n�acp_h�\s�<l_nn�ch�-514�$Jc]e_lcha�-55/%(�

ch�qbc]b�mnl_mm�cm�^_`ch_^�[m6

é�[�mn[n_�jli^o]_^�\s�[hs�_hpclihg_hn[f�`[]nil�qbc]b�_rn_h^m�nb_�hilg[f�
[^[jncp_�l_mjihm_m�i`�[h�[hcg[f(�il�qbc]b�̂ cmnol\m�nb_�hilg[f�`oh]ncihcha�
ni�mo]b�[h�_rn_hn�nb[n�nb_�]b[h]_m�i`�molpcp[f�[l_�mcahc`c][hnfs�l_^o]_^è

Gimn�^_`chcncihm�i`�mnl_mm�m__g�ni�[al__�nb[n�mnl_mm�l_jl_m_hnm�[�l_[]ncih�\s�`cmb�ni�

[�mncgofom�[h^�nb[n�nbcm�l_mjihm_�g[s�mig_biq�[fn_l�nb_�`cmbëm�big_imn[nc]�mn[n_�$<[lnih�

[h^�Cq[g[�-55-%*

*'/'*� JZW�efdWee�dWeba`eW

Nb_� _``_]n� i`�nb_� mnl_mm� l_mjihm_� ch� [h� [hcg[f� cm� chcnc[ffs� \_h_`c]c[f(� mch]_� cn�

jlipc^_m�[�jbsmcifiac][f�j[nbq[s�qbc]b�g[s�\_�\_h_`c]c[f�ch�l_mjih^cha�ni�nb_�mnl_mmil*�

@il�_r[gjf_(�nb_�j[nbq[s�[ffiqm�`cmb�ni�gi\cfct_�_h_las�\s�]b[hacha�cnm�g_n[\ifcmg�`lig�

[h�[h[\ifc]�ni�[�][n[\ifc]�mn[n_�$Jc]e_lcha�-55.7�-55/%*� Biq_p_l(�qb_h�nb_�mnl_mm�cm�m_p_l_�

il�jlifiha_^(�^[g[acha�mc^_)_``_]nm�[jj_[l�qbc]b�g[s�]ihnlc\on_�ni�^_f[s_^�giln[fcns�ch�

`cmb�$<[lnih�[h^�Cq[g[�-55-%*

N_f_imn�`cmb�l_mjih^�ch�[�mcgcf[l�q[s�ni�gimn(�c`�hin�[ff(�`ilgm�i`�_hpclihg_hn[ffs�

l_f[n_^�mnl_mm*� Cn�b[m�\__h�jimnof[n_^�nb[n�[�mnl_mm_^�ila[hcmg�_rj_lc_h]_m�nbl__�^cmnch]n
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jb[m_m�nb[n�b[p_�\__h�n_lg_^�nb_�A_h_l[f�;^[jn[ncih�Msh^lig_�$A;M%6�nb_�`clmn�mn[a_�cm�

[h�[f[lg�l_[]ncih(�]b[l[]n_lct_^�\s�[�l[jc^�jbsmcifiac][f�l_mjihm_(�`iffiq_^�\s�[�m_]ih^�

mn[a_� i`�l_mcmn[h]_(� ch�qbc]b� nb_� ila[hcmg� [^[jnm� ni� il� ]igj_hm[n_m� `il� nb_� [fn_l_^�

]ih^cncihm*� C`�nb_�mnl_mm� cm�m_p_l_(�]igj_hm[ncih�g[s�hin�\_�jimmc\f_�[h^�nb_�ila[hcmg�

l_[]b_m�nb_�nbcl^�mn[a_�qbc]b�cm�_rb[omncih�$<[lnih�[h^�Cq[g[�-55-%*� Nbcm�gi^_�i`�[]ncih�

cm� [� a_h_l[fct[ncih� [h^�g[s�hin�\_� [jjfc][\f_� ni� [ff� mcno[ncihm*� ;hinb_l�[jjli[]b� ni�

^_`chcha�n_gjil[f�]b[ha_m�ch�mnl_mm�l_mjihm_�cm�nb_�ih_�n[e_h�\s�Gi\_la(�qbi�^cpc^_m�cn�

chni�nbl__�mn[a_m6�-%�l_]iahcncih�i`�[�nbl_[n�ni�big_imn[mcm(�.%�nb_�mnl_mm�l_mjihm_�cnm_f`(�[h^�

/%�nb_�]ihm_ko_h]_m�i`�mnl_mm*

Nb_l_�[l_�nqi�g[ch�]igjih_hnm�i`�nb_�h_oli)_h^i]lch_�msmn_g�nb[n�[l_�[]ncp[n_^�

^olcha�nb_�mnl_mm�l_mjihm_6� nb_�msgj[nb_nc]i)]blig[``ch�msmn_g�[h^�nb_�bsjinb[f[gc])�

jcnocn[ls)chn_ll_h[f�$BJC%�[rcm*� Nb_�_``_]n�i`�nb_�msgj[nb_nc]i)]blig[``ch�msmn_g�cm�nb_�

l_f_[m_�i`�][n_]bif[gch_m�$[^l_h[fch_(�hil)[^l_h[fch_�[h^�^ij[gch_%(�qbcf_�nb_�BJC�[rcm�

l_f_[m_m�]ilnc]imn_lic^m�$Jc]e_lcha�-55.%*

*'/'+� IfdWee�S`V�fZW�>F?�Sj[e

Nb_�bsjinb[f[gc])jcnocn[ls)chn_ll_h[f�[rcm�cm�j[ln�i`�nb_�`cmbëm�_h^i]lch_�msmn_g�

[h^� ]ihmcmnm� i`� [� bc_l[l]bs� i`� bilgih[f� j[nbq[sm*� H_olim_]l_nils� ]_ffm� ch� nb_�

bsjinb[f[gom�)�[�mj_]c[fct_^�l_acih�ch�nb_�p_hnl[f�j[ln�i`�nb_�\l[ch�)�l_f_[m_�nb_�bilgih_�

]ilnc]inlijch)l_f_[mcha� `[]nil� $ALJ%(� qbc]b� mncgof[n_m� nb_� jcnocn[ls� af[h^� ni� m_]l_n_�

[hinb_l�bilgih_(�[^l_hi]ilnc]inlijch�$;=NB%�chni�nb_�\fii^*� Qb_h�;=NB�l_[]b_m�nb_�

chn_ll_h[f� ]_ffm� i`�nb_� [hn_lcil�j[ln�i`�nb_� `cmb�ec^h_s(� nb_m_� ]_ffm� l_f_[m_� ih_�il�gil_
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]ilnc]imn_lic^m�chni�nb_�\fii^*� Ch�m[fgihc^m�nb_�gimn�jf_hnc`of�[h^�cgjiln[hn�]ilnc]imn_lic^�

cm�]ilncmif�$Jc]e_lcha� -543%*

Nb_�BJC�[rcm�ch�n_f_imn�`cmb�cm�[]ncp[n_^�ch�l_mjihm_�ni�[fgimn�[ff�`ilgm�i`�mnl_mm(�

[h^�f_[^m�ni�[h�_f_p[ncih�ch�\fii^�]ilnc]imn_lic^�f_p_fm*� Nb_�jl_]cm_�lif_�nb[n�]ilncmif�jf[sm�

ch�nbcm�l_mjihm_�cm�mncff�nb_�mo\d_]n�i`�go]b�̂ _\[n_(�\on�nb_l_�cm�_pc^_h]_�nfc[n�moaa_mnm�nfc[n�

cn�jligin_m�afo]ih_ia_h_mcm�$Jc]e_lcha�-543�[h^�-55.%�[h^�fcjifsmcm*� <inb�i`�nfc_m_�[l_�

cgjiln[hn�`[]nilm�ch�nb_�gi\cfct[ncih�i`�_h_las�l_m_lp_m� ch�mnl_mm_^�`cmb*� Infc_l�mno^c_m�

moaa_mn�nb[n�]ilncmif�b[m�[h�imgil_aof[nils�lif_�ch�`cmb�$Jc]e_lcha�-55.%(�[]]_f_l[ncha�nfc_�

l_)_mn[\fcmbg_hn�i`�imginc]�[h^�i`�cihc]�_kocfc\lcog�^olcha�nb_�l_]ip_ls�jb[m_�`iffiqcha�

mnl_mm*

*'/',� JkbWe�aX�efdWee

>_`chcha� nb_� mnl_mm� _p_hn� ch� n_lgm� i`�n_gjil[f� ]b[l[]n_lcmnc]m� cm� jli\[\fs� [h�

[lnc`c]c[f�jli]_mm�i`�̂ cmnch]ncih*� Biq_p_l(�cn�cm�qc^_fs�om_^�ch�mno^c_m�i`�nb_�`cmb�mnl_mm�

l_mjihm_*

*'/','*� 4QcbS�Eb`Saa'

;]on_� mnl_mm� i]]olm� qb_h� nb_� mnl_mmil� cm� l_gip_^� \_`il_� jbsmcifiac][f�

]igj_hm[ncih�b[m�\__h�[]fcc_p_^�$Mogjn_l�_n�[f*� -542%*� A_h_l[ffs�nb_�mnl_mm�cm�i`�mbiln�

^ol[ncih6�gchon_m� il�biolm*� Jli]_^ol_m� ]iggil*� ni� nb_� [ko[]ofnol_� ch^omnls(� mo]b�[m�

h_nncha(�al[^cha(�milncha(�b[h^fcha(�jlijbsf[]nc]�nl_[ng_hn(�mni]echa(�[h^�b[ofcha�qiof^�\_�

]ihmc^_l_^�[]on_�mnl_mmilm�$<[lnih�_n�[F� -54,7�<[lnih�[h^�Cq[g[�-55-7�Jc]e_lcha�-55/%*

.,



Nb_�\fii^�]ilnc]imn_lic^�f_p_fm�ch]l_[m_�l[jc^fs(�\on�l_nolh�ni�hilg[f�il�\[m[f�f_p_fm�qcnbch�

.0�biolm�$Jc]e_lcha�_n�[F� -54.%*� Nb_�g[ahcno^_�[h^�l[n_�i`�]b[ha_�i`�\fii^�]ilnc]imn_lic^�

f_p_fm�ch�mnl_mm_^�m[fgihc^�`cmb�^_j_h^�ih�nb_�h[nol_�[h^�m_p_lcns�i`�nb_�mnl_mm(�nb_�mj_]c_m�

[h^�nb_�mnl[ch�i`�̀ cmb�$Jc]e_lcha�[h^�Jinncha_l�-545%(�[h^�nb_�_hpclihg_hn[f�n_gj_l[nol_�

$<[lnih� [h^� M]bl_]e� -543%*� Nbcm� ch]l_[m_� ch� nb_� ]ilncmif� f_p_fm� b[m� \__h� om_^� [m� [�

ko[hncn[ncp_�ch^_r�i`�nb_�^_al__�i`�mnl_mm�_rj_lc_h]_^�\s�nb_�`cmb*

*'/','+� 6V`]\WQ�Eb`Saa'

;�]blihc]�mnl_mm�_p_hn�cm�ih_�qbc]b�cm�]ihnchoiom�ip_l�[�fiha�j_lci^�i`�ncg_(�mi�

nb[n�`iffiqcha�nb_�chcnc[f�_f_p[ncih�i`�nb_�]ilncmif�f_p_fm(�nb_�`cmb�[]]fcg[n_(�[fnbioab�[n�[�

l_^o]_^�f_p_f�i`�j_l`ilg[h]_�$Jc]e_lcha�-543%*� ?r[gjf_m�i`�]blihc]�mnl_mmilm� [mmi]c[n_^�

qcnb� `cmb� `[lgcha� [l_� ip_l]liq^cha(� p[lc[\f_� q[n_l� ko[fcns(� mi]c[f� ^igch[ncih(� [h^�

_rjimol_� ni� hip_f� _hpclihg_hnm� $Jc]e_lcha� -55/%*� Nb_�\fii^�]ilncmif� f_p_fm�g[s� \_�

_f_p[n_^�`il�^[sm�il�q__em(�\on�[]]fcg[ncih�_p_hno[ffs�i]]olm�$Jc]e_lcha�[h^�Jinncha_l�

-541%*� Nbcm�][h�n[e_�[m�fiha�[m�.1�^[sm�ni�\_�[]bc_p_^(�[fnbioab�[�j_lci^�i`�3)-,�^[sm�cm�

gil_�omo[f� $M]bl_]e� -54-%*� ;]]fcg[ncih�ni�]blihc]� mnl_mm�qcnbch�[�`_q�^[sm�^i_m�hin�

i]]ol�chp[lc[\fs(�[h^�nbcm�g[s�f_[^�ni�[h�ch]l_[m_�bc�giln[fcns�^o_�ni�]iggih�\[]n_lc[f�[h^�

`oha[f�^cm_[m_m�$Jc]e_lcha�[h^�Jinncha_l�-545%*

*'/'-� JkbWe�aX�efdWee�dWeba`eW

Nb_�m_p_lcns�i`�nb_�jbsmcifiac][f�_``_]nm�l_mofncha�`lig�mnl_mm�][h�\_�gihcnil_^�

omcha�[�qc^_�[ll[s�i`�\ci]b_gc][f�[h^�jbsmcifiac][f�jli]_^ol_m*� Nb_l_�[l_�nbl__�\cifiac][f

.-



f_p_fm�ch�qbc]b�nb_m_�]b[ha_m�][h�\_�[mm_mm_^6�nb_�jlcg[ls(�m_]ih^[ls�il�n_lnc[ls�mnl_mm�

l_mjihm_m(�[]]il^cha�ni�nb_�f_p_f�i`�ila[hct[ncih�i`�nb_�l_mjihm_�$<[lnih�[h^�Cq[g[�-55-%*

+*�/'-'*�C`W[O`g�ab`Saa�`Sa^]\aS

Nb_�jlcg[ls�mnl_mm�l_mjihm_�cm�l_[^cfs�[mm_mm_^�\s�gihcnilcha�nb_�lcm_�[h^�`[ff�i`�

jf[mg[�]ilncmif�il�][n_]bif[gch_�]ih]_hnl[ncihm*� G_nbi^m�ni�[mm_mm�nb_�jlcg[ls�mnl_mm�

l_mjihm_�chpifp_�\ch^cha�[mm[sm�qcnb�l[^ci[]ncp_�nl[]_lm(�_*a*�l[^cicggohi[mm[sm�$LC;%�

$Q_^_g_s_l�_n� [f*f55,%*� =[n_]bif[gch_m� ][h�\_�g_[mol_^�\s�omcha� l[^ci� _htsg[nc]�

jl_j[]e[a_^� ecnm(� nbch� f[s_l� ]blig[:�ial[jbs� $NF=%(� mj_]nli`foilig_nls(� [h^� fckoc^�

]blig[nial[jbs�$F=%*� Biq_p_l(�gimn�i`�nb_m_�g_nbi^m�[l_�kocn_�_rj_hmcp_*� =ilncmif�cm�

nb_� j[l[g_n_l� i`� ]bic]_� qb_h� [mm_mmcha� jlcg[ls� mnl_mm� l_mjihm_(� \_][om_� i`� cnm�

l_mjihmcp_h_mm�ni�mnl_mmilm(�_[m_�i`�g_[mol_g_hn(�`oh]ncih[f�mcahc`c][h]_�ch�jbsmcifiac][f�

jli]_mm_m�[``_]ncha�`cmb�b_[fnb(�[\oh^[hn�\[]ealioh^�fcn_l[nol_�ih�]ilnc]imn_lic^m(�[mm[s�

mj_]c`c]cns�[h^�_]ihigs(�[h^�]ilncmifëm�\_nn_l�mn[\cfcns�nb[h�][n_]bif[gch_m�^olcha�hilg[f�

`l__t_l�mnil[a_�$Q_^_g_s_l�_n�[f*� -55,7�<[lnih�[h^�Cq[g[�-55-%*

*'/'-'+� ESQ]\RO`g�ab`Saa�`Sa^]\aS

Mch]_�nb_�jlcg[ls�mnl_mm�l_mjihm_�][om_m�jbsmcifiac][f�]b[ha_m(�nb_m_�][h�\_�om_^�

[m�[�g_[mol_�i`�nb_�mnl_mm�l_mjihm_*� Nb_m_�jbsmcifiac][f�]b[ha_m�[l_�^_`ch_^�[m�m_]ih^[ls�

mnl_mm�l_mjihm_m�[h^�i]]ol�[m�[�l_mofn�i`�nb_�jlcg[ls�$c*_*�_h^i]lch_%� l_mjihm_m*� Nb_m_�

l_mjihm_m�][h�\_�g_n[\ifc]�$_*a*�jf[mg[�afo]im_(�f[]nc]�[]c^(�]bif_mn_lif%(�b_g[nifiac][f�

$_*a*� b_g[ni]lcn(� f_o]i]lcn(� b_giafi\ch%(� bs^ligch_l[f� $_*a*� jf[mg[�]bfilc^_(� mi^cog(

..



jin[mmcog(�jlin_ch%(�[h^�mnlo]nol[f�$_*a*�chn_ll_h[f�]_ff�mct_(�]ih^cncih�`[]nil%�$Q_^_g_s_l�

_n�[f*� -55,7�<[lnih�[h^�Cq[g[�-55-7�Cq[g[�_n�[f*� -551%*

*'/'-',� FS`bWO`g�ab`Saa�`Sa^]\aS

Qb_h�nb_�_``_]nm�i`�[�mnl_mmil�[l_�l_`f_]n_^�[n�nb_�qbif_)[hcg[f�f_p_f(�nb_m_�[l_�

l_`_ll_^�[m�n_lnc[ls�mnl_mm�l_mjihm_m*� Nb_m_�ch]fo^_�]b[ha_m�ch�nb_�g_n[\ifc]�l[n_(�b_[fnb(�

\_b[pciol(� aliqnb(� molpcp[f(� [h^� l_jli^o]ncp_� mo]]_mm*� Nbcm� omo[ffs� g_[hm� nb[n�

oh`[pil[\f_� _hpclihg_hn[f� ]ih^cncihm� b[p_� _r]__^_^� nb_� nif_l[h]_� fcgcnm� i`� `cmb�

$Q_^_g_s_l�_n�[F� -55,%*� Gimn�chp_mnca[ncihm�qcnb�`cmb�]ih]_hnl[n_�ih�g_[molcha�jlcg[ls�

il�m_]ih^[ls�mnl_mm�l_mjihm_m(�il�]b[ha_m�ch�ch^cpc^o[f�j_l`ilg[h]_*� Biq_p_l(�nb_�_``_]nm�

i`�mnl_mm�g[s�\_�g[hc`_mn_^�[n�nb_�jijof[ncih�[h^�]iggohcns�f_p_fm*

*'/'.� 7VhWdeW�WXXWUfe�aX�efdWee

@cmb� b[p_� nb_� ][j[]cns� ni� l_mjih^� jbsmcifiac][ffs� ni� mnl_mm� ni� ip_l]ig_� nb_�

^cmnol\[h]_�cgjim_^(�\on�qb_h�nb_�g_]b[hcmgm�[l_�`il]_^�\_sih^�nb_cl�hilg[f�fcgcnm(�nb_�

l_mjihm_m�\_]ig_�^_nlcg_hn[f�ni�nb_�`cmbëm�b_[fnb�$<[lnih�[h^�Cq[g[�-55-%*� Mig_�i`�nb_�

g[f[^[jncp_� ]ihm_ko_h]_m� i`�mnl_mm� [l_� ch]l_[m_m� ch� nb_� cih+q[n_l� `for_m(� ch]l_[m_� ch�

g_n[\ifc]�[]c^imcm(�^_]l_[m_�ch�nb_�hog\_l�i`�]cl]of[ncha�fsgjbi]sn_m�$fsgjbi]snij_hc[%(�

^_]l_[m_�ch�cggohi]igj_n_h]_(�^_]l_[m_�ch�nb_�l_jli^o]ncp_�][j[]cns(�[h^�[�^_]l_[m_�ch�

nb_� ][j[]cns� `il� aliqnb� $<[lnih� [h^� Cp+[g[� -55-%*� ;� ^cl_]n� ]ill_f[ncih�\_nq__h� nb_�

]ilncmif�f_p_fm�[h^�nb_�ch]l_[m_^�mom]_jnc\cfcns�i`�̀ cmb�ni�^cm_[m_�[`n_l�_rjimol_�ni�b_[ps�

g_n[f�]ihn[gch[n_^�q[n_l�b[m�\__h�l_jiln_^�$=[l\[ffi�_n�[f*� -551%*� Inb_l�]ihm_ko_h]_m

./



i`�[�mo\ijncg[f�_hpclihg_hn�l_`f_]n�[ �̀nb_�`cmb�j_l`ilg[h]_�[h^�cnm�][j[]cns�ni�aliq�[h^�

]ihp_ln�`__^�$Jc]e_lcha� -55/\%(�qbc]b�bcabfcabnm�nb_�cgjiln[h]_�i`�jl_m_lpcha�nfc_�`cmb�

_hpclihg_hn�[m�mnl_mm)`l__�[m�jimmc\f_*

*'0� =daifZ�[`�X[eZ'

Aliqnb�cm�^_`ch_^�[m�[hs�]b[ha_�ch�mct_�il�[giohn�i`�\i^s�g[n_lc[f(�[h^�][h�\_�

g_[mol_^�[m� [h�ch]l_g_hn[f�]b[ha_�il�[m� [�l[n_�i`�]b[ha_*� Aliqnb�][h�\_�jimcncp_�il�

h_a[ncp_(�n_gjil[ls�il�fiha�f[mncha�$<om[]e_l�_n�[f*� -55,%*� Nb_�j_l`ilg[h]_�i`�nb_�`cmb�

cm�aip_lh_^�\s�cnm�a_h_nc]�jin_hnc[f�[h^�nb_�_hpclihg_hn[f�]ih^cncihm�ch�qbc]b�cn�^_p_fijm*�

Mig_�_hpclihg_hn[f�`[]nilm�b[p_�[�^cl_]n�[h^�g[dil�ch`fo_h]_�ih�aliqnb�l[n_�[h^�`ii^�

]ihp_lmcih�_``c]c_h]s(�[h^�][h�l_^o]_�nb_�j_l`ilg[h]_�i`�nb_�`cmb�$Jc]e_lcha�-55/\%*

*'0'*� GgS`f[X[USf[a`�i`�YdaifZ

=b[ha_m� ch� nb_� q_cabn� il� f_hanb� [l_� ]ihmc^_l_^� aliqnb7� c`�nb_m_� ]b[ha_m� [l_�

]ihmc^_l_^�l_f[ncp_�ni�nb_�mct_�i`�nb_�`cmb�nb_s�[l_�n_lg_^�l_f[ncp_�aliqnb*� C`�nb_�aliqnb�

g_[mol_g_hnm� [l_�_rjl_mm_^�ch�n_lgm�i`�[�ncg_� chn_lp[f(� nb_s�]ihmncnon_�[�aliqnb�l[n_*�

Aliqnb�][h�\_�ko[hnc`c_^�[m�`iffiqm6

*'0'*'*�?S\UbV

<i^s�f_hanb�cm�a_h_l[ffs�g_[mol_^�[m�nin[f�f_hanb�il�`ile�f_hanb*� F_hanb�omo[ffs�

jlipc^_m�_pc^_h]_�`il�aliqnb�il�f[]e�i`�cn*� Nb_�[^p[hn[a_�i`�nbcm�g_nbi^�cm�nb[n�f_hanb�][h�

\_�_[mcfs�g_[mol_^�ch�nb_�`c_f^�il�f[\il[nils�ih�fcp_�il�jl_m_lp_^�mj_]cg_hm�$<om[]e_l�_n�

[c*� -55,%*
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JNa+a;̀

<om[]e_l�_n�[F� $-55,%�]ihmc^_l_^�nb[n�nfc_�]b[ha_�ch�g[mm�cm�nb_�gimn�]iggihfs�

om_^�[mm_mmg_hn�i`�qbif_)\i^s�aliqnb�i`�̀ cmb*� Cn�cm�_[ms�ni�g_[mol_�[h^�cm�[�hih)f_nb[f�

jli]_^ol_*� Qb_h�[�`cmb�aliqm(�]b[ha_m�ch�q_cabn�[l_�al_[n_l�nb[h�]b[ha_m�ch�f_hanb(�mi�

nb[n�g_[mol_g_hn�i`�]bga_�ch�q_cabn�jlipc^_m�al_[n_l�jl_]cmcih�ip_l�mbiln�j_lci^m�i`�

ncg_*� Nb_l_�[l_�^c``_l_hn�q[sm�ni�[mm_mm�q_cabn�̂ cl_]nfs6�q_n�q_cabn(�^ls�q_cabn(�[h^�[mb�

q_cabn*�Ni�[mm_mm�]b[ha_m�ch�aliqnb�nblioab�ncg_(�mj_]c`c]�aliqnb�l[n_�cm�om_^�ni�]igj[l_�

aliqnb�[n�chn_lp[fm�i`�f_mm�nb[h�[�s_[l(�mch]_�ch�mo]b�mbiln�chn_lp[fm�cn�cm�]ihmc^_l_^�nb[n�nb_�

sicga�`cmb�aliqnb�cm�_rjih_hnc[f�$<om[]e_l�_n�[F� -55,7�Bijechm� -55.%*

*'3**',� C`]fW[ObS�O\OZgaWa

Jlircg[n_�[h[fsmcm�cm�nb_�^_n_lgch[ncih�i`�][n_ailc_m�i`�]igjioh^m�ch�gcrnol_*�

Cn�^_n_lgch_m�nfc_�ncmmo_�]igjimcncih�i`�[�`cmb(�l_`f_]ncha�cnm�honlcncih[f�mn[n_�[h^�nb_l_`il_�

cm�[h�ch^cl_]n�ch^_r�i`�aliqnb�l[n_*� J[l[g_n_lm�nb[n�[l_�]ihmc^_l_^�ch]fo^_�jlin_ch�$qcnb�

[� gif_]of[l�q_cabn� al_[n_l� nb[h� -,(,,,%(� fcjc^� [h^� ][l\ibs^l[n_� $afo]im_(� afs]ia_h(�

go]ijifsm[]]b[lc^_m%*� Nb_�jlin_ch(�fcjc^�[h^�][filc]�]ihn_hnm�i`�[�`cmb�[l_�jimcncp_fs�[h^�

mnlihafs�]ill_f[n_^�qcnb�aliqnb�l[n_�$<om[]e_l�_n�[f*� -55,%*

*'0'+� FZke[a^aY[US^�S`V�T[aUZW_[US^�[`V[UWe�aX�YdaifZ

Nb_�jbsmcifiac][f�[h^�\ci]b_gc][f�ch^c]_m�i`�aliqnb�^ihën�g_[mol_�mct_(�\on�nb_�

l[n_�[n�qbc]b�\i^s�ncmmo_�cm�_f[\il[n_^*� Nb_m_�g_nbi^m�ch]fo^_�nb_�g_[mol_g_hn�i`�jlin_ch�

mshnb_mcm(� afs]ch_�ojn[e_�\s�`cmb�m][f_m(� nb_�LH;6>H;�l[nci(� fcp_l�mig[nc]�ch^_r(� [h^
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]ih^cncih�`[]nil�$mogg[lct_^�\s�<om[]e_l�_n�[f*� -55,%*� Nb_�l[n_�i`�jlin_ch�mshnb_mcm�cm�

]ill_f[n_^�qcnb�qbif_)\i^s�aliqnb�l[n_(�nb_�ojn[e_�i`�afs]ch_�cm�\[m_^�ih�nfc_�[mmogjncih�

nb[n�nb_�aliqnb�l[n_�i`�nb_�m][f_�cm�jlijilncih[f�ni�nfc_�aliqnb�l[n_�i`�nb_�`cmb�\s�jlipc^cha�

[�l_f[ncp_�ch^_r�i`�nb_�l[n_�[n�qfcc]b�jlin_ch�cm�mshnb_mct_^�ch�nb_�m][f_m*� Nb_�ho]f_c]�[]c^�

l[nci� m_lp_m� [m� [h� ch^_r�i`�jlin_ch�mshnb_mcm� [h^�aliqnb(�\_][om_� nb_�>H;�]ihn_hn�cm�

]ihmn[hn(�qbcf_� nb_� Lbf;�]ihn_hn�p[lc_m�qcnb� nb_� l[n_� i`�jlin_ch� mshnfc_mcm*� Nb_� fcp_l�

mig[nc]�ch^_r�cm�[h�ch^c][nil�i`�nb_�honlcncih[f�mn[n_�i`�nb_�`cmb�[h^�cnm�aliqnb�l[n_(�qbcf_�

nb_�]ih^cncih�`[]nil�cm�chn_ljl_n_^�[m�[�l_`f_]ncih�i`�nb_�honlcncih[f�mn[n_�il�q_ff�\_cha�i`�

[�`cmb�[h^�][h�\_�chn_ljl_n_^�[m�[h�ch^_r�i`�aliqnb�$<om[]e_l�_n�[f*� -55,%*

*'0',� <SUfade�SXXWUf[`Y�YdaifZ

*'0','*� 8\dW`]\[S\bOZ�TOQb]`a'

;�qc^_�l[ha_�i`�_hpclihg_hn[f�`[]nilm�][h�[``_]n�aliqnb�ch�nb_�`cmb(�nb_m_�l[ha_�

`lig�nb_�`__^�[h^�`__^cha�l_acg_�$=bi� -55.7�Boha�_n�[f*� -55/%(�q[n_l�ko[fcns�$Dibhmnih�

[h^�M[oh^_lm� -54-7�Jc]e_lcha�-55/%(�fcabncha�$Mn_`[hmmih�_n�[F� -55,7�=bi�-55.7�Mogjn_l�

-55.7� Giln_hm_h� [h^� >[gma[c^� -55/7� Di\fcha� -550%(� jbinij_lci^� $Di\fcha� -550%(�

^cmnol\[h]_m�h_[l�nb_�l_[lcha�n[hem�$Jc]e_lcha� -55/%(�mni]echa�^_hmcnc_m�$Dila_hm_h�_n�[f*�

-55/7�<[af_s�_n�[f*� -5507�Di\fcha�-550%(�q[n_l�`fiq�l[n_m�$Dila_hm_h�_n�[f*� -55/7�<[af_s�

_n�[f*� -550%(�[]]fcg[ncih�jli]_^ol_m�$Jc]e_lcha� -55/%(�ni�n[he�_``_]n�$Mj_[l_�_n�[f*� -551%(�

n_gj_l[nol_�$Di\fcha�-550%�[h^�^cm_[m_*� G[hs�i`�nb_m_�`[]nilm�[^p_lm_fs�[``_]n�[jj_ncn_�

[h^+il�`__^�]ihp_lmcih�_``c]c_h]s*� ;jj_ncn_� cm� nb_� ^lcp_� nb[n�chcnc[n_m� ]ihmogg[nils�

\_b[pciol*� Cn�cm�cgjiln[hn�ni�g[chn[ch�[jj_ncn_�ch�`cmb�\_][om_�i`�nb_�h__^�ni�_hmol_�nb[n
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nfc_�`__^�l_acg_�cm�[^domn_^�ni�g[rcgct_�]ihmogjncih(�aliqnb�[h^�]ihp_lmcih�_``c]c_h]s*�

;jj_ncn_�][h�\_�mojjl_mm_^�\s�mnl_mm(� irsa_h(�n_gj_l[nol_(� [ggihc[(� [aal_mmcih(� [h^�

b[h^fcha�$Ehcabnm� -541%�[h^�mch]_�nb_�`ii^�cha_mn_^�qcff�\_�chmo``c]c_hn(�aliqnb�qcff�\_�

chbc\cn_^�il�]_[m_�]igjf_n_fs�$B_jb_l�-544%*

*'0','+�ESf

Mig_�mj_]c_m�i`�̀ cmb�mbiq�^cmnch]n�^c``_l_h]_m�ch�aliqnb�l[n_�\_nq__h�m_r_m*� Ch�

mig_�mj_]c_m(� fce_�ncf[jc[m(�nb_�g[f_m�aliq�`[mn_l(�qbcf_�ch�inb_lm(�fce_�][lj�[h^�__fm(�nb_�

`_g[f_m�aliq�`[mn_l�nb[h�nb_�g[f_�$B_jb_l�-544%*

*'0',',�:S\SbWQa

A_h_nc]� ]b[l[]n_lcmnc]m�g[s�aip_lh�nb_�][j[\cfcns�i`�nb_� `cmb�ni� m_[l]b� `il�[h^�

oncfct_�`ii^(�ni�]igj_n_�`il�`ii^�qcnb�inb_l�`cmb(�[h^�nb_�jbsmcifiac][f�oncfct[ncih�i`�nb_�

`ii^*� Ch\l__^cha�][h�][om_�giljbifiac][f�^_a_h_l[ncih�[h^�[�̂ _]l_[m_�ch�nb_�aliqnb�l[n_(�

qbcf_�]limm�\l__^cha�\_nq__h�̂ c``_l_hn�a_hinsj_m�l_mofnm�ch�[�\_nn_l�aliqnb�i`�nb_�i``mjlcha�

nb[h�i`�[hs�i`�nb_�j[l_hnm�$B_jb_l�-544%*

*'0','-�CVgaW]Z]UWQOZ�abObS'

Nb_� jbsmcifiac][f� q_ff)\_cha� i`� nb_� `cmb� [``_]nm� aliqnb� ]ihmc^_l[\fs*� @cmb�

mo``_lcha�`lig�^cm_[m_m�il�j[l[mcn_m�b[p_�[�l_^o]_^�aliqnb�il�]_[m_�aliqcha�]igjf_n_fs7�

mnl_mm� [fmi� l_mofnm� ch� l_^o]_^�aliqnb*� Aliqnb�g[s� [fmi� \_� chbc\cn_^� ^olcha� aih[^[f�

g[nol[ncih�$B[jb_l�-544%*
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*'0','.� Eb`Saa

Gimn�`ilgm�i`�_hpclihg_hn[f�mnl_mm�[l_�l_`f_]n_^�ch�`cmb�ch�[�l_^o]ncih�ch�aliqnfc�

l[n_(�qcnb�cgjiln[hn�]ihm_ko_h]_m�`il�nb_�[ko[]ofng)_�ch^omnls*� ;m�g_hncih_^�ch�m_]ncih�

-*2*.(�]ilncmif�cm�nb_�g[ch�]ilnc]imn_lic^�m_]l_n_^�[m�[�l_mjihm_�ni�[�mnl_mmil*� =ilncmif�b[m�

[� ][n[\ifc]� []ncih� qbc]b� cm� l_mjihmc\f_� `il� nb_� gi\cfct[ncih� i`�_h_las� l_m_lp_m� \s�

afo]ih_ia_h_mcm�[h^�fcjifsmcm(�qbim_�h_n�][n[\ifc]�_``_]n�cm�[�l_^o]ncih�ch�nb_�aliqnfc�l[n_�

$Jc]e_lcha�-55,%*� Nb_l_`il_(�nb_�aliqnb�mojjl_mmcih�i\m_lp_^�cm� ch�j[ln(�[�]ihm_ko_h]_�

i`�nb_�_f_p[ncih�i`�\fii^�]ilncmif�f_p_fm�^olcha�mnl_mm�$Jc]e_lcha�-55,%*
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*'1� HSf[a`S^W�Xad�HWeWSdUZ

Nb_�cgjiln[h]_�nb[n�m[fgihc^�]ofnol_�b[m�a[ch_^�ch�l_]_hn�s_[lm(�[h^�nb_�_]ihigc]�

cgj[]n�nb[n�mo]b�[h�ch^omnls�b[m�ch�nb_�]l_[ncih�i`�h_q�_gjfisg_hn�ijncihm�`il�=[h[^c[hm(�

jlij_fm�nb_�^lcp_�ni�`ch^�h_q�q[sm�ni�ijncgct_�nb_�jli^o]ncih�i`�g[le_n[\f_�`cmb*� Nb_�

]igj_ncncp_h_mm�i`�nbcm�ch^omnls�ih�[�qilf^�qc^_�m][f_�g[e_m�cn�h_]_mm[ls�ni�`ch^�q[sm�ni�

l_^o]_�jli^o]ncih�]imnm*� Ih_�i`�mo]b�q[sm�cm�ni�l_^o]_�fimm_m�^o_�ni�^cm_[m_*

Nb_�mj_]c[f�_hpclihg_hn[f�]b[l[]n_lcmnc]m�nb[n�[l_�`ioh^�ch�nb_�`[lgcha�i`�̀ cmb�g[s�

g[e_�nb_g�gil_�mom]_jnc\f_�ni�^cm_[m_(�mch]_�ih]_�ih_�i`�nb_�`cmb�\_]ig_m�mc]e(�^cl_]n�

]ihn[]n�qcnb� cnm� ]ibilnm� [h^� nb_� bcab�^_hmcnc_m�g[chn[ch_^� ch� n[hem�g[e_� cn� _[ms� `il�

j[nbia_hm�ni�mjl_[^�p_ls�l[jc^fs*� G[hs�i`�nb_m_�^cm_[m_m�[l_�nl_[n_^�qcnb�]b_gc][fm(�mig_�

i`�qbc]b�[l_�[fmi�om_^�jlijbsf[]nc][ffs�ni�jl_p_hn�nb_�^_p_fijg_hn�il�]igjfc][ncihm�i`�[�

^cm_[m_*� Nbcm� jl[]nc]_� b[m� \__h� _g_lacha� ch� l_]_hn� s_[lm� ch� nfc_� =[h[^c[h� m[fgihc^�

ch^omnls(�_mj_]c[ffs�ni�jl_p_hn�nb_�[jj_[l[h]_�i`�\[]n_lc[f�acff�^cm_[m_(�qbc]b�jlipie_m�

g[dil�fimm_m�ch�`cha_lfcham�[h^�sioha�`cs*� ;�]b_gc][f�nb[n�b[m�\__h�om_^�mo]]_mm`offs�ch�

nb_�]ig\[n�[h^�jl_p_hncih�i`�\[]n_lc[f�acff�^cm_[m_�cm�]bfil[gch_)N*� Biq_p_l(�]bfil[gch_)�

N�cm�hin�l_acmn_l_^�`il�om_�ch�=[h[^[�[h^�cnm�_``_]nm�ih�b_[fnbs�`cmb�[l_�jiilfs�oh^_lmnii^*�

S_n�cn�cm�qc^_fs�om_^�ch�`cmb�`[lgm*

Nb_m_�`[]nm�b[p_�g[^_�cn�cgj_l[ncp_�ni�mno^s�]bfil[gch_)N�`iffiqcha�j[nn_lhm�[h^�

^im[a_m�om_^�ch�nfc_�[ko[]ofnol_�ch^omnls(�[h^�ni�chp_mnca[n_�nb_�_``_]nm�i`�nbcm�]b_gc][f�ih�

b_[fnbs�`cmb�qb_h�cn�cm�l_j_[n_^fs�[jjfc_^�jlijbsf[]nc][ffs*� Nbcm�mno^s�b_fj_^�ni�l_p_[f�

mig_�i`�nb_�]ihm_ko_h]_m�nb[n�nb_�om_�i`�nfccm�]b_gc][f�g[s�b[p_�ih�`cmb*

Ni�^i�nbcm(�[�m_lc_m�i`�_rj_lcg_hnm�q_l_�][llc_^�ion�ch�qbc]b�̂ c``_l_hn�j[l[g_n_lm(
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mo]b�[m�nb_�jlcg[ls(�m_]ih^[ls�[h^�n_lnc[ls�mnl_mm�l_mjihm_m�q_l_�_p[fo[n_^(�nia_nb_l�qcncc�

mno^c_m�[mm_mmcha�nb_�^[g[a_�nb[n�nbcm�]b_gc][f�g[s�b[p_�ch�_rjim_^�ncmmo_m(�h[g_fs�acff�

[h^�mech*

*'2� ET\WUf[hWe

-*� Chp_mnca[ncih�i`�nb_�jlcg[ls�[h^�m_]ih^[ls�mnl_mm�l_mjihm_m�i`�l[ch\iq�nlion(�[`n_l�

jlijbsf[]nc]�_rjimol_�ni�]bfil[gch_)N*

.*� Chp_mnca[ncih� i`� nb_� n_lnc[ls� mnl_mm� l_mjihm_� i`� l[ch\iq� nlion� ni� _rjimol_� ni�

]bfil[gch_)N(�[n�nb_�f_p_f�i`�aliqnb*

/*� ;mm_mmg_hn�i`�̂ [g[a_�ch^o]_^�\s�]bfil[gch_)N�ni�_rjim_^�ncmmo_m�i`�l[ch\iq�

nlion(�c*_*�acffm�[h^�mech*

0*� ?mn[\fcmbg_hn�i`�[�n_]bhcko_�`il�nb_�jl_m_lp[ncih�i`�nb_�jcm]ch_�go]iom�]ip_l�ch�

mech�[h^�acff�ni�j_lgcn�ofnl[mnlo]nol[f�_p[fo[ncih*
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.*-� ;<MNL;=N

=bfil[gch_)N�cm�[�]iggihfs�om_^�nb_l[j_onc]�[a_hn�`il�nb_�nl_[ng_hn�i`�\[]n_lc[f�acff�

^cm_[m_�[h^�l_f[n_^�jb_hig_h[�ch�nb_�m[fgihc^�[ko[]ofnol_�ch^omnls*� Cn�cm�[fmi�]iggihfs�

om_^� [m� [� jlijbsf[]nc]� [a_hn� ni� jl_p_hn� ^cm_[m_m� ch� ]igg_l]c[f� m[fgihc^� b[n]b_lc_m*�

L[ch\iq�nlion(�B\Q]`Vg\QVca�[g�YWaa%�$[pa*�q_cabn�54�a%�q_l_�_rjim_^�ni�]bfil[gch_)N�

[n�-,�ga+F�`il�-�biol(�nqc]_�q__efs�$[�]iggihfs�om_^�l_acg_�ch�nb_�[ko[]ofnol_�ch^omnls%�

`il�--�q__em*� @cmb�q_l_�`_^�[^�fc\cnog�qcnbion�`__^�q[mn[a_�nblioabion�nb_�--�q__e�nlc[f*�

<i^s�q_cabn(�mj_]c`c]�aliqnb�l[n_(�`__^�]ihp_lmcih�ch^_r�[h^�[jj_ncn_�q_l_�[mm_mm_^�[n�nb_�

_h^�i`�q__em�/ (2 (5 �[h^�--� ch�_rjim_^�[h^�]ihnlif�`cmb*� =bfil[gch_)N�nl_[ng_hn�q[m�hin�

[mmi]c[n_^�qcnb�]fchc][f�^cm_[m_�il�giln[fcns*� Biq_p_l(�\s�nb_�_h^�i`�nb_�nlc[f�nb_�aliqnb�

$\[m_^�ih�\i^s�q_cabn%�i`�nl_[n_^�`cmb�q[m�mcahc`c][hnfs�mojjl_mm_^�$283*/!%�]igj[l_^�

ni�]ihnlifm*� Aliqnb�mojjl_mmcih�q[m�[nnlc\on_^�ni�[�mcahc`c][hn�l_^o]ncih�$285*/!%� i`�

`__^�]ihp_lmcih�_``c]c_h]s�ch�nl_[n_^�`cmb*� <[m_^�ih�mj_]c`c]�aliqnb�l[n_m(�]bfil[gch_)N�

b[m�[h�_[lfs�h_a[ncp_�_``_]n�ih�aliqnb*� Nb_�_``_]n�̂ cgchcmb_^�ch�f[n_l�q__em(�[fnbioab�q[m�

hin� ]igjf_n_fs� fimn(� moaa_mncha� mig_�^_al__�i`�[^[jn[ncih�\s�nb_� `cmb�ni� nb_�]b_gc][f�

[a_hn*

&�?^cnilc[f�mnsf_�]ih`ilgm�ni�nb_�Diolh[f�i`�;ko[nc]�;hcg[f�B_[fnb*

/-
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;�]iggih�jli\f_g�_h]iohn_l_^� ch�nb_�chn_hmcp_�_[lfs� l_[lcha�i`�m[fgihc^m� cm�

nijc][f�ch`_]ncih�i`�nb_�mech�[h^�acffm(� chpifpcha�[�qc^_�l[ha_�i`�j[nbia_hm�$Mj_[l_�[h^�

@_laomih� -545%*� Nl_[ng_hn�]b_gc][fm(� mo]b�[m�]bfil[gch_)N(� `ilg[fch(�[h^�infc_lm�[l_�

`l_ko_hnfs�om_^�ih�[�jlijbsf[]nc]�il�g_n[jbsf[]nc]�\[mcm�$Nbil\og�[h^�Gi]]c[�-55/%(�ch�

[^^cncih�ni�nb_cl�om_�ch�nl_[ncha�ion\l_[em*� ;fnbioab�nb_�_]ihigc]�cgj[]n�i`�ch`_]nciom�

acff�[h^�mech�^cm_[m_m�ch�m[fgihc^�[ko[]ofnol_�cm�s_n�ni�\_�ko[hnc`c_^(� nb_� `l_ko_h]s�i`�

ion\l_[em�]ig\ch_^�qcnb�nb_�i`n_h�bcab�gil\c^cns�[h^�giln[fcns�^olcha�ion\l_[em�mnlihafs�

moaa_mn�nb_�p[fo_�i`�_``_]ncp_� jl_p_hncih�g_nbi^m*� Jl_m_hnfs(�p[]]ch_m�^i�hin�_rcmn�`il�

[hs�i`�nb_�\[]n_lc[f(�jliniti[f(�il�`oha[f�[a_hnm�qbc]b�[]]iohn�`il�nb_�g[dilcns�i`�nb_�acff�

[h^�mech�^cm_[m_m�_h]iohn_l_^�ch�m[fgihc^�`[lgcha*� Ch�]ihnl[mn(�nb_�jl_pciomfs�g_hncih_^�

]b_gc][f�[a_hnm�[l_�a_h_l[ffs�_``_]ncp_�ch�nl_[ncha�nb_m_�j[nbia_hm*� Jlijbsf[]nc]�nl_[ng_hn�

l_acg_m�[l_�a[chcha�`[piol�[giha�`cmb�`[lg_lm�\_][om_�i`�_gjbc][f�i\m_lp[ncihm�nb[n�nb_s�

l_^o]_�nb_�`l_ko_h]s�i`�̂ cm_[m_�ion\l_[em*� ;fnbioab�nb_�g_]b[hcmg�i`�jlijbsf[rcm�cm�

ohehiqh�qb_h�nl_[ng_hn�]b_gc][fm�[l_�om_^�chn_lgcnn_hnfs(�cn�cm�fce_fs�[]]igjfcmb_^�\s�

l_^o]cha�j[nbia_h�jijof[ncihm�qcnbch�nb_�go]iom�\ci`cfg�i`�nb_�`cmb�mol`[]_(�[m�q_ff�[m�

ch�nb_�n[he�_hpclihg_hn*

=bfil[gch_)N� cm� [h� H)]bfili� mof`ih[gc^_*� Cnm� \[]n_lc]c^[f� [h^� ^cmch`_]ncha�

jlij_lnc_m�ch�mifoncih�^_j_h^�ih�nb_�l_f_[m_�i`�bsji]bfiliom�[]c^�l_f_[m_^�qb_h�nb_�H)=f�

\ih^� cm� j[lnc[ffs� bs^lifst_^� $Mb_fngcl_� -52.%*� =bfil[gch_)N� $mi^cog� j[l[)�

nifo_h_mofjbih]bfil[gc^_%�b[m�\__h�om_^�ni�nl_[n�acff�^cm_[m_�ch�m[fgihc^m�[h^�q[m�mbiqh

/.



ni�\_�moj_lcil�ni�_[lfc_l�ehiqh�nb_l[j_on[hnm�$@lig�-54,%*� Cn�cm�l_[mih[\fs�ch_rj_hmcp_�

[h^�hihnirc]�$hih)f_nb[f%�ni�l[ch\iq�nlion�ch�[n�f_[mn�^io\f_�nb_�]ih]_hnl[ncih�h__^_^�ni�

mo]]_mm`offs�nl_[n�acff�^cm_[m_�$@lig(� -54,%*� Imnf[h^�_n�[f*� $-551%�b[p_�mbiqh�nb[n�qb_h�

`cmb�[l_�nl_[n_^�`il�acff�^cm_[m_�qcnb�]bfil[gch_)N(�cgjlip_^�molpcp[f�l[n_m�ip_l�nb_�`clmn�

`iol�^[sm�i`�nl_[ng_hn�[l_�_pc^_hn(�qbc]b�cm�hin�m__h�qcnb�mn[h^[l^�`ilg[fch�nl_[ng_hnm*�

<offi]e� _n� [f*� $-55-%� l_jiln_^� nb[n(� ch�b[n]b_ls� nlc[fm(� [�mchaf_� nl_[ng_hn�qcnb� 4*1� ga�

]bfil[gch_)N�j_l�fcn_l�jlipc^_^�_``_]ncp_�]ihnlif�i`�\[]n_lc[f�acff�^cm_[m_*� @[lg_lm�qbi�

om_� ]bfil[gch_)N� jlijbsf[]nc][ffs� nl_[n� `cmb�gil_� `l_ko_hnfs� $Nbil\og� [h^�Gi]]c[�

-55/%(� nb_� _``_]nm� i`�qbc]b�b[p_� ihfs� l_]_hnfs�\__h� mno^c_^�\s�Jiq_ff� _n� [f*� $-550%*�

;fnbioab�]bfil[gch_)N�cm�]oll_hnfs�hin�[�fc]_hm_^�̀ cmb�nb_l[j_onc]�[a_hn�ch�Hilnb�;g_lc][(�

cnm�_``c][]s�$<offi]e�[h^�B_lg[h(� -55-%�b[m�jf[]_^�cn�ih�[�jlcilcns�fcmn�`il�[jjlip[f�ch�

Hilnb�;g_lc][�$;lgmnliha�-55/%*� Biq_p_l(�cnm�jl_m_hn�qc^_mjl_[^�om_�ch�nb_�]igg_l]c[f�

`cmb� `[lgcha� ch^omnls� $Mj_[l_� [h^�@_laomih� -545\7� Mgcnb� _n� [f*� -55/7� Nfcil\og� [h^�

Gi]]c[�-55/%�]oll_hnfs�domnc`c_m�chp_mnca[ncih�i`�cnm�_``_]n�ih�`cmb�jli^o]ncih*

Jiq_ff�_n�[f*�$-550%�jlipc^_^�_gjclc][f�_pc^_h]_�nb[n�_rjimol_�i`�l[ch\iq�nlion�

dop_hcf_m�ni�]bfil[gch_)N�nqc]_�q__efs�`il�nbl__�q__em�f_^�ni�[�^im_)l_f[n_^�l_^o]ncih�ch�

aliqnb�l[n_�[h^� ch]l_[m_^�mom]_jnc\cfcns�ni�[h�oh^_`ch_^�^_lg[ncncm�[mmi]c[n_^�qcnb�[h�

[fn_l_^�mech�\ci`cfg�qbc]b�\_][g_�^igch[n_^�\s�CaScR][]\Oa�mjj*�[h^�9ZOd]POQbS`�mjj*�

<ocf^cha�ih�nb_m_�`ch^cham(�nb_�]oll_hn�mno^s�mj_]c`c][ffs�_r[gch_m�nb_�_``_]nm�i`�-� biol�

\cq__efs�_rjimol_m�ni�]bfil[gch_)N�$-,�ga+F%�ih�nb_�aliqnb(�]ih^cncih�[h^�b_[fnb�i`�

dop_hcf_�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#�^olcha�[h� --)q__e�]ihnliff_^�f[\il[nils�

nlc[f�omcha�]ih^cncihm�mcgof[ncha�[ko[]ofnol_�]ih^cncihm*

//
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Mct_)al[^_^�̂ cjfic^�l[ch\iq�nlion(�$[p_l[a_�q_cabn�[h^�f_hanb�i`�54�a�[h^�-5*5�]g%�

q_l_�jol]b[m_^�`lig�[�]igg_l]c[f�b[n]b_ls�ch�Jlch]_�?^q[l^�Cmf[h^(�=[h[^[*� @iffiqha�

jo\fcmb_^�l_]igg_h^[ncihm� $<om[]e_l�_n�[f*� -55,7�Mj_[l_�_n�[f*� -551%(�nb_m_�`cmb�q_l_�

[]]fcg[n_^� `il� [� j_lci^� i`�0� q__em� ni� nb_� nlc[f� ]ih^cncihm(� ch]fo^cha� q[n_l� ko[fcns(�

n_gj_l[nol_(�jbinij_lci^(�`__^�[h^�̀ __^cha�l_acg_�ni�qbc]b�nb_s�qiof^�\_�_rjim_^�^olcha�

nb_�aliqnb�nlc[f*

+','+� 7eeWee_W`f�aX�iW[YZf�S`V�Ua`V[f[a`�Sf�fZW�TWY[``[`Y�aX�fZW�YdaifZ�fd[S^'

;n�nb_�_h^�i`�nb_�[]]fcg[ncih�j_lci^(� -,.�[l\cnl[lcfs�m_f_]n_^�`cmb�q_l_�[h_mnb_nct_^�

ch�\_hti][ch_�mifoncih�$0,�ga+F%�[h^�ch^cpc^o[ffs�q_cab_^(�nb_cl�`ile�f_hanb�g_[mol_^(�

[h^� [�\ch[ls�_p[fo[ncih�q[m�om_^�ni�[mm_mm�`ch�[h^�_s_�]ih^cncih*� @chm�q_l_�_p[fo[n_^�[m�

hilg[f� $,%� il� ^[g[a_^� $-%(� \[m_^� ih� alimmfs� pcmc\f_� _limcih(� mjfcnncha(� _jcnb_fc[f�

bsj_ljf[mc[�[h^+il�̂ _`ilg[ncih*� ?s_m�q_l_�_p[fo[n_^�[m�hilg[f�$,%�il�̂ [g[a_^�$-%(�\[m_^�

ih�ij[]cns�i`�nb_�]ilh_[�il�f_hm(�chnl[i]of[l�b_gillb[a_(�_rijbnb[fgc[�[h^+il�_ho]f_[ncih*

+',',� IkefW_�VWe[Y`�S`V�X[eZ�S^^aUSf[a`'

Nbclns)`cp_�`cmb�q_l_�l[h^igfs�[ffi][n_^�ni�_[]b�i`�. 0 (-,,)F�]cl]of[l�`c\_laf[mm�

n[hem�$;jj_h^cr�;%*� Nb_�b[\cn[\f_�pifog_�i`�_[]b�n[he�q[m�34*,�F(�sc_f^cha�[h�chcnc[f�

mni]echa�^_hmcns�i`�01�ea+gV� Nbcm�mni]echa�^_hmcns�q[m�[^domn_^�\[]e�ni�nb_�chcnc[f�f_p_fm
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[n�nb_�nbcl^�q__e�\s�l_gip[f�i`�l[h^igfs�m_f_]n_^�`cmb*� Nb_�q[n_l�`fiq�l[n_�ni�_[]b�n[he�

q[m�.*4�F+gch*� L_f[ncp_�ni�n[he�\cig[mm�nb_�`fiq�l[n_m�q_l_�,*4-� F+ea�i`�̀ cmb+gchon_�[n�

nb_�\_achhcha�i`�nb_�nlc[f�[h^�,*11�[h^�,*1-�F+ea�i`�̀ cmb+gchon_�`il�nl_[n_^�[h^�]ihnlif�`cmb�

l_mj_]ncp_fs�[n�nb_�_h^�i`�nb_�nlc[f*� Nb_�gc^)n[he�̂ cmmifp_^�irsa_h�$>I%�f_p_fm�ch�[ff�n[hem�

l_g[ch_^�[\ip_�3*1�ga+F�^olcha�nb_�^ol[ncih�i`�nb_�nlc[f*� Q[n_l�n_gj_l[nol_�q[m�-,Å=*

.*/*0� @__^cha*

@cmb�q_l_�`_^�[^�fc\cnog�qcnb�ih_�]igg_l]c[f�`__^�$Bcab�Jli�Aliq_l(�j_ff_n�mct_�

�,� [h^�  0(� =il_s� @__^� Gcffm� Fn^(� @l_^_lc]nih(� H<%*� ;h� ch]l_[m_� ch� j_ff_n� mct_�

[]]iggi^[n_^�nb_�ch]l_[m_�ch�`cmb�mct_�[`n_l�q__e�0*� Nb_�`__^#m�jlircg[n_�[h[fsmcm�$^ls�

q_cabn�\[mcm%(�[m�jlipc^_^�\s�nb_�g[ho`[]nol_l(�cm�^_n[cf_^�ch�;jj_h^cr�<*

>olcha�_[]b�q__e�nb_�`cmb�q_l_�`_^�nqc]_�[�̂ [s�`il�`cp_�]ihm_]oncp_�^[sm(�[n�,5,,�

[h^� -1,,�b*� Ih�^[s�mcr�nb_s�q_l_�`_^�ih]_�$,5,,%�[h^�q_l_�`[mn_^�ih�^[s�m_p_h*� @__^�

q[m�qcnbb_f^�nb_�^[sm�nb[n�`cmb�q_l_�q_cab_^(�\on�l_mog_^�nb_�`iffiqcha�^[s*� @__^cha�

`cmb�nqc]_�^[cfs�cm�mo``c]c_hn�`il�ijncg[f�aliqnb�i`�l[ch\iq�nlion�$;f[h[l[�-55.%*� @__^cha�

nb_�`cmb�2�pm*�3�^[sm�[�q__e�^i_m�hin�chbc\cn�aliqnb�$=bi� -55.%*� @cmb�q_l_�][l_`offs�`_^�

\s�b[h^�[h^�i\m_lp_^�`il�m[nc[ncih�mi�nb[n�nb_�[giohn�i`�oh_[n_h�`__^�q[m�h_afcac\f_*�Nb_�

nlc[f� q[m� êmchaf_� \fch^ë(� mch]_� nb_� j_ijf_� `__^cha� nb_� `cmb�q_l_� oh[q[l_� i`�nl_[ng_hn�

[ffi][ncihm*� Nb_�m_ko_h]_�i`�n[he�`__^cha�q[m�]b[ha_^�q__efs�ni�[pic^�jin_hnc[f�[lnc`[]nm�

][om_^� \s� `__^cha� m_ko_h]_� ih� [jj_ncn_� il� [hnc]cj[nils� mnl_mm*� Nb_� [giohn� i`�`ii^�

]ihmog_^�_p_ls�Q_^h_m^[s�[`n_l�nb_�nl_[ng_hn�qcnb�]bfil[gch_)N�q[m�l_]il^_^(�[m�q_ff�

[m�nb_�ip_l[ff�`__^�chn[e_�ch�nb_�q__e*
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Nb_l_�q_l_�-.�nl_[ng_hn�n[hem�[h^�-.�]ihnlif�n[hem*� L_mofnm�`lig�[�jl_pciom�mno^s�

$Mj_[l_�_n�[f*� -551%� mbiq�nb[n�aliqnb�ch^c]_m�g[s�\_�[``_]n_^�\s�n[he� fi][ncih� ch�nb_�

f[\il[nils*� Nb_l_`il_(�_[]b�_rjimol_�n[he�q[m�j[cl_^�qcnb�g �[^d[]_hn�]ihnlif�n[he*� Ch�

nbcm�q[s�\inb�n[hem�qiof^�\_�mo\d_]n_^�ni�nb_�m[g_�[g\c_hn�_``_]nm*� ?rjimol_�n[hem�q_l_�

l[h^igfs� m_f_]n_^� [`n_l�j[clm�q_l_� _mn[\fcmb_^*� Mj_]c`c][ffs(� -.� nl_[ng_hn� n[hem�q_l_�

j[cl_^�qcnb� -.� ]ihnlif� n[hem*� I`�nb_� -.� ]ihnlif� n[hem(� 4� q_l_� [mmcah_^� ni� \_� émb[gè�

nl_[ng_hn�n[hem�$c*_*�q[n_l�`fiq�nolh_^�i``�[h^�q[n_l�[^^_^�ni�mcgof[n_�[�nl_[ng_hn%(�[h^�

0�q_l_�f_`n�]igjf_n_fs�oh^cmnol\_^�[n�nb_�ncg_�i`�nl_[ng_hn*� Cn�q[m�nbioabn�nb[n�nb_�mb[g�

nl_[ng_hn�]ihnlif�n[hem�q_l_�h_]_mm[ls�\_][om_�nb_�[]n�i`�nolhcha�q[n_l�i``�̀ il�-� b�g[s�

[``_]n�aliqnb�j_l`ilg[h]_�)�[h^�nbcm�]iof^�\_�[^^cncp_�ni�nb_�_``_]n�i`�nb_�]b_gc][f�[a_hn�

cnm_f`*

+','/� ;jbaegdW�fa�UZ^adS_[`W&J'

@cmb�q_l_�_rjim_^�ni�[� fIga+F�^im_�i`�]bfil[gch_)N�ch�[�mn[nc]�\[nb�$q[X_l�q[m�

nolh_^�i``�̀ il�ih_�biol�[`n_l�[^^cncih�i`�nb_�]b_gc][f%*� Nb_�ch`fiq�i`�nb_�4�mb[g�nl_[ng_hn�

]ihnlif�n[hem�q[m�[fmi�mnijj_^�`il�ih_�biol�ni�mcgof[n_�]ih^cncihm�ch�nb_�]bfil[gch_)N�

nl_[n_^�n[hem�qb_l_[m�0�inb_l�]ihnlif�n[hem�q_l_�f_`n�]igjf_n_fs�cg^cmnol\m^*� ?rjimol_m�

q_l_�]ih^o]n_^�ih�Moh^[s�[h^�Q_^h_m^[s�_[]b�q__e�`il�--�q__em*
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.*/*3� M[gjfcha�[h^�]iff_]ncih�i`�aliqnb�ch^c]_m*

;ff�`cmb�q_l_�[mm_mm_^�^olcha�[�mchaf_�^[s�[n�nb_�_h^�i`�q__em�/ (2 (5 �[h^�--*� ;ff�

`cmb�q_l_� h_nn_^�[h^�jf[]_^�ch�[�bif^cha�n[he�qb_l_�nb_s�q_l_�[h_mnb_nct_^(�q_cab_^(�

g_[mol_^�[h^�_r[gch_^�`il�mcahm�i`�mech�[h^�`ch�^[g[a_�il�ch`_]ncih*� Nb_s�q_l_�nb_h�

jf[]_^�ch�[�l_]ip_ls�n[he�`il�[jjlircg[n_fs�/,�gch(�\_`il_�\_cha�l_nolh_^�ni�nb_cl�ilcach[f�

n[he*� ;n�nb_� _h^�i`�q__e�/(� _p_ls�nbcl^�`cmb�ch�[�n[he�$h8f�-%�q[m� _onb[hct_^�qcnb�[h�

ip_l^im_�i`�\_hti][ch_(�ni�g[chn[ch�nb_�chcnc[f�mni]echa�^_hmcns*� ;n�nb_�_h^�i`�q__e�--(�

[ff�`cmb�pcX_l_�q_cab_^(�g_[mol_^(�_p[fo[n_^�[h^�_onb[hct_^*

Aliqnb�ch^c]_m�g_[mol_^�il�̂ _lcp_^�ch]fo^_^6�<i^s�q_cabn�$<q%�ch�al[gm7�g_[h�

q_cabn�$Gq%7�`cmb�f_hanb�$@C%�[m�`ile�f_hanb�ch�]g7�]ih^cncih�`[]nil�$E%�q[m�][f]of[n_^�[m�

Uq_cabn+$f_hanb%XW� r� -,,7� `__^�]ihp_lmcih� ch^_r�$@=C%�8�$MQ@C+H%+GqN)Gqn(�qb_l_�

.Q@C�8�mog�i`�̀ ii^�]ihmog_^�^olcha�[h�chn_lp[f�i`�chn_l_mn(�GqN�8�`ch[f�\i^s�q_cabn�

`il�[h�chn_lp[f�i`�chn_l_mn(�Gqn�8�chcnc[f�\i^s�q_cabn�`il�[h�chn_lp[f�i`�chn_l_mn(�H8hog\_l�

i`�̀ cmb7�mj_]c`c]�aliqnb�l[n_�$MAL(�!+^[s%�8�U$ChGqN�)�fhGqn%+$N)n%W�r�-,,(�qb_l_�Ch�8�

h[nol[f�fia[lcnbg(�[h^�N)n�8�hog\_l�i`�̂ [sm�ip_l�qbc]b�aliqnb�q[m�_p[fo[n_^*� ;jj_ncn_�

l_`_lm�ni�`__^�]ihmog_^�\s�`cmb�q__efs(�_rjl_mm_^�[m�[�j_l]_hn[a_�$!%�i`�nb_�`cmb�\i^s�

q_cabn*� @__^� chn[e_� `iffiqcha� nl_[ng_hn� qcnb� ]bfil[gch_)N� q[m� l_]il^_^� _p_ls�

Q_^h_m^[s�ni�chp_mnca[n_�cgg_^c[n_�_``_]nm�i`�nb_�nl_[ng_hn�ih�[jj_ncn_*� @il�q__em�ch�

qbc]b�[�p[fo_� `il�<q�b[^�hin�\__h�i\n[ch_^�^cl_]nfs�`lig�q_cabcha�`cmb(� nb_�<q�q[m�

_mncg[n_^� `lig� nb_� l_al_mmcih� `ilgof[�\[m_^�ih�nb_� MAL�$Bijechm� -55.%� ^olcha� nb_�

]ill_mjih^cha�chn_lp[f*
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.*/*4� Mn[ncmnc]m*

Mn[ncmnc][f� ]igj[lcmihm� q_l_� g[^_� \_nq__h� p[fo_m� ^_lcp_^� `il� nl_[ng_hn� [h^�

]ihnlif�n[hem*�Nb_�ohcn�i`�mno^s�ch�nbcm�nlc[f�q[m�nb_�n[he�i`�̀ cmb(�hin�nb_�ch^cpc^o[f�`cmb*�

Aliqnb� j_l`ilg[h]_� ch^c]_m�q_l_� ][f]of[n_^� `il� _[]b� n[he�i`�`cmb*� G_[hm� [h^� nfc_cl�

mn[h^[l^�_llilm�$aliqnb�ch^c]_m%(�il�ch]c^_h]_�$`ch�[h^�_s_�m]il_m%�q_l_�nb_h�][f]of[n_^�`il�

nb_�aliojm�i`�n[hem�[mmcah_^�ni�_[]b�nl_[ng_hn*� <_`il_�aliojcha�^[n[� c̀lig�nb_�nqi�]ihnlif�

m_nm�i`�n[hem�$mb[g�nl_[n_^�[h^�ohnl_[n_^%(�nb_cl�j_l`ilg[h]_�q[m�]igj[l_^�ni�_[]b�infc_l�

[h^� ni� nb_� ]bfil[gch_)N� nc#_[n_^� n[hem� omcha� [� ih_)q[s� ;HIP;*� C`�hi� mcahc`c][hn�

^c``_l_h]_m�q_l_�hin_^�\_nq__h�nb_�nqi�]ihnlif�aliojm(�nb_h�nb_s�q_l_�]ig\ch_^�chni�[�

mchaf_�]ihnlif�alioj�i`�nq_fp_�l_jfc][n_m*� ;`n_l�aliojcha�nb_m_�]ihnlifm(�q_�]igj[l_^�

nl_[n_^�n[hem�$-.%�ni�]ihnlif�n[hem�$-.%� omcha�[�mchaf_�j[cl_^�N)n_mn�`il�g[n]b_^�j[clm*

@il�nb_�`ch�[h^�_s_�_p[fo[ncih(�[�.�r�.�]ihncha_h]s�n[\f_�[h^�[� n_mn�q_l_�om_^�

ni� ]igj[l_�nb_�^c``_l_h]_m� ch�nb_� ch]c^_h]_�i`�f_mcihm�\_nq__h�nb_�nl_[ng_hnm*� @il�[ff�

mn[ncmnc][f�n_mnm(�^c``_l_h]_m�q_l_�]ihmc^_l_^�mcahc`c][hn�[n�nb_�[8,*,1�f_p_f�i`�jli\[\cfcns*�

Mn[ncmnc][f�[h[fsm_m�q_l_�][llc_^�ion�omcha�]igg_l]c[f�mi`nq[l_�$GCHCN;<ÖCh]*%*� Nb_�

aliqnb�nlc[f�q[m�^_mcah_^�ni�[]bc_p_�[�jiq_l�$-)-/%�i`�9� *4,�ni�^_n_]n(� [m�mcahc`c][hn(� [�

^c``_l_h]_�$~%�i`�9-1�a�\_nq__h�nl_[ng_hn�aliojm(�p+cnb�h8-.(�qb_h�[8,*,1�$Af[hnt�-55.%*

.*0� L?MOFNM

Nb_l_�q_l_�hi�mcahc`c][hn�^c``_l_h]_m�ch�nb_�`fiq�l[n_m�il�^cmmifp_^�irsa_h�f_p_fm�

[giha�[ff�n[hem*� Nb_�\_b[pcil�i`�nb_�`cmb�ch�nl_[n_^�[h^�]ihnlif�n[hem�q[m�mcgcf[l(�qcnb
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nb_�_r]_jncih�nb[n�`cmb�`_^�mbilnfs�)[ ǹ_l�nl_[ng_hn�qcnb�]bfil[gch_)N�[jj_[l_^�ni�`__^�f_mm�

[aal_mmcp_fs*� Inb_lqcm_(�`cmb�^c^�hin�m__g�ni�\_�[acn[n_^�ch�[hs�q[s�^olcha�il�[`n_l�nb_�

nl_[ng_hn�j_lci^m*

Aliqnb�ch^c]_m�)�<[m_^�ih�nb_�;HIP;�]igj[lcha�nl_[n_^�n[hem�ni�mb[g�]ihnlifm�

[h^� ohchn_llojn_^� ]ihnlif� n[hem(� nb_l_�q_l_� hi� ^c``_l_h]_m� \_nq__h� nb_� nqi� nsj_m� i`�

]ihnlifm*� Nb_l_`il_�^[n[�`il�nb_m_�nqi�nsj_m�i`�]ihn_mnm�q_l_�]ig\ch_^�[h^�g[n]b_^�j[clm�

N)n_mnm�q_l_�om_^(� `il�_[]b�i`�nb_�`iffiqcha�j_l`ilg[h]_�ch^c]_m*� ;n�nb_�_h^�i`�q__em�

nbl__(� mcr�[h^�hch_�]ihnlif�`cmb�q_cab_^�mcahc`c][hnfs�gil_�nb[h�nl_[n_^�`cmb�$;jj_h^cr�

=(�-�7�@ca*� -%*� ;`n_l�--�q__em�`cmb�nl_[n_^�qcnb�]bfil[gch_)N�q_cab_^�f_mm�nb[h�nb_�]ihnlifm�

$.,5*-�a�pm*�..*1*2�a%(�[�^c``_l_h]_�$~%�i`�3*/!�$-2*2�a%*

=ih^cncih�ch^_r�)�Hi�mcahc`c][hn�̂ c``_l_h]_m�\_nq__h�nb_�nqi�aliojm�i`�̀ cmb�q_l_�

^_n_]n_^�[n�[hs�chn_lp[f�^olcha�nb_�aliqnb�nlc[f�$;jj_h^cr�=(f%*

@__^� =ihp_lmcih� Ch^_r� )� Nb_� @=C� `il� `cmb� nl_[n_^� qcnb� ]bfil[gch_)N� q[m�

mcahc`c][hnfs�bcab_l�$c*_*�f_mm�_``c]c_hn%�nb[h�nb_�@=C�`il�]ihnlif�`cmb�^olcha�nb_�chn_lp[fm�i`�

q__em�,)/�$28.-!%(�0)2�$~8-3!%�[h^�-)--�$285*/!%*�$;jj_h^cr�=(.7�@ca*.%*� @=C�q[m�hin

mcahc`c][hnfs�^c``_l_hn�`il�nb_�chn_lp[fm�`clig�q__e�3)5�il�-,)--*

Mj_]c`c]� Aliqnb� L[n_� )� Nb_� MAL� ][f]of[n_^� `il� nb_� _hncl_� --� q__em� q[m�

mcahc`c][hnfs�fiq_l� ch�nb_�nl_[n_^�`cmb�qb_h�]igj[l_^�qcnb�]ihnlif�`cmb�$,*54�pm*� -*,4%*�

Ch�nb_� `clmn� chn_lp[f� $q__em�,)/%(� ]ihnlif� `cmb�al_q�mcahc`c][hnfs�`[mn_l�nb[h�nl_[n_^�`cmb�

$;jj_h^cr�=(.7�@ca*�/%*� Biq_p_l(�[n�nb_�0)2(�3)5�[h^�-,)--�q__e�chn_lp[fm(�nb_�p[fo_m�ch�

MAL�`il�nl_[n_^�`cmb�q_l_�fiq_l�\on�hin�mcahc`c][hnfs�^c``_l_hn�`cig�nb_�MAL�p[fo_m�`il�

]ihnlif�`cmb�$;jj_h^cr�=(.%*

/5



;jj_ncn_� )� Nb_l_� q[m� hi� mcahc`c][hn� _``_]n� i`� nl_[ng_hn� ih� q__efs� `__^�

]ihmogjncih�hil�cgg_^c[n_fs�̀ iffiqcha�nl_[ng_hn�$;jj_h^cr�=(/7�@ca�0%(�qb_h�chn[e_�q[m�

_rjl_mm_^�ih�[�j_l]_hn[a_�i`�\i^s�q_cabn�$!<q%�\[mcm*

@ch�[h^�_s_�]ih^cncih�)�?s_�f_mcihm�q_l_�l[l_fs�_h]iohn_l_^�^olcha�nb_�nlc[f*� ;�

h_afcac\f_�hog\_l�i`�̀ cmb�^_p_fij_^�]ig_[f�ij[]cns*� Nb_�`c)_ko_h]s�ch�nl_[n_^�[h^�]ihnlif�

`cmb�q[m�h_p_l�mcahc`c][hnfs�^c``_l_hn�$;jj_h^cr�=(0%*

Nb_�`ch�f_mcihm�i\m_lp_^�q_l_�a_h_l[ffs�l_mnlc]n_^�ni�`ch�ncjm*� <s�nb_�_h^�i`�q__e�

/(�nb_�m]il_�`il�nb_�^ilm[f�`ch�$>@%�i`�nl_[n_^�̀ cmb�q[m�mcahc`c][hnfs�fiq_l�nb[h�`il�ohnl_[n_^�

`cmb�$rX2*247�J8,*,-%(�biq_p_l�hi�^c``_l_h]_m�_rcmn_^�`il�[^cjim_(�][o^[f(�[h[f(�j_fpc]�il�

j_]nil[f�`ch�m]il_m*� ;n�nb_�_h^�i`�q__e�2(�[h[f�`ch�]ih^cncih�q[m�mcahc`c][hnfs�$rX0*407�

J8,*,1%�fiq_l�`il�]ihnlif�pm*�nl_[n_^�`cmb(�biq_p_l�m]il_m�`il�[ff�inb_l�`chm�q_l_�mcgcf[l*�

<s�q__e�5(� mcahc`c][hn�^c``_l_h]_m�ch�nb_�][o^[f�[h^�[h[f�`ch�]ih^cncihm�q_l_�i\m_lp_^�

$rX.4*240(�J8,*,17�rX2*-30(�J8,*,1�l_mj_]ncp_fs%(�qcncc�nb_�]ihnlif�`cmb�b[pcha�fiq_l�

m]il_m� nb[h� b_�nl_[n_^�`cmb*� <s�nb_�_h^�i`�nb_�nlc[f(�hi� mcahc`c][hn�^c``_l_h]_m� _rcmn_^�

\_nq__h�nl_[n_^�[h^�]ihnlif�`cmb*

.*1� >CM=OMMCIH

;�hog\_l�i`�g_nbi^m�b[p_�\__h�om_^�ni�^_n_lgch_�nb_�_``_]nm�i`�]b_gc][fm�ih�

[ko[nc]�_]imsmn_gm�[h^�`cmb�$?hm_h\[]b�[h^�H[a_f� -551%�[h^�mj_]c`c][ffs�ih�`cmb�b_f^�ch�

][jncpcns�$G[ff[n�-54*#�%*� Chn_ljl_ncha�nb_m_�l_mofnm�ch�nb_�]ihn_rn�i`�[mm_mmcha�nb_�cgj[]n�

i`�[�]b_gc][f�il�]b_gc][f)alioj�ih�[ko[]ofnol_�jli^o]ncih�gomn�\_�^ih_�][onciomfs*� I`

0,



j[lnc]of[l� chn_l_mn� ni� `cmb� `[lgcha� [l_� nb_� _``_]nm� i`�[�]b_gc][f� ih�giln[fcns� l[n_� [h^�

mig[nc]�aliqnfl�ch^c]_m*� L_f[ncp_fs�`_q�mno^c_m�b[p_�_r[gch_^�nb_�fiha_l)n_lg�_``_]nm�i`�

[�]b_gc][f�il�]b_gc][f�nl_[ng_hn�l_acg_m�ih�aliqnb*

Nbcm�mno^s�b[m�mbiqh�nb[n�nb_� j[nn_lh�i`�chn_lgcnn_hn�_rjimol_�ni�]bfil[gch_)N(�

qbc]b�cm�_g_lacha�ch�=[h[^c[h�m[fgihc^�[ko[]ofnol_�$Nbil\og�[h^�Gi]]c[�-55/%(�b[m�

[�mcahc`c][hn�mojjl_mmcp_�_``_]n�ih�aliqnb(� [�`ch^cha�qbc]b�]ih]olm�qcnb�[�nl_h^�hin_^�

_[lfc_l�\s�Jiq_ff� _n� [f*� $-550%*� Nb_m_� l_mofnm� [fmi� mbiq�nb[n� nb_� aliqnb� mojjl_mmcih�

g_]b[hcmg�cm�nblioab�[�̂ _f_n_lciom�_``_]n�ih�]ihp_lmcih�_``c]c_h]s(�_mj_]c[ffs�ch�nb_�chcnc[f�

mn[a_m� i`� nb_� nl_[ng_hn�l_acg_(� [h^�hin� nblioab�[^p_lm_�_``_]nm� ih�[jj_ncn_*� Ch� `[]n(�

^_mjcn_�[�mfcabnfs�al_[n_l�`__^�chn[e_�\s�nl_[n_^�`cmb�]igj[l_^�ni�]ihnlifm�^olcha�nb_�`clmn�

/�q__em(�nb_cl�MAL�q[m�mcahc`c][hnfs�f_mm�nb[h�`il�]ihnlif�`cmb*

Ch�nbcm�mno^s(�[�l_f[ncp_fs�fiha�aliqnb�nlc[f�q[m�om_^(�mj[hhcha�[jjlircg[n_fs�.1!�

i`�nb_� f_hanb�i`�nb_�jli^o]ncih�]s]f_� [h^� mj_]c`c][ffs� `i]om_^�ih�[�jli^o]ncih�j_lci^�

^olcha�qbc]b�]ihmc^_l[\f_�\cig[mm�ch]l_g_hn�i]]olm*� Ch�]ihnl[mn(�mbiln)n_lg�aliqnb�nlc[fm�

[l_�l_f[ncp_fs�]iggih7�biq_p_l�nb_s�[l_�oh[\f_�ni�^_n_]n�]igj_hm[nils�aliqnb�$Bijechm

-55.%(� [�]lcnc][f�j[l[g_n_l�ni�[mm_mm� c`�nb_�l_mofnm�i`�[�aliqnb�nlc[f�[l_�ni�\_�[jjfc_^�ni�

[ko[]ofnol_�jli^o]ncih�gi^_fm*� Ni�fiie�`il�]igj_hm[nils�nl_h^m(�aliqnb�ch^c]_m�q_l_�

^_n_lgch_^�[n�m_p_l[f�jichnm�nblioab�nb_�nlc[f(�mj_]c`c][ffs�ni�[mm_mm�qb_nb_l�nb_�cgj[]n�i`�

nb_� ]b_gc][f�q[m�gcnca[n_^�\s�jbsmcifiac][f� ]igj_hm[ncih�i`�nb_� n_mn�[hcg[fm� ni� nb_�

_rjimol_� l_acg_*� Qcnb�l_mj_]n�ni� aliqnb(� nbcm� ]igj[lcmih�ip_l�ncg_� cm� \_mn�[mm_mm_^�

nblioab�nb_�MAL�$<om[]e_l�_n�[f*� -55,7�Bijechm�-55.%*� Ch�nbcm�nlc[f(�nb_�al_[n_mn�_``_]n�i`�

nfc_�nl_[ng_hn(�\[m_^�ih�nb_�MAL(�i]]oll_^�ip_l�nb_�`clmn�nbl__�q__em(�[h^�nb_h�nb_�_``_]n
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\_a[h�ni�^cgchcmb�nblioabion�nb_�l_g[ch^_l�i`�nb_�nlc[f*� Nbcm�moaa_mnm�nfc[n�nb_�nl_[n_^�`cmb�

\_a[h�ni�[]]iggi^[n_�ni�nb_�_``_]n�i`�nb_�nl_[ng_hn*� H_p_lnb_f_mm(�nb_l_�q[m�hi�j_lci^�

ch�qbc]b�nl_[n_^�`cmb�b[^�[�MAL�_ko[f�ni+bcab_l�nb[h�nb[n�i`�]ihnlif�`cmb7�nb_l_`il_�nb_l_�

q[m�hi� nlo_� ]igj_hm[nils�aliqnb�jb[m_� ch�nl_[n_^� `cmb*� >c``_l_h]_m� ch�q_cabn�qiof^�

nb_l_`il_�\_�j_lmcmn_hn(�[h^�ch�[�jli^o]ncih�m_nncha�nb_�ip_l[ff�aliqnb�i`�nl_[n_^�`cmb�qiof^�

]ihncho_�ni�\_�fcgcn_^*

@__^�]ihp_lmcih�_``c]c_h]s� cm�[�]lcnc][f� cmmo_�ni� [ko[]ofnolcmnm� ch�[�]igj_ncncp_�

ch^omnls� qb_l_� `__^� ]imnm� [l_� [� f[la_� ]igjih_hn� i`�nb_� ip_l[ff� ]imn� i`�jli^o]ncih*�

L_f[ncp_fs� `_q�l_jilnm�b[p_�[^p[h]_^�g_]b[hcmgm�\s�qbc]b�]b_gc][f�_rjimol_� fcgcnm�

]ihp_lmcih�_``c]c_h]s*� ;m�[�l_mofn(�nb_�g_]b[hcmgm�[^p[h]_^�ch�nbcm�^cm]ommcih�ni�_rjf[ch�

nb_�h_a[ncp_�_``_]n�i`�]bfil[gch_)N�ih�]ihp_lmcih�_``c]c_h]s(� [l_�f[la_fs�bsjinb_nc][f*� Ch�

a_h_l[f(�@=C�][h�\_�[``_]n_^�\s�jli\f_gm�l_f[ncha�ni�honlc_hn�[\miljncih�$L_c]b_h\[]b)�

Efche_�-5317�Pcahc_l�_n�[f*� -55.%(�`oh]ncih[f�_``c]c_h]s�i`�nb_�^ca_mncp_�msmn_g�$A_loh^i�

_n�[f*� -55-%(�^cp_lmcih�i`�_h_las�pc[�jbsmcifiac][f�_p_hnm� ch^o]_^�\s�mnl_mm� $Jc]e_lcha�

-55,%(�[fn_l[ncih�i`�g_n[\ifcmg�$Pcahc_l�_n�[f*� -55.%(�[h^�fimm�[h^�l_jf[]_g_hn�i`�ncmmo_�

[h^�jlin_chm�$Jiq_ff�_n�[f*� -551%*

Mj_]c`c]� _r[gjf_m� i`� nb_� _``_]nm� i`� ]b_gc][f)nl_[ng_hn� _rjimol_m� ih� `__^�

]ihp_lmcih�i`�̀ cmb�q_l_�l_jiln_^�\s�Pcahc_l�_n�[f*�$-55.%(�qbi�mbiq_^�nb[n�;nf[hnc]�m[fgih�

iEOZ[]� aOZO`#� j[ll� _rjim_^� ni� ]lo^_� icf� b[^� [� ^_]l_[m_� ch� ]ihp_lmcih� _``c]c_h]s*�

;^^cncih[ffs(� L_c]b_h\[]b)Efche_� $-531%� ^_gihmnl[n_^� nb[n�g[f[]bcn_� al__h� \fi]e_^�

chn_mnch[f� _htsg_m*� Jc]e_lcha� $-55,%� [^p[h]_^� nb_�bsjinb_mcm(� \[m_^� ih� [�l_pc_q�i`�

_rjimol_�nlc[fm(� nb[n�_rjimol_�ni�nl_[ng_hn�]b_gc][fm� ch^o]_m�[�mnl_mm�l_mjihm_�[h^�nb_

0.



_pie_^� ][n[\ifc]� _``_]nm�qiof^�^cl_]nfs� ch`fo_h]_�@=C*� Ch� iol�mno^s(� nb_� ^_]l_[m_� ch�

]ihp_lmcih� _``c]c_h]s�g[s� l_f[n_� ni� [�]ig\ch[ncih� i`�m_p_l[f� jbsmcifiac][f� j[nbq[sm�

_pie_^�\s�nb_�nl_[ng_hn*� <[m_^�ih�nb_�l_pc_q�\s�Jc]e_lcha�$-55,%(�cn�q[m�l_[mih[\f_�ni�

_rj_]n�nb[n�nb_�nl_[ng_hn�mnl_mm_^�nb_�`cmb�[h^�ch^o]_^�][n[\ifc]�_``_]nm*� ;^^cncih[ffs(�

qile�\s�Jiq_ff�_n�[f*�$-551%�b[m�mbiqh�nb[n�]bfil[gch_)N�_pie_m�[�g_n[jf[mnc]�l_mjihm_�

i`�acff� _jcnb_fc[�qbc]b�g[s�\_�[�l_mjihm_�ni� []c^)\[m_� [h^�cihc]� ^cmnol\[h]_m*� Nb_m_�

`ch^cham�moaa_mn�nb[n�_h_las�g[s�\_�^cp_ln_^�ch�nl_[n_^�`cmb�niq[l^m�]_ffof[l�ech_nc]m�[h^�

]igj_hm[nils� cihil_aof[ncih*

Nb_�]ihp_lmcih�_``c]c_h]s�i`�nl_[n_^�`cmb�q[m�h_a[ncp_fs�[``_]n_^�nblioabion�nb_�

nlc[f(�moaa_mncha�[�g_]b[hcmg�ni�_rjf[ch�nb_�j_lmcmn_hnfs�l_^o]_^�MAL�nblioabion�nb_�nlc[f*�

@olnb_lgil_(�cn�jichnm�ni�nb_�jimmc\cfcns�nb[n�nb_�\[mc]�jbsmcifiac][f�cgj[]n�nblioab�qbc]b�

nb_�]b_gc][f�fcgcnm�aliqnb(�]iof^�hin�\_�]igjf_n_fs�]igj_hm[n_^�`il*

>olcha� nbcm� mno^s� `ch� [h^� _s_� ]ih^cncih(� _mj_]c[ffs� ]ig_[f� ]ih^cncih� q_l_�

_p[fo[n_^(� \_][om_� q_� momj_]n_^� nb[n� nb_m_� ncmmo_m� qiof^� \_� m_hmcncp_� ch^c][nilm� i`�

]b_gc][ffs� ch^o]_^� _jcnb_fc[f� ^[g[a_*� Nb_�jl_pciom� mno^s� \s� Jiq_ff� _n� [f*� $-550\%�

mbiq_^� `ch� ]ih^cncih� ]b[ha_m� ch� ]bfil[gch_)N� nl_[n_^� `cmb(� [h^� Mnimeij`�$-55/["\%�

moaa_mn_^�nb[n�`l__�]bfilch_�[n�,*,,.�jjg(�[�f_p_f� fiq_l�nb[h�qb[n�cm�l_f_[m_^�^olcha�[�

mn[h^[l^�]bfil[gch_)N�nl_[ng_hn�$<offi]e�_n�[f� -55-%(� cm�^[g[acha�ni� `cmb�_jcnb_fcog*�

Infc_l� l_m_[l]b_lm� b[p_� [fmi� hin_^� nb_� m_hmcncpcns� i`�nb_� `cmb� ]ilh_[� ni� q[n_l)big_�

]b_gc][fm�$>oe_m�-5317�Q_mn_l�[h^�=[hnih�-543%*� Cn�cm�chn_l_mncha(�nb_l_`il_(�nb[n�\s�nb_�

_h^�i`�nb_�mno^s�j_lci^(�nb_l_�q[m�hi�^c``_l_h]_�\_nq__h�nl_[n_^�[h^�ohnl_[n_^�`cmb�qcnb�

l_mj_]n�ni�`ch�il�]ig_[f�^_n_lcil[ncih*� Nb_l_`il_�cn�][hhin�\_� ]ih]fo^_^�nb[n�nbcm�]b_gc][f

0/



q[m�^cl_]nfs�^[g[acha�nb_�bimn�_jcnb_fc[f�mol`[]_m(�[n�f_[mn�[n�nb_�g[]lim]ijc]�f_p_f*

>c``_l_h]_m�ch�]ihn[chg_hn�`[]cfcnc_m(�q[n_l�]b_gc][f�]b[l[]n_lcmnc]m(�[h^�_h^_gc]�

j[nbia_h�fi[^�g[s�gi^c`s�nb_�l_mjihm_�i`�̀ cmb�ni�[�nl_[ng_hn�]b_gc][f*� Ih_�cgjiln[hn�

[mj_]n�ni�]ihmc^_l�qb_h�nl_[ncha�il�jl_p_hncha�̂ cm_[m_(�cm�nb[n�nb_�]b_gc][fm�om_^�chnli^o]_�

[�h_q�̀ []nil�ni�nb_�_hpclihg_hn[f�_ko[ncih(�qcnb�^c``_l_hn�_``_]nm�`il�^c``_l_hn�]b_gc][fm�

$<l[hmih�-55/%(�[h^�`il�^c``_l_hn�mj_]c_m�$Bif]ig\_�_n�[f*� -551%*� Mig_�mno^c_m�mbiq�[�

g[le_^�chn_l[]ncih�\_nq__h�]b_gc][f�_rjimol_�[h^�^cm_[m_�ch]c^_h]_�$Hccgc�-55,%7�inb_lm�

^i�hin�$B_nlc]e�_n�[f*� -5/0%7�[h^�mncff�inb_lm�mbiq�l_mcmn[h]_�i`�]b_gc][ffs�_rjim_^�`cmb�ni�

^cm_[m_�$Hccgc�-55,%*� Nb_�m[g_�fce_fs�bif^m�nlo_(�ch�a_h_l[f(�`il�nb_�jimcncp_�[h^�h_a[ncp_�

_``_]nm�i`�]b_gijlijbsf[]nc]�[a_hnm*

Nbcm� mno^s� b[m� ^_gihmnl[n_^� [h^� ]ih`clg_^� jl_pciom� l_mofnm� nb[n� l_j_ncncp_(�

chn_lgcnn_hn� _rjimol_� ni� ]bfil[gch_)N� ch� [� jlijbsf[]nc]� l_acg_� [n� ]ih]_hnl[ncihm�

]iggihfs�om_^�ch�nb_�[ko[]ofnol_�ch^omnls(�ch^o]_m�aliqnb�mojjl_mmcih*� B_h]_�cn�mbiof^�

nbom�\_�om_^�qcnb�][oncih�ohncf� nb_� `off� l[ha_�i`�_``_]nm�][om_^�[l_�ehiqh*� Nb_�g[ch�

i\d_]ncp_�i`� nbcm� mno^s�q[m� ni� [mm_mm� nb_�_``_]n�i`�]bfil[gch_)N�ih�aliqnb� ch^c]_m� i`�

b_[fnbs�l[ch\iq�nlion�qb_h�om_^�[m�[�jlijbsf[]nc]�[a_hn(�l[nb_l�nb[h�ni�fiie�[n�nb_�_``_]nm�

qb_h�om_^�[m�[�nb_l[j_onc]�[a_hn*� Nb_m_�]ih]fomcihm�][hhin�\_�_rnl[jif[n_^�ni�nb_�_``_]nm�

nb[n�]bfil[gch_)N�qiof^�b[p_(�qb_h�om_^�[m�[�nl_[ng_hn(�ih�nb_�aliqnb�ch^c]_m�i`�̂ cm_[m_^�

il�]ihp[f_m]_hn�`cmb*
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/*� MNL?MM� L?MJIHM?� CH� B?;FNBS� DOP?HCF?� L;CH<IQ� NLION�
iBA6BD;JA6;GE�@J><EE#� ;@N?L� L?J?NCNCP?� CHN?LGCNN?HN�
NL?;NG?HN�QCNB�=BFIL;GCH?)N�;H>�@ILG;FCH*&

/*-� ;<MNL;=N*

L[ch\iq�nlion�dop_hcf_m�q_l_�mo\d_]n_^�ni�[h�chn_lgcnn_hn�jlijbsf[]nc]�l_acg_�i`�

]bfil[gch_)N� il� `ilg[fch� [h^� nb_� mo\m_ko_hn� ]b[ha_m� ch� nb_� ]ilncmif� f_p_fm� q_l_�

^_n_lgch_^�[n�-(.0�[h^�52�b�jimn�nl_[ng_hn*� ?rjimol_�ni�-,�ga+F�i`�]bfil[gch_)N�il�,*.�

gf+F�`ilg[fch�^c^�hin�jlipie_�[�lcm_�ch�nb_�]ilncmif�f_p_fm�i`�nl_[n_^�`cmb�`lig�nb_�\[m_fch_�

i\n[ch_^�[n�nb_�\_achhcha�i`�nb_�_rj_lcg_hn*�Hi�mcahc`c][hn�^c``_l_h]_m�q_l_�^_n_]n_^�ch�

nb_�]ilncmif�l_mjihm_�\_nq__h�nb_�nl_[n_^�[h^�]ihnlif�aliojm�ch�nb_�^c``_l_hn�q__em*

<fii^�m[gjf_m�i`�l[ch\iq�nlion�dop_hcf_m(�j[ln�i`�[h�[]]igj[hscha�aliqnb�nlc[f(�

qbc]b�q_l_�_rjim_^�ni�]bfil[gch_)N�nqc]_�q__efs(�q_l_�i\n[ch_^�ni�g_[mol_�nb_�_``_]nm�

i`�nb_�nl_[ng_hn�ih�nb_�b_g[ni]lcn�[h^�jf[mg[�afo]im_(�mi^cog�[h^�]bfilc^_�f_p_fm*� Hi�

_pc^_h]_�i`�[�m_]ih^[ls�mnl_mm�l_mjihm_�]iof^�\_�^_n_]n_^�ch�nb_�nl_[n_^�`cmb�qb_h�nb_s�

q_l_� ]igj[l_^�ni� nb_�]ihnlifm*� B_g[ni]lcn�[h^�jf[mg[�afo]im_(� mi^cog�[h^�]bfilc^_�

l_g[ch_^�qcnbch�qb[n�[l_�]ihmc^_l_^�hilg[f�f_p_fm�`il�l_mncha�il�ohmnl_mm_^�l[ch\iq�nlion*

=bfil[gch_)N�^i_m�hin�m__g�ni�_fc]cn�[�jlcg[ls�il�m_]ih^[ls�mnl_mm�l_mjihm_�ch�

l[ch\iq�nlion(�qb_h�om_^�[n�[�-,�ga+F�^im_*

&�?^cnilc[f�mnsf_�]ih`ilgm�ni�Diolh[f�i`�;ko[nc]�;hcg[f�B_[fnb*
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/*.� CHNLI>O=NCIH*

Mnl_mm(�[lcmcha�`lig�bom\[h^ls�jl[]nc]_m�chb_l_hn�ni�chn_hmcp_�l_[lcha�i`�̀ [hh_^�`cmb�

$Niln� _n� [f*�-550%(� cm� [� ][om_� i`�]ih]_lh� ni� `cmb� `[lg_lm� [h^� `cmb�b_[fnfc� jli`_mmcih[fm(�

\_][om_� cn� jligin_m� ^cm_[m_� [h^� cgj[clm� aliqnb� $Jc]e_lcha� -55/%*� ;� h_q�_g_lacha�

bom\[h^ls� jl[]nc]_� ch� `cmb� `[lgcha� cm� nb_�jlijbsf[]nc]� om_� i`�]b_gc][fm� ni� l_^o]_� nfc_�

ch]c^_h]_�i`�nijc][f�\[]n_lc[f(�jliniti[f(� [h^� `oha[f� ch`_]ncihm� $Nbil\og�[h^�Gi]]c[�

-55/%*� ;fnbioab�nb_�\_h_`cnm�i`�nbcm�[jjli[]b�ni�^cm_[m_�jl_p_hncih�[l_�f_[^cha�ni�[�al_[n_l�

[]]_jn[h]_�i`�nbcm�jl[]nc]_�ch�[ko[]ofnol_(�nb_�jimmc\f_�mc^_�_``_]nm�nb[n�nbcm�g[s�jli^o]_�

b[p_�hin�\__h�[^_ko[n_fs�chp_mnca[n_^�$<l[hmih�-55/7�Jiq_ff�_n�[f*� -550(-551%*� Nqi�i`�

nb_� gil_� `l_ko_hnfs� _gjfis_^� jlijbsf[]nc]� [a_hnm� [l_� `ilg[fch� [h^� ]bfil[gch_)N�

$Nbil\og�[h^�Gi]]c[�-55/%*� Nb_m_�]b_gc][fm�][h�\_�f_nb[f�ni�`cmb�[n�bcab�^im_�f_p_fm�

$@lig� -54,(�Biq_�_n�[f*� -551%�[h^�ch�mig_�][m_m�giln[fcns�mjce_m�i]]ol�[`n_l�_rjimcha�

`cmb�ni�hilg[f�nl_[ng_hn�f_p_fm�$Mionba[n_�-55/%*�Nbcm�l[cm_^�nb_�]ih]_g�nb[n�jlijbsf[]nc]�

nl_[ng_hnm�g[s�\_�[h�[^^cncih[f�oh^_l)l_]iahct_^�miol]_�i`�mnl_mm�ni�`[lg_^�`cmb*� I`�nb_�

l[ha_�i`�]b_gc][f�]igjioh^m�[p[cf[\f_(�]bfil[gch_)N�cm�ih_�i`�nb_�gimn�om_`of�]b_gc][fm�

[p[cf[\f_�ni�nb_�`cmb�`[lg_l�[m�cn�[``_]nm�[^p_lm_fs�gsri\[]n_lc[(�<QVbVg]P]R]%� F`WQV]RW\O%�

<QVbVg]^VbVW`Wca�[h^�:g`]ROQbWZca�$M]inn�-55/%*

Mnl_mm�b[m�\__h�\cifiac][ffs�^_`ch_^�ch�n_lgm�i`�jbsmcifiac][f�l_mjihm_m�[n�nbl__�

f_p_fm6�jlcg[ls7� m_]ih^[ls(�[h^�n_lnc[ls�$<[lnih�[h^�Cq[g[�-55-%*� >olcha�nb_�jlcg[ls�

mnl_mm�l_mjihm_�g_^c[n_^�\s�nb_�[]ncp[ncih�i`�nb_�bsjinb[f[gc])jcnocn[ls)chn_ll_h[f�$BJC%�

[rcm(�jf[mg[�f_p_fm�i`�][n_]bif[gch_m(�;=NB�[h^�]ilncmif�lcm_�$<[lnih�[h^�Cq[g[�-55-�7

1,



Jc]e_lcha�-55.%*� Nb_�BJC�[rcm�cm�mncgof[n_^�ch�l_mjihm_�ni�gimn�`ilgm�i`�mnl_mm�$Jc]e_lcha

-55/%(� [h^�]ilncmif� f_p_fm�[l_�a_h_l[ffs�om_^�ni� chp_mnca[n_�nb_�jlcg[ls�mnl_mm�l_mjihm_�

$;^[gm� -55,%*� Nb_� `oh]ncihm� i`�]ilncmif� ch� n_f_imn� `cmb� [l_� p[lc_^� [h^� l[ha_� `lig�

afo]ih_ia_h_mcm�$D[hmm_hm�[h^�Q[n_lg[h�-544%�ni�mncgof[ncih�i`�cihil_aof[nils�jli]_mm_m�

nb[n�[ffiq�nb_� `cmb�ni�l_]ip_l�cnm� cihc]�\[f[h]_�$F[ol_hn�[h^�J_lls� -55,7�Lc]bg[h�[h^�

T[oaa� -543%*� =ilncmif(�qb_h�]igj[l_^�ni�][n_]bif[gch_m� [h^�;=NB(� cm�gil_�_[mcfs�

^_n_]n[\f_�$Ed[ln[hmmih�_n�[f*� -54/%�[h^�cnm�lcm_�[h^�`[ff�cm�[�l_f[ncp_fs�^cl_]n�[mm_mmg_hn�i`�

nb_�m_p_lcns�[h^�^ol[ncih�i`�nb_�jlcg[ls�mnl_mm�l_mjihm_�$Q_^_g_s_l�_n�[f*� -55,%*� Mch]_�

nb_�l_mncha�il�ohmnl_mm_^�f_p_fm�i`�]cl]of[ncha�]ilnc]imn_lic^m�ch�`cmb�[l_�f_mm�nb[h�/,)0,�

ha+gf� [h^� c^_[ffs� f_mm�nb[h�1� ha+gf� $<[lnih�[h^�Cq[g[� -55-7�Jc]e_lcha�[h^�Jinncha_l

-545%(�[h�ch]l_[m_�ch�nbcm�j[l[g_n_l�cm�_[mcfs�l_]il^_^*� ;n�nb_�m[g_�ncg_(�nb_�\[]ealioh^�

fcn_l[nol_� ^_m]lc\cha� nb_� lcm_� [h^� `[ff� i`�]ilncmif� cm� ]ihmc^_l[\f_(� nb_� [mm[s� cm� `[mn� [h^�

ch_rj_hmcp_(� [h^� ]ilncmif� cm� gil_� mn[\f_� ch� `l__t_l� mnil[a_*� >_n_lgch[ncih� i`� nb_�

]cl]of[ncha�\fii^�]ilncmif�cm�bcabfs�om_`of�ch�[mm_mmcha�[^l_hi]ilnc][f�`oh]ncih�$Fiq_ff�[h^�

>ohh�-530%*

M_]ih^[ls�mnl_mm�l_mjihm_m�l_mofn�̀ cig�nb_�jbsmcifiac][f�_``_]nm�i`�̀ []nilm�l_f_[m_^�

^olcha�nb_�jlcg[ls�mnl_mm�l_mjihm_� $<[lnih�[h^�Cq[g[�-55-%� [h^�[l_�g_[mol_^�\s�nb_�

[mm_mmg_hn�i`�[�l[ha_�i`�b_g[nifiac][f�j[l[g_n_lm�$Ed[ln[hmmih�_n�[f*� -544%*� <[lnih�[h^�

Cq[g[�$-55-%�l_jiln�nb[n�nb_�m_]ih^[ls�]b[ha_m�g[s�\_�g_n[\ifc]�$jf[mg[�afo]im_(�f[]nc]�

[]c^%(�b_g[nifiac][f�$b_g[ni]lcn(�f_oei]lcn(�l_^�\fii^�]_ff�]iohn%(�cihil_aof[nils�$jf[mg[�

]bfilc^_(� mi^cog(� jin[mmcog%(� [h^� mnlo]nol[f� $chn_ll_h[f� ]_ff� mct_(� ]ih^cncih� `[]nil%*�

N_lnc[ls�il�qbif_�[hcg[f�l_mjihm_m�[l_�g_[mol_^�\s�j[l[g_n_lm�mo]b�[m�aliqnb(�g_n[\ifc]
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l[n_(�[h^�^cm_[m_�l_mcmn[h]_*

Ni�^[n_�nb_l_�b[p_�\__h�`_q�mno^c_m�[^^l_mmcha�nb_�_``_]nm�i`�nl_[ng_hn�]b_gc][fm�

qb_h� om_^� ni� nl_[n� il�jl_p_hn� ^cm_[m_(� ih� nb_� mnl_mm� l_mjihm_� i`�`cmb*� Ch� [� mno^s� \s�

Jc]e_lcha� [h^� Jinncha_l� $-541%(� nb_� jlijbsf[]nc]� [^gchcmnl[ncih� $-� ^[cfs� jofm_%� i`�

g[f[]bcn_� al__h� $.*.3�ga+F%� `il�0�q__em� ][om_^� [�mcahc`c][hn� _f_p[ncih� i`�nb_� \fii^�

]ilncmif�f_p_fm�i`�\liqh�nlion�iEOZ[]�b`cbbO#�qcnbch� -� biol��i`�nl_[ng_hn*� Biq_p_l(� ncl_�

nc#_[ng_hn�b[^�hi�_``_]n�ih�nb_�b_g[ni]lcn(�_lsnbli]sn_(�nblig\i]sn_(�il�fsgjbi]sn_�]iohnm�

ch� \liqh�nlion*� Biq_p_l(� ch�l[ch\iq�nlion(� g[f[]flcn_� al__h�][om_m� [� f_o]i]snij_hc[�

$Bf[p_e� [h^� <ofef_s� -54,%*� Ch� ih_� i`�nb_� `clmn� mno^c_m� ih� nb_� _``_]nm� i`�`ilg[fch� ch�

l[ch\iq�nlion(�Q_^_g_s_l�$-53-%�l_jiln_^�[�jlial_mmcp_�bsji]bfil_gc[�[`n_l�nb_�`cmb�q_l_�

_rjim_^�ni�,*.,�gf+F�`ilg[fch*� Nb_�m[g_�_``_]n�q[m�i\m_lp_^�ch�mn__fb_[^�_rjim_^�ni�

,*.,�gf+F� `ilg[fch�$Q_^_g_s_l�[h^�S[mon[e_� -530%*� Limn[hn�_n�[f*� $-551%�l_jiln�nb[n�

;nf[hnc]�m[fgih�qb_h�_rjim_^�ni�`ilg[fch�$,*.1�gf*F�#*b#V�_p_ls�nbcl^�^[s�`il�1�q__em%(�

b[^�[�jlifiha_^� ch]l_[m_� ch�jf[mg[�]ilncmif*� ;�gil_� l_]_hn�mno^s(� mbiq_^�nb[n�qb_h�

`ilg[fch�q[m�om_^�ch�^im_m�i`�oj�ni�,*.1�gf+F�`il�5,�gchon_m�_p_ls�nqi�q__em(�nb_l_�q_l_�

hi�mcahc`c][hn�fiha�n_lg�_``_]nm�ih�_f_]nlifsn_m�[h^�\fii^�b_g[ni]lcn�$Jiq_ff�_n�[f*� -552%*�

Nb_l_�b[p_�\__h�hi�mno^c_m�[^^l_mmcha�nb_�chn_l[]ncih�\_nq__h�]bfil[gch_)N�[h^�mnl_mm*�

=bfil[gch_)N�cm�ehiqh�ni�l_f_[m_�`l__�]bfilch_�ch�q[n_l�[h^�[�l_jiln�\s�T_cnioh�$-533%�

^_gihmnl[n_^�[h�ch]l_[m_^�b_g[ni]lcn�[h^�jf[mg[�jlin_ch�f_p_fm� ch�l[ch\iq�nlion�[`n_l�

_rjimol_�ni�]bfilch_�[n�^c``_l_hn�]ih]_hnl[ncihm�[h^�ncg_m*

Mno^c_m�ni�^[n_�moaa_mn_^�nb[n�l_j_[n_^�nl_[ng_hn�qcnb�]bfil[gch_)N�mojjl_mm_^�

aliqnb(�^_]l_[m_^�b[_g[ni]lcn�f_p_fm(�[h^�][om_^�[�^im_�^_j_h^_hn�^_]l_[m_�ch�jf[mg[

1.



mi^cog�[h^�]bfilc^_�f_p_fm(�qcnbion�]b[hacha�nb_�jf[mg[�afo]im_�]ih]_hnl[ncihm�$Jiq_ff�

_n�[f(� -550%*� Jiq_ff�_n�[f*�$-551%�[fmi�l_jiln_^�nb[n�jl_)�[h^�jimn)_rjimol_�b_g[nifiac][f�

p[fo_m�i`�l[ch\iq�nlion�[`n_l�[�mchaf_�jofm_�nl_[ng_hn�qcnb�]bfil[gch_)N�q_l_�hin�^c``_l_hn*

Mch]_�nb_�jlcg[ls�mnl_mm�l_mjihm_�cm�[�aii^�ch^c][nil�i`�nb_�cgg_^c[n_�l_mjihm_�i`�

nb_�`cmb�ni�[�jin_hnc[f�mnl_mmil(�[h^�nb_�m_]ih^[ls�mnl_mm�l_mjihm_m�[l_�[�^cl_]n�_``_]n�i`�nb_�

jlcg[ls�mnl_mm�l_mjihm_� $=[mcff[m�[h^�Mgcnb� -533%(�nb_�i\d_]ncp_m�i`�nb_�jl_m_hn�mno^s�

ch]fo^_^� nb_� g_[mol_g_hn� i`� nfc_m_� nqi� j[l[g_n_lm(� [`n_l� _rjimol_� ni� `ilg[fch� il�

]bfil[gch_)N(�ni�b_fj�[mm_mm�gil_�[]]ol[n_fs�nb_�g[ahcno^_�i`�nb_�jbsmcifiac][f�l_mjihm_m�

i`�l[ch\iq�nlion�ch�l_mjihm_�ni�nb_m_�[a_hnm*

/*/� G;N?LC;FM�;H>�G?NBI>M*

/*/*-� Nlc[f�-�$Jlcg[ls�mnl_mm�ch^c]_m%*

Nlc[f� -� q[m�^_mcah_^�ni�_p[fo[n_�nfc_�\fii^�]ilncmif� f_p_fm�ch�l[ch\iq�nlion�[`n_l�

\_cha�chn_lgcnn_hnfs�_rjim_^�ni�nl_[ng_hn�]ih]_hnl[ncihm�i`�̀ ilg[fch�[h^�]bfil[gch_)N�

ih]_�[�q__e�ip_l�[�0�q__e�j_lci^*

,','*'*�EO[^ZS�̂ ]^cZObW]\&'� -.,� ^cjfic^�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#%�qcnb�[h�

[p_l[a_�q_cabn�i`�-4.*4,�a�[h^�[h�[p_l[a_�f_hanb�i`�./*50�]g�q_l_�om_^*

,','*'+�EgabS[�RSaWU\2�Nb_� msmn_g�]ihmcmn_^�i`�.0(�c^_hnc][f�34*,�F�n[hem�$;jj_h^cr�;%*�

Aliojm� i`�`cp_� `cmb�q_l_� h_nn_^� [h^� l[h^igfs� [ffi][n_^� ni� _[]b� n[he�\s� `iffiqcha� [

1/



a_h_l[n_^�m_lc_m�i`�l[h^ig�hog\_lm�$-)-0%*� #Chm�l_mofn_^�ch�[�mni]echa�^_hmcns�i`�-,�

Ea+gX� ;ff�n[hem�l_]_cp_^�q[n_l�`lig�[�jog�%_ �̂ p_cf(�[n�[�`fiq�l[n_�ni�[]bc_p_�[�nolhip_l�

ncg_�i`�/,�gchon_m*� Q[n_l�n_gj_l[nol_�q[m

,','*',�4QQZW[ObW]\2� ;`n_l�[ffi][ncih�ni� n[hem(� nb_� cmb�q_l_�g[chn[ch_^� `il�.� p�__em(�

\_`il_�nb_�nlc[f�\_a[h�[h^�`_^�[�]igg_l]c[f�l[ncih�[n�.!�i`�nb_�n[he�\cig[mm�^[cfs*� ;n�nb_�

_h^�i`�nb_�[]]fcg[ncih�j_lci^(�ni�[mm_mm�nb_�ohc`ilgcns�i`�[]]fcg[ncih(�nb_�q_cabnm�[h^�

f_hanbm� i`� nb_� `cmb� q_l_� n[e_h� `lig� [ff� nb_� _rj_lcg_hn[f� `cmb(� omcha� nb_� `iffiqcha�

jli]_^ol_7�@cmb�q_l_�[h[_mnb_nct_^�ch�[�mifoncih�i`�\_hti][ch_�^cmmifp_^�ch�51!�_nfc[hif(�

[n�0,�ga�\_hti][ch_+F�i`�q[n_l�ch�[h�[_l[n_^�[h[_mnb_nc]�n[he�ohncf�nb_�`cmb�l_[]b_^�mn[a_�

CCC(�jf[h_� -� i`�fcabn�[h[_mnb_mc[�$<liqh�-55/%*� @cmb�q_l_�nb_h�l_gip_^�`lig�nb_�n[he(�

jf[]_^�ih�[�lof_l�ih�nij�i`�[h�[h[fsnc][f�\[f[h]_�$G_nnf_l�JD�2,,,(�Tolc]b(�Mqcnt_lf[h^%�ni�

l_]il^�\i^s�q_cabn�[h^�f_hanb*� @cmb�q_l_�cb_h�l_nolh_^�ni�nb_cl�_rj_lcg_hn[f�n[hem�`il�

l_]ip_ls*� =ih^cncih�`[]nil�U$E8q_cabn+f_hanbX%�R� -,,W�q[m�[mm_mm_^�`il�nb_�`cmb�ch�nb_�

^c``_l_hn�nl_[ng_hnm*

,','*'-�F`SOb[S\b�O\R�b`SOb[S\b�U`]c^a2�?cabn�n[hem�i`�̀ cmb�q_l_�l[h^igfs�[mmcah_^�ni�

_[]b�nl_[ng_hn�alioj6�]ihnlif�$mb[g�nl_[ng_hn%(�`ilg[fch(�il�]bfil[gch_)N*� ?[]b�n[he�q[m�

nl_[n_^� ih]_�q__efs(� \s� nolhcha� nb_�q[n_l� `fiq�i``(� [h^� [^^cha� [� ^cfon_^� ko[hncns� i`�

nl_[ng_hn�]b_gc][f�$il�_kocp[f_hn�[giohn�i`�q[n_l�̀ il�mb[g�nl_[ng_hnm%�`il�-�b*� @ch[f�n[he�

]ih]_hnl[ncihm�q_l_�,*.,�gf+F�`il�`ilg[fch�nl_[n_^�n[hem(�[h^�-,�ga+F�`il�]bfil[gch_)N�

nl_[n_^�n[hem*� Q[n_l�`fiq�q[m�nolh_^�ih�[`n_l�-�b�ni�mnij�nl_[ng_hn*

10



,','*'.� EO[^ZW\U�O\R�PZ]]R�Q]ZZSQbW]\�b]�RSbS`[W\S�Q]`bWa]Z�ZSdSZa!'� <fii^�q[m�m[gjf_^�

`lig� -1� `cmb�[`n_l�nb_�[]]fcg[ncih�j_lci^�\_`il_�[hs�_rjimol_�ni�nfc_�]b_gc][fm�il�mb[g�

nl_[ng_hnm*� Mj_]c`c][ffs�`cp_�`cmb�$-� `cmb�`lig�_[]b�i`�1�l[h^igfs�m_f_]n_^�n[hem%�qcnbch�

_[]b�nl_[ng_hn�alioj�q_l_�m[gjf_^(�[h^�nb_cl�jf[mg[�om_^�ni�^_n_lgch_�\[m_fch_�]ilncmif�

f_p_fm*� ;`n_l�nb_�\_achhcha�i`�nb_�nl_[ng_hnm(�0�`cmb�`lig�_[]b�nl_[ng_hn�alioj�$�-� `cmb�`lig�

_[]b�i`�0�l[h^igfs�]bim_h�n[hem%�q_l_�m[gjf_^�`il�\fii^�[n� -(�.0�[h^�52�b�[`n_l�_[]b�

nl_[ng_hn*� @il�\fii^�]iff_]ncih(�`cmb�q_l_�l[jc^fs�h_nn_^�`lig�nb_cl�n[he�[h^�[h[_mnb_nct_^�

ch�[�mifoncih�i`�0,�ga+F�\_hti][ch_�$<[lnih�_n�[f�-541%*� <fii^�$][*� -�gf%�q[m�i\n[ch_^�

`lig�nb_�][o^[f�p_ch�$Biomnih�-55,%�qcnb�[�b_j[lchct_^�mslcha_�[h^�jf[]_^�ch�[�]bcff_^�

b_j[lchct_^�p[]on[ch_l�[h^�g[chn[ch_^�ih�c]_�ohncf� ]_hnlc`cca_^�$�Jc]e_lcha�_n�[f*� -54.7�

Mogjn_l�_n�[f*� -542%*� =[l_�q[m�n[e_h�nb[n�_[]b�\fii^�m[gjf_�q[m�i\n[ch_^�qcnbch�/�gch�

i`�l_gipcha�nb_�`cmb�`lig�cnm�n[he*� Nb_�\fii^�m[gjf_�q[m�m_j[l[n_^�chni�jf[mg[�`lig�nb_�

l_^�]_ffm�\s�]_hnlc`oa[ncih�[n�0Å=�$Jc]e_lcha�_n�[f*� -54.7�Cq[g[�_n�[c*� -551%*� Nb_�jf[mg[�

q[m�mnil_^�[n�).,�Å=�cgncf�[h[fsmcm�$Jc]e_lcha�[h^�Jinncha_l�-54/7�G[tol�[h^�Cq[g[�-55/%*

,','*'/� DORW]W[[c\]OaaOg2� Nb_� \fii^� m[gjf_m�q_l_� [h[fsm_^� `il�jf[mg[� ]ilncmif� \s�

l[^cicggohi[mm[s�$LC;%�`iffiqcha�nb_�jli]_^ol_�l_]igg_h^_^�\s�nb_�g[ho`[]nol_l�i`�

nb_�=i[n);)=icg`Ö�=ilncmif�Ecn�$>c[ahimnc]m�Jli^o]nm�=iljil[ncih(�Fim�;ha_f_m(�=;%*�

Nbcm�cm�[�mifc^�jb[m_�LC;(�ch�qbc]b� #XN)f[\_ff_^�]ilncmif�]igj_n_m�`il�[�`cr_^�ncg_�qcnb�

]ilncmif�ch�nb_�m[gjf_�`il�[hnc\i^s�mcn_m*� Nfc_�[hnc\i^s�cm�cggi\cfct_^�ni�nb_�q[ffm�i`�[�

jlijsf_h_�no\_(�mi�nb_�l_[]ncih�][h�\_�_[mcfs�n_lgch[n_^�[h^�nb_�[hnc\i^s)\icg^�`l[]ncih�

i`�nb_�l[^ci�f[\_ff_^�]ilncmif�cmif[n_^�\s�^_][hncha�nb_�moj_lh[n[hn*� Nb_�l[^cicggcgi[mm[s
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q[m� j_l`ilg_^� [n� liig� n_gj_l[nol_*� ;ff� m[gjf_m(� ch]fo^cha� ][fc\l[nilm� [h^� ]ihnlifm�

mojjfc_^�\s�nb_�g[ho`[]nol_l(�q_l_�[h[fsm_^�ch�^ojfc][n_�[h^�nb_�`ch[f�l_jiln_^�p[fo_m�[l_�

nb_�g_[h�i`�nb_�nqi�[h[fsm_m�$;jj_h^cr�>%*

,','*'0� 6]\b`]Z�Sf^S`W[S\b�T]`�Q]`bWa]Z�)�;m�[�jimcncp_�]ihnlif�`il�nb_�mno^s�i`�nfc_�mnl_mm�

l_mjihm_�i`�nb_�`cmb(� `cp_�[^ofn�l[ch\iq�nlion�[h^�`cp_�dop_hcf_�\liie�nlion�"EOZdSZW\\a�

T]\bW\OZWa#�q_l_� mo\d_]n_^�ni� []on_� mnl_mm*� Q_�om_^� [�b[h^fcha� mnl_mm�qbc]b� chpifp_^�

h_nncha�nb_�`cmb�[h^�_g_lmcih�`il�5,�m_]�$<[lnih�[h^�Cq[g[� -55-7�<[lnih�[h^�M]bl_]e�

-543%*� Nb_�`cmb�\fii^�q[m�m[gjf_^�-1�gch(� .0�b�[h^�52�b�jimn�mnl_mm(�[h^�[h[fsm_^�`il�

]ilncmif*� ;hinb_l� mo\m[gjf_� i`�éohmnl_mm_^è� `cmb� $\liie� nlion%� q[m� l[jc^fs� h_nn_^(�

[h[_mnb_nct_^(� [h^�\fii^�m[gjf_^� `il�]ilncmif�[mm_mmg_hn�`il�^cl_]n�]igj[lcmih�ni�iol�

jimcncp_�]ihnlifm*

/*/*.� Nlc[f�.�$M_]ih^[ls�mnl_mm�ch^c]_m%*

Ni�[mm_mm�nb_�̂ _p_fijg_hn�i`�m_]ih^[ls�ch^c][nilm�i`�mnl_mm�ch^o]_^�\s�]bfil[gch_)�

N�nl_[ng_hn(� [�nlc[f�q[m�^_p_fij_^�[m�`iffiqm6

,','+'*� F`WOZ�RSaWU\�O\R�b`SOb[S\b�Sf^]ac`S2�Nq_hns�`iol�n[hem�i`�̂ cjfic^�l[ch\iq�nlion�

$[pa*�q_cabn�i`�54�a%�q_l_�om_^*� ;�g[n]b_^�j[clm�^_mcah�$\[m_^�ih�n[he�fi][ncih%�q[m�

om_^(�ch�qbc]b�ih_�n[he�i`�_[]b�j[cl�q[m�l[h^igfs�[mmcah_^�ni�[�nl_[ng_hn�$]bfil[gch_)N%�

il� ]ihnlif� n[he� $mb[g� nl_[ng_hn%*� =bfil[gch_)N� n[hem�q_l_� nl_[n_^� $-,�ga+F%� nqc]_�

q__efs�`il�-� biol*� Mb[g�n[hem�q_l_�énl_[n_^è�\s�nolhcha�i``�nb_�q[n_l�ch�4�i`�nb_�n[hem(
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[h^�0�i`�nb_�]ihnlif�n[hem�q_l_�f_`n�oh^cmnol\_^*� ;]]fcg[ncih(�[mm_mmg_hn�i`�q_cabn(�[h^�

msmn_g�^_mcah�q_l_�nb_�m[g_�[m�ch�nlc[f�-�7�biq_p_l(�[�mn[lncha�mni]echa�^_hmcns�i`�01�ea+gX�

q[m�om_^(�[h^�`cmb�q_l_�`_^�ni�m[nc[ncih�nqc]_�^[cfs*

,','+'+� EO[^ZW\U�O\R�PZ]]R�Q]ZZSQbW]\2� <fii^�q[m� ]iff_]n_^� `lig� nl_[n_^� [h^� ]ihnlif�

aliojm� i`�`cmb�[n� nb_�_h^�i`�q__e�nbl__�i`�nb_�nlc[f(� ^olcha(� [h^�[`n_l�[�nl_[ng_hn�qcnb�

]bfil[gch_)N*� Mj_]c`c][ffs(�nb_�`cmb�q_l_�m[gjf_^�domn�[`n_l�nb_�nl_[ng_hn�\_a[h�$ncg_�,%(�

[h^�.(�0(�4(�.0(�[h^�04�b�[`n_l�nb_�nl_[ng_hn�_h^_^*� @cp_�`cmb�`lig�_[]b�alioj�$c*_*�ih_�

`lig� _[]b� i`�1� l[h^igfs� m_f_]n_^� n[hem%� q_l_� h_nn_^� [h^� nb_cl� \fii^� m[gjf_^*� Nb_�

jli]_^ol_�`il�h_nncha(�[h_mnb_nctcha�[h^�\fii^�^l[qcha�cm�nb_�m[g_�[m�nb_�ih_�^_m]lc\_^�

[\ip_�`il�nb_�m[gjfcha�i`�nb_�]ilncmif�f_p_fm*� Jf[mg[�mi^cog(�afo]im_(�[h^�]bfilc^_�f_p_fm�

q_l_�̂ _n_lgch_^�qcnb�[h�[onig[n_^�̂ cm]l_n_�[h[fst_l�$Bcn[]bc�5--(�<i_blcha_l�G[hhb_cg%�

omcha�<i_blcha_l�G[hhb_cg�l_[a_hnm*�B_g[ni]lcn�q[m�̂ _n_lgch_^�\s�nb_�gc]lib_g[ni]lcn�

g_nbi^*

/*/*/� Mn[ncmnc][f�[h[fsmcm*

Nlc[f� -�6� Nb_� hoff� bsjinb_mcm� n_mn_^�q[m� nb[n� nl_[ng_hn�qcnb� ]bfil[gch_)N� il�

`ilg[fch�^c^�hin�_fc]cn�[�mcahc`c][hn�lcm_�ch�nb_�\fii^�f_p_fm�i`�]ilncmif�ch�l[ch\iq�nlion(�[h^�

nb_l_`il_�q[m�hin�[�mnl_mmil�ni� nb_� `cmb*� Nbcm�q[m� n_mn_^�nblioab�[�ih_�q[s�;HIP;*�

Mcahc`c][hn� l_mofnm� q_l_� _mn[\fcmb_^� [n� nb_� ä8,*,1� f_p_f*� ;h[fsm_m� q_l_� g[^_� omcha�

GCHCN;<�mi`nq[l_*

Nlc[f�.6�Ch�nlc[f�.(�nb_�hoff�bsjinb_mcm�n_mn_^�q[m�nb[n�l_j_[n_^�chn_lgcnn_hn�nl_[ng_hn
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qcnb�]bfil[gch_)N�^i_m�hin�_pie_�b_g[nifiac][f(�g_n[\ifc]�il�cihil_ahf[nils�]b[ha_m�ch�

l[ch\iq�nlion(�qb_h�[jjfc_^�[n�-,�ga+F�`il�-�biol�nqc]_�[�q__e*� Mcahc`c][hn�l_mofnm�q_l_�

_mn[\fcmb_^�[n�nb_�[8,*,1�f_p_f*� Nb_�l_mofnm�q_l_�n_mn_^�nblioab�[�ih_�q[s�;HIP;(�omcha�

GCHCN;<�]igjon_l�mi`nq[l_*

/*0� L?MOFNM

Nlc[f�-*

ISWUVba�O\R�Q]\RWbW]\�TOQb]`�">#�] TTWaV �Nb_�q_cabnm(�f_hanbm�[h^�E�p[fo_m�i`�nb_�

`cmb�mo\d_]n_^�ni�nb_�^c``_l_hn�nl_[ng_hnm�[l_�mbiqh�ch�n[\f_�C*� ;n�nb_�\_achhcha�i`�nb_�nlc[f(�

nb_� q_cabnm� [h^� f_hanbm� i`�nb_� `cmb� [ffi][n_^� ni� nb_� ^c``_l_hn� nl_[ng_hnm� $c*_*� ]ihnlif(�

]bfil[gch_)N�[h^�`ilg[fch%�^c^�hin�_rbc\cn�[�mcahc`c][hn�^c``_l_h]_*� ;n�nb_�_h^�i`�nb_�nlc[f(�

hi�mcahc`c][hn�]b[ha_m�ch�nb_�q_cabnm�il�f_hanbm�i`�nb_�`cmb�^o_�ni�_rjimol_�ni�nb_�^c``_l_hn�

nl_[ng_hnm�q_l_�^_n_]n_^*� Biq_p_l(�nb_�j_l]_hn[a_�i`�̂ c``_l_h]_�\_nq__h�nb_�chcnc[f�[h^�

nb_�`ch[f�q_cabnm�[giha�nb_�^c``_l_hn�aliojm(�mbiq_^�nb[n�nb_�`cmb�nl_[n_^�qcnb�`ilg[fch�

b[^� nb_� mg[ff_mn� g_[h� ch]l_g_hn� ch� q_cabn� $,8-2*,5!%(� qbcf_� ch� nb_� ]ihnlif� [h^�

]bfil[gch_)N�nl_[n_^�`cmb�nb_�^c``_l_h]_m�q_l_� 28.,*42!�[h^�-4*.2!�l_mj_]ncp_fs*� Nb_�

]ih^cncih�`[]nil�i`�nb_�`cmb�[n�nb_�_h^�i`�nb_�nlc[f�q[m�hin�mcahc`c][hnfs�^c``_l_hn�[giha�nb_�

nbl__�aliojm�i`�̀ cmb*

Nb_� \[m_fch_� ]ilncmif� f_p_f� ^_n_lgch_^� `il� ohmnl_mm_^� `cmb� [n� nb_� mn[ln� i`�nb_�

_rj_lcg_hn�q[m�5*35â-*34�ha+gf�qbc]b�cm�qcnbch�nb_�l[ha_�i`�nb_�l_mncha�]ilncmif� f_p_fm�

`il�`cmb�$<[lnih�[h^�Cq[g[�-55-%*� =igj[l_^�qcnb�nb_�\[m_fch_�]ilncmif�f_p_fm(�nb_�]ihnlif
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`cmb�jf[mg[�]ilncmif�f_p_fm�$..*/5â-*54�ha+gf%�q_l_�mcahc`c][hnfs�^c``_l_hn�$J8,*,,,/%� -�

biol�[`n_l�nb_�nl_[ng_hn�mn[ln_^(�[h^�mi�q_l_�nb_�]ilncmif�f_p_fm�`il�`ilg[fch�nl_[n_^�`cmb�

$.F,2â0*32�ha+gf7�J8,*,1%*� Nb_�f_p_fm�q_l_�hin�mcahc`c][hnfs�^c``_l_hn�`il�]bfil[gch_)N�

nl_[n_^�`cmb(�biq_p_l�nb_s�q_l_�mncff�_f_p[n_^�$-1*25c.*1/�ha+gf7�J8,*,34%$�@ca�1%*

;n� .0� b� m[gjfcha(� qb_h�_[]b�alioj�q[m� ]igj[l_^� ni� nb_�\[m_fch_� p[fo_m(� hi�

mcahc`c][hn�^c``_l_h]_�q[m�`ioh^�_cnb_l�ch�nb_�]ihnlif�`cmb�]ilncmif�f_p_fm�$3*-.â-*3�ha+gf%(�

`ilg[fch� nl_[n_^� `cmb� $2*30â-(41� ha+gf%� hil� nb_� ]bfil[gch_)N� nl_[n_^� `cmb� $-0*20â/*.�

ha+gf%� [h^� nb_�\[m_fch_� f_p_fm*� Hi� mcahc`c][hn�^c``_l_h]_m�q_l_� ^_n_]n_^�\_nq__h�nb_�

_rj_lcg_hn[f�aliojm�[h^�nb_�\[m_fch_�52�b�[`n_l�nl_[ng_hn6�]ihnlif�`cmb�$--*3/â1*..�ha+gf%(�

`ilg[fch�nl_[n_^�`cmb�$2*/0â-*34�ha+gf%(� ]bfil[gch_)N�nl_[n_^�`cmb�$-1*,/â0*2-� ha+gf%(�

$@ca*1%*

Nb_�l_mofnm�`il�nb_�]ihnlif�_rj_lcg_hn�[l_�l_jl_m_hn_^�ch�@ca*�2*� <inb�nb_�l[ch\iq�

nlion�[h^�nb_�\liie�nlion�b[^�mcahc`c][hn�_f_p[n_^�jf[mg[�]ilncmif�f_p_fm�ni�2,*1-â5*.2�[h^�

03*0â-/*0� ha+gf� l_mj_]ncp_fs� -1� gchon_m� [`n_l� [�b[h^fcha� [h^� _g_lmcih� mnl_mm(� qb_h�

]igj[l_^� ni� nb_� l[ch\iq� nlion� [h^� \liie� nlion� \[m_fch_� p[fo_m*� Nb_� ]ilncmif� f_p_fm�

l_g[ch_^� mcahc`c][hnfs�bcab� `il�l[ch\iq�nlion� $2.*.4â-*4-� ha+gf%� [h^�`il�\liie�nlion�

$03*3â2*51�ha+gf%�.0�biolm�[`n_l�nb_�[]on_�mnl_mm(�qb_h�]igj[l_^�ni�\[m_fch_�p[fo_m*� Nb_�

f_p_fm�i`�]ilncmif�q_l_�01*3â-1�[h^�/2*2-â5*,3�ha+gf�`il�l[ch\iq�nlion�[h^�\liie�nlion(�

l_mj_]ncp_fs(�52�biolm�[`n_l�nb_�b[h^fcha�mnl_mm*� Nb_�\[m_fch_�]ilncmif�f_p_fm�ch�ohmnl_mm_^�

\liie�nlion�q_l_�4*0.â/*./�ha+gf(�qbc]b�cm�]ihmc^_l_^�[�hilg[f�il�l_mncha�f_p_f�i`�jf[mg[�

]ilncmif�ch�m[fgihc^m*
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Nlc[f�.*

;S[Ob]Q`Wb2�Nb_�b[_g[}i]lcn�p[fo_m�q_l_�g[chn[ch_^�qcnbch�nb_�hilg[f�p[fo_�l[ha_�

`il�m[fgihc^m6� /.)01!�$<iqm_l� -55/%*� Biq_p_l(�]bfil[gch_)N�nl_[n_^�`cmb�mbiq_^�[�

]ihmcmn_hnfs�bcab_l�b[_g[ni]lcn�qb_h�]igj[l_^�ni�]ihnlif�`cmb(�_r]_jn�nil�nb_�m[gjf_�n[e_h�

[n�.0�b*� Hi�mcahc`c][hn�^c``_l_h]_m�ch�nb_�b[_g[ni]lcnm�i`�nb_�_rj_lcg_hn[f�aliojm�$nl_[n_^�

[h^�]ihnlif%�q_l_�^_n_]n_^�[n�[hs�i`�nfc_�m[gjfcha�ncg_m�$@ca*�3%*

6VZ]`WRS2� Nb_l_�q_l_�hi�mcahc`c][hn�^c``_l_h]_m�ch�nb_�jf[mg[�]bfilc^_�f_p_fm�i`�

nb_�nl_[n_^�[h^�]ihnl`#ë� p[fo_m�ch�[hs�i`�nfc_�m[gjfcha�ncg_m*� Nb_�]bfilc^_�f_p_fm�i`�nb_�

]bfil[gch_)N�nl_[n_^�`cmb�q_l_�]ihmcmn_hnfs(�[fnbioab�hin�mcahc`c][hnfs(�fiq_l�nb[h�nbim_�

i`�]ihnlif�`cmb�[n�[ff�ncg_m�m[gjf_^*� Nb_�p[fo_m�[fq[sm�l_g[ch_^�[n�nb_�fiq�_h^�i`�nb_�

hilg[f�l[ha_�̀ il�jf[mg[�]bfilc^_6�-.,)-03�g?kVF�$<iqm_l�-55/%7�biq_p_l(�nb_�p[fo_m�`il�

nl_[n_^�`cmb�i\m_lp_^�[n�,(0(�[h^�04�b�q_l_�fiq_l�nb[h�hilg[f�$--1*0â--*,2(� --2*4â1*,.�

[h^�--4*.X6-*35� g?kVF(�l_mj_]ncp_fs%�$@ca*�4%*

:ZcQ]aS2� Nb_�jf[mg[�afo]im_�f_p_fm�\_np+__h�nb_�_rj_lcg_hn[f�aliojm�^c^�hin�mbiq�

[hs�mcahc`c][hn�^c``_l_h]_m�[n�[hs�i`�nb_�m[gjfcha�ncg_m7�h_p_lnb_f_mm(�nfc_�afo]im_�f_p_fm�

`il�nb_�]bfil[gch_)N�nl_[n_^�`cmb�n_h^_^�ni� \_�fiq_l�nb[h�nbim_�i`�]ihnlif� `cmb*� @c`ns�

j_l]_hn�i`�[ff�nb_�p[fo_m�l_]il^_^�̀ il�jf[mg[�afo]im_�`_ff�oh^_l�qb[n�cm�]ihmc^_l_^�#hilg[f#�

p[fo_m�$<iqm_l�-55/%*� Nb_�f_p_fm�ch�nb_�]ihnlif� [h^�_rj_lcg_hn[f�aliojm�q_l_�\[mc][ffs�

nb_� m[g_*� Biq_p_l(� nb_� jf[mg[� afo]im_� f_p_fm� i`�nl_[n_^� `cmb� mbiq_^� [� mcahc`c][hn�

$J8,*,.%�p[lc[ncih�ip_l�nb_�m[gjfcha�ncg_6�nb_l_�q[m�[�mb[lj�lcm_�ch�jf[mg[�afo]im_�f_p_fm�

04�b�[`n_l�nl_[ng_hn� qcnb�]bfil[gch_)N(�\on�nbcm�lcm_�q[m�[fmi�i\m_lp_^�ch�nb_�]ihnlif�`cmb

"<[Y'�2#'
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E]RWc[2�Nb_l_�q_l_�hi�mcahc`c][hn�^c``_l_h]_m�ch�nb_�f_p_fm�i`�jf[mg[�mi^cog�[n�

[ff�m[gjfcha�ncg_m�[giha�nb_�nbl__�_rj_lcg_hn[f�aliojm*� @olnb_lgil_(�nb_�jf[mg[�mi^cog�

f_p_fm�ch�nb_�nl_[n_^�`cmb�^c^�hin�`fo]no[n_�mcahc`c][hnfs�ip_l�nb_�m[gjfcha�j_lci^�i`�ncg_*�

$@ca*� -,%*

/*1� >CM=OMMCIH

Nb_�_h^i]lch_�l_mjihm_�i`�l[ch\iq�nlion�ni�[�]b_gc][f�jlijbsf[]nc]�nl_[ng_hn�qcnb�

`ilg[fch�il�]bfil[gch_)N�q[m�_r[gch_^*� Cn�[jj_[lm�nb[n�chn_lgcnn_hn�l_j_[n_^�_rjimol_�

i`�̀ cmb�ni�nb_l[j_onc]�]ih]_hnl[ncihm�i`�_cnb_l�]bfil[gch_)N�ih]_�[�q__e�`il�`iol�q__em�

q[m�hin�mo``c]c_hnfs�^cmnol\cha�ni�_fc]cn�[�mcahc`c][hn�̂ _pc[ncih�i`�nb_�jf[mg[�]ilncmif�f_p_fm�

`lig�nb_�f_p_fm�`ioh^�ch�]ihnlif�`cmb*� Acp_h�nb_�m_hmcncpcns�i`�]ilnc]imn_lic^m�[h^�nb_cl�om_�

[m�[�mn[h^[l^�g_[mol_�i`�mnl_mm�ch�`cmb�$Ed[ln[lmmih�_n�[f*� -5447�;^[gm� -55,7�Q_^_g_s_l�

_n�[F� -55,%(�cn�][h�\_�]ih]fo^_^�nb[n�nb_�nl_[ng_hn�l_acg_m�q_l_�hin�mnl_mm`of�ni�l[ch\iq�

nlion*

;fnbioab�l[ch\iq�nlion�^c^�hin�_rbc\cn�[�mnl_mm� l_mjihm_� ni� ]bcil[gch_)N(� nb_�

]ihnlif�_rj_lcg_hn�l_mofnm(�biq_p_l(�^_gihmnl[n_^�nb[n�l[ch\iq�nlion�^i�l_mjih^�ni�[h�

[]on_� mnl_mm� [h^�nb_� f_p_fm� i`�\fii^�]ilncmif� [nn[ch_^�]ih`ilg�ni� nbim_� l_jiln_^� ch�nb_�

fcn_l[nol_�$<[lnih�[h^�M]bl_]e� -5437�<[lnih�[h^�Cq[g[�-55-%*� Cn�b[m�\__h�jl_pciomfs�

mbiqh�nb[n�nb_�mnl_mm�l_mjihm_�^ol[ncih�cm�]ill_f[n_^�ni�nb_�^ol[ncih�i`�nb_�mnl_mm�$Jc]e_lcha

-55.%*� ;�mnl_mmil�i`�-�biol�̂ ol[ncih�][om_m�[�lcm_�ch�jf[mg[�]ilncmif�f_p_fm�nb[n�f[mn�[n�f_[mn�

4�biolm�\_`il_�nb_s�l_nolh�ni�\[m[f�f_p_fm�$Jc]e_lcha�-55.%*� Nbcm�_``_]n�q[m�hin�i\m_lp_^(

2-



\_][om_�\[m[f�]ilncmif�f_p_fm�`il�m[fgihc^m�q_l_�`ioh^�qb_h�nb_�m[gjfcha�q[m�^ih_�-�biol�

[`n_l�nl_[ng_hn(�l_a[l^f_mm�i`�nb_�nl_[ng_hn�om_^*� Ch�]ihnl[mn�<[lnih�_n�[f*� $-54,%(�mbiq_^�

[�l_nolh�ni�\[m[f�f_p_fm�i`�]ilncmif�ch�`cmb(�.�biol�[`n_l�[�mnl_mm`of�_p_hn�q[m�l_jiln_^*

<[lnih�[h^�Cq[g[�$-55-%�mogg[lct_^�^i]og_hn_^�]b[ha_m�ch�jf[mg[�]ilncmif�ch�

`cmb� l_mofncha� `lig� [ko[]ofnco_)l_f[n_^� mnl_mmilm*� ;fnbioab� jlijbsf[]nc]� ]b_gc][f�

nl_[ng_hn�cm�hin�ch]fo^_^�ch�nbcm�fcmn(�nb_�bcab�_h^�f_p_fm�i`�jf[mg[�]ilncmif�l_[]b_^�ch�iol�

mno^s�[`n_l�nl_[ng_hn�q_l_�]igj[l[\f_�ni�nbim_�^i]og_hn_^�`il�l[ch\iq�nlion�qb_h�nb_s�

[l_�m[gjf_^�qcnbion�[h[_mnb_nc]�$c*_*� -4�ha+gf%(� [h^�fiq_l�nb[h�nb_� f_p_fm�l_jiln_^�`il�

m[gjfcha� qcnb� -.1� ga+F� nlc][ch_� g_nb[h_mofjbih[n_� $c*_*� .3� ha+gf%*� Nb_m_� f_p_fm�

l_g[ch_^�qcnbch�nb_�l[ha_�i`�qb[n�cm�]ihmc^_l_^�l_mncha�$c*_*�ohmnl_mm_^%�f_p_fm�i`�]ilncmif�

ch�m[fgihc^m*

<fii^� ]ilnc]imn_lic^m� [l_� [� p_ls� m_hmcncp_� ch^c][nil� i`�mnl_mm� ch� `cmb(� [h^� nbcm�

m_hmcncpcns�jim_m�[�jli\f_g�qb_h�m[gjfcha�`cmb6�nb_�[]n�i`�l_gipcha�[�`cmb�`lig�[�n[he�cm�

mo``c]c_hn�ni�jlipie_�[h�_f_p[ncih�i`�nb_�]ilncmif�f_p_fm�i`�nb_�l_g[chcha�`cmb�ch�nb_�n[he�

$Jc]e_lcha�_n�[f*� -54.%*� Nbcm�q[m�^_[fn�ch�nbcm�_rj_lcg_hn�\s�m[gjfcha�hi�gil_�nb[h�ih_�

`cmb�j_l�n[he(�\s�l_mnlc]ncha�nb_�h_nncha�ij_l[ncih�ni�f_mm�nb[h�5,�m_]ih^m(�mch]_�mnl_mm`of�

mncgofc�$ch�nbcm�][m_(�b[h^fcha�[h^�]ih`ch_g_hn�\s�h_nncha%�fiha_l�nb[h�5,�m_]ih^m�][om_m�

[�mb[lj�lcm_�ch�jf[mg[�]ilncmif(�qbc]b�[nn[chm�[�j_[e�[n� -1�gchon_m�[h^�^_]fch_m�ni�\[m[f�

f_p_fm�ip_l�.�biolm�$<[lnih�_n�[f*� -54,%(�[h^�\s�^_[fcha�qcnb�nb_�_rj_lcg_hn[f�[h^�]ihnlif�

`cmb�ch�[h�c^_hnc][f�g[hh_l*� Mch]_�nb_�]ilncmif�l_mjihm_�ch�mnl_mm_^�`cmb�^_j_h^m�ih�nb_�

f_p_f�i`�nb_�`cmb�[q[l_h_mm�$M]bl_]e�-54-%(�al_[n�][l_�q[m�n[e_h�ch�m[gjfcha�nb_�`cmb(�mi�

nb[n�nb_�h_nncha�[h^�[h[_mnb_nctcha�q[m�^ih_�ch�nb_�gimn�l[jc^�[h^�_``c]c_hn�q[s�ni�[pic^
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[� lcm_� ch� ]ilncmif� jlipie_^� \s� nb_� m[gjfcha(� [h^� hin� \s� nb_� nl_[ng_hn*� =[o^[f� p_ch�

joh]nol_� q[m� om_^� ni� m[gjf_� \fii^(� mch]_� nbcm� g_nbi^� ][om_m� f_mm� ]ihn[gch[ncih� \s�

chnl[]_ffof[l�`foc^m�nb[h�][o^[f�nl[hm_]ncih�$Biaxm_h�-551%�[h^�\fii^�m[gjf_m�q_l_�n[e_h�

ihfs�ih]_�[�^[s(�[n�nb_�m[g_�biol(�ni�[ffiq�`il�]ihmcmn_h]s�ch�nb_�\fii^�m[gjfcha(�mch]_�

_f_p[n_^�]ilncmif�f_p_fm�b[p_�\__h�l_jiln_^�^olcha�nb_�biolm�i`�̂ [leh_mm�ch�l[ch\iq�nlion�

$<[e_l�[h^�L[h__� -54,7�<ls� -54-7�T_fhce�[h^�Aif^mjche�-54-6�]cn_^�\s�Jc]e_lcha�[h^�

Jinncha_l�-54/%*

Ch�nqi�][m_m(�nb_�]ilncmif�f_p_fm�i`�]ihnlif�`cmb�q_l_�go]b�bcab_l�nb[n�nbim_�i`�nb_�

`ilg[fch�[h^�]bfil[gch_)N�nl_[n_^�aliojm*� Nbcm�jli\[\fs�l_`f_]nm�nb_�lif_�i`�b[h^fcha�

mnl_mm(�qb_h�nb_�`cmb�q_l_�h_nn_^�`lig�nb_�n[he�[h^�[h[_mnb_nct_^*� Nb_m_�ionfc_lm�$_rnl_g_�

i\m_lp[ncihm�nb[n�̀ il�ih_�l_[mih�il�inb_l�̂ i�hin�\_fiha�qcnb�nb_�inb_l�i\m_lp[ncihm�il�^[n[%�

q_l_�l_gip_^�`lig�nb_�`ch[f�mn[ncmnc][f�[h[fsmcm�$Do^^�[h^�G]=f_ff[h^�-545%*

Nb_�f[]e�i`�[�mnl_mm�l_mjihm_�\s�l[ch\iq�nlion�ni�nb_�nl_[ng_hn�qcnb�]bfil[gch_)N�
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bsji]bfiliom�[]c^�l_f_[m_^�cm�l_mjihmc\f_�`il�nb_�\f_[]bcha�[h^�^cmch`_]ncha�jlij_lnc_m�i`�

nb_�]bfil[gch_�mifoncih�$Mb_fngcl_� -52.%*� @l__�]bfilch_�cm�[�]f[mmc][ffs�l_]iahct_^�nirch�

`il�g[hs�mj_]c_m�i`�̀ cmb(�[]ncha�nblioab�nb_�chn_l[]ncih�i`�nb_�`l__�l[^c][f�ih�acff�_jcnb_fc[f�

]_ffm�$<liiem�[h^�<[lnim�-540%*� >_mjcn_�nbcm(�nb_�_``_]nm�i`�]bfil[gch_)N(�_mj_]c[ffs�ih�nb_�

acff�[h[nigs(�b[p_�ihfs�\__h�l_]_hnfs�chp_mnca[n_^*� I`�]lcnc][f�]ih]_lh�ni�[ko[]ofnolcmnm�cm�

nb[n� l_]_hn� l_m_[l]b� mbiqm� nb[n� nfccm� ]b_gc][f(� qb_h� [jjfc_^� [n� ^im_m(� ^ol[ncihm(� [h^�
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b_[fnbs�l[ch\iq�nlion�$Jiq_ff�_n�[f*� -550%�\s�chbc\cncha�`__^�]ihp_lmëih�_``c]c_h]s�$@=?%
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m_nncham�$>ibii�[h^�Gihnaig_ls� -552%*
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\__h�mbiqh�nb[n�l[ch\iq�nlion�nl_[n_^�qcnb�]bfil[gch_)N�[n�-,�[h^�.,�ga+F�$c*_*� -).�ncg_m�

nb_�]iggih�nl_[ng_hn+jl_p_hncih�^im_�om_^�ch�ch^omnls%(� ^_p_fij_^�f[g_ff[l�_^_g[(�[�

l_^o]ncih�ch�nb_�hog\_l�i`�f[g_ff[l�go]iom�]_ffm(�[h^�[h�ch]l_[m_�ch�nb_�hog\_l�i`�]bfilc^_�
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-','+� 9SSRW\U�)�@cmb�q_l_�b[h^)`_^�[^�fc\cnog�qcnb�nqi�j_ff_nm�mct_m�i`�ih_�]igg_l]c[f�

`__^6� Bcab� Jli� Aliq_l�  /� [h^�  0� $=il_s� @__^�Gcffm� Fn^(� @l_^_lc]nih(� H*<*%*� Nfc_�
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35



qcnb� [h�ip_l^im_� i`�\_hti][ch_� $4,�ga+F%*� ;ff� `iol�acff� [l]b_m� i`�nb_� f_`n� mc^_�q_l_�
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M]bc``�$�J;M%)[f]c[h�\fo_�jB.*1� $;<.%� `il�go]iom�]_ff�]iohnm�[h^�ni�[mm_mm�nb_�go]om�
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i]]oll_^�[n�nb_�f[g_ff[l�ncj7
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bsj_ljf[mc[�$N[\f_�CC7�@ca*� -/%(�il�ch`cfnl[ncih�qcnb�ch`f[gg[nils�]_ffm�$N[\f_�CC7�@ca*� -1%�
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-'.� :?I9KII?ED

Nbcm�mno^s�^_m]lc\_m�nb_�]b[ha_m�i\m_lp_^�ch�nb_�giljbifias�i`�nb_�l[ch\iq�nlion�

acff(� [`n_l�[�fiha� n_lg�nlc[f� $-.�q__em%� ch�qbc]b�nb_s�q_l_� _rjim_^�ni� [h� chn_lgcnn_hn�
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mcahc`c][hn�l_^o]ncih�ch�go]iom�]_ff�hog\_lm�[`n_l�]bfil[gch_)N�nl_[ng_hn*� Ch�]ig\ch[ncih�

qcnb� nb_� ]oll_hn� `ch^cham(� ]bfil[lhch_)N� nl_[ng_hn� [n� mn[h^[l^� ^im[a_m(� g[s� hin� \_�
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Ch�[^^cncih�ni� ]b[ha_m� ch�hog\_lm�i`�go]iom� ]_ffm(� nb_�nsj_m�i`�go]om�[h^�nb_�

l_f[ncp_�[giohnm�$O_^[�_n�[f*� -550%�][h�[fmi�\_�[``_]n_^�\s�nirchm�[h^�^cm_[m_�$<f[]emni]e�
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qcnb�]bfil[gch_)N�f_^�ni�[h�ch]l_[m_�ch�mc[fc])[]c^�]ihn[chcha�go]iom�]_ffm�[n�nb_�[jj[l_hn�
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43



afs]ijlin_chm*� Nb_�ch]l_[m_�ch�nb_�hog\_l�i`�;<.�go]iom�]_ffm�ch�nb_�nl_[n_^�`cmb�][h�\_�
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hin�mcahc`c][hnfs�^c``_l_hn�[n�q__em�-(.(/*� Biq_p_l(�[n�q__e�0(�[�mcahc`c][hn�^c``_l_h]_�`il�

nb_� _jc^_lg[f� nbc]eh_mm(� [giha� nb_� ^c``_l_hn�_rj_lcg_hn[f� aliojm� ]iof^�\_� hin_^6� nb_�

]ihnlif�`cmb�b[^�nb_�nbc]e_mn�_jc^_glcm�$g_[h�.,.*5�jg%(�qb_l_[m�`il�̀ ilg[fch)nl_[n_^�`cmb�

cn�b[^� [�g_[h�i`�ihfs� -.2*-� jg�nbc]e(� [h^�`il�nb_�]bfil[gch_)N)nl_[n_^�`cmb�cn�q[m� nb_�

nbchh_mn�$g_[h�--,�jg%*� Nb_�g[rcgog�go]iom�]_ff�qc^nb�l_]il^_^�ch�q__e�0(�q[m�.2*-5�

jg�`il�]ihnlif�`cmb(�qcnb�.-*12�[h^�.,*1,�jg�`il�`ilg[fch�[h^�]bfil[gch_)N)nl_[n_^�`cmb�

l_mj_]ncp_fs*� ;h�;HIP;� ^c^� hin� mbiq�[� ^_n_]n[\f_� nl_[ng_hn� ^_j_h^_hn� ^c``_l_h]_�

$J8,*,3%� ch�nb_�qc^nb�i`�nb_� `cmb�_jc^_lgcm�go]iom� ]_ffm� `lig�nb_� nbl__� _rj_lcg_hn[f�

aliojm*

8ZSQb`]\�@WQ`]aQ]^g�] T �bVS�8^WRS`[Wa�)�Nb_�^_al__�i`�̀ if^cha�i`�nb_�\[m[f�f[gch[�q[m�hin�

[``_]n_^� \s� nb_� nl_[ng_hn� om_^(� qcnb� ]ihnlifm(� `ilg[fch� [h^� ]bfil[gch_)N)nl_[n_^� `cmb

-,4



b[pcha�g[le_^�`if^cha�i`�nb_�\[m[f�f[gch[�$@ca*�.1[(\%*� Ch�]ihnlif�`cmb(�[�q_ff�jl_m_lp_^�

go]iom�]ip_l�q[m�^_n_]n_^*�Nb_�`c\lcff[l�h[nol_�i`�nb_�go]iom�]ip_l�]iof^�\_�[jjl_]c[n_^�

\s�]igj[lcha�nb_�go]om�ch�nb_�gc]lilc^a_m�[h^�nb_�go]om�]ihn[ch_^�ch�nb_�go]imig_m(�

_mj_]c[ffs�qb_h�nb_�go]imig_m�q_l_�`cr_^�ch�nb_�jli]_mm�i`�\l_[echa�ihni�ncl_�mol`[]_�i`�

nb_�mech�$@ca*�.-%*�Nb_�hl[dilcns�i`�go]imig_m�ch�nb_�go]iom�]_ffm�q_l_�_f_]nlih�fo]_hn*�

>c``_l_h]_m� ch� nb_� ^_hmcns� i`�nb_� go]imig_m� ^c^� hin� m__g� ni� p[ls� []]il^cha� ni� ncl_�

nl_[ng_hn(�qcnb�i]][mcih[f�gcrnol_m�i`�go]imig_m�i`�̂ c``_l_hn�^_hmcnc_m�jl_m_hn� ch�ncl_�

go]iom�]_ffm�`lig�`cmb�ch�[ff�nbl__�_rj_lcg_hn[f�aliojm�$@ca*�.2%*

P_ls�`_q�_f_]nlih�^_hm_�p_mc]f_m�]iclf^�\_�^_n_]n_^�ch�nb_�_jcnb_fc[f�]_ffm�i`�]ihnlif�

`cmb� $@ca*� .2%(� _mj_]c[ffs� nbim_� ]_ffm� \_h_[nb� nb_� mol`[]_� $c*_*� j[p_g_hn%� f[s_l*� F[la_�

hog\_lm� i`�nb_m_�p_mc]f_m� ]iof^�\_� m__h� lionch_fs� ch� ]fim_�jlircgcns� ni� nb_� _jcnb_fc[f�

mol`[]_�i`�̀ ilg[fch�il�]bfil[gch_)N)nl_[n_^�`cmb�$@ca*�.3(.4%7�nb_m_�p_mc]f_m�b[^�p[lciom�

^_al__m�i`�_f_]nlih�^_hmcns*� Ch�nb_�`ilg[fch)nl_[n_^�`cmb(�nb_�go]iom�]i[n�mbiq_^�^c``_l_hn�

^_al__m�i`�nbc]eh_mm*� ;n�ncg_m(�cn�q[m�al_[nfs�nbchh_^�[h^�nb_�illfs�mnlo]nol_�jl_m_hn�ih�nb_�

ncjm�i`�nb_�gc]lilc^a_m�q[m�nb_�afs]i][fsr(�\on�gimn�i`n_h(�[�nbc]e�_f_]nlih�fo]_hn�go]iom�

]ip_l�]iof^�\_�m__h�]ip_lcha�nb_�_jcnb_fc[f�mol`[]_(�qbc]b�[n�chn_lp[fm�[jj_[l_^�ni�\_�[\ion�

ni�fc`n�`nig�nb_�gc]lilc^a_m(�[m�hin_^�\s�[h�_p_h�gil_�fo]_hn�tih_�\_nq__h�nb_�gc]lilc^a_�

ncjm�[h^�nb_�l_mn�i`�nb_�]ip_l�$@ca*�.,\%*� bNc_�m[g_�]iof^�\_�i\m_lp_^�ch�nb_�mech�i`�̀ cmb�

nl_[n_^�qcnb�]bfil[gch_)N� $@ca*�.4%(� ch�qbc]b�f[la_�hog\_lm�i`�_f_]nlih�^_hm_�p_mc]f_m�

]iof^�\_�m__h�ch�nb_�j[p_g_hn�]_ffm*

-,5



8ZSQb`]\�[WQ`]aQ]^g�] T�bVS�UWZZa�&�Nb_�acffm�i`�]ihnlif�`cmb�mbiq_^�_r]_ff_hn�jlXcm_lp[ncih*�

Fcnnf_�^[g[a_�ch�nb_�`ilg�i`�chn_l]_ffof[l�mj[]_m�\_nq__h�nb_�nqi�f[s_lm�i`�_jcnb_fc[f�]_ffm�

q[m� i\m_lp_^*� ;� nbc]e(� _f_]nlih)^_hm_� go]iom� ]i[n� p+[m� m__h� ]ip_lcha� nb_� f[g_ff[l�

_jcnb_fcog�ch�[�]ihnchoiom�`ilg*� Biq_p_l(�mig_�`cmb�_rbc\cn_^�ihfs�[�nbch�go]iom�]i[n(�

]ih]_hnl[n_^� ih� b]^� ] T �nb_�gc]lilc^a_m*� P_ls� `_q�ni� hi� ]bfilc^_� ]_ffm�q_l_� ^_n_]n_^�

$@ca*.5%*� Ch�nb_�`cmb�`lig�nb_�alioj�_rjim_^�ni�`ilg[fch(�nb_�gimn�mnlcecha�]b[l[]n_lcmnc]�

q[m�nb_�jl_m_h]_�i`�[�f[la_�hog\_l�i`�]bfilc^_�]_ffm�ih�nb_�f[g_ff[l�_jcnb_fcog*� Nb_m_�

]bfilc^_�]_ffm�mbiq_^�gc]lilc^a_m�ih�nb_cl�mol`[]_(�qbc]b�q_l_�[fq[sm�]i[n_^�\s�[�f[s_l�

i`�go]om*� Nb_�go]iom�]ip_l�q[m�jl_m_hn�ip_l�[ff�nb_�f[g_ff[l�mol`[]_(�qcnb�fcnnf_�p[lc[ncih�

ch�cnm�nbc]eh_mm�$@ca*/,%*� F[la_�chn_lmncnc[f�mj[]_m�\_nq__h�nb_�_jcnb_fc[f�[h^�nb_�jcff[l�]_ffm�

q_l_�m__h�ch�nb_�f[g_ff[_*� Nb_�̀ cmb�\_fihacha�ni�nb_�]bfil[gch_)N�_rjim_^�alioj�_rbc\cn_^�

[�go]iom� ]i[n�qcnb�mig_�p[lc[ncih�ch�nbc]eh_mm*� Nb_�go]iom�]i[n�q[m� ]igj[l[ncp_fs�

_f_]nlih�^_hm_�[h^�q[m�]ihnchoiom�ip_l�nb_�_hncl_� f[g_ff[l�mol`[]_*� >c``_l_h]_m� ch�nb_�

nbc]eh_mm�i`�nb_�go]iom�]i[n�]iof^�hin�\_�^_n_]n_^�ip_l�]bfilc^_�[h^�[^d[]_hn�j[p_g_hn�

]_ffm*� Nb_�jl_m_h]_�i`�mig_�chn_lmncnc[f�mj[]_m�qcnbch�nb_�f[g_ff[�q[m�hin_^�$@ca*�/-%*

.'.� :?I9KII?ED

Ch�nbcm�mno^s(�[�hih)[ko_iom�`cr[ncih�jlini]if�q[m�[^[jn_^�`lig�[�l_jiln�ih�nb_�

mn[\cfct[ncih�i`� go]om�i`�g[hoh[fc[h�[clq[sm�$Mcgm� -55-%*� Ni�iol�ehiqf_^a_(�cn�cm�nb_�

`clmn�ncg_�nb[n�cn�b[m�\__h�om_^�ni�mn[\cfct_�jcm]ch_�_jc^_lg[f�go]om*� Gimn�i`�nb_�`cr[ncih�

g_nbi^m� om_^� `il�giljbifiac][f� ^_m]lcjncih� i`�nb_� n_f_imn� mech� [l_� \[m_^�ih� [ko_iom

--,



`cr[ncp_m(�qbc]b�q[mb�[q[s�nb_�go]iom�]ip_l(�[fnbioab�nb_�[^^cncih�i`�[f]c[h�\fo_�$.!%�

ni�afon[l[f^_bs^_�al_[nfs�_hb[h]_m�nb_�f[\_ffcha�i`�nb_�\l[h]bc[f�go]iom�]i[n�$Jiq_ff�_n�[f*�

-55.%*� Cn�cm�l_f_p[hn�nb[n�cn�q[m�`ioh^�nb_�jcm]ch_�go]iom�]i[n�i`�nb_�mech�[h^�acffm�ni�\_�

]ihnchoiom*� Nbcm�mnlihafs�moaa_mnm�nb[n�go]iom�m_]l_ncihm(�[m�nb_s�_g_la_�`lig�[�go]iom�

]_ff(�gcr�qcnb�m_]l_ncihm�`lig�inb_l�go]iom�]_ffm*� Nb_�]i[n�qbc]b�`ilgm�cm�nb_l_`il_�gil_�

fce_fs�ni�\_�]ihmcmn_hn�[]limm�[h�[l_[�i`� il�acff�qcnb�l_mj_]n�ni�[giohn(�[h^�gcrnol_�i`�

][l\ibs^l[n_m*� Nb_�]fim_�[jjimcncih�i`�nb_�go]om�ni�nb_�]_ff�mol`[]_�gc]lilc^acha�i\m_lp_^�

[l_� mcgcf[l� ni� nb[n� l_jiln_^� `il� n_f_imn�\l[h]bc[f�go]om� $Fogm^_h� _n� [f*� -550%*� Nb_�

mcgcf[lcns�\_nq__h�nb_�go]om)_jcnb_fc[f�chn_l`[]_�`il�nb_�acff�[h^�mech�q[m�hin�moljlcmcha�

]ihmc^_lcha� nb_� mcgcf[lcnc_m� ch� ]_ff� mol`[]_� nijial[jbs(� [h^� nb_� jl_m_h]_� i`�[]ncp_fs�

m_]l_ncha�go]iom�]_ffm�ch�nb_�_jcnb_fcog�i`�\inb�ncmmo_m*

Nb_�ofnl[mnlo]nol[f�[jj_[l[h]_�i`�nb_�go]iom�]i[n�i`�nb_�mech�[h^�acffm�q[m�a_h_l[ffs�

`c\lcff[l*� Cn� cm� \_fc_p_^� nb[n� nb_� `c\lcff[l� [jj_[l[h]_� l_`f_]nm� nb_� go]ch� ê\innf_)\lombë�

mnlo]nol_(�qcnb�boh^l_^m�i`�mg[ff�][l\ibs^l[n_�]b[chm�[nn[]b_^�ni�nb_�j_jnc^_�j[ln�i`�nb_�

gif_]of_�$F[g\fch�[h^�Liomm_f�-55/%*

Nb_� go]iom� ]i[n� jl_m_lp_^� ch� nb_� mech� [h^� acffm� \s� nbcm� g_nbi^� b[^� [�g_[h�

nbc]eh_mm� i`�,*2� jg*� Nb_m_� l_mofnm(� qbc]b�l_kocl_�gil_�lcailiom� p_lc`c][ncih(�g[s�\_�

mo\m_ko_hnfs�l_`ch_^�ni�l_`f_]n�nijial[jbc]�b_n_lia_h_cns*� Biq_p_l(�nb_m_�`ch^cham�[l_�

a_h_l[ffs�mcgcf[l�ni�nbim_�l_jiln_^�\s�Fogm^_h�_n�[f*�$-550%�ch�qbc]b�nb_�go]iom�]i[n�i`�

nb_�acff�i`�nlion(�mn[\cfct_^�qcnb�l[\\cn�[hncm_log�ni�acff�go]om(�q[m�l_jiln_^�ni�b_�f_mm�nb[h�

-jg*

Nbcm� cm� nb_� `clmn� l_jiln�qbc]b� mj_]c`c][ffs� _r[gch_^� nb_� go]iom� `cfg� [`n_l� [h

---



_rjimol_� ni� [� ^cmch`_]n[hn� ]b_gc][f*� Cn� b[m� \__h� jl_pciomfs� nbioabn� nb[n� nl_[ng_hn(�

j[lnc]of[lfs�qcnb�]bfil[gch_)N(�mnlcjm�nb_�go]iom�]i[n�i`�nb_�`cmb(�\[m_^�ih�nb_�i\m_lp[ncih�

i`�[�go]iom)`cfg�ch�nb_�q[n_l�i`�nl_[n_^�`cmb*� Cn�g[s�\_�nb[n�nl_[ng_hn�_pie_m�[�^cm]b[la_�

i`�go]om(�qbc]b�cm�f[n_l�l_jf[]_^*� Nbcm�cm�cgjiln[hn(�j[lnc]of[lfs�c`�nb_m_�]b_gc][fm�[l_�om_^�

jlijbsf[]nc][ffs(�mch]_�fimm�i`�nb_�go]iom�]i[n�qiof^�fce_fs�jligin_�nb_�i^^m�i`�ch`_]ncih*�

;h� chn_l_mncha� `ch^cha�q[m� nb_� f[]e�i`�[�^_n_]n[\f_�\[]n_lc[f� il�jliniti[f� \cin[� ch� nb_�

go]iom� ]i[n*� Cn� cm� a_h_l[ffs� \_fc_p_^� nb[n� nb_� go]iom� ]i[n� jlin_]nm� nb_� oh^_lfscha�

_jcnb_fcog�\s�\ch^cha�j[nbia_hm�[h^�`[]cfcn[ncha�nb_cl�]f_[l[h]_*� Jl_pciom�\[]n_lcifiac][f�

mno^c_m�b[p_�mbiqh�nb[n�`cmb�go]om�a_h_l[ffs�]ihn[chm�mig_�pc[\f_�\[]n_lc[�[h^�nb_l_`il_�

cn�q[m�_rj_]n_^�ni�^_n_]n�nb_g�qcnb�ofnl[mnlo]nol[f�_r[gch[ncih*� Nb_�`[]n�nb[n�hi�\[]n_lc[�

q_l_�i\m_lp_^�cm�kocn_�chn_l_mncha�[h^�mojjilnm�[�nb_ils�[^p[h]_^�\s�=liom_)?cmhil�_n�[f*�

$-541%�nb[n�\[]n_lcifiac][f�mno^c_m�i`�̀ cmb�go]iom�b[p_�\__h�\c[m_^�\s�nb_�om_�i`�n_]bhcko_m�

qbc]b�^i�hin�_r]fo^_�nb_�\[]n_lc[f�\cin[�i`�nb_�_hpclihg_hn[f�q[n_l�qbc]b�cm�]iff_]n_^�

[fiha�qcnb�go]om*� Nb_�f[]e�i`�\[]n_lc[f�`fil[�ch�nb_�`cmb�gomn�\_�n[e_h�[m�[�jl_fcgch[ls�

i\m_lp[ncih(�mch]_�nb_�\[]ealioh^�\[]n_lc[f�`fil[�ch�nb_�q[n_l�q[m�a_h_l[ffs�kocn_�fiq*� C`�

`onol_�mno^c_m�ch�\[]n_lc[ffs�_hlc]b_^�_hpclihg_hnm�mbiq�[�mcgcf[l�l_mofn�nbcm�moaa_mnm�nb[n�

nb_�[hnc\[]n_lc[f�mo\mn[h]_m�qbc]b�[l_�ehiqh�ni�_rcmn�g�`cmb�go]om�$Mb_jj[l^�-55/7� -550%�

mo]]_mmm`offs�_fcgch[n_�il�g[le_^fs�^cgchcmb�nb_�hog\_lm�i`�\[]n_lc[�qbc]b�][h�_rcmn�ch�

go]om*� Nbcm�moaa_mnm�nb[n�nb_�go]om�i`�̀ cmb�[]nm�\inb�\cifiac][ffs�[h^�g_]b[hc][ffs�ni�

jlin_]n�mech�mol`[]_m*

Nb_� om_� i`�[h� ch_ln� `foili][l\ih� [m� [� ][llc_l� `il� imgcog� n_nlirc^_� q[m� `clmn�

^_m]lc\_^�\s�Nbolmnih�_n�[f*�$-532%(�qbi�jlijim_^�nb[n�nb_�jl_m_lp[ncih�i`�nb_�go]iom�]i[n

--.



omcha�nb_�`foili][l\ih)imgcog�g_nbi^�[jj_[lm�ni�\_�^o_�ni�l[jc^�mn[\cfct[ncih�i`�go]om�

afs]ijlin_ch�[h^�afs]im[gchiafs][h�gif_]of_m*� Mch]_�go]om�cm�chmifo\f_�ch�`foili][l\ih�

$Nbolmnih�_n�[f*� -532%(� cn�cm�jimmc\f_�nb[n�cn�cm�l_n[ch_^�ch�cnm�hilg[f�jimcncih�l[nb_l�nb[h�

oh^_laicha�^cfoncih(�[m�cm�nb_�][m_�qb_h�[h�[ko_iom�`cr[ncp_�cm�om_^*� Nb_�om_�i`�nbcm�hih)�

[ko_iom�`cr[ncp_�i``_lm�m_p_l[f�inb_l�[^p[hn[a_m6�cn�m__gm�ni�_fcgch[n_�imginc]�]b[ha_m(�

jimmc\fs�l_n[chcha�gil_�ncmmo_�jlin_chm�[h^�fcjc^m7�cn�jl_m_hnm�fiq�mifp_hn�nirc]cnc_m(�b[m�[�

mn[\f_�]b_gc][f�h[nol_�[h^�cm�_[ms�ni�b[h^f_�ch�nb_�f[\il[nils�$Nbolmnih�_n�[f*� -5327�Mcgm�

-55-%*� Ch�[^^cncih(� hih)[ko_iom� `cr[ncp_m�[jj_[l�ni� l_mofn� ch�_r]_ff_hn�jl_m_lp[ncih�i`�

]snijf[mgc](�ila[h_ff[l�[h^�_rnl[]_ffof[l�̂ _n[cf�$Mcgm�[h^�Big_�-55/%*� Nb_�l_mofnm�mbiq�

nb[n� nb_� om_� i`�[� `foili][l\ih)imgcog� `cr[ncp_� cm� _``_]ncp_� ch� nb_� jl_m_lp[ncih� i`�nb_�

go]iom�]i[n�ih�nb_�mech�[h^�acffm�i`�̀ cmb(�nbom�[ffiqcha�`il�nb_�chp_mnca[ncih�i`�_jc^_lg[f�

go]om)l_f[n_^�_p_hnm�g�`cmb(�_*a*�nb_�`fiq�i`�go]om�ip_l�nb_�_jcnb_fc[f�mol`[]_�$Mj_[l_�[h^�

Gclm[fcgc�-55.%(�il�nb_�ch]l_[m_�ch�go]iom�m_]l_ncih�l_]il^_^�oh^_l�nirc]�]ih^cncihm�nb[n�

b_fjm�ni�jl_p_hn�_hnls�i`�nirc][hnm�chni�nb_�`cmb�$E[hnb[g�[h^�Lc]b[l^m�-551%(�qbcf_�[n�nb_�

m[g_�ncg_�[ffiqcha�nb_�[mm_mmg_hn�i`�\ci`cfgm�[h^�mech�mol`[]_�[mmi]c[n_^�j[nbia_hm*

Nb_�]b[ha_m�i\m_lp_^�ch�nb_�mech�i`�̀ cmb�mo\d_]n_^�ni�^c``_l_hn�]b_gc][f�nl_[ng_hnm�

mbiq_^�nb[n�nb_�_rjimol_�i`�l[ch\iq�nlion�ni�`ilg[fch�[h^�]bfil[gch_)N�oh^_l�f[\il[nils�

]ih^cncihm(� mcgof[ncha� ]igg_l]c[f� l_[lcha� ]ih^cncihm(� b[^� mig_� _``_]nm� ih� nb_�

]b[l[]n_lcmnc]m�i`�nb_�_jc^_lgcm*� Qb_nb_l�nb_m_�[l_�jin_hnc[ffs�^_nlcg_hn[f�il�[^p[hn[a_iom�

cm�hin�l_[^cfs�]ihmnlo_^*

Ch�nb_�jl_m_hn�nlc[f(�nb_�G=H�j_l�ggX�^c^�hin�p[ls�`iffiqcha�_rjimol_�ni�`ilg[fch�

il�]bfil[gch_)N*� Nbcm�cm�chn_l_mncha(�\_][om_�]b[ha_m�ni�nb_�hog\_l�i`�go]iom�]_ffm�[m�[

--/



l_mjihm_�ni�_hpclihg_hn[f�mnl_mmilm(�mo]b�[m�g[hol_�$Ca_l�_n�[c*� -544%(�qioh^cha�$Ca_l�[h^�

;\l[b[g� -55,%(�j[l[mcn_m�$Ol[q[�-55.%(�[]c^c`c_^�q[n_l�[h^�n_gj_l[nol_�_f_p[ncih�$Ca_l�

_n�[f*� -550\(� -550](� -550^%�b[p_�\__h�qc^_fs�^i]og_hn_^*� Nb_m_�[onbilm�b[p_�moaa_mn_^�

nb[n� _hpclihg_hn[f� mnl_mmilm� mncgof[n_^�go]iom� m_]l_ncih� f_[^cha� ni� [h� _rb[omncih�il�

l_^o]ncih�i`�go]iom�]_ff�hog\_lm*� Nb_�l_mofnm(�$q__em�-)/%�moaa_mn�nb[n�nb_�nl_[ng_hnm�^i�

hin�[]n�ch�nb_�g[hh_l�i`�inb_l�mnl_mmilm*� Nb_�l_^o]ncih�i`�nb_�[\mifon_�hog\_l�i`�go]iom�

]_ffm� ih� nb_� mech� \s� q__e� 0� $\inb� nl_[ng_hnm%� cm� [� ^c``_l_hn� jb_hig_hih(� mch]_� mech�

nbc]eh_mm�q[m�[fmi�l_^o]_^�\s�nbcm�j_lci^*� Qb_h�go]iom�]_ff�hog\_lm�q_l_�_rjl_mm_^�

jlijilncih[n_�ni�mech�[l_[(�nb_�l_mofnm�q_l_�hin�^c``_l_hn�`lig�q__em� -)/(

;h� chn_l_mncha� i\m_lp[ncih� ch� nbcm� mno^s� cm� nb_� nl_h^� $nb[n� ^c^� hin� []bc_p_�

mcahc`c][h]_%�niq[l^m�^_]l_[m_�ch�nb_�mct_�i`�nb_�go]iom�]_ffm�[n�q__e�`iol�ch�]b_gc][ffs�

_rjim_^�`cmb*� Nbcm�]iof^�ch^c][n_�nb[n�h_q�go]iom�]_ffm�q_l_�\_cha�jli^o]_^�[h^�mi(�q_l_�

mg[ff_l*� Ch�a_h_l[f(�go]iom� ]_ffm� ch]l_[m_� ch�mct_�qcnb�g[nol[ncih� $Ca_l�[h^�;\l[b[g�

-55,%(� Nbcm�^_]l_[m_�ch�nb_�mct_�i`�nb_�go]iom�]_ffm(�][om_^�\s�_rjimol_�ni�]bfil[gch_)N�

[h^�`ilg[fch(�b[m�hin�\__h�$ni�nb_�[onbil�ehiqf_^a_%�l_jiln_^*� Biq_p_l(�nb_�G=Pp�$c(_(�

j_l]_hn[a_�i`�nb_�nin[f�[l_[�i]]ojc_^�\s�go]iom�]_ffm� ch�nb_�mech�m[gjf_m%�^c^�hin�p[ls�

mcahc`c][hnfs�[giha�nl_[ng_hn�aliojm(�jli\[\fs�^o_�ni�nb_�^_]l_[m_�ch�nb_�nbc]eh_mm�i`�nb_�

mech�[n�q__e�`iol�ch�nb_�`ilg[fch�[h^�]bfil[gch_)N�nl_[n_^�`cmb*� Nbcm�]iof^�g_[h�nb[n�_p_h�

c`�nb_�[l_[�i`�nb_�mech�m[gjf_�nb[n�q[m�[]no[ffs�i]]ojc_^�\s�nb_�go]iom�]_ffm�^_]l_[m_^�$[m�

]igj[l_^�ni� ]ihnlif(� hih)nbchh_^�mech%(� cn�mncff� []]iohn_^�`il�[�mcgcf[l�j_l]_hn[a_�i`�[�

nbchh_^�_jc^_lgcm(�[h^�hi�^c``_l_h]_m�]iof^�\_�^_n_]n_^*� Nb_�^_]l_[m_�ch�mech�nbc]eh_mm�

ch�`ilg[fch�[h^�]bfil[gch_)N�nl_[n_^�`cmb�ih�nb_�`iolnb�q__e�[`n_l�nb_�nl_[ng_hnm�mn[ln_^
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q[m� ^l[g[nc]*� Nbcm� jli\[\fs� ch^c][n_m� nb[n� nb_� l[n_� i`� ]_ff� mb_^^cha� molj[mm_^� ]_ff�

l_jf[]_g_hn*� Nb_� mb_^^cha�i`�]_ffm� i]]olm� `iffiqcha�h_]limcm�il�[jijnimcm*� Qfc_l_[m�

h_]limcm� i`� _jcnb_fc[f� ]_ffm� jli\[\fs� l_`f_]nm� nb_� ^cl_]n� h_a[ncp_� _``_]nm� i`�[� mnl_mmil(�

[jijnimcm� cm� [h� ch^cl_]n� jbsmcifiac][ffs� ]ihnliff_^� ]_ff� ^_[nb� $Ca_l� _n� [f*� -550%*� ;h�

ch]l_[m_^�l[n_�i`�]_ff�mb_^^cha�g[s�ch^c][n_�nb[n�nb_�nolhip_l�l[n_�i`�̀ cf[g_hn�]_ffm�$[h^�

]ihm_ko_hnfs�j[p_g_hn�]_ffm%�cm�ch]l_[m_^�̂ olcha�[^[jn[ncih�ni�q[n_l�nl_[n_^�p+cnb�]b_gc][f�

]igjioh^m*� Mcgcf[l�i\m_lp[ncihm�b[p_�\__h�`ioh^�ch�mno^c_m�ih�_jc^_lg[f�]_ffm�i`�ncf[jc[�

$Q_h^_f[[l�<iha[�_n�[f*�-55,%(�l[ch\iq�nlion� $Ca_l�_n�[f*� -550\%(�][lj�$Ca_l�[h^�Q_h^_f[[l�

<iha[�-550%(�\offb_[^�][n`cmb�$To]b_feiqmec�_n�[f*f541%�_rjim_^�ni�[]c^c`c_^�q[n_l(�[h^�

ch�l[ch\iq�nlion�$Ca_l�_n�[f*� -550]%�_rjim_^�ni�n_gj_l[nol_�_f_p[ncih*� ;h�[fn_lh[ncp_�cm�nb[n�

nb_�nl_[ng_hnm�[l_�[``_]ncha�nb_�gcninc]�][j[\cfcnc_m�i`�nb_�_jcnb_fc[f�]_ffm�mo]b�nb[n�nb_s�^i�

hin�e__j�oj�qcnb�hilg[f(�il�l_mjih^�ni�ch]l_[m_^�l[n_m�i`�]_ff�fimm*

Nb_�jl_m_h]_�i`�[\lojn�chn_l^cacn[ncihm�i`�nb_�\[m[f�f[gch[�g�̀ cmb�[m�[�]ihm_ko_h]_�

i`�mnl_mm�b[m�\__h�jimnof[n_^�\s�Ca_l�_n�[f*�$-550]%*� Biq_p_l(�ch�nbcm�nlc[f(�nb_�ch]c^_h]_�i`�

\[m[f�f[gch[�chn_l^cacn[ncihm�ch�[ff�aliojm�i`�̀ cmb�ch^c][n_m�nb[n�cn�q[m�hin�[�^cl_]n�l_mjihm_�

ni�nb_�]b_gc][f�nl_[ng_hn*� Nb_�jl_m_h]_�i`�m_]l_nils�p_mc]f_m�i`�bcab�_f_]nlih�^_hmcns�ch�

]b[ff_ha_^�`cmb�[h^�nb_cl�l_f[ncp_�[\m_h]_�ch�]ihnlif�`cmb�b[m�\__h�i\m_lp_^�ch�nb_�`cf[g_hn�

]_ffm� i`�`cmb�_rjim_^�ni�[�p[lc_ns�i`�mnl_mmilm(� ch]fo^cha�n_gj_l[nol_�$Ca_l�_n�[f*� -550]%(�

[]c^c`c_^�q[n_l�$Ca_l�_n�[f*� -550�\%(�g[hol_� $Ca_l�_n�[f*� -544%(� [h^�qioh^cha� $Ca_l�[h^�

;\l[b[g�-55,%*� Ch�nb_�]oll_hn�mno^s(�\inb�`ilg[fch�[h^�]bfil[gch_)N�nl_[ng_hnm�ch^o]_^�

nb_�jli^o]ncih�i`�nb_m_�bcab�^_hmcns�p_mc]f_m*� Nb_�jl_m_h]_�i`�nb_m_�p_mc]f_m�ch^c][n_m�nb_�

[]ncp[ncih�i`�_rn_lh[ffs�ilc_hn_^�^_`_h]_�g_]b[hcmgm�$<[fg�_n�[f*� -551%(�\_fc_p_^�ni�\_
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ch^c][ncp_�i`�[�a_h_l[f�l_mjihm_�ni�mnl_mm(�mj_]c`c][ffs�[h�_f_p[ncih�ch�nb_�jf[mg[�]ilncmif�

f_p_fm� $Ca_l� _n� [f*� -550\%*� Biq_p_l(� ch� nb_� jl_m_hn� mno^s� nb_m_� bcab�^_hmcns� p_mc]f_m�

[jj_[l_^�_p_h�ch�nb_�[\m_h]_�i`�[h�_f_p[ncih�i`�jf[mg[�]ilncmif�$=b[jn_l�/%(�mi�cn�cm�jimmc\f_�

nb[n�nb_�chn_aog_hn�[onihigc][ffs�g[chn[chm�nb_�[^domng_hnm�h_]_mm[ls�`il�[]]fcg[ncih�ni�

nb_�_hpclihg_hn[f�mnl_mmilm�jl_m_hn(�jl_mog[\fs�pc[�j[l[]lch_�l_aof[nils�]cl]ocnm�$<[fg�_n�

[f*� -551%*� Nbcm�ch]l_[m_�ch�nb_�bcab�_f_]nlih�^_hmcns�p_mc]f_m�[jj_[lm�jlcg[lcfs�ch�nb_�ojj_l�

f[s_lm�i`�nb_�`cf[g_� #� ]_ffm(�g[chfs�ch�nb_�j[p_g_hn�]_ffm*� Nb_m_�m_]l_nils�p_mc]f_m�b[p_�

\__h�mbiqh�ni�jimm_mm�j_lirc^[m_�[]ncpcns(� nb_cl�]ihn_hnm�[l_�l_f_[m_^�ni� nb_�_jcnb_fc[f�

mol`[]_�[h^�]ihnlc\on_�ni�nb_�`ilg[ncih�i`�nb_�afs]i][fsr�$Ca_l�[h^�Q_h^_f[[l�<iha[�-550%(�

qbc]b�q[m�q_ff)g[chn[ch_^�ch�iol�nl_[n_^�`cmb*

Nb_�jl_m_h]_�i`�_f_]nlih�^_hm_�$m_liom%�go]imig_m�ch�nb_�go]iom�]_ffm�b[m�\__h�

l_f[n_^�ni�_rn_lh[f�mnl_mmilm�$Qbcn_[l�-5427�Ca_l�_n�[f*� -550\%*� Biq_p_l(�ch�nbcm�mno^s(�nb_�

_f_]nlih�^_hmcns�i`�nb_�go]imig_m�q[m�hin�[�l_`f_]ncih�i`�nb_�nl_[ng_hn(�[m�mbiqh�\s�nb_cl�

jl_m_h]_�ch�]ihnlif�`cmb*� ;�jimmc\f_�_rjf[h[ncih�]iof^�\_�nb_�h[nol[f�b_n_lia_h_cns�i`�nb_�

afs]ijlin_chm�ch�nb_�go]om�$Gcnn[f�_n�[f*� -551%*� Cn�q[m�j[lnc]of[lfs�chn_l_mncha�ni�`ch^�nb[n�

]b_gc][f�nl_[ng_hn�^c^�hin�[``_]n�nb_�nbc]eh_mm�i`�nb_�go]iom�]i[n�i`�nb_�acff�il�mech*

F[g_ff[l�_^_g[(�qbc]b�p+[m� ^_n_]n_^� [m� _hf[la_g_hn� i`�nb_� chn_l]_ffof[l�ncmmo_�

mj[]_m(�q[m�[�^l[g[nc]�`_[nol_�i`�nb_�`ilg[fch�nl_[n_^�`cmb�[h^(�ni�[�go]b�mg[ff_l�_rn_hn(�

nb_�]bfil[gch_)N�nl_[n_^�`cmb*� Nb_m_�mnlo]nol[f�]b[ha_m�moaa_mn�nb[n�nb_l_�cm�[�jbsmcifiac][f�

]igjligcm_�ih�nb_�j[ln�i`�nb_�`cmb�$E[hnb[g�[h^�Lc]b[l^m�-5517�Jiq_ff�_n�[f*� -551%(�[h^�

[al__�qcnb�nb_�_``_]nm�i`�̀ ilg[fch�ih�nb_�acffm�i`�l[ch\iq�nlion�^_m]lc\_^�ch�nb_�qile�i`�

Mgcnb�[h^�Jcj_l�$-53.%*� Nb_�pcmc\f_�ch]l_[m_�ch�nb_�hog\_l�i`�]bfilc^_�]_ffm�ch�`ilg[fch)
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nl_[n_^�`cmb(�moaa_mnm�nb[n�[h�imgill_aof[nils�cg\[f[h]_�q[m�jli\[\fs�jl_m_hn(�jli^o]_^�

qb_h�nb_�cih�\[f[h]_�cm�^cmnol\_^�\s�p[lciom�nsj_m�i`�q[n_l�jiffoncih�$Q_h^_f[[l�<iha[�

_n�[f*� -55,%(�mch]_�cih�ojn[e_�[h^�_r]l_ncih�`lig�nb_�_hpclihg_hn�cm�][llc_^�ion�\s�nb_m_�

]_ffm�$Mgcnb�[h^�Jcj_l�-53.7�Q_h^_f[[l�<iha[�_n�[f*� -55,7�Jiq_ff�_n�[f*� -551%*� =bfilc^_�

]_ff�hog\_lm�ch]l_[m_(�ch�a_h_l[f(�[m�[�l_mjihm_�ni�mnl_mm�$D[ai_�_n�[f*� -552%*� Nb_�ch]l_[m_�

ch�hog\_lm�i`�]bfilc^_�]_ffm�jl_m_hn�ih�nb_�f[g_ff[l�_jcnb_fcog�i`�]bfil[gch_)N)_rjim_^�

`cmb�q[m�hin�[m�^l[g[nc]�[m�nb[n�i\m_lp_^�ch�nb_�f[g_ff[_�i`�̀ ilg[fch)_rjim_^�`cmb*� Nb_m_�

i\m_lp[ncihm� [al__�qcnb� nb_� `ch^cham� [n� nb_� fcabn�gc]lim]ijs� f_p_f� $=b[jn_l� 0%*� Nb_�

jl_m_h]_� i`� chn_lmncnc[f� mj[]_m� qcnbch� nb_� f[g_ff[� i`�]bfil[gch_)N)nl_[n_^� `cmb� cm� [h�

ch^c][ncih�i`�[�jli\[\f_�h_a[ncp_�_``_]n�i`�nb_�]b_gc][f�nl_[ng_hn*

Ch�mogg[ls(�nb_�[^[jn[ncih�i`�nb_�hih)[ko_iom�`cr[ncih�jlini]if�al_[nfs�_hb[h]_^�

nb_�jl_m_lp[ncih�i`�nb_�go]iom�]i[n�ih�nb_�mech�[h^�acffm�i`�̀ cmb*� Nbcm�n_]bhcko_�][h�\_�

om_^� ni� `cr� mj_]cg_hm� ch� nb_� `c_f^(� mch]_� cn� ^i_m� hin� l_kocl_� nb_� om_� i`�mijbcmnc][n_^�

_kocjg_hn*� Qcnb�nbcm�n_]bhcko_�nb_�]b[ha_m�][om_^�\s�]bfil[gch_)N�[n�nb_�ofnl[mnlo]nol[f�

f_p_f�ch�nb_�mech�[h^�acff�i`�̀ cmb�]iof^�\_�[mm_mm_^*� =bfil[gch_)N�][om_m�[�]blihc]�nbchcha�

i`�nb_�_jc^_lgcm�i`�nl_[n_^�`cmb�\on�^i_m�hin�[``_]n�nb_�hog\_l�i`�go]iom�]_ffm(�il�][om_m�

[�̂ _n[]bg_hn�i`�nb_�go]iom�]i[n(�[h^�cnm�_``_]nm�ih�nb_�acffm�q_l_�f_mm�^l[g[nc]�nb[h�nbim_�

][om_^�\s�`ilg[fch*

Cn�][h�\_�]ih]fo^_^�nb[n�]bfil[gch_)N�][h�\_�om_^�[m�[�jl_p_hncp_�[a_hn�ch�nb_�

]ihnlif� i`� nijc][f� ^cm_[m_m� i`� `cmb(� qcnb� fcnnf_� lcme� i`�][omcha� [� ]igjligcm_� ch� nb_�

imgill_aof[nils�`oh]ncih�il�h[nol[f�^_`_hm_�g_]b[hcmg�i`�nb_�l[ch\iq�nlion*
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N[\f_� PC*� ?``_]nm� i`� ]bfil[gch_)N� ih� giljbig_nlc]� j[l[g_n_lm� i`� l[ch\iq� nlion�

[\^igch[f�mech*�G_[hcM*?*G*

J[l[g_n_l =ihnlif

H8.,

@ilg[fch

H8.,

=bfil[gch_)N

H8.,

G=H$ggX% 1,,â-,. 130â-/2 014â05

G=Pp$!% .3â2*1 .-*1â5*4 -1*2â2*-

Mech�nbc]eh_mm .,.*5â0-*- -.2*-â-0*45 --,â1/*-

Go]iom�]_ff�qc^nb .2*-5â-*/1 .-*12â-*2, .,*1,â-*41

G=Hp�8�Go]iom�]_ff�hog\_l7�G=Pp�8�Go]iom�]_ff�pifog_�^_hmcns7�mech�nbc]eh_mm�[h^�

go]iom�]_ff�qc^nb�ch�jg*
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go]iom�]ip_l�b[p_�\_Xh�]igjf_n_fs�l_gip_^�`lig�nb_�gc]lilc^a_m�$g%*�r� -0�,,,7�\[l�8�
-� jg*

@ca*�.,\*�Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jc^_lgcm�i`�[�̀ ilg[fch)nl_[n_^�l[ch\iq�
nlion�`cr_^�qcnb�[�hih)[ko_iom�`cr[ncp_�$`foili][l\ih%*� Hin_�nb_�_rn_hmcp_�go]iom�f[s_l�
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@ca*�.-*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jcn^_lgcm�i`�[�]ihnlif�l[ch\iq�nlion(�
mbiqcha�[�go]iom�]_ff�$G=%�ij_hcha�ihni�nb_�_jc^_lg[f�mol`[]_*� Hin_�nb_�mcgcf[l�h[nol_�
i`�nb_�go]imig_�$gm%�]ihn_hn�qcnb�nb[n�i`�nb_�go]om�$G%�]ip_lcha�nb_�gc]lilc^a_m�i`�nb_�
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-.-
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R�/.�,,,7�\[l�8�-� jg*

@ca*�.1\*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jc^_lgcm�$?%+^_lgcm�$>%�chn_l`[]_�i`�
[�]ihnlif�l[ch\iq�nlion*� Hin_�nb_�b_[pcfs�`if^_^�\[m[f�f[gch[�$\f%*� r�..�,,,7�\[l�8�-� jg*

-..



@ca*�.2*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jc^_lgcm�i`�[�]ihnlif�l[ch\iq�nlion(�qcnb�
[�go]iom�]_ff�$G=%�mbiqcha�_f_]nlih^_hm_�go]imig_m�$[lliqb_[^m%*� P_ls�`_q�p_mc]f_m�
i`�bcab�_f_]nlih�^_hmcns�][h�\_�m__h�ch�nb_�j[p_g_hn�]_ff(� r�2�0,,7�\[l�8�-� jg*

!

@ca*�.3*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jc^_lgcm�i`�[�̀ ilg[fch)nl_[n_^�l[ch\iq�
nlion*� Hin_�nb_�jl_m_h]_�i`�p_mc]f_m�i`�bcab�_f_]nlih�^_hmcns�$[lliqb_[^m%�l_[^cfs�pcmc\f_*�
R�.3�.,,7�\[l�8�-� jg*
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@ca*�.4*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�nb_�_jc^_lgcm�i`�l[ch\iq�nlion�_rjim_^�ni�
]bfil[gch_)N*� Hin_� nb_� jl_m_h]_� i`�f[la_� hog\_lm� i`�bcab� _f_]nlih� ^_hm_� p_mc]f_m�
$[lliqb_[^m%(� r�-2�,,,7�\[l8�-� jg*
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@ca*� .5*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�[�f[g_ff[�`lig�[�]ihnlif�`cmb*� Hin_�nb_�
l[o]om$G%�jl_m_lp[ncih�ih�nb_�gc]lilc^a_m$g%�[h^�ip_l[ff�aii^�jl_m_lp[ncih�i`�nb_�f[g_ff[l�
mnlo]nol_*� P_ls�`_q�chn_lmncnc[f�mj[]_m$[lliqb_[^m%�][h�\_�m__h(� r�3�,,,7�\[l�8�-� jg*
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@ca*�/o*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�[�f[g_ff[�`lig�[�`ilg[fch)nl_[n_^�`cmb*� Hin_�
nb_�jl_m_h]_�i`�nb_�]bfilc^_�]_ff$==%�[h^�\ca�chn_lmncnc[f�mj[]_m�$[lliqb_[^%*� G�$go]om%*�
R�3�,,,7�\[l�8�-� jg*

@ca*�/-*� Nl[hmgcmmcih�_f_]nlih�gc]lial[jb�i`�[�f[g_ff[�`lig(�[�]bfil[gch_)N)nl_[n_^�`cmb*�
Hin_�nb_�jl_m_h]_�i`�chn_lmncnc[f� mj[]_m� $[lliqb_[^m%(�[fnbioab�hin�[m� f[la_�[m� nb_�ih_m�
jl_m_hn�ch�nb_�`ilg[fch)nl_[n_^�`cmb*�G�$go]om%(� r�3�,,,7�\[l�8�-� jg*
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2*� A?H?L;F�>CM=OMMCIH

Go]b�i`�nb_�l_m_[l]b�ih�nb_l[j_onc]�[a_hnm�`il�`[lg_^�`ch`cmb�b[m�`i]om_^�ih�nb_cl�

mj_]nlog�i`�[]ncpcns� [h^� _``_]ncp_h_mm� ch� nl_[ncha� ^cm_[m_� ion\l_[em*� =ihmc^_l[\fs� f_mm�

l_m_[l]b�b[m�\__h�^_pin_^�ni�nb_�j[nbijbsmcifiac][f�_``_]nm�qbc]b�nb_l[j_onc]�[a_hnm�g[s�

b[p_�ih�nb_�n[la_n�[hcg[fm*� Qcnbch�nbcm�`i]om(� cn�cm�cgjiln[hn�ni�]ihmc^_l�nb_�nl_[ng_hn�i`�

^cm_[m_^�[hcg[fm�[h^�nb_�jlijbsf[]nc]�nl_[ng_hn�i`�b_[fnbs�[hcg[fm�[m�\_cha� p_ls�^c``_l_hn*

Nb_�j[nbijbsmcifiac][f�mn[n_�i`�̂ cm_[m_^�[hcg[fm�h__^m�ni�\_�]ihmc^_l_^�^olcha�[�

nl_[ng_hn�l_acg_*� Nb_�_rj_]n_^�ion]ig_�cm�omo[ffs�[�]b[ha_�ch�nb_�_m][f[ncha�giln[fcns�

]olp_*� Biq_p_l(�qb_h�[�nl_[ng_hn�cm�\_cha�[^gchcmn_l_^�jlijbsf[]nc][ffs(�nb_�n[la_n�[hcg[fm�

[l_� jl_mog_^�hin�ni�\_�j[nbijbsmcifiac][ffs�]igjligcm_^*� Nb_l_`il_(� nb_� ion]ig_m� i`�

chn_l_mn�^c``_l�]igj[l_^�ni�nb_�nl_[ng_hn�i`�̂ cm_[m_^�`cmb*� Mig_�i`�nb_m_�ion]ig_m(�mo]b�[m�

ch]c^_h]_�i`�nb_�̂ cm_[m_�nb[n�jligjn_^�nb_�jlijbsf[]nc]�nl_[ng_hn(�ch]c^_h]_�i`�inb_l�̂ cm_[m_m�

[m�[�l_mofn�i`�nb_�jlijbsf[]nc]�nl_[ng_hn(�il�]b[ha_m�ch�nb_�ip_l[ff�^cm_[m_�l[n_m�][h�ihfs�\_�

[mm_mm_^�qcnb�ih)`[lg�mno^c_m�mj[hhcha�m_p_l[f�jli^o]ncih�]s]f_m*� Biq_p_l(�jli^o]ncih�

_``c]c_h]s�ch^c]_m(�[h^�j[nbijbsmcifiac][f�]b[ha_m�l_f[n_^�ni�nb_�jlijbsf[]nc]�nl_[ng_hn�][h�

\_�jli\_^�qcnb�f[\il[nils�mno^c_m�^_mcah_^�ni�mcgof[n_�jli^o]ncih�]ih^cncihm*� ;�f[\il[nils�

mno^s�[ffiqm�[�\_nn_l�^_al__�i`�]ihnlif�ip_l�_hpclihg_hn[f�[h^�g[h[a_g_hn�p[lc[\f_m(�[m�

q_ff�[m�ip_l�nb_�jl_m_h]_�i`�̂ cm_[m_(�qbc]b�]iof^�]ih`ioh^�nb_�l_m_[l]b�l_mofnm�ih�nfc_�`[lg*�

Nbcm�nb_mcm�]ihn[chm�m_p_l[f�mno^c_m�nb[n�jli\_^�nb_�_``_]n�i`�[�jlijbsf[]nc]�nl_[ng_hn�qcnb�

]bfil[gch_)N�ch�mcgof[n_^�jli^o]ncih�m_nncham�ih�l[ch\iq�nlion�jli^o]ncih�ch^c]_m(�mnl_mm�

jbsmcifias(�[h^�j[nbifias�i`�nqi�n[la_n�ila[h�msmn_gm�$mech�[h^�acff%*� <_][om_�mcgof[n_^
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[ko[]ofnol_�]ih^cncihm�b[p_�\__h�om_^(�[h^�nb_�l_m_[l]b�[hcg[f�cm�[�]igg_l]c[f�mnl[ch�i`�[h�

cgjiln[hn�`[lg_^�mj_]c_m(�nb_�l_mofnm�[l_�l_f[ncp_fs�g_[hcha`of�`il�[ko[]ofnol_�jli^o]_lm*

Cn�cm�a_h_l[ffs�[mmog_^�nb[n�nl_[ncha�`cmb�qcnb�[�^cmch`_]n[hn�]b_gc][f�]igjioh^�[n�

mo\)f_nb[f� f_p_fm� cm� fce_fs� ni� \_� mnl_mm`of(� [h^� nb[n� nbcm� mnl_mm� qcff� \_� l_`f_]n_^� ch� nb_�

jli^o]ncih�_]ihigc]m*� Nbcm�cm�nb_�[mmog_^�^iqh)mc^_�i`�[�jlijbsf[]nc]�nl_[ng_hn(�qbcf_�nfc_�

oj)mc^_�cm�[�l_^o]ncih�ch�^cm_[m_�ch]c^_h]_(�qbc]b�qiof^�b[p_�al_[n_l�_]ihigc]�\_h_`cnm*�

=b[jn_l�/�mj_]c`c][ffs�[^^l_mm_^�nbcm�\s�_r[gchcha�nb_�jlcg[ls�[h^�m_]ih^[ls�ch^c]_m�i`�nb_�

mnl_mm� l_mjihm_�i`�`cmb�ni�lionch_�]bfil[gch_)N�il�`ilg[fch�\[nb�nl_[ng_hnm*� =ihnl[ls�ni�

_rj_]n[ncihm(� nb_l_�q[m�hi� _pc^_h]_�nb[n�_cnb_l�nl_[ng_hn�_pie_^�[�mnl_mm� l_mjihm_*� Nb_�

l_[mihm� `il� nbcm� [l_� chnlcaocha(� _mj_]c[ffs� ch� fcabn� i`�jl_pciom� fcn_l[nol_(� mj_]c`c][ffs� ih�

`ilg[fch�nl_[ng_hn(�qbc]b�]cn_m�nl_[ng_hn�i`�l[ch\iq�nlion�$<[lnih�[h^�Cq[g[�-55-%�[h^�

;nf[hnc]�m[bhih�$L_mn[hn�_n�[f*� -550%�[m�\_cha�mnl_mm`of*� Ih_�l_[mih�`il�nbcm�]iof^�\_�nb[n�nb_�

mnl[ch�i`�nlion�nb[n�q_�q_l_�omcha�g[s�b[p_�b[^�[�\fohn_^�mnl_mm�l_mjihm_(�j_lb[jm�`clig�`[lg)�

f_p_f�a_h_nc]�m_f_]ncih�jli]_mm_m(�\on�nbcm�bsjinb_mcm�cm�q_[e_h_^�\s�^_gihmnl[ncha�nb[n�nb_�

]ilncmif�l_mjihm_�i`�iol�̀ cmb�ni�inb_l�̀ ilgm�i`�mnl_mm�$c*_*�b[h^fcha%�q[m�chn[]n*� ;fn_lh[ncp_fs(�

[^gchcmnl[ncih� i`� nl_[ng_hn� ]b_gc][fm� [n� nb_� ^im_m� qbc]b� [l_� ]ihmc^_l_^� ni� \_�

jlijbsf[]nc][ffs�_``_]ncp_(� cm�a_h_l[ffs�hin�mnl_mm`of�ni�nlion*� Cn�cm�cgjiln[hn�ni�hinc]_�nb[n�

mni]echa�^_hmcns�g[s�jf[s�[�lif_�ch�nb_�]ilncmif�]ih]_hnl[ncih(�j[lnc]of[lfs�ip_l]liq^cha�

$Jc]e_lcha�-543(-55.(-55/[%*� Nb_�`cmb�om_^�ch�nbcm�mno^s�q_l_�e_jn�[n�]igg_l]c[f�mni]echa�

^_hmcnc_m�\on�nbcm�^c^�hin�][om_�[�]b[ha_�i`�nb_�jf[mg[�m_]ih^[ls�mnl_mm�l_mjihm_*� @olnb_l�

mno^c_m�ih�̂ c``_l_hn�]igg_l]c[f�mnl[chm�i`�nlion(�qcnb�_rn_hmcih�ni�inb_l�]igg_l]c[f�m[fgihc^�

mj_]c_m�[l_�q[ll[hn_^*
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Aliqnb�j_l`ilg[h]_� ch^c]_m(� ]igj[l_^�ni� mnl_mm� ch^c]_m(� [l_�[�go]b�gil_�^cl_]n�

g_[hm�i`�[mm_mmcha�nb_�_]ihigc][ffs�mcahc`c][hn�h_a[ncp_�\cifiac][f�_``_]nm�i`�[�^cmch`_]n[hn�

\[m_^�jlijbsf[]nc]� l_acg_*� Nbcm�q[m� [^^l_mm_^� ch�=b[jn_l�.6� mcahc`c][hn� l_^o]ncihm� ch�

aliqnb�l[n_�i]]oll_^�ch�`cmb�ih�nb_�]bfil[gch_)N�jlijbë�b]nc]�l_acg_*� Nbcm�]ih]olm�qcnb(�

[h^�_rn_h^m�nb_�jl_fcgch[ls�`ch^cham�i`�Jiq_ff�_n�[f*� $-550\%*� =bfil[gch_)N�mojjl_mm_^�

aliqnb� l[n_m(� g_^c[n_^� nblioab� [h� chbc\cn_^� ]ihp_lmcih� _``c]c_h]s� l[nb_l� nb[h� nblioab�

[jj_ncn_�mojjl_mmcih(�nfclioabion�[�f_hanbs�aliqnb�nlc[f7�nbcm�_``_]n�q[m�gimn�i\pciom�ch�nb_�

_[lfs�jb[m_�i`�nb_�nlc[f*� Nb_l_�q[m�hi�]igj_hm[nils�j_l`ilg[h]_(�[h^�nb_�nl_[n_^�`cmb�q_l_�

nb_l_`il_�ohfce_fs�ni�][n]b�oj�qcnb�ni�ohnl_[n_^�]ibilnm*� Nbcm�cm�[�p_ls�m_lciom�jli\f_g�`lig�

[�jl[]nc][f�jichn�i`�pc_q(� mch]_�jlijbsf[]nc][ffs� nl_[n_^�`cmb�qiof^�n[e_� fiha_l�ni� l_[]b�

g[le_n�mct_�[h^�]ihmog_�gil_�`ii^�ni�l_[]b�nb[n�q_cabn*� Biq_p_l(�ch�[�jl[]nc][f�mcno[ncih(�

[ko[]ofnolcmnm�qiof^�jimmc\fs�om_�[�jlijbsf[]nc]�nl_[ng_hn�l_acg_�ihfs�^olcha�[�l_mnlc]n_^�

j_lci^�i`�bcab�lcme�)�mo]b�[m�nl_[ng_hn�i`�dop_hcf_m�^olcha�m_[mihm�i`�bcab�lcme�`il�ch`_]nciom�

acff� [h^�mech�^cm_[m_m*� Ch�nbcm�q[s(� nb_�jli^o]ncih�j_l`ilg[h]_�qiof^�\_�chbc\cn_^�`il�[�

mbiln_l�^ol[ncih*� ;^^cncih[ffs(� c`�]bfil[gch_)N�jlijbsf[rcm�cm�_``_]ncp_�ch�jl_p_hncha�acff�

^cm_[m_(�nb_�h_a[ncp_�_``_]nm�qbc]b�acff�^cm_[m_�ion\l_[em�qiof^�b[p_�ih�aliqnb�qiof^�\_�

jl_p_hn_^(�[fiha�qcnb�nb_�l_jf[]_g_hn�]imnm�[mmi]c[n_^�qcnb�giln[fcnc_m*

;fnbioab�nbcm�mno^s�mbiqm�nb[n�]bfil[gch_)N�chn_lgcnn_hn�_rjimol_�l_^o]_m�aliqnb�

l[n_�nblioab�`__^�]ihp_lmcih�_``c]c_h]s(�[h�[p_ho_�nblioab�qbc]b�ni�_rjfil_�nbcm�_``_]n�b[m�

hin�s_n�\__h�̂ _n_lgch_^*� <[m_^�ih�=b[jn_l�/(�mnl_mm�^i_m�hin�[jj_[l�ni�\_�[�̀ []nil*� ;�m_]ih^�

g_]b[hcmg�_rjfil_^�q[m�jimmc\f_�̂ [g[a_�ni�mech�[h^�\l[h]bc[f�ncmmo_m*� Cn�cm�ehiqh�nb[n�̀ l__�

]bfilch_�[``_]nm�^cl_]nfs�nb_�_jcnb_fc[f�]_ffm(�biq_p_l(�nb_�_``_]nm�i`�j)nifo_h_mof`ih[gc^_�[h^
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cnm�[]on_�nirc]cns�f_p_fm�[l_�hin�ehiqh*� J)niCo_h_mof`ih[gc^_�cm�jiilfs�n[e_h�oj�\s�nb_�acffm�

$Jiq_ff� _n�[f*� -551%(� \on�nb_�jl_m_h]_�i`�nbcm� ]igjioh^�ch�q[n_l�^olcha�[�]bfil[gch_)N�

nl_[ng_hn�[�p[lc[\f_�ncc[n�mbiof^�\_�mno^c_^� ch� nb_� `onol_*� ;�hog\_l�i`�^c``_l_h]_m�q_l_�

^_n_]n_^�\_nq__h�nl_[n_^�[h^�]ihnlif�`cmb(�mj_]c`c][ffs�[h�ch]l_[m_�ch�nb_�hog\_lm�i`�mc[fc])�

[]c^�]ihn[chcha�go]iom�]_ffm�ch�nb_�acffm�i`�nl_[n_^�`cmb�[h^�[�̂ _]l_[m_�ch�_jc^_lg[f�nbc]eh_mm*�

Biq_p_l(�nb_m_�]b[ha_m�[l_�\_mn�nbioabn�i`�[m�gi^c`c][ncihm�i`�nfc_�]_ffof[l�]igjimcncih�i`�

nb_�acff�[h^�mech(� l[nb_l�nb[h�j[nccijbsmcifiac][ffs�mcahc`c][hn�f_mcihm�i`�nb_�ncmmo_m*� Cn� cm�

ohfce_fs� nb[n�nb_� m]ij_� i`�nb_� ]b[ha_m�qiof^� b[p_� [�^l[g[nc]� \_[lcha�ih� aliqnb� l[n_m(�

j[lnc]of[lfs�qb_h�nb_�fcn_l[nol_�ih�nb_�_``_]nm�i`�foha�^[g[a_�)�`il�_r[gjf_�jh_ogihc[�)�ih�

aliqnb�l[n_m�i`�inb_l�jli^o]ncih�[hcg[fm�[l_�]igj[l_^�ni�iol�mno^s�$>ibii�[h^�Gihnaig_ls�

-552%*� Nbcm�cm�mj_]c[ffs�cgjiln[hn�ch�nb_�fcabn�i`�nb_�[h[fias�i`�\infc�ila[hm*

;�hih)[ko_iom�`cr[ncih�l_acg_�q[m�mo]]_mm`offs�[^[jn_^�ni�jl_m_lp_�nb_�acff�[h^�mech�

go]om�]i[n*� Cnm�[^p[hn[a_m(�j_lnch_hn�ni�iol�mno^s(�ch]fo^_^�_r]_ff_hn�jl_m_lp[ncih�i`�]_ffof[l�

^_n[cf(�afs]i][fsr(�[h^�go]iom�]i[n�j_lgcnncha�i\m_lp[ncih�qcnb�nl[hmgcmmcih�[h^�m][hhcha�

_f_]nlih�gc]lim]ijs*� Nbcm�n_]bhc][f�[^p[h]_�q[m�nb_h�om_^�ni�sc_f^�nb_�`clmn�ofnl[mnlo]nol[f�

i\m_lp[ncih�i`�nb_�_``_]nm�i`�[�nl_[ng_hn�]b_gc][f�ih�nb_�_rn_lh[f�go]iom�\ci`cfg�i`�̀ cmb*�

;�hog\_l�i`�`ch^cham(� l_f_p[hn�ni� `cmb�b_[fnb� mno^c_m(� _g_la_^*� Nb_m_� ch]fo^_� nb_� h_[l�

[\m_h]_�i`�[�\[]n_lc[f�]igjih_hn�ch�nb_�go]iom�]i[n�i`�nb_�n_mn�`cmb�[h^�nb_�[\m_h]_�i`�[�

^_gihmnl[\f_� _``_]n� i`�nb_� ^cmch`_]n[hn� ih� nb_� giljbifias� i`�nb_� go]iom� ]i[n*� Nb_�

n_]bhcko_� i``_lm� ]ihmc^_l[\f_� ijjicnohcnc_m� `il� `onol_� l_m_[l]b�ih� nb_�j[nbia_h_mcm� [h^�

nl_[ng_hn�i`�nijc][f�ch`_]ncihm�i`�nb_�mech�[h^�acff*

Nbcm� mno^s� fiie_^� [n� nb_� _``_]nm� nb[n�[�]b_gc][f� [a_hn�om_^� ch� nb_� jl_p_hncih�i`
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\[]n_lc[f�nijc][f�^cm_[m_m� ch�`cmb*� Cn� chpifp_^�[h�[mm_mmg_hn�i`�nb_�_``_]nm�`clig�^c``_l_hn�

[haf_m(� fce_�[�]igjl_b_hmcp_�mno^s�i`�nb_�mnl_mm�l_mjihm_�[h^�biq�nbcm�q[m�l_f[n_^�ni�nb_�

jimmc\f_�j[nbifiac][f�_``_]nm�nb[n�nb_�]b_gc][f�b[^�ih�nb_�_jcnb_fc[f�mol`[]_m*� Nb_�]ih]fomcih�

h`�nbcm�mno^s�cm�nb[n�nb_�om_�i`�]bfil[gch_)N�[m�[�jlijbsf[]nc]�[a_hn�[a[chmn�nijc][f�\[]n_lc[f�

^cm_[m_m� i`�`cmb�m__gm� ni�\_� l_f[ncp_fs� m[`_(� mch]_� cn�^i_m�hin�][om_�[�mnl_mm� l_mjihm_(� il�

^l[g[nc]�]b[ha_m�ch�nb_�ofnl[mnlo]nol_�i`�nb_�mech�[h^�acffm*� Nb_�h_a[ncp_�_``_]nm�ih�aliqnb�

[l_�i`�]ih]_lh(�[h^�ij_h�nb_�jimc\cfcns�i`�chp_mnca[ncha�c`�]bfil[gch_)N�][om_m�]b[ha_m�[n�nb_�

chn_mnch_� f_p_f� nb[n�g[s� cgj[cl� honlc_hn� ojn[e_� [h^� nbom� ^_]l_[m_� nb_� `__^� ]ihp_lmcih�

_``c]c_h]s(�mch]_�nb_�l_mofnm�i`�nbcm�mno^s�jichn�nb[n�nb_�g[ch�_``_]n�nb[n�]bfil[gch_)N�b[m�ih�

`cmb�cm�ch�nfc_cl�[\cfcns�ni�]ihp_ln�`ii^*� Nb_�lif_�nb[n�j)nifo_h_mof`ih[gc^_�g[s�b[p_�ch�nbcm�

^_]l_[m_�i`�̀ __^�]ihp_lmcih�_``c]c_h]s�q[ll[hnm�`olnb_l�mno^s(�j[lnc]of[lfs�ni�m__�c`�nb_�ip_l[ff�

\_h_`cnm�i`�jlijbsf[]nc]�nl_[ng_hn�ionq_cab�nb_�[mmi]c[n_^�]imnm*

-/,



H;<;H;D9;I

;=E?@ILM�B(�BOH?L�DP(�EIHCEI@@�G*� Chnli^o]ncih�ni� nb_�a_h_l[f�jlch]cjf_m� i`�
[ko[]ofnol_*� H_q�Sile6� @ii^�Jli^o]nm�Jl_mm(� -550*

;>;GM�MG*�<cifiac][f�ch^c][nilm�i`�mnl_mm�ch�`cmb*�;g_lc][h�@cmb_lc_m�Mi]c_ns(� -55,*

;F;H;L;�;*�Nb_�_``_]n�i`�ncg_)l_mnlc]n_^�̂ _g[h^�̀ __^cha�ih�̀ __^cha�[]ncpcns(�aliqnb�[h^�
`__^�]ihp_lmcih�ch�l[ch\iq�nlion�"B\Q]`Vg\QVca�[gYWaa#'�;ko[]ofnol_�-55.7� -,46/13)/24*

;F<�;MM;G�G(�GIIL?�D(�MB;LG;�;*� Ofnl[mnlo]nol[f�[h^�]fchc]ij[nbifiac][f�mno^c_m�
ih�nb_�nirc]cns�i`�][ncihc]�[]lsf[gc^_)\[m_^�`fi]]of[hn�ni�l[ch\iq�nlion*� P_n�J[nbif� -5437�
.06/0)0/*

;F<?LNM�<(�<L;S�>(�F?QCM�D(�L;@@�G(�LI<?LNM�E(�Q;NMIH�D>*� Gif_]of[l�
<cifias�i`�nb_�=_ff*� .h^*�?^*�H_q�Sile6�A[lf[h^�Jo\fcmbcha�Ch]*(� -5456� -.-5�jj*

;F>?LG;H�>D*�@cmb_lc_m�=b_ginb_l[js6�;�l_pc_q*�Ch6�Gocl�D@�[h^�Li\_lnm�LD(�_^m*�
L_]_hn�;^p[h]_m�ch�;ko[]ofnol_�-5447�/6� -)2-*

;H>?LMIH�>J*�Cggohifiac][f�ch^c][nilm6�?``_]nm�i`�_hpclihg_hn[f�mnl_mm�ih�cggoh_�
jlin_]ncih�[h^�^cm_[m_�ion\l_[em*�;g�@cmb�Mi]�Msgj�-55,7�46�/4)1,*

;H>?LMIH�>J(�G;S?L�@F*�M[fgihc^�jb[lg[]ifias�[h^�nirc]ifias*�Ch6�Mnimeij`�GE(�
_^*�@cmb�G_^c]ch_*�Jbcf[^_fjbc[6�Q*<*�M[oh^_lm�=i� -55/60/.)0/5*

;LGMNLIHA�L*� Nb_l[j_on[hn� [p[cf[\cfcns�jlcilcnc_m� i`�nb_�=[h[^c[h�m[fgih�`[lgcha�
ch^omnls*� <off�;ko[]of�;mmi]�=[h[^[�-5507�5/)/6�4)-4*

;OMNCH�<(�G=CHNIMB�>*�H[nol[f�[hnc\[]n_lc[f�]igjoh^m�ih�nb_�mol`[]_�i`�l[ch\iq�
nlion(�EOZ[]�UOW`R[`W�Lc]b[l^mih*�D�@cmb�>cm�-5447� --6.31).33*

<;AF?S�GD(� <?HNF?S�<(� A;FF� A;?*� ;� a_h_nc]� _p[fo[ncih� i`� nb_� ch`fo_h]_� i`�
mni]echa�^_hmcns�ih�nb_�_[lfs�aliqnb�i`�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#'�;ko[]ofnol_�
-5507� -.-6/-/)/.2*

<;FG�JBG(�CA?L�S(�JLOH?N�J(�JINNCHA?L�NA(�Q?H>?F;;L�<IHA;�M<*� Mech�
ofnl[mnlo]nol_�ch�l_f[ncih�ni�jlif[]nch�[h^�GMB�`oh]ncih�ch�l[ch\iq�nlion�iB\Q]`Vg\QVca�
[gYWaa#�_rjim_^�ni�_hpclihg_hn[f�[]c^c`c][ncih*� =_ff�Ncmmo_�L_m�-5517�.356�1/-)1/4

<;LB;G� QN(� MGCNB� AF(� M=BIIH<??� BD*� Nb_� b[_g[nifiac][f� [mm_mmg_hn� i`

-/-



\[]n_lc[f�ch`_]ncih�ch�l[ch\iq�nlion(�EOZ[]�UOW`R\S`W�Lc]b[l^mih*�D�@cmb�<cif�-54,7�-36.31)�
.4-*

<;LH;<u� A*� Chnli^o]ncih*� Ch6� <[lh[\_� A(� _^*� ;ko[]ofnol_� \cifias� [h^� _]ifias� i`�
]ofnol_^�mj_]c_m*�H_q�Sile6�?ffcm�Hilqii^(� -5506-*

<;LNIH�<;(�CQ;G;�AE*�Jbsmcifiac][f�]b[ha_m�ch�` � b�`lig�mnc#_mm�ch�[ko[]ofnol_�qcnb�
_gjb[mcm�ih�nb_�l_mjihm_�[h^�_``_]nm�i`�]ilnc]imn_lic^m*�;hh�L_p�@cmb�>cm� -55-6�/).2*

<;LNIH�<� J?N?L�L?(�J;OF?H=O�=L*�Jf[mg[�]ilncmif�f_p_fm�i`�̀ lha_lfcha�l[ch\iq�
nlion� $M[+gi�UOW`R\S`W#� [n� l_mn(� [h^� mo\d_]n_^� ni� b[h^fcha(� ]ih`ch_g_hn(� nl[hmjiln(� [*c^�
mni]echa*�=[h�D�@cmb�;ko[n�M]c� -54,7�/36�4,1)4--*

<;LNIH�<;(�M=BLu=E�=<(�?QCHA�L>(�B?GGCHAM?H�;L(�J;NCHI�L*�=b[ha_m�
ch�jf[mg[�]ilncmif�^olcha�mnl_mm�[h^�mgifnc`c][ncih�ch�]ibi�m[fgih(�B\Q]`Vg\QVca�YWacbQV'�
A_h�=igj�?h^i]lchif� -5417�156024)03-*

<;LNIH� <;(� M=BL?=E� =<*� G_n[\ifc]� ]imn� i`�[]on_� jbsmc][f� mnl_mm� ch� dop_hcf_�
mn__fb_[^*�Nl[hm�;g�@cmb�Mi]�-5437� --26�.13).2/*

<;LNIH�<;(�M=BL?=E�=<(�<;LNIH�F>*�?``_]nm�i`�]blihc]�]ilncmif�[^gchcmnl[ncih�
[h^�^[cfs�[]on_�mnl_mm�ih�aliqnb(�jbsmcifiac][f�]ih^cncihm(�[h^�m`l_mm�l_mjihm_m�ch�dop_hcf_�
l[ch\iq�nlion*� -5437�.6� -3/)-41*

<F;=EMNI=E�H(�JC=E?LCHA�;>*�=b[ha_m�ch�nb_�]ih]_hnl[ncih�[h^�bcmni]b_gcmnls�i`�
_jc^_lg[f�go]iom�]_ffm�^olcha�nb_�[f_pch�[h^�`ls�mn[a_m�i`�nb_�<liqh�nlion�EOZ[]�b`cbbO'�
D�Tiif�Fih^�-54.7� -53602/)03-*

<I>?MN?CH?L�FL(� MB??B;H�LD(� F?QCM� QG(� QCFFM� JM*� ?``_]nm� i`�l_j_ncncp_�
`ilg[fch�nl_[ng_hn�ih�]b[lg_f�][n`cmb�dop_hcf_m*� D�;ko[n�;hcg�B_[fnb�-55/7�16�15)2/*

<IAB?H�;>*�Chnli^o]ncih6�Nb_�mn[n_�i`�[ko[]ofnol_�ch�;nf[hnc]�=[h[^[*�Ch6�<iab_h�;>(�
_^*�=if^�Q[n_l�;ko[]ofnol_�ch�;nf[hnc]�=[h[^[(�.h^�?^*�M[]epcff_(�H*<*6Nb_�Nlc\oh_�Jl_mm�
FN>(� -5516/)/-*

<IQM?L�JL*�=fchc][f�j[nbifias�i`�m[fgihc^�`cmb_m*�Ch6�Mnimeij`�GE(�_^*�@cmb�G_^c]ch_*�
Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i*(�-55/6�/.3)//.*

<L;HHIH�?(�EFIHNT�A*� Nb_�C^[bi�[ko[]ofnol_�ch^omnls*� Hilnbq_mn�?hp�D�-5457�16�
./)/1

<L;HMIH�?*�?hpclihg_hn[f�[mj_]nm�i`�[ko[]ofnol_*�Ch6�<liqh�F<(�_^*�;ko[]ofnol_�`il�
p_n_lch[lc[hm*�Ir`il^6�J_la[gih�Jl_mm(� -55/6�13)23*

-/.



<LIIEM�;M(�<;LNIM�DG*� ?``_]nm�i`�̀ l__�[h^�]ig\ch_^�]bfilch_�[h^�_rjimol_�̂ ol[ncih�
ih�l[ch\iq�nlion(�]b[hh_f�][n`cmb(�[h^�_g_l[f^�mbch_lm*� Nl[hm�;g�@cmb�Mi]�-5407�--/6342)�
35/*

<LIQH�F;*�;h_mnb_mc[�[h^�l_mnl[chn*�Ch6�Mnimeij`�GE(�_^*�@cmb�G_^c]ch_*�Jbcf[^_fjbc[6�
Q<�M[oh^_lm�=i*(� -55/6�35)5,*

<OFFI=E�AF(�B?LG;H�LF(�Q;AAS�=*�B[n]b_ls�_``c][]s�nlc[fm�qcnb�]bfil[gch_)N�
`il�]ihnlif�i`�\[]n_lc[f�acff�^cm_[m_*�D�;ko[n�;hcg�B_[fnb�-55-7�/604)1,*

<OM;=E?L�AJ(�;>?FG;HCL(�AIIFCMB�?G*�Aliqnb*�Ch6�M]bl_]e�=<(� Gisf_�J<(�
_^m*�G_nbi^m�`il�`cmb�\cifias*�<_nb_m^[6�;g�@cmb�Mi]�-55,6�/2/)/43*

<SLH?�J(�MJ?;L?�>(�@?LAOMIH�BQ*�?``_]nm�i`�[�][ncihc]�^_n_la_hn�ih�nb_�acffm�[h^�
\fii^�]b_gcmnls�i`�l[ch\iq�nlion�EOZ[]�UOW`R\S`W'�>cm�;ko[n�Ila�-5457�26� -41)-52*

<SLH?�JD(�IMNF;H>�P?(�FOGM>?H�DM(�G;=JB??�>>(�@?LAOMIH�BQ*� <fii^�
]b_gcmnls� [h^� []c^)\[m_� \[f[h]_� ch� l[ch\iq� nlion� B\Q]`Vg\QVca� [gYWaa� qcnb�
_rj_lcg_hn[ffs)ch^o]_^�[]on_�\[]n_lc[f�acff�^cm_[m_*� @cmb�Jbsm�<ci]b_g�-5517�-26�1,5)1-4*

=�;L<�;FFI�G(�GOHIT�GD(�=O?FF;L�G(�N;L;TIH;�FH'� ?``_]nm�i`�q[n_l\ilh_�
]ijj_l(�]s[hc^_(�[ggihc[(�[h^�hcnlcn_�ih�mnl_mm�j[l[g_n_lm�[h^�]b[ha_m�ch�mom]_jnc\cfcns�ni�
m[jlif_ahcimcm�ch�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#'� ;jjf�?hpcl�Gc]li\cif� -5517�2-�6�
.-,4).--.*

=;MCFF;M� ?(� MGCNB� FM(� ?``_]n� i`�mnl_mm� ih� \fii^� ]i[aof[ncih� [h^� b_g[nifias� ch�
l[ch\iq�nlion�iEOZ[]�UOW`R\S`W#'�D�@cmb�<cif� -5337� -,6�04-)05-*

=B;=EI� ;D*� @oha[f� [h^� [fa[f� ^cm_[m_m� i`� m[fgihc^m*� Ch6� Mnimeij`�GE(� _^*� @cmb�
G_^c]ch_*�Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�/3/)/35*

=B?HA�ED(�CLPCH�LN(�=IMN?LNIH�DQ*� ;oni]bnbihiom�[h^�j[nbia_hc]�]ifihcm[ncih�
i`�[hcg[f�ncmmo_m�\s�\[]n_lc[*� =[h�D�Gc]li\cif�-54-7�.36�02-)05,*

=BI�=S*�@__^cha�msmn_gm�`il�l[ch\iq�nlion�[h^�inb_l�m[fgihc^m�qcnb�l_`_l_h]_�ni�]oll_hn�
_mncg[n_m�i`�_h_las�[h^�jlin_ch�l_kocl_g_hnm*�;ko[]ofnol_�-55.7� -,,6� -,3)-./(

=LIMM�>A(�BOLM?S�J;*� =bfil[gch_)N�`il�nb_�]ihnlif�i`�<QVbVg]^VbVW`Wca�[cZbWTWZWWa�
$@ioko_n%*�D�@cmb�<cif� -53/7�16�345)354*

=LIOM?)?CMHIL�L;(�=IH?�>E(�I>?HM?�JB*� Mno^c_m�ih�l_f[ncihm�i`�\[]n_lc[�qcnb�
mech�mol`[]_�i`�6O`OaaWca�Oc`Obca�F*�[j�C]SQWZWO�̀ SbWQcZObO'�D�@cmb�<cif�-5417�.36/51)0,.*

-//



>;IOMN�JS(�@?LAOMIH�BQ*� Acff�^cm_[m_m�i`�]ofnol_^�m[fgihc^m�ch�Ihn[lci*� =[h�D�
=igj�G_^*� -54/7�036�/14)/2.*

>IBII�CL(�GIHNAIG?LS�G?*� ;�`c_f^�nlc[f�ni�_p[fo[n_�[�@gQ]^ZOa[O�Vg]^\Sc[]\WOS�
p[]]ch_6�?``_]nm�ih�foha�f_mcihm�[h^�aliqnb�l[n_m�ch�mqch_*� =[h�P_n�D�-5527�/36�.55)/,.*

>LOGGIH>�MM*�Nlion�`[lgcha�b[h^\iie*�Ir`il^6�@cmbcha�H_qm�<iiem(� -551*

>O<u�J(�G;MIH�?*�Nlion�]ofnol_�ch�;nf[hnc]�=[h[^[*� Ch6�<iab_h�;>(�_^*�=if^�q[n_l�
[ko[]ofnol_�ch�;nf[hnc]�=[h[^[�.h^�?^*�M[]epcff_(�H<6�Nb_�Nlc\oh_�Jl_mm�FN>*� -5516-,3)�
-00*

>�OE?M�NQ*�Ijbnb[fgc]�j[nbifias�i`�̀ cmb_m*�Ch6�Lc\_fch�Q?(�Gca[ec�A(�_^m*�J[nbifias�
i`�̀ cmb_m*�Ohcp_lmcns�i`�Qcm]ihmch�Jl_mm(� -5316�/4/)/54*

?>>S� @<*� Imginc]� [h^� cihc]� l_aof[ncih� ch� ][jncp_� `cmb�qcnb�j[lnc]of[l� l_`_l_h]_� ni�
m[fgihc^m*� =igj�<ci]b_g�Jbsmcif� -54.7�3/<6� -.1)-0-

?HM?H<;=B�O(�H;A?F�L*�Nirc]cns�i`�]igjf_r�]b_gc][f�gcrnol_m6�[]on_�[h^�fiha)n_lg�
_``_]nm�ih�^c``_l_hn�fc`_�mn[a_m�i`�t_\l[`cmb�i5`OQVgRO\W]�`S`W]#%�?]inirc]if�?hpclih�M[`�
-5517�/,6� -1-)-13*

?P;DHM�>B*� Imginc]�[h^�Cihc]�l_aof[ncih*� Ch6�?p[hm�>B(�_^*�Nb_�Jbsmcifias�i`�@cmb_m*�
<i][�L[nih�=L=�Jl_mm7� -55/6/-1)/0-*

?QCHA�GM(�<F;=E�G=(�<F;T?L�PM(�EI=;H�EG*�Jf[mg[�]bfilc^_�[h^�acff�_jcnb_fc[l�
l_mjihm_�i`�]b[hh_f� ][n`cmb� ni� ch`_]ncih�qcDc�<QVbVg]^VbVW`Wca�[cZbWTWZWa'� D�;ko[n�;hcg�
B_[fnb�-5507�2 6� -43)-52*

@;I+OH*�;ko[]ofnol_�jli^o]ncih�-540)-545(�Lig_(� -55-*� $@cmb_lc_m�=cl]of[l�Hi*� 4-1�
l_pcmcih�/*

@?LAOMIH�BQ(�GILLCMIH�>(�IMNF;H>�P?(�FOGM>?H�D(�<SLH?�J*�L_mjihm_m�
i`�go]om)jli^o]cha�]_ffm�ch�acff�^cm_[m_�i`�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#'�D�=igj�
J[nb�-55.7� -,26.11).21*

@CP?FMN;>� M(� M=BQ;LT� D(� MNL,GMH?MB*� Mo\f_nb[f� _``_]nm� [h^� m[`_� f_p_fm� i`�
[ggihc[�ch�m_[q[n_l�`il�[nf[hnc]�m[fgih�jimnmgifnm� iEOZ[]�aOZO`�F*%*�;ko[�?ha� -5517�
-0$/%6�.3-).4,*

@LIG�D*�=bfil[gch_)N�`il�]ihnlif�i`�\[]n_lc[f�acff�^cm_[m_*�Jlial�@cmb�=ofn�-54,7�0.6�41)�
42'
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A;CF�><(�F?H@;HN�=DG*� =_ffm�i`�nb_�foha6�\cifias�[h^�]fchc][f�cgjfc][ncihm*� ;g�L_p�
L_mj�>cm�-54/7�-.26�/22)/43*

A?LOH>I�H(�;F>?LG;H�>D(� =FC@NIH)B;>F?S�LM(�@?CMN�MQ*� J[nbifiac][f�
_``_]nm�i`�l_j_[n_^�^im_m�i`�g[f[]bcn_�al__h6�[�jl_fcgch[ls�mno^s*�D�@cmb�>cm�-55-7� -06�1.-)�
1/.*

AF;HNT�M;*�Jlcg_l�i`�<cimn[ncmnc]m*�H_q�Sile6�G[]Al[q)Bcff�Ch]*(� -55.*00,�j*

B;H>S�L>(�?>>S�@<*�Nb_�[\m_h]_�i`�go]om�ch�nb_�m_]ih^[ls�f[g_ff[_�i`�ohmnl_mm_^�
l[ch\iq�nlion(�B\Q]`Vg\QVca�[gYWaa�$Q[f\[og%*� D�@cmb�<cif� -55-7�/46� -1/)-11*

B;LLCM� D?(� Q;NMIH�;(� BOHN� M*� Bcmni]b_gc][f� [h[fsmcm� i`�go]iom� ]_ffm� ch� nb_�
_jc^_lgcm�i`�\liqh�nlion�EOZ[]�b`cbbO�F*�D�@cmb�<cif� -53/7�16�/01)/1-*

B;QE?M�DQ*�Nb_�Mnlo]nol_�i`�̀ cmb�mech6�C*�A_h_l[f�Ila[hct[ncih*�=_ff�Ncmm�L_m�-5307� -056�
-03)-14*

B;QE?M�DQ*�Mech�[h^�m][f_m*�Ch6�S[mon[e_�QN(�Q[f_m�DB(�_^m*�Gc]lim]ijc]�;h[nigs�
i`�M[fgihc^m6�[h�;nf[m*�Q[mbchanih�>=6�Ohcn_^�Mn[n_m�>_j[lng_hn�i`�nb_�Chn_lcil(�@cmb�[h^�
Qcf^fc`_�m_lpc]_(� -54/6� -0)./*

B?;NB�;A*�Q[n_l�Jiffoncih�[h^�@cmb�Jbsmcifias�.h^�?^*�<i][�L[nih6�F_qcm�Jo\*(� -551*

B?=EG;HH�L;*� J[l[mcn_m�i`�m[fgihc^�`cmb_m*� Ch6� Mnimeij`�GE(� _^*�@cmb�g_^c]ch_*�
Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�0,4)0.4*

B?CMF?L�H*� ;]c^� \[m_� l_aof[ncih� ch� `cmb_m*� Ch6� Bi[l� QM(� L[h^[ff� >D(� _^m*� @cmb�
Jbsmcifias(�PiFR*� ;][^_gc]�Jl_mm�Ch](� -5406�/-1)0,-*

B?HLCEMIH�L=(�G;NIFNMS�;A*�Nb_�̀ ch_�mnlo]nol_�i`�n_f_imn�_jc^_hhcm6�C*�Chnli^o]ncih�
[h^�`cf[g_hn�]ihn[chcha�]_ffm*�D�Ofnl[m�L_m�-5247�.-6-50).-.*

B?JB?L� <*� Honlcncih� i`�jih^� `cmb_m6� =b[jn_l� 16� Aliqnb*� =[g\lc^a_6� =[g\lc^a_�
Ohcp_lmcns�Jl_mm(� -5446� -03)-3/*

B?L�QCA�H*� B[h^\iie�i`�^loam� [h^� ]b_gc][fm�om_^� ch�nb_� nl_[ng_hn�i`�`cmb�^cm_[m_m*�
Mjlcha`c_f^�CF6�=b[lf_m�=*�Nbig[m�Jo\(� -535*

B?NLC=E�@G(�B;FF�FQ(�QIFMECM(�AL;P?M�Q=(�LI<?LNMIH�<M(�<OLNIH�>N*�
Ch`fo_h]_�i`�]bfilch_�ih�nb_�mom]_jnc\cfcns�i`�mnlcjj_^�\[mm� "@]`]\S�aOfObWZWa#� ni� HWP`W]�
O\UcWZZO`c['�=[h�D�@cmb�;ko[n�M]c�-5407�0-6-/31)-/4,*
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BCHNIH�>?(�F;OL?H�>D*�Chn_al[ncp_�bcmnij[nbifiac][c�[jjli[]b_m�ni�^_n_]ncha�_``_]nm�
i`�_hpclihg_hn[f�mnl_mmilm�ih�`cmb_m*�;g�@cmb�Mi]�Msgj�-55,7�46�1-)22*

BF;P?E�LL(�<OFEF?S�LP*� ?``_]nm� i`�g[f[]bcn_�al__h�ih� f_oei]sn_� [\oh^[h]_� ch�
l[ch\iq�nlion(�EOZ[]�UOW`R\S`W�$Lc]b[l^mih%*�D�@cmb�<cif� -54,7� -36�0/-)000*

BIF=IG<?�AQ(�<?HICN�>;(�B;GG?LG?CMN?L�>?(�F?IH;L>�?H(�DIBHMIH�
L>*�;]on_�[h^�fiha)n_hh�_``_]nm�i`�hch_�]b_gc][fm�ih�nb_�D[j[h_m_�g_^[e[�iB`WhO�ZObW^Sa#'�
;l]b�?hpclih�=ihn[g�Nirc]if� -5517�.46� -43)-53*

BIFFCG;H�;*�Nb_�p_n_lch[ls�[jjli[]b�ni� nlion*� Ch6� <liqh�F<(� _^*� ;ko[]ofnol_� `il�
p_n_lch[lc[hm*�Ir`il^6�J_la[gih�Jl_mm(� -55/6�../).03*

BIJECHM�E*>*�L_jilncha�`cmb�aliqnb6�;�l_pc_q�i`�nb_�\[mc]m*�D�Qilf^�;ko[�Mi]� -55.7�
./6� -3/)-35*

BIOMNIH�;B*�<fii^�[h^�=cl]of[ncih*�Ch6�M]bl_]e�=<(�Gisf_�J<(�_^m*�G_nbi^m�`il�`cmb�
\cifias*�<_nb_m^[6�;g_lc][h�@cmb_lc_m�Mi]c_ns7� -55,6�.3/)//0*

BIQ?�A?(�G;LECHA�F?(�<CFFM�N>(�M=BL?C?L�NG*�?`c<][]s�[h^�nirc]cns�i`�̀ ilg[fch�
mifoncihm�]ihn[chcha�j[l[`ilg[f^_bs^_�`il�`cmb�[h^�_aa�nl_[ng_hnm*�Jlia�@cmb�=ofn� -5517�
136� -03)-1.*

BOHA� MMI(� =IHN?� @M(� B;FF?H� ?@*� ?``_]nm� i`� `__^cha� l[n_m� ih� aliqnb(� \i^s�
]igjimcncih(� [h^� honlc_hn� g_n[\ifcmg� ch� mnlcj_^� \[mm� i@]`]\S� aOfObWZWa#� `cha_lfcham*�
;ko[]ofnol_� -55/7� --.6�/05)/2-*

B,AîM?H�BL*�=b[ha_m�ch�\fii^�]igjimcncih�^olcha�m[gjfcha�\s�][o^[f�p_ch�joh]nol_�
il� ][o^[f� nl[hm_]ncih� i`�nb_� n_f_imn�EOZdSZW\ca� OZ^W\ca'� =igj� <ci]b_g� Jbsmcif� -5517�
---$;%6�55)-,1*

CA?L�S(�;<L;B;G�G(�>IN;H�;(�@;NN;F�<(�L;B;GCG�?*�=_ffof[l�l_mjihm_m�ch�
nb_�mech�i`�][lj�g[chn[ch_^�ch�ila[hc][ffs�`_lncfct_^�q[n_l(�D�@cmb�<cif�-5447�//6�3--)3.,*

CA?L�S(�;<L;B;G�G*� Nb_�jli]_mm�i`�mech�b_[fcha�ch�_rj_lcg_hn[ffs�qioh^_^�][lj*�
D�@cmb�<cifias�-55,7�/260.-)0/3*

CA?L�S(� BCFA?�P(�;<L;B;G�G*� Nb_� ofnl[mnlo]nol_� i`�`cmb�mech�^olcha� mnl_mm(� ch�
[ko[]ofnol_*� Ch6�Gi[p�<(�Bcfa_�P(�Lim_hnb[f�B(�_^m*� Jlial_mm�ch�[ko[]ofnol_�l_m_[l]b*�
Iimn_h^_�?;M7� -55.6�.,1).-0*

CA?L�S(�Q?H>?F;;L�<IHA;�M?*�=_ffof[l�l_mjihm_m�i`�nb_�mech�i`�][lj�i6g^`W\ca�
QO`^W]#�_rjim_^�ni�[]c^c`c_^�q[n_l*�=_ff�Ncmm�L_m�-5507�.31604-)05.*
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CA?L�S(�;<L;B;G�G(�Q?H>?F;;L�<IHA;�M?*�L_mjihm_�i`�]fo\�]_ffm�ch�nb_�mech�
i`�nb_�][lj�"6g^`W\ca�QO`^W]#�ni�_ria_hiom�mnl_mmilm*�=_ff�Ncmm�L_m�-550[7�.336041)05-*

CA?L�S(�<;FG�JBG(�Q?H>?F;;L�<IHA;�M?*�=_ffof[l�l_jihm_m�i`�nfc_�mech�[h^�
]b[ha_m�ch�jf[mg[�]ilncmif�f_p_fm�i`�nlion�"B\Q]`Vg\QVca�[gYWaa#�_rjim_^�ni�[]c^c`c_^�q[n_l*�
=_ff�Ncmm�L_m� -550\7�.346�1/1)10.*

CA?L�S(�D?HH?L�B;(�Q?H>?F;;L�<IHA;�M?*�=_ffof[l�l_mjihm_m�ch�nb_�mech�nfc_�
nlion�"B\Q]`Vg\QVca�[gYWaa#�_rjim_^�ni�n_gj_l[nol_�_f_p[ncih*�D�@cmb�<cif�-550]7�006�5.-)�
5/1*

CA?L�S(�<;FG�JBG(�D?HH?L�B;(�Q?H>?F;;L�<IHA;�M?*�=ilncmif�ch^o]_m�mnl_mm)�
l_f[n_^�]b[ha_m�ch�nb_�mech�i`�l[ch\iq�nlion�"B\Q]`Vg\QVca�[gYWaa#'�A_h�=igj�?h^i]lch�
-5517�536-44)-54*

CHAL;G�A;*� Mo\mn[h]_m�chpifp_^�ch�nb_�h[nol[f�l_mcmn[h]_�i`�`cmb�ni�ch`_]ncih�)�;�l_pc_q*�
D�@cmb�<cif� -54,7� -26./)2,*

CQ;G;�AE(�GILA;H�D>(�<;LNIH�<;*�Mcgjf_�`c_f^�g_nbi^m�`il�gihcnilcha�mnl_mm�
[h* �̂a_h_l[f�]ih^cncih�i`�̀ cmb*�;ko[�L_m� -5517�.16.3.).4.*

D;AI?�=B(�@;CPL?�;(�H?QG;H�G=*� Giljbifiac][f�[h^�giljbig_nlc]�]b[ha_m�ch�
nb_� acffm� i`�gimkocni`cmb� ":O[PcaWO�V]ZP`]]YW#� [`n_l�_rjimol_� ni�g_l]ols� $CC%*� ;ko[n�
Nirc]if�-5527�/06� -2/)-4/*

D;HMM?HM� J;(� Q;N?LG;H� D*� Bilgih[f� l_aof[ncih� i`� afo]ih_ia_h_mcm� [h^�
afs]ia_hifsmcm�ch�][lj�"6g^`W\ca�QO`^W]#� fcp_l�jc_]_m�]ofnol_^�ch�pcnli*�=igj*�<ci]b_g�
Jbsmcif�-5447�5-;6�10-)013*

DI<<CHA�G*� @cmb�<ci_h_la_nc]m*�Fih^ih6�=b[jg[h�"�B[ff(� -5506�/,5�j*

DIBHMNIH�=?(�M;OH>?LM�LF*�J[ll)mgifn�nl[hm`ilg[ncihm�i`�s_[lfcha�;nf[hnc]�m[fgih�
"EOZ[]�aOZO`#�[n�m_p_l[f�l_[lcha�n_gj_l[nol_m*� =[h�D�@cmb�;ko[n�M]c� -54-7�/46� --45)�--54*

DIFFS�=G(�=FIHNM�B;*� ?]ihigc]m�i`�;ko[]ofnol_*�H_q�Sile6�@ii^�Jli^o]nm�Jl_mm(�
-55/*

DIH?M�L(�<IF>O=�J(�L?C>�F*� Ai\f_n�]_ff�afs]ijgn_ch�[h^�nl[]b_[f�af[h^�bsj_lnblijbs�
ch�l[n�[clq[sm6� nb_�_``_]n�i`�ni\[]]i�mgie_�qcnb�il�qcnbion�nb_�[hnc)ch`f[gg[nils�[a_hn�
jb_hsfg_nbsfir[^c[tif_*� <l�D�?rj�J[nb�-53/7�106�.*665)./5*

DO>>�=G(�G==F?FF;H�AB*�>[n[�;h[fsmcm�;�Gi^_f)]il[j[lcmih�[jjli[]b*�M[h�>c_ai6�
B[l]ioln�<l[]_�Dip[hipc]b(�Jo\fcmb_lm(� -545*
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DvLMM�E(�<;MNLIJ�L*� Nb_�`oh]ncih�i`�hccni]bih]clc[)lc]b�]_ffm�$]bfilc^_�]_ffm%�ch�n_f_imn�
acffm*� L_p�@cmb�<cif�@cmb�-5517�16./1).11*

D,LA?HM?H�?B(�=BLCMNC;HM?H�DM(�DI<FCHA�G*� ?``_]nm�i`�mni]echa�^_hmcns�ih�̀ ii^�
chn[e_(�aliqnb�j_l`ilg[h]_�[h^�irsa_h�]ihmogjncih�ch�;l]nc]�]b[ll�iEOZdSZW\ca�OZ^W\ca#'�
;ko[]ofnol_�-55/7�--,6-5-).,0*

E;HNB;G�EJF(�LC=B;L>M�LB*� ?``_]nm�i`�\o``_lm�ih�nb_�acff�mnlo]nol_�i`�]iggih�
][lj(�6g^`W\ca�QO`^W]�F*(�[h^�l[ch\iq�nlion�B\Q]`Vg\QVca�[gZRaa�$Q[f\[og%*�D�@cmb�>cm�
-5517� -460--)0./*

ED;LN;HMMIH�B(�@CP?FMN;>�M(�NBIG;MM?H�DG(�MGCNB�GD*�?``_]nm�i`�̂ c``_l_hn�
mni]echa�^_hmcnc_m�ih�jbsmcifiac][f�j[l[g_n_lm�[h^�aliqnb�i`�[^ofn�[nf[hnc]�m[fgih�iEOZ[]�
aOZO`#�l_[l_^�ch�]cl]of[l�n[hem*�;ko[]ofnol_�-5447�3/6�.2-)-30*

EFIHNT� AQ(� MN?Q;LN� <=(� ?C<� >Q*� Ih� nb_� _ncifias� [h^� j[nbijbsmcifias� i`�
_hpclihg_hn[f�acff�^cm_[m_�ch�dop_hcf_�m[fgihc^m*� Ch6�?ffcm�?*�@cmb�[h^�mb_ff`cmb�j[nbifias*�
Fih^ih6�;][^_gc]�Jl_mm(� -5416� -55).-,*

EFIHNT�AQ*� ?hpclihg_hn[f�l_kocl_g_hnm�[h^�_hpclihg_hn[f�^cm_[m_m�i`�m[fgihc^m*� Ch6�
Mnimeij`�GE(�_^*�@cmb�G_^c]ch_*�Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�///)/0.*

EHCABNM�<*�@__^cha�\_b[pciol�[h^�`cmb�]ofnol_*�Ch6�=iq_s�=<(�G[]ec_�;G(�<_ff�DA�_^m*�
Honlcncih�[h^�@__^cha�ch�@cmb*� Fih^ih6�;][^_gc]�Jl_mm(� -5416../).0-*

F;CL>�FG(�H??>B;G�N*�Nb_�̀ [lg_^�m[fgihc^m*�Ch6�F[cl^�FG(�H__^b[g�N(�_^m*�M[fgih�
[h^�Nlion�@[lgcha*�H_q�Sile6�?ffcm�Bilqii^�FN>(� -5446� -1)/-*

F;G<�FCH� A(� LIOMM?F� J*� ;clq[s�go]chm� [h^� nb_cl� lif_� ch� ^_`_hm_� [a[chmn�gc]li)
ila[hcmgm*� L_mj�G_^�-55/7�4360.-)0.2*

F;OL?HN�J(�J?LLS�M@*� ?``_]nm�i`�]ilncmif�ih�acff�]bfilc^_�]_ff�giljbifias�[h^�cihc]�
ojn[e_�ch�nb_�`cl_mbq[n_l�nlion(�EOZ[]�UOW`R\S`W'� =_ff�Ncmm�L_m� -55,7�.1560.5)00.*

F;OL?HN�J(�J?LLS�M@*� ?hpcligh_hn[f�_``_]nm�ih�`cmb�acff�giljbifias*� Jbsm�Tiif�
-55-7�2060).1*

F;OL?HN�J(�>Oñ0?F)?L<�M(�=B?P;FC?L�=(�FCAHIH�D*� Acff�_jcnb_fc[f�]_ffm�ech_nc]m�
ch� [� `l_mbq[n_l� n_f_imn(�B\Q]`Vg\QVca�[gYWaa� ^olcha� [^[jn[ncih� ni� cih)jiil�q[n_l� [h^�
bilgih[f�nl_[ng_hnm*� @cmb�Jbsm�<ci]b_g�-5507� -/6�/1/)/3,*

FCH>?M�Dóó�?(�NBOFCH�D*� Bcmnij[nbifias�i`�mech�[h^�acffm�i`�̀ cmb�ch�jofj�gcff�_``fo_hnm*�
>cm�;ko[n�Ila�-5507� -46�4-)5/*
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FIQ?FF�<@(�>OHH�LN*�Mchaf_)[hnc\i^s�n_]bhcko_�`il�l[^cicggohi[mm[s�i`�]ilncmif�ch�
oh_rnl[]n_^�m_log�il�jf[mg[*�=fch�=b_g�-5307�.,$/%6�/21)/24*

FOGM>?H�DM(�@?LAOMIH�BQ(�IMNF;H>�P?(�<SLH?�JD*�Nb_�go]iom�]i[n�ih�acff�
f[g_ff[_�i`�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#'�=_ff�Ncmm�L_m�-5507�.316-43)-5/*

G;=GCFF;H�DL*� <cifiac][f�`[]nilm�cgjchacha�ojih�]ihnlif�i`�_rn_lh[f�jliniti[h�`cmb�
j[l[mcn_m*� ;hh�L_p�@cmb�>cm�-55-7� -6--5)-/-*

G;A;LCHIM�<(�J;TIM�@(�M;HNIM�S(�LIG;F>?�DF(�NIL;HTI�;?*� Lyjihm_�i`�
COabSc`SZZO�̂ WaQWQWRO�[h^�9ZSfWPOQbS`�[O`WbW[ca�ni�mech�go]om�i`�g[lch_�`cmb*� >cm�;ko[n�
Ila�-5517�.-6� -,/)-,4*

G;FF;N�D*�@cmb�acff�mnlo]nol[f�]b[ha_m�ch^o]_^�\s�nirc][hnm�[h^�inb_l�cllcn[hnm6�[�mn[ncmnc][f�
l_pc_q*�=[h�D�@cmb�;ko[n�M]c� -5417�0.6�2/,)204*

G;TOL�=@(� CQ;G;�AE*� B[h^fcha� [h^� ]liq^cha� mnl_mm� l_^o]_m� hog\_l�i`�jf[ko_)�
`ilgcha�]_ffm�ch�[nf[hnc]�m[fgih*�D�;ko[n�;hcg�B_[fnb�-55/7�16�54)-,-*

G=;FFCMN?L� J?*� M[fgihc^� `cmb� pclom_m*� Ch6� Mnimeij`�GE(� _^*� @cmb� g_^c]ch_*�
Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�/4,)0,4*

G==;S�=G*�Mno^c_m�ojih�`cmb�\fii^�[h^�cnm�l_f[ncih�ni�q[n_l�jiffoncih*�HS�=ihm_lp�>_j�
Mojjf�;hh�L_j�-5.47�-46-0,)-05*

GCN=B?FF� MD(� =?=B�DD*� ;ggihc[)][om_^�acff� ^[g[a_� ch� ]b[hh_f� ][n`cmb� i<QbOZc`ca�
^c\QbObca#2�]ih`ioh^cha�_``_]nm�i`�l_mc^o[f�]bfilch_*�=[h�D�@cmb�;ko[n�M]c� -54/7�0,6�.0.)�
.03*

GCNN;F� ;E(� O?>;� N(� @ODCGILC� I(� S;G;>;� E*� Bcmni]b_gc][f� [h[fsmcm� i`�
afs]ijlin_chm� ch� nb_� ohc]_ffof[l� af[h^m� ch� nb_� _jc^_lgcm� i`�[h� Ch^c[h� `l_mbq[n_l� `cmb�
@OabOQS[PSZca^O\QOZca�$B[gcfnih%*�Bcmni]b_g�D�-5507�.26�222)233*

GCNN;F�;E(�@ODCGILC�, (�O?>;�B(�S;G;>;�E*� =[l\ibs^l[n_m�ch�nb_�_jc^_lg[f�
go]iom�]_ffm�i`�[�`l_mb)q[n_l�`cmb�@OabOQS[PSZca�̂ O\QOZca�$G[mn[]_g\_fc^[_(�Jcm]_m%�[m�
mno^c_^�\s�_f_]nlih)gc]lim]ijc]�]sni]b_gc][f�g_nbi^m*� =_ff�Ncmmo_�L_m�-5517�.4,6�1/-)�
1/5*

GILN?HM?H� ;(� >;GMAîL>� <*� =igj_hm[nils� aliqnb� [h^� q_cabn� m_al_a[ncih�
`iffiqcha�fcabn�[h^�n_gj_l[nol_�g[hcjof[ncih�i`�dop_hcf_�;nf[hnc]�m[fgih�iEOZ[]�aOZO`�F*%�
[h^�;l]nc]�]b[ll�iEOZdSZW\ca�OZ^W\ca�F*%*� ;ko[]ofnol_�-55/7� --06.2-).3.*

HffGC�;*� L_pc_q�i`�\ci]b_gc][f�g_nbi^m� [h^�inb_l� ch^c][nilm� ni� [mm_mm� `cmb�b_[nb� ch
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[ko[nc]�_]imsmn_gm�]ihn[chcha�nirc]�]b_gc][fm*�D�Al_[n�F[e_m�L_m�-55,7� -2$0%6�1.5)10-*

HIA;�MD*�@cmb�>cm_[m_6�>c[ahimcm�[h^�Nl_[ng_hn*�Mn*�Fiocm6�Gim\s(� -552*�/23�j*

IMNF;H>�P?(�<SLH?�JD(�MJ?;L?�>D(�NBIL<OLH�G;(�=IIE�;(�GILLCMIH�>(�
@?LAOMIH�BQ*� =igj[lcmih�i`�̀ ilg[fch�[h^�]bfil[gch_)N�`il�]ihnlif�i`�[�gcr_^�acff�
ch`_]ncih�$<[]n_lc[f�acff�^cm_[m_�[h^�C]bnbsi\i^c[mcm%�ch�l[ch\iq�nlion*� D�;ko[n�;hcg�B_[fnb�
-5517�36� --4)-./

J?LLS�M@(�G=>IH;F>�A*�A[m�?r]b[ha_*�Ch6�?p[hm�>*B*(�_^*�Nb_�Jbsmcifias�i`�@cmb_m*�
<i][�L[nih6�=L=�Jl_mm(� -55/6.1-).34*

J?N?LM�A(�BI@@G;HH�L(�EFCHA?L�B*� ?hpclihg_hn)ch^o]_^�acff�^cm_[m_�i`�]ofnol_^�
l[ch\iq�nlion�$cM[+hti�a)h+ln+hg%*�;ko[]ofnol_�-5407�/46� -,1)-.2*

JC=E?LCHA�;>*� Mnl_mm�l_mjihm_m�[h^�^cm_[m_�l_mcmn[h]_�ch�`[lg_^�`cmb*�Ch6�;ko[�Hil�43*�
Nlih^b_cg� Chn_lh[ncih[f� =ih`_l_h]_(� Hilme_� @cme_ijj^l_nn_g_m� @il_hcha)�
`cme_ijj^l_nn_g_m�M[famf[s�;+-(�Nlih^b_cg�Hilq[s�-5436�/2)05

JC=E?LCHA�;>*�Mnl_mm�[h^�nb_�mojjl_mmcih�i`�mig[nc]�aliqnb�ch�n_f_imn�`cmb*�Ch6�?jjf_�;(�
=[h_m�=A(�Mn_nmih�GB(�_^m*�Jlial_mm�ch�]igj[l[ncp_�_h^i]lchifias*�H_q�Sile6�Qcf_s)�
Fcmm(� -55,603/)035*

JC=E?LCHA� ;>*� L[ch\iq� nlion� bom\[h^ls6� g[h[a_g_hn� i`� nb_� mnl_mm� l_mjihm_*�
;ko[]ofnol_� -55.7� -,,6-.1)-/5*

JC=E?LCHA�;>*� Bom\[h^ls�[h^�Mnl_mm*� Ch6� M_]ncih�-*0�Mnl_mm�[h^�;^[jn[ncih(�L_]_hn�
;^p[h]_m� ch� ;ko[]ofnol_� CP*� Gocl� @*� [h^� Li\_lnm� LD(� _^m*� <f[]eq_ff� M]c_hnc`c]�
Jo\fc][ncihm�-55/6� -11)-25*$[%

JC=E?LCHA�;>*� Aliqnb�[h^�mnl_mm�ch�̀ cmb�jli^o]ncih*� ;ko[]ofnol_�-55/7�---6�1-)2/�$\%

JC=E?LCHA�;>(�G;=?S�>D*�Mnlo]nol_(�bcmni]b_gcmnls�[h^�nb_�_``_]n�i`�b[h^fcha�ih�nb_�
go]iom�]_ffm�i`�nb_�_jc^_lgcm�i`�nb_�]b[l�EOZdSZW\ca�OZ^W\ca�$F*%*�D�@cmb�<cif�-5337� -,6�1,1)�
1-.

JC=E?LCHA�;>(�JINNCHA?L�NA(�=BLCMNC?�J*�L_]ip_ls�i`�nb_�\liqh�nlion(�EOZ[]�
b`cbbO�F*(�`lig�[]on_�b[h^cha�mnl_mm6�[�ncg_�]iolm_�mno^s*�D�@cmb�<cif�-54.7�.,6..5).00*

JC=E?LCHA�;>(�JINNCHA?L�NA*�M_[mih[f�[h^�^c_f�]b[ha_m�ch�jf[mg[�]ilncmif�f_p_fm�
i`�nb_�\liqh�nlion(�EOZ[]�b`cbbO�F*�A_h�=igj�?h^li]lchif�-54/7�056�./.)./5*

JC=E?LCHA�;>(�JINNCHA?L�NA*�;]]fcg[ncih�i`�nb_�\liqh�nlion(�EOZ[]�b`cbbO�F*(�ni
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nb_�mnl_mm�i`�̂ [cfs�_rjimol_�ni�g[f[]bcn_�al__h*�;ko[]ofnch_�-5417�006� -01)-1.*

JC=E?LCHA�;>(�JINNCHA?L�NA*�Mnl_mm�l_mjihm_m�[h^�^cm_[m_�l_mcmn[h]_�ch�m[fgihc^�
`cmb6�?``_]nm�i`�]blihc]�_f_p[ncih�i`�jf[mg[�]ilncmif*�@cmb�Jbsm�<ci]b_g�-5457�36.1/).14*

JIMNF?NBQ;CN?�?E(�G=>IH;F>�>A*�G_]b[hcmgm�i`�H['� [h^�=f)�l_aof[ncih�ch�
`cl_mbq[n_l)[^[jn_^�l[ch\iq�nlion�iB\Q]`Vg\QVca�[gYWaa#�^olcha�_r_l]cm_�[h^�mnl_mm*�D�?rj�
<cif�-5517� -546�.51)/,0*

JIQ?FF� G>(� MJ?;L?� >D(� <OLE;� D@*� @cr[ncih� i`� go]om� ih� l[ch\iq� nlion�
iB\QV]`Vg\Qca�[gYWaa�Q[f\[og%�acffm�`il�fcabn�[h^� _f_]nlih�gc]lim]ijs*�D�@cmb�<cif�-55.7�
0-6� 4-/)4.0*

JIQ?FF�G>(�MJ?;L?�>D(�QLCABN�AG*� =igj[l[ncp_�ofnl[mnlo]nol[f�giljbifias�i`�
f[g_ff[l� _jcnb_fc[f(� ]bfilc^_� [h^� go]iom� ]_ff� afs]i][fsr� i`� nb_� l[ch\iq� nlion�
iB\QV]`Vg\QVca�[gYWaa#� acff*�D�@cmb�<cif�-550[7�006�3.1)3/,*

JIëQ?FF�G>(�MJ?;L?�>D�G;=H;CLH*�?``_]nm�i`�chn_lgcnn_hn�]bfil[gch_)N�_rjimol_�
ih�aliqnb(�m_log�\ci]b_gcmnls(�[h^�`ch�]ih^cncih�i`�dop_hcf_�l[ch\iq�nlion�iB\Q]`Vg\QVca�
[gYWaa#'�=[h�D�`cmb�;ko[n�M]c�-550\7�1-6� -3.4)-3/2*

J=Q?FF�G>(� #QLCABN�AG(� MJ?;L?�>D*�Giljbifiac][f� ]b[ha_m� ch� l[ch\iq� nlion�
iB\Q]`Vg\QVca� [gYWaa#� acff� _jcnb_fc[� `iffiqcha� l_j_[n_^� chn_lgcnn_hn� _rjimol_� i`�
]bfil[gch_)N*�=[h�D�Tiif� -5517�3/6� -10)-21*

JIP+?FF� G>(� MJ?;L?� >D(� @OFNIH� ;?(� @LC;LM� AQ*� ?``_]nm� i`� chn_lgcnn_hn�
jlijbsf[]nc]� `ilg[fch� nl_[ng_hn�i`�;nf[hnc]� m[fgih�iEOZ[]�aOZO`#�dop_hcf_m� ih�aliqnb(�
]ih^cncih�̀ []nil(�_f_]nlifsn_m�[h^�b_g[ni]lcn�ch�`l_mbq[n_l�[h^�[`n_l�nl[hm`_l�ni�m_[q[n_l*�D�
;ko[n�;hcg�B_[fnb�-5527�46�20)25**

JIQ?FF� G>(� J?LLS� M@*� L_mjcl[nils� [h^� []c^)\[m_� ^cmnol\[h]_m� ch� l[ch\iq� nlion�
iB\Q]`Vg\QVca�[gYWaa#�\fii^�^olcha�_rjimol_�ni�]bfil[gch_)N(�j[l[nifo_h_mofjbih[gc^_�
[h^�bsji]bfilcn_*�=[h�D�@cmb�;ko[n�M]c�-5517�$ch�jl_mm%*

JLC=?�Q;N?LBIOM?�G;H;A?G?HN�=IHMOFN;HNM*�Nb_�`ch[h]c[f�mnlo]nol_�[h^�
j_l`ilg[h]_� i`�nb_� m[fgih� `[lgcha� ch^omnls� ch� =[h[^[*� Inn[q[(� IH*6� >_j[lng_hn� i`�
@cmb_lc_m�[h^�I]_[hm(� -55-*�$?]ihigc]�[h^�=igg_l]c[f�;h[fsmcm�L_jiln�Hi*�50%*

L;CFI�?(�HCECHG;;�G(�MIC#PCI�;(�?``_]nm�i`�m[gjfcha�ih�\fii^�j[l[g_n_lm� ch�nb_�
l[ch\iq�nlion(�EOZ[]�UOW`R\S`W�Lc]b[l^mih*�D�@cmb�<cif�-5417�.263.1)3/.*

L;H>;FF�J � ë�9;R<I?=E�=*�Irsa_h�[h^�][l\ih�^circ^_�nl[hm`_l�[]limm�`cmb�acffm*� Ch6�
Bi[l�QM(�fO� --�>D(�_^m*�@cmb�Jbsmcifias(�Pif*R*� ;][^_gc]�Jl_mm�Ch](� -5406.2/)/-0*
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L;N;@C;�G*�;ko[]ofnol_�Ni^[s6�[�qilf^qc^_�mn[nom�l_jiln*�Qilf^�;ko[�-5517�.26-4).0*

L?C=B?H<;=B)EFCHE?�B*� F_mcihm� ^o_� ni� ^loam*� Ch6� Lc\_fch�Q?(�Gca[ec� A(� _^m*�
J[nbifias�i`�̀ cmb_m*�Ohcp_lmcns�i`�Qcm]ihmch�Jl_mm�-5316�203)212*

LC=C)CG;H�HB(�T;OAA�QM*�?``_]nm�i`�]ilncmif�[h^�aliqnb�bilgih_�ih�imgil_aof[ncih�
ch�jl_)�[h^�̂ _mgifnc`c_^�]ibi�m[fgih�iB\Q]`Vg\QVca�YWacbQV#'�A_h�=igj�?h^i]lchif�-5437�
216� -45)-54*

LCNN?L�D;(�=;L?S�NA*� M[fgih�l[h]bcha�ch�nb_�;nf[hnc]�G[lcncg_�Jlipch]_m�i`�=[h[^[*�
Ch6�Nbilj_�D?(�_^*� M[fgih�l[h]bcha*� Fih^ih6�;][^_gc]�Jl_mm(� -54,6-,5)-/,*

LI<?LNM�LD(�MB?JB?L>�=D*� B[h^\iie�i`�nlion�[h^�m[fgih�^cm_[m_m*�Moll_s6�@cmbcha�
H_qm�<iiem(� -5356-24�j*

LI>A?L�B>(�CHA;FCM�P(�LC=B;L>M�LB*�?``_]n�i`�nl_h\ifih_�[]_n[n_�ih�̂ _p_fijg_hn�
i`�[nf[hnc]�m[fgih�mech�[h^�nb_� f[]e�i`�_jc^_lg[f�jlin_]ncih�[a[chmn� f[\il[nils)ch^o]_^�
`oloh]ofimcm*�D�;ko[n�;hcg�B_[fnb�-5517�36�1,)1/*

LIMN;HN� ?M(� L;CHHC?� >D(� N;ME?L� ;*� <ci]b_gc][f� ch^c][nilm� i`� m_hmils�
^cm]lcgch[ncih�ch�[nf[hnc]�m[fgih�iEOZ[]�aOZO`#'�Jli]�Chn�@cmb�Jbsm�Msgj(�O<=�P[h]iop_l(�
=[h[^[7� -5506�01,)011*

M;OH>?LM� LF*� M[fgih�;ko[]ofnol_6� Jl_m_hn�mn[nom� [h^�jlimj_]nm� `il� nb_� `onol_*� Ch6�
<iab_h�;>(�_^*�=if^�Q[n_l�;ko[]ofnol_�ch�;nf[hnc]�=[h[^[(�.h^�?^*�M[]epcff_(�H<6�Nb_�
Nlc\oh_�Jl_mm�FN>(� -5516�/1)4-*

M=BHC=E�L;*� Nb_�cgj_nom�ni�l_acmn_l�h_q�nb_l[j_on[hnm�`il�[ko[]ofnol_*� Jlia�@cmb�=ofn�
-5447�1,6� -5,)-52*

M=BL?=E� =<*� Mnl_mm� [h^� ]igj_hm[ncih� ch� n_f_imn_[h� `cmb_m6� l_mjihm_� ni� mi]c[f� [h^�
jbsmc][f�`[]nilm*�Ch6�Jc]e_lcha�;>�_^*�Mnl_mm�[h^�@cmb*�Fih^ih6�;][^_gc]�Jl_mm(� -54-6..3)�
.5/*

M=INN� J*� Nb_l[js� ch� [ko[]ofnol_*� Ch6� <liqh� F<(� _^*� ;ko[]ofnol_� `il� p_n_lch[lc[hm*�
Ir`il^6�J_la[gih�Jl_mm(� -55/6-/-)-1.*

MB;LJF?M�;>(�?P;HM�=Q*� J[nbifias�i`�̀ ch�_limcih�ch�aif^`cmb�6O`OaaWca�Oc`Obca'�
>cm�;ko[n�Ila� -5527�.06�4-)5-*

MB?FNGCL?�QB*�=bfilch[n_^�\f_[]b_m�[h^�m[hcnctcha�[a_hnm6�]bfil[gch_m*�Ch6�M]ih]_�DM(�
_^*� =bfilch_� cnm�g[ho`[]nol_(�jlij_lnc_m� [h^�om_m*�H_q�Sile6�L_chbif^�Jo\fcmbcha�=i(�
-52.6�1.3)1//*
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MB?JB;L>�EF*� Go]om�ih�nb_�_jc^_lgcm�i`�̀ cmb�[h^�cnm�ch`fo_h]_�ih�^loa�^_fcp_ls*� ;^p�
>loa�>_fcp�L_p�-55/7� --60,/)0-3*

MB?JB;L>�EF*�@oh]ncihm�`il�`cmb�go]om*� L_p�@cmb�<cif�@cmb�-5507�060,-)0.5*

MBINNM�DL�?<(�H?G?NT�NA*�M_f_]n_^�\[]n_lc[f�^cm_[m_m�i`�m[fgihc^m*�Ch6�Mnimeij`�GE(�
_^*�@cmb�g_^c]ch_*�Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�/20)/3.*

MBLCGJNIH�DG(�<?LHC?L�HD(�L;H>;FF�>D*� =b[ha_m�ch�]ilncmif�^sh[gc]m�ch�qcf^�
[h^�b[n]b_ls)l_[l_^�dop_hcf_�]ibi�m[fgih�iB\Q]`Vg\QVca�YWacbQV#�^olcha�mgifnc`c][ncih*�
=[h�D�@cmb�;ko[n�M]c�-5507�1-6�.-35).-43*

MCGM�>?(�Q?MN@;FF�D;(�ECILJ?M�;F(�BILH?�GG*� Jl_m_lp[ncih�i`�nl[]b_[f�go]om�
\s�hih[ko_iom�`cr[ncp_*�<cin_]bhc]�"�Bcmni]b_g�-55-7�226-3/)-4,*

MCGM�>?(�BILH?�GG*� -55/*�Hih)[ko_iom�`cr[ncp_�jl_m_lp_m�g[]ligif_]of_m�ih�nb_�
_h^inb_fc[f�]_ff�mol`[]_6�[h�ch�mcno�mno^s*�?olij�D�Gicjb�-55/7�/-6�.1-).12*

MGCNB�=?(� JCJ?L�LA*� J[nbifiac][f� _``_]nm� ch� `ilg[fch)nl_[n_^�l[ch\iq�nlion�iEOZ[]�
UOW`R\S`W#'� D�@cmb�L_m�<^�=[h�-53.7�.56�/.4)//-*

MGCNB�FM*� N[rihigs� [h^�h[nol[f� bcmnils� i`�m[fgihc^m*� Ch6� Mnimeij`�GE(� _^*� @cmb�
g_^c]ch_*�Jbcf[^_fjbc[6�Q<�M[oh^_lm�=i(� -55/6�/.,)/..*

MGCNB�M;(�G=;FFCMN?L�J?(�BLO<?=�N=(�P?CN�BJ*� Molp_s�i`�_h^_gc]�^cm_[m_m�i`�
]ofnol_^�l[ch\iq�nlion�ch�Pclachc[(�O*M*;*� Jli]]�;ko[�;mmi]�=[h�-55/7� -,6�2.)

MIONBA;N?�J*�>cm_[m_�ch�;ko[]ofnol_*�Ch6�<liqh�F<(�_^*�;ko[]ofnol_�`il�P_n_lch[lc[hm*�
Ir`il^6�J_la[gih�Jl_mm(� -55/6�5-)-.5*

MJ?;L?�>D(�@?LAOMIH�BQ*�@cr[ncih�[lnc`[]nm�ch�l[ch\iq�nlion�iEOZ[]�UOW`R\S`W#�acffm6�
;�giljbig_nlc]�_p[fo[ncih*�=[h�D�@cmb�;ko[n�M]c�-545[7�026�34,)341*

MJ?;L?�>D(�@?LAOMIH�BQ*� =fchc][f�[h^�j[nbifiac][f�̀ _[nol_m�i`�]iggih�acff�^cm_[m_m�
i`�]ofnol_^�m[bhihc^m�ch�Ihn[lci*� =[h�P_n�D� -545\7�/,6�44.)443*

MJ?;L?�>D(�GCLM;FCGC�MG*� J[nbifias�i`�nb_�go]om�]i[n� i`�nlion�mech�^olcha�[h^�
_limcp_� \[]n_lc[f� ^_lg[ncncm6� [� n_]bhc][f� [^p[h]_� ch� go]om� ]i[n� mn[\cfct[ncih� `il�
ofnl[mnlo]nol[f�_r[gch[ncih*� D�=igj�J[nb�-55.7� -,26.,-).--*

MJ?;L?�>D(�G;=H;CL�H(�B;GG?FF�F*�>_gimnl[ncih�i`�n[he�_``_]n�ih�aliqnb�ch^c]_m�
i`�dop_hcf_�l[ch\iq�nlion�iB\QV]`Vg\QVca�[gYWaa#�^olcha�[h�OR�ZWPWbc[�`__^cha�nlc[f*�;g�
D�P_n�L_m�-5517�126-/3.)-/35*
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MJ?;L?� >D(� ;LM?H;OFN� A(� G;=H;CL� H(� JIQ?FF� G>*� <l[h]bc[f� f_mcihm�
[mmi]c[n_^�qcnb�chn_gccnn_hn�`ilg[fch�\[nb�nl_[ng_hn�i`�;nf[hnc]�m[fgih(�EOZ[]�aOZO`�F*�[h^�
l[ch\iq�nlion(�B\Q]`Vg\QVca�[gYWaa�$Q[f\[og%*� D�@cmb�>cm�$Ch�jl_mm%*

MN?@;HMMIH�MI(�H;?P>;F�A(�B;HM?H�N*� Aliqnb�i`�̂ c``_l_hn�`[gcfc_m�i`�;nf[hnc]�
m[fgih�iEOZ[]�aOZO`#�oh^_l�nbl__�_rj_lcg_hn[f�jbinij_lci^m*�;ko[]ofnol_�-55,7�426.3-)�
.4-*

MNIMEIJ@� GE*�=fchc][f�j[nbifias*�Ch6�Mnimeij`�GE(�_^*�@cmb�G_^c]ch_*�Jbcf[^_fjbc[6�
Q*<*�M[oh^_lm�=i*� -55/[6� --/)-/-*

MNIMEIJ@�GE*�?hpclihg_hn[f�l_kocl_g_hnm�[h^�^cm_[m_m�i`�][lj(�eic(�[h^�aif^`cmb*�Ch6�
Mnimeij`�GE(�_^*�@cmb�g_^c]ch_*�Jfccf[^_fjbc[6� #Q<�M[oh^_lm�=i(� -55/\6�010)02-*

MOGJN?L�DJ*� =ihnlif�i`�aliqnb�i`�l[ch\iq�nlion�iB\Q]`Vg\QVca�X\gYWaa#'� ;ko[]ofnol_�
-55.7�5.6�.55)/.,*

MOGJN?L�DJ(�>S?�BG(�<?H@?S�ND*�Cb_�_``_]nm�i`�mnl_mm�ih�jf[mg[�;=NB(�[)GMB(�
[h^�]ilncmif�f_p_fm�ch�m[fgihc^�`cmb_m*�A_h�=igj�?h^i]lchif�-5427�2.6�/33)/41*

NBIL<OLH�G;(�GI==C;�L>*�Om_�i`�]b_ginb_l[j_onc]m�ih�nlion�`[lgm�ch�Ihn[lci*�D�
;ko[n�;hcg�B_[fnb�-55/7�16�41)5-*

NBOLMNIH�LD(�B?MM�L;(�ECF<OLH�EB(�G=E?HTC?�QH*� Ofnl[mnlo]nol_�i`�foham�
`cr_^�ch�ch`f[ncih�omcha�[�h_q�imgcog)`foili][l\ih�n_]bhcko_*� D�Ofnl[mnlo]�L_m�-5327�126�
/5)03*

NILN� F(� AIHTîF?T);L=B� @(� <;F;M=B� D*� Jf[mg[� afo]im_� [h^� f[]n[n_� [h^�
b[_g[nifiac][f�]b[ha_m�[`n_l�b[h^fcha�mnl_mm_m�ch�nb_�^ia`cmb*�L_p�?mj�@cm�-5507�1,$-%6�0-)�
02*

O?>;�N(�GCNN;F�;E(�@ODCGILC�I(�S;G;>;�E*�Nb_�oncfcns�i`�BC>);<�jB�.*1)J;M�
[h^�BC>)J;M�`il�]sni]b_gc][f�[h[fsmcm�i`�lho]imo\mn[h]_m�m_]l_n_^�\s�̀ cmb�_jc^_lgcm*�;]n[�
Bcmni]b_g�=sni]b_g�-5507�.36�2-/)2-3*

OL;Q;� M*� ?jc^_lg[f� l_mjihm_m� i`�]bog� m[fgih� iB\Q]`Vg\QVca� YSbO#� `ls� ni� nb_�
_]nij[l[mcn_�`f[a_ff[n_�<QVbg]P]R]�\SQOb]`'� =[h�D�Tiif�-55.7�3,6� -123)-131*

PCAHC?L�P(� P;H>?LG?OF?H� DB(� @L;M?L�;D*� Aliqnb� [h^� `ii^� ]ihp_lmcih�\s�
;nf[hnc]�m[ffgih�j[ll�^olcha�0,�^[sm#�_rjimol_�ni�]lo^_�icf*�Nl[hm�;g�@cmb�Mi]�-55.7� -.-�6�
/..)//.*

Q?>?G?S?L�A*�Nb_�mnl_mm�i`�̀ ilg[fch�nl_[ng_hnm�ch�l[ch\iq�nlion�iEOZ[]�UOW`R\S`W#�[h^
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]ibi�m[fgih�iB\Q]`Vg\QVca�YWacbQV#'� D�@cmb�L_m�<^�=[h[^[�-53-7�.46-455)-5,0*

Q?>?G?S?L�A(� S;MON;E?�QN*� Mnl_mm� i`�`ilg[fch� nl_[ng_hn� ch�dop_hcf_� mjlcha�
=bchiie�m[fgih�iB\Q]`Vg\QVca�baVOegbaQVO#�[h^�mn__f�b_[^�nlion�iEOZ[]�UOW`R\S`W#'� D�@cmb�
L_m�<^�=[h[^[�-5307�/-6� -35)-40*

Q?>?G?S?L�A;(�<;LNIH�<;(�G=F?;S�;D*�Mnl_mm�[h^�;]]fcg[ncih*� Ch6� M]bl_]e�
=<*�Gisf_�J<(�_^m*�G_nbi^m�`il�@cmb�<cifias*�;g_lc][h�@cmb_lc_m�Mi]c_ns(�-55,610-)045*

Q?H>?F;;L�<IHA;�M?(�G?CD�=DG�P;H�>?L*� >_a_h_l[ncih�[h^�̂ _[nb(�\s�[jijnimcm�
[h^�h_]limcm(� i`�nb_�j[p_g_hn�[h^�]bfilc^_�]_ffm� ch�nb_�acffm�i`�nb_�n_f_imn�B`S]QV`][Wa�
[]aaO[PWQca'� =_ff�Ncmmo_�L_m� -5457�.116./1).0/*

Q?H>?F;;L� <IHA;� M?(� @FC=E� A(� <;FG� JBG(� G?CD� D=;� P;H� >?L*� Nb_�
ofnl[mnlo]nol_�i`�]bfilc^_�]_ffm�ch�nb_�acffm�i`�nb_�n_f_imn�B`S]QV`][Wa�[]aaO[PWQca�^olcha�
_rjimol_�ni�[]c^c`c_^�q[n_l*� =_ff�Ncmmo_�L_m� -55,7�.156�131)141*

Q?MN?L�JQ(�=;HNIH�DB*�Bcmnij[nbifiac][c�mno^s�i`�Ji_]cfc[�l_nc]of[n[�$aojjs%�[`n_l�
fiha)n_lg�_rjimol_�ni�\cm$nlc)h)\onsfnch%�irc^_�$N<NI%�[h^�^c)h)\onsfnch]bfilc^_�$><N=%*�
;ko[n�Nirc]if�-5437� -,6� -0/)-21*

QBCN?�;L�G*�?jc^_lgcm*�Ch6�<_l_cn_m)B[bh�D(�G[nifnms�;A(�Lc]b[l^�EM(�_^m*�<cifias�i`�
nb_�chn_aog_hn*�Pif*�.� Nb_�P_ln_\l[n_m*�<_lfch6�Mjlcha_l�P_lf[a(� -542[6�5)/4*

SIEIN?�G*� Mech*� Ch6� Bc\cs[�N(� _^*� ;nf[m� i`�@cmb�Bcmnifias(�Hilg[f� [h^�J[nbifiac]�
`_[nol_m*�<_lfch6�Aomn[p�@cm]b_l�P_lf[a(� -54.6�4)-1*

T?CNIOHCB*�Nb_�_``_]n�i`�]bfilch_�nirc]cns�ih�]_ln[ch�\fii^�j[l[g_n_lm�i`�[^ofn�l[ch\iq�
nlion�$M[fgi�a[cl^h_lc%(�?hp�<cif�@cmb�-5337� -$.%6� -45)-51*

T?CNIOH�CB*�Nb_�l_]ip_ls�[h^�b[_g[nifiac][f�l_b[\cfcn[ncih�i`�]bfilch_)mnl_mm_^�[^ofn�
l[ch\iq�nlion�M[fgi�a[cl^h_lc*�?hp�<cif�@cmb�-5347�/6�/11)/15*

TO=B?FEIQMEC�?G(�F;HNT�L=(�BCHNIH�>?*�?``_]nm�i`�[]c^)mnl_mm�ih�_jc^_lg[f�
go]iom�]_ffm�i`�nb_�\liqh�\offb_[^�<QbOZc`ca�\SPcZ]aca�$F_M_ol%6�;�giljbig_nlc]�mno^s*�
;h[nL_]�-54-7�.,,6�//)/5*

TO=B?FEIQMEC�?G(�JCHEMN;@@�=;(�BCHNIH�>?*� Go]imo\mn[h]_�bcmni]b_gcmnls�
ch� ]ihnlif� [h^� []c^� mnl_mm_^� _jc^_lgcm� i`�\liqh� \offb_[^� ][n`cmb� <QbOZc`ca� \SPcZ]aca�
$F_Mo_ol%*� ;h[n�L_]�-5417�.-.6�/.3)//1*
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;JJ?H>CR�<

Jlircg[n_�;h[fsmcm�i`�Bcab�Jli�Aliq_lÖ�`cmb�`__^&
=igjih_hn� YYYYYYY � � J_l]_hn[a_
=lo^_Jlin_ch�$gch%******************************************************************************************************* 04*,!
=lo^_J[n�$gch%************************************************************************************************************** -4*,!
=lo^_@c\_l�$g[r%******************************************************************� � .*1!
Mi^cog�$[]no[f%*************************************************************************************************************** ,*4!
=[f]cog�$[]no[f%***************************************************************************************************************-*1!
Jbimjbiliom�$[]no[f%********************************************************************************************************-*-�!
Pcn[gch;�$gch%*******************************************************************************************************2,,,CO+ea
Pcn[gch>M�$gch%**************************************************************************************************** 0,,,CO+ea
Pcn[gch?�$gch%******************************************************************************************************** .1,CO+ea
ê�=il_s�@__^�Gcffm(�FN>(�@l_^_lc]nih(�H<*
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;JJ?H>CR�=

-*� G_[h� \i^s� q_cabn� [h^� ]ih^cncih� ch^_r� `il� ]ihnlif� [h^� ]bfil[gch_)N)nl_[n_^�
l[ch\iq�nlion*�H8-.�n[hem*

G_[h�\i^s�q_cabn�
$a%

G_[h�]ih^cncih�ch^_r�
"A#

Nl_[n_^ =ihnlif J Nl_[n_^ =ihnlif J
Jl__rjimol_ 54â..*23 54â..*23
Q__em -/.*.â/*.1 -/2*2â0*12 ,*,. -*/3â,*,. -*/48-8,*,. ,*./
Q__e�2 -2,*,â1*0, -23*58n5*-3 ,*,. -*0/8-6,*,/ -*00â,*,/ ,*50
Q__e�5 -5/*.X84*0- .,1*0â--*41 ,*,- -*048-8,*,2 -*02â,*,- ,*.4
Q__e�-- .,5*-â5*53 ..1*28\ff*ff ,*,- -*0/8-8,*,0 -*018-8,*,. ,*/ �-

.*� @__^�=ihp_lmcih�Ch^_r�$J=C%�[h^�Mj_]c`c]�Aliqnb�L[n_�$MAL%�`il�]ihnlif�[h^�
]bfil[gch_)N)nl_[n_^�l[ch\iq�nlion*� H8-.�n[hem*

@__^�=ihp_lmcih�Ch^_r�
$@=C%

Mj_]c`c]�Aliqnb�L[n_�
$MAL!%

Q__efs Nl_[n_^ =ihnlif J Nl_[n_^ =ihnlif J
Chn_lp[f
,)/ -*.08-8,*,/ -*,.8-8,*,- ,*,- -*0.8-8,*-0 -*148-8,*-13 ,*,-
0)2 -*/.8-8,*/, -*-.8-8,*-5 ,*,/ ,*5-8-8,*-4 ,*558-8,*-/ ,*.4
3)5 -*058-8,*.. -*05â,*-/ ,*54 ,*458-8,*-, ,*508-8,*,5 ,*.1
-,)-- -*428-8,*0. -*238-8,*/2 ,*.1 ,*108-8,*-4 ,*238-8,*-3 ,*-3
-)-- -*1,8-8,*,3 -*/2â,*,5 ,*,- ,*54â,*,2 -*,46-8,*,2 ,*,-
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/*� @__^�]ihmogjncih�̀ il�]ihnlif�[h^�]bfil[gch_)N)nl_[n_^�l[ch\iq�nlion*�G_[h�q__efs
p[fo_m�[h^�g_[h�p[fo_m�cgg_^c[n_fs�[`n_l�nl_[ng_hn�[l_�_rjl_mm_^�[m�j_l]_hn[a_�i`�nfc_�\i^s�
q_cabn�i`�nb_�`cmb*�Hi�mcahc`c][hn�^c``_l_h]_m�q_l_�`ioh^�\_nq__h�aliojm*

Q__efs
Cgg_^c[n_fs�[`n_l�
=bfil[gch_)N�nl_[ng_hn

Nl_[n_^�N[hem =ihnlif�N[hem Nl_[n_^�N[hem =ihnlif�N[hem
h8-. h8-. h8-. h8-.

Q__e
- -/*3,X8,*2/ -/*0/X8,*00 -*108-8,*-1 -*1-8-8,*-4
. -/*2/â,*2- -/*,38-8,*// -*-48-8,*-- -*,18-8,*,4
/ --*,18n,*./ -,*548-8,*.. ,*4.8-8,*,4 ,*408-8,*,4
0 -/*2.â,*0. -0*/.8-8,*/- -*1.8-8,*-. -*108-8,*--
1 -,*2,8n,*-4 -,*3/8-8,*.1 -*.18-8,*,4 -*.58-8,*,4
2 --*/,â,*.0 -,*1,8-8,*-3 ,*5,8-8,*,0 ,*5/8-8,*,.
3 5*./â,*/. 5*1/8-8,*-2 ,*5-8-8,*-- -*-08-8,*,1
4 --*00X8,*// --*.18-8,*.1 ,*238-8,*,3 ,*158-8,*,2
5 -,*3/â,*/. -,*228-8,*./ ,*058-8,*,2 ,*118-8,*,4
-, 3*2.â,*.- 3*038-6,*.. -*--8-8,*,2 ,*5/8-8,*,1
-- 3*20â,*-/ 3*208-8,*-5 ,*408-8,*,3 ,*438-8,*,4

0*� @cmb�_s_�_p[fo[ncih�i`�]ihnlif�[h^�]bfil[gch_)N)nl_[n_^�l[ch\iq�nlion*� G_[h!�
cm�nb_�j_l]_hn[a_�i`�̀ cmb�nb[n�mbiq_^�mcahm�i`�̂ [g[a_7� cm�=bc)mko[l_7�L�cm�lcabn�_s_7�F
cm�f_`n�_s_*� H8-.�n[hem�ch�_[]b�alioj*

Nl_[n_^�
G_[h�!

=ihnlif�
G_[h�!

R# J

Q__e
/ L* ,*04 -*-5 -*.1/ ,*.2/

F* ,*,, ,*3- .*524 ,*,41
2 L* -*,2 ,*/0 -*,/2 ,*/,4

F* ,*3, ,*,, .*,/1 ,*-1/
5 L* ,*3, ,*/0 ,*/05 ,*110

F* ,*,, ,*/0 ,*544 ,*/.,
-- L* ,*/1 ,*/0 ,*,,, ,*,,,

F* ,*,, ,*,, ,*,,, ,*,,,
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L[^cicggohi[mm[s�jli]_^ocë_�`il�nb_�[mm_mmg_hn�i`�]ilncmif�f_p_fm�ch�l[ch\iq�nlion�\fii^*�

Nfc_�L[^cicggohi[mm[s�q[m�j_l`ilg_^�[n�liig�n_gj_l[nol_*

*'� [*@iol�jf[ch�$-.�r�31�gg%�jifsjlijsf_h_�no\_m�q_l_�f[\_ff_^�N�$nin[f�]iohnm%�[h^�
HM<$hihmj_]c`c]�\ch^cha%�ch�^ojfc][n_*

P'� Nq_fp_�;\)=i[n_^�no\_m�q_l_�f[\_ff_^�;�ni�@�ch�^ojfc][n_�`il�nb_�][fc\l[nilm*

=[fc\l[nilm ja+^F hgiC+F

; , ,

< - .3*2

= 1 -/4

> -, .32

? ., 11.

@ 1, -(/4,
=ihn_hnm�i`�]ilncmif�i`�_[]b�i`�nb_�][fc\l[nilm*�=[fc\l[nilm�q_l_�ch�jli]_mm_^�bog[h�m_log*

Q'�Mcr�;\)=i[n_^�no\_m�q_l_�f[\_ff_^�F$fiq%(�G$g_^cog%(�B$bcab%�[h^�q_l_�om_^�
[m�]ihnlifm�$F833)-.1�hgif+F7�G8.30)/3,�hgif+F7�B824/)5,3�hgif+F%*
R'�;\)=i[n_^�no\_m�q_l_�f[\_ff_^�qcnb�nb_�m[gjf_m�hog\_lm*

+'� .1jc�i`�nb_�;�][fc\l[nil�q_l_�jcj_nn_^�chni�nb_�no\_m�g[le_^�HM<�[h^�;*�.1�jc�i`�
_[]b�l_g[chcha�][fc\l[nil(� ]ihnlifm�[h^�`cmb�m_log�m[gjf_�q_l_�jcj_nn_^�chni�nb_�
no\_m�jl_j[l_^*�Nb_�m[gjf_�q[m�jcj_nn_^�^cl_]nfs�ni�nb_�\innig*

,'� -�gf�i`� =ilncmif�q[m�[^^_^�ni�_p_ls�no\_�[h^� piln_r_^*

-'� Nb_�no\_m�q_l_�ch]o\[n_^�`il�01�gchon_m�[n�/3Å=�ch�[�q[n_l�\[nb*

D*� Nb_�]ihn_hn�i`�nb_�no\_m�q[m�^_][hn_^�nbilioabfs�[h^�nb_�no\_m�q_l_�jf[]_^�ch� [
a[gg[�]iohn_l*

;ff�m[gjf_m�$[m�q_ff�[m�][fc\l[nilm�[h^�]ihnlifm%�q_l_�[h[fsm_^�ch�^ojfc][n_�[h^�nb_�
`ch[f�f_]nol_�cm�nb_�g_[h�i`�nb_�nqi�^ojfc][n_m*
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Hih)[ko_iom�`cr[ncih�jlini]if�`il�jcm]ch_�_jc^_lg[f�go]om*

-*� Cgg_lm_�ncmmo_�m[gjf_�ch� L �ImIX�^cmmifp_^�ch�`foili][l\ih�mifp_hn�$@=)3.%
.*� @cr�`il�5,�gchon_m�[n�liig�n_gj_l[nol_
/*� Q[mb�ch�jol_�`foili][c#\ih�.)1�ncg_m*� N_h�gchon_m�j_l�q[mb�$f[mn�q[mb�qcnfc�]f6� )�cff_^

q[n_l%*
0*� >_bs^l[n_�ncmmo_�ch�ch]l_[mcha�]ih]_hnl[ncihm�i`�_nb[hif�oj�ni� -,,!�$.�]b[ha_m�i`�-,

gchon_m�ch�_[]b�]ih]_hnl[ncih%*

@il�N?G6

1*� =f_[l�ch�jlijsf_h_�irc^_�$.�]b[ha_m�i`�-,�gchon_m%
2*� Ch`cfnl[n_�ch�1,!�jlijsf_h_�irc^_�+�1,!�Mjglëm�l_mch�`il�/,�gchon_m
3*� Ch`cfnl[n_�ch�.1�!�jlijsf_h_�irc^_�+�1,!�Mjollëm�l_mch�`il�/,�gchon_m
4*� Ch`cfnl[n_�ip_lhcabn�ch�-,,!�Mjollëm�l_mch
5*� Jon�ncmmo_m�ch�`f[n�giof^m�[h^�jifsg_lct_�ip_lhcabn�ch�[�p[]oog�ip_h�[n�21)3,Å=�

@il�M?G6

1*� =cnc][ffs�jichn�^ls�^_bs^l[n_^�ncmmo_m
2*� Giohn�m[gjf_m
3*� Mjonn_l�]i[n�]lcnc][ffs�jichn�^lc_^�ncmmo_m�qcnb�aif^)j[ff[^cog
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