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Z[\]̂Z[\_\\̀âb\c[\̂d\e[\cf\Ẑg[ĥdgijklfiîmn\̂o[p̀pqZ[\̂[h\[p̂r[i[llijk_s̀̂c[p̂t[hjk[̂
rpnfûvhw x̂nlZ[\c[\̂[h\y[l\̂zt[hjk[]̂Z[\_\\̀âwh̀̂{\̀[p\[kw[\|̂}fphìhijk[\̂~[pin\[\̂c[î
�ss[\̀lhjk[\̂�[jk̀înc[p̂[h\[w �̂ss[\̀lhjk�p[jk̀lhjk[\̂�n\c[pm[pw�Z[\̂\_jk̂�̂���̂dgi_̀ŷ
�̂�r�̂v\_jkì[k[\ĉz�[ì[ll[p]̂Z[\_\\̀a�̂dll[̂�h[s[pf\Z[\̂mn\̂t[hjk[̂f\ĉch[̂c_wh̀̂hw^
�fi_ww[\k_\Ẑì[k[\c[\̂�[hìf\Z[\̂[psnlZ[\̂_fiijklh[�lhjk̂_fŝrpf\cl_Z[̂ch[i[p̂�[ch\Y
Zf\Z[\�̂dge[hjkf\Z[\̂mn\̂ch[i[\̂�[ch\Zf\Z[\̂g[c�ps[\̂c[p̂_ficp�j�lhjk[\̂d\[p�[\\f\Ẑ
cfpjk̂t[hjk[�̂th\e[hi[\̂c[î�[ì[ll[pî_fŝi[h\[̂dllZ[w[h\[\̂r[ijkqs̀ig[ch\Zf\Z[\̂ehpĉ
kh[pwh̀̂_ficp�j�lhjk̂ehc[piupnjk[\�̂�h[̂ehc[piupfjkilni[̂�\̀Z[Z[\\_kw[̂mn\̂�h[s[pf\Z[\̂
f\ĉ�[hìf\Z[\̂ineh[̂c[p[\̂�[y_klf\Ẑ_lî_fjk̂[h\̂�jke[hZ[\̂mn\̂t[hjk[̂ì[ll̀̂h\̂�[h\[w^
x_ll̂[h\[̂d\\_kw[̂mn\̂r[ijkqs̀ig[ch\Zf\Z[\̂c[î�[ì[ll[pîc_p�̂�h[̂\_jksnlZ[\c[\̂�[ch\Y
Zf\Z[\̂Z[l̀[\̂_fjk̂s�p̂yf��\s̀hZ[̂r[ijkqs̀[�̂�h\[̂dfi\_kw[̂Zhl̀̂kh\ihjk̀lhjk̂[h\[îh\̂c[\̂
r[ijkqs̀ig[ch\Zf\Z[\̂c[î�[ì[ll[pîm[p[h\g_p̀[\̂[h\s_jk[\̂nc[p̂m[plq\Z[p̀[\̂�hZ[\�̀fwiY
mnpg[k_l̀i�̂�h[̂�h[s[pf\Z[\̂f\̀[p̂�hZ[\̀fwimnpg[k_l̀̂wh̀̂c[\̂ng[\̂_fiZ[s�kp̀[\̂o[plq\Z[Y
pf\Zisnpw[\̂e[pc[\̂mn\̂t[hjk[̂_�y[ùh[p̀�̂�[p̂�[ì[ll[p̂f\ĉt[hjk[̂e[pc[\̂hw x̂nlZ[\c[\̂
Z[w[h\i_w _̂fjk̂_lîz~_p̀[h[\]̂Z[\_\\̀�
v�â�pZq\yf\Z[\̂f\ĉdgq\c[pf\Z[\̂c[p̂Z[̀pnss[\[\̂o[p[h\g_pf\Z[\̂[h\ijklh[�lhjk̂ch[i[p̂
�[ch\Zf\Z[\̂w�ii[\̂h\̂�[�̀snpw ĝ[ìq̀hZ̀ ê[pc[\�̂th[pyf̂Z[\�Z̀ ĉh[̂ [̀l[�nwwf\h�_̀hm[̂
�g[pwh̀̀lf\Z|̂h\ig�̂u[p̂�[l[s_�̂nc[p̂u[p̂���_hl|̂ins[p\̂ch[̂�nuh[̂c[p̂f\̀[pijkph[g[\[\̂�p�lqY
pf\Z[\̂�g[pwh̀̀[l̀̂ehpc�̂��\clhjk[̂o[p[h\g_pf\Z[\̂k_g[\̂r�l̀hZ�[h̀|̂e[\\̂ih[̂mn\̂t[hjk[̂
h\̂�[�̀snpw ĝ[ìq̀hZ̀ ê[pc[\�
v�â�\chmhcf[ll[̂o[p[h\g_pf\Z[\̂vy�̂�_kw[\lh[s[pm[p̀pqZ[|̂�f_lh̀q̀iihjk[pf\Zim[p[h\g_pf\Y
Z[\âf\ĉd\Z_g[\̂h\̂c[\̂d\Z[gǹ[\̂gye�̂dfs̀p_Zig[ìq̀hZf\Z[\̂mn\̂t[hjk[̂k_g[\̂onpp_\Ẑ
mnp̂ch[i[\̂�[ch\Zf\Z[\�̂
v�âth\e[hi[̂_fŝch[̂r[l̀f\ẐZ[i[̀ylhjk[p̂onpijkphs̀[\̂k_g[\̂\fp̂�l_pì[ll[\c[̂�[c[f̀f\Z�̂
dfjk̂nk\[̂[h\[̂c[p_p̀hZ[̂�l_pì[llf\ẐZ[l̀[\̂c_k[p̂ch[̂Z[i[̀ylhjk[\̂onpijkphs̀[\|̂ine[h̀̂ih[̂h\̂
ch[i[\̂�[ch\Zf\Z[\̂\hjk̀ f̂\wh̀̀[lg_p̂_gZ[q\c[p̀̂nc[p̂_ficp�j�lhjk̂_fiZ[ijklnii[\̂e[pc[\�
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v�âdll[̂d\Z[gǹ[̂mn\̂t[hjk[̂ih\ĉsp[hgl[hg[\ĉf\ĉf\m[pgh\clhjk|̂ins[p\̂ih[̂\hjk̀ _̂ficp�j�Y
lhjk̂_lîm[pgh\clhjk̂Z[�[\\y[hjk\[̀ îh\ĉnc[p̂[h\[̂g[ìhww [̀̂d\\_kw[sphì [̂\̀k_l̀[\�̂�[ì[lY
lf\Z[\̂nc[p̂dfs̀pqZ[̂�_\\̂t[hjk[̂h\\[pk_lĝmn\̂mh[py[k\̂�_Z[\̂\_jk̂�fZ_\Ẑ_\\[kw[\�
v�âdll[h\̂w_�Z[glhjk̂s�p̂ch[̂�[jk̀ig[yh[kf\Z[\̂yehijk[\̂t[hjk[̂f\ĉc[w �̂[ì[ll[p̂hì^
c[p̂ch[i[̂�[ch\Zf\Z[\̂[h\yfg[yh[k[\c[̂yehijk[\̂c[\̂~_p̀[h[\̂Z[ijklnii[\[̂o[p̀p_Z|̂c[p̂
cfpjk̂ch[̂�[ì[llf\Ẑc[î�[ì[ll[pîvd\Z[gǹâf\ĉch[̂ijkphs̀lhjk[̂dfs̀p_Zig[ìq̀hZf\Ẑmn\̂
t[hjk[̂vd\\_kw[a|̂g[ĥm[pgh\clhjk̂Z[�[\\y[hjk\[̀[\̂d\Z[gǹ[\̂cfpjk̂c_îd\Z[gǹ îneh[̂
ch[̂�[ì[llf\Ẑc[î�[ì[ll[pi|̂yf̂�̀_\c[̂�nww �̀̂�h[i[p̂o[p̀p_ẐZhg̀ _̂ll[̂dgp[c[\̂yehijk[\̂
c[\̂~_p̀[h[\̂yfw ô[p̀p_ZiZ[Z[\ì_\ĉmnllìq\chẐeh[c[p�̂��\clhjk[̂�fi_Z[\̂mn\̂t[hjk[̂
mnp̂dgijklfiîch[i[îo[p̀p_Z[îih\ĉp[jk̀lhjk̂f\m[pgh\clhjk̂f\ĉw�\clhjk[̂dgp[c[\̂c[p̂~_pY
[̀h[\̂e[pc[\̂cfpjk̂c[\̂ijkphs̀lhjk[\̂o[p̀p_Ẑ[pi[̀ỳ|̂ins[p\̂ihjk̂\hjk̀ }̂[e[hlî_ficp�j�lhjk̂
_fîhk\[\̂[pZhg̀|̂c_iîm[pgh\clhjk̂snp̀Z[l̀[\�̂�h̀̂dfi\_kw[̂mn\̂r[ijkqs̀is�kp[p\̂nc[p̂~pnY
�fphì[\̂ih\ĉch[̂�h̀_pg[h̀[p̂mn\̂t[hjk[̂\hjk̀ ĝ[p[jk̀hZ̀|̂kh[pmn\̂_ge[hjk[\c[̂w�\clhjk[̂
dgp[c[\̂yf̂ p̀[ss[\�̂
v�âd\Z_g[\̂i[h̀[\ît[hjk[̂yfw r̂[Z[\ì_\ĉc[p̂�h[s[pf\Ẑnc[p̂�[hìf\Ẑvy���̂r[ehjk̀[|̂
�_�[|̂r[gp_fjkie[p̀[|̂�[l_ìg_p�[h̀|̂�nl[p_\y[\̂f\ĉ [̀jk\hijk[̂�_̀[\âineh[̂�_pì[llf\Y
Z[\̂c[pi[lg[\̂vy���̂�[hjk\f\Z[\̂f\ĉdgghlcf\Z[\âih\ĉ\fp̂_\\qk[p\c|̂}[cnjk̂g[ìw�Zlhjk̂
[pwh̀̀[l̀|̂s�p̂t[hjk[̂}[cnjk̂f\m[pgh\clhjk|̂ins[p\̂\hjk̀ [̂h\[̂m[p̀p_Zlhjk[̂o[p[h\g_pf\Ẑkh[p�Y
g[p̂mnplh[Z̀�̂�h[̂ih\ĉ�[h\[̂Z_p_\̀h[p̀[\̂�[ijk_ss[\k[h̀iw[p�w_l[|̂in\c[p\̂�[ijkp[hgf\Z[\̂
nc[p̂�[\\y[hjk\f\Z[\̂c[p̂�h[s[pf\Ẑnc[p̂�[hìf\Z�̂t_\c[li�glhjk[̂dge[hjkf\Z[\̂f\ĉdgY
e[hjkf\Z[\|̂ch[̂_fsZpf\ĉp[jk̀lhjk[p̂onpijkphs̀[\̂[psnlZ[\̂nc[p̂̀[jk\hijk[̂o[pg[ii[pf\Z[\̂
c_pì[ll[\|̂ineh[̂ch[̂�pi[̀yf\Ẑmn\̂�_f̀[hl[\̂cfpjk̂Zl[hjke[p̀hZ[̂�[hl[̂ih\ĉyflqiihZ|̂ine[h̀̂
ih[̂ch[̂�hZ\f\Ẑs�p̂ch[̂hw ô[p̀p_Ẑmnp_fiZ[i[̀ỳ[̂o[pe[\cf\Ẑ\hjk̀ ĝ[[h\̀pqjk̀hZ[\�
v�ât[hjk[̂g[kql̀̂ihjk̂c_î�hZ[\̀fw f̂\c�nc[p̂{pk[g[pp[jk̀ _̂\̂_ll[\̂mn\̂hkp̂_gZ[Z[g[Y
\[\̂d\Z[gǹ[\̂ f\ĉ�nì[\mnp_\ijklqZ[\̂ineh[̂c[w �̂[ì[ll[p̂yfp̂o[ps�Zf\ẐZ[ì[ll̀[\̂
�[hjk\f\Z[\|̂dgghlcf\Z[\|̂�[p[jk\f\Z[\|̂~pniu[�̀[\|̂�_̀_lnZ[\|̂�nc[ll[\|̂ [p�y[fZ[\̂
f\ĉ_\c[p[\̂{\̀[pl_Z[\̂f\ĉthlsiwh̀̀[l\̂mnp�̂�[p̂�[ì[ll[p̂c_pŝch[i[̂r[Z[\ìq\c[̂nk\[̂
_ficp�j�lhjk[̂ijkphs̀lhjk[̂�fìhwwf\Ẑmn\̂t[hjk[̂e[c[p̂_lîinljk[̂\njk̂h\k_l̀lhjk̂�ph̀̀[\̂
yfZq\Zlhjk̂w_jk[\|̂ih[̂g[�_\\̀ Ẑ[g[\|̂i[lgì n̂c[p̂cfpjk̂�ph̀̀[̂\f̀y[\̂nc[p̂m[pmh[lsql̀hZ[\�̂
�p̂k_̀ _̂fŝo[pl_\Z[\̂mn\̂t[hjk[̂ch[i[̂r[Z[\ìq\c[̂mnllìq\chẐ_\̂ch[i[\̂yfp�j�yfZ[g[\̂
f\ĉ[m[\̀f[ll̂Z[s[p̀hZ̀[̂�nuh[\̂yf̂m[p\hjk̀[\|̂e[\\̂ih[̂mn\̂hkw ĥw n̂pc\f\ZiZ[wq�[\̂r[Y
ijkqs̀iZ_\Ẑ\hjk̀ ŵ[kp̂g[\�̀hZ̀ ê[pc[\̂nc[p̂e[\\̂o[pk_\clf\Z[\̂\hjk̀ ŷfw d̂gijklfiî
[h\[îo[p̀p_Z[îs�kp[\�
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v�â�h[̂~p[hi[̂Z[l̀[\̂s�p̂c[\̂h\̂c[\̂dfs̀p_Zig[ìq̀hZf\Z[\̂_fsZ[s�kp̀[\̂�[hìf\Zi�̂f\ĉ
�h[s[pf\Zifws_\Z�̂�[kp�̂nc[p̂�n\c[pl[hìf\Z[\̂e[pc[\̂Z[in\c[p̀̂ g[p[jk\[̀�̂�h[̂~p[hi[̂
m[pì[k[\̂ihjk̂h\̂�{�¤̂gpf̀ ǹ̂s�p̂\[̀ ǹ̂_ĝ [p�̂[h\ijklh[�lhjk̂o[pl_cf\Ẑhw  ̂[p�|̂}[cnjk̂
_fiijklh[�lhjk̂�\̀l_cf\Z|̂[îi[ĥc[\\|̂yehijk[\̂c[\̂~_p̀[h[\̂hì îjkphs̀lhjk̂[̀e_î_\c[p[î
m[p[h\g_p̀�̂�f̂c[\̂~p[hi[\̂�nww`̂ch[̂{wi_̀yì[f[p̂h\̂c[p̂}[e[hlhZ[\̂Z[i[̀ylhjk[\̂t�k[̂
kh\yf|̂g[ĥ��unp̀lh[s[pf\Z[\̂�nll̂ineh[̂r[g�kp[\̂f\ĉ_\c[p[p̂�ss[\̀lhjk[p̂dgZ_g[\�̂�[ĥ
�h[s[pf\Z[\̂f\ĉ�[hìf\Z[\̂h\̂c[p̂�{̂ k_̀ ĉ[p̂�[ì[ll[p̂t[h�jk[̂mnp̂c[p̂dfis�kpf\Ẑc[î
{wi_̀y[îi[h\[̂}[e[hlhZ[̂{wi_̀yì[f[phc[\̀hb�_̀hn\i\fww[p̂wh̀yf̀[hl[\|̂f\̀[p̂c[p̂[p̂ch[̂
�pe[pgig[ì[f[pf\Ẑh\\[pk_lĝc[p̂�{̂cfpjks�kp̀|̂ineh[̂t[hjk[̂c_p�g[p̂yf̂h\snpwh[p[\|̂nĝ
[h\̂in̂Z[\_\\̀[î�[hk[\Z[ijkqs̀̂hw f̂wi_̀yì[f[pp[jk̀lhjk[\̂�h\\[̂mnplh[Z̀�
v�â�_\Z[lîg[in\c[p[p̂o[p[h\g_pf\Ẑhì ĉh[̂�_klf\Z|̂nk\[̂}[c[\̂dgyfẐf\ĉiu[i[\sp[ĥ_fŝ
[h\̂�_\��n\̀n̂mn\̂t[hjk[̂yf̂l[hì[\�̂ [jki[l\̂f\ĉ�jk[j�îe[pc[\̂l[chZlhjk̂[ps�llf\Zik_lY
g[p̂_\Z[\nww[\�
v�â�[ĥinsnp̀hZ[p̂d\lh[s[pf\Ẑc[p̂ _p[̂hì ĉh[̂_w �̂_Z[̂c[p̂�h[s[pf\ẐZ�l̀hZ[̂~p[hilhì[̂w_�Y
Z[g[\c|̂hw �̂gphZ[\̂c[p̂h\̂c[p̂dfs̀p_Zig[ìq̀hZf\ẐZ[\_\\̀[̂~p[hi|̂nc[p|̂ins[p\̂ch[̂dfsY
p̀_Zig[ìq̀hZf\Ẑ�[h\[̂~p[hi_\Z_g[\̂[\̀kql̀|̂c[p̂~p[hîc[p̂_w �̂_Ẑc[p̂dfs̀p_Zig[ìq̀hZf\Ẑ
Z�l̀hZ[\̂~p[hilhì[�̂�[ĥc[\̂h\̂�_̀_lnZ[\̂_\Z[Z[g[\[\̂~p[hi[\̂gye�̂c[\̂ch[i[\̂g[hZ[s�Z̀[\̂
~p[hilhì[\̂g[kql̀̂ihjk̂t[hjk[̂~p[hiq\c[pf\Z[\̂Zpf\ciq̀ylhjk̂mnp�̂
v�â�fiq̀ylhjk[̂�[hìf\Z[\|̂ch[̂t[hjk[̂eqkp[\ĉc[p̂�[hìf\Zi[pgph\Zf\Ẑ_fŝdfssnpc[pf\Ẑ
c[î�[ì[ll[pî[pgph\Z̀ f̂\ĉch[̂\hjk̀ ĥ\̂hw d̂\Z[gǹ m̂n\̂t[hjk[̂nc[p̂h\̂[h\[p̂mn\̂t[hjk[̂_\Y
Z[\nww[\[\̂�[ì[llf\Ẑc[î�[ì[ll[pî[\̀k_l̀[\̂ih\c|̂�_\\̂t[hjk[̂c[w �̂[ì[ll[p̂Z[in\c[p̀̂
yf̂w_p�̀�glhjk[\̂�n\ch̀hn\[\̂h\̂�[jk\f\Ẑì[ll[\�̂th[pf\̀[p̂s_ll[\̂h\ig[in\c[p[̂_fjk̂ihjk̂
_fîmn\̂t[hjk[̂[ps�ll̀[\̂¥\c[pf\Zie�\ijk[\̂c[î�[ì[ll[pî[pZ[g[\c[̂�[kpl[hìf\Z[\̂mn\̂
t[hjk[|̂nk\[̂c_iîc[p̂�[ì[ll[p̂kh[p_fŝZ[in\c[p̀̂kh\Z[eh[i[\̂e[pc[\̂wfii�
v¦â�h[̂�[jk\f\Z[\̂ih\ĉyf̂c[w �̂[h̀uf\�̀ ŝqllhẐf\ĉy_klg_p|̂c[p̂h\̂c[p̂�[jk\f\ẐZ[\_\\̀^
nc[p̂yehijk[\̂c[\̂~_p̀[h[\̂m[p[h\g_p̀̂hì�̂�ne[h̀̂�[h\[̂g[in\c[p[̂�[ìhwwf\Ẑgye�̂o[p[h\Y
g_pf\ẐZ[̀pnss[\̂efpc[|̂k_̀ ĉh[̂�_klf\Ẑh\\[pk_lĝmn\̂��̂�_Z[\̂\_jk̂�_̀fw ĉ[p̂�[jk\f\Ẑ
nk\[̂dgyfẐyf̂[psnlZ[\�̂�_�Z[g[\ĉs�p̂ch[̂�[jk̀y[h̀hZ�[h̀̂c[p̂�_klf\Ẑhì ĉ_î�_̀fw ĉ[p̂
 [p̀ì[llf\Ẑc[î�[jk\f\Zig[̀p_Z[î_fŝc[w �̂_\��n\̀n̂mn\̂t[hjk[�̂
v§ât[hjk[̂hì^̈ _̂fjk̂hw �̂_kw[\̂[h\[p̂l_fs[\c[\̂r[ijkqs̀ig[yh[kf\Ẑ¨̂}[c[py[h̀̂g[p[jk̀hZ̀|̂
[h\[̂�[hìf\ẐZ_\ŷnc[p̂̀[hle[hi[̂\fp̂Z[Z[\̂onp�_ii[̂cfpjkyfs�kp[\�̂�h\[\̂[\̀iup[jk[\c[\̂
onpg[k_l̀̂[p�lqp̀̂t[hjk[̂iuq̀[ì[\îwh̀̂i[h\[p̂dfs̀p_Zig[ìq̀hZf\Z�̂
v©ât[hjk[̂hì [̂g[\s_llîg[p[jk̀hZ̀|̂\njk̂_fiì[k[\c[̂�h[s[pf\Z[\̂nc[p̂�[hìf\Z[\̂\fp̂Z[Z[\̂
onp_fiy_klf\Ẑnc[p̂�hjk[pk[h̀il[hìf\Ẑ_fiyfs�kp[\̂nc[p̂yf̂[pgph\Z[\|̂e[\\̂hkp̂\_jk̂dgY
ijklfiîc[îo[p̀p_Z[î{wìq\c[̂g[�_\\̀ ê[pc[\|̂e[ljk[̂ch[̂�p[ch̀e�pchZ�[h̀̂c[î�[ì[ll[pî
e[i[\̀lhjk̂yf̂wh\c[p\̂Z[[hZ\[̀ îh\ĉf\ĉcfpjk̂e[ljk[̂ch[̂�[y_klf\Ẑc[p̂nss[\[\̂xnpc[pf\Y
Z[\̂mn\̂t[hjk[̂cfpjk̂c[\̂�[ì[ll[p̂_fîc[w }̂[e[hlhZ[\̂o[p̀p_Zim[pkql̀\hîv[h\ijklh[�lhjk̂_fî
_\c[p[\̂�h\y[l_fs̀pqZ[\|̂s�p̂ch[̂c[pi[lg[̂�_kw[\m[p̀p_ẐZhl̀âZ[sqkpc[̀ êhpĉvy���̂cfpjk̂
d\̀p_Ẑ_fŝ�p�ss\f\Ẑ[h\[î�\inlm[\ym[ps_kp[\i|̂dgl[k\f\Ẑ[h\[îehjk̀hZ[\̂�p[ch̀i|̂th\Z_g[̂
f\Z[c[j�̀[p̂�jk[j�i|̂[̀j�a�̂ [h̀[pkh\̂hì t̂[hjk[̂h\̂[h\[w înljk[\̂x_ll̂g[p[jk̀hZ̀|̂_ll[̂xnpc[Y
pf\Z[\̂Z[Z[\̂c[\̂�[ì[ll[p̂insnp̀̂sqllhẐyf̂ì[ll[\�̂
vªât[hjk[̂hì f̂\g[ijk_c[̀ ê[h̀[p[p̂d\iup�jk[̂g[p[jk̀hZ̀|̂g[ĥ�_klf\Zip�j�ì_\ĉch[̂e[hY
[̀p[̂�[lh[s[pf\Ẑc[î�[ì[ll[pî_fiyfi[̀y[\|̂ghîiqw l̀hjk[̂�_klf\Zip�j�ìq\c[̂_fîc[p̂r[Y
ijkqs̀ig[yh[kf\Ẑg[Zlhjk[\̂ih\c|̂f\ĉhw x̂_ll[̂c[î�_klf\Zim[pyfZîo[pyfZiyh\i[\̂h\̂c[p̂
Z[i[̀ylhjk̂mnpZ[i[k[\[\̂t�k[̂ineh[̂�_k\Z[g�kp[\̂yf̂g[p[jk\[\�̂�[ĥ�_klf\Z[\̂\_jk̂
xqllhZ�[h̀̂e[pc[\̂o[pyfZiyh\i[\̂h\̂t�k[̂mn\̂ª̂« û�_�̂�g[p̂c[w �̂_ihiyh\ii_̀ŷg[p[jk\[̀�̂
�h[̂dgl[k\f\Ẑmn\̂�jk[j�înc[p̂ [jki[l\̂gl[hg̀ _̂ficp�j�lhjk̂mnpg[k_l̀[\�̂�hi�n\̀�̂f\ĉ
 [jki[liu[i[\̂Z[k[\̂yf̂�_ì[\̂c[î�[ì[ll[pîf\ĉih\ĉinsnp̀̂sqllhZ�̂t[hjk[̂k_s̀[̀ \̂hjk̀ ŝ�p̂
p[jk̀y[h̀hZ[̂onpl[Zf\Z�̂�[ĥ�_klf\Ẑcfpjk̂�jk[j�̂Zhl̀̂_lî�h\Z_\Zì_Ẑc[p̂�_Z|̂_\̂c[w ĉ[p̂
�jk[j�g[̀p_Ẑc[w �̂n\̀n̂mn\̂t[hjk[̂f\ehc[ppf¬hjk̂Zf̀Z[ijkph[g[\̂hì�̂t[hjk[̂hì Ẑpf\ciq̀yY
lhjk̂g[p[jk̀hZ̀|̂�_klf\Z[\̂yf\qjkì _̂fŝql̀[p[̂�jkflc[\̂c[î�[ì[ll[pî_\yfp[jk\[\̂f\ĉ[p̂
ehpĉc[\̂�[ì[ll[p̂�g[p̂ch[̂dp̀̂c[p̂[psnlZ̀[\̂o[pp[jk\f\Ẑh\snpwh[p[\�̂�h[îZhl̀̂_fjk̂hw x̂_ll[̂
_\c[pil_f̀[\c[p̂�[ìhwwf\Z[\̂c[î�[ì[ll[pi�̂�h\ĉg[p[h̀î�nì[\̂f\ĉ�h\i[\̂[\̀ì_\c[\|̂
in̂hì t̂[hjk[̂g[p[jk̀hZ̀|̂ch[̂�_klf\Ẑyf\qjkì _̂fŝch[̂�nì[\|̂c_\\̂_fŝch[̂�h\i[\̂f\ĉyfl[̀ỳ^
_fŝch[̂t_fùl[hìf\Ẑ_\yfp[jk\[\�
v­â�_î�[jk̀|̂�_klf\Z[\̂yfp�j�yfk_l̀[\̂nc[p̂wh̀̂r[Z[\_\iup�jk[\̂_fsyfp[jk\[\|̂ì[k̀^
c[w �̂[ì[ll[p̂\fp̂h\ine[h̀̂yf|̂_lîi[h\[̂r[Z[\_\iup�jk[̂f\g[ìph̀̀[\̂nc[p̂p[jk̀i�pqs̀hẐ
s[ìZ[ì[ll̀̂ih\c�
v��â�nll̀[\̂hw �̂[h̀p_fw ŷehijk[\̂o[p̀p_Ziijklfiîf\ĉ�h[s[pf\Ẑf\mnpk[pZ[i[k[\[̂f\ĉ
cfpjk̂t[hjk[̂\hjk̀ ĝ[[h\¬fiig_p[̂~p[hi[pk�kf\Z[\̂nc[p̂�p[cfyh[pf\Z[\̂_fsZpf\ĉmn\̂~p[hiY
q\c[pf\Z[\̂c[p̂[h\Z[i[̀ỳ[\̂�nk�|̂thls�̂nc[p̂�[̀ph[giìnss[|̂ineh[̂_fsZpf\ĉ�\[pZh[up[hiq\Y
c[pf\Z[\|̂fw ŵ[kp̂_lî��̂« [̂h\̀p[̀[\|̂in̂hì t̂[hjk[̂nc[p̂c[p̂�[ì[ll[p̂g[p[jk̀hZ̀|̂mn\̂c[p̂
}[e[hlî_\c[p[\̂o[p̀p_Ziu_p̀[ĥ[h\[̂d\u_iif\Ẑc[îm[p[h\g_p̀[\̂�_fsup[hi[îcfpjk̂®[fm[pY
k_\clf\Ẑc_p�g[p̂yf̂m[pl_\Z[\�̂�h[̂ hp�i_w�[h̀̂c[îo[p̀p_Z[îhw �̂gphZ[\̂gl[hg̀ m̂n\̂ch[i[\̂
®[fm[pk_\clf\Z[\̂f\g[p�kp̀�̂x�kp[\̂ch[̂®[fm[pk_\clf\Z[\̂yf̂�[h\[p̂�h\hZf\Z|̂ih\ĉinenkl̂
t[hjk[̂_lî_fjk̂c[p̂�[ì[ll[p̂g[p[jk̀hZ̀|̂mnw ô[p̀p_Ẑyfp�j�yf̀p[̀[\�̂
v��â�\̀iup[jk[\c[îZhl̀̂_fjk̂e[\\̂ihjk̂yehijk[\̂o[p̀p_Ziijklfiîf\ĉ�h[s[pf\Ẑf\mnpY
k[pZ[i[k[\̂f\ĉcfpjk̂\hjk̀ ĝ[[h\¬fiig_p̂c[p̂mnw �̂̀_̀hìhijk[\̂�f\c[i_w`̂h\̂ h[ig_c[\̂
s�p̂ch[̂Z[i_w [̀̂�f\c[ip[ufglh�̂�[f̀ijkl_\ĉ_w l̀hjk̂s[ìZ[ì[ll̀[̂o[pgp_fjk[pup[hih\c[�̂
Z[Z[\�g[p̂c[w �̂̀_\ĉyfw �̂[h̀uf\�̀ ĉ[p̂�[ì[llf\Ẑc[î�[ì[ll[pîfw ŵ[kp̂_lî¦̂« q̂\c[p̀�̂̂
�#̄�#°%$±$)²$%-"#°%$±$)³$)²́ 3$)6,3$,
v�â�h[̂�h[s[py[h̀̂[pZhg̀ îhjk̂_fîc[\̂o[p[h\g_pf\Z[\̂c[p̂~_p̀[h[\�̂�kp[̂�h\k_l̀f\Ẑcfpjk̂
t[hjk[̂i[̀ỳ m̂np_fi|̂c_iî_ll[̂�_fswq\\hijk[\̂f\ĉ [̀jk\hijk[\̂xp_Z[\̂yehijk[\̂c[\̂~_p�
[̀h[\̂Z[�lqp̀̂ih\ĉf\ĉc[p̂�[ì[ll[p̂_ll[̂hkw n̂glh[Z[\c[\̂o[pu¬hjk̀f\Z[\̂[ps�ll̀̂k_̀�̂�ì ĉh[î
\hjk̀ ĉ[p̂x_ll|̂in̂m[plq\Z[p̀̂ihjk̂ch[̂�h[s[py[h̀̂_\Z[w[ii[\|̂ine[h̀̂\hjk̀ t̂[hjk[̂ch[̂o[py�Z[Y
pf\Ẑyf̂m[p̀p[̀[\̂k_̀�̂�ns[p\̂o[pi[\cf\Ẑm[p[h\g_p̀̂efpc[|̂g[yh[k[\̂ihjk̂�h[s[psphì[\̂f\ĉ
�h[s[p̀[pwh\[̂_fŝc[\̂�[h̀uf\�̀ ĉ[p̂�g[pZ_g[̂_\̂c[\̂�u[ch̀[fp|̂xp_jk̀s�kp[p̂nc[p̂in\ì ŵh̀̂
c[w �̂p_\iunp̀̂ g[_fs̀p_Z̀[\̂�ph̀̀[\�̂�ns[p\̂yehijk[\̂c[\̂~_p̀[h[\̂\hjk̀ _̂ficp�j�lhjk̂[h\̂
xh�Z[ijkqs̀̂m[p[h\g_p̀̂enpc[\̂hì|̂Zhl̀̂ch[̂�h\k_l̀f\Ẑmn\̂�h[s[psphì[\̂\hjk̀ _̂lîe[i[\̀lhjk[p̂
�\k_l̀̂c[p̂�[hìf\Ziu¬hjk̀[\̂mn\̂t[hjk[|̂inc_iî_fjk̂[h\[̂m[piuq̀[̀[̂�[hìf\Ẑ[h\[̂�ps�llf\Ẑ
c[p̂�[hìf\Ziu¬hjk̀ m̂n\̂t[hjk[̂c_pì[ll̀�
v�â�psnlZ̀ ĥ\snlZ[̂c[îo[pijkflc[\îc[î�[ì[ll[pîc[p̂o[pi_\ĉgye�̂ch[̂dg\_kw[̂\hjk̀^
p[jk̀y[h̀hZ|̂in̂ì[k̀ t̂[hjk[̂\_jk̂i[h\[p̂ _kl̂c_î�[jk̀ ŷf|̂\_jk̂�[̀yf\Ẑ[h\[p̂®_jksphì m̂n\̂
ye�lŝv��â [p�̀_Z[\̂[\̀e[c[p̂[h\[̂��j�ì_\cip[jk\f\Ẑ_fiyfì[ll[\̂nc[p̂mnw ô[p̀p_Ẑ
yfp�j�yf̀p[̀[\̂nc[p̂�jk_c[\i[pi_̀ŷyf̂m[pl_\Z[\�
v�ât[hjk[̂k_s̀[̀ \̂hjk̀ ŝ�p̂{\w�Zlhjk�[h̀̂c[p̂�h[s[pf\Ẑnc[p̂s�p̂�h[s[pm[py�Z[pf\Z[\|̂ine[h̀̂
ch[i[̂cfpjk̂k�k[p[̂r[e_l̀̂nc[p̂in\ìhZ[|̂yfw �̂[h̀uf\�̀ ĉ[îo[p̀p_Zi_gijklfii[î\hjk̀ m̂npY
k[pi[kg_p[̂�p[hZ\hii[̂vy���̂�[̀ph[giì�pf\Z[\̂_ll[p̂dp̀|̂�jkeh[phZ�[h̀[\̂h\̂c[p̂�_̀[ph_l�̂nc[p̂
�\[pZh[g[ijk_ssf\Z|̂�p_\iunp̀m[py�Z[pf\Z[\|̂�̀p[h�i|̂p[jk̀wq�hZ[̂dfiiu[ppf\Z[\|̂�_\Z[l̂
_\̂dpg[h̀i�pqs̀[\|̂�\[pZh[̂nc[p̂�nkìnss[\|̂�jkeh[phZ�[h̀[\̂g[ĥc[p̂�[ijk_ssf\Ẑmn\̂\ǹe[\Y
chZ[\̂g[k�pclhjk[\̂r[\[kwhZf\Z[\|̂g[k�pclhjk[̂�_�\_kw[\̂nc[p̂ch[̂_figl[hg[\c[|̂\hjk̀^
phjk̀hZ[̂nc[p̂\hjk̀ p̂[jk̀y[h̀hZ[̂�[lh[s[pf\Ẑcfpjk̂�h[s[p_\̀[\âm[pfpi_jk̀ ênpc[\̂ih\c|̂ch[̂
t[hjk[̂\hjk̀ ŷf̂m[p̀p[̀[\̂k_̀�̂�ns[p\̂inljk[̂�p[hZ\hii[̂t[hjk[̂ch[̂�h[s[pf\Ẑnc[p̂�[hìf\Ẑ
e[i[\̀lhjk̂[pijke[p[\̂nc[p̂f\w�Zlhjk̂w_jk[\̂f\ĉch[̂�[kh\c[pf\Ẑ\hjk̀ \̂fp̂mn\̂mnp�Y
g[pZ[k[\c[p̂�_f[p̂hì|̂hì t̂[hjk[̂yfw �̂�j�̀ph̀̀ m̂nw ô[p̀p_Ẑg[p[jk̀hZ̀�̂�[ĥth\c[p\hii[\̂
mnp�g[pZ[k[\c[p̂�_f[p̂m[plq\Z[p\̂ihjk̂ch[̂�h[s[p�̂nc[p̂�[hìf\Zisphì[\̂nc[p̂m[pijkh[g[\̂
ihjk̂ch[̂�h[s[p�̂nc[p̂�[hìf\Zì[pwh\[̂fw ĉ[\̂�[h̀p_fw ĉ[p̂�[kh\c[pf\Ẑyfy�Zlhjk̂[h\[p̂
_\Z[w[ii[\[\̂d\l_fssphì�̂�ne[h̀̂c[w �̂[ì[ll[p̂h\snlZ[̂c[p̂o[py�Z[pf\Ẑch[̂dg\_kw[̂c[p̂
�h[s[pf\Ẑnc[p̂�[hìf\Ẑ\hjk̀ ŷfyfwf̀[\̂hì|̂�_\\̂[p̂cfpjk̂f\m[py�Zlhjk[̂ijkphs̀lhjk[̂�p�lqY
pf\ẐZ[Z[\�g[p̂t[hjk[̂mnw ô[p̀p_Ẑyfp�j�̀p[̀[\�
v�â�[p̂�[ì[ll[p̂�_\\̂nk\[̂xphìi[̀yf\Ẑmnw ô[p̀p_Ẑyfp�j�̀p[̀[\|̂e[\\̂t[hjk[̂ch[̂Z[i_wY
[̀̂�[hìf\Ẑmnp̂r[s_kp�g[pZ_\Ẑ[\cZ�l̀hẐf\w�Zlhjk̂ehpc�̂�[p̂�[ì[ll[p̂�_\\̂c_p�g[p̂kh\_fî
mnw ô[p̀p_Ẑyfp�j�̀p[̀[\|̂e[\\̂g[ĥ[h\[p̂�[ì[llf\Ẑch[̂dfis�kpf\Ẑ[h\[î�[hlîc[p̂�h[s[pf\Ẑ
f\w�Zlhjk̂ehpĉf\ĉ[p̂[h\̂g[p[jk̀hZ̀[î�\̀[p[ii[̂_\̂c[p̂dgl[k\f\Ẑc[p̂�[hllh[s[pf\Ẑk_̀�̂�ì^
ch[î\hjk̀ ĉ[p̂x_ll|̂in̂k_̀ ĉ[p̂�[ì[ll[p̂c[\̂_fŝch[̂�[hllh[s[pf\Ẑ[\̀s_ll[\c[\̂o[p̀p_Ziup[hi[î
yf̂y_kl[\�̂�_ii[lg[̂Zhl̀̂g[ĥ{\m[pw�Z[\̂mn\̂t[hjk[�̂
v¦âr[pq̀ t̂[hjk[̂wh̀̂[h\[p̂�h[s[pf\Ẑnc[p̂�[hìf\Ẑh\̂o[pyfẐnc[p̂ehpĉhkp̂[h\[̂�h[s[pf\Ẑ
nc[p̂�[hìf\Z|̂Zl[hjk̂_fîe[ljk[w r̂pf\c[|̂f\w�Zlhjk|̂in̂hì ĉh[̂t_s̀f\Ẑmn\̂t[hjk[̂_fŝ
�jk_c[\i[pi_̀ŷ\_jk̂�_�Z_g[̂c[î�̂��̂ch[i[p̂�[ch\Zf\Z[\̂g[ijkpq\�̀�̂�jk_c[\iu_fijk_Y
l[\̂f\c�nc[p̂o[p̀p_Ziìp_s[\̂g[c�ps[\̂h\̂}[c[w x̂_ll̂c[p̂_ficp�j�lhjk[\̂ijkphs̀lhjk[\̂o[p�
[h\g_pf\Ẑyehijk[\̂c[\̂~_p̀[h[\�̂dfjk̂g[ĥ_ficp�j�lhjk̂m[p[h\g_p̀[\̂�jk_c[\iu_fijk_l[\̂
gl[hg̀ t̂[hjk[̂h\̂}[c[w x̂_ll̂c[p̂®_jke[hîmnpg[k_l̀[\|̂c_iîc[w �̂[ì[ll[p̂Z_p̂�[h\̂nc[p̂\fp̂
[h\̂Z[ph\Z[p[p̂�jk_c[\̂_lîch[̂~_fijk_l[̂[\̀ì_\c[\̂hì�̂
�#µ�#¶)±·226,3�1)-"#�$)�9,4"#�$)79&.6,3"#°%$±$)6,3#6,4#� ,9'�$
v�â�ps�llf\Zinp̀̂s�p̂_ll[̂�[hìf\Z[\̂_fîc[w ŷehijk[\̂c[\̂~_p̀[h[\̂Z[ijklnii[\[\̂o[p̀p_Ẑ
hì ĉ[p̂¤p̀̂ c[p̂t_\c[li\h[c[pl_iif\Ẑmn\̂t[hjk[�̂�jkflc[̀ t̂[hjk[̂_fjk̂ch[̂�\ì_ll_̀hn\|̂hì^
�ps�llf\Zinp̀̂c[p̂¤p̀|̂_\̂c[w ĉh[̂�\ì_ll_̀hn\̂yf̂[psnlZ[\̂k_̀�̂�ne[h̀̂\hjk̀îdge[hjk[\c[î
yehijk[\̂c[\̂~_p̀[h[\̂Z[p[Z[l̀̂hì|̂lh[s[p̀̂ c[p̂�[ì[ll[p̂t[hjk[̂ch[̂ _p[̂yfp̂�[_pg[h̀f\Ẑ
�nì[\sp[ĥ_\�
v�â�h[̂�h[s[pf\Ẑc[p̂ _p[̂[psnlZ̀|̂e[\\̂\hjk̀î_\c[pîm[p[h\g_p̀|̂_ĝh\lq\chijk[w  ̂[p�̂�̂
�̧   Ẑ[wq�̂�\jǹ[pwî�����̂�h[̂o[pi_\c�nì[\̂ p̀qZ̀ ĉ[p̂�[ì[ll[p�̂�[p̂�[ì[ll[p̂�_\\̂c[\̂
xp_jk̀s�kp[p̂g[ìhww[\�̂�h[̂ _p[̂hì f̂\Z[ihjk[p̀̂yf̂m[pi[\c[\�̂�h\̂�h[s[p_mhî�_\\̂m[p[h\Y
g_p̀̂ e[pc[\�̂�h[̂�[\cf\Ẑehpĉmn\̂t[hjk[̂\fp̂_fŝ_ficp�j�lhjk[\̂ f\ijk̂c[î�[ì[ll[pî
f\ĉ_fŝi[h\[̂�nì[\̂Z[Z[\̂�h[gì_kl|̂�pfjk�|̂�p_\iunp̀�|̂x[f[p�̂f\ĉ _ii[pijkqc[\̂nc[p̂
in\ìhZ[̂m[pihjk[pg_p[̂�hih�[\̂m[pihjk[p̀�̂
v�âo[pu_j�f\Zi�nì[\̂s�p̂�u[yh_lm[pu_j�f\Z[\|̂eh[̂y�̂��̂t�li[\̂[̀j�|̂e[pc[\̂mnw �̂[ì[ll[p̂
Z[̀p_Z[\|̂[îi[ĥc[\\̂ch[̂~_p̀[h[\̂ p̀[ss[\̂ch[ig[y�Zlhjk̂[h\[̂_ge[hjk[\c[̂�[Z[lf\Z�
v�â�np̀h[p̀[̂f\ĉg[ĥ�nwgh\_̀hn\[\̂m[p�_fsiZ[p[jk̀[̂�[hllh[s[pf\Z[\̂ih\ĉyflqiihZ|̂ine[h̀̂

s�p̂c[\̂�[ì[ll[p̂yfwf̀g_p̂nc[p̂mnpk[p̂_\Z[��\chZ̀ îh\c�̂{\inp̀h[p̀[̂�[hllh[s[pf\Y
Z[\̂ih\ĉ\fp̂wh̀̂�fìhwwf\Ẑc[î�[ì[ll[pîì_̀ k̀_s̀�
v¦â�h[̂r[s_kp̂c[îyfsqllhZ[\̂{\̀[pZ_\Zîf\ĉc[p̂yfsqllhZ[\̂o[pijkl[jk̀[pf\ẐZ[k̀^
_fŝc[\̂�[ì[ll[p̂�g[p|̂e[\\̂c[p̂�h[s[pZ[Z[\ì_\ĉc_î [p�̂m[pl_ii[\̂k_̀|̂f\ĉ
ye_p̂_fjk̂c_\\|̂e[\\̂�[hllh[s[pf\Z[\̂[psnlZ[\̂nc[p̂t[hjk[̂\njk̂_\c[p[̂�[hìf\Y
Z[\|̂eh[̂y���̂ch[̂o[pi_\c�nì[\̂nc[p̂d\lh[s[pf\Ẑf\ĉdfsì[llf\Ẑ�g[p\nww[\̂
k_̀�̂�h[îZhl̀̂f\_gkq\ZhẐc_mn\̂e[ljk[̂�l_fi[l̂Z[wq�̂�\jǹ[pwî����̂hw �̂h\y[ls_ll̂
m[p[h\g_p̀̂efpc[�̂�ne[h̀̂[h\[̂dg\_kw[̂yf̂[psnlZ[\̂k_̀|̂hì ĉh[i[̂s�p̂c[\̂r[s_kp�Y
g[pZ_\Ẑw_�Z[g[\c�̂�h[̂wfiîf\m[py�Zlhjk̂yfw d̂g\_kw[̀[pwh\|̂khlsie[hi[̂\_jk̂
c[p̂�[lcf\Ẑmn\̂t[hjk[̂�g[p̂ch[̂dg\_kw[g[p[h̀ijk_s̀̂cfpjkZ[s�kp̀̂e[pc[\�̂�[p̂
�[ì[ll[p̂c_pŝch[̂dg\_kw[̂g[ĥonplh[Z[\̂[h\[î\hjk̀ ê[i[\̀lhjk[\̂�_\Z[lî\hjk̀^
m[pe[hZ[p\�̂�h[̂cfpjk̂[h\[̂f\g[p[jk̀hZ̀[̂o[pe[hZ[pf\Ẑc[p̂dg\_kw[̂[\̀ì[k[\Y
c[\̂�nì[\̂Z[k[\̂yf̂�_ì[\̂c[î�[ì[ll[pi�̂
v§âo[py�Z[p̀̂ ihjk̂nc[p̂f\̀[pgl[hg̀ ĉ[p̂o[pi_\ĉgye�̂ch[̂dg\_kw[̂h\snlZ[̂mn\̂
{wìq\c[\|̂ch[̂t[hjk[̂\hjk̀ ŷfyfp[jk\[\̂ih\c|̂Z[k̀ ĉh[̂r[s_kp̂c[îyfsqllhZ[\̂{\Y
[̀pZ_\Zîf\ĉc[p̂yfsqllhZ[\̂o[pijkl[jk̀[pf\Ẑmnw �̂_Z[̂c[p̂�[lcf\Ẑc[p̂o[pi_\c�̂
gye�̂dg\_kw[g[p[h̀ijk_s̀̂_fŝc[\̂�[ì[ll[p̂�g[p�
v©â�_Z[p�nì[\̂ \_jk̂ r[s_kp�g[pZ_\Ẑ p̀qZ̀ ĉ[p̂�[ì[ll[p�̂�[ĥ�_Z[pf\Ẑcfpjk̂
t[hjk[̂g[̀p_Z[\̂ch[̂�_Z[p�nì[\̂�|�¦« ĉ[î�[jk\f\Zig[̀p_Z[îc[p̂yf̂l_Z[p\c[\̂
�h[s[pZ[Z[\ìq\c[̂upn̂_gZ[l_fs[\[̂�_l[\c[penjk[|̂h\iZ[i_w`̂}[cnjk̂\hjk̀ ŵ[kp̂
_lî¦« ĉ[î [p̀îc[p̂mnw d̂\\_kw[m[pyfẐ[ps_iì[\̂�[hìf\Z[\�̂�h[̂r[l̀[\cw_Y
jkf\Ẑf\ĉc[p̂®_jke[hîe[h̀[p[p̂nc[p̂Z[ph\Z[p[p̂�_Z[p�nì[\̂gl[hg[\̂mnpg[k_l̀[\�
vªâ�ne[h̀̂[h\[̂dg\_kw[̂ì_̀ ỳfb\c[\̂k_̀|̂Zhl̀̂ch[̂�_fsi_jk[̂_lî_gZ[\nww[\|̂
e[\\̂
§�ª��̂ch[̂�h[s[pf\Ẑf\c|̂ins[p\̂t[hjk[̂_fjk̂ch[̂�\ì_ll_̀hn\̂ijkflc[̀|̂ch[̂�\ì_ll_Y
h̀n\̂_gZ[ijklnii[\̂hì|
§�ª��̂t[hjk[̂ch[îc[w �̂[ì[ll[p̂f\̀[p̂th\e[hî_fŝch[̂dg\_kw[b�̀hn\̂\_jk̂ch[i[w^
�̂¦̂wh̀Z[̀[hl̀̂f\ĉhk\̂yfp̂dg\_kw[̂_fsZ[snpc[p̀̂k_̀|
§�ª��̂i[h̀̂c[p̂�h[s[pf\Ẑnc[p̂�\ì_ll_̀hn\̂ye�lŝv��â [p�̀_Z[̂m[pZ_\Z[\̂ih\ĉnc[p̂
c[p̂�[ì[ll[p̂wh̀̂c[p̂®f̀yf\Ẑc[p̂�_fsi_jk[̂g[Zn\\[\̂k_̀ v̂y���̂ch[̂Z[lh[s[p̀[̂d\Y
l_Z[̂h\̂�[̀ph[ĝZ[\nww[\̂k_̀âf\ĉh\̂ch[i[w x̂_ll̂i[h̀̂�h[s[pf\Ẑnc[p̂�\ì_ll_̀hn\̂
i[jkîv§â [p�̀_Z[̂m[pZ_\Z[\̂ih\c|̂f\c
§�ª��̂c[p̂�[ì[ll[p̂ch[̂dg\_kw[̂h\\[pk_lĝch[i[î�[h̀�p_fwî_fî[h\[w _̂\c[p[\̂
rpf\ĉ_lîe[Z[\̂[h\[ît[hjk[̂_\Z[y[hZ̀[\̂�_\Z[li|̂c[p̂ch[̂®f̀yf\Ẑc[p̂�_fsi_jk[̂
f\w�Zlhjk̂w_jk̀ n̂c[p̂e[i[\̀lhjk̂g[[h\̀pqjk̀hZ̀|̂f\̀[pl_ii[\̂k_̀�
�#¹#¶%3$,-6��³1) $'92-
v�â�h[̂g[_pg[h̀[̀[̂ _p[̂gl[hg̀ ĝhîyfp̂mnllìq\chZ[\̂�[y_klf\Ẑiqw l̀hjk[p̂xnpc[Y
pf\Z[\̂_fî _p[\lh[s[pf\Z[\̂_fîc[p̂Z[i_w [̀\̂r[ijkqs̀im[pgh\cf\Ẑyehijk[\̂c[\̂
~_p̀[h[\|̂[h\ijklh[�lhjk̂®[g[\snpc[pf\Z[\|̂�jk_c[\i[pi_̀y_\iup�jk[\̂f\ĉ�h\l�Y
if\Z[\̂mn\̂�jk[j�îf\ĉ [jki[l\|̂�hZ[\̀fw m̂n\̂t[hjk[̂vzonpg[k_l̀ie_p[]a�̂�[p̂
�hZ[\̀fwimnpg[k_l̀̂gl[hg̀ _̂fjk̂c_\\̂g[ì[k[\|̂e[\\̂[h\y[l\[̂xnpc[pf\Z[\̂mn\̂
t[hjk[̂h\̂[h\[̂l_fs[\c[̂�[jk\f\Ẑ_fsZ[\nww[\̂e[pc[\̂f\ĉc[p̂�_lcn̂Z[ynZ[\̂
f\ĉ_\[p�_\\̀ êhpc�
v�â hpĉch[̂onpg[k_l̀ie_p[̂mnw �̂[ì[ll[p̂yf̂[h\[p̂\[f[\̂g[e[Zlhjk[\̂�_jk[̂m[pY
gf\c[\|̂m[pwhijk̀ n̂c[p̂m[p_pg[h̀[̀|̂in̂[psnlZ̀ ĉh[îs�p̂t[hjk[|̂nk\[̂c_iîch[i[̂
kh[p_fîm[pu¬hjk̀[̀ êhpc�̂�fpjk̂ch[̂o[pgh\cf\Z|̂o[pwhijkf\Ẑnc[p̂o[p_pg[h̀f\Ẑ[pY
ehpg̀ ĉ[p̂�[ì[ll[p̂\hjk̀ ĉ_î�hZ[\̀fw Ẑ[w�̂��̂­�©̂ss�̂�r�̂_\̂c[p̂\[f[\̂�_jk[�̂�[ĥ
o[pgh\cf\Z|̂o[pwhijkf\Ẑnc[p̂o[p_pg[h̀f\Ẑwh̀̂\hjk̀ t̂[hjk[̂Z[k�p[\c[\̂�_jk[\̂
[pehpg̀ t̂[hjk[̂�h̀[hZ[\̀fw _̂\̂c[p̂\[f[\̂�_jk[̂\_jk̂c[w ô[pkql̀\hîc[îx_�̀fY
p[\e[p̀[îyyZl�̂�e�̀�̂hkp[p̂onpg[k_l̀ie_p[̂yfw r̂[i_w è[p̀�̂x�p̂ch[̂cfpjk̂o[p_pY
g[h̀f\Ẑ[\̀ì[k[\c[̂�_jk[̂Zhl̀̂hw �̂gphZ[\̂c_îrl[hjk[̂eh[̂s�p̂ch[̂onpg[k_l̀ie_p[�
v�â�ns[p\̂h\̂ch[̂r[ijkqs̀i_gehj�lf\Ẑyehijk[\̂c[\̂~_p̀[h[\̂[h\[̂y[\̀p_lp[Zflh[Y
p[\c[̂�̀[ll[̂[h\Z[ijk_l̀[̀ ĥì|̂ch[̂c_î�[l�p[c[p[̂�g[p\hww |̀̂�g[p̀pqZ̀ t̂[hjk[̂c_î
�hZ[\̀fw ĝ[ĥo[pi[\cf\Ẑc[p̂ _p[̂_\̂ch[̂y[\̀p_lp[Zflh[p[\c[̂�̀[ll[̂wh̀̂c[p̂_fsY
ijkh[g[\c[\̂�[ch\Zf\Ẑc[p̂�_klf\Ẑc[î�_fsup[hi[îcfpjk̂c[\̂�[\̀p_lp[Zflh[p[p�̂
�[p̂�[ì[ll[p̂ehpĉ[pì ŵh̀̂�_klf\Ẑcfpjk̂c[\̂�[\̀p_lp[Zflh[p[p̂sp[h�
v�â�[p̂�[ì[ll[p̂hì ŷfp̂ [h̀[pm[pqf�[pf\Ẑnc[p̂yfp̂ [h̀[p�m[p_pg[h̀f\Ẑ\fp̂f\̀[p̂
�[p�j�ihjk̀hZf\Ẑc[p̂\_jksnlZ[\c[\̂�[ch\Zf\Z[\̂g[p[jk̀hZ̀�
v¦â�[p̂�[ì[ll[p̂c_pŝch[̂onpg[k_l̀ie_p[̂\fp̂hw n̂pc\f\ZiZ[wq�[\̂r[ijkqs̀ig[Y
p̀h[ĝm[pqf�[p\̂nc[p̂m[p_pg[h̀[\̂f\ĉins[p\̂ihjk̂i[h\[̂o[pw�Z[\im[pkql̀\hii[̂\hjk̀^
\_jkk_l̀hẐm[pijkl[jk̀[p\�
v§â�[p̂�[ì[ll[p̂̀ph̀̀ k̂h[pwh̀̂ch[̂xnpc[pf\Ẑwh̀̂_ll[\̂®[g[\p[jk̀[\̂_fîc[w  ̂[hY
[̀pm[p�_fŝc[p̂onpg[k_l̀ie_p[̂¨̂[h\ijklh[��lhjk̂[̀e_hZ[p̂�_lcnsnpc[pf\Z[\̂¨̂_\̂
t[hjk[̂_g�
v©at_̀ ĉ[p̂�[ì[ll[p̂ch[̂xnpc[pf\Ẑhw �̂_kw[\̂c[î[jk̀[\̂x_j̀nph\Zîm[p�_fs̀|̂̀ph̀̀^
c[p̂�[ì[ll[p̂ch[̂_\̂hkp[̂�̀[ll[̂ p̀[̀[\c[̂xnpc[pf\ẐZ[Z[\̂c[\̂x_j̀np[p̂_\̂t[hjk[̂
_ĝf\ĉl[h̀[̀ î[h\[\̂o[p�_fsi[pl�î_\̀[hlhẐyfw  ̂[p̀̂c[p̂�[jk̀[̂mn\̂t[hjk[̂_\̂c[p̂
 _p[̂_\̂t[hjk[̂e[h̀[p�̂�[p̂�[ì[ll[p̂hì m̂[pu¬hjk̀[̀|̂c[w x̂_j̀np[p̂ch[̂dg̀p[̀f\Ẑ
nss[\yfl[Z[\|̂e[\\̂[p̂wh̀̂c[p̂�[Zl[hjkf\Ẑ[h\[p̂�[jk\f\Ẑw[kp̂_lîy[k\̂v��â
�_\�_pg[h̀ì_Z[̂�g[psqllhẐhì n̂c[p̂e[\\̂ihjk̂i[h\[̂o[pw�Z[\im[pkql̀\hii[̂e[i[\̀Y
lhjk̂m[pijkl[jk̀[p\�̂t[hjk[̂\hww`̂ch[i[̂dg̀p[̀f\Ẑ_\�
vªâ�[p̂�[ì[ll[p̂hì [̂pwqjk̀hZ̀|̂inl_\Z[̂[p̂i[h\[\̂�_klf\Zim[pu¬hjk̀f\Z[\̂\_jkY
�nww |̀̂ch[̂_gZ[̀p[̀[\[\̂xnpc[pf\Z[\̂[h\yfyh[k[\�̂�h[̂�h\yfZi[pwqjk̀hZf\Ẑ[pY
lhijk̀ ĝ[ĥ�_klf\Zim[pyfẐc[î�[ì[ll[pînc[p̂g[ĥe[i[\̀lhjk[p̂o[pijkl[jk̀[pf\Ẑ
c[p̂o[pw�Z[\im[pkql̀\hii[̂c[î�[ì[ll[pi�̂�\̂ch[i[w x̂_ll[̂ehpĉt[hjk[̂kh[pwh̀̂mnw^
�[ì[ll[p̂g[mnllwqjk̀hZ̀|̂ch[̂dg\[kw[p̂mn\̂c[p̂dg̀p[̀f\Ẑyf̂f\̀[pphjk̀[\̂f\ĉch[̂
xnpc[pf\Z[\̂i[lgì [̂h\yfyh[k[\�
v­âx�p̂ch[̂r[l̀[\cw_jkf\Ẑc[p̂_gZ[̀p[̀[\[\̂xnpc[pf\Z[\̂wfiîc[p̂�[ì[ll[p̂ch[̂
\ǹe[\chZ[\̂dfi��\s̀[̂[p̀[hl[\̂f\ĉch[̂�g[pup�sf\Ẑch[i[p̂dfi��\s̀[̂Z[ì_̀ [̀\�̂
�\ig[in\c[p[̂k_̀ [̂p̂t[hjk[̂_fŝo[pl_\Z[\̂[h\[̂Z[\_f[̂dfsì[llf\Ẑc[p̂hkw ŷfì[Y
k[\c[\̂xnpc[pf\Z[\̂wh̀̂®_w[\̂f\ĉd\ijkphs̀̂c[p̂dg\[kw[p|̂t�k[̂c[p̂[h\y[l\[\̂
xnpc[pf\Z[\|̂�[jk\f\Zic_̀fw f̂ie�̂_fiyfkq\chZ[\�
v��â�g[pì[hZ̀ ĉ[p̂ [p̀̂c[p̂s�p̂t[hjk[̂g[ì[k[\c[\̂�hjk[pk[h̀̂c[ii[\̂iqw l̀hjk[̂
xnpc[pf\Z[\̂fw ŵ[kp̂_lî��̂«|̂in̂hì t̂[h�jk[̂_fŝo[pl_\Z[\̂c[î�[ì[ll[pîh\inY
e[h̀̂yfp̂xp[hZ_g[̂mn\̂�hjk[pk[h̀[\̂\_jk̂i[h\[p̂ _kl̂m[pu¬hjk̀[̀�
v��â�h[̂onpg[k_l̀ie_p[̂c_pŝmnp̂mnllìq\chZ[p̂�[y_klf\Ẑc[p̂Z[ihjk[p̀[\̂xnpc[Y
pf\Z[\̂e[c[p̂_\̂�ph̀̀[̂m[pusq\c[̀ \̂njk̂yfp̂�hjk[pk[h̀̂�g[p[hZ\[̀ ê[pc[\�̂rp[hs[\̂
�ph̀̀[̂_fŝch[̂onpg[k_l̀ie_p[̂yf|̂h\ig[in\c[p[̂cfpjk̂~sq\cf\Z|̂ehpĉc[p̂�[ì[ll[p̂
ih[̂f\m[py�Zlhjk̂_fŝc_î�hZ[\̀fw m̂n\̂t[hjk[̂kh\e[hi[\̂f\ĉt[hjk[̂kh[p�g[p̂h\Y
snpwh[p[\|̂fw ĥkp̂ch[̂�fpjki[̀yf\Ẑhkp[p̂�hZ[\̀fwip[jk̀[̂yf̂[pw�Zlhjk[\�̂�ns[p\̂
c[p̂�ph̀̀[̂\hjk̀ ĥ\̂c[p̂�_Z[̂hì|̂t[hjk[̂ch[̂h\̂ch[i[w �̂fi_ww[\k_\Ẑ[\̀ì[k[\Y
c[\̂Z[phjk̀lhjk[\̂nc[p̂_f�[pZ[phjk̀lhjk[\̂�nì[\̂yf̂[pì_̀ [̀\|̂k_s̀[̀ k̂h[ps�p̂c[p̂
�[ì[ll[p̂t[hjk[�
v��â®hww`̂t[hjk[̂h\̂dfi�gf\Ẑhkp[î�hZ[\̀fwimnpg[k_l̀[îc[\̂�h[s[pZ[Z[\ì_\ĉ
yfp�j�|̂in̂lh[Z̀ \̂fp̂c_\\̂[h\̂��j�̀ph̀̀ m̂nw ô[p̀p_Ẑmnp|̂e[\\̂t[hjk[̂ch[i[î_fiY
cp�j�lhjk̂[p�lqp̀�̂t[hjk[̂�_\\̂ihjk̂_fîc[p̂yfp�j�Z[\nww[\[\̂onpg[k_l̀ie_p[̂
cfpjk̂sp[hkq\chZ[\̂o[p�_fŝg[sph[chZ[\�
v��â�[p̂�[ì[ll[p̂m[pe_kp̀̂ ch[̂onpg[k_l̀ie_p[̂s�p̂t[hjk[̂f\[\̀Z[l̀lhjk�̂�p̂k_̀^
ih[̂Z[Z[\̂ch[̂�glhjk[\̂r[s_kp[\|̂eh[̂y���̂x[f[p|̂�h[gì_kl̂f\ĉ _ii[p̂hw Ẑ[Y
gpqfjklhjk[\̂{ws_\Ẑyf̂m[pihjk[p\�̂�[p̂�[ì[ll[p̂ p̀h̀̀ k̂h[pwh̀̂i[h\[̂�\̀ijkqch�
Zf\Zi_\iup�jk[|̂ch[̂hkw _̂fî�jkqc[\̂c[p̂ng[\̂Z[\_\\̀[\̂dp̀̂ Z[Z[\̂o[pihjk[Y
pf\ZiZ[i[llijk_s̀[\̂nc[p̂in\ìhZ[̂�pi_̀yu¬hjk̀hZ[̂yfì[k[\|̂_\̂t[hjk[̂h\̂t�k[̂c[î
x_�̀fp[\e[p̀[îc[p̂ _p[̂_g�̂t[hjk[̂\hww`̂ch[̂dg̀p[̀f\Ẑ_\�
�#º�#°$%�-6,3�6�±9,3
v�â�h[̂�[hìf\Ziu¬hjk̀ m̂n\̂t[hjk[̂g[ijkpq\�̀ îhjk̂_fŝch[̂yehijk[\̂c[\̂~_p̀[h[\̂
m[p[h\g_p̀[̂¤g[p¬qjk[\g[k_\clf\Z|̂ch[̂mn\̂t[hjk[̂hw �̂̀_\c_pcm[ps_kp[\̂cfpjkY
Z[s�kp̀̂ehpc�̂ [h̀[pZ[k[\c[̂�[hìf\Zim[pu¬hjk̀f\Z[\|̂eh[̂giue�̂ch[̂�\̀ehj�lf\Ẑ
mn\̂g[in\c[p[\̂o[ps_kp[\|̂c_î�pp[hjk[\̂g[ìhww [̀p̂�hZ[\ijk_s̀[\|̂ch[̂r[eqkp̂
c[p̂�hZ\f\Ẑs�p̂[h\[̂g[ìhww [̀̂o[pe[\cf\Z|̂ch[̂r[eqkp̂s�p̂[h\[̂g[ìhww [̀̂jk[Y
whijk[̂nc[p̂w[jk_\hijk[̂�[_\iupfjkf\Z|̂ch[̂�g[p̂c_î�̀_\c_pcm[ps_kp[\̂kh\Y
_fiZ[k[\|̂�g[p\hww`̂t[hjk[̂\fp̂_fs�Zpf\ĉZ[in\c[p̀[p̂yehijk[\̂c[\̂~_p̀[h[\̂
Z[̀pnss[\[p̂dgiup_jk[\�
v�ârpf\ciq̀ylhjk̂ih\ĉch[̂¤g[p¬qjk[\\npw[\̂_\e[\cg_p|̂ch[̂hw �̂[h̀uf\�̀ ĉ[î
d\Z[gǹîr�l̀hZ�[h̀̂g[i[ii[\̂k_g[\�̂�nll̀[\̂ihjk̂h\̂c[p̂�[h̀̂yehijk[\̂d\Z[gǹiY
[pì[llf\Ẑf\ĉ�[hìf\Zi[pgph\Zf\Ẑ¥\c[pf\Z[\̂[pZ[g[\̂k_g[\|̂k_̀ ĉ[p̂�[ì[ll[p̂
_fŝch[i[̂¥\c[pf\Z[\̂kh\yfe[hi[\�̂th\e[hi�̂f\ĉ�[p_̀f\Ziu¬hjk̀[\̂v[Z_l̂nĝ_lî
t_fùl[hìf\Ziu¬hjk̀ n̂c[p̂_lîm[p̀p_Zlhjk[̂®[g[\u¬hjk̀â�g[p\hww`̂t[hjk[̂\fp̂
\_jk̂g[in\c[p[p̂_ficp�j�lhjk[p̂o[p[h\g_pf\Ẑf\ĉo[pZ�̀f\Z�
v�â�fpjk̂ch[̂Z_lm_\hijk[̂¤g[p¬qjk[\g[k_\clf\Ẑe[pc[\̂~np[\|̂�p_̀y[p|̂�hii[|̂
�h[s[\|̂�jkl_Zì[ll[\|̂o[p»f[̀ijkf\�Z[\|̂�̀pf�̀fps[kl[p̂f\ĉì_p�[̂o[pf\p[h\hZf\Y
Z[\̂h\̂c[p̂�[̀_llng[p¬qjk[̂\hjk̀ ĝ[i[h̀hZ̀ n̂c[p̂[h\Z[[g\[̀�̂�[p̂�[ì[ll[p̂hì ŝ�p̂
c_îonplh[Z[\̂c[p̂onp_fii[̀yf\Z[\̂s�p̂[h\[̂[h\e_\csp[h[̂Z_lm_\hijk[̂¤g[p¬qjk[\Y
g[k_\clf\Ẑm[p_\̀enp̀lhjk�̂t[hjk[̂hì ŷf̂[h\[p̂�g[pup�sf\Ẑc[îhkw _̂\Z[lh[s[p̀[\̂
�_̀[ph_lî\fp̂c_\\̂m[p_\̀enp̀lhjk|̂e[\\̂[h\[̂inljk[̂~p�sf\Ẑ_ficp�j�lhjk̂yehijk[\̂
c[\̂~_p̀[h[\̂m[p[h\g_p̀̂ehpc�
v�ât[hjk[̂Z[eqkpl[hì[̀ ĉh[̂i_jkZ[p[jk̀[̂¤g[p¬qjk[\g[k_\clf\Ẑh\̂ [p�ìnsŝ
f\ĉ [p�_pg[h̀̂\_jk̂c[\̂_\[p�_\\̀[\̂�[Z[l\̂c[p̂�[jk\h�|̂c[\̂Z[l̀[\c[\̂nc[p̂
_llZ[w[h\̂hw �̂\̀efpŝ_\[p�_\\̀[\̂��®�onpijkphs̀[\�̂�[ĥZ_lm_\hijk[\̂f\ĉjk[wh�
ijk[\̂~pny[ii[\̂ineh[̂_fsZpf\ĉmn\̂�f_lh̀q̀if\̀[pijkh[c[\̂c[î�nkw_̀[ph_lîih\ĉ
dge[hjkf\Z[\̂mn\̂[h\[w ĉ[w d̂fs̀p_Ẑyf̂rpf\c[̂lh[Z[\c[\̂�fì[p̂wh̀f\̀[p̂f\m[pY
w[hcg_p�̂�h[̂�[_pg[h̀f\Ẑ[psnlZ̀ n̂k\[̂ [̀wu[p\�
v¦âtnkl̀[hl[̂e[pc[\̂\fp̂_\̂c[\̂df�[\¬qjk[\̂Z_lm_\hijk̂g[k_\c[l̀|̂ins[p\̂\hjk̀^
h\̂g[in\c[p[\̂xqll[\̂[h\[̂tnklp_fwg[k_\clf\Ẑijkphs̀lhjk̂m[p[h\g_p̀̂ enpc[\̂hì�̂
�nsnp̀̂[h\i[̀y[\c[̂�nppnihn\̂_\̂c[\̂f\g[k_\c[l̀[\̂xlqjk[\̂g[Zp�\c[̀ �̂[h\[̂�q\Y
Z[lk_s̀f\Z�̂¤g[p¬qjk[\g[k_\c[l̀[î�_̀[ph_l̂hì ĉfpjk̂�jkeh̀ye_ii[p̂f\ĉ�[hg�npY
pnihn\̂Z[sqkpc[̀�̂�îhì î_jkZ[wq�̂yf̂m[pu_j�[\|̂yf̂l_Z[p\̂f\ĉyf̂ p̀_\iunp̀h[p[\�
v§âx�p̂ch[̂�jkhjk̀ìqp�[̂ih\ĉch[̂mnpZ[Z[g[\[\̂�[iiuf\�̀[̂w_�Z[glhjk�̂�[ĥ[h\[w^
dfs̀p_Zie[p̀̂_ĝ�fpn̂�����|��̂[pkql̀̂c[p̂�[ì[ll[p̂[h\̂�jkhjk̀ìqp�[\w[iiupǹn�nll̂
nc[p̂[h\[\̂��®��[ì �̂nì[\sp[h|̂g[ĥ[h\[w d̂fs̀p_Zie[p̀̂f\̀[p̂�fpn̂�����|��̂ì[ll̀̂
t[hjk[̂kh[ps�p̂�fpn̂¦�|��̂h\̂�[jk\f\Z�̂d\Z[gǹ[̂wh̀̂[h\[w d̂fs̀p_Zie[p̀̂_ĝ�fpn̂
�����|��̂[pk_l̀[\̂_fŝ f\ijk̂[h\[\̂�pìwfì[pup�sg[phjk̀�̂�h[̂�[hl[_g\_kw[̂hw^
~~d~�o[ps_kp[\̂f\ĉ_\c[p[\̂d\snpc[pf\Z[\̂\_jk̂df̀nwnghl��̀_\c_pcîe[pc[\̂Z[Y
in\c[p̀̂\_jk̂dfse_\ĉm[pp[jk\[̀�
v©â�[ĥ[h\[p̂_\Z[Z[g[\[\̂�f\c[\iu[yhb�_̀hn\̂phjk̀[̀ îhjk̂t[hjk[̂\_jk̂c[w ĝ[Y
ijkph[g[\[\̂o[ps_kp[\̂wh̀̂c[w ĝ[eqkp̀[\̂t[hjk[�~p�sì_\c_pc�̂~p�sf\Z[\|̂ch[̂
�g[p̂ch[i[\̂�̀_\c_pĉkh\_fiZ[k[\|̂g[c�ps[\̂[h\[p̂Z[in\c[p̀[\̂dgiup_jk[̂yehY
ijk[\̂c[\̂~_p̀[h[\̂f\ĉih\ĉ_fjk̂Z[in\c[p̀̂yf̂m[pZ�̀[\�̂
vªâx�p̂d\Z[gǹ[̂hw �̂[p[hjk̂�ln�_l̂Zhl̀¼̂�fus[p�|̂gl[h�̂f\ĉihlhyhfwk_l̀hZ[̂�[Zh[Y
pf\Z[\̂g[[h\¬fii[\̂f\i[p[̂�ln�_lijkhjk̀�̂�nljk[̂�[Zh[pf\Z[\̂g[_pg[h̀[̀ t̂[hjk[̂
\_jk̂Z�l̀hZ[w �̂̀_\c_pcm[ps_kp[\|̂ins[p\̂t[hjk[̂\hjk̀ p̂[jk̀y[h̀hẐmnp̂�[_pg[h̀f\Ẑ
Z[\_f[̂d\Z_g[\̂�g[p̂ch[̂�fi_ww[\i[̀yf\Ẑc[p̂�[Zh[pf\Ẑ[pk_l̀[\�̂�[ĥdlfwh\hY
fwZfiî�_\\̂[îg[ĥ[h\[p̂�jkhjk̀ìqp�[̂mn\̂½ª̂®w ŷf̂o[pgp[\\f\Z[\̂v�[ijkqchY
Zf\Z[\â_w �̂[hl̂�nww[\�
v­âo[pu_j�f\Z[\̂w�iì[\̂[h\[̂�fs̀yhp�fl_̀hn\̂[pw�Zlhjk[\�̂�ns[p\̂c[p̂�[ì[ll[p̂
_fŝ[h\[p̂o[pu_j�f\Ẑnk\[̂�fs̀yhp�fl_̀hn\̂g[ì[k̀|̂k_s̀[̀ t̂[hjk[̂\hjk̀ ŝ�p̂�nppnihY
n\�̂�[w �̂[ì[ll[p̂gl[hg̀ ĉ[p̂®_jke[hînss[\|̂c_iîch[̂�nppnihn\̂_fjk̂f\_gkq\ZhẐ
mn\̂c[p̂o[pu_j�f\Ẑnk\[̂�fs̀yhp�fl_̀hn\̂_fsZ[̀p[̀[\̂eqp[�
�#¾�#�$¿+')2$%�-6,3
v�ât[hjk[̂k_s̀[̀ ĥw x̂_ll[̂mn\̂�q\Z[l\̂\fp̂\_jk̂�_�Z_g[̂c[p̂snlZ[\c[\̂�[ìhwY
wf\Z[\̂h\̂ch[i[w �̂̂ª̂f\ĉ\fp̂Z[Z[\�g[p̂c[w �̂[ì[ll[p̂_lî[pì[w d̂g\[kw[p�̂
�h[̂dg̀p[̀f\Ẑmn\̂r[eqkpl[hìf\Zi_\iup�jk[\̂_\̂�ph̀̀[̂hì _̂fiZ[ijklnii[\�̂t[hjk[̂
Z[eqkpl[hì[̀ ŝ_jkZ[p[jk̀[̂¤g[p¬qjk[\g[k_\clf\Ẑh\̂ [p�ìnsŝf\ĉ [p�_pg[h̀|̂
eng[ĥch[̂�[in\c[pk[h̀[\̂c[p̂¤g[p¬qjk[\g[k_\clf\Ẑhw �̂h\\[̂mn\̂�̂©̂ch[i[p̂�[Y
ch\Zf\Z[\̂yf̂g[_jk̀[\̂ih\c�̂̂
v�â�h[̂r[eqkpl[hìf\Zisphì ĝ[̀pqZ̀ [̂h\̂À_kp̂_ĝ�h[s[pf\Ẑnc[p|̂ine[h̀̂[h\[̂dg\_kY
w[̂[psnpc[plhjk̂hì|̂_ĝc[p̂dg\_kw[�̂onp_fii[̀yf\Ẑs�p̂}[Zlhjk[̂r[eqkpl[hìf\ZiY
p[jk̀[̂c[î�[ì[ll[pîhì ĉ[ii[\̂npc\f\ZiZ[wq�[̂�ps�llf\Ẑ_ll[p̂\_jk̂�̂�©©̂tr�̂
Z[ijkflc[̀[\̂{\̀[pifjkf\Zi�̂f\ĉ��Z[nglh[Z[\k[h̀[\�̂�h[̂{\̀[pifjkf\Ziu¬hjk̀^
g[ì[k̀ _̂fjk̂c_\\|̂e[\\̂dfis_llwfì[p̂�g[pi_\c̀ ênpc[\̂ih\c�̂�h̀̂c[p̂ [h̀[pm[pY
_pg[h̀f\Ẑcfpjk̂c[\̂�[ì[ll[p̂[\̀sqll̀̂}[c[̂t_s̀f\Ẑs�p̂�q\Z[l|̂ch[̂g[ĥc[p̂d\lh[Y
s[pf\Ẑc[p̂mn\̂t[hjk[̂g[_pg[h̀[̀[\̂ _p[\̂g[hw �̂[ì[ll[p̂g[yh[kf\Zie[hi[̂[h\[w^
mn\̂ch[i[w [̂h\Z[ijk_l̀[̀[\̂�ph̀̀[\̂hw �̂_kw[\̂yfwf̀g_p[p̂�h\Z_\Zi�n\̀pnll[̂f\ĉ
�f\̀[pifjkf\Ẑ[p�[\\g_p̂ih\c�̂�h[îZhl̀̂\hjk̀|̂ins[p\̂t[hjk[̂onpi_̀ŷnc[p̂Zpng[̂
x_kplqiihZ�[h̀̂yfp̂�_ì ŝqll̀�
v�âr[ph\Z[̂dge[hjkf\Z[\̂mn\̂c[p̂m[p[h\g_p̀[\̂�[ijk_ss[\k[h̀̂nc[p̂\fp̂f\[pY
k[glhjk[̂�[[h\̀pqjk̀hZf\Z[\̂c[p̂�p_fjkg_p�[h̀̂ì[ll[\̂�[h\[\̂�_\Z[l̂c_p�̂�[ĥZ_lY
m_\hijk[\̂f\ĉjk[whijk[\̂~pny[ii[\̂ineh[̂_fsZpf\ĉmn\̂�f_lh̀q̀if\̀[pijkh[c[\̂
c[î�nkw_̀[ph_lîih\ĉdge[hjkf\Z[\̂mn\̂[h\[w ĉ[w d̂fs̀p_ẐyfZpf\c[̂lh[Z[\c[̂
�fì[p̂wh̀f\̀[p̂f\m[pw[hcg_p�̂�h\[̂t_s̀f\Ẑs�p̂nùhijk[̂�q\Z[l̂c[p̂¤g[p¬qjk[̂
�g[p\hww`̂t[hjk[̂\fp̂c_\\|̂e[\\̂ch[̂nùhijk[\̂�hZ[\ijk_s̀[\̂[h\[p̂¤g[p¬qjk[̂
_lî�[hl̂c[p̂�[hìf\Ziu¬hjk̀[\̂yehijk[\̂c[\̂~_p̀[h[\̂_ficp�j�lhjk̂ijkphs̀lhjk̂m[pY
[h\g_p̀̂enpc[\̂ih\c�
v�â�h[̂t[hjk[̂yfp̂�[_pg[h̀f\Ẑ�g[pZ[g[\[\̂�[hl[̂ih\ĉwh̀̂�h[s[pijk[h\̂gye�̂f\̀[p̂
Z[\_f[p̂ijkphs̀lhjk[p̂d\Z_g[̂mn\̂�̀�j�y_kl̂f\ĉr[i_w Z̀[ehjk̀ _̂\yflh[s[p\�̂�h[̂
d\Z_g[\̂c[î�nkZ[ehjk̀îih\c|̂_fjk̂e[\\̂ih[̂s�p̂c[\̂�[ì[ll[p̂mn\̂�[c[f̀f\Ẑ
ih\c|̂s�p̂t[hjk[̂f\m[pgh\clhjk�̂x�p̂[h\[\̂\_jk̂�[_pg[h̀f\Ẑs[ìZ[ì[ll̀[\̂x[klg[Y
ì_\ĉmn\̂Z[lh[s[p̀[\̂�[hl[\̂l[hì[̀ t̂[hjk[̂\fp̂�pi_̀ŷ_ĝ[h\[p̂x[klw[\Z[̂mn\̂�«�̂
x�p̂dfiijkfii�̂f\ĉx[klw[\Z[\̂ghîyf̂}[e[hlî�« ĉ[p̂_\Z[lh[s[p̀[\̂r[i_w ẁ[\Z[̂
�g[p\hww`̂t[hjk[̂Zpf\ciq̀ylhjk̂�[h\[̂t_s̀f\Z|̂[îi[ĥc[\\|̂ch[i[̂hì _̂ge[hjk[\ĉ
ijkphs̀lhjk̂yehijk[\̂c[\̂~_p̀[h[\̂m[p[h\g_p̀̂enpc[\�̂ [pc[\̂ [p�ì�j�[̂�g[p̂ch[̂
m[p[h\g_p̀[̂dfiijkfii»fǹ[̂mn\̂ �« k̂h\_fîcfpjk̂ {wìq\c[̂f\gp_fjkg_p|̂ch[̂
t[hjk[̂yf̂m[p̀p[̀[\̂k_̀|̂�g[p\hww`̂t[hjk[̂f\̀[p̂dfiijklfiîe[h̀[p[p̂d\iup�jk[̂
ch[̂�[_pg[h̀f\ẐZl[hjk_p̀hZ[p̂�pi_̀yì�j�[�̂rpf\cl_Z[̂s�p̂ch[̂�[p[jk\f\Ẑc[p̂dfiY
ijkfii»fǹ[̂ih\ĉch[̂Z[i_w [̀\̂�h[s[pf\Z[\̂_\̂c[\̂�[ì[ll[p̂cfpjk̂t[hjk[̂h\\[pY
k_lĝ[h\[î�_l[\c[p}_kp[i�

v¦â [pc[\̂[h\Z[i_\c̀[̂�[hl[̂cfpjk̂�_̀[ph_ls[kl[p̂nc[p̂in\ìhZ[̂�q\Z[l̂g[ĥc[p̂�[_pg[hY
f̀\Ẑf\gp_fjkg_p|̂in̂ih\ĉt[hjk[̂ch[̂_fsZ[e[\c[̀[\̂�[_pg[h̀f\Zi�nì[\̂yf̂[pi[̀y[\�
v§â [pc[\̂g[in\c[p[̂�f_lh̀q̀i_\snpc[pf\Z[\̂Z[ì[ll̀̂vy���̂hw �̂[p[hjk̂th̀y[g[ìq\chZY
�[h̀̂f\ĉg[ĥ�h[Z[mnpZq\Z[\̂[̀j�a|̂in̂hì ĉh[îh\̂c[p̂�[ì[llf\Ẑijkphs̀lhjk̂_fsyfZ[g[\�̂
x[kl[\̂ch[̂d\Z_g[\|̂in̂[\̀sqll̀̂}[c[̂r[eqkpl[hìf\Ẑs�p̂ch[i[̂�f_lh̀q̀i_\snpc[pf\Z[\�̂
�\ig[in\c[p[̂ehpĉch[̂�_�k_l̀hZ�[h̀̂mn\̂r[eh\c[\̂nc[p̂qk\lhjk[\̂�nwulhyh[p̀[\̂�n\ìY
pf�̀hn\[\̂\fp̂Z[eqkpl[hì[̀|̂e[\\̂[�_�̀[̂onpZ_g[\̂g[ì[k[\�
v©â�[p̂�[ì[ll[p̂k_̀ îhjk[pyfì[ll[\|̂c_iîch[̂g[p[h̀Z[ì[ll̀[\̂f\ĉyf̂g[_pg[h̀[\c[\̂
�[hl[̂sp[ĥmn\̂}[Zlhjk[\̂xp[wcìnss[\̂f\ĉ���pu[p\|̂eh[̂y�̂��̂rfiik_f̀|̂xnpwi_\c|̂�f\Y
c[p|̂Ál�nkl[|̂[h\Z[gp_\\̀[w x̂[̀ |̀̂�jke[h�ijkl_j�[|̂rp_ukh̀|̂�uq\[|̂x_pg_\ìphjk[\̂f\ĉ
�[ìw_Z\[̀hiwfîvw_��̂�̂w�âih\c�̂�h[̂c�ps[\̂�[h\[̂~np[\|̂�f\�[p|̂�hii[|̂�nuu[lf\Y
Z[\|̂[̀j�̂_fse[hi[\�̂r[eh\c[̂f\ĉ¤g[p¬qjk[\p_fk[h̀̂w�ii[\̂_fip[hjk[\ĉmnw Ẑ[snpY
c[p̀[\̂�\cw_�̂Z[wq�̂c[\̂ [̀jk\hijk[\̂onpZ_g[\̂c[î�[ì[ll[pîf\̀[pijkph̀̀[\̂i[h\�̂
�_p�g[p̂kh\_fîw�ii[\̂ch[̂�[hl[̂sp[ĥmn\̂ihlh�n\k_l̀hZ[\̂Ál[\̂f\ĉqk\lhjk̂ehp�[\c[\̂
k_s̀f\Ziwh\c[p\c[\̂�fgì_\y[\̂i[h\�̂�h\ĉch[̂g[p[h̀Z[ì[ll̀[\̂�[hl[̂\hjk̀ m̂n\̂ch[i[p̂
�[ijk_ss[\k[h̀|̂hì t̂[hjk[̂g[p[jk̀hZ̀|̂ch[̂�[_pg[h̀f\Ẑ_gyfl[k\[\̂nc[p̂mnw ô[p̀p_ẐyfY
p�j�yf̀p[̀[\�̂�[ì[k̀ ĉ[p̂�[ì[ll[p̂Zl[hjkenkl̂_fŝ[h\[p̂�[_pg[h̀f\Ẑnc[p̂hì ĉ_ît[hjk[̂
yfp̂¤g[p¬qjk[\g[k_\clf\Ẑ_\Z[lh[s[p̀[̂�_̀[ph_l̂_fîs�p̂t[hjk[̂\hjk̀ [̂p�[\\g_p[\̂rp�\Y
c[\̂ [̀jk\nlnZhijk̂s�p̂[h\[̂c[p_p̀hZ[̂¤g[p¬qjk[\g[k_\clf\Ẑ\hjk̀ Ẑ[[hZ\[̀|̂�g[p\hww`̂
t[hjk[̂�[h\[̂r[eqkp̂s�p̂[h\[̂g[ìhww [̀̂�_�k_l̀hZ�[h̀|̂t_s̀s[ìhZ�[h̀|̂x_pgk_s̀f\Ẑf\ĉ
�nppnihn\̂m[pkh\c[p\c[̂�hZ[\ijk_s̀[\̂c[p̂_fsZ[̀p_Z[\[\̂�jkhjk̀|̂ine[h̀̂[h\[̂�_\Z[lY
k_s̀hZ�[h̀̂_fŝch[̂{\Z[[hZ\[̀k[h̀̂c[î�_̀[ph_lîyfp�j�yfs�kp[\̂hì f̂\ĉ\hjk̀ _̂fŝZpng[p̂
x_kplqiihZ�[h̀̂nc[p̂onpi_̀ŷcfpjk̂t[hjk[̂g[pfk̀�̂ fpc[̂ch[̂w_\Z[lk_s̀[̂�[ijk_ss[\k[h̀̂
c[p̂�[hl[̂mnp̂�[_pg[h̀f\Ẑ\hjk̀ [̂p�_\\̀|̂in̂k_s̀[̀ t̂[hjk[̂h\ine[h̀̂\hjk̀ ŝ�p̂c[\̂�[_pY
g[h̀f\Zi[psnlZ|̂ins[p\̂t[hjk[̂\hjk̀ m̂npiq̀ylhjk̂nc[p̂Zpnĝs_kplqiihẐZ[k_\c[l̀̂k_̀�̂�w^
�gphZ[\̂ehpĉs�p̂ch[̂t_s̀s[ìhZ�[h̀̂�[h\[̂r[eqkp̂�g[p\nww[\|̂e[\\̂ch[̂�[hl[̂\_jk̂c[p̂
¤g[p¬qjk[\g[k_\clf\Ẑm[psnpw`̂enpc[\̂ih\c|̂_fjk̂c_\\̂\hjk̀|̂e[\\̂upng[Z_lm_\hih[p̀[̂
�[hl[̂ihjk̂nk\[̂dgul_̀y[\̂c[p̂Z_lm_\hijk[\̂�jkhjk̀ m̂[psnpw[\̂lh[�[\̂f\ĉc[p̂�[ì[ll[p̂
p̀ǹŷth\e[hi[î_fŝch[̂r[s_kp̂c[îdgul_̀y[\îch[̂�[_pg[h̀f\Ẑijkphs̀lhjk̂m[pl_\Z̀ k̂_̀�̂
�[ĥ_gi[kg_p[\̂_f�[pZ[e�k\lhjk[\̂�[l_ìf\Z[\̂c[p̂�[ijkhjk̀f\Ẑcfpjk̂�[[e_ii[p|̂
Âk[wh�_lh[\|̂�pijk�̀ [̀pf\Z[\|̂knk[̂�[wu[p_̀fp[\̂f�̂¥�̂hì m̂nw �̂[ì[ll[p̂i[lgì ĥ\̂[hZ[Y
\[p̂o[p_\̀enp̀f\Ẑyf̂up�s[\|̂nĝch[̂�[ijkhjk̀f\Ẑc[\̂mnpZ[i[k[\[\̂�[_\iupfjkf\Z[\̂
ì_\ckql̀�̂�[ĥg[p[h̀Z[ì[ll̀[\̂�[hl[\̂hì [̂h\[̂t_s̀f\Ẑmn\̂t[hjk[̂s�p̂�q\Z[l|̂ch[̂ihjk̂_fî
c[w ô[pk_l̀[\̂c[p̂ [p�ìnss[̂[pZ[g[\|̂_fiZ[ijklnii[\�
vªâ�[ĥg[p[jk̀hZ̀[\̂�q\Z[lp�Z[\̂k_̀ t̂[hjk[̂\_jk̂i[h\[p̂ _kl̂c_î�[jk̀ _̂fŝ®_jkg[ii[Y
pf\Ẑnc[p̂�h[s[pf\Ẑw_\Z[lsp[h[p̂�pi_̀ye_p[�̂�\̂ch[i[w x̂_ll̂̀pqZ̀ t̂[hjk[̂ch[̂xp_jk̀�niY
[̀\�̂�fp̂onp\_kw[̂_ll[p̂t[hjk[̂\ǹe[\chẐ[pijk[h\[\c[\̂®_jkg[ii[pf\Z[\̂f\ĉ�pi_̀yY
lh[s[pf\Z[\̂k_̀ ĉ[p̂�[ì[ll[p̂\_jk̂o[pìq\chZf\Ẑwh̀̂t[hjk[̂ch[̂[psnpc[plhjk[̂�[h̀̂f\ĉ
r[l[Z[\k[h̀̂yf̂Z[g[\Ã̂_\c[p[\s_llîhì t̂[hjk[̂mn\̂c[p̂t_s̀f\Ẑs�p̂ch[̂c_p_fî[\̀ì[k[\Y
c[\̂xnlZ[\̂g[sp[h̀�̂�ns[p\̂[h\[̂®_jkg[_pg[h̀f\Ẑc[p̂g[_pg[h̀[̀[\̂�[hl[̂_fî [̀jk\hijk[\̂
rp�\c[\̂\hjk̀ ŵ�Zlhjk̂hì|̂hì t̂[hjk[̂yfp̂®_jklh[s[pf\Ẑv\njkw_lhZ[̂�[_pg[h̀f\Zâ\fp̂
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ineh[̂�[p_̀f\Zi�|̂�jkf̀y�̂f\ĉ¤gkf̀iu¬hjk̀[\|̂ch[̂c[w �̂[ì[ll[p̂ch[̂m[p̀p_ZiZ[wq�[̂
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nc[p̂o[pc_jk̀iwnw[\̀[|̂hì^̈ f̂\g[ijk_c[̀ ê[h̀[p[p̂d\iup�jk[̂mn\̂t[hjk[̂�̂[h\̂d\\_kY
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�[h\[̂th\c[p\hii[̂_fsZpf\ĉmn\̂\_̀hn\_l[\̂nc[p̂h\̀[p\_̀hn\_l[\̂onpijkphs̀[\̂c[îdf�[\Y
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