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0"� L^[�O_[b_d][d� gk[ij_ed
1"� JWii[d
2"� L^[�fehj� e\�R[[Xhk]][
3"� J[bWj_ed� X[jm[[d� j[hh_jeh_Wb� i[W� WdZ� Yedj_d[djWb� i^[b\�W]h[[c[dj

$&%� L^[� Wkj^eh�mekbZ� b_a[� je� j^Wda�Eh)� L_c�<[� :edZj� \eh� j^[� h[i[WhY^� Wii_ijWdY[� h[Y[_l[Z�
m^[d�fh[fWh_d]�j^[�fh[i[dj�Whj_Yb[)� L^[�Whj_Yb[�edbo�cWa[i�ki[�e \�Wkj^Ydb_Y� j[nji)� A \ �de� Wkj^[dj_Y�
j[nj� [n_ijW� _d� [_j^[h� =d]b_i^� eh� >h[dY^'� [_j^[h� W� f[hiedWbbo�cWZ[� =d]b_i^� eh� Hh[dY^� jhWdibWj_ed�
Xo� j^[� Wkj^eh� ^Wi� X[[d� WjjWY^[Z� je� j^[� Wkj^[dj_Y�<kjY^� j[nj� eh� Wd�[n_ij_d]�Hh[dY^� jhWdibWj_ed�
ki[Z)� Ad� j^[� bWjj[h� YWi['� j^[� ded(Wkj^[dj_Y� Y^WhWYj[h� _i� Zkbo� ijh[ii[Z� _d� j^[� j[nj)
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ed� j^[� bWdZ� \hedj_[hi� $HWhj� AA%� WdZ� cWh_j_c[� XekdZWh_[i� $HWhj� AAA%)� L^[�
cW_d� [cf^Wi_i� m_bb�ceh[el[h� X[�fbWY[Z� ed� j^[� bWjj[h� Wif[Yj� h[\b[Yj_d]� j^Wj�
mWo'� Wj� b[Wij� je� iec[� [nj[dj'� j^[� Z_\\wh[dY[� _d� _cfehjWdY[� X[jm[[d� Xej^�
a_dZ� e\�XekdZWh_[i� _\�j^[� b[d]j^� e\�j^[� b_d[� W]h[[Z�kfed� _i� jWa[d� Wi�fe_dj�
e\�h[\[h[dY[)

AA)� ä � 8 - * � 1 &3 ) � + 6 43 8 .* 6

<kh_d]� j^[� cedj^� e\� GYjeX[h� ,440'� ed[� e\� j^[� ceij� Yecfb_YWj[Z� bWdZ�
\hedj_[hi� fh[i[djbo� _d� [n_ij[dY[� ed� W� mehbZ(m_Z[� XWi_i'� mWi� \_dWbbo� i[jjb[Z)�
Aj� YedY[hdi� j^[� ijWj[� XehZ[h� X[jm[[d� j^[� :[b]_Wd�ckd_Y_fWb_jo� e\�:WWhb[(�
@[hje]'� Wd� [dYbWl[� beYWj[Z� WXekj� 0� ac�dehj^� e\�j^[� bWdZ� \hedj_[h�X[jm[[d�
Xej^�Yekdjh_[i'� WdZ�j^[�<kjY^�ckd_Y_fWb_jo� e\�:WWhb[(FWiiWk)� Mdb_a[�ej^[h�
[dYbWl[i'� j^_i� ed[� _i� Y^WhWYj[h_p[Z� Xo� j^[� \WYj� j^Wj� _j� h[fh[i[dji� W� a_dZ� e\�
_djh_YWj[� `_]iWm� fkppb[� m_j^� jm[djo(jme� b_jjb[� :[b]_Wd� [dYbWl[i� ed� <kjY^�
j[hh_jeho'� jme� e\�m^_Y^�j^[ci[bl[i� YedjW_d�i[l[d�<kjY^� [dYbWl[i'� _)[)� icWbb�
f_[Y[i� e\�:WWhb[(FWiiWk� ikhhekdZ[Z�Xo� :WWhb[(@[hje]�$.%)

L^[� _iik[� h[Y[_l[Z� _dj[hdWj_edWb� Wjj[dj_ed� _d� ,404'� m^[d� j^[� Adj[hdW(
j_edWb� ;ekhj� e\� Bkij_Y[� h[dZ[h[Z� _ji� ZwY_i_ed� ed� W� ifwY_\_w� fWhj� e\�j^[� Z_i(
fkj[�$/%'� ikXc_jj[Z�je� _j�Xo� j^[�fWhj_[i�X[YWki[� e \�d[Y[ii_jo�$0%)� 9i� W�h[ik_j�
e\� j^Wj� ZwY_i_ed'� j^[� :[b]_Wd� j[hh_jeho� _dYh[Wi[Z� Xo� ,/� ^W� .2� W� 3+� YW�$1%)�
L^_i� ^_ijeh_YWb� Ykh_eikc� ^Wi� [l[d� Wd�_dj[hd[j� i_j[� e\�_ji� emd'� m^[h[� W�Xh_[\�
^_ijeh_YWb� [nfbWdWj_ed� Wi� m[bb� Wi� Z_\\[h[dj� _bbkijhWj_l[� cWfi� YWd� X[� Yed(�
ikbj[Z$2%)

Gdbo�j^[�bw]Wb�Wif[Yji� h[bWj_d]�je�j^[�cWdd[h�_d�m^_Y^�j^_i�XekdZWho�mWi�
\_dWbbo� Whh_l[Z� Wj�m_bb� X[� WZZh[ii[Z)� L^_i� Wff[Whi� je�X[� W�ki[\kb� [n[hY_i[�\eh�
j^[�fh[ii� h[b[Wi[i� _iik[Z� Wj� j^[� j_c[� e \�j^[� \_dWb� i[jjb[c[dj� e\�j^_i� \hedj_[h

\W_ji� t� ;^Whb[l_bb[(Ewp_xh[i� b[� -1� Wlh_b� ,44/'� 9fh_b� 1'� ,440'� ;VUP[L\Y� ILSNL� Zk� --� `k_d� ,440'�
ff)� ,24,4(,24-+)

$.%� 9d� [_]^j^� <kjY^� [dYbWl['� dWc[Z�Neii[dX[h]'� _i� beYWj[Z� iekj^� e \�j^[� ijWj[� XehZ[h� e \�j^[�
F[j^[hbWdZi)

$/%� ;Wi[�YedY[hd_d]�Kel[h[_]djo�el[h�;[hjW_d�>hedj_[h�DWdZ�$:[b]_kc*L^[�F[j^[hbWdZi%'� ,404�
7%5%8%� @LWVY[Z� -+4)

$0%� LhWZ_j_ed�^Wi�_j� j^Wj� j^[�Yhkn�e \�j^[�Z_ifkj[�YedY[hd[Z�j[d�^eki[i�beYWj[Z�_d�W�fbWY[�YWbb[Z�
Eeb[dh_[j)� 9\j[h� ^Wl_d]�X[[d�Xek]^j� Xo� W�:[b]_Wd� f_](\Whc[h'� j^[� bWjj[h�mWi� Yed\hedj[Z�Xo� j^[�
\WYj�j^Wj� j^[�fh[lW_b_d]� h[dj� Y^Wh][i� _d�j^[�F[j^[hbWdZi�m[h[�ckY^� bem[h�j^Wd� _d�:[b]_kc)� ;ed(�
l_dY[Z� j^Wj� j^[� ^eki[i�m[h[� beYWj[Z� ed�:[b]_Wd� ie_b'� j^[�cWd�X[]Wd� je�mW][� W� ed[(cWd�]kwh_bbW�
W]W_dij� j^[�<kjY^� Wkj^eh_j_[i�m^_Y^� bWij[Z�\eh� WXekj� i_n�o[Whi)� <kh_d]� j^Wj� j_c[� W�m_Z[�lWh_[jo�
e \�c[j^eZi�m[h[� ki[Z'� j^[� ceij� ijh_a_d]� e \�m^_Y^� mWi� Y[hjW_dbo� j^[� XbeYa_d]� e \�j^[�cW_d� heWZ�
X[jm[[d� Lkhd^ekj� $:[b]_kc%� WdZ�:h[ZW� $j^[�F[j^[hbWdZi%� Xo� c[Wdi� e \�jh[[i� m^_Y^� ^[� ^_ci[b\�
^WZ� [kj� Zemd)� K[[� j^[� b[WZ� ijeho�m^_Y^� Wff[Wh[Z� _d�2L� A[HUKHHYK� ;HNHaPUL#� 9k]kij� ,3'� ,440'�
f)� -'� /)

$1%� <_ii[dj_d]� ef_d_ed� e \� E)� 9 :E 9F < (M ?GF '� à�;Wi[� YedY[hd_d]� Kel[h[_]djo� el[h� ;[hjW_d�
>hedj_[h� DWdZâ'� Z\WYH� dej[� /'� f)� -..)

$2%� 9i� WYY[ii_Xb[� ed� Adj[hd[j� Wj� à ^jjf5**m_d]i)Xk\\Wbe)[Zk*f^_beief^o*\WYkbjo*ic_j^*�
XWWhb[)^jc�â� ed� >[XhkWho� /'� ,444)
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Z_ifkj[�Z_Z�dej� WbmWoi� h[\b[Yj� `kh_Z_YWb� h[Wb_j_[i� _d� W� Yehh[Yj�cWdd[h)� :[b]W'�
\eh� _dijWdY[� h[fehj[Z� ed� GYjeX[h� .,'� ,440� 5

à�G\\_Y_[bb[c[dj� Z[fk_i� cWhZ_� S.,� eYjeXh[� ,440T'� ,2� '̂� b[� j[hh_je_h[� Z[� bW�
:[b]_gk[�iç[ij�W]hWdZ_�Wk�Zwjh_c[dj�Z[�bW�@ebbWdZ[�Z[�-1'-.� Wh[i'�ie_j�[dl_hed�
bW�ikf[h\_Y_[�Zçkd�Z[c_�j[hhW_d�Z[�\eejXWbb)� ;[jj[�ceZ_\_YWj_ed)))� [ij�b[�hwikbjWj�
Z[� Z_n� Wddw[i� Z[�c[ikh[i� [j� ZçWhf[djW][i'� Yecc[dYwi� [d� ,420'� Z[i� [dYbWl[i�
å Yedj[ijw[iç� b[� bed]� Zk� jhWYw� Z[� bW� \hedj_xh[� X[b]e(dw[hbWdZW_i[)� Ab� W� [dik_j[�
[dYeh[�\Wbbk� Z_n� Wddw[i�fekh�Whh_l[h� t�bW�i_]dWjkh[� Zçkd�jhW_jw�ikh�b[� jhWYw� Z[�
bW�\hedj_xh[�â�$3%)

O^[d� gk[ij_ed[Z� WXekj� j^_i� fh[ii� h[b[Wi['� ^em[l[h'� _j� jkhd[Z� ekj� j^Wj�
j^[� Lh[Wjo� <[fWhjc[dj� e\�j^[� :[b]_Wd�E_d_ijho� \eh� >eh[_]d� 9\\W_hi� YekbZ�
\_dZ�de� jhWY[� e\�j^[� iW_Z� ZeYkc[dj)))� \eh� j^[� i_cfb[� h[Wied'� Wi� m_bb� X[� i[[d�
X[bem'� j^Wj� de� jh[Wjo� mWi� YedYbkZ[Z� Wj� j^Wj� ZWj[)

Ad� ehZ[h� je� \kbbo� kdZ[hijWdZ� j^[� bw]Wb� Z[l[befc[dji� m^_Y^� jeea� fbWY[�
Zkh_d]�j^[�fh[i[dj� Y[djkho� $i[Yj_ed�-%'� ed[�^Wi�je� ]e�XWYa�m[bb�_dje�j^[�fh[(�
l_eki� ed[� $i[Yj_ed� ,%� m^[h[� j^[� ^_ijeh_[� heeji� e \� j^_i� Z_ifkj[i� Wh[� je� X[�
\ekdZ)

,)� ä �BOL� >HZ[� !'-[O� 1LU[\Y`"

L^[� m^eb[� _iik[� ZWj[i� XWYa� je� j^[� :[b]_Wd� ijhk]]b[� \eh� _dZ[f[dZ[dY[�
m^_Y^� ikYY[[Z[Z� _d� ,3.+� WdZ� \ekdZ� _ji� h[\b[Yj_ed� _d� j^[� f[WY[� jh[Wjo� Yed(
YbkZ[Z� X[jm[[d� :[b]_kc� WdZ� j^[� F[j^[hbWdZi� ed� 9fh_b� ,4'� ,3.4� $4%)� L^_i�
jh[Wjo'�m^_Y^�Z_l_Z[Z�j^[�h[if[Yj_l[�j[hh_jeh_[i�_d�j^[�ceij�]wdwhWb�e\�j[hd_i'�
ij_fkbWj[Z�_d�j^_i� h[if[Yj�j^Wj�W�XekdZWho�Yecc_ii_ed�^WZ�je�X[�[ijWXb_i^[Z�
je� ZhWm�j^[� WYjkWb� XehZ[hb_d[�$,+%)� Ad� ,3/-� j^[�meha� e\�j^[� bWjj[h� Yecc_i(
i_ed� ^WZ� h[WY^[Z� W� fe_dj� m^[h[� j^[� jme� ]el[hdc[dji� \[bj� _j� d[Y[iiWho� je�
_dj[hl[d[� _d� W�Z_h[Yj�cWdd[h� _d�_ji�fheY[[Z_d]i'� dWc[bo�Xo� YbWh_\o_d]� W�\[m

$3%� :=D?9�fh[ii� h[b[Wi[� e \�GYjeX[h� .,'� ,440)� Aj� i^ekbZ�X[�dej[Z�j^Wj� j^_i� _i� dej� [nY[fj_edWb�
_d�:[b]_kc)� 9bie� _iik[i� h[bWj_d]� je�cWh_j_c[� XekdZWh_[i� ^Wl[� X[[d� ceh[� j^Wd� edY[�c_ih[fehj[Z�
_d� j^[� dWj_edWb� fh[ii)� Gd� Bkbo� 1'� ,441'� \eh� _dijWdY['� j^[� >b[c_i^� d[mifWf[h�2L� ;VYNLU� hWd� Wd�
Whj_Yb[�ed�fW][� .'� [dj_jb[Z�à�Gff[hlbWaj[�lWd�:[b]_z�WWdp_[db_`a�ijka�]hej[h�â�$j^[�Wh[W�e \�:[b]_kc�
i_]d_\_YWdjbo�[dbWh][Z%'�m_j^� Wi�YWjY^([o[� ikXj_jb[�_d�j^[�c_ZZb[�e \�j^[�Whj_Yb[� h[fheZkY[Z�_d�bWh][�
Y^WhWYj[hi� à�L[hh_jeh_Wb[�mWj[h[d�mehZ[d�k_j][Xh[_Z�â� $j[hh_jeh_Wb�mWj[hi� Wh[� X[_d]� [dbWh][Z%)� L^[�
Whj_Yb[� _d� \WYj� edbo� WZZh[ii[Z� j^[� _iik[� e \� j^[� WddekdY[Z� [ijWXb_i^c[dj� e \�W� :[b]_Wd� [nYbki_l[�
[Yedec_[�ped[)� :o�jho_d]� je� WjjhWYj�j^[�h[WZ[hçi�Wjj[dj_ed� _d� j^_i�cWdd[h'� j^[� Whj_Yb[� Yecfb[j[bo�
c_ib[WZi� j^[� bWocWd�m^e� Yb[Whbo� h[cW_di� j^[� cW_d� WZZh[ii[[� e \�j^[i[� a_dZ� e \�mh_j_d]i)

$4%� à�LhW_jw� Z[� fW_n� [djh[� bW� :[b]_gk[� [j� bW� @ebbWdZ[� $HWoi(:Wi%� â'� 9fh_b� ,4'� ,3.4'� 0\SSL[PU�
=MMPJPLS� dÉ� -2'� Wi�h[fh_dj[Z� _d�< =� : M KK;@ =J= '� 9)'� 1VKL� KL� [YHP[eZ� L[� HYYHUNLTLU[Z� PU[LYUH[PVUH\_�
PU[eYLZZHU[�SH�0LSNPX\L#�Lec[� ,[h'� D[Xx]k['� B)� "�;_['�:hkn[bb[i'�ff)�/-(/1� $,341%)�@[h[_dW\j[h�Y_j[Z�
Wi� Lh[Wjo� e \� ,3.4)

$,+%� 9hj)� 1� e \� j^[� W]h[[c[dj� ijWj[i� 5� àEeo[ddWdj� b[i� WhhWd][c[dji� j[hh_jeh_Wkn� Whhyjwi� Y_(�
Z[iiki'� Y^WYkd[� Z[i� Z[kn�fWhj_[i� h[dedY[� hwY_fhegk[c[dj�fekh�`WcW_i� t� jekj[�fhwj[dj_ed� ikh� b[i�
j[hh_je_h[i'� l_bb[i'� fbWY[i� [j� b_[kn� i_jkwi� ZWdi� b[i� b_c_j[i� Z[i� feii[ii_edi� Z[� bçWkjh['� j[bb[i� gkç[bb[i�
i[� jhekl[dj� ZwYh_j[i� ZWdi� b[i� Whj)� ,'� -� [j� /)� D[iZ_j[i� b_c_j[i� i[hedj� jhWYw[i'� Yed\ehcwc[dj� t� Y[i�
cyc[i� Whj_Yb[i'� fWh� Z[i� Yecc_iiWh[i(ZwcWhYWj[khi� X[b][i� [j� ^ebbWdZW_i'� gk_� i[� hwkd_hedj� b[�fbki�
j~j� feii_Xb[� [d� bW� l_bb[� Z[� EW[ijh_Y^jâ)� K[[� PIPK%#� ff)� /.(//)
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WcX_]k_j_[i� e\�j^[�Lh[Wjo� e\�,3.4�$,,%)� Gd[� e\�j^[�Xed[i� e \�Yedj[dj_ed� hWd�
_dje� Xo� j^[� Yecc_ii_ed� WdZ� jWYab[Z� Xo� j^[� h[if[Yj_l[� ]el[hdc[dji� Xo�
c[Wdi� e\�j^_i� W]h[[c[dj�mWi�[nWYjbo�j^[�ijWj[�XehZ[h�_d�j^[�Wh[W�e\�:WWhb[(�
@[hje]� WdZ� :WWhb[(FWiiWk)� Gd� j^_i� fe_dj'� j^[� 9ZZ_j_edWb� Lh[Wjo� e\� ,3/-�
ijWj[Z� _d� _ji� 9hj)� ,/� 5

à�D[�Z[H[\� X\V� i[hW�cW_dj[dk'� jWdj� t� bçw]WhZ�Z[i� l_bbW][i� Z[�:WWh(b[(FWiiWk�
$HWoi(:Wi%� [j� :WWh(b[(<kY� $:[b]_gk[%'� gk[� fWh� hWffehj� Wkn� Y^[c_di� gk_� b[i�
jhWl[hi[dj�â�$,-%)

O^[d�j^[� Yecc_ii_ed�\_d_i^[Z� _ji�meha� ,+�cedj^i�bWj[h�$,.%'� j^[�\hedj_[h�
X[jm[[d� j^[� cWha[h� -,/� _d� j^[� [Wij'� Z_l_Z_d]� j^[� :[b]_Wd� ckd_Y_fWb_jo� e\�
Heff[b� WdZ�j^[�<kjY^�ckd_Y_fWb_jo� e\�9bf^[d'� WdZ�cWha[h�-,0� _d�j^[�m[ij'�
Z_l_Z_d]� j^[� :[b]_Wd�ckd_Y_fWb_jo� e\�E[[hb[� WdZ�j^[�<kY^�ckd_Y_fWb_jo� e\�
;^WWc�$,/%'� _)[)� m^[h[� j^[� \hedj_[h� hkdi� _dje� j^[� j[hh_jeh_[i� e\�:WWhb[(@[h(�
je]� WdZ� :WWhb[(FWiiWk'� mWi� b[\j� ef[d)� L^[� Yecc_ii_ed� h[cWha[Z� _d� j^_i�
h[if[Yj� 5

à�;edi_ZwhWdj� gk[� bçwjWj� WYjkWb� Z[i� b_[kn'� cW_dj[dk� fWh� bW� Z_ifei_j_ed� Z[�
bçWhj)� ,/�fhwY_jw�$,0%'� d[�f[hc[j�fWi�Z[�fheYwZ[h�t�bW�Zwb_c_jWj_ed�hw]kb_xh[�Z[i�
Z[kn� Yecckd[i� Zedj� _b� [ij� gk[ij_ed�6
;edi_ZwhWdj�dwWdce_di� gkç_b� f[kj� yjh[�kj_b[� Z[� YedijWj[h� Y[� gk_� W� wjw� Yed(

jhWZ_Yje_h[c[dj� wjWXb_� fWh� b[� fheYxi(l[hXWb� Zk� -4� del[cXh[� ,3.1'� Whhyjw� [j�
i_]dw� b[� --� cWhi� ,3/,�fWh� b[i� Wkjeh_jwi� beYWb[i� Z[i� Z[kn� Yecckd[i�6)))�â�$,1%)

Aj� mWi� j^[h[\eh[� Z[Y_Z[Z� je� _dYbkZ[� j^[� iW_Z�>YVJfZ$]LYIHS� e\� ,3.1'� mehZ�
\eh�mehZ�_d� _ji� eh_]_dWb� bWd]kW]['� _)[)� <kjY^'� _d�j^[�j[nj� \_dWbbo� WZefj[Z�Xo�
j^[� Yecc_ii_ed�$,2%)

L^[� meha� e\� j^[� WXel[(c[dj_ed[Z� Yecc_ii_ed� \ehc[Z� j^[� Yhkn� e\� W�
jh[Wjo� i_]d[Z� ed� j^[� iWc[� ZWo� \_n_d]� j^[� bWdZ� \hedj_[h� X[jm[[d� j^[� jme
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j[h� mWi� [dikh[Z� Xo� _dYbkZ_d]� j^[� h[gk_h[c[dj� _d� j^[� =nY^Wd][� e\�Fej[i�
j^Wj�j^[�d[m�j[hc_dWb�fe_dj�^WZ�je�X[�beYWj[Z�iec[m^[h[�ed�j^[�b_d[�W]h[[Z�
kfed� _d� ,410� X[jm[[d� j^[�Md_j[Z�C_d]Zec� WdZ� j^[�F[j^[hbWdZi�$02%)

9i� W� h[ik_j� e\�j^[i[� j^h[[� W]h[[c[dji'� j^[�cWh_j_c[� Zwb_c_jWj_ed�cWf� e\�
j^[�Fehj^� K[W� Wh[W�mWi� \khj^[h� Yecfb[j[Z�$03%)� 9j� j^Wj� j_c['� j^[� :[b]_Wd�
E_d_ij[h� \eh� >eh[_]d� 9\\W_hi� [nfh[ii[Z� ^_i� Yb[Wh� _dj[dj_ed� e\� \_d_i^_d]� j^[�
`eX�$04%'� m_j^� [nfbehWjeho� jWbai� iY^[Zkb[Z� \eh� j^[� cedj^� e\� GYjeX[h�
,44-�$1+%)� 9i� _dZ_YWj[Z� X[bem'� ed[� ^WZ� d[l[hj^[b[ii� je� mW_j� \eh� jme� ceh[�
o[Whi� \eh� h[Wb� d[]ej_Wj_edi� je� ijWhj)

-)� ä �0PSH[eYHS� 1VU[L_[

:[\eh[� cel_d]� _dje� j^[� ikXijWdY[� e \� j^[� h[Y[djbo� YedYbkZ[Z� cWh_j_c[�
Zwb_c_jWj_ed� W]h[[c[dji� X[jm[[d� :[b]_kc� WdZ� j^[� F[j^[hbWdZi'� _j�
Wff[Whi� Wffhefh_Wj[� je� ^Wl[� W� Zei[h� beea� Wj� j^[� fWij� fhWYj_Y[� e\� Xej^�
ijWj[i� m_j^� h[if[Yj� je� j^_i� if[Y_\_Y� _iik[)� L^_i� YWd� X[� _d\[hh[Z� \hec� j^[�
mWo� _d� m^_Y^� ckd_Y_fWb� bw]_ibWj_ed� mWi� WYjkWbbo� ZhW\j[Z� el[h� j^[� o[Whi�
Wi� m[bb� Wi� \hec� j^[� fei_j_ed� jWa[d� Xo� Xej^� Yekdjh_[i� Zkh_d]� _dj[hdWj_edWb�
Yed\[h[dY[i� WZZh[ii_d]� j^_i� l[ho� jef_Y)� 9j� j^[� iWc[� j_c[� _j� i^ekbZ� X[�
h[c[cX[h[Z� j^Wj� j^[� d[]ej_Wj_edi� X[jm[[d� :[b]_kc� WdZ� j^[� F[j^[hbWdZi�
b[WZ_d]� kf� je� j^[� fh[i[dj� W]h[[c[dji'� WdZ� m^_Y^� ijWhj[Z� _d� ,44/'� m[h[�
fh[[[Z[Z� Xo� i_c_bWh� X_bWjwhWb� jWbai� m^_Y^� m[h[� _d_j_Wj[Z� Zkh_d]� j^[� ,41+i)�
:[YWki[� e\� _ji� ^_]^bo� h[b[lWdj� dWjkh['� j^[� bWjj[h� fe_dj� m_bb� X[� WZZh[ii[Z�
\|hij)

$01%� AdZ[[Z'� j^[�fheY[Zkh[� \ebbem[Z� _d� j^_i� =nY^Wd][� e \�Fej[i� Ze[i� dej� Wff[Wh� je� \_j�kdZ[h�
Wdo� e \�j^[� Z_\\[h[dj� c[j^eZi� m^_Y^� YWd� X[� Z_ij_d]k_i^[Z� _d� j^[� _dj[hdWj_edWb� fhWYj_Y[� e \ �ijWj[i�
m_j^�h[if[Yj�je� j^[�cWdd[h�_d�m^_Y^� j^_hZ�ijWj[�_dj[h[iji�Wh[�kikWbbo�jWa[d�YWh[�e \ �_d�j^[� Yedl[d(�
j_edWb�Zwb_c_jWj_ed�fheY[ii�X[jm[[d�jme�fWhj_[i)� K[[�;GDKGF '�<)'�à�L^[�Dw]Wb�J[]_c[�e \�EWh_j_c[�
:ekdZWho� 9]h[[c[dji�â'� _d� 7U[LYUH[PVUHS� ;HYP[PTL� 0V\UKHYPLZ#� Z\WYH� dej[� /.'� ff)� /,'� 1,(1.)

$02%� Gh� Wi� ijWj[Z� _d� j^[� =nY^Wd][� e \�Fej[i� 5� à�:[b]_kc� kdZ[hjWa[i� j^Wj� ikY^� W�ceZ_\_YWj_ed�
m_bb� dej� fh[`kZ_Y[� j^[� WYgk_h[Z� h_]^ji� e \� j^[� Md_j[Z� C_d]Zec� WdZ� cWa[i� Yb[Wh� j^Wj� j^_i�fe_dj�
m_bb�X[�i_jkWj[Z�ed� j^[� b_d[�e \�Zwb_c_jWj_ed� e \�j^[� Yedj_d[djWb� i^[b\�X[jm[[d�j^[�Md_j[Z�C_d]Zec�
WdZ�L^[�F[j^[hbWdZi�m^_Y^�mWi� bW_Z� Zemd� _d� j^[�9]h[[c[dj� e \�1� GYjeX[h� ,410�â)� K[[�=nY^Wd][�
e \�Fej[i� e \� ,44,'� Z\WYH� dej[� 0.)

$03%� K[[� \eh� _dijWdY[� j^[� cWf� h[fheZkY[Z� _d� 7U[LYUH[PVUHS� ;HYP[PTL� 0V\UKHYPLZ#� Z\WYH�
dej[� /.'� f)� ./.)� L^[� j^_hZ� lebkc['� m^_Y^� Wff[Wh[Z� _d� ,443'� Ze[i� dej� h[gk_h[� Wdo� Wc[dZc[dji�
eh�Y^Wd][i� je� j^_i�cWf�fkXb_i^[Z�_d� ,44.� Wi�\Wh�Wi�j^[�Fehj^�K[W�fhef[h�_i� YedY[hd[Z'� Wi� Z[\_d[Z�
\eh� j^[� fkhfei[� e \�j^[�fh[i[dj� ijkZo� $i[[� Z\WYH� dej[� //%)

$04%� 0\S%� ?%@%� KwdWj� Fe)� ,0'� f)� 1,.� WdZ�Fe)� ,2'� ff)� 2+.(2+/� $,44,(,44-%)
$1+%� 7IPK%� K[[� Wbie�2L� ;VYNLU'� 9k]kij� -'� ,44-)



:=D?AME� 9F<� L@=� F=L@=JD9F<K� 5� L@=AJ� D9KL� >JGFLA=J� <AKHML=K� .0,

9%� 3HYS`� IPSH[eYHS� ULNV[PH[PVUZ� !'-*&� VU^HYKZ"

L^[� [djho� _dje� \ehY[� e\�j^[� ,403� ?[d[lW� ;edl[dj_ed� ed�j^[� ;edj_d[djWb�
K^[b\�$1,%� dej� edbo�jh_]][h[Z� W�\_hij�mWl[� e\�Zwb_c_jWj_ed� W]h[[c[dji� _d� j^[�
Fehj^� K[W�$1-%� jho_d]� je� Yedieb_ZWj[� j^_i� ckbj_bWjwhWb� W]h[[c[dj� _d� j^[�
hw]_ed�$1.%'� Xkj� Wbie� h[ikbj[Z� _d� j^[� \WYj� j^Wj� d[]ej_Wj_edi� je� j^Wj� [nj[dj�
m[h[�ijWhj[Z�m_j^� W� Yekdjho� b_a[�:[b]_kc�m^_Y^'� Wi� _j� jkhd[Z�ekj� bWj[h'� Z_Z�
dej� [l[d� fWhj_Y_fWj[� _d� j^_i� \_hij� mWl[)

L^[�Md_j[Z�C_d]Zec'� \eh� _dijWdY['� fhefei[Z�d[]ej_Wj_edi�m_j^� W_b� e \�_ji�
d[_]^Xehi� _d� ,41/'� _dYbkZ_d]� :[b]_kc�$1/%)� MdikYY[ii\kb� Z_fbecWj_[�
[n�Y^Wd][i� jeea� fbWY[� _d� ,410� WdZ� j^[� [Whbo� ,42+i�$10%)� L^[� \ehc[h�
h[cW_d[Z� _dYedYbki_l[� X[YWki[� :[b]_kc� mWi� ij_bb� i^Wf_d]� _ji� feb_Yo� Wj� j^[�
j_c[�$11%'� j^[� bWjj[h� mWi� ikif[dZ[Z� Z[if_j[� j^[� ]eeZ� fhe]h[ii� cWZ[�
cW_dbo� X[YWki[� e\� d[m� Z[l[befc[dji� _d� _dj[hdWj_edWb� bWm�$12%� Wi� m[bb� Wi�
j^[� \WYj� j^Wj� j^[� :[b]_Wd(>h[dY^� XehZ[h� i^ekbZ� be]_YWbbl� X[� i[jjb[Z�
\_hij�$13%)

Eeh[�_cfehjWdj� \eh�j^_i� ijkZo�_i�e\�Yekhi[�j^Wj�i_c_bWh�jWbai�m[h[�ijWhj[Z�
X[jm[[d�:[b]_kc� WdZ� j^[�F[j^[hbWdZi� _d� ,410'� h[ikbj_d]� _d� W� ZhW\j� W]h[[(
c[dj� XWi[Z� ed� j^[� fh_dY_fb[� e \�[gk_Z_ijWdY[�$14%)� Kf[Y_Wb� WXekj� j^_i� ZhW\j�
W]h[[c[dj� _i� j^Wj� _ji� ikXijWdY['� _)[)� j^[� b_ij� e\� YeehZ_dWj[i� h[b_[Z� kfed� Xo�
j^[� fWhj_[i� _d� j^Wj� ZeYkc[dj'� mWi� cWZ[� fkXb_Y� Zkh_d]� j^[� fheY[[Z_d]i� e\�
j^[� Fehj^� K[W� ;edj_d[djWb� K^[b\� ;Wi[i� X[\eh[� j^[� Adj[hdWj_edWb� ;ekhj� e\

$1,%� ;edl[dj_ed� ed� j^[�;edj_d[djWb� K^[b\'� 9fh_b� -4'� ,403'�/44�M)F)L)K)� .,,)� L^_i� Yedl[dj_ed�
[dj[h[Z� _dje� \ehY[� ed� Bkd[� ,+'� ,41/)� @[h[_dW\j[h� Y_j[Z� Wi� ,403� ;edj_d[djWb� K^[b\�;edl[dj_ed)

$1-%� 9 F<=JKGF '� <)'� àFehj^[hd� WdZ� O[ij[hd� =khef[Wd� EWh_j_c[� :ekdZWh_[iâ'� _d� 7U[LYUH$
[PVUHS� ;HYP[PTL� 0V\UKHYPLZ#� Z\WYH� dej[� /.'� ff)� ..,'� ...(../)

$1. %� GPE 9 F '� : )' � àHeb_j_YWb'� KjhWjw]_['� WdZ� @_ijeh_YWb� ;edi_ZwhWj_ediâ'� _d� 7U[LYUH[PVUHS�
;HYP[PTL� 0V\UKHYPLZ#� Z\WYH� dej[� /.'� f)� .'� ,+)

$1/%� 9 F<=JKGF '� <)'� à:[b]_kc(Md_j[Z� C_d]Zec� $J[fehj� FkcX[h� 4(,2% '� _d� 7U[LYUH[PVUHS�
;HYP[PTL� 0V\UKHYPLZ#� Z\WYH� dej[� /.'� f)� ,4++'� ,4+-)� K[[� ceh[� ][d[hWbbo� Xo� j^[� iWc[� Wkj^eh�
àEWh_j_c[� <wb_c_jWj_ed� 5� 9 � N_[m� e \�:h_j_i^� HhWYj_Y[â'� _d� ,-�;HYPUL� >VSPJ`�f)� -.,'� -./� $,433%)

$10%� 9 F<=J KGF '� <)'� à:[b]_kc(Md_j[Z� C_d]Zec� $J[fehj� FkcX[h� 4(,2% '� Z\WYH� dej[� 1/'�
ff)� ,4+,� WdZ� ,4+-)

$11%� :[b]_kc'� m^_Y^� ^WZ� de� _dj[dj_ed� e \� hWj_\o_d]� j^[� ,403� ;edj_d[djWb� K^[b\� ;edl[dj_ed'�
edbo� [dWYj[Z�fhef[h� bw]_ibWj_ed� ed� j^[� ikX`[Yj� _d� ,414)� K[[� PUMYH� dej[� 22)

$12%� L^[� ,414� ZwY_i_ed� e \� j^[� Adj[hdWj_edWb� ;ekhj� e \� Bkij_Y[� _d� j^[� Fehj^� K[W� ;edj_d[djWb�
K^[b\�;Wi[i� $i[[� Z\WYH�dej[� 0-%� YWd� X[�c[dj_ed[Z� _d� j^_i� h[if[Yj'� je][j^[h�m_j^� j^[�fhwfWhWj_ed�
e \� j^[� ceij� h[Y[dj� Md_j[Z� FWj_edi� ;ed\[h[dY[� ed� j^[� DWm� e \� j^[� K[W� $^[h[_dW\j[h� Y_j[Z� W(i�
MF;DGK%�m^_Y^�ef[d[Z�_ji� Zeehi�_d� ,42.� WdZ� bWij[Z�kdj_b� ,43-)� L^[�bWjj[h'� Wi�_j�jkhd[Z�ekj'� ^WZ�
W�fhe\ekdZ� _cfWYj� ed� j^[� _iik[)

$13%� =nfeiw� Z[i� cej_\i'� 2VJ%� WHYP%� ;^WcXh[� Fe)� 2+4*,'� f)� -� $,44-(,44.%)
$14%� @[h[_dW\j[h� Y_j[Z� Wi� ,410� <hW\j� 9]h[[c[dj)� K[[�? 9 M L A= J '� H^)'� àD [�fbWj[Wk� Yedj_d[djWb�

Z[�bW�:[b]_gk[�[j�iW�Zwb_c_jWj_ed� 5� Ik[bgk[i� hw\b[nj_edi� ikh�bW�dej_ed�ZçWYYehZ�_cfb_Y_j[�â'�_d�1VSSV$
X\L�Z\Y�SH�0LSNPX\L� L[�SH�UV\]LSSL� 1VU]LU[PVU�KLZ�<H[PVUZ� CUPLZ�Z\Y�SL�KYVP[�KL� SH�TLY� $K9 DE GF '� B)�"�
> J 9 F ; C P '� =)'� [Zi)%'� .+� ;ebb[Yj_ed� Z[� Zhe_j� _dj[hdWj_edWb� $;[djh[� Z[� Zhe_j� _dj[hdWj_edWb� ä �
Md_l[hij_jw� D_Xh[� Z[� :hkn[bb[i� "� ;[djhkc� leeh� Adj[hdWj_edWWb� J[Y^j� ä � Nh_`[� Md_l[hi_j[_j�
:hkii[b�6� 9Yj[i� Z[� bW� `ekhdw[� Zk� -0� del[cXh[� ,44/%'� :hkn[bb[i'� :hkobWdj'� f)� ,+3'� ,,+� $,440%)



.0- =JAC� >J9F;CP

Bkij_Y[�$2+%)� K_dY[� j^[� F[j^[hbWdZi� mWdj[Z� je� h[bo� kfed� j^_i� ZhW\j� W]h[[(
c[dj� je� ijh[d]j^[d� j^[_h� Wh]kc[dj� j^Wj� j^[� fh_dY_fb[� e\� [gk_Z_ijWdY['� Wi�
_dYehfehWj[Z�_d�9hj)� 1� e\�j^[� ,403� ;edj_d[djWb�K^[b\�;edl[dj_ed� Z_Z�h[\b[Yj�
YkijecWho� bWm'� f[hc_ii_ed� mWi� h[gk[ij[Z� je� Yecckd_YWj[� j^[� Yedj[dj� e\�
j^_i� W]h[[c[dj� je� j^[�;ekhj)� L^[�:[b]_Wd� i_Z[�h[fb_[Z�j^Wj� _j�^WZ�de� eX`[Y(
j_edi'� Xkj� ijWj[Z� j^Wj� j^[� ZhW\j� W]h[[c[dj� YekbZ� edbo� X[� i_]d[Z� W\j[h� j^[�
:[b]_Wd� HWhb_Wc[dj� mekbZ� ^Wl[� ]_l[d� _ji� Yedi[dj�$2,%)
=l[d�j^ek]^�j^[�ckd_Y_fWb� bw]_ibWj_ed� ed�j^[� Yedj_d[djWb� i^[b\�mWi� [dWY(�

j[Z�i^ehjbo� W\j[hmWhZi'� j^[�W]h[[c[dj�mWi�d[l[h�i_]d[Z�$2-%� WdZ�j^[h[�YWc[�
iec[j^_d]� e \�W� bkbb� _d� j^[i[�d[]ej_Wj_edi� YWki[Z�Xo�j^[� iWc[�Z[l[befc[dji�
_d� _dj[hdWj_edWb� bWm� m^_Y^� ^WZ� ijWbb[Z� j^[� :[b]e(:h_j_i^� Z_fbecWj_[�
[nY^Wd][i� ed� j^[� ikX`[Yj�$2.%)

:%� @LSH[LK� SH^� PU�MVYJL

L^[� \ebbem_d]�fWhW]hWf^i� _dj[dZ�je�^_]^b_]^j�j^ei[�[b[c[dji�e \�ckd_Y_fWb�
bWm�j^Wj� Wh[�h[b[lWdj�\hec�W�Zwb_c_jWj_ed�fe_dj�e\�l_[m)� =if[Y_Wbbo�j^[�fei_(
j_ed� e\� :[b]_kc� m_bb� X[� WdWbop[Z� _d� iec[� Z[jW_b)� AdZ_YWj_edi� m_bb� Wbie� X[�
fhel_Z[Z�m_j^� h[if[Yj� je� j^[� <kjY^� ijWj[� fhWYj_Y[� _d� j^_i� h[if[Yj)� >_dWbbo'�
_j�m_bb� X[� Z[cedijhWj[Z� j^Wj� Z[if_j[� j^[i[� bw]_ibWj_l[� Wjj[cfji'� ed�j^[� \_[bZ�
j^[� ]h[Wj[ij� Yed\ki_ed� Yedj_dk[Z� je� h[_]d)

W%� 0LSNP\T#� $2/%

L^h[[�j[nji� Z[i[hl[� if[Y_Wb� Wjj[dj_ed�_d� j^_i� h[if[Yj'� dWc[bo�j^[� bWm�\{n(�
_d]� j^[� Xh[WZj^� e\�j^[� j[hh_jeh_Wb� i[W� e\� ,432� $20%'� j^[� bWm� h[bWj_d]� je� j^[

$2+%� Fej[�\hec�j^[�Hh[i_Z[dj�e \�j^[�:[b]_Wd�Zwbw]Wj_ed�\eh�j^[�Zwb_c_jWj_ed�e\�j^[�Yedj_d[djWb�
i^[b\� X[jm[[d� :[b]_kc� WdZ� L^[� F[j^[hbWdZi� je� j^[� Hh[i_Z[dj� e \� j^[� <kjY^� Zwbw]Wj_ed'� ZWj[Z�
<[Y[cX[h�3'� ,412'� Wi�h[fh_dj[Z�_d�Fehj^�K[W�;edj_d[djWb�K^[b\�;Wi[i'� ,413�7%=%8%� >SLHKPUNZ#�GhWb�
9h]kc[dji'� <eYkc[dji'� Neb)� ,'� ff)� 0/1(0/4'� _dYbkZ_d]� W�cWf� WdZ� Wd�=d]b_i^� jhWdibWj_ed� e \�j^[�
eh_]_dWb� >h[dY^� j[nj)

$2,%� 7IPK%
$2-%� L^[� hwi[hlWj_edi� YedY[hd_d]� j^[� O_[b_d][d� $WXekj� j^_i� _iik[� i[[� PUMYH� dej[� ,04� WdZ�

WYYecfWdo_d]� j[nj%'�m^_Y^� j^[� ]el[hdc[dj� e \�j^[�F[j^[hbWdZi� ^WZ� WffWh[djbo� WjjWY^[Z� je� j^_i�
ZhW\j� W]h[[c[dj'� fhel[Z�kdWYY[fjWXb[� je�:[b]_kc)� K[[� PUMYH� dej[�---� WdZ� j^[� \khj^[h� h[\[h[dY[i�
je� X[� \ekdZ� j^[h[)

$2.%� K[[� Z[PWYH� dej[� 12)
$2/%� J[\[h[dY[� YWd� \_hij�e \�W_b� X[�cWZ[� je� W� i_c_bWh� i[Yj_ed� YedY[hd_d]�:[b]_kc� _d�W�fh[l_eki�

Whj_Yb[�Xo� j^[�fh[i[dj� Wkj^eh� 5� K[[�> J 9 F ; C P '�=)'� à�EWh_j_c[�:ekdZWho�9]h[[c[dji� 5�L^[�;Wi[�e\�
:[b]_kc�â'� Z\WYH� dej[� 0,'� ff)� /+1(/,0)� >eh� W� ceh[� ]wdwhWb'� Wi� m[bb� Wi� ceh[� h[Y[dj� WdWboi_i� e\�
:[b]_Wd� ijWj[� fhWYj_Y[� m_j^� h[if[Yj� je� j^[� bWm� e \�j^[� i[W'� i[[� > J 9 F ; C P '� =)'� à:[b]_kc� WdZ� j^[�
DWm� e \�j^[� K[Wâ'� Z\WYH� dej[� 0,'� ff)� .2(41)

$20%� De_� \_nWdj� bW� bWh][kh� Z[� bW� c[h� j[hh_jeh_Wb[� X[b]['� GYjeX[h� 1'� ,432'� ;VUP[L\Y� ILSNL� Zk�
--� eYjeXh[� ,432'�f)� ,0-4+)�@[h[_dW\j[h�Y_j[Z�Wi� ,432�DWm�ed� j^[�L[hh_jeh_Wb� K[W)�>eh�Wd�WdWboi_i'�
i[[�> J9F ; C P '�=)'� à�:[b]_kc�=nj[dZi� _ji�L[hh_jeh_Wb� K[W�kf� je� ,-�FWkj_YWb�E_b[i�â'� -+�@L]\L�0LSNL�
KL� 2YVP[� 7U[LYUH[PVUHS� ff)� /,(2,� $,432*,%� WdZ� Xo� j^[� iWc[� Wkj^eh� à< [� :[b]_iY^[� m[j][l_d]� j[h�
k_jXh[_Z_d]�lWd�Z[�j[hh_jeh_Wb[� p[[�[d�Z[�_dj[hd[�h[Y^jiehZ[�â� $L^[�:[b]_Wd�=dWYjc[dj�;edY[hd_d]�
j^[� =nj[di_ed� e \� j^[� L[hh_jeh_Wb� K[W� WdZ� j^[� Ekd_Y_fWb� Koij[c� e \� DWm%'� 0,� @LJO[ZR\UKPN�
ELLRISHK� ff)� 2-4(2/.� $,432(33%)� L^[� eh_]_dWb� >h[dY^� j[nj� e \� j^_i� [dWYjc[dj� YWd� Wbie� X[� \ekdZ
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[ijWXb_i^c[dj� e\�W�\_i^_d]�ped[�e\�,423� $21%� WdZ�j^[�bWm�ed�j^[�:[b]_Wd�Yed(
j_d[djWb�i^[b\�e \�,414�$22%)� Ad�l_[m�e\�h[if[Yj_d]�j^[�Y^hedebe]_YWb�ehZ[h'� j^[�
Yedj_d[djWb� i^[b\�m_bb� X[� WZZh[ii[Z� \_hij'� \ebbem[Z� Xo� j^[� \_i^_d]� ped[� WdZ�
ikXi[gk[dbo� j^[� j[hh_jeh_Wb� i[W)
:[b]_kc�d[l[h�WZ^[h[Z�je�j^[� ,403�;edj_d[djWb� K^[b\�;edl[dj_ed�X[YWki[�

j^_i� Yekdjho�^WZ� \kdZWc[djWb� eX`[Yj_edi� je� j^[� ef[d([dZ[Z�Zw\_d_j_ed� Yed(�
jW_d[Z� _d� j^Wj� ZeYkc[dj� m^_Y^� YekbZ� feii_Xbo� ^Wl[� W� d[]Wj_l[� _cfWYj� ed�
j^[�:[b]_Wd� \_i^_d]�_dj[h[iji�_d�i[Z[djWho�if[Y_[i�$23%)� :[b]_kc�h[Yj_\_[Z�j^_i�
i^ehjYec_d]� Xo� _dYbkZ_d]� W� l[ho� YedYh[j[� Zwb_c_jWj_ed� Whj_Yb[� _d� _ji� ,414�
DWm� ed� j^[� ;edj_d[djWb� K^[b\� 5

à�DW�Zwb_c_jWj_ed�Zk�fbWj[Wk�Yedj_d[djWb�X[b][�l_i(t(l_i�Zk�fbWj[Wk�Yedj_d[d(
jWb� Zk�JeoWkc[(Md_�Z[�?hWdZ[(:h[jW]d[�[j�ZçAhbWdZ[�Zk�FehZ�[ij�Yedij_jkw[�
fWh�bW�b_]d[�cwZ_Wd[�Zedj� jeki�b[i�fe_dji�iedj� wgk_Z_ijWdji� Z[i�fe_dji�b[i�fbki�
fheY^[i�Z[i�b_]d[i�Z[�XWi[�t�fWhj_h�Z[igk[bb[i�[ij�c[ikhw[�bW�bWh][kh�Z[�bW�c[h�
j[hh_jeh_Wb[� Z[� bW� :[b]_gk[� [j� Zk� JeoWkc[(Md_)� ;[jj[� Zwb_c_jWj_ed�f[kj� yjh[�
WcwdW]w[�fWh�kd� WYYehZ�fWhj_Ykb_[h)
DW�Zwb_c_jWj_ed�Zk�fbWj[Wk�Yedj_d[djWb�l_i(t(l_i�Z[i�fWoi�Zedj�b[i�Y~j[i�iedj�

WZ`WY[dj[i� Wkn� Y~j[i� X[b][i'� Yç[ij(t(Z_h[� bW�>hWdY[� [j� b[i�HWoi(:Wi'� [ij� Zwj[h(
c_dw[�fWh�Wffb_YWj_ed�Zk�fh_dY_f[�Z[�bçwgk_Z_ijWdY[�Z[i�fe_dji�b[i�fbki�fheY^[i�
Z[i� b_]d[i� Z[� XWi[� t� fWhj_h� Z[igk[bb[i� [ij� c[ikhw[� bW� bWh][kh� Z[� bW� c[h�
j[hh_jeh_Wb[�Z[�Y^WYkd[�Z[i�fk_iiWdY[i�_djwh[iiw[i)�;[jj[�Zwb_c_jWj_ed�f[kj�yjh[�
WcwdW]w[�fWh�kd� WYYehZ�fWhj_Ykb_[h� Wl[Y� bW�fk_iiWdY[�_djwh[iiw[�â�$24%)

Kec[� Yecc[djWjehi� ^Wl[� bWX[b[Z� j^_i� Whj_Yb[� Wi� ^Wl_d]� X[[d� Z[h_l[Z�
\hec�j^[� ,403�;edj_d[djWb�K^[b\�;edl[dj_ed�$3+%'� W�fe_dj� e\�l_[m�jejWbbo� _d�
b_d[� m_j^� j^[� eXl_eki� Z[i_h[� e\� j^[� :[b]_Wd� 1VUZLPS� Kkc[H[� Wj� j^Wj� j_c[� je

_d� ,,�0\SSL[PU�K\�2YVP[�KL� SH�;LY�f)� ,.� $`k_bb[j� ,433%� WdZ�FWj_edi�Md_[i'�2YVP[� KL� SH�TLY� .� 3]VS\$
[PVU�YeJLU[L�KL�SH�WYH[PX\L�KLZ�c[H[Z�<g�(#�F[m�Qeha'�FWj_edi�Md_[i'� :kh[Wk�Z[i�W\\W_h[i�cWh_j_c[i�
[j� Zk� Zhe_j� Z[� bW�c[h� $dÉ� Z[� l[dj[� >)34)N)2%'� f)� ,� $,44+%)

$21%� De_� fehjWdj� wjWXb_ii[c[dj� Zçkd[� ped[� Z[� fyY^[� Z[� bW� :[b]_gk['� GejeX[h� ,+'� ,423'�
;VUP[L\Y� ILSNL� Zk� -3� ZwY[cXh[� ,423'� ff)� ,044-(,044.)� @[h[_dW\j[h� Y_j[Z� Wi� ,423� DWm� ed� j^[�
>_i^_d]� Red[)

$22%� De_� ikh�b[�fbWj[Wk� Yedj_d[djWb� Z[� bW�:[b]_gk['� Bkd[� ,.'� ,414'�;VUP[L\Y�ILSNL�Zk� 3�eYjeXh[�
,414'� ff)� 4/24(4/3+)� @[h[_dW\j[h� Y_j[Z� Wi� ,414� DWm� ed� j^[� ;edj_d[djWb� K^[b\)� >eh� Wd� WdWboi_i'�
i[[�KE = LK '� H)(>)'� à�DW�be_� Zk� ,.� `k_d� ,414� ikh�b[�fbWj[Wk� Yedj_d[djWb�Z[�bW�:[b]_gk[�i'�_d�;eSHUNLZ�
5HUZOVM�]HU� KLY� ;LLYZJO'� :hkn[bb[i'� :hkobWdj'� ff)� -14(-40� $,42-%)

$23%� 9i� [nfh[ii[Z� Xo� j^[� ]el[hdc[dj� ed� Z_\\[h[dj� eYYWi_edi� 5� =nfeiw� Z[i� cej_\i'� 2VJ%� WHYP%�
;^WcXh[�Fe)� /2,(,'� ff)� ,(-� $,411(,412%'� h[bWj_d]� je� j^[� WZefj_ed� e \�j^[� ,414� DWm�ed� j^[�;ed(
j_d[djWb� K^[b\� !Z\WYH� dej[� 22%'� WdZ� =nfeiw� Z[i� cej_\i'� 2VJ%� WHYP%� ;^WcXh[� Fe)� 20+(,'� ff)� ,(-�
$,414(,412%'� h[bWj_d]� je� j^[� WYY[ii_ed� e \�:[b]_kc� je� W_b� e \�j^[� ,403� ?[d[lW� Yedl[dj_edi� ed� j^[�
bWm�e \�j^[� i[W�m_j^� j^[�[nY[fj_ed'� Wi� `kij�c[dj_ed[Z'� e \ �j^[� ,403� ;edj_d[djWb� K^[b\�;edl[dj_ed)�
K[[� De_� fehjWdj� WffheXWj_ed� Z[i� WYj[i� _dj[hdWj_edWkn� ik_lWdji� 5� ,)� ;edl[dj_ed� ikh� bW� c[h�
j[hh_jeh_Wb[� [j� bW� ped[� Yedj_]kz�6� -)� ;edl[dj_ed� ikh� bW�^Wkj[� c[h�6� .)� ;edl[dj_ed� ikh� bW�fyY^[� [j�
bW� Yedi[hlWj_ed� Z[i� h[iiekhY[i�X_ebe]_gk[i� Z[� bW�^Wkj[�c[h�6� /)� HhejeYeb[�Z[� i_]dWjkh[�\WYkbjWj_l[�
YedY[hdWdj�b[� hx]b[c[dj�eXb_]Wje_h[� Z[i�Z_\\wh[dZi'� \W_ji� t�?[dxl[�b[�-4� Wlh_b� ,403� 6� 0)�;edl[dj_ed�
_dj[hdWj_edWb[�ikh�bç _dj[hl[dj_ed�[d�^Wkj[�c[h�[d�YWi�ZçWYY_Z[dj� [djhW{dWdj� ek�feklWdj�[djhW{d[h�
kd[�febbkj_ed�fWh� b[i� ^oZheYWhXkh[i� [j� Wdd[n['� \W_j[i� t�:hkn[bb[i� b[� -4� del[cXh[� ,414'� Bkbo� -4'�
,42,'� ;VUP[L\Y� ILSNL� Zk� -� \wlh_[h� ,42-'� ff)� ,-/1� [j� i)

$24%� 9hj)� -� e \�j^[� ,414� DWm� ed� j^[� ;edj_d[djWb� K^[b\'� Z\WYH� dej[� 22'� f)� 4/24)
$3+%� KE = LK '� H)(>)'� Z\WYH� dej[� 22'� ff)� -3.(-30)
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^Wl[� j^[i[� jme� j[nji� Yehh[ifedZ� Wi� ckY^� Wi� feii_Xb[�$3,%)� F[l[hj^eb[ii'� _j�
YWddej� X[� Z[d_[Z� j^Wj� \kdZWc[djWb� Z_\\wh[dY[i� Ze� h[cW_d'� ikY^� Wi'� \_hij� e\�
W_b'� j^[� Zemd]hWZ_d]� e\� j^[� hkb[� j^Wj� Zwb_c_jWj_edi� Wh[� je� X[� [\\[Yj[Z� Xo�
W]h[[c[dj� je� W�c[h[� [nY[fj_ed�$3-%'� WdZ� i[YedZbo� j^[� jejWb� WXi[dY[� e\�Wdo�
h[\[h[dY[� je� [OL� if[Y_Wb� Y_hYkcijWdY[i� [nY[fj_ed'� h[ikbj_d]� _d� Wd� kf]hWZ_d]�
e\�j^[� [gk_Z_ijWdY[� hkb[�mWo� X[oedZ� j^[� Yedl[dj_edWb� j[hci� e\� ,403� $3.%)
L^_i� Xb_dZ� h[b_WdY[� ed� j^[� fh_dY_fb[� e\� [gk_Z_ijWdY[� \ekdZ� _ji� kbj_cWj[�

[nfei_j_ed� _d� j^[� ,423� DWm� ed� j^[�>_i^_d]� Red['� m^_Y^� ijWj[Z� 5
à�Ab� [ij� wjWXb_'� Wk(Z[bt� Z[� bW� c[h� j[hh_jeh_Wb[� Z[� bW� :[b]_gk['� kd[� ped[� Z[�

fyY^[�dWj_edWb[� YeklhWdj� bW�fWhj_[� Z[� bW�c[h� Zk�FehZ� i_jkw[� [djh[� b[i� b_]d[i�
cwZ_Wd[i� Zedj�jeki� b[i�fe_dji� iedj� wgk_Z_ijWdji� Z[i� b_]d[i� Z[�XWi[� Z[� bW�c[h�
j[hh_jeh_Wb[� Z[� bW� >hWdY['� Zk� JeoWkc[S(TMd_� [j� Z[i� HWoi(:Wi'� Zçkd[� fWhj'� [j�
Z[� bW�b_]d[�Z[�XWi[� Z[� bW�c[h�j[hh_jeh_Wb[� Z[� bW�:[b]_gk['� ZçWkjh[� fWhj�â�$3/%)

L^_i� j_c[� [l[d� j^[� feii_X_b_jo� je� Z[l_Wj[� \hec� j^[� [gk_Z_ijWdY[�fh_dY_fb[�
Xo� c[Wdi� e\� YedYbkZ_d]� X_bWjwhWb� W]h[[c[dji� ed� j^[� ikX`[Yj� Z_iWff[Wh[Z'�
iec[j^_d]�m^_Y^�^WZ�Wbh[WZo�X[[d�Zemd]hWZ[Z�je�j^[�hWda�e\�[nY[fj_ed�Xo�
j^[� ,414� DWm� ed� j^[� ;edj_d[djWb� K^[b\�$30%)� Eeh[el[h'� Wd� Wdd[n� m^_Y^�
WYYecfWd_[Z�j^[�fWhb_Wc[djWho�ZeYkc[dji�h[bWj_d]�je�j^_i�bWm�if[Y_\_[Z�j^[�
ekj[h�b_c_ji�e\�j^_i�:[b]_Wd�\_i^[ho�ped[�Xo�c[Wdi�e\�YeehZ_dWj[i)� Aj�ijWj[Z� 5

à�D[�iY^wcW�Y_(`e_dj�Zwb_c_j[�bW�ped[�Z[�fyY^[�j[bb[�gkç[bb[�[ij�Zw\_d_[� t�bçWh(
j_Yb[� ,�$31%� Zk�fhe`[j� Z[� be_� [d� \edYj_ed�Z[i�fe_dji� ]we]hWf^_gk[i�c[dj_eddwi�
Y_(Z[iieki� 5)))�â�$32%)

9�Ybei[� iYhkj_do� e\�j^[� [_]^j� YeehZ_dWj[i� b_ij[Z�m_j^� h[if[Yj�je�j^[�<kjY^�
XekdZWho'� _dZ_YWj[i� j^Wj� j^[i[� YeehZ_dWj[i� Wh[� _Z[dj_YWb� je� j^[� ed[i� Yed(�
jW_d[Z�_d� j^[� ,410� <hW\j� 9]h[[c[dj� ed� j^[� Zwb_c_jWj_ed� e\�j^[� Yedj_d[djWb�
i^[b\�X[jm[[d�:[b]_kc� WdZ�j^[�F[j^[hbWdZi'� m^_Y^� _ji[b\�mWi�XWi[Z�ed� j^[�
fh_dY_fb[� e\�[gk_Z_ijWdY[�$33%)
O^[d�j^[�d[]ej_Wj_edi� b[WZ_d]�kf�je�j^[�fh[i[dj� W]h[[c[dji� ijWhj[Z�Zkh(

_d]�j^[�c_ZZb[�e\�j^[� ,44+i'�:[b]_kc� YbW_c[Z�W� ,-�d)c)� j[hh_jeh_Wb�i[W�XWi[Z�
ed� bw]_ibWj_ed� WZefj[Z� W� \[m� o[Whi� [Whb_[h�$34%)� L^_i� l[ho� Xh_[\� ,432� bWm'

$3,%� 9l_i� Zk� ;edi[_b� ZçrjWj'� 2VJ%� WHYP%� ;^WcXh[�Fe)� /2,(,'� ff)� /(2� $,411(,412%)� ;edY[hd_d]�
j^[� h[cWhai� cWZ[�Xo� j^_i�XeZo�m_j^� h[if[Yj� je� j^[� Zwb_c_jWj_ed�fhel_i_ed'� i[[�ceh[� if[Y_\_YWbbo�
f)� 0)

$3-%� 9i� h[cWha[Z� Xo� N 9 D D r = '� ;^)'� :L� WSH[LH\� JVU[PULU[HS� KHUZ� SL� KYVP[� WVZP[PM�HJ[\LS#� HWh_i'�
HwZed['�f)� ,4+� $,42,%'�m^e'� W\j[h�^Wl_d]�WdWbop[Z�j^[� ,414�DWm�ed�j^[�;edj_d[djWb�K^[b\�_d�iec[�
Z[jW_b'� ZhWmi� Wjj[dj_ed� je� j^[�\WYj� j^Wj� j^[�ifwY_\_w� ^_[hWhY^o� je�X[�\ekdZ� _d� j^[�;edl[dj_ed�mWi�
dej� h[jW_d[Z� _d� j^[� ckd_Y_fWb� bWm)

$3.%� > J 9 F ; C P '� =)'� àEWh_j_c[�:ekdZWho�9]h[[c[dji� 5� L^[�;Wi[� e \�:[b]_kcâ'� Z\WYH� dej[�0,'�
ff)� /+4(/,+)� L^_i� ijh_Yj� _dj[hfhwjWj_ed�mWi� ceh[el[h� [nfb_Y_jbo� [dZehi[Z�Xo� j^[�:[b]_Wd� ]el[hd(
c[dj� Wj� Z_\\[h[dj� eYYWi_edi� bWj[h� ed)� K[[� PIPK%'� f)� /,+)

$3/%� 9hj)� ,� e \�j^[� ,423� DWm� ed� j^[� >_i^_d]� Red['� Z\WYH� dej[� 21'� f)� 044-)
$30%� K[[� Z\WYH� dej[� 3.� WdZ� WYYecfWdo_d]� j[nj)
$31%� L^_i� Zw\_d_j_ed� ^Wi� X[[d� h[fheZkY[Z�Z\WYH� dej[� 3/� WdZ� WYYecfWdo_d]� j[nj)
$32%� JWffehj� \W_j� Wk� dec� Z[� bW� ;ecc_ii_ed� Z[i� W\\W_h[i� wjhWd]xh[i� [j� Z[� bW� YeefwhWj_ed� Wk�

Zwl[beff[c[dj'� 2VJ%� WHYP%� ;^WcXh[�Fe)� -1.(-'� f)� .� $,422(,423%)
$33%� K[[� Z\WYH� dej[� 2+'� Wi� m[bb� Wi� j^[� j[nj� \ebbem_d]� j^Wj� dej[)
$34%� ,432� DWm�ed� j^[�L[hh_jeh_Wb� K[W'� Z\WYH�dej[�20� WdZ�\khj^[h�h[\[h[dY[i�je� X[�\ekdZ�j^[h[)
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m^_Y^� Yekdji� edbo� jme� Whj_Yb[i'� Ze[i� dej� YedjW_d� W� Zwb_c_jWj_ed� fhel_i_ed)�
:kj�_j�_i�_dj[h[ij_d]�je�dej[�j^Wj� j^[�eh_]_dWb� ZhW\j�fhefei[Z�Xo�j^[�]el[hd(�
c[dj� Z_Z�_dYbkZ[� ikY^� W� YbWki[�$4+%)� AdZ[[Z'� j^[� eh_]_dWb� 9hj)� -� ijWj[Z�j^Wj�
bWjwhWb� Zwb_c_jWj_ed� W]h[[c[dji� mekbZ� X[� YedYbkZ[Z� je� j^_i� [\\[Yj)� O^[d�
YecfWh[Z�m_j^� j^[� h[if[Yj_l[� fhel_i_edi� e\� j^[� Yedj_d[djWb� i^[b\�$4,%� WdZ�
\_i^[ho� ped[� bw]_ibWj_ed�$4-%'� m_j^�j^[_h�^[Wlo� [cf^Wi_i� ed�j^[�[gk_Z_ijWdY[�
fh_dY_fb['� ed[� YWddej� Xkj� cWha� j^[� jejWbbo� d[m� Yekhi[� j^_i� j[hh_jeh_Wb� i[W�
[dWYjc[dj� _dj[dZ[Z� je� \ebbem� Xo� i_cfbo� ijWj_d]� j^Wj� W]h[[c[dji� mekbZ�
^Wl[� je� X[� YedYbkZ[Z� m_j^ekj� cWa_d]� Wdo� h[\[h[dY[� m^Wjie[l[h� je� j^[�
c[j^eZ� je� X[� \ebbem[Z�m^[d� Ze_d]� ie)

L^[� :[b]_Wd� 1VUZLPS� Kkc[H[� mWi� e \� j^[� ef_d_ed� j^Wj� j^[� YbWki['� _d� _ji�
fhefei[Z� \ehc'� mWi� h[ZkdZWdj� X[YWki[� _j� bWYa[Z� W� Yb[Wh� bw]Wb� Yedj[dj'�
kdb[ii� j^[� [n[Ykj_l[� _dj[dZ[Z�je� h[gk[ij� Wd� Wdj_Y_fWj[Z� WffhelWb� \hec� j^[�
b[]_ibWjeh)� A \ � j^[� bWjj[h� ^WZ� _dZ[[Z� X[[d� j^[� _dj[dj_ed� e\� j^[� ]el[hdc[dj'�
j^[� j[nj'� WYYehZ_d]� je� j^[� 1VUZLPS� Kkc[H[#� i^ekbZ� hWj^[h� X[� ZhW\j[Z� _d� j^[�
\ebbem_d]�cWdd[h� 5

à�D[i� WYYehZi�gk[�b[�Je_� YedYbkj�Wkn� \_di� Z[�Zwj[hc_d[h�b[i�b_c_j[i� bWjwhWb[i�
Z[� bW�c[h� j[hh_jeh_Wb[� Z[� bW� :[b]_gk[� Wl[Y� Y[bb[i� Z[� bW�>hWdY['� Zçkd[�fWhj'� [j�
Z[i�HWoi(:Wi'� ZçWkjh[�fWhj'� fheZk_i[dj�b[kh�fb[_d�[j�[dj_[h�[\\[j� t� bW�ZWj[�gk[�
b[�Je_� \_n[�â�$4.%)

:Wi[Z� ed�j^[i[�ik]][ij_edi'� j^[� ]el[hdc[dj� h[ZhW\j[Z�j^[� Whj_Yb[� YedY[h(�
d[Z� je� h[WZ� 5

à�D[i� WYYehZi� gk[�b[�Je_� YedYbkj� Wkn�\_di� Z[� Zwj[hc_d[h�b[i� b_c_j[i� bWjwhWb[i�
Z[�bW�c[h�j[hh_jeh_Wb[� Z[� bW�:[b]_gk[� Wl[Y� Y[bb[i� Z[� bW�>hWdY['� Zçkd[� fWhj'� [j�
Z[i�HWoi(:Wi'� ZçWkjh[� fWhj'� iehj_hedj� b[kh�fb[_d� [j� [dj_[h�[\\[j�$4/%�â)

L^[� ec_ii_ed� e \�à�t�bW� ZWj[� gk[�b[�Je_� \_n[�â�mWi� j^[� edbo� _dijWdY[�m^[h[�
j^[� Yecc[dji� e \�j^[� 1VUZLPS� K kc[H[� m[h[� dej� Zkbo� _dYehfehWj[Z� _d�j^[�]el(
[hdc[dj�ZhW\j�fh[i[dj[Z�je�HWhb_Wc[dj)� L^_i�mWi�[nfbW_d[Z�Xo�j^[�\WYj�j^Wj�
j^[� ]el[hdc[dj� ZhW\j� cWZ[� ki[� e\� W� ijWdZWhZ� \ehckbW'� dehcWbbo� h[b_[Z�
kfed� _d� i_c_bWh� Y_hYkcijWdY[i)� Eeh[el[h'� \hec� Wd� _dj[hdWj_edWb� bw]Wb�
f[hif[Yj_l['� j^[�ZWj[�e\�j^[�[djho�_dje� \ehY[�e\�X_bWjwhWb� W]h[[c[dji� _i�d[l[h�
Z[j[hc_d[Z� Xo� ed[� e\�j^[� fWhj_[i� Wbed[�$40%)
L^[i[� ZeYkc[dji� m[h[� j^[d� ikXc_jj[Z� je� j^[�@eki[� e\�J[fhwi[djWj_l[i)�

L^_i� j_c['� ^em[l[h'� _j�m[h[�j^[�c[cX[hi� e\�j^[�>eh[_]d�9\\W_hi�;ecc_ii_ed�
e\�j^[�@eki[� e\�J[fhwi[djWj_l[i� m^e� hW_i[Z� \kdZWc[djWb� eX`[Yj_edi� je� j^[�
Whj_Yb[�_d�gk[ij_ed'� Y^Wd][Z�WYYehZ_d]�je�j^[�h[cWhai�ik]][ij[Z�Xo�j^[�1VU$
ZLPS� K kc[H[#� i_dY[� j^[� Yedij_jkj_edWb� fhwhe]Wj_l[i� e\�j^[� b[]_ibWjeh� mekbZ� X[

$4+%� K[[�> J 9 F ; C P '�=)'� à�:[b]_kc�=nj[dZi� _ji� L[hh_jeh_Wb� K[W�kf� je� ,-�FWkj_YWb�E_b[i�â'� Z\WYH�
dej[� 20'� ff)� 00(01� m^[h[� j^[� \kbb� j[nj� e \�j^_i� eh_]_dWb� ZhW\j� _i� h[fheZkY[Z)

$4,%� K[[�Z\WYH� dej[� 24� WdZ� WYYecfWdo_d]� j[nj)
$4-%� K[[� Z\WYH� dej[� 3/� WdZ� WYYecfWdo_d]� j[nj)
$4.%� 9l_i� Zk� ;edi[_b� ZçrjWj'� 2VJ%� WHYP%� ;^WcXh[�Fe)� 10.*,'� f)� .� $,431(,432%)
$4/%� Hhe`[j� Z[� be_'� 2VJ%� WHYP� ;^WcXh[� Fe)� 10.*,'� f)� 0� $,431(,432%)
$40%� =nfeiw� Z[i� cej_\i'� 2VJ%� WHYP%� ;^WcXh[� Fe)� 10.*,'� f)� ,'� -� $,431(,432%)
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_cfW_h[Z� Xo� _j)� :Wi[Z� kfed� 9hj)� 13'� fWhW)� .� e\� j^[� ;edij_jkj_ed'� m^_Y^�
h[gk_h[i� j^Wj� W_b� j[hh_jeh_Wb� XekdZWh_[i� X[� \_n[Z� Xo� bWm'� _)[)'� Xo� HWhb_W(�
c[dj�$41%'� j^[� Wh]kc[dj� mWi� Z[l[bef[Z� j^Wj� j^[� fhefei[Z� Whj_Yb[� mekbZ�
[cfem[h� j^[� [n[Ykj_l[� je� Ze� j^Wj� W_b� Xo� _ji[b\�$42%)

=l[d�j^ek]^� j^[� Ye][dYo� e\�ikY^� Wh]kc[djWj_ed� YWd�X[� gk[ij_ed[Z�$43%'�
j^[� ]el[hdc[dj� WYY[fj[Z� j^_i� h[Wied_d]� WdZ� m_j^Zh[m� j^[� Whj_Yb[� YedY[h(�
d[Z'� cWa_d]� j^[� ZhW\j� [l[d� i^ehj[h� j^Wd� _j� Wbh[WZo�mWi�$44%)

X%� BOL� <L[OLYSHUKZ� $,++%

A\� ed[� jh_[i� je� beea� \eh� i_c_bWh� h[b[lWdj� bw]_ibWj_l[� fhel_i_edi� _d� j^[�
F[j^[hbWdZi'� W� ]h[Wj� i_c_bWh_jo� [n_iji� m^[d� YecfWh[Z� m_j^� j^[� :[b]_Wd�
i_jkWj_ed� `kij� Z_iYkii[Z)� L^[�fh[i[dj� el[hl_[m�m_bb� j^[h[\eh[� \eYki� ed�j^h[[�
bw]_ibWj_l[� [dWYjc[dji� 5� L^[� bWm� [nj[dZ_d]� j^[� j[hh_jeh_Wb� i[W� \hec� .� je�
,-� dWkj_YWb� c_b[i� $d)c)%� $,+,%'� j^[� bWm� h[bWj_d]� je� j^[� [ijWXb_i^c[dj� e\� W�
\_i^_d]� ped[�$,+-%� WdZ�j^[� bWm� ed� Yedj_d[djWb� i^[b\�c_d_d]�$,+.%)� Aj�m_bb� X[�
dej[Z� j^Wj� j^[� j_c_d]� e\� j^[i[� [dWYjc[dji� Yehh[ifedZi� hek]^bo� m_j^� j^[�
h[if[Yj_l[�:[b]_Wd�bw]_ibWj_ed�c[dj_ed[Z� WXel[)� L^[�Y^hedebe]_YWb� ehZ[h'� Wi�
W� Yediwgk[dY['� Ye_dY_Z[i� Wi� m[bb)
;edjhWho�je�:[b]_kc'� j^[�<kjY^�bWm�ed�Yedj_d[djWb�i^[b\�c_d_d]�Ze[i�UVj�

_dYbkZ[� W� Zwb_c_jWj_ed�fhel_i_ed)� 9bie� YedjhWho�je� j^[�:[b]_Wd�fei_j_ed'� j^[�
F[j^[hbWdZi� Z_Z�hWj_\o� j^[� ,403� ;edj_d[djWb� K^[b\�;edl[dj_ed�$,+/%)� Ad�j^[�
Yedj[nj� e\� j^[� bWjj[h� Yedl[dj_ed'� j^[� <kjY^� fei_j_ed� m_j^� h[if[Yj� je� j^[�
Zwb_c_jWj_ed�c[j^eZ�mWi� iec[m^Wj� YbWh_\_[Z�i_dY[� j^_i� Yekdjho� eX`[Yj[Z�je�
W_b� ZwYbWhWj_edi� WdZ� hwi[hlWj_edi� cWZ[� Xo� Yekdjh_[i� [bWXehWj_d]� ed� j^[

$41%� L^_i� Whj_Yb[� _i� _Z[dj_YWb� je� j^[� Yehh[ifedZ_d]� fhel_i_ed� $9hj)� ,12� Ñ�,� _d� MPUL"� e \� j^[�
h[Y[djbo� Ye(ehZ_dWj[Z� ;edij_jkj_ed� WdZ� h[WZi� 5� àFkbb[� Y[ii_ed'� dkb� wY^Wd]['� dkbb[� WZ`edYj_ed� Z[�
j[hh_je_h['� d[� f[kj� Wle_h� b_[k� gkç[d� l[hjk� Zçkd[� be_�â)� ;eehZ_dWj[Z� ;edij_jkj_ed� e \ �>[XhkWho� ,2'�
,44/'�;VUP[L\Y� ILSNL� Zk� ,2� \wlh_[h� ,44/'� f)� /+0/'� /,+2)

$42%� JWffehj� \W_j� Wk� dec� Z[� bW� ;ecc_ii_ed� Z[i� h[bWj_edi� [njwh_[kh[i'� 2VJ%� WHYP%� ;^WcXh[�
Fe)� 1.0*-'� f)� -� $,431(,432%)

$43%� > J 9F ; C P '� =)'� à:[b]_kc� =nj[dZi� _ji� L[hh_jeh_Wb� K[W� kf� je� ,-� FWkj_YWb� E_b[iâ'� Z\WYH�
dej[� 20'� ff)� 1,(1.)

$44%� 7IPK%� 9hj)� -� mWi� Z[b[j[Z� WdZ� j^[� \ehc[h'� WdZ� \_dWb� 9hj)� .� X[YWc[� j^[� d[m�9hj)� -)
$,++%� >eh� W� h[Y[dj� WdWboi_i� e \�<kjY^� ijWj[� fhWYj_Y[�m_j^� h[if[Yj� je� j^[� bWm� e\� j^[� i[W'� i[[�

< GL AF ?9 '�@)� "'� KGGFK'�9)'� à�L^[�F[j^[hbWdZi� WdZ� j^[�DWm� e \�j^[�K[W�â'� _d�BOL�:H^� VM�[OL�ALH� .�
BOL� 3\YVWLHU� CUPVU� HUK� P[Z� ;LTILY� A[H[LZ#� Z\WYH� dej[�0,'� ff)� .10(/-1)

$,+,%� O[j� ]h[dp[d� F[Z[hbWdZi[� j[hh_jeh_Wb[� p[[� $^[h[_dW\j[h� Y_j[Z� Wi� F[j^[hbWdZi� L[hh_jeh_Wb�
K[W�<wcWhYWj_ed�9Yj%'� BWdkWho� 4'� ,430'�A[HH[ZISHK� !;VUP[L\Y"�Fe)� ,-4� $,430%)

$,+-%� :[ibk_j� _dij[bb_d]� l_ii[h_`ped[� $^[h[_dW\j[h� Y_j[Z� Wi� <[Yh[[� ed� j^[� =ijWXb_i^c[dj� e \� W�
>_i^_d]�Red[%'�Fel[cX[h�-.'� ,422'�A[HH[ZISHK� !;VUP[L\Y"�Fe)� 110� $,422%)� L^[�[dWXb_d]�bw]_ibWj_ed�
^WZ�X[[d�fWii[Z� W�\[m�cedj^i�[Whb_[h)�K[[�EWY^j_]_dim[j�_dij[bb_d]�l_ii[h_`ped[�$^[h[_dW\j[h�Y_j[Z�
Wi� =dWXb_d]� Dw]_ibWj_ed� \eh� j^[� =ijWXb_i^c[dj� e \� W� >_i^_d]� Red[%'� Bkd[� 3'� ,422'� A[HH[ZISHK�
!;VUP[L\Y"� Fe)� ./0� $,422%)

$,+.%� E_`dm[j� Yedj_d[djWWb�fbWj� $^[h[_dW\j[h� Y_j[Z� Wi�;edj_d[djWb� K^[b\�E_d_d]�9Yj%'� K[fj[c(
X[h� -.'� ,410'� A[HH[ZISHK� $;VUP[L\Y%� Fe)� /-3� $,410%)

$,+/%� FWc[bo� ed� >[XhkWho� ,3'� ,411'� _)[)� W� \[m�cedj^i� W\j[h� j^[� WZefj_ed�e \�j^[�;edj_d[djWb�
K^[b\�E_d_d]�9Yj)
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à�if[Y_Wb� Y_hYkcijWdY[i�â� [b[c[dj� _dYbkZ[Z� _d� _ji�9hj)� 1�$,+0%'� m^_b[� h[cW_d(
_d]�i_b[dj�ed�j^ei[�ijh[ii_d]�j^[�[gk_Z_ijWdj� Wif[Yj�je�X[�\ekdZ�_d�j^Wj�iWc[�
Whj_Yb[�$,+1%)

L^[� ,422� \|i^[h_[i� bw]_ibWj_ed'� ed�j^[� ej^[h�^WdZ'� Z_Z�_dYbkZ[� W� Zwb_c_jW(
j_ed� fhel_i_ed� WYYehZ_d]� je� m^_Y^� j^[� ekj[h� b_c_ji� e\�j^Wj� ped[� i^ekbZ� X[�
[ijWXb_i^[Z� Xo� W]h[[c[dj�$,+2%)� O_j^� h[if[Yj� je� j^[� Zwb_c_jWj_ed�
W]h[[c[dji� Wbh[WZo� YedYbkZ[Z�Xo�j^_i� Yekdjho'� j^[�<[Yh[[� _ji[b\�WZZ[Z�j^Wj�
ekj[h�b_c_ji�e\�j^[�<kjY^�\|i^[ho�ped[�mekbZ�Ye_dY_Z[�m_j^�j^[i[�Yedj_d[djWb�
i^[b\�XekdZWh_[i� $,+3%)

>_dWbbo'� j^[� ,430� bWm� [nj[dZ_d]� j^[� <kjY^� j[hh_jeh_Wb� i[W� je� ,-� d)c)�
h[b_[Z�ed� Wd� _Z[dj_YWb�fhel_i_ed� Wi� j^[� \|i^[h_[i� bw]_ibWj_ed� je� Z[j[hc_d[�j^[�
bWjwhWb� XekdZWh_[i� e\� j^_i� [nj[dZ[Z� ped['� dWc[bo� Xo� W]h[[c[dj�$,+4%)�
KWb_[dj� \[Wjkh[� e\�j^_i� bw]_ibWj_ed�$,,+%� _i� j^[� _dYbki_ed'� X[i_Z[i� W� ijWdZWhZ�
fhel_i_ed� ed� j^[� XWi[b_d[i� \hec� m^_Y^� j^[� j[hh_jeh_Wb� i[W� _i� je� X[�
c[Wikh[Z�$,,,%'� e\�W�if[Y_Wb�ed[�Z[cWhYWj_d]�\eh�fkhfei[i�e\�j^[� Wffb_YWj_ed�
e\�<kjY^� bWm�j^[�XekdZWho� X[jm[[d�j^[� _dj[hdW_�mWj[hi� WdZ�j^[�j[hh_jeh_Wb�
i[W� e\� j^[� F[j^[hbWdZi�$,,-%)� A \ � j^[� \ehc[h� Yb[Whbo� ^Wi� Wd� _dj[hdWj_edWb�
Y^WhWYj[h'� j^[� \_[bZ� e\�efwhWj_ed� e\�j^[� bWjj[h'� ed� j^[� ej^[h� ^WdZ'� i[[ci� je�
X[� W_c[Z�fh_cWh_bo� Wj� j^[� ckd_Y_fWb� b[l[b)� :kj� j^_i� _dj[hfhwjWj_ed'� m^_Y^�
mekbZ� Z[do� Wdo� [\\[Yj� je� j^[� KY^[bZj� [ijkWho� Ybei_d]� b_d[�$,,.%� \hec� W�
Zwb_c_jWj_ed�fe_dj�e\�l_[m'� _i� \Wh�\hec� [l_Z[dj� jWa_d]�_dje� WYYekdj�j^[� Yed(

$,+0%� L^_i� Yekdjho�j^ki�eX`[Yj[Z� je� j^[�>h[dY^� ZwYbWhWj_ed'� h[ijh_Yj_d]� j^[� Wffb_YWj_ed�e\�j^[�
fh_dY_fb[� e \�[gk_Z_ijWdY[�m^_b[� Wj� j^[� iWc[� j_c[� _dZ_eWj_d]� Y[hjW_d� Wh[Wi� Wbed]� _ji� YeWij� m^[h['�
WYYehZ_d]� je� j^[� >h[dY^� ]el[hdc[dj'� if[Y_Wb� Y_hYkcijWdY[i� m[h[� fh[i[dj)� F[_j^[h� YekbZ� j^[�
F[j^[hbWdZi� WYY[fj� j^[� AhWd_Wd� hwi[hlWj_ed� [nj[dZ_d]� j^[� Wffb_YWj_ed� e \�j^[�if[Y_Wb� Y_hYkcijWd(
Y[i� hkb[� je� j^[� feii_Xb[� Wffb_YWj_ed� e \� j^[� ^_]^� mWj[h� cWha� _d� Zwb_c_jWj_ed� Z_ifkj[i)� Aj� \_dWbbo�
WYj[Z� b_a[m_i[� m_j^� h[if[Yj� je� j^[� ZwYbWhWj_ed� cWZ[� Xo�N[d[pk[bW� m^_Y^� Wbie� _dZ_YWj[Z� Y[hjW_d�
Wh[Wi�m^[h[� if[Y_Wb� Y_hYkcijWdY[i� ^WZ� je� X[� jWa[d� _dje� Yedi_ZwhWj_ed)� 9i� WYY[ii_Xb[� ed� Adj[hd[j�
Wj� à�^jjf5**mmm)kd)eh]*<[fji*Lh[Wjo*\bdWb*ji-*d[m\_b[i*fWhj(Xee*nn_(Xee*nn_(/)^jcb� â� ed�
>[XhkWho� /'� ,444)

$,+1%� Fe� eX`[Yj_edi� m[h[� beZ][Z� m_j^� h[if[Yj� je� j^[� ;^_d[i[� ZwYbWhWj_ed� m^_Y^'� PU[LY� HSPH'�
ijWj[Z� j^Wj� [nfei[Z� heYai� WdZ� _ib[ji� i^Wbb� dej� X[� jWa[d� _dje� Yedi_ZwhWj_ed'� _)[)� i^Wbb� dej� X[� Yed(�
i_Z[h[Z� Wi� if[Y_Wb� Y_hYkcijWdY[i)� 9bie� j^[� hwi[hlWj_ed� e \� \ehc[h� Qk]eibWl_W'� m^_Y^� ekjh_]^j�
ijWj[Z� j^Wj� j^_i� Yekdjho� Z_Z�dej� h[Ye]d_p[� Wdo�if[Y_Wb� Y_hYkcijWdY[i�mWi� dej� eX`[Yj[Z)� K[[� PIPK%

$,+2%� 9hj)� .� e \� j^[� =dWXb_d]� Dw]_ibWj_ed� \eh� j^[� =ijWXb_i^c[dj� e \� W� >_i^_d]� Red['� Z\WYH�
dej[� ,+-)

$,+3%� 9hj)� ,� e \�j^[� <[Yh[[� ed� j^[� =ijWXb_i^c[dj� e \�W� >_i^_d]� Red['� Z\WYH� dej[� ,+-)
$,+4%� 9hj)� .� $,%� e \� j^[� F[j^[hbWdZi� L[hh_jeh_Wb� K[W� <wcWhYWj_ed�9Yj'� Z\WYH� dej[� ,+,)
$,,+%� Gd� j^_i� fe_dj� i[[� Wbie� > J 9 F ; C P '� =)'� à:[b]_kc� =nj[dZi� _ji� L[hh_jeh_Wb� K[W� kf� je�

,-� FWkj_YWb�E_b[i�â'� Z\WYH� dej[� 20'� ff)� 14(2+)
$,,,%� 9hj)� ,� e \�j^[�F[j^[hbWdZi� L[hh_jeh_Wb� K[W� <wcWhYWj_ed� 9Yj'� Z\WYH� dej[� ,+,)
$,,-%� 7IPK%#� 9hj)� -)
$,,.%� 7IPK%#� 9hj)� -� $-%$W%)� L^[� b_d[� _d� gk[ij_ed� _i� ZhWmd� X[jm[[d� W� fe_dj� m^[h[� j^[� [Wij[hd�

[njh[c_jo�e \�j^[�bWdZ�XekdZWho� h[WY^[i� j^[� bem(mWj[h�b_d[� Wbed]�j^[�YeWij� ed� j^[� ed[� ^WdZ'� WdZ�
j^[� Eeb[d^ee\Z� b_]^j^eki[� ed� j^[� _ib[� e \�OWbY^[h[d� ed� j^[� ej^[h)� >eh� W� l_ikWb� f[hY[fj_ed'� i[[�
cWf� ,)

http://www.un.org/Depts/Treaty/flnal/ts2/newfiles/part-boo/xxi-boo/xxi-4.html
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jhWZ_Yjeho�i_]dW_i�]_l[d�Xo�j^[�[YH]H\_�WYeWHYH[VPYLZ� e \�j^_i�[dWYjc[dj�$,,/%�
Wi� m[bb� Wi�<kjY^� ZeYjh_d[�$,,0%)� Aj� _i� Wbie� _dj[h[ij_d]� je�dej['� \eh� _dijWdY['�
j^Wj�j^[i[�ijhW_]^j� b_d[i�\ekdZ�j^[_h�mWo�_dje� Wd�WjbWi� Yecf_b_d]� W_b�ijhW_]^j�
XWi[b_d[i� WhekdZ� j^[� mehbZ� Z[[c[Z� h[b[lWdj� \eh� j^[� [nj[hdWb� h[bWj_edi� e\�
j^Wj� fWhj_YkbWh� Yekdjho�$,,1%)� L^[� F[j^[hbWdZi� Wbie� ikXc_jj[Z� j^[i[� iWc[�
ijhW_]^j� b_d[i� \eh� _dYbki_ed� _d� W� i_c_bWh� Md_j[Z�FWj_edi� fkXb_YWj_ed�$,,2%)

Y%� 3]HS\H[PVU

O^[d�jho_d]�je� ][d[hWb_p[�j^[�h[if[Yj_l[�fei_j_edi� e\�Xej^�ijWj[i� Wi�XWi[Z�
ed� ckd_Y_fWb� [dWYjc[dji'� W� ikf[h\_[_Wb� Xhemi_d]� e\� j^[i[� dWj_edWb�
bw]_ibWj_l[� WYji� YekbZ� [Wi_bo� b[WZ� je� j^[� YedYbki_ed� j^Wj� Xej^� Yekdjh_[i�
demWZWoi� ^ebZ� i_c_bWh�fei_j_edi'� i_dY[� Zwb_c_jWj_ed� e\�j^[_h�cWh_j_c[� ped[i�
^Wi� je� X[� WY^_[l[Z� Xo� c[Wdi� e\� W]h[[c[dj)� @em[l[h'� W� Zei[h� WdWboi_i�
h[l[Wbi� j^Wj�:[b]_kc� hWj^[h�ijh[ii[i�j^[�[b[c[dj� e\�Whh_l_d]� Wj�Wd�[gk_jWXb[

$,,/%� L^[� <kjY^� 1VUZLPS� K kl[H[� _dZ_YWj[Z� j^Wj� _j� mekbZ� X[� Z[i_hWXb[� je� YbWh_\o� _d� j^[�
=nfbWdWjeho�E[cehWdZkc� j^[�h[bWj_edi^_f� X[jm[[d� j^[i[� ie(YWbb[Z�ckd_Y_fWb� WdZ� _dj[hdWj_edWb�
XWi[b_d[i� $i[[� 9dd[n� je� j^[� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,43-(,43.� ä � ,2)10/�:'� f)� ,%)�
L^[� E_d_ij[h� \eh� >eh[_]d� 9\\W_hi'� ^em[l[h'� [bkY_ZWj[Z� j^_i� fe_dj� i_cfbo� Xo� _cfbo_d]� j^Wj� j^[�
ckd_Y_fWb� XWi[b_d[� mWi� [ijWXb_i^[Z� WYYehZ_d]� je� j^[� fh_dY_fb[i� je� X[� \ekdZ� _d� j^[� ,403�;edl[d(
j_ed�ed� j^[�L[hh_jeh_Wb� K[W� WdZ� j^[�;edj_]keki� Red[�$9fh_b�-4'� ,403'� 0,1�M)F)L)K)� -+0)� L^_i� Yed(
l[dj_ed�[dj[h[Z� _dje� \ehY[� ed�K[fj[cX[h� ,+'� ,41/)�@[h[_dW\j[h� Y_j[Z�Wi� ,403�L[hh_jeh_Wb�K[W�;ed(
l[dj_ed%� m^_Y^� edbo� Yed\ki[Z� j^[� cWjj[h� [l[d� \khj^[h� $i[[� 9dd[n� je� j^[� HheY[[Z_d]i� e\� j^[�
K[YedZ� ;^WcX[h'� ,43-(,43.� ä � ,2)10/�;'� f)� /%)� Eeh[el[h� j^[� <kjY^� ]el[hdc[dj� _di[hj[Z� _d� Wd�
=nfbWdWjeho�E[cehWdZkc�je�Wd�[Whb_[h�X_bb�h[]kbWj_d]�j^[�j_jb[�je�j^[�j[hh_jeh_Wb�i[WX[Z'� WdZ�j^_i�
_d� W�fWhW]hWf^� Z[Wb_d]�m_j^� j^[� _dj[hdWj_edWb� XWi[b_d['� j^Wj� j^[�F[j^[hbWdZi� ^Wi� WbmWoi� Wffb_[Z�
W� XWo� h[]_c[� je� j^[�O[ij[hd� KY^[bZj� Xo� c[Wdi� e \�W� ijhW_]^j� Ybei_d]� b_d[� WYheii� _ji�cekj^� $i[[�
9dd[n� je� j^[� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,424(,43+�ä � ,0)3,4'� Fe)� .'� f )� /%)

$,,0%� <= � B GF? '� @)'� à=nj[di_ed� e \� j^[� L[hh_jeh_Wb� K[W� e \�j^[�C_d]Zec� e\� j^[� F[j^[hbWdZiâ'�
.+�<L[OLYSHUKZ� 7U[LYUH[PVUHS� :H^�@L]PL^�f)� ,-4'� ,/-� $,43.%'� m^e� if[Y_\_YWbbo� h[\[hi� je� 9hj)� $-%$W%�
m^[d� Z_iYkii_d]� j^[� Zwb_c_jWj_ed� gk[ij_ed� m_j^� h[if[Yj� je� :[b]_kc)� :kj� i[[� < GL AF ?9 '� @)� "�
Keedi'� 9)'�Z\WYH� dej[� ,++'� f)� .13'� m^e� ijWj[� _d� ]wdwhWb� j^Wj� j^[i[� ckd_Y_fWb� ijhW_]^j� b_d[i� à�Wh[�
dej� je� X[� h[]WhZ[Z� Wi� fhef[h� å ijhW_]^j� XWi[b_d[iç '� i_dY[� j^[o� ^Wl[� de� [\\[Yj� ed� j^[� ekj[h� b_c_j�
e \�j^[� j[hh_jeh_Wb� i[W�X[YWki[� e \�j^[�fh[i[dY[� e \�bem(j_Z[� wbwlWj_edi� i[WmWhZ� e \�j^[� ijhW_]^j� b_d[i)�
L^[o� c[h[bo� _dj[dZ� je� Z[cWhYWj[� j^[� XekdZWho� X[jm[[d� j^[� j[hh_jeh_Wb� i[W� WdZ� j^[� _dj[hdW_�
mWj[hi� e \�j^[� F[j^[hbWdZi� \eh� j^[�fkhfei[� e \�j^[� Wffb_YWj_ed� e \�dWj_edWb� bw]_ibWj_ed�â)� L^_i� b_d[�
e \�Wh]kc[dj'� m^_Y^� mWi� Wbh[WZo� fkj� \ehmWhZ� Xo� j^[� ]el[hdc[dj� _d� _ji� =nfbWdWjeho�EwcehWd(
Zkc�m_j^� h[if[Yj� je�9hj)� -� $i[[�9dd[n� je� j^[�HheY[[Z_d]i� e \�j^[�K[YedZ�;^WcX[h'� ,43-(,43.�ä �
,2)11/�:'� f)� 4%� _i� ^em[l[h� W�ceij� Ykh_eki� ed[)� O_j^� h[if[Yj� je� j^[�KY^[bZj� Ybei_d]� b_d[�_j� i^ekbZ�
_dZ[[Z�X[�ijh[ii[Z�j^Wj�j^[�bem(j_Z[�wbwlWj_ed�e \�JWii[d�Ze[i�dej�jejWbbo� Yel[h�j^[�feii_Xb[� [\\[Yji�
][d[hWj[Z� Xo� j^_i� fWhj_YkbWh� Ybei_d]� b_d[)� K[[� PUMYH� dej[� ,2-� WdZ� WYYecfWdo_d]� j[nj)

$,,1%� /[SHZ� VM�A[YHPNO[� 0HZLSPULZ� $K;G N9RR A'� L)'� > J9F ;9 D9F ; A'� ?)'� J GE 9FG '� <)� "�E GF?9J (�
< AF A '� K )'� [Zi)%'� E_bWde'� ?_k\\hx� =Z_jeh['� ff)� ,2/(,20� $-dZ� wZ)'� ,434%)� 9Xekj� j^[� Y^e_Y[� e\� j^[�
ijWj[i� je� X[� _dYbkZ[Z� i[[� f)� NA'� m^[h[� _j� _i� ^em[l[h� Wbie� ijWj[Z� j^Wj� j^[� _dYbki_ed� _d� j^[� 9jbWi�
Ze[i� dej� _cfbo� Wdo� Yed\ehc_jo� m_j^� j^[� h[b[lWdj� hkb[i� e \� _dj[hdWj_edWb� bWm� eh� j^[� WXi[dY[� e\�
fhej[iji� \hec� ej^[h� ijWj[i)� 9i� W� Yediwgk[dY['� de� `kZ][c[dj� Wi� je� j^[_h� b[]Wb_jo� _i� _cfb_[Z)

$,,2%� Md_j[Z� FWj_edi'� BOL� :H^� VM� [OL� ALH$0HZLSPULZ� .� <H[PVUHS� :eNPZSH[PVU� EP[O� 7SOPZ[YH[P]L�
;HWZ� $M)F)� HkX)� KWb[i�Fe)� =)34)N),+%'�F[m�Qeha'�Md_j[Z�FWj_edi'� G\\_Y[�\eh�GYwWd�9\\W_hi� WdZ�
j^[�DWm�e \�j^[�K[W'�ff)� -.-(-./� $,434%)� Ad� j^[�_djheZkYj_ed� $i[[�f)� l%� ed[� YWd� h[WZ� 5� à�L^[�fkXb_(
YWj_ed�e \�j^_i� bw]_ibWj_ed� Ze[i�dej� _cfbo� j^Wj� _j� _i�d[Y[iiWh_bo� Yedi_ij[dj�m_j^�j^[�;edl[dj_ed� deh�
Ze[i� _j� _cfbo� hwYe]d_j_ed� Xo� j^[�Md_j[Z�FWj_edi� e \�j^[� lWb_Z_jo� eh� ej^[hm_i[� e\�j^[�WYj_edi� WdZ�
ZwY_i_edi� _d� gk[ij_ed�â)
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iebkj_ed� _d� j^_i�fheY[ii� $,,3%'� m^[h[Wi� j^[�F[j^[hbWdZi� fbWY[i� j^[� [cf^Wi_i�
ed� j^[� fh_dY_fb[� e\�[gk_Z_ijWdY[)

Kjh_a_d]�WXekj�j^[� Yedj[cfehWho�:[b]_Wd�fei_j_ed�_i�e\�Yekhi[�j^Wj'� Wi�\Wh�
Wi� j^[� Yedj_d[djWb� i^[b\� WdZ� j^[� \_i^[ho� ped[� _i� YedY[hd[Z'� j^[� bWjj[h� _i�
WffWh[djbo� YedjhWZ_Yj[Z�Xo�ckd_Y_fWb� bw]_ibWj_ed'� ij_bb� _d� \ehY['� m^_Y^� \|n[Z�
j^[� ekj[h� b_c_j� e\� j^[i[� ped[i'� XWi[Z� ed� ijh_Yj� [gk_Z_ijWdY['� Xo� c[Wdi� e\�
fhel_Z_d]� j^[� [nWYj� Ye(ehZ_dWj[i� e\�[_]^j� jkhd_d]� eh� j[hc_dWb� fe_dji�$,,4%)�
KkY^�W�feb_Yo�e\�i[dZ_d]�ekj� YedjhWZ_Yjeho�i_]dW_i� Wj�ed[�WdZ�j^[�iWc[�j_c[�
YWddej� Xkj� ^Wl[� Yh[Wj[Z� W� hWj^[h� Yed\ki[Z� f_Yjkh[� \eh� j^[� ekji_Z[�
mehbZ�$,-+%)

:kj� Wbie� j^[� <kjY^� bw]_ibWj_l[� fhel_i_edi� ed� j^[� ikX`[Yj� fhel[Z� je� Yed(�
jW_d� W� Yedi_ZwhWXb[� Wcekdj� e \�WcX_]k_jo)� 9i� _\�m_bb_d]bo� fbWdd[Z�je� YbWh_\o�
j^_i� fWhj_YkbWh� i_jkWj_ed'� j^[�/[[PJHU� CUP[`#� ki_d]� j^[�O[ij�@_dZ[h� jhW\\_Y�
iwfWhWj_ed�iY^[c[�_d�\hedj� e\�j^[�:[b]_Wd�YeWij� je� h[WY^�j^[�[djhWdY[�e\�j^[�
h_l[h�KY^[bZj'� hWd� W]hekdZ� _d�j^[� _cc[Z_Wj[� l_Y_d_jo�dehj^� e\�j^[�j[hc_dWb�
fe_dj� e\�j^[� bWdZ� XehZ[h� ed� 9k]kij� -0'� ,422)� ;hkY_Wb� [b[c[dj� _d� j^[� Y_l_b�
YWi[�X[\eh[� j^[�<kjY^� Yekhji�mWi�je� adem�m^[j^[h� j^[�i^_f� WdZ�j^[�iWbl[hi�
^WZ�Z_ih[]WhZ[Z� W�Zw\_d_j_l[� ehZ[h� \hec�Qb_ii_d][d�JWZ_e� je�cW_djW_d�fei_(
j_ed� Wj� W� fWhj_YkbWh� cec[dj� _d� j_c[)� L^_i� ehZ[h� ^WZ�X[[d� ]_l[d�m^[d� j^[�
i^_f�^WZ�Wbh[WZo�h[WY^[Z�W�fei_j_ed�[Wij�e\�j^[�KY^[kh(O_[b_d][d�Xkeo)� L^[�
<kjY^� ]el[hdc[dj� mWi� e\�j^[� ef_d_ed� j^Wj� j^[� i^_f� mWi� ij_bb� ekji_Z[� j^[�
Wh[W� el[h� m^_Y^� j^[� F[j^[hbWdZi� [n[hY_i[i� cWdW][c[dj� Yecfwj[dY[� m_j^�
h[if[Yj� je� i^_ff_d]�m^[d� j^[� ehZ[h�mWi� ]_l[d)� L^_i� fe_dj� e\�l_[m�mWi� Yed(�
j[ij[Z�Xo�j^[� Z[\[dZWdj)� L^[� Wff[Wb� Yekhj� _d� j^[�@W]k[� h[`[Yj[Z�j^[� YbW_c

$,,3%� L^[� h[Y[djbo� YedYbkZ[Z� Yedj_d[djWb� i^[b\� Zwb_c_jWj_edi� m_j^� >hWdY[� WdZ� j^[� Md_j[Z�
C_d]Zec� Xej^� YedjW_d� W� iec[m^Wj� i_c_bWh� i[dj[dY[� _d� j^[_h� fh[WcXb[� m^_Y^� h[\[hi� je� j^[�
WY^_[l[c[dj� e \�Wd� [gk_jWXb[� iebkj_ed)� L^[� \ehc[h� ijWj[i� 5� à�<wi_h[kn� Z[� j[d_h� Yecfj[� Z[� jekj[i�
b[i� hx]b[i� [d� l_]k[kh� Wffb_YWXb[i� t� bW� Zwb_c_jWj_ed� Z[i� [ifWY[i� cWh_j_c[i'� [d� lk[� Z[� fWhl[d_h� t�
kd[� iebkj_ed� wgk_jWXb[�â� $i[[� ,44+�:[b]_kc(>hWdY[�;H�9]h[[c[dj'� Z^WYH�dej[�/4%)� L^[� bWjj[h�ki[i�
j^[� \ebbem_d]�mehZi� 5� à�SLBWa_d]� \kbb� WYYekdj� e \�j^[� Ykhh[dj� hkb[i� e \�_dj[hdWj_edWb� bWm�ed� _dj[hdW(
j_edWb�XekdZWh_[i� _d� ehZ[h� je� WY^_[l[� Wd� [gk_jWXb[� iebkj_ed�â� $i[[� ,44,� :[b]_kc(Md_j[Z�C_d]Zec�
9]h[[c[dj'� Z\WYH� dej[� 0+%)� L^[� W]h[[c[dj� m_j^� >hWdY[�ceh[el[h� h[f[Wji� j^_i� \WYj� _d� _ji� 9hj)� -�
m^_Y^� ijWj[i� 5� à�D[i� fe_dji� Y_(Z[iiki� Zw\_d_i� hwikbj[dj� Z[� bW� h[Y^[hY^[� Zçkd[� iebkj_ed� wgk_jWXb[)))�â�
$K[[� ,44+� :[b]_kc(>hWdY[� ;H�9]h[[c[dj'� Z\WYH"%

$,,4%� 9i� Wbh[WZo�c[dj_ed[Z� WXel[� $i[[�Z\WYH� dej[i� 31(33� WdZ� WYYecfWdo_d]� j[nj%'� _j�mWi� Xo�
c[Wdi�e \�Wd�Wdd[n�je� j^[� ,423�DWm�ed�j^[�>_i^_d]�Red[�j^Wj�j^[i[� Ye(ehZ_dWj[i� \ekdZ�j^[_h�mWo'�
dej� _dje� j^[� bWm'� Xkj� _dje� j^[� :[b]_Wd� fWhb_Wc[djWho� ZeYkc[dji)� :[YWki[� j^[o� Wff[Wh[Z� je� X[�
W�c[h[� Yefo� e \�j^[� Ye(ehZ_dWj[i� YedjW_d[Z� _d� j^[� ,410� <hW\j� 9]h[[c[dj� ed� j^[� Zwb_c_jWj_ed� e\�
j^[� Yedj_d[djWb� i^[b\'� _j� YekbZ� ceh[el[h� feii_Xbo� X[� Yedi_Z[h[Z� Wd� _dZ_YWj_ed� j^Wj� j^[i[� iWc[�
fe_dji�m[h[� Wbie� ikffei[Z� je� _dZ_YWj[� j^[� ekj[h� b_c_j� e \�j^[� :[b]_Wd� Yedj_d[djWb� i^[b\)

$,-+%� K[[� \eh� _dijWdY[� J =QF9LB<)'� 9)'� :L� WSH[LH\� JVU[PULU[HS� KL� SH� 4YHUJL'� HWh_i'� D_XhW_h_[�
?wdwhWb[� Z[� <he_j� [j� Z[� Bkh_ifhkZ[dY['� ff)� -.,(-.-� $,43/%'� m^e'� mh_j_d]� Wj� W�cec[dj� _d� j_c[�
m^[d� :[b]_kc� ^WZ� Wbh[WZo� Y^Wd][Z� _ji� fei_j_ed� Wi� Z[cedijhWj[Z� WXel['� ijWj[i� 5� àDW � :[b]_gk[�
dç[ij�fWi�fWhj_[�t�bW�;edl[dj_ed�Z[�?[dxl[�cW_i� [bb[�WYY[fj[�b[�fh_dY_f[�Z[�bç wgk_Z_ijWdY[�[d�l[hjk�
Z[� iW� bw]_ibWj_ed� _dj[hd[�â)
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e\�j^[�<kjY^� ]el[hdc[dj� Wj� j^[� [dZ� e\�,44.�$,-,%)� :Wi[Z� ed�j[ij_cedo�Xo�
m_jd[ii[i'� _dYbkZ_d]� <kjY^� Wi�m[bb� Wi� :[b]_Wd� e\\_Y_Wbi'� j^[� Yekhj� mWi� Yed(�
\hedj[Z�m_j^�de�b[ii�j^Wd�\_l[�Z_\\[h[dj�cWh_j_c[�XekdZWho�b_d[i)� Kec[�m[h[�
XWi[Z� ed� [gk_Z_ijWdY['� ed[� ed� j^[�fhebed]Wj_ed� e \�j^[� bWdZ�XekdZWho'� WdZ�
ij_bb� ej^[hi� ed�j^[�fhWYj_YWb� [nf[h_[dY[� e\�j^[�f[efb[� _d� j^[� \_[bZ� h[ifedi_Xb[�
\eh� iWblW][� efwhWj_edi� m^e� \ebbem[Z� ed[� fWhj_YkbWh� b_d[� eh� Wdej^[h'� iec[(�
j_c[i� XWi[Z� ed� j[Y^d_YWb� Yehh[ifedZ[dY[� X[jm[[d� <kjY^� WdZ�:[b]_Wd� e\\_(
Y_Wbi)� 9YYehZ_d]� je� j^[� Yekhj'� _\�Wdo�XekdZWho� Z[b_c_j_d]� j^[� Wh[W� _d�m^_Y^�
j^[�<kjY^�]el[hdc[dj�mWi�h[ifedi_Xb[�\eh�j^[�cWdW][c[dj�e\�i^_ff_d]�^WZ�
[n_ij[Z�Wj�Wbb� Wj�j^[�j_c[�e\�j^[�_dY_Z[dj'� _j�mekbZ�ceij�fheXWXbo�^Wl[�X[[d�
j^[�[gk_Z_ijWdY[� b_d['� iec[j^_d]�m^_Y^�j^[�<kjY^�]el[hdc[dj�^WZ�jh_[Z�je�
Z[do� Xo� Wbb� c[Wdi� Zkh_d]� j^[i[� fheY[[Z_d]i)

;%� 7U[LYUH[PVUHS�MVYH

K_dY[� :[b]_kc� WdZ� j^[�F[j^[hbWdZi� ^Wl[� YbWh_\_[Z� j^[_h�fei_j_edi� ed�j^[�
Zwb_c_jWj_ed� _iik[� Wj� Z_\\[h[dj� _dj[hdWj_edWb� \ehW'� j^[� \ebbem_d]� fWhW]hWf^i�
Xh_[\bo� beea� Wj� j^[i[� [nfh[ii_edi� e\� ijWj[� fhWYj_Y[)� Eeh[� fWhj_YkbWhbo� j^[�
,4.+� @W]k[� YeZ_\_YWj_ed� Yed\[h[dY[� eh]Wd_p[Z� kdZ[h� j^[� Wkif_Y[i� e \� j^[�
D[W]k[� e\�FWj_edi� WdZ�j^[�jme� Yed\[h[dY[i� ed�j^[�bWm� e\�j^[�i[W�eh]Wd_p[Z�
Xo� j^[�Md_j[Z�FWj_edi� m^_Y^� Z[Wbj� m_j^� j^_i� fWhj_YkbWh� _iik[�$,--%'� m_bb� X[�
\eYki[Z�kfed)

W%� 0LSNP\T� $,-.%

L^[� b[Wij� ed[� YWd� iWo� WXekj� j^[� :[b]_Wd� e\\_Y_Wb� fei_j_ed� ed� j^[� ikX`[Yj�
m^[d�l_[m[Z�_d�h[jheif[Yj'� _i� j^Wj� _j�mWi�dej� h[Wbbo� h[Yj_b_d[Wh)� 9j�j^[�j_c[�
e\�j^[� ,4.+�@W]k[� YeZ_\_YWj_ed� Yed\[h[dY['� \eh�_dijWdY['� j^_i� Yekdjho� ifea[�
ekj� _d� \Wleh� e\�j^[� c[j^eZ� e\�YedijhkYj_d]� f[hf[dZ_YkbWhi� 5� $,-/%

à�DW�c[h� j[hh_jeh_Wb[� i[�c[ikh[� t� fWhj_h� Z[� bW� bW_ii[� Z[� XWii[�c[h�6� ZçWkjh[�
fWhj'� bW�b_c_j[�[djh[�b[i�c[hi� j[hh_jeh_Wb[i� Yedj_]kzi� Z[� Z[kn�fWoi� le_i_di�Ze_j�
yjh[� jhWYw[� fWh� kd[� f[hf[dZ_YkbW_h[� t� bW� Y~j['� t� bç[njhwc_jw� Z[� bW� \hedj_xh[

$,-,%� ;Wi[�e \�<[Y[cX[h�-,'� ,44.'� X[jm[[d�j^[�KjWj[�e \�j^[�F[j^[hbWdZi� ed�j^[� ed[�^WdZ'� WdZ�
:)N)� :[h]_d]i(� [d�LhWdifehjX[Zh_`\�NWd� Z[d�9aa[h� WdZ�Md_ed� Z[� J[cehgkW][�[j� Z[� KWkl[jW]['�
ed�j^[�ej^[h'� WdZ�X[jm[[d�j^[�KjWj[�e \�j^[�F[j^[hbWdZi� WdZ�<_iiej_i�K^_ff_d]�;ehfehWj_ed)� ;efo�
a_dZbo� eXjW_d[Z� \hec� Eh)� @[hX[hj� LecX[kh'� <_h[Yjeh'� E_d_ijho� e \� >bWdZ[hi'� ;eehZ_dWj_ed�
<[fWhjc[dj'� 9Zc_d_ijhWj_ed� e\�>eh[_]d� 9\\W_hi)

$,--%� FWc[bo�MF;DGK� A� $,403%� WdZ�MF;DGK� AAA)� MF;DGK� AA� $,41+%� m^_Y^� mWi� edbo� Yed(�
l[d[Z� je� jho� je� iebl[� iec[� ifwY_\_w� fheXb[ci� b[\j� ef[d� Xo� MF;DGK� A'� Z_Z� dej� j)ekY^� kfed� j^[�
Zwb_c_jWj_ed� _iik[)

$,-.%� > e h � ceh[� Z[jW_bi'� i[[� > J 9 F ; C P '� =)'� àEWh_j_c[� :ekdZWho� 9]h[[c[dji� 5� L^[� ;Wi[� e\�
:[b]_kc�â'� Z\WYH� dej[� 0,'� ff)� /+2(/,0)

$,-/%� Aj� i^ekbZ�X[� h[c[cX[h[Z� j^Wj� j^_i� Yed\[h[dY[� b_c_j[Z� _ji[b\'� Wi�\Wh�Wi� j^[� bWm�e\�j^[� i[W�
mWi� YedY[hd[Z'� je� W� YeZ_\_YWj_ed� Wjj[cfj�m_j^� h[if[Yj� je� j^[� hkb[i� ]el[hd_d]� j^[� j[hh_jeh_Wb� i[W)�
:[i_Z[i� j^[� Yedj_]keki� ped[i'� de� ej^[h�cWh_j_c[� ped[i� ^WZ�ikh\WY[Z�o[j�_d� j^[�fhWYj_Y[�e \�ijWj[i�
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:[b]_kc� eX`[Yj[Z� je� j^[� ,403� ;edj_d[djWb� K^[b\� ;edl[dj_ed'� W� fei_j_ed�
m^_Y^�fkj� j^_i� Yekdjho� ed�j^[� iWc[�b_d[�m_j^�j^[�>wZwhWb� J[fkXb_Y� e \�?[h(�
cWdo�$,-1%'� j^[� h[Wiedi� kdZ[hbo_d]� j^[� h[if[Yj_l[� fei_j_edi� e\�j^[i[� Yekd(
jh_[i� m[h[� jejWbbo� Z_\\[h[dj)� A \ �?[hcWdo� cW_dbo� eX`[Yj[Z� X[YWki[� _j� YekbZ�
dej� WYY[fj� j^[� Yedj[dj� e\�9hj)� 1� $Zwb_c_jWj_ed%� e\� j^Wj� Yedl[dj_ed�$,-2%'�
:[b]_kc� ed� j^[� ej^[h� ^WdZ� h[`[Yj[Z� j^[� WXi[dY[� _d�9hj)� ,� e\�W� Yb[Wh� ekj[h�
b_c_j�$,-3%)� L^[� bWjj[h� Yekdjho� d[l[h� eX`[Yj[Z� je� j^[� Yedj[dj� e\�9hj)� 1)� Gd�
j^[�YedjhWho'�ckd_Y_fWb�bw]_ibWj_ed�$,-4%� Wi�m[bb�Wi�bWj[h�ijWj[�fhWYj_Y[�$,.+%�
_dZ_YWj[�j^Wj�:[b]_kc� dej� edbo� WYY[fj[Z�j^[� hkb[� YedjW_d[Z�j^Wj� fWhj_YkbWh�
Whj_Yb[� e\�j^[� ,403� ;edj_d[djWb� K^[b\�;edl[dj_ed'� Xkj� [l[d�_dj[hfh[j[Z�_j�_d�
W�mWo�m^_Y^� fbWY[Z� j^[� fh_dY_fb[� e\�[gk_Z_ijWdY[� ed� W�f[Z[ijWb)
<kh_d]� j^[� MF;DGK� AAA� d[]ej_Wj_edi'� m^[h[� j^[� Z_iYkii_ed� ed� j^[�

cWh_j_c[� ped[i� el[h� m^_Y^� (K?OP?H� ijWj[i� @KQHA � [n[hY_i[� iel[h[_]d� h_]^ji�
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L^Wj� dej� ckY^� e\� j^_i� _d_j_Wb� \WjWb_ij_Y� Wjj_jkZ[� h[cW_d[Z� m^[d�
MF;DGK� AAA� \_dWbbo� Ybei[Z� _ji� Zeehi'� YWd� X[� Z[cedijhWj[Z� Xo� j^[� bWj[h�
_d_j_Wj_l[� e\� j^[� F[j^[hbWdZiç� ]el[hdc[dj� je� [ijWXb_i^� `e_djbo� [nYbki_l[�
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@Wl_d]�WZ^[h[Z�\_hij�je�j^[�c[j^eZ�e\�j^[�f[hf[dZ_YkbWh�b_d['� bWj[h�je�j^[�
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_iik[� e\�Zwb_c_jWj_ed� e\�effei_j[� eh� WZ`WY[dj� j[hh_jeh_Wb� i[Wi� _d� _ji� h[fbo� je�
j^[� gk[ij_eddW_h[� _d� fhwfWhWj_ed� e\� j^[� ,4.+� @W]k[� ;ed\[h[dY[� $,.4%)� Aj�
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fei_j_edi� e\�j^[� fWhj_[i� m_j^� h[if[Yj� je� j^[� ie(YWbb[Z�O_[b_d][d� Z_ifkj[� Wj�
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Wle_Z'�dWc[bo�j^[�_dwgk_jWXb[�Ykj(e\\�e \�j^[�cWh_j_c[�[nj[di_ed�e \�iec[�ijWj[i'� i_dY[�j^[�ikhhekd(�
Z_d]� YeWiji� Ze� dej� Wbb� hkd� _d� W� i_c_bWh� Z_h[Yj_ed)� Eeh[el[h'� Wbie� j^[�c[j^eZ� e \�[dYbWl_d]� ^Wi� je�
X[� hkb[Z� ekj� Wi� W� j^[eh[j_YWb� feii_X_b_jo� X[YWki[� e \�j^[� WXi[dY[� e \�_ibWdZi� _d� j^[� l_Y_d_jo� e \�j^[�
:[b]_Wd� YeWij)

$,.3%� O_j^� h[if[Yj� je�fei_j_ed� e \�j^[�<kjY^� ]el[hdc[dj� Zkh_d]�MF;DGK� A�WdZ� AAA'� i[[� Wbie�
< GL AF ?9 '� @)� "� KGGFK'� 9)'� Z\WYH� dej[� ,++'� ff)� .44(/++)

$,.4%� D[jjh[� Zk� 2� ZwY[cXh[� ,4-3'� 0HZLZ� KL� KPZJ\ZZPVUZ� '-)&#� Z\WYH� dej[� ,-0'� ff)� ,21(,3,)
$,/+%� 7IPK%#� f)� ,21)
$,/,%� K[[� PUMYH� dej[i� ,04(,1-� WdZ� WYYecfWdo_d]� j[nj)
$,/-%� < G L AF ? 9 '� @)� "� KGGFK'� 9)'� Z\WYH� dej[� ,++'� f)� .44� WdZ� \khj^[h� h[\[h[dY[i� je� X[� \ekdZ�

j^[h[)
$,/.%� L^[� F[j^[hbWdZi'� m^_Y^� hWj_\_[Z� j^_i� Yedl[dj_ed� ed� >[XhkWho� ,3'� ,411'� h[WYj[Z� _dj[h�

Wb_W� je� j^[� edbo� Yekdjho� ^Wl_d]� cWZ[� W� hwi[hlWj_ed� je� _ji� 9hj)� ,-� $Zwb_c_jWj_ed%'� dWc[bo�
N[d[pk[bW)� L^_i� Yekdjho�^WZ� _dZ_YWj[Z�Y[hjW_d�Wh[Wi�m^[h[�if[Y_Wb� Y_hYkcijWdY[i� ^WZ� je�X[�jWa[d�
_dje� WYYekdj)� 9i� WYY[ii_Xb[� ed� Adj[hd[j� Wj� à�^jjf5**mmm)kd)eh]*<[fji*Lh[Wjo*\_dWb*ji-*d[m\_b[i*�
fWhj(Xee*nn_(Xee*nn_(b)^jcb�â� ed� >[XhkWho� /'� ,444)

$,//%� 9i� Wbh[WZo� c[dj_ed[Z� Z\WYH� dej[i� ,+0(,+1� WdZ� WYYecfWdo_d]� j[nj)
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<kh_d]�MF;DGK� AAA� j^[�F[j^[hbWdZi� _djheZkY[Z� W�ifwY_\_w�fhefeiW_� Yed(
Y[hd_d]� j^[� Zwb_c_jWj_ed� e\� j^[� j[hh_jeh_Wb� i[W'� Yedj_d[djWb� i^[b\� WdZ� j^[�
[nYbki_l[� [Yedec_Y� ped[� Wbb� Xo� _ji[b\'� m^_Y^� _dYehfehWj[Z� j^[� fh_dY_fb[� e\�
[gk_Z_ijWdY[� Wi� m[bb� Wi� j^[� dej_ed� e \�[gk_jWXb[� fh_dY_fb[i)

à�,)� O^[h[� j^[� Zwj[hc_dWj_ed� e\�i[W� Wh[Wi� kdZ[h� Whj_Yb[i)))� $j[hh_jeh_Wb� i[W'�
Yedj_d[djWb� i^[b\'� [Yedec_Y� ped[%� Xo� WZ`WY[dj� eh� effei_j[� KjWj[i� kf� je� j^[�
cWn_ckc� b_c_j� mekbZ� h[ik_j� _d� el[hbWff_d]� Wh[Wi'� j^[� cWh_d[� XekdZWh_[i�
X[jm[[d� j^ei[� KjWj[i� i^Wbb� X[� Z[j[hc_d[Z'� Xo� W]h[[c[dj� X[jm[[d� j^[c'� _d�
WYYehZWdY[� m_j^� [gk_jWXb[� fh_dY_fb[i'� jWa_d]� _dje� WYYekdj� Wbb� h[b[lWdj� Y_h(
YkcijWdY[i)
-)� H[dZ_d]�ikY^�W]h[[c[dj'� d[_j^[h�e\�j^[�KjWj[i�_i�[dj_jb[Z�je� [ijWXb_i �̂_ji�

cWh_d[� XekdZWh_[i�X[oedZ� j^[� b_d['� [l[ho�fe_dj� e\�m^_Y^� _i� [gk_Z_ijWdj� \hec�
j^[�d[Wh[ij� fe_dji� ed�j^[�XWi[b_d[i� \hec�m^_Y^�j^[�Xh[WZj^� e\�j^[�j[hh_jeh_Wb�
i[W� e\�[WY^�KjWj[� _i�c[Wikh[Z)
S.� "� /� 5� L^[i[� fWhW]hWf^i� h[bWj[� je� j^[� i[jjb[c[dj� e\�Z_ifkj[iT�â�$,/0%)

L^[� \_hij� fWhW]hWf^'� m^_Y^� Z_Z�dej� _dYbkZ[� Wdo� ifwY_\_w� h[\[h[dY[� je� j^[�
fh_dY_fb[� e\� [gk_Z_ijWdY['� mWi� \khj^[h� YbWh_\_[Z� Xo� Wd� [nfbWdWjeho� dej[�
m^[h[� _j�mWi� ijWj[Z� 5

à9ced]� j^[� å [gk_jWXb[� fh_dY_fb[iç� c[dj_ed[Z� j^[h[_d� S_)[)� fWhW]hWf^� ,T�
\_]kh[i� j^[�fh_dY_fb[� e\�[gk_Z_ijWdY['�m^_Y^'� _d�cWdo�i_jkWj_edi'� m_bb� h[ik_j� _d�
Wd� [gk_jWXb[� Zwb_c_jWj_ed)� L^[h[� Wh['� ^em[l[h'� Y_hYkcijWdY[i� _d� m^_Y^� j _̂i�
mekbZ�dej�X[�j^[�YWi['� WdZ�fWhW]hWf^�,� WYYehZ_d]bo�fh[iYh_X[i�j^[�jWa_d]�_dje�
WYYekdj� e\� Wbb� Y_hYkcijWdY[i� h[b[lWdj� \eh� h[WY^_d]� Wd� [gk_jWXb[� iebk(
j_ed�â�$,/1%)

Ad�ej^[h�mehZi'� [l[d�j^ek]^�dej� WbmWoi�[nfb_Y_jbo�c[dj_ed[Z�_d�j^[�j[nj'�
j^[� [gk_Z_ijWdY[� fh_dY_fb[� h[cW_d[Z� _d� \WYj� ecd_fh[i[dj� WdZ� [l[d� h[[[_l[Z�
iec[� a_dZ� e\�fh[\[h[dY[�$,/2%)

O_j^� h[if[Yj� je� j^[� Zwb_c_jWj_ed� _iik['� j^[� <kjY^� ]el[hdc[dj� ^WZ� je�
jWa[� j^[� _dj[h[iji� e\�j^[�F[j^[hbWdZi� 9dj_bb[i� Zkbo� _dje� WYYekdj�$,/3%)� L^[�
W]h[[c[dj� \_dWbbo� YedYbkZ[Z� _d� ,423� X[jm[[d� j^[� F[j^[hbWdZi� WdZ�
N[d[pk[bW� _d� j^_i� h[if[Yj� Yb[Whbo� _dZ_YWj[i� j^Wj� j^_i� Yekdjho� WYY[fj[Z� j^Wj�
_d� YWi[i� e\�WZ`WY[dYo� j^[� [gk_Z_ijWdY[� fh_dY_fb[� [Wi_bo� b[WZi� je� Z_ijehj_edi�
[if[Y_Wbbo� _\� Wffb_[Z� Wj� Yedi_ZwhWXb[� Z_ijWdY[i� \hec� j^[� h[if[Yj_l[

$,/0%� F[j^[hbWdZi� 5� ZhW\j� Whj_Yb[� ed� Zwb_c_jWj_ed� X[jm[[d� KjWj[i� m_j^� effei_j[� eh� WZ`WY[dj�
YeWiji'� M)F)� <eY)� 9*;GF>)1-*;)-*D),/� $Bkbo� ,4'� ,42/%'� .�MF;DGK� AAA�ff)� ,4+'� ,4+(,4,� $,420%)

$,/1%� 7IPK%#� f)� ,4,)
$,/2%� L 9 F B9 '� ?)'� BOL� :eNHS� 2e[LYTPUH[PVU� V M� 7U[LYUH[PVUHS� ;HYP[PTL� 0V\UKHYPLZ#� <[l[dj[h'�

Cbkm[h�DWm� WdZ� LWnWj_ed� HkXb_i^[hi'� f)� 42� $,44+%)
$,/3%� 2L� 2LYKL� FLLYLJO[JVUMLYLU[PL� ]HU� KL� DLYLUPNKL� <H[PLZ� .� )� KLJLTILY� '-+)� ä �'&� KLJLTILY�

'-,(� $E_d_ijho� \eh�>eh[_]d�9\\W_hi�Fe)� ,.-%'� L^[�@W]k['�KjWWjik_j][l[h_`'� f)�02� $,43/%)�@[h[_dW\(
j[h� Y_j[Z� Wi�>\ISPJH[PVU� ')(%
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YeWiji�$,/4%)� Aj� _i� _dj[h[ij_d]� je� dej[� j^Wj� j^[� <kjY^� ]el[hdc[djWb� fkXb_(
YWj_ed� h[bWj_d]� j^[� fheY[[Z_d]i� e\�MF;DGK� AAA'� [nfb_Y_jbo� ijWj[i� j^Wj� de�
Zwb_c_jWj_ed� gk[ij_edi� h[cW_d[Z�m_j^� h[if[Yj� je� j^[� =khef[Wd� fWhj� e\�j^[�
Yekdjho�$,0+%)
9�bWij� [b[c[dj�m^_Y^�YWd�X[�c[dj_ed[Z�^[h[�_i�j^Wj�j^[�F[j^[hbWdZi�^Wl[�

h[Y[djbo� ikXc_jj[Z� W� ZwYbWhWj_ed� kfed� hWj_\_YWj_ed� e\�j^[� ,43-� ;edl[dj_ed�
_d�m^_Y^� j^_i� Yekdjho� ijWj[Z�m_j^� h[if[Yj� je� j^[� XWi[b_d[� WdZ� Zwb_c_jWj_ed�
_iik[� 5

à�9� YbW_c� j^Wj� j^[� ZhWm_d]� e\� XWi[b_d[i� eh� j^[� Zwb_c_jWj_ed� e\� cWh_j_c[�
ped[i�_i�_d�WYYehZWdY[�m_j^�j^[�;edl[dj_ed�m_bb�edbo�X[�WYY[fjWXb[�_\�ikY^�b_d[i�
WdZ� ped[i� ^Wl[� X[[d�[ijWXb_i^[Z� _d� WYYehZWdY[�m_j^�j^[�;edl[dj_ed�â�$,0,%)

LWa_d]� _dje� WYYekdj� j^[� WXi[dY[� e\� Wdo� YedYh[j[� ]k_Z[b_d[i� _d� j^[�
Zwb_c_jWj_ed� Whj_Yb[i� YedY[hd_d]� j^[� [nYbki_l[� [Yedec_Y� ped[� WdZ� j^[� Yed(
j_d[djWb� i^[b\�$,0-%'� m^[h[� X[YWki[� e\�c[h[� Z_ijWdY[� j^[� Zwb_c_jWj_ed� _iik[�
h[Y[_l[i� _ji� \kbb� _cfehjWdY['� j^[� fhWYj_YWb� [\\[Yj� e\�ikY^� ZwYbWhWj_ed� kdZ[h�
j^[� ,43-� ;edl[dj_ed�$,0.%� cWo� X[� gk[ij_ed[Z� _d� j^_i� h[if[Yj)

$,/4%� =nfbWdWjeho� E[cehWdZkc� WdZ� J[fbo� EwcehWdZkc� e\� j^[� <kjY^� ]el[hdc[dj� m_j^�
h[if[Yj� je� j^[� ZhW\j� bWm� h[gk[ij_d]� HWhb_Wc[djWho� WffhelWb� e \� j^[� Zwb_c_jWj_ed� W]h[[c[dj�
X[jm[[d�j^[�F[j^[hbWdZi�WdZ�N[d[pk[bW'�9dd[n�je�j^[�HheY[[Z_d]i�e \�j^[�K[YedZ�;^WcX[h'� ,422(�
,423� ä � ,0),,2'� Fe)� .'� f)� 1� WdZ� Fe)� 0'� f)� .� h[if[Yj_l[bo)� >eh� Y^Whji� _dZ_YWj_d]� j^[� ]hem_d]�
Z_l[h][dY[� X[jm[[d� j^[� b_d[� W]h[[Z� kfed� X[jm[[d� j^[� fWhj_[i� WdZ� j^[� ^ofej^[j_YWb� [gk_Z_ijWdj�
b_d['�i[[�7U[LYUH[PVUHS�;HYP[PTL�0V\UKHYPLZ#� Z^WYH�dej[�/.'�f)� 1.+�WdZ�D M;;@ AF A'� D )� "�N G=D;C =D '�
E)'�2YVP[�KL� SH�; LY'� Lec[� -'�Neb)� ,'� HWh_i'� HwZed['� cWfi�PU�MPUL� $,441%)� L^[�bWjj[h�Wkj^ehi� [l[d�
ijh[ii� j^_i� fWhj_YkbWh� fe_dj� _d� j^[_h� Yecc[djWho� e \�j^_i� W]h[[c[dj� bPIPK%#� f)� ,13%)

$,0+%� >\ISPJH[PVU� ')(#� Z\WYH� dej[� ,/3'� f)� ,,,)� Gdbo� j^[� cWh_j_c[� XekdZWh_[i� m_j^� ?[hcWdo�
WdZ� j^[� Md_j[Z� C_d]Zec� Wh[� Z_iYkii[Z)� O_j^ekj� [nfb_Y_jbo� c[dj_ed_d]� :[b]_kc'� j^_i� i[dj[dY[�
d[l[hj^[b[3K� _cfb_[i� j^Wj� Wbie� m_j^� h[if[Yj� je� :[b]_kc� j^[� _iik[�mWi� i[jjb[Z)

$,0,%� 9i� WYY[ii_Xb[� ed� Adj[hd[j� Wj� à ^jjf5**mmm)kd)
h]*<[fji*b
i*b
i(Z[Yb)^jc F[j^[hbWdZiâ�
ed�>[XhkWho� /'� ,444)

$,0-%� ;[hjW_d� Wkj^ehi� ki[� hWj^[h� Z_fbecWj_[� AWd]kW][� je� ijh[ii� j^_i� fe_dj)� K[[� 9ded'�
à�9hj)� 2/� 5� <wb_c_jWj_ed� e \�j^[�[nYbki_l[�[Yedec_Y� ped[�X[jm[[d� KjWj[i�m_j^�effei_j[�eh�WZ`WY[dj�
YeWijiâ'� _d� CUP[LK�<H[PVUZ� 1VU]LU[PVU�VU�[OL�:H^�VM�[OL�ALH�'-,(� .� / � 1VTTLU[HY`� $FWdZWd'�K)� "�
Jei[dd['�K)'� [Zi)%'�Neb)� -'� <ehZh[Y^j'�EWhj_dki�F_`^e\\'� f)� 241'� 3,/�$,44.%� WdZ�9ded'� à�9hj)� 3.� 5�
<wb_c_jWj_ed� e \� j^[� Yedj_d[djWb� i^[b\� X[jm[[d� KjWj[i� m_j^� effei_j[� eh� WZ`WY[dj� YeWijiâ'� PIPK%#�
f)� 4/3'� 43.'� m^[h[� ed[� YWd� h[WZ� j^[� \ebbem_d]� i_c_bWh� Yecc[dj� 5� à�L^[� h[gk_h[c[dj� j^Wj� j^[�
Zwb_c_jWj_ed�_i� je� WY^_[l[� Wd� [gk_jWXb[�iebkj_ed�fbWY[i�[cf^Wi_i� ed� j^[� eX`[Yj_l[�e \�j^[� Zwb_c_jW(
j_ed�_dij[WZ�e \�ed�j^[�c[j^eZ�e \�Zwb_c_jWj_ed�â)� Gj^[hi�fh[\[h�W�ijhed][h�mehZ_d])�K[[�\eh�_dijWdY[�
DkYY^_d_'�D)� "�N e[ bYa [ b'�E)'�Z\WYH�dej[� ,/4'�f)� 34� 5� à�SDTW�\ehckb[([igk_l[�Zk�fWhW]hWf^[� ,� Z[i�
Whj_Yb[i� 2/�[j�3.�[ij�Zwfekhlk[�Zçkj_b_jw)� =bb[�W�ZçW_bb[khi�Zeddw�b_[k� t�Z[i�WffhwY_Wj_edi� \ehj[c[dj�
Yh_j_gk[i'� gk[� Y[bb[i(Y_� wcWd[dj� Z[� bW� ZeYjh_d[� ek� Z[� `k][i� [nfh_cWdj� Z[i� ef_d_edi� _dZ_l_Zk[bb[i�
ek� Z_ii_Z[dj[i)� D çWXi[dY[� Z[� jekj� YWhWYjxh[� eXb_]Wje_h[� Zçkd[� Z_ifei_j_ed� gk_� d[� Yedj_[dj� WkYkd[�
hx]b[� Z[� Zhe_j'� WkYkd[�cwj^eZ[� fhWj_gk[� Z[� Zwb_c_jWj_ed� [ij� `kZ_Y_[ki[c[dj� iekb_]dw[�â)� K[[� Wbie�
Lh[l[i'� L)'� à�;eZ_\_YWj_ed� Zk� Zhe_j� _dj[hdWj_edWb� [j� fhWj_gk[� Z[i�rjWji� ZWdi� b[� Zhe_j� Z[�bW�c[hâ'�
--.�@LJ\LPS�KLZ� 1V\YZ� $AN� ,44+%'�<ehZh[Y^j'�EWhj_dki�F_`^e\\'�f)� ,,'� ,+/� $,44,%'�m^e�gkWb_\_[i�j^[�
Zwb_c_jWj_ed�fhel_i_edi�e \�j^[� ,43-�;edl[dj_ed� h[bWj_d]� je�j^[�Yedj_d[djWb� i^[b\�WdZ�j^[�[nYbki_l[�
[Yedec_Y� ped[� Wi� W� à�ZwYeZ_\_YWj_ed� Z[� bW�cWj_xh[�â)

$,0.%� 9i� Z[cedijhWj[Z� WXel['� j^[� <kjY^� ]el[hdc[dj� WYj[Z� _d� W� i_c_bWh� cWdd[h� kdZ[h� j^[�
,403� Yedl[dj_edi� $i[[� Z\WYH� dej[i� ,+0� WdZ� ,/.%� m^[h[� j^[� Zwb_c_jWj_ed� fhel_i_edi� Wj� b[Wij� Yed(�
jW_d[Z� iec[� ceh[� fhwY_iw� ikXijWdj_l[� hkb[i)
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:[\eh[� WZZh[ii_d]� j^[� Yedj[dj� e\� j^[� jme� h[Y[djbo� YedYbkZ[Z� cWh_j_c[�
XekdZWho� W]h[[c[dji� X[jm[[d� :[b]_kc� WdZ� j^[� F[j^[hbWdZi'� WdZ� j^ki�
fhel_Z_d]� j^[� Wdim[hi� je� j^[� b_d][h_d]�fe_dji� e\�Z_iW]h[[c[dj� m^_Y^� \eh� ie�
bed]�^WZ�fh[l[dj[Z�j^[� jme�fWhj_[i� _d�gk[ij_ed'� Wi�bWij� ;eWijWb�ijWj[i�_d�j^[�
Fehj^� K[W'� \hec� i[jjb_d]� Wdo�cWh_j_c[�XekdZWho� X[jm[[d� j^[c'� _j� Wff[Whi�
Wffhefh_Wj[� je� \_hij� Xh_[\bo� h[YWbb� j^[� cW_d� Wh[Wi� e\� Yed\b_Yj)� 9j� j^[� j_c[�
:[b]_kc�[nj[dZ[Z�_ji�j[hh_jeh_Wb�i[W�je� ,-�d)c)'� j^[�]el[hdc[dj�mWi�Wbh[WZo�
kh][Z� je� ]_l[� Wd� el[hl_[m� e\�j^[i[� h[cW_d_d]� fheXb[ci� Zkh_d]� j^[� Z_iYki(
i_edi� _d� j^[� \hWc[meha� e\� j^[� ;ecc_ii_ed� \eh� =nj[hdWb� J[bWj_edi� e\� j^[�
K[dWj[�$,0/%)
>_hij� e\�Wbb� j^[� _iik[�e\�j^[�XWi[b_d[�mWi�c[dj_ed[Z'� ceh[�fWhj_YkbWho�j^[�

KY^[bZj� [ijkWho� Ybei_d]� b_d[)� L^_i� b_d['� ZhWmd� X[jm[[d� W� fe_dj� m^[h[� j^[�
[Wij[hd�j[hc_dWb�fe_dj�e\�j^[�bWdZ�XekdZWho�c[[ji�j^[�bem(mWj[h�b_d[�Wj�j^[�
Rm_d� WdZ� j^[� b_]^j^eki[� Eeb[d^ee\Z� Wj� O[ijaWf[bb['� c[Wikh[i� WXekj�
4'1� d)c�$,00%)� A \ � j^[� _dj[hdWj_edWb� bw]Wb� _cfb_YWj_edi� e\� j^_i� b_d[� h[cW_d�
kdY[hjW_d�$,01%'�j^[�:[b]_Wd�]el[hdc[dj�cWZ[� _j� Yb[Wh�j^Wj'�m[h[�j^[�<kjY^�
]el[hdc[dj� je� _di_ij�$,02%'� _j�mekbZ�h[\ki[� je� WYY[fj� Wdo�ikY^�[\\[Yj� e \�j^_i�
b_d[� ed� j^[� cWh_j_c[� Zwb_c_jWj_ed� X[jm[[d� j^[� jme� Yekdjh_[i�$,03%)

K[YedZbo'� j^[� E_d_ij[h� e \� >eh[_]d� J[bWj_edi� c[dj_ed[Z� j^[� O_[b_d][d�
gk[ij_ed�$,04%)� L^[� bWjj[h� Yedij_jkj[i� j^[� cW_d� WYY[ii� hekj[� je� j^[� h_l[h�
KY^[bZj)� 9bj^ek]^� beYWj[Z�e\\�j^[�:[b]_Wd� YeWij'� j^[�F[j^[hbWdZi� YbW_c�j^[�
O_[b_d][d�XWi[Z� ed� Wd�^_ijeh_[� j_jb[�$,1+%)� L^_i� fWhj_YkbWh� _iik['� m^_Y^�^Wi�
X[[d� ZehcWdj� \eh� iec[� j_c[� dem'� d[l[hj^[b[ii� h[cW_d[Z� ed� j^[� feb_j_YWb�
W][dZW� Wi� _dZ_YWj[Z� Xo� j^[� [nfb_Y_j� h[\[h[dY[� je� _j� Xo� j^[� <kjY^�
=nfbWdWjeho� E[cehWdZkc� WYYecfWdo_d]� j^[� ZhW\j� bWm� [nj[dZ_d]� j^[

$,0/%� JWffehj� \W_j� Wk� dec� Z[� bW� ;ecc_ii_ed� Z[i� h[bWj_edi� [njwh_[kh[i'� 2VJ%� >HYP%� KwdWj�
Fe)� /0,*-'� ff)� -'� /(0� $,431(,432%)� @[h[_dW\j[h� Y_j[Z� Wi� JWffehj� DWl[h][)

$,00%� K[[� cWf� ,)
$,01%� K[[� Z\WYH� dej[i� ,,+(,,0� WdZ� WYYecfWdo_d]� j[nj)
$,02%� Aj� _i� ijh_a_d]� _d� j^_i� h[if[Yj� j^Wj� j^[� <kjY^� ]el[hdc[dj� Wbh[WZo� [dl_iW][Z� j^_i�

feii_X_b_jo� Wj� j^[� j_c[� e \�j^[� ,4.+� @W]k[� ;eZ_\_YWj_ed� ;ed\[h[dY['� m^[d� _j� ijWj[Z� 5� à�Hekh� kd[�
[cXekY^kh[�Zçkd� \b[kl[�\ehcWdj�XW_['� ed�fekhhW_j'� [d�]wdwhWb'� WZefj[h�b[i� hx]b[i�wdedYw[i� ieki�X%�
S_)[)� Ybei_d]�b_d[� e \�dej�ceh[�j^Wd� ,+�d)c)T'� wjWdj�[dj[dZk� gkçkd[�Yed\_]khWj_ed�]we]hWf^_gk[� ifw(
Y_Wb[� f[kj� `kij_\_[h� Z[i� [nY[fj_edi� t� Y[jj[� hx]b[�j%� K[[�0HZLZ� KL� KPZJ\ZZPVUZ� '-)&#� Z\WYH� dej[� ,-0'�
f)� 1.)� :[b]_kc� ed� j^[� ej^[h� ^WdZ� i_cfbo� c[dj_ed[Z� j^[� à�cekj^� e\� h_l[hi�j� _iik['� m_j^ekj�
[nfb_Y_jbo� WZZh[ii_d]� j^[� àcekj^� e \�h_l[h� \ehc_d]� XWo�j� ^ofej^[i_i)� K[[� PIPK%#� f)� 1,)

$,03%� à�9�dejh[�[ij_c[� b[�jhWYw� Z[� Y[jj[� b_]d[� Z[�XWi['� [ij'� t�fbki� Zçkd�j_jh['� YedjhW_h[� Wkn� Z_i(
fei_j_edi�f[hj_d[dj[i�Z[�bW�Yedl[dj_ed�Z[i�FWj_edi�Md_[i�ikh�b[�Zhe_j�Z[�bW�c[h�Z[�,43-�j%�JWffehj�
DWl[h]['� Z\WYH� dej[� ,0/'� f)� /)

$,04%� >eh�h[Y[dj�b_j[hWjkh[�ed�j^_i� Z_ifkj['�m^_Y^�\_dZi�_ji�heeji�m[bb�_dje�j^[�fh[l_eki�Y[djkho�
WdZ� _i� _d� \WYj� Wi� ebZ� Wi� j^[� :[b]_Wd� ijWj[� _ji[b\'� i[[� \eh� _dijWdY[� KGE =JK'� =)'� àL^[� HheXb[c� e\�
j^[� O_[b_d][d� 5� L^[� <wb_c_jWj_ed� e \� j^[� :[b]_Wd� L[hh_jeh_Wb� K[W� m_j^� J[if[Yj� je� L^[�
F[j^[hbWdZiâ'� .� 7U[LYUH[PVUHS� 8V\YUHS� VM�3Z[\HYPUL� HUK� 1VHZ[HS� :H^� ff)� ,4(.1� $,433%� WdZ�Jeei'
<)'� àR[[kmi� j[hh_jeh_WWb� mWj[h� [d� Z[� O_[b_d][d(am[ij_[� _d� ^_ijeh_iY^� f[hif[Yj_[\â'� /� FLL\^Z�
BPQKZJOYPM[� ff)� ,-/(,.-� $,430%)� >eh� W� l_ikWb� f[hY[fj_ed'� i[[� cWf� ,)

$,1+%� K[[� j^[� <kjY^� h[fbo� je� W� gk[ij_eddW_h[� i[dj� ekj� _d� fhwfWhWj_ed� e \� j^[� ,4.+� @W]k[�
;eZ_\_YWj_ed� ;ed\[h[dY[� e \�,4.+'� Z\WYH� dej[� ,/+� WdZ� WYYecfWdo_d]� j[nj)
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j[hh_jeh_Wb� i[W�\hec�.�je� ,-�d)c)� Zkh_d]�j^[�[Whbo� ,43+i�$,1,%)� L^[�_di_ij[dY[�
e\�j^[� ]el[hdc[dj� e\�j^[�F[j^[hbWdZi� ed� j^_i� fe_dj� mekbZ� \khj^[h� XkhZ[d�
j^[� kfYec_d]� d[]ej_Wj_edi� WYYehZ_d]� je� j^[� :[b]_Wd� i_Z[$,1-%)

L^_hZbo'� j^[�bem(j_Z[�wbwlWj_ed�e\�JWii[d�mWi�fkj�\ehmWhZ�$,1.%)�Fej�j^Wj�
:[b]_kc� Yedj[ij[Z� _ji� ki[� Wi� XWi[fe_dj� \eh� j^[� j[hh_jeh_Wb� i[W� Zwb_c_jWj_ed'�
Xkj� j^[� mehZ_d]� ki[Z� Xo� j^[� E_d_ij[h� e\� >eh[_]d� J[bWj_edi� _cfb_[Z� j^Wj�
:[b]_kc� mekbZ� dej� WYY[fj� j^_i� fe_dj� Wi� _d\bk[dY_d]� j^[� Yedj_d[djWb� i^[b\�
Zwb_c_jWj_ed�$,1/%)
Ad� bWij� _dijWdY['� j^[� [nj[di_ed� e\�j^[�fehj� e\�R[[Xhk]][� mWi� c[dj_ed[Z)�

9YYehZ_d]� je� j^[� :[b]_Wd� fei_j_ed'� j^_i� [nj[di_ed� ckij� X[� jWa[d� _dje�
WYYekdj�m^[d�Z[j[hc_d_d]�j^[�ekj[h�b_c_j�e\�j^[�j[hh_jeh_Wb� i[W�e \�j^_i� Yekd(
jho� 5

à�;[Y_� dç[ij� fWi� Yedj[ijw� [j� [ij� Yed\ehc[� Wkn� Z_ifei_j_edi� Z[i� Yedl[dj_edi�
_dj[hdWj_edWb[i� Z[� ,403� [j� Z[� ,43-â�$,10%)

Aj� YekbZ� [l[d� X[� h[cWha[Z� j^Wj� Xej^� Yekdjh_[i� Wbh[WZo� ikijW_d[Z� W�
i_c_bWh� fe_dj� e \� l_[m� Wj� j^[� j_c[� e\� j^[� @W]k[� ,4.+� ;eZ_\_YWj_ed� ;ed(
\[h[dY[�$,11%)

=l[d� j^ek]^� j^[i[� _iik[i� cW_dbo� h[bWj[Z� je� j^[� j[hh_jeh_Wb� i[W� ]_l[d� j^[�
Yedj[nj� _d� m^_Y^� j^[o� m[h[� [bWXehWj[Z'� j^[�E_d_ij[h� e \�>eh[_]d� J[bWj_edi�
Wbh[WZo� _dZ_YWj[Z� j^Wj� j^[� kfYec_d]� d[]ej_Wj_edi� m_j^� j^[�F[j^[hbWdZi� 5

à)))� iç_diYh_hedj� f[kj(yjh[� ZWdi� kd� Yedj[nj[� fbki� bWh]['� t� iWle_h� Y[bk_� Z[� bW�
Zwb_c_jWj_ed�Z[�jeki� b[i� [ifWY[i�cWh_j_c[i� ieki�dei� `kh_Z_Yj_edi�â�$,12%)

L^_i�l[ho�YWh[\kb�bWd]kW][� YedY[Wbi� _d�\WYj�W�bWij�cW`eh�fe_dj�e\�Z_iW]h[[(
c[dj)� L^[�<kjY^� ]el[hdc[dj� ^Wi� WbmWoi� Z[\[dZ[Z� j^[� fe_dj� e \�l_[m� j^Wj�
de�ceh[� d[]ej_Wj_edi� ed� j^[� Yedj_d[djWb� i^[b\�Zwb_c_jWj_ed� m[h[� d[[[iiWho'�
eh� \eh� j^Wj� cWjj[h� feii_Xb['� i_dY[� j^Wj� _iik[� ^WZ� Wbh[WZo� X[[d� jejWbbo�
[n^Wkij[Z)� L^[� Zwb_c_jWj_ed� e\� j^[� Yedj_d[djWb� i^[b\� ^WZ� X[[d� i[jjb[Z� _d�
fh_dY_fb[� Zkh_d]� j^[� ,41+i�$,13%� WdZ� Yed\|hc[Z� Xo� ijWj[� fhWYj_Y[� bWj[h� ed'�
Wd� Wh]kc[dj� dej� h[WZ_bo� WY[[fj[Z� Xo� :[b]_kc�$,14%)� Aj� _i� j^[h[\eh[� Y[h(�
jW_dbo� de� Ye_dY_Z[dY[� j^Wj� j^[� <kjY^� ]el[hdc[dj� edbo� c[dj_ed[Z� j^[

$,1,%� 9dd[n� je� j^[� HheY[[Z_d]i� e \�j^[� K[YedZ�;^WcX[h'� ,43-(,43.� ä � ,2)10/'� Fe)� .'� f)� ,+)
$,1-%� à�SATb� [ij� Y[hjW_d� gk[� Y[i� fhwj[dj_edi� d[� \WY_b_j[hedj� fWi� b[i� dw]eY_Wj_ediâ)� JWffehj�

DWl[h]['� Z\WYH� dej[� ,0/'� f)� /)
$,1.%� K[[� cWf� ,)
$,1/%� àD[� ^Wkj(\edZ� ZwYeklhWdj� Z[� JWii[d� Z[lWdj�OWbY^[h[d� f[kj�fWh� Yedjh[� [\\[Yj_l[c[dj�

yjh[�fh_i� [d� Yecfj[�fWh�b[i� HWoi(:Wi'� cW_i� [nYbki_l[c[dj�fekh� Zwb_c_j[h� b[i� [Wkn� j[hh_jeh_Wb[i� â)�
7IPK%

$,10%� 7IPK%
$,11%� :[b]_kc� ijWj[Z� 5� àHekh� b[i� fehji'� Y[jj[� ZwcWhYWj_ed� Ze_j� yjh[� Yedij_jkw[� fWh� bW� b_c_j[�

[njhyc[�Z[� Y[kn(Y_�â)� L^[�F[j^[hbWdZi� h[fb_[Z�j^[�\ebbem_d]�je�j^[�gk[ij_eddW_h[� 5� à�Hekh�b[i�fehji�
fhefh[c[dj� Z_ji'� bW� b_c_j[� _djwh_[kh[� Z[i� [Wkn� j[hh_jeh_Wb[i� Z[lhW� ik_lh[� bç [njhwc_jw� Z[i� `[jw[i�j%�
K[[�0HZLZ� KL� KPZJ\ZZPVUZ� '-)&#� Z\WYH� dej[� ,-0'� ff)� 1,� WdZ� 1-(1.� h[if[Yj_l[bo)

$,12%� JWffehj� DWl[h]['� Z\WYH� dej[� ,0/'� f)� /)
$,13%� K[[� Z\WYH� dej[i� 1,(2.� WdZ� WYYecfWdo_d]� j[nj)
$,14%� ?9M L A= J '� H^)'� Z\WYH� dej[� 14'� ff)� ,,+(,--)
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\kjkh[� i[jjb[c[dj� e \� j^[� j[hh_jeh_Wb� i[W� m^[d� WZZh[ii_d]� j^_i� fe_dj� _d� j^[�
=nfbWdWjeho� EwcehWdZkc� e\� j^[� <kjY^� bWm� [nj[dZ_d]� j^[� j[hh_jeh_Wb�
i[W�$,2+%'� YedjhWho� je� j^[� WXel[(c[dj_ed[Z� :[b]_Wd�fe_dj� e\�l_[m�$,2,%)

/)� ä �/NYLLTLU[Z� VM�'--*

L^_i� fWhj� m_bb� jho� je� YbWh_\o� j^[� cWdd[h� _d�m^_Y^� j^[� fWhj_[i� ^Wl[� X[[d�
WXb[� je� iebl[� j^[� `kij(c[dj_ed[Z� b_d][h_d]� fe_dji� e\�Z_iW]h[[c[dj� X[jm[[d�
j^[c)

9%� AJOLSK[� JSVZPUN� SPUL

>_hij� e\�Wbb'� _j� i^ekbZ�X[�ijh[ii[Z� j^Wj� j^_i� b_d[� Ze[i� ^Wl[� Wd� _d\bk[dY[� ed�
j^[�ZhWm_d]� e\�Wd�[gk_Z_ijWdY[� b_d['� dejm_j^ijWdZ_d]�j^[� \WYj�j^Wj� j^[� bem(�
j_Z[�wbwlWj_ed� e\�JWii[d�_i� beYWj[Z�_d�\hedj� e\�_j�$,2-%)� L^[�_d\bk[dY[� e\�j^_i�
Ybei_d]� b_d[� h[WY^[i� ekj� je� WXekj� 4�d)c)� c[Wikh[Z� \hec� j^[� bWdZ�XekdZWho�
j[hc_dWb� fe_dj)� L^_i� ^Wi� je� X[� [nfbW_d[Z� Xo� j^[� dehj^[hd� fei_j_ed� e\� j^[�
bem(j_Z[� wbwlWj_ed� e\�JWii[d)� 9i� W� Yediwgk[dY['� _\� j^[� Ybei_d]� b_d[� mekbZ�
^Wl[� X[[d� jWa[d� _dje� WYYekdj'� W� j[hh_jeh_Wb� i[W� Wh[W� e\� Wffhen_cWj[bo�
--'0� ac-�mekbZ�^Wl[� X[[d� ]W_d[Z� Xo� j^[�F[j^[hbWdZi)

L^[� ,441� L[hh_jeh_Wb� K[W�9]h[[c[dj'� Xo�c[Wdi� e\�Wd�[nfbWdWjeho�9hj)� -'�
cWa[i� _j� Yb[Wh�j^Wj�j^_i� Z_Z�dej�^Wff[d)� AdZ[[Z'� edbo� j^[�dehcWb�bem(mWj[h�
b_d[� Wbed]� j^[� YeWiji� e\�Xej^� Yekdjh_[i� _i� c[dj_ed[Z� Wi� ^Wl_d]� i[hl[Z� Wi�
XWi_i� \eh� j^[� ZhWm_d]� e\�Wd� [gk_Z_ijWdj� b_d[)

Aj�_i�j^[h[\eh[�edbo�m_j^�h[if[Yj� je�j^[� Yedj_d[djWb�i^[b\�Zwb_c_jWj_ed�j^Wj�
j^[� KY^[bZj� Ybei_d]� b_d[� X[Yec[i� jejWbbo� _hh[b[lWdj� X[YWki[� e\�j^[� beYWj_ed�
e\�JWii[d)

:%� BOL� EPLSPUNLU� X\LZ[PVU

L^[� F[j^[hbWdZi� Z_Z� hW_i[� j^[� O_[b_d][d� gk[ij_ed� Wj� j^[� j_c[� e\� j^[�
d[]ej_Wj_edi�$,2.%)� K_dY[� j^[� j[nj� e \� j^[� ,441� L[hh_jeh_Wb� K[W� 9]h[[c[dj�
Ze[i� dej� h[\[h� je� j^[� O_[b_d][d(_iik[� [nfb_Y_jbo'� WdZ� jWa_d]� _dje� WYYekdj�
j^Wj� j^[�<kjY^� Zwbw]Wj_ed� Z_Z� hW_i[� j^[� _iik[� Zkh_d]� j^[� d[]ej_Wj_edi'� j^[�
Wiikcfj_ed� YekbZ� X[� cWZ[� j^Wj� j^_i� Yekdjho� ^Wi� _cfb_Y_jbo� WXWdZed[Z� _ji�
^_ijeh_w� j_jb[�$,2/%)

$,2+%� 9dd[n� je� j^[� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,43-(,43.�ä � ,2)10/'� Fe)� .'� f)� ,+)
$,2,%� K[[� Z\WYH� dej[� ,12� WdZ� WYYecfWdo_d]� j[nj)
$,2-%� :kj� i[[� j^[� YedjhWho� fei_j_ed� jWa[d� Xo� j^[� <kjY^� ]el[hdc[dj'� Wi� h[\b[Yj[Z� _d� j^[�

A_j[hWjkh['� Z\WYH� dej[� ,,0)
$,2.%� 9i� h[cWha[Z� Xo� j^[� :[b]_Wd� E_d_ij[hi� \eh� >eh[_]d� 9\\W_hi� WdZ� LhWdifehj� _d� j^[�

=nfbWdWjeho�EwcehWdZkc'� 2VJ%� WHYP%� KwdWj�Fe)� ,(3/.*,'� f)� -'� 0� $,442(,443%)� @[h[_dW\j[h� Y_j[Z�
Wi� ,442� =nfbWdWjeho�E[cehWdZkc)

$,2/%� = D>= J AF C '� 9)'� à�:[b]_kc*L^[�F[j^[hbWdZi� 5� <wb_c_jWj_ed� e \�EWh_j_c[�Red[i�â'� ,-� 7U[LY$
UH[PVUHS� 8V\YUHS� VM�;HYPUL� HUK� 1VHZ[HS� :H^� f)� 0/3'� 00,� $,442%)
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L^_i� _i� Wbie� j^[� _cfh[ii_ed� j^Wj� h[cW_di� W\j[h� h[WZ_d]� j^[� <kjY^�
fWhb_Wc[djWho� ZeYkc[dji)� Ad� j^[� =nfbWdWjeho� EwcehWdZkc� WjjWY^[Z� je�
j^[�ZhW\j� bw]_ibWj_ed�j^_i� _i� j^[�\_hij� _iik[�hW_i[Z�Xo�j^[�E_d_ij[h� \eh�>eh[_]d�
9\\W_hi�$,20%)� Ad� W� if_h_j� e\� ]eeZ(d[_]^Xehb_d[ii'� j^[� E_d_ij[h� j^[d� Yed(
j_dk[i'� Xej^� Yekdjh_[i� W]h[[Z� je� iebl[� j^[� Z_\\wh[dY[i� e\�ef_d_ed�m^_Y^� \eh�
ie� cWdo� o[Whi� ^WZ� j^mWhj[Z� Wbb� [\\ehji� je� h[WY^� W]h[[c[dj� ed� j^[�
_iik[�$,21%)� L^[�h[fehj� e\�j^[�;ecc_ii_ed� \eh�>eh[_]d�J[bWj_edi� Yehd[i�XWYa�
je� j^_i�fWhj_YkbWh� _iik[)� Aj� ijWj[i� j^Wj� j^[�c[cX[hi� e\�j^[�;ecc_ii_ed�m[h[�
iWj_i\_[Z� j^Wj� W� iebkj_ed� ^WZ� \_dWbbo� X[[d� \ekdZ� \eh� j^[� Zwb_c_jWj_ed� e\�j^[�
j[hh_jeh_Wb� i[W'� Xkj� h[cWha[Z� dYl[hj^eb[ii� j^Wj� j^[o� c_ii[Z� j^[� fhef[h�
^_ijeh_[� Yedj[nj)� L^[� gk[ij_ed�mWi� Wbie� hW_i[Z�m^_Y^� YedY[ii_edi� ^WZ�X[[d�
cWZ[� Xo� j^[� <kjY^� ]el[hdc[dj� m^[d� d[]ej_Wj_d]� Xej^� W]h[[c[dji�$,22%)

Ad� ^_i� h[fbo'� j^[� E_d_ij[h� \eh� >eh[_]d� 9\\W_hi� \_hij� e\� Wbb� ]Wl[� W� i^ehj�
^_ijeh_[� WYYekdj� e\�j^[�O_[b_d][d� gk[ij_ed�$,23%)� Ad�^_i� wdkcwhWj_ed� e\�j^[�
YedY[ii_edi� cWZ['� ^em[l[h'� j^[� O_[b_d][d� Ze[i� dej� Wff[Wh$,24%)�
F[l[hj^[b[ii'� m^[d� YbWh_\o_d]� Wd� WcX_]k_jo� _d� j^[� =nfbWdWjeho�EwcehWd(
Zkc� YedY[hd_d]�j^[�m[ij[hd� [djhWdY[� hekj[� je� j^[� h_l[h� KY^[bZj'� ^[�fkj� ed�
h[YehZ� 5

à�<[p[�lWWh][kb�S_)[)� j^[�O_[b_d][dT�aecj�j[d�Z[b[�_d�Z[�:[b]_iY^[�j[hh_jeh_Wb[�
p[[� j[� b_]][d�â�$,3+%)

Gd[� i^ekbZ� ^em[l[h� X[� YWh[\kb)� <_Z� dej� j^[� M)K)� <[fWhjc[dj� e\� KjWj[�
j[ij_\o�X[\eh[�j^[�9c[h_YWd�K[dWj[� Wj� j^[�eYYWi_ed� e\�j^[�^[Wh_d]i� YedY[hd(
_d]� j^[�cWh_j_c[�XekdZWho� W]h[[c[dj� YedYbkZ[Z�Xo� j^Wj� Yekdjho�m_j^� j^[�
\ehc[h�Kel_[j�Md_ed�$,3,%� j^Wj'� X[_d]� W�cWh_j_c[�XekdZWho� W]h[[c[dj'� j^[�
bWjj[h�Z_Z�dej� h[Ye]d_p[�Kel_[j� iel[h[_]djo� el[h�\_l[� Z_ifkj[Z�_ibWdZi�_d�j^[�
9hYj_Y�$,3-%� WdZ� ed[� _d� j^[� 9b[kj_Wd� Y^W_d�$,3.%'� Wbb� beYWj[Z� ed� j^[� Kel_[j�
i_Z[� e\�j^[� XekdZWho� b_d['� _d� Wd� _cfb_Y_j� cWdd[h�8� $,3/%
L^[� YWj[]eh_YWb� ijWj[c[dj� e\� j^[� :[b]_Wd� c_d_ij[hi� \eh� >eh[_]d� 9\\W_hi�

WdZ� LhWdifehj� _d� j^[� =nfbWdWjeho� E[cehWdZkc'� j^[h[\eh['� ijWj_d]� j^Wj�
j^[�F[j^[hbWdZi�^Wl[�h[dekdY[Z�j^[_h�iel[h[_]djo� YbW_c�m_j^�h[if[Yj�je�j^[

$,20%� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443�ä �-0)13/'� Fe)� .'� f)� ,)
$,21%� 7IPK%
$,22%� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443�ä � -0)13/'� Fe)� /'� f)� ,)
$,23%� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443� ä �-0)13/'� Fe)� 0'� ff)� ,(-)
$,24%� 7IPK%#� f)� -)
$,3+%� 7IPK%� L^_i� fWiiW][� YWd� X[� jhWdibWj[Z� HZ� .� àL^_i� dWl_]Wj_edWb� Y^Wdd[b� $dWc[bo� j^[�

O_[b_d][d%� m_bb� fWhj_Wbbo� \Wbb� m_\Y^_d� j^[� :[b]_Wd� j[hh_jeh_Wb� i[W�â)
$,3,%� EWh_j_c[� :ekdZWho� 9]h[[c[dj� :[jm[[d� j^[�Md_j[Z� KjWj[i� e \�9c[h_YW� WdZ� j^[�Md_ed�

e \�j^[�Kel_[j� KeY_Wb_ij� J[fkXb_Yi'� Bkd[� ,'� ,44+'� Wi� h[fheZkY[Z�_d�-4�7U[LYUH[PVUHS� :LNHS�;H[LYPHSZ�
ff)� 4/,(4/0� $,44+%)� L^_i� W]h[[c[dj� [dj[h[Z� fhel_i_edWbbo� _dje� \ehY[� ed� Bkd[� ,0'� ,44+)

$,3-%� FWc[bo� :[dd[jj'� @[dh_[jjW'� @[hWbZ'� B[Wdd[jj[� WdZ�OhWd][bb� _ibWdZ)
$,3.%� FWc[bo� ;eff[h� _ibWdZ)
$,3/%� 9i� h[\[hh[Z� je� Xo� GDKGF '� ;)'� K= A< = F : = J ? '� E)� "� K= D D = '� J)'� à�M)K)(Jkii_W� EWh_j_c[�

:ekdZWho� ?_l[WmWo�â'� /-� =YIPZ� f)� 2/'� 31� $,443%)
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O_[b_d][d�$,3Ä%'� i^ekbZ� X[� kdZ[hijeeZ� m_j^� W� f_dY^� e \�iW_j)� Fe� ikY^� [b[Wh�
ijWj[c[dj� _i� je� X[� \ekdZ� _d� j^[� W]h[[c[dj� deh� _d� j^[� [nY^Wd][� e\� dej[i�
WYYecfWdo_d]� _j)� AdZ[[Z'� j^[�mehZ� à�O_[b_d][d�â� Ze[i� dej� [l[d� Wff[Wh� _d�
j^[i[� ZeYkc[dji)�Eeh[el[h'� j^[�<kjY^�fWhb_Wc[djWho�fWf[hi'�m^_Y^�Z[lej[�
gk_j[�iec[� Wjj[dj_ed� je� j^_i� _iik['� Ze� dej� YedjW_d� ikY^� W� YWj[]eh_YWb� ijWj[(
c[dj� [_j^[h)� Ad� ehZ[h� je� Wle_Z� Wdo� \kjkh[� c_ikdZ[hijWdZ_d]i� ed�j^[� _iik['�
_j� mekbZ� ^Wl[� X[[d�fh[\[hWXb[� je� _di_ij� ed� j^_i� fe_dj)

;%� @HZZLU

L^[� bem(j_Z[� wbwlWj_ed� e\�JWii[d� fbWo[Z� W� Y[djhWb� heb[� _d� j^[� j[hh_jeh_Wb�
i[W�Zwb_c_jWj_ed�Xkj� [l[d�ceh[�ie� _d�j^[�Yedj_d[djWb� i^[b\�i[jjb[c[dj�m^[h[�
_j� fhel_Z[Z� j^[� fWhj_[i� W� fh[j[nj� je� Z[l_Wj[� \hec� j^[� ijh_Yj� Wffb_YWj_ed� e\�
j^[� [gk_Z_ijWdY[� Yh_j[h_ed)

:[_d]� Xo� Zw\_d_j_ed� W�dWjkhWbbo� \ehc[Z�Wh[W� e\�bWdZ�m^_Y^� _i� ikhhekdZ[Z�
Xo� WdZ�WXel[�mWj[h� Wj�bem�j_Z['� _dj[hdWj_edWb� bWm�Wbbemi�j^[�bem(mWj[h�b_d[�
ed� ikY^� wbwlWj_edi� je� X[�ki[Z� Wi� XWi[b_d[� \eh�c[Wikh_d]� j^[�Xh[WZj^� e\�j^[�
j[hh_jeh_Wb� i[W�$,31%)� :[b]_kc� WdZ� j^[�F[j^[hbWdZi� Wh[� dej� edbo� XekdZ� Xo�
jh[Wj_[i� _dYehfehWj_d]� j^_i� fWhj_YkbWh� hkb[�$,32%'� j^[o� ceh[el[h� Wbie�
[nfb_Y_jbo� _dYehfehWj[Z� j^_i� feii_X_b_jo� _d�ckd_Y_fWb� bWm�$,33%)

A\� _d� j^[eho� j^[h[\eh[� de� fheXb[c� Z_Z� Wh_i['� :[b]_kc� ^WZ� Wbh[WZo�
[nf[h_[dY[Z�cW`eh� Z_\\_Ykbj_[i� m^[d� jho_d]� je� Wffbo� j^_i� fhel_i_ed� _d� fhWY(�
j_Y[� _d�_ji� X_bWjwhWb� h[bWj_edi� m_j^�>hWdY[�m^[h['� X[YWki[� e \�j^[� fh[i[dY[� e\�
j^[�>b[c_i^�:Wdai'� Xej^�fWhj_[i� ^WZ� bem(j_Z[� wbwlWj_edi� Wbed]�j^[_h� YeWiji)�
LWa_d]�_dje� WYYekdj�j^[�Z_\\[h[dj�c[j^eZi�e\�YWbYkbWj_d]�j^[�bem(mWj[h�b_d['�
j^_i� _d\bk[dY[Z� j^[� Wii[iic[dj� e\� m^[j^[h� Y[hjW_d� ][e]hWf^_YWb� \[Wjkh[i�
m[h[� ij_bb� ikhhekdZ[Z� Xo� WdZ� WXel[� mWj[h� Wj� bem� j_Z[�$,34%)

$,30%� à�D[i�HWoi(:Wi� h[dedY[dj� t�b[khi�h[l[dZ_YWj_edi�Z[�iekl[hW_d[jw� ikh�b[i�O_[b_d][d�j%� K[[�
,442�=nfbWdWjeho�E[cehWdZkc'� Z\WYH� dej[� ,2.'� f)� 1)

$,31%� 9i� Z[\_d[Z� _d� 9hj)� ,.� $fWhW)� ,%� e \� j^[� ,43-� ;edl[dj_ed)� K[[� Wbie� 9hj)� ,,� e \� j^[� ,403�
L[hh_jeh_Wb� K[W�;edl[dj_ed)

$,32%� :[b]_kc� $i[[� Z\WYH� dej[� 23%� WdZ� j^[� F[j^[hbWdZi� $i[[� Z\WYH� dej[� ,/.%� Wh[� Xej^� fWhjo�
je�j^[� ,403�L[hh_jeh_Wb�K[W�;edl[dj_ed)� L^[� iWc[�^ebZi� jhk[�m_j^� h[if[Yj� je�j^[� ,43-�;edl[dj_ed�
$j^[�F[j^[hbWdZi� hWj_\_[Z� ed� Bkd[� -3'� ,441'� WdZ� :[b]_kc� ed�Fel[cX[h� ,.'� ,443� 6� Wi� WYY[ii_Xb[�
ed� Adj[hd[j� Wj� à�^jjf5**m_lm)kd)eh]*<[fji*bei*bei4/i\Y)^jc� j� VU� >[XhkWho�/'� ,444%)� 9 j� j^[� j_c[� e\�
mh_j_d]'� j^[h[\eh['� :[b]_kc� WffWh[djbo� Wbh[WZo�_d\ehc[Z�j^[�K[Yh[jWho(?[d[hWb� WXekj�_ji�hWj_\_YW(
j_ed'� [l[d� j^ek]^� j^[�;VUP[L\Y� ILSNL� Z_Z� dej� ie� \Wh� fkXb_i^� j^[� WYj� e \�WffhelWb� e\�j^[� \wZwhWb�
fWhb_Wc[dj'� deh� j^[� j[nj� e \�j^[� Yedl[dj_ed� _ji[b\)� >eh�ceh[�Z[jW_bi'� i[[�j^[� Whj_Yb[� _d� j^[�fh[i[dj�
_iik[� e \�<[� : GF < L '� L)'� à�<[� hWj_\_YWj_[� lWd� [[d� ][c[d]Z� _dj[hdWj_edWWb� l[hZhW]� _d� :[b]_z� 5� <[�
b_`Z[dim[]� lWd� ^[j� R[[h[Y^j�l[hZhW]� lWd� ,43-�j%

$,33%� >eh�:[b]_kc'� i[[�9hj)� ,� e \�j^[� ,432�DWm�ed� j^[�L[hh_jeh_Wb�K[W'�Z\WYH�dej[�20'�f)� ,0-4+)�
O_j^�h[if[Yj� je� j^[�F[j^[hbWdZi'� i[[�9hj)� ,� e \�j^[�F[j^[hbWdZi�L[hh_jeh_Wb� K[W�<wcWhYWj_ed�9Yj'�
Z\WYH� dej[� ,+,)

$,34%� 9 F<=JKGF '� <)'� à:[b]_kc(>hWdY[� $J[fehj� FkcX[h� 4(,1%â'� _d� 7U[LYUH[PVUHS� ;HYP[PTL�
0V\UKHYPLZ#� Z\WYH� dej[� /.'� f)� ,34,'� ,34.)� K[[� Wbie� > J 9 F ; C P '� =)'� àEWh_j_c[� :ekdZWho�
9]h[[c[dji� 5� L^[� ;Wi[� e \�:[b]_kc�j#� Z\WYH� dej[� 0,'� ff)� /--(/-0)
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Ad�h[bWj_ed�je�j^[�F[j^[hbWdZi'� j^[�i_jkWj_ed�mWi�ib_]^jbo�Z_\\[h[dj�cW_dbo�
X[YWki[� ik[^� ][e]hWf^_YWb� \[Wjkh[i� Wh[� edbo� fh[i[dj� _d� \hedj� e\�j^[� <kjY^�
YeWij)� :[jm[[d� Geij]Wj� WdZ� <[khbee� beYWj[Z� e\\� j^[� YeWij� e\�OWbY^[h[d'�
m^_Y^�X[i_Z[i� j^[�O_[b_d][d� Yedij_jkj[� j^[�j^h[[�dWjkhWb� [djhWdY[�hekj[i� je�
j^[� h_l[h� KY^[bZj�$,4+%'� jme� bem(j_Z[� wbwlWj_edi� Wh[� fh[i[dj� ed� j^[� :Wda`[�
lWd� Rekj[bWdZ[)� Gd� j^[� iWdZXWdai� beYWj[Z� `kij� m[ij� e \� <[khbee'� j^h[[�
ej^[h� bem(j_Z[� wbwlWj_edi� Wh[� fh[i[dj'� dWc[bo� jme� _d� j^[� Kekj^[hd� Wh[W� e\�
j^[�Febb[dfbWWj�:Wda�WdZ�ed[� Wj� _ji� [djhWdY[� _d�j^[�dehj^'� dWc[bo�JWii[d)�
:[YWki[� e\� j^[� ][e]hWf^o� e\� j^[� YeWiji'� edbo� j^[� bWjj[h� YWd� fej[dj_Wbbo�
_d\bk[dY[� j^[� :[b]e(<kjY^� cWh_j_c[� XekdZWho� b_d[)� Gd� j^[� ej^[h� ^WdZ'� _j�
i^ekbZ�X[�ijh[ii[Z�j^Wj�j^[�fWhj_YkbWh�beYWj_ed�e\�j^[�bWjj[h�Wjjh_Xkj[i� W�Yhk(
Y_Wb� i_]d_\_YWdY[� je� j^_i� if[Y_\_Y� bem(j_Z[� wbwlWj_ed� _d�j^[�:[b]e(<kjY^� h[bW(
j_edi'� i_dY[� _j� i[hl[i� Wi� j^[� edbo� XWi[fe_dj� ed� j^[� F[j^[hbWdZiç� i_Z[� ed�
m^_Y^� j^[� Zwj[hc_dWj_ed� e \� ceij� e\� j^[� cWh_j_c[� XekdZWho� _i� je� X[�
XWi[Z�$,4,%)
L^[� bem(j_Z[� wbwlWj_ed� e\� JWii[d'� j^[h[\eh['� h[Y[_l[Z� [njhW� Wjj[dj_ed�

\hec� j^[� :[b]_Wd� i_Z[)� 9d� _d(Z[fj^� ijkZo� e \� ^_ijeh_YWb� cWj[h_Wbi�
Z[cedijhWj[Z�j^Wj�JWii[d�^WZ�dej� ikh\WY[Z� ed�cWh_j_c[� Y^Whji� Zkh_d]�Y[h(
jW_d�f[h_eZi� _d� j_c['� _dZ_YWj_d]� j^Wj� j^[� bem(j_Z[� wbwlWj_ed�de� bed][h� Zh_[Z�
Wj� bem� mWj[h�$,4-%)� K_dY[� j^[i[� f[h_eZi� m[h[� ^em[l[h� b_c_j[Z� _d� j_c['�
:[b]_kc� WffWh[djbo� Z_Z� dej� eX`[Yj� _d� fh_dY_fb[� je� j^[� ki[� e\� JWii[d� Wi�
XWi[fe_dj)� O^Wj�:[b]_kc� Z_Z�^em[l[h� eX`[Yj� je'�mWi�j^Wj� j^[�F[j^[hbWdZi�
^WZ� _d_j_Wbbo� XWi[Z� j^[� beYWj_ed� e\�j^[� bem(j_Z[� wbwlWj_ed� e\�JWii[d� ed� j^[�
-� c[j[h� _ieXWj^)� :[YWki[� JWii[d� _i� XekdZ[Z� _d� j^[� [Wij� Xo� j^[� ?[kb� lWd�
JWii[d'� j^[�dehj^[hd�[djhWdY[� hekj[� je�<[khbee'� j^[�i^Wbbem�Wh[W�ikhhekdZ(�
_d]� j^_i� bem(j_Z[� wbwlWj_ed� _i� beYWj[Z� _d� W� ]wdwhWb� m[ij[hd� Z_h[Yj_ed)� A\�ed[�
jWa[i� j^[� ceij� h[Y[dj� cWh_j_c[� Y^Whji� Wi� fe_dj� e\� h[\[h[dY['� j^[� -� c[j[h�
_ieXWj^� _i� beYWj[Z� WXekj� ,'3� d)c)� je� j^[� m[ij� e\� j^[� bem(mWj[h� b_d[� e\�
JWii[d)� :[b]_kc'� ed� j^[� ej^[h� ^WdZ'� mWi� fh[fWh[Z� je� WYY[fj� j^[� m[ij[hd�
[njh[c_jo� e\� j^[� bem(mWj[h� b_d[� Wi� XWi[fe_dj�$,4.%)� L^_i� Yecfhec_i[�
WffWh[djbo� fhel[Z� WYY[fjWXb[� je� Xej^�fWhj_[i� $,4/%)
O_j^� j^[i[� fh[b_c_dWho� gk[ij_edi� ekj� e\�j^[�mWo'� j^[� fWhj_[i� m[h[� j^[d�

WXb[�je� Wffbo�j^_i�XWi[fe_dj'� _d�j^[�WXel[(if[Y_\_[Z�cWdd[h'� je�j^[�Zwb_c_jW(

$,4+%� :[YWki[� e \� j^[_h� hWj^[h� i^Wbbem� dWjkh['� ^em[l[h'� j^[o� YWddej� Yecf[j[� m_j^� j^[�
O_[b_d][d� Wi� cW_d� WYY[ii� hekj[)

$,4,%� Gdbo� fWhj� e \�j^[� j[hh_jeh_Wb� i[W� XekdZWho� _i� Z[j[hc_d[Z� Xo� j^[� dehcWb� bem(mWj[h� b_d[�
Wbed]� j^[� YeWij� e \�Xej^� Yekdjh_[i)� K[[� Z\WYH� dej[� ,2-� WdZ� WYYecfWdo_d]� j[nj)

$,4-%� KjkZo� kdZ[hjWa[d� Xo� ;)� NWd� ;Wkm[dX[h]^['� ;^_[\� e \� j^[� @oZhe]hWf^_[� <[fWhjc[dj'�
E_d_ijho� e \�>bWdZ[hi)� L^_i� ijkZo'� m^_Y^� mWi� a_dZbo� h[Y[_l[Z� \hec� ;)� NWd�;Wkm[dX[h]^['� _i� ed�
\{b[�m_j^� j^[� fh[i[dj� Wkj^eh)

$,4.%� L^[� Wh[W� e \�CWii[d�m^_Y^� ikh\WY[i� Wj� bem�j_Z[� _i� WXekj� 1++�c� [Wij� je�m[ij)� L^_i�fe_dj�
_i� beYWj[Z� Wj� iec[� ,'.� d)c)� \hec� j^[� <kjY^� YeWij)

$,4/%� 9i� Yed\{hc[Z�Xo� j^[�<kjY^�E_d_ij[h�\eh�>eh[_]d�9\\W_hi)� K[[�HheY[[Z_d]i� e\�j^[�K[YedZ�
;^WcX[h'� ,442� ,443�ä � -0)13/'� Fe)� 0'� f)� -)
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j_ed�Z_ifkj[)� @em[l[h'� W�Yb[Wh� Z_ij_dYj_ed� i^ekbZ�X[�cWZ[�X[jm[[d�j^[�jme�
W]h[[c[dji� _d� j^_i� h[if[Yj)

9i� \Wh� Wi� j^[� ,441�L[hh_jeh_Wb� K[W�9]h[[c[dj� _i� YedY[hd[Z'� j^_i� _iik[�Z_Z�
dej� YWki[� jee� ckY^� Z_\\|Ykbjo� i_dY[� 9hj)� -� ijWj[i� j^Wj� j^[� YedijhkYj_ed� e\�
j^[� [gk_Z_ijWdY[� b_d[� jeea� j^[� bem(j_Z[� wbwlWj_ed� e\� JWii[d� \kbbo� _dje�
WYYekdj)� L^[� j[hc_dWb� fe_dj� e\�j^[� j[hh_jeh_Wb� i[W� XekdZWho� _i� \eh� _dijWdY[�
[nWYjbo� beYWj[Z� Wj� ,-� d)c)� \hec� j^[� m[ij[hd� [njh[c_jo� e\� j^[� +� c[j[h�
_ieXWj^� WhekdZ� JWii[d)

O_j^� h[if[Yj� je� j^[� ,441� ;edj_d[djWb� K^[b\� 9]h[[c[dj� j^[� i_jkWj_ed� _i�
ckY^� ceh[� Yecfb[n)� L^[� c[h[� \WYj� j^Wj� j^_i� W]h[[c[dj'� YedjhWho� je� j^[�
j[hh_jeh_Wb� i[W�ed['� _i�i_b[dj�ed�j^[�c[j^eZ�ki[Z�je�Whh_l[�Wj�j^[�Zwb_c_jWj_ed�
b_d[�\_dWbbo� W]h[[Z�kfed'�_i�Wbh[WZo�W�i_]d�ed�j^[�mWbb)�9dZ�_dZ[[Z'�j^_i�_iik[�
WffWh[djbo� \ehc[Z� W� cW`eh� Xed[� e\� Yedj[dj_ed� X[jm[[d� j^[� fWhj_[i'� [l[d�
j^ek]^� _j� _i� dej� \ehcWbbo� b_ij[Z� _d� j^[� fe_dji� e \�Z_l[h][dY[� m^_Y^� [n_ij[Z�
Wj�j^[�ijWhj� e\�j^[�d[]ej_Wj_edi�$,40%)� L^_i� YWd�d[l[hj^[b[ii�X[�_d\[hh[Z�\hec�
j^[� [nfbWdWj_ed� e\� j^[� h[ikbji� _d� j^[� :[b]_Wd� fWhb_Wc[djWho� ZeYkc[dji�
m^[h[� _j� _i� ijWj[Z� j^Wj� j^_i� bem(j_Z[� wbwlWj_ed� ^Wi� edbo� X[[d� ]_l[d� b*/j^�
[\\[Yj�$,41%)� 9i� Wbh[WZo�c[dj_ed[Z�WXel['� _j�mWi�Xo�c[Wdi� e\�j^_i�_iik[�j^Wj�
j^[�fWhj_[i�m[h[� WXb[� je� _dYbkZ[� j^[� [gk_jWXb[(iebkj_ed� Wif[Yj� ed�m^_Y^� j^[�
:[b]_Wd� i_Z[� ^WZ� ie� ckY^� _di_ij[Z)

Gd[� YWd� edbo� Wiikc[�j^[h[\eh[� j^Wj'� XWi[Z�ed�j^[� Z_iYkii_edi� ^[bZ�Wj�j^[�
j_c[� e\�j^[�:[b]e(>h[dY^� Yedj_d[djWb� i^[b\�d[]ej_Wj_edi�$,42%'� :[b]_kc�mWi�
e\�j^[� ef_d_ed� j^Wj'� _d� effei_j_ed� je� j^[� j[hh_jeh_Wb� i[W� Zwb_c_jWj_ed'� bem(�
j_Z[�wbwlWj_edi� i^ekbZ�X[� jejWbbo�Z_iYekdj[Z�\eh�j^[� Zwb_c_jWj_ed� e\�j^[�Yed(
j_d[djWb� i^[b\�$,43%)� D_a[� >hWdY['� j^[� F[j^[hbWdZi� kdZekXj[Zbo� ^[bZ� Wd�
effei_j[� fe_dj� e\� l_[m)� A \ � j^_i� h[\[h[dY[� je� j^[� :[b]e(>h[dY^� Yedj_d[djWb�
i^[b\�d[]ej_Wj_edi� YWd�[nfbW_d�fWhj� e\�j^[�kdZ[hbo_d]� h[Wied_d]'� i_cfbo�Yed(
Ybk�Z_d]� j^Wj� j^[� hkb[� e\� j^[� b*/j^� [\\[Yj� ki[Z� j^[h[� mWi� h[Wffb_[Z� _d� j^[�
:[b]e(<kjY^� Yedj_d[djWb� i^[b\�d[]ej_Wj_edi� mekbZ� Wff[Wh� je� X[� ijh[jY^_d]�
j^[� WdWbe]o� jee� \Wh)� AdZ[[Z'� j^[� iWc[� kdZ[hbo_d]� h[Wiedi� ed� j^[� XWi_i� e\�
m^_Y^� j^[� fWhj_[i� Whh_l[Z� Wj� j^_i� fWhj_YkbWh� Z_l_i_ed� _d� j^[� :[b]e(>h[dY^�
YWi[�$,44%'� Wh[� dej�fh[i[dj� ^[h[)� Aj� _i� j^[h[\eh[� ikXc_jj[Z� j^Wj� j^[� Wffb_YW(

$,40%� K[[� ,442� =nfbWdWjeho�E[cehWdZkc'� Z\WYH� dej[� ,2.'� ff)� /(0)
$,41%� 7IPK%#� f)� 1)
$,42%� >eh� Wd� WdWboi_i� e \ � j^[i[� Z_iYkii_edi'� i[[� > J 9 F ; C P '� =)'� àEWh_j_c[� :ekdZWho�

9]h[[c[dji� 5� L^[� ;Wi[� e \�:[b]_kc�â'� Z\WYH� dej[� 0,'� ff)� /-3(/.+)
$,43%� K[[� Wbie� Z\WYH� ,1/� dej[� WdZ� WYYecfWdo_d]� j[nj)
$,44%� FWc[bo� j^[� h[bWj_l[�m[_]^j� Wjjh_Xkj[Z� je� jme� Z[Y_i_l[� bem(j_Z[� wbwlWj_edi'� ed[� _d�\hedj�

e \� j^[� >h[dY^� YeWij� WdZ� ed[� _d� \hedj� e \� j^[� :[b]_Wd� YeWij'� XWi[Z� ed� j^[_h� Z_\\[h[dj� wbwlWj_ed�
WXel[�mWj[h�Wj� bem� j_Z[)� A \ �j^[� \ehc[h�mWi� edbo� ,+� Yc� WXel[� Y^Whj�ZWjkc� Wj� bem�j_Z['� j^[�bWjj[h�
ikh\WY[Z� /+� Yc)� K[[� > J 9 F ; C P '� =)'� àEWh_j_c[� :ekdZWho� 9]h[[c[dji� 5� L^[� ;Wi[� e\�:[b]_kcâ'�
Z\WYH� dej[� 0,'� f)� /-4)
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j_ed� e\�j^_i� fWhj_YkbWh� WdWbe]o� _d� j^[� \_hij� fbWY[� i[hl[Z� j^[�fWhj_[i� je� fh[(
l[dj� bei_d]� \WY[� m_j^� h[if[Yj� je� j^[_h� _d_j_Wb� fei_j_edi�$-++%)

<%� BOL� WVY[� VM�FLLIY\NNL

L^[�[nj[di_ed�e\�j^[�fehj�e\�R[[Xhk]][�jeea�fbWY[�_d�jme�ijW][i)� L^[�\_hij�
f^Wi[� mWi� Yecfb[j[Z� Zkh_d]� j^[� [Whbo� ,42+çi'� j^[� i[YedZ� Zkh_d]� j^[� bWj[�
,44+i)� L^[�bWjj[h� h[beYWj[Z�j^[� ekj[hceij� fe_dj� e\�j^[�fehj� YedijhkYj_ed� Wj�
ceh[� j^Wd� .� ac� \hec� i^eh[� _d[h[Wi_d]� j^[� Wh[W� beYWj[Z� ed� j^[� bWdZmWhZ�
i_Z[� e\� j^[� XWi[b_d[� Xo� ,+3.� ^W� 4/� W)� 9j� Xej^� eYYWi_edi'� j^[� ]el[hdc[dj�
Yb[Whbo� [nfh[ii[Z� j^[� l_[m� j^Wj� j^[� ekj[hceij� f[hcWd[dj� ^WhXeh� mehai�
m[h[� je� X[� jWa[d� _dje� WYYekdj� Wi� XWi[fe_dj� \eh� Z[j[hc_d_d]� j^[� ekj[h�b_c_j�
e\� j^[� j[hh_jeh_Wb� i[W�$-+,%)� L^_i� mWi� h[W\\_hc[Z� _d� W� ]wdwhWb� mWo� _d� j^[�
[njh[c[bo� i^ehj� ,432� DWm� ed� j^[� L[hh_jeh_Wb� K[W�$-+-%)

Ad� _ji� h[bWj_edi� m_j^� j^[� Md_j[Z� C_d]Zec'� j^[� [nj[di_ed� e\� j^[� fehj� e\�
R[[Xhk]][� Wi� _j� [n_ij[Z� Wj� j^[� j_c[� e\�j^[� d[]ej_Wj_edi�$-+.%'� WdZ� dej� j^[�
mehai� _d�fhe]h[ii�m[h[�jWa[d�_dje� WYYekdj�$-+/%)� L^_i�feb_Yo�mWi�Wbie�jWa[d�
_dje� WYYekdj� _d� j^[� h[bWj_edi� X[jm[[d� j^[� F[j^[hbWdZi� WdZ� j^[� Md_j[Z�
C_d]Zec'�m^[h[�j^[�<kjY^�ekj[hceij�^WhXeh�mehai� Wj� ABck_Z[d�m[h[�Zkbo�
jWa[d�_dje� WYYekdj'� [l[d�j^ek]^�j^[�cWh_j_c[� Y^Whji�e\�j^[�j_c[�e\�d[]ej_W(�
j_ed�ij_bb�bWX[b[Z�j^[c�Wi� à�kdZ[h�YedijhkYj_ed�â'�m^[h[Wi�j^ei[�e \�=khefeehj�
m^_Y^�^WZ�dej�o[j�X[[d� Yecfb[j[Z�m[h[�dej� Yedi_Z[h[Z�Wi� XWi[fe_dji�$-+0%)

K_dY[� j^[� YedijhkYj_ed� e\� j^[� fehj� e\� R[[Xhk]][� mWi� jejWbbo� Yecfb[j[Z�
m^[d� j^[� d[]ej_Wj_edi� ijWhj[Z� m_j^� j^[� F[j^[hbWdZi� _d� Fel[cX[h� ,44/'�
:[b]_kc� mWi� e \�j^[� ef_d_ed� j^Wj� \kbb� [\\[Yj� i^ekbZ� X[� ]_l[d� je� j^_i� [nj[d(
i_ed)� L^_i�fe_dj�mWi�d[l[hj^[b[ii� Yedj[ij[Z�Xo�j^[�F[j^[hbWdZi� Wj� j^[�j_c[�
e\�j^[� d[]ej_Wj_edi� $-+1%)
L^[� ,441� L[hh_jeh_Wb� K[W� 9]h[[c[dj� b[Wl[i� de� ZekXj� j^Wj� [nj[di_ed� e\�

j^[�fehj� e\�R[[Xhk]][�mWi� ]_l[d�\kbb� [\\[Yj�$-+2%)� L^[�j[hc_dWb� fe_dj� e\�j^[�
j[hh_jeh_Wb� i[W� _i� j^[h[\eh[� beYWj[Z� [nWYjbo� Wj� ,-� d)c)� \hec� j^[� ekj[hceij

$-++%� 9i�ikY^�_j�\{ji�kdZ[h�j^[�dej_ed�e \�à�fhW]cWj_Y� iebkj_ed�â�Wi�WZlWdY[Z�Xo�j^[�<kjY^�E_d(
_ij[h� \eh� >eh[_]d� 9\\W_hi)� K[[� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443� ä � -0)13/'� Fe)� .'�
f)� -)

$-+,%� K[[�2VJ%�WHYP%� ;^WcXh[�Fe)� 20+(,'�f)� .� $,414(,42+%� WdZ�Ik[ij_ed�dÉ� ,44� Z[�E)�N 9F � AF '�
0\SS%� ?%@%� KwdWj� Fe)� /1� Zk� -2� WeÇj� ,430� $,43/(,430%� h[if[Yj_l[bo)

$-+-%� 9hj)� ,� e \�j^[� ,432� DWm� ed� j^[� L[hh_jeh_Wb� K[W'� Z\WYH� dej[� 20'� f)� ,0-4+)
$-+.%� L^[i[� d[]ej_Wj_edi� ijWhj[Z� Zkh_d]� j^[� ikcc[h� e \� ,434)� K[[� > J9F ; C P '� =)'� àEWh_j_c[�

:ekdZWho� 9]h[[c[dji� 5� L^[� ;Wi[� e \�:[b]_kcâ'� Z\WYH� dej[� 0,'� f)� /.+)
$-+/%� 9 F<=J KGF '� <)'� à:[b]_kc(Md_j[Z� C_d]Zec� $J[fehj� FkcX[h� 4(,2%â'� Z\WYH� dej[� 1/'�

f)� ,4+/)
$-+0%� 9 F<=J KGF '� <)'� àL^[� F[j^[hbWdZi(Md_j[Z� C_d]Zec� $J[fehj� FkcX[h� 4(,.%â'� 7U[LYUH$

[PVUHS� ;HYP[PTL� 0V\UKHYPLZ#� Z\WYH� dej[� /.'� ff)� ,304'� ,31-(,31.)� K[[� Wbie� ;9J D = LG F '� ; )'� à�L^[�
=lebkj_ed�e \�j^[�EWh_j_c[�:ekdZWho� 5�L^[�MC �=nfwh_[dY[� _d�j^[�Kekj^[hd�Fehj^�K[W� WdZ�;^Wd(
d[bâ'� 2� 7U[LYUH[PVUHS� 8V\YUHS� V M�3Z[\HYPUL� HUK� 1VHZ[HS� :H^� f)� 44'� ,+,� $,44-%)

$-+1%� ,442� =nfbWdWjeho�E[cehWdZkc'� Z\WYH� dej[� ,2.'� f)� 0)
$-+2%� K[[� 9hj)� -)
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fe_dj� ed� j^[� m[ij[hd� Xh[WamWj[h)� L^[� <kjY^� =nfbWdWjeho� EwcehWdZkc�
_cfb_Y_jbo� fh[i[dji� j^_i� Wi� W� YedY[ii_ed� je� j^[� :[b]_Wd� i_Z[�$-+3%)

=%� @LSH[PVU� IL[^LLU� [LYYP[VYPHS� ZLH� HUK� JVU[PULU[HS� ZOLSM�HNYLLTLU[

G\� Wbb� Z_ifkj[Z� [b[c[dji'� j^_i� ed[� Y[hjW_dbo� ckij� ^Wl[� mehh_[Z� j^[�
:[b]_Wd�i_Z[�j^[�ceij�m^[d�d[]ej_Wj_edi� ijWhj[Z�m_j^�j^[�F[j^[hbWdZi)� L^[�
bWjj[h� Yekdjho�mWi� e\�j^[� ef_d_ed� j^Wj�i_dY[�j^[� Yedj_d[djWb� i^[b\�XekdZWho�
^WZ� Wbh[WZo� X[[d� i[jjb[Z� _d� W� Zw\_d_j_l[� cWdd[h'� edbo� j^[� j[hh_jeh_Wb� i[W�
XekdZWho� h[cW_d[Z� ef[d� \eh� Z_iYkii_ed�$-+4%)� L^[� edbo� [nY[fj_ed� je� j^_i�
hkb[�mWi� j^[�feii_Xb[� WZ`kijc[dj� e\�j^[�_d_j_Wb�fWhj� e\�j^_i� Yedj_d[djWb� i^[b\�
XekdZWho� X[YWki[� e\�j^[� [nj[di_ed� e\�j^[� j[hh_jeh_Wb� i[W� \hec� .� je� ,-� d)c)�
m^_Y^�Xej^�fWhj_[i�^WZ�fheYbW_c[Z�_d�j^[�c[Wd�j_c[�$-,+%)� L^[�:[b]_Wd�i_Z[�
h[fb_[Z� j^Wj� Xej^� _iik[i�m[h[� ijh_Yjbo� b_da[Z� WdZ� j^Wj� de� W]h[[c[dj� YekbZ�
X[�h[WY^[Z� ed�j^[�j[hh_jeh_Wb� i[W�kdb[ii� Wd� W]h[[c[dj�mWi� Wbie� \ehj^Yec_d]�
m_j^� h[if[Yj� je� j^[� Yedj_d[djWb� i^[b\�Zwb_c_jWj_ed�$-,,%)

L^[�F[j^[hbWdZi�^WZ�]eeZ�Wh]kc[dji�je�ikijW_d�j^[_h�fe_dj�e \�l_[m�$-,-%)�
>_hij� e \�Wbb'� j^[� h[b[lWdj� fhel_i_edi� e\� j^[� XWi_Y� :[b]_Wd� bw]Wb� [dWYjc[dji�
ed�j^[� Yedj_d[djWb� i^[b\�WdZ�j^[�\_i^[ho� ped['�m^_Y^�h[bo�ed�j^[� ,410�<hW\j�
9]h[[c[dj'� ^Wl[�dej�o[j�X[[d�WZWfj[Z�je�h[\b[Yj�j^[�Yedj[cfehWho�fei_j_ed�
e\� j^_i� Yekdjho�$-,.%)� L^[� iWc[� YWd� X[� iW_Z� WXekj� bWj[h� _cfb[c[dj_d]�
bw]_ibWj_ed'� Z[\_d_d]�j^[�ped[i� _d�m^_Y^� Yedj_d[djWb� i^[b\�YedY[ii_edi� YWd�X[�
]hWdj[Z)� L^_i� ,422� JeoWb� <[Yh[[�$-,/%� b_ij� j^[� YeehZ_dWj[i� e\� j^[� [Wij[hd�
b_c_j� e\�j^[� ie(YWbb[Z�Red[� ,� $-,0%�m^_Y^� edY[� W]W_d� Ye_dY_Z[�m_j^� j^[� ,410�
ZhW\j� b_d[�$-,1%)
K[YedZbo'� j^[h[� mWi� j^[� Yehh[ifedZ[dY[� X[jm[[d� j^[� Hhwi_Z[dji� e\� j^[�

Zwbw]Wj_edi� \eh� j^[� Zwb_c_jWj_ed� e\�j^[� Yedj_d[djWb� i^[b\� Zkh_d]� j^[� ,41+i'

$-+3%� HheY[[Z_d]i� e \� j^[� K[YedZ� ;^WcX[h'� ,442(,443� ä � -0)13/'� Fe)� .'� f)� ,)� J[\[h[dY[� _i�
cWZ[�je� j^[� ,410�<hW\j�9]h[[c[dj� $i[[�Z\WYH�dej[�14� WdZ�WYYecfWdo_d]�j[nj%)� 9 j�j^Wj� j_c[�j^[�
[nj[di_ed� e \�j^[� feh\Y� e \�R[[Xhk]][� mWi� ij_bb� ed� \Ŷ [� ZhWm_d]� jWXb[)

$-+4%� 9i� Wbh[WZo� c[dj_ed[Z� Z\WYH� dej[i� ,13(,2+� WdZ� WYYecfWdo_d]� j[nj)
$-,+%� >eh�:[b]_kc� i[[� Z\WYH� dej[� 20)� O_j^� h[if[Yj� je� j^[� F[j^[hbWdZi'� i[[� Z\WYH� dej[� ,+,)
$-,,%� ,442� =nfbWdWjeho�E[cehWdZkc'� Z\WYH�dej[� ,2.'� f)� 0)
$-,-%� 9i� [dkc[hWj[Z� _d� j^[� ,442� =nfbWdWjeho� E[cehWdZkc'� Z\WYH� dej[� ,2.'� ff)� /(0)
$-,.%� K[[� Z\WYH� dej[� ,,4� WdZ� WYYecfWdo_d]� j[nj)
$-,/%� 9hhyjw� heoWb�fehjWdj� Z[i�c[ikh[i� Z[�fhej[Yj_ed� Z[� bW�dWl_]Wj_ed'� Z[� bW�fyY^[�cWh_j_c['�

Z[� bç[dl_hedd[c[dj� [j� Zç Wkjh[i� _djwhyji� [ii[dj_[bi� behi� Z[� bç [nfbehWj_ed'� [j� Z[� bç[nfbe_jWj_ed� Z[i�
h[iiekhY[i�c_dwhWb[i� [j�Wkjh[i� h[iiekhY[i� ded�l_lWdj[i� Zk�b_j�Z[�bW�c[h�[j�Zk�ieki(ieb�ZWdi� bW�c[h�
j[hh_jeh_Wb[� [j� ikh� b[� fbWj[Wk� Yedj_d[djWb'� EWo� ,1'� ,422'� ;VUP[L\Y� ILSNL� Zk� -,� `k_bb[j� ,422'�
ff)� 4//-(4//0)

$-,0%� 7IPK%#� f)� 4///)� Lme� ikY^� ped[i� ^Wl[� X[[d� Yh[Wj[Z)� Gd[� h[i[hl[Z� \eh� j^[�fkXb_Y� i[Yjeh�
$Red[� ,%'� beYWj[Z� [Wij� e \�j^[�O[ij^_dZ[h� WYY[ii� hekj[� je� j^[� h_l[h� KY^[bZj'� WdZ� ed[� h[i[hl[Z� \eh�
j^[�fh_lWj[�i[Yjeh� $Red[�-%� beYWj[Z�m[ij�e \�j^Wj� iWc[�hekj[�XehZ[h_d]� j^[�>h[dY^�cWh_j_c[�ped[i)�
>eh� W� l_ikWb� f[hY[fj_ed'� i[[�cWf� ,)

$-,1%� L^[� jme� jkhd_d]� fe_dji�m^_Y^� cWa[� ekj� j^[� [Wij[hd� b_c_j� e \�j^_i� ped[� Wh[� _Z[dj_YWb� je�
He_dji� /� WdZ� 0� e \�j^[� ,410� <hW\j�9]h[[c[dj� $i[[� Z\WYH� dej[� 2+%� Wi�m[bb� Wi� j^[� [Wij[hd� b_c_j� e \�
j^[� :[b]_Wd� >_i^[ho� Red[� $i[[� Z\WYH� dej[� 32%)
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m^_Y^� h[WY^[Z� j^[� fkXb_Y� ZecW_d� j^hek]^� j^[� ,414� Fehj^� K[W�;edj_d[djWb�
K^[b\�;Wi[i�$-,2%)
L^_hZbo'� j^[� jh_(`kdYj_ed� fe_dj� X[jm[[d� :[b]_kc'� j^[� F[j^[hbWdZi� WdZ�

j^[�Md_j[Z�C_d]Zec'� Z[j[hc_d[Z� _d� W� X_bWjwhWb�cWdd[h� X[jm[[d�j^[� bWjj[h�
jme� Yekdjh_[i� _d� ,410�$-,3%'� ^WZ� ikffei[Zbo� X[[d� WYY[fj[Z� Xo� :[b]_kc)�
L^_i� mWi� dej� edbo� Zed[� _cfb_Y_jbo'� i_dY[� j^_i� jh_(`kdYj_ed� fe_dj� \ehc[Z�j^[�
j[hc_dWb�fe_dj� e\�j^[� ,410�<hW\j�9]h[[c[dj� WdZ�Wi� ikY^�\ekdZ�_ji�mWo�_dje�
:[b]_Wd� ckd_Y_fWb� bw]_ibWj_ed�$-,4%'� Xkj� WffWh[djbo� Wbie� [nfb_Y_jbo�$--+%)

>_dWbbo'� j^[�h[ifedi[i�Xo�j^[�]el[hdc[dj�je�fWhb_Wc[djWho� gk[ij_edi� Wbie�
ikijW_d[Z� j^_i� fe_dj� e \�l_[m�$--,%)
O^[d� YecX_d[Z� je][j^[h'� j^[i[� Wh]kc[dji� ikijW_d[Z� j^[� YedYbki_ed'�

WYYehZ_d]� je� j^[�F[j^[hbWdZi'� j^Wj� j^[� ,410� <hW\j�9]h[[c[dj� ^WZ� X[Yec[�
X_dZ_d]� kfed� j^[� fWhj_[i� XWi[Z� ed� j^[� fh_dY_fb[� e\�[ijeff[b)

:[b]_kcçi�cW_d�Wh]kc[dji� W]W_dij�ikY^� W�\_dZ_d]� YedY[hd[Z�j^[�\WYj�j^Wj�
j^[� ,410� <hW\j� 9]h[[c[dj� d[l[h� e\\_Y_Wbbo� [dj[h[Z� _dje� \ehY[� X[jm[[d� j^[�
fWhj_[i'� X[YWki[�:[b]_kc�d[l[h�[l[d�i_]d[Z�j^Wj� ZeYkc[dj� $---%'� Wi�m[bb� Wi�
j^[� Y^Wd][Z� Yedj[dj� e\� j^[� hkb[i� YedY[hd_d]� cWh_j_c[� Zwb_c_jWj_ed� _dYeh(�
fehWj[Z� _d� j^[� ,403� L[hh_jeh_Wb� K[W� ;edl[dj_ed� WdZ� j^[� ,403� ;edj_d[djWb�
K^[b\� ;edl[dj_ed'� ed� j^[� ed[� ^WdZ'� WdZ� j^[� ,43-� ;edl[dj_ed� ed� j^[�
ej^[h�$--.%)� L^[� Wh]kc[dj� e\�[ijeff[b�fhel[Z�ckY^�ceh[� Z_\\_Ykbj� je� Yekd(
j[h'� Wi� YWd�X[� _d\[hh[Z� \hec� j^[�l[ho� YWh[\kb�mehZ_d]�ki[Z�Xo� W�c[cX[h� e\�
j^[�:[b]_kc� Zwbw]Wj_ed�m^e� WZZh[ii[Z�j^_i� if[Y_\_Y� jef_Y� Wj�j^[� eYYWi_ed� e\

$-,2%� K[[� Z\WYH� dej[� 2+� WdZ� WYYecfWdo_d]� j[nj)
$-,3%� K[[� Z\WYH� dej[� 00)
$-,4%� K[[� Z\WYH� dej[� ,,4� WdZ� WYYecfWdo_d]� j[nj)� K[[� Wbie� j^[� WZZ_j_edWb� h[\[h[dY[i� je� X[�

\ekdZ� j^[h[)� FWc[bo� He_dj� ,'� Yecced� je� j^[� ,410� <hW\j�9]h[[c[dj� $i[[�Z\WYH�dej[� 2+%� Wi�m[bb�
Wi� j^[� j[hc_dWb�fe_dj� Wj� i[W� e \�j^[�[Wij[hd� b_c_j� e \�j^[�:[b]_Wd� >_i^[ho� Red[� $i[[�Z\WYH�dej[�32%)

$--+%� O_j^� h[if[Yj� je� j^[�F[j^[hbWdZi'� j^[� Yedj[dj� e \�j^[�:[b]_Wd� Z_fbecWj_[� Yehh[ifedZ[dY[�
X[YWc[� edY[� ceh[� $i[[� Z\WYH� dej[� 2+%� fWhj� e \�j^[� fkXb_Y� ZecW_d� Xo� c[Wdi� e \� j^[�fheY[[Z_d]i�
e \�j^[� Adj[hdWj_edWb� ;ekhj� e \�Bkij_Y[)� K[[�Fej[� \hec� j^[�=cXWiio� e \�:[b]_kc� Wj� j^[� @W]k[� e\�
K[fj[cX[h� ,0'� ,410'� Wi� h[fh_dj[Z� _d� Fehj^� K[W� ;edj_d[djWb� K^[b\�;Wi[i'� ,413� 7%1%8%� >SLHKPUNZ#�
GhWb� 9h]kc[dji'� <eYkc[dji'� Neb)� ,'� ff)� .30(.32)� :[i_Z[i� j^[� Wkj^[dj_Y� j[nj� _d� <kjY^'� Wd�
=d]b_i^� jhWdibWj_ed�mWi�fhel_Z[Z)� Ad�j^_i�Z_fbecWj_[�dej['� _j�mWi�ijWj[Z� j^Wj'� WmW_j_d]�j^[�[dWYj(
c[dj� e \� W� ckd_Y_fWb� bWm� ed� j^[� Yedj_d[djWb� i^[b\'� :[b]_kc� YekbZ� dej� e\\_Y_Wbbo� [nfh[ii� _ji�
WffhelWb� e \�j^[� YeehZ_dWj[i� _d� gk[ij_ed)� Ad� j^[� c[Wd� j_c['� :[b]_kc� mekbZ�dej� hW_i[� eX`[Yj_edi�
m_j^� h[if[Yj� je� j^_i� jh_(fe_dj� m^_Y^� ^WZ� X[[d� Z[[c[Z� WYY[fjWXb[� Xo� j^[� :[b]_Wd� [nf[hji)� O_j^�
h[if[Yj� je� j^[�Md_j[Z�C_d]Zec'� W�i_c_bWh�Z[cWhY^[� ckij� ^Wl[� eYYkhh[Z)� 9YYehZ_d]� je� ;Whb[jed'�
^oZhe]hWf^_[� ikhl[oeh�e \�j^[�:h_j_i^� JeoWb�FWlo�m^e�fhel_Z[Z� j[Y^d_YWb� WZl_Y[� \eh�^_i� ]el[hd(
c[dj� _d� dkc[heki� cWh_j_c[� XekdZWho� d[]ej_Wj_edi'� :[b]_kc� WYY[fj[Z� j^_i� jh_(`kdYj_ed� fe_dj� Wi�
j[Y^d_YWbbo� Yehh[Yj� Xo� c[Wdi� e \� W� dej[� ZWj[Z� Fel[cX[h� 0'� ,410)� K[[� ;9JD= LGF '� ; )'� Z\WYH�
dej[� -+0'� f)� ,+4)

$--,%� K[[� Z\WYH� dej[� 3.� WdZ� j^[� \khj^[h� h[\[h[dY[i� je� X[� \ekdZ� j^[h[)
$---%� 9ffWh[djbo'� j^[� ekjijWdZ_d]� O_[b_d][d� Z_ifkj[� fbWo[Z� W� YhkY_Wb� h~b[� _d� j^_i� :[b]_Wd�

h[\kiW_� je� i_]d)� K[[� ,442�=nfbWdWjeho�E[cehWdZkc'� Z\WYH�dej[� ,2.'�f)� -)� 9Xekj� j^[� WXi[dY[� e\�
i_]dWjkh['� i[[� Z\WYH� dej[� 2,� WdZ� WYYecfWdo_d]� j[nj)

$--.%� K[[� ,442� =nfbWdWjeho� EwcehWdZkc'� Z\WYH#� dej[� ,2.'� f)� 0)
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W�Yed\[h[dY[�^[bZ�edbo�W�\[m�ZWoi�W\j[h�j^[�cWh_j_c[�XekdZWho�d[]ej_Wj_edi�
^WZ� ijWhj[Z�m_j^� j^[�F[j^[hbWdZi� $--/%)

L^[� \_dWb� ekjYec[� _bbkijhuj[i� j^Wj� j^[� b_d[� [ijWXb_i^[Z� Xo�j^[� ,410� <hW\j�
9]h[[c[dj� mWi� dej� \ebbem[Z)� L^[� <kjY^� fWhb_Wc[djWho� fWf[hi� _dZ_YWj[�
j^Wj� j^[� ZhW\j� XekdZWho� b_d[� e\� ,410� mWi� dej� h[jW_d[Z� _d� \kbb)� Fej� m_j^�
h[if[Yj� je� j^[� Yedj_d[djWb� i^[b\'�m^[h[� _d�ehZ[h�je� h[WY^�W� à�fhW]cWj_Y� iebk(
j_ed�â� j^[�F[j^[hbWdZi� Z_Z�dej� ijh_Yjbo� h[bo� ed�j^[� ,410� b_d[�$--0%'� deh�m_j^�
h[if[Yj� je� j^[� b_d[� X[jm[[d� .� WdZ� ,-� d)c)'� m^[h[� àiec[� Y^Wd][i�â� je� j^[�
iWc[� ,410� b_d[�m[h[�cWZ[�je�j^[� WZlWdjW][�e \�:[b]_kc�$--1%)�L^[i[�_dZ_YW(
j_edi� e\� j^[� <kjY^� E_d_ij[h� \eh� >eh[_]d� 9\\W_hi� i^ekbZ� X[� gkWb_\_[Z� Wi�
kdZ[hijWj[c[dji� \eh� _d� h[Wb_jo'� dej�ckY^� h[cW_di� e\�j^[� eh_]_dWb� ,410� b_d[)�
Ad�\WYj'� edbo�j^[�\_hij� i[]c[dj� e\�j^[�j[hh_jeh_Wb� i[W�XekdZWho�b_d[�ij_bb� Ye_d(�
Y_Z[i�m_j^� _j)� L^_i� b_d['� ^em[l[h'� edbo�c[Wikh[i� ib_]^jbo�ceh[�j^Wj� +'0�d)c)�
9i� W� Yediwgk[dY['� _j� h[fh[i[dji� edbo� iec[� ,'-� !� e\� j^[� jejWb� XekdZWho�
b[d]j^� \_dWbbo� W]h[[Z� kfed)

O_j^�h[if[Yj�je�j^[�j[hh_jeh_Wb�i[W'� j^[�b_d[�Z_l[h][i�ikXijWdj_Wbbo�X[YWki[�
[gk_Z_ijWdY[�mWi�c[Wikh[Z�\hec�jejWbbo�Z_\\[h[dj�XWi[fe_dji� $--2%'� h[ikbj_d]�
_d� W� ]W_d� \eh� :[b]_kc� e\�0/'2-� ac-�$--3%)� 9i� \Wh� Wi� j^[� Yedj_d[djWb� i^[b\�_i�
YedY[hd[Z'� j^[� ifwY_\_w� c[j^eZ� h[b_[Z� kfed� _d� ,441�$--4%� _i� Yb[Whbo� Wj�
lWh_WdY[� m_j^� j^[� Wffb_YWj_ed� e\� j^[� ijh_Yj� c[j^eZ� e\� [gk_Z_ijWdY[� m^_Y^�
Z[j[hc_d[Z� j^[� ,410� b_d[�$-.+%)� Aj� _i�ceh[el[h� _dj[h[ij_d]� je� dej[� j^Wj� j^[�
:[b]_Wd�fWhb_Wc[djWho�fWf[hi� _dZ_YWj[�j^Wj�j^[�[gk_jWXb[� b_d[�mWi� eXjW_d[Z�
j^hek]^� Wffb_YWj_ed� e\� j^[� [gk_Z_ijWdY[� c[j^eZ�$-.,%� m^[h[Wi� j^[� <kjY^�
fWhb_Wc[djWho� ZeYkc[dji� ijWj[� j^Wj� j^_i� fWhj� e \�j^[� Zwb_c_jWj_ed� Z_Z� dej�
ijWhj� ekj� \hec� j^Wj� iWc[� fh_dY_fb[�$-.-%)� Fe� cWjj[h� m^Wj� [nfbWdWj_ed� _i�
]_l[d� je� _j'� j^[� h[ik_j� _i� j^Wj� edY[� W]W_d�$-..%� :[b]_kc� ]W_d[Z� ..,'//� ac-�
e\�Yedj_d[djWb� i^[b\�m^[d� Xej^� b_d[i� Wh[� YecfWh[Z� m_j^� ed[� Wdej^[h�$-./%)�
L^_i� eXb_][Z� j^[� fWhj_[i� je� WZZh[ii� j^[� _iik[� e\� h_]^ji� WYgk_h[Z� Xo

$--/%� K[[�?9M L A= J '� H^)'� Z\WYH�dej[�14'�ff)� ,,+(,--)� Ad� W�Yecc[dj� je�j^_i� Whj_Yb['� =)� K GE =JK'�
]e[i� ed[� ij[f� \khj^[h� WdZ� YedYbkZ[i� j^Wj� j^[� Yedj_d[djWb� W^[b\� Zwb_c_jWj_ed� h[cW_d[Z� Wd� ef[d�
_iik[�XWi[Z�ed� Wh]kc[dji� e \�:[b]_Wd� Yedij_jkj_edWb� bWm� $WXi[dY[� e \�j^[�d[Y[iiWho�fWhb_Wc[djWho�
WffhelWb%� _d�`kdYj_ed�m_j^�9hj)� /1�e \ �j^[�N_[ddW�;edl[dj_ed�ed�j^[�DWm�e \ �Lh[Wj_[i)� K[[�K GE =JK'�
=)'� i�;ecc[dji� ed� j^[�;edjh_Xkj_edi� e \�BWdieed['� J )'� L^[�:[b]_Wd� KjWj[� HhWYj_Y[� _d� j^[� DWm�e \�
j^[�K[W� 5� L^[�=nYbki_l[� =Yedec_Y� Red[�WdZ�?Wkj_[h'� H^)'� D[�fbWj[Wk� Yedj_d[djWb� Z[� bW�:[b]_gk[�
[j� iW� Zwb_c_jWj_ed)� Ik[bgk[i� hw\b[n_edi� ikh� bW�dej_ed� ZçWYYehZ� _cfb_Y_j[�â'� _d�1VSSVX\L�Z\Y�SH�0LSNP$
X\L� L[� SH� UV\]LSSL� 1VU]LU[PVU� KLZ� <H[PVUZ� CUPLZ� Z\Y� SL� KYVP[� KL� SH� TLY� $K9DE GF '� B)� "� > J 9 F ; C P '
=)'� [Zi)%'� Z\WYH� dej[� 14'� ff)� ,-.'� ,-0(,-1)

$--0%� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443�ä � -0)13/'� Fe)� .'� f)� -)
$--1%� 7IPK%#� f)� ,)
$--2%� R[[Xhk]][�\_hij�m_j^ekj�WdZ�bWj[h�m_j^�\kbbo� Yecfb[j[Z�[nj[di_ed)� JWii[d�c[Wikh[Z�\_hij�

Wj� j^[� -� c[j[h� _ieXWj^'� bWj[h� Wj� j^[� dehcWb� bem(mWj[h� b_d[)
$--3%� HheY[[Z_d]i� e \� j^[� K[YedZ� ;^WcX[h'� ,442(,443�ä �-0)13/'� Fe)� 0'� f)� -)
$--4%� K[[� Z\WYH� dej[i� ,40(-++� WdZ� WYYecfWdo_d]� j[nj)
$-.+%� K[[� Z\WYH� dej[� 14� WdZ� WYYecfWdo_d]� j[nj)
$-.,%� ,442� =nfbWdWjeho�E[cehWdZkc'� Z\WYH� dej[� ,2.'� f)� 1)
$-.-%� HheY[[Z_d]i� e \� j^[� K[YedZ� ;^WcX[h'� ,442(,443� ä� -0)13/'� Fe)� .'� f)� -)
$-..%� O_j^� h[if[Yj� je� j^[� ]W_d� e \�j[hh_jeh_Wb� i[W'� i[[�Z\WYH� dej[� --3� WdZ� WYYecfWdo_d]� j[nj)
$-./%� HheY[[Z_d]i� e \�j^[� K[YedZ� ;^WcX[h'� ,442(,443� ä �-0)13/'� Fe)� 0'� f)� -)
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_dZ_l_ZkWb� eh�fkXb_Y� eh]Wdi� _d� j^_i�fWhj_YkbWh� Wh[W'� edY[�j^[� ,441�;edj_d[d(
jWb� K^[b\�9]h[[c[dj� [dj[h[Z� _dje� \ehY[�$-.0%)

AN)� ä� ; e d Y b k i _ e d i

A \ � j^[� ikXijWdj_l[� hkb[i� ]el[hd_d]� j^[� i[jjb[c[dj� e\� bWdZ� \hedj_[hi� WdZ�
j^[�Zwb_c_jWj_ed� e\�i[W� Wh[Wi�cWo'� Wj� \_hij� i_]^j'� dej� h[Wbbo�^Wl[�j^Wj�ckY^�
_d�Yecced�$-.1%'� j^[�:[b]e(<kjY^�h[bWj_edi^_f� WdWbop[Z�WXel[�d[l[hj^[b[ii�
m^eb[^[Whj[Zbo� ikijW_di� j^[� Yecced� ikXc_ii_ed� j^Wj� j^[� Zwb_c_jWj_ed� e\�
XehZ[hi'�X[�j^[o�beYWj[Z�ed�bWdZ�eh�Wj�i[W'� WbmWoi�h[cW_di� Wd�[njh[c[bo�Z_\(�
\_Ykbj� jWia'� [l[d� X[jm[[d� ijWj[i� ^Wl_d]� b_l[Z� ed� \h_[dZbo� j[hci� \eh� gk_j[�
iec[� j_c[� dem)� L^_i� _i� [n[cfb_\_[Z� Xo� j^[� bed]�d[]ej_Wj_ed� f[h_eZi�m^_Y^�
m[h[� h[gk_h[Z� _d� Xej^� YWi[i� X[\eh[� j^[� fWhj_[i� YekbZ� h[WY^� W� \_dWb� i[jjb[(
c[dj'� Wi�m[bb� Wi� j^[� d[[Z� iec[j_c[i� je� _dlebl[� j^_hZ�fWhjo� Z_ifkj[� i[jjb[(
c[dj� c[Y^Wd_ici�$-.2%)

Aj� i^ekbZ� j^[h[\eh[� dej� Yec[� Wi� W� ikhfh_i[� j^Wj� _d� ej^[h� hw]_edi� e\�j^[�
mehbZ'� m^[h[� j^[� h[bWj_edi� X[jm[[d� ijWj[i� Wh[� e\�W� jejWbbo� Z_\\[h[dj� dWjkh[�
j^Wd� j^[� ]wdwhWb� Wjj_jkZ[� e\�]eeZ(d[_]^Xehb_d[ii� [n_ij_d]� X[jm[[d� :[b]_kc�
WdZ� j^[� F[j^[hbWdZi'� j^[� i[jjb[c[dj� e\�bWdZ� \hedj_[hi� WdZ� i[W� XekdZWh_[i�
cWo� [l[d� jWa[�ckY^� bed][h)� A\�m[� jWa[� j^[�cWh_j_c[� Wh[W� Wi� Wd� [nWcfb['�
_j� _i� ikXc_jj[Z� j^Wj� j^[�ceh[� j^Wd�-0+� cWh_j_c[� XekdZWh_[i� ij_bb� WmW_j_d]�
W� \_dWb� i[jjb[c[dj�$-.3%'� m_bb� h[cW_d� ed� j^[� _dj[hdWj_edWb� W][dZW� \eh� gk_j[�
iec[� j_c['� Y[hjW_dbo� _\�ed[� ijWhji� \hec� j^[� be]_YWb� fh[c_ii� j^Wj� fWhj_[i� Wh[�
_dYb_d[Z� je� b[Wl[� j^[� ceh[� Z_\\_Ykbj� XekdZWh_[i� \eh� j^[� [dZ)
9�f[h\[Yj�_bbkijhWj_ed�e\�j^[�bWjj[h�i_jkWj_ed'� jejWbbo�_d�b_d[�m_j^�j^[�DWj_d�

WZW]_kc� 5� à�Ad�YWkZW�l[d[dkc�â'�_i�j^[�\_dWb�i[jjb[c[dj�e\�j^[�bWij�ekjijWdZ(�
_d]� bWdZ� \hedj_[h� Z_ifkj[� X[jm[[d� :[b]_kc� WdZ� j^[�F[j^[hbWdZi)� L^[� WYji�
e \�@[dho� A� e\�:hWXWdj'� WYYecfb_i^[Z� Wj� j^[� [dZ� e\�j^[� ,-j^� Y[djkho'� ^WZ�
_dZ[[Z� iemd� j^[� i[[Zi� \eh� j^[� [c[h][dY['� b_jjb[� Xo� b_jjb['� e\� Wd� [njh[c[bo�
Yecfb[n� j[hh_jeh_Wb� Z_l_i_ed� iY^[c[� _d� Wd� Wh[W'�m^_Y^� \_dWbbo� jkhd[Z� ekj� je�
X[� beYWj[Z� _d� j^[� l_Y_d_jo� e\� W� Yedj[cfehWho� _dj[hdWj_edWb� bWdZ� \hedj_[h)�
L^[�fh[i[dj� ZWo� Yecfb[n_jo� e \�j^_i� i_jkWj_ed'� Wi� W� Yediwgk[dY['� _i� kd_gk[�
_d� _ji� a_dZ)� :kj� j^[� fWhj_[i� ^Wl[� _bbkijhWj[Z� j^Wj� [l[d� i_jkWj_edi� Y^WhWY(

$-.0%� L^_i�fWhj_YkbWh� _iik[� mWi� i[jjb[Z�Xo� c[Wdi� e \�Wd� =nY^Wd][� e \�Fej[i� e \�j^[� iWc[� ZWo)�
K[[� Wdd[n� /)

$-.1%� A \ � j^[� \ehc[h� _i� XWi[Z� _d� j^[� \_hij� fbWY[� ed� j^[� fWij� X[^Wl_eh� e \� ijWj[i'� j^[� bWjj[h� _i�
hWj^[h� Z[j[hc_d[Z� Xo� j^[� fWhj_YkbWh� ][e]hWf^o� e \�j^[_h� h[if[Yj_l[� ;eWijWb� \hedji)

$-.2%� :kj� j^_i� dehcWbbo� h[cW_di� W� bWij� h[iehj� efj_ed)� =l[d� j^ek]^� Yedj[cfbWj[Z� _d� j^[�
cWh_j_c[� \_[bZ� Wj� Y[hjW_d� cec[dji� _d� j_c['� _j� mWi� edbo�m_j^� h[if[Yj� je� j^[� bWdZ� XekdZWho� j^Wj�
j^[�fWhj_[i� Z_Z� WYjkWbbo� _dlebl[� W� j^_hZ� fWhjo� \eh� iebl_d]� j^[� iel[h[_]djo� el[h� W� Yb[Whbo� Z[\_d[Z�
fbej� e \� bWdZ)� 9dZ� [l[d� _d� j^_i� YWi['� ed[� i^ekbZ� h[c[cX[h� j^[� fWhj_YkbWh� \WYji� m^_Y^� \_dWbbo�
Xhek]^j� j^[� YWi[�X[\eh[� j^[� Adj[hdWj_edWb� ;ekhj� e \�Bkij_Y[)� K[[� Z\WYH� dej[� 1)

$-.3%� 9YYehZ_d]�je� j^[�[ij_cuj[i�e \�HhWjj'�E)'� e \�j^[� Adj[hdWj_edWb�:ekdZWh_[i�J[i[WhY^�Md_j�
e \�j^[�Md_l[hi_jo�e \�<kh^Wc'� -01�cWh_j_c[�XekdZWh_[i�h[cW_d[Z�je�X[�W]h[[Z�Xo�j^[�[dZ�e \�,443'�
m^[h[Wi� ,1/� Wbh[WZo� ^WZ� X[[d� W]h[[Z)� =(cW_b� ed� \_b[�m_j^� j^[� Wkj^eh)
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j[h_p[Z� Xo� j^_i� a_dZ� e \� kjceij� eecfb[n_jo� YWd� X[� h[iebl[Z� _d� W� f[WY[\kb�
cWdd[h� WYYehZ_d]� je� j^[� dehcWb� fh_dY_fb[i� e\�XekdZWho� i[jjb[c[dj'� X[� _j�
iec[j_c[i� m_j^�c_deh� WZWfjWj_edi� $-.4%)
9i� \Wh� Wi� j^[� cWh_j_c[� XekdZWh_[i� Wh[� YedY[hd[Z'� j^[� YedYbki_ed� YWd�X[�

h[WY^[Z� j^Wj'� m_j^� j^[i[� jme� ,441� W]h[[c[dji� ^Wl_d]� [dj[h[Z� _dje� \ehY['�
j^[� [dj_h[� Fehj^� K[W�$-/+%� ^Wi� dem� X[[d� Z_l_Z[Z� Xo� cWh_j_c[� XekdZWh_[i�
X[jm[[d� j^[� YeWijWb� ijWj[i)� Ad� j^[� fWij'� j^[i[� b_c_ji� _d� j^[� i[Wi� h[bWj[Z�
[nYbki_l[bo� je� j^[� j[hh_jeh_Wb� i[W� WdZ� j^[� Yedj_d[djWb� i^[b\�$-/,%)� LeZWo'� W�
\_hij� [nYbki_l[� [Yedec_Y� ped[� XekdZWho� _i� _d� j^[� cWa_d])� AdZ[[Z'� [l[d�
j^ek]^�d[_j^[h�:[b]_kc�deh�j^[�F[j^[hbWdZi� Wj�fh[i[dj�feii[ii� Wd�[nYbki_l[�
[Yedec_Y� ped[�$-/-%'� j^[� ,441� ;edj_d[djWb� K^[b\�9]h[[c[dj� Wbh[WZo� ijWj[i�
j^Wj� j^[� iWc[� XekdZWho� b_d[� m_bb� X[� Wffb_[Z� je� _j�$-/.%)

@em� je� gkWb_\o� j^[� c[j^eZ� e\� Zwb_c_jWj_ed� h[b_[Z� kfed� Xo� j^[i[� jme�
cWh_j_c[� XekdZWho� W]h[[c[dji� 8� Fe� fheXb[c� Wh_i[i� m_j^� h[if[Yj� je� j^[�
,441�L[hh_jeh_Wb� K[W�9]h[[c[dj� i_dY[�j^[� W]h[[c[dj� _ji[b\�YbWh_\_[i� j^[�_iik[�
Xo� ijWj_d]� j^Wj� j^[� Zwb_c_jWj_ed� b_d[� _i� XWi[Z� ed� j^[� fh_dY_fb[� e \� [gk_(
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j^[� Y^Whji� h[l[Wbi� j^Wj� _dj[hc[Z_Wj[� jkhd_d]�fe_dji� ^Wl[� X[[d� ec_jj[Z)� 9i�
W� Yediwgk[dY['� fWhj_[i� Wffb_[Z� j^[� fh_dY_fb[� e\� Wh[W� Yecf[diWj_ed�$-/1%'�
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j^[� \_dWb� ekjYec[� mWi� W� Yecfhec_i[� X[jm[[d� j^[� :[b]_Wd� i_Z[� mWdj_d]� je�
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O_j^�h[if[Yj�je� j^[�Yedj_d[djWb� i^[b\'� j^_i� gk[ij_ed�_i�iec[m^Wj�ceh[�Z_\(�
\_Ykbj� je� Wdim[h'� \_hij� e \�Wbb� X[YWki[� j^[� W]h[[c[dj� _ji[b\�h[cW_di� i_b[dj� ed�
j^[� _iik['� YedjhWho� je� j^[� ,44+� :[b]_kc(>hWdY[� ;H�9]h[[c[dj� YedYbkZ[Z� W�
\[m�o[Whi�[Whb_[h�$-/3%)� K[YedZbo'� j^[�fWhb_Wc[djWho�fWf[hi� h[l[Wb�j^Wj�Xej^�
fWhj_[i� ^WZ� W� gk_j[� Z_\\[h[dj� ef_d_ed� ed� j^[� fh_dY_fWb� h~b[� fbWo[Z� Xo� [gk_(
Z_ijWdY[�_d�j^[�Zwj[hc_dWj_ed� e\�j^_i�XekdZWho� $-/4%)�F[l[hj^[b[ii'� j^[�Yed(
Ybki_ed� Wff[Whi� je� X[� `kij_\_[Z'� XWi[Z� ed� j^[� if[Y_Wb� b_da�m^_Y^'� WYYehZ_d]�
je� j^[� fWhb_Wc[djWho� ZeYkc[dji'� [n_iji� X[jm[[d� j^_i� XekdZWho� WdZ� j^[�
,44+� :[b]_kc(>hWdY[� ;H� 9]h[[c[dj� $-0+%'� j^Wj� à�fhW]cWj_Y� [gk_Z_ijWdY[�â�
mWi� h[b_[Z� kfed�$-0,%)� 9i� ikY^'� _j� \_ji� d_Y[bo� _d� j^[� YWj[]eho� e\� ie(YWbb[Z�
i[YedZ� ]wdwhWj_ed� W]h[[c[dji� YedYbkZ[Z� _d� j^[� Fehj^� K[W� W\j[h� ,414� _d�
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W]h[[c[dji'� j^[� fh[i[dj� Whj_Yb[� Wbceij� [nYbki_l[bo� h[b_[Z� ed� iekhY[i� je� X[�
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jkWj[� ikY^� W� Yecfwj[dY[� ^WZ� _d� j^[� c[Wd� j_c[� X[[d� jhWdi\[hh[Z� je� j^[� >b[c_i^� Jw]_ed� _d� j^[�
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\khj^[h�h[\b[Yj_ed'� [if[Y_Wbbo� _d�l_[m�e \�j^[� i_]d_\_YWdj� _dYh[Wi[�_d�iWdZ�WdZ�]hWl[b� [njhWYj_ed�Zkh(
_d]� ,442)� A \ � \eh� _dijWdY[� \eh� j^[� o[Whi� ,431(,44-� j^[� Wl[hW][� [njhWYj_ed� h[WY^[Z� W� b[l[b� e \�
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9� bWij� ]wdwhWb� Yecc[dj� YedY[hdi� j^[� X[bWj[Z� fkXb_YWj_ed� _d� :[b]_kc�
e\� j^[� j[nji� e\� j^[i[� j^h[[� _dj[hdWj_edWb� ZeYkc[dji� m^_Y^� \ehc[Z� j^[�
\eYWb� fe_dj� e \� j^[� fh[i[dj� Whj_Yb[)� L^[�WYVJfZ$]LYIHS� e \� ,440'� \eh� _dijWdY['�
jeea� ceh[� j^Wd� ^Wb\� W� o[Wh� je� \_dZ� _ji� mWo� _dje� j^[� :[b]_Wd� e\\_Y_Wb�
]Wp[jj[�$-01%)

9� ceh[� \kdZWc[djWb� _iik[� _d� j^_i� h[if[Yj'� ^em[l[h'� _i� hW_i[Z� Xo� j^[�
cWh_j_c[� XekdZWho� W]h[[c[dji)� A\� j^[� <kjY^� à�LhWajWj[dXbWZ� lWd� ^[j�
Ced_dah_`a� Z[h� F[Z[hbWdZ[d�â� Wbh[WZo� fkXb_i^[Z� j^[� e\\_Y_Wb� j[nj� e\�j^[i[�
W]h[[c[dji� ed� BWdkWho� ,2'� ,442� $-02%'� _)[)� b[ii� j^Wd� ed[�cedj^� W\j[h� j^[_h�
i_]dWjkh['� ed[�^WZ�je�mW_j� ed[�ceh[�o[Wh� _d�:[b]_kc� X[\eh[�j^[� Yedj[dj� e\�
j^[i[� ZeYkc[dji� mWi� \_dWbbo� Z_lkb][Z� _d� j^[� fWhb_Wc[djWho� fWf[hi�$-03%)�
<_\\[h[dj� iY^ebWhbo� fkXb_YWj_edi� ^WZ� j^[h[\eh[� Wbh[WZo� X[[d� fkXb_i^[Z� Xo�
<kjY^� iY^ebWhi� WdWbop_d]� j^_i� W]h[[c[dj�$-04%'� Wj� W�j_c[�j^Wj�j^[_h�:[b]_Wd�
Yebb[W]k[i� ^WZ� je� i[jjb[� \eh� jme� fh[ii� h[b[Wi[i� 5� Gd[� e \� Fel[cX[h� ,441�
_dZ_YWj_d]� j^Wj� j^[� :[b]_Wd� ;ekdY_b� e\�E_d_ij[hi� ^WZ� Wffhel[Z� j^[� Yedj[dj�
e\� j^[� d[]ej_Wj_edi� $-1+%'� WdZ� Wdej^[h� ed[� e\� Bkbo� ,442� ijWj_d]� j^Wj� j^[�
iWc[� ;ekdY_b� e\�E_d_ij[hi� ^WZ� Wffhel[Z� W� ZhW\j� bWm� ed� j^[� ikX`[Yj�$-1,%)�
L^_i� _i� dej� W�d[m�f^[dec[ded'� WdZ�^Wi� Wbh[WZo�X[[d� Yh_j_Y_p[Z� Xo�j^[�fh[(
i[dj� Wkj^eh� m_j^� h[if[Yj� je� j^[� Zwb_c_jWj_ed� W]h[[c[dji� YedYbkZ[Z� Xo�
:[b]_kc�Zkh_d]�j^[�[Whbo� ,44+i�$-1-%)� Aj�_i�edbo�je�X[�^ef[Z'� j^[h[\eh['� j^Wj�
j^[� \wZwhWb� Wkj^eh_j_[i� _d� :[b]_kc� m_bb� \ebbem� j^[� XhWl[� _d_j_Wj_l[� e\� j^[�
>b[c_i^�9Zc_d_ijhWj_ed� =nj[hdWb� J[bWj_edi� e\�j^[�E_d_ijho� e\�j^[� >b[c_i^
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ikXc_jj[Z�je�j^[�K[dWj[� $;^hedebe]_[�Zk�Zeii_[h�,(3/.'�KwdWj'� Wi�WYY[ii_Xb[�ed�Adj[hd[j�Wj�à�^jjf5*�
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$-1+%� ;ecckd_gkw� Z[� fh[ii['� ;edi[_b� Z[i� E_d_ijh[i� Zk� 3� del[cXh[� ,441� 5� à�<wb_c_jWj_ed�
bWjwhWb[� Z[� bW�E[h� j[hh_jeh_Wb[� [j� Zk� HbWj[Wk� Yedj_d[djWbU�â)

$-1,%� ;ecckd_gkw� Z[�fh[ii['� ;edi[_b� Z[i�E_d_ijh[i� Zk� /� `k_bb[j� ,442� 5� à<wb_c_jWj_ed� bWjwhWb[�
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