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YecX_d[�ekh�jhWdi][d_Y�Wd_cWbi�m_jA�ekh�fhefh_[jWho�Wdj_][d�j[YAdebe]o�WdZ�_cckd_pWj_ed�j[YAd_gk[i�je�][d[hWj[�
A_]A*gkWb_jo�Wdj_XeZ_[i�?eh�[l[d�jA[�ceij�Z_??_Ykbj�X_ebe]_YWb�YAWbb[d][i)�_dYbkZ_d]�Xkj�dej�b_c_j[Z�je�Z_??_Ykbj�WdZ�
Yecfb[n�jWh][ji�ikYA�Wi�_ed�YAWdd[bi)�@�fhej[_d*Yekfb[Z�h[Y[fjehi�%y@I�Kiz&)�jhWdifehj[hi)�WdZ�ejA[h�jhWdic[cXhWd[�
fhej[_di+�
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MA[�lWh_eki�Hcd_:X�Wd_cWb*XWi[Z�j[YAdebe]_[i�Wh[�Z[f_Yj[Z�_d�jA[�?_]kh[�X[bem+

P[�X[b_[l[�jAWj�dWjkhWb�Wdj_XeZ_[i�Wh[�ikf[h_eh�je�ejA[h�Wdj_XeZo�][d[hWj_ed�c[jAeZi�Zk[�je�jA[�_cckd[�ioij[c^i�
WX_b_jo�je�dWjkhWbbo�i[b[Yj�gkWb_jo)�WdZ�Wbh[WZo*efj_c_p[Z�Wdj_XeZ_[i�jAhek]A�W�fheY[ii�jAWj�AWi�[lebl[Z�el[h�2--�
c_bb_ed�o[Whi+�:YYehZ_d]�je�jA[�:dj_XeZo�LeY_[jo� WjWXWi[�e?�:dj_XeZo�K[]kbWjeho�:ffhelWbi)�Wi�e?� [Y[cX[h�//)�
/-/1)�_j�_i�[ij_cWj[Z�jAWj�el[h�6-"�e?�Wbb�Wffhel[Z�Wdj_XeZo�Zhk]i�AWl[�X[[d�Z[h_l[Z�?hec�dWjkhWb�_cckd[�ioij[ci)�
mA_YA�m[�X[b_[l[�_i�Zk[�je�jA[_h�WX_b_jo�je�cWa[�Wdj_XeZ_[i�m_jA�ikf[h_eh�Zhk]*b_a[�fhef[hj_[i+�MA[�[lebkj_edWho�
Z_l[h][dY[�e?�Z_??[h[dj�if[Y_[i�AWi�h[ikbj[Z�_d�iec[�Wd_cWbi�Z[l[bef_d]�kd_gk[�c[YAWd_ici�jAWj�_dYh[Wi[�jA[_h�
_cckd[�ioij[c�[??[Yj_l[d[ii�je�Y[hjW_d�Wdj_][di+�Hkh�[d]_d[[h[Z�Wd_cWb�fbWj?ehci�AWhd[ii�jA[i[�YAWhWYj[h_ij_Yi)�mA_b[�
cW_djW_d_d]�jA[�AkcWd�][d[j_Y�i[gk[dY[i�d[[Z[Z�je�][d[hWj[�Z_l[hi[�h[f[hje_h[i�e?�A_]A*gkWb_jo)�?kbbo�AkcWd�
jA[hWf[kj_Y�Wdj_XeZ_[i�jAWj�?_j�Wbceij�Wdo�Z_iYel[ho�YWcfW_]d+

Hkh�j[Wc�e?�mehbZ*h[demd[Z�iY_[dj_iji�ki[i�W�lWh_[jo�e?�][d[�[Z_j_d]�j[YAd_gk[i�je�Wbj[h�jA[�][dec[i�e?�Wd_cWbi�je�
fheZkY[�Wdj_XeZ_[i�jAWj�ki[�AkcWd�i[gk[dY[i)�mA_b[�h[jW_d_d]�jA[�Wd_cWb^i�WX_b_jo�je�fheZkY[�W�ijhed]�_cckd[�
h[ifedi[�je�W�if[Y_?_Y�jWh][j�Wdj_][d+�P[�jA[d�i[j�kf�ckbj_fb[�Xh[[Z_d]�Yebed_[i�e?�ekh�][d[j_YWbbo�ceZ_?_[Z�Wd_cWbi�?eh�
ki[�_d�fWhjd[hi^�Z_iYel[ho�[??ehji+�PA_b[�jA[h[�Wh[�i[l[hWb�Yecc[hY_Wbbo�WlW_bWXb[�efj_edi�mA[d�Yedi_Z[h_d]�jhWdi][d_Y�
c_Y[)�Hcd_:X�_i�jA[�edbo�fbWj?ehc�jAWj�_dYbkZ[i�jhWdi][d_Y�ceki[)�hWj�WdZ�YA_Ya[d�j[YAdebe]_[i)�_d�WZZ_j_ed�je�W�Yem�
Wdj_XeZo�AkcWd_pWj_ed�j[YAdebe]o+�!WYA�Wd_cWb�AWi�kd_gk[�WdZ�Yecfb[c[djWho�YAWhWYj[h_ij_Yi�jAWj�WZZh[ii�a[o�
YAWbb[d][i�_d�Wdj_XeZo�Z_iYel[ho+

t  ETGGP�-PVKD4F>�/CPFKFCVGU�����!WYA�Wdj_XeZo�_i�cWZ[�Xo�Wd�Wdj_XeZo*fheZkY_d]�Y[bb)�ademd�Wi�W�;�Y[bb)�mA_YA�
YedjW_di�jA[�][d[j_Y�i[gk[dY[�jAWj�[dYeZ[i�_ji�kd_gk[�Wdj_XeZo+�PA[d�fh[i[dj[Z�m_jA�Wd�Wdj_][d)�jA[�_cckd[�ioij[c�
m_bb�h[ifedZ�Xo�Yh[Wj_d]�c_bb_edi�e?�Wbj[hdWj_l[�Wdj_XeZ_[i)�i[b[Yj_d]�jAei[�jAWj�X[ij�d[kjhWb_p[�jA[�f[hY[_l[Z�jAh[Wj+�
EWh][�Wdj_XeZo�h[f[hje_h[i�YWd�fh[i[dj�W�iYh[[d_d]�YAWbb[d][�_d�_Z[dj_?o_d]�Wdj_XeZ_[i�m_jA�jA[�ceij�efj_cWb�YWdZ_ZWj[�
Zhk]�fhe?_b[i+

PA_b[�jA[�_dZkijho�fh_cWh_bo�h[b_[i�ed�W�AoXh_ZecW�c[jAeZ�?eh�Wdj_XeZo�Z_iYel[ho)�m[�WdWbop[�;�Y[bbi�_dZ_l_ZkWbbo�
ki_d]�ekh�fhefh_[jWho�nIbehWj_edu�WdZ�@[b�!dYWfikbWj[Z�F_Yhe[dl_hedc[dj�%y@!Fz&�fbWj?ehci+�@!F�j[YAdebe]o�
_iebWj[i�i_d]b[�;�Y[bbi�?hec�Wd�_cckd_p[Z�Wd_cWb�_dje�Zhefb[ji�m_jA�h[fehj[hi�fh[i[dj_d]�jA[�jWh][j�Wdj_][d+�L[Yh[j[Z�
Wdj_XeZ_[i�X_dZ�je�jA[i[�h[fehj[hi�WdZ�Wh[�jA[d�Z[j[Yj[Z�l_W�?bkeh[iY[dj�fheX[i+�F_bb_edi�e?�@!Fi�YWd�X[�WdWbop[Z�
i_ckbjWd[ekibo)�WdZ�jAei[�m_jA�Z[i_h[Z�Wdj_XeZ_[i�YWd�X[�AWhl[ij[Z)�Ybed[Z)�WdZ�[nfh[ii[Z�?eh�?khjA[h�ijkZo+�

Hcd_:X^i�:B*fem[h[Z�nIbehWj_ed�ki[i�c_YheYWf_bbWho�fbWj[i�m_jA�Wffhen_cWj[bo�.+2�c_bb_ed�YWf_bbWh_[i�je�iYh[[d�
_dZ_l_ZkWb�i[Yh[j_d]�;�Y[bbi+�:kjecWj[Z�_cW]_d]�WdZ�:B�Wb]eh_jAci�_Z[dj_?o�;�Y[bbi�m_jA�Z[i_h[Z�X_dZ_d]�fhe?_b[i)�WdZ�W�
hWf_Z�bWi[h*XWi[Z�h[Yel[ho�fheY[ii�[??_Y_[djbo�h[jh_[l[i�;�Y[bbi�?eh�i[gk[dY_d]�WdZ�[nfh[ii_ed�Ybed_d]+�nIbehWj_ed�
[dAWdY[i�Wdj_XeZo�Z_iYel[ho�?eh�fWhjd[h�YWcfW_]di�ki_d]�jA[�[dj_h[�ik_j[�e?�Hcd_:X�jhWdi][d_Y�Wd_cWbi�WdZ�_i�
Z[i_]d[Z�je�efj_c_p[�Z_iYel[ho�[??_Y_[dYo�jAhek]A�d[m�?kdYj_edWb�iYh[[d_d]�WiiWoi�WdZ�bWh][*iYWb[�h[f[hje_h[�c_d_d]+�
MA[�fheY[ii�YWd�iYh[[d�kf�je�j[di�e?�c_bb_edi�e?�Y[bbi�WdZ�h[Yel[h�jAekiWdZi�e?�fW_h[Z�i[gk[dY[i�m_jA_d�edbo�W�?[m�
Aekhi+

P[�X[b_[l[�jA[�nIbehWj_ed�fbWj?ehc�fhel_Z[i�_dZkijho*b[WZ_d]�iYh[[d_d]�WdZ�Y[bb�h[Yel[ho�YecfWh[Z�je�ejA[h�ifWj_Wb�
i[fWhWj_ed�j[YAd_gk[i�WdZ�[dWXb[i�jA[�Z_iYel[ho�e?�hWh[�Y[bbi�jAWj�mekbZ�X[�c_ii[Z�m_jA�ejA[h�ioij[ci�jAWj�edbo�
[lWbkWj[�W�icWbb�f[hY[djW][�e?�W�h[f[hje_h[+
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t 5FGPVKH>�V-G��KI-V�-PVKD4F>�����Hkh�Z_iYel[ho�j[Wci�Wii_ij�ekh�fWhjd[hi)�Wi�d[[Z[Z)�je�_Z[dj_?o�jA[�h_]Aj�Wdj_XeZo�?eh�W�
fWhj_YkbWh�jWh][j�fheZkYj�fhe?_b[�Xo�?khjA[h�YAWhWYj[h_p_d]�Wdj_XeZo�YWdZ_ZWj[i�_Z[dj_?_[Z�jAhek]A�ekh�iYh[[d_d]�
j[YAdebe]_[i�ki_d]�W�i[h_[i�e?�f[h?ehcWdY[�WiiWoi�_dYbkZ_d]�F.�PFIF#L�WdZ�F.�SF4OL�j[ij_d]+

Hkh�iYh[[d_d]�j[YAdebe]_[i�_Z[dj_?o�fej[dj_Wbbo�jAekiWdZi�e?�jA[hWf[kj_Y�Wdj_XeZ_[i�mA_YA�ckij�jA[d�X[�dWhhem[Z�je�W�
icWbb�dkcX[h�e?�YWdZ_ZWj[i+�Hkh�j[Wc�_i�fei_j_ed[Z�je�?b[n_Xbo�meha�Z_h[Yjbo�m_jA�fWhjd[hi�je�Z[l[bef�Ykijec_p[Z�meha�
fbWdi�WdZ�iYh[[d_d]�WffheWYA[i�jAWj�c[[j�jA[_h�Wdj_XeZo�Z[i_]d�if[Y_?_YWj_edi+�P[�Wh[�Wbie�WXb[�je�Wii_ij�ekh�fWhjd[hi�_d�
jA[_h�emd�Zemdijh[Wc�WYj_l_j_[i�je�kbj_cWj[bo�?_dZ�jA[�h_]Aj�Wdj_XeZo�?eh�?khjA[h�Z[l[befc[dj+�:iiWoi�_dYbkZ[�A_]A*
jAhek]Afkj�[f_jef[�X_dd_d]�WdZ�a_d[j_Yi�WdWboi_i)�WdZ�jWh][j*if[Y_?_Y�?kdYj_edWb�WiiWoi+�"kdYj_edWb�ZWjW�YecX_d[Z�m_jA�
jA[�bWh][�Wcekdji�e?�ZWjW�][d[hWj[Z�?hec�iYh[[d_d]�fhel_Z[�W�Yecfh[A[di_l[�l_[m�e?�jA[�_cckd[�h[ifedi[�WdZ�Wbbem�
ekh�fWhjd[hi�je�i[b[Yj�Wdj_XeZ_[i�?eh�[l[d�jA[�ceij�ijh_d][dj�Z[i_]d�Yh_j[h_W+

PA[d�ki_d]�ejA[h�Wdj_XeZo�iekhY[i)�i[b[Yj_d]�jA[�h_]Aj�Wdj_XeZo�e?j[d�h[gk_h[i�i_]d_?_YWdj�ceZ_?_YWj_ed�je�[dAWdY[�
Y[hjW_d�Z[i_h[Z�YAWhWYj[h_ij_Yi�_d�W�fheY[ii�ademd�Wi�Wdj_XeZo�efj_c_pWj_ed+�BdjheZkY_d]�YAWd][i�je�[dAWdY[�ed[�
YAWhWYj[h_ij_Y�YWd�X[�Z[jh_c[djWb�je�ejA[hi)�Wi�_j�_i�YAWbb[d]_d]�je�Ye*efj_c_p[�jA[�ckbj_fb[�fWhWc[j[hi�jAWj�Wh[�Z[i_hWXb[�
_d�W�b[WZ�YWdZ_ZWj[+�MA_i�h[ikbji�_d�W�fheY[ii�jAWj�_i�b[d]jAo)�Yeijbo)�WdZ�h[b_Wdj�ed�jh_Wb*WdZ*[hheh�[nf[h_c[djWj_ed)�
mA_YA�YWd�b[WZ�je�Zemdijh[Wc�h_iai+�P[�X[b_[l[�jAWj�cWdo�e?�jA[i[�YAWbb[d][i�Wh[�Wl[hj[Z�Xo�ki_d]�dWjkhWb�_cckd[�
ioij[ci�jAWj�AWl[�[lebl[Z�el[h�2--�c_bb_ed�o[Whi�je�dWjkhWbbo�i[b[Yj�Wdj_XeZ_[i�jAWj�Wh[�efj_c_p[Z�?eh�jA[_h�_dj[dZ[Z�
?kdYj_ed+�Hkh�Wdj_XeZo�h[f[hje_h[i�Wh[�bWh][)�Z_l[hi[)�WdZ�WXkdZWdj�_d�A_]A*gkWb_jo�Wdj_XeZ_[i�jAWj�fhel_Z[�ekh�fWhjd[hi�
m_jA�W�i_]d_?_YWdj�dkcX[h�e?�dWjkhWbbo�efj_c_p[Z�b[WZi)�XofWii_d]�jA[�d[[Z�?eh�B8�SFSL�[d]_d[[h_d]+�Bd�jA[�ceij�
YAWbb[d]_d]�Z_iYel[ho�fhe]hWci)�ekh�j[Wc�YWd�fhel_Z[�A_j�[nfWdi_ed�ki_d]�nIbehWj_ed�WdZ,eh�G@L�ZWjW�c_d_d]�je�
[cfem[h�Hcd_ [[f�je�_Z[dj_?o�lWh_Wdji�m_jA�_cfhel[Z�W??_d_jo)�_cfhel[Z�cWdk?WYjkhWX_b_jo)�eh�ejA[h�?WlehWXb[�
YAWhWYj[h_ij_Yi)�mA_b[�Wle_Z_d]�jA[�j_c[�WdZ�j[YAd_YWb�h_ia�WiieY_Wj[Z�m_jA�jhWZ_j_edWb�efj_c_pWj_ed�c[jAeZi+

Bd�i_jkWj_edi�mA[h[�YAWhWYj[h_ij_Yi�d[[Z�je�X[�_cfhel[Z�X[oedZ�mAWj�_i�WlW_bWXb[�_d�jA[�h[f[hje_h[)�m[�YWd�?_bj[h�
i[gk[dY[�lWh_Wdji�jAhek]A�W�XWjj[ho�e?�Hcd_ [[f�F.�PFIF#L�[lWbkWj_edi�je�h[cel[�i[gk[dY[i�m_jA�fej[dj_Wb�b_WX_b_j_[i�
WdZ�fej[dj_Wbbo�_cfhel[�fej[dYo+�Hfj_c_p[Z�i[gk[dY[i�Wh[�jA[d�h[*[nfh[ii[Z�_d�Wd�Wdj_XeZo�?ehcWj�e?�YAe_Y[�WdZ�
f[h?ehcWdY[�_i�?khjA[h�[lWbkWj[Z�_d�WdWboj_YWb�WdZ�X_eWiiWo�[lWbkWj_ed�je�Yh[Wj[�W�hWda[Z�b_ij�e?�fej[dj_Wb�b[WZi�?eh�ekh�
fWhjd[hi+

Bd�WZZ_j_ed�je�ekh�Wdj_XeZo�Z_iYel[ho�iebkj_edi)�m[�feii[ii�[nj[di_l[�YWfWX_b_j_[i�?eYki[Z�ed�_ed�YAWdd[bi�WdZ�jhWdifehj[hi+�
Bed�YAWdd[bi�WdZ�jhWdifehj[hi�Wh[�a[o�Yecfed[dji�_d�W�m_Z[�lWh_[jo�e?�X_ebe]_YWb�fheY[ii[i�WdZ�AWl[�XheWZ�jA[hWf[kj_Y�
Wffb_YWX_b_jo�WYheii�YWdY[h)�c[jWXeb_Y�Z_i[Wi[)�fW_d)�d[khebe]_YWb�Z_i[Wi[i)�_d?[Yj_eki�Z_i[Wi[i�WdZ�ejA[hi+�Bd�jA[�i[WhYA�?eh�d[m�
Zhk]i)�_ed�YAWdd[bi�Wh[�W�?h[gk[dj)�Xkj�YAWbb[d]_d]�jWh][j+�P[�X[b_[l[�ekh�YWfWX_b_j_[i�_d�jA[�_ed�YAWdd[b�Wh[W�YWd�X[�b[l[hW][Z�
?eh�XejA�icWbb�ceb[Ykb[�WdZ�Wdj_XeZo�WffheWYA[i�je�jA[hWf[kj_Y�Z[l[befc[dj+

#cC�AOCb?SCaVWA�3caW?Saa�!]RSZ

P[�fWhjd[h�m_jA�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�WdZ�b[WZ_d]�WYWZ[c_Y�_dij_jkj_edi�jAWj�lWho�_d�i_p[)�
][e]hWfAo�WdZ�jA[hWf[kj_Y�?eYki+�Hkh�fWhjd[hi�]W_d�WYY[ii�je�m_Z[�h[f[hje_h[i�e?�Wdj_XeZ_[i�WdZ�ijWj[*e?*jA[*Whj�iYh[[d_d]�
j[YAdebe]_[i�Z[i_]d[Z�je�[dWXb[�[??_Y_[dj�Z_iYel[ho�e?�d[nj*][d[hWj_ed�del[b�jA[hWf[kj_Yi�WdZ�Z[b_l[h�A_]A*gkWb_jo�jA[hWf[kj_Y�
Wdj_XeZo�YWdZ_ZWj[i�?eh�W�m_Z[�hWd][�e?�Z_i[Wi[i+�Hkh�fWhjd[hi�YWd�i[b[Yj�W�X_ebe]_YWb�jWh][j�je�jh[Wj�W�Z_i[Wi[�WdZ�Z[?_d[�jA[�
Wdj_XeZo�fhef[hj_[i�d[[Z[Z�?eh�jA[hWf[kj_Y�Z[l[befc[dj�eh�ki[�Y[hjW_d�e?�ekh�j[YAdebe]_[i�Z_h[Yjbo�_d�jA[_h�emd�bWXehWjeh_[i+�
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Hkh�b_Y[di[�W]h[[c[dji�m_jA�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�fWhjd[hi�][d[hWbbo�_dYbkZ[7�%_&�kf?hedj�eh)�_d�iec[�
_dijWdY[i)�WddkWb�fWoc[dji�?eh�j[YAdebe]o�WYY[ii8�%__&�fWoc[dji�?eh�f[h?ehcWdY[�e?�h[i[WhYA�i[hl_Y[i8�%___&�Zemdijh[Wc�
fWoc[dji�_d�jA[�?ehc�e?�fh[Yb_d_YWb)�_dj[bb[YjkWb�fhef[hjo)�Yb_d_YWb)�h[]kbWjeho)�WdZ�Yecc[hY_Wb�c_b[ijed[i8�WdZ�%_l&�heoWbj_[i�ed�
d[j�iWb[i�e?�ekh�fWhjd[hi^�fheZkYji)�_?�Wdo+�E_Y[di[�W]h[[c[dji�m_jA�WYWZ[c_Y�_dij_jkj_edi�Wh[�jof_YWbbo�ijhkYjkh[Z�m_jA�h[l[dk[�
iAWh_d]+�P[�ikYY[[Z�mA[d�ekh�fWhjd[hi�Wh[�ikYY[ii?kb)�WdZ�ekh�W]h[[c[dji�Wh[�ijhkYjkh[Z�je�Wb_]d�[Yedec_Y�WdZ�iY_[dj_?_Y�
_dj[h[iji+�Hkh�b_Y[di[�W]h[[c[dji�jof_YWbbo�_dYbkZ[�h[fehj_d]�h[gk_h[c[dji)�mA_YA�fhel_Z[�ki�kfZWj[i�?hec�ekh�fWhjd[hi�ed�jA[�
ijWjki�e?�jA[_h�fhe]hWci+�Bd�WZZ_j_ed)�m[�jhWYa�ekh�WYj_l[�fWhjd[h[Z�fhe]hWci�Xo�h[l_[m_d]�ekh�fWhjd[hi^�fkXb_Y�WddekdY[c[dji�
WdZ�cW_djW_d_d]�Ybei[�Yecckd_YWj_edi�m_jA�ekh�fWhjd[hi�je�jA[�[nj[dj�feii_Xb[+�Bd�iec[�_dijWdY[i)�W�fWhjd[h�cWo�dej�fkXb_Ybo�
WddekdY[�c_b[ijed[i)�_d�mA_YA�YWi[)�m[�mekbZ�X[�][d[hWbbo�Z[f[dZ[dj�ed�ekh�fWhjd[h�je�jhWYa)�h[fehj�WdZ�Z_iYbei[�c_b[ijed[i�Wj�
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Zhk]i�X[_d]�Z[l[bef[Z�?eh�jA[�N+L+�cWha[j)�cedeYbedWb�Wdj_XeZ_[i�WdZ�cedeYbedWb�Wdj_XeZo�YedCk]Wj[�Zhk]i�AWl[�AWZ�W�./+."�
b_a[b_AeeZ�e?�h[Y[_l_d]�cWha[j�WkjAeh_pWj_ed�?hec�jA[�ijWhj�e?�IAWi[�.�Yb_d_YWb�jh_Wbi+�MA_i�_i�A_]A[h�jAWd�jA[�ikYY[ii�hWj[�e?�icWbb�
ceb[Ykb[�ceZWb_j_[i)�mA_YA�AWZ�W�4+2"�b_a[b_AeeZ�e?�h[Y[_l_d]�cWha[j�WkjAeh_pWj_ed�?hec�jA[�ijWhj�e?�IAWi[�.�Yb_d_YWb�jh_Wbi�_d�
jA[�Nd_j[Z�LjWj[i+�:ZZ_j_edWbbo)�h[Y[dj�ZWjW�fkXb_iA[Z�Xo�MA[�:dj_XeZo�LeY_[jo�ik]][iji�jAWj�jA[�Yb_d_YWb�ikYY[ii�hWj[�?eh�
cedeYbedWb�Wdj_XeZ_[i�c_]Aj�X[�jh[dZ_d]�A_]A[h+

1=KUVKPI�5PFWUVT>��KOKVCVK4PU

BdZkijho�cec[djkc�AWi�h[ikbj[Z�_d�Wd�el[hWbb�_dYh[Wi[�_d�jA[�dkcX[h�e?�Wdj_XeZo�jA[hWf[kj_Y�WffhelWbi�f[h�o[Wh)�Aem[l[h)�
XejA�bWh][�WdZ�icWbb�fAWhcWY[kj_YWb�YecfWd_[i�jof_YWbbo�fh_eh_j_p[�jA[_h�h[i[WhYA�_dl[ijc[dji�_d�del[b�X_ebe]o�WdZ�Yb_d_YWb�
Z[l[befc[dj�el[h�[dWXb_d]�j[YAdebe]_[i+�K[ZkY[Z�bWh][�fAWhcWY[kj_YWb�h[i[WhYA�_dl[ijc[dj�_d�?ekdZWj_edWb�Z_iYel[ho�
j[YAdebe]_[i�AWi�_dj[di_?_[Z�?hW]c[djWj_ed�WdZ�Yh[Wj[Z�h_ffb[�[??[Yji�?eh�icWbb�X_ej[YAdebe]o�YecfWd_[i+�PA_b[�cWdo�e?�jA[i[�
X_ej[YAdebe]o�YecfWd_[i�Xh_d]�W�?eYki[Z�WffheWYA�je�iY_[dY[�jAWj�fh_eh_j_p[i�d_cXb[�cel[c[dj�WdZ�[??_Y_[dj�Z[Y_i_ed�cWa_d])�
jA[_h�X_ebe]_YWb�AofejA[i[i�Wh[�e?j[d�j[ij[Z�kj_b_p_d]�ikXefj_cWb�Wdj_XeZo�Z_iYel[ho�c[jAeZi�Zk[�je�h[b_WdY[�ed�b[]WYo�
j[YAdebe]_[i+�FWdo�bWh][h�YecfWd_[i�AWl[�Wbie�Yedj_dk[Z�je�h[bo�ed�b[]WYo�j[YAdebe]_[i�?eh�cWdo�fheY[ii[i�h[bWj[Z�je�Wdj_XeZo�
Z_iYel[ho+�D[o�[nWcfb[i�e?�jA[�?h[gk[djbo�kj_b_p[Z�b[]WYo�j[YAdebe]_[i�WdZ�jA[_h�iAehjYec_d]i�_dYbkZ[7

t 4WOCPK?GF�YKNF�V>RG�CPVKD4FKGU�����MA_i�fheY[ii�AWi�X[[d�kj_b_p[Z�el[h�jA[�bWij�/2�o[Whi�WdZ�Wjj[cfji�je�YWfjkh[�jA[�
X[d[?_ji�e?�dWjkhWb�Wdj_XeZo�efj_c_pWj_ed�_d�W�ded*AkcWd�if[Y_[i)�?ebbem[Z�Xo�[nj[di_l[�B8�SFSL�[d]_d[[h_d]�ij[fi�?eh�
AkcWd_pWj_ed)�W??_d_jo�cWjkhWj_ed�WdZ�Z[l[befWX_b_jo�efj_c_pWj_ed+�Aem[l[h)�jA[�B8�SFSL�[d]_d[[h_d]�ij[fi�jAWj�Yedl[hj�
jA[�Wd_cWb�Wdj_XeZo�i[gk[dY[�_dje�W�AkcWd*b_a[�?ehcWj�cWo�_cfWYj�jA[�Z[i_h[Z�jA[hWf[kj_Y�fhef[hj_[i�e?�jA[�Wdj_XeZo)�
mA_b[�h[i_ZkWb�ded*AkcWd�i[gk[dY[i�cWo�_djheZkY[�_cckde][d_Y_jo�YedY[hdi+

W 2KTUV�IGPGTCVK4P�VTCPUIGPKEU�����!Whb_[h�jhWdi][d_Y�ioij[ci�Z[cedijhWj[Z�fhee?*e?*YedY[fj�WdZ�Z[b_l[h[Z�W�?[m�
jA[hWf[kj_Y�Wdj_XeZ_[i)�Aem[l[h�_j�X[YWc[�WffWh[dj�jAWj�?bWmi�_d�jhWdi][d[�Z[i_]d�b_c_j[Z�jA[�heXkijd[ii�e?�_cckd[�
h[ifedi[i�?hec�jA[i[�Wd_cWbi+�Bd�WZZ_j_ed)�ejA[h�j[YAd_YWb�_iik[i)�b[]WYo�W]h[[c[dj�ijhkYjkh[i�WdZ�_dZkijho�
Yedieb_ZWj_ed�fh[i[dj[Z�?khjA[h�eXijWYb[i�?eh�jA[�WYY[ii�je�WdZ�ki[�e?�jA[�[Whbo�fbWj?ehci+

W 0KURNC>�VGE-P4N4I>�����MA[�Yeccedbo�kj_b_p[Z�j[YAdebe]_[i�m[h[�_dl[dj[Z�el[h�02�o[Whi�W]e�WdZ�Ze�dej�X[d[?_j�?hec�F.�
SFSL�W??_d_jo�cWjkhWj_ed�WdZ�efj_c_pWj_ed+�Lec[�Z_ifbWo�b_XhWh_[i�Wh[�[d]_d[[h[Z�je�YWfjkh[�X[d[?_ji�?hec�dWjkhWb�
_cckd[�ioij[ci)�Aem[l[h�jA[o�ij_bb�YWhho�b_c_jWj_edi�_dYbkZ_d]�beii�e?�jA[�A[Wlo�WdZ�b_]Aj�YAW_d�fW_h_d])�WdZ�jA[�d[[Z�
?eh�A_]A*gkWb_jo�iebkXb[�Wdj_][d)�WdZ�jA[o�e?j[d�h[gk_h[�Zemdijh[Wc�i[gk[dY[�efj_c_pWj_ed�?eh�A_]A�fheZkYj_ed�_d�W�
cWccWb_Wd�cWdk?WYjkh_d]�Y[bb�b_d[+

W 4>DTKF4OC�UETGGPKPI�����MA_i�c[jAeZ�AWi�X[[d�kj_b_p[Z�?eh�jA[�bWij�12�o[Whi�WdZ�h[ikbji�_d�W�beii�e?�el[h�66"�e?�
Wdj_XeZo�Z_l[hi_jo)�ZhWij_YWbbo�h[ZkY_d]�jA[�feeb�e?�fej[dj_Wb�jA[hWf[kj_Y�YWdZ_ZWj[i�je�YAeei[�?hec+

MA[h[�_i�W�i_]d_?_YWdj�WdZ�]hem_d]�Z_ifWh_jo�X[jm[[d�jeZWo^i�m_Z[bo�ki[Z�b[]WYo�Wdj_XeZo�Z_iYel[ho�jeebi�WdZ�jA[�bWj[ij�
WZlWdY[i�_d�Wdj_XeZo�Z_iYel[ho�j[YAdebe]_[i+�MA[i[�[n_ij_d]�_dZkijho�WffheWYA[i�Wh[�XkhZ[d[Z�m_jA�Yh_j_YWb�Z_iWZlWdjW][i�
_dYbkZ_d]�bem�Wdj_XeZo�Z_l[hi_jo)�b[d]jAo�Z_iYel[ho�j_c[b_d[i)�b_c_j[Z�?kdYj_edWb�fWhWc[j[h�ZWjW)�[nY[ii�Yeiji�WdZ�bWYa�e?�
?b[n_X_b_jo+

#cC�DbCObSUg

Hkh�c_ii_ed�_i�je�[dWXb[�jA[�hWf_Z�Z[l[befc[dj�e?�_ddelWj_l[�jA[hWf[kj_Yi�Xo�fkiA_d]�jA[�?hedj_[hi�e?�Zhk]�Z_iYel[ho�
j[YAdebe]_[i+�P[�fkhik[�jA_i�c_ii_ed�Xo�Z[l[bef_d]�WdZ�b_Y[di_d]�Ykjj_d]�[Z][�Z_iYel[ho�WdZ�iYh[[d_d]�j[YAdebe]o�WdZ�Xo�
X[_d]�jA[�fWhjd[h�e?�YAe_Y[�?eh�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�WdZ�WYWZ[c_Y�_dij_jkj_edi+�Hkh�ijhWj[]o�je�
WYYecfb_iA�jA_i�_dYbkZ[i�jA[�?ebbem_d]7

MWXb[�e?��edj[dji
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t 1PCDNG�FKUE4;GT>�4H�-KI-�SWCNKV>�CPVKD4F>�CPF�4V-GT�VCTIGV�DKPFKPI�RT4VGKP�ECPFKFCVGU�V-T4WI-�4WT�RNCVH4TO�����P[�
AWl[�W�j[YAdebe]_YWbbo�Z_??[h[dj_Wj[Z�fbWj?ehc�jAWj�fhel_Z[i�ekh�fWhjd[hi�m_jA�[dZ*je*[dZ�Wdj_XeZo�Z_iYel[ho�
j[YAdebe]o�eh�YWfWX_b_j_[i)�Wi�m[bb�Wi�Ykijec_p[Z�iebkj_edi�?eh�_dZ_l_ZkWb�ij[fi�e?�jA[�Wdj_XeZo�Z_iYel[ho�fheY[ii+�P[�
X[b_[l[�jAWj�fW_h_d]�jA[�fem[h�e?�;_ebe]_YWb�Bdj[bb_][dY[�Xk_bj�_dje�ekh�fhefh_[jWho�jhWdi][d_Y�Wd_cWbi�m_jA�ekh�A_]A*
jAhek]Afkj�iYh[[d_d]�j[YAdebe]_[i�m_bb�Yedj_dk[�je�[dWXb[�jA[�Z_iYel[ho�e?�A_]A*gkWb_jo)�?kbbo�AkcWd�Wdj_XeZo�
jA[hWf[kj_Y�YWdZ_ZWj[i�?eh�W�m_Z[�hWd][�e?�_dZ_YWj_edi+

t 1=RCPF�WR4P�4WT�G=KUVKPI�RCTVPGTU-KRU�����P[�AWl[�.-4�WYj_l[�fWhjd[hi�Wi�e?� [Y[cX[h�0.)�/-/2)�Yedi_ij_d]�e?�
fAWhcWY[kj_YWb)�X_ej[YAdebe]o�WdZ�WYWZ[c_Y�eh]Wd_pWj_edi)�lWho_d]�_d�i_p[)�][e]hWfAo�WdZ�jA[hWf[kj_Y�?eYki+�P[�
_dj[dZ�je�Yedj_dk[�je�_Z[dj_?o�WdZ�YWfjkh[�d[m�effehjkd_j_[i�m_jA�[n_ij_d]�fWhjd[hi�Xo�Xk_bZ_d]�kfed�ekh�jhkij[Z�
h[bWj_ediA_fi+�MA[�gkWb_jo�WdZ�Xh[WZjA�e?�ekh�fbWj?ehc�[dWXb[i�ekh�fWhjd[hi�je�ikYY[[Z�_d�d[m�Wdj_XeZo�Z_iYel[ho�
YWcfW_]di�WdZ�AWi�Wbie�[dWXb[Z�jA[c�je�fkhik[�fhe]hWci�jAWj�mekbZ�ejA[hm_i[�dej�X[�fkhik[Z�Zk[�je�j[YAd_YWb�
YAWbb[d][i+�Bd�WZZ_j_ed)�YebbWXehWj_ed�X[jm[[d�ekh�iY_[dj_iji�WdZ�fWhjd[hi�AWi�[nfWdZ[Z�fWhjd[hi^�kiW][�je�ejA[h�
e??[h_d]i�m_jA_d�ekh�j[YAdebe]o�fbWj?ehc)�ikYA�Wi�F.�PFIF#L�WdZ�F.�SF4OL�Wdj_XeZo�efj_c_pWj_ed+��

t 5PETGCUG�V-G�PWODGT�4H�4WT�RCTVPGTU-KRU�����P[�fbWd�je�Yedj_dk[�je�]W_d�d[m�Ykijec[hi�jAhek]A�_dYh[Wi[Z�Xki_d[ii�
Z[l[befc[dj�WYj_l_j_[i)�WdZ�jAhek]A�Yedj_dk[Z�j[YAdebe]_YWb�[nfWdi_ed+�P[�_dj[dZ�je�?eh][�d[m�fWhjd[hiA_fi�m_jA�
bWh][�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�?eYki[Z�ed�Wdj_XeZo�Z[l[befc[dj+��P[�Wbie�_dj[dZ�je�_dYh[Wi[�jA[�
dkcX[h�e?�fWhjd[hiA_fi�m_jA�icWbb[h�[Whbo*ijW][�X_ej[YAdebe]o�YecfWd_[i�WdZ�WYWZ[c_Y�_dij_jkj_edi�Xo�e??[h_d]�
?b[n_Xb[�Z[Wb�ijhkYjkh[i�WdZ�e??[h_d]i+�MAhek]A�Yedj_dkWb�_dl[ijc[dj�WdZ�[nfWdi_ed�e?�ekh�YWfWX_b_j_[i)�m[�X[b_[l[�m[�
AWl[�jA[�effehjkd_jo�je�?khjA[h�[dWXb[�ekh�fWhjd[hi�je�YWfjkh[�WZZ_j_edWb�lWbk[�?hec�ekh�j[YAdebe]_[i+

t 2WTV-GT�4WT�VGE-P4N4IKECN�FKHHGTGPVKCVK4P�V-T4WI-�KPVGNNKIGPV�G=RCPUK4P�CPF�KPP4;CVK4P�����P[�[cfbeo�W�c[jAeZ_YWb�
WdZ�Z[b_X[hWj[�WffheWYA�je�[nfWdZ_d]�ekh�j[YAdebe]o�fbWj?ehc+�L[hl_d]�W�XheWZ�fWhjd[h�XWi[�AWi�fhel_Z[Z�ki�kd_gk[�
_di_]Aj�_dje�jA[�d[[Zi�WdZ�Z_h[Yj_ed�e?�jA[�_dZkijho)�WdZ�m[�Yedj_dk[�je�b[l[hW][�jA_i�_di_]Aj�?eh�ekh�Z[Y_i_ed*cWa_d]+�
Bd�h[Y[dj�o[Whi)�m[�AWl[�ikYY[ii?kbbo�_dj[]hWj[Z�W�dkcX[h�e?�j[YAdebe]o�WYgk_i_j_edi�Yel[h_d]�Wdj_][d�][d[hWj_ed)�
WZZ_j_edWb�Wd_cWb�if[Y_[i)�Z[[f�iYh[[d_d]�YWfWX_b_j_[i)�WdZ�_ed�YAWdd[b�[nf[hj_i[+�:i�Wd�[nWcfb[)�_d�/-/0�m[�bWkdYA[Z�
ekh�Hcd_ [[f�WdZ�Hcd_A,"�j[YAdebe]_[i�h[ifedZ_d]�je�ekh�kdZ[hijWdZ_d]�e?�fAWhcWY[kj_YWb�_dZkijho�d[[Zi+�Bd�/-/1�
m[�bWkdYA[Z�Hcd_AkX)�W�kd_?_[Z�_dj[h?WY[�fhel_Z_d]�fWhjd[hi�i[Ykh[�WYY[ii�je�ZWjWi[ji�je�l_ikWb_p[�jA[_h�Z_iYel[ho�
YWcfW_]d�ZWjW�m_jA�W�lWh_[jo�e?�Ykijec�jeebi+�Bd�/-/2�m[�bWkdYA[Z�Hcd_NbjhW�jAWj�[nj[dZi�ekh�fbWj?ehc�X[oedZ�
jhWZ_j_edWb�Wdj_XeZo�ceZWb_j_[i�_dje�jA[�f[fj_Z[�ifWY[)�[dWXb_d]�ckbj_fb[�jA[hWf[kj_Y�Wffb_YWj_edi+�Bd�FWo�/-/2)�m[�
bWkdYA[Z�jA[�nIbehWj_ed�IWhjd[h�:YY[ii�Ihe]hWc)�kdZ[h�mA_YA�ekh�fWhjd[hi�YWd�fkhYAWi[�jA[�nIbehWj_ed�_dijhkc[dj�je�
[dAWdY[�jA[_h�YWfWX_b_j_[i�_d�Wdj_XeZo�Z_iYel[ho�WdZ�Z[l[befc[dj+�MA[�fhe]hWc�_dYbkZ[i�iWb[i�e?�jA[�_dijhkc[dj�WdZ�
i_d]b[*ki[�YedikcWXb[i�WdZ�h[gk_h[i�W�b_Y[di[�je�ekh�fhefh_[jWho�:B*fem[h[Z�ie?jmWh[+�P[�_dj[dZ�je�Yedj_dk[�je�_dl[ij�
_d�[dWXb_d]�j[YAdebe]_[i�WdZ�[lWbkWj[�ijhWj[]_Y�j[YAdebe]o�WYgk_i_j_edi�je�XheWZ[d�ekh�YWfWX_b_j_[i�_d�jA[�Wdj_XeZo�WdZ�
ejA[h�jWh][j*X_dZ_d]�fhej[_d�Z_iYel[ho�Yedj_dkkc+�

t 0TK;G�RCTVPGT�CF4RVK4P�V-T4WI-�C�EWUV4OK?CDNG�CPF�HNG=KDNG�4HHGTKPI�����P[�c[[j�ekh�fWhjd[hi^�if[Y_?_Y�d[[Zi�Xo�
e??[h_d]�WYY[ii�je�Wbb�eh�Y[hjW_d�Yecfed[dji�e?�ekh�j[YAdebe]o�fbWj?ehc+�Nfed�[dj[h_d]�_dje�W�b_Y[di[�je�ki[�jA[�
Hcd_:X�fbWj?ehc)�ekh�fWhjd[hi�jof_YWbbo�][j�WYY[ii�je�Wbb�[n_ij_d]�fbWj?ehci�WdZ�i[hl_Y[i)�WdZ�m[�jW_beh�jA[�Z_iYel[ho�
WffheWYA�WdZ�j[YAdebe]o�ki[�je�[WYA�if[Y_?_Y�fhe]hWc+�MA_i�WffheWYA�A[bfi�_dYh[Wi[�jA[�fWhjd[hiA_f�?kdd[b�WdZ�
fhel_Z[i�Wd�_d_j_Wb�?ehkc�?eh�ki�je�[nfWdZ�ekh�h[bWj_ediA_f�cel_d]�?ehmWhZ+

#cC�ESQV?]Z]Ug

:OPK�CV

Hcd_KWj�mWi�bWkdYA[Z�_d�/-./�WdZ�_i�jA[�?_hij�[nWcfb[�e?�W�ikYY[ii?kb�adeYa*ekj�e?�jA[�[dZe][deki�hWj�_cckde]beXkb_d�
][d[i�Yekfb[Z�m_jA�jhWdi][d[i_i�e?�AkcWd�Yekdj[hfWhji+�Hcd_KWj�fheZkY[i�W�Z_l[hi[�h[f[hje_h[�e?�Wdj_XeZ_[i�m_jA�AkcWd�
_Z_ejof[i�WdZ�_cckdebe]_YWb�YAWhWYj[h_ij_Yi�jAWj�Wh[�YecfWhWXb[�je�Wdj_XeZ_[i�?hec�m_bZjof[�Wd_cWbi+�Hcd_KWj�fhel_Z[i�Yheii*
h[WYj_l_jo�W]W_dij�ceki[�ehjAebe]i�e?�AkcWd�jA[hWf[kj_Y�jWh][ji)�mA_YA�cWo�ijh[Wcb_d[�fh[Yb_d_YWb�Z[l[befc[dj�Xo�eXl_Wj_d]�
jA[�d[[Z�?eh�ikhhe]Wj[�Wdj_XeZ_[i�WdZ�jA[h[Xo�cWo�Z[Yh[Wi[�Yb_d_YWb�h_iai+�MA[�Hcd_KWj�AWi�X[[d�[d]_d[[h[Z�je�YedjW_d�
?kdYj_edWb�h[YecX_dWdj�_cckde]beXkb_d�beY_)�ki[�jA[�?kbb�h[f[hje_h[�e?�AkcWd�][hcb_d[�][d[i�m_jA�i_c_bWh�?h[gk[dYo�Wi�
AkcWdi)�WdZ�h[WhhWd][�?kdYj_edWb�AkcWd�_cckde]beXkb_d�][d[i+�MA[�Wd_cWbi�Wh[�Xh[Z�ed�W�c_n[Z�][d[j_Y�XWYa]hekdZ�je�
?khjA[h�Z_l[hi_?o�jA[�Wdj_XeZo�h[f[hje_h[�WdZ�?[Wjkh[�Z_??[h[dj�b_]Aj�YAW_d�_iejof[i�Z[i_]d[Z�je�fhel_Z[�?b[n_X_b_jo�WhekdZ�
fWhjd[hi^�d[[Zi�WdZ�j[YAdebe]o+�MA[�Hcd_KWj�iAemi�A_]A�[nfh[ii_ed)�dehcWb�AkcWd�� KA0�b[d]jA�Z_ijh_Xkj_ed)�WdZ�dehcWb�
Aof[hckjWj_ed�WdZ�W??_d_jo�cWjkhWj_ed+�:i�e?� [Y[cX[h�0.)�/-/2)�jA[h[�Wh[�jAh[[�Wffhel[Z�fheZkYji�XWi[Z�ed�Wd�Hcd_KWj*
Z[h_l[Z�Wdj_XeZo�WdZ�/.�WZZ_j_edWb�fhe]hWci�XWi[Z�ed�Wd�Hcd_KWj*Z[h_l[Z�Wdj_XeZo�_d�Yb_d_YWb�Z[l[befc[dj�Xo�ekh�fWhjd[hi+
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WdZ�i_d]b[*ki[�YedikcWXb[i�WdZ�h[gk_h[i�W�b_Y[di[�je�ekh�fhefh_[jWho�:B*fem[h[Z�ie?jmWh[+
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54P�/-CPPGN�/CRCDKNKVKGU

Bed�YAWdd[bi�WdZ�jhWdifehj[hi�Wh[�a[o�Yecfed[dji�_d�W�m_Z[�lWh_[jo�e?�X_ebe]_YWb�fheY[ii[i�jAWj�_dlebl[�hWf_Z�YAWd][i�_d�
Y[bbi�WdZ�AWl[�XheWZ�jA[hWf[kj_Y�Wffb_YWX_b_jo�WYheii�ckbj_fb[�jA[hWf[kj_Y�Wh[Wi�_dYbkZ_d]�edYebe]o)�c[jWXeb_Y�Z_i[Wi[)�fW_d)�
d[khebe]_YWb�Z_i[Wi[i)�_d?[Yj_eki�Z_i[Wi[i�WdZ�ejA[hi+�Bed�YAWdd[bi�cWa[�fWhj_YkbWhbo�YAWbb[d]_d]�Zhk]�jWh][ji�Zk[�je�%_&�
Z_??_Ykbjo�m_jA�Wdj_][d�fkh_?_YWj_ed�%__&�feeh�_cckde][d_Y_jo�%___&�A_]A�Aecebe]o�m_jA�heZ[dji�ki[Z�_d�_cckd_pWj_ed�YWcfW_]di�
WdZ�%_l&�icWbb�WYY[ii_Xb[�X_dZ_d]�h[]_edi�m_jA�jA[�cWCeh_jo�e?�fhej[_d�[cX[ZZ[Z�_d�Y[bb�c[cXhWd[i+

 k[�je�jA[i[�YAWbb[d][i�_d�Z[l[bef_d]�[??[Yj_l[�jA[hWf[kj_Yi�jemWhZi�jA[i[�jWh][ji)�fWj_[dji�ik??[h_d]�?hec�_ed�YAWdd[b�WdZ�
jhWdifehj[h�h[bWj[Z�Z_i[Wi[i�Wh[�i[l[h[bo�kdZ[hi[hl[Z+�P[�AWl[�[nj[di_l[�WdZ�Z_??[h[dj_Wj[Z�YWfWX_b_j_[i�?eYki[Z�ed�_ed�YAWdd[bi�
WdZ�jhWdifehj[hi)�WdZ�Z[YWZ[i�e?�[nf[h_[dY[�_d�del[b�Zhk]�Z_iYel[ho�?hec�iYh[[d_d]�je�b[WZ�efj_c_pWj_ed)�m_jA�Wd�WYj_l[�i[j�e?�
X_]�fAWhcW�Z_iYel[ho�WdZ�Wii[j*XWi[Z�fWhjd[hiA_fi+�MA[�Z_??[h[dj_Wj[Z�Yeh[�YWfWX_b_j_[i�m_jA_d�ekh�_ed�YAWdd[b�Z_iYel[ho�j[Wc�
YWd�fhel_Z[�del[b�h[W][dj�][d[hWj_ed�WdZ�fhefh_[jWho�WiiWoi�jAWj�YWd�Wbie�ikffehj�Wdj_XeZo�Z_iYel[ho�fhe]hWci�WdZ�YWd�X[�
WYY[ii[Z�Xo�fWhjd[hi�mA[d�fkhik_d]�_ed�YAWdd[bi�WdZ�jhWdifehj[h�jWh][ji+�P[�X[b_[l[�m[�Wh[�m[bb�fei_j_ed[Z�je�fhel_Z[�jA[�jeebi�
d[Y[iiWho�je�Z_iYel[h�Wdj_XeZ_[i�WdZ�icWbb�ceb[Ykb[i�je�jWh][j�_ed�YAWdd[bi�WdZ�jhWdifehj[hi+�Hkh�YecfkjWj_edWb�Wdj_][d�Z[i_]d�
j[YAdebe]o�AWi�X[[d�lWb_ZWj[Z�_d�ikYY[ii?kbbo�][d[hWj_d])�ijWX_b_p_d])�WdZ�fkh_?o_d]�dWj_l[bo*?ebZ[Z�Wdj_][d�?eh�jA[i[�jWh][ji�WdZ�
ekh�ckbj_*if[Y_[i�jhWdi][d_Y�Wd_cWb�fbWj?ehc�_i�lWb_ZWj[Z�_d�ikYY[ii?kbbo�][d[hWj_d]�Wdj_XeZ_[i�?eh�feehbo�_cckde][d_Y)�A_]A�
Aecebe]o)�WdZ�Yhofj_Y�jWh][ji+

Bd�WZZ_j_ed�je�jA[�Zhk]�Z[i_]d�YAWbb[d][i)�_j�_i�Z_??_Ykbj�je�Z[l[bef�[??[Yj_l[�?kdYj_edWb�WiiWoi�je�j[ij�fej[dj_Wb�jA[hWf[kj_Yi+�
Hcd_:X^i�fhefh_[jWho�_ed�YAWdd[b�fbWj?ehc�b[l[hW][i�fhefh_[jWho�[nf[hj_i[�_d�jA[�YecX_dWj_ed�e?�X_ebe]_YWb�WiiWoi)�c[Z_Y_dWb�
YA[c_ijho)�WdZ�F.�PFIF#L�WdZ�YecfkjWj_edWb�YA[c_ijho�Wffb_YWj_edi�je�[dWXb[�jA[�Z_iYel[ho�e?�_ed�YAWdd[b�jWh][j_d]�jA[hWf[kj_Yi+�
P[�X[b_[l[�jA_i�ik_j[�e?�j[YAdebe]_[i�fhel_Z[i�W�Z_??[h[dj_Wj[Z�YWfWX_b_jo�?eh�WZlWdY_d]�A_]A�lWbk[�_ed�YAWdd[b�WdZ�jhWdifehj[h�
Zhk]�Z_iYel[ho�fhe]hWci�h[]WhZb[ii�e?�ceZWb_jo�_dYbkZ_d]�icWbb�ceb[Ykb[i)�iYW??ebZ[Z�f[fj_Z[i�eh�c_d_*fhej[_di)�cede*)�X_*WdZ�
ckbj_*if[Y_?_Y�Wdj_XeZ_[i)�WdZ�Wdj_XeZo*Zhk]�YedCk]Wj[i�%y: �iz&+

5P;GUVKPI�KP�0KHHGTGPVKCVGF�!GE-P4N4I>

P[�Xk_bj�jA[�Hcd_:X�j[YAdebe]o�fbWj?ehc�jAhek]A�WYgk_i_j_ed)�_dl[ijc[dj)�WdZ�_ddelWj_ed+�

P[�WYgk_h[Z�Hf[d�FedeYbedWb�M[YAdebe]o)�BdY+�%yHFMz&�_d�CWdkWho�/-.3)��hoijWb�;_eiY_[dY[)�BdY+u�_d�HYjeX[h�/-.4)�
:X�Bd_j_e�;_ejA[hWf[kj_Yi)�BdY+�_d�Ckbo�/-.6)�jA[�Yeh[�Wii[ji�e?�BYW][d�_d�:fh_b�/-/-)�n�[bbW�;_eiY_[dY[i)�BdY+�_d�L[fj[cX[h�/-/-�
WdZ�MWkhki�;_eiY_[dY[i)�EE��_d�L[fj[cX[h�/-/-+�Bd�WZZ_j_ed�je�WYgk_i_j_edi)�m[�AWl[�WZlWdY[Z�ekh�j[YAdebe]o�fbWj?ehc�
jAhek]A�_dj[hdWb�_dl[ijc[dj�WdZ�_ddelWj_ed+��Hkh�_dl[ijc[dji�_d�j[YAdebe]o�Wh[�XWi[Z�ed�jA[�Yedj_dkeki�?[[ZXWYa�beef�jAWj�m[�
]W_d�?hec�ekh�fWhjd[h*Y[djh_Y�ceZ[b�mA_YA�fhel_Z[i�ki�Yh_j_YWb�_di_]Aji�_dje�jA[�Ykhh[dj�WdZ�?kjkh[�d[[Zi�e?�jA[�_dZkijho+�

MA[�a[o�j[YAdebe]_[i�eXjW_d[Z�jAhek]A�WYgk_i_j_ed�Wh[�b_ij[Z�X[bem+

3caW?Saa 2Q_cWaWbW]?�5ObS ESQV?]Z]UWSa�2Q_cWCSR
HFM CWdkWho�/-.3 Hcd_KWj8�Hcd_Feki[8�Hcd_"b_Y
�hoijWb HYjeX[h�/-.4 Hcd_�A_Ya[d8�@!F�iYh[[d_d]
:X�Bd_j_e Ckbo�/-.6 :dj_][d�Z[i_]d
BYW][d :fh_b�/-/- Bed�YAWdd[b�j[YAdebe]o
n�[bbW L[fj[cX[h�/-/- nIbehWj_ed�iYh[[d_d]
MWkhki L[fj[cX[h�/-/- Hcd_MWkh
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4][ASbWbW]?

MA[�cWha[j�?eh�j[YAdebe]_[i�jAWj�[dWXb[�jA[�Z_iYel[ho�WdZ�Z[l[befc[dj�e?�jA[hWf[kj_Y�Wdj_XeZ_[i)�ikYA�Wi�ekhi)�_i�]beXWb)�
YAWhWYj[h_p[Z�Xo�_dj[di[�Yecf[j_j_ed�WdZ�ikXC[Yj�je�i_]d_?_YWdj�_dj[bb[YjkWb�fhef[hjo�XWhh_[hi+�MA[�iebkj_edi�WdZ�Wffb_YWj_edi�
e??[h[Z�Xo�ekh�Yecf[j_jehi�lWho�_d�i_p[)�Xh[WZjA�WdZ�iYef[)�WdZ�]_l[d�jA[�XheWZ�fhec_i[�e?�Wdj_XeZo�jA[hWf[kj_Yi)�m[�?WY[�
Yecf[j_j_ed�?hec�cWdo�Z_??[h[dj�iekhY[i+�MA[i[�_dYbkZ[�YecfWd_[i�m_jA�jhWdi][d_Y�Wd_cWb�fbWj?ehci�WdZ�ejA[h�Wdj_XeZo�
Z_iYel[ho�iebkj_edi)�i_d]b[*Y[bb�iYh[[d_d]�j[YAdebe]_[i�WdZ�Wdj_XeZo�[d]_d[[h_d]�j[YAdebe]_[i+�MA[o�[cfbeo�lWh_eki�Xki_d[ii�
ceZ[bi)�ikYA�Wi�Z[l[bef_d]�_dj[hdWb�jA[hWf[kj_Y�f_f[b_d[i)�_dl[ij_d]�?_dWdY_Wbbo�_d�fWhjd[h�fhe]hWci)�b_Y[di_d]�j[YAdebe]o)�WdZ�
i[bb_d]�_dijhkc[dji�WdZ�Z[l_Y[i+�P[�Wbie�?WY[�Yecf[j_j_ed�?hec�_dj[]hWj[Z�YedjhWYj�h[i[WhYA�eh]Wd_pWj_edi�jAWj�ki[�jhWZ_j_edWb�
AoXh_ZecW)�fAW][)�WdZ�o[Wij�Z_ifbWo�j[YAdebe]_[i�_d�Z_iYel[ho+� k[�je�jA[�i_]d_?_YWdj�_dj[h[ij�WdZ�]hemjA�_d�Wdj_XeZo�
jA[hWf[kj_Yi�ceh[�XheWZbo)�m[�[nf[Yj�jA[�_dj[di_jo�e?�jA_i�Yecf[j_j_ed�je�_dYh[Wi[+

P[�i[[a�je�fhel_Z[�ekh�fWhjd[hi�m_jA�jA[�ceij�WZlWdY[Z�j[YAdebe]_[i�?eh�Wdj_XeZo�Zhk]�Z_iYel[ho)�_dYbkZ_d]�jhWdi][d_Y�
Wd_cWb�fbWj?ehci)�i_d]b[*Y[bb�iYh[[d_d]�j[YAdebe]_[i�WdZ�Wdj_XeZo�[d]_d[[h_d]�j[YAdebe]_[i+�FWdo�[c[h]_d]�WdZ�[ijWXb_iA[Z�
b_?[�iY_[dY[i�YecfWd_[i�AWl[�X[[d�Xk_bj�WhekdZ�j[YAdebe]_[i�jAWj�?eYki�ed�ed[�eh�W�b_c_j[Z�dkcX[h�e?�jA[i[�ij[fi+�!nWcfb[i�
_dYbkZ[7

t _d�Z_iYel[ho�ki_d]�][d[j_YWbbo*[d]_d[[h[Z�heZ[dji)�m[�?WY[�j[YAd_YWb�Yecf[j_j_ed�?hec�YecfWd_[i�jAWj�fhel_Z[�WYY[ii�
je�i_c_bWh�j[YAdebe]_[i)�ikYA�Wi�:X�[bb[hW�;_ebe]_Yi�BdY+)�:Xb[n_i�EE�)�:bbeo�MA[hWf[kj_Yi)�BdY+)�;_eYoje][d�
IAWhcWY[kj_YWbi�%;[_C_d]&��e+)�EjZ+)�GedW�;_eiY_[dY[i)�E[l[hW][d)�BdY+)�K[][d[hed�IAWhcWY[kj_YWbi)�BdY+�WdZ�Mm_ij�
;_eiY_[dY[��ehfehWj_ed8

t _d�jA[�?_[bZ�e?�i_d]b[*Y[bb�iYh[[d_d])�m[�?WY[�j[YAd_YWb�Yecf[j_j_ed�?hec�YecfWd_[i�jAWj�fhel_Z[�WYY[ii�je�i_c_bWh�
j[YAdebe]_[i)�ikYA�Wi�:X�[bb[hW�;_ebe]_Yi�BdY+)�;hka[h��ehfehWj_ed)� I;BH)�BdY+)�LWhjeh_ki�:@)�WdZ�"bk_Z_Y�LY_[dY[i�
EjZ8�WdZ

t _d�_ed�YAWdd[b�Zhk]�Z_iYel[ho)�m[�?WY[�j[YAd_YWb�Yecf[j_j_ed�?hec�YecfWd_[i�jAWj�fhel_Z[�i_c_bWh�j[YAdebe]_[i)�eh�
X_ebe]_YWb�[nf[hj_i[)�ikYA�Wi��AWhb[i�K_l[h�EWXi�BdY+)�!lej[Y�L!)�F[jh_ed�;_eiY_[dY[i�EjZ+)�WdZ�PkQ_�:ffM[Y+

P[�Wbie�?WY[�Z_h[Yj�Xki_d[ii�Yecf[j_j_ed�?hec�YecfWd_[i�jAWj�fhel_Z[�Wdj_XeZo�Z_iYel[ho�i[hl_Y[i�ki_d]�j[YAdebe]_[i�ikYA�
Wi�AoXh_ZecW�WdZ�Z_ifbWo+�Bd�WZZ_j_ed)�m[�Yecf[j[�m_jA�W�lWh_[jo�e?�?[[*?eh*i[hl_Y[�YedjhWYj�h[i[WhYA�eh]Wd_pWj_edi�jAWj�fhel_Z[�
i[hl_Y[i)�_d�ceij�YWi[i�ki_d]�b[]WYo�j[YAdebe]_[i)�jAWj�Yecf[j[�m_jA�ed[�eh�ceh[�j[YAdebe]_[i�_d�ekh�fbWj?ehc+

"eh�W�Z_iYkii_ed�e?�jA[�h_iai�m[�?WY[�h[bWj_d]�je�Yecf[j_j_ed)�i[[�yK_ia�"WYjehixK_iai�K[bWj[Z�je�Hkh�;ki_d[iixMA[�b_?[�
iY_[dY[i�WdZ�X_ej[YA�fbWj?ehc�j[YAdebe]o�cWha[j�_i�A_]Abo�Yecf[j_j_l[)�WdZ�_?�m[�YWddej�Yecf[j[�ikYY[ii?kbbo�m_jA�ekh�
Yecf[j_jehi)�m[�cWo�X[�kdWXb[�je�_dYh[Wi[�eh�ikijW_d�ekh�h[l[dk[)�eh�ikijW_d�fhe?_jWX_b_jo+z

:?bSZZSQbcOZ�AC]ASCbg

P[�X[b_[l[�jAWj�fWj[dji�WdZ�ejA[h�fhefh_[jWho�h_]Aji�Wh[�_cfehjWdj�je�ekh�Xki_d[ii+�Hkh�fhWYj_Y[�_i�je�?_b[�fWj[dj�Wffb_YWj_edi�
je�fhej[Yj�j[YAdebe]o)�_dl[dj_edi�WdZ�_cfhel[c[dji�je�ekh�_dl[dj_edi�jAWj�Wh[�Yedi_Z[h[Z�_cfehjWdj�je�jA[�Z[l[befc[dj�e?�ekh�
Xki_d[ii+�P[�Wbie�h[bo�kfed�jhWZ[�i[Yh[ji)�adem*Aem)�Yedj_dk_d]�j[YAdebe]_YWb�_ddelWj_edi�WdZ�b_Y[di_d]�effehjkd_j_[i�je�
Z[l[bef�WdZ�cW_djW_d�ekh�Yecf[j_j_l[�fei_j_ed+

IWj[dji�Wh[�_iik[Z�eh�f[dZ_d]�?eh�jA[�j[YAdebe]o�?Wc_b_[i�Z[iYh_X[Z�X[bem+�MA[�iYef[�WdZ�jof[�e?�fWj[dj�fhej[Yj_ed�
fhel_Z[Z�Xo�[WYA�fWj[dj�?Wc_bo�_i�Z[?_d[Z�Xo�jA[�YbW_ci�_d�jA[�lWh_eki�fWj[dji+�IWj[dj�j[hc�cWo�lWho�Xo�Ckh_iZ_Yj_ed�WdZ�Z[f[dZ�
ed�W�dkcX[h�e?�?WYjehi�_dYbkZ_d]�fej[dj_Wb�fWj[dj�j[hc�WZCkijc[dji)�fWj[dj�j[hc�[nj[di_edi)�WdZ�Z_iYbW_c[hi)�WdZ�fWj[dj�j[hci�
h[?[h[dY[Z�X[bem�Ze�dej�jWa[�_dje�Yedi_Z[hWj_ed�ikYA�WZCkijc[dji)�[nj[di_edi)�eh�Z_iYbW_c[hi+�MA[�fWj[dji�WdZ�fWj[dj�
Wffb_YWj_edi�h[?[h[dY[Z�X[bem�Wh[�_d�[WYA�YWi[)�Wi�e?�"[XhkWho�/5)�/-/3+

!GE-P4N4I>��NCVH4TO
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Hkh�jhWdi][d_Y�Wd_cWb�jA[hWf[kj_Y�Wdj_XeZo�fbWj?ehci)�_dYbkZ_d]�Hcd_KWj)�Hcd_Feki[�WdZ�Hcd_�A_Ya[d)�fheZkY[�
dWjkhWbbo�efj_c_p[Z�Wdj_XeZ_[i�m_jA�AkcWd�i[gk[dY[i�_d�Wd_cWbi+�Hkh�Hcd_:X�Wdj_XeZo�fbWj?ehc�fWj[dj�fehj?eb_e�_dYbkZ[i�
fWj[dji�WdZ�Wffb_YWj_edi�eXjW_d[Z�kfed�jA[�WYgk_i_j_ed�e?�HFM�_d�CWdkWho�/-.3�WdZ��hoijWb�;_eiY_[dY[�_d�HYjeX[h�/-.4+�P[�
emd�fWj[dji�Z_h[Yj[Z�je�Hcd_:X�Wd_cWbi�WdZ�h[bWj[Z�_dl[dj_edi)�_dYbkZ_d]�/6�_iik[Z�fWj[dji�_d�jA[�Nd_j[Z�LjWj[i)�[_]Aj�_iik[Z�
fWj[dji�_d�!khef[)�i[l[d�_iik[Z�fWj[dji�_d�CWfWd)�?_l[�_iik[Z�fWj[dji�_d��A_dW)�WdZ�Yekdj[hfWhj�fWj[dji�]hWdj[Z�_d�ejA[h�Yekdjh_[i+�
MA[i[�fWj[dji�_dYbkZ[7

� ?ekh�N+L+�fWj[dji�Z_h[Yj[Z�je�heZ[dj�][hc�Y[bbi)�jhWdi][d_Y�heZ[dji)�c[jAeZi�e?�][d[hWj_d]�jhWdi][d_Y�heZ[dji)�WdZ�
Wdj_XeZ_[i�fheZkY[Z�?hec�jhWdi][d_Y�heZ[dji)�WdZ�?eh[_]d�Yekdj[hfWhji�_dYbkZ_d]�_d�!khef[)�CWfWd)��A_dW)�WdZ��WdWZW)�
Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-/5�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�
[nj[di_edi�eh�Z_iYbW_c[hi8

� i_n�N+L+�fWj[dji�Z_h[Yj[Z�je�jhWdi][d_Y�Wd_cWbi�_dYbkZ_d]�YA_Ya[di)�;�Y[bbi�_iebWj[Z�?hec�jhWdi][d_Y�YA_Ya[di)�WdZ�
c[jAeZi�e?�fheZkY_d]�Wdj_XeZ_[i)�Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-0-�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�
fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8

� ed[�N+L+�fWj[dj�Z_h[Yj[Z�je�Wl_Wd�]edeYoj[i�WdZ�jA[_h�c[jAeZ�e?�cWdk?WYjkh[)�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-0.�
m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8

� ?ekh�N+L+�fWj[dji�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di�WdZ�YA_Ya[d�][hc�Y[bbi)�c[jAeZi�e?�ceZ_?o_d]�YA_Ya[d�][hc�Y[bbi)�
WdZ�?eh[_]d�Yekdj[hfWhji�_dYbkZ_d]�_d�!khef[�WdZ��WdWZW)�Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-0/�m_jAekj�WYYekdj_d]�?eh�
fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8

� ?ekh�N+L+�fWj[dji�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di)�c[jAeZi�e?�fheZkY_d]�Wdj_XeZ_[i)�_dYbkZ_d]�A[Wlo�YAW_d�Wdj_XeZ_[i)�
WdZ�_iebWj[Z�Wdj_XeZo*fheZkY_d]�Y[bbi)�Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-0/�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�
WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8

� jme�N+L+�fWj[dji�Z_h[Yj[Z�je�jhWdi][d_Y�heZ[dji)�c[jAeZi�e?�fheZkY_d]�Wdj_XeZ_[i)�WdZ�YA_c[h_Y�febodkYb[ej_Z[i)�WdZ�
?eh[_]d�Yekdj[hfWhji�_dYbkZ_d]�_d�!khef[)��A_dW)�WdZ�CWfWd)�Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-00�m_jAekj�WYYekdj_d]�
?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8�

� ed[�N+L+�fWj[dj�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di�WdZ�c[jAeZi�e?�fheZkY_d]�Wdj_XeZ_[i�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-03�
m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8�

t ed[�N+L+�fWj[dj�Z_h[Yj[Z�je�jhWdi][d_Y�heZ[dji)�c[jAeZi�e?�fheZkY_d]�Wdj_XeZ_[i)�WdZ�YA_c[h_Y�febodkYb[ej_Z[i)�WdZ�W�
?eh[_]d�Yekdj[hfWhj�_d��A_dW)�XejA�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-05�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�
fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8

t jAh[[�N+L+�fWj[dji�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di)�WdZ�?eh[_]d�Yekdj[hfWhji�_d�!khef[)�CWfWd)�WdZ��WdWZW�AWl_d]�Wd�
[nf_hWj_ed�ZWj[�_d�/-06�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dj�WdZ�[nj[di_edi�eh�
Z_iYbW_c[hi8�WdZ

� jme�N+L+�fWj[dj�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-06�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�
WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dj�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi8�WdZ

t ed[�N+L+�fWj[dj�Z_h[Yj[Z�je�jhWdi][d_Y�YA_Ya[di)�;�Y[bbi�_iebWj[Z�?hec�jhWdi][d_Y�YA_Ya[di)�WdZ�c[jAeZi�e?�fheZkY_d]�
Wdj_XeZ_[i�WdZ�W�?eh[_]d�Yekdj[hfWhj�_d�CWfWd�XejA�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-06�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�
WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dj�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

P[�Wbie�emd�d_d[�f[dZ_d]�N+L+�fWj[dj�Wffb_YWj_edi)�[_]Aj�f[dZ_d]�!khef[Wd�fWj[dj�Wffb_YWj_edi)�i_n�f[dZ_d]�CWfWd[i[�
fWj[dj�Wffb_YWj_edi)�ed[�f[dZ_d]��A_d[i[�fWj[dj�Wffb_YWj_edi)�WdZ�Yekdj[hfWhj�fWj[dj�Wffb_YWj_edi�f[dZ_d]�_d�ejA[h�Yekdjh_[i)�Wbb�
h[bWj_d]�je�ekh�jhWdi][d_Y�Wd_cWbi+�:do�fWj[dji�_iik_d]�?hec�jA[i[�Wffb_YWj_edi�Wh[�[nf[Yj[Z�je�[nf_h[�X[jm[[d�/-/5�WdZ�/-06)�
m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+�P[�Wbie�emd�i[l[hWb�
f[dZ_d]�_dj[hdWj_edWb�fWj[dj�Wffb_YWj_edi�Wi�m[bb�Wi�_iik[Z�N+L+�fWj[dji�WdZ�f[dZ_d]�Wffb_YWj_edi)�WdZ�?eh[_]d�Yekdj[hfWhji�
f[dZ_d]�WdZ�_iik[Z�_d�ejA[h�Yekdjh_[i)�h[bWj_d]�je�del[b�Wdj_XeZ_[i�][d[hWj[Z�m_jA�ekh�jhWdi][d_Y�Wd_cWb�fbWj?ehci+�Hkh�fWhjd[hi�
mAe�ki[�jA[�Hcd_:X�fWj[dj[Z�j[YAdebe]o�je�][d[hWj[�del[b�Wdj_XeZ_[i�cWo�X[�[dj_jb[Z�je�i[fWhWj[)�WZZ_j_edWb�fWj[dj�fhej[Yj_ed�
ed�ikYA�Wdj_XeZ_[i+
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MAhek]A�jA[�:X�Bd_j_e�WYgk_i_j_ed�_d�/-.6)�m[�eXjW_d[Z�Wd�[nYbki_l[�b_Y[di[�?hec�LjWd?ehZ�Nd_l[hi_jo�Z_h[Yj[Z�je�iYh[[d_d]�
c[jAeZi�ki_d]�jhWdic[cXhWd[�WdZ�Y[bb*ikh?WY[�fhej[_di�WdZ�h[bWj[Z�Yecfei_j_edi�WdZ�a_ji+�MA_i�b_Y[di[Z�fehj?eb_e�_dYbkZ[i�?ekh�
_iik[Z�fWj[dji�_d�jA[�N+L+)�_iik[Z�fWj[dji�_d��A_dW�WdZ�CWfWd)�WdZ�W�f[dZ_d]�Wffb_YWj_ed�_d�CWfWd+�MA[�fWj[dji�WdZ�Wffb_YWj_ed�_d�
jA[�b_Y[di[Z�fehj?eb_e�Wh[�[nf[Yj[Z�je�[nf_h[�_d�/-01�WdZ�/-02)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�
WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

0.DF.BBOBA�,.4F"LAFBP

MA[�WYgk_i_j_ed�e?�MWkhki�;_eiY_[dY[i�_d�/-/-�WZZ[Z�j[YAdebe]_[i�?eh�Z_iYel[ho�WdZ�AkcWd_pWj_ed�e?�Wdj_XeZ_[i�?hec�
_cckd_p[Z�Yemi�eh�Yem*Z[h_l[Z�b_XhWh_[i)�WdZ�Xel_d_p[Z�AkcWd�Wdj_XeZ_[i�Yecfh_i_d]�kbjhWbed]�� Ki�WdZ�i[gk[dY[i�Z[h_l[Z�
jA[h[?hec�je�ekh�fbWj?ehc�j[YAdebe]o�fbWj?ehc+�MA[i[�Wdj_XeZ_[i�?[Wjkh[�iec[�e?�jA[�bed][ij�� KA0i�e?�Wdo�if[Y_[i)�m_jA�
kd_gk[�][d[j_Y�WdZ�ijhkYjkhWb�Z_l[hi_jo�jAWj�YWd�[dWXb[�X_dZ_d]�je�YAWbb[d]_d]�Wdj_][di�m_jA�Wffb_YWj_ed�_d�jA[hWf[kj_Yi)�
Z_W]deij_Yi�WdZ�h[i[WhYA+�MAhek]A�jA_i�WYgk_i_j_ed)�m[�emd�_iik[Z�fWj[dji�WdZ�f[dZ_d]�fWj[dj�Wffb_YWj_edi�h[bWj_d]�je�iYh[[d_d]�
c[jAeZi�WdZ�Wdj_XeZo�[d]_d[[h_d]+�Hkh�fWj[dj�fehj?eb_e�_dYbkZ[i�?_l[�_iik[Z�N+L+�fWj[dji�WdZ�ed[�f[dZ_d]�N+L+�Wffb_YWj_ed)�ed[�
]hWdj[Z�!khef[Wd�fWj[dj)�jAh[[�]hWdj[Z�fWj[dji�_d�CWfWd)�ed[�]hWdj[Z�fWj[dj�WdZ�ed[�f[dZ_d]�fWj[dj�Wffb_YWj_ed�_d��A_dW)�WdZ�
ejA[h�?eh[_]d�Yekdj[hfWhji+�MA[i[�fWj[dji�WdZ�Wffb_YWj_edi�Wh[�Z_h[Yj[Z�je�c[jAeZi�e?�][d[hWj_d]�YecX_dWjeh_Wb�AkcWd�Wdj_XeZo�
b_XhWh_[i)�c[jAeZi�e?�W??_d_jo�cWjkhWj_ed�e?�Wdj_XeZ_[i)�AkcWd_p[Z�Wdj_XeZ_[i�m_jA�kbjhWbed]�� Ki)�WdZ�Xel_d_p[Z�AkcWd�
Wdj_XeZ_[i�Yecfh_i_d]�kbjhWbed]�� Ki+�MA[�fWj[dji�WdZ�Wffb_YWj_edi�_d�ekh�fehj?eb_e�Wh[�[nf[Yj[Z�je�[nf_h[�X[jm[[d�/-/6�WdZ�
/-01)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+�P[�Wbie�AWl[�Wd�
[nYbki_l[�b_Y[di[�?hec�MA[�LYh_ffi�K[i[WhYA�Bdij_jkj[�je�j[YAdebe]o�h[bWj[Z�je�kbjhWbed]�� KA0i+�MA_i�b_Y[di[Z�fehj?eb_e�
_dYbkZ[i�jAh[[�_iik[Z�fWj[dji�_d�jA[�N+L+)�ed[�_iik[Z�fWj[dj�_d�!khef[)�WdZ�ed[�_iik[Z�fWj[dj�_d�CWfWd)�Wi�m[bb�Wi�jAh[[�f[dZ_d]�
Wffb_YWj_edi�_d�CWfWd�WdZ�ed[�_d��A_dW+�MA[i[�b_Y[di[Z�fWj[dji�AWl[�Wd�[nf[Yj[Z�[nf_ho�ZWj[�_d�/-00)�m_jAekj�WYYekdj_d]�?eh�
fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

Hcd_:X�AWi�Wd�[nYbki_l[�b_Y[di[�?hec�jA[�:ffb_[Z�;_ec[Z_YWb�LY_[dY[�Bdij_jkj[�je�W�?Wc_bo�e?�fWj[dj�Wffb_YWj_edi�h[bWj_d]�
je�jA[�I_YeXeZou�j[YAdebe]o+�MA[�[nYbki_l[�b_Y[di[�_i�]hWdj[Z�fkhikWdj�je�W��ebbWXehWj_l[�K[i[WhYA�:]h[[c[dj�_d�ehZ[h�je�
?khjA[h�jA[�Ce_dj�h[i[WhYA�WYj_l_j_[i�Yedj[cfbWj[Z�jA[h[_d�h[bWj[Z�je�jA[�I_YeXeZo�j[YAdebe]o+�I_YeXeZ_[iu�Wh[�l[ho�icWbb�
_cckde]beXkb_d*XWi[Z�X_dZ_d]�ce_[j_[i�jAWj�YWd�X[�Z[h_l[Z�?hec�Yem�Wdj_XeZ_[i�YedjW_d_d]�kbjhWbed]�� KA0�ZecW_di+�MA[i[�
b_Y[di[Z�Wffb_YWj_edi�AWl[�Wd�[nf[Yj[Z�[nf_ho�ZWj[�_d�/-1/)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�
WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

-�#BII�P#OBB.F.D�

Hkh�nIbehWj_ed�iYh[[d_d]�j[YAdebe]o)�eXjW_d[Z�jAhek]A�WYgk_i_j_ed�e?�n�[bbW�;_eiY_[dY[i�_d�/-/-)�_dYbkZ[i�W�
c_YheYWf_bbWho�fbWj?ehc�?eh�A_]A*jAhek]Afkj)�WkjecWj[Z�iYh[[d_d]�e?�i_d]b[�;�Y[bbi�?eh�if[Y_?_Y_jo�WdZ�X_eWYj_l_jo+�MA[�fWj[dj�
fehj?eb_e�_dYbkZ[i�i[l[d�_iik[Z�fWj[dji�_d�jA[�N+L+)�jAh[[�]hWdj[Z�!khef[Wd�fWj[dji)�ed[�_iik[Z�fWj[dj�_d��A_dW)�WdZ�i[l[d�_iik[Z�
fWj[dji�_d�CWfWd)�Wi�m[bb�Wi�?_l[�f[dZ_d]�N+L+�fWj[dj�Wffb_YWj_edi)�jAh[[�f[dZ_d]�!khef[Wd�fWj[dj�Wffb_YWj_edi)�jAh[[�f[dZ_d]�
�A_d[i[�fWj[dj�Wffb_YWj_edi)�WdZ�Yekdj[hfWhj�fWj[dj�Wffb_YWj_edi�_iik[Z�WdZ�f[dZ_d]�_d�ejA[h�Yekdjh_[i+�MA[i[�fWj[dji�WdZ�
Wffb_YWj_edi�Wh[�Z_h[Yj[Z�je�c[jAeZi�WdZ�WffWhWjki+�MA[�fWj[dji�WdZ�Wffb_YWj_edi�_d�ekh�fehj?eb_e�Wh[�[nf[Yj[Z�je�[nf_h[�X[jm[[d�
/-03�WdZ�/-1-)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+�Bd�WZZ_j_ed)�
jA[�fehj?eb_e�_dYbkZ[i�jAh[[�_dj[hdWj_edWb�fWj[dj�Wffb_YWj_edi�WdZ�ed[�N+L+�Z[i_]d�Wffb_YWj_ed�mA_YA�Wh[�[nf[Yj[Z�je�[nf_h[�
X[jm[[d�/-1-�WdZ�/-13+�P[�Wbie�AWl[�W�ded*[nYbki_l[�b_Y[di[�?hec�LjWd?ehZ�Nd_l[hi_jo�je�jme�fWj[dj�?Wc_b_[i�h[bWj_d]�je�
c[jAeZi�?eh�[njhWYj_d]�iWcfb[i�?hec�c_YheYWf_bbWho�WhhWoi)�mA_YA�je][jA[h�_dYbkZ[�?_l[�_iik[Z�fWj[dji�_d�jA[�N+L+)�jme�_iik[Z�
fWj[dji�_d�!khef[)�?ekh�_iik[Z�fWj[dji�_d�CWfWd)�jme�_iik[Z�fWj[dji�_d��A_dW)�WdZ�f[dZ_d]�Wffb_YWj_edi�_d��A_dW+�MA[i[�b_Y[di[Z�
fWj[dji�WdZ�Wffb_YWj_edi�AWl[�Wd�[nf[Yj[Z�[nf_ho�ZWj[�_d�/-00�WdZ�/-03)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�
j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

P[�Wbie�AWl[�jme�N+L+�fWj[dji�Z_h[Yj[Z�je�ekh�@!F�WiiWo)�_dYbkZ_d]�][b�c_YheZhefi)�jA[_h�ki[)�WdZ�jA[_h�c[jAeZ�e?�
cWdk?WYjkh[)�WdZ�?eh[_]d�Yekdj[hfWhji�_dYbkZ_d]�_d�!khef[)�CWfWd)�WdZ��WdWZW)�Wbb�AWl_d]�Wd�[nf_hWj_ed�ZWj[�_d�/-/6�m_jAekj�
WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+
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jhWdifehj[h�jWh][ji+�Hkh�_ed�YAWdd[b�fbWj?ehc�AWi�_iik[Z�fWj[dji�WdZ�f[dZ_d]�fWj[dj�Wffb_YWj_edi�Z_h[Yj[Z�je�n*hWo�?bkeh[iY[dY[*
XWi[Z�Z[j[Yj_ed�e?�X_dZ_d]�[l[dji�WdZ�jhWdifehj�WYheii�XWhh_[hi�WdZ�h[bWj[Z�_dl[dj_edi)�_dYbkZ_d]�/1�_iik[Z�fWj[dji�_d�jA[�Nd_j[Z�
LjWj[i)�i[l[d�_iik[Z�fWj[dji�_d�!khef[)�d_d[�_iik[Z�fWj[dji�_d�CWfWd)�WdZ�jAh[[�_iik[Z�fWj[dji�_d��A_dW+�MA[�fehj?eb_e�Wbie�
_dYbkZ[i�?ekh�f[dZ_d]�N+L+�fWj[dj�Wffb_YWj_edi)�jAh[[�f[dZ_d]�!khef[Wd�fWj[dj�Wffb_YWj_edi)�WdZ�f[dZ_d]�Wffb_YWj_edi�_d��A_dW�
WdZ�CWfWd+�MA[i[�fWj[dji�WdZ�Wffb_YWj_edi�Wh[�Z_h[Yj[Z�je�c[jAeZi�WdZ�WffWhWjki)�WdZ�WZZ_j_edWb�f[dZ_d]�Wffb_YWj_edi�Wh[�
Z_h[Yj[Z�je�X_ebe]_YWb�jWh][ji+�MA[�fWj[dji�WdZ�Wffb_YWj_edi�_d�ekh�_ed�YAWdd[b�fehj?eb_e�Wh[�[nf[Yj[Z�je�[nf_h[�X[jm[[d�/-/4�WdZ�
/-12)�m_jAekj�WYYekdj_d]�?eh�fej[dj_Wbbo�WlW_bWXb[�fWj[dj�j[hc�WZCkijc[dji�WdZ�[nj[di_edi�eh�Z_iYbW_c[hi+

!TCFGOCTMU

P[�Wbie�ki[�jhWZ[cWha�h_]Aji�je�fhej[Yj�ekh�XhWdZ+�:i�e?�"[XhkWho�/5)�/-/3)�m[�emd�W�jejWb�e?�/6�h[]_ij[h[Z�Nd_j[Z�LjWj[i�
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jA[�!khef[Wd�Nd_ed)�WdZ�CWfWd)�WdZ�/3�f[dZ_d]�?eh[_]d�jhWZ[cWhai�_d�lWh_eki�Yekdjh_[i�WhekdZ�jA[�mehbZ+�Hkh�jhWZ[cWhai�
_dYbkZ[�ekh�YecfWdo�dWc[�HFGB:;�WdZ�fheZkYj*if[Y_?_Y�dWc[i�ikYA�Wi�HFGB�AB�D!G)�HFGB�EB�)�HFGB"EB�)�
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HFGB !!I)�IB�H;H R)�IB�H;H B!L)�QIEHK:MBHG�WdZ�QKIKHu)�Wi�m[bb�Wi�ibe]Wdi�WdZ�cWha[j_d]�jW]b_d[i�ikYA�Wi�
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YehfehWj_ed�kdZ[h�jA[�LjWj[�e?� [bWmWh[)�WdZ�_d�Yedd[Yj_ed�m_jA�mA_YA�:I:��YAWd][Z�_ji�dWc[�je�yHcd_:X)�BdY+z+

Hd�Gel[cX[h�.)�/-//)�_d�WYYehZWdY[�m_jA�jA[�j[hci�e?�jA[�L[fWhWj_ed�WdZ� _ijh_Xkj_ed�:]h[[c[dj)�ZWj[Z�Wi�e?�FWhYA�/0)�
/-//)�Wced]�:I:�)�E_]WdZ�IAWhcWY[kj_YWbi�BdYehfehWj[Z�%yE_]WdZz&)�Hcd_:X�Hf[hWj_edi)�BdY+�%?ehc[hbo�ademd�Wi�Hcd_:X)�
BdY+&�%yE[]WYo�Hcd_:Xz&)�E_]WdZ�jhWdi?[hh[Z�jA[�E[]WYo�Hcd_:X�Xki_d[ii)�_dYbkZ_d]�Y[hjW_d�h[bWj[Z�ikXi_Z_Wh_[i�e?�E_]WdZ)�je�
E[]WYo�Hcd_:X�WdZ�cWZ[�W�Yedjh_Xkj_ed�je�jA[�YWf_jWb�e?�E[]WYo�Hcd_:X+��E_]WdZ�jA[d�Z_ijh_Xkj[Z�ed�W�fhe�hWjW�XWi_i�je�_ji�
ijeYaAebZ[hi�Wbb�e?�jA[�Yecced�ijeYa�e?�E[]WYo�Hcd_:X�A[bZ�Xo�E_]WdZ)�ikYA�jAWj�[WYA�AebZ[h�e?�jA[�Yecced�ijeYa�e?�E_]WdZ��
mWi�[dj_jb[Z�je�h[Y[_l[�ed[�iAWh[�e?�E[]WYo�Hcd_:X�Yecced�ijeYa�?eh�[WYA�iAWh[�e?�E_]WdZ�Yecced�ijeYa�A[bZ�Xo�ikYA�
AebZ[h�Wi�e?�jA[�h[YehZ�ZWj[�?eh�jA[�Z_ijh_Xkj_ed�%jA[�y _ijh_Xkj_edz&+�Bcc[Z_Wj[bo�jA[h[W?j[h)�m[�YedikccWj[Z�jA[�c[h][h�%jA[�
yF[h][hz&�fkhikWdj�je�jAWj�Y[hjW_d�F[h][h�:]h[[c[dj)�ZWj[Z�Wi�e?�FWhYA�/0)�/-//)�Xo�WdZ�Wced]�ki�%?ehc[hbo�ademd�Wi�
:I:�&)�E_]WdZ)�E[]WYo�Hcd_:X)�WdZ�Hhm[bb�F[h][h�LkX�BdY+�%yF[h][h�LkXz&)�fkhikWdj�je�mA_YA�F[h][h�LkX�c[h][Z�m_jA�
WdZ�_dje�E[]WYo�Hcd_:X)�m_jA�E[]WYo�Hcd_:X�X[Yec_d]�ekh�mAebbo�emd[Z�ikXi_Z_Who�%jA[�y;ki_d[ii��ecX_dWj_edz&+

Ndb[ii�jA[�Yedj[nj�ejA[hm_i[�h[gk_h[i)�ym[)z�yki)z�yekh)z�yHcd_:Xz�WdZ�jA[�y�ecfWdoz�h[?[h�je�Hcd_:X)�BdY+)�W�
 [bWmWh[�YehfehWj_ed�%?ehc[hbo�ademd�Wi�:I:�&)�WdZ�_ji�ikXi_Z_Wh_[i�?ebbem_d]�jA[�Ybei_d]�e?�jA[�;ki_d[ii��ecX_dWj_ed+�
Ndb[ii�jA[�Yedj[nj�ejA[hm_i[�h[gk_h[i)�h[?[h[dY[i�je�y:I:�z�h[?[h�je�:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB�fh_eh�je�jA[�Ybei_d]�e?�
jA[�;ki_d[ii��ecX_dWj_ed+�:bb�h[?[h[dY[i�A[h[_d�je�jA[�yLfediehz�h[?[h�je�:l_ijW�:Ygk_i_j_ed�EI�BB)�jA[�ifedieh�e?�:I:�)�WdZ�
je�jA[�y;eWhZz�h[?[h�je�jA[�XeWhZ�e?�Z_h[Yjehi�e?�Hcd_:X+

2dOWZOPZS�:?T]C[ObW]?

"_dWdY_Wb�WdZ�ejA[h�_d?ehcWj_ed�WXekj�ki�_i�WlW_bWXb[�ed�ekh�m[Xi_j[�Wj�mmm+ecd_WX+Yec+�P[�cWa[�WlW_bWXb[�ed�ekh�
m[Xi_j[)�m_jAekj�YAWh][)�Yef_[i�e?�ekh�:ddkWb�K[fehj�ed�"ehc�.-*D)�JkWhj[hbo�K[fehji�ed�"ehc�.-*J)��khh[dj�K[fehji�ed�
"ehc�5*D�WdZ�Wc[dZc[dji�je�jAei[�h[fehji�?_b[Z�eh�?khd_iA[Z�fkhikWdj�je�L[Yj_ed�.0%W&�eh�.2%Z&�e?�jA[�!nYAWd][�:Yj�Wi�ieed�Wi�
h[WiedWXbo�fhWYj_YWXb[�W?j[h�m[�[b[Yjhed_YWbbo�?_b[�ikYA�cWj[h_Wb�m_jA)�eh�?khd_iA�_j�je)�jA[�L!�+�Rek�cWo�eXjW_d�Yef_[i�e?�jA[i[�
ZeYkc[dji�Xo�l_i_j_d]�jA[�L!�^i�m[Xi_j[�Wj�mmm+i[Y+]el+�Bd�WZZ_j_ed)�m[�cWo�ki[�Q�%9Hcd_:XM[YA&)�WdZ�ekh�_dl[ijeh�
h[bWj_edi�m[Xi_j[�Wi�W�c[Wdi�e?�Z_iYbei_d]�cWj[h_Wb�ded*fkXb_Y�_d?ehcWj_ed�WdZ�?eh�Yecfbo_d]�m_jA�ekh�Z_iYbeikh[�eXb_]Wj_edi�
kdZ[h�K[]kbWj_ed�" +�Bdl[ijehi�iAekbZ�ced_jeh�ekh�Q�ieY_Wb�c[Z_W�WYYekdj�WdZ�ekh�m[Xi_j[)�_d�WZZ_j_ed�je�?ebbem_d]�ekh�fh[ii�
h[b[Wi[i)�L!��?_b_d]i)�fkXb_Y�Yed?[h[dY[�YWbbi�WdZ�m[XYWiji+�MA[i[�m[Xi_j[�WZZh[ii[i�WdZ�jA[�_d?ehcWj_ed�WYY[ii_Xb[�jAhek]A�ekh�
Q�ieY_Wb�c[Z_W�WYYekdj�Wh[�dej�_dj[dZ[Z�je�?kdYj_ed�Wi�Aof[hb_dai)�WdZ�jA[�_d?ehcWj_ed�YedjW_d[Z�_d�ekh�m[Xi_j[�WdZ�_d�jA[�
L!�^i�m[Xi_j[�_i�dej�_dj[dZ[Z�je�X[�W�fWhj�e?�jA_i�?_b_d]+�

MWXb[�e?��edj[dji
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Hkh�Xki_d[ii�_i�ikXC[Yj�je�dkc[heki�h_iai�WdZ�kdY[hjW_dj_[i)�_dYbkZ_d]�jAei[�Z[iYh_X[Z�X[bem+�MA[�fh_dY_fWb�h_iai�WdZ�
kdY[hjW_dj_[i�W??[Yj_d]�ekh�Xki_d[ii�_dYbkZ[)�Xkj�Wh[�dej�b_c_j[Z�je)�jA[�?ebbem_d]7

t Hkh�fWhjd[hi�cWo�dej�WYA_[l[�fheC[Yj[Z�Z_iYel[ho�WdZ�Z[l[befc[dj�c_b[ijed[i�WdZ�ejA[h�Wdj_Y_fWj[Z�a[o�[l[dji�_d�jA[�
[nf[Yj[Z�j_c[b_d[i�eh�Wj�Wbb)�mA_YA�YekbZ�AWl[�Wd�WZl[hi[�_cfWYj�ed�ekh�Xki_d[ii�WdZ�YekbZ�YWki[�jA[�fh_Y[�e?�ekh�
Yecced�ijeYa�je�Z[Yb_d[+

@ Hkh�Yecc[hY_Wb�ikYY[ii�Z[f[dZi�ed�jA[�gkWb_jo�e?�ekh�Wdj_XeZo�Z_iYel[ho�fbWj?ehc�WdZ�j[YAdebe]_YWb�YWfWX_b_j_[i�WdZ�
jA[_h�WYY[fjWdY[�Xo�d[m�WdZ�[n_ij_d]�fWhjd[hi�_d�ekh�cWha[j+

@ Hkh�?kjkh[�ikYY[ii�_i�Z[f[dZ[dj�ed�jA[�WffhelWb�WdZ�Yecc[hY_Wb_pWj_ed�e?�fheZkYji�Z[l[bef[Z�Xo�ekh�fWhjd[hi�?eh�
mA_YA�m[�AWl[�de�Yedjheb�el[h�jA[�Yb_d_YWb�Z[l[befc[dj�fbWd)�h[]kbWjeho�ijhWj[]o�eh�Yecc[hY_Wb_pWj_ed�[??ehji+

@ B?�m[�YWddej�cW_djW_d�WdZ�[nfWdZ�Ykhh[dj�fWhjd[hiA_fi�WdZ�[dj[h�_dje�d[m�fWhjd[hiA_fi)�ekh�?kjkh[�ef[hWj_d]�h[ikbji�
mekbZ�X[�WZl[hi[bo�W??[Yj[Z+

@ P[�AWl[�_dYkhh[Z�beii[i�ed�Wd�Wi*h[fehj[Z�XWi_i�?eh�jA[�bWij�i[l[hWb�o[Whi)�WdZ�m[�cWo�dej�X[�WXb[�je�][d[hWj[�
ik??_Y_[dj�h[l[dk[�je�WYA_[l[�WdZ�cW_djW_d�fhe?_jWX_b_jo+

@ Hkh�ef[hWj_d]�h[ikbji�cWo�?bkYjkWj[�i_]d_?_YWdjbo)�mA_YA�cWa[i�ekh�?kjkh[�ef[hWj_d]�h[ikbji�Z_??_Ykbj�je�fh[Z_Yj�WdZ�
YekbZ�YWki[�ekh�ef[hWj_d]�h[ikbji�je�?Wbb�X[bem�[nf[YjWj_edi�eh�Wdo�]k_ZWdY[�m[�cWo�fhel_Z[+

t MA[�b_?[�iY_[dY[i�WdZ�X_ej[YA�fbWj?ehc�j[YAdebe]o�cWha[j�_i�A_]Abo�Yecf[j_j_l[)�WdZ�_?�m[�YWddej�Yecf[j[�ikYY[ii?kbbo�
m_jA�ekh�Yecf[j_jehi)�m[�cWo�X[�kdWXb[�je�_dYh[Wi[�eh�ikijW_d�ekh�h[l[dk[)�eh�ikijW_d�fhe?_jWX_b_jo+

t P[�h[bo�ed�jA_hZ�fWhj_[i�je�Aeij�ekh�ceki[�WdZ�hWj�Yebed_[i�WdZ�je�ikffbo�[gk_fc[dj�WdZ�cWj[h_Wbi�ki[Z�_d�ekh�
bWXehWjeho�eh�iebZ�je�fWhjd[hi)�WdZ�jA[i[�jA_hZ�fWhj_[i�cWo�dej�f[h?ehc�iWj_i?WYjeh_bo�mA_YA�YekbZ�Z[bWo)�fh[l[dj�eh�
_cfW_h�ekh�fWhjd[hiA_f�fhe]hWci�WdZ�h[i[WhYA�WdZ�Z[l[befc[dj�[??ehji+

@ B?�m[�Wh[�kdWXb[�je�eXjW_d�WdZ�cW_djW_d�ik??_Y_[dj�_dj[bb[YjkWb�fhef[hjo�fhej[Yj_ed�?eh�ekh�fbWj?ehc�WdZ�j[YAdebe]o)�eh�_?�
jA[�iYef[�e?�jA[�_dj[bb[YjkWb�fhef[hjo�fhej[Yj_ed�eXjW_d[Z�_i�dej�ik??_Y_[djbo�XheWZ)�ekh�Yecf[j_jehi�YekbZ�Z[l[bef�WdZ�
Yecc[hY_Wb_p[�j[YAdebe]_[i�eh�W�fbWj?ehc�i_c_bWh�eh�_Z[dj_YWb�je�ekhi)�WdZ�ekh�WX_b_jo�je�ikYY[ii?kbbo�i[bb�ekh�fbWj?ehc�
WdZ�i[hl_Y[i�cWo�X[�_cfW_h[Z+

@ P[�h[bo�ed�_d*b_Y[di[i�?hec�jA_hZ�fWhj_[i+�B?�m[�bei[�jA[i[�h_]Aji)�ekh�Xki_d[ii�cWo�X[�cWj[h_Wbbo�WdZ�WZl[hi[bo�
W??[Yj[Z)�ekh�WX_b_jo�je�Z[l[bef�_cfhel[c[dji�je�ekh�j[YAdebe]o�fbWj?ehc�WdZ�Wdj_XeZo�Z_iYel[ho�fbWj?ehc�cWo�X[�
d[]Wj_l[bo�WdZ�ikXijWdj_Wbbo�_cfWYj[Z)�WdZ�_?�Z_ifkj[i�Wh_i[)�m[�cWo�X[�ikXC[Yj[Z�je�?kjkh[�b_j_]Wj_ed)�Wi�m[bb�Wi�jA[�
fej[dj_Wb�beii�e?�eh�b_c_jWj_edi�ed�ekh�WX_b_jo�je�_dYehfehWj[�jA[�j[YAdebe]o�Yel[h[Z�Xo�jA[i[�b_Y[di[�W]h[[c[dji+

@ NdijWXb[�cWha[j�WdZ�[Yedec_Y�YedZ_j_edi�WdZ�WZl[hi[�Z[l[befc[dji�m_jA�h[if[Yj�je�?_dWdY_Wb�_dij_jkj_edi�WdZ�
WiieY_Wj[Z�b_gk_Z_jo�h_ia�cWo�AWl[�i[h_eki�WZl[hi[�Yedi[gk[dY[i�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed�WdZ�ijeYa�fh_Y[+

@ MA[�cWha[j�fh_Y[�e?�ekh�Yecced�ijeYa�WdZ�mWhhWdji�_i�b_a[bo�je�X[�A_]Abo�lebWj_b[)�WdZ�oek�cWo�bei[�iec[�eh�Wbb�e?�
oekh�_dl[ijc[dj+

@ LWb[i�e?�W�ikXijWdj_Wb�dkcX[h�e?�ekh�i[Ykh_j_[i�_d�jA[�fkXb_Y�cWha[j�Xo�ekh�[n_ij_d]�i[Ykh_joAebZ[hi�YekbZ�YWki[�jA[�
fh_Y[i�e?�ekh�Yecced�ijeYa�WdZ�mWhhWdji�je�?Wbb+

MWXb[�e?��edj[dji
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.K4R-CTOCEGWVKECN�FG;GN4ROGPV�KU�KP-GTGPVN>�WPEGTVCKP��CPF�KV�KU�R4UUKDNG�V-CV�P4PG��4T�;GT>�HGY��4H�V-G�V-GTCRGWVKE�
ECPFKFCVGU�FKUE4;GTGF�WUKPI�4WT�RNCVH4TO�V-CV�CTG�HWTV-GT�FG;GN4RGF�D>�4WT�RCTVPGTU�YKNN�DGE4OG�;KCDNG�E4OOGTEKCN�
RT4FWEVU��4P�C�VKOGN>�DCUKU�4T�CV�CNN�

P[�ki[�ekh�fbWj?ehc�je�e??[h�Wdj_XeZo�Zhk]*Z_iYel[ho�fhe]hWci�je�fWhjd[hi�mAe�Wh[�[d]W][Z�_d�Zhk]�h[i[WhYA�WdZ�
Z[l[befc[dj+�MA[i[�fWhjd[hi�_dYbkZ[�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�WdZ�WYWZ[c_Y�_dij_jkj_edi�e?�Wbb�i_p[i+�PA_b[�
m[�h[Y[_l[�kf?hedj�fWoc[dji�][d[hWj[Z�jAhek]A�ekh�h[Y[_fj�e?�i[hl_Y[�h[l[dk[�WdZ�j[YAdebe]o�WYY[ii�?[[i)�m[�[nf[Yj�jAWj�jA[�
lWij�cWCeh_jo�e?�jA[�[Yedec_Y�lWbk[�e?�jA[�W]h[[c[dji�m[�[dj[h�_dje�m_jA�ekh�fWhjd[hi�_i�_d�jA[�Zemdijh[Wc�fWoc[dji�jAWj�m[�
cWo�h[Y[_l[�kfed�WYA_[l[c[dj�e?�Z[l[befc[dj�c_b[ijed[i�WdZ�heoWbj_[i�ed�iWb[i�e?�Wdo�Wffhel[Z�fheZkYji+�:i�W�h[ikbj)�ekh�
?kjkh[�]hemjA�_i�Z[f[dZ[dj�ed�jA[�WX_b_jo�e?�ekh�fWhjd[hi�je�ikYY[ii?kbbo�Z[l[bef�WdZ�Yecc[hY_Wb_p[�jA[hWf_[i�XWi[Z�ed�
Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc+� k[�je�ekh�h[b_WdY[�ed�ekh�fWhjd[hi)�jA[�h_iai�h[bWj_d]�je�fheZkYj�Z[l[befc[dj)�
h[]kbWjeho�Yb[WhWdY[)�WkjAeh_pWj_ed�eh�WffhelWb�WdZ�Yecc[hY_Wb_pWj_ed�Wffbo�je�ki�Z[h_lWj_l[bo�jAhek]A�jA[�WYj_l_j_[i�e?�ekh�
fWhjd[hi+�PA_b[�m[�X[b_[l[�ekh�fbWj?ehc�_i�YWfWXb[�e?�_Z[dj_?o_d]�A_]A*gkWb_jo�Wdj_XeZ_[i)�jA[h[�YWd�X[�de�WiikhWdY[�jAWj�ekh�
fWhjd[hi�m_bb�ikYY[ii?kbbo�Z[l[bef)�i[Ykh[�cWha[j_d]�WffhelWbi�?eh�WdZ�Yecc[hY_Wb_p[�Wdo�jA[hWf[kj_Y�YWdZ_ZWj[i�XWi[Z�ed�jA[�
Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc+�:i�W�h[ikbj)�m[�cWo�dej�h[Wb_p[�jA[�_dj[dZ[Z�X[d[?_ji�e?�ekh�fWhjd[hiA_fi+

G[_jA[h�m[�deh�ekh�fWhjd[hi�Wh[�f[hc_jj[Z�je�cWha[j�Wdo�jA[hWf[kj_Y�YWdZ_ZWj[�kdj_b�m[�eh�jA[o�h[Y[_l[�h[]kbWjeho�WffhelWb�
e?�W�G[m� hk]�:ffb_YWj_ed�%yG :z&�eh�;_ebe]_Yi�E_Y[di[�:ffb_YWj_ed�%y;E:z&�?hec�jA[�N+L+�"eeZ�WdZ� hk]�:Zc_d_ijhWj_ed�
%y" :z&�_d�jA[�Nd_j[Z�LjWj[i�eh�kdj_b�m[�eh�jA[o�h[Y[_l[�h[]kbWjeho�WffhelWb�?hec�?eh[_]d�h[]kbWjeho�WkjAeh_j_[i�_d�ejA[h�
Yekdjh_[i+�Ih_eh�je�eXjW_d_d]�ikYA�WffhelWb�je�Yecc[hY_Wb_p[�W�jA[hWf[kj_Y�YWdZ_ZWj[�_d�jA[�Nd_j[Z�LjWj[i�eh�WXheWZ)�ekh�fWhjd[hi�
ckij�Z[cedijhWj[�m_jA�ikXijWdj_Wb�[l_Z[dY[�?hec�m[bb*Yedjhebb[Z�Yb_d_YWb�jh_Wbi)�WdZ�je�jA[�iWj_i?WYj_ed�e?�jA[�" :)�!khef[Wd�
F[Z_Y_d[i�:][dYo�%y!F:z&�eh�YecfWhWXb[�?eh[_]d�h[]kbWjeho�W][dY_[i)�jAWj�ikYA�jA[hWf[kj_Y�YWdZ_ZWj[i�Wh[�iW?[�WdZ�[??[Yj_l[)�
eh�_d�jA[�YWi[�e?�X_ebe]_Yi�_d�jA[�N+L+)�iW?[)�fkh[)�WdZ�fej[dj)�?eh�jA[_h�_dj[dZ[Z�ki[i+�K[ikbji�?hec�dedYb_d_YWb�ijkZ_[i�WdZ�
Yb_d_YWb�jh_Wbi�YWd�X[�_dj[hfh[j[Z�_d�Z_??[h[dj�mWoi+�!l[d�_?�m[�eh�ekh�fWhjd[hi�X[b_[l[�jA[�dedYb_d_YWb�eh�Yb_d_YWb�ZWjW�?eh�Wdo�
jA[hWf[kj_Y�YWdZ_ZWj[i�Wh[�fhec_i_d])�ikYA�ZWjW�cWo�dej�X[�ik??_Y_[dj�je�ikffehj�WffhelWb�Xo�jA[�" :�WdZ�ejA[h�YecfWhWXb[�
h[]kbWjeho�WkjAeh_j_[i+

MA[�j_c[�h[gk_h[Z�je�eXjW_d�WffhelWb�Xo�jA[�" :�WdZ�YecfWhWXb[�?eh[_]d�WkjAeh_j_[i�_i�kdfh[Z_YjWXb[�Xkj�jof_YWbbo�jWa[i�
cWdo�o[Whi�?ebbem_d]�jA[�Yecc[dY[c[dj�e?�Yb_d_YWb�jh_Wbi�WdZ�Z[f[dZi�kfed�dkc[heki�?WYjehi)�_dYbkZ_d]�jA[�ikXijWdj_Wb�
Z_iYh[j_ed�e?�jA[�h[]kbWjeho�WkjAeh_j_[i+�Bd�WZZ_j_ed)�WffhelWb�feb_Y_[i)�h[]kbWj_edi)�eh�jA[�jof[�WdZ�Wcekdj�e?�Yb_d_YWb�ZWjW�
d[Y[iiWho�je�]W_d�WffhelWb�cWo�YAWd][�Zkh_d]�jA[�Yekhi[�e?�W�jA[hWf[kj_Y�YWdZ_ZWj[^i�Yb_d_YWb�Z[l[befc[dj�WdZ�cWo�lWho�
Wced]�Ckh_iZ_Yj_edi+�B?�m[�eh�ekh�fWhjd[hi�Wh[�ibem�eh�kdWXb[�je�WZWfj�je�YAWd][i�_d�[n_ij_d]�h[gk_h[c[dji�eh�jA[�WZefj_ed�e?�
d[m�h[gk_h[c[dji�eh�feb_Y_[i�]el[hd_d]�Yb_d_YWb�jh_Wbi)�Z[l[befc[dj�fbWdi�cWo�X[�_cfWYj[Z+

MA[�" :�eh�YecfWhWXb[�?eh[_]d�h[]kbWjeho�XeZ_[i�YWd�Z[bWo)�b_c_j�eh�Z[do�WffhelWb�e?�jA[hWf[kj_Y�YWdZ_ZWj[i�eh�YekbZ�
h[gk_h[�ekh�fWhjd[hi�je�YedZkYj�WZZ_j_edWb�dedYb_d_YWb�eh�Yb_d_YWb�j[ij_d]�eh�WXWdZed�W�fhe]hWc�?eh�W�dkcX[h�e?�h[Wiedi+� k[�je�
jA[�kdY[hjW_d)�j_c[*Yedikc_d]�WdZ�Yeijbo�Yb_d_YWb�Z[l[befc[dj�WdZ�h[]kbWjeho�WffhelWb�fheY[ii)�ekh�fWhjd[hi�cWo�dej�
ikYY[ii?kbbo�Z[l[bef�Wdo�jA[hWf[kj_Y�YWdZ_ZWj[i�m_jA�jA[�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc)�eh�ekh�fWhjd[hi�cWo�YAeei[�
je�Z_iYedj_dk[�jA[�Z[l[befc[dj�e?�jA[i[�jA[hWf[kj_Y�YWdZ_ZWj[i�?eh�W�lWh_[jo�e?�h[Wiedi)�_dYbkZ_d]�Zk[�je�iW?[jo)�h_ia�l[hiki�
X[d[?_j�fhe?_b[)�[nYbki_l_jo)�Yecf[j_j_l[�bWdZiYWf[)�Yecc[hY_Wb_pWj_ed�fej[dj_Wb)�fheZkYj_ed�b_c_jWj_edi�eh�fh_eh_j_pWj_ed�e?�jA[_h�
h[iekhY[i+�Bj�_i�feii_Xb[�jAWj�ikXijWdj_Wbbo�Wbb�e?�jA[i[�jA[hWf[kj_Y�YWdZ_ZWj[i�m_bb�d[l[h�h[Y[_l[�h[]kbWjeho�WffhelWb�WdZ)�[l[d�_?�
Wffhel[Z)�ikYA�jA[hWf[kj_Y�YWdZ_ZWj[i�cWo�d[l[h�X[�ikYY[ii?kbbo�Yecc[hY_Wb_p[Z+
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Bd�WZZ_j_ed)�[l[d�_?�jA[i[�jA[hWf[kj_Y�YWdZ_ZWj[i�h[Y[_l[�h[]kbWjeho�WffhelWb�_d�jA[�Nd_j[Z�LjWj[i)�ekh�fWhjd[hi�cWo�d[l[h�
eXjW_d�WffhelWb�eh�Yecc[hY_Wb_p[�ikYA�jA[hWf[kj_Y�YWdZ_ZWj[i�ekji_Z[�e?�jA[�Nd_j[Z�LjWj[i)�mA_YA�mekbZ�b_c_j�jA[_h�?kbb�cWha[j�
fej[dj_Wb�WdZ�jA[h[?eh[�ekh�WX_b_jo�je�h[Wb_p[�jA[_h�fej[dj_Wb�Zemdijh[Wc�lWbk[+�"khjA[hceh[)�Wffhel[Z�jA[hWf[kj_Y�YWdZ_ZWj[i�
cWo�dej�WYA_[l[�XheWZ�cWha[j�WYY[fjWdY[�Wced]�fAoi_Y_Wdi)�fWj_[dji)�jA[�c[Z_YWb�Yecckd_jo�WdZ�jA_hZ*fWhjo�fWoehi)�_d�mA_YA�
YWi[�h[l[dk[�][d[hWj[Z�?hec�jA[_h�iWb[i�mekbZ�X[�b_c_j[Z+�E_a[m_i[)�ekh�fWhjd[hi�AWl[�je�cWa[�Z[Y_i_edi�WXekj�mA_YA�Yb_d_YWb�
ijW][�WdZ�fh[Yb_d_YWb�jA[hWf[kj_Y�YWdZ_ZWj[i�je�Z[l[bef�WdZ�WZlWdY[)�WdZ�ekh�fWhjd[hi�cWo�dej�AWl[�jA[�h[iekhY[i�je�_dl[ij�_d�Wbb�
e?�jA[�jA[hWf[kj_Y�YWdZ_ZWj[i�jAWj�YedjW_d�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc)�eh�Yb_d_YWb�ZWjW�WdZ�ejA[h�Z[l[befc[dj�
Yedi_Z[hWj_edi�cWo�dej�ikffehj�jA[�WZlWdY[c[dj�e?�ed[�eh�ceh[�jA[hWf[kj_Y�YWdZ_ZWj[i+� [Y_i_ed*cWa_d]�WXekj�mA_YA�
jA[hWf[kj_Y�YWdZ_ZWj[i�je�fh_eh_j_p[�_dlebl[i�_dA[h[dj�kdY[hjW_djo)�WdZ�ekh�fWhjd[hi^�Z[l[befc[dj�fhe]hWc�Z[Y_i_ed*cWa_d]�WdZ�
h[iekhY[�fh_eh_j_pWj_ed�Z[Y_i_edi)�mA_YA�Wh[�ekji_Z[�e?�ekh�Yedjheb)�cWo�WZl[hi[bo�W??[Yj�jA[�fej[dj_Wb�lWbk[�e?�jAei[�
fWhjd[hiA_fi+�:ZZ_j_edWbbo)�ikXC[Yj�je�_ji�YedjhWYjkWb�eXb_]Wj_edi�je�ki)�_?�ed[�ceh[�e?�ekh�fWhjd[hi�_i�_dlebl[Z�_d�W�Xki_d[ii�
YecX_dWj_ed)�jA[�fWhjd[h�c_]Aj�Z[[cfAWi_p[�eh�j[hc_dWj[�jA[�Z[l[befc[dj�eh�Yecc[hY_Wb_pWj_ed�e?�Wdo�Zhk]�YWdZ_ZWj[�jAWj�
kj_b_p[i�Wd�Hcd_:X*Z[h_l[Z�Wdj_XeZo+�B?�ed[�e?�ekh�ijhWj[]_Y�fWhjd[hi�j[hc_dWj[i�_ji�W]h[[c[dj�m_jA�ki)�m[�cWo�?_dZ�_j�ceh[�
Z_??_Ykbj�je�WjjhWYj�d[m�fWhjd[hi+

Hkh�fWhjd[hi^�?W_bkh[�je�[??[Yj_l[bo�WZlWdY[)�cWha[j�WdZ�i[bb�ik_jWXb[�jA[hWf[kj_Y�YWdZ_ZWj[i�m_jA�jA[�Wdj_XeZ_[i�jAWj�Wh[�
Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�
WdZ�fheif[Yji)�WdZ�YWki[�jA[�cWha[j�fh_Y[�e?�ekh�Yecced�ijeYa�je�Z[Yb_d[+�Bd�WZZ_j_ed�je�jA[�_dA[h[dj�kdY[hjW_djo�_d�Zhk]�
Z[l[befc[dj�WZZh[ii[Z�WXel[)�ekh�WX_b_jo�je�?eh[YWij�ekh�?kjkh[�h[l[dk[i�cWo�X[�b_c_j[Z+

:WT�RCTVPGTU�OC>�P4V�CE-KG;G�RT4LGEVGF�FKUE4;GT>�CPF�FG;GN4ROGPV�OKNGUV4PGU�CPF�4V-GT�CPVKEKRCVGF�MG>�G;GPVU�KP�V-G�
G=RGEVGF�VKOGNKPGU�4T�CV�CNN��Y-KE-�E4WNF�-C;G�CP�CF;GTUG�KORCEV�4P�4WT�DWUKPGUU�CPF�E4WNF�ECWUG�V-G�RTKEG�4H�4WT�E4OO4P�
UV4EM�V4�FGENKPG�

"hec�j_c[�je�j_c[)�m[�cWo�cWa[�fkXb_Y�ijWj[c[dji�h[]WhZ_d]�jA[�[nf[Yj[Z�j_c_d]�e?�Y[hjW_d�c_b[ijed[i�WdZ�a[o�[l[dji)�Wi�
m[bb�Wi�h[]WhZ_d]�Z[l[befc[dji�WdZ�c_b[ijed[i�kdZ[h�ekh�fWhjd[hiA_fi)�je�jA[�[nj[dj�jAWj�ekh�fWhjd[hi�AWl[�fkXb_Ybo�Z_iYbei[Z�
ikYA�_d?ehcWj_ed�eh�f[hc_j�ki�je�cWa[�ikYA�Z_iYbeikh[i+�Hkh�fWhjd[hi�cWo�?hec�j_c[�je�j_c[�cWa[�ijWj[c[dji�WXekj�jA[_h�]eWbi�
WdZ�[nf[YjWj_edi�?eh�fWhjd[hiA_fi�m_jA�ki+�MA[�WYjkWb�j_c_d]�e?�jA[i[�[l[dji�YWd�lWho�ZhWcWj_YWbbo�Zk[�je�W�dkcX[h�e?�?WYjehi�
ikYA�Wi�Z[bWoi�eh�?W_bkh[i�_d�ekh�eh�ekh�Ykhh[dj�WdZ�?kjkh[�fWhjd[hi^�Z_iYel[ho�WdZ�Z[l[befc[dj�fhe]hWci)�jA[�Wcekdj�e?�j_c[)�
[??ehj)�WdZ�h[iekhY[i�Yecc_jj[Z�Xo�ki�WdZ�ekh�Ykhh[dj�WdZ�?kjkh[�fWhjd[hi)�WdZ�jA[�dkc[heki�kdY[hjW_dj_[i�_dA[h[dj�_d�jA[�
Z[l[befc[dj�e?�jA[hWf[kj_Yi+�:i�W�h[ikbj)�jA[h[�YWd�X[�de�WiikhWdY[�jAWj�ekh�fWhjd[hi^�Ykhh[dj�WdZ�?kjkh[�fhe]hWci�m_bb�WZlWdY[�
eh�X[�Yecfb[j[Z�_d�jA[�j_c[�?hWc[i�m[�eh�jA[o�[nf[Yj+�B?�ekh�fWhjd[hi�?W_b�je�WYA_[l[�ed[�eh�ceh[�e?�jA[i[�c_b[ijed[i�eh�ejA[h�
a[o�[l[dji�Wi�fbWdd[Z)�ekh�Xki_d[ii�YekbZ�X[�cWj[h_Wbbo�WdZ�WZl[hi[bo�W??[Yj[Z�WdZ�jA[�fh_Y[�e?�ekh�Yecced�ijeYa�YekbZ�
Z[Yb_d[+

!-G�HCKNWTG�4H�4WT�RCTVPGTU�V4�OGGV�V-GKT�E4PVTCEVWCN�4DNKICVK4PU�V4�WU�E4WNF�CF;GTUGN>�CHHGEV�4WT�DWUKPGUU�

Hkh�h[b_WdY[�ed�ekh�fWhjd[hi�fei[i�W�dkcX[h�e?�WZZ_j_edWb�h_iai)�_dYbkZ_d]�jA[�h_ia�jAWj�jA[o�cWo�dej�f[h?ehc�jA[_h�
YedjhWYjkWb�eXb_]Wj_edi�je�ki)�_d�Yecfb_WdY[�m_jA�Wffb_YWXb[�b[]Wb�eh�YedjhWYjkWb�h[gk_h[c[dji)�_d�W�j_c[bo�cWdd[h�eh�Wj�Wbb8�jA[o�
cWo�dej�cW_djW_d�jA[�Yed?_Z[dj_Wb_jo�e?�ekh�fhefh_[jWho�_d?ehcWj_ed8�WdZ�Z_iW]h[[c[dji�eh�Z_ifkj[i�YekbZ�Wh_i[�jAWj�YekbZ�YWki[�
Z[bWoi�_d)�eh�j[hc_dWj_ed�e?)�jA[�h[i[WhYA)�Z[l[befc[dj�eh�Yecc[hY_Wb_pWj_ed�e?�fheZkYji�ki_d]�ekh�Wdj_XeZ_[i�eh�h[ikbj�_d�
b_j_]Wj_ed�eh�WhX_jhWj_ed+

Bd�WZZ_j_ed)�Y[hjW_d�e?�ekh�fWhjd[hi�Wh[�bWh][)�ckbj_dWj_edWb�eh]Wd_pWj_edi�jAWj�hkd�cWdo�fhe]hWci�YedYkhh[djbo)�WdZ�m[�Wh[�
Z[f[dZ[dj�ed�jA[_h�WX_b_jo�je�WYYkhWj[bo�jhWYa�WdZ�cWa[�c_b[ijed[�fWoc[dji�je�ki�fkhikWdj�je�jA[�j[hci�e?�ekh�W]h[[c[dji�m_jA�
jA[c+�:do�?W_bkh[�Xo�jA[c�je�_d?ehc�ki�mA[d�c_b[ijed[i�Wh[�h[WYA[Z�WdZ�cWa[�h[bWj[Z�fWoc[dji�je�ki�YekbZ�WZl[hi[bo�W??[Yj�
ekh�h[ikbji�e?�ef[hWj_edi+��

Feh[el[h)�iec[�e?�ekh�fWhjd[hi�Wh[�beYWj[Z�_d�cWha[ji�ikXC[Yj�je�feb_j_YWb�WdZ�ieY_Wb�h_ia)�Yehhkfj_ed)�_d?hWijhkYjkh[�
fheXb[ci�WdZ�dWjkhWb�Z_iWij[hi)�WdZ�Wh[�e?j[d�ikXC[Yj�je�Yekdjho*if[Y_?_Y�fh_lWYo�WdZ�ZWjW�i[Ykh_jo�h_ia)�Wi�m[bb�Wi�XkhZ[diec[�
b[]Wb�WdZ�h[]kbWjeho�h[gk_h[c[dji+�:do�e?�jA[i[�?WYjehi�YekbZ�WZl[hi[bo�_cfWYj�jA[_h�?_dWdY_Wb�YedZ_j_ed�WdZ�h[ikbji�e?�
ef[hWj_edi)�mA_YA�YekbZ�_cfW_h�jA[_h�WX_b_jo�je�c[[j�jA[_h�YedjhWYjkWb�eXb_]Wj_edi�je�ki)�mA_YA�cWo�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�
ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed�WdZ�h[ikbji�e?�ef[hWj_edi+
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:WT�RCTVPGTU�-C;G�UKIPKHKECPV�FKUETGVK4P�KP�FGVGTOKPKPI�Y-GP�CPF�Y-GV-GT�V4�OCMG�CPP4WPEGOGPVU��KH�CP>��CD4WV�V-G�UVCVWU�
4H�4WT�RCTVPGTU-KRU�4T�RT4ITCOU��KPENWFKPI�CD4WV�ENKPKECN�FG;GN4ROGPVU�CPF�VKOGNKPGU�H4T�CF;CPEGOGPV��CPF�V-G�RTKEG�4H�4WT�
E4OO4P�UV4EM�OC>�FGENKPG�CU�C�TGUWNV�4H�CPP4WPEGOGPVU�4H�WPG=RGEVGF�TGUWNVU�4T�FG;GN4ROGPVU�

Hkh�fWhjd[hi�AWl[�i_]d_?_YWdj�Z_iYh[j_ed�_d�Z[j[hc_d_d]�mA[d�WdZ�mA[jA[h�je�cWa[�WddekdY[c[dji�WXekj�jA[�ijWjki�e?�ekh�
fWhjd[hiA_fi)�_dYbkZ_d]�WXekj�fh[Yb_d_YWb�WdZ�Yb_d_YWb�Z[l[befc[dji�WdZ�j_c[b_d[i�?eh�WZlWdY_d]�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�
fbWj?ehc+�;Wi[Z�ed�YedjhWYjkWb�eXb_]Wj_edi)�m[�cWo�dej�X[�f[hc_jj[Z�je�Z_iYbei[�jA[�Z[l[befc[dj�ijWjki�WdZ�fhe]h[ii�e?�
_dZ_l_ZkWb�jA[hWf[kj_Y�YWdZ_ZWj[i�e?�ekh�fWhjd[hi)�kdb[ii�WdZ�kdj_b�jAei[�fWhjd[hi�Ze�ie�?_hij+�Hkh�fWhjd[hi�cWo�m_iA�je�h[fehj�
ikYA�_d?ehcWj_ed�ceh[�eh�b[ii�?h[gk[djbo�jAWd�m[�Z[i_h[�je�eh�cWo�dej�m_iA�je�h[fehj�ikYA�_d?ehcWj_ed�Wj�Wbb)�_d�mA_YA�YWi[�m[�
mekbZ�dej�h[fehj�jAWj�_d?ehcWj_ed�[_jA[h+�Bd�WZZ_j_ed)�_?�fWhjd[hi�YAeei[�je�WddekdY[�W�YebbWXehWj_ed�m_jA�ki)�jA[h[�_i�de�
]kWhWdj[[�jAWj�m[�m_bb�h[Ye]d_p[�h[l[dk[�_d�jAWj�gkWhj[h�eh�[l[d�jA[�?ebbem_d]�gkWhj[h)�Wi�?[[i�Wh[�dej�d[Y[iiWh_bo�fWoWXb[�je�ki�
kdj_b�ekh�fWhjd[h�X[]_di�Z_iYel[ho�WYj_l_j_[i+�MA[�fh_Y[�e?�ekh�Yecced�ijeYa�cWo�Z[Yb_d[�Wi�W�h[ikbj�e?�jA[�fkXb_Y�WddekdY[c[dj�
e?�kd[nf[Yj[Z�h[ikbji�eh�Z[l[befc[dji�_d�ekh�fWhjd[hiA_fi)�eh�Wi�W�h[ikbj�e?�ekh�fWhjd[hi�m_jAAebZ_d]�ikYA�_d?ehcWj_ed+

:WT�E4OOGTEKCN�UWEEGUU�FGRGPFU�4P�V-G�SWCNKV>�4H�4WT�CPVKD4F>�FKUE4;GT>�RNCVH4TO�CPF�VGE-P4N4IKECN�ECRCDKNKVKGU�CPF�V-GKT�
CEEGRVCPEG�D>�PGY�CPF�G=KUVKPI�RCTVPGTU�KP�4WT�OCTMGV�

P[�kj_b_p[�ekh�Hcd_:X�j[YAdebe]o�fbWj?ehc�je�Z_iYel[h�Wdj_XeZ_[i�?eh�?khjA[h�Z[l[befc[dj�WdZ�fej[dj_Wb�
Yecc[hY_Wb_pWj_ed�Xo�ekh�fWhjd[hi+�:i�W�h[ikbj)�jA[�gkWb_jo�WdZ�iefA_ij_YWj_ed�e?�ekh�fbWj?ehc�_i�Yh_j_YWb�je�ekh�WX_b_jo�je�YedZkYj�
ekh�h[i[WhYA�Z_iYel[ho�WYj_l_j_[i�WdZ�je�Z[b_l[h�ceh[�fhec_i_d]�Wdj_XeZ_[i�WdZ�ejA[h�Zhk]i�WdZ�je�WYY[b[hWj[�WdZ�bem[h�jA[�Yeiji�
e?�Z_iYel[ho�Wi�YecfWh[Z�je�jhWZ_j_edWb�c[jAeZi�?eh�ekh�fWhjd[hiA_fi+�Bd�fWhj_YkbWh)�ekh�Xki_d[ii�Z[f[dZi)�Wced]�ejA[h�jA_d]i)�
ed7

t ekh�fbWj?ehc^i�WX_b_jo�je�ikYY[ii?kbbo�_Z[dj_?o�Wdj_XeZ_[i�m_jA�jA[hWf[kj_Y�fej[dj_Wb�ed�jA[�Z[i_h[Z�j_c[?hWc[i8
t ekh�WX_b_jo�je�[n[Ykj[�ed�ekh�ijhWj[]o�je�[dj[h�_dje�d[m�fWhjd[hiA_fi�m_jA�d[m�eh�[n_ij_d]�fWhjd[hi�m_jA�[Yedec_Y�j[hci�

jAWj�Wh[�WYY[fjWXb[�je�ki8
t ekh�WX_b_jo�je�_dYh[Wi[�WmWh[d[ii�e?�jA[�YWfWX_b_j_[i�e?�ekh�j[YAdebe]o�WdZ�iebkj_edi8�
t ekh�fWhjd[hi^�WdZ�fej[dj_Wb�fWhjd[hi^�m_bb_d]d[ii�je�WZefj�d[m�j[YAdebe]_[i8�
t mA[jA[h�ekh�fbWj?ehc�h[b_WXbo�fhel_Z[i�WZlWdjW][i�el[h�b[]WYo�WdZ�ejA[h�Wbj[hdWj_l[�j[YAdebe]_[i�WdZ�_i�f[hY[_l[Z�Xo�

fWhjd[hi�je�X[�Yeij�[??[Yj_l[8�
t jA[�hWj[�e?�WZefj_ed�e?�ekh�j[YAdebe]_[i�Xo�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�e?�Wbb�i_p[i�WdZ�YWfWX_b_j_[i8�
t jA[�fh_Y[i�m[�YAWh][�?eh�ekh�j[YAdebe]o�WYY[ii�WdZ�jA[�h[i[WhYA�i[hl_Y[i�m[�f[h?ehc8
t jA[�h[bWj_l[�h[b_WX_b_jo�WdZ�heXkijd[ii�e?�ekh�fbWj?ehc8�
t ekh�WX_b_jo�je�Z[l[bef�d[m�iebkj_edi�?eh�fWhjd[hi8�
t mA[jA[h�Yecf[j_jehi�Z[l[bef�W�fbWj?ehc�jAWj�[dWXb[i�Wdj_XeZo�Z_iYel[ho�ceh[�[??[Yj_l[bo�jAWd�ekh�fbWj?ehc8�
t jA[�ijWjki�e?�jA[�cWha[j�?eh�d[nj*][d[hWj_ed�X_ebe]_Yi)�mA_YA�cWo�X[Yec[�b[ii�WjjhWYj_l[�Zk[�je�Xki_d[ii)�Yecf[j_j_l[�

eh�h[]kbWjeho�?WYjehi8�
t jA[�j_c_d]�WdZ�iYef[�e?�Wdo�WffhelWb�jAWj�cWo�X[�h[gk_h[Z�Xo�jA[�" :)�!F:)�YecfWhWXb[�?eh[_]d�WkjAeh_j_[i�eh�Wdo�

ejA[h�h[]kbWjeho�XeZo�je�Yecc[hY_Wb_p[�jA[hWf[kj_Y�YWdZ_ZWj[i�jAWj�Wh[�Z[l[bef[Z�XWi[Z�ed�Wdj_XeZ_[i�eh�ejA[h�Zhk]i�
Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc8�

t jA[�_cfWYj�e?�ekh�_dl[ijc[dji�_d�_ddelWj_ed�WdZ�Yecc[hY_Wb�]hemjA8�WdZ�
t ekh�WX_b_jo�je�?khjA[h�lWb_ZWj[�ekh�j[YAdebe]o�jAhek]A�h[i[WhYA�WdZ�WYYecfWdo_d]�fkXb_YWj_edi+

MA[h[�YWd�X[�de�WiikhWdY[�jAWj�m[�m_bb�ikYY[ii?kbbo�WZZh[ii�Wdo�e?�jA[i[�eh�ejA[h�?WYjehi�jAWj�cWo�W??[Yj�jA[�cWha[j�
WYY[fjWdY[�e?�ekh�fbWj?ehc+�"W_bkh[�e?�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc�YWd�eYYkh�Wj�Wdo�ijW][�e?�Z_iYel[ho)�fh[Yb_d_YWb�
eh�Yb_d_YWb�Z[l[befc[dj)�WdZ�Wdo�ikYA�?W_bkh[i�cWo�h[ZkY[�ekh�fWhjd[hi^�Yed?_Z[dY[�_d�ekh�fbWj?ehc+�P[�Wbie�X[b_[l[�jAWj�
fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i�Wh[�b_a[bo�je�X[�fWhj_YkbWhbo�i[di_j_l[�je�Z[?[Yji�WdZ�[hhehi�_d�jA[�ki[�e?�ekh�
fbWj?ehc)�_dYbkZ_d]�_?�ekh�fbWj?ehc�?W_bi�je�Z[b_l[h�c[Wd_d]?kb�WYY[b[hWj_ed�e?�Y[hjW_d�h[i[WhYA�j_c[b_d[i�WYYecfWd_[Z�Xo�h[ikbji�
Wj�b[Wij�Wi�]eeZ�Wi�jA[�h[ikbji�][d[hWj[Z�ki_d]�b[]WYo�eh�ejA[h�Wbj[hdWj_l[�j[YAdebe]_[i+�MA[h[�YWd�X[�de�]kWhWdj[[�jAWj�ekh�
fbWj?ehc�m_bb�c[[j�jA[�[nf[YjWj_edi�e?�fAWhcWY[kj_YWb�WdZ�X_ej[YAdebe]o�YecfWd_[i+�B?�m[�Wh[�kdikYY[ii?kb�_d�WYA_[l_d]�WdZ�
cW_djW_d_d]�cWha[j�WYY[fjWdY[�e?�ekh�fbWj?ehc)�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji�YekbZ�X[�
WZl[hi[bo�W??[Yj[Z+
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:WT�HWVWTG�UWEEGUU�KU�FGRGPFGPV�4P�V-G�CRRT4;CN�CPF�E4OOGTEKCNK?CVK4P�4H�RT4FWEVU�FG;GN4RGF�D>�4WT�RCTVPGTU�H4T�Y-KE-�YG�
-C;G�P4�E4PVT4N�4;GT�V-G�ENKPKECN�FG;GN4ROGPV�RNCP��TGIWNCV4T>�UVTCVGI>�4T�E4OOGTEKCNK?CVK4P�GHH4TVU�

Hkh�Xki_d[ii�ceZ[b�_i�Z[f[dZ[dj�ed�jA[�[l[djkWb�fhe]h[ii_ed�e?�jA[hWf[kj_Y�YWdZ_ZWj[i�Z_iYel[h[Z�eh�_d_j_Wbbo�Z[l[bef[Z�
kj_b_p_d]�ekh�fbWj?ehc�_dje�Yb_d_YWb�jh_Wbi�WdZ�Yecc[hY_Wb_pWj_ed+�MA_i�h[gk_h[i�ki�je�WjjhWYj�fWhjd[hi�WdZ�[dj[h�_dje�W]h[[c[dji�
m_jA�jA[c�jAWj�YedjW_d�eXb_]Wj_edi�?eh�jA[�fWhjd[hi�je�fWo�ki�c_b[ijed[�fWoc[dji�Wi�m[bb�Wi�heoWbj_[i�ed�iWb[i�e?�Wffhel[Z�
fheZkYji�?eh�jA[�jA[hWf[kj_Y�YWdZ_ZWj[i�jA[o�Z[l[bef�jAWj�Wh[�][d[hWj[Z�kj_b_p_d]�ekh�fbWj?ehc+�@_l[d�jA[�dWjkh[�e?�ekh�
h[bWj_ediA_fi�m_jA�ekh�fWhjd[hi)�m[�Ze�dej�Yedjheb�jA[�fhe]h[ii_ed)�Yb_d_YWb�Z[l[befc[dj)�h[]kbWjeho�ijhWj[]o�eh�[l[djkWb�
Yecc[hY_Wb_pWj_ed)�_?�Wffhel[Z)�e?�jA[i[�jA[hWf[kj_Y�YWdZ_ZWj[i+�:i�W�h[ikbj)�ekh�?kjkh[�ikYY[ii�WdZ�jA[�fej[dj_Wb�je�h[Y[_l[�
c_b[ijed[i�WdZ�heoWbj_[i�Wh[�[dj_h[bo�Z[f[dZ[dj�ed�ekh�fWhjd[hi^�[??ehji�el[h�mA_YA�m[�AWl[�de�Yedjheb+�:ZZ_j_edWbbo)�kdb[ii�
fkXb_Ybo�Z_iYbei[Z�Xo�ekh�fWhjd[hi)�m[�Ze�dej�AWl[�WYY[ii�je�_d?ehcWj_ed�h[bWj[Z�je�ekh�fWhjd[hi^�Yb_d_YWb�jh_Wb�h[ikbji)�_dYbkZ_d]�
i[h_eki�WZl[hi[�[l[dji)�eh�ed]e_d]�Yecckd_YWj_edi�m_jA�jA[�" :�eh�ejA[h�?eh[_]d�h[]kbWjeho�WkjAeh_j_[i�h[]WhZ_d]�ekh�fWhjd[hi^�
Ykhh[dj�Yb_d_YWb�fhe]hWci)�mA_YA�b_c_ji�ekh�l_i_X_b_jo�_dje�Aem�ikYA�fhe]hWci�cWo�X[�fhe]h[ii_d]+�B?�ekh�fWhjd[hi�Z[j[hc_d[�dej�
je�fheY[[Z�m_jA�jA[�?kjkh[�Z[l[befc[dj�e?�W�Zhk]�YWdZ_ZWj[�Z_iYel[h[Z�eh�_d_j_Wbbo�Z[l[bef[Z�kj_b_p_d]�ekh�fbWj?ehc)�eh�_?�jA[o�
_cfb[c[dj�Yb_d_YWb�eh�h[]kbWjeho�ijhWj[]_[i�jAWj�kbj_cWj[bo�Ze�dej�h[ikbj�_d�jA[�?khjA[h�Z[l[befc[dj�eh�WffhelWb�e?�jA[�jA[hWf[kj_Y�
YWdZ_ZWj[i)�m[�m_bb�dej�h[Y[_l[�jA[�X[d[?_ji�e?�ekh�fWhjd[hiA_fi)�mA_YA�cWo�AWl[�W�cWj[h_Wb�WdZ�WZl[hi[�[??[Yj�ed�ekh�
ef[hWj_edi+

Bd�WZZ_j_ed)�X_efAWhcWY[kj_YWb�Z[l[befc[dj�_i�_dA[h[djbo�kdY[hjW_d�WdZ�l[ho�?[m�jA[hWf[kj_Y�YWdZ_ZWj[i�kbj_cWj[bo�fhe]h[ii�
jAhek]A�Yb_d_YWb�Z[l[befc[dj�WdZ�h[Y[_l[�WffhelWb�?eh�Yecc[hY_Wb_pWj_ed+�B?�ekh�fWhjd[hi�Ze�dej�h[Y[_l[�h[]kbWjeho�WffhelWb�?eh�
W�ik??_Y_[dj�dkcX[h�e?�jA[hWf[kj_Y�YWdZ_ZWj[i�eh_]_dWj_d]�?hec�ekh�fWhjd[hiA_fi)�m[�cWo�dej�X[�WXb[�je�ikijW_d�ekh�Xki_d[ii�
ceZ[b+�"khjA[h)�m[�AWl[�b_jjb[�Yedjheb�el[h�Aem�Z_l[hi_?_[Z�ekh�fehj?eb_e�e?�fej[dj_Wb�c_b[ijed[�fWoc[dji�eh�heoWbj_[i�m_bb�[dZ�
kf�X[_d]+

Bd�WZZ_j_ed)�m[�Ze�dej�Yedjheb�jA[�j_c_d]�e?�Z_iYbeikh[�Xo�ekh�fWhjd[hi�e?�Wdo�c_b[ijed[i�eh�ejA[h�_d?ehcWj_ed�h[bWj[Z�je�Wdo�
jA[hWf[kj_Y�YWdZ_ZWj[i�][d[hWj[Z�ki_d]�ekh�fbWj?ehc+�:do�Z_iYbeikh[�Xo�ki�eh�ekh�fWhjd[hi�e?�ZWjW�eh�ejA[h�_d?ehcWj_ed�h[]WhZ_d]�
Wdo�ikYA�jA[hWf[kj_Y�YWdZ_ZWj[i�jAWj�_i�f[hY[_l[Z�Wi�d[]Wj_l[�cWo�AWl[�W�cWj[h_Wb�WZl[hi[�_cfWYj�ed�ekh�ijeYa�fh_Y[�eh�el[hWbb�
lWbkWj_ed+�Hkh�ijeYa�fh_Y[�cWo�Wbie�Z[Yb_d[�Wi�W�h[ikbj�e?�d[]Wj_l[�Yb_d_YWb�jh_Wb�h[ikbji)�_dYbkZ_d]�WZl[hi[�iW?[jo�[l[dji�
_dlebl_d]�Wdo�Zhk]�YWdZ_ZWj[�jAWj�_i�ikXC[Yj�je�ed[�e?�ekh�fWhjd[hiA_fi+

5H�YG�ECPP4V�OCKPVCKP�CPF�G=RCPF�EWTTGPV�RCTVPGTU-KRU�CPF�GPVGT�KPV4�PGY�RCTVPGTU-KRU��4WT�HWVWTG�4RGTCVKPI�TGUWNVU�Y4WNF�
DG�CF;GTUGN>�CHHGEVGF�

P[�fh_cWh_bo�?eYki�ekh�[??ehji�ed�jA[�Z_iYel[ho�e?�Wdj_XeZ_[i�?eh�ekh�fWhjd[hi)�mAe�YWd�i[b[Yj�W�jWh][j�WdZ�Z[?_d[�jA[�
Wdj_XeZo�fhef[hj_[i�d[[Z[Z�?eh�jA[hWf[kj_Y�Z[l[befc[dj�eh�ki[�ekh�j[YAdebe]o�Z_h[Yjbo�_d�jA[_h�emd�bWXi+�:i�W�h[ikbj)�ekh�
ikYY[ii�Z[f[dZi�ed�ekh�WX_b_jo�je�cW_djW_d�WdZ�[nfWdZ�jA[�dkcX[h�WdZ�iYef[�e?�ekh�fWhjd[hiA_fi+�FWdo�?WYjehi�cWo�_cfWYj�jA[�
ikYY[ii�e?�jA[i[�fWhjd[hiA_fi)�_dYbkZ_d]�ekh�WX_b_jo�je�f[h?ehc�ekh�eXb_]Wj_edi)�ekh�fWhjd[hi^�iWj_i?WYj_ed�m_jA�ekh�iebkj_edi�WdZ�
j[YAdebe]_[i)�ekh�fWhjd[hi^�WX_b_jo�je�ikYY[ii?kbbo�Z[l[bef)�i[Ykh[�h[]kbWjeho�WffhelWb�?eh�WdZ�Yecc[hY_Wb_p[�jA[hWf[kj_Y�
YWdZ_ZWj[i�ki_d]�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc)�ekh�fWhjd[hi^�_dj[hdWb�fh_eh_j_[i�%_dYbkZ_d]�?bkYjkWj_edi�_d�h[i[WhYA�
WdZ�Z[l[befc[dji�XkZ][ji&)�ekh�fWhjd[hi^�h[iekhY[�WbbeYWj_ed�Z[Y_i_edi�WdZ�Yecf[j_j_l[�effehjkd_j_[i)�Z_iW]h[[c[dji�m_jA�
fWhjd[hi)�jA[�Yeiji�h[gk_h[Z�e?�[_jA[h�fWhjo�je�jA[�fWhjd[hiA_fi�WdZ�h[bWj[Z�?_dWdY_d]�d[[Zi)�WdZ�ef[hWj_d])�b[]Wb�WdZ�ejA[h�h_iai�_d�
Wdo�h[b[lWdj�Ckh_iZ_Yj_ed+�Hkh�[n_ij_d]�fWhjd[hi�cWo�Y[Wi[�je�ki[�ekh�j[YAdebe]_[i�Z[f[dZ_d]�ed�jA[_h�emd�j[YAdebe]_YWb�
Z[l[befc[dji)�WlW_bWX_b_jo�e?�ejA[h�Yecf[j_d]�j[YAdebe]_[i�WdZ�_dj[hdWb�Z[Y_i_edi�h[]WhZ_d]�WbbeYWj_ed�e?�j_c[�WdZ�h[iekhY[i�je�
jA[�Z_iYel[ho�WdZ�Z[l[befc[dj�e?�jA[hWf[kj_Y�YWdZ_ZWj[i)�el[h�mA_YA�m[�AWl[�de�Yedjheb+�Hkh�[n_ij_d]�WdZ�?kjkh[�fWhjd[hi�cWo�
AWl[�b_c_j[Z�XWdZm_ZjA�je�_d_j_Wj[�d[m�fhe]hWci)�mA_YA�YekbZ�b_c_j�jA[_h�WZefj_ed�eh�iYWb[�e?�Wffb_YWj_ed�e?�ekh�j[YAdebe]_[i+

P[�[d]W][�_d�Yedl[hiWj_edi�m_jA�YecfWd_[i�h[]WhZ_d]�fej[dj_Wb�fWhjd[hiA_fi�ed�Wd�ed]e_d]�XWi_i+�MA[i[�Yedl[hiWj_edi�
cWo�dej�h[ikbj�_d�W�Yecc[hY_Wb�W]h[[c[dj+�!l[d�_?�Wd�W]h[[c[dj�_i�h[WYA[Z)�jA[�h[ikbj_d]�h[bWj_ediA_f�cWo�dej�X[�ikYY[ii?kb)�
_dYbkZ_d]�Zk[�je�ekh�_dWX_b_jo�je�Z_iYel[h�Wdo�kiWXb[�Wdj_XeZ_[i�?eh�jA[�i[b[Yj[Z�jWh][ji�eh�jA[�Wdj_XeZ_[i�jAWj�m[�Ze�Z_iYel[h�
cWo�dej�X[�ikYY[ii?kbbo�Z[l[bef[Z�eh�Yecc[hY_Wb_p[Z�Xo�ekh�fWhjd[hi+�Bd�ikYA�Y_hYkcijWdY[i)�m[�mekbZ�dej�][d[hWj[�Wdo�
ikXijWdj_Wb�h[l[dk[i�?hec�ikYA�W�fWhjd[hiA_f�_d�jA[�?ehc�e?�j[YAdebe]o�WYY[ii�?[[i)�i[hl_Y[�?[[i)�c_b[ijed[�fWoc[dji)�heoWbj_[i�
eh�ejA[hm_i[+�Lf[YkbWj_ed�_d�jA[�_dZkijho�WXekj�ekh�[n_ij_d]�eh�fej[dj_Wb�fWhjd[hiA_fi�cWo�X[�W�YWjWboij�?eh�WZl[hi[�if[YkbWj_ed�
WXekj�ki)�eh�ekh�fbWj?ehc)�mA_YA�YWd�WZl[hi[bo�W??[Yj�ekh�h[fkjWj_ed�WdZ�ekh�Xki_d[ii+

P[�YWddej�Wiikh[�_dl[ijehi�jAWj�m[�m_bb�X[�WXb[�je�cW_djW_d�eh�[nfWdZ�ekh�[n_ij_d]�fWhjd[hiA_fi�eh�jAWj�ekh�j[YAdebe]_[i�
m_bb�WYA_[l[�WZ[gkWj[�cWha[j�WZefj_ed�Wced]�d[m�fWhjd[hi+�:do�?W_bkh[�je�_dYh[Wi[�f[d[jhWj_ed�_d�ekh�[n_ij_d]�cWha[ji�eh�d[m�
cWha[ji�mekbZ�WZl[hi[bo�W??[Yj�ekh�WX_b_jo�je�_cfhel[�ekh�ef[hWj_d]�h[ikbji+
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AG�OC>�PGGF�V4�TCKUG�CFFKVK4PCN�ECRKVCN�V4�HWPF�4WT�G=KUVKPI�4RGTCVK4PU�CPF�CE-KG;G�4WT�I4CNU��5H�YG�CTG�WPCDNG�V4�TCKUG�
CFFKVK4PCN�ECRKVCN�Y-GP�PGGFGF�4P�CEEGRVCDNG�VGTOU�4T�IGPGTCVG�ECU-�HN4YU�PGEGUUCT>�V4�OCKPVCKP�4T�G=RCPF�4WT�4RGTCVK4PU��
YG�OC>�P4V�DG�CDNG�V4�E4ORGVG�UWEEGUUHWNN>��Y-KE-�Y4WNF�-CTO�4WT�DWUKPGUU��TGUWNVU�4H�4RGTCVK4PU��CPF�HKPCPEKCN�E4PFKVK4P�

;Wi[Z�ed�ekh�Ykhh[dj�Xki_d[ii�fbWd)�m[�X[b_[l[�ekh�[n_ij_d]�YWiA�WdZ�YWiA�[gk_lWb[dji)�je][jA[h�m_jA�ekh�Wdj_Y_fWj[Z�YWiA�
?bemi�?hec�ef[hWj_edi)�m_bb�X[�ik??_Y_[dj�je�c[[j�ekh�meha_d]�YWf_jWb�WdZ�YWf_jWb�[nf[dZ_jkh[�d[[Zi�el[h�Wj�b[Wij�jA[�d[nj�./�
cedjAi+�B?�ikYA�YWiA�WdZ�YWiA�[gk_lWb[dji)�je][jA[h�m_jA�ekh�Wdj_Y_fWj[Z�YWiA�?bem�?hec�ef[hWj_edi)�Wh[�_dik??_Y_[dj�je�iWj_i?o�
ekh�b_gk_Z_jo�h[gk_h[c[dji�_dYbkZ_d]�X[YWki[�e?�_dYh[Wi[Z�[nf[dZ_jkh[i�eh�bem[h�Z[cWdZ�?eh�ekh�fbWj?ehc)�eh�jA[�h[Wb_pWj_ed�e?�
ejA[h�h_iai�Z[iYh_X[Z�_d�jA_i�h[fehj)�m[�cWo�X[�h[gk_h[Z�je�hW_i[�WZZ_j_edWb�YWf_jWb�fh_eh�je�ikYA�j_c[�jAhek]A�_iikWdY[i�e?�fkXb_Y�
eh�fh_lWj[�[gk_jo�eh�Z[Xj�?_dWdY_d]i�eh�ejA[h�YWf_jWb�iekhY[i+�LkYA�WZZ_j_edWb�?_dWdY_d]�cWo�dej�X[�WlW_bWXb[�ed�j[hci�WYY[fjWXb[�
je�ki�eh�Wj�Wbb+

"eh�[nWcfb[)�_d� [Y[cX[h�/-/0)�m[�[dj[h[Z�_dje�Wd�Hf[d�FWha[j�LWb[�:]h[[c[dj�%jA[�yLWb[i�:]h[[c[djz&)�m_jA�C[??[h_[i�
EE��%jA[�yLWb[i�:][djz&�kdZ[h�mA_YA�m[�cWo)�?hec�j_c[�je�j_c[)�i[bb�iAWh[i�e?�ekh�Yecced�ijeYa�AWl_d]�Wd�W]]h[]Wj[�e??[h_d]�
fh_Y[�e?�kf�je��.--+-�c_bb_ed�jAhek]A�jA[�LWb[i�:][dj�%jA[�y:MF�H??[h_d]z&+�LWb[i�e?�ekh�Yecced�ijeYa�cWZ[�fkhikWdj�je�jA[�
LWb[i�:]h[[c[dj)�Wh[�cWZ[�kdZ[h�ekh�iA[b?�h[]_ijhWj_ed�ijWj[c[dj�ed�"ehc�L�0�mA_YA�mWi�?_b[Z�ed� [Y[cX[h�5)�/-/0�WdZ�
Z[YbWh[Z�[??[Yj_l[�Xo�jA[�L!��ed� [Y[cX[h�.5)�/-/0+�Aem[l[h)�jA[h[�YWd�X[�de�WiikhWdY[�jAWj�jA[�:][dj�m_bb�X[�ikYY[ii?kb�_d�
YedikccWj_d]�?kjkh[�iWb[i�XWi[Z�ed�fh[lW_b_d]�cWha[j�YedZ_j_edi�eh�_d�jA[�gkWdj_j_[i�eh�Wj�jA[�fh_Y[i�jAWj�m[�Z[[c�Wffhefh_Wj[+�
Bd�WZZ_j_ed)�jA[�LWb[i�:]h[[c[dj�cWo�X[�j[hc_dWj[Z�Xo�jA[�LWb[i�:][dj�eh�ki�Wj�Wdo�j_c[+�"eh�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�
/-/1)�m[�iebZ�/)44.).6/�iAWh[i�e?�ekh�Yecced�ijeYa�kdZ[h�jA[�:MF�H??[h_d])�?eh�d[j�fheY[[Zi�e?��..+1�c_bb_ed)�W?j[h�
Z[ZkYj_d]�Yecc_ii_edi+�"eh�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/2)�m[�iebZ�de�iAWh[i�e?�Yecced�ijeYa�kdZ[h�jA[�:MF�H??[h_d]+

Bd�Wdo�[l[dj)�m[�cWo�Yedi_Z[h�hW_i_d]�WZZ_j_edWb�YWf_jWb�_d�jA[�?kjkh[�je�[nfWdZ�ekh�Xki_d[ii)�je�fkhik[�ijhWj[]_Y�
_dl[ijc[dji�eh�WYgk_i_j_edi)�je�jWa[�WZlWdjW][�e?�?WlehWXb[�cWha[j�YedZ_j_edi�eh�?_dWdY_d]�effehjkd_j_[i�eh�?eh�ejA[h�h[Wiedi)�
[l[d�_?�m[�X[b_[l[�m[�AWl[�ik??_Y_[dj�?kdZi�?eh�ekh�Ykhh[dj�eh�?kjkh[�ef[hWj_d]�fbWdi+

Hkh�?kjkh[�YWf_jWb�h[gk_h[c[dji�m_bb�Z[f[dZ�ed�cWdo�?WYjehi)�_dYbkZ_d])�Xkj�dej�b_c_j[Z�je�jAei[�i[j�?ehjA�_d�yFWdW][c[dj^i�
 _iYkii_ed�WdZ�:dWboi_i�e?�"_dWdY_Wb��edZ_j_ed�WdZ�K[ikbji�e?�Hf[hWj_edi�w�E_gk_Z_jo�WdZ��Wf_jWb�K[iekhY[i+z

MA[�lWh_eki�mWoi�m[�YekbZ�hW_i[�WZZ_j_edWb�YWf_jWb�YWhho�fej[dj_Wb�h_iai+�Me�jA[�[nj[dj�jAWj�m[�hW_i[�WZZ_j_edWb�YWf_jWb�
jAhek]A�jA[�iWb[�e?�[gk_jo�eh�Yedl[hj_Xb[�Z[Xj�i[Ykh_j_[i)�oekh�emd[hiA_f�_dj[h[ij�cWo�X[�Z_bkj[Z)�WdZ�jA[�j[hci�e?�jA[i[�
i[Ykh_j_[i�cWo�_dYbkZ[�b_gk_ZWj_ed�eh�ejA[h�fh[?[h[dY[i�jAWj�WZl[hi[bo�W??[Yj�oekh�h_]Aji�Wi�W�Yecced�ijeYaAebZ[h+� [Xj�
?_dWdY_d]�WdZ�fh[?[hh[Z�[gk_jo�?_dWdY_d])�_?�WlW_bWXb[)�cWo�_dlebl[�W]h[[c[dji�jAWj�_dYbkZ[�Yel[dWdji�b_c_j_d]�eh�h[ijh_Yj_d]�ekh�
WX_b_jo�je�jWa[�if[Y_?_Y�WYj_edi)�ikYA�Wi�_dYkhh_d]�WZZ_j_edWb�Z[Xj)�cWa_d]�YWf_jWb�[nf[dZ_jkh[i�eh�Z[YbWh_d]�Z_l_Z[dZi+�LkYA�
h[ijh_Yj_edi�YekbZ�WZl[hi[bo�_cfWYj�ekh�WX_b_jo�je�YedZkYj�ekh�ef[hWj_edi�WdZ�[n[Ykj[�ekh�Xki_d[ii�fbWd+

B?�m[�Wh[�kdWXb[�je�eXjW_d�WZ[gkWj[�?_dWdY_d])�_?�m[�h[gk_h[�_j)�mA[d�d[[Z[Z�eh�ed�j[hci�WYY[fjWXb[�je�ki)�ekh�WX_b_jo�je�
Yedj_dk[�je�fkhik[�ekh�Xki_d[ii�eXC[Yj_l[i�WdZ�je�h[ifedZ�je�Xki_d[ii�effehjkd_j_[i)�YAWbb[d][i)�eh�kd?eh[i[[d�Y_hYkcijWdY[i�
YekbZ�X[�i_]d_?_YWdjbo�b_c_j[Z)�WdZ�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�
ef[hWj_edi�WdZ�fheif[Yji+

5P�TGEGPV�RGTK4FU��YG�-C;G�FGRGPFGF�4P�C�NKOKVGF�PWODGT�4H�RCTVPGTU�H4T�4WT�TG;GPWG��V-G�N4UU�4H�CP>�4H�Y-KE-�E4WNF�-C;G�
CP�CF;GTUG�KORCEV�4P�4WT�DWUKPGUU�

Bd�h[Y[dj�f[h_eZi)�W�b_c_j[Z�dkcX[h�e?�fWhjd[hi�WYYekdj[Z�?eh�W�i_]d_?_YWdj�fehj_ed�e?�ekh�h[l[dk[+�"eh�jA[�o[Whi�[dZ[Z�
 [Y[cX[h�0.)�/-/2�WdZ�/-/1)�jAh[[�e?�ekh�fWhjd[hi�WYYekdj[Z�?eh�04"�WdZ�02"�h[if[Yj_l[bo)�e?�ekh�h[l[dk[)�WdZ�/4�WdZ�0-�
fWhjd[hi�WYYekdj[Z�?eh�jA[�h[cW_d_d]�30"�WdZ�32")�h[if[Yj_l[bo)�e?�ekh�h[l[dk[+�PA_b[�cel_d]�?ehmWhZ�m[�[nf[Yj�je�Z_l[hi_?o�
jA[�dkcX[h�e?�fWhjd[hi�WdZ�fhe]hWci)�_d�jA[�d[Wh�j[hc�jA[i[�fWhjd[hi�h[fh[i[dj�W�bWh][�fehj_ed�e?�fej[dj_Wb�h[l[dk[+�Hkh�b_Y[di[�
W]h[[c[dji�Wh[�jof_YWbbo�j[hc_dWXb[�Xo�ekh�fWhjd[hi�m_jAekj�f[dWbjo�m_jA�if[Y_?_[Z�dej_Y[)�mA_YA�mekbZ�j[hc_dWj[�jA[_h�WYY[ii�
je�ekh�j[YAdebe]o�fbWj?ehc)�WbjAek]A�m[�mekbZ�h[jW_d�Zemdijh[Wc�[Yedec_Yi�ed�Wdo�Hcd_:X*Z[h_l[Z�Wdj_XeZo+�:i�W�h[ikbj)�_?�
m[�?W_b�je�cW_djW_d�ekh�h[bWj_ediA_fi�m_jA�jA[i[�fWhjd[hi�eh�_?�jA[i[�fWhjd[hi�Z_iYedj_dk[�jA[_h�fhe]hWci)�ekh�?kjkh[�h[ikbji�e?�
ef[hWj_edi�YekbZ�X[�cWj[h_Wbbo�WdZ�WZl[hi[bo�W??[Yj[Z+
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:WT�TG;GPWG�-CU�HNWEVWCVGF�HT4O�RGTK4F�V4�RGTK4F��CPF�4WT�TG;GPWG�H4T�CP>�-KUV4TKECN�RGTK4F�OC>�P4V�DG�KPFKECVK;G�4H�TGUWNVU�
V-CV�OC>�DG�G=RGEVGF�H4T�CP>�HWVWTG�RGTK4F�

L[hl_Y[�WdZ�b_Y[di[�h[l[dk[�Wh[�][d[hWj[Z�Xo�h[i[WhYA�WYj_l_j_[i�jAWj�m[�f[h?ehc�?eh�ekh�fWhjd[hi�WdZ�j[YAdebe]o�WYY[ii�
?[[i)�jA[�j_c_d]�WdZ�dWjkh[�e?�mA_YA�Wh[�Z_YjWj[Z�Xo�jA[�Yecc[dY[c[dj�e?�Z_iYel[ho�YWcfW_]di�i[b[Yj[Z�Xo�ekh�fWhjd[hi+�P[�
Wbie�][d[hWj[�c_b[ijed[�fWoc[dji�kfed�jA[�WYA_[l[c[dj�e?�Z[l[befc[dj�c_b[ijed[i�Xo�ekh�fWhjd[hi�m_jA�h[if[Yj�je�jA[�
Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc�WdZ�heoWbj_[i�XWi[Z�ed�jA[�d[j�iWb[i�e?�Wdo�fheZkYji�Yecc[hY_Wb_p[Z�Xo�ekh�fWhjd[hi+�
:i�W�h[ikbj)�m[�m_bb�X[�fhed[�je�?bkYjkWj_edi�_d�ekh�h[l[dk[�Z[f[dZ_d]�ed�jA[�j_c_d]�e?�ekh�[djho�_dje�b_Y[di[�W]h[[c[dji�m_jA�
ekh�fWhjd[hi)�ekh�fWhjd[hi�_d_j_Wj_d]�Z_iYel[ho�fhe]hWci)�WdZ�ekh�fWhjd[hi�WYA_[l_d]�Z[l[befc[dj�c_b[ijed[i�eh�Yecc[hY_Wb�
iWb[i�m_jA�h[if[Yj�je�jA[hWf[kj_Y�YWdZ_ZWj[i�kj_b_p_d]�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc+�MA[�j_c_d]�WdZ�b_a[b_AeeZ�e?�
fWoc[dji�je�ki�kdZ[h�jA[i[�W]h[[c[dji�_i�Z[f[dZ[dj�ed�ekh�fWhjd[hi^�ikYY[ii?kb�kj_b_pWj_ed�e?�jA[�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�
ekh�fbWj?ehc)�mA_YA�_i�ekji_Z[�e?�ekh�Yedjheb+�;[YWki[�e?�jA[i[�?WYjehi)�ekh�h[l[dk[�YekbZ�lWho�cWj[h_Wbbo�?hec�gkWhj[h�je�
gkWhj[h�?hec�ekh�?eh[YWiji+

AG�-C;G�KPEWTTGF�N4UUGU�4P�CP�CU�TGR4TVGF�DCUKU�H4T�V-G�NCUV�UG;GTCN�>GCTU��CPF�YG�OC>�P4V�DG�CDNG�V4�IGPGTCVG�UWHHKEKGPV�
TG;GPWG�V4�CE-KG;G�CPF�OCKPVCKP�RT4HKVCDKNKV>�

A_ijeh_YWbbo)�m[�AWl[�_dYkhh[Z�d[j�beii[i)�Wi�h[fehj[Z�ed�W�Yedieb_ZWj[Z�XWi_i+�"eh�jA[�o[Whi�[dZ[Z� [Y[cX[h�0.)�/-/2�WdZ�
/-/1)�ekh�h[l[dk[�mWi��.5+4�c_bb_ed�WdZ��/3+1�c_bb_ed)�h[if[Yj_l[bo+�"eh�jA[�o[Whi�[dZ[Z� [Y[cX[h�0.)�/-/2�WdZ�/-/1)�ekh�d[j�
beii�mWi��31+5�c_bb_ed�WdZ��3/+-�c_bb_ed)�h[if[Yj_l[bo+�P[�[nf[Yj�je�Yedj_dk[�je�_dYkh�beii[i�?eh�jA[�?eh[i[[WXb[�?kjkh[�Wi�m[�
_dl[ij�_d�h[i[WhYA�WdZ�Z[l[befc[dj�WYj_l_j_[i�je�_cfhel[�ekh�Hcd_:X�j[YAdebe]o�fbWj?ehc�WdZ�cWha[j�WdZ�i[bb�ekh�j[YAdebe]_[i�
je�[n_ij_d]�WdZ�d[m�fWhjd[hi+

Hkh�[nf[di[i�YekbZ�_dYh[Wi[�X[oedZ�[nf[YjWj_edi�?eh�W�lWh_[jo�e?�h[Wiedi)�_dYbkZ_d]�Wi�W�h[ikbj�e?�ekh�]hemjA�ijhWj[]o�WdZ�
jA[�[nfWdi_ed�e?�ekh�ef[hWj_edi+�P[�m_bb�d[[Z�je�][d[hWj[�i_]d_?_YWdj�WZZ_j_edWb�h[l[dk[�je�WYA_[l[�WdZ�ikijW_d�fhe?_jWX_b_jo�WdZ�
[l[d�_?�m[�WYA_[l[�fhe?_jWX_b_jo)�m[�cWo�dej�X[�WXb[�je�ikijW_d�eh�_dYh[Wi[�fhe?_jWX_b_jo�ed�W�gkWhj[hbo�eh�WddkWb�XWi_i+�P[�cWo�
d[l[h�X[�WXb[�je�][d[hWj[�ik??_Y_[dj�h[l[dk[�je�WYA_[l[�eh�ikijW_d�fhe?_jWX_b_jo�WdZ�ekh�h[Y[dj�WdZ�A_ijeh_YWb�]hemjA�iAekbZ�dej�X[�
Yedi_Z[h[Z�_dZ_YWj_l[�e?�ekh�?kjkh[�f[h?ehcWdY[+�Hkh�?W_bkh[�je�X[Yec[�WdZ�h[cW_d�fhe?_jWXb[�cWo�AWl[�Wd�WZl[hi[�[??[Yj�ed�jA[�
lWbk[�e?�ekh�YecfWdo�WdZ�YekbZ�_cfW_h�ekh�WX_b_jo�je�hW_i[�YWf_jWb)�[nfWdZ�ekh�Xki_d[ii�WdZ�cW_djW_d�ekh�h[i[WhYA�WdZ�
Z[l[befc[dj�[??ehji+�:�Z[Yb_d[�_d�jA[�lWbk[�e?�ekh�YecfWdo�YekbZ�Wbie�YWki[�oek�je�bei[�Wbb�eh�fWhj�e?�oekh�_dl[ijc[dj+

:WT�4RGTCVKPI�TGUWNVU�OC>�HNWEVWCVG�UKIPKHKECPVN>��Y-KE-�OCMGU�4WT�HWVWTG�4RGTCVKPI�TGUWNVU�FKHHKEWNV�V4�RTGFKEV�CPF�E4WNF�
ECWUG�4WT�4RGTCVKPI�TGUWNVU�V4�HCNN�DGN4Y�G=RGEVCVK4PU�4T�CP>�IWKFCPEG�YG�OC>�RT4;KFG�

Hkh�gkWhj[hbo�WdZ�WddkWb�ef[hWj_d]�h[ikbji�cWo�?bkYjkWj[�i_]d_?_YWdjbo)�mA_YA�cWa[i�_j�Z_??_Ykbj�?eh�ki�je�fh[Z_Yj�ekh�?kjkh[�
ef[hWj_d]�h[ikbji+�MA[i[�?bkYjkWj_edi�cWo�eYYkh�Zk[�je�W�lWh_[jo�e?�?WYjehi)�cWdo�e?�mA_YA�Wh[�ekji_Z[�e?�ekh�Yedjheb)�_dYbkZ_d])�
Xkj�dej�b_c_j[Z�je7

t jA[�b[l[b�e?�Z[cWdZ�?eh�ekh�j[YAdebe]o�fbWj?ehc�WdZ�iebkj_edi)�mA_YA�cWo�lWho�i_]d_?_YWdjbo8
t jA[�j_c_d]�WdZ�Yeij�e?)�WdZ�b[l[b�e?�_dl[ijc[dj�_d)�h[i[WhYA)�Z[l[befc[dj�WdZ�Yecc[hY_Wb_pWj_ed�WYj_l_j_[i�h[bWj_d]�je�

ekh�fbWj?ehc�WdZ�j[YAdebe]o�WdZ�Wdo�e?�ekh�_dj[hdWb�Z[l[befc[dj�fhe]hWci)�mA_YA�cWo�YAWd][�?hec�j_c[�je�j_c[8
t jA[�ijWhj�WdZ�Yecfb[j_ed�e?�fhe]hWci�_d�mA_YA�ekh�fbWj?ehc�_i�kj_b_p[Z8
t jA[�j_c_d]�e?�WdZ�jA[�Z[]h[[�je�mA_YA�ekh�fWhjd[hi�ikYY[ii?kbbo�Z[l[bef)�i[Ykh[�cWha[j_d]�WffhelWbi�?eh�WdZ�

Yecc[hY_Wb_p[�Wdo�jA[hWf[kj_Y�YWdZ_ZWj[i�XWi[Z�ed�jA[�Wdj_XeZ_[i�Z_iYel[h[Z�ki_d]�ekh�fbWj?ehc8�
t jA[�_djheZkYj_ed�e?�d[m�j[YAdebe]_[i)�fbWj?ehc�?[Wjkh[i�eh�ie?jmWh[)�Xo�ki�eh�ejA[hi�_d�ekh�_dZkijho8
t [nf[dZ_jkh[i�jAWj�m[�cWo�_dYkh�je�WYgk_h[)�Z[l[bef�eh�Yecc[hY_Wb_p[�WZZ_j_edWb�fbWj?ehc�j[YAdebe]_[i8
t jA[�Z[]h[[�e?�Yecf[j_j_ed�_d�ekh�_dZkijho�WdZ�Wdo�YAWd][�_d�jA[�Yecf[j_j_l[�bWdZiYWf[�e?�ekh�_dZkijho)�_dYbkZ_d]�

Yedieb_ZWj_ed�Wced]�ekh�Yecf[j_jehi�eh�?kjkh[�fWhjd[hi8
t jA[�b[l[b�e?�Z[cWdZ�?eh�Wdo�fheZkYji�Yecc[hY_Wb_p[Z�Xo�ekh�fWhjd[hi)�mA_YA�cWo�lWho�i_]d_?_YWdjbo8�
t dWjkhWb�Z_iWij[hi)�ekjXh[Wai�e?�Z_i[Wi[�eh�fkXb_Y�A[WbjA�Yh_i[i8�
t jA[�j_c_d]�WdZ�dWjkh[�e?�Wdo�?kjkh[�WYgk_i_j_edi�eh�ijhWj[]_Y�fWhjd[hiA_fi8�
t ?kjkh[�WYYekdj_d]�fhedekdY[c[dji�eh�YAWd][i�_d�ekh�WYYekdj_d]�feb_Y_[i8�WdZ��
t YAWd][i�_d�][d[hWb�cWha[j�WdZ�[Yedec_Y�YedZ_j_edi�WdZ�WZl[hi[�Z[l[befc[dji�m_jA�h[if[Yj�je�?_dWdY_Wb�_dij_jkj_edi�

WdZ�WiieY_Wj[Z�b_gk_Z_jo�h_ia+
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MA[�YkckbWj_l[�[??[Yji�e?�jA[i[�?WYjehi�YekbZ�h[ikbj�_d�bWh][�?bkYjkWj_edi�WdZ�kdfh[Z_YjWX_b_jo�_d�ekh�gkWhj[hbo�WdZ�WddkWb�
ef[hWj_d]�h[ikbji�WdZ�h[l[dk[i+�MA_i�lWh_WX_b_jo�WdZ�kdfh[Z_YjWX_b_jo�YekbZ�h[ikbj�_d�ekh�?W_b_d]�je�c[[j�jA[�[nf[YjWj_edi�e?�
_dZkijho�eh�?_dWdY_Wb�WdWboiji�eh�_dl[ijehi�?eh�Wdo�f[h_eZ+�B?�ekh�h[l[dk[�eh�ef[hWj_d]�h[ikbji�?Wbb�X[bem�jA[�[nf[YjWj_edi�e?�
WdWboiji�eh�_dl[ijehi�eh�X[bem�Wdo�?eh[YWiji�m[�cWo�fhel_Z[�je�jA[�cWha[j)�eh�_?�jA[�?eh[YWiji�m[�fhel_Z[�je�jA[�cWha[j�Wh[�
X[bem�jA[�[nf[YjWj_edi�e?�WdWboiji�eh�_dl[ijehi)�jA[�fh_Y[�e?�ekh�Yecced�ijeYa�YekbZ�Z[Yb_d[�ikXijWdj_Wbbo+�LkYA�W�ijeYa�fh_Y[�
Z[Yb_d[�YekbZ�eYYkh�[l[d�mA[d�m[�AWl[�c[j�Wdo�fh[l_ekibo�fkXb_Ybo�ijWj[Z�h[l[dk[�eh�[Whd_d]i�]k_ZWdY[�m[�cWo�fhel_Z[+
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M[YAdebe]o�:ii[iic[dj�%yAM:z&�Wc[dZ_d]� _h[Yj_l[�/-..,/1,!N)�mWi�WZefj[Z�_d�jA[�!N+�MA_i�h[]kbWj_ed�[dj[h[Z�_dje�?ehY[�
_d�CWdkWho�/-//�WdZ�AWi�X[[d�Wffb_YWXb[�i_dY[�CWdkWho�/-/2)�m_jA�fAWi[Z�_cfb[c[djWj_ed�XWi[Z�ed�jA[�jof[�e?�fheZkYj)�_+[+)�
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fheZkYji�Xo�/-0-+�MA_i�h[]kbWj_ed�_dj[dZi�je�Xeeij�Yeef[hWj_ed�Wced]�!N�c[cX[h�ijWj[i�_d�Wii[ii_d]�A[WbjA�j[YAdebe]_[i)�
_dYbkZ_d]�d[m�c[Z_Y_dWb�fheZkYji)�WdZ�fhel_Z[�jA[�XWi_i�?eh�Yeef[hWj_ed�Wj�jA[�!N�b[l[b�?eh�Ce_dj�Yb_d_YWb�Wii[iic[dji�_d�jA[i[�
Wh[Wi+�Bj�m_bb�f[hc_j�!N�c[cX[h�ijWj[i�je�ki[�Yecced�AM:�jeebi)�c[jAeZebe]_[i)�WdZ�fheY[Zkh[i�WYheii�jA[�!N)�meha_d]�
je][jA[h�_d�?ekh�cW_d�Wh[Wi)�_dYbkZ_d]�Ce_dj�Yb_d_YWb�Wii[iic[dj�e?�jA[�_ddelWj_l[�A[WbjA�j[YAdebe]_[i�m_jA�jA[�A_]A[ij�fej[dj_Wb�
_cfWYj�?eh�fWj_[dji)�Ce_dj�iY_[dj_?_Y�YedikbjWj_edi�mA[h[Xo�Z[l[bef[hi�YWd�i[[a�WZl_Y[�?hec�AM:�WkjAeh_j_[i)�_Z[dj_?_YWj_ed�e?�
[c[h]_d]�A[WbjA�j[YAdebe]_[i�je�_Z[dj_?o�fhec_i_d]�j[YAdebe]_[i�[Whbo)�WdZ�Yedj_dk_d]�lebkdjWho�Yeef[hWj_ed�_d�ejA[h�Wh[Wi+�
BdZ_l_ZkWb�!N�c[cX[h�ijWj[i�m_bb�Yedj_dk[�je�X[�h[ifedi_Xb[�?eh�Wii[ii_d]�ded*Yb_d_YWb�%[+]+)�[Yedec_Y)�ieY_Wb)�[jA_YWb&�Wif[Yji�
e?�A[WbjA�j[YAdebe]o)�WdZ�cWa_d]�Z[Y_i_edi�ed�fh_Y_d]�WdZ�h[_cXkhi[c[dj+
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YedjhWYji�m_jA�[dj_j_[i�jAWj�ki[�ikYA�X_ej[YAdebe]o�[gk_fc[dj�eh�i[hl_Y[i�?hec�yX_ej[YAdebe]o�YecfWd_[i�e?�YedY[hdz+��
�ed]h[ii�AWi�_dj[hfh[j[Z�W�yX_ej[YAdebe]o�YecfWdo�e?�YedY[hdz�Wi�Wd�[dj_jo�jAWj�_i�kdZ[h�jA[�Yedjheb�e?�W�?eh[_]d�WZl[hiWho�WdZ�
jAWj�fei[i�W�h_ia�je�dWj_edWb�i[Ykh_jo�XWi[Z�ed�_ji�h[i[WhYA�eh�ckbj_ec_Y�ZWjW�Yebb[Yj_ed�%[+]+)�Yebb[Yj_ed�e?�][dec_Y�_d?ehcWj_ed&+��
PA_b[�jA[�N+L+�;BHL!�NK!�:Yj�AWi�W�]hWdZ?WjA[h_d]�f[h_eZ�e?�?_l[�o[Whi�?eh�[n_ij_d]�YedjhWYji)�WdZ�AWi�YWhl[ekji�?eh�
cWdk?WYjkh[�e?�Zhk]i�?eh�ikffbo�kdZ[h�F[Z_YW_Z�WdZ�F[Z_YWh[�IWhj�;)�ikXC[Yj�je�jA[�L[Yh[jWho�e?�O[j[hWd�:??W_hi^�Z_iYh[j_ed)�
jA[�_cfWYj�e?�jA[�N+L+�;BHL!�NK!�:Yj�ed�jA[�X_ej[YAdebe]o�_dZkijho�_i�kdY[hjW_d+�MA_i�WdZ�i_c_bWh�bWmi�YekbZ�AWl[�jA[�
fej[dj_Wb�je�cWj[h_Wbbo�h[ijh_Yj�jA[�WX_b_jo�e?�N+L+�X_efAWhcWY[kj_YWb�YecfWd_[i�b_a[�ki�eh�ekh�fWhjd[hi�je�fkhYAWi[�i[hl_Y[i�eh�
fheZkYji�?hec)�eh�ejA[hm_i[�YebbWXehWj[�m_jA)�Y[hjW_d��A_d[i[�X_ej[YAdebe]o�YecfWd_[i�ye?�YedY[hdz�m_jAekj�bei_d]�jA[�WX_b_jo�
je�YedjhWYj�m_jA)�eh�ejA[hm_i[�h[Y[_l[�?kdZ_d]�?hec)�jA[�N+L+�]el[hdc[dj+�Bd�WZZ_j_ed)�YAWd][i�Xo�jA[�Nd_j[Z�LjWj[i�WdZ�?eh[_]d�
]el[hdc[dji�_d�jhWZ[�feb_Y_[i�_dYbkZ_d]�jA[�_cfei_j_ed�e?�A_]A[h�jWh_??i�ed�_cfehji�_dje�jA[�Nd_j[Z�LjWj[i�WdZ�ejA[h�
]el[hdc[djWb�h[]kbWj_edi�W??[Yj_d]�jhWZ[�X[jm[[d�jA[�Nd_j[Z�LjWj[i�WdZ�ejA[h�Yekdjh_[i�mA[h[�m[�WdZ,eh�ekh�fWhjd[hi�YedZkYj�
Xki_d[ii)�WdZ�Wdo�h[jWb_Wjeho�WYj_edi�Xo�ejA[h�]el[hdc[dji)�YekbZ�_dYh[Wi[�Yeiji)�_cfWYj�jA[�ikffbo�e?�cWj[h_Wbi�WdZ�WZl[hi[bo�
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Z[l[befc[dj�e?�ekh�j[YAdebe]o+�"bkYjkWj_edi�_d�jA[�WlW_bWX_b_jo�WdZ�fh_Y[�e?�ikYA�cWj[h_Wbi�WdZ�[gk_fc[dj�YekbZ�AWl[�Wd�
WZl[hi[�[??[Yj�ed�ekh�WX_b_jo�je�c[[j�ekh�j[YAdebe]o�Z[l[befc[dj�]eWbi�m_jA�ekh�fWhjd[hi�eh�?kb?_bb�iWb[i�e?�[gk_fc[dj�eh�
YedikcWXb[i�je�ekh�fWhjd[hi�WdZ�jAki�ekh�h[ikbji�?hec�ef[hWj_edi�Wi�m[bb�Wi�?kjkh[�fWhjd[hiA_f�effehjkd_j_[i+�:d�_dj[hhkfj_ed�_d�
ekh�bWXehWjeho�ef[hWj_edi)�j[YAdebe]o�jhWdi?[h�eh�iWb[i�YekbZ�eYYkh�_?�m[�[dYekdj[h�Z[bWoi)�gkWb_jo�_iik[i�eh�ejA[h�Z_??_Ykbj_[i�_d�
i[Ykh_d]�jA[i[�YedikcWXb[i)�[gk_fc[dj)�h[W][dji�eh�ejA[h�cWj[h_Wbi)�WdZ�_?�m[�YWddej�jA[d�eXjW_d�Wd�WYY[fjWXb[�ikXij_jkj[+�Bd�
WZZ_j_ed)�mA_b[�m[�X[b_[l[�ik_jWXb[�WZZ_j_edWb�eh�Wbj[hdWj_l[�ikffb_[hi�Wh[�WlW_bWXb[�je�WYYecceZWj[�ekh�ef[hWj_edi)�_?�d[[Z[Z)�
Wdo�jhWdi_j_ed�je�d[m�eh�WZZ_j_edWb�ikffb_[hi�cWo�YWki[�Z[bWoi�_d�ekh�fheY[ii_d]�e?�iWcfb[i�eh�Z[l[befc[dj�WdZ�
Yecc[hY_Wb_pWj_ed�e?�ekh�j[YAdebe]o+�:do�ikYA�_dj[hhkfj_ed�YekbZ�i_]d_?_YWdjbo�W??[Yj�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�
e?�ef[hWj_edi�WdZ�h[fkjWj_ed+
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[dAWdY[c[dji�WdZ�[lebl_d]�_dZkijho�ijWdZWhZi+�:i�W�h[ikbj)�ekh�fWhjd[hi^�d[[Zi�Wh[�hWf_Zbo�[lebl_d]+�B?�m[�Ze�dej�Wffhefh_Wj[bo�
_ddelWj[�WdZ�_dl[ij�_d�d[m�j[YAdebe]_[i)�ekh�fbWj?ehc�cWo�X[Yec[�b[ii�Z[i_hWXb[�_d�jA[�cWha[ji�m[�i[hl[)�WdZ�ekh�fWhjd[hi�
YekbZ�cel[�je�d[m�j[YAdebe]_[i�e??[h[Z�Xo�ekh�Yecf[j_jehi)�eh�[d]W][�_d�Wdj_XeZo�Z_iYel[ho�jA[ci[bl[i+�P_jAekj�jA[�j_c[bo�
_djheZkYj_ed�e?�d[m�iebkj_edi�WdZ�j[YAdebe]_YWb�[dAWdY[c[dji)�ekh�e??[h_d]i�m_bb�b_a[bo�X[Yec[�b[ii�Yecf[j_j_l[�el[h�j_c[)�_d�
mA_YA�YWi[�ekh�Yecf[j_j_l[�fei_j_ed�WdZ�ef[hWj_d]�h[ikbji�YekbZ�ik??[h+�:YYehZ_d]bo)�m[�?eYki�i_]d_?_YWdj�[??ehji�WdZ�h[iekhY[i�
ed�jA[�Z[l[befc[dj�WdZ�_Z[dj_?_YWj_ed�e?�d[m�j[YAdebe]_[i�WdZ�cWha[ji�je�?khjA[h�XheWZ[d�WdZ�Z[[f[d�ekh�YWfWX_b_j_[i�WdZ�
[nf[hj_i[�_d�Wdj_XeZo�Zhk]�Z_iYel[ho�WdZ�Z[l[befc[dj+�Me�jA[�[nj[dj�m[�?W_b�je�j_c[bo�_djheZkY[�d[m�WdZ�_ddelWj_l[�
j[YAdebe]_[i�eh�iebkj_edi)�WZ[gkWj[bo�fh[Z_Yj�ekh�fWhjd[hi^�d[[Zi�eh�?W_b�je�eXjW_d�Z[i_h[Z�b[l[bi�e?�cWha[j�WYY[fjWdY[)�ekh�
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MWXb[�e?��edj[dji

02



AG�FGRGPF�4P�4WT�KPH4TOCVK4P�VGE-P4N4I>�U>UVGOU��CPF�CP>�HCKNWTG�4H�V-GUG�U>UVGOU�E4WNF�-CTO�4WT�DWUKPGUU�

P[�Z[f[dZ�ed�_d?ehcWj_ed�j[YAdebe]o�WdZ�j[b[Yecckd_YWj_edi�ioij[ci�?eh�i_]d_?_YWdj�[b[c[dji�e?�ekh�ef[hWj_edi)�
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m[�[nf[h_[dY[�Z_??_Ykbj_[i�_d�A_h_d]�gkWb_?_[Z�ikYY[iiehi+�:bjAek]A�m[�AWl[�[n[Ykj[Z�[cfbeoc[dj�W]h[[c[dji�eh�e??[h�b[jj[hi�
m_jA�[WYA�c[cX[h�e?�ekh�i[d_eh�cWdW][c[dj�j[Wc)�jA[i[�W]h[[c[dji�Wh[�j[hc_dWXb[�Wj�m_bb�m_jA�eh�m_jAekj�dej_Y[�WdZ)�
jA[h[?eh[)�m[�cWo�dej�X[�WXb[�je�h[jW_d�jA[_h�i[hl_Y[i�Wi�[nf[Yj[Z+�P[�Ze�dej�Ykhh[djbo�cW_djW_d�ya[o�f[hiedz�b_?[�_dikhWdY[�ed�
jA[�b_l[i�e?�ekh�[n[Ykj_l[i�eh�Wdo�e?�ekh�[cfbeo[[i+�MA_i�bWYa�e?�_dikhWdY[�c[Wdi�jAWj�m[�cWo�dej�AWl[�WZ[gkWj[�Yecf[diWj_ed�
?eh�jA[�beii�e?�jA[�i[hl_Y[i�e?�jA[i[�_dZ_l_ZkWbi+

P[�cWo�dej�X[�WXb[�je�WjjhWYj�eh�h[jW_d�gkWb_?_[Z�iY_[dj_iji�WdZ�[d]_d[[hi�_d�jA[�?kjkh[�Zk[�je�jA[�Yecf[j_j_ed�?eh�gkWb_?_[Z�
f[hiedd[b�Wced]�b_?[�iY_[dY[�Xki_d[ii[i+�P[�Wbie�?WY[�Yecf[j_j_ed�?hec�kd_l[hi_j_[i�WdZ�fkXb_Y�WdZ�fh_lWj[�h[i[WhYA�_dij_jkj_edi�
_d�h[Yhk_j_d]�WdZ�h[jW_d_d]�A_]Abo�gkWb_?_[Z�iY_[dj_?_Y�WdZ�[d]_d[[h_d]�f[hiedd[b+�P[�cWo�AWl[�Z_??_Ykbj_[i�beYWj_d])�h[Yhk_j_d]�eh�
h[jW_d_d]�gkWb_?_[Z�iWb[if[efb[+�K[Yhk_j_d]�WdZ�h[j[dj_ed�Z_??_Ykbj_[i�YWd�b_c_j�ekh�WX_b_jo�je�ikffehj�ekh�h[i[WhYA�WdZ�
Z[l[befc[dj�WdZ�iWb[i�fhe]hWci+�:�a[o�h_ia�_d�jA_i�Wh[W)�?eh�[nWcfb[)�_i�jAWj�Y[hjW_d�e?�ekh�[cfbeo[[i�Wh[�Wj*m_bb)�mA_YA�c[Wdi�
jAWj�[_jA[h�m[�eh�jA[�[cfbeo[[�cWo�j[hc_dWj[�jA[_h�[cfbeoc[dj�Wj�Wdo�j_c[+

MWXb[�e?��edj[dji

03



AG�-C;G�OCFG�VGE-P4N4I>�CESWKUKVK4PU�CPF�G=RGEV�V4�CESWKTG�DWUKPGUUGU�4T�CUUGVU�4T�OCMG�KP;GUVOGPVU�KP�4V-GT�E4ORCPKGU�
4T�VGE-P4N4IKGU�V-CV�E4WNF�PGICVK;GN>�CHHGEV�4WT�4RGTCVKPI�TGUWNVU��FKNWVG�4WT�UV4EM-4NFGTUa�4YPGTU-KR��4T�ECWUG�WU�V4�KPEWT�
FGDV�4T�UKIPKHKECPV�G=RGPUG�

Hkh�Xki_d[ii�_dYbkZ[i�dkc[heki�WYgk_i_j_edi�Yecfb[j[Z�Xo�ekh�?ehc[h�fWh[dj�E_]WdZ)�_dYbkZ_d]�jA[�WYgk_i_j_ed�e?��hoijWb�
;_eiY_[dY[�_d�HYjeX[h�/-.4)�:X�Bd_j_e�_d�Ckbo�/-.6)�jA[�_ed�YAWdd[b�fbWj?ehc�jAhek]A�jA[�WYgk_i_j_ed�e?�jA[�Yeh[�Wii[ji�e?�
BYW][d�_d�:fh_b�/-/-)�n�[bbW�;_eiY_[dY[i�_d�L[fj[cX[h�/-/-)�WdZ�MWkhki�;_eiY_[dY[i�_d�L[fj[cX[h�/-/-+�P[�[nf[Yj�je�fkhik[�
WZZ_j_edWb�WYgk_i_j_edi�e?�Xki_d[ii[i�WdZ�Wii[ji�_d�jA[�?kjkh[+�P[�cWo�dej�X[�WXb[�je�?_dZ�ik_jWXb[�fWhjd[hi�eh�WYgk_i_j_ed�eh�Wii[j�
fkhYAWi[�YWdZ_ZWj[i�_d�jA[�?kjkh[)�WdZ�m[�cWo�dej�X[�WXb[�je�Yecfb[j[�ikYA�jhWdiWYj_edi�ed�?WlehWXb[�j[hci)�_?�Wj�Wbb+�MA[�
Yecf[j_j_ed�?eh�ijhWj[]_Y�fWhjd[hi�eh�WYgk_i_j_ed�YWdZ_ZWj[i�cWo�X[�_dj[di[)�WdZ�jA[�d[]ej_Wj_ed�fheY[ii�m_bb�X[�j_c[*Yedikc_d]�
WdZ�Yecfb[n+�B?�m[�cWa[�Wdo�WZZ_j_edWb�WYgk_i_j_edi)�m[�cWo�dej�X[�WXb[�je�_dj[]hWj[�jA[i[�WYgk_i_j_edi�ikYY[ii?kbbo�_dje�ekh�
[n_ij_d]�Xki_d[ii)�jA[i[�WYgk_i_j_edi�cWo�dej�ijh[d]jA[d�ekh�Yecf[j_j_l[�fei_j_ed)�jA[�jhWdiWYj_edi�cWo�X[�l_[m[Z�d[]Wj_l[bo�Xo�
fWhjd[hi�eh�_dl[ijehi)�m[�cWo�X[�kdWXb[�je�h[jW_d�a[o�[cfbeo[[i�e?�Wdo�WYgk_h[Z�Xki_d[ii)�h[bWj_ediA_fi�m_jA�a[o�ikffb_[hi)�
cWdk?WYjkh[hi�eh�fWhjd[hi�e?�Wdo�WYgk_h[Z�Xki_d[ii�cWo�X[�_cfW_h[Z�Zk[�je�YAWd][i�_d�cWdW][c[dj�WdZ�emd[hiA_f)�WdZ�m[�
YekbZ�Wiikc[�kdademd�eh�Yedj_d][dj�b_WX_b_j_[i+�Bd�WZZ_j_ed)�m[�m_bb�b_a[bo�[nf[h_[dY[�i_]d_?_YWdj�YAWh][i�je�[Whd_d]i�_d�
Yedd[Yj_ed�m_jA�ekh�[??ehji)�_?�Wdo)�je�YedikccWj[�WYgk_i_j_edi+�"eh�jhWdiWYj_edi�jAWj�Wh[�kbj_cWj[bo�dej�YedikccWj[Z)�jA[i[�
YAWh][i�cWo�_dYbkZ[�?[[i�WdZ�[nf[di[i�?eh�_dl[ijc[dj�XWda[hi)�Wjjehd[oi)�WYYekdjWdji�WdZ�ejA[h�WZl_iehi�_d�Yedd[Yj_ed�m_jA�ekh�
[??ehji+�!l[d�_?�ekh�[??ehji�Wh[�ikYY[ii?kb)�m[�cWo�_dYkh)�Wi�fWhj�e?�W�jhWdiWYj_ed)�ikXijWdj_Wb�YAWh][i�?eh�Ybeikh[�Yeiji�WiieY_Wj[Z�
m_jA�[b_c_dWj_ed�e?�Zkfb_YWj[�ef[hWj_edi�WdZ�?WY_b_j_[i�WdZ�WYgk_h[Z�_d�fheY[ii�h[i[WhYA�WdZ�Z[l[befc[dj�YAWh][i+�Bd�[_jA[h�YWi[)�
jA[�_dYkhh[dY[�e?�jA[i[�YAWh][i�YekbZ�WZl[hi[bo�W??[Yj�ekh�h[ikbji�e?�ef[hWj_edi�?eh�fWhj_YkbWh�gkWhj[hbo�eh�WddkWb�f[h_eZi+�:do�
?kjkh[�WYgk_i_j_edi�Wbie�YekbZ�h[ikbj�_d�jA[�_dYkhh[dY[�e?�Z[Xj)�Yedj_d][dj�b_WX_b_j_[i�eh�?kjkh[�mh_j[*e??i�e?�_djWd]_Xb[�Wii[ji�eh�
]eeZm_bb)�Wdo�e?�mA_YA�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�
fheif[Yji+�P[�YWddej�]kWhWdj[[�jAWj�m[�m_bb�X[�WXb[�je�?kbbo�h[Yel[h�jA[�Yeiji�e?�Wdo�WYgk_i_j_ed+

Bdj[]hWj_ed�e?�Wd�WYgk_h[Z�YecfWdo�Wbie�cWo�Z_ihkfj�ed]e_d]�ef[hWj_edi�WdZ�h[gk_h[�cWdW][c[dj�h[iekhY[i�jAWj�m[�mekbZ�
ejA[hm_i[�?eYki�ed�Z[l[bef_d]�ekh�[n_ij_d]�Xki_d[ii+�P[�cWo�dej�h[Wb_p[�jA[�Wdj_Y_fWj[Z�X[d[?_ji�e?�Wdo�WYgk_i_j_ed)�j[YAdebe]o�
b_Y[di[)�ijhWj[]_Y�Wbb_WdY[�eh�Ce_dj�l[djkh[+�P[�Wbie�cWo�[nf[h_[dY[�beii[i�h[bWj[Z�je�_dl[ijc[dji�_d�ejA[h�YecfWd_[i)�mA_YA�
YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+�:Ygk_i_j_edi�cWo�
Wbie�[nfei[�ki�je�W�lWh_[jo�e?�_dj[hdWj_edWb�WdZ�Xki_d[ii�h[bWj[Z�h_iai)�_dYbkZ_d]�_dj[bb[YjkWb�fhef[hjo)�h[]kbWjeho�bWmi)�beYWb�
bWmi)�jWn�WdZ�WYYekdj_d]+

Me�?_dWdY[�Wdo�WYgk_i_j_edi�eh�Wii[j�fkhYAWi[)�m[�cWo�YAeei[�je�_iik[�i[Ykh_j_[i�Wi�Yedi_Z[hWj_ed)�mA_YA�mekbZ�Z_bkj[�jA[�
emd[hiA_f�e?�ekh�ijeYaAebZ[hi+�:ZZ_j_edWb�?kdZi�cWo�dej�X[�WlW_bWXb[�ed�j[hci�jAWj�Wh[�?WlehWXb[�je�ki)�eh�Wj�Wbb+�B?�jA[�fh_Y[�e?�
ekh�Yecced�ijeYa�_i�bem�eh�lebWj_b[)�m[�cWo�dej�X[�WXb[�je�WYgk_h[�YecfWd_[i�eh�Wii[ji�ki_d]�ekh�i[Ykh_j_[i�Wi�Yedi_Z[hWj_ed+

5H�4WT�4RGTCVKPI�HCEKNKVKGU�DGE4OG�FCOCIGF�4T�KP4RGTCDNG�4T�KH�YG�O4;G�4T�CTG�4V-GTYKUG�TGSWKTGF�V4�;CECVG�4WT�HCEKNKVKGU��4WT�
CDKNKV>�V4�E4PFWEV�CPF�RWTUWG�4WT�TGUGCTE-�CPF�FG;GN4ROGPV�GHH4TVU�OC>�DG�LG4RCTFK?GF�

Hkh�iY_[dj_?_Y�WdZ�[d]_d[[h_d]�h[i[WhYA�WdZ�Z[l[befc[dj�WdZ�j[ij_d]�_i�YedZkYj[Z�Wj�ekh�?WY_b_j_[i�beYWj[Z�_d�!c[hol_bb[)�
�Wb_?ehd_W)� khAWc)�GehjA��Wheb_dW)�WdZ�MkYied)�:h_pedW+�Hkh�?WY_b_j_[i�WdZ�[gk_fc[dj�YekbZ�X[�AWhc[Z�eh�h[dZ[h[Z�
_def[hWXb[�eh�_dWYY[ii_Xb[�Xo�dWjkhWb�eh�cWd*cWZ[�Z_iWij[hi�eh�ejA[h�Y_hYkcijWdY[i�X[oedZ�ekh�Yedjheb)�_dYbkZ_d]�?_h[)�
[WhjAgkWa[)�fem[h�beii)�Yecckd_YWj_edi�?W_bkh[)�mWh�eh�j[hheh_ic)�eh�WdejA[h�YWjWijhefA_Y�[l[dj)�ikYA�Wi�W�fWdZ[c_Y�eh�i_c_bWh�
ekjXh[Wa�eh�fkXb_Y�A[WbjA�Yh_i_i)�mA_YA�cWo�h[dZ[h�_j�Z_??_Ykbj�eh�_cfeii_Xb[�?eh�ki�je�ikffehj�ekh�fWhjd[hi�WdZ�Z[l[bef�kfZWj[i)�
kf]hWZ[i�WdZ�ejA[h�_cfhel[c[dji�je�ekh�fbWj?ehc)�WZlWdY[Z�WkjecWj_ed�ioij[ci)�WdZ�WZlWdY[Z�Wffb_YWj_ed�WdZ�meha?bem�
ie?jmWh[�?eh�iec[�f[h_eZ�e?�j_c[+�MA[�_dWX_b_jo�je�WZZh[ii�ioij[c�_iik[i�YekbZ�Z[l[bef�_?�ekh�?WY_b_j_[i�Wh[�_def[hWXb[�eh�ik??[h�W�
beii�e?�kj_b_pWj_ed�?eh�[l[d�W�iAehj�f[h_eZ�e?�j_c[)�cWo�h[ikbj�_d�jA[�beii�e?�fWhjd[hi�eh�AWhc�je�ekh�h[fkjWj_ed)�WdZ�m[�cWo�X[�
kdWXb[�je�h[]W_d�jAei[�fWhjd[hi�eh�h[fW_h�ekh�h[fkjWj_ed�_d�jA[�?kjkh[+�"khjA[hceh[)�ekh�?WY_b_j_[i�WdZ�jA[�[gk_fc[dj�m[�ki[�je�
f[h?ehc�ekh�h[i[WhYA�WdZ�Z[l[befc[dj�meha�YekbZ�X[�kdWlW_bWXb[�eh�Yeijbo�WdZ�j_c[*Yedikc_d]�je�h[fW_h�eh�h[fbWY[+�Bj�mekbZ�
X[�Z_??_Ykbj)�j_c[*Yedikc_d]�WdZ�[nf[di_l[�je�h[Xk_bZ�ekh�?WY_b_j_[i)�je�beYWj[�WdZ�gkWb_?o�W�d[m�?WY_b_jo�eh�b_Y[di[�eh�jhWdi?[h�ekh�
fhefh_[jWho�j[YAdebe]o�je�W�jA_hZ�fWhjo+�!l[d�_d�jA[�[l[dj�m[�Wh[�WXb[�je�?_dZ�W�jA_hZ�fWhjo�je�Wii_ij�_d�h[i[WhYA�WdZ�Z[l[befc[dj�
[??ehji)�m[�cWo�X[�kdWXb[�je�d[]ej_Wj[�Yecc[hY_Wbbo�h[WiedWXb[�j[hci�je�[d]W][�m_jA�jA[�jA_hZ�fWhjo+

P[�YWhho�_dikhWdY[�?eh�ZWcW][�je�ekh�fhef[hjo�WdZ�jA[�Z_ihkfj_ed�e?�ekh�Xki_d[ii)�Xkj�jA_i�_dikhWdY[�cWo�dej�Yel[h�Wbb�e?�
jA[�h_iai�WiieY_Wj[Z�m_jA�ZWcW][�eh�Z_ihkfj_ed�je�ekh�Xki_d[ii)�cWo�dej�fhel_Z[�Yel[hW][�_d�Wcekdji�ik??_Y_[dj�je�Yel[h�ekh�
fej[dj_Wb�beii[i�WdZ�cWo�dej�Yedj_dk[�je�X[�WlW_bWXb[�je�ki�ed�WYY[fjWXb[�j[hci)�_?�Wj�Wbb+
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P[�Ze�dej�YWhho�_dikhWdY[�?eh�Wbb�YWj[]eh_[i�e?�h_ia�jAWj�ekh�Xki_d[ii�cWo�[dYekdj[h�WdZ�ekh�feb_Y_[i�AWl[�b_c_ji�WdZ�
i_]d_?_YWdj�Z[ZkYj_Xb[i+�Lec[�e?�jA[�feb_Y_[i�m[�Ykhh[djbo�cW_djW_d�_dYbkZ[�][d[hWb�b_WX_b_jo)�fhef[hjo)�kcXh[bbW�WdZ�Z_h[Yjehi^�
WdZ�e??_Y[hi^�_dikhWdY[+

:do�WZZ_j_edWb�_dikhWdY[�Yel[hW][�m[�WYgk_h[�_d�jA[�?kjkh[)�cWo�dej�X[�ik??_Y_[dj�je�h[_cXkhi[�ki�?eh�Wdo�[nf[di[i�eh�
beii[i�m[�cWo�ik??[h+�Feh[el[h)�_dikhWdY[�Yel[hW][�_i�X[Yec_d]�_dYh[Wi_d]bo�[nf[di_l[�WdZ�_d�jA[�?kjkh[�m[�cWo�dej�X[�WXb[�
je�cW_djW_d�_dikhWdY[�Yel[hW][�Wj�W�h[WiedWXb[�Yeij�eh�_d�ik??_Y_[dj�Wcekdji�je�fhej[Yj�ki�W]W_dij�beii[i+�:�ikYY[ii?kb�b_WX_b_jo�
YbW_c�eh�i[h_[i�e?�YbW_ci�_d�mA_YA�CkZ]c[dji�[nY[[Z�ekh�_dikhWdY[�Yel[hW][�YekbZ�WZl[hi[bo�W??[Yj�ekh�Xki_d[ii)�?_dWdY_Wb�
YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji)�_dYbkZ_d]�fh[l[dj_d]�eh�b_c_j_d]�jA[�ki[�e?�ekh�fbWj?ehc�je�Z_iYel[h�Wdj_XeZ_[i+

Hf[hWj_d]�Wi�W�fkXb_Y�YecfWdo�cWa[i�_j�ceh[�Z_??_Ykbj�WdZ�[nf[di_l[�?eh�ki�je�eXjW_d�Z_h[Yjeh�WdZ�e??_Y[h�b_WX_b_jo�
_dikhWdY[)�WdZ�m[�cWo�X[�h[gk_h[Z�je�WYY[fj�h[ZkY[Z�feb_Yo�b_c_ji�WdZ�Yel[hW][�eh�_dYkh�ikXijWdj_Wbbo�A_]A[h�Yeiji�je�eXjW_d�jA[�
iWc[�eh�i_c_bWh�Yel[hW][�_d�jA[�?kjkh[+�:i�W�h[ikbj)�_j�cWo�X[�ceh[�Z_??_Ykbj�?eh�ki�je�WjjhWYj�WdZ�h[jW_d�gkWb_?_[Z�f[efb[�je�i[hl[�
ed�ekh�;eWhZ)�ekh�;eWhZ�Yecc_jj[[i�eh�Wi�[n[Ykj_l[�e??_Y[hi+�P[�Ze�dej�adem)�Aem[l[h)�_?�m[�m_bb�X[�WXb[�je�cW_djW_d�[n_ij_d]�
_dikhWdY[�m_jA�WZ[gkWj[�b[l[bi�e?�Yel[hW][+�:do�i_]d_?_YWdj�kd_dikh[Z�b_WX_b_jo�cWo�h[gk_h[�ki�je�fWo�ikXijWdj_Wb�Wcekdji)�
mA_YA�mekbZ�WZl[hi[bo�W??[Yj�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+
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RTG;GPV�WU�HT4O�CEEGUUKPI�ETKVKECN�KPH4TOCVK4P�CPF�G=R4UG�WU�V4�NKCDKNKV>��Y-KE-�E4WNF�CF;GTUGN>�CHHGEV�4WT�DWUKPGUU�CPF�4WT�
TGRWVCVK4P�

Bd�jA[�ehZ_dWho�Yekhi[�e?�ekh�Xki_d[ii)�m[�][d[hWj[�WdZ�ijeh[�i[di_j_l[�ZWjW)�_dYbkZ_d]�h[i[WhYA�ZWjW)�_dj[bb[YjkWb�fhef[hjo�
WdZ�fhefh_[jWho�Xki_d[ii�_d?ehcWj_ed�emd[Z�eh�Yedjhebb[Z�Xo�ekhi[bl[i�eh�ekh�[cfbeo[[i)�fWhjd[hi�WdZ�ejA[h�fWhj_[i+�P[�
cWdW][�WdZ�cW_djW_d�ekh�Wffb_YWj_edi�WdZ�ZWjW�kj_b_p_d]�W�YecX_dWj_ed�e?�ed*i_j[�ioij[ci�WdZ�YbekZ*XWi[Z�ZWjW�Y[dj[hi+�P[�
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ekh�ki[�e?�:B�M[YAdebe]_[i&+�LkYA�Wd�_dYh[Wi[�_d�ef[hWj_d]�[nf[di[i)�Wi�m[bb�Wi�Wdo�WYjkWb�eh�f[hY[_l[Z�?W_bkh[�je�Yecfbo�m_jA�
ikYA�bWmi�WdZ�h[]kbWj_edi)�YekbZ�WZl[hi[bo�W??[Yj�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed�WdZ�h[ikbji�e?�ef[hWj_edi+
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�ecfb_WdY[�m_jA�Wffb_YWXb[�ZWjW�fh_lWYo�WdZ�i[Ykh_jo�bWmi)�hkb[i�WdZ�h[]kbWj_edi�YekbZ�h[gk_h[�ki�je�jWa[�ed�ceh[�ed[heki�
eXb_]Wj_edi�_d�ekh�YedjhWYji)�h[gk_h[�ki�je�[d]W][�_d�Yeijbo�Yecfb_WdY[�[n[hY_i[i)�h[ijh_Yj�ekh�WX_b_jo�je�Yebb[Yj)�ki[�WdZ�Z_iYbei[�
ZWjW)�eh�_d�iec[�YWi[i)�_cfWYj�ekh�eh�ekh�fWhjd[hi^�WX_b_jo�je�ef[hWj[�_d�Y[hjW_d�Ckh_iZ_Yj_edi+�!WYA�e?�jA[i[�YedijWdjbo�[lebl_d]�
bWmi�YWd�X[�ikXC[Yj�je�lWho_d]�_dj[hfh[jWj_edi+�B?�m[�?W_b�je�Yecfbo�m_jA�Wdo�ikYA�bWmi)�hkb[i�eh�h[]kbWj_edi)�m[�cWo�?WY[�
]el[hdc[dj�_dl[ij_]Wj_edi�WdZ,eh�[d?ehY[c[dj�WYj_edi)�?_d[i)�Y_l_b�eh�Yh_c_dWb�f[dWbj_[i)�fh_lWj[�b_j_]Wj_ed�eh�WZl[hi[�fkXb_Y_jo�
jAWj�YekbZ�WZl[hi[bo�W??[Yj�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed�WdZ�h[ikbji�e?�ef[hWj_edi+

:WT�R4TVH4NK4�4H�KP;GUVOGPVU�4T�DCPM�FGR4UKVU�OC>�DG�UWDLGEV�V4�OCTMGV��KPVGTGUV�CPF�ETGFKV�TKUM�V-CV�OC>�TGFWEG�V-GKT�;CNWG�
CPF�CF;GTUGN>�CHHGEV�4WT�DWUKPGUU��TGUWNVU�4H�4RGTCVK4PU�CPF�HKPCPEKCN�E4PFKVK4P�

MA[�lWbk[�e?�ekh�_dl[ijc[dji�cWo�Z[Yb_d[�Zk[�je�_dYh[Wi[i�_d�_dj[h[ij�hWj[i)�Zemd]hWZ[i�e?�jA[�XedZi�WdZ�ejA[h�i[Ykh_j_[i�
_dYbkZ[Z�_d�ekh�Yecc[hY_Wb�ced[o�cWha[j�WYYekdj�fehj?eb_e�WdZ�_dijWX_b_jo�_d�jA[�]beXWb�?_dWdY_Wb�cWha[ji�jAWj�h[ZkY[i�jA[�
b_gk_Z_jo�e?�i[Ykh_j_[i�_dYbkZ[Z�_d�ekh�fehj?eb_e+�Bd�WZZ_j_ed)�_d�/-/0�jA[�Ybeikh[i�e?�?_dWdY_Wb�_dij_jkj_edi�WdZ�jA[_h�fbWY[c[dj�
_dje�h[Y[_l[hiA_f�m_jA�jA[�"[Z[hWb� [fei_j�BdikhWdY[��ehfehWj_ed�%y" B�z&�Yh[Wj[Z�XWda*if[Y_?_Y�WdZ�XheWZ[h�?_dWdY_Wb�
_dij_jkj_ed�b_gk_Z_jo�h_ia�WdZ�YedY[hdi+�"kjkh[�WZl[hi[�Z[l[befc[dji�m_jA�h[if[Yj�je�if[Y_?_Y�?_dWdY_Wb�_dij_jkj_edi�eh�jA[�XheWZ[h�
?_dWdY_Wb�i[hl_Y[i�_dZkijho�cWo�_cfW_h�ekh�WX_b_jo�je�WYY[ii�YWf_jWb�d[[Z[Z�je�ikffehj�d[Wh*j[hc�meha_d]�YWf_jWb�d[[Zi)�mA[jA[h�
?hec�ekh�[n_ij_d]�_dl[ijc[dj�WdZ�Z[fei_j�WYYekdji�WdZ�Yh[Z_j�?WY_b_j_[i�eh�ejA[hm_i[)�WdZ�cWo�b[WZ�je�cWha[j*m_Z[�b_gk_Z_jo�
iAehjW][i�WdZ�Yh[Wj[�WZZ_j_edWb�cWha[j�WdZ�[Yedec_Y�kdY[hjW_djo+�"khjA[hceh[)�W�feii_Xb[�h[Y[ii_ed�WdZ�Yedj_dk_d]�_d?bWj_ed�
YedY[hdi�AWl[�WdZ�cWo�Yedj_dk[�je�WZl[hi[bo�W??[Yj�jA[�?_dWdY_Wb�cWha[ji�_d�iec[�eh�Wbb�Yekdjh_[i�mehbZm_Z[+�!WYA�e?�jA[i[�
[l[dji�cWo�YWki[�ki�je�h[YehZ�YAWh][i�je�h[ZkY[�jA[�YWhho_d]�lWbk[�e?�ekh�_dl[ijc[dj�fehj?eb_e�eh�i[bb�_dl[ijc[dji�?eh�b[ii�jAWd�
ekh�WYgk_i_j_ed�Yeij+�:bjAek]A�m[�Wjj[cfj�je�c_j_]Wj[�jA[i[�h_iai�jAhek]A�Z_l[hi_?_YWj_ed�e?�ekh�_dl[ijc[dji)�jA[�lWbk[�e?�ekh�
_dl[ijc[dji�cWo�d[l[hjA[b[ii�Z[Yb_d[)�WdZ�ekh�WX_b_jo�je�?kdZ�ekh�d[Wh*j[hc�WdZ�bed]*j[hc�meha_d]�YWf_jWb�d[[Zi�je�ikffehj�ekh�
Xki_d[ii�WdZ�ef[hWj_d]�fbWdi�cWo�X[�WZl[hi[bo�W??[Yj[Z+�Bd�WZZ_j_ed)�Wdo�Z[Yb_d[�_d�WlW_bWXb[�?kdZ_d]�eh�WYY[ii�je�ekh�YWiA�WdZ�
b_gk_Z_jo�h[iekhY[i�YekbZ�Wbie�h[ikbj�_d�Xh[WYA[i�e?�ekh�?_dWdY_Wb�WdZ,eh�YedjhWYjkWb�eXb_]Wj_edi�eh�h[ikbj�_d�l_ebWj_edi�e?�?[Z[hWb�
eh�ijWj[�mW][�WdZ�Aekh�bWmi+

CWaYa�CSZObSR�b]�#cC�:?bSZZSQbcOZ�AC]ASCbg

5H�YG�CTG�WPCDNG�V4�4DVCKP�CPF�OCKPVCKP�UWHHKEKGPV�KPVGNNGEVWCN�RT4RGTV>�RT4VGEVK4P�H4T�4WT�RNCVH4TO�CPF�VGE-P4N4I>��4T�KH�V-G�
UE4RG�4H�V-G�KPVGNNGEVWCN�RT4RGTV>�RT4VGEVK4P�4DVCKPGF�KU�P4V�UWHHKEKGPVN>�DT4CF��4WT�E4ORGVKV4TU�E4WNF�FG;GN4R�CPF�
E4OOGTEKCNK?G�VGE-P4N4IKGU�4T�C�RNCVH4TO�UKOKNCT�4T�KFGPVKECN�V4�4WTU��CPF�4WT�CDKNKV>�V4�UWEEGUUHWNN>�UGNN�4WT�RNCVH4TO�CPF�
UGT;KEGU�OC>�DG�KORCKTGF�

P[�h[bo�ed�fWj[dj�fhej[Yj_ed)�Wi�m[bb�Wi�jhWZ[cWha)�Yefoh_]Aj)�jhWZ[�i[Yh[j�WdZ�ejA[h�_dj[bb[YjkWb�fhef[hjo�h_]Aji�fhej[Yj_ed�
WdZ�YedjhWYjkWb�h[ijh_Yj_edi)�je�fhej[Yj�ekh�fhefh_[jWho�j[YAdebe]_[i)�Wbb�e?�mA_YA�fhel_Z[�b_c_j[Z�fhej[Yj_ed�WdZ�cWo�dej�
WZ[gkWj[bo�fhej[Yj�ekh�h_]Aji�eh�f[hc_j�ki�je�]W_d�eh�a[[f�W�Yecf[j_j_l[�WZlWdjW][+�B?�m[�?W_b�je�fhej[Yj�ekh�_dj[bb[YjkWb�fhef[hjo)�
jA_hZ�fWhj_[i�cWo�X[�WXb[�je�Yecf[j[�ceh[�[??[Yj_l[bo�W]W_dij�ki+�Bd�WZZ_j_ed)�m[�cWo�_dYkh�ikXijWdj_Wb�b_j_]Wj_ed�Yeiji�_d�ekh�
Wjj[cfji�je�h[Yel[h�eh�h[ijh_Yj�jA[�ki[�e?�ekh�_dj[bb[YjkWb�fhef[hjo+

Me�jA[�[nj[dj�ekh�_dj[bb[YjkWb�fhef[hjo�e??[hi�_dWZ[gkWj[�fhej[Yj_ed)�eh�_i�?ekdZ�je�X[�_dlWb_Z�eh�kd[d?ehY[WXb[)�m[�mekbZ�X[�
[nfei[Z�je�W�]h[Wj[h�h_ia�e?�Z_h[Yj�Yecf[j_j_ed+�B?�ekh�_dj[bb[YjkWb�fhef[hjo�Ze[i�dej�fhel_Z[�WZ[gkWj[�Yel[hW][�je�[nYbkZ[�ekh�
Yecf[j_jehi�?hec�cWa_d]�fheZkYji�eh�fhel_Z_d]�i[hl_Y[i�YbW_c[Z�_d�ekh�fWj[dji)�ekh�Yecf[j_j_l[�fei_j_ed�YekbZ�X[�WZl[hi[bo�
W??[Yj[Z)�Wi�YekbZ�ekh�Xki_d[ii+�;ejA�jA[�fWj[dj�Wffb_YWj_ed�fheY[ii�WdZ�jA[�fheY[ii�e?�cWdW]_d]�fWj[dj�Z_ifkj[i�YWd�X[�j_c[*
Yedikc_d]�WdZ�[nf[di_l[+

Hkh�ikYY[ii�Z[f[dZi�_d�bWh][�fWhj�ed�ekh�WX_b_jo�je�eXjW_d�WdZ�cW_djW_d�WZ[gkWj[�fhej[Yj_ed�e?�jA[�_dj[bb[YjkWb�fhef[hjo�m[�
cWo�emd�ieb[bo�WdZ�Ce_djbo�m_jA�ejA[hi�eh�ejA[hm_i[�AWl[�h_]Aji�je)�fWhj_YkbWhbo�fWj[dji)�_d�jA[�Nd_j[Z�LjWj[i�WdZ�_d�ejA[h�
Yekdjh_[i�m_jA�h[if[Yj�je�ekh�fbWj?ehc)�ekh�ie?jmWh[�WdZ�ekh�j[YAdebe]_[i)�m_jAekj�_d?h_d]_d]�jA[�_dj[bb[YjkWb�fhef[hjo�h_]Aji�e?�
ejA[hi+
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P[�ijh_l[�je�fhej[Yj�WdZ�[dAWdY[�jA[�fhefh_[jWho�j[YAdebe]_[i�jAWj�m[�X[b_[l[�Wh[�_cfehjWdj�je�ekh�Xki_d[ii)�_dYbkZ_d]�
i[[a_d]�fWj[dji�_dj[dZ[Z�je�Yel[h�ekh�fbWj?ehc�WdZ�h[bWj[Z�j[YAdebe]_[i�WdZ�ki[i�jA[h[e?)�Wi�m[�Z[[c�Wffhefh_Wj[+��[hjW_d�e?�
ekh�fWj[dji�WdZ�fWj[dj�Wffb_YWj_edi�_d�jA[�Nd_j[Z�LjWj[i�WdZ�Y[hjW_d�?eh[_]d�Ckh_iZ_Yj_edi�h[bWj[�je�ekh�j[YAdebe]o+�Aem[l[h)�
eXjW_d_d]�WdZ�[d?ehY_d]�fWj[dji�_d�ekh�_dZkijho�_i�Yeijbo)�j_c[*Yedikc_d]�WdZ�Yecfb[n)�WdZ�m[�cWo�?W_b�je�Wffbo�?eh�fWj[dji�ed�
_cfehjWdj�fheZkYji�WdZ�j[YAdebe]_[i�_d�W�j_c[bo�?WiA_ed�eh�Wj�Wbb)�eh�m[�cWo�?W_b�je�Wffbo�?eh�fWj[dji�_d�fej[dj_Wbbo�h[b[lWdj�
Ckh_iZ_Yj_edi+�MA[h[�YWd�X[�de�WiikhWdY[�jAWj�jA[�YbW_ci�e?�ekh�fWj[dji�%eh�Wdo�fWj[dj�Wffb_YWj_ed�jAWj�_iik[i�Wi�W�fWj[dj&)�m_bb�
[nYbkZ[�ejA[hi�?hec�cWa_d])�ki_d])�_cfehj_d])�e??[h_d]�?eh�iWb[)�eh�i[bb_d]�ekh�fheZkYji�eh�i[hl_Y[i�jAWj�Wh[�ikXijWdj_Wbbo�i_c_bWh�
je�ekhi+�P[�Wbie�h[bo�ed�jhWZ[�i[Yh[ji�je�fhej[Yj�Wif[Yji�e?�ekh�Xki_d[ii�jAWj�Wh[�dej�Wc[dWXb[�je)�eh�jAWj�m[�Ze�dej�Yedi_Z[h�
Wffhefh_Wj[�?eh)�fWj[dj�fhej[Yj_ed+�Bd�Yekdjh_[i�mA[h[�m[�AWl[�dej�iek]Aj�WdZ�Ze�dej�i[[a�fWj[dj�fhej[Yj_ed)�jA_hZ�fWhj_[i�cWo�X[�
WXb[�je�cWdk?WYjkh[�WdZ�i[bb�ekh�j[YAdebe]o�m_jAekj�ekh�f[hc_ii_ed)�WdZ�m[�cWo�dej�X[�WXb[�je�ijef�jA[c�?hec�Ze_d]�ie+�P[�
cWo�dej�X[�WXb[�je�?_b[�WdZ�fhei[Ykj[�Wbb�d[Y[iiWho�eh�Z[i_hWXb[�fWj[dj�Wffb_YWj_edi)�eh�cW_djW_d)�[d?ehY[�WdZ�b_Y[di[�Wdo�fWj[dji�
jAWj�cWo�_iik[�?hec�ikYA�fWj[dj�Wffb_YWj_edi)�Wj�W�h[WiedWXb[�Yeij�eh�_d�W�j_c[bo�cWdd[h+�Bj�_i�Wbie�feii_Xb[�jAWj�m[�m_bb�?W_b�je�
_Z[dj_?o�fWj[djWXb[�Wif[Yji�e?�ekh�h[i[WhYA�WdZ�Z[l[befc[dj�ekjfkj�X[?eh[�_j�_i�jee�bWj[�je�eXjW_d�fWj[dj�fhej[Yj_ed+�P[�cWo�dej�
AWl[�jA[�h_]Aj�je�Yedjheb�jA[�fh[fWhWj_ed)�?_b_d]�WdZ�fhei[Ykj_ed�e?�fWj[dj�Wffb_YWj_edi)�eh�je�cW_djW_d�jA[�h_]Aji�je�fWj[dji�
b_Y[di[Z�je�jA_hZ�fWhj_[i+�MA[h[?eh[)�jA[i[�fWj[dji�WdZ�Wffb_YWj_edi�cWo�dej�X[�fhei[Ykj[Z�WdZ�[d?ehY[Z�_d�W�cWdd[h�Yedi_ij[dj�
m_jA�jA[�X[ij�_dj[h[iji�e?�ekh�Xki_d[ii+

Bj�_i�feii_Xb[�jAWj�ded[�e?�ekh�f[dZ_d]�fWj[dj�Wffb_YWj_edi�m_bb�h[ikbj�_d�_iik[Z�fWj[dji�_d�W�j_c[bo�?WiA_ed�eh�Wj�Wbb)�WdZ�[l[d�
_?�fWj[dji�Wh[�]hWdj[Z)�jA[o�cWo�dej�fhel_Z[�W�XWi_i�?eh�_dj[bb[YjkWb�fhef[hjo�fhej[Yj_ed�e?�Yecc[hY_Wbbo�l_WXb[�fheZkYji�eh�
i[hl_Y[i)�cWo�dej�fhel_Z[�ki�m_jA�Wdo�Yecf[j_j_l[�WZlWdjW][i)�eh�cWo�X[�YAWbb[d][Z�WdZ�_dlWb_ZWj[Z�Xo�jA_hZ�fWhj_[i�eh�Z[[c[Z�
kd[d?ehY[WXb[�Xo�W�Yekhj+�Bj�_i�feii_Xb[�jAWj�ejA[hi�m_bb�Z[i_]d�WhekdZ�ekh�Ykhh[dj�eh�?kjkh[�fWj[dj[Z�j[YAdebe]_[i+�:i�W�h[ikbj)�
ekh�emd[Z�WdZ�b_Y[di[Z�fWj[dji�WdZ�fWj[dj�Wffb_YWj_edi�Yecfh_i_d]�ekh�fWj[dj�fehj?eb_e�cWo�dej�fhel_Z[�ki�m_jA�ik??_Y_[dj�
h_]Aji�je�[nYbkZ[�ejA[hi�?hec�Yecc[hY_Wb_p_d]�j[YAdebe]o�WdZ�fheZkYji�i_c_bWh�je�Wdo�e?�ekh�j[YAdebe]o+

Bj�_i�feii_Xb[�jAWj�_d�jA[�?kjkh[�iec[�e?�ekh�fWj[dji)�b_Y[di[Z�fWj[dji�eh�fWj[dj�Wffb_YWj_edi�cWo�X[�YAWbb[d][Z�_d�Yekhj�_d�jA[�
Nd_j[Z�LjWj[i�eh�ekji_Z[�e?�jA[�Nd_j[Z�LjWj[i)�Wj�jA[�Nd_j[Z�LjWj[i�IWj[dj�WdZ�MhWZ[cWha�H??_Y[�%yNLIMHz&�eh�_d�fheY[[Z_d]i�
X[?eh[�jA[�fWj[dj�e??_Y[i�e?�ejA[h�Ckh_iZ_Yj_edi+�P[�cWo�dej�X[�ikYY[ii?kb�_d�Z[?[dZ_d]�Wdo�ikYA�YAWbb[d][i�cWZ[�W]W_dij�ekh�
fWj[dji�eh�fWj[dj�Wffb_YWj_edi+�:do�ikYY[ii?kb�jA_hZ�fWhjo�YAWbb[d][�je�ekh�fWj[dji�YekbZ�h[ikbj�_d�beii�e?�[nYbki_l_jo)�fWj[dj�
YbW_ci�X[_d]�dWhhem[Z)�eh�jA[�kd[d?ehY[WX_b_jo�eh�_dlWb_Z_jo�e?�ikYA�fWj[dji)�_d�mAeb[�eh�_d�fWhj)�mA_YA�YekbZ�b_c_j�ekh�WX_b_jo�je�
ijef�ejA[hi�?hec�ki_d]�eh�Yecc[hY_Wb_p_d]�i_c_bWh�eh�_Z[dj_YWb�j[YAdebe]o�WdZ�fheZkYji)�b_c_j�jA[�ZkhWj_ed�e?�jA[�fWj[dj�
fhej[Yj_ed�e?�ekh�j[YAdebe]o)�WdZ�_dYh[Wi[�Yecf[j_j_ed�je�ekh�Xki_d[ii+�P[�cWo�AWl[�je�YAWbb[d][�jA[�fWj[dji�eh�fWj[dj�
Wffb_YWj_edi�e?�jA_hZ�fWhj_[i+�MA[�ekjYec[�e?�fWj[dj�b_j_]Wj_ed�eh�ejA[h�fheY[[Z_d]i�YWd�X[�kdY[hjW_d)�WdZ�Wdo�Wjj[cfj�Xo�ki�je�
[d?ehY[�ekh�fWj[dj�h_]Aji�W]W_dij�ejA[hi�eh�je�YAWbb[d][�jA[�fWj[dj�h_]Aji�e?�ejA[hi�cWo�dej�X[�ikYY[ii?kb)�eh)�_?�ikYY[ii?kb)�cWo�
jWa[�ikXijWdj_Wb�j_c[�WdZ�_dlebl[�ikXijWdj_Wb�Yeij)�WdZ�cWo�Z_l[hj�ekh�[??ehji�WdZ�Wjj[dj_ed�?hec�ejA[h�Wif[Yji�e?�ekh�Xki_d[ii+

:do�YAWd][i�m[�cWa[�je�ekh�j[YAdebe]o)�_dYbkZ_d]�YAWd][i�jAWj�cWo�X[�h[gk_h[Z�?eh�Yecc[hY_Wb_pWj_ed�eh�jAWj�YWki[�jA[c�
je�AWl[�mAWj�m[�l_[m�Wi�ceh[�WZlWdjW][eki�fhef[hj_[i)�cWo�dej�X[�Yel[h[Z�Xo�ekh�[n_ij_d]�fWj[dj�fehj?eb_e)�WdZ�m[�cWo�X[�
h[gk_h[Z�je�?_b[�d[m�Wffb_YWj_edi�WdZ,eh�i[[a�ejA[h�?ehci�e?�fhej[Yj_ed�?eh�Wdo�ikYA�Wbj[hWj_edi�je�ekh�j[YAdebe]o+�MA[h[�YWd�X[�
de�WiikhWdY[�jAWj�m[�mekbZ�X[�WXb[�je�i[Ykh[�fWj[dj�fhej[Yj_ed�jAWj�mekbZ�WZ[gkWj[bo�Yel[h�Wd�Wbj[hdWj_l[�je�ekh�j[YAdebe]o+

MA[�fWj[dj�fei_j_edi�e?�b_?[�iY_[dY[i�YecfWd_[i�YWd�X[�A_]Abo�kdY[hjW_d�WdZ�_dlebl[�Yecfb[n�b[]Wb�WdZ�?WYjkWb�gk[ij_edi�?eh�
mA_YA�_cfehjWdj�b[]Wb�fh_dY_fb[i�h[cW_d�kdh[iebl[Z+�Ge�Yedi_ij[dj�feb_Yo�h[]WhZ_d]�jA[�Xh[WZjA�e?�YbW_ci�Wbbem[Z�_d�ikYA�
YecfWd_[i^�fWj[dji�AWi�[c[h][Z�je�ZWj[�_d�jA[�Nd_j[Z�LjWj[i�eh�[bi[mA[h[+��ekhji�?h[gk[djbo�h[dZ[h�ef_d_edi�_d�jA[�
X_ej[YAdebe]o�?_[bZ�jAWj�cWo�W??[Yj�jA[�fWj[djWX_b_jo�e?�Y[hjW_d�_dl[dj_edi�eh�Z_iYel[h_[i+

/-CPIGU�KP�RCVGPV�NCY�KP�V-G�"PKVGF� VCVGU�CPF�4V-GT�LWTKUFKEVK4PU�E4WNF�FKOKPKU-�V-G�;CNWG�4H�RCVGPVU�KP�IGPGTCN��V-GTGD>�
KORCKTKPI�4WT�CDKNKV>�V4�RT4VGEV�4WT�VGE-P4N4I>�

�AWd][i�_d�[_jA[h�jA[�fWj[dj�bWmi�eh�_d�_dj[hfh[jWj_edi�e?�fWj[dj�bWmi�_d�jA[�Nd_j[Z�LjWj[i�eh�ejA[h�Yekdjh_[i�eh�h[]_edi�cWo�
Z_c_d_iA�jA[�lWbk[�e?�ekh�_dj[bb[YjkWb�fhef[hjo+�P[�YWddej�fh[Z_Yj�jA[�Xh[WZjA�e?�YbW_ci�jAWj�cWo�X[�Wbbem[Z�eh�[d?ehY[Z�_d�ekh�
fWj[dji�eh�_d�jA_hZ�fWhjo�fWj[dji+�P[�cWo�dej�Z[l[bef�WZZ_j_edWb�fhefh_[jWho�fbWj?ehci)�c[jAeZi�WdZ�j[YAdebe]_[i�jAWj�Wh[�
fWj[djWXb[+
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:iikc_d]�jAWj�ejA[h�h[gk_h[c[dji�?eh�fWj[djWX_b_jo�Wh[�c[j)�fh_eh�je�FWhYA�.3)�/-.0)�_d�jA[�Nd_j[Z�LjWj[i)�jA[�?_hij�je�_dl[dj�
jA[�YbW_c[Z�_dl[dj_ed�mWi�[dj_jb[Z�je�jA[�fWj[dj)�mA_b[�ekji_Z[�jA[�Nd_j[Z�LjWj[i)�jA[�?_hij�je�?_b[�W�fWj[dj�Wffb_YWj_ed�mWi�[dj_jb[Z�
je�jA[�fWj[dj+�Hd�eh�W?j[h�FWhYA�.3)�/-.0)�kdZ[h�jA[�E[WAo*Lc_jA�:c[h_YW�Bdl[dji�:Yj�%jA[�y:c[h_YW�Bdl[dji�:Yjz&)�jA[�Nd_j[Z�
LjWj[i�jhWdi_j_ed[Z�je�W�?_hij�_dl[djeh�je�?_b[�ioij[c�_d�mA_YA)�Wiikc_d]�jAWj�ejA[h�h[gk_h[c[dji�?eh�fWj[djWX_b_jo�Wh[�c[j)�jA[�?_hij�
_dl[djeh�je�?_b[�W�fWj[dj�Wffb_YWj_ed�m_bb�X[�[dj_jb[Z�je�jA[�fWj[dj�ed�Wd�_dl[dj_ed�h[]WhZb[ii�e?�mA[jA[h�W�jA_hZ�fWhjo�mWi�jA[�?_hij�
je�_dl[dj�jA[�YbW_c[Z�_dl[dj_ed+�:�jA_hZ�fWhjo�jAWj�?_b[i�W�fWj[dj�Wffb_YWj_ed�_d�jA[�NLIMH�ed�eh�W?j[h�FWhYA�.3)�/-.0)�Xkj�
X[?eh[�ki�YekbZ�jA[h[?eh[�X[�WmWhZ[Z�W�fWj[dj�Yel[h_d]�Wd�_dl[dj_ed�e?�ekhi�[l[d�_?�m[�AWZ�cWZ[�jA[�_dl[dj_ed�X[?eh[�_j�mWi�
cWZ[�Xo�ikYA�jA_hZ�fWhjo+�MA_i�m_bb�h[gk_h[�ki�je�X[�Ye]d_pWdj�e?�jA[�j_c[�?hec�_dl[dj_ed�je�?_b_d]�e?�W�fWj[dj�Wffb_YWj_ed+�L_dY[�
fWj[dj�Wffb_YWj_edi�_d�jA[�Nd_j[Z�LjWj[i�WdZ�ceij�ejA[h�Yekdjh_[i�Wh[�Yed?_Z[dj_Wb�?eh�W�f[h_eZ�e?�j_c[�W?j[h�?_b_d]�eh�kdj_b�
_iikWdY[)�m[�YWddej�X[�Y[hjW_d�jAWj�m[�eh�ekh�b_Y[diehi�m[h[�jA[�?_hij�je�[_jA[h�%_&�?_b[�Wdo�fWj[dj�Wffb_YWj_ed�h[bWj[Z�je�ekh�
j[YAdebe]o�eh�%__&�_dl[dj�Wdo�e?�jA[�_dl[dj_edi�YbW_c[Z�_d�ekh�eh�ekh�b_Y[dieh^i�fWj[dji�eh�fWj[dj�Wffb_YWj_edi+

MA[�:c[h_YW�Bdl[dji�:Yj�Wbie�_dYbkZ[i�W�dkcX[h�e?�i_]d_?_YWdj�YAWd][i�jAWj�W??[Yj�jA[�mWo�fWj[dj�Wffb_YWj_edi�Wh[�dem�
fhei[Ykj[Z�WdZ�Wbie�cWo�W??[Yj�fWj[dj�b_j_]Wj_ed+�MA[i[�_dYbkZ[�Wbbem_d]�jA_hZ�fWhjo�ikXc_ii_ed�e?�fh_eh�Whj�je�jA[�NLIMH�
Zkh_d]�fWj[dj�fhei[Ykj_ed�WdZ�WZZ_j_edWb�fheY[Zkh[i�je�WjjWYa�jA[�lWb_Z_jo�e?�W�fWj[dj�Xo�NLIMH�WZc_d_ij[h[Z�feij*]hWdj�
fheY[[Z_d]i)�_dYbkZ_d]�feij*]hWdj�h[l_[m)�_dj[h�fWhj[i�h[l_[m�WdZ�Z[h_lWj_ed�fheY[[Z_d]i+�;[YWki[�e?�W�bem[h�[l_Z[dj_Who�
ijWdZWhZ�_d�NLIMH�fheY[[Z_d]i�YecfWh[Z�je�jA[�[l_Z[dj_Who�ijWdZWhZ�_d�Nd_j[Z�LjWj[i�?[Z[hWb�Yekhji�d[Y[iiWho�je�_dlWb_ZWj[�W�
fWj[dj�YbW_c)�W�jA_hZ�fWhjo�YekbZ�fej[dj_Wbbo�fhel_Z[�[l_Z[dY[�_d�W�NLIMH�fheY[[Z_d]�ik??_Y_[dj�?eh�jA[�NLIMH�je�AebZ�W�YbW_c�
_dlWb_Z�[l[d�jAek]A�jA[�iWc[�[l_Z[dY[�mekbZ�X[�_dik??_Y_[dj�je�_dlWb_ZWj[�jA[�YbW_c�_?�?_hij�fh[i[dj[Z�_d�W�Z_ijh_Yj�Yekhj�WYj_ed+�
:YYehZ_d]bo)�W�jA_hZ�fWhjo�cWo�Wjj[cfj�je�ki[�jA[�NLIMH�fheY[Zkh[i�je�_dlWb_ZWj[�ekh�fWj[dj�YbW_ci�jAWj�mekbZ�dej�AWl[�X[[d�
_dlWb_ZWj[Z�_?�?_hij�YAWbb[d][Z�Xo�jA[�jA_hZ�fWhjo�Wi�W�Z[?[dZWdj�_d�W�Z_ijh_Yj�Yekhj�WYj_ed+�MA[h[?eh[)�jA[�:c[h_YW�Bdl[dji�:Yj�WdZ�
_ji�_cfb[c[djWj_ed�YekbZ�_dYh[Wi[�jA[�kdY[hjW_dj_[i�WdZ�Yeiji�ikhhekdZ_d]�jA[�fhei[Ykj_ed�e?�ekh�emd[Z�eh�_d*b_Y[di[Z�fWj[dj�
Wffb_YWj_edi�WdZ�jA[�[d?ehY[c[dj�eh�Z[?[di[�e?�ekh�emd[Z�eh�_d*b_Y[di[Z�_iik[Z�fWj[dji)�Wbb�e?�mA_YA�YekbZ�AWl[�W�cWj[h_Wb�
WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+

:ZZ_j_edWbbo)�ed�Ckd[�.)�/-/0)�jA[�!khef[Wd�Nd_ed�IWj[dj�IWYaW][�%!N�IWj[dj�IWYaW][&�h[]kbWj_edi�m[h[�_cfb[c[dj[Z�
m_jA�jA[�]eWb�e?�fhel_Z_d]�W�i_d]b[�fWd*!khef[Wd�Nd_jWho�IWj[dj�WdZ�W�d[m�!khef[Wd�Nd_?_[Z�IWj[dj��ekhj�%NI�&�?eh�b_j_]Wj_ed�
_dlebl_d]�!khef[Wd�fWj[dji+�:i�W�h[ikbj)�Wbb�!khef[Wd�fWj[dji)�_dYbkZ_d]�jAei[�_iik[Z�fh_eh�je�hWj_?_YWj_ed�e?�jA[�!N�IWj[dj�
IWYaW][)�dem�Xo�Z[?Wkbj�WkjecWj_YWbbo�?Wbb�kdZ[h�jA[�Ckh_iZ_Yj_ed�e?�jA[�NI�+�Bj�_i�kdY[hjW_d�Aem�jA[�NI��m_bb�_cfWYj�]hWdj[Z�
!khef[Wd�fWj[dji�_d�jA[�X_ej[YAdebe]o�WdZ�fAWhcWY[kj_YWb�_dZkijh_[i+�Hkh�!khef[Wd�fWj[dj�Wffb_YWj_edi)�_?�_iik[Z)�YekbZ�X[�
YAWbb[d][Z�_d�jA[�NI�+� kh_d]�jA[�?_hij�i[l[d�o[Whi�e?�jA[�NI�^i�[n_ij[dY[)�jA[�NI��b[]_ibWj_ed�Wbbemi�W�fWj[dj�emd[h�je�efj�_ji�
!khef[Wd�fWj[dji�ekj�e?�jA[�Ckh_iZ_Yj_ed�e?�jA[�NI�+�P[�cWo�Z[Y_Z[�je�efj�ekj�ekh�?kjkh[�!khef[Wd�fWj[dji�?hec�jA[�NI�)�Xkj�
Ze_d]�ie�cWo�fh[YbkZ[�ki�?hec�h[Wb_p_d]�jA[�X[d[?_ji�e?�jA[�NI�+�Feh[el[h)�_?�m[�Ze�dej�c[[j�Wbb�e?�jA[�?ehcWb_j_[i�WdZ�
h[gk_h[c[dji�?eh�efj*ekj�kdZ[h�jA[�NI�)�ekh�?kjkh[�!khef[Wd�fWj[dji�YekbZ�h[cW_d�kdZ[h�jA[�Ckh_iZ_Yj_ed�e?�jA[�NI�+�MA[�NI��
m_bb�fhel_Z[�ekh�Yecf[j_jehi�m_jA�W�d[m�?ehkc�je�Y[djhWbbo�h[lea[�ekh�!khef[Wd�fWj[dji)�WdZ�Wbbem�?eh�jA[�feii_X_b_jo�e?�W�
Yecf[j_jeh�je�eXjW_d�fWd*!khef[Wd�_dCkdYj_ed+�LkYA�W�beii�e?�fWj[dj�fhej[Yj_ed�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�_cfWYj�ed�ekh�
Xki_d[ii�WdZ�ekh�WX_b_jo�je�Yecc[hY_Wb_p[�ekh�j[YAdebe]o�WdZ�fheZkYj�YWdZ_ZWj[i�WdZ)�h[ikbjWdjbo)�ed�ekh�Xki_d[ii)�?_dWdY_Wb�
YedZ_j_ed)�fheif[Yji�WdZ�h[ikbji�e?�ef[hWj_edi+

Bd�WZZ_j_ed)�jA[�fWj[dj�fei_j_ed�e?�YecfWd_[i�_d�jA[�X_ej[YAdebe]o�?_[bZ�_i�fWhj_YkbWhbo�kdY[hjW_d+�OWh_eki�Yekhji)�_dYbkZ_d]�
jA[�Nd_j[Z�LjWj[i�Lkfh[c[��ekhj)�AWl[�h[dZ[h[Z�Z[Y_i_edi�jAWj�W??[Yj�jA[�iYef[�e?�fWj[djWX_b_jo�e?�Y[hjW_d�_dl[dj_edi�eh�
Z_iYel[h_[i�h[bWj_d]�je�X_ej[YAdebe]o+�MA[i[�Z[Y_i_edi�ijWj[)�Wced]�ejA[h�jA_d]i)�jAWj�W�fWj[dj�YbW_c�jAWj�h[Y_j[i�Wd�WXijhWYj�_Z[W)�
dWjkhWb�fA[dec[ded�eh�bWm�e?�dWjkh[�%?eh�[nWcfb[)�jA[�h[bWj_ediA_f�X[jm[[d�fWhj_YkbWh�][d[j_Y�lWh_Wdji�WdZ�YWdY[h&�Wh[�dej�
jA[ci[bl[i�fWj[djWXb[+�Ih[Y_i[bo�mAWj�Yedij_jkj[i�W�bWm�e?�dWjkh[�eh�WXijhWYj�_Z[W�_i�kdY[hjW_d)�WdZ�_j�_i�feii_Xb[�jAWj�Y[hjW_d�
Wif[Yji�e?�ekh�j[YAdebe]o�YekbZ�X[�Yedi_Z[h[Z�dWjkhWb�bWmi+�:YYehZ_d]bo)�jA[�[lebl_d]�YWi[�bWm�_d�jA[�Nd_j[Z�LjWj[i�cWo�
WZl[hi[bo�W??[Yj�ekh�WdZ�ekh�b_Y[diehi^�WX_b_jo�je�eXjW_d�d[m�fWj[dji�eh�je�[d?ehY[�[n_ij_d]�fWj[dji�WdZ�cWo�?WY_b_jWj[�jA_hZ�fWhjo�
YAWbb[d][i�je�Wdo�emd[Z�eh�b_Y[di[Z�fWj[dji+
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5UUWGF�RCVGPVU�FKTGEVGF�V4�4WT�RNCVH4TO�CPF�VGE-P4N4I>�E4WNF�DG�H4WPF�KP;CNKF�4T�WPGPH4TEGCDNG�KH�E-CNNGPIGF�KP�E4WTV�4T�
DGH4TG�CFOKPKUVTCVK;G�D4FKGU�KP�V-G�"PKVGF� VCVGU�4T�CDT4CF�

MA[�_iikWdY[�e?�W�fWj[dj�_i�dej�YedYbki_l[�Wi�je�_ji�_dl[djehiA_f)�iYef[)�lWb_Z_jo�eh�[d?ehY[WX_b_jo+�Lec[�e?�ekh�fWj[dji�eh�
fWj[dj�Wffb_YWj_edi�%_dYbkZ_d]�b_Y[di[Z�fWj[dji&�cWo�X[�YAWbb[d][Z�Wj�W�?kjkh[�fe_dj�_d�j_c[�_d�effei_j_ed)�Z[h_lWj_ed)�
h[[nWc_dWj_ed)�_dj[h�fWhj[i�h[l_[m)�feij*]hWdj�h[l_[m�eh�_dj[h?[h[dY[+�:do�ikYY[ii?kb�jA_hZ�fWhjo�YAWbb[d][�je�ekh�fWj[dji�_d�jA_i�
eh�Wdo�ejA[h�fheY[[Z_d]�YekbZ�h[ikbj�_d�jA[�kd[d?ehY[WX_b_jo�eh�_dlWb_Z_jo�e?�ikYA�fWj[dji�eh�Wc[dZc[dj�je�ekh�fWj[dji�_d�ikYA�W�
mWo�jAWj�Wdo�h[ikbj_d]�fhej[Yj_ed�cWo�b[WZ�je�_dYh[Wi[Z�Yecf[j_j_ed�je�ekh�Xki_d[ii)�mA_YA�YekbZ�AWhc�ekh�Xki_d[ii+�Bd�
WZZ_j_ed)�_d�fWj[dj�b_j_]Wj_ed�_d�jA[�Nd_j[Z�LjWj[i)�Z[?[dZWdj�Yekdj[hYbW_ci�Wbb[]_d]�_dlWb_Z_jo�eh�kd[d?ehY[WX_b_jo�Wh[�
YeccedfbWY[+�MA[�ekjYec[�?ebbem_d]�b[]Wb�Wii[hj_edi�e?�_dlWb_Z_jo�WdZ�kd[d?ehY[WX_b_jo�Zkh_d]�fWj[dj�b_j_]Wj_ed�_i�
kdfh[Z_YjWXb[+�B?�W�Z[?[dZWdj�m[h[�je�fh[lW_b�ed�W�b[]Wb�Wii[hj_ed�e?�_dlWb_Z_jo�eh�kd[d?ehY[WX_b_jo)�m[�mekbZ�bei[�Wj�b[Wij�fWhj)�
WdZ�f[hAWfi�Wbb)�e?�jA[�fWj[dj�fhej[Yj_ed�ed�Y[hjW_d�Wif[Yji�e?�ekh�fbWj?ehc�j[YAdebe]_[i+�Bd�WZZ_j_ed)�_?�jA[�Xh[WZjA�eh�ijh[d]jA�e?�
fhej[Yj_ed�fhel_Z[Z�Xo�ekh�fWj[dji�WdZ�fWj[dj�Wffb_YWj_edi�_i�jAh[Wj[d[Z)�h[]WhZb[ii�e?�jA[�ekjYec[)�_j�YekbZ�Z_iikWZ[�YecfWd_[i�
?hec�YebbWXehWj_d]�m_jA�ki�je�b_Y[di[)�Z[l[bef�eh�Yecc[hY_Wb_p[�Ykhh[dj�eh�?kjkh[�fheZkYji+

P[�cWo�dej�X[�WmWh[�e?�Wbb�jA_hZ�fWhjo�_dj[bb[YjkWb�fhef[hjo�h_]Aji�fej[dj_Wbbo�h[bWj_d]�je�ekh�fbWj?ehc�eh�j[YAdebe]o+�
IkXb_YWj_edi�e?�Z_iYel[h_[i�_d�jA[�iY_[dj_?_Y�b_j[hWjkh[�e?j[d�bW]�X[A_dZ�jA[�WYjkWb�Z_iYel[h_[i)�WdZ�fWj[dj�Wffb_YWj_edi�_d�jA[�
Nd_j[Z�LjWj[i�WdZ�ejA[h�Ckh_iZ_Yj_edi�Wh[�jof_YWbbo�dej�fkXb_iA[Z�kdj_b�Wffhen_cWj[bo�.5�cedjAi�W?j[h�?_b_d]�eh)�_d�iec[�YWi[i)�
dej�kdj_b�ikYA�fWj[dj�Wffb_YWj_edi�_iik[�Wi�fWj[dji+�P[�eh�ekh�b_Y[diehi�c_]Aj�dej�AWl[�X[[d�jA[�?_hij�je�cWa[�jA[�_dl[dj_edi�
_dYbkZ[Z�_d�[WYA�e?�ekh�f[dZ_d]�fWj[dj�Wffb_YWj_edi�WdZ�m[�eh�ekh�b_Y[diehi�c_]Aj�dej�AWl[�X[[d�jA[�?_hij�je�?_b[�fWj[dj�
Wffb_YWj_edi�?eh�jA[i[�_dl[dj_edi+�MA[h[�_i�Wbie�de�WiikhWdY[�jAWj�Wbb�e?�jA[�fej[dj_Wbbo�h[b[lWdj�fh_eh�Whj�h[bWj_d]�je�ekh�fWj[dji�
WdZ�fWj[dj�Wffb_YWj_edi�eh�b_Y[di[Z�fWj[dji�WdZ�fWj[dj�Wffb_YWj_edi�AWi�X[[d�?ekdZ)�mA_YA�YekbZ�X[�ki[Z�Xo�W�jA_hZ�fWhjo�je�
YAWbb[d][�jA[_h�lWb_Z_jo)�eh�fh[l[dj�W�fWj[dj�?hec�_iik_d]�?hec�W�f[dZ_d]�fWj[dj�Wffb_YWj_ed+

Me�Z[j[hc_d[�jA[�fh_eh_jo�e?�jA[i[�_dl[dj_edi)�m[�cWo�AWl[�je�fWhj_Y_fWj[�_d�_dj[h?[h[dY[�fheY[[Z_d]i)�Z[h_lWj_ed�
fheY[[Z_d]i�eh�ejA[h�feij*]hWdj�fheY[[Z_d]i�Z[YbWh[Z�Xo�jA[�NLIMH�jAWj�YekbZ�h[ikbj�_d�ikXijWdj_Wb�Yeij�je�ki+�MA[�ekjYec[�e?�
ikYA�fheY[[Z_d]i�_i�kdY[hjW_d+�Ge�WiikhWdY[�YWd�X[�]_l[d�jAWj�ejA[h�fWj[dj�Wffb_YWj_edi�m_bb�dej�AWl[�fh_eh_jo�el[h�ekh�fWj[dj�
Wffb_YWj_edi+�Bd�WZZ_j_ed)�YAWd][i�je�jA[�fWj[dj�bWmi�e?�jA[�Nd_j[Z�LjWj[i�Wbbem�?eh�lWh_eki�feij*]hWdj�effei_j_ed�fheY[[Z_d]i�
jAWj�AWl[�dej�X[[d�[nj[di_l[bo�j[ij[Z)�WdZ�jA[_h�ekjYec[�_i�jA[h[?eh[�kdY[hjW_d+�"khjA[hceh[)�_?�jA_hZ�fWhj_[i�Xh_d]�jA[i[�
fheY[[Z_d]i�W]W_dij�ekh�fWj[dji)�m[�YekbZ�[nf[h_[dY[�i_]d_?_YWdj�Yeiji�WdZ�cWdW][c[dj�Z_ijhWYj_ed+

AG�TGN>�4P�KP�NKEGPUGU�HT4O�V-KTF�RCTVKGU��5H�YG�N4UG�V-GUG�TKI-VU��4WT�DWUKPGUU�OC>�DG�OCVGTKCNN>�CPF�CF;GTUGN>�CHHGEVGF��4WT�
CDKNKV>�V4�FG;GN4R�KORT4;GOGPVU�V4�4WT�VGE-P4N4I>�RNCVH4TO�CPF�CPVKD4F>�FKUE4;GT>�RNCVH4TO�OC>�DG�PGICVK;GN>�CPF�
UWDUVCPVKCNN>�KORCEVGF��CPF�KH�FKURWVGU�CTKUG��YG�OC>�DG�UWDLGEVGF�V4�HWVWTG�NKVKICVK4P��CU�YGNN�CU�V-G�R4VGPVKCN�N4UU�4H�4T�
NKOKVCVK4PU�4P�4WT�CDKNKV>�V4�KPE4TR4TCVG�V-G�VGE-P4N4I>�E4;GTGF�D>�V-GUG�NKEGPUG�CITGGOGPVU�

P[�Wh[�fWhjo�je�heoWbjo*X[Wh_d]�b_Y[di[�W]h[[c[dji�jAWj�]hWdj�ki�h_]Aji�je�fhWYj_Y[�Y[hjW_d�fWj[dj�h_]Aji�jAWj�Wh[�h[bWj[Z�je�
ekh�ioij[ci)�_dYbkZ_d]�ekh�c_YheYWf_bbWho�WiiWo�j[YAdebe]o)�c[jAeZi�?eh�i[b[Yj_d]�W][dji�jAWj�X_dZ�je�jhWdic[cXhWd[�h[Y[fjehi�
_d�W�Yed?ehcWj_edWbbo�i[b[Yj_l[�cWdd[h)�WdZ�Xel_d[�Wdj_XeZo�AkcWd_pWj_ed�j[YAdebe]o+�P[�cWo�d[[Z�je�eXjW_d�WZZ_j_edWb�
b_Y[di[i�?hec�ejA[hi�je�WZlWdY[�ekh�h[i[WhYA)�Z[l[befc[dj�WdZ�Yecc[hY_Wb_pWj_ed�WYj_l_j_[i+�Lec[�e?�ekh�b_Y[di[�W]h[[c[dji�
_cfei[)�WdZ�m[�[nf[Yj�jAWj�Wdo�?kjkh[�_d*b_Y[di[�W]h[[c[dji�m_bb�_cfei[)�lWh_eki�Z[l[befc[dj)�Z_b_][dY[)�Yecc[hY_Wb_pWj_ed�
WdZ�ejA[h�eXb_]Wj_edi�ed�ki+�P[�cWo�[dj[h�_dje�[d]W][c[dji�_d�jA[�?kjkh[)�m_jA�ejA[h�b_Y[diehi�eh�ejA[h�jA_hZ�fWhj_[i�kdZ[h�
mA_YA�m[�eXjW_d�Y[hjW_d�_dj[bb[YjkWb�fhef[hjo�h_]Aji�h[bWj_d]�je�ekh�fbWj?ehc�WdZ�j[YAdebe]o+�MA[i[�[d]W][c[dji�cWo�jWa[�jA[�
?ehc�e?�Wd�[nYbki_l[�b_Y[di[�eh�fkhYAWi[�e?�_dj[bb[YjkWb�fhef[hjo�h_]Aji�eh�j[YAdebe]o�?hec�jA_hZ�fWhj_[i+�Hkh�h_]Aji�je�ki[�jA[�
j[YAdebe]o�m[�b_Y[di[�Wh[�ikXC[Yj�je�jA[�Yedj_dkWj_ed�e?�WdZ�Yecfb_WdY[�m_jA�jA[�j[hci�e?�jAei[�W]h[[c[dji+�Bd�iec[�YWi[i)�m[�
cWo�dej�Yedjheb�jA[�fhei[Ykj_ed)�cW_dj[dWdY[�eh�?_b_d]�e?�jA[�fWj[dji�je�mA_YA�m[�AebZ�b_Y[di[i)�eh�jA[�[d?ehY[c[dj�e?�jAei[�
fWj[dji�W]W_dij�jA_hZ�fWhj_[i+�Feh[el[h)�Z_ifkj[i�cWo�Wh_i[�m_jA�h[if[Yj�je�ekh�b_Y[di_d]�eh�ejA[h�kfijh[Wc�W]h[[c[dji)�
_dYbkZ_d]7

t jA[�iYef[�e?�h_]Aji�]hWdj[Z�kdZ[h�jA[�W]h[[c[dji�WdZ�ejA[h�_dj[hfh[jWj_ed*h[bWj[Z�_iik[i8
t jA[�[nj[dj�je�mA_YA�ekh�ioij[ci�WdZ�YedikcWXb[i)�j[YAdebe]o�WdZ�fheY[ii[i�_d?h_d][�ed�_dj[bb[YjkWb�fhef[hjo�e?�jA[�

b_Y[dieh�jAWj�_i�dej�ikXC[Yj�je�jA[�b_Y[di_d]�W]h[[c[dj8
t jA[�ikXb_Y[di_d]�e?�fWj[dj�WdZ�ejA[h�h_]Aji�kdZ[h�ekh�b_Y[di[�W]h[[c[dji�m_jA�ekh�fWhjd[hi8
t ekh�Z_b_][dY[�eXb_]Wj_edi�kdZ[h�jA[�b_Y[di[�W]h[[c[dji�WdZ�mAWj�WYj_l_j_[i�iWj_i?o�jAei[�Z_b_][dY[�eXb_]Wj_edi8�
t jA[�_dl[djehiA_f�WdZ�emd[hiA_f�e?�_dl[dj_edi�WdZ�adem*Aem�h[ikbj_d]�?hec�jA[�Ce_dj�Yh[Wj_ed�eh�ki[�e?�_dj[bb[YjkWb�

fhef[hjo�Xo�ekh�b_Y[diehi�WdZ�ki�WdZ�ekh�fWhjd[hi8�WdZ
t jA[�fh_eh_jo�e?�_dl[dj_ed�e?�fWj[dj[Z�j[YAdebe]o+

MWXb[�e?��edj[dji

13



Bd�if_j[�e?�ekh�[??ehji�je�Yecfbo�m_jA�ekh�eXb_]Wj_edi�kdZ[h�ekh�_d*b_Y[di[�W]h[[c[dji)�ekh�b_Y[diehi�c_]Aj�YedYbkZ[�jAWj�m[�
AWl[�cWj[h_Wbbo�Xh[WYA[Z�ekh�eXb_]Wj_edi�kdZ[h�ekh�b_Y[di[�W]h[[c[dji�WdZ�c_]Aj�jA[h[?eh[)�_dYbkZ_d]�_d�Yedd[Yj_ed�m_jA�Wdo�
W?eh[c[dj_ed[Z�Z_ifkj[i)�j[hc_dWj[�jA[�h[b[lWdj�b_Y[di[�W]h[[c[dj)�jA[h[Xo�h[cel_d]�eh�b_c_j_d]�ekh�WX_b_jo�je�Z[l[bef�WdZ�
Yecc[hY_Wb_p[�j[YAdebe]o�Yel[h[Z�Xo�jA[i[�b_Y[di[�W]h[[c[dji+�B?�Wdo�ikYA�_d*b_Y[di[�_i�j[hc_dWj[Z)�eh�_?�jA[�b_Y[di[Z�fWj[dji�
?W_b�je�fhel_Z[�jA[�_dj[dZ[Z�[nYbki_l_jo)�Yecf[j_jehi�eh�ejA[h�jA_hZ�fWhj_[i�c_]Aj�AWl[�jA[�?h[[Zec�je�cWha[j�eh�Z[l[bef�
j[YAdebe]_[i�i_c_bWh�je�ekhi+�Bd�WZZ_j_ed)�WXi[dj�jA[�h_]Aji�]hWdj[Z�je�ki�kdZ[h�ekh�b_Y[di[�W]h[[c[dji)�m[�cWo�_d?h_d][�jA[�
_dj[bb[YjkWb�fhef[hjo�h_]Aji�jAWj�Wh[�jA[�ikXC[Yj�e?�jAei[�W]h[[c[dji)�m[�cWo�X[�ikXC[Yj�je�b_j_]Wj_ed�Xo�jA[�b_Y[dieh)�WdZ�_?�ikYA�
b_j_]Wj_ed�Xo�jA[�b_Y[dieh�_i�ikYY[ii?kb�m[�cWo�X[�h[gk_h[Z�je�fWo�ZWcW][i�je�ekh�b_Y[dieh)�eh�m[�cWo�X[�h[gk_h[Z�je�Y[Wi[�ekh�
Z[l[befc[dj�WdZ�Yecc[hY_Wb_pWj_ed�WYj_l_j_[i�jAWj�Wh[�Z[[c[Z�_d?h_d]_d])�WdZ�_d�ikYA�[l[dj�m[�cWo�kbj_cWj[bo�d[[Z�je�ceZ_?o�
ekh�WYj_l_j_[i�eh�j[YAdebe]_[i�je�Z[i_]d�WhekdZ�ikYA�_d?h_d][c[dj)�mA_YA�cWo�X[�j_c[*�WdZ�h[iekhY[*Yedikc_d])�WdZ�mA_YA�
kbj_cWj[bo�cWo�dej�X[�ikYY[ii?kb+�:do�e?�jA[�?eh[]e_d]�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�
YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+

Bd�WZZ_j_ed)�ekh�h_]Aji�je�Y[hjW_d�Yecfed[dji�e?�ekh�j[YAdebe]o�fbWj?ehc)�Wh[�b_Y[di[Z�je�ki�ed�W�ded*[nYbki_l[�XWi_i+�MA[�
emd[hi�e?�jA[i[�ded*[nYbki_l[bo�b_Y[di[Z�j[YAdebe]_[i�Wh[�jA[h[?eh[�?h[[�je�b_Y[di[�jA[c�je�jA_hZ�fWhj_[i)�_dYbkZ_d]�ekh�
Yecf[j_jehi)�ed�j[hci�jAWj�cWo�X[�ikf[h_eh�je�jAei[�e??[h[Z�je�ki)�mA_YA�YekbZ�fbWY[�ki�Wj�W�Yecf[j_j_l[�Z_iWZlWdjW][+�
Feh[el[h)�ekh�b_Y[diehi�cWo�emd�eh�Yedjheb�_dj[bb[YjkWb�fhef[hjo�jAWj�AWi�dej�X[[d�b_Y[di[Z�je�ki�WdZ)�Wi�W�h[ikbj)�m[�cWo�X[�
ikXC[Yj�je�YbW_ci)�h[]WhZb[ii�e?�jA[_h�c[h_j)�jAWj�m[�Wh[�_d?h_d]_d]�eh�ejA[hm_i[�l_ebWj_d]�jA[�b_Y[dieh^i�h_]Aji+�Bd�WZZ_j_ed)�Y[hjW_d�
e?�ekh�W]h[[c[dji�m_jA�jA_hZ�fWhj_[i�cWo�fhel_Z[�jAWj�_dj[bb[YjkWb�fhef[hjo�Wh_i_d]�kdZ[h�jA[i[�W]h[[c[dji)�ikYA�Wi�ZWjW�jAWj�
YekbZ�X[�lWbkWXb[�je�ekh�Xki_d[ii)�m_bb�X[�emd[Z�Xo�jA[�jA_hZ�fWhjo)�_d�mA_YA�YWi[)�m[�cWo�dej�AWl[�WZ[gkWj[�h_]Aji�je�ki[�ikYA�
ZWjW�eh�AWl[�[nYbki_l_jo�m_jA�h[if[Yj�je�jA[�ki[�e?�ikYA�ZWjW)�mA_YA�YekbZ�h[ikbj�_d�jA_hZ�fWhj_[i)�_dYbkZ_d]�ekh�Yecf[j_jehi)�
X[_d]�WXb[�je�ki[�ikYA�ZWjW�je�Yecf[j[�m_jA�ki+

5H�YG�ECPP4V�CESWKTG�4T�NKEGPUG�TKI-VU�V4�WUG�VGE-P4N4IKGU�4P�TGCU4PCDNG�VGTOU�4T�KH�YG�HCKN�V4�E4ORN>�YKV-�4WT�4DNKICVK4PU�
WPFGT�UWE-�CITGGOGPVU��YG�OC>�P4V�DG�CDNG�V4�E4OOGTEKCNK?G�PGY�VGE-P4N4IKGU�4T�UGT;KEGU�KP�V-G�HWVWTG�CPF�4WT�DWUKPGUU�
E4WNF�DG�-CTOGF�

Bd�jA[�?kjkh[)�m[�cWo�_Z[dj_?o�jA_hZ�fWhjo�_dj[bb[YjkWb�fhef[hjo�WdZ�j[YAdebe]o�m[�cWo�d[[Z�je�WYgk_h[�eh�b_Y[di[�_d�ehZ[h�je�
[d]W][�_d�ekh�Xki_d[ii)�_dYbkZ_d]�je�Z[l[bef�eh�Yecc[hY_Wb_p[�d[m�j[YAdebe]_[i�eh�i[hl_Y[i)�WdZ�jA[�]hemjA�e?�ekh�Xki_d[ii�
cWo�Z[f[dZ�_d�fWhj�ed�ekh�WX_b_jo�je�WYgk_h[)�_d*b_Y[di[�eh�ki[�jA_i�j[YAdebe]o+

Aem[l[h)�ikYA�b_Y[di[i�cWo�dej�X[�WlW_bWXb[�je�ki�ed�WYY[fjWXb[�j[hci�eh�Wj�Wbb+�MA[�b_Y[di_d]�eh�WYgk_i_j_ed�e?�jA_hZ�fWhjo�
_dj[bb[YjkWb�fhef[hjo�h_]Aji�_i�W�Yecf[j_j_l[�Wh[W)�WdZ�i[l[hWb�ceh[�[ijWXb_iA[Z�YecfWd_[i�cWo�fkhik[�ijhWj[]_[i�je�b_Y[di[�eh�
WYgk_h[�jA_hZ�fWhjo�_dj[bb[YjkWb�fhef[hjo�h_]Aji�jAWj�m[�cWo�Yedi_Z[h�WjjhWYj_l[�eh�d[Y[iiWho+�MA[i[�[ijWXb_iA[Z�YecfWd_[i�cWo�
AWl[�W�Yecf[j_j_l[�WZlWdjW][�el[h�ki�Zk[�je�jA[_h�i_p[)�YWf_jWb�h[iekhY[i�WdZ�]h[Wj[h�Z[l[befc[dj�eh�Yecc[hY_Wb_pWj_ed�
YWfWX_b_j_[i+�Bd�WZZ_j_ed)�YecfWd_[i�jAWj�f[hY[_l[�ki�je�X[�W�Yecf[j_jeh�cWo�X[�kdm_bb_d]�je�Wii_]d�eh�b_Y[di[�h_]Aji�je�ki+�!l[d�
_?�ikYA�b_Y[di[i�Wh[�WlW_bWXb[)�m[�cWo�X[�h[gk_h[Z�je�fWo�jA[�b_Y[dieh�_d�h[jkhd�?eh�jA[�ki[�e?�ikYA�b_Y[dieh^i�j[YAdebe]o)�bkcf*
ikc�fWoc[dji)�fWoc[dji�XWi[Z�ed�Y[hjW_d�c_b[ijed[i�ikYA�Wi�iWb[i�lebkc[i)�eh�heoWbj_[i�XWi[Z�ed�iWb[i�e?�ekh�fbWj?ehc+�Bd�
WZZ_j_ed)�ikYA�b_Y[di[i�cWo�X[�ded*[nYbki_l[)�mA_YA�YekbZ�]_l[�ekh�Yecf[j_jehi�WYY[ii�je�jA[�iWc[�_dj[bb[YjkWb�fhef[hjo�
b_Y[di[Z�je�ki+

Bd�if_j[�e?�ekh�X[ij�[??ehji)�ekh�b_Y[diehi�c_]Aj�YedYbkZ[�jAWj�m[�AWl[�cWj[h_Wbbo�Xh[WYA[Z�ekh�b_Y[di[�W]h[[c[dji�WdZ�
c_]Aj�jA[h[?eh[�j[hc_dWj[�jA[�b_Y[di[�W]h[[c[dji)�jA[h[Xo�h[cel_d]�ekh�WX_b_jo�je�Z[l[bef�WdZ�Yecc[hY_Wb_p[�j[YAdebe]o�
Yel[h[Z�Xo�jA[i[�b_Y[di[�W]h[[c[dji+�B?�jA[i[�b_Y[di[i�Wh[�j[hc_dWj[Z)�eh�_?�jA[�kdZ[hbo_d]�_dj[bb[YjkWb�fhef[hjo�?W_bi�je�fhel_Z[�
jA[�_dj[dZ[Z�[nYbki_l_jo)�Yecf[j_jehi�mekbZ�AWl[�jA[�?h[[Zec�je�i[[a�h[]kbWjeho�WffhelWb�e?)�WdZ�je�cWha[j)�j[YAdebe]_[i�
_Z[dj_YWb�je�ekhi+�MA_i�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Yecf[j_j_l[�fei_j_ed)�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�
ef[hWj_edi�WdZ�fheif[Yji+�:ZZ_j_edWbbo)�j[hc_dWj_ed�e?�jA[i[�b_Y[di[�W]h[[c[dji�eh�h[ZkYj_ed�eh�[b_c_dWj_ed�e?�ekh�h_]Aji�kdZ[h�
jA[i[�W]h[[c[dji)�eh�h[ijh_Yj_edi�ed�ekh�WX_b_jo�je�?h[[bo�Wii_]d�eh�ikXb_Y[di[�ekh�h_]Aji�kdZ[h�ikYA�W]h[[c[dji�mA[d�_j�_i�_d�jA[�
_dj[h[ij�e?�ekh�Xki_d[ii�je�Ze�ie)�cWo�h[ikbj�_d�ekh�AWl_d]�je�d[]ej_Wj[�d[m�eh�h[_dijWj[Z�W]h[[c[dji�m_jA�b[ii�?WlehWXb[�j[hci)�
eh�YWki[�ki�je�bei[�ekh�h_]Aji�kdZ[h�jA[i[�W]h[[c[dji)�_dYbkZ_d]�ekh�h_]Aji�je�_cfehjWdj�_dj[bb[YjkWb�fhef[hjo�eh�j[YAdebe]o�eh�
_cf[Z[)�eh�Z[bWo�eh�fheA_X_j�jA[�?khjA[h�Z[l[befc[dj�eh�Yecc[hY_Wb_pWj_ed�e?�ed[�eh�ceh[�j[YAdebe]_[i�jAWj�h[bo�ed�ikYA�
W]h[[c[dji+

P[�YWddej�fh[l[dj�jA_hZ�fWhj_[i�?hec�Wbie�WYY[ii_d]�jAei[�j[YAdebe]_[i+�Bd�WZZ_j_ed)�ekh�b_Y[di[i�cWo�fbWY[�h[ijh_Yj_edi�ed�
ekh�?kjkh[�Xki_d[ii�effehjkd_j_[i+
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Bd�WZZ_j_ed�je�jA[�WXel[�h_iai)�_dj[bb[YjkWb�fhef[hjo�h_]Aji�jAWj�m[�b_Y[di[�_d�jA[�?kjkh[�cWo�_dYbkZ[�ikXb_Y[di[i�kdZ[h�
_dj[bb[YjkWb�fhef[hjo�emd[Z�Xo�jA_hZ�fWhj_[i)�_d�iec[�YWi[i�jAhek]A�ckbj_fb[�j_[hi+�MA[�WYj_edi�e?�ekh�b_Y[diehi�cWo�jA[h[?eh[�
W??[Yj�ekh�h_]Aji�je�ki[�ekh�ikXb_Y[di[Z�_dj[bb[YjkWb�fhef[hjo)�[l[d�_?�m[�Wh[�_d�Yecfb_WdY[�m_jA�Wbb�e?�jA[�eXb_]Wj_edi�kdZ[h�ekh�
b_Y[di[�W]h[[c[dji+�LAekbZ�ekh�b_Y[diehi�eh�Wdo�e?�jA[�kfijh[Wc�b_Y[diehi�?W_b�je�Yecfbo�m_jA�jA[_h�eXb_]Wj_edi�kdZ[h�jA[�
W]h[[c[dji�fkhikWdj�je�mA_YA�jA[o�eXjW_d�jA[�h_]Aji�jAWj�Wh[�ikXb_Y[di[Z�je�ki)�eh�iAekbZ�ikYA�W]h[[c[dji�X[�j[hc_dWj[Z�eh�
Wc[dZ[Z)�ekh�eh�ekh�fWhjd[hi^�WX_b_jo�je�?khjA[h�Yecc[hY_Wb_p[�ekh�j[YAdebe]o�eh�fheZkYji�][d[hWj[Z�ki_d]�ekh�j[YAdebe]o�cWo�
X[�cWj[h_Wbbo�AWhc[Z+

"khjA[h)�m[�cWo�dej�AWl[�jA[�h_]Aj�je�Yedjheb�jA[�fhei[Ykj_ed)�cW_dj[dWdY[�WdZ�[d?ehY[c[dj�e?�Wbb�e?�ekh�b_Y[di[Z�WdZ�
ikXb_Y[di[Z�_dj[bb[YjkWb�fhef[hjo)�WdZ�[l[d�mA[d�m[�Ze�AWl[�ikYA�h_]Aji)�m[�cWo�h[gk_h[�jA[�Yeef[hWj_ed�e?�ekh�b_Y[diehi�WdZ�
kfijh[Wc�b_Y[diehi)�mA_YA�cWo�dej�X[�?ehjAYec_d]+�Hkh�Xki_d[ii�YekbZ�X[�WZl[hi[bo�W??[Yj[Z�_?�m[�eh�ekh�b_Y[diehi�Wh[�kdWXb[�
je�fhei[Ykj[)�cW_djW_d�WdZ�[d?ehY[�ekh�b_Y[di[Z�WdZ�ikXb_Y[di[Z�_dj[bb[YjkWb�fhef[hjo�[??[Yj_l[bo+

Hkh�b_Y[diehi�cWo�AWl[�h[b_[Z�ed�jA_hZ*fWhjo�YedikbjWdji�eh�YebbWXehWjehi�eh�ed�?kdZi�?hec�jA_hZ�fWhj_[i�ikYA�jAWj�ekh�
b_Y[diehi�Wh[�dej�jA[�ieb[�WdZ�[nYbki_l[�emd[hi�e?�jA[�fWj[dji�WdZ�fWj[dj�Wffb_YWj_edi�m[�_d*b_Y[di[+�B?�ejA[h�jA_hZ�fWhj_[i�AWl[�
emd[hiA_f�h_]Aji�je�fWj[dji�eh�fWj[dj�Wffb_YWj_edi�m[�_d*b_Y[di[)�jA[o�cWo�X[�WXb[�je�b_Y[di[�ikYA�fWj[dji�je�ekh�Yecf[j_jehi)�WdZ�
ekh�Yecf[j_jehi�YekbZ�cWha[j�Yecf[j_d]�j[YAdebe]o�WdZ�i[hl_Y[i+�MA_i�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Yecf[j_j_l[�
fei_j_ed)�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+

Hkh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji�YekbZ�X[�cWj[h_Wbbo�WdZ�WZl[hi[bo�W??[Yj[Z�_?�m[�Wh[�
kdWXb[�je�[dj[h�_dje�d[Y[iiWho�W]h[[c[dji�ed�WYY[fjWXb[�j[hci�eh�Wj�Wbb)�_?�Wdo�d[Y[iiWho�b_Y[di[i�Wh[�ikXi[gk[djbo�j[hc_dWj[Z)�_?�
jA[�b_Y[diehi�?W_b�je�WX_Z[�Xo�jA[�j[hci�e?�jA[�b_Y[di[i�eh�?W_b�je�fh[l[dj�_d?h_d][c[dj�Xo�jA_hZ�fWhj_[i)�eh�_?�jA[�WYgk_h[Z�eh�
b_Y[di[Z�fWj[dji�eh�ejA[h�h_]Aji�Wh[�?ekdZ�je�X[�_dlWb_Z�eh�kd[d?ehY[WXb[+�Feh[el[h)�m[�YekbZ�[dYekdj[h�Z[bWoi�_d�jA[�
_djheZkYj_ed�e?�d[m�j[YAdebe]o�eh�i[hl_Y[i�mA_b[�m[�Wjj[cfj�je�Z[l[bef�Wbj[hdWj_l[i+� [?[di[�e?�Wdo�bWmik_j�eh�?W_bkh[�je�eXjW_d�
Wdo�e?�jA[i[�b_Y[di[i�ed�?WlehWXb[�j[hci�YekbZ�fh[l[dj�ki�?hec�Yecc[hY_Wb_p_d]�ekh�fbWj?ehc�WdZ�j[YAdebe]o�WdZ�WZlWdY_d]�
fWhjd[hiA_fi)�mA_YA�YekbZ�AWhc�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�ef[hWj_edi�WdZ�fheif[Yji+

AG�OC>�P4V�DG�CDNG�V4�RT4VGEV�4WT�KPVGNNGEVWCN�RT4RGTV>�TKI-VU�V-T4WI-4WV�V-G�Y4TNF�

"_b_d])�fhei[Ykj_d]�WdZ�Z[?[dZ_d]�fWj[dji�ed�ekh�fbWj?ehc)�j[YAdebe]o)�ie?jmWh[)�ioij[ci)�meha?bemi�WdZ�fheY[ii[i�_d�Wbb�
Yekdjh_[i�jAhek]Aekj�jA[�mehbZ�mekbZ�X[�fheA_X_j_l[bo�[nf[di_l[)�WdZ�ekh�_dj[bb[YjkWb�fhef[hjo�h_]Aji�_d�iec[�Yekdjh_[i�ekji_Z[�
jA[�Nd_j[Z�LjWj[i�YWd�X[�b[ii�[nj[di_l[�jAWd�jAei[�_d�jA[�Nd_j[Z�LjWj[i+�Bd�WZZ_j_ed)�jA[�bWmi�e?�iec[�?eh[_]d�Yekdjh_[i�Ze�dej�
fhej[Yj�_dj[bb[YjkWb�fhef[hjo�h_]Aji�je�jA[�iWc[�[nj[dj�Wi�jA[�bWmi�e?�jA[�Nd_j[Z�LjWj[i)�WdZ�[l[d�mA[h[�ikYA�fhej[Yj_ed�_i�
dec_dWbbo�WlW_bWXb[)�CkZ_Y_Wb�WdZ�]el[hdc[djWb�[d?ehY[c[dj�e?�ikYA�_dj[bb[YjkWb�fhef[hjo�h_]Aji�cWo�X[�bWYa_d]+�PA[jA[h�?_b[Z�
_d�jA[�Nd_j[Z�LjWj[i�eh�WXheWZ)�ekh�fWj[dj�Wffb_YWj_edi�cWo�X[�YAWbb[d][Z�eh�cWo�?W_b�je�h[ikbj�_d�_iik[Z�fWj[dji+�"khjA[h)�m[�
cWo�[dYekdj[h�Z_??_Ykbj_[i�_d�fhej[Yj_d]�WdZ�Z[?[dZ_d]�ikYA�h_]Aji�_d�?eh[_]d�Ckh_iZ_Yj_edi+��edi[gk[djbo)�m[�cWo�dej�X[�WXb[�je�
fh[l[dj�jA_hZ�fWhj_[i�?hec�fhWYj_Y_d]�ekh�_dl[dj_edi�_d�iec[�eh�Wbb�Yekdjh_[i�ekji_Z[�jA[�Nd_j[Z�LjWj[i)�eh�?hec�i[bb_d]�eh�
_cfehj_d]�fheZkYji�cWZ[�ki_d]�ekh�_dl[dj_edi�_d�WdZ�_dje�jA[�Nd_j[Z�LjWj[i�eh�ejA[h�Ckh_iZ_Yj_edi+��ecf[j_jehi�cWo�ki[�ekh�
j[YAdebe]_[i�_d�Ckh_iZ_Yj_edi�mA[h[�m[�AWl[�dej�eXjW_d[Z�fWj[dj�fhej[Yj_ed�je�Z[l[bef�jA[_h�emd�fbWj?ehc�eh�j[YAdebe]_[i�WdZ�
cWo�Wbie�i[bb�jA[_h�fheZkYji�eh�i[hl_Y[i�je�j[hh_jeh_[i�mA[h[�m[�AWl[�fWj[dj�fhej[Yj_ed)�Xkj�[d?ehY[c[dj�_i�dej�Wi�ijhed]�Wi�jAWj�_d�
jA[�Nd_j[Z�LjWj[i+�MA[i[�fbWj?ehci�WdZ�j[YAdebe]_[i�cWo�Yecf[j[�m_jA�ekhi+�Hkh�fWj[dji�eh�ejA[h�_dj[bb[YjkWb�fhef[hjo�h_]Aji�
cWo�dej�X[�[??[Yj_l[�eh�ik??_Y_[dj�je�fh[l[dj�jA[c�?hec�Yecf[j_d]+�Bd�WZZ_j_ed)�Y[hjW_d�Yekdjh_[i�AWl[�Yecfkbieho�b_Y[di_d]�
bWmi�kdZ[h�mA_YA�W�fWj[dj�emd[h�cWo�X[�Yecf[bb[Z�je�]hWdj�b_Y[di[i�je�ejA[h�fWhj_[i+�"khjA[hceh[)�cWdo�Yekdjh_[i�b_c_j�jA[�
[d?ehY[WX_b_jo�e?�fWj[dji�W]W_dij�ejA[h�fWhj_[i)�_dYbkZ_d]�]el[hdc[dj�W][dY_[i�eh�]el[hdc[dj�YedjhWYjehi+�Bd�jA[i[�Yekdjh_[i)�jA[�
fWj[dj�emd[h�cWo�AWl[�b_c_j[Z�h[c[Z_[i)�mA_YA�YekbZ�cWj[h_Wbbo�Z_c_d_iA�jA[�lWbk[�e?�Wdo�fWj[dji+�Bd�cWdo�?eh[_]d�Yekdjh_[i)�
fWj[dj�Wffb_YWj_edi�WdZ,eh�_iik[Z�fWj[dji)�eh�fWhji�jA[h[e?)�ckij�X[�jhWdibWj[Z�_dje�jA[�dWj_l[�bWd]kW][+�B?�ekh�fWj[dj�Wffb_YWj_edi�
eh�_iik[Z�fWj[dji�Wh[�jhWdibWj[Z�_dYehh[Yjbo)�jA[o�cWo�dej�WZ[gkWj[bo�Yel[h�ekh�j[YAdebe]_[i8�_d�iec[�Yekdjh_[i)�_j�cWo�dej�X[�
feii_Xb[�je�h[Yj_?o�Wd�_dYehh[Yj�jhWdibWj_ed)�mA_YA�cWo�h[ikbj�_d�fWj[dj�fhej[Yj_ed�jAWj�Ze[i�dej�WZ[gkWj[bo�Yel[h�ekh�
j[YAdebe]_[i�_d�jAei[�Yekdjh_[i+
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FWdo�YecfWd_[i�AWl[�[dYekdj[h[Z�i_]d_?_YWdj�fheXb[ci�_d�fhej[Yj_d]�WdZ�Z[?[dZ_d]�_dj[bb[YjkWb�fhef[hjo�h_]Aji�_d�?eh[_]d�
Ckh_iZ_Yj_edi+�MA[�b[]Wb�ioij[ci�e?�cWdo�ejA[h�Yekdjh_[i�Ze�dej�?Wleh�jA[�[d?ehY[c[dj�e?�fWj[dji�WdZ�ejA[h�_dj[bb[YjkWb�fhef[hjo�
fhej[Yj_ed)�fWhj_YkbWhbo�jAei[�h[bWj_d]�je�X_ej[YAdebe]o)�mA_YA�YekbZ�cWa[�_j�Z_??_Ykbj�?eh�ki�je�ijef�jA[�c_iWffhefh_Wj_ed�eh�
ejA[h�l_ebWj_edi�e?�ekh�_dj[bb[YjkWb�fhef[hjo�h_]Aji�_dYbkZ_d]�_d?h_d][c[dj�e?�ekh�fWj[dji�_d�ikYA�Yekdjh_[i+�IheY[[Z_d]i�je�
[d?ehY[�ekh�fWj[dj�h_]Aji�_d�?eh[_]d�Ckh_iZ_Yj_edi�YekbZ�h[ikbj�_d�ikXijWdj_Wb�Yeij�WdZ�Z_l[hj�ekh�[??ehji�WdZ�Wjj[dj_ed�?hec�ejA[h�
Wif[Yji�e?�ekh�Xki_d[ii)�YekbZ�fkj�ekh�fWj[dji�Wj�h_ia�e?�X[_d]�_dlWb_ZWj[Z�eh�_dj[hfh[j[Z�dWhhembo�WdZ�ekh�fWj[dj�Wffb_YWj_edi�Wj�
h_ia�e?�dej�_iik_d])�WdZ�YekbZ�fhelea[�jA_hZ�fWhj_[i�je�Wii[hj�YbW_ci�W]W_dij�ki+�P[�cWo�dej�fh[lW_b�_d�Wdo�bWmik_ji�jAWj�m[�
_d_j_Wj[)�eh�jAWj�Wh[�_d_j_Wj[Z�W]W_dij�ki)�WdZ�jA[�ZWcW][i�eh�ejA[h�h[c[Z_[i�WmWhZ[Z)�_?�Wdo)�cWo�dej�X[�Yecc[hY_Wbbo�
c[Wd_d]?kb+�Bd�WZZ_j_ed)�YAWd][i�_d�jA[�bWm�WdZ�b[]Wb�Z[Y_i_edi�Xo�Yekhji�_d�jA[�Nd_j[Z�LjWj[i�WdZ�?eh[_]d�Yekdjh_[i�cWo�W??[Yj�
ekh�WX_b_jo�je�eXjW_d�WZ[gkWj[�fhej[Yj_ed�?eh�ekh�j[YAdebe]_[i�WdZ�jA[�[d?ehY[c[dj�e?�_dj[bb[YjkWb�fhef[hjo+�:YYehZ_d]bo)�ekh�
[??ehji�je�[d?ehY[�ekh�_dj[bb[YjkWb�fhef[hjo�h_]Aji�WhekdZ�jA[�mehbZ�cWo�X[�_dWZ[gkWj[�je�eXjW_d�W�i_]d_?_YWdj�Yecc[hY_Wb�
WZlWdjW][�?hec�jA[�_dj[bb[YjkWb�fhef[hjo�jAWj�m[�Z[l[bef�eh�b_Y[di[+

5PVGNNGEVWCN�RT4RGTV>�TKI-VU�F4�P4V�PGEGUUCTKN>�CFFTGUU�CNN�R4VGPVKCN�V-TGCVU�V4�4WT�E4ORGVKVK;G�CF;CPVCIG�

MA[�Z[]h[[�e?�?kjkh[�fhej[Yj_ed�W??ehZ[Z�Xo�ekh�_dj[bb[YjkWb�fhef[hjo�h_]Aji�_i�kdY[hjW_d�X[YWki[�_dj[bb[YjkWb�fhef[hjo�h_]Aji�
AWl[�b_c_jWj_edi�WdZ�cWo�dej�WZ[gkWj[bo�fhej[Yj�ekh�Xki_d[ii�eh�f[hc_j�ki�je�cW_djW_d�ekh�Yecf[j_j_l[�WZlWdjW][+�"eh�[nWcfb[7

t ejA[hi�cWo�X[�WXb[�je�cWa[�fheZkYji�jAWj�Wh[�i_c_bWh�je�Wdo�jA[hWf[kj_Y�YWdZ_ZWj[i�][d[hWj[Z�Xo�ekh�fbWj?ehc�jAWj�ekh�
fWhjd[hi�cWo�Z[l[bef�Xkj�jAWj�Wh[�dej�Yel[h[Z�Xo�jA[�YbW_ci�e?�jA[�fWj[dji�jAWj�m[�eh�ekh�fWhjd[hi�AWl[�eh�b_Y[di[�eh�
cWo�emd�eh�b_Y[di[�_d�jA[�?kjkh[8

t m[)�eh�ekh�Ykhh[dj�eh�?kjkh[�fWhjd[hi)�c_]Aj�dej�AWl[�X[[d�jA[�?_hij�je�cWa[�jA[�_dl[dj_edi�Yel[h[Z�Xo�jA[�_iik[Z�fWj[dji�
WdZ�f[dZ_d]�fWj[dj�Wffb_YWj_edi�jAWj�m[�eh�ekh�fWhjd[hi�AWl[�eh�b_Y[di[�eh�cWo�AWl[�eh�b_Y[di[�_d�jA[�?kjkh[8

t m[)�eh�ekh�Ykhh[dj�eh�?kjkh[�fWhjd[hi)�c_]Aj�dej�AWl[�X[[d�jA[�?_hij�je�?_b[�fWj[dj�Wffb_YWj_edi�Yel[h_d]�Y[hjW_d�e?�ekh�eh�
jA[_h�_dl[dj_edi8

t ejA[hi�cWo�_dZ[f[dZ[djbo�Z[l[bef�i_c_bWh�eh�Wbj[hdWj_l[�j[YAdebe]_[i�eh�Zkfb_YWj[�Wdo�e?�ekh�j[YAdebe]_[i�m_jAekj�
_d?h_d]_d]�ekh�emd[Z�eh�b_Y[di[Z�_dj[bb[YjkWb�fhef[hjo�h_]Aji8

t _j�_i�feii_Xb[�jAWj�ekh�f[dZ_d]�fWj[dj�Wffb_YWj_edi�eh�jAei[�jAWj�m[�cWo�AebZ�_d�jA[�?kjkh[�m_bb�dej�b[WZ�je�_iik[Z�
fWj[dji8

t _iik[Z�fWj[dji�jAWj�m[�AebZ�h_]Aji�je�cWo�X[�A[bZ�_dlWb_Z�eh�kd[d?ehY[WXb[)�_dYbkZ_d]�Wi�W�h[ikbj�e?�b[]Wb�YAWbb[d][i�Xo�
ekh�Yecf[j_jehi8

t ekh�Yecf[j_jehi�c_]Aj�YedZkYj�h[i[WhYA�WdZ�Z[l[befc[dj�WYj_l_j_[i�_d�Yekdjh_[i�mA[h[�m[�Ze�dej�AWl[�fWj[dj�h_]Aji�
WdZ�jA[d�ki[�jA[�_d?ehcWj_ed�b[Whd[Z�?hec�ikYA�WYj_l_j_[i�je�Z[l[bef�Yecf[j_j_l[�fheZkYji�?eh�iWb[�_d�ekh�cWCeh�
Yecc[hY_Wb�cWha[ji8

t m[�YWddej�[dikh[�jAWj�Wdo�fWj[dji�_iik[Z�je�ki�eh�ekh�b_Y[diehi�m_bb�fhel_Z[�W�XWi_i�?eh�Wd�[nYbki_l[�cWha[j�?eh�ekh�
Yecc[hY_Wbbo�l_WXb[�j[YAdebe]o�eh�jA[hWf[kj_Y�YWdZ_ZWj[i�e?�ekh�fWhjd[hi�eh�m_bb�fhel_Z[�ki�eh�ekh�fWhjd[hi�m_jA�Wdo�
Yecf[j_j_l[�WZlWdjW][i8

t m[�YWddej�[dikh[�jAWj�ekh�Yecc[hY_Wb�WYj_l_j_[i�eh�fWhjd[hi^�jA[hWf[kj_Y�YWdZ_ZWj[i�m_bb�dej�_d?h_d][�jA[�fWj[dji�e?�
ejA[hi8

t m[�YWddej�[dikh[�jAWj�m[�m_bb�X[�WXb[�je�?khjA[h�Yecc[hY_Wb_p[�ekh�j[YAdebe]o�ed�W�ikXijWdj_Wb�iYWb[)�_?�Wffhel[Z)�
X[?eh[�jA[�h[b[lWdj�fWj[dji�jAWj�m[�AebZ�eh�b_Y[di[�[nf_h[8

t m[�YWddej�[dikh[�jAWj�Wdo�e?�ekh�fWj[dji)�eh�Wdo�e?�ekh�f[dZ_d]�fWj[dj�Wffb_YWj_edi)�_?�_iik[Z)�eh�jAei[�e?�ekh�b_Y[diehi)�
m_bb�_dYbkZ[�YbW_ci�AWl_d]�W�iYef[�ik??_Y_[dj�je�fhej[Yj�ekh�j[YAdebe]o8

t m[�cWo�dej�Z[l[bef�WZZ_j_edWb�fhefh_[jWho�j[YAdebe]_[i�jAWj�Wh[�fWj[djWXb[8
t jA[�fWj[dji�eh�_dj[bb[YjkWb�fhef[hjo�h_]Aji�e?�ejA[hi�cWo�AWhc�ekh�Xki_d[ii8�WdZ
t m[�cWo�YAeei[�dej�je�?_b[�W�fWj[dj�Wffb_YWj_ed�_d�ehZ[h�je�cW_djW_d�Y[hjW_d�jhWZ[�i[Yh[ji�eh�adem*Aem)�WdZ�W�jA_hZ�fWhjo�

cWo�ikXi[gk[djbo�?_b[�W�fWj[dj�Yel[h_d]�ikYA�_dj[bb[YjkWb�fhef[hjo+

LAekbZ�Wdo�e?�jA[i[�[l[dji�eYYkh)�jA[o�YekbZ�AWl[�W�cWj[h_Wb�WZl[hi[�[??[Yj�ed�ekh�Xki_d[ii)�?_dWdY_Wb�YedZ_j_ed)�h[ikbji�e?�
ef[hWj_edi�WdZ�fheif[Yji+
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5H�YG�CTG�WPCDNG�V4�RT4VGEV�V-G�E4PHKFGPVKCNKV>�4H�4WT�KPH4TOCVK4P�CPF�4WT�VTCFG�UGETGVU��V-G�;CNWG�4H�4WT�VGE-P4N4I>�E4WNF�DG�
OCVGTKCNN>�CPF�CF;GTUGN>�CHHGEVGF�CPF�4WT�DWUKPGUU�E4WNF�DG�-CTOGF�

P[�h[bo�ed�jhWZ[�i[Yh[ji�WdZ�Yed?_Z[dj_Wb_jo�W]h[[c[dji�je�fhej[Yj�ekh�kdfWj[dj[Z�adem*Aem)�j[YAdebe]o�WdZ�ejA[h�
fhefh_[jWho�_d?ehcWj_ed)�_dYbkZ_d]�fWhji�e?�ekh�j[YAdebe]o�fbWj?ehc)�WdZ�je�cW_djW_d�ekh�Yecf[j_j_l[�fei_j_ed+�Aem[l[h)�jhWZ[�
i[Yh[ji�WdZ�adem*Aem�YWd�X[�Z_??_Ykbj�je�fhej[Yj+�Bd�WZZ_j_ed�je�fkhik_d]�fWj[dji�ed�ekh�j[YAdebe]o)�m[�jWa[�ij[fi�je�fhej[Yj�ekh�
_dj[bb[YjkWb�fhef[hjo�WdZ�fhefh_[jWho�j[YAdebe]o�Xo�[dj[h_d]�_dje�W]h[[c[dji)�_dYbkZ_d]�Yed?_Z[dj_Wb_jo�W]h[[c[dji)�ded*
Z_iYbeikh[�W]h[[c[dji�WdZ�_dj[bb[YjkWb�fhef[hjo�Wii_]dc[dj�W]h[[c[dji)�m_jA�ekh�[cfbeo[[i)�YedikbjWdji)�WYWZ[c_Y�_dij_jkj_edi)�
YehfehWj[�fWhjd[hi�WdZ)�mA[d�d[[Z[Z)�ekh�WZl_i[hi+�Aem[l[h)�m[�YWddej�X[�Y[hjW_d�jAWj�ikYA�W]h[[c[dji�AWl[�X[[d�[dj[h[Z�_dje�
m_jA�Wbb�h[b[lWdj�fWhj_[i)�WdZ�m[�YWddej�X[�Y[hjW_d�jAWj�ekh�jhWZ[�i[Yh[ji�WdZ�ejA[h�Yed?_Z[dj_Wb�fhefh_[jWho�_d?ehcWj_ed�m_bb�dej�
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t jA[�WX_b_jo�e?�ekh�;eWhZ�je�WkjAeh_p[�jA[�_iikWdY[�e?�iAWh[i�e?�fh[?[hh[Z�ijeYa�WdZ�je�Z[j[hc_d[�jA[�fh_Y[�WdZ�ejA[h�
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mWhhWdj�AebZ[hi�m_bb�X[�kdb_a[bo�je�[n[hY_i[�ikYA�i[Ykh_j_[i+�MA[h[�_i�de�]kWhWdj[[�jAWj�ekh�IkXb_Y�PWhhWdji�m_bb�X[�_d�jA[�ced[o�
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jA[�mWhhWdj�W]h[[c[dj�]el[hd_d]�jAei[�i[Ykh_j_[i+�MA[�[n[hY_i[�fh_Y[�e?�jA[�mWhhWdji�_i��..+2-�f[h�iAWh[+�Me�jA[�[nj[dj�ikYA�
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beii�e?��31+5�c_bb_ed�?eh�jA[�f[h_eZ)�WZCkij[Z�Xo�d[j�ded*YWiA�YAWh][i�e?��00+0�c_bb_ed�WdZ�W�d[j�YAWd][�_d�ef[hWj_d]�Wii[ji�WdZ�
b_WX_b_j_[i�e?��2+-�c_bb_ed+�MA[�d[j�ded*YWiA�YAWh][i�fh_cWh_bo�Yedi_ij[Z�e?�iAWh[*XWi[Z�Yecf[diWj_ed�[nf[di[�e?��.2+5�c_bb_ed�
WdZ�Z[fh[Y_Wj_ed�WdZ�Wcehj_pWj_ed�[nf[di[�e?��/.+5�c_bb_ed)�mA_YA�m[h[�fWhj_Wbbo�e??i[j�Xo�W�]W_d�ed�iWb[�e?�Wd�_ed�YAWdd[b�
Wii[j�e?��0+-�c_bb_ed�WdZ�W��.+2�c_bb_ed�YAWd][�_d�Z[?[hh[Z�_dYec[�jWn[i)�d[j+�MA[�d[j�YAWd][�_d�ef[hWj_d]�Wii[ji�WdZ�b_WX_b_j_[i�
mWi�fh_cWh_bo�Zh_l[d�Xo�W�Z[Yh[Wi[�_d�Z[?[hh[Z�h[l[dk[�e?��.+3�c_bb_ed)�W�Z[Yh[Wi[�_d�ef[hWj_d]�b[Wi[�b_WX_b_j_[i�e?��/+5�c_bb_ed)�
WdZ�Wd�_dYh[Wi[�_d�fh[fW_Z�[nf[di[i�WdZ�ejA[h�Ykhh[dj�Wii[ji�e?��.+.�c_bb_ed+

 kh_d]�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/1)�YWiA�ki[Z�_d�ef[hWj_d]�WYj_l_j_[i�e?��06+4�c_bb_ed�fh_cWh_bo�h[?b[Yj[Z�ekh�d[j�
beii�e?��3/+-�c_bb_ed�?eh�jA[�f[h_eZ)�WZCkij[Z�Xo�d[j�ded*YWiA�YAWh][i�e?��0/+2�c_bb_ed�WdZ�W�d[j�YAWd][�_d�ef[hWj_d]�Wii[ji�WdZ�
b_WX_b_j_[i�e?��.-+/�c_bb_ed+�MA[�d[j�ded*YWiA�YAWh][i�fh_cWh_bo�Yedi_ij[Z�e?�iAWh[*XWi[Z�Yecf[diWj_ed�[nf[di[�e?��/.+2�c_bb_ed�
WdZ�Z[fh[Y_Wj_ed�WdZ�Wcehj_pWj_ed�[nf[di[�e?��/0+3�c_bb_ed)�mA_YA�m[h[�fWhj_Wbbo�e??i[j�Xo�W��6+-�c_bb_ed�YAWd][�_d�Z[?[hh[Z�
_dYec[�jWn[i)�d[j+�MA[�d[j�YAWd][�_d�ef[hWj_d]�Wii[ji�WdZ�b_WX_b_j_[i�mWi�fh_cWh_bo�Zh_l[d�Xo�W�Z[Yh[Wi[�_d�Z[?[hh[Z�h[l[dk[�e?�
�3+-�c_bb_ed)�W�Z[Yh[Wi[�_d�ef[hWj_d]�b[Wi[�b_WX_b_j_[i�e?��/+1�c_bb_ed)�WdZ�W�Z[Yh[Wi[�_d�WYYekdji�fWoWXb[)�WYYhk[Z�[nf[di[i)�WdZ�
ejA[h�b_WX_b_j_[i�e?��/+1�c_bb_ed+
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 kh_d]�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/2)�YWiA�fhel_Z[Z�Xo�_dl[ij_d]�WYj_l_j_[i�e?��3+2�c_bb_ed�fh_cWh_bo�Yedi_ij[Z�e?�
�2-+5�c_bb_ed�e?�YWiA�?hec�jA[�cWjkh_jo�e?�iAehj*j[hc�_dl[ijc[dji�WdZ��0+-�c_bb_ed�e?�fheY[[Zi�?hec�jA[�iWb[�e?�Wd�_ed�YAWdd[b�
Wii[j)�fWhj_Wbbo�e??i[j�Xo��13+6�c_bb_ed�e?�YWiA�ki[Z�je�fkhYAWi[�iAehj*j[hc�_dl[ijc[dji+

 kh_d]�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/1)�YWiA�fhel_Z[Z�Xo�_dl[ij_d]�WYj_l_j_[i�e?��04+6�c_bb_ed�fh_cWh_bo�Yedi_ij[Z�e?�
�45+-�c_bb_ed�e?�YWiA�?hec�jA[�cWjkh_jo�e?�iAehj*j[hc�_dl[ijc[dji�fWhj_Wbbo�e??i[j�Xo��1-+0�c_bb_ed�e?�YWiA�ki[Z�je�fkhYAWi[�
iAehj*j[hc�_dl[ijc[dji+

.!PE�COL-�1F.!.#F.D�,#4FSF4FBP�

 kh_d]�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/2)�YWiA�fhel_Z[Z�Xo�?_dWdY_d]�WYj_l_j_[i�mWi��/4+6�c_bb_ed)�mA_YA�fh_cWh_bo�
Yedi_ij[Z�e?�d[j�fheY[[Zi�?hec�jA[�_iikWdY[�e?�ekh�Yecced�ijeYa�_d�jA[�:k]kij�/-/2�IBI!+

 kh_d]�jA[�o[Wh�[dZ[Z� [Y[cX[h�0.)�/-/1)�YWiA�fhel_Z[Z�Xo�?_dWdY_d]�WYj_l_j_[i�mWi��.0+-�c_bb_ed)�mA_YA�fh_cWh_bo�
Yedi_ij[Z�e?��..+1�c_bb_ed�?eh�jA[�_iikWdY[�e?�Yecced�ijeYa�kdZ[h�jA[�:MF�?WY_b_jo)�d[j�e?�Yecc_ii_edi�WdZ��0+0�c_bb_ed�e?�
fheY[[Zi�?hec�jA[�_iikWdY[�e?�Yecced�ijeYa�?hec�ijeYa�Yecf[diWj_ed�fbWdi+
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MA[�fh[fWhWj_ed�e?�?_dWdY_Wb�ijWj[c[dji�_d�Yed?ehc_jo�m_jA�@::I�h[gk_h[i�[ij_cWj[i�WdZ�Wiikcfj_edi�jAWj�W??[Yj�jA[�
h[fehj[Z�Wcekdji�e?�Wii[ji�WdZ�b_WX_b_j_[i)�h[l[dk[i�WdZ�[nf[di[i)�WdZ�h[bWj[Z�Z_iYbeikh[i�e?�Yedj_d][dj�b_WX_b_j_[i�_d�jA[�
Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�WYYecfWdo_d]�dej[i+�MA[�L!��AWi�Z[?_d[Z�W�YecfWdo^i�Yh_j_YWb�WYYekdj_d]�feb_Y_[i�Wi�jA[�
ed[i�jAWj�Wh[�ceij�_cfehjWdj�je�jA[�fehjhWoWb�e?�jA[�YecfWdo^i�?_dWdY_Wb�YedZ_j_ed�WdZ�h[ikbji�e?�ef[hWj_edi)�WdZ�mA_YA�h[gk_h[�
jA[�YecfWdo�je�cWa[�_ji�ceij�Z_??_Ykbj�WdZ�ikXC[Yj_l[�CkZ]c[dji)�e?j[d�Wi�W�h[ikbj�e?�jA[�d[[Z�je�cWa[�[ij_cWj[i�e?�cWjj[hi�jAWj�
Wh[�_dA[h[djbo�kdY[hjW_d+�;Wi[Z�ed�jA_i�Z[?_d_j_ed)�m[�AWl[�_Z[dj_?_[Z�jA[�Yh_j_YWb�WYYekdj_d]�feb_Y_[i�WdZ�CkZ]c[dji�WZZh[ii[Z�
X[bem+�P[�Wbie�AWl[�ejA[h�a[o�WYYekdj_d]�feb_Y_[i)�mA_YA�_dlebl[�jA[�ki[�e?�[ij_cWj[i)�CkZ]c[dji)�WdZ�Wiikcfj_edi�jAWj�Wh[�
i_]d_?_YWdj�je�kdZ[hijWdZ_d]�ekh�h[ikbji+�"eh�WZZ_j_edWb�_d?ehcWj_ed)�i[[�yGej[�/�w�LkccWho�e?�L_]d_?_YWdj�:YYekdj_d]�Ieb_Y_[iz�
_d�jA[�dej[i�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�Wff[Wh_d]�[bi[mA[h[�_d�jA_i�:ddkWb�K[fehj�?eh�W�?kbb�Z[iYh_fj_ed�e?�
WYYekdj_d]�fhedekdY[c[dji�mA_YA�m[�AWl[�h[Y[djbo�WZefj[Z�WdZ�jA[�_cfWYj�je�ekh�?_dWdY_Wb�ijWj[c[dji�kfed�WZefj_ed+�
:bjAek]A�m[�X[b_[l[�jAWj�ekh�[ij_cWj[i)�Wiikcfj_edi)�WdZ�CkZ]c[dji�Wh[�h[WiedWXb[)�jA[o�Wh[�XWi[Z�kfed�_d?ehcWj_ed�fh[i[djbo�
WlW_bWXb[+�:YjkWb�h[ikbji�cWo�Z_??[h�i_]d_?_YWdjbo�?hec�jA[i[�[ij_cWj[i�kdZ[h�Z_??[h[dj�Wiikcfj_edi)�CkZ]c[dji)�eh�YedZ_j_edi+
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MA[��ecfWdo^i�h[l[dk[�_i�jof_YWbbo�Z[h_l[Z�?hec�b_Y[di[�W]h[[c[dji�m_jA�_ji�fWhjd[hi�WdZ�Yedi_iji�e?7�%_&�kf?hedj�eh�WddkWb�
fWoc[dji�?eh�j[YAdebe]o�WYY[ii�%b_Y[di[�h[l[dk[&)�%__&�fWoc[dji�?eh�jA[�f[h?ehcWdY[�e?�h[i[WhYA�i[hl_Y[i�%i[hl_Y[�h[l[dk[&)�%___&�
Zemdijh[Wc�fWoc[dji�_d�jA[�?ehc�e?�fh[Yb_d_YWb)�_dj[bb[YjkWb�fhef[hjo)�Yb_d_YWb)�h[]kbWjeho)�WdZ�Yecc[hY_Wb�c_b[ijed[i�
%c_b[ijed[�h[l[dk[&�WdZ�%_l&�heoWbj_[i�ed�d[j�iWb[i�?hec�ekh�fWhjd[hi^�fheZkYj�iWb[i�%heoWbjo�h[l[dk[&+

:j�jA[�_dY[fj_ed�e?�[WYA�W]h[[c[dj)�m[�Z[j[hc_d[�mA_YA�fhec_i[i�h[fh[i[dj�Z_ij_dYj�f[h?ehcWdY[�eXb_]Wj_edi)�?eh�mA_YA�
cWdW][c[dj�ckij�ki[�i_]d_?_YWdj�CkZ]c[dj+�:ZZ_j_edWbbo)�Wj�_dY[fj_ed�WdZ�Wj�[WYA�h[fehj_d]�ZWj[�jA[h[W?j[h)�m[�ckij�Z[j[hc_d[�
WdZ�kfZWj[)�Wi�Wffhefh_Wj[)�jA[�jhWdiWYj_ed�fh_Y[)�mA_YA�_dYbkZ[i�lWh_WXb[�Yedi_Z[hWj_ed�ikYA�Wi�Z[l[befc[dj�WdZ�Yecc[hY_Wb�
c_b[ijed[i+�P[�_dYbkZ[�Yedj_d][dj�c_b[ijed[�XWi[Z�fWoc[dji�_d�jA[�[ij_cWj[Z�jhWdiWYj_ed�fh_Y[�mA[d�jA[h[�_i�W�XWi_i�je�
h[WiedWXbo�[ij_cWj[�jA[�Wcekdj�e?�jA[�fWoc[dj�WdZ�_j�_i�fheXWXb[�e?�X[_d]�WYA_[l[Z+�MA[i[�[ij_cWj[i�Wh[�XWi[Z�ed�A_ijeh_YWb�
[nf[h_[dY[)�Wdj_Y_fWj[Z�h[ikbji�WdZ�cWdW][c[dj^i�X[ij�CkZ]c[dj�Wj�jA[�j_c[+�B?�jA[�Yedj_d][dj�c_b[ijed[�XWi[Z�fWoc[dj�_i�iWb[i*
XWi[Z)�m[�Wffbo�jA[�heoWbjo�h[Ye]d_j_ed�YedijhW_dj�WdZ�h[YehZ�h[l[dk[�mA[d�jA[�kdZ[hbo_d]�iWb[�AWi�jWa[d�fbWY[+�L_]d_?_YWdj�
CkZ]c[dji�ckij�X[�cWZ[�_d�Z[j[hc_d_d]�jA[�jhWdiWYj_ed�fh_Y[�?eh�b_Y[di[i�e?�_dj[bb[YjkWb�fhef[hjo+�;[YWki[�e?�jA[�h_ia�jAWj�
fheZkYji�_d�Z[l[befc[dj�m_jA�fWhjd[hi�m_bb�dej�h[WYA�Z[l[befc[dj�XWi[Z�c_b[ijed[i�eh�h[Y[_l[�h[]kbWjeho�WffhelWb)�m[�
][d[hWbbo�h[Ye]d_p[�Wdo�Yedj_d][dj�fWoc[dji�jAWj�mekbZ�X[�Zk[�kfed�WYA_[l[c[dj�e?�jA[�Z[l[befc[dj�c_b[ijed[�eh�h[]kbWjeho�
WffhelWb+
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@eeZm_bb�_i�j[ij[Z�WddkWbbo�?eh�_cfW_hc[dj�_d�jA[�?ekhjA�gkWhj[h�e?�ekh�?_iYWb�o[Wh)�WdZ�mA[d[l[h�[l[dji�eh�YAWd][i�_d�
Y_hYkcijWdY[i�_dZ_YWj[�jAWj�_j�_i�ceh[�b_a[bo�jAWd�dej�jAWj�jA[�?W_h�lWbk[�_i�b[ii�jAWd�jA[�YWhho_d]�lWbk[+�!l[dji�jAWj�mekbZ�
_dZ_YWj[�_cfW_hc[dj�WdZ�jh_]][h�Wd�_dj[h_c�_cfW_hc[dj�j[ij�_dYbkZ[)�Xkj�Wh[�dej�b_c_j[Z�je)�Ykhh[dj�[Yedec_Y�WdZ�cWha[j�
YedZ_j_edi)�_dYbkZ_d]�W�Z[Yb_d[�_d�cWha[j�YWf_jWb_pWj_ed)�W�i_]d_?_YWdj�WZl[hi[�YAWd][�_d�b[]Wb�?WYjehi)�Xki_d[ii�Yb_cWj[�eh�
ef[hWj_edWb�f[h?ehcWdY[�e?�jA[�Xki_d[ii+

@eeZm_bb�_cfW_hc[dj�_i�Wii[ii[Z�Wj�jA[�h[fehj_d]�kd_j�b[l[b+� kh_d]�jA[�]eeZm_bb�_cfW_hc[dj�h[l_[m)�m[�Wii[ii�gkWb_jWj_l[�
?WYjehi�je�Z[j[hc_d[�mA[jA[h�_j�_i�ceh[�b_a[bo�jAWd�dej�jAWj�jA[�?W_h�lWbk[i�e?�ekh�h[fehj_d]�kd_ji�Wh[�b[ii�jAWd�jA[�YWhho_d]�
Wcekdji)�_dYbkZ_d]�]eeZm_bb+�MA[�gkWb_jWj_l[�?WYjehi�_dYbkZ[)�Xkj�Wh[�dej�b_c_j[Z�je)�cWYhe[Yedec_Y�YedZ_j_edi)�_dZkijho�WdZ�
cWha[j�Yedi_Z[hWj_edi)�WdZ�ekh�el[hWbb�?_dWdY_Wb�f[h?ehcWdY[+�B?)�W?j[h�Wii[ii_d]�jA[�jejWb_jo�e?�jA[i[�gkWb_jWj_l[�?WYjehi)�m[�
Z[j[hc_d[�jAWj�_j�_i�dej�ceh[�b_a[bo�jAWd�dej�jAWj�jA[�?W_h�lWbk[i�e?�ekh�h[fehj_d]�kd_ji�Wh[�b[ii�jAWd�jA[�YWhho_d]�Wcekdji)�jA[d�de�
WZZ_j_edWb�Wii[iic[dj�_i�Z[[c[Z�d[Y[iiWho+�HjA[hm_i[)�m[�YecfWh[�jA[�[ij_cWj[Z�?W_h�lWbk[i�e?�jA[�h[fehj_d]�kd_ji�m_jA�jA[�
YWhho_d]�lWbk[i)�_dYbkZ_d]�]eeZm_bb+�B?�jA[�YWhho_d]�Wcekdji�e?�jA[�h[fehj_d]�kd_ji�[nY[[Z�jA[�?W_h�lWbk[i)�m[�h[YehZ�Wd�
_cfW_hc[dj�beii�XWi[Z�ed�jA[�Z_??[h[dY[+�B?�W�gkWdj_jWj_l[�Wii[iic[dj�_i�f[h?ehc[Z)�jA[�[lWbkWj_ed�_dYbkZ[i�[ij_cWj[i�e?�YWiA�
?bem�fheC[Yj_edi�WdZ�_dYbkZ[i�Wiikcfj_edi�ikYA�Wi�h[l[dk[�]hemjA)�j[hc_dWb�lWbk[i�WdZ�Z_iYekdj�hWj[i+�P[�Wbie�Yedi_Z[h�ekh�
cWha[j�YWf_jWb_pWj_ed�Wi�W�fWhj�e?�ekh�WdWboi_i+�P[�cWo�[b[Yj�je�XofWii�jA[�gkWb_jWj_l[�Wii[iic[dj�_d�W�f[h_eZ�WdZ�fheY[[Z�je�
f[h?ehc�jA[�gkWdj_jWj_l[�]eeZm_bb�_cfW_hc[dj�j[ij+
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P[�h[l_[m�_djWd]_Xb[�Wii[ji�WdZ�ejA[h�bed]*b_l[Z�Wii[ji�?eh�_cfW_hc[dj�_dZ_YWjehi�ed�W�h[]kbWh�XWi_i+�B?�_dZ_YWjehi�[n_ij)�m[�
Wii[ii�h[Yel[hWX_b_jo�Xo�YecfWh_d]�jA[�Wii[j�]hekf^i�YWhho_d]�Wcekdj�je�jA[�ikc�e?�_ji�[ij_cWj[Z�kdZ_iYekdj[Z�YWiA�?bemi+�B?�
jA[�W??[Yj[Z�Wii[j�]hekf�_i�dej�h[Yel[hWXb[)�m[�c[Wikh[�WdZ�h[YehZ�Wd�_cfW_hc[dj�YAWh][�?eh�Wdo�[nY[ii�YWhho_d]�lWbk[+�
BdZ_YWjehi�_dYbkZ[�i_]d_?_YWdj�Z[Yb_d[i�_d�cWha[j�YWf_jWb_pWj_ed)�YAWd][i�_d�[nf[Yj[Z�YWiA�?bemi)�eh�kj_b_pWj_ed�fWjj[hdi+

"W_h�lWbk[�[ij_cWj[i�Wh[�XWi[Z�ed�Z_iYekdj[Z�YWiA�?bemi)�h[gk_h_d]�Wiikcfj_edi�WXekj�?kjkh[�YWiA�?bemi)�j_c_d])�WdZ�
Z_iYekdj�hWj[i�h[?b[Yj_d]�h_ia�WdZ�cWha[j�fWhj_Y_fWdj�Yedi_Z[hWj_edi+�L_]d_?_YWdj�CkZ]c[dj�_i�h[gk_h[Z�je�[ij_cWj[�jA[�Wcekdj�WdZ�
j_c_d]�e?�?kjkh[�YWiA�?bemi�WdZ�jA[�h[bWj_l[�h_ia�e?�WYA_[l_d]�jAei[�YWiA�?bemi+�

:iikcfj_edi�h[]WhZ_d]�?kjkh[�lWbk[i�WdZ�ki[?kb�b_l[i�Wh[�_dA[h[djbo�ikXC[Yj_l[�WdZ�_d?bk[dY[Z�Xo�_dj[hdWb�?eh[YWiji)�
Xki_d[ii�ijhWj[]o�WdZ�[nj[hdWb�?WYjehi�ikYA�Wi�_dZkijho�WdZ�[Yedec_Y�YedZ_j_edi+�B?�WYjkWb�h[ikbji�Z_??[h�?hec�?eh[YWiji�eh�cWha[j�
YWf_jWb_pWj_ed�Z[Yb_d[i)�WZZ_j_edWb�_cfW_hc[dj�YAWh][i�cWo�X[�h[gk_h[Z)�mA_YA�YekbZ�cWj[h_Wbbo�_cfWYj�d[j�_dYec[�WdZ�Wii[j�
lWbk[i+

 kh_d]�jA[�?ekhjA�gkWhj[h�e?�/-/2)�m[�[b[Yj[Z�je�XofWii�jA[�gkWb_jWj_l[�Wii[iic[dj�WdZ�fheY[[Z[Z�je�f[h?ehc�jA[�
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.+ "_dWdY_Wb�LjWj[c[dji+
�

BdZ[n�je��edieb_ZWj[Z�"_dWdY_Wb�LjWj[c[dji 42
K[fehj�e?�BdZ[f[dZ[dj�K[]_ij[h[Z�IkXb_Y�:YYekdj_d]�"_hc 43
�edieb_ZWj[Z�;WbWdY[�LA[[ji 44
�edieb_ZWj[Z�LjWj[c[dji�e?�Hf[hWj_edi 45
�edieb_ZWj[Z�LjWj[c[dji�e?��ecfh[A[di_l[�Eeii 46
�edieb_ZWj[Z�LjWj[c[dji�e?�LjeYaAebZ[hi^�!gk_jo� 5-
�edieb_ZWj[Z�LjWj[c[dji�e?��WiA�"bemi 5.
Gej[i�je��edieb_ZWj[Z�"_dWdY_Wb�LjWj[c[dji 5/

/+ "_dWdY_Wb�LjWj[c[dji�LYA[Zkb[i+

:bb�iYA[Zkb[i�Wh[�ec_jj[Z�X[YWki[�jA[o�Wh[�dej�Wffb_YWXb[�eh�jA[�h[gk_h[Z�_d?ehcWj_ed�_i�_d�jA[�?_dWdY_Wb�ijWj[c[dji�eh�dej[i�
jA[h[je+

0+ !nA_X_ji+

:�b_ij�e?�[nA_X_ji�_i�i[j�?ehjA�ed�jA[�!nA_X_j�BdZ[n�_cc[Z_Wj[bo�fh[Y[Z_d]�jA[�i_]dWjkh[�fW][�e?�jA_i�:ddkWb�K[fehj�WdZ�_i�
_dYehfehWj[Z�A[h[_d�Xo�h[?[h[dY[+
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/+.(

:]h[[c[dj�WdZ�IbWd�e?�F[h][h)�ZWj[Z�FWhYA�/0)�
/-//)�Xo�WdZ�Wced]�:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�
BB)�Hhm[bb�F[h][h�LkX�BdY+)�E_]WdZ�IAWhcWY[kj_YWbi�
BdYehfehWj[Z�WdZ�Hcd_:X)�BdY+ L*1 000*/312/2 L[fj[cX[h�/4)�/-// /+.

/+/(

L[fWhWj_ed�WdZ� _ijh_Xkj_ed�:]h[[c[dj)�ZWj[Z�FWhYA�
/0)�/-//)�Xo�WdZ�Wced]�:l_ijW�IkXb_Y�:Ygk_i_j_ed�
�ehf+�BB)�E_]WdZ�IAWhcWY[kj_YWbi�BdYehfehWj[Z�WdZ�
Hcd_:X)�BdY+ L*1 000*/312/2 L[fj[cX[h�/4)�/-// /+/

0+. �[hj_?_YWj[�e?�BdYehfehWj_ed�e?�jA[�K[]_ijhWdj .-*D --.*1-4/- FWhYA�0-)�/-/0 0+.
0+/ ;obWmi�e?�jA[�K[]_ijhWdj 5*D --.*1-4/- Gel[cX[h�4)�/-// 0+/

1+.
PWhhWdj�:]h[[c[dj)�ZWj[Z�:k]kij�6)�/-/.)�X[jm[[d�
:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB�WdZ��edj_d[djWb�
LjeYa�MhWdi?[h�#�Mhkij��ecfWdo)�Wi�mWhhWdj�W][dj 5*D --.*1-4/- :k]kij�./)�/-/. 1+.

1+/

:ii_]dc[dj)�:iikcfj_ed�WdZ�:c[dZc[dj�
:]h[[c[dj)�ZWj[Z�Gel[cX[h�.)�/-//)�Xo�WdZ�Wced]�
Hcd_:X)�BdY+)��edj_d[djWb�LjeYa�MhWdi?[h�#�Mhkij�
�ecfWdo�WdZ��ecfkj[hiAWh[�Mhkij��ecfWdo)�G+:+ 5*D --.*1-4/- Gel[cX[h�4)�/-// 1+/
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1+0 Lf[Y_c[d�PWhhWdj��[hj_?_YWj[ L*.,: 000*/24.44 Ckbo�/5)�/-/. 1+0

1+1 Lf[Y_c[d��ecced�LjeYa��[hj_?_YWj[�e?�Hcd_:X)�
BdY+ L*1 000*/312/2 L[fj[cX[h�/4)�/-// 1+2

1+2  [iYh_fj_ed�e?�K[]_ij[h[Z�L[Ykh_j_[i .-*D --.*1-4/- FWhYA�0-)�/-/0 1+2

.-+.
Ih_lWj[�IbWY[c[dj�PWhhWdji�IkhYAWi[�:]h[[c[dj)�
ZWj[Z�:k]kij�6)�/-/.)�X[jm[[d�:l_ijW�IkXb_Y�
:Ygk_i_j_ed��ehf+�BB�WdZ�:l_ijW�:Ygk_i_j_ed�EI�BB 5*D --.*1-4/- :k]kij�./)�/-/. .-+0

.-+/ 

"ehc�e?�BdZ[cd_jo�:]h[[c[dji)�ZWj[Z�:k]kij�6)�
/-/.)�X[jm[[d�:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB)�
[WYA�e?�_ji�e??_Y[hi�WdZ�Z_h[Yjehi�WdZ�:l_ijW�
:Ygk_i_j_ed�EI�BB 5*D --.*1-4/- :k]kij�./)�/-/. .-+3

.-+0
L[Ykh_j_[i�LkXiYh_fj_ed�:]h[[c[dj)�ZWj[Z�"[XhkWho�
./)�/-/.)�X[jm[[d�:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB�
WdZ�jA[�Lfedieh L*.,: 000*/24.44 Ckbo�/5)�/-/. .-+4

.-+1

Lfedieh�Bdi_Z[h�:]h[[c[dj)�ZWj[Z�FWhYA�/0)�/-//)�
Xo�WdZ�Wced]�Hcd_:X)�BdY+)�:l_ijW�IkXb_Y�
:Ygk_i_j_ed��ehf+�BB)�:l_ijW�:Ygk_i_j_ed�EI�BB�WdZ�
jA[�ejA[h�fWhj_[i�i_]dWjeho�jA[h[je L*1 000*/312/2 L[fj[cX[h�/4)�/-// .-+..

.-+2q

:c[dZ[Z�WdZ�K[ijWj[Z�K[]_ijhWj_ed�WdZ�LjeYaAebZ[h�
K_]Aji�:]h[[c[dj)�ZWj[Z�Gel[cX[h�.)�/-//�Xo�WdZ�
Wced]�Hcd_:X)�BdY+)�:l_ijW�:Ygk_i_j_ed�EI�BB�WdZ�
jA[�ejA[h�fWhj_[i�dWc[Z�jA[h[_d 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+4

.-+3

:c[dZ[Z�WdZ�K[ijWj[Z�"ehmWhZ�IkhYAWi[�
:]h[[c[dj)�ZWj[Z�FWhYA�/0)�/-//)�Xo�WdZ�Wced]�
:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB)�:l_ijW�
:Ygk_i_j_ed�EI�BB�WdZ�Hcd_:X)�BdY+ L*1 000*/312/2 L[fj[cX[h�/4)�/-// .-+./

.-+4(

:c[dZ[Z�WdZ�K[ijWj[Z�!cfbeo[[�FWjj[hi�
:]h[[c[dj)�ZWj[Z�:k]kij�.5)�/-//)�Xo�WdZ�Wced]�
:l_ijW�IkXb_Y�:Ygk_i_j_ed��ehf+�BB)�Hhm[bb�F[h][h�
LkX�BdY+)�E_]WdZ�IAWhcWY[kj_YWbi�BdYehfehWj[Z�WdZ�
Hcd_:X)�BdY+ L*1 000*/312/2 L[fj[cX[h�/4)�/-// .-+.0

.-+5q(

MWn�FWjj[hi�:]h[[c[dj)�ZWj[Z�Gel[cX[h�.)�/-//)�
Xo�WdZ�Wced]�Hcd_:X)�BdY+)�E_]WdZ�
IAWhcWY[kj_YWbi�BdYehfehWj[Z�WdZ�Hcd_:X�
Hf[hWj_edi)�BdY+ 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.-

.-+6 Hcd_:X)�BdY+�/-//�BdY[dj_l[�:mWhZ�IbWd 5*D --.*1-4/- HYjeX[h�/1)�/-// .-+.

.-+.- "ehc�e?�LjeYa�Hfj_ed�:]h[[c[dj�kdZ[h�jA[�
Hcd_:X)�BdY+�/-//�BdY[dj_l[�:mWhZ�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.1

.-+.. "ehc�e?�K[ijh_Yj[Z�LjeYa�Nd_j�:]h[[c[dj�kdZ[h�jA[�
Hcd_:X)�BdY+�/-//�BdY[dj_l[�:mWhZ�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.2

.-+./ "ehc�e?�I[h?ehcWdY[�LjeYa�Nd_j�:]h[[c[dj�kdZ[h�
jA[�Hcd_:X)�BdY+�/-//�BdY[dj_l[�:mWhZ�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.3

.-+.0 Hcd_:X)�BdY+�/-//�!cfbeo[[�LjeYa�IkhYAWi[�IbWd 5*D --.*1-4/- HYjeX[h�/1)�/-// .-+/

.-+.1 Hcd_:X)�BdY+�/-//�E_]WdZ�L[hl_Y[�Ihel_Z[h�
:iikc[Z�:mWhZ�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.5

.-+.2 Hcd_:X)�BdY+�/-//�Hcd_:X�L[hl_Y[�Ihel_Z[h�
:iikc[Z�:mWhZ�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+.6

.-+.3 
Hcd_:X)�BdY+� _h[Yjeh��ecf[diWj_ed�WdZ�LjeYa�
Hmd[hiA_f�Ieb_Yo�%Wi�Wc[dZ[Z�WdZ�h[ijWj[Z�[??[Yj_l[�
Ckd[�.)�/-/0& .-*J --.*1-4/- :k]kij�.-)�/-/0 .-+.

.-+.4 Hcd_:X)�BdY+�L[l[hWdY[�IbWd 5*D --.*1-4/- Gel[cX[h�4)�/-// .-+/.

.-+.5 
�AWd][�_d��edjheb�L[l[hWdY[�:]h[[c[dj)�[??[Yj_l[�
Gel[cX[h�.)�/-//)�X[jm[[d�Hcd_:X)�BdY+�WdZ�
FWjjA[m�P+�"e[Ah .-*D --.*1-4/- FWhYA�0-)�/-/0 .-+/.

.-+.6 
�AWd][�_d��edjheb�L[l[hWdY[�:]h[[c[dj)�[??[Yj_l[�
Gel[cX[h�.)�/-//)�X[jm[[d�Hcd_:X)�BdY+�WdZ�Dkhj�
:+�@kijW?ied .-*D --.*1-4/- FWhYA�0-)�/-/0 .-+//

.-+/- 
�AWd][�_d��edjheb�L[l[hWdY[�:]h[[c[dj)�[??[Yj_l[�
Gel[cX[h�.)�/-//)�X[jm[[d�Hcd_:X)�BdY+�WdZ�
�AWhb[i�L+�;[hacWd .-*D --.*1-4/- FWhYA�0-)�/-/0 .-+/0
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.-+/. "ehc�e?�Hcd_:X)�BdY+�BdZ[cd_?_YWj_ed�:]h[[c[dj�
?eh� _h[Yjehi�WdZ�H??_Y[hi L*1 000*/312/2 L[fj[cX[h�/4)�/-// .-+/2

.-+//(
H??_Y[,EWXehWjeho�E[Wi[�X[jm[[d�!c[ho�LjWj_ed�
H??_Y[�BB)�EE��WdZ�E_]WdZ�IAWhcWY[kj_YWbi�
BdYehfehWj[Z)�ZWj[Z�Ckd[�5)�/-/. L*1 000*/312/2 L[fj[cX[h�/4)�/-// .-+/3

.-+/0q

:ii_]dc[dj�e?�E[Wi[)��edi[dj�je�:ii_]dc[dj�e?�
E[Wi[�WdZ�"_hij�:c[dZc[dj�je�E[Wi[)�ZWj[Z�?eh�
h[?[h[dY[�fkhfei[i�edbo�Wi�e?�HYjeX[h�/3)�/-//)�Xo�
!c[ho�LjWj_ed�H??_Y[�BB)�EE�)�E_]WdZ�
IAWhcWY[kj_YWbi�BdYehfehWj[Z�WdZ�Hcd_:X)�BdY+ .-*D --.*1-4/- FWhYA�0-)�/-/0 .-+/3

.-+/1 Hf[d�FWha[j�LWb[�:]h[[c[dj�)�ZWj[Z� [Y[cX[h�5)�
/-/0)�X[jm[[d�jA[��ecfWdo�WdZ�C[??[h_[i�EE� L*0 000*/42633  [Y[cX[h�5)�/-/0 .+/

.6 Bdi_Z[h�MhWZ_d]��ecfb_WdY[�Ieb_Yo�WdZ�IheY[Zkh[i)�
Wi�Wc[dZ[Z�WdZ�h[ijWj[Z�[??[Yj_l[�FWhYA�/5)�/-/0 .-*D --.*1-4/- FWhYA�.5)�/-/2 .6

/.+. E_ij�e?�LkXi_Z_Wh_[i�e?�Hcd_:X)�BdY+ 5*D,: --.*1-4/- Gel[cX[h�4)�/-// /.+.
/0+. �edi[dj�e?�!hdij�#�Rekd]�EEI Q

0.+.
�[hj_?_YWj_ed�e?��A_[?�!n[Ykj_l[�H??_Y[h)�Wi�h[gk_h[Z�
Xo�Kkb[�.0W*.1%W&�eh�Kkb[�.2Z*.1%W&)�Wi�WZefj[Z�
fkhikWdj�je�L[Yj_ed�0-/�e?�jA[�LWhXWd[i*Hnb[o�:Yj�
e?�/--/ Q

0.+/
�[hj_?_YWj_ed�e?��A_[?�"_dWdY_Wb�H??_Y[h)�Wi�h[gk_h[Z�
Xo�Kkb[�.0W*.1%W&�eh�Kkb[�.2Z*.1%W&)�Wi�WZefj[Z�
fkhikWdj�je�L[Yj_ed�0-/�e?�jA[�LWhXWd[i*Hnb[o�:Yj�
e?�/--/ Q

0/+.' �[hj_?_YWj_ed�e?��A_[?�!n[Ykj_l[�H??_Y[h�fkhikWdj�je�
L[Yj_ed�6-3�e?�jA[�LWhXWd[i*Hnb[o�:Yj�e?�/--/ Q

0/+/' �[hj_?_YWj_ed�e?��A_[?�"_dWdY_Wb�H??_Y[h�fkhikWdj�je�
L[Yj_ed�6-3�e?�jA[�LWhXWd[i*Hnb[o�:Yj�e?�/--/ Q

64 Ieb_Yo�?eh�K[Yel[ho�e?�!hhed[ekibo�:mWhZ[Z�
�ecf[diWj_ed .-*D --.*1-4/- FWhYA�/2)�/-/1 64

.-.+BGL
Bdb_d[�Q;KE�BdijWdY[� eYkc[dj�w�jA[�_dijWdY[�
ZeYkc[dj�Ze[i�dej�Wff[Wh�_d�jA[�Bdj[hWYj_l[� WjW�
"_b[�X[YWki[�_ji�Q;KE�jW]i�Wh[�[cX[ZZ[Z�m_jA_d�jA[�
Bdb_d[�Q;KE�ZeYkc[dj Q

.-.+L�A Bdb_d[�Q;KE�MWnedeco�!nj[di_ed�LYA[cW�
 eYkc[dj Q

.-.+�:E Bdb_d[�Q;KE�MWnedeco��WbYkbWj_ed�E_daXWi[�
 eYkc[dj Q

.-.+ !" Bdb_d[�Q;KE�MWnedeco� [?_d_j_ed�E_daXWi[�
 eYkc[dj Q

.-.+E:; Bdb_d[�Q;KE�MWnedeco�!nj[di_ed�EWX[b�E_daXWi[�
 eYkc[dj Q

.-.+IK! Bdb_d[�Q;KE�MWnedeco�!nj[di_ed�Ih[i[djWj_ed�
E_daXWi[� eYkc[dj Q

.-1 �el[h�IW][�Bdj[hWYj_l[� WjW�"_b[�%?ehcWjj[Z�Wi�_db_d[�
Q;KE�WdZ�YedjW_d[Z�_d�!nA_X_j�.-.& Q

VVVVVVVVVVVVV
(� �[hjW_d�iYA[Zkb[i�WdZ�Wdd[n[i�AWl[�X[[d�ec_jj[Z�_d�WYYehZWdY[�m_jA�Bj[c�3-.%W&%2&�e?�K[]kbWj_ed�L*D+�:�Yefo�e?�Wdo�

ec_jj[Z�iYA[Zkb[�WdZ,eh�Wdd[n�m_bb�X[�?khd_iA[Z�Wi�W�ikffb[c[dj�je�jA[�L!��kfed�h[gk[ij+
 � BdZ_YWj[i�cWdW][c[dj�YedjhWYj�eh�Yecf[diWjeho�fbWd+
q� IkhikWdj�je�Bj[c�3-.%X&%.-&�e?�K[]kbWj_ed�L*D)�Y[hjW_d�Yed?_Z[dj_Wb�fehj_edi�e?�jA_i�[nA_X_j�m[h[�ec_jj[Z�Xo�c[Wdi�e?�

cWha_d]�ikYA�fehj_edi�m_jA�Wd�Wij[h_ia�X[YWki[�jA[�_Z[dj_?_[Z�Yed?_Z[dj_Wb�fehj_edi�Wh[�%_&�dej�cWj[h_Wb�WdZ�%__&�jh[Wj[Z�Xo�
jA[�K[]_ijhWdj�Wi�fh_lWj[�eh�Yed?_Z[dj_Wb+

'� MA_i�Y[hj_?_YWj_ed�_i�Z[[c[Z�dej�?_b[Z�?eh�fkhfei[i�e?�L[Yj_ed�.5�e?�jA[�!nYAWd][�:Yj�eh�ejA[hm_i[�ikXC[Yj�je�jA[�b_WX_b_jo�
e?�jAWj�i[Yj_ed)�deh�iAWbb�_j�X[�Z[[c[Z�_dYehfehWj[Z�Xo�h[?[h[dY[�_dje�Wdo�?_b_d]�kdZ[h�jA[�L[Ykh_j_[i�:Yj�eh�jA[�!nYAWd][�
:Yj+

MWXb[�e?��edj[dji

...



D:8"2EFC6D

IkhikWdj�je�jA[�h[gk_h[c[dji�e?�L[Yj_ed�.0�eh�.2%Z&�e?�jA[�L[Ykh_j_[i�!nYAWd][�:Yj�e?�.601)�jA[�h[]_ijhWdj�AWi�Zkbo�YWki[Z�
jA_i�h[fehj�je�X[�i_]d[Z�ed�_ji�X[AWb?�Xo�jA[�kdZ[hi_]d[Z)�jA[h[kdje�Zkbo�WkjAeh_p[Z+�

HFGB:;)�BG�+

;o7 ,i,����F:MMA!P�P+�"H!AK��������
!ObbVSe�H	�7]SVC

ACSaWRS?b�O?R�4VWST�6fSQcbWdS�#TTWQSC

 Wj[7�FWhYA�1)�/-/3�

IkhikWdj�je�jA[�h[gk_h[c[dji�e?�jA[�L[Ykh_j_[i�!nYAWd][�:Yj�e?�.601)�jA_i�h[fehj�AWi�X[[d�i_]d[Z�X[bem�Xo�jA[�?ebbem_d]�
f[hiedi�ed�X[AWb?�e?�jA[�h[]_ijhWdj�WdZ�_d�jA[�YWfWY_j_[i�WdZ�ed�jA[�ZWj[i�_dZ_YWj[Z+
�

DWU?ObcCS EWbZS 5ObS

,i,����F:MMA!P�P+�"H!AK�������� Ih[i_Z[dj�WdZ��A_[?�!n[Ykj_l[�H??_Y[h�WdZ� _h[Yjeh�
%Ih_dY_fWb�!n[Ykj_l[�H??_Y[h&

FWhYA�1)�/-/3
!ObbVSe�H	�7]SVC

,i,����DNKM�@NLM:"LHG !n[Ykj_l[�O_Y[�Ih[i_Z[dj)�"_dWdY[�WdZ��A_[?�"_dWdY_Wb�
H??_Y[h�%Ih_dY_fWb�"_dWdY_Wb�WdZ�:YYekdj_d]�H??_Y[h&

FWhYA�1)�/-/3
�cCb�8cabOTa]?

,i,����CHAG�E+�AB@@BGL  _h[Yjeh�WdZ�;eWhZ��AW_h FWhYA�1)�/-/3
�]V?� 	�9WUUW?a

,i,�����:KHERG�K+�;!KMHSSB)�IA+ +  _h[Yjeh FWhYA�1)�/-/3
4OC]Zg?�C	�3SCb]hhW$�AV	5	

,i,����C!GGB"!K��H�AK:G)�IA+ +  _h[Yjeh FWhYA�1)�/-/3
�S??WTSC�4]QVCO?$�AV	5	

,i,����LM!O!��KHNL!  _h[Yjeh FWhYA�1)�/-/3
DbSdS�4C]caS

,i,����IABEBI�C+�@HMP:EL)�IA+ +  _h[Yjeh FWhYA�1)�/-/3
AVWZWA��	�8]beOZa$�AV	5	

,i,����LM!O!G�EHO!  _h[Yjeh FWhYA�1)�/-/3
DbSdS?� ]dS

MWXb[�e?��edj[dji

../



-- This page is intentionally blank -- 


