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XYZ[\]̂_̀a[b̂cZ[bY[deZ[ba[fagahâhY[ba[bŶZ[d̂i[a[ĝ_ja[a[jheZ[kOlUVUVTVWmn�op=Tqrn=_Y[X]b̂jsĥY[bY[tb̂fuv̂Y[waba[bY[xyz{|[ẐjY[}[z]c[yYZ~[�cdcv�Y|[_�[���[�[�ĉhhY[{icĥc|[�YhjY[

�ai�Y�z{|[ZY�[c[�haẐbe_v̂c[bY[�aZad�ch�cbYh[yYZ~[X_jY_̂Y[zY�iaZ|[�Yhha�abYh[�ahci[bc[y]Zĵ�c[a[daZc[vYd�YZjc[�aiY[y]̂̀ [X]�̂îch[bc[�Yhha�abYĥc[�h�[�chvaiY[xhcdY_ĵ_̂|[

y]̂̀ [X]�̂îch[bc[�haẐbe_v̂c[�h�[�]̂i�ahda[ẑ�âhY[�cibc_|[�ad[vYdY|[�aicZ[wa_�YhcZ[�̂_cigc[XigaZ[zàa_ba|[za�̂ZjhcbYhc[ba[�dsgâZ[a[�̂Ziĉ_a[XigaZ[bc[�YZjc|[Zavhaj�ĥc[bc[

vYd̂ZZ�Y[bY[vahjcda|[ba]�Za[̂_uv̂Y[}[X]b̂e_v̂c[���îvc�[{[�aZad�ch�cbYh[G�p�=6R��R��=C����p[aZvichava][c[_avaZẐbcba[ba[hacî̀c��Y[bY[aga_jY|[ad[Y�ab̂e_v̂c[cY[tb̂jci[_�[

��������[a[bavichY][c�ahjYZ[YZ[jhc�ci�YZ�[X�sZ|[fŶ[bcbc[c[�cicghc[cY[8�S= ¡�¢���=E�¡£�R��R�n=\]a[hacî̀Y][c[iâj]hc[ba[�Y_jYZ[\]a[_Yhjach�Y[Y[�hYvab̂da_jY[ba[aZvYi�c[\]a[Za[

bch�[_c[�haZa_ja[c]b̂e_v̂c|[�chc[v̂e_v̂c[ba[jYbYZ[YZ[�haZa_jaZ�[za�̂ZjhY]�Za|[ĉ_bc|[\]a[_YZ[jahdYZ[bY[ab̂jci[c[aZvYi�c[Y�ahcbc[_aZja[cjY[~[̂hhagY��gai[a[̂hhajhcj�gai[b]hc_ja[c[

hacî̀c��Y[bc[c]b̂e_v̂c|[�Yba_bY[Y[vc_b̂bcjY[aZvYi�ah[ad[dYda_jY[�YZjaĥYh[vcZY[ja_�c[haZahgcbY[aZja[b̂hâjY[_YZ[jahdYZ[bY[ab̂jci[a[�c¤c[c[_avaZẐbcba[ba[hacî̀c��Y[ba[

c]b̂e_v̂cZ[ba[haaZvYi�cZ[_Y[�hc̀Y[ba[���[b̂cZ|[dcZ[b]hc_ja[c[c]b̂e_v̂c|[c�sZ[c[dc_̂faZjc��Y[ba[gY_jcba|[cZẐ_cj]hc[bY[jahdY[haZ�avĵgY[a[v�cdcda_jY[ba[Y]jhY[vc_b̂bcjY[

�chc[aZvYi�c|[_�Y[��[dĉZ[vYdY[Y[vc_b̂bcjY[gYijch[cjh�Z�[�cZZY]�Za[}[Yhbad[ba[aZvYi�c[�aiY[vĥj~ĥY[ba[zt�{¥¦{[§�v�̈�[©Y]ga[c[aZvYi�c|[vY_fYhda[c[vicZẐf̂vc��Y|[bY[

Za�]̂_ja[vc_b̂bcjY�Zahga_ĵcª[�̂hiâ[©Yh_[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c�[XjY[vY_ju_]Y|[fŶ[fâjc[c[aZvYi�c[bYZ[

vc_b̂bcjYZ[_Y[vĥj~ĥY[ba[zt�{¥¦{[§�tzX«̈ª[t]�a_̂Y[�h]��ah[¬̂vahZY_[�[�®[za�̂ZjhY[ba[�dsgâZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[�̂i�a_c̄[¬cf~[ba[yaZ]Z[ba[{îgâhc[§�Yh[

�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c�[�̂hiâ[©Yh_[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[

haZahgcbc[�chc[haaZvYi�c̄[�̂ijY_[Xia�c_bha[ŵ�ĥZj[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c�[�YdY[�haĝZjY[_Y[ab̂jci|[cZ[

badĉZ[Zahga_ĵcZ[c_jaĥYhda_ja[baZĵ_cbcZ[�chc[hadY��Y[_�Y[aZvYi�̂bcZ[�cZZcd[c[̂_ja�hch[c[îZjc[�chc[�hYĝda_jY�[td[Za�]̂bc|[fYhcd[v�cdcbYZ[YZ[vc_b̂bcjYZ[�chc[

�z{���t¬x{[§�v�̈ª[zY�ZY_[�chĵ_Z[�[c]Za_jā[x̂c�Y[�h]_Y[�h]v�[§�Yh[�hYv]hc��Ÿ[��bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄��̂hiâ[©Yh_[�[

§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c�[X[vc_b̂bcjc[x�ĉZ[�cdcjja[�̂âhc[X_bhcba|[�haZa_ja[_c[c]b̂e_v̂c|[_�Y[fŶ[

v�cdcbc[�chc[a�ahvah[Y[b̂hâjY[ba[aZvYi�c|[ad[hc̀�Y[bc[bav̂Z�Y[¤]b̂v̂ci[\]a[¤]i�Y][̂d�hYvaba_ja[Y[Za][�ab̂bY[_YZ[c]jYZ[_�[°�±²±�°��°���������������|[f̂vc_bY[Zad[afâjY[c[

j]jaic[vc]jaich[\]a[c]jYĥ̀Y][c[Z]c[vY_ĵ_]̂bcba[_Y[vahjcda�[¬c[Y�Yhj]_̂bcba|[c[vc_b̂bcjc[�ad[vYdY[Za][cbgY�cbY[ha�YhjY][cY[�haẐba_ja[bYZ[jhc�ci�YZ[\]a|[cY[jYdch[

vY_�av̂da_jY[bc[Za_ja_�c[ba[̂d�hYvabe_v̂c[bc[c��Y[hafaĥbc[̂_�haZZY][vYd[td�ch�YZ[ba[�avichc��Y[vYd[afâjYZ[̂_fĥ_�a_jaZ[ad[�³�������²[a[ha\]aha][\]a[Y[̂_jahaZZa[ba[

aZvYi�ah[c[wahga_ĵc[́_̂vc[ba[�YZjc[�ch\]aZ[fYZZa[ha�̂ZjhcbY[ad[cjc|[Y[\]a[fŶ[�hY_jcda_ja[vY_Ẑ�_cbY[�aic[�Yd̂ZZ�Y�[XZ[Zahga_ĵcZ[_�Y[aZvYi�̂bcZ[_YZ[vĥj~ĥYZ[c_jaĥYhaZ[

baZvĥjYZ[fYhcd[̂_ja�hcbYZ[_c[îZjc[�ahci[ba[�hYĝda_jY�[�hYvabahcd[vYd[c[aZvYi�c|[vY_fYhda[c[vicZẐf̂vc��Y|[YZ[Za�]̂_jaZ[vc_b̂bcjYZ�Zahga_ĵc[�chc[Y[vĥj~ĥY[ba[�z{���t¬x{[

§�tzX«̈ª�x�̂c�Y[�cv̂ai[ba[�ĉgc[�YZjc[�[�®[za�̂ZjhY[ba[�dsgâZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[�YhjY[�ai�Ȳ[«]vaîc[�̂jYd�âhc[�chhajY[�[�®[za�̂ZjhY[ba[�dsgâZ[bY[�]_̂vu�̂Y[a[

�Ydchvc[ba[ŷ��chc_�̄[yY�Y[�ch_âhY[�]chja[¬ajY[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[zY�ZY_[�chĵ_Z[�[c]Za_jā[

xcd̂ĥZ[¬]_aZ[�]cî�̂[�[�®[xc�aîY_cjY[ba[�hYjaZjY[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[�YhjY[�ai�Ȳ[wchc[�YhĉZ[ba[{îgâhc[�[�®[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[

¬YjcZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[Xĥ\]adaZ̄[x̂c�Y[�h]_Y[�h]v�[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[�̂Y�Y[ẑvchbY[

�YaZ[{îgâhc[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[Xhj]h[�~Zch[ba[wY]̀c[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[

bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[µicĝY[�̂YicjY[�a_jaY[�[za�̂ZjhY[ba[�dsgâZ|[xuj]iYZ[a[�Yv]da_jYZ|[�̂ĝi[bcZ[�aZZYcZ[y]hub̂vcZ[a[xc�aîY_cjY[ba[�hYjaZjY[

ba[xuj]iYZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[w�Y[µhc_v̂ZvY[bY[�]c�Yh~̄[Xia�c_bha[�chĵ_Z[¶]_hcj�[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[

�c�̂d̂iîc_[�ahâhc[ba[wY]̀c[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[tZ�̂��Y[�·{aZjā[�̂d̂jĥ[µah_c_baZ[�[c]Za_jā[̧a_bah[

{îgâhc[�chĵ_Z[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[Xijc[µiYhaZjc[�·{aZjā[¹]ĥ[XdYĥd[bc[�]_�c[�[bavî_Y][bc[aZvYi�c|[

bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[yY�Y[©a_ĥ\]a[xcĵ�c_c[ba[wY]̀c[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[a[�Ydchvc[

ba[XigYhcbc[�·{aZjā[«]̂̀ c[{îgâhc[�]abaZ[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[Xhj]h[ŵigc[ba[X�]̂ch[§�Yh[�hYv]hc��Ÿ[

�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[�cja]Z[�̂i�Ydad[ba[wY]Zc[§w]�[y]b̂va[�[�Yh[�hYv]hc��Ÿ=Q=bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[

dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄�[zYbYifY[µahhâhc[�̂_�âhY[�[c]Za_jā[¶cjºc_a[�ahĝ[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[

haaZvYi�c̄[¬cºchc[©aiia_[ba[X_bhcba[wc�Yĥ[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[ba[�c_bâcZ[bY[ycdcĥ|[�Ydchvc[ba[�YhjY[�ai�Ȳ[wc_bZ[

«Y]haZ[{îgâhc[�chgci�Y[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[«]̂Z[Xi�ahjY[�a�c_̂[ba[{îgâhc[�[c]Za_jā[�aj�îY[�aicZvY[

�Yhâhc[µ̂i�Y[�[c]Za_jā[«]vcZ[�ahcZaag[�̂_�âhY[�cv�cbY[�[wahga_ĵc[́_̂vc[bY[�]_̂vu�̂Y[a[�Ydchvc[ba[�YZjc[�ch\]aZ̄[zYZaî[�ahja_[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[

xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[ba[¬Ygc[�cdYh~|[�Ydchvc[ba[�]c¤ch���̂ĥd̄[zỲ _̂âba[�âhaiaZ[ba[«]_c[�[c]Za_jā[�iaY_º[ba[µ�ĵdc[Xidâbc[ba[{îgâhc[X̀agabY[�[

za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[ba[waĥ_�]âhcZ|[�Ydchvc[ba[w�Y[�̂�]ai[bY[�]c�Yh~̄[�cja]Z[�cĵZjc[�cĵZĵ[�[za�̂ZjhY[�̂ĝi[bcZ[

�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[ba[�ĥdcgahc[ba[zY_b»_̂c|[�Ydchvc[ba[�̂da_jc[�]a_Ȳ[�c_̂ai[©a_ĥ\]a[µahhâhc[xYia_ĵ_Y[§w]�[y]b̂vä[�[c]Za_jā[

�cja]Z[�abhY[{îgâhc[�chĵ_Z[zYv�c[§w]�[y]b̂va[�[�Yh[�hYv]hc��Ÿ[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[�ch�chc[�cZjYhaiiY[

¶ha]̀[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�]_̂vu�̂Y[ba[x�aY�hYdc|[�Ydchvc[ba[ych]̄[©]�Y[ŵigc[ba[X�]̂ch[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bY[b̂hâjY[bc[

aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[y�_̂c[�cĥZa[«c_c[�chĵ_aiî[�[c]Za_jā[��ĥZĵc_[�]abaZ[bc[ŵigc[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[

dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[tĥgc_[{îgâhc[bc[ŵigc[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[¬cºchc[

zaZa_ba[¬âgc[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[yafahZY_[�cig�Y[ba[�aiY[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[

bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[yYZ~[�ab̂_c[�hc_b�Y[¬ajY[§�Yh[�hYv]hc��Ÿ[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[a[xc�aîY_cjY[ba[¬YjcZ[bY[�̂ZjĥjY[ba[

_̧̂�Y[�c_bâhc_jaZ|[�]_̂vu�̂Y[a[�Ydchvc[ba[�YhjY[�ai�Ȳ[tb]chbY[�chvaiY[�̂c_c[�_�v̂Y[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[

�̂hiâ[©Yh_[§�Yh[�hYv]hc��Ÿ[�[bavî_Y][bY[b̂hâjY[bc[aZvYi�c|[bâ�c_bY[Z]c[dc_̂faZjc��Y[haZahgcbc[�chc[haaZvYi�c̄[µi�ĝc[za�̂ZY[�aZ\]̂jc[�[za�̂ZjhY[�̂ĝi[bcZ[�aZZYcZ[¬cj]hĉZ[
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