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]hekf�Wi�W�mAeb[*�MA[i[�a[o�?_]kh[i�Wh[�_cfehjWdj�a[o�f[h?ecWdY[�_dZ_YWjehi�?eh�jA[�:ZjhWd�G[jmehai�@hekf*��Bd�jA[�-,)D�h[fehj�
?eh�jA[�.,.0�?_dWdY_Wb�o[Wh�fkXb_iA[Z�ed�FWhYA�/(�.,.1(�jA[�:ZjhWd�AebZ_d]i�]hekf�h[fehj[Z�h[l[dk[i�e?�NL �5..*3�c_bb_ed�WdZ�
Wd�WZCkij[Z�!;BM�e?�fei_j_l[�NL �/*.�c_bb_ed*.

Bd� WZZ_j_ed(� jA[� ceij� _cfehjWdj� f[h?ehcWdY[� _dZ_YWjehi� ?eh� cWdW]_d]� jA[�:ZjhWd� G[jmehai� @hekf� _d� jA[� B?KL� Yedieb_ZWj[Z�
?_dWdY_Wb� ijWj[c[dji�e?�:ZjhWd�G[jmehai�L!�Yedj_dk[� je�X[� h[l[dk[i(�fhe� ?ehcW�!;BM/�WdZ�d[j�YWiA0*�MA[i[�a[o� ?_]kh[i�Wh[�
h[fehj[Z�je�jA[�cWdW][c[dj�XeWhZ�WdZ�jA[�ikf[hl_ieho�XeWhZ�ed�W�gkWhj[hbo�WdZ�WddkWb�XWi_i*

Bd�WZZ_j_ed(�W�?eh[YWij�?eh�Ykijec[h�iWj_i?WYj_ed�c[Wikh[Z�Xo�jA[�d[j�fhecej[h�iYeh[�$GIL%�?eh�.,.0�e?�/1��mWi�]_l[d�_d�jA[�
WddkWb�h[fehj�.,./*�L_dY[�jA[�.,.0�?_dWdY_Wb�o[Wh(�jA[�GIL�AWi�dej�X[[d�WdWbop[Z�Wj�jA[�b[l[b�e?�:ZjhWd�G[jmehai�L!*�MA[�GIL�
_i�jA[h[?eh[�de�bed][h�Yedi_Z[h[Z�W�i_]d_?_YWdj�ded)?_dWdY_Wb�f[h?ehcWdY[�_dZ_YWjeh*�

MA_i�WddkWb�h[fehj�Yedj_dk[i�je�h[fehj�ed�jA[�fh[l_eki�a[o�f[h?ehcWdY[�_dZ_YWjehi*
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-�:ZCkij[Z�!;BM�_i�Z[?_d[Z�Wi�jA[�:ZjhWd�AebZ_d]i�]hekf�[Whd_d]i�X[?eh[�_dj[h[ij�WdZ�jWn(�Z[j[hc_d[Z�XWi[Z�ed�jA[�WkZ_j[Z�?_dWdY_Wb�h[ikbji(�WdZ�WZCkij[Z�je�h[cel[�Wdo�h[ijhkYjkh_d]�[nf[di[i7�
WYgk_i_j_ed)h[bWj[Z�[nf[di[i�WdZ�Wcehj_pWj_ed�e?�_djWd]_Xb[i7�ijeYa)XWi[Z�Yecf[diWj_ed�[nf[di[7�jA[�ded)YWiA�YAWd][�_d�?W_h�lWbk[�e?�[gk_jo�_dl[ijc[dji�A[bZ�_d�jA[�Z[?[hh[Z�Yecf[diWj_ed�
fbWd7�WdZ�Wdo�ejA[h�ded)@::I�[nYbki_edi�Wffhel[Z�Xo�jA[�Yecf[diWj_ed�Yecc_jj[[�e?�:ZjhWd�AebZ_d]i(�BdY*
.�NdWkZ_j[Z�_d?ehcWj_ed
/�Ihe�?ehcW�!;BM�_i�YWbYkbWj[Z�fh_eh�je�ded)YWiA�YAWh][i�h[bWj[Z�je�jA[�ijeYa�Yecf[diWj_ed�fhe]hWci�WdZ�Wcehj_pWj_ed�WdZ�_cfW_hc[dj�e?�]eeZm_bb�WdZ�WYgk_i_j_ed)h[bWj[Z�_djWd]_Xb[�Wii[ji*�
:ZZ_j_edWbbo(�ded)h[Ykhh_d]�[nf[di[i�h[bWj[Z�je�F":�WdZ�h[ijhkYjkh_d]�c[Wikh[i�Wh[�dej�_dYbkZ[Z*�
0�G[j�YWiA�_i�YWbYkbWj[Z�Xo�ikXjhWYj_d]�jejWb�?_dWdY_Wb�b_WX_b_j_[i�?hec�YWiA�WdZ�YWiA�[gk_lWb[dji*�MejWb�?_dWdY_Wb�b_WX_b_j_[i�Yecfh_i[�Ykhh[dj�WdZ�ded)Ykhh[dj�?_dWdY_Wb�b_WX_b_j_[i�je�XWdai(�_dYbkZ_d]�
?WYjeh_d]�W]h[[c[dji(�Wi�m[bb�Wi�Ykhh[dj�WdZ�ded)Ykhh[dj�?_dWdY_Wb�h[Y[_lWXb[i�WdZ�b_WX_b_j_[i�je�:ZjhWd�AebZ_d]i�BdY*�WdZ�:ZjhWd(�BdY*(�_dYbkZ_d]�h[Y[_lWXb[i�WdZ�b_WX_b_j_[i�?hec�jA[�Zec_dWj_ed�WdZ�
fhe?_j�WdZ�beii�jhWdi?[h�W]h[[c[dj�WdZ�Ykhh[dj�WdZ�ded)Ykhh[dj�b[Wi[�b_WX_b_j_[i�_d�WYYehZWdY[�m_jA�B?KL�-2�E[Wi[i*�:�d[]Wj_l[�YWbYkbWj_ed�h[ikbj�_i�h[?[hh[Z�je�Wi�d[j�Z[Xj*
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IVS�U=@PO=�SQ@?@>g�Ob�bVS�PSUW??W?U�@T��)�.
MA[�Bdj[hdWj_edWb�Fed[jWho�?kdZ�$BF?%�AWi�kfZWj[Z�_ji�[Yedec_Y�]hemjA�fheC[Yj_edi�?eh�dWj_edi�WdZ�h[]_edi�_d�_ji�bWj[ij�PehbZ�
!Yedec_Y�Hkjbeea�$P!H%(�WZCkij_d]�ceij�?eh[YWiji�YecfWh[Z�je�_ji�HYjeX[h�.,.0�h[fehj*�Bd�jA[�CWdkWho�.,.1�[Z_j_ed(�jA[�BF?�
[ij_cWj[i� jAWj�]beXWb�[Yedec_Y�]hemjA�m_bb� h[WYA�/*/�� _d�.,.1(�W�ib_]Aj� _dYh[Wi[� ?hec� jA[�/*-��fheC[Yj[Z� ?eh�.,.0*�MA[�NL�
[Yedeco� _i� [nf[Yj[Z� je� [nfWdZ� Xo� .*3�(� kf� ?hec�.*-�� _d� .,.0(�mA_b[� jA[� [khe� Wh[W� _i� ?eh[YWij� je� ]hem� Xo� -*,�� _d� .,.1(�
YecfWh[Z� je�Wd�[ij_cWj[Z�,*4�� _d� jA[�fh[l_eki�o[Wh*�?eh�@[hcWdo(� jA[� BF?�fheC[Yji�Wd� _dYh[Wi[�e?�,*/�(� ?ebbem_d]�W� ),*.��
Z[Yh[Wi[�_d�.,.0*

MA[� ?_iYWb� feb_Y_[i� _cfb[c[dj[Z� Xo� Y[djhWb� XWdai� mehbZm_Z[� je� YkhX� _d?bWj_ed� AWl[� o_[bZ[Z� fei_j_l[� h[ikbji� _d� cWdo� h[]_edi*�
@beXWb�_d?bWj_ed�_i�[nf[Yj[Z�je�Z[Yb_d[�je�0*.��_d�.,.1�WdZ�?khjA[h�je�/*1��_d�.,.2*�Hl[h�jA[�c[Z_kc�j[hc(�W�]hWZkWb�[Wi_d]�e?�
?_iYWb�feb_Yo�_i�Wdj_Y_fWj[Z*

BOCYSb�S?dWC@?>S?b�T@C�6RbCO?�CSbe@CYa
MA[�fWdZ[c_Y�?khjA[h�A_]Ab_]Aj[Z�jA[�[ii[dj_Wb�heb[�e?�heXkij�j[b[Yecckd_YWj_edi�_d?hWijhkYjkh[*�Aem[l[h(�W?j[h�h[YehZ)Xh[Wa_d]�
gkWhj[hi�_d�.,..�WdZ�.,./(�i[dj_c[dj�_d�jA[�efj_YWb�d[jmeha_d]�i[Yjeh�Z[j[h_ehWj[Z�i_]d_?_YWdjbo*�FWdo�cWCeh�j[b[Yecckd_YWj_edi�
fhel_Z[hi� AWZ� Xk_bj� kf� bWh][� _dl[djeh_[i� WdZ� feijfed[Z� _d?hWijhkYjkh[� fheC[Yji*� MA[� cWYhe[Yedec_Y� [dl_hedc[dj� WdZ� h_i_d]�
_dj[h[ij� hWj[i� Wbie� fbWY[Z� ?_dWdY_Wb� ijhW_d� ed� jA[i[� YecfWd_[i*� FWdW][c[dj� Wdj_Y_fWj[i� jAWj� _dl[djeho� b[l[bi� AWl[� bWh][bo�
ijWX_b_p[Z(�mA_YA�iAekbZ�b[WZ�je�_dYh[Wi[Z�Ykijec[h�_dl[ijc[dj�_d�.,.1*

MA[� WZZh[iiWXb[�cWha[j� ?eh�:ZjhWd�G[jmehai� Yedj_dk[i� je� X[� iAWf[Z� Xo� _dYh[Wi_d]� Z_]_jWb_pWj_ed� WdZ� ikijW_d[Z� Z[cWdZ� ?eh�
YbekZ1)XWi[Z�iebkj_edi�WdZ�A_]A)f[h?ehcWdY[�Yecckd_YWj_edi�_d?hWijhkYjkh[*�MA[�]hem_d]�WZefj_ed�e?�Whj_?_Y_Wb�_dj[bb_][dY[�$:B%(�
ZWjW)_dj[di_l[�Wffb_YWj_edi�ikYA�Wi�l_hjkWb�h[Wb_jo�$OK%(�kbjhW)A_]A)Z[?_d_j_ed�l_Z[e�WdZ�jA[�_dZkijh_Wb�_dj[hd[j�e?�jA_d]i�$BdZkijh_Wb�
BeM2%� _i� ?khjA[h� WYY[b[hWj_d]� cWha[j� Z[cWdZ*� MA[� ki[� e?� h[cej[� WdZ� AoXh_Z� meha� ceZ[bi(� Wbed]� m_jA� :B)Zh_l[d� Xki_d[ii�
fheY[ii[i(� h[cW_di� W� a[o� ]hemjA� ?WYjeh*� :ZZ_j_edWbbo(� ]el[hdc[dj� ?kdZ_d]� fhe]hWci(� ikYA� Wi� jAei[� ikffehj_d]� XheWZXWdZ�
[nfWdi_ed�WdZ�]h[[d�j[YAdebe]_[i(�Wh[�fhel_Z_d]�?khjA[h�cec[djkc*

Bd�h[Y[dj�o[Whi(�jA[�j[b[Yecckd_YWj_edi�d[jmeha�_dZkijho�AWi�kdZ[h]ed[�Yedieb_ZWj_ed(�ceij�h[Y[djbo�m_jA�Gea_W`i�WYgk_i_j_ed�e?�
Bd?_d[hW� _d� .,.0*� Hdbo� W� ?[m� cWdk?WYjkh[hi� m_jA� ijhed]� _ddelWj_ed� YWfWX_b_j_[i� WdZ� ijWXb[� Xki_d[ii� ceZ[bi� AWl[� h[cW_d[Z�
Yecf[j_j_l[*�O[dZehi�m_jA�bem[h�j[YAdebe]_YWb�ijWdZWhZi(�fWhj_YkbWhbo�?hec�:i_W(�Wh[�_dYh[Wi_d]bo�X[_d]�[nYbkZ[Z�?hec�P[ij[hd�
d[jmehai� Zk[� je� ]hem_d]� YedY[hdi� el[h� jhkij� WdZ� i[Ykh_jo*� MA[� �el_Z)-5� fWdZ[c_Y� WdZ� ][efeb_j_YWb� j[di_edi� AWl[� ?khjA[h�
kdZ[hiYeh[Z�jA[�d[[Z�?eh�h[i_b_[dj�d[jmeha�_d?hWijhkYjkh[i�WdZ�i[Ykh[�ikffbo�YAW_di*

:ZjhWd�G[jmehai�AWi�Yedi_ij[djbo�_dl[ij[Z�_d�_ddelWj_ed(�fei_j_ed_d]�_ji[b?�Wi�W�b[WZ[h�_d�i[Ykh[�WdZ�iYWbWXb[�ZWjW�jhWdic_ii_ed�
j[YAdebe]_[i*� MA[� YecfWdo`i� d[jmeha� iebkj_edi� ?ehc� jA[� XWYaXed[� e?� Z_]_jWb� [Yedec_[i(� :B� Z[fbeoc[dji(� BdZkijh_Wb� BeM�
Wffb_YWj_edi(�WdZ�ceX_b[�d[jmeha�[nfWdi_ed*�Bji�j[YAdebe]o�[dWXb[i�A_]A)f[h?ehcWdY[�YbekZ�WdZ�[Z][�Yecfkj_d]�Wffb_YWj_edi�
Wi� m[bb� Wi� ZWjW� Y[dj[h� _dj[hYedd[Yj�  �B3%� iebkj_edi*� Bd� fWhj_YkbWh(� ?_X[h)efj_Y� jhWdic_ii_ed� XWi[Z� ed� mWl[b[d]jA� Z_l_i_ed�
ckbj_fb[n_d]�$P F4%�h[cW_di�W�Yeh[�i[]c[dj�WdZ�Yecf[j_j_l[�WZlWdjW][*

:ZZ_j_edWbbo(�:ZjhWd�G[jmehai`�iodYAhed_pWj_ed�j[YAdebe]o�ikffehji�A_]Abo�fh[Y_i[�j_c[�iodYAhed_pWj_ed(�mA_YA�_i�Yh_j_YWb�?eh�1@�
d[jmehai(�]beXWb�ZWjW�Y[dj[hi�WdZ�[ii[dj_Wb�_d?hWijhkYjkh[*�MA[�ed]e_d]�[nfWdi_ed�e?�jA[�YecfWdo`i�fehj?eb_e�_i�Wbie�[dWXb_d]�_j�
je�i[hl[�WZZ_j_edWb�_dZkijh_[i(�ikYA�Wi�[d[h]o�fhel_Z[hi�WdZ�]el[hdc[dj�d[jmehai*
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1��bekZ�_d�jA[�Yedj[nj�e?�BM�Z[iYh_X[i�W�YedY[fj�mA[h[�Wffb_YWj_edi�de�bed][h�hkd�ed�jA[�ki[h`i�_d)Aeki[�BM�_d?hWijhkYjkh[�$?eh�[nWcfb[(�W�i[hl[h%�Xkj�Wh[�ekjiekhY[Z�je�W�i[hl_Y[�fhel_Z[h�mAei[�
BM�_d?hWijhkYjkh[�_i�dej�l_i_Xb[�eh�ademd�_d�Z[jW_b�z�Wi�_?�_j�mWi�A_ZZ[d�_d�W�YbekZ*�:�jof_YWb�[nWcfb[�_i�jA[�ki[�e?�ie?jmWh[�Wi�W�i[hl_Y[(�mA[h[�jA[�ie?jmWh[�_i�dej�ijeh[Z�ed�jA[�ki[h`i�cWYA_d[(�Xkj�
ed�i[hl[hi�e?�jA[�ie?jmWh[�i[hl_Y[�fhel_Z[h*
2�G[jmeha�e?�Z[l_Y[i�ikYA�Wi�l[A_Yb[i�WdZ�Aec[�Wffb_WdY[i�jAWj�YedjW_d�[b[Yjhed_Yi(�ie?jmWh[(�i[diehi(�WYjkWjehi(�WdZ�Yedd[Yj_l_jo�mA_YA�Wbbemi�jA[i[�jA_d]i�je�Yedd[Yj(�_dj[hWYj�WdZ�[nYAWd][�
ZWjW*
3�G[jmeha�jAWj�Yedd[Yji�][e]hWfA_YWbbo�Z_if[hi[Z�ZWjW�Y[dj[hi*
4�P F�[nfWdZi�jA[�YWfWY_jo�e?�d[jmehai�Xo�Wbbem_d]�W�]h[Wj[h�dkcX[h�e?�i_]dWbi�je�X[�jhWdic_jj[Z�el[h�W�i_d]b[�?_X[h*�P F�[dWXb[i�dkc[heki�YAWdd[bi�e?�ZWjW�je�X[�ckbj_fb[n[Z�_dje�kd_gk[�
Yebeh�XWdZi(�WdZ�jA[d�je�X[�YecX_d[Z�WdZ�jhWdic_jj[Z�el[h�W�i_d]b[�?_X[h�WdZ�Z[)ckbj_fb[n[Z�Wj�jA[�ejA[h�[dZ*



BOCYSb�@cb=@@Y�
:?j[h�Wd�[ij_cWj[Z�Z[Yb_d[�_d�jA[�WZZh[iiWXb[�cWha[j�je� -,*/�X_bb_ed5�_d�.,.0(�]hemjA�_i�fheC[Yj[Z�je�h[WYA� -.*1�X_bb_ed�Xo�.,.4*�
MA[�iA_?j�_d�Z[cWdZ�?hec�:i_Wd�l[dZehi�b_a[�AkWm[_�je�!khef[Wd�cWdk?WYjkh[hi�_i�Yh[Wj_d]�d[m�effehjkd_j_[i(�jAek]A�jA[_h�?kbb�
_cfWYj� _i� o[j� je� X[� Z[j[hc_d[Z*� MA[� _dYh[Wi_d]� d[[Z� ?eh� i[Ykh[� Yecckd_YWj_edi� j[YAdebe]o� _d� Yh_j_YWb� _d?hWijhkYjkh[� _i� Wbie�
ef[d_d]�d[m�Xki_d[ii�Wl[dk[i�?eh�:ZjhWd�G[jmehai*

Hl[hWbb(�:ZjhWd�G[jmehai�h[cW_di�Yecf[j_j_l[�je�YWf_jWb_p[�ed�jA[�h_i_d]� _cfehjWdY[�e?�ceZ[hd�Yecckd_YWj_edi�d[jmehai�WdZ�
jA[�]hem_d]�Z[cWdZ�?eh�i[Ykh_jo*�
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5�PehbZ�cWha[j�[nYbkZ_d]��A_dW�?eh�F[jhe�WdZ�;WYaXed[�P F�$HcZ_W(�aHfj_YWb�G[jmehai�?eh[YWijb(�fkXb_iA[Z�Gel[cX[h�.,./%(�:YY[ii�Lm_jYA_d]�WdZ�!jA[hd[j� [cWhYWj_ed(�$HcZ_W6�aL[hl_Y[�
Ihel_Z[h�Lm_jYA_d]�WdZ�Kekj_d]�?eh[YWijb(�HYjeX[h�.,./%�WdZ�d[jmeha�iodYAhed_pWj_ed�$:ZjhWd�G[jmehai�emd�[ij_cWj[i%
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GSdS?cSa
K[l[dk[i�h[fh[i[dj�ed[�e?�jA[�jAh[[�a[o�f[h?ehcWdY[�_dZ_YWjehi�?eh�:ZjhWd�G[jmehai*�Bd�.,.0(�jA[�]hekf�][d[hWj[Z�h[l[dk[i�e?�
!NK�0/4*-�c_bb_ed(�W�Z[Yh[Wi[�e?�.4*2���ed�h[l[dk[i�e?�!NK�2-/*3�c_bb_ed�_d�.,./*�Bd�.,.0(�jA[h[�mWi�W�ibemZemd�_d�Z[cWdZ�
?hec�cWdo�Ykijec[hi�Zk[�je�A_]A�_dl[djeho�b[l[bi*�MA_i�[??[Yj�mWi�eXi[hl[Z�Wced]�j[b[Yecckd_YWj_edi�i[hl_Y[�fhel_Z[hi�WdZ�
_dj[hd[j�Yedj[dj�fhel_Z[hi�$B�Ii-,%�_d�jA[�?_hij�AWb?�e?�jA[�o[Wh�_d�fWhj_YkbWh�WdZ�m[Wa[d[Z�iec[mAWj�jemWhZi�jA[�[dZ�e?�jA[�o[Wh*�
Bd�WZZ_j_ed(�W�dkcX[h�e?� _cfehjWdj�fheC[Yji�m[h[�Yecfb[j[Z(�mA_YA� _dYh[Wi[Z�iWb[i� _d�.,./*� �MA[�]hekf�h[fehj[Z�h[l[dk[i�e?�
!NK�--4*5�c_bb_ed�_d�J0�.,.0*�MA_i�Yehh[ifedZi�je�Wd�_dYh[Wi[�e?�-3*/���YecfWh[Z�je�J/�.,.0�WdZ�e?�,*0���YecfWh[Z�je�J0�
.,./*� Bd�J0�jA[h[�mWi�Wd�kfjkhd� _d�Z[cWdZ�?hec�iec[�j[b[Yecckd_YWj_ed�fhel_Z[hi�mA_YA�Xeeij[Z� jA[�h[l[dk[i�Wbed]�m_jA�
iec[�a[o�[dj[hfh_i[�fheC[Yji*

Bd� .,.0(� !F!:� $!khef[(�F_ZZb[� !Wij� WdZ�:?h_YW%� mWi� W]W_d� jA[�ceij� i_]d_?_YWdj� iWb[i� h[]_ed� Wcekdj_d]� je� 1.*3��� e?� jejWb�
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!NK�--5*2�c_bb_ed�eh�.3*3���e?�iWb[i�_d�jA[�fh[l_eki�o[Wh*

HjA[h�ef[hWj_d]�h[ikbj�$ejA[h�ef[hWj_d]�_dYec[�b[ii�ejA[h�ef[hWj_d]�[nf[di[i%�_dYh[Wi[Z�?hec�!NK�-*0�c_bb_ed�_d�jA[�fh[l_eki�
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c_bb_ed�Zk[�je�jA[�Z[Yb_d[�_d�YWiA�WdZ�YWiA�[gk_lWb[dji*
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 kh_d]�.,./�WdZ�.,.0(�jA[�YecfWdo�mWi�WXb[�je�c[[j�Wbb�fWoc[dj�eXb_]Wj_edi*

�WiA�WdZ�YWiA�[gk_lWb[dji�e?�!NK��0*.�c_bb_ed�Wi�Wj�/-� [Y[cX[h��.,.0�WdZ�!NK�4*,�c_bb_ed�Wi�Wj�/-� [Y[cX[h�.,./�m[h[�
bWh][bo� Z[dec_dWj[Z� _d� [khei� WdZ� NL� ZebbWhi*� MA[� Z[Yh[Wi[� e?� !NK� /*4� c_bb_ed� h[ikbj[Z� _d� fWhj_YkbWh� ?hec� jA[� _dYh[Wi[� _d�
fWoc[dj�eXb_]Wj_edi*�:i�W�h[ikbj(�d[j�b_gk_Z_jo�Z[Yh[Wi[Z�YecfWh[Z�je�jA[�fh[l_eki�o[Wh*�G[j�b_gk_Z_jo�_i�YWbYkbWj[Z�Xo�ikXjhWYj_d]�
jejWb�?_dWdY_Wb�b_WX_b_j_[i�?hec�YWiA�WdZ�YWiA�[gk_lWb[dji*�MejWb�?_dWdY_Wb�b_WX_b_j_[i�Yecfh_i[�Ykhh[dj�?_dWdY_Wb�b_WX_b_j_[i�?hec�W�d[m�
?WYjeh_d]� W]h[[c[dj� YedYbkZ[Z� ed� -5�  [Y[cX[h� .,./� Wi� m[bb� Wi� Ykhh[dj� WdZ� ded)Ykhh[dj� ?_dWdY_Wb� h[Y[_lWXb[i� ?hec� WdZ�
b_WX_b_j_[i�je�:ZjhWd�AebZ_d]i(�BdY*�_dYbkZ_d]�h[Y[_lWXb[i�?hec�jA[�Zec_dWj_ed�WdZ�fhe?_j�WdZ�beii�jhWdi?[h�W]h[[c[dj*�Bd�jA[�.,.0�
?_dWdY_Wb�o[Wh(� jA[�YecfWdo�Wbie�[dj[h[Z� _dje�W� beWd�W]h[[c[dj� $L[d_eh�L[Ykh[Z��h[Z_j�?WY_b_jo%�e?�:ZjhWd�AebZ_d]i(� BdY*�m_jA�
P[bbi�?Wh]e�;Wda�WdZ�ejA[h�b[dZ[hi�Wi�Wd�WZZ_j_edWb�Xehhem[h*�:i�Wj�/-� [Y[cX[h�.,.0(�:ZjhWd�G[jmehai�L!�AWZ�ZhWmd�!NK�
02(5-3�jAekiWdZ�$NL �05(,,,�jAekiWdZ%�?hec�jA_i�W]h[[c[dj*
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:ZjhWd�G[jmehai�X[YWc[�Wd�WZZ_j_edWb�Xehhem[h�_d�W�Yh[Z_j�W]h[[c[dj�$L[d_eh�L[Ykh[Z��h[Z_j�?WY_b_jo%�e?�:ZjhWd�AebZ_d]i(�BdY*�
m_jA�P[bbi�?Wh]e�;Wda�WdZ�ejA[h� b[dZ[hi*�MA[� ?ekhjA�Wc[dZc[dj� je� jA[�fh[l_ekibo�[n_ij_d]�W]h[[c[dj�eh_]_dWbbo�Wbbemi� ?eh�W�
ikXb_d[�e?�NL �-,,(,,,�jAekiWdZ�WlW_bWXb[�?eh�Xehhem_d]�Xo�:ZjhWd�G[jmehai�L!�$aikXb_d[b%*�:i�e?� [Y[cX[h�/-(�.,.0(�:ZjhWd�
G[jmehai�L!�AWi�ZhWmd�!NK�02(5-3�jAekiWdZ�$NL �05(,,,�jAekiWdZ%�?hec�jA_i�W]h[[c[dj*�:j�jA[�[dZ�e?�.,.0(�jA[�jejWb�b_c_j�
e?�jA[�ikXb_d[�_i�NL �30(,,,�jAekiWdZ*�:j�jA[�iWc[�j_c[(�:ZjhWd�G[jmehai�h[fW_Z�jA[�?_dWdY_Wb�b_WX_b_jo�je�:ZjhWd�AebZ_d]i(�BdY*�_d�
jA[� Wcekdj� e?�NL �13(1,,� jAekiWdZ� _d� ?kbb� ed� Ckd[�0(� .,.0*� Bd� WZZ_j_ed(� W� Ykhh[dj� ?_dWdY_Wb� b_WX_b_jo� h[ikbji� ?hec�W� ?WYjeh_d]�
W]h[[c[dj�YedYbkZ[Z�_d�.,./*�MA[h[�_i�Wbie�W�bed])j[hc�_dj[hYecfWdo�beWd�m_jA�:ZlW�G[jmeha�L[Ykh_jo�@cXA�_d�jA[�Wcekdj�e?�
!NK�-1*,�c_bb_ed�Wi�Wj�jA[�[dZ�e?�.,.0*�
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 k[�je�jA[�Zec_dWj_ed�WdZ�fhe?_j�WdZ�beii�jhWdi?[h�W]h[[c[dj�YedYbkZ[Z�m_jA�:ZjhWd�AebZ_d]i(�BdY*�ed� [Y[cX[h�-(�.,..�WdZ�
[dj[h[Z�_d�jA[�Yecc[hY_Wb�h[]_ij[h�ed�CWdkWho�-2(�.,./(�jA[�YecfWdo�Z_Z�dej�Z_ijh_Xkj[�W�Z_l_Z[dZ�?eh�.,./�_d�.,.0�$fh[l_eki�
o[Wh6�p[he�?eh�.,..%*�:ZjhWd�G[jmehai�L!�Ze[i�dej�fbWd�je�fWo�W�Z_l_Z[dZ�?eh�jA[�.,.0�?_dWdY_Wb�o[Wh�[_jA[h*
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MA[�d[j�Wii[ji�WdZ�?_dWdY_Wb�fei_j_ed�e?�:ZjhWd�G[jmehai�L!�h[cW_d[Z�ijWXb[� _d�.,.0�Z[if_j[�jA[�h[ZkYj_ed� _d�YWiA�?bem�?hec�
ef[hWj_d]�WYj_l_j_[i�WdZ�_dl[ij_d]�WYj_l_j_[i(�Xkj�Wj�jA[�iWc[�j_c[�Zk[�je�jA[�_dYh[Wi[�_d�YWiA�?bem�?hec�?_dWdY_d]�WYj_l_j_[i*
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K[Y[djbo(�jA[�]beXWb�[Yedeco�AWi�AWZ�je�Yedj[dZ�m_jA�i[l[hWb�WddekdY[c[dji�e?�jWh_??i�_d�jA[�NL:*��MA[�lebWj_b_jo�e?�jA[i[�jWh_??�
WddekdY[c[dji� _i� Yh[Wj_d]� i_]d_?_YWdj� kdY[hjW_djo� ?eh� ]beXWb� jhWZ[*� :ZjhWd� _i� Ybei[bo� ced_jeh_d]� jA[� i_jkWj_ed� mA_b[� WYj_l[bo�
i[[a_d]�iebkj_edi*��P[�AWl[�[ijWXb_iA[Z�W�Yecckd_YWj_ed�YAWdd[b�m_jA�ekh�ikffb_[hi�WdZ�Ykijec[hi�jAWj�m_bb�h[cW_d�ef[d�WdZ�
WYj_l[�Wi�m[�meha�je�a[[f�Wbb�ijWa[AebZ[hi�_d?ehc[Z�ed�Aem�h[Y[dj�jWh_??�WYj_edi�cWo�W??[Yj�:ZjhWd�fheZkYji�ki[Z�_d�Xk_bZ_d]�WdZ�
[nfWdZ_d]�oekh�d[jmehai*

:ZjhWd� G[jmehai� ef[hWj[i� W� fheZkYj_ed� ?WY_b_jo� Wj� jA[� A[WZgkWhj[hi� e?� _ji� fWh[dj� YecfWdo� _d� Akdjil_bb[(� :bWXWcW(� WdZ�
YebbWXehWj[i�m_jA�cWdk?WYjkh[hi�ekji_Z[�jA[�NL:*�MA_i�WffheWYA�[dikh[i�Wd�[??_Y_[dj(�?b[n_Xb[(�WdZ�Yeij)[??[Yj_l[�ikffbo�YAW_d*�
:ZjhWd�G[jmehai�m_bb�Yedj_dk[�je�ced_jeh�WdZ�WZCkij�]beXWb�fheZkYj_ed�fheY[ii[i�Wi�d[[Z[Z�je�c_d_c_p[�fej[dj_Wb�jWh_??�_cfWYji*�
Me� Wle_Z� WZZ_j_edWb� jWh_??i(� jA[� h[beYWj_ed� e?� _dl[djeho� _i� X[_d]� Yedi_Z[h[Z� je� Yedj_dk[�c[[j_d]� Ykijec[hi�� iAehj)j[hc� d[[Zi*�
?khjA[hceh[(�:ZjhWd�G[jmehai� mehai� Ybei[bo� m_jA� Wbb� ikffb_[hi� je� WZWfj� Xki_d[ii�ceZ[bi� WdZ� jA[h[Xo� h[ZkY[� fej[dj_Wb� jWh_??�
XkhZ[di*

MA[�?_dWdY_Wb�_cfWYj�e?�jA[�Ykijeci�WddekdY[c[dji�WdZ�jA[�h[ikbj_d]�kdY[hjW_dj_[i�_d�]beXWb�jhWZ[�ed�jA[�d[j�Wii[ji(�?_dWdY_Wb�
fei_j_ed�WdZ�h[ikbji�e?�ef[hWj_edi�e?�:ZjhWd�G[jmehai�L!�YWddej�X[�[ij_cWj[Z�Wj�jA_i�j_c[*

MA[h[�m[h[�de� ?khjA[h�[l[dji�W?j[h� jA[�XWbWdY[�iA[[j�ZWj[� jAWj�c_]Aj�AWl[�W�cWj[h_Wb� _cfWYj�ed� jA[�d[j�Wii[ji�WdZ� ?_dWdY_Wb�
fei_j_ed�eh�jA[�h[ikbji�e?�ef[hWj_edi*

9WaQ=@acCSa�c?RSC�bOYS@dSC�=Oe�W?�OQQ@CRO?QS�eWbV�HSQbW@?�i��12O�
 �7�O?R�HSQbW@?�i�,*.O� �7
HVOCS�QOAWbO=�O?R�aVOCSV@=RSC�abCcQbcCS
Hd� [Y[cX[h�/-(�.,.0(�:ZjhWd�G[jmehai�L!�AWZ�_iik[Z�1.(,10(1,,�ehZ_dWho�de)fWh�lWbk[�X[Wh[h�iAWh[i�$ [Y[cX[h�/-(�.,./6�
1.(,10(1,,%*� MA[� ehZ_dWho� iAWh[i� [dj_jb[� jA[� AebZ[h� je� lej[� Wj� jA[� ][d[hWb� c[[j_d]� WdZ� je� h[Y[_l[� Z_l_Z[dZi� _d� YWi[� e?� W�
Z_ijh_Xkj_ed*�Ge�h[ijh_Yj_edi�Wh[�WjjWYA[Z�je�jA[�ehZ_dWho�iAWh[i*�Ge�ejA[h�YbWii�e?�iAWh[i�AWZ�X[[d�_iik[Z�Zkh_d]�jA[�h[fehj_d]�
f[h_eZ*

Hd�  [Y[cX[h� -(� .,..(� :ZjhWd� G[jmehai� L!� YedYbkZ[Z� W� Zec_dWj_ed� WdZ� fhe?_j� WdZ� beii� jhWdi?[h� W]h[[c[dj� m_jA� :ZjhWd�
AebZ_d]i(� BdY*� XWi[Z� Wj� 5,-�!nfbeh[h�;blZ�GP(�Akdjil_bb[(�:E� /14,2(�Nd_j[Z�LjWj[i(� Wi� jA[� Yedjhebb_d]� YecfWdo(�mA_YA�mWi�
Wffhel[Z�Xo�jA[�:ddkWb�@[d[hWb�F[[j_d]�ed�Gel[cX[h�/,(�.,..*�NdZ[h�jA_i�Zec_dWj_ed�WdZ�fhe?_j�WdZ�beii�jhWdi?[h�W]h[[c[dj(�
:ZjhWd�G[jmehai�L!�_i�eXb_][Z�je�jhWdi?[h�_ji�[dj_h[�fhe?_j�je�:ZjhWd�AebZ_d]i(�BdY*�MA[�AebZ[hi�e?�jA[�ehZ_dWho�iAWh[i�$m_jA�jA[�
[nY[fj_ed� e?�:ZjhWd� AebZ_d]i(� BdY*� Wi� jA[� cWCeh_jo� iAWh[AebZ[h%� Wh[� [dj_jb[Z� je� W� Yecf[diWj_ed� fWoc[dj� kdZ[h� jA[� [n_ij_d]�
Zec_dWj_ed�WdZ�fhe?_j�WdZ�beii�jhWdi?[h�W]h[[c[dj*
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Hd� [Y[cX[h� /-(� .,.0(�:ZjhWd�AebZ_d]i(� BdY*� A[bZ� W� jejWb� e?� /0(412(./.� iAWh[i� eh�22*52��&� e?� jA[� iAWh[� YWf_jWb� e?�:ZjhWd�
G[jmehai�L!�$ed� [Y[cX[h�/-(�.,./6�//(513(1/4�h[fh[i[dj_d]�21*./���e?�jA[�iAWh[�YWf_jWb%�

:YYehZ_d]�je�jA[�lej_d]�h_]Aji�dej_?_YWj_edi�fkXb_iA[Z�kdj_b�jA[�[dZ�e?�.,.0�_d�WYYehZWdY[�m_jA�jA[�@[hcWd�L[Ykh_j_[i�MhWZ_d]�:Yj�
$P[hjfWf_[hAWdZ[bi][i[jpj(�PIA@%(�KWfAW[b�DW_d�A[bZ�W�jejWb�e?�-,*.3���e?�jA[�lej_d]�h_]Aji�$_dYbkZ_d]�_dijhkc[dji%(�mA[h[Xo�
LWcied�KeYa�!l[dj� h_l[d�FWij[h�?kdZ�E_c_j[Z(��WcWdW�;Wo(��WocWd�BibWdZi(�mWi�if[Y_?_[Z�Wi�jA[�Z_ii[dj_d]�iAWh[AebZ[h�
Z_h[Yjbo�AebZ_d]�Wj�b[Wij�/���e?�jA[�lej_d]�h_]Aji*�Bd�jA[�lej_d]�h_]Aji�dej_?_YWj_ed(�KWfAW[b�DW_d�WdZ�LWcied�KeYa��Wf_jWb�EEI�Wh[�
dWc[Z� _d� jA[� ?kbb� YAW_d� e?� Yedjhebb[Z� kdZ[hjWa_d]i� ijWhj_d]� m_jA� jA[� kbj_cWj[� Yedjhebb_d]� dWjkhWb� f[hied� eh� b[]Wb� [dj_jo*� MA[�
@ebZcWd� LWYAi� @hekf(� BdY*(�P_bc_d]jed(�  [bWmWh[(� Nd_j[Z� LjWj[i� e?�:c[h_YW(� A[bZ� W� jejWb� e?� -,*3,��� e?� jA[� lej_d]� h_]Aji�
$_dYbkZ_d]� _dijhkc[dji%(� mA[h[Xo� -,*/2� �� e?� jA[� lej_d]� h_]Aji� $_dYbkZ_d]� _dijhkc[dji%� Wh[� A[bZ� Z_h[Yjbo� Xo� @ebZcWd� LWYAi�
Bdj[hdWj_edWb*� MA[� ?kbb� YAW_d� e?� Yedjhebb[Z� kdZ[hjWa_d]i� ijWhj_d]� m_jA� jA[� kbj_cWj[� Yedjhebb_d]� dWjkhWb� f[hied� eh� b[]Wb� [dj_jo�
_dZ_YWj[Z� _d� jA[�lej_d]� h_]Aji�dej_?_YWj_ed� _dYbkZ[i� jA[� ?ebbem_d]�YecfWd_[i6�MA[�@ebZcWd�LWYAi�@hekf(� BdY(�@ebZcWd�LWYAi�
$ND%�E*E*�*(�@ebZcWd�LWYAi�@hekf�ND�E_c_j[Z(�@ebZcWd�LWYAi�Bdj[hdWj_edWb�;Wda(�MA[�@ebZcWd�LWYAi�@hekf(�BdY(�@ebZcWd�
LWYAi�"��e*�EE�(�MA[�@ebZcWd�LWYAi�@hekf(�BdY(�@ebZcWd�LWYAi�$ND%�E*E*�*(�@ebZcWd�LWYAi�@hekf�ND�E_c_j[Z(�@ebZcWd�
LWYAi�Bdj[hdWj_edWb*

Ge�ejA[h�iAWh[AebZ[h�dej_?_[Z�m_jA�jA[�YecfWdo�je�AebZ�ceh[�jAWd�-,���e?�jA[�YecfWdo`i�lej_d]�h_]Aji�ed� [Y[cX[h�/-(�.,.0*�
?khjA[h�Z[jW_bi�ed�iAWh[�YWf_jWb�WdZ�iAWh[AebZ[h�ijhkYjkh[�Wh[�Z_iYbei[Z�_d�dej[�$..%�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji*

&��Wf_jWb�iAWh[i�h[?[h�je�jA[�jejWb�dkcX[h�e?�iAWh[i�A[bZ�_d�h[bWj_ed�je�jA[�iAWh[�YWf_jWb�Wi�e?� [Y[cX[h�/-(�.,.0*

GSabCWQbW@?�@T�d@bW?U�CWUVba�O?R�aVOCS�bCO?aTSCa
G[_jA[h�jA[�lej_d]�h_]Aji�f[h�iAWh[�deh�jA[�jhWdi?[hWX_b_jo�e?�jA[�YecfWdo�i�iAWh[i�Wh[�ikXC[Yj�je�h[ijh_Yj_edi�kdZ[h�YecfWdo�bWm*�
Geh�mWi�jA[�cWdW][c[dj�XeWhZ�e?�:ZjhWd�G[jmehai�L!�WmWh[�e?�Wdo�W]h[[c[dji�Xo�iAWh[AebZ[hi�h[bWj_d]�je�lej_d]�h_]Aji�eh�
jA[�jhWdi?[h�e?�iAWh[i�_d�jA[�YecfWdo�Wj�jA[�[dZ�e?�.,.0*

6AA@W?b>S?b�O?R�RWa>WaaO=�@T�>O?OUS>S?b�P@OCR�>S>PSCa
MA[� Wffe_djc[dj� WdZ� Z_ic_iiWb� e?� c[cX[hi� e?� jA[�cWdW][c[dj� XeWhZ� e?�:ZjhWd� G[jmehai� L!� ?ebbemi� jA[� fhel_i_ed� e?� jA[��
�ekdY_b�K[]kbWj_ed�$!�%�Ge*�.-13+.,,-�e?�4�HYjeX[h�.,,-�ed�jA[�LjWjkj[�?eh�W�!khef[Wd�YecfWdo�$L!%�$aL!�K[]kbWj_edb%�$:hj*�
/5�fWhW*�.(�02�fWhW*�-�L!�K[]kbWj_ed%(�jA[�@[hcWd�LjeYa��ehfehWj_ed�:Yj�$i[Yj_edi�40(�41�:aj@�_d�YedCkdYj_ed�m_jA�:hj*�5�fWhW*�-�
b_j*� Y%� $__%� L!�K[]kbWj_ed%� WdZ� jA[� fhel_i_edi� _d� i[Yj_ed� 2� e?� jA[� YecfWdo�i� Ykhh[dj�:hj_Yb[i� e?�:iieY_Wj_ed� $bWij� Wc[dZ[Z� Xo�
h[iebkj_ed�e?� jA[�:ddkWb�@[d[hWb�F[[j_d]�ed�Ckd[�.4(�.,.0(�mA_YA�mWi�[dj[h[Z� _d� jA[�Yecc[hY_Wb� h[]_ij[h�ed�Ckbo�5(�.,.0%*�
:YYehZ_d]�je�jA[i[�Whj_Yb[i(�_d�fh_dY_fb[�jA[�ikf[hl_ieho�XeWhZ�Wffe_dji�jA[�c[cX[hi�e?�jA[�cWdW][c[dj�XeWhZ�WdZ�Ze[i�ie�?eh�
W�cWn_ckc�f[h_eZ�e?�?_l[�o[Whi*�Aem[l[h(�_j�_i�jA[�YecfWdo`i�fhWYj_Y[�je�Wffe_dj�jA[�c[cX[hi�e?�jA[�cWdW][c[dj�XeWhZ�?eh�jme�
o[Whi�edbo*�K[f[Wj[Z�Wffe_djc[dj� _i�feii_Xb[*�:YYehZ_d]� je� jA[�YecfWdo`i�Whj_Yb[i�e?�WiieY_Wj_ed(� jA[�cWdW][c[dj�XeWhZ�e?�
:ZjhWd�G[jmehai�L!�iAWbb�h[]kbWhbo�Yedi_ij�e?�jme�_dZ_l_ZkWbi�WdZ�jA[�ikf[hl_ieho�XeWhZ�iAWbb�AWl[�jA[�h_]Aj�je�Z[j[hc_d[�WdZ�
Wffe_dj�W�A_]A[h�dkcX[h�e?� _dZ_l_ZkWbi*� B?� jA[�cWdW][c[dj�XeWhZ�Yedi_iji�e?�ceh[�jAWd�ed[�_dZ_l_ZkWb(� jA[�ikf[hl_ieho�XeWhZ�
cWo�Wffe_dj�ed[�c[cX[h�e?�jA[�cWdW][c[dj�XeWhZ�YA_[?�[n[Ykj_l[�e??_Y[h�eh�if[Wa[h�e?�jA[�cWdW][c[dj�XeWhZ�WdZ�WdejA[h�
c[cX[h�A_i�eh�A[h�Z[fkjo*MA[�ikf[hl_ieho�XeWhZ�YWd�edbo�h[lea[�Wd�[n_ij_d]�Wffe_djc[dj�?eh�]eeZ�YWki[�$i[Yj_ed�40�fWhW*�0�
:aj@�_d�YedCkdYj_ed�m_jA�:hj*�5�fWhW*�-�b_j*�Y%�$__%�L!�K[]kbWj_ed%*�Bd�jA[�.,.0�?_dWdY_Wb�o[Wh(�de�d[m�c[cX[h�e?�jA[�cWdW][c[dj�
;eWhZ� mWi� Wffe_dj[Z� WdZ� de� c[cX[h� e?� jA[� cWdW][c[dj� XeWhZ� mWi� Z_ic_ii[Z*� MAhek]Aekj� jA[� [dj_h[� ?_dWdY_Wb� o[Wh(� jA[�
FWdW][c[dj�XeWhZ�e?�:ZjhWd�G[jmehai�L!�Yedi_ij[Z�e?�MAecWi�K_YAWhZ�LjWdjed�$�A_[?�!n[Ykj_l[�H??_Y[h%(��Ah_ijefA�@b_d][d[h�
$�A_[?�M[YAdebe]o�H??_Y[h%�WdZ�Nbh_YA� ef?[h�$�A_[?�?_dWdY_Wb�H??_Y[h%*

8VO?USa�b@�OCbWQ=Sa�@T�Oaa@QWObW@?
:c[dZc[dji� je� jA[�:hj_Yb[i�e?�:iieY_Wj_ed�e?�:ZjhWd�G[jmehai�L!�Wh[�ikXC[Yj� je� jA[�fhel_i_edi�e?�:hj*�15�L!�K[]kbWj_ed�WdZ�
L[Yj_ed� -35�:aj@*� IkhikWdj� je� i[Yj_ed� -35� fWhW*� .� i[dj[dY[� -�:aj@(� Wc[dZc[dji� je� jA[�:hj_Yb[i� e?�:iieY_Wj_ed� e?� Wd� L!�
Zec_Y_b[Z�_d�@[hcWdo�][d[hWbbo�h[gk_h[�W�cWCeh_jo�e?�Wj�b[Wij�jAh[[�gkWhj[hi�e?�jA[�iAWh[�YWf_jWb�h[fh[i[dj[Z�mA[d�jA[�h[iebkj_ed�
_i�fWii[Z*�MA[�h[?[h[dY[�?_]kh[�A[h[�_i�jA[�dkcX[h�e?�lej[i�lWb_Zbo�YWij� _d�jA[�lej[�ed�jA[�h[iebkj_ed�je�Wc[dZ�jA[�:hj_Yb[i�e?�
:iieY_Wj_ed*� :c[dZc[dji� je� jA[�:hj_Yb[i� e?� :iieY_Wj_ed� ckij� jA[h[?eh[� X[� WZefj[Z� Xo� jA[�:ddkWb� @[d[hWb� F[[j_d]� m_jA� W�
cWCeh_jo�e?�Wj�b[Wij�jAh[[�gkWhj[hi�e?�jA[�lWb_Z�lej[i�YWij*�Bd�WZZ_j_ed(�jA[�fhel_i_edi�_d�i[Yj_ed�0�fWhW*�2�WdZ�i[Yj_ed�-/�fWhW*�/�e?�
jA[�YecfWdo�i�Ykhh[dj�:hj_Yb[i�e?�:iieY_Wj_ed�Wffbo(�WYYehZ_d]� je�mA_YA� jA[�ikf[hl_ieho�XeWhZ� _i�WkjAeh_p[Z� je�h[iebl[�Y[hjW_d�
Wc[dZc[dji� je� jA[�mehZ_d]�e?� jA[�:hj_Yb[i�e?�:iieY_Wj_ed(� _d�fWhj_YkbWh� je�Wc[dZ� jA[�mehZ_d]�e?� jA[�:hj_Yb[i�e?�:iieY_Wj_ed� _d�
WYYehZWdY[�m_jA�jA[�iYef[�e?�YWf_jWb�_dYh[Wi[i�?hec�WkjAeh_p[Z�YWf_jWb�WdZ�jA[�[??[Yj_l[d[ii�e?�YedZ_j_edWb�YWf_jWb*
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MA[� h_]Aji� e?� jA[�cWdW][c[dj� XeWhZ� je� _iik[�d[m� iAWh[i� Wh[� h[]kbWj[Z� _d� i[Yj_ed� 0� fWhW*� 0� WdZ�fWhW*� 1a� e?� jA[� Whj_Yb[i� e?�
WiieY_Wj_ed�e?�:ZjhWd�G[jmehai�L!*�:YYehZ_d]� je�i[Yj_ed�0�fWhW*�0�e?� jA[�:hj_Yb[i�e?�:iieY_Wj_ed�e?�:ZjhWd�G[jmehai�L!(� jA[�
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cWdW][c[dj� XeWhZ(� m_jA� jA[� Yedi[dj� e?� jA[� ikf[hl_ieho� XeWhZ(� _i� WkjAeh_p[Z� je� _iik[� kf� je� .2(,.3(.1,� d[m� iAWh[i� ?hec�
WkjAeh_p[Z� YWf_jWb(� Wcekdj_d]� je� W� jejWb� e?� !NK� .2(,.3(.1,� W]W_dij� YWiA� eh� Yedjh_Xkj_ed� _d� a_dZ� m_jA� feii_Xb[� [nYbki_ed� e?�
ikXiYh_fj_ed�h_]Aji�$WkjAeh_p[Z�YWf_jWb�.,.0+B%*�:i�e?� [Y[cX[h�/-(�.,.0(�jA[�WkjAeh_p[Z�YWf_jWb�Wcekdj[Z�je�!NK�.2(,.3(.1,(�
ie�jAWj�jA[�WkjAeh_pWj_ed�e?�jA[�cWdW][c[dj�XeWhZ�je� _iik[�d[m�iAWh[i�W]W_dij�YWiA�eh�Yedjh_Xkj_ed�_d�a_dZ�m_jA�jA[�feii_Xb[�
[nYbki_ed� e?� ikXiYh_fj_ed� h_]Aji� $ikXC[Yj� je� jA[� � Z[jW_b[Z� fhel_i_edi� e?� jA[� Ykhh[dj� :hj_Yb[i� e?� :iieY_Wj_ed� e?� jA[� YecfWdo%�
Wcekdj[Z� je�.2(,.3(.1,�iAWh[i�eh�1,*,,��e?� jA[�ekjijWdZ_d]�iAWh[i�Wi�e?� jA_i� h[fehj_d]�ZWj[*� Bd�WYYehZWdY[�m_jA�i[Yj_ed�0�
fWhW*�1a�e?�jA[�Ykhh[dj�:hj_Yb[i�e?�:iieY_Wj_ed�e?�:ZjhWd�G[jmehai�L!(�jA[�YecfWdo�i�iAWh[�YWf_jWb�_i�YedZ_j_edWbbo�_dYh[Wi[Z�Xo�
kf�je�!NK�/(05-(42-�Xo�_iik_d]�kf�je�/(05-(42-�de)fWh�lWbk[�X[Wh[h�iAWh[i�$ehZ_dWho�iAWh[i%�$YedZ_j_edWb�YWf_jWb�.,--+B%*�MA[�
YedZ_j_edWb� YWf_jWb� _dYh[Wi[� ieb[bo� i[hl[i� je� ]hWdj� iAWh[�fkhYAWi[�WdZ� i_c_bWh� h_]Aji� je�c[cX[hi�e?� jA[�cWdW][c[dj� XeWhZ(�
[cfbeo[[i�e?�jA[�YecfWdo�WdZ�je�c[cX[hi�e?�jA[�cWdW][c[dj�WdZ�[cfbeo[[i�e?�W??_b_Wj[Z�YecfWd_[i*�MA_i�YWf_jWb� _dYh[Wi[�
m_bb�edbo�X[�YWhh_[Z�ekj�je�jA[�[nj[dj�jAWj�jA[�AebZ[hi�e?�jA[�ikXiYh_fj_ed�h_]Aji�[n[hY_i[�jA[_h�h_]Aj*��Bd�.,.0(�de�d[m�iAWh[i�m[h[�
Yh[Wj[Z� _d� jA_i�mWo*�Aem[l[h(� Wi� W� h[ikbj� e?� jA[� [n[hY_i[� e?� iAWh[� efj_edi(� 1,(,,,� d[m� iAWh[i�m[h[� Yh[Wj[Z� _d� .,./*�MA[_h�
_iikWdY[�mWi�[dj[h[Z�_d�jA[�Yecc[hY_Wb�h[]_ij[h�ed�?[XhkWho�-/(�.,.0*�:i�W�h[ikbj(�jA[�YedZ_j_edWb�YWf_jWb�.,--+B�mWi�h[ZkY[Z�
?hec� !NK� /(10-(42-� je� !NK� /(05-(42-� WdZ� jA[� dkcX[h� e?� iAWh[i� jAWj� YWd� X[� _iik[Z� ?hec� jA[� YedZ_j_edWb� YWf_jWb� Xo� jA[�
cWdW][c[dj�XeWhZ�mWi�h[ZkY[Z�?hec�/(10-(42-�je�/(05-(42-*

;[i_Z[i(�Wj�o[Wh)[dZ�.,.0(�WYYehZ_d]�je�i[Yj_ed�3-�fWhW*�-� b_j*�4�:aj@(� jA[�cWdW][c[dj�XeWhZ�mWi�WkjAeh_p[Z�je�Xko�XWYa�W�
cWn_ckc�e?�-,*,���e?�jA[�[n_ij_d]�iAWh[�YWf_jWb�Wj�jA[�j_c[�e?�h[iebkj_ed�e?�jA[�][d[hWb�c[[j_d]�eh�z�_?�jA_i�lWbk[�_i�bem[h�z�Wj�
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AWcWi�Whc[Z�Yed?b_Yj%*��edi[gk[dY[i�e?�jA_i�h_ia�h[Wb_pWj_ed�YekbZ�X[�_dYWhdWj[Z�_d�Z_??_Ykbj_[i�_d�iekhY_d]�cWj[h_Wbi(�_dYh[Wi[Z�
Yeiji(� WdZ� Z[bWoi� _d� fheZkYj_ed� WdZ� Z[b_l[ho(� h[ijh_Yj_edi� ed� cWha[j� [djho(� _dYh[Wi[Z� jWh_??i(� WdZ� ded)jWh_??� XWhh_[hi� W??[Yj_d]�
Yecf[j_j_l[d[ii�WdZ�fhe?_jWX_b_jo�WdZ�iA_?ji�_d�Yedikc[h�fh[?[h[dY[i�WdZ�Z[cWdZi�Zk[�je�[Yedec_Y�kdY[hjW_djo�eh�dWj_edWb_ij_Y�
i[dj_c[dji*�MA[�[n[Ykj_l[�cWdW][c[dj�e?�:ZjhWd�G[jmehai�YAei[�je�WZefj�jA[�?ebbem_d]�c_j_]Wj_ed�ijhWj[]_[i6�h[ZkY_d]�mA[d�
feii_Xb[�jA[�Z[f[dZ[dYo�ed�W�i_d]b[�Yekdjho�eh�h[]_ed�?eh�ikffb_[i(�WZWfj_d]�Xki_d[ii�ijhWj[]_[i�je�gk_Yabo�h[ifedZ�je�YAWd]_d]�
cWha[j�YedZ_j_edi�WdZ�Yedj_dkekibo�ced_jeh_d]�jA[�][efeb_j_YWb�bWdZiYWf[�je�Wdj_Y_fWj[�WdZ�fh[fWh[�?eh�YAWd][i*
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BdYh[Wi[�e?� jA[�fheXWX_b_jo� e?� jA[� h_ia� _i� Yedd[Yj[Z�m_jA� jA[� h[Y[dj� WddekdY[c[dj� Ze?� jA[�d[m�NL�WZc_d_ijhWj_ed� _djheZkY[i�
kdY[hjW_djo�h[]WhZ_d]�?kjkh[� jhWZ[�h[bWj_edi�X[jm[[d�jA[�Nd_j[Z�LjWj[i�WdZ�!khef[*��AWd][i� _d� jhWZ[�feb_Yo�WdZ�Wd�[nf[Yj[Z�
fhej[Yj_ed_ic� YekbZ� b[WZ� je� jA[� _cfei_j_ed� e?� d[m� jWh_??i(� ded)jWh_??� XWhh_[hi(� eh� ijh_Yj[h� h[]kbWjeho� h[gk_h[c[dji� W??[Yj_d]�
jhWdiWjbWdj_Y� jhWZ[*� MA[� YAWd][� e?� NL� WZc_d_ijhWj_ed� YekbZ� Wbie� [nWY[hXWj[� jhWZ[� j[di_edi� X[jm[[d� jA[� N*L*� WdZ� �A_dW*�
Iej[dj_Wb�feb_Yo�WYj_edi�cWo� _dYbkZ[�jA[� _djheZkYj_ed�e?�A_]A[h� jWh_??i(�[dAWdY[Z�[nfehj�h[ijh_Yj_edi(�eh�WZZ_j_edWb� jhWZ[�XWhh_[hi�
jWh][j_d]� if[Y_?_Y� i[Yjehi(� _dYbkZ_d]� A_]A)j[YA� _dZkijh_[i*�  [Yh[Wi[� e?� jA[� _cfWYj� _i� [nfbW_d[Z� Xo� ?WYj(� jAWj� Z[if_j[� fej[dj_Wb�
fhej[Yj_ed_ij�c[Wikh[i(�Z[cWdZ�?eh�XheWZXWdZ�WdZ�j[b[Yecckd_YWj_ed�_d?hWijhkYjkh[�h[cW_di�A_]A7�jA[�i[Yjeh�_i�ceh[�h[i_b_[dj(�
mA_YA� A[bfi� Xk??[h� jA[� fej[dj_Wb� h[l[dk[� beii*� Bd� WZZ_j_ed(� :ZjhWd� G[jmehai� AWi� [d]W][Z� _d� Yeij)h[ZkYj_ed� fhe]hWci� WdZ�
ijh[Wcb_d[Z�ef[hWj_edi(�mA_YA�h[ZkY[�jA[�Xejjec)b_d[�_cfWYj�e?�Wdo�WZZ[Z�Zkj_[i�eh�ikffbo�YAW_d�AkhZb[i*

BOQC@SQ@?@>WQ�CWaYa
A@aaWP=S4�dSCg�>ObSCWO=��?@�QVO?USa�aW?QS�bVS�=Oab�gSOC�
:i�Wd�_dj[hdWj_edWb�fbWo[h(�:ZjhWd�G[jmehai�L!�_i�[nfei[Z�je�jA[�[Yedec_Y�YoYb[i�e?�cWdo�Yekdjh_[i�WdZ�j[hh_jeh_[i�mehbZm_Z[*�
!Yedec_Y� Zemdjkhdi� cWo� b[WZ� je� h[ZkY[Z� Z[cWdZ� ?eh� j[b[Yecckd_YWj_ed� [gk_fc[dj� WdZ(� ikXi[gk[djbo(� W� h[ZkYj_ed� _d�
h[l[dk[i�WdZ�cWh]_di*

MA[� f[h?ehcWdY[� e?�:ZjhWd�G[jmehai� ?WY[Z� i_]d_?_YWdj� YAWbb[d][i� Zkh_d]� .,./).,.0*�  kh_d]� jA[� ]beXWb� i[c_YedZkYjeh� Yh_i_i�
cWdo�Ykijec[hi�AWZ�Xk_bj�kf�bWh][�_dl[djeh_[i�je�c_j_]Wj[�ikffbo�YAW_d�h_iai�WdZ�m[h[�Z[fb[j_d]�jA[i[�ijeYai�Zkh_d]�jA[�bWij�jme�
o[Whi*�:j� jA[�[dZ�e?�.,.0�Ykijec[h�Z[cWdZ� h[Yel[h[Z�cWj[h_Wb_p_d]� _d� _dYh[Wi_d]�ehZ[h� _djWa[*�Eeea_d]� _dje�.,.1(�[n[Ykj_l[�
cWdW][c[dj�[nf[Yji�W�?khjA[h�h[Yel[ho�_d�iWb[i�Zh_l[d�Xo�_cfhel[Z�ikffbo�YAW_d�YedZ_j_edi�WdZ�ikijW_d[Z�cWha[j�Z[cWdZ*

�[djhWb� XWdai� AWl[� ijWhj[Z� h[bWn_d]� jA[_h�ced[jWho� feb_Y_[i� _d�!khef[� WdZ� jA[�Nd_j[Z�LjWj[i(� i_]dWb_d]� fej[dj_Wb� ikffehj� ?eh�
[Yedec_Y�h[Yel[ho*� Bd�@[hcWdo(� bem� _d?bWj_ed� _i�[nf[Yj[Z�je�f[hi_ij(�m_jA� [kjiYA[�;kdZ[iXWda�fheC[Yj_d]�Wd� _d?bWj_ed�hWj[�e?�
.*0��_d�.,.1(�Z[Yh[Wi_d]�je�.*-��_d�.,.2�WdZ�-*5��_d�.,.3*�Aem[l[h(�_d?bWj_ed�jh[dZi�_d�jA[�Nd_j[Z�LjWj[i�h[cW_d�kdY[hjW_d*�
MA[�d[m�N*L*�]el[hdc[dj�_i�[nf[Yj[Z�je�bWkdYA�fhe]hWci�WdZ�c[Wikh[i�je�ikffehj�WdZ�ijh[d]jA[d�jA[�N*L*�[Yedeco*�MA[h[�_i�
W� i_]d_?_YWdj� h_ia� jAWj� jA[i[�ij_ckb_�cWo�YWki[� _d?bWj_ed� je�]hem� jAki� ?ehY_d]� jA[�N*L*�?[Z[hWb�K[i[hl[� je�W� ijh_Yj[h�ced[jWho�
feb_Yo*�:bie(�d[m�fhej[Yj_ed_ij�c[Wikh[i�ikYA�Wi�A_]A[h�Zkj_[i�ed�_cfehj[Z�]eeZi�Wh[�[nf[Yj[Z�je�X[�_djheZkY[Z�mA_YA�m_bb�AWl[�
Wd�_cfWYj�ed�]beXWb�jhWZ[�WdZ�[Yedeco*

:ZjhWd�G[jmehai�m_bb�Yedj_dk[�je�Ybei[bo�ced_jeh�cWYhe[Yedec_Y�Z[l[befc[dji�WdZ�m_bb�WZCkij�_ji�ijhWj[]o�WdZ�jWYj_YWb�Z_h[Yj_ed�
WYYehZ_d]bo*

;W?O?QWO=�CWaYa�
=WYS=g4�>ObSCWO=��?@�QVO?USa�aW?QS�bVS�=Oab�gSOC�
MA_i� h_ia� f[hjW_di� je� jA[� fej[dj_Wb� ?W_bkh[� _d� [??[Yj_l[bo� cWdW]_d]� WdZ� [n[Ykj_d]� a[o� ?_dWdY_Wb� fheY[ii[i*� MA_i� _dYbkZ[i6�
jhWdiWYj_d]� m_jA� Ykijec[hi(� Ybei_d]� ?_dWdY_Wb� Xeeai(� WYYkhWj[bo� h[fehj_d]� ?_dWdY_Wb� h[ikbji(� Yecfbo_d]� m_jA� lWh_eki� h[]kbWjeho�
ijWdZWhZi�$L!�(�;W?_d(�NL�@::I(�WdZ�B?KL%(�ikffehj_d]�?_dWdY_Wb�WkZ_ji*�MA[�_dWX_b_jo�je�f[h?ehc�jA[i[�?kdYj_edi�YWd�b[WZ�je�
cWj[h_Wb� m[Wad[ii[i� _d� ?_dWdY_Wb� h[fehj_d](� h[ikbj_d]� _d� i_]d_?_YWdj� ?_dWdY_Wb� WdZ� h[fkjWj_edWb� ZWcW][� je�:ZjhWd�G[jmehai*� Me�
c_j_]Wj[�jA_i�h_ia�cWdW][c[dj�_cfb[c[dj[Z�jA[�?ebbem_d]6�[ijWXb_iA_d](�ced_jeh_d]�WdZ�h[]kbWhbo�kfZWj_d]�?_dWdY_Wb�cWdW][c[dj�
ioij[ci� WdZ� Yedjhebi(� fheY[ii� e?� Yedj_dkekibo� ced_jeh_d]� Yecfb_WdY[� m_jA� h[b[lWdj� h[]kbWj_edi� WdZ� ijWdZWhZi(� Yb[Wh�
Yecckd_YWj_ed�fWjAmWoi�X[jm[[d�Z[fWhjc[dji�_dlebl[Z�_d�?_dWdY_Wb�fheY[ii[i*�Bd�WZZ_j_ed(�?_dWdY_Wb�cWdW][c[dj�[dikh[i�jAWj�
?_dWdY_Wb� ijW??� Wh[�m[bb)jhW_d[Z�WdZ�kf)je)ZWj[�m_jA� Ykhh[dj� h[]kbWj_edi�WdZ� ijWdZWhZi*�I[h_eZ_Y� h_ia� Wii[iic[dji� WdZ� _dj[hdWb�
WkZ_ji�Wh[�YedZkYj[Z� je� _Z[dj_?o�WdZ�WZZh[ii�fej[dj_Wb�m[Wad[ii[i� _d� ?_dWdY_Wb�fheY[ii[i�WdZ�Yedjhebi*�:i�fWhj�e?� jA[�:ZjhWd�
]hekf�WdZ�m_jA�jA[�fWh[dj�YecfWdo�X[_d]�ijeYa)b_ij[Z�_d�jA[�NL(�:ZjhWd�G[jmehai�_i�eXb_][Z�je�cW_djW_d�LHQ�Yedjhebi*�MA[i[�
Yedjhebi(�_djheZkY[Z�_d�.,./(�Yecfb[c[dj[Z�jA[�[n_ij_d]�i[j�e?�Yedjhebi*�Bd�.,./(�:ZjhWd�G[jmehai�kdZ[hm[dj�W�Yecfh[A[di_l[�
h[l_i_ed�e?�_ji�?_dWdY_Wb�Yedjheb�ioij[ci�je�[dikh[�Yecfb_WdY[�m_jA�LHQ�h[gk_h[c[dji�?ebbem_d]�_ji�_dj[]hWj_ed�Wi�W�ikXi_Z_Who�e?�
G:L :J)b_ij[Z�:ZjhWd�AebZ_d]i*�MA_i�c[h][h�_d_j_Wj[Z�W�i_]d_?_YWdj�h[eh]Wd_pWj_ed�fheY[ii(�mA_YA(�Xo�jA[�[dZ�e?�.,.0(�AWi�cWZ[�
ikXijWdj_Wb� fhe]h[ii*� !cfbeo[[i� Wj�:ZjhWd� G[jmehai� dem� Z[cedijhWj[� W� Z[[f[h� kdZ[hijWdZ_d]� e?� ef[hWj_edWb� WdZ� ?_dWdY_Wb�
fheY[ii[i(�h[ikbj_d]�_d�i_]d_?_YWdj�_cfhel[c[dji�_d�eh]Wd_pWj_edWb�[??_Y_[dYo�WdZ�jA[�_f[efb[�?WYjeh`�YecfWh[Z�je�W�o[Wh�W]e*

8@>PW?SR�>O?OUS>S?b�CSA@Cb

�:ZjhWd�G[jmehai�z�:ddkWb�h[fehj�.,.0���.4



:fQVO?US�CObS�CWaYa�
dSCg�=WYS=g4�>@RSCObS��?Se�CWaY�
!nYAWd][�hWj[�h_ia(�Wbie�ademd�Wi�Ykhh[dYo�h_ia(�h[?[hi�je�jA[�fej[dj_Wb�?eh�?_dWdY_Wb�beii[i�Zk[�je�?bkYjkWj_edi�_d�?eh[_]d�Ykhh[dYo�
[nYAWd][�hWj[i*�?eh�:ZjhWd�G[jmehai�jA_i�h_ia�cWd_?[iji�_d�i[l[hWb�mWoi6

-* MhWdiWYj_ed�!nfeikh[�jAWj�Wh_i[i�?hec�jA[�YecfWdo�i�Yecc_jc[dji�je�h[Y[_l[�eh�cWa[�fWoc[dji�_d�?eh[_]d�Ykhh[dY_[i*

.* MhWdibWj_ed�!nfeikh[�jAWj�f[hjW_di�je�jA[�Yedieb_ZWj_ed�e?� ?_dWdY_Wb�ijWj[c[dji�?hec�_dj[hdWj_edWb�ikXi_Z_Wh_[i�ef[hWj_d]� _d�
lWh_eki�Ykhh[dY_[i�_dje�jA[�fWh[dj�YecfWdo�i�[khe)Z[dec_dWj[Z�?_dWdY_Wb�ijWj[c[dji*�!nYAWd][�hWj[�cel[c[dji�YWd�Wbj[h�
jA[� h[fehj[Z� lWbk[� e?� Wii[ji(� b_WX_b_j_[i(� h[l[dk[i(� WdZ� [nf[di[i� e?� jA[i[� ikXi_Z_Wh_[i(� W??[Yj_d]� jA[� �ecfWdo�i� el[hWbb�
?_dWdY_Wb�fei_j_ed�WdZ�f[h?ehcWdY[*�

/* !Yedec_Y�!nfeikh[�Wbie�ademd�Wi�ef[hWj_d]�[nfeikh[(�jA_i�_dlebl[i�jA[�bed])j[hc�_cfWYj�e?�[nYAWd][�hWj[�YAWd][i�ed�jA[�
YecfWdo�i� ?kjkh[� YWiA� ?bemi� WdZ� cWha[j� lWbk[*� ?eh� [nWcfb[(� W� ikijW_d[Z� Wffh[Y_Wj_ed� e?� W� ?eh[_]d� Ykhh[dYo� mA[h[� W�
ikXi_Z_Who�ef[hWj[i�YWd�_dYh[Wi[�beYWb�Yeiji�WdZ�[nf[di[i(�fej[dj_Wbbo�W??[Yj_d]�:ZjhWd�G[jmehai`�fhe?_jWX_b_jo�_d�jAWj�h[]_ed*

:ZjhWd� G[jmehai� [cfbeoi� lWh_eki� A[Z]_d]� ijhWj[]_[i(� ikYA� Wi� ?ehmWhZ� YedjhWYji(� je� c_j_]Wj[� jhWdiWYj_ed� WdZ� jhWdibWj_ed�
[nfeikh[i*� :ZZ_j_edWbbo(� :ZjhWd� G[jmehai� fh_Y[i� fheZkYji� _d� [khei� mA[h[� ?[Wi_Xb[*� :j� jA[� :ZjhWd� AebZ_d]i� b[l[b(� Ykhh[dYo�
?bkYjkWj_edi�fhel_Z[�W�dWjkhWb�A[Z][(�XWbWdY_d]�?_dWdY_Wb�[nfeikh[i�WYheii�jA[�eh]Wd_pWj_ed*�Aem[l[h(�_d�:ZjhWd�G[jmehai�jA[h[�
_i�Wd�[nYAWd][�hWj[�h_ia�m_jA�i_]d_?_YWdj�_cfWYj�ed�jA[�?_dWdY_Wb�f[h?ehcWdY[(�Wi�jA[�YecfWdo�i�Yeij�e?�]eeZi�iebZ�_i�fh_cWh_bo�
Z[dec_dWj[Z�_d�N*L*�ZebbWh�mA_b[�iWb[i�Wh[�fh_cWh_bo�YedZkYj[Z�_d�!khe(�;h_j_iA�fekdZ(�WdZ�N*L*�ZebbWh*

>?QCSOaSR�SfA@acCS�b@�PC@ORSC�CSUc=Ob@Cg�CSBcWCS>S?ba�
A@aaWP=S4�>ObSCWO=��?@�QVO?USa�aW?QS�bVS�=Oab�gSOC�
 k[�je�jA[�[nfWdi_ed�je�d[m�cWha[ji�WdZ�jA[�]beXWb_pWj_ed�e?�Xki_d[ii�ef[hWj_edi(�:ZjhWd�G[jmehai�?WY[i�fej[dj_Wb�YAWbb[d][i�
WdZ� b_WX_b_j_[i� e?� YAWd]_d]� WdZ�fWhj_Wbbo� [nkX[hWdj� h[]kbWjeho� [dl_hedc[dji*�MA[�]hekf`i� Xki_d[ii� _i� ikXC[Yj[Z� je� h_ia� ?WYjehi�
ikYA� Wi6� d[m� bWmi� eh� Wc[dZc[dji� je� [n_ij_d]� h[]kbWj_edi(� [lebl_d]� _dZkijho� ijWdZWhZi(� ]hem_d]� fkXb_Y� WdZ� ]el[hdc[djWb�
iYhkj_do�ed�Xki_d[ii�fhWYj_Y[i� $[*]*(�ZWjW�fh_lWYo(�[dl_hedc[djWb� _cfWYj(�WdZ�[jA_YWb�YedZkYj%*�:ZjhWd�G[jmehai� h[ifedi[i� je�
jA[i[�jAh[Wji�Xo�[d]W]_d]�jA[�?ebbem_d]�ijhWj[]_[i6�Z[l[bef_d]�W�heXkij�Yecfb_WdY[�?hWc[meha�WZWfjWXb[�je�lWh_eki�h[]kbWjeho�
[dl_hedc[dji(� [ZkYWj_d]� [cfbeo[[i� WXekj� h[]kbWjeho� h[gk_h[c[dji� WdZ� jA[� _cfehjWdY[� e?� Yecfb_WdY[(� a[[f_d]� WXh[Wij� e?�
YAWd][i�_d�b[]_ibWj_ed�WdZ�_dZkijho�ijWdZWhZi(�_dlebl_d]�[nf[hji�?eh�YedikbjWj_edi�WdZ�?eh�[dikh_d]�kdZ[hijWdZ_d]�e?�Yecfb_WdY[�
m_jA� Wffb_YWXb[� h[]kbWj_edi(� _dj[]hWj_d]� h[]kbWjeho� Yecfb_WdY[� Yedi_Z[hWj_edi� _dje� ijhWj[]_Y� fbWdd_d]� WdZ� Xki_d[ii� Z[Y_i_ed)
cWa_d]*

GWaY�@T�U@W?U�Q@?QSC?�RcS�b@�TW?O?QWO=�W?bSCRSAS?RS?QS�O?R�9EAI6�@P=WUObW@?a
c?=WYS=g4�dSCg�>ObSCWO=��bVWa�CWaY�eOa�?@b�OaaSaaSR�W?�bVS�ACSdW@ca�gSOC�
:ZjhWd�G[jmehai�L!�ef[hWj[i�kdZ[h�W� ec_dWj_ed�WdZ�Ihe?_j�WdZ�Eeii�MhWdi?[h�:]h[[c[dj�$ IEM:%�m_jA� _ji�fWh[dj�YecfWdo(�
:ZjhWd� AebZ_d]i(� BdY*� PA_b[� jA_i� W]h[[c[dj� fhel_Z[i� ?_dWdY_Wb� ikffehj� je� :ZjhWd� G[jmehai(� _j� Wbie� Yh[Wj[i� W� i_]d_?_YWdj�
_dj[hZ[f[dZ[dY[�X[jm[[d�jA[�jme�YecfWd_[i*�:ZjhWd�AebZ_d]i(�BdY*�i[Ykh[Z�ed�Ckbo�-4(�.,..�W�Ce_dj�Yh[Z_j� ?WY_b_jo�W]h[[c[dj�
?hec�W�iodZ_YWj[�e?�XWdai�m_jA�W�Yh[Z_j�b_c_j�e?�kf�je� 0,,�c_bb_ed*�?_dWdY_Wb�Yel[dWdji(�mA_YA�h[?[h�je�?_dWdY_Wb�_dZ_YWjehi�?hec�
jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� e?� jA[� fWh[dj� YecfWdo� $:ZjhWd�AebZ_d]i(� BdY*%(� Wh[� fWhj� e?� jA_i� Yh[Z_j� W]h[[c[dj*� MA[�
fWh[dj�YecfWdo`i�WX_b_jo�je�c[[j�_ji�beWd�eXb_]Wj_edi�Z[f[dZi�ed�cW_djW_d_d]�ik??_Y_[dj�YWiA�?bem�WdZ�ef[hWj_edWb�ijWX_b_jo*�:do�
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h[cW_d_d]�kdYAWd][Z*�MA[�]e_d]�YedY[hd�h_ia�h[bWj[Z� je� IEM:�eXb_]Wj_edi�mWi� ?_hij�Z_iYbei[Z� _d� jA[�.,.0�WddkWb� h[fehj�WdZ�
mWi�d[_jA[h�_Z[dj_?_[Z�deh�Wii[ii[Z�_d�.,./*
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W�@[hcWd�YecfWdo�m_jA�ijhed]�l_i_X_b_jo�WdZ�fh[i[dY[�m_jA�ZWjW�Y[dj[h�WdZ�d[jmeha�ef[hWjehi�mehbZm_Z[(�:GL�Wdj_Y_fWj[i�W�
fei_j_l[�cWha[j�[dl_hedc[dj�m_jA�WZZ_j_edWb�effehjkd_j_[i�_d�i[Ykh_jo)h[bWj[Z�_d?hWijhkYjkh[*
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Bd� WZZ_j_ed� je� ceX_b[� d[jmeha� ef[hWjehi`� _dYh[Wi_d]� Z[cWdZi� ?eh� A_]A)fh[Y_i_ed� iodYAhed_pWj_ed� iebkj_edi(�:ZjhWd� G[jmehai`�
HiY_bbegkWhjp� j[YAdebe]o� _i�]W_d_d]� jhWYj_ed� _d�ejA[h�Wffb_YWj_edi*�Feij�dejWXbo(�i[Ykh_d]�Yh_j_YWb� _d?hWijhkYjkh[�W]W_dij�@GLL.5�
?W_bkh[i�AWi�X[Yec[� _dYh[Wi_d]bo� _cfehjWdj(�ef[d_d]�effehjkd_j_[i�m_jA�]el[hdc[dj�W][dY_[i�WdZ�ef[hWjehi�e?�c_ii_ed)Yh_j_YWb�
_d?hWijhkYjkh[*� :bie� h[b[lWdj� Wh[� jA[� iodYAhed_pWj_ed� e?� ]beXWb� ZWjWXWi[i� e?� _dj[hd[j� Yedj[dj� fhel_Z[hi(� jA[� WYYkhWYo� e?�
j_c[ijWcfi� ?eh� ?_dWdY_Wb� jhWZ_d](� jA[� iodYAhed_pWj_ed� e?� fem[h� ]h_Zi� m_jA� Z_ijh_Xkj[Z� ][d[hWj_ed(� j_c[� Z_ijh_Xkj_ed� _d� Z_]_jWb�
_d?hWijhkYjkh[�Z[fbeoc[dj(�WdZ� jA[�iodYAhed_pWj_ed�e?�c[Z_W�d[jmehai*�:bb� jA[i[�Wffb_YWj_edi�e??[h�WZZ_j_edWb�effehjkd_j_[i� ?eh�
jA_i�fheZkYj�fehj?eb_e*
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A@aaWP=S4�>ObSCWO=��?@�QVO?USa�aW?QS�bVS�=Oab�gSOC�
MA[�Yb_cWj[�YAWd][�WdZ�h[ikbj_d]� jAh[Wji� je�ekh�fbWd[j�Wh[� bWh][bo�Zh_l[d�Xo� jA[�A_]A�]beXWb��H.�[c_ii_edi*�MA[� jhWdifehj�e?�
]eeZi�WdZ�f[efb[�AWi�fbWo[Z�W�dej�_di_]d_?_YWdj�heb[�_d�jA_i*�Bd�WZZ_j_ed(�e?�Yekhi[(�jA[�[d[h]o�Yedikcfj_ed�e?�Yecckd_YWj_ed�
d[jmehai� _i� Wbie� _dYh[Wi_d]� Wi� ZWjW� jhW??_Y� ]hemi*� MA_i� Yh[Wj[i� effehjkd_j_[i� ?eh� :ZjhWd� G[jmehai6� ed� jA[� ed[� AWdZ(�
Yecckd_YWj_ed� j[YAdebe]o� [dWXb[i� dkc[heki� [Yedec_Y� fheY[ii[i(� Wi� m[bb� Wi� fheY[ii[i� e?� ZW_bo� b_?[� je� ?kdYj_ed� m_jA�
i_]d_?_YWdjbo� b[ii� ceX_b_jo*� Aec[� e??_Y[� WdZ� l_Z[e� Yed?[h[dY_d]� i_]d_?_YWdjbo� h[ZkY[� jA[� d[[Z� ?eh� Xki_d[ii� jhWl[b� _d� cWdo�
_dZkijh_[i*�MA[�Wif[Yj�e?� a]h[[d� jAWdai� je� B�Mb�z� _*[*(�ceh[� h[iekhY[)[??_Y_[dj�fheY[ii[i� jAhek]A� jA[�ki[�e?� Yecckd_YWj_edi�
j[YAdebe]o� je� h[fbWY[� jA[� d[[Z� ?eh� jh_fi� WdZ� ?b_]Aji� z� _i� ij_ckbWj_d]� d[jmeha� [nfWdi_edi� _d�cWdo� Yekdjh_[i� e?� jA[�mehbZ� WdZ�
AWl_d]�W�fei_j_l[�[??[Yj�ed�jA[�]hemjA�e?�:ZjhWd�G[jmehai`�WZZh[iiWXb[�cWha[j*�Hd�jA[�ejA[h�AWdZ(�:ZjhWd�G[jmehai`�WYj_l_j_[i�_d�
jA[�Wh[W�e?�ikijW_dWX_b_jo�Wh[�A_]Abo�WZlWdY[Z*�MA[i[�Wh[�Z[iYh_X[Z� _d�Z[jW_b� _d� jA[�i[fWhWj[bo�fkXb_iA[Z�ikijW_dWX_b_jo� h[fehj*�
MA[� YecfWdo� _i� cWa_d]� Yedi_Z[hWXb[� [??ehji� je� ikijW_dWXbo� _cfhel[� jA[� [d[h]o� [??_Y_[dYo� e?� _ji� fheZkYji� WdZ� ef[hWj_edWb�
fheY[ii[i(� mA_YA� Wh[� o_[bZ_d]� dej_Y[WXb[� h[ikbji*� MA[� YecfWdo`i� _ddelWj_ed� YWd� h[ZkY[� jA[� [d[h]o� Yedikcfj_ed� e?�
Yecckd_YWj_edi�d[jmehai*�:ZjhWd�G[jmehai`�Ykijec[hi(�iec[�e?�mAec�AWl[�i[j�l[ho�WcX_j_eki�Yb_cWj[� jWh][ji(�X[d[?_j� ?hec�
jA[i[�_cfhel[c[dji�WdZ�Wffh[Y_Wj[�jA[�YecfWdo`i�[??ehji*�Gem�jAWj�iec[�Yekdjh_[i�[l[d�h[gk_h[��H.�b[l_[i�je�X[�fW_Z(� jA_i�
Wbie�Yh[Wj[i�Wd�[Yedec_Y�WZlWdjW][�?eh�d[jmeha�ef[hWjehi�WdZ(�_d�jkhd(�W�Yecf[j_j_l[�WZlWdjW][�?eh�:ZjhWd�G[jmehai*
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O[dZeh� Yedieb_ZWj_ed� _d� efj_YWb� d[jmeha_d]� j[YAdebe]o�m_bb� Yedj_dk[*�Gea_W� WddekdY[Z� ed� Ckd[� .3(� .,.0(� jAWj� _j� m_bb� WYgk_h[�
Bd?_d[hW(� W� ikffb_[h� e?� efj_YWb� d[jmeha_d]� iebkj_edi(� _d� W�  .*/� X_bb_ed� Z[Wb*� MA[� WYgk_i_j_ed� ?khjA[h� h[ZkY[i� jA[� dkcX[h� e?�
Yecf[j_jehi�_d�jAWj�ifWY[�WdZ�m_bb�Z_bkj[�Gea_W`i�!khef[Wd�fhe?_b[*�:ZjhWd�G[jmehai�_i�jA[�h[cW_d_d]�!khef[Wd�if[Y_Wb_ij�_d�ef[d�
efj_YWb� d[jmeha_d]� j[YAdebe]o� WdZ� AWi� Xk_bj� W� fei_j_l[� h[fkjWj_ed� Wced]� _ji� Ykijec[h� XWi[*� :� Yedieb_ZWj[Z� Yecf[j_j_l[�
bWdZiYWf[�YWd�b[WZ�je�ibem[h�cWha[j�fh_Y[�[hei_ed�WdZ�d[m�effehjkd_j_[i�?eh�:ZjhWd�G[jmehai�je�m_d�WZZ_j_edWb�Ykijec[hi�Wi�W�
fh_cWho�eh�i[YedZWho�ikffb_[h*�MA[�c[h][h�m_jA�:ZjhWd�ijh[d]jA[di�:ZjhWd�G[jmehai`�cWha[j�fem[h�WdZ�][d[hWj[i�WZZ_j_edWb�
[Yedec_[i�e?�iYWb[*
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=WYS=g4�>@RSCObS��?@�QVO?USa�aW?QS�bVS�=Oab�gSOC�
:ZjhWd�G[jmehai�_i�_dYh[Wi_d]bo�_dl[ij_d]�_d�jA[�Z[l[befc[dj�e?�efje[b[Yjhed_Y�Yecfed[dji*�MA[i[�_dl[ijc[dji�[dWXb[�]h[Wj[h�
l[hj_YWb� _dj[]hWj_ed� WdZ� ]h[Wj[h� _dZ[f[dZ[dY[� ?hec� ikffb_[hi*�Hd� jA[� ed[� AWdZ(� jA_i� b[WZi� je� Wd� _cfhel[Z� Yeij� ijhkYjkh[� ?eh�
Y[hjW_d� ?kdYj_edi� _d�:ZjhWd�G[jmehai`� ioij[ci*�Hd� jA[� ejA[h� AWdZ(�:ZjhWd�G[jmehai� X[d[?_ji� ?hec� Wd� [nfWdi_ed� e?� jA[� jejWb�
WZZh[iiWXb[�cWha[j�$M:F%*�MA[�fbk]]WXb[�jhWdiY[_l[h�ceZkb[i�e?�jA[�ikYY[ii?kb�F_YheFkn�?Wc_bo(�Wi�m[bb�Wi�jA[�-,,SK�ceZkb[�
Z[l[bef[Z� Ce_djbo� m_jA� �eA[h[dj(� W� ]beXWb� b[WZ[h� _d� cWj[h_Wbi(� efj_Yi(� WdZ� bWi[hi(� m_bb� cWa[� Wd� _dYh[Wi_d]� Yedjh_Xkj_ed� je�
Yedieb_ZWj[Z�h[l[dk[i�WdZ�cWh]_di�_d�.,.1�WdZ�X[oedZ(�m_jA�ijhed]�]hemjA�fej[dj_Wb*
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dSCg�=WYS=g%�>ObSCWO=��?Se�QVO?QS�
:i�[nfbW_d[Z�WXel[�_d�a[nYAWd][�hWj[�h_iaib(�Wj�fh[i[dj(�cWCeh�kdY[hjW_dj_[i�[n_ij�WXekj�jA[�?kjkh[�Z[l[befc[dj�e?�?eh[_]d�
Ykhh[dYo�[nYAWd][�hWj[i�h[b[lWdj�?eh�:ZjhWd�G[jmehai*�MA[i[�YWd�AWl[�W�d[]Wj_l[�Wi�m[bb�Wi�W�fei_j_l[�_cfWYj�ed�:ZjhWd�
G[jmehai`�h[l[dk[i�WdZ�h[ikbji*�:i�:ZjhWd�G[jmehai�fbWdi�jA[�?eh[_]d�[nYAWd][�hWj[i�Wj�jA[�XkZ][j_d]�j_c[�Wj�[nf[Yj[Z�
XWbWdY[Z�hWj[i(�jA[h[�Wh[�[gkWb�h_iai�WdZ�effehjkd_j_[i�h[ikbj_d]�?hec�?eh[_]d�[nYAWd][*
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MA[�YecfWdo�i[[i�_ji[b?�m[bb�fei_j_ed[Z�je�jWa[�WZlWdjW][�e?�lWh_eki�cWha[j�effehjkd_j_[i(�mA_YA�_dYbkZ[�_dYh[Wi_d]�Z[cWdZi�
Zh_l[d�Xo�XheWZXWdZ�ij_ckbki(�Whj_?_Y_Wb� _dj[bb_][dY[�$:B%(� _d?ehcWj_ed�i[Ykh_jo�h[gk_h[c[dji(�WdZ�A_]A)fh[Y_i_ed�iodYAhed_pWj_ed�
h[gk_h[Z�Xo�d[m�Ykijec[h�]hekfi*�MA[�[??ehji�e?�jA[�m[ij[hd�Z[l[bef[Z�Yekdjh_[i�je�h[cel[�AkWm[_�WdZ�SM!�[gk_fc[dj�?hec�
jA[_h�d[jmehai�Yedj_dk[�je�fhel_Z[�WZZ_j_edWb�effehjkd_j_[i�_d�W�Yedieb_ZWj_d]�cWha[j*�P_jA�_ji�m[bb)hekdZ[Z�fehj?eb_e�e?�AWhZmWh[(�
ie?jmWh[�WdZ�i[hl_Y[�e??[h_d]i(�:ZjhWd�G[jmehai�AWi�W�ijhed]�?ekdZWj_ed�?eh�]h[Wj�f[h?ehcWdY[*
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;Wi[Z� ed� YWh[?kb� _dif[Yj_ed� e?� jA[� ]hekf`i� effehjkd_jo� WdZ� h_ia� fhe?_b[� Wj� jA[� j_c[� e?� jA[� fh[fWhWj_ed� e?� jA[� YecX_d[Z�
cWdW][c[dj�h[fehj(�jA[�cWdW][c[dj�XeWhZ�e?�:ZjhWd�G[jmehai�X[b_[l[i�jAWj�jA[�]hekf`i�effehjkd_j_[i�e??i[j�jA[�h_iai*�:ZjhWd�
G[jmehai�el[hWbb�XWbWdY[�X[jm[[d�effehjkd_j_[i�WdZ�h_iai�_i�A_]A[h�jAWd�jA[�ed[�Wj�jA[�j_c[�e?�jA[�fkXb_YWj_ed�e?�jA[�fh_eh�o[Wh`i�
YecX_d[Z�cWdW][c[dj�h[fehj*�?eh�jA[�h_iai�h[bWj[Z�je�jA[�Ce_dj�beWd�W]h[[c[dji�m_jA�:ZjhWd�AebZ_d]i�BdY*(�fb[Wi[�h[?[h�je�jA[�
h_ia�Z[iYh_fj_ed�_d�jA[�i[Yj_ed�akdY[hjW_dj_[i�h[bWj[Z�je�jA[�]e_d]�YedY[hdb�_d�dej[�$.%�e?�jA[�dej[i�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�
ijWj[c[dji�WdZ�je�jA[�Z[iYh_fj_ed�e?�jA[�ah_ia�e?�]e_d]�YedY[hd�Zk[�je�?_dWdY_Wb�_dj[hZ[f[dZ[dY[�WdZ� IEM:�eXb_]Wj_edib�_d�jA[�
i[Yj_ed�ah_iai�WdZ�effehjkd_j_[ib*

 kh_d]�jA[�?_hij�AWb?�o[Wh�.,.1(�jA[�W]]h[]Wj[Z�h_ia�[nY[[Zi�jA[�h_ia�X[Wh_d]�YWfWY_jo*�Bd�jA[�h[cej[�YWi[�jAWj�cWdo�cWCeh�h_iai�
eYYkh� i_ckbjWd[ekibo� WdZ� jAWj� jA[� ZWcW][i� hWd][�ed� jA[� kff[h� [dZ�e?� jA[� [ij_cWj_edi(�:ZjhWd�G[jmehai�L!�c_]Aj� hkd� _dje�
Z[?Wkbj*�:bjAek]A�jA[�cWdW][c[dj�XeWhZ�Yedi_Z[hi�jA_i�iY[dWh_e�Wi�l[ho�kdb_a[bo(�jA[�Z[l[befc[dj�e?�h_iai�WdZ�jA[�h_ia�X[Wh_d]�
YWfWY_jo�Wh[�Ybei[bo�ced_jeh[Z*
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MA[�cWdW][c[dj� XeWhZ� e?�:ZjhWd�G[jmehai� _i� h[ifedi_Xb[� ?eh� [ijWXb_iA_d]� WdZ�cW_djW_d_d]� Wd� WZ[gkWj[� ioij[c� e?� _dj[hdWb�
Yedjhebi*�Bj�AWi�_cfb[c[dj[Z�Wd�_dj[hdWb�Yedjheb�ioij[c�jAWj�[dWXb[i�jA[�cWdW][c[dj�XeWhZ�je�[dikh[�Yecfb[j[d[ii(�WYYkhWYo�
WdZ�h[b_WX_b_jo�e?�?_dWdY_Wb�h[fehj_d]�Wj�]hekf�WdZ�b[]Wb�[dj_jo�b[l[b*�PA[d�Z[i_]d_d]�_ji�_dj[hdWb�Yedjheb�ioij[c(�:ZjhWd�G[jmehai�
ki[Z�jA[��HLH�?hWc[meha�Wi�W�a[o�h[?[h[dY[�WdZ�iekhY[�e?�]k_ZWdY[*�MA[�_dj[hdWb�Yedjheb�el[h�?_dWdY_Wb�h[fehj_d]�_i�Z[i_]d[Z�
je� fhel_Z[� h[WiedWXb[� WiikhWdY[� h[]WhZ_d]� jA[� h[b_WX_b_jo� e?� ?_dWdY_Wb� h[fehj_d]*� Ge� ioij[c� e?� _dj[hdWb� Yedjheb� el[h� ?_dWdY_Wb�
h[fehj_d](�_dYbkZ_d]�ed[�Z[j[hc_d[Z�je�X[�[??[Yj_l[(�cWo�fh[l[dj�eh�Z[j[Yj�Wbb�c_iijWj[c[dji*
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MA[� Yedjheb� [dl_hedc[dj� _i� jA[� ?ekdZWj_ed� e?� jA[� _dj[hdWb� Yedjheb� ioij[c� _d� [l[ho� eh]Wd_pWj_ed*�:ZjhWd� G[jmehai� ?eij[hi� Wd�
[dl_hedc[dj� e?� ef[dd[ii� WdZ� _dj[]h_jo� m_jA� W� Yb[Wh� Yecc_jc[dj� je� [nY[bb[dY[(� Yecf[j[dY[� WdZ� jA[� Z[l[befc[dj� e?� _ji�
[cfbeo[[i*�MA[�]hekf`i�b[WZ[hiA_f�fh_dY_fb[i�e?�_dj[]h_jo+Aed[ijo(�Z[Y_i_l[d[ii�WdZ�h[if[Yj�Wh[�XWi[Z�ed�jA_i�fA_beiefAo(�WdZ�
jA[�Ykbjkh[�_i�h[?b[Yj[Z�_d�jA[�el[hWbb�jed[�i[j�Xo�jA[�cWdW][c[dj�XeWhZ*�:ZjhWd�G[jmehai�AWi�W�Yb[Wh�eh]Wd_pWj_edWb�ijhkYjkh[�
m_jA�m[bb)Z[?_d[Z� WkjAeh_j_[i� WdZ� h[ifedi_X_b_j_[i*� MA[� XeZ_[i� YAWh][Z�m_jA� jA[� ]el[hdWdY[� WdZ� Yedjheb� e?� jA[� ]hekf� WYj_l[bo�
fWhj_Y_fWj[�_d�jA[�hkdd_d]�WdZ�ij[[h_d]�e?�jA[�Xki_d[ii*�MA[�Xki_d[ii�_i�cWdW][Z�ed�W�]beXWb�XWi_i�WdZ�hkd�l_W�?kdYj_edWb�Wh[Wi*�
?_dWdY_Wb� ij[[h_d]� e?� jA[� ]hekf� WdZ� ?_dWdY_Wb� ij[mWhZiA_f� ?eh� _dZ_l_ZkWb� b[]Wb� [dj_j_[i� _i� AWdZb[Z� Xo� jA[� YA_[?� ?_dWdY_Wb� e??_Y[h(�
kdZ[h�jA[�WkZ_j�Yecc_jj[[`i�]k_ZWdY[*

Bd� .,./� Zk[� je� jA[� c[h][h� m_jA� :ZjhWd(� mA_YA� mWi� Wbh[WZo� b_ij[Z� ed� G:L :J(� :ZjhWd� G[jmehai� $[n): O:%� AWZ� Z[lej[Z�
Yedi_Z[hWXb[�[??ehj�je�[dikh[�_ji�Yedieb_ZWj[Z�ef[hWj_edi�c[[j�jA[�h[gk_h[c[dji�i[j�?ehjA�Xo�jA[�LWhXWd[i)Hnb[o�:Yj�$LHQ%*�Bd�
.,./� jA[� ?eYki�mWi�ed� jA[� _cfb[c[djWj_ed�WdZ� j[ij_d]�e?�d[m� _dj[hdWb�Yedjhebi�Z[i_]d[Z� je�kfAebZ� jA[�ijWdZWhZi�e?� ?_dWdY_Wb�
h[fehj_d]*� Bd�.,.0�LHQ�Yedjhebi�m[h[� _cfhel[Z�WdZ�efj_c_p[Z*�K[Ye]d_p_d]� jA[� _cfehjWdY[�e?� jA[i[�Yedjhebi� _d�iW?[]kWhZ_d]�
jA[� _dj[]h_jo�e?�:ZjhWd�G[jmehai� ?_dWdY_Wb� _d?ehcWj_ed(�cWdW][c[dj�[ijWXb_iA[Z�W�Z[Z_YWj[Z� j[Wc�je�[dikh[�LHQ)Yecfb_WdY[*�
MA_i� j[Wc�YedZkYj[Z�Yecfh[A[di_l[�[lWbkWj_edi� je� _Z[dj_?o�WdZ�c_j_]Wj[�fej[dj_Wb� h_iai� ?eh� ?_dWdY_Wb� ijWj[c[dji�l[hWY_jo(�WdZ�
f[h?ehc[Z�meha� je�[dikh[� jAWj� _dj[hdWb�Yedjhebi�el[h�:ZjhWd�G[jmehai�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji�Wh[�[??[Yj_l[�XejA�Xo�
Z[i_]d�WdZ�ef[hWj_edWbbo*�MAhek]A�W�YecX_dWj_ed�e?�jWh][j[Z�Yedjheb�Z[iYh_fj_edi�WdZ�jhW_d_d]�i[ii_edi(�_dj[hdWb�ced_jeh_d](�WdZ�
[nj[hdWb� YedikbjWdji(�:ZjhWd�G[jmehai� AWZ� Yh[Wj[Z� Wd� _dj[hdWb� Yedjheb� ?hWc[meha� jAWj(� _i� ?eYki� ed� [dikh_d]� Yecfb_WdY[�m_jA�
LHQ�h[gk_h[c[dji*

?ebbem_d]�jA[�_d_j_Wb�o[Wh�e?�LHQ�Yecfb_WdY[�_cfb[c[djWj_ed(�jA[�[lWbkWj_ed�fheY[ii�AWi�_Z[dj_?_[Z�i[l[hWb�_dj[hdWb�Yedjhebi�Wi�
Z[?_Y_[dj*�MA[i[�?_dZ_d]i�A_]Ab_]Aj�if[Y_?_Y�Wh[Wi�?eh�[dAWdY[c[dj�m_jA_d�:ZjhWd�G[jmehai`�_dj[hdWb�Yedjheb�ioij[c*�Bd�h[ifedi[(�
Yehh[Yj_l[� c[Wikh[i� Wh[� X[_d]� ?ehckbWj[Z� WdZ� _cfb[c[dj[Z� je� WZZh[ii� jA[i[� Z[?_Y_[dY_[i*� MA[� eh]Wd_pWj_ed� _i� ?eYki[Z� ed�
ijh[d]jA[d_d]�jA[�[??[Yj_l[d[ii�e?�_dj[hdWb�Yedjhebi�WdZ�h[_d?ehY_d]�Yecfb_WdY[�m_jA�LHQ�h[gk_h[c[dji*�Bcfhel[c[dj�[??ehji�Wh[�
fbWdd[Z� ?eh� jA[� ikXi[gk[dj� ?_dWdY_Wb� o[Wh(� W_c_d]� je� h[Yj_?o� jA[� _Z[dj_?_[Z� Z[?_Y_[dY_[i� WdZ� _cfhel[� ?_dWdY_Wb� h[fehj_d]�
?hWc[meha/,*
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:i� fWhj� e?� jA[� _dj[hdWb� Yedjhebi� h[bWj[Z� je� ?_dWdY_Wb� h[fehj_d](� jA[� h_ia� Wii[iic[dj� ?ebbemi� jA[� fheY[ii� Z[iYh_X[Z� _d� jA[� ah_ia�
cWdW][c[dj�ioij[cb�i[Yj_ed*
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:j�Wd� _dZ_l_ZkWb�[dj_jo� b[l[b(�:ZjhWd�G[jmehai`� bWh][h�WdZ�ceh[�Yecfb[n�Xki_d[ii�kd_ji�ki[�Wd� _dj[]hWj[Z�[dj[hfh_i[� h[iekhY[�
fbWdd_d]� iebkj_ed(� mA_YA� Wbie� i[hl[i� Wi� ][d[hWb� b[Z][h� ioij[c*� Bd?ehcWj_ed� j[YAdebe]o� Yedjhebi� AWl[� X[[d� _cfb[c[dj[Z� je�
h[ijh_Yj�ki[h�WYY[ii(�[dikh[�fhef[h�WkjAeh_pWj_ed�e?�YAWd][i� je� jA[�ioij[c�WdZ�[??_Y_[dj�AWdZb_d]�e?�ki[h�A[bf�Z[ia�h[gk[iji*�
Lf[Y_?_Y�fheY[ii[i�Wh[�Z[?_d[Z�WdZ�Wffb_[Z�?eh� jA[�?ebbem_d]�h[fehj_d]�YoYb[i� _d�jA[i[�Xki_d[ii�kd_ji6�YWiA�h[fehj_d](�h[l[dk[�
h[Ye]d_j_ed(� WYYekdji� fWoWXb[(� YWf_jWb_pWj_ed� e?� Z[l[befc[dj� [nf[di[i� WdZ� h[Ye]d_j_ed� e?� ikXi_Z_[i� ?eh� h[i[WhYA(� _dl[djeho�
h[fehj_d](� ?_n[Z�Wii[ji(� fWohebb� WdZ�fhel_i_edi*�:ZjhWd�G[jmehai� YWhh_[i�ekj�cedjAbo�WdWboj_YWb� h[l_[mi�WdZ�gkWhj[hbo� XWbWdY[�
iA[[j�h[l_[mi�XWi[Z�ed�W�?ekh)[o[�fh_dY_fb[�X[jm[[d�jA[�beYWb�WYYekdj_d]�WdZ�jA[�Yedieb_ZWj_ed�?kdYj_edi*

?eh�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(� jA[�XWbWdY[�iA[[j�WdZ�_dYec[�ijWj[c[dj�fei_j_edi�h[gk_h_d]�W�i_]d_?_YWdj�Z[]h[[�e?�
CkZ]c[dj�WdZ�[ij_cWj_ed�mA[d�X[_d]�lWbk[Z�Wh[�Z[j[hc_d[Z�WdZ�WdWbop[Z�m_jA� jA[� _dlebl[c[dj�e?�cWdW][c[dj*�MA_i� _i� jA[�
YWi[�?eh�_cfW_hc[dj�j[ij_d]�h[l_[mi�$WddkWb�eh�mA[d�W�jh_]][h_d]�[l[dj�eYYkhi%(�YWf_jWb_pWj_ed�e?�Z[l[befc[dj�fheC[Yji�$mA[d�jA[�
_dZkijh_Wb_pWj_ed�ijW][�_i�h[WYA[Z%�WdZ�jWn�h[fehj_d](�if[Y_?_YWbbo�Z[?[hh[Z�jWn[i�$gkWhj[hbo%*�:ZjhWd�G[jmehai�WZZ_j_edWbbo�YWhh_[i�
ekj�cedjAbo� _dj[hYecfWdo� h[YedY_b_Wj_edi� Wi� fWhj� e?� jA[� Yedieb_ZWj_ed� fheY[ii� WdZ� WdWboj_YWb� h[l_[mi� e?� WYjkWb� li*� [nf[Yj[Z�
h[ikbji�XWi[Z�ed�W�?ekh)[o[i�fh_dY_fb[�X[jm[[d�jA[�?_dWdY_Wb�fbWdd_d]�WdZ�jA[�Yedieb_ZWj_ed�?kdYj_edi*�

:bb�Xki_d[ii�kd_ji�?ebbem�W�i[j�e?�]beXWb�WYYekdj_d]�feb_Y_[i�WdZ�h[fehj_d]�]k_Z[b_d[i�Wffbo_d]�je�jA[�mAeb[�]hekf*�MA[�?_dWdY_Wb�
ijWj[c[dji�fh[fWhWj_ed�fheY[ii�_i�ced_jeh[Z�]beXWbbo�l_W�W�YWb[dZWh�jAWj�_i�Yecckd_YWj[Z�je�Wbb� _dlebl[Z�fWhj_[i�ed�W�cedjAbo�
XWi_i*��A[Yab_iji�Wh[�Yecfb[j[Z�XejA�_d�jA[�_dZ_l_ZkWb�Xki_d[ii�kd_ji�WdZ�Wj�jA[�Yedieb_ZWj_ed�b[l[b�je�[dikh[�Yecfb[j[d[ii�e?�Wbb�
Ybei_d]�ij[fi*�I[h_eZ_Y�h[l_[mi�Xo�]hekf�cWdW][c[dj�Wh[�YedZkYj[Z�je�Z[j[Yj�[hhehi�WdZ�ec_ii_edi*
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MA[� _dj[hdWb� Yedjheb� ioij[c� Wj� :ZjhWd� G[jmehai� _i� ikffehj[Z� Xo� jeebi� je� ijeh[� WdZ� [nYAWd][� _d?ehcWj_ed(� [dWXb_d]� jA[�
cWdW][c[dj�XeWhZ� je�cWa[� _d?ehc[Z�Xki_d[ii�Z[Y_i_edi�WXekj� ?_dWdY_Wb� h[fehji�WdZ�Z_iYbeikh[i*�MA[� ?ebbem_d]�Yecfed[dji�
[dikh[�fhef[h�_d?ehcWj_ed�WdZ�Yecckd_YWj_ed�?eh�?_dWdY_Wb�h[fehj_d]6

d :YYekdj_d]�ioij[ci�?eh�_dZ_l_ZkWb�[dj_j_[i�Wh[�cWjYA[Z�je�jA[�Z[]h[[�e?�Yecfb[n_jo�e?�jA[�Xki_d[ii�kd_j*�?eh�ceij�[dj_j_[i(�Wd�
_dj[]hWj[Z�[dj[hfh_i[�h[iekhY[�fbWdd_d]�ioij[c(�mA_YA�Wbie�i[hl[i�Wi�][d[hWb�b[Z][h�ioij[c(�_i�_d�fbWY[*�:bb�beYWb�WYYekdji�
Wh[�cWff[Z�je�jA[�]hekf�YAWhj�e?�WYYekdji(�mA_YA�_i�ki[Z�]hekf)m_Z[*

d MA[�]hekf�Yedieb_ZWj_ed� _i�ikffehj[Z�Xo�W�ZWjWXWi[� jeeb�mA_YA� _i� b_da[Z� je� jA[�[dj[hfh_i[�h[iekhY[�fbWdd_d]�WdZ� ?_dWdY_Wb�
fbWdd_d]�ioij[ci�l_W� _dj[h?WY[i*�MA[�]beXWb� ?_dWdY_Wb�fbWdd_d]�ioij[c�_i�ki[Z�[nj[di_l[bo� _d�WdWbop_d]�WYjkWb�li*�[nf[Yj[Z�
h[ikbji�WdZ�jAki�ced_jeh_d]�jA[�h[ikbji�e?�jA[�Yedieb_ZWj_ed*

d @beXWb�WYYekdj_d]�feb_Y_[i�?eh�jA[�ceh[�Yecfb[n�?_dWdY_Wb�ijWj[c[dj�fei_j_edi�e?�jA[�]hekf�WdZ�W�]hekf�YAWhj�e?�WYYekdji�?eh�
Wbb� ejA[h� fei_j_edi� Wh[� WlW_bWXb[*� :YYekdj_d]� feb_Y_[i� Wh[� kfZWj[Z� h[]kbWhbo� WdZ� Wh[� _cfb[c[dj[Z� edbo� W?j[h� W� jAehek]A�
_dj[hdWb�h[l_[m�WdZ�jhW_d_d]*
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:i�fWhj�e?�jA[�ed]e_d]�ced_jeh_d](�jA[�YA_[?�?_dWdY_Wb�e??_Y[h�_i�_d?ehc[Z�WXekj�Wbb�cWj[h_Wb�c_iijWj[c[dji�WdZ�Yedjheb�Xh[WaZemdi�
Wj�]hekf�WdZ�Xki_d[ii�kd_j� b[l[b�ed�W�gkWhj[hbo�XWi_i� _d� jA[�[n[Ykj_l[�ikccWho� je� jA[� ?_dWdY_Wb� ijWj[c[dji*�MA[� h[fehj_d]�e?�
Z[?_Y_[dY_[i� ?ebbemi� jA[� fh_dY_fb[i� e?� ef[d� WdZ� jhWdifWh[dj� Yecckd_YWj_ed*� ?ebbem)kf� _i� [dikh[Z� jAhek]A� h[]kbWh� c[[j_d]i�
mA[h[�Yehh[Yj_l[�WYj_edi�Wh[�fh[i[dj[Z*
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:ZjhWd�G[jmehai�cW_djW_di�Wd�_dj[hdWb�WkZ_j�?kdYj_ed�je�h[]kbWhbo�Wii[ii�?_dWdY_Wb�fheY[ii[i�WdZ�ioij[ci*

;Wi[Z�ed�Wd�WddkWb� h_ia�Wii[iic[dj(� jA[� _dj[hdWb�WkZ_j� ?kdYj_ed�Z[l[befi�Wd�WkZ_j�fbWd�fhefeiWb� ?eh� jA[�kfYec_d]�o[Wh*�MA[�
fhefei[Z� fbWd� _i� fh[i[dj[Z� je(� Wb_]d[Z�m_jA(� WdZ� ?_dWbbo� hWj_?_[Z� Xo� jA[� WkZ_j� Yecc_jj[[*�MA[� _dj[hdWb� WkZ_j� ?kdYj_ed� f[h?ehci�
_dj[hdWb�WkZ_j�h[l_[mi�jAhek]Aekj�jA[�o[Wh�WYYehZ_d]�je�jA[�WkZ_j�fbWd*�:kZ_j�h[ikbji�Wh[�Z_iYkii[Z�m_jA�h[ifedi_Xb[�cWdW][hi*�Bd�
YWi[�e?�_Z[dj_?_[Z�fheY[ii�eh�ioij[c�m[Wad[ii[i(�jA[�_dj[hdWb�WkZ_j�?kdYj_ed�cWa[i�h[Yecc[dZWj_edi�WdZ�_cfhel[c[dj�WYj_edi�
Wh[�Z[?_d[Z�WdZ�W]h[[Z�m_jA� jA[� h[ifedi_Xb[�cWdW][h$i%*�MA[�fhe]h[ii�e?� jA[i[�WdZ� jA[_h�ikYY[ii� _d� h[cel_d]� jA[� _Z[dj_?_[Z�
m[Wad[ii[i� _i� h[l_[m[Z�Xo� jA[�WkZ_j� ?kdYj_ed*�MA[�ijWj[�e?� _dj[hdWb�WkZ_j_d]� _i� h[fehj[Z�gkWhj[hbo� je� jA[�WkZ_j�Yecc_jj[[�WdZ�
_dYbkZ[i�?[[ZXWYa�WXekj�jA[�fhe]h[ii�e?�WkZ_ji�f[h?ehc[Z�l[hiki�jA[�WkZ_j�fbWd(�WXekj�jA[�h[ikbji�e?�j[hc_dWj[Z�WkZ_j�h[l_[mi�
WdZ�WXekj�_cfhel[c[dji�h[ikbj_d]�?hec�WYj_edi�jWa[d*
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MA[�ijWj[c[dji� _d� jA_i�YAWfj[h�Wffbo� je� jA[�:ZjhWd�G[jmehai�]hekf�Wi�m[bb�Wi� je�:ZjhWd�G[jmehai�L!*�?khjA[h�Z[jW_bi�ed� jA[�
fheC[Yj[Z� cWha[j� [dl_hedc[dj(� Wi� m[bb� Wi� jA[� h[ikbj_d]� effehjkd_j_[i(� YWd� X[� ?ekdZ� _d� jA[� a@[d[hWb� [Yedec_Y� WdZ� cWha[j�
YedZ_j_edib�i[Yj_ed�WdZ�_d�jA[�a;ki_d[ii�el[hl_[mb�i[Yj_ed*

.,.0�mWi�ed[�e?�jA[�ceij�Z_??_Ykbj�o[Whi�_d�jA[�YecfWdo�i�A_ijeho*�:?j[h�jA[�[dZ�e?�jA[�i[c_YedZkYjeh�Yh_i_i�WdZ�jA[�ikXi[gk[dj�
dehcWb_pWj_ed�e?�ef[hWj_edi�WdZ�_dj[hdWj_edWb�ikffbo�YAW_di(�Ykijec[hi��m_bb_d]d[ii�je�fbWY[�ehZ[hi�[Whbo�WdZ�cW_djW_d�jA[_h�emd�
h_ia�_dl[djeh_[i�Z[Yb_d[Z*��kijec[h�_dl[djeho�efj_c_pWj_ed(�YecX_d[Z�m_jA�A[i_jWdj�d[jmeha�[nfWdi_ed(�b[Z�je�kdkikWbbo�bem�WdZ�
iec[j_c[i�kdfh[Z_YjWXb[�ehZ[h�_djWa[*�?khjA[hceh[(�jA[�f[hi_ij[djbo�A_]A�_dj[h[ij�hWj[i�WdZ�Xehhem_d]�Yeiji�d[]Wj_l[bo�_cfWYj[Z�
Ykijec[hi��m_bb_d]d[ii�je�_dl[ij*

MA_i�Yecfb[n�i_jkWj_ed�h[ikbj[Z�_d�W�Z[Yb_d[�e?�WddkWb�h[l[dk[i�je�!NK�0/4*-�c_bb_ed�_d�jA[�:ZjhWd�G[jmehai�]hekf*�MA_i�.4*2���
Z[Yb_d[�AWZ�W�d[]Wj_l[� _cfWYj�ed� jA[�YecfWdo�i�fhe?_jWX_b_jo�WdZ� h[ikbj[Z� _d�W�fhe� ?ehcW�!;BM�cWh]_d�e?�d[]Wj_l[�.*/��*�:i�
ijWj[Z�_d�jA[�:ddkWb�?_dWdY_Wb�K[fehj�.,./(�:ZjhWd�G[jmehai�?eh[YWij[Z)�?eh�.,.0�W�h[l[dk[�Z[Yb_d[�e?�WXekj�.1��li*�jA[�fh_eh�
o[Wh�Wi�m[bb�Wi�W�fhe�?ehcW�!;BM�_d�W�i_c_bWh�hWd][�Wi�_d�.,./*� [if_j[�e?�jA[�]heii�cWh]_d�_cfhel[c[dj�?hec�/2(-��_d�.,./�je�
/3(/�� _d�.,.0�h[ikbj_d]� ?hec�W�i[h_[i�e?�Yeij� h[ZkYj_ed�c[Wikh[i(�WdZ�W� h[ZkYj_ed�e?�ef[hWj_edWb�[nf[di[i� ?hec�!NK�-4-(1�
c_bb_edi�je�-23(5�c_bb_edi(�fhe�?ehcW�!;BM�[dZ[Z�kf�_d�W�d[]Wj_l[�Wcekdj�YecfWh[Z�je�fei_j_l[�!NK�/5*4�c_bb_edi�eh�2(1��e?�
h[l[dk[i�_d�.,./*�

G[j�Z[Xj�?eh�:ZjhWd�G[jmehai�]hekf�Wj�jA[�[dZ�e?�?_iYWb�o[Wh�.,.0�mWi�!NK�2*2�c_bb_ed(�YecfWh[Z�je�!NK�0.*0�c_bb_ed�_d�jA[�
fh[l_eki�o[Wh�[nY[[Z_d]�jA[�?eh[YWij�e?�jA[�.,./�:ddkWb�?_dWdY_Wb�K[fehj�mA_YA�Wiikc[Z�W�d[j�Z[Xj�_d�_d�jA[�bem�je�c_Z�c_bb_ed�
hWd][*� MA_i� i_]d_?_YWdj� _cfhel[c[dj� _i� fh_cWh_bo� Zk[� je� W� h[ZkYj_ed� _d� meha_d]� YWf_jWb*� Feh[el[h(� jA[h[� mWi� W� ikXijWdj_Wb�
_dj[hYecfWdo�h[Y[_lWXb[�W]W_dij�:ZjhWd�AebZ_d]i(�BdY*�h[ikbj_d]�?hec�jA[�beii�iAWh_d]*

Eeea_d]�WA[WZ�je�Xki_d[ii�Z[l[befc[dj�_d�.,.1(�jA[�cWdW][c[dj�XeWhZ�[nf[Yji�Wd�_cfhel[c[dj�_d�][d[hWb�Z[cWdZ�WYheii�Wbb�
fheZkYj�Wh[Wi*�PA_b[�jA[�ij_bb�j[di[�feb_j_YWb�Yb_cWj[(�jA[�d[m�NL�WZc_d_ijhWj_ed�i�jWh_??�feb_Yo(�WdZ�jA[�YecfWhWj_l[bo�A_]A�_dj[h[ij�
hWj[�b[l[b�Yedj_dk[�je�YWki[�kdY[hjW_djo�_d�jA[�cWha[j(�_j�_i�_cf[hWj_l[�jAWj�fhe]h[ii�_i�cWZ[�_d�[nfWdZ_d]�jA[�Yecckd_YWj_edi�
_d?hWijhkYjkh[� WdZ� i[Ykh_d]� Yh_j_YWb� _d?hWijhkYjkh[*� ?khjA[hceh[(� d[m� j[YAdebe]_[i� WdZ� Xki_d[ii� ceZ[bi(� ikYA� Wi� jA[� ki[� e?�
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$[nf[di[%(�d[jb�_cfhel[Z�Xo�!NK�.(.35�jAekiWdZ*MA_i�h[ikbj[Z�_d�W�Yedieb_ZWj[Z�d[j�beii�e?�!NK�-.(./1�jAekiWdZ�_d�jA[�.,./�
?_dWdY_Wb�o[Wh�W?j[h�WZCkijc[dj*�!gk_jo�Wi�Wj� [Y[cX[h�/-(�.,./�jA[h[?eh[�_dYh[Wi[Z�Xo�!NK�-3(3,4�jAekiWdZ*�

MA[� Yedieb_ZWj[Z� fhe?_j+beii� YWhh_[Z� ?ehmWhZ� _d� jA[� YAWd][i� _d� ijeYaAebZ[hi`� [gk_jo� _cfhel[Z� WYYehZ_d]bo*;Wi_Y� WdZ� Z_bkj[Z�
[Whd_d]i�f[h� iAWh[� ?eh� jA[�.,./� ?_dWdY_Wb� o[Wh� _dYh[Wi[Z�Xo�!NK�,*,0� ?hec� jA[�d[]Wj_l[�!NK�,*.4� h[fehj[Z� _d� jA[�fh[l_eki�
o[Wh�i�WddkWb�h[fehj� je�d[]Wj_l[�!NK�,*.0*�MA[�Yehh[Yj_ed�AWZ�de�[??[Yj�ed�jA[�Yedieb_ZWj[Z�YWiA�?bem�ijWj[c[dj� _d�jA[�.,./�
?_dWdY_Wb�o[Wh*�MA[�Yehh[Yj_ed�AWZ�de�[??[Yj�ed�jA[�Yedieb_ZWj[Z�YWiA�?bem�ijWj[c[dj�_d�jA[�.,./�?_dWdY_Wb�o[Wh*

8@CCSQbW@?�@T�a@TbeOCS�=WQS?aS�Q=OaaWTWQObW@?
Bd� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� ?eh� jA[�.,./� ?_dWdY_Wb� o[Wh(�W�ie?jmWh[� b_Y[di[�WYgk_h[Z� _d�.,..�mWi� h[fehj[Z�kdZ[h�
ejA[h�Ykhh[dj�Wii[ji*�Bj�mWi�Z[j[hc_d[Z�jAWj�jA[�Z[?_d_j_ed�e?�Wd�Wii[j�_d�WYYehZWdY[�m_jA�B:L�/4�mWi�c[j��WdZ�h[bWj[Z�b_WX_b_j_[i�
m[h[�dej�?kbbo�h[Ye]d_p[Z�Wi�b_WX_b_j_[i*

 k[�je�jA[�h[jheif[Yj_l[�Yehh[Yj_ed�_d�WYYehZWdY[�m_jA�B:L�4(�jA[�ie?jmWh[�b_Y[di[�mWi�h[YbWii_?_[Z�?hec�ejA[h�Ykhh[dj�Wii[ji�je�
ejA[h� WYgk_h[Z� WdZ� _dj[hdWbbo� ][d[hWj[Z� _djWd]_Xb[� Wii[ji� Wi� Wj� CWdkWho� -(� .,./� WdZ� Yehh[ifedZ_d]� ejA[h� Ykhh[dj� WdZ� ded)
Ykhh[dj�b_WX_b_j_[i�m[h[�h[Ye]d_p[Z�_d�?kbb*�

:i�W�h[ikbj�e?�jA[�Yehh[Yj_ed(�ejA[h�WYgk_h[Z�WdZ�_dj[hdWbbo�][d[hWj[Z�_djWd]_Xb[�Wii[ji�_dYh[Wi[Z�Xo�!NK�0(./4�jAekiWdZ�Wi�Wj�
 [Y[cX[h� /-(� .,./� $Xo� !NK� 2(34-� jAekiWdZ� Wi� Wj� CWdkWho� -(� .,./%*� HjA[h� Ykhh[dj� Wii[ji� Wbie� Z[Yh[Wi[Z� Xo� !NK� .15�
jAekiWdZ�Wi�Wj� [Y[cX[h�/-(�.,./�$Xo�!NK�-05�jAekiWdZ�Wi�Wj�CWdkWho�-(�.,./%*�

HjA[h�Ykhh[dj�b_WX_b_j_[i�_dYh[Wi[Z�Xo�!NK�.(21/�jAekiWdZ�Wi�Wj� [Y[cX[h�/-(�.,./�$Xo�!NK�.(21/�jAekiWdZ�Wi�Wj�CWdkWho�-(�
.,./%�WdZ�ejA[h�ded)Ykhh[dj�b_WX_b_j_[i�Xo�!NK�-(/.2�jAekiWdZ�$Xo�!NK�/(535�jAekiWdZ�Wi�Wj�CWdkWho�-(�.,./%(

MA[�Yehh[Yj_ed�AWZ�de�[??[Yj�ed�jA[�Yedieb_ZWj[Z�d[j�fhe?_j�?eh�jA[�o[Wh�eh�ed�XWi_Y�WdZ�Z_bkj[Z�[Whd_d]i�f[h�iAWh[�?eh�jA[�.,./�
?_dWdY_Wb�o[Wh*�Feh[el[h(�jA[�Yehh[Yj_ed�AWZ�de�[??[Yj�ed�jA[�Yedieb_ZWj[Z�YWiA�?bem�ijWj[c[dj�_d�jA[�.,./�?_dWdY_Wb�o[Wh*

6RXcab>S?b�b@�bVS�Q@?a@=WRObSR�QOaV�T=@e�abObS>S?b
:i�fWhj�e?�jA[�fh[fWhWj_ed�e?�jA[�?_dWdY_Wb�ijWj[c[dji�Wi�Wj� [Y[cX[h�/-(�.,.0(�_j�mWi�Z[j[hc_d[Z�jAWj�YWiA�_d?bemi�WdZ�ekj?bemi�
_d�Yedd[Yj_ed�m_jA�jA[�fkhYAWi[�e?�h[Y[_lWXb[i�?hec�:ZjhWd�BdY*�m[h[�_dYehh[Yjbo�WbbeYWj[Z�je�jA[�YWj[]eh_[i�m_jA_d�jA[�YWiA�?bem�
ijWj[c[dj*�MA_i�h[ikbji�_d�Wd�_dYh[Wi[�_d�d[j�YWiA�fhel_Z[Z�Xo�ef[hWj_d]�WYj_l_j_[i�e?�!NK�3(332�jAekiWdZ�m_jA�W�Yehh[ifedZ_d]�
Z[Yh[Wi[�_d�d[j�YWiA�ki[Z�_d�_dl[ij_d]�WYj_l_j_[i*
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$1%�K[Ye]d_j_ed�WdZ�c[Wikh[c[dj
>?dS?b@CWSa
Bdl[djeh_[i�Wh[�lWbk[Z�Wj�jA[�bem[h�e?�Yeij�eh�d[j�h[Wb_pWXb[�lWbk[*�MA[�Yeij�e?�fkhYAWi[�_i�Z[j[hc_d[Z�Xo�jA[�Wl[hW][�c[jAeZ*�
IheZkYj_ed�Yeiji�_dYbkZ[�Z_h[Yj�kd_j�Yeiji(�Wd�Wffhefh_Wj[�fehj_ed�e?�d[Y[iiWho�cWdk?WYjkh_d]�el[hA[WZi�WdZ�fheZkYj_ed)h[bWj[Z�
Z[fh[Y_Wj_ed�jAWj�YWd�X[�Z_h[Yjbo�Wii_]d[Z�je�jA[�fheZkYj_ed�fheY[ii*�:Zc_d_ijhWj_l[�WdZ�ieY_Wb� _dikhWdY[�YAWh][i�jAWj�YWd�X[�
Wii_]d[Z�je�fheZkYj_ed�Wh[�Wbie�Yedi_Z[h[Z*�?_dWdY_d]�YAWh][i�Wh[�dej�YbWii_?_[Z�Wi�fWhj�e?�jA[�Wj)Yeij�XWi[*�MA[�d[j�h[Wb_pWXb[�
lWbk[�_i�jA[�[ij_cWj[Z�i[bb_d]�fh_Y[�jAWj�YekbZ�X[�h[Wb_p[Z�ed�jA[�Ybei_d]�ZWj[� _d�jA[�Yedj[nj�e?�ehZ_dWho�Xki_d[ii�WYj_l_jo(� b[ii�
[ij_cWj[Z�Yeiji�e?�Yecfb[j_ed�WdZ�Yeiji�d[Y[iiWho�je�cWa[�jA[�iWb[*

Bdl[djeho�Z[fh[Y_Wj_ed�Yel[hi�h_iai�h[bWj_d]�je�ibem)cel_d]�_j[ci�eh�j[YAd_YWb�eXieb[iY[dY[�XWi[Z�ed�Wffb_YWXb[�d[j�h[Wb_pWXb[�
lWbk[�j[ij*�PA[h[�jA[�h[Wiedi�?eh�fh[l_eki�mh_j[)Zemdi�de�bed][h�Wffbo(�jA[i[�mh_j[)Zemdi�Wh[�h[l[hi[Z*

EC@ASCbg%�A=O?b�O?R�SBcWA>S?b
Ihef[hjo(�fbWdj�WdZ�[gk_fc[dj� _i�ijWj[Z�Wj�A_ijeh_Y�Yeij� b[ii�WYYkckbWj[Z�Z[fh[Y_Wj_ed�WdZ�WYYkckbWj[Z� _cfW_hc[dj� beii[i(� _?�
Wdo*�MA[�fh[i[dj�lWbk[�e?� jA[�[nf[Yj[Z�Yeij� ?eh� jA[�Z[Yecc_ii_ed_d]�e?� jA[�Wii[j�W?j[h� _ji�ki[� _i� _dYbkZ[Z� _d� jA[�Yeij�e?� jA[�
h[if[Yj_l[�Wii[j�_?�jA[�h[Ye]d_j_ed�Yh_j[h_W�?eh�W�fhel_i_ed�Wh[�c[j*�

LkXi[gk[dj�Yeiji�Wh[� _dYbkZ[Z� _d� jA[�Wii[j`i�YWhho_d]�Wcekdj�eh� h[Ye]d_p[Z�Wi�i[fWhWj[�Wii[j�edbo�mA[d� _j� _i�fheXWXb[� jAWj�
?kjkh[�[Yedec_Y�X[d[?_ji�WiieY_Wj[Z�m_jA�jA_i�_j[c�m_bb�?bem�je�jA[�]hekf�WdZ�jA[�Yeij�YWd�X[�c[Wikh[Z�h[b_WXbo*�:bb�ejA[h�h[fW_hi�
WdZ�cW_dj[dWdY[�Yeiji�Wh[�YAWh][Z�je�jA[�_dYec[�ijWj[c[dj�Zkh_d]�jA[�?_dWdY_Wb�f[h_eZ�_d�mA_YA�jA[o�Wh[�_dYkhh[Z*

 [fh[Y_Wj_ed�ed�fhef[hjo(�fbWdj�WdZ�[gk_fc[dj�_i�YWbYkbWj[Z�ed�W�ijhW_]Aj)b_d[�XWi_i�el[h�jA[�[ij_cWj[Z�ki[?kb�b_l[i�e?�jA[�Wii[ji�
Wi�?ebbemi6

d ;k_bZ_d]i .,�je�/5�o[Whi
d M[YAd_YWb�[gk_fc[dj�WdZ�cWYA_d[ho /�je�-,�o[Whi
d ?WYjeho�WdZ�e??_Y[�[gk_fc[dj /�je�-,�o[Whi

Ge�h[]kbWh�Z[fh[Y_Wj_ed�Wffb_[i�?eh�bWdZ*

E[Wi[AebZ�_cfhel[c[dji�Wh[�YWf_jWb_p[Z�WdZ�Z[fh[Y_Wj[Z�el[h�jA[�[nf[Yj[Z�ki[?kb�b_?[�ed�W�ijhW_]Aj)b_d[�XWi_i*

:d�_j[c�e?�fhef[hjo(�fbWdj�WdZ�[gk_fc[dj�_i�Z[h[Ye]d_p[Z�kfed�Z_ifeiWb�eh�mA[d�de�?kjkh[�[Yedec_Y�X[d[?_ji�Wh[�[nf[Yj[Z�?hec�
_ji�ki[�eh�Z_ifeiWb*�:do�]W_d�eh�beii�Wh_i_d]�ed�Z[h[Ye]d_j_ed�e?�jA[�Wii[j�$YWbYkbWj[Z�Wi�jA[�Z_??[h[dY[�X[jm[[d�jA[�d[j�Z_ifeiWb�
fheY[[Zi�WdZ�jA[�YWhho_d]�Wcekdj�e?�jA[�Wii[j%�_i�_dYbkZ[Z�_d�jA[�_dYec[�ijWj[c[dj�mA[d�jA[�Wii[j�_i�Z[h[Ye]d_p[Z*

MA[�Wii[ji`� h[i_ZkWb�lWbk[i(�ki[?kb�[Yedec_Y� b_l[i�WdZ�c[jAeZi�e?�Z[fh[Y_Wj_ed�Wh[� h[l_[m[Z�Wj�[WYA� ?_dWdY_Wb�o[Wh)[dZ�WdZ�
WZCkij[Z�fheif[Yj_l[bo(�_?�Wffhefh_Wj[*

>?bO?UWP=S�OaaSba�
BdjWd]_Xb[�Wii[ji�WYgk_h[Z�i[fWhWj[bo�Wh[�c[Wikh[Z�ed� _d_j_Wb� h[Ye]d_j_ed�Wj�Yeij*�MA[�Yeij�e?� _djWd]_Xb[�Wii[ji�WYgk_h[Z� _d�W�
Xki_d[ii�YecX_dWj_ed�_i�jA[_h�?W_h�lWbk[�ed�jA[�ZWj[�e?�WYgk_i_j_ed*�?ebbem_d]�_d_j_Wb�h[Ye]d_j_ed(�_djWd]_Xb[�Wii[ji�Wh[�YWhh_[Z�Wj�
Yeij� b[ii� Wdo� WYYkckbWj[Z� Wcehj_pWj_ed� WdZ� Wdo� WYYkckbWj[Z� _cfW_hc[dj� beii[i*� Bdj[hdWbbo� ][d[hWj[Z� _djWd]_Xb[� Wii[ji(�
[nYbkZ_d]�YWf_jWb_p[Z�Z[l[befc[dj�Yeiji(�Wh[�dej�YWf_jWb_p[Z(�WdZ�[nf[dZ_jkh[�_i�h[?b[Yj[Z�_d�fhe?_j�eh�beii�_d�jA[�o[Wh�_d�mA_YA�jA[�
[nf[dZ_jkh[�_i�_dYkhh[Z*

MA[�ki[?kb�[Yedec_Y�b_l[i�e?�_djWd]_Xb[�Wii[ji�Wh[�Wii[ii[Z�je�X[�[_jA[h�?_d_j[�eh�_dZ[?_d_j[*
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BdjWd]_Xb[�Wii[ji�m_jA�?_d_j[�b_l[i�Wh[�Wcehj_p[Z�ed�W�ijhW_]Aj)b_d[�XWi_i�el[h�jA[�[nf[Yj[Z�ki[?kb�b_l[i�e?�jA[�Wii[ji�Wi�?ebbemi6

d �Wf_jWb_p[Z�Z[l[befc[dj�fheC[Yji /�je�1�o[Whi
d BdjWd]_Xb[�Wii[ji�WYgk_h[Z�_d�Xki_d[ii�

YecX_dWj_edi
/�je�5�o[Whi

d HjA[h�fkhYAWi[Z�WdZ�_dj[hdWbbo�
][d[hWj[Z�_djWd]_Xb[�Wii[ji

/�je�-,�o[Whi

MA[�YWhho_d]�Wcekdji�e?�jA[�@hekf�i�_djWd]_Xb[�Wii[ji�m_jA�?_d_j[�ki[?kb�b_l[i�Wh[�h[l_[m[Z�Wj�[WYA�h[fehj_d]�ZWj[�je�Z[j[hc_d[�
mA[jA[h� jA[h[� _i� Wdo� _dZ_YWj_ed� e?� _cfW_hc[dj*� B?� jA_i� _i� jA[� YWi[(� jA[� h[Yel[hWXb[� Wcekdj� e?� jA[� Wii[j� _i� [ij_cWj[Z*� MA[�
Wcehj_pWj_ed�f[h_eZ�WdZ�jA[�Wcehj_pWj_ed�c[jAeZ�?eh�Wd�_djWd]_Xb[�Wii[j�m_jA�W�?_d_j[�ki[?kb�b_?[�_i�h[l_[m[Z�Wj�[WYA�?_dWdY_Wb�o[Wh)
[dZ*� MA[� Wcehj_pWj_ed� [nf[di[� ed� _djWd]_Xb[� Wii[ji� m_jA� ?_d_j[� b_l[i� _i� h[Ye]d_p[Z� _d� fhe?_j� eh� beii� _d� jA[� [nf[di[� YWj[]eho�
Yedi_ij[dj�m_jA�jA[�?kdYj_ed�e?�jA[�_djWd]_Xb[�Wii[j*�

BdjWd]_Xb[�Wii[ji�m_jA�Wd�_dZ[?_d_j[�ki[?kb�b_?[�Wh[�dej�Wcehj_p[Z*�:d�_cfW_hc[dj�beii�_i�h[Ye]d_p[Z�?eh�jA[�Wcekdj�Xo�mA_YA�jA[�
Wii[j`i� YWhho_d]�Wcekdj�[nY[[Zi� _ji� h[Yel[hWXb[�Wcekdj*�MA[� h[Yel[hWXb[�Wcekdj� _i� jA[�A_]A[h�e?�Wd�Wii[j`i� ?W_h� lWbk[� b[ii�
Yeiji� je� i[bb� WdZ� lWbk[� _d� ki[*� MA[� ki[?kb� b_?[� e?� Wd� _djWd]_Xb[� Wii[j� m_jA� Wd� _dZ[?_d_j[� b_?[� _i� h[l_[m[Z� Wj� b[Wij� WddkWbbo� je�
Z[j[hc_d[�mA[jA[h�jA[�_dZ[?_d_j[�b_?[�Wii[iic[dj�Yedj_dk[i�je�X[�Wffb_YWXb[*�B?�dej(�jA[�YAWd][�_d�jA[�ki[?kb�b_?[�Wii[iic[dj�?hec�
_dZ[?_d_j[�je�?_d_j[�_i�cWZ[�ed�W�fheif[Yj_l[�XWi_i*�:fWhj�?hec�]eeZm_bb�WdZ�Z[l[befc[dj�fheC[Yji�_d�fhe]h[ii�Wbb�_djWd]_Xb[�Wii[ji�
Wh[�Wcehj_p[Z�el[h�jA[_h�ki[?kb�b_l[i*

@W_di� eh� beii[i� Wh_i_d]� ?hec� Z[h[Ye]d_j_ed� e?� Wd� _djWd]_Xb[� Wii[j� Wh[� c[Wikh[Z� Wi� jA[� Z_??[h[dY[� X[jm[[d� jA[_h� Z_ifeiWb�
fheY[[Zi�WdZ�jA[�i[bb_d]�fh_Y[�e?�jA[�Wii[j(�WdZ�jA[o�Wh[�h[Ye]d_p[Z�_d�jA[�_dYec[�ijWj[c[dj�mA[d�jA[�Wii[j�_i�Z[h[Ye]d_p[Z*

5SSH[MPP

:d� _dZ[?_d_j[� ki[?kb� b_?[� _i� Wiikc[Z� ?eh� ]eeZm_bb� WYgk_h[Z� _d� jA[� Yedj[nj� e?� Xki_d[ii� YecX_dWj_edi*� BcfW_hc[dj� h[l_[mi� Wh[�
f[h?ehc[Z�Wj�jA[�YWiA�][d[hWj_d]�kd_j�b[l[b�ed�jA[�XWbWdY[�iA[[j�ZWj[�eh�mA[d�jA[h[�_i�Wd�_dZ_YWj_ed�jAWj�jA[�]eeZm_bb�cWo�X[�
_cfW_h[Z�_d�WYYehZWdY[�m_jA�B:L�/2*�BcfW_hc[dj�beii[i�ed�]eeZm_bb�h[Ye]d_p[Z�_d�fh_eh�f[h_eZi�Wh[�dej�h[l[hi[Z*�L[[�dej[�$-0%*

7R;ERKMFPI�EWWI;W�EGU<MVIH�MR�F<WMRIWW�GS4FMRE;MSRW

BdjWd]_Xb[�Wii[ji�WYgk_h[Z�_d�Xki_d[ii�YecX_dWj_edi�AWl[�W�?_d_j[�ki[?kb�b_?[*�MA[o�Wh[�h[Ye]d_p[Z�Wj�?W_h�lWbk[�Wj�jA[�WYgk_i_j_ed�
ZWj[�WdZ�Wcehj_p[Z�ed�W�ijhW_]Aj)b_d[�XWi_i�el[h�[ij_cWj[Z�ki[?kb�[Yedec_Y�b_l[i*�MA[o�Wh[�j[ij[Z�?eh�_cfW_hc[dj�_?�Wd�_dZ_YWj_ed�
[n_iji�jAWj�jA[�h[Yel[hWXb[�Wcekdj�e?�jA[�Wii[j�cWo�AWl[�Z[Yh[Wi[Z*

MA[�Xh[WaZemd�e?�_djWd]_Xb[�Wii[ji�_dje�_dZ_l_ZkWb�_j[ci�_i�_dYbkZ[Z�_d�dej[�$-0%*

1ETM;EPMAIH�HI=IPST4IR;�TVSNIG;W

 [l[befc[dj� [nf[di[i� Wh[� edbo� YWf_jWb_p[Z� _?� jA[� Z[l[befc[dj� Yeiji� YWd� X[� h[b_WXbo� c[Wikh[Z(� jA[� fheC[Yj� eh� fheY[ii� _i�
j[YAd_YWbbo� WdZ� Yecc[hY_Wbbo� ik_jWXb[(� W� ?kjkh[� [Yedec_Y� X[d[?_j� _i� fheXWXb[� WdZ� :ZjhWd� G[jmehai� XejA� _dj[dZi� WdZ� AWi�
ik??_Y_[dj� h[iekhY[i� je� Yecfb[j[� jA[�Z[l[befc[dj�WdZ�ki[�eh� i[bb� jA[�Wii[j*�HjA[h�Z[l[befc[dj�[nf[di[i�Wh[� h[Ye]d_p[Z� _d�
fhe?_j�eh�beii�Wi�ieed�Wi�jA[o�Wh[�_dYkhh[Z*�

�Wf_jWb_p[Z�Z[l[befc[dj�fheC[Yji�_dYbkZ[�Wbb�Yeiji�jAWj�YWd�X[�Z_h[Yjbo�Wii_]d[Z�je�jA[�Z[l[befc[dj�fheY[ii*�?_dWdY_d]�YAWh][i�
Wh[�YWf_jWb_p[Z�_?�jA[�Z[l[befc[dj�fheC[Yj�h[fh[i[dji�W�gkWb_?o_d]�Wii[j�_d�jA[�i[di[�e?�B:L�./*

:?j[h�_d_j_Wb�h[Ye]d_j_ed�e?�W�Z[l[befc[dj�fheC[Yj�Wi�Wd�Wii[j(�c[Wikh[c[dj�_i�Wj�A_ijeh_YWb�Yeij(�b[ii�WYYkckbWj[Z�Wcehj_pWj_ed�
WdZ�_cfW_hc[dj*� [fh[Y_Wj_ed�_i�h[Ye]d_p[Z�ed�W�ijhW_]Aj)b_d[�XWi_i�?hec�jA[�ijWhj�e?�ki[�_d�i[bbWXb[�fheZkYji��el[h�jA[�[ij_cWj[Z�
iWb[i�f[h_eZi�e?�jA[�fheZkYji�$][d[hWbbo�X[jm[[d�jAh[[�WdZ�?_l[�o[Whi%*�Hd]e_d]�Z[l[befc[dj�fheC[Yji�Wh[�j[ij[Z�?eh�_cfW_hc[dj�
ed�b[l[b�e?�jA[�icWbb[ij�YWiA�][d[hWj_d]�kd_j�ed�jA[�XWbWdY[�iA[[j�ZWj[�eh�mA[d�jA[h[�_i�Wd�_dZ_YWj_ed�e?�fej[dj_Wb�_cfW_hc[dj*�
�ecfb[j[Z�Z[l[befc[dj�fheC[Yji�Wh[�j[ij[Z�?eh� _cfW_hc[dj� _?� jA[h[�_i�Wd�_dZ_YWj_ed�e?�fej[dj_Wb� _cfW_hc[dj*�BcfW_hc[dj� beii[i�
Wh[�h[Ye]d_p[Z�_?�Wffhefh_Wj[*

K[i[WhYA�Yeiji�Wh[�[nf[di[Z�Wi�_dYkhh[Z�WYYehZ_d]�je�B:L�/4*

74TEMV4IR;�S-�RSR�-MRERGMEP�EWWI;W

BdjWd]_Xb[�Wii[ji�m_jA�_dZ[?_d_j[�ki[?kb�[Yedec_Y�b_l[i�Wh[�j[ij[Z�?eh�_cfW_hc[dj�WddkWbbo�WdZ�mA[d[l[h�jA[h[�_i�Wd�_dZ_YWj_ed�?eh�
fej[dj_Wb� _cfW_hc[dj(�[_jA[h� _dZ_l_ZkWbbo�eh�Wj� jA[�YWiA�][d[hWj_d]�kd_j� b[l[b*� BdjWd]_Xb[�Wii[ji�m_jA� ?_d_j[�WdZ�ki[?kb�[Yedec_Y�
b_l[i� Wh[� j[ij[Z� ?eh� _cfW_hc[dj� mA[d[l[h� jA[h[� _i� Wd� _dZ_YWj_ed� ?eh� fej[dj_Wb� _cfW_hc[dj*� BdjWd]_Xb[� Wii[ji� Wh[� j[ij[Z� [_jA[h�
_dZ_l_ZkWbbo�eh�Wj�jA[�YWiA�][d[hWj_d]�kd_j�b[l[b*�MA[�_cfW_hc[dj�j[ij�mWi�f[h?ehc[Z�Wi�e?� [Y[cX[h�/-(�.,.0*
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B?�jA[h[�_i�Wdo�_dZ_YWj_ed�jAWj�Wd�Wii[j�cWo�X[�_cfW_h[Z(�jA[�h[Yel[hWXb[�Wcekdj�_i�[ij_cWj[Z�?eh�jA[�_dZ_l_ZkWb�Wii[j*�B?�_j�_i�dej�
feii_Xb[�je�[ij_cWj[�jA[�h[Yel[hWXb[�Wcekdj�e?�jA[�_dZ_l_ZkWb�Wii[j(�jA[�h[Yel[hWXb[�Wcekdj�e?�jA[�YWiA)][d[hWj_d]�kd_j�je�mA_YA�
jA[�Wii[j�X[bed]i�_i�Z[j[hc_d[Z*

:d� _cfW_hc[dj� beii� _i� edbo� h[Ye]d_p[Z� _?� jA[� YWhho_d]� Wcekdj� e?� jA[� Wii[j� eh� h[if[Yj_l[� YWiA� ][d[hWj_d]� kd_j� [nY[[Zi� _ji�
h[Yel[hWXb[� Wcekdj*� MA[� h[Yel[hWXb[� Wcekdj� _i� jA[� A_]A[h� e?� jA[� ?W_h� lWbk[� b[ii� Yeiji� e?� Z_ifeiWb� WdZ� lWbk[� _d� ki[� e?� jA[�
h[if[Yj_l[� Wii[j� eh� YWiA� ][d[hWj_d]� kd_j*� Ih_eh� _cfW_hc[dji� e?� ded)?_dWdY_Wb� Wii[ji� $ejA[h� jAWd� ]eeZm_bb%� Wh[� h[l_[m[Z� ?eh�
feii_Xb[�h[l[hiWb�Wj�[WYA�h[fehj_d]�ZWj[*

�@dSC?>S?b�UCO?ba
:ZjhWd�G[jmehai�h[Ye]d_p[i�]el[hdc[dj�]hWdji�?eh�?_n[Z�Wii[ji�Wi�m[bb�Wi�?eh�]hWdji�h[bWj[Z�je�h[i[WhYA�fheC[Yji*

@el[hdc[dj� ]hWdji� Wh[� h[Ye]d_p[Z� mA[h[� jA[h[� _i� h[WiedWXb[� WiikhWdY[� jAWj� jA[� ]hWdj� m_bb� X[� h[Y[_l[Z(� WdZ� Wbb� WjjWYA[Z�
YedZ_j_edi� m_bb� X[� c[j*� MA[o� Wh[� h[Ye]d_p[Z� Wj� jA[� Wcekdj� Z[[c[Z� ik??_Y_[djbo� fheXWXb[*� @hWdji� jAWj� Yecf[diWj[� :ZjhWd�
G[jmehai� ?eh� [nf[di[i� _dYkhh[Z� Wh[� h[Ye]d_p[Z� Wi� ejA[h� _dYec[� _d� fhe?_j� eh� beii� _d� jA[� f[h_eZi� _d� mA_YA� jA[� [nf[di[i� Wh[�
h[Ye]d_p[Z(�kdb[ii� jA[�]hWdj�YedZ_j_edi�Wh[�dej�c[j�kdj_b�W?j[h� jA[� h[bWj[Z�[nf[di[i�AWl[�X[[d� h[Ye]d_p[Z*� Bd� jA_i�YWi[(� jA[�
]hWdj�_i�h[Ye]d_p[Z�_d�jA[�f[h_eZ�_d�mA_YA�jA[�[dj_jb[c[dj�Wh_i[i*�PA[h[�jA[�]hWdj�h[bWj[i�je�?_n[Z�Wii[ji(�_j� _i�h[Ye]d_p[Z�Wi�W�
h[ZkYj_ed�e?�fkhYAWi[�eh�fheZkYj_ed�Yeiji�WdZ�h[b[Wi[Z�Wi�W�h[ZkYj_ed�e?�Z[fh[Y_Wj_ed�[nf[di[�el[h�jA[�[nf[Yj[Z�ki[?kb�b_?[�e?�
jA[�h[bWj[Z�Wii[j*

@hWdji�h[bWj[Z�je�h[i[WhYA�fheC[Yji�Wh[�h[Ye]d_p[Z�Wi�ejA[h�Wii[ji� _?� jA[�]hWdj� _i�Wffhel[Z�WdZ�Y[hj_?_[Z�Xkj� jA[�fWoc[dj�ij_bb�
ekjijWdZ_d]*�:�h[if[Yj_l[� b_WX_b_jo� _i�h[YehZ[Z� _d� jA[�Wcekdj�e?� jA[�]hWdj�mA_YA�AWi�X[[d�Wffhel[Z�Wj� _d_j_Wb� h[Ye]d_j_ed�WdZ� _i�
h[l[hi[Z� fhefehj_edWj[bo� _d� jA[� Wcekdj� e?� jA[� [nf[di[i� _dYkhh[Z� ?eh� jA[� fheC[Yj� fkhfei[� _d� jA[� f[h_eZ� _d� mA_YA� jA[o� m[h[�
_dYkhh[Z�kdj_b� jA[�Z[?_d[Z� h[i[WhYA� jWiai�Wh[�Yecfb[j[Z*� Bd� jA[�YWiA� ?bem�ijWj[c[dj(�]hWdji� h[bWj[Z� je�[nf[di[i�Wh[� h[fehj[Z�
kdZ[h�YWiA�?bem�?hec�ef[hWj_d]�WYj_l_j_[i*�MA[�h[ZkYj_ed�_d�WYgk_i_j_ed�Yeiji�?hec�]hWdji�?eh�YWf_jWb_p[Z�Z[l[befc[dj�fheC[Yji�_i�
iAemd�_d�YWiA�?bem�?hec�_dl[ij_d]�WYj_l_j_[i*

7@CC@eW?U�8@aba
;ehhem_d]�Yeiji�Z_h[Yjbo�Wjjh_XkjWXb[�je�jA[�WYgk_i_j_ed(�YedijhkYj_ed�eh�fheZkYj_ed�e?�Wd�Wii[j�jAWj�d[Y[iiWh_bo�jWa[i�W�ikXijWdj_Wb�
f[h_eZ�je�][j�h[WZo�?eh�_ji�_dj[dZ[Z�ki[�eh�iWb[�$gkWb_?o_d]�Wii[j%�Wh[�YWf_jWb_p[Z�Wi�fWhj�e?�jA[�Yeij�e?�jA[�h[if[Yj_l[�Wii[ji*�B?�
Xehhem_d]�Yeiji�YWddej�X[�Z_h[Yjbo�Wjjh_Xkj[Z�je�jA[�WYgk_i_j_ed(�YedijhkYj_ed�eh�fheZkYj_ed�e?�Wd�Wii[j(�Wd�Wii[iic[dj�_i�cWZ[�
ed� mA[jA[h� ][d[hWb� Xehhem_d]� Yeiji� iAekbZ� X[� h[Ye]d_p[Z� jAWj� mekbZ� AWl[� X[[d� Wle_Z[Z� _?� jA[� Wii[j� mWi� dej� WYgk_h[Z(�
YedijhkYj[Z�eh�fheZkY[Z*�:bb�ejA[h�Xehhem_d]�Yeiji�Wh[�[nf[di[Z� _d� jA[�f[h_eZ�jA[o�eYYkh*�;ehhem_d]�Yeiji�Yedi_ij�e?� _dj[h[ij�
WdZ�ejA[h�Yeiji�jAWj�Wd�[dj_jo�_dYkhi�_d�Yedd[Yj_ed�m_jA�jA[�Xehhem_d]�e?�?kdZi*

>;GH�Q@?a@=WRObSR�TW?O?QWO=�abObS>S?b

:ZjhWd�G[jmehai�z�:ddkWb�h[fehj�.,.0���12



ASOaW?U
MA[�]hekf�b[Wi[i�lWh_eki�fhef[hj_[i�WdZ�YWhi*�K[djWb�YedjhWYji�Wh[�jof_YWbbo�cWZ[�?eh�?_n[Z�f[h_eZi�e?�/�je�1�o[Whi�Xkj�cWo�AWl[�
[nj[di_ed�efj_edi�Wi�Z[iYh_X[Z�X[bem*�E[Wi[�j[hci�Wh[�d[]ej_Wj[Z�ed�Wd�_dZ_l_ZkWb�XWi_i�WdZ�YedjW_d�W�m_Z[�hWd][�e?�Z_??[h[dj�
j[hci�WdZ� YedZ_j_edi*�:j� jA[� _dY[fj_ed� e?� jA[� YedjhWYj(� jA[� ]hekf�Wii[ii[i�mA[jA[h� jA[� W]h[[c[dj� Yedij_jkj[i� eh� YedjW_di� W�
b[Wi[*�MA_i�_i�jA[�YWi[�_?�jA[�YedjhWYj�]hWdji�jA[�h_]Aj�je�Yedjheb�jA[�ki[�e?�Wd�_Z[dj_?_[Z�Wii[j�_d�[nYAWd][�?eh�fWoc[dj�el[h�W�
if[Y_?_[Z� f[h_eZ*� MA[� b[Wi[� W]h[[c[dji� Ze� dej� _cfei[� Wdo� Yel[dWdji(� Xkj� b[Wi[Z� Wii[ji�cWo� dej� X[� ki[Z� Wi� i[Ykh_jo� ?eh�
Xehhem_d]�fkhfei[i*

E[Wi[i�Wh[�h[Ye]d_p[Z�Wi�W�h_]Aj)e?)ki[�Wii[j�WdZ�W�Yehh[ifedZ_d]�b_WX_b_jo�Wj�jA[�ZWj[�Wj�mA_YA�jA[�b[Wi[Z�Wii[j�_i�WlW_bWXb[�?eh�
ki[�Xo�jA[�]hekf*�!WYA�b[Wi[�fWoc[dj�_i�WbbeYWj[Z�X[jm[[d�jA[�b_WX_b_jo�WdZ�?_dWdY[�Yeij*�MA[�?_dWdY[�Yeij�_i�YAWh][Z�je�fhe?_j�eh�
beii�el[h�jA[�b[Wi[�f[h_eZ�ie�Wi�je�fheZkY[�W�YedijWdj�f[h_eZ_Y�hWj[�e?�_dj[h[ij�ed�jA[�h[cW_d_d]�XWbWdY[�e?�jA[�b_WX_b_jo�?eh�[WYA�
f[h_eZ*�MA[�h_]Aj)e?)ki[�Wii[j�_i�Z[fh[Y_Wj[Z�kdj_b�jA[�[dZ�e?�jA[�b[Wi_d]�f[h_eZ�ed�W�ijhW_]Aj)b_d[�XWi_i*�B?�W�fkhYAWi[�efj_ed�_i�
Yedi_Z[h[Z�h[WiedWXbo�Y[hjW_d(�jA[�Wcehj_pWj_ed�f[h_eZ�Yehh[ifedZi�je�jA[�ki[?kb�b_?[*

:ii[ji�WdZ�b_WX_b_j_[i�Wh_i_d]�?hec�W�b[Wi[�Wh[�_d_j_Wbbo�c[Wikh[Z�ed�W�fh[i[dj�lWbk[�XWi_i*�E[Wi[�b_WX_b_j_[i�_dYbkZ[�jA[�d[j�fh[i[dj�
lWbk[�e?�jA[�?ebbem_d]�b[Wi[�fWoc[dji6

d ?_n[Z�fWoc[dji�$_dYbkZ_d]�_d)ikXijWdY[�?_n[Z�fWoc[dji%(�b[ii�Wdo�b[Wi[�_dY[dj_l[i�h[Y[_lWXb[

d lWh_WXb[�b[Wi[�fWoc[dj�jAWj�Wh[�XWi[Z�ed�Wd�_dZ[n�eh�W�hWj[

d Wcekdji�[nf[Yj[Z�je�X[�fWoWXb[�Xo�jA[�b[ii[[�kdZ[h�h[i_ZkWb�lWbk[�]kWhWdj[[i

d jA[�[n[hY_i[�fh_Y[�e?�W�fkhYAWi[�efj_ed�_?�jA[�b[ii[[�_i�h[WiedWXbo�Y[hjW_d�je�[n[hY_i[�jAWj�efj_ed(�WdZ

d fWoc[dji� e?� f[dWbj_[i� ?eh� [Whbo� j[hc_dWj_ed� e?� jA[� b[Wi[� _?� jA[� [n[hY_i[� e?� W� j[hc_dWj_ed� efj_ed� _i� Yedi_Z[h[Z� h[WiedWXbo�
Y[hjW_d*

MA[� b[Wi[�fWoc[dji�Wh[�Z_iYekdj[Z�ki_d]�jA[� _dj[h[ij�hWj[� _cfb_Y_j� _d� jA[� b[Wi[(� _?� jAWj�hWj[�YWd�X[�Z[j[hc_d[Z(�eh� jA[�]hekf`i�
_dYh[c[djWb�Xehhem_d]�hWj[*�MA_i�_i�XWi_YWbbo�jA[�_dj[h[ij�hWj[�jAWj�jA[�h[if[Yj_l[�b[ii[[�mekbZ�AWl[�je�fWo�_d�ehZ[h�je�hW_i[�jA[�
d[Y[iiWho�Xehhem[Z�YWf_jWb� je�WYgk_h[�Wd�Wii[j� _d�W�i_c_bWh�[Yedec_Y�[dl_hedc[dj�m_jA�W�i_c_bWh� j[hc�WdZ�i[Ykh_jo�eh�i_c_bWh�
YedZ_j_edi�jAWj�e??[hi�A_c�W�YecfWhWXb[�h_]Aj�e?�ki[*

:j�Yecc[dY[c[dj�ZWj[(�h_]Aj)e?)ki[�Wii[ji�Wh[�c[Wikh[Z�Wj�Yeij�Yecfh_i_d]�jA[�?ebbem_d]6

d jA[�Wcekdj�e?�jA[�_d_j_Wb�c[Wikh[c[dj�e?�b[Wi[�b_WX_b_jo

d Wdo�b[Wi[�fWoc[dji�cWZ[�Wj�eh�X[?eh[�jA[�Yecc[dY[c[dj�ZWj[�b[ii�Wdo�b[Wi[�_dY[dj_l[i�h[Y[_l[Z

d Wdo�_d_j_Wb�Z_h[Yj�Yeiji(�WdZ

d h[ijehWj_ed�Yeiji*

IWoc[dji� WiieY_Wj[Z� m_jA� iAehj)j[hc� b[Wi[i� WdZ� b[Wi[i� e?� bem)lWbk[� Wii[ji� Wh[� h[Ye]d_p[Z� ed� W� ijhW_]Aj)b_d[� XWi_i� Wi� Wd�
[nf[di[�_d�fhe?_j�eh�beii*�LAehj)j[hc�b[Wi[i�Wh[�b[Wi[i�m_jA�W�b[Wi[�j[hc�e?�-.�cedjAi�eh�b[ii*�Eem)lWbk[�Wii[ji�Yecfh_i[�BM)
[gk_fc[dj�WdZ�icWbb�_j[ci�e?�e??_Y[�?khd_jkh[*

!nj[di_ed�WdZ�j[hc_dWj_ed�efj_edi�Wh[�_dYbkZ[Z�_d�W�dkcX[h�e?�fhef[hjo�WdZ�[gk_fc[dj�b[Wi[i�WYheii�jA[�]hekf*�MA[i[�j[hci�
Wh[�ki[Z�je�cWn_c_p[�ef[hWj_edWb� ?b[n_X_b_jo� _d�j[hci�e?�cWdW]_d]�YedjhWYji*�MA[�cWCeh_jo�e?�[nj[di_ed�WdZ�j[hc_dWj_ed�efj_edi�
A[bZ�Wh[�[n[hY_iWXb[�edbo�Xo�jA[�]hekf�WdZ�dej�Xo�jA[�h[if[Yj_l[�b[iieh*

Me�efj_c_p[�b[Wi[�Yeiji�Zkh_d]�jA[�YedjhWYj�f[h_eZ(�jA[�]hekf�iec[j_c[i�fhel_Z[i�h[i_ZkWb�lWbk[�]kWhWdj[[i�_d�h[bWj_ed�je�YWh�
b[Wi[i*�MA[�]hekf�_d_j_Wbbo�[ij_cWj[i�WdZ�h[Ye]d_p[i�Wcekdji�[nf[Yj[Z�je�X[�fWoWXb[�kdZ[h�h[i_ZkWb�lWbk[�]kWhWdj[[i�Wi�fWhj�e?�
jA[�b[Wi[�b_WX_b_jo*�MA[�Wcekdji�Wh[�h[l_[m[Z(�WdZ�WZCkij[Z�_?�Wffhefh_Wj[(�Wj�jA[�[dZ�e?�[WYA�h[fehj_d]�f[h_eZ*

E@ab&S>A=@g>S?b�PS?STWba
:ZjhWd�G[jmehai�cW_djW_di�Z[?_d[Z�X[d[?_j�fbWdi�_d�?ekh�Yekdjh_[i�XWi[Z�ed�jA[�f[di_edWXb[�Yecf[diWj_ed�e?�_ji�[cfbeo[[i�WdZ�
jA[_h�b[d]jA�e?�i[hl_Y[*�Lec[�e?�jA[i[�f[di_ed�fbWdi�Wh[�?_dWdY[Z�jAhek]A�[nj[hdWb�f[di_ed�?kdZi*�Ihel_i_edi�?eh�f[di_edi�Wh[�
WYjkWh_Wb�c[Wikh[Z�ki_d]�jA[�fheC[Yj[Z�kd_j�Yh[Z_j�c[jAeZ�?eh�Z[?_d[Z�X[d[?_j�f[di_ed�fbWdi(�Yedi_Z[h_d]�dej�edbo�jA[�f[di_ed�
eXb_]Wj_edi�WdZ�l[ij[Z�f[di_ed�h_]Aji�ademd�Wj�jA[�h[fehj_d]�ZWj[(�Xkj�Wbie�[nf[Yj[Z�?kjkh[�iWbWho�WdZ�X[d[?_j� _dYh[Wi[i*�MA[�
_dj[h[ij�hWj[�ki[Z�je�Z[j[hc_d[�jA[�fh[i[dj�lWbk[�e?�jA[�eXb_]Wj_edi�_i�][d[hWbbo�i[j�XWi[Z�ed�jA[�o_[bZi�ed�A_]A)gkWb_jo�YehfehWj[�
XedZi�eh�]el[hdc[dj�XedZi�_d�jA[�h[if[Yj_l[�Ykhh[dYo�Wh[W*�MA[�h[jkhd�ed�[n_ij_d]�fbWd�Wii[ji�WdZ�[nf[di[i�?eh�_dj[h[ij�WZZ[Z�
je�eXb_]Wj_edi�Wh[�h[fehj[Z�_d�?_dWdY[�Yeiji*�L[hl_Y[�Yeij�_i�YbWii_?_[Z�Wi�ef[hWj_d]�[nf[di[i*�IWij�i[hl_Y[�Yeij�dej�h[Ye]d_p[Z�
Zk[�je�W�YAWd][�_d�jA[�f[di_ed�fbWd�iAWbb�_cc[Z_Wj[bo�X[�h[Ye]d_p[Z�_d�jA[�f[h_eZ�_d�mA_YA�jA[�YAWd][�jeea�[??[Yj*�@W_di�WdZ�
beii[i�Wh_i_d]�?hec�WZCkijc[dji�WdZ�YAWd][i� _d�WYjkWh_Wb�Wiikcfj_edi�Wh[�h[Ye]d_p[Z� _cc[Z_Wj[bo�WdZ� _d� ?kbb� _d� jA[�f[h_eZ� _d�
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mA_YA�jA[o�eYYkh�m_jA_d�ejA[h�Yecfh[A[di_l[�_dYec[*�?khjA[h�Z[jW_bi�ed�h[Ye]d_j_ed�WdZ�c[Wikh[c[dj�e?�[cfbeo[[�X[d[?_ji�Wh[�
_dYbkZ[Z�_d�dej[�$-5%*

Bd�WZZ_j_ed(�:ZjhWd�G[jmehai�]hWdji�Z[?_d[Z�Yedjh_Xkj_ed�fbWdi�je�[cfbeo[[i�e?�iec[�]hekf�[dj_j_[i�_d�WYYehZWdY[�m_jA�ijWjkjeho�
eh�YedjhWYjkWb� h[gk_h[c[dji*�MA[�fWoc[dji�Wh[�cWZ[� je�ijWj[�eh�fh_lWj[�f[di_ed� _dikhWdY[� ?kdZi*�NdZ[h�Z[?_d[Z�Yedjh_Xkj_ed�
fbWdi(� jA[� [cfbeo[h� Ze[i� dej� Wiikc[� Wdo� ejA[h� eXb_]Wj_edi� X[oedZ� jA[� fWoc[dj� e?� Yedjh_Xkj_edi� je� Wd� [nj[hdWb� ?kdZ*� MA[�
Wcekdj�e?�jA[�?kjkh[�f[di_ed�fWoc[dji�m_bb�[nYbki_l[bo�Z[f[dZ�ed�jA[�Yedjh_Xkj_ed�cWZ[�Xo�jA[�[cfbeo[h�$WdZ�jA[_h�[cfbeo[[i(�
_?� Wffb_YWXb[%� je� jA[� [nj[hdWb� ?kdZ(� _dYbkZ_d]� _dYec[� ?hec� jA[� _dl[ijc[dj� e?� ikYA� Yedjh_Xkj_edi*� MA[� Wcekdji� fWoWXb[� Wh[�
[nf[di[Z�mA[d�jA[�eXb_]Wj_ed�je�fWo�jA[�Wcekdji�_i�[ijWXb_iA[Z�WdZ�YbWii_?_[Z�Wi�ef[hWj_d]�[nf[di[i*

HVOCS&POaSR�Q@>AS?aObW@?�bCO?aOQbW@?a
:i� Yecf[diWj_ed� ?eh� jA[� meha� f[h?ehc[Z(� jA[� fWh[dj� YecfWdo� :ZjhWd� AebZ_d]i(� BdY*(� Akdjil_bb[(� :bWXWcW(� NL:(� ]hWdji�
[cfbeo[[i�e?�:ZjhWd�G[jmehai� $_dYbkZ_d]�i[d_eh�[n[Ykj_l[i%�iAWh[)XWi[Z�fWoc[dji� _d� jA[� ?ehc�e?�[gk_jo� _dijhkc[dji� $[gk_jo)
i[jjb[Z�iAWh[)XWi[Z�fWoc[dji%(�h[ijh_Yj[Z�ijeYa�kd_ji�$KLNi%�WdZ�f[h?ehcWdY[�ijeYa�kd_ji�$ILNi%*�:�h[YAWh][�W]h[[c[dj�mWi�
W]h[[Z�m_jA�jA[�fWh[dj�YecfWdo�_d�jA[�Wcekdj�e?�jA[�WYjkWb�[nf[di[i�_dYkhh[Z(�mA_YA�_i�h[YehZ[Z�Wi�f[hiedd[b�[nf[di[i�WdZ�W�
b_WX_b_jo*

!LEVI�FEWIH�TE]4IR;�EVVERKI4IR;W�WI;;PIH�;LVS<KL�IU<M;]�MRW;V<4IR;W�S-�;LI�TEVIR;�GS4TER]

?hec�:ZjhWd�G[jmehai�L!�i�f[hif[Yj_l[(�Wbb�[n_ij_d]�iAWh[)XWi[Z�fWoc[dj�fbWdi�Yedij_jkj[�[gk_jo)i[jjb[Z�iAWh[)XWi[Z�fWoc[dj�
WhhWd][c[dji*�L_dY[�:ZjhWd�AebZ_d]i(�BdY*(�dej�:ZjhWd�G[jmehai�L!(�AWi�jA[�eXb_]Wj_ed�je�Z[b_l[h�iAWh[i�_d�:ZjhWd�AebZ_d]i(�BdY*�
je�jA[�X[d[?_Y_Wh_[i(�jA_i�h[ikbji�_d�f[hiedd[b�[nf[di[i�ed�jA[�ed[�AWdZ(�WdZ�Wd�_dYh[Wi[�_d�jA[�YWf_jWb�h[i[hl[�ed�jA[�ejA[h*

:d�W]h[[c[dj�mWi� h[WYA[Z�m_jA�:ZjhWd�AebZ_d]i(� BdY*� je�fWii�ed� jA[�WYjkWb�[nf[di[i� _dYkhh[Z*�?hec�:ZjhWd�G[jmehai�L!�i�
f[hif[Yj_l[(�jA_i�h[fh[i[dji�W�?_dWdY_Wb�b_WX_b_jo(�mA_YA�_i�h[Ye]d_p[Z�Z_h[Yjbo�_d�[gk_jo�ed�Wd�WYYhkWb�XWi_i�Zk[�je�jA[�iAWh[AebZ[h�
h[bWj_ediA_f*

3U<M;]�WI;;PIH�;VERWEG;MSRW

Bd� fh_eh� o[Wh(�:ZjhWd�G[jmehai�L!�]hWdj[Z� _ji� [cfbeo[[i� $_dYbkZ_d]� i[d_eh� [n[Ykj_l[i%� iAWh[)XWi[Z�fWoc[dji� _d� jA[� ?ehc�e?�
[gk_jo� _dijhkc[dji� $[gk_jo)i[jjb[Z� iAWh[)XWi[Z� fWoc[dji%*� MA[� Yeij� e?� [gk_jo)i[jjb[Z� jhWdiWYj_edi� m_jA� [cfbeo[[i� mWi�
c[Wikh[Z� Xo� h[?[h[dY[� je� jA[� ?W_h� lWbk[� ed� jA[� ]hWdj� ZWj[*� MA[� ?W_h� lWbk[� mWi� Z[j[hc_d[Z� Xo� Wd� [nj[hdWb� [nf[hj� ki_d]� Wd�
Wffhefh_Wj[�fh_Y_d]�ceZ[b*��LAWh[)XWi[Z�Yecf[diWj_ed�jhWdiWYj_edi�m[h[�h[fehj[Z�WdZ�lWbk[Z�_d�WYYehZWdY[�m_jA�B?KL�.*�L[[�
dej[�$0,%�?eh�?khjA[h�Z[jW_bi*

MA[�Yeij�e?�[gk_jo)i[jjb[Z�jhWdiWYj_edi�mWi�h[Ye]d_p[Z(�je][jA[h�m_jA�jA[�Yehh[ifedZ_d]�_dYh[Wi[�_d�[gk_jo(�ijhW_]Aj)b_d[�el[h�jA[�
f[h_eZ� _d�mA_YA� jA[� h[b[lWdj�[cfbeo[[i�X[Yec[� ?kbbo�[dj_jb[Z� je� jA[�WmWhZ� $l[ij_d]�ZWj[%*�O[ij_d]�f[h_eZ�[dZ[Z�m_jA� jA[� ?_hij�
[n[hY_i[�feii_X_b_jo*�?hec� jAWj�ZWo(� jA[�[cfbeo[[�mWi�[dj_jb[Z� je�X[d[?_j*�Ge�[nf[di[�mWi� h[Ye]d_p[Z� ?eh�WmWhZi� jAWj�Ze�dej�
kbj_cWj[bo� l[ij(� [nY[fj� ?eh� WmWhZi� mA[h[� l[ij_d]� mWi� YedZ_j_edWb� kfed� cWha[j� YedZ_j_ed(� mA_YA� m[h[� jh[Wj[Z� Wi� l[ij_d]�
_hh[if[Yj_l[�e?�mA[jA[h�eh�dej�cWha[j�YedZ_j_ed�mWi�iWj_i?_[Z�_?�Wbb�ejA[h�f[h?ehcWdY[�YedZ_j_edi�m[h[�iWj_i?_[Z*

PA[h[�jA[�j[hci�e?�Wd�[gk_jo)i[jjb[Z�jhWdiWYj_ed�WmWhZ�m[h[�ceZ_?_[Z(�jA[�c_d_ckc�[nf[di[�h[Ye]d_p[Z�mWi�jA[�[nf[di[�Wi�_?�
jA[� j[hci�AWZ�dej�X[[d�ceZ_?_[Z� _?� jA[�eh_]_dWb� j[hci�e?� jA[�WmWhZ�m[h[�c[j*�:d�WZZ_j_edWb�[nf[di[�mWi� h[Ye]d_p[Z� ?eh�Wdo�
ceZ_?_YWj_ed�jAWj�_dYh[Wi[Z�jA[�jejWb�?W_h�lWbk[�e?�jA[�iAWh[)XWi[Z�Yecf[diWj_ed�jhWdiWYj_ed�eh�mWi�ejA[hm_i[�X[d[?_Y_Wb�je�jA[�
[cfbeo[[�Wi�c[Wikh[Z�ed�jA[�ZWj[�e?�ceZ_?_YWj_ed*

PA[h[�Wd�[gk_jo)i[jjb[Z�WmWhZ�mWi�YWdY[bb[Z(�_j�mWi�jh[Wj[Z�Wi�_?�_j�l[ij[Z�ed�jA[�ZWj[�e?�YWdY[bbWj_ed(�WdZ�Wdo�[nf[di[�dej�o[j�
h[Ye]d_p[Z�?eh�jA[�WmWhZ�mWi�h[Ye]d_p[Z�_cc[Z_Wj[bo*�MA_i�_dYbkZ[Z�Wdo�WmWhZ�mA[h[�ded)l[ij_d]�YedZ_j_edi�m_jA_d�jA[�Yedjheb�
e?�[_jA[h�jA[�[dj_jo�eh�jA[�[cfbeo[[�m[h[�dej�c[j*�
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EC@dWaW@?a
Ihel_i_edi�Wh[�h[Ye]d_p[Z�mA[d�jA[�]hekf�AWi�W�fh[i[dj�eXb_]Wj_ed�$b[]Wb�eh�YedijhkYj_l[%�Wi�W�h[ikbj�e?�W�fWij�[l[dj(�mA[d�_j�_i�
fheXWXb[� jAWj� Wd� ekj?bem� e?� h[iekhY[i� [cXeZo_d]� [Yedec_Y� X[d[?_ji� m_bb� X[� h[gk_h[Z� je� i[jjb[� jA[� eXb_]Wj_ed� WdZ� W� h[b_WXb[�
[ij_cWj[�YWd�X[�cWZ[�e?�jA[�Wcekdj�e?�jA[�eXb_]Wj_ed*�MA[�Wcekdj�h[Ye]d_p[Z�Wi�W�fhel_i_ed�h[fh[i[dji�jA[�X[ij�[ij_cWj[�e?�
jA[�[nf[dZ_jkh[�h[gk_h[Z�je�i[jjb[�jA[�fh[i[dj�eXb_]Wj_ed*�

B?�jA[�]hekf�[nf[Yji�Wj�b[Wij�W�fWhj_Wb�h[_cXkhi[c[dj�?eh�Wd�_j[c�?eh�mA_YA�W�fhel_i_ed�AWi�X[[d�h[Ye]d_p[Z(��?eh�[nWcfb[�kdZ[h�
Wd� _dikhWdY[� YedjhWYj(� jA[� h[_cXkhi[c[dj� _i� h[Ye]d_p[Z� Wi� W� i[fWhWj[� Wii[j� Xkj� edbo� mA[d� jA[� h[_cXkhi[c[dj� _i� l_hjkWbbo�
Y[hjW_d*�MA[�[nf[di[�h[bWj[Z�je�Wdo�fhel_i_ed�_i�fh[i[dj[Z�_d�fhe?_j�eh� beii(�d[j�e?�Wdo�h[_cXkhi[c[dj*�B?� jA[�[??[Yj�e?�jA[�j_c[�
lWbk[�e?�ced[o� _i�cWj[h_Wb(� fhel_i_edi�Wh[�Z_iYekdj[Z�ki_d]�W� Ykhh[dj� fh[)jWn� hWj[� jAWj� h[?b[Yji(�mA[h[�Wffhefh_Wj[(� jA[� h_iai�
if[Y_?_Y�je�jA[�b_WX_b_jo*�PA[h[�Z_iYekdj_d]�_i�ki[Z(�jA[�_dYh[Wi[�_d�jA[�fhel_i_ed�el[h�j_c[�_i�h[Ye]d_p[Z�_d�ejA[h�?_dWdY_Wb�]W_di�
WdZ�beii[i(�d[j*

HVOCS�QOAWbO=
�ecced�ijeYa�_i�Z_iYbei[Z�_d�ijeYaAebZ[h`i�[gk_jo*�

BdYh[c[djWb�Yeiji�Z_h[Yjbo�Wjjh_XkjWXb[�je�jA[�_iikWdY[�e?�d[m�ehZ_dWho�iAWh[i�eh�efj_edi�Wh[�iAemd�_d�[gk_jo�Wi�W�Z[ZkYj_ed(�d[j�
e?�jWn(�?hec�jA[�fheY[[Zi*

;W?O?QWO=�W?abCc>S?ba
?_dWdY_Wb�_dijhkc[dji�Wh[�YedjhWYji�jAWj�]_l[�h_i[�je�W�?_dWdY_Wb�Wii[j�_d�ed[�[dj_jo�WdZ�W�?_dWdY_Wb�b_WX_b_jo�eh�[gk_jo�_dijhkc[dj�_d�
WdejA[h�[dj_jo*�:ZjhWd�G[jmehai�h[Ye]d_p[i�?_dWdY_Wb�Wii[ji�WdZ�?_dWdY_Wb�b_WX_b_j_[i�_d�jA[�XWbWdY[�iA[[j�mA[d�W�YecfWdo�_d�jA[�
]hekf�X[Yec[i�W�YedjhWYjkWb�fWhjo�je�jA[�?_dWdY_Wb�_dijhkc[dj*

:bb� YkijecWho� fkhYAWi[i� WdZ� iWb[i� e?� ?_dWdY_Wb� Wii[ji� Wh[� h[Ye]d_p[Z� ed� jA[� jhWZ_d]� ZWj[(� _*[*� jA[� ZWj[� ed� mA_YA� :ZjhWd�
G[jmehai�[dj[hi�_dje�jA[�eXb_]Wj_ed�je�fkhYAWi[�jA[�Wii[j*

?_dWdY_Wb�Wii[ji�WdZ�?_dWdY_Wb�b_WX_b_j_[i�Wh[�][d[hWbbo�h[fehj[Z�Wj�]heii�lWbk[*�G[jj_d]�edbo�Wffb_[i�_?�jA[�e??i[jj_d]�e?�jA[�Wcekdji�
_i� b[]Wbbo� [d?ehY[WXb[� WdZ� _j� _i� _dj[dZ[Z� je� WYjkWbbo� e??i[j� jA[c*� Bd� ][d[hWb(�:ZjhWd� G[jmehai� Ze[i� dej� _dj[dZ� je� e??i[j� Wdo�
Wcekdji*

4MRERGMEP�EWWI;W

:ZjhWd�G[jmehai�?_dWdY_Wb�Wii[ji�_dYbkZ[(�_d�WZZ_j_ed�je�jhWZ[�h[Y[_lWXb[i(�YWiA�WdZ�YWiA�[gk_lWb[dji(�ejA[h�h[Y[_lWXb[i(�ejA[h�
_dl[ijc[dji�WdZ�Z[h_lWj_l[�?_dWdY_Wb�_dijhkc[dji*

8=OaaWTWQObW@?
?_dWdY_Wb�Wii[ji�Wh[�_d_j_Wbbo�WbbeYWj[Z�je�ed[�e?�jA[�?ebbem_d]�c[Wikh[c[dj�YWj[]eh_[i�_d�WYYehZWdY[�m_jA�B?KL�56�

-* c[Wikh[Z�Wj�Wcehj_p[Z�Yeij

.* c[Wikh[Z�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii

/* c[Wikh[Z�Wj�?W_h�lWbk[�jAhek]A�ejA[h�Yecfh[A[di_l[�_dYec[�$Z[Xj�_dijhkc[dji%

0* c[Wikh[Z�Wj�?W_h�lWbk[�jAhek]A�ejA[h�Yecfh[A[di_l[�_dYec[�$[gk_jo�_dijhkc[dji%

?_dWdY_Wb�Wii[ji� jAWj�Wh[�Z[Xj� _dijhkc[dji�WYYehZ_d]� je� B:L�/.�Wh[�YbWii_?_[Z�XWi[Z�ed� jA[�Xki_d[ii�ceZ[b� ?eh�cWdW]_d]� jA[�
?_dWdY_Wb� Wii[ji� WdZ� jA[� YedjhWYjkWbbo� W]h[[Z� YWiA� ?bemi*�  [Xj� _dijhkc[dji� Wh[� YbWii_?_[Z� Wi� Wcehj_p[Z� Yeij� _?� jA[� Xki_d[ii�
ceZ[b�aAebZ�je�Yebb[Yjb�Wffb_[i�WdZ�YedjhWYjkWb�YWiA�?bemi�ieb[bo�Yedi_ij�e?�fh_dY_fWb�WdZ�_dj[h[ij�ed�jA[�ekjijWdZ_d]�h[Z[cfj_ed*�
B?�jA[�Xki_d[ii�ceZ[b�_i�XWi[Z�ed�jA[�Yebb[Yj_ed�e?�YedjhWYjkWb�YWiA�?bemi�Wi�m[bb�Wi�ed�jA[�iWb[�e?�jA[�?dWdY_Wb�Wii[ji�WdZ�jA[�
YWiA�?bemi�edbo�Yedi_ij�e?�fh_dY_fWb�WdZ� _dj[h[ij�ed�jA[�ekjijWdZ_d]�fh_dY_fWb�Wcekdj(� jA[�?_dWdY_Wb�Wii[ji�Wh[�YbWii_?_[Z�Wj� ?W_h�
lWbk[�jAhek]A�ejA[h�Yecfh[A[di_l[�_dYec[�$?OH�B%*�?_dWdY_Wb�Wii[ji�A[bZ�?eh�iWb[�WdZ�Z[h_lWj_l[�?_dWdY_Wb�_dijhkc[dji�jAWj�Wh[�
dej�Z[i_]dWj[Z�Wi�A[Z][i(�WdZ�?_dWdY_Wb�Wii[ji�jAWj�Ze�dej�Yedi_ij�ieb[bo�e?�fWoc[dji�e?�fh_dY_fWb�WdZ�_dj[h[ij�Wh[�YbWii_?_[Z�Wi�
Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii�$?OMIE%*
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 [Xj�_dijhkc[dji�Wh[�h[YbWii_?_[Z�_?�jA[�Xki_d[ii�ceZ[b�?eh�cWdW]_d]�jAei[�Wii[ji�YAWd][i*

?eh�_dl[ijc[dji�_d�[gk_jo�_dijhkc[dji�jAWj�Wh[�dej�A[bZ�?eh�jhWZ_d]�eh�Wh[�W�Yedj_d][dj�Yedi_Z[hWj_ed�je�X[�fW_Z�Xo�jA[�WYgk_h[h�Wi�
fWhj�e?�W�Xki_d[ii�YecX_dWj_ed�_d�WYYehZWdY[�m_jA�B?KL(�Wd�_hh[leYWXb[�efj_ed�je�WYYekdj�?eh�jA[�[gk_jo�_dl[ijc[dji�Wj�?W_h�lWbk[�
jAhek]A�Yecfh[A[di_l[�_dYec[�$?OH�B%�Wj�jA[�j_c[�e?�_d_j_Wb�h[Ye]d_j_ed�_i�WlW_bWXb[*�:ZjhWd�G[jmehai�AWi�dej�cWZ[�ki[�e?�jA_i�
efj_ed*

:ZjhWd� G[jmehai� YbWii_?_[i� h[Y[_lWXb[i� jAWj� Wh[� dej� ikXC[Yj� je� ?WYjeh_d](� YWiA� WdZ� YWiA� [gk_lWb[dji(� WdZ� h[dj� Z[fei_ji� Wi�
?_dWdY_Wb�Wii[ji(�mA_YA�Wh[�YWhh_[Z�Wj�Wcehj_p[Z�Yeij*�MhWZ[�h[Y[_lWXb[i�?eh�mA_YA�W�?WYjeh_d]�W]h[[c[dj�_i�_d�fbWY[�Wh[�YbWii_?_[Z�
Wi�?_dWdY_Wb�Wii[ji�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii*

K[Y[_lWXb[i� ?hec� beii�Yecf[diWj_ed�Zk[� je�[n_ij_d]�fhe?_j+beii� jhWdi?[h�W]h[[c[dji�Wh[�h[Ye]d_p[Z� _d� jA[�Wcekdj�e?� jA[� beii�
kdZ[h�Yecc[hY_Wb� bWm� je�X[�Yecf[diWj[Z� ?eh� jA[�fWij� ?_dWdY_Wb�o[Wh*�Hd�CWdkWho�-2(�.,./(�W�Zec_dWj_ed�WdZ�fhe?_j�WdZ� beii�
jhWdi?[h� W]h[[c[dj� m_jA� :ZjhWd� AebZ_d]i(� BdY*� m_jA� Wd� _d_j_Wb� j[hc� kdj_b�  [Y[cX[h� /-(� .,.1� AWi� X[[d� h[]_ij[h[Z� _d� jA[�
Yecc[hY_Wb�h[]_ij[h*�MA[�W]h[[c[dj�_i�[nj[dZ[Z�?eh�jme�?khjA[h�?_dWdY_Wb�o[Whi�e?�:ZjhWd�G[jmehai�$[WYA�W�aikXi[gk[dj�j[hcb%�
kdb[ii�j[hc_dWj[Z�_d�mh_j_d]�Xo�[_jA[h�fWhjo�i_n�cedjAi�fh_eh�je�jA[�[nf_ho�e?�jA[�_d_j_Wb�j[hc�eh�jA[�h[b[lWdj�ikXi[gk[dj�j[hc*

MA[�]hekf�AWi�dej�cWZ[�ki[�e?�jA[�efj_ed�je�YbWii_?o�?_dWdY_Wb�Wii[ji�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii�kfed�_d_j_Wb�h[Ye]d_j_ed*�
 [h_lWj_l[i�Wh[�_d_j_Wbbo�h[Ye]d_p[Z�WdZ�ikXi[gk[djbo�c[Wikh[Z�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii*

>?WbWO=�>SOacCS>S?b
:j� _d_j_Wb� h[Ye]d_j_ed(� jA[� ]hekf�c[Wikh[i� W� ?_dWdY_Wb� Wii[j� Wj� _ji� ?W_h� lWbk[*� MhWZ[� h[Y[_lWXb[i� Wh[� _d_j_Wbbo� c[Wikh[Z� Wj� jA[�
jhWdiWYj_ed�fh_Y[�_d�WYYehZWdY[�m_jA�B?KL�-1*�Bd�jA[�YWi[�e?�W�?_dWdY_Wb�Wii[j�dej�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii(�jhWdiWYj_ed�
Yeiji� jAWj�Wh[�Z_h[Yjbo�Wjjh_XkjWXb[� je� jA[�WYgk_i_j_ed�e?� jA[� ?_dWdY_Wb� Wii[j�Wh[� _dYbkZ[Z� _d� jA[� ?W_h� lWbk[�ed� _d_j_Wb� h[Ye]d_j_ed*�
MhWdiWYj_ed�Yeiji�e?�?_dWdY_Wb�Wii[ji�YWhh_[Z�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii�Wh[�[nf[di[Z�_cc[Z_Wj[bo*

HcPaSBcS?b�>SOacCS>S?b�
MA[�ikXi[gk[dj�c[Wikh[c[dj�e?�:ZjhWd�G[jmehai��?_dWdY_Wb�Wii[ji�_i�XWi[Z�ed�jA[_h�YbWii_?_YWj_ed6

-* Wj�Wcehj_p[Z�Yeij6�Bdj[h[ij�_dYec[�?hec�jA[i[�?_dWdY_Wb�Wii[ji�_i�h[fehj[Z�_d�jA[�?_dWdY_Wb�_dYec[�ki_d]�jA[�[??[Yj_l[�_dj[h[ij�
c[jAeZ*��khh[dYo�]W_di�eh�beii[i�?hec�jA[�jhWdibWj_ed�e?�?_dWdY_Wb�Wii[ji�Wh[�h[Ye]d_p[Z�_d�jA[�?_dWdY_Wb�h[ikbj*�@W_di�WdZ�
beii[i�ed�Z[h[Ye]d_j_ed�Wi�m[bb�Wi�_cfW_hc[dj�]W_di�WdZ�beii[i�Wh[�h[YehZ[Z�_d�jA[�_dYec[�ijWj[c[dj(

.* Wj� ?W_h� lWbk[� jAhek]A�fhe?_j� eh� beii6�@W_di�eh� beii[i�ed�Z[Xj� _dijhkc[dji(�mA_YA�Wh[�ikXi[gk[djbo�c[Wikh[Z�Wj� ?W_h� lWbk[�
jAhek]A�fhe?_j�eh�beii(�Wh[�_dYbkZ[Z�_d�jA[�_dYec[�ijWj[c[dj�Wi�ejA[h�ef[hWj_d]�_dYec[�eh�[nf[di[i�_d�jA[�f[h_eZ�_d�mA_YA�
jA[o�Wh_i[*�@W_di�WdZ�beii[i�ed�Z[h_lWj_l[i�Wh[�h[Ye]d_p[Z�_d�ejA[h�?_dWdY_Wb�_dYec[�_d�jA[�_dYec[�ijWj[c[dj*

MA[� ]hekf� ikXi[gk[djbo�c[Wikh[i� Wbb� [gk_jo� _dijhkc[dji� Wj� ?W_h� lWbk[*� �AWd][i� _d� ?W_h� lWbk[� Wh[� h[Ye]d_p[Z� _d� ejA[h� ]W_di�
$beii[i%�_d�jA[�_dYec[�ijWj[c[dj�Wi�Wffb_YWXb[*�MA[�efj_ed�?eh�c[Wikh[c[dj�_d�ejA[h�Yecfh[A[di_l[�_dYec[�$H�B%�AWi�dej�X[[d�
Wffb_[Z*�

>>AOWC>S?b
MA[�]hekf�Wii[ii[i�[nf[Yj[Z�?kjkh[�Yh[Z_j� beii[i�WiieY_Wj[Z�m_jA� _ji�Z[Xj� _dijhkc[dji�c[Wikh[Z�Wj�Wcehj_p[Z�Yeij�XWi[Z�ed�
?kjkh[�[nf[YjWj_edi*�:�h[if[Yj_l[�h_ia�fhel_i_ed�_i�h[Ye]d_p[Z*�

?_dWdY_Wb�Wii[ji�Wh[�Yedi_Z[h[Z�je�X[�_d�Z[?Wkbj�WdZ�Yh[Z_j�_cfW_h[Z�_?�jA[h[�_i�Wd�eXC[Yj_l[�[l_Z[dY[�e?�_cfW_hc[dj*�MA_i�Wffb_[i�
_d�YWi[�e?�XWdahkfjYo(�ademb[Z][�e?�_cf[dZ_d]�_diebl[dYo�fheY[[Z_d]i�eh�_?�?_dWdY_Wb�Wii[ji�Wh[�el[hZk[�ceh[�jAWd�ed[�o[Wh*

?_dWdY_Wb�Wii[ji�Wh[�mh_jj[d�e??� _?� jA[h[�_i�de�h[WiedWXb[�[nf[YjWj_ed�h[Yel[h_d]�jA[�?_dWdY_Wb�Wii[j*�MA_i�YekbZ�X[(� _dj[h�Wb_W(� _?�
Z[Xjeh�fWoc[dji�Wh[�Z[bWo[Z�ceh[�jAWd�jme�o[Whi�eh�_?�jA[�Z[Xjeh�?W_bi�je�Yecc_j�je�W�h[fWoc[dj�fbWd*�Bd�jA_i�YWi[(�jA[�]heii�
YWhho_d]�Wcekdj�e?�jA[�?_dWdY_Wb�Wii[j�_i�Wcehj_p[Z�eh�Z[h[Ye]d_p[Z*

>;GH�Q@?a@=WRObSR�TW?O?QWO=�abObS>S?b

:ZjhWd�G[jmehai�z�:ddkWb�h[fehj�.,.0���2,



@[d[hWb�WffheWYA
@[d[hWbbo(� ?_dWdY_Wb�Wii[ji�Wh[�Yedi_Z[h[Z�Wi�AWl_d]�W� bem�Z[?Wkbj� h_ia�Wj� _d_j_Wb� h[Ye]d_j_ed� h[ikbj_d]� _d�W�-.)cedjA�[nf[Yj[Z�
Yh[Z_j�beii�fhel_i_ed*�Bd�YWi[�e?�W�i_]d_?_YWdj�_dYh[Wi[�_d�Yh[Z_j�h_ia(�jA[�b_?[j_c[�[nf[Yj[Z�Yh[Z_j�beii[i�Wh[�h[Ye]d_p[Z*�:ced]ij�
ejA[hi�Z[Xjeh`i�fWoc[dj�Z[bWoi�e?�ceh[�jAWd�/,�ZWoi�eh�jA[�Z[Yh[Wi[�e?�jA[�hWj_d]�Wh[�Yedi_Z[h[Z�Wd�_dZ_YWjeh�?eh�_dYh[Wi[�_d�
Z[?Wkbj�h_ia*

:ZjhWd�G[jmehai�Wii[ii[i�[nf[Yj[Z�Yh[Z_j�beii[i�ki_d]�jA[�][d[hWb�WffheWYA�?eh�YWiA�WdZ�YWiA�[gk_lWb[dji�WdZ�cWj[h_Wb�ejA[h�
?_dWdY_Wb�Wii[ji(�[nY[fj�?eh�jhWZ[�h[Y[_lWXb[i*�?khjA[h�Z[jW_bi�Wh[�Z[iYh_X[Z�_d�dej[�$/1%�ed�?_dWdY_Wb�h_ia�cWdW][c[dj*

L_cfb_?_[Z�WffheWYA
?eh� jhWZ[� h[Y[_lWXb[i�WdZ�YedjhWYj�Wii[ji�m_jA�de�i_]d_?_YWdj� ?_dWdY_d]�Yecfed[dj� jA[�]hekf�Wffb_[i� jA[�i_cfb_?_[Z�WffheWYA(�
mA_YA�h[gk_h[i�b_?[j_c[�[nf[Yj[Z�Yh[Z_j�beii[i�je�X[�h[Ye]d_p[Z�?hec�_d_j_Wb�h[Ye]d_j_ed�e?�jA[�h[Y[_lWXb[i*�

Bd�ehZ[h�je�c[Wikh[�[nf[Yj[Z�Yh[Z_j�beii[i(�jhWZ[�h[Y[_lWXb[i�Wh[�ikccWh_p[Z�ed�jA[�XWi_i�e?�Yecced�Yh[Z_j�h_ia�YAWhWYj[h_ij_Yi�
Yedi_Z[h_d]�jA[�h[]_ed�e?�Xki_d[ii�WdZ�el[hZk[�ZWoi*�MA[�[nf[Yj[Z�Yh[Z_j�beii[i�Wh[�XWi[Z�ed�Ykijec[hiy�A_ijeh_YWb�fWoc[dj�
X[AWl_eh� ?eh� W�f[h_eZ�e?� jAh[[�o[Whi�Wi�m[bb� Wi�ed�A_ijeh_YWb� Z[?Wkbji*�MA[i[�Wh[� h[l_[m[Z�edY[�W� o[Wh�WdZ�WZCkij[Z� je� jWa[�
Ykhh[dj�WdZ�?kjkh[�_d?ehcWj_ed�ed�cWYhe[Yedec_Y�[b[c[dji�$[*]*�][efeb_j_YWb�[l[dji(�Ykhh[dYo�?bkYjkWj_edi(�_d?bWj_ed(�jhWZ[�mWhi(�
ijWj[�ikXi_Z_[i%�_dje�WYYekdj(�jAWj�AWl[�Wd�_d?bk[dY[�ed�Ykijec[hi`�WX_b_jo�je�c[[j�jA[_h�?_dWdY_Wb�eXb_]Wj_edi*�

�edjhWYj�Wii[ji� h[bWj[� je�meha� _d�fhe]h[ii� jAWj�AWi�dej�X[[d� _dle_Y[Z�WdZ�X[Whi�[ii[dj_Wbbo� jA[�iWc[� h_ia�YAWhWYj[h_ij_Yi�Wi�
jhWZ[� h[Y[_lWXb[i*� MA[� ]hekf� AWi� jA[h[?eh[� YedYbkZ[Z� jAWj� jA[� [nf[Yj[Z� beii� hWj[i� ?eh� jhWZ[� h[Y[_lWXb[i� Wh[� W� h[WiedWXb[�
Wffhen_cWj_ed�e?�jA[�beii�hWj_ei�?eh�YedjhWYj�Wii[ji*

9SCSQ@U?WbW@?
:ZjhWd�G[jmehai�Z[h[Ye]d_p[i�?_dWdY_Wb�Wii[ji�$eh�fWhji�e?� jA[_h� ?_dWdY_Wb�Wii[ji�mA[h[�Wffb_YWXb[%�mA[d�jA[�h_]Aji� je�h[Y[_l[�
YWiA� ?bemi� ?hec� jA[� ?_dWdY_Wb� Wii[j� AWl[� [nf_h[Z� eh� AWl[� X[[d� jhWdi?[hh[Z� WdZ� jA[� ]hekf� ikXijWdj_Wbbo� jhWdi?[hh[Z� Wbb�
effehjkd_j_[i�WdZ�h_iai�WiieY_Wj[Z�m_jA�jA[�emd[hiA_f*�

4MRERGMEP�PMEFMPM;MIW

MA[� ?_dWdY_Wb� b_WX_b_j_[i� e?�:ZjhWd�G[jmehai� _dYbkZ[� jhWZ[� fWoWXb[i� WdZ� ejA[h� b_WX_b_j_[i(� XWda� el[hZhW?ji(� beWdi� WdZ� Z[h_lWj_l[�
?_dWdY_Wb�_dijhkc[dji*�MA[�WYYekdj_d]�jh[Wjc[dj�e?�b[Wi[�b_WX_b_j_[i�_i�Z[Wbj�m_jA�i[fWhWj[bo�Wi�fh[i[dj[Z�_d�jA[�i[Yj_ed�aE[Wi_d]b*

?_dWdY_Wb�b_WX_b_j_[i�?hec�jA[�fhe?_j�jhWdi?[h�Zk[�je�[n_ij_d]�fhe?_j+beii�jhWdi?[h�W]h[[c[dji�Wh[�h[fehj[Z�_d�jA[�Wcekdj�e?�jA[�fhe?_j�
_d�WYYehZWdY[�m_jA�Yecc[hY_Wb�bWm�je�X[�jhWdi?[hh[Z�?eh�jA[�fWij�?_dWdY_Wb�o[Wh*�Hd�CWdkWho�-2(�.,./(�W�Zec_dWj_ed�WdZ�fhe?_j�
WdZ� beii� jhWdi?[h� W]h[[c[dj� m_jA� :ZjhWd� AebZ_d]i(� BdY*� mWi� [dj[h[Z� _d� jA[� Yecc[hY_Wb� h[]_ij[h� m_jA� Wd� _d_j_Wb� j[hc� kdj_b�
 [Y[cX[h�/-(�.,.1*�MA[�W]h[[c[dj�_i�[nj[dZ[Z�?eh�jme�?khjA[h�?_dWdY_Wb�o[Whi�e?�:ZjhWd�G[jmehai�$[WYA�W�aikXi[gk[dj�j[hcb%�
kdb[ii�j[hc_dWj[Z�_d�mh_j_d]�Xo�[_jA[h�fWhjo�i_n�cedjAi�fh_eh�je�jA[�[nf_ho�e?�jA[�_d_j_Wb�j[hc�eh�jA[�h[b[lWdj�ikXi[gk[dj�j[hc*

8=OaaWTWQObW@?
?_dWdY_Wb�b_WX_b_j_[i�Wh[�_d_j_Wbbo�Wii_]d[Z�je�ed[�e?�jA[�?ebbem_d]�lWbkWj_ed�YWj[]eh_[i�_d�WYYehZWdY[�m_jA�B?KL�56

-* c[Wikh[Z�Wj�Wcehj_p[Z�Yeij

.* c[Wikh[Z�Wj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beii*

MA[�]hekf�AWi�dej�ki[Z�jA[�efj_ed�je�Z[i_]dWj[�?_dWdY_Wb�b_WX_b_j_[i�Wi�aWj�?W_h�lWbk[�jAhek]A�fhe?_j�eh�beiib�ed�_d_j_Wb�h[Ye]d_j_ed�e?�
?_dWdY_Wb�b_WX_b_j_[i*�

>;GH�Q@?a@=WRObSR�TW?O?QWO=�abObS>S?b
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>?WbWO=�>SOacCS>S?b
:j�_d_j_Wb�h[Ye]d_j_ed(�jA[�]hekf�c[Wikh[i�W�?_dWdY_Wb�b_WX_b_jo�Wj�_ji�?W_h�lWbk[�b[ii(�_d�jA[�YWi[�e?�W�?_dWdY_Wb�b_WX_b_jo�dej�Wj�?W_h�lWbk[�
jAhek]A�fhe?_j�eh�beii(�jhWdiWYj_edi�Yeiji�jAWj�Wh[�Z_h[Yjbo�Wjjh_XkjWXb[�je�jA[�WYgk_i_j_ed�e?�jA[�?_dWdY_Wb�b_WX_b_jo*

HcPaSBcS?b�>SOacCS>S?b
P_jA� jA[� [nY[fj_ed� e?� Z[h_lWj_l[i(� ?_dWdY_Wb� b_WX_b_j_[i� Wh[� ][d[hWbbo� c[Wikh[Z� Wj� Wcehj_p[Z� Yeij� Wi� fWhj� e?� ikXi[gk[dj�
c[Wikh[c[dj*� Bd� WZZ_j_ed(� ejA[h� ?_dWdY_Wb� b_WX_b_j_[i� e?� :ZjhWd� G[jmehai� Wh[� h[Ye]d_p[Z� Wi� ?ebbemi(� Z[f[dZ_d]� ed� jA[_h�
YbWii_?_YWj_ed6

-* ?_dWdY_Wb� b_WX_b_j_[i�c[Wikh[Z� Wj� Wcehj_p[Z� Yeij6� MA_i� YWj[]eho� _dYbkZ[i� jhWZ[� fWoWXb[i� WdZ� _dj[h[ij)X[Wh_d]� beWdi*�:?j[h�
_d_j_Wb� h[Ye]d_j_ed(� jA[i[� Wh[� c[Wikh[Z� Wj� Wcehj_p[Z� Yeij� ki_d]� jA[� [??[Yj_l[� _dj[h[ij� c[jAeZ*� @W_di� WdZ� beii[i� Wh[�
h[Ye]d_p[Z� _d� fhe?_j� eh� beii� mA[d� jA[� b_WX_b_j_[i� Wh[� Z[h[Ye]d_p[Z� Wi� m[bb� Wi� _d� YWi[� e?� Wcehj_pWj_ed� ki_d]� jA[� [??[Yj_l[�
_dj[h[ij�c[jAeZ*�:cehj_pWj_ed�WYYehZ_d]� je� jA[�[??[Yj_l[� _dj[h[ij�c[jAeZ� _i� _dYbkZ[Z� _d� _dj[h[ij�[nf[di[i� _d� jA[�fhe?_j�WdZ�
beii�WYYekdj**

.* ?_dWdY_Wb� b_WX_b_j_[i�Wj� ?W_h�lWbk[� jAhek]A�fhe?_j�eh� beii6�MA_i�YWj[]eho� _dYbkZ[i�Z[h_lWj_l[� ?_dWdY_Wb� _dijhkc[dji� jAWj�Wh[�dej�
Z[i_]dWj[Z�Wi�A[Z]_d]�_dijhkc[dji�_d�WYYehZWdY[�m_jA�B?KL�5�A[Z][�WYYekdj_d]�hkb[i*�@W_di�WdZ�beii[i�Wh[�h[Ye]d_p[Z�_d�
?_dWdY_Wb�_dYec[�_d�jA[�_dYec[�ijWj[c[dj

9SCSQ@U?WbW@?
:�?_dWdY_Wb�b_WX_b_jo�_i�Z[h[Ye]d_p[Z�mA[d�_j�_i�i[jjb[Z(�c[Wd_d]�jA[�eXb_]Wj_edi�if[Y_?_[Z�_d�jA[�YedjhWYj�Wh[�?kb?_bb[Z(�YWdY[b[Z(�eh�
[nf_h[*�PA[d�Wd�[n_ij_d]�?_dWdY_Wb� b_WX_b_jo� _i�h[fbWY[Z�Xo�WdejA[h�?hec�jA[�iWc[�b[dZ[h�ed�ikXijWdj_Wbbo�Z_??[h[dj�j[hci(�eh�jA[�
j[hci�e?�Wd�[n_ij_d]�b_WX_b_jo�Wh[�ikXijWdj_Wbbo�ceZ_?_[Z(�jA_i�[nYAWd][�eh�ceZ_?_YWj_ed�_i�jh[Wj[Z�Wi�W�Z[h[Ye]d_j_ed�e?�jA[�eh_]_dWb�
b_WX_b_jo� WdZ� jA[� h[Ye]d_j_ed� e?� W� d[m� b_WX_b_jo*� Bd� YWi[� e?�c_deh� YAWd][i� _d� YedZ_j_edi� W� YAWd][� _d� jA[� fh[i[dj� lWbk[�m_bb� X[�
Yedi_Z[h[Z�_d�fhe?_j�eh�beii*

2IVM=E;M=I�-MRERGMEP�MRW;V<4IR;W�ERH�LIHKMRK�EG;M=M;MIW

MA[�]hekf�[dj[h[Z� _dje� ?ehmWhZ�hWj[�W]h[[c[dji�je�A[Z][�?eh[_]d�Ykhh[dYo�[nfeikh[�e?�[nf[Yj[Z�?kjkh[�YWiA�?bemi� _d� ?eh[_]d�
Ykhh[dYo*

 [h_lWj_l[i� Wh[� _d_j_Wbbo� h[Ye]d_p[Z� Wj� ?W_h� lWbk[� ed� jA[� ZWj[� W� Z[h_lWj_l[� YedjhWYj� _i� [dj[h[Z� _dje� WdZ� Wh[� ikXi[gk[djbo� h[)
c[Wikh[Z�je�jA[_h�?W_h�lWbk[�Wj�jA[�[dZ�e?�[WYA�h[fehj_d]�f[h_eZ*�MA[�WYYekdj_d]�?eh�ikXi[gk[dj�YAWd][i�_d�jA[�?W_h�lWbk[�Z[f[dZ�
ed�mA[jA[h�jA[�Z[h_lWj_l[�_i�Z[i_]dWj[Z�Wi�W�A[Z]_d]�_dijhkc[dj*

MA[�]hekf�Z_Z�dej�Wffbo�A[Z][�WYYekdj_d]�hkb[i�WYYehZ_d]� je� B?KL�5�Zkh_d]� jA[�o[Whi�[dZ[Z� [Y[cX[h�/-(�.,.0�WdZ�.,./*�
MAki(�YAWd][i�_d�?W_h�lWbk[�e?�jA[�Z[h_lWj_l[i�Wh[�h[Ye]d_p[Z�_d�fhe?_j�eh�beii�_cc[Z_Wj[bo*�

8@?bCOQba�eWbV�Qcab@>SCa
 I=IR<I�VIGSKRM;MSR

K[l[dk[�_i�h[Ye]d_p[Z�mA[d�W�f[h?ehcWdY[�eXb_]Wj_ed�_i�iWj_i?_[Z(� _*[*�mA[d�Yedjheb�e?�jA[�]eeZi�eh�i[hl_Y[i�_i�jhWdi?[hh[Z�je�
jA[�Ykijec[h*��edjheb�_i�fWii[Z�[_jA[h�Wj�W�fe_dj�_d�j_c[�eh�el[h�j_c[*�

PA[d�AWhZmWh[� _i�iebZ�Yedjheb� _i� jhWdi?[hh[Z�Wj�W�fe_dj� _d� j_c[�Z[f[dZ_d]�ed� jA[�Z[b_l[ho� j[hci*�Le?jmWh[� b_Y[di[i�Wh[�[_jA[h�
iebZ�je][jA[h�m_jA�jA[�AWhZmWh[�eh�iebZ�i[fWhWj[bo*��edjheb�_d�YWi[�e?�ie?jmWh[�_i�jhWdi?[hh[Z�mA[d�jA[�Ykijec[h�_i�WXb[�je�ki[�
jA[�ie?jmWh[*�Bd�jA[�YWi[�e?�ie?jmWh[�iebZ�i[fWhWj[bo(�h[l[dk[�_i�h[Ye]d_p[Z�Wj�jA[�fe_dj�e?�j_c[*

Bd�YWi[�e?�i[hl_Y[�b[l[b�W]h[[c[dji/�eh�cW_dj[dWdY[�YedjhWYji�Wi�m[bb�Wi�f[h_eZ)h[bWj[Z�ie?jmWh[�b_Y[di[i�h[l[dk[�_i�h[Ye]d_p[Z�
el[h�W�f[h_eZ�e?�j_c[*MA[�Ykijec[h�h[Y[_l[i�WdZ�ki[i�Wbb�i[hl_Y[i�Wj�jA[�iWc[�j_c[�Wi�jA[o�Wh[�fhel_Z[Z�Xo�jA[�YecfWdo*�MA[�
h[l[dk[� h[Ye]d_j_ed� e?�L[hl_Y[� E[l[b�:]h[[c[dji� WdZ�cW_dj[dWdY[� YedjhWYji� _i� YWhh_[Z� ekj� b_d[Whbo� el[h� jA[� YedjhWYj� f[h_eZ�
$ekjfkj)eh_[dj[Z�c[jAeZ%*�MA_i�c[jAeZ� _i�Wffhefh_Wj[�Wi�i[hl_Y[i�Wh[�fhel_Z[Z�Wj� h[]kbWh� _dj[hlWbi�WdZ�h[l[dk[� _i� h[Ye]d_p[Z�
XWi[Z�ed�jA[�Wcekdj�e?�ikXiYh_fj_ed�j_c[*

;_bb)WdZ)AebZ�WhhWd][c[dji�eh� Yedi_]dc[dj�ijeh[i�Wh[� h[Ye]d_p[Z�mA[d� jA[�f[h?ehcWdY[�eXb_]Wj_ed� je� jhWdi?[h�W�fheZkYj�Wh[�
c[j�WdZ�jA[�Ykijec[h�eXjW_di�Yedjheb*
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Bd� ][d[hWb(� jA[� jhWdiWYj_ed� fh_Y[� _i� jA[� fh_Y[� ?hec� jA[� ehZ[h� ?khjA[h� Yedi_Z[h_d]� jA[� if[Y_?_Y� WhhWd][c[dji� e?� jA[� kdZ[hbo_d]�
YedjhWYj*� ?eh� YedjhWYji� jAWj� YedjW_d� ckbj_fb[� f[h?ehcWdY[� eXb_]Wj_edi(� jA[� jhWdiWYj_ed� fh_Y[� _i� WbbeYWj[Z� je� jA[� _dZ_l_ZkWb�
f[h?ehcWdY[�eXb_]Wj_edi�XWi[Z�ed� jA[� h[bWj_l[� _dZ_l_ZkWb� i[bb_d]�fh_Y[*�MA[�WZCkij[Z)cWha[j)Wii[iic[dj�c[jAeZ� _i�Wffb_[Z*�:�
Yedi_Z[hWj_ed�je�X[�fW_Z�je�W�Ykijec[h�_i�h[YehZ[Z�Wi�W�h[ZkYj_ed�_d�jA[�jhWdiWYj_ed�fh_Y[(�A[dY[�h[ZkY_d]�h[l[dk[i(�kdb[ii�jA[�
fWoc[dj�h[bWj[i�je�W�if[Y_?_Y�Z[b_l[ho�e?�]eeZi�Xo�jA[�Ykijec[h�eh�i[hl_Y[�fhel_Z[Z�Xo�jA[�Ykijec[h*

MA[�jhWdiWYj_ed�fh_Y[�?hec�W�YedjhWYj�cWo�YedjW_d�?_n[Z�WdZ+eh�lWh_WXb[�Yecfed[dji*�OWh_WXb[�Yecfed[dji�Wh[�_dYbkZ[Z�?hec�jA[�
:ZjhWd�IWhjd[h�Ihe]hWc�$:II%*�:?j[h�c[[j_d]�Y[hjW_d�h[gk_h[c[dji(�ikYA�Wi�iWb[i�jWh][ji�WdZ�Y[hj_?_YWj_edi(�gkWb_?_[Z�fWhjd[hi�
Yebb[Yj�W�;ki_d[ii� [l[befc[dj�?kdZ�ed�W�gkWhj[hbo�XWi_i(�mA_YA�YWd�X[�ki[Z�Wi�W�Z_iYekdj�eh�Yh[Z_j*

P_jA�h[]WhZ�je�?_dWdY_Wb�Yecfed[dji(�jA[�fhWYj_YWb�h[c[Zo�e?�dej�Yedi_Z[h_d]�jA[�[??[Yji�e?�W�?_dWdY_d]�Yecfed[dj�_i�Wffb_[Z�_?�
jA[�cWn_ckc�ZkhWj_ed�e?�jA[�f[h_eZ�X[jm[[d�jhWdi?[h�e?�]eeZi�eh�i[hl_Y[i�WdZ�fWoc[dj�Xo�jA[�Ykijec[h�Ze[i�dej�[nY[[Z�ed[�
o[Wh*

MA[�]hekf�Ze[i�dej�WZCkij�Wdo�e?�jA[�jhWdiWYj_ed�fh_Y[i�?eh�jA[�j_c[�lWbk[�e?�ced[o*
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:�YedjhWYj�Wii[j�_i�h[Ye]d_p[Z�mA[d�:ZjhWd�G[jmehai�AWi�jhWdi?[hh[Z�jA[�]eeZi�eh�i[hl_Y[i*�MA[�YedjhWYj�Wii[j�_i�h[Ye]d_p[Z�Wi�
W�h[Y[_lWXb[�_?�Wd�kdYedZ_j_edWb�fWoc[dj�[dj_jb[c[dj�e?�jA[�YecfWdo�[n_iji*

:�YedjhWYj� b_WX_b_jo� _i�h[Ye]d_p[Z�_?� jA[�YecfWdo�h[Y[_l[i�jA[�Yedi_Z[hWj_ed�X[?eh[� _j�AWi�Z[b_l[h[Z�jA[�]eeZi�eh�i[hl_Y[i*�MA_i�
Wffb_[i�_d�fWhj_YkbWh�je�WZlWdY[�fWoc[dji�?eh�i[hl_Y[�b[l[b�W]h[[c[dji�WdZ�cW_dj[dWdY[�YedjhWYji*

�edjhWYj�Wii[ji�WdZ�b_WX_b_j_[i�h[bWj[Z�je�ed[�YedjhWYj�Wh[�d[jj[Z�WdZ�iAemd�Wi�[_jA[h�YedjhWYj�Wii[ji�eh�YedjhWYj�b_WX_b_jo*

Bd�WZZ_j_ed(�Y[hjW_d�Ykijec[hi�AWl[�jA[�X[d[?_j�e?�Ykijec[h�beoWbjo�fhe]hWci�mA_YA�h[ikbj�_d�jA[�h[Ye]d_j_ed�e?�W�YedjhWYj�b_WX_b_jo�
WdZ�h[ZkYj_ed�e?�h[l[dk[i�XWi[Z�ed�jA[�h[bWj_l[�_dZ_l_ZkWb�i[bb_d]�fh_Y[*

Oebkc[�h[XWj[i�YWd�X[�_Z[dj_?_[Z�Wi�_dY[dj_l[�fhe]hWci�mA[h[�jA[�YecfWdo�cWa[i�W�fWoc[dj�je�jA[�Ykijec[h�edY[�W�if[Y_?_[Z�
iWb[i�lebkc[�AWi�X[[d�WYA_[l[Z�m_jA�jA[�Ykijec[h*�Oebkc[�h[XWj[i�Wh[�dej�h[bWj[Z�je�i[fWhWj[�f[h?ehcWdY[�eXb_]Wj_edi�Xkj�Wh[�
Yedi_Z[h[Z�Wi�W�lWh_WXb[�Yecfed[dj�e?�jA[�jhWdiWYj_ed�fh_Y[*

�kijec[h�h_]Aji�e?�h[jkhd�Wh[�Yedi_Z[h[Z�_d�jA[�jhWdiWYj_ed�fh_Y[�XWi[Z�ed�[nf[h_[dY[*

MA[�YecfWdo�AWi�cWZ[�ki[�e?�jA[�efj_ed�je�h[Ye]d_p[�Wbb�Yeiji�_d�h[bWj_ed�je�YedYbkZ[�WdZ�[nj[dZ�W�YedjhWYj�mA_YA�mekbZ�X[�
Wcehj_p[Z�el[h�W�f[h_eZ�e?�cWn_ckc�ed[�o[Wh�kfed�WYj_lWj_ed(�Z_h[Yjbo�_d�fhe?_j�WdZ�beii*�MA_i�YedY[hdi�Wbb�ikYA�Yeiji*
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!nYbki_l[bo� Wbb� mWhhWdj_[i� Wh[� ie)YWbb[Z� aWiikhWdY[� jof[b� mWhhWdj_[i� WdZ� jA[h[?eh[� Ze� dej� ?ehc� i[fWhWj[� f[h?ehcWdY[�
eXb_]Wj_edi*�?eh�jA[i[�[ii[dj_Wbbo�b[]Wb�mWhhWdj_[i(�WYYhkWbi�WYYehZ_d]�je�B:L�/3�Wh[�Yedi_Z[h[Z*
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MA[�Yeij�e?�]eeZi�iebZ�Yecfh_i[i�jA[�Yeiji�_dYkhh[Z�_d�jA[�fheZkYj_ed�WdZ�h[dZ[h_d]�e?�i[hl_Y[i*�MA_i�_j[c�ikXikc[i�XejA�jA[�
Z_h[Yj�Yeij�e?�cWj[h_Wbi�WdZ�fheZkYj_ed�Z_h[Yjbo�Wii_]dWXb[�je�W�fheZkYj�WdZ�_dZ_h[Yj�$el[hA[WZ%�Yeiji(�_dYbkZ_d]�jA[�Z[fh[Y_Wj_ed�
e?�fheZkYj_ed�[gk_fc[dj(�Wcehj_pWj_ed�e?�fheZkYj_ed�h[bWj[Z�_djWd]_Xb[�Wii[ji�WdZ�mh_j[)Zemdi�ed�_dl[djeh_[i*�MA[�Yeij�e?�]eeZi�
iebZ� Wbie� _dYbkZ[i� Wffhefh_Wj_ed� je� jA[�mWhhWdjo� fhel_i_ed� WdZ� Wcehj_pWj_ed� e?� fkhYAWi[Z� WdZ� i[b?)Z[l[beff[Z� j[YAdebe]_[i*�
BdYec[�?hec�jA[�h[l[hiWb�e?�mh_j[)Zemdi�ed�_dl[djeh_[i�h[ZkY[i�jA[�Yeij�e?�]eeZi�iebZ*
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?eh�Wbb�?_dWdY_Wb�_dijhkc[dji�c[Wikh[Z�Wj�Wcehj_p[Z�Yeij(�_dj[h[ij�_dYec[�eh�[nf[di[i�Wh[�h[YehZ[Z�ki_d]�jA[�[??[Yj_l[�_dj[h[ij�
hWj[(�mA_YA� _i� jA[� hWj[� jAWj�[nWYjbo�Z_iYekdji� jA[�[ij_cWj[Z� ?kjkh[�YWiA�fWoc[dji�eh� h[Y[_fji� jAhek]A� jA[�[nf[Yj[Z� b_?[�e?� jA[�
?_dWdY_Wb�_dijhkc[dj�eh�W�iAehj[h�f[h_eZ(�mA[h[�Wffhefh_Wj[(�je�jA[�d[j�YWhho_d]�Wcekdj�e?�jA[�?_dWdY_Wb�Wii[j�eh�b_WX_b_jo*
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�khh[dj�_dYec[�jWn�Wii[ji�WdZ�b_WX_b_j_[i�?eh�jA[�Ykhh[dj�WdZ�fh_eh�f[h_eZi�Wh[�c[Wikh[Z�Wj�jA[�Wcekdj�[nf[Yj[Z�je�X[�h[Yel[h[Z�
?hec�eh�fW_Z�je�jA[�jWnWj_ed�WkjAeh_j_[i*�MA[�jWn�hWj[i�WdZ�jWn�bWmi�ki[Z�je�Yecfkj[�jA[�Wcekdj�Wh[�jA[i[�jAWj�Wh[�[dWYj[Z�eh�
ikXijWdj_l[bo�[dWYj[Z�ed�jA[�h[if[Yj_l[�XWbWdY[�iA[[j�ZWj[*
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 [?[hh[Z�jWn�_i�fhel_Z[Z�ki_d]�jA[�b_WX_b_jo�c[jAeZ�ed�j[cfehWho�Z_??[h[dY[i�Wj�jA[�XWbWdY[�iA[[j�ZWj[�X[jm[[d�jA[�jWn�XWi[i�e?�
Wii[ji�WdZ�b_WX_b_j_[i�WdZ�jA[_h�YWhho_d]�Wcekdji�?eh�?_dWdY_Wb�h[fehj_d]�fkhfei[i*

 [?[hh[Z�jWn�b_WX_b_j_[i�Wh[�h[Ye]d_p[Z�?eh�Wbb�jWnWXb[�j[cfehWho�Z_??[h[dY[i(�[nY[fj6

d mA[h[�jA[�Z[?[hh[Z�_dYec[�jWn�b_WX_b_jo�Wh_i[i�?hec�jA[�_d_j_Wb�h[Ye]d_j_ed�e?�]eeZm_bb�eh�e?�Wd�Wii[j�eh�b_WX_b_jo�_d�W�jhWdiWYj_ed�
jAWj�_i�dej�W�Xki_d[ii�YecX_dWj_ed�WdZ(�Wj�jA[�j_c[�e?�jA[�jhWdiWYj_ed(�W??[Yji�d[_jA[h�jA[�WYYekdj_d]�fhe?_j�deh�jWnWXb[�fhe?_j�
eh�beii7�WdZ

d _d�h[if[Yj�je�jWnWXb[�j[cfehWho�Z_??[h[dY[i�WiieY_Wj[Z�m_jA�_dl[ijc[dji�_d�ikXi_Z_Wh_[i(�mA[h[�jA[�j_c_d]�e?�jA[�h[l[hiWb�e?�
jA[� j[cfehWho�Z_??[h[dY[i�YWd�X[�Yedjhebb[Z�WdZ� _j� _i�fheXWXb[� jAWj� jA[� j[cfehWho�Z_??[h[dY[i�m_bb� dej� h[l[hi[� _d� jA[�d[Wh�
?kjkh[*

 [?[hh[Z�jWn�Wii[ji�Wh[�h[Ye]d_p[Z�?eh�Wbb�Z[ZkYj_Xb[�j[cfehWho�Z_??[h[dY[i(�YWhho�?ehmWhZ�e?�kdki[Z�jWn�Yh[Z_ji�WdZ�kdki[Z�jWn�
beii[i(�je�jA[�[nj[dj�jAWj� _j� _i�fheXWXb[�jAWj�jWnWXb[�fhe?_j�m_bb�X[�WlW_bWXb[�W]W_dij�mA_YA�jA[�Z[ZkYj_Xb[�j[cfehWho�Z_??[h[dY[i(�
WdZ�jA[�YWhho�?ehmWhZ�e?�kdki[Z�jWn�Yh[Z_ji�WdZ�kdki[Z�jWn�beii[i�YWd�X[�kj_b_p[Z(�[nY[fj6

d mA[h[�jA[�Z[?[hh[Z�jWn�Wii[j�h[bWj[Z�je�jA[�Z[ZkYj_Xb[�j[cfehWho�Z_??[h[dY[�Wh_i[i�?hec�jA[�_d_j_Wb�h[Ye]d_j_ed�e?�Wd�Wii[j�eh�
b_WX_b_jo�_d�W�jhWdiWYj_ed�jAWj�_i�dej�W�Xki_d[ii�YecX_dWj_ed�WdZ(�Wj�jA[�j_c[�e?�jA[�jhWdiWYj_ed(�W??[Yji�d[_jA[h�jA[�WYYekdj_d]�
fhe?_j�deh�jWnWXb[�fhe?_j�eh�beii7�WdZ

d _d� h[if[Yj� e?� Z[ZkYj_Xb[� j[cfehWho� Z_??[h[dY[i� WiieY_Wj[Z� m_jA� _dl[ijc[dji� _d� ikXi_Z_Wh_[i(� Z[?[hh[Z� jWn� Wii[ji� Wh[�
h[Ye]d_p[Z�edbo�je�jA[�[nj[dj�jAWj�_j�_i�fheXWXb[�jAWj�jA[�j[cfehWho�Z_??[h[dY[i�m_bb�dej�h[l[hi[�_d�jA[�?eh[i[[WXb[�?kjkh[�WdZ�
de�jWnWXb[�fhe?_j�m_bb�X[�WlW_bWXb[�W]W_dij�mA_YA�jA[�j[cfehWho�Z_??[h[dY[i�YWd�X[�kj_b_p[Z*

MA[� YWhho_d]�Wcekdj� e?� Z[?[hh[Z� jWn�Wii[ji� _i� h[l_[m[Z�ed�[WYA�XWbWdY[� iA[[j� ZWj[�WdZ� h[ZkY[Z� je� jA[�[nj[dj� jAWj� _j� _i� de�
bed][h� fheXWXb[� jAWj� ik??_Y_[dj� jWnWXb[� fhe?_j� m_bb� X[� WlW_bWXb[� je� Wbbem� Wbb� eh� fWhj� e?� jA[� Z[?[hh[Z� jWn� Wii[j� je� X[� kj_b_p[Z*�
Ndh[Ye]d_p[Z� Z[?[hh[Z� jWn� Wii[ji� Wh[� h[Wii[ii[Z� ed� [WYA� XWbWdY[� iA[[j� ZWj[� WdZ� Wh[� h[Ye]d_p[Z� je� jA[� [nj[dj� jAWj� _j� AWi�
X[Yec[�fheXWXb[�jAWj�?kjkh[�jWnWXb[�fhe?_j�m_bb�Wbbem�jA[�Z[?[hh[Z�jWn�Wii[j�je�X[�kj_b_p[Z*

 [?[hh[Z�jWn�Wii[ji�WdZ�b_WX_b_j_[i�Wh[�c[Wikh[Z�Wj�jA[�jWn�hWj[i�jAWj�Wh[�[nf[Yj[Z�je�Wffbo�je�jA[�o[Wh�mA[d�jA[�Wii[j�_i�h[Wb_p[Z�
eh� jA[� b_WX_b_jo� _i� i[jjb[Z(�XWi[Z�ed� jWn� hWj[i� $WdZ� jWn� bWmi%� jAWj�AWl[�X[[d�[dWYj[Z�eh� ikXijWdj_l[bo�[dWYj[Z�ed� jA[�XWbWdY[�
iA[[j�ZWj[*�?kjkh[�YAWd][i�_d�jWn�hWj[i�Wh[�h[Ye]d_p[Z�ed�jA[�XWbWdY[�iA[[j�ZWj[�_?�jA[_h�_cfWYj�_i�cWj[h_Wbbo�Y[hjW_d�Wi�fWhj�e?�
jA[�jWn�b[]_ibWj_ed�fheY[ii*

:YYehZ_d]�je�B:L�-.*30�Z[?[hh[Z�jWn�Wii[ji�WdZ�b_WX_b_j_[i�AWl[�X[[d�i[j�e??�_die?Wh�Wi�e??i[jj_d]�gkWb_?_YWj_edi�Wffbo*

MA[�X[ij�[ij_cWj[�?eh�Wdo�kdY[hjW_d�Ykhh[dj�WdZ�Z[?[hh[Z�_dYec[�jWn�_j[ci�je�X[�h[Ye]d_p[Z�_i�jA[�[nf[Yj[Z�jWn�fWoc[dj*

B?KB�� ./� YbWh_?_[i� Aem� jA[� h[Ye]d_j_ed� WdZ� c[Wikh[c[dj� h[gk_h[c[dji� i[j� ekj� _d� B:L� -.� iAekbZ� X[� Wffb_[Z� mA[d� jA[h[� _i�
kdY[hjW_djo�WXekj�_dYec[�jWn�jh[Wjc[dji�WdZ�_dYbkZ[i�Ykhh[dj�WdZ�Z[?[hh[Z�jWn�Wii[ji�eh�b_WX_b_j_[i*�Bd�WYYehZWdY[�m_jA�B?KB��./(�
kdY[hjW_d� jWn� jh[Wjc[dji�cWo�X[�WYYekdj[Z� ?eh� i[fWhWj[bo� eh� je][jA[h�m_jA� ed[�eh�ceh[�ejA[h� kdY[hjW_d� jWn� jh[Wjc[dji*�MA[�
c[jAeZ�jAWj� _i�X[jj[h�ik_j[Z�je�fh[Z_Yj_d]�jA[�h[iebkj_ed�e?� jA[�kdY[hjW_djo�ckij�X[�i[b[Yj[Z*�PA[d�cWa_d]�jA[�Wii[iic[dj(� _j�
ckij� X[� Wiikc[Z� jAWj� W� jWn� WkjAeh_jo� m_bb� [nWc_d[� Wbb� Wcekdji� jAWj� _j� _i� WkjAeh_p[Z� je� [nWc_d[� WdZ� jAWj� _j� AWi� Wbb� h[b[lWdj�
_d?ehcWj_ed�?eh�jA[�[nWc_dWj_ed*�B?�_j�_i�Yedi_Z[h[Z�kdb_a[bo�jAWj�jA[�jWn�WkjAeh_jo�m_bb�WYY[fj�Wd�kdY[hjW_d�jWn�jh[Wjc[dj(�[_jA[h�jA[�
ceij�b_a[bo�Wcekdj�eh�jA[�[nf[Yj[Z�lWbk[�_i�je�X[�Wffb_[Z�je�[WYA�kdY[hjW_d�jWn�jh[Wjc[dj�_d�ehZ[h�je�jWa[�WYYekdj�e?�jA[�[??[Yj�e?�
jA[�kdY[hjW_djo(�Z[f[dZ_d]�ed�mA_YA�c[jAeZ�_i�ceh[�ik_jWXb[�?eh�fh[Z_Yj_d]�jA[�h[iebkj_ed�e?�jA[�kdY[hjW_djo*�

MA[�]hekf�YecfWd_[i�Wh[�ikXC[Yj�je�_dYec[�jWn�_d�W�bWh][�dkcX[h�e?�Yekdjh_[i�mehbZm_Z[*�PA[d�Wii[ii_d]�]beXWb�_dYec[�jWn�
Wii[ji� WdZ� b_WX_b_j_[i(� jA[� _dj[hfh[jWj_ed� e?� jWn� h[]kbWj_edi� _d� fWhj_YkbWh� YWd� X[� ikXC[Yj� je� kdY[hjW_djo*�:� Z_??[h[dj� l_[m� e?� jA[�
h[if[Yj_l[� jWn� WkjAeh_j_[i� h[]WhZ_d]� jA[� Yehh[Yj� _dj[hfh[jWj_ed�e?� jWn� ijWdZWhZi� YWddej� X[� hkb[Z�ekj*��AWd][i� _d� Wiikcfj_edi�
h[]WhZ_d]�jA[�Yehh[Yj�_dj[hfh[jWj_ed�e?�jWn�ijWdZWhZi(�?eh�[nWcfb[�Zk[�je�YAWd][i�_d�YWi[�bWm(�Wh[�h[?b[Yj[Z�_d�jA[�h[Ye]d_j_ed�e?�
kdY[hjW_d�_dYec[�jWn�Wii[ji�WdZ�b_WX_b_j_[i�_d�jA[�Yehh[ifedZ_d]�?_dWdY_Wb�o[Wh*
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MA[�]hekf�?Wbbi�kdZ[h�jA[�iYef[�e?�jA[�H!� ��I_bbWh�Mme��h[]kbWj_edi*�MA[�I_bbWh�Mme�b[]_ibWj_ed�mWi�[dWYj[Z�_d�@[hcWdo�WdZ�
AWi� X[[d� _d� [??[Yj� i_dY[� CWdkWho� -(� .,.0*�MA[�@hekf� _i� Ykhh[djbo� Wffbo_d]� jA[� [n[cfj_ed� ?eh� WYYekdj_d]� ?eh� Z[?[hh[Z� jWn[i�
h[bWj[Z�je�I_bbWh�Mme�_dYec[�jWn[i(�mA_YA�mWi�jA[�ikXC[Yj�e?�jA[�Wc[dZc[dj�je�B:L�-.�fkXb_iA[Z�_d�FWo�.,./*

:OC?W?Ua�ASC�aVOCS
MA[�]hekf�YWbYkbWj[i�XWi_Y�WdZ�Z_bkj[Z�[Whd_d]i�f[h�iAWh[�_d�WYYehZWdY[�m_jA�B:L�//*�;Wi_Y�[Whd_d]i�f[h�iAWh[�Wh[�YWbYkbWj[Z�
XWi[Z�ed� jA[�m[_]Aj[Z�Wl[hW][�dkcX[h�e?�de)fWh�lWbk[�iAWh[i�ekjijWdZ_d]�Zkh_d]� jA[� h[fehj_d]�f[h_eZ*� _bkj[Z�[Whd_d]i�f[h�
iAWh[�Wh[�YWbYkbWj[Z�XWi[Z�ed�jA[�m[_]Aj[Z�Wl[hW][�dkcX[h�e?�de)fWh�lWbk[�iAWh[i�ekjijWdZ_d]�Zkh_d]�jA[�h[fehj_d]�f[h_eZ(�Xkj�
Wbie�_dYbkZ_d]�jA[�dkcX[h�e?�de)fWh�lWbk[�iAWh[i�jAWj�YekbZ�Yec[�_dje�[n_ij[dY[�_?�Wbb�ijeYa�efj_edi�jAWj�Wh[�_d�jA[�ced[o�m[h[�
[n[hY_i[Z�ed�jA[�XWbWdY[�iA[[j�ZWj[*
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$2%�L_]d_?_YWdj�WYYekdj_d]�CkZ][c[dji(�[ij_cWj[i�WdZ�Wiikcfj_edi
MA[�fh[fWhWj_ed�e?�jA[�]hekfi�?_dWdY_Wb�ijWj[c[dji�h[gk_h[i�cWdW][c[dj�je�cWa[�CkZ]c[dji(�[ij_cWj[i�WdZ�Wiikcfj_edi�jAWj�
W??[Yj� jA[� h[fehj[Z� Wcekdji� e?� h[l[dk[i(� [nf[di[i(� Wii[ji� WdZ� b_WX_b_j_[i� WdZ� jA[� Z_iYbeikh[� e?� Yedj_d][dj� b_WX_b_j_[i� ed� jA[�
h[fehj_d]� ZWj[*� Aem[l[h(� kdY[hjW_djo� WXekj� jA[i[� Wiikcfj_edi� WdZ� [ij_cWj[i� YekbZ� h[ikbj� _d� ekjYec[i� jAWj� YekbZ� h[gk_h[� W�
cWj[h_Wb�WZCkijc[dj�je�jA[�YWhho_d]�Wcekdj�e?�jA[�Wii[j�eh�b_WX_b_jo�W??[Yj[Z�_d�jA[�?kjkh[*�:iikcfj_edi�ki[Z�je�cWa[�[ij_cWj[i�
Wh[� h[]kbWhbo� h[l_[m[Z*� �AWd][i� _d� [ij_cWj[i� edbo� W??[Yj_d]� ed[� WYYekdj_d]� f[h_eZ� Wh[� edbo� Yedi_Z[h[Z� _d� jAWj� WYYekdj_d]�
f[h_eZ*� Bd� jA[� YWi[� e?� YAWd][i� _d� [ij_cWj[i� jAWj� W??[Yj� jA[� Ykhh[dj� WdZ� ?kjkh[� WYYekdj_d]� f[h_eZi(� jA[i[� Wh[� Yedi_Z[h[Z�
Wffhefh_Wj[bo�_d�jA[�Ykhh[dj�WdZ�ikXi[gk[dj�WYYekdj_d]�f[h_eZi*

MA[�Wii[iic[dj�e?�jA[�_cfWYj�e?�ded)?_dWdY_Wb�h_iai�$]beXWb�mWhc_d](�Y_hYkbWh�[Yedeco(�d[m�h[]kbWj_edi%�ed�jA[�h[Ye]d_j_ed�WdZ�
c[Wikh[c[dj�e?�Wii[ji�WdZ�b_WX_b_j_[i�_i�XWi[Z�ed�i_]d_?_YWdj�cWdW][c[dj�CkZ]c[dji�WdZ�Wiikcfj_edi*�Ged)?_dWdY_Wb�h_iai�Wh[�
Wii[ii[Z� Xo�cWdW][c[dj� Wi� bed])j[hc� h_iai� jAWj� Ykhh[djbo� AWl[� de� i_]d_?_YWdj� _cfWYj� ed� d[j� h[Wb_pWXb[� lWbk[i(� h[Yel[hWXb[�
Wcekdji(�ki[?kb�b_l[i�eh�jA[�h[gk_h[c[dj�je�h[Ye]d_p[�fhel_i_edi*

6aac>AbW@?a�O?R�SabW>ObW@?�c?QSCbOW?bWSa
Bd?ehcWj_ed�ed�Wiikcfj_edi�WdZ�[ij_cWj_ed�kdY[hjW_dj_[i�Wi�Wj�jA[�h[fehj_d]�ZWj[(�mA_YA�cWo�]_l[�h_i[�je�W�i_]d_?_YWdj�h_ia�jAWj�W�
cWj[h_Wb�WZCkijc[dj�je�jA[�YWhho_d]�Wcekdji�e?�h[Ye]d_p[Z�Wii[ji�WdZ�b_WX_b_j_[i�m_bb�X[�h[gk_h[Z�m_jA_d�jA[�d[nj�?_dWdY_Wb�o[Wh(�_i�
_dYbkZ[Z�_d�jA[�dej[i�X[bem6

AEP<E;MSR�S-�MR=IR;SVMIW

Bdl[djeh_[i�Wh[�lWbk[Z�Wj� jA[� bem[h�e?�Yeij�eh�d[j� h[Wb_pWXb[�lWbk[*MA[�d[j� h[Wb_pWXb[�lWbk[� _i� jA[�[ij_cWj[Z�i[bb_d]�fh_Y[� jAWj�
YekbZ�X[�h[Wb_p[Z�ed�jA[�Ybei_d]�ZWj[�_d�jA[�Yedj[nj�e?�ehZ_dWho�Xki_d[ii�WYj_l_jo(�b[ii�[ij_cWj[Z�Yeiji�e?�Yecfb[j_ed�WdZ�Yeiji�
d[Y[iiWho�je�cWa[�jA[�iWb[*�!ij_cWj[i�e?�jA[�d[j�h[Wb_pWXb[�lWbk[�AWl[�je�X[�XWi[Z�ed�jA[�ceij�h[b_WXb[�_d?ehcWj_ed�Wj�jA[�j_c[�
jA[� [ij_cWj[i� Wh[� cWZ[*� Bdl[djeho� Z[fh[Y_Wj_ed� Yel[hi� h_iai� h[bWj_d]� je� ibem)cel_d]� _j[ci� eh� j[YAd_YWb� eXieb[iY[dY[*�
:ffb_YWj_ed�e?�cel_d]�Wl[hW][�fh_Y[�eh� d[j� h[Wb_pWXb[� lWbk[�Wi�m[bb� Wi� Yedi_Z[hWj_ed�e?� h_iai� _d� jA[� _dl[djeho� Z[fh[Y_Wj_ed� _i�
ikXC[Yj�je�[ij_cWj[i�jAWj�AWl[�W�i_]d_?_YWdj�[??[Yj�ed�jA[�YWhho_d]�Wcekdj�e?�_dl[djeh_[i*�L[[�dej[�$--%�?eh�jA[�YWhho_d]�Wcekdji�
_dlebl[Z*

74TEMV4IR;�S-�RSR�-MRERGMEP�EWWI;W

MA[�]hekf�Wii[ii[i�mA[jA[h�jA[h[�Wh[�Wdo�_dZ_YWjehi�e?�_cfW_hc[dj�?eh�Wbb�ded)?_dWdY_Wb�Wii[ji�ed�[WYA�h[fehj_d]�ZWj[*�B?�jA[h[�
Wh[� _dZ_YWj_edi� e?� _cfW_hc[dj(� jA[� YWiA)][d[hWj_d]� kd_j� YedY[hd[Z� _i� ikXC[Yj[Z� je� Wd� _cfW_hc[dj� j[ij*� @eeZm_bb� WdZ� ejA[h�
_dZ[?_d_j[�b_?[�_djWd]_Xb[i�Wh[�j[ij[Z�?eh�_cfW_hc[dj�WddkWbbo�WdZ�Wj�ejA[h�j_c[i�mA[d�ikYA�_dZ_YWjehi�[n_ij*�:ii[ji�dej�WlW_bWXb[�
?eh�ki[�Wh[�j[ij[Z�?eh�_cfW_hc[dj�_d�WYYehZWdY[�m_jA�jA[�h[gk_h[c[dji�e?�B:L�/2*-,$W%�ki_d]�WddkWb�_cfW_hc[dj�j[iji�Wj�jA[�b[l[b�
e?�jA[�YWiA)][d[hWj_d]�kd_j*�L[[�dej[�$-0%�?eh�[ij_cWj_ed�Wiikcfj_edi�cWZ[�WdZ�jA[�Yehh[ifedZ_d]�YWhho_d]�Wcekdji*
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PA[d� WYYekdj_d]� ?eh� [nf[di[)XWi[Z� ]hWdji� ?hec� fkXb_Y� XeZ_[i(� Wd� [ij_cWj[� _i� cWZ[� Wj� jA[� X[]_dd_d](� XWi[Z� ed� fWij�
[nf[h_[dY[(�e?�jA[�Wcekdj�e?�jA[�fhec_i[Z�]hWdj�jAWj�YWd�X[�kj_b_p[Z*�MA[�Wiikcfj_ed�cWZ[�_i�h[l_[m[Z�h[]kbWhbo*�B?�d[Y[iiWho(�
Wd�WZCkijc[dj�_i�cWZ[�?eh�Wbb�eh�edbo�?eh�if[Y_?_Y�?kdZ_d]�fheC[Yji�_?�if[Y_Wb�Y_hYkcijWdY[i�Wffbo*�MA[�Yehh[ifedZ_d]�h[Y[_lWXb[i�
WdZ�b_WX_b_j_[i�Wh[�fh[i[dj[Z�_d�dej[i�$-/%�WdZ�$-4%*

"E?IW

NdY[hjW_dj_[i� [n_ij�m_jA� h[if[Yj� je� jA[� _dj[hfh[jWj_ed�e?� Yecfb[n� jWn� h[]kbWj_edi�WdZ� jA[�Wcekdj� WdZ� j_c_d]�e?� ?kjkh[� jWnWXb[�
_dYec[*� @_l[d� jA[� m_Z[� hWd][� e?� _dj[hdWj_edWb� Xki_d[ii� h[bWj_ediA_fi� WdZ� jA[� bed])j[hc� dWjkh[� WdZ� Yecfb[n_jo� e?� [n_ij_d]�
YedjhWYjkWb�W]h[[c[dji(�Z_??[h[dY[i�Wh_i_d]�X[jm[[d�jA[�WYjkWb�h[ikbji�WdZ�jA[�Wiikcfj_edi�cWZ[(�eh� ?kjkh[�YAWd][i�je�ikYA�
Wiikcfj_edi(� YekbZ� d[Y[ii_jWj[� ?kjkh[� WZCkijc[dji� je� jWn� _dYec[� WdZ� [nf[di[i� Wbh[WZo� h[YehZ[Z*� MA[� ]hekf� [ijWXb_iA[i�
_dYec[� jWn� b_WX_b_j_[i(� XWi[Z� ed� h[WiedWXb[� [ij_cWj[i(� ?eh� feii_Xb[� Yedi[gk[dY[i� e?� WkZ_ji� Xo� jA[� jWn� WkjAeh_j_[i� e?� jA[�
h[if[Yj_l[�Yekdjh_[i� _d�mA_YA� _j�ef[hWj[i*�MA[�Wcekdj�e?�ikYA�fhel_i_edi� _i�XWi[Z�ed�lWh_eki� ?WYjehi(�ikYA�Wi�[nf[h_[dY[�e?�
fh[l_eki�jWn�WkZ_ji�WdZ�Z_??[h_d]�_dj[hfh[jWj_edi�e?�jWn�h[]kbWj_edi�Xo�jA[�jWnWXb[�[dj_jo�WdZ�jA[�h[ifedi_Xb[�jWn�WkjAeh_jo*�LkYA�
Z_??[h[dY[i�e?�_dj[hfh[jWj_ed�cWo�Wh_i[�ed�W�m_Z[�lWh_[jo�e?�_iik[i�Z[f[dZ_d]�ed�jA[�YedZ_j_edi�fh[lW_b_d]�_d�jA[�h[if[Yj_l[�]hekf�
YecfWdo`i�Zec_Y_b[*

B?�jA[h[�_i�de�A_ijeho�e?�beii[i�m_jA_d�jA[�c[Wd_d]�e?�B:L�-.*/-(�Z[?[hh[Z�jWn�Wii[ji�Wh[�h[Ye]d_p[Z�?eh�Wbb�kdki[Z�jWn�beii[i�je�
jA[� [nj[dj� jAWj� _j� _i� fheXWXb[� jAWj� jWnWXb[� fhe?_j� m_bb� X[� WlW_bWXb[� je� kj_b_p[� jA[i[� beii[i*� Ib[Wi[� h[?[h� je� dej[� $.4%� ?eh� jA[�
YWbYkbWj_ed�e?�jA[�Wcekdj�e?�Z[?[hh[Z�jWn�Wii[ji*

"cRUS>S?b
Bd?ehcWj_ed�WXekj�CkZ]c[dji�_d�Wffbo_d]�WYYekdj_d]�feb_Y_[i�jAWj�AWl[�jA[�ceij�i_]d_?_YWdj�[??[Yj�ed�jA[�Wcekdji�h[Ye]d_p[Z�_d�
jA[�?_dWdY_Wb�ijWj[c[dji�_i�_dYbkZ[Z�_d�jA[�dej[i�X[bem6

9IEWIW

Bd�Z[j[hc_d_d]�jA[�b[Wi[�j[hc(�cWdW][c[dj�Yedi_Z[hi�Wbb�?WYji�WdZ�Y_hYkcijWdY[i�jAWj�Yh[Wj[�Wd�[Yedec_Y�_dY[dj_l[�je�[n[hY_i[�
Wd� [nj[di_ed� efj_ed(� eh� dej� [n[hY_i[� W� j[hc_dWj_ed� efj_ed*� !nj[di_ed� efj_edi� $eh� f[h_eZi� W?j[h� j[hc_dWj_ed� efj_edi%� Wh[� edbo�
_dYbkZ[Z�_d�jA[�b[Wi[�j[hc�_?�jA[�b[Wi[�_i�h[WiedWXbo�Y[hjW_d�je�X[�[nj[dZ[Z�$eh�dej�j[hc_dWj[Z%*�?khjA[h�_d?ehcWj_ed�ed�h_]Aj)e?)
ki[�Wii[ji�WdZ�b[Wi[�b_WX_b_j_[i�YWd�X[�?ekdZ�_d�dej[i�$-0%�WdZ�$-2%*

2I=IPST4IR;�I?TIRWIW

 [l[befc[dj�[nf[di[i�Wh[�YWf_jWb_p[Z� _d�WYYehZWdY[�m_jA� jA[�WYYekdj_d]�feb_Yo�Z[iYh_X[Z� _d�dej[�$1%*� Bd_j_Wb�YWf_jWb_pWj_ed�e?�
Yeiji� _i�XWi[Z�ed�cWdW][c[dj� CkZ]c[dj�Wiikc_d]� jAWj� j[YAdebe]_YWb�WdZ�[Yedec_Y� ?[Wi_X_b_jo� _i� Yed?_hc[Z(�kikWbbo�mA[d�W�
fheZkYj� Z[l[befc[dj� fheC[Yj� AWi� h[WYA[Z� W� Z[?_d[Z�c_b[ijed[� WYYehZ_d]� je� Wd� [ijWXb_iA[Z� fheC[Yj�cWdW][c[dj�ceZ[b*�MA[�
Wcekdj� YWf_jWb_p[Z� _i� Z[j[hc_d[Z� Xo� jA[� fheC[Yj� Yeiji� _dYkhh[Z� Bd� Z[j[hc_d_d]� jA[� Z[j[hc_dWj_ed� e?� jA[� h[Yel[hWX_b_jo� e?� jA[�
YWf_jWb_p[Z�Wcekdji(�cWdW][c[dj�cWa[i�Wiikcfj_edi�h[]WhZ_d]�jA[�[nf[Yj[Z�?kjkh[�YWiA�][d[hWj_ed�e?� jA[�Wii[ji(�Z_iYekdj�
hWj[i�je�X[�Wffb_[Z�WdZ�jA[�[nf[Yj[Z�f[h_eZ�e?�X[d[?_ji*�L[[�dej[�$-0%�?eh�jA[�YWhho_d]�Wcekdji�_dlebl[Z*
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$3%�Ih_dY_fb[i�e?�Yedieb_ZWj_ed(�iYef[�e?�Yedieb_ZWj_ed�WdZ�iAWh[AebZ_d]i
LkXi_Z_Wh_[i�Wh[�Wbb�[dj_j_[i�el[h�mA_YA�:ZjhWd�G[jmehai�L!�Z_h[Yjbo�eh�_dZ_h[Yjbo�AWi�Yedjheb*�LkXi_Z_Wh_[i�Wh[�?kbbo�Yedieb_ZWj[Z�
?hec�jA[�ZWj[�ed�mA_YA�Yedjheb�_i�jhWdi?[hh[Z�je�jA[�]hekf*�MA[o�Wh[�Z[Yedieb_ZWj[Z�Wj�jA[�ZWj[�mA[d�jA[�Yedjheb�[dZi*�:ZjhWd�
G[jmehai�L!�Yedjhebi�Wd�[dj_jo�mA[d�_j�_i�[nfei[Z�je�eh�AWi�jA[�h_]Aji�je�lWh_WXb[�h[jkhdi�?hec�_ji�_dlebl[c[dj�WdZ�AWi�jA[�WX_b_jo�
je�W??[Yj�jAei[�h[jkhdi�jAhek]A�_ji�fem[h�je�Z_h[Yj�jA[�WYj_l_j_[i�e?�jA[�[dj_jo*

Bdj[hYecfWdo�h[l[dk[i(�[nf[di[i(�_dYec[(�h[Y[_lWXb[i�WdZ�fWoWXb[i�m_jA_d�jA[�]hekf�Wh[�[b_c_dWj[Z*

Bdj[hYecfWdo�fhe?_ji�jAWj�Wh_i[�?hec�Z[b_l[h_[i�e?�fheZkYji�WdZ�i[hl_Y[i�fhel_Z[Z�m_jA_d�jA[�]hekf�Wh[�[b_c_dWj[Z*

7caW?Saa�Q@>PW?ObW@?a
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�ecfWdo�i� WX_b_jo� je� Yedj_dk[� _ji� Xki_d[ii� WYj_l_j_[i� WdZ� mA_YA� h[fh[i[dji� W� h_ia� jAWj� YekbZ� W??[Yj� jA[� �ecfWdo�i� WX_b_jo� je�
Yedj_dk[�Wi�W�]e_d]�YedY[hd�m_jA_d�jA[�c[Wd_d]�e?�L[Yj_ed�/..�$.%�i[dj[dY[�/�A@;*

Bd�WYYehZWdY[�m_jA�:hj_Yb[r-,�$.%�Y%�__%�e?�jA[�!N�:kZ_j�K[]kbWj_ed(�m[�ikccWh_i[�ekh�WkZ_j�h[ifedi[�m_jA�h[]WhZ�je�jA_i�h_ia�Wi�
?ebbemi6

Bd� jA[� Yekhi[� e?� ekh� WkZ_j(� m[� jA[h[?eh[� _Z[dj_?_[Z� jA[� Wffhefh_Wj[d[ii� e?� jA[� ]e_d]� YedY[hd� Wiikcfj_ed� Wi� m[bb� Wi� jA[�
Wffhefh_Wj[�fh[i[djWj_ed�e?�jA[�cWj[h_Wb�kdY[hjW_djo�_d�Yedd[Yj_ed�m_jA�jA[�WX_b_jo�je�Yedj_dk[�Wi�W�]e_d]�YedY[hd�Wi�W�cWj[h_Wb�
h_ia�WdZ�YedZkYj[Z�jA[�?ebbem_d]�WkZ_j�fheY[Zkh[i(�Wced]�ejA[hi6�P[�?_hij�WdWboi[Z�jA[�Ykhh[dj�b_gk_Z_jo�i_jkWj_ed�Wj�jA[�b[l[b�e?�
:ZjhWd�G[jmehai�L!*�P[�Wbie�[lWbkWj[Z�jA[�WddkWb�?_dWdY_Wb�h[fehj�e?�:ZjhWd�AebZ_d]i(�BdY*(�fkXb_iA[Z�ed�0�FWhYA�.,.1(�m_jA�
h[]WhZ�je�jA[�b_gk_Z_jo�i_jkWj_ed�fh[i[dj[Z�jA[h[_d�WdZ�YecfWh[Z�_j�m_jA�jA[�h_ia�WdWboi_i�h[]WhZ_d]�jA[�]e_d]�YedY[hd�Wiikcfj_ed�
fh[fWh[Z�?eh�jA_i�Xo�jA[�cWdW][c[dj�e?�:ZjhWd�AebZ_d]i(�BdY*�;Wi[Z�ed�jA_i(�m[�jA[d�beea[Z�Wj�jA[�b_gk_Z_jo�fbWdd_d]�e?�:ZjhWd�
G[jmehai�L!�?eh� jA[� ?eh[YWij�f[h_eZ*�MA[�XWi_i� ?eh� jA_i� b_gk_Z_jo�fbWdd_d]� _i� jA[��ecfWdo�i�Ykhh[dj�Xki_d[ii�fbWdd_d]*�Me� jA_i�
[dZ(� m[� ?_hij� ]W_d[Z� Wd� kdZ[hijWdZ_d]� e?� jA[� fbWdd_d]� fheY[ii� WdZ� Z_iYkii[Z� jA[� a[o� fbWdd_d]� Wiikcfj_edi� m_jA� jAei[�
h[ifedi_Xb[�?eh�fbWdd_d]*�?khjA[hceh[(�m[�_dl[ij_]Wj[Z�jA[��ecfWdo�i�fbWdd_d]�WYYkhWYo�Xo�YecfWh_d]�XkZ][j[Z�?_]kh[i�?hec�
[Whb_[h�?_dWdY_Wb�o[Whi�m_jA�jA[�[Whd_d]i�WYjkWbbo�h[Wb_i[Z�WdZ�Xo�WdWboi_d]�Wdo�Z[l_Wj_edi*�

FWdW][c[dj�Wbie�ikXc_jj[Z�W�mh_jj[d�]e_d]�YedY[hd�?eh[YWij*�MWa_d]�_dje�WYYekdj�jA_i�]e_d]�YedY[hd�?eh[YWij�WdZ�jA[�Ykhh[dj�
?_dWdY_Wb� fei_j_ed(�m[�eXjW_d[Z�[nfbWdWj_edi� ?hec�cWdW][c[dj� h[]WhZ_d]� jA[� b_gk_Z_jo� _dYh[Wi[�WdZ�YWf_jWb� h[b[Wi[�c[Wikh[i�
Wiikc[Z� _d� jA[� iY[dWh_e� WdWboi[i� WdZ� YecfWh[Z� jA[c� m_jA� Wffhefh_Wj[� WkZ_j� [l_Z[dY[*� P[� Wii[ii[Z� jA[� i_]d_?_YWdj�
Wiikcfj_edi�YedY[hd_d]�l_WX_b_jo*�P_jA�h[]WhZ�je�jA[�h_iai�?hec�jA[�YbW_c�ed�:ZjhWd�AebZ_d]i(�BdY*�_d�Yedd[Yj_ed�m_jA�i[jjb[c[dj�
h_]Aji�e?�c_deh_jo�iAWh[AebZ[hi(�m[�AWZ�cWdW][c[dj�[nfbW_d�je�ki�jA[�kdZ[hbo_d]�Wii[iic[dj�e?�jA[�fheXWX_b_jo�e?�YbW_ci�X[_d]�
Wii[hj[Z� _d� jA[� d[nj� -.� cedjAi*� Feh[el[h(� m[� h[gk[ij[Z� Wd� [nj[hdWb� Yed?_hcWj_ed� ?hec� jA[� WZl_i_d]� bWmo[h� h[]WhZ_d]� jA[�
WffhW_iWb�fheY[[Z_d]i�WdZ�YecfWh[Z�jA[i[�?_dZ_d]i�m_jA�cWdW][c[dj�i�Wii[iic[dj*
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Bd�WZZ_j_ed(�m[�[nWc_d[Z�jA[�iY[dWh_e�WdWboi[i�m_jA�h[]WhZ�je�jA[�feii_X_b_jo�e?�jA[�?_dWdY_Wb�Yel[dWdji�X[_d]�Xh[WYA[Z*�P[�Wbie�
[lWbkWj[Z�jA[�beWd�W]h[[c[dj�$L[d_eh�L[Ykh[Z��h[Z_j�?WY_b_jo%�YedYbkZ[Z�m_jA�W�XWda_d]�Yediehj_kc�WdZ�Z_iYkii[Z�jA[�?_dZ_d]i�
m_jA�jA[�cWdW][c[dj�WdZ�b[]Wb�Z[fWhjc[dj�e?�jA[��ecfWdo*�

P[�Ze�dej�[nfh[ii�W�i[fWhWj[�ef_d_ed�ed�jA[i[�cWjj[hi*

MA[� Wiikcfj_edi� cWZ[� Xo� cWdW][c[dj� WdZ� jA[� fh[i[djWj_ed� _d� jA[� dej[i� je� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ�
YecX_d[Z�cWdW][c[dj�h[fehj�Wh[�h[WiedWXb[*

Hkh�ef_d_edi�ed� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji�WdZ� jA[�YecX_d[Z�cWdW][c[dj� h[fehj�AWl[�dej�X[[d�ceZ_?_[Z� _d� jA_i�
h[]WhZ*

#Sg�6cRWb�BObbSCa�W?�bVS�6cRWb�@T�bVS�8@?a@=WRObSR�;W?O?QWO=�HbObS>S?ba
D[o�WkZ_j�cWjj[hi�Wh[� jAei[�cWjj[hi� jAWj(� _d�ekh�fhe?[ii_edWb� CkZ][c[dj(�m[h[�e?�ceij�i_]d_?_YWdY[� _d�ekh�WkZ_j�e?� jA[�WddkWb�
?_dWdY_Wb�ijWj[c[dji�?eh�jA[�?_dWdY_Wb�o[Wh�?hec�-�CWdkWho�je�/-� [Y[cX[h�.,.0*�MA[i[�cWjj[hi�m[h[�WZZh[ii[Z�_d�jA[�Yedj[nj�e?�
ekh� WkZ_j� e?� jA[� WddkWb� ?_dWdY_Wb� ijWj[c[dji� Wi� W�mAeb[(� WdZ� _d� ?ehc_d]� ekh� ef_d_ed� jA[h[ed(�m[� Ze� dej� fhel_Z[� W� i[fWhWj[�
ef_d_ed�ed�jA[i[�cWjj[hi*�Bd�WZZ_j_ed�je�jA[�cWjj[h�Z[iYh_X[Z�_d�jA[�i[Yj_ed�[dj_jb[Z��FWj[h_Wb�NdY[hjW_djo�WXekj�jA[��ecfWdo�i�
:X_b_jo� je��edj_dk[�Wi�W�@e_d]��edY[hd��m[�AWl[�_Z[dj_?_[Z�jA[�cWjj[hi�Z[iYh_X[Z�X[bem�Wi�a[o�WkZ_j�cWjj[hi(�mA_YA�ckij�X[�
Yecckd_YWj[Z�_d�ekh�_dZ[f[dZ[dj�WkZ_jeh�i�h[fehj*
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Ib[Wi[�h[?[h� je�Gej[�1� _d� jA[�dej[i� je� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji� ?eh� ?khjA[h� _d?ehcWj_ed�ed� jA[�WYYekdj_d]�feb_Y_[i�
Wffb_[Z�WdZ� jA[�Wiikcfj_edi�ki[Z*� _iYbeikh[i�ed� jA[�lWbk[�e?�]eeZm_bb�WdZ�ed� jA[�Wcekdj�e?� jA[� _cfW_hc[dj�YWd�X[� ?ekdZ�
kdZ[h�Gej[�-0�_d�jA[�dej[i�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji*�

MA!�?BG:G�B:E�LM:M!F!GM�KBLD
:i�Wj�/-� [Y[cX[h�.,.0(�]eeZm_bb�Wcekdj[Z�je�!NK�1,*.�c_bb_ed�WdZ(�Wj�3*1��e?�jejWb�Wii[ji(�_j�WYYekdji�?eh�W�ikXijWdj_Wb�iAWh[�
e?�Wii[ji*

@eeZm_bb� _i� j[ij[Z� WddkWbbo� Wj� jA[� b[l[b� e?� jA[� _Z[dj_?_[Z� YWiA)][d[hWj_d]� kd_ji� ?eh� _cfW_hc[dj� _hh[if[Yj_l[� e?� Wdo� jh_]][h_d]�
[l[dji*�B?�_cfW_hc[dj�jh_]][hi�Wh_i[�Zkh_d]�jA[�?_dWdY_Wb�o[Wh(�Wd�[l[dj)Zh_l[d�_cfW_hc[dj�j[ij�_i�Wbie�YWhh_[Z�ekj�Zkh_d]�jA[�o[Wh*�
?eh� ]eeZm_bb� _cfW_hc[dj� j[ij_d](� jA[� YWhho_d]� Wcekdj� _i� YecfWh[Z� m_jA� jA[� h[Yel[hWXb[� Wcekdj� e?� jA[� h[if[Yj_l[� YWiA)
][d[hWj_d]� kd_j*� B?� jA[� YWhho_d]� Wcekdj� [nY[[Zi� jA[� h[Yel[hWXb[� Wcekdj(� Wd� _cfW_hc[dj� beii� ckij� X[� h[Ye]d_i[Z*� MA[�
h[Yel[hWXb[� Wcekdj� _i� jA[� A_]A[h� Wcekdj� e?� ?W_h� lWbk[� b[ii� Yeiji� je� i[bb� WdZ� lWbk[� _d� ki[� e?� jA[� YWiA)][d[hWj_d]� kd_j*� MA[�
h[fehj_d]�ZWj[�?eh�jA[�_cfW_hc[dj�j[ij�_i� [Y[cX[h�/-(�.,.0

MA[�]eeZm_bb� _cfW_hc[dj� j[ij� _i� Yecfb[n� WdZ� _i� XWi[Z�ed�W� dkcX[h� e?� Wiikcfj_edi� h[gk_h_d]� CkZ][c[dj*�MA[i[� _dYbkZ[� jA[�
[nf[Yj[Z� Xki_d[ii� WdZ� [Whd_d]i� f[h?ehcWdY[� e?� jA[� YWiA)][d[hWj_d]� kd_ji� ?eh� jA[� d[nj� ?ekh� o[Whi(� jA[� Wiikc[Z� bed])j[hc�
]hemjA�hWj[i�WdZ�jA[�Z_iYekdj�hWj[�Wffb_[Z*�

MA[� i_]d_?_YWdjbo�m[Wa[h� _dl[ijc[dj�X[AWl_eh� e?� Ykijec[hi� _d�.,.0(�mA_YA�mWi�Zk[� _d�fWhj_YkbWh� je� Ykijec[hi� h[ZkY_d]� jA[_h�
_dl[djeh_[i�Xk_bj�kf�Zkh_d]�jA[�i[c_YedZkYjeh�Yh_i_i�WdZ�WYYehZ_d]bo�bWkdYA_d]�?[m[h�d[m�ehZ[hi(�YecX_d[Z�m_jA�jA[�bem[h�iWb[i�
?eh[YWij� _d� ikXi[gk[dj� o[Whi(� m_bb� b[WZ� je� bem[h� [nf[Yj[Z� ?kjkh[� [Whd_d]i� Yedjh_Xkj_edi� WdZ� bem[h� !;BM :� cWh]_di*� MA[�
h[ZkYj_ed�_d�[nf[Yj[Z�?kjkh[�YWiA�_d?bemi�h[ikbj[Z�_d�Wd�_cfW_hc[dj� beii�ed�]eeZm_bb� _d�jA[�Wcekdj�e?�!NK�-3*0�c_bb_ed�e?�jA[�
YWiA�][d[hWj_d]�kd_j�:ZjhWd�G[jmehai�L!�fbki*�B?�jA[�Z[j[h_ehWj_ed�_d�[Whd_d]i�fheif[Yji�_i�]h[Wj[h�jAWd�[nf[Yj[Z�eh�Wd�_dYh[Wi[�
_d�jA[�Z_iYekdj�hWj[�eYYkhi(�?khjA[h�_cfW_hc[dj�beii[i�m_bb�d[[Z�je�X[�h[Ye]d_i[Z*�

MA[h[� _i� jA[� h_ia� ?eh� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji� jAWj� jA[� _Z[dj_?_[Z� _cfW_hc[dj� beii� _i�dej� h[Ye]d_i[Z� _d� jA[�Wcekdj�
h[gk_h[Z*�MA[h[�_i�Wbie�jA[�h_ia�jAWj�jA[�h[bWj[Z�Z_iYbeikh[i�_d�jA[�dej[i�Wh[�dej�Wffhefh_Wj[*
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P_jA�jA[� _dlebl[c[dj�e?�ekh�lWbkWj_ed�[nf[hji(�Wced]�ejA[h� jA_d]i�m[�Wii[ii[Z�jA[�Wffhefh_Wj[d[ii�e?�a[o�Wiikcfj_edi�WdZ�
jA[�YWbYkbWj_ed�c[jAeZ*�Me�jA_i�[dZ(�m[�Z_iYkii[Z�jA[�[nf[Yj[Z�Xki_d[ii�WdZ�[Whd_d]i�Z[l[befc[dj�Wi�m[bb�Wi�jA[�Wiikc[Z�
bed])j[hc�]hemjA� hWj[i�m_jA� jAei[� h[ifedi_Xb[� ?eh� fbWdd_d]*�P[�Wbie� h[YedY_b[Z� jA_i� _d?ehcWj_ed�m_jA� jA[�XkZ][j�fh[fWh[Z�Xo�
cWdW][c[dj� WdZ� Wffhel[Z� Xo� jA[�Lkf[hl_ieho�;eWhZ*�P[� Wbie� [lWbkWj[Z� jA[� Yedi_ij[dYo� e?� jA[� Wiikcfj_edi�m_jA� [nj[hdWb�
cWha[j�Wii[iic[dji*

?khjA[hceh[(�m[�_dl[ij_]Wj[Z�jA[��ecfWdo�i�fbWdd_d]�WYYkhWYo�Xo�YecfWh_d]�XkZ][j[Z�?_]kh[i�?hec�[Whb_[h�?_dWdY_Wb�o[Whi�m_jA�
jA[�[Whd_d]i�WYjkWbbo�h[Wb_i[Z�WdZ�Xo�WdWboi_d]�Wdo�Z[l_Wj_edi*�P[�YecfWh[Z�jA[�Wiikcfj_edi�WdZ�ZWjW�kdZ[hbo_d]�jA[�Z_iYekdj�
hWj[(� _d�fWhj_YkbWh� jA[� h_ia)?h[[� hWj[(� jA[�cWha[j� h_ia�fh[c_kc�WdZ� jA[�X[jW�Ye[??_Y_[dj(�m_jA�ekh�emd�Wiikcfj_edi�WdZ�fkXb_Ybo�
WlW_bWXb[�ZWjW*�

Me� Wii[ii� jA[�c[jAeZ_YWbbo� WdZ�cWjA[cWj_YWbbo� Yehh[Yj� _cfb[c[djWj_ed� e?� jA[� lWbkWj_ed�c[jAeZ(� m[� l[h_?_[Z� jA[� �ecfWdo�i�
lWbkWj_ed�ki_d]�ekh�emd�YWbYkbWj_edi�WdZ�WdWboi[Z�Z[l_Wj_edi*�Bd�ehZ[h�je�WYYekdj�?eh�jA[�?eh[YWij�kdY[hjW_djo(�m[�Wbie�[nWc_d[Z�
jA[�[??[Yji�e?�feii_Xb[�YAWd][i�_d�jA[�Z_iYekdj�hWj[(�jA[�Wiikc[Z�Xki_d[ii�WdZ�[Whd_d]i�Z[l[befc[dj�WdZ�jA[�bed])j[hc�]hemjA�
hWj[� Xo� YWbYkbWj_d]� Wbj[hdWj_l[� iY[dWh_ei� WdZ� YecfWh_d]� jA[c� m_jA� jA[� �ecfWdo�i� lWbkWj_ed� h[ikbji*� ?_dWbbo(� m[� Wii[ii[Z�
mA[jA[h�jA[�Z_iYbeikh[i�_d�jA[�dej[i�ed�jA[�h[Yel[hWX_b_jo�e?�]eeZm_bb�Wh[�Wffhefh_Wj[*

HNK�H;L!KO:MBHGL
MA[� YWbYkbWj_ed�c[jAeZ� ki[Z� ?eh� _cfW_hc[dj� j[ij_d]� e?� ]eeZm_bb� _i� Wffhefh_Wj[� WdZ� _d� b_d[�m_jA� jA[� WYYekdj_d]� feb_Y_[i� je� X[�
Wffb_[Z*

MA[��ecfWdo�i�Wiikcfj_edi�WdZ�ZWjW�kdZ[hbo_d]�jA[�c[Wikh[c[dj�Wh[�Wffhefh_Wj[*�

MA[�h[bWj[Z�Z_iYbeikh[i�_d�jA[�dej[i�Wh[�Wffhefh_Wj[*�
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Ib[Wi[�h[?[h�je�Gej[�1� _d�jA[�dej[i�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�?eh� _d?ehcWj_ed�ed�jA[�WYYekdj_d]�feb_Y_[i�Wffb_[Z�
WdZ�jA[�Wiikcfj_edi�ki[Z*� _iYbeikh[i�ed�jA[�Wcekdj�e?�_dj[hdWbbo�][d[hWj[Z�_djWd]_Xb[�Wii[ji�YWd�X[�?ekdZ�kdZ[h�Gej[�-0�_d�
jA[�dej[i�je�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji*

MA!�?BG:G�B:E�LM:M!F!GM�KBLD
MA[� _dj[hdWbbo� ][d[hWj[Z� _djWd]_Xb[� Wii[ji� h[fehj[Z� _d� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� kdZ[h� �YWf_jWb_i[Z� Z[l[befc[dj�
fheC[Yji��Wcekdj[Z�je�!NK�-,,*2�c_bb_ed�Wi�Wj�/-� [Y[cX[h�.,.0�WdZ(�Wj�-1*,��e?�jejWb�Wii[ji(�Wh[�e?�Yedi_Z[hWXb[�i_]d_?_YWdY[�
?eh�jA[�?_dWdY_Wb�fei_j_ed*�

 [l[befc[dj�Yeiji�Wh[�YWf_jWb_i[Z�_?�jA[�YWf_jWb_iWj_ed�h[gk_h[c[dji�e?�B:L�/4�Wh[�YkckbWj_l[bo�c[j�WdZ�Wh[�[ii[dj_Wbbo�XWi[Z�
ed� jA[� Wii[iic[dj� e?� cWdW][c[dj� jAWj� jA[� j[YAd_YWb� ?[Wi_X_b_jo� AWi� X[[d� Z[cedijhWj[Z� WdZ� jA[� Z[l[befc[dj� fheC[Yj� m_bb�
][d[hWj[�Wd�_d?bem�e?�[Yedec_Y�X[d[?_ji*�:ii[ji�jAWj�Wh[�dej�h[WZo�?eh�ki[�Wh[�j[ij[Z�WddkWbbo�?eh�_cfW_hc[dj�Wj�jA[�b[l[b�e?�jA[�
YWiA)][d[hWj_d]� kd_j� _d� WYYehZWdY[� m_jA� jA[� h[gk_h[c[dji� e?� B:L� /2*-,$W%*� ?khjA[hceh[(� _?� jA[h[� Wh[� jh_]][h_d]� [l[dji(� Wd�
_cfW_hc[dj�j[ij�_i�YWhh_[Z�ekj�Wj�jA[�b[l[b�e?�jA[�YWiA)][d[hWj_d]�kd_j�h[]WhZb[ii�e?�jA[�YWki[*��

MA[h[� _i� jA[� h_ia� ?eh� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� jAWj� jA[� h[Ye]d_j_ed� Yh_j[h_W�WYYehZ_d]� je� B:L�/4� ?eh� Z[l[befc[dji�
fheC[Yji� Wh[� dej� _d� fbWY[� Wi� Wj� jA[� h[fehj_d]� ZWj[*� Bd� WZZ_j_ed(� jA[h[� _i� jA[� h_ia� jAWj� [n_ij_d]� _cfW_hc[dj� beii[i� m[h[� dej�
h[Ye]d_i[Z�eh�jAWj�jA[�YWbYkbWj[Z�_cfW_hc[dj�beii[i�Wh[�dej�Wffhefh_Wj[*�

HNK�:N BM�:IIKH:�A�
P[� _d_j_Wbbo� eXjW_d[Z� Wd� kdZ[hijWdZ_d]� e?� jA[� fheZkYj� Z[l[befc[dj� fheY[ii� WdZ� jA[� �ecfWdo�i� fheY[ii� ?eh� YWf_jWb_i_d]�
Z[l[befc[dj�Yeiji�WdZ� ?eh�Wii[ii_d]� jA[_h� h[Yel[hWX_b_jo�WdZ�[lWbkWj[Z�mA[jA[h� jA[�WYYekdj_d])h[bWj[Z�cWdkWb�WdZ� BM)XWi[Z�
_dj[hdWb�Yedjhebi�YedjW_d[Z�jA[h[_d�m[h[�Wffhefh_Wj[bo�Z[i_]d[Z�WdZ�_cfb[c[dj[Z*�;Wi[Z�ed�jA[�h[ikbji(�m[�j[ij[Z�jA[�ef[hWj_d]�
[??[Yj_l[d[ii�e?�i[b[Yj[Z�Yedjhebi*

P_jA�h[]WhZ�je�jA[�Z[l[befc[dj�fheC[Yji�YWf_jWb_p[Z�?eh�jA[�?_hij�j_c[�_d�jA[�.,.0�?_dWdY_Wb�o[Wh(�m[�ki[Z�W�Z[b_X[hWj[�i[b[Yj_ed�
fheY[ii� je� YA[Ya� mA[jA[h� jA[� Yh_j[h_W� ?eh� YWf_jWb_pWj_ed� _d� WYYehZWdY[� m_jA� B:L� /4*13� m[h[� c[j*� ?khjA[hceh[(� m[� ki[Z� W�
cWjA[cWj_YWb)ijWj_ij_YWb�iWcfb[�je�[nWc_d[�mA[jA[h�jA[�fheC[Yj)if[Y_?_Y�Z[l[befc[dj�Aekhi�WdZ�ejA[h�[nf[di[i�m[h[�WbbeYWj[Z�
je�jA[�Z[l[befc[dj�fheC[Yji�Wi�_dYkhh[Z*�?eh�jA_i�iWcfb[(�m[�Wbie�l[h_?_[Z�WdZ�[lWbkWj[Z�jA[�Z[j[hc_dWj_ed�e?�jA[�Aekhbo�hWj[i�
ki[Z�je�c[Wikh[�jA[�Z[l[befc[dj�Aekhi*

P_jA� h[]WhZ� je� _cfW_hc[dj� j[ij_d](�m_jA� jA[� _dlebl[c[dj�e?�ekh�lWbkWj_ed�if[Y_Wb_iji�m[�WdWboi[Z�mA[jA[h� jA[�fheY[Zkh[� _i� _d�
WYYehZWdY[�m_jA�B:L�/2�WdZ�mA[jA[h�jA[�a[o�Wiikcfj_edi�Wh[�fbWki_Xb[(�jWa_d]�_dje�WYYekdj�jA[�Ykhh[dj�?_dWdY_Wb�Z[l[befc[dj�e?�
jA[�@hekf�WdZ�jA[�Wffhel[Z�fbWdd_d]�?eh�ikXi[gk[dj�o[Whi*
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HNK�H;L!KO:MBHGL
MA[�h[Ye]d_j_ed�Yh_j[h_W�?eh�_dj[hdWbbo�][d[hWj[Z�_djWd]_Xb[�Wii[ji�Wh[�c[j*�

MA[� kdZ[hbo_d]� WffheWYA� ?eh� jA[� _cfW_hc[dj� j[ij_d]� e?� YWf_jWb_i[Z� Z[l[befc[dj� Yeiji� _i� Wffhefh_Wj[� WdZ� _d� b_d[� m_jA� jA[�
WYYekdj_d]�feb_Y_[i�je�X[�Wffb_[Z*�MA[��ecfWdo`i�Wiikcfj_edi�WdZ�ZWjW�Wh[�Wffhefh_Wj[*

DbVSC�>?T@C>ObW@?
FWdW][c[dj�WdZ+eh� jA[�Lkf[hl_ieho�;eWhZ�Wh[+_i� h[ifedi_Xb[� ?eh� jA[�ejA[h� _d?ehcWj_ed*�MA[�ejA[h� _d?ehcWj_ed�Yecfh_i[i� jA[�
?ebbem_d]�Yecfed[dji�e?�jA[�YecX_d[Z�cWdW][c[dj�h[fehj(�mAei[�Yedj[dj�mWi�dej�WkZ_j[Z6

d MA[�YecX_d[Z�ded)?_dWdY_Wb�h[fehj(�h[?[hh[Z�je�_d�jA[�YecX_d[Z�cWdW][c[dj�h[fehj

d MA[�YecX_d[Z�YehfehWj[�]el[hdWdY[�ijWj[c[dj(�h[?[hh[Z�je�_d�jA[�YecX_d[Z�cWdW][c[dj�h[fehj(�WdZ

d _d?ehcWj_ed�[njhWd[eki�je�cWdW][c[dj�h[fehji�WdZ�cWha[Z�Wi�kdWkZ_j[Z*

MA[�ejA[h�_d?ehcWj_ed�Wbie�_dYbkZ[i�jA[�h[cW_d_d]�fWhji�e?�jA[�WddkWb�h[fehj*

MA[� ejA[h� _d?ehcWj_ed� Ze[i� dej� _dYbkZ[� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji(� jA[� YecX_d[Z�cWdW][c[dj� h[fehj� _d?ehcWj_ed�
WkZ_j[Z�?eh�Yedj[dj�WdZ�ekh�WkZ_jeh`i�h[fehj�jA[h[ed*

Hkh� ef_d_edi� ed� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� ed� jA[� YecX_d[Z� cWdW][c[dj� h[fehj� Ze� dej� Yel[h� jA[� ejA[h�
_d?ehcWj_ed(�WdZ�Yedi[gk[djbo�m[�Ze�dej�[nfh[ii�Wd�ef_d_ed�eh�Wdo�ejA[h�?ehc�e?�WiikhWdY[�YedYbki_ed�jA[h[ed*

Bd�Yedd[Yj_ed�m_jA�ekh�WkZ_j(�ekh�h[ifedi_X_b_jo� _i�je�h[WZ�jA[�ejA[h�_d?ehcWj_ed�WdZ(�_d�ie�Ze_d](�je�Yedi_Z[h�mA[jA[h�jA[�ejA[h�
_d?ehcWj_ed

d _i� cWj[h_Wbbo� _dYedi_ij[dj� m_jA� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji(� m_jA� jA[� YecX_d[Z� cWdW][c[dj� h[fehj� _d?ehcWj_ed�
WkZ_j[Z�?eh�Yedj[dj�eh�ekh�ademb[Z][�eXjW_d[Z�_d�jA[�WkZ_j(�eh

d ejA[hm_i[�Wff[Whi�je�X[�cWj[h_Wbbo�c_iijWj[Z*
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GSaA@?aWPW=WbWSa�@T�BO?OUS>S?b�O?R�bVS�HcASCdWa@Cg�7@OCR�T@C�bVS�8@?a@=WRObSR�;W?O?QWO=�HbObS>S?ba�O?R�
bVS�8@>PW?SR�>O?OUS>S?b�CSA@Cb
FWdW][c[dj� _i� h[ifedi_Xb[� ?eh� jA[�fh[fWhWj_ed�e?�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji� jAWj�Yecfbo(� _d�Wbb�cWj[h_Wb� h[if[Yji(�m_jA�
B?KL�:YYekdj_d]� LjWdZWhZi� Wi� WZefj[Z� Xo� jA[� !N� WdZ� jA[� WZZ_j_edWb� h[gk_h[c[dji� e?�@[hcWd� Yecc[hY_Wb� bWm� fkhikWdj� je�
L[Yj_ed�/-1[�$-%�A@;�WdZ�jAWj�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(� _d�Yecfb_WdY[�m_jA�jA[i[�h[gk_h[c[dji(�]_l[�W�jhk[�WdZ�
?W_h� l_[m� e?� jA[� Wii[ji(� b_WX_b_j_[i(� ?_dWdY_Wb� fei_j_ed(� WdZ� ?_dWdY_Wb� f[h?ehcWdY[� e?� jA[� @hekf*� Bd� WZZ_j_ed(� cWdW][c[dj� _i�
h[ifedi_Xb[� ?eh� ikYA� _dj[hdWb� Yedjheb� Wi� jA[o� AWl[� Z[j[hc_d[Z� d[Y[iiWho� je� [dWXb[� jA[� fh[fWhWj_ed� e?� Yedieb_ZWj[Z� ?_dWdY_Wb�
ijWj[c[dji� jAWj� Wh[� ?h[[� ?hec� cWj[h_Wb� c_iijWj[c[dj(� mA[jA[h� Zk[� je� ?hWkZ� $_*� [*(� ?hWkZkb[dj� ?_dWdY_Wb� h[fehj_d]� WdZ�
c_iWffhefh_Wj_ed�e?�Wii[ji%�eh�[hheh*

Bd�fh[fWh_d]�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(�cWdW][c[dj�_i�h[ifedi_Xb[�?eh�Wii[ii_d]�jA[�@hekf`i�WX_b_jo�je�Yedj_dk[�Wi�W�
]e_d]�YedY[hd*�MA[o�Wbie�AWl[�jA[�h[ifedi_X_b_jo�?eh�Z_iYbei_d](�Wi�Wffb_YWXb[(�cWjj[hi�h[bWj[Z�je�]e_d]�YedY[hd*�Bd�WZZ_j_ed(�jA[o�
Wh[�h[ifedi_Xb[�?eh�?_dWdY_Wb�h[fehj_d]�XWi[Z�ed�jA[�]e_d]�YedY[hd�XWi_i�e?�WYYekdj_d]�kdb[ii�jA[h[�_i�Wd�_dj[dj_ed�je�b_gk_ZWj[�
jA[�@hekf�eh�je�Y[Wi[�ef[hWj_edi(�eh�jA[h[�_i�de�h[Wb_ij_Y�Wbj[hdWj_l[�Xkj�je�Ze�ie*

?khjA[hceh[(�cWdW][c[dj�_i�h[ifedi_Xb[�?eh�jA[�fh[fWhWj_ed�e?�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�jAWj(�Wi�W�mAeb[(�fhel_Z[i�Wd�
Wffhefh_Wj[�l_[m�e?� jA[�@hekf`i�fei_j_ed�WdZ�_i(� _d�Wbb�cWj[h_Wb�h[if[Yji(�Yedi_ij[dj�m_jA�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(�
Yecfb_[i� m_jA� @[hcWd� b[]Wb� h[gk_h[c[dji(� WdZ� Wffhefh_Wj[bo� fh[i[dji� jA[� effehjkd_j_[i� WdZ� h_iai� e?� ?kjkh[� Z[l[befc[dj*� Bd�
WZZ_j_ed(�cWdW][c[dj� _i� h[ifedi_Xb[� ?eh�ikYA�WhhWd][c[dji�WdZ�c[Wikh[i� $ioij[ci%�Wi� jA[o�AWl[�Yedi_Z[h[Z�d[Y[iiWho� je�
[dWXb[�jA[�fh[fWhWj_ed�e?�W�YecX_d[Z�cWdW][c[dj�h[fehj�jAWj�_i�_d�WYYehZWdY[�m_jA�jA[�Wffb_YWXb[�@[hcWd�b[]Wb�h[gk_h[c[dji(�
WdZ�je�X[�WXb[�je�fhel_Z[�ik??_Y_[dj�Wffhefh_Wj[�[l_Z[dY[�?eh�jA[�Wii[hj_edi�_d�jA[�YecX_d[Z�cWdW][c[dj�h[fehj*

MA[� ikf[hl_ieho� XeWhZ� _i� h[ifedi_Xb[� ?eh� el[hi[[_d]� jA[� @hekf`i� ?_dWdY_Wb� h[fehj_d]� fheY[ii� ?eh� jA[� fh[fWhWj_ed� e?� jA[�
Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�e?�jA[�YecX_d[Z�cWdW][c[dj�h[fehj*

6cRWb@Cma�GSaA@?aWPW=WbWSa�T@C�bVS�6cRWb�@T�bVS�8@?a@=WRObSR�;W?O?QWO=�HbObS>S?ba�O?R�@T�bVS�8@>PW?SR�
>O?OUS>S?b�CSA@Cb
Hkh�eXC[Yj_l[i�Wh[� je�eXjW_d� h[WiedWXb[�WiikhWdY[�WXekj�mA[jA[h� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji�Wi�W�mAeb[�Wh[� ?h[[�
?hec�cWj[h_Wb�c_iijWj[c[dj(�mA[jA[h�Zk[�je�?hWkZ�eh�[hheh(�WdZ�mA[jA[h�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�Wi�W�mAeb[�fhel_Z[i�
Wd�Wffhefh_Wj[�l_[m�e?�jA[�@hekf`i�fei_j_ed�WdZ(�_d�Wbb�cWj[h_Wb�h[if[Yji(�_i�Yedi_ij[dj�m_jA�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�
WdZ� jA[� ademb[Z][� eXjW_d[Z� _d� jA[� WkZ_j(� Yecfb_[i� m_jA� jA[� @[hcWd� b[]Wb� h[gk_h[c[dji� WdZ� Wffhefh_Wj[bo� fh[i[dji� jA[�
effehjkd_j_[i� WdZ� h_iai� e?� ?kjkh[� Z[l[befc[dj(� Wi� m[bb� Wi� je� _iik[� Wd� WkZ_jeh`i� h[fehj� jAWj� _dYbkZ[i� ekh� ef_d_edi� ed� jA[�
Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�ed�jA[�YecX_d[Z�cWdW][c[dj�h[fehj*

K[WiedWXb[�WiikhWdY[�_i�W�A_]A�b[l[b�e?�WiikhWdY[(�Xkj�_i�dej�W�]kWhWdj[[�jAWj�Wd�WkZ_j�YedZkYj[Z�_d�WYYehZWdY[�m_jA�L[Yj_ed�
/-3�A@;�WdZ�jA[�!N�:kZ_j�K[]kbWj_ed�WdZ�_d�Yecfb_WdY[�m_jA�@[hcWd�@[d[hWbbo�:YY[fj[Z�LjWdZWhZi�?eh�?_dWdY_Wb�LjWj[c[dj�
:kZ_ji�fheckb]Wj[Z�Xo� jA[� Bdij_jkj�Z[h�P_hjiYAW?jifhx?[h� $B P%�m_bb�WbmWoi�Z[j[Yj�W�cWj[h_Wb�c_iijWj[c[dj*�F_iijWj[c[dji�YWd�
Wh_i[�?hec�?hWkZ�eh�[hheh�WdZ�Wh[�Yedi_Z[h[Z�cWj[h_Wb�_?(�_dZ_l_ZkWbbo�eh�_d�jA[�W]]h[]Wj[(�jA[o�YekbZ�h[WiedWXbo�X[�[nf[Yj[Z�je�
_d?bk[dY[� jA[� [Yedec_Y� Z[Y_i_edi� e?� ki[hi� jWa[d� ed� jA[� XWi_i� e?� jA[i[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� jA_i� YecX_d[Z�
cWdW][c[dj�h[fehj*

P[�[n[hY_i[�fhe?[ii_edWb�CkZ][c[dj�WdZ�cW_djW_d�fhe?[ii_edWb�iY[fj_Y_ic�jAhek]Aekj�jA[�WkZ_j*�P[�Wbie6

d BZ[dj_?o� WdZ� Wii[ii� jA[� h_iai� e?� cWj[h_Wb� c_iijWj[c[dj� e?� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� e?� jA[� YecX_d[Z�
cWdW][c[dj� h[fehj(� mA[jA[h� Zk[� je� ?hWkZ� eh� [hheh(� Z[i_]d� WdZ� f[h?ehc� WkZ_j� fheY[Zkh[i� h[ifedi_l[� je� jAei[� h_iai(� WdZ�
eXjW_d�WkZ_j�[l_Z[dY[�jAWj�_i�ik??_Y_[dj�WdZ�Wffhefh_Wj[�je�fhel_Z[�W�XWi_i�?eh�ekh�ef_d_edi*�MA[�h_ia�e?�dej�Z[j[Yj_d]�W�cWj[h_Wb�
c_iijWj[c[dj� h[ikbj_d]� ?hec� ?hWkZ� _i�A_]A[h� jAWd� jA[� h_ia�e?�dej�Z[j[Yj_d]�W�cWj[h_Wb�c_iijWj[c[dj� h[ikbj_d]� ?hec�[hheh(�Wi�
?hWkZ�cWo�_dlebl[�Yebbki_ed(�?eh][ho(�_dj[dj_edWb�ec_ii_edi(�c_ih[fh[i[djWj_edi(�eh�jA[�el[hh_Z[�e?�_dj[hdWb�Yedjhebi*

d HXjW_d� Wd� kdZ[hijWdZ_d]� e?� _dj[hdWb� Yedjheb� h[b[lWdj� je� jA[� WkZ_j� e?� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� e?�
WhhWd][c[dji�WdZ�c[Wikh[i�h[b[lWdj�je�jA[�WkZ_j�e?�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�_d�ehZ[h�je�Z[i_]d�WkZ_j�fheY[Zkh[i�
jAWj� Wh[� Wffhefh_Wj[� _d� jA[� Y_hYkcijWdY[i(� Xkj� dej� ?eh� jA[� fkhfei[� e?� [nfh[ii_d]� Wd� ef_d_ed� ed� jA[� [??[Yj_l[d[ii� e?� jA[�
@hekf`i�_dj[hdWb�Yedjheb�eh�e?�jA[i[�WhhWd][c[dji�WdZ�c[Wikh[i*

d !lWbkWj[� jA[�Wffhefh_Wj[d[ii�e?�WYYekdj_d]�feb_Y_[i�ki[Z�Xo�cWdW][c[dj�WdZ� jA[�h[WiedWXb[d[ii�e?�[ij_cWj[i�cWZ[�Xo�
cWdW][c[dj�WdZ�h[bWj[Z�Z_iYbeikh[i*

d �edYbkZ[�ed�jA[�Wffhefh_Wj[d[ii�e?�cWdW][c[dj`i�ki[�e?�jA[�]e_d]�YedY[hd�XWi_i�e?�WYYekdj_d]�WdZ(�XWi[Z�ed�jA[�WkZ_j�
[l_Z[dY[�eXjW_d[Z(�mA[jA[h�W�cWj[h_Wb�kdY[hjW_djo�[n_iji�h[bWj[Z�je�[l[dji�eh�YedZ_j_edi�jAWj�cWo�YWij�i_]d_?_YWdj�ZekXj�ed�
jA[�@hekf`i�WX_b_jo�je�Yedj_dk[�Wi�W�]e_d]�YedY[hd*�B?�m[�YedYbkZ[�jAWj�W�cWj[h_Wb�kdY[hjW_djo�[n_iji(�m[�Wh[�h[gk_h[Z�je�ZhWm�
Wjj[dj_ed� _d� jA[� WkZ_jeh`i� h[fehj� je� jA[� h[bWj[Z� Z_iYbeikh[i� _d� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� _d� jA[� YecX_d[Z�
cWdW][c[dj�h[fehj�eh(�_?�ikYA�Z_iYbeikh[i�Wh[�_dWZ[gkWj[(�je�ceZ_?o�ekh�h[if[Yj_l[�ef_d_edi*�Hkh�YedYbki_edi�Wh[�XWi[Z�ed�
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jA[�WkZ_j�[l_Z[dY[�eXjW_d[Z�kf�je�jA[�ZWj[�e?�ekh�WkZ_jeh`i�h[fehj*�Aem[l[h(�?kjkh[�[l[dji�eh�YedZ_j_edi�cWo�YWki[�jA[�@hekf�
je�Y[Wi[�je�X[�WXb[�je�Yedj_dk[�Wi�W�]e_d]�YedY[hd*

d !lWbkWj[�jA[�el[hWbb�fh[i[djWj_ed(�ijhkYjkh[�WdZ�Yedj[dj�e?�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(�_dYbkZ_d]�jA[�Z_iYbeikh[i(�
WdZ� mA[jA[h� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� fh[i[dj� jA[� kdZ[hbo_d]� jhWdiWYj_edi� WdZ� [l[dji� _d� W�cWdd[h� jAWj� jA[�
Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� ]_l[� W� jhk[� WdZ� ?W_h� l_[m� e?� jA[� Wii[ji(� b_WX_b_j_[i(� ?_dWdY_Wb� fei_j_ed� WdZ� ?_dWdY_Wb�
f[h?ehcWdY[� e?� jA[� @hekf� _d� Yecfb_WdY[� m_jA� B?KL� :YYekdj_d]� LjWdZWhZi� Wi� WZefj[Z� Xo� jA[� !N� WdZ� jA[� WZZ_j_edWb�
h[gk_h[c[dji�e?�@[hcWd�Yecc[hY_Wb�bWm�fkhikWdj�je�L[Yj_ed�/-1[�$-%�A@;*

d IbWd�WdZ�f[h?ehc�jA[�WkZ_j�e?�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�je�eXjW_d�ik??_Y_[dj�Wffhefh_Wj[�WkZ_j�[l_Z[dY[�h[]WhZ_d]�
jA[� ?_dWdY_Wb� _d?ehcWj_ed�e?� jA[�[dj_j_[i�eh�Xki_d[ii�i[]c[dji�m_jA_d� jA[�@hekf� je�fhel_Z[�W�XWi_i� ?eh�ekh�ef_d_edi�ed� jA[�
Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� ed� jA[� YecX_d[Z� cWdW][c[dj� h[fehj*� P[� Wh[� h[ifedi_Xb[� ?eh� jA[� Z_h[Yj_ed(�
ikf[hl_i_ed�WdZ�f[h?ehcWdY[�e?�jA[�]hekf�WkZ_j*�P[�h[cW_d�ieb[bo�h[ifedi_Xb[�?eh�ekh�ef_d_edi*

d !lWbkWj[�jA[�Yedi_ij[dYo�e?�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�m_jA�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji(�_ji�Yed?ehc_jo�m_jA�
T@[hcWdU�bWm(�WdZ�jA[�l_[m�e?�jA[�@hekf`i�fei_j_ed�_j�fhel_Z[i*

d I[h?ehc�WkZ_j�fheY[Zkh[i�ed�jA[�fheif[Yj_l[� _d?ehcWj_ed�fh[i[dj[Z�Xo�cWdW][c[dj� _d� jA[�YecX_d[Z�cWdW][c[dj�h[fehj*�
Hd� jA[� XWi_i� e?� ik??_Y_[dj� Wffhefh_Wj[� WkZ_j� [l_Z[dY[� m[� [lWbkWj[(� _d� fWhj_YkbWh(� jA[� i_]d_?_YWdj� Wiikcfj_edi� ki[Z� Xo�
cWdW][c[dj�Wi�W�XWi_i� ?eh� jA[�fheif[Yj_l[� _d?ehcWj_ed(�WdZ�[lWbkWj[� jA[�fhef[h�Z[h_lWj_ed�e?� jA[�fheif[Yj_l[� _d?ehcWj_ed�
?hec�jA[i[�Wiikcfj_edi*�P[�Ze�dej�[nfh[ii�W�i[fWhWj[�ef_d_ed�ed�jA[�fheif[Yj_l[�_d?ehcWj_ed�WdZ�ed�jA[�Wiikcfj_edi�ki[Z�
Wi�W�XWi_i*�MA[h[�_i�W�ikXijWdj_Wb�kdWle_ZWXb[�h_ia�jAWj�?kjkh[�[l[dji�m_bb�Z_??[h�cWj[h_Wbbo�?hec�jA[�fheif[Yj_l[�_d?ehcWj_ed*

P[�Yecckd_YWj[�m_jA� jAei[�YAWh][Z�m_jA�]el[hdWdY[� h[]WhZ_d](�Wced]�ejA[h�cWjj[hi(� jA[�fbWdd[Z�iYef[�WdZ� j_c_d]�e?� jA[�
WkZ_j�WdZ�i_]d_?_YWdj�WkZ_j�?_dZ_d]i(�_dYbkZ_d]�Wdo�i_]d_?_YWdj�Z[?_Y_[dY_[i�_d�_dj[hdWb�Yedjheb�jAWj�m[�_Z[dj_?o�Zkh_d]�ekh�WkZ_j*

P[� Wbie� fhel_Z[� jAei[� YAWh][Z� m_jA� ]el[hdWdY[� m_jA� W� ijWj[c[dj� jAWj� m[� AWl[� Yecfb_[Z� m_jA� jA[� h[b[lWdj� _dZ[f[dZ[dY[�
h[gk_h[c[dji(�WdZ�Yecckd_YWj[�m_jA� jA[c�Wbb� h[bWj_ediA_fi�WdZ�ejA[h�cWjj[hi� jAWj�cWo�h[WiedWXbo�X[�jAek]Aj� je�X[Wh�ed�ekh�
_dZ[f[dZ[dY[(�WdZ�mA[h[�Wffb_YWXb[(�jA[�WYj_edi�jWa[d�eh�iW?[]kWhZi�Wffb_[Z�je�[b_c_dWj[�_dZ[f[dZ[dY[�jAh[Wji*

?hec� jA[� cWjj[hi� Yecckd_YWj[Z� m_jA� jAei[� YAWh][Z� m_jA� ]el[hdWdY[(� m[� Z[j[hc_d[� jAei[� cWjj[hi� jAWj� m[h[� e?� ceij�
i_]d_?_YWdY[�_d�jA[�WkZ_j�e?�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�e?�jA[�Ykhh[dj�f[h_eZ�WdZ�Wh[�jA[h[?eh[�jA[�a[o�WkZ_j�cWjj[hi*�
P[�Z[iYh_X[�jA[i[�cWjj[hi�_d�ekh�WkZ_jeh`i�h[fehj�kdb[ii�bWm�eh�h[]kbWj_ed�fh[YbkZ[i�fkXb_Y�Z_iYbeikh[�WXekj�jA[�cWjj[h*
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DbVSC�ASUO=�O?R�GSUc=Ob@Cg�GSBcWCS>S?ba
GSA@Cb�@?�bVS�6aacCO?QS�@?�bVS�:=SQbC@?WQ�GS?RSCW?U�@T�bVS�8@?a@=WRObSR�;W?O?QWO=�HbObS>S?ba�O?R�bVS�
8@>PW?SR�>O?OUS>S?b�CSA@Cb�ECSAOCSR�T@C�EcP=WQObW@?�EcCA@aSa�W?�6QQ@CRO?QS�eWbV�HSQbW@?�,*0��,O��
 �7
P[�AWl[�f[h?ehc[Z�WiikhWdY[�meha�_d�WYYehZWdY[�m_jA�L[Yj_ed�/-3�$/W%�A@;�je�eXjW_d�h[WiedWXb[�WiikhWdY[�WXekj�mA[jA[h�
jA[� h[dZ[h_d]� e?� jA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� jA[� YecX_d[Z� cWdW][c[dj� h[fehj� $A[h[_dW?j[h� jA[� a!L!?�
ZeYkc[djib%�YedjW_d[Z�_d�jA[�[b[Yjhed_Y�?_b[�:ZjhWdVL!VD:'E;V!L!?V.,.1),0).4*p_f�
$LA:.12)AWiAm[hj6�1/Y?443Y5Y-23120/W0-[2.0ZZ[YYY4Z3Y,[/04WZ4Z,YW?YW3[?,01Y-3X2.-/?%�cWZ[�WlW_bWXb[�WdZ�fh[fWh[Z�
?eh� fkXb_YWj_ed� fkhfei[i� Yecfb_[i� _d� Wbb� cWj[h_Wb� h[if[Yji� m_jA� jA[� h[gk_h[c[dji� e?� L[Yj_ed� /.4� $-%� A@;� ?eh� jA[� [b[Yjhed_Y�
h[fehj_d]� ?ehcWj� $a!L!?� ?ehcWjb%*� Bd� WYYehZWdY[� m_jA� @[hcWd� b[]Wb� h[gk_h[c[dji(� jA_i� WiikhWdY[� meha� [nj[dZi� edbo� je� jA[�
Yedl[hi_ed�e?�jA[�_d?ehcWj_ed�YedjW_d[Z�_d�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�_dje�jA[�
!L!?� ?ehcWj� WdZ� jA[h[?eh[� h[bWj[i� d[_jA[h� je� jA[� _d?ehcWj_ed� YedjW_d[Z� _d� jA[i[� h[dZ[h_d]i� deh� je� Wdo� ejA[h� _d?ehcWj_ed�
YedjW_d[Z�_d�jA[�?_b[�_Z[dj_?_[Z�WXel[*

Bd�ekh�ef_d_ed(� jA[�h[dZ[h_d]�e?� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji�WdZ� jA[�YecX_d[Z�cWdW][c[dj� h[fehj�YedjW_d[Z� _d� jA[�
[b[Yjhed_Y�?_b[�cWZ[�WlW_bWXb[(�_Z[dj_?_[Z�WXel[�WdZ�fh[fWh[Z�?eh�fkXb_YWj_ed�fkhfei[i�Yecfb_[i�_d�Wbb�cWj[h_Wb�h[if[Yji�m_jA�jA[�
h[gk_h[c[dji�e?�L[Yj_ed�/.4�$-%�A@;�?eh�jA[�[b[Yjhed_Y�h[fehj_d]�?ehcWj*�;[oedZ�jA_i�WiikhWdY[�ef_d_ed�WdZ�ekh�WkZ_j�ef_d_ed�ed�
jA[�WYYecfWdo_d]�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�WYYecfWdo_d]�YecX_d[Z�cWdW][c[dj�h[fehj�?eh�jA[�?_dWdY_Wb�o[Wh�
?hec�CWdkWho�-�je� [Y[cX[h�/-(�.,.0�YedjW_d[Z�_d�jA[�aK[fehj�ed�jA[�:kZ_j�e?�jA[��edieb_ZWj[Z�?_dWdY_Wb�LjWj[c[dji�WdZ�jA[�
�ecX_d[Z�cWdW][c[dj� h[fehjb� WXel[(�m[� Ze� dej� [nfh[ii� Wdo� WiikhWdY[� ef_d_ed� ed� jA[� _d?ehcWj_ed� YedjW_d[Z�m_jA_d� jA[i[�
h[dZ[h_d]i�eh�ed�jA[�ejA[h�_d?ehcWj_ed�YedjW_d[Z�_d�jA[�?_b[�_Z[dj_?_[Z�WXel[*

P[�YedZkYj[Z�ekh�WiikhWdY[�meha�ed�jA[�h[dZ[h_d]�e?� jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�YecX_d[Z�cWdW][c[dj�
h[fehj� YedjW_d[Z� _d� jA[� ?_b[� cWZ[� WlW_bWXb[� WdZ� _Z[dj_?_[Z� WXel[� _d� WYYehZWdY[� m_jA� L[Yj_ed� /-3� $/W%� A@;� WdZ� jA[� B P�
:iikhWdY[�LjWdZWhZ6�:iikhWdY[�Peha�ed�jA[�!b[Yjhed_Y�K[dZ[h_d]�e?�?_dWdY_Wb�LjWj[c[dji�WdZ�FWdW][c[dj�K[fehji�Ih[fWh[Z�
?eh�IkXb_YWj_ed�Ikhfei[i�_d�:YYehZWdY[�m_jA�L[Yj_ed�/-3�$/W%�A@;�$B P�:iL�0-,�$,2*.,..%%*�Hkh�h[ifedi_X_b_jo�_d�WYYehZWdY[�
jA[h[m_jA� _i� ?khjA[h� Z[iYh_X[Z� X[bem*�Hkh� WkZ_j� ?_hc� Wffb_[i� jA[� B P�LjWdZWhZ� ed�JkWb_jo�FWdW][c[dj� -6� K[gk_h[c[dji� ?eh�
JkWb_jo�FWdW][c[dj�_d�:kZ_j�?_hci�$B P�JL�-%*

MA[��ecfWdo`i�cWdW][c[dj�_i�h[ifedi_Xb[�?eh�jA[�fh[fWhWj_ed�e?�jA[�!L!?�ZeYkc[dji�_dYbkZ_d]�jA[�[b[Yjhed_Y�h[dZ[h_d]�e?�jA[�
Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�_d�WYYehZWdY[�m_jA�L[Yj_ed�/.4�$-%�i[dj[dY[�0�_j[c�-�
A@;�WdZ�?eh�jA[�jW]]_d]�e?�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�_d�WYYehZWdY[�m_jA�L[Yj_ed�/.4�$-%�i[dj[dY[�0�_j[c�.�A@;*

Bd�WZZ_j_ed(�jA[�YecfWdo`i�cWdW][c[dj�_i�h[ifedi_Xb[�?eh�ikYA�_dj[hdWb�Yedjheb�jAWj�jA[o�AWl[�Yedi_Z[h[Z�d[Y[iiWho�je�[dWXb[�
jA[� fh[fWhWj_ed� e?� !L!?� ZeYkc[dji� jAWj� Wh[� ?h[[� ?hec� cWj[h_Wb� _dj[dj_edWb� eh� kd_dj[dj_edWb� ded)Yecfb_WdY[� m_jA� jA[�
h[gk_h[c[dji�e?�L[Yj_ed�/.4�$-%�A@;�?eh�jA[�[b[Yjhed_Y�h[fehj_d]�?ehcWj*

MA[� ikf[hl_ieho� XeWhZ� _i� h[ifedi_Xb[� ?eh� el[hi[[_d]� jA[� fheY[ii� e?� fh[fWh_d]� jA[�!L!?� ZeYkc[dji� Wi� fWhj� e?� jA[� ?_dWdY_Wb�
h[fehj_d]�fheY[ii*

Hkh� eXC[Yj_l[� _i� je� eXjW_d� h[WiedWXb[� WiikhWdY[� WXekj� mA[jA[h� jA[� !L!?� ZeYkc[dji� Wh[� ?h[[� ?hec� cWj[h_Wb� _dj[dj_edWb� eh�
kd_dj[dj_edWb�ded)Yecfb_WdY[�m_jA�jA[�h[gk_h[c[dji�e?�L[Yj_ed�/.4�$-%�A@;*�P[�[n[hY_i[�fhe?[ii_edWb�CkZ][c[dj�WdZ�cW_djW_d�
fhe?[ii_edWb�iY[fj_Y_ic�jAhek]Aekj�jA[�WiikhWdY[�meha*�P[�Wbie6

d BZ[dj_?o�WdZ�Wii[ii�jA[�h_iai�e?�cWj[h_Wb�_dj[dj_edWb�eh�kd_dj[dj_edWb�ded)Yecfb_WdY[�m_jA�jA[�h[gk_h[c[dji�e?�L[Yj_ed�/.4�$-%�
A@;(�Z[i_]d�WdZ�f[h?ehc�WiikhWdY[�fheY[Zkh[i�h[ifedi_l[�je�jAei[�h_iai(�WdZ�eXjW_d�WiikhWdY[�[l_Z[dY[�jAWj�_i�ik??_Y_[dj�
WdZ�Wffhefh_Wj[�je�fhel_Z[�W�XWi_i�?eh�ekh�WiikhWdY[�ef_d_ed*

d HXjW_d�Wd�kdZ[hijWdZ_d]�e?�_dj[hdWb�Yedjheb�h[b[lWdj�je�jA[�WiikhWdY[�ed�jA[�!L!?�ZeYkc[dji�_d�ehZ[h�je�Z[i_]d�WiikhWdY[�
fheY[Zkh[i� jAWj�Wh[�Wffhefh_Wj[� _d� jA[�Y_hYkcijWdY[i(�Xkj�dej� ?eh� jA[�fkhfei[�e?�[nfh[ii_d]�Wd�WiikhWdY[�ef_d_ed�ed� jA[�
[??[Yj_l[d[ii�e?�jA[i[�Yedjhebi*

d !lWbkWj[�jA[�j[YAd_YWb�lWb_Z_jo�e?�jA[�!L!?�ZeYkc[dji(�_*�[*�mA[jA[h�jA[�?_b[�cWZ[�WlW_bWXb[�YedjW_d_d]�jA[�!L!?�ZeYkc[dji�
c[[ji�jA[�h[gk_h[c[dji�e?�jA[��ecc_ii_ed� [b[]Wj[Z�K[]kbWj_ed�$!N%�.,-5+4-1(�Wi�Wc[dZ[Z�Wi�Wj�jA[�h[fehj_d]�ZWj[(�ed�
jA[�j[YAd_YWb�if[Y_?_YWj_ed�?eh�jA_i�[b[Yjhed_Y�?_b[*

d !lWbkWj[�mA[jA[h� jA[�!L!?�ZeYkc[dji�fhel_Z[�Wd�QAMFE� h[dZ[h_d]�m_jA�Yedj[dj�[gk_lWb[dj� je� jA[�WkZ_j[Z�Yedieb_ZWj[Z�
?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�WkZ_j[Z�YecX_d[Z�cWdW][c[dj�h[fehj*

d !lWbkWj[� mA[jA[h� jA[� jW]]_d]� e?� jA[� !L!?� ZeYkc[dji� m_jA� Bdb_d[� Q;KE� j[YAdebe]o� $_Q;KE%� _d� WYYehZWdY[� m_jA� jA[�
h[gk_h[c[dji�e?�:hj_Yb[i�0�WdZ�2�e?�jA[��ecc_ii_ed� [b[]Wj[Z�K[]kbWj_ed�$!N%�.,-5+4-1(�Wi�Wc[dZ[Z�Wi�Wj�jA[�h[fehj_d]�
ZWj[(�[dWXb[i�Wd�Wffhefh_Wj[�WdZ�Yecfb[j[�cWYA_d[)h[WZWXb[�Q;KE�Yefo�e?�jA[�QAMFE�h[dZ[h_d]*

>;GH�Q@?a@=WRObSR�TW?O?QWO=�abObS>S?b
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;cCbVSC�>?T@C>ObW@?�AcCacO?b�b@�6CbWQ=S�*)�@T�bVS�:J�6cRWb�GSUc=ObW@?
P[�m[h[�[b[Yj[Z�Wi�WkZ_jeh�e?�jA[�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�Wj�jA[�WddkWb�][d[hWb�c[[j_d]�ed�.4�Ckd[�.,.0*�P[�m[h[�
[d]W][Z�Xo� jA[�WkZ_j�Yecc_jj[[�ed�.� [Y[cX[h�.,.0*�P[�AWl[�X[[d�jA[�WkZ_jeh�e?� jA[�Yedieb_ZWj[Z� ?_dWdY_Wb�ijWj[c[dji�e?�
:ZjhWd�G[jmehai�L!�m_jAekj�_dj[hhkfj_ed�i_dY[�?_dWdY_Wb�o[Wh�.,.0*

P[�Z[YbWh[�jAWj�jA[�ef_d_edi�[nfh[ii[Z�_d�jA_i�WkZ_jeh`i�h[fehj�Wh[�Yedi_ij[dj�m_jA�jA[�WZZ_j_edWb�h[fehj�je�jA[�WkZ_j�Yecc_jj[[�
fkhikWdj�je�:hj_Yb[�--�e?�jA[�!N�:kZ_j�K[]kbWj_ed�$bed])?ehc�WkZ_j�h[fehj%*

DbVSC�BObbSC�k�JaS�@T�bVS�6cRWb@Cma�GSA@Cb
Hkh�WkZ_jeh`i�h[fehj�ckij�WbmWoi�X[�h[WZ�je][jA[h�m_jA�jA[�WkZ_j[Z�Yedieb_ZWj[Z�?_dWdY_Wb�ijWj[c[dji�WdZ�jA[�WkZ_j[Z�YecX_d[Z�
cWdW][c[dj� h[fehj� Wi� m[bb� Wi� jA[� [nWc_d[Z� !L!?� ZeYkc[dji*� MA[� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� YecX_d[Z�
cWdW][c[dj� h[fehj� Yedl[hj[Z� je� jA[�!L!?� ?ehcWj�z� _dYbkZ_d]� jA[� l[hi_edi� je�X[�[dj[h[Z� _d� jA[�@[hcWd��ecfWdo�K[]_ij[h�
TNdj[hd[Ac[dih[]_ij[hU� z� Wh[�c[h[bo� [b[Yjhed_Y� h[dZ[h_d]i� e?� jA[� WkZ_j[Z� Yedieb_ZWj[Z� ?_dWdY_Wb� ijWj[c[dji� WdZ� jA[� WkZ_j[Z�
YecX_d[Z�cWdW][c[dj�h[fehj�WdZ�Ze�dej�jWa[�jA[_h�fbWY[*�Bd�fWhj_YkbWh(�jA[�!L!?�h[fehj�WdZ�ekh�WiikhWdY[�ef_d_ed�YedjW_d[Z�
jA[h[_d�Wh[�je�X[�ki[Z�ieb[bo�je][jA[h�m_jA�jA[�[nWc_d[Z�!L!?�ZeYkc[dji�cWZ[�WlW_bWXb[�_d�[b[Yjhed_Y�?ehc*

�SC>O?�AcP=WQ�OcRWb@C�CSaA@?aWP=S�T@C�bVS�S?UOUS>S?b
MA[�@[hcWd�IkXb_Y�:kZ_jeh�h[ifedi_Xb[�?eh�jA[�[d]W][c[dj�_i�;khaAWhZ�EWk[h*

E[_fp_](�:fh_b�.4(��.,.1

DIF@�:@
P_hjiYAW?jifhx?kd]i][i[bbiYAW?j

CWMKRE;<VID�EWk[h
P_hjiYAW?jifhx?[h
T@[hcWd�IkXb_Y�:kZ_jehU

CWMKRE;<VID�FWhiYAd[h
P_hjiYAW?jifhx?[h_d
T@[hcWd�IkXb_Y�:kZ_jehU
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Bd�jA[�.,.0�?_dWdY_Wb�o[Wh(�jA[�ikf[hl_ieho�XeWhZ�edY[�W]W_d�f[h?ehc[Z�_ji�Zkj_[i�kdZ[h�jA[�bWm�WdZ�jA[�YecfWdo`i�Whj_Yb[i*�Bj�
YWh[?kbbo�WdZ�Yedj_dkekibo�ced_jeh[Z�jA[�cWdW][c[dj�XeWhZ�WdZ�ikffehj[Z�_j�_d�Wbb�ijhWj[]_Y�cWjj[hi*�MA[�ikf[hl_ieho�XeWhZ�AWi�
X[[d�Z_h[Yjbo� _dlebl[Z�_d�jA[�[Whbo�ijW][i�e?�Wbb� _cfehjWdj�ijhWj[]_Y�Z[Y_i_edi�e?�jA[�YecfWdo*� kh_d]�W�jejWb�e?�i[l[d�ehZ_dWho�
c[[j_d]i(�_d�mA_YA�Wbb�c[cX[hi�e?�jA[�ikf[hl_ieho�XeWhZ�WdZ�jA[�c[cX[hi�e?�jA[�cWdW][c[dj�XeWhZ�h[]kbWhbo�fWhj_Y_fWj[Z(�jA[�
cWdW][c[dj�XeWhZ�Yedi_ij[djbo(�fhecfjbo�WdZ�[nj[di_l[bo� _d?ehc[Z�jA[�ikf[hl_ieho�XeWhZ�WXekj� jA[�Xki_d[ii�i_jkWj_ed�e?� jA[�
YecfWdo�WdZ�jA[�]hekf*�Bd�WZZ_j_ed(�jA[�ikf[hl_ieho�XeWhZ�eYYWi_edWbbo�Yedikbji�X[?eh[�eh�W?j[h�jA[�h[]kbWh�c[[j_d]i�m_jAekj�jA[�
cWdW][c[dj�XeWhZ�X[_d]�fh[i[dj*�Bd�fWhj_YkbWh(�jA[�ikf[hl_ieho�XeWhZ�mWi�_d?ehc[Z�ed�cWjj[hi�h[]WhZ_d]�ijhWj[]_Y�eh_[djWj_ed(�
cWha[j�Z[l[befc[dj�WdZ�fheif[Yji�?eh�]hemjA(�Wi�m[bb�Wi�ed�jA[�Z[l[befc[dj�e?�d[j�Wii[ji(�?_dWdY_Wb�fei_j_ed�WdZ�fhe?_jWX_b_jo(�
_dYbkZ_d]� XkZ][j_d](� _dl[ijc[dji(� f[hiedd[b(� Yecfb_WdY[(� _dj[hdWb� WkZ_j� WdZ� h_ia� cWdW][c[dj*� MA[� ikf[hl_ieho� XeWhZ�
[nj[di_l[bo� Z_iYkii[Z� Wbb� _cfehjWdj� Xki_d[ii� _iik[i� ed� jA[� XWi_i� e?� jA[�cWdW][c[dj� XeWhZ`i� h[fehji*�:do� Z[l_Wj_edi� e?� jA[�
WYjkWb�Xki_d[ii�Z[l[befc[dj�?hec�jA[�]hekf`i�fbWdi�WdZ�eXC[Yj_l[i�m[h[�jAehek]Abo�[nfbW_d[Z�Xo�jA[�cWdW][c[dj�XeWhZ�WdZ�
h[l_[m[Z� Xo� jA[� ikf[hl_ieho� XeWhZ*� MA[� ikf[hl_ieho� XeWhZ� ]Wl[� _ji� WffhelWbi� je� Wbb� _cfehjWdj� Z[Y_i_edi(� W?j[h� jAehek]A�
[nWc_dWj_ed�WdZ�YedikbjWj_ed(�mA[h[�h[gk_h[Z�Xo�bWm�eh�jA[�YecfWdo`i�Whj_Yb[i�WdZ�WYj_d]�_d�jA[�X[ij� _dj[h[ij�e?�jA[�YecfWdo�
WdZ� jA[� ]hekf*� ?khjA[hceh[(� ed� kh][dj� cWjj[hi� h[iebkj_edi� m[h[� fWii[Z� ekji_Z[� e?� c[[j_d]i� Zkh_d]� jA[� o[Wh*� Feh[el[h(�
[if[Y_Wbbo�jA[�YAW_hcWd�WdZ�jA[�l_Y[�YAW_hcWd�e?�jA[�ikf[hl_ieho�XeWhZ�cW_djW_d[Z�h[]kbWh�YedjWYj�m_jA�_dZ_l_ZkWb�c[cX[hi�e?�
jA[�cWdW][c[dj�XeWhZ�ekji_Z[�e?�iYA[Zkb[Z�c[[j_d]i�WdZ�m[h[�a[fj�kf)je)ZWj[�m_jA�h[if[Yj�je�Ykhh[dj�Xki_d[ii�Z[l[befc[dji(�
_cfehjWdj� jhWdiWYj_edi�WdZ� ?ehjAYec_d]�Z[Y_i_edi*�?khjA[hceh[(� jA[�ikf[hl_ieho�XeWhZ�A[bZ� ?_l[�[njhWehZ_dWho�c[[j_d]i� _d� jA[�
?_iYWb�o[Wh�.,.0*�?eh�W�Xh[WaZemd�e?�mA_YA�e?�jA[�c[[j_d]i�m[h[�A[bZ�?WY[)je)?WY[�eh�Wi�l_Z[e�eh�j[b[fAed[�Yed?[h[dY[i�WdZ�jA[�
_dZ_l_ZkWb�fWhj_Y_fWj_ed(�fb[Wi[�h[?[h�je�jA[�jWXb[i�Wj�jA[�[dZ�e?�jA_i�h[fehj*

BOW?�>O?OUS>S?b�P@OCR�OQbWdWbWSa�Q@dSCSR�O?R�SfO>W?SR�Pg�bVS�
acASCdWa@Cg�P@OCR
Bd�WZZ_j_ed�je�jA[�ed]e_d]� _dj[]hWj_ed�fheY[ii�?ebbem_d]�jA[�jWa[el[h�WdZ�jA[�[djho� _dje�?ehY[�e?� jA[�Zec_dWj_ed�WdZ�fhe?_j�WdZ�
beii�jhWdi?[h�W]h[[c[dj�m_jA�: MK:G�AebZ_d]i*�BdY*(�jA[�ikf[hl_ieho�XeWhZ�Z_iYkii_edi�_d�.,.0�?eYki[Z�cW_dbo�ed�jA[�Xki_d[ii�
Z[l[befc[dj� WdZ� ijhWj[]_Y� Z_h[Yj_ed� e?� jA[� YecfWdo� WdZ� jA[� ]hekf(� fWhj_YkbWhbo� _ji� h[l[dk[(� [Whd_d]i� WdZ� A[WZYekdj�
Z[l[befc[dj(� WdZ� :ZjhWd� G[jmehai� L!� ?_dWdY_Wb� i_jkWj_ed*� Bd� jA_i� Yedj[nj(� d[m� effehjkd_j_[i� ?eh� h[l[dk[� ]hemjA� WdZ� jA[�
Z[l[befc[dj�e?�cWh]_di�m[h[�Z_iYkii[Z*�

MA[� ikf[hl_ieho� XeWhZ� Ybei[bo� ced_jeh[Z� WdZ� ikffehj[Z� jA[� WYj_l_j_[i� e?� jA[� cWdW][c[dj� XeWhZ(� _dYbkZ_d]� Z_iYkii_edi� ed�
YehfehWj[� ]el[hdWdY[*� Bj� Z_iYkii[Z� jA[� ]hekf`i� eh]Wd_pWj_ed� WdZ� a[o� Xki_d[ii� fheY[ii[i� m_jA� jA[�cWdW][c[dj� XeWhZ� WdZ�
Wiikh[Z�_ji[b?�e?�jA[�[??_Y_[dYo�e?�jA_i�eh]Wd_pWj_ed�WdZ�jA[i[�fheY[ii[i*�MA[�cWdW][c[dj�XeWhZ�ikXc_jj[Z�je�jA[�ikf[hl_ieho�
XeWhZ�Wbb�jhWdiWYj_edi�WdZ�Z[Y_i_edi�h[gk_h_d]�WffhelWb�WYYehZ_d]�je�jA[�YecfWdo`i�Whj_Yb[i*�MA[�ikf[hl_ieho�XeWhZ�Wffhel[Z�Wbb�
ikYA�jhWdiWYj_edi�WdZ�Z[Y_i_edi*

8@>>WbbSSa
Bd� ehZ[h� je� f[h?ehc� _ji� jWiai� [??_Y_[djbo(� jA[� ikf[hl_ieho� XeWhZ� Yedj_dk[Z� je�cW_djW_d� jme� Yecc_jj[[i� Zkh_d]�.,.0(� jA[� WkZ_j�
Yecc_jj[[�WdZ�jA[�Yecf[diWj_ed�WdZ�dec_dWj_ed�Yecc_jj[[*�

Bd� jA[� .,.0� ?_dWdY_Wb� o[Wh(� jA[� WkZ_j� Yecc_jj[[� Yedi_ij[Z� e?� ?hWda� ?_iYA[h� $�AW_hcWd%(� !ZkWhZ� LYA[_j[h[h� WdZ� A[_a[�
DhWjp[dij[_d*� MA[� Yecf[diWj_ed� WdZ� dec_dWj_ed� Yecc_jj[[� Yedi_ij[Z� _d� jA[� .,.0� ?_dWdY_Wb� o[Wh� e?� !ZkWhZ� LYA[_j[h[h�
$�AW_hcWd%(�?hWda�?_iYA[h�WdZ�A[_a[�DhWjp[dij[_d*

MA[�WkZ_j�Yecc_jj[[�A[bZ�?_l[�c[[j_d]i�Zkh_d]�jA[�h[fehj_d]�f[h_eZ*�Bd�jA_i�h[if[Yj(�jee(�h[?[h[dY[�_i�cWZ[�je�jA[�jWXb[i�Wj�jA[�
[dZ�?eh�W�Xh[WaZemd�e?�jA[�_dZ_l_ZkWb�fWhj_Y_fWj_ed�_d�jA[�c[[j_d]�WdZ�jA[�ceZWb_j_[i�e?�jA[�c[[j_d]*�Bd�WZZ_j_ed�je�h[l_[m_d]�jA[�
Yedieb_ZWj[Z�WddkWb�WdZ�jAh[[�gkWhj[hbo�?_dWdY_Wb�ijWj[c[dji�WdZ�]hekf�cWdW][c[dj�h[fehji�Wi�m[bb�Wi�jA[�YecfWdo`i�WddkWb�
?_dWdY_Wb� ijWj[c[dji� WdZ� cWdW][c[dj� h[fehj(� jA[� WkZ_j� Yecc_jj[[� Z_iYkii[Z� jA[� ?_dWdY_Wb� fei_j_ed� WdZ� f[h?ehcWdY[� e?� jA[�
]hekf(� jA[�Wffe_djc[dj�e?� jA[�[nj[hdWb�WkZ_jeh(� jA[�WkZ_j�iYef[� ?eh�.,.0(� jA[�Z[l[befc[dj�e?� jWn�fei_j_edi�WdZ� h_iai(� _dj[hdWb�
WkZ_j�WYj_l_j_[i(�Wi�m[bb�Wi� jA[�[??[Yj_l[d[ii�e?� jA[� _dj[hdWb�Yedjhebi� h[bWj[Z� je� ?_dWdY_Wb� h[fehj_d]�WdZ�e?� jA[� h_ia�cWdW][c[dj�
ioij[c*�

MA[�Yecf[diWj_ed�WdZ�dec_dWj_ed�Yecc_jj[[�iWj�jAh[[�j_c[i�Zkh_d]�jA[�h[fehj_d]�f[h_eZ*�MA[�Yecc_jj[[`i�Z_iYkii_edi�?eYki[Z�
_d� fWhj_YkbWh� ed� jA[� h[ckd[hWj_ed� WdZ� jA[� YedjhWYj� [nj[di_edi� e?� jA[� cWdW][c[dj� XeWhZ� c[cX[hi*� BdZ_l_ZkWb� c[[j_d]�
Wjj[dZWdY[�WdZ�c[[j_d]�ceZWb_j_[i�Wh[�Z[jW_b[Z�_d�jA[�jWXb[i�Wj�jA[�[dZ�e?�jA[�h[fehj

K[fehji� ed� jA[� meha� e?� jA[� ikf[hl_ieho� XeWhZ� Yecc_jj[[i� m[h[� h[]kbWhbo� fh[i[dj[Z� WdZ� Z_iYkii[Z� Zkh_d]� jA[� ikXi[gk[dj�
ikf[hl_ieho�XeWhZ�fb[dWho�c[[j_d]*
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MA[�ikf[hl_ieho�XeWhZ�c[cX[hi�jWa[�h[ifedi_X_b_jo�?eh�jA[�jhW_d_d]�WdZ�?khjA[h�[ZkYWj_ed�c[Wikh[i�h[gk_h[Z�?eh�jA[_h�jWiai�WdZ�
h[Y[_l[�Wffhefh_Wj[�ikffehj�?hec�jA[�YecfWdo�_?�d[Y[iiWho*

8@CA@CObS��@dSC?O?QS�8@RS
MA[�ikf[hl_ieho�XeWhZ�m[bYec[i�jA[�@[hcWd��ehfehWj[�@el[hdWdY[��eZ[�WdZ�ikffehji�_ji�eXC[Yj_l[i*�MA[�ikf[hl_ieho�XeWhZ�
AWi�W]h[[Z�je�Yecfbo�m_jA�ceij�e?�jA[�h[Yecc[dZWj_edi�WdZ�fhefeiWbi�e?�jA[��ehfehWj[�@el[hdWdY[��eZ[�m_jA_d�jA[�:ZjhWd�
G[jmehai�eh]Wd_pWj_ed*�Bd�_ji�c[[j_d]�ed�HYjeX[h�.4(�.,.0(�jA[�ikf[hl_ieho�XeWhZ�Z_iYkii[Z�jA[�Z[l_Wj_edi�?hec�jA[��eZ[�WdZ�
Ce_djbo� _iik[Z� jA[� h[]kbWhbo� iYA[Zkb[Z� kfZWj[� ed� jA[� Z[YbWhWj_ed� e?� Yecfb_WdY[� _d� WYYehZWdY[� m_jA� i[Yj_ed� -2-�:aj@*� MA[�
Z[YbWhWj_ed�_i�cWZ[�f[hcWd[djbo�WlW_bWXb[�je�iAWh[AebZ[hi�ed�jA[�YecfWdo`i�m[Xi_j[*

6??cO=�TW?O?QWO=�abObS>S?ba�O?R�>O?OUS>S?b�CSA@Cba
:ZjhWd�G[jmehai��Yedieb_ZWj[Z�WddkWb�?_dWdY_Wb�ijWj[c[dji�?eh�jA[�o[Wh�[dZ[Z� [Y[cX[h�/-(�.,.0(�WdZ�:ZjhWd�G[jmehai�L!`i�
WddkWb�?_dWdY_Wb�ijWj[c[dji�?eh�jA[�o[Wh�[dZ[Z� [Y[cX[h�/-(�.,.0(�Wi�m[bb�Wi�jA[�YecX_d[Z�cWdW][c[dj�h[fehj�e?�jA[�:ZjhWd�
G[jmehai�]hekf�WdZ�:ZjhWd�G[jmehai�L!�?eh� jA[�?_iYWb�o[Wh�.,.0�m[h[�WkZ_j[Z�Xo�jA[�YecfWdo`i�Wffe_dj[Z�WkZ_jeh� ?eh�.,.0(�
DIF@�:@�P_hjiYAW?jifhx?kd]i][i[bbiYAW?j(� E[_fp_](� mAe� _iik[Z� kdgkWb_?_[Z� WkZ_j� ef_d_edi*� IkhikWdj� je� i[Yj_ed� /-1[� e?� jA[�
@[hcWd� �ecc[hY_Wb� �eZ[� $AWdZ[bi][i[jpXkYA(� A@;%(� jA[� Yedieb_ZWj[Z� WddkWb� ?_dWdY_Wb� ijWj[c[dji� AWl[� X[[d� fh[fWh[Z�
WYYehZ_d]�je�Bdj[hdWj_edWb�?_dWdY_Wb�K[fehj_d]�LjWdZWhZi�$B?KL%�Wi�[dWYj[Z�_d�jA[�!N*�:bb�cWdW][c[dj�b[jj[h�fe_dji�_iik[Z�Xo�
jA[�WkZ_jeh�m[h[�jWa[d�kf(�Z_iYkii[Z�m_jA�jA[�cWdW][c[dj�XeWhZ(�WdZ�jA[_h�Yedi_Z[hWj_ed�mWi�[dikh[Z*�Bd�WZZ_j_ed(�jA[�.,.0�
h[ckd[hWj_ed�h[fehj�mWi�Wbie�WkZ_j[Z�Xo�jA[�YecfWdo�i�Wffe_dj[Z�WkZ_jeh�WdZ�_iik[Z�m_jA�Wd�kdgkWb_?_[Z�ef_d_ed*

:bb�h[b[lWdj�WYYekdj_d]�ZeYkc[dji(�?_dWdY_Wb�h[fehji�WdZ�WkZ_j�h[fehji�m[h[�ikXc_jj[Z�je�jA[�ikf[hl_ieho�XeWhZ�c[cX[hi�fh_eh�je�
jA[� c[[j_d]� e?� jA[� ikf[hl_ieho� XeWhZ� Z[Wb_d]� m_jA� jA[� YecfWdo`i� WdZ� ]hekf`i� .,.0� ?_dWdY_Wb� ijWj[c[dji*� Hd� ?[XhkWho� .,(�
FWhYA�-/�WdZ�:fh_b�.4(�.,.1(�jA[i[�ZeYkc[dji�m[h[�Z_iYkii[Z�WdZ�[nWc_d[Z�_d�Z[jW_b� Ce_djbo�Xo�jA[�WkZ_j�Yecc_jj[[�WdZ�jA[�
WkZ_jeh�WdZ�_d�Yedi_Z[hWj_ed�e?�jA[�WkZ_jeh`i�bed])?ehc�h[fehj*�MA[�WkZ_j�Yecc_jj[[�h[fehj[Z�_ji�?_dZ_d]i�je�jA[�[dj_h[�ikf[hl_ieho�
XeWhZ� _d� _ji�c[[j_d]�ed�:fh_b�.4(�.,.1*�?khjA[hceh[(� jA[�WkZ_jeh(�mAe�mWi�fh[i[dj� _d�XejA�c[[j_d]i(� h[fehj[Z�ed� jA[�cWj[h_Wb�
h[ikbji�e?�jA[�WkZ_j(�[nfbW_d[Z�d[j�Wii[ji(�jA[�?_dWdY_Wb�fei_j_ed�WdZ�jA[�h[ikbji�e?�ef[hWj_edi�e?�jA[�YecfWdo�WdZ�jA[�]hekf(�WdZ�
mWi�WlW_bWXb[�je�Wdim[h�WZZ_j_edWb�gk[ij_edi�?hec�jA[�c[cX[hi�e?�jA[�ikf[hl_ieho�XeWhZ*

Bd� l_[m� WdZ� Yedi_Z[hWj_ed� e?� jA[i[� WkZ_j� h[fehji� WdZ� ed� jA[� XWi_i� e?� jA[� WZZ_j_edWb� _d?ehcWj_ed� fhel_Z[Z� Xo� jA[� WkZ_jeh(� jA[�
ikf[hl_ieho�XeWhZ�Z_iYkii[Z�WdZ�[nWc_d[Z�_d�Z[jW_b�jA[�?_dWdY_Wb�ijWj[c[dji�WdZ�cWdW][c[dj�h[fehji�_d�_ji�c[[j_d]�ed�:fh_b�.4(�
.,.1*� Bj�kdWd_cekibo�Wffhel[Z�:ZjhWd�G[jmehai�L!`i�WddkWb� ?_dWdY_Wb�ijWj[c[dji�WdZ�cWdW][c[dj�h[fehj(�Wi�m[bb�Wi�:ZjhWd�
G[jmehai��Yedieb_ZWj[Z�WddkWb� ?_dWdY_Wb�ijWj[c[dji�WdZ�]hekf�cWdW][c[dj�h[fehj*�MA[�WddkWb� ?_dWdY_Wb�ijWj[c[dji�e?�:ZjhWd�
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