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h0ISK�XtOPMVGJ_WOPRSQtGJKqX°Y^RS±aKNsuG,wL�c_5�^XtOPl^T²OPM�\SY� ³ 'OPXSK�fP`��ks�sKNwtGJKqX°�^M[��MVQSOUGW�^RSfPK7�cRLMVGJ_5�^sGJOPY^\�bmY^_,RSQSOPfPXSOU\Sl¢XtOPMV´
GW_JOPRSQtGWKNX��cwSwSfPO�s���GWOUYk\LMN��µEQST�KN_JYkQLM+MV`tMVGJK�T¶�^_Ws5ISOUGJKqsuGWQS_JKqM�R��^MJKNX�Yk\[GJILKjwL�^_W�kXtOPl^T·IL��]^K6R�KNK�\�wS_JYkw�YoMVKqX*g��c\LX
MJYcb¸Ga 0�c_WKrbm_W�^T�KN jYk_J¡tMjOUT�wSfPK�T�KN\kGWOU\Ll7MVQ�s5I��^_Ws5ISOUGJKqsuGWQS_JKqM0IL��]^K�RzK�KN\¹ 'OPXtKNfU`��^XtYkwtGJKqX�bmYk_'GJILK[XtK�]kK�fPY^wST�K�\oG
�^\LX£Y^wzK�_5��GJOPY^\£Ycb�XtO�MaGW_JOPRSQtGWKNXº�cwLwSfUO�s��cGJOPY^\LMN�¬h0ISKqMVK�bm_5�cT�K� �Y^_W¡tM�sY^\�MaGWO»GWQtGJK¹T�O�XSXtfPK� 0�c_WK^��MJK�_W]oO�sKqM$�c\LX
wS_WYcGWYtsY^f�M0GWIL��Gr_JKqMVO�XtK$¼ OU\�GWISK�T�O�XSXtfPK^gP½¥OU\��7fP��`kK�_E�cRzY�]^K�GWISK�Ykw�KN_W�cGJOP\Sl�MJ`xMVGJKNT��c\LX�\SK�Ga jYk_J¡xOP\Sl�MJYcb¸Ga 0�c_WK
�^\LX¹RzK�fPY� ·XSY^T$�cOP\t´¾MVwzKNs�O»n�s��^wSwSfPOPsN��GWOUYk\LM��EFef»GWISY^QLl^I�YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXSXSfUKN ��^_JK[T$��`�OU\�sQS_r��sYk\LMVO�XtKN_V´
�^RSfUK$_WQS\oGJOPT�K�Y�]^K�_WISKq�^X*g*OUG,s��^\�MJOPl^\SOUn�s��^\oGJfP`�MVOPT�wSfPO»bm`�GJISK�XtKN]^KNfUYkwST�K�\oG�Ycb'�cwSwSfPO�s���GWOUYk\LMrbmY^_[XSOPMVGJ_WOURLQtGJKqX*g
ISK�GJKN_JYkl^K�\LY^QLM�K�\x]xOP_JYk\ST�K�\oGWMN�
� \�w��c_5�cfPfUKNfÀgo�^Xt]��c\�sKNMjOP\$GJKqs5IS\SY^fPY^lk`,�^_JK>\SY� ºT��^¡xOU\Sl�O»G0w�YoMJMJOPRSfUKeGJY[KNT�RzKNX�sY^T�wSQSGW��GWOUYk\L�cf�w�Y� �K�_��c\LX

 'OP_JKNfUKqMJM's�Y^T�T�QL\SOPsN��GWOUYk\�s��^wL�cRLOUfPO»GWOUKqM0OU\¹�^\�OP\Ls_WKN�kMVOP\Sl�_W�^\Sl^KrYcb+XtK�]xO�sKqM�gtOP\LsfPQLXtOP\Sl$T�Y^RLOUfPK�XtK�]xO�sKNMN�6ÁxQLs5I
XtKN]xOPs�KNM+_5�c\SlkK6bm_WY^T¶T�Y^RLOUfPK0GJKNfUKNwSISY^\LKNMNgcw�KN_WMJY^\��cftXtOPl^OUGW�cft�kMJMJOPMVGW�^\oGWM+�c\LX,f��cwtGWY^w�sY^T�wSQSGJK�_5M
GJYrGJILKEsY^T�wSQSGV´
KN_WM+sQL_J_WK�\oGJfP`�RzK�OP\Sl�K�T�RzKNXLXtKNX�OP\�sN�c_5M�gcMVGJKN_JKNYkMNgq_WKbm_WOPl^K�_5��GWY^_5M��^\LX�Y^GJISKN_+K�]^KN_J`tXS��`��^wSwSfPOP�^\LsKqM��3h0ISK0T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oG�bmY^_WT�KNX�Rx`�MJQLs5I°XtKN]oO�sKqM�s�Y^T�T�QS\LOPsN��GJOP\Sl� 'OUGJIÂKq�^s5I�YcGWISK�_��^\LX� 'O»GWI°nSÃtKNX°s�Y^T�wSQtG5��GWOUYk\L�cf
OP\tbm_5�^MVGJ_WQLsuGWQS_JKeOPMjR�Y^GJI�ISOUlkISfP`�XSOPMVGJ_WOURLQtGJKqX��c\LX�]^K�_W`�ISKGWK�_WY^l^KN\SY^Q�M�go�c\LX�GWISK�_WKbmYk_JK>��\L��GWQS_5�cf¥s��c\�XtOPXL��GJKEbmY^_
�^wSwSfPOPsN��GJOPY^\�MJQSwSwzY^_JG0]xO���Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JKk�
v(_WK�]xOPY^QLM�_WKNMJKN�^_Ws5I�OU\oGJY¹T�O�XSXtfPK� 0�c_WK,wL_JY�]xO�XtOU\Ll�T�YkRSOUfPOUGa`�MVQLwSw�Yk_VG[I��^MrGW�^¡^KN\¢Yk\SK�Ycb�Ga jY¹�cwLwS_JYo�^s5ISKqM��

GWISK,XtKN]^KNfUYkwST�K�\oGeYcbC\SKN ·T�O�XSXtfPK� 0�c_WK[�c_5s5ISOUGJKqsuGJQL_JKqM'Y^_eGJISK��kXS�cwSGW��GWOUYk\¹YcbCKÃtO�MaGWOU\Ll�T�OPXSXSfUKN ��^_JK[�^_Ws5ISOUGJKqsu´
GWQS_JKqM+bmY^_CQ�MVK0OP\�T�YkRSOUfPK'K�\x]xOP_JYk\ST�K�\oGWMN�
FÄMJOUlk\SOUn�s��^\kGCRzYtXt`�Y^b� �Y^_W¡[KÃtO�MaG5M+OU\�GJILK0bmY^_WT�KN_(s��cGJK�lkY^_W`^gc�^\LX[GWISK
s5IL�^fUfPK�\Ll^KNMjbÅ�ksKNX7Rx`7�cwSwLfUO�s��cGJOPY^\LMjY^wzK�_5��GWOU\Sl�OP\�T�Y^RLOUfPK�K�\x]xOU_WY^\ST�KN\kG5Mj�^_JK>GJILK�_WKbmY^_WKrl^K�\LK�_5�cfPfU`� �K�fPfzQL\LXtK�_J´
MVGJYxYtX*�+deOUÆzKN_JKN\oGCGa`owzKNM+Y^b�T�Y^RLOUfPK0T�O�XSXtfPK� 0�c_WK�IL��]^K�R�KNK�\�wS_WY^wzYkMJKNX,�c\LX��r\oQLT�RzK�_CYcbzKÃtO�MaGWOU\Sl�T�KNs5I��c\SO�MVT$M
s�Y^T�T�Y^\SfP`�QLMJKNX� 'OUGJI°XtO�MaGW_JOPRSQtGWKNX�Y^Rt±aKqsuG[�c_5s5ISOUGJKqsuGJQL_JKqM�R�KNK�\°�^XS�^wtGJKqX�bmYk_�QLMJK$OU\�T�Y^RSOPfUK$KN\x]oOP_WY^\ST�K�\oG5M��
Ç ÃS�^T�wLfUKqM��^_JKeK�]^KN\oGWMNgkGWQSwSfPKrMJwL�ksKNM��c\�X$_JKNT�YcGJK>wS_WYxs�KNXtQL_JKrs��cfPf+ÈÅÉ'v�i0Ê�Sh0ISKrYcGJILK�_0�cwSwS_WYk�ks5I$IL�^MjRzK�K�\7GJY
�kXS�cwtG'K�ÃxO�MVGJOP\Sl�XSOPMVGJ_WOURLQtGJKqX7YkRt±aKNsG0�^_Ws5ISOUGJKqsuGWQS_JKqMjbmY^_0QLMJK>OP\�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�3É'KqMVKq�c_5s5I�OP\7GWISOPM'sN��GWK´
lkY^_W`�IL�^Mel^KN\SK�_5�cfPfU`�bmYxs�QLMJKNX�Y^\�MJQSwSwzY^_JGJOP\Sl��$MJOU\Ll^fPK�XtO�MaGW_JOPRSQtGWKNX�Y^RS±aKNsuGe�^_Ws5ILO»GWKNsuGWQS_WK�_W�cGJISKN_'GJIL�^\�nL\LXtOP\Sl
lkK�\SKN_JO�sEMJY^fPQtGJOPY^\LM6GJI���G��^_JK>�cwSwSfPO�s��cRLfUKr�^s_WYkMWM(�^_Ws5ISOUGJKqsuGWQS_JKqM��3ËÄISOPfUKrMVQ�s5I�KÆ¥Y^_JGWMjIL��]^K>�^XSXt_WKNMWMJKNX�wS_WY^RSfPK�T$M
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Y^bjISK�GJK�_WY^lkK�\SKNO»Ga`��^\LX¢fUOPT�O»GWKNX�_JKqMVYkQS_5sKNMeOU\�GWK�_WT�M�Y^bj\SK�Ga jYk_J¡�RL�^\LXt 'O�XxGJI°�^\LX�wL_JYtsKqMJMJOP\Sl7wzY� jKN_��c\LX�GJY
MJY^T�KeK�ÃxGJK�\oG'�cf�MVY,�^XSXt_WKNMWMjT�OPl^_5��GWOUYk\%goYcGJILK�_�wS_JYkRSfPK�T$M6MJQLs5I��kMjMJISYk_VGJ´ÀGWK�_WT¯fPYkMWM6Y^b�sYk\S\SKNsGJOP]xO»Ga`kgofPY^\Llc´ÌGJK�_WT
XtO�MWsY^\L\SKNsGJOPY^\7I���]^KEGa`xwSO�s��^fUfP`�R�KNK�\�fUK�b¸G'K�OUGJISKN_jGWY�GWISK>GJ_5�c\LMJw�Yk_VG�Y^_'�cwLwSfUO�s��cGJOPY^\�f���`^KN_N�+FEfUGJILY^QSlkI�GJILOPM�T$��`
RzK'MVQSOUGW�^RSfPKjbmYk_CMVYkT�K0�cwLwSfUO�s��cGJOPY^\LMNg�GJ_5�c\�MVwzY^_JGV´¿fP��`kK�_�MJY^fPQtGWOUYk\LM
GJK�\�X[GWY>fPOUT�OUG6�cwSwLfUO�s��cGJOPY^\[Í�KÃtOURLOUfPO»Ga`�ÈÅK^� lL�PgcRx`
ISO�XtOP\Sl�MaG5��GJK�_WK�f���GJKqX�GWY>T�Y^RLOUfPO»Ga`��^\LX�s�Y^\S\SKqsuGWOU]xOUGa`tÊ� 'ISOPfUK0�cwLwSfUO�s��cGJOPY^\t´¿f���`^K�_
MVYkfUQtGWOUYk\LM3OU\�s_WKN�^MJK6�^wSwSfPOPsN��GJOPY^\
s�Y^T�wSfPKÃtO»Ga`k�0ijYk\LMVKqpoQSK�\oGJfP`^gtT�YkRSOUfPOUGa`�MJQSwSwzY^_JGEOU\¹s�QS_J_WK�\oGeXtO�MVGJ_WOURSQSGJKNX�YkRt±aKNsGe�c_5s5ISO»GWKNsGJQS_WKNM0O�M'wL�^_VGWOP�^f��c\LX
�^_Ws5ISOUGJKqsuGWQS_JK�´¿MJwzKNsOUn�s^�
h0ISO�MjGJISKqMVO�M0�cf�MVY��^XSXS_JKqMJMJKNM6GJISK��kXS�cwtG5��GWOUYk\�Ycb�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK>bmY^_�QLMVK�OP\7T�Y^RLOUfPK>KN\x]oOP_WY^\t´

T�K�\oG5M�� � G,O�M�RL�kMVKqX�Y^\�GWISK��kMJMJQST�wtGJOPY^\ÂGJIL�cG�sQL_J_WK�\oG�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNsGJQS_WKNM[bmY^_,XSOPMVGJ_WOURLQtGJKqX°Y^Rt±aKqsuG
s�Y^T�wSQtGWOU\Sl¹�^_JK�RL�^MJO�s��cfPfP`�MVYkQS\LX¢RSQtG�Y^\SfP`�MJY^fP]^K���wzY^_JGJOPY^\�YcbjGJISK�wS_WY^RLfUKNT�M�sN�cQLMJKNX�Ro`�GJISK$T�Y^RLOUfPK,KN\x]oOU´
_WY^\ST�KN\kGqgS�c\LX�GWIL��G0GJILK[MVYkfUQtGWOUYk\LM�GJKN\LX�GJY$RzK[�c_5s5ISOUGJKNsGJQS_WK´¾MJw�KqsOUn�sc�
h0ISK0T$�cOP\�sY^\oGW_JOPRSQtGWOUYk\�YcbzGJILKjGWISKNMJO�M+OPM3GWISKEXtKn�\SO»GWOUYk\,Y^bz�^\��^_Ws5ISOUGJKqsuGWQS_JKjGJI���G(�cfPfUY� EM3T�Y^RLOUfPO»Ga`,MVQSwLw�Yk_VG

GWYeRzK��kXSXtKNX�GJY>�^\x`rYkRt±aKNsGV´¿Y^_WOUKN\oGJKNXrT�O�XSXtfPK� 0�c_WK(bm_5�cT�K� �Y^_W¡EGWIL��G+MVQSwLw�Yk_VG5M
�>MVK�G
YcbST�OP\SOPT��^fx_JKqpkQLOU_WK�T�K�\oG5M��
h0ISK0�c_5s5ISOUGJKqsuGJQL_JKjO»G5MVKNf»bzOPM+s��^wtGJQL_JKqX[OP\,�rMVK�G3Y^bLT�YxXSQSfP�^_Ng�_WK�Q�MJ�^RSfUK�sYkT�wzY^\LK�\oGWM�GJIL�cG(s��c\,R�K�QLMJKNX[GJYrOU\LMVGW�^\t´
GWOP�cGJKEGWISK>�^_Ws5ILO»GWKNsuGWQS_WK0bmY^_jXSO»Æ¥K�_WK�\oGjYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX,T�OPXLXtfUKN ��^_JKEbm_W�^T�KN jYk_J¡tMN�3ÁxQ�s5I$T�YtXtOUnLKqX�bm_W�^T�K� �Y^_W¡xM
IL��]kK[GWISK��cGVGW_W�ksuGJOP]^K�bmKN�cGJQS_WK[GWIL��G�T�Y^RSOPfPO»Ga`¹MJQSwSwzY^_JGr_WK�T$�cOP\LMrsYkT�wLfUK�GJK�fP`�GJ_5�c\LMJwL�^_JKN\kG>bmY^_>GJISYoMVK�wzY^_JGJOPY^\LM
Y^b0XtO�MVGJ_WOURSQSGJKNX��cwLwSfUO�s��cGJOPY^\LMrGWIL��G[XtY�\SY^G�_JKqMVO�XtK�Y^\�T�Y^RSOPfUK�IL�^_WXS ��^_JKkg* 'ISOUfPK�w�Yk_VGWOUYk\LMrGJI���G[XtY�_JKqMVO�XtK�Y^\
T�Y^RLOUfPK0IL�c_5Xt 0�c_WKjs��^\�RzK'�� ��^_JKjY^_+QS\L�� 0�c_WK6Y^bLT�Y^RSOPfUOUGa`��kM
_WKNpoQSOP_WKNX�bmYk_3GJISK'�cwLwSfUO�s��cGJOPY^\,OU\$poQSKNMVGJOPY^\��
FEf�MJYLg
T�YtXtOUnLKNX�bm_5�cT�KN jYk_J¡tM'_WKG5�cOP\¹OU\oGJKN_JYkw�KN_W�^RSOPfUOUGa`7 'OUGJI¢QS\ST�YtXtO»n�KNX�bm_5�cT�K� �Y^_W¡tM'OPT�wLfUKNT�KN\oGJOP\Sl�GWISK,MW�cT�K��^_V´
s5ISOUGJKqsuGWQS_JKk�
h0ISK�GJISKqMVO�M�XtKqMJs�_JOPRzKNM�GWISK�wS_WOU\�sOPwSfUKqM[Yk\° 'ISOPs5I�GWISK7�^_Ws5ISOUGJKqsuGWQS_JK$O�M[R��^MJKNX��c\LX�wL_JKqMVKN\kG5M�OP\ÂXtKG5�cOPfj�c\

OP\LMVGW�c\oGWOP�cGJOPY^\�YcbxGWISKj�^_Ws5ISOUGJKqsuGWQS_JK+bmYk_�Yk\SKCT�OPXSXSfUKN ��^_JKCbm_5�cT�KN jYk_J¡¥�%FE\�OU\LMVGW�^\oGJO���GJOPY^\�Y^btGJISK6�^_Ws5ILO»GWKNsuGWQS_WK+bmY^_
Yk\SK(YcGWISK�_
T�OPXSXSfUKN ��^_JK+bm_5�cT�K� �Y^_W¡EO�M�YkQtGJfPOP\SKNXrGWYeMVILY� ¢GWIL��G�GJISK��c_5s5ISO»GWKNsGJQS_WKCOPM�OU\�XtK�KqX�l^KN\SK�_5�cfPfU`>�cwSwSfPO�s��cRLfUK
�^\LX�XtYxKNM�wS_JY�]xO�XtK+GJILK6XtKNMJOP_JKqX>fPK�]kK�fkYcbxGJ_5�c\LMJwL�^_JKN\Ls`k�%ÎjKqs��^QLMVK+GWISK6�^_Ws5ISOUGJKqsuGWQS_JK(�^fUfPY� EM%MJQSwSwzY^_JG*bmY^_
T�YkRSOPfUOUGa`
GWY�RzK��^XSXtKqX�GWY,K�ÃtOPMVGJOP\Sl�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX$T�OPXSXSfUKN ��^_JKebm_W�^T�KN jYk_J¡tM6OU\���lkK�\SKN_W�^fz�^\LX7GJ_5�c\LMJwL�c_WK�\oG6T$�^\S\SK�_qg
GWISK��^_Ws5ILO»GWKNsuGWQS_WK�MVKN_J]kKNM>�^Me��XtK�T�Yk\LMaGW_W�cGJOPY^\�Y^b( 'IL��G�s��^\�R�K�XtYk\SK�OP\¹GJKN_JT$M>Ycb6T�YkRSOUfPOUGa`�MJQSwSwzY^_JG> 'OUGJILOU\
GWISK[sYk\tnL\SKNT�KN\oGWM0Ycb+KÃtO�MaGWOU\Ll�T�YtXtKNfPM�bmYk_EXtOPMVGJ_WOPRSQtGJKqX�Y^Rt±aKqsuGesYkT�wSQtGJOP\Sl��

]
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Ë�_JOUGJOP\Sl���XtYtsuGWY^_5��GJK0XtO�MJMJK�_JGW�cGJOPY^\,OPM+Yk\SKjY^bLGWISK0T�Yk_JK's5IL�^fUfPK�\Ll^OP\SlewS_WYc±aKqsuG5M � IL��]^K�QS\LXSK�_JGW�c¡kK�\%�3h0ISK�_WK0 jKN_JK
XS��`tM> 'ISK�\ �  jYkQSf�X¹IL��]^K,MV �Y^_W\�GJISK�fPKGVGWK�_5Mev6ILd³ jKN_JK,MVISYk_VG>bmY^_rwL�c\LOPs^gzILY^_W_JYk_e�c\LX¢XtKNMJwL�^_W�cGJOPY^\%g�RSQtG�OU\
_WKGW_JYoMVwzKNsG � GJISOP\S¡7wzK�_WIL�^wLM�wL��GWOUKN\LsKkgtIL�c_5X� �Y^_W¡��c\LX�XtKqXtOPsN��GWOUYk\��c_WKrT�Yk_JK��^sNsQS_5��GWK^�+v(OPÛ�Ûq�SgtIL�^T�RSQS_Wl^KN_WM
�^\LX�XtÜ^\SKN_0¡^K�R��cRLM0 �Y^QSf�X�R�K[XtKqMJs�_JOPwtGWOU]kKrY^b
T,`�XtOPKGEYk\�T$�c\x`$GWISKNMJO�M'XS��`tM��
ËÄISOPfPK���XtYtsuGWY^_5��GWK�OPMeRo`�\L�cGJQS_WK��c\¹OP\LXtOP]xOPXSQL�cf�GW�^MJ¡¥gSGWISK�_WK��c_WK�T$�c\x`�w�KNY^wSfPK�GJY7 'ISY^T � �cT×l^_5��GJK�bmQSf

bmYk_�lkQSO�XS�c\Ls�K^gxKÃtwzK�_JGJO�MVKkgxGJISYkQSl^IoG5M�gt�^XS]oO�sKkgoGJOPT�K��^\LX7KN\LsYkQS_5�cl^KNT�K�\oGN�3�¹`7MJQSw�KN_J]xO�MVYk_NgoÝeOP\S\x`�i��^ISOUfPfÌgoI��^M
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MJK�T$�c\oGWOPsNM�g3 'ISK�_WKN�kM�GJILK�bmY^_WT�K�_��cGVGWK�T�wtGWM�GJY�wS_JY�]xO�XtK�MJK�T$�c\oGJO�s�M�GJIL�cG,�c_WK�RzKGVGWK�_�MVQSOUGJKqX�bmY^_[GJISK�T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oGN�
F¶MJOUlk\SOUn�s��^\kG'RzYtXt`�Ycb+ �Y^_W¡$KÃtOPMVGWMEOU\�GJILK�bmY^_WT�KN_'s���GWK�lkY^_W`^gt�c\LX�GWISK[s5IL�cfPfPK�\SlkKNMjbÅ�^s�KNX�Ro`��cwSwLfUO�s��cGJOPY^\LM

Ykw�KN_W�cGJOP\Sl�OU\�T�Y^RSOPfPK$K�\x]xOU_WY^\ST�KN\kG5M��c_WK�GJISKN_JK�bmY^_WK�lkK�\SKN_W�^fUfP`¹ �K�fPf(QS\LXtKN_WMVGJYxYtXAP �k}tg � ���tg%�o|tg;� �xg � �5Q¿�:LY^_
K�Ãt�^T�wSfUKkg?SYk_JT$�^\7KGe�^fÀ��XtOU]xO�XtK�GJILK�wS_JYkRSfPK�T$M0OU\oGWY,GWIS_WK�K�l^_WY^QLwLM�_JKNfP�cGJKNX7GJY�s5I��c_5�^suGWK�_WOPMVGJO�s�MjYcb3GJILK�T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oGN�� 'OP_WK�fPKNMWM�sY^T�T,QS\SO�s���GWOUYk\£ÈÅK^� lL�Pg3s�Y^\S\LKNsuGWOU]xOUGa`¢�^\LX�R��c\LXt 'O�XxGWI°]��^_JO��cRLOUfPO»Ga`SÊg�T�Y^RSOPfPO»Ga`£ÈmK^� lL�Pg
�kXSXt_WKNMWM+T�OPl^_5��GWOUYk\�Ê3�c\LX�O�MJMJQSKqMC_JKNfP�cGJKqX[GWY�w�Yk_VG5�cRSOPfUOUGa`�Y^b�GWISKeXtKN]xOPs�KNM'ÈmKk� l��UgkRL��GJGJKN_J`��c\LX�wS_WYtsKNMWMJOU\Sl�wzY� jKN_5Ê
P �^}*Q¿�,d>OUÆzKN_JKN\kG�Ga`xwzKNMrYcb6T�YkRSOUfPK�T�OPXSXSfUKN ��^_JK,IL��]^K,R�KNK�\�wS_JYkw�YoMVKqX¹bmYk_rQ�MVK�OU\¢T�Y^RSOPfUK�KN\o]xOP_JYk\ST�K�\oGWMNg*�c\LX
��\xQST�RzK�_$Y^b>K�ÃxO�MVGJOP\Sl°�cRLMVGJ_5�^sGJOPY^\LM�sYkT�T�Yk\SfP`°QLMVKqX¤ 'OUGJIÄXtO�MVGJ_WOURSQSGJKNX£YkRt±aKNsG$�^_Ws5ILO»GWKNsuGWQS_WKNM,IL��]^K�R�KNK�\
�kXS�cwtGWKNX*g�Y^b¸GJKN\[GJIL_JYkQSl^I�GWISK�T�YtXtOUn�sN��GJOPY^\,Ycb�MJK�T$�^\kGWOPsNM�� Ç ÃS�cT�wSfPKNM+�c_WK6KN]^K�\oG5M¢P � ���5QÌg�GWQSwSfPK�MJwL�ksKNM�P � {��Sgq�!�*Q
�^\LX�_JKNT�Y^GJK�wS_WYtsKNXSQS_JK�s��^fUf(ÈÀÉ'v�i0ÊTP � �^�tgS� � g?� � g � ��Q¿�
h0ISK�YcGJILK�_>�^wSwS_WYk�ks5I�IL�kMERzK�KN\¹GJY7�kXSX¹MJQSwSwzY^_JGEbmY^_>T�YkRSOPfUK[KN\x]oOP_WY^\ST�K�\oG5M0GJY�K�ÃtOPMVGJOP\Sl7XtO�MVGJ_WOURSQSGJKNX�YkRt´

±aKqsuG>�^_Ws5ISOUGJKqsuGWQS_JKqM��(ÉEKNMJKN�c_5s5I7OP\�GJISO�MesN��GWK�l^Yk_J`$I��^M0l^KN\SK�_5�cfPfP`$bmYtsQLMJKNX�Y^\¹MJQSwSwzY^_JGJOP\Sl$�$MVOP\SlkfUK�XtO�MaGW_JOPRSQtGWKNX
YkRt±aKNsG'�^_Ws5ILO»GWKNsuGWQS_WK>_5��GWISK�_�GJI��c\�nL\LXtOP\Sl�l^KN\SK�_WOPsrMJY^fPQtGJOPY^\LM�GWIL��GE�^_JK��cwSwLfUO�s��^RSfUK��^s�_JYoMJM0�^_Ws5ISOUGJKqsuGWQS_JKqM�� Ç Ãx´
�^T�wLfUKqM$�c_WK�GJILK�àk��]��¢{��¹O�s_WY Ç XtOUGJOPY^\£wSfP�cGVbmYk_JT²P � | �'Qe�c\LX¤GJILK���OU\SOPT�QLT�i y ÉEÎ0FÚMVwzKNs�O»n�sN��GWOUYk\>P �)� Q¿g
RzYcGWI¢Y^b6 'ISO�s5I¢XtK�nL\SK�MVQSR�MVK�GWMrYcb(bmQL\LsuGWOUYk\L�cfPO»Ga`�bm_WY^T×GWISK�OP_�_JKqMVwzKNsGJOP]^K��c_5s5ISO»GWKNsGJQS_WKNMeOU\�Y^_5XtK�_eGJY�OUT�wS_WY�]^K

{



MJQSwSwzY^_JGCbmY^_6XSK�]xOPs�KNM+ 'OUGJI$fPOUT�OUGJKqX,_WKNMJY^QL_Ws�KNM3OU\�GWK�_WT$M+Ycb¥T�KNT�Y^_W`^g^R���GVGWK�_W`��c\�X,wL_JYtsKqMJMJOP\Sl>wzY� �K�_q�3F'XSXS_JKqMJM
T�OPl^_5��GJOPY^\°O�M��c\SY^GJISKN_[wS_WY^RSfPK�TãGJI���G,I��^M[RzK�KN\¤�^XLXt_JKqMJMJKNX�OP\¤�^\Â�c_5s5ISO»GWKNsGJQS_WK´¾MVwzKNs�O»nzs$T$�c\S\SKN_Ng3bmYk_,ào��]��
ÉE� � ]xO���GJISK��¹Y^RSOPfPKNÉE� � GJYxYkfU¡xOUG:P � � Q>ÈÀXtKNMJOUlk\SKNX�bmYk_�Y^Rt±aKqsuG�T�YkRSOUfPOUGa`�_5��GJILK�_�GJI��c\ÂXtKN]oO�sK$T�YkRSOUfPOUGa`^g3RSQtG
GWISK�wS_WY^RSfPK�T²OPM�MVOPT�OUf��c_uÊ��c\LX¢bmYk_�i y ÉEÎ0F³]xOP��GWISK ∏2 wS_WY�Ãx`�wSfP�cGVbmYk_JT³P � ���*Q��^\LX¢GJISK$OP\SOUGJO��cfj]^K�_5MJOUYk\¢Y^b
GWISK��c_5s5ISOUGJKqsuGJQL_JK�XtKqMJs�_JOPR�KqX�OU\�GWISOPMEGJISKqMVO�MEP � �5Q¿�0ßEY� �K�]^KN_NgtMJY^fPQtGJOPY^\�M0GJY��kXSXt_WKNMWM0T�OPl^_5��GWOUYk\�wL_JYkRSfUKNT$M'IL��]^K
`kKG6GWY[RzKeOP\kGWK�lk_W�cGJKNX�OP\oGJY�GWISKeT�O�XSXtfPK� 0�c_WKe�c_5s5ISOUGJKqsuGJQL_JKqM+GJISKNT$MVKNfU]kKNMNg^wzK�_WIL�cwLM6R�Kqs��^QLMVKr�^XSXS_JKqMJMCT�OPl^_5��GWOUYk\
sN�c\��^fPMJY�RzK��^XSXS_JKqMJMJKNX$OP\���T�Y^_WKEGW_W�^\LMJwL�c_WK�\oGjT$�^\S\SK�_jGJIL_JYkQSl^I7GJ_5�c\LMJw�Yk_VGJ´Ìf���`^KN_6MJQSwSwzY^_JGNgtMVQ�s5I��^M0�¹YkRSOPfUK
� v}P � } � g � �o|'Q�Y^_ � v(]��$P � �^��QÌ�
Ç Æ¥Y^_JGWMEGJY��kXSX�T�Y^RSOPfUOUGa`�MVQSwLw�Yk_VG'GWY�KÃtO�MaGWOU\Sl7T�O�XSXtfPK� 0�c_WK�IL��]^K[�kXSXt_WKNMWMVKqX�OU\��^\��^_Ws5ILO»GWKNsuGWQS_WK´¾MVwzKNs�O»n�s

T$�c\L\SK�_rGJILK,wS_WY^RLfUKNT�Mr_WK�f���GWKNX�GWY�ISK�GJKN_JYkl^K�\LK�OUGa`��^\LX�fPOPT�OUGJKqX�_WKNMJY^QL_Ws�KNMEOP\¢GJK�_WT$MeY^bj\SK�Ga jYk_J¡�RL�^\LXt 'O�XxGJI
�^\LX¤wL_JYtsKqMJMJOP\Sl�wzY� jKN_Ng(�^\LX¤GJY�MVYkT�K�K�ÃoGWK�\oG$�cf�MVY¢GJISK�wS_WY^RLfUKNT�M�_WK�f���GWKNX°GWY��kXSXt_WKNMWM�T�OPl^_5��GWOUYk\%� y GJILK�_
wS_WY^RLfUKNT�M[_JKNfP�cGJKNX¢GWY¹GJISK�T�Y^RSOPfUK$KN\x]oOP_WY^\ST�K�\oGqg3MJQLs5I°�^M[MJISYk_VGJ´ÀGWK�_WT fPYkMWM�YcbEsYk\S\SKqsuGJOP]xO»Ga`��c\LX�fPY^\Llc´ÌGJK�_WT
XtO�MWsY^\L\SKNsGJOPY^\%g3�c\LX�GJY�MJY^T�K�KÃxGJKN\oG��^fPMJY¹�^XSXS_JKqMJMrT�OUlk_W�cGJOPY^\%g�IL��]^K�RzK�K�\�fPKb¸G[KNO»GWISK�_�GWY�GJISK�GW_W�^\LMVwzY^_JG�Y^_
�^wSwSfPOPsN��GJOPY^\7fP��`kK�_q�
FEfUGJILY^QSlkI$GJISO�MjT���`�RzK>MJQSOUGW�cRLfUKebmY^_0MVYkT�K>�cwSwSfPO�s���GWOUYk\LMNg^GW_W�^\LMVwzY^_JGV´¿f���`^K�_(MJY^fPQtGWOUYk\LMCGWK�\LX
GWY�fPOPT�OUG��cwSwLfUO�s��cGJOPY^\°ÍLK�ÃtOURSOPfPO»Ga`¬ÈÅK^� lL�Pg6OPT�wSfUKNT�K�\oGW�cGJOPY^\LM�Ycbr�¹Y^RSOPfPK � v³sYkT�T�Yk\SfU`°ILOPXtK¹MVGW�cGJK�_JKNfP�cGJKNXÂGJY
T�Y^RLOUfPO»Ga`Â�^\LXÂs�Y^\S\SKqsuGWOU]xOUGa`¢bm_WY^T ISOPl^ILK�_�fP��`kK�_5MWÊ� 'ILOUfPK��^wSwSfPOPsN��GWOUYk\t´Ìf���`^KN_[MVYkfUQSGJOPY^\LM,OU\�s_WKN�^MJK7�^wSwSfPOPsN��GJOPY^\
s�Y^T�wSfPKÃtO»Ga`¤Ro`@_JKqpoQSOU_WOP\Sl¢K�ÃxGJ_5���^wSwSfPOPsN��GWOUYk\£s�YxXSK^�éßEKN\LsKkg�s�QS_W_JKN\kG$YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX¤T�O�XSXtfPK� 0�c_WK¹MVYkfU]kKNM
MJY^T�K�ÈÅRSQtG0\SYcG0�cfPf�Ê(Ycb*GJILKewS_WY^RSfPK�T$M6_JKNfP�cGJKNX�GWY[GWISKeT�Y^RLOUfPKeKN\o]xOP_JYk\ST�K�\oGNgx�c\�X�GJISKrMVYkfUQtGWOUYk\LMjwS_JKqMVKN\oGJKNX$�^_JK
lkK�\SKN_W�^fUfP`�MVwzKNs�O»nzsrGJY�GJISK�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNsGJQS_WKebmYk_' 'ISO�s5I�GWISK�`7 jKN_JK�XtKN]^K�fPY^wzKNX%�
h0ISO�MjGJISKqMVO�M0�cf�MVY��^XSXS_JKqMJMJKNM6GJISK��kXS�cwtG5��GWOUYk\�Ycb�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK>bmY^_�QLMVK�OP\7T�Y^RLOUfPK>KN\x]oOP_WY^\t´

T�K�\oG5M�� � G,O�M�RL�kMVKqX�Y^\�GWISK��kMJMJQST�wtGJOPY^\ÂGJIL�cG�sQL_J_WK�\oG�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNsGJQS_WKNM[bmY^_,XSOPMVGJ_WOURLQtGJKqX°Y^Rt±aKqsuG
s�Y^T�wSQtGWOU\Sl��^_JK�RL�kMVO�s��^fUfP`7MJY^QS\�X�RLQtGEGJI���G'GJILK�`7Yk\SfP`�MJY^fP]^K���w�Yk_VGWOUYk\�Y^b
GWISK�wS_WY^RSfPK�T$MEsN�cQLMJKNX�Rx`�GWISK�T�Yc´
RSOPfPK$K�\x]xOU_WY^\ST�KN\kGqg��c\�X�GWIL��G�GWISK�MJY^fPQtGJOPY^\LMrGWK�\LX�GWY�R�K7�^_Ws5ILO»GWKNsuGWQS_WK´¾MVwzKNs�O»n�s^��ËÄISOUfPK$OUG�sY^QLfPX�RzK��c_Wl^QSKqX
GWIL��G'T�Y^RSOPfPK>KN\o]xOP_JYk\ST�K�\oGWMjT$�c¡kK>sQL_J_WK�\oGjYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK>�^_Ws5ILO»GWKNsuGWQS_WKNMjY^RLMJY^fPKGWK^gkGJISO�M�GJISKqMVO�M
�kMJMJQST�KNM6YcGJILK�_W 'OPMJK^�+Î�`,wS_WKNMJK�\oGWOU\Sl,�c\7�^_Ws5ISOUGJKqsuGWQS_JK0GWIL��G0�cfPfUY� EM(T�YkRSOPfUOUGa`$MVQSwLw�Yk_VG(GWY�RzK>�kXSXtKNX$GJY[YkRt±aKNsGV´
Yk_JOPK�\oGJKqX7T�O�XSXtfPK� 0�c_WKebm_5�cT�KN jYk_J¡tM�OU\¹��l^KN\SK�_5�cf*�^\LX�GW_W�^\LMJwL�c_WK�\oG0T��^\S\SKN_NgxGWISOPM'GJISKqMVO�M'MVILY� EM0 'IL��GEs��^\�RzK
XtYk\SK�OU\¢GJKN_JT$MrYcb6T�YkRSOUfPOUGa`�MVQSwLw�Yk_VG� 'O»GWISOP\�GWISK$sY^\SnL\SK�T�KN\kG5MeY^bjK�ÃxO�MVGJOP\Sl�T�YtXtKNfPM>bmY^_�XtO�MaGW_JOPRSQtGWKNX¢Y^Rt±aKqsuG
s�Y^T�wSQtGWOU\Sl��

«�¬�´ µ 1[&F¶$���3������-
h0ISO�M�MVKqsuGJOPY^\�XSKnL\SKqM6¡kK�`�sYk\LsKNwtGWM6QLMVKqX�GJIL_JYkQSl^ISYkQtG(GWISKEGWISKNMJOPM��c\�X�wS_JY�]xO�XtKNM(RL�^s5¡xl^_WY^QL\LX�OU\tbmYk_JT$�cGJOPY^\$Y^\
T�O�XSXtfPK� 0�c_WK>�c\�X�XtO�MaGW_JOPRSQtGWKNX�YkRt±aKNsG�s�Y^T�wSQtGWOU\Sl�_WKNpoQSOP_JKqX�bmY^_�QS\LXtKN_WMVGW�^\LXtOP\Sl[GWISK>_WK�T$�^OU\LXSK�_6Y^b%GJILKeGWISKNMJOPMN�

}



·¹¸�º®¸§· » D?¼LB0½¿¾�À8¼4¾)ÁED?À
h0ISKeGJKN_JT×¼ MVY^b¸Ga ��^_JKe�^_Ws5ILO»GWKNsuGWQS_WK^½cO�MjXSO»Þ�sQLf»G�GJY�XtKnL\LK^�(ÁxY^\LO�K�G��cfÌ�o '_JOUGJKkg�¼ÂP G§Q�ISKe_WKNMJKN�^_Ws5I$�c_WKN�[Ycb�MJYcb¸Ga 0�c_WK
�^_Ws5ISOUGJKqsuGWQS_JK�O�M$�c\¤KNT�K�_Wl^OP\Sl¢Yk\SK� 'O»GWI@fPOUGVGJfPK��clk_JKNK�T�K�\oG�Y�]^K�_,GJILK�XtKnL\LO»GWOUYk\@Y^br�c_5s5ISOUGJKqsuGJQL_JKk½/P � �c}'QÌ�ºF
\xQST,R�KN_(Ycb*XtKn�\SO»GWOUYk\LM(Y^b�GWISK0GJKN_JTçIL��]kK�RzK�KN\�wS_JYkw�YoMVKqX*gcOP\$wL�c_JGJO�sQLfP�^_3Rx`,_JKqMVKq�c_5s5ISK�_5M3 jYk_J¡xOP\Sl>OP\�MJYcb¸Ga 0�c_WK
KN\Sl^OP\SK�KN_JOP\Sl�g�T$�c\x`�Ycb( 'ISO�s5I��^_JK�s�Y^\Ls�K�_W\SKNX� 'OUGJI�GJISK�XtK�]kK�fPY^wST�K�\oGeY^bCbmY^_WT$�cfPOPMJT$M'GJY�KÃtwS_WKNMWMe�^\LX¹]^KN_JOUbm`
�^_Ws5ISOUGJKqsuGWQS_W�^f(wS_WY^wzK�_JGJOPKNMN� � \¤sYkT�w��c_WOPMJY^\%g
_JKqMVKq�c_5s5ISK�_5M>bm_JYkT GWISK7T�O�XSXtfPK� 0�c_WK�sYkT�T,QS\SOUGa`¢lkK�\SKN_W�^fUfP`�Q�MVK
GWISKeGWK�_WT"fUKqMJM�MVGJ_WOPsGJfP`��^\LX$Y^b¸GJK�\�sYkT�wLfUK�GJK�fP`$ 'OUGJISYkQtGjwS_WOPY^_0XtKnL\LO»GWOUYk\	P � � �og �'�)� Q¿�(h0ISK>�^OUT"Y^b*GJISO�M0MVKqsuGJOPY^\
O�M'\SY^G�GWY$wS_WY^wzYkMJKr��l^KN\SK�_5�cf*XtK�nL\SOUGJOPY^\�RSQtG'GWY�sf��c_WO»bm`7 'IL��G'O�M'T�KN�c\oG' 'OUGJISOP\�GJISK[MWsYkw�K�Ycb3GJILK�GJISKqMVO�M��
ß>��`^KNMV´¾É'YcGWI�XtKqMJs�_JOPR�KqM'��MVY^b¸Ga ��^_JK��c_5s5ISOUGJKNsGJQS_WK��^MNg

P ��QP\��cRLMVGJ_5�^sG�MJ`tMaGWK�T"MVwzKNs�O»nzs���GWOUYk\�s�Y^\LMJOPMVGJOP\Sl,wS_JOPT$�c_WOUfP`�Ycb%bmQL\LsuGWOUYk\L�cf*sYkT�w�Yk\SK�\oGWM�XtKqMJs�_JOPR�KqX
OU\�GJKN_JT$M
YcbtGJILK�OP_3RzK�I���]oOPY^_5M��^\LX�OP\oGJK�_JbÅ�^s�KNM3�c\LX�sY^T�wzY^\SKN\oGV´¾sY^T�wzY^\SKN\oG
OP\kGWK�_5sYk\S\SKNsGJOPY^\LMN� P � �'Q

h0ISO�MeXSKnL\SOUGJOPY^\�sN�cwtGWQS_WKNM�GJILK[\SYcGWOUYk\�GJIL�cG>�c\��^_Ws5ISOUGJKqsuGWQS_JK�O�ME�cR�MaGW_W�ksuGe�c\�X��^fPMJY$fPOPMVGWM0GWISYkMJK�YcbCOUGWMEs�Y^T�wzYc´
\SKN\oGWMN½�wS_JYkw�KN_VGWOUKqM%GWIL��G(MJISY^QLfPX�R�K0OP\LsfPQLXtKqX�OP\�GWISK'�c_5s5ISOUGJKNsGJQS_5�cfxXtKqMJs�_JOPwtGJOPY^\��
ßEY� �K�]kK�_qgqGJISK'XtK�nL\SOUGJOPY^\�XtYxKNM
\SY^G'T�KN\oGJOPY^\�GJISK�wS_WYtsKNMWMJKNMjYcb
OP\LMVGW�^\kGWOP�cGJOPY^\��c\LX�sYkT�wzYkMJOUGJOPY^\7Y^b3s�Y^T�w�Yk\SK�\oG5M��CFE\LYcGJILK�_EMJY^QS_5sKkgxào�^s5¡tMJY^\%g
MW��`tM�GJIL�cGe��MJYcb¸Ga 0�c_WK��c_5s5ISOUGJKNsGJQS_WK��cf�MVY�OP\LsfPQLXtKqM�¼ _WQSfPKNM0 'ISO�s5I�l^Y�]kK�_W\7ISY� H�$MV`tMVGJK�T²ÈmY^_>MVQSR�MV`tMVGJK�T�ÊjT$��`
RzK�sY^T�wzYkMJKNX�bm_JYkTçOP\LMVGW�^\LsKqMjY^b%GJILKrlkK�\SKN_JO�ses�Y^T�wzY^\SKN\kG5M�½HP �^}*Q¿�(h0ISO�M0XtKnL\LO»GWOUYk\�s��^wtGJQL_JKqM6GWISK�\SYcGWOUYk\$GJI���G
�^_Ws5ISOUGJKqsuGWQS_W�^f%sYkT�wzY^\LK�\oGWME�^_JK��^RLMaGW_W�ksuGe�^\LX�GJIL�cG'GJISKN_JK[O�ME��wS_WYtsKqMJM0Y^b+OP\LMVGW�^\kGWOP�cGJOPY^\�GJIS_WY^QLl^I� 'ISO�s5I�GWISK
s�Y^T�w�Yk\SK�\oG5M'�c_WKrT$�kXtK�sY^\�s_WKGJKk�

LY^_EGWISK[wSQL_JwzYkMJKNMeYcbCGJILOPMEGJISKqMVO�M�g�GJILK[GJKN_JTã¼ �c_5s5ISOUGJKNsGJQS_WK^½L 'OUfPf
RzK[QLMJKNX�OU\��ks�s�Y^_5XS�c\Ls�K� 'O»GWI¹GJISKqMVK�Ga jY
XtK�nL\SOUGJOPY^\LMN�(h0ISKr�c_5s5ISO»GWKNsGJQS_WKewS_WKNMJK�\oGWKNX$ISKN_JKr�cfPfUY� EM�sKN_VG5�cOP\7s��cGJKNl^Y^_WOPKNMCY^b�T�Y^RSOPfUOUGa`�MJQSwSwzY^_JG6GJY�RzKr�kXSXtKNX
GWY�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK�bm_5�cT�K� �Y^_W¡tM���h0ISK7�c_5s5ISOUGJKqsuGJQL_JK$OUGWMJK�fUb'OPM,XtKNMWs_WOURzKNX�OP\�GJKN_JT$M�YcbE��MJKG�Y^b
�^RLMaGW_W�ksuG(bmQL\LsuGWOUYk\L�cf¥sYkT�wzY^\LK�\oGWMNgkOP\Ls�fUQLXSOU\Sl,GJILK�OP_jRzK�IL��]xOPY^QS_qg^OP\oGJKN_VbÅ�ksKNMj�c\LX�OU\oGJKN_Ws�Y^\S\LKNsuGWOUYk\LM( 'OUGJI7YcGJILK�_
s�Y^T�w�Yk\SK�\oG5M��CZeMJOP\Sl�GJISK[�^_Ws5ISOUGJKqsuGWQS_JKrOP\o]kY^fP]^KqMjMJK�fPKNsGJOP\Sl$�c\LX�sYkT�RSOP\SOP\Sl$�,\xQST,R�KN_'Ycb
GJISKqMVK�sYkT�w�Yk\SK�\oGWMNg
XtKNw�KN\LXtOP\SlEYk\�GJISK�XtKNMJOU_WKNX>bmQS\�suGJOPY^\��cfPO»Ga`��c\LX�OP\LMVGW�^\kGWOP�cGJOP\Sl0GJILK�T·XtK�wzK�\LXSOU\Sl>Y^\rGJILK6T�OPXLXtfUKN ��^_JK+bm_5�cT�KN jYk_J¡
OP\¹pkQLKNMVGJOPY^\%�Ch0ISK[�^_Ws5ISOUGJKqsuGWQS_W�^f*XtKNMWs_WOUwSGJOPY^\�OU\Ls�fUQ�XtKNM0GWISK�_WQSfUKqM�bmY^_Es�Y^T�w�YoMVOUGJOPY^\��c\LX�OP\LMVGW�c\oGWOP�cGJOPY^\%�
Fef»GWISY^QSlkI$GJILOPMjQLMJK>Y^b*GJISKeGJK�_WTÚ¼ �c_5s5ISO»GWKNsGJQS_WK^½kOPM�sYk_J_WKNsGCbm_JYkT³��T�OPXSXSfUKN ��^_JKEwzK�_5MJw�KqsuGJOP]^Kkgt�[_WKNMJKN�c_5s5ISKN_

OP\�MJYcb¸Ga 0�c_WK�K�\SlkOU\SKNK�_WOU\Ll�T�OUlkIkG>bmK�KNf�GWISK[GWK�_WT×O�M>R�KNOU\Sl�QLMJKNX�OP\LsYk_J_WKNsGJfP`^�>ÁxI��� �gz�$_WKNMJKN�^_Ws5ILK�_'OP\¢MJYcb¸Ga 0�c_WK
KN\Sl^OP\SK�KN_JOP\Sl�gEXtOU]xO�XtKNM�MJYcb¸Ga 0�c_WK��c_5s5ISO»GWKNsGJQS_WK�OP\kGWYÂbmYkQS_�XtOUÆ¥K�_WK�\oG�]xOPK� EMN�ÂMaGW_JQLsGJQS_5�cf>T�YxXSK�f�M�g'bm_5�cT�KN jYk_J¡
T�YtXtK�f�MNgLXt`x\L�cT�O�srT�YtXtKNfPM'�^\LX�wS_WYxs�KNMWM�T�YtXtKNfPMN�(FERzY^QSG'GJISK�bmYk_JT�K�_0Ga �YLgLÁtIL�� AMW��`tM�g

ÁoGJ_WQLsGJQS_5�cf¥T�YtXtK�f�M'�cfPf*ISY^f�X7GJIL�cG'MJYcb¸Ga 0�c_WK>�^_Ws5ILO»GWKNsuGWQS_WK>O�M'sYkT�wzYkMJKNX7Ycb+sY^T�wzY^\SKN\oGWMNgSsY^\L\SKNs´
GJOPY^\LM+�^T�Yk\SlEGWISYkMJK0sY^T�wzY^\SKN\oGWMNg�wSfUQ�M'ÈmQLMJQL�cfPfP`tÊ
MJY^T�KjY^GJISKN_C�^MJw�KqsuG+Y^_C�^MJw�KqsuG5Mj�N���¯L_W�^T�K� �Y^_W¡
T�YxXSK�f�Mr�^_JK�MJOUT�OPfP�^_>GWY�GJISK$MVGJ_WQLsuGWQS_W�^f+]oOPK� �g*RLQtG�GJISKNOU_�wS_WOPT��^_J`¹KNT�wSIL�^MJO�M>O�M�Y^\�GJISK¹ÈÅQLMVQ��cfPfU`

�



MVOP\SlkQSfP�^_5Ê6sYkISK�_WK�\oG'MaGW_JQLsGJQS_WKrYcb�GWISK� 'ISY^fPK�MV`tMVGJK�T�gS�kMjYkwSwzYkMJKNX$GWY�s�Y^\Ls�K�\oGJ_5��GWOU\Ll,Yk\7OUGWM'sYkT�´
w�YoMVOUGJOPY^\��/L_W�^T�KN jYk_J¡7T�YtXtKNfPMeYcb¸GWK�\�GW�^_JlkKGeMJw�KqsOUn�s[XtYkT$�cOP\LM'Y^_ewS_JYkRSfPK�Tás�fP�kMJMJKNMN��Ë¢Yk_J¡7GJIL�cG
KÃtK�T�wSfPOUnLKNM>GJILK,bm_5�cT�KN jYk_J¡�]xOUKN  OU\�sfPQLXtKNM�XSY^T$�cOP\t´¾MVwzKNs�O»n�s,MVY^b¸Ga ��^_JK��c_5s5ISOUGJKNsGJQS_WKNMNg%i y ÉEÎ0F
Y^_[i y ÉEÎ0F'´¿RL�^MJKNX¹�^_Ws5ILO»GWKNsuGWQS_WK�T�YtXtK�f�M�g*�^\LX�XtYkT$�cOP\t´¿MJwzKNsOUn�s,sY^T�wzY^\SKN\oG>_WK�wzYkMJO»GWY^_WOUKqM�ÈmKk� l��Ug
v6É � Át�¢Êu�uÃ

h0ISO�M'poQSYcG5��GWOUYk\7T$�c¡kKNMjGJISK�YkRLMVKN_J]��cGJOPY^\$GWIL��G0GJILK>GWK�_WT�¼ MVY^b¸Ga ��^_JKr�c_5s5ISO»GWKNsGJQS_WK^½ts��^\7RzK�QLMVKqX�GWY,KNT�wSIL�^MJO�MVK
GWISK�sYkISK�_WK�\oG[MaGW_JQ�suGJQL_JK�Ycb0�¹MV`tMVGJKNT _W�cGJISKN_�GJIL�^\¢OUGWM�sY^T�wzYkMJO»GWOUYk\%� � \�GJISO�M�_WKNMJw�KqsuGNg+ÁxIL�� �½ M�¼ bm_5�cT�KN jYk_J¡
T�YtXtK�fÌ½Ls�Y^_W_JKqMVwzY^\LXLM6GWY� 'IL��GE_WKNMJKN�^_Ws5ISKN_WM6OU\�T�O�XSXtfPK� 0�c_WKeGa`xwSO�s��^fUfP`7s��^fUf(¼ �^_Ws5ISOUGJKqsuGWQS_JKk�U½

·¹¸�º®¸�º Ä DS:¹ÅÆÀ(ÇÉÈ(D)Ê
Fe\SYcGWISK�_'GWK�_WT"GJI���GET$�c\LXL��GJKqM'XtKn�\SO»GWOUYk\�OPMr¼ bm_W�^T�K� �Y^_W¡z�P½+ÎjKN_J\�MaGWK�OP\�MW��`tM�g

FÌË £Í�5¡Î�©�¢�5£Í¦ O�M��'MJYcb¸Ga 0�c_WK3K�\x]xOU_WY^\ST�KN\kG¥GWIL��G�O�M%XtKqMVOPl^\LKNX>GJYEMJOUT�wSfPOUbm`r�^wSwSfPOPsN��GJOPY^\�XtKN]^KNfUYkwST�K�\oG
�c\LX¢MV`tMVGJKNT�T��^\L�clkK�T�K�\oG>bmY^_���MJw�KqsO��cfPOUÛNKNX¢�cwSwSfPO�s���GWOUYk\�XtYkT��^OU\@���N�JF�bm_W�^T�KN jYk_J¡�O�MrXSKnL\SKqX
Rx`7�c\�FEv � gz��QLMVKN_'OU\oGWK�_JbÅ�^sKkgS�c\LX���MVK�GEYcb
GJYxY^f�M���P {^{tgSw%� �k{tgxYk_JOPl^OP\L�cf¥KNT�wLIL�^MJOPM§Q

h0ISO�M�XtKnL\LO»GWOUYk\¤XtKn�\SKNM�GJISK�wSQS_Ww�YoMVK7Ycb'bm_5�cT�K� �Y^_W¡tM[�c\LX°�^fPMJY�sN�cwtGWQS_JKqM�GWISK7\SY^GJOPY^\ÂY^beMVwzKNs�O»nzsOUGa`�GWY¢�c\
�^wSwSfPOPsN��GJOPY^\ÄXtYkT$�cOP\%� � \é�^XLXtO»GWOUYk\%g�O»G�MJwzKNsOUn�sN�cfPfU`£XtKnL\LKNM�GWISK�sYk\LMaGWO»GWQSK�\oG5M�Ycb���bm_5�cT�K� �Y^_W¡¥g6�cfUGJISYkQSl^I
Î�K�_W\LMVGJKNOU\Âf���GWK�_,OU\°GWISK�MJ�^T�K��c_JGJO�sfPK^gCsOUGJOP\Sl�GWISK y wzK�\£ÁxYcb¸Ga 0�c_WK:SYkQS\LXS�cGJOPY^\%½ M�d>O�MaGW_JOPRSQtGWKNX£ijYkT�wSQtGJOP\Sl
Ç \x]xOP_JYk\ST�K�\oG[È y Á��½ MEd�i Ç Ê'�^M'�^\�K�Ãt�^T�wSfUKkgtw�YkOU\oG5M0Y^QtG'GWIL��GE\SY^GE�cfPf*bm_W�^T�K� �Y^_W¡xMjIL��]kK>QLMJK�_'OP\oGJKN_VbÅ�ksKNMN�
Fe\SYcGWISK�_EXtK�nL\SOUGJOPY^\�O�M0l^OP]^K�\�Rx`�â��cT�T$��KGE�^fÀ�Pg
F ýÌî�ïSûÂøoö�õ�î�ó O�M��,MVK�G�Y^b
sYxYkw�KN_W�cGJOP\Sl�sf��^MWMJKNM6GJIL�cG�T$�c¡kKeQSw���_WK�Q�MJ�^RSfUKrXtKNMJOPl^\$bmYk_0�,MVwzKNs�O»nzs
sf��^MWM�Y^b>MJYcb¸Ga 0�c_WK����N�ÐÏ(Y^Q@sQLMVGJYkT�OPÛ�K���bm_W�^T�KN jYk_J¡¢GJY���w��c_JGJO�sQSf��c_��cwSwSfPO�s���GWOUYk\¤Rx`°s_WKN�cGJOP\Sl
�cwSwLfUO�s��cGJOPY^\t´¾MVwzKNs�O»nzs�MJQSRzs�fP�kMJMJKNM>Ycb��cRLMVGJ_5�^sGrsf��^MWMJKNM'bm_WY^TÚGWISK,bm_W�^T�KN jYk_J¡¥�WP � �Sg*w%� {��Lg¥Y^_WOUlkOU\L�^f
K�T�wSIL�kMVO�M§Q

h0ISO�M�XtKnL\LO»GWOUYk\7O�MjMJw�KqsOUn�s'GWY�YkRt±aKNsGV´¿Y^_WOUKN\kG5��GWOUYk\��c\LX$OP\$GWISOPM�_WKNMJw�KqsuG6fPKNMWMjl^K�\LK�_5�cfSGWIL�c\�ÎjKN_J\�MaGWK�OP\%½ MN�CßEY� 0´
KN]^K�_qgSOUG>XtYxKNMeT$�c¡^KrGWISK[OPT�wzY^_JGW�^\oGeY^RLMJK�_W]���GWOUYk\7GWIL��GEGWISK[wS_WYtsKqMJM0Y^b+Q�MVOP\Sl���bm_5�cT�K� �Y^_W¡�bmY^_>XtK�]kK�fPY^wST�K�\oG
Y^b���lkOU]kK�\º�cwSwSfPO�s���GWOUYk\@OP\x]^YkfU]kKNM$sQ�MaGWY^T�OPMJOP\Sl�w�Yk_VGWOUYk\LM�YcbrGJISK�bm_W�^T�KN jYk_J¡�GWY�nSG$GJI���G7�cwLwSfUO�s��cGJOPY^\%½ M$_WK´
poQSOP_JKNT�K�\oGWMN�7h0ISK�XtK�nL\SOUGJOPY^\°XtYxKNM[\SYcG[T�K�\oGWOUYk\¢GWYxY^f�M�KÃtwSfPOPs�O»GWfU`kg�RSQSG�O»G�s�Y^QSf�X�R�K��c_Wl^QSKqX¹GJI���G,�^\o`¢MVQLs5I
bmQS\�suGJOPY^\��cfPO»Ga`�sY^QLfPX�R�K�KNT�RzYtXtOUKqX��^M0\SYk\t´¿�^RLMVGJ_5�^suG�bm_5�cT�K� �Y^_W¡$sf��^MWMVKqM��

Ñ¿ÒÔÓ*Õ"ÖF×*Ø*Ù*×*Ú'Û"Õ"Ö�Ó*ÜÐÝEÞ©×*ß�àâá�à�Õ"ßRØ¯Õ"Ö¹á�à�à�ã<Õ"Ú*×'à�Ü§Ý�à�ßUäEá�ãæå¯ç�Ó5áÐèÉá�àFà�Ó*Ü�é)Õ"ã�Ö<à^ê�Ø.à�ÜÐã<Ø5á�à�Õ"ßRØ*á�Û4ë¯ßRã�ì©Ö�Ó*ßRÙ¯ßRØEíFã<îâÓ*Õ à�ÜÐî¿à�×*ã<ÜÐÖ¢ï�ßRãç�ß�ïðà�èÔá�ã�Ü�ç©å�Ö�à�ÜÐñ�ÖÍò4ç�ßR×*ã<îÐÜRóÔç�ß�ïðà�èÔá�ã<Ü�ô?Ø*õRÕ"Ø*ÜÐÜÐã�Õ"Ø'õ�ê�Ø*Ö�à�Õ à�×�à�ÜRö ÷(äEø¢ò
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h0ISKrGa �Y$XtKnL\LO»GWOUYk\LME�clk_JKNKeGWIL��G'bm_5�cT�KN jYk_J¡tM��c_WK�MJwzKNsOUn�srGWY��^wSwSfPOPsN��GWOUYk\�XtYkT$�cOP\LM'�c\LX�GWIL��GEOP\oGJK�_JbÅ�^s�KNM
�^_JK��¹MJOUlk\SOUn�s��^\kG[wzY^_JGJOPY^\°Y^b0�¹bm_W�^T�KN jYk_J¡tMN� y Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK^g+MVQLs5I°�kM�OUT�wSfPK�T�KN\kG5��GWOUYk\LM[Y^b
i y ÉEÎ0F¶�^\LX�ào��]��,Ée� � gS �Y^QSf�X�poQL�^fUOUbm`7�kM�bm_W�^T�KN jYk_J¡tM�QS\LXSK�_'RzYcGJI�Y^b
GWISK�fUO�MVGJKNX�XtK�nL\SOUGJOPY^\LMN�
ËÄISOPfPK�GJILK��^_Ws5ISOUGJKqsuGWQS_JK¢XtKNMWs_WOURzKNXéOU\ÄGWISO�M�GWISKNMJOPM�O�M��^RLMVGJ_5�^suGqg'O»G�OPM�s��^wtGJQL_JKqXÄOU\H�ÂMJKG�Y^b,MJYcb¸Ga 0�c_WK

s�Y^T�w�Yk\SK�\oG5M¥GJIL�cG
s��^\�R�K6QLMVKqXrGJY'OP\LMVGW�c\oGWOP�cGJKCGWISK6�c_5s5ISOUGJKqsuGJQL_JK3bmY^_3XtOUÆzKN_JKN\kG�XSOPMVGJ_WOURLQtGJKqX�Y^Rt±aKqsuG%bm_5�cT�K� �Y^_W¡tM��
h0ISKqMVK�MVY^b¸Ga ��^_JK�s�Y^T�wzY^\SKN\kG5M�sN�c\°GWISK�T$MJK�fP]^KNM�R�K�s��^fUfPKNXÂ�¹bm_W�^T�KN jYk_J¡��^sNsY^_5XtOP\Sl�GJY�GJISK�Ga �Y�XtKn�\SO»GWOUYk\LM
lkOU]kK�\¹�cRzY�]^Kk� � \�GJILOPM>s��^MJK^gSGJISK��^wSwSfPOPsN��GWOUYk\�XSY^T$�cOP\�OPMEMJQSwSwzY^_JGEbmYk_ET�Y^RSOPfUK[s�Y^T�wSQtGWK�_5M'OP\¹Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK(bm_5�cT�K� �Y^_W¡tM�g��c\�X�GJISK�bm_5�cT�K� �Y^_W¡¥½ M�_JYkfUKjOPM
GWYrMJOUT�wSfPOUbm`�GJISK�wS_WYtsKNMWM
Ycb��^wSwSfPOPsN��GJOPY^\,XtK�]kK�fPY^wST�K�\oG
ÈÅOÀ� K^�Pg^�^XLXtOU\Ll>MJQSwSwzY^_JG�bmY^_3T�Y^RSOPfPKjsYkT�wSQtGJKN_WM�GJYr�c\[YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WKCbm_5�cT�K� �Y^_W¡SÊu��h0ISO�M3OU\x]kY^fP]^KNM
QLMJOP\Sl�GJISK[MJQSwSwSfPOPKNX�MVY^b¸Ga ��^_JK�sYkT�w�Yk\SK�\oGWMNgSMJY^T�K�OU\¹sQ�MaGWY^T�OPMJKNX7bmY^_WT �^\LX�YcGJILK�_5MjQL\Ls5IL�c\Ll^KNX%�

·¹¸�º®¸�ù 9³½V<><1ú§À(Ç�:+D)À
¼ �¹O�XSXtfPK� 0�c_WK^½zOPMr�c\SY^GJISKN_EGWK�_WTÚGJIL�cG>O�MrXSO»Þ�sQLf»GrGJY�XtKnL\LK^��Î�K�_W\LMaGWK�OP\�Y^R�MVKN_J]kKNM0GWIL��G�¼ T�O�XSXtfPK� 0�c_WK[O�MeIL�^_WX
GWY�XtK�nL\SK�OP\¢�$GJKNs5IL\SOPsN�cfPfU`�wS_WKNs�OPMJK[ 0��`¥½8P {^{xg¥w%� �^|�QÌg¥�c\LX¢ârK�OPILM>��]kY^O�XSM'lkOU]xOP\Sl7�7MJwzKNsOUn�s,XtKnL\LO»GWOUYk\�Y^\�GWISK
lk_JYkQS\LXSM�GJIL�cG7¼ÂP X�QPKNw�KN\LXtOP\Sl�Y^\°GWISK��^wSwSfPOPsN��GWOUYk\ÂK�\x]xOU_WY^\LT�KN\oGNgCY^wLOU\SOPY^\�M,XtOUÆ¥K�_��^M�GJY� 'ISOPs5I@sY^T�wzY^\SKN\oGWM
s�Y^T�wS_WOPMJK'T�OPXSXSfUKN ��^_JKk½?P � � gow%� {���Q¿�+h0ISOPMjMVKqsuGWOUYk\�XS_W�� EMCQLw�Yk\�GJISK>fUOUGJKN_W�cGJQS_WK0GJY�XSKnL\SK>T�OPXSXSfUKN ��^_JK'OP\�GJKN_JT$M
Y^b3wSQL_JwzYkMJK^gxbmYk_JT �^\LX7bmQS\LsuGWOUYk\%�
�¹YoMaG6MJY^QL_Ws�KNMC�clk_JKNK�GJIL�cG(GJISKewSQS_Ww�YoMVK'Y^bzT�O�XSXtfPK� 0�c_WK'OPM+GWY��^XLXt_JKqMJM3GWISKEwS_WY^RLfUKNT�M(Ycb �)�©�â�©£Í��¨ �©�4�©����� �c\LX

���Â����£R�<û©�����<��� P � � g � |k{xg�{^{xgc{ �'QÌ�+Î�fP�^OU_
KGC�cfÌ�NwLQtG3OUG+]^K�_W`�MVQLsNsOP\oGJfP`>GWIL��G�¼ÂP GÍQPISK�_WY^fPK6YcbST�O�XSXtfPK� 0�c_WK6O�M%GWYewS_WKNMJK�\oG
��QS\SOUnLKqX�wL_JYkl^_5�cT�T�OU\Sl�T�YtXtK�f¥GWY��cwSwSfPO�s���GWOUYk\� '_WOUGJK�_5M0�c\LX�GWY�T$�kMV¡�YkQtG'wS_WY^RSfPK�T$M0Ycb+ISK�GJK�_WY^lkK�\SK�GJOUGa`��c\LX
XtO�MVGJ_WOURSQSGJOPY^\%½ÔP {��tgSw%� � �k{5QÌ�+h0ISO�M']xOUKN ¬T$��`�RzK�OU\�GWISK�wS_WYxs�KNMWM�Ycb+R�KqsY^T�OP\Sl�Y^RLMJY^fPKGWK^gS�kM�XSOPMWsQLMWMJKNX�R�KNfUY� ��
ËÄOUGJI�_WK�lk�^_WXLMeGWY�bmY^_WT�g%GJISK$lkK�\SKN_W�^f+s�Y^\LMJK�\�MVQLM�OP\�GJISK$fPOUGJK�_5��GWQS_WK�P � � g � |k{tg�{^{xg
{ �xg � �^}'Q6O�M�sYk\LMVO�MVGJK�\oG

 'OUGJI7GJISK�Î�K�_W\LMaGWK�OP\�poQSYcG5��GJOPY^\7l^OP]^K�\$OP\�MJKNsGJOPY^\ � � �  'ISOPs5I�XtKnL\LKNMe¼ T�O�XSXtfPK� 0�c_WK>MJK�_W]oO�sKqM�½k�^MjwS_JYkl^_5�cT�T�OU\Ll
OP\oGJK�_JbÅ�^s�KNM+�c\�X[wS_WYcGWYxs�Y^f�M%GWIL��G0¼ MVOUG ° OP\[GWISK0T�OPXSXSfUKkg ±'OU\��>fP��`kK�_+�cRzY�]^K(GWISK0Y^wzK�_5��GWOU\SlrMV`tMVGJKNT �c\LX,\SKGa �Y^_W¡xOU\Ll
MJYcb¸Ga 0�c_WK��^\LX�R�KNfUY� çOP\LXtQLMVGJ_W`o´¿MJw�KqsOUn�s��cwSwLfUO�s��cGJOPY^\LMN½¹P {k{xg3w%� � � Q¿��Î�K�_W\LMaGWK�OP\%½ M�XtKnL\LO»GWOUYk\�\LYcG[Y^\LfU`�XtKnL\LKNM
GWISK�Ë �5£R¡ Ycb�T�O�XSXtfPK� 0�c_WKrMJK�_W]xOPs�KNM0�^M�wS_WY^lk_W�^T�T�OP\Sl�OP\oGJKN_VbÅ�ksKNM��c\�X7wS_WYcGWYtsY^f�MjRSQtGe�cf�MJY,wSf��^s�KNMjGJILK�MJK�_W]xOPs�KNM
�cGr�7MJwzKNsOUn�s�w�YkOU\oG>OP\�GWISK�wL_JY^GJYtsYkf
MVGW�^s5¡¥�EËÄILK�_WKN�^MEGJISKN_JK,OPM>l^KN\SK�_5�cf3�clk_JKNK�T�K�\oGe�^MeGJY7GJISK,wSf��^sKNT�K�\oG>Y^b
T�O�XSXtfPK� 0�c_WK^g*T�YkMVG�YcGJILK�_�MVYkQS_5sKNMr�c_WK�fPKNMWM�MJw�KqsOUn�s��cRzY^QtG�O»G5MrbmY^_WT���SYk_�KÃS�cT�wSfPK^g�Áts5I��c\oGJÛ�KG[�cfÌ�%MJOUT�wSfP`
 '_WO»GWKeGWIL��Gr¼ÂP TWQ�OPXSXSfUKN ��^_JK>OPM �R�*�R�â�©¡¯�0�©� Ë ���¢�5£Í� GWIL��G0_WKNMJOPXtKqM6RzKGa �K�KN\$GJILK��^wSwSfPOPsN��GWOUYk\LM6�^\LX$GWISK>QL\LXtK�_WfP`oOP\Sl
Ykw�KN_W�cGJOP\Sl$MV`tMVGJK�T$MNgt\SKGa �Y^_W¡$wS_WYcGWYxs�Y^f*MVGW�^s5¡tMNgS�c\LX�IL�^_WXt 0�c_WK^½4P � �^}SgST�`�KNT�wSIL�^MJO�MÐQ¿�
É'KNlk�^_WXtOP\Sl$bmQL\LsuGWOUYk\L�cfPO»Ga`kg%Î�K�_W\LMaGWK�OP\�MW��`xMNg
¼üP OðQ�\�l^K�\LK�_5�cfÌg�T�O�XSXtfPK� 0�c_WK�O�M>_WK�wLfP�ksOP\Sl$GJILK�\LY^\LXtO�MVGJ_WOURSQSGJKNX

bmQS\�suGJOPY^\�M7Y^b y ÁtM� 'OUGJI¬XSOPMVGJ_WOURLQtGJKqXºbmQS\LsGJOPY^\LM�GJIL�cG�QLMJK�GWISK�\SK�Ga jYk_J¡¥½ýP {^{tgEw%� ��� Qr�c\LXÄfPO�MaG5M7XtO�MaGW_JOPRSQtGWKNX
XS�cGW�^RL�^MJKNMNg
_WK�T�Y^GJK$nLfPK7�ks�sKqMJM��c\LX°É'v0iç�^M[K�ÃS�cT�wSfPKNM[Y^b'T�O�XSXtfPK� 0�c_WK�MJK�_W]oO�sKqM��¹Fe\SYcGWISK�_�MVYkQS_Ws�K^g+å�OU\LlLg
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�^l^_WK�KNM� 'OUGJIÂÎ�KN_J\LMVGJKNOU\�GWIL��G�¼ T�OPXLXtfUKN ��^_JK$O�M�GWY¹GJISK7\SKGa �Y^_W¡� 'IL�cG��c\°Y^wzK�_5��GWOU\Ll�MJ`tMaGWK�T²OPM[GJY�GJILK�fUYtsN�cf
s�Y^T�wSQtGWK�_6_WKNMJY^QL_Ws�KNMN½�P � |k{xgow%�"���5Qz�c\LX��^fPMJY�fPOPMVGWM6T�KqMJMW�clkKEXtK�fPOP]^K�_W`,MJ`tMaGWK�T$M6�kM(��Ga`xwzKeYcb*T�O�XSXtfPK� 0�c_WK^�+����GWK�_
MJY^QS_5sKqM�sN��GJKNl^Yk_JO�MVK(�kM�T�O�XSXtfPK� 0�c_WKj�^fPMJYEl^_WY^QLw[sY^T�T,QS\SO�s���GWOUYk\�MJK�_W]oO�sKqM P ��� g5� � QÌg� �Y^_W¡oÍLY� �MV`tMVGJK�T$M�P �'� g5� � Q¿g
KN]^K�\oGEMJK�_W]oO�sKqMUP � ���5Q¿gtGJQLwSfUK[MJwL�ksK�MVKN_J]xO�sKqM0P � {��xgS� �5Q
�c\LX�XtO�MaGW_JOPRSQtGWKNX�Y^RS±aKNsuGe�^_Ws5ILO»GWKNsuGWQS_WKNMUP � �^}xg � }*Q¿�
ßeK�\Ls�K^gkGJISKrMVwzKNsGJ_WQST¯Y^b*T�O�XSXtfPK� 0�c_WKeMJK�_W]xOPs�KNMCO�M( 'O�XtK^�6ijYkT�T�Yk\�GJY�GWISKefPOPMVGJKqX$MVKN_J]xO�sKqMCOPM6GJI���Gj�^fUf�YcÆ¥K�_

XtKN]^KNfUYkw�KN_WMj�,MJKG�Ycb(¼ ISOPl^ISKN_V´¿fUKN]^KNfLOP\kGWK�_JbÅ�^s�KNMNgk 'ISO�s5I7T$�kMV¡,GJISK�sYkT�wSfUK�ÃtO»Ga`�Ycb
\SKGa �Y^_W¡tM6�c\�X$wS_WYcGJYts�Y^f�M�½4P {k{xg
w%� ��� QÌ� LQS_JGJISKN_JT�Y^_WK^gxGWISK�_WK�MVKNK�T$M0GWY�RzK[�$sYk\oGJOP\oQLQST Y^_E��GW_JKN\LX7GJY� 0�c_5XSM0MVKN_J]xO�sKNM0Y^b
lk_JKq��GJKN_'sY^T�wSfPKÃtOUGa`
�^\LX�ISOPl^ISKN_��cRLMVGJ_5�^sGJOPY^\�fPK�]^KNfPM%Y�]^K�_¥GWOUT�Kk�3Î�K�_W\LMVGJKNOU\%½ M*YkRLMVKN_J]��cGJOPY^\LM*�^R�YkQtG�T�OPXLXtfUKN ��^_JKC_WK�wLfP�ksOP\Sl'Y^wzK�_5��GWOU\Sl
MJ`tMaGWK�T²bmQS\LsuGWOUYk\LM[ 'OUGJIÂs�Y^T�wL�^_W�^RSfUK$XtO�MVGJ_WOURSQSGJKNX�bmQL\LsuGWOUYk\LM[ISYkfPX�bmYk_[KN�^_JfP`�Ga`xwzKNM�Y^b'T�O�XSXtfPK� 0�c_WK�MJQLs5I°�^M
É'v0iÄ�c\�X7_WK�T�YcGWKen�fUK��^sNsKNMWMN�+ßeY� jKN]^KN_NgkfP�cGJK�_�Ga`xwzKNM0Ycb
T�O�XSXtfPK� 0�c_WK^gtMJQLs5I��kM� jYk_J¡oÍLY� éMJ`tMaGWK�T$M0�c\LX�GJQSwSfPK
MJwL�^s�K�MVKN_J]xO�sKqM�g0�c_WK�RL�^MJKNX£Y^\ºISOPl^ILK�_$fPK�]^KNfPM�Ycb��cRLMVGJ_5�^sGJOPY^\@bmY^_� 'ISO�s5Iº\SYÂsYkT�wL�c_5�cRSfPK�\SY^\S´¿XtO�MVGJ_WOURSQSGJKNX
bmQS\�suGJOPY^\�M$KÃtO�MaG$OP\£T�YoMaG$Y^wzK�_5��GWOU\Ll�MJ`tMaGWK�T$M��éÁxQ�s5I@T�O�XSXtfPK� 0�c_WK�MJK�_W]xOPs�KNM�XtY�T�Y^_WK�GWIL�c\£T$�^MJ¡ÂY^QSG�GWISK
wS_WY^RLfUKNT�MeYcb6ILKGJKN_JYkl^KN\SK�OUGa`��^\LX�XtO�MaGW_JOPRSQtGWOUYk\%æzGJISKN`¹wS_WY�]oO�XtK[\LK� ·bmQS\LsGJOPY^\L�^fUOUGa`�RL�^MJKNX�Yk\�ISOPl^ISKN_efPK�]kK�f�MeY^b
�^RLMaGW_W�ksuGWOUYk\%�[h0ISO�MeGW_JKN\LX�I��^M��cf�MVY�R�KNK�\�Y^RLMJK�_W]^KqX¹OP\�GJILK�fPOUGJK�_5��GWQS_WK^gzbmY^_�KÃS�^T�wLfUK�Rx`�Áts5IL�c\oGWÛ,K�G��^fÀ�¥ 'ISY
MJQSl^lkKNMVGeGWIL��G�T�OPXSXSfUKN ��^_JK�bmY^_�XtO�MaGW_JOPRSQtGWKNX�YkRt±aKNsGrs�Y^T�wSQtGWOU\Sl�s��^\�RzK�XSKNsYkT�w�YoMVKqX¹OU\oGWY7bmYkQS_>f���`^KN_WMN�'ISYoMaG
OP\tbm_5�^MVGJ_WQLsuGWQS_JK�ÈmKk� l��Ug*]xOP_VGWQL�cf3T$�^s5ISOP\SKNM5Êug%XSOPMVGJ_WOURLQtGJOPY^\£ÈmK^� lL�Pg*_WK�T�YcGWK�OP\o]kYts���GWOUYk\�Êug*s�Y^T�T�Y^\�MJK�_W]xOPs�KNM�ÈmK^� lL�Pg
KN]^K�\oG5M��c\LX@GW_W�^\LMJ�ksuGWOUYk\LMWÊ��^\LXÄXtY^T$�^OU\t´¾MJw�KqsOUn�s¹MVKN_J]xO�sKqM¹ÈmK^� lL�Pg0K´¾sYkT�T�KN_Ws�K�Ga`xwzK�MJK�_W]oO�sKqMWÊ�P � �k}*QÌ�·h0ISK
MW�cT�K'GW_JKN\LX$s��^\$R�K>Y^RLMJK�_W]^KqX,OP\$GWISKeXtKN]^K�fPY^wLT�KN\oG6Ycb¥GJILK�i y ÉEÎ0FéMVGW�^\LXS�c_5XSMC 'ILK�_WKEOU\LO»GWOP�^f�K�ÆzYk_VG5MCbmYtsQLMJKNX
Yk\°RL�^MJOPs7MVKN_J]xO�sKNM�MJQLs5IÂ�kM[_WK�T�YcGWK$T�K�GJISYtX°OP\x]^Yts��cGJOPY^\SP ���)� g ����QjRSQtG�fP�cGJKN_�MVILO»b¸GWKNX�GWY� ��^_WXSM�ILOUlkISK�_J´ÌfPK�]kK�f
MJK�_W]xOPs�KNMNgkbmYk_EKÃS�^T�wLfUKrGJILK[XtY^T$�cOP\t´¾MVwzKNs�O»nzs>MVGW�^\LXS�c_5XSM0QLMJKNX�OP\�n�\L�c\Ls�KþP"���'Q
�c\�X7ISKq�cfUGJILsN�c_WKþP"� ��QÌ�
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FHMVwzKNs�OP�^f*sf��^MWM(Ycb
T�O�XSXtfPK� 0�c_WKeO�MjRL�^MJKNX$Yk\�GWISKrXSOPMVGJ_WOURLQtGJKqX�Y^RS±aKNsuG�T�YxXSK�fÌ�+FefPMJY�s��cfPfPKNX�XtO�MVGJ_WOURSQSGJKNX7Y^Rt±aKqsuG
s�Y^T�wSQtGWOU\Sl�ÈÅd y i0Ê
T�OPXSXSfUKN ��^_JKkg�MJQLs5I�bm_W�^T�KN jYk_J¡tM�YcÆ¥K�_+XtOPMVGJ_WOPRSQtGJKqX,MJK�_W]xOPs�KNM�RL�^MJKNX�Y^\[GWISK�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
wL�^_W�kXtOPl^T�gqMJQLs5I��^M�_JKNT�YcGJKCYkRt±aKNsG�OP\LMaG5�c\oGJO���GWOUYk\%gqT�K�GJISYtX�OP\x]^Yts��cGJOPY^\%gNKG5sc�CÁts5IL�c\oGWÛCKG
�^fÀ�Nl^OP]^K+GJILK(bmY^fPfPY� 'OU\Sl
XtKqMJs�_JOPwtGWOUYk\%g

d y i¤O�M6�^\7�^Xt]��^\LsKqX*g^T$��GWQS_WK^gx�c\LX�nLKNfPXt´ÀGWKNMVGJKNX�T�O�XSXtfPK� 0�c_WKEwL�^_W�kXtOUlkT GWIL��GjMJQSwSwzY^_JGWM(ÍLKÃtOPRSfPK
�c\LXÄ�kXS�cwSGJOP]^K¹RzK�IL��]xOPY^_q�Ad y i T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKNsGJQS_WKNM7�c_WK�sY^T�wzYkMJKNX£Ycb�_WK�f���GWOU]kK�fP`@�cQS´
GJYk\SY^T�Y^Q�M�MJYcb¸Ga 0�c_WKrY^Rt±aKqsuGWM'GJIL�cGes��c\�RzK[XtOPMVGJ_WOPRSQtGJKqX�Y^_EsYkfUfPYts��cGJKNX7GJIL_JYkQSl^ISYkQtG'�� 'OPXtK�_5�c\Ll^K
Ycbr\SKGa �Y^_W¡tM$�c\LX@OU\oGWK�_5sY^\L\SKNsGWMN�AijfUOPK�\oGWM�OP\x]^Yk¡^K�Y^wzK�_5��GJOPY^\�M�Y^\@GW�c_Wl^K�G$Y^Rt±aKqsuGWM�GWY°w�KN_VbmYk_JT
OU\oGWK�_5�^suGWOUYk\LM0�c\LX�OP\o]kY^¡kKebmQS\�suGJOPY^\��cfPO»Ga`�\SK�KqXtKNX�GJY$�ks5ISOUKN]^K��cwSwLfUO�s��cGJOPY^\�l^Yk�^fPMN�/P � �^}*Q
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Fef»GWISY^QSlkIÄGJILK�_WK�OU\éGJISO�M�poQSY^GW�cGJOPY^\ÄO�M7MJY^T�K�sYk\tbmQLMJOUYk\é�cRzY^QtG� 'IL��G�sY^\�MaGWO»GWQtGJKqM7�c\ ¼ �^_Ws5ISOUGJKqsuGWQS_JKk½eÈ¸GWISK
XtKqMJs�_JOPwtGWOUYk\ºMJK�KNT$M�GJY°T$��G5s5IºR�K�GVGJKN_� 'IL�cG�OU\ºGWISOPM$GJISKqMVO�M$O�M�s��^fUfPKNXº�£¼ bm_W�^T�KN jYk_J¡¥½+Y^_7w�KN_JIL�^wLM�K�]kK�\Ä�c\
¼ �cwSwLfUO�s��cGJOPY^\%½ ÊugLGJISK��^QtGJILY^_5MEXtY7XtKqMJs�_JOPRzK�GJISK,RL�^MJOPs�MVGJ_WQLsGJQS_WK�Ycb(�c\��^wSwSfPOPsN��GWOUYk\�R��^MJKNX�Y^\�GWISK�XtO�MaGW_JOPRSQtGWKNX
YkRt±aKNsG�w��c_5�^XtOPl^T;�^\LX¤O�XtKN\kGWO»bm`@MVQSwLw�Yk_VG�bmY^_�Í�KÃtOURLOUfPO»Ga`@�c\LX@�^XS�^wtGJOP]xO»Ga`¤�kM�¡^K�`ÂbmKN��GWQS_WKNM�Ycb>GJISO�M�Ga`xw�K�Y^b
T�O�XSXtfPK� 0�c_WK^�CFeM0XtO�MJs�QLMWMVKqX7OP\�MJKNsGJOPY^\ � � {t� }SgxXtOPMVGJ_WOPRSQtGJOPY^\�O�M���XtK�nL\SOP\Sl$s5IL�c_5�^sGJK�_WO�MaGWOPs'Y^b
T�O�XSXtfPK� 0�c_WK^gt�c\LX
�^wL�c_JG+bm_JYkT R�KNOU\Ll[MVYkT�KN 'IL��G(�� '¡x 0�c_5X*gqGJISK0GWK�_WT ¼ XtOPMVGJ_WOPRSQtGJKqX�Y^Rt±aKqsuG(sYkT�wLQtGJOP\Sl�T�OPXSXSfUKN ��^_JKk½�OPM+GWISK�_WKbmYk_JK
�^fPMJY,_WKNXSQS\LXS�^\kGq� � \LMaGWKN�kX*gxGJISO�M0GWISKNMJOPM0Q�MVKqM�GJISKrGJKN_JT ¼ YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX7T�O�XSXtfPK� 0�c_WK^½oGWY�XSK�\SY^GJKrbm_W�^T�K� �Y^_W¡xM
OPT�wSfUKNT�K�\oGJOP\Sl�MJ`tMaGWK�T �c_5s5ISO»GWKNsGJQS_WKNM�RL�kMVKqX�Y^\�GJILK�XtO�MaGW_JOPRSQtGWKNX�YkRt±aKNsG�T�YxXSK�fÌ� � G�MVISYkQSf�X°�cf�MVY�RzK7\SY^GJKNX
GWIL��G0XtO»Æ¥K�_WK�\oG0Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKe�^_Ws5ISOUGJKqsuGWQS_JKqMCQLMJK>XtOUÆ¥K�_WK�\oGjYkRt±aKNsGjT�YtXtK�f�M�gx�c\�X�GJIL�cG6GWISKeGWK�_WT
¼ GJISKEXSOPMVGJ_WOURLQtGJKqX�Y^Rt±aKqsuGCT�YxXSK�fÌ½cOU\�GWISOPMCGJISKqMVO�MCO�MCQLMJKNX�OU\�GWISKE�cRLMVGJ_5�^sG(MVKN\LMVK�GWY�_JK�bmK�_+GJYrGWISKEO�XtKN�rYcb*XtOP]xOPXtOP\Sl
�^\LX¹XtO�MaGW_JOPRSQtGWOU\Sl��cwSwSfPO�s���GWOUYk\�bmQS\LsuGWOUYk\L�cfPOUGa`�]xO��$Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGW�cGJOPY^\%�jËÄISK�\¹OP\LXtOP]xOPXSQL�cf
Y^Rt±aKqsuGeT�YtXtK�f�Me�^_JK
XtO�MWsQLMWMVKqX*gxGJILK�`7 'OPfPf%R�K�_WKbmKN_J_WKNX�GJY�MJw�KqsOUn�s��^fUfP`^gtKk� l��Ug¥¼ GJILK[àk��]��,Y^Rt±aKqsuGET�YtXtK�fÌ½(P � �^|*Q¿�
���^\x`�MJY^QS_5sKqM�P � �k}xg � }tg � � �xg(���tg¥{��tg � � � g � }!��Q(�cl^_WK�K�GWIL��G>GJISK�XtO�MaGW_JOPRSQtGWKNX¹YkRt±aKNsG>T�YtXtK�f3IL�kMEwS_WY�]^KN\

�@MVQSOUGW�^RSfPK��^RLMaGW_W�ksuGWOUYk\ºbmY^_7T�YtXtKNfUfPOU\Ll£XtO�MVGJ_WOURSQSGJKNX¬�cwSwSfPO�s���GWOUYk\LM��c\LXºGWIL��G�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNXºT�OPXLXtfUKN ��^_JK
sN�c\7MJOUlk\SOUn�s��^\kGWfU`�MJOUT�wSfPO»bm`�GWISK>XtKN]^KNfUYkwST�K�\oG6Ycb��^wSwSfPOPsN��GWOUYk\LMCbmYk_jXtO�MaGW_JOPRSQtGWKNX*gxISK�GJKN_JYkl^K�\LY^QLMCKN\x]oOP_WY^\ST�K�\oG5M��
FeR�YkQtG$Y^Rt±aKqsuGV´¿Y^_WOPK�\oGW�cGJOPY^\%gCÎ0�^s�Y^\Â '_WO»GWKNM,GJI���G�¼üP Y�Q�Rt±aKNsG�s�Y^\Ls�K�wtG5M�I���]^K�MVGJYxYtX°GWISK�GJKqMaG�YcbEGWOUT�K�OP\¤wS_WYc´
lk_W�^T�T�OP\Sl�fP�^\Sl^Q��cl^KqM�gjY^wzK�_5��GWOU\Sl°MJ`tMaGWK�T$M��c\�X@T�O�XSXtfPK� 0�c_WK�wSfP�cGVbmYk_JT$MN½ýP � }tg0w%� �c� ��QÌ� y \@GWISK�T�K�_WOUGWM$Y^b
YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�O�XSXtfPK� 0�c_WK^g�ÁSs5IST�OPXxG[K�G[�cfÌ�* '_JOUGJK�GJI���G�O»G$¼ MJOUT�wSfPO»n�KNM��cwLwSfUO�s��cGJOPY^\�XtK�]kK�fPY^wST�KN\kG�Rx`�wS_WYc´
]xO�XtOU\Ll7�$QS\SOUbmY^_WT×]oOPK� ·Y^b+ILKGJKN_JYkl^KN\SY^QLME\SKGa �Y^_W¡7�c\�X y Á�fP��`kK�_5M�½(P � �!��QÌ�eÁSs5IL�c\oGJÛ�KG>�^fÀ�zsY^\�sQS_> 'O»GWI�GJISO�M
]xOPK� ·�c\LX*gSMJwzKN�c¡xOP\Sl$�cRzY^QtG'Yk\SK�Ycb3GJISK�bmYkQS_'fP��`kK�_5M�Ycb
T�O�XSXtfPK� 0�c_WK�T�KN\oGJOPY^\SKqX7OP\¹MVKqsuGJOPY^\ � � {t� }SgtMW��`^g

XtO�MaGW_JOPRSQtGWOUYk\�T�OPXLXtfUKN ��^_JKkgcMVQ�s5I,�^MCi y ÉEÎ0F[g�ào��]��eÉE� � g�Yk_+Á y Fev3g�T$�^¡^KNM
OUG3Kq�^MJ`[�c\LX,MaGW_W�^OUlkIkGJ´
bmY^_W ��^_WX$GJY�sY^\L\SKNsG'MJK�w��c_5��GJK>wSOPKNsKqM0Ycb
MJYcb¸Ga 0�c_WKEGWY^lkKGJILK�_qgof��c_Wl^KNfU`�OP\LXtKNw�KN\LXtK�\oGEY^b%GJISKNOU_'fPYts��c´
GJOPY^\%gSs�Y^\S\LKNsuGWOU]xOUGa`�T�KNs5IL�^\SO�MVT�gL�^\LX�GWKNs5IS\LY^fPY^l^`$Q�MVKqX�GWY�XtK�]kK�fPY^w�GJISKNT P � �^}'Q

Ç ÃtwzK�_WOUKN\oGJO��cf'_WKNsYk_WXLM,sN�c\£R�K�bmYkQS\LX@OU\@GJISK¹fPOUGJK�_5��GWQS_WK7GWIL��G�sYk\tnL_WT;Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX°T�O�XSXtfPK� 0�c_WK7GWY�RzK
MJQSOUGW�cRLfUK�bmY^_�GWISK�XtKqMVOPl^\��c\LX�OPT�wLfUKNT�KN\oGW��GWOUYk\¢Y^b���]��c_WOUK�Ga`¹Ycb0�cwSwSfPO�s���GWOUYk\LMNg%K^� lL�Pg%T�QLf»GWOPXS�cGW�^RL�^MJK�MJ`tMaGWK�T$M
P"���'Q¿gtT�QLf»GWOUT�KNXSOP��wSf���GJbmY^_WT�MUP {��*Q¿gSMJQSwSwzY^_JG�bm_5�cT�KN jYk_J¡tMCbmYk_0T�YkRSOPfUK��cwLwSfUO�s��cGJOPY^\LM0P �5Q¿gSMVY^b¸G�_WKN�^f»´ÌGJOPT�Krs�Y^\oGJ_WY^f
MJ`tMaGWK�T$MTP � � � Q3�c\LX�MV`tMVGJKNT�M�bmYk_'_JKNT�YcGJK�RSQLOUf�XtOP\Sl$T�Y^\SOUGJYk_JOP\Sl��c\LX�Y^wzK�_5��GWOUYk\	P � }!�'QÌ�
y \7GJISK�\SKNlk��GWOU]kKrMJO�XtK^gtMVGJQLXtOPKNM0I���]^K�MVISY� '\7Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JKeGJY�OP\LsQS_'��MVOPl^\LO»n�sN�c\oG'sYkMVG0OU\

GWK�_WT�M[Ycb'_JQL\kGWOUT�K$Y�]kK�_WISKN�kX¹bmY^_�T��^\x`¢�cwLwSfUO�s��cGJOPY^\LMN��ârYk¡oI��cfPK$KG��cfÌ��I���]^K�T�KN�^MJQS_WKNX�XS��G5��GJ_5�c\LMJT�OPMWMJOUYk\
_5��GWKNM�OU\�OPT�wLfUKNT�KN\oGW��GWOUYk\LM0Ycb(i y ÉEÎ0FA�^\LX7bmY^QS\LX7GJI���G�¼ s�Y^\x]^KN\oGJOPY^\L�^f�OPT�wSfUKNT�K�\oGW�cGJOPY^\LM0Y^b+i y ÉEÎ0FHOU\Ls�QS_
s�Y^\LMJOPXSK�_5�cRSfPK¹Y�]^KN_JISKq�^X@ 'ISK�\ÄQ�MVKqX£bmY^_�wzK�_JbmY^_WT$�c\Ls�K´¾MVKN\LMVOUGJOP]^K¹�^wSwSfPOPsN��GJOPY^\�M$Y�]^KN_�ISOPl^It´¾MVwzK�KqX£\SKGa �Y^_W¡tM�½
Pu��|*Q¿�CFE\SY^GJISKN_6MVGJQLXt`,Rx`,ârfUQLÛ�RzK�_Wl�KG6�cfÌ�^s�Y^\Ls�fUQLXSKNM3GJI���GE¼ àk��]��,���N�JÉE� � wzK�_JbmY^_WT��^\LsK0f��cloM3bÅ�c_(RzK�fPY� ¤\L�cGJOP]^K
�N���JÉEv�iÄwzK�_JbmY^_WT$�c\Ls�K^½HP ���*Q¿�(deKqMVwLO»GWK�GJISK�_WQS\oGJOPT�KrY�]kK�_WISKN�kX�YkRLMVKN_J]kKNX$Rx`�MaGWQLXtOPKNM'MJQLs5I��kM�GJISKqMVKkgLMJYcb¸Ga 0�c_WK

�



bm_5�cT�K� �Y^_W¡tM�RL�kMVKqX�Y^\ÂXtO�MaGW_JOPRSQtGWKNX°YkRt±aKNsG�T�YtXtK�f�M,�^_JK$RzK�OP\Sl¢ 'OPXtKNfU`°�kXtY^wtGWKNX�bmYk_[GJILK�XtKN]^K�fPY^wLT�KN\oG,�c\LX
XtKNwSfPY�`oT�KN\kG�YcbrXtOPMVGJ_WOPRSQtGJKqX@�^wSwSfPOPsN��GWOUYk\LM�� LY^_�KÃS�cT�wSfPK^gjÎ��ksYk\ÂY^RLMJK�_W]^KqM[GWIL��G�¼ GJISK�i y ÉEÎ0F×�cwSwS_WYk�ks5I
IL�kM0lk�^OU\SKqX� 'O�XtK�OP\LXtQLMVGJ_WOP�^f%�c\LX�sYkT�T�KN_Ws�OP�^f*�^s�s�K�wtG5�c\Ls�K^½HP � }tgtw%� �k{��5Q%�cfUGJILY^QSlkI7GWISOPM'�ks�s�K�wtG5�c\Ls�KrI��^M�R�KNK�\
¼ MaGWKN�kXt`^gtOUb3_WK�f���GWOU]kK�fP`7MJfUY� �½HP � }tgSw�� �^� �5Q¿�

«�¬� � �������'��	3�1[�º���$8*	
�E��8

F>MCOPM(QLMVQ��cfPfU`�GJISKEsN�^MJK� 'OUGJI$_WKNMJKN�^_Ws5I�g�GJISK' �Y^_W¡[wS_WKNMJK�\oGJKqX�OP\�GJISO�MCGWISKNMJO�MC ��kM+OU\�MVwSOP_WKNX,Ro`,wS_WK�]xOUYkQLM+ �Y^_W¡�OU\
GWISK�nLKNfPX�Y^b+T�YkRSOUfPK[sYkT�wSQtGJOP\Sl7�^\LX�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�MJ`tMaGWK�T$MN�jËÄISOPfPK���GJISYk_JYkQSl^I�MVGW��GWK[Ycb+GWISK��c_JGE_WK�]xOUKN 
sN�c\�RzK,bmY^QS\LX¢OP\¢s5IL�^wtGJKN_r}Lg¥GJISO�M�MVKqsuGWOUYk\�RS_WOUK�ÍL`�XtO�MJs�QLMJMJKNM>wS_WYc±aKqsuGWMr�c\�X�MJ`xMVGJKNT$MeGWIL��G� �K�_WK�wL�^_VGWOPs�QSfP�^_JfP`
OP\tÍLQSKN\oGJO��cfÌ�

·¹¸�ù®¸§· ������BýÀ�9 È��¢À
h0ISK> jYk_J¡�XtKNMWs_WOPR�KqX$OU\�GJISO�M(GWISKNMJO�M6 0�^M(bmQS\LXtKqX$Rx` � y µ>F¬h
KNs5IS\LY^fPY^l^OPKNMCGJIS_WY^QSlkI�GJISKNOU_�T�K�T,R�KN_WMJISOPw$OU\$GWISK
s�Y^\LMJY^_JGJOPQST Y^b0� Ç QS_WY^wzKN�^\¢_WKNMJKN�^_Ws5I¢wS_WYc±aKNsG[s��cfPfPKNX y \Lh0ISKN��Y�]^K^� y \Lh0ILKN�¹Y�]kK,Ykw�KN_W�cGJKNX�bm_WY^T²FeQSl^Q�MaG
� ��� �$GJY�FEQSlkQLMVG � ��� � GJIL_JYkQSl^I�bmQS\LXtOP\Sl�bm_JYkTÚGJISK$F'Xt]��^\LsKqX�ijY^T�T,QS\SO�s���GWOUYk\LM�h�Kqs5IS\SYkfUYkl^OPKNM��×ÁxK�_W]xOPs�KNM
ÈÀFei�hEÁSÊ$v(_WY^lk_W�^T�T�Kkg'�°wL�c_JG�Ycb�GWISK Ç QL_JYkw�Kq�c\ SYkQS_JGJI>L_W�^T�KN jYk_J¡¤v(_JYkl^_5�cT�T�K°È<3v(�oÊ��h0ISK��cOPT�Y^b
GWISK�wS_WYc±aKqsuG� ��kM�GJY£XtK�]kK�fPY^wé�c\A�c_5s5ISO»GWKNsGJQS_WK�bmY^_�T�Y^RSOPfUK�T�QSfUGJOPT�KNXtO��¤�^\LXºGJY@wS_WY^wzYkMJK��ÂMVGW�c\�XS�c_5XtO�MVKqX
T�Y^RLOUfPK�Fev � GWY¤bÅ�ksOPfUOUGW�cGJK�GWISK�QLMVK�Ycb[T,QSfUGJOPT�KqXtO��@�^wSwSfPOPsN��GJOPY^\�M7OP\éGWISOU_5XélkK�\SKN_W�cGJOPY^\éZe\SOU]kK�_5MJ�^f>�¹YkRSOPfUK
h
K�fPKNs�Y^T�T�QS\�s���GWOUYk\LM'Áx`tMaGWK�TãÈÅZe��hEÁSÊ0\SK�Ga jYk_J¡tMN�
� y µ>F[½ MjOP\x]^YkfU]kK�T�K�\oG6OP\7GWISK y \Lh0ISKN��Y�]^KEwS_WYc±aKqsuG�bmYtsQLMJKNX7Y^\7RL_JOP\Sl^OP\Sl�MVQSwLw�Yk_VGjbmY^_ei y ÉEÎ0FA�^wSwSfPOPsN��´

GWOUYk\LM�OU\oGWY�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�,h0ISO�M�fPKNX�GJY�GJISK$XtKqMVOPl^\��c\�X�OPT�wSfUKNT�K�\oGW�cGJOPY^\�Ycb6GWISK$OP\SO»GWOP�^fC]^KN_WMJOUYk\�Y^b
GWISK��c_5s5ISOUGJKNsGJQS_WK�XtKNMWs_WOURzKNX�OU\�GWISOPMrGWISKNMJO�M���ËÄISOPfUK$OUG�XtO�X¢MJK�_W]^K��^M���]��cfPQL�cRSfPK�wS_WYcGJY^Ga`xw�Kkg¥GJISO�M�]^KN_WMJOUYk\�Y^b
GWISK$�c_5s5ISO»GWKNsGJQS_WK��cf�MJY7IL�kX�MJISY^_JGWs�Y^T�OU\LlkMNg�T�YkMVG�\SYcG5�cRSfP`¹O»G5M�MVwzKNs�O»n�s�O»Ga`�GWY¹i y ÉeÎ�F��*h0ISK�MJKNs�Y^\LX�]^K�_5MJOUYk\
Y^b�GWISK��c_5s5ISOUGJKqsuGJQL_JK�ÈÀXtKNMWs_WOURzKNX�OP\�GJISO�M�GWISKNMJO�MWÊ��kXSXt_WKNMWMVKqMrGJISKqMVK7MJISYk_VG5sY^T�OP\SlkMN��h0ISK$n�_WMVG[]^KN_WMJOUYk\¢Y^bjGWISK
�^_Ws5ISOUGJKqsuGWQS_JKrO�MEXtYtsQST�KN\kGWKNX�OP\ P � ��QÌ�

·¹¸�ù®¸�º � Å À�DS:¹úV<
Ç T�KN_W�^fPX P � �tg � }o{'QEOPM��^\¤Y^RS±aKNsuGJ´ÌR��^MJKNXÂf��c\Ll^QL�^l^K�bmYk_$XtOPMVGJ_WOPRSQtGJKqXÂwS_WY^lk_W�^T�T�OP\Sl�� Ç T�K�_5�cf�XÂIL�kM,K�ÃtwSfUO�sOUG
MJQSwSwzY^_JG(bmY^_6nL\SK�´Ìlk_W�^OU\SKqX�T�YkRSOPfUOUGa`,Y^b%Y^Rt±aKqsuG5M�gkT�Kq�c\SOP\Sl�GWIL��G�Y^Rt±aKqsuG5M6s��^\$R�KrMVT$�^fUfzXS��G5��Y^Rt±aKqsuG5M(�^M6 jKNfUfz�^M
wS_WYtsKqMJM+YkRt±aKNsGWMN� � T�wSfPK�T�K�\oG5��GJOPY^\�MCYcb Ç T�K�_5�cf�X�\SK�KqX�T�KNs5IL�^\SOPMJT$M3GJY[fPYts��cGJK'Y^RS±aKNsuG5M+GJI���G(IL��]kK'T�Y�]kKNX��c\LX
GWISK�_WKbmYk_JKebÅ�^sK>wS_WY^RSfPK�T$M6MJOPT�OPf��c_jGJY[GWISYkMJKeKN\LsYkQS\oGJKN_JKqX�Ro`$MJ`tMaGWK�T$MjMJQSwSwzY^_JGJOP\Sl�MJK�_W]^KN_6YkRt±aKNsGWMj_JKqMVO�XtOP\Sl[Y^\
wSIx`tMJOPsN�cfPfU`$T�Y^RLOUfPK�IL�c_5Xt 0�c_WK^�CÁxY^T�KrYcb�GWISK�O�XtKN�kMjwL_JKqMVKN\kGWKNX�OU\�GJILOPM�GWISKNMJOPM��ÄT�YoMaG'\SY^GW�^RSfU`�GWISK�_WKNXtOP_JKqsuGWOUYk\

�



T�KNs5I��c\SO�MVT��Ä jKN_JK$OP\LMJwSOP_JKqX�Ro`¢GJILK��cQSGJISYk_N½ M�wS_WK�]xOPY^QLM� jYk_J¡¢Y^\Â�c\ Ç T�KN_W�^fPX�fPYts��cGJOPY^\ÂMJK�_W]oO�sK$R��^MJKNX�Y^\
LY� 'fUKN_N½ M0 jYk_J¡$Yk\�XSKNsKN\oGJ_5�cfPOPMJKNX7Y^Rt±aKqsuG'nL\LXSOU\Sl�QLMJOP\Sl�bmY^_W ��^_WXSOU\Sl��^XSXS_JKqMJMJKNMUP �c�5Q¿�

«�¬�� � 4�� � 4��'8��8
ÁxKqsuGWOUYk\ � � � �c_Wl^QSKqX@GJIL�cG�sQL_J_WK�\oG�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX£T�OPXSXSfUKN ��^_JK�wL_JY�]xO�XtKNM$Yk\SfP`@wL�^_VGWOP�^feMJQSwSwzY^_JG�bmY^_�XtOPMV´
GW_JOPRSQtGWKNX°�cwLwSfUO�s��cGJOPY^\LM[Y^wzK�_5��GJOP\Sl¹OP\°T�Y^RSOPfUK7K�\x]xOU_WY^\ST�KN\kG5M�g3�c\LX�GWIL��G�GJISK7�kXtY^wSGJKNX�MJY^fPQtGJOPY^\�M�GJKN\LX�GJY¹RzK
�^_Ws5ISOUGJKqsuGWQS_JK�´¿MJwzKNsOUn�s^�[h0ISK, �Y^_W¡¹XtKNMWs_WOPR�KqX�OP\�GWISOPMrGWISKNMJO�Mr�kXSXt_WKNMWMVKqMEGWISKNMJK�wS_JYkRSfPK�T$MrRo`�s�Y^\oGJ_WOPRSQtGJOP\Sl�GJY
GWISK�MVGW�cGJK,Ycb(GWISK,�^_VG��c\��^_Ws5ISOUGJKqsuGWQS_JK�GJIL�cGr�^fUfPY� EMET�Y^RLOUfPO»Ga`�MJQSwSwzY^_JGeGWY7RzK��kXSXtKqX�GJY��c\x`�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK>bm_5�cT�KN jYk_J¡�GJI���GeMJQSwSwzY^_JGWM'��MVK�GEYcb+T�OU\SOPT$�cf*_WKNpoQSOP_JKNT�K�\oGWMN�
h0ISK¹�^_Ws5ISOUGJKqsuGWQS_JK�OUGWMJK�fUb>O�M$s��cwSGJQS_WKNX@OU\Ä��MVK�G$Ycb�T�YtXtQLfP�^_Ng(_WK�Q�MJ�^RSfUK¹s�Y^T�w�Yk\SK�\oG5M�GWIL��G�sN�c\£R�K¹QLMJKNX

GWY�OP\LMaG5�c\oGJO���GWK�GWISK��^_Ws5ILO»GWKNsuGWQS_WK$bmY^_�XtO»Æ¥K�_WK�\oG�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK�bm_5�cT�KN jYk_J¡tMN��ÁxQLs5IÂT�YtXtOUnLKNX
bm_5�cT�K� �Y^_W¡tM$IL��]kK�GJILK¢��GJGJ_5�^sGJOP]^K�bmKq��GWQS_JK�GJIL�cG�T�Y^RLOUfPO»Ga`éMJQSwSwzY^_JG�_WK�T$�^OU\LM�sYkT�wLfUK�GJK�fP`ºGJ_5�c\�MVwL�^_JKN\oG$bmY^_
GWISYkMJK�w�Yk_VGWOUYk\LM0Ycb+XtOPMVGJ_WOPRSQtGJKqX��^wSwSfPOPsN��GWOUYk\LM�GJIL�cGEXtY�\SYcGE_WKNMJOPXSK>Yk\�T�Y^RLOUfPK�IL�c_5Xt 0�c_WK^gx 'ISOPfUK�wzY^_JGJOPY^\LMjGJI���G
XtY7_JKqMVO�XtK�Y^\¹T�Y^RLOUfPK�IL�c_5Xt 0�c_WK�s��c\�RzK��� 0�c_WK>Yk_EQS\L�� 0�c_WK�Ycb+T�YkRSOPfUOUGa`��kM'_WKNpoQSOP_JKqX�bmYk_EGJILK��cwSwLfUO�s��cGJOPY^\�OU\
poQSKqMaGWOUYk\%�
FefPMJYLgqT�YxXSO»nLKqXrbm_W�^T�K� �Y^_W¡xM¥_WKG5�cOP\�OU\oGJKN_JYkw�KN_W�^RSOPfUOUGa`e 'OUGJI�QS\LT�YtXtOUnLKqX�bm_W�^T�K� �Y^_W¡xM¥OPT�wSfPK�T�K�\oGJOP\Sl
GWISK[MJ�^T�K��^_Ws5ILO»GWKNsuGWQS_WK^�
h0ISK�GJISKqMVO�M�XtKqMJs�_JOPRzKNM�GWISK�wS_WOU\�sOPwSfUKqM[Yk\° 'ISOPs5I�GWISK7�^_Ws5ISOUGJKqsuGWQS_JK$O�M[R��^MJKNX��c\LX�wL_JKqMVKN\kG5M�OP\ÂXtKG5�cOPfj�c\

OP\LMVGW�c\oGWOP�cGJOPY^\�YcbxGWISKj�^_Ws5ISOUGJKqsuGWQS_JK+bmYk_�Yk\SKCT�OPXSXSfUKN ��^_JKCbm_5�cT�KN jYk_J¡¥�%FE\�OU\LMVGW�^\oGJO���GJOPY^\�Y^btGJISK6�^_Ws5ILO»GWKNsuGWQS_WK+bmY^_
Yk\SK(YcGWISK�_
T�OPXSXSfUKN ��^_JK+bm_5�cT�K� �Y^_W¡EO�M�YkQtGJfPOP\SKNXrGWYeMVILY� ¢GWIL��G�GJISK��c_5s5ISO»GWKNsGJQS_WKCOPM�OU\�XtK�KqX�l^KN\SK�_5�cfPfU`>�cwSwSfPO�s��cRLfUK
�^\LX�XtYxKNM�wS_JY�]xO�XtK+GJILK6XtKNMJOP_JKqX>fPK�]kK�fkYcbxGJ_5�c\LMJwL�^_JKN\Ls`k�%ÎjKqs��^QLMVK+GWISK6�^_Ws5ISOUGJKqsuGWQS_JK(�^fUfPY� EM%MJQSwSwzY^_JG*bmY^_
T�YkRSOPfUOUGa`
GWY�RzK��^XSXtKqX�GWY,K�ÃtOPMVGJOP\Sl�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX$T�OPXSXSfUKN ��^_JKebm_W�^T�KN jYk_J¡tM6OU\���lkK�\SKN_W�^fz�^\LX7GJ_5�c\LMJwL�c_WK�\oG6T$�^\S\SK�_qg
GWISK��^_Ws5ILO»GWKNsuGWQS_WK�MVKN_J]kKNM>�^Me��XtK�T�Yk\LMaGW_W�cGJOPY^\�Y^b( 'IL��G�s��^\�R�K�XtYk\SK�OP\¹GJKN_JT$M>Ycb6T�YkRSOUfPOUGa`�MJQSwSwzY^_JG> 'OUGJILOU\
GWISK[sYk\tnL\SKNT�KN\oGWM0Ycb+KÃtO�MaGWOU\Ll�T�YtXtKNfPM�bmYk_EXtOPMVGJ_WOPRSQtGJKqX�Y^Rt±aKqsuGesYkT�wSQtGJOP\Sl��

«�¬!  "�$#%�'&6	
�R[�'8
F>MET�K�\oGJOPY^\LKNX¹�cRzY�]^KkgxGJISO�M'GWISKNMJO�MEO�MesYk\LsKN_J\LKNX� 'O»GWI¹GJISK,�^XS�^wtGW�cGJOPY^\�YcbCKÃtO�MaGWOU\Sl$YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK´
 0�c_WKCbm_5�cT�K� �Y^_W¡tM¥bmY^_
QLMVKjOU\,T�Y^RSOPfUKjK�\x]xOU_WY^\LT�KN\oGWMN��h0ISK6 �Y^_W¡ewL_JKqMVKN\kGWKNX�ILK�_WK(OPM
RL�kMVKqX�Y^\�GWISK6O�XtKq�'GJI���G�GWISK
XtO�MVGJ_WOURSQSGJKNX�YkRt±aKNsG6T�YtXtK�f� 'ISOPs5I�QS\�XtK�_WfUOPKNM6sQS_W_JKN\oG(Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKE�c_5s5ISO»GWKNsGJQS_WKNM+O�M(RL�kMVO�s��^fUfP`
MJY^QS\�X*gk�^\LX[GWIL��GCGWISK'T�OPXLXtfUKN ��^_JK'�^_Ws5ISOUGJKqsuGWQS_JKqM
GJISKNT�MJK�fP]^KqM+IL��]^K0wS_WY�]^KN\�T�K�_WOUGN�+FésYk\o]xOP\LsOP\Sl�s��kMVK's��^\,RzK
T$�^XSKjbmYk_C_JKNQLMJOU\Sl�K�ÃxO�MVGJOP\Sl�T�O�XSXtfPK� 0�c_WK0_W�cGJISKN_3GJIL�^\�OP\x]^KN\kGWOU\Ll>\SKN £�^RLMVGJ_5�^suGWOUYk\LM3Y^_+T�YtXtK�f�M��^3OU_5MVGNgks�QS_W_JKN\kG
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RzK[�cwSwLfUO�s��^RSfUK��ks_WYkMWMjMJK�]kK�_5�cf¥Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX$T�OPXLXtfUKN ��^_JKrbm_5�cT�K� �Y^_W¡tM��3h0ISK[�c_5s5ISOUGJKqsuGJQL_JKrwS_WKNMJK�\oGJKqX�ISKN_JK
sN�c\�R�K�OU\LMVGW�^\oGJO���GJKqX�bmY^_e��\xQST,R�KN_EYcb(MJQLs5I�bm_W�^T�K� �Y^_W¡xMN�6h
Y�XtK�T�Yk\LMaGW_W�cGJK�lkK�\SKN_W�^fUOUGa`^gS�^\¹OU\LMVGW�^\oGJO���GJOPY^\�Y^b
GWISK��c_5s5ISOUGJKqsuGJQL_JKrbmY^_'Yk\SK�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WKrbm_W�^T�K� �Y^_W¡$OPM>XtKNMWs_WOURzKNX�OP\�XtKG5�cOPfÀgS 'ILOUfPK[Y^\LK�T�Yk_JK
O�M'wS_WKNMJK�\oGJKqX��kM0�c\�Y^QtGWfUOP\SKk�

«�¬A � 4��'8���8CBá��1[-���1[�

h0ISK�_WK�T$�^OU\LXSK�_0Ycb3GJISO�M0GWISKNMJOPM�bmYkfUfPY� EM�GJILK�bmY^fPfUY� 'OP\Sl�MaGW_JQLsGJQS_WK^�
���3ï��
íqøoî�� XtKn�\SKNM3GWISK0T�YkRSOPfUK0K�\x]xOP_JYk\ST�K�\oG+�^\LX,OPXtKN\oGJOUnLKNM3GWISK'¡^KN`�wS_JYkRSfPK�T$M3O»G6sN�cQLMJKNM
bmY^_3GWISK'Y^wzK�_5��GWOUYk\

Ycb
XSOPMVGJ_WOURLQtGJKqX7YkRt±aKNsG0�^wSwSfPOPsN��GJOPY^\�M��+h0ISO�M's5IL�cwtGWK�_0�cf�MVY�XtK�nL\SKNMjGWISK�T�YkRSOPfUOUGa`$T�YxXSK�f*�^XtYkwtGJKqX$bmYk_jGWISK
wSQS_Ww�YoMVKqM�Ycb3GJISK�GWISKNMJOPMN�

���3ï��
íqøoî$# wS_WKNMJK�\oGWMjGJILK[MaG5��GJK�Y^b�GWISK[�c_JG'OU\�T�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG'bmY^_EXSOPMVGJ_WOURLQtGJKqX�YkRt±aKNsGWMN�
���3ï��
íqøoî�� wS_WKNMJK�\oGWMrGWISK7�c_5s5ISOUGJKqsuGJQL_JK�OP\LsfPQLXtOP\Sl��¹MJKG[Y^b�T�YtXtQSf��c_qg
_WK�Q�MJ�^RSfUK$s�Y^T�w�Yk\SK�\oG5M�GJIL�cG�s��^\�RzK

QLMJKNX7GJY$OP\LMaG5�c\oGJO���GWK�O»G'bmYk_EMVwzKNs�O»n�s�XSOPMVGJ_WOURLQtGJKqX�YkRt±aKNsG0bm_W�^T�KN jYk_J¡tMN�
���3ï��
íqøoî�2 wS_WKNMJK�\oGWMCOP\�XtK�GW�cOPf��^\$OU\�MaG5�c\oGJO���GWOUYk\�Y^b¥GJISKr�c_5s5ISO»GWKNsGJQS_WK�bmY^_0i y ÉeÎ�F¬�c\LX�YkQtGJfPOU\LKNM(�^\$OU\LMVGW�^\t´

GJO���GWOUYk\7bmYk_Eàk��]���ÉE� � �
���3ï��
íqøoî$6 K�]��cfPQL�cGJKNMeGJILK, �Y^_W¡¹XtKNMWs_WOURzKNX�OU\�GJISK,GJILKNMJOPMrOP\�GJILK�s�Y^\oGJK�ÃxG>Ycb6GJISK�Y^Rt±aKqsuGWOU]kKNM>l^OP]^K�\�OU\�MVKqsu´

GJOPY^\ � �"�t�
���3ï��
íqøoî�3 MVQLT�T$�^_JO�MVKqM0�c\LX�XtO�MJs�QLMWMVKqM6bmQSGJQS_WK� jYk_J¡¥�
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�¹YkRSOPfUK[s�Y^T�wSQtGWOU\Sl$O�Me�$MJwzKNsO��cf
s��^MJK�YcbCXtO�MaGW_JOPRSQtGWKNX¹sYkT�wSQtGJOP\Sl�s5IL�^_W�ksuGWK�_WOPMJKNX7wS_JOPT$�c_WOUfP`�Rx`�GWISK�bÅ�ksuG'GJI���G
T$�c\x`�Y^bLGJILK0s�Y^T�wzY^\SKN\kG5M+�c_WKjT�Y�]xOU\Ll>�c\�X[GWIL��G3GJISKNOU_(XSK�l^_WK�K�Ycb�OU\oGJKN_Ws�Y^\S\LKNsuGWOU]xOUGa`�]��c_WOUKqM
Xt_5�cT$�cGJO�s��cfPfP`�Y�]^K�_
GWOUT�K^�$�¹YoMaG�YcbjGJISK$I��c_5X�wS_WY^RSfPK�T$MrOP\�XtO�MVGJ_WOURSQSGJKNX�s�Y^T�wSQtGWOU\Sl�ÈmKk� l��Ug
XtKN�^fUOP\Sl� 'O»GWI�bÅ�^OUfPKNX¢Y^_�QS\L_JKq�^s5IL�^RSfUK
\SYtXtKqMWÊ,�c_WK$bmYkQS\LXÂOP\¤K�ÃxGJ_WK�T�K�bmYk_JT$M,OU\ÂT�YkRSOUfPK�sY^T�wSQSGJOP\SlL��FáMJOPl^\SOUn�s��^\oG�R�YtXt`°Y^be �Y^_W¡¢K�ÃxO�MVGWM,OU\°GWISK
nLKNfPX�Ycb(T�Y^RSOPfPK�sYkT�wLQtGJOP\SlLg¥�c\�X�GJISK�s5IL�cfPfUKN\Sl^KqM'YcbCGWISK�T�YkRSOUfPK[KN\o]xOP_JYk\ST�K�\oG>�^_JK�GWISK�_WKbmYk_JK[lkK�\SKN_W�^fUfP`7 �K�fPf
QS\�XtK�_5MaGWYxYxX P �^}tg � ���tgt�o|tg,�!�og � ��QÌ�
h0ISO�M�s5I��cwtGWK�_,s5I��c_5�^suGWK�_WOPMJKNMrGWISK�T�Y^RLOUfPK7KN\o]xOP_JYk\ST�K�\oG��c\�X°wS_WKNMJK�\oGWM�GWISK7¡kK�`�wS_WY^RSfPK�T$M�GWIL��G,GJISO�M�KN\t´

]xOP_JYk\ST�K�\oG�sN�cQLMJKNMebmY^_rGWISK�Y^wzK�_5��GJOPY^\�YcbjXtO�MVGJ_WOURSQSGJKNX¢Y^RS±aKNsuG��cwLwSfUO�s��cGJOPY^\LMN��h0ISK�OP\kGWK�\oGJOPY^\¢OPMrGWY�wL_JY�]xO�XtK,�
bm_5�cT�K$Ycb�_JK�bmK�_WK�\Ls�K�bmY^_�GJILK7XtO�MJs�QLMJMJOPY^\�Ycbj_WK�f���GWKNX¢ jYk_J¡�OU\°s5IL�^wtGJKN_[}��^\LX¢GJISK��^_Ws5ILO»GWKNsuGWQS_WK,wS_WKNMJK�\oGWKNX¢OU\
s5IL�^wtGJKN_��L� 3OP_WMVGNg6��RS_WOPKb>XtO�MWsQLMWMVOPY^\@Ycbew��^MVG��^\LXÂbmQSGJQS_WK�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWM,OPM�wS_WKNMJK�\oGJKqX*�@ÁxKqsYk\LX*g
GWISK�Ga jY�T$�cOP\�T�YtXtKNfPMEYcb
T�YkRSOUfPK[sYkT�wSQtGJOP\Sl.�£GWISK��^X�ISYts��c\LX�GJILK�lk��GWK� 0��`�T�YtXtKNfPM��é�c_WKrXtO�MWsQLMWMVKqX*�(h0ISK
wS_WY^RLfUKNT�M�_WK�f���GWKNX�GWY¢T�Y^RLOUfPK�KN\x]oOP_WY^\ST�K�\oG5M,�^_JK�wS_JKqMVKN\oGJKNXÂQS\LXtKN_,GWIS_WK�K�ISKN�kXtOU\LlkMN��wS_WY^RSfPK�T$M,_JKNfP�cGJKNXÂGJY
T�Y^RLOUfPK�XtKN]oO�sKqM�gzT�Y^RSOPfPK[\SKGa �Y^_W¡xOU\Ll�ÈÅ 'OU_WKNX¹�^\LX� 'OP_JKNfUKqMJM5Ê'�c\�X�wSIx`xMJO�s��cf�T�YkRSOPfUOUGa`^�ýLY^_eKq�^s5I�wS_WY^RSfPK�T�g� jK
XtO�MWsQLMWM�ILY� "O»G���Æ¥KNsuG5M[GWISK�Y^wzK�_5��GJOPY^\°Y^beXtO�MaGW_JOPRSQtGWKNXÂYkRt±aKNsG��^wSwSfPOPsN��GJOPY^\�M��c\�X° 'ISKGWISK�_�OUG,O�M,MJwzKNsOUn�s7GJY
XtO�MVGJ_WOURSQSGJKNX��cwLwSfUO�s��cGJOPY^\LM>Y^_��cwLwSfUOPKNM��^fPMJY�GWY�MVGW�^\LXS�cfPY^\LK�T�Y^RSOPfPK��^wSwSfPOPsN��GJOPY^\�M���Î0�^MJKNX¹Yk\�GWISOPM��^\L�cfP`tMVO�M�g*�
\xQST,R�KN_eYcb+GWISK�T�KNMr�c_WK�O�XtK�\oGJOUnLKqX�GJIL�cGeK�T�KN_JlkK��^M'lkK�\SKN_W�^fUfP`7Q�MVK�bmQSf�bmYk_e�^XLXt_JKqMJMJOP\Sl�GJISK,Y^wzK�_5��GWOUYk\�Y^b(MVQLs5I
�^wSwSfPOPsN��GJOPY^\�M0OU\�T�Y^RSOPfPKrKN\x]oOP_WY^\ST�K�\oG5M��¹3OU\��cfPfU`kgxGJISK[s5IL�^wtGJKN_'OPM'MJQST�T$�c_WOPMJKNX%�
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h0ISK,nL_5MaG�T�Y^RSOPfPK�s�Y^T�wSQtGWK�_qg¥GJISK y MJR�Yk_J\SK � g*�cwSwzKN�^_JKqX¹OU\ � � �)� � � G� �K�OPl^ISKqX � |L� �7¡oOPfPYkMNg¥s�YkMVGPO � gu�5�!�$�c\LX
bmKq��GJQL_JKqX¤�É��´¿OU\Ls5I@XtOPMJwSf���`^g¢�^��¡xOPfUYkRo`oGWKNM�ÈÅå�Î'Ê�YcbeT�K�T�Yk_J`kg(��T�YtXtK�T��c\LXÂGa jYÉ� � -��c´¿OP\Ls5I�ÍLY^wLwo`ÂXSOPMJ¡
Xt_WOP]^KNMUP � {!��QÌ�(ÁxQ�s5I�¼ fUQLl^lk�^RSfPK^½t�c\LX�f���GJKN_0fP�^wtGJYkw�sYkT�wSQtGJKN_WM� �K�_WK>KqMJMJK�\oGWOP�^fUfP`�sYkT�w��^suG0]^KN_WMJOPY^\LMjYcb+XtKNMJ¡oGJY^w
s�Y^T�wSQtGWK�_5M� 'ISYoMVK�MWs_WK�KN\LMNg'¡^K�`xRzYk�^_WXSM$�^\LXéXtO�MJ¡£Xt_WOP]^KNM7IL�^XºRzK�KN\éOP\kGWK�lk_W�cGJKNXºOP\oGJY°GWISK¢sN�^MJOU\LlL� h0ISKqMVK
s�Y^T�wSQtGWK�_5M
sN�cT�Kj 'OUGJI�bmK� ÂYkwtGJOPY^\�M%bmYk_
OP\oGJK�_5sYk\S\SKqsuGJOPY^\Q�£Ga`xwSO�s��^fUfP`>fPOPT�OUGJKqX[GWY>�>T�YxXSK�T¶Y^_+MJK�_WOP�^f^wzY^_JG3QLMJKNX
bmYk_jXtO��cfU´ÌQLw�sY^\L\SKNsGJOP]oOUGa`^�+���cGJKN_Ngo�%Yts��^f�FE_WKN��µeKGa �Y^_W¡�ÈÀ��FeµrÊ6s�Y^\S\LKNsuGWOU]xOUGa`�YkwtGJOPY^\LM6R�Kqs��^T�K>��]��^OUf��cRLfUKk�
F�G
�^R�YkQtG[GJILK�MW�cT�K$GJOPT�K^g+GWISK$nL_5MaG,IL�c\LXSISK�f�XÂsYkT�wSQtGJKN_WM,�cwSwzKN�^_JKqX*�¹h0ISK�`� �K�_WK�MVT$�cfPfÌg3fPOPl^IoG,XtKN]oO�sKqM[ 'OUGJI
��T�OU\SOPT�QLT Ycb�wS_JYts�KNMWMVOP\Sl7wzY� �K�_rRSQtG[MVQSÞ$s�OUKN\oGrT�K�T�Yk_J`�GWY�MVGJYk_JK��^XSXt_WKNMWMJKNMNg�GWK�fPK�wSILY^\SK�\xQST�RzK�_5MNg¥MJISYk_VG
T�K�T�YoME�c\LX�GWY$_JQS\�MJOUT�wSfPK��cwLwSfUO�s��cGJOPY^\LMN� SYk_'KÃS�cT�wSfPK^gSGJISK[vjMVOPY^\ y _Wlk�c\LOPMJK�_ � gS 'ISO�s5I¹�cwSwzKN�^_JKqX7OP\ � � � �Lg
 �K�OPl^ISKqX@{k{��¹lk_W�^T$M�g6s�YkMVGKO � � �S� � �°È#R8� ��OP\¤GWISK¹Zeå[Ê��c\�X°bmKN�cGJQS_WKNX£� � ��s5IL�c_5�^sGJK�_,T�Y^\SYts5IS_WY^T�K��+i�d
XtO�MJwSfP��`kgL�$ßedU�^}k| �@S wS_JYts�KNMWMVYk_0s�fUYts5¡kKNX���Ge|L� �o{,��ßEÛ^g � |$å�Î¬Ycb+T�KNT�Y^_W`¢ÈÀ{�å�Î¬Y^\�RzYk�c_5X��c\LX � å�ÎA�^M
��wSfPQSl^OP\�T�YxXSQSfUK�Ê��c\LX��c\�ÉeÁS{^}k{,MVKN_JO��cf¥wzY^_JGEP � g ��� }5QÌ�(��OU¡kKeGWISK�OP_EfPQSl^lo�cRSfPKrs�Y^QS\oGWK�_WwL�c_JGWMNgtXtK�]xO�sKNM0MJQLs5I��^M
GWISKNMJK[IL�kX7bmKN ·Y^wtGWOUYk\LM0bmY^_>sY^T�T,QS\SO�s���GWOUYk\� 'OUGJI�GWISK�OP_eKN\x]oOP_WY^\ST�K�\oGqgxGa`owLOPsN�cfPfU`�fUOPT�O»GWKNX�GJY��$MVKN_JO��cf*fPOU\LK�GJY
s�Y^\S\SKqsuG'GWY���XtKqMV¡oGWY^w�sY^T�wSQSGJK�_q�
F>M$MVQLs5I�gCGJISK¹s�QS_J_WK�\oG$MaG5��GWK�Y^bEGJILK��c_JG�OP\@T�YkRSOUfPK�sY^T�wSQSGJOP\Sl�OPM�\SY^G�_5�^XSOPsN�cfPfU`ÂXtOUÆ¥K�_WK�\oG,bm_WY^T  'IL��G

OUG� ��kM�OU\£GWISK � � � |^MN�º�%QSlklk�cRLfUK¹sYkT�wSQtGJKN_WM�I���]^K�R�KNK�\º_JKNwSf��^sKqX¤Rx`@fP�^wtGJYkwLM�g��c\LX£wzK�_5MVYk\L�cf'Yk_Jlo�c\SO�MJK�_5M
�^_JK�\SY�  s��^fUfPKNX¤v3KN_WMJY^\��cfjd>OPl^OUGW�cf'F>MJMJOPMVGW�^\oGWM�Èmv6dEF>MWÊ�@h0ISK�s��^wL�cRLOUfPO»GWOUKqM�Y^bEGJILK�XtKN]xOPs�KNM,IL��]^K�Ycb>s�Y^QS_5MVK
OPT�wS_JY�]kKNX,�cfPY^\Sl� 'OUGJI�GJISKNOU_+GWKNs5IS\LOPsN�cfSMJw�KqsOUn�s��cGJOPY^\LMNg^�c\�X[GWISKE�cwSwLfUO�s��cGJOPY^\LM+IL��]kK��^fPMJY�l^_WY� '\[OP\�s�Y^T�wSfPKÃtOUGa`^�
d>KNMJwSOUGJK�GJILKNMJKrXtKN]^KNfUYkwST�K�\oGWMNgoGJISK[�^wSwSfPOPsN��GJOPY^\�M��^\LX$GWISK�KNMWMVKN\oGJO��cf�Ë �5£R¡ Y^b�GWISK�XtK�]xO�sKNM��ºGJISK�wzY^_JGW�cRLfUK��c\LX
GWISK�IL�^\LXtISKNfPX%�Ä_WK�T$�cOP\�GJISK�MJ�^T�Kk��v+KN_JIL�^wLM�GWISK�T�YkMVG,MJOUlk\SO»nzs��c\oG��kXt]��c\Ls�KNM�IL��]kK$R�KNK�\°OP\ÂsYk\S\SKNsGJOP]xO»Ga`¥�
s�QS_J_WK�\oG�T�YkRSOPfUK�sY^T�wSQSGJK�_5M�ÈmYcbERzYcGWIÂGWISK�f��cwSGJY^w@�c\LX°I��c\LXtILK�f�XÂ]��c_WOUK�Ga`SÊ�RzYk�^MVG���T�QLs5I¤ 'OPXtKN_,_5�c\Ll^K�Y^b
YkwtGJOPY^\LM[bmY^_�s�Y^\S\LKNsuGWOU\Ll�GJY�Y^GJISKN_�XtK�]xO�sKqM�GJI��c\ÂXtO�X�wS_WK�]xOUYkQLM�lkK�\SKN_W�cGJOPY^\LM�Y^bjGWISKNMJK7sYkT�wSQtGJKN_WM,�c\LX�KN]^K�\
T�YkMVG3s�QS_W_JKN\kG3MaG5��GJOPY^\��c_W`>sYkT�wSQtGJKN_WMN��F@\xQST�RzK�_
YcbtGJILKNMJK6\SKN °T�YtXtKqM%Y^bLsY^\L\SKNsGJOP]oOUGa`��c_WK(RL�^MJKNX�Yk\[ 'OP_JKNfUKqMJM
GWKNs5IS\SYkfUYkl^OPKNMNg
MJQLs5IÂ�^M�OU\Sbm_W�^_JKqX£È � ÉeÊ[�^\LX�_5�^XtOPY�bm_JKqpoQSK�\Ls�`£ÈÀÉýCÊ[s�Y^T�T�QS\LOPsN��GJOPY^\���h0ILOPM,XtK�]kK�fPY^wST�K�\oG�O�M
K�ÃxwLfUYk_JKqX7OP\¹MVKqsuGJOPY^\¹{t� �L�
� \°� � � � � �c_JGJO�sfPK�K�\oGJOUGJfPKNX£¼ h0ISK�ijY^T�wSQSGJK�_[bmY^_�GWISK�h� �K�\oGa`o´¿
OP_5MaG,ijK�\oGWQS_J`¥½¹P ��� ��QÌg+���^_J¡�Ë�K�O�MJK�_�bmYk_V´

T,QSfP�cGJKqXºISOPM�bÅ�cT�Y^Q�M�]xOPMJOPY^\ºYcb�¼ QSRSO�pkQLO»GWY^QLM�sY^T�wSQSGJOP\SlL½��c\LXÄMJQSl^lkKNMVGJKqX¤GWIL��G�sY^T�wSQSGW��GWOUYk\L�cf>w�Y� �K�_$RzK
KNT�RzKNXSXtKqX�OP\�YkQS_rXL�cOPfU`�K�\x]xOP_JYk\ST�K�\oG>OP\LMVGJKN�kX�Y^b(OU\�XtK�]xO�sKNM>KN�kMVOPfP`�O�XtKN\kGWO»nz�cRSfPK��kM[¼ sYkT�wSQtGJKN_WMN�P½>Ë�K�O�MVKN_N½ M
O�XtKN�kMjMVGJ_WQLs5¡���s5ISYk_WX� 'O»GWI$GJISKr_WKNMJKN�c_5s5I$sYkT�T,QS\SOUGa`$�c\LX7IL��]^KE_WKNs�K�OP]^KqX�T�QLs5I7�cGVGWK�\oGJOPY^\%gx\SY^GjfPKN�kMaG0�cT�Y^\Sl
GWISKeXtO�MaGW_JOPRSQtGWKNX$MJ`tMaGWK�T$M(�c\�X�T�YkRSOPfUKEs�Y^T�wSQtGWOU\Sl,sY^T�T,QS\SOUGJOPKNMN�3h0ISKe]oO�MJOUYk\�I��^MCRzK�KN\��^XtYkwtGJKqX�OU\$��]��c_WOPKGa`
Y^bzlkQSOPMJKNMN�(¼ QSRSO�poQSOUGJY^Q�M(sYkT�wLQtGJOP\SlL½�I��^M(�^fPMJY>RzK�KN\�s��^fUfPKNX7¼ �^T�RSOPK�\oGq½)P � { � g �^|*Q¿gS¼ OU\x]xOPMJOPRSfUKk½)P ��� �ogo{ ��Q��^\LX�¼ wzK�_J´
]��^MJOP]^K^½FP � }^|Sg � �^|*Q(sYkT�wSQtGJOP\Sl�g�GWISK�sY^T�wSQSGW��GWOUYk\L�cfPfP`��^QSl^T�KN\kGWKNX¹KN\x]oOP_WY^\ST�K�\oG5Mes��^fUfPKNXÂ¼ MJT$�c_JGN½FP � � �og � |k|*Q
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Yk_�¼ OP\oGJK�fPfPOUlkK�\oGN½�P � ���*Q>MJwL�^s�KNM��c\LX¤GJILK�GJKNs5IL\SY^fPY^lk`º¼ sN�cfPT;GJKqs5IS\SYkfUYkl^`¥½®P �'��� Q¿�éh0ISK¹OPXSKN�^M�I���]^K��cf�MVY�R�KNK�\
GWISK�GJY^wLOPs,Ycb�T��c±aY^_>bmQS\LXtOP\Sl�OP\SO»GWOP�cGJOP]^KqM�g%MJQLs5I¢�kM>GJISK Ç QS_WY^wzKN�^\¢d>OPMW�cwLw�Kq�c_WOU\Sl¹ijY^T�wSQtGWK�_�OP\SOUGJO���GJOP]^Kkg%�c\LX
Y^bC�ks��kXtK�T�O�s�wSQSRSfPO�s���GWOUYk\LMEMJQLs5I��^M ¤TUTVTXW��©£3,5�*�R�Y,*�[Z¹��¡ý�H��������¨ T$�clo�cÛNOU\SKkgSGWISK[OP\L�cQSlkQS_5�cf%O�MJMJQSK[Y^bC 'ISOPs5I
�^wSw�Kq�c_WKNX�OU\�Kq�c_WfU`7{^|^|k{S�
Ë�K�O�MVKN_N½ M+O�XtKN��Y^b�QSRSO�poQSOUGJY^Q�M(sYkT�wLQtGJOP\Sl�IL�kM+R�KNK�\�MJK�K�\�Rx`�T$�c\x`��kM3GJISK'\LKÃxG6wL�^_W�kXtOUlkT$��GJO�s�MVISOUb¸G(OP\,GWISK

 0��`tM�s�Y^T�wSQtGWK�_5M� 'OUfPf*R�K�QLMJKNX%�(ßEK�\�sK^gtOUbCsQS_W_JKN\oG�_WKNMJKN�^_Ws5I��^l^K�\�XS�^M0s��^\7RzKrGJ_WQLMaGWKNX*gSGJISKrbmQtGWQS_JK�s�Y^T�wSQtGWK�_
O�M���]��^MVGJfP`@s�Y^T�wSfPKÃ@ �K�RºY^b�s�Y^T�wSQtG5��GJOPY^\��cfEQS\LO»G5M$Ycb�]��c_W`oOP\Sl°MJOUÛNK��c\LXºs��^wL�cRLOUfPO»Ga`kg0OU\oGJKN_Ws�Y^\S\LKNsuGWKNX@]xOP�
 'OP_JKNfUKqMJM�\SK�Ga jYk_J¡tMN�@FÚMJQSRLMVGW�c\oGWOP�^f'w�Yk_VGWOUYk\¤Ycb>GJISKqMVK�QS\LO»G5M�s��^\@�cf�MJY¢RzK¹KÃtwzKNsuGWKNX¤GJY�RzK¹T�YkRSOPfUKkg6K�OUGJILK�_
�ksuGJOP]^KNfU`�ÈmRx`�T�Y�]xOU\Sl7Y^\�GJILK�OP_>Y� '\��ks�sYk_WX�Ê0Y^_>wL�^MWMVOP]^KNfU`�ÈmRx`�R�KNOU\Ll�s��^_J_WOPKNXLÊ�Eh�Ykl^KGWISK�_qgSGWISK�XtK�]xO�sKNM>�c\LX
GWISK�OP_,�^wSwSfPOPsN��GJOPY^\�M� 'OUfPf(bmYk_JTã��fP��`kK�_WKNX�XSOPMVGJ_WOURLQtGJKqX°MV`tMVGJK�T²Ycb0]��^MVGJfP`�RSOPl^lkK�_��^\LX�T�Yk_JK$s�Y^T�wSfPKÃ¢\���GJQL_JK
GWIL�c\�YkQS_�RSOUlkl^KqMaGj�^\LX$T�YkMVGjwzY^wLQSfP�^_jMJ`tMaGWK�T"MVY[bÅ�c_q�
GWISK � \oGWK�_W\SKG� 'O»GWI�O»G5MjbÅ��]^Y^QL_JOUGJKE�^wSwSfPOPsN��GJOPY^\�GJISK>Ë¢KNR%�
h0ISO�M0{ � MVGV´¾sKN\oGJQS_W`7¼ sYkT�wSQtGJKN_N½oIL�kM6T$�c\x`�Ycb*GWISKrXSO»Þ�sQLf»G's5IL�c_5�^sGJKN_JO�MaGWOPsNMCYcb�XSOPMVGJ_WOURLQtGJKqX7MJ`xMVGJKNT$M��3KÃxGJ_WK�T�K
MWs��^fP�^RSOUfPOUGa`¤_WKNpoQSOP_JKNT�KN\oGWMNgE�°ISOPl^IÄfPK�]^KNfeY^b�\LYxXSK�T�Y^RSOPfPO»Ga`kgEXt_W�^T$��GJO�s��^fUfP`¤]��^_J`xOP\Sl°\SKGa �Y^_W¡@s�Y^\S\LKNsuGWOU]xOUGa`
�^\LX��c\�QS\Ls�Y^T�wS_WY^T�OPMJOP\Sl�\SK�KqX�bmY^_[XtKqsK�\oGW_W�^fUO�MJ�cGJOPY^\%� � \°T$�^\o`¢ ���`tMNg*GJILOPM�KN\x]oOP_WY^\ST�K�\oG[O�M�GJILK$QSf»GWOUT$�cGJK
XtO�MVGJ_WOURSQSGJKNX�MJ`tMaGWK�T$M'�c\LX�T�Y^RLOUfPK�sY^T�wSQSGJOP\Sl$s5IL�cfPfUKN\Sl^Kk�
h0ISK�XSOPMWsQLMWMJOUYk\�Y^b0GJISK�T�YkRSOUfPK$K�\x]xOP_JYk\ST�K�\oG[wS_WKNMJK�\oGJKqX¢OP\�GJISO�M�s5I��cwtGWK�_[KNT�wLfUY�`tM[s�QS_J_WK�\oG�GJKqs5IS\SYkfUYkl^`

ÈÅK^� lL�Pg�f��cwtGWY^w��^\LX�IL�^\LXtISKNfPX�s�Y^T�wSQtGWK�_5M�g¥sQL_J_WK�\oGe 'OP_JKNfUKqMJM>sYkT�T,QS\SO�s��cGJOPY^\LM5ÊjbmY^_rwSQS_Ww�YoMVKqMEY^b+OPfPfUQLMVGJ_5��GWOUYk\%�
ßeY� jKN]^K�_qg%�c\°�cGVGJKNT�wtG[OPM[T��kXtK�GJY�_5�cO�MVK�GWISK$OPMWMJQSKNM�OP\°��l^K�\LK�_5�cf+T$�c\S\SKN_Ng3MVQ�s5I�GWIL��G�GWISK7XtO�MJs�QLMWMVOPY^\� 'OUfPf
�^wSwSfP`��cf�MVY7GJY�bmQtGJQS_WK�K�\x]xOU_WY^\LT�KN\oGWM�ÈÀMVQ�s5I¢�^M>GWIL��G�XtKNMWs_WOPR�KqX�Rx`¹Ë¢KNOPMJK�_uÊe 'ISK�_WK�T�Y^RLOUfPO»Ga`¹O�MrKÃtwzKNsuGWKNX�GJY
wSf���`7��MJOUlk\SO»nzs��c\oG'_WY^fPK^�
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LY^_�GWISK$wSQS_Ww�YoMVKqM�Ycb0QS\LXSK�_5MaG5�c\LXtOP\Sl¹��T�Y^RSOPfPK$K�\x]xOU_WY^\ST�KN\kGqg%OUG�OPM[QLMVK�bmQSfCGWY¹T�YtXtKNf6OUG���G���ISOPl^I�fPK�]kK�f(Y^b
�^RLMaGW_W�ksuGWOUYk\%�>h
 jY�MVQLs5I�T�YtXtKNfPM��^_JK�s�QS_W_JKN\kGWfU`�OP\�QLMJK^�0GWISK � �w�)�'� �c\LX�GWISK ¨ ���â�©�¢�5� T�YtXtKNfÀ� Ç �ks5I�T�YxXSK�f
XtK�nL\SKqM'GJILK,sYk\LMVGJOUGJQSKN\kG5MEY^b3GWISK[T�Y^RLOUfPK[K�\x]xOP_JYk\ST�K�\oGe�c\LX�GWISK� 0��`7OP\¹ 'ISO�s5I¹T�Y^RSOPfUK�\SYtXtKNMeOU\oGJKN_W�ksuGE 'OUGJI
GWISK�OP_�MVQS_W_WY^QS\LXSOU\SloM���h0ISK�RL�kMVO�s,XSO»Æ¥K�_WK�\Ls�K,RzKGa �K�KN\�GWISK�T�YtXtKNfPMrO�Mr_JKNfP�cGJKNX¹GJY�GJISK�fPK�]^KNf+Ycb6OP\tbm_5�^MVGJ_WQLsuGWQS_JK
�kMJMJQST�KNX¤GJY°RzK¹wS_WKNMJK�\oG$OU\@GJISK¹wLIo`tMJOPsN�cf'KN\o]xOP_JYk\ST�K�\oGN�ºËÄISKN_JKq�^M,GJILK¹lk��GWK� 0��`°T�YxXSK�fEO�M$s5IL�c_5�^sGJKN_JO�MVKqX
Rx`ºT�Y^RSOPfUK�\SYtXtKqM7_WK�fP`xOU\Sl@Y^\¬�@sKN_VG5�cOP\éfUKN]^KNf>Y^b[nSÃtKNXÄOP\tbm_5�^MVGJ_WQLsuGWQS_WK^g'GWISK��kXÄISYts¢T�YtXtKNfr�kMJMJQST�KNM�\SY
OP\tbm_5�^MVGJ_WQLsuGWQS_W�^f*MVQSwLw�Yk_VGERzK�`kY^\LX7GJIL�cGEwS_WY�]oO�XtKqX�Rx`�GWISK�\SYtXtKNM0GWISK�T$MJK�fP]^KqM��
� G�MJISY^QLfPX¢R�K$\LYcGJKqX¢GJIL�cG�GJISK�Ga �Y�T�YtXtKNfPM��c_WK�\LYcG�T�QtGWQL�cfPfP`�KÃSs�fUQLMJOP]^K^�$F³lkOU]kK�\�K�\x]xOU_WY^\ST�KN\kG�ÈÀMVQLs5I

�kM[GWISK�QLRSOPpoQSOUGJYkQLM�sYkT�wLQtGJOP\Sl�KN\x]oOP_WY^\ST�K�\oG�wS_JYkw�YoMVKqX�Rx`�Ë�K�O�MJK�_�P �'� �©QmÊ�s�Y^QSf�XÂKq�^MJOUfP`�sY^\�MVO�MaG�YcbeT�O�s_WYc´
KN\o]xOP_JYk\ST�K�\oGWMeYcb(RzYcGWI�Ga`xw�KqM�g*�^\LX�MJY^T�K�_WKNMJKN�^_Ws5I�IL�kMeXtKq�cfUG>KÃtwSfPO�sOUGJfP`¹ 'O»GWI�OP\kGWK�_JbÅ�^s�OU\Sl7K�\x]xOU_WY^\ST�KN\kG5MEY^b
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GWISKrGa jY�Ga`xw�KqMUP � �5�*Q¿�(FEf�MVY�goGJISK�T�YtXtK�f�M�Y^\SfP`7XtKqMJs�_JOPRzKeGWISYkMJK�s5IL�c_5�^sGJK�_WO�MaGWOPsNM(Ycb3T�Y^RSOPfUK�KN\o]xOP_JYk\ST�K�\oGWM6GJI���G
�^_JK�_WK�f���GJKqX�GJY$\SYtXtK�T�Y^RLOUfPO»Ga`��c\LX�GJY$K�ÃSs5IL�c\SlkK*-�_JYkQtGJOP\Sl�Y^b+XL��GW��RzKGa �K�KN\�\SYtXtKNME�^\LX7GJISKNOU_eMJQS_W_JYkQS\LXtOP\SloM��
y GWISK�_0s5IL�c_5�^sGJKN_JO�MaGWOPsNM�gkMVQLs5I��kMCGWISYkMJKe_WK�f���GWKNX�GJY�MVKqsQS_WOUGa`��^\LX�GJY�GJISK>l^K�\LK�_5�cfLwL_JYkw�KN_VGWOUKqM(Ycb%T�YkRSOUfPKeXtKN]xOPs�KNM
�^\LX�\SKGa �Y^_W¡tM�gS�^_JK�\SY^GE 'O»GWISOP\�MJs�Y^wzK�Ycb3GJISK[T�YtXtKNfPMN�jßeK�\Ls�K^gSGa �Y�T�Y^RSOPfUK�K�\x]xOU_WY^\ST�KN\kG5M0R�KNfUYk\Sl^OP\Sl�GJY�GWISK
XtOUÆ¥K�_WK�\oG�s��cGJK�lkY^_WOUKqMr 'OUfPfCGa`xwSO�s��cfPfP`�MVI��c_WK���\xQST,R�KN_�Ycb's5IL�c_5�^sGJKN_JO�MaGWOPsNMrR�KN`^Y^\�X�GWISYkMJK�XtKNMWs_WOPR�KqX�Rx`�GWISK�OP_
_WKNMJw�KqsuGWOU]kKeT�YtXtK�f�M��^SYk_jK�ÃS�cT�wSfPK^goT�YoMaG�T�Y^RSOPfUK>K�\x]xOU_WY^\LT�KN\oGWM(Q�MVK> 'OU_WK�fPKNMWM6s�Y^T�T�QS\LOPsN��GJOPY^\��c\LX�GWISK�_WKbmYk_JK
MJQtÆ¥K�_�bm_WY^T²wS_JYkRSfPK�T$M�_WK�f���GJKqX�GWY¹]��c_W`oOP\Sl¹MJKNsQL_JOUGa`^g
]��^_JO���GWOUYk\¢OP\ÂsYk\S\SKqsuGJOP]xO»Ga`kg�fPY^\Sl^´ÀGWK�_WT XtO�MJs�Y^\S\LKNsuGWOUYk\%g
K�GWsc�Cv6_JYkRSfUKNT$M'MVQLs5I¹�kM6GWISKNMJK[�c_WK�\SYcGEXtKqMJs�_JOPRzKNX�Ro`7GJISK�T�YtXtKNfPMN�

º®¸�º®¸§· �¢B1À » <Ú?>È�¼¬9³È0<1À8ú
� \�GJISK��^X7ISYtseT�YtXtKNfÀgxGWISK�T�YkRSOPfUK�XtK�]xO�sKqMj�^_JK��c_W_W�^\Sl^KqX$Xt`x\L�cT�O�s��^fUfP`�GJY,bmY^_WT"\SKGa �Y^_W¡tM6OP\��^\7OPT�wL_JY�]xO�MVKqX
T$�c\L\SK�_q��v3KN_J¡xOP\LM�K�G,�cfÌ�
XtK�nL\SK7�^\Â�^X�ISYts$\SK�Ga jYk_J¡��^M�¼ GJILK7sYxY^wzK�_5��GWOU]kK�K�\Slo�cl^KNT�K�\oG[YcbE��s�Y^fPfUKqsuGJOPY^\�Y^b
T�Y^RLOUfPK�\SYtXtKNME 'O»GWISY^QtG'GWISK[_WKNpoQSOP_JKqX7OP\oGJKN_J]kK�\oGJOPY^\�YcbC�c\x`7sKN\oGJ_5�cfPOUÛNKNX��^s�s�KNMWM0w�YkOU\oGEYk_'KÃtOPMVGJOP\Sl$OP\tbm_5�^MVGJ_WQLsu´
GWQS_JKk½;P � � � Q¿� � \¢MJQLs5I���sY^\SnLl^QS_5��GWOUYk\%gL\LYxXSKNMrsY^T�T,QS\SO�s���GWK,XtOP_WKNsuGWfU`��c\�X���]^YkOPX�_WK�fP`xOU\Sl7Y^\�OP\tbm_5�^MVGJ_WQLsuGWQS_JK
wS_WKNMJK�\oGEOP\�GJISK�K�\x]xOU_WY^\ST�KN\kGERx`��^suGWOU\Ll��^M'_WY^QtGWK�_5M0Ycb(XS�cGW�$�^ME jKNfUf��kMEMJY^QS_5sKqM'�c\LX�XtKqMaGWOU\L�cGJOPY^\LMN�0ÎjKqs��^QLMVK
\SYtXtKqMET$��`7T�Y�]kK^gSGWISK[\SK�Ga jYk_J¡¥½ M0GJYkw�YkfUYkl^`7sN�c\�s5IL�^\Sl^K�_5�cwLOPXtfP`^��LY^_'GWISOPM>_WKN�^MJY^\�gtGJISK,MVYkfUQtGWOUYk\LM0Ga`xwSO�s��^fUfP`
�kXtY^wtGWKNX�GWY��^XSXS_JKqMJMJOU\Ll[�c\LX�_WY^QtGWOU\Ll�wS_JYkRSfPK�T$MCOP\7MVQ�s5I$\SKGa �Y^_W¡tMC�c_WKEpkQLO»GWK>XtOUÆzKN_JKN\oG(bm_JYkT�GWISYkMJK'GWIL��G6 �Y^_W¡
 �K�fPf%OP\7nSÃtKqX�OP\tbm_5�^MVGJ_WQLsuGWQS_WK>\SK�Ga jYk_J¡tMN�
� \�l^KN\SK�_5�cfÌgo�,\SK�Ga jYk_J¡�bmYk_JT�KNX7Rx`��,s�Y^fPfUKqsuGJOPY^\�Ycb3T�YkRSOPfUK�\SYtXtKqMjOP\�GJISO�M0T$�c\S\SKN_0OPM'sN�cfPfUKqX7���¹Y^RSOPfPK�F'X

ISYts�µEK�Ga jYk_J¡¹ÈÀ��Feµ Ç hEÊu� � GEMJISY^QLfPX7R�K�\SY^GJKNX�GJIL�cG' 'ISOUfPKr jKrQLMJK>GWISK�XtK�wzK�\LXSK�\Ls�KrYk\�nSÃtKqX7OP\tbm_5�^MVGJ_WQLsuGWQS_JK
GWY�XSOPMVGJOP\Sl^QLOPMJI,RzKGa �K�KN\�GWISK'�^X�ISYts��^\LX�GJISK0lk�cGJKN ���`�T�YtXtK�fÌg^�^sGJQL�^foGJKNs5IL\SY^fPY^lkOUKqM
MJY^T�KGWOUT�KqMCMVQSwLw�Yk_VG+R�Y^GJI
T�YtXtKNMN��FefPMJYLg3�^sNsY^_5XtOP\Sl�GJY�MJY^T�K�XtKn�\SO»GWOUYk\LMNg3��F>µ Ç h3M[T$��`�YkwtGJOPY^\��cfPfU`¢QLMVK�nLÃxKqX�OU\tbm_5�^MVGJ_WQLsGJQS_WK^�wLY^_
K�Ãt�^T�wSfUKkg�ijY^_5MVYk\7K�Ge�cfÌ�t '_JOUGJK�GWIL��GE����Feµ Ç h¯¼ T$��`�Ykw�KN_W�cGJKrOU\�O�MVYkfP�cGJOPY^\%gtYk_0T���`7IL��]^Krlk�cGJK� 0��`tMjGJY$�c\LX
OP\oGJK�_JbÅ�^s�K� 'O»GWI¹��nSÃtKNX�\SKGa �Y^_W¡¥½HP ���xgLw%� }5Q¿�6h0ISK[MW�cT�K�MJY^QS_5sK�O�XtK�\oGJOUnLKqM0GJISK�bmYkQS_eMW�cfPOUKN\oG's5I��c_5�^suGWK�_WOPMVGJO�s�M�Y^b
��F>µ Ç h3M(�kM��%I���]oOP\Sl,¼ XS`o\��cT�OPs6GJYkw�YkfUYkl^OPKNMNgU½cMJQSRt±aKqsuG3GJY�_5�cwSO�X[_WKNs�Y^\tnLlkQS_5��GJOPY^\[�kM3\SYtXtKNM+T�Y�]^K��c\LX, 'OP_JKNfUKqMJM
GW_W�^\LMVT�O�MJMJOPY^\�s�Y^\LXtOUGJOPY^\�M>s5IL�^\Sl^Kkæ*QLMJOU\Sl�¼ R��c\LXt 'O�XxGWIt´¿s�Y^\LMVGJ_5�cOP\SKqX*g¥]��^_JO��cRLfUK�s��cw��^sOUGa`�fUOP\S¡tMNgU½¥GWIL��G�T$��`�RzK
QS\LO»´CY^_0RSO�XtOP_JKqsuGWOUYk\L�cf¥�c\LX7 'ISYkMJK�s5IL�c_5�^sGJK�_WO�MaGWOPsNM(T$��`�]��^_J`�QS\LwS_JKqXtO�suGW�^RSfP`zæt_WKNpoQSOP_WOU\Sl7¼ KN\SK�_Wl^`o´¾sYk\LMaGW_W�^OU\LKNX
Ykw�KN_W�cGJOPY^\%½*RzKNsN�cQLMJK�T�YkRSOPfUK�XtKN]xOPs�KNMrGa`xwSO�s��cfPfP`�_JKNfU`�Y^\�T�YkRSOPfUK$wzY� jKN_�MVYkQS_Ws�KNMr 'OUGJI�fUOPT�O»GWKNX�fPO»bmK�GJOPT�K^æC�c\LX
IL��]xOP\Sl�¼ fPOUT�OUGJKqX�wLIo`tMJOPsN�cf¥MVKqsQS_WOUGa`z½xRzKNsN�cQLMJK�Ycb�GWISK�OU\LISK�_WK�\oGJfP`$wSQSRLfUO�s�\L��GWQS_WK>Y^b
 'OP_JKNfUKqMJMjT�KNXtO��$P ���xgtwSw%� }_^
��QÌ� � GeOPME jYk_VGWI�\LYcGJOP\Sl�GWIL��GEGWISK[f��^MVG'GJIS_WK�K[s5I��c_5�^suGWK�_WOPMVGJO�s�M�O�XtK�\oGWO»nLKqX�Rx`�ijY^_5MJY^\�KG>�^fÀ�L�^_JK�XtKqMJs�_JOPwtGWOU]kK�Ycbag
RSQSG>\SY^G>MVwzKNs�O»nzs�GJY�gz��F>µ Ç h3MN� � \¹wL�c_JGJO�sQSf��c_qgSGWISK�`�s��^\S\SY^GER�K,QLMVKqX�GJY7XSOPMVGJOP\Sl^QLOPMJI¹R�K�Ga jKNK�\��kX�ISYts[�c\LX
lo��GJKN ���`�Ga`xwzK�T�YkRSOPfUK�KN\o]xOP_JYk\ST�K�\oGWMN�

3OPl^QS_WK�{t� � MJISY� EM���\oQLT�RzK�_�Ycb0T�Y^RSOPfPK�ILYkMVGWM�sYkT�T�QS\SO�s��cGJOP\Sl�OU\��c\��^X�ISYts�MWsK�\��c_WOUY���h0ISK�ISYoMaG5M���G
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GWISK�GWY^wÂ�c\�X�GWISK7RzYcGJGJYkTã�^_JK$YkQtGWMJOPXSK$GJ_5�c\LMJT�OPMWMJOUYk\¢_5�c\SlkK$Ycb'KN�ks5I�YcGJILK�_[RSQSG�sYk\S\SKqsuGJKqX�]xOP�¹��MJK�_WOPKNM�Y^b
OP\oGJK�_WT�KNXtO���GWK>ILYkMVGWMjGJIL�cG'_JKNfP��`�wL�ks5¡^KG5Mj�^\LX$GWISK�_WK�Rx`$K�ÆzKqsuGJOP]^KNfU`��ksuG'�^M�_WY^QtGWK�_5M��+h0ISK>Ga jY�ISYkMVGWM0�cGjGWISKrGJY^w
fPKb¸G'�c_WK>�^fPMJY�YkQtGWMJOPXSKeKN�ks5I�YcGWISK�_q½ M(_5�c\SlkKeRSQtG's��^\7sYkT�T�QS\SO�s��cGJK>]oO����[GJISOP_5X�ISYoMaG� 'ISOPs5I�OPMj 'OUGJISOP\�_5�c\Ll^KEY^b
GWISK�TáR�Y^GJI%�

LEGEND:

Mobile node
Logical connection
Actual connection

þ'ñÅúzÿ�î�ø	�a`<� �+��Y^RSOPfUK�ßeYkMVGWM0OP\��^\�F'X�ßeYxs[ÁSsK�\��c_WOUY
F³MJOUlk\SO»nzs��c\oG�RzYxXS`�Ycb�_JKqMVKq�c_5s5I�IL�kM�R�KNK�\°sYk\LXtQLsGJKNX¢OP\�GWISK��c_WKN��Ycb0�^X¢ISYts�\SKGa �Y^_W¡tM�g*OP\¢w��c_JGJO�sQSf��c_

_WK�f���GWKNX�GJY¢_JYkQtGJOP\Sl�� Ç ÃS�cT�wSfPKNM,Ycbe�kX�ISYts�_WY^QtGWOU\Sl�wS_JY^GJYtsYkfPM�OU\�sfPQLXtK�d>`x\L�cT�O�s�ÁxYkQS_5sK7É'YkQtGJOP\Sl¤ÈÀdrÁSÉeÊ
P � �'Q¿gth�KNT�w�Yk_W�^fUfP` y _5XtKN_JKqX�ÉEY^QtGWOU\Sl,FEfPl^Y^_WOUGJIST�ÈÅh y ÉeF>Ê�P � }��©Q¥�^\LX�F'Xx´¿ISYts y \7d>K�T$�^\LX�d>OPMVGW�^\LsKEÝCKqsuGWY^_
ÈÀF y d'ÝrÊr_WY^QtGWOU\Ll P � � � QÌ� � G[IL�^MrRzK�KN\¢YkRLMVKN_J]kKNX�GJIL�cGrGWISK�_JKqpoQSOU_WK�T�KN\kG5MrY^\�_WY^QSGJOP\Sl�wL_JY^GJYtsYkfPM>bmY^_��kX�ISYts
\SK�Ga jYk_J¡tM>�c_WK�poQSO»GWK,XtOUÆ¥K�_WK�\oGebm_WY^T×GJILYkMJK�Y^\�nLÃxKqX�\SK�Ga jYk_J¡tME�^\LX�GWIL��G��^X¹ISYts�_JYkQtGJOP\Sl�wS_WYcGWYtsY^f�M�¼ XtY�\SYcG
MWs��^fUKrGJY�GWISK � \oGJK�_W\SK�GN½ÔP � ���'QÌ�
Ç ÃS�^T�wLfUKqM(Ycb*GWKNs5IS\LY^fPY^l^OPKNM(RL�^MJKNX�Yk\�GJISKr�^X�ISYtsET�YtXtKNf��c_WK �¾Ç(Ç6Ç � |o{t� ��� P �^|*Q¥Ëé��F>µé\SK�Ga jYk_J¡tMEÈÅ 'ISK�\

QLMJKNX�OP\¹�^X�ISYts>T�YtXtK�Ê0�c\LX�Î�fUQLKGJYxY^GJI P ��QÌ�

º®¸�º®¸�º �¢B1À / :F¾�À(Ç�:a'×9 È'<ýÀ;ú
� \�GJILK�MJKNs�Y^\LX7T�YxXSK�f%Y^b
T�Y^RSOPfPKrKN\x]oOP_WY^\ST�K�\oG5M�gx 'OP_JKNfUKqMJM�\SK�Ga jYk_J¡tM��c_WK>wzYkMJO»GWOUYk\SKNX�OP\��,wzK�_WOUwSILK�_5�cf*_WY^fPK�¼ ��G
GWISKrbm_JOP\Sl^KqM�Ycb3�,QS\SOP]^KN_WMW�cfzOP\tbm_W�kMaGW_JQ�suGJQL_JKrYcb3ISOUlkI�MJw�KNKNX�Ë�Feµ>M'�c\LX���F>µeMNgtwS_WY�]oO�XtOP\Sl[GWISK ° f��^MVG0fUOP\S¡ ±>GWY��
T�Y^RLOUfPK�QLMJK�_q½8P"� �'QÌ� � \�GWISO�MeT�YtXtK�fÌgzT�YkRSOPfUK,ISYkMVGWMeY^RtG5�cOP\�sY^\L\SKNsGJOP]oOUGa`�]oO��$lo��GJKN ���`tM0wSf��^s�KNX¹�cGeGJILK�RzY^_5XtK�_
RzKGa �K�KN\�GJISK� 'OP_WKNX°�c\�X¢ 'OP_WK�fPKNMWM�\SKGa �Y^_W¡tM���h0ISKNMJK�lo��GJKN ���`tMNg��cf�MJY�s��cfPfPKNX�RL�^MJK�MVGW��GWOUYk\LMNg3�ks�sKqMJM[w�YkOU\oGWMNg
T�Y^RLOUfPK$MVQSwLw�Yk_VG[MVGW��GWOUYk\LMrY^_�T�Y^RSOPfPK�MJQSwSwzY^_JG�_JYkQtGJKN_WMNg*�c_WK,KqpoQSOUwLw�KqX¢ 'OUGJI�OP\kGWK�_JbÅ�^s�KNM>GJIL�cG��cfPfUY� ·GWISK�T GJY
s�Y^T�T�QS\LOPsN��GJK� 'OUGJI�T�YkRSOUfPK$�^M> jKNfUfC�kMEnSÃtKqX�ISYoMaG5M��[h
Y�wL�c_JGJO�sOPwL��GWK�OP\�GWISK�\SKGa �Y^_W¡¥g¥��T�Y^RSOPfPK,ISYoMaG�T�Q�MaG
RzK� 'OUGJISOP\�_5�c\SlkK�Ycb6�$lo��GWK� 0��`$GJIL�cG>_WK�f���`tM'sY^T�T,QS\SO�s���GWOUYk\¹R�K�Ga jKNK�\�GWISK�T�Y^RLOUfPK[ISYoMaG>�^\LX¹Y^GJISKN_EwL�c_JGJOPKNMN�
Ç Æ¥KNsGJOP]^KNfU`kgtlk��GWK� 0��`tMCfUKN\LX�bmQS\�suGJOPY^\��cfPO»Ga`�GWY�T�Y^RSOPfPK>ISYoMaG5M6Rx`$�^sGJOP\Sl,�kM(wS_WY�ÃtOUKqMCbmYk_��,sK�_JGW�^OU\�XtQS_5��GJOPY^\�� � \

���



T�YkMVG+GJKqs5IS\SY^fPY^lkOUKqM�R��^MJKNX[Yk\[GWISK0lk��GWK� 0��`�T�YtXtKNfÀg^T�YkRSOPfUK0ISYoMaG5M3sN�c\,T�Y�]kKjRzKGa �K�KN\�lo��GJKN ���`tMNg��c\LX�OU\�T$�c\x`
MJ`tMaGWK�T$M0�[wS_WYtsKNXSQS_JKrs��^fUfPKNX�¼ IL�^\LXtY^Æ0½xYk_e¼ IL�c\�XtY�]^KN_N½o�cfPfUY� EM�MaG5��GWK>wzK�_JGW�^OU\SOP\Sl�GJY,GJISKrT�Y^RSOPfUKrISYoMaG'�c\LX��c\x`
Ykw�KN\�s�Y^\S\SKqsuGWOUYk\LM(GWY,RzKrGJ_5�c\LMVbmK�_W_WKNX�bm_WY^T"Yk\SK>lo��GWK� 0��`�GWY��^\SYcGWISK�_q�CF¬T�Y^RLOUfPK�ISYkMVG�T$��`�RzKr 'OUGJILOU\�_W�^\Sl^K
Y^b6MVKN]^K�_5�cf*lo��GWK� 0��`xM'�cGEGJILK,MW�cT�K�GJOPT�K�Yk_EY^QtG>Ycb(_5�c\SlkK�Ycb(�cfPf�lo��GJKN ���`tM�bmYk_>�c\¹K�ÃxGJK�\�XtKNX¹wzK�_WOPYxX�Y^b+GJOPT�Kk�
� \�GJILK�sN�^MJK�Ycb�MJK�]kK�_5�cf+lk�cGJKN ���`tMERzK�OP\Sl¹ 'OUGJISOP\�_W�^\Sl^Kkg%��MVOP\Sl^fPK�lk�cGJK� 0��`�OPMrGa`xwSO�s��^fUfP`�s5ISYoMVKN\�GWY�MJK�_W]^K��cfPf
GWISK�\SK�KqXSM'Y^b�GJILK�T�YkRSOPfUK�ISYoMaGq�
h0ISK�lk�cGJKN ���`�T�YxXSK�f�bmY^_WT$M�GWISK�RL�^MJOPM�bmY^_$��MVOPl^\LO»n�sN�c\oG,\xQST,R�KN_�YcbEGWKNs5IS\SYkfUYkl^OPKNM,�c\LX¤IL�^M��cf�MVY¢R�KNK�\

XtKqMJs�_JOPRzKNX,OU\�GJILK�fPOUGJK�_5��GWQS_WKUP � �Lg��k|*Q¿�CÎ��kXt_WOU\L�cGJI,KG6�cfÌ�cXtKqMJs�_JOPR�K�GWISK0lk��GWK� 0��`�T�YtXtKNfL�^MC�eGa �Yc´ÌGJOPK�_CMaGW_JQ�suGJQL_JK
 'ISKN_JK(GJISK6nL_WMVG%GWOUKN_3s�Y^\LMJOPMVGWM%Ycb*¼ �0nSÃtKNX�\SK�Ga jYk_J¡> 'O»GWI[ISYoMaG5M(���N�[IL��]xOP\Sl'T�Y^_WK(_JKqMVYkQS_5sKNM¥OP\�GWK�_WT�M�YcbLMVGJYk_W�^l^K^g
s�Y^T�wSQtGWOU\Sl°�^\LX@s�Y^T�T�QL\SOPsN��GWOUYk\%½C�c\LX¤GJISK¹MJKNs�Y^\LXÂGJOPK�_$Ycb,¼ T�YkRSOUfPK�ISYkMVGWM��N���  'OUGJIºfPOUT�OUGJKqX@sN�cwL�^RSOUfPOUGJOPKNM
s�Y^\S\SKqsuGWKNX$Rx`��� jKq�c¡�sYk\S\SKNsGJOPY^\�GWY�GJISKenSÃtKNX$\LKGa �Y^_W¡z½?P � �5QÌ�Ch0ISKrXtKn�\SO»GWOUYk\7�^XSY^wtGWKNX�bmY^_6GJISK>wSQS_Ww�YoMVKqM(Y^b
GWISOPM�GJILKNMJOPM
sY^_W_WKNMJw�Yk\LXSMzGJYeGJIL�cG�l^OP]^KN\�Rx`rÎ0�^XS_JOP\L��GWI�KG3�^fÀ�Pgq 'O»GWI�GJISKjKÃSsKNwtGJOPY^\�GWIL��G3Y^QS_
XtKnL\LO»GWOUYk\�XtYxKNM�\SYcG
�kMJMJQST�K��cfPf¥nSÃtKNX�ISYkMVGWM�GWY$R�K�lk�cGJKN ���`tMN� � G'O�M' jYk_VGWI7\SY^GJOP\Sl�GJIL�cG'GJIS_WK�K�Y^b
GWISKrbmY^QS_EMW�cfPOUKN\oG's5I��c_5�^suGWK�_WOPMVGJO�s�M
Y^b%T�YkRSOPfUKe�kX�ISYts'\SK�Ga jYk_J¡tMCO�XtK�\oGWO»nLKqX$Rx`$ijYk_WMJY^\�K�Gj�cfÌ�k�^\LX�XtO�MJs�QLMWMVKqX�OU\�MJKNsGJOPY^\7{t� {t� � �cf�MJY��cwSwLfU`,GJY[T�YoMaG
Ga`xwzKNM0Ycb
T�YkRSOPfUKrK�\x]xOU_WY^\LT�KN\oGWMjRL�^MJKNX7Y^\�GWISK�lk�cGJK� 0��`�T�YxXSK�fÌ�3R��c\LXt 'O�XxGWIt´¿s�Y^\LMVGJ_5�cOP\SKqX*gx]��^_JO��cRLfUKrs��cw��^sOUGa`
fPOU\L¡xMjÈmRzKGa �K�KN\[lk�cGJK� 0��`tM*�c\LX�T�YkRSOUfPK(ISYoMaG5MWÊæ�K�\SKN_Jlk`o´¿s�Y^\LMVGJ_5�cOP\SKNX>Y^wzK�_5��GWOUYk\%æ��c\LX�fPOPT�OUGJKqX�wSIx`tMVO�s��^fkMJKNs�QS_JOUGa`
XtQLK�GJY�GJISK�\���GJQL_JK�Ycb+ 'OP_JKNfUKqMJM0sYkT�T�QS\SO�s��cGJOPY^\LMTP �!�tgSw%� }5Q¿�

3OPl^QS_WK>{t� {�MJISY� EM6�[\oQLT�RzK�_�Ycb%ISYoMaG5M6sYkT�T�QS\SO�s��cGJOP\Sl[OP\7��lo��GJKN ���`�MJs�K�\L�^_JOPYL�+h0ISKET�YkRSOUfPKeILYkMVGjY^\�GWISK
fPKb¸GEO�MEsYkT�T�QS\SO�s��cGJOP\Sl� 'O»GWI���_WK�T�YcGWK�ISYkMVG'Y^\�GJISK�nSÃtKqX�\LKGa �Y^_W¡�GJIS_WY^QSlkI7Yk\SK�lk�cGJK� 0��`^go 'ISOPfUK�Ga �Y�YcGJILK�_
T�Y^RLOUfPK7ISYoMaG5M��^_JK�s�Y^T�T�QS\LOPsN��GJOP\Sl� 'OUGJI¤KN�^s5I°Y^GJISKN_[GWIS_JYkQSl^I°�¢MVKqsY^\�X¢lo��GWK� 0��`^� Ç ]^KN\°GJILY^QSlkI�GJISK�fP�kMaG
Ga �Y[T�Y^RSOPfPKEISYkMVGWM6 jYkQSf�X�R�K> 'O»GWISOU\7KN�^s5I$Y^GJISKN_N½ MCGW_W�^\LMJT�O�MWMVOPY^\�_5�c\SlkK^g�GWISK�`$sYkT�T�QS\SO�s��cGJKE]xO���GJILKelk�cGJKN ���`
_5��GWISK�_�GWIL�c\°XtOP_WKNsuGWfU`k� � \°�¹s�Y^\tnLlkQS_5��GJOPY^\�RL�kMVKqX¢Yk\�GJISK7�kX�ISYts$T�YxXSK�fÌg�GWISKNMJK$T�Y^RSOPfUK7ISYkMVGWM[s�Y^QSf�X�IL��]^K
s�Y^T�T�QS\LOPsN��GJKqX�XSOU_WKNsGJfP`^�(ße�^\LXtY^Æ�R�K�Ga jKNK�\�lk�cGJK� 0��`tM6O�M'\SY^GEMVISY� '\�OP\�GWISK�nLlkQS_JKk�
Ç ÃS�^T�wLfUKqM0Ycb3GJKNs5IL\SY^fPY^lkOUKqM6RL�kMVKqX7Yk\�GJISK�lo��GJKN ���`�T�YtXtK�f
�c_WK �¾Ç(Ç6Ç � |k{S� � � Ëé�
Feµ ÈÅ 'ISK�\�QLMJKNX�OU\�OP\t´

bm_5�^MVGJ_WQLsuGWQS_WK'T�YtXtK�Ê+�c\LX�â�ÁS�Ú\SKGa �Y^_W¡tM��CijISfP�^T[G5�^s�KGj�^fÀ�k�cf�MVY�T�K�\oGWOUYk\�XSKNXtO�s��cGJKNX�w��^s5¡^K�G(XS��G5��\SKGa �Y^_W¡tM�g
MJQLs5I��^M'�¹YkRSO»GWKÃ��c\LX�FE_5XtO�M�gL�^\LX�Io`xRS_WO�X�MJ`tMaGWK�T$M�gSMJQLs5I��^MeijKNfUfPQSf��c_Ed>OUlkO»G5�cf%vC�^s5¡kKG'd>�cGW��ÈÌi�d>v6d�ÊEP �k|*Q¿�

´þ¬� ��������� � �®$�&��'8
Fe\�OPT�w�Yk_VG5�c\oG+wL�c_JGCYcbLGWISK0T�Y^RSOPfUK0KN\o]xOP_JYk\ST�K�\oGC�c_WK6GWISK0T�YkRSOPfUK'XtKN]oO�sKqM3GJISKNT$MVKNfU]kKNMN�3ÁxKqsuGJOPY^\ � � � XtKNMWs_WOURzKNX
GWISK�s�QS_J_WK�\oG�MJw�KqsuGW_JQSTãYcb'T�Y^RLOUfPK�XtK�]xO�sKqM��^M[_W�^\Sl^OP\Sl�bm_WY^T T�YkRSOUfPK$GWK�fPK�wSISYk\SKNMNg3v6dEFeM��c\�X�fP�^wtGJYkw�s�Y^T�´
wSQSGJK�_5MeGJY�GWISK,s�Y^T�wSQtGWK�_5M>s�QS_W_JKN\kGWfU`�RzK�OP\Sl7KNT�RzKNXSXtKqX¹OP\¢s��^_WMNg�MVGJKN_JKNYkMNg�_WKbm_WOPl^K�_5��GWY^_5M'�c\LX�Y^GJISKN_>KN]^KN_J`tXS��`
�^wSwSfPOP�^\LsKqM���h0ISO�M�GJ_WK�\�X�GJY� 0�c_5XSMrK�T�RzKNXLXtOU\Ll�YcbEsYkT�wSQtGW�cGJOPY^\L�^f(wzY� jKN_[OU\Â�^\�OU\Ls�_JKq�^MJOU\Ll¹\oQLT�RzK�_[Y^b'XSK´
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INTERNET

MH

MH

MH

RHG

G

LEGEND:

Mobile Host
Gateway
Remote HostRH

MH
G

Wired Connection
Logical connection

Wireless connection

þ'ñÀú�ÿ
î�ø	�b`�� �C�¹YkRSOUfPK�ßEYoMaG5M0OU\¹�$â���GWK� 0��`�ÁtsKN\L�c_WOPY
]xO�sKNM'sN�c\�RzK[MVKNK�\¹�^M�GWISK�nL_5MaGEMVGJK�w�GWY� ��^_WXSMjGWISK�_JKq�cfPOPMW��GWOUYk\7Y^b3Ë�K�O�MVKN_N½ M0]xOPMJOPY^\�Ycb+QSRSO�pkQLO»GWY^QLMEs�Y^T�wSQtGWOU\LlL�
h0ISO�M�MJKNsGJOPY^\ÂXtO�MWsQLMWMVKqM�GJILK7s��^wL�cRSOPfPO»GWOUKqM�YcbEsQL_J_WK�\oG[T�Y^RSOPfPK7sYkT�wLQtGJKN_WM[�^\LX�GJILK�OP_,XtKN]^K�fPY^wLT�KN\oG[Y�]^K�_�GWISK
f��^MVG[XtKNsN�^XtK$�c\�X�O�XtK�\oGWO»nLKqMrGJISYoMVK�wS_WY^RLfUKNT�M�Y^b6GWISK$T�Y^RSOPfUK�KN\o]xOP_JYk\ST�K�\oGrGJIL�cG��c_WK,_WK�f���GWKNX¹GWY�GJISK$XtKN]xOPs�KNM
GWISK�T$MJK�fP]^KNMN�
�¹YkRSOPfUK$sYkT�wSQtGJKN_WMrlkK�\SKN_W�^fUfP`¹IL��]^K�MJOUlk\SO»nzs��c\oGWfU`¹fPY� jKN_�MVwzKNs�O»n�sN��GWOUYk\LMrGJIL�^\�GWISK�OP_[MVGW��GWOUYk\L�c_W`�sYkQS\oGJKN_V´

wL�^_VG5M�� � \Â� � � �c��wL�cwzK�_qg;LY^_WT$�c\�KG,�^fÀ�¢P �k}*Q�XtO�MWsQLMWMVKqX¢GJISK7s5I��cfPfUKN\Sl^KqM�Ycb�GJISK�T�YkRSOUfPK$K�\x]xOP_JYk\ST�K�\oG��c\LX
wS_WKNMJK�\oGWKNX�GWISK�GWKNs5IS\SO�s��^f�MJwzKNsOUn�sN��GJOPY^\�M[Ycbe��\xQST�RzK�_�YcbEwzY^_JGW�^RSfUK�sY^T�wSQSGJK�_5M�GJIL�cG, �K�_WK�w�YkwSQSf��c_���G�GWISK
GWOUT�K^�(h3�cRLfUK�{t� � gkGW�c¡kK�\$bm_WY^T¥P �^}tgxw%� �^��QÌgxMJQST�T��^_JO�MJKNM6MJwzKNsOUn�sN��GJOPY^\�M(bmYk_�MJO»Ã$v6deFeMNgx�[GW�^RSfUK�G0s�Y^T�wSQtGWK�_0�c\LX
��wzY^_JGW�cRLfUK�v�i>��Fef»GWISY^QLl^IÉSY^_WT$�c\�KG[�cfÌ�%XtY�\SY^G�XtOPMWsQ�MJM�OUG�OU\°XtK�GW�cOPfÌg%O»G�MJISYkQSfPX¢RzK$\SYcGWKNX�GJIL�cG�MVYkT�K�Y^b
GWISK$MVwzKNs�O»n�sN��GWOUYk\LMrOU\¢GJISK�G5�cRSfPK$�c_WK�XtOUÞ�sQSfUG�GJY¹sYkT�wL�c_WK^� � \�wL�^_VGWOPs�QSfP�^_Ng¥wS_WYtsKqMJMJY^_�sfPYts5¡�MVwzK�KqXSM�s��c\L\SYcG
RzK�sYkT�wL�c_WKNX�XtOP_JKqsuGWfU`��^s_WYkMWM0wS_WYtsKNMWMJY^_�Ga`xw�KqMERzKNs��^QLMJK�YcbCXtO»Æ¥K�_WK�\�sKNMeOU\¹wL_JYtsKqMJMJY^_'�^_Ws5ISOUGJKqsuGWQS_JKk�jFefPMJYLgSOUG
MJK�KNT�M,MVYkT�K� 'IL�cG,XtY^QLRtGVbmQSfjGJI���G�GWISK�RL�cGVGWK�_W`¢fPO»bmK�GJOPT�KNM,l^OP]^K�\�bmYk_[GWISK7h3�c\LXt`°�^\LX¤i��^MJOUY�XSK�]xOPs�KNM,�c_WK�bmY^_
s�Y^\LMVGW�^\kG0QLMJK^gt 'ISO�s5I�wS_JKqMVQLT��^RSfP`�O�M�GJILK�sN�^MJKebmYk_�GJISK�FEwLwSfUK[µeK� 0GWY^\��¹KNMWMJ�^l^K>v+�kX7�^\LX�GWISK�w�Yk_VG5�cRSfPKrv�i>�
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s�Y^T�wS_WKNMWMVOPY^\�s��c\�_WKNXtQ�sK�MaGWY^_5�clkK>_WKNpoQSOP_JKNT�K�\oGWM'�^\LX�GJIL�cG'GJISK�QLMJK�Ycb+OP\kGWK�_WwS_WKGJKqX�MWs_WOPwtGJOP\Sl�fP�^\Sl^Q��cl^KqM0s��c\
\SY^GEY^\SfP`�_WKNXtQ�sKrGJISK[MJOPÛ�K�Ycb+KÃtKNs�QtGW�^RSfPKNM0RSQtGe�^fPMJY�K�\SIL�^\LsK�MJYcb¸Ga 0�c_WK>wzY^_JGW�^RSOPfUOUGa`�P �^}*Q¿�
h0ISK�v6dEF>M�fPOPMVGJKqX°OP\°GW�^RSfUK�{t� � IL��]kK��cwSwS_WY�ÃtOUT$�cGJK�fP`¢�^\ÂY^_5XtKN_[YcbET$�clk\SOUGJQLXtK7fUKqMJM,T�K�T�Y^_W`�GWIL�c\°GWISK

wzY^_JGW�^RSfUK�v�i>g��c\LX£\SYk\SK¹s��^\ºMJQSwSwzY^_JG�XtO�MV¡£Xt_JOP]^KqM��AijYkT�wL�c_WOU\Ll�ÉE�^\LXtYkT F's�s�KNMWM$�¹K�T�Y^_W`¬ÈÀÉEFe��Ê�bmY^_
GWISK�XtKN]xOPs�KNM[OP\°GWISK�Ga �Y¹GW�^RSfPKNM�MJISY� EM�GWIL��G,GJISK��cT�Y^QL\kG,IL�^M�OU\Ls�_JKq�^MJKNX�RzKGa �K�K�\¤Y^\SK7�^\LX�Ga �Y�Y^_5XtK�_5M�Y^b
T$�clk\SOUGJQLXtK�bm_WY^T � ���^�7GWY�{c|k|k{t�$h0ISO�M�O�MrGJISK�s��^MJK,bmY^_[wzY^_JGW�^RSfUK�v�i�M��^M� �K�fPf6�^M�v6deFeMN�:SYk_[v6dEF>M�g�GJISO�M
XtKN]^KNfUYkwST�K�\oG7sYk_J_WKNMJw�Yk\LXSM,GJYÂ��MJOUlk\SOUn�s��^\kG�OPT�wS_WY�]^K�T�KN\kG�OP\ºGJK�_WT$M�Ycb[MVGJY^_5�clkK�sN�cwL�ksOUGa`^� LY^_$wzY^_JGW�cRLfUK
v�i�MNgS 'ISO�s5I�QLMVK�XtO�MJ¡�Xt_JOP]^KqMjbmY^_'\SYk\o]kY^f���GWOUfPK>MVGJYk_W�^l^K^goGWISOPM'XSK�]^KNfUYkwST�K�\oG'sY^_W_WKNMJw�Yk\LXSM6GJY$MVQLwSw�Yk_VG0bmYk_'T�Yk_JK
s�Y^T�wSfPKÃ$�cwSwSfPO�s���GWOUYk\LMC�c\�X�R�K�GVGJKN_jMJQSwSwzY^_JG(bmY^_6T�QSfUGJOUGW�kMV¡xOP\SlL�+h0ISKEYkRLMVKN_J]��cGJOPY^\�Ro`WSYk_JT$�c\�K�Gj�cfÌ�cGWIL��GjXSOPMJ¡
Xt_WOP]^KNMe�c_WK�\SYcGE �K�fPf
MJQSOUGJKNX�bmYk_ET�Y^RSOPfPK�K�\x]xOU_WY^\ST�KN\kG5MEMVGJOPfUf3�cwSwSfPOPKNMN�jµEYk\SK[Y^b3GWISK[v6deFeMEfPO�MaGWKNX�OP\�GW�cRLfUK,{S� {
s�Y^T�K� 'O»GWI¹XtOPMJ¡�XS_JOP]^KqM�gS�^f»GWISY^QSlkI�T�OP\SO���GJQL_JK�XtO�MV¡�Xt_WOU]kKNM'�c_WK�MaG5�c_JGJOP\Sl�GJY�RzKNsYkT�K[��]��^OUf��cRLfUK��^M0YkwtGJOPY^\�M�bmY^_
ISOPl^IS´ÌKN\LX�vjdEFeMNg
MJQLs5I¢�kMrGJISK7ijYkT�w��^p�OPv¥Feä,�
ijYkT�T�Yk\�bmYk_rGJISK�Ga �Y�G5�cRSfPKNMrO�MrGJIL�cG�v6dEF³T�K�T�Y^_W`�MJOUÛNKNM
_WK�T$�cOP\��cRzY^QtGe�^\�Yk_WXtKN_0Ycb+T��^l^\SOUGJQ�XtK�fUY� �K�_�GJI��c\�GJIL�cG'Ycb+w�Yk_VG5�cRSfPK�v�i�M��
��OUT�OUGW��GWOUYk\LM�OP\ÄGWK�_WT�M7Ycb�MVGJYk_W�^l^K�s��^wL�^s�O»Ga`£�c_WK�OPT�wzY^_JGW�^\oG�bmY^_��c\x`£�^wSwSfPOPsN��GWOUYk\é�c\LXÄ\LYÂfUKqMJM�MVYÂbmY^_

XtO�MVGJ_WOURSQSGJKNX�YkRt±aKNsG,�cwLwSfUO�s��cGJOPY^\LMN� � \°lkK�\SKN_W�^fÀg3�cfPf6�cwLwSfUO�s��cGJOPY^\LM�XtKNMJOUlk\SKNX¢bmYk_�T�Y^RSOPfPK$K�\x]xOU_WY^\ST�KN\kG5M�T�Q�MaG
�cGVGJKNT�wtG�GJY�T�OU\LOUT�O�MVK$MVGJY^_5�clkK�_WKNpoQSOP_JKNT�K�\oGWMN��h0ISO�M��cwSwLfUOPKNMrGWY�GWISK�RL�^MJO�s[bmYxYcGWwS_WOU\oG�YcbjGJISK$�cwLwSfUO�s��cGJOPY^\��^M
 �K�fPf��^MjGWY$_JQS\oGWOUT�K�MaGWY^_5�clkK>Y^b3XS�cGW�S�
h0ISK$wzK�_5MJOPMVGJKN\kG,lk�cw°XtKqMVwLO»GWK��cRLMJY^fPQtGJK$OP\Ls�_JKq�^MJKNM�OP\Â��]��^OUf��cRLfUK$MVGJY^_5�clkK�R�K�Ga jKNK�\�GJILK�Ga jY�sN��GJKNl^Yk_JOPKNM�Y^b

T�Y^RLOUfPK�XtKN]oO�sKqM'O�M'\SYcGWK� �Y^_JGJIx`7�^\LX�_JKNwS_WKNMJK�\oGWM'��lkK�\SKN_W�^f¥GJ_WK�\LX*� y \SK[MJY^QS_5sKkg�Át�cGa`k�c\��c_5��`k�c\��c\%gkOPXtKN\oGJOUnLKNX
GWISOPMeGJ_WK�\�X¹ 'O»GWI�� � ������wS_WKNXSOPsGJOPY^\¹GWIL��G[¼ÂP  ®QPISOPfPK�T�Y^RSOPfPK�K�fPK�T�KN\kG5ME 'OPfUf3OPT�wL_JY�]kK�OU\��^RLMJY^fPQtGJK��^RSOPfUOUGa`^g�GJISKN`
 'OPfUf0�cfP 0��`xM�RzK�_WKNMJY^QS_5sK�´ÌwzYxY^_�_WK�f���GJOP]^K�GWY�MVGW��GWOPs�K�fPK�T�K�\oGWMN½¢P � ���*Q¿�¹ÁtOUT�OPfP�^_,s��kMVKqM�GJY�GJIL�cG�YcbEMVGJY^_5�clkK$s��c\
RzK�T��kXtK[bmYk_�YcGJILK�_�s5IL�c_5�^sGJK�_WO�MaGWOPsNMEYcbjT�YkRSOPfUK�XtK�]xO�sKNMNg%MJQLs5I��^MrwS_WYtsKqMJMJOU\Ll�w�Y� �K�_��c\�X���]��cOPfP�^RSfPK[\SKGa �Y^_W¡
RL�^\LXt 'O�XxGJI�gLXtO�MJs�QLMJMJKNX�OP\�MJKNsGJOPY^\LME{S� }L� �,�c\�X�{S� ��� },_WKNMJw�KqsuGJOP]^KNfU`k�

º®¸�ù®¸w" ¹�D)È�¼HÀ�=x=�½����Á¹�È;Ç À%D
Át�cGa`k�^\L�c_5��`k�^\L�c\%½ M(YkRLMJK�_W]��cGJOPY^\7GJIL�cGeT�Y^RSOPfUK[s�Y^T�wSQtGWK�_5M'�c_WK�_JKqMVYkQS_Ws�K´¿w�YxYk_�s�Y^T�wL�c_WKNX7GJY�MVGW�cGJOPY^\L�^_J`�s�Y^T�´
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O�s��^\kGWfU`�fPY� jKN_7�N����s�Y^T�wSQtGWOU\Sl�wzY� jKN_,sYkT�wL�c_WKNX�GWY�nSÃtKNXÂISYkMVGWMN½�P � ��QÌ��FEfUGJISYkQSl^I SYk_JT$�c\°K�G��^fÀ�+XtY¢\SYcG
XtO�MWsQLMWM0wS_WYxs�KNMWMVOP\Sl�w�Y� �K�_'K�ÃtwSfUO�sOUGJfP`^gxG5�cRSfPK�{t� � MVQLwSw�Yk_VG5M�GJISO�M'\SY^GJOPY^\%�
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ijv6Z"�cG[�7ISOPl^ILK�_[sfPYts5¡�MVwzK�KqX�GWIL�c\��c\x`¹Y^b6GJILK�vjdEFeMN�$FE\�OU\oGJKN_JKqMaGWOU\Ll�YkRLMVKN_J]��cGJOPY^\�O�MrGJI���G�GJISK$XtKN]xOPs�KNM
 'OUGJI¹GWISK�fPY� 0´¿w�KN_VbmYk_JT$�c\�sK�ijv6ZeM>Y^\���]kK�_5�clkKr_WKG5�cOP\���MJOUlk\SO»nzs��c\oGWfU`�ISOUlkISK�_>RL��GJGJKN_J`�fUOUbmK[GWIL�c\�GWISYkMJK[ 'OUGJI
ISOPl^IS´ÌwzK�_JbmY^_WT$�c\Ls�K�ijvjZeMN�7h0ISO�M�MJQSwSwzY^_JGWM��c\�YkRLMVKN_J]��cGJOPY^\�Rx`°ijISfP�^T[G5�^s�KG��^fÀ�%GJIL�cG$¼ wzY� jKN_�_JKqpoQSOU_WKNX¢Rx`
GWISK�s5ISOPw@OP\Ls_WKN�kMVKqM��^M$�¢bmQS\LsGJOPY^\ºYcbrGJISK¹s�fUYts5¡°bm_WKNpoQSKN\Ls`¥½�P �k|*Q¿� � \ÄsY^T�wL�^_JO�MJY^\Â 'OUGJI£GJILK � ´¿RSO»G�ijv6Z>M
wzY^wSQLfP�^_$ 'O»GWI � ���c��v6dEF>M�g0�cfPf0GJILK�ijvjZeM$fPOPMVGJKqX£OU\@GW�^RSfUK�{S� {¢�c_WK¹}k{�´¿RSOUGN�£ËÄISOPfUK�GJILK�sfPYxs5¡ÂMJwzK�KNXLM�bmY^_
GWISK[v6dEF>M'OP\�GJISO�M0GW�^RSfPK�IL��]^K�OP\Ls_WKN�kMVKqX�MJOUlk\SOUn�s��^\kGWfU`¢ÈmQSw�GJY��^\�Y^_5XtK�_0Ycb+T$�clk\SO»GWQLXtK�bmYk_'GJISK[F>ÉE��´¿RL�^MJKNX
v6deFeM5Ê>s�Y^T�wL�^_JKqX�GJY�GJISYoMVK�fPOPMVGJKqX�OP\�G5�cRSfPK�{S� � g%sfPYts5¡�MJwzK�KNX�bmY^_�wzY^_JGW�cRLfUK�v�i�MrIL�^MrOP\Ls_WKN�kMVKqX¹K�]kK�\¢T�Yk_JK
Xt_5�cT$�cGJO�s��cfPfP`[Rx`�T�Y^_WK�GJIL�^\�Ga jY�Y^_5XtKN_WM+Y^bzT$�clk\SOUGJQLXtKk�3d>KNMJwSOUGJKe�kXt]��c\Ls�K�T�K�\oG5M+OU\$v6deFÄwS_WYxs�KNMWMVOP\Sl�wzY� jKN_Ng
GWISK$lk�^w�RzKGa �K�K�\�wS_WYtsKNMWMJOU\Sl�w�Y� �K�_�Y^bjf��cwtGWY^w�v�i�M��c\LX¢v6dEF>M�IL�kM>_WK�T$�^OU\SKqX�bm_WY^T � ���^��GJY�{^|^|k{S�,h0ISO�M
MJQSwSwzY^_JGWM�Át��Ga`o�c\L�^_W��`o�c\L�^\%½ M�wS_JKqXtO�suGJOPY^\@XtOPMWsQ�MJMJKNX°OP\@MJKNsGJOPY^\@{S� }L� ��GJIL�cG�T�Y^RLOUfPK�XSK�]xOPs�KNM, 'OUfPf'�cfP ���`tM�RzK
_WKNMJY^QS_5sK�´ÌwzYxY^_�_JKNfP�cGJOP]^K>GJY�MVGW�cGJO�s>Yk\SKNMTP � ���*Q¿�
�¹Q�s5I�fPOP¡^K0GJILKeMaGWY^_5�clkKjfPOUT�OUGW�cGJOPY^\LMjXtOPMWsQ�MJMJKNX,OU\�MJKNsGJOPY^\�{t� }S� �Lg^fUOPT�O»G5��GJOPY^\�MCOU\$wL_JYtsKqMJMJOP\Sl�w�Y� �K�_C_WKNpoQSOP_JK

�^wSwSfPOPsN��GJOPY^\�M6XtKqMVOPl^\SKqX,bmY^_6Ykw�KN_W�cGJOPY^\�OP\�T�Y^RSOPfUKeK�\x]xOU_WY^\ST�KN\kG5M+GJY�R�Kr�^M(fPOPl^IoGa jKNOUlkIoG+OP\$GWK�_WT�M6Ycb*wS_WYtsKNMWMJOU\Sl
_WKNpoQSOP_JKNT�K�\oGWM��^Mjw�YoMJMJOPRSfUKk�Ch0ISOPM0s�Y^\LMVGJ_5�cOP\oGjO�Mj\LYcG'MVwzKNs�O»n�seGJY�XtO�MaGW_JOPRSQtGWKNX7Y^Rt±aKqsuG'�cwSwSfPO�s���GWOUYk\LMjRSQtG'�cwSwSfPOPKNM
GWY��cfPf%�cwSwSfPO�s���GWOUYk\LM0Y^\�T�Y^RSOPfPK�XSK�]xOPs�KNMN�
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 'ISO�s5IÂMJQLs5IÂsYkT�wLQtGJKN_WM,�c_WK3�é�c\LX� 'OPfUf�sY^\oGWOU\xQSK$GWY�RzK3�Ä_JKqMaGW_JO�suGWKNX°sYkT�wL�c_WKNX¢GJY�GJISKNOU_�MaG5��GJOPY^\��c_W`�sYkQS\t´
GWK�_WwL�c_JGWMN��h0ISK�sYkT�w��c_WOPMJY^\�RzKGa �K�KN\�GWISK � ���^���^\LX¢{^|^|k{$T�YkRSOPfUK$sYkT�wSQtGJKN_WM��^fPMJY�MJISY� �KNX���sYk\LMVO�XtKN_W�^RSfUK
OP\Ls_WKN�kMVK7OU\¤sN�cwL�^RSOPfUOUGJOPKNM��c\LXÂ_JKqXtQLsuGWOUYk\°OU\£MVOPÛ�Kk�¢Fe\¤�c_WKN�¹Y^b'bmQS\LsGJOPY^\L�^fUOUGa`�YcbEwL�^_VGWOPs�QSfP�^_�OP\oGJK�_WKNMVG�O�M[GWISK
XtKN]xOPs�KNMN½z\LKGa �Y^_W¡oOP\Sl�Y^wtGWOUYk\LM��,ËÄISOPfUK�\SYk\SK�Ycb(GWISK � ���^�7v6deFeM[sN�cT�K, 'OUGJI�RSQSOPfUGJOP\� 'OP_WK�fPKNMWM>s�Y^\S\SKqsuGWOU]xOUGa`^g
GWISK[{c|^|o{�v6dEF>M0l^KN\SK�_5�cfPfU`�IL��]kK>��sY^\�MVO�XtK�_5�cRLfUK>\oQLT�RzK�_�Ycb�\L�cGJOP]^Kr\SKGa �Y^_W¡xOU\Ll[Y^wtGWOUYk\LMN�3ËÄILOUfPKrGJISO�M0�cfPfUY� EM
\SKN ¬Ga`xwzKNM0Y^b+�^wSwSfPOPsN��GJOPY^\�M6GWY�_JQS\�Yk\�T�Y^RLOUfPK�XtK�]xO�sKNMNgtOUGe�cf�MVY�T$�c¡kKNM0XtK�T$�^\LXSM0Y^\�GJILK[MVY^b¸Ga ��^_JKrY^wzK�_5��GWOU\Sl
Yk\�GWISKNMJK�T$�^s5ISOP\SKNMN�
Ze\LXtK�_
GJILKjISKq�^XtOP\Sl�¼  'OP_JKNfUKqMJM3sYkT�T�QS\SO�s��cGJOPY^\%gP½5SYk_JT$�c\�K�G+�^fÀ��XtK�nL\SKjnL]^K��c_WKN�^M�OU\, 'ISO�s5I[\SKGa �Y^_W¡rOPMWMVQLKNM

_WK�f���GWKNX7GJY�GJILK�T�YkRSOPfUK�KN\o]xOP_JYk\ST�K�\oG'w�YoMVK[s5I��cfPfUKN\Sl^KqM6GWY�MVY^b¸Ga ��^_JK�XtKqMVOPl^\%�(XSOPMWsYk\S\SKNsGJOPY^\%gtfPY� ¬R��c\LXt 'O�XxGWI%g
ISOPl^I�RL�c\LXS 'OPXxGWI[]��c_WOP�^RSOPfUOUGa`^g�\SK�Ga jYk_J¡>ISKGWK�_WY^l^KN\SK�OUGa`��c\LX�MJKNs�QS_JOUGa`r_JO�MV¡tM¢P �k}*QÌ� � \[lkK�\SKN_W�^fÀgqT�Y^RSOPfUKjsY^T�wSQSGJK�_5M
�^_JK�\LYcG,_WKNMVGJ_WO�suGJKqX�GJY¢ 'OU_WK�fPKNMWM[\SK�Ga jYk_J¡tM�RLQtG��^fPMJY�Y^b¸GJK�\@��]��^OUfjYcbE 'OP_JKqXÂsYkT�T�QS\SO�s��cGJOPY^\° 'ISKN\ÂwzYkMWMVOPRSfPK^�
h0ISO�M6MJKNsGJOPY^\$XtO�MJs�QLMWMCOPMWMJQSKNM+_WK�f���GWKNX,GJY[T�YkRSOUfPK'\SK�Ga jYk_J¡xOP\Sl*�Ä 'OU_WKNX,�c\LX� 'OP_JKNfUKqMJM��ÄRo`[bmY^fPfUY� 'OP\Sl�GJILKEY^QtGWfUOP\SK
MJQSl^lkKNMVGJKqX7Rx`:LY^_WT��^\�K�GE�cfÌ�L�c\LX�RS_WOU\Ll^OP\Sl�OU\�Y^R�MVKN_J]���GWOUYk\LM6bm_JYkT YcGWISK�_EMJY^QL_Ws�KNMN�
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_WKNpoQSOP_JK'OP\tÍLQLK�\Ls�KEY�]^KN_+GJISKEKN\Ls_W`xwtGJOPY^\�wL�^_W�^T�KGJKN_WM0ÈÅK^� lL�PgkIL��]kK'MVwzKNs�OP�^fLwS_WKbmKN_JKN\LsKqM+_JKNlk�c_5XtOP\Sl�sOPwSISKN_6MVQLO»GWKNM
Yk_j¡kK�`$fPK�\Sl^GJILM5Ê6�^_JKr�^sNsY^T�T�YtXS��GWKNX*�¹LY^_jGJISKqMVKr_JKq�^MJY^\LMNgkGJ_5�c\LMJw�Yk_VGJ´ÌfPK�]kK�f�K�\Ls�_J`xwtGWOUYk\�XtYxKNMj\SY^G�\SKqsKqMJMW�c_WOUfP`
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v(_WY^RLfUKNT�M(_JKNfP�cGJKNX,GWY�T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\Sl�ÈÅMJKNsGJOPY^\¢{S� �xÊ'�c\�X¹wSIx`tMVO�s��^f�T�Y^RSOPfPO»Ga`�ÈÅMJKNsGJOPY^\¢{S� �kÊ's��^\¹R�K��^XSXS_JKqMJMJKNX�Rx`�OU\Ls�_JKq�^MJOU\Ll$T�YkRSOPfUOUGa`
MJQSwSwzY^_JGCY^\�T�YkRSOPfUK0sYkT�wLQtGJKN_WMNgcRSQtGCGWISO�M+OPM+fPOU¡kK�fP`�GJY�OP\Ls_WKN�kMVKjGJISK0_WKNpoQSOP_JKNT�K�\oGWM3Y^\,wS_WYxs�KNMWMVOP\Sl�gcMaGWY^_5�cl^K��c\LX
RL�cGVGWK�_W`$fUOUbmK>Yk\�GWISK>T�YkRSOUfPK�sY^T�wSQSGJK�_5MrÈÅMJKNsuGWOUYk\�{S� }oÊu�CßEKN\LsKkgx�kXSXt_WKNMWMVOP\Sl,Y^\SK>l^_WY^QSw�Y^b�wS_WY^RSfPK�T$MjT$�c¡^KqM6OUG
IL�^_WXSK�_0GJY$�kXSXt_WKNMWM��^\SYcGWISK�_q�
d>KNMJwSOUGJK[GWISK[]��c_WOPKGa`7Y^bCGJISK�wS_JYkRSfPK�T$MeXtO�MWsQLMWMVKqX�OU\�GWISK�wL_JKN]oOPY^Q�M0GJIS_WK�K,MVKqsuGJOPY^\�M�gz�$\xQST�RzK�_>YcbCl^KN\SK�_5�cf
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nL]kK�MJQLs5I¹GWISK�T�KqM��>_JKqMVYkQS_Ws�K[KNs�Y^\SYkT�`kgzs�Y^T�T�QS\LOPsN��GJOPY^\�MeKqsY^\LY^T�`kgzGJ_5�c\LMJwL�c_WK�\�s`�]xMN�¥�� ��^_JKN\SKNMWM�g�fUYtsN��GJOPY^\
T$�c\��cl^KNT�K�\oG��^\LX¤XSOPMWsYk\S\SKNsGJKqXÂY^wzK�_5��GWOUYk\%�Âh0ISK�nL]kK7GWISK�T�KNM�s�Y^\LMVGJOUGJQtGWK¹��ISOPl^IS´ÌfPK�]kK�f0MV`x\oGJISKqMVO�M�YcbEGWISK
wzYkMWMVOPRSfPK��^wSwS_WYk�ks5ISKNM0GWY��kXSXt_WKNMWMVOP\Sl$GWISK�s5IL�cfPfUKN\Sl^KqMEwzYkMJKNX�Ro`�GWISK�T�YkRSOPfUK,K�\x]xOU_WY^\ST�KN\kGq��h0ISK�GWISK�T�KqMr�^_JK
_WK�]xO�MVOUGJKqXºOU\¬s5I��cwtGWK�_7�¤ 'ISK�_WK�GWISK�`@bmY^_WT�GJISK¢RL�^MJOPM�bmY^_�¡^K�`ºXtKqMVOPl^\éXtKqsO�MVOPY^\�M�OP\¬sYk\S\SKNsGJOPY^\Ä 'OUGJIAY^QS_
�^_Ws5ISOUGJKqsuGWQS_JK>bmY^_>�^XSXtOP\Sl�T�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG0GJY$YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX7T�O�XSXtfPK� 0�c_WK>bm_W�^T�KN jYk_J¡tMN�
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�� 0�c_WK�\SKqMJM� 0�^M�OU\x]kY^fP]^KNX%�,\SK�Ga jYk_J¡¢ISKGWK�_WY^lkK�\SKNO»Ga`£ÈÅMJKNsuGWOUYk\¤{t� �L� � Êg+XSOPMWsYk\S\SKNsGJOPY^\éÈÀMVKqsuGJOPY^\£{t� �L� {^Êug3RL�^\LXx´
 'O�XxGJI�]��c_WO��cRSOPfUOUGa`$ÈÅMJKNsGJOPY^\${t� �L� �oÊugcMJKNs�QS_WO»Ga`�_WOPMJ¡tM0ÈÅMJKNsuGWOUYk\�{S� ��� �kÊ��^\LX�Q�MJ�^l^K0sYkMVG'ÈÅMJKNsuGWOUYk\�{S� ��� �oÊu�+ârK�\SKN_W�^fUfP`^g
GW_W�^\LMVw��c_WK�\oG(MVYkfUQtGWOUYk\LMC �Y^QSf�X�ISO�XtK'GWISKNMJKEwS_WY^RSfPK�T$M3bm_WY^T³�cwSwLfUO�s��cGJOPY^\LMC 'ILOUfPKeMJY^fPQtGJOPY^\LM(RL�^MJKNX�Y^\$�� 0�c_WK�\SKqMJM
 �Y^QSf�X�_WKNpoQSOP_JK'T�Y^RLOUfPKE�cwSwLfUO�s��cGJOPY^\LM+GWY��^XLXt_JKqMJMCGJISKEwL_JYkRSfUKNT$MCGJILK�T$MVKNfU]kKNMN�FLY^_6�^wSwSfPOPsN��GWOUYk\LM�g^GJ_5�c\LMJwL�^_JKN\Ls`
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O�MCISOPl^ILK�_6�^wSwSfPOPsN��GJOPY^\$s�Y^T�wSfPKÃtO»Ga`kgcRzKNs��^QLMJK'KÃxGJ_5��sYtXtK
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 'OUfPf
fPOU¡kK�fP`�_WKNMJQSf»GEOP\�OU\Ls�_JKq�^MJKNX�XtK�]kK�fPY^wST�KN\kG0GWOUT�K^�
h0ISO�MCGWISK�T�Kes�Y^_W_JKqMVwzY^\�XSM+GJY,��GW�cÃxYk\SY^T,`[Ycb%�kXS�cwtG5��GWOUYk\�MaGW_W�cGJK�lkOUKqM+wS_WY^wzYkMJKNX�Rx`�Át�cGa`k�^\L�c_5��`k�^\L�c\wP � ���*Q
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(collaboration)

(no system support)
Laissez−faire

(no changes to applications)
Application−transparent

Application−aware
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QLMJKNM,GWISK¹deYkT��^OU\£µe�^T�K¹Áx`tMVGJK�T�ÈÀd>µrÁSÊ,GJY¢GJ_5�^s5¡�ISYoMaG�fPYxsN��GWOUYk\@�c\�X¤��heijv¯K�ÃoGWK�\LMJOPY^\°GWY��^fUfPY� "Y^wzK�\
s�Y^\S\SKqsuGWOUYk\LM(GWY,RzKrT�OPl^_5��GWKNX�GWY�\SKN éK�\�Xtw�YkOU\oG5M��kM6T�YkRSOUfPKrISYkMVGWMjY^RtG5�cOP\�\SKN  � v@�kXSXt_WKNMWMVKqM��+h0ISK��cwSwS_WYk�ks5I
_WKNpoQSOP_JKqM$\SYÂs5IL�^\Sl^KqM�GJY�GWISK � v MJQSRLMVGJ_5��GWK¹RSQtG�XSYoKqM�_WKNpoQSOP_JK¹T�YtXtOUn�s��cGJOPY^\ºYcb�GW_W�^\LMVwzY^_JG�wS_WYcGWYxs�Y^f�M$�c\LX
�^wSwSfPOPsN��GJOPY^\�M'��G'R�Y^GJI�Ycb3GJILK[sY^_W_WKNMJw�Yk\LXtOP\Sl�ISYoMaG5M��
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C�øxìNð^î�ñ<�
íqñÅõzôºïSô
ù|{þ�6øoî�ïtíNñÀõ�ô
ËÄISKN_JKr�¹Y^RLOUfPK � v¤Q�MVKqMCGJILKeISYkT�Kr�^XSXS_JKqMJM(�kM6�^\�OU\x]��c_WO��c\oG(ISYkMVGjO�XtKN\kGWO»n�K�_0�c\LX�GW_W�^\LMVOPK�\oGjsN�c_WK´¿Ycb*�^XSXS_JKqMJMJKNM
bmYk_e_WY^QtGWOU\Sl�gSGWISK,Áx\SYxKN_JKN\�MJs5ISKNT�K[QLMJKNM0GWISK � \oGJKN_J\LKGeISYoMaGW\L�cT�K�bmYk_EO�XtK�\oGJOUn�sN��GJOPY^\��^\LX�GJILK � vé�^XLXt_JKqMJM'bmY^_
_WY^QtGWOU\LlL��h0ISOPM�QLMJK7Y^bEGJILK7Ga �Y¢XS�cGW��K�\oGJOUGJOPKNM,OPM�wzK�_WIL�cw�M�T�Y^_WK7\���GJQL_W�^f(GJI��c\ÂGWIL��G�Ycbr�¹Y^RSOPfPK � v+�+ËÄISK�\
��T�Y^RLOUfPK�ISYkMVG[T�Y�]^KNM>GWY���\SK� ³sYk\S\SKNsGJOPY^\�w�YkOU\oGqg�OUG�Y^RtG5�cOP\LM���\SK�  � v �^XLXt_JKqMJM�ÈÅK^� lL�Pg�]xOP�¹drßrijv�Ê��c\LX
wzK�_JbmY^_WT$M���MJKNs�QS_WK�drµ>Á�QSw¥XS�cGJK^g
RSOP\LXtOP\Sl�O»G5M�ISYkMVGJ\��cT�K�GJY�GJISK$\LK�  � v¶�kXSXt_WKNMWM���F'b¸GWK�_�GWISK�QSwzXL��GJK$I��^M
s�Y^T�wSfPKGJKqX*gtbmQtGWQS_WK�_JKqMVYkfUQtGWOUYk\LM�Ycb
GJISK�T�Y^RLOUfPK�ISYkMVGN½ M0\L�cT�K� 'OPfUf*_WKGWQS_W\7GWISK�\SK� ·�^XLXt_JKqMJMN�+d>µrÁ�K�\oGJ_WOUKqMjbmY^_
T�Y^RLOUfPK�ISYkMVGWM�IL��]kK>��h0OUT�K�´¿h
Yc´¾�%OP]^K�ÈÅh'h'�
Êj]��cfPQSKrYcb3Û�K�_WYLgxT$�c¡xOP\Sl,GJISK�K�\oGW_JOPKNM�QS\LsN�^s5ISKq�cRSfPK^�+h0ISK��cQSGJISYk_WM
YkRLMVKN_J]kK�GJIL�cGjÛ�KN_JY^´Ì]��^fUQSK'h'h'�
MCIL��]^K'fPKNMWM(OPT�wL�^sG6Y^\$MWs��^fP�^RSOUfPOUGa`[GJI��c\$Y^\LKesYkQSfPX�RzKefPKNX�GWY[R�KNfUOPK�]kK^gkR�Kqs��cQ�MVK
s�Y^_W_JKqMVwzY^\LXSK�\oG(\SYtXtKNM6w�KN_VbmYk_JT�OP\Sl[fPYxY^¡xQSwLM6 'OUfPfzsN�cQLMJK0GJILKe\L�^T�KrMVKN_J]kK�_C_WKNs�Y^_5X�bmYk_(GWISKeT�Y^RLOUfPKeISYoMaGq½ M6\L�cT�K
GWY�RzK$s��^s5ILKNX¹Rx`�GJILK�s�Y^_W_JKqMVwzY^\�XtK�\oG>\LYxXSK^½ M>Y� '\�\L�cT�K�MVKN_J]kK�_q�rËÄILK�\¢GJISK$sYk_J_WKNMJwzY^\LXtKN\oGe\SYtXtK�OU\LO»GWOP�^fUfP`
_WKNMJY^fP]^KqM0GJISK,T�Y^RSOPfUK,ISYkMVGN½ ME\��cT�K^g�GJISK�d>µrÁ�GW_JKNK[ 'OUfPf3R�K,GJ_5��]^KN_WMJKNX7bm_JYkT×GJISK,_JYxYcG>QS\oGJOPf�GWISK�\L�^T�K,MJK�_W]^K�_
ISYkfPXSOU\Sl�GWISK��cQtGWISY^_WOUGW��GWOU]kK�FE´Ì_WKNs�Y^_5X�bmY^_�GWISK$T�Y^RSOPfPK�ILYkMVG�I��^M�RzK�K�\�bmYkQS\LX*�$F'b¸GWK�_�GWISK�OU\LO»GWOP�^f(_JKqMVYkfUQSGJOPY^\%g
GWISKrs�Y^_W_JKqMVwzY^\�XtK�\oGj\LYxXSK^½ M6\L�^T�KrMJK�_W]^KN_6 'OPfUf¥_WKGW�^OU\��,sN�^s5ISKqX$_JK�bmK�_WK�\Ls�KEGWY�GWISK>T�YkRSOUfPKrISYkMVGN½ M6\��cT�KrMJK�_W]^KN_Ng
KN]^K�\�GWISY^QSlkI�GJISK[FE´Ì_WKNs�Y^_5X�bmYk_0GJISK[T�YkRSOUfPK�ISYoMaG'O�M'QS\LsN�^s5ISKq�cRSfPK^�¢LQtGJQL_JK�_WKNMJY^fPQtGJOPY^\�M0Ycb3GJISK�T�Y^RLOUfPK�ISYkMVGN½ M
\L�^T�K' 'OUfPftGJILK�_WKbmY^_WKEMVGW�c_JG(XtOP_JKqsuGJfP`,�cG(T�Y^RSOPfUK'ILYkMVGN½ MC\L�cT�KEMJK�_W]^KN_Ngc��]kY^O�XtOU\LleGW_W��]kK�_5MJ�^foY^b�GWISK0bmQSfPf�drµ>Á,GW_JKNK^�
h0ISK,KÃxGJKN\LMJOUYk\LMEGWY�heijv¬GW�c¡kK�GJILK�bmYk_JTÚYcb6��MVKN_JOPKNM>Ycb(YkwtGJOPY^\�MeOP\LsfPQLXtKqX¹OP\�GJILK�heijv·Á!ÏrµçMVKNl^T�K�\oG5M��

d>QS_WOU\Sl�sYk\S\SKqsuGJOPY^\�MVK�GJQSw%goGWISK>T�YkRSOUfPKrISYkMVGjQLMJKNM��$¼ T�OUlk_W�cGJK�´ÌwzK�_WT�O»GJGJKNX%½kYkwtGJOPY^\7GJY�\LK�l^Y^GJO���GWK>��GWY^¡kK�\� 'OUGJI
GWISK7sYk_J_WKNMJwzY^\LXtKN\oG�\LYxXSK^�¹h0ISO�M�GJYk¡^KN\�O�XtKN\kGWO»n�KNM�GWISK�T�Y^RLOUfPK$ISYkMVGN½ M[Ykw�KN\°sY^\L\SKNsGJOPY^\LM�OP\LXtKNw�KN\LXtKN\kGWfU`�Y^b
OUGWM � v³�^XLXt_JKqMJMN�£ËÄISK�\£GJILK�T�YkRSOUfPK�ISYkMVG$fP�cGJKN_��^s�poQSOP_WKNM���\SK�  � v³�kXSXt_WKNMWM�g6O»G7MJK�\LXLM$�¤¼ T�OUlk_W�cGJKk½CÁ�Ïrµ
wL�ks5¡^K�G�s�Y^\oGW�^OU\LOU\Sl�GWISK�GJYk¡^K�\¢GJY�GWISK�sYk_J_WKNMJwzY^\LXtKN\oGr\SYtXtKk��h0ISK�sYk_J_WKNMJwzY^\LXtKN\oGr\SYtXtKk½ M7ÈmT�YtXtO»n�KNXLÊ�heijv
OPT�wSfUKNT�K�\oGW�cGJOPY^\Âs��^\�GJISKN\°QSwzXL��GJK7O»G5M�_JKqsYk_WXSM�Y^b0GJISK$Ykw�KN\ÂsY^\L\SKNsGJOPY^\LMNg
MJQLs5I�GJIL�cG[GJILK�K�\LXSw�YkOU\oGWM[_JK�bmK�_
GWY�GJISK�T�YkRSOUfPK$ISYoMaGq½ M�\LK�  � v �^XSXt_WKNMWM�OP\LMaGWKN�kX¢Y^b0GJISK$YkfPX*��h0ISK7�^QtGJISYk_WM�wL_JKqMVKN\kG[�^\�OPT�wSfPK�T�K�\oGW�cGJOPY^\°Y^b
GWISK�OP_'MJs5ISKNT�KeOP\$GJISK>bmY^_WT³Ycb
��T�YxXSO»n�sN��GWOUYk\$GJY�GJISK � v(]x�,heijv@OUT�wSfPK�T�K�\oG5��GJOPY^\�OU\�GJISK��%OP\xQtÃ$¡^K�_W\SKNfÀ�Ch0ISK
OPT�wSfUKNT�K�\oGW�cGJOPY^\��^fPMJY�MVQLwSw�Yk_VG5Me�kXt]��c\Ls�K[T�OUlk_W�cGJOPY^\¹Ycb(s�Y^\S\SKqsuGWOUYk\LM�gzOUbCGJISK,T�YkRSOPfUK[ILYkMVGN½ ME\SKN  � v¬�^XSXS_JKqMJM
O�M'¡x\SY� '\�OU\��^Xt]��^\LsKk�

C�ñÅìqð^ÿ3ìNìqñÅõzô
h0ISK,wS_WY^wzYkMJKNX¹MWs5ISK�T�K�s�Y^\LMVGJOUGJQtGWKNM�¼ �^\�K�\�Xx´ÀGWYc´¿K�\LX¹�^_Ws5ILO»GWKNsuGWQS_WK�bmY^_ � \kGWK�_W\SKGrISYkMVG>T�YkRSOUfPOUGa`z½FP � � � g¥w%� � � �*Q
�^\LX�OPMrGWISK�_WKbmYk_JK$XtKqMVOPl^\SKqX�GWY¹�^XSXt_WKNMWM>GJISYoMVK$s5IL�^fUfPK�\Ll^KNMrY^bjGWISK$T�Y^RSOPfUK�KN\o]xOP_JYk\ST�K�\oG�GJIL�cG[�c_WK�_WK�f���GWKNX�GJY
wSIx`tMJOPsN�cf¥T�Y^RSOPfUOUGa`�ÈÅMJKNsGJOPY^\¹{t�"�^Ê6_W�cGJISKN_�GJIL�^\�GJILYkMJKr_WK�f���GWKNX�GJY�T�YkRSOPfUK�XtKN]oO�sKqM�Y^_0T�Y^RSOPfUKr\SK�Ga jYk_J¡xOP\Sl�ÈÀMVKqsu´
GWOUYk\LME{t� }��c\LX�{t� ��_JKqMVwzKNsGJOP]^K�fP`SÊu�C�%OP¡^K��¹YkRSOPfUK � v+gtGJILK[MV`tMVGJK�T bmYxs�QLMJKNM0Y^\�GJILK[�^XSXt_WKNMWM�T�OUlk_W�cGJOPY^\7wL_JYkRSfUKNT
ÈÀMVKqsuGJOPY^\Ä{t�"�t� � Ê��^\LX@XSYoKqM�\SYcG��kXSXt_WKNMWM�GWISK¹wS_WY^RSfPK�T$M�YcbrfUYtsN��GJOPY^\S´¿XtKNw�KN\LXtKN\kG$OP\tbmY^_WT$��GWOUYk\@Yk_�T�OPl^_5��GWOU\Sl
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fPYts��cfPOUGa`�ÈÅMJKNsGJOPY^\LME{S� �S� {,�c\LX�{t�"�t� },_JKqMVwzKNsGJOP]^K�fP`SÊu�CZE\LfUOP¡^K[�¹YkRSOPfUK � v+gtGJILK[MV`tMVGJK�TáXtYxKNM0\SY^G'MJQtÆ¥K�_0bm_WY^T"GW_JOU´
�^\Sl^fPK�_JYkQtGJOP\Sl�Y^_'OPT�w�KqXtOUT�KN\kG5MEXtQSK�GWY�nL_WK� 0�cfPf%sY^\SnLl^QS_5��GWOUYk\7Yk_'OU\Slk_JKqMJMjnLfUGJKN_JOP\Sl�gSRSQtGEOUGeXtYxKNM'I���]^KrYcGJILK�_
fPOUT�OUGW�cGJOPY^\LMN� SYk_�K�ÃS�cT�wSfPK^gxO»G'O�M�\SYcG'wzYkMWMVOPRSfPKebmYk_jGa �Y�sY^_W_WKNMJw�Yk\LXtOP\Sl�wL�^_VGWOUKqM(GWY�T�Y�]kK>MJOUT,QSfUGW�c\LK�Y^Q�MVfP`��c\LX
QS\LKÃtw�KqsuGWKNXtfP`^gSRzKNsN�cQLMJK�sY^\L\SKNsGJOPY^\�T�OPl^_5��GWOUYk\�_WKNpoQSOP_JKqMjKq�^s5I�Ycb�GWISK�T GJY$MVKN\LX���¼ T�OUlk_W�cGJK^½SÁ!Ï�µ·wL�^s5¡kKG�GJY
GWISK>Y^GJISKN_N� � b�RzYcGWI�s5IL�^\Sl^Ke�kXSXt_WKNMWM6MJOUT,QSfUGW�c\LK�Y^Q�MVfP`^goR�Y^GJI�Á�ÏrµAwL�^s5¡kKGWM6 'OUfPf¥R�KrMVKN\oG6GJY,GJILKeY^f�X��kXSXt_WKNMWMVKqM��
�¹YkRSOPfUK � v¤XtYxKNM6\SYcG0MVQtÆ¥K�_jbm_WY^T¯GJISO�M6wL_JYkRSfUKNT�gkRzKNsN�cQLMJK'GJILKeISYkT�Kr�clkK�\oGjMJK�_W]^KNM6�^M6�^\��c\Ls5ILY^_6wzY^OP\oG6 'ISYoMVK
�kXSXt_WKNMWMEXtYxKNM'\LYcG>s5IL�^\Sl^Kk�jFe\SYcGWISK�_EwL_JYkRSfUKNTá 'OUGJI�GWISK,Áx\LYoKN_JKN\¹�cwSwS_WYk�ks5I�O�ME_WK�f���GWKNX�GJY��^wSwSfPOPsN��GWOUYk\t´ÌfPK�]kK�f
sN�^s5ISOP\Sl�Ycb*d>µrÁ�_JKqMVYkfUQSGJOPY^\LMNæ^MJY^T�KE�cwSwLfUO�s��cGJOPY^\LM+¡kK�K�w�sYkwSOPKNM+Ycb¥]��cfPQSKNM(_JK�GJQS_W\SKNX�Rx`�drµ>Á�_WKNMJY^fPQtGJOPY^\�M'ÈmK^� lL�Pg
]xO��[GWISKTt�\ i!s?Z?h*i~}6�!X?g'qH\^]�_�bmQS\LsuGWOUYk\�ÊjOU\�MaGWKN�^X7Ycb�_WK´¿_WKNMJY^fP]oOP\Sl�GWISK�T R�K�bmY^_WK>Kq�^s5I�QLMJK^� � \��^XSXSO»GWOUYk\%gSXtO�MJs�Y^\t´
\SKqsuGWOUYk\LM[ÈÅMJKNsGJOPY^\¹{t� �L� {^Ê��c_WK�w�YxYk_JfP`7MJQSwSwzY^_JGJKNX%ætO»b+GJILK�T�YkRSOPfUK�ISYoMaG'bÅ�^OUf�M�GJY$T�OPl^_5��GJK�OUGWM'Ykw�KN\¹sY^\L\SKNsGJOPY^\LM
 'OUGJISOP\�GJISK�GWOUT�K�bm_5�cT�K[�cfPfPY� jKqX�RzKbmY^_WK�heijv£GJOPT�KqM'Y^QSGNgxGJILKNMJK[sY^\L\SKNsGJOPY^\LM0 'OPfUf*RzK�fPYkMVGN�

p økî�ì��6øxðcíqñmò�ø
LYxs�QLMJOU\Sl�KÃSsfPQLMJOU]kK�fP`�Yk\¹GJILK��kXSXt_WKNMWMET�OUlk_W�cGJOPY^\¹wS_WY^RLfUKNT�g�GJILK�MWs5ISK�T�K�sN�c\�RzK�MVKNK�\��kMe�$GW_W�^\LMJw�Yk_VGJ´Ìf���`^KN_
�^f»GWK�_W\L��GWOU]kK�GWY���Y^RSOPfUK � v+��h0ISK�QLMJK$Ycb�\SY^\S´¿sN�^s5ISKq�cRSfPK,drµ>Á¢K�\oGW_JOPKNMrGWY�T$�^OU\oGW�^OU\¢GJILK�fPK�]kK�fCY^bjOP\LXtOP_JKqsuGJOPY^\
_WKNpoQSOP_JKqX�bmY^_jfUYts��cGJOPY^\�T$�c\L�^l^KNT�KN\oG6OPMj�[MJOUT�wSfPK>�^\LX�K�fPK�lo�c\oGjMJY^fPQtGJOPY^\�GWIL��GjMJK�KNT$MCGJY�nSGj\���GJQL_W�^fUfP`� 'OUGJI$GWISK
K�ÃxO�MVGJOP\Sl � \oGJKN_J\SK�GjwS_WYcGWYtsY^f�M(�^\LX$MVKN_J]xO�sKqM��+h0ISKET$�cOP\7Xt_5�� 'RL�ks5¡[OPM6GJILKe_WKNpoQSOP_JKNT�KN\oGCGJIL�cGjOPT�wLfUKNT�KN\oGW��GWOUYk\LM
Y^b(GJ_5�c\LMJwzY^_JG>wS_WYcGWYxs�Y^f�MeRzK�QSwzXL��GJKqX�Yk\¢�^fUf3wL�c_JGJOPKNMrOP\x]^Y^fP]^KqX�OU\�sYkT�T�QS\SO�s��cGJOPY^\� 'OUGJI¢T�Y^RSOPfUK�sYkT�wSQtGJKN_WMN�
h0ISO�M0_WKNpoQSOP_JKNT�KN\oGjO�M'�,MJK�_WOUYkQLMjOUT�wzKNXtOPT�K�\oG'GJY��^XtYkwtGJOPY^\�R�KN`^Yk\LX�_WKNMJKN�^_Ws5I$KN\o]xOP_JYk\ST�K�\oGWM0�^\LX7sN�c\7K�ÃtwSfP�^OU\
 'Ix`�GJILK��^wSwS_WYk�ks5I�IL�^M�\SY^G�RzKNs�Y^T�K��,MJK�_WOUYkQLM0sYkT�wzKGWO»GWY^_�GJY��¹YkRSOUfPK � v@OP\ �¾Ç h�°KÆ¥Y^_JGWMjGJY�XtKq�cf¥ 'O»GWI7GWISK
�kXSXt_WKNMWMjT�OPl^_5��GWOUYk\�wS_WY^RLfUKNT��

ù®¸�º®¸�º 9 ��� /�$ ½
�¹YkRSOPfUK y Þ�sK�Ë�Y^_W¡tMaG5��GWOUYk\�QLMJOU\Sl�â�Át���%OP\S¡°ÈÅ� y Ëºâ�� � Ê�P � |k}tg � |^�tg � | �'QC 0�^M>�[±aYkOU\oG�wS_JY^±aKNsG>RzKGa �K�K�\
GWISK[ZE\SOP]^KN_WMJOUGa`$Ycb3ßeK�f�MVOP\S¡xOÌgLdeOPl^OUGW�^f Ç poQSOPwST�K�\oGrijY^_Ww�Yk_W�cGJOPY^\%gtµeY^¡xOP���c\�X�h
K�fPKNs�Y^T 3OP\SfP�^\LX*�(h0ISK�wS_WYc±aKqsuG
OP\LsfPQLXtKqX°GWISK�XtKqMVOPl^\@�c\LX�OPT�wSfUKNT�K�\oGW�cGJOPY^\ÂY^be�c\¤�^_Ws5ISOUGJKqsuGWQS_JK�GJIL�cG��cfPfPY� EM[T�Y^RSOPfPK7ISYoMaG5M7ÈmKk� l��UgCf��cwSGJY^w�MWÊ
GWYÂsY^\L\SKNsG$GJY�GJISK � \kGWK�_W\SKG�GWIS_JYkQSl^IÄ�°â�Át� \SK�Ga jYk_J¡¥�éh0ISK�� y ËÄâ�� � �^_Ws5ILO»GWKNsuGWQS_WK�O�M�RL�kMVKqX@Yk\¤GWISK
lo��GJKN ���`�T�YtXtK�f%XSOPMWsQLMWMJKNX�OU\�MVKqsuGWOUYk\�{S� {S� {S�3h0ISK�lo��GJKN ���`tM��c_WKrsN�cfPfUKqX���Y^RSOPfUK�´aijYk\S\SKqsuGJOPY^\�ßEYkMVGWM�ÈÀ�¢i�ßeM5Ê
�^\LX$GWISK>T�YkRSOUfPK>s�Y^T�wSQtGWK�_5Mj�^_JKrs��^fUfPKNX���Y^RSOPfUK�µEYtXtKqM>ÈÀ��µeM5Êu�(h0ILKr�^_Ws5ISOUGJKqsuGWQS_JKeOPM0XtKqMVOPl^\SKqX�GJY�RzK>QLMJKNX�OU\
s�Y^\�±aQS\�suGJOPY^\� 'OUGJI¹�¹YkRSOUfPK � v}P � } � g � �k|'Q¿�

� �



C�øxìNð^î�ñ<�
íqñÅõzô
h0ISKj� y ËÄâ�� � �c_5s5ISOUGJKNsGJQS_WK�¼ _WK�wLfP�ksK�P M§QcGJISK(s�fUOPK�\oGJ´¿MJK�_W]^KN_zw��c_5�^XtOPl^Té 'OUGJI[�'s�fUOPK�\oGJ´ÌT�KNXSOP�cGJY^_J´¾MVKN_J]kK�_zwL�c_5�^XtOPl^T�½
P � |!�xg�w%� � }^}��'Q¿�%heijv�sYk\S\SKNsGJOPY^\LM%R�K�Ga jKNK�\�T�Y^RSOPfPK6sfPOUKN\oGWM��^\LX�_WK�T�YcGWKeÈ¸nSÃtKqXLÊ%MJK�_W]^KN_WM*�^_JK ���4�ð��� ��G%GWISK6�¢i�ß�g
 'ISO�s5I��^suG5Mj�kM0��T�KNXSOP�cGJY^_'XtQL_JOP\Sl�sY^T�T,QS\SO�s���GWOUYk\�RzKGa �K�K�\�T�Y^RSOPfPKrs�fUOPK�\oGWM0�^\LX$nSÃtKqX�MJK�_W]^KN_WMN�"Ã$h0ISK�MVwSfPOUGV´
GWOU\Sl�Ycb6GJISK�sYk\S\SKNsGJOPY^\��cfPfUY� EMEGJISK�QLMJK�Y^bjXtOUÆzKN_JKN\kG�wS_WYcGWYxs�Y^f�MeRzKGa �K�KN\¹GJILK���µ¯�^\LX��¢i�ßç�c\�X�RzKGa �K�K�\
GWISKE�¢i�ßÄ�c\�X[GWISK0nSÃtKNX�ISYoMaGq�3h0ISO�M+O�M(�c\��^Xt]��^\kG5�clkK^g�RzKNs��^QLMJK0MVGW�^\LXS�^_WX�heijv�OUT�wSfPK�T�K�\oG5��GJOPY^\�M+IL��]^K�R�KNK�\
MJISY� '\�GJY$wzK�_JbmY^_WT wzYxY^_WfU`�Y�]^K�_' 'OP_WK�fPKNMWM0fUOP\S¡tM�P }^|*Q¿�0� y ËÄâ�� � QLMJKNME�$MJwzKNsO��cfU´¿wSQS_Ww�YoMVK�wS_WYcGWYxs�Y^f%MVGW�ks5¡7Y^\
GWISKe��µE´¿�¢i�ßéfUOP\S¡��c\LX$s�Y^\x]^KN\kGWOUYk\L�cftheijv/- � vÂRzKGa �K�K�\�GWISKe�¢i�ßé�^\LX�GJILK'nSÃtKNX�ISYoMaGq��ÈÀh0ISKe�^_Ws5ISOUGJKqsuGWQS_JK
wS_WKNMJK�\oGWKNX,OU\�s5IL�cwSGJK�_C��Y^bLGJILOPM+GWISKNMJO�M3bmY^fPfUY� EM+��MVOPT�OUf��c_(�^wSwS_WYk�ks5I%� Ê�h0ILKE� y ËÄâ�� � wS_JY^GJYtsYkftMaG5�^s5¡[QLMJKNX,Y^\
GWISK> 'OP_WK�fPKNMWM6fPOU\L¡$w�KN_VbmYk_JT$M6�,\xQST�RzK�_�Ycb�bmQS\LsuGWOUYk\LMN�^3OP_WMVGNgxOUG0MJISOPK�f�XSM�T�Y^RSOPfUKr�cwSwLfUO�s��cGJOPY^\LM6bm_JYkT"XtOPMJ_WQSwtGJOPY^\
OP\¢â�Át��sY^\L\SKNsGJOP]oOUGa`�Ro`�wzK�_JbmY^_WT�OU\Sl�GJ_5�c\LMJwL�c_WK�\oGE_WKNs�Y^\S\SKqsuGWOUYk\LM��rÁxKNs�Y^\LX*gzOUGrs��^\�RzK,sYk\tnLlkQS_JKqX�GJY�MVIxQtG
XtY� '\�GWISK7â�Át��fPOU\S¡¢OU\°sN�^MJK�sY^\L\SKNsGJOPY^\LM��^_JK�O�XtfUK��^\LX�_JKNKNMVGW�^RSfUO�MJI�GWISK�fPOU\S¡¢ 'ISK�\°XS�cGW��O�M�GJ_5�c\�MVT�OUGVGJKqX*�
h0ISO�MjOPM0XtYk\SKEGW_W�^\LMVw��c_WK�\oGJfP`[GWY,�cwLwSfUO�s��cGJOPY^\LM��c\�X�s��^\�_JKqXtQLs�K'GJISK�sYoMaG0�^MWMVYts�OP�cGJKNX� 'OUGJI�â�Át� s�Y^\S\SKqsuGWOU]xOUGa`^�
� y ËÄâ�� � wL_JY�]xO�XtKNM�¼ ��MVYts5¡^K�GCOU\oGJKN_VbÅ�ksKkgc 'ISO�s5I�O�M(MJOUT�OPfP�^_+GJY[�^\LX�ISOUlkISfP`,sYkT�wL��GWOURSfPK0 'O»GWI�GJISKEÎ�KN_J¡kK�fPK�`

MJYts5¡^KG5M����N� �^M� �K�fPfe�^M�GWISK¹ËÄOP\LXtY� EM�MJYts5¡^KG5M�½®P � |k}tg0wSw%� {:^x}�QÌ�é� y ËÄâ�� � MVYts5¡kKGWM�K�ÆzKqsuGJOP]^KNfU`@K�T,QSfP�cGJK
Î'ÁtdE-�ËÄOP\LXtY� EM[MJYts5¡^K�GWM[�^\LX�GJ_5�c\LMJwL�^_JKN\kGWfU`�fUK�G,�cwSwLfUO�s��cGJOPY^\LM�Yk\�GJISK���µ"QLMJK$GJILK7heijv/- � v¯MaG5�^s5¡�Y^b�GWISK
�¢i�ß��'h0ISK�� y ËÄâ�� � �^_Ws5ISOUGJKqsuGWQS_JK¢�cf�MVY@OU\Ls�fUQ�XtKNM��Âf���`^KN_7Ycb,OU\LXSOU_WKNsGJOPY^\¬�^R�Y�]kK¹GJISK�KÃxGWK�\LXtKqX¬MJYts5¡^KG
bmQS\�suGJOPY^\��cfPO»Ga`�GWIL��GC�cfPfUY� EM3MJYxs5¡kKG5M%Y� '\SKqX�Rx`�T�YkRSOPfUK0�cwSwLfUO�s��cGJOPY^\LM�GJYrR�K�_WK�RzY^QS\LX,��G3_JQS\oGWOUT�K^�^SYk_
K�ÃS�cT�wSfPK^g
����µ¶GJI���G>s�Y^\S\SKqsuG5M'GJY�����F>µ T$��`7 'O�MVI�GWY7K�Ãts5I��c\SlkKrOUGWMr� y Ëºâ�� � MJYts5¡^K�GWM[ÈÅ 'ISOPs5I¢�c_WK�Y^wtGWOUT�O�MVKqX�bmY^_
Ykw�KN_W�cGJOPY^\�Y�]^K�_0GWISK,â�Át�ãfPOU\L¡tÊ0bmY^_EYk_WXtOP\L�^_J`7Î'ÁtdE-�ËÄOP\LXtY� EM'MJYts5¡^K�GWMN�6�%OP¡^K[MVGW�^\LXS�c_5X�MVYts5¡^K�GWMNgS� y Ëºâ�� �
MJYts5¡^KG5MCwS_WY�]xOPXtKEheijvÂ�kMC �K�fPf��^MjZed>vÂOP\kGWK�_JbÅ�^s�KNMN�
h0ISKN`��^_JK'OPT�wSfUKNT�K�\oGJKqX��^M(�[¡^K�_W\SKNfSKÃxGJKN\LMJOUYk\�Yk\��%OP\xQtÃ
�^\LX���XS`o\��cT�OPsrfPOU\L¡7fPOURS_5�c_W`�ÈÅdr���3Ê�Y^\�ËÄOP\LXtY� EMN�
ËÄISOPfPKjGWISKE� y Ëºâ�� � �c_5s5ISOUGJKqsuGJQL_JK0�cfPfUY� EM3T�Y^RLOUfPK'�cwSwSfPO�s���GWOUYk\LM
GJY�_WK�T$�cOP\�f��c_Wl^KNfU`�QS\��� ��^_JKjYcb�T�YkRSOUfPOUGa`^g

GWISKr�^_Ws5ILO»GWKNsuGWQS_WK�¼ �^fPMJY[wS_WY�]xOPXSKNM(��w�YoMJMJOURLOUfPO»Ga`�GWY�OPT�wLfUKNT�KN\oG�KN\SIL�c\�sKNX$bmQS\LsuGWOUYk\L�cfPOUGa`�\LK�KNXSKNX$Rx`�QLMJK�_5M( 'ISY
�^_JK$�� 0�c_WK,Y^b6GJILK$OUT�wL�ksuGWM[Ycb0T�YkRSOPfUOUGa`��c\�X¢ 'OP_WK�fPKNMWM�sY^T�T,QS\SO�s���GWOUYk\%½¹P � |^}xg3w%� }5Q¿���¹Y^RLOUfPK$sfPOUKN\kG5M[s��^\¢RzK
XtOP]xOPXSKNXÂOP\°Ga �Y�wzY^_JGJOPY^\LM� 'ISK�_WK7Yk\SK7_WKNMJOPXSKNM[Yk\°GJILK���µ×�c\LX�GWISK�YcGJILK�_�Yk\°GJILK��¢i�ß��3h0ILOPM ���5¡1�)�����4�
�©�u�<�©�?� MaGW_JQ�suGJQL_JK��cfPfPY� EM6GWISK[�¢i�ßHGWY$w�KN_VbmYk_JT �ksuGWOUYk\LM0Y^\�R�KNIL�cfUb+Ycb3GJISK[��µ��?SYk_E��sY^T�wSfPKÃ��cwSwSfPO�s���GWOUYk\%g
MJQLs5IÂ�^M,��XtO�MaGW_JOPRSQtGWKNX�GW_W�^\LMJ�ksuGWOUYk\�wL_JYtsKqMJMJOP\Sl�sfPOUKN\oGNg3GJISK�T$��±aY^_WOUGa`�Ycb'GWISK$bmQS\LsGJOPY^\L�^fUOUGa`°s��^\�RzK7wLfP�ksKNX
Yk\7GWISK��¢i�ß¶�c\LX�sYk\kGW_JYkfUfPKNX�bm_JYkT"GJILK���µ[�Sh0ISO�M's��^\�_WKNXtQ�sK>GJISK��cT�YkQS\oG0Y^b3XS�cGW��GJ_5�c\LMJT�OPMWMJOUYk\7_WKNpoQSOP_JKqX
Y�]kK�_0GJILK�â�Át� fUOP\S¡¥� � \�MJY^T�K[sN�^MJKNM�GJILK,â�Át�ãfUOP\S¡�s��^\�RzK�GW�^¡^KN\�XSY� '\�XSQS_JOP\Sl�GWISK�Y^wzK�_5��GWOUYk\%gS 'ISO�s5I¹s��c\
_WKNXtQ�sK�sYoMaGq�
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h0ISK>� y ËÄâ�� � wS_WYcGWYtsY^f�MaG5�^s5¡,s�Y^\LMJO�MaG5M(Ycb¥GWIS_JKNKET$�cOP\�wS_WYcGWYxs�Y^f�M��3F�G6GWISK'GJYkw�O�MCGJILK>� y Ëºâ�� � ÁtYxs5¡kKG
v(_WYcGWYtsY^f�ÈÅ��ÁtvjÊ� 'ILOPs5I¬�^fUfPY� EM�GWISK¢_WK�T�Y^GJK�T$�c\��cl^KNT�K�\oG�Ycb�MJYts5¡^KG5M�RzKGa �K�KN\ºGJISK���µ²�^\LXÄ�¢i�ß�� � \
GWISK�T�O�XSXtfPK�O�MEGWISK,� y ËÄâ�� � d>�cGW��ijI��c\S\SKNf
v6_JY^GJYtsYkf6ÈÅ��d�ijvjÊe 'ISO�s5I��cfPfUY� EM'GJISK,T�QSfUGJOPwSfPKÃtOU\Ll7Ycb(heijv
s�Y^\S\SKqsuGWOUYk\LM(�c\�X�Z>dev@XS��G5�cl^_5�cT$M+Y�]kK�_(��MJOU\SlkfUK'QL\LXtK�_WfP`oOP\Sl[s�Y^\S\SKqsuGWOUYk\%�3F�G6GJISKERzYcGJGJYkT¯O�M+GJILKe� y Ëºâ�� �
ËÄOP_JKNfUKqMJMr�%OP\S¡�v(_WYcGWYxs�Y^f0ÈÅ�¹Ëé��vjÊug%�7T�YxXSO»nLKqX�]kK�_5MVOPY^\¹Y^bCGJISK�v+Y^OP\kGrGJY�v+Y^OP\kG�v(_WYcGWYxs�Y^f�Èmv(v(v�Êug�MJQSOUGW�cRLfUK
bmYk_EXS��G5��GW_W�^\LMVbmK�_'Y�]^KN_Eâ�Át�ãfUOP\S¡tM��

{Î�6øoî�ïSíNñÅõzô
ËÄISKN\SK�]kK�_�heijv/- � vHsYk\S\SKNsGJOP]xO»Ga`�O�M>_WKNpoQSOP_WKNX*g¥����µ�wSf��^s�KNMr��â�Át��XS��G5�7sN�cfPf�GWY����¢i�ß[�*h0ISK���µçs��c\
s5ISYxYoMVK�Y^\SK0Y^bzMJK�]^KN_W�^ft�¢i�ßeMNgcRSQtG6��s�fUYoMVKN_+��i�ß@ 'OPfPftGa`xwSOPsN�cfPfU`�OP\Ls�QS_(�rfUY� �K�_CsYoMaGqg�KNMJw�KqsO��cfPfU`�O»b¥T�Y�]^K�T�KN\kG
Yts�s�QS_5M(�^s�_JYoMJM+\L�cGJOPY^\L�^fSRzY^QS\LXL�c_WOUKqM��3ËÄISK�\�GWISK>��µésYk\S\SKNsGWM(GJY[�[�¢i�ß�gk��wL_JY�Ãt`[O�M6s�_JKq��GJKqX�Y^\�GJILKe�¢i�ß
GWY��^sG,�^M�T�KqXtO���GJYk_�bmY^_[GJISK���µ XtQL_JOP\Sl�GJILK7wzK�_WOUYtX�Ycb0GWISK7sYk\S\SKqsuGJOPY^\���h0ILK7�¢i�ß �^fPMJY�s_WKN�cGJKqM[�¹\SKN 
]xOP_VGWQL�cf+\SK�Ga jYk_J¡�OP\kGWK�_JbÅ�^s�K,�c\�X��^MWMJOUlk\LMEGWISK���µ[½ M � vA�kXSXt_WKNMWMEGWY7GWIL��G�OP\kGWK�_JbÅ�^s�K^�[h0ISK��¢i�ß³�cf�MVY��^sGWMr�^M
���¹Y^RLOUfPK � v¬bmYk_JKNOUlk\��clkK�\oG��^\LX�_WK�lkOPMVGJKN_WMEGJISK$��µ�½ M�\LK�  fPYts���GWOUYk\� 'OUGJI¢GJISK$s�Y^_W_JKqMVwzY^\LXSOU\Sl7ISY^T�K$�clkK�\oGN�
h0ISO�Mr�cfPfUY� EM � vAXS��G5�cl^_5�cT$MEXSKNMVGJOP\SKNX�bmYk_EGWISK,��µ GJY��c_W_JOP]^K���G>GJISK��¢i�ß ]xO���GJILK�ISYkT�K��clkK�\oGN� y QtGWl^YkOU\Sl
XS�cGW�^l^_5�cT$Mjbm_JYkT"GJISK[��µ¶�c_WKrXtKNfUOP]^KN_JKqX7Q�MVOP\Sl�Y^_5XtOP\L�c_W` � vº_JYkQtGJOP\SlL�
ËÄISKN\��r� y Ëºâ�� � MJYts5¡^KG3OPMCs�_JKq��GWKNX[Yk\[GWISK'��µ[g�GWISK'wS_WY�Ãx`�Yk\[GJILK0��i�ßÄs_WKN��GWKNM3�>MVGW�^\LXS�^_WX�ÈÅheijv�Y^_

Z>devjÊ�MJYts5¡^KGq�
dr��G5��MJK�\oG6GWIS_JYkQSl^I�GWISK>� y ËÄâ�� � MJYxs5¡kKG6O�M6GJ_5�c\LMVbmK�_W_JKqX�]oO���GWISK>� y ËÄâ�� � wS_WYcGWYxs�Y^fzMaG5�^s5¡
Y�]kK�_(GWISKe 'OP_WK�fPKNMWM(fPOU\S¡�GWY[GJILKr�¢i�ß¬ 'ISK�_WKeOUGjO�Mj_JKNfP��`kKNX�Rx`�GWISKrwS_JY�Ãt`�Y�]^KN_CGJISKrsYk\o]kK�\oGJOPY^\��cfLMJYts5¡^KG6GJY[GWISK
nSÃtKqX,ILYkMVGN� � \�sN�^MJK0GJISKEs�Y^\S\LKNsuGWOUYk\,O�MCfPYkMVG(R�K�Ga jKNK�\�GJILKE��µé�c\�X,�¢i�ß�gcGWISKE��µºGW_W�^\LMVw��c_WK�\oGJfP`�_JKqsYk\S\SKNsGWM
GWY�GJISK���i�ß¶�c\LX�_WKNMJQST�KNM�GWISK�GJ_5�c\LMVbmK�_eYcbCXS��G5�S�6h0ISK[� y ËÄâ�� � �c_5s5ISOUGJKNsGJQS_WK�XtYxKNM'\LYcGeMJQSwSwzY^_JGEIL�c\LXSYcÆ
RzKGa �K�KN\���i�ßeM�Y^_�GWQS\S\SKNfUOP\Sl¹Y^bjY^wzK�\°s�Y^\S\SKqsuGWOUYk\LM�g
MVY�OUb0�^\o`�Y^wzK�\�heijv·s�Y^\S\LKNsuGWOUYk\LM�_WK�T$�cOP\%g*GWISK���µ
T,QLMaG�_JKqsYk\S\SKNsG6GWY[GJILK>MW�cT�K>�¢i�ß�� y GWISK�_W 'O�MVKkgo�^\SYcGWISK�_��¢i�ßAsN�c\$RzKrs5ILYkMJK�\%�+h0ISK>� y ËÄâ�� � fPO»GWK�_5��GWQS_JK
P � |k}tg � |^�tg � |!��Q
XtYxKNM0\LYcGeXtO�MJs�QLMWM0ISY� ¬fPY^\Sl$s�Y^\S\SKqsuGWOUYk\LM0R�K�Ga jKNK�\�GJISK[��i�ß¶�c\LX�nSÃtKNX�ISYoMaG5M'�c_WK>_WKG5�cOP\SKNX
�cb¸GJK�_E�$s�Y^\S\LKNsuGWOUYk\�O�M0fPYkMVG0RzKGa �K�KN\�GJISK[��µ¶�^\LX7GJISK[�¢i�ß��

C�ñÅìqð^ÿ3ìNìqñÅõzô
h0ISK�� y ËÄâ�� � wL_JY^±aKNsuG'MJw�KqsOUn�s��^fUfP`$GW�^_JlkKGWKNX$GWISK�f��cwtGWY^w�sY^T�wSQSGJK�_'�kM0O»G5M0IL�c_5Xt 0�c_WKewSf���GJbmY^_WT��CF>MEMVILY� '\
OP\,MJKNsGJOPY^\,{S� }Lgqf��cwSGJY^w,sY^T�wSQSGJK�_5M3�c_WK(_JKNfP�cGJOP]^KNfU`�wzY� jKN_VbmQSfosYkT�w��c_WKNX�GWY>MJT��^fUfPK�_3XtK�]xO�sKqM
MJQLs5I��kM�v6deFeMN�FLY^_
GWISOPM+_WKN�kMVYk\%g�\SY^\LK�Y^bSGJILKjn�]^K0s���GWK�lkY^_WOUKqM�Y^b�XtK�]xO�sK0fPOUT�OUGW��GWOUYk\LM+XtO�MJs�QLMJMJKNX�OU\�MJKNsuGWOUYk\�{S� }> jKN_JK0sYk\LMJOPXtKN_W�cGJOPY^\LM
OP\�GJISK�XtKqMVOPl^\�Ycb
GJISK[� y ËÄâ�� � �^_Ws5ILO»GWKNsuGWQS_WKr�^\LX��^_JKr\SY^G'XSOU_WKNsGJfP`7�^XSXS_JKqMJMJKNX7OU\�GJILK�fUOUGJKN_W�cGJQS_WK�P � |k}tg � |^�Sg
� | �'Q¿�@ßeY� jKN]^K�_qg+GJILK�� y ËÄâ�� � �^_Ws5ISOUGJKqsuGWQS_JK�O�M,OPT�wSfPK�T�K�\oGJKqX¤OP\@GJISK�i³wL_JYkl^_5�cT�T�OU\Sl�fP�^\Sl^QL�^l^K� 'ISOPs5I
lkK�\SKN_W�^fUfP`�OP\LsQL_WM6_JKNfP�cGJOP]^K�fP`�fUOUGVGWfUK>_JQS\oGWOUT�KeY�]kK�_WISKN�kX�ÈÅK^� lL�PgoMJOPl^\SOUn�s��^\oGJfP`,fPKNMWMCGWIL�c\7ào��]����c\LX$MJY^T�KN 'IL��G6fPKNMWM
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GWIL�c\�iQ�>��Ê�OP\�GWK�_WT$M'Ycb+wS_WYxs�KNMWMVOP\Sl�_WKNpoQSOP_JKNT�KN\oGWM'�c\�X7T�K�T�Yk_J`�_JKqpkQLOU_WKNX7bmY^_'K�ÃxKqsQtGWOUYk\%gL�^\LX�O»GEGWISK�_WKbmYk_JK
MJK�KNT�M0_WKN�kMVYk\L�cRLfUKeGJY�KÃtwzKNsuG'GWISK��c_5s5ISOUGJKNsGJQS_WKrOPM'_WK�f���GWOU]kK�fP`�fUOPl^IoGa �K�OPl^IoG�OP\�GJISKqMVKrGa �Y�_JKqMVwzKNsGWMN�+dr��G5��_JO�MV¡tM
 �K�_WK,�^fPMJY�\SY^G>YcbjwL�c_JGJO�sQSf��c_rsYk\LsKN_J\�bmYk_eGWISK�XSKNMJOUlk\SK�_5MEY^bj� y Ëºâ�� � gz�^f»GWISY^QSlkI¹O»G�sYkQSf�X¹R�K��c_Wl^QLKNX�GJI���G
GWISKE�c_5s5ISOUGJKNsGJQS_WK�ÈmfPOU¡kKE�c\x`��^_Ws5ISOUGJKqsuGWQS_JKjbÅ�^s�OUfPOUGW��GWOU\Ll[XtOPMVGJ_WOPRSQtGJKqX��cwSwSfPO�s���GWOUYk\LM5Ê
sN�c\�RzK'QLMVKqX,GJY�_JKqXtQLs�K'_JO�MV¡tM
Y^b+XS�cGW��fPYkMWM0Ro`7T��^¡xOU\Sl�OUGEKN�kMVOPK�_�GJY$MVGJYk_JK�XS�cGW��_JKNT�YcGJKNfU`k�
� \Â_WK�f���GWOUYk\�GJY¢T�YkRSOPfUK�\SKGa �Y^_W¡xOU\Sl�g3GJISK�� y ËÄâ�� � �^_Ws5ILO»GWKNsuGWQS_WK7�^XSXS_JKqMJMJKNM�n�]^K7Y^b'GJISK�MJO»Ã°wS_WY^RSfPK�T$M

XtO�MWsQLMWMVKqX$OP\7MVKqsuGWOUYk\�{t� ��GJY,]��c_WOUYkQLM(K�ÃoGWK�\oGWMN�CFEfUGJISYkQSl^I�GJISKr�c_5s5ISO»GWKNsGJQS_WKEO�M(G5�cOPfUYk_JKqX�GJY[GWISKrQLMVK>Ycb
â�Át� �^M
��GW_W�^\LMJw�Yk_VGqgcGJILKEGJ_5�c\�MVwL�^_JKN\oG+_WK�RLOU\LXSOU\Sl�Ycb�� y Ëºâ�� � MJYts5¡^K�GWM+GWY�MaG5�c\LXL�c_5X$MVYts5¡^K�GWM(�^fUfPY� EM(�^wSwSfPOPsN��GJOPY^\�M+GJY
QLMJK'�>�
Feµº�c\�X[GWISK�_WK�Rx`[�cfPfPY� EM
MJY^T�K0XtK�lk_JKNKjY^b�\SK�Ga jYk_J¡�ISK�GJK�_WY^lkK�\SKNO»Ga`k�
Î�KGJGJKN_+MJQSwSwzY^_JG+bmY^_+ISK�GJK�_WY^lkK�\SKNY^QLM
\SK�Ga jYk_J¡�K�\x]xOU_WY^\LT�KN\oGWM'sYkQSf�X�R�K��kXSXtKqX�OU\�GWISK[bmYk_JTáYcb(MVQLwSw�Yk_VGebmY^_EY^GJISKN_E 'OU_WK�fPKNMWM0GWKNs5IS\SYkfUYkl^OPKNMNgLMJQLs5I¹�^M
Î�fPQSKGWYoY^GJI¤�^\LX � \tbm_5�^É'KqXÄÈ � ÉeÊ�Ch0ISK��^_Ws5ISOUGJKqsuGWQS_JK�MJQLsNsKNMWMVbmQSfUfP`�MVISOPK�f�XSM�T�YkRSOPfUK��cwSwSfPO�s���GWOUYk\LM�bm_WY^T MJISY^_JGV´
GWK�_WT³XSOPMWsYk\S\SKNsGJOPY^\LM6Yts�sQL_JOP\Sl[�^Mj�[_WKNMJQSfUG6Ycb�Xt_WY^wLw�KqX�â�Át� sYk\S\SKqsuGJOPY^\�M6�c\�X��cf�MVY�OP\Ls�fUQLXSKNM�MVYkT�K>MVQSwLw�Yk_VG
bmYk_,Ykw�KN_W�cGJOPY^\ÂXtQS_WOP\Sl�fPY^\Sl^´ÀGWK�_WT XtOPMWsYk\S\SKqsuGJOPY^\�M�GJIL_JYkQSl^I°GWISK�QLMVK�Ycbes�Y^T�w�YkQS\LX@sfPOUKN\kG5M���ßEY� �K�]kK�_qg�GWISK
fPO»GWK�_5��GWQS_JK>sY^\oG5�cOP\LM(\SY,XtKG5�cOPfUKqX$XtKNMWs_WOUwSGJOPY^\LM6Ycb�MJQLs5I��cwSwLfUO�s��cGJOPY^\LMNgk�^\LX$OUGjO�MCGJILK�_WKbmY^_WKEQS\�sK�_JGW�^OU\$ILY� £ �K�fPf
GWISOPM��cwLwS_JYo�^s5I� 'OUfPfL �Y^_W¡[OP\�wS_5�^sGJO�sK^�+h0ISKEO�MWMVQSK'Y^b*fUY� ºRL�^\LXt 'O�XxGJI$O�M6�kXSXt_WKNMWMVKqX,Rx`,_JKNwSfP�ksOP\Sl[heijvÂ 'OUGJI��
wS_WYcGWYtsY^ftMJw�KqsO��cfPOPMJKNX[bmY^_+fPY� 0´ÌRL�^\LXt 'O�XxGJI, 'OU_WK�fPKNMWM
fUOP\S¡tM+�c\LX�GJIS_WY^QLl^I[GWISK0Y^wtGWOUYk\L�cfoQLMJK0Ycb�s�Y^T�w�YkQS\LX�sfPOUKN\oGWM
 'ISO�s5IÂs��^\�bmQS_JGJISKN_�_WKNXtQLs�K�GJISK��cT�Y^QL\kG[Y^bEXS��G5��GJ_5�c\LMJT�O»GJGJKqX*�¹h0ISK�� y ËÄâ�� � wS_JY^GJYtsYkf6MVGW�^s5¡�XtYxKNM�\SYcG
s�Y^T�wS_WKNMWM�XL��GW��GJ_5�c\�MVT�OUGVGJKqX7Y�]kK�_jGJISK�fPOP\S¡�RSQtG'fPKN��]kKNM6GJISO�M'O�MJMJQSK>GJY�GJISK[â�Át�ãYk_0�^wSwSfPOPsN��GWOUYk\7f���`^K�_q�0ÈÅ�¹YoMaG
â�Át�ãT�YtXtK�T$M's�Y^\tbmYk_JT"GWY�GJISK�Ý,� �x{�RSO�M'MaG5�c\LXL�c_5X� 'ISO�s5I�OP\Ls�fUQLXSKNMEMJQSwSwzY^_JG0bmY^_EXS�cGW��sY^T�wS_WKNMWMJOUYk\%� Ê�ÁxT$�cfPf
]��c_WO���GJOPY^\�MEOP\�RL�c\�Xt 'OPXtGJI��^_JK��kXSXt_WKNMWMVKqX�GJIS_WY^QLl^I�GJILK,�c_5s5ISOUGJKqsuGJQL_JKk½ M>�cRSOPfUOUGa`�GJY�XSKN�cf3 'OUGJI�wL�^QLMJKNMEOP\�XS�cGW�
GW_W�^\LMVT�O�MJMJOPY^\��kM3�>_WKNMJQSf»G+Ycb¥s5IL�c\Ll^K6OP\,GJ_5�c\LMJT�OPMWMVOPY^\H-�_WKNsKNwtGJOPY^\�s�Y^\LXtOUGJOPY^\�M��+���^_JlkK6]��c_WOP�cGJOPY^\LM
OP\�RL�^\LXt 'O�XxGJI
�^_JK6�kXSXt_WKNMWMVKqXrGJIS_WY^QLl^I�GWISK�MJYts5¡^K�G�_JKNRSOP\LXtOP\SleT�KNs5I��c\SO�MVT��
ÁtKNsQL_JOUGa`�OPM
\SYcGC�'ISOPl^I,wS_WOUYk_JOUGa`eY^bSGJISK�� y Ëºâ�� �
�^_Ws5ISOUGJKqsuGWQS_JKkgt�c\LX�GJILKrwL_JY^GJYtsYkf%MaG5�^s5¡�XtYxKNM0\LYcGEK�\�s_W`owSG'XL��GW��MJK�\oG'Y�]^KN_jGWISK� 'OU_WK�fPKNMWM0fPOU\S¡¥�(ßeY� jKN]^K�_qgxMVQLs5I
bmQS\�suGJOPY^\��cfPO»Ga`£sY^QLfPXºsYk\LsKNOU]��^RSfU`¤R�K�OPT�wSfPK�T�K�\oGJKqX£ 'O»GWIÄ_JKNfP�cGJOP]^K�KN�kMVK¹��G$GWISK��cwLwSfUO�s��cGJOPY^\t´¿fPK�]^KNf0QLMVOP\SlÂ�
s�Y^T�w�YkQS\LX�s�fUOPK�\oGq�+h0ILK>�c_5s5ISOUGJKqsuGJQL_JKe�kXSXt_WKNMWMVKqM+GJILK>O�MJMJQSKEY^b�sYk\S\SKNsGJOP]xO»Ga`$sYoMaGjRo`$�^fUfPY� 'OU\Ll�sYk\S\SKNsGJOPY^\LM(GJY
�¢i�ß>MeOP\¹GWISK[]xOPs�OU\LO»Ga`¹�c\�X�GJIS_WY^QSlkI�GJISK�MVQLwSw�Yk_VG>YcbCGJ_5�c\�MVwL�^_JKN\oG'XSOPMWsYk\S\SKNsGJOPY^\��^\LX¹_WKNsYk\S\SKqsuGJOPY^\�Y^b3GWISK
â�Át�ãfPOU\L¡z�
É'KNlk�^_WXtOP\Sl�wS_JYkRSfPK�T$M�_JKNfP�cGJKqX¹GJY�wSIx`tMJOPsN�cf+T�Y^RSOPfUOUGa`^g%GJISK�� y ËÄâ�� � �^_Ws5ISOUGJKqsuGWQS_JK��^XLXt_JKqMJMJKNMeGJILK�GJIS_WK�K

wS_WY^RLfUKNT�M6XtOPMWsQ�MJMJKNX�OP\�MVKqsuGJOPY^\�{S� �eGJY�]��^_JOPY^Q�M+KÃxGJKN\kG5M��+h0ISKE�kXSXt_WKNMWMCT�OUlk_W�cGJOPY^\�wS_JYkRSfPK�T�O�M(MJY^fP]^KqX�GWIS_WY^QSlkI
GWISK(QLMJK(Ycbt�¹YkRSOUfPK � v P � } � g � �o|'QkOP\[sYk\�±aQS\LsGJOPY^\� 'O»GWI�GJISKjXt`x\L�cT�O�s(�^MWMVOPl^\LT�KN\oG¥Y^bt]oOP_JGJQL�^fc\SKGa �Y^_W¡EOP\oGJK�_JbÅ�^s�KNM
Yk\¹GJISK��¢i�ß��¥h0ILOPMr�cwSwL_JYo�^s5I��cfPfPY� EMe�$nLÃxKqX�sfPOPK�\oGrOP\�wzYkMWMJKNMWMVOPY^\�Ycb��7��µ�½ M�ÈmILY^T�K,�^l^K�\oGuÊE�^XLXt_JKqMJM>�c\LX
�$wzY^_JGe\xQST,R�KN_EGJY�MVKN\LX¹XS��G5�clk_W�^T�M�GWY7��wL�^_VGWOPs�QSfP�^_EwS_WYtsKNMWM'Yk\�GJISK���µ  'ISKN\SK�]kK�_'GWISK���µ�OPM>sY^\L\SKNsGJKNX
GWY����¢i�ß��+h0ILOPM$s�Y^\LMVGJOUGJQtGWKNM�MJQSwSwzY^_JG,bmYk_�MJK�_W]^KN_,T�YkRSOUfPOUGa`^�¤ßeY� jKN]^K�_qg(� y Ëºâ�� � XtYxKNM�\SY^G�OPT�wSfPK�T�K�\oG

�^|



IL�^\LXtY^Æ�RzKGa �K�KN\,�¢i�ß>M�g�T�Kq�c\SOP\SlEGWIL��GCMVGW��GWKjwzK�_JGW�^OU\LOU\SleGJYrY^wzK�\�heijv¢sYk\S\SKqsuGJOPY^\�M
sN�c\S\SY^G
RzK6GW_W�^\LMVbmK�_W_JKqX
RzKGa �K�KN\Â�¢i�ßeM[�^\LX�\SY¹OP\oGJK�_J´¾�¢i�ßçGJQS\L\SK�fPOU\Ll�OPM[w�YoMJMJOURLfUKk��FeM,�¹sYk\LMVKqpoQSK�\Ls�K^g3�¹��µ" 'OUGJI°Y^wzK�\°heijv
s�Y^\S\SKqsuGWOUYk\LM0 'OUfPf%IL��]kKrGJY$_WKNsYk\S\SKqsuG0GJY�GWISK[MJ�^T�K���i�ß¶OU\¹sN�^MJK��$â�Át� s�Y^\S\LKNsuGWOUYk\�O�M'fPYkMVG'Y^_']^YkfUQL\kG5�c_WOUfP`
s�fUYoMVKqX*�>d>QS_WOU\Sl7T�Y�]kK�T�K�\oGe 'OUGJI��c\�Ykw�KN\¢â�Át�;s�Y^\S\LKNsuGWOUYk\%gzIL�c\LXSYcÆ�R�K�Ga jKNK�\¢â�Át�;RL�^MJK�MVGW��GWOUYk\LMeGW�c¡kKNM
wSf��^s�K��cGr��fUY� �K�_>fUKN]^KNf
OP\�GWISK,wL_JY^GJYtsYkf3MVGW�ks5¡zg¥RSQSG>GWISOPMrO�M>GJ_5�c\LMJwL�c_WK�\oGEGWY�QLwSw�KN_�fP��`kK�_5M�g�KÃSsKNwtG>bmYk_rMJISYk_VG
XtKNfP��`tM�OP\¤s�Y^T�T�QS\LOPsN��GJOPY^\���Z>MVOP\Sl¢â�ÁS���^M�GWISK�Yk\SfU`¢GJ_5�c\�MVwzY^_JGNg
GJISK�fP�ks5¡�Y^b'��i�ß'´¿fUKN]^K�fjIL�c\�XtYcÆ£OPM�\SYcG
��wS_WY^RSfPK�T RzKNsN�cQLMJK�O»G�O�M$�cfP 0��`xM,wzYkMWMVOPRSfPK7GWY�_WKNs�Y^\S\LKNsuG�GWY¢GWISK�fP�kMaG��¢i�ß��(ßEY� �K�]kK�_qg(l^OP]^KN\ÂGJ_5�c\�MVwzY^_JGWM
 'ISKN_JK¹\LYÂQS\LXtKN_JfP`xOU\Ll°IL�c\LXSYcÆ¬K�ÃxO�MVGWM�ÈÅK^� lL�PgEÎjfPQSK�GJYxYcGWI%g � ÉÚY^_$Ëé��F>µ>Êg6GWISOPM��cwSwL_JYo�^s5I£ 'OUfPfe\SY^G� jYk_J¡¥�
É'KNlk�^_WXtOP\Sl�fPYts���GWOUYk\t´¾XtK�wzK�\LXSK�\oG6OP\tbmY^_WT$��GJOPY^\�gkMJQLs5I��^M6\L�cT�KeMJK�_W]^KN_WMNgcwS_WOU\oGWK�_5M�gkKGWs^�Ugt� y ËÄâ�� � ��µeM�sYkQSfPX
s�Y^\Ls�K�OP]��^RSfP`�RzK$sYk\tnLl^QL_JKqX�GJY�QLMJK7¼ fUYtsN�cfÌ½z_WKNMJY^QL_Ws�KNM']xO���GWISK$��µ[½ M�heijv/- � vHMaG5�^s5¡¥��ÁxOP\LsK��^sNsKNMWMeGJY�MVQLs5I
_WKNMJY^QS_5sKqM[ÈmKk� l��Ugz\L�^T�K�MVKN_J]kK�_epoQSKN_JOPKNM5Ê0 �Y^QSf�X¹OP\�_WKN�cfPOUGa`�lkY$GJIS_WY^QLl^I�GJILK,MVGW�^s5¡�Y^\�GJISK��¢i�ß[g�GJISKN`� jYkQSfPX
K�ÆzKqsuGJOP]^KNfU`�l^OP]^K��^s�s�KNMWMEGWY¹MVKN_J]xO�sKNM>Y^\¢GJILK���i�ß[g*OÌ� Kk�Ug%fPYts��^f+MJK�_W]xOPs�KNMN�,ßeY� jKN]^K�_qg�GJISO�M��cwSwL_JYo�^s5I�XtYxKqM�\SYcG
MJY^fP]^KrGJILK�T�OPl^_5��GWOU\Ll,fPYts��cfPOUGa`�wS_WY^RSfPK�T�gtRzKNs��^QLMJKr\LY���i�ß'´¿fUKN]^K�f*I��c\LXtY^Æ�KÃtO�MaG5M��

p økî�ì��6øxðcíqñmò�ø
h0ISK,� y ËÄâ�� � �c_5s5ISOUGJKNsGJQS_WK�MVYkfU]kKNM'��\xQST,R�KN_EYcb+wS_WY^RSfPK�T$M'_WK�f���GWKNX7GJY$\SYkT��kXtO�s�sY^T�wSQSGJOP\Sl$QLMJOU\Sl$f��cwSGJY^w
s�Y^T�wSQtGWK�_5M�� � \�w��c_JGJO�sQSf��c_qg�]kK�_W`¹sY^\x]xOP\LsOP\Sl7MJY^fPQtGJOPY^\�M>�^_JK,wS_JKqMVKN\oGJKNX¹GJY�GJISK�wS_WY^RSfPK�T$M>_JKNfP�cGJKNX¹GJY�T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\SlL�'h0ISK,�^XSXt_WKNMWM'T�OPl^_5��GJOPY^\¹wL_JYkRSfUKNT O�M>MJY^fP]^KqX�bÅ�cOP_JfP`�KNfUKNlk�^\kGWfU`kg��^f»GWISY^QSlkI�GJISK�QLMVK,Ycb(�¹YkRSOUfPK � v
_5�cO�MVKqM�YcGWISK�_,wS_WY^RSfPK�T$M��kM�XtO�MWsQLMWMVKqX°OP\ÂMVKqsuGJOPY^\@}S� � � � ��F \xQST,R�KN_�Y^be�^XSXtOUGJOPY^\��cf6Ykw�KN\°OPMWMJQSKNM�w�KN_VG5�cOP\°GJY
GWISKr� y ËÄâ�� � �c_5s5ISOUGJKqsuGJQL_JKk�F3OP_WMVGNgkGJISKrY^\LfU`,GJ_5�c\LMJwzY^_JGjMVQLwSw�Yk_VGWKNX$RzKGa �K�KN\7�¢i�ß>Mj�^\LX���µ>M6O�M�â�ÁS�°�tFeM
XtKNT�Y^\LMVGJ_5��GWKNX�OU\�MJKNsGJOPY^\�{t� �LgksQS_W_JKN\oG(T�YkRSOPfUKeXSK�]xOPs�KNMCI���]^K'��sYk\LMVO�XtKN_W�^RSfUK0\xQST,R�KN_(Ycb*Y^wSGJOPY^\LM+bmYk_( 'OP_JKNfUKqMJM
s�Y^T�T�QS\LOPsN��GJOPY^\�Ycb6 'ISO�s5I¢â�Át��O�MeYk\SfU`�Yk\SK^��h0ISK�fP�ks5¡�Ycbj�¢i�ßE´ÌfPK�]kK�f3IL�c\�XtYcÆ�fUKq��]^KqMEY^wzK�\�GJISK�poQSKNMVGJOPY^\
Y^b�GJILK�KÃxGJKN\kG0GWY� 'ILOPs5I�GJISK[� y ËÄâ�� � �^_Ws5ILO»GWKNsuGWQS_WK> 'OPfUf%MJQSwSwzY^_JG'YcGWISK�_' 'OP_JKNfUKqMJMjGW_W�^\LMVwzY^_JGWMN�CÁxKNs�Y^\LX*gxGWISK
O�XtKN��Y^b¥s�Y^T�wzY^QS\LX��^wSwSfPOPsN��GJOPY^\�MCMVKNK�T$M+GJY�_WKNpoQSOP_WK6bmQS_JGJILK�_(OP\x]^KNMVGJOPlk�cGJOPY^\%� � \�wL�c_JGJO�sQSf��c_qgcOUG(_JKNT$�cOP\LMCQS\Ls�fUKq�c_
ISY� ³GWISK7w��c_JGJOUGJOPY^\SKqX°sfPOUKN\kG,bmQS\LsGJOPY^\L�^fUOUGa`°s��c\¤R�K�XtOPMVGJ_WOPRSQtGJKqX*gCOÌ� Kk�Ug( 'ILKGJILK�_,s�fUOPK�\oG�sY^T�wzY^\SKN\oGWM�s��c\°RzK
OP\LMVGW�cfPfPKNX��cQtGWY^T$��GWOPsN�cfPfU`$Yk\7GWISK[�¢i�ß¶�cGE_JQS\oGWOUT�K�Y^_' 'ISK�GJISKN_EMaG5��GWOPs�wS_WKNs�Y^\tn�l^QS_5��GWOUYk\�OPM0_WKNpoQSOP_WKNX*�
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���^f»GWÛeK�G��cfÌ�?P ��� �*QzwL_JYkw�YoMVKE�^\7�c_5s5ISOUGJKNsGJQS_WKEs��^fUfPKNX$�¢Á y i�å[Á��cf�MVY�RL�^MJKNX�Yk\�GJISK>lk��GWK� 0��`�T�YtXtK�fzXtO�MJs�QLMJMJKNX
OP\�MJKNsuGWOUYk\�{t� {t� {t� � \���Á y i�å[Á¥gLT�Y^RLOUfPK�ISYoMaG5MEOP\oGJK�_5�^sGE 'O»GWI�wS_WY�ÃtOUKqM'ISYkMVGJKqX�Y^\�lo��GWK� 0��`xM0 'ILOPs5I¹wzK�_JbmY^_WT
heijv¤s�Y^\S\LKNsuGWOUYk\$MVwSfPOUGVGJOP\Sl[OP\���MJOUT�OPfP�^_(T$�c\S\SKN_(GWY�GJISKe� y ËÄâ�� � �c_5s5ISOUGJKqsuGJQL_JK'XtO�MJs�QLMWMVKqX�OU\�MJKNsGJOPY^\$}S� {t� {t�
F>M[Y^wLw�YoMVKqX�GWY�� y ËÄâ�� � g� 'ISOPs5I°�kMJMJQST�KNM�â�ÁS���kM�GJILK�Y^\SfP`�GW_W�^\LMJw�Yk_VG�RzKGa �K�K�\�GWISK�T�Y^RSOPfPK$ISYkMVG��c\LX
GWISK�lk��GWK� 0��`^gx�c\�OUT�wzY^_JGW�c\oG'sYk\LMVO�XtKN_W�cGJOPY^\�OP\�_WK�f���GWOUYk\�GWY�GWISK���Á y i�å[Á�XSKNMJOUlk\7 0�^MjGJISKrY^R�MVKN_J]���GWOUYk\$GJI���G

� �



¼ÂP s.QPQL_J_WK�\oG+T�YkRSOPfUK0\SYtXtKqM3sN�c\�s5ISYxYkMJKjRzKGa �K�KN\�T$�c\x`�Ga`xw�KqM+YcbL 'OP_WK�fPKNMWM
\LKGa �Y^_W¡rOP\oGJKN_VbÅ�ksKNMNg�KN�ks5I� 'OUGJI� 'OUf�XtfP`
XtOUÆ¥K�_WK�\oGjRL�^\LXt 'O�XxGJI�goKN_J_WY^_J´¿_W�cGJK^gksYkMVGj�^\LX$f���GJKN\Ls`�s5IL�^_W�ksuGJKN_JO�MVGJO�s�MN½^�c\LX7MVQSR�MVKqpkQLK�\oGJfP`�GWIL��Gr¼ÂP ��QPwSwLfUO�s��cGJOPY^\LM
\SKNKNX�GWY�RzK��^RSfPK$GJY�MVwzKNs�O»bm`�GJILK�\SK�Ga jYk_J¡¢OU\oGWK�_JbÅ�^sKqM[Y�]kK�_[ 'ISO�s5IÂKq�^s5IÂXS�cGW��MVGJ_WKN�^TãMJISYkQSfPXÂR�K�MVKN\kG��c\LX
_WKNs�K�OP]^KNX%½)P � � �Sgow%� � |k}!�'Q¿�
h0ILKewS_WY^wzYkMJKNX�MJY^fPQtGJOPY^\$wS_WY�]xOPXSKNM3bmQS\LsGJOPY^\L�^fUOUGa`$sYkT�w��c_5�cRSfPK�GJY�GWIL��G�Ycb%� y Ëºâ�� �
OP\�GJIL�cG�OUG��cfPfPY� EMeT�Y^RLOUfPK�ISYkMVGWMrGWY�s5I��c\SlkK�GWISK�OP_�w�YkOU\oG[Y^b���GJGW�ks5IST�K�\oG>GWY�GJISK � \oGJKN_J\LKG�RSQtG��^fPMJY�OP\Ls�fUQLXSKNM
RzKGJGJK�_0MJQSwSwzY^_JG(bmY^_�T�QSfUGJOPwSfPKeOP\oGJK�_JbÅ�^s�KNM(�^\LX�GWISK>�^RSOUfPOUGa`�bmYk_j�cwLwSfUO�s��cGJOPY^\LMCGJY,XSKNsO�XtKE 'ILOPs5I�OP\oGJKN_VbÅ�ksKNMCGJY�Q�MVK
bmYk_0GJISK[XtOUÆ¥K�_WK�\oGE¡xOU\LXLM0YcbCXS��G5�,fPKN��]xOP\Sl,bm_JYkT �c\LX��^_J_WOU]xOP\Sl���G0GJISK�T�YkRSOUfPK�ISYkMVGN�

C�øxìNð^î�ñ<�
íqñÅõzôºïSô
ù|{þ�6øoî�ïtíNñÀõ�ô
��Á y i�å[Á�O�M(XtKqMVOPl^\LKNX,bmY^_(Q�MVK' 'OUGJI$T�Y^RLOUfPKEsYkT�wLQtGJKN_WMEÈÀs��^fUfPKNX�T�Y^RSOPfPKE\SYtXtKNM5Ê3 'ISO�s5I�IL��]^K'XtOUÆzKN_JKN\oG6T�YxXSKNM
Y^brsYk\S\SKqsuGJOP]xO»Ga`kg(K^� lL�PgjÉ1�´¿RL�kMVKqX*g � É0´¿RL�^MJKNX@�c\LX¤ 'OU_WKNX@\SK�Ga jYk_J¡�OP\kGWK�_JbÅ�^s�KNMN�@â���GWK� 0��`xM�ÈÅsN�cfPfUKqXÂwS_WY�ÃtOUKqMWÊ
�^_JK�KqpoQSOUwLw�KqX� 'O»GWI¤sYk_J_WKNMJw�Yk\LXtOP\Sl�OU\oGWK�_JbÅ�^sKqM��^\LX°�cf�MVY¹ 'OUGJI@�¹w�KN_JT$�^\SK�\oG � \oGJKN_J\LKG,s�Y^\S\SKqsuGWOUYk\%��ËÄISK�\
�^\��cwSwLfUO�s��cGJOPY^\�Yk\���T�Y^RLOUfPK,\LYxXSK,s_WKN�cGJKqM>��sY^\L\SKNsGJOPY^\¹GWY���_WK�T�Y^GJK�ILYkMVGNg*�7s�Y^\S\SKqsuGWOUYk\�OPMenL_5MaG�s_WKN�cGJKqX
GWY�GWISK�wS_WY�Ãx`�Y�]kK�_rY^\SK�YcbjGJISK�T�Y^RSOPfPK,\SYtXtKk½ Mr 'OP_JKqX�Yk_> 'OP_WK�fPKNMWM>OP\oGJKN_VbÅ�ksKNMN�7ÈÀF¯T�YkRSOUfPK�\SYtXtK�T���`¹wL_JK�bmK�_
�� 'OP_JKqX¢s�Y^\S\LKNsuGWOUYk\%g%OUb'Y^\SK�O�M[��]��cOPfP�^RSfUKk� Ê@h0ISK$wS_WY�Ãt`�GJISKN\°s_WKN��GWKNM���MJKNsYk\LX�sY^\L\SKNsGJOPY^\�GJY�GJILK$_JKNT�Y^GJK
ISYoMaG[ÈÀsY^T�wSfPKGWOU\Ll,GWISK�sYk\S\SKNsGJOPY^\�MVK�GJQSwzÊj�^\LX�R�KNl^OP\LM�bmY^_W ��^_WXSOU\Sl�XS��G5��OU\�R�Y^GJI�XtOP_JKqsuGJOPY^\�M�� � b3GJISK�T�Y^RSOPfPK´
wS_WY�Ãt`�wL�^_VG[Y^b0GJISK7s�Y^\S\LKNsuGWOUYk\�RS_JKq�c¡tMNg�OUG,s��^\°R�K�_WKNMVGJYk_JKqX� 'OUGJILY^QtG�XtOPMJ_WQSwtGJOP\Sl¹KN\LXx´ÌGJYc´¿K�\�X�s�Y^\S\LKNsuGWOU]xOUGa`
RzKGa �K�KN\¹GJISK,Ga �Y7wL�^_VGWOUKqM�� � \��^XSXSO»GWOUYk\%gzGJISK�T�Y^RSOPfUK��cwSwLfUO�s��cGJOPY^\�s��^\�s5ISYxYkMJK�GWY7]^YkfUQL\kG5�c_WOUfP`�sfPYkMJK�XtY� '\��
T�Y^RLOUfPK´¿wS_WY�Ãx`�s�Y^\S\LKNsuGWOUYk\¹�c\LX�_WK�KNMVGW�^RSfPOPMJI�OUGeY�]kK�_'�$XtOUÆzKN_JKN\kGEOP\oGJKN_VbÅ�ksK^�jh0ISOPMe�cfPfUY� EM0T�Y^RLOUfPK[�cwSwLfUO�s��cGJOPY^\LM
GWY¢�^XL�cwtG,GJY¢s5I��c\SlkKNM[OP\¤s�Y^\S\SKqsuGWOU]xOUGa`^g+bmY^_�KÃS�^T�wLfUK�Rx`°MJ 'O»G5s5ISOU\Ll�bm_WY^T �� 'OP_JKNfUKqMJM[GJY��� 'OP_JKqX�OU\oGJKN_VbÅ�ksK
Yk_[]xOPs�K$]^K�_5MW�� 'OUGJILY^QtG,XS_JYkwSwSOP\Sl¹Y^wzK�\°sYk\S\SKqsuGJOPY^\�M������cfUGJÛ�K�G,�cfÌ��sN�cfPfCGJISK7wS_JYts�KNMWM�Ycb0_JK�´¿�kMJMJYtsO���GWOU\Sl��c\
K�ÃxO�MVGJOP\Sl�wS_JY�Ãt`o´¿_JKNT�Y^GJKrsY^\L\SKNsGJOPY^\� 'O»GWI���\LK� ¬T�YkRSOUfPK´¿wS_WY�Ãt`�sY^\L\SKNsGJOPY^\¢¼ _WKNMJwSfPOPs�OU\Sl�½theijvºs�Y^\S\LKNsuGWOUYk\LMN�
h0ISK'OPT�wSfPK�T�K�\oGW�cGJOPY^\$Y^b¥��Á y i�å[Á�sY^\�MVO�MaG5M+Ycb¥GJIL_JKNKEsY^T�wzY^\SKN\oGWMN�
��QLMJK�_J´¿fUKN]^K�ftwL_JY�Ãt`[wS_WYtsKqMJM+_WQS\S\SOP\Sl

Yk\�GWISK�lk�cGJKN ���`kgS�,T�YtXtOUn�s��cGJOPY^\�GJY�GWISK�wS_WY�Ãt`�\SYtXtK^½ M0¡^KN_J\LK�f*GWIL��GEOPT�wSfUKNT�K�\oGWMEheijvés�Y^\S\LKNsuGWOUYk\�MJwSfPOPs�OU\LlLg
�^\LX7�,Xt`x\L�cT�O�sefPOU\L¡$fUOPRS_5�c_W`�ÈÀd>�
�
Ê6Y^\7GJISKrT�Y^RSOPfUKrISYoMaG0 'ISO�s5I7_WK�wSf��^s�KNMCGWISK�MaG5�c\LXS�^_WX7MVYts5¡^K�GWMjfUOPRS_5�c_W`^�+µEY
T�YtXtOUn�s��cGJOPY^\LM,�c_WK�_JKqpoQSOU_WKNX�GWY¹GJILK�_WK�T�YcGWK�wL�^_VGa`kg3�^\LX�GJILK7T�Y^RSOPfPK��cwLwSfUO�s��cGJOPY^\ÂsN�c\°_WK�T$�cOP\°QS\ST�YtXtOUnLKNX
QS\LfUKqMJM'OUGE 'O�MVISKqM0GJY���]��^OUf*Y^b�GJILK[T�Y^RSOPfUOUGa`o´¿�� 0�c_WK�\LKNMWMCbmKN�cGJQS_WKNMN�6h0ISK[�¢Á y i�å[Á�OPT�wSfPK�T�K�\oGW�cGJOPY^\�RSQSOPf�XSM'Y^\
GWISK�Á y i�å[ÁÉP � |��*Q+wS_WYcGWYxs�Y^f
bmY^_>nL_WK� 0�cfPf%GJ_5��]^KN_WMW�cfÌ�e��Á y i�å[Á¹�^XSXLMEbmQS\�suGJOPY^\��cfPO»Ga`�GWY7O�XtK�\oGJOUbm`¹K�\�Xx´ÀGWYc´¿K�\LX
heijv³sYk\S\SKNsGJOPY^\LM�XtKqMVwSOUGJK¹s5IL�^\Sl^KqM[OP\¤GWISK�T�YkRSOPfUK�ISYkMVGN½ M � vç�kXSXt_WKNMWM��^\LX°GWY¢_WKNMJwSfPOPs�K��¢\SK�  GJ_5�c\LMJw�Yk_VG
s�Y^\S\SKqsuGWOUYk\�RzKGa �K�KN\�GWISK�T�Y^RSOPfPKrILYkMVG'�^\LX�GJISK�wL_JY�Ãt`^�
h
Y��^\@�^wSwSfPOPsN��GJOPY^\@Y^\¤GJISK�T�Y^RSOPfPK�\SYtXtKkg(GWISK¹��Á y i�å[Á°fPOPRS_W�^_J`�wS_WY�]xOPXSKNM,_JKNwSfP�ksKNT�KN\oGWM�bmY^_�GJISK�Yk_V´

XtOP\L�^_J`�Î'Átd"MJYts5¡^KG5MEbmQL\LsuGWOUYk\LM�g�K^� lL�Pg¹h�\�X)d¹]�_xgU�)\?f5Y¹]�_��c\LX h�\ i,h�Z?f5[)Z8��i ]�_x�>h0ISK�_WK�wSf��^s�K�T�K�\oGebmQL\LsuGWOUYk\LM
s�Y^\LMVGJOUGJQtGWK�GJISK�¼ ��MJYts5¡^KG5M�½%Fev � �c\LX� 'ISOPfUK�GWISK�OP_�MJOUlk\L��GWQS_JKqM��c_WK�O�XtKN\kGWOPsN�cf+GWY�GJISYoMVK�Ycb'Î'Átd MJYts5¡^KG5M�g¥GWISK
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��MJYts5¡^K�GWM�bmQL\LsuGWOUYk\LM�OP\oGJKN_W�ksuG� 'OUGJI°GWISK7wL_JY�Ãt`�OP\LMVGJKq�^X�YcbeXSOU_WKNsGJfP`¢ 'OUGJI¤GJISK�_JKNT�Y^GJK7MJK�_W]^KN_N�¹h
Y���s�fUOPK�\oG
�^wSwSfPOPsN��GJOPY^\£QLMJOU\Ll���MVYts5¡^K�GWM�OP\LMaGWKN�kX¤Y^brÎ'Átd MJYts5¡^KG5M�g(GJISK�s5IL�^\Sl^K�OP\@bmQL\LsuGWOUYk\L�cfPO»Ga`¤OPM�GW_W�^\LMVw��c_WK�\oGNæ'�cfPf
GWISK$MVKNT��^\oGJO�s�MrYcb0heijvH�^_JK,wS_JKqMVKN_J]kKNX*��SY^_�T�Y^RLOUfPK�MJK�_W]^KN_WMNgzGJISK�OPT�wSfUKNT�K�\oGW�cGJOPY^\�Ycbj��Á y i�å[Á�MJQSwSwzY^_JGWM
OP\LsYkT�OU\Sl�sY^\L\SKNsGJOPY^\LM0GWY�GJISK,wS_WY�Ãx`7 'ISOPs5I�sN�c\�RzK�_WK�f���`^KNX7GJY�GWISK�T�YkRSOUfPK�ISYoMaGe 'OUGJI�GWISK�_WKNMVGJ_WO�suGJOPY^\�GJI���G
Yk\SfU`�Yk\SKeOP\LsYkT�OU\Sl�sYk\S\SKNsGJOPY^\�wzK�_0MJK�_W]^K�_6w�Yk_VG�OPM0�cfPfPY� jKqX*� y \$GWISO�Mj\LYcGJKkgoGJISKr�cQtGWISY^_5M6 '_WOUGJK[¼ÂP MÐQ�OU\�sKeT�YoMaG
T�Y^RLOUfPK�\SYtXtKNM0 'OPfUf�R�K��^sGJOP\Sl$�^M's�fUOPK�\oGWMNgxGJILOPM0O�M0\SYcGe��MJOUlk\SO»nzs��c\oG'fPOUT�OUGW��GWOUYk\%½(P ��� �Lgtw%� � |c�o|5Q¿�3Fe\��^fUlkY^_WO»GWIST
bmYk_'KÃxGJKN\LXtOP\Sl�GJISK[MJ`tMaGWK�T"GWY$MVQSwLw�Yk_VG'bmQSfPf�MJK�_W]^KN_0MJYts5¡^K�G0MJK�T$�c\oGWOPsNM0OPM'XtKqMJs�_JOPRzKNX�RSQtGE\SY^G'OUT�wSfPK�T�K�\oGWKNX*�
��Á y i�å[Á�T$�c\L�^l^KNMjXS��G5��ÍLY� EMjRzKGa �K�K�\7GJISKrT�Y^RSOPfPKeISYoMaG'�c\LX$GJISKrwS_WY�Ãx`�Y�]^KN_j��MVKN_JOPKNM6Ycb
s�Y^T�T�QL\SOPsN��´

GWOUYk\LM�OU\oGJKN_VbÅ�ksKqM(GWIS_JYkQSl^I���sYkT�RSOP\L�cGJOPY^\�Y^b%Ga jY�bmKN�cGJQS_WKNMN�¹
OP_5MaGqgoOP\LXtOP]xOPXSQL�cf � v£�kXSXt_WKNMWMVKqM6�^_JKr�cfPfUYts��cGJKqX�GJY
GWISK�XtO»Æ¥K�_WK�\oG'OP\kGWK�_JbÅ�^s�KNM�Y^\�GJISK�T�Y^RLOUfPK�ISYkMVGN�Ch0ISO�M'�cfPfUY� EM6GJILKrwL_JY�Ãt`�GJY��^MWMJYxs�OP�cGJK��,XL��GW��MVGJ_WKN�cT XSKNMVGJOP\SKNX
bmYk_(GJILKET�Y^RSOPfUKeISYkMVG( 'O»GWI���wL�^_VGWOPs�QSfP�^_COU\oGWK�_JbÅ�^sKeRo`,_JYkQtGJOP\Sl�OUG(GJY[GJIL�cG6OU\oGWK�_JbÅ�^sKk½ M � v¤�^XSXS_JKqMJMN�3ÁxKqsYk\LX*gcGWISK
wS_WY�Ãt`[O�M6�cf�MJY�s�Y^\tn�l^QS_WKNX� 'OUGJI���\xQST�RzK�_6Ycb%XtOUÆzKN_JKN\kG � vÂ�^XSXt_WKNMWMJKNMN�
h0ISO�M(�cfPfPY� EM3GJISKET�YkRSOUfPKEISYoMaGCGWY�MJKG(QSw
¼ ISYkMVGe_WY^QtGWKNMN½tbmY^_EGJISK[OP\LXtOP]xOPXSQL�cf�ÍLY� EM�gzMVwzKNs�O»bm`xOP\Sl�GJI���GrXL��GW�$XSKNMVGJOP\SKNX�bmYk_e�$wL�^_VGWOPs�QSfP�^_'wS_WY�Ãx` � vé�^XSXS_JKqMJM
MJISY^QLfPX��^fU 0��`tMERzK�MJK�\oGrY�]^K�_eY^\SK,wL�c_JGJO�sQSf��c_�ÈmfPYts��cf¸ÊeOU\oGJKN_VbÅ�ksKk�eËÄISKN\�KNMVGW�^RSfPOPMJISOP\Sl��7\SK�  s�Y^\S\SKqsuGWOUYk\�]xOP�
GWISK>wL_JY�Ãt`^gkGJILK>T�Y^RLOUfPK>ILYkMVG�s��^\�s5ISYxYoMVK'GWISKrwS_JY�Ãt` � v£�kXSXt_WKNMWMCGWIL��G'sYk_J_WKNMJw�Yk\LXSM(GJY[GWISK�OU\oGWK�_JbÅ�^sK>O»G0 0�c\oGWM
GWY$QLMVKrbmYk_0GJIL�cGeXS��G5��MVGJ_WKN�^T��

C�ñÅìqð^ÿ3ìNìqñÅõzô
��OU¡kK0GJISKE� y ËÄâ�� � �c_5s5ISO»GWKNsGJQS_WK^g^�¢Á y i�å[Á�XtYxKNM+\SY^GjMVwzKNs�O»nzs��cfPfP`��^XSXS_JKqMJM+O�MJMJQSKqMC_JKNfP�cGJKqX[GWY�GJISKE\���GJQL_JK'Y^b
T�Y^RLOUfPK>XtKN]xOPs�KNMNgx�^\LX$\SYk\SKeY^b%GJILKEnL]kK>s5IL�^fUfPK�\SlkKNMjXtOPMWsQ�MJMJKNX$OP\�MJKNsGJOPY^\�{S� }�s��c\7R�K�MJ�^OPX$GJY�RzK��^XSXt_WKNMWMJKNX�Rx`
GWISK,�^_Ws5ISOUGJKqsuGWQS_JKk�'h0ISK�T$�cOP\�bmYtsQLM>Ycb(��Á y i�å[Á�OPMeGJY7�kXSXt_WKNMWM0GJILK�O�MJMJQSKNMe_JKNfP�cGJKqX�GJY�T�Y^RLOUfPK[\SK�Ga jYk_J¡xOP\SlLg
�^\LX�GWISK�wS_WY^wzYkMJKNX��^_Ws5ILO»GWKNsuGWQS_WKrs�Y^\oGW�^OU\LM0MJY^fPQtGJOPY^\�M�bmY^_�Ga jY�Ycb
GJISK[MJOUÃ�s5IL�cfPfPK�\SlkKNM�XtOPMWsQ�MJMJKNX�OU\�MJKNsuGWOUYk\�{S� �
�^\LXÂwzYkMWMVOPRSfPK�MJY^fPQtGWOUYk\LM,GJY¢Ga jY�T�Y^_WK^� 3OU_5MVGNg(GWISK��c_5s5ISO»GWKNsGJQS_WK�XtOP_WKNsuGWfU`Â�kXSXt_WKNMWMVKqM[GWISK�\SKGa �Y^_W¡�ISKGWK�_WYc´
lkK�\SKNO»Ga`¹wS_WY^RLfUKNT ÈÅMJKNsGJOPY^\�{S� ��� � ÊERx`��^fUfPY� 'OP\Sl7T�Y^RLOUfPK$�cwSwSfPO�s���GWOUYk\LM>GJY¹�^XL�cwtGrGJISKNOU_�RzK�I���]oOPY^QL_rXtKNw�KN\LXtOP\Sl
Yk\ÂGJILK���]��cOPf��cRSfPK�GW_W�^\LMVwzY^_JGWMN�°ÁxKNs�Y^\LX*g(GJISK�MV`tMVGJKNT;s��c\@�cQtGWY^T$��GWOPsN�cfPfU`�_WKNsYk\S\SKqsuG�GWY�GWISK�wS_JY�Ãt`�OU\ºs��kMVK
GWISK�sY^\L\SKNsGJOPY^\�R�K�Ga jKNK�\�GWISK�T�Y^RSOPfUK�ISYoMaGE�^\LX$GWISK�wS_JY�Ãt`$O�M�fUYoMaGE�c\�X$GJILK�_WKbmY^_WK��cf�MVY��^XSXS_JKqMJMJKNM�MVILY^_JGV´ÌGJK�_WT
XtO�MWsY^\L\SKNsGJOPY^\LM�ÈÅMJKNsGJOPY^\�{t� �L� {^Êu�+h0ISK�QS\Ls�K�_JGW�^OU\oGa`$�cRzY^QtG0GWISK>Y^GJISKN_�Ga jY�s5IL�cfPfPK�\SlkKNMjOPM0XtQSKrGWY�GWISKrbÅ�^suG�GJI���G
GWISK�XtKNMWs_WOPwtGJOPY^\¢Ycb6GWISK$��Á y i�å[Á¢�c_5s5ISOUGJKNsGJQS_WK,bmY^QS\LX¢OP\�GWISK�fUOUGJKN_W�cGJQS_WK�P � � �*Q(O�M�MVYkT�KN 'IL��G�]��clkQSK��cRzY^QtG
ISY� ¶T�YkRSOUfPOUGa`k´¾�� 0�c_WK�\SKqMJMEsN�c\�RzK�QLMVKqX¹OP\¢�^sGJQL�^f3�^wSwSfPOPsN��GWOUYk\LM�� � \�w��c_JGJO�sQSf��c_qg�OUG�OPMrQS\Ls�fUKq�c_rKÃS�^sGJfP`� 'IL��G
OP\tbmY^_WT$��GWOUYk\��cRzY^QtG>GJISK�GJ_5�c\LMJwzY^_JG>s5IL�c_5�^sGJKN_JO�MaGWOPsNM'O�M>��]��cOPf��cRSfPK�GJY�T�Y^RSOPfUOUGa`o´¿�� 0�c_WK��cwSwLfUO�s��cGJOPY^\LMEGJIL�cGr 'O�MVI
GWY¢�^XL�cwtGq�¹ËÄISOUfPK7OUG�MJK�KNT$M�MW��bmK$GWY¢�^MWMJQST�K$GJIL�cG��^wSwSfPOPsN��GJOPY^\�M[s��^\°Y^RtG5�cOP\°OU\tbmYk_JT$�cGJOPY^\Â�cRzY^QSG�sQL_J_WK�\oGJfP`
�ksuGJOP]^K,OU\oGWK�_JbÅ�^sKqM>�^\LX¹GWISK�OP_�l^KN\SK�_5�cf+s5IL�c_5�^sGJKN_JO�MaGWOPsNM[ÈmKk� l��Ug¥Ga`xwSO�s��^f
R��c\LXt 'O�XxGWI�Ê>O»G�O�MeQS\�sfPKN�c_� 'ISK�GJISKN_eGWISK
��Á y i�å[Á$OPT�wLfUKNT�KN\oGW��GWOUYk\7T$�cOP\oGW�^OU\LM��c\�X�fPKGWM0�^wSwSfPOPsN��GJOPY^\�M6T�Y^\LO»GWY^_0w�KN_VbmYk_JT$�^\LsKeMVGW�cGJO�MaGWOPsNMjbmY^_0OU\�XtOU]xO�Xx´

�^}



QL�^fLOP\oGJK�_JbÅ�^s�KNMN�
ËÄILOUfPKE �KE 'OUfPf��kMJMJQST�K0GJILOPM(bmKN��GWQS_WKEOPM6\SYcGjOU\Ls�fUQ�XtKNX�OP\�GJISKrsQS_W_WK�\oG(]^KN_WMJOUYk\,Y^b%��Á y i�å[Á¥gcOUG
 �Y^QSf�X�sY^\�sK�OP]��cRSfP`�RzK'_JKNfP�cGJOP]^K�fP`[MVGJ_5�cOPl^IoGVbmYk_J 0�c_5XrGJY�OP\kGW_JYtXtQ�sK'�c\LX, �Y^QSf�X,�^fUfPY� ¤��Á y i�å[Á�GJY��kXSXt_WKNMWM�GWISK
wS_WY^RLfUKNT�Ycb(RL�^\LXt 'O�XxGJI�]��c_WOP�^RSOUfPOUGa`�ÈÀMVKqsuGJOPY^\�{t� �L� �oÊ� � \��7MJOUT�OPfP�^_>]kK�OP\%g¥GJILK��^QtGJISYk_WM>T�K�\oGJOPY^\�sYoMaG��^M>Y^\SK
Y^b3GWISK,s5I��c_5�^suGWK�_WOPMVGJO�s�MjGWIL��G�s��c\�]��c_W`�MVOPl^\SOUn�sN�c\oGJfP`��ks_WYkMWM0OU\oGJKN_VbÅ�ksKqMEP � � �tgzw%� � |^}��'Q%RSQSG>fPKN��]^K�OUGeQS\�sK�_JGW�^OU\
GWY¹ 'IL��G[K�ÃoGWK�\oG[GWISK��c_5s5ISOUGJKNsGJQS_WK$�cfPfUY� EMrGWISO�M�wL�c_5�cT�K�GJK�_�GWY¹R�K�G5�c¡kK�\�OU\oGWY��^s�s�Y^QS\oG�Rx`¢�kXS�cwtGWOU]kK�T�YkRSOPfUK
�^wSwSfPOPsN��GJOPY^\�M�� � b*GJISK>sYkMVG6wL�^_W�^T�KGJKN_(O�M6��]��cOPfP�^RSfPK0GJY[T�Y^RLOUfPO»Ga`o´¾�� ��^_JK'�^wSwSfPOPsN��GJOPY^\�M�g^GJISKe�^_Ws5ILO»GWKNsuGWQS_WKEs��c\$RzK
MW�cO�X��^fPMJY�GJY$�^XLXt_JKqMJMjGWISK�QLMW�cl^K�s�YkMVG0wL_JYkRSfUKNT ÈÅMJKNsGJOPY^\¹{t� �L� �kÊ�
� \�_WK�f���GWOUYk\¹GJY7GJISK�wSIx`tMVO�s��^f
T�YkRSOUfPOUGa`�s5I��cfPfUKN\Sl^KqMeXtO�MJs�QLMWMVKqX¹OU\�MVKqsuGWOUYk\¢{t�"�tg*��Á y i�å[Á¹YcÆ¥K�_5Me��wL�c_JGJO��cf

MJY^fPQtGJOPY^\�GWY�GWISK,�kXSXt_WKNMWM'T�OUlk_W�cGJOPY^\�wS_WY^RSfPK�T ÈÅMJKNsGJOPY^\�{t�"�t� � ÊE�c\LX¹XtYxKqMe\SY^G>�^XLXt_JKqMJM'GJISK,YcGJILK�_>s5I��cfPfUKN\Sl^KqM��
��Á y i�å[Á�XtKN�^fPM6 'O»GWI�GJISKr�^XSXt_WKNMWMCT�OPl^_5��GJOPY^\�wS_WY^RLfUKNT¯Rx`,nSÃtOU\Sl[GJISKEwL_JY�Ãt`�KN\LXtwzY^OP\oG6Ycb*GWISKEwS_WY�Ãt`k´¿_WK�T�YcGWK
wL�^_VGCY^b�GWISK'sY^\L\SKNsGJOPY^\���GCGJILK�\LKGa �Y^_W¡�fP��`kK�_q� � \,GJISO�MC 0��`^g�ISYoMaG(T�Y^RLOUfPO»Ga`�OPM+ISO�XSXtKN\�bm_JYkT¶GJISK'_WK�T�Y^GJK0wL�c_JGa`
GWIS_JYkQSl^I�GJILK�QLMVK�Y^b�GWISK�wS_WY�Ãx`¥½ M0MaG5��GJO�s � vÄ�^XSXS_JKqMJMN�+ËÄISOUfPK�GJILOPME�^wSwS_WYk�ks5I��cfPfPY� EMjKN\LXx´ÌGJY^´ÌKN\LX�s�Y^\S\LKNsuGWOU]xOUGa`
GWY�RzK,T$�^OU\oGW�^OU\LKNX¹RzKGa �K�KN\�GJILK,T�Y^RLOUfPK��^\LX¹GWISK�_JKNT�Y^GJK,wL�c_JGa`^g¥OUG�XtYxKqMe\SY^G�sN��GWK�_r jKNfUf
bmY^_��cfPf+MVOUGJQL�cGJOPY^\LMN�
LY^_�KÃS�^T�wLfUKkg¥GJISK��^_Ws5ISOUGJKqsuGWQS_JK�bmKN�cGJQS_WKNM�\SY�OP\kGWK�_J´ÌwL_JY�Ãt`�IL�c\�XtYcÆÂYk_>GWQS\S\SKNfUOP\Sl�Ycb�Y^wzK�\�sYk\S\SKNsGJOPY^\LMN��FeM
�¹_WKNMJQSfUGNg+T�Y^RSOPfPK7sfPOUKN\oGWM, 'O»GWIÂY^wzK�\Âs�Y^\S\SKqsuGWOUYk\LM[T,QLMaG�sY^\L\SKNsG[GJY�GJISK7MW�cT�K�wL_JY�Ãt`�OP\ÂYk_WXtKN_�GJY�_JKqMVQST�K
GWISKNMJK[sYk\S\SKNsGJOPY^\LMN�Ch0ISO�M's��c\�RzK�wS_JYkRSfPK�T$��GWOPsrOUb
GWISK�T�Y^RSOPfUK�ISYoMaGEO�M0\SY�fPY^\SlkK�_0 'O»GWISOP\¹_W�^\Sl^KrYcb
GJISK�wS_WY�Ãt`^�
Î�KNsN�cQLMJK,GJISKN_JK�O�M>\LY�OP\oGJKN_V´¿wS_WY�Ãx`�IL�^\LXtYcÆÂYk_rGJQS\S\LK�fPOU\Sl�g%RzK�OP\Sl� 'O»GWISOU\�_5�c\SlkK�Y^b��c\LYcGJILK�_�wS_WY�Ãx`¹XtYxKqM�\SYcG
_WK�T�KNXS`¤GWISK¢MJO»GWQL��GWOUYk\%��Fe\SYcGWISK�_�sY^\�MVKqpkQLK�\Ls�K¹Ycb�GJILK�wS_WY^wzYkMJKNXº�cwLwS_JYo�^s5IºO�M�wzYoYk_�MJQSwSwzY^_JG7bmYk_�MJK�_W]^K�_
T�Y^RLOUfPO»Ga`k�CFeM6XSOPMWsQLMWMJKNX*gkT�YkRSOPfUKeMJK�_W]^KN_(MVQLwSw�Yk_VG(OP\���Á y i�å[Á� 0�^M(\SYcG6��ILOUlkI$wS_JOPY^_WOUGa`��c\LX�bmYk_CGJI���G6_WKN�kMVYk\
O�M'MVYkT�K� 'IL�cG�_WQLXtOPT�K�\oGW�^_J`$OP\�GJISK�sQL_J_WK�\oG0]^K�_5MJOUYk\%�3ßeY� jKN]^KN_NgxK�]kK�\�O»b+_JKNT�KNXtOPKNX��cfPY^\Sl�GJISK�fPOP\SKNM'MJQSl^lkKNMVGJKqX
Rx`�GWISK��cQtGWISY^_5MNgS��Á y i�å[Á7IL�^M0\SY�bmKq��GJQL_JKqM�GJIL�cGes��c\�ISKNfUw¹sfPOPK�\oGWM0fPYts���GWK[MVKN_J]kK�_5M(GWIL��GEI���]^KrT�Y�]kKNX*�

p økî�ì��6øxðcíqñmò�ø
h0ISK���Á y i�å[Á7�^_Ws5ISOUGJKqsuGWQS_JKrMVYkfU]kKNM0��MVOPl^\SOUn�sN�c\oG'w�Yk_VGWOUYk\7Ycb
GJISK�wS_WY^RLfUKNT�M�_WK�f���GWKNX7GJY�T�Y^RSOPfUKr\SK�Ga jYk_J¡xOP\SlL�
� \$wL�^_VGWOPs�QSf��c_qg^sYk\o]xOP\LsOP\Sl�MJY^fPQtGJOPY^\LMC�^_JK'wL_JKqMVKN\kGWKNX�GJY�GWISKEwS_WY^RSfPK�T$MCY^bz\LKGa �Y^_W¡[ISKGWK�_WY^lkK�\SKNO»Ga`[�^\LX$XtO�MJs�Y^\t´
\SKqsuGWOUYk\%gS�c\LX7O»G0O�M'sfPKN�c_jGJI���G�GJISK��c_5s5ISOUGJKqsuGJQL_JKrsY^QLfPX��cf�MVY��^XSXt_WKNMWM6GJISK�wS_WY^RSfPK�T$MjYcb�R��c\LXt 'O�XxGWI�]��c_WO��cRSOPfUOUGa`
�^\LX�QLMW�cl^KEs�YkMVGNgoK�]kK�\$OUb¥OUG�XSYoKqM(\SY^Gj�cfP_WKN�^XS`,XtY�MJYL� � \�GJILOPMj_JKqMVwzKNsG(GJILK>��Á y i�å[Á��^wSwS_WYk�^s5I�O�M6MJQSwzK�_WOUYk_CGJY
GWIL��G�Ycb%� y Ëºâ�� � �kh0ISK>Y^wSwzYkMJO»GWKEO�MCGJ_WQSK>OU\$_WK�f���GWOUYk\�GJY�GWISKEGa �Y��c_5s5ISOUGJKqsuGJQL_JKqM�½^�^wSwS_WYk�ks5ISKNM3GWY�GJISKr�^XSXS_JKqMJM
T�OPl^_5��GJOPY^\�wS_JYkRSfPK�T�� � \�GJILOPMr_WKNMJw�KqsuGNg%� y ËÄâ�� � ½ MeQ�MVK�Ycbj��Y^RSOPfUK � vAwL_JY�]xO�XtKNMeR�K�GVGJKN_[MVQLwSw�Yk_VG>bmY^_�MJK�_W]^K�_
T�Y^RLOUfPO»Ga`�GJIL�^\��¢Á y i�å[Á¥�*ËÄISOPfUK�GWISK��cQtGWISY^_5MrYcb'��Á y i�å[Á��^MWMVQST�KqX�T�Y^RLOUfPK�ISYkMVGWM� 'OPfUfjsY^\oG5�cOP\�T�YkMVGJfP`
s�fUOPK�\oGWMNg+GJILOPM��^MWMJT�wSGJOPY^\Â 'OPfUf�\SY^G,\SKqsKNMWMW�c_WOUfP`¢ILY^f�X�bmY^_�XtO�MaGW_JOPRSQtGWKNXÂYkRt±aKNsG��^wSwSfPOPsN��GJOPY^\�M�gC�^M�XtO�MJs�QLMWMVKqX�OU\
MJKNsGJOPY^\¹{t�"�t� � �
FºwL�^_VGWOPs�QSf��c_WfU`�OP\kGWK�_WKNMVGJOP\SlrbmKN�cGJQS_WK0Ycb*��Á y i�å[Á�O�MCOUGWMCMJQSwSwzY^_JGCbmY^_(�kXS�cwtGWOU]kK��^wSwSfPOPsN��GWOUYk\,RzK�IL��]xOPY^QS_q� � \
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GWISOPM6_JKqMVwzKNsGNgo��Á y i�å[Á,T$�c¡^KqMC��XtOUÆzKN_JKN\kG6GJ_5�^XtK�´ÌY^Æ�R�K�Ga jKNK�\�GJ_5�c\�MVwL�^_JKN\Ls`[�^\LX$�� 0�c_WK�\SKqMJM�ÈÅMJKNsGJOPY^\7{t� �S� }kÊ
GWIL�c\�GJILKr\LKGa �Y^_W¡k´¿f���`^K�_�MVYkfUQSGJOPY^\LM'XtO�MWsQLMWMVKqX�OP\¹MVKqsuGJOPY^\�}S� � �+ËÄISKN_JKq�^MjGJILK�\SKGa �Y^_W¡o´Ìf���`^KN_6MVYkfUQSGJOPY^\LM'�^OUT�KNX
bmYk_+s�Y^T�wSfPKGWK6GW_W�^\LMVw��c_WK�\Ls�`^g���Á y i�å[Á�bÅ�cfPfPM+MJY^T�K� 'ISKN_JK�RzKGa �K�K�\�GJISK0K�ÃoGW_JKNT�KNM
Y^\$Át��Ga`o�c\L�^_W��`o�c\L�^\%½ M*MWs��^fUK
Y^b
�^XS�^wtGW�cGJOPY^\7MVGJ_5��GWK�lkOUKqMjXtO�MWsQLMWMVKqX$OP\�MJKNsuGWOUYk\�{S� �L� }L�3���^f»GWÛ>K�G0�^fÀ�tXtKqMJs�_JOPRzKEGJILK��^RSOPfUOUGa`�bmY^_'�cwSwLfUO�s��cGJOPY^\LM6GJY
¼ MVwzKNs�O»bm`� 'ISO�s5I�OP\oGJK�_JbÅ�^s�KNM>�c_WK[QLMJKNX�bmYk_eKN�ks5I�Ga`xw�K,YcbCGJ_5��Þ�s^½��^M>�¹¼ poQL�cfPO»G5��GWOU]kK�fP`�XtOUÆzKN_JKN\oG>¡xOU\�X¹Ycb6s�Y^\oGJ_WY^f
Y�]kK�_(GWISK�OP_'MVKqMJMJOPY^\LMN½?P ��� �Sgxw%� � |c���*Qz�^\LX7�cGVGW_JOPRSQtGWKEGJILK>wzYkMWMVOPRSOPfUOUGa`$Ycb�MJQSwSwzY^_JGJOP\Sl,GJISO�MjGa`xw�K>Ycb
�kXS�cwtG5��GWOUYk\$GJY
GWISK�bÅ�^sG'GJIL�cG'GJISKNOU_EMWs5ISK�T�K�O�M'OUT�wSfPK�T�KN\kGWKNX���G0GWISK�GJ_5�c\LMJwzY^_JG0f���`^KN_N�
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OP\�GJ_5�c\LMJwzY^_JGV´¿fP��`kK�_*T�Y^RSOPfPO»Ga`[MJQSwSwzY^_JG
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GWIL�c\¤GJISK�\SKGa �Y^_W¡o´Ìf���`^KN_[�cwSwL_JYo�^s5ISKqM�� � \¤wL�^_VGWOPs�QSfP�^_NgC��Á y i�å[Á�Y^\SfP`°YcÆ¥K�_5M���wL�^_VGWOP�^f�MJY^fPQtGJOPY^\@�c\LX�GWISK
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h0ISK�wL_JKN]oOPY^Q�M6Ga �Y$MVKqsuGWOUYk\LM0IL��]^Kr_WK�]xOUKN jKqX7��\xQST�RzK�_'Y^b+�^wSwS_WYk�ks5ISKNM6GJY�T�Y^RSOPfPO»Ga`�MVQSwLw�Yk_VGE��G0GWISK�\SKGa �Y^_W¡
�^\LX�GJ_5�c\�MVwzY^_JGef���`^K�_5M'_WKNMJw�KqsuGWOU]kK�fP`^�>h0ILK y Á � wS_WYcGWYtsY^f3MaG5�^s5¡�wS_WKNsKqXtKNMeGJILK[GJKN_JTã¼ T�OPXSXSfUKN ��^_JKkgU½¥�c\LX�XtYxKNM
GWISK�_WKbmYk_JK�\SY^G$MJwzKNsOUbm`¤��T�OPXLXtfUKN ��^_JK�f���`^K�_qg(RSQSG�RL�^MJKNX@Y^\@GJISK¹XtO�MWsQLMWMVOPY^\£OP\£MJKNsGJOPY^\ � � {t� }Sg6 �K��^MWMVQST�K
T�O�XSXtfPK� 0�c_WK�GJY£_WKNMJOPXtK¤¼ OP\A�@f���`^K�_��cRzY�]^K¹GWISK�Y^wzK�_5��GJOP\Sl£MV`tMVGJK�T��^\LXÄ\SK�Ga jYk_J¡xOP\Sl¤MJYcb¸Ga 0�c_WK��c\�XéRzK�fPY� 
OP\LXtQLMVGJ_W`o´¿MJwzKNsOUn�s��cwLwSfUO�s��cGJOPY^\LMN½(P {^{xgSw�� � � Q¿gtOÀ� K^�PgS�cRzY�]^KrGJILK�GJ_5�c\LMJw�Yk_VG0f���`^K�_q�
ÁxKqsuGWOUYk\ � � � �c_Wl^QSKqX¹GJI���G�wS_WK�]xOUYkQLM>_JKqMVKq�c_5s5I�OU\oGWY�T�O�XSXtfPK� 0�c_WK,wS_WY�]xOPXSOU\Sl�T�Y^RSOPfUOUGa`�MJQSwSwzY^_JGrI��^M>GW�^¡^K�\

Yk\SK'YcbzGa jY��^wSwS_WYk�^s5ILKNMN�¥GJISKEXtKN]^KNfUYkwST�K�\oG(Ycb¥\SK� £T�OPXLXtfUKN ��^_JK'�^_Ws5ISOUGJKqsuGWQS_JKqM3Y^_+GJILKE�^XS�^wtGW�cGJOPY^\�Ycb¥KÃtOPMVGJOP\Sl
T�O�XSXtfPK� 0�c_WK,�c_5s5ISOUGJKqsuGJQL_JKqM'bmY^_rQLMJK�OP\�T�Y^RLOUfPK,KN\x]oOP_WY^\ST�K�\oG5M��rh0ISOPM�MJKNsGJOPY^\�_WK�]xOPK� EMe�7\xQST�RzK�_�Ycb6MJ`tMaGWK�T$M
RzK�fPY^\SlkOU\Ll[GJY�GJISK>bmY^_WT�K�_�s���GWK�lkY^_W`^�
FA\xQST�RzK�_�Ycb�MJ`tMaGWK�T$MjR�KNfUYk\Sl^OP\Sl[GWY[GWISK>f���GJGJKN_�sN��GJKNl^Yk_J`��c_WKeXtO�MJs�QLMJMJKNX
OP\@MJKNsGJOPY^\LM�}S� �¢�^\LXÂ}S�"�t�°µeK� ³Ga`xw�KqM�YcbeT�O�XSXtfPK� 0�c_WK$bmY^_�T�Y^RSOPfUK�K�\x]xOP_JYk\ST�K�\oGWM,�c_WK7l^KN\SK�_5�cfPfP`¢RL�kMVKqX°Y^\
�kXS�cwtG5��GWOUYk\�Y^b(KÃtO�MaGWOU\Sl �����4���â�H�<� _5��GWISK�_'GWIL�c\��kXS�cwSGW��GWOUYk\�YcbCKÃtO�MaGWOU\Sl �5£Í�������¿���.����£Í�.� �^\LX�wS_WY^wzYkMJK[s5IL�c\SlkKNM
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É'Y�]kK�_rOPM�R��^MJKNX¢Y^\�GWISK�sfPOPK�\oGR-cMVKN_J]kK�_eT�YtXtKNf+bmY^_[XtO�MaGW_JOPRSQtGWKNX��cwSwLfUO�s��cGJOPY^\LMN�,h0ISK$MJ`tMaGWK�T O�MrRL�^MJKNX¢Y^\¢Ga jY
s�K�\oGJ_5�cfEO�XtKq�^MN��_WK�fPYxsN��G5�cRSfPK�Xt`x\L�cT�O�s¹Y^RS±aKNsuG5M�ÈÅÉed y M5Ê��^\LXÄpoQSK�QSKqXº_JKNT�YcGJK¹wL_JYtsKqXtQS_WK�s��^fUf�M�ÈÌärÉEv�i�MWÊ�
h
Y^lkKGJILK�_qg%ÉEd y M��^\LX°ärÉ'v�i�M�sYk\LMVGJOUGJQtGWK,GWISK�É'Y�]kK�_rY^Rt±aKqsuG�T�YxXSK�fÌ��É'Y�]kK�_�ÉEd y M�sY^\�MVO�MaG�Y^b6bmY^QL_�s�Y^T�´
wzY^\SKN\oGWMN�,¼ T�Y^RSOPfPK�s�YtXtK^g%KN\Ls��^wLMJQSfP�cGJKqX¢XS�cGW�Lg��7 �K�fPfU´¿XtK�nL\SKqX�OP\oGJK�_JbÅ�^s�K^g��^\LX�GJISK$�cRLOUfPO»Ga`�GJY�T$�c¡^K�YkQtGWsN�cfPfPM
GWY7YcGWISK�_�ÉEd y M�½FP � � g¥w%� }c� � Q¿�>ÉEd y M>s�Y^T�T�QL\SOPsN��GWK[Rx`�T$�^¡oOP\Sl¹ärÉ'v�i�M>Y^\�Y^GJISKN_>ÉEd y M��rËÄISKN\¢�7s�fUOPK�\oG
O�MJMJQSKqM��$ärÉ'v�i>gxGWISK�ärÉ'v�iÄOPM�fPY^l^lkKNX7fUYts��^fUfP`¹ÈÅ�^fUYk\Sl, 'OUGJI��c\x`$wL�^_W�^T�KGJKN_WM5Ê(�^\LX7s�Y^\oGJ_WY^f¥_WKGWQS_J\LKNX�OPT�T�K´
XtO���GWK�fP`�GJY$GWISK,s�fUOPK�\oGN� � b3GWISK,s�fUOPK�\oGrIL�^Me_JKNl^O�MaGWK�_WKNX���s��^fUfPRL�ks5¡�bmQS\LsGJOPY^\%g¥OUG> 'OPfUf
_JKqsKNOU]kK[\SYcGWO»nzs���GWOUYk\¹ 'ISK�\
GWISK¹ärÉEv�içIL�kM�s�Y^T�wSfPKGWKNX*�°FEfUGJKN_J\���GJOP]^KNfU`kg+GJISK�sfPOPK�\oG�T$��`�RSfPYts5¡�QL\kGWOUf0GWISK�ärÉ'v�i³s�Y^T�wSfPKGJKqM��°ÉEd y M
sN�c\�RzK�sY^wLOUKqX*g*T$�c_5MVIL�^fUfPKNX��c\LX�T�Y�]kKNX¹RzKGa �K�KN\¢s�fUOPK�\oGWMr�c\�X�MJK�_W]^K�_5MERx`¹RzK�OP\Sl�wL�^MWMVKqX��^MrwL�^_W�^T�KGJKN_WMEGJY
�^\LX�_JK�GJQS_W\�]��^fUQSKqM�bm_JYkT×ärÉ'v�i�MN� Ç �ks5I�ÉEd y IL�^M'��¼ ISY^T�K^½SMJK�_W]^KN_�GJIL�cGET��^OU\oG5�cOP\LMjGJISK�wS_WOPT��^_J`¢ÈÅ�cQSGJISYk_V´
OUGW�cGJOP]^KqÊesYkwo`k��ijfPOPK�\oGWM>QLMJK�ärÉ'v�i�MeGJY�Y^RtG5�cOP\�MJKNsYk\LXS�^_J`�sYkwSOUKqMEY^b6wS_WOUT$�c_W`�ÉEd y MN��ZEw¥XS��GWKNM>w�KN_VbmYk_JT�KNX
Yk\@MJKNsYk\LXS�^_J`°ÉEd y M��c_WK�GJKN\oGW��GWOU]kK�QL\kGWOUf0GWISK�Y^wzK�_5��GWOUYk\ÂOPM�s�Y^T�T�O»GJGJKNX%g6OÌ� Kk�Ugj_JKqsK�OP]^KqXÂ�c\�X¤�^sNsKNwtGJKqXÂRx`
GWISK7MJK�_W]^K�_�ISYkfPXSOU\Sl�GWISK$wS_WOUT$�c_W`�s�Y^wx`^��FewSwSfPOPsN��GJOPY^\�M�GJIL�cG��c_WK�T�YkRSOPfUOUGa`o´¿�� 0�c_WK,sN�c\�_JK�GW�^OU\�¡x\SY� 'fUKqXtl^K�Y^b
 'ISK�GJISKN_CGJILK�OP_(QSw¥XS��GWKNM(�^_JK0OP\,GWK�\oGW�cGJOP]^K'Yk_(sY^T�T�OUGVGJKqX$MaG5��GWK^gc 'ISKN_JKq�^M+T�Y^RLOUfPO»Ga`o´¿QS\L�� 0�c_WK��^wSwSfPOPsN��GWOUYk\LM+ 'OUfPf
\SY^G[XtOPMVGJOP\SlkQSOPMJI�R�K�Ga jKNK�\�GWISK�Ga jY��,ßeK�\Ls�K^g*OUb0��sYk\tÍLO�suG[s��^QLMVKqM>��MJK�_W]^K�_>GJY�_WKa±aKqsuG��7GWK�\oGW�cGJOP]^K�QSw¥XS��GWK^g��

��|



T�Y^RLOUfPO»Ga`o´¾�� ��^_JK�sfPOPK�\oGes��^\�wL_JKN]^K�\oG'OP\LsYk\LMVO�MVGJK�\�sOPKNM0RzKGa �K�K�\�GWISK�wS_WOUT$�^_J`7�^\LX�MVKqsYk\LXS�c_W`7ÉEd y MNgSK^� lL�PgSRx`
�^f»GWK�_JGJOP\Sl�GJISKeQLMVKN_6�c\�X�QS\LXtYkOU\Sl�GWISKEQSw¥XS�cGJKEYk\�GJISKeMJKNs�Y^\LXL�c_W`^� � \$s�Y^T�wL�c_WO�MVYk\%g^��T�Y^RLOUfPO»Ga`o´¿QS\L�� 0�c_WK�s�fUOPK�\oG
T$��`�RzKNs�Y^T�K�OU\Ls�Y^\LMJO�MaGWK�\oGE 'O»GWI�GJISK[MJK�_W]^KN_��^\LX�YcGJILK�_EsfPOPK�\oGWMN�
h0IS_WK�K,T$�cOP\�É'Y�]^KN_>s�Y^T�w�Yk\SK�\oG5Me_WKNMJOPXSK[Y^\¹GWISK�sfPOUKN\kG�MJOPXtKk�rFe\�YkRt±aKNsGrs��ks5ISK�ILY^f�XSM>MJKNs�Y^\LXL�c_W`�sYkwSOPKNM

Y^brÉEd y M��c\�X¤IL�kM,GJISK��^RSOUfPOUGa`°GJY�OP\kGWK�_5�^sG� 'OUGJIÄMJK�_W]^K�_5M�GJY�OUT�wzY^_JG7�c\LX@KÃtwzY^_JG�Éed y MN�ÄFE\ºY^wzK�_5��GWOUYk\
fPY^l�O�M>QLMVKqX�GJY7_JKqsY^_5X�T�QSGW��GWOU\Ll�Y^wzK�_5��GWOUYk\LM�ÈÅOÀ� K^�Pg�ärÉ'v�i�M'GWIL��GrT�YxXSO»bm`�GWISK,MVGW�cGJK[Y^b6�c\�YkRt±aKNsG5Ê0T$�^XSK�Y^\
MJKNs�Y^\LXS�^_J`$s�Y^wSOPKNM0Y^b3ÉEd y M��Ch0ISK�fPY^l�sYkT�wzY^\LK�\oGEs��c\�OP\kGWK�_5�^sG� 'OUGJI�MVKN_J]kK�_5M(GWY�wS_JYkwL�clo��GWK>s5IL�^\Sl^KqM(GWY,GWISK
wS_WOPT��^_J`�s�Y^wSOPKNMN��ËÄILK�\°��s�fUOPK�\oG7ÈmbmY^_�KÃS�cT�wSfPK$XtQS_WOU\Ll�XtO�MWsY^\L\SKNsGJKNX¢Y^wzK�_5��GWOUYk\�ÊeOU\x]^Yk¡^KqMeT�KGWISYtXSM�Y^\��c\
ÉEd y g�fPY^leK�\oGJ_WOUKqM%XtKqMJs�_JOPRSOP\Sl'T�QtG5��GWOU\SleOU\x]^YtsN��GJOPY^\�M*�c_WK(�^XSXtKqXrGJY'GWISK6Ykw�KN_W�cGJOPY^\�fPY^lE�c\�X�sY^\oGW_JYkf�OPM�_JK�GJQS_W\SKNX
OPT�T�KqXtO���GJKNfU`rGWYEGJILKj�cwLwSfUO�s��cGJOPY^\%�3h0ISO�M�sYk\LMVGJOUGJQtGWKNM�GJK�\oG5��GJOP]^K6QSwzXL��GJKqM��+h0ISKjY^wzK�_5��GJOPY^\�fPY^lEO�M
fP�cGJK�_
KÃtwzY^_JGJKNX
RL�ks5¡rGJYEGWISK0MVKN_J]kK�_��^\LX�QLMJKNX�GWYrs�Y^T�T�O»G
GJISK0s5IL�^\Sl^KqM*GJYeGJISKjwS_WOUT$�c_W`�sYkwo`k� � b��^\��cwSwLfUO�s��cGJOPY^\�IL�kM�_WK�lkOPMVGJKN_JKqX
��sN�cfPfUR��^s5¡�bmQL\LsuGWOUYk\%g¥O»Gr 'OUfPf
RzK[OP\x]^Y^¡kKNX� 'ISKN\¹GJISK�s5IL�c\Ll^KNMe�c_WK[sY^T�T�OUGVGJKqX*�rijfPOUKN\oGr�cwLwSfUO�s��cGJOPY^\LMEOU\oGJKN_W�ksuG
 'OUGJI�GJISK�fUYkl>�^\LX�sN�^s5ISK�sY^T�wzY^\SKN\oGWM�GJIS_WY^QSlkI�GJILK�É'Y�]kK�_
fUOPRS_5�c_W`^��Î�YcGWI[fPY^l>�^\LX�sN�^s5ISKjsY^T�wzY^\SKN\oGWM
OU\oGJKN_W�ksuG
 'OUGJI�_WK�T�YcGWK�MJK�_W]^KN_WMeGJIS_WY^QLl^I��7GWISOP_WX�sYkT�wzY^\LK�\oGNg*GWISK$\SK�Ga jYk_J¡¹MWs5ISKNXtQLfUKN_Ng% 'ILYkMJK,_WY^fPK,O�MrGJY�¼ OP\kGWK�_5�^sG�P MÐQ
 'OUGJI�GWISK[Y^wzK�_5��GWOU\Ll�MJ`tMaGWK�T GJY$OP\SO»GWOP�cGJK[Yk_0GJKN_JT�OP\L��GWK�sYk\S\SKNsGJOPY^\t´¿RL�kMVKqX$GJ_5�c\�MVwzY^_JGEfUOP\S¡tM[ÈÅK^� lL�PgLXtO��cfU´ÌQSwzÊ0Y^_
GWY¹w�Y� �K�_J´ÌQLw4-�wzY� jKN_V´¾XtY� '\� 'OP_JKNfUKqMJMrGW_W�^\LMVT�OUGVGWK�_5M�½¹P � � g
w%� }^}���QÌ�$�¹YkRSOPfUOUGa`o´¿�� 0�c_WK,�^wSwSfPOPsN��GJOPY^\�M�s��c\�MJw�KqsOUbm`
wS_WOPY^_WO»GWOUKqM+GJY[QLwzXS�cGJKqM�gx 'ISO�s5I��c_WK0GW�^¡^K�\$OP\oGJY��ks�s�Y^QS\oG(Rx`�GWISKe\LKGa �Y^_W¡,MWs5ISKNXtQLfUKN_N�+h0ISO�M6�cfPfPY� EM(�cwSwLfUO�s��cGJOPY^\LM
GWY�XtO�MaGWOU\Ll^QSO�MVI�QS_JlkK�\oGEbm_WY^T×fUKqMJMeQS_Wl^K�\oGeQLwzXS�cGJKqM�� � b(Y^\SfP`��^\�KÃtwzK�\LMJOP]^K[fPOU\L¡�O�Me��]��^OUf��cRSfPK^gLGJISK�sfPOPK�\oGeT$��`
 'O�MVI�GJY�_WKNXtQ�sK�sY^T�T,QS\SO�s���GWOUYk\7Rx`�Yk\SfU`�GJ_5�c\LMJT�O»GJGJOP\Sl,QL_JlkK�\oG�QLwzXS�cGJKqM'�c\LX�XtK�f���`xOU\Ll,fPKNMWM�QS_JlkK�\oG'QSw¥XS��GWKNM
QS\oGWOUf���f���GWK�_0GJOPT�K^�6h0ILOPM0T�KN�^\LMeärÉ'v�i�MET���`7R�K[XtKNfUOP]^KN_JKqX�YkQtGEYcb3Y^_5XtK�_�ÈmOÌ� K^�PgL\SYk\t´â �  y Êu�
y \�GJILK�MJK�_W]^K�_[MJO�XtK^g
GJISK��cwSwSfPO�s���GWOUYk\%½ M�T$�cOP\°_JKqMVwzY^\LMJOPRSOUfPOUGa`�O�M�GJY�T��^\L�clkK�wS_JOPT$�c_W`¢s�Y^wSOPKNM�Y^bEÉEd y MN�

FçMVKN_J]kK�_rs��c\�_JKqsK�OP]^K,�c\LX�wS_JYts�KNMWMrärÉ'v�i�Mebm_WY^T sfPOPK�\oGWMN�rh0ILOPMrT$��`�OP\Ls�fUQLXSK�s�_JKq��GJOP\Sl��7MJKNsYk\LXS�^_J`�ÉEd y
Èmbm_JYkTã��wS_WOPT��^_J`SÊr�c\�X¢_WKGWQS_W\SOU\Ll¹O»G[GWY�GJISK�sfPOUKN\kG��kM[��_WKNMJQSf»G[Y^bE��ärÉ'v�i>� � \Â�kXSXtOUGJOPY^\%g+MVKN_J]kK�_5Mr_JKqsK�OP]^K
Ykw�KN_W�cGJOPY^\�fPY^loM
bm_JYkT sfPOUKN\kG5MC�c\LX�sYkT�T�OUG+GJISK0KN\kGW_JOPKNM3Rx`��^wSwSfP`oOP\Sl>GJISKNT GWYeGWISK'wS_WOUT$�c_W`�sYkwSOUKqM��+h0ISK'MJK�_W]^K�_
�^fPMJY¹sY^\oG5�cOP\LM�bmQS\LsGJOPY^\L�^fUOUGa`�bmYk_�XtK�GJKNsGJOP\Sl��c\�X¢_WKNMJY^fP]xOU\Ll�s�Y^\tÍ�OPsGWM�GWIL��G�T$��`�YtsNsQS_��kM���_JKqMVQLf»G[Y^b's�fUOPK�\oG
Ykw�KN_W�cGJOPY^\LMN��Î�KNsN�cQLMJK7sYk\tÍLO�suG�XtKGWKNsuGWOUYk\¤�c\�X°_JKqMVYkfUQSGJOPY^\°O�M,�^wSwSfPOPsN��GJOPY^\S´¿MJw�KqsOUn�scg+É'Y�]kK�_,sN�c\S\LYcG�wzK�_JbmY^_WT
GWISKNMJK�Y^wzK�_5��GJOPY^\�M�GW_W�^\LMJwL�c_WK�\oGJfP`^g6RSQtG$OU\�MaGWKN�^X@YcÆ¥K�_5M��^MWMVO�MVGW�c\�sK�GJY°�cwSwLfUO�s��cGJOPY^\LM�OP\¤GWISK�bmY^_WT Ycbr]^K�_5MJOUYk\
]kKNsuGWY^_5M0bmY^_rÉEd y _JKNwSfUO�s��kM�gz�c\LX��cwSwSfPO�s���GWOUYk\LM'GWISK�\�wS_JY�]xO�XtK�GJILK�OP_>Y� '\��^fUlkY^_WO»GWIST$M0bmY^_>_JKqMVYkfU]xOP\Sl�sYk\tÍLO�suGWMN�
FewSwSfPOPsN��GJOPY^\�M��cf�MJY�I���]^K$YcGWISK�_�_JKqMVwzY^\LMJOPRSOUfPOUGJOPKNMNg3MJQLs5I°�^M,XtY^OP\Sl�GJILK�OP_�Y� '\�wS_WKbmKG5s5ISOP\Sl�XtQS_WOU\Ll¹w�KN_JOPYtXSM[Y^b
s�Y^\S\SKqsuGWOU]xOUGa`^�
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ÉEd y Me�^_JK�K�ÃxKqsQtGWKNX�OP\���¼ s�Y^\oGJ_WY^fPfUKqX7KN\x]oOP_WY^T�K�\oGN½(P � � gLw%� }c� � Q¿gL��]xOU_JGJQL�^f*T$�^s5ISOP\SK^� � \�GJISK,sQS_W_JKN\oG�È � � �!�cÊ
]kK�_5MVOPY^\£Ycb�É'Y�]^KN_Ng�ÉEd y M7�c_WK�OUT�wSfPK�T�KN\kGWKNXÄ�kM$h
s�f�-ch0¡¤wS_WY^lk_W�^T�MN�éÉEd y M�s��^\ºR�K¹T�Y�]^KqX@bm_JYkT�MJK�_W]^K�_
GWYÂsfPOUKN\kG5M$�^M$XtKqMJs�_JOPRzKNX*g�RSQtG7�^fPMJY¢OP\£GJISK¹YkwSwzYkMJO»GWK�XSOU_WKNsGJOPY^\%�Äh0ISO�M$s��^\@RzK¹QLMJKbmQSfEOP\Äs��kMVKqM, 'ILK�_WK�GWISK
s�fUOPK�\oG� 'O�MVILKNM�GWY�wzK�_JbmY^_WTã��GWOUT�K´¾sYk\LMJQST�OU\Sl�Y^_�XS�cGW�c´ÌOP\oGJK�\�MVOP]^K$Ykw�KN_W�cGJOPY^\�Y^\�GWISK7MJK�_W]^K�_q��É'Y�]^KN_[�cfPfUY� EM
bmQS\�suGJOPY^\��cfPO»Ga`¹GWY�R�K$T�Y�]^KqX�s�fUYoMVK�GJY�GWISK$XS��G5���^\LX¢]oO�sK�]kK�_5MJ�Lg%XtK�wzK�\LXSOU\Sl¹Yk\� 'IL�cG[OPM�T�Yk_JK�MVQLO»G5�cRSfPK�bmY^_
GWISK[�cwSwLfUO�s��cGJOPY^\�OU\¹poQSKNMVGJOPY^\��
� \�GWK�_WT�MeYcb(sYkT�T�QS\SO�s��cGJOPY^\%g�É'Y�]^KN_EMVQSwLw�Yk_VG5Me��\xQST�RzK�_>Ycb(XtOUÆzKN_JKN\oGEGJ_5�c\LMJwzY^_JGWMNgtbmY^_>KÃS�cT�wSfPK[ßeh'h0v
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Y^bLY^wtGWOUT�O�MJ�cGJOPY^\LM�OU\,Y^_5XtK�_�GJYr�^s5ISOPK�]kK6RzKGVGWK�_3QtGJOPfPOPMW��GWOUYk\�YcbSwzYcGWK�\oGJO��cfPfP`�MJfPY� °fUOP\S¡tM�gcMJQLs5I��kM%RL�cGWs5ISOP\Sl
Y^b6ärÉEv�i�ME�c\�X�MVGW�^\LXS�^_WX�XS�cGW�$sYkT�wS_JKqMJMJOPY^\%�(É'Y�]kK�_E�^fUfPY� EM�GJISK�_JKqpkQLKNMVGe�c\LX�_WKNMJw�Yk\LMVK�GWY$R�K[GJ_5�c\LMJT�O»GJGJKNX
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IL�^M
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Yk_���_WKNs�K�OP]^K´¿Y^\LfU`�wL�clkK�_q� � b�wS_JYts�KNMWMVOP\Sl�GWISK�_JKqpoQSKNMVG�OPM>GJOPT�K´¾sYk\LMVQLT�OP\Sl�g*GJISK$XtKqsYkQSwSfPOU\Sl��cf�MJY��^fUfPY� EMEGWISK
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T�YtXtK�fÌg%É'Y�]kK�_q½ MrÉEd y M>I���]^K�MVGJ_WY^\Sl�\L��GWOU]kK�MJQSwSwzY^_JGrbmY^_rY^Rt±aKqsuG�_JKNwSfUO�s��cGJOPY^\%g¥_WKNs�Y^\Ls�OUfPOP�cGJOPY^\��^\LX�T�YkRSOUfPOUGa`^�
É'Y�]kK�_q½ MjY^RS±aKNsuG0T�YtXtK�f*�cf�MJY,IL�kM6Y^GJISKN_�bmKN��GWQS_WKNMNgoKk� l��UgtMJwSfPO»GJ´ÌwSI��^MJKrs�Y^T�T�QS\LOPsN��GJOPY^\�go 'ILOPs5I��c_WKe\SY^G�bmYkQS\LX7OU\
GW_W�kXtO»GWOUYk\L�cf*YkRt±aKNsG'T�YtXtKNfPMERSQtGE 'ISO�s5I�sN�c\�OUT�wS_WY�]^K�wzK�_JbmY^_WT$�c\Ls�K>OP\�T�YkRSOPfUK�K�\x]xOP_JYk\ST�K�\oGWMN�
y Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX¬�^wSwSfPOPsN��GJOPY^\·XtKqMVOPl^\Hl^KN\SK�_5�cfPfU`ÄQ�MVKqM�XS��G5�£K�\LsN�cwLMJQSf���GJOPY^\AGJYºISO�XtK°YkRt±aKNsG�OU\oGJKN_J\��cf�M��

ËÄISOPfPK�GJISO�M0YcÆ¥K�_5M0�c\�OUT�wS_WY�]^KqX$wS_WY^l^_5�cT�T�OP\Sl�T�YtXtK�fÌgtOUG'�^fPMJY�OUT�wzKNXtKqM'MV`tMVGJK�TáMVQSwLw�Yk_VG0bmY^_'s�Y^\tÍLO�suGEXtK�GJKqsu´
GWOUYk\��^\LX�_JKqMVYkfUQtGWOUYk\%�CÉ'Y�]^KN_��kXSXt_WKNMWMVKqMjGJISO�M'wS_WY^RSfPK�T Ro`7YcÆ¥K�_WOU\Sl�ISYxYk¡xMjGWIL��GET�Y^RLOUfPO»Ga`o´¾�� ��^_JKr�cwSwLfUO�s��cGJOPY^\LM
sN�c\�QLMJK�GJY$wS_WY�]xOPXtK>GJILK�OP_EY� '\¹sY^\SÍLOPsGeXtKGWKNsGJOPY^\¹�c\LX�_WKNMJY^fPQtGJOPY^\��cfPl^Yk_JOUGJIST$MN�(ßEKN\LsKkgLXS��G5��K�\LsN�cwLMJQSf���GWOUYk\
O�M'wS_WKNMJK�_W]^KqX�OP\7GWISK[É'Y�]^KN_0Y^Rt±aKqsuG'T�YxXSK�fÌ�
y b�GJISK'bmYkQS_JGJK�KN\�s5I��cfPfUKN\Sl^KqM
_WK�f���GWKNX�GJY�T�Y^RLOUfPK'K�\x]xOU_WY^\LT�KN\oGWM+XtO�MJs�QLMJMJKNX,OP\�s5I��cwtGWK�_6{tgcGJISKEMJKG6�kXSXt_WKNMWMVKqX

Rx`,ÉEY�]^K�_CO�M(_5��GWISK�_(MJOPT�OPf��c_CGWY�GJIL�cGj�^XSXS_JKqMJMJKNX,Rx`�ijYtXS�S�+FeMjMVILY� '\%gkÉ'Y�]kK�_+IL�kMCKÃSsKNfUfPK�\oGjMJQSwSwzY^_JGCbmY^_6fUYk\Slc´
�kME �K�fPf
�^MeMVISYk_VGJ´ÀGWK�_WTáXtO�MWsY^\L\SKNsGJOPY^\LM[ÈÀMVKqsuGWOUYk\�{t� �L� {^Êu�0h0ISK,]��^_JOPKGa`�Ycb+GJ_5�c\�MVwzY^_JGWMEMJQSwSwzY^_JGJKqX�Ro`�GJILK�\SK�GV´
 �Y^_W¡°MJs5ISKqXtQSfPK�_�OU\ºsYkT�RSOP\L�cGJOPY^\Â 'OUGJI@GJISK�Y^wSGJOPY^\ÂbmYk_$MVwSfPOUGV´¿wSIL�^MJK�s�Y^T�T�QL\SOPsN��GWOUYk\¤RzKGa �K�K�\£sfPOUKN\oGWM��c\LX
MJK�_W]^KN_WMEs�Y^\LMVGJOUGJQSGJKNM>]^KN_J`�l^YxYtX�MJQSwSwzY^_JGEbmY^_r\SK�Ga jYk_J¡�ISKGWK�_WY^lkK�\SKNO»Ga`�ÈÅMJKNsuGWOUYk\¢{t� �L� � Ê�>É'Y�]kK�_q½ MesY^T�wS_WK�ILK�\t´

�c{



MJOU]kK�MVQLwSw�Yk_VG�bmY^_�XtO�MWsY^\L\SKNsGJKNX�Ykw�KN_W�cGJOPY^\°sYkT�RSOP\SKqX¢ 'OUGJIÂGJISK�wzYkMWMJOURSOPfPO»Ga`�Ycb'�^MWMVYts�OP�cGJOP\Sl¹wS_WOUYk_JOUGJOPKNM� 'OUGJI
OP\LXtOP]xOPXtQ��cf6ärÉ'v�i�M�sYk\LMVGJOUGJQtGWKNM>l^YxYtX�MJQSwSwzY^_JGebmY^_>GJILK,wS_WY^RLfUKNT�Ycb(QLMW�clkK,sYoMaG�ÈÅMJKNsGJOPY^\�{S� ��� �oÊE�^\LX¹RL�^\LXx´
 'O�XxGJI¹]��^_JO��cRSOPfPO»Ga`�ÈÀMVKqsuGJOPY^\�{S� ��� �xÊ(Y^b3T�Y^RLOUfPK�\SKGa �Y^_W¡xOU\Ll�GWKNs5IS\SYkfUYkl^OPKNMN�3h0ILK[XS��G5��s�Y^T�wS_WKNMWMVOPY^\7GJKqs5IS\SO�pkQLKNM
QLMJKNX�s�Y^\LMVGJOUGJQtGWK�l^YxYtX7MJQSwSwzY^_JG'bmY^_'fPY� 0´ÌR��c\LXt 'O�XxGWI�fPOU\L¡xM�ÈÀMVKqsuGWOUYk\¹{S� ��� }oÊu�

p økî�ì��6øxðcíqñmò�ø
h0ISK��cQtGWISY^_5M�Y^beÉ'Y�]^KN_�sYk\LsfPQLXtK$GWIL��G�O»G5M�Q�MVK�Y^bes��ks5ISOU\Ll��^s5ISOPK�]kKNM�¼ ISOPl^I¤��]��cOPf��cRSOPfUOUGa`^g+sYk\LsQL_J_WK�\Ls�`^g+�c\LX
_WK�fPOP�^RSOPfUOUGa`¥½(P � � gSw%� }c�x{*Q¿� � \�T��^\x`�_JKqMVwzKNsGWMNgLÉ'Y�]kK�_0OPM'GJY$Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WK� 'IL��GrijYtXS��O�M0GJY�n�fUK
MJ`tMaGWK�T$M���F¯\oQLT�RzK�_rYcbjs5IL�^\Sl^KqM'GWY�MJK�T$�c\oGJO�s�MrsYkT�wL�c_WKNX�GWY�MVGW�c\�XS�c_5X¹Y^RS±aKNsuGrT�YxXSK�f�M>�^fUfPY�  MVOPl^\LO»n�sN�c\oGJfP`
OPT�wS_JY�]kKNXÄYkw�KN_W�cGJOPY^\éY^b��^wSwSfPOPsN��GJOPY^\�M7OP\AT�YkRSOUfPK�K�\x]xOU_WY^\ST�KN\kG5M�� ÁtY^T�K�sN��GWK�l^Yk_JOPKNM7Ycb��cwSwSfPO�s���GWOUYk\LM�s��c\
_WK�T$�cOP\°QS\L�� 0�c_WK�YcbEO�MJMJQSKqM�_JKNfP�cGJKqX�GJY�T�Y^RLOUfPO»Ga`kg+RSQtG,T$�^\o`��c_WK$KÃtwzKNsGJKNX°GJY�RzK�\SK�nSG�bm_WY^T MJY^T�K�fPK�]^KNf6Y^b
T�Y^RLOUfPO»Ga`o´¾�� ��^_JKN\SKNMN�[É'Y�]kK�_��cfPfUY� EM>]��c_WOUYkQLM�XtK�lk_JKNKNMrYcb�T�Y^RSOPfUOUGa`o´¿�� 0�c_WK�\LKNMWMe�c\�X�GWISK�_WKbmYk_JK�sY�]kK�_5Me��_W�^\Sl^K
ÈÀMaG5�c_JGJOP\SlÂbm_WY^T�GJILK��^wSwSfPOPsN��GJOPY^\S´ÀGW_W�^\LMVw��c_WK�\oG$K�\LX¬Ycb�GJILK�MJw�KqsuGW_JQST��^\LXÄ\SY^G�_WKN�^s5ILOU\SlÂGJISK�fP�^OPMWMJK�Û´ÌbÅ�cOP_WK
KN\LXLÊ,_W�cGJISKN_�GWIL�c\£��nLÃxKqXÂwzY^OP\oG�Yk\£Át�cGa`k�c\��c_5��`k�c\��c\%½ M�MVwzKNsGJ_WQST Ycbr�^XS�^wtGJOP]xO»Ga`°MVGJ_5��GJKNl^OPKNM�XtO�MJs�QLMJMJKNXÂOU\
MJKNsGJOPY^\7{t� �S� }S�+h0ISKET$�^OU\�XtO�MW�^Xt]��c\oG5�cl^K'Y^b%É'Y�]^KN_(OPM6_JKNfP�cGJKqX�GJY�s�Y^T�wL��GWOURLOUfPO»Ga`� 'OUGJI�K�ÃxO�MVGJOP\Sl[Y^RS±aKNsuGjT�YtXtKNfPMN�
h
Y¹R�KN\SKnLG�bm_WY^T T�YkRSOUfPOUGa`¢MJQSwSwzY^_JGNg+�cwSwSfPO�s���GWOUYk\°XtKNMJOUlk\SK�_5M�IL��]kK,GWY��^XtYkwtG�GJILK7É'Y�]^KN_�Y^Rt±aKqsuG[T�YtXtK�f��c\LX
GWYoYkfU¡xOUGNgSOP\Ls�fUQLXSOU\Sl�GWISK[h3sf*wS_WY^lk_W�^T�T�OP\Sl�fP�^\Sl^QL�^l^Kr�c\LX�GJILK[h0¡$GJYxY^fP¡xO»Gq�(µEKN]^K�_JGJILK�fPKNMWM�gSÉ'Y�]kK�_'sYk\LMVGJOUGJQtGWKNM
�^\�K�Ãts�K�fPfUKN\oG�K�Ãt�^T�wSfUK�Y^b� 'IL��G'O�M0w�YoMJMJOPRSfUKrOP\7GWK�_WT�M0Y^b
T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG0bmY^_0Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WK^g
OUb+s�Y^T�wL�cGJOPRSOUfPOUGa`7 'OUGJI�KÃtO�MaGWOU\Sl$�^_Ws5ISOUGJKqsuGWQS_JKqM�OPM0\SY^Ge��wS_JOPY^_WOUGa`^�

ù®¸�ù®¸�ù À Á0ÅÆÅç:+DQ'
h0ISO�M[MJKNsGJOPY^\�IL�^M[_JKN]oOPK� �KNX�Ga �Y�OP\tÍLQLK�\oGJO��cf(T�O�XSXtfPK� 0�c_WK$MV`tMVGJK�T$M�GWIL��G[wL_JY�]xO�XtK$MVQSwLw�Yk_VG�bmYk_��cwSwLfUO�s��cGJOPY^\LM
Ykw�KN_W�cGJOP\Sl>OP\�T�Y^RSOPfUK�K�\x]xOP_JYk\ST�K�\oGWMN�
Î�YcGWI,Y^bLGWISKEMV`tMVGJKNT�M3 �K�_WKjR��^MJKNX,Y^\[GWISK'T�YtXtO»nzs���GWOUYk\,Y^bzs�Y^\x]^KN\kGWOUYk\L�cf
MJK�T$�c\oGWOPsNM�QLMVKqX£OU\@GJISKNOU_7_JKqMVwzKNsGJOP]^K¹XtY^T$�^OU\LM�GWY�R�K�GVGJKN_7MJQSO»G�T�YkRSOUfPK¹K�\x]xOP_JYk\ST�K�\oGWMN�£h0ILK�XtOPMWsQ�MJMJOUYk\@O�M
MJQST�T$�c_WOPMJKNX¤OU\£GW�^RSfPK�}L� }L�ºijYkT�w��c_WOU\Sl�GJISO�M�G5�cRSfPK� 'O»GWI¤G5�cRSfPK¹}S� {�MJISY� EM,GJIL�cG�GJISK¹T�O�XSXtfPK� 0�c_WK��kM, �K�fPf
�kM�GWISK�GJ_5�c\LMJw�Yk_VGJ´Ìf���`^KN_�MJY^fPQtGJOPY^\LM��^_JK�T��^OU\LfU`Âs�Y^\Ls�K�_W\SKNX° 'OUGJIº�^XLXt_JKqMJMJOP\Sl¹GJILK�O�MWMVQSKqM�_WK�f���GWKNXÂGJY�T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\SlLg*�^\LX�GWIL��G�GWISK$MVQSwLw�Yk_VG�YcÆ¥K�_WKNX�Ro`�GWISK�T�OPXSXSfUKN ��^_JK�MV`tMVGJKNT�MrO�M��7fPOUGVGJfPK�T�Y^_WK�s�Y^T�wS_WK�ISKN\LMVOP]^K
GWIL�c\¤GJIL�cG�Y^bEGJILK7GW_W�^\LMVwzY^_JGV´¿f���`^K�_,MVYkfUQtGWOUYk\LMN��ËÄILK�_WK7GWISK�GJ_5�c\LMJw�Yk_VGJ´Ìf���`^KN_[MVYkfUQSGJOPY^\LM��cf�MJY¢�^XLXt_JKqMJMJKNX�GWISK
�kXSXt_WKNMWM>T�OPl^_5��GWOUYk\�wS_WY^RSfPK�T�g*GWISK�Ga jY�T�OPXSXSfUKN ��^_JK�MV`tMVGJKNT�Mr_WK�]xOPK� �KNX¹ISKN_JK�fPKN��]kK[GJILOPM�s5IL�^fUfPK�\Ll^K,GJY�YcGJILK�_
f���`^KN_WMN�
h0ISK�sYk\oGJ_WOURSQSGJOPY^\LM>Ycb0ijYtXS���c\�X�É'Y�]kK�_>�kM��7_WKNMJQSfUGrY^b(GJISK�s5IL�^\Sl^KqMeOP\¢MJK�T$�c\oGWOPsNMr�^_JK�Ga jY^bmY^f�X*��3OU_5MVGNg

GWISK�Y^wSGJOPT�O�MVGJO�s¹_JKNwSfPOPsN��GJOPY^\ÄMVGJ_5��GWK�l^`¤T��^¡^KqM$O»G�w�YoMJMJOURLfUK�GWY°RSQSOPfPXés�Y^\x]xOU\�sOP\Sl°MVYkfUQtGWOUYk\LM�GWY�GJISK�wL_JYkRSfUKNT
Y^b6fUYk\Slc´ÌGJKN_JT�XtO�MWsY^\L\SKNsGJOPY^\¤ÈÀMVKqsuGJOPY^\�{t� �L� {^Ê� � \�sYkT�wL�c_WOPMJY^\�gLGWISK�GW_W�^\LMJw�Yk_VGJ´Ìf���`^KN_eMVYkfUQSGJOPY^\LMrXtO�MJs�QLMJMJKNX�OU\

��}
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��ïtë3÷Àø	#&`ü# �CÁtQST�T��^_J`7YcbC�¹OPXLXtfUKN ��^_JK>bmY^_E��Y^RSOPfUK Ç \o]xOP_JYk\ST�K�\oGWM
MJKNsGJOPY^\Â}S� {�Yk\SfU`�wS_WY�]xOPXtKqX�MVQSwLw�Yk_VG[bmYk_,MJISY^_JGV´ÌGJKN_JT XtO�MJs�Y^\S\LKNsuGWOUYk\LMN��F>M,XSOPMWsQLMWMJKNX�OP\ÂMVKqsuGJOPY^\¤{S� �L� �Sg�GWISK
�^RSOUfPOUGa`,GWY�XSKN�cfz 'OUGJI7fPY^\Llc´ÌGJK�_WT³XtOPMWsYk\S\SKqsuGJOPY^\�M(IL�kMjs�Y^\LMJOPXSK�_5�cRSfPKe�^XS]��^\oGW�clkKNMNgkMJQLs5I7�kM6_WKNXtQ�suGJOPY^\7OU\�w�Y� �K�_
s�Y^\LMJQST�wtGJOPY^\¢�c\LX�s�Y^T�T�QL\SOPsN��GWOUYk\¹KÃtw�KN\LMJKNMr�c\LX�GWISK,�^RSOPfUOUGa`�GJY7Ykw�KN_W�cGJK[OP\¹GWISK��^RLMJK�\Ls�K[Ycb6s�Y^\S\SKqsuGWOU]xOUGa`^�
ÁxKqsYk\LX*g^ijYtXS�e�^\LX[É'Y�]kK�_��^fUfPY� jKqX��esYk\LMJOPXtKN_W�^RSfPK(XtK�lk_JKNK(YcbtÍLK�ÃtOURSOPfPO»Ga`�OP\[_JKNfP�cGJOPY^\�GWY>�cwLwSfUO�s��cGJOPY^\[�� 0�c_WK�\SKqMJM
�^\LX�OU\x]^YkfU]kK�T�K�\oG�OU\�GWISK�XtK�]xO�sKk½ M�s�Y^\S\SKqsuGWOU]xOUGa`^��h0ISO�M�T$�c¡kKNMrO»G[wzYkMWMJOURSfPK�bmY^_[�^wSwSfPOPsN��GWOUYk\LMrGJY�GW�^OUfPY^_�GWISK�OP_
RzK�IL��]xOPY^QS_jGJY,GJILK�s�OU_5sQLT�MVGW�^\LsKqM��+FeM'XSOPMWsQLMWMJKNX�OP\�MJKNsGJOPY^\�{t� �S� }SgoGJISO�M0s��^\7_WKNMJQSf»G0OP\�OP\Ls_WKN�kMVKqX$QLMW�cRSOPfPO»Ga`$Y^b
GWISK[�cwSwLfUO�s��cGJOPY^\%�

�w¬�� �" CB µ 2 ���������5	z�.�$����������	

F>M+T�KN\oGJOPY^\SKqX�OP\$MVKqsuGJOPY^\ � � � g^�>\xQST�RzK�_CY^b�_WKNMJKN�^_Ws5I[OP\SOUGJO���GWOU]kKNM+IL��]kK�s�Y^\Ls�K�_W\SKNX[GJISK'�^XL�cwtG5��GJOPY^\,YcbzKÃtOPMVGJOP\Sl
YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JKE�^_Ws5ILO»GWKNsuGWQS_WKNM3bmY^_6QLMVKeOU\$T�Y^RLOUfPKEK�\x]xOP_JYk\ST�K�\oGWMN� y \LKEMVQLs5I��^_Ws5ILO»GWKNsuGWQS_WK'OPM+GWISK
ijYkT�T�Yk\ y RS±aKNsuG(É'KqpoQSKNMVG6Î�_JYk¡^K�_CFe_Ws5ISOUGJKqsuGWQS_JK�È¿i y ÉEÎ0F>ÊugoMVwzKNs�O»n�KNX�Rx`�GJISK y Rt±aKNsG6���c\L�^l^KNT�KN\oGCâr_WY^QSw
È y ��â�Êugx��sYk\LMVYk_VGWOUQLT�Ycb*T�Y^_WK'GWIL�c\w�k|^|rT�K�T�RzK�_5MN�+ÁxYkT�KE jYk_J¡, 'O»GWISOP\$GJISK y ��âAIL�^M(XSOU_WKNsGJfP`��kXSXt_WKNMWMVKqX
GWISK�QLMVK�Y^b�i y ÉEÎ0F×OU\£T�Y^RSOPfUK�K�\x]xOP_JYk\ST�K�\oGWM��c\LX¤Ga �Y¢Y^Þ$s�OP�^f'MVwzKNs�O»n�sN��GWOUYk\LM�gj�¹OU\LOUT,QST�i y ÉEÎ0F P �?� Q
�^\LX7ËÄOP_WK�fPKNMWM'i y ÉeÎ�FÆPu�5�*Q%I���]^KrR�KNK�\�wS_JYtXtQ�sKNX%� � \��^XLXtO»GWOUYk\7GWY�GJISK� �Y^_W¡$w�KN_VbmYk_JT�KNX7 'O»GWISOP\�GWISK y ��â�g
MJY^T�KE_WKNMJKN�^_Ws5I�IL�^Mj�cf�MVY�RzK�KN\�QS\LXSK�_JGW�c¡kK�\�Rx`,OP\LXtKNw�KN\LXtKN\kG�wL�c_JGJOPKNMN�+h0ISOPMjMVKqsuGWOUYk\$wS_JKqMVKN\oGWM+GWISK>MVGW�cGJKEY^bzGWISK
�^_VGeOP\¢i y ÉEÎ0F¶T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JGeRx`�_WK�]xOPK� 'OP\Sl�GJISK�Ga jY y �¢â�OP\SOUGJO���GWOU]kKNMe�^\LX�Ga �Y$OU\LXSK�wzK�\LXtKN\oG>KÆ¥Y^_JGWMNg
d y ��� Ç µç�^\LX ∏2 g¥ 'ISO�s5I¢�^OUT×GWY�T$�c¡kK�i y ÉEÎ0FçMVQSOUGW�^RSfPK[bmY^_rT�Y^RSOPfPK,KN\o]xOP_JYk\ST�K�\oGWMN� � \��^XSXSO»GWOUYk\%g¥Ga jY
MJYcb¸Ga 0�c_WK¹T�Y^RSOPfUOUGa`ºMJs5ISKNT�KNMNg0GJISK y RS±aKNsuG��¹OUlk_W�cGJOPY^\éÁxKN_J]xO�sK��^\LX£GJISK�à^QLT�wLOU\Sl@ÎjKq�c\LM7wS_WYxXSQLsuGqg' 'ISOPs5I
�kXSXt_WKNMWMjYk\SfP`�GJILK[�^XSXt_WKNMWM�T�OUlk_W�cGJOPY^\7wL_JYkRSfUKNT �c_WK�l^OP]^KN\�MJISY^_JGJKN_0_JKN]oOPK� EMN�

���



h0ISK�XSOPMWsQLMWMJOUYk\¢OP\�GJISO�M[MJKNsGJOPY^\�_JKqpoQSOU_WKNM�MJY^T�K�bÅ�cT�OPfUO��c_WOUGa`� 'OUGJI�¡^KN`�i y ÉEÎ0F"sYk\LsKNwtGWMNg
MJQLs5I°�^MrGWISK
ârKN\SK�_5�cf � \oGJKN_V´ y ÉEÎ�v(_WYcGWYxs�Y^f*ÈÀâ � y v�Ê+�c\LX � \kGWK�_W\SKG � \oGJKN_V´ y ÉEÎ�v(_WYcGWYtsY^f*È �V� y vjÊ
QLMJKNX�GJY�wzK�_JbmY^_WT¶_JKNT�Y^GJK
OP\x]^Yts��cGJOPY^\LM��^\LX�GWISK�ijYkT�T�Yk\�dr��G5�¹É'K�wS_WKNMJK�\oG5��GJOPY^\£ÈÌi�drÉeÊrbmYk_JT$��G[Q�MVKqX�GWY¹K�\Ls�YtXtK$XS��G5��GJ_5�c\LMJT�O»GJGJKNX
�kM0wL�c_JG'Ycb+OU\x]^YtsN��GJOPY^\�M��+F¶XtKG5�cOPfUKqX�OU\oGJ_WYtXtQLsGJOPY^\�GJY�i y ÉEÎ0FHOPM0RzK�`kY^\LX�GWISK[MJs�Y^wzK�Ycb�GWISO�M0GJISKqMVO�ME�^\LX�GWISK
_WKN�kXtK�_'O�M'_WKbmK�_W_WKNX�GJY�GWISK�i y ÉEÎ0F¶}S� |�MVwzKNs�O»nzs���GWOUYk\ÉP � }*QÌ�0ßEY� �K�]kK�_qgtMVKN]^K�_5�cf*Y^b
GWISK��^wSwS_WYk�^s5ILKNM0XtO�MJs�QLMJMJKNX
OP\�GJISO�MEMJKNsuGWOUYk\�wL_JYkw�YoMVK�T�YtXtO»nzs���GWOUYk\LM�GJY�i y ÉeÎ�FHYkRt±aKNsGE_JK�bmK�_WK�\Ls�KNMNgx�^\LX�GJISKqMVK�_WKbmKN_JKN\LsKqM'�c_WK>GWISK�_WKbmYk_JK
 �Y^_JGJI���MVwzKNs�OP�^fST�K�\oGJOPY^\%� � \$MaG5�c\LXL�c_5X�i y ÉEÎ0F[g^Y^Rt±aKqsuGWMC�^_JK0O�XtK�\oGWO»nLKqX�]oO��rl^fPY^RL�^fUfP`�QS\SO�poQSK � \oGJKN_JYkw�KN_W�^RSfUK
y Rt±aKqsuG�É'KbmKN_JKN\LsKqM7È � y ÉeMWÊ��Fe\ � y É sYk\oGW�cOP\LM�Y^\SK�Y^_�T�Yk_JK �H£Í��J¢���.� g6KN�^s5I°Y^bE 'ISO�s5I¤MVwzKNs�O»n�KNM���MJK�_W]^K�_
KN\LXtwzY^OP\kGqg0Ga`xwSOPsN�cfPfU`£OP\ºGJISK¹bmYk_JT�Ycb[�^\ � \oGWK�_W\SKG �?�*�R�þ�4��¡þ� �c\LXÄ� �?�5£R�þ�,��¡þû��©£ O�XtK�\oGJOUbm`xOU\Ll¤�ÂMJK�_W]^K�_
wS_WYtsKqMJM(�^\LX$�c\ � ûz1©���©�F¦ �.� ÈÅ��MVGJ_WOP\SloÊ3O�XtK�\oGWO»bm`xOP\Sl[GWISKeYkRt±aKNsG6 'O»GWISOP\$GJISK>MVKN_J]kK�_(wS_WYtsKqMJMN�
FAsfPOUKN\kGjOU\x]^Yk¡xOU\Sl
�7T�K�GJISYtX¹Yk\��c\�Y^Rt±aKqsuGrs�Y^\S\LKNsuG5M'GWY�GJILK,MJK�_W]^K�_>wS_WYxs�KNMWM'QLMJOU\Ll�GJILK,ISYoMaG>\L�cT�K,�^\LX¹wzY^_JGrMJw�KqsOUnLKNX�OU\¹GWISK
� y É�½ M�nL_5MaG'wS_WYcn�fUK��c\LX�MJQSwSwSfPOUKqM�GJISK�YkRt±aKNsG0¡kK�`7�kM�wL�c_JG'Ycb�GWISK�OU\x]kYxsN��GWOUYk\%� � b3GJILK � y ÉHsYk\oGW�cOP\LM�T�QLf»GWOUwSfPK
wS_WYcn�fUKqM�gxGWISK�sfPOPK�\oGeMVILY^QSf�X�GW_J`7GJISKNT OP\�GJQS_W\�QS\oGJOPf�Y^\LK�MJQLsNsK�KqXSMNætGJISO�M'T$��`�OP\x]^Y^fP]^K�sYk\S\SKqsuGJOP\Sl�GWY�MVKN]^K�_5�cf
MJK�_W]^KN_[wS_WYxs�KNMWMVKqM�Y^\ÂXSO»Æ¥K�_WK�\oG�ISYoMaG5M�� � y ÉeM�s��^\°R�K�wSQSRSfPO�MVISKqX°OP\¤�¹\xQST�RzK�_,Ycb' 0��`xMNg3K^� lL�Pg
GWIS_WY^QSlkI¢GWISK
i y ÉEÎ0Féµ>�cT�K>ÁxKN_J]xO�sKkg^RSQtG0s��^\��cf�MVY�RzKe_WKGWQS_J\LKNX��^M6_JKqMVQSfUGWM(Ycb%T�KGWISYtX�OU\x]^YtsN��GJOPY^\�MCY^_6MJOPT�wLfU`�sYk\o]kK�_JGJKqX
GWY�MaGW_JOP\SlkM0�^\LX�GJ_5�c\LMJT�O»GJGJKNX�Y^QSGWMJOPXtK,i y ÉeÎ�F��

ù®¸<ÿý¸§· 9³½��0½§Å Á0Å ����º ¸B»
h0ISKr�¹OP\SOUT,QST i y ÉEÎ0FéMJw�KqsOUn�s��cGJOPY^\�XtKqMJs�_JOPR�KqM'¼ �[MJQSRLMJKGjY^b3i y ÉEÎ0FéXtKqMVOPl^\SKqX�bmY^_�MV`tMVGJK�T$M6 'O»GWI�fUOPT�O»GWKNX
_WKNMJY^QS_5sKqM�½�P �?� g(w%� � ´a{*Q¿��ËÄISOPfUK�GJISK�MJw�KqsOUn�s��cGJOPY^\@�kM,MJQLs5I¤XSYoKqM�\SYcG�bmYtsQLM,Y^\@T�YkRSOPfUK�K�\x]xOU_WY^\LT�KN\oGWMNg
GWISK
XtKN]xOPs�K,fPOUT�OUGW�cGJOPY^\LMr�^XSXS_JKqMJMJKNX¹Rx`¹�¹OP\SOPT�QST²i y ÉEÎ0FçXtY�s�Y^\LMVGJOUGJQSGJK��7MJOUlk\SO»nzs��c\oGrwL�c_JG>Y^b(GJISK�s5IL�^fUfPK�\SlkKNM
_WK�f���GWKNX�GWY�MVQ�s5IÂK�\x]xOU_WY^\LT�KN\oGWM7ÈÀMVKqsuGWOUYk\@{t� }kÊ��h0ISK7¡kK�`�O�XtKN�¹Y^be�¹OP\SOUT,QST�i y ÉEÎ0F O�M�GJY�T�Y�]kK�sK�_JGW�^OU\
K�ÃxwzK�\�MVOP]^KrbmQS\LsGJOPY^\LM�ÈÅK^� lL�Pgt_JQL\kGWOUT�K[MJQSwSwzY^_JGjbmYk_EXt`x\L�cT�O�s>Ga`owLOU\SlxÊj\SY^_WT$�cfPfU`$wzK�_JbmY^_WT�KNX�Ro`�GJISK y ÉEÎÄOP\oGJY
GWISK$�cwSwSfPO�s���GWOUYk\�f���`^K�_q��h0ISK�OU\oGJKN\oGJOPY^\�O�M>GJIL�cGrT$�^\o`���OU\SOPT�QLT²i y ÉEÎ0F¯�^wSwSfPOPsN��GJOPY^\�Me 'OPfUfC\LYcG�\SK�KqX¹bmQSfPf
y ÉEÎ�bmQS\LsGJOPY^\L�^fUOUGa`>�^\LX�MJY^T�KCYcbxGJILKCbmQS\LsGJOPY^\L�^fUOUGa`rsN�c\�GWISK�_WKbmYk_JK+RzK6Y^T�OUGVGWKNX*g�_WKNMJQSf»GWOU\Ll'OU\�_WKNXtQ�sKNX�_WKNMJY^QL_Ws�K
s�Y^\LMJQST�wtGJOPY^\�Yk\¢GWISK�ISYoMaG�XSK�]xOPs�K^� Ç ]^K�\�OUb0GJISK7�^wSwSfPOPsN��GWOUYk\�XtYxKqM�_JKqpoQSOU_WK�Y^T�OUGVGJKqX�bmQS\LsGJOPY^\L�^fUOUGa`^g
Y^\SfP`¢�
MJQSRLMJKGE 'OPfUf�R�K�_WKNpoQSOP_JKqX¢ÈÀsYkT�w��c_WKNX7GJY�GJIL�cGEYcÆ¥K�_WKNX�Rx`7�,bmQSfPf y ÉEÎ'Ê��c\LX�GWISOPMeMVQSR�MVK�Ges��c\�RzK�wS_JY�]xO�XtKNX�Rx`
GWISK,�^wSwSfPOPsN��GJOPY^\¹OUGWMJK�fUba�Eh0ISK��¹OU\LOUT,QST i y ÉEÎ0F MVwzKNs�O»nzs���GWOUYk\¹Y^RLMJK�_W]^KqM�GJIL�cG�¼ÂP GÍQPILK[Y^T�O�MJMJOUYk\¹Ycb(��bmKq��GJQL_JK
Y^b�i y ÉEÎ0F _WK�wL_JKqMVKN\kG5M��¤GJ_5�^XSK´¿YcÆ·R�K�Ga jKNK�\¬Q�MJ�^RSOUfPOUGa`é�c\LXAsY^\�MVKN_J]xOP\SlÂ_WKNMJY^QS_5sKqM�½0P �?� g>w�� � ´¾{5QÌ� y ÉEÎ0M
s�Y^\tbmYk_JT�OP\Sl�GWY�GJILK��¹OP\SOPT�QST²i y ÉeÎ�F¯MaG5�c\LXL�c_5X¹_JKNT$�cOP\¹bmQSfPfU`¹OP\oGJK�_WY^wzK�_5�cRLfUK[ 'OUGJI y ÉEÎ0MeOPT�wSfPK�T�K�\oGJOP\Sl
GWISK�bmQSfPf3i y ÉEÎ0F¶MaG5�c\LXL�c_5X7�c\�X� 'OUGJI�Y^GJISKN_E�¹OU\LOUT,QSTÚi y ÉEÎ0F y ÉEÎ0MN�
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C�øxìNð^î�ñ<�
íqñÅõzô
h0ISK�YkT�OUGVGWKNX7bmQS\LsGJOPY^\L�^fUOUGa`�bÅ�cfPfPM0OP\oGJY�Y^\SKrYcb
GJIS_WK�Krl^_WY^QLwLM��^3OU_5MVGNgS�¹OP\SOPT�QST×i y ÉeÎ�FHIL�kM�\SY�MJQSwSwzY^_JG�bmY^_
Xt`x\L�^T�OPs�Ga`owzK7s5ISKqs5¡xOU\Sl�æ+GJISK�MJw�KqsOUn�s��cGJOPY^\°_WKNsYkT�T�KN\LXSM�GWISK�Y^T�OPMWMJOUYk\�Y^beMVQLwSw�Yk_VG�bmY^_[Ga`xwzK�MW��bmK�Ga`¢ 'OUGJI
_WKNMJw�KqsuG>GJY�GJISK�i y ÉEÎ0F"¼ �c\x`¥½LGa`xwzK^gzGJY�hj`owzK�ijYtXtKqM,ÈÅQLMJKNX�GWY�T$�cOP\oGW�^OU\�XS`o\��cT�OPs[Ga`xw�K�OU\SbmY^_WT��cGJOPY^\�Êe�c\LX
GWY�\��c_W_JY� 'OP\Sl�Y^b y Rt±aKqsuG[É'KbmKN_JKN\LsKqM���h0ISO�M�_JKNT�Y�]kKNMeGJISK�\SKNKNX�bmY^_����¹OU\LOUT,QST y ÉEÎHGWY�OU\Ls�fUQ�XtK$sYtXtK�GJY
wL�^_WMJK,Ga`owzK�OU\tbmYk_JT$�cGJOPY^\¢�cGr_WQS\oGJOPT�K$�c\LX�ISK�\Ls�K$XtKNs�_JKq�^MJKNM'GWISK y ÉEÎ¶sYtXtK�bmYxYcGWwS_WOU\oGN��ÁxKNs�Y^\LX*g%��OU\SOPT�QLT
i y ÉEÎ0FÄ_WKNs�Y^T�T�K�\LXLM3GJISKEYkT�OPMWMVOPY^\�Y^b*MJQSwSwzY^_JGCbmY^_6QLMVKN_6�c\�X$MV`tMVGJK�T¯KÃSsKNwtGJOPY^\�MC 'ISK�\�GWISK'bmYk_JT�K�_j�c_WK'\SYcG
QLMJKNX�OP\�GJILK��cwSwLfUO�s��cGJOPY^\%��h0ISOPMe_JKqMVQLf»G5M'OU\���_WKNXSQLsuGWOUYk\�OP\�sYtXtK�_JKqpkQLOU_WKNX7GJY7XSKGJKqsuG>�^\LX�GJIL_JY� AKÃSsKNwtGJOPY^\LMN�
h0ISOP_5X*g
�¹OP\SOPT�QST;i y ÉEÎ0Fç_JKqsYkT�T�KN\LXSMrGJI���G�MJQSwSwzY^_JGrbmYk_[T�QLf»GWOUwSfPK$OP\SISK�_WOUGW�c\�sK¹ÈmOÌ� Kk�Ug3OP\SISK�_WOUGW�c\�sK�bm_JYkT
T,QSf»GWOUwLfUKrOU\oGWK�_JbÅ�^sKqMWÊCR�K>Y^T�O»GJGJKqX�OUb*GJISKr�cwSwSfPO�s���GWOUYk\�XtYxKNMj\SYcG�_JKqpoQSOU_WK'GWISOPM6bmKN�cGJQS_WK^�Ch0ISO�M(_WK�T�Y�]kKNM+GWISK>\LK�KNX
GWY�T$�cOP\oGW�cOP\ÂT,QSf»GWOUwLfUK�OU\SILK�_WO»G5�c\Ls�K�GW�^RSfPKNM��cG,_WQS\oGJOPT�K��c\�XÂ�cf�MVY�T�Kq�c\LM[GJIL�cG�s�YxXSK7\SYk_JT$�cfPfP`¢_WKNpoQSOP_JKqX�GJY
wS_WYtsKqMJM�GWISK�GW�^RSfUKqM'XtQS_WOU\Ll�T�K�GJISYtX�OU\x]kYxsN��GWOUYk\�s��^\�RzK�Y^T�OUGVGWKNX*�

C�ñÅìqð^ÿ3ìNìqñÅõzô
ÝCKN_WMJOUYk\ � � |�Ycb
�¹OP\SOPT�QSTÚi y ÉEÎ0FA�^wSw�Kq�c_WKNX$OP\�FeQSl^Q�MaGE{c|k|k{tgx�c\�X7XtK�GW�cOPf�MjY^b
MW��]oOP\SloM(OP\7GWK�_WT�M�Y^b
MaGWY^_5�clkK
�^\LX�wL_JYtsKqMJMJOP\Sl>wzY� �K�_3Ycbz�ksuGWQL�cftOPT�wSfUKNT�K�\oGW�cGJOPY^\LM+IL��]kK(GWISK�_WKbmYk_JK0`^K�G
GWY��cwSwzKN�^_3OP\�GJISK0fPO»GWK�_5��GWQS_JKk�
d>KNMJwSOUGJK
GWISK$_JKqXtQLsGJOPY^\�OU\¢bmQS\LsGJOPY^\L�^fUOUGa`^g�GJISK$sQL_J_WK�\oG�MVwzKNs�O»n�sN��GWOUYk\¢IL�kM��cfP_JKq�^Xt`¹RzK�KN\�s�_JOUGJO�sO�MJKNX�bmY^_�_WKGW�^OU\LOU\Sl�GJYxY
T,QLs5I��c\�X¹_JKNT$�cOP\SOU\Ll�GJYxY�RSOUl7bmY^_�MVYkT�K�sf��^MWMVKqMEY^b6MV`tMVGJK�T$M�P {^|tg¥w%� � �*Q¿� � \�wL�c_JGJO�sQLfP�^_>�cQSGJY^T�Y^GJOP]^K^g¥MJK�\LMJY^_
�^\LX°RzYk�c_5Xx´¿fUKN]^KNf6MV`tMVGJKNT�M� 'ISO�s5I°Ga`xwSOPsN�cfPfU`�QLMJK � ´¿RSOUG,Yk_ � �c´ÌRLO»G�wL_JYtsKqMJMJY^_5M� 'OUGJIÂfPKNMWM�GWIL�c\A� � {�¡xOPfUYkRx`kGWKNM
Y^b(T�KNT�Y^_W`7IL��]kK[R�KNK�\�s�O»GWKNX��kMERzK�OP\Sl�GWY�fUY� 0´¾MJw�KqsrGJY�s�Y^T�bmY^_JGW�^RSfP`7_WQS\��c\¹OPT�wSfUKNT�K�\oGW�cGJOPY^\�Y^bC��OU\SOPT�QLT
i y ÉEÎ0F�g� 'ILK�_WKN�^M��¤}o{�´¿RSO»G�wS_WYxs�KNMWMVYk_� 'OUGJI¬T�Yk_JK�GJIL�^\ � � {�¡xOUfPY^Rx`oGJKqM�Y^b�T�K�T�Y^_W`ºOPM�KÃtwzKNsuGWKNXéGJY¤RzK
MJQtÞ�sOPK�\oG¯P {c|tgzw%� � ��QÌ��Ë¢Yk_J¡� 'O»GWISOP\¹GJISK y ��â¯OPM>sQS_W_JKN\oGJfP`7Y^\Ll^Y^OP\Sl�GJY7_JKN]oO�MJK[�¹OU\LOUT,QST i y ÉEÎ0FHbmY^_eQ�MVK
Yk\�GWISK�MVT$�^fUfPK�_Es�fP�kMJM0Y^b3XtKN]oO�sKqM��
y b(GWISK,nL]^K�s5IL�cfPfPK�\SlkKNM>_JKNfP�cGJKNX¹GJY�XtK�]xO�sKNMr 'OUGJI�fUOPT�O»GWKNX�s5IL�c_5�^sGJKN_JO�MaGWOPsNMEXtO�MJs�QLMWMVKqX�OP\¢MJKNsuGWOUYk\�{S� }Lg�GWISK

�¹OP\SOPT�QST�i y ÉEÎ0FáMVGW�^\LXS�^_WX@s��c\ºsKN_VG5�cOP\SfP`°R�K¹MW�cO�XÂGWY��kXSXt_WKNMWM�O�MWMVQSKqM�_JKNfP�cGJKqX°GJY�GWISK�fUOPT�O»GWKNXºMaGWY^_5�clkK
sN�cwL�ksOUGa`@ÈÅMJKNsGJOPY^\Â{t� }S� �oÊr�^\LX�wS_WYxs�KNMWMVOP\Sl�w�Y� �K�_�ÈÅMJKNsuGWOUYk\Â{t� }S�"�^Êu��FEf�MVY�g
O�MJMJQSKqM�_JKNfP�cGJKqX�GWY¹RL��GJGJKN_J`¢w�Y� �K�_
ÈÀMVKqsuGJOPY^\¹{t� }S� � Ê�sN�c\�R�K[MW�cO�X$GWY$R�K�OP\LXtOP_JKqsuGJfP`��kXSXt_WKNMWMVKqX$GWIS_JYkQSl^I7GJISK�K�Ãtw�KqsuGJKqX�_JKqXtQLsuGWOUYk\�OP\�T�KNT�Y^_W`7�c\LX
wS_WYtsKqMJMJY^_>_JKqpkQLOU_WK�T�K�\oG5M�� � MJMJQSKqME_WK�f���GJKqX�GJY�XS�cGW��_WO�MV¡tM�ÈÅMJKNsuGWOUYk\¢{t� }S� {^Êe�c\LX�QLMVKN_>OP\oGJKN_VbÅ�ksK�ÈÀMVKqsuGWOUYk\�{t� }S� }kÊ
�^_JK�\SY^G'�kXSXt_WKNMWMVKqX��^\LX�MVKNK�T"GWY$R�K�RzK�`kY^\LX7GJISK[MWsYkw�K�Y^b
GWISK[MVwzKNs�O»nzs���GWOUYk\%�

p økî�ì��6øxðcíqñmò�ø
d>KNMJwSOUGJK�GJISK0s_WOUGJO�pkQLK^g�OUG3O�M+sfPKN�c_�GJIL�cG(�¹OU\LOUT,QST¯i y ÉEÎ0F¤KN]^KN\[OU\,O»G5M+sQS_W_JKN\oG�bmY^_WT¶sYk\LMaGWO»GWQtGJKqM+�>MJOUlk\SOUn�s��^\kG
_WKNXtQ�suGJOPY^\�OP\�s�Y^T�wSfPKÃtO»Ga`�sY^T�wL�^_JKqX�GJY$�,bmQSfPfU`7ÍLKNXSl^KNX�i y ÉEÎ0F'´¾sYkT�wLfUO��c\oG y ÉEÎr� � G'MJK�KNT$M0_JKq�^MJY^\L�^RSfUKeGJY

�5�



K�ÃxwzKNsG6��sYk\LMVO�XtKN_W�^RSfUK�_WKNXtQLsGJOPY^\�OU\$s�YxXSKE�c\LX�XS�cGW�>bmYxYcGJwL_JOP\oGWM3bmY^_COPT�wSfPK�T�K�\oGW�cGJOPY^\LM(Ycb*�¹OU\LOUT,QST³i y ÉEÎ0F
s�Y^T�wL�c_WKNX�GWY7bmQLfUf y ÉEÎ0MN�>Î�KNsN�cQLMJK[YcbCGWISK�\SK� '\SKqMJM>YcbCGWISK�MVwzKNs�O»n�sN��GWOUYk\%g�_WK�f���GWOU]kK�fP`7bmKN  OPT�wLfUKNT�KN\oGW��GWOUYk\LM
K�ÃxO�MVG>�c\LX�K�Ãtw�KN_JOPK�\Ls�K[ 'OUGJI¹GWISK,MJw�KqsOUn�s��cGJOPY^\¹O�M'GWISK�_WKbmYk_JK�fPOUT�OUGJKqX*� Ç ÃS�cT�wSfPKNMeYcb y ÉEÎ0M'GWIL��GrMVQSwLw�Yk_VGEGWISK
�¹OP\SOPT�QST i y ÉEÎ0FáMaG5�c\LXS�^_WX°�^_JK�h3F y Rx`¢Ë��^MJISOP\SlcGWY^\ÂZe\SOU]kK�_5MVOUGa`�OU\@ÁxGN�+�%Y^QLOPM:P � ���*Q'�c\LX�K�� y ÉEÎ¯Rx`
ÝCKN_VGWK�f P ��� |'QÌ�

ù®¸<ÿý¸�º � ½aD?À8úÐÀ�=x=�����º ¸B»
ËÄISKN_JKq�^M�GWISK7�¹OP\SOPT�QST;i y ÉEÎ0F MJw�KqsOUn�s��cGJOPY^\°XtO�MJs�QLMWMVKqX�OU\ÂMJKNsGJOPY^\°}S� �L� � XtKNMWs_WOURzKNM�ISY�  i y ÉEÎ0F"s��c\
RzK�T$�^XSK[GJY�Y^wzK�_5��GWK�Y^\�XtKN]xOPs�KNME 'OUGJI�fUOPT�O»GWKNX�sN�cwL�^RSOPfUOUGJOPKNMNg��^\SYcGWISK�_ y ��â³MVwzKNs�O»nzs���GWOUYk\�s��^fUfPKNX�¼ ËÄOU_WK�fPKNMWM
F'sNsKNMWM��c\�X�h
K�_WT�OU\��cf(�¹YkRSOUfPOUGa`�OP\Âi y ÉeÎ�F�½(ÈmYk_�¼ ËÄOP_JKNfUKqMJM�i y ÉEÎ0F[½¥bmY^_[MJISYk_VGuÊ��^XSXt_WKNMWMJKNM���\oQLT�RzK�_[Y^b
Y^GJISKN_
s5IL�^fUfPK�\SlkKNM¥_WK�f���GWKNXrGJYEGJISK(T�YkRSOUfPK(KN\o]xOP_JYk\ST�K�\oGN�
h0ISK(ËÄOP_JKNfUKqMJM
i y ÉeÎ�F¤MVwzKNs�O»n�sN��GWOUYk\�IL�^M*RzK�KN\[QS\LXSK�_
XtKN]^KNfUYkwST�K�\oGrMJOU\�sK � ��� � �c\LX¹O�MrsQS_W_JKN\oGJfP`�OP\¹GWISK�n�\L�cfPOPMW��GWOUYk\¹wSIL�kMVKk�0SKN �g¥O»bj�^\x`^g¥s5IL�c\SlkKNM>�c_WK[KÃtwzKNsuGWKNX
GWY�GJILK�sQL_J_WK�\oG�ÈÀà^QS\LK�{c|k| � Êr]kK�_5MVOPY^\SPu�5��QÌ��h0ILK7MVwzKNs�O»nzs���GWOUYk\ÂO�M��cf�MJY�XtYtsQST�KN\kGWKNX°OP\¤�¹ 'ILO»GWK7wL�^w�KN_�Rx`
Î�f��^s5¡�KGr�^fÀ�FP {��5Q¿�eËÄOP_JKNfUKqMJM�i y ÉEÎ0F _WKG5�cOP\LM'bmQSfPfCsYkT�w���GJOPRSOPfUOUGa`� 'O»GWI�GJILK�i y ÉEÎ0F�}L� |7MVwzKNs�O»n�sN��GWOUYk\ P � }*Q
MJQLs5I�GJIL�cG y ÉEÎ0M+GWIL��GjXSY�\SYcG(OPT�wSfUKNT�K�\oG6ËÄOP_JKNfUKqMJMji y ÉeÎ�Fº 'OPfPfLRzKe�cRSfPK0GJY�OU\oGJKN_JYkw�KN_W�cGJK0 'OUGJI y ÉEÎ0M3GJI���G
XtY��6ÁxY^T�KN 'IL��G'MVQL_JwS_WO�MVOP\Sl^fP`^goGWISK��¹OU\LOUT,QST×i y ÉEÎ0F·�c\LX7ËÄOU_WK�fPKNMWMEi y ÉEÎ0F·MVwzKNs�O»n�sN��GWOUYk\LM0XtY�\SYcG'_WK�f���GJK
GWISK�T$MJK�fP]^KNM�GJY�KN�ks5I�Y^GJISKN_Ng�RSQtG�OUG��cwSwzKN�^_WMrGWIL��G[ËÄOP_WK�fPKNMWM�i y ÉEÎ0F"XtYxKNM�\SY^G[_JKqpoQSOU_WK�bmQS\LsGJOPY^\L�^fUOUGa`¹GJI���G
 0�^M0YkT�OUGVGWKNX�bm_WY^T �¹OP\SOPT�QST�i y ÉEÎ0F[�

C�øxìNð^î�ñ<�
íqñÅõzô
ËÄOP_JKNfUKqMJM7i y ÉeÎ�FÚO�M$RL�kMVKqX¤Yk\¤GWISK�lo��GJKN ���`�T�YtXtK�f>XtKNMWs_WOURzKNX£OP\ÄMVKqsuGJOPY^\Ä{t� {t� {t�é��Y^RSOPfUK�ISYoMaG5M�g0s��^fUfPKNX
�¿�.£R¡W���4���"� gtOU\oGWK�_5�^suG0 'OUGJI�GJISKrnSÃtKNX�\SK�Ga jYk_J¡�GJIL_JYkQSl^I �������R����û.£R�<��¨ �.� gLMVY^b¸Ga ��^_JKrsYkT�wzY^\LK�\oGWMjGJI���G'_JKqMVO�XtK>OU\
GWISK�nLÃxKqX�\SK�Ga jYk_J¡¥� Ç �ks5I¹GJKN_JT�OP\L�cfC�cf�MJY�ISYkMVGWM���MVY^b¸Ga ��^_JK�s�Y^T�wzY^\SKN\kG�s��^fUfPKNX�� �¿�.£R¡W���4��� û.£R�<��¨ �  'ISO�s5I�O�M
_WKNMJw�Yk\LMJOURSfPK'bmYk_6OP\kGWK�_5�^sGJOP\Sl[ 'OUGJI7�ks�sKqMJM(RS_JO�XtlkKNMN�3FAsY^\L\SKNsGJOPY^\$RzKGa �K�K�\���GJKN_JT�OP\L�cfz�c\LX��^\��^sNsKNMWMCRS_WO�Xtl^K
bmYk_JT$Mr��� ¤ I W �����?�4�©� GJIS_WY^QLl^I� 'ISO�s5I�GWISK$ârK�\SKN_W�^f � \oGJKN_V´ y ÉEÎAv(_WYcGJYts�Y^f0ÈÀâ � y vjÊ>T�KNMWMJ�^l^KqME_WKNpoQSOP_JKqX�GJY
wzK�_JbmY^_WT�i y ÉeÎ�F OU\x]^YtsN��GJOPY^\�MEs��^\¹R�K�MVKN\kGr�c\LX¹_WKNs�K�OP]^KqX*�'h�KN_JT�OP\L�cf�MesN�c\¹T�Y�]^K�RzKGa �K�KN\��^s�s�KNMWMERS_WO�Xtl^KqM��
Ç �ks5I�GWK�_WT�OP\L�^f+�^fPMJY�IL�kM��c\�YkwtGJOPY^\L�^f �?�5¡Î�Î���'���5���<�5�A��¨ �©�?� GJIL�cGr¡kK�KNwLMEGW_W�ks5¡�Ycb6 'ISO�s5I��ks�sKqMJM>RS_WOPXSl^K[GWISK
GWK�_WT�OP\L�^f*OPMEs�QS_W_JKN\kGWfU`�s�Y^\S\LKNsuGWKNX�GJY��

� õ�ë+ñÅ÷Åø�{$ë1�qøxðcí o øxý¿øoî�øoô3ð^øxì
ËÄOP_JKNfUKqMJM[i y ÉEÎ0F³XtK�nL\SKNM���� ��û©�����W¤ I5� � �^\�K�ÃoGWK�\LMJOPY^\¢GJY�GJISK�MVGW�^\LXS�c_5X � y É�bmY^_WT$��GrGJIL�cG�OP\Ls�fUQLXSKNM��c\
O�XtK�\oGWO»nLKN_6bmYk_6GWISK>GJK�_WT�OU\��cfzY^\� 'ISO�s5I$GWISKeYkRt±aKNsGj_WKNMJOPXtKqM>ÈÀ�^Mj jYkQSf�X$�[\SYk_JT$�cf � y ÉeÊ(RSQtG'�cf�MVY�XSKGW�^OUf�M��cRzY^QtG
GWISKr�ks�s�KNMWMCRS_WOPXtlkKEGWY[ 'ISO�s5I$GJISK>GJKN_JT�OP\L�cf� ��kM6s�Y^\S\SKqsuGWKNX$ 'ISKN\$GJILK � y ÉÄ 0�^Mjs_WKN��GWKNX$�^\LX*gxY^wtGWOUYk\L�cfPfP`^gcGWISK

���



ISYkT�KjfPYts���GWOUYk\[�clkK�\oG�bmYk_�GWISK6GWK�_WT�OU\L�^fkOP\,poQSKqMaGWOUYk\%�
��OU¡kKj�^\[Y^_5XtOP\L�c_W` � y É[gq�r�¹Y^RLOUfPK � y ÉÂs�Y^\oGW�^OU\�M
�>MVKN_JOPKNM
Y^b+wL_JY^nLfUKqM0GJI���G>MJw�KqsOUbm`�KN\LXtwzY^OP\oGWM' 'ISKN_JK�GWISK�MJK�_W]^KN_Es��c\¹RzK[fPYts���GWKNX*�0h0ISK�OP\tbmY^_WT$��GWOUYk\��^R�YkQtGEGWISK��^sNsKqMJM
RS_WO�Xtl^K��c\LX�GWISK�ISY^T�K�fUYts��cGJOPY^\��^l^K�\oGrOPMrsYk\kG5�cOP\SKNX�OU\�GJISK,bmY^_WTÚYcb6K�ÃoGW_W��wS_JY^nLfPKNMN�rh0ISK�KÃxGWK�\LXtKqX�bmY^_WT$��G
�^fUfPY� EM
s�fUOPK�\oG5M
ILY^f�XtOU\Ll>�¹YkRSOUfPK � y ÉEM%GWYen�\LX,MJK�_W]^KN_WM%GJIL�cG3I���]^Kjs5I��c\SlkKNX�fPYts���GWOUYk\�GJIL_JYkQSl^I��rsYkT�RSOP\L�cGJOPY^\[Y^b
_WKNXtOP_WKNsuGWOUYk\¢ÈÅR�K�Ga jKNK�\��^s�s�KNMWM6RL_JO�Xtl^KqMWÊj�c\�X$GJILKrQ�MVK�Ycb+�,s�K�\oGJ_5�cfPO�MVKqX�XtOP_JKqsuGJYk_J`�ÈmGJISK�ISYkT�K>fPYts���GWOUYk\��^l^K�\oGuÊu�
h0ISK�XtK�GW�cOPf�M>�^R�YkQtGeGWISK��ks�s�KNMWMERS_WOPXSl^K��^_JK,OU\Ls�fUQ�XtKNX�Ga 'OPs�K�OP\¹GJISK��¹YkRSOUfPK � y É ÈmOP\�Ga �Y�XtOUÆzKN_JKN\oGebmY^_WT$��G5MWÊ
RzKNsN�cQLMJK�YcbCsY^T�wL�cGJOPRSOPfUOUGa`7sYk\LMJOPXtKN_W�cGJOPY^\LM�RzKGa �K�KN\�â � y vº]^KN_WMJOPY^\LM � � |!- � � � �^\LX � � {S�
h
Y,�^fUfPY� Ä_JKqXtOP_JKqsuGJOPY^\7R�K�Ga jKNK�\��ks�s�KNMWM6RS_WO�Xtl^KqM�gkGJISK��¹YkRSOPfUK � y ÉésYk\oGW�cOP\LM���G0fUKq�^MVG�Yk\SKrwS_JY^nLfPKe 'OUGJI�GWISK

�kXSXt_WKNMWM>Y^bjGWISK��^sNsKqMJMrRS_WOPXSl^K�GJY� 'ISO�s5I�GJISK�GJKN_JT�OP\L�cf6 ��kMrs�Y^\S\LKNsuGWKNX¢ 'ISK�\�GWISK � y É� 0�^M�s�_JKq��GWKNX*���%OP¡^K
�^\�Yk_WXtOP\L�^_J`$wS_WYcn�fUKkgxGJISO�M'wS_WYcnLfPK�sYk\kG5�cOP\LM0�c\�Y^Rt±aKqsuGE¡kK�`^� y _5XtOP\L�c_WOUfP`^goGWISK�Y^Rt±aKqsuG'¡^KN`7MJw�KqsOUnLKNM�GWISK�Y^Rt±aKqsuG
 'OUGJISOP\�GJISK'MJK�_W]^KN_�bmYk_3 'ILOPs5I,GJISK0OP\x]^Yts��cGJOPY^\�O�MCXtKqMaGWOU\SKqX*�+ßEY� �K�]^KN_Ng�OP\�GWISK's��kMVK�Ycb�GJISKE�ks�sKqMJM
RS_WOPXSl^K�wS_JY^nLfPK^g
GWISK�YkRt±aKNsG>¡^KN`�s�Y^\oGW�^OU\�Me�c\¹O�XtKN\kGWO»n�K�_>bmY^_EGWISK[GWK�_WT�OU\L�^f%GWY7 'ISO�s5I¹GJILK � y É·RzK�fPY^\SloM��>ÁtQLs5I��c\¹YkRt±aKNsGe¡^KN`
O�M,sN�cfPfUKqX°���¹YkRSOPfUK y RS±aKNsuG�å�K�`ºÈÅ� y å[Ê�
��OU¡kK��c\°Yk_WXSOU\L�^_J`¢Y^Rt±aKqsuG�¡kK�`kg+�¢� y å× 'OUfPf�R�K�wL�^MWMVKqX�GJY¹GWISK
�ks�sKqMJM>RS_WOPXSl^K��^M>wL�c_JGrY^bj��MaG5�c\LXS�^_WX¢â � y v � � |�- � � � - � � {,_JKqpkQLKNMVGN��h0ISO�M�MJs5ILK�T�K��^fUfPY� EMe��sfPOPK�\oG�QS\L�� 0�c_WK
Y^bjËÄOP_JKNfUKqMJM�i y ÉEÎ0F GWY�T$�^¡^K�OU\x]^YtsN��GJOPY^\�MeYk\�GJILK�GWK�_WT�OP\L�^f
GWIS_WY^QSlkI�GJILK��ks�sKqMJMrRS_WO�Xtl^Kk��ËÄISK�\���s�fUOPK�\oG
s�Y^\S\SKqsuG5M3GJY�GJILKEMVKN_J]kK�_qgqOUG( 'OPfUfLs�Y^\S\LKNsuG+GWY�GJISK'RS_WO�Xtl^K'MJw�KqsOUnLKNX,OU\�GWISKE�^sNsKNMWM3RS_WOPXtlkK0wS_JY^nLfPK0�^\LX,wL�^MWMC�cfPY^\Sl
GWISKr� y å¬GWIL��G�OPXSK�\oGJOUnLKNM6GJILKeGWK�_WT�OP\L�^fLOP\7poQSKNMVGJOPY^\%� � b*GWISKeGWK�_WT�OU\L�^fLO�MjMVGJOPfPf¥s�Y^\S\LKNsuGWKNX�GWY[GJI���G0RS_JO�XtlkK^gcGWISK
RS_WO�Xtl^K0IL�kM3��â � y v¢GJQS\L\SK�ftGWYrGJISK�GJKN_JT�OP\L�cfS�^\LX�s��c\�_WK�f���`>GWISK'OP\o]kYts���GWOUYk\[GWYeGWISK0GJKN_JT�OP\L�cfxGWIS_JYkQSl^I�GJQS\L\SK�fÌ�
� b(GWISK,GJK�_WT�OU\��cf+IL�^M>T�Y�]^KqX�GJY��7XtOUÆzKN_JKN\oG��ks�sKqMJM>RS_WOPXSl^K^g�GJILK,YkfPX�RS_JO�XtlkK,s��^\�_WKNXtOP_JKqsuG>GJISK�sfPOUKN\oGrQLMJOP\Sl��
â � y v � y i�FCh � y µ��ý y É�Ë�FeÉed"T�KNMWMJ�^l^K^��FEfPf6OP\kGWK�_5�^sGJOPY^\�R�K�Ga jKNK�\�GJILK7sfPOUKN\oG,�c\LX¢GWISK7�^sNsKqMJM�RS_WO�Xtl^K
O�M�w�KN_VbmYk_JT�KqX�QLMJOP\Sl�Yk\SfP`¹GJISK$MVGW�^\LXS�c_5X¤ÈÅ\SY^\S´ÌËÄOP_JKNfUKqMJM[i y ÉEÎ0FrÊEbmKq��GWQS_JKqM��c\LX� 'OUfPfCGWISK�_WKbmYk_JK� jYk_J¡� 'OUGJI
Yk_WXtOP\L�^_J`�i y ÉEÎ0FHsfPOUKN\oGWM0QLMJOU\Ll��^\x`�]^KN_WMJOUYk\�YcbCâ � y v+�LßEKN\LsKkgtQLMVOP\Sl�GJILK[�^XSXt_WKNMWMjYcb3GJISK��^sNsKqMJM�RS_WOPXSl^KrOU\
GWISK � y ÉA�^fUfPY� EM'sfPOPK�\oGWM�GWY,n�\LX�MVKN_J]kK�_5M6GWIL��GEI���]^KrT�Y�]kKNX7GJIS_WY^QLl^I7_WK�wzKN�cGJKqX�_WKNXSOU_WKNsGJOPY^\LMN�
ËÄISOPfPK�GJILOPM�MJs5ILK�T�K�T$�c¡kKNM[OUG,wzYkMWMJOURSfPK$GWY�nL\LX¤MVKN_J]kK�_5M�GJIL�cG,IL��]kK$T�Y�]^KNX%g3OUG,_WKNpoQSOP_WKNM[�ks�sKqMJM�RS_WOPXtlkKNM

GWY�T$�cOP\oGW�cOP\°bmYk_J 0�c_5XtOP\Sl¹w�YkOU\oGWK�_5M[OP\LXtKn�\SO»GWK�fP`°Y^_,_JO�MV¡¢GJI���G � y ÉeM�ISKNfPXÂRo`°s�fUOPK�\oGWM�R�KqsYkT�K�OU\x]��cfPO�X*� LY^_
GWISOPM,_WKN�^MJY^\�g3����Y^RSOPfUK � y É³T���`��cf�MJY�sY^\oG5�cOP\ÂXtKG5�cOPfPM,�cRzY^QtG��¹ISY^T�K�fPYts��cGJOPY^\Â�clkK�\oGNg3 'ISO�s5I°T$�cOP\kG5�cOP\LM
OP\tbmY^_WT$��GWOUYk\@�cRzY^QSG,GWISK�s�QS_W_JKN\kG� 'ISKN_JKq�cRzY^QtG5M�Y^bEGJISK�GJKN_JT�OP\L�cfÌ� � bewL_JKqMVKN\kGqgCGJILK�ISYkT�K�fPYts���GWOUYk\@�^l^K�\oGq½ M
�kXSXt_WKNMWM�OPM,sYk\kG5�cOP\SKNX�OP\°GJILK7�¹Y^RLOUfPK � y É³OP\�GJISK$bmYk_JTãYcbE��MJwzKNsO��cfE¼ T�Y^RLOUfPK$GJKN_JT�OP\L�cfjwS_WYcnLfPK^�P½¹ÎjKqs��^QLMVK
GWISKr�^QtGJILY^_5M(Ycb
ËÄOU_WK�fPKNMWM�i y ÉEÎ0FAsY^\�MVO�XtK�_jGJILKeO�XtKN��Ycb�KNT�RzKNXSXtOP\Sl�GJISK>GJKN_JT�OP\L�cfzOPXSK�\oGJOUnLK�_�OP\�GJILK>� y å¶�
MJY^T�K� 'I���GCQS\SYk_VGWISYtXtY�Ã�QLMJK0YcbzGJISK'wS_WYcn�fUKk½ M+YkRt±aKNsG(¡^K�`[nLK�f�X*gcGWISK'T�Y^RSOPfPK0GJK�_WT�OU\��cfSwS_WYcn�fUK'�cf�MJY�s�Y^\oGW�^OU\�M�GWISK
�kXSXt_WKNMWM(Ycb�GJISK��^sNsKNMWM(RL_JO�Xtl^KeGJY, 'ISOPs5I�GJISK>GJKN_JT�OP\L�cfz ��kMjs�Y^\S\LKNsuGWKNX$ 'ILK�\�GWISK � y É¬ ��kM6s�_JKq��GJKqX*�0ÈÅßEKN\LsKkg
GWISKERS_WOPXSl^KE�^XLXt_JKqMJM(OPM(s�Y^\oGW�^OU\LKNX,Ga 'OPs�KEOP\�GJISKe��Y^RSOPfUK � y É[� ÊCh0ILKEOU\oGWK�\oGJOPY^\�O�MCGJI���Gjs�fUOPK�\oGWM(QLMVOP\Sl,â � y v � � {
Yk_E\SK� �K�_> 'OUfPf�Q�MVK�GWISK[T�Y^RLOUfPK�GJKN_JT�OP\L�cf
wS_WYcnLfPK^g� 'ISOUfPK�s�fUOPK�\oGWMeQLMJOU\Sl�â � y v � � |�Y^_ � � �  'OPfPf�QLMJK�GJILK�� y å��

� �



� \�GJILK�fUYk\Sl�GJK�_WT�gxGJISK[� y å��cwLwS_JYo�^s5I� 'OUfPf%RzKNsYkT�KrYkRLMJY^fPKGJKk�
h0ISK¹MJw�KqsO��cf0T�Y^RSOPfPK�GWK�_WT�OU\L�^f0wS_JY^nLfPK�O�M�wL�c_JG$Ycb>GJISK�ËÄOP_JKNfUKqMJM�i y ÉEÎ0FÚMVwzKNs�O»nzs���GWOUYk\@�^\LXÂGWISK�_WKbmYk_JK

\SY^G,_WKNs�Y^l^\LOPMJKNXºÈÅ�^\LX¤s�Y^\LMJKNpoQSKN\oGJfP`�OPl^\SYk_JKqXLÊ�Rx`�sfPOUKN\kG5M[GWIL��G�XtY�\LYcG,OPT�wSfPK�T�K�\oG�GWISK�ËÄOU_WK�fPKNMWM�i y ÉEÎ0F
MJw�KqsOUn�s��cGJOPY^\%�Âh0ILK�MJw�KqsO��cf�wS_WYcnLfPK�s�Y^\oGW�^OU\�M,�^\ÂOPXSK�\oGJOUnLK�_�bmYk_�GWISK�GJK�_WT�OU\��cf0�c\LX*g6O»b>GJISK�GJKN_JT�OP\L�cf0IL�kM,�
ISYkT�K�fPYxsN��GWOUYk\º�^l^KN\kGqgE�@i�drÉ0´ÌKN\Ls��^wLMJQSfP�cGJKqXº_JK�bmK�_WK�\Ls�K¹bmY^_7GJISK¢ISY^T�K�fPYts���GWOUYk\é�clkK�\oGN�¶ËÄISKN\¬�¤s�fUOPK�\oG
ISYkfPXSOU\Sl¢���¹Y^RLOUfPK � y É"sYk\S\SKqsuGWM[GJY��^\Â�^sNsKNMWM�RS_WO�Xtl^K$QLMJOP\Sl¢â � y v � � {Sg�GWISK7�^sNsKqMJM�RL_JO�Xtl^K7 'OUfPf6_WKNpoQSKqMaG
GWIL��G,GJISK�sfPOUKN\kG�MVQLwSwSfP`¢GWISK7KN\oGJOP_JK�YkRt±aKNsG,_WKbmKN_JKN\LsK$QLMJKNX°GJY�T$�^¡^K�GJILK�OP\x]^Yts��cGJOPY^\%�¹h0ISO�M�O�M�XtY^\SK7QLMVOP\Sl
GWISK�µ Ç(Ç d�Á1�EFedrdrÉ Ç ÁSÁ � µrâi�E� y d Ç bmKN�cGJQS_WK�Y^bjâ � y v � � {��^\LX�lkOU]kKNMEGJISK��^sNsKNMWM>RS_JO�XtlkK��^sNsKNMWMeGJY�GWISK
GWK�_WT�OP\L�^f�O�XtK�\oGWO»nLKN_Ngx 'ISO�s5I��^fUfPY� EM(OUG�GJY[bmYk_J 0�c_5X�GJILK>_WKNpoQSKqMaG�Y^_�_JKqXtOU_WKNsG(GJILKrs�fUOPK�\oG'�^MjR�K�nSGWMjGJILKrMJO»GWQL��GWOUYk\%�
FefPMJYLg*OUb6GWISK��ks�s�KNMWMeRS_WO�Xtl^K,¡o\LY� EMe\SY^GJISOP\Sl��cRzY^QtGrGJILK� 'ILK�_WKN�cRzY^QSGWM>Ycb(GWISK�GJK�_WT�OU\��cf'ÈmOÌ� Kk�Ug%XSYoKqMr\SYcG�IL��]^K
��sYk\S\SKNsGJOPY^\¹GWY�OUG��c\LX�\SY7¡x\SY� 'fPKNXtlkK�Y^b6O»G5MrT�Yk_JK,_JKqsKN\kGrfUYtsN��GJOPY^\zÊug¥GJILK,ISYkT�K,fPYts���GWOUYk\��clkK�\oG>_WKbmKN_JKN\LsK
�^fUfPY� EMEOUG>GWY�poQSKN_J`�GJILK,ISYkT�K�fPYxsN��GWOUYk\��clkK�\oGEbmY^_>GJILK�GWK�_WT�OP\L�^fÀ½ M>s�QS_W_JKN\kG>fUYts��cGJOPY^\�Yk_>MJOUT�wSfP`¹_WKNXtOP_JKqsuGEGWISK
s�fUOPK�\oGeXtOP_JKqsuGWfU`$GWY�GJISK�ILY^T�K�fUYts��cGJOPY^\��clkK�\oGN�
ËÄISOPfPKjGWISO�M
 �Y^_W¡tM� �K�fPfobmY^_(â � y v � � {tgqGJISK'µ Ç(Ç d�Á1�EFedrd>É Ç ÁSÁ � µrâi�E� y d Ç bmKN��GWQS_WKjO�M+\SYcGCMJQSwSwzY^_JGJKNX

Rx`�â � y v � � |��c\LX � � � g¥ 'ISOPs5I�GJISKN_JK�bmY^_WK�IL��]kK�GJY�_JKNfU`�Yk\¹GJISK�� y å"�^wSwS_WYk�^s5I��>h0ISK��cQtGWISY^_5MeY^b(ËÄOU_WK�fPKNMWM
i y ÉEÎ0F³sYk\LMJOPXtKN_�GJISK$Q�MVK�YcbjGJISK$T�YkRSOUfPK�GJKN_JT�OP\L�cfCwL_JY^nLfUK�wS_WKbmKN_W�^RSfUK$�^\LX�_WKNs�Y^T�T�K�\LX�GJI���G�GJILOPM�wS_WYcn�fUK
RzK$OU\�sfPQLXtKNX�Rx`�MJK�_W]^KN_WMrQLMJOU\Ll¹â � y v � � {�Y^_�\SKN jKN_Ng%KN]^KN\¢OUbjGWISK�� y åá�cwSwS_WYk�ks5I�O�M[�cf�MVY�QLMJKNX¢bmY^_[â � y v
� � |�- � � � sY^T�wL�cGJOPRSOPfUOUGa`�_WKN�^MJY^\�M��

��øoî�û¤ñÅô3ïS÷���õLë+ñÅ÷Àñmí�G
h0ISKjGJQL\S\SK�fxRzKGa �K�KN\[GJILK6GWK�_WT�OP\L�^fx�^\LX�GWISK��ks�s�KNMWM�RS_WO�Xtl^K�s��c\�Y^wzK�_5��GJKjY^\�GWY^w,YcbSGWIS_JKNKjXtOUÆ¥K�_WK�\oG
GW_W�^\LMJw�Yk_VG5M��
heijv+gNZ>dev¢�c\LXrË�Fev�ËÄOU_WK�fPKNMWM%dr��G5�cl^_5�cT¬v(_JY^GJYtsYkfSÈmËéd>vjÊu��F°MJw�KqsO��cfPOPMJKNXrQS\�XtK�_WfU`xOP\Sl0GJQL\S\SK�fPOP\SlEwS_WYcGWYxs�Y^f
K�ÃxO�MVGWM
bmY^_+KN�ks5I�Y^bLGJILKjGWIS_WK�KjGJ_5�c\LMJw�Yk_VG5M�OP\�Y^_5XtK�_3GJYrwS_WY�]xOPXtK��r_JKNfUO��cRSfPK^g�Yk_WXSK�_WKNX�T�KNMWMW�cl^K�XtK�fPOP]^K�_W`�MVKN_J]xO�sKjGJY
GWISKrGJQS\S\LK�fPOU\Sl�wS_WYcGWYxs�Y^fzO»G5MVKNf»ba�CËÄILK�\���GJKN_JT�OP\L�cf¥T�Y�]^KqM�goOUG'sN�c\�KqMaG5�cRSfPO�MVI���\SKN ÄGJQL\S\SK�f¥GWY��^\SYcGWISK�_0�^sNsKqMJM
RS_WO�Xtl^Kk�'ÁxGW��GWK[_WK�f���GJKqX�GJY$GWISK[YkfPX�GWQS\S\SKNf
O�M'GW_W�^\LMabmKN_J_WKNX7GJY�GJISK,\SK� ¶�^sNsKqMJM'RL_JO�Xtl^K[�kMEwL�^_VGEY^b+GJISK,IL�c\LXSYcÆ
wS_WYtsKqXtQS_WK^�6ËÄOP_WK�fPKNMWMei y ÉEÎ0F·Y^wzK�_5��GJKqM' 'OUGJI�Ga jY�Ga`xwzKNM'Y^bCIL�c\LXSYcÆ+�CbmY^_W ��^_WX��c\�X�R��^s5¡x ��^_WX7IL�c\�XtYcÆ+� � \
GWISK�bmY^_WT�KN_rsN�^MJK^g¥GWISK�s�Y^\S\LKNsuGWOUYk\�O�MrfUYoMaG��c\LX¢_WK�KNMVGW�^RSfPOPMJISKNX¹GJY�GJISK�\SKN ��^sNsKNMWM>RS_JO�XtlkK^� � \�GJISO�M�s��kMVKkg�GWISK
\SKN ¯RL_JO�Xtl^K�OP\SOUGJO���GJKqMrGJISK$I��c\LXtY^Æ3� � \�GWISK$fP�cGVGWK�_[s��kMVKkg*GJILK�sY^\L\SKNsGJOPY^\¢GJY�GJISK$YkfPX�RS_WO�Xtl^K�wzK�_5MVO�MaG5M� 'ISOPfUK
GWISK�sYk\S\SKqsuGJOPY^\�GWY$GJISK�\SK� ·RS_WOPXSl^K�OPMeR�KNOU\Ll7MVK�GEQSw%�'h0ISO�M'O�MEKÃtwzKNsGJKNX�GWY$R�K[GJISK[\LY^_WT��^f�s��kMVKk�jÎ0�^s5¡x 0�c_5X
IL�^\LXtY^Æ�s��^\¹R�K,OU\LO»GWOP�cGJKNX�Ro`�GJILK�GJKN_JT�OP\L�cf
Y^_EGWISK[\SK�Ga jYk_J¡��^M>�cwSwS_WY^wL_JO���GWK^ætbmYk_J 0�c_5X7I��c\LXtY^Æ�Yk\SfP`7Rx`7GWISK
GWK�_WT�OP\L�^fÀ�
ËÄISKN\��7GJKN_JT�OP\L�cf+IL�kM>s5I��c\SlkKNX��ks�s�KNMWMeRS_WO�Xtl^Kkg�GWISK�\SK� ¯�^s�s�KNMWMeRL_JO�Xtl^K�QSw¥XS��GWKNM>GJILK,GWK�_WT�OU\L�^fÀ½ MrISY^T�K

fPYts���GWOUYk\��clkK�\oGeRx`�w�KN_VbmYk_JT�OP\Sl7��i y ÉEÎ0F OP\o]kYts���GWOUYk\%gzwL�^MWMVOP\Sl�OUGWM>Y� '\�O�XtK�\oGWO»nLKN_r�kM>�7wL�c_5�cT�K�GJK�_EGJY�GWISK
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OP\x]^Yts��cGJOPY^\%��ËÄILK�\Â��GWK�_WT�OP\L�^f(T�Y�]^KNM��^fUYk\Sl¹�¹MVKN_JOPKNM[Ycb'�^s�s�KNMWM�RS_WOPXtlkKNMNg�OUG�KÆ¥KNsGJOP]^KNfU`¢fUKq��]^KNM��¹MJK�_WOPKNM�Y^b
bmYk_J 0�c_5XtOP\Sl$w�YkOU\oGWK�_5MERzK�ISOP\LX*g¥wzY^OP\kGWOU\Ll$GJY� 0�c_5XSM'T�Y^_WK[_WKNs�K�\oGefPYxsN��GWOUYk\LM��'ËÄOP_WK�fPKNMWM>i y ÉEÎ0F��^fUfPY� EME�^sNsKqMJM
RS_WO�Xtl^KqMeMJK�]^KN_W�^f%ISYkwLMERL�ks5¡�GWY7_WK�l^O�MVGJK�_eOU\oGJKN_JKqMaG>OU\��^\x`�bmQtGWQS_JK,IL�c\�XtYcÆ*ME_WK�f���GWKNX�GJY��$wL�^_VGWOPs�QSfP�^_'GJKN_JT�OP\L�cfÌ�
h0ISO�M�O�M�QLMVK�bmQSfCOP\�sN�^MJK��7GJKN_JT�OP\L�cfCT$�^OU\oGW�^OU\�Mr��fPY^\Sl^´ÀGWK�_WT â � y vHs�Y^\S\LKNsuGWOUYk\%g�MJOU\�sK�O»G[�^fUfPY� EM>GJISK$�^sNsKqMJM
RS_WO�Xtl^K�OP\x]^Y^fP]^KqX7OP\�GJI���G>s�Y^\S\SKqsuGWOUYk\�GWY�¡^KNK�w�GJ_5�^s5¡xOP\Sl�GJISK[GJK�_WT�OU\��cf*bmYk_e�^M'fPY^\Ll��^M0GWISK,â � y vésYk\S\SKqsuGJOPY^\
wzK�_5MVO�MVGWMN�

C�ñÅìqð^ÿ3ìNìqñÅõzô
F>M[ �K$IL��]^K$MJK�K�\�g
T�Y^RLOUfPO»Ga`�T$�c\L�^l^KNT�KN\oG�OP\°ËÄOP_JKNfUKqMJM,i y ÉeÎ�F³O�M[R��^MJKNX�Y^\�GJILK�QLMJK$YcbE�¹XtKNs�K�\oGJ_5�cfPO�MVKqX
bmYk_J 0�c_5XtOP\SlÂwzY^OP\kGWK�_�MJs5ILK�T�K�OP\As�Y^\S\SKqsuGWOUYk\Ä 'O»GWIA�@ISY^T�K¢�^l^KN\kG��cwSwS_WYk�ks5Ié�^M�¡x\SY� '\Äbm_WY^T��¹Y^RLOUfPK � v
P � } � QÌ�Ch0ISK�� y å·�cwLwS_JYo�^s5I$OP\�s�Y^\�±aQS\�suGJOPY^\7 'O»GWI�bmY^_W 0�c_5XtOU\Ll�w�YkOU\oGJKN_WM�sYk_J_WKNMJwzY^\LX�_WY^QSlkISfP`�GWY[GJILKrMWs5ISK�T�K
�kXtY^wtGWKNX�bmYk_[GJILK$nL_5MaG�]kK�_5MVOPY^\�Y^b�GWISK��^_Ws5ILO»GWKNsuGWQS_WK$wS_JKqMVKN\oGJKNX�OP\°GJILOPM[GJISKqMVO�M:P � ��QÌ��h0ISK7QLMVK7Ycb0GJISK�ISY^T�K
fPYts���GWOUYk\¹�cl^KN\oG'�kME��bÅ�cfPfPRL�^s5¡�MVYkfUQtGWOUYk\�l^OP]^KNM'�^\¹�^XSXtOUGJOPY^\��cf%fPK�]kK�f%Y^b
bÅ�^QSf»GeGJY^fPK�_5�c\�sK^� � \�sY^T,RSOP\L��GWOUYk\� 'OUGJI
GWISK$IL�c\�XtYcÆ�bÅ�^s�OUfPOUGJOPKNMNg*GJISO�M�Ix`xRS_WOPX¢MJs5ISKNT�K�s�Y^\LMVGJOUGJQSGJKNM���sYk\x]oOP\Ls�OU\Sl�MJY^fPQtGJOPY^\�GJY�GJISK$�kXSXt_WKNMWM>T�OPl^_5��GWOUYk\
wS_WY^RLfUKNTãÈÀMVKqsuGJOPY^\�{S� �S� � Êu� � \¹_JKNfP�cGJOPY^\�GJY7� y å�gSO»G�sYkQSfPX�RzK��^_JlkQSKNX�GJI���GEGWISK[QLMJK[Ycb+GWISK�MJw�KqsO��cf�wL_JY^nLfUK�O�M
MJY^T�K� 'I���G[MVQLw�KN_VÍLQLY^QLMNg�MJOU\Ls�K�GJISK�� y åá�cwSwL_JYo�^s5I� 'OPfUf6 jYk_J¡¹ 'OUGJI°�cfPfC]^KN_WMJOPY^\LM>YcbEâ � y v+��ßEY� �K�]kK�_qg�GWISK
� y åAsYkT�w���GJOPRSOPfUOUGa`[T�YtXtK0OPM+OP\tbmKN_JOPY^_+GWY>GWISK'MVwzKNs�OP�^ftwS_WYcnLfPK0T�YtXtK0OP\�Y^\SK0_WKNMJw�KqsuGN�3ZeMJOU\Ll�� y å�gNGWISKE�^sNsKqMJM
RS_WO�Xtl^KEsN�c\�\SK�]kK�_(YkRtGW�^OU\�GWISKEISYkT�K'fPYts��cGJOPY^\$�clkK�\oGN½ MC_WKbmK�_WK�\�sK'�c\LX$sN�c\�GJILK�_WKbmY^_WK0\SK�]kK�_CbmYk_J 0�c_5X�GJISKes�fUOPK�\oG
GWYrOUGNgkOU\$sN�^MJK6GWISK'�^s�s�KNMWM3RS_JO�XtlkK�I��^M+\SY�OP\tbmY^_WT$��GJOPY^\��cRzY^QtG+GWISK0GJKN_JT�OP\L�cfÌ½ M+s�QS_J_WK�\oGC 'ISKN_JKq�cRzY^QtG5M��3ßEY� �K�]^KN_Ng
OP\¹�cfPf*YcGJILK�_Es��kMVKqM�gxGWISK�Ga �Y�MWs5ISKNT�KqM0�c_WK>bmQL\LsuGWOUYk\L�cfPfU`7KNpoQSOP]��^fUKN\oGN�
h0ISK���]��^OUf��cRLOUfPO»Ga`�Ycb0GJIS_WK�K�XtO»Æ¥K�_WK�\oG[GW_W�^\LMJw�Yk_VG5M�g
KN�^s5I° 'OUGJI°OUGWM�Y� '\°MVwzKNs�O»n�s$GJQS\S\LK�fPOU\Sl¢wS_WYcGJYts�Y^f(sYk\t´

MVGJOUGJQtGWKNM¹�Äi y ÉEÎ0F'´¾MVwzKNs�O»nzs�MJY^fPQtGJOPY^\¬GJY@GJISK�wS_WY^RSfPK�T$M�Ycb,\LKGa �Y^_W¡@ISK�GJKN_JYkl^K�\LK�OUGa`·ÈÀMVKqsuGWOUYk\H{t� �L� � Ê7�c\LX
MJISY^_JGV´ÌGJKN_JT¯XtOPMWsYk\S\SKqsuGJOPY^\�MEÈÅMJKNsGJOPY^\�{t� �L� {^Ê�3h0ISK0bmQL\LsuGWOUYk\L�cfPO»Ga`,wS_WY�]oO�XtKqX,Rx`,KN�^s5I�Ycb¥GWISK'ËÄOU_WK�fPKNMWMji y ÉEÎ0F
GW_W�^\LMVwzY^_JGWM�O�MEsYkT�wL�c_5�cRSfPK>GJY�GJIL�cGEYcb
GJISK[� y ËÄâ�� � GW_W�^\LMJw�Yk_VGJ´Ìf���`^KN_jT�Y^RLOUfPO»Ga`�MVQSwLw�Yk_VGEMWs5ISK�T�K�XtO�MJs�QLMJMJKNX
OP\�MVKqsuGWOUYk\�}L� {S� {SgcRSQtGjMJwzKNsOUn�s�GWY�GJISKeâ � y v�wS_WYcGWYxs�Y^fÌ� � \�GWISOPM(_JKqMVwzKNsGNgcGWISKE� y Ëºâ�� � �^wSwS_WYk�ks5I�O�M(MVQLw�KN_JOPY^_
RzKNsN�cQLMJK�Ycb+O»G5M'ISOPl^ISKN_0XSK�l^_WK�K�Y^b
l^KN\SK�_5�cfPOUGa`^�
h0ISKN_JKrO�M'MVYkT�K�sYk\tbmQLMJOUYk\��^R�YkQtGjGWISK�_WK�f���GJOPY^\7R�K�Ga jKNK�\�ËÄOU_WK�fPKNMWMEi y ÉEÎ0FA�^\LX7\LKGa �Y^_W¡k´¿f���`^K�_6T�YkRSOPfUOUGa`

MJQSwSwzY^_JG>MWs5ISK�T�KNMNg�MJQLs5I��kME�¹Y^RLOUfPK � v+�zF>M>XSOPMWsQLMWMJKNX�OU\¢MVKqsuGJOPY^\¹}L� � � � g��¹YkRSOUfPK � vé�kXSXt_WKNMWMVKqM'OU\oGWK�_J´¿XtYkT$�cOP\
T�Y^RLOUfPO»Ga`k� � \¢_JKNfP�cGJOPY^\�GJY�ËÄOU_WK�fPKNMWMri y ÉeÎ�F�gzÎ�f��^s5¡�KG��cfÌ�e '_WO»GWK[GJI���G�¼ÂP G§Q�ISK�T�O�XSXtfPK� 0�c_WK[fUKN]^KNf
O�MEGWISK�RzKNMVG
Yk\SK[GWY�GW�^¡^K�sN�c_WK[Ycb(T�YkRSOUfPOUGa`�RzKGa �K�KN\��^XtT�OP\SO�MaGW_W�cGJOP]^K[Yk_>MJK�_W]oO�sK�wS_JY�]xO�MVOPY^\LOU\Sl�XSY^T$�cOP\LMN½8P {��Sg¥w%� � QC�c\LX�OUG
GWISK�_WKbmYk_JKrMVKNK�T$M(GWIL��G0ËÄOP_JKNfUKqMJM'i y ÉEÎ0FA�^\LX��¹YkRSOPfUK � v¤RzYcGWI�GW�^_JlkKGjGJISKrT$�^s_WYc´¿T�Y^RSOPfPO»Ga`�wS_WY^RSfPK�T��CßEY� 0´
KN]^K�_qgkÎ�f��^s5¡[K�Gj�cfÌ�k�^fPMJY�T�K�\oGJOPY^\�GWIL��GE¼ÂP G§Q�ISKEY^RS±aKNsuGWOU]kK'Ycb¥GJILKeMVwzKNs�O»nzs���GWOUYk\�OPMC\LYcGe�N���[GWY[_WK�wSf��^s�KE�¹Y^RSOPfPK � vE½
P {��Sgtw�� � �5Q¿�3h0ISKrËÄOP_JKNfUKqMJM'i y ÉEÎ0FAMJwzKNsOUn�sN��GJOPY^\	P"���*Q%XtYxKNMj\SYcG0T�K�\oGJOPY^\��¹Y^RSOPfPK � v+�)S_WY^TçGJILK>wzK�_5MVwzKNsGJOP]^K
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Y^b���i y ÉeÎ�F£�cwLwSfUO�s��cGJOPY^\%g�ËÄOP_WK�fPKNMWMCi y ÉeÎ�F@O�M
T$�^_JlkOU\L�^fUfP`�MVQLw�KN_JOPY^_
GJY��¹Y^RLOUfPK � v+�cÎ�YcGWI,�^wSwS_WYk�^s5ILKNM�MJY^fP]^K
GWISK��^XSXt_WKNMWMjT�OPl^_5��GWOUYk\�wS_WY^RSfPK�T�gxRSQtG'ËÄOP_JKNfUKqMJM'i y ÉEÎ0FH�cf�MVY��^XSXt_WKNMWMJKNM6GJISKrwS_WY^RSfPK�T$M�_JKNfP�cGJKqX�GJY�\SKGa �Y^_W¡
ISK�GJKN_JYkl^K�\LK�OUGa`7�c\LX�MJISY^_JGV´ÌGJKN_JTáXtOPMWsYk\S\SKqsuGJOPY^\�M��¢LY^_E\LY^\t´Vi y ÉEÎ0F·�cwSwSfPO�s���GWOUYk\LMNgSËÄOU_WK�fPKNMWM>i y ÉEÎ0F·Y^ÆzKN_WM
\SY�MJQSwSwzY^_JGE�c\LX7GJY�MJQLs5I��cwSwLfUO�s��cGJOPY^\LMNgxGJISK�T�Y^_WK�l^KN\SK�_5�cf*MJQSwSwzY^_JGEwS_JY�]xO�XtKNX7Rx`7�¹Y^RLOUfPK � vºOPM0wS_WKbmKN_W�^RSfPK^�

p økî�ì��6øxðcíqñmò�ø
� G�MJK�K�T$M,GJI���G�ËÄOU_WK�fPKNMWM�i y ÉEÎ0F O�M�MVYkT�KN 'IL��G�Ycbr��T�O�MV\SYkT�K�_q�ÂËÄISOPfUK�GJILK�MJw�KqsOUn�s��cGJOPY^\£XtYxKNM�OU\�sfPQLXtK
��wS_WYcGWYxs�Y^f(MJw�KqsOUn�s��cGJOPY^\¢bmY^_�Yk\SK� 'OU_WK�fPKNMWMrGJ_5�c\LMJwzY^_JG�ÈÅË�FEvjÊg�GWISK$T$�cOP\��ks5ISOPK�]^KNT�K�\oG�Ycb6GWISK�MVGW�c\�XS�c_5X�O�M
GWY�MVYkfU]kK,GWISK��^XLXt_JKqMJM�T�OPl^_5��GWOUYk\�wS_WY^RSfPK�Tã��G�GWISK$T�OPXSXSfUKN ��^_JK�fPK�]^KNfÀ�7ÁtOU\Ls�K��^XSXS_JKqMJM�T�OPl^_5��GJOPY^\�O�M�_JKNfP�cGJKNX
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ISYoMaGW\L�cT�K0Ycb�GJISKý+drÎ0É£�^\LX��rGJK�_WT�OU\��cftO�XtK�\oGJOUnLKN_COPM+KN\LsYtXtKqX,OP\,GJISK'YkRt±aKNsG+¡kK�`�n�K�f�X,Y^bLGWISK'wS_WYcnLfPK^�
ËÄISK�\
��T�YkRSOUfPOUGa`k´¿QS\L�� 0�c_WK0sfPOUKN\kGjOU\x]^Yk¡^KqM3GJISKrMVKN_J]kK�_CY^RS±aKNsuGqg^OUGj 'OPfUfzsYk\S\SKNsG(GJY[GJISK1+drÎ0Éºl^OP]^K�\$OP\�GJILK � y ÉÄ�c\LX
wL�kMJM>GWISK$Y^Rt±aKqsuG�¡^KN`�GJY�GJILKþ+drÎ0Éç�kMrwL�c_JG�Ycb6GWISK�OU\x]kYxsN��GWOUYk\%�,h0ISKÎ+drÎ�É¯GWISK�\�KÃxGW_W�ksuGWM>GWISK�GJK�_WT�OU\��cf
O�XtK�\oGWO»nLKN_+bm_JYkT¶GJILK�YkRt±aKNsGC¡^K�`,�c\LX,O»b�GJISK0GWK�_WT�OU\L�^ftOPMCMVGJOPfPftISYkMVGJKqX�Rx`�GWISOPM¹+drÎ0É�g�GJILK'OU\x]^YtsN��GJOPY^\�OPM+_WK�f���`^KqX
XtOP_WKNsuGWfU`�GJY�GJISK���drÎ0É�� � b3GJISKrGJKN_JT�OP\L�cf*I��^M�T�Y�]^KNX%gkGWISKE+d>Î0ÉAnL\LXSM�GWISK�\SK�  +d>Î0ÉHRx`$fUYxY^¡xOP\Sl�QSw7GWISK
GWK�_WT�OP\L�^fCOU\�GJILK���Yts���GWOUYk\�ÉEK�l^O�MVGJK�_q� � G�GJISKN\�s�Y^\LMVGJ_WQLsuG5M���\SK�  � y É� 'ISKN_JK�GWISK�wS_JY^nLfPK�ILYkMVGJ\L�^T�K�_WKbmKN_WM
GWY�GJILK,\SKN  +d>Î0É¯�c\LX¹_WKGWQS_W\LM'GWISOPMr_WKbmKN_JKN\LsK�GJY�GWISK�sfPOUKN\kGrQLMJOU\Sl7GJISK �V� y vA� y i�FCh � y µ��ý y É%Ë�F>ÉEd
bmKq��GJQL_JKk��d y ��� Ç µ OPT�wLfUKNT�KN\oGWM��¹s�K�\oGJ_5�cfPO�MVKqX���Yts���GWOUYk\°É'K�lkOPMVGJKN_[RSQtG�_WKNs�Y^T�T�K�\LXLM�GJIL�cG,�¹XtO�MaGW_JOPRSQtGWKNX
OPT�wSfUKNT�K�\oGW�cGJOPY^\�R�K��kXtY^wtGWKNX*� � \�GJISO�M� 0��`^g*GWISK$d y �
� Ç µ"�cwLwS_JYo�^s5I�MJQSwSwzY^_JGWM�MJK�_W]^KN_WM>Y^\�T�Y^RSOPfPK�ILYkMVGWM
RSQSGe_JKNfUOPKNMEY^\�GJISK,�%Yts��cGJOPY^\�É'K�lkOPMVGJKN_'GJY$T$�cOP\oGW�^OU\�QSwt´ÌGJY^´¿XL��GJK�OP\tbmYk_JT$��GWOUYk\��^R�YkQtGEGWISK�sQL_J_WK�\oG'fUYtsN��GJOPY^\�Y^b
��T�Y^RSOPfPK�ISYkMVGN�
� \�d y ��� Ç µ[gkGJISKU3drÎ0ÉEM6�^fPMJY[wzK�_JbmY^_WT GWISKe_WY^fPKNMCY^b¥GJ_5�c\LMJfP�cGJOP\Sl � y ÉEMN� Ç �^s5Iw+d>Î0ÉÄT�Yk\SO»GWY^_5M+GJ_5��Þ�s

lkY^OP\Sl�bm_JYkT GWISK���d>Î0É"�c\�X�OU\oGJY�GJISK7nSÃtKNX�\SK�Ga jYk_J¡¥��FE\x`�Y^Rt±aKqsuG�_WKbmKN_JKN\LsKqM�wL�^MWMJKNX��^M�w��c_5�cT�KGWK�_5M�GJY
YkQtGJYkOU\Sl$OP\x]^Yts��cGJOPY^\LMEY^_E_WKGWQS_J\LKNX¹�^ME_JKqMVQSfUGWMeYcbCOP\LsYkT�OP\Sl$OP\x]^Yts��cGJOPY^\LME�^_JK�K�ÃS�cT�OU\LKNX¹�c\�X*gLOUbCGJISKN`�wzK�_JGW�^OU\
GWY,YkRt±aKNsGWM�_JKqMVO�XtOP\Sl�Yk\�GWISKeGWK�_WT�OU\L�^fÀgoGW_W�^\LMVf���GWKNX$OP\�GJISKrT$�c\S\SKN_'XtKNMWs_WOURzKNX��cRzY�]^Kk�3h0ISO�M�T$�c¡^KqM6OUG0w�YoMJMJOURLfUK
bmYk_jsfPOPK�\oGWMjY^\�GWISKEGWK�_WT�OP\L�^fSGJY,QLMJKEY^_5XtOP\L�c_W`�ÈÅ\SY^\t´ÌGJ_5�c\�MVf���GWKNXLÊ+_WKbmKN_JKN\LsKqM+GJY,fUYtsN�cf�MJK�_W]^KN_WMC�^\LX$ISKN\LsK>T$�c¡^K
OP\x]^Yts��cGJOPY^\LM� 'OUGJISYkQtG7l^YkOU\Ll�GWIS_JYkQSl^I@GJILK	+d>Î0É��6Fe\x` � y ÉEM�wL�kMJMJKNX¤GJY°_WK�T�Y^GJK¹sfPOUKN\oGWM$ 'OPfUfeIL��]^K�R�KNK�\
GW_W�^\LMVf���GWKNX�Rx`$GJISK�+drÎ0É�gL�c\�X�OP\x]^Yts��cGJOPY^\LM�QLMJOP\Sl$MVQLs5I � y ÉEM0 'OPfUf%GJISKN_JK�bmY^_WK>RzK�T$�^XtK�Yk\7GWISK�+d>Î0É��

� }



C�ñÅìqð^ÿ3ìNìqñÅõzô
d y ��� Ç µ �^XSXS_JKqMJMJKNM0��\xQST�RzK�_eYcbCs5IL�cfPfUKN\Sl^KqM0_JKNfP�cGJKqX�GWY$T�YkRSOPfUK�KN\o]xOP_JYk\ST�K�\oGWMN�(�%OP¡^K�ËÄOP_WK�fPKNMWMei y ÉEÎ0F[g
GWISK,MWs5ISK�T�K�sY^\�MaGWO»GWQtGJKqMe��T�O�XSXtfPK� 0�c_WK[MVYkfUQSGJOPY^\¹GWY$GJISK��^XSXS_JKqMJMeT�OPl^_5��GWOUYk\�wS_JYkRSfPK�T ÈÅMJKNsGJOPY^\�{t�"�t� � Ê�eh0ISK
IL�^\LXtY�]kK�_6MWs5ISK�T�KrsY^T,RSOP\SKNX$ 'OUGJI�GJISK�s��ks5ISOU\Ll��c\LX�_JK�GJ_5�c\LMJT�OPMWMVOPY^\�bmKq��GJQL_JKqM(Ycb��kËº´ � y v¤sYk\LMaGWO»GWQtGJKqM6lkYxYxX
MJQSwSwzY^_JG�bmY^_�MVILY^_JGV´ÌGJK�_WT XtO�MJs�Y^\S\LKNsuGWOUYk\@ÈÀMVKqsuGJOPY^\°{t� �L� {^Ê�,h0ISK$s�Y^T�wL�^sG[XS��G5��bmYk_JT$��G�Ycb0�^Ëº´ � y v·XtOU_WKNsGJfP`
�kXSXt_WKNMWMVKqM�GJISK�wS_WY^RLfUKNT Ycb+fPY� ARL�^\LXt 'O�XxGJI�fPOU\L¡xM�ÈÅMJKNsuGWOUYk\�{t� �L� }kÊ0�c\�X7GWY�MVYkT�KrK�ÃxGJK�\oGe�^fPMJY�GJISK�wL_JYkRSfUKNT Y^b
QLMW�clkK�sYoMaG�ÈÅMJKNsuGWOUYk\¢{t� �L� �kÊ� � \¹GJKN_JT$M>Ycb(QLMW�clkK[sYoMaGqgz��MVQSwzK�_WOPY^_eMJY^fPQtGJOPY^\� jYkQSfPX�wL_JYkRL�cRSfP`��cfPfUY� AGJISK,QLMJK�_
T�Y^_WKrnL\SK�´Ìlk_W�^OU\SKqX7s�Y^\oGJ_WY^f¥Y�]^KN_�GJISK�QLMJK��c\LX�s�YkMVG0Y^b�GWISK[XtOUÆzKN_JKN\kGEOP\oGJKN_VbÅ�ksKNMN�
ËÄISOPfPK��kËº´ � y v OP\LsfPQLXtKqM��@\xQST�RzK�_�Y^b�bmKN�cGJQS_WKNM�MJQSwSwzY^_JGJOP\Sl¤YkwtGJOPT�OPMW��GWOUYk\¬Y^b�â � y v bmYk_�OUT�wS_WY�]^KqX

RL�^\LXt 'O�XxGJI�QtGWOUfPO�MJ�cGJOPY^\%gS��OUf ±aK�RzK�_Wl�KGe�cfÌ�SXtY�\SY^G'XSOPMWsQLMWM�GJILK��ksuGWQL�cf*_WKNXtQ�suGJOPY^\�OP\�XS�cGW�,GJ_5�c\�MVT�OUGVGJKqX�XSQS_JOP\Sl
��Ga`xwSO�s��^fji y ÉEÎ0F³OU\x]^YtsN��GJOPY^\�g��c\LX�MJY^T�K$QS\Ls�K�_JGW�^OU\oGa`�_WK�T$�cOP\LM��kMrGJY¹ 'ISK�GJISKN_�GJISK7Y^wtGWOUT�O�MJ�cGJOPY^\�KÆ¥Y^_JGWM
�^_JK0 �Y^_JGJIx 'ISOPfUKk�FLY^_CKÃS�^T�wLfUKkgkMJY^T�K0YcbzGJISK'Ga`xwzKNMCY^bz 'OP_WK�fPKNMWM+T�KqXtO��rGJIL�cG6�^Ëº´ � y v�OPM(XSKNMJOUlk\SKNX,bmY^_(�^fU_WKN�kXt`
QLMJK$IL�^_WXt 0�c_WK,XL��GW��s�Y^T�wS_WKNMWMVOPY^\£ÈmK^� lL�Pg*Ga`xwSO�s��^f6â�Át��T�YtXtKNT$MWÊg
�c\�X¢O�M�\SY^G�s�fUKq�c_�GWIL��G�GWISK$sY^T�wS_WKNMWMJOUYk\
GWKNs5IS\SO�poQSKNM3KNT�wLfUY�`kKNX�Rx`[�kËº´ � y v¢ 'OUfPft�^suGWQL�cfPfP`rOPT�wS_WY�]^K6wzK�_JbmY^_WT$�c\Ls�K6OP\,MJQLs5I,sN�^MJKNMN�
FefPMJYeOP\�GWISO�M3s�Y^\oGJK�ÃxGNg
��{c|k| � w��cwzK�_0Rx`�F'Xt ��^\S¡��c_�KÃS�cT�OP\SKNM0MVGW�^\LXS�c_5X7â � y v£w�KN_VbmYk_JT$�^\LsK>OU\�GJIS_WK�K>Ga`xw�KqM0Ycb� 'OP_WK�fPKNMWM6\SK�Ga jYk_J¡tM
È � |k{S� � � gki�d>v6d¬�^\LX�GJISK'O�d Ç µÄwL�^s5¡kKGCXS��G5��MV`tMVGJK�T�Ê3�c\�X�s�Y^\Ls�fUQ�XtKNM3GWIL��G+GJILKeâ � y v�T�KqMJMW�clkK6bmYk_JT$��G5M�¼ �^_JK
�^fU_WKN�kXt`�MJQtÞ�sOPK�\oGWfU`�Y^wSGJOPT�OPÛ�KqX7�^\LX�bmQS_JGJISKN_jYkwtGJOPT�OUÛq��GWOUYk\� 'OUfPfzY^\SfP`�_JKqMVQSfUGjOP\�_WKNXtQ�sKNX�OU\oGJKN_JYkw�KN_W�^RSOPfUOUGa`¥½?P � g
w%�"�^{5QÌ�
��OU¡kK¹ËÄOU_WK�fPKNMWM�i y ÉEÎ0F[g(GJISK��kËº´ � y v³�^wSwS_WYk�ks5I¤GWYÂT�Y^RSOPfUOUGa`@MJQSwSwzY^_JG�O�M�i y ÉEÎ0F'´¾MJw�KqsOUn�sc�AËÄISOUfPK

GWISK�i y ÉEÎ0FE´¿MJw�KqsOUn�s[MJY^fPQtGJOPY^\��^fUfPY� EM � y ÉEMefUKq��]xOU\Sl�GWISK[GWK�_WT�OU\L�^f%GWY7RzK[GJ_5�c\�MVwL�^_JKN\oGJfP`$GJ_5�c\LMJf���GJKqX¹��GEGWISK
+drÎ�É[g^OUG6�cf�MVY�T�KN�^\LM+GJI���G6�c\x`,\SY^\t´Vi y ÉEÎ0Fº�cwSwLfUO�s��cGJOPY^\LM+_WKNMJOPXSOU\Sl�Yk\,GWISK'GWK�_WT�OP\L�^fSs��c\�\SY^G(R�KN\SKnLG(bm_JYkT
GWISK�GJ_5�c\LMJwL�c_WK�\oGr_JKqsY^\L\SKNsGJOPY^\�Yk_>GWQS\S\SKNfUOP\Sl�bmKN�cGJQS_WKNMr��]��cOPfP�^RSfPK[GJY�i y ÉEÎ0Fç�cwSwLfUO�s��cGJOPY^\LMN���%OP¡^K,ËÄOU_WK�fPKNMWM
i y ÉEÎ0F�g¥GJISK�bmKN�cGJQS_WKNMrY^ÆzKN_JKqX�Rx`�d y ��� Ç µ"�^_JK�sYkT�wL�c_5�cRSfPK[GWY�GJISYoMVK�YcÆ¥K�_WKNX¢Rx`��¹Y^RSOPfPK � v+g%RLQtG�Y^\SfP`
bmYk_>i y ÉEÎ0F¶�cwSwSfPO�s���GWOUYk\LMN�

p økî�ì��6øxðcíqñmò�ø
F>M$GJILOPM��c\LXÄMJKNsGJOPY^\Ä}S� �L� {¢IL��]^K�MJISY� '\%g0d y �
� Ç µ²�c\LX£ËÄOP_JKNfUKqMJM�i y ÉeÎ�F K�T�wSfPY�`@MJOUT�OPfP�^_�T�KN�c\�M�GJY
�ks5ISOUKN]^K�s�Y^T�wL�^_W�^RSfUK[bmQS\LsuGWOUYk\L�cfPOUGa`^��Î�YcGJI�YcÆ¥K�_�sY^\x]xOP\LsOP\SlLg¥�cfUGJILY^QSlkI�i y ÉEÎ0F'´¾MVwzKNs�O»nzscg¥MVYkfUQtGWOUYk\LMeGJY�GWISK
�kXSXt_WKNMWM%T�OUlk_W�cGJOPY^\�wS_WY^RLfUKNT�gc�^\LX�RzYcGWI,s��^\[ISO�XtKjMJISYk_VGJ´ÀGWK�_WTHXtO�MWsY^\L\SKNsGJOPY^\LM�bm_JYkT¶�cwSwSfPO�s���GWOUYk\LMN� � \�_WK�f���GWOUYk\
GWY�T�Y^RSOPfUK�\SKGa �Y^_W¡xOU\LlLg%GWISK$bmYtsQ�M�Y^b�GWISK�Ga �Y�MJY^fPQtGJOPY^\LM[OPM�MVfPOPl^IoGJfP`¢XtOUÆ¥K�_WK�\oGN�¹ËÄISKN_JK7ËÄOU_WK�fPKNMWM�i y ÉEÎ0F
�kXSXt_WKNMWMVKqM(GWISK�wS_JYkRSfPK�T"Ycb
\SKGa �Y^_W¡�ISKGWK�_WY^l^KN\SK�OUGa`^goYcÆ¥K�_WOP\Sl�MJwzKNsO��cfPO�MVKqX$GJQL\S\SK�fPOP\Sl,wL_JY^GJYtsYkfPM6bmY^_'�,\oQLT�RzK�_
Y^b�GJ_5�c\LMJw�Yk_VG5M�gEd y ��� Ç µ O�M7XSKNMJOUlk\SKNXºGWY¤ �Y^_W¡¤ 'OUGJI¬�@MVOP\SlkfUK�fPY� �RL�^\LXt 'O�XxGJIéfPOP\S¡¥�¯FeM�XtO�MJs�QLMWMVKqXºOU\
MJKNsGJOPY^\�{t� �L� � gSGJISK�XtOU]kK�_5MVK�_5�c\Ll^K�YcbC\SK�Ga jYk_J¡xOP\Sl�Y^wtGWOUYk\LMEO�Me�7MVOPl^\SOUn�sN�c\oGes5IL�c_5�^sGJKN_JO�MaGWOPsrY^b6sQS_W_JKN\oGET�YkRSOPfUK

� �



s�Y^T�wSQtGWK�_5M�gx�c\LX�GWISO�Mjs5IL�^\Sl^K'OP\�KNT�wLIL�^MJOPM(OPM6GJISKN_JK�bmY^_WK'T$�c\LXS�cGJKqX*�Ch0ISK'Ga �Y�MJs5ILK�T�KNM(�^fPMJY�XtOUÆ¥K�_6OP\�_WKNMJw�KqsuG
GWYEGJILK6fPYxsN��GWOUYk\[T$�c\L�^l^K�T�KN\kG3MJs5ISKNT�K(QLMJKNX�GWYEGJ_5�^s5¡rT�Y^RSOPfPK(GJKN_JT�OP\L�cf�MN��h0ISK�ÈÅsKN\oGJ_5�cfPOPMJKNXLÊ*fUYts��cGJOPY^\�_WK�lkOPMVGJKN_Ng
�^_JlkQL�cRSfP`7Yk\SK[Y^b6d y �
� Ç µ[½ M> jKq�c¡^KN_'bmKN�cGJQS_WKNMNgL 0�^MeOU\�ËÄOU_WK�fPKNMWMri y ÉEÎ0F¶_WK�wLfP�ksKNX� 'OUGJI¢��XtKNs�K�\oGJ_5�cfPO�MVKqX
bmYk_J 0�c_5XtOP\Sl�wzY^OP\kGWK�_$�cwLwS_JYo�^s5I°OP\@s�Y^T�RLOU\L�cGJOPY^\Â 'OUGJIº�¢ISY^T�K��cl^KN\oG�Ga`xw�K�MWs5ISK�T�K^�Âd y ��� Ç µ×wS_JKqsKqXtKNM
ËÄOP_JKNfUKqMJMEi y ÉEÎ0FARx`�MVKN]^K�_5�cf�`^Kq�c_5M�gx�c\LX7O»G'O�M0sfPKN�c_jGJI���G0GJISKrbmYk_JT�K�_�IL�kMjI��^X7��MJOUlk\SO»nzs��c\oG�OUT�wL�ksuG0Y^\�GWISK
f���GJGJK�_q�Cv+K�_WIL�cw�M�GJISK�T�YkMVGEMVOPl^\LO»n�sN�c\oGEsYk\kGW_JOPRSQtGWOUYk\�Y^b+d y ��� Ç µ·IL�^MER�KNK�\�GJY�ISKNfUw�KÃtwSfPY^_WKrbmQS\LsGJOPY^\L�^fUOUGa`
MJQSOUGW�cRLfUK�bmYk_'OU\Ls�fUQ�MVOPY^\�OU\�ËÄOP_JKNfUKqMJMei y ÉeÎ�F��

ù®¸<ÿý¸æÿ �¢B1À ∏
2
¹¢D)Èr��' ¹ úa:F¾Q¿�È(D?Å

É'QLl^lk�^R�KN_�KG��^fÀ��XSKNMWs_WOURzK$�c\°�cwSwL_JYo�^s5I�bmYk_[T�Y^RSOPfPK�i y ÉeÎ�F"�^wSwSfPOPsN��GWOUYk\�MJQSwSwzY^_JG�s��^fUfPKNX¢GJILK ∏2 v6_JY�Ãt`
v(f���GJbmY^_WT P � ���tg � �!�©QÌ��h0ISK ∏2 wSfP�cGVbmYk_JTÚ�cfPfUY� EM�i y ÉEÎ0F¶_WKNpoQSKNMVGWMebm_WY^TÚsfPOUKN\kG5MeYk\�T�Y^RSOPfPK,sYkT�wSQtGJKN_WMEGJY
RzKe_WK�f���`^KqX�GWY[_WK�T�YcGWKeMVKN_J]kK�_5MCRSQtG0XtYxKNM6\SYcG6OP\�OUGWMJK�fUb�MVQLwSw�Yk_VG�MVKN_J]kK�_(T�Y^RLOUfPO»Ga`k�+vd�cISfP¡^KeKG��^fÀ�,P � }��'Q*XtKNMWs_WOPR�K
ISY�  ∏2 sN�c\¹RzK�QLMJKNX�OP\�sYk\�±aQS\LsGJOPY^\¹ 'OUGJI��7�¹Y^RSOPfPK � vé]��c_WO��c\oGes��^fUfPKNX�GWISK�3OP_JKN ��^fUfU´¿F+ 0�c_WK�h�_5�c\�MVwL�^_JKN\oG
� \oGJKN_J\LKGe�¹YkRSOUfPOUGa`7FE_5s5ISOUGJKNsGJQS_WK$È<tFCh � ��FrÊTP � {^{�Q�GJY$�^s5ISOPK�]kK�MVQSwLw�Yk_VG0bmY^_'T�YkRSOUfPK�MVKN_J]kK�_5M��

C�øxìNð^î�ñ<�
íqñÅõzô
h0ISK ∏2 wSf���GJbmY^_WT OPM,RL�kMVKqX°Y^\°GWISK�lk��GWK� 0��`¢T�YtXtKNf0XSKNMWs_WOURzKNX°OP\@MJKNsGJOPY^\@{S� {S� {S����Y^RSOPfUK�µEYtXtKqM�ÈÀ��µeM5Ê
OP\oGJK�_5�^sGj 'OUGJI�lk�cGJK� 0��`tM(s��^fUfPKNX�F's�s�KNMWMjµeYxXSKNM�ÈÅF>µeM5ÊCGWIL��GE�^sG��kM6wS_WY�ÃtOUKqM(bmYk_���µeMN�+h0ILKr��µ·�^fU 0��`tM(T�Q�MaG
s�Y^\S\SKqsuG�]xOP���c\¢F>µ[g*KN]^K�\�O»b�O»G�IL�^MrOUGWMrY� '\��kXSXt_WKNMWMeYk\�GJILK�nSÃtKqX�\SK�Ga jYk_J¡°ÈmKk� l��Ug¥QLMJOP\Sl��� 'OP_JKqX¹\SKGa �Y^_W¡
OP\oGJK�_JbÅ�^s�KqÊ� � \�GJILOPMCsN�^MJK^g^�^\o`[nSÃtKNX,\SYtXtKEs��^\��ksuG(�^MC�^\�F>µ[�kh0ILK�OP\oGJKN_W�ksuGJOPY^\�RzKGa �K�K�\,GJILKE��µÄ�c\LX�GJILKEFeµ
O�MEwzK�_JbmY^_WT�KNX�Rx`�Ga �Y�sY^T�wzY^\SKN\oGWMNg ∏2

m

 'ISO�s5I¹_JKqMVO�XtKNM0Yk\�GJISK���µ �c\LX ∏2
f

 'ILOPs5I�_WKNMJOPXtKqM'Y^\�GWISK7È¸nLÃxKqXLÊ
F>µ[� ∏2

m

OPMeOU\oGJKNl^_5��GWKNX�OU\oGWY$GJISK,��µ[½ M y ÉEÎH�c\�X ∏2
f

OPM>�$MaG5�c\LXS�^fUYk\SK[�cwLwSfUO�s��cGJOPY^\%�'h0ISK�wSfP�cGVbmYk_JT×�cfPfUY� EM
lkK�\SKN_W�^f»´¿wSQS_Ww�YoMVK�T�KNMWMJ�^l^K�n�f»GWK�_5M�GJY�R�K�OP\LMJK�_JGJKNX@OP\@RzYcGWI£s�Y^T�w�Yk\SK�\oG5M�GJY��cfPfUY�  YkQtGJlkY^OP\Sl�_JKqpkQLKNMVGWM��c\LX
OP\LsYkT�OU\Sl�_WK�wLfUOPKNM3GWY�R�K'T�YtXtOUnLKNX$�ks�sYk_WXSOU\Sl>GJY�wS_WKNXSKnL\SKqX�_JQSfPKNMN�+h0ISK0nLfUGJK�_5M(�^_JK'�cwLwSfUOPKNX,Y^\$��wzK�_J´ÌT�KqMJMW�clkK
ÈÅ_JKqpkQLKNMVGEY^_'_WK�wSfP`SÊ6R��^MJOPMNgtRSQtG>MVGW�cGJK[sN�c\�R�K�T$�cOP\oGW�^OU\SKqX��^s_WYkMWM�T�KNMWMJ�^l^KNMjGWIS_JYkQSl^I�GJILK�QLMVK�Y^b+��wzK�_5MVO�MVGJK�\oG
XS�cGW�rMaGW_JQ�suGJQL_JKk�3Î�KNsN�cQLMJK(n�f»GWK�_5MCs��c\,T�YxXSO»bm`[_WKNpoQSKqMaG5M+XtKNMVGJOP\SKNX�bmY^_C�^\LX[_WK�wSfPOPKNM3Y^_WOUlkOU\���GJOP\Slebm_JYkT��c\x`[MJK�_W]^K�_
YkRt±aKNsG�OP\¢GJISK�nSÃtKNX�\SKGa �Y^_W¡¥g¥GJISK�nLfUGJKN_WMr\SKNKNX��^sNsKNMWMeGJY�Ga`xw�K�OP\tbmY^_WT$��GJOPY^\@ÈmOÌ� Kk�Ug
T�K�GJISYtX�MVOPl^\���GJQL_JKqMWÊ'bmY^_
GWISK7OP\x]^Y^¡kKNX�T�KGWISYtXSM�� � \@i y ÉeÎ�F�g%Ga`xwzK7OP\tbmY^_WT$��GJOPY^\�O�M[\SY^G,OP\LsfPQLXtKqX�OU\¤_JKqpkQLKNMVG,�c\LX�_WK�wLfU`¢T�KqMJMW�clkKNM
RSQSGrKNT�RzKNXSXtKqX��cGrsYkT�wSOUfPK,GJOPT�K�OP\¹GJISK�MVGJQSRLM��^\LX�MJ¡^K�fPKGWY^\LMe_JKqMVO�XtOP\Sl7OP\¹GWISK�s�fUOPK�\oG��c\LX�MVKN_J]kK�_q�1SYk_ ∏2

mGWISOPM[OPM�\SY^G���wS_JYkRSfPK�T�g%RzKNs��^QLMJK�OUG[O�M�OU\oGJKNl^_5��GWKNX�OP\oGJY�GJILK�sfPOUKN\kG y ÉeÎ¶ 'ISO�s5I¢IL�kM��^sNsKNMWM>GJY�GJILK$T�K�GJISYtX
MJOUlk\L��GWQS_WKNMN�FLY^_ ∏2

f

OUG�O�M6\LKNsKqMJMW�c_W`,GJY,poQSKN_J`�GWISK>MJK�_W]^KN_N½ M � \oGJKN_VbÅ�ksKrÉ'K�wzYkMJO»GWY^_W`�È � +ÉeÊCGWY,YkRtGW�^OU\�GJISK>Ga`xw�K
OP\tbmY^_WT$��GWOUYk\��cG0_WQS\oGJOPT�K^�
��OU¡kK,d y ��� Ç µ"�^\LX�ËÄOP_WK�fPKNMWM�i y ÉEÎ0F�g ∏2 OU\oGW_JYtXtQLs�KNM���wS_JY�Ãt`�RzKGa �K�K�\�GJISK�sfPOPK�\oG[�c\LX�GJISK$MJK�_W]^K�_

� �



GWY��^fUfPY� "RS_WY^¡^KN\ÂsYk\S\SKNsGJOPY^\LM,RzKGa �K�K�\¤GJISK���µÚ�c\�XÂFeµáGJY¢R�K�_WK�KqMaG5�cRSfPOPMJISKqX�GJ_5�c\LMJwL�c_WK�\oGWfU`k� ∏2 XtYxKNM
GWISOPMeRx`7QLMJOU\Ll�GJISK[wLfP�cGVbmY^_WT�½ M'nLf»GWK�_WOU\Ll�s��cw��cRSOPfUOUGJOPKNM'GJY��^XLX���fPK�]kK�f%Y^bCOU\LXSOU_WKNsGJOPY^\�GJY�i y ÉEÎ0F·OP\x]^Yts��cGJOPY^\LM
Yk_JOPl^OP\L��GWOU\Llr�cGCGJISKE��µ��^FEfPfSYkQtGJlkY^OP\Sl�_JKqpkQLKNMVGWM3l^KN\SK�_5��GWKNX,Ro`[GJISKe��µ[½ M y ÉEÎ¤�^_JK0MVQLRt±aKNsGCGJY�nLfUGJKN_JOP\SlL�+h0ISK
_WKNpoQSKqMaG0T�KNMWMJ�^l^K>bmY^_WT��cG�OP\Ls�fUQLXSKNM�GJILK � y É¬ 'ISO�s5I��^fUfPY� EM(GWISKrGW�^_JlkKG0Ycb�GWISK�OU\x]kYxsN��GWOUYk\$GJY�RzKrT�YtXtOUnLKNX�Rx`
GWISK�nLfUGJK�_q�¹ÈÅh0ISK � y É¯O�M�\SYcG[OP\LsfPQLXtKqX�OP\�GJISK7â � y v(´ÀbmYk_JT$��G�Ycb�GJILK$_JKqpkQLKNMVGN� Ê SYk_�_JKqpoQSKNMVGWM�XtKqMaGWOU\LKNX�bmY^_
_WK�T�YcGWK�MJK�_W]^KN_WMNg�GJISK�ISYoMaGW\L�cT�K��c\LX¢w�Yk_VG�\xQST�RzK�_�Y^b6GJILK���µçO�M�_JKNwSf��^sKqX¹ 'OUGJI¢GJIL�cG�Y^b6GWISK�s�QS_W_JKN\kG�Feµ�g
�^\LX�GJISK�Y^_WOUlkOU\��cfCISYoMaGW\L�cT�K��c\�X�w�Yk_VG�\xQST,R�KN_,�^_JK$KN\LsYtXtKqX�OU\�GWISK�ÁxKN_J]xO�sK�ijY^\oGJK�ÃoG�n�K�f�X�Ycb0GJISK7wS_JY^nLfPK^�
h0ISK�ÁxK�_W]xOPs�K�ijYk\kGWKÃxGEnLKNfPX�OPM>Y^_5XtOP\L�c_WOUfP`7Q�MVKqX�GJY$GW_W�^\LMVbmK�_eOPT�wSfPOPs�O»G�sYk\kGWKÃxGeOP\tbmY^_WT$��GWOUYk\%gzMJQLs5I��kM>MJKNs�QS_JOUGa`
XtK�GW�^OUf�M�g�bm_JYkT GWISK�sfPOUKN\oG�GJY�GJISK�MVKN_J]kK�_q��h0ISK$T�YtXtOUn�s��cGJOPY^\�YcbjGJISK7_JKqpkQLKNMVG�T�Kq�c\LMrGWIL��G�GWISK y ÉEÎ Yk\�GWISK
��µA 'OPfUf*�cQSGJY^T$�cGJO�s��cfPfP`�_WK�f���`�Y^QtGWl^Y^OP\Sl[OP\x]^Yts��cGJOPY^\LM(GJY�GJISK�FeµAGJY, 'ISO�s5I�GJILKr��µAO�Mjs�QS_J_WK�\oGWfU`$sYk\S\SKqsuGJKqX*g
_5��GWISK�_'GWIL�c\¹T$�^¡oOP\Sl�GJILK�OP\o]kYts���GWOUYk\�XSOU_WKNsGJfP`7Y^\�GWISK�MJK�_W]^KN_N� y \�GWISK�Feµ�gLGWISK[_WKNpoQSKqMaGEO�M'_WKNsKNOU]kKNX�Rx` ∏2

f 'ISKN_JK�OUGEOPME_JKqMaGWY^_WKNX$GWY�O»G5M'Y^_WOUlkOU\��cf*MaG5��GWK��^\LX�GJISK�_WK�T�Y^GJK�MVKN_J]kK�_�OU\x]kY^¡^KqX*�

o øoðkõ�ô3ô3øoð^íNñÀõ�ôºïSô3ù��¹ïSô3ù
õxòzøkî
h0ISK�wS_WKNMJK�\Ls�K�Y^b(GJISK�wS_WY�Ãt`�RzKGa �K�KN\�GWISK�s�fUOPK�\oG��c\LX¹GJISK$MJK�_W]^K�_>T$�c¡^KqMeOUG�w�YoMJMJOURLfUK�GJY�_JKNKNMVGW�cRLfUO�MVI�RS_JYk¡^KN\
s�Y^\S\SKqsuGWOUYk\LM�RzKGa �K�K�\�GWISK7��µ �c\LX°F>µ³GJ_5�c\LMJwL�^_JKN\kGWfU`�GJY�RzYcGWIÂsfPOUKN\kG��c\LX°MJK�_W]^KN_N� ∏2 �kXtT�OU\LOPMVGJ_5��GWKNM[�
\xQST,R�KN_3Y^bLGW_W�^\LMVwzY^_JGWM�ÈmKk� l��Ug�Ë¢FEv+gkâ�Át�°g�Ëé�
Feµ>Ê+�^\LX�sN�c\,_JKqs_WKN��GWK6RS_WY^¡kK�\�s�Y^\S\LKNsuGWOUYk\LM3Y�]^KN_%GJILK0MW�cT�K�Y^_
��\LK� @GJ_5�c\LMJw�Yk_VGqgk�^\LX,GJY�GWISKeMW�cT�K'Y^_6��\LK� ÄFeµ��k�%OP¡^KEd y ��� Ç µ[g ∏2 OPMjXtKNMJOUlk\SKNX� 'OUGJI�s5IL�^_W�ksuGWK�_WOPMVGJO�s�M+Y^b
 'OP_JKNfUKqMJM3fPOU\L¡xM3OP\,T�OP\LX*go�c\LX[GJISK0wS_WYcGWYxs�Y^foQLMJKNX,R�K�Ga jKNK�\[GWISK'FeµÄ�^\LX���µ@bmKq��GJQL_JKqM3�>\xQST�RzK�_CY^bLRL�^\LXt 'O�XxGJI
YkwtGJOPT�OPMW��GWOUYk\LM�g�bmY^_�K�Ãt�^T�wSfUK�OP\�_JKNfP�cGJOPY^\¢GJY¹_WK�wzKN��GWKNX�GJ_5�c\LMJT�OPMWMJOUYk\¢Y^b0MVGJ_WOU\Ll^OUnLKNX¢Y^Rt±aKqsuG�_WKbmK�_WK�\�sKNMþP � ���tg
w%� � ���'Q¿�3FefPMJYLgt��ISKN�kXtK�_�sY^T�wS_WKNMWMJOUYk\�MJs5ISKNT�KeO�MjOP\oGJ_WYtXtQLsKqX�GJI���G0_JKqXtQLsKqMCGWISKrMJOPÛ�KeY^b
�,â � y v@ISKN�kXtK�_6bm_JYkT
� {�GJYþ�[Rx`oGJKqM��¹LY^_�KN�^s5I�GJ_5�c\LMJw�Yk_VGqgo�,_WKNsYk\S\SKqsuGJOPY^\$wzY^fPO�s`�s��^\�RzK>QLMJKNX�GJY�XtKn�\SK>ILY� ÄYcb¸GJKN\7_WKNs�Y^\S\SKqsuGWOUYk\
MJISY^QLfPXºRzK���GJGJKNT�wSGJKNXºOUb[�ÂsYk\S\SKqsuGJOPY^\ºY�]kK�_�GJI���G�GW_W�^\LMVwzY^_JG$OPM7fUYoMaGq� � \é�kXSXtOUGJOPY^\%g ∏2 �^fUfPY� EM�\SKGa �Y^_W¡
OP\oGJK�_JbÅ�^s�KNMNgj�^wSwSfPOPsN��GJOPY^\�M$�c\LX£QLMJK�_$wS_WKbmKN_JKN\LsKqM,GJY°RzK�XtKNMWs_WOURzKNX¤GJIL_JYkQSl^I£wS_WYcnLfPKNMN�ÄdeQS_WOP\SlÂMVKNfUKqsuGWOUYk\@Y^b
 'ISO�s5I$\SK�Ga jYk_J¡[OP\oGJKN_VbÅ�ksK'GWY�QLMVKEbmY^_6s�Y^T�T�QS\LOPsN��GJOPY^\�gcGJILKEwS_WYcnLfPKNM(�^_JKE�^wSwSfPOUKqX�Y^\SKE�cGj�rGJOPT�KeQS\oGWOUfLGJISKERzKNMVG
OP\oGJK�_JbÅ�^s�K�ÈÅ�ks�sYk_WXSOU\Sl�GWY$GJISK�w�YkfUO�s`�KÃtwS_WKNMWMVKqX�OP\�GJILK[wS_WYcnLfPKNM5Ê�OPMEbmY^QS\�X*��h0ILK�s5IL�c_5�^sGJKN_JO�MaGWOPsNMjGJIL�cG>s��^\�RzK
XtKqMJs�_JOPRzKNX�OU\�wS_WYcn�fUKqM�OU\Ls�fUQ�XtK�sYoMaG[�c\�X¢R��c\LXt 'O�XxGWI¢bmYk_�\SKGa �Y^_W¡�OP\oGJK�_JbÅ�^s�KNMNg*GJOPT�K�fPOU\LKNMWM�_JKqpoQSOU_WK�T�KN\kG5M>bmY^_
�^wSwSfPOPsN��GJOPY^\�M'�c\LX7GJISK[s�YkMVG'YcbCsY^T�T,QS\SO�s���GWOUYk\7QLMJK�_5M'�c_WK� 'OUfPfPOU\Sl�GWY��^s�s�K�wtGq�
ß>�c\LXtY�]kK�_5MEOP\ ∏2 �c_WK,OP\SOUGJO���GWKNX¢Ro`�GWISK$��µ[�%F>M�Y^wSwzYkMJKNX�GJY�d y �
� Ç µ³�c\�X�ËÄOP_JKNfUKqMJM[i y ÉEÎ0F�g ∏2

XtYxKqM(\SY^G6QLMJKe�rGJQS\L\SK�fPOU\Ll,MWs5ISK�T�K^� � b%�[sfPOPK�\oG6Y^\�GWISK>��µéIL�^M6T�Y�]kKNX�GJY��[\SK� ÄFeµ¬ 'ISOPfUKe��_WKNpoQSKqMaGj ��kM+OU\
wS_WY^lk_JKqMJMNgt�c\�Y^QSGWMVGW�c\�XtOU\Ll�_WK�wLfU`�T���`7R�K[sN�^s5ISKqX��cG0GJISK[YkfPX�F>µ[� � \�GJILOPM>s��^MJK^gxGWISK[��µ¶T$�^¡^KNM'�^\�K�ÃtwSfUO�sOUG
OP\x]^Yts��cGJOPY^\�GJY�GJISKrY^f�X$FeµAOP\7Y^_5XtKN_CGJY�bmKGWs5I7GJISK>_JKNwSfP`^� � G�O�MjQSw$GJY ∏2

m

GWY�¡^KNK�w�GW_W�ks5¡,Y^b
MVQ�s5I$Y^QtG5MaG5�c\LXtOP\Sl
_WKNpoQSKqMaG5M'�c\LX�OU\LO»GWOP�cGJK�GJILK�_JK�GJ_WOUKN]��^f*Ycb
GJISK�_WK�wSfPOPKNMN�

� �



p økî�ý¿õ�î�û¤ïSô
ðkø
y b3GJISK�i y ÉEÎ0F·T�YkRSOPfUOUGa`7MWs5ISK�T�KNMesQS_W_JKN\oGJfP`7XtKNMWs_WOPR�KqX�OP\�GJISK�fPOUGJK�_5��GWQS_WK^g ∏2 O�M0GJISK�Yk\SfP`7Y^\LK>GWY$OU\�sfPQLXtK
wSQLRSfUO�MJISKNX�wzK�_JbmY^_WT��^\LsK,nLlkQS_JKqM���h0ISK�_WKNMJQSf»G5M�MVILY�  GJI���G�GJISK$wLfP�cGVbmY^_WT sN�cQLMJKNM�sYk\LMJOPXtKN_W�^RSfPK,Y�]kK�_WISKN�kXÂÈÅ�
GWIS_JKNKbmYkfPX�OP\Ls�_JKq�^MJKqÊ¥OP\[OP\o]kYts���GWOUYk\�_JYkQS\LXx´ÌGJ_WOPw�GJOPT�KqM� 'ILK�\�Q�MVKqX� 'O»GWI,{E��RSwLM�È � |o{t� ��� Ê¥�c\LX�bÅ�kMaGWK�_
\SKGa �Y^_W¡tM�g
RSQSGEY^\SfP`��^R�YkQtGE�þ�~�³OP\Ls_WKN�kMVKr 'ISKN\�QLMJKNX�Y�]kK�_0fUY� 0´¿RL�^\LXt 'O�XxGJI�fUOP\S¡tM'MJQLs5I��kM��S� ��å�RSwLMEâ�Át�°�
%�øoîqòzøoî�� õ�ë3ñÀ÷ÅñÅí�G
y \[OUGWM3Y� '\%gqGWISK ∏2 wSf���GVbmYk_JT¶XtYxKqM�\SY^G
Y^ÆzKN_3MJQSwSwzY^_JG�bmYk_3MJK�_W]^KN_�T�Y^RSOPfPO»Ga`k�
h0ISK0�^XSXS_JKqMJM%GJ_5�c\LMJfP�cGJOPY^\[MWs5ISK�T�K
OPT�wSfUKNT�K�\oGJKqX,Q�MVOP\Sl>GJISK0nLfUGJKN_JOP\SlrT�KNs5IL�^\SOPMJT¶wzK�_JGW�cOP\LM+Yk\SfU`�GWY�Y^QtGWl^Y^OP\Slr_JKqpoQSKNMVGWM3O�MJMJQSKNX�Rx`[T�Y^RSOPfUK's�fUOPK�\oGWMN�
ËÄISOPfPK(GJILK(IL�c\�XtY�]^KN_%T�KNs5IL�^\SOPMJTA�^fUfPY� EM%s�fUOPK�\oGWM%GJYE_WKGW_JOPK�]kKCY^QtG5MaG5�c\LXSOU\Sl'_WK�wLfUOPKNM%GJYE_WKNpoQSKqMaG5M¥GJIL�cG
 �K�_WKCT$�^XtK
RzKbmYk_JK�XtO�MJs�Y^\S\SKqsuGWOUYk\�bm_WY^TÚGJILK�YkfPX¢FeµçYts�s�QS_J_WKNX%gzOUG[XtYxKNMr\SY^GrY^ÆzKN_��^\x`�MJY^_JG�Ycb6wS_WY�Ãt`�bmQS\LsuGWOUYk\L�cfPOUGa`�bmY^_
s�fUOPK�\oGWM�OP\�GJISK�nLÃxKqX�\LKGa �Y^_W¡�GJY¹�^sNsKNMWM���T�YkRSOPfUK$MJK�_W]^K�_q��LY^_�GWISOPM�_WKN�kMVYk\%g%�c\�X�RzKNsN�cQLMJK�\SY�GJQS\S\LK�fPOU\Sl¹O�M
OP\x]^Y^fP]^KqX*g ∏2 IL�c\�XtY�]^KN_WM+�c_WK0MVOPT�wSfUKN_(RSQtGCGWISK'wSf���GJbmY^_WT OU\�OUGWMJK�fUb*Y^\SfP`�sYk\LMVGJOUGJQtGWKNMCwL�^_VGWOP�^fLi y ÉEÎ0FÄMVQSwLw�Yk_VG
RzKNsN�cQLMJK�MVKN_J]kK�_0T�Y^RSOPfUOUGa`�O�M'\SY^G0wzYkMWMJOURSfPK^�
vd�^ISfP¡^KrKG'�cfÌ�4P � } �'Q�XtKNMWs_WOPR�K>ISY� ÄGJILK>wSf���GJbmY^_WT s��^\7RzK>QLMJKNX7OU\�sYk\�±aQS\LsGJOPY^\� 'O»GWI����¹Y^RSOPfPK � v£]��c_WOP�^\kG

sN�cfPfUKqX tFCh � ��F{P � {^{'Q0GWY��^fPMJY¢MJQSwSwzY^_JG,T�Y^RLOUfPK�MJK�_W]^KN_WMN���%OP¡^K���Y^RSOPfUK � v+g tFCh � ��F×MVYkfU]kKNM�GJISK��^XSXS_JKqMJM
T�OPl^_5��GJOPY^\�wS_WY^RSfPK�Tã��G�GWISK$\SKGa �Y^_W¡�f���`^KN_Ng��^\LX�s5IL�c\Ll^KNM>GWY�GJISK7��µ �^XSXS_JKqMJM>GJILK�_WKbmY^_WK$_WK�T$�cOP\¢OP\x]xOPMJOURLfUK
GWY�s�fUOPK�\oG5M�OU\@GJISK�nLÃxKqX¤\LKGa �Y^_W¡z�AtFCh � ��F��^XSXS_JKqMJMJKNM,GJILK���Y^RSOPfUK � v¯nL_WK� 0�cfPf0s�Y^\tn�l^QS_5��GWOUYk\¤wS_WY^RSfPK�T$M
XtO�MWsQLMWMVKqX�OU\$MJKNsuGWOUYk\$}S� � � � Rx`[_WKNpoQSOP_WOU\Sl�MJw�KqsO��cfLMJYcb¸Ga 0�c_WKjGJY�RzK'OU\LMVGW�^fUfPKNX�Yk\,GWISK'nL_WK� 0�cfPftISYoMaG5M+OU\�GWISK'ISY^T�K
�^\LX�bmYk_JKNOUlk\�\LKGa �Y^_W¡xMN�+�%OP¡^K��¹Y^RSOPfPK � v+g?tFCh � ��F¶MVQtÆ¥K�_5M�bm_WY^T Y^b
wzK�_JbmY^_WT��^\LsKrwzK�\L�^f»GWOUKqM'XtQSK�GJY�GW_JO��c\SlkfUK
_WY^QtGWOU\LlLgS�c\�X�GWISK�ISY^T�K[�^l^K�\oG'sYk\LMaGWO»GWQSKNMe�,wzYkMWMJOURSfPK�R�Y^GVGWfUKN\SKNs5¡7�^\LX�MVOP\SlkfUK�wzY^OP\kGEY^b�bÅ�^OUfPQS_WK^�

C�ñÅìqð^ÿ3ìNìqñÅõzô
h0ISK ∏2 wSf���GJbmY^_WT¯�kXSXt_WKNMWMVKqMC��MVOPl^\SOUn�sN�c\oGCw�Yk_VGWOUYk\�Y^b�GWISKEwS_WY^RLfUKNT�M+_WK�f���GWKNX,GJY�T�YkRSOUfPK'\SK�Ga jYk_J¡xOP\SlL� � G�XtYxKNM
\SY^G[��GVGWK�T�wtG�GWY�MJY^fP]^K�wS_WY^RSfPK�T$Mr_WK�f���GJKqX¹GWY�GWISK$\L�cGJQS_WK,Y^bjT�Y^RLOUfPK$XtK�]xO�sKNM��^\LX¢Y^\SfP`��^XSXS_JKqMJMJKNMrwS_WY^RSfPK�T$M
_WK�f���GWKNX�GJY�wSIx`tMVO�s��^ftT�Y^RSOPfUOUGa`� 'ILK�\�QLMJKNX,OU\�s�Y^\�±aQS\�suGJOPY^\� 'OUGJIwtFCh � ��F��^h0ISK']��c_WOUK�Ga`[YcbzGJ_5�c\�MVwzY^_JGWM3YcÆ¥K�_WKNX
�^\LX�GJISKewS_JY^nLfPK´¿RL�^MJKNX�MVKNfUKqsuGWOUYk\�MJs5ISKNT�KEsY^\�MaGWO»GWQtGJKes�Y^\x]xOU\�sOP\Sl[MVYkfUQSGJOPY^\LM+GWY�GJILKEwS_WY^RSfPK�T$MCY^b¥\LKGa �Y^_W¡�ISK�GV´
KN_JYkl^K�\LK�OUGa`ÂÈÅMJKNsuGWOUYk\Â{t� �L� � Êug
RL�c\�Xt 'OPXtGJI�]��c_WOP�^RSOUfPOUGa`¤ÈÅMJKNsGJOPY^\Â{t� �L� �oÊr�c\�X¢Q�MJ�^l^K$sYoMaG7ÈÀMVKqsuGJOPY^\°{t� �L� �kÊ�7h0ISK
YkwtGJOPT�OPMW��GWOUYk\�Y^b+GJISK,â � y vÄwL_JY^GJYtsYkf*R�K�Ga jKNK�\�GJILK���µ �^\LX¹Feµ s�Y^\LMVGJOUGJQSGJKNMel^YxYtX�MVQSwLw�Yk_VG'bmYk_EfUY� HRL�^\LXx´
 'O�XxGJI�fUOP\S¡tM(ÈÅMJKNsGJOPY^\�{S� ��� }oÊugN�^f»GWISY^QLl^IrGJISKj_JKqMVKN_J]��cGJOPY^\LMz_WK�lk�^_WXSOU\Sl'MJQLs5I�Y^wtGWOUT�O�MJ�cGJOPY^\LM%T��kXtK(OP\[MVKqsuGWOUYk\�}L� ��� }
OP\�s�Y^\S\SKqsuGWOUYk\� 'O»GWI�d y ��� Ç µA�^fPMJY��cwLwSfU`�ISKN_JKk�Ch0ISKEGW_W�^\LMVw��c_WK�\oG6_WKNsYk\S\SKqsuGJOPY^\�bmKq��GWQS_JKqMjs�Y^\LMVGJOUGJQSGJKelkYxYxX
MJQSwSwzY^_JG�bmYk_,MJISY^_JGV´ÌGJKN_JT XtO�MJs�Y^\S\SKqsuGWOUYk\LM7ÈÀMVKqsuGJOPY^\¤{S� ��� {kÊu��h0ILK7l^KN\SK�_5�cf(nLf»GWK�_�T�KNs5IL�^\SOPMJT sQS_W_JKN\oGJfP`¢QLMJKNX
GWY�OP\oGJKN_Ws�K�wtG[�c\�X�T�YtXtO»bm`¢Y^QtGWl^YkOU\Sl�_JKqpoQSKNMVGWMrO�M�pkQLO»GWK�KNfUKNlk�^\kG��c\�X*g%l^OP]^KN\¢MJQSwSwzY^_JG�bmY^_�Y^Rt±aKqsuG�_WK�wSfPOPsN��GWOUYk\

� �



�^\LX¹sYk\tÍLO�suG>XtK�GJKqsuGJOPY^\H-�_WKNMJY^fPQtGJOPY^\%gSMJK�KNT$ME�$\L�cGJQS_5�cf�sN�c\LXSOPXS�cGJK�bmYk_e�cf�MVY$wL_JY�]xO�XtOU\Ll�MJQSwSwzY^_JGEbmYk_EY^wzK�_5��GWOUYk\
XtQL_JOP\Sl7fPY^\Llc´ÌGJK�_WTáXSOPMWsYk\S\SKNsGJOPY^\LMN� � b6MJK�_W]^KN_'bmQS\LsGJOPY^\L�^fUOUGa`¹sYkQSfPX�R�K�s��^s5ILKNX�Y^\�GJISK���µ[gznLfUGJKN_WMrsYkQSfPX�RzK
�kXSXtKNX,GWY ∏2

m

GJIL�cG( jYkQSf�X,OP\oGJKN_Ws�K�wtG6YkQtGJlkY^OP\Sl�_JKqpoQSKNMVGWMC�^\LX�_JKqXtOU_WKNsGCGJISKNT�GWY�fUYtsN�cfLMJK�_W]^KN_C_JKNwSfUO�s��kM+OU\�MaGWKN�^X
Y^b ∏2

f

�
h0ISKrwS_WY^wzYkMJKNX$MJY^fPQtGJOPY^\7bmY^_0MVKN_J]kK�_jT�YkRSOPfUOUGa`�RL�^MJKNX7Y^\:tFCh � ��FHO�M6\LYcG0QS\SfPOU¡kKeGWISKr� y ËÄâ�� � �^_Ws5ISOUGJKqsu´

GWQS_JK0XtO�MJs�QLMWMVKqX�OU\,MVKqsuGJOPY^\�}S� {t� {t�3ijYkT�wL�c_WKNXrGWYEGJILK�XtKqsKN\kGW_W�^fUO�MJKNX�fPYts���GWOUYk\[T$�c\L�^l^KNT�KN\oG
MJs5ILK�T�KNM
K�T�wSfPY�`^KqX
Rx`7ËÄOP_WK�fPKNMWMei y ÉEÎ0F[g ∏2  'O»GWIÌtFCh � ��F¶O�M' jKq�c¡kK�_0OU\�GWK�_WT�M0Y^b+MWs��^fP�^RSOPfUOUGa`7�c\�X�bÅ�^QSf»GeGJY^fPK�_5�c\�sKrR�Kqs��cQ�MVK
Y^b6GJILK�s�K�\oGJ_5�cfPO�MVKqX¹ISY^T�K$�clkK�\oGr�^\LX��cf�MVY�w�Y^GJK�\oGWOP�^fUfP`�T�Y^_WK�wS_WY^RLfUKNT��cGJO�s�RzKNsN�cQLMJK�YcbjOUGWM�_WKNpoQSOP_WK�T�K�\oGWM>Y^\
nL_WK� 0�cfPf¥sY^\SnLl^QS_5��GWOUYk\%goKGWs^�(ârOU]kK�\�MJK�_W]^KN_6T�Y^RLOUfPO»Ga`$R��^MJKNX$Yk\�tFCh � ��F�goYk\SKrw�Y^GJK�\oGWOP�^fUfP`�XtOUÞ$s�QSfUG0MWsKN\L�c_WOUY
 'OUGJI ∏2 s�Y^QSf�X�R�K�OU\�_WK�f���GWOUYk\�GJY��¹OP\SOPT�QST i y ÉEÎ0F[�zFeMe\SYcGWKNX*g ∏2

f

_JKNfUOPKNMEY^\�GJISK � \oGJK�_JbÅ�^s�K[É'K�wzYkMJOUGJY^_W`
È � 3É>ÊeRzK�OP\Sl���]��cOPfP�^RSfUK,Y^\¹GWISK$MVKN_J]kK�_rMVO�XtK�OU\¢Y^_5XtK�_ebmY^_rGJISK�wS_WY�Ãt`�GWY�XtK�GJKN_JT�OP\SK�GWISK�T�KGJILYxX¢MVOPl^\���GJQL_JKqM��
ËÄISOPfPK7GWISOPM�O�M�\LYcG$��wS_WY^RSfPK�T  'ISKN\°GJILK�MJK�_W]^KN_�_WKNMJOPXtKqM[OP\ÂGWISK7nLÃxKqXÂ\SK�Ga jYk_J¡ºÈm �K��kMJMJQST�K�MJQLs5I¤MJK�_W]^KN_WM
OPT�wSfUKNT�K�\oGjGWISKEbmQLfUf�i y ÉEÎ0F¬MVGW�^\LXS�^_WX*goOP\LsfPQLXtOP\Sl[GWISK � 3É>ÊugxO»G0sYkQSfPX�T��^¡^K>O»G0XtO»Þ�s�QSf»G�bmY^_0�[T�YkRSOUfPK>s�fUOPK�\oG
GWY�OP\oGJKN_W�ksuG' 'O»GWI���T�Y^RLOUfPK�MVKN_J]kK�_�RL�^MJKNX�Y^\��¹OU\LOUT,QSTÚi y ÉEÎ0F�gtR�Kqs��cQ�MVK�¼ÂP GÍQPISK�T$��±aYk_JOUGa`$Ycb
GJISK � \oGWK�_JbÅ�^sK
É'KNw�YoMVOUGJYk_J`�������O�M'Y^T�OUGVGJKqX�bm_JYkT T�OU\SOPT�QLT�i y ÉeÎ�F�½ÔP �)� gSw�� � ´¿�5QÌ�

p økî�ì��6øxðcíqñmò�ø
��OU¡kK�d y ��� Ç µ��c\LX£ËÄOP_JKNfUKqMJM7i y ÉeÎ�F�g ∏2 MJY^fP]^KqM,GJISK¹wS_WY^RLfUKNT�M�_WK�f���GWKNX¤GJY�T�Y^RSOPfPK¹\SKGa �Y^_W¡xOU\Sl¢OU\Ä�
i y ÉEÎ0FE´¿MJw�KqsOUn�s¹T$�c\L\SK�_q��ËÄISOPfPK�GJILK¢MJY^fPQtGJOPY^\LM��c_WK�MJY^QS\LX%g'GJISKNOU_�MJw�KqsOUn�sOUGa`¤GWYºi y ÉEÎ0F OPM��cf�MVY�GWISK
wSf���GJbmY^_WT�½ M+T$�cOP\� jKq�c¡x\SKNMWMN�
FeMCXSOPMWsQLMWMJKNX,OU\�MVKqsuGWOUYk\�}L� ��� {Sg�T�O�XSXtfPK� 0�c_WK´¾MJw�KqsOUn�sjMJY^fPQtGWOUYk\LM+T$��`�R�KEMJQSOUGW�cRLfUK
bmYk_EMVYkT�KkgtRSQtGE\SY^GE\SKNs�KNMWMJ�^_JOPfP`��cfPfÀgSsN��GJKNl^Yk_JOPKNM�Ycb3T�Y^RSOPfUK[s�Y^T�wSQtGWK�_5M��
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� \$� � � ���E 'ILO»GWK'wL�cwzK�_qgoijISY�`�K�G6�cfÌ��P �x{'Qtbm_JYkT¶GJILKeârK�_WT��^\,MJYcb¸Ga 0�c_WK�XSK�]^KNfUYkw�KN_ � å�Ý �>�ºXtKqMJs�_JOPRzK0��MWs5ISK�T�K
GWY,�^s5ILOUKN]^KEYkRt±aKNsG6T�Y^RSOPfUOUGa`¹ÈÅs�YxXSK^gtMaG5��GWKe�c\LX7sY^T�wSQSGW��GWOUYk\�ÊC 'OUGJILOU\�i y ÉeÎ�F��oFef»GWISY^QLl^I$GWISKewL�^w�KN_N½ M6bmYxs�QLM
O�M(Yk\�MVY^b¸Ga ��^_JK0_5��GJILK�_CGWIL�c\$IL�^_WXS ��^_JK0T�Y^RSOPfPO»Ga`kg^GWISK>�kXSXt_WKNMWM+T�OPl^_5��GWOUYk\�wS_JYkRSfPK�TÚÈÅMJKNsuGWOUYk\7{t�"�t� � Ê+sN�cQLMJKNX�Rx`
MJK�_W]^KN_�T�Y^RSOPfPO»Ga`�O�M
GJISK0MJ�^T�K^�
h0ILKjO�XtKN�>OP\[GJILK�wL_JYkw�YoMVKqX[�¹OPl^_5��GJOPY^\�ÁtK�_W]oO�sKjOPM
GWYrMJQLMJw�KN\LX[YkRt±aKNsG3K�ÃxKqsQtGWOUYk\%g
T$�c_5MJIL�cftGWISKeYkRt±aKNsGN½ M6MVGW�cGJKe�^\LX$sYtXtK>OU\oGJY,�[MaGW_JKq�cT�gcGW_W�^\LMVbmK�_CGWISK>MVGJ_WKN�^T�GWY�GJISK>_JKqsKNOU]xOP\Sl[MVO�XtKe�^\LX�s�_JKq��GJK
��\SKN AsYkwx`$Ycb�GWISK�Y^Rt±aKqsuG0GJILK�_WK^�Ch0ISK�\SK� AY^Rt±aKqsuG'_WKNMVGJY^_WKNMjOUGWM'MVGW��GWKrbm_JYkT"GJISK�MVGJ_WKN�^T" 'ISK�_WK�QSwzY^\�GJILKrYkfPX
s�Y^wx`¹YcbjGJISK$YkRt±aKNsGrO�M�XtKNMVGJ_WY�`^KqX*� � \�s��kMVK$�c\¢Y^Rt±aKqsuG�O�M�wL�c_JGrY^b��^\¢YkRt±aKNsGrlk_W�^wSI@ÈÅOÀ� K^�Pg�IL�kMr_JK�bmK�_WK�\Ls�KNM>GJY
Y^GJISKN_>YkRt±aKNsGWM5Êug¥GJILK,KN\kGWOU_WK�YkRt±aKNsGrlk_W�^wSI¹T�Q�MaG�R�K,GJ_5�c\�MabmKN_JKqX�GJYkl^KGWISK�_q��ijISY�`�KG��cfÌ�¥XSY7\SY^G�XtO�MWsQLMWMeILY� 
YkRt±aKNsGWM'MJIL�c_WKNX�R�K�Ga jKNK�\�MVKN]^KN_W�^fzYkRt±aKNsG'l^_5�cwSILM0MJISY^QLfPX�RzK�IL�c\LXSfUKqX*�
h0ISK y Rt±aKqsuG��¹OPl^_5��GJOPY^\£ÁxK�_W]xOPs�K�_WK�fPOUKqM�Y^\@�¢\xQST�RzK�_�Y^brMVGW�c\�XS�c_5X£i y ÉEÎ0F×MVKN_J]xO�sKqM��Âh0ISK�i y ÉEÎ0F

���



Ç ÃxGWK�_W\L�cfPOUÛq��GWOUYk\�ÁxKN_J]xO�sK$O�M�QLMJKNX¢GJY¹T$�^_WMJIL�cf(�^\LX�QS\ST$�c_5MJIL�cfCYkRt±aKNsG�MVGW�cGJK��^\LX¢GJISK�i y ÉeÎ�F"��O»bmK�ij`ts�fUK
ÁxKN_J]xO�sK$O�M[QLMJKNX¢GWY�s_WKN�cGJK$\SKN ç�^\LX°XtKNMVGJ_WY�`�YkfPX°s�Y^wSOPKNM�Y^b0YkRt±aKNsGWMN��ÈÀh0ISK y Rt±aKqsuG[Rx`�Ý(�cfPQSK�MaG5�c\LXL�c_5X¢O�M
MJQSl^lkKNMVGJKqX��^M���w�YoMJMJOURLfUK��cfUGJKN_J\L�cGJOP]^K�GJY�GJISK Ç ÃxGJKN_J\L�^fUOPÛN�cGJOPY^\�ÁxK�_W]xOPs�K^� Ê¢h0ILK$i y ÉEÎ0Fçµe�^T�OP\Sl¹ÁxK�_W]xOPs�K,O�M
QLMJKNX,GWYrI��c\LXtfPK�GJISKE�kXSXt_WKNMWM+T�OUlk_W�cGJOPY^\�wL_JYkRSfUKNT Rx`[QSw¥XS��GWOU\Ll�GJISKEµ>�cT�OU\Ll�ÁtK�_W]oO�sK0 'ISKN\SK�]kK�_ � y ÉEMCs5IL�^\Sl^K
�kM�GWISK0_JKqMVQLf»G+YcbzY^Rt±aKqsuG+T�YkRSOPfUOUGa`^�3v(_WKNMJQST$�cRSfP`�GJISO�M+_WKNpoQSOP_JKqM
s�fUOPK�\oGWM
GWYr_WKNMJY^fP]^K�MVKN_J]kK�_
_JK�bmK�_WK�\Ls�KNM3T�Y^_WK6Ycb¸GWK�\
GWIL�c\�QLMJQL�cfÌ�6ijISY�`�KG'�cfÌ�ofPKN��]kKe_WK�f���GWOU]kK�fP`�Ykw�KN\�GWISK�OPMWMVQLK>Y^b�ISY� ÄY^RS±aKNsuG'sYtXtK�s��^\7RzK�T�Y�]kKNX��^\LX7XSYoKqM�\SYcG
XtO�MWsQLMWM0ISY� éT�Y^RLOUfPO»Ga`7YcbCsY^T�wSQSGW��GWOUYk\7 'OPfUf�R�K�IL�^\LXtfPKNX*�(Ze\kGWOUf�\SY� �goGJISK�wS_WY^wzYkMJKNX��¹OPl^_5��GJOPY^\�ÁxK�_W]xOPs�K>I��^M
\SY^GER�KNK�\¹�^XSY^wtGWKNX��^M0wL�^_VG'Ycb
GJISK,i y ÉeÎ�F¶MVGW�^\LXS�^_WXSMN�

ù®¸<ÿý¸FE ¡ Á0Å�
0½���� ¸ À%:$�>=
àkQST�wSOP\Sl¹ÎjKq�c\LMþP"� � Q(OPM[��s�Y^T�T�K�_5sO��cf3bm_W�^T�K� �Y^_W¡�Yk_JOPl^OP\L�^fUfP`�XtKNMJOPl^\SKqX�Rx`�F'X�FeMVGJ_5� Ç \Sl^OP\SKNK�_WOU\Sl�OP\�GWISK
f���GWK � � �^|^M��^\LX�\SY� ³T$�c_W¡^K�GJKNX�Rx`¢Fe_W�^T�OU_5��ijY^_Ww�Yk_W�cGJOPY^\%��h0ISK$bm_5�cT�KN jYk_J¡�fPKG5M$¼ ±aQST�wSOP\Sl¢�^wSwSfPOPsN��GJOPY^\�M�½
ÈÅKNMWMVKN\kGWOP�^fUfP`�i y ÉeÎ�F"MJK�_W]^KN_�Y^Rt±aKqsuG5MWÊr '_WO»GJGJKN\°OU\Âào��]���T�Y�]kK�RzKGa �K�KN\°\SKGa �Y^_W¡^KqX�\SYtXtKqM���FEfUGJILY^QSlkI¢GWISK
bm_5�cT�K� �Y^_W¡�OPM�XtKqMVOPl^\SKqX�bmY^_�MJYcb¸Ga 0�c_WK[T�Y^RSOPfPO»Ga`kg¥GJISK,bÅ�^sG>GWIL��G�±aQST�wSOP\Sl��^wSwSfPOPsN��GWOUYk\LM>�^_JK$i y ÉEÎ0F¯MJK�_W]^KN_WM
T�KN�^\�GJIL�cGeGWISK�`�bÅ�^s�K�GJILK,MW�cT�K[�^XSXS_JKqMJM'T�OPl^_5��GWOUYk\¹wS_JYkRSfPK�T²ÈÀMVKqsuGWOUYk\¢{t�"�t� � Ê0�kMri y ÉEÎ0F MJK�_W]^KN_WM0_WQS\S\SOP\Sl
Yk\�T�YkRSOUfPK�IL�c_5Xt 0�c_WK^�
h0ISK�àkQST�wSOP\Sl$ÎjKq�c\LM0�^wSwS_WYk�^s5I7OPM0RL�kMVKqX�Yk\���sKN\kGW_W�^fUO�MJKNX7MJK�_W]^KN_Ngxs��^fUfPKNX������c\��cl^KNT�K�\oG��^\LX�ÁtKNsQL_JOUGa`

ijYk\LMVYkfUKkgo�^\LX7�,à^QLT�wLOU\Sl�Î�KN�c\�MjXS�^K�T�Y^\�GJIL�cG�_WQS\LMjY^\�KN�^s5I$\LYxXSK>OP\�GWISK>\LKGa �Y^_W¡z� Ç �ks5I7XS�cKNT�Y^\�IL�kM(GWISK
�^RSOUfPOUGa`7GWY�MVKN\LX¹�c\LX�_WKNs�K�OP]^K[�cwLwSfUO�s��cGJOPY^\LME]oO���GJILK����c\��cl^KNT�K�\oGe�c\LX¹ÁxKqsQS_WOUGa`�ijY^\�MVYkfUKk�jh0ISK�XL�cK�T�Yk\LMEXtY
\SY^G�OP\oGJKN_W�ksuG�XSOU_WKNsGJfP`^�+ËÄISK�\��'±aQLT�wLOU\Sl��cwLwSfUO�s��cGJOPY^\�T�Y�]kKNMNgkOUGjn�_WMVG�T�Y�]kKNMCGWY�GWISK�sY^\�MVYkfUKr�c\LX�GJISKN\�GJY�OUGWM
nL\��cf�XtKqMaGWOU\���GJOPY^\��+h0ILOPM'T�Kq�c\LM�GWIL��GeMJK�_W]^KN_jT�Y^RLOUfPO»Ga`�OPM�GW_W�^\LMJwL�c_WK�\oG�GJY�GJILK[sfPOUKN\kG5M��
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h0ISO�M7MJKNsGJOPY^\ºIL�kM$_JKN]xOUKN jKqXÂGWISK�MVGW��GWK¹Ycb�GJILK��c_JG�OU\ÄT�YkRSOUfPOUGa`@MJQSwSwzY^_JG$bmY^_�i y ÉEÎ0FÚRx`ºXtOPMWsQ�MJMJOU\Ll¢GWISK
Ga �Y�_JKNfUKN]��c\oG y ��âéOP\SOUGJO���GWOU]kKNM(�^\LX,Ga jY�OP\LXtKNw�KN\LXtK�\oG6K�ÆzYk_VG5M�� � \$�^XSXSO»GWOUYk\%gcGa �Y[MVY^b¸Ga ��^_JK�T�Y^RSOPfPO»Ga`�MJs5ILK�T�KNM
 �K�_WKjRL_JOPKÍL`�_WK�]xOPK� �KNX*�3h0ISK0�¹OU\LOUT,QSTçi y ÉEÎ0FºMVwzKNs�O»nzs���GWOUYk\:P �)� QLXSKnL\SKqM3ISY� °GJILKjbmYxY^GJwS_WOU\oG+Ycb¥��i y ÉEÎ0F
�^wSwSfPOPsN��GJOPY^\�sN�c\�R�K6_JKqXtQLsKqX>GJYe�^fUfPY� �OUG%GJY'_WQS\�Yk\�XSK�]xOPs�KNM* 'OUGJI�fPOPT�OUGJKqX�s��^wL�cRSOPfPO»GWOUKqM��3h0ISKCËÄOU_WK�fPKNMWM
i y ÉEÎ0F
MJw�KqsOUn�s��cGJOPY^\ Pu�5�5Q
G5�^s5¡xfUKqMEGWISK,�kXSXt_WKNMWMET�OPl^_5��GJOPY^\¹wL_JYkRSfUKNT��c\LX�MJY^T�K,YcbCGJILK,wS_WY^RLfUKNT�Me_JKNfP�cGJKqX�GJY�T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\SlL�,h0ISK$d y �
� Ç µçwS_WYc±aKNsGWP ��� {'Q¿g% 'ISO�s5I�sN�c\�RzK$MVKNK�\��^M���wS_JKqXtKNs�KNMWMVYk_eGWY�ËÄOU_WK�fPKNMWM[i y ÉEÎ0F[g
wS_WY�]xOPXSKNM�MVfPOPl^IoGJfP`¹fUKqMJM�T$�cGJQS_WK�MJY^fPQtGWOUYk\LM>GJY�\SKN�^_JfP`�GJILK�MJ�^T�K�MJKG�Ycb�wS_JYkRSfPK�T$M��^M�OUGWM�MJQLs�s�KNMWMVYk_N��h0ILK ∏2

v(_WY�Ãt`$v(f���GVbmYk_JT P � ���tg � � ��Q¿gt 'ISK�\�QLMJKNX�OU\¹s�Y^\�±aQS\�suGJOPY^\� 'OUGJIÌtFCh � ��FÆP � {^{'Q¿gtwS_WY�]xOPXtKqM�w�KN_JIL�^wLMjGJISK�T�YoMaG
s�Y^T�wS_WK�ISKN\LMVOP]^KrMVQLO»GWKrY^b
T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG�bmQS\LsuGWOUYk\L�cfPOUGa`^�(ßEY� �K�]kK�_qgkOUGWM0MJY^fPQtGJOPY^\7GJY�GJILK��kXSXt_WKNMWM6T�OPl^_5��GWOUYk\
wS_WY^RLfUKNT;OPM�fPKNMWM$��GJGJ_5�^sGJOP]^K�GJIL�^\@GWIL��G$Y^b>ËÄOP_JKNfUKqMJM7i y ÉEÎ0F�gCR�Kqs��cQ�MVK�OUG�ÈmfPOU¡kK���Y^RSOPfUK � vjÊ�MJQtÆ¥K�_5M�bm_JYkT
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wzK�_JbmY^_WT$�c\Ls�K'w�KN\L�cfUGJOPKNM(XSQSK'GJY[GJ_WOP�^\Sl^fPK0_JYkQtGJOP\Sl[�c\�X$�cf�MVY�_WK�fPOUKqMCY^\�GJILKe��]��cOPfP�^RSOUfPOUGa`�Y^\$�$ÈÅw�YoMJMJOURLfU`�XtO�MaG5�c\oG5Ê
ISYkT�K[�cl^KN\oGjGWY�GJ_5�^s5¡$T�Y^RSOPfPKrILYkMVGWMN�
h3�cRSfPK�}S� ��MJQST�T��^_JO�MJKNM>GJISK��cwLwSfUO�s��^RSOPfUOUGa`¹YcbjGJISK$MJ`xMVGJKNT$M>�^\LX¢MJwzKNsOUn�sN��GJOPY^\�Me_WK�]xOPK� �KNX�OP\�GWISO�M�MVKqsuGJOPY^\

GWY�GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNMrXtOPMWsQ�MJMJKNX�OU\�s5IL�cwSGJK�_[{S�,h0ISK�fPK�l^KN\LX¢OPM>GJI���G[QLMJKNX¢�cf�MVY�OU\¢GW�^RSfPK�}L� � � y b(GWISK
MJ`tMaGWK�T$M�_WK�]xOPK� �KNX*g
GW�^RSfPK�}S� ��MJISY� EM�GWISK7T�YoMaG�sY^T�wS_WK�ILK�\LMJOU]kK$T�Y^RSOPfUOUGa`°MVQLwSw�Yk_VG� jYkQSf�X�R�K��^s5ISOPK�]kKNX�Rx`
s�Y^T�RLOU\SOP\SlWtFCh � ��FU- ∏2 �c\�X7�¹OP\SOPT�QSTái y ÉEÎ0F�gx�,MVYkfUQSGJOPY^\7 'ILOPs5I� jYkQSfPX7�^XSXt_WKNMWMj\SOU\LK>Y^b%GJISK>bmY^QL_VGWK�K�\
s5IL�^fUfPK�\Ll^KNMN�ºßEY� �K�]^KN_NgCOUG�O�M�QS\LsfPKN�^_�GJY� 'IL�cG�K�ÃxGJK�\oGwtFCh � ��FT- ∏2 s��^\¤RzK¹OUT�wSfPK�T�K�\oGWKNX£Y^\@GJISK�RL�kMVO�M
Y^b'��OU\SOPT�QLT i y ÉEÎ0F���F sYkT�RSOP\L�cGJOPY^\�Ycb'�¹OP\SOUT,QST;i y ÉEÎ0F"�c\LX�ËÄOP_JKNfUKqMJM�i y ÉEÎ0F[g*GWISK$Ga �Y�Y^Þ�sO��cf
MJw�KqsOUn�s��cGJOPY^\LMNgS�^XLXt_JKqMJMJKNM�Yk\SfU`�MVOUÃ7Y^b
GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNMN� y \�GJILOPM'R��^MJOPMNgt jK[s�Y^\Ls�fUQ�XtKrGJIL�cGET�YkRSOPfUOUGa`
MJQSwSwzY^_JGEOU\�i y ÉEÎ0F·O�M'MaGWOUfPf �?�5£R���<�5� �
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��ïtë3÷Àø	#&`�� �CÁtQST�T��^_J`7YcbCi y ÉeÎ�F¶��Y^RSOPfUOUGa`�ÁxQLwSw�Yk_VG � \LO»GWOP�cGJOP]^KNM
ËÄOUGJI�GWISK[KÃSs�K�wtGWOUYk\�Y^b^tFCh � ��F[gz 'ISOPs5I�O�M'_WKN�cfPfP`���\SK�Ga jYk_J¡o´¿fP��`kK�_�T�YkRSOPfUOUGa`�MJQSwSwzY^_JGeMJs5ILK�T�K^gL�$s�Y^T�´

T�Y^\�s5I��c_5�^suGWK�_WOPMVGJO�s�Ycb¥GJILK>�cwLwS_JYo�^s5ISKqM+_JKN]xOUKN jKqX,OP\�GJILOPM�MVKqsuGWOUYk\�O�M6GJIL�cG(GJISKN`��^_JKEMJwzKNsOUn�sEGJY�i y ÉEÎ0F��kh0ISK
MWs5ISK�T�KqM>�^_JK�MVwzKNs�O»n�sN�cfPfU`�bmYtsQ�MVKqX�Y^\¢wS_WY�]oO�XtOP\Sl�T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG� 'O»GWISOU\°i y ÉEÎ0F�_5��GWISK�_eGJIL�^\¢�kXSXt_WKNMWMa´
OP\Sl�GJISK�l^KN\SK�_5�cf3s��^MJK�Y^b(Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�OPXSXSfUKN ��^_JK,Y^wzK�_5��GJOP\Sl�OU\¢T�YkRSOPfUK,K�\x]xOU_WY^\ST�KN\kG5M���h0ISK�MVYkfUQSGJOPY^\LM
_WK�]xOPK� �KNX�ISK�_WK� 'OUfPf%\SY^GEKN�^MJOPfU`�GW_W�^\LMabmKN_0GJY$Y^GJISKN_'Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JK��^_Ws5ISOUGJKqsuGWQS_JKqM�gtMJQLs5I��^M'ào��]��
ÉE� � g�d�i y �²Yk_>Á y FEvEæ��c\LX�OUGeOPMEK�]^KN\�QS\LsfPKN�^_' 'ISKGWISK�_eGJISK[MW�cT�K�wS_WOP\LsOPwSfPKNM' 'OPfUf
�cwSwSfP`�GWY�YcGWISK�_E�^_Ws5ILO»´
GWKNsuGWQS_WKNMN�3Ë�K�s��c\7IL�c_5XtfP`,bÅ�^QSfUGjGWISKrXSKNMJOUlk\SK�_5M(Y^b%GJISKr]��c_WOUYkQLM�i y ÉeÎ�FAT�Y^RSOPfPO»Ga`$MJQSwSwzY^_JG�MWs5ISK�T�KNM6bmY^_jGJILOPMNæ
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GWISK�`¹�c_WK��cb¸GJK�_r�cfPf� �Y^_W¡xOU\Sl$ 'OUGJILOU\¹GWISK,s�Y^\tn�\SKNMeYcb�i y ÉEÎ0F[�zßEY� �K�]kK�_qgS 'ISK�\�w�YoMJMJOURLfUKkgLl^KN\SK�_5�cf3MVYkfUQSGJOPY^\LM
�^_JK�T�Y^_WK0�cGVGW_W�ksuGJOP]^KkgcsKN_VG5�cOP\SfU`�RzKNsN�cQLMJK�GJISKN`�bÅ�^s�OUfPOUGW��GWK'sY^T�wzY^\SKN\oG+_WK�Q�MJ�^RSOUfPOUGa`�RSQtG(�cf�MVYrRzKNs��^QLMJKjGWISK�`�YcÆ¥K�_
�kXSXtOUGJOPY^\L�^fSOU\�MVOPl^IoG(OP\kGWY�GJISKe\L��GWQS_JK'Y^b�GWISKEwS_WY^RLfUKNT�MN� y \,GWISO�MCRL�^MJO�M�gk jKEs�Y^\Ls�fUQLXSK0GJIL�cGjsQS_W_WK�\oG(�cwSwS_WYk�ks5ISKNM
GWY�i y ÉEÎ0FAT�YkRSOUfPOUGa`7MVQLwSw�Yk_VGe�^_JK �5£��������â���©����£Í�-)â���)���©� J�� �
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F>MCXtOPMWsQ�MJMJKNX�OU\�MVKqsuGWOUYk\ � � � gc�>\xQST�RzK�_+Y^bLOU\LO»GWOP�cGJOP]^KNM+I���]^Kj�kXS�cwSGW��GWKNX�KÃtOPMVGJOP\SlrY^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JKqMjbmY^_'QLMJK�OU\�T�Y^RSOPfPKrKN\x]oOP_WY^\ST�K�\oG5M��(ÁxKqsuGJOPY^\�}S� �$XtO�MJs�QLMJMJKNX7GJILKrT$�^OU\�OP\SO»GWOP�cGJOP]^KqM0OU\�_JKNfP�cGJOPY^\�GJY
i y ÉEÎ0F���FE\SY^GJISKN_�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WK,O�M�ÁxQS\°�¹O�s_WYkMJ`tMaGWK�T$MN½¥ào��]���fP�^\Sl^QL�^l^K$P"� � Q
�^\LXrGJISKjK�\x]xOU_WY^\LT�KN\oG�sY^\�MaGWO»GWQtGJKqX�Ro`>GJILK6MVQLwSw�Yk_VGWOU\Ll'GJYxY^f�M%�^\LX�MVKN_J]xO�sKqM���h0ILK6àk��]���K�\x]xOP_JYk\ST�K�\oG��^XSXS_JKqMJMJKNM
GWISKrGa jY�¡^KN`�s5IL�cfPfPK�\SlkKNM6GJIL�cG0T�YoMaG'T�OPXLXtfUKN ��^_JK��cOPT$MjGJY$�^XSXS_JKqMJMNgx\L�cT�K�fP` �)�©�¿�.£Í��¨!�.�H�.����� �c\LX �5�Â�R��£R�<û.�����<�5� g
�kM�XtO�MJs�QLMWMVKqX�OU\ÂMJKNsGJOPY^\ � � {t� }S�¹ào��]���ISOPXSKNM�GWISK7ILKGJKN_JYkl^KN\SK�OUGa`�YcbEI��c_5Xt ��^_JK�wSf���GJbmY^_WT$M[Rx`¢OP\oGJ_WYtXtQLsOP\Sl��
ISYkT�Y^l^KN\SY^Q�M�K�ÃxKqsQtGWOUYk\�KN\o]xOP_JYk\ST�K�\oGCs��cfPfPKNX��rào��]��>ÝeOP_JGJQL�^fx���^s5ISOP\SK�ÈÅàkÝ>��Ê�^deO�MVGJ_WOURSQSGJOPY^\�OPM+�^XLXt_JKqMJMJKNX[OU\
��\oQLT�RzK�_6Y^b% ���`tMNg^OP\LsfPQLXtOP\Sl��[bmKN�cGJQS_WKes��^fUfPKNX7àk��]���É'KNT�Y^GJKr�¹KGWISYtX � \x]^Yts��cGJOPY^\¹ÈÅÉE� � ÊýP ���'� Q�GWIL��G0�cfPfUY� EM
ào��]��¹Y^Rt±aKqsuG5M[GWY�T$�c¡kK�Y^Rt±aKqsuG�OU\x]^YtsN��GJOPY^\�M��^s�_JYoMJM��^XSXt_WKNMWM�MJwL�ksKNM� 'O»GWI¤��ILOUlkI¤XtK�lk_JKNK�YcbeGJ_5�c\LMJwL�c_WK�\�s`^�
Fç\xQST�RzK�_rYcbjKÆ¥Y^_JGWM��c_WK,s�QS_J_WK�\oGWfU`�Y^\Ll^Y^OP\Sl$GWY� ��^_WXLMET$�c¡xOP\Sl7GWISK�àk��]��7�^_Ws5ILO»GWKNsuGWQS_WK�MVQLO»G5�cRSfPK�bmYk_�T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oGWMN��h0ISOPM�MJKNsGJOPY^\�wS_WKNMJK�\oGWM>GJILK�MaG5��GJK�Y^b6GJILK��c_JGrOP\°àk��]���T�YkRSOPfUOUGa`�MJQSwSwzY^_JG�Rx`�_WK�]xOPK� 'OP\Sl�Y^\SK
OP\SOUGJO���GJOP]^KeRo`$ÁxQS\��¹OPs�_JYoMV`tMVGJKNT�MNg�GWISK>ào��]��[{��¹O�s_WY Ç XtOUGJOPY^\�ÈÀào{^� Ç ÊC�^\LX�Ga jY�OU\LXSK�wzK�\LXtKN\oGjKÆ¥Y^_JGWM(_JKNfP�cGJKNX
GWY�ÉE� � MVQSwLw�Yk_VGEOP\�T�YkRSOPfUK�KN\o]xOP_JYk\ST�K�\oGWMN�(FeME 'OUfPf%RzK�MVKNK�\%gtKq�^s5I�Ycb3GJILK�KÆ¥Y^_JGWM�GW�^_JlkKG5M'�$XtO»Æ¥K�_WK�\oGeMJKGEY^b
GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNM'XtO�MJs�QLMWMVKqX7OP\�s5I��cwtGWK�_e{t�
h0ISKrXtO�MJs�QLMJMJOPY^\$OP\�GJILOPM�MVKqsuGWOUYk\�_JKqpoQSOU_WKNMjMVYkT�K'bÅ�cT�OPfUO��c_WO»Ga`� 'OUGJI�¡kK�`$ào��]���s�Y^\Ls�K�wtG5M�gtMJQLs5I��^M�àkÝ>��M��c\LX

GWISKjYkw�KN_W�cGJOPY^\[Y^b�ào��]��>ÉE� � ��F£XtKG5�cOPfUKqX[OP\kGW_JYtXtQ�suGJOPY^\[GJY>GJISK0àk��]��eK�\x]xOU_WY^\ST�KN\kG3OPM
RzK�`^Yk\LX�GWISK0MJs�Y^wzKjY^btGJISO�M
GWISKNMJOPMNgt�c\LX$GJISKr_JKq�^XtKN_6O�M�_JK�bmK�_W_JKqX�GJY[GWISK�àk��]��[�
�c\SlkQL�clkK>ÁxwzKNsOUn�sN��GJOPY^\	P"� � Q%�c\LX7ÁtQS\��¹O�s_WYkMJ`tMaGWK�T$MN½kÉE� �
 'ISOUGJK�wL�^w�KN_EP � ��� Q¿�(ßEY� �K�]kK�_qgoMJK�]kK�_5�cfzYcb�GWISK��cwSwL_JYo�^s5ISKqM6XtO�MJs�QLMWMVKqX�OP\7GWISOPM'MJKNsGJOPY^\�wS_WY^wzYkMJKeT�YtXtO»nzs���GWOUYk\LM
GWY>ào��]��'Ée� � gq�^\LX�OUGWM
Y^wzK�_5��GWOUYk\�OPM%GJISKN_JK�bmY^_WK( jYk_VGWI[�EMJw�KqsO��cfoT�KN\oGJOPY^\%� � \[l^KN\SK�_5�cfÌgqào��]��'ÉE� �  0�^M
XtKNMJOUlk\SKNX
GWY,MJOUT�wSfPO»bm`�s�Y^T�T�QL\SOPsN��GWOUYk\$R�K�Ga jKNK�\�YkRt±aKNsGWMjOU\7XSO»Æ¥K�_WK�\oG��kXSXt_WKNMWM6MJwL�^s�KNM6Ro`$�^fUfPY� 'OU\Ll[T�KGJILYxXLM6Y^b%_JKNT�Y^GJK
YkRt±aKNsGWMeGJY7RzK�OP\x]^Yk¡^KNX�GW_W�^\LMVw��c_WK�\oGJfP`^�EËÄILK�\���sfPOUKN\kGrIL�^MeY^RtG5�cOP\SKNX��$_JK�bmK�_WK�\Ls�K�GJY���_WK�T�YcGWK[Y^RS±aKNsuGqgLGWISK
YkRt±aKNsGes��c\�RzK�OU\x]kY^¡^KqX7�kM'O»b+OUGe ��kM�fUYts��^fÀ�jF¶sY^T�wSQSGJK�_EGJIL�cGEISY^f�XSM'YkRt±aKNsGWM�GJI���Ges��^\�R�K�OP\x]^Y^¡kKNX�]xOP��ào��]��
ÉE� � T�QLMVG>_WQS\��^\�OU\�MaG5�c\Ls�K�Ycb(��MVY^b¸Ga ��^_JK[s�Y^T�w�Yk\SK�\oG�s��cfPfPKNX�GJILK�ÉE� � É'K�lkOPMVGJ_W`^�EËÄILK�\¢�7MVKN_J]kK�_E 'O�MVILKNM
GWY�T$�^¡^KrO»G5M0T�K�GJISYtXSM'��]��^OUf��cRSfPK>bmY^_0OU\x]kYxsN��GWOUYk\7Rx`$_JKNT�YcGJK�sfPOPK�\oGWMNgtO»G'_WK�lkOPMVGJKN_WMjGJILKrT�K�GJISYtXSM0 'OUGJI�O»G5M0fUYtsN�cf
ÉE� � É'KNl^O�MaGW_J`k�
ËÄILK�\¹��sfPOUKN\kG' 'O�MVILKNM�GJY�OP\x]^Y^¡kK>��_WK�T�YcGWK>YkRt±aKNsGNgtOUGesY^\oG5�^suG5MjGJISK�ÉE� � É'KNl^O�MaGW_J`$Yk\�GJI���G
T$�^s5ILOU\SKrGWY$Y^RtG5�cOP\���MJK�_W]^K�_0_WKbmKN_JKN\LsKk�
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h0ISK¹ào��]���{��¹O�s_WY Ç XtO»GWOUYk\¶ÈÅàx{c� Ç Ê�P ��� �*QEOPM�Yk\SK�Ycb>GJISK�GJIL_JKNK�KqXtOUGJOPY^\LM�Y^b�ÁxQS\Ä�¹O�s_WYkMJ`tMaGWK�T$MN½3ào��]���{
v(f���GJbmY^_WT��'ËÄISK�_WK�GJILK,ào��]��${�ÁxGW�c\�XS�c_5X Ç XtOUGJOPY^\¤ÈÀào{kÁ Ç Ê0O�MeXSKNMJOUlk\SKNX�bmYk_eQLMJK[Y^\�XSKNMJ¡kGWY^w¹sYkT�wSQtGJKN_WM>�c\LX
 �Y^_W¡tMaG5��GJOPY^\�M$�c\LX£GWISK¢ào��]��Â{ Ç \oGJKN_JwS_WO�MVK Ç XtO»GWOUYk\�ÈÅàx{ Ç6Ç Ê�bmYk_7QLMJK�Y^\éMJK�_W]^KN_WMNg0ào{^� Ç OPM�XtKNMJOPl^\SKqX£bmY^_
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K�Ãts�K�wtGWOUYk\LMN��ËÄISOPfPK�KÃSsKNwtGJOPY^\�M�OU\Âào��]��¹�c_WK$QLMJKNX¢bmY^_[T�OPfPXÂK�_W_JYk_�s�Y^\LXSO»GWOUYk\LM�gj¼ K�_W_JYk_WMN½%�c_WK$QLMJKNX¢bmY^_,T�Yk_JK
MJK�_WOUYkQLM6MJOUGJQL�cGJOPY^\LMj 'ISK�_WKe_WKNs�Y�]^KN_J`[O�MjGa`xwSOPsN�cfPfU`�\SY^GjwzYkMWMVOPRSfPK^� Ç _W_JYk_6_WKNsY�]kK�_W`,sN�c\�RzK[¼ ]^KN_J`$XtKN]oO�sKrMVwzKNs�O»nzsc½
�^\LX�¼ OPT�wSfUKNT�K�\oGJOP\Sl�K�_W_WY^_+IL�c\�XtfUOP\Sl[sN�cwL�^RSOUfPOUGJOPKNM(�ks�sYk_WXSOU\Sl>GJY�GWISK0bmQSfPf�ào��]��rMJwzKNsOUn�sN��GJOPY^\�s��^\�R�K'K�ÃxwzK�\�MVOP]^K
�^\LX�XtK�T$�c\�XtOU\Ll�OP\�GJKN_JT$M0Ycb3Y�]^KN_JISKq�^X*½HP � | �xgSw%� �5Q¿�
i��
d�i£s�Y^\oGW�^OU\LM���MJwzKNsOUn�sN��GJOPY^\�bmY^_0��sf��^MWM(Y^b%]xOU_JGJQL�^f�T$�ks5ISOU\LKNMjYcb% 'ISO�s5I�å�Ýr��OPM0ÁxQS\��¹O�s_WYkMJ`xMVGJKNT$M�½

_WKbmKN_JKN\LsK�OUT�wSfPK�T�K�\oG5��GJOPY^\���h0ILK�KN\kGWOU_WK7OPT�wSfPK�T�K�\oGW�cGJOPY^\@Ycbri���d�iÚÈÀMaG5��GJO�s�MVOPÛ�K�YcbEGWISK�]xOP_VGWQL�cf�T$�^s5ISOP\SK
wSfPQLM�fUOPRS_5�c_WOUKqMWÊ�MJISY^QLfPX¢nSG�OU\°fPKNMWM�GJI��c\ � { � ¡oOPfPY^Rx`oGJKNM[Ycb'T�K�T�Y^_W`^��FEwSwLfUO�s��cGJOPY^\LM,MVISYkQSf�X¢_WQS\°OP\Â�^M�fPOUGVGJfPK
�kM�}k{7¡oOPfPY^Rx`oGJKNM�Y^bjISKq�cw�MVw��^sKk��F³\xQST,R�KN_�YcbjbmKN��GWQS_WKNMr jKN_JK�YkT�OUGVGWKNX�bm_JYkT�GJILK�i���d�i¶]xOP_VGWQL�cf+T$�^s5ISOP\SK
MJw�KqsOUn�s��cGJOPY^\7XSQSK>KNO»GWISK�_jGJY�MVGJ_WOPsGjT�K�T�Y^_W`�fUOPT�O»G5��GWOUYk\LM6Yk_jRzKNsN�cQLMJKeY^b%w�Y^GJKN\kGWOP�^fzMJKNs�QS_WO»Ga`$sYk\LsKN_J\�MeÈÌi��
d�i
Yk\SfU`�OPT�wLfUKNT�KN\oGWM6�[w�Yk_VGWOUYk\�Y^b¥GJISK'bmQLfUf¥ào{kÁ Ç MJKNsQL_JOUGa`�T�YtXtK�f¸Ê®P ��� �tg^w%� {^{5QÌ�+MJQSwSwzY^_JG(bmY^_CÍ�Yk��GWOU\Ll�w�YkOU\oGjXS�cGW�
Ga`xwzKNMNg3ào��]���µ>��GWOU]kK � \oGWK�_JbÅ�^sKqM$ÈÅàoµ � Êg�QLMJK�_J´¿XSKnL\SKqX�àk��]���´¿fPK�]^KNf3s�fP�kMJM[fUYo�^XtKN_WMNg%_WKÍLKqsuGJOPY^\¢bmKN�cGJQS_WKNMNg%GWIS_WKN�^X
lk_JYkQSwLM(Yk_�XL�cK�T�Yk\�GJIS_WKN�kXSM�gonL\��cfPOPMW��GWOUYk\$Ycb
s�fP�kMJM6OU\LMVGW�^\LsKqMj�^\LX$ �KN�^¡,_WKbmKN_JKN\LsKqM�� � \��kXSXtOUGJOPY^\%goGJILKe]xOU_JGJQ��cf
T$�^s5ILOU\SK�MJw�KqsOUn�s��cGJOPY^\�OPT�wzYkMJKNM0_WKNMVGJ_WO�suGJOPY^\�MjYk\�K�_W_JYk_jIL�^\LXtfPOU\Ll�sY^_W_WKNMJw�Yk\LXtOP\Sl[GWY�GJISK�YkT�O�MWMVOPY^\LMjbm_WY^T"GWISK
ào��]���f��c\SlkQL�clkK>T�KN\kGWOUYk\SKNX��^R�Y�]kK^�

� ü CÌ��ïLô
ù p î�õUq3÷Àø ü ñmë3î�ïtî�ñÅøxì
�¹YoMaG+Ycb�GJISK0sf��^MWMJKNM
OU\�i���d�i°�^_JKjOU\SILK�_WO»GWKNX�bm_WY^T àx{^Á Ç � � \,�kXSXtOUGJOPY^\%g^MJY^T�K0ào{^� Ç ´¾MVwzKNs�O»nzs(KÃxGWK�\LMJOUYk\LM3IL��]^K
RzK�KN\�T$�^XtK�bmY^_e\LKGa �Y^_W¡��c\�X � - y wSQS_Ww�YoMVKqM�� Ç T�RzYxXSOUKqX¹OU\�GJISK¯¦!g Y)gk¨z©æq;V!f��)Z!\!d4V*iHV*Z�Xz©¿r�Z�X�X�\?f*i�Z°��sf��^MWM�g
GWISKNMJK�KÃxGJKN\LMVOPY^\�MjT$�^¡^KrO»G'KN�kMVOPK�_jGJY$XtKq�cf¥ 'OUGJI�GJISK�XtOP]^KN_WMJKe\LKGa �Y^_W¡�OP\oGJKN_VbÅ�ksKNM�Y^b�GJILK�XSK�]xOPs�KNMUP ��� �SgtwSw%� {��_^
{!�'Q¿� Ç ÃS�^T�wLfUKqM(Ycb%OP\oGJKN_VbÅ�ksKNMCGJIL�cG�sYkQSf�X�R�Kr�^XSXt_WKNMWMJKNX�]xOP��GWISKe\LK� ¬i���d�i¤bmKN�cGJQS_WKNMCOP\Ls�fUQLXSK>MJYxs5¡kKG5M�goMVKN_JO��cf
wzY^_JGWMNg*XS��G5�cl^_5�cTáGJ_5�c\�MVwzY^_JGWM>�c\LX�\SKGa �Y^_W¡7n�fUK�MV`tMVGJK�T$MN��i���d�i>gzILY� jKN]^K�_qgLYk\SfP`�bÅ�ksOPfUOUGW�cGJKqMEGWISK,K�ÃtOPMVGJKN\LsK
Y^b3T,QSf»GWOUwLfUK�OP\oGJK�_JbÅ�^s�KNM0�c\�X�XSYoKqM0\SYcGe�ksuGWQL�cfPfU`�XSKnL\SK[�^\x`�wS_WYcGJYts�Y^f¥OUT�wSfPK�T�KN\kG5��GWOUYk\LM��
h0ISK�Ga �Y¤i���d�i"wS_WYcn�fUKqM,fPO�MaGWKNX£OU\£G5�cRSfPK¹}S�"��K�ÃxGJK�\�Xºi��
d�i  'O»GWIÄ�^XSXtOUGJOPY^\��cf0bmQS\LsGJOPY^\L�^fUOUGa`^�é� � dev

�^fPMJY�OP\LsfPQLXtKqMebmKq��GWQS_JKqM'bmYk_rXtKq�cfPOU\Ll7 'OUGJI��7]��^_JOPKGa`�Ycb6GJ_5�c\LMJw�Yk_VG5M�gzMVQ�s5I��^M � É �c\�X�MVKN_JO��cf
fUOP\SKqM�g¥K�\�s_W`owSGJKNX
�^\LXÂY^GJISKN_J 'O�MVKk�ÂFEv � M$�^fPMJY¢�^wSwzKN�c_,bmY^_$XtO�MJwSfP��`°T$�^\L�clkK�T�K�\oG�ÈmbmY^_�QLMJK�_�OU\oGWK�_JbÅ�^sK��c\�XÂlk�^T�K7wSQS_WwzYkMJKNM5Êug
T,QSf»GWOUT�KqXtOP��wSfP��`xRL�ks5¡7�c\�X�_WKNs�Y^_5XtOP\Sl��^\LX�bmY^_E� � dev¬�^wSwSfPOPsN��GWOUYk\LM�ÈÅsN�cfPfUKqX¹� � defPKG5MWÊ0GJY$RzK[T$�c\L�^l^KNX%gSOÀ� K^�Pg
XtO�MWsY�]^KN_JKqX*gkXSY� '\SfUYo�^XtKqX*go]^K�_WOUnLKNX*go_WQS\7�c\�X7XtKNfUK�GJKNX%�+h0ILK>v6deF¬v(_WYcn�fUK�MVwzKNs�O»n�KNM���MJQSRLMJKG0Ycb*GJILKrFeRLMaGW_W�ksuG
ËÄOP\LXtY� çh�YxY^fP¡xO»G�ÈÀF�ËéhEÊ�fPOPRS_W�^_J`�MJQSOUGW�^RSfUK�bmYk_rvjdEFeM[�^\LX��cf�MVY��^MWMJQST�KNMr 'O»GWI°XtOPMJwSf���`tM> 'OUGJI°��GJY^GW�^fC_JKqMa´
YkfUQtGWOUYk\ÂYcbE�cG,fPKN�^MVG�{^|Sg |^|^|�wLO»ÃtK�f�MNg+��w�YkOU\oGWOU\Sl¢XtK�]xO�sK^g(�^\LX°s5IL�^_W�ksuGJKN_[OP\SwSQtGq�¢h0ISO�M�wL_JY^nLfUK��cf�MVY�OP\Ls�fUQLXSKNM
�^RLMaGW_W�ksuGWOUYk\LM'�c\LX¹Fev � M'bmYk_'Ga`xwSO�s��cf�v6dEF·bmQS\�suGJOPY^\��cfPO»Ga`kg�MJQLs5I��^MEsN�cfPK�\LXL�c_'K�\oGW_JOPKNMNgLsYk\oGW�^sGEfUO�MVGWMe�^\LX�GJYtXtY
fPOPMVGWMN�
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C�ñÅìqð^ÿ3ìNìqñÅõzô
ËÄISOPfPK,àx{c� Ç �kMeMJQLs5I�XtYxKNMe\SYcGebmYxs�QLM>KÃSsfPQLMJOU]kK�fP`7Y^\�OPMWMVQLKNME_WK�f���GWKNX�GJY�T�Y^RSOPfUK�K�\x]xOU_WY^\ST�KN\kG5M�gLGJISK�XtK�]xO�sK
fPOUT�OUGW�cGJOPY^\LM[�kXSXt_WKNMWMVKqX�w��c_JGJO�sQSf��c_WfU`¹Rx`°i���d�i��^\LX�GJISK$Ga �Y�wS_WYcnLfPKNM�XtY�s�Y^\LMVGJOUGJQSGJK��¹MJOUlk\SO»nzs��c\oG�wL�^_VG[Y^b
GWISK7s5IL�^fUfPK�\SlkKNMr_WK�f���GJKqX¢GJY�MJQLs5I�K�\x]xOU_WY^\ST�KN\kG5M�� y b�GJILK$nL]^K$s5IL�^fUfPK�\Ll^KNM�XSOPMWsQLMWMJKNX�OU\°MJKNsGJOPY^\Â{t� }Sg3i��
d�i
�^\LX$GWISKeGa �Y�wL_JY^nLfUKqM6XtOP_WKNsuGWfU`$�kXSXt_WKNMWMVKqM(O�MJMJQSKNMj_WK�f���GJKqX�GJY�QLMJK�_�OU\oGWK�_JbÅ�^sK�ÈÅMJKNsGJOPY^\�{S� }L� }oÊugxMaGWY^_5�cl^K>s��cw��^sOUGa`
ÈÀMVKqsuGJOPY^\�{t� }S� �oÊ'�^\LX¹wS_WYtsKNMWMJOU\Sl$wzY� �K�_,ÈÀMVKqsuGWOUYk\¢{t� }S�"�^Ê� � \��^XLXtO»GWOUYk\%g�GJISK�_JKqXtQLs�KNX�T�K�T�Y^_W`�bmYoY^GJwS_WOP\kG��c\LX
wS_WYtsKqMJMJOU\Ll¹_JKqpkQLOU_WK�T�K�\oG5M[s��^\�RzK�MW�cO�X¢GJY�w��c_JGJO��cfPfU`��^XSXt_WKNMWM�GWISK7O�MJMJQSK$Y^b0R���GVGWK�_W`¢wzY� �K�_7ÈÀMVKqsuGJOPY^\¤{S� }L� � Êu�
Fe_JlkQL�cRSfP`^g3GWISK�àx{c� Ç ´¿MJw�KqsOUn�s�K�ÃxGJK�\�MVOPY^\LM[GJY�GJISK�\SKGa �Y^_W¡¢Fev � sYk\LMVGJOUGJQtGWK7wL�^_VGWOP�^fjMJQSwSwzY^_JG�bmY^_,\SKGa �Y^_W¡
ISK�GJKN_JYkl^K�\LK�OUGa`�ÈÅMJKNsuGWOUYk\�{t� �L� � Êu�

p økî�ì��6øxðcíqñmò�ø
àx{c� Ç YcÆ¥K�_5M�\SYcG$Yk\SfU`¤Y^\SK�RSQtG�MJK�]kK�_5�cf0w�YoMJMJOPRSfUK�K�\x]xOP_JYk\ST�K�\oGWM� 'OUGJIÄMVOPl^\LO»n�sN�c\oGJfP`°_WKNXtQLs�KNX@sY^T�wSfPKÃtOUGa`
s�Y^T�wL�c_WKNXÂGJY��¢bmQSfUfU´ÌÍLKNXtlkKNX@ào{kÁ Ç Yk_$ào{ Ç(Ç KqXtOUGJOPY^\%�£h0ISK¹MaG5�c\LXS�^_WXLM,I���]^K��^fU_WKN�kXt`�R�KNK�\£K�T,RS_W�ksKqXÂRx`
OP\LXtQLMVGJ_W`^gcbmY^_CKÃS�^T�wLfUKjGJIS_WY^QLl^I�� � dev(´¿sN�cwL�^RSfUK'â�Át� -^ârv6ÉeÁ,wSISYk\SKNM3bm_WY^T µeY^¡xO��SgkÁxOPK�T�KN\LMC�c\LX��¹Y^GJY^_WY^f��S�
v+K�_WIL�^wLMCGWISKeT�YkMVGjMJOUlk\SOUn�s��^\kG��^Xt]��c\oG5�cl^K'Y^b%ào{^� Ç O�MCGJI���GjOUGjO�M(ILOUlkISfU`$�kXS�cwtG5�cRSfPK' 'ISO�s5I%gtsYkT�w��c_WKNX,GJY�GWISK
nSÃtKqX�MVK�G�Y^b*bmQS\LsGJOPY^\L�^fUOUGa`�YcÆ¥K�_WKNX�Rx`$�¹OU\LOUT,QSTái y ÉEÎ0F¬XtO�MWsQLMWMVKqX�OU\�MVKqsuGWOUYk\7}S� �L� � gkT���`�wzYkMWMVOPRSfP`�KN\L�cRLfUK
àx{c� Ç GJY$_WKN�ks5I��kXtY^wtGWOUYk\7Yk\7GWISK�]^KN_J`$ 'O�XtK�_5�c\SlkK>Y^b3XtKN]oO�sKqM�GJIL�cGeÁxQS\¹�¹O�s_WYkMJ`xMVGJKNT$MjOP\oGJKN\LXSMN�(ßEY� �K�]^KN_Ng
�cG>GWISK�T�YkT�K�\oGrOP\LXtQ�MaGW_JO��cfCàx{c� Ç �^XtYkwtGJOPY^\�OPMrT$�cOP\SfP`�fUOPT�O»GWKNX�GJY�� � d>vC´¿sN�cwL�^RSfPK,T�Y^RLOUfPK,wLISY^\SKqM�g%�^\LX�OUG
MVGJOPfUf�_JKNT��^OU\�M�GJY�R�K[MJK�KN\� 'ILKGJILK�_eàx{c� Ç  'OPfUf��^fPMJY�w�KN_VbmYk_JTáOU\�GJISK�_WK�T$�^OU\SOP\Sl$XtYkT��^OU\�M��

ù®¸#"®¸�º 9 ÈV�e:+<>=�ºÄ9 ½
i��^T�w��^XtKNfUfPY[KG0�cfÌ�kYkRLMJK�_W]^K0GJI���Ge¼ ào��]���Ée� �  jYk_J¡tMCwzYxY^_WfU`�OP\�MJfUY� £ 'OU_WK�fPKNMWM(KN\x]oOP_WY^\ST�K�\oG5M�½,P }o{xgkw�� � � ��Q¥�c\LX
XtKqMJs�_JOPRzK���MJY^fPQtGWOUYk\%g
sN�cfPfUKqX¢�¹Yk\L�^XLM�ÉE� � P }o{xg�} � QÌg3 'ISO�s5I�OPT�wS_WY�]^KNMrwzK�_JbmY^_WT$�c\Ls�K,Y^b0ào��]���Y�]kK�_� 'OP_JKNfUKqMJM
fPOU\L¡xM[ 'O»GWI�fPY� çRL�c\LXS 'OPXxGWI°�c\LX�ISOPl^I�f���GJKN\Ls`kg
MJQLs5I��^M�â�Át�Â��h0ISK$T$�cOP\°sY^\�sK�_W\�Ycb'�¹Y^\L�kXSM�ÉE� � O�M�GJY
�kXSXt_WKNMWM�O�MJMJQSKqM�_WK�f���GWKNX�GWY>T�Y^RLOUfPKj\LKGa �Y^_W¡oOP\Sle�kM
XSOPMWsQLMWMJKNX�OP\�MJKNsGJOPY^\,{S� ���
h0ISK0�cwLwS_JYo�^s5I[XtYxKqM�\SY^G+�cGVGWK�T�wtG
GWY[�^XSXt_WKNMWMCs5IL�^fUfPK�\SlkKNM+_WK�f���GWKNX,GJY�T�Y^RLOUfPKEXtK�]xO�sKqMCY^_CwSIx`tMJOPsN�cfST�Y^RLOUfPO»Ga`k�3��Y^\L�kXSM(ÉE� � MJQSwSwzY^_JGWM(s�fUOPK�\oGWM(RSQtG
\SY^GeMVKN_J]kK�_5M6Yk\�GJISK�T�Y^RSOPfPK[sY^T�wSQSGJK�_q�

C�øxìNð^î�ñ<�
íqñÅõzô
�¹Yk\L�^XLM$ÉE� � OPM�RL�kMVKqX¤Yk\£GJISK�lk�cGJKN ���`°T�YtXtK�f>XtKNMWs_WOURzKNX@OP\ºMJKNsGJOPY^\Ä{t� {t� {t� � \Ä�¹Y^\L�kXSM$ÉE� � g6T�YkRSOPfUK
�©�u�<�©�?��� OP\kGWK�_5�^sG, 'OUGJI¤_WK�T�Y^GJK �©�©£3,*�©£�� OP\ÂGWISK�nSÃtKNXÂ\LKGa �Y^_W¡�GWIS_JYkQSl^I �4£Í�-���<�.� _WKNMJO�XtOU\Ll�Y^\@lk�cGJK� 0��`tM�Y^\
GWISK7wzK�_WOUwLISK�_W`�Y^b�GWISK$nSÃtKqX�\SKGa �Y^_W¡¥��h0ISK�fPOP\S¡¢RzKGa �K�KN\�GJISK�sfPOUKN\kG��c\LX�GWISK�wS_WY�Ãt`�O�M��^MWMJQST�KNX¢GJY�RzK7�
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fPY� 0´ÌR��c\LXt 'O�XxGWI%g^ISOPl^IS´Ìf���GWK�\Ls�`[fUOP\S¡, 'O»GWI$ISOUlkI�K�_W_JYk_C_W�cGJKNMNg^MJQLs5I$�^M(â�Át�Â�xi��cT�w¥XS�^XSK�fPfUY�K�G6�cfÌ�cY^RLMJK�_W]^KjGJI���G
��\xQST�RzK�_�YcbjwS_JYkRSfPK�T$M�s��cQ�MVK�àk��]��7Ée� � GWY�wzK�_JbmY^_WT MVQLRt´ÌYkwtGJOPT$�cfPfU`�Y�]kK�_�MVQLs5I�sYk\S\SKNsGJOPY^\LMN��3OU_5MVGNg%ào��]��
ÉE� � OPMjwzK�_JbmY^_WT�KqX$Y�]^KN_6heijv@s�Y^\S\LKNsuGWOUYk\LMj 'ISOPs5I��c_WKE\SYcGWY^_WOUYkQLMJfU`�wS_WY^RSfPK�T$��GWOPsEY�]^K�_jfUOP\S¡tMj 'O»GWI7ISOPl^I�KN_J_WY^_
_5��GWKNMNg%R�Kqs��^QLMVK$heijv¶OPT�wSfUKNT�K�\oGW�cGJOPY^\LM�OP\oGJK�_WwS_WKG�wL�ks5¡^KG�fPYkMWM��^M���MJOUlk\¢Y^b0s�Y^\SlkKNMVGJOPY^\ P }^|5QÌ��ÁtKNsYk\LX*g*GWISK
ào��]��rÉe� � wL_JY^GJYtsYkfo_WKNpoQSOP_WKNMC��MVOPl^\LO»n�sN�c\oGC\xQST�RzK�_(Y^bz_WY^QL\LXx´ÌGJ_WOUwLM3 'ISO�s5I�Y^\$�rISOPl^It´¿fP�cGJKN\Ls`[fPOP\S¡[GW_W�^\LMVf���GWKNM
OP\oGJY���sYk\LMVO�XtKN_W�^RSfUK�XtKNfP��`k�^LY^_'K�Ãt�^T�wSfUKkgSàk��]���ÉE� � _JKqpoQSOU_WKNM0s�fUOPK�\oGWM'GJY�wSOP\Sl�GJISK[Ée� � É'KNl^O�MaGW_J`�GJY$]^KN_JOUbm`
GWIL��G'GWISK[sYk\S\SKNsGJOPY^\�OPMeMaGWOUfPf%Y^wzK�_5��GWOUYk\L�cfÌgt�c\LX� 'ISOPfUK�GWISK�wSOP\Sl$T�KNMWMJ�^l^K�XtYxKNM0\SY^GesYk\LMVQLT�K�T,QLs5I�OP\�GJKN_JT$M
Y^b¥R��c\LXt 'O�XxGWI%gtMVQSR�MVKqpkQLK�\oG6sYkT�T,QS\SO�s��cGJOPY^\�OPMjXtK�wzK�\�XtK�\oGjYk\$O»G5M6s�Y^T�wSfPKGJOPY^\�� � \�Yk\SK'KÃS�^T�wLfUKkgL¼ MVOUÃ�_JYkQS\LXx´
GW_JOPwLMr jKN_JK,\SKNs�KNMWMJ�^_J`�RzKbmYk_JK,GJISK�OP\o]kYts���GWOUYk\� 0�^MrsY^T�wSfPKGWKNX*½^P }k{Sg*w%� � � ��QÌ��h0ISOP_WX%g¥GJISK$ÉE� � wS_JY^GJYtsYkf
I��^M
�ÂMJOPl^\SOUn�s��^\oG�Y�]^K�_WISKq�^X@OU\ÄGWK�_WT$M�Ycb[XS�cGW�°\LYcG�XtOP_WKNsuGWfU`£_WK�f���GJKqX@GJYÂOP\x]^Yts��cGJOPY^\LMN� � \¬Y^\SK�K�ÃS�cT�wSfPK^gr¼ GWISK
�ksuGJQ��cf%OP\x]^Yts��cGJOPY^\�GW�c¡kKNM'QLw�Yk\SfP`$�k� Ycb3GJILK�GJY^GW�cf%GJ_5�c\LMJT�O»GJGJKNX¹XL��GW�� 'ISOPfPK¯�����³ 0�^M0_WK�f���GJKqX�GJY�GJILK�drâ[i
P XtO�MaGW_JOPRSQtGWKNX�lk�^_JRL�^l^KrsY^fPfPKNsuGWOUYk\�Q%wS_WYcGWYxs�Y^fÌ½(P }o{xgtw%� ��� �5Q¿�
�¹Yk\L�^XLM�Ée� � �kXSXt_WKNMWMVKqM�GWISKNMJK�wS_WY^RSfPK�T$M�Rx`ÂQLMJOU\Sl°�^\¤Y^wSGJOPT�O�MJKNX£àk��]���ÉE� � wS_JY^GJYtsYkfjRzKGa �K�KN\¤GWISK

T�Y^RLOUfPK6sYkT�wSQtGJKN_��c\�XrGJISK(lo��GWK� 0��`^�%FE\[Ée� � FEl^KN\oG�Y^\rGJILK(T�Y^RSOPfUKjsY^T�wSQSGJK�_�OPM�_JKqMVwzY^\LMJOPRSfUK+bmYk_*GJ_5�c\�MVf���GWOU\Sl
YkQtGJlkY^OP\Sl$_JKqpoQSKNMVGWM0bm_WY^TáGJILK�sfPOUKN\oGeOU\oGWY$GJISK�Y^wtGWOUT�O�MVKqX�wS_JY^GJYtsYkfÀ�0FE\�Ée� � v(_WY�Ãx`kgS_WKNMJOPXtOP\Sl$Yk\�GJISK[wL_JY�Ãt`
\SYtXtKkgk�^fPMJY�OUT�wSfPK�T�K�\oG5MCGJILK'Y^wtGWOUT�O�MVKqX,wL_JY^GJYtsYkfS�c\LX�O�MC_JKqMVwzY^\�MVOPRSfPK0bmY^_C_WK�f���`oOP\SlrY^QtGWl^YkOU\Sl�_WKNpoQSKqMaG5M3GJY[ÉE� �
É'KNl^O�MaGW_JOPKNM,�c\LX°MJK�_W]^KN_WM��^M[ �K�fPfj�kM[OP\LsYkT�OU\Sl¢_JKqMVwzY^\�MVKqM�GJY�MJQLs5IÂ_WKNpoQSKqMaG5M���LY^QS_�Ga`xw�KqM�Y^bEY^wtGWOUT�O�MJ�cGJOPY^\LM
�^_JK�wS_WY^wzYkMJKNX*�þ3OU_5MVGNg�XS�cGW��sYkT�wS_JKqMJMJOPY^\@ÈÅl^ÛNOUw�Ê>O�M�QLMJKNX�GJY�_WKNXtQLs�K�GJISK$Y�]kK�_WISKN�kX¹OU\�GWISK$àk��]��7bmY^_WT��cG�bmY^_
MJK�_WOP�^fUO�MJKNX,Y^Rt±aKqsuGWMN�CÁxKNs�Y^\LX*goMVYkT�K'wS_JY^GJYtsYkfS�^s5¡x\SY� 'fPKNXtlkK�T�K�\oG5M
Q�MVQL�^fUfP`�wzK�_JbmY^_WT�KNX�RzKGa �K�K�\�GWISKEsfPOUKN\oGj�c\LX
MJK�_W]^KN_>�c_WK[wzK�_JbmY^_WT�KNX�Rx`�GJISK�wS_WY�Ãx`� 'OUGJISYkQtGeGWISK�s�fUOPK�\oGq½ M>OU\x]kY^fP]^K�T�KN\kGq�eh0ISO�Me_WKNXSQLsKqMEGW_W�cÞ$s,�c\LX�_JYkQS\LXx´
GW_JOPwLMC_WKNpoQSOP_JKqX[Y�]kK�_3GJISK' 'OP_WK�fPKNMWM+fUOP\S¡¥�Ch0ISOU_5X*gc_WKNMJQSfUGWM+Y^bz_WK�lkOPMVGJ_W`�fUYxYk¡oQLwLMC�c_WK's��^s5ILKNX,Ro`[GJISKEÉE� � �^l^K�\oGCY^\
GWISK�sfPOUKN\kG'MJOPXtKk�(h0ISO�Mj_WKNXSQLsKqM6GWISKrGJOPT�K>_WKNpoQSOP_JKqX$bmYk_0MJQSRLMJKNpoQSKN\oG0�ks�sKqMJMJKNM(GJY�GJILK�MW�cT�K>_JK�bmK�_WK�\Ls�K^�¹SYkQS_VGWI%g
GWISK6wS_WYcGWYtsY^foXtKNs�Y^QSwLfUKqM*GJILKjsfPOPK�\oG3�^\LX[MJK�_W]^K�_*OP\�_WK�f���GWOUYk\rGJY>XSOPMVGJ_WOURLQtGJKqX�lk�^_JRL�^l^KCsYkfUfPKNsGJOPY^\%�
ËÄISOPfUK��eMJK�_W]^K�_
_WKbmKN_JKN\LsK'O�M6sN�^s5ISKqX�Y^\�GJISKrsfPOUKN\oGjMVO�XtKkg^GWISKEwS_WY�Ãt`� 'OPfUf�w�KN_JOPYtXtOPsN�cfPfU`,_JKN\SK� £GWISKEfPKN�^MJK' 'OUGJISYkQtGjOP\x]^Y^fP]xOU\Ll>GWISK
s�fUOPK�\oGN� y \LfU`$ 'ISKN\7GWISK�sfPOUKN\oG0K�ÃtwSfUO�sOUGJfP`$\SY^GJOUnLKNM�GWISK�wS_JY�Ãt`�GJI���G'\SY�T�Yk_JKr_WKbmK�_WK�\�sKNM�K�ÃxO�MVGNgx 'OUfPf¥GJILKrwL_JY�Ãt`
MVGJYkw¹_JKN\SK� 'OP\Sl�GJILK[fUKq�^MJKNMN��h0ILOPM>sY^\�MaGWO»GWQtGJKqME�$fPYoYoMVKN\SOP\Sl$Ycb3GJISK�MVKNT$�c\oGJO�s�M'Y^b(àk��]��S½ M'XtO�MaGW_JOPRSQtGWKNX�lo�c_WRL�clkK
s�Y^fPfUKqsuGJOPY^\�RSQtG>_WKNMJQSfUGWM>OU\�_JKqXtQLsKqX�GJ_5��Þ�s�Y�]kK�_'GWISK� 'OU_WK�fPKNMWMEfPOU\L¡z�rFEfPfUY� 'OP\Sl$GWISK�wS_JY�Ãt`7GJY7_WK�\LK� ¶fPKN�^MJKNMEOU\
GWISOPM0T$�^\S\SK�_'sN�c\7RzK�MVKNK�\��^M0�� 0��`$Ycb
T�Y�]xOP\Sl�sfPOUKN\kG�bmQS\LsGJOPY^\L�^fUOUGa`7s�fUYoMVKN_6GWY�GWISK�MVKN_J]kK�_�OU\�Y^_5XtK�_jGJY��^XL�cwtG
GWISK[�cwSwLfUO�s��cGJOPY^\�GJY�GJISK�T�YkRSOUfPK�K�\x]xOP_JYk\ST�K�\oGN�

p økî�ý¿õ�î�û¤ïSô
ðkø
i��^T�w��^XtKNfUfPY�KG��cfÌ�¹P }k{xg�} � Q6wS_WKNMJK�\oG[��\xQST�RzK�_�Y^b�K�Ãtw�KN_JOPT�K�\oGWM�OP\� 'ISOPs5I�GWISK�`�MVISY� �GJIL�cG�GJISK$YkwtGJOPT�OPMJKNX
wS_WYcGWYtsY^f*_WKNMJQSfUGWM0OP\�OUT�wS_WY�]^KqX�wzK�_JbmY^_WT��^\LsKrYcbCào��]���ÉE� � Y�]^KN_Eâ�Át� sY^\L\SKNsGJOPY^\LMN�Ch0ISK[�cQtGWISY^_5M0sYk\LsfPQLXtK
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GWIL��G>¼üP Q�Q¸MVOP\Sl�GWISKeYk_JOPl^OP\L�cfLâ�ÁS� ���N�,YkQS_(OPT�wLfUKNT�KN\oGW��GWOUYk\$OPMjT�Y^_WK0GJIL�^\$bmY^QL_CGJOPT�KNM6bÅ�^MVGJK�_6GJIL�^\�GJISK>\SY^_WT$�cf
ÉE� � OP\¹�,ËÄOP\LXtY� EM0KN\x]oOP_WY^\ST�K�\oGqgS�c\LX�T�Y^_WK>GWIL�c\�nL]kKrGJOPT�KqM�bÅ�^MVGJKN_'OU\¹�%OP\xQtÃ*½ÔP }k{xgtw%� ��� �5Q¿�
y b�GJILK¹bmY^QS_7Y^wtGWOUT�O�MJ�cGJOPY^\LM$OPT�wSfPK�T�K�\oGJKqX*g'Y^\LfU`ºXS��G5�°sYkT�wL_JKqMJMJOUYk\£�^\LXº_WKNXtQLsGJOPY^\Ä�cwLw�Kq�c_WKNX£OU\ºGWISK

K�ÃxwzK�_WOPT�KN\oGWM�sYk\LXtQLsGJKNX@Rx`�GJISK¹�^QtGJISYk_WMN� y bEGWISKNMJK^g�XS��G5�¢s�Y^T�wS_WKNMWMVOPY^\¤�ks�s�Y^QS\oGJKqX�bmY^_�GWISK�T��c±aY^_WO»Ga`�Y^b
GWISK[wzK�_JbmY^_WT��^\LsK�OPT�wS_WY�]^K�T�KN\kGq��LY^_E\SYk\t´¿K�T�wtGa`7OP\x]^Yts��cGJOPY^\LM0wzK�_JbmY^_WT�KNX� 'OUGJISYkQtG>XS�cGW�$s�Y^T�wS_WKNMWMVOPY^\%gxGWISK
wzK�_JbmY^_WT$�c\Ls�KEYcb��¹Yk\L�^XLMjÉE� �  ��kM6sYkT�wL�c_5�cRSfPK'GWY[GJI���GjY^b%\SY^_WT$�cfzàk��]��[ÉE� � P }o{tgow%� � {^{_^ � {^}5Q¿�8SYk_jKNT�wtGa`
OP\x]^Yts��cGJOPY^\LM0 'OUGJISYkQtGeXS�cGW�$sYkT�wS_JKqMJMJOPY^\%gS�$MJw�KNKNXx´¿QSw�Ycb � ^��~�ç 0�^M'�ks5ISOPK�]^KqX*gSwS_WKNMJQST$�cRLfU`7�cGVGW_JOPRSQtG5�cRSfPK�GJY
GWISK�_JKqXtQLsGJOPY^\�OU\�GJILK�\oQLT�RzK�_'Ycb+_WY^QS\LXt´ÀGW_JOPwLM�_JKqpoQSOU_WKNX�Y�]^KN_�GJISK� 'OP_JKNfUKqMJM�fPOU\L¡z�

C�ñÅìqð^ÿ3ìNìqñÅõzô
h0ISK�bÅ�^suG�GWIL��G�XS��G5�¹sY^T�wS_WKNMWMJOUYk\¢�^sNsYkQS\oGWM�bmYk_�GJISK�MJOPl^\SOUn�s��^\oG[w�KN_VbmYk_JT$�c\�sK�OUT�wS_WY�]^KNT�K�\oG�OPM,MVYkT�KN 'IL��G
MJQS_WwS_JO�MJOU\Sl��°FeM�XtO�MJs�QLMJMJKNX¤OU\£MVKqsuGWOUYk\LM�}S� {t� {¹�c\LX@}S� �L� }SgCT�YkMVG¹ÈmOUb>\SY^G��^fUf¸Ê,â�ÁS� �^\LXÂ�c\��cfPY^l^QLK7T�YtXtK�T$M
OPT�wSfUKNT�K�\oGEXS��G5��s�Y^T�wS_WKNMWMVOPY^\$OP\�IL�c_5Xt 0�c_WK^� � \7GWISK��¹Y^\L�kXSM�ÉE� � K�Ãtw�KN_JOPT�K�\oGWMNgS�,µeY^¡xO���i��^_WX7v(ISY^\LK�{S� |
â�Át�×wSILY^\SK0 0�^M3QLMJKNX,Y^\,GJISK0T�Y^RSOPfPK0s�Y^T�wSQtGWK�_COP\�s�Y^\�±aQL\LsuGWOUYk\, 'OUGJI$���¹QSfUGJOUGJKqs5I���hE{ � }^��Â¥d S � �c\L�^fUYkl^QSK
T�YtXtK�T"Yk\$GJILK>�^sNsKqMJM6\SYtXtK^�CÎ�YcGWI�Ycb*GWISKNMJKeOPT�wSfUKNT�K�\oG�Ý,� �x{�RSO�M6XL��GW�,sYkT�wL_JKqMJMJOUYk\$OU\7IL�c_5Xt 0�c_WKEP � � �*Q*�c\LX
MJISY^QLfPX�GJILK�_WKbmY^_WK�R�K,�cRSfPK�GJY�s�Y^T�wS_WKNMWM'XS��G5�$��GEfPKN�^MVGE�^M' �K�fPf��kM�GJISK�XL��GW�$s�Y^T�wS_WKNMWMVOPY^\��cfPl^Yk_JOUGJIST QLMVKqX�OU\
GWISKeOPT�wSfUKNT�K�\oGW�cGJOPY^\$Ycb%�¹Yk\L�^XLM(ÉE� � �oFÄw�YoMJMJOPRSfUKeKÃtwSf��c\L�cGJOPY^\�OPM(GJIL�cG(GJILK>�cQSGJISYk_WMNg^�^M6T�K�\oGJOPY^\SKqX�OU\�GWISK�OP_
wL�^w�KN_�P }k{tg�w%� ���'� Q¿gLQLMJKNX��$wS_WYcGJY^Ga`xw�K[Y^bCGJISK�â�Át� wSILY^\SK,OU\¹GWISK�K�Ãtw�KN_JOPT�K�\oGWMN� � b(GWISOPM>wS_WYcGWYcGa`xw�K,XtOPX�\SYcG
s�Y^T�K� 'O»GWI�Ý,� �x{�RSO�M'MJQSwSwzY^_JGNgtGWISK�_JKqMVQLf»G5M'sY^QLfPX�IL��]^KrRzK�K�\�K�ÃxwzKNsGJKqX7GWY$R�K[�kMjGJISKN`��cwLw�Kq�c_'OP\�GWISK�wL�^w�KN_N�
y bEGWISK�bmY^QL_VGWK�K�\£s5IL�cfPfPK�\SlkKNM�XtOPMWsQ�MJMJKNX@OU\ºs5IL�^wtGJKN_�{Sgj�¹Yk\L�^XSM�ÉE� � �^XLXt_JKqMJMJKNM,Y^\LfU`°fPY�  RL�^\LXt 'O�XxGJI

ÈÀMVKqsuGJOPY^\7{S� ��� }oÊugkRSQtGjOUGjXtYxKqM6MJY�]^K�_W`� �K�fPf��^\LX� 'OUGJI7��s�Y^\LMJOPXSK�_5�cRSfPK'w�KN_VbmYk_JT$�^\LsK'OPT�wS_JY�]kK�T�K�\oGq�
h0ISKEwL_JY�Ãt`
�^wSwS_WYk�^s5I°fPK�\�XSM�O»G5MVKNf»be �K�fPfjGJY��^XSXtOP\Sl�bmQS\LsuGWOUYk\L�cfPOUGa`�GJY¢XSKN�cf'MJw�KqsOUn�s��^fUfP`� 'O»GWIÂGWISK� 'OP_WK�fPKNMWM�fPOU\L¡zgj�c\LX°OUG
 �Y^QSf�X$MJK�K�Tç_WK�f���GJOP]^KNfU`,MaGW_W�^OUlkIkGJbmY^_W ��^_WX[GJY��kXSX$MJQSwSwzY^_JG(bmY^_6GJ_5�c\LMJwL�c_WK�\oGC_WKNsYk\S\SKqsuGJOPY^\�Y^b¥QL\LXtK�_WfP`oOP\Sl[heijv
s�Y^\S\SKqsuGWOUYk\LM�g�RS_WY^¡^KN\¹�^Me��_JKqMVQSfUGeY^b6Xt_JYkwSwzKNX�â�Át�;s�Y^\S\LKNsuGWOUYk\LMN�0h0ILOPM> jYkQSf�X�_JKqMVQSfUGeOP\¹l^YxYtX¹MVQLwSw�Yk_VGebmY^_
MJISY^_JGV´ÌGJKN_JTáXtOPMWsYk\S\SKqsuGJOPY^\�MrÈÀMVKqsuGWOUYk\¹{S� ��� {kÊu�

p økî�ì��6øxðcíqñmò�ø
�¹Yk\L�^XLM'ÉE� � �^XSXS_JKqMJMJKNM�Y^\LK�Ycb3GJISK�bmYkQS_VGWK�KN\�s5I��cfPfUKN\Sl^KqM0_JKNfP�cGJKNX7GJY$Q�MVOP\Sl$Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WK�OU\
��T�Y^RSOPfPK�KN\x]oOP_WY^\ST�K�\oGq��h0ISK�YkwtGJOPT�OPMW��GWOUYk\LMrGJY�GJILK�ào��]���Ée� � wL_JY^GJYtsYkf+s�Y^\LMVGJOUGJQSGJK$��àk��]���´¾MJw�KqsOUn�s,MJY^fPQt´
GWOUYk\¢GWY�GJISK�ào��]���´¾MVwzKNs�O»n�s,wS_WY^RSfPK�T GJIL�cG�ÉE� � XtYxKNM�\SY^G�wzK�_JbmY^_WT  �K�fPf(Y�]^KN_> 'OP_WK�fPKNMWM�fUOP\S¡tM���F>M�XtO�MJs�QLMJMJKNX
OP\ÂMVKqsuGWOUYk\Â}S� �L� }Sg�Y^GJISKN_,MJY^QS_5sKqM�IL��]^K�MJQSlkl^KNMVGJKqX�MVOPT�OUf��c_7ÈÅO»b'\SY^G,poQSOUGJK��kM[sYkT�wS_JKNISK�\�MVOP]^K�ÊrY^wtGWOUT�O�MJ�cGJOPY^\LM
bmYk_'GJISK,i y ÉeÎ�F·_WK�T�Y^GJK�OU\x]kYxsN��GWOUYk\7wS_WYcGWYxs�Y^fÌ�(ßEKN\LsKkgtGJISK[s5I��c_5�^suGWK�_WOPMVGJO�s�M�Y^b3 'OP_JKNfUKqMJM0fPOP\S¡tM'�c_WKrlkK�\SKN_W�^fUfP`
wS_WY^RLfUKNT��cGJO�s[bmYk_�_JKNT�Y^GJK�OU\x]kYxsN��GWOUYk\�wS_WYcGJYts�Y^f�M>XtKqMVOPl^\LKNX¹bmYk_�QLMVK�OP\�nSÃtKqX�\SK�Ga jYk_J¡�K�\x]xOP_JYk\ST�K�\oGWMN� � \�GWISK
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MJw�KqsOUn�s�sYk\kGWKÃxG'Ycb+àk��]����c\LX�ÁxQS\��¹O�s_WYkMJ`xMVGJKNT$M�½xKÆ¥Y^_JGWM�OP\�_JKNfP�cGJOPY^\�GWY$àk��]��[Yk\�T�YkRSOUfPK�XtK�]xO�sKqM�gtOUG' jYkQSfPX
MJK�KNT×\���GJQL_W�^f%GJY�OU\oGWK�l^_5��GWK[_WKNXtQLsGJOPY^\¹OP\�\xQST,R�KN_eYcb(_WY^QL\LXx´ÌGJ_WOUwLMe_JKqpoQSOU_WKNX�OP\¹bmQtGWQS_WK,]kK�_5MVOPY^\LMEYcbCGJILK,ào��]��
ÉE� � wL_JY^GJYtsYkfÀ�'ÁxQSwSwzY^_JGEbmYk_EY^wtGWOUYk\L�cf
XS��G5��sYkT�wL_JKqMJMJOUYk\� �Y^QLfPX�RzK,�c\LYcGJILK�_esN�c\LXtO�XS�cGJK^g�O»b+GWISK[wS_WYcGWYxs�Y^f%O�M
K�ÃxwzKNsGJKqX�GJY[RzKEQLMJKNX�Y�]^K�_COP\oGJKN_VbÅ�ksKNMCGJIL�cG�XtY[\LYcG6OPT�wSfUKNT�K�\oGjXS�cGW�[s�Y^T�wS_WKNMWMVOPY^\�OP\$IL�c_5Xt 0�c_WK^�
d>KNMJwSOUGJK'GWISK
ào��]���´¾MVwzKNs�O»n�s�O»Ga`�Y^b
�¹Y^\��^XSM�ÉE� � gSMJY^T�KeY^b%GJILKrYkwtGJOPT�OPMW��GWOUYk\LMNgo\LYcGW�^RSfP`�XL��GW��sYkT�wS_JKqMJMJOPY^\7�^\LX$GWISK>T�OPl^_5��´
GWOUYk\�Y^bz¡kK�`�bmQL\LsuGWOUYk\L�cfPO»Ga`�bm_JYkT¶GJILK'T�YkRSOPfUK'ISYoMaGCGWYrGJISK0nSÃtKqX,\LKGa �Y^_W¡zg^ jYkQSfPX�MJK�K�T�l^K�\LK�_5�cfPfU`��^wSwSfPOPsN�cRSfPK�GJY
YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX7T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKNsGJQS_WKNM0�^\LX�s�Y^QSf�X�w�KN_JI��cwLM0RzK[MVQLwSw�Yk_VGWKNX�OU\¹��T�Y^_WK�l^K�\LK�_WOPs>T$�c\S\SKN_N�
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F
]x]^K�\xQtGWO¥KGE�cfÌ�,P ��� g � {'Q%XtKqMJs�_JOPR�K���MV`tMVGJK�T sN�cfPfUKqX7�¹YkRSOPfUK�ÉE� � GWIL��GEMJQSwSwzY^_JGWM�T�Y^RSOPfPO»Ga`$Y^b
MVKN_J]kK�_jY^Rt±aKqsuGWMN�
Fef»GWISY^QSlkI¢�¹YkRSOPfUK�ÉE� � O�M>��MVY^b¸Ga ��^_JK�T�YkRSOPfUOUGa`�MJs5ILK�T�K^g�GJISK�T�Y^RSOPfPO»Ga`¹Y^b6MVKN_J]kK�_eYkRt±aKNsGWMrs��^QLMVKqM'GWISK�MW�cT�K
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GWISOPM'bmKN��GWQS_WK�OPM0OP\LsfPQLXtKqX�OU\�]kK�_W`�bmK� HwS_JY^nLfPKNMN�6ÁxQSwSwzY^_JG'bmY^_EÉE� � O�M'Y^\LfU`�OP\Ls�fUQLXSKNX�OU\�GWISK�v+K�_5MVYk\L�cf¥v(_WYcn�fUK
�^\LX¹GWISK,v+KN_WMJY^\L�^f
Î0�^MJO�Mev(_WYcn�fUK�ÈmRzYcGJI¢Ycb6 'ILOPs5I¢KÃxGJKN\LX�GJILK$i�d�i0Êug%�^\LX¹\SYk\SK,Y^bCGJISKqMVK�wS_WYcnLfPKNMrsYk\oGW�cOP\LM
MJQSwSwzY^_JGebmYk_rd�â[i>�zh
Y7lkKG�drâ[iHMJQSwSwzY^_JG> 'OUGJI�ào{^� Ç g�GJISK�ÉE� � y wtGWOUYk\L�cf3vC�^s5¡��clkK�T�QLMVG>RzK,Q�MVKqX*�>h0ISO�M
wL�ks5¡��cl^Kr_WKNpoQSOP_JKqM�GJISK,i�d�ié�^\LX�GJISK�LY^QS\�XS��GWOUYk\�v(_WYcn�fUKkgSOÀ� K^�PgL��sYk\tnLlkQS_W�cGJOPY^\�MVQSOUGW�^RSfPK�Y^\SfP`$bmY^_eQLMVK� 'OUGJI
_WK�f���GWOU]kK�fP`$ISOUlkIt´¿K�\LX�T�Y^RSOPfPK�XSK�]xOPs�KNMN�

p økî�ì��6øxðcíqñmò�ø
�¹YkRSOPfUK�ÉE� � gtRzK�OP\Sl��,MJYcb¸Ga 0�c_WKeT�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG'MJs5ISKNT�K^gt�^XSXS_JKqMJMJKNMjY^\SfP`$Y^\LK>Y^b%GJISKrbmYkQS_VGWK�KN\�s5IL�^fUfPK�\SlkKNM
XtO�MWsQLMWMVKqXéOP\As5IL�^wtGJKN_�{t�@�kXSXt_WKNMWM�T�OPl^_5��GJOPY^\çÈÅMJKNsGJOPY^\H{S� �S� � Êu�"h0ISK�wS_WY^wzYkMJKNXéMJY^fPQtGWOUYk\¬O�M�KNfUKNlk�^\kG��c\LX
wS_WY^T�O�MVKqMjGJY�R�K[poQSOUGJKrKÞ�sOPK�\oGq� � G'MJK�KNT$M6GWISK�bmQS\LsGJOPY^\L�^fUOUGa`$wS_WY�]xOPXtKqX�Rx`��¹YkRSOUfPK�ÉE� �  jYkQSfPX7R�K���\L�cGJQS_5�cf
sN�c\LXtO�XS�cGJK��^M���T�Kq�c\LM�GWY�s��ks5ISK$MVKN_J]kK�_�bmQS\LsGJOPY^\L�^fUOUGa`�Yk\�T�YkRSOPfUK�s�fUOPK�\oGWM[Y^_�]xOPs�K$]^KN_WMW�S��ijYkT�RSOP\SKNX� 'OUGJI
�^wSwS_WY^wS_WOP�cGJK�T�Kq�c\LM�bmY^_�sYk\tÍLO�suG�XSKGJKqsuGWOUYk\@�c\�X°_JKqMVYkfUQSGJOPY^\%g(�¹YkRSOPfUK�ÉE� � s�Y^QSf�XÂsYk\LsKNOU]��^RSfU`�RzK7QLMJKNXÂGJY
OPT�wSfUKNT�K�\oG�l^YxYtX�MJQSwSwzY^_JG>bmYk_rfPY^\Llc´ÌGJK�_WT�XtO�MJs�Y^\S\SKqsuGWOUYk\%�[h0ISK�T�YxXSO»n�sN��GWOUYk\�Ycbj¡^K�`¹ào��]��7sf��^MWMJKNMNg¥MJQLs5I��^M
e�X(V!f�g?h5i�j)\ kzg^�^\LX�GWISK�OPXtKq��Y^b�wSOPl^lk`k´¿RL�ks5¡oOP\Sl[MJK�_W]^KN_6_WKbmK�_WK�\�sKeQLwzXS�cGJKqM0Y^\oGJY,KÃtOPMVGJOP\Sl�drâ[iºT�KqMJMW�clkKNMj 'OUfPf
\SY^G'KN�^MJOPfU`$lkK�\SKN_W�^fUO�MVK>GJY�Y^GJISKN_�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX7T�OPXSXSfUKN ��^_JK��c_5s5ISOUGJKNsGJQS_WKNMNgx�c\LX7GJISK[�^wSwS_WYk�ks5I�OPM�GWISK�_WKbmYk_JK
ISOPl^ILfU`�àk��]���´¾MJw�KqsOUn�sc�
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h0ISO�M�MVKqsuGJOPY^\¤IL�^M�_JKN]oOPK� �KNX�GWISK�MVGW�cGJK�Ycb'GJILK��c_JG�OP\ÂT�Y^RSOPfPO»Ga`°MJQSwSwzY^_JG�bmY^_�àk��]���Ée� � Rx`�XtO�MWsQLMWMVOP\Sl¹GWISK
àx{c� Ç OP\SO»GWOP�cGJOP]^K�bm_WY^T²ÁxQL\���OPs�_JYoMV`tMVGJK�T$M��c\�X�Ga �Y�OP\LXtKNw�KN\LXtKN\kG[K�ÆzYk_VG5M���àx{c� Ç �^XSXS_JKqMJMJKNMr\SKq�c_WfU`��^fUfCY^b
GWISK[s5IL�cfPfPK�\SlkKNMj_JKNfP�cGJKNX7GJY�GWISK�\L��GWQS_WK>Y^b
T�Y^RSOPfPK�XSK�]xOPs�KNM0Rx`7XtK�nL\SOP\Sl$��MVK�G0Y^b3ào��]���KN\o]xOP_JYk\ST�K�\oGWM0MJQSOUGW�cRLfUK
bmYk_EXtK�]xO�sKNM0 'OUGJI�fPOUT�OUGJKqX�_WKNMJY^QL_Ws�KNMN�
�¹Yk\L�^XSM'Ée� � �kXSXt_WKNMWMVKqX�Y^\LKrY^b
GWISK�MVOUÃ�s5IL�^fUfPK�\Ll^KNM�ÈÅfUY� ARL�c\LXS 'OPXxGWI�Ê
_WK�f���GWKNX¹GWY�T�YkRSOUfPK�\SKGa �Y^_W¡xOU\Sl�Rx`¹OUT�wS_WY�]xOU\Sl7GJISK�wzK�_JbmY^_WT$�c\Ls�K�Ycb�àk��]��7Ée� � Y�]kK�_efPY� 0´¿RL�c\LXS 'OPXxGWI�fPOU\L¡xMN�
�¹YkRSOPfUKrÉE� � �kXSXt_WKNMWMVKqX�Y^\SK>Ycb%GWISKEGWIS_JKNKrs5I��cfPfUKN\Sl^KqMEÈÅ�kXSXt_WKNMWM6T�OPl^_5��GJOPY^\zÊ+_JKNfP�cGJKqX�GJY,wSIx`xMJO�s��cfzT�Y^RSOPfPO»Ga`�Rx`
XtKqMJs�_JOPRSOP\Sl�ISY� As5I��c\SlkOU\Sl�MJK�_W]^K�_0_WKbmKN_JKN\LsKqM�s�Y^QSf�X�R�K�QSw¥XS�cGJKNX�OP\¹�,T$�^\S\SK�_0GW_W�^\LMJwL�c_WK�\oG�GJY�sfPOPK�\oGWMN�
h3�cRSfPK�}S� �7MJQST�T��^_JO�MJKNM>GJISK��cwLwSfUO�s��^RSOPfUOUGa`¹YcbjGJISK$MJ`xMVGJKNT$M>�^\LX¢MJwzKNsOUn�sN��GJOPY^\�Me_WK�]xOPK� �KNX�OP\�GWISO�M�MVKqsuGJOPY^\

GWY7GWISK�bmYkQS_JGJK�KN\¢s5IL�^fUfPK�\Ll^KNM>XtO�MJs�QLMJMJKNX�OU\�s5IL�cwtGWK�_�{t��h0ISK�fUKNl^KN\LX¹O�MeGWIL��G�QLMJKNX�OU\�GJISK�wS_WK�]xOUYkQLMrMVQST�T$�c_W`
G5�cRSfPKNMN�(h
�^RSfPK[}S� �,MJISY� EM�GJI���G'GJILK�_WK�OPM0\SY$Y�]kK�_WfP�^w�RzKGa �K�K�\�GWISK[MJs�Y^wzK�Ycb3GJISK�GWIS_JKNK�KÆ¥Y^_JGWM'_WK�]xOPK� �KNX�ILK�_WK^æ
GWISK�`��^XSXt_WKNMWM0XtO�Mm±aYkOU\oGeMJKGWM0Y^b+s5I��cfPfUKN\Sl^KqM��+h0ISK�T�YkMVGEsY^T�wS_WK�ILK�\LMJOU]kK>T�YkRSOUfPOUGa`7MVQLwSw�Yk_VGes�Y^QSf�X�R�K[�ks5ISOUKN]^KqX
Rx`°OP\kGWK�lk_W�cGJOP\Sl�GWISK7Ga �Y�ÉE� � T�YtXtOUn�s��cGJOPY^\LM,OU\@GJILK�s�Y^\oGJK�ÃoG�Ycbrào{^� Ç �(ÁxQLs5I£�¢MJY^fPQtGJOPY^\¤ jYkQSfPX@�^XSXS_JKqMJM
MJK�]kK�\�YcbzGJISKEbmY^QS_JGJKNK�\�s5IL�^fUfPK�\SlkKNM+ �K�fPfÀgo�c\LX,Ga �Y�T�Y^_WK'wL�c_JGJO��cfPfU`k� y \�GJILOPM6RL�^MJOPMNg^ �KEsYk\LsfPQLXtK0GWIL��GjT�YkRSOPfUOUGa`
MJQSwSwzY^_JGEOU\�ào��]���O�M'MaGWOUfPf �?�5£R���<�5� �
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F£sYkT�T�Yk\,s5IL�^_W�ksuGJKN_JO�MVGJO�sCYcbSGWISK0KÆ¥Y^_JGWM
_JKN]xOUKN jKqX�OU\,GJILOPM+MJKNsuGWOUYk\�O�M
GJIL�cG
GWISK�`��^_JKj]^KN_J`�MJw�KqsOUn�s(GWYrào��]��S�

ijKN_VG5�cOP\SfU`kgSào{^� Ç XtKN�^fPM� 'OUGJI�GJISK�XtK�nL\SOUGJOPY^\�Ycb+àk��]���´¾MJw�KqsOUn�sEbmQL\LsuGWOUYk\L�cfPO»Ga`kgxbmY^_'K�Ãt�^T�wSfUKrOP\7GWK�_WT�M0Y^b3Fev � M
�^\LX[fPOURL_W�^_JOPKNMNg�RSQtG(�cf�MJYEGJILK�T�YkRSOUfPOUGa`[MVQSwLw�Yk_VG+wS_WY^wzYkMJKNX�Rx`��¹Yk\L�^XLM
ÉE� � �c\�X��¹YkRSOUfPK0ÉE� � O�M3OUT�wSfPK�T�KN\kGWKNX
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GWIS_JYkQSl^I@ISOPl^ISfP`¤ào��]��c´¿MJwzKNsOUn�s7T�Kq�c\LMNgjMJQLs5I£�^M�T�YtXtO»nzs���GWOUYk\ÂGWY�lo�c_WRL�clkK7sYkfUfPKNsGJOPY^\£T�KNMWMJ�^l^KNM��c\�X¤ÉE� �
wS_WYcGWYtsY^f'I��c\LXSMJIL�^¡^KNMN�Äh0ISKNMJK�MJY^fPQtGJOPY^\LM� 'OPfPfE\SYcG�Kq�^MJOUfP`°GW_W�^\LMabmKN_�GJY°YcGWISK�_$YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX@T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JKqM�gxMJQLs5I7�^M'i y ÉEÎ0F[gxd�i y � Y^_'Á y FEvEæt�^\LX$OUG�O�M�QS\LsfPKN�^_(GWY, 'IL�cGjK�ÃoGWK�\oG0K�]^KN\$GJILK>wS_WOP\LsOPwSfPKNM
KNT�wLfUY�`kKNX�ISK�_WK[�c_WK�l^K�\LK�_5�cfPfU`��^wSwSfPOPsN�cRSfPK^� y \�GJILOPM'R��^MJOPMNgt jK[s�Y^\Ls�fUQ�XtK�GJIL�cGesQS_W_WK�\oG'T�YkRSOPfUOUGa`�MJQSwSwzY^_JG0bmY^_
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h0ISO�M0s5IL�cwSGJK�_�IL�kM6_WK�]xOPK� �KNX�GWISK�MaG5��GJK>Ycb%GWISK��c_JG�OP\7T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG6bmYk_'XtOPMVGJ_WOPRSQtGJKqX�YkRt±aKNsG0�^wSwSfPOPsN��GJOPY^\�M��
Fç\xQST�RzK�_�Y^b�MJ`tMaGWK�T$Mr jKN_JK�XtO�MJs�QLMJMJKNX��c\�X�K�]��^fUQL�cGJKqX�OP\¢_WK�f���GWOUYk\�GWY�GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNMrXtKnL\LKNX¢OU\
s5IL�^wtGJKN_j{t�Ch0ISK>�c\L�^fU`tMJOPM(XSOU]xO�XtKNX�GWISK>MJ`tMaGWK�T$MCOP\kGWY�GJIL_JKNKEfP��`kK�_5M���\SKGa �Y^_W¡�f���`^KN_Ng�GW_W�^\LMJw�Yk_VG(f���`^KN_6�c\LX�T�O�Xx´
XtfPK� 0�c_WK�fP��`kK�_q�
h0ISK0T�YkMVG6MVOPl^\LO»n�sN�c\oG+YcbzGJISK'wS_WY^RLfUKNT�M3_WK�f���GWKNX�GJY�wSIx`tMVO�s��^fxT�YkRSOPfUOUGa`^g^GJISKE�kXSXt_WKNMWM
T�OPl^_5��GWOUYk\
wS_WY^RLfUKNT�go 0�^M(�kXSXt_WKNMWMVKqX,Rx`�MVYkfUQSGJOPY^\LMj��G6KN]^K�_W`,MJOP\Sl^fPKEf���`^K�_q�
h0ILKewS_WY^RSfPK�T$MC_WK�f���GWKNX�GWY[T�Y^RSOPfUK>\SKGa �Y^_W¡xOU\Ll
 �K�_WKE�^XSXS_JKqMJMJKNX,Y^\SfP`�Rx`�GJ_5�c\LMJw�Yk_VGJ´��c\LX�T�O�XSXtfPK� 0�c_WK´¿fP��`kK�_CMVYkfUQSGJOPY^\LMNg^�c\�X�GWISKEwS_WY^RLfUKNT�M(_JKNfP�cGJKNX,GWY�T�YkRSOPfUK
XtKN]xOPs�KNM� �K�_WK��kXSXt_WKNMWMVKqX�Y^\LfU`¹Rx`�T�O�XSXtfPK� 0�c_WK��^wSwS_WYk�^s5ILKNMN��ßEKN\LsKkg*GJISK$ILOUlkISK�_�QSw�OU\�GWISK�wS_JY^GJYtsYkfCMaG5�^s5¡
T�Y^RLOUfPO»Ga`¢MVQSwLw�Yk_VG� 0�^MrwS_WY�]oO�XtKqX*g¥GJISK�T�Y^_WK$XtOP]^K�_5MJK� 0�^M>GJISK�MJKG�Y^b�s5IL�^fUfPK�\SlkKNMr�^XSXS_JKqMJMJKNX*��ßEY� �K�]kK�_qg�GWISK
ISOPl^ILK�_J´ÌfPK�]kK�f
MJY^fPQtGWOUYk\LM,ÈÀMVQ�s5I¢�^MeGJILK$i y ÉEÎ0Fç�c\LX�àk��]��7Ée� � T�Y^RSOPfPO»Ga`¹MWs5ISK�T�KNM5Êe jKN_JK[ILOUlkISfU`�MJwzKNsOUn�s�GJY
GWISK�OP_�_JKqMVwzKNsGJOP]^K�T�OPXSXSfUKN ��^_JK��c_5s5ISOUGJKNsGJQS_WKNMrsYkT�wL�c_WKNX�GWY�fUY� �K�_J´ÌfPK�]kK�f
T�YkRSOPfUOUGa`�MJQSwSwzY^_JG�MWs5ISK�T�KqMrMJQLs5I��^M
�¹YkRSOPfUK � v+�
ÁxKqsuGWOUYk\�}L� � _WK�]xOPK� �KNX7GJIS_WK�K�\SKGa �Y^_W¡o´Ìf���`^KN_6T�Y^RSOPfPO»Ga`�MVQLwSw�Yk_VGeMWs5ISKNT�KqME�c\�X�s�Y^\Ls�fUQ�XtKNX�GJI���GEGWISK�`� jKN_JK

\SY^G3OP\�GWISK�T$MJK�fP]^KNM3MJQtÞ�sOPK�\oG
GWY>XtKq�cfo 'O»GWI[GWISKj]��^_JOPKGa`�YcbLs5I��cfPfUKN\Sl^KqM*bÅ�^s�KNX�Ro`��^wSwSfPOPsN��GJOPY^\�M%Y^wzK�_5��GWOU\LleOP\[T�Yc´
RSOPfPKeK�\x]xOP_JYk\ST�K�\oGWMN�
ßeY� jKN]^K�_qg�GWISK�`�sYkQSfPX$MJK�_W]^KE�kM6�[MVGW�^_VGWOU\Ll�w�YkOU\oGN� y \SKeYcb¥GJISKeGJ_5�c\LMJwzY^_JGV´¿fP��`kK�_CMVYkfUQSGJOPY^\LM
XtO�MWsQLMWMVKqX[OP\,MJKNsGJOPY^\,}L� {SgqGJISK0� y Ëºâ�� � MV`tMVGJKNT sY�]^KN_JKqX�OU\�MVKqsuGWOUYk\,}S� {t� {tg�OP\oGJK�lk_W�cGJKqX[�E\SK�Ga jYk_J¡o´¿fP��`kK�_�MJY^fPQt´
GWOUYk\,�c\�X��^XLXtKNX,MVQSwLw�Yk_VG3GJYrXtKN�^fo 'OUGJI,GJILK�s5IL�^fUfPK�\Ll^KNM�_JKNfP�cGJKqX�GJYrT�Y^RSOPfPKj\SK�Ga jYk_J¡xOP\SlL��ÁtKNsuGWOUYk\,}L� }ewS_JKqMVKN\oGJKNX
Ga �Y[T�OPXLXtfUKN ��^_JKEbm_W�^T�KN jYk_J¡tMC 'ILOPs5I$bmYts�QLMVKqX$Y^\��kXSXt_WKNMWMVOP\Sl�s5I��cfPfUKN\Sl^KqMC_JKNfP�cGJKqX�GJY�T�YkRSOUfPKe\LKGa �Y^_W¡oOP\Sl��
Î�`
�kXS�cwtGWOU\Ll$bmY^_>QLMVK�OU\¹T�Y^RLOUfPK[K�\x]xOP_JYk\ST�K�\oGWME��\oQLT�RzK�_eY^bCT�Kqs5IL�c\LOPMJT$MEYcb¸GWK�\¹QLMJKNX� 'O»GWI�XtOPMVGJ_WOPRSQtGJKqX��cwLwSfUOU´
sN��GJOPY^\�M6OP\�nSÃtKqX$\SKGa �Y^_W¡tM�goMVOPl^\LO»n�sN�c\oGjOPT�wS_WY�]^K�T�KN\kG5M( �K�_WKET$�^XtK>OU\�_JKNfP�cGJOPY^\$GWY,MJQSwSwzY^_JG6bmYk_�XtO�MWsY^\L\SKNsGJKNX
Ykw�KN_W�cGJOPY^\��c\LX��^XS�^wtGJOP]^K��^wSwSfPOPsN��GJOPY^\�RzK�IL��]xOPY^QS_q�
ÁxKqsuGWOUYk\LME}S� ���c\�X¹}S�"��_JKN]oOPK� �KNX��$\xQST,R�KN_EYcbCKÆ¥Y^_JGWMERL�^MJKNX�Y^\�GWISK,�kXS�cwtG5��GWOUYk\�Y^b+K�ÃtOPMVGJOP\Sl�XtO�MaGW_JOPRSQtGWKNX

YkRt±aKNsG$�^_Ws5ILO»GWKNsuGWQS_WKNM,bmY^_�QLMJK�OU\ºT�Y^RSOPfPK�KN\x]oOP_WY^\ST�K�\oG5M��£FeM�Y^wLw�YoMVKqX°GJY�GWISK�MV`tMVGJKNT�M�XtO�MWsQLMWMVKqX¤OP\ºMVKqsu´
GWOUYk\[}S� }SgNGJISKqMVK6MJ`tMaGWK�T$M*wS_WKNMJK�_W]^KqXEGWISK6MJK�T$�c\oGWOPsNM*YcbtKÃtO�MaGWOU\LlE�c_5s5ISO»GWKNsGJQS_WKNM*OP\�Y^_5XtKN_¥GJYE_WKG5�cOP\�s�Y^T�wL�cGJOPRSOUfPOUGa`^�
ËÄISOPfPK��,\xQST�RzK�_�Ycb3sY^T�T�Y^\7GJKqs5IS\SO�pkQLKNM�ÈmKk� l��UgtXS�cGW��sY^T�wS_WKNMWMJOUYk\��c\LX�GJISK�T�Y�]xOU\Sl,Ycb
s�fUOPK�\oG�bmQS\LsGJOPY^\L�^fUOUGa`
Yk\kGWY7GWISK$lk�cGJKN ���`SÊ' �K�_WK�QLMVKqX�OP\�GJISK$XtOUÆzKN_JKN\oG�MJY^fPQtGWOUYk\LM�g*Kq�^s5I�MVYkfUQtGWOUYk\¢ 0�^M>ISOPl^ISfP`¹G5�cOPfUYk_JKqX¹GJY¹��MVOP\SlkfUK

� |o{



XtO�MVGJ_WOURSQSGJKNX£YkRt±aKNsG$�^_Ws5ILO»GWKNsuGWQS_WK^�£Ë¢K�GWISK�_WKbmYk_JK�sYk\LsfPQLXtKqXÂGWIL��G�_WKNMJKN�^_Ws5IÂOP\£GJISO�M$s��cGJKNl^Y^_W`° 0�^M�ISOPl^ISfP`
��£Í�������â���©����£���)â���?���©� J�� �HÁtOU\Ls�K¹GJILK¹wS_JYkRSfPK�T$M�_JKNfP�cGJKqX¤GWY�GJISK�T�YkRSOPfUK¹KN\o]xOP_JYk\ST�K�\oG���Æ¥KNsG7�c\x`¤XtO�MaGW_JOPRSQtGWKNX
YkRt±aKNsGe�c_5s5ISO»GWKNsGJQS_WK^gL��T�Yk_JK�l^KN\SK�_5�cf%�^wSwS_WYk�ks5I7 �Y^QSf�X�R�K�GWY$OPXSK�\oGJOUbm`�lkK�\SKN_JO�s�MVYkfUQSGJOPY^\LME�^wSwSfPOPsN�cRSfPK[�^s�_JYoMJM
MJK�]kK�_5�cf*�c_5s5ISOUGJKNsGJQS_WKNMN�
h0ISK�KÆ¥Y^_JGWM>_WK�]xOUKN jKqX¹OP\¢MJKNsuGWOUYk\LMr}S� ���^\LX�}S�"���kXSXt_WKNMWMVKqX�s5IL�^fUfPK�\SlkKNMebm_JYkT��cfPf3Y^b(GJILK�GWIS_JKNK�sN��GWK�l^Yk_JOPKNM

XtK�nL\SKqXÄOU\és5I��cwtGWK�_�{S�Hh0ISK�MVK�G�Ycb[s5IL�^fUfPK�\SlkKNM��kXSXt_WKNMWMVKqX£Ro`Äi y ÉEÎ0F�T�Y^RSOPfPO»Ga`ºMVQLwSw�Yk_VG�MJs5ISKNT�KNM$ 0�^M
lkK�\SKN_W�^fUfP`�T�Yk_JK�sYkT�wLfUK�GJK�GWIL�c\@GJI���G$�^XSXt_WKNMWMJKNX�Rx`Âàk��]��¢ÉE� � T�Y^RLOUfPO»Ga`°MJQSwSwzY^_JG�OP\SOUGJO���GWOU]kKNMN�ÂßEY� �K�]^KN_Ng
s�Y^T�wL�c_WKNX� 'OUGJI�GWISK7T�Y^RLOUfPO»Ga`�MVQLwSw�Yk_VG,YcÆ¥K�_WKNX�Rx`°ijYtXS�¹�^\LX°É'Y�]^KN_Ng
R�Y^GJI�GWISK�i y ÉEÎ0F"�^\LX°àk��]���ÉE� �
K�ÆzYk_VG5M,I��^X¤MJOPl^\SOUn�s��^\oG,lk�^wLM,OU\£_JKNfP�cGJOPY^\°GWY�XSOPMWsYk\S\SKNsGJKqXÂY^wzK�_5��GWOUYk\¤�c\�X°ÍLK�ÃxOPRSfPK�MJQSwSwzY^_JG�bmY^_$�^XS�^wtGJOP]^K
�^wSwSfPOPsN��GJOPY^\�RzK�IL��]xOPY^QS_q�wSYk_�GJISK�MJKG[Y^b�wL_JYkRSfUKNT$M��^XSXt_WKNMWMJKNX*g3i y ÉeÎ�F"�^\LX�àk��]���ÉE� � KÆ¥Y^_JGWM�lkK�\SKN_W�^fUfP`
�kXtY^wtGWKNX�GWISK��cwSwS_WYk�ks5ISKNM6��G6GWISKrK�\LX7Ycb
Át�cGa`k�c\��c_5��`k�c\��c\%½ M3_W�^\Sl^KEY^b��^XS�^wtGW�cGJOPY^\7MVGJ_5��GWK�lkOUKqMEÈÅMJKNsGJOPY^\�{S� �L� }oÊug
OÌ� Kk�UgtKNO»GWISK�_jbmQSfPfU`�GJ_5�c\LMJwL�c_WK�\oGjMJQSwSwzY^_JG0Y^_�\SY,MJQSwSwzY^_JG0�cG0�^fUfÌ�CFEfUGJISYkQSl^I�GJISO�M0T$��`�RzK�MVQSOUGW�^RSfPKebmYk_�MJY^T�K>�^wt´
wSfPO�s���GWOUYk\LMNg�GJISK�bmYk_JT�K�_3GWK�\LXSMCGJY�fUOPT�O»G(�^wSwSfPOPsN��GJOPY^\,ÍLK�ÃxOPRSOPfUOUGa`7ÈÅK^� lL�PgcRx`[ISO�XtOU\Ll�MVGW�cGJK0_WK�f���GJKqX�GWYrT�YkRSOUfPOUGa`��c\LX
s�Y^\S\SKqsuGWOU]xOUGa`tÊ� 'ILOUfPK�GJISK�f���GJGJKN_eXtK�T$�^\LXSME�^wSwSfPOPsN��GJOPY^\S´Ìf���`^KN_�MJY^fPQtGJOPY^\�M�GJIL�cGEl^K�\LK�_5�cfPfU`�OP\Ls�_JKq�^MJKr�^wSwSfPOPsN��GJOPY^\
s�Y^T�wSfPKÃtO»Ga`k�jijY^\LMJKNpoQSKN\oGJfP`^gxT�Y^RSOPfUOUGa`�MJQSwSwzY^_JG'OU\¹s�QS_J_WK�\oG'XtO�MaGW_JOPRSQtGWKNX�Y^Rt±aKqsuGe�^_Ws5ISOUGJKqsuGWQS_JKqM�OPM �?�5£R���<�5� �
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h0ISO�M+s5IL�cwSGJK�_3XtKNMWs_WOPR�KqM%GWISK�Fe_Ws5ILO»GWKNsuGWQS_WK(bmY^_+�%YtsN��GJOPY^\S´ � \LXSK�wzK�\LXtKN\oGCijY^T�wSQSGJOP\Sl Ç \o]xOP_JYk\ST�K�\oGWMjÈÅF>� � i Ç Êg
�^\,�c_5s5ISOUGJKqsuGJQL_JK6GJIL�cG+�^fUfPY� EM%T�Y^RLOUfPO»Ga`[MJQSwSwzY^_JG3GJYrR�K0�^XSXSKNX�GWYr�^\x`rYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX[T�O�XSXtfPK� 0�c_WK(bm_5�cT�KN jYk_J¡
ÈÅOÀ� K^�Pg
OPT�wSfPK�T�K�\oGW�cGJOPY^\LM�Y^b�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�OPXSXSfUKN ��^_JK$�c_5s5ISOUGJKqsuGJQL_JKqM�g%MJQLs5I°�^M�i y ÉEÎ0F�g�àk��]���ÉE� � �c\LX
Á y FEv�Ê+GJI���G�MJQSwSwzY^_JGWMj�[MJKGjY^b%T�OU\SOPT$�cf�_JKqpkQLOU_WK�T�K�\oG5M��+Fe� � i Ç OPM�s��^wtGJQL_JKqX�OU\7��MVK�GjYcb*T�YtXtQSf��c_qgk_WK�Q�MJ�^RSfUK
s�Y^T�w�Yk\SK�\oG5M0GJIL�cG>s��^\¹R�K�QLMVKqX�GJY�OP\LMVGW�c\oGWOP�cGJK�GJILK��c_5s5ISOUGJKNsGJQS_WK�bmY^_>XtO»Æ¥K�_WK�\oGeYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�OPXLXtfUKN ��^_JK
bm_5�cT�K� �Y^_W¡tM��¤ÁtQLs5I@T�YtXtOUnLKNX¤bm_5�cT�K� �Y^_W¡tM[IL��]kK7GWISK¹��GVGW_W�ksuGWOU]kK�bmKN�cGJQS_WK�GJIL�cG$T�YkRSOPfUOUGa`ÂMVQLwSw�Yk_VG$_WK�T$�cOP\LM
s�Y^T�wSfPKGJKNfU`�GW_W�^\LMJwL�c_WK�\oG�bmYk_�GJISYoMVK�w�Yk_VGWOUYk\LM,Ycb>XtO�MVGJ_WOURSQSGJKNX£�cwLwSfUO�s��cGJOPY^\LM�GJI���G�XtY�\SYcG�_JKqMVO�XtK�Y^\@T�YkRSOPfUK
IL�^_WXS ��^_JKkgC 'ISOUfPK�w�Yk_VGWOUYk\LM,GJIL�cG�XtY�_WKNMJOPXtK�Y^\@T�Y^RSOPfUK�IL�^_WXt 0�c_WK7sN�c\¤RzK¹�� ��^_JK7Y^_�QS\L�� 0�c_WK7Ycb>T�YkRSOPfUOUGa`
�kM[_WKNpoQSOP_JKqX�bmYk_[GWISK��^wSwSfPOPsN��GJOPY^\°OP\¤poQSKqMaGWOUYk\%��FEf�MVY�g
T�YtXtOUnLKNX°bm_W�^T�KN jYk_J¡tM�_WKG5�cOP\°OU\oGJKN_JYkw�KN_W�^RSOPfUOUGa`� 'OUGJI
QS\LT�YtXtOUnLKqX7bm_5�cT�KN jYk_J¡tM�OUT�wSfPK�T�KN\kGWOU\Ll,GWISK[MW�cT�K��c_5s5ISO»GWKNsGJQS_WK^�
h0ISO�M[s5IL�^wtGJKN_[XtKNMWs_WOPR�KqMrGJISK�lkK�\SKN_W�^fCFe� � i Ç �^_Ws5ILO»GWKNsuGWQS_WK�OP\LXtKNw�KN\LXtKN\kGWfU`¢Ycb'MVwzKNs�O»nzs�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX

T�O�XSXtfPK� 0�c_WK,bm_5�cT�KN jYk_J¡tMN��ijIL�^wtGJKN_¯�7K�ÃxGJK�\�XSMrGJISO�M[s5IL�^wtGJKN_�Ro`¢XtKNMWs_WOURLOU\Sl�ISY�  GJISK��^_Ws5ISOUGJKqsuGWQS_JK�s��^\¢RzK
OP\LMVGW�c\oGWOP�cGJKNX¢GWY�s_WKN��GWK$T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX�OPT�wSfUKNT�K�\oGW�cGJOPY^\LM�Y^bEi y ÉeÎ�F"�^\LX�àk��]���ÉE� � �+ÁxKNsGJOPY^\��L� � KÃx´
wSf��cOP\LM0\SYk\t´¾MaG5�c\LXS�^_WX7\SYcG5��GWOUYk\��c\�X�GWK�_WT�OP\SYkfUYkl^`$QLMJKNX7GJY$XtKqMJs�_JOPR�KrGWISK[�c_5s5ISOUGJKNsGJQS_WK^�CÁxKqsuGJOPY^\��L� {,wS_WKNMJK�\oGWM
�^\ÄY�]^K�_W]xOUKN  Ycb�GWISK��c_5s5ISOUGJKqsuGJQL_JK¹�c\�XºY^QtGWfUOP\SKNM�GJISK�_JYkfUKqM�Ycb�O»G5M7XtOUÆ¥K�_WK�\oG7f���`^K�_5MN�AÁxKNsGJOPY^\º�L� }�fPOPMVGWM�MVOUÃ
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î�ø	�&`�� �+h0ISK[Fe� � i Ç �¹Y^RSOPfPO»Ga`��¹YtXtK�f
_WKNpoQSOP_JKNT�K�\oGWM,Y^\@GJISK�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX°T�O�XSXtfPK� 0�c_WK7bmYk_� 'ILOPs5I£Fe� � i Ç s��^\¤RzK�OU\LMVGW�^\oGJO���GJKqX*�¤µeKÃxGNg�MVKqsu´
GWOUYk\LM7��� ��gj��� �Sg6��� �Â�^\LXÄ���"�ÂXtKNMWs_WOURzK�OP\¬XtK�GW�^OUf>GJISK��c_5s5ISOUGJKqsuGJQL_JKk½ M�bmYkQS_�fP��`kK�_5M��¯ÁtKNsuGWOUYk\é�L� � lkOU]kKNM$GWISK
XtKNw�KN\LXtKN\LsOPKNM>R�K�Ga jKNK�\�MJOUÃ�GWISK�_WKNpoQSOP_JKNT�K�\oGWM>�c\LX�GWISK,F>� � i Ç f���`^KN_WM'�^\LX�XtO�MWsQLMWMVKqMes�Y^\tnLlkQS_5��GJOPY^\�Y^b3GWISK
�^_Ws5ISOUGJKqsuGWQS_JKk�¹
OP\L�^fUfP`^gSMJKNsGJOPY^\��L� ��MJQST�T$�c_WOPMJKNMjGWISK[s5IL�cwSGJK�_q�

�:¬�« ���[�W[�'�,	
�����8á1[��- � �0�+������[������

h0ISO�M�MVKqsuGJOPY^\°wL_JY�]xO�XtKNM�RL�^s5¡xl^_WY^QL\LX�OU\tbmYk_JT$�cGJOPY^\°_WKNpoQSOP_JKqX�GWY�QS\�XtK�_5MaG5�c\LX¤Fe� � i Ç �3h0ISK�T�Y^RSOPfUOUGa`�T�YxXSK�f
Yk\� 'ISO�s5I�F>� � i Ç O�MjR��^MJKNX�O�M'XtK�nL\SKNX��c\�X7\SYk\t´¾MaG5�c\LXS�^_WX�\SYcG5��GJOPY^\��c\LX7GJKN_JT�OP\SY^fPY^lk`�QLMVKqX$GWY�XSKNMWs_WOURzKeGWISK
�^_Ws5ISOUGJKqsuGWQS_JKrO�M'KÃtwSf��cOP\SKNX%�

ÿý¸Í·¹¸§· 9 ÈU�U½§ú§½Ð¾.'"9 È'<ýÀ8ú
h0ISK$T�YtXtKNf(bmY^_[s�Y^T�T�QL\SOPsN��GWOUYk\LM�QLMJKNX�OP\�F>� � i Ç O�M�GJILK�lk�cGJK� 0��`¹T�YtXtK�f6XSOPMWsQLMWMJKNX�OU\°MJKNsGJOPY^\Â{t� {t� {t� � \
F>� � i Ç gkT�YkRSOPfUK'ISYoMaG5M(sYk\S\SKqsuGCGJY�_WK�T�Y^GJK'ISYoMaG5MC]xOP��MJY^wSISO�MVGJO�s���GWKNX�wS_WY�ÃtOUKqMCs��cfPfPKNX�T�Y^RSOPfUOUGa`�lo��GWK� 0��`xMN��h0ISO�M
O�MEMJISY� '\7OP\�nLl^QS_WK��L� � �Ch0ISK�GWK�_WT�OP\SYkfUYkl^`$O�M'�^M�bmY^fPfPY� EM��
� õ�ë+ñÅ÷Åø¶�¹õzì�ím·Ð�¸��¹Kº F@XtKN]xOPs�K6GWIL��GCT�Y�]^KqM�RzKGa �K�KN\�T�Y^RSOPfPO»Ga`�lo��GJKN ���`tM
�c\LX,s��c\,R�K'XtO�MWsY^\L\SKNsGJKNX� 'ISOPfUK

OU\¢GJ_5�c\�MVOUGN��h0ILK�s�Y^\S\LKNsuGWOUYk\�RzKGa �K�KN\��^\¢��ß³�c\�X¢��T�Y^RSOPfUOUGa`¹lk�cGJKN ���`�T$��`¹R�K� 'OP_JKqX�Yk_r 'OP_WK�fPKNMWM��
FE\¹��ß¶sN�c\�MVQSwLw�Yk_VG'wS_WY^lk_W�^T�MjGWIL��GE�^sGe�^M'MJK�_W]^KN_WM��^M0 �K�fPf%�^M's�fUOPK�\oGWMN�
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� õ�ë+ñÅ÷ÅñÅí�G =�ïtíNøoö�ï G»·Ð� =m¹�º F¶s�Y^T�wSQtGWK�_'GWIL��Ge�ksuGWM'�kM'��wS_WY�Ãx`�bmYk_e��ß>M�� � GeI��^M'��GEfPKN�kMaG'Yk\SK�OU\oGJKN_VbÅ�ksK
GJIS_WY^QLl^I� 'ISO�s5I��^\���ß sN�c\¹sYk\S\SKNsGEOU\��kXSXtOUGJOPY^\�GWY���GefPKN�kMaGEYk\SK� 'OU_WKNX�\LKGa �Y^_W¡7sYk\S\SKNsGJOPY^\�GJY�GWISK
� \oGJK�_W\SK�G0Yk_E����Feµ��Lh0ISK�\SK�Ga jYk_J¡��kXSXt_WKNMWMVKqMjbmY^_E�c\���â¯�c_WK��^MWMVQST�KqX$GJY�s5I��c\SlkK>]kK�_W`�_W�^_JKNfU`k�

o øoû¤õLíqø¼�¹õzìNí¶· o ��¹Kº F"sYkT�wLQtGJKN_� 'O»GWI� 'ILOPs5I°�c\���ß"s�Y^T�T�QS\LOPsN��GJKqM�]xOP���c\���âá�^M�T�KNXSOP�cGJY^_q�$FE\
ÉEß³s��^\¢sYk\oGW�cOP\¢s�fUOPK�\oG��^Mr �K�fPf(�^MrMVKN_J]kK�_rwS_JYkl^_5�cT$MN� � G�sN�c\¢R�K$�7nSÃtKNX�ILYkMVG�Yk_r��T�Y^RLOUfPK,ILYkMVGN� � \
GJISK�bmY^_WT�K�_>sN�^MJK^gzO»GrOPMr�^MWMJQST�KNX�GJY�R�K,QS\L�� 0�c_WK�GJIL�cGrOUGWMrsYk_J_WKNMJwzY^\LXtOP\Sl$wL�^_VGa`�O�Me��T�YkRSOUfPK�ILYkMVGN� � \
GJISK�f���GJGJKN_Es��^MJK^gtOUGEO�M'�^MWMVQST�KqX�GWY�s�Y^T�T�QL\SOPsN��GWKr]xO����c\¹��â��

ËÄISKN\@OUG$OPM�wL_JK�bmK�_5�cRSfPK7bmYk_$�c\@��ß×GJY�sY^\L\SKNsG$XSOU_WKNsGJfP`�GJY�GJISK�\SK�Ga jYk_J¡°_5��GWISK�_,GJI��c\£l^Y¢GJIS_WY^QSlkI@�
T�KNXSOP�cGJY^_qgtGWISK���ß sN�c\¹�^sGe�^M0OUGWMeY� '\��¢â��LFE\���âçsN�c\�_JKNfP��`�sY^\L\SKNsGJOPY^\LM�bm_WY^T×��ßeMEGJY�ÉEß>Me�c\�X�]xO�sK
]kK�_5MJ�L�

ÿý¸Í·¹¸�º 9 ÈU�U½§ú§½Ð¾.' » Ç�:+D)À��ýÀ�=x=
ÁxKqsuGWOUYk\¢{t� �S� }$XtO�MJs�QLMJMJKNX�GWISK,GJ_5�^XtK�´ÌY^Æ�R�K�Ga jKNK�\¹GW_W�^\LMJwL�c_WK�\Ls�`��^\LX¹�� ��^_JKN\SKNMWM0YcbCGWISK�wL_JYkRSfUKNT$ME_WK�f���GJKqX�GJY
T�Y^RLOUfPO»Ga`k�[Î�YcGJI��cwSwL_JYo�^s5ISKqM'IL�^X�GJISKNOU_�T�K�_WOUGWM�XtK�wzK�\�XtOU\Ll�Yk\��cwSwLfUO�s��cGJOPY^\�_WKNpoQSOP_WK�T�K�\oGWMN�rËÄISOUfPK�GJISK�MJOUT�´
wSfPK�_'wL_JYkl^_5�cT�T�OU\Sl,T�YxXSK�f*YcÆ¥K�_WKNX�Rx`$GJ_5�c\�MVwL�^_JKN\oGjT�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG' ��kM'MVQLO»G5�cRSfPKrbmY^_'MVYkT�K�ÈÅwL�c_JGJO�sQLfP�^_JfP`^g
fPK�lo�^s`SÊ'�^wSwSfPOPsN��GWOUYk\LM�g¥�� 0�c_WK�\SKqMJM0Y^b(T�YkRSOPfUOUGa`o´Ì_WK�f���GWKNX�wS_WY^RSfPK�T$M>�cfPfUY� �KNX�YcGWISK�_��cwLwSfUO�s��cGJOPY^\LMEGJY7�kXS�cwSGrXt`o´
\L�^T�OPsN�cfPfU`�GWY�s5IL�^\Sl^OP\Sl�sY^\�XtO»GWOUYk\LM��c\LX�GJISKN_JKNRx`¹OUT�wS_WY�]^K�GWISK�OP_�wzK�_JbmY^_WT��^\LsK��c\LX�ISK�\�sK,GJISK�QLMW�cRSOPfPO»Ga`¹Y^b
GWISK[��ß[�
F>� � i Ç wL_JY�]xO�XtKNM
MVQSwLw�Yk_VG
bmY^_3R�Y^GJI,sN��GWK�l^Yk_JOPKNM%Ycb��^wSwSfPOPsN��GJOPY^\�M%Rx`�wS_JY�]xO�XtOP\SleFEwLwSfUO�s��cGJOPY^\,v(_JYkl^_5�cT�T�OU\Ll

� \oGJKN_VbÅ�ksKqM�ÈÅFev � MWÊ�GJIL�cG��c_WK�sYkT�w���GJOPRSfPK¹ 'O»GWIÄOU\�XtQLMVGJ_W`@MVGW�c\�XS�c_5XSM�ÈÅK^� lL�Pg0Î�KN_J¡kK�fPK�`@ÁxYts5¡kKGWM5Ê�RSQtG� 'ISOPs5I
s�Y^\oGW�^OU\ºKÃxGW_W�¢bmQS\LsGJOPY^\LMN�¬�¹YkRSOPfUOUGa`o´ÌQS\��� ��^_JK��cwSwLfUO�s��cGJOPY^\LM$sN�c\Ä��]��cOPf'Ycb�MVYkT�K�Y^brGWISK¹T�Y^RSOPfPO»Ga`£MVQSwLw�Yk_VG
Y^ÆzKN_JKqX�Rx`�GWISK$�c_5s5ISOUGJKNsGJQS_WK^g� 'O»GWISY^QtG�MW�^s�_JOUn�s�OU\Sl�GJ_5�c\�MVwL�^_JKN\Ls`kg*Rx`�QLMJOU\Sl�GWISYkMJK�w�Yk_VGWOUYk\LM�YcbjGJISK�F>� � i Ç
Fev � GJI���Gjs�Y^_W_JKqMVwzY^\LX,GWY[GJILK>MVGW�c\�XS�c_5X�OU\LXSQLMaGW_J`$Fev � M�goRSQtG0\SY^G(GJISK>KÃxGJKN\LMJOUYk\LM�� � \7s�Y^T�wL�c_WO�MVYk\%gcT�Y^RSOPfPO»Ga`o´
�� 0�c_WK>�^wSwSfPOPsN��GJOPY^\�M�sN�c\�QLMJK>GWISK�KÃxGWK�\LXtKqX�F>� � i Ç FEv � M0GJY�T�Y^\SOUGJYk_'�c\LX���Æ¥KNsG'GJISK�MVGW��GWK�Ycb3s�Y^\S\LKNsuGWOU]xOUGa`
�^\LX�GJISK�wzK�_JbmY^_WT$�c\Ls�K>Y^b3OP\LXtOP]xOPXtQ��cf%sYkT�T�QS\SO�s��cGJOPY^\LM0OP\oGJKN_VbÅ�ksKNM�Yk\7GWISK[��ß[�
y \¤Át�cGa`k�^\L�c_5��`k�^\L�c\%½ ME_5�c\Ll^K$YcbE�kXS�cwtG5��GWOUYk\�MVGJ_5��GWK�lkOUKqM�È¸nLlkQS_WK7{t� }kÊug
GJILK�MJQSwSwzY^_JG�YcÆ¥K�_WKNX�Rx`�F>� � i Ç

 �Y^QSf�X�_5�c\Ll^K�bm_WY^TÚGWISK��^wSwSfPOPsN��GWOUYk\t´ÀGW_W�^\LMJwL�c_WK�\oGEK�\�X¹GJY�MJY^T�K� 'ISKN_JK,Y^\¹GWISK�T�O�XSXtfPK�Ycb(GWISK�MJsN�cfPK^��h0ISO�M>O�M
MJISY� '\�OU\�nLlkQS_JK���� {S�

ÿý¸Í·¹¸�ù » ¹ ½ Ä È ¾x:F¾)½ÐÈû� :$�e<��WÀ%D,ÅÆ½�ýÈ¢ú§ÈU�$'
Ç �ks5I¤Y^bEGJISK¹F>� � i Ç fP��`kK�_5M�sYk\LMJOPMVGWM,Ycb���\xQST�RzK�_�Y^brsYkT�w�Yk\SK�\oGWMN� Ç �ks5I@sYkT�w�Yk\SK�\oG�IL�^M,QSw@GJY¢GJIS_WK�K
XtOUÆ¥K�_WK�\oG�Fev � M���¼ XtY� '\LsN�cfPfÀgP½j¼ QSw¥s��^fUfÌ½+�c\LXº¼ GJQL\SOU\LlL½+FEv � MN� � be��s�Y^T�wzY^\SKN\kG,w�KN_VbmYk_JT$M�MJK�_W]xOPs�KNM[bmY^_�f���`^KN_WM
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(collaboration)

..
(no system support)
Laissez−faire

(no changes to applications)
Application−transparent

ALICE Mobility Support

Application−aware

þ'ñÅúzÿ�î�øÌ��`Â� �Ch0ISK[ÉE�c\Ll^KrYcbCFe� � i Ç F'XS�^wtGW�cGJOPY^\¹ÁoGJ_5��GWK�lkOUKqM
�^R�Y�]kK�OUG[OP\¢GWISK$wS_WYcGWYxs�Y^f(MVGW�ks5¡zg�O»G[ 'OPfUf6IL��]^K$�¢¼ XSY� '\Ls��^fUfÌ½%FEv � GJIL_JYkQSl^I� 'ISO�s5I�OP\x]^Yts��cGJOPY^\LM>bm_WY^T²QSwSwzK�_
f���`^KN_WM��^_JK$_WKNs�K�OP]^KNX%� � bE��s�Y^T�wzY^\SKN\kG,_JKqsK�OP]^KqM�QSw¥s��^fUf�M7ÈÅY^_�sN�cfPfURL�ks5¡tMWÊ>bm_WY^TãfP��`kK�_5M�R�KNfUY� çOUGNgCOUG,�cf�MVY¹I��^M
�^\¢¼ QSw¥s��^fUfÌ½�Fev � GJIS_WY^QSlkI� 'ISOPs5I�GWISO�M'IL�cwLw�KN\LM�� � b(�$sYkT�wzY^\LK�\oGEOPMe_JQL\kGWOUT�K[s�Y^\tnLlkQS_5�cRSfPK$ÈÅ�^MeMVYkT�K�Y^b
GWISK
F>� � i Ç sYkT�wzY^\LK�\oGWM'�^_JK�ÊugtOUGEIL�^M'�^\��kXSXtOUGJOPY^\L�^f+¼ GWQS\SOP\SlL½SFev � bmY^_0GWISOPMEwSQS_Ww�YoMVKk�
h0ISK�\SYcG5��GJOPY^\�QLMJKNX�bmYk_eXtKqMJs�_JOPRSOP\Sl�GJISK,OU\oGWK�_5�^suGWOUYk\�R�K�Ga jKNK�\�GJILK�Fe� � i Ç sY^T�wzY^\SKN\oGWMEO�Me�^\�KÃxGJKN\LMVOPY^\

Y^b�GJILK>GW_W�kXtOUGJOPY^\L�^fzwL_JY^GJYtsYkf¥MVGW�ks5¡$\SYcG5��GWOUYk\%gx 'ISK�_WKeGWISK[sYkT�w�Yk\SK�\oGWM0�^_JKrwSf��^sKqX�Yk\7GWY^w�Ycb
Kq�^s5I�YcGJILK�_'�c\LX
s�Y^T�T�QS\LOPsN��GJOPY^\,GW�^¡^KqM+wSfP�ksK']kK�_JGJO�s��cfPfP`�R�K�Ga jKNK�\$�^X�±V�ksKN\kG(s�Y^T�w�Yk\SK�\oG5M��+h0ISK'\SY^GW��GWOUYk\L�cftK�ÃxGJK�\�MVOPY^\LM3GWYrGJISO�M
T�YtXtK�fjOU\�sfPQLXtK�GJILK7�^XSXSO»GWOUYk\�Y^b0MJT$�cfPf(RzY�ÃxKqM�Y^\oGWY�GWISK�KqXtl^KqM�Ycb�GJISK�s�Y^T�wzY^\SKN\kG5M�GJY¹OPfPfUQLMVGJ_5��GWK�GJISK�GJIS_WK�K
Ga`xwzKNM(Y^b�FEv � MN�Ch0ISO�M(O�M6MJISY� '\$OU\�n�l^QS_WKE�L� }� 'ISKN_JK'Ga �Y[sYkT�w�Yk\SK�\oGWMNg^Kq�^s5I$IL��]xOP\Sl[�cfPfSGWIS_WK�K'Ga`xwzKNM(Y^b%FEv � MNg
OP\oGJK�_5�^sGN�

Tuning API

D
ow

nc
al

l

U
pcall

Tuning API

Upcall API

Downcall API 

Downcall API

Upcall API

Component

Component
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î�øÌ�&`Â# �Cd>Y� '\Ls��^fUfÌgSZEw¥s��^fUf%�^\LX�h�QS\LOU\Sl$Fev � µEYcG5��GWOUYk\

ÿý¸Í·¹¸æÿ $ :b'�À%D Ä È¹¾t:F¾)½ÐÈV�á:$�e<��WÀ%D?Å ½�ýÈ¢ú§ÈU�$'
� \¹GWYcG5�cfÌgSGJILK,Fe� � i Ç wS_WYcGWYxs�Y^f�MVGW�ks5¡�s�Y^\LMJOPMVGWMEYcbCnL]kK[XtO»Æ¥K�_WK�\oGrfP��`kK�_5M�gtbmYkQS_EY^b( 'ISOPs5I��^_JK[s�Y^\LMJO�XtK�_WKNX�wL�^_VG
Y^b3GWISK��^_Ws5ISOUGJKqsuGWQS_JK[�^\LX�Y^\LK�YcbC 'ISO�s5I¹OPMEs�Y^\LMJO�XtK�_WKNX�wL�^_VGEY^b3GWISK�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�OPXLXtfUKN ��^_JK�bm_5�cT�KN jYk_J¡
bmYk_� 'ISOPs5I�Fe� � i Ç OPM�RzK�OP\Sl¹OP\LMaG5�c\oGJO���GWKNX*� Ç �ks5I¢Y^bjGWISK�nL]^K�f���`^K�_5M�sYk\LMVO�MVGWMrYcb0��\xQST,R�KN_�Ycb0sY^T�wzY^\SKN\oGWM
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_WKNMJOPXSOU\Sl¢OU\@XtO»Æ¥K�_WK�\oG�wSfP�ksKqM��ÉSYk_�KÃS�^T�wLfUKkgCY^\SK�Fe� � i Ç fP��`kK�_[O�M�s��cfPfPKNX�GWISK���Y^RSOPfUOUGa`°����`kK�_7ÈÀ���
Ê,�c\LX
s�Y^\LMJOPMVGWMEYcb3Ga jY�s�Y^T�w�Yk\SK�\oG5M��CYk\SK�_JKqMVO�XtOP\Sl$Y^\�GWISK[��ß �^\LX�Y^\SK�Yk\�GWISK���â���ËÄISK�\�XSOPMWsQLMWMJOU\Sl$�^\�KN\oGJOP_JK
f���`^KN_NgoO»GE 'OPfPfzRzK�_WKbmK�_W_WKNX�GWY�KNO»GWISK�_0Rx`�OUGWMjbmQSfPf%\L�^T�K�ÈmKk� l��UgxGWISK�¼ ��Y^RSOPfUOUGa`7�
��`^K�_q½ ÊCY^_0OUGWM0�cRLRS_JKN]xOP�cGJKNX7\L�cT�K
ÈÅK^� lL�PgcGJILK�¼ ���(½ Êu�^ËÄILK�\�XtO�MJs�QLMWMVOP\Sl[��MJOU\SlkfUKEs�Y^T�wzY^\SKN\kG(Y^b%��fP��`kK�_qg�GJISKefUYts��cGJOPY^\���G6 'ILOPs5I�GJI���Gjs�Y^T�w�Yk\SK�\oG
_WKNMJOPXSKNMEÈÀ��ß[go��âAY^_(ÉEßrÊC 'OPfUfSRzKeMJQSRLMWs_WOUwSGJKNX%�FLY^_(K�Ãt�^T�wSfUKkgcGWISKEwL�^_VG(Y^b�GWISKe�¹YkRSOUfPOUGa`,����`kK�_+GWIL��G6_WKNMJO�XtKNM
Yk\�GJISK�T�YkRSOPfUK�ILYkMVG� 'OUfPf�R�K�_JK�bmK�_W_JKqX�GWY��^M�GJISK����

MH
sY^T�wzY^\SKN\oGN��SYk_,s�Y^T�w�Yk\SK�\oG5M�GJI���G,�^_JK7MJwzKNsOUn�s

GWY�GJILK,_WY^fPK�Y^b6sfPOUKN\kG�Y^_rMVKN_J]kK�_>_W�cGJISKN_EGJI��c\��7wL�c_JGJO�sQSf��c_>fUYtsN��GJOPY^\�g�GWISK�OU\SOUGJO��cf3fPKGVGWK�_rYcb(GWISK�_JYkfUK7È¿iHY^_�ÁSÊ
wSf���`^KqX7O�M'MJQSRLMWs_WOUwtGWKNX�OU\�MaGWKN�^X%�

�:¬�´ 2 �+&34��5	
�'&6	
���3�� [�0�F$��0/
3OPl^QS_WK7��� ��MVISY� EM[GJISK�Fe� � i Ç �^_Ws5ISOUGJKqsuGWQS_JK7OU\@O»G5M,KN\oGJOP_JK�Ga`^��h0ISK�T$�c±aY^_WO»Ga`�Ycb'GWISK�F>� � i Ç sY^T�wzY^\SKN\oGWM
_WKNMJOPXSKrYk\7GWISK[��ß¶�^\LX���â RzKNsN�cQLMJKrGJISK[Éeß·OPM0lkK�\SKN_W�^fUfP`$\SYcGe�kMJMJQST�KNX7GJY�RzK�T�Y^RSOPfUOUGa`o´¿�� 0�c_WK^�
F�G�GJISKrfPY� jKqMaG6fPK�]kK�fÌgt��MJK�_WOUKqM6Y^b*GJ_5�c\LMJw�Yk_VG5M>ÈÀh0v � GJY,h0vj}�OP\�nLlkQS_WKe�L� �oÊ6�c_WKeQLMJKNX$GJY,bÅ�^sOPfPO»G5��GJKrsYkT�T,Qt´

\SO�s��cGJOPY^\�R�K�Ga jKNK�\,GJISKE��ß£�^\LX�GJISKE��â�� Ç �^s5I,GJ_5�c\LMJw�Yk_VG3Ga`xwSO�s��cfPfP`�sYk_J_WKNMJw�Yk\LXSM�GJY��rwSIx`tMVO�s��^fxs�Y^T�T�QL\SOPsN��´
GWOUYk\LM6OP\oGJKN_VbÅ�ksK^gxMJQLs5I��^M�Î�fUQSK�GJYxYcGWI�Y^_ � \tbm_5�^É'KqX*�3h0ILKEGJ_5�c\�MVwzY^_JG6T�YtXtQSfPKNM��c_WKET$�c\L�^l^KNX�Rx`,GJISK����� 'ISOPs5I
Y^ÆzKN_WM>�7sYkT�T�Yk\�MJYxs5¡kKG5Ma´¿fUOP¡^K�OP\oGJK�_JbÅ�^s�K[GWY�GJILK�f���`^K�_5ME�^R�Y�]kK[O»Gq� � \�GJISO�Me 0��`^g�GJILK,���@�c\LX�GWISK,GJ_5�c\LMJw�Yk_VG
T�YtXtQSfPKNM,sY^fPf��cRzY^_5��GJK�GWY��^XLXt_JKqMJM[wS_JYkRSfPK�T$M�_WK�f���GJKqX�GJY�T�YkRSOUfPK�\SK�Ga jYk_J¡xOP\SlÂÈmKk� l��Ug3\SK�Ga jYk_J¡¢ISKGWK�_WY^l^KN\SK�OUGa`
�^\LX�MVISYk_VGJ´ÀGWK�_WT¯XtO�MWsY^\L\SKNsGJOPY^\LM5Ê3XtOPMWsQ�MJMJKNX�OP\�MVKqsuGJOPY^\�{S� ���c\�X,Yk\SKEs��kMVK'Y^b�GWISKe�kXSXt_WKNMWM+T�OPl^_5��GWOUYk\,wL_JYkRSfUKNT
ÈÀMVKqsuGJOPY^\�{S� �S� � Êu�6GJISK�MJOUGJQL�cGJOPY^\¹ 'ISKN_JK��^\�Y^wzK�\�sYk\S\SKqsuGJOPY^\¹RzKGa �K�KN\�GJISK,sfPOUKN\kGr�c\LX¹MJK�_W]^KN_e�cfP_JKq�^Xt`7KÃtOPMVGWMN�
È�SY^_r\SKN  sY^\L\SKNsGJOPY^\LMNgSGWISK��kXSXt_WKNMWM'T�OUlk_W�cGJOPY^\¹wS_WY^RLfUKNTáO�M>XSKN�cfUG> 'OUGJI�Ro`�GWISK�Áx 'OPÛ�ÛNfUOP\Sl7�
��`^KN_eXtO�MJs�QLMJMJKNX
RzK�fPY� �� Ê�h0ISK�GW_W�^\LMJw�Yk_VG0T�YxXSQSfUKqME�c\�X�GWISK[���°�c_WK�XtKNMWs_WOURzKNX�OP\�MJKNsGJOPY^\LM0��� �$�^\LX7��� �,_WKNMJw�KqsuGWOU]kK�fP`^�
y \�GJYkw�Ycb3GJISK����°MVOUGWM0GWISK�É'KNT�YcGJK � \x]kYxsN��GWOUYk\�v(_WYcGWYtsY^f(ÈÀÉ � vjÊ'�
��`^KN_N� � GeI��^M�Ga �Y�sY^T�wzY^\SKN\oGWM�GJI���G

_WKNMJOPXSK(Y^\�GWISKj��ß¤�c\�X�ÉEßÂ_WKNMJw�KqsuGWOU]kK�fP`^��h0ISK�É � v��
��`^K�_�OUT�wSfPK�T�K�\oG5M%GWISK6_WK�T�YcGWK(OP\o]kYts���GWOUYk\�wS_JY^GJYtsYkf^QLMJKNX
OP\�GJISKeY^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKE�c_5s5ISO»GWKNsGJQS_WK�bmY^_( 'ISO�s5I$Fe� � i Ç OPM(R�KNOU\Sl�OU\LMVGW�^\oGJO���GJKqX*�+h0ISKEÉ � v¤�
��`^K�_
O�M�\SYcG7s�Y^\LMJO�XtK�_WKNX¤wL�c_JG$YcbeGWISK�Fe� � i Ç �c_5s5ISO»GWKNsGJQS_WK�RLQtG�_W�cGJISKN_$��MVGW�^\LXS�^fUYk\SK�MJYcb¸Ga 0�c_WK�fP��`kK�_�XtKNMJOUlk\SKNX
GWY�OP\kGWK�_JbÅ�^s�K�GJY�GJISK�\SK�Ga jYk_J¡¢]oO��¹GWISK�ÎjKN_J¡kK�fPK�`°ÁxYts5¡^K�GWM�Fev � � y \ÂRzYcGJI¤GJISK���ß×�c\LX�GWISK�ÉEß[g
GJISK�É � v
�
��`^K�_CO�M+Ga`xwSO�s��^fUfP`�wL�^_VG(Y^b%��MaG5�c\LXS�^_WX�OPT�wSfUKNT�K�\oGW�cGJOPY^\�Ycb¥GJILKEY^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK'�c_5s5ISO»GWKNsGJQS_WK0OU\
poQSKqMaGWOUYk\%� y \$GJISK���ß�g^GWISKrÉ � v@����`kK�_(O�M�wSf��^sKqX$Y^\�GJY^w7Ycb*GJILKr����OU\�MaGWKN�^X�Ycb
�[heijv®- � v@MVGW�ks5¡¥�3h0ISK����
bÅ�ksOPfUOUGW�cGJKNM'GJ_5�c\LMJwL�c_WK�\oG0wS_WY�Ãx`xOP\Sl,GJY�GJISK[s�Y^_W_JKqMVwzY^\�XtOU\Ll�É � vÄ�
��`^K�_0Yk\7GWISK[ÉEß[�zÎ�KNs��^QLMJK>OUGEOPME\SYcGEwL�^_VG'Y^b
F>� � i Ç gxGWISOPM0f���`^KN_jO�M�\SYcGEXtKqMJs�_JOPRzKNX$bmQL_VGWISK�_0OP\7GWISOPM's5I��cwtGWK�_q� Ç ÃS�^T�wLfUKqMjY^b�Ga �Y,É � vÄ�
��`^K�_5M6�^_JKrXtO�MJs�QLMJMJKNX
OP\¹s5IL�cwtGWK�_1�S�
FeR�Y�]kK7GWISK�É � v"����`kK�_�_JKqMVO�XtKNM�GWISK�Áx 'OPÛ�Û�fPOP\Sl°����`^KN_N� � GWM�Ga �Y�sY^T�wzY^\SKN\oGWM�_WKNMJOPXtK�Yk\¤GWISK¹��ß��c\LX
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LEGEND:

Using RIP

þ'ñÀú�ÿ
î�øÌ�&`ü� �Ch0ISK[FeRLMVGJ_5�^suGEF>� � i Ç FE_5s5ISOUGJKNsGJQS_WK
��â"_JKqMVwzKNsGJOP]^K�fP`^� y \�GWISK���ß[gzGJILK�Áx 'OPÛ�ÛNfUOP\Sl�����`kK�_EOPT�wSfUKNT�K�\oGWM>GJILK�MW�cT�K,Fev � �kMEGWISK�É � vA�
��`^K�_r�c\LX
O�M�GJILK�_WKbmY^_WK$MVwzKNs�O»nzs�\SYcG[Yk\SfU`�GJY�GJILK�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WK�OP\°poQSKNMVGJOPY^\�RSQtG,�^fPMJY�GJY
GWISK�MJw�KqsOUn�s�OPT�wLfUKNT�KN\oGW��GWOUYk\°Ycb0GJI���G,�^_Ws5ISOUGJKqsuGWQS_JKk��h0ILK�_JYkfUK$Y^b0GJISO�M[wL�^_VG[Y^b0GJISK�Át 'OUÛNÛ�fPOU\Sl¢����`^KN_�OPM[GJY
OP\oGJK�_5sKNwtG(GWISYkMJKEXtY� '\LsN�cfPfPM+bm_WY^Tç�cwSwLfUO�s��cGJOPY^\LM+GWY�GJILKeÉ � vÂ����`kK�_+GWIL��G6I���]^K0GJY,XtY� 'O»GWI$_JK�bmK�_WK�\Ls�KNM+GWY�MJK�_W]^K�_
YkRt±aKNsGWM[Yk\�GJISK���ß �^\LX¢GJY¹GW_W�^\LMVf���GWK�GJISKNT ��G�¡kK�`�wzY^OP\oGWM�OU\°GWOUT�Kk� y \¢GWISK��¢â�g%GJILK�Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_
_WKNs�K�OP]^KNM�OU\x]kYxsN��GWOUYk\LM�XtKqMaGWOU\LKNX�bmYk_3MJK�_W]^KN_WM%Y^\[GWISKj��ß@�^\LX[_WKNXtOP_WKNsuG5M*GWISK�T·GWY� ��^_WXSM%GJISK0MJK�_W]^K�_3��G3O»G5M3s�QS_W_JKN\kG
fPYts���GWOUYk\%�+h0ISOPM6wL�c_JG6Y^bzGWISKrÁt 'OUÛNÛ�fPOU\Sl,����`^KN_COPMjMVwzKNs�O»nzs0GJY�GWISKeYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX,T�OPXLXtfUKN ��^_JK>�c_5s5ISO»GWKNsGJQS_WK0OU\
poQSKqMaGWOUYk\�RSQtG(OP\LXtKNw�KN\LXtKN\kGCY^bLGJILK�OPT�wSfPK�T�K�\oGW�cGJOPY^\,R�KNOU\Sl�QLMJKNX�Y^\,GJISK'��ß��ch�Ykl^K�GJISKN_Ng�GWISK�Ga jYrsY^T�wzY^\SKN\oGWM
Y^bCGJISK$Áx 'OPÛ�Û�fPOP\Sl��
��`^K�_>�^XSXt_WKNMWMEYk\SK�OP\LMVGW�^\LsK[Y^bCGJISK��^XLXt_JKqMJMeT�OUlk_W�cGJOPY^\¹wS_WY^RSfPK�T ÈÅMJKNsGJOPY^\¢{S� �S� � Êu�0 'ISKN_JK
��sfPOPK�\oG'ISY^f�XSM'�,_JK�bmK�_WK�\Ls�KeGWY���MJK�_W]^KN_jRSQSGEIL�^M�`^K�G0GJY�Y^wzK�\���sY^\L\SKNsGJOPY^\%�'È<LY^_0KÃtO�MaGWOU\Ll�s�Y^\S\LKNsuGWOUYk\LMNgkGWISK
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�kXSXt_WKNMWM(T�OUlk_W�cGJOPY^\�wS_WY^RSfPK�T³O�M6XtKq�cfUGj 'OUGJI�Ro`,GJILK>�¹YkRSOUfPOUGa`��
��`^KN_6XtO�MJs�QLMJMJKNX$�^R�Y�]kK^� Ê[h0ISK�Áx 'OPÛ�Û�fPOP\Sl,�
��`^K�_
O�MEXtKqMJs�_JOPR�KqX7OP\¹MVKqsuGWOUYk\���� �L�
FeR�Y�]kK+GJISK6Áx 'OPÛ�ÛNfUOP\Sle�
��`^KN_z_WKNMJO�XtKNMzGWISK6d>OPMWsYk\S\SKNsGJKqX y w�KN_W�cGJOPY^\�����`^KN_N� � G
IL�^M¥Ga �Y'sYkT�wzY^\LK�\oGWM*wLfP�ksKNX

Yk\�GJISK�s�fUOPK�\oGe�^\LX¹MVKN_J]kK�_EMJOPXSK�_JKqMVwzKNsGJOP]^K�fP`^� � \�nLl^QL_JK���� ��gtGJISK�sfPOUKN\oGEOPM>MVISY� '\�GWY$R�K[Yk\�GJISK,��ß �c\�X7GWISK
MJK�_W]^KN_�Yk\7GWISK�ÉEß�gSRSQtG'GWISK�_WK�]^KN_WMJK�sY^\SnLl^QS_5��GWOUYk\7O�M'�cf�MVY�wzYkMWMVOPRSfPK^� y \�GJISK[s�fUOPK�\oGeMJOPXSK^gtGWISK[deO�MWsY^\L\SKNsGJKNX
y wzK�_5��GWOUYk\7����`kK�_�OUT�wSfPK�T�K�\oG5M6GWISK�MJ�^T�KrFev � �kM6GWISK�É � v£�
��`^KN_jOP\���MVOPT�OUf��c_0 0��`�GJY,GJISK[Áx 'OPÛ�ÛNfUOP\Sl�����`^KN_N�
h0ISK�sfPOPK�\oGV´¾MVO�XtK¢wL�c_JG�Y^b[GJISK�d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GJOPY^\é�
��`^KN_7T$�c\L�^l^KqM7�£s��^s5ILK�Ycb[_WK�wLfUO�s��kM7Y^b[_JKNT�Y^GJK
MJK�_W]^KN_,YkRt±aKNsGWM$�c\�X¤�cf�MJY¢IL�kM,GJISK��^RSOUfPOUGa`�GJY�OU\oGWK�_5sK�wSG�YkQtGJlkY^OP\Sl�OP\x]^Yts��cGJOPY^\LM��c\�X¤_WKNXtOP_WKNsuG�GJILK�T;GWY�GWISK
_WK�wSfPO�s��^M( 'ISK�\�GWISKeMJK�_W]^K�_CYkRt±aKNsG6O�MC\SYcG���]��^OUf��cRLfUKk� y \�GJILKeMVKN_J]kK�_(MJOPXSK^gkGJISKed>O�MJs�Y^\S\SKqsuGWKNX y wzK�_5��GJOPY^\$�
��`^K�_
bÅ�ksOPfUOUGW�cGJKNM0_WK�wLfUO�s��cGJOPY^\�Y^b3MJK�_W]^K�_�Y^RS±aKNsuG5M0�c\LX�_JKqsYk\LsOPfUO���GWOUYk\�Ycb3T�YxXSO»nLKqX7_WK�wLfUO�s��kM6 'OUGJI�GJISKNOU_E�^QtGJILY^_WO»G5��GJOP]^K
MJK�_W]^KN_[Y^Rt±aKqsuG5M���hj`xwSOPsN�cfPfU`��cwLwSfUO�s��cGJOPY^\t´¾MJw�KqsOUn�s�bmQS\LsGJOPY^\LM��c_WK$_WKNpoQSOP_JKqX�GJY�wzK�_JbmY^_WT²_WK�wLfUO�s��cGJOPY^\%gCsYk\tÍLO�suG
XtK�GJKqsuGJOPY^\¢�c\LX¹_WKNMJY^fPQtGWOUYk\%gz�^\LX�bmYk_eGWISOPM>_WKN�^MJY^\�gSnLlkQS_JK,�L� �7MJISY� EM'GWISK�d>O�MJs�Y^\S\SKqsuGWKNX y wzK�_5��GWOUYk\�����`^KN_EY^\
GWISK�MJK�_W]^KN_>MJOPXSK�ÈÅÉeß>Êr�^MeK�T�RzKNXLXtKNX�OU\�GJISK��cwSwLfUO�s��cGJOPY^\%��h0ISK,Ga jY�w��c_JGWM>YcbCGJILK�d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\
�
��`^K�_Es�Y^fPfP�^R�Yk_W�cGJKrGJY��kXSXt_WKNMWM'Y^\LK�Ycb+GJISK�wS_JYkRSfPK�T$M'_WK�f���GJKqX�GJY$T�Y^RSOPfPK[\SKGa �Y^_W¡xOU\Ll�ÈmGJISK�wS_JYkRSfPK�T Y^bCfUYk\Slc´
GWK�_WT XtOPMWsYk\S\SKqsuGJOPY^\zÊEXtO�MJs�QLMWMVKqX¹OU\�MVKqsuGWOUYk\¢{t� �L��h0ISK�deO�MJs�Y^\S\LKNsuGWKNX y wzK�_5��GWOUYk\�����`kK�_>YcbCGJILK��^_Ws5ISOUGJKqsuGWQS_JK
O�MEXtKqMJs�_JOPR�KqX7OP\¹MVKqsuGWOUYk\����"�t�
F�G>GJISK�GWY^w�Y^b+GJISK�nLl^QS_WK[_WKNMJOPXSKNM'GWISK��^wSwSfPOPsN��GJOPY^\�GWIL��GrQLMJKNM'GWISK�T�YkRSOUfPOUGa`k´¾�cQLl^T�K�\oGJKqX�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX

T�O�XSXtfPK� 0�c_WK+bm_W�^T�KN jYk_J¡>OU\[poQSKqMaGWOUYk\%�3ÁtQLs5I[�cwSwLfUO�s��cGJOPY^\LM*T$��`rR�Kj�� ��^_JK+Y^_
QS\L�� 0�c_WK+YcbtT�Y^RSOPfUOUGa`��^M%_WKNpoQSOP_WKNX*�
� \�\SKNO»GWISK�_EsN�^MJK��^_JKrGWISK�`7s�Y^\LMJO�XtK�_WKNX�wL�c_JG'YcbCFe� � i Ç �
h3�cRSfPK��L� � MJQST�T$�c_WOPMJKNMeGJISK�_WKNMJw�Yk\LMJOURSOPfPO»GWOUKqM>Y^b6GWISK$XtO»Æ¥K�_WK�\oG[Fe� � i Ç f���`^KN_WM>Rx`¹_JKNfP�cGJOP\Sl�KN�^s5I¢fP��`kK�_>GJY

GWISK�bmYkQS_JGJK�KN\¹T�Y^RSOPfUOUGa`¹s5IL�cfPfPK�\SlkKNMN�eh0ISK�\LYcGW�cGJOPY^\¹O�MEGWIL��G��cf�MVY7QLMVKqX¹OP\¹GJISK�MVQLT�T$�^_J`�GW�^RSfUKqMeOP\�s5IL�^wtGJKN_>}
 'OUGJI@GJISK¹�kXSXtOUGJOPY^\¤Y^beGWISK¹�^MVGJK�_WO�MV¡ÄÈ

∗
Ê�GWIL��G$T$�c_W¡tM,GJIS_WK�K�YcbEGWISK�nL]^K�s5IL�^fUfPK�\SlkKNM,_JKNfP�cGJKqX°GJY¢GJILK�\���GJQL_JK

Y^b+T�YkRSOUfPK�XtKN]xOPs�KNMN�jh0ISKqMVK�s5I��cfPfUKN\Sl^KqMh�ÄRL��GJGJKN_J`$wzY� jKN_Ng�MaGWY^_5�cl^K�sN�cwL�ksOUGa`7�c\LX�wL_JYtsKqMJMJOP\Sl�w�Y� �K�_��º_WKNpoQSOP_WK
�^\��ksuGWQL�cfCOPT�wSfUKNT�K�\oGW�cGJOPY^\�Ycb�GJISK�F>� � i Ç f���`^KN_WMrOP\�Yk_WXSK�_rGJY¹RzK�XtO�MJs�QLMJMJKNX�T�KN�^\SOP\SlcbmQSfPfP`^�7Î�KNsN�cQLMJK,GJISO�M
s5IL�^wtGJKN_�XSKNMWs_WOURzKNM6GJISK ��û.�R��£����©� Fe� � i Ç �c_5s5ISOUGJKqsuGJQL_JKkgkOUG�T$�^¡^KNM6fUOUGVGWfUK�MJK�\LMJKEGWY,XtO�MWsQLMWM(GWISK��cwSwSfPO�s��cRLOUfPO»Ga`�Y^b
GWISK��cR�MaGW_W�ksuG0fP��`kK�_5M6GWY�GJISKqMVK[s5I��cfPfUKN\Sl^KqM�� � \LMVGJKq�^X*gS �K�wzYkMVGJwzY^\SKrGJILK�XtO�MJs�QLMJMJOPY^\�Ycb+ISY� AF>� � i Ç �^XSXS_JKqMJMJKNM
GWISKNMJK[s5IL�cfPfPK�\SlkKNMjGJY$s5IL�^wtGJKN_1�� 'ILOPs5I�wS_WKNMJK�\oGWM0MJw�KqsOUn�s�OP\LMaG5�c\oGJO���GWOUYk\LM0Ycb
GJISK[F>� � i Ç f���`^K�_5MN�
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y \SKjYcbSGWISK�T�YoMaG3RL�^MJO�sCbmQS\LsGJOPY^\LM3Y^bLY^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�OPXSXSfUKN ��^_JK(O�M
GJYr�cfPfUY� Âs�fUOPK�\oGWM�GJY>w�KN_VbmYk_JT·OP\x]^Yts��cGJOPY^\LM
Yk\�_WK�T�Y^GJKEMJK�_W]^K�_+YkRt±aKNsGWMN�3h
Y��^MWMVQS_WK0OU\oGWK�_WY^wzK�_5�cRSOPfUOUGa`[RzKGa �K�KN\�OPT�wSfPK�T�K�\oGW�cGJOPY^\LM(YcbzGJISKEMW�cT�K'T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JKkg6Kq�^s5I@�^_Ws5ILO»GWKNsuGWQS_WK�MJw�KqsOUnLKNM$��wS_WYcGWYtsY^f0QLMJKNX@GWY�wzK�_JbmY^_WT MJQLs5I£_JKNT�Y^GJK�OU\x]kYxsN��GWOUYk\LM��ºh0ISK
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�jïSë3÷Àø��&`�� �CFewSwSfPOPsN�cRSOPfUOUGa`�Y^b+F>� � i Ç ����`kK�_5M(GWY��¹Y^RSOPfPO»Ga`�ijI��cfPfUKN\Sl^KqM
wS_WYcGWYtsY^f%MJwzKNsOUn�sN��GJOPY^\¹XtKqMJs�_JOPRzKNM0GWISK�bmY^_WT$��GEYcb3GJILK[T�KNMWMJ�^l^KNM'�^\LX�ISY� éGWISK�`��c_WK�KÃSs5IL�^\Sl^KqX7RzKGa �K�KN\�GWISK
s�fUOPK�\oG6�c\�X�GJISKEMJK�_W]^KN_N�+ÁxY^T�K'YcbzGJILKEFe� � i Ç f���`^KN_WM3 �Y^_W¡[Rx`[GW_W�^\LMVw��c_WK�\oGJfP`[s5IL�c\Ll^OP\SlrGJISKeXSOP�^fUYkl^QSK0RzKGa �K�K�\
s�fUOPK�\oG��^\LX�MJK�_W]^KN_6�c\LX�Ro`�GW_W�^\LMVf���GWOU\Ll[MVKN_J]kK�_6_WKbmKN_JKN\LsKqM(��G�¡^KN`,wzY^OP\oGWMjOU\7GJOPT�Kk� � \�Y^_5XtK�_6bmY^_6GJISKqMVKrs5IL�c\SlkKNM
GWY$R�K�wzYkMWMVOPRSfPK^gtGWISK�_WK�T�YcGWK�OU\x]^YtsN��GJOPY^\�wS_WYcGJYts�Y^f%�c\�X7GWISK[MJK�_W]^K�_0_WKbmKN_JKN\LsKrbmY^_WT$��G'OP\�poQSKqMaGWOUYk\�T�QLMVG'bmQSfUnLf
nL]kK[_WKNpoQSOP_JKNT�KN\oGWMN� � \¢�^XSXtOUGJOPY^\�g���MJO»ÃxGWI�_JKqpoQSOU_WK�T�KN\kGE_WK�f���GWKNM0GWY$GJILK,MJQSwSwzY^_JGEbmY^_>Y^Rt±aKqsuGeT�Y^RLOUfPO»Ga`�YcÆ¥K�_WKNX
Rx`�GWISK�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WK>OP\¹pkQLKNMVGJOPY^\%�(h3�cRSfPK��L� {,fUO�MaG5M�GJISK[MJOUÃ7_JKqpoQSOU_WK�T�KN\kG5M��
F>MC�ewS_WK�fPOPT�OP\L�^_J`�\SY^GJKkgcO»G6sN�c\,R�K'YkRLMVKN_J]kKNX�GWIL��GCGWISK'MVOUÃ�_WKNpoQSOP_JKNT�K�\oGWM3�c_WK�MW��GWOPMVnLKqX[GWY�XSO»Æ¥K�_WK�\oGCKÃxGJKN\oGWM

Rx`[XtOUÆzKN_JKN\oG
Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�OPXLXtfUKN ��^_JK��c_5s5ISOUGJKNsGJQS_WKNMN�3i y ÉEÎ0F@OPM3�c\�KÃS�cT�wSfPKjY^bL�eYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�Xx´
XtfPK� 0�c_WK>�^_Ws5ILO»GWKNsuGWQS_WKe 'ISYoMVK>_JKNT�Y^GJKrOU\x]kYxsN��GWOUYk\$wS_JY^GJYtsYkfÀgkGJILK � \oGWK�_W\SKG � \oGJK�_J´ y ÉEÎ£v(_JY^GJYtsYkf3È �V� y vjÊgS�c\LX
MJK�_W]^KN_E_JK�bmK�_WK�\Ls�K�bmY^_WT$��GNgLGJISK � \oGJK�_WY^wzK�_5�cRLfUK y Rt±aKqsuG>É'K�bmK�_WK�\Ls�K7È � y É>Êug�bmQSf»n�f
_WKNpoQSOP_JKNT�K�\oGWMEÉ � ^xÉ0�t�'ßEY� 0´
KN]^K�_qgoi y ÉEÎ0FºY^ÆzKN_WM+wzYxY^_(MJQSwSwzY^_JGCbmY^_CY^RS±aKNsuGCT�Y^RLOUfPO»Ga`��c\LX,GWISK�_WKbmYk_JK'XtYxKNM+\LYcG(KN�kMVOPfP`�MJ�cGJO�Mabm`,_JKqpoQSOU_WK�T�KN\kG
Éý�L� � \�sYkT�wL�c_WOPMJY^\�gkào��]���ÉE� � O�Mj�^\�KÃS�cT�wSfPKeY^b
�c\7Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKe�^_Ws5ISOUGJKqsuGWQS_JKEGJIL�cG�Y^ÆzKN_WM
lkYoYtX�MVQSwLw�Yk_VG0bmY^_0YkRt±aKNsG�T�Y^RLOUfPO»Ga`¢È¸GJIL_JYkQSl^I�O»G5M'�^XtYkwtGJOPY^\�Ycb
��ISYkT�Ykl^KN\SY^QLMjKÃtKqsQtGWOUYk\7K�\x]xOP_JYk\ST�K�\oG5Êj�c\LX
GWISK�_WKbmYk_JK��^fPMJY�KN�^MJOPfU`�MJ�cGJO�ManLKqM�_WKNpoQSOP_JKNT�KN\oG�É1�S��ijIL�cwtGWK�_���XSOPMWsQLMWMJKNM�ISY� ³Fe� � i Ç s��^\�RzK�OP\LMVGW�c\oGWOP�cGJKNX
bmYk_jRzYcGWI�Ycb*GWISKNMJKr�^_Ws5ILO»GWKNsuGWQS_WKNMN�
h0ISKebmY^fPfUY� 'OP\Sl�MJKNsGJOPY^\LM�XtO�MJs�QLMJM(GJISKr_WKNpoQSOP_JKNT�KN\oGWM(Yk\�GJISKr_WK�T�YcGWKEOU\x]kYxsN��´
GWOUYk\¹wS_JY^GJYtsYkf(ÈÅÉ � ^xÉE}oÊugtGWISK�MJK�_W]^KN_'_JK�bmK�_WK�\Ls�K�bmY^_WT��cG�ÈÅÉ'�.^xÉ1�kÊ��c\LX�GWISK��c_5s5ISOUGJKqsuGJQL_W�^f%MVQSwLw�Yk_VG'bmYk_EY^Rt±aKqsuG
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¿ .(È � ×-Î ÓzÈhù$ÈhË!Í. Ã %U&-Èr�-ÓzÆÍ2Æ3ÌhÆ6Ô.ù�×@ÕYÍ1:È&ÌhÔ Î ÈhË!ÍFÀÕzÈhÓYÏ!ÈhÓx��ÆÓzÎ ÈhË!Í2ÈhÇ 2. 0 %U&-È�×-Ë-Ç@ÈhÓzÔ Ð�Î Ë���Í2Ó ÿ Ë-Õ��_Æ6ÓYÍ(ù ×-ÕzÍ!_È,%(Ê>ÖIÀ���Ö 2. ü .(ÈhÇ-Î ÓzÈhÌ�ÍwÎ Æ6Ë�ÆÉ�ÌhÔ Î ÈhË!Í&ÓzÈ � ×@ÈhÕYÍ2ÕbÍwÆ�� ÿ Ó2Ç-Õ ÿ Ç-Î Á*ÈhÓzÈhË!Í&ÕzÈhÓYÏ!ÈhÓ&Ô Æ3Ì ÿ Í2Î ÆËù ×-ÕzÍ!_Èy�_Æ6ÕzÕzÎ -Ô È 2.(ú � ÕzÈhÓzÏ6ÈhÓ$ÓzÈ�É|ÈhÓzÈhË-ÌhÈUù ×-ÕzÍUÌhÆË!Í ÿ Î Ë ÕzÈ�Ï!ÈhÓ ÿ Ô(ÈhË-Ç-�_ÆÎ Ë!Í2Õ ÿ Í��U&-Î Ì'& Í�&@ÈÕ2ÈhÓYÏ6ÈhÓ(Ì ÿ Ëz_ÈbÉ|Æ×@Ë-Ç 2 Ê>Ô Î ÈhË!Í2Õ(Õ�&-Æ6×-Ô ÇûÍ2ÓYÐ¶ÈhË-Ç��_Æ6Î Ë!Í2Õ>Î Ë¶ÆÓzÇ@ÈhÓ 2.1) ��ÍUù ×-ÕYÍ�_Èz�:Æ6ÕzÕzÎ @Ô ÈVÍ2Æ�ÕzÍ2ÆÓ2ÈûÕzÆ6ù$È�È�«3Í2Ó ÿ Î Ë�É|ÆÓzù ÿ Í2Î Æ6Ë Î Ë ÿ Õ2ÈhÓYÏ6ÈhÓÓ2È�ÉxÈhÓzÈhË-ÌhÈ 2 %t&-Î ÕbÎ Ë�É|ÆÓzù ÿ Í2Î Æ6Ë«ù�×@ÕYÍ,_Èr� ÿ ÕzÕ2ÈhÇ«ÉxÓzÆ6ù ÌhÔ Î ÈhË!Í Í2ÆVÕ2ÈhÓYÏ6ÈhÓÇ@×-ÓzÎ Ë-�$Î Ë!Ï!Æ3Ì ÿ Í2Î ÆË 2.1� %U&-È>Æ�(	zÈhÌ�Í��|Æ6ÓzÎ ÈhË!Í2ÈhÇ ù$Î Ç@Ç-Ô È�� ÿ ÓzÈ ÿ ÓzÌ'&-Î Í2ÈhÌ�Í2×@ÓzÈ%ù�×@ÕYÍrÕz×-���_ÆÓzÍ ÿ Í%Ô È ÿ ÕYÍ�>È ÿ ��Æ�(	2ÈhÌ�Í+ù$Æ�@Î Ô Î ÍlÐ 2
��ïtë3÷Àø���`Â� �+ÉEKNpoQSOP_JKNT�KN\oGWM0Y^\�GWISK��¹OPXLXtfUKN ��^_JK�Fe_Ws5ISOUGJKqsuGWQS_JK

T�Y^RLOUfPO»Ga`�ÈÅÉý�oÊjOU\�T�Y^_WK�XtKG5�cOPfÀ�

ÿý¸�ù®¸§· ºSÀyÂ®Á1½aD?À8ÅÆÀ&��¾ º ·�Ã � ú§½§À&��¾UÄ À À%DQ��À%D
h0ISK$F>� � i Ç �¹Y^RSOPfPO»Ga`��
��`^K�_> jYk_J¡tM>Rx`¹wS_JY�]xO�XtOP\Sl��^\¢�cfUGJKN_J\���GJOP]^K,GJY� 'IL�cGrO�M�w�KN_JI��cwLMeGJISK�T�YkMVG�w�YkwSQSf��c_
wS_WY^lk_W�^T�T�OP\Sl�OU\oGWK�_JbÅ�^sK�bmYk_'\SKGa �Y^_W¡�wS_WY^lk_W�^T�T�OP\Sl�gkGWISK�Î�K�_W¡^KNfUKN`�ÁxYts5¡^K�GWM'Fev � P � ����Q¿�6ËÄISOPfUK�\SYcGEYkRt±aKNsGV´
Yk_JOPK�\oGJKqX*g�GJISK¢ÎjKN_J¡kK�fPK�`@ÁtYxs5¡kKG5M$wS_WY^l^_5�cT�T�OP\Sl�T�YtXtKNfeO�M$RL�kMVKqXºY^\£GJISK¢sfPOUKN\kG.-�MJK�_W]^KN_��cRLMVGJ_5�^sGJOPY^\%g0�c\LX
GWISK�ÁxYts5¡kKGWM[OU\oGJKN_VbÅ�ksK7�^fUfPY� EM[�^wSwSfPOPsN��GJOPY^\�M�GJY�s�_JKq��GWK7sfPOUKN\oG,�c\LX°MJK�_W]^KN_�MJYxs5¡kKG5M���h0ISK7f���GJGJKN_,XtO�MaGWOU\Ll^QSO�MVI
GWISK�T$MJK�fP]^KNMebmY^_>KÃS�cT�wSfPK�Rx`�GJISK��cRLOUfPO»Ga`�GWY7_WKNsKNOU]kK�OU\�sY^T�OP\Sl�s�Y^\S\LKNsuGWOUYk\LMN�eh�Y�_JK�GW�^OU\�s�Y^T�wL�cGJOPRSOUfPOUGa`� 'OUGJI
GWISK>Î�K�_W¡^KNfUKN`�ÁxYts5¡kKGWM6wS_WY^l^_5�cT�T�OP\Sl�T�YtXtKNfÀgoGWISK>�¹YkRSOPfUOUGa`��
��`^KN_(_JKqpoQSOU_WKNMCGJISK>_JKNT�Y^GJKEOP\x]^Yts��cGJOPY^\�wS_WYcGWYxs�Y^f
QLMJKNX£Rx`ÂGWISK¹Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX@T�O�XSXtfPK� 0�c_WK¹�c_5s5ISOUGJKNsGJQS_WK�bmY^_$ 'ISO�s5IÄFe� � i Ç OPM$RzK�OP\Sl°OP\LMVGW�c\oGWOP�cGJKNX¤GJY°RzK
s�fUOPK�\oGR-cMVKN_J]kK�_J´ÌYk_JOPK�\oGWKNX*�
h0ISO�MEO�ME\LYcG>�^\¹QS\S_WKN�^MJY^\��cRSfPK�_JKqpkQLOU_WK�T�K�\oGq� y RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WK[O�MEOP\SISKN_JKN\kGWfU`�sfPOUKN\oGR-�MJK�_W]^KN_V´

Yk_JOPK�\oGJKqX*g¥�c\LX¹OUG�OPMEGJISKN_JK�bmY^_WK�\L�cGJQS_5�cf�GJY7K�Ãtw�KqsuGeGWIL��G>GJISK�_WK�T�YcGWK[OU\x]kYxsN��GWOUYk\¹wS_JY^GJYtsYkfPM>MVwzKNs�O»n�KNX��kMEwL�^_VG
Y^b3MJQLs5I��^_Ws5ISOUGJKqsuGWQS_JKqM6 'OPfPf*R�K�RL�kMVKqX�Y^\7GJISK�MW�cT�KrwL�c_5�^XtOPl^T�� � \�wL_JOP\LsOPwSfPK^gxOUG0 �Y^QLfPX�sK�_JGW�^OU\LfU`$RzK�w�YoMJMJOURLfUK
GWY�s�Y^\Ls�K�OP]^K�Ycb0�c\�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNsGJQS_WK,R��^MJKNX�Yk\���wS_WYcGWYxs�Y^f3GJI���G[sYkQSfPX¢\SY^G�Kq�^MJOUfP`
RzK�s��^fUfPKNX@sfPOUKN\kG.-�MJK�_W]^KN_�ÈÅw�KN_JIL�^wLM$�c\º�^MJ`x\Ls5IS_WY^\SYkQLM[T�KqMJMW�clkOU\Sl�wS_WYcGWYxs�Y^f¸Êug(RLQtG$GJISO�M��^wSw�Kq�c_5M�MVYkT�KN 'IL��G
s�Y^\oGJ_WOU]kKNX,�c\LX, jK'XtYr\SY^G+K�Ãtw�KqsuG(OUG3GWY�R�K0GWISK'sY^T�T�Y^\�s��kMVKk�
F>M+ 'OUfPftR�KEMJISY� '\,OU\$MJKNsuGWOUYk\��L� ��gc_JKqpoQSOU_WK�T�KN\kG
É � O�M'OP\LXtK�KqX�MJ�cGJO�ManLKqX7Rx`�wzY^wLQSfP�^_'Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNMN�

ÿý¸�ù®¸�º ºSÀyÂ®Á1½aD?À8ÅÆÀ&��¾ º º�Ã � � ¹ÅÄ�½r¹
F>MeXtO�MJs�QLMWMVKqX��^R�Y�]kK^gtGWISK�F>� � i Ç �¹YkRSOPfUOUGa`��
��`^K�_E�ksuG5Me�^Me��_JKNwSfP�ksKNT�KN\oG'bmY^_'GWISK�Î�K�_W¡^KNfUKN`�ÁxYts5¡^K�GWM0f���`^KN_N�
ârKN\SK�_5�cfPfU`kg�GWISK�ÁtYxs5¡kKG5M[FEv � �^fUfPY� EM�GJILK�sfPOPK�\oG,�c\�X°MVKN_J]kK�_�GJY¢MVKN\LX°�c\LX�_WKNs�K�OP]^K$XS�cGW�¹]xO���GJISK7GJ_5�c\LMJw�Yk_VG
wS_WYcGWYtsY^f�MrZed>vH�^\LX�heijv+g*RzYcGJI�Ycbj 'ISOPs5I¢Y^wzK�_5��GWK�Y^\�GJYkw�Ycb � v+�¥h0ILK,GWIS_WK�K�wS_JY^GJYtsYkfPM,ÈÅZ>dev+g�heijv·�c\LX
� vjÊ�s�Y^\LMVGJOUGJQtGWKrGJISK � \oGJKN_J\SK�G�v6_JY^GJYtsYkfzMJQSOUGJK^gt 'ILOPs5I�OPM�Rx`$bÅ�c_jGJILKrT�YoMaG'XtY^T�OP\L�c\oG0wS_WYcGJYts�Y^f¥MVQSOUGJKrbmYk_jOP\oGJK�_J´

��� {



\SK�Ga jYk_J¡xOP\Sl�sY^T�wSQSGJK�_5MN� � G(O�M+GJILK�_WKbmY^_WK0_JKq�^MJY^\L�^RSfPK(GJY�K�Ãtw�KqsuGCGJILK'T��c±aY^_WO»Ga`�Ycb�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX,T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JKqMjGJY�MJQSwSwzY^_JG�GWISK�GJ_5�c\�MabmKN_'Ycb
OP\x]^Yts��cGJOPY^\LM�Y�]kK�_0K�OUGJISKN_EheijvºY^_EZed>v+�
Z>dev£YcÆ¥K�_5Mj��sYk\S\SKqsuGJOPY^\S´ÌfPKNMWM�goQS\S_WK�fPO��cRSfPKEGW_W�^\LMVwzY^_JG�MJK�_W]xOPs�K>�^\LX�O�M�Ycb¸GJKN\�Q�MVKqX$bmY^_0�cwLwSfUO�s��cGJOPY^\LMj 'ISKN_JK

_WKN�^f»´ÌGJOPT�K�wzK�_JbmY^_WT$�c\Ls�K7_WKNpoQSOP_JKNT�KN\oGWM��c_WK�T�Y^_WK�OUT�wzY^_JGW�c\oG�GJIL�^\¤lkQL�c_5�c\oGJKNKNXÂXSK�fPOU]kK�_W`�Y^brXS�cGW�L� Ç ÃS�cT�´
wSfPKNM>OP\LsfPQLXtK�T�KNXtO���MVGJ_WKN�cT�OP\Sl7MJK�_W]xOPs�KNMe�^\LX¹\SK�Ga jYk_J¡kKNX�sYkT�wSQtGJKN_>lo�cT�KNMN� � \�s�Y^T�wL�^_JO�MVYk\%g�heijvAYcÆ¥K�_5Me�
s�Y^\S\SKqsuGWOUYk\t´ÌR��^MJKNX*gk_JKNfUO��cRSfPK'GW_W�^\LMVwzY^_JG6MJK�_W]oO�sK>�c\LX�O�M(Ga`xwSO�s��^fUfP`�QLMVKqX�bmY^_��cwSwLfUO�s��cGJOPY^\LMC 'ILK�_WK>XS�cGW��OP\oGJK�lk_JOUGa`
O�M�T�Y^_WK�OUT�wzY^_JGW�c\oG�GWIL�c\�GJOPT�K�fP`¢XtKNfUOP]^KN_J`k� Ç ÃS�cT�wSfPKNM��^_JK�GJILK$GJ_5�c\LMVbmK�_�Y^b�KNfUKqsuGJ_WY^\LOPs�T$�cOPf6�c\�X¢ �K�R�sYk\t´
GWK�\oGN�TSYk_e_WK�T�YcGWK[OU\x]kYxsN��GWOUYk\¹wS_JY^GJYtsYkfPMNg�XL��GW��OU\oGJKNl^_WO»Ga`�O�MelkK�\SKN_W�^fUfP`��7ISOUlkI�wS_WOUYk_JOUGa`^gz�c\LX�MVQLs5I¹wL_JY^GJYtsYkfPM
�^_JK�GWISK�_WKbmYk_JK�Ga`xwSO�s��^fUfP`¢R��^MJKNX�Y^\Âheijv _5��GWISK�_[GJIL�^\ÂZed>v3�CßeK�\Ls�K^g+ 'ISOPfUK$GWISK�`�T$��`¢�^fPMJY�MVQLwSw�Yk_VG,YcGJILK�_
wS_WYcGWYtsY^f�MNg�OUG�MJK�KNT$Me_WKN�kMVYk\L�cRSfPK�GJY�KÃtwzKNsGeGJILK,T$��±aYk_JOUGa`�Ycb6YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK��c_5s5ISOUGJKNsGJQS_WKNMEGJY
�cGjfPKN�^MVGjMJQSwSwzY^_JG(GJILKEGJ_5�c\�MabmKN_(Ycb%OP\x]^Yts��cGJOPY^\LMCY�]kK�_(heijv+�xFeM�MVKqsuGJOPY^\w�L� �� 'OUfPf�MJISY� �go_JKqpkQLOU_WK�T�K�\oG6Ée{�OPM��cf�MVY
MW��GWOPMVnLKNX7bmY^_'wzY^wLQSfP�^_'Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNMN�
� GCO�M+ jYk_VGWI�\SY^GJOP\SleGWIL��GCGWISK�_WK�OPM+OP\,wL_JOP\LsOPwSfPK0\SYcGWISOU\Llr '_WY^\Lle 'OUGJI$Fe� � i Ç MJQSwSwzY^_JGJOP\Sl�YcGWISK�_3GJ_5�c\�MVwzY^_JGWM

GWIL�c\�heijv+gxMJQLs5I��^M0Zed>v@Yk_0\SY^\t´ � \oGJKN_J\SK�G6GW_W�^\LMVwzY^_JGjwL_JY^GJYtsYkfPMN�3ßeY� jKN]^KN_Ngo_JKqpoQSOU_WK�T�KN\kG0Ée{,MVOPT�wSfUOUnLKqM6GWISK
XtKqMVOPl^\�Ycb(GWISK���Y^RSOPfUOUGa`¹����`kK�_q�>Î�`¹_JKqMaGW_JO�suGWOU\Ll7Fe� � i Ç GWY�heijvC´¿RL�^MJKNX�_JKNT�Y^GJK,OU\x]^YtsN��GJOPY^\¹wL_JY^GJYtsYkfPMNgLGWISK
�¹YkRSOPfUOUGa`Â����`kK�_[IL�kM,GJY¢s�Y^\LMJO�XtK�_�Y^\SfP`°sYk\S\SKNsGJOPY^\t´¿RL�kMVKqX°sY^T�T,QS\SO�s���GWOUYk\¤�c\�X°Y^\SfP`°wS_WYcGWYxs�Y^f�M[RL�kMVKqX°Y^\
GWISK�Î�K�_W¡^KNfUKN`@ÁxYts5¡^K�GWM$FEv � ��ÁxQSwLw�Yk_VG�bmYk_7Zed>v" �Y^QSf�X£_JKqpkQLOU_WK�GJISK���Y^RSOPfUOUGa`@�
��`^KN_�GJYÂ�cf�MJY�OPT�wSfPK�T�K�\oG
s�Y^\S\SKqsuGWOUYk\t´ÌfPKNMWM�s�Y^T�T�QS\LOPsN��GJOPY^\��¶ËÄISOUfPK�GWISO�M7 �Y^QSf�XÄsKN_VG5�cOP\SfP`¤RzK�wzYkMWMVOPRSfPK^g'OUG�O�M�XtYkQSRtGJbmQSf> 'ILKGJILK�_7OUG
 �Y^QSf�X¹�^XLX�]��^fUQLK�GJY7F>� � i Ç g¥MJOU\Ls�K[_WK�T�YcGWK�OU\x]^YtsN��GJOPY^\�wS_WYcGWYtsY^f�ME�^_JK�lkK�\SKN_W�^fUfP`�KN�kMVOPK�_EGJY�RSQLOUf�X¹Y^\�GWY^w¹Y^b
heijv¬GJIL�^\¢Zed>v+�%FEfUGJKN_J\L�cGJOP]^KqMEGWY7GWISK � \oGWK�_W\SKGrv(_JY^GJYtsYkf3MJQSOUGJK�sYkQSfPX¢�cf�MVY7R�K�MVQLwSw�Yk_VGWKNX*g*OUb(GWISK����¤ 0�^M
T$�^XSKeGWY�OPT�wSfPK�T�K�\oG'OU\�XtQLMVGJ_W`�MaG5�c\LXS�^_WX�FEv � M�bmYk_�MJQLs5I�wS_WYcGJYts�Y^f�M��+F'XSXtOP\Sl�MVQSwLw�Yk_VG�bmY^_'Zed>vº jYkQSf�X�_WK�f���Ã
_WKNpoQSOP_JKNT�K�\oG0É>{tgS�c\�X7lkK�\SKN_W�^fUO�MVKqX�MJQSwSwzY^_JG�bmYk_0YcGJILK�_0GJ_5�c\�MVwzY^_JG�wL_JY^GJYtsYkfPMj jYkQSf�X7_WK�T�Y�]^K>_JKqpoQSOU_WK�T�KN\kG'Ée{
s�Y^T�wSfPKGJKNfU`k�6ÁxKNsGJOPY^\��x� }�XtOPMWsQ�MJMJKNM0ISY� ¬GJISO�MEs�Y^QSf�X7RzK[XtYk\SK�OU\�bmQtGWQS_JK�]kK�_5MVOPY^\�MjY^b3F>� � i Ç �
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ÁxKqsuGWOUYk\�{t�"�t� � fPO�MaGWKNX�bmY^QL_El^KN\SK�_5�cf%�^wSwS_WYk�^s5ILKNM�GJY�XSKN�cfPOP\Sl$ 'O»GWI�GJISK,�^XSXt_WKNMWM'T�OPl^_5��GJOPY^\�wS_WY^RSfPK�T��6MJK�fPKNsGJOP]^K
RS_WYk�kXSs��kMaGqg�s�K�\oGJ_5�cf3MVKN_J]xO�sKNMNgLILY^T�K�RL�kMVKqMe�^\LX�bmY^_W ��^_WXSOU\Sl$wzY^OP\oGJKN_WMN�eh0ISK�MV`tMVGJK�T$Me_JKN]oOPK� �KNX�OP\�s5IL�^wtGJKN_>}
 �K�_WK'MVISY� '\�GWY�K�T�wSfPY�`[]��c_WOP�cGJOPY^\LM+Y^b�GWISKNMJKE�cwSwL_JYo�^s5ISKqM�GWY[�cfPfUY� @T�Y^RSOPfUKEXSK�]xOPs�KNM+GWY�R�K'fPYts��cGJKNX%� � \$_WK�f���GWOUYk\
GWY�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNXÂT�O�XSXtfPK� 0�c_WK^g(GJISK¹�^XLXt_JKqMJM,T�OUlk_W�cGJOPY^\@wS_JYkRSfPK�T T�Q�MaG$RzK�MJY^fP]^KqX°OP\@Yk_WXtKN_�GWY°MVQSwLw�Yk_VG
MJK�_W]^KN_WM�Y^\�T�Y^RSOPfPK�XSK�]xOPs�KNMN�jijfUOPK�\oG5M0T�QLMVGER�K[�^RSfPK>GWY�fUYts��cGJK[��MJK�_W]^K�_� 'ISYoMVK��^XLXt_JKqMJM0I��^M's5IL�^\Sl^KqX*�
h0ISK�bmY^QL_��^wSwS_WYk�^s5ILKNM[XtO�MWsQLMWMVKqXÂOP\@MJKNsGJOPY^\@{S� �S� � �c_WK�l^KN\SK�_5�cfPfU`�QLMJKNXÂOU\£Y^\SK�YcbEGa �Y� 0��`tM���GWIS_WY^QSlkI

K�ÃxwLfUO�sOUG>fPYxY^¡xQSw�Yk_EGJIL_JYkQSl^I¹_WKNXtOP_WKNsuGWOUYk\%�EËÄISKN\�QLMJOP\Sl�KÃtwSfPO�sOUGrfPYxY^¡xQSw%g�GJISK�sfPOUKN\oG>ISYkfPXSMr�c\¹O�XtKN\kGWO»n�K�_>bmY^_
GWISK�MVKN_J]kK�_r 'ISO�s5I�XtYxKqM�\SYcG[MJw�KqsOUbm`¹GJISK�MJK�_W]^KN_N½ M>fUYts��cGJOPY^\%��h
Y�OP\x]^Y^¡kK�GWISK$MVKN_J]kK�_qg¥GJISK$s�fUOPK�\oG�T�QLMVG�poQSK�_W`

��� }



��fPYxsN��GWOUYk\�MJK�_W]xOPs�K�GWY�YkRtGW�^OU\¢GJILK�MVKN_J]kK�_q½ MrsQS_W_WK�\oGrfPYts��cGJOPY^\�R�K�bmY^_WK�OUG�s��^\¢�cGVGJKNT�wtG�GJISK$OP\x]^Yts��cGJOPY^\%��h0ISK
fPYts���GWOUYk\ÂMVKN_J]xO�sK$ �Y^QSf�X°T$�cw�GWISK7O�XtKN\kGWO»n�K�_[GWY¢�^\Â�^XSXt_WKNMWMN�¹ÁtQLs5IÂfPYxsN��GWOUYk\ÂMVKN_J]xO�sKNM��c_WK�Ga`owLOPsN�cfPfU`�RL�^MJKNX
Yk\�Y^\LK,Y^bCGJISK�bmY^QL_r�^wSwS_WYk�^s5ILKNMeXSOPMWsQLMWMJKNX�OP\¢MJKNsGJOPY^\¢{S� �S� � ��FE\�KÃS�cT�wSfPK�Y^bj��MJ`tMaGWK�T�QLMJOP\Sl�GWISK,K�ÃtwSfUO�sOUG
fPYxY^¡xQSw��cwSwS_WYk�ks5I[O�M6Áx\SYxK�_WK�\�½ M+drµ>Á�KÃxGWK�\LMJOUYk\,XtO�MWsQLMWMVKqX�OP\$MVKqsuGWOUYk\�}L� {S� � � � \$Áx\SYxK�_WK�\%½ MCMJ`xMVGJKNT�g�GJISKEs�fUOPK�\oG
T$�cw�M(�rfUYts��cGJOPY^\t´¿OP\LXtK�wzK�\�XtK�\oG(O�XtK�\oGJOUbmK�_>È¸GJILK'ISYkMVGJ\L�^T�K�Y^b�GWISK'T$�^s5ISOP\SK' 'ISKN_JK�GWISKEMVKN_J]kK�_+_WKNMJOPXtKqMWÊ
GWIS_WY^QSlkI
��fUYxYk¡oQLw�Y^wzK�_5��GWOUYk\ÂÈ¸GJILK�drµ>Á�_JKqMVYkfUQSGJOPY^\�Ê'GJY��7MJK�_W]^K�_>fUYtsN��GJOPY^\@È¸GJILK�s�QS_J_WK�\oG � vH�kXSXt_WKNMWMEYcb6GJISK�MVKN_J]kK�_q½ M
T$�^s5ILOU\SK�Êu�
ËÄISKN\7QLMJOP\Sl,_WKNXSOU_WKNsGJOPY^\%gkGJISK�s�fUOPK�\oG0ISY^f�XSM��c\7OP\LXtKN\oGJOUnLK�_�GJI���GEsYk\kG5�cOP\LM��7ÈmwzYkMWMJOURSfP`$Y^R�MVYkfUK�GJKqÊ(fUYtsN��GJOPY^\

Y^bzGWISKeMJK�_W]^KN_N�3h0ISKEsfPOUKN\oGj��GJGJK�T�wtG5MCGWY�OU\x]^Yk¡^K�GJILK>MJK�_W]^K�_+ 'OUGJI$\SY�wS_JKqsKqXtOU\Ll�Y^wzK�_5��GJOPY^\,GJY[nL\LX�GJILKeMVKN_J]kK�_q½ M
s�QS_J_WK�\oG�fUYts��cGJOPY^\%� � bEGJILK�MJK�_W]^KN_�XtYxKNM,\SYcG�_WKNMJOPXtK���G�GWISK�KÃtw�KqsuGWKNXÂfPYts��cGJOPY^\%gC�c\@K�\oGJOUGa`�_JKqMVO�XtOP\Sl��cG�GJI���G
fPYts���GWOUYk\�MJQSwSwSfPOUKqM>�7\SK� �fUYts��cGJOPY^\¹GWY�GWISK�s�fUOPK�\oGqgzOÌ� K^�Pg*w�KN_VbmYk_JT$Me� £Í���5��£Í���©���<��� YcbCGWISK�s�fUOPK�\oGq��h0ILK,sfPOPK�\oGrO�M
K�ÃxwzKNsGJKqX�GJY�_WKGW_J`¢GJILK7OP\o]kYts���GWOUYk\°��G�GWISK7\LK� ³fUYtsN��GJOPY^\���h0ISK7_WKNXtOP_WKNsuGWOU\Ll¹K�\oGJOUGa`� jYkQSfPX�Ga`xwSO�s��^fUfP`¢GJ_5�^s5¡
GWISK�MVKN_J]kK�_�RL�^MJKNX@Y^\£Y^\LK�Y^beGWISK�bmY^QS_��^wSwS_WYk�ks5ISKNM�XtO�MJs�QLMJMJKNX@OP\£MJKNsGJOPY^\Ä{t�"�t� � �ºh0ISOPM�Ga`xwzK�Ycb��cwSwS_WYk�ks5I
 0�^M0�^XSY^wtGWKNX�OP\�ËÄOU_WK�fPKNMWM0i y ÉeÎ�F·XtO�MWsQLMWMVKqX�OP\�MJKNsGJOPY^\�}S� �L� {t� � \�ËÄOP_JKNfUKqMJM'i y ÉEÎ0F[gS�kXSXt_WKNMWMVKqM6Y^b
�^sNsKqMJM
RS_WO�Xtl^KqM>s�Y^\LMVGJOUGJQtGWK$MVKN_J]kK�_efPYts��cGJOPY^\LMN�,ijfUOPK�\oG5M>OP\x]^Yk¡^K�GWISK$�^s�s�KNMWMeRL_JO�Xtl^KqMe 'ILOPs5I¢IL��]^K�GJISK$�cRLOUfPO»Ga`�GWY�_WKNXtOU´
_WKNsGrGWISK�sfPOUKN\kG5MrGJY�YcGWISK�_��^sNsKqMJMrRS_WOPXSl^KNM> 'ISKN_JK,GJISK$MJK�_W]^KN_>T$��`¹_WKNMJOPXtK�Y^_� 'ISO�s5I�T$��`¹IL��]kK,T�Yk_JK,_JKqsK�\oG
OP\tbmY^_WT$��GWOUYk\��^R�YkQtG'GJISK�MJK�_W]^KN_N½ M� 'ISK�_WKN�^R�YkQtGWMN�
� \�RzYcGWI�GJISKjKÃtwSfPOPs�O»G3fUYxYk¡oQLw[�c\LXrGWISK6_WKNXtOP_WKNsuGWOUYk\�s��^MJK^g��^\�Y^wzK�_5��GJOPY^\�O�M�wzK�_JbmY^_WT�KNX>GJY>Y^RtG5�cOP\�GJISK�MVKN_J]kK�_q½ M

fPYts���GWOUYk\%gzRSQtGrGJISK,Ga jY��cwSwS_WYk�ks5ISKNMeXtO»Æ¥K�_r 'OUGJI�_WKNMJwzKNsuG>GJY7GJISK�sfPOUKN\kGq½ Mr�� 0�c_WK�\SKqMJM'Y^bCGJISO�M>Y^wzK�_5��GJOPY^\��>h0ISK
K�ÃxwLfUO�sOUGrfPYxY^¡xQSw��^wSwS_WYk�^s5I�_WKNpoQSOP_JKqM'GWISK�s�fUOPK�\oG��cfP ���`tM0GWY7wzK�_JbmY^_WTáGWISK�fPYxY^¡xQSw�Ykw�KN_W�cGJOPY^\¹OUGWMJK�fUbag¥ 'ISOUfPK[GWISK
Ykw�KN_W�cGJOPY^\�OU\�GJISK>_JKqXtOU_WKNsGJOPY^\$�cwLwS_JYo�^s5I�OPM6w�KN_VbmYk_JT�KqX�GJ_5�c\LMJwL�c_WK�\oGWfU`�GWY[GWISKesfPOPK�\oG��kMCwL�c_JG6Y^b*�^\$OU\x]kYxsN��GWOUYk\
�cGVGJKNT�wtGN��Î�YcGJI°�^wSwS_WYk�^s5ILKNM�_WKNpoQSOP_JK�KÃxGW_W��bmQS\LsGJOPY^\L�^fUOUGa`�Y^\�GJISK�sfPOUKN\kG�MJO�XtK�sYkT�w��c_WKNX¢GJY�GWISK7�cRLOUfPO»Ga`�GJY
wzK�_JbmY^_WT ¼ RL�^_JKk½S_JKNT�YcGJK�OP\x]^Yts��cGJOPY^\LMN�jh0ILOPMeKÃxGJ_5��bmQS\LsGJOPY^\L�^fUOUGa`7G5�c¡kKNM0GWISK�bmY^_WT×Ycb(sYtXtK�GWY�K�OUGJILK�_EwzK�_JbmY^_WT
K�ÃxwLfUO�sOUG�fPYxY^¡xQSwÂYkw�KN_W�cGJOPY^\LM,Y^_�XtKN�^f0 'O»GWI¤_WKNXtOP_JKqsuGWOUYk\LM�� � \@�kXSXtOUGJOPY^\%g(RzYcGWI@�^wSwS_WYk�^s5ILKNM� �Y^QSf�X�Ga`xwSO�s��^fUfP`
\SKNKNX�GWY�OP\LsfPQLXtK��7sfPOPK�\oGV´¿OU\LO»GWOP�cGJKNX�_WKGW_J`�bÅ�^s�OUfPOUGa`�OP\�s��kMVK[GJISK,OU\x]^YtsN��GJOPY^\�bÅ�^OUf�M�� � \�wL�c_JGJO�sQLfP�^_NgLGJISK[K�ÃtwSfUO�sOUG
fPYxY^¡xQSw��cwSwS_WYk�ks5I7O�M'MVQLRt±aKNsG'GJY$��_W�ksK�sYk\LXtOUGJOPY^\�R�K�Ga jKNK�\�MVKN_J]kK�_0fUYtsN��GJOPY^\�QSw¥XS��GWKNM'�^\LX�sfPOUKN\kG'fPYxY^¡xQSwLMNgtO»b
\SY�_WKGJ_W`�bÅ�^sOPfPO»Ga`¹O�MewL_JY�]xO�XtKNX*��ßEKN\LsKkg¥OU\�GJK�_WT$MrYcb(OP\Ls_WKN�kMVKqX�sfPOUKN\oGrsYkT�wSfUK�ÃtO»Ga`kg�GWISK�KÃtwSfPOPs�O»G�fUYxYk¡oQLw��c\LX
GWISK�_JKqXtOP_JKqsuGJOPY^\��cwLwS_JYo�^s5ISKqMjXSY�\LYcGeMJK�K�T GJY�XtOUÆzKN_EMVOPl^\LO»n�sN�c\oGJfP`^�
� \¹Yk_WXtKN_0GJY�MJY^fP]^K�GWISK��^XLXt_JKqMJM0T�OPl^_5��GWOUYk\�wL_JYkRSfUKNT�gLFe� � i Ç \SK�KqXSM'GWY7�^XtYkwtGe��GJ_5�^s5¡xOP\Sl$MJs5ILK�T�K�RL�^MJKNX

Yk\7GWISK�bmY^QS_E�^wSwS_WYk�ks5ISKNM�XtO�MJs�QLMJMJKNX7OU\¹MJKNsGJOPY^\¹{t�"�t� � �+h0ISOPM'MWs5ISKNT�K�T,QLMaG'RzK�OU\�sY^_WwzY^_5��GJKqX�OP\oGJY�GJISK�YkRt±aKNsGV´
Yk_JOPK�\oGJKqX�T�OPXLXtfUKN ��^_JKj�c_5s5ISO»GWKNsGJQS_WKCbmY^_
 'ISO�s5I�Fe� � i Ç O�M�RzK�OP\SleOP\LMVGW�^\kGWOP�cGJKqX�K�OUGJISKN_
]xO��e�^\[KÃtwSfPOPs�O»G3fUYxYk¡oQLw[Y^_
��_WKNXtOP_WKNsuGWOUYk\7T�KNs5I��c\SO�MVT�� � \�l^KN\SK�_5�cfÌgx_JKqXtOP_JKqsuGJOPY^\�T�KNs5IL�^\SO�MVT$M0IL��]kK>Y^GJISKN_EQLMJKNM�GJI��c\�GJY$MJQSwSwzY^_JGET�YkRSOPfUK
s�Y^T�wSQtGWOU\Sl��c\LX¹�^_JK�Ycb¸GJKN\�MJQSwSwSfPOUKqX¹OP\��cwSwLfUO�s��cGJOPY^\t´¿fUKN]^KNf%wS_WYcGJYts�Y^f�ME�^Mel^K�\LK�_5�cfU´ÌwSQL_JwzYkMJK�T�Kqs5IL�c\LOPMJT$M��ýLY^_

��� �



K�Ãt�^T�wSfUKkg(��fPYk�kX°RL�cf��c\�sOP\Sl�sfPQLMVGJKN_,Y^bE jKNR¤MVKN_J]kK�_5M�sN�c\ÂRzK7RSQLOUfUG�R��^MJKNX°Yk\°GJISK�_WKNXtOP_JKqsuGWOUYk\°T�Kqs5IL�c\LOPMJT
bmYkQS\LX°OP\ÂGWISK�ße`owzK�_JGJK�ÃxG�h
_W�^\LMabmKN_�v(_WYcGWYtsY^frÈÅß>h'h0vjÊwP �k{*QÌ��F MJOUT�wSfPK�s�Y^\tn�l^QS_5��GWOUYk\� �Y^QLfPX°OP\x]^YkfU]kK$Y^\SK
XtO�MJwL��G5s5ISK�_�\SYtXtK�GJY�_JKqsK�OP]^K��cfPfj_WKNpoQSKqMaG5M,�^\LXÂ_WKNXSOU_WKNsG�GJILK�T ÈÅK^� lL�Pg(QLMJOU\Sl¢GJILK�}k|!�¹h
K�T�wzY^_5�c_W`�ÉEKNXtOP_JKqsuG
_WKNMJw�Yk\LMJKqÊjY^\¹��w�KN_V´¿_WKNpoQSKNMVG'RL�^MJO�M�GJY�GJILK�fUKq�^MVGEfUYo�^XtKqX7Y^b+��MJKGEYcb+O�XtK�\oGJO�s��^f% �K�R�MVKN_J]kK�_5M�� y Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK[�c_5s5ISO»GWKNsGJQS_WKNM'�^_JK�Ga`xwSO�s��^fUfP`�OP\oGJKN\LXtKNX�GWY7MJQSwSwzY^_JGEfP�^_JlkK[XtOPMVGJ_WOPRSQtGJKqX¹�cwSwLfUO�s��cGJOPY^\LM' 'ILK�_WK[MVQLs5I
_WK�wSfPO�s���GWKNX�MVKN_J]xO�sKNMjwSf���`$�,MJOUlk\SOUn�s��^\kG0_WY^fPK^gx�c\LX7 jK>GJISKN_JK�bmY^_WKeK�ÃxwzKNsG'T�YoMaG'�c_5s5ISOUGJKqsuGJQL_JKqM(GWY�s�Y^\oGW�^OU\7MJY^T�K
MJY^_JGjY^b%_JKqXtOU_WKNsGJOPY^\�T�Kqs5IL�c\SO�MJT��+FeM� 'OPfUf¥RzKrMJISY� '\$OP\�MJKNsGJOPY^\:�L� ��g^GWISOPM�O�M�OU\$bÅ�ksuG�GJISK�s��kMVKEbmY^_0��\xQST,R�KN_jY^b
wzY^wSQLfP�^_'Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JK��^_Ws5ISOUGJKqsuGWQS_JKqM��

ÿý¸�ù®¸æÿ ºSÀyÂ®Á1½aD?À8ÅÆÀ&��¾ º ÿÆÃ 9³Á1úÐ¾�½�P � �e<�
EÈ¢½���¾ ºSÀa¿�À%D)À&�0¼HÀ�=
ËÄISKN\$QLMJOU\Sl�GWISKE_WKNXtOP_WKNsuGWOUYk\��^wSwS_WYk�ks5I�XtO�MWsQLMWMVKqX��cRzY�]^K^gcs�fUOPK�\oG5M( 'OPfUfS_WKG5�cOP\$MVKN_J]kK�_C_WKbmK�_WK�\�sKNM3GWIL��G6s�Y^\oGW�^OU\
ÈÅw�YoMJMJOURLfU`$YkRLMVYkfUK�GJK�ÊCOP\tbmY^_WT$��GJOPY^\��^R�YkQtG�GJISK�MVKN_J]kK�_q½ M(fUYts��cGJOPY^\%� � \7sN�^MJKEGWISKrMJK�_W]^KN_6\SY,fUYk\Sl^KN_6_WKNMJOPXSKNM���G6GWISK
lkOU]kK�\�fUYts��cGJOPY^\%gS��_WKNXtOP_WKNsuGWOU\Ll,KN\kGWO»Ga`7 'OUfPf�MJQSwSwSfP`���\SKN ¬fPYxsN��GWOUYk\�O�XtK�\oGWO»nLKN_0GJY�GWISK�sfPOUKN\kGq�(h0ISK�_WKNXtOP_JKqsuGWOU\Sl
KN\kGWO»Ga`rO�M�s_WOUGJO�s��cf^R�Kqs��cQ�MVKCOUGWM �4£Í�.�©�.�H��� �^\LX �*,5�5����� û.���u����� O�M%_WKNpoQSOP_JKqXEbmYk_%GJILK6sfPOUKN\oG%GJYEwzK�_JbmY^_WTéGWISK(OP\x]^Yts��cGJOPY^\%�
� \$_WK�f���GWOUYk\,GWY[GWISK �4£��R�©�©�4��� Ycb*_JKqXtOP_JKqsuGJOP\Sl[KN\oGJOUGJOPKNMNgo��wS_WY^RLfUKNT¯ 'OUGJI$GWISK>�^wSwS_WYk�ks5I,O�MCGWIL��G�O»G6_WKNpoQSOP_WKNM(�

_WKNXtOP_WKNsuGWOU\LlrKN\oGJOUGa`�GWY�_JKqMVO�XtK'��G6KN]^KN_J`[w��^MVG(fUYts��cGJOPY^\�Ycb¥K�]kK�_W`[T�Y^RSOPfUK>MVKN_J]kK�_3bmY^_6�kM+fUYk\Sl[�^M6MVKN_J]kK�_+_JK�bmK�_WK�\Ls�KNM
s�Y^\oGW�^OU\SOP\Sl�GWIL��G�_JKqXtOP_JKqsuGJOP\Sl[KN\oGJOUGa`�K�ÃtOPMVGN�¹SYk_6f��c_Wl^KET�YkRSOUfPKeKN\x]oOP_WY^\ST�K�\oG5M( 'OUGJI7�,sY^\�MVO�XtK�_5�cRLfUK'\xQST,R�KN_jY^b
MJK�_W]^KN_�fPYts��cGJOPY^\LM�ÈmOP\¹Fe� � i Ç OP\�GJISKrbmYk_JT Y^b+�¢â�MWÊgL��fP�^_JlkK>\xQST,R�KN_'Ycb
T�YkRSOUfPK�MVKN_J]kK�_5M>ÈÅ_JKqMVO�XtOP\Sl�Y^\���ßeM5Ê
�^\LX�bm_WKNpoQSK�\oG�T�Y^RSOPfUOUGa`�YcbEISYoMaG5M�gC �K7K�Ãtw�KqsuG��¢sYk\LMVO�XtKN_W�^RSfUK7\oQLT�RzK�_�Ycbe_WKNXtOP_WKNsuGWOU\Ll�K�\oGJOUGJOPKNM�GJY�KÃtO�MaG���G
�^\o`7w�YkOU\oG'OU\�GJOPT�K^�(h0ISKqMVK�KN\kGWO»GWOUKqM's��^\S\SYcG'K�ÃxO�MVG0OP\LXtK�nL\SOUGJKNfU`¥æSOUG'OPM0OPT�w�Yk_VG5�c\oG0bmY^_0GJILK�MJ`tMaGWK�T�½ M'MJsN�cf��cRSOPfUOUGa`
GWIL��G�GJISKN`°R�K�_WKNs`ts�fUKqX° 'ISK�\¤GJISKNOU_�wS_WKNMJK�\�sK�O�M�\SY¢fPY^\Ll^K�_,_JKqpoQSOU_WKNX%��h0ISK�O�MJMJQSK�sN�c\@R�K��^XSXS_JKqMJMJKNX�OP\@�
\xQST,R�KN_jY^b% ���`tMN� y \SK>�cwSwS_WYk�ks5I�OPM6GJY�GJ_5�^s5¡,GJISKr\xQST�RzK�_jYcb%_WKbmK�_WK�\�sKNM6ISK�f�X$Rx`$sfPOUKN\oGWMrÈ¸GJIL_JYkQSl^I�_WKbmKN_JKN\LsK
s�Y^QS\oGJOP\SlxÊ[�c\�X°XtKNMVGJ_WY�`xOU\Sl¹_WKNXSOU_WKNsGJOP\Sl�K�\oGWO»GWOUKqM[bmYk_� 'ISO�s5IÂ\SY¢_JK�bmK�_WK�\Ls�KNM�K�ÃxO�MVGN�¢h0ILOPM,�cwSwS_WYk�ks5I�_JKqpkQLOU_WKNM
s�Y^T�T�QS\LOPsN��GJOPY^\�RzKGa �K�K�\�sfPOPK�\oGWM��^\LX�_WKNXSOU_WKNsGJOP\Sl�K�\oGJOUGJOPKNM�KN]^K�_W`�GJOPT�K$_JK�bmK�_WK�\Ls�KNM��c_WK$s_WKN�cGJKNX%g%XtKNMVGJ_WY�`^KqX
�^\LX�s�Y^wSOPKNX*��FE\LYcGJILK�_��cwSwL_JYo�^s5I�OPM>GWY7fPOUT�OUG>GWISK�GWOUT�K�bmY^_r 'ISO�s5I���lkOU]kK�\�_WKbmKN_JKN\LsK,OPM>]��cfPOPX@ÈmfPKN�kMVOP\SloÊe�c\LX
�^fUfPY� ·_JKqXtOU_WKNsGJOP\Sl�KN\kGWO»GWOUKqMEGWY7RzK,XtKNfUK�GJKqX� 'ISKN\��cfPf
_WKbmKN_JKN\LsKqM0GJI���G�_JK�bmK�_EGWY�GWISK�T��c_WK[¡x\SY� '\¹GWY�IL��]kK[KÃx´
wSOP_WKNX*�°h0ISK��cwSwS_WYk�ks5I°_JKqpoQSOU_WKNM�fUKqMJM�sYkT�T�QS\SO�s��cGJOPY^\ÂRzKGa �K�KN\°GJILK�wL�^_VGWOUKqM[GWIL�c\¤GJISK�_WKbmK�_WK�\�sK7s�Y^QS\oGJOP\Sl
�^wSwS_WYk�^s5I�RSQSG>OP\LMaGWKN�kX�_JKqpkQLOU_WKNM>sfPOUKN\kG5M'GWY7MVKNfUKqsuGWOU]kK�fP`�_WK�\SKN ¶MVKN_J]kK�_E_WKbmKN_JKN\LsK�fPKN�kMVKqMe��G>]��^_JOPY^Q�MEOP\kGWK�_W]��cf�M��
ßeK�\Ls�K^g�RzYcGWI��^wSwS_WYk�ks5ISKNM>_JKqpoQSOU_WK�sY^\�MVO�XtK�_5�cRLfUK�sYkT�wLfUK�ÃxOUGa`¹OP\¢_WK�f���GWOUYk\�GWY�_WKbmKN_JKN\LsK�T$�c\L�^l^KNT�KN\oGNg*KNMJwzK´
s�OP�^fUfP`�Y^\�GWISK�sfPOUKN\kG�MVO�XtKk��Fe\¢�^f»GWK�_W\L��GWOU]kK,�cwLwS_JYo�^s5I�O�MeGWY7wS_WY�]xOPXSK,sfPOPK�\oGWM> 'O»GWI¢�7bÅ�cfPfUR��^s5¡�T�Kqs5IL�c\LOPMJTÚOU\
GWISKebmYk_JT³Y^b��c\7�kXSXtOUGJOPY^\L�^f�KN\LXtwzY^OP\kG'sYk\oGW�cOP\SOP\Sl�GWISKefPYts���GWOUYk\�Ycb��,MVKqsYk\LXS�c_W`�K�\oGJOUGa`�GJIL�cG0sN�c\�wzK�_JbmY^_WT�GWISK
_WKNXtOP_WKNsuGWOUYk\%�
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Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK,�^_Ws5ILO»GWKNsuGWQS_WKNMN�eh0ISK�YcGJILK�_��cwSwS_WYk�ks5I
O�MjGJY�_JKqpkQLOU_WK'GJILKrs�fUOPK�\oG�GJY�MVQSwLwSfU`�GWISK�XtKG5�cOPfPM�XtQS_WOU\Ll�GWISK>OP\x]^Yts��cGJOPY^\%�+h0ISO�MjMJK�KNT$MjfPOP¡^K>��\L��GWQS_5�cf¥MVYkfUQtGWOUYk\%g
RzKNsN�cQLMJK�GJISK7s�fUOPK�\oG[�cfP_WKN�^XS`�ISY^f�XSM���MJK�_W]^K�_�_WKbmKN_JKN\LsK$sYk\oGW�cOP\SOP\Sl�GJISK�XtK�GW�^OUf�M[�c\�X�O�M[�cfP_WKN�^XS`¹OU\x]^YkfU]kKNX�OU\
s�Y^T�T�QS\LOPsN��GJOPY^\� 'OUGJI�GJISK�_WKNXSOU_WKNsGJOP\Sl,KN\oGJOUGa`���G0GWISK�GJOPT�K� 'ISK�\�GJILK�K�\LXtwzY^OP\oGeXtKG5�cOPfPM'�^_JK�\SKNKNXtKqX*�
h0ISK�K�\�Xtw�YkOU\oG¹XtKG5�cOPfPM�s��^\¬RzK�GW_W�^\LMJT�OUGVGWKNXébm_JYkT�GWISK�sfPOUKN\kG�GJY@GJILK�MJK�_W]^KN_7OP\éGa �Y¤T$�c\S\LK�_5M�� y \SK

wzYkMWMVOPRSOPfUOUGa`�OPM�GJY�fPKG�GWISK���âÚ_WKNpoQSKNMVG[GWISK�KN\LXtwzY^OP\oGWM�ÈmY^_,GJILK7bmQSfPf'MVKN_J]kK�_[_WKbmKN_JKN\LsK�Ê�K�ÃxwLfUO�sOUGJfP`�bm_JYkT²GWISK
s�fUOPK�\oG�RzKbmY^_WK�GJILK¹OU\x]^YtsN��GJOPY^\£l^YxKqM$�cISKq�^X*�¬h0ILOPM��^wSwS_WYk�ks5I¤l^OP]^KqM�GJISK¹_WKNXSOU_WKNsGJOP\Sl�K�\oGJOUGa`@�ks�sKqMJM�GWYÂ�c\x`

��� �



XtK�GW�^OUf�MCOUG(T�OPl^IoGC\SKNKNX*�CßEY� �K�]kK�_qgqGJISO�MCRzK�IL��]xOPY^QS_+KNMWMJK�\oGJO��cfPfU`�OU\x]^YkfU]kKNM
GJILKEsfPOUKN\kG6�^\LX�MVKN_J]kK�_CMV 'OUGWs5ILOU\Sl�_WY^fPKNM
ÈmGJISK�MJK�_W]^K�_�O�Mj_WKNpoQSKqMaGWOU\Ll�OP\tbmY^_WT$��GJOPY^\7bm_JYkT³GJISK�sfPOPK�\oG5Ê��c\�X$GJILK�_WKbmY^_WK�sY^\�MaGWO»GWQtGJKqM���MJOUlk\SO»nzs��c\oG�KÃxGJKN\LMVOPY^\
GWY�GJISK$MVGW�c\�XS�c_5X¢s�fUOPK�\oG.-�MJK�_W]^K�_�XtO��cfPY^lkQSK^��FEf�MVY�g%GWISOPM�Ga`owzK�Ycb�bmQS\LsGJOPY^\L�^fUOUGa`�IL�kMrbmK� çl^K�\LK�_5�cfC�cwSwLfUO�s��cGJOPY^\LM
ÈÀsY^T�wL�^_JKqX$bmYk_jK�Ãt�^T�wSfUK>GJY,GJILKrT,QSfUGJOU´ÌKN\LXtwzY^OP\kG'_WKbmKN_JKN\LsKebmY^_WT��cGWM0XtO�MJs�QLMWMVKqX��cRzY�]^K�Ê6�^\LX� �Y^QSf�X$GWISK�_WKbmYk_JK
\SY^G'\SKNs�KNMWMJ�^_JOPfU`�RzK�KÃtw�KqsuGWKNX7GJY�KÃtO�MaG0OU\�GJILK�T��c±aY^_WO»Ga`�Y^b
Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX$T�O�XSXtfPK� 0�c_WKr�^_Ws5ISOUGJKqsuGWQS_JKqM��+h0ISK
Y^GJISKN_ewzYkMWMVOPRSOPfUOUGa`7O�M'GWY�OU\�sfPQLXtK�GWISK�KN\LXtwzY^OP\kGrXtKG5�cOPfPMeOU\�GWISK�_WKNpoQSKqMaGERx`�K�T�RzKNXLXtOU\Ll�O»G>OU\�Y^GJISKN_eXS�cGW��GJI���G
O�M�GW_W�^\LMJT�OUGVGWKNXºbm_WY^T�GJILK¢sfPOPK�\oG7GWY°GJISK�MJK�_W]^K�_��kM�wL�^_VG�Ycb�GJILK�OP\o]kYts���GWOUYk\%� hj`owLOPsN�cfPfU`kg'Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK[�c_5s5ISO»GWKNsGJQS_WKNM0QLMJK[YkRt±aKNsG>�c\LX�T�KGWISYtX¹O�XtK�\oGJOUnLKN_WMEMJQSwSwLfUOPKNX¹XtQL_JOP\Sl7�^\�OP\x]^Yts��cGJOPY^\�GJI���G>�^fUfPY� 
GWISK�MJK�_W]^K�_0wS_WYtsKqMJM0_WKNs�K�OP]oOP\Sl�GJILK[OU\x]kYxsN��GWOUYk\7GWY$OPXtKN\oGJOUbm`7GWISK�GW�^_JlkKGeMJK�_W]^K�_0YkRt±aKNsGe�c\LX�GJILK[T�KGJILYxX�RzK�OP\Sl
OP\x]^Y^¡kKNX*�CÁxOP\LsK�GWISO�M'OPM'MVGW�^\LXS�^_WX�R�KNIL��]xOUYkQS_0OU\�YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX$T�O�XSXtfPK� 0�c_WK^gxGWISOPMe�cwSwS_WYk�ks5I�O�M'T�Y^_WK>fPOU¡kK�fP`
GWY�RzKEl^KN\SK�_5�cfPfU`��cwSwLfUO�s��^RSfUKEGJIL�^\$GJISKeOPXtKq��Ycb�MJ 'OUGWs5ISOP\Sl�GWISKEGa �Y�wL�c_JGJOPKNMN½^_WY^fPKNMN� � \�GJISO�Mjs�Y^\oGJK�ÃxGNg^OUGjO�Mj jYk_VGWI
\SY^GJOP\Sl�GJIL�cG'R�Y^GJI��cwSwS_WYk�ks5ISKNMj �K�_WK>KNT�wLfUY�`kKNX�OP\�ËÄOU_WK�fPKNMWMEi y ÉEÎ0F¯ÈÀMVKqsuGJOPY^\�}S� �L� {^ÊgxRSQtG'GJI���G0GJISKrbmKq��GJQL_JK
 'ISO�s5I��cfPfUY� �KNX[GJISKEMJK�_W]^KN_�GWYr_WKNpoQSKqMaGCOUGWM+Y� '\,_JK�bmK�_WK�\Ls�Kjbm_WY^T·GWISKEsfPOPK�\oGCIL�^X,Y^\SfP`[_WKNs�K�\oGJfP`�R�KNK�\�OP\kGW_JYtXtQ�sKNX
OP\�GJISK�f���GWKNMVG0]kK�_5MVOPY^\�Ycb3GJISK,i y ÉeÎ�FH_WK�T�YcGWK�OU\x]^YtsN��GJOPY^\�wS_WYcGJYts�Y^fÌ�
Z>MVOP\Sl�GJILK[XS��G5��n�K�f�XSME�cfP_WKN�^XS`�OU\�sfPQLXtKNX�OP\�MVKN_J]kK�_0_WKbmK�_WK�\�sKNM'�^fPMJY�IL�^M'�^\SYcGWISK�_E�kXt]��c\oGW�^l^Kk�6ârK�\SKN_W�^fUfP`^g

��heijv(´ÌRL�kMVKqX°MVKN_J]kK�_[wL_JYtsKqMJM[OPM,OPXSK�\oGJOUnLKNXÂRo`¢GJILK7ISYoMaGW\L�cT�K7�^\LX�w�Yk_VG,\oQLT�RzK�_�Y^\° 'ISO�s5I�GJISK�MVKN_J]kK�_[O�M
_WQS\S\SOP\Sl���h0ISK7XS�cGW�¹MJQSwSwSfPOUKqXÂ�^M[wL�c_JG�YcbE�^\°OU\x]^YtsN��GJOPY^\�_WKNpoQSKqMaG�Ga`xwSO�s��^fUfP`¢OP\Ls�fUQLXSKNM��^\°Y^Rt±aKqsuG�O�XtKN\kGWO»n�K�_
GWIL��G��cfPfUY� EM'GJISK�MVKN_J]kK�_EwL_JYtsKqMJMEGJY7XSOPMJwL��G5s5I¹GJILK�OP\o]kYts���GWOUYk\�GJY7GJISK��cwSwS_WY^wL_JO���GWK�MVKN_J]kK�_EYkRt±aKNsGN�rßEY� �K�]^KN_Ng
YkRt±aKNsG>O�XtK�\oGJOUnLKN_WMr�c_WK[\SY^G>\SKqsKNMWMW�c_WOUfP`�QL\SOPpoQSK��^s�_JYoMJMEMJK�_W]^KN_ewS_WYtsKqMJMJKNMN�1SYk_eGWISK�wLQS_JwzYkMJKNM>Ycb(_WKNXSOU_WKNsGJOPY^\%g
GWISOPMrT�KN�^\LM>GJIL�cGrKq�^s5I�T�YkRSOUfPK�MVKN_J]kK�_ET,QLMaG�T$�cOP\oGW�cOP\¢��MVKNwL�c_5��GWK�_WKNXtOP_WKNsuGWOU\Ll�K�\oGJOUGa`ÂÈm_WQS\S\LOU\Sl�Y^\�O»G5M>Y� '\
wzY^_JG5Ê'�cGEKN�ks5I�fPYts��cGJOPY^\�O»GeI��^M']xO�MVOUGJKqX*�6ËÄISOPfPK�GJISO�MEO�M'\SY^Ge\SKqsKNMWMW�c_WOUfP`���wS_WY^RSfPK�T�gSOUG>XtYxKNMeMVKNK�TÚMVYkT�KN 'IL��G
 0�^MVGJK�bmQSfÀ� � b
GJISK�XS�cGW��nLK�f�XSM'�c_WKrR�KNOU\Sl�T�YtXtO»n�KNX7bmY^_0YcGWISK�_0wSQS_WwzYkMJKNM0�^M0XtO�MJs�QLMWMVKqX7�cRzY�]^KkgkOUGEMVKNK�T$M0\L�cGJQS_5�cf
GWY[�cf�MVY�OP\LsfPQLXtKe�^\,O�XtKN\kGWO»n�K�_CbmYk_CGJISK'T�YkRSOUfPKEMJK�_W]^K�_+wS_WYtsKqMJMCMJQLs5I�GJIL�cG6��MVOP\SlkfUK0_WKNXtOP_JKqsuGWOU\Sl�KN\kGWO»Ga`�s��^\�MJK�_W]^K
T,QSf»GWOUwLfUK�T�Y^RLOUfPK[MVKN_J]kK�_5M��
y \7GJISK�RL�kMVO�M6Y^b%GJILOPM'XtO�MWsQLMWMVOPY^\�go �Kr_JKqpkQLOU_WKEGWIL��G'OUG�RzK�w�YoMJMJOURLfUK>GJY�MaGWY^_WKrMJY^T�KrKÃxGJ_5�[OP\tbmYk_JT$��GWOUYk\7OP\��

MJK�_W]^KN_E_JK�bmK�_WK�\Ls�K��c\�X�GJISO�M>OU\tbmYk_JT$�cGJOPY^\�T,QLMaGrR�K,wL�^MWMJKNX�bm_WY^T�sfPOUKN\oGeGJY�MVKN_J]kK�_eXSQS_JOP\Sl�OP\x]^Yts��cGJOPY^\%�>FeM> jK
 'OPfUfCMJISY� ·OU\�MVKqsuGWOUYk\	�S� �LgzGJILOPM>OPM��7_JKq�^MJY^\L�^RSfUK�_WKNpoQSOP_WK�T�K�\oGNgz 'ISO�s5I�O�M>MW��GWOPMVnLKqX�bmY^_���\xQST,R�KN_>Y^b(w�YkwSQSf��c_
T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNMN�

ÿý¸�ù®¸FE ºSÀyÂ®Á1½aD?À8ÅÆÀ&��¾ º E�Ã � �¶�!À8¼4¾£9³ÈU�0½Íú§½¿¾r'
ijIL�^wtGJKN_E}�XtOPMWsQ�MJMJKNX7Ga jY$MJ`tMaGWK�T$Mh�AijYtXS��ÈÅMJKNsuGWOUYk\¹}S� }S� � Êj�c\LX�É'Y�]^KN_�ÈÅMJKNsuGWOUYk\¹}S� }S� {^Ê#�ºGJI���G�bmKN��GWQS_WKrlkYxYxX
MJQSwSwzY^_JG'bmY^_EfPY^\Llc´ÌGJK�_WT XtO�MWsY^\L\SKNsGJOPY^\LMN�jÎ�YcGWI¹�c_WK�RL�^MJKNX�Y^\�GJILK[OPXSKN��Ycb+GW_W�^\LMabmKN_J_WOP\Sl�MJK�_W]^KN_0bmQS\LsGJOPY^\L�^fUOUGa`
ÈmnLfUKqM�g
OU\¢GJILK�sN�^MJK�Ycb'ijYtXS�Læ�YkRt±aKNsGWMNg*OU\�GJILK�sN�^MJK,Y^b�É'Y�]kK�_uÊ'GWY�GJISK�s�fUOPK�\oG[MVO�XtK�bmY^_�QLMJK� 'ISK�\¢GJILK$T�YkRSOPfUK

���'�



XtKN]xOPs�K$OPM,XtOPMWsYk\S\SKqsuGJKqX*��Î�Y^GJI°�cf�MVY�OP\LsfPQLXtK���_JKqsY^\�sOPfUO���GWOUYk\�MVGJKNw° 'ISK�_WK�T�YtXtOUnLKqX°MVKN_J]kK�_[MVGW��GWK�È¸nLfPKNM�Y^_
YkRt±aKNsGWM5ÊEO�MEGW_W�^\LMVbmK�_W_JKqX¹RL�^s5¡�GWYLg*�c\LX�_JKqsYk\LsOPfUKqX� 'O»GWI%g*GWISK�MJK�_W]^KN_N��ârOU]kK�\�GJISK�w�YoMVOUGJOP]^K,KÃtwzK�_WOUKN\LsKqMe 'OUGJI
GWISK�ijYtXS���^\LX�É'Y�]kK�_eMJ`tMaGWK�T$MNgL �K�IL��]kK[s5ISYkMJK�\�GWY�RL�^MJK�F>� � i Ç MJQSwSwzY^_JGEbmYk_>XtO�MJs�Y^\S\LKNsuGWKNX¹Ykw�KN_W�cGJOPY^\�Y^\
GWISK[MJ�^T�KrwL_JOP\LsOPwSfPKNMN�
� \$GWISK�s��^MJKeY^b%Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�OPXSXSfUKN ��^_JKkg^GWISOPMjGa`xwzKeYcb3MJs5ISKNT�Ke_WKNpoQSOP_JKqMCGJI���GjOUG0R�Krw�YoMJMJOPRSfUKeGJY,_JKNwSfUOU´

sN��GJK�MVKN_J]kK�_EYkRt±aKNsGWM>�c\LX�K�Ãts5I��c\SlkK�GJISKNTÚR�K�Ga jKNK�\¹GWISK,s�fUOPK�\oGr�^\LX¹MJK�_W]^K�_q�>ijY^T�wL�^_JKqX�GJY$n�fUKqM�g¥_WK�wSfPOPsN��GWOU\Sl
�^\LX�T�Y�]oOP\Sl[YkRt±aKNsGWMCO�M6Ga`owLOPsN�cfPfU`,T�Yk_JK>XtO»Þ�s�QSf»GqgkRzKNsN�cQLMJKEYkRt±aKNsGWM6sN�c\�s�Y^\oGW�^OU\$sYtXtK>�c\LX�MVGW�cGJK'GWIL��G�s��c\L\SYcG
Kq�^MJOUfP`�RzK[sY^wLOUKqX��ks_WYkMWMjT$�ks5ISOU\LKrRzY^QL\LXS�c_WOPKNMN� Ç Ãt�^T�wSfUKqM0Ycb+w�Y^GJKN\kGWOP�^fUfP`7XtOUÞ�sQSfUGeKN\kGWO»GWOUKqM�GJY�s�Y^wx`$OU\�sfPQLXtK
MJY^T�K�Ga`xw�KqMEY^bC�cGVGW_JOPRSQtGWKNM�ÈÅK^� lL�PgLwzY^OP\oGJK�_5ME�^\LX�_JK�bmK�_WK�\Ls�KNM�GWY�Y^Rt±aKqsuG5M'OU\¹T�KNT�Yk_J`SÊgLT�K�T,R�KN_EbmQS\LsGJOPY^\LM>�c\LX
s�Y^T�wSQtG5��GJOPY^\@ÈmK^� lL�Pg¥_JQL\S\SOP\Sl$GJIL_JKq�^XSM5Êu� y Rt±aKNsG>T�Y^RLOUfPO»Ga`�O�M>lkK�\SKN_W�^fUfP`�XSOU]xO�XtKNX¹OP\oGJY� jKq�c¡��c\LX�MVGJ_WY^\Ll�T�Yc´
RSOPfPO»Ga`k�eË�KN�c¡�T�Y^RSOPfPO»Ga`�MV`tMVGJKNT�MNg¥MVQLs5I��kMeào��]��ÌP"� � Q¿gz�^fUfPY� ¶sYtXtK��^\LX¹XS��G5�$GWY�R�K,T�Y�]^KNX%�eÁoGJ_WY^\Sl7T�YkRSOPfUOUGa`
MJ`tMaGWK�T$M�gxMJQLs5I7�^M Ç T�K�_5�cf�X�P ���5Q¿gx�cf�MVY��^fUfPY� EM6s�Y^T�wSQtG5��GWOUYk\�ÈmOÌ� Kk�Ugt�^\o`�_WQS\S\SOP\Sl[GWIS_WKN�^XLMCGJILK�_WKeT$��`,RzKrOU\$GWISK
YkRt±aKNsG5ÊjGJY�RzK�T�Y�]^KNX%�
� \�Y^_5XtKN_jGWY�bÅ�^s�OUfPOP�cGJK[MJQSwSwzY^_JG0bmY^_eXtO�MWsY^\L\SKNsGJKNX�Y^wzK�_5��GWOUYk\%gSFe� � i Ç _JKqpoQSOU_WKNMjGWISK�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX7T�O�Xx´

XtfPK� 0�c_WK[�c_5s5ISOUGJKqsuGJQL_JK�OP\�pkQLKNMVGJOPY^\�GJY$wL_JY�]xO�XtK[��GEfPKN�kMaG>�� �KN�^¡7YkRt±aKNsGET�YkRSOPfUOUGa`�T�YtXtKNfÀ� � GeO�ME�cf�MJY$w�YoMJMJOURLfUK
GWY7OP\LMaG5�c\oGJO���GWK,F>� � i Ç bmYk_>YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKNsGJQS_WKNMEGJIL�cG>wS_WY�]xOPXSK�MaGW_JYk\Sl�T�Y^RLOUfPO»Ga`kg¥RSQtG
MVGJ_WY^\Sl�T�YkRSOPfUOUGa`�OPM,\SYcG��¹_WKNpoQSOP_JKNT�KN\oGN��h0ISO�M,OPM,\SYcG��c\ÂQL\S_JKq�^MJY^\L�^RSfPK$_JKqpkQLOU_WK�T�K�\oGq��FeM, 'OUfPf�R�K�MVILY� '\
OP\£s5I��cwtGWK�_w�tgjO»G$O�M�w�YoMJMJOURLfUK�GJY�wS_WY�]xOPXtK� jKq�c¡°YkRt±aKNsG�T�Y^RLOUfPO»Ga`¤ 'O»GWISOU\ºMJK�]^KN_W�^fjwzY^wLQSfP�^_�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNMN�
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F>MeXtO�MJs�QLMWMVKqX�OU\�MJKNsGJOPY^\�{t� �L� � g�T�YkRSOPfUK[s�Y^T�wSQtGWK�_5MeXtKqMVwSOUGJK�IL�c_5Xt 0�c_WK´¿OUT�wzYkMJKNX�fPOPT�OUGW�cGJOPY^\LMel^KN\SK�_5�cfPfU`7YcÆ¥K�_
�� 'O�XtK$_W�^\Sl^K�Ycb0Y^wSGJOPY^\LMrbmYk_[sY^\L\SKNsGJOP\Sl�GJY�GJILK�OP_[MVQS_W_WY^QS\LXSOU\SloM��$h0ISK�Ga`xwzKNM�Y^bjOP\kGWK�_JbÅ�^s�KNM�]��c_W`�RzKGa �K�K�\
 'OP_JKqXÄÈmKk� l��Ug Ç GJILK�_W\SKGuÊug+ 'OU_WK�fPKNMWM�ÈÅK^� lL�Pg � |k{t� ��� Êug%wzY^OP\oGV´ÌGJY^´ÌwzY^OP\oG7ÈmK^� lL�PgCMVKN_JO��cf¸Ê��c\�X�GWISYkMJK� 'ISO�s5I°sY�]kK�_[�c\
�^_JKq��ÈmKk� l��Ug*Î�fUQLKGJYxY^GJI�Ê�rh0ISK,wSQS_Ww�YoMVK,YcbCGWISK�F>� � i Ç GJ_5�c\LMJw�Yk_VG>T�YtXtQLfUKqMeO�MEGWY7KN\Ls��^wLMVQLfP�cGJK�Kq�^s5I�Ga`xwzK,Y^b
s�Y^T�T�QS\LOPsN��GJOPY^\�M�OP\oGJK�_JbÅ�^s�K7�c\�XÂwS_WY�]xOPXtK���sYkT�T�Yk\ÂwS_WY^lk_W�^T�T�OP\Sl¹OP\kGWK�_JbÅ�^s�K^gCOP\LXtK�wzK�\�XtK�\oG�YcbeOP\oGJK�_JbÅ�^s�K´
MJw�KqsOUn�s�s5IL�c_5�^sGJKN_JO�MaGWOPsNM��3ße��]xOP\Sl,��sYkT�T�Yk\7wS_WY^lk_W�^T�T�OP\Sl[OP\oGJK�_JbÅ�^s�KeGWY�GWISK�XtOUÆzKN_JKN\kG�GJ_5�c\�MVwzY^_JGWMjT$�c¡^KqM6OUG
O�M�KN�kMVOPK�_>bmY^_>GJISK$���@GWY�T$�c\��cl^K��c\LX�QLMJK�s�Y^T�T�QL\SOPsN��GWOUYk\LMeOP\oGJKN_VbÅ�ksKNM> 'OUGJI�XtO»Æ¥K�_WK�\oG[s5IL�^_W�ksuGJKN_JO�MVGJO�s�MN� � \
�kXSXtOUGJOPY^\%gtOUGe�cfPfUY� EM�\SKN éGa`xwzKNM0Ycb+sYkT�T,QS\SO�s��cGJOPY^\LM�OP\kGWK�_JbÅ�^s�KNMjGJY�RzK[�^XSXtKqX�GWY$Fe� � i Ç OP\7GWISK�bmY^_WT Y^b
\SKN 
GW_W�^\LMVwzY^_JG'T�YxXSQSfUKqM0 'O»GWISY^QSGE_JKqpkQLOU_WOU\Ll,T�YtXtOUn�s��cGJOPY^\�Ycb
GJISK[����Yk_�GJISK�f���`^KN_WM0�cRzY�]^KrOUGN�

��� �



ÿý¸<ÿý¸§· ��DS:$�e=%
EÈ(D�¾ À À%DQ�ý½§¼HÀ
=
h0ISK�GJ_5�c\LMJw�Yk_VG[T�YtXtQSfPKNM[YcÆ¥K�_,�¹s�Y^T�T�Y^\�OP\kGWK�_JbÅ�^s�K$ 'O»GWI°OPXtKN\oGJO�s��cf�MVKNT$�c\oGJO�s�MNg
�^f»GWISY^QSlkI�GJISK�QL\LXtK�_WfP`oOP\Sl
s�Y^T�T�QS\LOPsN��GJOPY^\�M�OP\oGJK�_JbÅ�^s�KNM
T$��`rRzK0XtO»Æ¥K�_WK�\oGq�3FefUfoGJ_5�c\�MVwzY^_JG
T�YtXtQSfPKNM+�cfPfPY� ÂsY^\L\SKNsGJOPY^\LM�GJYrR�K�KNMVGW�^RSfPOPMJISKNX
�^\LX°XS��G5��GJY�R�K�KÃSs5IL�c\Ll^KNX�RzKGa �K�KN\�GJISK7��ß �c\�X°��â��CijYk\S\SKqsuGJOPY^\°�cGVGJKNT�wtGWM��c_WK��cfP ���`tM�OP\SOUGJO���GJKqX°Rx`
GWISK���ß���Fe\ÄY^wzK�\ésYk\S\SKqsuGJOPY^\ºwS_WY�]xOPXSKNM��^\£QL\S_JKNfUO��cRLfUK�XS�cGW�^l^_5�cT�MJK�_W]xOPs�K^�Hh�_5�c\LMJwzY^_JG�T�YtXtQLfUKqM�]^KN_JOUbm`
GWISK�OP\kGWK�lk_JOUGa`ÂYcbrGJILK�XS��G5�clk_W�^T�M�_WKNs�K�OP]^KNX@QLMJOU\LlÂ�¤ij`xs�fUO�s¹É'KqXtQS\LXS�^\Ls`ÄijISKNs5¡HÈÌi�ÉEi0Êu�jFE\x`£XL��GW�^l^_5�cT
XtKNfUOP]^KN_JKqX�bm_JYkT���GJ_5�c\LMJwzY^_JGeT�YxXSQSfUK�GJY��$ISOPl^ISKN_ef���`^K�_>OPMel^QL�^_W�^\oGJK�KqX�GJY7I���]^K[wL�kMJMJKNX�GWISK�i�ÉEiAOP\oGJK�lk_JOUGa`
s5ISKqs5¡¥�(d>�cGW�clk_W�^T$M(GWIL��G'bÅ�^OUf*GWISK�OP\kGWK�lk_JOUGa`7s5ISKqs5¡7�c_WKrXS_JYkwSw�KqX�Ro`�GJISK�GW_W�^\LMVwzY^_JG'T�YxXSQSfUKqM��(h0ILK�GJ_5�c\LMJw�Yk_VG
T�YtXtQSfPKNM>XtY$\SYcGE_WK�Yk_WXSK�_'XS��G5�clk_W�^T�M0Yk_EXtKGWKNsGefUYoMaGEYk_eXtQSwLfUO�s��cGJK[XS�cGW�clk_W�^T$M��(h0ISKqMVK�G5�^MJ¡tME�c_WK�w�KN_VbmYk_JT�KNX
Rx`�GJISK����ÄOP\ÂY^_5XtKN_[GJY¢�cfPfUY� "XtOUÆzKN_JKN\oG�XS�cGW�clk_W�^T$MrGJY�RzK�MJK�\oG�Y�]kK�_�XSO»Æ¥K�_WK�\oG�GW_W�^\LMJw�Yk_VG5M���F GJ_5�c\LMJw�Yk_VG
T�YtXtQSfPK�YcÆ¥K�_5M�GJISK�bmYkfUfPY� 'OP\Sl,Ykw�KN_W�cGJOPY^\LMjGWY�GJISK[���6�
%%íNïtî�í OP\SOUGJO��cfPOPMJKNM�GWISK�GJ_5�c\LMJwzY^_JGjbmYk_'Y^wzK�_5��GJOPY^\��
%%íNõ,� MaGWY^wLM�GWISK�GJ_5�c\�MVwzY^_JGN�
�,õzô
ô3øxðcí OPM,OP\o]kY^¡kKNX°Yk\SfU`�Yk\ÂGJILK���ß×�c\�X¤��GJGJKNT�wSGWM,GJY�sYk\S\SKNsG�GWY��^\@��â��Ch0ISO�M�OU\SOUGJO���GWKNM��¢MJKNMWMJOUYk\

R�K�Ga jKNK�\�GJISK[��ß¶�c\LX���â��
C�ñÅìqð^õzô
ô3øxðcí K�\�XSM�GJISK[MJKNMWMJOUYk\%�
���3øoðqó;%%íNïtíqÿ
ì

→
%*íqïtíNÿ3ì _JK�GJQS_W\LM(��MVGW�cGJQLM6]��cfPQSK[ÈmKk� l��Ug^GJ_WQSKEY^_(bÅ�cf�MVK�Ê+MVOPl^\SOUbm`xOU\Ll�GJISKrsQS_W_JKN\oGCMVGW�cGJKEY^b�GWISK

sYk\S\SKNsGJOPY^\%�
%�øxô
ù�·ÐC�ïtíNïLúLî�ïSû¬¹ GW_W�^\LMVT�OUGWM'��XS�cGW�clk_W�^T"Y�]^KN_jGWISK�GJ_5�c\�MVwzY^_JGN�
o øoðkøxñmò�ø

→
C�ïtíqïSúLî�ïSû _WKNsKNOU]kKNM0��XS��G5�clk_W�^T"Y�]^K�_�GWISK�GJ_5�c\LMJwzY^_JGN�

ÿý¸<ÿý¸�º ��DS:$�e=%
EÈ(D�¾ � ÈV�QÇ �¢ÁEDS:F¾)½ÐÈû�e=
Ç �ks5IÄGJ_5�c\�MVwzY^_JG7T�YtXtQSfPK�sN�c\¬MJQSwSwzY^_JG��¤\oQLT�RzK�_7Y^b,�^sGJQL�^fEGW_W�^\LMVwzY^_JGWM7Ycb�GWISK�Ga`xwzK�OP\ApoQSKqMaGWOUYk\%� LY^_
K�Ãt�^T�wSfUKkgo�^\�OP\LMaG5�c\oGJO���GWOUYk\�Ycb�F>� � i Ç _JQS\L\SOU\Ll�Y^\��c\7��ß¬ 'O»GWI�Ga �Y,MJK�_WOP�^fLwzY^_JGWM6T�OPl^IoG0YcÆ¥K�_6Ga jY�XtO»Æ¥K�_WK�\oG
MJK�_WOP�^f0GJ_5�c\LMJwzY^_JGWM�GJY�GWISK����6g(KN�ks5I@Y^br 'ISO�s5I£QLMVKqM�GJILK�sYtXtK¹OP\@GWISK�MJK�_WOP�^f0GJ_5�c\LMJw�Yk_VG$T�YtXtQSfPK^�¬h0ILOPM$O�M
MJISY� '\�OU\�nLl^QL_JKr�L�"�, 'ISK�_WKrF>� � i Ç GJ_5�c\�MVwzY^_JGWM � �c\LX�{�T��^\L�clkKrMJK�_WO��cf*sYkT�T,QS\SO�s��cGJOPY^\LM�OP\kGWK�_JbÅ�^s�KNM0F¶�c\LX
Î¤_JKqMVwzKNsGJOP]^K�fP`^�3h0ISKEsYtXtKEMJK�lkT�K�\oGCOU\�GJ_5�c\�MVwzY^_JG6{eO�M(XtY^GVGWKNX*goMVOPl^\SOUbm`xOU\Ll�GJIL�cGCGJISO�M+GJ_5�c\�MVwzY^_JGCQLMVKqM3GJISKEMW�cT�K
s�YxXSKeMVKNl^T�K�\oGj�kMCGWIL��G6Y^b*GJ_5�c\LMJwzY^_JG � � � \7sYkT�w��c_WOPMJY^\%gcGJ_5�c\LMJw�Yk_VG6}LgkRzK�OP\Sl[Y^b%�[XtOUÆzKN_JKN\kGjGa`xw�K�ÈÀÎ�fUQSK�GJYxYcGWI�Ê
IL�kM'OUGWM'Y� '\�sYtXtK[MJK�lkT�KN\oGN� � b+GJISK�GW_W�^\LMJw�Yk_VG'T�YtXtQSfPKNME�^_JK�OPT�wLfUKNT�KN\oGJKNX�OP\¹�c\�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�f��c\SlkQL�clkK^g
��GJ_5�c\LMJwzY^_JGjT�YtXtQSfPKrT$�^wLM6\���GJQL_W�^fUfP`$Y^\oGJY��,s�fP�kMJM��c\�X7�c\��^sGJQL�^fLGW_W�^\LMVwzY^_JG0Y^\oGJY��c\7OP\LMVGW�^\kGWOP�cGJOPY^\�Y^b%GJI���G

� {^|



Code
Transport 1 Transport 2 Transport 3

Serial A
OS driver

Serial B Bluetooth
OS driver OS driver

Storage

CodeState State State Code

Mobility Layer (ML)

Persistent

þ'ñÀú�ÿ
î�øÌ�&`�2 �Ch0IS_WK�K�ijYkT�T,QS\SO�s��cGJOPY^\LM � \oGJKN_VbÅ�ksKNM'�kM'h0IS_WK�K�h�_5�c\�MVwzY^_JGWM
s�fP�kMJMN� Ç �ks5IÂYcb'GWISK�XtO»Æ¥K�_WK�\oG,GJ_5�c\LMJw�Yk_VG5M[T$�cOP\oGW�^OU\LM�O»G5M�Y� '\ÂMaG5��GJKkgC 'ISO�s5IÂOPM,_WKN�^X°bm_JYkTã�^\LX° '_WO»GJGJK�\¤GJY
wzK�_5MVO�MVGJK�\oG[MVGJY^_5�clkK,�kM�MVISY� '\¢OU\¢GJILK�nLl^QS_WK^��h0ISK$MVGW��GWK�OPM�_WK�f���GWKNX¹GWY�GJISK$wL�kMaG�wzK�_JbmY^_WT$�c\Ls�K��^\LX¢s�QS_W_JKN\kG
s�Y^\tnLlkQS_5��GJOPY^\�Ycb0GWISK$GJ_5�c\�MVwzY^_JG[OU\ÂpoQSKqMaGWOUYk\°�c\LX�K�ÃxwLfP�^OU\SKqX�OU\ÂXtK�GW�^OUfjOU\ÂMJKNsGJOPY^\��L� �L� }S� � \°wS_W�ksuGWOPs�K^g%GWISK
T$��±aYk_JOUGa`�Ycb>��ß>M�IL��]^K�Yk\SfP`°Y^\SK�YcbeKq�^s5I�Ga`xw�K�YcbrsY^T�T,QS\SO�s���GWOUYk\LM,OU\oGJKN_VbÅ�ksKkg(�c\LX�GWISK�_WK�OPM�Ga`xwSOPsN�cfPfU`°�
Yk\SK´ÌGJY^´ÌYk\SK>_WK�f���GWOUYk\LMJISOUw�RzKGa �K�K�\�GJ_5�c\�MVwzY^_JG'T�YtXtQLfUKqM'�c\LX��^sGJQL�^f¥GJ_5�c\LMJwzY^_JGWMN�
F>� � i Ç �cf�MVY��cfPfUY� EM>GJILK,T$�cwLwSOU\Ll�Y^bjMJK�]^KN_W�^f
wLIo`tMJOPsN�cfCsYkT�T�QS\SO�s��cGJOPY^\LM>OP\kGWK�_JbÅ�^s�KNM>GJY���MJOP\Sl^fPK,fPY^lkOPsN�cf

GW_W�^\LMVwzY^_JGN�@h�Y�GJILK����(g+GJILK�wLIo`tMJOPsN�cf�OU\oGWK�_JbÅ�^sKqM� 'OUfPfE�cwSwzKN�^_$�^M�Y^\SK�MJOU\SlkfUK�GJ_5�c\�MVwzY^_JGN�¤h0ILOPM�O�M$MVILY� '\
OP\�nLl^QL_JK��L� �� 'ISKN_JK�Ga �Y�wSIx`xMJO�s��cfjMVKN_JO��cf(s�Y^T�T�QS\LOPsN��GJOPY^\�M�OU\oGJKN_VbÅ�ksKqM[�c_WK�T��^\L�clkKNX��^M�Yk\SK�MJOU\SlkfUK$fPY^lkOPsN�cf
GW_W�^\LMVwzY^_JGN�,h0ISOPM>Ga`xwzK�Y^bjsYk\tnLlkQS_W�cGJOPY^\�ILOPXtKqM>GJISK�\SK�Ga jYk_J¡�ISK�GJK�_WY^lkK�\SKNO»Ga`�bm_WY^TÚGWISK$���º�c\LX�wS_JKN]^KN\kG5MeOUG
bm_WY^T³T$�c\L�^l^OP\Sl�GJILKEGJ_5�c\�MVwzY^_JGWM(MJK�w��c_5��GJKNfU`k�FLY^_6GJISO�M6_WKN�kMVYk\%g^OUG�MJISYkQSfPX�lkK�\SKN_W�^fUfP`�RzK���]^Y^O�XtKqX*gcQS\SfPKNMWM6GJISKN_JK
O�Mj��]^KN_J`�GJOPl^IoG�s�Y^QSwSfPOP\Sl�RzKGa �K�KN\$GJISKeGa jY,sY^T�T,QS\SO�s���GWOUYk\LM(OP\oGJKN_VbÅ�ksKNM6OU\�pkQLKNMVGJOPY^\%gxOÌ� Kk�UgkGJISKrOP\kGWK�_JbÅ�^s�KNM6�^_JK
lkK�\SKN_W�^fUfP`�K�ÃxwzKNsGJKqX�GJY�YkRtGW�^OU\Â�^\LX�fPYkMJK7sYk\S\SKNsGJOPY^\LM[GJY¹GWISK�MW�cT�K7�¢âá�cG,\SKq�c_WfU`�GJISK�MJ�^T�K$GJOPT�K^��h0ISO�M
s�Y^QSf�X[bmYk_+KÃS�cT�wSfPK0R�K�GJILKEs��^MJKjbmY^_C�c\���ß£ 'O»GWI�Ga jYrOPXSK�\oGJO�s��^f � |k{S� � � OP\kGWK�_JbÅ�^s�KNMNgc 'ISO�s5I, �Y^QSf�X[RzK0KÃtwzKNsuGWKNX
�^fU 0��`tM6GWY�R�K� 'OUGJISOP\�sY�]kK�_5�clkKe��G'GWISK[MJ�^T�K>GWOUT�Kk� � \�GWISO�MEs��kMVKkgowL_JKqMVKN\kGWOU\Ll,GWISK�T×�^M0Yk\SKrGJ_5�c\LMJw�Yk_VG0GWY,GWISK
����sN�c\7_WKNMJQSfUG'OU\�OUT�wS_WY�]^KqX$wzK�_JbmY^_WT��^\LsKkgxR�Kqs��cQ�MVK>GJISK�����XtYxKqM0\SYcG0\SK�KqX�GWY$XtOPMWsY�]kK�_rÈm]xOP��_WKNs�Y^\S\SKqsuGWOUYk\
ISKNQS_WOPMVGJO�s�M5Ê3GJI���G(GWISKEOP\kGWK�_JbÅ�^s�KNMC�c_WK'_WK�f���GJKqX��c\LX$MJISY^QLfPX�RzKEQLMJKNX$MJOUT,QSf»G5�c\SKNY^QLMJfP`^� � b*Ga �Y�fPYoYoMVKNfU`,sY^QLwSfUKqX�Y^_
s�Y^T�wSfPKGJKNfU`�QS\Ls�Y^QSwLfUKqX¹OU\oGWK�_JbÅ�^sKqM[ÈmKk� l��Ug¥��Î�fPQSKGWYoY^GJI��^\LX¹�c\ � |k{S� � � OP\oGJKN_VbÅ�ksKqÊE�c_WK�wS_JKqMVKN\oGJKNX�GWY$GJILK,���
�kM[Y^\LK$GJ_5�c\LMJwzY^_JGNg
GJISK7���(½ M[_WKNsYk\S\SKqsuGJOPY^\Â�^\LX�wzK�_JbmY^_WT��^\LsK$ILK�QS_WOPMVGJO�s�M� 'OUfPfjMJQtÆ¥K�_qg+_JKqMVQSfUGJOP\Sl¹OP\ÂY�]^KN_W�^fUf
_WKNXtQ�sKNX�wzK�_JbmY^_WT��^\LsKk�

ÿý¸<ÿý¸�ù ��DS:$�e=%
EÈ(D�¾ À ¾t:;¾�À
F>� � i Ç GW_W�^\LMJw�Yk_VGrT�YtXtQLfUKqM>I���]^K�GWISK��^RSOPfUOUGa`�GJY�T��^OU\oG5�cOP\¹GJISK�MVGW��GWK�Y^b(GJISK,GJ_5�c\�MVwzY^_JGWMeOU\�pkQLKNMVGJOPY^\%��h0ISK
MVGW�cGJK�O�M�_WKN�kX£bm_JYkT�wzK�_5MJOPMVGJKN\kG�MaGWY^_5�clkK¹ 'ISK�\ºGWISK�GW_W�^\LMJw�Yk_VG�O�M��ksuGWOU]���GWKNXÄ�^\LXÄ '_WO»GJGJK�\¬RL�^s5¡@ 'ISK�\ÄGWISK
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Transport 2

Serial A
OS driver

Serial B Bluetooth
OS driver OS driver

Storage
Persistent

Transport 1
CodeState State Code

Mobility Layer (ML)

þ'ñÀú�ÿ
î�øÌ�&`Â6 �Ch0IS_WK�K�ijYkT�T,QS\SO�s��cGJOPY^\LM � \oGJKN_VbÅ�ksKNM'�kM'h� �Y$h�_5�c\�MVwzY^_JGWM
GW_W�^\LMVwzY^_JGjO�M'XtKq�^suGWOU]��cGJKNX%�+h0ILOPM�O�M�MJISY� '\��^M�ISY^_WOPÛ�Y^\oG5�cf��^_J_WY� EM(OP\�nLl^QS_WKNMj�L�"�[�^\LX��L� �S�+h0ISKrMVGW�cGJK�sYk\LMJOPMVGWM
Y^b
GWISK�bmY^fPfUY� 'OP\Sl,Ga`xw�KqM'Ycb+XS��G5�S�

È � \oGJK�_JbÅ�^s�K´¿OU\�XtK�wzK�\LXSK�\oG�s�Y^\tnLlkQS_5��GJOPY^\éXSKGW�^OUf�MNgeMVQ�s5I¬�^M7GJISK�MJ`oT,R�YkfUO�s�\��cT�K�Y^b�GJISK�OU\oGWK�_JbÅ�^sK��c\LX
 'ISKGWISK�_'OUGEO�M'K�\L�^RSfPKNX�Y^_EXtO�MJ�^RSfPKNX*�Ch0ISKqMVK�XtK�GW�cOPf�ME�c_WK>Q�MVKqX7GWY�T��^\L�clkKrGJISK�GW_W�^\LMVwzY^_JGN�

È � \oGJK�_JbÅ�^s�K´¾MVwzKNs�O»nzs6sYk\tnLlkQS_W�cGJOPY^\�wL�^_W�^T�KGJKN_WMNg�MVQ�s5I��^M3XtK�]xO�sK�\L�cT�KqM�gcXS�cGW�>_W�cGJKqM
�^\LX�K�_W_WY^_+sY^_W_WKNsuGWOUYk\
wL�c_5�cT�K�GJK�_5MN�3h0ISKqMVK��^_JK�QLMJKNX7GJY�s�Y^\tnLlkQS_WKeGWISK�GJ_5�c\LMJwzY^_JG0XtQL_JOP\Sl�OU\LO»GWOP�^fUO�MJ�cGJOPY^\%�

È vC�^MVG6KÃtwzK�_WOUKN\LsKe�^R�YkQtG6GWISKewzK�_JbmY^_WT$�c\Ls�KEYcb¥GWISKeOP\oGJK�_JbÅ�^s�KEOP\$GJISKebmY^_WT³Ycb*fP�cGJKN\Ls`kgkK�ÆzKqsuGJOP]^KeGJIS_WY^QLl^It´
wSQtG��c\LX¹\xQST,R�KN_eY^b6XtOPMWsYk\S\SKqsuGJOPY^\�ME_WKNsYk_WXSKNX*�'h0ISKqMVK��c_WK�QLMVKqX�GJY�sYkT�wLQtGJK���poQL�cfPO»Ga`�OP\LXtKÃ¹Y^b3GWISK
GJ_5�c\LMJwzY^_JG�OP\¹pkQLKNMVGJOPY^\%�

h0ISK�MVGW��GWK¢OP\tbmYk_JT$��GWOUYk\¬O�M�T��kXtK���]��^OUf��cRLfUK�GJY@GJISK°���ç�c\LX¯È¸GWIS_JYkQSl^I¬GJISK°���3Ê$GWYºT�YkRSOPfUOUGa`o´¿�� 0�c_WK
�^wSwSfPOPsN��GJOPY^\�M$GJI���G�T$��`£ 'OPMJIÄGWY@sYk\oGJ_WY^f'GWISK�QLMW�clkK�Ycb�OP\oGJK�_JbÅ�^s�KNMN�¯ÁxQLs5IA�cwSwSfPO�s���GWOUYk\LM7sN�c\és�Y^\oGJ_WY^f'GWISK
GW_W�^\LMVwzY^_JGN½ M'sQL_J_WK�\oG'sY^\SnLl^QS_5��GWOUYk\7]xO���GWISK[���6½ M�GWQS\SOP\Sl$OU\oGWK�_JbÅ�^sKk�Ch0ISOPMEOPM'XtKqMJs�_JOPRzKNX�OU\¹MJKNsGJOPY^\��L�"�t�

ÿý¸<ÿý¸æÿ 9 ÈU�U½§ú§½Ð¾.' ��BE:¹ú§ú§À&���¢À�=
y b0GJILK$bmY^QS_JGJKNK�\�T�Y^RSOPfPO»Ga`�s5IL�cfPfPK�\SlkKNM�XtO�MJs�QLMWMVKqX¢OP\Âs5IL�^wtGJKN_�{tg
GJISK7F>� � i Ç GW_W�^\LMVwzY^_JG[T�YtXtQSfPKNM�bmYtsQ�M[Y^\
Yk\SK^�
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Y^GJISKN_>s5IL�^_W�ksuGJKN_JO�MVGJO�s�MNgLMVQ�s5I��^MEGJISK�sY^T�T,QS\SO�s���GWOUYk\LMEs�YkMVGeOU\x]kY^fP]^KNX�bmYk_eKq�^s5I¹wL�^_VGWOPs�QSfP�^_'Ga`xw�K,YcbCOP\kGWK�_JbÅ�^s�K^�
ÁxKqsuGWOUYk\���� �S� ��XtOPMWsQ�MJMJKNM��,s�Y^\tn�l^QS_5��GWOUYk\$GJYxY^fzGWIL��G0QLMJKNMjGJISKrGWQS\SOP\Sl�OU\oGJKN_VbÅ�ksK>Ycb�GWISK����

MH
s�Y^T�w�Yk\SK�\oG�GJY

_WK�lkOPMVGJKN_�OUGWMEY� '\�_WKNs�Y^\S\SKqsuGWOUYk\��cfPl^Yk_JOUGJILT��

{Î�6øoî�ïSíNñÅõzôSC�ÿ
î�ñÅô3úBC�ñÀìNðkõ�ô3ô3øoð^íNñÀõ�ô
� \�MVYkT�K�s��kMVKqM�g�OUG3 'OPfPfo\LYcG+R�K�w�YoMJMJOPRSfUK6GJY�sYk\S\SKNsG
GWYr�^\���â�g��c\�X[OUG3O�M3\SY^_WT$�cfkbmY^_+�c\,��ß¤\SY^G3RzK0sY^\L\SKNsGJKNX
GWY��c\���â �cG��cfPf+GJOPT�KNMN� � \¢GWISO�M[s��kMVKkg*GJISK�XSKbÅ�cQLf»G[T�YtXtK$Ycb0Y^wzK�_5��GWOUYk\�bmYk_�GJISK����ºO�MrGJY�MJ`x\Ls5IS_WY^\SYkQLMJfU`
poQSKNQSKEXS��G5�rGJY�-qbm_WY^T¶GWISKE��ß[�kFeMJ`o\�s5IS_JYk\SY^Q�MCpkQLK�QSKNOU\Sl�sN�c\�R�KE�ks5ISOPK�]^KqX�Rx`,QLMVOP\Sl��cwLwSfUO�s��cGJOPY^\t´¿fPK�]^KNftT�QSfUGJOU´
GWIS_JKq�^XtOP\Sl[OP\7s�Y^\�±aQS\�suGJOPY^\7 'O»GWI�MJ`o\�s5IS_JYk\SY^Q�MCpkQLK�QSKNOU\Sl��CFEwSwSfPO�s���GWOUYk\LMCGWIL��G�_JKqpoQSOU_WKET�Y^_WKes�Y^T�wSfPKÃ�MVKNT$�c\t´
GWOPsNMeT,QLMaG>OUT�wSfPK�T�K�\oG>GJISKNOU_>Y� '\%�'h0ISOPMeOPMEbÅ�^s�OUfPO»G5��GWKNX¹Rx`�GJISK�sN�cfPfUR��^s5¡�bmKq��GWQS_JKqMeXtKqMJs�_JOPRzKNX�OP\�MVKqsuGJOPY^\¹��� �S� �

� { �



Application

TCP TCP

1

2

Client Server

C S

Legend:

Socket (Client or Server)

þ'ñÀú�ÿ
î�øÌ�&`ÂD �(ÁoG5�c\LXS�^_WX¹ijfPOUKN\kG.-cÁxKN_J]kK�_0QLMJOU\Ll�Î�KN_J¡kK�fPK�`7ÁxYts5¡^K�GWM
 'ISO�s5I��cfPfPY� £�^wSwSfPOPsN��GJOPY^\�M+GJY[T$�^OU\oGW�^OU\$�� 0�c_WK�\SKqMJM+Y^b¥GJISKe��ß[½ M6MVGW��GWKEYcb%s�Y^\S\SKqsuGWOU]xOUGa`^�+FE\�K�Ãt�^T�wSfUK'Y^b%MVQLs5I
�^\��^wSwSfPOPsN��GWOUYk\7O�M0GJISK[d>O�MJs�Y^\S\SKqsuGWKNX y w�KN_W�cGJOPY^\�����`^KN_�XSOPMWsQLMWMJKNX�OU\¹MJKNsuGWOUYk\����"�t�

ÿý¸#"®¸�º ¹�D)Èr�¶' ��
EÀ%DS:F¾)½ÐÈV�
3OPl^QS_WK��L� � MJISY� EM�MVGW�^\LXS�^_WX�sfPOPK�\oGR-cMVKN_J]kK�_�s�Y^T�T�QS\LOPsN��GJOPY^\°Q�MVOP\Sl�heijv�MJYts5¡^K�GWMN��h0ISK�s�fUOPK�\oG,�^wSwSfPOPsN��GJOPY^\
nL_5MVGrs_WKN�cGJKqME��MJYxs5¡kKGeQ�MVOP\Sl$GWISKwh�Z?f5[�\ i ]SÉ,_�Ã>MJ`tMaGWK�TÚs��cfPfÌ� � \�_WKNMJw�Yk\LMVKkgSGWISK,heijvéf���`^KN_es_WKN�cGJKqMe��MJYts5¡^KG
�^\LX�_JK�GJQS_W\LME��MJYxs5¡kKGEO�XtK�\oGWO»nLKN_0GJY$GWISK[sfPOPK�\oGN��h0ISOPMEOPMEMJISY� '\� 'O»GWI��c_W_JY�  � �6h0ISK,sfPOUKN\kGe�^wSwSfPOPsN��GWOUYk\7GWISK�\
QLMJKNMeGJILK:f�Z�X�X)\?f5i ]SÉ?_,MV`tMVGJK�T�sN�cfPf�GWY�s�Y^\S\SKqsuG>GJISK�MVYts5¡kKGeGWY��¢ÈmwzYkMWMVOPRSfP`¹_JKNT�Y^GJK�ÊEMJK�_W]^K�_rMVYts5¡kKGN�rh0ISO�M>O�M
MJISY� '\� 'O»GWI��^_J_WY� ¬{t�
ËÄISKN\$GJILKr��ß¬OPM�sYk\S\SKqsuGJKqX�GJY��c\���â�goGWISK>��â �^suG5M6�kM6�[wL_JY�Ãt`,bmY^_j�^fUf¥MJYxs5¡kKG6Ykw�KN_W�cGJOPY^\LM(w�KN_VbmYk_JT�KNX

Rx`$T�Y^RSOPfPKr�^wSwSfPOPsN��GJOPY^\�M6QLMJOP\Sl�GWISK����(� � \7K�ÆzKqsuGqgxGJISK����
MH

s�Y^T�wzY^\SKN\kG�Y�]^KN_J_WOPXSKNMCGWISK�MVYts5¡^K�GjYkw�KN_W�cGJOPY^\LM
bm_WY^TÚGWISK$MaG5�c\LXS�^_WX¢Î�K�_W¡^K�fPK�`�ÁxYts5¡kKGWMrFEv � �^\LX�_WK�wSf��^s�KNMeGJISKNT  'OUGJI¢bmQS\LsuGWOUYk\LMrGJI���G�OU\�MaGW_JQLsG�GJISK����

MGs�Y^T�w�Yk\SK�\oG(GWY[wzK�_JbmY^_WT�GWISKE_WKNpoQSKNMVGJKqX�Y^wzK�_5��GWOUYk\LM��FSYk_(KÃS�cT�wSfPK^gx��T�Y^RSOPfPKesfPOUKN\oGjT$��`�QLMJK'GWISKEh�Z?f*[)\ i ]SÉ?_
MJ`tMaGWK�T³s��cfPf�GJY�s�_JKq��GJK>�[MVYts5¡kKGN� � b%fUOP\S¡kKNX$ 'OUGJI7��MaG5�c\LXS�^_WX�OPT�wSfUKNT�K�\oGW�cGJOPY^\�Y^b*Î�KN_J¡kK�fPK�`�ÁtYxs5¡kKG5M�gkOU\x]^Yk¡xOU\Sl
GWISOPM>MV`tMVGJKNT×sN�cfPf% 'OUfPf+s_WKN��GWK���MVYts5¡kKGEY^\�GWISK,��ß�� � bCfPOU\S¡kKNX� 'OUGJI�GWISK,���6gSGWISK�MJYxs5¡kKGE 'OPfUf
R�K,s_WKN��GWKNX�Y^\
GWISK$��â"�c\�X��c\x`�XS�cGW��MVKN\kGrbm_WY^TÚGJILK���ß� 'OPfUfCRzK�_JKNfP��`kKNX�GWY7GWISK��¢â"Rx`�GJISK$���6�*ÁtOUT�OPfP�^_JfP`^g%�^\o`¹XS�cGW�
_WKNs�K�OP]^KNX�Rx`$GJILK[��â Yk\7GWISK�wS_WY�Ãt`�MVYts5¡^K�G' 'OUfPf*R�K�_WK�f���`^KqX$GWY�GJISK���ß��
h0ISKrGa �Y$����sY^T�wzY^\SKN\oGWM0_WKNpoQSOP_JK���MVOPT�wSfUK�wS_WYcGWYtsY^fzGWIL��Ge�^fUfPY� EMjGJISK���ßHGWY�Q�MVKrGJILK[��â��kM0�,wL_JY�Ãt`

bmYk_�MJYts5¡^K�G>Y^wzK�_5��GWOUYk\LMN�[h0ISK,wL_JY^GJYtsYkf
T,QLMaG[�^fUfPY� ·GJISK$��ß�GJY¹s�_JKq��GJK�sfPOUKN\oG��kM> �K�fPfC�^M�MJK�_W]^K�_rMVYts5¡kKGWM>Y^\
GWISK��¢â³�c\LX�GWY7MJK�\LX��^\LX¹_WKNs�K�OP]^K�XS�cGW�$Yk\¹GJILYkMJK�MVYts5¡kKGWMN� � \��kXSXtOUGJOPY^\%gzOUGrT,QLMaGrR�K,w�YoMJMJOPRSfUK�bmY^_r�7MJK�_W]^K�_
Yk\°GJISK���ß GJY�_WKNs�K�OP]^K�OP\LsYkT�OU\Sl�sYk\S\SKNsGJOPY^\LM�Y^\°wS_WY�ÃtOUKqX°MVKN_J]kK�_�MJYts5¡^K�GWM�GWIL��G�_JKqMVO�XtK�Yk\°GJILK���â��Ch0ISK
bmYkfUfPY� 'OU\Ll¹KÃtwSf��cOP\LM�GWISK�wS_WY�Ãt`oOP\Sl�bmQS\�suGJOPY^\��cfPO»Ga`�Ycb0GJILK����ÄOP\�GJILK�s��kMVK$Y^bE��sfPOUKN\oG,�c\LX°��MVKN_J]kK�_�Y^\�GWISK
��ß _JKqMVwzKNsGJOP]^KNfU`k�¢ijIL�cwtGWK�_��¹l^OP]^KNM,�¹wzYkMWMVOPRSfPK�OUT�wSfPK�T�KN\kG5��GWOUYk\°Ycbe�¹wS_WYcGWYtsY^f(GJIL�cG,�cfPfUY� EM�GJISO�M[Ga`xwzK7Y^b
OP\oGJK�_5�^sGJOPY^\�R�K�Ga jKNK�\����

MH
�c\LX����

MG
sYkT�w�Yk\SK�\oGWMN�
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þ'ñÅúzÿ�î�øÌ��`ªË �C�¹Y^RSOPfPK[ijfPOPK�\oGEQLMJOU\Sl$���ÂÁtYxs5¡kKG5M
�,÷ÅñÀøxô¥í�õzôºí��3ø��Ì�
3OPl^QS_WK7��� ��MJISY� EM,��T�Y^RSOPfPK�s�fUOPK�\oG�s�Y^T�T�QL\SOPsN��GWOU\Sl� 'O»GWI@��_WK�T�Y^GJK¢ÈÅ\SY^\S´ÌT�Y^RLOUfPKqÊ�MVKN_J]kK�_�GWIS_JYkQSl^I@�����
MJYts5¡^KGq�ÂÎ�KNs��^QLMJK����HMVYts5¡kKGWM,OPT�wLfUKNT�KN\oG�GWISK�R�KNIL��]xOUYkQS_,Y^b>MVGW�c\�XS�c_5X¤Î�K�_W¡^KNfUKN`�ÁtYxs5¡kKG5M�gCGWISK�bÅ�^suG�GJI���G
GWISKrs�Y^T�T�QL\SOPsN��GWOUYk\�GW�^¡^KqM(wSf��^s�K>]xO����c\�OU\oGWK�_WT�KqXtO��c_W`�ÈmGJISK���â�Ê6OPMjGW_W�^\LMVw��c_WK�\oG(GJY,GJILKrs�fUOPK�\oG'�cwSwSfPO�s���GWOUYk\%�
Fe_J_WY�  � MVISY� EM*GJISK6�^wSwSfPOPsN��GWOUYk\[s_WKN��GWOU\LlE�'MVYts5¡^K�G%QLMJOU\SlEGJISK����(½ M¹h�Z?f5[�\ i ]SÉ,_+sN�cfPfÀ�3h0ISK6���

MH
s�Y^T�w�Yk\SK�\oG

_WKGWQS_J\�M���MJYxs5¡kKG�OPXSK�\oGJOUnLK�_�GWY¢GWISK¹sfPOUKN\oG��^wSwSfPOPsN��GJOPY^\£�^M� �Y^QSf�X¤�¢\SY^_WT$�cf'heijvçOUT�wSfPK�T�K�\oG5��GJOPY^\��@h0ISK
h�Z?f5[�\ i ]SÉ,_�s��cfPf6O�M,\SYcG�_WK�f���`^KqX¢GJY�GWISK��¢â��3h0ISK��c_W_JY� çT$�c_W¡^KNX°{¹MJISY� EM[GJISK7�^wSwSfPOPsN��GWOUYk\°OU\x]^Yk¡xOU\Sl�GWISK
���6½ M1f�Z�X!X?\?f5i ]�É,_EsN�cfPfLGWY,sYk\S\SKqsuG6GWISK>MJYts5¡^K�G(GJY��[_WK�T�YcGWK>MJK�_W]^K�_q�
Fe_J_WY� º}�MJISY� EMCGWISOPM0sN�cfPfLRzK�OP\Sl�_WK�f���`^KqX
GWY¹GJISK����

MG
s�Y^T�w�Yk\SK�\oG� 'ILOPs5IÂs�_JKq��GJKqM[�¹MJYxs5¡kKG7ÈÀ�c_W_JY� ¯�oÊ��^\LX�OPMWMJQSKNM,� f�Z�X�X?\?f*i ]SÉ,_$s��cfPf>ÈÀ�c_W_JY�  �^Ê

QLMJOP\Sl�GWISK�heijv£MVGW�ks5¡�Y^\�GWISK���â��tFE_W_JY�  ��MJISY� EM(GWISK�sYk\S\SKNsGJOPY^\7nL\L�cfPfP`$R�KNOU\Sl�T$�^XtKrRzKGa �K�K�\�GJILKrheijv
MVGW�ks5¡xM0Yk\7GWISK[��â¯�c\LX�ÉEß��
Î�KNsN�cQLMJK[GWISK$MVYts5¡kKG>Yk\�GWISK��¢â"O�M>Yk\SfP`�s_WKN��GWKNX¹ 'ILK�\¢GJISK$sfPOPK�\oGrO�MWMVQSKqM��Ìf�Z�X!X?\?f5i ]�É,_�s��cfPfÌgz\LY���â

O�M'_WKNpoQSOP_JKqX$bmY^_0GWISK[s_WKN�cGJOPY^\�MVYts5¡^K�GWM�Y^\�GWISK[��ß[��ßEY� �K�]^KN_Ngxs��^fUf�M�GJY$f�Z�X�X)\?f5i ]SÉ?_rY^\�GJILK[��ß"ÈÅ�^_J_WY� ¬{,OU\
nLlkQS_WK��L� �kÊ'_JKqpkQLOU_WK[GWISK�wS_WKNMJK�\�sK�Y^b6�c\��¢â¯GJY�sY^T�wSfPKGWK^� � b(\SY��¢â³OPMr��]��cOPfP�^RSfPK^g�GJISK�XtKbÅ�^QSf»G�RzK�IL��]xOPY^QS_
Y^b
GWISK�GJISK[���(½ MUf�Z�X�X?\?f*i ]SÉ,_eYkw�KN_W�cGJOPY^\�OPM�GWY$RSfUYts5¡�QL\kGWOUf
�c\���â RzKNs�Y^T�KNM'��]��^OUf��cRSfPK^�
FEb¸GJK�_$s�Y^\S\SKqsuGWOUYk\@MJKGV´¿QSwÂI��^M�R�KNK�\£sY^T�wSfPKGWKNX*g(GJISK¹sfPOPK�\oG�sN�c\¤MJK�\�X¤XS�cGW��GJY¢GJISK�MVKN_J]kK�_q��h0ILK�XS�cGW�

bmYkfUfPY� EM'GWISK[wL�cGJI�MJISY� '\�Rx`��^_J_WY� EME{tgz}Sgz�7�c\LXÌ��OU\¹n�l^QS_WK��L� �S�'dr��GW�7MVKN\kG>bm_JYkT GWISK�MJK�_W]^KN_'GJY$GWISK,s�fUOPK�\oG
G5�c¡^KqM�GJILK�MW�cT�K$_JYkQtGJK$OP\�GJILK7Y^wLw�YoMVOUGJK�XtOP_WKNsuGWOUYk\%�¹h0ISK$bÅ�ksuG[GWIL��G[GWISK7XS�cGW�¹O�M[_WK�f���`^KqX�GWIS_WY^QSlkI¢GWISK7��â
_WK�T$�cOP\LM0GW_W�^\LMJwL�c_WK�\oG0GJY$RzYcGWI¹wL�c_JGJOPKNMN��µeY$T�Y^RSOPfUOUGa`�MVQSwLw�Yk_VG'bmQS\�suGJOPY^\��cfPO»Ga`�ÈÅMJQLs5I¹�^M0GWISK����3Ê0O�ME_WKNpoQSOP_JKqX
Yk\�GWISK�ÉEß[gz�c\LX7GJILK[MVKN_J]kK�_'s��^\7GWISK�_WKbmYk_JKr_JKNT$�cOP\�s�Y^T�wSfPKGJKNfU`�QS\L�� 0�c_WKEGWIL��G'GWISK[sfPOUKN\oGEOPM0T�Y^RLOUfPK^�
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î�ø��&`���+ �+�¹Y^RSOPfPK�ÁxK�_W]^KN_�Q�MVOP\Sl$���ÂÁxYts5¡^K�GWM
%�øoîqòzøoî�õzô@í'�
ø	�Ì�
3OPl^QS_WK���� � |�MVILY� EMe�$T�Y^RLOUfPK,MJK�_W]^KN_>s_WKN�cGJOP\Sl7��MJYts5¡^K�Gr�c\�X¹_JKqsKNOU]xOP\Sl7��s�Y^\S\SKqsuGWOUYk\¹bm_JYkT��$_JKNT�YcGJK�Èm\SYk\t´
T�Y^RLOUfPKqÊrsfPOPK�\oGN��h0ILK�MJK�_W]^KN_>OP\x]^Yk¡^KNMEGJISK$���

MH
sY^T�wzY^\SKN\oGN½ M¯h�Z?f5[)\�i ]SÉ,_[bmQS\�suGJOPY^\¢GJY�s_WKN�cGJK,GJISK$MJYts5¡^KG

ÈÀ�c_W_JY�  � Ê��^\LX�}(V'X�d¹]SÉ,_�ÈÅ�^_J_WY� ³{kÊrGJY�RSOU\�X�GJY��^fUfPYts��cGJK7�¹wzY^_JG�\xQST,R�KN_[GJY�O»Gq��h0ISK����
MH

s�Y^T�w�Yk\SK�\oG
wzK�_JbmY^_WT$M6GWISKNMJK>bmQS\LsuGWOUYk\LM� 'O»GWISY^QSG0OP\x]^YkfU]xOP\Sl[GWISK���â��tµEKÃxGqgxGJISK�MJK�_W]^K�_jOU\x]kY^¡^KqMCGWISK����

MH
sYkT�w�Yk\SK�\oGN½ M

c?V!h5i�\�X¢]SÉ,_jYkw�KN_W�cGJOPY^\�ÈÀ�c_W_JY� @}kÊ�GJY�wSf��^s�KjGWISKEMJYxs5¡kKG+OU\�fPOPMVGJKN\SOP\Sl�T�YtXtKk�3h0ILOPM(sN�cfPfxOPMC_WK�f���`^KqX�GJY�GWISK'���
MGs�Y^T�w�Yk\SK�\oG� 'ISOPs5I�s_WKN��GWKNM(GJISK�MVYts5¡kKG>ÈÀ�c_W_JY�  �^ÊgoRLOU\LXLM6OUGjGWY,�,Xt`x\L�cT�O�s��cfPfP`��^fUfPYts���GWKNX$wzY^_JGrÈÀ�c_W_JY� S�kÊ6�c\LX

wSf��^s�KNM+OUG(OU\�fPOPMVGJKN\SOP\Sl�T�YtXtK�ÈÀ�c_W_JY�  �^Ê
QLMVOP\SlrGJILKEheijv�MVGW�ks5¡[Y^\,GJILK0�¢â��^F'b¸GWK�_CGWISKEMVYts5¡kKG+IL�^M+RzK�KN\�wLfP�ksKNX
OP\�fUO�MaGWK�\SOP\Sl$T�YtXtK^gSs�fUOPK�\oGes�Y^\S\SKqsuGWOUYk\LM's��^\�RzK�_JKqsKNOU]kKNX*�
Fe_J_WY�  � OP\7n�l^QS_WKe��� � |�MJISY� EM(GWISKr_JKNT�Y^GJK�sfPOUKN\oG0s�Y^\S\SKqsuGWOU\Sl�GJY,GJISK�fPOPMVGJKN\SOP\Sl�MJYts5¡^K�GjY^\7GJISK���â��Sh0ISO�M

sN�cQLMJKNM[GJISK7nLfUK�XtKNMWs_WOPwtGJYk_,�^MWMJYxs�OP�cGJKqX¢ 'OUGJI¤GJISK�MVYts5¡kKG[GWY¢s5IL�^\Sl^K�MVGW�cGJQLMN�¢h0ISK����
MG

s�Y^T�wzY^\SKN\kG� 'OUfPf
XtK�GJKqsuG[GWISOPM7ÈmK^� lL�Pg�Q�MVOP\Sl�GJISK�h�\�c!\?f5i¹]SÉ,_�MV`tMVGJK�T²s��cfPf¸Ê��c\LX�O�MJMJQSK��c\Bg?f�f�\°��i ]SÉ?_�s��^fUf(GJY¹_WKNsKNOU]kK�GWISK�sYk\t´
\SKqsuGWOUYk\¢ÈÅ�^_J_WY�  �kÊ�(FE_W_JY�  � |�MJISY� EM(GWISK�sY^\L\SKNsGJOPY^\�bm_WY^TçGWISK�_JKNT�Y^GJKrsfPOUKN\kG'RzK�OP\Sl�_JKNfP��`kKNX�GJY,GJILK����
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RzK>MJKG6QLw$R�K�Ga jKNK�\�GJILKEY^f�X$�c\LX�GWISKE\SKN Ä��â��kh0ISKEGJQS\S\LK�f�Mj�^fUfPY� ÂGWISK>XS�cGW�rGWY[R�KEbmY^_W ��^_WXtKqX,GJ_5�c\LMJwL�c_WK�\oGWfU`
RzKGa �K�KN\��cwSwLfUO�s��cGJOPY^\LMeY^\�GJILK,��ß¯�c\LX�GWISK,Éeß���G>GJISK�sYoMaGeY^bCGJISK,KÃxGJ_5�$fPK�l�Y^b6sYkT�T,QS\SO�s��cGJOPY^\¹RzKGa �K�K�\
GWISK�Ga jY���â�MN�CF¶MVKNwL�c_5��GWKEGJQL\S\SK�f�OPM'MJKG'QSw�bmY^_'Kq�^s5I�s�Y^\S\LKNsuGWOUYk\7RzKGa �K�KN\7GWISK���ß¶�c\LX��c\�ÉEß[g��c\LX�KN�ks5I
GWQS\S\SKNf�O�M0T��^OU\oG5�cOP\SKNX�bmY^_E�kM0fUYk\Sl$�^M�GWIL��Ges�Y^\S\SKqsuGWOUYk\�wzK�_5MVO�MVGWMN� 
OPl^QL_JK��L� ��� MJISY� EM0�,GJQS\S\LK�f�RzK�OP\Sl�MJKG'QSw
RzKGa �K�KN\�Ga jY[��â�Mj�^Mj��_JKqMVQSfUG6Y^bzGWISKe��ß¬T�Y�]oOP\Sl��
F'b¸GWK�_jGJISKEGJQS\S\LK�fzIL�^MCRzK�KN\7MJKG6QSw�go�^\o`�XS��G5��MVKN\oG(bm_JYkT
GWISK���ß·GWY$GJILK�ÉEß¶Y�]kK�_0GJILK[Y^wzK�\�s�Y^\S\SKqsuGWOUYk\� 'OPfPf�RzK[_JKqsKNOU]kKNX�Ro`�GJILK����

MG
s�Y^T�w�Yk\SK�\oGEYk\��¢â�{$�c\LX

GWQS\S\SKNfUKqX�GWY�GWISKr���
MG

s�Y^T�wzY^\SKN\kG0Y^\���â � bm_WY^T" 'ILK�_WKeOUG0O�MjbmY^_W ��^_WXSKNX�GJY,GJILK�Éeß[�td>�cGW��MVKN\oG�Y�]kK�_(GWISK
s�Y^\S\SKqsuGWOUYk\7bm_WY^T"GWISK[ÉEßHG5�c¡^KqM�GJISK[MW�cT�K�_WY^QtGWKrOP\�GJISK�YkwSwzYkMJO»GWK�XSOU_WKNsGJOPY^\%�
� b�GJILK¢��ß�_WKGWQS_W\LM�GJY@��â � g0GWISK�GWQS\S\SKNfe 'OPfUfrR�K¢XtKNMVGJ_WY�`^KqX£�^\LX@GJISK¢KÃxGJ_5��fPK�lÂY^b�s�Y^T�T�QL\SOPsN��GWOUYk\

KNfUOPT�OU\L�cGJKqX*� � b+GWISK[��ß¶T�Y�]^KqM�GJY7��GWISOP_WX�T�Y^RSOPfPO»Ga`�lk��GWK� 0��`7��â�}LgtGJISO�Me�¢â� 'OPfPf%OU\LO»GWOP�cGJK���IL�^\LXtY^Æ�bm_JYkT
��â�{S� � bEGJQL\S\SK�f�M$MVGJOPfUf0KÃtO�MaG�RzKGa �K�K�\£��â � �^\LX¤�¢â�{tg6��â�{� 'OPfUf0\SY^GJOUbm`Â��â�}�Y^bEGJILOPMNg6�c\�X¤��â�}¢ 'OUfPf
OP\SOUGJO���GJK$��GJQS\S\LK�fPOU\Sl�_WKNpoQSKqMaG>GJY¹��â � �[h0ILOPM�s��^QLMJKNMeGJISK$��â � ^x��â�{$GJQS\S\LK�f+GJY�RzK�XtKqMaGW_JY�`kKNX��^\LX���\SKN 
��â � ^x��â�},GWQS\S\SKNf*GJY$RzK�s_WKN��GWKNX*�Ch0ISO�ME�kMJMJQS_WKNMjGJIL�cG'GJQS\L\SK�f�ME�cfP 0��`xMjIL��]kK���fPK�\Sl^GJI�Ycb � �
ÿý¸#"®¸æÿ 9 ÈU�U½§ú§½Ð¾.' » Ç�:+D)À��ýÀ�=x=
h0ISK�T�Y^RSOPfPO»Ga`�MJQSwSwzY^_JG3wS_WY�]xOPXSKNX�Rx`�GJISK0����s��c\�R�K�QLMJKNX[OP\,�EGJ_5�c\LMJwL�^_JKN\kG
Y^_+�E\SYk\t´ÀGW_W�^\LMJwL�c_WK�\oG%T$�c\S\LK�_+�^M
wS_WKbmKN_J_WKNX�Rx`rGJILK��^wSwSfPOPsN��GJOPY^\��
FEwLwSfUO�s��cGJOPY^\LM�GJI���G
 'O�MJI�GJYr_JKNT$�cOP\�QS\L�� 0�c_WKCYcbLwS_WY^RLfUKNT�M�_JKNfP�cGJKqX�GJY>T�YkRSOPfUOUGa`
ÈÀMVQLs5I��^MjfUKNlk�ks`$sfPOUKN\oGR-�MJK�_W]^KN_j�^wSwSfPOPsN��GJOPY^\�MWÊ(QLMVK>GJILKr�����^M6GJILK�`$ �Y^QSf�X7�^\�Y^_5XtOP\L�c_W`$heijv¤f���`^K�_q�+h�Y�MVQLs5I
�^wSwSfPOPsN��GJOPY^\�M�g�GJISK����6½ M[T�YkRSOPfUOUGa`�MJQSwSwzY^_JG�bmKN��GWQS_WKNM�_WK�T$�cOP\�GJ_5�c\LMJwL�c_WK�\oG��c\LX¢GWISK�`¢QLMVK�Yk\SfU`�GJISK$wzY^_JGJOPY^\
Y^b3GWISK����6½ M>XtY� '\LsN�cfPf�FEv � GWIL��GrsY^_W_WKNMJw�Yk\LXSM�GJY�MaG5�c\LXS�^_WX�Î�K�_W¡^KNfUKN`�ÁxYts5¡^K�GWM0bmQL\LsuGWOUYk\LM��'F s�Y^\tn�l^QS_5��GWOUYk\
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��`^K�_� 'OUGJI¹�¹Y^RLOUfPO»Ga`o´¾ZE\L�� 0�c_WK>FewSwSfPOPsN��GWOUYk\
OP\x]^Y^fP]xOU\Ll�GWISOPM'Ga`owzK�Ycb+�cwSwLfUO�s��cGJOPY^\�OPMEMJISY� '\�OU\�nLlkQS_JK���� � {t�
� \�sYk\kGW_W�kMaGqgcMVYkT�K�sN��GJKNl^Yk_JOPKNM
Ycb¥�cwSwSfPO�s���GWOUYk\LM3T$��`� 'OPMJI�GWY�T��^OU\oG5�cOP\,�� 0�c_WK�\SKqMJM
YcbzY^_C��Æ¥KNsG3GWISK0wL�c_5�cT�´

K�GJK�_5M+_WK�f���GJKqX[GWY�T�YkRSOPfUOUGa`^�+h0ISK'����YcÆ¥K�_5M3GJIS_WK�K0OP\oGJK�_JbÅ�^s�KNM
bmY^_+GWISKNMJK0wSQS_Ww�YoMVKqM���GJISK�Ga �Y�s��cfPfPRL�^s5¡�OP\oGJK�_JbÅ�^s�KNM
ÈÅYcÆ¥K�_WKNX�Rx`�GWISK����

MH
�c\�X¹���

MG
sYkT�w�Yk\SK�\oGWM5Ê'�^\LX���GJQS\LOU\Sl7OU\oGJKN_VbÅ�ksK�Y^ÆzKN_JKqX�Rx`�GJISK,���

MH
s�Y^T�wzYc´

\SKN\oGN�$h0ISK$s��^fUfPRL�^s5¡¹OP\oGJKN_VbÅ�ksKNM��^fUfPY� ��cwLwSfUO�s��cGJOPY^\LM>GWY�GW_W�ks5¡�GJISK�MVGW�cGJK�Ycb0sYk\S\SKNsGJOP]xO»Ga`¹bmYk_���ßeM�GWIS_WY^QSlkI
GWISK�_JKqsK�wSGJOPY^\�Y^b�QSw¥s��cfPf�M6bm_WY^T³GWISKrQS\LXtKN_JfP`xOU\Sl����6�xh0ILKeGWQS\SOP\Sl�OU\oGJKN_VbÅ�ksKr�cfPfUY� EM��cwSwLfUO�s��cGJOPY^\LMjY^\7GJISK���ß
GWY�sYk\oGJ_WY^f%GWISK,s�Y^\tn�l^QS_5��GWOUYk\�Y^bCGJISK,QS\LXtKN_JfP`xOU\Ll����6gLGWY�poQSK�_W`��c\LX�s�Y^\tn�l^QS_WK�OU\�XtOU]xO�XtQL�^f�GW_W�^\LMVwzY^_JGWM>�c\LX
_WK�lkOPMVGJKN_esQLMVGJYkT _WKNs�Y^\S\SKqsuGWOUYk\��^fUlkY^_WO»GWIST$M��®3OUlkQS_WK��L� � }$MJISY� EM�Ga jY��cwSwSfPO�s���GWOUYk\LM'Yk\��^\���ß·GWIL��GrQLMVK�GWISK
sN�cfPfURL�ks5¡�_WK�l^O�MVGJ_5��GJOPY^\��c\�X7GWQS\SOP\Sl$OP\kGWK�_JbÅ�^s�KNM'Y^b
GWISK[QS\LXSK�_WfU`xOP\Sl����(��h0ISK�bmY^fPfPY� 'OU\Sl$XtO�MWsQLMWMVKqM0OU\�GWQS_W\�GWISK
sN�cfPfURL�ks5¡$OU\oGWK�_JbÅ�^sKqM0Y^\�GJISK[��ß¶�c\LX���â��c\LX�GJILK�GJQS\SOP\Sl$OP\oGJK�_JbÅ�^s�K�Y^\�GJISK[��ß��
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h0ISK�sN�cfPfUR��^s5¡tM�QLMJKNX�Y^\°��ß>M[�c\LX���â�M�XtO»Æ¥K�_,MVfPOUlkIoGJfP`^� y \�GJILK7��ß[g�T�YkRSOPfUK��^wSwSfPOPsN��GJOPY^\�MrGJIL�cG� 'OPMJI�GJY
T$�cOP\oGW�^OU\��� 0�c_WK�\LKNMWM'YcbCGWISK,w��c_5�cT�KGWK�_5ME_WK�f���GJKqX�GJY�T�Y^RSOPfUOUGa`�QLMJK,��\xQST,R�KN_>Y^b6Fe� � i Ç KÃxGWK�\LMJOUYk\LMeGJY�GWISK
Î�K�_W¡^KNfUKN`[ÁxYts5¡^KG5M�Fev � �ch0ISO�M3�^fUfPY� EM�GJISK0sQS_W_WK�\oG3MVGW�cGJK�YcbLsYk\S\SKqsuGJOP]xO»Ga`�Y^bSGJILK���ß¤GJYrRzKjT�Y^\LO»GWY^_WKNX�GWIS_WY^QSlkI
GWISK�_WKNsKNwtGJOPY^\�Ycb0QSw¥s��^fUf�Mrbm_JYkT GWISK����(�
h0ISK��cwSwLfUO�s��cGJOPY^\�MVISY� '\�OP\�nLl^QS_WK��L� � }�QLMJKNM�GWISK$w�Yk_VGWOUYk\¢Y^bjGWISK
���6½ MeXtY� '\Ls��^fUf%Fev � GJIL�cGesYk\LMaGWO»GWQtGJKqM'GWISK[Î�K�_W¡^K�fPK�`�ÁxYts5¡^KG5M0_JKNwSf��^sKNT�K�\oG0bmQS\LsuGWOUYk\LM'OP\�GJISK�Q�MVQL�^f
ÁxYts5¡^K�GWM
T$�c\L\SK�_[RLQtG��cf�MVY�QLMJKNM�GJISK$K�ÃoGWK�\LXSKNX¢bmQS\LsGJOPY^\LM�GWIL��G��cfPfUY� ¶GWISK�_WK�lkOPMVGJ_5��GWOUYk\�Ycb's��^fUfPRL�ks5¡�bmQS\LsuGWOUYk\LMN��h0ISK
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þ'ñÅúzÿ�î�øÌ��`<��# �C�¹YkRSOPfUOUGa`7����`kK�_0 'OUGJI¹�¹Y^RLOUfPO»Ga`o´¾F+ ��^_JK�FEwLwSfUO�s��cGJOPY^\LM
T�Y^RLOUfPO»Ga`o´¾�� ��^_JKr�cwSwLfUO�s��cGJOPY^\�T�QLMVGEO»G5MVKNf»b+YcÆ¥K�_E�^\�QLwzsN�cfPf�FEv � OP\�Yk_WXSK�_�GJY�_WKNsKNOU]kKrGJISK[sN�cfPfURL�ks5¡tM��
i��^fUfPRL�^s5¡tMEbm_JYkTÚGJISK$���

MH
s�Y^T�wzY^\SKN\kG��c_WK�_JKNl^O�MaGWK�_WKNX�Y^\��7wzK�_J´¾MVYts5¡^K�G>RL�kMVO�M��c\LX¢s��^\�RzK,_WK�lkOPMVGJKN_JKqX

bmYk_esfPOUKN\oGe�^M0 �K�fPf��^M'MJK�_W]^KN_0MJYts5¡^K�GWMN�(FHGa`owLOPsN�cf�s�fUOPK�\oGE 'OPfUf%OP\x]^Yk¡^K�h�Z?f5[)\ i¹]SÉ,_>GJY�s_WKN�cGJK��$MJYxs5¡kKG0bmY^fPfPY� jKqX
Rx`Sf�Z�X!X?\?f5i ]�É,_$GWY�s�Y^\S\LKNsuG�GJILK�MJYts5¡^KG,GJY°��_WK�T�Y^GJK�MVKN_J]kK�_q� � brT�YkRSOPfUOUGa`o´¿�� 0�c_WK^g
GJISK¹s�fUOPK�\oG� jYkQSfPX@�cf�MVY
OPT�wSfUKNT�K�\oG��7s��cfPfPRL�^s5¡�bmQS\LsGJOPY^\��^\LX¹_WK�l^O�MVGJK�_eO»Gr 'O»GWI�GJILK,���@��Gr�^\x`�wzY^OP\oG>OP\¹GJOPT�K,��b¸GWK�_>GJISK,OU\x]kYxsN��GWOUYk\
Y^b�h�Z?f5[�\ i ]SÉ,_o�¤ÁtQSRLMJKNpoQSK�\oGWfU`kg��^\o`@s5IL�c\SlkK�OP\@GJISK�s�Y^\S\SKqsuGWOU]xOUGa`ÂYcb>GJISK���ßÚ 'OPfPfes��^QLMVK�GJILK¹wS_JKN]xOUYkQLMVfP`
_WK�lkOPMVGJKN_JKqX¹s��cfPfPRL�^s5¡�bmQS\LsGJOPY^\�GWY7RzK�OP\x]^Y^¡kKNX¹�^\LX�GJILK�XtK�GW�^OUf�MeY^bCGJISK�\SKN  MaG5��GJK,Ycb6s�Y^\S\SKqsuGWOU]xOUGa`�w��^MWMVKqX¹�^M
wL�^_W�^T�KGJKN_WM�GWY$GJILK�bmQS\LsGJOPY^\%�0h0ISK[wL�^_W�^T�KGJKN_WM's�Y^\oGW�^OU\�OP\tbmY^_WT$��GWOUYk\��^R�YkQtG'GJILK,sQL_J_WK�\oGE��â×ÈmOUb6�c\x`SÊ0�c\LX
GWISKewzY^_JG6\xQST�RzK�_0�cfPfPYxsN��GWKNX�Y^\$GWISKe��â��xh0ISKr���

MH
sY^T�wzY^\SKN\oG��cf�MJY[�cfPfUY� EM(sN�cfPfUR��^s5¡tM+GJY�R�KrXtK�_WK�lkOPMVGJKN_JKqX

Yk\���wzK�_J´¿MJYts5¡^K�G�RL�kMVO�MN�
�¹YkRSOPfUOUGa`o´¿�� 0�c_WK>MJK�_W]^KN_WMjQLMJK�GJISK[���°sN�cfPfUR��^s5¡tM�OU\�\SKq�c_WfU`$GWISK[MW�cT�K� ���`k�CFHGa`owLOPsN�cf�MJK�_W]^KN_��^wSwSfPOPsN��GJOPY^\

 'OPfUf6OU\x]^Yk¡^K$h�Z?f*[)\ i ]SÉ?_,GJY�s�_JKq��GWK,GWISK�MJK�_W]^K�_�MJYts5¡^KG�bmYkfUfPY� jKqX�Rx`�}HV'X)d¹]SÉ?_�GWY¹l^OP]^K�GJISK�MJYts5¡^K�G��¹MJwzKNsOUn�s
�kXSXt_WKNMWM�gcOÌ� K^�Pgk\SK�Ga jYk_J¡�OP\oGJKN_VbÅ�ksKE�c\�X,wzY^_JG(\xQST�RzK�_q�+h0ISKeMJK�_W]^K�_+ 'OPfUfLGJISKN\$OU\x]kY^¡^Kýc?V!h*i)\�X¢]SÉ?_0Yk\,GWISKeMJYts5¡^KG
GWY�wSf��^s�K�OUGrOP\Â¼ fPOPMVGJKN\SOU\Ll7T�YtXtK^½¥ 'ISKN_JK�sfPOUKN\kG�sYk\S\SKNsGJOPY^\LMrs��^\�RzK��ks�sKNwtGJKqX��c\�X�f���GJKN_>OP\x]^Yk¡^K¯g?f�f�\°��i ]SÉ?_
GWY¤_WKNsKNOU]kK��c\LXéwS_JYts�KNMWM$GJILK¢sfPOPK�\oG�s�Y^\S\SKqsuGWOUYk\LM�Yk\SK���G���GJOPT�K^� � b[T�Y^RSOPfUOUGa`o´¿�� 0�c_WK^gjGJILK¢MJK�_W]^K�_7 jYkQSfPX
_WK�lkOPMVGJKN_6�[s��^fUfPRL�ks5¡�bmQS\�suGJOPY^\7R�K�Ga jKNK�\�GJILKeOP\o]kYts���GWOUYk\�Ycb3}(V'X�d¹]SÉ,_E�c\LX$c)V!h5i)\�X ]SÉ,_x�%FeM(bmY^_�T�YkRSOPfUOUGa`o´¿�� 0�c_WK
s�fUOPK�\oGWMNgk�^\x`[s5IL�c\SlkK0OU\�GJILKE��ß[½ MCMaG5��GWK'Ycbzs�Y^\S\LKNsuGWOU]xOUGa`[ 'OPfUfLsN�cQLMJK'�c\�OU\x]kYxsN��GWOUYk\,Y^bLGJILK'_JKNl^O�MaGWK�_WKNX�sN�cfPfUR��^s5¡
bmQS\�suGJOPY^\��
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� b�GJISK0OPT�wLfUKNT�KN\oGW��GWOUYk\�f��c\SlkQL�clkK6O�M6i>gqGJISK�bmY^_WT¶Ycb¥s��^fUfPRL�^s5¡rbmQS\�suGJOPY^\�MCs��c\,R�K0lkOU]kK�\�Q�MVOP\Sl>GJISK�bmY^fPfPY� 'OU\Sl
bmQS\�suGJOPY^\�wS_WYcGWYcGa`xwzK^�

Y�Z,V5d}f�g�c�c�}?g?f5[ ]©V'X�i h�Z?f5[�k�d�Î�f*s?gk�»Ï*X)\ a n'q,t)n�X?g*qH\+ÎÌV'X�i>X?\ a n8�?Zk�!iH_yÐ
h0ISK1h�Z)f5[�k�dEwL�^_W�^T�KGJKN_%O�XtK�\oGJOUnLKqM%GWISK�MJYts5¡^K�G%GJY> 'ISOPs5I[GJISK�s��cfPfPRL�^s5¡��cwSwLfUOPKNMN�
h0ISK¢X?\ a n'q,t?n5X?g*qH\jwL�c_5�cT�KGWK�_
s�Y^\oGW�^OU\LM�GWISK�ISYoMaGW\L�cT�K@0�Y^b
GWISK�\SKN H��â GJY$ 'ILOPs5I�GJILK[MVYts5¡^K�G'IL�^M0RzK�KN\�_WKN�^fUfPYts��cGJKNX%�(h0ISOPM0]��^fUQSK�T$��`�RzK
Ñ etÒ�Ò�g�OP\$ 'ISO�s5I$s��^MJK0GJILKe��ßÄIL�kM(XtO�MJs�Y^\S\LKNsuGWKNX,bm_WY^T¯�^\$��âARSQtG6\SY^G6`^K�G(Y^RtG5�cOP\SKNX���s�Y^\S\SKqsuGWOUYk\,GWY���\SKN 
��â�� � b(X?\ a n�q,t?n�X?g'qH\rO�M6\LYcG Ñ etÒ�ÒzgcGJILKýX?\ a n8�?Zk��i[wL�c_5�cT�K�GJK�_jsY^\oG5�cOP\LM(GWISKewzY^_JGjYk\$GJILKe\SKN é��âHGJI���GjI��^M
RzK�KN\��^fUfPYts��cGJKNX7bmY^_0GWISK[MJYxs5¡kKG0OU\¹poQSKqMaGWOUYk\%� y GJISKN_J 'O�MJK^g!X?\ a n8�?Zk�!i�O�M0QS\LXtK�nL\SKqX*�
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h0ISK�wLQS_JwzYkMJKrYcb3GJISK����
MG

s�Y^T�w�Yk\SK�\oG'O�M�GJY$�cfPfUY� AT�Y^RSOPfUOUGa`7MJQSwSwzY^_JGEMVY^b¸Ga ��^_JK�ÈmOP\�GWISK�bmY^_WT Y^b
T�Y^RSOPfPO»Ga`o´
�� 0�c_WK��^wSwSfPOPsN��GWOUYk\LMWÊ%GJY�RzK'wSf��^s�KNX,Y^\,GJISKE��â�MN�Ch0ISK0wSQS_Ww�YoMVK0Y^b¥MJQLs5I�MVY^b¸Ga ��^_JK�OPM3GWY�w�KN_VbmYk_JT GW�^MJ¡tM3_JKNfP�cGJKNX
GWY���ßeM0RSQtGE 'ILOPs5I���ßeM0T$��`$RzK�QS\L�^RSfUK>GJY$�^fU 0��`tM6wzK�_JbmY^_WT RzKNs��^QLMJKeGWISK�`�T���`$RzK�XtO�MJs�Y^\S\SKqsuGWKNX�Y^_0IL��]^K
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Fe\�OPT�wSfPK�T�K�\oGW�cGJOPY^\�Ycb3GJISK[���¢R��^MJKNX�Y^\�GJISO�M0GWQS\SOP\Sl$FEv � O�M'XtOPMWsQ�MJMJKNX�OU\¹MJKNsGJOPY^\Ì�t� }S� � �
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ËÄOUGJI�Y^\SKjKÃSsKNwtGJOPY^\�gc����MJYts5¡^K�GWM��^_JK�MVKNT$�c\oGJO�s��^fUfP`�KNpoQSOP]��^fUKN\oG�GJY�Î�K�_W¡^KNfUKN`�ÁxYts5¡kKGWMN� Ç ÆzYk_VG+IL�^M
RzK�K�\,T$�^XtK
GWY��kMJMJQS_WK��kMrISOUlkI�s�Y^T�wL�cGJOPRSOUfPOUGa`��^MrwzYkMWMVOPRSfPK�OP\�Y^_5XtK�_rGJY�T�OU\LOUT�O�MVK�GWISK$�^XS�^wtGW�cGJOPY^\�_WKNpoQSOP_WKNX¹GWY�KÃtOPMVGJOP\Sl
�^wSwSfPOPsN��GJOPY^\�M��'ßEY� �K�]kK�_qgSY^\LK�T�YtXtOUn�sN��GJOPY^\�GWY$GJILK,MVGW�c\�XS�c_5X�MVYts5¡^K�GWMEMJK�T$�^\kGWOPsNM' 0�^M'_WKNpoQSOP_JKqX�R�Kqs��^QLMVK�GWISK
���¬s��c\L\SYcG7ÈÀ�^M[XtO�MWsQLMWMVKqX�OU\ÂMJKNsGJOPY^\��L�"�t� {^ÊrT$�c¡kK�GJISK�MJ�^T�K$lkQL�c_5�c\oGWK�KNM�s�Y^\Ls�K�_W\SOU\Ll¹OU\oGJKN_VbÅ�ksK$�c\�X�w�Yk_VG
�^fUfPYts���GWOUYk\��kM'��\SY^_WT$�cf¥OUT�wSfPK�T�KN\kG5��GWOUYk\�Y^b3heijv/- � v+�
F>MEXtKNMWs_WOPR�KqX7OP\¹MVKqsuGJOPY^\��L�"�t� �LgS��MJK�_W]^KN_0�^wSwSfPOPsN��GWOUYk\7Ga`xwSO�s��^fUfP`�QLMJKNM�GWISK }(V�X)d¹]SÉ,_rYkw�KN_W�cGJOPY^\�GJY$MJw�KqsOUbm`

GWISK�OU\oGJKN_VbÅ�ksK��c\LX7w�Yk_VG0\xQST�RzK�_0Yk\7 'ISO�s5I�OUG0 'OPMJISKNMjGWY�_WKNs�K�OP]^KrsfPOUKN\kG'sYk\S\SKqsuGJOPY^\�M��+ËÄISKN\���MVKN_J]kK�_jY^\�GWISK

� } �



��ßºwzK�_JbmY^_WT$MC�ä}HV'X)d¹]SÉ?_0QLMJOP\SlrGJISKE���
MH

sYkT�w�Yk\SK�\oGNgcGJISK'Ykw�KN_W�cGJOPY^\�O�MCOP\�_JKq�cfPO»Ga`�wzK�_JbmY^_WT�KNX,Y^\,GJISKE��â
_5��GWISK�_jGJIL�^\$GJILKr��ß��LijY^\LMJKNpoQSKN\kGWfU`kgxO»G0OPMjOPT�wzYkMWMJOURSfPK>bmY^_jGJISK����¹GWY,ILY^\SYkQS_j��_JKqpkQLKNMVG6bmY^_0��MVwzKNs�O»n�sefUYtsN�cf
OP\oGJK�_JbÅ�^s�K'�c\LX���MVwzKNs�O»n�s0wzY^_JG+GJIL�cG+GJISKEMJK�_W]^KN_3T$��`�K�ÃxwzKNsG(Y^\,GJISKE��ß[� � \��^XSXSO»GWOUYk\%gcGWISK0K�\LXtwzY^OP\oG(Y^RtG5�cOP\SKNX
O�M(MJQSRt±aKNsG+GJY[s5IL�^\Sl^K� 'ISK�\�GWISKE��ßÄs5IL�^\Sl^KqM3�¢â��^h0IxQLM�goMVKN_J]kK�_+K�\�Xtw�YkOU\oG5MC�c_WK�\LYcG(Y^\LfU`[QL\SwS_WKNXtO�suG5�cRSfPK0RSQtG
�^fPMJY�MJISYk_VGJ´ÌfPOU]kKNX*�+h0ISK�wS_WY^RLfUKNT"OPM0KqMJMJK�\oGJO��cfPfP`��,]��^_JO���GWOUYk\7Ycb
GJISK[�kXSXt_WKNMWM6T�OPl^_5��GWOUYk\7wS_WY^RSfPK�TáXtOPMWsQ�MJMJKNX7OU\
MJKNsGJOPY^\�{t�"�t� � ��FeMeXSOPMWsQLMWMJKNX�OU\�MJK�]kK�_5�cf¥Ycb+GWISK��cwLwS_JYo�^s5ISKqM�_JKN]oOPK� �KNX�OP\�s5IL�cwSGJK�_E}LgSGWISK��^XLXt_JKqMJM0T�OPl^_5��GWOUYk\
wS_WY^RLfUKNTÚsN�c\�RzK�MVYkfU]kKNX¹��GrT$�c\x`¹XtO»Æ¥K�_WK�\oGrfUKN]^K�f�MEOP\�GWISK�wS_JY^GJYtsYkf
MVGW�ks5¡z�rßEY� �K�]kK�_qgLOUbCGJ_5�c\LMJwL�c_WK�\�s`�OPMeGJY
RzK�_WKG5�cOP\SKNX�bmYk_eKÃtO�MaGWOU\Ll��cwLwSfUO�s��cGJOPY^\LMNgLT�YtXtOUn�s��cGJOPY^\LMEGJY$GWISK � v¬wS_JY^GJYtsYkf
�kMeXtO�MJs�QLMWMVKqX�OU\�MJKNsGJOPY^\�}L� � �^_JK
_WKNpoQSOP_JKqX*�
h0ISK>�cwSwS_WYk�ks5I�G5�c¡kK�\�Rx`�GWISKe���¹O�MCGWY[MVOPfPK�\oGJfP`,OPl^\LY^_WKE�c\x`�_WKNpoQSKqMaG5M+bmY^_(w��c_JGJO�sQSf��c_(OP\oGJKN_VbÅ�ksKNMC�^\LX�wzY^_JGWM

MJw�KqsOUnLKNX�OP\�GWISK�}(V'X�d¹]SÉ,_0Y^wzK�_5��GJOPY^\���h0ISO�MCT�KN�c\�M3GJIL�cGC�rT�Y^RLOUfPO»Ga`o´¿QS\L�� 0�c_WKjMJK�_W]^KN_
T$��`[\SY^GCR�K'_WQS\S\SOP\Sl�Y^\
GWISK0OU\oGJKN_VbÅ�ksK0�c\LX,wzY^_JG3\xQST,R�KN_3OUGCKÃtwzKNsuG5M��+h0ISO�M+OPM+�rMVOPl^\LO»n�sN�c\oGCs5IL�c\SlkK6GWYeGWISK'MVKNT$�c\oGJO�s�M3YcbzMVKN_J]kK�_+MVYts5¡^K�GWM
�^\LX�OPMefUOP¡^KNfU`�GJY�sY^T�wSfPO�s���GWK�GJILK[Y^wzK�_5��GWOUYk\�Y^bCfUKNlk�^s�`�s�fUOPK�\oGR-cMVKN_J]kK�_E�^wSwSfPOPsN��GJOPY^\�M��0ËÄISOPfUK[GJISK,Y^wzK�_5��GJOPY^\�Y^b
MJK�_W]^KN_jwS_WYtsKqMJMJKNM6GJISKNT$MVKNfU]kKNM� 'OUfPf¥R�K�QS\���Æ¥KNsuGWKNX*gtOUG' 'OUfPf*RzK�XSO»Þ�sQLf»G0bmY^_'s�fUOPK�\oGWMjGWY�s�Y^\oGJOP\xQL�cfPfP`�fPYts��cGJK�MVQLs5I
�,T�Y^RSOPfUKrMVKN_J]kK�_qgkQL\SfUKqMJMjKÃxGW_W�[bmQS\LsuGWOUYk\L�cfPOUGa`$OPMjwS_WY�]oO�XtKqX�GJY��^XSXt_WKNMWM6GJISK��^XSXS_JKqMJM6T�OPl^_5��GWOUYk\�wS_WY^RSfPK�T��Ch0ISK
sN�cfPfURL�ks5¡[bmQS\�suGJOPY^\�MjXtKqMJs�_JOPRzKNX�OP\�MVKqsuGJOPY^\$��� �S� �[s�Y^\LMVGJOUGJQSGJKEGWISKET�KN�^\LMCGWY[OPT�wLfUKNT�KN\oG�MJQLs5I$T�Y^RSOPfUOUGa`�MVQSwLw�Yk_VG
OP\�GWISKEbmYk_JT³Ycb%T�YkRSOUfPOUGa`k´¾�� 0�c_WK0�^wSwSfPOPsN��GWOUYk\LM(_WKNMJOPXSOU\Sl�Y^\7��â�MN�CFE\�KÃS�cT�wSfPKEYcb�MJQLs5I7�^\7�cwLwSfUO�s��cGJOPY^\$O�M(GWISK
Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_0XtKqMJs�_JOPR�KqX7OP\¹MVKqsuGWOUYk\���� �L�
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y bCGWISK�bmY^QL_VGWK�K�\¹T�YkRSOUfPOUGa`�s5IL�^fUfPK�\Ll^KNMeXtOPMWsQ�MJMJKNX�OP\�s5IL�cwSGJK�_�{tgLGJISK����Â�^XLXt_JKqMJMJKNM'nL]^K�GWY�]��c_WOUYkQLM'K�ÃoGWK�\oGWMN�
3OP_WMVGNg�GWISK0����sY^fPf��cRzY^_5��GJKqM% 'OUGJI,GJISK�GW_W�^\LMVwzY^_JG
T�YtXtQSfPKNM+XtKqMJs�_JOPRzKNX[OP\�MVKqsuGJOPY^\,�L� �EGWYr�kXSXt_WKNMWM%GWISK's5IL�cfPfUKN\Sl^K
Y^b+\LKGa �Y^_W¡�ISKGWK�_WY^lkK�\SKNO»Ga`�ÈÀMVKqsuGWOUYk\�{t� �L� � Êu�0ÁxKNs�Y^\LX%gSGJILK�����wS_WY�]xOPXtKqMEMJQSwSwzY^_JG'bmY^_eMJISY^_JGV´ÌGJKN_JT×XtO�MJs�Y^\S\SKqsu´
GWOUYk\LMEÈÅMJKNsGJOPY^\7{S� ��� {kÊ%GWIS_WY^QSlkI,GWISK0GJ_5�c\�MVwL�^_JKN\oG+_WKNs�Y^\S\LKNsuGWOUYk\,Y^b*RS_JYk¡^KN\�GW_W�^\LMVwzY^_JG(sYk\S\SKNsGJOPY^\LM6�c\LX�poQSK�QLK´
OP\Sl�Ycb*XS�cGW��XtQS_WOP\Sl�w�KN_JOPYtXSMC 'OUGJISYkQtG6sYk\S\SKqsuGJOP]xO»Ga`k�3h0ILOU_5X*gcGWISKe����Y^ÆzKN_WMCMJQSwSwzY^_JGCbmY^_6fUY� @RL�c\LXS 'OPXxGWI$fUOP\S¡tM
ÈÀMVKqsuGJOPY^\�{S� ��� }oÊjGJIS_WY^QSlkI7GWISK[QLMJK�YcbCXS�cGW�$sYkT�wS_JKqMJMJOPY^\%� LY^QS_JGJI%gSGJISK[O�MWMVQSK�Y^b3Q�MJ�^l^K�sYoMaG�ÈÀMVKqsuGJOPY^\�{S� ��� �oÊ6O�M
wL�^_VGWOP�^fUfP`[�^XLXt_JKqMJMJKNX�GJIS_WY^QSlkI[GWISK0QLMVKN_V´¾sYk\tnLlkQS_W�^RSfPKCGJ_5�c\LMJwzY^_JG+MJK�fPKNsGJOPY^\,�^fUlkY^_WO»GWIST¶ 'ISO�s5I,�^fUfPY� °GJ_5�c\�MVwzY^_JGWM
GWY[R�K>s5ISYkMJK�\�Y^\�GJILKERL�^MJO�MCYcb%sYoMaGq�F3OP\L�cfPfP`^gcGWISKe����MVYkfU]kKNM3GJILKe�^XSXS_JKqMJM+T�OPl^_5��GJOPY^\�wS_WY^RSfPK�T×ÈÅMJKNsGJOPY^\7{t�"�t� � Ê
bmYk_�Y^wzK�\°sYk\S\SKNsGJOPY^\LMrGWIS_WY^QSlkI�GWISK�GJ_5�c\LMJwL�^_JKN\kG�IL�^\LXtYcÆ£�c\LX�GJQS\L\SK�fPOU\Ll�bmKN��GWQS_WKNMN�wSY^_�\LK� ³sY^\L\SKNsGJOPY^\LM
ÈÅOÀ� K^�PgLMJK�_W]^K�_'MJYts5¡^KG0T�Y^RSOPfPO»Ga`SÊugSGJISK[�kXSXt_WKNMWMjT�OPl^_5��GWOUYk\�wS_WY^RLfUKNT OPM0\LYcGe�^XLXt_JKqMJMJKNX7Rx`$GJISK[���(�
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F>M,XtO�MWsQLMWMVKqX�OU\¤MJKNsGJOPY^\°��� �S� �Lg%GJILK����6½ M�IL�c\LXSYcÆ£�^\LX�GJQL\S\SK�fPOP\Sl�bmKq��GJQL_JKqM[MVYkfU]kK�GJISK��^XSXS_JKqMJM�T�OPl^_5��GWOUYk\
wS_WY^RLfUKNT¯bmYk_0Y^wzK�\7s�Y^\S\SKqsuGWOUYk\LM��Ch0ISO�M0�cwSwLfUOPKNM6bmY^_0sYk\tnLl^QL_W�cGJOPY^\LM6 'ISK�_WKeKNO»GWISK�_�GJILKrs�fUOPK�\oG0Y^_0MVKN_J]kK�_6_WKNMJO�XtKNM
Yk\�GWISK'��ß[�^FefPMJYLgcGJISK'���6½ M+wS_WY�Ãt`xOU\SlebmKN�cGJQS_WKNM+T$�c¡kKjOUG(wzYkMWMVOPRSfPK6bmYk_CT�YkRSOPfUK'sfPOPK�\oGWM3GWYrYkw�KN\�s�Y^\S\LKNsuGWOUYk\LM
GJY
_WK�T�YcGWK[MVKN_J]kK�_5M0�c\LX�_WKG5�cOP\�MJQLs5I�sYk\S\SKqsuGJOPY^\�M'XtKNMJwSOUGJK[T�Y�]^KNT�K�\oG[ÈÅ�c\�X¹sY^\�MVKqpkQLK�\oGEs5IL�c\SlkK�OU\¹�kXSXt_WKNMWMWÊ�Y^b
GWISK[��ß[��ßEY� �K�]^KN_NgkGJILK[����fUKq��]^KNMjQS\LMJY^fP]^KqX7Yk\SK�OUT�wzY^_JGW�^\kG'OP\LMVGW�c\�sKrYcb3GJISK��^XLXt_JKqMJM�T�OPl^_5��GJOPY^\�wS_WY^RSfPK�T��
GWISK�MJO»GWQL��GWOUYk\° 'ISK�_WK7�¹_WK�T�Y^GJK7s�fUOPK�\oG,ILY^f�XSM��¹_WKbmKN_JKN\LsK�GJY��¹T�YkRSOUfPK�MJK�_W]^KN_�RSQtG�IL�^M�`^KG,GJY�KqMaG5�cRSfPO�MVIÂ�
s�Y^\S\SKqsuGWOUYk\%�CFe� � i Ç XtYxKNM�\SY^G0�kMJMJQST�K�MVQLs5I�sfPOUKN\oGWMjGJY�R�K��� 0�c_WK'GJI���G0GJISK�MJK�_W]^K�_�O�MjT�YkRSOUfPK^gS�^\LX� 'ILK�\�GWISK
MJK�_W]^KN_N½ MC\SK�Ga jYk_J¡��^XSXt_WKNMWM(s5IL�^\Sl^KqMEÈm 'ILK�\$GWISK>��ß¬T�Y�]^KNMCGJY,�[\SK� é��â�Êg^GWISKe_WKbmKN_JKN\LsKeISK�f�X�Rx`,GWISK>s�fUOPK�\oG
 'OPfUf�R�K�_WK�\LXSK�_WKNX�Y^RLMJY^fPKGWK^�
h0ISKrÁx 'OUÛNÛ�fPOU\Ll�����`kK�_6�kXSXt_WKNMWMVKqM3GJISO�M6wL_JYkRSfUKNT¯Rx`�w�KN_VbmYk_JT�OP\Sl�_WQS\oGJOPT�KEGJ_5�c\LMJfP�cGJOPY^\�Ycb�MJK�_W]^KN_C_JK�bmK�_WK�\Ls�KNM

�^\LX¹_WKNXtOP_JKqsuGWOUYk\¹Ycb(sfPOUKN\oGWMeGJY� 0�c_5XSM'T�Y^_WK[_WKNsKN\oG>MVKN_J]kK�_EfPYts��cGJOPY^\LMN�eh0ISK�GJK�_WTã¼ MJ 'OPÛ�Û�fPOP\SlL½�Y^_WOUlkOU\L�cGJKqM0bm_JYkT
_WKNMJKN�^_Ws5I�OP\kGWY[wzK�_5MVO�MaGWK�\oG6YkRt±aKNsGWMeÈÅK^� lL�Pg,P ��� �tg � {���QmÊC 'ILK�_WK'GJISKeGJKN_JTá¼ wzY^OP\oGJKN_�MJ 'OUÛNÛ�fPOU\LlL½kXSKNMWs_WOURzKNM0¼ GJILK>sYk\t´
]kK�_5MVOPY^\�Y^b3XS�cGW�^RL�^MJKeYkRt±aKNsGWM�R�K�Ga jKNK�\��c\7K�ÃxGJK�_W\L�^f�bmYk_JT ÈÅY^Rt±aKqsuG'O�XtK�\oGJOUnLKN_WM5Ê6�^\LX7�^\�OP\oGJKN_J\L�^fLbmYk_JT²ÈÅXtOP_JKqsuG
T�K�T�Yk_J`¢w�YkOU\oGJKN_WM5Êu½¢P � {���Q¿��h0ISK�_WKbmKN_JKN\LsK�GW_W�^\LMVf���GWOUYk\��^\LX�sfPOUKN\oG[_JKqXtOU_WKNsGJOPY^\�wzK�_JbmY^_WT�KqX�Rx`�GJISK7F>� � i Ç
Áx 'OPÛ�ÛNfUOP\Sl�����`^KN_(O�M(GW_W�^\LMVw��c_WK�\oG(GJY�GJISKrsfPOUKN\oG��c\�X�MVKN_J]kK�_��cfPOU¡kK^�+h0ISKrÁx 'OPÛ�ÛNfUOP\Sl�����`^KN_(O�MjXtKNw�KN\LXtKN\kG0Y^\�GWISK
bmYk_JT$��G0Ycb3MVKN_J]kK�_6_WKbmKN_JKN\LsKqMj�^\LX�Yk\�GWISK>_WK�T�Y^GJKeOP\x]^Yts��cGJOPY^\�wL_JY^GJYtsYkf�QLMJKNX7R�K�Ga jKNK�\7GJISK�sfPOUKN\oG'�^\LX7MJK�_W]^KN_N�
LY^_0GJILOPM'_WKN�kMVYk\%gx��MJK�w��c_5��GJK�Áx 'OPÛ�ÛNfUOP\Sl$����`kK�_�T�QLMVGER�K�OPT�wSfPK�T�K�\oGJKqX�bmYk_'KN�ks5I�wS_WYcGWYtsY^fÌ�3Ë¢K�QLMJKrGJISK�GWK�_WT
¼ Á?-�É � vE½zGJY�XSK�\SY^GJK[GWISK��cRLMVGJ_5�^sGrÁx 'OPÛ�Û�fPOP\Sl��
��`^K�_qg��^\LX�MJQSRLMVGJOUGJQtGWK7¼ É � vE½¥ 'OUGJI�GJISK,\L�cT�K�Y^bCGJISK�wS_WYcGWYxs�Y^f
 'ISKN\�XSOPMWsQLMWMJOU\Sl¹�^\�OP\LMaG5�c\oGJO���GWOUYk\¢Y^b6GWISK�Áx 'OUÛNÛ�fPOU\Ll��
��`^KN_ebmYk_[�7wL�^_VGWOPs�QSf��c_�wS_WYcGJYts�Y^fÌ��SYk_�KÃS�cT�wSfPK^g¥GWISK
Áx 'OPÛ�ÛNfUOP\Sl7�
��`^KN_'bmY^_ràk��]��$ÉE� �  �Y^QLfPX�RzK,sN�cfPfUKqX�¼ Á?-cÉE� � �P½zh0ILOPM>MVKqsuGJOPY^\�XSKNMWs_WOURzKNMEGJISK,l^K�\LK�_5�cf
Áx 'OPÛ�ÛNfUOP\Sl
�
��`^K�_'OP\LXtKNw�KN\LXtKN\kGWfU`�Y^b+w��c_JGJO�sQSf��c_'YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK�GWKNs5IS\LY^fPY^l^OPKNMN�0ijI��cwtGWK�_0�$XSKNMWs_WOURzKNMEMJwzK´
s�O»n�s�OU\LMVGW�^\oGJO���GJOPY^\�M�Ycb�GJISK�Át 'OUÛNÛ�fPOU\Sl��
��`^KN_>bmYk_�i y ÉEÎ0F"�c\�X�ào��]���ÉE� � �;3OP_WMVGNg+MJKNsuGWOUYk\¢��� �L� � XtKqMJs�_JOPRzKNM
GWISK�lkK�\SKN_W�^fj�^wSwS_WYk�^s5I�QLMJKNX¤Rx`¢GWISK¹Áx 'OUÛNÛ�fPOU\Ll¢����`kK�_�GWY�MJY^fP]^K�GJISK��^XSXS_JKqMJM�T�OPl^_5��GWOUYk\°wS_WY^RSfPK�TãbmY^_�\SKN 
s�Y^\S\SKqsuGWOUYk\LM���ÁxKqsYk\LX*g+MVKqsuGJOPY^\�M��L� �S� {��c\LX���� �L� }�K�ÃtwSfP�^OU\�OP\¤XtK�GW�cOPf6ILY� �GWISK$Ga �Y�¡^KN`�wSOPKNs�KNM[Y^b0bmQS\LsuGWOUYk\t´
�^fUOUGa`�_WKNpoQSOP_JKqX�bmYk_�GJISK�XtKqMVOP_WKNX�MVYkfUQtGWOUYk\��éMVKN_J]kK�_�_JK�bmK�_WK�\Ls�K,T$�^\L�clkK�T�K�\oG[�c\LX�sfPOPK�\oG[_JKqXtOP_JKqsuGJOPY^\Q�ÄsN�c\�RzK
wS_WY�]xOPXSKNX� 'O»GWISOU\�GWISK[sYk\oGJKÃxGEY^b3YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXSXSfUKN ��^_JKk� 
OP\L�^fUfP`^gLMJKNsGJOPY^\��L� �S� ��l^OP]^KqM'�$MVQST�T$�c_W`�Y^b
 'ISO�s5I�Ycb
GJISK�bmYkQS_VGWK�KN\�T�Y^RLOUfPO»Ga`�s5IL�cfPfPK�\SlkKNM0�c_WK��^XSXt_WKNMWMJKNX�Rx`$GWISK�Áx 'OPÛ�ÛNfUOP\Sl$����`kK�_'�c\LX�ISY� ��

ÿý¸'E®¸§· » <><ED)À�=x=Â9 ½��(DS:F¾)½ÐÈû� ¿�È(D Ä À(Ç � ÈV���1À8¼4¾)½ÐÈV�>=
h0ISO�M0MVKqsuGWOUYk\7XtKNMWs_WOPR�KqM6GWISK��cwSwS_WYk�ks5I�GW�^¡^K�\7Ro`$F>� � i Ç GJY,MJQSwSwzY^_JG'MVKN_J]kK�_6T�YkRSOUfPOUGa`^�¹3OU_5MaGqgx jK�MVQLT�T$�^_JO�MVK
GWISK�Ga jY@T��^OU\H�cwSwL_JYo�^s5ISKqM$GJYºXtKq�cfPOU\Sl@ 'O»GWI¬GWISK°�^XSXS_JKqMJM7T�OPl^_5��GWOUYk\éwS_WY^RSfPK�T�XSOPMWsQLMWMJKNXÄOP\Hs5I��cwtGWK�_�}S�

� } �



ÁxKqsYk\LX*go jKEwL_JKqMVKN\kG6GJISKrMVYkfUQtGWOUYk\��^XtYkwtGJKqX�OU\�GJISKeF>� � i Ç Áx 'OUÛNÛ�fPOU\Ll�����`kK�_+GJY�MVYkfU]kK0GJISKr�^XSXS_JKqMJMCT�OPl^_5��GWOUYk\
wS_WY^RLfUKNT bmY^_e\SK� ¶sYk\S\SKqsuGJOPY^\�M��rÈÅÉ'Kqs��cfPf%GWIL��GeGJISK����°MVYkfU]kKNM�GJILK��^XSXS_JKqMJM'T�OPl^_5��GWOUYk\�wS_WY^RLfUKNT bmY^_eKÃtOPMVGJOP\Sl
s�Y^\S\SKqsuGWOUYk\LM�� Ê£h0ISOP_WX*g
 jK$XtO�MWsQLMWM�ISY� ³MVKN_J]kK�_r_JK�bmK�_WK�\Ls�KNM��c_WK�l^KN\SK�_5�cfPfU`�XSOPMWMVKNT�OU\L�cGJKqX�OP\�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK0�^\LX�KÃtwSf��cOP\�ISY� ÂGWISKeÁx 'OPÛ�Û�fPOP\Sl[����`kK�_q½ M+�cwLwS_JYo�^s5I�GJY�GJILKE�^XSXt_WKNMWM+T�OUlk_W�cGJOPY^\�wS_WY^RSfPK�T¶bmYk_(\SKN 
s�Y^\S\SKqsuGWOUYk\LM0OU\oGWK�_5�^suG5M0 'O»GWI¹XtOPMWMJK�T�OU\���GJOPY^\�Ycb+MVKN_J]kK�_0_WKbmK�_WK�\�sKNMN�

ê:�;�3î�õ�ïSð*�3øxì$íNõ°ê�ù3ù�î�øxìNìþ� ñÀúLî�ïtíqñÅõzô
ijIL�^wtGJKN_E}$MVILY� jKqX$GJI���G'GJILK[�^XSXt_WKNMWM0T�OUlk_W�cGJOPY^\�wS_JYkRSfPK�TásN�c\�R�K[MJY^fP]^KqX��cGEMVKN]^K�_5�cf¥f���`^KN_WM�OP\�GWISK�wS_WYcGWYxs�Y^f
MVGW�ks5¡z�CijY^T�T�Y^\��^wSwS_WYk�ks5ISKNM* �K�_WK(RL�kMVKqX�Y^\[bmY^_W ��^_WXtOP\Sl'wzY^OP\oGJK�_+MWs5ISK�T�KNMNgcMJQLs5I��^M%GJISK0�¹YkRSOUfPKjÉe� � MJ`xMVGJKNT
XtO�MWsQLMWMVKqX$OP\�MJKNsuGWOUYk\7}S�"�t� }Sgo�c\LX�ISY^T�K��cl^KN\oG(Ga`xw�K�MJs5ILK�T�KNMNgoMJQLs5I7�kM6�¹YkRSOPfUK � v@XtO�MWsQLMWMVKqX�OU\�MVKqsuGWOUYk\7}S� � � � �
v(QL_JK�bmYk_J 0�c_5XtOP\Sl,wzY^OP\oGJKN_eMJs5ILK�T�KNM0wS_WY^T�O�MVK�lkYoYtX�w�KN_VbmYk_JT$�^\LsK��c\�X�ILOUlkI���]��cOPf��cRSOPfUOUGa`^gtKN]^KN\�OP\�GJISK�bÅ�ksK�Y^b
bm_WKNpoQSKN\kGEMJK�_W]^KN_�T�Y�]kK�T�K�\oGN�CßeY� jKN]^K�_qgxs5IL�cOP\LM0Ycb
bmY^_W ��^_WXSOU\Sl�wzY^OP\kGWK�_5M� 'OUfPf%\SKNKNX�GJY�RzK[MVISYk_VGWK�\SKqX�OP\�Y^_5XtK�_
GWY�wL_JKN]^K�\oG�GJISK�wzK�_JbmY^_WT$�c\Ls�KewzK�\L�^f»Ga`7�kMJMJYtsO���GWKNX$ 'OUGJI�_JKNw�Kq��GWKNX�_WKNXSOU_WKNsGJOPY^\��^\LX$GWY�_JKqXtQLsK>GJILKrfPOP¡^K�fPOPISYxYxX
Y^b3RS_WY^¡kK�\�s5IL�cOP\LMN�
h0ISK�ILY^T�K��cl^KN\oG�Ga`xwzK��cwLwS_JYo�^s5I�I��^M0GWISK[�^Xt]��^\kG5�clkKeGWIL��GeYk\SK�XtKNMJOPl^\L�cGJKNX�K�\oGWO»Ga`�È¸GJILK[ISY^T�K[�^l^K�\oGuÊ6O�M

_WKNMJw�Yk\LMJOURSfPK�bmY^_�T��^OU\oG5�cOP\SOU\Ll��^QtGJILY^_WO»G5��GJOP]^K�OP\tbmY^_WT$��GWOUYk\��^R�YkQtG�GJILK�fUYtsN��GJOPY^\�Y^bjGWISK7MJK�_W]^K�_q��h0ISO�M[T$�c¡kKNM
OUG>Kq�^MJ`7bmYk_eMVKN_J]kK�_5M0GJY7QSwzXL��GJK�GJISKNOU_>_JK�bmK�_WK�\Ls�KNM>�c\LX�bmYk_>sfPOPK�\oGWMEGJY�YkRtGW�^OU\�bm_WKNMJI�sYkwSOPKNMN�0ßeY� jKN]^KN_NgSOP\�wSQL_JK
ISYkT�K��^l^KN\kG'MJY^fPQtGJOPY^\LMNgoGJISK�ISYkT�K��^l^KN\kG�Ga`xwSO�s��cfPfP`�sY^\�MaGWO»GWQtGJKqM'�,MJOU\Ll^fPKrwzY^OP\oG'Ycb%bÅ�^OUfPQS_WKr 'ILYkMJKr��]��cOPf��cRSOPfUOUGa`
O�M�_JKqpkQLOU_WKNX�bmYk_'sfPOUKN\kG5MjGJY�OU\x]^Yk¡^Ke�,T�Y^RSOPfPKrMJK�_W]^KN_N�+ZE\L��]��^OUf��cRSOPfPO»Ga`�Ycb�GJISKrISY^T�K��clkK�\oGjT$��`�s��^QLMJK>�,T�YkRSOPfUK
MJK�_W]^KN_[GJY�RzK�K�ÆzKqsuGJOP]^KNfU`°QL\L��]��cOPfP�^RSfUKkg+K�]^KN\ÂGWISY^QSlkI°GJILK�MJK�_W]^KN_�OUGWMJK�fUb>T$��`�R�K�bmQS\LsGJOPY^\SOP\Sl�w�KN_VbmKqsuGJfP`^� � \
_WK�f���GWOUYk\$GJY,w�KN_VbmYk_JT$�c\�sK^g^GJISKrISYkT�Kr�clkK�\oGjT$��`�sY^\�MaGWO»GWQtGJK��[RzYcGJGJfPK�\SKqs5¡�OP\�MJY^T�KeMWsKN\L�c_WOPYkMN�;SYk_jK�ÃS�cT�wSfPK^g
OUbE�¹sfPOUKN\kG��^\LX���bm_JKqpoQSK�\oGJfP`�T�Y�]xOP\Sl¹MVKN_J]kK�_��c_WK$sfPYkMJK�GJY^lkKGWISK�_�ÈÅOU\�GWK�_WT�M�Y^b'\SKGa �Y^_W¡�XtO�MaG5�c\Ls�KqÊrRSQtG�bÅ�c_
�� 0��`�bm_WY^T¯GJISKEILY^T�Ke�clkK�\oGNgkO»GjT���`,R�K>KÃtwzK�\LMJOU]kK0bmY^_CGWISK>s�fUOPK�\oGj�^\LX$MJK�_W]^K�_+GWY�_JKNw�Kq��GWKNXtfP`,I���]^K0GJY[s�Y^\oGW�ksuG
GWISK�ISY^T�K[�^l^K�\oG�GJY$_WKbm_WKNMJI��^\LX�QSwzXL��GJK�_WKbmKN_JKN\LsKqM��
ße`oRL_JO�X�MJY^fPQtGJOPY^\�M�g*MJQLs5I��^MrËÄOP_JKNfUKqMJM�i y ÉEÎ0FçXtOPMWsQ�MJMJKNX¹OP\�MVKqsuGJOPY^\¢}S� �L� {tg¥IL��]^K�R�KNK�\�wS_JYkw�YoMVKqX¹OP\¢�c\

�cGVGJKNT�wtG'GJY�l^K�G�GWISK�R�KqMaG'Y^b�R�Y^GJI� jYk_Jf�XSMN�Ch0ISK>OP\oGJKN\kGWOUYk\�O�M�nL_5MaG�GJY�QLMJK>bmY^_W ��^_WXtOP\Sl,w�YkOU\oGJKN_WMjGWY,fPYts���GWKeGWISK
MJK�_W]^KN_0�^\LX�OU\¹s��kMVK>GJILOPM0bÅ�^OUf�M�bÅ�cfPf%RL�ks5¡�Y^\���ISY^T�K��clkK�\oGN�Ch0ISK��kXt]��c\oGW�^l^KrOPM0GWIL��GE��MJK�_W]^K�_0QLMJOP\Sl$�,Ix`xRS_WOPX
MJY^fPQtGJOPY^\7 'OUfPf�\LYcGj\LK�KNX�GJY,QSwzXL��GJK>O»G5M�ISY^T�K>�^l^KN\kG��^M(Y^b¸GJKN\��^Mj��MJK�_W]^KN_6QLMJOU\Ll��[wSQL_JK>ISY^T�K>�^l^KN\kG�MVYkfUQtGWOUYk\%g
�^\LX�GWIL��G[s�fUOPK�\oGWM� 'OPfPfC_JKNfU`�fPKNMWMrY^\¢GJISK�ISYkT�K��^l^KN\kG�RzKNs��^QLMJK�bmYk_J 0�c_5XtOP\Sl7wzY^OP\oGJK�_5M�s��^\¢RzK�QLMVKqX�GWY�fUYts��cGJK
GWISK[MVKN_J]kK�_0OP\�GWISK�T$��±aYk_JOUGa`$Ycb+s��^MJKNMN�

� } �



a d
e

b
c

Circles are nodes; n is a numbered MG;
C is a fixed client; S is a mobile server;
H is the home agent; crossed−out nodes
are unavailable.Invocation

Forwarding Pointer
Past Forwarding Pointer
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S

987654321

C

H

þ'ñÀú�ÿ
î�øÌ�&`��!� �¹SYk_J 0�c_5XtOP\Sl�v+Y^OP\oGJKN_WM'�^\LX�ßeY^T�K[FElkK�\oG
���3ø�ê ü 
����"êw�F�3î�õzïSð*�éíqõ�ê�ù3ù
î�øxìqìÎ� ñÅú�î�ïtíNñÀõ�ô
h0ISK�Fe� � i Ç Át 'OUÛNÛ�fPOU\Sl�����`kK�_>MJY^fP]^KqMEGWISK��^XSXt_WKNMWMET�OPl^_5��GWOUYk\�wS_WY^RSfPK�T×bmY^_�Ykw�KN\¢sYk\S\SKqsuGJOPY^\�M>�cGeGJILK�T�O�Xx´
XtfPK� 0�c_WKEfPK�]kK�fÌ�+F¬Ix`oRL_JO�X�MWs5ISK�T�KEO�Mj�kXtY^wSGJKNX$GJIL�cG�sYkT�RSOP\SKqM(bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGWK�_5M( 'OUGJI��[ISY^T�K>�^l^KN\kGjGa`xw�K
�^wSwS_WYk�^s5I��7h0ISK$OP\kGWK�\oGJOPY^\°O�M�GWY¹bÅ�^s�OUfPO»G5��GWK�bm_JKqpkQLK�\oG[T�Y^RSOPfUOUGa`�Ycb'MVKN_J]kK�_5M� 'O»GWISY^QtG[_WKNpoQSOP_WOU\Sl�GWISK7s�Y^\LMVGW�^\kG
OP\x]^Y^fP]^KNT�K�\oGrY^b���w�YoMJMJOPRSfU`¢XtOPMVGW�^\oGrISYkT�K��^l^KN\kGq� Ç Æ¥KNsGJOP]^KNfU`kg%T�Y^RSOPfUK$MJK�_W]^KN_WM�¼ fPKN��]kK�GW_W�ksKqM�½¥OP\�GWISK�OP_[MVQL_V´
_WY^QS\�XtOU\LlkM$ÈmOP\�GJISK�bmYk_JT Ycb�bmY^_W ��^_WXtOP\Sl�w�YkOU\oGWK�_5M�fUK�b¸G���G���â�M5Êr 'ISO�s5I�s�fUOPK�\oGWM�s��c\¢bmY^fPfPY� �� � b�¼ GJISK�GW_W�^OUfCO�M
s�Y^f�X*½CÈmOÌ� Kk�Ug¥GWISK�bmYk_J 0�c_5XtOP\Sl�wzY^OP\oGJK�_5M>\SY�fPY^\Ll^K�_>KÃtO�MaGqg*w�KN_JIL�^wLM>R�Kqs��cQ�MVK,GJISK�MJK�_W]^K�_>_JK�bmK�_WK�\Ls�K�ISKNfPX�Rx`�GWISK
s�fUOPK�\oGEO�M0\SY$fUYk\Sl^KN_0]��^fUO�XLÊgtGJISK[s�fUOPK�\oGEs��^\�bÅ�cfPf*RL�^s5¡�Yk\7GWISK�ISYkT�K��^l^K�\oG0GJY�YkRtGW�^OU\¹��]��cfPOPX�_JK�bmK�_WK�\Ls�K^�
h0ISK[MWs5ISKNT�K�O�MEXtKNwSOPsGJKqX�OP\�nLlkQS_JK���� � �L�Ch0ISK�T�Y^RSOPfPK[MVKN_J]kK�_�ÈÀÁSÊ'IL�^M0T�Y�]^KqX�bm_WY^T×��â�M � GJY � |�Y�]^K�_'�

wzK�_WOUYtX�YcbCGJOPT�K^� Ç �ks5I¢��â³T$�^OU\oGW�^OU\�Me�7bmY^_W ��^_WXtOP\Sl$wzY^OP\oGJK�_>GJY�GJILK�\SK�ÃoG���â³OP\�GWISK�s5IL�cOP\%�TSY^_W 0�c_5XtOU\Ll
wzY^OP\oGJK�_5Me�^_JK,s_WKN��GWKNX�XtQS_WOP\Sl�IL�^\LXtYcÆÄÈÅMJKNsGJOPY^\¹��� �S� }oÊu� � \�GJILK[nLlkQS_JKkgSGWISK,s5IL�^OU\¹Y^bCbmY^_W ��^_WXSOU\Sl�wzY^OP\oGJK�_5MEO�M
RS_WY^¡kK�\�RzKNsN�cQLMJK,�¢â"}7O�MrQS\L��]��cOPf��cRSfPK^g�bmY^_�KÃS�^T�wLfUK�XtQSK,GJY���IL�^_WXt 0�c_WK[Yk_rMJYcb¸Ga 0�c_WK�bÅ�cOPfPQS_JKk��F�GrGWISK,GJY^w
Y^b�GWISK$nLlkQS_WK$OPM[GJISK�T�YkRSOUfPK�MJK�_W]^K�_q½ M�ISY^T�K7�^l^K�\oG�ÈÅßrÊ� 'ISO�s5IÂ�cf�MJY�T$�^OU\oGW�^OU\�M[��bmY^_W 0�c_5XtOU\Ll�wzY^OP\oGJK�_�GJY��
_WKNs�K�\oG�ÈÀ�cfUGJISYkQSl^I�\LYcG>\LKNsKqMJMW�c_WOPfU`�sQS_W_JKN\oG5Ê'fPYts��cGJOPY^\�Y^bCGJISK���ß[�*h0ISK�MVKN_J]kK�_eQLwzXS�cGJKqMEGWISK,wzY^OP\oGJKN_rMVGJYk_JKqX
Rx`,GJISK>ISY^T�Ke�^l^K�\oGj�cG6_WK�l^QLfP�^_COU\oGJKN_J]��^fPMNg^bmYk_(KÃS�^T�wLfUKe�kM6��bmQL\LsuGWOUYk\�Ycb¥GJILKEGJOPT�KeKNfP�^wLMVKqX�Y^_CGWISKe\xQST,R�KN_6Y^b
T�Y�]^KqM6wzK�_JbmY^_WT�KNX�MJOP\LsK>GJISK�f��^MVGjQSw¥XS�cGJK^� � \�GJILKrMWsKN\L�c_WOUY,MVISY� '\�gkGWISKrT�YkRSOPfUK�MVKN_J]kK�_�QSw¥XS��GWKNMjGJISO�M�w�YkOU\oGWK�_
KN]^K�_W`$bmYkQS_ET�Y�]^KqM��(h0ISK,XtYcGJGJKNX��^_J_WY� EMjbm_JYkT GJILK�ISY^T�K[�clkK�\oGeMJISY� ¬wL�kMaG'bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGJKN_WMN�6ZewzXS�cGJOP\Sl
Y^b3bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGWK�_5M'OPME\SYcG>MJISY� '\�OP\�GJISK�n�l^QS_WK�RSQtGr jYkQSfPX��^wSw�Kq�c_e�kM'OP\o]kYts���GWOUYk\LM�bm_WY^TáGJISK�MJK�_W]^KN_0GJY
GWISK�ISY^T�K[�^l^K�\oG'��G'GWISK�GJOPT�K� 'ISK�\�GJISK[MJK�_W]^KN_0 ��kM0ISYkMVGJKqX7Rx`7��â�M0�,�^\LX$�,_WKNMJwzKNsuGWOU]kK�fP`^�

� �o|



3OPl^QS_WK'�L� � �[�^fPMJY[MVILY� EM(�[sfPOPK�\oG>ÈÌi0Ê(w�KN_VbmYk_JT�OP\Sl[�c\$OP\x]^Yts��cGJOPY^\�Ycb¥GJILKeT�Y^RSOPfPKeMVKN_J]kK�_q�
h0ISK>sfPOUKN\kGjISY^f�XSM
�^\°Y^f�X�_JK�bmK�_WK�\Ls�K�GJY¹GWISK�MJK�_W]^KN_� 'ISOPs5I°wzY^OP\oGWM[GJY���â�{S�¹h0ISK�OP\o]kYts���GWOUYk\°��GVGWK�T�wtG�ÈÅ�c_W_WY� ¯�kÊ�_JKqMVQSfUGWM[OU\
��_WKNXtOP_WKNsuGWOUYk\�GWY���â }L��ßEY� �K�]kK�_qg���âá}�O�M�QS\���]��^OUf��cRLfUK� 'ISO�s5I¢wL_JKN]^K�\oG5MrGJISK�s�fUOPK�\oG�bm_WY^T bmYkfUfPY� 'OP\Sl7GWISK
s5IL�^OU\�Ycb3w�YkOU\oGWK�_5M6bmQL_VGWISK�_[ÈÀ�c_W_JY� éRzÊu� � \LMVGJKq�^X*gxGWISK�sfPOUKN\kG'OP\x]^Y^¡kKNMjGJILK�MJK�_W]^KN_N½ MjISY^T�K��clkK�\oG�ÈÀ�c_W_JY� AsNÊ��c\LX
YkRtGW�^OU\LM���T�Y^_WKE_WKNs�K�\oGjfPYts���GWOUYk\$Ycb*GWISKrMJK�_W]^KN_(OP\$GJISKebmY^_WT³Ycb��[wzY^OP\oGJKN_(GJY���â}�S�Ch0ISKrsfPOUKN\oG6GJILK�\7OP\x]^Yk¡^KNM
��â �$ÈÀ�c_W_JY� ¤X�ÊC�c\LX�O�MC_WKNXtOP_JKqsuGWKNX,GJY[��â � |> 'ILOPs5I�ISYoMaG5M+GJISKeT�YkRSOPfUKEMJK�_W]^KN_N�3h0ISOPM6MJs�K�\L�^_JOPY�OPMC_WKN�kMVYk\L�cRLfU`
s�Y^T�wSfPKÃ�RzKNsN�cQLMJK�GJILK[_JK�bmK�_WK�\Ls�K�ISK�f�X�Rx`�GWISK�sfPOPK�\oGEOPMeY^QtGEY^b(XS��GWK^�jß>�^X�GWISK[_WKbmK�_WK�\�sK�R�KNK�\¹\SKN jKN_NgSbmK� �K�_
MVGJKNwLMe �Y^QLfPX�IL��]kK[RzK�K�\�_JKqpkQLOU_WKNX*gz�c\LX�sY^T�T,QS\SO�s���GWOUYk\¹ 'O»GWI¹GJILK�ISYkT�K,�cl^KN\oGe jYkQSf�X¹IL��]^K�RzK�KN\���]^YkOPXSKNX*�
LY^_[K�Ãt�^T�wSfUKkg%IL�kX�GWISK$_WKbmK�_WK�\�sK�ISK�f�X�Rx`�GJILK�sfPOUKN\kG[RzK�KN\�GJY¹��â ��_W�cGJISKN_�GJIL�^\°��â }Lg�Yk\SfU`�GJISK�MVGJKNwLM
XtKN\SYcGWKNX�Rx`7�c_W_WY� EMjX��c\�X7K� �Y^QSf�X�IL��]^KrR�KNK�\�_WKNpoQSOP_JKqX*�
h0ISK�Át 'OUÛNÛ�fPOU\Sl��
��`^KN_N½ M0�cwSwS_WYk�ks5I�GWY�GJISK��kXSXt_WKNMWM�T�OPl^_5��GWOUYk\�wL_JYkRSfUKNTáMJIL�c_WKNM'��\xQST,R�KN_'Ycb(MJOUT�OPfP�^_JOUGJOPKNM
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sYkT�wzY^\LK�\oG5Ê� � \�GJILK�F>� � i Ç wS_WYcGJYts�Y^f*MaG5�^s5¡$MJISY� '\7OP\7n�l^QS_WK>��� ��goGJISK[Á?-cÉ � v

MHs�Y^T�w�Yk\SK�\oG�_JKqMVO�XtKqM>�^R�Y�]kK[GJILK,OPT�wSfUKNT�K�\oGW�cGJOPY^\�Y^b6GWISK,_WK�T�Y^GJK�OU\x]^YtsN��GJOPY^\¹wL_JY^GJYtsYkf
QLMJKNX�bmY^_rGJILK,YkRt±aKNsGV´
Yk_JOPK�\oGJKqX7T�O�XSXtfPK� 0�c_WKrbm_W�^T�KN jYk_J¡�OP\¹pkQLKNMVGJOPY^\%�(h0ISK�fPK�]kK�f*Ycb+OP\LXtOP_JKqsuGJOPY^\��cfPfPY� EM6GWISK�Á?-cÉ � v

MH
s�Y^T�w�Yk\SK�\oG

GWY�GJ_5�c\LMJwL�^_JKN\kGWfU`,T�YxXSO»bm`,GJISKrMVKNT$�c\oGJO�s�MCY^b*Y^wzK�_5��GJOPY^\�MC_JKNfP�cGJKqX�GWY�GJILKeT$�c\L�^l^KNT�KN\oG(Ycb*_JK�bmK�_WK�\Ls�KNM+GWY�MJK�_W]^K�_
YkRt±aKNsGWMjY^\$GWISKr��ß[�tdeQL_JOP\Sl�\LY^_WT��^f�Ykw�KN_W�cGJOPY^\%gkGJILK>MJK�_W]^K�_�s_WKN�cGJKNM6O»G5M�_JK�bmK�_WK�\Ls�Ke�c\LX7T$��`,_WK�lkOPMVGJKN_6OUG� 'OUGJI
MJY^T�K�XtOP_JKqsuGWY^_W`�MVKN_J]xO�sK^��ßeY� jKN]^KN_Ng*OUb�Q�MVOP\Sl�Fe� � i Ç g*GWISK�_WKbmK�_WK�\�sK� 'OUfPf(RzK�GJ_5�c\LMJwL�^_JKN\kGWfU`�GW_W�^\LMJfP�cGJKNX¢Rx`
GWISK�Á?-cÉ � v

MH
sY^T�wzY^\SKN\oG,RzKbmY^_WK�_WK�lkOPMVGJ_5��GWOUYk\�G5�c¡^KqM�wSf��^s�K^��ßEKN\LsKkg+O»G�OPM[GJISK ��£Í���)�R�����â��� _WKbmK�_WK�\�sK�GJI���G

T$�c¡kKNM�OUG�OP\oGJY¢GJISK¹XtOP_WKNsuGWY^_W`°MVKN_J]xO�sK^�@h0ISOPM��^fUfPY� EM,s�fUOPK�\oG5M�GJY�Y^RtG5�cOP\ÂGJILK�GW_W�^\LMJfP�cGJKNX¤_JK�bmK�_WK�\Ls�K7 'OUGJISYkQtG
K�ÃxwLfUO�sOUG�T�Y^RSOPfPO»Ga`o´¾�� ��^_JKN\SKNMWMrYcb'sfPOUKN\kG,Y^_�MJK�_W]^KN_�Y^_[XtOP_JKqsuGWY^_W`¢MJK�_W]oO�sKk�7vC�c_JGWM[Ycb�GJISK7Fev � YcÆ¥K�_WKNX�Rx`�GWISK
_WK�T�YcGWK[OP\o]kYts���GWOUYk\¹wS_WYcGJYts�Y^f% 'OPfUf3RzK�QS\S_WK�f���GWKNX�GWY�GJILK�T$�c\L�^l^KNT�KN\oGEYcb6MJK�_W]^K�_e_JK�bmK�_WK�\Ls�KNMN� � \o]kYts���GWOUYk\LM'Y^b
MJQLs5I¢bmQS\LsuGWOUYk\LM��c_WK�MJOPT�wLfU`�_WK�f���`^KqX¹Rx`�GJISK�Á?-cÉ � v

MH
s�Y^T�w�Yk\SK�\oGrGJY�GJILK�QL\LXtK�_WfP`oOP\Sl�OUT�wSfPK�T�KN\kG5��GWOUYk\¢Y^b

GWISK�_JKNT�YcGJK�OP\x]^Yts��cGJOPY^\7wL_JY^GJYtsYkf*OU\�poQSKNMVGJOPY^\%�
� G�MJISYkQSfPXºRzK�\LYcGJKqX£GJIL�cG�bmY^_��°l^OP]^KN\ºT�YkRSOPfUK�MJK�_W]^KN_NgjGJILK�_WKbmK�_WK�\�sK�GJ_5�c\�MVf���GWOUYk\£wzK�_JbmY^_WT�KNX£Rx`¤GWISK

Á?-cÉ � v
MH

sY^T�wzY^\SKN\oG�Y^\SfP`@�cÆzKqsuGWM$GJISK�T�YkRSOUfPK�MJK�_W]^K�_q½ M�_JK�bmK�_WK�\Ls�K�GWYÂOUGWMJK�fUbag�OÌ� K^�Pg0GJISK�_WKbmKN_JKN\LsK�GWIL��G7O�M
XtO�MWMVKNT�OP\L�cGJKNX�Ro`�GWISK�MJK�_W]^KN_N�EµeY��cGVGJKNT�wtGrO�M>T��kXtK[GWY�GW_W�ks5¡�Yk_eQSw¥XS��GWK,_WKbmKN_JKN\LsKqMeMVGJYk_JKqX�Y^\�ÉEß>M���ÁxQLs5I
_WKbmKN_JKN\LsKqM'�c_WK>QSw¥XS�cGJKNX�OP\¹�,f��cÛN`�T$�c\S\LK�_0GJIL_JYkQSl^I�GJISK�_WKNXSOU_WKNsGJOPY^\�MWs5ISKNT�K�XtO�MWsQLMWMVKqX7OP\¹MVKqsuGWOUYk\���� �L� }L�

%�øoîqòzøoî o øxý¿øoî�øoô3ð^ø¹þ
õLî�ûÂïSí
ÁxKN_J]kK�_[_WKbmKN_JKN\LsKqM[�c_WK7MJw�KqsOUn�s�GWY�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKqsuGJQL_JKqM[�c\LX�Kq�^s5IÂ�^_Ws5ISOUGJKqsuGWQS_JK�XSK´
MWs_WOURzKNMeO»G5MeY� '\¹_WKbmKN_JKN\LsK[bmY^_WT��cGN� � \¢MVKqsuGJOPY^\��L� }� jK�XtKnL\LKNX�Ga �Y�_WKNpoQSOP_JKNT�KN\oGWM�ÈÀÉ'�7�^\LX�É1�kÊ'_WK�f���GJKqX�GJY
MJK�_W]^KN_'_JK�bmK�_WK�\Ls�K�bmY^_WT��cGWM�GWIL��GEGWISK[YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXSXSfUKN ��^_JK[�^_Ws5ISOUGJKqsuGWQS_JK�T,QLMaGrMJ�cGJO�Mabm`�OU\¹Yk_WXtKN_0bmY^_EOUG
GWY,RzK�w�YoMJMJOURLfUK>GJY�OP\LMaG5�c\oGJO���GWKrF>� � i Ç bmY^_jGJISK��^_Ws5ISOUGJKqsuGWQS_JK>OU\�poQSKNMVGJOPY^\��+ÉE�,_WKNpoQSOP_JKqX�GJILK�MJK�_W]^KN_j_WKbmKN_JKN\LsK
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þ'ñÅúzÿ�î�ø���`<�)2 �3�¹OP\SOPT$�cf
ÁxKN_J]kK�_'É'K�bmK�_WK�\Ls�K
bmYk_JT$��G�GJY��cfPfPY� �GWISK�MJK�_W]^KN_�GJY�RzK�O�XtK�\oGJOUnLKqX�Ro`�T�QLf»GWOUwSfPK7KN\LXtwzY^OP\oGWM��^fUf6OU\Ls�fUQ�XtKNX°OP\�GJILK�_JK�bmK�_WK�\Ls�K^g+�c\LX
MJw�KqsOUnLKNX�GJIL�cGEsfPOUKN\kG5M6ILY^f�XtOU\Ll���_JK�bmK�_WK�\Ls�K>MJISY^QSf�X$GW_J`�Kq�^s5I7KN\LXtwzY^OP\oG�OP\�MJKNpoQSKN\LsKk�+h0ILKebmQSfUnLfPfUT�KN\kG'Y^b*GJISO�M
_WKNpoQSOP_JKNT�K�\oG��^fUfPY� EMrQLMrGJY�MVGJY^_WK�R�Y^GJI�GJISK$s�QS_J_WK�\oG���â �^\LX�GJISK$ISYkT�K��^l^K�\oGrbmY^_[��T�Y^RSOPfUK$MJK�_W]^KN_>OP\�GWISK
MJK�_W]^KN_N½ M[_WKbmKN_JKN\LsKk� � beGJISK�K�\LXSw�YkOU\oG�_JK�bmK�_W_JOP\Sl¹GWY�GWISK��¢âÚOPM�wSf��^s�KNX¤R�K�bmY^_WK�GJILK�Yk\SK7GWIL��G�_WKbmK�_5M�GJY�GWISK
ISYkT�K7�clkK�\oGNg3sfPOUKN\kG5M[ 'OPfUf���GJGJK�T�wtG�GJY�OP\x]^Y^¡kK�GJISK7MJK�_W]^KN_[��G[GWISK7��â×�^\LX�bÅ�cfPf6RL�ks5¡�Y^\�GWISK�ISYkT�K7�clkK�\oGNg
�kM>XtKqMJs�_JOPRzKNX¹OP\¢MJKNsGJOPY^\���� �L� � �>É1��_JKqpkQLOU_WKNX�GWIL��G�O»G�RzK,wzYkMWMVOPRSfPK[GWY�MVGJY^_WK,MJY^T�K[K�ÃxGJ_5��OP\tbmY^_WT$��GJOPY^\�OU\¹GWISK
_WKbmKN_JKN\LsK�GJIL�cG> �Y^QSf�X¹RzK,wL�kMJMJKNX�bm_WY^T×GWISK�s�fUOPK�\oG>GJY�GWISK�MVKN_J]kK�_eXtQL_JOP\Sl7OP\x]^Yts��cGJOPY^\%�rFeMrXtKNMWs_WOPR�KqX¹OU\¢MVKqsu´
GWOUYk\���� }Lg¥GJISO�M�T$�c¡kKNMrOUG[w�YoMJMJOURLfUK,GJY�GJ_5�c\�MabmKN_�OU\tbmYk_JT$�cGJOPY^\¢�^R�YkQtG�K�\LXSw�YkOU\oGWM[OU\¢GJISK�MJK�_W]^KN_>_WKbmKN_JKN\LsK�ISKNfPX
Rx`$GWISK�sfPOUKN\kG5M�GJY� 'ISO�s5I7GWISK[��â  jYkQSfPX�\SY^G0Y^GJISKN_J 'O�MJK>IL��]kKr�ks�s�KNMWM�� y \7GWISK[��â�gxGWISK�OU\tbmYk_JT$�cGJOPY^\��cRzY^QtG
GWISKNMJK�K�\LXSw�YkOU\oGWM0O�M'_WKNpoQSOP_JKqX$GWY�sY^\�MaGW_JQLsG'\SK� HMVKN_J]kK�_0_JK�bmK�_WK�\Ls�KNM0�^M0w��c_JG0Y^b3_WKNXSOU_WKNsGJOPY^\7_WKNMJwzY^\LMJKNMN�
Z>MVOP\Sl Ç ÃxGWK�\LXtKqXéÎ0�^s5¡xQLMV´¿µ>�cQS_wLY^_WT È Ç Î0µ1CÊ	P � � QÌg>�ÂMVKN_J]kK�_$_WKbmKN_JKN\LsK¹bmQLf»nLfPfPOU\Sl@_JKqpoQSOU_WK�T�KN\kG5M�É'�

�^\LX�É1��s��c\�RzK[XtKNMWs_WOURzKNX��^M�bmYkfUfPY� EMN�
�)\!k�\°�)\�XHf�\çæ�æLß \�X)dk�)Z,V'X�ièÜ \�X)d°�?Z,V'X�iÖã
\�X)dk�)Z,V'X�i æ�æLß s?Z?h5i X?g*qH\��)Zk��i [)\k�
É'Kqs��^fUf6GJIL�cG,MVOP\Ls�K�_JKqpoQSOU_WK�T�KN\kG�É>{¹MVwzKNs�O»n�KNM�GJIL�cG[GJISK7GJ_5�c\LMJwzY^_JG[T�QLMVG�RzK�heijv/- � v3g3 �K�OPXSK�\oGJOUbm`�GWISK

MJK�_W]^KN_,wS_WYtsKqMJM�Rx`Â��ISYkMVGJ\L�^T�K�ÈÅY^_ � vç�kXSXt_WKNMWMWÊ,�c\�X@�¢w�Yk_VG$\xQST,R�KN_N�£ßEK�\�sK^g���MVKN_J]kK�_�_JK�bmK�_WK�\Ls�K�GJI���G
MW��GWOPMVnLKNM6GJILK>_WKNpoQSOP_JKNT�K�\oGWMjsY^\�MVO�MaG5M(Y^b�Y^\SK>Y^_jT�Yk_JKrMVKN_J]kK�_jK�\LXtwzY^OP\oGWMNgxKN�^s5I$Y^b� 'ISO�s5I�O�Mj�[GJ_WOUwSfPK^�(h0ILKeISYoMaG
\L�^T�K�MJwzKNsOUnLKqM0GJISK�wLIo`tMJOPsN�cf¥T$�^s5ISOP\SK�Y^\� 'ISO�s5I�GJISK[MJK�_W]^KN_j_WKNMJOPXSKNMNgxGJISK�wzY^_JG'\oQLT�RzK�_EMJw�KqsOUnLKNM0GWISK[MJK�_W]^K�_
wS_WYtsKqMJM�OP\�poQSKqMaGWOUYk\%gS�c\LX�GJISK�¡kK�`�MJw�KqsOUnLKNM�GWISK�MVKN_J]kK�_�Y^Rt±aKqsuG' 'O»GWISOP\7GWIL��G'wS_WYtsKNMWMN�^3OPl^QS_WKr�L� � �[MJISY� EM0�c\
K�Ãt�^T�wSfUKeYcb���T�OP\SOUT$�^fzMJK�_W]^KN_C_JK�bmK�_WK�\Ls�K'GJIL�cG6bmQSfUnLfPfPM6GJILKNMJKe_WKNpoQSOP_JKNT�KN\oGWMN�
h0ISK>_JK�bmK�_WK�\Ls�K'OPMjT�OU\SOPT$�cfzOU\�GWISK
MJK�\LMJK>GJIL�cG�OUGEXtYxKNM�\SYcG'sYk\oGW�cOP\�Y^GJISKN_�XS�cGW��nLK�f�XSMjGJI��c\�GWISYkMJK�MVwzKNs�O»nLKqX�Rx`�GJILK�F>� � i Ç _JKqpoQSOU_WK�T�KN\kG5M��+h0ISK
MJK�_W]^KN_C_JK�bmK�_WK�\Ls�K'bmY^_WT$��GWM6MVwzKNs�O»nLKqX�Rx`,T�YkMVG6YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX,T�OPXSXSfUKN ��^_JKe�^_Ws5ILO»GWKNsuGWQS_WKNM+l^KN\SK�_5�cfPfP`,sYk\tbmY^_WT
GWY>GWISO�M3bmY^_WT��cG3RLQtG6�c_WK(Ga`xwSO�s��^fUfP`[T�Y^_WK�s�Y^T�wSfPKÃ�GWIL�c\,GJISK0Yk\SK�MJISY� '\%�3h0ISK0K�fPfUOPwLMJKNMCXtKN\SYcGWKjfPYts��cGJOPY^\LM3 'ISKN_JK
Y^GJISKN_EXS��G5��n�K�f�XSM' �Y^QSf�X�Ga`xwSO�s��^fUfP`�_WKNMJOPXSK^�
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þ'ñÀú�ÿ
î�øÌ�&`���6 �3h0ILK[h� �Y�ÁoGW�cGJKNM0Y^bCÁtK�_W]^K�_'É'K�bmK�_WK�\Ls�KNM
���3ø��jö�õ %%íNïtíqøoì$õzý0%�øoîqòzøoî o øxý¿øoî�øoô3ð^øxì
F>M�K�ÃxwLfP�^OU\SKqX°�cRzY�]^Kkg�GWISK�Á?-cÉ � v

MH
sYkT�wzY^\LK�\oG[GJ_5�c\�MVwL�^_JKN\oGJfP`�QSw¥XS��GWKNM��¹T�Y^RSOPfPK�MJK�_W]^K�_q½ M�_JK�bmK�_WK�\Ls�K$GJY

OUGWMJK�fUb'K�]^KN_J`�GJOPT�K�GJISK���ß  'ISK�_WK�GJISK�MJK�_W]^KN_�_JKqMVO�XtKqM�s5IL�c\SlkKNM���â��3h0ISK$QSw¥XS��GWKNM�OP\x]^YkfU]kK�T�YtXtOUbm`xOU\Sl�GWISK
��âHKN\LXtwzY^OP\oGjOP\�GJISK>_JK�bmK�_WK�\Ls�KeMVQ�s5I�GJIL�cGjOUG��cfP 0��`xM+_WKbmKN_WM(GJY�GWISK>s�QS_W_JKN\kG6�¢â�� � \7�kXSXtOUGJOPY^\%gkGJILKrÁ?-cÉ � v

MHs�Y^T�w�Yk\SK�\oGeT,QLMVG>�^XSX¹�^\¹K�\LXSw�YkOU\oGEGWY$GJISK�_JK�bmK�_WK�\Ls�K�GJIL�cGe_JK�bmK�_5M0GJY�GJISK�MVKN_J]kK�_q½ M0ISYkT�K[�cl^KN\oGN�'h0ISO�MET�Q�MaG
RzK[XtY^\LKr 'ILK�\�GJISK[MJK�_W]^KN_0OPM's�_JKq��GJKqX*�
h0ISK�wL_JYtsKqMJMEYcb+_JK�bmK�_WK�\Ls�K�GJ_5�c\LMJfP�cGJOPY^\�OPMes��cfPfPKNX¢¼ MJ 'OPÛ�Û�fPOP\SlLgP½���GWK�_WT RzY^_W_JY� �KNX�bm_JYkTá_WKNMJKN�^_Ws5I�OU\oGJY$wzK�_J´

MJOPMVGJKN\oGrYkRt±aKNsGWM�P � { �xg ��� �'QÌ�[ÁxKN_J]kK�_e_WKbmKN_JKN\LsKqMesN�c\�RzK,OP\�Yk\SK�Y^b(Ga jY�MaG5��GJKqM��EMJ 'OPÛ�Û�fPKNX�Y^_rQS\LMJ 'OUÛNÛ�fPKNX*��FE\
QS\�MV 'OPÛ�ÛNfUKqX�_WKbmKN_JKN\LsKrO�M0GJISK�Yk_JOPl^OP\L�^fÀgxQS\ST�YtXtOUnLKNX�_WKbmKN_JKN\LsK��^M's�_JKq��GWKNX�Ro`��,T�YkRSOUfPOUGa`k´¿QS\L�� 0�c_WK>MJK�_W]^KN_N� � G
s�Y^\oGW�^OU\LMr\SY�K�ÃoGW_W��OP\tbmY^_WT$��GJOPY^\�OP\�GWISK�bmY^_WT�Ycb0��â Yk_�ISY^T�K$�clkK�\oGrKN\LXtwzY^OP\oGWMN��F"MJ 'OUÛNÛ�fPKNX¢_JK�bmK�_WK�\Ls�K,O�M
Yk\SKEGWIL��G�IL�^M6R�KNK�\�T�YtXtOUnLKNX$Rx`,GJISK�Á?-�É � v

MH
s�Y^T�wzY^\SKN\kGjGJY�s�Y^\oGW�^OU\$KN\LXtwzY^OP\oGWM6bmY^_(GWISK>s�QS_W_JKN\kG���â·�c\LX

GWISK[ISYkT�K[�^l^KN\kGq�jÁx 'OPÛ�ÛNfUKqX�_JK�bmK�_WK�\Ls�KNM�bmY^fPfPY� ¬GWISK[MVwzKNs�O»nzs���GWOUYk\�Ycb(MVKN_J]kK�_0_WKbmK�_WK�\�sKNM0lkOU]kK�\�bmY^_EGJISK�YkRt±aKNsGV´
Yk_JOPK�\oGJKqX¹T�OPXLXtfUKN ��^_JK,�c_5s5ISO»GWKNsGJQS_WK[OP\¢poQSKNMVGJOPY^\��rßeK�\Ls�K^g*�7MJ 'OUÛNÛ�fPKNX�MJK�_W]^KN_E_WKbmK�_WK�\�sK�O�M>OU\LXSOPMVGJOP\Sl^QLOPMJIL�cRLfUK
bm_WY^T Yk\SK�GJI���G'OPME\SYcGEMJ 'OUÛNÛ�fPKNX*gSK�ÃSsK�wSG�GWY�GJISK�Át 'OUÛNÛ�fPOU\Sl$�
��`^K�_q�
h0IS_WK�K¹Ykw�KN_W�cGJOPY^\LM�KÃtOPMVG�GWIL��G��^fUfPY� ÚMVKN_J]kK�_$_WKbmK�_WK�\�sKNM$GJYÂRzK�GW_W�^\LMabmYk_JT�KqX¤RzKGa �K�KN\ºGJISK�Ga jYÂMVGW�cGJKNMN�

é �¹�êR�R©�u����¨ �kXSXSM���â��^\LX@ISY^T�K��cl^KN\oG,K�\�Xtw�YkOU\oG5M�GJY��c\¤Yk_JOPl^OP\L�^fÀgCQS\LT�YtXtOUnLKqX@MJK�_W]^KN_,_WKbmKN_JKN\LsKkæ £Í�.�R�¹�êR-)
R©�u����¨ QSwzXL��GJKqM[GWISK7��âáKN\LXtwzY^OP\kG,bmY^_���_JK�bmK�_WK�\Ls�K�GJIL�cG,O�M��cfP_WKN�^XS`�OU\@�¹MV 'OPÛ�ÛNfUKqX°MaG5��GJKkæ6�c\�X ���?�R�¹�êR�R©�u����¨
_WKNMVGJYk_JKqM(GWISK>_WKbmKN_JKN\LsKeGJY�O»G5M0Y^_WOUlkOU\��cf�MVGW�cGJKrRx`$_JKNT�Y�]xOP\Sl�GWISK���â¶�c\�X�ISYkT�K��clkK�\oG0K�\LXtwzY^OP\oGWMN�(Áx 'OUÛNÛ�fPOU\LlLg
_WKNMJ 'OUÛNÛ�fPOU\Ll��^\LX@QS\LMJ 'OUÛNÛ�fPOU\Sl�Y^b�MJK�_W]^KN_�_WKbmKN_JKN\LsKqM,GW�c¡kKNM�wSf��^s�K�GJ_5�c\LMJwL�c_WK�\oGWfU`�GWY¢GWISK¹T�Y^RSOPfPK�MVKN_J]kK�_qgCGJY
GWISK[OPT�wLfUKNT�KN\oGW��GWOUYk\�Ycb3GJISK�_WK�T�YcGWK�OU\x]kYxsN��GWOUYk\7wS_WYcGWYxs�Y^f*QLMJKNX�Yk\�GWISK[��ß �^\LX�GJY$_WK�T�YcGWK�sfPOUKN\kG5M'ISYkfPXtOP\Sl
_WKbmKN_JKN\LsKqM�GJY�GJISK[MJK�_W]^KN_N�

3OPl^QS_WK��L� � �¤MVISY� EM�GJISK�Ga jY£MaG5��GWKNM�ÈmGJISK�_WY^QS\LXSKNXºRzY�ÃxKqMWÊ�Ycb�MJK�_W]^KN_�_JK�bmK�_WK�\Ls�KNM��c\LXÄILY� áGWISK¢GJIS_WK�K
Ykw�KN_W�cGJOPY^\LMrÈ¸GWISK��c_W_JY� EM5Ê
GJ_5�c\LMVbmY^_WTçGJISK�_WKbmKN_JKN\LsKqM(RzKGa �K�K�\7GJISKrGa �Y,MVGW�cGJKNMN�CF¬_WKbmKN_JKN\LsK>OU\LO»GWOP�^fUfP`7s_WKN�cGJKqX
Rx`��>T�Y^RSOPfUOUGa`o´ÌQL\L�� ��^_JKjMVKN_J]kK�_3 'OUfPftR�K0OP\,QL\LMV 'OPÛ�ÛNfUKqX�MVGW�cGJK^�+h0ISKjbmY^fPfUY� 'OP\Sl�XtO�MJs�QLMJMJKNM+MJ 'OUÛNÛ�fPOU\LlLg�_WKNMJ 'OUÛNÛ�fPOU\Sl
�^\LX�QS\LMJ 'OUÛNÛ�fPOU\Sl�OP\�T�Yk_JK�XtK�GW�cOPfÌ�
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ú
h0ISK�GWK�_WT;¼ MV 'OPÛ�ÛNfUOP\SlL½¥O�M��cwSwLfUOPKNX¢GJY¹MJK�_W]^KN_>_WKbmKN_JKN\LsKqMr�kMr jKNfUf(�kMrGJISK$OP\LXtOP]xOPXtQ��cfCK�\�Xtw�YkOU\oG5M�sY^\oG5�cOP\SKNX�OU\
GWISK�_JK�bmK�_WK�\Ls�KNMN��Át 'OUÛNÛ�fPOU\Sl���MVKN_J]kK�_e_WKbmKN_JKN\LsK,Yts�sQL_WMr 'ISKN\¢��\SK�  _WKbmKN_JKN\LsK,OPM�s�_JKq��GJKqX¹ 'ISOPfUK�GWISK���ß¯O�M
s�Y^\S\SKqsuGWKNX�GWY��c\¢��â��*h0ISK�Á?-cÉ � v

MH
sYkT�wzY^\LK�\oG>OP\oGJK�_5sKNwtGWMeGJILK�Y^wzK�_5��GWOUYk\¹GJI���GrsN�cQLMJKNMEGJISK�s_WKN�cGJOPY^\¹Y^b

GWISK7_WKbmKN_JKN\LsK��^\LX°wzK�_JbmY^_WT�M�GJISK�MV 'OPÛ�ÛNfUOP\Sl�Ykw�KN_W�cGJOPY^\�Y^\�GWISK�s�_JKq��GJKqX�_JK�bmK�_WK�\Ls�K^�¹ßEKN\LsKkgC_JK�bmK�_WK�\Ls�KNM[�^_JK
T$�cOP\oGW�^OU\SKqX°OP\¤��MJ 'OUÛNÛ�fPKNXÂMVGW�cGJK�RSQtG�GJISK�wS_JYts�KNMWM[YcbrMV 'OPÛ�ÛNfUOP\Sl�_WK�T$�cOP\LM[GJ_5�c\LMJwL�c_WK�\oG[GWY�GWISK��^wSwSfPOPsN��GJOPY^\
QLMJOP\Sl¹GJILK7É � v

MH
sYkT�wzY^\LK�\oGN��Áx 'OPÛ�ÛNfUOP\Sl���MJK�_W]^KN_�_JK�bmK�_WK�\Ls�K�sYk\LMVO�MVGWM[Y^bEMV 'OPÛ�ÛNfUOP\Sl¹Y^\LK�Y^_[T�Yk_JK$Y^b�GWISK

KN\LXtwzY^OP\kG5M>s�Y^\oGW�^OU\LKNX�OP\¹GJISK,_JK�bmK�_WK�\Ls�K��c\�X��^XSXSOU\Sl7Y^\SK,KÃxGJ_5��K�\LXSw�YkOU\oGeGWIL��G�_WKbmK�_5M0GWY�GJILK,MJK�_W]^K�_q½ M'ISY^T�K
�^l^K�\oGq�
Áx 'OPÛ�ÛNfUOP\Sl��c\,OU\�XtOU]xO�XtQL�^ftK�\LXtwzY^OP\oG(OU\x]kY^fP]^KNM3s5IL�^\Sl^OP\Sl>GJISK0K�\�Xtw�YkOU\oG(MJQLs5I�GWIL��GCOUG(\SY�fUYk\Sl^KN_
_WKbmKN_WM
GWY>GWISK

MJK�_W]^KN_'wS_JYts�KNMWMjYk\�GJISK���ß¶RSQtG'GWY�GJISK,Á,-�É � v
MG

s�Y^T�w�Yk\SK�\oG'Ycb+GWISK[��â�GJY$ 'ISO�s5I�GJISK[��ß¶OPMesY^\L\SKNsGJKNX
�cGEGJISK�GJOPT�K�Ycb(MJ 'OUÛNÛ�fPOU\LlL� y \SfP`�KN\LXtwzY^OP\kG5ME_WKbmKN_J_WOU\Ll�GJY�fPYts��cf
OU\oGWK�_JbÅ�^sKqM'Y^\�GWISK,��ß �c_WK�MJ 'OUÛNÛ�fPKNX*� y GJILK�_
KN\LXtwzY^OP\kG5M,�^wSwzKN�c_WOP\Sl�OP\°GJISK�_WKbmK�_WK�\�sK7�^_JK�fPKb¸G�OP\kG5�^sGN� Ç \LXtwzY^OP\kG$MJ 'OUÛNÛ�fPOU\Sl�OU\x]^YkfU]kKNM�T��^\SOPwSQSf���GJOP\Sl¹GWISK
GWIS_JKNK'nLKNfPXSMeÈmISYoMaGW\L�cT�K^gowzY^_JG6�c\LX�¡^KN`SÊCsYk\kG5�cOP\SKNX�OP\�GJISKeK�\LXtwzY^OP\oGN�+h0ISKEISYoMaGW\L�cT�KE�^\LX�w�Yk_VG6�^wSwzKN�c_WOP\Sl�OU\
GWISK�QS\LMJ 'OUÛNÛ�fPKNX�_JK�bmK�_WK�\Ls�K>Y^b%GJISK[��ßH�^fUYk\Sl� 'OUGJI�GJILK�\L�cT�KrYcb�GWISK�ISY^T�K��clkK�\oG0�^_JKrwS_WK�wzK�\LXSKNX7GJY,GJISK�¡^KN`
nLKNfPX%g¥bmY^_WT�OP\Sl��7sYkT�w�YoMVOUGJK,¡^K�`�]��cfPQSK^��h0ISK�ISYoMaGW\L�cT�K[O�M�MVK�GeGJY�GJILK,ISYoMaGW\L�cT�K[Y^b(GJILK���â³GJY7 'ILOPs5I¹GWISK
��ßçO�M�sY^\L\SKNsGJKNX¢��GrGJISK,GJOPT�K�YcbjMJ 'OUÛNÛ�fPOU\LlL�[h0ISK�w�Yk_VG�\xQST�RzK�_�Y^b(GJISK�T�Y^RSOPfPK�MJK�_W]^KN_eO�M>_WK�wLfP�ksKNX� 'O»GWI¢�
 �K�fPf»´¿¡x\SY� '\�wzY^_JG
Y^\[GJISK���â�g�Y^\[ 'ISO�s5I�GWISK�Á?-cÉ � v

MG
s�Y^T�wzY^\SKN\kG3fUO�MVGJK�\�M%bmYk_
OP\LsYkT�OU\Sl>sfPOUKN\kGCsYk\S\SKqsuGJOPY^\�M��

h0ISKrQLMJKeY^b
�[ �K�fPf»´¿¡x\SY� '\�ÈÅ_W�cGJISKN_(GJI��c\�XS`o\��cT�OPsN�cfPfU`$�^fUfPYts���GWKNXLÊ(w�Yk_VG�bmY^_jGJILOPM�wSQS_WwzYkMJK>�cfPfPY� EM6MJ 'OUÛNÛ�fPOU\Sl�GJY
G5�c¡^KrwSf��^s�K>Yk\7GWISK���ßH 'O»GWISY^QtG'OP\x]^Y^fP]^KNT�K�\oGjY^b�GJILK��¢â��tËÄISK�\�GJILKrT�YkRSOUfPK�MVKN_J]kK�_0MaG5�c_JGWM�fUO�MVGJK�\LOU\Sl�Yk\��c\
KN\LXtwzY^OP\kGqg*��wS_WY�Ãt`�MJK�_W]^K�_rMVYts5¡kKGEO�M>Xt`x\L�^T�OPsN�cfPfU`¹�cfPfPYxsN��GWKNX�Y^\�GJISK���âçRx`�GWISK,���

MG
s�Y^T�w�Yk\SK�\oGq�>h0ISK

���
MG

sYkT�wzY^\LK�\oG,�cf�MJY�\SYcGWO»n�KNM�GWISK�Á,-�É � v
MG

sY^T�wzY^\SKN\oG�Ycb0GJILK�MJYxs5¡kKG,s�_JKq��GWOUYk\¢GWIS_WY^QSlkIÂ�c\ÂQSw¥s��^fUfÌ�
h0ISO�M��cfPfUY� EM�OU\Ls�Y^T�OP\Sl�sYk\S\SKqsuGJOPY^\�M�bm_WY^T sfPOUKN\oGWM�GJY�GWISK�Á,-�É � v

MG
s�Y^T�wzY^\SKN\kG,GJY¢R�K7bmY^_W ��^_WXtKqX�GJY¹GWISK

MJK�_W]^KN_0�^wSwSfPOPsN��GWOUYk\�Yk\7GWISK[��ßHGJIL_JYkQSl^I�GJISK[XS`o\��cT�OPsN�cfPfU`��^fUfPYts��cGJKNX�wS_WY�Ãt`$Y^\�GJISK[�¢â��
3OPl^QS_WK,��� � ��MJISY� EM���MVKN_J]kK�_rK�\LXSw�YkOU\oG�R�KNOU\Ll�MJ 'OPÛ�Û�fPKNX%��h0ILK�KN\LXtwzY^OP\oG�_WKbmKN_WM>GWY���MJK�_W]^KN_>_WQS\S\SOP\Sl�Y^\

�^\���ß  'ILYkMJK�ISYkMVGJ\L�^T�K[OPM®q?syá,©Ðd,h5tz©�f�h+©¿i4f5d�©�V�\L�(h0ILK�MVKN_J]kK�_q½ MEISY^T�K��^l^K�\oGeO�M�s?gd©Ðd,h*tz©�f�h+©âi4f�d�©RV5\L�(F�G
GWISK�GJOPT�K�YcbCMV 'OPÛ�ÛNfUOP\Sl�gtGJISK[��ß¶OPMesY^\L\SKNsGJKNX�GWY��c\���âçs��cfPfPKNXþq?t,áy©Ðd,h*tz©�f�h+©âi4f�d�©RV5\L��h0ISK�T�YkRSOUfPK[MJK�_W]^K�_
O�M�_JQS\L\SOU\Ll�Y^\@w�Yk_VG � {^}c��Yk\ÂGJILK���ß�g+RSQtG$R�Kqs��^QLMVK7GJISK���ßáOPM�s�Y^\S\SKqsuGWKNX°GWIS_WY^QSlkI°GJISK���â�g+OUG�O�M�\SYcG
wzYkMWMVOPRSfPKEbmYk_jsfPOPK�\oGWM(GJY,s�Y^\S\LKNsuG6GJY[GWISK>MJK�_W]^KN_6XtOP_JKqsuGWfU`,GJIS_WY^QLl^I�GJILOPMjw�Yk_VGq�'ÈÀÁxQLs5I�sY^\L\SKNsGJOPY^\LM6 jYkQSfPX�RL_JKq�c¡
 'ISKN\�GJISK[��ß¶T�Y�]^KNX��^\LX�s5IL�c\SlkKNX�O»G5ME\SK�Ga jYk_J¡��^XSXt_WKNMWMN� Ê�ËÄOUGJISOP\�GJILK�MVKN_J]kK�_0wS_WYtsKNMWMNgtGJISK[MJK�_W]^KN_'Y^Rt±aKqsuG
OP\�poQSKNMVGJOPY^\�O�M'OPXSK�\oGJOUnLKNX�Rx`�GJISK�¡kK�`þqt�?n!Z°}t¦!\?f5i¥�CF'b¸GJKN_EGWISK[K�\�Xtw�YkOU\oGeI��^M0RzK�K�\�MJ 'OPÛ�Û�fPKNX%gSGJILK[K�\LXSw�YkOU\oGN½ M
ISYoMaGW\L�cT�K�IL�kM�R�KNK�\�_WK�wSf��^s�KNX¢ 'O»GWI¢GWIL��G[Y^bjGWISK7��â�g
�c\LX�GJISK7w�Yk_VG[��G[ 'ILOPs5I�GJILK�MVKN_J]kK�_�OPM[_JQS\L\SOU\Ll�I��^M
RzK�KN\�_WK�wLfP�ksKNX7 'O»GWI��^|^|^�� 'ISO�s5I�O�M�GJILKr �K�fPfU´Ì¡x\SY� '\�w�Yk_VG'Y^\� 'ISO�s5I7GWISK�Á?-�É � v

MG
s�Y^T�w�Yk\SK�\oG'O�M0fUO�MaGWK�\SOP\Sl
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Reswizzle

Swizzle

Unswizzle

port     = 5004
key      = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

hostname = "mg2.dsg.cs.tcd.ie"

port     = 5004
key      = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

hostname = "mg1.dsg.cs.tcd.ie"

hostname = "mh1.dsg.cs.tcd.ie"
port     = 1234
key      = "my_object"

Swizzled Endpoint

Swizzled Endpoint

Unswizzled Endpoint

þ'ñÅúzÿ
î�øÌ��`<�)3 �CÁt 'OUÛNÛ�fPOU\Sl�gSÉ'KNMJ 'OPÛ�Û�fPOP\Sl$�c\LX�ZE\LMJ 'OPÛ�Û�fPOP\Sl$Ycb+��ÁtK�_W]^K�_ Ç \�Xtw�YkOU\oG
Yk\¹GJISK���â��¥h0ISK�Yk_JOPl^OP\L�cf�ISYkMVGJ\L�^T�K��c\LX�w�Yk_VGe\xQST,R�KN_�ÈÅOPXSK�\oGJOUbm`xOU\Sl7GJISK�MVKN_J]kK�_EwL_JYtsKqMJMeY^\�GWISK,��ßrÊe�^_JK
KN\LsYtXtKqX¹OU\�GJISK,¡^K�`�nLKNfPX�bm_JYkTá 'ISKN_JK[GJISKN`�sN�c\�f���GWK�_>R�K,_JK�GJ_WOUKN]^KNX%�eh0ISK�ILY^T�K��clkK�\oGN½ MEILYkMVGJ\L�^T�K�OPMr�cf�MVY
KN\LsYtXtKqX�OP\$GJISKr¡^KN`�nLK�f�X*gtMVQ�s5I$GJIL�cG0�^\7��â· 'ILY�_WKNsKNOU]kKNMj�c\7OP\x]^Yts��cGJOPY^\�sN�c\7s�_JKq��GJK>�[\SKN é_JK�bmK�_WK�\Ls�K'GJI���G
OP\LsfPQLXtKqM��^\°K�\LXtwzY^OP\oG[bmY^_�GJISK7ISY^T�K7�^l^K�\oGq��ÈÀFeM,XtOPMWsQ�MJMJKNX�OP\ÂMVKqsuGWOUYk\°�L� }S�"�tg%GWISK�Á?-cÉ � v

MG
s�Y^T�w�Yk\SK�\oG

\SKNKNXSMjGWY,¡x\SY� ÄGWISKrISYkMVGJ\L�^T�K>Y^b%GJISKrISYkT�K��clkK�\oG6GWY�s�Y^\LMVGJ_WQLsG0�,\SK� ¬_JK�bmK�_WK�\Ls�KeRSQtG0GWISKrMJK�_W]^KN_jKN\LXtwzY^OP\oGWM
�^_JKrGa`xwSO�s��cfPfP`�\SYcG'OP\LsfPQLXtKqX�OU\�OP\o]kYts���GWOUYk\7_WKNpoQSKqMaG5M�� Ê
ËÄISKN\��^fUf*KN\LXtwzY^OP\oGWM0_WKbmK�_W_WOU\Sl,GJY�fPYts��cf¥OP\oGJK�_JbÅ�^s�KNM�Y^\�GJILK[��ßHIL��]^KrR�KNK�\¹MJ 'OUÛNÛ�fPKNX*gt�c\�KÃxGW_W�,K�\LXSw�YkOU\oG

O�M>�kXSXtKqX�GJY7GJISK�_JK�bmK�_WK�\Ls�K^�eh0ILOPM>K�\LXSw�YkOU\oG>O�XtKN\kGWO»n�KNMeGJISK�ISY^T�K��cl^KN\oGEbmY^_>GJIL�cG>wL�^_VGWOPs�QSf��c_eT�YkRSOUfPK,MJK�_W]^KN_N�
� G5MewS_WKNMJK�\�sK�OP\¹GWISK�_WKbmKN_JKN\LsK��^fUfPY� EMe��sfPOUKN\oGeGJY7bÅ�cfPf
R��^s5¡�Y^\¹GWISK�ISYkT�K,�clkK�\oGeOP\¢sN�^MJK�GJISK���â"MJw�KqsOUnLKNX
OP\�GWISK�nL_5MaG�K�\�Xtw�YkOU\oG�O�M�QS\L��]��cOPfP�^RSfPK^�,h0ILK�ILYkMVGJ\L�^T�K,bmY^_rGWISK$KÃxGJ_5��K�\LXtwzY^OP\oG�OPM�MJKGrGJY�GJILK�ILYkMVGJ\L�^T�K�Y^b
GWISK�ISY^T�K��clkK�\oG��^\LX�GWISK�w�Yk_VG0\xQST�RzK�_0GWY�GWISK� jKNfUfU´¿¡o\LY� '\7wzY^_JG�\xQST,R�KN_jbmYk_eÁ?-�É � v

MG
s�Y^T�w�Yk\SK�\oG5M��Ch0ISK

ISYoMaGW\L�cT�K'Y^b�GWISKe��ßé�^\LX,GJISKew�Yk_VG(\xQST,R�KN_(YcbzGJISKeT�YkRSOPfUKEMJK�_W]^KN_+�^_JK'KN\LsYtXtKqX�OU\�GWISK'K�\LXSw�YkOU\oGN½ M(¡kK�`�n�K�f�X*�
3OPl^QS_WK,��� �'� MJISY� EM>��MJK�_W]^K�_>_JK�bmK�_WK�\Ls�K�RzK�OP\Sl¹MV 'OPÛ�ÛNfUKqX¹OP\�GWISOPMrT$�c\L\SK�_q� Ç �^s5I¢Ycb(GWISK�K�\LXtwzY^OP\oGWMr_WKbmK�_W_WOU\Sl
GWY$fUYts��^f*OU\oGWK�_JbÅ�^sKqM0�c_WK�MJ 'OPÛ�Û�fPKNX��^M'MJISY� '\�OU\�nLlkQS_WK>��� � �x�
FçMVKN_J]kK�_>_JK�bmK�_WK�\Ls�K�T$��`¹sY^\oG5�cOP\�T�Y^_WK[GJI��c\�Yk\SK�K�\LXtwzY^OP\oGNg*Yk\SfU`¹MJY^T�K�Ycb6 'ISO�s5I�T$��`¹_WKbmK�_>GJY�MJK�_W]^K�_

wS_WYtsKqMJMJKNM'Yk\�GJISK���ß[�HSYk_EKÃS�^T�wLfUKkg�_WKbmKN_JKN\LsKqM0bmY^_>_JKNwSfUO�s��cGJKqX¹MVKN_J]xO�sKNME jYkQSfPX�Ga`xwSO�s��^fUfP`�s�Y^\oGW�^OU\��7MVKN_JOPKNM
Y^b0KN\LXtwzY^OP\oGWMNg
O�XtK�\oGWO»bm`xOP\Sl�MJK�_W]^K�_�wL_JYtsKqMJMJKNM[Y^\�wSIx`tMVO�s��^fUfP`¢XtO�MVGJOP\LsuG�T$�ks5ISOU\LKNMN��ËÄISKN\Â��MJK�_W]^K�_�_WKbmKN_JKN\LsK
O�M[MJ 'OUÛNÛ�fPKNX*g
KN�^s5I�K�\�Xtw�YkOU\oG�GWIL��G[_WKbmKN_WMrGWY��¹MJK�_W]^KN_�wS_JYts�KNMWM>Yk\�GJISK���ß³O�M[MJQSRt±aKqsuG�GJY¹MJ 'OUÛNÛ�fPOU\LlL� y GJILK�_
KN\LXtwzY^OP\kG5ME�c_WKrfUK�b¸GeQS\oGJYkQLs5ISKNX%�
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SwizzleUnswizzle

. .
 .

Unswizzled Reference

Swizzled Reference

. .
 .

port     = 5004
hostname = "ha.dsg.cs.tcd.ie"

Home Agent Endpoint

port     = 5004
key      = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

hostname = "mg1.dsg.cs.tcd.ie"

Swizzled Endpoint

key      = "mh1.dsg.cs.tcd.ie:1234"

hostname = "mh1.dsg.cs.tcd.ie"
port     = 1234
key      = "my_object"

Unswizzled Endpoint

þ'ñÅúzÿ
î�øÌ��`<��D �CÁt 'OUÛNÛ�fPOU\Sl$�^\LX�Ze\LMJ 'OUÛNÛ�fPOU\Sl$Y^b3�$ÁxKN_J]kK�_'É'KbmKN_JKN\LsK
o øoìNö$ñ�ëkë^÷ÅñÀô
ú
É'KqMV 'OPÛ�ÛNfUOP\Sl�Ycbj��MVKN_J]kK�_>_JK�bmK�_WK�\Ls�K�Yts�s�QS_WM> 'ISKN\��^\���ßçT�Y�]^KNMEbm_JYkT�Y^\SK���âçGWY��^\SYcGWISK�_q� � \�GWISOPM�sN�^MJK^g
GWISK�Á?-�É � v

MH
sY^T�wzY^\SKN\oG�_WKNs�K�OP]^KNM���s��^fUfPRL�^s5¡�bm_WY^T GWISK¹���

MH
s�Y^T�w�Yk\SK�\oGqg(OU\�XtOPsN��GWOU\Sl�GWIL��G�GJISK¹��â

IL�kM's5IL�c\Ll^KNX%�3ËÄILK�\�_JKqsKNOU]xOP\Sl�GWISK�s��^fUfPRL�^s5¡¥gxGWISK[Á?-�É � v
MH

sYkT�wzY^\LK�\oG'_JKqMV 'OPÛ�ÛNfUKqM��^fUf*_WKbmKN_JKN\LsKqMjGJY�fUYtsN�cf
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s�Y^\S\SKqsuGWOUYk\LM�g¥Yk_,ÈmOUb6GWISK�T�O�XSXtfPK� 0�c_WK��^_Ws5ISOUGJKqsuGWQS_JK,�cfPfUY� EM>O»GuÊ'GWY7_WKGWQS_J\¢�c\�KN_J_WY^_eT�KqMJMW�clkK[OP\LXtO�s���GWOU\Ll�GJI���G
GWISK[MVKN_J]xO�sK�O�M�GJK�T�wzY^_5�c_WOUfP`$QS\L��]��^OUf��cRSfPK^�
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o øoìNö$ñ�ëkë^÷ÅñÀô
ú C�ÿ�î�ñÅô3ú o øxù3ñmî�øxðcíqñÅõzô
ËÄISKN\¬_WKNs�K�OP]oOP\Sl¤�^\éOP\o]kYts���GWOUYk\£bmY^_��¤MJK�_W]^K�_�GJIL�cG�_WKNMJOPXtKqM�Yk\¬�c\¬��ß[g0 'ISO�s5IéOPM�\SYÂfPY^\Ll^K�_�ISYkMVGJKqXÄRx`
GWISK���â�g+�c\¤Á,-�É � v

MG
s�Y^T�wzY^\SKN\kG, 'OUfPf6\SKNKNX�GWY�sYk\LMVGJ_WQLsuG,��\SK� ³_WKbmK�_WK�\�sK�bmY^_�GJISK�sfPOUKN\oGN��ârOP]^K�\�GWISK

_WKbmKN_JKN\LsK,ISK�f�X�Rx`�GJISK$s�fUOPK�\oGNgzGWISK�Á,-�É � v
MG

sYkT�wzY^\LK�\oG>KqMJMJK�\oGJO��cfPfP`�\LK�KNXLMEGWY�_WKNMJ 'OUÛNÛ�fPK[GWISK,_WKbmKN_JKN\LsK,�^M
XtKqMJs�_JOPRzKNX�OP\�MVKqsuGWOUYk\���� �L� {S�0ËÄISOUfPK�GWISK,s�fUOPK�\oG>MJQSwSwSfPOPKNM'GWISK�¡kK�`�R�KNfUYk\Sl^OP\Sl�GJY7GJISK,��â�½ MeK�\LXSw�YkOU\oGr�kM'wL�^_VG
Y^b6GJILK$OU\x]^YtsN��GJOPY^\�g¥GJISK$KN\kGWOU_WK$MVKN_J]kK�_r_JK�bmK�_WK�\Ls�K,O�M�Ga`xwSO�s��^fUfP`¹\SYcG�wL�kMJMJKNX��^M�w��c_JGrY^bjGWISK�OU\x]^YtsN��GJOPY^\���h0ISO�M
s�Y^T�wSfPOPsN��GJKqM3GJISK'_WKNMJ 'OPÛ�Û�fPOP\Sl�Y^wzK�_5��GJOPY^\�bmY^_CGWISKeÁ?-cÉ � v

MG
sY^T�wzY^\SKN\oGN�CÁxY^T�K^gkRSQtG(\SY^G6�cfPfÀg^Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX

T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNM�ÈmKk� l��Ugzi y ÉeÎ�F·Q�MVOP\Sl �V� y v � � {,Y^_'\LK� �K�_uÊj�^fUfPY� éGWISK[MJK�_W]^K�_�GWY$_JKqpkQLKNMVG�GWISK�bmQSfPf
_WKbmKN_JKN\LsK�bm_WY^T�GWISK�sfPOUKN\oGN� � b'Fe� � i Ç O�M�RzK�OP\Sl¹OU\�MaG5�c\oGJO���GWKNX�bmY^_[�c\��c_5s5ISOUGJKqsuGJQL_JK� 'ISKN_JK�GJILOPM�O�M�wzYkMWMVOPRSfPK^g
GWISK,Á?-cÉ � v

MG
sYkT�w�Yk\SK�\oGes��^\�_JKqpkQLKNMVG'GJISK�MVKN_J]kK�_0_JK�bmK�_WK�\Ls�K�bm_JYkT GWISK�s�fUOPK�\oGNg�_JKqMV 'OPÛ�ÛNfUK�OUGEGWY�sY^\oG5�cOP\�GWISK

\SKN ¶��âç�c\LX�MJK�_W]^K�OUGeRL�^s5¡�GJY$GWISK�sfPOPK�\oGeOP\���_JKqXtOU_WKNsGJOPY^\�_JKqMVwzY^\�MVKk� � b(Fe� � i Ç OPMER�KNOU\Sl7OU\LMVGW�^\oGJO���GJKqX�bmY^_
�^\�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX¢T�OPXLXtfUKN ��^_JK$�^_Ws5ISOUGJKqsuGWQS_JK� 'ISKN_JK�GWISOPM�OPM[\SYcG[wzYkMWMVOPRSfPK^g�GJISK�\LK� ³MVKN_J]kK�_�_JK�bmK�_WK�\Ls�K$ 'OUfPf
IL��]kK�GJY�R�K�sY^\�MaGW_JQLsGJKqX�Yk\�GWISK$RL�^MJO�M�Ycb�GJISK$¡kK�`��^fUYk\SK^��h0ISO�M�T$��`�_WKNMJQSfUG�OP\�GJISK$fPYkMWM�Ycb'�c\x`�KN\LXtwzY^OP\oGWM
GWIL��G's��^\S\SYcG�R�Krl^KN\SK�_5��GWKNX�Yk\�GJILK>RL�kMVO�M(Y^b%GJILK>¡kK�`^gxMJQLs5I7�^MjK�\�Xtw�YkOU\oG5Mj_WKbmKN_J_WOP\Sl�GJY,OU\oGWK�_JbÅ�^sKqM(GWIL��G0XtY�\SYcG
RzK�fPY^\Sl�GWY�GJISK[��ß��

ÿý¸'E®¸æÿ 9 ÈU�U½§ú§½Ð¾.' ��BE:¹ú§ú§À&���¢À�=
y bzGJISK0bmYkQS_JGJK�KN\,T�YkRSOUfPOUGa`�s5IL�cfPfPK�\SlkKNM+XtO�MJs�QLMJMJKNX,OP\�s5I��cwtGWK�_6{tgcGJISKeÁx 'OPÛ�ÛNfUOP\Sl�����`kK�_C�^XLXt_JKqMJMJKNM
Y^\LfU`,Y^\SK's��kMVK
Y^b
GWISK[�^XSXS_JKqMJM�T�OUlk_W�cGJOPY^\�wS_JYkRSfPK�T ÈÀMVKqsuGJOPY^\¹{t�"�t� � Ê�+ 'ISK�_WK��,_WK�T�Y^GJK�sfPOUKN\oGEISY^f�XSM'��_JK�bmK�_WK�\Ls�KeGWY���T�YkRSOPfUK
MJK�_W]^KN_CRSQtG(IL�kMC`^K�GCGJY�KNMVGW�^RSfPOPMJI$��sY^\L\SKNsGJOPY^\%�3h0ISKEIx`xRS_JO�X�MVYkfUQtGWOUYk\�YcÆ¥K�_WKNX�Rx`�GJISKrÁx 'OUÛNÛ�fPOU\Ll[����`^KN_C�cfPfUY� EM
MJQLs5I�_JK�bmK�_WK�\Ls�KNM�GJY�RzK�QSw¥XS��GWKNX�OU\¹��f��cÛ�`�bÅ�^MJISOUYk\%�
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ÁxKqsuGWOUYk\Ä{S� ��� {�XSOPMWsQLMWMJKNX¤GJISK�s5I��cfPfUKN\Sl^K�Ycb�XtO�MJs�Y^\S\LKNsuGWOUYk\Ä�c\LX£O�XtK�\oGJOUnLKqX£GJISK�XSO»Æ¥K�_WK�\Ls�KNM$RzKGa �K�KN\ºfUYk\Slc´
GWK�_WT²�c\�X�MJISYk_VGJ´ÀGWK�_WT XtO�MJs�Y^\S\SKqsuGWOUYk\�OP\�GJKN_JT$M�Y^b'sN�cQLMJK$�^M� �K�fPf6�kM�]oO��cRLfUK�MJY^fPQtGJOPY^\�M��7h0ILK�MVKNwL�c_5��GWOUYk\¢Y^b
s�Y^\Ls�K�_W\LM0�^XtYkwtGJKqX�OP\�Fe� � i Ç bmYkfUfPY� EMjGJISK[XSOPMVGJOP\LsuGWOUYk\�R�K�Ga jKNK�\�GJISKqMVK�Ga �Y�Ga`xwzKNM'Y^b3XtO�MWsY^\L\SKNsGJOPY^\%�(ßeK�\Ls�K^g
 �Kjs�Y^\LMJOPXSK�_
XSOPMWsYk\S\SKNsGJOPY^\�GWYER�KjGJILK6l^KN\SK�_5�cf^wS_JYkRSfPK�T�g� 'ISYkMJK(Ga �YeMJQSRSwS_WY^RSfPK�T$M
�c_WK6�^XSXS_JKqMJMJKNXrRx`�XtO»Æ¥K�_WK�\oG
F>� � i Ç f���`^KN_WMN�%h0ISK0MVILY^_JGV´ÌGJK�_WTAXSOPMWsYk\S\SKNsGJOPY^\[wL_JYkRSfUKNTAO�M+�^XSXS_JKqMJMJKNXrRx`rGJISK0���(½ M3�cRSOPfUOUGa`rGJYeGJ_5�c\LMJwL�c_WK�\oGWfU`
_WKNMVGJYk_JKjRS_JYk¡^KN\[GJ_5�c\�MVwzY^_JG3s�Y^\S\SKqsuGWOUYk\LM+�c\LX�poQSK�QSK0XS�cGW�rXtQS_WOU\SlrwzK�_WOUYtXSM+ 'OUGJISYkQtG(sYk\S\SKNsGJOP]xO»Ga`kgc�^M+XtO�MJs�QLMJMJKNX
OP\AMJKNsGJOPY^\Ä�L�"�t� �S�çdeQL_JOP\Sl¤wzK�_WOPYxXLM7 'OUGJISYkQtG�s�Y^\S\LKNsuGWOU]xOUGa`^ge�^wSwSfPOPsN��GWOUYk\LM�QLMJOP\SlÂGWISK����  'OPfUfrKÃtwzK�_WOUKN\LsK
MJ`x\Ls5IS_WY^\SYkQLM'RSfPYts5¡oOP\Sl�Ycb6MJK�\LX��^\LX¹_WKNs�K�OP]^K[Ykw�KN_W�cGJOPY^\LMN�EËÄISOPfUK�MJQSO»G5�cRSfPK�bmYk_>ISO�XtOP\Sl�MJwzY^_5�^XtO�scg¥MVILY^_JGV´ÌGJK�_WT
fPYkMWM�Ycb>s�Y^\S\SKqsuGWOU]xOUGa`^g(GWISK�RSfPYxs5¡xOP\Sl�R�KNIL��]xOUYkQS_,Y^ÆzKN_JKqXÂRx`�GJILK����AO�M�QS\SfPOU¡kK�fP`�GJY°�cfPfPY�  �cwSwSfPO�s���GWOUYk\LM,GJY
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s�Y^\oGJOP\xQSK�Y^wzK�_5��GJOP\Sl�OP\7GWISK�bÅ�^s�K�Ycb
fPY^\Llc´ÌGJK�_WT XtO�MWsY^\L\SKNsGJOPY^\LMN�
h0ISK�fPY^\Sl^´ÀGWK�_WT XtOPMWsYk\S\SKqsuGJOPY^\£wS_WY^RSfPK�T O�M$�^XLXt_JKqMJMJKNXÂRo`ÂGJISK¹d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GWOUYk\@����`kK�_q�¤h0ISK

d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\�����`kK�_>�^fUfPY� EMrMVKN_J]kK�_EbmQL\LsuGWOUYk\L�cfPO»Ga`�GWY�RzK�s��^s5ILKNX¹Yk\�GJILK�s�fUOPK�\oG�MVO�XtK�XtQS_WOU\Sl�wzK´
_WOUYtXSM� 'ISKN_JK7GJISK¹��ß×O�M�\SYcG$sYk\S\SKNsGJKqX°GJY��c\£��â��6ÁxKN_J]kK�_�Y^Rt±aKqsuGWM�s��^\¤RzK¹sY^wLOUKqX¤�c\�X¤s��ks5ISKNXÂY^\ÂGWISK
s�fUOPK�\oGEMVO�XtK�RzKbmY^_WK�XtO�MJs�Y^\S\SKqsuGWOUYk\%gxGJISK�_WK�wSfPO�s��^M�OP\x]^Y^¡kKNX�XtQS_WOU\Sl$XtO�MWsY^\L\SKNsGJOPY^\��^\LX7nL\L�cfPfP`�_JKqsYk\LsOPfUKqX� 'OUGJI
GWISK,Yk_JOPl^OP\L�^f
MJK�_W]^K�_eY^Rt±aKqsuGWM> 'ISKN\¢sYk\S\SKqsuGJOP]xO»Ga`�O�Me_WK�lo�cOP\SKNX%�>h0ISK�deO�MWsY^\L\SKNsGJKNX y w�KN_W�cGJOPY^\��
��`^K�_>�cfPfUY� EM
MJK�_W]^KN_�bmQS\LsuGWOUYk\L�cfPOUGa`�GJY�R�K7sN�^s5ISKqX¢bm_JYkT²��_WK�T�YcGWK�GJY���T�Y^RSOPfPK�ISYkMVG[Y^_�]oO�sK$]kK�_5MJ�L�7�%OP¡^K�GWISK�Áx 'OPÛ�ÛNfUOP\Sl
�
��`^K�_qg%GWISK�d>O�MJs�Y^\S\SKqsuGWKNX y wzK�_5��GJOPY^\°�
��`^K�_�O�M�MJwzKNsOUn�s�GJY¹GWISK�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�OPXSXSfUKN ��^_JK��^_Ws5ISOUGJKqsuGWQS_JK
�^\LX�bm_W�^T�K� �Y^_W¡�bmY^_E 'ISO�s5I�Fe� � i Ç OPMeR�KNOU\Ll$OU\LMVGW�^\oGJO���GJKqX*��Ë¢K[_WKbmKN_'GJY�GWISK[lkK�\SKN_W�^f�deO�MWsY^\L\SKNsGJKNX y wzK�_5��´
GWOUYk\¢����`kK�_��^M�¼ dE-�É � vE½%�c\LX¢MVQLRLMaGWO»GWQtGJK�¼ É � vE½* 'OUGJI¢GJISK�\L�^T�K�YcbjGJISK�_WK�T�YcGWK,OP\x]^Yts��cGJOPY^\�wS_WYcGWYtsY^fÌg¥ 'ISK�\
XtO�MWsQLMWMVOP\Sl��c\¢OU\LMVGW�^\LsK�YcbjGJISK�f���`^KN_ebmYk_���l^OP]^KN\�YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX¹T�O�XSXtfPK� 0�c_WK[bm_5�cT�K� �Y^_W¡¥��SYk_rK�ÃS�cT�wSfPK^g
MJKNsGJOPY^\��S� ��XtKNMWs_WOURzKNM6GJILKrdE- �J� y v@����`kK�_qgk�^\�OU\�MaG5�c\oGJO���GWOUYk\�Ycb%GWISK�deO�MJs�Y^\S\LKNsuGWKNX y wzK�_5��GWOUYk\7����`kK�_CbmYk_6GWISK
i y ÉEÎ0F � \oGJKN_J\SK�G � \oGWK�_J´ y ÉEÎ³v6_JY^GJYtsYkf�È �V� y vjÊ� � \LMVGW�c\oGWOP�cGJOPY^\LM�Ycb>GJISK¹d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\@�
��`^K�_
�^_JK$OP\LXtKNw�KN\LXtK�\oG�Ycbe�cwLwSfUO�s��cGJOPY^\LM[RSQtG, 'OPfPf6IL��]kK�GJY�RzK�MJQSwSwSfPK�T�KN\kGWKNX� 'OUGJI¤�^wSwSfPOPsN��GWOUYk\t´¿MJwzKNsOUn�s$s�YxXSK$GJY
wzK�_JbmY^_WT _WK�wSfPOPsN��GWOUYk\��^\LX7_WKNs�Y^\Ls�OUfPO���GJOPY^\�YcbCMVKN_J]kK�_0Y^RS±aKNsuG5M��
h0ISO�M0MVKqsuGWOUYk\�XtKqMJs�_JOPR�KqMjGJISK�d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GJOPY^\�����`^KN_N�^3OU_5MVGNgtMVKqsuGWOUYk\7�L�u�x� � KÃtwSf��cOP\LM(GWISK�l^KN\SK�_5�cf

�^wSwS_WYk�^s5I�QLMVKqX�GWY¹MVYkfU]kK�GWISK�fUYk\Slc´ÌGJKN_JT XtO�MWsY^\L\SKNsGJOPY^\�wL_JYkRSfUKNT���µeKÃxGNg�MJKNsGJOPY^\��L�u�x� {�XtO�MWsQLMWMVKqM�OU\�XtK�GW�cOPf
ISY� ÂsN�^s5ISKjT$�c\L�^l^K�T�KN\kG3�c\LX�OP\x]^Yts��cGJOPY^\�_WKNXtOP_WKNsuGWOUYk\��c_WK(wzK�_JbmY^_WT�KNX�Yk\�GJISK0sfPOPK�\oG+MJO�XtKjXtQL_JOP\SlewzK�_WOPYxXLM� 'OUGJI
�^\LX� 'OUGJISYkQtG'sY^\L\SKNsGJOP]oOUGa`^�(ÁxKqsuGWOUYk\7�L�u�x� }[XtO�MWsQLMWMVKqM6ILY� é_JKNwSfPOPsN��GJOPY^\��c\LX$_WKNs�Y^\Ls�OUfPO���GJOPY^\��c_WKewzK�_JbmY^_WT�KqX$Y^\
GWISKeMJK�_W]^K�_CMJOPXSK' 'O»GWISOU\�GWISKesYk\oGJKÃxGCYcb¥Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX[T�O�XSXtfPK� 0�c_WK^�CÁxY^T�K'Y^b�GWISKEdeO�MWsY^\L\SKNsGJKNX y wzK�_5��GWOUYk\
�
��`^K�_q½ M�bmQS\LsGJOPY^\LM�ÈmKk� l��Ug+_WKNXtOP_WKNsuGWOUYk\°YcbEOP\x]^Yts��cGJOPY^\LM[GJY�_WK�wLfUO�s��kM�g+_WKNsYk\LsOPfPOP�cGJOPY^\�YcbE_WK�wSfPO�s��^M5Ê[XSK�wzK�\LXSM,Y^\
 'ISK�GJISKN_%GWISK6��ß°O�M�s�Y^\S\LKNsuGWKNX>GJY>�c\���â@Y^_%\LYcGN�+ÁxKNsGJOPY^\��L�u�x� �EXtKqMJs�_JOPR�KqM*ISY� ¢GJISKjdeO�MJs�Y^\S\LKNsuGWKNX y wzK�_5��GWOUYk\
�
��`^K�_+T�Y^\LO»GWY^_5M3GJISKE��ß�½ M6MaG5��GJK'Y^b¥s�Y^\S\LKNsuGWOU]xOUGa`^�^3OU\L�^fUfP`^gkMVKqsuGJOPY^\����"�t� �rMJQST�T��^_JO�MJKNM3 'ISO�s5I�Y^b�GWISK0bmY^QL_VGWK�K�\
T�Y^RLOUfPO»Ga`�s5IL�cfPfPK�\SlkKNM0�c_WKr�kXSXt_WKNMWMVKqX7Rx`$GWISK[d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GWOUYk\��
��`^K�_0�c\�X�ILY� ��

ÿý¸�¢�¸§· $ ÈV���+P_�WÀ%D,Å � ½V=�¼HÈV� �ýÀ8¼4¾)½§ÈV�
h0ISO�MrMVKqsuGJOPY^\¢XtKNMWs_WOURzKNMEGJISK�l^KN\SK�_5�cf3�cwSwL_JYo�^s5I�GW�^¡^K�\¹Rx`¹Fe� � i Ç GWY�MJY^fP]oOP\Sl$GWISK�fPY^\Llc´ÌGJK�_WTÚXtOPMWsYk\S\SKqsuGJOPY^\
wS_WY^RLfUKNT��A
OP_5MaGqg( jK�MJQST�T��^_JO�MJK�_WK�fPK�]��c\oG� jYk_J¡�_WK�]xOUKN jKqXÂOP\@s5IL�^wtGJKN_$}S�@ÁxKqsYk\LX*g( �K�wL_JKqMVKN\kG�GJILK�MJY^fPQt´
GWOUYk\Â�^XtYkwtGJKqX¢OP\ÂFe� � i Ç �
h0ILOU_5X*g3 jK�XtO�MWsQLMWM�T$��GJGJK�_5M��^_JO�MJOU\Sl�OP\°_JKNfP�cGJOPY^\¢GJY¹GWISK�QLMJK$Ycb'YkRt±aKNsG[T�YkRSOPfUOUGa`
 'OUGJISOP\�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKj�^_Ws5ILO»GWKNsuGWQS_WKNM3�c\LX�GWYrs�Y^\Ls�QS_W_JKN\Ls`�sYk\oGJ_WY^fcbmYk_C�cwSwSfPO�s���GWOUYk\LM
QLMVOP\SlrMVQLs5I
�^_Ws5ISOUGJKqsuGWQS_JKqM�OU\�T�Y^RSOPfPK�K�\x]xOU_WY^\ST�KN\kG5M��
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ê:�;�3î�õ�ïSð*�3øxì$íNõ ü õ�ô3úIî��jøoî�û²C�ñÅìqð^õzô
ô3øxðcíqñÅõzô
h0ISK�ijYxXL��ÈÀMVKqsuGWOUYk\�}L� }L� � Ê0�c\LX�É'Y�]kK�_�ÈÅMJKNsGJOPY^\¹}S� }S� {^Ê�MJ`tMaGWK�T$M'OPT�wLfUKNT�KN\oG>MVQLwSw�Yk_VG'bmYk_EfPY^\Sl^´ÀGWK�_WT XtO�MJs�Y^\t´
\SKqsuGWKNX$Ykw�KN_W�cGJOPY^\�OU\��[MVOPT�OUf��c_6bÅ�^MJISOPY^\%� Ç �^s5I�MV`tMVGJK�T³�^XLXt_JKqMJMJKNMCGJISK>wS_JYkRSfPK�T$MCYcb%_WK�wLfUO�s��cGJOPY^\��c\�X�T�YkRSOPfUOUGa`
Y^b3GWISK�s5ISYoMVKN\7Ga`xwzK[Ycb(XS�cGW��YkRt±aKNsG�È¸nLfPK[Y^_eY^Rt±aKqsuGNg�_JKqMVwzKNsGJOP]^KNfU`SÊ0�^M0 �K�fPf
�kM0GJILK�XtKGWKNsGJOPY^\¹�c\LX�_WKNMJY^fPQtGWOUYk\
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C
s�Y^T�w�Yk\SK�\oG,MJISYkQSfPX
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MJISY� EM�GJILK�T��^_WMJIL�^fUfPKNX7_JKNwSfUO�s���YkRt±aKNsGEÁ*½SR�KNOU\Ll�_WKGWQS_W\SKNX��^M'��_WKNMJQSfUG0Y^b�GWISK�OU\x]kYxsN��GWOUYk\%�
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RzK¹�� ��^_JK�Y^beOUGWM�Y� '\Â_WKbmK�_WK�\�sK��c\LX�GWISK�_WK�T���`�GWISK�_WKbmYk_JK�R�K�\SY�\SK�KqX¤�^fPMJY�GWY¢wL�kMJM�OUG��kM���wL�^_W�^T�K�GJKN_N�
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GWKNs5IS\SO�poQSKNM$GJIL�cG�s��^\£RzK�QLMJKNX£GWY�bÅ�^s�OUfPO»G5��GWK�Y^Rt±aKqsuG�_WK�wSfPO�s���GWOUYk\ºOU\ÄFe� � i Ç �cf�MJY�XSK�wzK�\LXºYk\@GWISK�YkRt±aKNsGV´
Yk_JOPK�\oGJKqX�T�OPXSXSfUKN ��^_JK7�^_Ws5ILO»GWKNsuGWQS_WK$bmY^_, 'ISOPs5I@Fe� � i Ç OPM,RzK�OP\Sl�OP\LMVGW�c\oGWOP�cGJKNX%��ÁxYkT�K��c_5s5ISO»GWKNsGJQS_WKNM�ÈmK^� lL�Pg
ào��]��[ÉE� � Ê6IL��]^K'RzKGJGJKN_0MJQSwSwzY^_JG6bmYk_6YkRt±aKNsGj_WK�wSfPOPsN��GWOUYk\��c\LX$T�YkRSOUfPOUGa`,GWIL�c\7YcGJILK�_5M>ÈÅK^� lL�Pgti y ÉEÎ0FrÊugx�c\LX$OUG
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GJISK�MVQLwSwSfPOUKqX¹T$�c_5MVIL�^fUfPKNX�_WK�wLfUO�s����^\LX¹_WKNs�Y^\Ls�OUfPK[OUG> 'OUGJI�GWISK,�^QtGJILY^_WO»G5��GJOP]^K,MVKN_J]kK�_EYkRt±aKNsGN�>h0ILOPM> 'OUfPf
GJ_WOUlkl^KN_0�^wSwSfPOPsN��GWOUYk\t´¿MJwzKNsOUn�srsYk\tÍLO�suGeXtK�GJKNsGJOPY^\��c\LX�_WKNMJY^fPQtGJOPY^\��

Zew�Yk\¬_WKNsKNOUwSG�Ycb��c\¬OP\x]^Yts��cGJOPY^\ÄY^b[GJISK o øxðkõ�ô3ð^ñÀ÷Åø T�KGJILYxX%gEGJILK�dE-�É � v
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�^wSwSfPOPsN��GJOPY^\Ä_WKNMJY^fP]^KN_$GJY£XtKGWKNsG��c\�XÄ_JKqMVYkfU]kK��c\x`ºsY^\SÍLOPsGWM7GJIL�cG�T$��`£IL��]^K�YtsNsQS_W_JKqX£ 'ISOUfPK�GWISK�_JKNwSfUO�s��
 0�^MrRzK�OP\Sl�QLMVKqX�OP\°XtO�MJs�Y^\S\SKqsuGWKNX�T�YtXtKk�þ3OPl^QS_WK��L� {^{�MVISY� EM�MJQLs5I���s�fUOPK�\oG�_JKqsYk\LsOPfUOP\Sl���_JKNwSfUO�s���Á¥½* 'OUGJI
GWISK�Y^_WOPl^OP\L�cf6MJK�_W]^KN_�Y^Rt±aKqsuG,Á¥�3FE_W_JY�  � MJISY� EM�GJILK�OU\x]kYxsN��GWOUYk\¢Y^b�GWISK7dE-�É � v
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Ykw�KN_W�cGJOPY^\%�+FE_W_JY� º{�MJISY� EM+GJILKET�K�_Wl^OP\Sl�Ycb¥GJILKEGa �Y�Y^Rt±aKqsuGWMjÁ$�c\LX$Á¥½P�xF'b¸GJKN_(GWISKeT�K�_Wl^Kkg�GJILKe_WK�wSfPOPsN��Y^Rt±aKqsuG
Á¥½LIL�^M's�KN�^MJKNX7GJY�K�ÃxO�MVGN�
h0ISK�MVwzKNs�O»n�s�GWKNs5IS\LOPpoQSKqM[QLMJKNX�GWY�bÅ�^sOPfPO»G5��GJK�sY^\SÍLOPsG,XtK�GJKNsGJOPY^\Â�^\LX�_JKqMVYkfUQtGWOUYk\�OU\ÂF>� � i Ç XtKNw�KN\LX�Y^\
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T,QtGW�cGJOP\SlEY^wzK�_5��GWOUYk\LM%wzK�_JbmY^_WT�KNXrY^\�_JKNwSfUO�s��kM�g��c\�XrGJISO�M�fPY^lEs�Y^QSf�X�RzK(GJ_5�c\�MabmKN_J_WKNX>GJYEGJISK�dT-cÉ � v

S
s�Y^T�w�Yk\SK�\oG

�kM'wL�c_JG'Ycb3GJISK�T��^_WMJIL�^fUfPKNX�_JKNwSfPOPsN�S� � b+GJISK�fPY^l�O�M'T$�c\L�^l^KqX�bm_WY^Tá 'O»GWISOU\�GWISK�_WK�wSfPOPsN���c\LX�_WKGJQL_J\SKqX��^M0wL�^_VG
Y^bjGWISK�T$�c_5MVI��cfPfUKqX�_WK�wSfPO�s��Sg�GJISO�M[�^wSwS_WYk�^s5I� �Y^QSf�X�\LYcG,�cÆzKqsuG�GJILK�OU\oGWK�_JbÅ�^sKqM�l^OP]^KN\��^R�Y�]kK^�7h0ISK$_WKNs�K�OP]xOU\Sl
dE-�É � v

S
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��`^K�_> 'ISK�\¢GJILK�s�fUOPK�\oG��c\LX�MJK�_W]^K�_
�^_JK�sYk\S\SKNsGJKqX��^\LX7XtO�MWsY^\L\SKNsGJKNX�_WKNMJw�KqsuGJOP]^KNfU`k�3h0ILKrRzK�I���]oOPY^QL_�Y^b%GJILK[dT-cÉ � v£�
��`^KN_jO�M'sfPOUKN\oGV´¾Xt_JOP]^KN\%gxOÀ� K^�Pg
OUG�OPM>GJILK�dE-�É � v

C
s�Y^T�wzY^\SKN\kG>GJIL�cG�OU\SOUGJO���GWKNM�MJK�_W]^K�_>_JKNwSfPOPsN��GJOPY^\¢�c\LX�_JKqsY^\�sOPfUO���GWOUYk\��c\LX¢�cf�MVY�s5IL�c\Ll^KNM>OUGWM

RzK�IL��]xOPY^QS_��ks�sYk_WXSOU\Sl7GJY� 'ISK�GJISKN_�GJISK�f���`^K�_rO�M�Y^wzK�_5��GJOP\Sl�OU\�sYk\S\SKqsuGJKqX�Yk_�XtOPMWsYk\S\SKqsuGJKqX�T�YtXtK^�þSYk_rGJISO�M
_WKN�kMVYk\%g�O»GCO�M+OUT�wzY^_JGW�c\oG3bmY^_3GJILK0dE-�É � v

C
s�Y^T�wzY^\SKN\kG3GJYrGW_W�ks5¡rOUGWM+MVGW�cGJK0Ycb�s�Y^\S\LKNsuGWOU]xOUGa`^gc\LY>T$��GJGJKN_3 'ILKGJILK�_

OUGE_JKqMVO�XtKqM0Y^\�GJISK[��ß·Yk_0GJISK[Éeß[�
��OU¡kK�GJISK�Á?-�É � v¬����`kK�_qgSGJILK,dE-�É � v¬�
��`^KN_EQLMJKNM'GWISK,���°GJY�T�Y^\SOUGJYk_EGJILK,��ß�½ MrMaG5��GWK[Ycb6s�Y^\S\SKqsuGWOU]xOUGa`^�

ßeY� jKN]^K�_qg¥ 'ISK�_WK�R�Y^GJI¢GJISK�Á?-cÉ � vH�
��`^KN_N½ Mes�Y^T�w�Yk\SK�\oG5M>_WKNMJO�XtK,Yk\�GWY^w�Ycb(GWISK$���·ÈmY^\�GJISK$��ß³�^\LX���â
_WKNMJw�KqsuGWOU]kK�fP`tÊg*Y^\SK�YcbjGJISK$dE-�É � v·����`kK�_q½ M>sYkT�wzY^\LK�\oGWM��cfP 0��`xM>_WKNMJOPXtKqMrY^\�GWISK$ÉEßç 'ISK�_WK�\SY�QL\LXtK�_WfP`oOP\Sl
���ÂOPME��]��^OUf��cRSfPK^�jh0ISOPMesY^T�wzY^\SKN\oG�Èm 'ISK�GJISKN_eOUGER�K�GWISK�s�fUOPK�\oGEY^_EGJISK�MJK�_W]^KN_'sY^T�wzY^\SKN\oG5Ê� 'OPfUf
\SYcGERzK��cRLfUK
GWY�T�Yk\SO»GWY^_jGJISK���ß�½ M'MVGW�cGJKrYcb
s�Y^\S\LKNsuGWOU]xOUGa`$R�Kqs��^QLMVK>GJILK�_WKrO�M�\SY�QS\LXtKN_JfP`xOU\Sl����¢GJY�O�MJMJQSK�s��cfPfPRL�^s5¡tMN�3h0ISO�M
O�M6\LYcGj��wL_JYkRSfUKNT¯ 'ILK�\$GWISKeMJK�_W]^K�_6_JKqMVO�XtKNM(Y^\$GWISKeÉEß�gkRzKNsN�cQLMJK'GJILK>dE-�É � v¤�
��`^KN_(OPMjsfPOUKN\oGV´¾Xt_JOP]^KN\%� � \�GJISO�M
sN�^MJK^g�GJISK�sfPOUKN\kGJ´¿MJO�XtK[wL�^_VGrYcbCGJILK,dE-�É � v¬�
��`^KN_E 'OUfPf3R�K��cRSfPK[GWY7T�Y^\SOUGJYk_EGWISK,��ß�½ MrMVGW��GWK[Ycb6s�Y^\S\LKNsuGWOU]xOUGa`
GWIS_JYkQSl^I�OUGWM'QS\�XtK�_WfU`xOP\Sl����(�Lh0ILOPM0O�MEMJQtÞ�sOPK�\oG0GJY��cfPfPY� ÄGJISK[s�fUOPK�\oGEMJOPXtK�Y^b�GWISK[dT-cÉ � vÄ����`kK�_jGJY�Xt_WOU]kKeGWISK
XtO��cfPY^lkQSK� 'O»GWI�GJISK[MJK�_W]^KN_�MJOPXSK^�
ßeY� jKN]^K�_qgo 'ISK�\�GJILK[sfPOUKN\kGE_WKNMJO�XtKNM0Yk\7GWISK[ÉEß[gSGJISKN_JK�O�M'\SY�QS\LXSK�_WfU`xOP\Sl$����bm_JYkT  'ISO�s5I�O»GesN�c\�_JKqsK�OP]^K

\SY^GJOUn�s��cGJOPY^\£�cRzY^QtG�s5IL�c\SlkKNM,OU\£sYk\S\SKNsGJOP]xO»Ga`�YcbeGJISK���ß[�(h0ILOPM�O�M,�¢wS_WY^RSfPK�T�gCRzKNs��^QLMJK7GWISK�s�fUOPK�\oG�\SK�KqXSM
GWY�OU\LO»GWOP�cGJK�GWISK7XtO��cfPY^lkQSK$ 'OUGJI°GWISK�MJK�_W]^KN_[�^M�GWISK7_WKNMJQSfUG�YcbEMJQLs5IÂs5IL�c\Ll^KNM�OP\¤s�Y^\S\SKqsuGWOU]xOUGa`^�¹h0ISK7MJY^fPQtGJOPY^\

� �o{



�kXtY^wtGWKNX$OP\7F>� � i Ç O�M6GJY�fPKG�GJILK>sYkT�w�Yk\SK�\oGjY^b*GJISK�dE-�É � v£����`^KN_CGJI���Gj_WKNMJO�XtKNMjY^\�GWISKr��ß¯ÈÀ�c\LX$ILK�\Ls�KeY^\
GWY^w�Y^bj�c\����
Ê>MJQSRLMWs_WOURzK�GWY�sN�cfPfUR��^s5¡tM�gz\SY�T$��GVGWK�_� 'ISK�GJISKN_>GWIL��G�sYkT�w�Yk\SK�\oG�OPM>GJILK�s�fUOPK�\oG�Y^_>GJISK$MJK�_W]^K�_
s�Y^T�w�Yk\SK�\oG[Y^bjGWISK�dT-cÉ � v¶����`kK�_q� � b0GWISK�dT-cÉ � v ����`kK�_�O�M�sY^\SnLl^QS_WKNX¢ 'OUGJI�GJILK�MVKN_J]kK�_�Y^\�GJILK���ß[g*GWISK
dE-�É � v

S
sY^T�wzY^\SKN\oG� 'OUfPfjMJQSRLMWs_WOPR�K�GWY�s��^fUfPRL�c¡os�Mrbm_WY^T²O»G5M[QS\LXSK�_WfU`xOP\Sl����Ä�^\LX�_JKNfP��`¢MVQLs5IÂsN�cfPfUR��^s5¡tMrGJY

GWISK[dT-cÉ � v
C
s�Y^T�w�Yk\SK�\oG'Y^\�GWISK[ÉEß[��h0ISK[dT-cÉ � v

C
s�Y^T�w�Yk\SK�\oGEs��^\7GWISK�\¹OP\SOUGJO���GWK�GJISK[XtO��cfPY^lkQSKr 'O»GWI�GWISK

MJK�_W]^KN_N�

ÿý¸�¢�¸w" 9 ÈU�U½§ú§½Ð¾.' ��BE:¹ú§ú§À&���¢À�=
y btGWISK(bmYkQS_VGWK�KN\�T�YkRSOPfUOUGa`�s5IL�cfPfUKN\Sl^KqM%XtO�MJs�QLMWMVKqX�OU\�s5I��cwtGWK�_3{SgqGJISK�deO�MJs�Y^\S\LKNsuGWKNX y wzK�_5��GWOUYk\[����`^KN_%�^XSXS_JKqMJMJKNM
Yk\SfU`�Y^\LK7�^MJw�KqsuG�Y^b0GJISK�XtOPMWsYk\S\SKqsuGJOPY^\°wL_JYkRSfUKNT�ÈÀMVKqsuGJOPY^\£{t� �L� {^Êu�,fUYk\Slc´ÌGJKN_JTãXtO�MJs�Y^\S\SKqsuGWOUYk\LM��¹h0ISK7YcGJILK�_
�kMVwzKNsGEYcb�GWISK[XtO�MJs�Y^\S\LKNsuGWOUYk\�wL_JYkRSfUKNT��ÄMJISY^_JGV´ÌGJKN_JT XSOPMWsYk\S\SKNsGJOPY^\LM��ÄOPM0�^XLXt_JKqMJMJKNX7Rx`�GJILK[���(�

�:¬�ð 2 �+&34��5	
�'&6	
���3�����[�"ñ��[���31�	
��[�
h0ISK�Fe� � i Ç fP��`kK�_5M� jYk_J¡¢Rx`ºÈmGJ_5�c\LMJwL�^_JKN\kGWfU`SÊrT�YtXtOUbm`oOP\Sl¹GWISK7RzK�I���]oOPY^QL_[YcbEYkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK
bm_5�cT�K� �Y^_W¡tM¥Y^_�GJISKjQS\LXtKN_JfP`xOU\SlEGJ_5�c\LMJw�Yk_VG5M*QLMJKNX�Rx`>GJISK6bm_W�^T�KN jYk_J¡tMN� � \[Y^_5XtKN_*bmY^_�GJISKqMVK(T�YtXtOUn�s��cGJOPY^\LM%GJYERzK
wzYkMWMVOPRSfPK^gcKq�^s5I�Ycb�GJISKEF>� � i Ç fP��`kK�_5M�wLfP�ksKNM+_WKNpoQSOP_WK�T�K�\oGWM3Yk\�GWISK'Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX[T�O�XSXtfPK� 0�c_WK��^_Ws5ISOUGJKqsuGWQS_JK
bmYk_, 'ISO�s5I¤F>� � i Ç O�M�RzK�OP\Sl¢OU\LMVGW�^\oGJO���GJKqX*� LY^_,KN�^s5IÂF>� � i Ç fP��`kK�_qg�GWISK7_WK�fPK�]��c\oG�_JKqpkQLOU_WK�T�K�\oG5M�T�QLMVG,RzK
MW��GWOPMVnLKNX¹bmY^_eOUGeGWY7RzK,wzYkMWMJOURSfPK�GWY7OP\LMaG5�c\oGJO���GWK�GJILK,f���`^KN_'bmY^_eGJISK�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^_Ws5ISOUGJKqsuGWQS_JK
OP\�poQSKNMVGJOPY^\%�jh
�^RSfUK���� }¹ÈÀ�c\�KÃxGJKN\LMJOUYk\�Y^b
G5�cRSfPK��L� {^Ê0MJISY� EM�GJILK[MVOUÃ�_WKNpoQSOP_JKNT�K�\oGWM'�kM0 jKNfUf��kMEXtKNw�KN\LXtK�\�sOPKNM
RzKGa �K�KN\�GWISK�_WKNpoQSOP_JKNT�KN\oGWM0�c\LX7GJILK[Fe� � i Ç f���`^KN_WMN�
� \��^XSXSO»GWOUYk\�GWY�GJISK[XtKNw�KN\LXtKN\LsOPKNM'MJISY� '\�OU\�GW�^RSfUK���� }LgoGJISKN_JK[�^_JK��cf�MVY�OP\kGWK�_J´¿XSK�wzK�\LXtKN\LsOPKNM0RzKGa �K�KN\7GWISK

F>� � i Ç f���`^K�_5MN�6h0ISO�MeMJKNsuGWOUYk\�nL_WMVGET�YcGWOU]���GWKNME�^\LX¹XtKqMJs�_JOPR�KqM0GJILK[OU\oGWK�_J´¿XtKNw�KN\LXtKN\LsOPKNM'RzKGa �K�KN\�GJISK�F>� � i Ç
f���`^KN_WMN�
µeKÃxGNgo jK>XtOPMWsQ�MJM6wL�c_JGJO��cf�OU\LMVGW�^\oGJO���GJOPY^\�MCYcb%Fe� � i Ç �c\�X�nL\L�^fUfP`,T$�^w$Y^QtGj��XtOP�^l^_5�cTçXtKNMWs_WOURLOU\Sl�GWISK
_WQSfPKNM�GJI���GEl^Y�]kK�_W\$GJILK[sY^T�wzYkMJO»GWOUYk\�Y^b
GWISK[Fe� � i Ç fP��`kK�_5M��

ÿý¸'ò®¸§· ½���¾�À%D�P $ :b'¢À�D@:$�e< º ÀrÂ/Á0½aD)À;Å À��¢¾ � À&
EÀ&�e<1À&�1¼(½§À�=
h0ISO�MrMVKqsuGJOPY^\�XSKNMWs_WOURzKNMEGJISK,OU\oGJKN_V´¾XtKNw�KN\LXtK�\�sOPKNMERzKGa �K�KN\¹GJILK,Fe� � i Ç f���`^K�_5ME�^\LX¹MVQLT�T$�^_JO�MVKqM'GWISK,XtKNw�KN\t´
XtKN\LsOPKNM�RzKGa �K�KN\£GJISK¹f���`^KN_WM��c\LX¤GJILK�MVOUÃ¤_WKNpoQSOP_JKNT�KN\oGWM$XtO�MJs�QLMWMVKqXÂOP\ºMJKNsGJOPY^\£�L� }S�Äh0ISKN_JK¹�c_WK�\SY�YcGJILK�_
XtKNw�KN\LXtKN\LsOPKNM0GWIL�c\�GWISYkMJK�l^OP]^K�\�ISKN_JKk�
h0ISK¹h
_W�^\LMJw�Yk_VG$�¹YtXtQSfPKNM�IL��]kK�\LY�XSK�wzK�\LXtKN\LsOPKNMNæ'KN�ks5I£MJOUGWM$XtOP_JKqsuGWfU`ÂYk\¤GWY^w£Ycb>GJISK¹_WK�fPK�]��c\oG$XtK�]xO�sK

Xt_WOP]^K�_5M'OP\LsfPQLXtKqX� 'O»GWI¹GJILK[Y^wzK�_5��GWOU\Sl�MJ`tMaGWK�T×Ycb+GJILK,��ß �^\LX¹��â�� � \�s��kMVK�T,QSf»GWOUwLfUK�h�_5�c\LMJwzY^_JGe�¹YtXtQSfPKNM
�^_JK�XtKNwSfUY�`kKNX*goGWISK�_WK[�c_WK>\LY$OU\oGJKN_V´¾XtKNw�KN\LXtK�\�sOPKNM0RzKGa �K�K�\�GJILK�T��
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. Ã %U&-Èr�-ÓzÆÍ2Æ3ÌhÆ6Ô*ù�×@ÕYÍ!_È�ÌhÔ Î ÈhË!ÍFÀÕzÈhÓYÏ!ÈhÓx��ÆÓzÎ ÈhË!Í2ÈhÇ 2
• •. 0 %U&-È�×-Ë-Ç@ÈhÓzÔ Ð�Î Ë���Í2Ó ÿ Ë-Õ��_Æ6ÓYÍ(ù ×-ÕzÍ!_È,%(Ê>ÖIÀ���Ö 2
• •. ü .(ÈhÇ-Î ÓzÈhÌ�ÍwÎ Æ6ËVÆÉ�ÌhÔ Î ÈhË!Í(ÓzÈ � ×-ÈhÕYÍwÕ>Í2Æ�� ÿ ÓzÇ@Õ ÿ Ç-Î Á*ÈhÓzÈhË!Í�ÕzÈhÓzÏ6ÈhÓ(Ô Æ3Ì ÿ Í2Î Æ6Ëù ×-ÕzÍ!_Èy�_Æ6ÕzÕzÎ -Ô È 2 • •

.(ú � ÕzÈhÓYÏ!ÈhÓ+ÓzÈ�É|ÈhÓzÈhË-ÌhÈ ù ×-ÕYÍ ÌhÆË!Í ÿ Î Ë¶ÕzÈ�Ï!ÈhÓ ÿ Ô*ÈhË@Ç��_Æ6Î Ë!ÍwÕ ÿ ÍU�!&-Î ÌF&�Í�&@ÈÕ2ÈhÓYÏ6ÈhÓ(Ì ÿ Ëz_ÈbÉ|Æ×@Ë-Ç 2 Ê>Ô Î ÈhË!Í2Õ(Õ�&-Æ6×-Ô ÇûÍ2ÓYÐûÈhË@Ç��_Æ6Î Ë!ÍwÕ+Î Ë¶ÆÓzÇ@ÈhÓ 2 •

.1) ��Íbù ×-ÕYÍ1_È,�_ÆÕzÕ2Î @Ô ÈbÍ2ÆUÕYÍwÆÓzÈ�ÕzÆ6ù$ÈaÈ�«3Í2Ó ÿ Î Ë�É|ÆÓzù ÿ Í2Î Æ6ËûÎ Ë ÿ ÕzÈhÓYÏ!ÈhÓÓ2È�ÉxÈhÓzÈhË-ÌhÈ 2 %U&-Î Õ Î Ë�ÉxÆ6Ózù ÿ Í2Î ÆËûù�×@ÕYÍ!_Èr� ÿ ÕzÕzÈhÇûÉxÓzÆ6ù ÌhÔ Î ÈhË!Í+Í2Æ$ÕzÈhÓzÏ6ÈhÓÇ@×-ÓzÎ Ë-� Î Ë!Ï!Æ3Ì ÿ ÍwÎ Æ6Ë 2 •

.1� %U&-È�Æ�(	2ÈhÌ�Í��|Æ6ÓzÎ ÈhË!Í2ÈhÇUù$Î Ç-Ç@Ô È�� ÿ ÓzÈ ÿ ÓzÌ'&-Î Í2ÈhÌ�Íw×-ÓzÈ ù ×-ÕYÍ Õz×��-�_ÆÓYÍ ÿ ÍÔ È ÿ ÕYÍ!�>È ÿ ��Æ��	zÈhÌ�Í+ù$Æ�-Î Ô Î ÍlÐ 2 •

��ïtë+÷Åø���`ü# �CÉ'KNpoQSOP_WK�T�K�\oGWM�Yk\�GWISK[�¹O�XSXtfPK� 0�c_WKrFe_Ws5ILO»GWKNsuGWQS_WK��^\LX�Fe� � i Ç d>K�wzK�\�XtK�\Ls�OUKqM
h0ISK�wSQS_Ww�YoMVK7Ycb'GJILK��¹YkRSOPfUOUGa`°����`^KN_[O�M[GWY�T$�c\L�^l^K7s�Y^\S\LKNsuGWOU]xOUGa`¢RzKGa �K�KN\°GJILK���ßá�c\LX¤��â�M���h0ISK

�¹YkRSOPfUOUGa`¹����`^KN_eXtKNw�KN\LXSM>Y^\¹GWISK,h
_W�^\LMJw�Yk_VG>��YxXSQSfUKqM'bmYk_rs�Y^T�T�QS\LOPsN��GJOPY^\¹RzKGa �K�KN\¹GJILK,��ß¯�c\LX��¢â¯bmY^_
MJK�\LXSOU\Sl��c\�X¹_JKqsKNOU]xOP\Sl�T�KNMWMJ�^l^KqMERzKGa �K�K�\���ßeM��^\LX���â�MN�[F�GrfPKN�kMaGrY^\SK�h�_5�c\�MVwzY^_JG>�¹YtXtQSfPK�OPMr_WKNpoQSOP_JKqX
bmYk_[GJILK��¹YkRSOUfPOUGa`��
��`^K�_�GWY� �Y^_W¡z�¹h0ISK��¹Y^RLOUfPO»Ga`�����`kK�_�IL�kM[\SY�YcGJILK�_�OP\oGJKN_V´¿fP��`kK�_�XtKNw�KN\LXtK�\�sOPKNM,RSQtG�XSK´
wzK�\LXLM�Y^\�_WKNpoQSOP_JKNT�KN\oGWM�É � �c\�X¢Ée{�bm_WY^T GW�cRLfUK$��� {7GJY�RzK7MW��GJO�MVnLKNX¢Rx`¹GJISK$YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX¢T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JK,bmY^_� 'ISO�s5I¢F>� � i Ç O�M>RzK�OP\Sl�OP\LMaG5�c\oGJO���GWKNX*��É � �c\LX�Ée{��c_WK,\SKqsKqMJMW�c_W`�R�Kqs��cQ�MVK,GJISK$�¹YkRSOPfUOUGa`
�
��`^K�_0OPT�wSfUKNT�K�\oGWM0GWISK[Î�K�_W¡^KNfUKN`7ÁxYts5¡^KG5M0�cRLMVGJ_5�^sGJOPY^\LM0�^M'XSOPMWsQLMWMJKNX�OU\¹MJKNsuGWOUYk\���� }L�
h0ISK'wLQS_JwzYkMJK0YcbzGJISKrÁx 'OUÛNÛ�fPOU\Ll��
��`^KN_3O�M+GWY�GJ_5�c\LMJfP�cGJK'MJK�_W]^K�_+_WKbmKN_JKN\LsKqMCMaGWY^_WKNX,Y^\�GJISKE��ßé��G(¡kK�`[wzY^OP\oGWM

OP\�GJOPT�K��^\LX�GJY¹_WKNXtOP_JKqsuG�sfPOUKN\oG[OU\x]^YtsN��GJOPY^\�M>_WKNs�K�OP]^KqX�Rx`¹GJILK���â��8SYk_�GJISO�M�_WKN�kMVYk\%g¥GJISK�Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_
T,QLMaG>R�K��� ��^_JK�Ycb+GWISK,MVGW�cGJK[Y^bCs�Y^\S\LKNsuGWOU]xOUGa`7Y^bCGJISK���ß[�¥h0ISK,Áx 'OPÛ�ÛNfUOP\Sl7�
��`^K�_EXSK�wzK�\LXSM>Y^\�GWISK,�¹YkRSOPfUOUGa`
�
��`^K�_�bmYk_�GJILOPM�wSQS_Ww�YoMVKk��h0ISK7Áx 'OPÛ�ÛNfUOP\Sl��
��`^KN_rI��^M�\SY¹Y^GJISKN_[OP\kGWK�_J´Ìf���`^KN_�XtK�wzK�\LXSK�\Ls�OUKqM[RSQtG�XtK�wzK�\LXLM[Y^\
_WKNpoQSOP_JKNT�K�\oGWM�ÉE}_^tÉ1��bm_WY^TãGW�^RSfPK���� {Sg(�^M�XtOPMWsQ�MJMJKNX°OP\@MJKNsGJOPY^\Â��� }L��Ée}�T�Q�MaG�R�K�MW��GJO�MVnLKNX°RzKNsN�cQLMJK�GWISK
Áx 'OPÛ�ÛNfUOP\Sl�����`kK�_�\SK�KqXSM,GJY�_JKqXtOP_JKqsuG$sfPOUKN\kG�OP\o]kYts���GWOUYk\LM�GJY�\SK� ×MVKN_J]kK�_�fUYts��cGJOPY^\LMN�ÂÉ'��T�Q�MaG�R�K¹MW��GWOPMVnLKNX
MJQLs5I¢GJIL�cGrGWISK�bÅ�cOPfPQS_JK�YcbjGJISK7Át 'OUÛNÛ�fPOU\Sl¹�
��`^K�_rY^\���MVOP\Sl^fPK$��â ÈÅY^_rGJI���G���â O»G5MVKNf»bWÊ�XSYoKqM�\SYcG[sN�cQLMJK�GWISK
T�Y^RLOUfPK>MJK�_W]^KN_(GJY,R�KqsYkT�K>QS\L��]��cOPf��cRSfPK^�+É1��T,QLMVG�RzK>MW��GWOPMVnLKNX7MVQLs5I�GJIL�cG�T,QSf»GWO»´¿K�\�Xtw�YkOU\oG�_JK�bmK�_WK�\Ls�KNM6sN�c\�RzK
lkK�\SKN_W�cGJKNX�XtQS_WOP\Sl�_JKqXtOU_WKNsGJOPY^\�_JKqMVwzY^\LMJKNMN�
h0ISK�wSQL_JwzYkMJK�Ycb6GWISK�d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GWOUYk\¢����`kK�_rOPM�GJY�T$�c\L�^l^K���sN�^s5ISK�Ycb�_JKNwSfPOPsN��GJKqX¢MJK�_W]^KN_>YkRt´

±aKqsuGWM[Y^\¢GJISK$sfPOPK�\oG[MVO�XtK�bmY^_�QLMJK� 'ISK�\�GWISK$��ß³OPM�XSOPMWsYk\S\LsuGWKNX�bm_JYkT�GJILK�\LKGa �Y^_W¡z�þSYk_rGJISO�M�_WKN�^MJY^\�g�GWISK
d>OPMWsYk\S\SKqsuGJKqX y w�KN_W�cGJOPY^\°����`kK�_�\SKNKNXSM�GJY�T�Y^\LO»GWY^_�GWISK7��ß�½ M,MaG5��GJK7YcbEsYk\S\SKNsGJOP]xO»Ga`kg3�^\LX�O»G�XtK�wzK�\LXLM[Y^\
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GWISK,�¹YkRSOPfUOUGa`¹����`^KN_0bmY^_eGJISO�MewLQS_JwzYkMJK^�Eh0ILK,d>OPMWsYk\S\SKNsGJKqX y w�KN_W�cGJOPY^\�����`kK�_EI��^ME\LY�YcGWISK�_>OU\oGJKN_V´¿f���`^K�_EXSK´
wzK�\LXSK�\Ls�OUKqM�RSQtG�_JKqpoQSOU_WKNM>ÉE}��c\LX¢Éý��bm_WY^TÚG5�cRSfPK��L� {$GWY�RzK$MJ�cGJO�ManLKqX*g*�^M�XtO�MJs�QLMWMVKqX�OP\¢MJKNsuGWOUYk\���� }L�[ÉE}7O�M
_WKNpoQSOP_JKqX�R�Kqs��^QLMVK[GJISK�deO�MJs�Y^\S\LKNsuGWKNX y wzK�_5��GWOUYk\¹����`^KN_E\SKNKNXSMeGJY�_WKNXSOU_WKNsG>sfPOUKN\oG>_WKNpoQSKNMVGWMEGJY� 0�c_5XSMEsN�^s5ISKqX
_WK�wSfPO�s��^MeOU\�MaGWKN�^X�YcbCGJILK�_WKN�cf�ÈmQS\���]��^OUf��cRLfUK�Ê'MVKN_J]kK�_EYkRt±aKNsGWMN�>Éý��OPM>_JKqpoQSOU_WKNX�RzKNsN�cQLMJK�GWISK,_WK�wLfUO�s��kM'T�QLMVG>RzK
T�Y�]^KqX,GJY�GJILKEsfPOUKN\kG�MVO�XtK'RzKbmY^_WKEXtO�MJs�Y^\S\LKNsuGWOUYk\�GW�c¡kKNM+wSf��^s�KE�c\LX�RL�ks5¡[GWY�GJISKeMJK�_W]^KN_CMVO�XtKE��b¸GWK�_6s�Y^\S\LKNsuGWOU]xOUGa`
O�M'_WKNMVGJY^_WKNX%�

ÿý¸'ò®¸�º ¹�:3D)¾�½V:¹úP½��>= ¾x:$��¾)½a:F¾)½ÐÈV�
ijYk\LMVO�XtKN_JKqX@�kM$�� 'ISY^fPK^gjGJISK�F>� � i Ç f���`^KN_WM, jYk_J¡ÂGJY^lkKGWISK�_�GWYÂ�^XSXt_WKNMWM��°sYk\LMVO�XtKN_W�^RSfUK�\xQST�RzK�_7YcbeGWISK
s5IL�^fUfPK�\Ll^KNM+_WK�f���GWKNX,GJY�GWISKET�Y^RLOUfPK'K�\x]xOU_WY^\LT�KN\oGN�
ßeY� jKN]^KN_NgcOUG(T$��`�RzKEOPT�wzYkMWMJOURSfPK0GJY�OP\LMVGW�^\kGWOP�cGJKE�^fUfLF>� � i Ç
f���`^KN_WMjbmY^_E��lkOU]kK�\�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JK��^_Ws5ISOUGJKqsuGWQS_JKkgtO»b3GJI���Ge�c_5s5ISOUGJKqsuGJQL_JK>bÅ�cOPfPM'GJY�T�K�KGe�^fUf�Ycb�GWISK
MJO»ÃÂ_WKNpoQSOP_WK�T�K�\oGWMN� � \@MJQLs5I@sN�^MJKNMNgCO»G$T$��`°MaGWOUfPf0R�K�wzYkMWMVOPRSfPK7GWY�s�_JKq��GWK7wL�^_VGWOP�^fjOP\LMVGW�c\oGWOP�cGJOPY^\LM,Ycb>F>� � i Ç
bmYk_,GWISK�T�OPXSXSfUKN ��^_JK��c_5s5ISOUGJKNsGJQS_WK�OU\ºpoQSKNMVGJOPY^\%�ASY^_�K�Ãt�^T�wSfUKkgjs�Y^\LMJOPXSK�_$��Ix`xwzYcGJILKGJO�s��^f0Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK(�c_5s5ISO»GWKNsGJQS_WK3GJIL�cG
XtYxKNM�\SYcG�MJQSwSwzY^_JG�_WKNXtOP_JKqsuGWOUYk\>Y^bts�fUOPK�\oG�_WKNpoQSKqMaG5M%�c\�XeGWISK�_WKbmYk_JK(XSYoKqM*\SY^G%bmQSfUnLf
_WKNpoQSOP_JKNT�K�\oG3ÉE}L�3F>M+MVISY� '\�OU\�GW�cRLfUK��L� {tg�RzYcGJI,GJILK0Áx 'OPÛ�ÛNfUOP\Sl��c\LX,deO�MWsY^\L\SKNsGJKNX y w�KN_W�cGJOPY^\��
��`^K�_5M�XSK�wzK�\LX
Yk\@ÉE}Lgj�c\�XÂOUG�O�M,GJISKN_JK�bmY^_WK�\LYcG�w�YoMJMJOURLfUK�GJY�OP\LMaG5�c\oGJO���GWK7GWISKNMJK�fP��`kK�_5M[bmYk_,GWISK�Ix`owzYcGWISKGWOPsN�cf0T�OPXLXtfUKN ��^_JK
�^_Ws5ISOUGJKqsuGWQS_JKk��ßEY� �K�]kK�_qg
OUb'GJISK�T�OPXSXSfUKN ��^_JK7�^_Ws5ILO»GWKNsuGWQS_WK�bmQSf»n�fPM�É � �^\LXÂÉe{¹O»G�T���`�MVGJOPfUf�R�K�wzYkMWMVOPRSfPK$GJY
s�_JKq��GJK���w��c_JGJO��cf�OU\LMVGW�^\oGJO���GJOPY^\¤Y^\ÂGWISK�RL�^MJOPM�Y^bEGJISK��¹YkRSOUfPOUGa`Â����`^KN_,�^\LXÂh
_W�^\LMVwzY^_JG���YxXSQSfUKqM��¤ÁtOU\Ls�K�OUG
O�MrfP�ks5¡oOP\Sl$GWISK$Áx 'OUÛNÛ�fPOU\Ll��^\LX�d>OPMWsYk\S\SKNsGJKqX y wzK�_5��GJOPY^\��
��`^KN_WMNgLGWISK�wL�c_JGJO��cf3OU\�MaG5�c\oGJO���GWOUYk\� 'OUfPf+Y^\SfP`�IL��]^K
wL�^_VGWOP�^fLMJQSwSwzY^_JG(bmY^_��^XSXt_WKNMWMCT�OPl^_5��GJOPY^\$�^\LX$XtO�MJs�Y^\S\SKqsuGWOUYk\%g^RSQSGjOUG6 'OUfPf¥MaGWOUfPfLIL��]kKEMVQLwSw�Yk_VG6bmY^_(GWISKET$��±aYk_JOUGa`
Y^bewS_WY^RSfPK�T$M�_JKNfP�cGJKqX�GJY�T�Y^RSOPfUK�\SK�Ga jYk_J¡xOP\Sl¤ÈÅ�kM�MVISY� '\¤OU\@GW�^RSfUK��L� � Ê�GJIS_WY^QLl^I°GWISK¹�¹Y^RSOPfPO»Ga`Â�
��`^K�_��c\LX
h
_W�^\LMJw�Yk_VG'�¹YtXtQSfPKNMN�
ËÄISOPfPK¢wL�^_VGWOP�^f>OP\LMVGW�^\kGWOP�cGJOPY^\LM�Ycb�F>� � i Ç T$��`£RzK�s_WKN��GWKNXÄYkQtG�Ycb[\SKNKNX*g>GJISKN`Äs��c\H�cf�MVY¤R�K°s_WKN�cGJKqX

]kY^fPQS\oGW�c_WOPfU`k�¬FEwSwLfUO�s��cGJOPY^\Ä_WKNpoQSOP_JKNT�KN\oGWM�]��c_W`^g'�c\�X¤bmYk_7�c\x`@l^OP]^K�\º�cwLwSfUO�s��cGJOPY^\%g0OUG7T$��`ÂY^_7T���`@\SYcG�RzK
\SKqsKqMJMW�c_W`�GJYÂ��]��cOPf'YcbrGJILK�bmQS\LsuGWOUYk\L�cfPOUGa`¤YcÆ¥K�_WKNX@Rx`ÂGWISK�bmQSfPfE_W�^\Sl^K�Y^b�F>� � i Ç fP��`kK�_5M�� LY^_$KÃS�^T�wLfUKkg��
lkOU]kK�\º�cwSwSfPO�s���GWOUYk\@T$��`Â\LYcG$_JKqpoQSOU_WK�MVQSwLw�Yk_VG$bmYk_�MVKN_J]kK�_�T�YkRSOPfUOUGa`@�^\LX¤ 'OPfPf'GJISKN_JK�bmY^_WK�\LYcG�\SKNKNX@GJY°XtKq�cf
 'OUGJI¢GJISK��^XLXt_JKqMJM>T�OUlk_W�cGJOPY^\�wL_JYkRSfUKNT ÈÅMJKNsuGWOUYk\�{S� �S� � Êu� � bjFe� � i Ç O�MrR�KNOU\Ll�OP\LMVGW�c\oGWOP�cGJKNX�Y^\SfP`� 'O»GWI�s�fUOPK�\oG
T�Y^RLOUfPO»Ga`�OP\�T�OP\LX*g�OUG
O�M
wzYkMWMJOURSfPKCGWYefPKN��]^K6Y^QtG
GJISK'Áx 'OPÛ�Û�fPOP\Sl>�
��`^K�_jÈm 'ISO�s5I�XtKq�cf�M� 'OUGJI�GJISK��^XSXt_WKNMWM%T�OPl^_5��GWOUYk\
wS_WY^RLfUKNT¶bmY^_C\SKN £s�Y^\S\LKNsuGWOUYk\LM5Ê%bm_WY^T GJISK'OP\LMVGW�c\oGWOP�cGJOPY^\�YcbLGWISKE�c_5s5ISOUGJKqsuGJQL_JKk�
FE\LYcGJILK�_(K�Ãt�^T�wSfUK's�Y^QSf�X�RzKE�c\
�^wSwSfPOPsN��GJOPY^\7GJIL�cGEXtYxKNM0\SY^G0_WKNpoQSOP_WK>MJQSwSwzY^_JG�bmYk_0fUYk\Slc´ÌGJKN_JT XtO�MWsY^\L\SKNsGJOPY^\%� � \7GWISO�M's��^MJK^gxGWISK�deO�MWsY^\L\SKNsGJKNX
y wzK�_5��GWOUYk\7����`kK�_6sN�c\�RzK>fPKb¸G0Y^QSG�OP\��,MVOPT�OUf��c_6bÅ�^MJISOUYk\%�Ch0ISKe_WKNXSQLsuGWOUYk\7OP\7sYkT�wLfUK�ÃxOUGa`�_JKqMVQLf»GWOU\Sl�bm_JYkT"MVQLs5I
wL�^_VGWOP�^f*OU\�MaG5�c\oGJO���GWOUYk\LM's��^\�RzK�KÃtwzKNsuGWKNX�GJY�_WKNMJQSfUG0OP\¹��R�K�GVGJKN_EQtGWOUfPOPMW��GWOUYk\�Ycb
T�YkRSOUfPK[XtKN]oO�sK�_WKNMJY^QS_5sKqM��
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F>� � i Ç O�M��c\°�^_Ws5ISOUGJKqsuGWQS_JK�GWIL��G,OPM�OP\LMVGW�^\kGWOP�cGJKqX�GWY¹bmY^_WT²��bm_5�cT�KN jYk_J¡¥�7d>QS_WOU\Sl�OU\LMVGW�^\oGJO���GJOPY^\�g�T�YtXtQSf��c_
_WK�QLMW�cRLfUKeMJYcb¸Ga 0�c_WKEsYkT�w�Yk\SK�\oGWMj�c_WKes_WKN�cGJKqX�bmY^_�KN�^s5I$Y^b¥GJISK��cRLMVGJ_5�^sGj�c_5s5ISOUGJKqsuGJQL_W�^fLsYkT�wzY^\LK�\oGWMjXtKNMWs_WOURzKNX
OP\�GWISK�_JKNT��^OU\�XtK�_3Ycb�GJISO�M+s5IL�cwtGWK�_q�
FºsYkfUfPKNsGJOPY^\[Y^b�MJQLs5I�OP\LMVGW�c\oGWOP�cGJKNX,sYkT�wzY^\LK�\oGWM+sYk\LMVGJOUGJQtGWKNM+�Ebm_5�cT�KN jYk_J¡
GWIL��GesN�c\�R�K[s�Y^\tnLlkQS_WKNX�È¸GJIL_JYkQSl^I�sYkT�wzYkMJOUGJOPY^\�Ycb�GWISK[sYkT�w�Yk\SK�\oGWM5Ê6bmY^_'wL�^_VGWOPs�QSf��c_E�cwLwSfUO�s��cGJOPY^\�\SK�KqXSM��
� \�l^KN\SK�_5�cfÌgt jK�K�ÃxwzKNsG0GJISK[s�Y^\tnLlkQS_5��GJOPY^\�Ycb+�c\¹Fe� � i Ç bm_5�cT�KN jYk_J¡�GJY�RzK[��MaG5��GJO�s���Æ*�cOP_q�+h0ILK�F>� � i Ç

MVGW�ks5¡�OPM's�Y^\tn�l^QS_WKNX¢È¸GJIL_JYkQSl^I�GJISK�s�Y^T�w�YoMVOUGJOPY^\�Ycb+sYkT�wzY^\LK�\oGWM5ÊjR�K�bmY^_WK��^wSwSfPOPsN��GWOUYk\LM0�c_WKrMVGW�^_VGWKNX*gS�^\LX�GWISK
MVGW�ks5¡�_WK�T$�^OU\LM,QS\Ls5I��c\SlkKNX° 'ISOPfPK��^wSwSfPOPsN��GJOPY^\�M��c_WK7_WQS\S\LOU\Sl�� � XtKN�^fUfP`^g(OUG� jYkQSfPXÂR�K�w�YoMJMJOPRSfUK�GJY��^XSX@�c\LX
_WK�T�Y�]^KEF>� � i Ç fP��`kK�_5M3GJY,�^\LX�bm_WY^TçGJISKrMaG5�^s5¡,Y^\7�^\$Y^\SlkY^OP\Sl�RL�^MJO�M6�^Mj�cwSwLfUO�s��cGJOPY^\$_WKNpoQSOP_JKNT�KN\oGWM6s5I��c\SlkKNX*�
LY^_�KÃS�^T�wLfUKkg*GJISK�h
_5�c\LMJw�Yk_VG[�¹YtXtQLfUKqM��c\LX�GJISK���Y^RSOPfUOUGa`��
��`^K�_�s�Y^QSf�X�RzK$_WK�T�Y�]^KqX¹bm_WY^T�GWISK�MaG5�^s5¡�Y^b��
lkOU]kK�\,��ß[g�OU\�s��kMVK6GJISK'��ß@Y^RSGW�cOP\SKqX��>fUYk\Slc´ÌGJKN_JT· 'OP_JK�\SKGa �Y^_W¡�sYk\S\SKNsGJOPY^\%� � b��c\���ß@GJIL�cGC ��kM�Y^GJISKN_J 'O�MVK
 �K�fPfjs�Y^\S\SKqsuGWKNX�\SKNKNXtKqX�GJY�RzK�XtO�MWsY^\L\SKNsGJKNX�bmYk_��c\°K�ÃxGJK�\�XtKNX�wzK�_WOUYtX°Y^b0GJOPT�Kkg+O»G� jYkQSfPX�RzK�XtKqMVOP_5�cRSfPK�GJY
OP\LMJK�_JG���deO�MWsY^\L\SKNsGJKNX y w�KN_W�cGJOPY^\£����`^KN_�OP\oGJY¢GJISK¹MVGW�^s5¡�OP\@��GJ_5�c\LMJwL�^_JKN\kG�T$�c\S\SKN_N�°ËÄILOUfPK�w�Y^GJK�\oGWOP�^fUfP`
QLMJKbmQLfÀgCXt`x\L�^T�O�s$sYk\tnLlkQS_W�cGJOPY^\�Ycb0wS_WYcGWYxs�Y^f6MVGW�ks5¡tM�OPM�\SYcG,XSOU_WKNsGJfP`�_WK�f���GJKqX¢GJY¹GWISK7MJQSRt±aKNsG�Ycb0GWISOPM[GJISKqMVO�M
�^\LX$GWISK�_WKbmYk_JK>\SYcG0sY^\�MVO�XtK�_WKNX�OU\7bmQS_VGWISK�_0XtK�GW�cOPfÌ�6ÁxKNsGJOPY^\$�t� }�wS_JKqMVKN\oGWM�MVYkT�KeGJISYkQSl^IoG5M6Yk\7wzYcGJKN\oGJO��cf�bmQtGJQS_WK
 �Y^_W¡$OU\�GWISOPMe�c_WKN�S�

ÿý¸'ò®¸æÿ � È¢Å�
EÈ6=�½¿¾)½§ÈV�E:¹úPº Á0úÐÀ�=
� \LMVGW�^\oGJO���GJOPY^\�M�YcbeGWISK�Fe� � i Ç fP��`kK�_5M,sN�c\£R�K�s�Y^T�w�YoMVKqX@�ks�s�Y^_5XtOU\Ll�GWY���MJKG$Ycb�_WQSfUKqM�gjl^Y�]kK�_W\SKNX°Rx`°GWISK
_WKNpoQSOP_JKNT�K�\oGWMEXSOPMWsQLMWMJKNX�OU\�MJKNsGJOPY^\��L� }$�c\�X�GJISK�XSK�wzK�\LXtKN\LsOPKNMefUO�MVGJKNX�OP\�MJKNsuGWOUYk\��L� � � � ��3OPl^QS_WK��L� {c}$MJISY� EM
GWISKNMJK�_WQSfUKqM[�^M,�¹XtK�wzK�\�XtK�\Ls�`�XSOP�^l^_5�cT���h0ISK7T�OP\SOPT$�cf6OP\LMVGW�^\kGWOP�cGJOPY^\°Y^b0F>� � i Ç QLMJKNM[Y^\SfP`�GWISK7�¹YkRSOPfUOUGa`
�
��`^K�_j�c\LX�GWISKeh
_W�^\LMVwzY^_JG6�¹YtXtQSfPKNMj�c\LX�GWISK�_WKbmYk_JKeY^\SfP`,_WKNpoQSOP_WKNMCÉ � �^\LX�Ée{>GWY�RzKeMW��GJO�MVnLKNX*�CF>MCGJILKEnLlkQS_JK
MJISY� EMNg%É � �c\LX�Ée{��c_WK$s_WO»GWOPsN�cfÌæ�OUb6GJILKNMJK��^_JK�\SY^G�T�K�G[Rx`�GJISK$YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNsGJQS_WK^g
\SYk\SK�YcbLGWISK'Fe� � i Ç f���`^KN_WM3s��^\�RzK�OP\LMVGW�^\kGWOP�cGJKqX*�
h0ISK0_WK�T$�cOP\SOP\Sle_WKNpoQSOP_WK�T�K�\oGWM+�^_JKjY^wtGWOUYk\L�cfxRSQtGCOUbzMW��GWOPMVnLKNX
�^fUfPY� Â�EISOPl^ILK�_CXtK�lk_JKNK(Ycb�T�YkRSOPfUOUGa`[MVQLwSw�Yk_VG+OP\[GJILKj_WKNMJQSfUGJOP\Sl>F>� � i Ç OU\LMVGW�^\oGJO���GJOPY^\��;SYk_
T$�cÃxOPT�QLT¶T�YkRSOPfUOUGa`
MJQSwSwzY^_JGNgL�^fUf%F>� � i Ç f���`^K�_5M�T�QLMVG'R�K�OP\LMVGW�^\kGWOP�cGJKqX� 'ILOPs5I�_JKqpoQSOU_WKNM0�^fUf%MJO»Ã�_JKqpoQSOU_WK�T�KN\kG5MjGJY$RzK[MJ�cGJO�ManLKqX*�
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�

h0ISO�M�s5IL�^wtGJKN_$IL�^M�wL_JKqMVKN\kGWKNX¤GJISK�F>� � i Ç �^_Ws5ISOUGJKqsuGWQS_JK���G7�^\£�^RLMVGJ_5�^suG$fPK�]kK�fÌ�éh0ISK��c_5s5ISOUGJKNsGJQS_WK��cfPfUY� EM
T�Y^RLOUfPO»Ga`ÂMJQSwSwzY^_JG�GWY¢RzK��^XSXtKqX°GWY�OPT�wLfUKNT�KN\oGW��GWOUYk\LM�YcbEYkRt±aKNsGV´¿Y^_WOUKN\kGWKNX°T�O�XSXtfPK� 0�c_WK7�c_5s5ISOUGJKqsuGJQL_JKqM�GJI���G
MW��GWOPMVbm`£�¤MVQSR�MVK�G�Ycb[MJO»Ãº_WKNpoQSOP_JKNT�KN\oGWMN� h0ISK�s5IL�^wtGJKN_7T�YcGWOU]���GWKNXé�^\LXÄXtO�MJs�QLMWMVKqX£GJISK¢_JKqpkQLOU_WK�T�K�\oG5M��c\LX
K�ÃxwLfP�^OU\SKqX�GJISK[_WQSfPKNM0GWIL��G>l^Y�]^KN_J\7GJISK,sY^T�wzYkMJO»GWOUYk\�Ycb3GJISK�F>� � i Ç f���`^KN_WM0XtKNw�KN\LXtOP\Sl�Yk\�GWISK[_WKNpoQSOP_JKNT�K�\oGWM
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LEGEND:
ALICE layers; arrows denote dependencies.
Circles denote requirements; rounded boxes denote

þ'ñÀú�ÿ
î�øÌ�&`��?# �CFe� � i Ç d>K�wzK�\LXSK�\Ls�`�d>OP�^l^_5�cT
�^\LXÂYk\ÂOU\oGWK�_5XtK�wzK�\LXSK�\Ls�OUKqM,RzKGa �K�KN\°GJILK�f���`^KN_WMN��F×XtKNw�KN\LXtK�\�s`ÂXtO��clk_W�^T�ÈmnLl^QS_WK7��� {^}kÊ[ ��kM�lkOU]kK�\�GJI���G
MJQST�T$�c_WOPMJKNX¢R�Y^GJI�Ga`xwzKNM�Y^b0XtKNw�KN\LXtKN\LsOPKNMN�7h0ISK�s5IL�^wtGJKN_[�cf�MVY�wS_WKNMJK�\oGWKNX��c\°�c_5s5ISOUGJKqsuGJQL_W�^f3Y�]kK�_W]xOUKN ��c\LX
XtK�GW�^OUfPKNX@XtKNMWs_WOUwSGJOPY^\LM,YcbeKq�^s5IÂY^bEGJILK�F>� � i Ç f���`^KN_WMN��h0ISK�K�ÃS�^suG�wSQS_Ww�YoMVK�YcbeKq�^s5IÂf���`^KN_� 0�^M�XtO�MJs�QLMJMJKNX
OP\¹GJKN_JT$MeYcb( 'ISO�s5I¹Ycb+GJILK[bmY^QL_VGWK�K�\¹T�YkRSOUfPOUGa`�s5I��cfPfUKN\Sl^KqM[È¸bm_WY^TÚs5IL�cwSGJK�_�{^Ê0OUGr�kXSXt_WKNMWMVKqX*g��^\LX�KN�ks5I¹fP��`kK�_q½ M
_WKNMJw�Yk\LMJOURSOPfPO»GWOUKqM+ jKN_JK�l^OP]^KN\,OP\�GWK�_WT$MCYcb¥�ebmQL\LsuGWOUYk\L�cfSXtKqMJs�_JOPwtGWOUYk\%�3h0ILK�OP\oGJKN_VbÅ�ksKNM+Y^b�OP\LXtOP]xOPXtQ��cftf���`^K�_5M3 jKN_JK
�^fPMJY$XtKNMWs_WOURzKNX%gS�^M0 �K�_WK>GWISK�OU\oGWK�_5�^suGWOUYk\LM0 'OUGJI�YcGWISK�_'f���`^KN_WMN�
h0ISK[F>� � i Ç f���`^KN_WM0Xt_5�� ¬QSwzY^\¹O�XtKq�^M0wS_WY^wzYkMJKNX�OU\¹_WK�f���GWKNX� jYk_J¡�GJY�MJY^fP]^KrGJISK�wS_JYkRSfPK�T$M0Ycb3GJISK�T�YkRSOPfUK

KN\o]xOP_JYk\ST�K�\oGN��h3�cRSfPK��L� ��MJQST�T$�c_WOPMJKNMr 'ISO�s5I¢Y^bjGWISK�K�T�K�_Wl^OP\Sl�GJISKNT�KNM�fPOPMVGJKqX�OP\°MVKqsuGWOUYk\�{t� ���c_WK��kXtY^wSGJKNX
OP\@ 'ILOPs5I£Ycb>GJISK¹Fe� � i Ç f���`^KN_WMN�¤h0ISK�fPK�lkK�\LX¤OPM�GWISK¹MJ�^T�K��^M�GWIL��G$QLMJKNX¤OU\£wS_WK�]xOPY^QLM�MJQST�T��^_J`�G5�cRSfPKNMN�
Fe\L�cfPY^lkY^QLMJfU`� 'OUGJI7wL_JKN]oOPY^Q�M6\SY^GW�cGJOPY^\%goGJILKr�kMaGWK�_WOPMJ¡tM(OP\�GW�^RSfPK>��� �,T��^_J¡$MJO»GWQL��GWOUYk\LMj 'ISK�_WK>�^\7�^sGJQL�^fzOPT�wSfPK´
T�K�\oG5��GJOPY^\�Ycb�GJILK��c_5s5ISO»GWKNsGJQS_WK,O�M�_WKNpoQSOP_JKqX¹bmYk_[��T�Kq�c\SOP\SlcbmQLf6�^MWMVKqMJMJT�K�\oGN�$ÁxQLs5I°�^\��kMJMJKNMWMVT�KN\kG�O�M�l^OP]^KN\
OP\£s5I��cwtGWK�_Î�t� � \@_JKNfP�cGJOPY^\ÂGWY�G5�cRSfPK��L� �Lg(OUG$OPM� �Y^_JGJIÂ\SY^GJOP\Sl¢GJIL�cG$��ÍLK�ÃxOPRSfPK��^wSwS_WYk�ks5I�GJY�GJ_5�c\LMJwL�^_JKN\Ls`
]tMN�z�� 0�c_WK�\SKqMJM0O�Me��GJISKNT�K[GJI���G>O�Mr�^XtYkwtGJKqX�Ro`�GJIL_JKNK�YcbCGWISK[bmYkQS_>F>� � i Ç f���`^KN_WMNgL_WKÍ�KNsuGWOU\Ll7�$ISOPl^I�XSK�l^_WK�K
Y^b�Í�KÃtOURLOUfPO»Ga`�OP\�GJISK� ���`�GJISK7fP��`kK�_5M�s��c\°RzK7Q�MVKqX*�¹v+K�_WIL�cwLM�GJISK�T�YoMaG,OUT�wzY^_JGW�c\oG�s5IL�^_W�ksuGWK�_WOPMVGJO�s�M�Y^b�GWISK
�^_Ws5ISOUGJKqsuGWQS_JK��^_JKrGJILK �.�¿�?�5£Í�����<���É� Ë ���5�4���©£R�)� R�K�Ga jKNK�\�GJISK[XSO»Æ¥K�_WK�\oGEf���`^K�_5M0�c\LX�GWISK��c_5s5ISOUGJKqsuGJQL_JKk½ M ���5�:J;¨r)
��£Í� û.���ð����� g+OÌ� Kk�Ug
GJISK�ÍLKÃtOPRSOUfPOUGa`� 'OUGJI° 'ISO�s5I�GJISK�f���`^KN_WM�sN�c\�R�K�sY^T,RSOP\SKNX*��h0ISK�bmY^fPfPY� 'OU\Sl�MJKNsGJOPY^\LM�XSOPMWsQLMWM
GWISKNMJK�OU\�GWQS_J\��
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.(ÈhÕzÆ6×-ÓzÌhÈy�QÌhÆË@Æù�Ð
∗ ∗ ∗ ∗ ∗Ê+Æù$ù ×-Ë@Î Ì ÿ Í2Î Æ6Ë-ÕU�QÌhÆË@Æù�Ð

• •%�Ó ÿ Ë-Õ�� ÿ ÓzÈhË@Ì�ÐUÏ�Õ!�k� ÿ ÓzÈhË@ÈhÕzÕ
• • • •�rÆ3Ì ÿ Í2Î Æ6Ë«Å ÿ Ë ÿ �6Èhù$ÈhË!Í

• •øbÎ ÕzÌhÆ6Ë-Ë@ÈhÌ�Í2ÈhÇ�ô,�:ÈhÓ ÿ Í2Î Æ6Ë
• •

��ïtë+÷Åø���`�� �+FEwSwSfPO�s��cRLOUfPO»Ga`�YcbCFe� � i Ç �
��`^KN_WM6GJY Ç T�KN_JlkOU\Sl$h0ISKNT�KNM
%�ø!�3ïtî�ïtíqñÅõzôÄõ�ýU��õzô3ð^øoî�ô
ì
h0ISK�F>� � i Ç �c_5s5ISOUGJKNsGJQS_WK�XtOU]xO�XtKNM�GWISK�MVQLwSw�Yk_VG'_WKNpoQSOP_JKqX$bmYk_'QLMVOP\Sl�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX$T�O�XSXtfPK� 0�c_WK>OP\�T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oGWMEOU\oGJY�GJIS_WK�K[lkK�\SKN_W�^f��c_WKN�kM��jsY^\L\SKNsGJOP]oOUGa`�T��^\L�clkK�T�K�\oGqgSfUYtsN��GJOPY^\¹T$�^\L�clkK�T�K�\oGe�c\�X¹MVQSwLw�Yk_VG
bmYk_6XtO�MJs�Y^\S\SKqsuGWKNX�Y^wzK�_5��GWOUYk\%�
h0ISKEnL_WMVG(YcbzGJILKNMJKEOPM6�^XSXt_WKNMWMJKNX,Ro`�GJISK>h�_5�c\LMJwzY^_JGC��YxXSQSfUKqM(�c\�X�GWISKe�¹YkRSOPfUOUGa`
�
��`^K�_qgqGJISK0MJKNsYk\LX[Rx`�GWISKEÁx 'OUÛNÛ�fPOU\Llr�
��`^K�_3�c\LX[GJISK�GWISOU_5X[Rx`�GWISK'deO�MJs�Y^\S\LKNsuGWKNX y w�KN_W�cGJOPY^\��
��`^K�_q�8LY^_+KN�ks5I
Y^b�GJILK�GJIS_WK�K��c_WKN�kM�gtMJY^fPQtGJOPY^\�Mj �K�_WKrwS_JKqMVKN\oGJKNX%gSMVYkT�K�Y^b
 'ISO�s5I�ÈÅK^� lL�PgSMVQLwSw�Yk_VG0bmYk_EXtOPMWsYk\S\SKqsuGJKqX7Ykw�KN_W�cGJOPY^\�Ê
Xt_WK� ·QSwzY^\�OPXtKq�^MewS_JKqMVKN\oGJKNX�OP\¹GWISK�fPO»GWK�_5��GWQS_JK,XtOPMWsQ�MJMJKNX�OP\�s5IL�^wtGJKN_>}S� � \��^XSXtOUGJOPY^\�GJY$GWISK[GWIS_JKNK,�^_JKq�^M'Y^b
MJQSwSwzY^_JGjY^ÆzKN_JKqX�Ro`$F>� � i Ç f���`^KN_WMNgcGWISKelkK�\SKN_W�^fLMVQLwSw�Yk_VG�_JKqpoQSOU_WKNX�bmYk_jXtO�MVGJ_WOURSQSGJKNX�Y^Rt±aKqsuG��^wSwSfPOPsN��GWOUYk\LM( 0�^M
wS_WY�]xOPXSKNX�Ro`�GJISK[É'KNT�YcGJK � \x]^YtsN��GJOPY^\�v(_WYcGJYts�Y^f%����`kK�_q�
h0ISK¹s5IL�^wtGJKN_�KÃtwSf��cOP\SKNX@ISY�  GWISK�nL]^K�f���`^KN_WM�È¸GWISK�bmY^QS_�F>� � i Ç f���`^K�_5M��c\LX¤GJISK�ÉEK�T�YcGWK � \x]kYxsN��GWOUYk\

v(_WYcGWYtsY^f3����`kK�_uÊ'sYkfUf��cRzY^_5��GWK�GJY��kXSXt_WKNMWM0GJILK�s5IL�^fUfPK�\Ll^KNME_JKNfP�cGJKNX¹GJY�QLMJOP\Sl7YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK�OU\
T�Y^RLOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�+h0ILOPM'XtO�MWsQLMWMVOPY^\�O�MEMVQLT�T$�^_JO�MVKqX7OP\�GW�^RSfUK���� ��ÈmO�XtKN\kGWOPsN�cf*GWY�GW�^RSfUK���� � RSQtGE_WK�wL_JOP\oGJKNX
ISKN_JK�bmY^_,GJILK�MW�c¡kK7YcbrsY^\x]kK�\SOPK�\Ls�KqÊ[ 'ISOPs5I@_JKNfP�cGJKqM[KN�ks5I¤Y^b'GJISK¹Fe� � i Ç f���`^KN_WM[GJY¢GJISK�bmY^QS_JGJKNK�\@T�YkRSOPfUOUGa`
s5IL�^fUfPK�\Ll^KNM>bm_WY^T s5IL�^wtGJKN_[{t��ÈÀh0ISK$É'K�T�Y^GJK � \x]^Yts��cGJOPY^\�v(_WYcGWYtsY^fC�
��`^K�_�XtYxKNMr\SY^G[�^XSXt_WKNMWM>T�YkRSOPfUOUGa`�s5IL�^f»´
fPK�\SlkKNME�^\LX�GJILK�_WKbmY^_WK[XtYxKNMe\SYcGr�cwSwzKN�^_EOU\�GWISK[G5�cRSfPK^� Ê�F¶\xQST�RzK�_>YcbCY^RLMJK�_W]���GWOUYk\LM's��^\¹R�K[T$�kXtK�bm_WY^T GWISK
G5�cRSfPK^�T3OU_5MaGqg¥O»G�MVILY� EM'GJILK��¹YkRSOPfUOUGa`¹����`^KN_e�^M>RzK�OP\Sl7¡kK�`�GJY7GJISK��c_5s5ISO»GWKNsGJQS_WK^�rFe� � i Ç �^XSXS_JKqMJMJKNM>MVOUÃ¹Y^QtG
Y^b3GWISK[\SOP\SK�s5I��cfPfUKN\Sl^KqM'_JKNfP�cGJKqX7GWY$T�Y^RSOPfUK�\SKGa �Y^_W¡xOU\Sl$�^\LX�wSIx`tMVO�s��^f%T�Y^RSOPfUOUGa`^gz�c\LX�GWISK,����O�MEOP\x]^YkfU]kKNX�OU\
�^fUf3YcbCGWISK�T��>h0ILK�wS_WY^RSfPK�TÚY^b(\SKGa �Y^_W¡7ISK�GJKN_JYkl^K�\LK�OUGa`�O�Me�kXSXt_WKNMWMVKqX�OU\�s�Y^fPfP�^R�Yk_W�cGJOPY^\� 'OUGJI�GWISK,h
_5�c\LMJw�Yk_VG
�¹YtXtQLfUKqM��+h0ISK�wS_JYkRSfPK�T·Ycb�XSOPMWsYk\S\SKNsGJOPY^\,OPM+�^XLXt_JKqMJMJKNX�OP\�sY^fPf��cRzY^_5��GJOPY^\� 'OUGJI�GJISK'd>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\
�
��`^K�_q�7h0ISK��kXSXt_WKNMWM�T�OUlk_W�cGJOPY^\�wS_WY^RSfPK�T²OPM[MJY^fP]^KqX�OU\°sYkfUf��cRzY^_5��GWOUYk\¢ 'OUGJI�GWISK�Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_q�7ßeK�\Ls�K^g
OP\�GWIS_WK�K�YkQtG�YcbjMJO»Ã�sN�^MJKNMNgzGJISK$���@ jYk_J¡tMeOU\�sY^\c±aQS\LsuGWOUYk\� 'OUGJI�YcGWISK�_rfP��`kK�_5M'GWY��kXSXt_WKNMWMEGWISK$s5IL�cfPfUKN\Sl^K�OU\
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Å¶Æ�@Î Ô ÈaøbÈ�Ï�Î ÌhÈhÕ � ÿ ÍzÍwÈhÓYÐûÖ%Æ��>ÈhÓ
∗ ∗ ∗ ∗ ∗` ÕzÈhÌ�Í2Î Æ6Ë 0B2 ü�a ø ÿ Í ÿ .(Î Õ��3Õ0 ÕzÈhÓ!�lË!Í2ÈhÓYÉ ÿ ÌhÈ/�Í2Æ6Ó ÿ �6È�Ê ÿ � ÿ ÌhÎ ÍlÐ
∗ ∗ ∗ ∗ ∗ÖQÓ2Æ3ÌhÈhÕzÕzÎ Ë��<Ö%Æ��>ÈhÓ
∗ ∗ ∗ ∗ ∗Å¶Æ�@Î Ô È,9 È�Íb�>Æ6Ó��3Î Ë�� 9 È�Íb�>Æ6Ó���� È�Í2ÈhÓ2Æ��6ÈhË-ÈhÎ ÍlÐ
◦ ◦ •` ÕzÈhÌ�Í2Î Æ6Ë 0B2 ú�a øbÎ ÕzÌhÆ6Ë-Ë@ÈhÌ�Í2Î ÆË

◦ ◦ •�rÆ��c� ÿ Ë-Ç(�(Î Ç�Í�&
• •� ÿ Ë@Ç(��Î Ç-Í�&z� ÿ ÓzÎ ÿ -Î Ô Î ÍlÐ
• •/-ÈhÌh×-ÓzÎ ÍlÐ5.(Î Õ��3Õ0 Õ ÿ �6È�Ê>Æ6ÕYÍ
◦ ◦Ö6&!Ð�ÕzÎ Ì ÿ Ô.Å¶Æ�-Î Ô Î Í�Ð ��Ç-Ç@ÓzÈhÕzÕ Å¶Î �6Ó ÿ Í2Î ÆË
◦ ◦ •` ÕzÈhÌ�Í2Î Æ6Ë 0B2 )�a �rÆ3Ì ÿ Í2Î Æ6Ë(��øbÈ��:ÈhË@Ç-ÈhË!ÍI�lË�É|ÆÓzù ÿ Í2Î Æ6ËÅ¶Î �6Ó ÿ Í2Î Ë��+�.Æ3Ì ÿ Ô Î ÍlÐ

�jïSë3÷Àø��&`�2 �CFewSwSfPOPsN�cRSOPfUOUGa`�Y^b+F>� � i Ç ����`kK�_5M(GWY��¹Y^RSOPfPO»Ga`�ijI��cfPfUKN\Sl^KqM
poQSKqMaGWOUYk\%�eh0ISK�MVKNwL�c_5��GWOUYk\¹Ycb(sYk\LsKN_J\LMeR�K�Ga jKNK�\¹GWISK,���¤�c\�X�GJISK�YcGWISK�_>fP��`kK�_5M'OPM>��¡kK�`�s5IL�c_5�^sGJK�_WO�MaGWOPs�Y^b
GWISK$�c_5s5ISO»GWKNsGJQS_WK^�[h0ISK�sKN\oGJ_5�cf3w�YoMVOUGJOPY^\SOP\Sl�Ycb(GWISK$���£s��c\��cf�MVY�R�K$MJK�KN\�bm_WY^TÚGJILK�XSK�wzK�\LXtKN\Ls`�XSOP�^l^_5�cT
lkOU]kK�\�OU\¹MJKNsuGWOUYk\���� � � ��OP\� 'ILOPs5I�GJISK[����bmY^_WT�M�GWISK�bmQS\LsGJOPY^\L�^f*RL�^MJO�M�bmY^_0GJILK�Áx 'OUÛNÛ�fPOU\Ll��^\LX�deO�MWsY^\L\SKNsGJKNX
y wzK�_5��GWOUYk\��
��`^K�_5MN�
ËÄISOPfPK�Fe� � i Ç �^XSXt_WKNMWMJKNM'MJO»Ã�Ycb3GJISK�\SOU\LK�s5IL�cfPfPK�\SlkKNM0_WK�f���GJKqX�GJY�T�Y^RLOUfPK�\SKGa �Y^_W¡xOU\Ll��^\LX�wSIx`tMVO�s��^f*T�Yc´

RSOPfPO»Ga`kg�OUG>fPKN��]kKNM0GWIS_JKNK�s5IL�^fUfPK�\SlkKNM'QL\L�^XSXS_JKqMJMJKNX*�0MJKNsQL_JOUGa`7_WOPMJ¡tM[ÈÅMJKNsGJOPY^\¢{S� ��� �kÊug�fUYts��cGJOPY^\t´¾XtKNw�KN\LXtK�\oGEOP\tbmY^_J´
T$��GWOUYk\°ÈÅMJKNsuGWOUYk\�{t�"�t� {^Ê0�c\�X�T�OPl^_5��GWOU\Sl�fPYts��cfPOUGa`�ÈÅMJKNsGJOPY^\�{t�"�t� }kÊ�jÁxKqsuGJOPY^\	�t� }�wS_WKNMJK�\oGWM'GJISYkQSl^IoGWM0Yk\�bmQtGJQS_WK
 �Y^_W¡°Y^\£Fe� � i Ç OP\@_WK�f���GWOUYk\°GJY�GWISKNMJK¹s5IL�cfPfUKN\Sl^KqM�� � \£�kXSXtOUGJOPY^\%g6GJISK�nL]kK�s5I��cfPfUKN\Sl^KqM�_WK�f���GWKNX°GWY�T�YkRSOPfUK
XtKN]xOPs�KNM�ÈÅMJKNsGJOPY^\¹{t� }kÊ6IL��]^Kr\SY^G0RzK�KN\¹XtOPMWsQ�MJMJKNX�OU\�GJILOPMEs5I��cwtGWK�_q�3h0ISKN`�_WKNpoQSOP_JK��c\��^sGJQL�^f*OUT�wSfPK�T�K�\oG5��GJOPY^\
GWY[R�KEXSOPMWsQLMWMJKNX�T�KN�c\LOU\Sl^bmQSfPfU`kgo�^\LX,GJISKNOU_CGW_JKq��GWT�KN\oG(OPM(GJISKN_JK�bmY^_WK0XSKbmK�_W_WKNX�QS\oGJOPf�s5IL�^wtGJKN_¢�r 'ISK�_WKE�c\$�ksuGJQ��cf
OP\LMVGW�c\oGWOP�cGJOPY^\�YcbCFe� � i Ç O�M0wS_WKNMJK�\oGJKqX*�

�,õzôyq+ú�ÿ
î�ïtë+ñÅ÷ÅñÅí�G
h0ISK7wS_JYts�KNMWM�Ycb0OU\LMVGW�^\oGJO���GJOP\Sl�F>� � i Ç bmY^_,��l^OP]^K�\�YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX¢T�OPXSXSfUKN ��^_JK�bm_5�cT�K� �Y^_W¡�OP\o]kY^fP]^KqMeGWISK
s�_JKq��GJOPY^\,Ycb¥�^suGWQL�cfSMJYcb¸Ga 0�c_WKjs�Y^T�wzY^\SKN\kG5M3bmY^_CMJY^T�K�ÈmY^_C�^fUf¸Ê3Ycb�GJISK'Fe� � i Ç fP��`kK�_5M��
ÁtY^T�K0OU\LMVGW�^\oGJO���GJKqX�f���`^KN_WM
ÈmGJISK$h
_W�^\LMVwzY^_JG>�¹YtXtQLfUKqMr�^\LX¹GWISK��¹Y^RSOPfPO»Ga`��
��`^K�_uÊ0 'OPfUf+RzK,OP\LXtKNw�KN\LXtKN\kG�Y^b(GJISK�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX¹T�O�XSXtfPK´

� � �



 0�c_WK'�c_5s5ISO»GWKNsGJQS_WK��^\LX,bm_W�^T�K� �Y^_W¡�OU\$poQSKNMVGJOPY^\�g^ 'ISOPfUK'Y^GJISKN_WM'ÈmGJISKrÁx 'OUÛNÛ�fPOU\Ll��^\LX�deO�MWsY^\L\SKNsGJKNX y wzK�_5��GWOUYk\
�
��`^K�_5M5Êe 'OPfPfjRzK7XtKNw�KN\LXtK�\oG�\SYcG�Yk\SfP`¢Yk\¢GWISK7YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX¢T�OPXLXtfUKN ��^_JK��^_Ws5ILO»GWKNsuGWQS_WK$OU\ÂpoQSKqMaGWOUYk\°RSQtG
�^fPMJY7Yk\¹GJISK,wL�c_JGJO�sQLfP�^_ebm_5�cT�K� �Y^_W¡7OPT�wSfPK�T�K�\oGJOP\Sl�GJIL�cGr�^_Ws5ISOUGJKqsuGWQS_JK�R�KNOU\Sl�QLMJKNX*��h0ISK�_JKqMVQLf»GrYcb(OP\LMaG5�c\oGJOU´
�cGJOP\Sl�Fe� � i Ç bmY^_e��lkOU]kK�\�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WK�bm_5�cT�K� �Y^_W¡$OPM>��T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX�]kK�_5MVOPY^\�Ycb3GJI���G
bm_5�cT�K� �Y^_W¡¥��h0ISO�M�bm_5�cT�K� �Y^_W¡¹OPM�sY^\SnLl^QS_WKNX�GJIL_JYkQSl^I°sYkT�RSOP\L�cGJOPY^\�Ycb0GJISK$OP\LMVGW�^\kGWOP�cGJKqX¢f���`^KN_WM��ks�s�Y^_5XtOU\Ll
GWY�GWISK$_WQSfUKqM�XtKNMWs_WOURzKNX¢OP\�MJKNsGJOPY^\¢�L� � � �L�þS_5�cT�K� �Y^_W¡tM>sN�c\�RzK�sYk\tnLlkQS_JKqX¹bmYk_[�7]��c_WOPKGa`�Y^bjwSQS_WwzYkMJKNMNg¥bmY^_
K�Ãt�^T�wSfUK�GJY�MVQSwLw�Yk_VGrwL�c_JGJO�sQSf��c_>�cwSwSfPO�s���GWOUYk\LM>Y^_e 'OUGJI�wL�c_JGJO�sQSf��c_>T�Y^RSOPfUK,K�\x]xOU_WY^\LT�KN\oGWMEOP\�T�OP\LX*��FeMr 'OUfPf
RzKrMJISY� '\�OP\�s5I��cwtGWK�_®�SgtMVQ�s5I�T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX�bm_W�^T�K� �Y^_W¡xM(IL��]^KeGJISK�XtKNMJOP_W�^RSfUKEbmKN��GWQS_WKeGWIL��G�GJISKN`�_JKNT��^OU\
s�Y^T�wL��GWOURLfUK� 'OUGJI¹QS\ST�YtXtOUnLKNX�bm_5�cT�K� �Y^_W¡tM6OPT�wSfPK�T�K�\oGJOP\Sl�GWISK[MJ�^T�KrT�O�XSXtfPK� 0�c_WKr�^_Ws5ILO»GWKNsuGWQS_WK^�
h0ISK�MJOUÃ¤_JKqpoQSOU_WK�T�KN\kG5M�l^OP]^KN\@OP\ÄMVKqsuGJOPY^\£�L� }�XtKGWK�_WT�OU\SK�GWISK¹fPK�]^KNfEYcbrT�Y^RSOPfUOUGa`@MJQSwSwzY^_JG$GJI���G7s��^\@RzK

�ks5ISOUKN]^KqX�Rx`¹OU\�MaG5�c\oGJO���GWOU\Sl�Fe� � i Ç bmY^_��c\x`¹Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX¹T�O�XSXtfPK� 0�c_WK��^_Ws5ISOUGJKqsuGWQS_JKk�¯SYk_rbmQSfUf6T�YkRSOPfUOUGa`
MJQSwSwzY^_JGNg(�^fUf0MVOUÃ°_JKqpoQSOU_WK�T�KN\kG5M[T,QLMaG�R�K�MW��GJO�MVnLKNX*gCRLQtG,wL�^_VGWOP�^fjT�YkRSOUfPOUGa`�MJQSwSwzY^_JG�sN�c\ÂRzK7wL_JY�]xO�XtKNX�KN]^K�\
bmYk_>T�O�XSXtfPK� 0�c_WK,�c_5s5ISOUGJKqsuGJQL_JKqM'GJI���GrbÅ�cOPf+MJY^T�K,Ycb(GWISK,_WKNpoQSOP_WK�T�K�\oGWMN��h
�^RSfUK,�L� ��ÈÀ��MJ`x\kGWISKNMJO�MeY^bCGW�cRLfUKqM>��� �
�^\LX$�L� {^Ê(_JKNfP�cGJKqMCGJILK>MJO»Ã$_WKNpoQSOP_JKNT�KN\oGWMCGWY[GWISKEbmYkQS_VGWK�KN\�T�Y^RSOPfUOUGa`$s5IL�cfPfPK�\SlkKNMN�
h0ISKr\SYcG5��GWOUYk\$OU\$GWISO�M6G5�cRSfPKeO�M
MJfUOPl^IoGWfU`�XtOUÆzKN_JKN\oG�bm_WY^THGJIL�cG
QLMJKNX[OU\,wS_JKN]xOUYkQLM�MJQST�T$�c_W`eG5�cRSfPKNMN�;LY^_
�^\x`rlkOU]kK�\[s5IL�^fUfPK�\Ll^K^gNGJILKj_WKNpoQSOP_JKNT�K�\oGWM
T$�c_W¡^KqX�Rx`$RSQSfPfPKGWM�È

•
Êj�c\LX7GJILYkMJK>T$�c_W¡^KqX$Rx`7sOP_5sfPKNMrÈ

◦
Ê�sYk\LMVGJOUGJQtGWK�MJK�w��c_5��GJK>l^_WY^QSw�M��Câr_JYkQSwLM�T$�c_W¡^KqX$Rx`

RSQLfUfPKG5M[sYk\kG5�cOP\¢T$�^\LXS��GWY^_W`¹_JKqpoQSOU_WK�T�KN\kG5M>GJIL�cG�T,QLMVG[R�K�MW��GWOPMVnLKNX¢OP\¢Yk_WXtKN_rbmY^_[�c\�Fe� � i Ç OU\LMVGW�^\oGJO���GJOPY^\
GWY7�^XSXS_JKqMJM�GWISK[s5IL�cfPfPK�\SlkK�OU\¹poQSKNMVGJOPY^\���âr_WY^QSwLMET��^_J¡kKNX�Rx`�sOP_5sfPKNMEs�Y^\oGW�^OU\�Y^wSGJOPY^\L�^f*_JKqpkQLOU_WK�T�K�\oG5M0GJIL�cGEO»b
�^fPMJY7MW��GJO�MVnLKNX�Y^ÆzKN_e�^XSXSO»GWOUYk\L�cf
T�YkRSOPfUOUGa`¹MVQSwLw�Yk_VGeOP\�_WK�f���GWOUYk\�GWY$GJILK,s5IL�^fUfPK�\SlkK�OU\¢pkQLKNMVGJOPY^\%�ýLY^_eK�ÃS�cT�wSfPK^g
�,wL�c_JGJO��cf¥MJY^fPQtGJOPY^\$GWY�GWISK�wS_WY^RSfPK�T³Ycb3XtOPMWsYk\S\SKqsuGJOPY^\�s��^\�R�K�wS_WY�]xOPXSKNX�bmYk_��,T�OPXSXSfUKN ��^_JKr�c_5s5ISO»GWKNsGJQS_WK'GJI���G
MW��GWOPMVnLKNM7É � �c\LXºÉe{ºÈÅT$�c_W¡^KNX@ 'OUGJIÄRSQSfPfPKGWM5Ê� 'ISOPfPK���bmQSfUfrMVYkfUQSGJOPY^\Ä�cf�MVY�_WKNpoQSOP_JKqM$ÉE}°�c\�X£É0�ºÈmT$�c_W¡^KqX
 'OUGJI°sOP_5sfPKNM5ÊEGWY�R�K$MW��GJO�MVnLKNX*�$h3�cRSfPK��L� ��sN�c\��cf�MVY�RzK$_JKq�^X¹GWISK$YcGWISK�_� 0��`^��ârOU]kK�\�¡x\SY� 'fUKqXtl^K��cRzY^QSGrGWISK
_WKNpoQSOP_JKNT�K�\oGWMrMJ�cGJO�Man�KNX¹bmYk_��7lkOU]kK�\�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK,�^_Ws5ILO»GWKNsuGWQS_WK^gzGJISK�G5�cRSfPK�MJISY� EM> 'ISO�s5I¢Y^b
GWISK�bmY^QS_JGJKNK�\�T�Y^RSOPfUOUGa`�s5I��cfPfUKN\Sl^KqMj 'OPfPf%R�K[�kXSXt_WKNMWMVKqX�Rx`7��sYk_J_WKNMJwzY^\LXtOP\Sl�Fe� � i Ç OP\LMVGW�^\kGWOP�cGJOPY^\%�
ijIL�^wtGJKN_¢�>KÃxGJKN\LXSM3GJILOPM(s5I��cwtGWK�_+Rx`,MJISY� 'OU\Ll>ISY� £Fe� � i Ç sN�c\�R�K'OP\LMVGW�^\kGWOP�cGJKqX[bmYk_+Ga jY�wzY^wSQSf��c_+YkRt±aKNsGV´

Yk_JOPK�\oGJKqXéT�O�XSXtfPK� 0�c_WK¢�c_5s5ISOUGJKqsQtGWQS_JKqM¢È¿i y ÉEÎ0F �c\LXAàk��]��¤Ée� � Ê�OU\HY^_5XtK�_�GJYºs_WKN�cGJK�T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX
YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX7T�O�XSXtfPK� 0�c_WKrbm_W�^T�K� �Y^_W¡xMN�
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��ïtë+÷Åø���`ü6 �CFe� � i Ç É'KqpoQSOU_WK�T�KN\kG5M'É'K�f���GWKNX7GJY��¹YkRSOPfUOUGa`�ijIL�^fUfPK�\SlkKNM
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F>� � i Ç �^fUfPY� EM�T�Y^RSOPfUOUGa`AMJQSwSwzY^_JG�GWYÄR�K¤�kXSXtKqXHGJYéXtOUÆzKN_JKN\oG�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX¬T�O�XSXtfPK� 0�c_WK�bm_W�^T�K� �Y^_W¡xM
GWIS_JYkQSl^I7OU\LMVGW�^\oGJO���GJOPY^\7Ycb%GWISKr�^_Ws5ILO»GWKNsuGWQS_WKeXtKNMWs_WOPR�KqX$OU\�s5IL�cwSGJK�_��L� Ç �ks5I7MJQLs5I7OP\LMVGW�c\oGWOP�cGJOPY^\�O�MjMJwzKNsOUn�seGJY
GWISK$Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK�bm_5�cT�KN jYk_J¡¹OP\°pkQLKNMVGJOPY^\%��h0ISO�M[s5IL�^wtGJKN_�wS_WKNMJK�\oGWM�OPT�wSfUKNT�K�\oGW�cGJOPY^\LM�Y^b0�
\xQST,R�KN_6Ycb¥GWISKef���`^KN_WMCXtKqMJs�_JOPRzKNX�OP\7s5IL�cwSGJK�_6���c\LX$MJISY� EMCILY� @GWISK�`$sN�c\�R�K>QLMJKNX�GJY�OU\LMVGW�^\oGJO���GJK>Fe� � i Ç bmY^_
i y ÉEÎ0F���h
Y�XtK�T�Y^\�MaGW_W�cGJK6lkK�\SKN_W�^fUOUGa`^gqGWISK's5IL�cwtGWK�_+�cf�MVY>Y^QtGWfUOP\SKqM
ILY� °GJISK'�^_Ws5ISOUGJKqsuGWQS_JK�s��^\[R�K0OP\LMVGW�c\oGWOP�cGJKNX
bmYk_�ào��]���Ée� � �%FEwSwzK�\�XtO»Ã�Î¶sYk\kG5�cOP\LM>bmQS_JGJISKN_�OUT�wSfPK�T�K�\oG5��GJOPY^\�XtK�GW�cOPf�MebmYk_�MVYkT�K�Y^b(GJISK�f���`^KN_WMrXtO�MJs�QLMJMJKNX
ISKN_JK��^\LX�OPM0_WKbmKN_JKN\LsKqX7 'ISKN_JK��^wSwSfPOPsN�cRSfPK^�
ÁxYkT�K,Y^b6GJILK$fP��`kK�_5MewS_WKNMJK�\oGWKNX�OP\¢GJISO�M�s5IL�cwSGJK�_��^_JK�l^KN\SK�_5�cfPfU`¹�^wSwSfPOPsN�cRSfPK� 'ISOUfPK�YcGWISK�_5M��c_WK�MJw�KqsOUn�s,GJY

��l^OP]^KN\�YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX¹T�O�XSXtfPK� 0�c_WK�bm_5�cT�KN jYk_J¡¥�[h0ISK$�cwLwS_JYo�^s5I�O�MrGJY�wS_WKNMJK�\oGrGJISK�lkK�\SKN_W�^fUfP`¹�cwSwSfPO�s��cRLfUK
f���`^KN_WM0n�_WMVGNgz 'ISO�s5I��cf�MVY�sY^_W_WKNMJw�Yk\LXSM0GWY�XtO�MJs�QLMWMVOP\Sl$GWISK,�^_Ws5ISOUGJKqsuGWQS_JKk½ MEfP��`kK�_5M'OU\�R�Y^GVGJYkT�´ÌQSw�Y^_5XtK�_q�13OU_5MVGNg
MJKNsGJOPY^\Î�t� � XSKNMWs_WOURzKNM
GJILKEMVY^b¸Ga ��^_JK�K�\x]xOU_WY^\LT�KN\oG3Yk\, 'ISO�s5I,GJISK'OPT�wSfUKNT�K�\oGW�cGJOPY^\�XtKNMWs_WOURzKNX,OP\,GWISK0bmY^fPfPY� 'OU\Sl
MJKNsGJOPY^\LMeOPMeRL�^MJKNX*�eÁtKNsYk\LX*gzMVKqsuGJOPY^\	�S� {�wL_JKqMVKN\kG5MEOPT�wSfUKNT�K�\oGW�cGJOPY^\LMeYcb+GJ_5�c\LMJwzY^_JGET�YtXtQLfUKqMEGWIL��G>MJQSwSwzY^_JG>�
\xQST,R�KN_
Y^bx 'OP_WKNX[�^\LX� 'OU_WK�fPKNMWM�s�Y^T�T�QL\SOPsN��GWOUYk\LM*OP\kGWK�_JbÅ�^s�KNM�s�Y^T�T�Y^\SfP`>bmY^QS\LX[Y^\[T�Y^RLOUfPK6sYkT�wSQtGJKN_WMN�
h0ILOU_5X*g
MJKNsGJOPY^\Ì�t� },XtKqMJs�_JOPRzKNM0�c\�OUT�wSfPK�T�K�\oG5��GJOPY^\�Ycb
GJISK��¹YkRSOPfUOUGa`�����`kK�_0MVQSOUGW�^RSfPK>bmYk_0T��^\L�clkOU\Ll�MJQLs5I�GW_W�^\LMJw�Yk_VG5M��
h0ISKrGW_W�^\LMVwzY^_JG'�c\LX��¹Y^RLOUfPO»Ga`�����`^KN_WMj�c_WK>lkK�\SKN_W�^fUfP`��cwLwSfUO�s��^RSfPKr�^\LX�sN�c\�R�K�QLMJKNX�bmY^_'OP\LMVGW�c\oGWOP�cGJOP\Sl�F>� � i Ç
bmYk_�i y ÉEÎ0F"�^M� �K�fPf6�kM�àk��]���ÉE� � �+ÁxKNsGJOPY^\LM¯�S� �¹�^\LXB�t�"��XtKNMWs_WOURzK$OP\LMaG5�c\oGJO���GWOUYk\LM�Ycb�GJILK�Áx 'OPÛ�Û�fPOP\Sl��c\LX
d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\¢�
��`^K�_5MebmY^_�QLMJK� 'OUGJI°�^\�OPT�wLfUKNT�KN\oGW��GWOUYk\¢Y^b6GWISK�i y ÉEÎ0F � \oGWK�_W\SKG � \oGJKN_V´ y ÉEÎ
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v(_WYcGWYtsY^f
È �V� y v�Êu�xFÄbmQSfPfLOPT�wSfUKNT�K�\oGW�cGJOPY^\$Ycb¥GWISK>Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_CO�M(wL_JKqMVKN\kGWKNX*gk 'ISK�_WKN�kM3GJISKrdeO�MWsY^\L\SKNsGJKNX
y wzK�_5��GWOUYk\7����`kK�_6O�M�wS_WKNMJK�\oGJKqX��^M��c\�Y^QtGWfUOP\SK^�(ÁxKqsuGWOUYk\LM��t� ���c\�X��t�u��XSKNMWs_WOURzKrÁx 'OPÛ�ÛNfUOP\Sl��c\LX�deO�MWsY^\L\SKNsGJKNX
y wzK�_5��GWOUYk\��
��`^KN_WM�GWIL��G�sY^QLfPX�RzK[OPT�wLfUKNT�KN\oGJKNX¹GJY� �Y^_W¡7 'OUGJI���MVGW�^\LXS�^_WX�OPT�wLfUKNT�KN\oGW��GWOUYk\¹Ycb6ào��]���Ée� � �
Î�YcGWI�Ycb�GWISKNMJK[sYkT�w�Yk\SK�\oGWM'�^_JKrwS_WKNMJK�\oGJKqX��kM'XtKNMJOPl^\LMN�¹
OP\L�^fUfP`^gLMJKNsGJOPY^\Ì�t� � MVQST�T$�c_WO�MVKqM6GWISK[s5IL�^wtGJKN_N�

 þ¬�« � �������E���'��	31�	
��[� \é�W$�u�3�������'�,	

h0ISK$OPT�wSfPK�T�K�\oGW�cGJOPY^\�f��c\SlkQL�clkK�bmYk_�GJISK�GW_W�^\LMJw�Yk_VG�T�YtXtQSfPKNM[�^\LX����ºOPM�i>g3�c\LX�GJILK�Áx 'OPÛ�Û�fPOP\Sl¹����`^KN_rbmY^_
i y ÉEÎ0FÚO�M$OPT�wLfUKNT�KN\oGJKNX£OP\AiQ�>�,�éh0ISK¹wSf���GJbmY^_WT;QLMJKNX£OPM7�%OP\oQSÃº{t� ��bmY^_ � \oGJKNf,ÈÅv3KN\oGJOPQST�Ê$�c\LX£OPv*Feä
ÈÌÁoGJ_WY^\SloFE_WT�Ê'wS_WYtsKNMWMJY^_5M��1LY^_ � \kGWK�fÌgzGJISK�T�YkMVG>_WKNsKN\oGrXtKN]^K�fPY^wLT�KN\oGe ��kM>XSY^\SK,Y^\¹GWISK,d>K�RSO��c\�}S� |�XtO�MaGW_JOU´
RSQSGJOPY^\%�®SYk_EOUv*Feä,gLGJISK¯��cT�OPfUO��c_e��OU\xQtÃ�XtO�MaGW_JOPRSQtGWOUYk\¹ ��kM0QLMVKqX*�0h0ISK,â[i'iH{t� � �S� ��sYkT�wLOUfPK�_E 0�^MEQLMVKqX�bmY^_
�^fUf�XSK�]^KNfUYkwST�K�\oGN�Ch0ISK � \oGWK�fU´ÌRL�kMVKqX7ILYkMVGWM0 �K�_WK>KqpkQLOUwSwzKNX� 'OUGJIÌ��^MVG Ç GJISKN_J\SK�G,È � |^|��¹RSwLM5Ê�\SK�Ga jYk_J¡$OP\oGJK�_J´
bÅ�ksKNM��c\�X�GJISKrOPv¥FeäA 'OUGJI��c\ � |k{S� � � Ëé��FeµçÈ � � �¹RLwLMWÊ6OP\kGWK�_JbÅ�^s�K^�+h0ISOPMjK�\x]xOP_JYk\ST�K�\oG6 0�^M�s5ISYkMJK�\$T$�cOP\SfP`
RzKNsN�cQLMJK�Ycb3GJISK,�cQtGWISY^_q½ M�bÅ�^T�OUfPOP�^_JOUGa`� 'OUGJI¹OUG>�c\�X�RzKNsN�cQLMJK�Ycb3GJILK���]��cOPfP�^RSOUfPOUGa`�YcbCMVQLO»G5�cRSfPK�IL�c_5Xt 0�c_WK>Y^b
GWISK
T�Y^RLOUfPK��^\LX¤MVGW�cGJOPY^\L�^_J`�]��c_WOPKGa`^�°h0ISK�T�YtXtQSfPKNM$XtKqMJs�_JOPR�KqX°OP\¤GWISOPM�s5IL�^wtGJKN_�s�Y^\oGW�^OU\£MVYkT�K��%OP\xQtÃx´¿MJwzKNsOUn�s
s�YxXSK^g3T��^OU\LfU`�_JKNfP�cGJKqX�GWY¹GJIL_JKq�^XSM[�^\LX�MVI��c_WKNX�fUOPRS_5�c_WOUKqM���ßEY� �K�]kK�_qg%GJILOPM[Ga`owzK�Y^b0s�YxXSK�IL�^M[R�KNK�\ÂO�MVYkfP�cGJKqX
�kM'T�QLs5I��kM'wzYkMWMVOPRSfPK��c\LX�K�ÃtwSfUO�sOUGJfP`�T��^_J¡kKNX�OU\�Y^_5XtK�_0GWY$bÅ�^s�OUfPO»G5��GWK[w�Yk_VG5�cRSOPfPO»Ga`�Ycb+GJISK,MV`tMVGJK�TáGJY�XtO»Æ¥K�_WK�\oG
wSf���GJbmY^_WT$M��

 þ¬�´ � �+1[��8%�¢�[��	 ���$-������'8

h0ISO�M�MVKqsuGWOUYk\ÂwS_WKNMJK�\oGWM�Ga jY¢OU\�MaG5�c\oGJO���GWOUYk\LM[Y^bEGJISK��cR�MaGW_W�ksuG�GW_W�^\LMJw�Yk_VG�T�YtXtQSfPK�XtKNMWs_WOURzKNXÂOU\£MVKqsuGJOPY^\@�L� �L�
h0ISK�wLQS_JwzYkMJK�Ycb+KN�ks5I7GW_W�^\LMVwzY^_JG0T�YtXtQLfUK�O�M0GJY�T$�c\��cl^K���sYk\S\SKqsuGJOPY^\��c\�X7GW_W�^\LMJT�OUGEXS��G5��R�K�Ga jKNK�\¹�c\���ß
�^\LX��c\���â¯QS\LXtKN_EsY^\oGW_JYkf*Ycb3GJISK[���6�Lh0ISK�wS_WY^lk_W�^T�T�OP\Sl,OU\oGJKN_VbÅ�ksK�s5ISYoMVKN\7bmYk_'GJISK�OP\LMVGW�^\kGWOP�cGJOPY^\�OPME]^K�_W`
MJOUT�OPfP�^_�GJY�GWISK��cRLMVGJ_5�^sGrOP\oGJKN_VbÅ�ksK�l^OP]^KN\¢OP\°MVKqsuGJOPY^\��L� �¹�c\LX¢O�M�GJISKN_JK�bmY^_WK,\LYcG[_WK�wzKN��GWKNX¢ISK�_WK^��F"XSKGW�^OUfPKNX
XtKqMJs�_JOPwtGWOUYk\�s��^\7RzKrbmY^QS\LX�OP\��cwLw�KN\LXtOUÃ�Îr� � �CÁtKNsuGWOUYk\$�S� {S� � XtKNMWs_WOPR�KqMj��GJ_5�c\LMJwzY^_JG�T�YtXtQSfPKrGJIL�cG0�^fUfPY� EM(GWISK
���ÄGJY�s�Y^T�T�QS\LOPsN��GJK$Y�]kK�_[MJK�_WOP�^fCfUOP\SKqM�gC�c\�X�MJKNsGJOPY^\ �S� {S� {�XtKqMJs�_JOPR�KqM�Y^\LK$GJIL�cG�QLMJKNM�GWISK7Z>MVKN_�d>�cGW�^l^_5�cT
v(_WYcGWYtsY^fEÈÀZed>vjÊu�+h0ISKqMVK�wL�^_VGWOPs�QSfP�^_�GJ_5�c\LMJwzY^_JGWMr jKN_JK$s5ISYoMVKN\¢RzKNsN�cQLMJK�Ycb�GJISKNOU_,XtO»Æ¥K�_WK�\�sKNM�OP\�_JKNfP�cGJOPY^\¢GJY
GWISK� ���`�GWISK�`��c_WKrGa`owLOPsN�cfPfU`�Q�MVKqX��kM0 jKNfUf%�kM�Ga`owLOPsN�cf%XS�cGW��_W�cGJKqM'�c\LX�T�KNMWMJ�^l^K�Y^_5XtK�_WOP\Sl,s5IL�^_W�ksuGWK�_WOPMVGJO�s�MN�
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ÁxKqsuGWOUYk\${S� ��� � _WK�]xOUKN jKqX,MJOUÃ,T�Y^RSOPfPK0�^\LX�MaG5��GWOUYk\L�c_W`[sYkT�wLQtGJKN_WMC�^\LX�Y^RLMJK�_W]^KqX�GJI���G6MJK�_WOP�^fxGJ_5�c\LMJw�Yk_VG5M0ÈmOP\,GWISK
bmYk_JTáYcbCÉeÁS{c}o{��c\LX�Z>ÁSÎ¬OP\oGJK�_JbÅ�^s�KNM5Êj jKN_JKrGJILK[Y^\SfP`�Ga`xwzK�Ycb3GJ_5�c\LMJwzY^_JG�bmYk_E 'ISO�s5I�\L��GWOU]kK[MVQSwLw�Yk_VGE 0�^M0OP\t´
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s�fUQLXSKNX�OU\��^fUfSXSK�]xOPs�KNMN�+ÁtK�_WOP�^ftOU\oGJKN_VbÅ�ksKqMC�c_WK0s�Y^T�T�Y^\SfP`�Q�MVKqX�GWY[sYk\S\SKNsGCT�YkRSOPfUKE�^\LX�MaG5��GJOPY^\��c_W`[sY^T�wSQSGJK�_5M
OP\��� 'OU_WKNX�bÅ�kMVISOPY^\�gSbmY^_eKÃS�cT�wSfPK^gtGWIS_WY^QSlkI�XSYxs5¡xOP\Sl�s_5�^XSfUKqM�Ga`owLOPsN�cfPfU`�MVQSwLwSfUOPKNX� 'OUGJI¹vjdEFeMN��h0ILOPMEGa`owzK[Y^b
MJK�_WOP�^fSsYkT�T,QS\SO�s��cGJOPY^\�OPM6sY^\L\SKNsGJOPY^\t´¿RL�^MJKNX,OP\���]kK�_W`[wSIx`tMVO�s��^ftT$�c\S\SKN_N��GJISKEGa jY�wL�^_VGWOUKqM(sYkT�T,QS\SO���GWK'Y�]^K�_
�>nSÃtKNX�w�YkOU\oGJ´ÀGWYc´¿w�YkOU\oG+fUOP\S¡��^\LX�OUGC_JKqpoQSOU_WKNM
wSIx`tMVO�s��^fxOU\oGJKN_J]kK�\oGJOPY^\�GJY�s5IL�c\Ll^KjGJISK'sYk\S\SKqsuGJOPY^\�sYk\tnLl^QL_W�cGJOPY^\%�
ÁxKN_JO��cf¥sYkT�T�QS\SO�s��cGJOPY^\$O�M�Ro`�\L�cGJQS_WKeYk_WXSK�_WKNX*gkOÀ� K^�PgoGJISKrRSOUGWM0�c_WKEl^Q��c_5�c\oGJKNKNX�GJY��c_W_JOP]^K'OP\�GWISK�MJ�^T�KeY^_5XtK�_��^M
GWISK�`� jKN_JK[GJ_5�c\LMJT�O»GJGJKNX%� � \��kXSXtOUGJOPY^\%g�GJILK�MVKN_JO��cf�w�Yk_VG>�^RLMVGJ_5�^suGWOUYk\�OPMeYcb¸GJKN\¹QLMJKNX�bmY^_>YcGWISK�_'Ga`xwzKNMeYcbC 'OU_WKNX
�^\LX7 'OP_WK�fPKNMWMjOP\oGJKN_VbÅ�ksKNMNgtMVQ�s5I��^M�T�YtXtK�T$M�ÈÌâ�Át� Yk_'�c\L�^fUYkl^QSK�Ê6�^\LX � \tbm_5�^ÉEKNX�OU\oGJKN_VbÅ�ksKqM��+d>�cGW��_5��GJKqM�Y�]^K�_
MJK�_WOP�^f*OU\oGWK�_JbÅ�^sKqM�]��^_J`�bm_JYkT"GJISK � �L� ��å�RLwLM'sYkT�T�Yk\SfU`$Q�MVKqX� 'OUGJI�â�Át�ãT�YtXtK�T$M�GWY � � �,å�RSwLM's�Y^T�T�Y^\SfP`
QLMJKNX� 'OUGJI¹MVGW�c\�XS�c_5X7MJK�_WOP�^f%s��^RSfUKqM�GJY � �"���¹RSwLM0 'ILOPs5I�O�M�GJISK�ISOPl^ILKNMVGeXS��G5�,_5��GWK�MVQSwLw�Yk_VGWKNX�Ro`�Z>ÁtÎr�
Î�KNsN�cQLMJKE��â�M>Èm 'ISO�s5I��c_WK0nSÃtKNXLÊ(�^M( �K�fPfL�kM6��ß>M(\SKNKNX�GJY�R�KEKqpoQSOUwLw�KqX$ 'O»GWI�MVQLO»G5�cRSfPKEIL�^_WXt 0�c_WK�bmY^_CGWISK

Ga �Y0GJYEs�Y^T�T�QS\LOPsN��GJKkg�GWISK( 'O�XtKNMJwS_WKN�kX>��]��cOPf��cRSOPfUOUGa`EY^btMJK�_WO��cf�OP\kGWK�_JbÅ�^s�KNM*Yk\rT�YkRSOUfPK(�c\�X�MaG5��GJOPY^\��c_W`EsY^T�wSQSGJK�_5M
T$�^XSK�GJILK�MJK�_WOP�^f(GJ_5�c\�MVwzY^_JG���\L�cGJQS_5�cfjs��c\�XtOPXL��GJK7bmY^_,OUT�wSfPK�T�K�\oG5��GJOPY^\@�^M��^\ÂFe� � i Ç GJ_5�c\�MVwzY^_JG[T�YxXSQSfUKk�
h0ISK,MVKN_JO��cf¥GW_W�^\LMVwzY^_JGET�YtXtQSfPK�OUT�wSfPK�T�K�\oGWKNX�O�MeXtKqMVOPl^\SKqX�GJY$ �Y^_W¡� 'O»GWI��$MaG5�c\LXL�c_5X�É>ÁS{c}o{�OP\oGJKN_VbÅ�ksK^g�MVQLs5I
�kM$��v6deF�XtYts5¡oOP\Sl°s_5�^XSfUKk�@h0ISK�T�YtXtQSfPK��^s�s�KNMWMVKqM[GWISK�MJK�_WOP�^f0XSK�]xOPs�K�XS_JOP]^KN_�Yk\¤GWISK�ISYkMVG$T$�^s5ISOP\SK¹�c\LX
O�MJMJQSKqM�V�Z?f5i?c;]SÉ,_,sN�cfPfPM>GWY�MJKG�sYk\tnLl^QL_W�cGJOPY^\�wL�^_W�^T�KGJKN_WMNg¥MVQLs5I��^M�XS�cGW��_5��GWKNMNg*RSOUG�fPK�\LlcGJI��c\LX�IL�c\�XSMVI��c¡^K
wL�^_W�^T�KGJKN_WMN�6h0ISK[MVGW�^\LXS�^_WX �)\!g!d¹]SÉ,_[�c\LX a �HV'i)\^]SÉ,_�MJ`tMaGWK�T×s��cfPf�ME�c_WK�QLMVKqX�GJY$_WKNs�K�OP]^K��c\LX�MJK�\LX¹XL��GW�L�6F
s�Y^\tnLlkQS_5�cRSfPK0GJOPT�K�Y^QSGj]��cfPQSKEO�M6Q�MVKqX�GJY�wL_JKN]^K�\oG(OP\LXtK�nL\SOUGJKeRLfUYts5¡xOU\LlL�+Îj_WY^¡kK�\$sYk\S\SKqsuGJOPY^\�M6�c_WKEXtK�GJKNsGJKqX$]xOP�
��Xt_JYkw¹OU\�GJISK�d>�cGW��h
K�_WT�OU\L�^f
É'Kq�^Xt`°ÈÀd>h'ÉeÊeMVOPl^\��cf�Yk\¹GJILK,MJK�_WOP�^f%fUOP\SKk�>Fçi�ÉEiAs5ISKqs5¡�O�MeOP\x]^Yk¡^KNX�bmYk_>�cfPf
v6drZeMe_JKqsKNOU]kKNX�RLQtGEOU\�GWISK[sQS_W_WK�\oG'wS_JY^GJY^Ga`owzKrYcb3GJISK�GW_W�^\LMVwzY^_JG0T�YtXtQLfUK�IL�kM0\SY$KÆ¥KNsGN�
h0ISK>MVKN_JO��cfxGW_W�^\LMVwzY^_JG6MJK�_W]^KNMC�kM(�c\�K�Ãt�^T�wSfUKeYcb*��T�OU\SOPT$�cfLGJ_5�c\LMJw�Yk_VGCT�YtXtQSfPK'bmY^_jQLMJK' 'O»GWI�Fe� � i Ç � � G6O�M

MJOUT�wSfPK[OP\¹MaGW_JQLsGJQS_WK[�c\�X�s�Y^\oGW�^OU\�M0Y^\SfP`�} � {,fUOP\SKqMEYcb6i¬sYtXtK^��FEwL�^_VG'bm_WY^TáR�KNOU\Ll�KN�kMV`$GWY$QS\LXtKN_WMVGW�^\LX*gtGWISK
MJK�_WOP�^f3GJ_5�c\LMJw�Yk_VGrT�YxXSQSfUK� �Y^QSf�X�RzK�KN�kMV`�GWY�QLMJK$�^M��7GJK�T�wSf���GWK�bmY^_�RSQSOPfPXSOU\Sl�GW_W�^\LMVwzY^_JG>T�YtXtQSfPKNMrGWY� �Y^_W¡
 'OUGJI � \tbm_5�^É'KqX�GJ_5�c\LMWsKNOU]kK�_5M6Yk_0ß>��`^KqMa´¾sYkT�w���GJOPRSfPK>T�YtXtKNT�M�ÈÌâ�Át� Y^_'�^\L�cfPY^lkQSKqÊ�
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Z>dev"Y^ÆzKN_WM��c\£QS\S_WK�fPO��cRSfPK^g�sY^\L\SKNsGJOPY^\SfPKNMWM�XS��G5�cl^_5�cT MJK�_W]xOPs�K�Yk\¤GWY^w£Ycb � v3�(Z>dev"O�M�Ycb¸GWK�\£QLMJKNXº�^M��c\
�^f»GWK�_W\L��GWOU]kK�GJY�heijv bmYk_,K�ÃS�cT�wSfPK7bmYk_,_WKN�^f»´ÌGJOPT�K�XS�cGW��MaGW_JKq�cT�OU\LlL�°Î�KNs��^QLMJK7Zed>v³_JQS\�M�Yk\ÂGJYkw¤Y^b � v+g3OUG
O�M���]��^OUf��cRLfUK�bmYk_r��]��c_WOUK�Ga`�Y^b(GJ_5�c\�MVwzY^_JGWMNg�OP\Ls�fUQLXSOU\Sl� 'OP_JKqX¹\SKGa �Y^_W¡tM�ÈÅK^� lL�Pg Ç GJISKN_J\LKG��c\LX�FCh'�¢Êug* 'OP_JKNfUKqMJM
\SK�Ga jYk_J¡tM�ÈmKk� l��Ug � |o{t� ��� Ëé��FeµrÊ��c\�X¢KN]^KN\�MJK�_WOP�^fCfUOP\SKqM�GJIS_WY^QLl^I¢GJISK$QLMJK$Ycb�GJILK$v3YkOU\oGJ´ÀGWYc´¿v3YkOU\oG�v(_WYcGWYxs�Y^f
ÈÅv(v(vjÊ�P � ���5QÌ�rZed>v¬YcÆ¥K�_5Me��w�YkOU\oGV´ÌGJY^´ÌwzY^OP\oGrMJK�_W]xOPs�K�R�K�Ga jKNK�\¹GWISK�MJK�\�XtK�_r�c\LX�GWISK�_WKNs�K�OP]^KN_EYcb6XS�cGW�^l^_5�cT$M�g
RSQSGeQS\SfPOU¡kK�MVKN_JO��cf%s�Y^T�T�QS\LOP�cGJOPY^\%gxGWISK�wSIx`tMVO�s��^f%sY^T�T,QS\SO�s���GWOUYk\�w���GJI�O�M'\SY^G'nSÃtKNX*�(Z>devÄ_WKNpoQSOP_JKqM�GJISK�Q�MVK
Y^bzK�ÃxwLfUO�sOUGjMJY^QS_5sK'�c\�X�XSKNMVGJOP\L��GWOUYk\��kXSXt_WKNMWMVKqM+ 'ISOPs5I$sN�c\�R�KEs5I��c\SlkKNX,OU\�MJYcb¸Ga 0�c_WK^��Z>dev@sY^T�T,QS\SO�s���GWOUYk\,O�M
Rx`�XtKnL\LO»GWOUYk\¹QS\SY^_5XtKN_JKqX��^\LX�QS\S_WK�fPOP�^RSfPK^gST�KN�^\SOP\Sl�GJIL�cG>XS�cGW�clk_W�^T$M0T���`��c_W_JOP]^K��cG'GJISKNOU_rXtKNMVGJOP\L��GWOUYk\�OU\��
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XtOUÆ¥K�_WK�\oGjYk_WXtKN_(bm_WY^TçGJI���GjOP\7 'ILOPs5I$GWISK�`� �K�_WKeMJK�\oGNgxY^_6GJISKN`�T���`�\SY^G��^_J_WOU]kKE��G0�cfPfÀ�Ch0ISKeGa`owLOPsN�cf¥XS��G5��_W�cGJK
bmYk_�Z>dev·MJK�_W]oO�sKqM>XSK�wzK�\LXSM�Yk\�GWISK,QL\LXtK�_WfP`oOP\Sl�\SKGa �Y^_W¡�GJKqs5IS\SY^fPY^lkOUKqM�gzRSQtG�O�M>Ga`owLOPsN�cfPfU`¹ISOPl^ILK�_>GJIL�^\�GJI���G
YkRtGW�^OU\SKqX� 'O»GWI�MVKN_JO��cf
sY^T�T,QS\SO�s���GWOUYk\%�eijY^T�T�Y^\¹XS�cGW�$_5��GWKNM'RL�kMVKqX�Y^\�Zed>véY�]kK�_EsYk\x]^K�\oGWOUYk\L�cf*\SK�Ga jYk_J¡tM
_5�c\SlkKebm_WY^T � |��¹RSwLM�ÈmK^� lL�Pg Ç GWISK�_W\SKG>Y^_ � |o{t� ��� Ê(GJY � ârRSw�M�ÈmK^� lL�Pg�ârOPlk�kÎjOUG Ç GJILK�_W\SKGuÊu�
��OU¡kK�GJISK[MJK�_WOP�^f%wzY^_JGWM'wS_5�^sGJO�s��^fUfP`�QSRSO�poQSOUGJY^Q�M'Y^\�T�Y^RSOPfPK�sYkT�wLQtGJKN_WMNgS\SK�Ga jYk_J¡�OP\oGJKN_VbÅ�ksKNM�GWIL��GrMVQSwLw�Yk_VG

Z>dev��c_WK(KÃxGJ_WK�T�KNfU`�sYkT�T�Yk\�Y^\�MVGW�cGJOPY^\L�^_J`rsY^T�wSQSGJK�_5M��^\LXrGa`xwSO�s��cfPfP`r�^fPMJYe��]��cOPfP�^RSfPKCY^\[T�Y^RLOUfPK6sYkT�wSQtGJKN_WMN�
F>M��^\�QS\LXSK�_WfU`xOP\Sl[GW_W�^\LMVwzY^_JGNgtZ>dev@OPM0XtOUÆzKN_JKN\oGjbm_WY^T"MJK�_WOP�^f�fPOU\LKNMjOU\�T��^\x`�_WKNMJwzKNsuG5M�gtMJQLs5I7�kM6OP\7_WK�f���GWOUYk\$GJY
s�Y^\S\SKqsuGWOUYk\t´ÌYk_JOPK�\oGWKNXt\SKqMJMNg^_WK�fPO��cRSOPfUOUGa`$�c\LX�Ga`xwSOPsN�cf¥XS��G5��_5��GWKNMN�3h0ILKNMJKrs5IL�^_W�ksuGWK�_WOPMVGJO�s�MCT$�^¡^KNM�Zed>vº�,MVGJ_WY^\Sl
sN�c\LXtO�XS�cGJK0bmY^_6OUT�wSfPK�T�K�\oG5��GJOPY^\��kM(�c\$F>� � i Ç T�YtXtQSfPK^�¹3OU_5MaGqgkZ>dev¤sN�c\�RzKEQLMJKNX�Y�]^KN_(��]��^_JOPKGa`,Ycb¥\SKGa �Y^_W¡
OP\oGJK�_JbÅ�^s�KNM$ÈÅK^� lL�Pg Ç GJILK�_W\SKG��^\LX � |k{S� � � Ëé��F>µ>Êg��c\LX��c\�Fe� � i Ç GJ_5�c\LMJw�Yk_VG�T�YtXtQSfPK$RL�^MJKNX¢Y^\�Zed>v¶s��c\
GWISK�_WKbmYk_JK�RzK�KÃtwzKNsuGWKNX@GJY°I���]^K¹MVKN]^KN_W�^f'QLMVKqM��HÁxKNs�Y^\LX*g0�°Zed>v³GJ_5�c\�MVwzY^_JG$T�YtXtQLfUK�s�Y^\LMVGJOUGJQSGJKNM7�¢lkYxYxX
MJQSwSwSfPK�T�KN\kG�GWY�GWISK�MJK�_WO��cfjGJ_5�c\LMJw�Yk_VG�T�YtXtQSfPK7bmYk_,GWISK�wSQS_Ww�YoMVKqM,Y^beOPfUfPQLMVGJ_5��GJOPY^\�g(R�Kqs��^QLMVK�GJILK�XtOUÆ¥K�_WK�\Ls�KNM
RzKGa �K�KN\¤GWISK�Ga jY�T�YxXSQSfUKqM$XtK�T�Yk\LMaGW_W�cGJK�GJISK�]��c_WOPKGa`°Ycb>GJ_5�c\LMJwzY^_JGWM�GJIL�cG7s��c\@R�K¹MJQSwSwzY^_JGJKqX@�kM�F>� � i Ç
GW_W�^\LMVwzY^_JG�T�YtXtQLfUKqM���FEfUGJISYkQSl^I¢O»G[ �Y^QLfPX�IL��]^K�R�KNK�\�KN�kMVOPK�_>GJY�OPT�wLfUKNT�KN\oG���GW_W�^\LMVwzY^_JG�T�YtXtQLfUK�RL�kMVKqX�Y^\
heijv£GJI��c\¹Zed>v+gSGJILK�OPXtKq�� ��kM0XtOPMWs��^_WXSKNX�R�Kqs��cQ�MVK�MVGW�c\�XS�c_5X7OPT�wSfPK�T�K�\oGW�cGJOPY^\LM0Y^b+heijvºIL��]kK>RzK�KN\�MVILY� '\
GWY$w�KN_VbmYk_JT wzYxY^_WfU`$Y�]kK�_0 'OP_JKNfUKqMJM0fPOU\L¡xMTP }^|5QÌ�
h0ISKjZed>v¹GJ_5�c\LMJwzY^_JG%T�YtXtQLfUK6�ks�s�KNMWMVKqM¥GJISK6\SKGa �Y^_W¡eOP\oGJK�_JbÅ�^s�K+GJIS_WY^QLl^IrGJISK�Î�K�_W¡^K�fPK�`rÁxYts5¡^KG5M*OP\kGWK�_JbÅ�^s�KCOU\

GWISK'sY^\x]kK�\oGJOPY^\L�^f^T$�c\L\SK�_q� y \�GJISK'��â�gqGJILK0s�Y^\tn�l^QS_5��GWOUYk\�wL�c_5�cT�KGWK�_5M�OP\Ls�fUQLXSK��>fUYtsN�cfoOU\oGJKN_VbÅ�ksK�\L�cT�K0�c\LX
��w�Yk_VG�\xQST�RzK�_�Yk\� 'ISO�s5I�GWY� 0�cOUGebmYk_�OU\Ls�Y^T�OP\Sl�XL��GW�^l^_5�cT$M'bm_WY^T ��ßeMN� y \�GWISK$��ß[g¥GWISK�s�Y^\tn�l^QS_5��GWOUYk\
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v(_WYcGWYtsY^f+dr��GW��ZE\LO»G5M$Èmv6drZeM5Êu��h0ISK,T�KqMJMW�clkKNMe�^_JK,GJ_5�c\�MVT�OUGVGJKqX�QLMJOP\Sl�GWISK�GJ_5�c\LMJw�Yk_VGrT�YxXSQSfUKqM�XtKNMWs_WOURzKNX
OP\�MJKNsGJOPY^\¢�L� �L� Ç �ks5I�GJ_5�c\�MVwzY^_JG>T�YtXtQSfPK�OUT�wSfPK�T�K�\oG5M��c\�QL\S_JKNfUO��cRLfUK�XS��G5�cl^_5�cT�MJK�_W]xOPs�K� 'ISKN_JK�XS��G5�clk_W�^T�M
T$��`�R�KEfPYkMVG6Yk_6�c_W_JOP]^K'YkQtG6Y^b¥Yk_WXSK�_(RSQSGj 'ISKN_JK'Kq�^s5I�XS�cGW�clk_W�^T�XtKNfUOP]^KN_JKqX�GWY[GWISKe���¹O�M(lkQL�c_5�c\oGWK�KNX,GWY[IL��]^K
wL�kMJMJKNX��c\�OP\oGJK�lk_JOUGa`[s5ISKqs5¡z�+h0ISK0T�KNMWMJ�^l^KqM3�^_JK0KqpkQLOUwSwzKNX� 'OUGJI$MJKNpoQSK�\�sK'\xQST�RzK�_5M3GJI���G6�cfPfPY� ÂKN�ks5I,T�KNMWMW�cl^K
GWY�RzK>�^s5¡x\SY� 'fPKNXSl^KNX,OP\LXtOP]oO�XtQL�^fUfP`��c\LX�GWY��cfPfPY� ¤GWISKe_WK�Yk_WXtKN_JOP\Sl�Y^b¥T�KqMJMW�clkKNM+GWIL��G0�c_W_JOP]^K0Y^QSGjYcb*Yk_WXtKN_N�+h0ISK
MJKNpoQSKN\LsK�\xQST�RzK�_5M'�cf�MJY��^fUfPY� ¬XtOUÆ¥K�_WK�\oGET�KNMWMJ�^l^KNMjRzK�fPY^\SlkOU\Sl�GWY�GJISK[MW�cT�K�MaGW_JKq�cT"Y^b+XS�cGW�,GJY�RzK[MVKN\oGEY�]^K�_
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XtOUÆ¥K�_WK�\oG>GW_W�^\LMJw�Yk_VG5Me�c\�X�RzK,_WK�Yk_WXtKN_JKqX�Rx`�GWISK�_JKqsKNOU]xOP\Sl7���6�zv+YoMVOUGJOP]^K��c\LX�\SK�lo��GJOP]^K,�^s5¡x\SY� 'fPKNXtlkK�T�K�\oGWM
�^_JK[Q�MVKqX�GJY7�^fUfPY� ¶����MEGJY7�ks5¡o\LY� 'fUKqXtl^KrGJILK�_WKNsKNOUwSGeYcb(OP\LXtOP]xOPXtQ��cf�T�KqMJMW�clkKNME�^\LX�_JKqpoQSKNMVGe_WKGJ_5�c\�MVT�O�MJMJOUYk\
Y^b>wL�^_VGWOPs�QSfP�^_,T�KqMJMW�clkKNMN� Ç �^s5I@YcbeGWISK�Ga jY�wL�c_JGJOPKNM�MVGJYk_JKqM[GW_W�^\LMVT�OUGVGWKNX@T�KqMJMW�clkKNM�QS\oGJOPf0GJISKN`ÂIL��]^K�R�KNK�\
�ks5¡o\LY� 'fUKqXtl^KqX¹Rx`¹GJISK$s�Y^_W_JKqMVwzY^\LXSOU\Sl�wL�c_JGa`^� � b���T�KNMWMJ�^l^K,T��^_J¡kKNX¢�^M�MVKN\oG�I��^M�\SY^G�RzK�KN\��ks5¡x\SY� 'fUKqXtl^KqX
Yk_r_WKNpoQSKqMaGWKNX¢_JK�GJ_5�c\LMJT�O»GJGJKqX�Rx`¹GJILK$_JKqsK�OP]xOU\Ll�wL�^_VGa`kg¥GJISK$T�KqMJMW�clkK^g%�^s5¡x\SY� 'fPKNXSl^K�T�KN\kG>Y^_�_WKGJ_5�c\�MVT�O�MJMJOUYk\
_WKNpoQSKqMaGEs��^\�RzK[sYk\LMJOPXtKN_JKqX7fPYkMVGNgS�^\LX7GJISK[MJK�\LXSOU\Sl$w��c_JGa`$_JK�GJ_5�c\LMJT�O»G5M0O»Gq�
Î�KNsN�cQLMJK[GWISK�GJ_5�c\LMJwzY^_JGrT�YtXtQSfPKNM�Y^ÆzKN_���wzY^OP\kGJ´ÀGWYc´¿w�YkOU\oG$ÈmRzKGa �K�KN\�GWISK$���

MH
�^\LX����

MG
XS�^K�T�Y^\�MWÊ

MJK�_W]xOPs�K^gL\LY�_JYkQtGJOP\Sl��cGEGJISK����°fPK�]kK�f�O�ME_WKNpoQSOP_WKNX*gL�^\LX�GJILK,MJY^QS_5sK[�^\LX�_JKqsKNOU]kK�_'O�XtK�\oGJOUGJOPKNMrXtY�\LYcGeIL��]kK�GJY
RzKesYk\oGW�cOP\SKqX,OP\$KN�ks5I�T�KqMJMW�clkK^�3ßEY� �K�]^KN_NgcbmY^_(T�KNMWMW�cl^KqM3GJIL�cGj�c_WKE�^MWMJYxs�OP�cGJKqX� 'OUGJI���w��c_JGJO�sQSf��c_(����MVYts5¡^K�GNg
�^\�OPXSK�\oGJOUnLK�_�O�M6OP\LsfPQLXtKqX�GJY,OPXSK�\oGJOUbm`� 'ISOPs5I�����MJYts5¡^KGjY^\$GWISKe_WKNs�K�OP]oOP\Sl�MJO�XtKEGWISKeT�KNMWMW�cl^KeOPMjOU\oGWK�\LXtKqX�bmY^_q�
FewSw�KN\LXtOUÃ�Îr� {S� ��lkOU]kKNM>�7XtK�GW�cOPfPKNX�XSKNMWs_WOUwtGWOUYk\¹Ycb(GWISK�wL_JY^GJYtsYkf
QLMJKNX¹bmY^_�sY^T�T,QS\SO�s���GWOUYk\¹R�K�Ga jKNK�\¹GWISK

���
MH

�c\�X����
MG

XL�cK�T�Yk\LM��
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MG

½%�¢¾�À%DL:^¼4¾)½§ÈV�
F£MVOPT�wSfPKjwS_WYcGWYtsY^foO�M�QLMJKNX[bmY^_+sYkT�T,QS\SO�s��cGJOPY^\[RzKGa �K�KN\,��â�M3OP\�Y^_5XtKN_%GJY>bÅ�^s�OUfPOUGW��GWKjI��c\LXtY^Æ�Y^b���ß£MVKqMJMJOPY^\LM
RzKGa �K�KN\Â��â�M�gCOP\Ls�fUQLXSOU\Sl�GJQS\S\LK�fPOU\Sl¢Ycb'Y^wzK�\Âs�Y^\S\LKNsuGWOUYk\LM��kM[XtKqMJs�_JOPR�KqX�OU\@MVKqsuGJOPY^\°��� �S� }L�¹h0ISK�wS_WYcGWYxs�Y^f
s�Y^\oGW�^OU\LM�Yk\SfU`�Ga �Y�T�KqMJMW�clkKNMN�7Yk\SK�GJY�OU\SOUGJO���GWK�IL�c\LXSYcÆ�ÈÅ�^\LX¤GJ_5�c\LMVbmK�_$sYk\S\SKqsuGJOPY^\£MaG5��GWK�RzKGa �K�KN\@��â�M5Ê
�^\LXÂYk\SK�GWY�s�_JKq��GJK���GWQS\S\SKNfÀ�ÂÎ�Kqs��cQ�MVK7GJISK���â�M��c_WK��kMJMJQST�KNX�GWY¢RzK�sY^\L\SKNsGJKNX¤]xOP��GJISK � \oGJK�_W\SK�G�Yk_��
�
Feµ[gSGJISK�wS_WYcGWYtsY^f¥QLMJKNX�bmYk_'OU\oGJKN_V´¾���

MG
sYkT�T�QS\SO�s��cGJOPY^\�OPM'RLQSOUfUGEY^\�GJYkw�Ycb3heijv+gS 'ILOPs5I¹sYk\LMVGJOUGJQtGWKNM'�c\

�^RLMaGW_W�ksuGWOUYk\7GWIL��GeO�M'Kq�^MJOUKN_0GJY$ �Y^_W¡� 'O»GWI�GJIL�^\¹�c\�QS\S_WK�fPOP�^RSfPK[XS��G5�cl^_5�cTáMVKN_J]xO�sK��^M'Y^ÆzKN_JKqX7Rx`7GJISK�F>� � i Ç
GW_W�^\LMVwzY^_JGET�YtXtQSfPKNMN�ýSY^_EGJISO�Me_WKN�kMVYk\7GWISK�OP\oGJKN_V´¾���

MG
wS_WYcGWYxs�Y^f�XSYoKqME\SY^Ge\SKNKNX�GJY7OUT�wSfPK�T�K�\oGr_JKNY^_5XtK�_WOU\Ll

Yk_rXtK�GJKqsuGJOPY^\�Ycb6fPYkMVG>Yk_>XtQSwLfUO�s��cGJK�XS��G5�cl^_5�cT$MNgLRzKNsN�cQLMJK�GJILKNMJK�bmQS\�suGJOPY^\�Mr�^_JK,�cfP_JKq�^Xt`�R�KNOU\Ll7wzK�_JbmY^_WT�KqX¹Rx`
heijv+�SFEwLw�KN\LXtOUÃ�Îr� {S� �[l^OP]^KNMj�,XSKGW�^OUfPKNX�XtKNMWs_WOPwtGJOPY^\�Y^b%GJILK>OPT�wSfUKNT�K�\oGW�cGJOPY^\7Y^b%GJILK>OP\oGJK�_J´¾���

MG
wL_JY^GJYtsYkfÀ�
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h0ISO�M�MVKqsuGWOUYk\¤wS_WKNMJK�\oGWM�GJILK�Á?- �V� y vç����`^KN_NgC��i y ÉEÎ0F'´¾MVwzKNs�O»n�s�OP\LMaG5�c\oGJO���GWOUYk\ÂYcbeGJISK��cRLMVGJ_5�^sG�Áx 'OPÛ�ÛNfUOP\Sl
�
��`^K�_$XtKqMJs�_JOPRzKNX£OU\ÄMJKNsGJOPY^\£�L� �S�ÄFeM�XSKNMWs_WOURzKNX£OP\ºMJKNsGJOPY^\£�L� �SgjGJISK��^RLMVGJ_5�^suG�Áx 'OPÛ�ÛNfUOP\SlÂ����`kK�_$sYk\LMJOPMVGWM
Y^b�Ga jYÂs�Y^T�w�Yk\SK�\oG5M����c\¬Á?-cÉ � v

MH
sYkT�wzY^\LK�\oG�GJI���G�wzK�_JbmY^_WT$M�MJK�_W]^K�_7_JK�bmK�_WK�\Ls�K¹T��^\L�clkK�T�K�\oG��^\LXÄ�c\

Á?-cÉ � v
MG

s�Y^T�wzY^\SKN\kGeGJIL�cGrwzK�_JbmY^_WT$MesfPOPK�\oG>_WKNXtOP_WKNsuGWOUYk\%�eh
Y^lkKGJILK�_qgLGWISK[Ga �Y7sYkT�w�Yk\SK�\oGWMrsYkfUf��cRzY^_5��GWK�GJY
MJY^fP]^K0GWISK>�kXSXt_WKNMWM+T�OPl^_5��GWOUYk\�wS_JYkRSfPK�TÚÈÅMJKNsuGWOUYk\7{t�"�t� � Ê
bmYk_(\SK� Äs�Y^\S\SKqsuGWOUYk\LM��+h0ISK>Á,- �V� y vÂ�
��`^KN_CwS_JKqMVKN\oGJKNX
ISKN_JK7bmY^fPfUY� EM�GJISO�M,MJK�w��c_5��GJOPY^\°Y^bEsY^\�sK�_W\LMNæ(OUG�sYk\LMJOPMVGWM�Ycb'Ga �Y�sYkT�wzY^\LK�\oGWM[GJIL�cG,_WKNMJOPXtK7Y^\�GJILK���ßá�c\LX
��â×_WKNMJwzKNsuGWOU]kK�fP`��^\LX�wzK�_JbmY^_WT i y ÉEÎ0FE´¿MJw�KqsOUn�s�MJK�_W]^KN_[_JK�bmK�_WK�\Ls�K$T$�c\L�^l^K�T�KN\kG��c\LX°s�fUOPK�\oG,_WKNXSOU_WKNsGJOPY^\%�
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Ë�Ken�_WMVG�OP\oGJ_WYtXtQLsKeGJISK�MJK�_W]^K�_j_JK�bmK�_WK�\Ls�K'bmY^_WT$��G0�c\LX7_JKNT�Y^GJK>OU\x]^YtsN��GJOPY^\$wL_JY^GJYtsYkfPM6QLMVKqX�OP\�i y ÉEÎ0F�g^GWISK�\
wS_WKNMJK�\oG�GJILK�i y ÉEÎ0Fçbm_W�^T�KN jYk_J¡�Yk\� 'ILOPs5I¢GJISK7Át 'OUÛNÛ�fPOU\Sl��
��`^KN_rO�M�RL�kMVKqX¢�^\LX¢nL\L�cfPfP`�XtKNMWs_WOPR�K�GJILK$Ga jY
s�Y^T�w�Yk\SK�\oG5M0Ycb3GJISK�Á?- �V� y vº����`kK�_q�

"®¸<ÿý¸§· ����º ¸B»
i y ÉEÎ0FçMVKN_J]kK�_>_JK�bmK�_WK�\Ls�KNMr�c_WK�s��^fUfPKNX � \kGWK�_WY^wzK�_5�cRSfPK y Rt±aKqsuG�É'KbmKN_JKN\LsKqM,È � y ÉEM5Êu�,ijfPOUKN\kG5MrOU\x]^Yk¡^K�MJK�_W]^KN_WM
QLMJOP\Sl�GWISK � \oGJKN_J\LKG � \oGWK�_J´ y ÉEÎ¯v(_WYcGWYxs�Y^frÈ �V� y v�Êu�Ch0ISO�M,MJKNsGJOPY^\ÂOP\oGJ_WYxXSQLsKqM�GJILK�MJK�_W]^KN_[_JK�bmK�_WK�\Ls�K$bmY^_WT$��G
�^\LX�_WK�T�YcGWK�OP\x]^Yts��cGJOPY^\�wS_WYcGWYtsY^f3QLMJKNX¹OP\Âi y ÉEÎ0F��c\�X�O�XtK�\oGJOUnLKqMr��\xQST�RzK�_rYcbjwS_JYkRSfPK�T$Me_WK�f���GWKNX�GJY�GWISK
QLMJK�Ycb �V� y vºOP\�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�

�¯{ o @,ê %�økî�òzøkî o øxý¿øoî�øxô3ð^øxì
h0ISK � y É�bmY^_WT$��G�OPM�MJwzKNsOUnLKqX�OP\�MJKNsGJOPY^\ � }L� ��YcbjGJISK7i y ÉEÎ0F³}S� |�MJwzKNsOUn�sN��GJOPY^\ P � }*Q6�^\LX�_WK�wL_JYtXtQLs�KNX�OU\
nLlkQS_WK	�t� � OP\ºGJILK y ��â�½ M � d>�6�jFeM�T�KN\oGJOPY^\SKqX@OP\éMJKNsuGWOUYk\Ä}S� �Lg0�c\ � y ÉÚsY^\�MaGWO»GWQtGJKqM���l^fPY^RL�^fUfP`ÂQS\LOPpoQSK
O�XtK�\oGWO»nLKN_ebmYk_r�^\�Y^RS±aKNsuGq� � y ÉeM>s�Y^\oGW�^OU\���MVKN_JOPKNMeYcb(wS_WYcn�fUKqMEGWIL��GrOPXtKN\oGJOUbm`¹K�\LXtwzY^OP\oGWMr��G� 'ISO�s5I¹GJISK�MJK�_W]^K�_
sN�c\�RzKebmYkQS\LX*�6i y ÉEÎ0FA}S� |�MJw�KqsOUnLKNM6GJIS_WK�KrXtOUÆzKN_JKN\kGjGa`xw�KqM6Y^b%wS_JY^nLfPKNM��cf�MVY�MJISY� '\$OP\�nLlkQS_WK0�t� � � y b%GJILKNMJK^g
� Ø�o)n)m Ñ�� Þ�j Ñ Þ � n?m8±��rOPM�Y^b%wL�c_JGJO�sQSf��c_�OP\kGWK�_WKNMVGNgxMVOP\Ls�K>wS_WYcn�fUKqM6Y^b*GJISO�MjGa`owzK��c_WKeQLMJKNX$Rx`�heijvC´¿RL�kMVKqX�MVKN_J]kK�_5M��
ÈÀÉ'KNsN�cfPf^GWIL��GCFe� � i Ç �^sNsYk_WXtOP\Sl'GWYe_WKNpoQSOP_JKNT�K�\oG
Ée{e�^MWMVQST�KqM%GWISK(GW_W�^\LMVwzY^_JG
QL\LXtK�_WfP`oOP\SleGJISKjY^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK�bm_W�^T�KN jYk_J¡7GJY�RzK�heijv/- � v+� Ê>ÁxK�_W]^KN_WM' 'OUGJI��^\ � y É¶sYk\kG5�cOP\SOP\Sl�� � Ø�o�n?m Ñ�� Þ!j Ñ Þ � n)m°±��[wS_WYcn�fUK
sN�c\$RzKEOU\x]kY^¡^KqX�]xO���GJILK � \oGJK�_W\SK�G � \oGJK�_J´ y ÉEÎ°v(_WYcGWYxs�Y^f�È �V� y vjÊgk 'ILOPs5I$O�MCGWISKEwS_WYcGWYxs�Y^ftQLMJKNX�bmYk_6wzK�_JbmY^_WT�OU\Sl
i y ÉEÎ0F·OP\x]^Yts��cGJOPY^\LMjY�]^KN_jGWISK � \oGJKN_J\SK�GN�
h0ISKebmY^_WT$��G6bmYk_ �J� y vÂwS_WYcnLfPKNMjO�MjXtKqMJs�_JOPRzKNX$OP\ � �S�"�t� {�Ycb*GJILK�i y ÉEÎ0FA}S� |[MVwzKNs�O»nzs���GWOUYk\�P � }*Q*�c\LX�MVILY� '\

OP\�nLlkQS_WKU�t� {t�Ch0ISK>nLlkQS_JKrMVILY� EM(GWIL��G �V� y v@wS_JY^nLfPKNM�sY^\oG5�cOP\$GJISKrISYoMaGW\L�cT�KeY^b%GJILK>ISYoMaG0ISYkfPXtOP\Sl�GJISK�MJK�_W]^K�_
YkRt±aKNsGNg���wzY^_JGr\xQST,R�KN_�OPXtKN\oGJOUbm`oOP\Sl�GJILK�MJK�_W]^KN_>wL_JYtsKqMJMr 'OUGJISOP\�GJIL�cG�ISYkMVG��^\LX��c\�Y^Rt±aKqsuG�¡^K�`�OPXtKN\oGJOUbm`oOP\Sl
GWISK�Y^Rt±aKqsuG' 'O»GWISOP\7GWISK[MVKN_J]kK�_jwS_JYts�KNMWM��Ch0ISKWf�Z*qI�?Z�X?\�X�i4hEn�K�f�X�s�Y^\oGW�^OU\LM0�kXSXtOUGJOPY^\L�^fzOP\tbmYk_JT$��GWOUYk\�GWIL��G'T$��`
RzKEQLMJKNX�OP\$T��^¡xOU\Sl�OP\x]^Yts��cGJOPY^\LM+Yk\,GWISKEYkRt±aKNsG6XtKNMWs_WOURzKNX�Rx`[GWISKEwS_WYcn�fUKk� � G(O�M(\SY^G(_JKqpoQSOU_WKNX�bmY^_(GJISK>Á,- �V� y v
�
��`^K�_'�^\LX�GWISK�_WKbmYk_JK�\SY^GEXtOPMWsQ�MJMJKNX7bmQS_JGJISKN_EISK�_WK^�

�¯{ o @,ê o øxûÂõ�íNø�
ô¥òzõ%ð^ïSíNñÅõzô p î�õLíqõ%ð^õz÷Åì
� \�GJILK�i y ÉEÎ0FçMVGW�^\LXS�^_WX*g�Y^Rt±aKqsuGWM��^_JK�ISYoMaGWKNX�Rx`�MVKN_J]kK�_5Me¡x\SY� '\��^M y RS±aKNsuG[É'KqpoQSKNMVG�Î�_JYk¡^K�_5M�È y ÉEÎ0M5Êu�
y ÉEÎ0MrwzK�_JbmY^_WTÚ��\xQST�RzK�_�Y^b(GW�kMV¡tMNg*OU\Ls�fUQ�XtOU\Ll7GWISK,T$�^\L�clkK�T�K�\oG�Ycb6YkRt±aKNsGWMeGJISKNT�MJK�fP]^KqM��c\LX�GJISK�_WY^QtGWOU\Sl
Y^b�_WKNpoQSKqMaG5Mebm_WY^TãsfPOUKN\oGWMrGJY�MJK�_W]^KN_WMr�c\�X¢_WKNMJwzY^\LMJKNMrOP\¢GWISK$Y^wLw�YoMVOUGJK$XtOP_JKqsuGWOUYk\%� � \SOUGJO��cfPfU`kg+i y ÉEÎ0FçT$�^XtK
\SY�wS_WY�]xOPMJOUYk\¹bmY^_�OP\oGJK�_WY^wzK�_5�cRLOUfPO»Ga`�RzKGa �K�K�\ y ÉEÎ0MrMVQSwLwSfUOPKNX¢Rx`�XtOUÆzKN_JKN\kG�]^KN\LXtYk_WMN�[���cGJK�_�]kK�_5MVOPY^\LMeYcb(GWISK
MVGW�^\LXS�c_5X��^XSXS_JKqMJMJKNX¢GJILOPM,OPMWMJQSK�Rx`�XSKnL\SOP\Sl���MaG5�c\LXS�^_WX�wL_JY^GJYtsYkfCbmY^_[OP\oGJKN_V´ y ÉEÎ�s�Y^T�T�QL\SOPsN��GWOUYk\° 'ISOPs5I
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O�M�¡x\SY� '\��^MrGJILK7ârK�\SKN_W�^f � \kGWK�_J´ y ÉeÎ·v(_JY^GJYtsYkfEÈÀâ � y vjÊÎP � }*Qj�c\�X� 'ISO�s5I°s��^\�RzK$T$�cwSwzKNX�Yk\kGWY¹XtO»Æ¥K�_WK�\oG
QS\�XtK�_WfU`xOP\SlEGW_W�^\LMJw�Yk_VG5M���h0ILK y ��âº�^fPMJYeXtK�nL\SKNX,�'T$�cwSwLOU\Sl>Ycb�â � y v¢Y^\oGJYeheijv®- � v�¡x\SY� '\��kM*GWISK � \oGWK�_W\SKG
� \oGJKN_V´ y ÉEÎ@v(_WYcGJYts�Y^f
È �V� y vjÊ1P � }*Q¿� �V� y v¤KN\L�cRLfUKqM(OP\o]kYts���GWOUYk\LMCGWY[RzK>_WK�f���`^KqX,RzKGa �K�KN\7XtOUÆzKN_JKN\oG y ÉEÎ0MjY�]^K�_
heijv/- � vÄ�c\LX�T�Q�MaG'RzK[MVQSwLw�Yk_VGWKNX�Rx`7�cfPf y ÉEÎ0M'sYkT�wLfUO��c\oG' 'O»GWI�i y ÉEÎ0F·{��^\LX�ISOUlkISK�_q�
�J� y v¤XtKn�\SKNM6GJISKrT�OU\LOUT,QST"wS_WYcGJYts�Y^fL\LKNsKqMJMW�c_W`[GWY[GW_W�^\LMabmKN_6OP\x]^Yts��cGJOPY^\LM6R�K�Ga jKNK�\ y ÉEÎ0MN� �J� y v¤T$�c¡kKNM

��XtO�MaGWOU\�suGJOPY^\£RzKGa �K�K�\ºsfPOPK�\oGWM$�^\LX@MJK�_W]^KN_WM,OP\£��_WKNpoQSKNMVGR-�_JKNwSfP`�OP\oGJKN_W�ksuGJOPY^\��@F�sfPOPK�\oG�s_WKN��GWKNM��c\ �V� y v
s�Y^\S\SKqsuGWOUYk\ºGJY¤�ÂMJK�_W]^KN_��c\LXÄMJK�\�XSM�_WKNpoQSKqMaG�T�KNMWMW�cl^KqM�GJY¤ 'ISOPs5IºGWISK�MJK�_W]^KN_$Ga`xwSOPsN�cfPfU`@_JKqMVwzY^\�XSM$ 'OUGJI¬�
s�Y^_W_JKqMVwzY^\LXSOU\Sl�_WK�wSfP`�T�KNMWMW�cl^Kk��h0ISK�sfPOPK�\oG[OPM[wS_JYkISOPRSO»GWKNX¢bm_WY^T MJK�\LXSOU\Sl¹_WK�wLfU`¢T�KqMJMW�clkKNM��^M�O�M�GWISK7MJK�_W]^K�_
bm_WY^T MJK�\LXSOU\Sl�_JKqpoQSKNMVG>T�KNMWMW�cl^KqM��rh0ISK�MVKN_J]kK�_eT$��`¹�^sGr�kM>��sfPOUKN\kG�Rx`�Y^wzK�\SOP\Sl��7XtOUÆzKN_JKN\oG�s�Y^\S\SKqsuGWOUYk\¹GJY
�^\SYcGWISK�_EMJK�_W]^KN_N�
�J� y véMVwzKNs�O»nLKqM'K�OPl^IoGeT�KqMJMW�clkK>Ga`xwzKNM0GWIL��G>wS_JY�]xO�XtK�GJILK�s��^wL�cRSOPfPO»Ga`$GWY$GJ_5�c\�MVwL�^_JKN\oGJfP`�fUYtsN��GJK[�^\LX�OU\x]kY^¡^K

GWISK[T�KGWISYtXSM'Ycb(�$MJK�_W]^KN_�YkRt±aKNsGN��F¶T�KGJILYxX�O�MEOP\x]^Y^¡kKNX7QLMVOP\Sl��^\ �J� y v j)\3_kÛ?\?h5i$T�KqMJMW�clkK^�(h0ISK¯j�\�_kÛ?\?h*i
T�KNMWMW�cl^K,OPXSK�\oGJOUnLKNM>GWISK�Y^Rt±aKqsuG�R�KNOU\Sl�OP\x]^Y^¡kKNX��^\LX��^fPMJY�s�Y^\oGW�^OU\�MEGWISK$MV`xT�RzY^fPO�s�\L�^T�K,Y^b(GJISK�T�KGWISYtX*� � \
�kXSXtOUGJOPY^\%gtGWISK�j)\�_kÛ)\?h5i�T�KNMWMJ�^l^K�sYk\kG5�cOP\LM'�c\x`�w��c_5�cT�KGWK�_5Mjw��^MWMVKqX7GWY�GJISK�T�K�GJISYtX*��FE\x`7_WKNMJQSfUGWM0bm_WY^T"GWISK
OP\x]^Yts��cGJOPY^\��c_WK$_JK�GJQS_W\SKNX�OP\Â�c\ �V� y v j)\°�,c°�¹T�KqMJMW�clkK^��F"sfPOUKN\kG�s��c\°sN�c\Ls�K�f6�^\�YkQtGWMVGW�^\LXtOP\Sl¹_WKNpoQSKNMVG[Rx`
MJK�\LXSOU\Sl���r�g�XHf�\�c�j)\�_°Û?\?h5i7T�KNMWMW�cl^K,GJY�GWISK7MJK�_W]^KN_N� � \°s��kMVK�GJILK�MVKN_J]kK�_�Y^Rt±aKqsuG[\SY¹fPY^\Ll^K�_�_WKNMJO�XtKNM��cGrGWISK
fPYts���GWOUYk\7MJw�KqsOUnLKNX7OU\7GJISK � y É�goGJISK�MJK�_W]^K�_js��c\�_JK�GJQS_W\7�7Ò6± r~Ø � m8± Ñ n�`t±�j�a6Ø�j�p>_WK�wSfP`$sYk\kG5�cOP\SOP\Sl,��\SK�  � y É
bmYk_>GWISK$MVKN_J]kK�_rY^Rt±aKqsuGq� �V� y v·�cf�MJY�wS_WY�]xOPXSKNMr� Ò�Z?f�g�i)\ j)\�_°Û?\?h5i�T�KNMWMJ�^l^K, 'ISOPs5I�s��^\�RzK�QLMVKqX�GWY�s5ILKNs5¡��c\
YkRt±aKNsGN½ M,fPYts��cGJOPY^\ÂRzKbmYk_JK�wS_JYts�K�KNXSOU\Sl�GJY�OU\x]kY^¡^K7O»G5M,T�K�GJISYtXSMN�Âh0ISK�MJK�_W]^KN_�_WK�wSfPOPKNM� 'O»GWI@� Ò�Z?f�g i)\�j)\°�,c°�
T�KNMWMW�cl^K�sYk\oGW�cOP\SOP\Sl�GJISK[s�QS_W_JKN\kG0fPYxsN��GWOUYk\�Y^b
GWISK�Y^Rt±aKqsuG'OP\�GWISK�bmY^_WT Y^b+��\SKN  � y É��
�J� y v T�KNMWMJ�^l^KqM7�c_WK¹GW_W�^\LMVT�OUGVGWKNXéQ�MVOP\Sl@�@ �K�fPf»´¾XtKn�\SKNXºGW_W�^\LMVbmK�_�MV`x\oGW�cÃºsN�cfPfUKqXÄGJILK°ijYkT�T�Yk\¬d>�cGW�

É'KNwS_WKNMJK�\oGW�cGJOPY^\�ÈÌi�drÉeÊu�Si�d>ÉºT$�^wLM(XS�cGW�rGa`xw�KqMCOP\kGWY[��fUY� 0´¿fPK�]^KNft_JKNwS_WKNMJK�\oGW�cGJOPY^\,bmY^_'¼ Y^\�GJILKE 'OU_WK^½cGJ_5�c\LMVbmK�_
RzKGa �K�KN\�sfPOUKN\kG5M(�c\�X�MJK�_W]^KN_WMN�3ÁtOUT�wSfPKe�^M+ �K�fPf��kMCsYkT�wLfUK�Ã�XS�cGW�rGa`xw�KqMeÈÅOU\Ls�fUQ�XtOU\Ll � y ÉEM5Ê+s��c\�RzKET$�c_5MVI��cfPfUKqX
OP\oGJY�i�drÉºbmY^_WT$��Gq� � y ÉEMjs��^\��cf�MVY�RzK[¼ MaGW_JOP\SlkO»nLKqX*gP½kT�KN�^\SOP\Sl�GJI���G(GWISK�`$�c_WK'T$�c_5MVI��cfPfUKqX,OP\oGJY���MaGW_JOP\Sl�bmYk_JT��
F¶MVGJ_WOU\Ll^OUnLKNX � y ÉHs��c\�RzK�GJ_5�c\LMJT�O»GJGJKqX�]xO���\SY^\t´Vi y ÉEÎ0FHT�KN�c\�M'MVQLs5I¹�kM0R�KNOU\Sl$ '_WOUGVGJKN\�GJY��,nLfPK^gLMJK�\oGERx`
KNT��^OUf�Y^_0wSQSRSfPO�MVISKqX�Y^\��� jKNR�wL�^l^Kk�
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�J� y vçO�M$XtKqMVOPl^\SKqX°bmYk_��¢MVGW�cGJO�s�KN\x]oOP_WY^\ST�K�\oG$�c\LX@QLMJOU\Ll�OUG$OU\º��T�Y^RSOPfUK¹MJKGJGJOP\Sl�OPM�\SY^G�MaGW_W�^OUlkIkGJbmY^_W ��^_WX%�
ÁxwzKNs�O»nzs��cfPfP`^g �J� y váMJQtÆ¥K�_5M�bm_WY^T�GJILK�bmYkfUfPY� 'OU\LlÂwS_WY^RSfPK�T$M�_JKNfP�cGJKNXÄGJY¤]��^_JOPY^QLM�s5IL�c_5�^sGJKN_JO�MaGWOPsNM$Ycb,T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oGWMN�

� � � G>O�Me�kMJMJQST�KNX�GWIL��G �V� y v¬MJK�_W]^KN_WM0_5�c_WK�fP`¢ÈÅY^_r\SK�]kK�_uÊ's5IL�^\Sl^K�GWISK�OP_eGW_W�^\LMJw�Yk_VGes�Y^\S\SKqsuGWOUYk\�K�\LXSw�YkOU\oGWMNg
OÀ� K^�PgLdrµ>Á�\L�^T�KqM'�c\LX � vé�^XLXt_JKqMJMJKNMN�
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{t�'Î�YcGJI �J� y v��c\LX>GJ_5�c\�MVwzY^_JG%sY^\L\SKNsGJOPY^\LM%�^_JKC�kMJMJQST�KNX>GJY'RL_JKq�c¡E]kK�_W`E_W�^_JKNfU`k� �V� y v�O�M%ISKq��]xOUfP`esYk\S\SKqsuGJOPY^\S´
Y^_WOUKN\oGJKNX�RSQtG�IL�^M>\SY�MVQSwLw�Yk_VGrbmY^_r_JKqMVQLT�OP\Sl���RS_WY^¡kK�\ �J� y vAsYk\S\SKqsuGJOPY^\�Y�]^K�_r��XSO»Æ¥K�_WK�\oGrGJ_5�c\LMJw�Yk_VG
sYk\S\SKNsGJOPY^\%�
ËÄISK�\��>GJ_5�c\LMJwzY^_JG3sYk\S\SKqsuGJOPY^\�RS_WKN�^¡xMNgqGJISK �J� y v�s�Y^\S\SKqsuGWOUYk\%½ M+MVGW�cGJK0OPM+OP_W_JKN]^Yts��^RSfU`rfPYkMVGN�
h0ISO�M0 'OUfPf*Ga`xwSO�s��cfPfP`�_JKqMVQLf»G'OP\�GWISK[MVGW��GWKNM0Y^b
GWISK[sfPOUKN\oG'�^\LX�MVKN_J]kK�_�R�KqsYkT�OP\Sl$OP\LsYk\LMJOPMVGJKN\kGq�

}S�'Î�KNs��^QLMJK �V� y v �^MWMJQST�KNM��ÂMJOP\Sl^fPK�QS\LXSK�_WfU`xOP\Sl�GJ_5�c\LMJwzY^_JG7sY^\L\SKNsGJOPY^\ºbmY^_�GJISK¢fUOUbmKGWOUT�K�Y^b��c\ �V� y v
sYk\S\SKNsGJOPY^\%geGJISKN_JK�O�M�\LY@T�KN�^\LM�Ycb,s5IL�^\Sl^OP\Sl@\SKGa �Y^_W¡ºOU\oGJKN_VbÅ�ksK£ÈmK^� lL�PgEbm_WY^T â�ÁS� GWY Ç GWISK�_W\SK�G5Ê
XtQS_WOU\Ll��^\ �J� y vÄsY^\L\SKNsGJOPY^\� 'O»GWISY^QtGERL_JKq�c¡xOU\Ll,OUGN�

� \£�^XSXtOUGJOPY^\�g(MVYkT�K�MVYkQS_5sKNM�IL��]^K�bmY^QS\LXÂGJIL�cG �J� y v¯�kMJMJQST�KNM�GJ_5�c\LMJwzY^_JG,sYk\S\SKNsGJOPY^\LM�GJY¢IL��]^K���_WK�f���´
GWOU]kK�fP`7ISOPl^I�RL�c\�Xt 'OPXtGJI%�6µeYcG5�cRSfP`^gtGWISK[d y ��� Ç µ·wL_JY^±aKNsuG�ÈÀXtO�MJs�QLMJMJKNX�OP\�MJKNsGJOPY^\�}S� �L� }kÊjY^R�MVKN_J]kKNX$GWIL��G'GWISK
�J� y vÂK�\Ls�YtXtOU\Ll�bmY^_WT$��G6O�MjXSKNMJOUlk\SKNX�GWY[R�K>KN�kMV`,GJY[Q�MVK>_W�cGJISKN_CGJIL�^\$GJY�Y^wtGWOUT�O�MVK>RL�c\LXS 'OPXxGWI�QtGWOUfPOPMW��GWOUYk\��c\LX
s�Y^\LMJKNpoQSKN\kGWfU`�wS_WY^wzYkMJKNX�GJY�Y^wtGWOUT�O�MVK,GJILK �J� y vHXS�cGW�7bmY^_WT$��GrbmY^_rQLMVK�Y�]^KN_> 'OP_WK�fPKNMWMefPOU\L¡xMWP ��� {'QÌ�,ßEY� �K�]^KN_Ng
F'Xt 0�c\L¡��^_,I��^M,KÃS�cT�OP\SKNX£â � y v/- �J� y v�wzK�_JbmY^_WT��^\LsK�Y�]^KN_� 'OP_JKNfUKqMJM,fUOP\S¡tM��c\LX@sYk\LsfPQLXtKqM[GWIL��G�GJILK�T�KNMV´
MW�clkK�bmYk_JT$��G5M[¼ �c_WK��cfP_JKq�^Xt`¹MJQtÞ�sOPK�\oGJfP`¹Y^wtGWOUT�OPÛ�KqX¢�^\LX¹bmQS_JGJILK�_�Y^wSGJOPT�OPÛN�cGJOPY^\¢ 'OUfPfCY^\SfP`¹_WKNMJQSf»G�OP\¢_WKNXtQ�sKNX
Ykw�KN_W�^RSOUfPOUGa`z½(P � Q¿�

"®¸<ÿý¸�º ½Q½Q��¹ ½ Å�
0ú§À8ÅÆÀ&��¾x:F¾)½ÐÈû�
h0ISK0Á?- �J� y v�����`kK�_%wL_JKqMVKN\kGWKNX�ISKN_JK6OPM3XtKNMJOPl^\SKqXrGJYe �Y^_W¡e 'OUGJI,�EwL�^_VGWOPs�QSfP�^_%OPT�wLfUKNT�KN\oGW��GWOUYk\[Ycb �J� y v� '_WO»GJGJK�\
Rx`�ijQL\S\SOP\Sl^IL�^T P ����QjOU\ � � � � ��ßeK�\Ls�K^g�GJISK7Á?- �V� y v¶����`kK�_�O�M[MVwzKNs�O»nzs�\SYcG[Yk\SfU`�GJY¢i y ÉEÎ0F³RSQtG��^fPMJY�GJY
GWISK7wL�^_VGWOPs�QSf��c_�OPT�wLfUKNT�KN\oGW��GWOUYk\°Ycb>i y ÉEÎ0F³QLMJKNX*��ijQS\L\SOU\Ll^IL�^T�½ M �J� y v¶OUT�wSfPK�T�KN\kG5��GWOUYk\°OPM,s��cfPfPKNX@¼ GWISK
�J� y v¬����`kK�_q½S�c\LX�sYk\LMJOPMVGWM'Y^b(�$fUOPRS_5�c_W`� '_WO»GJGJK�\¹OP\�iQ�>�¶GJIL�cGeOPT�wLfUKNT�KN\oGWM �J� y v � � � �0FEwSwLfUO�s��cGJOPY^\LMeQLMVOP\Sl
GWISK �V� y v@�
��`^KN_jOP\LsfPQLXtK���MVKN_JOPKNMjYcb�ILKN�^XSK�_�nLfPKNM0�c\LX��c_WKefPOU\L¡^KNX��clo�cOP\LMaGjGJISK�fPOURL_W�^_J`�OU\�GJILK>QLMJQL�^fzT$�^\S\SK�_q�
ËÄISOPfPKrXtKqMVOPl^\LKNX�bmYk_6GWISKewSQL_JwzYkMJKeY^b�MVQSwLw�Yk_VGWOU\Sl$i y ÉEÎ0FéYk\�T�Y^RSOPfUK�XtKN]oO�sKqM�gkGJILK �J� y v¤����`kK�_js�Y^\oGW�^OU\�M(\SY
K�ÃxwLfUO�sOUGrT�YkRSOUfPOUGa`�MVQSwLw�Yk_VG>bmKN��GWQS_WKNMN��Ée��GJILK�_qg*O»G�OUT�wSfPK�T�KN\kG5M���T�OU\LOUT$�cfCMJKG�Ycb(bmQL\LsuGWOUYk\L�cfPO»Ga`¹OP\oGJKN\LXtKNX�GJY
�^fUfPY� ÄT�Y^RSOPfUKr�cwSwLfUO�s��cGJOPY^\LM6GJY,OUT�wSfPK�T�K�\oGE��MJQSRLMJKG�Ycb%GWISK>bmQS\LsuGWOUYk\L�cfPOUGa`�Ga`owLOPsN�cfPfU`�bmY^QL\LX�OP\7��bmQSfUf�i y ÉEÎ0F
y ÉEÎr�^h0ILKEOU\oGWK�\oGJOPY^\�O�M+GJIL�cG(GJILK'T��c±aY^_WO»Ga`�Ycb¥T�YkRSOPfUKe�^wSwSfPOPsN��GWOUYk\LM+ 'OUfPfS\SY^G6_WKNpoQSOP_JK�bmQSfPf y ÉEÎÂbmQS\LsGJOPY^\L�^fUOUGa`
�^\LX�GJIL�cG>��sY^\�MVO�XtK�_5�cRLfUK�_WKNXtQLsGJOPY^\�OU\¹_WKNMJY^QL_Ws�K>QLMW�clkK�Y^\�GJISK[��ß s��^\�RzK[�^s5ILOUKN]^KNX�Rx`7_WK�wSf��^s�OU\Ll,GWISK�bmQSfPf
y ÉEÎé 'O»GWI���MJT��^fUfPK�_jGJYxYkfU¡xOUG0Yk\7GWISK���ß[�SßeK�\Ls�K^gzijQL\S\SOP\Sl^IL�^T�½ M �V� y vº����`kK�_�wS_WKNsKqXtKNMjGWISK y ��â�½ Mj �Y^_W¡
Yk\���OU\SOPT�QLT�i y ÉeÎ�F³ÈÀMVKqsuGJOPY^\¹}L� ��� � Ê(RSQSGERSQSOPfPXSMEY^\¹��MVOPT�OUf��c_0wSISOPfPYkMJY^wSIx`^�
h0ISK �J� y v��
��`^KN_3OPT�wSfPK�T�K�\oGWM3GWISK �V� y v�wS_WYcGWYtsY^fxOP\LXtKNw�KN\LXtK�\oGWfU`,Ycb¥T�YkRSOPfUOUGa`��c\�X,sN�c\�R�K'f���`^KN_JKqX[K�OUGJILK�_

�^R�Y�]kK��7MVGW�^\LXS�c_5X¹OPT�wSfUKNT�K�\oGW�cGJOPY^\�Y^b6heijv/- � v¬bmY^_rQLMVK,OU\��$GW_W�kXtO»GWOUYk\L�cf � \oGJK�_W\SK�G>K�\x]xOP_JYk\ST�K�\oG>Yk_>�cRzY�]^K
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MVGJYk_JKCK�ÃoGW_W��ÈÀFe� � i Ç ´¿MJwzKNsOUn�sqÊ*OP\tbmY^_WT$��GJOPY^\rGWIL��G�O�M*wL�kMJMJKNX>bm_WY^T·sfPOUKN\oG%GJYEMJK�_W]^KN_%XtQS_WOU\SlE�^\ �V� y v¹OP\x]^Yts��cGJOPY^\%�
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Reswizzle

Swizzle

Unswizzle

port       = 5004
object_key = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

host       = "mg2.dsg.cs.tcd.ie"

port       = 5004
object_key = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

host       = "mg1.dsg.cs.tcd.ie"

host       = "mh1.dsg.cs.tcd.ie"
port       = 1234
object_key = "my_object"

Swizzled IIOP Profile

Swizzled IIOP Profile

Unswizzled IIOP Profile
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T�O�XSXtfPK� 0�c_WK�bmY^_7 'ILOPs5IéF>� � i Ç O�M�RzK�OP\SlÂOP\LMaG5�c\oGJO���GWKNX*� ârOP]^KN\é�c\ÄOPT�wLfUKNT�KN\oGW��GWOUYk\ÄYcb�GJILOPM7wS_JY^GJYtsYkfÀg'�
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�^\��^wSwSfPOPsN��GWOUYk\��c\�X7GWISK�wS_WYcGWYxs�Y^f¥OP\��,GW_W�^\LMVw��c_WK�\oGjbÅ�kMVILOUYk\%�
h0ISK�bmQSfPfEFEv � bmY^_7ijQS\S\SOP\SlkIL�cT�½ M �J� y v¯�
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s�fP�kMJMJKNMebm_JYkTÚGJISK �V� y vHfPOURS_5�c_W`^� � \��^XSXtOUGJOPY^\�GJY�GJISK$XtY� '\�s��cfPf3OU\oGJKN_VbÅ�ksKkg�GWISK�Á?- �J� y v

MH
fUOPRS_5�c_W`��^fPMJY7I��^M

�^\�QSw¥s��^fUfCOP\oGJK�_JbÅ�^s�K�GWIL��G�O�MrQLMVKqX�GWY�_WKNs�K�OP]^K�s��cfPfPRL�^s5¡tMebm_JYkTÚGJISK�QS\LXSK�_WfU`xOP\Sl����
MH

fPOURS_5�c_W`^� Ç MJMJK�\oGJO��cfPfP`^g
GWISOPM�Fev � s�Y^\LMJOPMVGWM�Ycb��£MJOU\SlkfUK�s��^fUfPRL�^s5¡@bmQS\LsGJOPY^\AGJIL�cG�O�M�OU\x]^Yk¡^KqXÄRx`@GWISK����
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Á?- �V� y v

MH
fUOPRS_5�c_W`eQLMJKNM
���7sN�cfPfUR��^s5¡tM�gNO»G+sYk\LMaGWO»GWQtGJKqM��'T�YkRSOUfPOUGa`k´¾�� 0�c_WK+�^wSwSfPOPsN��GWOUYk\%��d>KGW�^OUfPKNX�XtKNMWs_WOUwSGJOPY^\LM

Y^b%GJISK�Á?- �V� y v
MH

fPOURS_5�c_W`¥½ MjXtY� '\LsN�cfPfz�^\LX$QSw¥s��^fUf¥OP\kGWK�_JbÅ�^s�KNMrÈmOP\LsfPQLXtOP\Sl�Y�]^K�_W_WOPXSXSK�\$T�KGWISYtXSM0�c\LX�sN�cfPfUR��^s5¡
bmQS\�suGJOPY^\�MWÊ0�^_JK�l^OP]^KN\�OP\��cwSwzK�\LXSOPs�KNMEÎr� }S� � �^\LX�Î>� }S� {t�

��� �



SwizzleUnswizzle

. .
 .

Unswizzled IOR

Swizzled IOR

. .
 .

port       = 5004
host       = "ha.dsg.cs.tcd.ie"

Home Agent IIOP Profile

port       = 5004
object_key = "mh1.dsg.cs.tcd.ie:1234:ha.dsg.cs.tcd.ie:my_object"

host       = "mg1.dsg.cs.tcd.ie"

Swizzled IIOP Profile

object_key = "mh1.dsg.cs.tcd.ie:1234"

host       = "mh1.dsg.cs.tcd.ie"
port       = 1234
object_key = "my_object"

Unswizzled IIOP Profile
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s�Y^\S\SKqsuGWOUYk\%� � b3GWISK[T�Y^RLOUfPK�MJK�_W]^K�_'I��^M'T�Y�]^KqX�GJY7��XSO»Æ¥K�_WK�\oGe��â�g¥��bmY^_W ��^_WXSOU\Sl�wzY^OP\oGJK�_> 'OUfPf�K�ÃtOPMVGNg� 'ISOPs5I
�^fUfPY� EM�GJILK�Á?- �J� y v

MG
sYkT�w�Yk\SK�\oG[GWY�l^KN\SK�_5��GWK���\SK�  � y ÉçGJI���G,wzY^OP\oGWM[GJY¹GWISK�\SKN ³�¢â��3h0ISO�M � y É³O�M

_WKGWQS_J\LKNX7GJY�GJILK[sfPOUKN\kG'OP\¹�iÒ�Z?f�g i�\ j)\°�,c8�,Y^_ÆÒI± r~Ø � m°± Ñ n�`t±�j�a6Ø!j�p[�kM'�cwSwS_WY^wL_JO���GWK^�
h0ISK�Á,- �V� y v

MG
s�Y^T�w�Yk\SK�\oG�O�M$\SY^G7�� ��^_JK�Ycb[XtKNwL�c_JGJQS_WKNM�Y^b���ßeMNg�Yk\SfP`ÂIL�c\�XtYcÆ*M�� � b>GWISK���ßÚI��^M

T�Y�]^KqX7�� 0��`�RSQtGE\SY^G0_WKNs�Y^\S\LKNsuGWKNX*gt�^\o`$OP\Ls�Y^T�OU\Ll�OP\x]^Yts��cGJOPY^\LMj 'OPfUf*RSfPYts5¡�QS\oGJOPf¥GJILK[��ßH_JKqsY^\L\SKNsGWMjGJY$�c\
��â�� � b0GJISK�wzY^OP\oG�Ycb'_WKNs�Y^\S\SKqsuGWOUYk\�O�M[�¹XtOUÆ¥K�_WK�\oG,��â�g�GJISK�RLfUYts5¡^KqX�OU\x]^YtsN��GJOPY^\� 'OPfUfjR�K$GWQS\S\SKNfUKqX�GJY�GWISK
MJK�_W]^KN_e]xOP��GJISK�\SKN ���â��*FE\��cfUGJKN_J\L�cGJOP]^K��^wSwS_WYk�ks5I�sY^QLfPX¹RzK,GJY�fUK�G>GWISK�Á,- �V� y v

MG
sYkT�wzY^\LK�\oGrOP\LXtO�s��cGJK

GWIL��GEGWISK�MJK�_W]^KN_�O�M0GWK�T�w�Yk_W�^_JOPfP`�QS\L��]��cOPf��cRSfPK^gSKk� l��UgLRo`�_W�^OPMJOP\Sl$�Îr6±�j~Ý6Øzæ~æ � j�Ø Ñ ` mKÞ Ñ�� KÃSsKNwtGJOPY^\°ÈÀXtKNMWs_WOURzKNX
OP\�MJKNsGJOPY^\¢�L� � {t� }S� ��� Ycb6GWISK7i y ÉEÎ0F¯}L� |�MJw�KqsOUn�s��cGJOPY^\ P � }5Q¸Ê��h0ISK$s�fUOPK�\oG�_JKqsK�OP]xOU\Ll�MJQLs5I¢�^\¢K�ÃSsK�wSGJOPY^\�O�M
K�ÃxwzKNsGJKqX�GJY�_WK�O�MJMJQSK�GWISK[OP\o]kYts���GWOUYk\�fP�cGJK�_q� � b3GWISK,��ß¶IL�^MesY^\L\SKNsGJKNX�GWY7�$XtOUÆzKN_JKN\oG>��â¯ 'ISK�\�GWISK,s�fUOPK�\oG
_WK�O�MJMJQSKqMCGJILKeOP\o]kYts���GWOUYk\%gcGWISK>s�fUOPK�\oG0sY^QLfPX�RzKe_WKNXtOP_WKNsuGWKNX�GWY[GJILKe\SKN é��âHOU\�MaGWKN�^X�Ycb*IL��]xOU\Ll�GJISK>OU\x]kYxsN��GWOUYk\
_WK�f���`^KqX�GJIS_WY^QSlkI7��GJQS\S\LK�fÌ�+Ée�cO�MVOP\Sl,�WrI±�jkÝ6Øzæ�æ � j�Ø Ñ ` mDÞ Ñ�� KÃSsKNwtGJOPY^\$GWISK�_WKbmYk_JK>\SYcG0Y^\LfU`$�cfPfPY� EM(GWISKrs�fUOPK�\oG
GWY�GW�^¡^KE�cfUGJKN_J\���GJOP]^KE�ksuGWOUYk\�ÈÀMVQ�s5I��^M(�^fUKN_VGWOU\Sl[��Q�MVKN_CGJIL�cG6GWISKEOP\o]kYts���GWOUYk\,O�MCGWK�T�wzY^_5�c_WOUfP`,XtKNfP��`kKNXLÊgcRSQtG0�cf�MVY
Y^ÆzKN_WM>MVQSwzK�_WOPY^_'bÅ�^QSf»G>GJYkfUKN_W�^\LsK��^\LX�wzK�_JbmY^_WT��^\LsK�Rx`¹��]^YkOPXSOU\Sl�GWISK[GWQS\S\SKNfÀ�rh0ISK�sYoMaG>YcbCGJILK,MJY^fPQtGJOPY^\¹O�Me�
MJfUOPl^IoGCOP\Ls_WKN�kMVKjOU\$sYkT�wSfUK�ÃtO»Ga`�OP\�GWISKeÁ?- �V� y v

MG
sY^T�wzY^\SKN\oGC�^\LX�GWISKEsfPOPK�\oGCOU\�Y^_5XtK�_3GWYr_5�cO�MJKj�c\�X�OP\oGJK�_WwS_WKG

GWISK�KÃSs�K�wtGWOUYk\LM���SY^_�_JKq�^MJY^\LMrYcb'MJOUT�wSfPOPs�O»Ga`kg�GWISK�sQL_J_WK�\oG[OPT�wLfUKNT�KN\oGW��GWOUYk\�Ycb�GJISK�Á,- �V� y v
MG

s�Y^T�w�Yk\SK�\oG
XtYxKqM�\SYcG�_5�cO�MVK�KÃSsKNwtGJOPY^\�M�g%RLQtG�GJISK��^RSOUfPOUGa`¹GJY¹XtY¹MJY�O�M�sfPKN�^_JfP`���XtKNMJOU_5�cRLfUK�wS_WY^wzK�_JGa`^��ÁtKNsuGWOUYk\B�t� }�Y^ÆzKN_WM
GWISY^QSlkIoGWM0Y^\�bmQtGWQS_JK� �Y^_W¡�OP\7GWISO�MEsYk\kGWKÃxGN�
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h0ISK�Á?- �J� y v

MG
sYkT�w�Yk\SK�\oG��^fUfPY� EM�bmYk_J 0�c_5XtOP\Sl¹w�YkOU\oGWK�_5M�GJY¢R�K�QSw¥XS��GWKNX¤�kM�XtKqMJs�_JOPRzKNX�OP\@MJKNsuGWOUYk\°�L� �S� {t�

h0ISK$h�\ i6Ò�Z?f�g iHV5Z�X¢]�_[T�KGWISYtX¢O�M�OPT�wLfUKNT�KN\oGJKNX��^M��¹i y ÉEÎ0F³MVKN_J]kK�_r_JQL\S\SOP\Sl�Y^\��� �K�fPfU´Ì¡x\SY� '\�wzY^_JGN� � G
s�Y^\LMVGJOUGJQtGWKNM0GWISK�Á?- �V� y v

MG
sYkT�wzY^\LK�\oGN½ M�GJQS\LOU\Sl�OP\oGJK�_JbÅ�^s�K��c\LX�O�M'XtKNMWs_WOURzKNX�OP\��^wSwzK�\LXtOUÃ�Îr� }S� �L�
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MG
sYkT�wzY^\LK�\oG�O�M[OPT�wLfUKNT�KN\oGJKNX¤�^M���XS�cKNT�Yk\�GJIL�cG,_WQS\LM[Yk\Â�cfPfj��â�MN� � \Â�^XLXtO»GWOUYk\�GJY¹GWISK

GWQS\SOP\Sl¹OU\oGWK�_JbÅ�^sK,GJI���G��cfPfPY� EMebmYk_J 0�c_5XtOP\Sl7wzY^OP\oGJKN_WM>GJY�RzK$QSw¥XS��GWKNX*g�GJISK�XS�^K�T�Y^\¢IL�^M��^\¢QLwzsN�cfPfCOU\oGJKN_VbÅ�ksK
GWIS_JYkQSl^IA 'ISO�s5I¬OUG�_WKNs�K�OP]^KNM�s��^fUfPRL�ks5¡xM7bm_WY^T�GJISK�QS\�XtK�_WfU`xOP\Slº���(�'h0ISKqMVK�QSw¥s��cfPf�M��^fUfPY� ÚGJILK�Á?- �V� y v

MGXS�^K�T�Y^\7GJY�T�Y^\SOUGJYk_jGWISK�R�KNIL��]xOUYkQS_�Ycb3��ßeM�ÈmOP\7GWK�_WT$M0Ycb
�^_J_WOU]��^fPMNgoXSK�wL�^_VGWQS_JKqM�gxIL�^\LXtY^Æ¥M0�c\�X$GJILK�s�_JKq��GWOUYk\
�^\LXÄXtKNMVGJ_WQLsGJOPY^\ºYcb[MJK�_W]^K�_�MJYts5¡^K�GWM5Ê��c\LX@GJILK�_WK�Rx`@¡kK�KNw£OUGWM�bmY^_W ��^_WXSOU\Sl�wzY^OP\oGJK�_5M$QSw¥XS�cGJKNX%�·h0ILK�QSw¥s��cfPf
OP\oGJK�_JbÅ�^s�K>O�M0]^KN_J`$MJOUT�OPfP�^_�GJY,GJISK�Y^\LK>lkOU]kK�\�bmYk_�GJISK��cR�MaGW_W�ksuG0Át 'OUÛNÛ�fPOU\Sl$�
��`^K�_�XtO�MJs�QLMJMJKNX7OU\�MJKNsuGWOUYk\7��� ���c\LX
GWISK�_WKbmYk_JK�\SY^G0_WK�wzKN�cGJKqX�ILK�_WK^�CF¶XtKG5�cOPfUKqX�XSKNMWs_WOUwtGWOUYk\�O�M'lkOU]kK�\7OP\¹�cwSwzK�\�XtO»Ã�Îr� }L� }L�
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h0ISO�M0MVKqsuGWOUYk\7wS_WKNMJK�\oGWM���XtKG5�cOPfUKqX�Y^QSGJfPOU\SKrYcb
ISY� ¬��deO�MJs�Y^\S\LKNsuGWKNX y w�KN_W�cGJOPY^\7�
��`^K�_6bmY^_ei y ÉEÎ0F¬s�Y^QSf�X�RzK
OPT�wSfUKNT�K�\oGJKqX*��h0ISK�YkQtGJfPOU\LK�O�M>R��^MJKNX�Y^\�GJISK �V� y vH����`^KN_'GJI���G��cf�MVY7MJK�_W]^KqX¹�^MEGJISK�RL�^MJO�MEbmYk_EGJILK$i y ÉEÎ0F
Áx 'OPÛ�ÛNfUOP\Sl��
��`^KN_CwS_JKqMVKN\oGJKNX�OP\7MJKNsuGWOUYk\w�t� �L�+h0ISKedE- �V� y vÂ�
��`^KN_(wS_WKNMJK�\oGJKqX,ILK�_WK0bmY^fPfUY� EM(s�fUYoMVKNfU`�GJISK>l^KN\SK�_WOPs
d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\,����`kK�_
wS_JKqMVKN\oGJKNX�OU\�MVKqsuGWOUYk\��L�u�x�3FºsfPOUKN\kG'Èm_WKNMJO�XtOU\Ll>KNO»GWISK�_+Y^\�GJISK0��ß£Y^_
GJILK0Éeß>Ê
_WKNpoQSKqMaG5Mj��_JKNwSfUO�s��[bm_JYkT"�,MJK�_W]^KN_(Y^Rt±aKqsuGqgoQ�MVKqM(GWISK>_WK�wLfUO�s��[bmY^_0��wzK�_WOUYtX$Y^b%GJOPT�K�ÈmGa`xwSOPsN�cfPfU`�OP\�XtO�MWsY^\L\SKNsGJKNX
T�YtXtKqÊr�^\LX¹nL\��cfPfU`¹_WKNs�Y^\Ls�OUfPKNMeGJISK�_WK�wSfPO�s��� 'O»GWI�GWISK,Yk_JOPl^OP\L�^f3MJK�_W]^KN_>YkRt±aKNsGN��h0ISK�MWs5ISK�T�K�_JKqpkQLOU_WKNM>Y^Rt±aKqsuG
T�Y^RLOUfPO»Ga`�R�Kqs��^QLMVKrGWISK�_JKNwSfPOPsN��\SKNKNXSM'GJY�R�K�K�ÃSs5IL�c\SlkKNX7R�K�Ga jKNK�\�GJISK[s�fUOPK�\oGE�c\�X�MJK�_W]^KN_N�
ÁxKqsuGWOUYk\ �S� �S� � XtO�MWsQLMWMVKqM$wzYkMWMVOPRSfPK��cwSwS_WYk�ks5ISKNM,GWYÂY^Rt±aKqsuG�T�Y^RLOUfPO»Ga`£OP\éi y ÉeÎ�F���ÁxKqsuGWOUYk\LM:�t�"�t� {:^)�t�"�t�"�

wS_WKNMJK�\oGE��MJs5ILK�T�KrbmY^_'wzK�_JbmY^_WT�OP\Sl�_WK�wSfPOPsN��GWOUYk\%gSs��ks5ISK>T$�^\L�clkK�T�K�\oGNgt_WKNXSOU_WKNsGJOPY^\��^\LX�_JKqsYk\LsOPfUO���GWOUYk\7OP\7GWISK
s�Y^\oGJK�ÃoGrYcb0i y ÉeÎ�F��43OP\L�cfPfP`^g*MVKqsuGWOUYk\ �t�"�t� ��XtKqMJs�_JOPR�KqMEGWISK�s��cfPfPRL�^s5¡�bmKN�cGJQS_WK�QLMJKNX¹GJY7T$�^OU\oGW�^OU\�GJISK�sfPOUKN\oGV´
Xt_WOP]^K�\�\L�cGJQS_WK�Ycb3GJISK[dE- �J� y v£�
��`^K�_'XtO��cfPY^lkQSK� 'ISK�\�GJILK[MVKN_J]kK�_0OPM0Yk\�GJISK[��ß��

"®¸#"®¸§· �����!À8¼4¾@9³ÈU�0½Íú§½¿¾r' ½� ����º ¸B»
y Rt±aKqsuG'T�Y^RSOPfPO»Ga`�ÈÅ_JKqpkQLOU_WK�T�K�\oG'Éý�kÊjO�M�_JKqpkQLOU_WKNX�GJY�T�Y�]^K>MJK�_W]^KN_6bmQL\LsuGWOUYk\L�cfPO»Ga`�GJY��c\LX7bm_JYkT³GJISK�s�fUOPK�\oGEMVO�XtK
�cG�XtOUÆzKN_JKN\oGjwzY^OP\kG5M(OP\$GJOPT�K^�(�¹OP\SOPT$�cfPfU`kgk �KN�^¡,YkRt±aKNsG6T�Y^RSOPfUOUGa`�T�QLMVGjRzK>MJQSwSwzY^_JGJKqX*goT�Kq�c\SOP\Sl�GWIL��G�O»G0T�Q�MaG
RzK�wzYkMWMJOURSfPK$GWY�GJ_5�c\�MabmKN_[GJILK�s�YxXSK��c\�X°MaG5��GJK�YcbEYkRt±aKNsGWMN� � G,O�M,\SYcG�\SKNs�KNMWMJ�^_J`�GJY¢MJQSwSwzY^_JG�MVGJ_WY^\Ll�Y^Rt±aKqsuG
T�Y^RLOUfPO»Ga`kgSOÌ� Kk�UgtGWY�GJ_5�c\LMVbmK�_Es�Y^T�wSQtG5��GJOPY^\�MJQLs5I��kM0_JQL\S\SOP\Sl�GJIS_WKN�kXSM��
��OU¡kK6YcGWISK�_3Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WKj�c_5s5ISOUGJKqsuGJQL_JKqM�g^i y ÉEÎ0F¤�kXSXt_WKNMWMVKqM%GWISK�wS_JYkRSfPK�T·YcbLILKGJKN_JYkl^KN\SK´

OUGa`^�ji y ÉEÎ0FA�cfPfUY� EM��c\x`�wSf���GVbmYk_JT �^\LX7�^\x`�wL_JYkl^_5�cT�T�OU\Sl�fP�^\Sl^QL�^l^K'GWY,RzKrQLMVKqX$bmYk_�OPT�wSfPK�T�K�\oGJOP\Sl�sfPOUKN\oGWM
�^\LX¢MJK�_W]^KN_WMN��ßEKN\LsKkg3i y ÉEÎ0F�T$�^OU\oGW�^OU\�MeGWISK�ISKGWK�_WY^lkK�\SKNY^QLM>\L��GWQS_WK,Y^b(GJISK�K�ÃxKqsQtGWOUYk\¢KN\x]oOP_WY^\ST�K�\oGrRSQtG
ISO�XtKqM�O»G�RzK�\SKq��GJI�MVGW�c\�XS�c_5XtO�MVKqX� 0��`xM>Ycb0XtKNMWs_WOPRSOU\Ll7OP\kGWK�_JbÅ�^s�KNM��c\LX¢OP\kGWK�_5�^sGJOP\Sl7 'OUGJI�Y^RS±aKNsuG5M��,h0ISOPM�¼ GJILOU\
f���`^KN_
Y^bLISY^T�Ykl^K�\LOPMW��GWOUYk\%½qsN�c\,R�K'sYk\oGJ_5�^MVGJKNX[ 'O»GWI�GWISK0T�Yk_JKe¼ XSK�K�wLfU`[ILY^T�Y^lkK�\SO�MVKqX*½qKÃtKNs�QtGJOPY^\,K�\x]xOU_WY^\ST�KN\kG
QLMJKNX� 'OUGJI°ào��]���ÉE� � �%Ée� � s�fUOPK�\oG5M��c\LX�MJK�_W]^K�_5Mr�c_WK, '_WO»GJGJKN\�OP\�GJISK�ào��]��7f��c\Ll^QL�^l^K^g%s�Y^T�wSOPfUKqX�OP\oGJY¹ào��]��
Rx`oGJK�sYtXtK7�^\LX°_WQS\°OU\�MVO�XtK�àkÝ>��M���ËÄILOUfPK�i y ÉEÎ0F"Y^ÆzKN_WM,XtK�]kK�fPY^wzK�_5M�ÍLK�ÃxOPRSOPfUOUGa`�OU\@s5ISY^O�sK�Y^b'wSfP�cGVbmYk_JT$M
�^\LX7f��c\Ll^QL�^l^KNMNgoO»G5M'MVIL�^fUfPY� ÄISYkT�Ykl^KN\SOPMW��GWOUYk\�Ycb
GJISK�K�ÃxKqsQtGWOUYk\7KN\o]xOP_JYk\ST�K�\oG0T��^¡^KqMjYkRt±aKNsG�T�YkRSOUfPOUGa`�wS_WY^Rt´
fPK�T$��GWOPs^� � G�O�M�XtO»Þ�s�QSf»G�GWY¢Y^ÆzKN_,lkK�\SKN_W�^fjMJQSwSwzY^_JG,bmYk_,YkRt±aKNsG,T�Y^RSOPfPO»Ga`° 'ISKN\¤YkRt±aKNsGWM�s��c\¤R�K� '_WO»GJGJK�\¤OU\
�^\o`¹f��c\Ll^QL�^l^K,�^\LX�RzK�_JQL\S\SOP\Sl�Y^\¢�^\x`¹wSfP�cGVbmYk_JT���d>KNMJwSOUGJK�GJISO�M�wS_WY^RSfPK�T�g���\xQST�RzK�_�Y^b y ��â³OP\SOUGJO���GWOU]kKNM
IL��]kK,XtKq�cfUG> 'OUGJI�MVQSwLw�Yk_VGWOU\Sl�Y^Rt±aKqsuGrT�YkRSOPfUOUGa`�OU\°i y ÉEÎ0F[gzKNMJw�KqsO��cfPfU`�OP\�_WK�f���GJOPY^\�GJY7T�YkRSOUfPK,�^l^KN\kG5M���h0ISK
bmYkfUfPY� 'OU\Ll�XtO�MJs�QLMJMJKNM(GJISK>T�YkMVG�MJOUlk\SO»nzs��c\oG6Y^b*GJISYoMVK>�c\LX$wL_JKqMVKN\kG5M6��w�YoMJMJOURLfUKe�^wSwS_WYk�ks5I�Yk\� 'ISO�s5I��c\7F>� � i Ç
d>OPMWsYk\S\SKqsuGJKqX y wzK�_5��GWOUYk\¤����`kK�_,bmY^_�i y ÉEÎ0Fás�Y^QSf�XÂRzK�RL�^MJKNX*� LY^_���T�Yk_JK�XtKG5�cOPfUKqX°GJ_WKN�cGJT�K�\oG�YcbEGWISK
OP\SOUGJO���GJOP]^KqM�gSMJK�K�GWISK[MJw�KqsOUn�s��cGJOPY^\LM0sOUGJKqX�R�KNfUY� ·�c\LX���sYkT�w��c_5��GJOP]^Kr_WK�wzY^_JG�Rx`�ijILY�`$KGe�cfÌ�ÔP �o{'Q¿�
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h0ISK�i y ÉeÎ�F³��O»bmK�ij`tsfPK7ÁxKN_J]xO�sK�P � |*Q6XtK�nL\SKNM�sY^\x]kK�\oGJOPY^\LM>bmYk_[s_WKN��GWOU\LlLg�XtKNfUK�GJOP\SlLg3sYkwo`xOP\Sl��c\LX�T�Y�]xOU\Sl
YkRt±aKNsGWMN�3�¹Y�]kKN�^RSfUKjY^Rt±aKqsuG5M+OUT�wSfPK�T�K�\oGCGWISKQÒ,V5k�\!r~�,f c!\6±8}I¦�\?f5i'OU\oGWK�_JbÅ�^sK0 'ISO�s5I�sY^\oG5�cOP\LM+�®qHZ Y)\rY^wzK�_5��GWOUYk\
GWIL��G��cfPfUY� EM[GJISK�Y^Rt±aKqsuG�GWY�T�Y�]^Kk���%Yts��cGJOPY^\LM,�c_WK�O�XtK�\oGJOUnLKqX°Rx`�`)g?f5i)Z°����`HV'X�d�\k��Y^Rt±aKqsuGWMNgC�c\LX°GJISKþq4Z Y)\
Ykw�KN_W�cGJOPY^\�GW�^¡^KNM��^M�wL�^_W�^T�KGJKN_��c\°YkRt±aKNsG[OUT�wSfPK�T�KN\kGWOU\Ll�GJILOPM�OU\oGJKN_VbÅ�ksKk��h0ISKd`�g?f5i)Zk�~��`HV'X)d�\k��Y^Rt±aKqsuG�O�M
�^fPMJY,Q�MVKqX�GWY�fPYts��cGJK��e`)g?f5i)Z°����Y^Rt±aKqsuGqgt 'ISOPs5I�O�M'�cRSfPKrGJY$s_WKN�cGJK>GJISK�T�Y�]xOU\Sl�Y^RS±aKNsuG'Yk\7GWISK�_JKqsK�OP]xOU\Ll�MJOPXSK^�
h0ISK$i y ÉEÎ0F Ç ÃxGWK�_W\L�cfPOUÛq��GWOUYk\�ÁxK�_W]xOPs�KwP"� � QCXtKn�\SKNM>wS_WYcGJYts�Y^f�Me�c\�X¹sY^\x]kK�\oGJOPY^\LMEbmY^_>T��^_WMJIL�^fUfPOU\Ll�È¾¼ KÃx´

GWK�_W\L�cfPOUÛNOU\LlL½ Ê>�^\LX�QL\ST$�c_5MVIL�^fUfPOP\Sl�Èa¼ OP\oGJKN_J\L�^fUOPÛ�OP\Sl�½ ÊeY^Rt±aKqsuG5M���FE\�KÃxGJKN_J\��cfPOPMJKNX�Y^Rt±aKqsuG[s��^\�RzK�GJ_5�c\LMJT�O»GJGJKNX
�ks_WYkMWM6GWISK�\SK�Ga jYk_J¡��kM'��MVGJ_WKN�^T Ycb3YtsuGJK�GWMN�
ijISY�`£KG¹�cfÌ��Y^RLMJK�_W]^K¹GWIL��G�O»G�O�M7wzYkMWMVOPRSfPK�GWY¤OPT�wLfUKNT�KN\oG��^\éY^Rt±aKqsuG�T�YkRSOPfUOUGa`éMJs5ILK�T�K�RL�kMVKqXÄY^\ÄGWISK

i y ÉEÎ0F ��O»bmK¹ij`tsfPK^g Ç ÃxGJK�_W\L�^fUOPÛN�cGJOPY^\Â�c\�X°µe�cT�K�ÁtK�_W]oO�sKqMÎP �o{xg+wSw%� � {_^ � ��Q¿� � G�O�M[QLw°GJY¹GWISK7�^wSwSfPOPsN��GJOPY^\
YkRt±aKNsGWM�GWISK�T$MJK�fP]^KNM$GJY°wS_WY�]xOPXtK�GWISK�sYtXtK�GJIL�cG�OUT�wSfPK�T�K�\oG5M$GJILK�KÃxGJKN_J\��cfPOPMW��GWOUYk\£�^\LX£OU\oGJKN_J\��cfPOPMW��GWOUYk\@Y^b
YkRt±aKNsG,MaG5��GWK�ÈmQLMJOU\Ll¹GJISK7OU\oGJKN_VbÅ�ksKqM�wS_WY�]oO�XtKqX�Rx`¢GJISK Ç ÃoGWK�_W\L�cfPOPÛN��GWOUYk\ÂÁxK�_W]xOPs�KqÊug
GJY�XSOPMVGJ_WOURLQtGJK�\LK�  � y ÉEM
ÈÅQLMVOP\Sl�GWISK[µe�^T�K[ÁxKN_J]xO�sK�Êj�^\LX7GJY$T$�c¡kK�MJQS_WKeGWISK�Y^RS±aKNsuGq½ M's�YtXtK�OPM'��]��^OUf��cRSfPKrY^\�GJISK�_WKNs�K�OP]xOU\Sl�MJOPXtKk�jijISY�`
K�G6�cfÌ��\SYcGWKjGWIL��G+GWISK�_WK0OPMC\LY[i y ÉeÎ�FºMJK�_W]xOPs�K6GWIL��G+bÅ�^s�OUfPOUGW��GWKNM3GWISOPMCGa`owzK0Ycb¥sYtXtK0T$�c\L�^l^K�T�KN\kG(�^\LX[GWISK�_WKbmYk_JK
YkQtGJfPOU\LK$GJIS_WK�K$wzYkMWMJOURSfPK7�^wSwS_WYk�^s5ILKNMN��È � Ê>GW_W�^\LMJT�OUG[GWISK7sYtXtK��kM[�¹wL�^_W�^T�KGJKN_�GJY�GWISKf`)g?f*i)Zk���z©�f��)\�g i�\^]�_
T�KGWISYtX*g
ÈÌ{^Ê0T$�^¡^KrGJISK,sYtXtK[��]��cOPfP�^RSfPKrOP\¹�c\�OPT�wLfUKNT�KN\oGW��GWOUYk\t´¾MVwzKNs�O»n�s� 0��`7MJQLs5I¹�^M�GWISK�ào��]���s�fP�kMJM0fPYk�kXtK�_
T�KNs5I��c\SO�MVTá�c\LX�ÈÅ}oÊjOU\oGJ_WYtXtQLs�K���\LK� ·i y ÉeÎ�F¶MJK�_W]xOPs�KeGWY�bÅ�^sOPfPO»G5��GJK[s�YtXtK�fUYo�^XtOP\SlL�

{$ë1�qøxðcíqìÎ@¯G¬�ïL÷Åÿ3ø
ÁoG5�c\LXL�c_5X�i y ÉEÎ0F³YkRt±aKNsGWM�s��^\S\SY^G[R�K$wL�kMJMJKNX¢Rx`�]��cfPQSK^g
Y^\SfP`�Rx`�_WKbmKN_JKN\LsKk� y Rt±aKNsGWM�Î�`�Ý(�^fUQLK�È y Î�ÝrÊ
Pu�5�tg � }*QEO�M��°i y ÉEÎ0FáOU\SOUGJO���GWOU]kK�GJIL�cG��^OUT$M�GJY�_WK�T�KNXt`�GWISO�M�Ro`°wL_JY�]xO�XtOU\Ll�bmQS\LsGJOPY^\L�^fUOUGa`ÂMJOUT�OPfP�^_,GWY�GWISK
¼ wL�^MWMV´ÌRx`o´Ì]��^fUQSKk½6MJK�T$�c\oGJO�s�M�QLMJKNXÄOP\¬T$�^\o`£wS_WY^lk_W�^T�T�OP\Sl°f��c\SlkQL�clkKNMN� y Î�Ý O�M�MJw�KqsOUn�s��^fUfP`ÄXtKNMJOPl^\SKqXºGJY
bÅ�ksOPfUOUGW�cGJK¹ÈÅ�^f»GWISY^QSlkI¢\LYcG�XtOP_JKqsuGWfU`�wL_JY�]xO�XtKqÊ>s��ks5ISOU\Ll��^\LX�_WK�wLfUO�s��cGJOPY^\%� y \�GWISO�M�GJYkwSOPs^g*GJILK��cQtGWISY^_5MrYcb6GWISK
y Î�Ý¶MVwzKNs�O»nzs���GWOUYk\� '_JOUGJKk�

Ë¢K'�kMJMJQST�K6GWIL��G+GWISK0wSQS_Ww�YoMVK0YcbLGJISO�M3bmKN�cGJQS_WKTP y Î�ÝýQSO�M+µ y hÂGJY�OUT�wSfPK�T�KN\kGC_WK�wSfPO�s���GWOUYk\,�^\LX,-�Yk_
s��ks5ISOU\Ll$PP���N�ÐQ�RSQtGe �K�RzK�fPOUKN]^K�GJI���GeT�Y^_WK[sYkT�wSfUK�Ã�sN�^s5ISOP\Sl$�c\LX�_WK�wLfUO�s��cGJOPY^\�bmQS\LsuGWOUYk\L�cfPOUGa`�sN�c\
R�K�RLQSOUfUGEY^\�GJILK�GJY^w�Y^b�GJILK�bmKN��GWQS_WK[MVK�G0wL_JYkw�YoMVKqX7ISKN_JKk�®P"���tgSw%�"�:^S{ � Q

Fe\�OPT�w�Yk_VG5�c\oG�lkYk�^fzY^b y Î�Ý· ��kM(GWY�wL_JY�]xO�XtK>lkYxYxX�MVQLwSw�Yk_VG�bmY^_'ào��]���QLMJK�_5MjYcbCi y ÉeÎ�F��Sh�Y�K�\��cRSfPKeGWISK
wL�kMJMV´¿Ro`o´¿]��cfPQSK'MVKNT��^\oGJO�s�MNg y Î�ÝéKÃxGJKN\LXSMji y ÉeÎ�F¬�c\LX � dr�¹ 'O»GWI�GJISKe\SYcGWOUYk\LMCYcb+¼ ]��cfPQSKGa`xwzK^½^�^\LX�¼ �^RLMVGJ_5�^suG
OP\oGJK�_JbÅ�^s�K0Ga`xw�Kk�U½+Ý(�cfPQSK�Ga`owzKNMj�cfPfUY� ¤GJISK>wL�^MWMJOU\Sl�Y^b*�^\$Y^Rt±aKqsuG(Rx`�]��^fUQLK^�+h0ISK�`��c_WK'OU\$T$�^\o`, ���`tM+KqpkQLOU]��cfPK�\oG
GWY�_JKNl^QSf��c_ � dr�ÄOP\kGWK�_JbÅ�^s�K�Ga`owzKNM[RSQtG[GWISK�`��c_WK$�cf�MVY¹�c\�OP\LXtO�s��cGJOPY^\�GJY�GWISK7XtKN]^KNfUYkw�KN_�GJIL�cG[GJISKN`� 'OPfUfjIL��]^K
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MJY^T�K�K�ÃoGW_W��wS_JYkw�KN_VGWOUKqM�æ+GWISK�`� 'OPfUf�IL��]kK�MaG5��GJK��^MWMVYts�OP�cGJKNX� 'OUGJI°GWISK�T �^\LXÂ�cf�MJY��c\ÂOPT�wSfUKNT�K�\oGW�cGJOPY^\�GJI���G
T$��`�R�K,_JKqpkQLOU_WKNX�GWY7T�Y�]^Kk�Eh0ISKNMJK[wS_WY^wzK�_JGJOPKNMewSQtG>K�ÃxGJ_5�$_JKqpoQSOU_WK�T�KN\kG5M'Y^\�GJISK,]��^fUQLKGa`xw�K�R�KN`^Y^\�X�GJIL�cG>Y^b
��\SY^_WT$�cf � d>�¤Ga`xw�Kk� � GrO�MrOUT�wzY^_JGW�^\kG>GJY�_JKNT�K�T�RzK�_>GJI���G�]��^fUQLKGa`xw�KqM��c_WK�\SY^G[i y ÉEÎ0F�Y^Rt±aKqsuGWM��^\LX�GJI���G
T�Y�]xOU\Ll[��]��cfPQSKGa`xwzKEOPM6\SYcGjGJISK>MJ�^T�K>�^MCT�Y�]xOU\Ll���i y ÉEÎ0FÄY^RS±aKNsuG0P �'� {'Q¿�+ËÄISK�\$OP\x]^Y^¡xOP\Sl[��]��cfPQSK�Ga`owzK�ÈÀ�^M
YkwSw�YoMVKqX,GJY��,i y ÉeÎ�FºYkRt±aKNsG5Êgo��fPYts��cfLOUT�wSfPK�T�K�\oG5��GJOPY^\$O�M6�^fU 0��`tM+QLMJKNX$�c\�X,OP\x]^Yts��cGJOPY^\LMC�^_JK'\LYcG0i y ÉEÎ0F
ÈÅOÀ� K^�Pg �V� y vC´¿RL�^MJKNX�Ê�OU\x]kYxsN��GWOUYk\LM���FER�MaGW_W�ksuG�OP\oGJK�_JbÅ�^s�KNM[�^fUfPY� ³�¹XtK�]kK�fPY^wzK�_�GWY�MVwzKNs�O»bm`�OUbE�c\°Y^wzK�_5��GWOUYk\°s��c\
K�ÃxwLfUO�sOUGJfP`�MJQSwSwzY^_JG'_JKqsK�OP]xOU\Ll�KNO»GWISK�_E��]��cfPQSK�Ga`owzK�Y^_'�^\�OP\oGJKN_VbÅ�ksK���GE_WQS\oGJOPT�Kk�
F>M�MJQLs5I%g y ÎjÝ@XtYxKNM*\SY^G
MJQSwSwzY^_JG%GJISK6T�Y�]kK�T�K�\oG%Y^bLi y ÉeÎ�FÂY^Rt±aKqsuGWMN� � \LMVGJKq�^X*g�YkRt±aKNsGWM%�^_JK+GW_W�^\LMabmYk_JT�KqX

OP\oGJY�¼ Y^Rt±aKqsuG[]��cfPQSKNMN½¥GJI���G�s��^\�R�K$T�Y�]^KqX*��F�G[GWISK�XtKNMVGJOP\L�cGJOPY^\%g
]��^fUQLKGa`xw�KqM[�c_WK�\SYcG�s�Y^\x]^KN_VGWKNX�RL�^s5¡�OP\oGJY
i y ÉEÎ0FÄYkRt±aKNsGWM6RSQtGj_WK�T$�^OU\$]��cfPQSK�Ga`owzKNMN� y \SKesYkQSf�X$sf��cOPT�GWIL��GjGJISK>\L�cT�K�¼ y Rt±aKNsGWMjÎj`�Ý(�cfPQSKk½^O�M6�[MJfUOPl^IoG
T�O�MV\SYkT�K�_�R�Kqs��cQ�MVKkg6�cfUGJISYkQSl^I¤O»G�fUK�GWM�Y^RS±aKNsuG5M�RzK�wL�^MWMVKqX°Rx`�]��^fUQLK^gCGWISK�`ÂXtY¢\SYcG�_WK�T$�cOP\ÂY^RS±aKNsuG5M�OP\ÂGWISK
i y ÉEÎ0F¶MJK�\LMJK^�

CWb)
*
-{ p ê:�;�3î�õ�ïSð*�
h0ISKrGa �Y y �¢â �cwLwS_JYo�^s5ISKqM6_WK�]xOPK� �KNX��cRzY�]^K>XSK�T�Y^\LMVGJ_5��GWKeGWISK[sYkT�wSfUK�ÃtO»Ga`$Y^b3MJQSwSwzY^_JGJOP\Sl,YkRt±aKNsG'T�YkRSOPfUOUGa`
OP\�i y ÉEÎ0F[� y ÎjÝ¬OPM6QS\LMJQSO»G5�cRSfPKe�kM6��T�KN�^\LM(Y^b¥OPT�wSfPK�T�K�\oGJOP\Sl[T�YkRSOUfPOUGa`,Y^b�i y ÉeÎ�FéY^Rt±aKqsuGWMj�c\LX�GWISK�_WKbmYk_JK
sN�c\S\SY^G�KN�^MJOPfU`�RzK$QLMJKNX�GJY¹OP\LMVGW�c\oGWOP�cGJK$dT-cÉ � vHbmY^_,i y ÉEÎ0F��%h0ISK$T�KGJILYxX�wS_WY^wzYkMJKNX�Rx`�ijISY�`¹K�G��cfÌ�% 'OUfPf
�^fUfPY� "i y ÉeÎ�F Y^Rt±aKqsuGWM[GJY�RzK7T�Y�]kKNX� 'O»GWI¤sYk\LMJOPXtKN_W�^RSfPK�MVQSwLw�Yk_VG[bm_WY^T²GJIL_JKNK�Ycb0GJILK�i y ÉEÎ0F ÁxKN_J]xO�sKqM��
h0ISKqMVK¢MVKN_J]xO�sKNM$�^_JK¹fPOP¡^K�fP`ÂGWY°T$�c¡^K�MJOPl^\SOUn�s��^\oG7XtK�T$�c\�XSM�OP\ºGJKN_JT$M$Y^b�wL_JYtsKqMJMJOP\Sl�w�Y� �K�_qgjT�KNT�Yk_J`£�c\LX
RL�^\LXt 'O�XxGJI°Yk\°R�Y^GJI�GWISK7MJK�\LXtOP\Sl��^\LX�GJISK7_JKqsK�OP]xOU\Ll�XSK�]xOPs�KNMNg3�^\LX�OUG�OPM�GJISKN_JK�bmY^_WK�pkQLKNMVGJOPY^\L�^RSfUK$ 'ILKGJILK�_
GWISK�fPK�]^KNf(YcbEMJQSwSwzY^_JG[_JKqpoQSOU_WKNX� 'OPfUfjIL�c_WT�Y^\SO�MJK� �K�fPf6 'OUGJI�GWISK$Ga`xwzK�Ycb0T�Y^RSOPfUK7K�\x]xOU_WY^\ST�KN\kG[XtO�MWsQLMWMVKqX�OU\
s5IL�^wtGJKN_e{t�

LY^_0GJILKNMJK[_JKq�^MJY^\LMNgoGJISK,dT- �V� y vºOU\�MaG5�c\oGJO���GWOUYk\�wL_JKqMVKN\kGWKNX�ISKN_JK�O�MERL�kMVKqX7Yk\��$MJOPT�wLfUK�MWs5ISKNT�K�OP\oGJK�\�XtKNX
GWY�_WKNpoQSOP_WK,fPKNMWM�_JQL\kGWOUT�K$MJQSwSwzY^_JGrbm_WY^T GJISK$KN\o]xOP_JYk\ST�K�\oGrGJIL�^\�GWISK$Y^\SK�wS_WY^wzYkMJKNX�Rx`�ijISY�`¹KG��^fÀ� y GJILK�_
OP\LMVGW�c\oGWOP�cGJOPY^\LMjYcb�dE- �J� y v¤T$��`��^fPMJY[RzK>wzYkMWMJOURSfPK^gxRL�kMVKqX�bmY^_jKÃS�cT�wSfPKeYk\$GJILK>wS_WY^wzYkMW�cf�Rx`�ijILY�`,K�G0�^fÀ�Ch0ISK
MWs5ISK�T�K�wL_JYkw�YoMVKqX¢ILK�_WK7MVQLwSw�Yk_VG5M[T,QSf»GWOUwLfUK�wSfP�cGVbmYk_JT$M[OP\Â�¹\SYk\t´ÌGJ_5�c\LMJwL�c_WK�\oG�T$�c\S\LK�_qg3T�Kq�c\SOP\Sl¹GWIL��G[GWISK
ISK�GJKN_JYkl^K�\LK�OUGa`¹Ycb(GWISK$KÃtKNs�QtGJOPY^\¢K�\x]xOU_WY^\LT�KN\oG�ÈÅO»b0�c\x`SÊeO�Mr]xOPMJOURLfUK�GJY¹�^wSwSfPOPsN��GJOPY^\�M���h
KÃxG[MVGJ_WOU\SloM��c_WK,QLMJKNX
GWY�O�XtKN\kGWO»bm`�XtOUÆzKN_JKN\kG[�^_Ws5ISOUGJKqsuGWQS_JKqM�g%�^\LX���s�fUOPK�\oG�GJI���G� 'OPMJISKqMrGJY�_JKNwSfPOPsN��GJK���MVKN_J]kK�_rY^Rt±aKqsuG�T�Q�MaG[MJw�KqsOUbm`
OUGWM,�c_5s5ISO»GWKNsGJQS_WK$�^M�wL�^_VG[Y^bjGWISK�_WK�wSfPOPsN��GWOUYk\¢_WKNpoQSKqMaGq�7h0ISK7MJK�_W]^KN_rOP\�GJQL_J\�T$�cOP\oGW�cOP\LM[��MJK�_WOUKqM�Ycb0_WK�wSfPOPsN�^M
MJQSOUGW�cRLfUK$bmYk_�K�ÃxKqsQtGWOUYk\°Y^\ÂXtOUÆ¥K�_WK�\oG��^_Ws5ISOUGJKqsuGWQS_JKqM��¹h0ISKqMVK7_JKNwSfUO�s��kM[�c_WK�GJ_5�c\�MVT�OUGVGJKqX°RzKGa �K�K�\�GWISK�s�fUOPK�\oG
�^\LX�MVKN_J]kK�_0�^M0RSOP\L�c_W`�YtsuGWKGeMVGJ_WKN�^T�MjGWIL��G'bmYk_JT K�ÃtKNsQSGW�cRLfUK�wS_WY^lk_W�^T�MN�
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É'KNwSfPOPsN�^M��c_WK,bmQSfUfji y ÉeÎ�FçYkRt±aKNsGWMrGJI���G�_JQL\¢Yk\�GWISK$sfPOUKN\kG[MJOPXSK^��h0ISK�`��^_JK�_WKGJQL_J\SKqX�Rx`�dE- �J� y v

S
s�Y^T�´

wzY^\SKN\oGWM�GWY¢dE- �J� y v
C
sYkT�w�Yk\SK�\oGWM,�^M�GWISK7_WKNMJQSfUG�Ycb'_WK�wSfPO�s���GWOUYk\°_JKqpoQSKNMVGWMN�¹É'K�wSfPO�s��^M,�c_WK�GJ_5�c\LMJT�O»GJGJKqX�OU\

T$�c_5MJIL�cfPfUKqX�bmY^_WTá�^Mri y ÉEÎ0F·YxsGJK�G>MVKqpoQSK�\Ls�KNM's�Y^\LMVGJOUGJQtGWOU\Ll�RSOP\L�c_WOUKqM0GJI���GEGWISK[dT- �V� y v
C
sY^T�wzY^\SKN\oGes��c\

K�ÃxKqsQtGWK^�eF T��^_WMJIL�^fUfPKNX�_WK�wSfPO�s��$sYk\oGW�cOP\LM>sYtXtK��^\LX¹MaG5��GWK^gz 'ISOPs5I��^_JK[GJ_5�c\LMJT�O»GJGJKNX¹�kM'Ga �Y7XtOUÆzKN_JKN\oGe_JKqMVQLf»G
]��cfPQSKqM�OP\°GJILK7_WK�wSfPOPsN��GWOUYk\°_JKqMVwzY^\LMJK^�¢h0ISK�s�YxXSK7T$��`¢RzK��¹\L��GWOU]kK7RSOP\L�^_J`¢GJIL�cG, 'OPfUf�_WQS\¤XtOP_JKqsuGWfU`�Y^\�GWISK
s�fUOPK�\oG�ISYkMVG��kM,��MJK�wL�^_W�cGJK�wS_WYtsKqMJMNgCY^_�O»G$T$��`�R�K��¢RSOU\��c_W`¢GWIL��G� 'OPfUf'_WQS\ÂOP\LMJOPXtK¹��]oOP_JGJQL�^f�T$�ks5ISOU\LK7Y^\
GWISK�s�fUOPK�\oGq�eËÄISKN\¹GJISK�dE- �V� y v

C
sYkT�w�Yk\SK�\oGeO�MJMJQSKqMEGWISK�_WK�wSfPO�s���GWOUYk\¹_JKqpoQSKNMVGNgzO»G�MVwzKNs�O»n�KNMr�c\��^_Ws5ISOUGJKqsuGWQS_JK

bmYk_� 'ISO�s5I�GJISK�MVKN_J]kK�_� 'OPfUf�MVQSwLwSfU`°�¹s�Y^T�wL��GWOURLfUK�RLOU\L�^_J`k��h0ILK�_JKNwSfPOPsN��MaG5��GWK$_JK�GJQS_W\SKNX�OP\�GJILK7_WK�wSfPOPsN��GWOUYk\
_WKNMJw�Yk\LMJK>sYk\oGW�cOP\LM��cfPfLGWISK�MaG5��GWKEGJILK>_WK�wSfPO�s��[\LK�KNXLM6GWY,Ykw�KN_W�cGJK>Y^\$GWISK�sfPOUKN\kG'MJOPXtKk�Ch0ISKrMVGW�cGJK>OPM�T$�c_5MVI��cfPfUKqX
OP\¹�c\��cwSwSfPO�s���GWOUYk\t´¾MVwzKNs�O»n�srT$�c\L\SK�_q�
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HelloImpl_Stub

HelloClient

HelloImpl

HelloImpl_Skel

<<interface>>
Hello

Client JVM Server JVM
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RMI Registry

HelloImpl_Stub

Naming.lookup()

HelloImpl_Stub

Client Server

Naming.bind()
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S
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�^\LX�wS_JYkwL�clo��GWKNX*�6Fe\SYcGWISK�_>sY^\�MVO�XtK�_5�cRLfUK�XtOUÆzKN_JKN\LsK� ��kM0_JKNfP�cGJKNX�GWY�GJISK��^_Ws5ILO»GWKNsuGWQS_WKNMN½SMVQSwLw�Yk_VG'bmYk_EY^Rt±aKqsuG
T�Y^RLOUfPO»Ga`k�'deKqMVwSOUGJK�GJISKqMVK,XtO»Æ¥K�_WK�\�sKNMNgLRzYcGWI¢i y ÉEÎ0F �c\�X¹àk��]��$ÉE� �  �K�_WK[MVILY� '\�GWY7MW��GJO�MVbm`�_WKNpoQSOP_JKNT�K�\oGWM
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�^_Ws5ISOUGJKqsuGWQS_JKqM��AßEK�\�sK^g' �K¹IL��]kK¹\SYcG�Yk\SfU`£MVILY� '\@GWIL��G7GJIL�cG�GJISK¢MVOUÃ@_WKNpoQSOP_JKNT�K�\oGWM$�^_JK¹_WKN�kMVYk\L�cRSfPK�RSQtG
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�^wSwSfPOPsN��GJOPY^\�GJI���G' ��kM�OU\oGJKN\LMJOU]kKrOP\�O»G5M0_JKqpkQLOU_WK�T�K�\oG5M6GWY$sY^T�T,QS\SO�s���GWOUYk\LM�ÈmOÌ� Kk�UgSGJISK�\xQST�RzK�_'Y^b
OP\x]^Yts��cGJOPY^\LM
wzK�_JbmY^_WT�KNXLÊ�_5��GWISK�_[GJIL�^\ÂO»G5M[_WKNpoQSOP_JKNT�K�\oGWM�GWY�MVGJY^_5�clkK$Y^_[wL_JYtsKqMJMJOP\SlL�¹h0ISK�lk_JO�X��cwSwLfUO�s��cGJOPY^\°fPK�\LXSM�O»G5MVKNf»b
 �K�fPf*GJY�s�Y^\tn�l^QS_5��GWOUYk\�OP\�GJISO�MET$�c\L\SK�_q�6FeMe��ISOUlkISfP`7OP\o]kYts���GWOUYk\t´¿OU\oGJKN\LMJOU]kKrXtO�MVGJ_WOURSQSGJKNX�YkRt±aKNsGe�cwSwSfPO�s���GWOUYk\%g
OUG,RzK�fPY^\SloM[GWY¹GJILK�sf��^MWM[Y^be�cwSwLfUO�s��cGJOPY^\LM[bmY^_� 'ILOPs5IÂ �K�K�ÃxwzKNsG�GWISK�i y ÉEÎ0F OU\LMVGW�^\oGJO���GJOPY^\°Y^bEFe� � i Ç GJY
K�ÃxILOURSOUGEOUGWM' �Y^_5MaG0wzK�_JbmY^_WT��^\LsKk�
h0ISK$lk_JO�X�MVKN_J]kK�_�QLMJKNX�OU\�GWISK$KÃtwzK�_WOUT�K�\oG5M�OPM[s�Y^\tn�l^QS_WKNX¢ 'O»GWI°�¹MVT$�cfPfCl^_WO�X@ÈÀMVOPÛ�K � |�Rx` � |kÊ��^\LX�GWISK
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grid server

ORBacus

Remote Host

tcp

libiiop.so

grid client

tcp

Mobile Host

denote process boundaries; arrows denote communication; box sizes
LEGEND: Solid rounded boxes denote node boundaries; dashed rounded boxes

reflect layer correspondence across protocol stacks.

þ'ñÀú�ÿ
î�ø�6a`�� �6ijY^\SnLl^QS_5��GWOUYk\ � �+��Y^RSOPfUK,ijfPOPK�\oG' 'O»GWISY^QtGeF>� � i Ç

s�fUOPK�\oG�Y^wzK�_5��GWKNM>Y^\�OP\LXtOP]xOPXSQL�cfCsKNfUf�MrY^\SK���G��7GJOPT�Kk�,h0ISO�Mr_JKqMVQLf»G5M>OP\�fPY�  T�K�T�Yk_J`�_WKNpoQSOP_JKNT�KN\oGWM>bmY^_rR�Y^GJI
wL�^_VGWOUKqM��EFef»GWISY^QLl^I¹l^_WO�XSMe�^_JK�Y^b¸GJK�\�QLMVKqX�GJY�wzK�_JbmY^_WT×wS_JYts�KNMWMVOP\Slc´¿OP\kGWK�\LMJOP]^KrGW�kMV¡tM�ÈÅK^� lL�Pg�f��c_Wl^K�´¿MWs��^fUKrT$��GW_JOUÃ
�^_JOUGJIST�K�GJO�s�M5Êug0GJILK�sfPOUKN\oG7�c\LXÄMJK�_W]^KN_�Q�MVKqXºISK�_WK¹ jKN_JK�s�Y^\tn�l^QS_WKNX¤GJYÂwzK�_JbmY^_WT Yk\SfP`¤T�OU\LOUT$�cfr�c_WO»GWIST�KGWOPs
Ykw�KN_W�cGJOPY^\LM�OP\�Yk_WXSK�_�GJY$T�OP\SOUT�O�MVK�wL_JYtsKqMJMJOP\Sl,_WKNpoQSOP_WK�T�K�\oGWMjbmYk_'R�Y^GJI�wL�c_JGJOPKNMN�
h0ISK�l^_WOPX�MJK�_W]^K�_'T$�^OU\oGW�^OU\�M'GJILK

10×10
lk_JO�X�YcbCOP\kGWK�lkK�_5M�g� 'ISOUfPK�GWISK[l^_WO�X¹sfPOUKN\kGrs`tsfPKNM0GWIS_WY^QSlkI���fUYxY^w��

y \éKq�^s5IÄOUGJKN_W�cGJOPY^\%g0GWISK¢s�fUOPK�\oG7n�_WMVG�OP\x]^Y^¡kKNM�GWISK¢MJK�_W]^KN_$GJY@Y^RtG5�cOP\ºGJISK�ISKNOUlkIkG��c\LXÄ 'O�XxGWIéYcb�GWISK�lk_JO�X*g
GWISK�\�OU\�s_WK�T�K�\oGWM���l^OP]^KN\¢s�K�fPfEÈÅsKNfUf

(4, 5)
 0�^MrQLMJKNX%g%RSQtG[�c\x`�s�K�fPfC jYkQSfPX�IL��]^K� �Y^_W¡^KNX�Ê'Rx`�OP\o]kY^¡xOP\Sl:t)\ i

bmYkfUfPY� jKqX�Rx`���h�\ i¥�ý3OU\L�^fUfP`^g�GJILK,sfPOPK�\oG>OP\x]^Y^¡kKNM�t)\ i7Yk\¹GJILK�T�YtXtO»n�KNX�s�K�fPf%GJY�Y^RtG5�cOP\�GJISK,\SK� ¶]��^fUQSKk�eh0ISK
fPYxY^w�OPMrKÃtKqsQtGWKNXÉ�tg |^|^|�GJOPT�KNM�OP\¢Yk_WXtKN_rGJY�Y^RtG5�cOP\¢T�KN�^\SOP\SlcbmQSf+n�l^QS_WKNMN� � \�Y^_5XtK�_>GJY�T�OU\LOUT�O�MVK�wS_WYtsKNMWMJOU\Sl
_WKNpoQSOP_JKNT�K�\oGWM7Y^\ÄGWISK�s�fUOPK�\oGqgeOUG� 0�^M�s5ISYkMJK�\ºGWY¤OP\Ls_WK�T�K�\oG�GJISK�MJ�^T�K�sKNfUf�_WK�wzKN��GWKNXtfP`£_W�cGJISKN_7GWIL�c\%gEbmY^_
K�Ãt�^T�wSfUKkg���_5�c\LXSY^T s�K�fPf�K�]kK�_W`$GJOPT�K^�0FEf�MVY�gLQLMJOP\Sl�GJISK,MJ�^T�K[s�K�fPf� 0�^M0QLMJKbmQLf
�^Me�$XtK�RSQLl^l^OP\Sl��^OPX*gLR�Kqs��cQ�MVK
GWISK[\xQST�RzK�_eYcbCOU\x]kYxsN��GWOUYk\LM�w�KN_VbmYk_JT�KNX�s�Y^QSf�X�KN�^MJOPfU`�R�K[K�ÃS�cT�OU\LKNX*��µEY�s��ks5ISOP\Sl�YcbC_JKqpoQSKNMVGWMNgS_WKNMJw�Yk\LMVKqM0Y^_
s�K�fPf%]��cfPQSKNM0 0�^M�QLMJKNX*�
Î�KNsN�cQLMJK�Ycb(OUGWM>MVOPT�wSfPOPs�O»Ga`kg�GWISK�lk_JO�X��cwSwLfUO�s��cGJOPY^\¹O�MeKq�^MJ`�GJY�OUT�wSfPK�T�KN\kGrQLMJOU\Sl��$l^OP]^KN\¹OUT�wSfPK�T�K�\oG5��GJOPY^\

Y^b'i y ÉEÎ0F[�*h0ISK$s�fUOPK�\oG[�c\LX¢MVKN_J]kK�_r jKN_JK�OPT�wLfUKNT�KN\oGJKNX�bmY^_�Kq�^s5I�Y^b6GWISK�Ga jY�i y ÉEÎ0F bm_5�cT�KN jYk_J¡tM>QLMVKqX*�
h0ISK�bmQL\LsuGWOUYk\L�cfPO»Ga`7Ycb3GJISK�Ga �Y�OUT�wSfPK�T�K�\oG5��GJOPY^\�M0OPM0O�XtK�\oGWOPsN�cfÌ�

E®¸Í·¹¸�ù � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� ·�Ã � úÍ½ÐÀ&��¾BÈV� ¾SBýÀ·9;?7ÇA½Ð¾SBýÈ¢Áý¾ »�$ ½Q� �
3OPl^QS_WK¯�S� {�MJISY� EM0GJILK�l^_WO�X��^wSwSfPOPsN��GWOUYk\�s�Y^\tn�l^QS_WKNX� 'OUGJISYkQtGrF>� � i Ç MJQSwSwzY^_JGN�'h0ISK[lk_JO�X¹sfPOPK�\oGe_WKNMJOPXtKqM'Y^\
GWISK[��ß¶�c\�X7GWISK[MJK�_W]^K�_�Y^\�GJILK[ÉEß[�zh0ISK�_WK�OPM0\SY$��â�RzKNs��^QLMJKr\LY�Fe� � i Ç MJQSwSwzY^_JG'OPM'wL_JKqMVKN\kGq�
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libiiop.so

tcp

Mobile Host

ORBacus

Remote Host

tcp

grid server grid client

denote process boundaries; arrows denote communication; box sizes
LEGEND: Solid rounded boxes denote node boundaries; dashed rounded boxes

reflect layer correspondence across protocol stacks.

þ'ñÀú�ÿ
î�ø�6a`Â# �6ijYk\tnLl^QL_W�cGJOPY^\�{S�(�¹Y^RLOUfPK[ÁxK�_W]^KN_� 'OUGJILY^QtGeF>� � i Ç
E®¸Í·¹¸æÿ � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� º�Ã À À%DQ�¢À%D ÈV� ¾SBýÀ·9;?7ÇA½Ð¾SBýÈ¢Áý¾ »�$ ½>� �
3OPl^QS_WK��S� }�MVISY� EM�GWISK�l^_WO�X��^wSwSfPOPsN��GWOUYk\�s�Y^\tnLlkQS_WKNX� 'O»GWISY^QtGeF>� � i Ç MJQSwSwzY^_JGN�6h0ILK�l^_WOPX�MJK�_W]^K�_0_WKNMJOPXSKNM0Y^\
GWISK���ß¶�^\LX�GJISK[s�fUOPK�\oGEY^\�GWISK[ÉEß[�zFeM'OP\¹sYk\tnLl^QL_W�cGJOPY^\ � gtGJILK�_WKrO�M'\SY��¢â RzKNsN�cQLMJK�\SY$Fe� � i Ç MVQSwLw�Yk_VG
O�M'wS_WKNMJK�\oGN�

E®¸Í·¹¸w" � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� ù�Ã � úÍ½ÐÀ&��¾BÈV� ¾SBýÀ·9;?7ÇA½Ð¾SB »�$ ½Q� � :$�>< ���1À¶9 /
3OPl^QS_WK��L� ��MJISY� EM[GJISK�l^_WOPXÂ�^wSwSfPOPsN��GWOUYk\ÂsY^\SnLl^QS_WKNX� 'OUGJI¤GJISK�sfPOUKN\oG,Y^\ÂGJISK���ßá�^\LX�GWISK�MJK�_W]^KN_�Y^\�GWISK
ÉEß�� y \£GJILK���ß[g6GJISK¹lk_JO�X@s�fUOPK�\oG��^\LX¤GJISK����¶XS�cKNT�Yk\º_JQS\º�^M7MVKNwL�c_5��GWK�wS_WYtsKqMJMJKNMN�éh0ISK¹l^_WO�X£s�fUOPK�\oG
O�M�fUOP\S¡kKNX£XtOU_WKNsGJfP`Â 'OUGJI£GJISK �J� y v³��OURL_W�^_J`k�@h0ISK�Á?- �V� y v³�%OPRS_W�^_J`°O�M�\SY^G�_WKNpoQSOP_WKNX*g(RzKNsN�cQLMJK¹sfPOUKN\oGWM$XtY
\SY^G[_JKqpoQSOU_WK$�^XSXS_JKqMJM>GJ_5�c\�MVf���GWOUYk\%�$ÎjKqs��^QLMVK�\SY�Á?- �V� y v¶�%OPRS_5�c_W`��cwSwzKN�^_WM�Yk\�GWISK7��ß�g����ÄsN�cfPfURL�ks5¡tMr�^_JK
\SY^G�_WKNpoQSOP_JKqX*g3�^\LX�GJILK�sfPOPK�\oG�O�M�GJILK�_WKbmY^_WK�fPOU\L¡^KNX� 'OUGJIÂ��T�YkRSOPfUOUGa`o´ÌQS\��� ��^_JK�]^KN_WMJOPY^\�Ycb0GJISK����é��OURS_5�c_W`
Èâc)VD}�q(c'q)s g.qtÛ�©�h�ZxÊu��h0ISO�M�]^KN_WMJOUYk\�Y^bjGWISK7���Ä��OURS_5�c_W`�IL�kM��¹MVT$�^fUfPK�_�bmYxYcGWwS_WOU\oG�GJI��c\�GJISK7T�YkRSOPfUOUGa`o´¿�� 0�c_WK
]kK�_5MVOPY^\�È�c?VD}�q(c'q?s gRqHgd©�h�ZoÊ
RSQSGes��c\L\SYcG0OPMWMJQSK�s��cfPfPRL�^s5¡tMN� y \�GJISK���â�gSGJISK����°XS�^K�T�Y^\�T�KNXtO���GWKNM0RzKGa �K�K�\
GWISK,��ß��c\LX¹ÉEß>MEOP\¹GJILK[QLMJQL�cf
T��^\S\SKN_N�0µEY�Á,- �V� y vÄ_WKNXSOU_WKNsGJOPY^\¹XS�cKNT�Y^\��cwLw�Kq�c_5M'Y^\�GJILK,��â�g�R�Kqs��cQ�MVK
\SY�T�Y^RLOUfPK�MVKN_J]kK�_�KÃtOPMVGWMN� y \7GWISK�ÉEß[gxGWISK�l^_WO�X7MJK�_W]^K�_�O�M0RSQSOPf»G' 'OUGJI�GJISK y ÉEÎ0�ksQLM6bm_W�^T�K� �Y^_W¡z� � GE�^sNsK�wSGWM
OP\LsYkT�OU\Sl�OP\x]^Yts��cGJOPY^\LM�]xOP�,GWISK y ÉEÎ0�^s�QLM0OUT�wSfPK�T�KN\kG5��GWOUYk\�Y^b �J� y v£Y�]kK�_0heijv+�

E®¸Í·¹¸FE � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� ÿÆÃ À À%DQ�¢À%D ÈV� ¾SBýÀ·9;?7ÇA½Ð¾SB »�$ ½Q� � :$�>< ���ýÀ·9 /
3OPl^QS_WK��L� �¹MJISY� EM[GJISK�l^_WOPXÂ�^wSwSfPOPsN��GWOUYk\ÂsY^\SnLl^QS_WKNX� 'OUGJI¤GJISK�MVKN_J]kK�_[Yk\°GJILK���ß×�c\LX°GJISK�sfPOUKN\kG�Y^\�GWISK
ÉEß�� y \�GWISK7��ß�g�GWISK�lk_JO�X°MVKN_J]kK�_[�^\LX�GJISK����éXS�^K�T�Y^\�_WQS\°OP\¤MVKNwL�c_5��GWK�wS_JYts�KNMWMVKqM���ZeMJQL�cfPfP`^gC��MJK�_W]^K�_
QLMJOP\Sl7GWISK �V� y vA�
��`^KN_e �Y^QSf�X¹RzK�fPOP\S¡^KqX¹ 'O»GWI�GWISK �V� y vA��OURL_W�^_J`°È�c?VD}(V�V5Z°��©�h�ZoÊjRSQSGrRzKNsN�cQLMJK�GWISK�T�YkRSOPfUK
MJK�_W]^KN_C_JKqpkQLOU_WKNMC�kXSXt_WKNMWM3GJ_5�c\LMJfP�cGJOPY^\%gkO»GjOPMCfPOP\S¡^KqX� 'O»GWI�GJISK>Á,- �V� y v°��OURS_5�c_W`7Èâc)VD}Hh�V�V!V�Z°��©�h�ZxÊ¥OP\LMVGJKq�^X*�Ch0ISK
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grid server

denote process boundaries; arrows denote communication; box sizes
LEGEND: Solid rounded boxes denote node boundaries; dashed rounded boxes

reflect layer correspondence across protocol stacks.
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þ'ñÅúzÿ�î�ø�6&`�� �(ijYk\tnLlkQS_W�cGJOPY^\�}S�(�¹YkRSOUfPK�ijfUOPK�\oGE 'OUGJI¹Fe� � i Ç �c\LX y \SK[��â
Á?- �V� y v���OURL_W�^_J`>OPM3�ET�Y^RLOUfPO»Ga`o´¾�� ��^_JKC�^wSwSfPOPsN��GJOPY^\[�^\LX�O�M*GWISK�_WKbmYk_JK(fPOP\S¡^KqX� 'O»GWI��E]kK�_5MVOPY^\�Y^btGJISK����7��OURS_5�c_W`
GWIL��G>sN�c\�OPMWMJQSK[s��^fUfPRL�^s5¡tM�È�c?VD}�q(c�q?s g.qHg5©�h�ZxÊu�3h0ISOPMEfUOPRS_5�c_W`7sYkT�T,QS\SO�s��cGJKNM0 'OUGJI�GWISK����°XS�^K�T�Y^\�� y \7GWISK
��â�goGWISK[Á?- �J� y v¤_WKNXtOP_JKqsuGWOUYk\�XS�cKNT�Yk\¢ÈÐh�V�V�Z°��q?t�dtÊ+�c\�X�GJISK����¢XS�cKNT�Y^\7_WQS\7�kM0MVKNwL�c_5��GWKEwS_WYxs�KNMWMVKqM��+h0ISK
f���GJGJK�_rsYkT�T,QS\SO�s��cGJKNME 'O»GWI�GJISK����ÂXS�cKNT�Y^\¹Y^\�GWISK���ß�]oO���GJILK�Zed>vÄGJ_5�c\�MVwzY^_JGET�YxXSQSfUK,�c\LX� 'OUGJI�ÉeßeM
]xO��¢heijv+� � G�O�MWMVQSKqM�QLwzsN�cfPfPM,GJY¢GJILK�Á?- �V� y v¯_JKqXtOU_WKNsGJOPY^\¤XL�cK�T�Yk\%� y \°GJISK¹ÉEß�g3GJISK�l^_WOPX¤sfPOUKN\kG�O�M,RLQSOUfUG
 'OUGJI�GJILK y ÉEÎ0�^sQ�Mrbm_W�^T�KN jYk_J¡¥� � G[QLMVKqM�GJILK y ÉeÎ��ksQLM�OPT�wSfPK�T�K�\oGW�cGJOPY^\�Ycb �V� y vHGJY¹s�Y^T�T�QS\LOPsN��GJK� 'OUGJI
GWISK[l^_WO�X�MJK�_W]^KN_0Y�]^K�_Eheijv+�zh0ISOPMEIL�cwSwzK�\�M0GJIS_WY^QLl^I�GJISK�Á?- �J� y v£_WKNXSOU_WKNsGJOPY^\�XS�cKNT�Yk\�OU\���T$�c\S\LK�_'GWIL��GeO�M
GW_W�^\LMVw��c_WK�\oGjGWY y ÉEÎ0�^s�QLM0�c\LX7GJISK[s�fUOPK�\oGq�

E®¸Í·¹¸�¢ � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� "�Ã � úÍ½ÐÀ&��¾BÈV� ¾SBýÀ·9;?7ÇA½Ð¾SB »�$ ½Q� � :$�><��¯ÇÉÈ³9 / =
3OPl^QS_WK0�L� �[MJISY� EM(GJISK>l^_WOPX$�^wSwSfPOPsN��GJOPY^\�s�Y^\tn�l^QS_WKNX� 'OUGJI7GJISKrsfPOUKN\kG�Y^\$GWISK>��ßA�^\LX�GJILK>MJK�_W]^K�_6Y^\$GWISK>ÉEß��
h0ISK,sY^\SnLl^QS_5��GWOUYk\�O�MEO�XtKN\kGWOPsN�cf�GJY�sYk\tnLlkQS_W�cGJOPY^\¹}� 'OUGJI�GJILK,�^XLXtO»GWOUYk\�GJIL�cGeGJILK���ß¶T�Y�]^KqM0bm_WY^Tá�¢â � GJY
��â�{���b¸GWK�_>GJISK�sfPOUKN\oGrIL�kMeYkw�KN\SKNX¹GJISK�sYk\S\SKNsGJOPY^\¹GWY7GWISK,MJK�_W]^KN_N�rh0ISO�M>_WKNMJQSfUGWMeOU\��$GJQL\S\SK�f+RzK�OP\Sl�MVK�G>QSw
RzKGa �K�KN\7GWISK�Ga jY���â�MN�(µEY�Á?- �V� y v£_JKqXtOU_WKNsGJOPY^\�XS�cKNT�Y^\LM0�c_WK�MVISY� '\�Y^\�GJISK[�¢â�M�gtRzKNsN�cQLMJKrGJISKN`��c_WKr\SYcG
_WKNpoQSOP_JKqX�bmYk_EsfPOUKN\oG0T�YkRSOUfPOUGa`^�
�¹YkRSOPfUOUGa`¢Y^b0GJISK���ß"bm_WY^T ��â � GWY¢��â�{�O�M�GW_JOPl^lkK�_WKNX�Rx`¢Q�MVOP\Sl VD�Hf*s)g,V'XHh8]Ri,_�Y^\Â�¢â � GJY¢wS_JKN]^KN\kG

s�Y^T�T�QS\LOPsN��GJOPY^\, 'O»GWI[GWISK'��ß[� � \,GJISO�M3 ���`kg��>RS_WY^¡kK�\�s�Y^\S\SKqsuGWOUYk\�RzKGa �K�K�\�GJISK0��ßº�c\�X���â � OPM+MJOUT,QSf���GJKqX*�
ËÄISKN\�O»GeXtO�MWsY�]^KN_WMjGWIL��GE��â � IL�kM0R�KqsYkT�K�QS\L_JKq�^s5IL�^RSfUKkgoGJISK[��ß¶s�Y^\S\LKNsuG5M�GJY���â�{,OP\LMVGJKN�kX*�
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reflect layer correspondence across protocol stacks.
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þ'ñÅúzÿ�î�ø	6&`Â2 �6ijY^\tn�l^QS_5��GWOUYk\��L�(�¹YkRSOPfUK[ÁxKN_J]kK�_0 'O»GWI¹Fe� � i Ç �^\LX y \SK���â
E®¸Í·¹¸Fò � ÈV�ÆÇ �¢ÁeDS:F¾�½§ÈV� E�Ã À À%DQ�¢À%D ÈV� ¾SBýÀ·9;?7ÇA½Ð¾SB »�$ ½Q� � :$�>< ��Ç Èç9 / =
3OPl^QS_WK0�L�"��MJISY� EM(GJISK>l^_WOPX$�^wSwSfPOPsN��GJOPY^\�s�Y^\tn�l^QS_WKNX� 'OUGJI7GJISKrMVKN_J]kK�_(Yk\$GJISKr��ßH�c\LX�GWISK>s�fUOPK�\oG�Y^\$GWISK>ÉEß��
h0ISKrsYk\tnLl^QL_W�cGJOPY^\$O�M6O�XtK�\oGWOPsN�cf�GJY,s�Y^\tn�l^QS_5��GWOUYk\��, 'O»GWI�GWISK>�kXSXtOUGJOPY^\$GWIL��GjGJISK���ßéI��^MjT�Y�]kKNX�bm_WY^T"��â �
GWY���â�{,��b¸GWK�_jGJISK�MJK�_W]^KN_6_WKbmK�_WK�\�sKe 0�^MjY^RSGW�cOP\SKqX�Rx`�GJISK�sfPOPK�\oGN�+ËÄISKN\�GJILK�s�fUOPK�\oG'��GJGJK�T�wtG5MjGJY�OU\x]^Yk¡^K'GWISK
MJK�_W]^KN_�ÈÀ�c_W_JY�  � ÊugtOUGEO�M0_JKqXtOU_WKNsGJKqX�GWY���â�{�ÈÅ�c_W_WY� A{^Ê�
F>MebmYk_�sY^\SnLl^QS_5��GWOUYk\	�tg¹VD�Hf*s)g,V'XHh8]Ri,_[�^_JK,QLMVKqX�Yk\¢��â � GJY�MVOPT�QLfP�cGJK���RS_WY^¡kK�\�s�Y^\S\SKqsuGWOUYk\�RzKGa �K�K�\

GWISK���ßá�^\LXÂ��â � Ro`�wS_WK�]kK�\oGJOP\Sl��¢â � bm_WY^T sYkT�T,QS\SO�s��cGJOP\Sl� 'OUGJI°GWISK���ß[�Ch0ISO�M,sN�cQLMJKNM[GJISK���ß GJY
s�Y^\S\SKqsuG'GWY��¢â�{�OP\LMVGJKq�^X�Ycb+��â � �

Aw¬�´ 2 �������&j1�	3��[��)S���®[�'� � �31[��8%��1��+�'��&j�
FewSwSfPOPsN��GJOPY^\S´ÌfPK�]kK�fCGW_W�^\LMVw��c_WK�\Ls�`�OPM[GJISK�KÃxGJKN\oG[GJY� 'ILOPs5I�GJILK��cwLwSfUO�s��cGJOPY^\°s��^\°_JKNT$�cOP\�QL\L�� ��^_JK�GWIL��G[GWISK
YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX>T�OPXSXSfUKN ��^_JK3bm_5�cT�K� �Y^_W¡ERzK�OP\Sl'QLMJKNXrOPM
�c\�Fe� � i Ç OU\�MaG5�c\oGJO���GWOUYk\%g�OÌ� Kk�Ug��0T�Y^RLOUfPO»Ga`o´¾�cQSlkT�K�\oGJKqX
bm_5�cT�K� �Y^_W¡¥�
h0ISO�M0MVKqsuGWOUYk\7KÃS�^T�OP\SKqM(Ga �Y�¡xOP\LXSMjYcb
�^wSwSfPOPsN��GJOPY^\S´ÌfPK�]kK�fSGW_W�^\LMJwL�c_WK�\Ls�`¥�%bmQS\LsGJOPY^\L�^f*�c\LX7w�KN_VbmYk_V´
T$�c\�sK�GJ_5�c\LMJwL�^_JKN\Ls`k��h0ISK�bmY^_WT�K�_+IL�^M3GWY�XtY� 'O»GWI�GWISK'KÃxGJKN\oG3GWY� 'ISOPs5I��cwLwSfUO�s��cGJOPY^\�XtK�]kK�fPY^wzK�_5M3sN�c\,_JKNT��^OU\
QS\��� ��^_JK>Ycb�GWISK�T�Y^RSOPfUOUGa`7MJQSwSwzY^_JG�wL_JY�]xO�XtKNX7Ro`�GJISK�Fe� � i Ç OP\LMVGW�^\kGWOP�cGJOPY^\%�Ch0ISK�f���GJGJK�_'I��^MjGJY$XtY� 'O»GWI7GWISK
_WQS\oGJOPT�KjYkw�KN_W�cGJOPY^\[Y^bSGJISK0�cwLwSfUO�s��cGJOPY^\%g�OÌ� K^�Pg�ISY� °GJILKjT�Y^RLOUfPO»Ga`[MJQSwSwzY^_JG3bm_W�^T�KN jYk_J¡���Æ¥KNsGWM�GJISK'�^wSwSfPOPsN��GJOPY^\�½ M
_WKNMJY^QS_5sK�QLMW�clkK��c\LX�wzK�_JbmY^_WT��^\LsKk�6h0IS_WK�K�Ga`xwzKNM'Y^b+_WKNMJY^QL_Ws�KNM0�c_WK���Æ¥KNsuGWKNX*�jT�K�T�Y^_W`^gSwL_JYtsKqMJMJOP\Sl��^\LX�\SK�GV´
 �Y^_W¡�_JKqMVYkQS_Ws�KNMN�
h0ISO�M'MJKNsuGWOUYk\�fPYoYk¡tM6n�_WMVG0�cGjGWISKrbmQS\LsGJOPY^\L�^fzO�MWMVQSKqM0�c\LX�GJISKN\�OP\�GWQS_J\���G�GJILKeGWIS_JKNKrGa`owzKNM�Y^b
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MG2 and its open connection
to the RH is being tunneled.

The MH has moved from MG1 to

grid server

denote communications; box sizes
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denote process boundaries; arrows

Solid rounded boxes denote node
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þ'ñÅúzÿ�î�ø	6&`ü6 �6ijY^\tn�l^QS_5��GWOUYk\��t�(�¹YkRSOPfUK�ijfPOUKN\kGE 'OUGJI¹F>� � i Ç �c\LX�h
 jY���â�M
wzK�_JbmY^_WT$�c\Ls�K0GJ_5�c\LMJwL�c_WK�\�s`^�3Î�KNs��^QLMJK ��£Í���)���?�5£Í�©�4�©� OPMj��wS_JYkw�KN_VGa`,Ycb%��wL�^_VGWOPs�QSfP�^_(OP\LMaG5�c\oGJO���GWOUYk\�Ycb%Fe� � i Ç g
_5��GWISK�_>GJIL�^\�Ycb6GJISK��c_5s5ISO»GWKNsGJQS_WK�OUGWMJK�fUbagzGJISO�M�MVKqsuGJOPY^\¢�^MWMVKqMJMJKNMEGJISK,fUKN]^K�f3Ycb��cwSwSfPO�s���GWOUYk\t´¿fUKN]^K�f�GJ_5�c\LMJwL�^_JKN\Ls`
Y^ÆzKN_JKqX�Rx`�GJISK�i y ÉEÎ0FAOU\�MaG5�c\oGJO���GWOUYk\7wS_WKNMJK�\oGJKqX$OP\�s5IL�^wtGJKN_®�S�Ch0ISK�OU\LMVGW�^\oGJO���GJOPY^\7OPM's�Y^\tnLlkQS_WKNX$ 'OUGJI�Ga jY
h
_W�^\LMJw�Yk_VG��¹YtXtQSfPKNMNgCGJISK��¹YkRSOUfPOUGa`��
��`^KN_,�c\�X°GJILK�Á?- �V� y vç����`^KN_N��h0ISK�dT- �V� y vç����`^KN_� 0�^M�wS_JKqMVKN\oGJKNX
�kM��^\ÂY^QSGJfPOU\SK�Y^\LfU`Â�^\LXÂO�M,GJISKN_JK�bmY^_WK7\SY^G�KN]��^fUQ���GJKqXÂOP\¤_WK�f���GWOUYk\°GJY��cwSwLfUO�s��cGJOPY^\t´¿fUKN]^KNf(GJ_5�c\�MVwL�^_JKN\Ls`k�°FeM
��wS_WK�fPOUT�OP\L�c_W`¹\SYcGWK�GWY7GWISK�w�KN_VbmYk_JT$�^\LsK��c\L�^fU`tMJOPMNg¥O»G�O�Mr jYk_VGWI¢sf��c_WOUbm`oOP\Sl� 'IL��G�OPM�T�Kq�c\oGrRx`¹Y�]kK�_WISKN�kX�OU\
GWK�_WT�M0Y^b ¡Î�©¡þ��£R�*�(�4£Í�'���R���R���!¨ �c\LX �4�©���¢�5£Í¦ _WKNMJY^QS_5sKqM��
� øxûÂõ�î*GÂõxò�øoî5�
øxïSù OPM�GJISK��^T�Y^QS\oG�Ycb[ÉE�^\LXtYkT�F's�s�KNMWM��¹KNT�Yk_J`HÈÅÉEF>��Ê�s�Y^\LMJQST�KNX£Rx`@GJISK�F>� � i Ç

sYkT�wzY^\LK�\oGWM's�Y^T�wL�c_WKNX�GJY�GWIL��Ges�Y^\LMJQST�KNX�Rx`7�c\�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WKrbm_W�^T�K� �Y^_W¡,GWIL��GEI��^M
\SYcG�R�KNK�\ÄT�Y^RSOPfPO»Ga`o´¿K�\L�^RSfUKqX*�·�¹K�T�Y^_W`¤Y�]kK�_WISKN�kXÂO�M�T�KN�kMVQL_JKqX@OP\ÄRx`oGJKNM�Y^_�¡xOPfUYkRo`oGWKNMN�HÉ'K�GW�^OU\SOP\Sl
w�KN_VbmYk_JT$�^\LsK�GJ_5�c\LMJwL�c_WK�\�s`�GJIS_WY^QLl^I�T�OP\SOPT�O�MJOU\Sl�T�K�T�Yk_J`�s�Y^\LMJQST�wtGJOPY^\�Ycb�Fe� � i Ç s�Y^T�w�Yk\SK�\oG5M>O�M
OUT�wzY^_JGW�^\kG'OP\�Y^_5XtK�_�GJY$�kXSXt_WKNMWM�GJISK�fPOUT�OUGJKqX�MVGJYk_W�^l^K�s��^wL�^s�O»Ga`�ÈÀMVKqsuGJOPY^\¹{t� }S� �oÊjY^b
T�Y^RSOPfPK[XtK�]xO�sKNMN�

p î�õ%ðkøoìqìqñÅô3ú�õxòzøoî*�3øxïSù O�M'GJILK�ijv6Z·GWOUT�K�Q�MVKqX�Rx`�GJISK,Fe� � i Ç s�Y^T�wzY^\SKN\kG5M0GJY7w�KN_VbmYk_JT GJISKNOU_'bmQL\LsuGWOUYk\LM
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þ'ñÀú�ÿ
î�ø�6a`�3 �6ijY^\SnLl^QS_5��GWOUYk\��L�+��Y^RSOPfUK�ÁtK�_W]^K�_0 'OUGJI¹Fe� � i Ç �c\LX�h� �Y$��â�M

XtQS_WOU\Ll�GWISK�Y^wzK�_5��GJOPY^\¤Ycbr�^\@�^wSwSfPOPsN��GJOPY^\��ÂË¢K�T�KN�kMVQL_JK�wS_WYxs�KNMWMVOP\Sl¢Y�]^K�_WISKq�^X°�^M��¢GJOPT�K¹XtK�f���`�OU\
MVKqsYk\LXSM�Y^_�T�OPfPfUO�MVKqsYk\LXSMN� É'KG5�cOP\SOP\Sl@wzK�_JbmY^_WT$�c\Ls�K�GW_W�^\LMVw��c_WK�\Ls�`@Rx`ÄT�OU\LOUT�O�MVOP\Sl£GJISK�wS_WYtsKNMWMJOU\Sl
w�Y� �K�_+QLMJKNX�Rx`,F>� � i Ç s�Y^T�w�Yk\SK�\oG5M+OPMCOPT�w�Yk_VG5�c\oGCOU\$Yk_WXSK�_3GJY[�kXSXt_WKNMWM3GJISK'fPOUT�OUGJKqX�wS_JYts�KNMWMVOP\Slrw�Y� �K�_
ÈÅMJKNsGJOPY^\¹{t� }S�"�^ÊjYcb3T�YkRSOPfUK[XtKN]xOPs�KNMN�

¦ øoí5ö�õ�îqóºõxò�øoî5�3øoïLù OPMjGJILKr�^T�YkQS\oGjY^b*GJ_5��Þ�sesN�cQLMJKNX$Rx`�GJILKrF>� � i Ç s�Y^T�wzY^\SKN\kG5MjXSQS_JOP\Sl�GJISKrY^wzK�_5��GWOUYk\
Ycbt�c\��cwLwSfUO�s��cGJOPY^\�sYkT�wL�c_WKNXeGJY0GWISKCGJ_5��Þ�sCsN�cQLMJKNXrRx`>�^\rYkRt±aKNsGV´¿Y^_WOUKN\oGJKNX>T�OPXLXtfUKN ��^_JK3bm_5�cT�K� �Y^_W¡0GJI���G
IL�^M6\SYcG�R�KNK�\�T�YkRSOPfUOUGa`o´ÌKN\L�cRSfPKNX%�3h0ISO�Me¼ F>� � i Ç GW_W�cÞ�sc½^O�M�XtQSKEGWY�v6drZHISKN�kXtK�_5MNgk�^s5¡x\SY� 'fPKNXSl^K�T�KN\kG5M�g
KG5sc�·µEKGa �Y^_W¡¤Y�]kK�_WISKN�kXÂO�M�T�KN�kMVQL_JKqX@OP\ÄRx`oGJKNM�Y^_�¡xOPfUYkRo`oGWKNMN�A�¹OP\SOPT�O�MJOU\SlÂGJISK��kXSXtOUGJOPY^\L�^f'GJ_5��Þ�s
s��^QLMVKqX[Rx`[Fe� � i Ç sY^T�wzY^\SKN\oGWM3OPM3OPT�w�Yk_VG5�c\oGCOU\�Y^_5XtK�_
GJY��kXSXt_WKNMWM%GWISK0fUY� ÂR��c\LXt 'O�XxGWI�ÈÀMVKqsuGJOPY^\${t� �L� }kÊ
s5IL�cfPfPK�\SlkK^�
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E®¸�º®¸§· Ä Á��0¼4¾)½ÐÈV�e:^úÒ��DS:$�e=%
e:+D)À��1¼('
h0ISO�M�MJKNsuGWOUYk\�XSOPMWsQLMWMJKNMrGJILK$KÃxGJKN\kG�GWY� 'ILOPs5I¢GJISK$T�YkRSOUfPOUGa`�MVQLwSw�Yk_VG�wS_WY�]xOPXSKNX�Rx`�F>� � i Ç _WK�T$�cOP\LMrGJ_5�c\�Ma´
wL�^_JKN\oGeGJY7GJISK��cwSwLfUO�s��cGJOPY^\�XtKN]^KNfUYkw�KN_N�eh0ILOPM>OPMr��wLQS_JKNfU`¹�^\L�cfP`oGJO�s��cf
K�]��cfPQL�cGJOPY^\%�rh0ISK�OP\LMVGW�c\oGWOP�cGJOPY^\¹YcbCGWISK
�¹YkRSOPfUOUGa`��c\�X�Á,- �V� y v�����`kK�_5M3wS_JKqMVKN\oGJKNX,OP\�s5IL�^wtGJKN_¢�>OPMCK�ÃS�cT�OU\LKNX��c\LX�sYkT�w��c_WKNX�GWY�GJISKEÎ�KN_J¡kK�fPK�`�ÁxYts5¡^K�GWM
�^\LX �J� y vA����`kK�_5M�gz 'ISO�s5I¢�^_JK�GJISK�fP��`kK�_5ME 'ISYoMVK�bmQS\LsGJOPY^\L�^fUOUGa`�GJISK����£�c\LX�Á?- �J� y vA�
��`^K�_5ME�^_JK�XtKNMJOUlk\SKNX
GWY$_JKNwSfP�ksKk�

� õ�ë+ñÅ÷ÅñÅí�G ü ï G�øoî
h0ISK,���°O�MEOP\kGWK�\LXSKNX�GWY��^suGr�^ME�$_WK�wLfP�ksK�T�KN\kG'bmYk_>�$MVGW�^\LXS�c_5X�OUT�wSfPK�T�KN\kG5��GWOUYk\¹Ycb(Î�K�_W¡^K�fPK�`�ÁxYts5¡^KG5M0GJI���G
wS_WY�]xOPXSKNM'GW_W�^\LMJwL�c_WK�\oGeT�Y^RLOUfPO»Ga`�MJQSwSwzY^_JGeGWY�T�YkRSOUfPOUGa`k´¿QS\L�� 0�c_WK[�cwLwSfUO�s��cGJOPY^\LMN� � \�GJILOPM�MJKNsuGWOUYk\� �K�KÃS�^T�OP\SK
GWISK�GJ_5�c\LMJwL�c_WK�\�s`�Ycb>GJISO�M$�cwSwL_JYo�^s5IÂRx`¤XtO�MWsQLMWMVOP\Sl�sYkT�w���GJOPRSOPfUOUGa`° 'OUGJI£GJISK¹Î�K�_W¡^KNfUKN`ÂÁxYts5¡^KG5M�FEv � �c\LX
GWISK�MVYkQS_5sK$sYtXtK$T�YtXtOUn�s��cGJOPY^\LM�_WKNpoQSOP_JKqX�GWY¹_JKNwSf��^sK�Î�K�_W¡^KNfUKN`�MVYts5¡kKGWMr 'OUGJI°���ÄMJYts5¡^KG5MrbmY^_�Ga �Y¹MJ�^T�wLfUK
�^wSwSfPOPsN��GJOPY^\�M��$h0ISO�M[XtO�MJs�QLMWMVOPY^\�s��c\�RzK�MVKNK�\°�^M��^\¢K�ÃoGWK�\LMJOPY^\�Ycb6GWISK�XtO�MJs�QLMWMVOPY^\�Ycb'���ºMVYts5¡kKG[MVKNT$�c\oGJO�s�M
wS_WKNMJK�\oGWKNX�OU\¹MJKNsuGWOUYk\���� �S� �S�
� \ºl^KN\SK�_5�cfÌgjGJISK����¶OUT�wSfPK�T�KN\kG5M�GJILK�T�YkMVG�RL�^MJOPs¹MJYts5¡^K�G$bmQS\LsuGWOUYk\LM�GWYÂ jYk_J¡¤OU\£GJILK�QLMJQL�cfET$�^\S\SK�_q�

���ºMJYts5¡^KG5M>�^_JK�Y^wzK�\LKNX��^\LX�s�fUYoMVKqX��kM> 'OUGJI���MaG5�c\LXS�^_WX�OUT�wSfPK�T�KN\kG5��GWOUYk\�Ycb0Î�K�_W¡^K�fPK�`�ÁxYts5¡kKGWMN�����^¡xOU\Sl
YkQtGJlkY^OP\Sl[sYk\S\SKNsGJOPY^\LMj�c\LX�wzK�_JbmY^_WT�OU\Ll[_JKq�^X��c\�X� '_JOUGJK>Y^wzK�_5��GJOPY^\�MCIL��]^K0GWISKeQ�MVQL�^f�MJK�T$�c\oGWOPsNM�gkKÃSsKNwtG(GJI���G
GWISK�Ykw�KN_W�cGJOPY^\LM[ 'OUfPf0RSfUYts5¡�OU\�XtKnL\LO»GWK�fP`° 'ISK�\°GWISK���ß O�M�\LYcG�s�Y^\S\LKNsuGWKNX�GWY¢�^\Â��â��'ÈmËÄOUGJI@�¢MaG5�c\LXL�c_5X
ÁxYts5¡kKGWM(OUT�wSfPK�T�K�\oG5��GJOPY^\�M�goMVQLs5I$s�Y^\S\SKqsuGWOUYk\LMC 'OPfUfLGJOPT�KeY^QtGq� Ê,h0ISO�MCOPMj�rbmKN�cGJQS_WK'Ycb¥GJILKe���(�oßEY� �K�]kK�_qg�GJISKN_JK
�^_JK���\xQST�RzK�_'Y^b+XtOUÆ¥K�_WK�\Ls�KNM�bm_WY^T MVGW�^\LXS�c_5X�ÁxYts5¡^KG'MJK�T$�c\oGJO�s�MN�

� �'h0ISK�����Yk\SfP`�MJQSwSwzY^_JGWM0heijv£MVYts5¡^K�GWMN�3Z>devºMJYxs5¡kKG5Mj�^_JK>\SYcG'MVQLwSw�Yk_VGWKNX*�(ÁxOP\Ls�KeGWISKr����O�M0XtKNMJOUlk\SKNX
bmY^_jGJISK>wSQS_Ww�YoMVK>Ycb�MJQSwSwzY^_JGJOP\Sl�YkRt±aKNsGV´¿Y^_WOUKN\oGJKNX�T�O�XSXtfPK� 0�c_WK^go jKrXtY�\LYcG�s�Y^\LMJO�XtK�_6GJISO�M0sY^T�wL�cGJOPRSOPfUOUGa`
wS_WY^RSfPK�T���RSOUl�O�MJMJQSK^�,É'K�T�YcGWK,OP\x]^Yts��cGJOPY^\�wL_JY^GJYtsYkfPM>�c_WK�Ga`xwSO�s��^fUfP`�KN�^MJOPK�_>GJY�OUT�wSfPK�T�K�\oG�Y�]^KN_>heijv
GJIL�^\�Z>dev+�

{t�'h0ISKz}(V�X)d¹]SÉ,_jYkw�KN_W�cGJOPY^\�I��^M3\SY�KÆ¥KNsG+Yk\�GWISKE��ß�g�OÀ� K^�Pg^XtYxKNM+\LYcG(�^sGJQL�^fUfP`�RSOP\LX,GJISK'MJYxs5¡kKG3GJY��rl^OP]^KN\
w�Yk_VG'�c\�X�\SK�Ga jYk_J¡$OP\oGJK�_JbÅ�^s�K^� � \7GWISO�M0_JKqMVwzKNsGNgoGJISK�����O�M�\SYcGEsYkT�wL��GWOURSfPKr 'O»GWI7GWISK�MaG5�c\LXS�^_WX7ÎjKN_J¡kK´
fUKN`ÂÁxYts5¡^KG5M�Fev � �¹SY^_�sfPOPK�\oGR-cMVKN_J]kK�_��^wSwSfPOPsN��GJOPY^\�M[QLMJOU\Ll�GJILK����¯Èm\SY^G�\LKNsKqMJMW�c_WOPfU`¢Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�OPXSXSfUKN ��^_JK�Êug(GWISO�M�T�Kq�c\LM,GWISK�MVKN_J]kK�_� 'OUfPf'\SY^G�RzK¹_WQS\SOP\Sl��cG�GJISK¹wzY^_JG,GWIL��G�OUG$KÃtwzKNsuG5M�g0�c\�X°GJI���G
sfPOUKN\oGWMC 'OPfUf�\SYcGjR�Ke�^RSfPK0GJY�nL\LX�GWISK�T��Ch0ISO�M(wS_WY^RLfUKNT¯s��^\S\SY^G(R�KeMJY^fP]^KqX� 'O»GWISOU\�GWISKe���6�^h0ISKeF>� � i Ç
�c_5s5ISOUGJKNsGJQS_WK��cfPfUY� EM'Áx 'OPÛ�ÛNfUOP\Sl$����`kK�_5M6GWY�R�K�OPT�wSfUKNT�K�\oGJKqX7GWY�MVYkfU]kKeGWISO�M'wS_WY^RSfPK�T��

}S�'h0ISK1t)\ i4h�Z)f5[!X?g*q4\^]SÉ,_jYkw�KN_W�cGJOPY^\�O�Mjl^K�\LK�_5�cfPfU`,QLMVKqX$GWY�Y^RSGW�cOP\$GWISKeRSOP\LXtOP\Sl�Ycb���l^OP]^K�\�MJYts5¡^K�GN�3ËÄISK�\
OU\x]kY^¡^KqX�bmYk_6�c\����¹MJYxs5¡kKGqgcO»G( 'OPfPfL\SY^G+_WKGWQS_W\,GWISKE�^sGJQL�^fS]��cfPQSKNM3bmYk_6sfPOPK�\oG(Y^_(MJK�_W]^KN_+MJYts5¡^K�GWMNg�R�Kqs��cQ�MVK

{^{^|



GJISK�sN�cfPf*OPM'\LYcG'_JKNfP��`kKNX�GJY�GJISK[�¢â��tËÄISOUfPK^gSGJISO�MEsYkQSf�X7RzK[s5IL�c\Ll^KNX7OU\�bmQtGWQS_WKr]kK�_5MVOPY^\�MjY^b�GWISK[���(gtOUG
OPM�QS\LfUOP¡^KNfU`�GJY�OPT�wL_JY�]kK>sYkT�wL��GWOURSOPfPO»Ga`$ 'OUGJI�KÃtOPMVGJOP\Sl��cwSwLfUO�s��cGJOPY^\LM6GJIL�cG�K�Ãtw�KqsuG0GJISKrRSOP\LXtOP\Sl�_JK�GJQS_W\SKNX
GJY�_WKbmK�_0GWY$��fUYts��^f*\SKGa �Y^_W¡$OP\kGWK�_JbÅ�^s�K��^\LX��,fPYts��^f*w�Yk_VGq�

�L�'h0ISKTt)\�i4h�Z?f5[�Z°��i ]SÉ?_>�c\LX h�\ i,h�Z?f5[)Z8��i ]SÉ,_es��^fUf�M'�c_WK>Q�MVKqX7GWY�_JKq�^X��c\LX� '_JOUGJK�s�Y^\tnLlkQS_5��GJOPY^\�wL�c_5�cT�´
KGWK�_5M6bmYk_0OU\LXSOU]xO�XtQL�cf*MJYts5¡^KG5M�gtMJQLs5I��kM�RSQtÆ¥K�_'MVOPÛ�KqM0�c\LX7GJOPT�K�Y^QSGWMN� � \�GJILK�s�QS_W_JKN\kG�OUT�wSfPK�T�KN\kG5��GWOUYk\�Y^b
GJISK����(gLGJISKqMVK�s��^fUf�ME�c_WK[\SY^Ge_WK�f���`^KNX�GWY$GJISK���â³�c\�X�GJISK�s��cfPf�M0GJISKN_JK�bmY^_WK[IL��]kK�\SY�KÆ¥KNsGN�eh0ILOPM> 'OUfPf
RS_WKN�c¡�sY^T�wL�cGJOPRSOPfUOUGa`7 'OUGJI��^wSwSfPOPsN��GJOPY^\�M�GJIL�cGeIL��]^K�MJw�KqsO��cf%_WKNpoQSOP_WK�T�K�\oGWM0Yk\�GJISKNOU_eMJYts5¡^K�GesY^\SnLl^QS_5��´
GJOPY^\LMN�

� \��kXSXtOUGJOPY^\�GWYeGWISK6wL_JKqMVKN_J]���GWOUYk\�YcbLMJYts5¡^KG3MVKNT��^\oGJO�s�MNgNGWISK0MVKqsY^\�X[�^MJw�KqsuG3YcbtbmQS\LsGJOPY^\L�^fo�^wSwSfPOPsN��GWOUYk\t´ÌfPK�]kK�f
GW_W�^\LMVw��c_WK�\Ls�`¹OPM[GJISK$Kq�^MJK� 'OUGJI° 'ILOPs5I°��T�Y^RSOPfPO»Ga`o´¿QS\L�� 0�c_WK,�cwLwSfUO�s��cGJOPY^\°s��^\�R�K��kXS�cwtGWKNX¢GJY¹Q�MVK�GWISK7���
OP\LMVGJKN�kX�Y^b*GJISK�MaG5�c\LXL�c_5X�Î�K�_W¡^K�fPK�`$ÁxYts5¡^K�GWMjfUOPRS_5�c_W`^�+h0ISO�M6O�M�T�Kq�^MJQS_WKNX��kM(GWISK>\xQST,R�KN_jY^b
s5IL�^\Sl^KqM(_WKNpoQSOP_JKqX
GWY�MVYkQS_5sK$sYtXtKkg�T$�c¡kKnLfPKNMNg�K�GWsc��h
Y��^MWMVKqMJMrGWISK$fUKN]^KNf(Ycb0GJ_5�c\�MVwL�^_JKN\Ls`¹Y^ÆzKN_JKqX�Ro`¢R�Y^GJIÂ�^wSwS_WYk�^s5ILKNMNg*Ga jY
MJT$�cfPf%s��^MJK�MaGWQLXtOPKNM' �K�_WKrw�KN_VbmYk_JT�KNX%�
h0ISK�nL_5MaG�s��kMVK�MaGWQLXt`¹ 0�^MEwzK�_JbmY^_WT�KNX�bmYk_��7MJOUT�wSfPK��^wSwSfPOPsN��GWOUYk\�s��^fUfPKNX�GWISK�¼ G5�cfP¡¹wS_JYkl^_5�cT�½S '_WO»GJGJKN\�Rx`

i>�zd>��]xO�X�ÁxIL��Æ¥K�_q�'h0ISK�G5�cfP¡�wS_WY^lk_W�^T sYk\LMJOPMVGWM'Y^b(��sfPOUKN\oG>�c\LX¹�$MJK�_W]^KN_' '_JOUGVGWK�\�OP\¢iéGJIL�cG>sYkT�T�QS\SO�s��cGJK
]xO���heijv·QLMJOU\Ll7GWISK�ÁxYts5¡^KG5M�FEv � �%h0ISK$MJK�_W]^KN_>OPT�wSfUKNT�K�\oGWM���s5IL��G�_WYoYkT���ijfPOUKN\kG5M�sY^\L\SKNsGrGWY�GJISK$MJK�_W]^K�_
�^\LX�KÃSs5IL�^\Sl^K�T�KNMWMJ�^l^KqMjRx`�MVKN\LXtOP\Sl�GJILK�TáGJY�GJILK�MVKN_J]kK�_' 'ISO�s5I¹_WK�f���`xM�Kq�^s5I�T�KNMWMJ�^l^KrGJY7�^fUf�YcGJILK�_es�fUOPK�\oGWMN�
h0ISKeGW�^fU¡�wS_WY^lk_W�^T�sYk\LMaGWO»GWQtGJKqMj��T�OU\SOPT$�cf¥sfPOUKN\oGR-�MJK�_W]^KN_(�cwSwLfUO�s��cGJOPY^\$QLMJOU\Ll,heijvÂ]xO���GJISKrÎ�K�_W¡^K�fPK�`$ÁxYts5¡^K�GWM
Fev � � � G(O�MC_WK�wS_WKNMJK�\oGW�cGJOP]^KjYcb*MVOPT�wSfUKEs�fUOPK�\oG.-�MJK�_W]^K�_+wS_WY^lk_W�^T$M�� � G6XSYoKqM+\SYcG(Q�MVKEZ>dev°Yk_(�c\x`[Ycb�GJISK0bmQL\LsuGWOUYk\LM
T�K�\oGWOUYk\SKNX�OU\�}_^o�r�cRzY�]^KkgNRSQSG+OUGCXtYxKNM3QLMJK(GJILK�}(V'X)d¹]�É,_jY^wzK�_5��GJOPY^\�� � \�Yk_WXtKN_�GWYeT�YtXtOUbm`�GJISKjGW�^fU¡��^wSwSfPOPsN��GJOPY^\
GWYEQLMJK(GJILK6����OP\LMVGJKq�^X�YcbxGWISKjÎ�K�_W¡^KNfUKN`rÁxYts5¡kKGWM%OUT�wSfPK�T�K�\oG5��GJOPY^\�g�Y^\SK(s5IL�^\Sl^K6 ��kM*_JKqpoQSOU_WKNX>GWYEGJILK(T$�c¡^K�nLfPK^�
h0ISKEs5I��c\SlkK�OP\x]^YkfU]kKNX��kXSXtOP\Sl�GJIL_JKNK�YkwtGJOPY^\�MEÈm 'OUGJI�wL�^_W�^T�K�GJKN_WM+lkOU]xOP\Sl�fUOPRS_5�c_W`�\L�cT�KNM6�c\LX,fUYtsN��GJOPY^\�MWÊ
GWY>GWISK
s�Y^T�wSOPfP�cGJOPY^\[Íz�clkM
OP\,Yk_WXtKN_%GWYrfPOP\S¡�GJISK�G5�cfP¡[�cwSwSfPO�s���GWOUYk\��clo�cOP\LMVG�GJILK0���7OP\LMVGJKN�kX[Y^bSGJISKEÁxYts5¡kKGWM
fPOURS_5�c_W`^�3µEY
T�YtXtOUn�s��cGJOPY^\LMC �K�_WK'_WKNpoQSOP_JKqX�GWY�GJISKrsfPOUKN\oG(Y^_CGWISKeMJK�_W]^K�_(MJY^QL_Ws�KEsYtXtK^�+h0ISKE_WKNMJQSfUG( ��kM(��T�Y^RSOPfPO»Ga`o´¿QS\L�� 0�c_WK
ÈÅRSQtG�T�Y^RLOUfPO»Ga`o´¿K�\L�^RSfPKNXLÊr�cwLwSfUO�s��cGJOPY^\� 'ISYkMJK$sYk\S\SKNsGJOPY^\LM�RzKGa �K�KN\°sfPOUKN\kG��^\LX�MVKN_J]kK�_rGJYxYk¡�wSf��^sK�GWIS_WY^QSlkI
GWISK��¢â��zÎ�_WY^¡^KN\�sYk\S\SKNsGJOPY^\LMe jKN_JK�_JKqsY^\L\SKNsGJKNX¹�^\LX¹ISYoMaGrT�Y^RSOPfUOUGa`¹s��^QLMVKqX¹sYk\S\SKNsGJOPY^\LMeGJY�R�K�GJQS\L\SK�fPKNX
Rx`�GJISK����¤OU\��7sYkT�wSfUK�GJKNfU`�GJ_5�c\�MVwL�^_JKN\oGeT$�c\S\SKN_N��h0ISK,T�YkRSOPfUOUGa`o´ÌKN\L�cRSfPKNX¹GW�cfP¡�wS_WY^l^_5�cTá ��kM'GWKNMVGJKNX¢�c\LX
bmYkQS\LX�GJY$wzK�_JbmY^_WT O�XtK�\oGJO�s��^fUfP`$GWY,GWISK�QST�YtXtOUnLKNX�GW�^fU¡7wS_JYkl^_5�cT��
h0ISK¢MVKqsY^\�X£sN�^MJK�MaGWQLXt`@ ��kM$w�KN_VbmYk_JT�KqX¤bmYk_��^\£OPT�wSfPK�T�K�\oGW�cGJOPY^\ÄY^brGWISK�lk_JO�XºsfPOUKN\kG�RSQSOPf»G7 'OUGJIºGWISK

y ÉEÎ0�ksQLM�bm_5�cT�K� �Y^_W¡¥�(h0ISK[lk_JO�X�s�fUOPK�\oGeQ�MVKqM0GJISK,ÎjKN_J¡kK�fPK�`7ÁxYts5¡kKGWM'GJIS_WY^QSlkI7GWISK y ÉEÎ0�ksQLM0fPOURL_W�^_JOPKNMN�6h0ISK
y ÉEÎ0�ksQLM�fPOURL_W�^_JOPKNM� �K�_WK�\SYcG[K�Ãt�^T�OU\SKqX�GWY��^MWMVKqMJM� 'ILOPs5I�Ycb�GJILK�bmQS\LsuGWOUYk\LM�XSOPMWsQLMWMJKNX¢OU\ � ^x�¹�cRzY�]^K� jKN_JK
QLMJKNX�XtQS_WOP\Sl�GJISK�s�fUOPK�\oGN½ M�Y^wzK�_5��GWOUYk\%g%RSQSG[O»G[MJK�K�T$M�_WKN�kMVYk\L�cRSfPK[GWY��^MWMVQLT�K,GJI���G[Y^\LfU`�heijvH 0�^M�QLMJKNX��c\LX
GWIL��G@}(V�X)d¹]SÉ,_[ ��kME\SY^GrQ�MVKqX*g�RzKNsN�cQLMJK[GWISK�wS_JYkl^_5�cTáOPMr�7s�fUOPK�\oGN� � G>O�Mr\SYcGr¡x\SY� '\¹ 'ISKGWISK�_>GJILK y ÉEÎ0�ksQLM
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fPOURL_W�^_JOPKNMCQ�MVKqX�GJISKebmQS\LsGJOPY^\LMjT�K�\oGJOPY^\SKqX�OU\�}_^o���
FAXtKG5�cOPfUKqX��c\L�^fU`tMJOPM(Ycb*GJILK y ÉEÎ0�^s�QLM(MJY^QS_5sKEs�YtXtK,ÈÅ 'ISOPs5I
O�M���]��^OUf��cRLfUK,QS\LXtKN_r�^\�KNXSQLs��cGJOPY^\L�^f
fPOPs�K�\LMJKqÊe �Y^QSf�X�_WK�]kKN�cf
 'ISKGWISK�_rGWISOPMrO�M>GJISK�s��kMVKkgzRLQtG�OPM>fUK�b¸G[�^MebmQtGJQS_WK
 �Y^_W¡¥��F>M�bmYk_[GJILK�GW�^fU¡�wS_WY^lk_W�^T�g
Y^\SK�s5IL�c\SlkK$ ��kM[_WKNpoQSOP_JKqX¢GJY¹GWISK7lk_JO�X��cwSwSfPO�s���GWOUYk\%½ M[T$�c¡kKnLfPK^�¹h0IS_WK�K
YkwtGJOPY^\LM�Èm 'OUGJI�wL�^_W�^T�KGJKN_WM5Êj jKN_JK[�kXSXtKqX7GWY$GJILK�sYkT�wLOUf���GWOUYk\�Íz�clkM0OP\¹Y^_5XtKN_'GJY$fPOU\L¡7GWISK�sfPOPK�\oG>�clo�cOP\LMVG�GWISK
���£OP\LMVGJKN�kX�Y^bjGWISK�ÁxYts5¡^K�GWMrfUOPRS_5�c_W`^��µEY�T�YtXtO»nzs���GWOUYk\LMr jKN_JK�_WKNpoQSOP_JKqX¹GWY�GWISK$sfPOUKN\oGN½ M�MVYkQS_Ws�K�s�YtXtK^�$h0ISK
_WKNMJQSfUG6 ��kMC��T�Y^RSOPfPO»Ga`o´¿QS\L�� 0�c_WKrÈÅRSQtGjT�YkRSOUfPOUGa`k´¿K�\��cRSfPKNXLÊ+s�fUOPK�\oG(GWIL��G�sY^QLfPX�OP\o]kY^¡kK0�[_JKNT�Y^GJKEMJK�_W]^KN_+bm_JYkT¯�c\
��ß¶GJIS_WY^QSlkI��^\¹��â OP\���T$�c\S\SKN_'GJI���GE 0�^M'sYkT�wSfUK�GJKNfU`7GJ_5�c\LMJwL�c_WK�\oG0GJY�GWISK[sfPOPK�\oGe�^M' �K�fPf��kM�GJISK�MJK�_W]^KN_N�
h0ISK�T�Y^RLOUfPO»Ga`o´¿K�\L�^RSfPKNX y ÉeÎ��ksQLM�lk_JO�X7s�fUOPK�\oG' ��kMjGJKNMVGJKqX��^\LX7bmY^QS\LX7GJY�wzK�_JbmY^_WT"OPXSK�\oGJO�s��^fUfP`$GJY���MaG5�c\LXL�c_5X
lk_JO�X�s�fUOPK�\oGERSQLOUfUGE 'O»GWI�GJISK y ÉEÎ0�ksQLMjbm_5�cT�K� �Y^_W¡¥�

%%ö$ñ�ë°ëk÷ÅñÀô
ú ü ï G�øoî
y \�GJILK���ß[gSGJISK,Át 'OUÛNÛ�fPOU\Sl��
��`^KN_�wL_JY�]xO�XtKNM�GW_W�^\LMVw��c_WK�\oG0�kXSXt_WKNMWM�GJ_5�c\LMJf���GJOPY^\�bmY^_eT�YkRSOPfUK[MJK�_W]^KN_WMN� y \�GWISK
��â�gzGWISK�Át 'OUÛNÛ�fPOU\Sl�����`kK�_>_JKqXtOU_WKNsGWM>sfPOUKN\kG5M>GJY� 0�c_5XSME\SKN �MJK�_W]^K�_efUYts��cGJOPY^\LMN� � \�GWISOPM�MJKNsGJOPY^\%g¥ �K�K�]��^fUQL�cGJK
GWISK�GJ_5�c\LMJwL�^_JKN\Ls`$Y^b�GJILK�Á?- �J� y v

MH
sYkT�wzY^\LK�\oGN�(Î�KNsN�cQLMJK>GJISK�_WKNXtOP_WKNsuGWOUYk\7wzK�_JbmY^_WT�KNX�Ro`7GJISK[Á?- �V� y v

MGs�Y^T�w�Yk\SK�\oGrYxsNsQS_5Mr��GeGWISK�_JKNT�Y^GJK,OU\x]^YtsN��GJOPY^\¹wL_JY^GJYtsYkf�fPK�]^KNfÀgzGWISK�GW_W�^\LMJwL�c_WK�\Ls�`7OP\�_WK�f���GWOUYk\�GJY�GJISO�M>s�Y^T�´
wzY^\SKN\oGN½ M$XtOP�^fUYkl^QSK� 'O»GWI¤GWISK¹sfPOUKN\oG�O�M�sYk\LMVO�XtKN_JKqX°bm_5�cT�K� �Y^_W¡o´ÌfPK�]kK�fCGW_W�^\LMVw��c_WK�\Ls�`^� SYk_�GJISO�M�_JKq�^MJY^\%g+GWISK
XtO�MWsQLMWMVOPY^\�Ycb
GJISK�fPK�]kK�f*Y^b
GW_W�^\LMVw��c_WK�\Ls�`$YcÆ¥K�_WKNX�Rx`7GJISK�Á?- �V� y v

MG
sYkT�wzY^\LK�\oGEOPM'XSKbmK�_W_WKNX7GJY$MVKqsuGWOUYk\��L� }

 'ISO�s5I¹XtKN�^fPM0 'OUGJI�bm_5�cT�K� �Y^_W¡o´ÌfPK�]kK�fLGJ_5�c\LMJwL�c_WK�\�s`^�
y \�GWISK���ß�g%GWISK�Á?- �V� y v

MH
sYkT�wzY^\LK�\oG�O�M�XtKqMVOPl^\SKqX�GJY�RzK7OP\LMJK�_JGJKqX°�cRzY�]^K�GJILK �V� y v �
��`^KN_[OU\�GWISK

wS_WYcGWYtsY^fxMVGW�^s5¡�OP\,�eT��^\S\SKN_�GWIL��G+OPM
GW_W�^\LMVw��c_WK�\oG%GJY��cwLwSfUO�s��cGJOPY^\LMN�
ßeK�\Ls�K^g�GWISKjOP\oGJKN\kGWOUYk\�O�M%GWIL��G(�,ÈmT�Y^RSOPfPO»Ga`o´
QS\��� ��^_JK�Ê�MVKN_J]kK�_� '_WO»GJGJK�\�GWY� �Y^_W¡� 'O»GWI°GJILK �V� y v��
��`^KN_[MVISYkQSf�X¢ �Y^_W¡� 'OUGJI�GWISK�Á,- �V� y v �
��`^KN_� 'O»GWIÂ�^M
bmKN ¬T�YtXtO»nzs���GWOUYk\LM0�^M�wzYkMWMVOPRSfPK^� � \7Yk_WXSK�_�GJY�OU\�MVKN_VG0GJILK�Á,- �V� y v

MH
s�Y^T�wzY^\SKN\kG'Yk\�GJYkw�Y^b%GJILK �V� y vº����`^KN_Ng

Ga �Y�T�YtXtOUn�sN��GJOPY^\�M� jKN_JK�_WKNpoQSOP_JKqX�GWY�GJISK�T$�^¡^Kn�fUK�bmY^_�GWISK7�^wSwSfPOPsN��GJOPY^\��w
OP_5MaGqg%Ga �Y�s�Y^T�wSOPfP�cGJOPY^\�Y^wtGWOUYk\LM
 �K�_WK,�kXSXtKNX¹GJY�s�Y^T�wSOPfUK�GJISK�MJK�_W]^K�_> 'O»GWI�GWISK,ILKN�^XSK�_5M'bmY^_>GJILK�Á?- �V� y v¬��OURL_W�^_J`�R�K�bmY^_WK[GWISYkMJK�Y^b(GJISK �V� y v
��OURS_5�c_W`^�¹h0ISO�M��^fUfPY� �KNX�Y^wzK�_5��GWOUYk\LM[XtKqsf��c_WKNX�OP\�GJISK�Á?- �J� y v �%OPRS_W�^_J`�GJY�Y�]kK�_W_JO�XtK�GJILYkMJK7XtKNs�fP�^_JKqX�OU\�GWISK
�J� y vº��OURL_W�^_J`k�CÁtKNsYk\LX*gtn�]^K�fUOP\S¡xOP\Sl�Y^wtGWOUYk\LM0 jKN_JK��kXSXtKNX�GWY�fPOP\S¡�GWISK[MVKN_J]kK�_'�clo�cOP\LMVGjGWISK�Á?- �J� y vÄ�c\LX����
fPOURL_W�^_JOPKNMN�CµEY�T�YxXSO»n�sN��GWOUYk\LM�GJY�GJILK[MVYkQS_Ws�K�sYtXtK�Ycb3GJISK[MJK�_W]^KN_jYk_0GJISK �J� y vÄ�%OPRS_W�^_J`$ �K�_WKr_JKqpkQLOU_WKNX*�
d>QS_WOU\Sl�Ykw�KN_W�cGJOPY^\%g¥GWISK�l^_WOPX�MVKN_J]kK�_rwSQSRSfPO�MVISKqM�O»G5M � y É�Rx`�MVGJ_WOP\Sl^OUbm`xOU\Sl�OUG��c\LX¢ '_JOUGJOP\Sl�OUGrGWY¹��MJIL�^_JKqX

nLfPK�MV`tMVGJK�T���h0ISK�s�fUOPK�\oG$MVQLRLMVKqpoQSK�\oGJfP`�_JKq�^XSM[GJISK � y É³bm_WY^TãGJILK7nLfPK�MJ`tMaGWK�T �c\�XÂQLMJKNM�O»G�GJY�OU\x]kY^¡^K�GWISK
MJK�_W]^KN_N� � G�O�M6s�Y^T�T�Y^\�RzK�IL��]xOPY^QS_(bmY^_Ei y ÉEÎ0FéMVKN_J]kK�_5M+GJY,wSQSRSfPO�MVI7MVGJ_WOP\Sl^OUnLKNX�_JK�bmK�_WK�\Ls�KNMCYkQtGjY^b%RL�c\LX�QLMVOP\Sl
bmYk_6KÃS�^T�wLfUKr�[MVI��c_WKNX�nLfPK>MJ`tMaGWK�T��3h0ILKrÁ?- �V� y v

MH
sYkT�wzY^\LK�\oG6Y�]^KN_J_WO�XtKNM+GWISKeT$�^_WMJIL�cfPfPOU\Sl�Ykw�KN_W�cGJOPY^\�GJI���G

s�Y^\x]^KN_VG5M6GWISK � y ÉéGWY7i�d>ÉAbmY^_WT$��Gqgx�kM'XtKNMWs_WOPR�KqX7OP\��^wSwzK�\LXtOUÃ�Îr� }S� � �Ch0ISK�T$�c_5MVIL�^fUfPOP\Sl,Ykw�KN_W�cGJOPY^\�OPM0QLMJKNX
GWY°KÃtw�Yk_VG � y ÉEM$bmY^_$KÃS�^T�wLfUK¹�^M�_JK�GJQS_W\@]��^fUQSKqM�Y^_$YkQtG�wL�c_5�cT�K�GJK�_5M�Ycb�OU\�sY^T�OP\Sl�OU\x]kYxsN��GWOUYk\LM�gjY^_��kM�OU\

{^{k{



wL�^_W�^T�KGJKN_WM>YcbjY^QtGWl^Y^OP\Sl�OP\x]^Yts��cGJOPY^\LMN��h0ISK�T��^_WMJIL�^fUfPOU\Ll7Y^wzK�_5��GWOUYk\�O�Mr�^fPMJY7Q�MVKqX¹GJY�MVGJ_WOU\SlkO»bm` � y ÉeM��[h0ISO�M
�kMJMJQS_WKNM+GWIL��Gj�^\x` � y ÉºwSQSRLfUO�MVILKNX�Rx`�GWISKeMJK�_W]^KN_(K�OUGJISKN_CGJIL_JYkQSl^I�MVGJ_WOU\Ll^OUn�s��cGJOPY^\�Y^_j�kMCwL�^_VG(Y^b*�^\$OU\x]kYxsN��GWOUYk\
O�M0GJILK ���¹�êRSR©����� � y É��SµEY$T�YtXtOUn�s��cGJOPY^\�GJY�GJILK[MVKN_J]kK�_0 ��kM0_JKqpoQSOU_WKNX�GJY$OPT�wSfUKNT�K�\oG'GJISO�M0RzK�IL��]xOPY^QS_q�
%�ÿ
û¤ûÂïtî*G
h0ISO�M�MVKqsuGJOPY^\ÂXSOPMWsQLMWMJKNX�bmQS\LsGJOPY^\L�^fj�^wSwSfPOPsN��GJOPY^\S´ÌfPK�]kK�fCGW_W�^\LMVw��c_WK�\Ls�`^��SY^_�GJISK����(g+MJT��^fUf�s��kMVK�MVGJQLXSOUKqM�Y^b
Ga �Y��^wSwSfPOPsN��GWOUYk\LM6 �K�_WKrQLMVKqX$GWY�K�ÃS�cT�OU\LKeGWISK�KÆ¥Y^_JG�_WK�f���GWKNX$GWY,_WK�wLfP�ksOP\Sl[GWISK�ÎjKN_J¡kK�fPK�`�ÁxYts5¡^K�GWM�OPT�wLfUKNT�KN\t´
G5��GJOPY^\7 'O»GWI$GJISK����6�oh0ISK>OUT�wL�ksuG6Y^b*GJISO�M�T�YxXSO»n�sN��GWOUYk\$Y^\$GWISK>�^wSwSfPOPsN��GJOPY^\�M( 0�^M6�^fPMJY�KÃS�^T�OP\SKqX*�¹SY^_jR�Y^GJI
�^wSwSfPOPsN��GJOPY^\�M�g�GJISK$Yk\SfU`¢s5IL�c\SlkK�_JKqpkQLOU_WKNX¢ ��kMrGJISK��kXSXtOUGJOPY^\�Ycb�GJIL_JKNK�sY^T�wSOPf���GJOPY^\�Y^wSGJOPY^\LMrGWY¹KN�^s5I��cwLwSfUOU´
sN��GJOPY^\�½ M�T��^¡^K�nLfUKk�¹h0ISOPM,s��^\�RzK�s�Y^\LMJO�XtK�_WKNX��¹T�OP\SOUT$�^f6T�YtXtO»nzs���GWOUYk\%��h0ISK�_WKNMJQSfUGJOP\Sl�T�Y^RLOUfPO»Ga`o´¿K�\L�^RSfPKNX*g
T�Y^RLOUfPO»Ga`o´¿QS\L�� 0�c_WKE�cwSwLfUO�s��cGJOPY^\LMj_JK�GW�^OU\SKqX�GJILK�OP_jYk_JOPl^OP\L�cf�R�KNIL��]xOUYkQS_q�FLY^_jGJISK�Á?- �J� y v@�
��`^K�_qgk�[GJY^GW�cf¥Y^b*nL]^K
YkwtGJOPY^\LM� �K�_WK7_WKNpoQSOP_JKqX�GJY¢Ga �Y�MJKNsGJOPY^\LM�YcbeGJISK�l^_WOPX@MVKN_J]kK�_q½ M�T$�c¡^K�nLfPK^�Âh0ISO�M�s��c\£�cf�MVY¢R�K¹s�Y^\LMJOPXSK�_WKNXÂ�
T�OP\SOUT$�^fLT�YtXtO»nzs���GWOUYk\%� y \,GWISO�MCRL�^MJO�M�g^GJISKEs�Y^\Ls�fUQLXSK0GJIL�cGCGJISKri y ÉeÎ�FºOP\LMVGW�^\kGWOP�cGJOPY^\�Ycb%Fe� � i Ç wS_JKqMVKN\oGJKNX
OP\¹s5IL�cwtGWK�_1�,YcÆ¥K�_5M'��ISOPl^I�fUKN]^K�f*Y^b
bmQL\LsuGWOUYk\L�cf%�^wSwSfPOPsN��GJOPY^\S´ÌfPK�]kK�fzGJ_5�c\LMJwL�^_JKN\Ls`k�

E®¸�º®¸�º ¹�À%D>¿�È(D?Åç:$�1¼HÀ �,DL:<�>=%
e:+D)À&�0¼(' Ã 9 À8ÅÆÈ(DQ'
h0ISO�M�MJKNsGJOPY^\�KÃS�^T�OP\SKqM�GJISK7T�KNT�Y^_W`�Y�]^KN_JISKq�^X¢OU\x]kY^fP]^KNX¢OP\Â�^XSXtOP\Sl¹T�Y^RLOUfPO»Ga`�MVQLwSw�Yk_VG�GJY��c\°�^wSwSfPOPsN��GJOPY^\
QLMJOP\Sl�GWISK�i y ÉEÎ0F OP\LMaG5�c\oGJO���GWOUYk\ÂYcbrFe� � i Ç wS_WKNMJK�\oGJKqX°OU\£s5IL�cwSGJK�_Î�¹Rx`°�c\��cfP`xMJOP\Sl�T�K�T�Y^_W`�bmYxYcGJwL_JOP\oGWM
Y^beOU\�MaG5�c\oGJO���GWKNX¤F>� � i Ç sYkT�wzY^\LK�\oGWMN�°FEfPf'T�KNT�Y^_W`¢bmYxY^GJwS_WOU\oG5M�fPOPMVGJKqX¤wzK�_JGW�^OU\ÂGJY�RSOU\��c_WOUKqM,�^\LXÂfPOURL_W�^_JOPKNM
GWIL��G�IL��]^K�R�KNK�\¢s�Y^T�wSOPfUKqX¹ 'OUGJI�T�OP\SOPT�QST XtKNRSQSlkl^OP\Sl�OP\tbmY^_WT$��GJOPY^\��^\LX� 'ILOPs5I�I���]^K[RzK�KN\¢MVGJ_WOUwSwzKNX�QLMVOP\Sl
GWISK�Ze\SO»ÃSh5i��HV-�¢]SÉ,_7sYkT�T��^\LX*�	LY^_,_JKq�^MJY^\LM�Y^beMVOPT�wSfPOPs�O»Ga`kg3Yk\SfP`�T�KNT�Yk_J`�_WK�f���GJKqX�GJY�s�YtXtK�MJK�lkT�KN\oGWM[O�M
s�Y^\LMJOPXSK�_WKNX*�ÂF×T�Y^_WK�GWISY^_WY^QSlkI¤�c\��cfP`xMJO�M�OP\x]^Y^fP]xOU\Ll¢�cf�MJY�T�K�T�Y^_W`°�cfPfUYtsN��GJKqXÂ��G$_WQS\oGJOPT�K7bmYk_��^wSwSfPOPsN��GJOPY^\
MVGW�cGJK�O�M>fUK�b¸Gr�^MEbmQtGJQL_JK, jYk_J¡¥�eFefUf
bmYxYcGJwL_JOP\oGEnLl^QL_JKqMe�c_WK[lkOU]kK�\¹OP\�Rx`kGWKNMN�1SYxY^GJwS_WOU\oG5MeRzKGa �K�KN\�sY^T�wzY^\SKN\oGWM
s�Y^T�wSOPfUKqX¹bmY^_rGWISK�Ga jY�wS_JYts�KNMWMVYk_>�c_5s5ISOUGJKqsuGJQL_JKqM>XtOUÆ¥K�_�MVfPOPl^IoGJfP`^�[Ë�K�l^OP]^K,nLl^QS_WKNMebmY^_rOPv¥Feä È�gk��q,Ysl i)\�coÊ�OU\
_WK�f���GWOUYk\�GJY�sYkT�w�Yk\SK�\oGWM>QLMJKNX¢Y^\�GJISK���ß³�c\LX�bmY^_�v+K�\oGJOPQST È§V�h�i�hxÊ'OP\�_JKNfP�cGJOPY^\¹GWY�s�Y^T�w�Yk\SK�\oG5M>Q�MVKqX�Y^\
��â�M��^\LX¤ÉEß>M��°h3�cRSfPK��S� {�wS_WKNMJK�\oGWM,T�K�T�Y^_W`�bmYoY^GJwS_WOP\kG5M�Y^bEGJILK�s�Y^T�w�Yk\SK�\oG5M�wS_WKNMJK�\oGWKNXÂ�kM�wL�^_VG�Ycb'GWISK
i y ÉEÎ0FçOP\LMaG5�c\oGJO���GWOUYk\¢Y^b�F>� � i Ç wS_JKqMVKN\oGJKNX¢OP\�s5IL�^wtGJKN_����^\LX��cf�MVY�fUO�MVGWMrGJILK$T�KNT�Y^_W`�bmYoY^GJwS_WOP\kG�bmYk_>GWISK
�J� y vº��OURL_W�^_J`k�3h
Y��^XSX�T�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG'GJY$��sfPOPK�\oGEY^_'��MVKN_J]kK�_qgoGJISK�_WK�fPK�]��c\oGEFe� � i Ç sY^T�wzY^\SKN\oGWM0T�Q�MaG
RzK�QLMJKNX%gz�kMeMJISY� '\¹OU\¢sY^\SnLl^QS_5��GWOUYk\¹}��c\LX���g�_WKNMJwzKNsuGWOU]kK�fP`^�Eh3�cRSfPK¯�L� }�MJISY� EM0GWISK�T�KNT�Yk_J`�bmYxYcGWwS_JOP\oGWMEbmY^_
GWISK�l^_WOPX�sfPOPK�\oGe�c\LX�MJK�_W]^K�_0RSQLOUfUGE 'O»GWI�GJISK �J� y vº��OURL_W�^_J`k�

{^{^}



��Î Ô È �.Æ3Ì ÿ ÍwÎ Æ6Ë ÖQ×-Ó��_Æ6ÕzÈ Ê>Æ6ù��_ÆË@ÈhË!Í � ÓzÌ'& �@Æ3ÆÍ��-Ó2Î Ë!ÍÔ Î -Î Î Æ�� 2 Õ2Æ Å�� þ ÈhË-ÈhÓzÎ Ì,���bôaÖ7/�×-���_Æ6ÓYÍ ���bôaÖ§� ÿ Ð!ÈhÓ Î Ö��U # 0S4 ����ý�!Ð3ÍwÈhÕÔ Î -ÕzÎ Î Æ�� 2 ÕzÆ Å�� .(È�ÉxÈhÓzÈhË-ÌhÈ,/(��Î ¢u¢hÔ Î Ë�� /-À
���bôaÖ
MH

Î Ö��U 060S4 Ã ��ú�!Ð3ÍwÈhÕÔ Î -ù$Ô ù�&(��ù ÿ 2 ÕzÆ Å�� Å�� Å¶Æ�-Î Ô Î Í�ÐB� ÿ � ÿ ÓzÈ&Î Ë!Í2ÈhÓYÉ ÿ ÌhÈ Å��
MH

Î Ö��U 0RÃ�4 �úú�!Ð3ÍwÈhÕÔ Î -ù$Ô ù�&(��ù�× 2 Õ2Æ Å�� Å�� Å¶Æ�@Î Ô Î ÍlÐB�|×@Ë ÿ � ÿ ÓzÈaÎ Ë!Í2ÈhÓzÉ ÿ ÌhÈ Å��
MH

Î Ö��U Ã�0S4 úS��ý�!Ð3ÍwÈhÕù$Ô ù�&-Ç Å�� Å�� Ç ÿ Èhù$Æ6Ë Å��
MH

Î Ö��U ú!ü 4 #����+!Ð3ÍwÈhÕù$Ô ù��6Ç Å þ Å�� Ç ÿ Èhù$Æ6Ë Å��
MG

Ö�ÈhË!Í2Î ×@ù úS# 4 �úú�!Ð3ÍwÈhÕÕzÎ Î Æ��@ù��Ç Å þ .(ÈhÇ-Î ÓzÈhÌ�Í2Î Æ6ËVÇ ÿ Èhù$Æ6Ë /-À
���xôbÖ
MG

Ö�ÈhË!Í2Î ×@ù 0R§S4 ýS���+!Ð3ÍwÈhÕ
��ïtë3÷Àø	6&`Â� �+��K�T�Y^_W`:SYxY^GJwS_WOU\oG5M�bmY^_>i y ÉEÎ0F � \LMVGW�c\oGWOP�cGJOPY^\�Ycb3F>� � i Ç ÈÀ�%OP\oQSÃSÊ

Ê+Æù��_Æ6Ë-ÈhË!Í �:Æ3ÆÍ��-ÓzÎ Ë!ÍÊ+Ô Î ÈhË!Í ÃÍÃ�4 0 úS��!Ð3Í2ÈhÕ/-ÈhÓYÏ6ÈhÓ Ã ) 4 § �ú5!Ð3Í2ÈhÕ
�jïtë+÷Åø 6a`Â# �C�¹KNT�Yk_J`�SYxYcGWwS_JOP\oGWM�bmYk_eâr_JO�X�FEwSwSfPO�s���GWOUYk\�ÈÀ�%OP\xQtÃ�Yk\�OPv*Feä�Ê

� õ�ë+ñÅ÷Åø��,÷ÅñÀøxô¥í
� \ÂYk_WXSK�_[GWY¢�kXSX°T�Y^RSOPfPO»Ga`�MVQLwSw�Yk_VG,GJY���T�Y^RSOPfPK7sfPOUKN\oGNg+GJILK¹i y ÉEÎ0F"OP\LMVGW�^\kGWOP�cGJOPY^\ÂY^beFe� � i Ç T�QLMVG,RzK
s�Y^\tnLlkQS_WKNX� 'OUGJI�GWISK �V� y v·����`^KN_NgzGWISK$T�Y^RSOPfUOUGa`o´ÌQL\L�� ��^_JK�]^K�_5MJOUYk\�YcbjGJISK$���

MH
fUOPRS_5�c_W`��c\LX�GJISK����

MHXS�^K�T�Y^\��·h0ILOPM�sY^\SnLl^QS_5��GWOUYk\ÄsY^_W_WKNMJw�Yk\LXSM�GJYÂGJISK¢l^_WOPXº�cwLwSfUO�s��cGJOPY^\é�kM�MVILY� '\£OP\¬s�Y^\tnLlkQS_5��GJOPY^\º}S� � \
s�Y^T�wL�c_WO�MVYk\%gS�$sfPOUKN\oGe 'O»GWISY^QSGET�YkRSOPfUOUGa`�MJQSwSwzY^_JGE 'OPfUf%RzK[QLMJOP\Sl$Y^\SfP`�GWISK �J� y vé����`^KN_N�(h0ILOPMEs�Y^\tn�l^QS_5��GWOUYk\
s�Y^_W_JKqMVwzY^\LXLM6GWY�GJISK�l^_WO�X��^wSwSfPOPsN��GJOPY^\��^M0MJISY� '\�OU\�sYk\tnLl^QL_W�cGJOPY^\ � �+Ë¢K�T�KN�kMVQL_JK>GJISK[MJOPÛ�K�Ycb
GJISK,i y ÉEÎ0F
OP\LMVGW�c\oGWOP�cGJOPY^\�Ycb*Fe� � i Ç s�Y^T�wL�^_JKqX�GJY�GWISKEMJOUÛNK'YcbzGJISK �J� y v��
��`^KN_Ng� 'ISO�s5I�OPM(Y^QS_(MVGW�^\LXS�c_5X,OUT�wSfPK�T�K�\oG5��GJOPY^\
Y^b �J� y v3��ZeMJOU\Sl�GWISK�nLl^QL_JKqM�bm_JYkT"GW�^RSfUKE�L� {SgxGJISK�Y�]kK�_WISKN�kX$OPMes��cf�sQLfP�cGJKNX��^M�bmYkfUfPY� EMN�

|libmlmh− mu.so| + |mlmhd|

|libiiop.so|
=

12, 480 + 43, 788

72, 860
= 77%

Z>MVOP\Sl[n�l^QS_WKNM(bm_JYkT�G5�cRSfPKNM/�S� {��c\�Xw�S� }SgkGJISK>GJY^GW�^fSbmYxYcGWwS_JOP\oGjY^b*GJISKrT�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX�l^_WOPX$s�fUOPK�\oG's��c\$RzK
sN�cf�sQSf���GWKNX��^M�bmY^fPfPY� EM��

|client| + |libiiop.so| + |libmlmh− mu.so| + |mlmhd| =

11, 248 + 72, 860 + 12, 480 + 43, 788 bytes =

140, 376 bytes

� õ�ë+ñÅ÷Åø�%�øoîqòzøoî
� \°Yk_WXtKN_�GJY¢�^XSX�T�Y^RSOPfPO»Ga`�MVQLwSw�Yk_VG�GJY���T�Y^RLOUfPK7MJK�_W]^K�_qg%GWISK�i y ÉEÎ0F"OP\LMVGW�^\kGWOP�cGJOPY^\�YcbEF>� � i Ç T�Q�MaG�RzK
s�Y^\tnLlkQS_WKNX� 'OUGJI�GWISK �V� y vÄ����`kK�_qg^GWISK�Á?- �V� y v

MH
s�Y^T�w�Yk\SK�\oGqgxGJISK�T�Y^RLOUfPO»Ga`o´¾�� ��^_JKe]^K�_5MJOUYk\7Ycb
GJISK[���

MHfPOURL_W�^_J`¹�c\�X�GWISK����
MH

XS�^K�T�Y^\%�,h0ISOPM�s�Y^\tnLlkQS_5��GJOPY^\¢sY^_W_WKNMJw�Yk\LXSM'GWY�GJISK�l^_WO�X��cwSwLfUO�s��cGJOPY^\¢�kM�MVISY� '\�OU\
s�Y^\tnLlkQS_5��GJOPY^\7�L� � \�sY^T�wL�^_JO�MJY^\%gx�,MJK�_W]^KN_j 'OUGJILY^QtGET�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG' 'OUfPf*RzKrQ�MVOP\Sl�Y^\SfP`�GJILK �J� y vÄ����`^KN_N�

{^{c�



h0ISO�MEs�Y^\tnLlkQS_5��GJOPY^\�sYk_J_WKNMJw�Yk\LXSMjGJY�GWISK�l^_WOPX��cwLwSfUO�s��cGJOPY^\��^MEMJISY� '\�OU\¹sYk\tnLlkQS_W�cGJOPY^\�{t�(FeM'bmY^_0GJILK�sfPOUKN\oGNg
GWISK7MJOUÛNK�Ycb�GJISK�i y ÉEÎ0F"OU\�MaG5�c\oGJO���GWOUYk\�O�M�s�Y^T�wL�^_JKqX�GWY¹GJISK�MVOPÛ�K$Y^b�GWISK �J� y v ����`^KN_N��ZeMJOU\Sl�GJISK$n�l^QS_WKNM
bm_WY^T"G5�cRSfPK��S� {tgxGWISK�Y�]^KN_JILKN�^X�OPM'sN�cf�sQSf���GWKNX��^M�bmY^fPfPY� EM��

|libsiiop.so| + |libmlmh− ma.so| + |mlmhd|

|libiiop.so|
=

22, 184 + 21, 644 + 43, 788

72, 860
= 120%

Z>MVOP\Sl�nLl^QS_WKNMebm_WY^TÚGW�^RSfPKNMT�S� {��^\LX �L� }LgzGJISK�GJY^GW�^f
bmYxY^GJwS_WOU\oG�Ycb(GWISK�T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX¹l^_WOPX¢MVKN_J]kK�_rs��c\
RzK[s��^fPs�QSfP�cGJKqX��kM�bmY^fPfUY� EMN�

|server| + |libiiop.so| + libsiiop.so| + |libmlmh− ma.so| + |mlmhd| =

15, 644 + 72, 860 + 22, 184 + 21, 644 + 43, 788 bytes =

176, 120 bytes

p økî�ì��6øxðcíqñmò�ø
ijYkT�w��c_WKNX�GJY�GJILK �V� y vÂ����`kK�_qg�GJISK>i y ÉeÎ�FºOP\LMVGW�^\kGWOP�cGJOPY^\�Ycb*Fe� � i Ç s��cQ�MVKqMC�c\�OU\�s_WKN�^MJK0OU\�T�K�T�Yk_J`�bmYxY^GV´
wS_WOP\kG'Y^b¹���k�³�c\�X � {c|~�¯Yk\�GWISK[��ßHbmY^_'s�fUOPK�\oGWM'�^\LX�MVKN_J]kK�_5M6_WKNMJw�KqsuGWOU]kK�fP`^�Ch0ISKNMJKrnLl^QL_JKqM��^_JKrOP\LXtK�wzK�\�XtK�\oG
Y^b%OU\LXSOU]xO�XtQL�cf*�^wSwSfPOPsN��GJOPY^\�M6�c\�X$w�KN_VG5�cOP\$GJY��c\x`�sfPOUKN\kG0�c\LX7MVKN_J]kK�_(RSQLOUfUG� 'OUGJI7GJISK�i y ÉEÎ0FéOP\LMVGW�c\oGWOP�cGJOPY^\�Y^b
F>� � i Ç �oËÄISKGWISK�_jGJILOPMjOPMj�c\7�ks�s�K�wtG5�cRSfPK'Y�]^KN_JISKq�^X*gkXtK�wzK�\LXLM6Yk\$GJISK>T�Y^RSOPfUK>XtK�]xO�sKNM6OU\�pkQLKNMVGJOPY^\%�(ijY^T�wL�^_V´
OP\Sl�GWISK[GWYcG5�cf%bmYxY^GJwS_WOU\oG5MEl^OP]^KN\��cRzY�]^K�GWY�GJILK�T�Y^RSOPfPK�sYkT�wLQtGJKN_WM>XtOPMWsQ�MJMJKNX�OP\�MJKNsuGWOUYk\�{t� }�MJISY� EM0GJI���GeGWISK
lk_JO�X$�cwSwLfUO�s��cGJOPY^\$RSQSOPfUG� 'OUGJI$GWISK�i y ÉeÎ�F¬OU\�MaG5�c\oGJO���GWOUYk\$Ycb�Fe� � i Ç sYkQSf�X$Y^wzK�_5��GWKEY^\$T�YkMVG�s�QS_W_JKN\kGjT�YkRSOPfUK
s�Y^T�wSQtGWK�_5M�� y b
GWISK�MJO»Ã�sY^T�wSQSGJK�_5M0fPOPMVGJKqX�OU\�GW�^RSfPK,{t� {tgtYk\SfU`7GJISK[Ga jY$MJK�\LMJY^_'\SYtXtKqMEXtY$\SY^GeIL��]kK�MJQtÞ�sOPK�\oG
MVGJYk_W�^l^KEGWY,_WQS\7GJISK�T�Y^RSOPfPO»Ga`o´¿K�\L�^RSfUKqX�lk_JO�X��cwLwSfUO�s��cGJOPY^\%�Ch0ISK�K�ÃoGW_JKNT�K�fP`�fPOPT�OUGJKqX�MaGWY^_5�cl^K>s��cw��^sOUGa`�Ycb
GJISKqMVK
Ga �Y$XtK�]xO�sKNM�È � �c\LX�}k{�å�Îº_WKNMJw�KqsuGJOP]^KNfU`SÊjT�KN�^\7GWIL��GEKN]^K�\�OUb3RSQLOUfUGE 'O»GWI�GJISK�MVGW�c\�XS�c_5X �J� y v£��OURL_W�^_J`�ÈÅOÀ� K^�Pg
\SY�T�Y^RSOPfUOUGa`¹MVQLwSw�Yk_VGuÊugzGJILK�l^_WO�X��cwSwLfUO�s��cGJOPY^\¹O�MEGWYoY�RSOPlL�>h0ILK[Ga �Y�v6dEF>M>fPO�MaGWKNX¹OP\�G5�cRSfPK�{S� {�I���]^K � ���c\LX
�^�¢��Î³Y^bET�KNT�Y^_W`�_WKNMJwzKNsuGWOU]kK�fP`^gC 'ISO�s5I¤O�M�MVQtÞ�s�OUKN\kG�bmY^_�RzYcGJI¤GJISK�T�Y^RSOPfPO»Ga`o´¿K�\L�^RSfUKqXÂsfPOPK�\oG��^\LX¤MJK�_W]^KN_N�
Fef»GWISY^QSlkI�RzYcGWI�XSK�]xOPs�KNM0IL��]kK>MJQtÞ�sOPK�\oG'T�K�T�Y^_W`^gxOUGeMVISYkQSf�X�RzK�\SYcGWKNX$GWIL��GEYk\SfP`$Y^\SK�È¸GWISK�OUv*Feä�Ê�MJQSwSwzY^_JGWM
YkQS_rs5ILYkMJK�\¹wSf���GJbmY^_WT ÈÀ�%OP\xQtÃLÊe�^\LX¹ 'OPfUfC�^sGJQL�^fUfP`�R�K��cRSfPK,GJY7_WQS\�XSOPMVGJ_WOURLQtGJKqX��cwLwSfUO�s��cGJOPY^\LMeRSQSOPf»G� 'OUGJI�GWISK
i y ÉEÎ0F·OP\LMVGW�c\oGWOP�cGJOPY^\7Y^b+F>� � i Ç �

E®¸�º®¸�ù ¹�À%D>¿�È(D?Åç:$�1¼HÀ �,DL:<�>=%
e:+D)À&�0¼(' Ã ¹�D)È�¼HÀ�=x=�½����
h0ISO�M�MJKNsGJOPY^\ºKÃS�cT�OP\SKNM�GWISK¹wS_WYtsKNMWMJOU\Sl�Y�]kK�_WISKN�kXÂY^\@GJILK���ß�s��^QLMJKNX£Rx`¤Fe� � i Ç T�YkRSOPfUOUGa`@MJQSwSwzY^_JG$OU\
�^\Â�cwSwSfPO�s���GWOUYk\%��h0ISK�l^_WO�X°�cwSwSfPO�s���GWOUYk\�wS_JKqMVKN\oGJKNX�OP\ÂMVKqsuGWOUYk\ �S� � � {�OPM�QLMVKqX�bmY^_�GWISO�M[wSQS_WwzYkMJK^�Ì3OU_5MaGqg�GWISK
wzK�_JbmY^_WT$�c\Ls�K+bmY^_
s�fUOPK�\oG3T�YkRSOPfUOUGa`>O�M%K�ÃS�cT�OU\LKNXrGJIL_JYkQSl^I�K�ÃxwzK�_WOPT�KN\oGWM% 'OUGJI[s�Y^\tn�l^QS_5��GWOUYk\LM � g�}E�^\LX¯��ÈÅT�YkRSOPfUK
s�fUOPK�\oG' 'O»GWISY^QSG'F>� � i Ç �c\LX� 'OUGJI�Fe� � i Ç  'OUGJI�Y^\SKrY^_�Ga �Y��¢â�Mj_WKNMJwzKNsuGWOU]kK�fP`SÊu�(ÁxKNs�Y^\LX%gxGJISK�wzK�_JbmY^_WT��^\LsK
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Y^brMJK�_W]^K�_�T�Y^RLOUfPO»Ga`¤OPM�K�Ãt�^T�OU\SKqXÂGWIS_WY^QSlkI¤KÃtwzK�_WOUT�KN\kG5M� 'O»GWI£s�Y^\tn�l^QS_5��GWOUYk\LM${tg6�°�^\LX �ºÈmT�YkRSOUfPK�MJK�_W]^K�_
 'OUGJISYkQtG,F>� � i Ç �^\LX� 'O»GWIÂFe� � i Ç  'O»GWI°Y^\SK$Yk_�Ga jY��¢â�M[_WKNMJw�KqsuGJOP]^KNfU`SÊ��h0ISO�M��^fUfPY� EM�QLM�GWY��^MWMVKqMJMrGWISK
wS_WYtsKqMJMJOU\Ll�Y�]^KN_JILKN�^X$sN�cQLMJKNX7Rx`�GJISK�Fe� � i Ç s�Y^T�wzY^\SKN\kG5M6RzYcGWI�OP\�GJISK�s��kMVKrYcb�T�YkRSOUfPK�sfPOUKN\kG5M'�c\LX�MVKN_J]kK�_5M��
h0ISKEZe\SOUÃ�iHV.q4\^]Ká _EsYkT�T$�^\LX�O�MCQLMJKNX,GWY[sY^fPfPKNsuGjijv6ZéQLMJ�^l^K0OP\tbmY^_WT$��GJOPY^\,bmY^_+GWISKEwS_WY^lk_W�^T$M�� Ç ÃxwzK�_WOPT�KN\oGWM
 �K�_WK,wzK�_JbmY^_WT�KNX � |k|$GJOPT�KNM�bmYk_��cfPf(sY^\SnLl^QS_5��GWOUYk\LMr�c\LX���]^KN_W�^l^K[]��cfPQSKqM� jKN_JK�s��^fPs�QSfP�cGJKqX*��µeY�YcGJILK�_�ijv6Z
OP\oGJK�\�MVOP]^K'wS_WYtsKqMJMJKNM3 �K�_WK�_WQS\S\LOU\Sl�Yk\�GJISK'ISYoMaG5M(XtQS_WOP\SlrGJISKEK�Ãtw�KN_JOPT�K�\oGWM+Y^GJISKN_CGJIL�^\�GJISYoMVKEXtOP_WKNsuGWfU`�_JKNfP�cGJKNX
GWY�GJISK�lk_JO�X7�^wSwSfPOPsN��GJOPY^\��c\�X7GWISK[Fe� � i Ç sY^T�wzY^\SKN\oGWMN�
h0ISK�l^_WOPX¹�^wSwSfPOPsN��GJOPY^\¹O�MeXSOPMVGJ_WOURLQtGJKqX��c\LX�_JKqpkQLOU_WKNME��\SKGa �Y^_W¡�GWY7Y^wzK�_5��GWK�T�KN�c\LOU\Sl^bmQSfPfU`k�eÎ�KNs��^QLMJK�GJISO�M

MJKNsGJOPY^\�OPM�s�Y^\Ls�K�_W\SKNX� 'O»GWI �H£Í�����.��������¨ Y�]^K�_WISKq�^X�Y^\¢GJILK���ß[g* �K$��GVGWK�T�wtG�GWY�T�OP\SOUT�O�MVK�GWISK�OUT�wL�ksuG�GJI���G
\SK�Ga jYk_J¡>GJ_5��Þ�s6IL�^M
Y^\�GWISK�KÃtw�KN_JOPT�K�\oGWMN�;3OP_WMVGNg�bmYk_3�^fUfoYcbzsY^\SnLl^QS_5��GWOUYk\LM%}*^��Sg���â � �c\LX�ÉEß@�^_JK�sYk\tnLl^QL_JKqX
GWY�RzKEGJILK>MW�cT�KeISYoMaGq�3h0ILOPMjT�KN�c\�MCGJILKr��â � ^xÉEß¬sY^\L\SKNsGJOPY^\$ 'OPfUfzGW�^¡^KEwLfP�ksKEOP\oGJK�_W\L�^fUfP`,OP\$GWISK>heijv£MaG5�^s5¡
Y^b�GJISK���â � -cÉEß[�0h0ISO�M�s�Y^_W_JKqMVwzY^\�XSM$T�Y^_WK�sfPYkMJK�fP`@GJY@s�Y^\tn�l^QS_5��GWOUYk\LM � �^\LX¬{� 'ILK�_WK�Y^\LfU`£Y^\SK¢fUKNl¤Y^b
s�Y^T�T�QS\LOPsN��GJOPY^\�KÃtO�MaG5M�gtRzKNsN�cQLMJK�\SY$��â�OPM'wL_JKqMVKN\kGq�(ÁxKNs�Y^\LX*gtOP\¹�cfPf%sYk\tnLl^QL_W�cGJOPY^\LMjGJILK[��ß¶�c\LX���â�ME�^_JK
s�Y^\S\SKqsuGWKNX[Q�MVOP\Sl��c\ � |k{S� � � Ëé��F>µ@\LKGa �Y^_W¡rs�Y^\S\SKqsuGWOUYk\%g� 'ISO�s5I�IL�kM3�rXS�cGW�E_5��GWKjY^b ��� �¹RSwLMN�+FeM+XtO�MJs�QLMJMJKNX
OP\�MJKNsGJOPY^\�{t� �LgkGJISO�M0OPM�Yk\SK>Y^b%GJILK>bÅ�kMaGWKNMVG�ÈÅO»b3\SYcG�GJILK>bÅ�kMaGWKNMVG5Ê6 'OU_WK�fPKNMWM�\SKGa �Y^_W¡,GJKNs5IL\SY^fPY^lkOUKqMjMJQSwSwzY^_JGJKqX�Rx`
T�Y^RLOUfPK,XtKN]xOPs�KNMrsQS_W_JKN\oGJfP`�Yk\�GJISK�T$�c_W¡^KGq�EËÄISOPfUK,GJILOPMeGa`xw�K,Ycb(fPOU\S¡¹sN�c\�\SY^G>RzK�K�ÃxwzKNsGJKqX¹GJY�R�K���]��cOPfP�^RSfUK
GWY�T�YkRSOUfPK�XtK�]xO�sKqM'��GE�cfPf¥GJOPT�KNMNgtO»GEO�M0QLMJKNX7bmY^_�GJISK�K�Ãtw�KN_JOPT�K�\oGWM0wS_WKNMJK�\oGWKNX�ILK�_WK^gtRzKNs��^QLMJKrOUG'T�OU\SOPT�OPMJKNM�GWISK
wzK�_JbmY^_WT$�c\Ls�K6wzK�\L�^f»Ga`[XtQLKjGWYrs�Y^T�T�QL\SOP�cGJOPY^\,R�K�Ga jKNK�\[GWISK0sfPOUKN\kG(�^\LX�MJK�_W]^KN_
�c\�X[O�M�GWISK�_WKbmYk_JK�T�Y^_WK6fPOU¡kK�fP`�GJY
_WK�]kKN�cfzwzK�_JbmY^_WT��^\LsK>w�KN\L�cfUGJOPKNM0XtQLKeGWY,wS_WYtsKqMJMJOU\Ll�_WKNpoQSOP_JKNT�KN\oGWM6GJIL�^\7 �Y^QSf�X�MJfUY� �K�_�\SKGa �Y^_W¡,GJKNs5IL\SY^fPY^lkOUKqM��

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø��,÷ÅñÀøoô¥í
h3�cRSfPKþ�S� ��MJISY� EM�ijvjZçs�Y^\LMJQST�wtGWOUYk\�bmY^_�sYk\tnLlkQS_W�cGJOPY^\ � ÈmT�Y^RLOUfPK$sfPOUKN\kG� 'OUGJISYkQtG�F>� � i Ç MVQLwSw�Yk_VGuÊu��LY^_
Kq�^s5I�_WY� �g¥GJILK,G5�cRSfPK^½ MrnL_5MaG�sYkfUQLT�\�fPOPMVGWMrGWISK$sY^T�wzY^\SKN\oGrbmYk_� 'ISOPs5I¢GJILK,n�l^QS_WKNMrOP\�GWIL��G�_WY�  �cwSwSfP`^��h0ISK
nL_5MVG�MJKNsuGWOUYk\�Ycb*GWISKEG5�cRSfPKelkOU]kKNM(nLl^QS_WKNM(bmY^_jGJISK�sfPOPK�\oGrÈÅ_JKqMVO�XtOP\Sl[Y^\�GJISK���ß>Êj�c\�X�GJISK�MVKqsYk\LX�bmY^_jGJISK�MJK�_W]^K�_
ÈÅ_JKqMVO�XtOP\Sl�Y^\�GJILKE��â�Êu� � \�s�Y^\tn�l^QS_5��GWOUYk\ � GJILK�_WK'OPMC\LY[Fe� � i Ç MJQSwSwzY^_JG6�c\�X�GWISK'Y^\LfU`�sY^T�wzY^\SKN\oGWMC_WKNMJOPXSOU\Sl
Yk\¹GJISK�ISYoMaG5M>�^_JK�GWISK�l^_WOPX�s�fUOPK�\oG��c\LX�MJK�_W]^KN_N�>h0ISK�G5�cRSfPK^½ MrMVKqsY^\�X�sYkfUQST�\�fPO�MaG5MEGWISK�GWYcG5�cf3_JQS\�GJOPT�K�Èm 0�cfPf
s�fUYts5¡�GWOUT�K�Ê�GJIL�cGEKN�ks5I�s�Y^T�w�Yk\SK�\oG'GWYoYk¡�GWY$KÃtKNs�QtGJKk�jh0ISKqMVK�XtOUÆzKN_eRzKNsN�cQLMJKrGJISK�MJK�_W]^KN_0 ��kM'MaG5�c_JGJKNX�RzKbmYk_JK
GWISKrs�fUOPK�\oG0�c\LX$lkOU]kK�\$lk_W�ksK0GJOPT�KeGWY�OP\SOUGJO��cfPOPMJKeRzKbmYk_JK'GWISK�sfPOUKN\kG� ��kM6MVGW�^_VGWKNX*� Ç ÃSsKNwtGjbmYk_6OP\SOUGJO��cfPOPMW��GWOUYk\%g^GWISK
MJK�_W]^KN_' jYkQSfPX�Yk\SfP`�IL��]kK�R�KNK�\��ksuGJOP]^K� 'ILOUfPK[GWISK�sfPOPK�\oGe 0�^M'_WQS\S\SOP\Sl��0h0ILK�GJISOP_5X�sYkfUQST�\¹fPOPMVGWMEGJISK�\oQLT�RzK�_
Y^b0ijv6Z³MVKqsYk\LXSMrKN�ks5I�sYkT�wzY^\LK�\oGrQ�MVKqX�XtOP_JKqsuGWfU`ÂÈÅOU\�QLMJK�_rT�YtXtK�Êu��h0ISK�bmYkQS_JGJI¢s�Y^fPQST�\�fPOPMVGWM>GWISK�\oQLT�RzK�_
Y^bCijv6Z¶MJKNs�Y^\LXSM0Q�MVKqX7Rx`$GWISK�MV`tMVGJK�T Y^\�R�KNIL�cfUb3Y^b
Kq�^s5I�s�Y^T�wzY^\SKN\kG[ÈÅOU\�¡^KN_J\LK�f¥T�YxXSKqÊu�(h0ILK�nSb¸GJI¹sYkfUQLT�\
ÈmGJISKeMJQST¯Ycb*sY^fPQST�\LM3GWIS_JKNKE�c\LX,bmYkQS_5Ê3lkOU]kKNM3GWISK0GJY^GW�cfL\oQLT�RzK�_CYcb�ijv6ZéMJKNs�Y^\LXLMCMVwzK�\oG(Rx`�Kq�^s5I�sY^T�wzY^\SKN\oGN�
µeY�YcGWISK�_'ijv6ZéOP\oGJKN\LMVOP]^K>wS_WYxs�KNMWMVKqM+GJI��c\$GWISYkMJKEfPOPMVGJKqX$OU\�GJISKeGW�cRLfUK> jKN_JK'_WQS\S\SOP\Sl�XtQS_WOU\Sl[GJISK>KÃtw�KN_JOPT�K�\oGWMN�
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Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÌhÔ Î ÈhË!Í Å�� §�Ã�2 #�Õ Ã ) 2 ý6Õ §S2 Ã Õ 0 ú 2 Ã ÕÕzÈhÓzÏ6ÈhÓ Å þ Ã À
.!� § # 2 )�Õ ý 2 ý6üÕ ý 2 ý § Õ ý 2 Ã�0 Õ
�jïSë3÷Àø	6a`ü� �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\ � ÈÀ�%OP\xQtÃLÊ

h3�cRSfPK:�L� ��MJISY� EM�GWISK�ijv6ZásYk\LMVQLT�wSGJOPY^\�bmY^_,sY^\SnLl^QS_5��GWOUYk\°}ÂÈmT�Y^RLOUfPK7sfPOPK�\oG� 'OUGJI¤F>� � i Ç MJQSwSwzY^_JG5Ê
OP\�GJISK7MW�cT�K�bmY^_WT$��G[�^M�GJIL�cG[QLMVKqX�OU\�GW�^RSfPKw�S� �L��h3�cRSfPKÎ�S�"��sY^\oG5�cOP\LM>Ga jY�MJKNsGJOPY^\LMN��Y^\SK�bmYk_[sY^T�wzY^\SKN\oGWM
_WKNMJOPXSOU\Sl7Y^\¹GWISK���ß��c\�X¹Y^\SK�bmY^_�sYkT�wzY^\LK�\oGWMe_JKqMVO�XtOP\Sl�Y^\�GJISK���â � -cÉEß[�¥h0ISK,fP�kMaGr_JY� HOU\¢KN�ks5I�MVKqsuGJOPY^\
MJQST�T$�c_WOPMJKNM�GWISK�ijvjZ sYk\LMJQST�wtGJOPY^\�bmY^_��cfPf6OP\x]^Y^fP]^KqX�sY^T�wzY^\SKN\oGWM�Yk\�GJIL�cG�ISYkMVGN��h0ILK7sYkT�wzY^\LK�\oGWM�_W�^\
bmYk_EXtO»Æ¥K�_WK�\oG'fPK�\Sl^GJILM�Ycb0Èm 0�cfPf%sfPYts5¡tÊ(GJOPT�K^gSRzKNsN�cQLMJK>GJISKN`7\SKNKNXtKqX�GWY,RzK[MaG5�c_JGJKqX�OP\�Yk_WXtKN_'�c\LX�MVILY^_JG0XtKNfP��`tM
 �K�_WK[OP\LMVKN_VGWKNX�GWY��^fUfPY� ·KN�^s5I�s�Y^T�wzY^\SKN\kGeGJY7OP\SOUGJO��cfPOPMJK^�USYk_eKÃS�^T�wLfUKkg�GWISK,���¤XS�^K�T�Y^\¹Yk\�KN�ks5I¹ISYkMVG> 0�^M
lkOU]kK�\°GWOUT�K�GJY¢OU\SOUGJO��cfPO�MVK�R�K�bmY^_WK7GWISK�sfPOUKN\kG$�c\�X¤MJK�_W]^K�_, jKN_JK�MaG5�c_JGJKqX*�°h0ISK�_WQS\¤GJOPT�K�nLlkQS_JKqM[bmYk_$MVKN]^K�_5�cf
s�Y^T�w�Yk\SK�\oG5M0_JQS\L\SOU\Ll�Yk\7GWISK�MJ�^T�KrILYkMVG'�^_JKr\SY^Ge�^XSXtKqX7QLw%gtR�Kqs��^QLMVKrGWISK�_JQL\7GWOUT�K�O�M0 ��^fUf%s�fUYts5¡�GJOPT�K[�c\LX
GWISK[sYkT�wzY^\LK�\oGWM0 �K�_WK�_JQS\�OP\�w��c_5�cfPfUKNfÀ�

Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÌhÔ Î ÈhË!Í Å�� Ã ú6úÕ Ã ú 2 ú6Õ §S2 Ã Õ 0 ü 2 )Õù$Ô ù�&-Ç Å�� Ã )�)�Õ 0 � 2 0 Õ � 2 ú6Õ ü�� 2 #Õ
=

Å�� ¨ ú 0S2 �Õ Ã # 2 )Õ �ý 2 0 ÕÕzÈhÓzÏ6ÈhÓ Å þ Ã À
.!� Ã )ýÕ ý 2 ý6üÕ ý 2 ý § Õ ý 2 Ã�0 Õù$Ô ù��6Ç Å þ Ã À
.!� Ã )���Õ 0S2 ú6Õ Ã�2 Ã Õ ü 2 )Õ
=

Å þ Ã À
.!� ¨ 0S2 ú6Õ Ã�2 0 Õ ü 2 �Õ
�jïSë3÷Àø	6a`�2 �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\7}¹ÈÀ�%OP\xQtÃLÊ

F¯\xQST�RzK�_rYcb(YkRLMVKN_J]��cGJOPY^\LMeOU\�_WK�f���GWOUYk\¹GJY�wS_WYxs�KNMWMVOP\Sl�wzK�_JbmY^_WT$�c\Ls�K�GJ_5�c\�MVwL�^_JKN\Ls`�Y^\�GJISK���ß¯sN�c\�RzK
T$�^XSK$bm_JYkTãs�Y^T�wL�^_JOP\Sl�GW�^RSfPKNM¯�L� ���^\LX �L� �S��3OP_WMVGNg+QLMJOP\Sl¹GJILK�i y ÉEÎ0F"OP\LMaG5�c\oGJO���GWOUYk\°YcbEFe� � i Ç  'OUGJI¤�
T�Y^RLOUfPK�s�fUOPK�\oG�s��^QLMVKqM>�^\�Y�]^KN_JILKN�^X�Y^b

42.6 − 15.0 = 27.6
ijv6ZçMJKNsYk\LXSMrMVwzK�\oG�Rx`�GJISK�sfPOUKN\oG�XtOP_WKNsuGWfU`°ÈÅOU\

QLMJK�_'T�YtXtK�Ê0�c\LX
17.5− 9.1 = 8.4

ijv6Z�MVKqsY^\�XSM0MVwzK�\oGERx`�GWISK[MV`tMVGJKNT ÈmOP\�¡^K�_W\SKNf*T�YtXtK�Ê�Y^\�RzK�IL�^f»b+Ycb
GJISK
s�fUOPK�\oGN�(h0ILOPM0sYk_J_WKNMJwzY^\LXSM6GJY�_WK�f���GWOU]kKeY�]^KN_JILKN�^XLM(Ycb ��� ���¯�c\LX��k{~��bmY^_0QLMJK�_'�c\LX�¡^KN_J\LK�f�GJOPT�K�_WKNMJwzKNsuGWOU]kK�fP`^�
h0ISK�GJYcG5�cfjY�]^K�_WISKq�^X¢OPM

60.2 − 24.1 = 36.1
ijv6Z MJKNs�Y^\LXLM�ÈmQLMJK�_��c\LX�¡kK�_W\SK�f¸Êug+ 'ISO�s5IÂsYk_J_WKNMJwzY^\LXSMrGWY��c\

Y�]kK�_5�cfPf � �c|��¯Y�]^K�_WISKq�^X$OP\�GJK�_WT$M0Ycb+KÃxGJ_5��ijv6ZHGJOPT�K�_JKqpoQSOU_WKNX7bmY^_EF>� � i Ç T�Y^RSOPfPO»Ga`7MJQSwSwzY^_JGN�
h3�cRSfPK1�L� �[MJISY� EM(GJISK�ijv6ZAs�Y^\LMJQST�wtGWOUYk\�bmY^_0sY^\SnLl^QS_5��GWOUYk\w��OU\���MJOUT�OPfP�^_6T$�c\S\LK�_(GWY[GWISKEGa �Y[wS_WK�]xOPY^QLM

G5�cRSfPKNMN�3h0ILOPM+sYk\tnLlkQS_W�cGJOPY^\�OP\x]^Y^fP]^KqM*GWIS_JKNKjILYkMVGWM0ÈÅ��ß�gc��â � -cÉEß¤�^\LX��¢â�{^Ê
�c\LX[bmKN��GWQS_WKNM
GJISK0��ß£T�Y�]xOU\Sl
bm_WY^T���â � -�ÉEß·GWY���â�{���b¸GJKN_eOUGrI��^Mes�Y^\S\LKNsuGWKNX�GWY�GJILK,MJK�_W]^K�_>�c\LX�RzK�lkQS\�wzK�_JbmY^_WT�OP\Sl�OP\x]^Yts��cGJOPY^\LMN�Eh0ISK
T�Y�]^KNT�K�\oG7s��^QLMVKqM$��GJQS\L\SK�feGJY°RzK�KNMVGW�^RSfUO�MJISKNX£RzKGa �K�K�\ºGWISK�Ga �YÂ��â�M��·h3�cRSfPK��S� ��IL�^M�GWIS_WK�K�MJKNsuGWOUYk\LM
MJISY� 'OP\Sl�GJISK�ijv6Z s�Y^\LMJQST�wtGJOPY^\�Y^b0Kq�^s5I�Ycb0GWISK$GJIL_JKNK�ISYkMVGWM[Y^\Â��wzK�_J´¿s�Y^T�w�Yk\SK�\oG[RL�kMVO�M[�^\LX°�cf�MVY¹lkOU]kKNM
GWISK�GWYcGW�^f>�^T�YkQS\oG7Ycb,ijv6Z²_WKNMJY^QS_5sK¹MJw�KN\kG�Rx`£�^fUfrsY^T�wzY^\SKN\oGWM�Yk\ºGJIL�cG�ISYoMaGq�¯ijY^T�wL�^_JOP\Sl�GW�^RSfPKNM:�L� �
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�^\LX��S�"�$MJISY� EM'GWIL��GrGJILK,�^XLXtO»GWOUYk\L�cf
Y�]^KN_JISKq�^X�sYkT�wL�c_WKNX�GWY�sYk\tnLlkQS_W�cGJOPY^\ � ÈÅ 'O»GWISY^QSGrT�Y^RLOUfPO»Ga`¹MJQSwSwzY^_JG5Ê
�^T�YkQS\oGWM(GJY

61.3−24.1 = 37.2
ijvjZ¬MJKNsYk\LXSMNgks�Y^_W_JKqMVwzY^\LXSOU\SlrGWY���_WK�f���GJOP]^K'OP\Ls�_JKq�^MJK'Ycb

154%
�+ijY^T�wL�^_JOP\Sl

G5�cRSfPKNM0�S�"���c\LXÌ�L� ��MJISY� EM0GWIL��G> 'ISK�\�GWISK,F>� � i Ç s�Y^T�w�Yk\SK�\oG5ME�c_WK�QLMJKNX�GJY��^XSX�T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JGEGJY$GWISK
s�fUOPK�\oGNgLGJISK[�kXSXtOUGJOPY^\L�^f*GJQL\S\SK�f
R�K�Ga jKNK�\¹��â�MeIL�^M0fPO»GJGJfPK[wzK�_JbmY^_WT��^\LsK�OPT�wL�^sGEY^\�GJILK�sfPOUKN\oGN�0ijYkT�wL�c_WKNX7GJY
s�Y^\tnLlkQS_5��GJOPY^\�}Sg^GJISKE�kXSXtOUGJOPY^\L�^fSY�]^KN_JISKq�^X�_WKNpoQSOP_WKNX�bmY^_6s�Y^\tnLlkQS_5��GJOPY^\þ�r�cT�Y^QS\oG5M3GJY�Y^\LfU`

61.3−60.2 = 1.1ijv6Z�MVKqsY^\�XSM�gt��_WK�f���GJOP]^K�OP\Ls_WKN�kMVKrYcb
1.8%

�
Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÌhÔ Î ÈhË!Í Å�� Ãk§ ��Õ Ã ú 2 #Õ §S2 üÕ 0 ú 2 ý6Õù$Ô ù�&-Ç Å�� 0 ýS��Õ 0 � 2 �Õ � 2 #Õ ü�# 2 üÕ
=

Å�� ¨ ú!ü 2 üÕ Ã � 2 ý6Õ � Ã�2 üÕÕzÈhÓzÏ6ÈhÓ Å þ Ã À
.!� 0 ý 0 Õ ý 2 ý 0 Õ ý 2 ý § Õ ý 2 Ã�0 Õù$Ô ù��6Ç Å þ Ã À
.!� 0RÃ�Ã Õ Ã�2 �Õ ý 2 )Õ 0S2 üÕ
=

Å þ Ã À
.!� ¨ Ã�2 �Õ ý 2 �Õ 0S2 ú6Õù$Ô ù��6Ç Å þ 0 0 ý § Õ ü 2 § Õ Ã�2 �Õ ) 2 �Õ
=

Å þ 0 ¨ ü 2 § Õ Ã�2 �Õ ) 2 �Õ
�jïSë3÷Àø	6a`Â6 �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\���ÈÀ�%OP\xQtÃLÊ

ijYkT�w��c_WOU\Sl�GJISK�w�KN_Ws�K�\oGW�^l^K[Y^b�ijv6ZçQLMJKNX¹OP\�GWISK�GWIS_WK�K,s�Y^\tn�l^QS_5��GWOUYk\LMeMJISY� EM'GWIL��G�wS_WYtsKNMWMJOU\Sl7w�Y� �K�_
 0�^MC\LYcG6��RzYcGVGWfUKN\SKNs5¡�Y^\�GWISKe��ß�� � \$�cfPfSYcb¥GWISKesYk\tnLlkQS_W�cGJOPY^\LMNg�GJILK'GJY^GW�cf¥ijv6ZºGJOPT�KeMJw�KN\kGjOPM(s�Y^\LMJO�XtK�_5�cRSfP`
fPY� jKN_'GJI��c\�GJILK�GJY^GW�cf
_JQL\�GJOPT�Kkg�OP\LXtO�s��cGJOP\Sl�GJI���G>OP\¹\SYk\SK[Ycb+GWISK[KÃtwzK�_WOUT�KN\kG5ME 0�^M0GWISK�ijv6Z bmQSfPfU`�fUYo�^XtKqX*�
h0ISK0lk_JO�X�s�fUOPK�\oG(XtYxKNM+\SY^G3wzK�_JbmY^_WT�XtO�MJ¡ � - y XtQL_JOP\SlrO»G5M+Y^wzK�_5��GJOPY^\�gcMVY>GJISKEs�Y^\LMVGJ_5�cOP\SOP\SlEbÅ�ksuGWY^_+OPM+\LYcG+_JKNfP�cGJKNX
GWY�GWISKrMJwzK�KNX7Ycb%fPYts��cf¥MVGJY^_5�clkKeXtKN]oO�sKqM��CF>M��^fUfzYcb�GJISK>GJIS_WK�KeGW�^RSfUKqMjMJISY� �goGJILK>wS_WYtsKqMJMJOU\Ll[w�KN_VbmYk_JT�KqX$Y^\$GWISK
��â�MR-�Éeßé 0�^M(T�OP\SOPT��^f¥R�Y^GJI� 'OUGJISYkQtG'�c\LX$ 'OUGJI�Fe� � i Ç MVQLwSw�Yk_VGq�Ch0ISOPMj_WQSfUKqM6YkQtG6GWISKewzK�_JbmY^_WT$�c\Ls�KEYcb*GWISK
MJK�_W]^KN_6Y^_0Y^b
Fe� � i Ç sYkT�w�Yk\SK�\oGWM�Yk\�GJILKr��â�M0�kM���sYk\LMVGJ_5�cOP\SOU\Ll�bÅ�^sGJY^_q�CßEKN\LsKkgoOUGEMVKNK�T$M�MJ�cbmKeGWY�s�Y^\SfPQLXtK
GWIL��G�GJISK>w�KN_VbmYk_JT$�^\LsKEY^b�sYk\tnLl^QL_W�cGJOPY^\LM � gx}��c\�X:�� 0�^M6fUOPT�O»GWKNX�Rx`�GJILKe\SK�Ga jYk_J¡�QLMJKNX$OP\�GWISKeK�ÃxwzK�_WOPT�KN\oGWM
È � |k{S� � � Ëé�
FeµrÊu�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø�%�økî�òzøkî
h3�cRSfPKT�S�u��MJISY� EM(GWISK[ijv6Z·sY^\�MVQST�wtGWOUYk\$bmY^_'s�Y^\tnLlkQS_5��GJOPY^\7{7ÈmT�Y^RLOUfPK�MVKN_J]kK�_6 'OUGJILY^QtG'Fe� � i Ç MJQSwSwzY^_JG5Ê6OU\
GWISK�MJ�^T�K�bmYk_JT$��G[�kMrGJISK�GW�^RSfPKNM�l^OP]^KN\�bmYk_rGJISK$T�Y^RLOUfPK$sfPOUKN\kG5M���ÁxOPT�OUf��c_WfP`^g*G5�cRSfPKNME�L� � �c\LX �S� ��MVILY� çijv6Z
s�Y^\LMJQST�wtGJOPY^\�bmY^_�sYk\tnLl^QL_W�cGJOPY^\LMe���^\LX	�¢ÈmT�Y^RSOPfPK�MJK�_W]^KN_e 'OUGJI�Fe� � i Ç MJQSwSwzY^_JGr 'OUGJI¢Y^\SK��c\LX¹Ga jY���â�M
_WKNMJw�KqsuGWOU]kK�fP`tÊjOP\�GJISK[MW�cT�KrbÅ�^MJISOPY^\%�

Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÕzÈhÓzÏ6ÈhÓ Å�� §r§B2 ýÕ Ã ) 2 )Õ Ã�0B2 #Õ 0 � 2 0 ÕÌhÔ Î ÈhË!Í Å þ Ã À
.!� § ü 2 úÕ Ã�2 üÕ ú 2 �Õ ) 2 �Õ
�jïSë3÷Àø	6a`�3 �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\�{�ÈÀ�%OP\xQtÃLÊ
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Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÕzÈhÓzÏ6ÈhÓ Å�� Ã �úÕ Ã � 2 �Õ Ã ) 2 #Õ ü 0B2 )Õù$Ô ù�&-Ç Å�� Ã #úÕ 0 � 2 ú6Õ � 2 ú6Õ ü�� 2 �Õ
=

Å�� ¨ úS) 2 0 Õ 0 ú 2 Ã Õ � §B2 üÕÌhÔ Î ÈhË!Í Å þ Ã À
.!� Ã )�)�Õ Ã�2 ú6Õ � 2 Ã Õ # 2 )Õù$Ô ù��6Ç Å þ Ã À
.!� Ãk§RÃ Õ 0S2 )Õ Ã�2 0 Õ ü 2 #ÕÕzÎ Î Æ��-ù��6Ç Å þ Ã À
.!� Ã ����Õ Ã�2 0 Õ ý 2 0 Õ Ã�2 üÕ
=

Å þ Ã À
.!� ¨ ü 2 #Õ Ã�2 üÕ ) 2 ý6Õ
�jïSë3÷Àø	6a`ÂD �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\���ÈÀ�%OP\xQtÃLÊ

Ê+Æù��_Æ6Ë-ÈhË!Í � ÆÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆÍ ÿ Ô�Ê>Ö60"%+Î ù$ÈÕzÈhÓzÏ6ÈhÓ Å�� 0 ú 0 Õ Ã � 2 § Õ Ã ) 2 �Õ ü 0B2 #Õù$Ô ù�&-Ç Å�� 0 úS��Õ 0 � 2 § Õ � 2 #Õ ü�# 2 �Õ
=

Å�� ¨ ú!ü 2 üÕ Ã � 2 ý6Õ #ý 2 üÕÌhÔ Î ÈhË!Í Å þ Ã À
.!� Ã )�)�Õ Ã�2 üÕ ú 2 �Õ � 2 ý6Õù$Ô ù��6Ç Å þ Ã À
.!� 0 )6ü�Õ ý 2 ý6Õ ý 2 ý6Õ ý 2 ý6ÕÕzÎ Î Æ��-ù��6Ç Å þ Ã À
.!� 0 ) 0 Õ ý 2 ý6Õ ý 2 ý6Õ ý 2 ý6Õ
=

Å þ Ã À
.!� ¨ Ã�2 üÕ ú 2 �Õ � 2 ý6Õù$Ô ù��6Ç Å þ 0 0RÃ #�Õ ú 2 �Õ Ã�2 § Õ � 2 ú6ÕÕzÎ Î Æ��-ù��6Ç Å þ 0 0RÃ )�Õ 0S2 § Õ ý 2 0 Õ ü 2 Ã Õ
=

Å þ 0 ¨ # 2 )Õ 0S2 Ã Õ §S2 )Õ
�jïSë3÷Àø	6a`bË �6ijv6Z�ijYk\LMJQST�wtGJOPY^\�bmY^_>ijYk\tnLlkQS_W�cGJOPY^\:�¹ÈÀ�%OP\xQtÃLÊ

h0ISK>fUKN]^KNfzY^b%wS_WYxs�KNMWMVOP\Sl[wzK�_JbmY^_WT$�c\Ls�KEGW_W�^\LMVw��c_WK�\Ls�`,Y^ÆzKN_JKqX$Rx`�F>� � i Ç sY^\SnLl^QS_WKNX� 'O»GWI�GJILKrMJK�_W]^KN_6Y^\
GWISKj��ß@s��^\�R�K6�kMJMJKNMWMJKNXrRx`rs�Y^T�wL�c_WOP\Sl0GW�^RSfUKqM8�L�"���^\LX��S� � � � \[sY^\SnLl^QS_5��GWOUYk\��Lg�Fe� � i Ç s��^QLMVKqM%�c\�Y�]kK�_WISKN�kX
Y^b

45.2− 15.5 = 29.7
ijvjZHMJKNs�Y^\LXLM�MJwzK�\oG�Rx`�GWISK�MVKN_J]kK�_0XtOU_WKNsGJfP`�ÈmOP\�Q�MVKN_�T�YtXtK�Êj�^\LX

24.1− 12.7 = 11.4ijv6Z�MJKNs�Y^\LXLM$MVwzK�\oG$Rx`°GJISK�MJ`tMaGWK�T ÈÅOU\º¡kK�_W\SK�f0T�YtXtKqÊ�Yk\@RzK�IL�^f»b�Ycb>GJISK�MJK�_W]^KN_N�£h0ISO�M�sYk_J_WKNMJw�Yk\LXSM�GJY
_WK�f���GWOU]kK�Y�]kK�_WISKN�kXSM�Ycb � �o{k� �^\LXS�^|~�ãbmY^_$QLMJK�_7�^\LX£¡^KN_J\SKNf0GJOPT�K�_JKqMVwzKNsGJOP]^KNfU`k�éh0ISK�GJY^GW�cfeY�]^K�_WISKq�^XÂO�M
69.3− 28.2 = 41.1

ijv6Z¶MJKNs�Y^\LXSM�ÈÅQLMVKN_'�c\LX�¡^KN_J\SKNf�Êgt 'ISO�s5I�sYk_J_WKNMJwzY^\LXSM6GJY$�^\7Y�]^KN_W�^fUf � �!�~�¯Y�]kK�_WISKN�kX�OU\
GWK�_WT�M0Y^b3K�ÃxGJ_5�$ijvjZHGJOPT�K�_WKNpoQSOP_WKNX7bmY^_EFe� � i Ç T�YkRSOPfUOUGa`7MJQSwSwzY^_JGEOU\���T�Y^RSOPfUK�MJK�_W]^KN_0s�Y^\tn�l^QS_5��GWOUYk\%�
h3�cRSfPK1�L� �[MJISY� EM(GJISK�ijv6ZAs�Y^\LMJQST�wtGWOUYk\�bmY^_0sY^\SnLl^QS_5��GWOUYk\Î��OU\���MJOUT�OPfP�^_6T$�c\S\LK�_(GWY[GWISKEGa �Y[wS_WK�]xOPY^QLM

G5�cRSfPKNMN�3h0ILOPM+sYk\tnLlkQS_W�cGJOPY^\�OP\x]^Y^fP]^KqM*GWIS_JKNKjILYkMVGWM0ÈÅ��ß�gc��â � -cÉEß¤�^\LX��¢â�{^Ê
�c\LX[bmKN��GWQS_WKNM
GJISK0��ß£T�Y�]xOU\Sl
bm_WY^T �¢â � -�Éeß¬GWY$��â�{���b¸GJKN_0GJISK[MJK�_W]^KN_jI��^M0wSQSRLfUO�MVILKNX�O»G5M'_JK�bmK�_WK�\Ls�K^gxRSQtGERzKbmYk_JKrGWISK[sfPOUKN\oG'MVGW�^_VG5M��Ch0ISO�M
sN�cQLMJKNMeGJISK$s�fUOPK�\oGrGJY�R�K�_JKqXtOP_JKqsuGJKqX¹bm_WY^T ��â � GJY���â�{t�,h0ISK�XSO»Æ¥K�_WK�\Ls�K,RzKGa �K�KN\�ijv6Z³s�Y^\LMJQST�wtGJOPY^\�OU\
s�Y^\tnLlkQS_5��GJOPY^\A���^\LX@{�O�M�OPM

70.3 − 28.2 = 42.1
ijv6Z�MJKNs�Y^\LXSM�Yk\ÂGJILK���ß[g(sYk_J_WKNMJwzY^\LXtOP\Sl�GJY°��GWYcG5�cf

wzK�_JbmY^_WT$�c\Ls�K7Y�]^KN_JILKN�^XÂYcb
149%

sYkT�wL�c_WKNX�GWISK�T�Y^RSOPfUK¹MJK�_W]^KN_� 'OUGJISYkQtG$T�YkRSOPfUOUGa`ÂMVQLwSw�Yk_VGq�£ijY^T�wL�^_JOP\Sl
G5�cRSfPKNMÎ�L� � �c\�XA�L� ��MJISY� EM,GJIL�cG$GJISK�MJK�_W]^KN_,_WKNs�K�OP]oOP\Sl�OP\o]kYts���GWOUYk\LM�bm_JYkT GJISK¹_WKNXSOU_WKNsGJKNX£sfPOPK�\oG�w�KN_VbmYk_JT$M
\SKq�c_WfU`°O�XtKN\kGWOPsN�cfPfU`�GWY�GWISK¹MVKN_J]kK�_,_JKqsK�OP]xOU\Ll¢OP\x]^Yts��cGJOPY^\LM[bm_JYkT GJISK¹sfPOPK�\oG�GJIL�cG�IL�kM�\SYcG$RzK�K�\@_JKqXtOP_JKqsuGJKqX*�
ijYkT�w��c_WKNX�GJY[sYk\tnLlkQS_W�cGJOPY^\,�� 'ISK�_WK0\SY[sfPOUKN\oG(_JKqXtOU_WKNsGJOPY^\� ��kM+QLMJKNX*gosY^\SnLl^QS_5��GWOUYk\���QLMJKNM

70.3−69.3 = 1K�ÃoGW_W�7ijvjZ�MJKNsYk\LX*gz��_JKNfP�cGJOP]^K�OP\Ls_WKN�kMVK�Ycb(�^wSwS_WY�ÃxOPT$��GWK�fP`
1%

sY^T�wL�^_JKqX�GJY�sYk\tnLlkQS_W�cGJOPY^\��L�'ßEKN\LsKkgSGWISK
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_WKNXtOP_WKNsuGWOUYk\�Y^b�GWISK[sfPOUKN\oGEIL�^X�fUOUGVGWfUK�OPT�wL�^sGEY^\�GJISK,ijvjZ¶QLMW�cl^KrY^\�GJILK[��ß[�
F>MrbmY^_�GJILK$T�YkRSOPfUK�s�fUOPK�\oG[XtO�MJs�QLMJMJKNX��cRzY�]^Kkg%wS_WYtsKNMWMJOU\Sl�wzY� jKN_r 0�^M�\LYcG[��sY^\�MaGW_W�^OU\SOP\Sl�bÅ�^sGJY^_�Yk\�GWISK

��ßºOP\,GJISK'K�ÃxwzK�_WOPT�KN\oGWMN�;SYk_(�cfPftYcb�GJISK�GJIL_JKNK0s�Y^\tn�l^QS_5��GWOUYk\LM�g�GWISK�GJY^GW�cf�ijvjZ£GJOPT�KEMJwzK�\oGC ��kM3s�Y^\LMJO�XtK�_5�cRSfP`
fPY� jKN_6GWIL�c\7GJISK>GJY^GW�^fz_WQS\7GJOPT�KkgxOU\LXSOPsN��GJOP\Sl,GJIL�cGjGWISK���ß[½ MEijv6ZH ��kM(bÅ�^_6bm_WY^T³bmQLfUfP`$fUYo�^XtKqX*�C�%OP¡^KeGJISKrl^_WOPX
s�fUOPK�\oGNgkGJILKel^_WO�X�MJK�_W]^KN_6XtYxKNM(\SYcG�w�KN_VbmYk_JTçXtOPMJ¡ � - y XtQS_WOU\Ll�O»G5M6Ykw�KN_W�cGJOPY^\%goMVY�GWISK>s�Y^\LMVGJ_5�cOP\SOP\SlrbÅ�^suGWY^_jOPM6\SYcG
_WK�f���GWKNX$GWY�GWISK�MVwzK�KqX�Y^b
��ß·MaGWY^_5�clkKeXtK�]xO�sKqM��CFeM0�^fUf¥Ycb
GJISK>GJIL_JKNKeG5�cRSfPKNM0MJISY� �goGJISK�wS_WYtsKNMWMJOU\Sl�w�KN_VbmYk_JT�KNX
Yk\�GJISK7�¢â�M[ 0�^M�T�OP\SOUT$�^fjRzYcGWI° 'O»GWISY^QtG��c\LX� 'OUGJI¤F>� � i Ç MJQSwSwzY^_JGN�¹h0ISO�M[_WQSfPKNM[YkQtG[GWISK�wzK�_JbmY^_WT��^\LsK
Y^bCGJISK�MVKN_J]kK�_EYk_eYcb(F>� � i Ç s�Y^T�wzY^\SKN\kG5MEYk\�GJISK���â�M>�kMe��s�Y^\LMVGJ_5�cOP\SOP\Sl�bÅ�^sGJYk_N�eßeK�\Ls�K^gzO»G�MVKNK�T$MrMJ�cbmK�GJY
s�Y^\SfPQLXtK7GJIL�cG[GJISK�w�KN_VbmYk_JT$�^\LsK�Y^bEsY^\SnLl^QS_5��GWOUYk\LM�{Sg3�¢�c\LXB�¹ 0�^M�fUOPT�O»GWKNX°Rx`¢GJISK�\SKGa �Y^_W¡�Q�MVKqX°OU\�GWISK
K�ÃxwzK�_WOPT�KN\oGWM�È � |k{S� � � Ëé�
Feµ>Ê�

p økî�ì��6øxðcíqñmò�ø
h0ISO�M3MVKqsuGJOPY^\�I��^M%K�ÃS�cT�OU\LKNXrGJILK6wS_WYtsKNMWMJOU\Sl'Y�]kK�_WISKN�kXeOP\x]^YkfU]kKNXrOU\,�^XSXtOP\SlET�YkRSOUfPOUGa`�MJQSwSwzY^_JG%GWYe�EXtO�MaGW_JOPRSQtGWKNX
YkRt±aKNsG,�cwSwLfUO�s��cGJOPY^\�QLMJOU\Sl�GWISK�i y ÉEÎ0F"OP\LMVGW�^\kGWOP�cGJOPY^\�YcbEF>� � i Ç XtKqMJs�_JOPR�KqX�OU\Âs5I��cwtGWK�_��S� � G� 0�^MrbmYkQS\LX
GWIL��G0GJILK>wS_WYtsKqMJMJOU\Ll�Y�]^KN_JILKN�^X��cGVGJ_WOPRSQtGW�^RSfPKeGWY�F>� � i Ç ]��^_JOPKNX�R�K�Ga jKNK�\ � � �����^\LX � ���6� Yk\�GWISKr��ß[�Sh0ISK
Y�]kK�_WISKN�kX¹bmY^_�T�YkRSOUfPK$MVKN_J]kK�_5Mr ��kM�MVfPOUlkIoGJfP`�fUY� �K�_$È
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ÊEGWIL�c\�bmYk_�T�YkRSOPfUK�s�fUOPK�\oGWM$È
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Êu��F"w�YoMJMJOPRSfUK�K�ÃxwLfP�^\L��GWOUYk\�Y^bjGWISO�M[XtOUÆzKN_JKN\LsK$O�M�GJILK� ���`�OU\� 'ISO�s5I�v6d>Z>M,�^_JK$sN�^s5ISKqX�Rx`�GWISK7���6�

Ç ]kK�_W`�vjd>ZçMVKN\oG>O�M>sN�^s5ISKqX�QS\oGJOPf
OUGrI��^MERzK�KN\��^s5¡x\SY� 'fPKNXSl^KNX�Rx`�GJISK�_JKqsKNOU]xOP\Sl$wL�c_JGa`^�>deQS_WOP\Sl7Ykw�KN_W�cGJOPY^\%g
GWISK�s�fUOPK�\oG�MVKN\LXSMET�Yk_JK�XS��G5��GJIL�^\¹GJILK�MJK�_W]^KN_NgSRzKNsN�cQLMJK,s�fUOPK�\oGr_JKqpkQLKNMVGWMe�^_JK�RSOUlkl^KN_EGJI��c\�MJK�_W]^KN_E_JKqMVwzY^\�MVKqM��
ÈÀh0ISK$KÃS�^sG�nLl^QS_WKNM��^_JK�l^OP]^KN\¢OP\°MVKqsuGWOUYk\ �L� {S� ��� Ê@h0ISO�M�fUKq�^XSMrGWY�T�Yk_JK$XS�cGW��RzK�OP\Sl�s��ks5ISKNX�Ro`�GJISK����

MHs�Y^T�w�Yk\SK�\oG�OU\$GWISK�s��^MJKEY^b*GJISK>T�YkRSOPfUKrsfPOUKN\kGjGJIL�^\7OP\$GJILK>s��kMVKeYcb*GJILK>T�Y^RLOUfPK>MJK�_W]^KN_6�c\LX7sY^QLfPX$K�ÃtwSfP�^OU\�GWISK
MJfUOPl^IoGEXtOUÆzKN_JKN\LsK�OP\�wS_WYxs�KNMWMVOP\Sl�Y�]^KN_JISKq�^X*�
ËÄISOPfPK0GJISK0wS_WYtsKNMWMJOU\SlrY�]^KN_JILKN�^XLM%bmYkQS\LX, jKN_JK'sYk\LMJOPXtKN_W�^RSfPK^gqGJISK>ijvjZº_JKqpkQLOU_WK�T�K�\oG5M�bmYk_+GJISK'�^wSwSfPOPsN��GJOPY^\

QLMJOP\Sl�GWISK,F>� � i Ç OP\LMVGW�c\oGWOP�cGJOPY^\¹ �K�_WK�MaGWOUfPf3 jKNfUf
 'O»GWISOU\�GJISK�s��cw��cRSOPfUOUGJOPKNMeYcb6��Ga`xwSO�s��^f
T�YkRSOUfPK�XtKN]xOPs�K^g¥MVQLs5I
�kM+GJISKeOUv*FeäéQLMVKqX�OU\�GWISKEKÃtwzK�_WOUT�KN\kG5M��+h0ISO�M( 0�^M3GWISKes��kMVKkgcK�]kK�\�GJILY^QSlkI,GWISKEK�ÃxwzK�_WOPT�KN\oGWMC �K�_WK0w�KN_VbmYk_JT�KNX
Y�]kK�_0��ISOPl^IS´ÌKN\LX� 'OP_JKNfUKqMJMj\SK�Ga jYk_J¡�OP\kGWK�_JbÅ�^s�Ke 'OUGJI�GJISK�OP\kGWK�\oGJOPY^\�Ycb�T$�cÃxOPT�OPMJOP\Sl�GWISKrQLMVK�Y^b+ijv6ZH_JKqMVYkQS_5sKNM
bmYk_>GWISK$XtQS_5��GWOUYk\�Ycb6GJISK�KÃtwzK�_WOUT�KN\kG5M�� y b(GJISK�GWIS_JKNK,lk_JYkQSwLM>Ycb�T�YkRSOPfUK�XtK�]xO�sKqMrXSOPMWsQLMWMJKNX�OP\�MVKqsuGJOPY^\�{t� }Sg
GWISK,OPv*FeäçRzK�fPY^\SloMeOP\�GWISK,ILOUlkI�K�\LX�YcbCGWISK,T�O�XSXtfPK�ÈÅv6dEFrÊ�MVKqsuGJOPY^\���ârOP]^KN\¹GJISK�l^YxYtX¹T$�c_Wl^OP\� 'OUGJI¢ 'ISOPs5I
GWISK$OUv*Feä"QLMVKqX�OP\¢GJISK$K�ÃxwzK�_WOPT�KN\oGWMr ��kM��cRSfPK�GJY¹MVQLwSw�Yk_VG�GWISK$Fe� � i Ç s�Y^T�w�Yk\SK�\oG5Mr�^\LX�GJISK$XtO�MaGW_JOPRSQtGWKNX
�^wSwSfPOPsN��GJOPY^\�gSO»GeMJK�KNT$M'fUOP¡^KNfU`7GJIL�cGe�cf�MVY$XtKN]xOPs�KNM' 'OUGJI¹MJY^T�K� 'IL�cGET�Y^_WK�s�Y^\LMVGJ_5�cOP\SKqX7wS_WYtsKqMJMJOU\Ll�sN�cwL�^RSOUfPOUGJOPKNM
ÈÅK^� lL�PgLGWISK,ß>�c\LXSMJwS_WOU\Ll$ÝeO�MVYk_eXtO�MJs�QLMJMJKNX�OP\�MJKNsGJOPY^\�{t� }kÊ0 'OPfPf
IL��]kK[MVQSÞ$s�OUKN\oGewS_WYxs�KNMWMVOP\Sl$wzY� jKN_'GJY�MVQSwLw�Yk_VG
��i y ÉEÎ0F¶OU\�MaG5�c\oGJO���GWOUYk\¹Ycb6Fe� � i Ç �¥ËÄO»GWI�_WK�lk�^_WXLM0GJY�ISOUlkISfP`�s�Y^\LMVGJ_5�cOP\SKNX�T�YkRSOUfPK,XSK�]xOPs�KNM,ÈmK^� lL�Pg�GJISK,Ga jY
MJK�\LMJY^_�\SYtXtKqM,fPO�MaGWKNXÂOP\@GW�cRLfUK¹{t� {^ÊgCO»G$O�M,QL\LsfPKN�^_, 'ISK�GJISKN_�GJISK�i y ÉEÎ0FáOU\LMVGW�^\oGJO���GJOPY^\¤Ycb>F>� � i Ç OPM,GJYxY
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wS_WYtsKqMJMJOU\Ll�OP\oGJKN\LMVOP]^K�GWY$Y^wzK�_5��GWK�Y^\¹MVQ�s5I�XSK�]xOPs�KNMN�jßeY� jKN]^K�_qgS�^MeXtOPMWsQ�MJMJKNX�OP\�MJKNsGJOPY^\Ì�S� {t� {tgSGJISKqMVK[XtKN]xOPs�KNM
�^_JK6GJYxYrs�Y^\LMVGJ_5�cOP\SKqX�OU\,GJKN_JT$M3YcbzMaGWY^_5�cl^K(GJY�MVQLwSw�Yk_VG3GJILK'i y ÉEÎ0F@OU\�MaG5�c\oGJO���GWOUYk\�YcbzFe� � i Ç gcMVY>GJISK0poQSKNMVGJOPY^\
O�M�fP�^_JlkK�fP`¹�^s��kXtK�T�O�sc�[ßeOUlkIt´¿MJwzKNs�T�Y^RSOPfUK�XtKN]oO�sKqM�ÈmK^� lL�Pg*GWISK,f��cwSGJY^w��c\�X¹GJILK� �KN�^_W�^RSfPK,sYkT�wSQtGJKN_�fUO�MaGWKNX�OU\
G5�cRSfPK,{t� {^Ê0�^_JK[s�Y^\LMJO�XtK�_5�cRSfP`�T�Y^_WK�wzY� jKN_VbmQSf%GJIL�^\�GJISK[OPv*Feä�OU\�GWK�_WT�MeYcb+wS_WYxs�KNMWMVOP\Sl$wzY� jKN_E�c\LX�GWISK�_WKbmYk_JK
GW_JOP]xOP�^fUfP`7�cRLfUKrGJY�MJQSwSwzY^_JG0GJISK,i y ÉeÎ�FHOP\LMVGW�c\oGWOP�cGJOPY^\�YcbCFe� � i Ç �
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h0ISKrwS_WKNMJK�\Ls�Ke�c\�X$OU\oGWK�_5�^suGWOUYk\LM(Y^b%GJILK>Fe� � i Ç s�Y^T�w�Yk\SK�\oG5MjsN�cQLMJK>�^\�OU\�s_WKN�^MJKEOP\�\SK�Ga jYk_J¡,GJ_5��Þ�sEY�]kK�_CGWISK
��ß«^x��â�fPOU\S¡¥�Ch0ISO�M'Y�]^KN_JILKN�^X�OPM'XtQLK>GWY�v6d>Z ISKN�kXtK�_�nLKNfPXSMNgSMJQLs5I��kM'MVKqpoQSK�\Ls�K>\xQST,R�KN_WM'�^\LX�s5ISKNs5¡tMJQST$M�g
�^\LX¢GJY¹�^s5¡x\SY� 'fPKNXtlkK�T�K�\oGrT�KqMJMW�clkKNMrKÃSs5IL�^\Sl^KqX�RzKGa �K�KN\�GWISK�sYkT�T,QS\SO�s��cGJOP\Sl�wL�c_JGJOPKNMN��Ë¢K�_WKbmK�_�GWY�GJISO�M
Y�]kK�_WISKN�kXÄ�^M�¼ F>� � i Ç GW_W�cÞ�sc½jGJY@XSOPMVGJOP\Sl^QLOPMJI¬OUG�bm_WY^T�GWISK¢w���`ofPYk�kXºYcb�vjd>Z>M� 'ILOPs5IHsY^\�MaGWO»GWQtGJKqM�¼ �V� y v
GW_W�cÞ$s^�U½+h0ISK0Y�]^KN_JILKN�^X�OPM3GWISK'wS_WOPs�K0wL�cO�X[bmYk_+GJISK'T�YkRSOUfPOUGa`�MVQLwSw�Yk_VGCY^ÆzKN_JKqX�Rx`��^\o`�OU\LMVGW�^\oGJO���GJOPY^\�Ycb¥Fe� � i Ç �
h0ISO�M[MJKNsGJOPY^\�KÃS�cT�OP\SKNMrGWISK�\SK�Ga jYk_J¡�GW_W�cÞ$s�sN�cQLMJKNX¢Rx`�GJILK�i y ÉEÎ0F³OU\LMVGW�^\oGJO���GJOPY^\�Ycb'Fe� � i Ç XtKNMWs_WOURzKNX
OP\Äs5IL�cwtGWK�_:�S�¬FÚfUY� áfUKN]^KNfEYcb�Fe� � i Ç GW_W�cÞ�s¹sY^_W_WKNMJw�Yk\LXSM,GJY°��ISOPl^IÄXtKNl^_WK�K�Ycbr\SKGa �Y^_W¡ÂwzK�_JbmY^_WT��^\LsK
GW_W�^\LMVw��c_WK�\Ls�`��c\LX���l^YxYtX7QtGWOUfPO�MJ�cGJOPY^\�Ycb
GJISK[��ß�½ ME\SKGa �Y^_W¡xOU\Sl�_WKNMJY^QS_5sKqM��
F>� � i Ç O�M
XSKNMJOUlk\SKNXrGWYe �Y^_W¡e 'OUGJI��e]��^_JOPKGa`>YcbtGW_W�^\LMVwzY^_JGWM%R�K�Ga jKNK�\�GWISKj��ß@�c\LX�GJISK���â�M��3FeM3XtO�MJs�QLMJMJKNX

OP\�MJKNsGJOPY^\�{S� ��g^GWISK>T$�c±aY^_WO»Ga`�Ycb�\LKGa �Y^_W¡oOP\Sl�YkwtGJOPY^\LM6Ga`xwSO�s��cfPfP`�Q�MVKqX$ 'O»GWI7T�Y^RLOUfPKrXSK�]xOPs�KNMjYcÆ¥K�_0MVfPY� �K�_6XS�cGW�
_5��GWKNMeGJIL�^\�GWISYkMJK�QLMJKNX� 'O»GWI�MVGW�cGJOPY^\L�^_J`�sYkT�wSQtGJKN_WMN�[FEf�MJYLg%sQL_J_WK�\oG>T�YkRSOUfPK�XtK�]xO�sKNMrY^b¸GJK�\¢_JKNfU`�Yk\�wzY� jKN_V´
OP\oGJK�\�MVOP]^K� 'OP_JKNfUKqMJM's�Y^T�T�QL\SOPsN��GWOUYk\�RLQtGe��GEGWISK[MW�cT�K�GJOPT�K��c_WK�MVQSRS±aKNsuG'GWY�RL�cGVGJKN_J`�sY^\�MaGW_W�^OU\oGWMN�6h0ISKqMVK[�^_JK
OP\LsKN\oGJOP]^KNMjGWY,T$��ÃtOPT�OPMJKe\SK�Ga jYk_J¡�wzK�_JbmY^_WT$�c\Ls�KEGJ_5�c\�MVwL�^_JKN\Ls`�Y�]^KN_6GWISKrfUOP\S¡�RzKGa �K�KN\�GJILKr��ß·�^\LX7��â�� � \
GWISOPM�MVKqsuGJOPY^\�g%GJILK$fUKN]^K�fCY^b�\LKGa �Y^_W¡¹w�KN_VbmYk_JT$�c\�sK�GJ_5�c\LMJwL�^_JKN\Ls`¹Y^ÆzKN_JKqX�Rx`¹GWISK�i y ÉEÎ0F³OU\�MaG5�c\oGJO���GWOUYk\¢Y^b
F>� � i Ç O�MC�^MWMVKqMJMJKNX�Ro`,T�KN�^MJQS_WOU\LleGWISK0GJ_5��Þ�s0s��^QLMVKqX�Rx`�GJISK'lk_JO�X,�^wSwSfPOPsN��GWOUYk\,�c\�X�GWISKEFe� � i Ç sY^T�wzY^\SKN\oGWM
Y�]kK�_+GJILKe��ß¶^t��âAfUOP\S¡¥� � \kGWK�_J´¿�¢â¬Y�]kK�_WISKN�kX*gcMJQLs5I$�^M(�kXSXtOUGJOPY^\L�^ftGJ_5��Þ�s's��^QLMJKNX�Rx`[GJQL\S\SK�fPOP\Sl��c\�X�IL�c\LXSYcÆ
RzKGa �K�KN\��¢â�M�goOPM(\SYcG(T�KN�kMVQL_JKqX*� � \�MaGWKN�^X%g^OUG(OPMj�^MWMVQST�KqX[GWIL��G(GWISK'nSÃtKqX,\LKGa �Y^_W¡[ 'ISO�s5I�s�Y^\S\LKNsuG5M+GJILKe��â�M
O�M(\SY^G6MVQLRt±aKNsG(GJY�GWISKeMW�cT�KEsYk\LMaGW_W�^OU\oG5M'ÈmK^� lL�Pgks�YkMVGNgkRL�c\LXS 'OPXxGWI%gcbÅ�^OUfPQS_WKE�c\LX�wzY� �K�_CO�MJMJQSKNM5Ê+�^MCGJISKe��ß¶^x�¢â
fPOU\L¡xMN�
h0ISK�lk_JO�X��cwSwLfUO�s��cGJOPY^\�wS_WKNMJK�\oGJKqX�OP\�MJKNsuGWOUYk\Ì�S� � � {�O�M'QLMJKNX�bmYk_'GJILK[wSQS_Ww�YoMVK�Y^b+T�Kq�^MJQS_JOP\Sl�\SK�Ga jYk_J¡�wzK�_J´

bmYk_JT$�c\�sK�GJ_5�c\�MVwL�^_JKN\Ls`$Y�]kK�_0GWISK���ß«^x��â¯fPOU\S¡¥� Ç Ãtw�KN_JOPT�K�\oGW�^f
sYk\tnLlkQS_W�cGJOPY^\LM0}*^����c_WK�QLMJKNX�GJY�T�Kq�^MJQS_JK
GWISK��^T�Y^QS\oG�Y^beXS��G5��MJK�\oG��^\LX°_WKNsKNOU]kKNX°XtQL_JOP\Sl¹GWISK�Ykw�KN_W�cGJOPY^\°Y^b'GJISK�l^_WOPXÂ�^wSwSfPOPsN��GWOUYk\°OU\¤XSO»Æ¥K�_WK�\oG$sOP_V´
s�QST$MaG5�c\Ls�KNMN� � |k|¹OPXSK�\oGJO�s��^f6KÃtwzK�_WOUT�KN\kG5M� �K�_WK�sYk\LXtQLsGJKqX° 'O»GWI¤Kq�^s5IÂsYk\tnLlkQS_W�cGJOPY^\°�c\�X°��]^K�_5�clkK�]��^fUQLKNM
s�Y^T�wSQtGWKNX*�6dr��G5�� ��kM'sYkQS\oGJKNX�Rx`�F>� � i Ç sYtXtK�_WKNMJO�XtOU\Ll�OP\�GJISK[GJ_5�c\LMJw�Yk_VG'T�YtXtQSfPKNMN�6FEfPf%YkQtGJlkY^OP\Sl�v6d>Z>M
 �K�_WK�s�Y^QS\oGJKqX*g(\SY�T$��GJGJK�_� 'ISK�GJISKN_�GJISKN`Â�c_W_JOP]^KqX�Y^\ÂGWISK�_JKqsK�OP]xOU\Ll¢MJOPXtK�Y^_�\SY^GNg6�^\LX¤�^\o`�v6drZeM�_JKqMVKN\kG
 �K�_WK�s�Y^QS\oGWKNX¹Ga 'O�sKk� � \�sY^T�OP\Sl�v6d>Z>M� jKN_JK�Y^\LfU`�s�Y^QS\oGWKNX�QLw�Yk\�MJQLs�s�KNMWMabmQLf3_WKNs�K�wtGWOUYk\%�,h0ILK��^T�Y^QS\oGWMrY^b
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F>� � i Ç �c\�X��^wSwSfPOPsN��GWOUYk\�XL��GW�� �K�_WK�T�KN�^MJQS_WKNX�MVKNwL�c_5��GWK�fP`^�7h0ILOPM[�^fUfPY� EMrGJILK7�cT�Y^QL\kG[Y^bjGW_W�cÞ�s�GJIL�cG�s��c\
RzK��cGVGW_JOPRSQtGWKNX�GWY�GJILK�F>� � i Ç s�Y^T�w�Yk\SK�\oG5M>s�Y^T�wL�c_WKNX�GWY�GWISK�lk_JO�X��cwLwSfUO�s��cGJOPY^\�GWY7RzK��kMJMJKNMWMVKqX�bmY^_rT�YkRSOPfUK
s�fUOPK�\oGWMe�^M0 �K�fPf%�^M'MJK�_W]^K�_5MN�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø��,÷ÅñÀøoô¥í
h3�cRSfPK��L� � |�MJISY� EM�GJILK�\xQST,R�KN_,Y^bERo`oGWKNM�MJK�\oG��c\LX°_WKNs�K�OP]^KqX°XtQS_WOU\Sl�GJISK�Y^wzK�_5��GWOUYk\°YcbEKÃtwzK�_WOUT�KN\kG5M[ 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\Â}@ÈmT�Y^RLOUfPK�s�fUOPK�\oG, 'OUGJI£Fe� � i Ç MJQSwSwzY^_JG��c\�X°Y^\SK���â�Êu�Ch0ISK�Rx`kGWKNM�MVKN\oG��c\�X°_JKqsKNOU]kKNX�Rx`
GWISK�lk_JO�X�sfPOUKN\kG��c_WK[MVILY� '\�MVKNwL�c_5��GWK�fP`$bm_JYkT GWISYkMJK�MJK�\oG>�^\LX�_JKqsKNOU]kKNX�Rx`�F>� � i Ç s�Y^T�w�Yk\SK�\oG5M��'h0ISK�GW�cRLfUK
MJISY� EM�GJI���G7Fe� � i Ç GJ_5��Þ�s��^sNsY^QL\kG5M,bmY^_ 750,110

2,910,110 = 25.8%
Ycb>GJISK�GJYcG5�cfEXS�cGW�°MJK�\oG$Rx`ÂGJILK�sfPOUKN\kG7�^\LX

750,102
1,410,102 = 53.2%

Y^beGJY^GW�^fEXS��G5��_WKNs�K�OP]^KNX¤Rx`°GJISK¹s�fUOPK�\oGN�ºh0ISK¹XtOUÆzKN_JKN\LsK�OP\£GJISKqMVK�Ga �Y�nLlkQS_WKNM�s��^\¤RzK
�cGVGJ_WOPRSQtGJKqX�GWY7GWISK�bÅ�^sG>GWIL��G�T�YkMVGrY^b6GWISK,_WKNpoQSKqMaG5MrOPMWMVQLKNX�Rx`�GWISK�l^_WOPX¢sfPOUKN\kG$ÈmOP\�wL�c_JGJO�sQSf��c_>GJILKWt)\ i¹�c\LX
h�\ i,Ykw�KN_W�cGJOPY^\LM5Ê+OP\LsfPQLXtK>T�Y^_WKEwL�c_5�cT�K�GJK�_5MNgk�c\�X�s��^\$GJISKN_JK�bmY^_WKERzKeKÃtwzKNsGJKNX�GJY[RzKrRSOUlkl^KN_(GJI��c\%gkGJISK�MJK�_W]^K�_
_WK�wSfPOPKNMN�,h0ISK$�cT�YkQS\oG�Y^b�F>� � i Ç XS��G5�7_WKNpoQSOP_JKqX¹GWY�bÅ�ksOPfUOUGW�cGJK�GJILK,GW_W�^\LMJT�O�MWMVOPY^\¢Ycb �J� y vA_WK�wLfUOPKNMrO�M��cRzY^QtG
GWISK[MJ�^T�K��kM�GJIL�cGE_JKqpoQSOU_WKNX�GJY�GW_W�^\LMVT�OUG �V� y vº_JKqpoQSKNMVGWMN�

Ê>Æ6ù��_ÆË@ÈhË!Í�Æ6Ë¶Å�� �.Î Ë�� �QÐ3Í2ÈhÕ1/�ÈhË!Í �QÐ3Í2ÈhÕ!.(ÈhÌhÈhÎ Ï!ÈhÇþ ÓzÎ Ç«Ê>Ô Î ÈhË!Í Å��;¨�Å þ Ã 0S4 Ã ��ý 4 ýý6ý ����ý 4 ýý6ý�1�8�YÊI� Ê>Æ6ù��:Æ6Ë-ÈhË!ÍwÕ Å��;¨�Å þ Ã #�)�ý 4 ÃÍÃ ý #�)�ý 4 Ã ý 0%rÆÍ ÿ Ô ¨ 0S4 §RÃ ý 4 ÃÍÃ ý Ã�4 ú Ã ý 4 Ã ý 0
�jïtë+÷Åø 6a`���+ �CµEKGa �Y^_W¡�h
_W�cÞ$s>bmYk_>ijY^\tnLlkQS_5��GJOPY^\�}�ÈÅ�%OP\xQtÃLÊ

h3�cRSfPK��S� ��� MJISY� EM�GWISK�\xQST,R�KN_7Ycb�Rx`oGJKqM7MJK�\oG��c\�Xº_JKqsK�OP]^KqX¤Rx`@GJISK���ß XtQL_JOP\SlÂK�ÃxwzK�_WOPT�KN\oGWM$ 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\>�¬ÈmT�Y^RLOUfPK�s�fUOPK�\oG� 'O»GWIAFe� � i Ç MJQSwSwzY^_JG��^\LXÄGa �Y¤��â�M5Êu�"h0ISK�GW�cRLfUK�sYk\kG5�cOP\LM7MJK�w��c_5��GJK
_WY� EM+bmY^_6GJISKr��ß[½ M�XtOP�^fUYkl^QSKe 'O»GWI7��â � �^\LX$��â�{t�Ch0ISKenLl^QL_JKqM+bmY^_���â � wzK�_JGW�^OU\�GWY,sYkT�T�QS\SO�s��cGJOPY^\�GJI���G
Yts�s�QS_W_JKqX>RzKbmYk_JK6GJISKj��ßÂfPYkMVG%GJILKjsYk\S\SKqsuGJOPY^\�GWY>��â � �8SYk_%GWISKjXtO��cfPY^lkQSKC 'OUGJI���â � g�Fe� � i Ç ´Ì_WK�f���GWKNXrGJ_5��Þ�s
s�Y^\LMVGJOUGJQtGWKNM 11,920

(11,920+37,588) = 24.1%
Y^b6GWISK7XS�cGW��MVKN\oG��c\LX 11,894

11,894+12,049 = 49.8%
Ycb�GJISK�XL��GW��_WKNs�K�OP]^KqX*�

LY^_EGWISK,XSOP�^fUYkl^QSK� 'OUGJI��¢â�{tg¥Fe� � i Ç ´Ì_WK�f���GWKNX�GJ_5��Þ�s[s�Y^\LMVGJOUGJQSGJKNM 688,206
(688,206+2,172,614) = 24.1%

Ycb+GJISK�XS��G5�
MJK�\oG>�^\LX 688,188

(688,188+698,009) = 49.6%
Ycb+GJILK[XS��G5��_JKqsK�OP]^KqX*� y b3GJILK�GJY^GW�cf%GJ_5��Þ�s�Y�]^KN_0GJISK�s�_JOUGJO�s��^f���ß«^x��â

fPOU\L¡zgSF>� � i Ç GJ_5��Þ�s>�ks�s�Y^QS\oGWM6bmY^_ (11,920+688,206)
2,910,328 = 24.1%

Ycb%GWISK�XS��G5��MJK�\oG0�^\LX (11,894+688,188)
1,410,140 = 49.6%Y^b
GWISK[XS��G5��_JKqsK�OP]^KqX*�

F·\xQST,R�KN_EYcb+Y^RLMJK�_W]���GWOUYk\LM0s��c\�RzK[T$�^XtKrbm_WY^T G5�cRSfPKNM1�S� � |��c\LX��S� ��� � 3OU_5MaGqgtGJILK�GJ_5��Þ�sr_JKNfP�cGJKNX�GWY,GWISK
F>� � i Ç sY^T�wzY^\SKN\oGWM�sY^\�MaGWO»GWQtGJKqM��,sYk\LMVO�XtKN_W�^RSfUKew�Yk_VGWOUYk\7Ycb*GWISKrGJY^GW�cf¥XS�cGW�[K�ÃSs5IL�c\SlkKNX$RzKGa �K�KN\$GJILK�s�fUOPK�\oG
�^\LX�GJILKrMJK�_W]^KN_6OP\�R�Y^GJI�sY^\SnLl^QS_5��GWOUYk\LMN� Ç MJw�KqsO��cfPfU`kgoGJISK�MVKN_J]kK�_6GJY,s�fUOPK�\oG0s��^MJK^go 'ISKN_JKrFe� � i Ç ´Ì_WK�f���GWKNX�XS�cGW�
�ks�sYkQS\oGWM�bmYk_[T�Y^_WK�GJIL�^\°IL�cfUb'Ycb0GJILK$GJY^GW�cf(GJ_5��Þ�scg3fUKq��]^KqM�wSfUKN\oGa`¢Y^b0_WYxY^T bmY^_[OPT�wS_JY�]kK�T�K�\oGq��ÁxKqsY^\�X*g
OUG
T$��`$MVKNK�T MJY^T�K� 'I���G�MJQS_WwS_WOPMJOU\Ll[GJI���G�GJISK>nLl^QL_JKqM(bmYk_�XS�cGW��MVKN\oG��c\�X�_WKNsKNOU]kKNX$Rx`�GWISKrF>� � i Ç sY^T�wzY^\SKN\oGWM

{c}o{



Ê>Æ6ù��_ÆË@ÈhË!Í�Æ6Ë¶Å�� �.Î Ë�� �QÐ3Í2ÈhÕ1/�ÈhË!Í �QÐ3Í2ÈhÕ!.(ÈhÌhÈhÎ Ï!ÈhÇþ ÓzÎ Ç«Ê>Ô Î ÈhË!Í Å��;¨�Å þ Ã ü�# 4 )���� Ã�0B4 ýú §þ ÓzÎ Ç«Ê>Ô Î ÈhË!Í Å��;¨�Å þ 0 0S4 Ã # 0B4 � Ã ú � § � 4 ýý §�1�8�YÊI� Ê>Æ6ù��:Æ6Ë-ÈhË!ÍwÕ Å��;¨�Å þ Ã Ã�Ã�4 §60 ý ÃÍÃ�4 � § ú�1�8�YÊI� Ê>Æ6ù��:Æ6Ë-ÈhË!ÍwÕ Å��;¨�Å þ 0 ����� 4 0 ýS� ����� 4 Ã ���%rÆÍ ÿ Ô ¨ 0S4 §RÃ ý 4 ü 0 � Ã�4 ú Ã ý 4 Ã úý
�jïtë+÷Åø 6a`��,� �CµEKGa �Y^_W¡�h
_W�cÞ$s>bmYk_>ijY^\tnLlkQS_5��GJOPY^\���ÈÅ�%OP\xQtÃLÊ

�^_JK�\SKq�c_WfU`�O�XtKN\kGWOPsN�cfÌ��F³fUOP¡^KNfU`�KÃtwSf��c\L�cGJOPY^\�OPM�GWIL��G�GWISK$wS_WYcGWYxs�Y^fCQLMJKNX¢RzKGa �K�K�\�GWISK����
MH

�c\LX����
MGs�Y^T�w�Yk\SK�\oG5M6O�M0MV`xT�T�KGJ_WO�s��cf�OU\7GJISK�MJK�\LMJKEGWIL��G0KN�ks5I$v6d>Z·MJK�\oGjOP\7Yk\SK>XSOU_WKNsGJOPY^\$GW_JOPl^lkK�_5M6�[_WKNMJwzY^\LMJKEv6drZ

bm_WY^TáGJISK,YcGWISK�_Ew��c_JGa`^�EÁxOP\LsK��cfPf�v6drZeM>IL��]^K�GWISK,MW�cT�K�ISKq�^XtKN_>MJOUÛNK^gLGJISK��cT�Y^QS\oGeY^b(Fe� � i Ç XS��G5�$MVKN\kG>OU\
RzYcGWI�XSOU_WKNsGJOPY^\LM'sN�c\�R�K�K�ÃxwzKNsGJKqX7GWY�R�K[MJOUT�OPfP�^_N�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø�%�økî�òzøkî
h3�cRSfPK��L� � {¹MJISY� EM�GJILK�\xQST,R�KN_,Y^bERo`oGWKNM�MJK�\oG��c\LX°_WKNs�K�OP]^KqX°XtQS_WOU\Sl�GJISK�Y^wzK�_5��GWOUYk\°YcbEKÃtwzK�_WOUT�KN\kG5M[ 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\£�éÈmT�YkRSOUfPK�MJK�_W]^KN_$ 'O»GWIéFe� � i Ç MVQSwLw�Yk_VG7�^\LXºY^\SK��¢â�Êu�jh0ILK�Rx`kGWKNM�GW_W�^\LMJT�OUGVGWKNXºRx`ÂGWISK
lk_JO�XÄ�cwSwLfUO�s��cGJOPY^\é�c_WK�MJISY� '\éMVKNwL�c_5��GWK�fP`Âbm_WY^T�GJISYoMVK�GJ_5�c\LMJT�O»GJGJKNXéRo`ºFe� � i Ç sYkT�w�Yk\SK�\oGWMN� h0ISK�GW�cRLfUK
MJISY� EM0GWIL��G>F>� � i Ç GW_W�cÞ�s��^s�s�Y^QS\oG5M0bmY^_ 750,272

3,510,389 = 21.4%
Ycb+GJISK�GJY^GW�cf
XS��G5�$_JKqsKNOU]kKNX�Rx`�GJILK,MJK�_W]^K�_E�^\LX

750,272
1,410,453 = 53.2%

Y^bEGJISK�GWYcG5�cf'XS��G5��MVKN\kG�Rx`°GJILK�MJK�_W]^KN_N�@FeM�OP\¤GWISK�T�YkRSOPfUK¹sfPOPK�\oG�sY^\SnLl^QS_5��GWOUYk\%g+GJILK
XtOUÆ¥K�_WK�\Ls�K�OP\¢GJISKqMVK,Ga jY�nLlkQS_JKqM>sN�c\�R�K$�cGVGJ_WOPRSQtGJKqX¹GWY�GWISK�bÅ�^sGrGWIL��G�GWISK�s�fUOPK�\oG�_WKNpoQSKNMVGWM��^_JK,RSOUlkl^KN_>GWIL�c\
GWISK7MJK�_W]^K�_�_WK�wSfPOPKNMNg�RSQtG�GWIL��G�GWISK7�^T�YkQS\oG�Ycb'XS��G5��KÃSs5IL�c\Ll^KNX�R�K�Ga jKNK�\�GJILK7Fe� � i Ç s�Y^T�wzY^\SKN\kG5M�bmY^_�GWISK
_WKNpoQSKqMaG5M[�c\LX�_WK�wSfPOPKNM[�^_JK$\SKq�c_WfU`�GJISK�MJ�^T�Kk��F>M�bmY^_[GJISK�T�YkRSOUfPK7s�fUOPK�\oG�sYk\tnLlkQS_W�cGJOPY^\%g�GJISK7OU\Ls�Y^T�OP\Sl��c\LX
YkQtGJlkY^OP\Sl[Fe� � i Ç GJ_5��Þ�s's��^\$R�KEK�Ãtw�KqsuGJKqX�GJY[RzKE\SKq�c_WfU`,OPXSK�\oGJO�s��^fÀgkR�Kqs��cQ�MVK0GWISK>����wS_JY^GJYtsYkftQLMJKNX�RzKGa �K�K�\
GWISK[��ß¶�c\�X��¢â¶O�MEMV`xT�T�KGW_JO�sc�

Ê>Æ6ù��_ÆË@ÈhË!Í�Æ6Ë¶Å�� �.Î Ë�� �QÐ3Í2ÈhÕ1/�ÈhË!Í �QÐ3Í2ÈhÕ!.(ÈhÌhÈhÎ Ï!ÈhÇþ ÓzÎ ÇQ/�ÈhÓYÏ!ÈhÓ Å��;¨�Å þ Ã ����ý 4 Ã # Ã 0B4 #��ý 4 Ã�Ã #�1�8�YÊI� Ê>Æ6ù��:Æ6Ë-ÈhË!ÍwÕ Å��;¨�Å þ Ã #�)�ý 4 0 � 0 #�)�ý 4 0 # 0%rÆÍ ÿ Ô ¨ Ã�4 ú Ã ý 4 ú�)6ü ü 4 ) Ã ý 4 ü�� §
�jïtë+÷Åø 6a`���� �CµEKGa �Y^_W¡�h
_W�cÞ$s>bmYk_>ijY^\tnLlkQS_5��GJOPY^\��¹ÈÅ�%OP\xQtÃLÊ

h3�cRSfPKT�S� � }�MVISY� EM6GJILKr\xQST,R�KN_'Ycb�Rx`oGJKqM'MVKN\oG0�^\LX7_WKNs�K�OP]^KqX�XtQS_WOU\Ll,GWISK�Y^wzK�_5��GWOUYk\�Ycb3KÃtw�KN_JOPT�K�\oGWM� 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\ �éÈÅT�Y^RSOPfUK¢MVKN_J]kK�_� 'OUGJIéF>� � i Ç MJQSwSwzY^_JG��c\�X£Ga jY¤�¢â�MWÊ� h0ISK�G5�cRSfPK�sYk\oGW�cOP\LM�MJK�w��c_5��GJK
_WY� EM�bmYk_�GWISK���ß[½ M�XSOP�^fUYkl^QSK� 'OUGJI£��â � �^\LXÂ��â�{S�°h0ISK�nLlkQS_WKNM�bmY^_���â � wzK�_JGW�^OU\°GWY�s�Y^T�T�QL\SOPsN��GWOUYk\
GWIL��G$Yts�s�QS_J_WKNX¤�^M�wL�c_JG�YcbEGWISK¹��ß[½ M���GVGWK�T�wtG�GJY�OP\SOUGJO���GJK���sY^\L\SKNsGJOPY^\ÂGWY��¢â � RzKbmYk_JK�l^OP]xOU\Ll�QSwº�c\LX
YkRtGW�^OU\SOP\Sl¹��sYk\S\SKNsGJOPY^\�GJY���â�{S��µeY¹�cwSwSfPO�s���GWOUYk\¢XS�cGW��O�MrGJ_5�c\LMJT�O»GJGJKNX¢bm_WY^T�GWISK$��ßçGJY¹��â � �^\LX�GWISK
F>� � i Ç ´¿_JKNfP�cGJKqX£XL��GW��\LK�]^KN_7�c_W_WOU]kKNMN� SY^_�GJISK�XSOP�^fUYkl^QSK¹ 'OUGJIé��â�{Sg'Fe� � i Ç ´Ì_WK�f���GWKNX@GJ_5��Þ�s¹sYk\LMVGJOUGJQtGWKNM

{c}k}



750,370
(750,370+660,171) = 53.2%

Ycb+GJILK�XS�cGW��MJK�\oG��c\LX 750,272
(750,272+2,760,117) = 21.4%

Ycb+GJILK�XS�cGW�$_WKNs�K�OP]^KqX�Ro`�GJILK
MJK�_W]^KN_N�+h0ISO�MEsYk_J_WKNMJw�Yk\LXSM6GJY�GWISK�nLl^QL_JKqMjYkRtGW�^OU\LKNX7bmY^_es�Y^\tnLlkQS_5��GJOPY^\7�L�
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�jïtë+÷Åø 6a`���# �CµEKGa �Y^_W¡�h
_W�cÞ$s>bmYk_>ijY^\tnLlkQS_5��GJOPY^\$��ÈÅ�%OP\xQtÃLÊ

F>MeOP\�GWISK�sN�^MJK[YcbCGWISK�T�YkRSOPfUK�sfPOUKN\kGqg¥GJISK,KÃtwzK�_WOUT�K�\oG�sYk\LXtQLsGJKNX� 'O»GWI�GJILK,T�Y^RLOUfPK,MJK�_W]^KN_eMVILY� EM'GJI���G
F>� � i Ç GJ_5��Þ�s,�ks�s�Y^QS\oGWMebmY^_���sYk\LMVO�XtKN_W�^RSfUK�w�Yk_VGWOUYk\�Ycb6GJISK�GJY^GW�^f
GW_W�cÞ�s�RzKGa �K�KN\�GJILK���ßç�^\LX¹GWISK���â�g
KqMVwzKNs�OP�^fUfP`�OU\¹GWISK�MVKN_J]kK�_EGWY�s�fUOPK�\oGrXSOU_WKNsGJOPY^\%��F T�Y^_WK,XSKGW�^OUfPKNX��c\L�^fU`tMJOPMeOPM>_JKqpoQSOU_WKNX�GWY�O�XtKN\kGWO»bm`�GWISK,T�YoMaG
MJQSOUGW�cRLfUK�Y^wtGWOUT�O�MJ�cGJOPY^\LMNg*RSQtG[��\L��GWQS_5�cfCMaG5�c_JGJOP\Sl7wzY^OP\oG� jYkQSfPX�R�K,GJY�OPT�wS_JY�]kK[GWISK,wL_JY^GJYtsYkf
QLMJKNX¢RzKGa �K�K�\
GWISK����

MH
�c\LX����

MG
s�Y^T�wzY^\SKN\kG5M��6v3YoMJMJOPRSfUK���]kK�\xQSKNM�bmYk_'_JKqXtQLs�OU\Sl�F>� � i Ç ´¿_WK�f���GJKqX�GW_W�cÞ�s� jYkQSfPX�RzK�GJY

KNT�wLfUY�`��¹ISKN�kXtK�_,sY^T�wS_WKNMWMJOUYk\�MWs5ISK�T�Kkg3�^\�OPT�wS_WY�]^KNX¢RSQtÆ¥K�_WOP\Sl�MWs5ISK�T�K�È¸GWISK�s�QS_W_JKN\kG����ºOU\LMVGW�^\oGJO���GJOPY^\
MJOUT�wSfP`�MJK�\LXSM>Y^QSGWMVGW�c\�XtOU\Ll�XS�cGW��OPT�T�KNXtO���GWK�fP`tÊ>�c\�X��c\¢�^s5¡x\SY� 'fPKNXtlkK�T�K�\oGeMWs5ISK�T�K�R��^MJKNX¹Yk\�RSQS\�XtfUOP\Sl�Y^_
wSOPl^lk`o´ÌRL�ks5¡xOU\Sl,_W�cGJISKN_0GJIL�^\7GWISK�OP\LXtOP]oO�XtQL�^f��^s5¡x\SY� 'fPKNXSl^K�T�KN\kG5M6Q�MVKqX�OP\�GJISK[s�QS_J_WK�\oG'wS_WYcGWYxs�Y^fÌ�
� \��^XSXSO»GWOUYk\7GWY�F>� � i Ç ´¿_WK�f���GJKqX$GW_W�cÞ$s^gxGJISK��^T�YkQS\oG'Ycb3�^wSwSfPOPsN��GWOUYk\�XS�cGW�,KÃtIL�c\Ll^KNX7R�K�Ga jKNK�\�GJISK[s�fUOPK�\oG

�^\LXºMVKN_J]kK�_�sYkQSf�X@RzK�_WKNXtQ�sKNX£Rx`@�kXSXtOP\SlÂXS�cGW�°sYkT�wS_JKqMJMJOPY^\ºs��cw��cRSOPfUOUGJOPKNM�GWY°GJILK����¶OP\LMaG5�c\oGJO���GWOUYk\%g0�^M
XtO�MWsQLMWMVKqX�OP\¢MJKNsGJOPY^\���� �S��h0ISOPM�s�Y^QSf�X�_WKNXtQ�sK��cwSwSfPO�s���GWOUYk\¹GJ_5��Þ�s���GrGJISK�sYoMaG�YcbjOU\Ls�_JKq�^MJKNX�wS_WYtsKqMJMJOU\Ll7Y^\
GWISK$��ß³�c\LX���â�� � \�fPOPl^IoG�Ycb(GWISK�fUKN]^K�f+Y^bjwzK�_JbmY^T$�c\Ls�K�GW_W�^\LMJwL�c_WK�\Ls�`¹XtOPMWsQ�MJMJKNX�OU\�MVKqsuGJOPY^\É�S� {t� }SgzGWISOPM�O�M
fPOU¡kK�fP`$GJY$RzK[��QLMJKbmQSf*GW_W�kXtK´¿YcÆ+�

{$í��3økî ¦ økí5ö�õ�î�ó®{$ò�øoî5�
øxïSù3ì
h0ISK¹wL_JKqsKNXSOU\Sl°MJKNsGJOPY^\LM�IL��]kK�s5I��c_5�^suGWK�_WOPMJKNX°GJISK�\LKGa �Y^_W¡°Y�]^K�_WISKq�^X°Yk\@GWISK�s_WOUGJO�s��cfE��ß¶^x�¢â�fPOU\S¡¥� � \
�kXSXtOUGJOPY^\%g�GJISK7F>� � i Ç sYkT�w�Yk\SK�\oGWM[QtGJOPfUO�MJK$\SKGa �Y^_W¡�_WKNMJY^QS_5sKqM>OP\�GJISK�nLÃxKqX�\SKGa �Y^_W¡¥g%OÀ� K^�Pg3R�K�Ga jKNK�\°��â�M
�^\LX�ÉEßeM�OU\x]^YkfU]kKNX¢OU\�GWISK7sYkT�T�QS\SO�s��cGJOPY^\%��h0ISOPM�K�]��cfPQL�cGJOPY^\��^MWMVQST�KqMrGJISKqMVK�ILYkMVGWM�GWY¹R�K¹¼ _WKNMJY^QS_5sK�´Ì_WOPs5I�½
ÈÀMVKNK>MJKNsuGWOUYk\�{t� �L� }kÊ(sY^T�wL�^_JKqX�GJY,T�YkRSOPfUKrXtK�]xO�sKNM��c\�X�GJISKN_JK�bmY^_WKeXtYxKNMj\SY^GjYcÆ¥K�_0�[XtK�GW�^OUfPKNX�s5IL�c_5�^sGJK�_WO�MJ�cGJOPY^\
Y^b6Fe� � i Ç \SKGa �Y^_W¡�wzK�_JbmY^_WT$�c\Ls�K�GJ_5�c\LMJwL�^_JKN\Ls`�R�K�Ga jKNK�\¹GWISKNMJK�ISYoMaG5M�� � \LMaGWKN�kX*gLGWISO�M>MJKNsGJOPY^\�YkQtGJfPOU\LKNM'GWISK
Ga`xwzKNM'Y^b3Y�]kK�_WISKN�kXSM6Yk\7GWISK[OP\oGJK�_J´¾��â �^\LX���â�^xÉEßHfPOU\L¡xMEY^\� 'ISO�s5I��$XtK�GW�^OUfPKNX��c\L�^fU`tMJOPM'MJISYkQSfPX7bmYtsQLMERSQtG
XtYxKqM'\SYcGEY^ÆzKN_E��pkQ��c\oGJOUGW�cGJOP]^K��^MWMVKqMJMJT�K�\oGN�(ÁxKqsuGWOUYk\��t� }�wS_WKNMJK�\oG5M'MVYkT�KrGWISY^QSlkIoGWM'Yk\�ISY� H��T�Y^_WK�XSKGW�^OUfPKNX
wzK�_JbmY^_WT$�c\Ls�K��^\L�cfP`tMVO�M0sYkQSfPX�RzK[sY^\�XtQLsuGWKNX��^M0w��c_JG0Y^b�bmQtGWQS_WK� jYk_J¡¥�
y \ºOP\kGWK�_J´¿�¢â�fPOU\S¡tMNg�GJISKN_JK¹ 'OPfUfeR�K��^\£Y�]kK�_WISKN�kXÂ_WK�f���GWKNX¤GJY �)���4� ��©  'ISKN\Ä��ßeM$T�Y�]kK^� y \SK¹heijv

s�Y^\S\SKqsuGWOUYk\�O�MEMJKGEQSw�bmYk_EKN�ks5I�IL�^\LXtY^Æ¢�c\LX�wzK�_5MVO�MVGWM'QS\oGWOUf*GWISK[IL�^\LXtY^Æ�OPMesY^T�wSfPKGWK^�6h0ILK��cT�Y^QL\kG'Y^b+XS�cGW�

{c}^�



GW_W�^\LMVT�OUGVGWKNXÂRzKGa �K�KN\¤��â�M�XtQS_WOP\Sl�IL�^\LXtY^ÆÄXSK�wzK�\LXSM�Yk\°GJISK�\xQST�RzK�_�YcbrMVKN_J]kK�_,MJYts5¡^K�GWM�GWIL��G$�c_WK7RzK�OP\Sl
wS_WY�ÃtOUKqX�Ro`�GJILK���â�M>Y^\�R�KNIL�cfUb(Ycb(MJK�_W]^KN_WM0_WKNMJOPXSOU\Sl$Yk\�GJISK���ß[�zh0ISK�_WK[ 'OPfUf3�cf�MVY$RzK,�^\�Y�]^K�_WISKq�^X�_JKNfP�cGJKNX
GWY �����,�4�©�u���!¨ Yk\�OP\oGJKN_V´¾��â fUOP\S¡tM� 'ISKN\�T�YkRSOUfPK�sfPOPK�\oGWM�Yk_[MVKN_J]kK�_5MrT�OPl^_5��GWK� 'O»GWI�Ykw�KN\°sY^\L\SKNsGJOPY^\LMN�7h0ISK
i y ÉEÎ0F¶OP\LMVGW�^\kGWOP�cGJOPY^\�YcbCFe� � i Ç XtKqMJs�_JOPR�KqX�OU\�s5IL�^wtGJKN_0��QLMJKNMEheijvés�Y^\S\LKNsuGWOUYk\LM'RzKGa �K�KN\���â�M0bmY^_EGJISO�M
wSQL_JwzYkMJK^� SY^_7KN�^s5IºsYk\S\SKqsuGJOPY^\ºRzK�OP\Sl°GWQS\S\SKNfUKqX*g�GJISKN_JK�O�M��°MJKGWQSwÄwSIL�kMVK� 'ISKN_JK�MVGW�cGJK¹_WK�f���GJKqX@GJY�GJI���G
s�Y^\S\SKqsuGWOUYk\�O�M�GJ_5�c\LMVbmK�_W_WKNX*�^SYk_jGWISK�_WK�T$�cOP\LXtKN_�Y^b�GWISK�Y^wzK�\¹sYk\S\SKNsGJOPY^\%½ M�fUOUbmKrGJOPT�K^gSYk\SfU`��cwSwSfPO�s���GWOUYk\�XS�cGW�
O�M�GJ_5�c\LMJT�O»GJGJKqXÂGWIS_JYkQSl^I¤GJISK�GWQS\S\SKNfÀ� � \£�kXSXtOUGJOPY^\%gjGJILK�_WK� 'OPfUf'RzK��c\@Y�]^KN_JISKq�^X°_WK�f���GWKNXÂGJYÌË �5£R�¢��£Í�5����¨
�?�5���,�â�©£þ¡þ���4�©¨!�©¡þ�©�?� Yk\�GWISK$OU\oGWK�_J´¿��â"fUOP\S¡tM�g�OU\Ls�fUQ�XtOU\Ll�fPOP\S¡tMrGJY�GJISK$��âáMJK�_W]oOP\Sl��^M�ISYkT�K$�^l^K�\oGq�,h0ISK
_5��GWK�Ycb(MVKN_J]kK�_'T�Y�]^KNT�K�\oGE�c\LX�GWISK�bm_WKNpoQSK�\�s`��cGe 'ISO�s5I�GJISK,ISY^T�K[�clkK�\oGEO�M'QSw¥XS��GWKNX�XtK�GJKN_JT�OP\SKNM0GWISK[fPK�]kK�f
Y^b'GJISO�M�Y�]kK�_WISKN�kX*� Ç �^s5I¤ISY^T�K7�^l^K�\oG�QLwzXS�cGJK�sY^\�MVO�MaG5M[Y^be�c\ �J� y v OU\x]kYxsN��GWOUYk\%g
OÌ� K^�Pg(��heijv�sYk\S\SKqsuGJOPY^\
bmYkfUfPY� jKqX7Rx`7�^\�K�ÃSs5IL�c\SlkK>Y^b+XL��GW��RzKGa �K�KN\7GWISK�wL�c_JGJOPKNMN�
y \���â�^tÉEßéfPOP\S¡tM�goGJILK�_WKE 'OUfPfzR�K�� £Í���5��£����©���<�5�	�*,5�©£Í�)����� OP\$GJISKrs��kMVKE 'ILK�_WK>�[s�fUOPK�\oGjOP\x]^Yk¡oOP\Sl[��T�YkRSOPfUK

MJK�_W]^KN_'bmY^fPfUY� EM>��s5IL�^OU\¹Y^b3bmYk_J 0�c_5XtOP\Sl$wzY^OP\kGWK�_5M�� Ç �^s5I�_WKNXtOP_WKNsuGWOUYk\¹s��c\¹RzK�K�Ãtw�KqsuGJKqX�GJY�R�K�sYkT�w��c_5�cRSfPK�GJY
�^\ �V� y v¯OU\x]kYxsN��GWOUYk\%��h0ILK�\xQST,R�KN_,Y^be_JKqXtOP_JKqsuGJOPY^\�M,XtKNw�KN\LXSM�Y^\ÂGJISK�fUKN\SlcGWI¤Y^bEGJISK�wL�cGJI¤Y^bEbmY^_W 0�c_5XtOU\Ll
wzY^OP\oGJK�_5M�GJIL�cG�GJILK�s�fUOPK�\oG,I��^M�GWY�bmYkfUfPY� ��¢Î�KNsN�cQLMJK�OUG�XSK�wzK�\LXSM,Y^\ÂGJISK��cl^K7YcbEGWISK7_WKbmKN_JKN\LsK�ILK�f�XÂRx`�GWISK
s�fUOPK�\oGNg
GJILK7MVKN_J]kK�_q½ M�_5��GWK$Ycb0T�Y�]^K�T�KN\kG��^\LX¢GJISK7_W�cGJK���G[ 'ILOPs5I�GWISK7MJK�_W]^K�_�QSw¥XS�cGJKNM�O»G5M[ISYkT�K��cl^KN\oGNg%GWISK
fPK�\Sl^GJILM0Y^b�bmYk_J 0�c_5XtOP\Sl�wzY^OP\oGJK�_'s5IL�^OU\�M'�c_WKrXtOUÞ�sQSfUG0GJY$s5IL�^_W�ksuGJKN_JO�MJKe 'OUGJISYkQtG'T��^¡xOU\Sl�MJw�KqsOUn�s��^MWMVQLT�wSGJOPY^\LM
�^R�YkQtGe�cwSwLfUO�s��cGJOPY^\�R�KNIL��]xOUYkQS_'�c\LX�XtK�]xO�sK�T�Y^RLOUfPO»Ga`k�

p økî�ì��6øxðcíqñmò�ø
h0ISO�M+MVKqsuGWOUYk\�IL�kM
K�ÃS�cT�OU\LKNX�GWISK0\SKGa �Y^_W¡>Y�]kK�_WISKN�kX�OU\x]kY^fP]^KNX[OU\,QLMVOP\Sl>GJISKei y ÉEÎ0F@OU\�MaG5�c\oGJO���GWOUYk\[Ycb�F>� � i Ç
 'OUGJI�GJILK�lk_JO�X��cwSwSfPO�s���GWOUYk\,XtKqMJs�_JOPRzKNX,OU\�MVKqsuGWOUYk\W�L� � � {S�
h0ISK0K�]��^fUQL�cGJOPY^\�GJYxY^¡�GWISK�bmY^_WT Ycb¥��s5IL�c_5�^sGJK�_WO�MJ�cGJOPY^\
Y^b�GJ_5��Þ�s>Y�]^KN_6GWISKrs�_JOUGJO�s��^f*��ß¶^t��â¶fPOU\L¡7�c\LX7fUK�b¸GE�,T�Yk_JKrsY^T�wS_WK�ILK�\LMJOU]kK>�^\L�cfP`tMVO�M�ÈmOP\LsfPQLXtOP\Sl�GJ_5��Þ�s>Y�]^K�_
GWISK[OP\kGWK�_J´¿�¢â��^\LX¹��â�^xÉeß¶fUOP\S¡tM5Ê0�^M0bmQtGWQS_WK[ jYk_J¡¥��h0ISK�XS�cGW��wS_WKNMJK�\oGJKqX�ISK�_WK[MVILY� jKqX�GWIL��GEGWISK�i y ÉEÎ0F
OP\LMVGW�c\oGWOP�cGJOPY^\�Ycb%Fe� � i Ç XtKqMJs�_JOPR�KqX�OU\�s5IL�^wtGJKN_���sYkT�KNM(�cGj��sYk\LMVO�XtKN_W�^RSfUKEs�YkMVG(OU\�GWK�_WT$MCYcb%Fe� � i Ç ´¿_JKNfP�cGJKNX
GW_W�cÞ$s(Y�]^K�_¥GWISK6��ß«^x��â£fPOP\S¡¥g��^\LXrGJI���G%GWISK�_WK(O�M%wSfPK�\oGa`rYcbt_JYxYkTébmY^_�OUT�wS_WY�]^KNT�KN\oG%OU\[_WK�f���GWOUYk\rGJY'GWISOPM
�^MJw�KqsuG
Y^b
GWISK�OU\�MaG5�c\oGJO���GWOUYk\%�(F¶T�Y^_WK�XtKG5�cOPfUKqX��^\L�cfP`tMVO�M�OPME_JKqpkQLOU_WKNX7GJY�O�XtK�\oGJOUbm`�GJISK�T�YkMVGeMJQSO»G5�cRSfPK�Y^wtGWOUT�O�MJ�cGJOPY^\LMNg
RSQSGe��\oQLT�RzK�_'Ycb3w�YoMJMJOPRSfUK[sN�c\LXSOPXS�cGJKqMj �K�_WK�XtO�MJs�QLMJMJKNX%�
h0ISK¢KÃtwzK�_WOUT�K�\oG5M7QLMJKNXÄGJY¤K�ÃS�cT�OU\LK�GJILK�fPK�]^KNf>Y^b[\SKGa �Y^_W¡£w�KN_VbmYk_JT$�c\�sK¹GW_W�^\LMVw��c_WK�\Ls�`¤QLMJKNX � |k{S� � �

Ëé�
Feµ[g6Y^\SK�YcbrGJILK�bÅ�kMaGWKNMVG$ 'OU_WK�fPKNMWM�\SKGa �Y^_W¡xOU\Ll�GJKqs5IS\SYkfUYkl^OPKNM�OU\£l^KN\SK�_5�cf0QLMJK^�éÁxOPT�OUf��c_�n�l^QS_WKNM�s��^\@RzK
K�ÃxwzKNsGJKqX�GWY�RzK,YkRtGW�^OU\LKNX¹bmYk_>Y^GJISKN_�\SKGa �Y^_W¡xOU\Sl�GJKNs5IL\SY^fPY^lkOUKqMewzY^wSQLfP�^_> 'OUGJI�T�Y^RSOPfUK�XtKN]oO�sKqM�g*MJQLs5I¢�kMEGWISK
Î�fPQSKGWYoY^GJI¢Y^_ � \tbm_W�kÉ'KNX�GJKqs5IS\SY^fPY^lkOUKqMeXtO�MWsQLMWMVKqX¹OP\¢MJKNsuGWOUYk\�{S� ��g¥�^fUfPY� 'OP\Sl$bmY^_�T�OP\SY^_r]��c_WOP�cGJOPY^\LM>_JKNfP�cGJKqX�GJY
GWISK¹_JKNfUO��cRLOUfPO»Ga`°Y^b>GWISK�\SKGa �Y^_W¡¥g6MJQLs5I£�kM�v6drZeM$_WKNpoQSOP_JOP\Sl�_JK�GJ_5�c\LMJT�OPMWMJOUYk\LM�g6KGWs^�ÄÎjKqs��^QLMVK�T�YkMVG$T�YkRSOPfUK

{c}!�



\SK�Ga jYk_J¡xOP\Sl°GWKNs5IS\SYkfUYkl^OPKNM��c_WK¢MJfUY� �K�_7GJIL�^\ � |o{t� ��� Ëé�
Feµ�gjGWISK�_JKNfP�cGJOP]^KNfU`£fP�^_JlkK�\SK�Ga jYk_J¡£wzK�_JbmY^_WT��^\LsK
Y�]kK�_WISKN�kX�Ycb(GWISK�F>� � i Ç OU\LMVGW�^\oGJO���GJOPY^\¢XtK�T�Y^\�MaGW_W�cGJKNX�OU\�GJISO�M�MVKqsuGJOPY^\�s��^\�R�K�KÃtwzKNsGJKNX�GJY�IL��]^K���RSOPl^lkK�_
OPT�wL�^sGEY^\�GJISK�QLMW�cRLOUfPO»Ga`7Ycb+T�YkRSOPfUK�XtKN]oO�sKqM0QLMJOU\Sl$MJfUY� �K�_�GWKNs5IS\SYkfUYkl^OPKNMN�
y \�GJISO�MrRL�^MJOPMr �K,s�Y^\Ls�fUQLXSK�GWIL��G� 'ISOPfUK,GJILK��^RLMVGJ_5�^suG�Fe� � i Ç �^_Ws5ISOUGJKqsuGWQS_JK�wS_JKqMVKN\oGJKNX�OU\�s5IL�cwSGJK�_���OU\

wS_WOP\LsOPwSfPK,Y^ÆzKN_WMr��ISOPl^I�XtK�lk_JKNK�Y^b6w�KN_VbmYk_JT$�^\LsK�GJ_5�c\LMJwL�c_WK�\�s`�OU\¢_JKNfP�cGJOPY^\¹GWY7\SK�Ga jYk_J¡�GJ_5��Þ�s^g�GWISK�OU\LMVGW�^\t´
GWOP�cGJOPY^\�wS_WKNMJK�\oGJKqX¢OP\°s5IL�cwSGJK�_¯��XSYoKqM[sYkT�K� 'OUGJIÂ�¹s�Y^\LMJO�XtK�_5�cRSfPK�Y�]^K�_WISKq�^X��^\LX�YcÆ¥K�_5M[��fUY� �K�_[XSK�l^_WK�K�Y^b
GW_W�^\LMVw��c_WK�\Ls�`�GJIL�^\�XtKNMJOP_W�^RSfUKk�
h0ISKeT��^OU\�sN�cQLMJK'�cwSwzKN�^_WMCGJY�RzKEGJILKeMVYkT�K� 'IL�cGCMJOPT�wLfUO�MaGWOPsEwS_JY^GJYtsYkfSRzKGa �K�K�\
GWISK7��ßá�c\LX���âÚ�^\LX¢GJIL�cG�GJILK�OU\�MaG5�c\oGJO���GWOUYk\�Y^b0GJISK7���ÄwS_WKNMJK�\oGJKqX¢OP\Âs5IL�^wtGJKN_��¹XtYxKNM[\SYcG�OPT�wSfPK�T�K�\oG
XS�cGW��sYkT�wS_JKqMJMJOPY^\��kM'XtKNMWs_WOPR�KqX7OP\¹s5IL�cwtGWK�_'���

E®¸�º®¸w" À Á0ÅÆÅç:+DQ'
h0ISO�M'MJKNsuGWOUYk\7IL�kM0KÃS�cT�OP\SKNX�GJISK[F>� � i Ç OU\�MaG5�c\oGJO���GWOUYk\7wS_WKNMJK�\oGJKqX�OP\¹s5IL�cwtGWK�_ý��OU\�_JKNfP�cGJOPY^\7GJY$�cwSwLfUO�s��cGJOPY^\t´
fPK�]kK�f¥GJ_5�c\�MVwL�^_JKN\Ls`$�^\LX�bmYkQS\LX�GJI���G'O»GEY^ÆzKN_WM0��]^KN_J`$ILOUlkI�XtKNl^_WK�KrYcb
bmQS\LsuGWOUYk\L�cf%GJ_5�c\LMJwL�c_WK�\�s`$�c\LX�]��c_W`xOU\Sl
XtKNl^_WK�KqMjY^b3wzK�_JbmY^_WT$�c\Ls�KeGW_W�^\LMJwL�c_WK�\Ls�`�bmY^_0GWISK,i y ÉEÎ0F·�cwSwSfPO�s���GWOUYk\�Q�MVKqX�OP\�GJISK�K�ÃxwzK�_WOPT�KN\oGWMN�
� \¢_JKNfP�cGJOPY^\¹GWY7bmQS\�suGJOPY^\��cf+GJ_5�c\�MVwL�^_JKN\Ls`kg�OUG� ��kMrMJISY� '\¹GWIL��GrGJILK�F>� � i Ç ���@OPMr\SY^G�poQSOUGJK�bmQSfPfU`�s�Y^T�´

wL�cGJOPRSfPK[ 'O»GWI�GJISK,ÎjKN_J¡kK�fPK�`�ÁtYxs5¡kKG5M'FEv � gzRSQtGEGWIL��GeGJISK[fPK�]kK�f%Y^b+s�Y^T�wL�cGJOPRSOUfPOUGa`7YcÆ¥K�_WKNX� 0�^M0bmQLfUfP`�MJQtÞ�sOPK�\oG
GWY��kXSX�GWISK�T�YkRSOPfUOUGa`�MJQSwSwzY^_JGrY^ÆzKN_JKqX�Rx`�GJISK����·È¸GW_W�^\LMJw�Yk_VGrT��^\L�clkK�T�K�\oGqg*wS_JY�Ãt`�Y^wzK�_5��GWOUYk\��c\�X�IL�^\LXx´
Y^ÆÔ-�GJQS\S\LK�fPOU\SlxÊCGWY�GWISKrY^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WKEbm_5�cT�KN jYk_J¡�È¸GWISK �V� y v@�
��`^KN_5Ê+OP\��,ISOPl^ISfP`�GJ_5�c\LMJwL�^_JKN\kG
T$�c\L\SK�_q� � \é�°MJOPT�OPf��c_$bÅ�kMVISOPY^\�gjGWISK�T�Y^RLOUfPO»Ga`ºMJQSwSwzY^_JG�YcÆ¥K�_WKNX£Rx`¤GWISK¢Á?- �V� y v ����`kK�_¹Èm_WKbmKN_JKN\LsK�MJ 'OPÛ´
ÛNfUOP\Sl��c\�X°sfPOUKN\kG[_WKNXSOU_WKNsGJOPY^\�Êr 0�^M��kXSXtKNX�GWY�GJISK �V� y v ����`kK�_��cf�MJY� 'OUGJIÂ��ILOUlkIÂXtK�lk_JKNK�Y^b0GJ_5�c\LMJwL�c_WK�\�s`^�
� \�wL�^_VGWOPs�QSfP�^_Ng¥GWISK�Fe� � i Ç �cwSwS_WYk�ks5I�GWY�_WKbmKN_JKN\LsK$MJ 'OUÛNÛ�fPOU\Ll�sN�c\�R�K�s�Y^\oGJ_5�^MVGJKqX� 'OUGJI�ËÄOP_JKNfUKqMJM�i y ÉEÎ0F
ÈÀMVKqsuGJOPY^\¢}S� �L� {^Ê0 'ISKN_JK,T�Y^RSOPfUK,MVKN_J]kK�_5M'IL��]^K[GJY7wzK�_JbmY^_WT×GJISKNOU_rY� '\��^XLXt_JKqMJMEGJ_5�c\LMJf���GJOPY^\��eh0ISK,F>� � i Ç �^wt´
wS_WYk�ks5I�XtK�T�Yk\LMaGW_W�cGJKqMCISY� é�^XLXt_JKqMJMCGJ_5�c\LMJfP�cGJOPY^\�sN�c\�RzKewzK�_JbmY^_WT�KNX�OP\7�[T$�c\L\SK�_6GJIL�cG�O�M(OP\LXtKNw�KN\LXtK�\oG�bm_JYkT
�^\LX�GJ_5�c\�MVwL�^_JKN\oG�GWY�MJK�_W]^KN_WMN�0ÁtKNsuGWOUYk\	�S� ��K�ÃoGWK�\LXLM'GJILKNMJK[nL\LXSOU\SloMERx`�KÃS�cT�OP\SOU\Ll$GJISK,KÃxGJKN\oGeGJY7 'ISOPs5I�GWISK
�^wSwS_WYk�^s5I�s��c\�R�K�K�ÃxwzKNsGJKqX$GJY�RzK�l^K�\LK�_5�cfPfU`$�cwLwSfUO�s��^RSfPK>�^s�_JYoMJMjY^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX$T�O�XSXtfPK� 0�c_WK>�c_5s5ISOUGJKqsuGJQL_JKqM��
� \�_WK�f���GJOPY^\¢GJY¹wzK�_JbmY^_WT$�c\Ls�K^g*GWISK�i y ÉEÎ0F³OP\LMaG5�c\oGJO���GWOUYk\¢Y^b0F>� � i Ç MJISY� jKqX�]��^_J`xOP\Sl�fUKN]^K�f�M�Ycb�GJ_5�c\�Ma´

wL�^_JKN\Ls`k� � \é_JKNfP�cGJOPY^\£GJY¤T�KNT�Y^_W`^g'wzK�_JbmY^_WT��^\LsK�GW_W�^\LMJwL�c_WK�\Ls�`ÂO�M7lkYoYtX*��ijYk\tnLl^QL_JKqX¤bmYk_�bmQSfPfrT�YkRSOPfUOUGa`
MJQSwSwzY^_JGNg�GJISK$i y ÉEÎ0F¶OP\LMaG5�c\oGJO���GWOUYk\¹Ycb6F>� � i Ç s�Y^\LMVGJOUGJQtGWKNM>Y^\SfP`��

120%
OP\Ls�_JKq�^MJK�OU\¹GWISK,MJOPÛ�K�s�Y^T�wL�c_WKNX

GWY�GJISK �J� y v�fP��`kK�_q�+ijY^\�MVO�XtK�_WOP\SlrGJIL�cGCGJISK �J� y v°����`^KN_CsY^\�MaGWO»GWQtGJKqM(��]^KN_J`�MJT$�cfPfzi y ÉEÎ0FºOPT�wLfUKNT�KN\oGW��GWOUYk\%g
GWISOPMefUKN]^KNf%YcbCT�K�T�Y^_W`�Y�]kK�_WISKN�kX�MJK�KNT�Me�^s�s�K�wtG5�cRSfPK�bmY^_EGJISK[fPK�]kK�f%Y^b3T�YkRSOUfPOUGa`�MJQSwSwzY^_JGEwS_WY�]oO�XtKqX*�jFefPMJYLgtGWISK
GWYcGW�^ftT�K�T�Y^_W`�_JKqpoQSOU_WK�T�KN\kG5M3 jKN_JKj 'O»GWISOU\�_5�c\SlkKjY^b��cfPftRSQtG+GWISK'T�YkMVG+s�Y^\LMVGJ_5�cOP\SKNX�T�Y^RSOPfUK'XtKN]xOPs�KNM3Rx`��elkYxYxX
T$�c_Wl^OP\%� � \�_JKNfP�cGJOPY^\�GJY�wS_WYtsKqMJMJOU\LlLgcwzK�_JbmY^_WT$�c\Ls�K0GJ_5�c\LMJwL�c_WK�\�s`�O�M(_WK�f���GJOP]^KNfU`�l^YxYtX*�3h0ILKeFe� � i Ç fP��`kK�_5M3XSOPX
_WKNMJQSfUG>OP\¢�7s�Y^\LMJO�XtK�_5�cRSfPK�Y�]^KN_JILKN�^X°ÈÅY^\¹GWISK�Y^_5XtK�_>Ycb � �^|~��Ê�bmYk_eGWISK,wL_JYtsKqMJMJOP\Sl$_JKqpoQSOU_WK�T�KN\kG5MEY^b(GJISK,l^_WOPX
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�^wSwSfPOPsN��GJOPY^\�gSRSQtGEGWISK�T�Y^RSOPfPK[XtK�]xO�sK�QLMJKNX�OP\�GJISK�K�ÃxwzK�_WOPT�KN\oGWMEs�Y^QSf�X�KN�^MJOPfU`�wzK�_JbmY^_WT GWISK�KÃxGW_W��wS_WYtsKNMWMJOU\Sl
_WKNpoQSOP_JKqX*�jF>MEXtO�MJs�QLMWMVKqX�OP\�MJKNsuGWOUYk\Ì�S� � � {tgxGJILK[l^_WOPX��^wSwSfPOPsN��GJOPY^\�O�M'\SY^GEwS_JYts�KNMWMVOP\Sl�OU\oGWK�\LMJOU]kK^gL�^\LX�bmY^_eT�Yk_JK
�^wSwSfPOPsN��GJOPY^\�M�GWIL��G$�c_WK�T�Yk_JK�XtK�T$�^\LXtOP\Sl¢OP\@GJISO�M�_JKqMVwzKNsGNgCGWISK¹Fe� � i Ç wS_WYtsKqMJMJOU\Ll�Y�]^KN_JILKN�^X� 'OPfPf�wLfP��`Â�
s�Y^T�wL�c_5��GWOU]kK�fP`,MJT$�cfPfUKN_6_WY^fPK^� � \$GJKN_JT$MjYcb%\SK�Ga jYk_J¡,w�KN_VbmYk_JT$�c\�sK'GW_W�^\LMVw��c_WK�\Ls�`^g�GWISK�i y ÉeÎ�FéOU\LMVGW�^\oGJO���GJOPY^\
Y^bzFe� � i Ç wS_JKqMVKN\oGJKNX,OP\�s5I��cwtGWK�_ �>OPM+\SY^GCwL�c_JGJO�sQSf��c_WfP`�KÞ�sOPK�\oGN�+FeM6XtOPMWsQ�MJMJKNX,OU\�MJKNsuGWOUYk\W�L� � � {Sg�GJISK'lk_JO�X��^wt´
wSfPO�s���GWOUYk\$OPM6OU\oGWK�\LMJOU]kK'OU\�GWK�_WT$M(Ycb%s�Y^T�T�QS\LOPsN��GJOPY^\�gcRSQtG�OU\�MJY^T�KEs��kMVKqM+GJILKeFe� � i Ç sYkT�wzY^\LK�\oGWMCKN]^KN\$T�Yk_JK
MJYL� � \�GWISOPM�_JKqMVwzKNsGNg�GJISK�i y ÉeÎ�F³OP\LMVGW�^\kGWOP�cGJOPY^\�Ycb'Fe� � i Ç wS_JKqMVKN\oGJKNX¢OP\Âs5IL�cwtGWK�_¯��fPKN��]kKNM�sYk\LMVO�XtKN_W�^RSfUK
_WYxY^T"bmYk_'OUT�wS_WY�]^KNT�KN\oGN�

Aw¬� M7�31����0/¯���;¶,)L���®[�'� � �31���8���1��+�'��&6�
L_W�^T�KN jYk_J¡o´¿fUKN]^KNf*GJ_5�c\LMJwL�^_JKN\Ls`�OPM>GWISK,K�ÃxGJK�\oG�GJY� 'ISO�s5I¢�c\¢Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�OPXSXSfUKN ��^_JK�bm_W�^T�KN jYk_J¡�GJI���G
OP\oGJK�_5�^sGWM� 'OUGJI°�c\�Fe� � i Ç OU\LMVGW�^\oGJO���GJOPY^\�s��^\¢_WK�T$�^OU\�QS\L�� 0�c_WK[GWIL��G�GWISK�Fe� � i Ç OP\LMVGW�^\kGWOP�cGJOPY^\�OPM[\SYcG[�c\
Yk_WXtOP\L�^_J`�RLQtG>��T�Y^RSOPfPO»Ga`o´¿K�\L�^RSfUKqX�bm_5�cT�KN jYk_J¡¥� � b+GJISK�T�YkRSOPfUOUGa`�MJQSwSwzY^_JGEYcÆ¥K�_WKNX�Rx`�GWISK�Fe� � i Ç OU\�MaG5�c\oGJO���´
GWOUYk\�_JKNT$�cOP\LM'ISO�XSXtKN\¹bm_JYkT×MJQLs5I�YcGWISK�_ebm_W�^T�K� �Y^_W¡xMNgS �K[MJ��`�GJILK�Fe� � i Ç OU\�MaG5�c\oGJO���GWOUYk\¹YcÆ¥K�_5ME�$ISOPl^I¹fPK�]kK�f
Y^bzbm_5�cT�KN jYk_J¡o´¿fUKN]^K�fxGW_W�^\LMJwL�c_WK�\Ls�`^��ßeK�\Ls�K^gkbm_W�^T�K� �Y^_W¡k´¿fPK�]^KNfxGJ_5�c\LMJwL�^_JKN\Ls`[O�M6�[wS_JYkw�KN_VGa`,Ycb*OP\LXtOP]oO�XtQL�^f�F>�*´
� i Ç OP\LMVGW�^\kGWOP�cGJOPY^\LME_W�cGJISKN_'GJIL�^\¹Ycb+GJILK,�c_5s5ISOUGJKqsuGJQL_JK[�kMEMVQ�s5I%�ýS_5�cT�K� �Y^_W¡o´ÌfPK�]kK�fzGJ_5�c\�MVwL�^_JKN\Ls`7KNMWMVKN\kGWOP�^fUfP`
IL�kM'GWY7XtY� 'OUGJI�OP\oGJKN_JYkw�KN_W�^RSOUfPOUGa`�R�K�Ga jKNK�\�XtOUÆ¥K�_WK�\oGebm_5�cT�K� �Y^_W¡tM0OUT�wSfPK�T�KN\kGWOU\Ll$GJISK�MJ�^T�K�Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKqsuGJQL_JKk� � \@l^KN\SK�_5�cfÌgCO»G$O�M,s�_JOUGJO�s��^f�GJIL�cG�XtOUÆ¥K�_WK�\oG�OPT�wSfPK�T�K�\oGW�cGJOPY^\LM�Y^bEGJISK�MW�cT�K�T�O�Xx´
XtfPK� 0�c_WK[�c_5s5ISOUGJKqsuGJQL_JK[�^_JK�bmQLfUfP`�OU\oGJKN_JYkw�KN_W�^RSfPK^�'h0ISO�MeMJKNsuGWOUYk\¹KÃS�cT�OP\SKNM'GJISK,KÃxGJKN\kG>GJY� 'ILOPs5I�GWISK�i y ÉEÎ0F
OP\LMVGW�c\oGWOP�cGJOPY^\�Ycb�F>� � i Ç wS_WKNMJK�\oGJKqX�OP\°s5IL�cwSGJK�_���_WKG5�cOP\LM>bm_W�^T�KN jYk_J¡o´¿fUKN]^KNf�GW_W�^\LMVw��c_WK�\Ls�`^�,h0ILK��cwSwS_WYk�ks5I
O�M'GWY$KÃS�cT�OP\SK�OU\oGWK�_WY^wzK�_5�cRSOPfUOUGa`� 'OUGJI y ÉEÎ0�ksQLMNgS�$wzY^wSQSf��c_Es�Y^T�T�K�_5sO��cf y ÉeÎ>gLRo`�_JKN]xOUKN 'OU\Sl�K�ÃxwzK�_WOPT�KN\oGWM
s�Y^\LXtQ�suGJKqX� 'O»GWI�GJISK>MVOUÃ�K�Ãtw�KN_JOPT�K�\oGW�^fLsYk\tnLl^QL_W�cGJOPY^\LM3wS_WKNMJK�\oGJKqX�OU\�MJKNsGJOPY^\w�S� � � y ÉEÎ0�^s�QLMCO�M(\SY^G6XtKNMJOUlk\SKNX
MJw�KqsOUn�s��^fUfP`�bmYk_EQLMJK�OU\¹T�YkRSOUfPK�K�\x]xOP_JYk\ST�K�\oGWM0RSQSGeO»G5M'wzY^wSQSf��c_WOUGa`7OP\� 'OP_WKNX�\SKGa �Y^_W¡tM0T$�c¡^KqM0O»GrMVQSOUGW�^RSfPK�bmY^_
GWISK�wSQS_Ww�YoMVKqM0Ycb3KÃS�cT�OP\SOU\Ll�OP\oGJKN_JYkw�KN_W�^RSOUfPOUGa`^�
� GeMJISY^QLfPX�R�K�\SYcGWKNX�GJIL�cG'GJISK�OP\oGJKN_JYkw�KN_W�^RSOUfPOUGa`�GJKNMVGWMEw�KN_VbmYk_JT�KNX�ISKN_JK�RSQLOUf�X�QSw�Yk\�GJISK[�kMJMJQST�wtGJOPY^\�GJI���G

GWISK �V� y vÂ�
��`^KN_�P ����Q�QLMJKNX�OP\�GJISK�i y ÉEÎ0FÄOU\�MaG5�c\oGJO���GWOUYk\,Y^b*F>� � i Ç O�MCbmQSfPfP`$i y ÉEÎ0FE´¿s�Y^T�wSfPOP�^\kGq�"ÃÎSY^_(GJISO�M
_WKN�kMVYk\%goGJISKrGJKqMaG5M0wS_WKNMJK�\oGJKqX�ISKN_JKrbmYtsQLM0Yk\7bmQL\LsuGWOUYk\L�cfPO»Ga`�bmYk_' 'ISO�s5I7GWISK�i y ÉEÎ0FAOP\LMVGW�^\kGWOP�cGJOPY^\�Ycb3F>� � i Ç
O�MEXtOUÆzKN_JKN\oGEbm_JYkT GWIL��GEY^b3GWISK �V� y vé�
��`^KN_N� Ç �ks5I¹Ycb3GJISK[bmQS\LsuGWOUYk\LM'wzK�_JbmY^_WT�KNX�Rx`�GJILK�h�_5�c\�MVwzY^_JGE�¹YtXtQSfPKNM
�^\LX��¹YkRSOUfPOUGa`��
��`^KN_eÈ¸GW_W�^\LMVwzY^_JG6T$�c\��cl^KNT�K�\oGNgowS_WY�Ãx`�Y^wzK�_5��GWOUYk\��c\LX�I��c\LXtY^ÆÔ-�GJQS\L\SK�fPOU\LloÊ(�^\LX�GWISK�Á,- �V� y v
�
��`^K�_�Èm_WKbmKN_JKN\LsKrGW_W�^\LMVf���GWOUYk\7�c\�X�s�fUOPK�\oG'_JKqXtOP_JKqsuGJOPY^\zÊjXSOPMWsQLMWMJKNX�OP\¹s5IL�cwSGJK�_0���c_WKrs�Y^\LMJO�XtK�_WKNX7OU\�GJQL_J\%�¹LY^_
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Kq�^s5I�bmQL\LsuGWOUYk\%gSKÃtwzK�_WOUT�KN\kG5M� 'O»GWI�GWISK�MVOUÃ�s�Y^\tnLlkQS_5��GJOPY^\�Mj�^_JK�XtO�MJs�QLMJMJKNX�GJY$MJISY� éISY� ÄGWISKrbmQS\LsGJOPY^\¹��Æ¥KNsGWM
OP\oGJK�_WY^wzK�_5�cRLOUfPO»Ga`��cG'GJISK�bm_5�cT�KN jYk_J¡�fPK�]^KNfÀ� 3OP\L�cfPfP`^gS��MVQLT�T$�^_J`�O�M0wS_WKNMJK�\oGJKqX*�

E®¸�ù®¸§· ��DS:$�e=%
EÈ(D�¾@9;:<�e:<� À8ÅÆÀ&��¾
h0ISK¢h�_5�c\LMJwzY^_JG7�¹YtXtQSfPKNM�ÈÀMVKqsuGJOPY^\Ä��� �xÊ��c\LX£GWISK��¹YkRSOPfUOUGa`£�
��`^KN_�ÈÀMVKqsuGWOUYk\Ä�L�"�^Ê�sYkfUf��cRzY^_5��GWK�GJYÂT$�c\��cl^K
GWISK,s�Y^T�T�QS\LOPsN��GJOPY^\�MEOP\kGWK�_JbÅ�^s�KNMEYk\¹GJILK,��ß¯�c\LX¹Y^ÆzKN_>��ÎjKN_J¡kK�fPK�`�ÁxYts5¡^KG5M'Ga`xwzK,�cR�MaGW_W�ksuGJOPY^\�MJQSOUGW�^RSfUK[bmY^_
MJQSwSwzY^_JGJOP\Sl�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK��^wSwSfPOPsN��GWOUYk\LM��
� \�sYk\tnLl^QL_W�cGJOPY^\��SgxGJISKrGa �Y��¢â�M'sY^\�MaGWO»GWQtGJKqX�XtOUÆ¥K�_WK�\oG0GJ_5�c\LMJw�Yk_VG5M�QLMVOP\Sl,GJISK[MW�cT�K�ÈÅZ>devjÊ0GJ_5�c\LMJw�Yk_VG

T�YtXtQSfPK^� Ç ÃxwzK�_WOPT�KN\oGWM� 'OUGJI�GJILK�sY^\SnLl^QS_5��GWOUYk\¢MJISY� �KNX�GJIL�cG�GJISK�i y ÉEÎ0FçOP\LMaG5�c\oGJO���GWOUYk\�Ycb�F>� � i Ç  0�^M
�^RSfUK7GJY�s5IL�c\Ll^K$GW_W�^\LMVwzY^_JG�ÈÀ�c\LX¤��â�Ê, 'O»GWISY^QtG�XtO�MV_WQSwtGWOU\Sl��c\¤Y^\SlkY^OP\Sl �V� y v¯OU\x]kYxsN��GWOUYk\�GJY�GWISK�_JKNT�Y^GJK
MJK�_W]^KN_N�3h0ISKe_WK�T�YcGWKeMJK�_W]^K�_6 ��kM(RSQSOPfUGjQLMJOU\Ll��c\�QL\LsQLMVGJYkT�OPMJKNX�]kK�_5MVOPY^\�Ycb*GWISK y ÉeÎ��ksQLM(bm_W�^T�K� �Y^_W¡zg^ 'ISOPs5I
IL�kX�\SYE\LYcGJOPY^\�Y^bLFe� � i Ç T�Y^RSOPfUOUGa`�MVQSwLw�Yk_VGq�
FEw��c_JG%bm_JYkT¶�0GJOPT�KjXtKNfP��`r 'ISOPfUKCGWISKjs�Y^\S\LKNsuGWOUYk\�GJYr��â � GJOPT�KNX
YkQtG[�c\LX���sY^\L\SKNsGJOPY^\�GWY¹��â�{� ��kM>KqMaG5�cRSfPO�MVISKqX*g¥GJILK�GJ_5�c\LMJw�Yk_VG�T$�c\L�^l^KNT�KN\oG>bmKq��GJQL_JKqM> �K�_WK�sY^T�wSfPKGWK�fP`
GW_W�^\LMVw��c_WK�\oG�GJY�GJISK7T�YkRSOPfUK�s�fUOPK�\oG��^M� �K�fPf6�kMrGJISK$_WK�T�YcGWK�MVKN_J]kK�_q�7ijY^\tnLlkQS_5��GJOPY^\ ��bmKN�cGJQS_WKNX��¹MVKN_J]kK�_�Y^\
GWISK$��ß³�c\LX�T�YkRSOPfUOUGa`¹bm_WY^T ��â � GJY���â�{tg�RSQtG�GJISK�T�Y�]^K, ��kMrw�KN_VbmYk_JT�KNX�R�K�bmY^_WK�ÈÅ_W�cGJISKN_eGWIL�c\�XtQS_WOP\SloÊ
GWISK,OP\x]^Yts��cGJOPY^\¹OP\�Y^_5XtKN_EGJY��cfPfUY� ¶s�fUOPK�\oG>_WKNXSOU_WKNsGJOPY^\%�rF ]��c_WOP�cGJOPY^\¹Y^bjsYk\tnLl^QL_W�cGJOPY^\Ì��OP\� 'ISO�s5I¹GJILK,T�Y�]^K
 0�^M>w�KN_VbmYk_JT�KqX���b¸GWK�_>GJISK�OU\x]kYxsN��GWOUYk\¹IL�^X¹RzK�lkQS\� 0�^MEGJKqMaGWKNX��^\LX¹ �Y^_W¡^KqX¹�cf�MVY7�kMeK�Ãtw�KqsuGJKqX*��FEwL�^_VG>bm_JYkT
�$XtKNfP��`7 'ISOUfPK�GWISK[sYk\S\SKNsGJOPY^\�GJY��¢â � GJOPT�KqX�Y^QtGe�^\LX��$sYk\S\SKNsGJOPY^\�GJY��¢â�{� ��kM0KNMVGW�cRLfUO�MVILKNX*gtGWISK[T�Y�]^K
_WK�T$�cOP\SKqX�GW_W�^\LMVw��c_WK�\oGjGWY�GJISK�_WK�T�YcGWK�sfPOUKN\kGe�kM0 jKNfUf%�kM�GJISK�T�YkRSOUfPK�MVKN_J]kK�_q�

E®¸�ù®¸�º ¹�D)Èr�¶' ��
EÀ%DS:F¾)½ÐÈV�
h0ISK$���·ÈÀMVKqsuGJOPY^\¢�L�"�^Ê>�cfPfUY� EM>T�Y^RSOPfPK�MJK�_W]^KN_>MJYts5¡^KG5M>GJY�R�K�wS_WY�ÃtOUKqX¹Rx`���â�MN��ÁxQLs5I�MVYts5¡kKGWM�sN�c\¢�^fPMJY7RzK
_WK�fPYts���GWKNX7GJY�\SKN H��â�ME 'ISK�\���ßeMET�Y�]kK^�
Ç ÃtwzK�_WOUT�KN\kG5M� 'OUGJI¬s�Y^\tn�l^QS_5��GWOUYk\£�@MVISY� �KNX@GWIL��G�GJISK°i y ÉEÎ0F�OU\�MaG5�c\oGJO���GWOUYk\ÄYcb[Fe� � i Ç �cfPfUY� �KNXº�

MJYts5¡^KG(RzK�fPY^\Ll^OP\Sl�GJY[��T�YkRSOUfPKEMJK�_W]^K�_+GWY[RzKEwS_WY�ÃxOPKNX,Rx`�GWISKe��âAOP\�MVQ�s5I��rbÅ�kMVILOUYk\�GJIL�cGj��sfPOUKN\oG6RSQSOPf»GjQLMVOP\Sl
GWISK y ÉEÎ0�^sQ�M6bm_5�cT�KN jYk_J¡$sYkQSf�X7sYk\S\SKqsuG0GJY�O»GE�^\LX7OP\x]^Yk¡^KEGWISK�MVKN_J]kK�_�_JKqMVO�XtOP\Sl�Y^\�GWISK[��ß��Sh0ISKrbÅ�^suG�GJI���G
GWISK>MJK�_W]^KN_6XtO�X$\SYcGj_JKqMVO�XtKEYk\�GJISKr��âH_JKNT$�cOP\SKNX�sYkT�wSfUK�GJKNfU`�GJ_5�c\�MVwL�^_JKN\oGCGJY�GWISK>s�fUOPK�\oGN� Ç ÃtwzK�_WOUT�KN\kG5M( 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\ ��MJISY� �KNX�GJIL�cG�MJQLs5I¢wS_JY�ÃtOPKNX¢MVKN_J]kK�_�MVYts5¡^K�GWMrsYkQSfPX¢RzK�_WK�fPYts��cGJKNX�GJY�\SKN ¯��â�M��kMeGWISK$��ß
s5IL�^\Sl^KqX$OUGWM0wzY^OP\kG0Ycb+sYk\S\SKNsGJOP]xO»Ga`k�+FA_WK�fPYxsN��GWKNX7MJYts5¡^K�G�sYkQSf�X�RzK>QLMJKNX7GJY�OP\o]kY^¡kKEGJILK>T�Y^RLOUfPKrMJK�_W]^KN_jOP\�GWISK
MW�cT�K$T$�c\S\LK�_,�kM�GJILK�Y^_WOUlkOU\��cfCwS_WY�Ãt`¢MJYxs5¡kKGq��h
_W�^\LMVw��c_WK�\Ls�`� ��kM�_WKGW�^OU\LKNX¢bmY^_�GWISK�s�fUOPK�\oG��kM[ �K�fPf6�^M�GWISK
MJK�_W]^KN_N�
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E®¸�ù®¸�ù ?¬:$�><ýÈ�Í¯Ä �þÁ ���ýÀ;ú§½����
h0ISK¹���³ÈÀMVKqsuGJOPY^\@�L�"�^Ê��cfPfPY� EM,MVGW�cGJK�w�KN_VG5�cOP\SOU\Ll¢GWY¢Ykw�KN\£s�Y^\S\LKNsuGWOUYk\LM,GJY�RzK�GW_W�^\LMVbmK�_W_JKqX°R�K�Ga jKNK�\º��â�M
XtQL_JOP\Sl�IL�c\LXSYcÆ��c\LX��cf�MVY��cfPfUY� EMjOP\kGWK�_J´¿�¢âHGJQS\L\SK�f�M�GJY�R�K�s�_JKq��GJKqX�bmY^_0QLMJKr 'ISOUfPK�MVQ�s5I7sYk\S\SKNsGJOPY^\LM�wzK�_5MVO�MVGN�
Ç ÃtwzK�_WOUT�KN\kG5M' 'OUGJI�sYk\tnLlkQS_W�cGJOPY^\Ì��MVILY� jKqX�GWIL��G>�^\�Y^wzK�\¹sYk\S\SKNsGJOPY^\�RzKGa �K�K�\¹��T�Y^RLOUfPK[sfPOUKN\oG>�c\LX��

_WK�T�YcGWK�MVKN_J]kK�_0sY^QLfPX�RzK>GWQS\S\SKNfUKqX�R�K�Ga jKNK�\¹��â�M0 'OUGJISYkQtGEfUYoMJM�Y^b
GW_W�^\LMVw��c_WK�\Ls�`�Y^b
KNO»GWISK�_es�fUOPK�\oG'Y^_EMJK�_W]^KN_N�
Ç ÃtwzK�_WOUT�KN\kG5Me 'OUGJI¢sY^\SnLl^QS_5��GWOUYk\$�7MVISY� �KNX�GWIL��G>GJISK,IL�c\LXSYcÆ¢wL_JYtsKqXtQS_WK[�cfPfUY� �KNX�bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGJKN_WMEGJY
RzK�T$�cOP\kG5�cOP\SKNX�Y^\¹��â�MN�

E®¸�ù®¸æÿ ºSÀa¿�À%D)À&�0¼HÀ ��DS:$�e=�úV:;¾)½§ÈV�
h0ISK[Áx 'OPÛ�ÛNfUOP\Sl$����`kK�_�ÈÅMJKNsGJOPY^\��L� �kÊj�cfPfUY� EM0MJK�_W]^KN_j_WKbmKN_JKN\LsKqM6GWY�R�K�GW_W�^\LMVf���GWKNX��^M�GJILK���ß·T�Y�]kKNM�RzKGa �K�K�\
��â�MN�(h0ISK�K�ÆzKqsuGEO�M�GJIL�cGe�c\x`�_WKbmK�_WK�\�sKrwSQSRSfPOPMJISKqX�Rx`7GJISK[MJK�_W]^KN_j 'OPfUf
�cfP ���`tM�R�K�GWISK[sQL_J_WK�\oG0_JK�bmK�_WK�\Ls�K^�
Ç ÃtwzK�_WOUT�KN\kG5M6 'OUGJI�sYk\tnLl^QL_W�cGJOPY^\��,MJISY� �KNX�GJI���G6GWISK[i y ÉEÎ0FéOP\LMaG5�c\oGJO���GWOUYk\$Ycb�F>� � i Ç �^fUfPY� �KNX$MJK�_W]^K�_

_WKbmKN_JKN\LsKqM+GJY[RzK'GW_W�^\LMVf���GWKNX�OP\���T��^\S\SKN_CGJIL�cGj_WK�T$�cOP\SKqX�GW_W�^\LMJwL�c_WK�\oG+GJY�GWISKeMJK�_W]^KN_N��h0ILKeMVKN_J]kK�_CwSQLRSfUO�MJISKNX
GWISK�GJ_5�c\�MVf���GWKNX�_JK�bmK�_WK�\Ls�K>GWIS_WY^QSlkI��$MJIL�c_WKNX7nLfPK[MV`tMVGJKNT bm_WY^T  'ISKN_JK�OUGE 0�^M0Y^RSGW�cOP\SKqX�Rx`7GJISK[s�fUOPK�\oGEOP\�GWISK
QLMJQL�^fST$�c\S\SKN_N�3µEKNO»GWISK�_6s�fUOPK�\oG(\SYk_(MVKN_J]kK�_+ �K�_WK0�� 0�c_WK(GWIL��GCGWISK'_WKbmK�_WK�\�sK0IL�^X�RzK�KN\,GW_W�^\LMJfP�cGJKNX%�
É'K�bmK�_WK�\Ls�KNM
wSQLRSfUO�MJISKNX[�kM*_WKGJQL_J\�]��cfPQSKqM%Y^_�Y^QtG3wL�c_5�cT�KGWK�_5Mzbm_JYkTAOP\Ls�Y^T�OU\LlEOU\x]kYxsN��GWOUYk\LM¥Y^_��kM%OP\[wL�^_W�^T�K�GJKN_WMzGWYEY^QtGWl^YkOU\Sl
OP\x]^Yts��cGJOPY^\LM� �Y^QSf�X��^fPMJY�R�K�wLQSRSfPOPMJISKNX�OP\7GW_W�^\LMJfP�cGJKNX�MVGW��GWK^�

E®¸�ù®¸w" � ú§½§À&��¾ º À
<1½aD?À8¼4¾)½ÐÈV�
h0ISK�Áx 'OPÛ�ÛNfUOP\Sl,�
��`^KN_>ÈÅMJKNsGJOPY^\��L� �kÊ(�^fUfPY� EM6s�fUOPK�\oG5MjILY^f�XtOU\Ll�Y^QSGWXS�cGJKNX�MVKN_J]kK�_j_JK�bmK�_WK�\Ls�KNMCGWY,RzK>bmY^_W ��^_WXtKqX�GJY
�^\��¢â·GJI���GEIL�kM0T�Yk_JK�_WKNs�K�\oGJfP`�ISYoMaGWKNX7GJISK[��ß· 'ILK�_WK>GWISK[MJK�_W]^K�_0_WKNMJOPXSKNMN�
Ç ÃtwzK�_WOUT�KN\kG5M$ 'OUGJIÄsYk\tnLl^QL_W�cGJOPY^\A�°MJISY� �KNXÂGJIL�cG� 'ISK�\Ä��GJ_5�c\�MVf���GWKNX@_JK�bmK�_WK�\Ls�K�_WKbmKN_J_WKNXÂGJYÂ�^\£��â

 'ISO�s5I¤ 0�^M,\SY�fUYk\Sl^KN_,ILYkMVGJOP\Sl�GWISK���ß[g+GWISK¹��â�sYkQSf�X¤sYk\LMVGJ_WQLsuG$��\SKN  _WKbmKN_JKN\LsK�sY^\oG5�cOP\SOU\Ll¢�¢T�Yk_JK
_WKNs�K�\oGrfPYts��cGJOPY^\¤ÈÅOU\¢GJISK�bmYk_JT�Y^bj��XSO»Æ¥K�_WK�\oG���â�Êr�c\LX�_JK�GJQS_W\�OUG�GJY�GJISK$sfPOPK�\oGN��h0ILK�s�fUOPK�\oG� jYkQSf�X¹OU\x]kY^¡^K
GWISK>MJK�_W]^KN_(��G6OUGWM6\SK� ºfPYxsN��GWOUYk\%�3h0ILK>sfPOPK�\oG6QLMJKNX�bmYk_CGJISK>KÃtwzK�_WOUT�K�\oG5M( 'OUGJI�sYk\tnLlkQS_W�cGJOPY^\Î�� 0�^MCRSQLOUfUGj 'OUGJI
�^\�QL\ST�YxXSO»nLKqX�]^KN_WMJOUYk\�Y^b
GWISK y ÉEÎ0�^s�QLM�bm_5�cT�K� �Y^_W¡¥gt 'ISOPs5I�IL�kX�\SY$\SYcGWOUYk\�YcbCFe� � i Ç T�YkRSOUfPOUGa`�MJQSwSwzY^_JGN�
h0ISK�_WKNXSOU_WKNsGJOPY^\¢ÈÀ�c\LX�ISKN\LsKkgLMJK�_W]^K�_�T�Y^RSOPfPO»Ga`SÊ�_WK�T$�cOP\SKNX�sYkT�wSfUK�GJKNfU`$GW_W�^\LMJwL�c_WK�\oG�GJY�GJILK�s�fUOPK�\oGq�

E®¸�ù®¸FE À Á0ÅÆÅç:+DQ'
� G3 ��kM¥bmY^QS\�X�GJIL�cG3s�fUOPK�\oGWM
�c\LX�MJK�_W]^KN_WM¥RLQSOUfUG
 'OUGJI[GJISK �V� y v��
��`^K�_%�^\LX�QLMJKNX� 'OUGJI[GJISK�i y ÉeÎ�FÂOU\LMVGW�^\oGJO���GJOPY^\
Y^b+F>� � i Ç wS_WKNMJK�\oGJKqX7OP\�s5IL�^wtGJKN_1��_JKNT��^OU\LKNX7bmQSfUfP`�OU\oGJKN_JYkw�KN_W�^RSfPK> 'OUGJI�s�fUOPK�\oGWMe�c\LX�MJK�_W]^K�_5M�RSQSOPf»G> 'O»GWI�GWISK
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y ÉEÎ0�ksQLMjbm_5�cT�K� �Y^_W¡¥� y \�GJILOPM0RL�kMVO�MNgt jK�sYk\LsfPQLXtKrGWIL��G'GWISK,i y ÉEÎ0FHOU\LMVGW�^\oGJO���GJOPY^\�YcbCFe� � i Ç YcÆ¥K�_5M6GWISK
MW�cT�K$ÈmISOPl^IzÊ�fUKN]^K�f*Y^b
bm_5�cT�KN jYk_J¡o´¿fUKN]^K�fLGJ_5�c\LMJwL�^_JKN\Ls`��kM�GJISK �J� y vº�
��`^KN_0P ���*QÌ�

Aw¬�� ® �'���0�+1[��u	��

h0ISO�M0MVKqsuGWOUYk\�K�]��cfPQtGWKNM0Fe� � i Ç OP\7_WK�f���GJOPY^\�GJY ¨ �©�4�©£Í�5�ð����� �(F>M�XSOPMWsQLMWMJKNX$OP\�s5IL�^wtGJKN_ � goGJISKrwS_WOUT$�c_W`�T�Y^GJOP]���´
GWOUYk\,bmYk_6�rl^KN\SK�_5�cfS�^wSwS_WYk�^s5I�GJY�T�Y^RLOUfPO»Ga`�MVQLwSw�Yk_VG(OP\�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK0OPM+GWIL��G(lkK�\SKN_W�^fSMVYkfUQSGJOPY^\LM
�^fUfPY� "GJILK�_WK�Q�MVK�Ycb>O�XtKq�^MNg(KÃtwzK�_JGJO�MVK��c\LX£MJYcb¸Ga 0�c_WK�sYkT�w�Yk\SK�\oGWM��ks_WYkMWM[Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX°T�O�XSXtfPK� 0�c_WK��^_V´
s5ISOUGJKqsuGWQS_JKqM���ËÄISOUfPK� jK7sN�c\S\LYcG�Kq�^MJOUfP`¢KN]��cfPQL��GWK7 'ISK�GJISKN_,Fe� � i Ç T$�c¡kKNM�O»G�w�YoMJMJOURLfUK$GWY�_WK�QLMJK�K�ÃxwzK�_JGJO�MJK^g
GWISOPMeMVKqsuGJOPY^\¹XtKNT�Y^\LMVGJ_5��GWKNMjGJIL�cG'GJISK�O�XtKq�^M0bmYk_EMVYkfU]xOP\Sl,T�YkRSOUfPOUGa`k´¿_WK�f���GJKqX7wL_JYkRSfUKNT$M'�^XtYkwtGJKqX7OP\¹Fe� � i Ç �^_JK
lkK�\SKN_W�^fUfP`��^wSwSfPOPsN�cRSfPK7�ks_WYkMWM�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK7�^_Ws5ISOUGJKqsuGWQS_JKqM��^\LX�GJI���G�MJY^T�K�Y^b'GJISK�MJYcb¸Ga 0�c_WK
s�Y^T�w�Yk\SK�\oG5MewS_WKNMJK�\oGWKNX¹OP\¢s5IL�^wtGJKN_T��s��^\�RzK,_WK�QLMJKNX¹bmY^_rOU\LMVGW�^\oGJO���GJOP\Sl�Fe� � i Ç bmY^_�MJK�]^KN_W�^f
MJQLs5I��^_Ws5ISOUGJKqsu´
GWQS_JKqM�� � \[GWISK(bmYkfUfPY� 'OU\LleMVKqsuGWOUYk\LM� �K(KN]��^fUQ���GJK6GJISK��cwSwLfUO�s��^RSOUfPOUGa`rY^bLFe� � i Ç GJYeGJIS_WK�Kjw�YkwSQSf��c_
Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK��^_Ws5ILO»GWKNsuGWQS_WKNM��¬i y ÉEÎ0F�g%àk��]���ÉE� � �c\LX°Á y FEv$�ºRx`¢XSOPMWsQLMWMJOU\Sl�GWISK$KÃxGJKN\oG[GJY¹ 'ISO�s5I�KN�ks5I
T�O�XSXtfPK� 0�c_WK0�^_Ws5ILO»GWKNsuGWQS_WK0MW��GWOPMVnLKqM3GJISKEMJO»Ã�Fe� � i Ç _WKNpoQSOP_WK�T�K�\oGWM+�^\LX,GJISK'fPK�]kK�ftYcb¥T�Y^RSOPfPO»Ga`�MVQSwLw�Yk_VGCYcÆ¥K�_WKNX
Rx`��c\7OU\LMVGW�^\oGJO���GJOPY^\�Ycb�F>� � i Ç bmY^_jGJIL�cG0�^_Ws5ISOUGJKqsuGWQS_JKk�FLY^_ei y ÉEÎ0F¬�^\LX7ào��]��[ÉE� � gt �K>�^fPMJY,s�Y^T�wL�^_JK'GWISK
fPK�]kK�f+Ycb�T�YkRSOPfUOUGa`�MVQLwSw�Yk_VG�YcÆ¥K�_WKNX�Rx`��c\¢F>� � i Ç OU\�MaG5�c\oGJO���GWOUYk\�GJY�GJI���G�YcÆ¥K�_WKNX�Ro`�GWISK�T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX
i y ÉEÎ0F¶�^\LX�ào��]��,Ée� � MJY^fPQtGWOUYk\LM0_JKN]xOUKN jKqX�OP\�s5I��cwtGWK�_E}S�

3OPl^QS_WK$�L� � ��lkOU]kKNM��c\¤Y�]kK�_W]xOUKN çY^beGWISK¹XtK�lk_JKNK�GJY� 'ISO�s5I¤GWISK�bmY^QS_�T�O�XSXtfPK� 0�c_WK��c_5s5ISOUGJKqsuGJQL_JKqM,MW��GWOPMVbm`
GWISK7MJO»Ã�_WKNpoQSOP_WK�T�K�\oGWMN��F"RSQLfUfPKG7È

•
Ê�XtKN\SYcGWKNM[��_WKNpoQSOP_JKNT�K�\oG�GJIL�cG[OPM�Kq�^MJOUfP`�MW��GWOPMVnLKNX�Rx`¹GWISK�T�OPXLXtfUKN ��^_JK

�^_Ws5ISOUGJKqsuGWQS_JK�OP\�poQSKqMaGWOUYk\%��F"sOP_Ws�fUK�È
◦
Ê�XtK�\SY^GJKqM��7_WKNpoQSOP_JKNT�K�\oG�GJIL�cG�sN�c\�R�K�MW��GWOPMVnLKqX� 'OUGJI�sYk\LMVO�XtKN_W�^RSfUK

XtOUÞ�sQSfUGa`7Yk_'Y^\SfP`�wL�^_VGWOP�^fUfP`^�CF·RSf��c\L¡7XtK�\LYcGJKqM'��_JKqpkQLOU_WK�T�K�\oG0GJI���GEs��^\S\SYcG'RzK[MJ�cGJO�Man�KNX*�(F¶poQSKqMaGWOUYk\�T$�c_W¡
XtKN\SYcGWKNM���_WKNpoQSOP_JKNT�KN\oG(GJIL�cGjO�MjMJQSRt±aKqsuGjGJY[bmQSGJQS_WKe �Y^_W¡¥�
h0ISKebmY^fPfUY� 'OP\Sl�MJKNsGJOPY^\LMjXtOPMWsQ�MJM(GJISK>GW�^RSfUKeOU\�T�Yk_JK
XtK�GW�^OUfÌ�

E®¸<ÿý¸§· ����º ¸B»
F>M�XSOPMWsQLMWMJKNX�OP\�MJKNsGJOPY^\��t� �LgSi y ÉEÎ0FAMW��GWOPMVnLKNMj_WKNpoQSOP_JKNT�KN\oGWM�É � ^tÉ1��_WK�f���GWOU]kK�fP`,Kq�^MJOUfP`^�6i y ÉEÎ0F[½ Mj_JKNT�Y^GJK
OP\x]^Yts��cGJOPY^\�wS_WYcGJYts�Y^fÌgcGJILK � \oGJKN_J\SK�G � \oGJKN_V´ y ÉEÎÂv6_JY^GJYtsYkf
È �J� y vjÊugxO�M6s�fUOPK�\oGR-cMVKN_J]kK�_J´ÌR��^MJKNX��^\LX�Y^wzK�_5��GWKNM6Y�]^K�_
heijv/- � v+�%i y ÉeÎ�F GJISKN_JK�bmY^_WK[KN�kMVOPfP`�MW��GWOPMVnLKqME_WKNpoQSOP_JKNT�KN\oGWMeÉ � �c\�X�Ée{t� �V� y vH�cf�MVY��cfPfUY� EMe_JKqXtOU_WKNsGJOPY^\¹Y^b
s�fUOPK�\oGWMeGJY�\SK�  MJK�_W]^KN_EfPYxsN��GWOUYk\LM�g¥MJY�i y ÉEÎ0F��^fPMJY�MJ�cGJO�Man�KNME_WKNpoQSOP_WK�T�K�\oG>ÉE}L��i y ÉEÎ0F�½ MrMVKN_J]kK�_E_WKbmKN_JKN\LsK
bmYk_JT$��Gqg^GWISK � \oGJKN_JYkw�KN_W�^RSfPK y Rt±aKNsGjÉ'KbmKN_JKN\LsK,È � y ÉeÊCbmY^_WT��cGNgo�cfPfUY� EM(MJK�_W]^KN_C_JK�bmK�_WK�\Ls�KNM+GWY,s�Y^\oGW�^OU\�T�QLf»GWOUwSfPK
KN\LXtwzY^OP\kG5M%OP\�GJISK(bmY^_WT¬Ycbz¼ wS_JY^nLfPKNMN½uGJIL�cG�KN�ks5I�OPXtKN\oGJOUbm`r�'MJK�_W]^KN_*fUYts��cGJOPY^\%�
FÂsfPOUKN\oG�ISY^f�XtOP\SlE�'MJK�_W]^K�_*_WKbmKN_JKN\LsK
GW_JOPKNM0GWISK�wS_WYcnLfPKNM's�Y^\oGW�^OU\LKNX�OU\�GWISK�_JK�bmK�_WK�\Ls�K�OU\¹MJKNpoQSK�\�sK� 'ISKN\�T$�^¡oOP\Sl$�c\�OP\x]^Yts��cGJOPY^\%�(ßeK�\Ls�K^gzi y ÉEÎ0F
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.(ú �KÕzÈhÓYÏ!ÈhÓ�Ó2È�ÉxÈhÓzÈhË-ÌhÈ ù ×-ÕYÍ ÌhÆ6Ë!Í ÿ Î Ë�ÕzÈ�Ï!ÈhÓ ÿ ÔrÈhË-Ç��_Æ6Î Ë!Í2Õ ÿ ÍU�!&-Î Ì'&ûÍF&-ÈÕzÈhÓYÏ!ÈhÓ�Ì ÿ Ë�_È&ÉxÆ×@Ë-Ç 2 Ê>Ô Î ÈhË!Í2Õ�Õ�&-Æ6×-Ô Ç�Í2ÓYÐ�ÈhË-Ç��_Æ6Î Ë!Í2Õ+Î Ë¶ÆÓ2Ç-ÈhÓ 2 • • ?

.1) �|Í ù ×-ÕYÍ1_Èy�_ÆÕ2ÕzÎ -Ô ÈbÍ2Æ$ÕYÍwÆÓzÈ�ÕzÆ6ù$È&È�«3Í2Ó ÿ Î Ë-ÉxÆÓ2ù ÿ Í2Î Æ6ËVÎ Ë ÿ ÕzÈhÓYÏ!ÈhÓÓzÈ�ÉxÈhÓzÈhË@ÌhÈ 2 %t&-Î Õ(Î Ë�ÉxÆ6Ózù ÿ Í2Î ÆË�ù�×@ÕYÍ1:Èy� ÿ ÕzÕzÈhÇ�ÉxÓzÆ6ù ÌhÔ Î ÈhË!Í>Í2ÆUÕ2ÈhÓYÏ6ÈhÓÇ-×-Ó2Î Ë-�<Î Ë!Ï!Æ3Ì ÿ Í2Î ÆË 2 • • •

.1� %t&-È�Æ��	zÈhÌ�Í��|Æ6ÓzÎ ÈhË!Í2ÈhÇUù$Î Ç@Ç-Ô È�� ÿ Ó2È ÿ ÓzÌ'&-Î Í2ÈhÌ�Íw×-ÓzÈbù ×-ÕYÍ Õz×-���_ÆÓzÍ ÿ ÍÔ È ÿ ÕYÍ!�>È ÿ �ûÆ��	zÈhÌ�Í�ù$Æ�-Î Ô Î Í�Ð 2 ◦ • ?

�jïtë+÷Åø 6a`��!� �CFe� � i Ç É'KqpoQSOU_WK�T�KN\kG5M'�c\LX�v+Y^wSQLfP�^_E�¹OPXLXtfUKN ��^_JK�Fe_Ws5ISOUGJKqsuGWQS_JKqM
�^fPMJY$MJ�cGJO�ManLKqM'_WKNpoQSOP_JKNT�KN\oG'ÉE�L� Ç �ks5I�wS_JY^nLfPK[sY^\oG5�cOP\LM'��nLK�f�X�s��^fUfPKNX�GJILK$¼ YkRt±aKNsGE¡^KN`z½t 'ILOPs5I�O�ME�$MaGW_JOP\Sl$Y^b
]��c_WO��cRSfPK,fPK�\LlcGJI�GWIL��G�O�M�wL�^MWMJKNX¹bm_WY^T GJISK�s�fUOPK�\oG�GJY�GJILK�MVKN_J]kK�_�XtQS_WOU\Ll�OP\x]^Yts��cGJOPY^\%��ßEKN\LsKkg+i y ÉEÎ0F³�cf�MVY
MW��GWOPMVnLKNM0_WKNpoQSOP_WK�T�K�\oG'É1�t�(ßeY� jKN]^K�_qgt�^M�\SY^GJKNX�OP\¹MVKqsuGJOPY^\Ì�t�"�t� � goGWISK�GJISOP\�fP��`kK�_0Ycb+ISYkT�Ykl^KN\SOPMW��GWOUYk\�YcÆ¥K�_WKNX
Rx`�i y ÉEÎ0F�T$�^¡^KNMeY^Rt±aKqsuGrT�YkRSOPfUOUGa`¹wS_WY^RSfPK�T$��GWOPs^�>h0ISK�MJY^fPQtGJOPY^\�XSKNMWs_WOURzKNX¹OP\¢MJKNsGJOPY^\ �S� �7XtK�T�Yk\LMaGW_W�cGJKqX
GWIL��GeOUG>O�M'wzYkMWMVOPRSfPK�GJY7T�Y�]kK�i y ÉEÎ0F¶Y^Rt±aKqsuG5M[ÈÅs�YxXSK��^Me jKNfUf��kMEMVGW��GWKqÊ0RzKGa �K�KN\�GJISK,sfPOUKN\kGr�c\LX¹MJK�_W]^KN_'RSQtG
 'OUGJI�s�Y^\LMJO�XtK�_5�cRSfPK6XtOUÞ�sQSfUGa`^�3h0ISK6wL_JYkw�YoMVKqX��cwSwS_WYk�ks5I>_WKNpoQSOP_WKNX�RzYcGJI,sfPOUKN\kG+�c\LX�MVKN_J]kK�_*GWYE_JK�GW�^OU\[�� 0�c_WK�\SKqMJM
Y^b¥XtOUÆ¥K�_WK�\Ls�KNMCOP\�wSfP�cGVbmYk_JT�gk�^\LX,GJISKEMJK�_W]^KN_+\SK�KqXtKNX,GJY�_WKG5�cOP\$�>_WK�wzYkMJOUGJY^_W`[Y^bzRSOP\L�^_JOPKNM3bmYk_(�cfPfSw�YoMJMJOPRSfUKEs�fUOPK�\oG
wSf���GJbmY^_WT$M��+ßEKN\LsKkgxi y ÉEÎ0Fºs��^\,RzKEMJ�^OPX,GWY�MW��GWOPMVbm`[_WKNpoQSOP_JKNT�K�\oG(Éý�rRSQtG6Yk\SfU`� 'O»GWI�s�Y^\LMJO�XtK�_5�cRSfPK0XtO»Þ�s�QSf»Ga`k�

���3ïS÷Å÷Àøoô3úzøoì o øx÷ÀïtíNøxù£íNõB� õ�ë+ñÅ÷Åø ¦ øoí5ö�õ�îqó%ñÀô
ú°ïLô
ù p �HG%ìqñÅðkïS÷®� õLë+ñÅ÷Àñmí�G
h3�cRSfPKÎ�S� � �¢ÈÅ�¹MJ`x\kGWISKNMJO�M>Y^bjG5�cRSfPKNM�}L� ���c\�X���� � Ê>s�Y^T�wL�^_JKqMeGWISK$fPK�]^KNfCYcb�T�YkRSOPfUOUGa`�MJQSwSwzY^_JG�Y^ÆzKN_JKqX�Rx`¹GWISK
MJO»ÃÄi y ÉEÎ0FáT�YkRSOUfPOUGa`¤MVQLwSw�Yk_VG$OP\SOUGJO���GJOP]^KqM�_JKN]xOUKN jKqXÂOP\ºMJKNsGJOPY^\º}S� ��GWY�GJIL�cG�YcÆ¥K�_WKNXÂRx`¤�¢bmQSfPfri y ÉEÎ0F
OP\LMVGW�c\oGWOP�cGJOPY^\$Ycb%F>� � i Ç �^\LX�Rx`�GWISKewL_JY^GJYcGa`xwzK>i y ÉEÎ0FéOP\LMVGW�c\oGWOP�cGJOPY^\�Ycb�F>� � i Ç wS_WKNMJK�\oGWKNX�OP\7s5IL�cwSGJK�_/�t�
h0ISKe\SYcG5��GJOPY^\�O�MCGWIL��Gj�^fPMJY�QLMJKNX�OP\$wS_JKN]xOUYkQLM(MJQST�T��^_J`�GW�^RSfUKqM��+h0ISK'G5�cRSfPKeMJISY� EM3GJI���G6OP\$_JKNfP�cGJOPY^\�GJY�T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\Sl>�^\LX[wLIo`tMJOPsN�cfoT�Y^RSOPfUOUGa`^gk�EbmQSfPf�i y ÉEÎ0F@OU\LMVGW�^\oGJO���GJOPY^\,Ycb�F>� � i Ç  'OUfPfS�^XLXt_JKqMJM�GJILK�MW�cT�K�\oQLT�RzK�_
Y^bCs5I��cfPfUKN\Sl^KqM��kM0GJILK[T�YkMVGesY^T�wS_WK�ILK�\LMJOU]kK�i y ÉEÎ0F·T�YkRSOPfUOUGa`�MJQSwSwzY^_JGEOU\LO»GWOP�cGJOP]^K[_WK�]xOPK� �KNX�OU\�MJKNsGJOPY^\¹}S� �L�
GWISK ∏2 v6_JY�Ãt`�v(fP�cGVbmYk_JT×QLMJKNX¹OP\�sYk\�±aQS\LsGJOPY^\� 'OUGJI tFCh � ��F[�*h0ISK�Ga jY7�^wSwS_WYk�ks5ISKNM'XtOUÆ¥K�_rOU\�_WK�f���GWOUYk\�GJY
GWISKeK�ÃoGWK�\oG6GWY[ 'ISO�s5I�GJISKN`$�^XSXt_WKNMWM+GWISK>XtO�MWsY^\L\SKNsGJOPY^\��c\�X�QLMJ�^l^KEs�YkMVG6wS_WY^RSfPK�T$MN� ∏2  'OUGJIwtFCh � ��F¬Y^ÆzKN_WM
�¢MVQSwzK�_WOPY^_�MJY^fPQtGJOPY^\�GWY�GWISK7QLMW�clkK7sYoMaG,wS_JYkRSfPK�T²GJIS_WY^QSlkI°O»G5M�wL_JY^nLfUK�´ÌR��^MJKNX¢GJ_5�c\LMJwzY^_JG,MVKNfUKqsuGWOUYk\ÂMJs5ISKNT�K^�
F>� � i Ç bmY^_�i y ÉEÎ0FÚYcÆ¥K�_5M���MVQSwzK�_WOPY^_7MJY^fPQtGJOPY^\@GJY¤fUYk\Slc´ÌGJKN_JT XSOPMWsYk\S\SKNsGJOPY^\@GJIS_WY^QLl^I£GJISK�T�YkRSOPfUOUGa`¤Y^b
MJK�_W]^KN_�_WK�wLfUO�s��kM��
h0ISK�wS_JY^GJY^Ga`owzK,i y ÉEÎ0F¶OP\LMVGW�c\oGWOP�cGJOPY^\�Ycb6F>� � i Ç wS_WKNMJK�\oGJKqX�OU\�s5I��cwtGWK�_5M1�$XtYxKNMe\SYcGr�^XSXt_WKNMWM0GWISK�bmQSfPf

MJKG�Ycb%s5IL�cfPfPK�\SlkKNM+GWIL��Gj��bmQSfUf%i y ÉEÎ0FÄOP\LMVGW�c\oGWOP�cGJOPY^\$Ycb%F>� � i Ç  �Y^QSf�X$�^XLXt_JKqMJMN��ËÄILOUfPKEGWISKewS_WYcGWYcGa`xwzKEXtYxKNM

{�� �



wS_WY�]xOPXSK0bmQSfUf¥MJQSwSwzY^_JG(bmY^_�XtKN�^fUOP\Sl[ 'OUGJI�\LKGa �Y^_W¡[ISKGWK�_WY^lkK�\SKNO»Ga`��c\LX$�kXSXt_WKNMWMCT�OUlk_W�cGJOPY^\%gkO»G0XtYxKNM(\LYcG(bmKq��GJQL_JK
�^\£OP\LMVGW�^\kGWOP�cGJOPY^\£Ycb>GJISK�d>O�MJs�Y^\S\SKqsuGWKNX y w�KN_W�cGJOPY^\º����`^KN_$�c\LX¤GJISKN_JK�bmY^_WK�Y^\SfP`ÂYcÆ¥K�_5M$MJQSwSwzY^_JG$bmY^_�MJISY^_JGV´
GWK�_WT XtOPMWsYk\S\SKqsuGJOPY^\�M�� � \��kXSXtOUGJOPY^\%g¥GWISK�s�Y^\LMJO�XtK�_5�cRSfPK[Y�]kK�_WISKN�kX�Ycb(GWISK�F>� � i Ç wS_JY^GJYtsYkfPMrXtYtsQLT�KN\oGJKNX�OU\
MJKNsGJOPY^\Î�S� {t� ���c\LX,GJILK'bÅ�^sG(GJIL�cGCGJISKeOU\LMVGW�^\oGJO���GJOPY^\$XtYxKqMC\SYcG6s�QS_W_JKN\kGWfU`,w�KN_VbmYk_JT¯sY^T�wS_WKNMWMJOUYk\,Y^b¥�^wSwSfPOPsN��GJOPY^\
XS�cGW��T�KN�^\LM�GWIL��G[GWISK�OP\LMVGW�c\oGWOP�cGJOPY^\°sQS_W_WK�\oGJfP`¢XtYxKqM�\SYcG,YcÆ¥K�_�MJQSwSwzY^_JG�bmY^_�XSKN�cfPOP\Sl¹ 'O»GWI°fUY� çRL�^\LXt 'O�XxGJI
fPOU\L¡xMN�³FEf�MVY�g'GJISK¢OU\�MaG5�c\oGJO���GWOUYk\éYcb�GWISK¢����wS_WKNMJK�\oGJKqXÄOU\As5IL�cwtGWK�_��ÂXtYxKNM�\SY^G�sQL_J_WK�\oGJfP`ºsY^fPfPKNsuG�QLMW�cl^K
MVGW�cGJO�MaGWOPsNM'�c\LX�XtYxKNM�GWISK�_WKbmYk_JK�\SY^G'YcÆ¥K�_EMJQSwSwzY^_JG'bmY^_EXtKq�cfPOU\Sl� 'OUGJI¹RL�^\LXt 'O�XxGJI�]��c_WOP�^RSOPfUOUGa`^�
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Å¶Æ�@Î Ô È&øbÈ�Ï�Î ÌhÈhÕ � ÿ Í2Í2ÈhÓYÐ¶Ö�Æ��>ÈhÓ
◦ ◦` ÕzÈhÌ�Í2Î Æ6Ë 0B2 ü�a ø ÿ Í ÿ .�Î Õ��3Õ0(Õ2ÈhÓ!�lË!Í2ÈhÓzÉ ÿ ÌhÈ/3Í2Æ6Ó ÿ �È Ê ÿ � ÿ ÌhÎ ÍlÐ
• • •ÖQÓzÆ3ÌhÈhÕzÕzÎ Ë��<Ö%Æ��>ÈhÓ
• • ◦Å¶Æ�@Î Ô Èy9(È�Íb�>Æ6Ó��3Î Ë�� 9(È�Íb�>Æ6Ó��z�(È�ÍwÈhÓzÆ��6ÈhË-ÈhÎ ÍlÐ

• • • •` ÕzÈhÌ�Í2Î Æ6Ë 0B2 ú�a øbÎ Õ2ÌhÆË@Ë-ÈhÌ�Í2Î Æ6Ë
◦ ◦ ◦ • ◦�.Æ��"� ÿ Ë-Ç���Î Ç�ÍF&

• • •� ÿ Ë@Ç(�(Î Ç-Í�&z� ÿ ÓzÎ ÿ -Î Ô Î Í�Ð
• •/�ÈhÌh×-Ó2Î ÍlÐd.(Î Õ��3Õ0(Õ ÿ �6È Ê+ÆÕzÍ

◦ • ◦ ◦Ö6&!Ð�ÕzÎ Ì ÿ Ô.Å¶Æ�-Î Ô Î ÍlÐ �+Ç-Ç@ÓzÈhÕzÕ Å¶Î �Ó ÿ Í2Î Æ6Ë
• • • ◦ ◦ • •` ÕzÈhÌ�Í2Î Æ6Ë 0B2 )�a �.Æ3Ì ÿ ÍwÎ Æ6Ë(��øbÈ��_ÈhË-Ç-ÈhË!ÍI�lË-ÉxÆÓ2ù ÿ Í2Î Æ6ËÅ¶Î �6Ó ÿ Í2Î Ë����.Æ3Ì ÿ Ô Î Í�Ð

�jïtë+÷Åø 6a`���2 �6ijY^T�wL�c_WO�MVYk\�Ycb6i y ÉEÎ0F·�¹Y^RSOPfPO»Ga`�ÁxQSwSwzY^_JG � \SO»GWOP�cGJOP]^KqM

���3ïS÷Å÷Àøoô3úzøoì o øx÷ÀïtíNøxù£íNõB� õ�ë+ñÅ÷Åø�C�øoò%ñÅð^øxì
h3�cRSfPK��S� � ���^fPMJY�MVQST�T$�c_WO�MVKqM[GWISK�KÃxGJKN\kG�GJY� 'ISO�s5I¤GWISK�i y ÉEÎ0FáOP\LMVGW�^\kGWOP�cGJOPY^\ÂY^brF>� � i Ç wS_JKqMVKN\oGJKNXÂOU\
s5IL�^wtGJKN_/���kXSXt_WKNMWMVKqM+GJILKEnL]kKes5IL�cfPfPK�\SlkKNMC_WK�f���GWKNX�GJY�T�YkRSOPfUKrXtK�]xO�sKNMjXtO�MJs�QLMJMJKNX�OP\7MJKNsGJOPY^\7{t� }S�+FeMjXtO�MJs�QLMJMJKNX
OP\�MJKNsGJOPY^\:�L� {S� {Sg^GWISK>OP\LMVGW�^\kGWOP�cGJOPY^\�Y^ÆzKN_WMjl^YxYtX�GW_W�^\LMVw��c_WK�\Ls�`,OP\7_WK�f���GWOUYk\�GJY�T�KNT�Y^_W`�s�Y^\LMJQST�wtGWOUYk\�Y^\$GWISK
��ßç�c\�X�GJISKN_JK�bmY^_WK��^XSXS_JKqMJMJKNMEGJISK�s5IL�cfPfUKN\Sl^K�Ycb(fPOUT�OUGJKNX�MaGWY^_5�cl^K[sN�cwL�ksOUGa`� �K�fPfÌ�>ßEY� �K�]kK�_qg��kMeXtO�MJs�QLMWMVKqX�OU\
MJKNsGJOPY^\:�L� {S� }�GWISKeOP\LMVGW�^\kGWOP�cGJOPY^\7XSYoKqMjs�Y^T�Ke 'OUGJI�sY^\�MVO�XtK�_5�cRLfUKEwL_JYtsKqMJMJOP\Sl�Y�]^KN_JISKq�^X�ÈÅ�^f»GWISY^QLl^I� �K�fPf� 'OUGJILOU\
GWISK¢sN�cwL�^RSOUfPOUGJOPKNM�Y^b�sQS_W_WK�\oG7T�Y^RSOPfPK�XtK�]xO�sKqMWÊ7�c\LX£GWISK�_WKbmYk_JK�Yk\SfP`@wL�^_VGWOP�^fUfP`º�^XSXt_WKNMWMJKNM�GWISK¢s5IL�^fUfPK�\Ll^K�Y^b
fPOUT�OUGJKqX�wS_JYts�KNMWMVOP\Sl�w�Y� �K�_q� � \�_JKNfP�cGJOPY^\�GJY$RL�cGVGJKN_J`�w�Y� �K�_qgoGJISK,sY^\�MVO�XtK�_5�cRLfUKr\SKGa �Y^_W¡$GW_W�cÞ$s�s�Y^\LMJQST�wtGJOPY^\

{��x{



Y�]kK�_(GWISK�w�Y� �K�_J´¾sY^\�MVQST�OP\Sl[ 'OP_JKNfUKqMJM6fUOP\S¡�T�Kq�c\LM6GJIL�cGjGWISK�OU\�MaG5�c\oGJO���GWOUYk\7XtYxKNM�\SY^GJISOP\Sl,GJY�OUT�wS_WY�]^KER���GVGWK�_W`
fPO»bmK�Yk\�T�YkRSOPfUK�XtKN]oO�sKqM��
Î0�^MJKNX�Y^\�GWISKNMJK�KÃtwzK�_WOUKN\LsKqM�gxG5�cRSfPK��S� � ���cf�MJY�Y^ÆzKN_WM'�^\¹�^MWMVKqMJMJT�K�\oG'Ycb3GJISK�K�ÃoGWK�\oG'GJY$ 'ILOPs5I¹s5IL�^fUfPK�\SlkKNM

_WK�f���GWKNX@GJYÂT�YkRSOUfPK�XtKN]oO�sKqM�sYkQSf�XºR�K��kXSXt_WKNMWMVKqX¤Rx`£��bmQSfPfe]^KN_WMJOPY^\£Ycb[Fe� � i Ç ��ârOP]^KN\º�ÂR�K�GVGJKN_7fPK�]kK�fEY^b
\SK�Ga jYk_J¡$wzK�_JbmY^_WT$�c\Ls�KrGJ_5�c\LMJwL�c_WK�\�s`$ �Y^QSf�X7\LYcG'Y^\SfP`7_WKNMJQSfUG'OU\�l^YxYtX�MVQSwLw�Yk_VG0bmY^_'fPY� ¬R��c\LXt 'O�XxGWI�fPOP\S¡tM[ÈÅ�
s5IL�^fUfPK�\Ll^Kr_JKNfP�cGJKNX7GJY�T�Y^RLOUfPK�\SKGa �Y^_W¡xOU\SlxÊ(RLQtGe�cf�MVY��^XLXt_JKqMJMjGWISK[s5IL�cfPfPK�\SlkK>Y^b3_WKNMVGJ_WOPsGJKqX�RL�cGVGJKN_J`7w�Y� �K�_0Rx`
_WKNXtQ�sOP\Sl¹GJILK7wzY� jKN_�_WKNpoQSOP_JKNT�KN\oGWM�Y�]kK�_�GWISK�ÈÀsYkT�T�Yk\SfU`� 'OP_JKNfUKqMJM,�c\LX�GWISK�_WKbmYk_JK�wzY� �K�_J´ÌOP\oGJK�\�MVOP]^K�Ê���ß¶^
��â¶fUOP\S¡¥�CÉ'KNXtQ�sOP\Sl[GWISK>�^T�YkQS\oGjY^b�XS��G5��GJ_5�c\LMJT�O»GJGJKqX$Y�]^KN_(GJILK>��ß«^x��âHfPOU\L¡�s�Y^QSf�X$wzYcGWK�\oGJO��cfPfU`$�^fPMJY[fPKN�^X
GWY��¹_WKNXtQLsGJOPY^\°OP\°wS_WYxs�KNMWMVOP\Sl¹wzY� jKN_[_WKNpoQSOP_JKqX��^\LX�GJILK�_WKbmY^_WK��¹ISOPl^ILK�_[fPK�]kK�f6Y^b'wS_JYts�KNMWMVOP\Sl¹wzK�_JbmY^_WT��^\LsK
GW_W�^\LMVw��c_WK�\Ls�`�GJIL�^\�Y^ÆzKN_JKqX7Rx`$GWISK�OP\LMaG5�c\oGJO���GWOUYk\�wL_JKqMVKN\kGWKNX�OU\�s5IL�^wtGJKN_1�t�

E®¸<ÿý¸�º ¡ :a�3: ºº9 ½
F>M[XtO�MJs�QLMJMJKNX�OU\°MJKNsGJOPY^\ �S� �Lg�ào��]���ÉE� � GJ_WOU]xO��cfPfU`¢MJ�cGJO�ManLKqMr_JKqpkQLOU_WK�T�K�\oG5MrÉ � �^\LX�Ée{�RSQtG�XtYxKNM�\LYcG�IL��]^K
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h0ISO�M[s5IL�^wtGJKN_�IL�^M�KN]��^fUQ���GJKqX�GWISK�Fe� � i Ç �c_5s5ISO»GWKNsGJQS_WK,wL_JKqMVKN\kGWKNX�OU\°s5IL�^w�KN_���OP\¢GJK�_WT$M�Ycb�GJ_5�c\LMJwL�^_JKN\Ls`
�^\LX�lkK�\SKN_W�^fUOUGa`^gzGJILK,Ga �Y7¡kK�`¹YkRt±aKNsGJOP]^KNM>O�XtK�\oGJOUnLKqX�OP\�MJKNsGJOPY^\ � � �S��3OU_5MaGqg*O»G� 0�^MrMVISY� '\�GJIL�cG���T�Y^RSOPfPO»Ga`o´
KN\L�cRSfPKNX$i y ÉEÎ0F@bm_W�^T�K� �Y^_W¡rs�Y^QSf�X�RzK0wS_WYxXSQLsKqX�Rx`�OP\LMaG5�c\oGJO���GWOU\Ll�F>� � i Ç bmY^_(��i y ÉEÎ0F£OUT�wSfPK�T�K�\oG5��GJOPY^\
ÈmGJISK �J� y vç�
��`^K�_uÊug(�^\LX°GWIL��G�GWISK�T�YkRSOPfUOUGa`¤MJQSwSwzY^_JG�Y^ÆzKN_JKqXÂRx`�GJISK�_WKNMJQSfUGJOP\Sl¢OP\LMVGW�^\kGWOP�cGJOPY^\%gjKÃSsKNwtG�bmY^_
wzK�_JbmY^_WT$�c\Ls�K6O�MJMJQSKNM3OP\�wL�^_VGWOPs�QSf��c_3_JKNfP�cGJKNX�GJYr\SKGa �Y^_W¡rGJ_5��Þ�scg�_WK�T$�cOP\SKqX�ISOPl^ISfP`�GJ_5�c\LMJwL�^_JKN\kG
GJY��cwSwLfUO�s��cGJOPY^\LM
�kM� �K�fPf'�^M,QS\ST�YtXtO»n�KNX£i y ÉeÎ�F bm_W�^T�K� �Y^_W¡xMN� � G� 0�^M��^fPMJY�wzYkMWMJOURSfPK�GWY¢wL_JYtXtQLs�K���wL�c_JGJO��cf�ÈmOÌ� Kk�Ug6T�YkRSOPfUK
s�fUOPK�\oG>MJQSwSwzY^_JGEY^\SfP`SÊ�OU\�MaG5�c\oGJO���GWOUYk\�Y^b+F>� � i Ç bmYk_ y ÉEÎ0�^s�QLM��jFe� � i Ç T�YkRSOUfPOUGa`�MJQSwSwzY^_JGE_JKNT��^OU\LKNX�ISOPl^ISfP`
GW_W�^\LMVw��c_WK�\oGjGWY�GJISK[�^wSwSfPOPsN��GWOUYk\7RSQSOPfUGe 'O»GWI�GJISK�T�YtXtOUnLKNX y ÉEÎ0�^s�QLMjbm_W�^T�K� �Y^_W¡z�
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ÁxKqsYk\LX*g¥O»G� 0�^MrMVILY� '\¹GJIL�cG�GJISK�Fe� � i Ç �^_Ws5ISOUGJKqsuGWQS_JK�s��^\�OUT�wS_WY�]^K�GJISK�Y^wzK�_5��GWOUYk\�YcbjY^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
T�O�XSXtfPK� 0�c_WK>OP\7T�Y^RLOUfPK�K�\x]xOU_WY^\ST�KN\kG5Mj�cG�fPKN�kMaG�GJY,GJILKrfPK�]kK�f¥Ycb3MaG5��GJK�Y^b%GJISK��^_VG0MV`tMVGJK�T$M�È¸bmYk_ei y ÉEÎ0F>Ê��c\LX
MJY^T�KGWOUT�KqM+R�KN`^Y^\�X�ÈmbmY^_(ào��]��rÉE� � Ê
OP\$�>T$�^\S\SK�_3GWIL��G(O�M+l^KN\SK�_5�cft�^s�_JYoMJM
T�OPXLXtfUKN ��^_JK0�c_5s5ISOUGJKqsuGJQL_JKqM��+ÁoGJ_WY^\Sl
sN�^MJKNM>bmY^_�Fe� � i Ç �cwSwSfPO�s��cRLOUfPO»Ga`�GWY�i y ÉEÎ0Fç�^\LX�àk��]��7Ée� �  �K�_WK,T$�kXtK^g��^\LX¢wS_JYkT�OPMJOU\Ll�ÈÀ�cfPR�KNO»G�wL�^_VGWOP�^f�Ê
KN]oO�XtKN\LsK�Ycb0�cwSwLfUO�s��^RSOUfPOUGa`¹GJY�Á y FEvH ��kMrwS_JKqMVKN\oGJKNX%� � \�GJILOPM�_WKNMJw�KqsuGqg*GJISK�F>� � i Ç �cwLwS_JYo�^s5I¹GWY�T�YkRSOPfUOUGa`
MJQSwSwzY^_JG�XSOPMVGJOP\Sl^QLOPMJISKNM>OUGWMJK�fUb6bm_WY^T��cfPf+Ycb(GWISK$i y ÉeÎ�F¯�c\LX¢àk��]���ÉE� � OP\SOUGJO���GJOP]^KqMe_WK�]xOPK� �KNX¹OP\¢s5I��cwtGWK�_�}Sg
 'ISO�s5I�wS_WY�]oO�XtKqX�wL�^_VGWOP�^f%�c\LX��c_5s5ISOUGJKNsGJQS_WK´¾MJw�KqsOUn�s>MJY^fPQtGWOUYk\LM�GJY�T�Y^RSOPfPO»Ga`�s5IL�cfPfUKN\Sl^KqM��
ÁxKNK�\�OU\���l^_WKN�cGJK�_�sYk\oGJKÃxGqg*GJISK�GWISKNMJO�M�MVISY� EM> 'IL�cG�O�M�wzYkMWMVOPRSfPK�OP\¢GJK�_WT$M�Ycb�T�YkRSOPfUOUGa`�MJQSwSwzY^_JG� 'OUGJILOU\

GWISK[sYk\tnL\SKNT�KN\oGWM0Ycb+sQS_W_WK�\oG�T�YtXtKNfPM0Y^b+XtO�MVGJ_WOURSQSGJKNX�Y^RS±aKNsuGEs�Y^T�wSQtGWOU\Sl��(Fe� � i Ç MJISY� EM�ISY� éOUGEO�M0w�YoMJMJOURLfUK
GWY,_WKG5�cOP\7�[ISOPl^I�XtK�lk_JKNKeY^b
�cwSwLfUO�s��cGJOPY^\t´¿fUKN]^KNfSGJ_5�c\�MVwL�^_JKN\Ls`�ÈÅ�^\LX�GWISK�_WKbmYk_JKr��lkYoYtX�XSK�l^_WK�KeYcb
s�Y^T�wL��GWOURLfUOUGa`
 'OUGJIÂK�ÃtOPMVGJOP\Sl��cwLwSfUO�s��cGJOPY^\LM5Ê��kM� jKNfUf��^M�bm_5�cT�KN jYk_J¡o´¿fUKN]^K�f3GW_W�^\LMVw��c_WK�\Ls�`¤ÈÅ�^\LX�GJISKN_JK�bmY^_WK��¹ISOPl^IÂXtKNl^_WK�K$Y^b
OP\oGJK�_WY^wzK�_5�cRLOUfPO»Ga`° 'OUGJIºK�ÃxO�MVGJOP\Sl�T�O�XSXtfPK� 0�c_WKqÊgj�^\LX@�cG$GJISK¹MW�cT�K�GJOPT�K��^XSXt_WKNMWM,GJISK�MJwzKNsOUn�s�wS_WY^RSfPK�T$M�Y^b
XtO�MVGJ_WOURSQSGJKNX�Y^Rt±aKqsuGj�^wSwSfPOPsN��GJOPY^\�MCOU\7T�YkRSOPfUKEKN\x]oOP_WY^\ST�K�\oG5MCOU\��[l^K�\LK�_5�cfST$�c\L\SK�_q�3F>� � i Ç �^fPMJY[MJISY� EMC 'ISKN_JK
s�QS_J_WK�\oG6T�YtXtKNfPM(bmY^_0XtOPMVGJ_WOPRSQtGJKqX$Y^RS±aKNsuG�sY^T�wSQSGJOP\Sl��c_WKEwS_WY^RLfUKNT��cGJO�s[ÈmKk� l��UgoOP\�_JKNfP�cGJOPY^\�GWY�MVQLwSw�Yk_VGjbmY^_jfUYk\Slc´
GWK�_WT XtO�MJs�Y^\S\SKqsuGWKNX�Ykw�KN_W�cGJOPY^\�Êgt�c\LX7O»G0GJILK�_WKbmY^_WK>MJK�KNT$Mj\���GJQL_W�^f�GWIL��G�GJILKrK�Ãtw�KN_JOPK�\Ls�K> 'OUGJI�Fe� � i Ç MJISYkQSfPX
bmKNKNX°RL�ks5¡¢OP\oGJY¹GWISK�XSK�]^KNfUYkwST�K�\oG�Y^bE\SK� "YkRt±aKNsGV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK��c_5s5ISO»GWKNsGJQS_WKNM� 'ILK�_WK7MVQLwSw�Yk_VG�bmY^_
T�Y^RLOUfPKrs�Y^T�wSQtGWOU\Ll,O�Mj�,wS_WOUYk_JOUGa`^�+FA\L��GWQS_W�^fzMVGW�^_VGWOU\Ll�wzY^OP\kG0 �Y^QSf�X$RzKeGWY,QLMJK>GJISK�MVOUÃ7Fe� � i Ç _WKNpoQSOP_JKNT�K�\oGWM
�kM'��s5ILKNs5¡xfUO�MVG'�^lk�^OU\LMVG0 'ISOPs5I¹sN�c\LXtO�XS�cGJK��c_5s5ISOUGJKNsGJQS_WKNM0sN�c\�R�K�KN]��^fUQ���GJKqX*�
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¶¸·Y¹»º½¼.·;¾�¿sÀRÁ�Â½ºrÃYÄpÄq¾�ÂR¹�ºrÁ	ºÅÀR·YÁÆ¾3¼.·Y¹�Á�Ç�Á	ÄpÁ�È�ÀRºÅÉ�Ê Àr·YÁËÀR·YÁ	ºr¹»º�Ì�¿YÍ»¾�¼�Á�ºÅÀr·�Á�ÄÎ¹ÏÈf¾�Ð�ÂRÁ	¾�ÀRÁ�ÂÑ¼�É�È�ÀrÁ Ã Ào¾�È�ÒpÉ3ÃsÀrÍ�¹ÏÈ�Á	º
¿YÂRÉ�Äp¹»ºk¹�ÈYÐqÒs¹�ÂrÁ�¼/ÀR¹ÏÉ3È�º¤Ê�É�Â¸Ê�ÃsÀRÃYÂrÁ�ÓoÉ�ÂRÔ*Õ

TW¬�« ÖØ×ÅÙ�Ú�Û  ÛÝÜÞÛËß<àcá

¶¸·Y¹»º�Àr·YÁ�ºk¹»º�¾�ÒYÒsÂRÁ	ºRºrÁ	ÒEÀr·�Á9Ð3Á�ÈYÁ	ÂR¾�ÍÆ¾�ÂRÁ	¾7É�Ê�Äp¹�Ò�ÒsÍÏÁ	Óo¾�ÂrÁ{Ê�É�Â�Ä�É3âY¹�ÍÏÁ5¼�É3Ä�¿�ÃsÀr¹�ÈYÐ�ÕÎ¶¸·YÁ9Ä�É�Àr¹�Ç�¾�Àr¹�É�È�Ê�É�Â
ÀR·YÁWÓ¤É3ÂrÔ#¿�ÂrÁ�ºkÁ	È3ÀRÁ	Ò�·YÁ�ÂRÁW¾�ÂRÉ3ºrÁfÊ�ÂRÉ�ÄãÀR·YÁ�É�â�ºrÁ�ÂRÇ�¾�Àr¹�É�È-É�ÊÆÀ�Ó¤É#ºr¹ÏÐ3ÈY¹åäG¼�¾�È�ÀqÒsÁ�Ç3Á�Í�É�¿YÄpÁ	È3À.º�¹ÏÈXÂRÁ�Í»¾�Àr¹�É�È�ÀrÉ
Òs¹»ºkÀrÂR¹ÏâYÃYÀrÁ	Ò�ºkæsºkÀrÁ	Äpº	çcÀr·YÁÆÓË¹�ÒsÁ�¾�¼	¼�Á	¿sÀR¾�È�¼�ÁÝÉ�Ê Àr·YÁ�Òs¹»º�ÀRÂr¹�âYÃsÀRÁ	ÒqÉ3âsè�Á	¼�À¤¿�¾�ÂR¾3Òs¹�Ð�ÄÎ¾�º½¾<ºkÃ�¹åÀ.¾�âYÍ�ÁÆ¾�â�º�ÀRÂR¾3¼/ÀR¹ÏÉ3È
Ê�É3Â¤âYÃ�¹ÏÍ»Òs¹�ÈYÐ<Òs¹»ºkÀrÂR¹ÏâYÃYÀrÁ	Ò�¾�¿Y¿�ÍÏ¹»¼�¾�Àr¹�É�È�º¤¾�È�ÒpÀR·YÁé¹ÏÈ�¼�ÂrÁ�¾�ºr¹ÏÈ�Ð�¿;É3¿YÃYÍ»¾�ÂR¹åÀ�æpÉ�Ê?ÄpÉ3âY¹ÏÍ�ÁÆ¼�É�Äp¿YÃsÀR¹ÏÈ�ÐeÁ�È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�ÀRº
¾3º�É�¿GÁ�Â.¾�ÀR¹ÏÈ�ÐWÁ�È�Ç�¹ÏÂRÉ�ÈYÄpÁ	È3À.º�Ê�É�Â�ºkÃ;¼.·7¾�¿Y¿YÍ�¹»¼�¾�ÀR¹ÏÉ3È�º	Õ�êÅÁ	Âr·�¾�¿�ºeºrÃYÂR¿YÂR¹�ºr¹ÏÈ�Ð�Í�æ�Ì?ÀR·YÁ	ºrÁfÀ�ÓoÉ{ÒsÁ	Ç�Á�Í�É�¿�Ä�Á	È�ÀRºe¾�ÂrÁ
ÈYÉ�ÀÝÇ�Á	Âræf¼�É�Äp¿�¾�ÀR¹Ïâ�ÍÏÁ3Õ

¶¸·YÁ�ÀR·YÁ	ºr¹»ºË¿YÂRÁ	ºrÁ�È�ÀrÁ�Ò�¾q¼�É�Äp¿YÂRÁ�·YÁ	È�ºr¹ÏÇ3ÁéÂRÁ�Ç�¹�Á�ÓëÉ�ÊÅÀr·YÁ�¼.·;¾�Í�ÍÏÁ	ÈYÐ�Á�ºoÊ^¾�¼�Á�Ò�â�æ�ºræ�ºkÀrÁ	ÄqºoÀr·�¾�ÀÆ¾�¹�ÄìÀRÉqÉ�í*Á�Â
ºrÃY¿Y¿GÉ�ÂrÀ<Ê�É3Â�ÒY¹�ºkÀrÂR¹Ïâ�ÃsÀrÁ�Ò�É3âsè�Á	¼�Àp¾�¿Y¿YÍ�¹�¼	¾�Àr¹�É�È;ºeÉ3¿;Á	ÂR¾�Àr¹�ÈYÐ6¹�È�ÄpÉ�â�¹ÏÍ�Á�Á	È�Ç�¹�ÂRÉ�ÈYÄpÁ�È�À.º�Õ  É3ÃYÂrÀrÁ�Á	È�¼.·�¾�ÍÏÍ�Á�ÈYÐ3Á	º
ÓoÁ�ÂRÁ{¹»ÒsÁ�È�Àr¹Ïä�Á�Ò�¾�È�Ò�¼	¾�ÀRÁ�Ð�É3Âr¹»ºrÁ	ÒE¹ÏÈXÀR·YÂRÁ�Á6Ð3ÂrÉ3ÃY¿�ºqÂRÁ�Í»¾�ÀRÁ	ÒEÀRÉ7ÄpÉ�âY¹�ÍÏÁ�ÒsÁ�Ç�¹»¼�Á�º�ÌËÄpÉ�â�¹ÏÍ�Á{ÈYÁ�À�Ó¤É3ÂrÔ�¹�ÈYÐ7¾�È�Ò
¿Y·�æsºr¹�¼	¾�ÍYÄpÉ�â�¹ÏÍ�¹åÀ�æ3Õî¶¸·YÁÝÂRÁ�Í�Á�Ç�¾�È�¼�ÁËÉ�Ê Á	¾3¼.·p¹ÏÈ�ÒY¹ÏÇ�¹»ÒsÃ�¾�ÍG¼.·�¾�Í�Í�Á�ÈYÐ3Á¸ÀrÉ�ÀR·YÁÝ¿YÂRÉ�âYÍ�Á�ÄïÉ�Ê?ºrÃY¿Y¿GÉ�ÂrÀr¹�ÈYÐ�Òs¹»º�ÀRÂr¹�âYÃsÀRÁ	Ò
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É3âsè�Á	¼�Àq¾�¿Y¿YÍ�¹�¼	¾�ÀR¹ÏÉ3È�º�Óo¾3º<¾3ºrºrÁ	ºRºkÁ�Ò Õ-¶¸·�Á�¾�È�¾�Í�æsºk¹»º�É�ÊòÀR·YÁ�ÄpÉ�âY¹�ÍÏÁ�Á	È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�À<¹»ÒsÁ	È3ÀR¹åä;Á	Ò-ä�Ç�Á�Á�ÄpÁ	ÂrÐ3¹ÏÈYÐ
ÀR·YÁ�ÄpÁ	ºËÀr·�¾�Àò¼�É�È;º�ÀR¹åÀRÃsÀrÁ�Ò�¾�·Y¹�Ð�·Yó�Í�Á�Ç3Á�Í ºkæ�È�Àr·�Á	ºr¹�º¸É�Ê�¿GÉ3ºRºk¹�âYÍ�Á�¾�¿Y¿YÂRÉ3¾3¼.·YÁ	º½ÀrÉf¾3ÒYÒsÂRÁ	ºRºk¹�ÈYÐ<Àr·YÁ�¼.·�¾�ÍÏÍ�Á�È�Ð�Á	º	Õ

¶¸·YÁeÀr·YÁ�ºk¹»ºÆÂrÁ	Ç�¹�Á�ÓoÁ	Ò�ÀR·YÁ<ºkÀR¾�ÀrÁ<É�ÊîÀr·�Á<¾�ÂrÀò¹�È9ºrÉ�Í�ÃsÀr¹�É�È;ºËÀr·;¾�Àé¾3ÒYÒsÂRÁ	ºRºËÀR·YÁ	ºrÁ<¼.·�¾�ÍÏÍ�Á�È�Ð�Á	ºò¾�Àé¾dÇ�¾�ÂR¹ÏÁ�À�æ�É�Ê
Í�Á�Ç3Á�Í»º�ÕÅôÝÁ�À�Ó¤É3ÂrÔ�óZÍ�¾�æ3Á�ÂÑºrÉ�Í�ÃsÀr¹�É�È�º	Ì3ºrÃ�¼.·d¾3º½õWÉ3âY¹�ÍÏÁÆöuê}÷^ºrÁ�ÁéºkÁ�¼/Àr¹�É�È µ Õ � Õ ��ø Ì�Ó¤Á	ÂrÁÝÊ�É�ÃYÈ�ÒqÀrÉeºrÉ�Í�Ç�Áò¾�Ç�Á�ÂRæpºkÄq¾�Í�Í
¿GÉ�ÂrÀr¹�É�ÈWÉ�Ê�ÀR·YÁ�Ê�É3ÃYÂkÀRÁ�Á	È{¼.·�¾�Í�ÍÏÁ	ÈYÐ�Á�ºË¾�È�Ò�È�Á�Á	ÒYÁ	Ò�ÀrÉdâ;Á�Ã;ºkÁ�Ò�¹ÏÈ{¼�É�ÈYÈYÁ�¼/ÀR¹ÏÉ3ÈWÓË¹åÀR·WÉ�Àr·�Á�ÂÆºrÉ�Í�ÃsÀR¹ÏÉ3È�ºË¹�ÈWÉ�Â.ÒsÁ�Â
ÀRÉdâGÁ<ºrÃY¹åÀ.¾�âYÍ�Á�Ê�É3ÂÆºrÃY¿Y¿GÉ�ÂrÀr¹�ÈYÐfÉ�âYè�Á	¼/Àró�É3Âr¹�Á�È�ÀRÁ	Ò�Äp¹�ÒYÒYÍÏÁ	Óo¾�ÂrÁ3ÕÝõWÉ3ºkÀÝÀrÂ.¾�È;ºk¿GÉ�ÂrÀkóZÍ�¾�æ3Á�ÂËºrÉ�Í�ÃsÀr¹�É�È�ºòÓ¤Á	ÂrÁ�Ê�É3ÃYÈ�Ò
ÀRÉ�¾�Ò�ÒsÂrÁ�ºrºÆ¾qÍ»¾�ÂRÐ�Á�ÂÆºkÃYâ;ºkÁ�ÀÆÉ�ÊîÀR·YÁ<¼.·;¾�Í�ÍÏÁ	ÈYÐ�Á�º�÷^ºrÉ�ÄpÁ�ÀR·YÂRÉ�ÃYÐ3·�Àr·YÁ�¾�ÒsÉ3¿sÀr¹�É�ÈWÉ�Ê½¾fÈYÁ�À�Ó¤É3ÂrÔ�óZÍ�¾�æ3Á�ÂËºkÉ3ÍÏÃYÀr¹�É�È ø
âYÃYÀòº�ÀR¹ÏÍ�Í?¿YÂRÉ�Ç�¹�ÒsÁ�ÒdÉ3ÈYÍ�æf¿�¾�ÂrÀr¹»¾�Í?ºrÃY¿Y¿GÉ�ÂrÀ¸Ê�É�ÂËÉ3âsè�Á	¼�ÀkóZÉ�ÂR¹ÏÁ	È3ÀRÁ	ÒdÄ�¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁ�Õ

ù ÀÑÀR·YÁòÄp¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁËÍ�¾�æ3Á�Â�Ì�ÂRÁ	ºrÁ	¾�Â.¼.·pºkæsºkÀrÁ�Äqº¤ºkÃ�¼.·f¾3ºÑúËÉ�Ç3Á�Âò÷\ºkÁ	ÁòºkÁ�¼/ÀR¹ÏÉ3È µ Õ µ Õ ð�ø ·�¾�Ç3ÁËÁ�ûs¿YÍ�É�ÂRÁ	Ò<Àr·YÁòÀ�æ�¿;Á
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¼�É�Äp¿;É�ºk¹ÏÀr¹�É�È�É�ÊÅ¹�È�ºkÀR¾�È3ÀR¹�¾�ÀrÁ�ÒW¼�É�Äp¿GÉ�ÈYÁ	È�ÀRº	ÕoÿoÁ	¼	¾�Ã�ºrÁ�ÄpÉ�âY¹�ÍÏÁ<ÒsÁ�Ç�¹»¼�Á	ºò¾�ÂRÁ�ºkÃYâYè�Á	¼/ÀòÀrÉd¼.·�¾�ÈYÐ�¹�ÈYÐq¼�É3È�Òs¹ÏÀr¹�É�È�º	Ì
¹ÏÀcÓoÉ�ÃYÍ»Ò�âGÁ¤ÒsÁ�ºk¹�Â.¾�âYÍ�ÁîÀrÉòâ;Á¸¾�âYÍ�ÁîÀRÉòÂRÁ	¼�É3Èsä�Ð3ÃYÂrÁÅÀR·YÁ ù
� örþ	�6ºkÀR¾3¼.ÔÆÓË¹ÏÀr·�É�ÃsÀ�¹ÏÈ�ÀrÁ	ÂrÂRÃY¿sÀR¹ÏÈ�ÐÆ¾�¿�¿YÍÏ¹»¼�¾�Àr¹�É�È�º	ÕT¶¸·Y¹»º
ÓoÉ�ÃYÍ»ÒW¾�Í�Í�É�Ó}ÄpÉ�âY¹�Í�¹åÀ�æ�ºkÃ�¿Y¿;É3ÂkÀÆÍ�¾�æ3Á�Â.ºoÀrÉfâGÁe¾�Ò�ÒsÁ	ÒW¾�È�Ò�ÂrÁ	ÄpÉ�Ç�Á	Ò�¾�ºÝÂrÁ�ü3Ã�¹ÏÂRÁ	Ò Õ��YÉ3ÂòÁ�ûs¾�Äp¿YÍÏÁ3Ì�¾b%�ÓË¹hWiW	ÍÏ¹�ÈYÐ
� ¾�æ�Á�Â�¼�É3ÃYÍ»Ò{âGÁp¾3ÒYÒsÁ�Ò{¹ÏÊo¾�ºkÁ	ÂrÇ3Á�ÂòÓ¸¾�ºé¼�ÂRÁ	¾�ÀrÁ�Ò{É�È6Àr·YÁqõ�7ïÉ3Âé¾�õWÉ�â�¹ÏÍ�¹åÀ�æ � ¾�æ�Á	Âé¼�É�ÃYÍ»Ò{âGÁpÂrÁ	Ä�É�Ç3Á	Ò�¹ÏÊo¾
õ�7�É3âsÀR¾�¹ÏÈ�Á	Ò�¾p¿;Á	ÂrÄq¾�È�Á�È�ÀËÈYÁ�À�ÓoÉ�ÂRÔf¼�É3ÈYÈYÁ	¼�Àr¹�É�È?Õ

� D3E�D$¤ ��N�JLcfP�R�P�RU�¡H¢m�c�MGMQNCRU�8N�V
ýòÊsÀR·YÁ½Ê�É3ÃYÂrÀrÁ�Á	Èe¼.·�¾�ÍÏÍ�Á�ÈYÐ3Á	º ¹»ÒsÁ	È3ÀR¹åä;Á	Ò�¹�Èe¼.·�¾�¿sÀrÁ	Â ð Ì�¾ËÊ�ÃYÍ�Í ù
� örþ	�9¹ÏÈ�ºkÀR¾�È�Àr¹»¾�Àr¹�É�È�Ê�É�Âc¾òÐ�¹�Ç�Á	È�É�âsè�Á�¼/ÀkóZÉ�ÂR¹�Á�È�ÀrÁ�Ò
Äp¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁ6¾�Â.¼.·Y¹ÏÀrÁ	¼�ÀrÃYÂRÁ6¼	¾�È�¾�Ò�ÒsÂrÁ�ºrº�¾#Äq¾�ûs¹�ÄeÃYÄÞÉ�Ê�È�¹ÏÈYÁ3ÕÎýòÊ�ÀR·YÁ6ÂRÁ�Äq¾�¹�ÈY¹�ÈYÐ#ä�Ç3Á9¼.·�¾�ÍÏÍ�Á�È�Ð�Á	º	Ì¸Ã�ºrÁ�Â
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¹�È�ÀrÁ�ÂrÊ^¾�¼�Áq÷^ºrÁ	¼/ÀR¹ÏÉ3È ð Õ µ Õ µ ø ¹»ºËÈYÉ�ÀËÉ�Ê�ºr¿GÁ	¼�¹Ïä;¼�¼�É�È�¼�Á�ÂRÈfÀrÉqÒs¹»ºkÀrÂR¹ÏâYÃYÀrÁ	Ò�É3âsè�Á	¼�ÀË¾�¿Y¿YÍ�¹�¼	¾�ÀR¹ÏÉ3È�º¸¾�È�ÒdÀr·YÁ	ÂrÁ�Ê�É�ÂRÁ�ÈYÉ�À
¾p¼�¾�È�Òs¹»ÒY¾�ÀRÁéÊ�É�Â¸Ê�ÃsÀRÃYÂrÁ�ÓoÉ�ÂRÔ*Õ��Æ¾�ÀR¾�Âr¹»ºrÔ�º�÷\ºkÁ�¼/ÀR¹ÏÉ3È ð Õ µ Õ ð3ø ¼	¾�È�â;Á�ÂRÁ	ÒYÃ�¼�Á�ÒfÀR·YÂrÉ3ÃYÐ�·�Àr·�ÁéÃ;ºkÁ�É�Ê�Òs¹»º�ÀRÂr¹�âYÃsÀRÁ	Ò
É3âsè�Á	¼�À�¾�¿�¿YÍÏ¹»¼�¾�Àr¹�É�È�º	ÌËºkÉ-ÓË·Y¹�ÍÏÁWÀR·YÁ ù
� örþ	� ¾�Â.¼.·Y¹åÀRÁ	¼�ÀrÃYÂRÁ{ÒsÉ�Á	º�ÈYÉ�À�ÂrÁ�ÒsÃ�¼�Á�ÒY¾�À.¾#ÂR¹�ºrÔsºfÒs¹�ÂrÁ�¼/ÀrÍ�æ�Ìò¹åÀ�ÒsÉ�Á	º
¾�ÍÏÍ�É�Ó�ºkÃ;¼.·�ÂR¹�ºrÔsºÑÀRÉ<âGÁ�¾�ÒYÒYÂrÁ�ºrºrÁ	Òqâ�æqÉ�íGÁ	Âr¹�ÈYÐ�¹ÏÄp¿YÂRÉ�Ç�Á�ÒfºkÃ�¿Y¿;É3ÂkÀoÊ�É�ÂË¾�¿Y¿YÍ�¹�¼	¾�Àr¹�É�È;ºÑÀR·�¾�ÀËÂRÁ	ÒsÃ�¼�ÁéÒ�¾�ÀR¾<ÂR¹�ºrÔsº�Õ
%�Á�¼�ÃYÂR¹ÏÀ�æ�ÂR¹»ºkÔsºd÷\ºkÁ�¼/ÀR¹ÏÉ3È ð Õ ñ Õ¥- ø ·;¾�Ç�ÁfÂRÁ	¼�Á�¹�Ç�Á	Ò7ÍÏ¹ÏÀkÀRÍÏÁ�¼�É3È�ºk¹»ÒsÁ	ÂR¾�Àr¹�É�È5¹ÏÈ�Àr·Y¹»ºeÀr·YÁ�ºk¹»º<¾�È�Ò#¹»ºp¾WÈ�¾�ÀRÃYÂ.¾�Í¤ÀrÉ�¿�¹�¼
Ê�É3ÂÆÊ�ÃYÀrÃYÂRÁqº�ÀRÃ�Òsæ�Õ ù º�À.¾�ÂrÀr¹�ÈYÐ�¿GÉ�¹�È�À�¼�É�Ã�Í�Ò6â;Á�ÀrÉ�Á�ûs¾�Äp¹ÏÈYÁ�·YÉ�Ó�ºrÁ	¼�ÃYÂR¹åÀ�æWÄpÉsÒsÁ�Í»ºéÃ�ºrÁ	Ò9ÓË¹åÀR·6ÀR·YÁqÒs¹åí*Á�ÂRÁ�È�À
É3âsè�Á	¼�ÀkóZÉ�ÂR¹ÏÁ	È3ÀRÁ	Ò<Äp¹�ÒYÒYÍÏÁ	Óo¾�ÂrÁË¾�Â.¼.·Y¹ÏÀrÁ�¼/ÀrÃ�ÂrÁ�º�¼�É�ÃYÍ»Ò�â;ÁË¹�È�ÀrÁ	Ð�Â.¾�ÀrÁ�Òe¹�È�ÀrÉ�ÀR·YÁ ù�� örþ	�7¾�Â.¼.·Y¹åÀRÁ	¼�ÀrÃYÂRÁ¤¹�Èf¾éÐ�Á	ÈYÁ�Â.¾�Í
Äq¾�È�ÈYÁ�Â�Õ�%�É�ÄpÁ�Í�Á�Ç3Á�Í É�ÊîºrÁ	¼�Ã�Âr¹ÏÀ�æd¼�É3ÃYÍ»ÒdâGÁ�¿YÂRÉ�Ç�¹»ÒsÁ�Òd¹�È�Àr·YÁ�õWÉ3âY¹�ÍÏ¹ÏÀ�æ � ¾�æ�Á�Â¸¹ÏÊ�¹ÏÀÝÓ¸¾�º¸Á�û�ÀRÁ�È�ÒsÁ�Ò�ÀrÉp¹ÏÈ;¼�Í�Ã�ÒsÁ
¾9Ð�Á	ÈYÁ�Â.¾�ÍÏó�¿�ÃYÂr¿GÉ3ºrÁfÁ	È�¼�ÂRæ�¿sÀr¹�É�È7Í»¾�æ�Á	Â	ÌÑºrÃ�¼.·#ÀR·YÁ�%�Á	¼�ÃYÂRÁ�%�És¼.Ô�Á�ÀRº � ¾�æ3Á�Â�÷$%.% � ø � g�- � Õ7¶¸·�¹�º�ÓoÉ�ÃYÍ»Ò7ÂRÁ	ü�ÃY¹�ÂrÁ
ºrÉ�ÄpÁ�êÑÃYâ�ÍÏ¹»¼ 1 Á�æ�öuÈsÊ�Â.¾�ºkÀrÂRÃ�¼/ÀRÃYÂrÁf÷^ê 1 ö ø ¾�È�Ò�Àr·YÁ�¿�ÂrÁ�ºkÁ	È�¼�Á�É�Ê¤þ¤Á	ÂkÀR¹åä;¼	¾�ÀRÁ ù ÃsÀR·YÉ�ÂR¹åÀR¹ÏÁ�º�÷�þ ù ø Õ ù ºÝÈ�É�ÀrÁ�Ò�¹ÏÈ
ºrÁ	¼�Àr¹�É�È ð Õ ñ Õ¥-sÌ�Àr·Y¹»ºËÄq¾�æqâGÁ�Òs¹9(f¼�ÃYÍåÀÝ¹�È�¾�Ò�·YÉs¼�Á�È�Ç�¹ÏÂRÉ�ÈYÄpÁ	È3À.º�Ì�âYÃYÀËºr¹�È�¼�Á ù�� örþ	�X¹�ºËâ;¾�ºrÁ	ÒfÉ3ÈdÀR·YÁ�Ð3¾�ÀrÁ	Óo¾�æ
ÄpÉsÒsÁ�Í�ÌîÀR·Y¹�º<Äq¾�æ5â;Á�¾{¿GÉ3ºRºk¹�âYÍ�ÁdÁ�û�ÀRÁ�È�ºr¹ÏÉ3È?Õ9¶¸·�Á�Í�Á�Ç3Á�Í½É�ÊÆºrÃY¿Y¿GÉ�ÂrÀ<É�í*Á�ÂRÁ	Ò5â�æ ù�� örþ	��¹�È�ºkÀR¾�È�ÀR¹�¾�Àr¹�É�È�ºe¹ÏÈ
ÂRÁ�Í»¾�ÀR¹ÏÉ3ÈdÀRÉqÃ�ºr¾�Ð�Á�¼�É�º�Àe÷\ºkÁ�¼/Àr¹�É�È ð Õ ñ Õ g ø ¼�É�ÃYÍ»Ò�â;Á�¹�Äp¿YÂrÉ�Ç3Á	Òdâ�æ�¾�ÒYÒY¹ÏÈYÐq¾�¿YÂRÉ�ä�Í�Á�óZâ�¾3ºkÁ�ÒqÀrÂ.¾�È;ºk¿GÉ�ÂrÀÝºkÁ	ÍÏÁ�¼/Àr¹�É�È
ºR¼.·YÁ�ÄpÁe¾�ÍÏÉ3ÈYÐpÀr·�ÁeÍ�¹ÏÈYÁ�ºÝÉ�ÊîÀr·�¾�ÀÝÊ�É�ÃYÈ;ÒW¹ÏÈ{Àr·YÁ ∏2 ¾�¿Y¿YÂRÉ3¾3¼.·?Õ{%�Ã�¼.·6¾fºR¼.·YÁ	Ä�Á�¼�É�ÃYÍ»ÒWâGÁe¾�Ò�ÒsÁ	Ò�ÀRÉqÀr·�Á<õ �
É3Âo¹�È�ÀrÂRÉsÒsÃ�¼�Á�Òd¾3ºo¾<ÈYÁ	Ó ù�� örþ	�E¼�É�Äp¿GÉ�ÈYÁ	È3À�Õ½þ¤·�¾�¿sÀRÁ�Â ð ¹�ÒsÁ	È�Àr¹Ïä�Á	ÒdÀr·YÁ�¼.·�¾�ÍÏÍ�Á�È�Ð�Á	º¤É�ÊcÍÏÉs¼�¾�Àr¹�É�ÈsóuÒsÁ	¿;Á	È�ÒsÁ�È�À
¹�ÈsÊ�É�ÂRÄq¾�ÀR¹ÏÉ3È�÷^ºrÁ	¼�Àr¹�É�È ð Õ -YÕ ð3ø ¾�È�Ò{Äp¹�Ð�Â.¾�Àr¹�ÈYÐ�ÍÏÉs¼�¾�ÍÏ¹ÏÀ�æ#÷^ºrÁ	¼�Àr¹�É�È ð Õ -YÕ µ ø ¾3ºòÂRÁ�Í�Á�Ç�¾�È�ÀÆÊ�É�Â�ÌGâ�ÃsÀ�ÈYÉ�À�ºk¿GÁ	¼�¹åäG¼�ÀRÉ�Ì
Òs¹»ºkÀrÂR¹ÏâYÃYÀrÁ	Ò9É�âYè�Á	¼/À�¾�¿�¿YÍÏ¹»¼�¾�Àr¹�É�È�º	ÕA�YÃYÀrÃYÂRÁ<ÓoÉ�ÂRÔW¼�É3ÃYÍ�Ò6â;Á�ÀRÉdÊ�ÃYÂrÀr·�Á�Â�Á�ûY¾�Äp¹�ÈYÁ<Àr·YÁ�Á�û�ÀrÁ	È�ÀÆÀRÉ�ÓË·�¹�¼.·6Àr·YÁ�ºkÁ
¼.·�¾�ÍÏÍ�Á�È�Ð�Á	º¸¼�É�ÃYÍ»Ò�â;Á�¾3ÒYÒsÂRÁ	ºRºkÁ�ÒfÓË¹ÏÀr·Y¹�È�Àr·YÁ ù
� örþ	��¾�Â.¼.·Y¹ÏÀrÁ	¼�ÀrÃYÂRÁ�Õ
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Ý8È�É.Ê&Ù�ß.ÖSÑ"åfÔ"Í�ÍtÓ�É.ÊAËyÊ�Í�ÍÏÙ�Î�Ò2Ô,Ð�Ñzé¹ÎÏÙã�"è)Î3Ý Ê0Ý�è)å�Ñ0Ð�Ó�É.Ê&Ð�Ñzé
a
è

b∑

i=0

Ea,i = 1

æäÓ�Ù�É.Ñ"ßlÍh×=Ú\ÊãÒ.Ñ"Ó�Ê!×]Ó�ÉlÔzÓ{Ó�É.ÊãÖ�Ô}Ó�Ð�Îåû�×)ÑdÊ�Ù�Ò.Ñ"Ó�ÉlÑ"ÍÏ×bÞ.Ð�Ñ"Ú\Ô}Ú.ÎhÍ�Î�Ó�Ê!ÙxÚ.ß)ÓUÐrÔzÓ�ÉlÊiÐ�Òdß.Ö�ÊiÐ�ÎhË*àzÔ}Íhß.Ê�ÙxÐ�ÊiÞ.Ð�Ê�Ù�ÊiÒ�Ó�Î�Ò.Õ
ó -}Ü



Ê�ûdÞ�ÊiÐ�ÎhÊiÒlËiÊ"Ý2æäÓ~ÎÏÙ&Ó�É.ÊiÐ�Êyå�Ñ0Ð�Ê�ÒlÑ}Ó~Õ0ßlÔ}ÐrÔ}Ò�Ó�ÊiÊ�×+Ó�É\ÔzÓ,ËiÑ"Ò.ÒlÊ�ËÛÓ�Î�Ñ0ÒõËiÔ"Ò�Î�Òl×.ÊiÊ�×�Ù�ßlË�ËyÊiÊ!×õÔzåúÓ�ÊiÐ,Ôjå5Ô}ÎhÍ�ßlÐ�Ê0èCÊ�à"ÊiÒ
é{É.Ê�Ò�Ó�É.ÊAÙ�ß.ÖSÑ"å�Ó�É.ÊAËyÊ�Í�ÍÏÙ�Î�Ò2Ô,Ð�Ñzé¹Ê	ü�ßlÔ"Í

1
Ý

0

2

1

a

b
n−1

n−1

10 2

1.0 0.0 0.0 0.0

0.00.01.00.0

0.0 0.0 1.0 0.0

1.00.00.00.0

(failed)

(successor)

ü{ý5þ�ÿ��������	��
e�ÑûdÞ�ÊiÐ�ÎhÊiÒlËiÊAë�ÔzÓ�Ð�ÎÏû
E
é{Î9Ó�ÉjæoÒ.Î9Ó�ÎhÔ"Í�8Ô}Íhß.Ê�Ù

#*Îhà"Ê�Ò
E
è�Ó�É.Ê�Ô}ÍhÕ"Ñ0Ð�Î�Ó�ÉlÖ�ÎÏÙ
×.ÊiÞ.ÎÏËÛÓ�Ê�×�ÎhÒ2ûlÕ0ß.Ð�Ê ù Ý ó Ý
æoÒ.Î�Ó�ÎÏÔ}ÍhÍ�Ì0è�Ô}ÍhÍeËiÊiÍhÍhÙ
Ñ}å�Ó�É.Ê�Ö�ÔzÓ�Ð�ÎÏû�Ô}Ð�Ê�Ù�ÊyÓ*Ó�ÑbW�ÊiÐ�Ñlè

Ê�û)ËiÊiÞ)Ó
Ó�É.Ê,×)ÎÏÔ}Õ"Ñ0ÒlÔ}Í	ø
Ei,i

é{É.ÊiÐ�Ê
0 ≤ i < n

ùUé{ÉlÎhËrÉ2ÎÏÙ
Ù�ÊyÓ
Ó�Ñ]Ñ0Ò.Ê"Ý ù ÍÏÙGÑ\è
k = 0

Ô"Òl×
k′ = 0

ÝU�¢Ê~Ô0Ù�Ù�ß.Ö�Ê
Ó�É.Ê�Ê�ûdÎÏÙGÓ�ÊiÒ\ËyÊ{Ñ}å�Ô"Ò�ß.Þ�×lÔzÓ�Ê�å�ß.ÒlËyÓ�ÎhÑ"Ò

f
å�Ñ"ÐxÔ"×.×)ÎhÒ.ÕAÎhÒ)å�Ñ0Ð�Ö�ÔzÓ�Î�Ñ0Ò,Ó�Ñ&Ó�É.ÊUÖ�ÔzÓ�Ð�ÎÏû:ÝfÈ�ÉlÎhÙ8å�ß.ÒlËÛÓ�Î�Ñ0Ò�ÎhÙ	×)ÎÏÙ�ËißlÙ�Ù�Ê�×

Ú�ÊiÍhÑzé&Ý ô Ñ}Ó�Ê�Ó�ÉlÔzÓxÎ�ÒbûlÕ"ßlÐ�Ê ù Ý ó è�Ó�É.Ê*Ò.Ñ"Ó�ÔzÓ�Î�Ñ0Ò
E(a, b)

×)Ê�Ò.Ñ}Ó�Ê�Ù�Ó�É.ÊãÙ�Î�Ò.Õ0Í�Ê*ËyÊ�Í�Í
Ea,b

é{É.ÊiÐ�Ê�Ô0Ù
E(a)

×)ÊiÒlÑ}Ó�Ê!Ù
Ó�É.Ê&Ð�Ñzé

Ea

Ý
È�É.ÊãÎhÒ�Ó�ÊiÒ�Ó�Î�Ñ0Ò=Ñ"å�Ó�ÉlÊ&Ê�×)ßlË�ÔzÓ�Ê�×=Õ"ß.Ê!Ù�Ù�Ô}ÍhÕ"Ñ0Ð�Î�Ó�ÉlÖØÎhÙxÓ�Ñ�Ù�ß.Ö�Ö�Ô}Ð�ÎhÙ�Ê
Ó�É.Ñ�ÙGÊãÕ"Ê�Ñ"Õ0Ð�Ô"Þ.É.ÎÏËiÔ}Í\Ö�Ñzà"ÊiÖ�Ê�Ò0Ó�ÞlÔ}ÓGâ

Ó�ÊiÐ�ÒlÙ�Ó�ÉlÔzÓ	Ë�Ô}ßlÙ�Ê{Ò.ÊiÓQé	Ñ0Ð�ç�å5Ô}ÎhÍ�ß.Ð�Ê�Ù8Î�Ò]Ô"Òj6 Ê�ûdÞ�ÊiÐ�ÎhÊiÒlËiÊUÖ�ÔzÓ�Ð�ÎÏûtÝh��%dÎ�Ò\ËyÊ{Ó�É.ÎhÙ�Î�Ò.å�Ñ"Ð�Ö�Ô}Ó�ÎhÑ"Ò�ÎÏÙ8Õ0Ô}Ó�É.Ê�Ð�Ê!×�×)ÌdÒlÔ}Ö,â
ÎÏËiÔ"Í�ÍhÌ�Ô}Òl×�Î�Òl×.Î�àdÎÏ×)ßlÔ}ÍhÍhÌ2Ñ"Ò+Ê!Ô"ËrÉ�Ö�Ñ0Ú.Î�ÍhÊ,É.Ñ0ÙGÓ�ètÎ�ÓãÐ�Ê��\Ê�ËÛÓrÙUÓ�ÉlÔzÓãÞlÔ"ÐGÓ�ÎhËiß.ÍhÔ"Ð
ÉlÑ0ÙGÓ�� Ù�Ö�Ñzà"Ê�Ö�ÊiÒ�Ó
ÞlÔ}ÓGÓ�ÊiÐ�ÒlÙiÝ&æoÒ
Ñ"Ó�É.Ê�ÐUé	Ñ0Ð�×lÙiè)Ó�É.Ê�×.Ô}Ó�Ô�ÎhÒjÓ�É.Ê�Ê�û)Þ\Ê�Ð�ÎhÊiÒ\ËyÊ&Ö�ÔzÓ�Ð�ÎÏû=é{É.ÎÏËrÉ2ÎÏÙ{ßlÙ�Ê�×�Ó�Ñ�Ö�Ô"ç"ÊãÓ�ÉlÊ�×)Ê�ËiÎhÙ�ÎhÑ"ÒlÙ{ÎÏÙUÙ�Í�Ñzé{ÍhÌbÞ�ÊiÐrÙ�Ñ"Ò)â
Ô"Í�ÎÏÙGÊ!×�Ô0Ù�Ó�Î�Ö�Ê�Þ.Ð�Ñ"Õ"Ð�Ê�Ù�Ù�Ê�Ù�Ý:æäålÉ.Ñ0ÙGÓfÖ,Ñzà0ÊiÖ�ÊiÒ�ÓeÞlÔzÓ�Ó�ÊiÐ�ÒlÙfÔ}Ð�Ê�Ð�ÊiÕ0ß.ÍÏÔ}Ð!è�Ó�É.Ê�Ô}ÍhÕ"Ñ"Ð�Î�Ó�É.Ö ÎÏÙCÎhÒ�Ó�Ê�Òl×)Ê�×�Ó�Ñ*Ð�Ê�ËyÑ0Õ"Ò.ÎÏÙ�Ê
Î�ÓãÔ"Òl×jÑ��tÊiÐ*Ú�ÊyÓGÓ�ÊiÐ
Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ó
ÙGÊ�Í�Ê!ËÛÓ�Î�Ñ0Ò2Ó�ÉlÔ"Ò2Ó�ÉlÊ~ËyÌ)ËiÍ�ÎÏËAÐ�ÊyÓ�Ð�ÌjÔ}ÍhÕ"Ñ0Ð�Î�Ó�É.ÖjÝUæäå8Þ\ÔzÓGÓ�ÊiÐ�ÒlÙ*Ô}Ð�ÊAÎ�Ð�Ð�ÊiÕ"ßlÍhÔ"Ð�è.Þ�ÊiÐ�â
å�Ñ0Ð�Ö�Ô}Ò\ËyÊ�Ñ}åxÓ�É.ÊbÊ�×)ßlË�ÔzÓ�Ê�×¢Õ"ß.Ê!Ù�Ù&Ô"Í�Õ0Ñ"Ð�Î9Ó�É.Ö ÎÏÙ&ÎhÒ0Ó�ÊiÒl×.Ê�×'Ó�Ñ�×)Ê�Õ"ÐrÔ"×)Ê,Ó�ÑjÓ�ÉlÔ}Ó�Ñ}åxÓ�É.Ê]ËiÌ)ËyÍhÎhË�Ð�Ê�ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ñ0Ò
Ô"Í�Õ0Ñ"Ð�Î9Ó�É.ÖjÝ

ì ;�� �®�����ãñcÛ�� < ò�ð8ñcÚi@Aò
� Ù�Ö�ÊiÒ�Ó�ÎhÑ"Ò.Ê!×:è8Ó�É.Ê2Ê�×.ßlËiÔ}Ó�Ê�× Õ"ßlÊ�Ù�Ù�Ô}ÍhÕ"Ñ"Ð�Î�Ó�É.Ö ßlÙ�Ê�Ù�Ô'å�ß.Ò\ËÛÓ�ÎhÑ"Ò å�Ñ"Ð�ßlÞ�×.Ô}Ó�ÎhÒ.ÕõÔ¢ÞlÔ}Ð�Ó�ÎÏËyßlÍhÔ"Ð,Ð�Ñzé�ÎhÒ�Ó�É.Ê
Ê��dÞ�ÊiÐ�ÎhÊiÒlËiÊ�Ö�ÔzÓ�Ð�Î��:Ý*È�É.Ê~Ê��.Ô"ËyÓ
ÒlÔ}Ó�ß.Ð�Ê�Ñ"å�Ó�É.Ê,ß.Þt×.ÔzÓ�Ê~Ñ0Þ\Ê�Ð�Ô}Ó�ÎhÑ"Ò2Ð�ÊiÖ�Ô}ÎhÒlÙ�Ó�Ñ=Ú\Ê�ÙGÞ�Ê�ËiÎ9û\Ê�×:Ý*æäå	ËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò

ó -0-



k

municate
Com−

Failure

Stop

Completion

Success

Failure

Sucess

Start

Delay d

Connect
through

Set k’=k

Set k=x

such that E(k’,x)
Pick x

row but less than or
equal to
E(k’,k)

Pick c such that
E(k’,k) is greatest
in its row.

Set E(k’)= f(k’,k,E(k’))

T

is the greatest in its

None left

Delay D

ü{ý$þ\ÿ������ �"!#
%$�×)ß\ËiÔzÓ�Ê�×2#*ß.Ê!Ù�Ù � Í�Õ0Ñ"Ð�Î9Ó�É.Ö
Ù�ßlËiËiÊiÊ!×)Ê�×=Ñ"Ò�Ó�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�Ó

Tk

ÔzåúÓ�ÊiÐ{ÉlÔáàdÎhÒ.Õ,å5Ô}ÎhÍ�Ê!×=Ñ0Ò
Tk′

èdÓ�É.Êãå�ßlÒlËÛÓ�Î�Ñ0Ò�� Ù{ÓQÌ�Þ�Ê&éxÑ"ß.ÍÏ×bÚ�Ê"è

f(k′, k, Pk′ ) → P ′

k′

é{É.Ê�Ð�Ê
P ′

k′

ÎÏÙxÓ�É.Ê&Ð�ÊiÞlÍhÔ0ËyÊiÖ�Ê�Ò0Ó{Ð�Ñzévå�Ñ"Ð
Pk′

ÎhÒ�Ó�É.Ê&Ê��dÞ�ÊiÐ�ÎhÊiÒlËiÊ*Ö�Ô}Ó�Ð�Î&�
E
Ý

ì ;('  ��Û)��Û+*jò�Û)�-, Ûxñ�.�@&�eB  �ÅÛ)/�Û���Û{ò�ðoÛ{ï
È�É.Ê�Ê!×)ßlËiÔ}Ó�Ê!×�Õ"ßlÊ�Ù�Ù*Ô"Í�Õ0Ñ"Ð�Î9Ó�É.Ö®×)ÑdÊ�ÙãÒ.Ñ"Ó*ÎhÒlËiÍ�ßl×.Ê�Ô=Þ.Ð�Ê�×)ÊiûlÒ.Ê!×+Ñ0Ð
Ú.ßlÎ�Í�Ó�ÎhÒ_Þ.Ð�Êiå�ÊiÐ�ÊiÒlËiÊ�Ñ"å�Ó�ÉlÊ~Ó�Ð�Ô"ÒlÙ�Þ\Ñ0ÐGÓrÙiÝ
È�É.ÎÏÙ�ËyÑ0ß.ÍÏ×�Ú�ÊUÔ*ßlÙGÊiå�ß.Ídå�Ê�Ô}Ó�ß.Ð�Ê"è0ÙGÎhÒlËyÊxÓ�É.Ê{ßlÙ�ÊiÐfé	Ñ0ß.ÍÏ×�Þ.Ð�Ñ"Ú\Ô}Ú.ÍhÌ&Þ.Ð�Êyå�ÊiÐ!è}Ê0Ý Õ\Ý�è�$�Ó�É.ÊiÐ�Ò.ÊiÓ�Ó�Ñ10 /�ó Ýh�"���32 ��ô è}Î9å
Î�ÓUÎhÙ{Ô}ÓUÔ}ÍhÍtÔáàzÔ"Î�ÍÏÔ}Ú.ÍhÊ"Ý54fÊiÐ�ÉlÔ"ÞlÙ�ÙGßlËrÉ=Þ.Ð�Êyå�ÊiÐ�ÊiÒ\ËyÊ�Ù�ËiÑ"ß.ÍÏ×bÚ�ÊAÙ�ß.Þ.Þ�Ñ"Ð�Ó�Ê�×bÚdÌ]Î�ÒlÎ9Ó�ÎhÔ"Í�ÎÏÙGÎhÒ.Õ,Ó�ÉlÊ*Ö�Ô}Ó�Ð�Î&�bÞlÐ�Ñ0Þ\Ê�Ð�ÍhÌ"è
Ú.ß.ÓUÎ9Ó{éxÑ"ß.ÍÏ×]Ñ"åeËyÑ0ß.ÐrÙGÊ*Ð�Ê76�ß.Î�Ð�Ê�çdÒ.Ñzé{ÍhÊ�×.Õ"Ê*Ñ}å�Ó�É.Ê&ßlÙ�ÊiÐ�Þ.Ð�Êyå�ÊiÐ�ÊiÒ\ËyÊ�Ù�Ó�ÉlÊiÖ�ÙGÊ�Í�à0Ê�Ù�Ý98
ÒbÓ�É.ÊãÑ}Ó�ÉlÊiÐ�ÉlÔ}Ò\×:è)ßlÙ�ÊiÐ
ÞlÔ}ÓGÓ�ÊiÐ�ÒlÙxÖ�ÔáÌ�Ù�É.Ñzé�Ó�É\ÔzÓ�Ê��)Þ.ÍhÎhËiÎ9Ó�Þ.Ð�Êyå�ÊiÐ�ÊiÒ\ËyÊ�ÙxÔ}Ð�Ê�ßlÒ.Ò.Ê�ËiÊ�Ù�Ù�Ô"Ð�Ì0è0Ù�Î�Ò\ËyÊ
å5Ô"ÙGÓxÒ.ÊiÓQé	Ñ0Ð�ç�ËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò\Ù	Ô"ÍhÙ�ÑAÓ�ÊiÒl×
Ó�Ñ�Ú\Ê&Ð�ÊiÍhÎhÔ"Ú.ÍhÊ,ø5Î$Ý Ê"Ýhè.ÉlÔáà0Ê
å�Ê�é�ÚlÐ�Ñ0ç"ÊiÒ�ËyÑ0Ò.Ò.Ê�ËyÓ�ÎhÑ"ÒlÙrùÛè.Ô"Òl×=Ê��)Þ\Ê�Ð�ÎhÊiÒ\ËyÊãé	Ñ0ß.ÍÏ×�Ô"ß)Ó�Ñ0Ö�ÔzÓ�ÎÏËiÔ"Í�ÍhÌ�Þ.Ð�Êyå�Ê�Ð�Ó�É.Ê�Ö�Ý
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� Þ�Ñ0Ù�Ù�Î�Ú.ÍhÊAÊ���Ó�ÊiÒlÙ�ÎhÑ"Ò2éxÑ"ß.ÍÏ×jÚ\Ê�Ó�Ñ]Ö�Ô"ç"Ê&Ó�É.Ê�Ê��dÞ�ÊiÐ�ÎhÊiÒlËiÊ&Ö�Ô}Ó�Ð�Î&�jÐ�Ê��lÊ!ËÛÓUÓ�É.Ê:6�ßlÔ"Í�Î�ÓQÌ=Ñ"åfÓ�É.Ê�Ó�ÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓ
é{Î�Ó�É÷Ð�Ê�Õ0Ô"Ð�×.ÙAÓ�Ñ'Ó�É.ÊjÔ}Ö�Ñ0ß.Ò�Ó,Ñ"å
×.ÔzÓrÔ+Þ\Ô"Ù�ÙGÊ!×�Ñzà"Ê�Ð~Î�Ó�Ý�È�ÉlÊ�Ô"Í�Õ0Ñ"Ð�Î9Ó�É.Ö Ô"Ù,×)Ê�Ù�ËyÐ�Î�Ú�Ê�×�É.ÊiÐ�Ê�Ñ"Ò.ÍhÌ_Ð�Ê!ËyÑ"Ðr×.Ù
ÎhÒ)å�Ñ"Ð�Ö�ÔzÓ�Î�Ñ0Ò�Ô"Ú\Ñ0ß)ÓbËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò÷å5Ô"Î�Íhß.Ð�Ê�Ù]Ô"Òl×�ÙGß.Ú\ÙGÊ760ßlÊiÒ�ÓbÙGß\ËiËyÊ!Ù�Ù�Ê�Ù�Ý�æäÓ]éxÑ"ß.ÍÏ×÷Ò.Ñ}Ó=Ú\Ê�×)Î�(]Ëyß.Í�ÓbÓ�ÑõÔ}ÍÏÙGÑ
ß.Þt×.Ô}Ó�ÊãÓ�ÉlÊ&Ö�Ô}Ó�Ð�Î&��Ô"ËiËiÑ"Ðr×)ÎhÒ.Õ�Ó�Ñ�É.Ñzé;6�ß.ÎÏËrçdÍ�Ìb×lÔzÓ�Ô,ÎÏÙ�Ó�ÐrÔ}Ò\ÙQå�Ê�Ð�Ð�Ê�×bÑzà"ÊiÐ�Ô,Ó�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�Ó�Ý
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C ÉlÔ"Þ)Ó�Ê�Ðf-UÞ.Ð�Ê�Ù�ÊiÒ�Ó�Ê!×AÔUÒdß.Ö~Ú\Ê�ÐCÑ"å\ËyÑ0Ö,Þ�Ñ"ÒlÊiÒ�Ó�Ù�Ó�ÉlÔ}ÓfËiÑ"ß.ÍÏ×&Ú�Ê	ßlÙ�Ê�×AÓ�Ñ
Î�ÒlÙGÓ�Ô"Ò�Ó�ÎÏÔzÓ�Ê�Ó�É.Ê � 2�æ C $'Ô"Ð�ËrÉ.Î�Ó�Ê!ËÛÓ�ß.Ð�Ê
å�Ñ0Ð C 8EDGF � Ô"Òl×�H0ÔáàzÔIDUë�æÛÝ�È�É.ÎÏÙ*Ô}Þ.Þ�ÊiÒl×.Î&�jÑ��tÊiÐrÙ{å�ß.Ð�Ó�ÉlÊiÐ
×.ÊyÓ�Ô"Î�ÍÏÙUÎhÒ2Ó�É.Ê&å�Ñ"Ð�Ö Ñ}å�Ù�Þ\Ê!ËyÎ�û\Ë&ÎhÒ0Ó�ÊiÐ�å5Ô"ËiÊ�Ô}Òl×
Þ.Ð�Ñ}Ó�Ñ)ËyÑ"Í
×)Ê�Ù�ËyÐ�Î�Þ.Ó�ÎhÑ"ÒlÙ�å�Ñ0Ð�Ó�ÉlÊ�Ù�Ê+ËyÑ0Ö,Þ�Ñ"ÒlÊiÒ�Ó�Ù�ÝKJvÉ.ÊiÐ�Ê�Ô0Ù�Ó�É.Ê+Þ.ß.Ð�Þ\Ñ�ÙGÊ2Ñ"å&ËrÉ\Ô}Þ)Ó�ÊiÐ=-_é�Ô"Ù�Ó�ÑõÙ�É.Ñzé�ÉlÑzé
� 2�æ C $�ËyÑ0ß.ÍÏ×jÚ\ÊAÎhÒlÙGÓ�Ô"Ò0Ó�ÎhÔ}Ó�Ê!×bå�Ñ0Ð�Ô�àzÔ}Ð�ÎhÊyÓQÌ]Ñ"åfÖ�ÎÏ×.×)ÍhÊié�Ô}Ð�ÊAÔ}ÐrËrÉ.Î�Ó�Ê�ËyÓ�ß.Ð�Ê�Ù�èdÓ�ÉlÊAÞ.ß.Ð�Þ\Ñ�ÙGÊ&Ñ"åfÓ�É.ÎÏÙ�Ô"Þ.Þ\Ê�Òl×)Î��
ÎÏÙ�Ó�Ñ�Ù�ÊiÐ�à"ÊãÔ"Ù{Ô,Ð�Êyå�ÊiÐ�ÊiÒ\ËyÊ*å�Ñ"ÐU×)Ê�à"Ê�Í�Ñ0Þ\Ê�Ð�Ùxé{É.Ñ�Ô}Ð�Êãé	Ñ0Ð�çdÎhÒ.Õ,é{Î9Ó�ÉjÔ0ËÛÓ�ßlÔ}Í � 2�æ C $�Î�Ò\ÙQÓrÔ}Ò�Ó�ÎÏÔzÓ�Î�Ñ0ÒlÙiÝ

LNM í OQPR�Aò�ï#S¢@1PCñUT @I�WV�X�Û{ï
Y Ê!ËÛÓ�Î�Ñ0Ò=-)Ý ó Þ.Ð�Ê�Ù�ÊiÒ�Ó�Ê!×�ÎhÒlÙQÓrÔ}Ò�Ó�ÎÏÔzÓ�Î�Ñ0ÒlÙ8Ñ"å:ÓQé	Ñ � 2�æ C $�Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ó�Ö�Ñd×.ß.Í�Ê!ÙiÝ�È�É.ÎÏÙxÙGÊ!ËÛÓ�ÎhÑ"Ò]×.Ê�Ù�ËyÐ�Î�Ú�Ê�Ù�Ó�É.Ê � 48æ
ßlÙ�Ê�×2å�Ñ"ÐUÓ�É.ÊAÓ�Ð�Ô"ÒlÙ�Þ\Ñ0ÐGÓ�Ö�Ñ)×)ß.ÍhÊ�Ù�Î�Ò'×)ÊyÓrÔ}ÎhÍ$Ý*È�É.ÎhÙ � 48æ�Ö�ßlÙGÓ�Ú�Ê~ÎhÖ�Þ.Í�Ê�Ö�ÊiÒ�Ó�Ê!×2ÚdÌ�Ô"Ò�Ì=Ó�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�Ó�Ö�Ñ)×)ß.ÍhÊ�Ù
ÎhÒ�Ó�ÊiÒ\×)Ê�×=Ó�Ñ�Ú�Ê&ßlÙ�Ê�×=é{Î9Ó�É�Ó�É.Ê � 2�æ C $�Î�Ò\ÙQÓrÔ}Ò�Ó�ÎÏÔzÓ�Î�Ñ0Ò�×)ÎÏÙ�ËyßlÙ�ÙGÊ!×bÎhÒ2ËrÉlÔ}Þ.Ó�ÊiÐ�-.Ý
� Ù	Ê��)Þ.ÍhÔ"Î�ÒlÊ�×]ÎhÒjÙGÊ!ËÛÓ�ÎhÑ"Ò=ÜlÝ Ülè�Ó�ÉlÊ*Ð�Ñ"ÍhÊ�Ù	Ñ}åCÓ�É.Ê
Ó�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�ÓxÖ�Ñ)×)ß.ÍhÊ�ÙxÑ0ÒbÓ�É.Ê*ë�ZqÔ"Òl×�ë�[ Ô}Ð�Ê*Ê�Ù�ÙGÊ�Ò0Ó�ÎhÔ"Í�ÍhÌ

ÎÏ×)ÊiÒ�Ó�ÎhË�Ô}Í3è0é{Î�Ó�É�Ó�É.Ê�Ê��)ËiÊiÞ)Ó�Î�Ñ0Ò,Ó�ÉlÔ}ÓxËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò\Ù8Ô}Ð�ÊUÔ}ÍhéxÔáÌ)ÙfÎhÒ.Î�Ó�ÎÏÔzÓ�Ê!×�ÚdÌ�Ó�É.Ê�ë Z�Ý\$�Ô0ËrÉ�Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�ÓfÖ�Ñ)×)ß.ÍhÊ
ÎhÖ�Þ.Í�Ê�Ö�ÊiÒ�Ó�Ù�Ó�É.Ê,Ù�Ô"Ö�Ê�×)Ñzé{ÒlË�Ô}ÍhÍ � 4�æÛè\Õ0Î�à0ÊiÒ2ÚdÌ�Ó�É.Ê C å�ßlÒlËÛÓ�Î�Ñ0Ò'×)Ê!ËyÍÏÔ}ÐrÔzÓ�ÎhÑ"Ò\ÙUÙGÉlÑzé{Ò�ÎhÒ2ûlÕ0ß.Ð�Ê]F*Ý�^0ÝG$�Ô"ËrÉ
å�ß.Ò\ËÛÓ�ÎhÑ"Ò�Ð�ÊiÓ�ß.Ð�ÒlÙAW�ÊiÐ�Ñ�Ñ"ÒõÙ�ßlË�ËyÊ�Ù�Ù�Ô"Òl×_Ò.Ñ0Ò)â3W�ÊiÐ�Ñ2Ñ"Ò_å5Ô"Î�Íhß.Ð�Ê"Ý+ÈCÐ�Ô"ÒlÙ�Þ\Ñ0ÐGÓAÖ�Ñ)×)ß.ÍhÊ�Ù,Ô}Ð�Ê�ßlÙ�Ê�×�Ñ0Ò.Í�Ì¢ÚdÌ+Ó�É.Ê
ë 2�Ô"Òl×�ÉlÔáà0Ê�Ò.Ñ=Ó�ßlÒ.Î�ÒlÕ�Ñ0Ð
ßlÞ�Ë�Ô}ÍhÍ � 48æQÙ�Ý]$�Ô0ËrÉ+Ñ}å	Ó�É.Ê~å�ß.ÒlËyÓ�ÎhÑ"ÒlÙ&Ù�É.Ñzé{Ò'Î�Ò+ûlÕ"ß.Ð�Ê_F
Ý`^AÓrÔ}ç0Ê�ÙãÔ"Ù
Î9ÓrÙ*ûlÐrÙQÓ
ÞlÔ"Ð�Ô"Ö�ÊyÓ�Ê�ÐxÔAÓ�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ó�Ó�Ñ,é{É.ÎÏËrÉ]Ó�É.ÊãÑ"Þ�ÊiÐrÔzÓ�ÎhÑ"Ò=Ô}Þ.Þ.ÍhÎhÊ�Ù�ÝfÈ�ÉlÊ�å�ß.Ò\ËÛÓ�ÎhÑ"Ò\Ù�Ó�Ñ,Ù�Ôáà"Ê*Ô}Òl×]Ð�Ê!ÙQÓ�Ñ"Ð�Ê
ÙGÓ�ÔzÓ�Ê�å�Ñ0Ð�Ó�É.Ê
Ó�Ð�Ô"ÒlÙGÞ�Ñ"Ð�ÓfÓ�Ô"ç"Ê{Ô*Þ\Ñ0Î�Ò�Ó�Ê�ÐfÓ�Ñ&Ô}Ò�Ñ0Þ\Ê�Ò�ûlÍhÊ{é{É.Ê�Ð�ÊxÓ�ÉlÊUÙQÓrÔzÓ�Ê�ÎhÒ)å�Ñ"Ð�Ö�ÔzÓ�Î�Ñ0Ò~ÎÏÙfé{Ð�Î�ÓGÓ�ÊiÒ�Ô}Ò\×~Ð�Ê�Ô0×:ÝCÈ�ÉlÊ	å�ßlÒlËÛÓ�Î�Ñ0ÒlÙ
Ó�Ñ]ÙGÊ�Òl×2Ô}Òl×�Ð�Ê�ËiÊiÎhà"Ê&×.ÔzÓrÔ~Ó�Ô}ç0ÊAÔ"Ù{Þ\Ô}ÐrÔ}Ö�ÊyÓ�ÊiÐ{Ô_48Ð�Ñ}Ó�Ñ)ËiÑ"Í�a*ÔzÓrÔIbUÒ.Î�Ó~øc4daeb*ùUËyÐ�Ê�Ô}Ó�Ê!×bÚdÌ]Ó�É.Ê�ë 2�Ýf$%�.ËyÊ�Þ)Ó
å�Ñ0Ð
Ô C Ì)ËiÍ�ÎÏËgD{Ê!×)ß.Òl×.Ô"ÒlËyÌ C É.Ê!Ërç¢ø C D C ù�Ó�Ñ=à"Ê�Ð�Î�å�Ì�×lÔzÓ�Ô]Î�Ò�Ó�Ê�Õ"Ð�Î9ÓQÌ0èlÓ�É.ÊAÓ�Ð�Ô"ÒlÙ�Þ\Ñ0ÐGÓUÖ�Ñ)×)ß.ÍhÊ�Ù�Ó�Ð�Ê�Ô}Ó�Ó�ÉlÊ~ë 2
49aEb�Ù�Ô"Ù�Ñ"Þ\Ôh6�ß.Ê*ÊiÒ�Ó�Î�Ó�ÎhÊ�Ù�Ó�ÉlÔzÓUÔ"Ð�ÊãÊ��.ËrÉlÔ"Ò.Õ"Ê!×�Ú�ÊyÓQéxÊiÊiÒ�Ó�É.Ê&ë 2�ËyÑ0Ö,Þ�Ñ"ÒlÊiÒ�Ó�Ù�Ý�È�É.Ê*ÓQÌ�Þ�Ê�Ù{Ô"Òl×bå�Ñ"Ð�Ö�Ô}Ó�Ù�Ñ"å
Ó�É.ÊAë 2i49aEb�ÙUÔ"Ð�Ê&×)Ê!Ù�ËiÐ�ÎhÚ�Ê�×=Î�Ò2Ù�Ê�ËÛÓ�Î�Ñ0Ò�F*Ý ó Ý ÜlÝ
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ü{ý$þ\ÿ�����������
fæoÒ�Ó�Ê�ÐGå5Ô0ËyÊ*å�Ñ"ÐUÈCÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓ{ë2Ñ)×)ß.ÍhÊ�Ù�ø C ù

�7�¡ ¢ ¤£�¥h¦¡§©¨¤ª�«� ¡¨\ f§¬� ©¦f¨h��«�£¯®\¦© ¢°� ¤£d±�² [�³¤´ °�µ\¶·
È�É.ÎÏÙãå�ß.Ò\ËÛÓ�ÎhÑ"Ò�Ð�Ê�Ô0×.Ù*Ó�ÉlÊ�Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ót¸ Ù&ÙQÓrÔzÓ�Ê�å�Ð�Ñ"Ö?Ó�É.Ê]Ù�ß.Þ.ÞlÍ�ÎhÊ�×¢ûlÍhÊ�ÉlÔ"Òl×)ÍhÊ"Ý=È�ÉlÊ�ûlÍ�ÊbÖ�ßlÙGÓAÚ\ÊbÑ"Þ�ÊiÒ�Ô}Òl×
Ð�Ê�Ô0×)Ì�å�Ñ0Ð&Ð�Ê!Ô"×)ÎhÒ.ÕlÝ=È�É.ÊbÙGÓ�ÔzÓ�Ê�ÎhÙ�×)Ê�Ù�ËyÐ�Î�Ú�Ê�×¢ÎhÒõÙGÊ!ËÛÓ�Î�Ñ0Ò¢Ü\Ý Ü\Ý ¹lÝbÈ�É.ÎÏÙãå�ß.ÒlËyÓ�ÎhÑ"Ò�Ö~ßlÙQÓ~Ú\Ê]Ë�Ô}ÍhÍ�Ê!×'Ú�Êyå�Ñ0Ð�Ê�Ó�É.Ê
Ó�Ð�Ô"ÒlÙGÞ�Ñ"Ð�Ó{ÎhÙ{ÙGÓ�Ô"ÐGÓ�Ê�×:ÝfæäÓUÐ�ÊyÓ�ß.Ð�Ò\Ù�WiÊiÐ�Ñ�Ñ"ÒjÙGß\ËiËyÊ!Ù�Ù{Ô"Òl×=Ò.Ñ"Ò)âäWiÊ�Ð�Ñ,Î�åCÓ�É.ÊAÙQÓrÔzÓ�ÊãËiÑ"ß.ÍÏ×�Ò.Ñ}Ó{Ú�Ê&Ð�Ê!Ô"×:Ý

�7�¡ ¢ ¤£�¥�º©¦»�� f§¯«� f¨\ f§¬� ©¦f¨��»«�£¯®\¦¤ ;°� ¤£9±�² [�³¤´ °�µ\¶·
È�É.ÎÏÙ,å�ß.ÒlËyÓ�ÎhÑ"Ò�Ð�Ê�Ô"×lÙ�Ó�É.ÊjÓ�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�Ót¸ Ù�ÙQÓrÔzÓ�Ê�å�Ð�Ñ"Ö Ó�É.Ê�Ù�ß.Þ.Þ.ÍhÎ�Ê!×õû\Í�Ê2ÉlÔ"Òl×)ÍhÊ"ÝvÈ�É.Ê2ÙGÓ�ÔzÓ�ÊjÎhÙ�×)Ê!Ù�ËiÐ�ÎhÚ�Ê�× Î�Ò
Ù�Ê�ËyÓ�ÎhÑ"Ò�Ü\Ý Ü\Ý ¹lÝ�È�É.ÎÏÙUå�ß.Ò\ËÛÓ�ÎhÑ"Ò'Ö�ßlÙGÓ
Ú�Ê~Ë�Ô}ÍhÍ�Ê!×�ÔzåúÓ�ÊiÐ
Ó�É.Ê�Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ó
ÉlÔ0ÙUÚ�ÊiÊiÒ¢ÙQÓ�Ñ"Þ.Þ�Ê�×�Ý�æäÓãÐ�ÊiÓ�ß.Ð�ÒlÙUW�ÊiÐ�Ñ]Ñ"Ò
Ù�ßlËiËiÊ�Ù�Ù{Ô}Òl×=Ò.Ñ0Ò)â3W�ÊiÐ�Ñ~Î�åeÓ�É.ÊAÙGÓ�Ô}Ó�ÊAËyÑ0ß.ÍÏ×bÒ.Ñ"Ó{Ú\Ê&é{Ð�Î9Ó�Ó�Ê�Ò�Ý

�7�¡ ¢ ¤£�¥f«� f¨\¦© ¼¬( ©¦f¨h�»«7£¯®\¦© ¢°� ¤£·
È�É.ÎÏÙ�å�ßlÒlËÛÓ�Î�Ñ0Ò�Î�Ò.Î�Ó�ÎÏÔ}ÍhÎÏÙGÊ!ÙfÓ�É.ÊUÓ�ÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓ�ÎhÒ�6�ß.Ê�ÙGÓ�ÎhÑ"Ò�ÝfÈ�É.ÎÏÙ�ÎhÒ�à0Ñ"Íhà"Ê!ÙfÑ"Þ�ÊiÒ.ÎhÒ.ÕãÓ�ÉlÊ�×)ÊiàdÎÏËyÊUÔ"Òl×�½áÑ0Ð�Î�ÒlÎ9Ó�ÎhÔ"Í�ÎÏÙGÎhÒ.Õ
Ó�É.Ê,×.Ð�Îhà"Ê�Ð�å�Ñ0Ð�Ó�É.Ê~ßlÒl×)ÊiÐ�ÍhÌ�ÎhÒ.Õ�ËyÑ"Ö�Ö~ß.Ò.ÎÏËiÔzÓ�Î�Ñ0ÒlÙUÎhÒ�Ó�Ê�ÐGå5Ô0ËyÊ"ÝãæäÓãÖ�ÔáÌjÔ"ÍhÙ�Ñ]ÎhÒdà"Ñ"Íhà"Ê~ÙGÊiÓGÓ�ÎhÒ.ÕjËyÑ0Ö,Ö~ß.Ò.ÎÏËiÔ}Ó�ÎhÑ"ÒlÙ
ÞlÔ"Ð�Ô"Ö�ÊyÓ�Ê�Ð�Ù{ø$ÙGß\ËrÉ�Ô0Ù8Ù�Þ\Ê�Ê�×�Ô}Ò\×~Ê�Ð�Ð�Ñ"Ð8ËiÑ"Ð�Ð�Ê!ËÛÓ�Î�Ñ0Ò~ÞlÔ"Ð�Ô"Ö�ÊyÓ�Ê�Ð�ÙrùCÚlÔ"Ù�Ê�×,Ñ0Ò~Ó�É.Ê�ÙGÓ�Ô}Ó�Ê{Ñ}åtÓ�É.Ê{Ó�ÐrÔ}Ò\ÙGÞ�Ñ"Ð�Ó�ÝCæäå�Ó�É.Ê
Ó�Ð�Ô"ÒlÙGÞ�Ñ"Ð�Ó�é�Ô"Ù8ÙGÓ�Ô"ÐGÓ�Ê�×�Ù�ßlËiËiÊ�Ù�ÙQå�ßlÍ�ÍhÌ"è0Ó�É.Ê�å�ß.ÒlËyÓ�ÎhÑ"Ò]Ð�ÊyÓ�ß.Ð�Ò\Ù�WiÊ�Ð�Ñ\è0Ô}Ò\×�Ó�É.ÊUÓ�ÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓ	ÎhÙ�Ð�Ê!Ô"×)Ì~Ó�ÑAÚ�Ê�ß\ÙGÊ!×,å�Ñ"Ð
Ù�ÊiÒl×.Î�Ò.Õ�Ô"Òl×�Ð�Ê!ËyÊiÎhàdÎ�ÒlÕ:49aEb�Ù�Ý8æäåeÓ�É.ÊãÓ�Ð�Ô"ÒlÙ�Þ\Ñ0ÐGÓ{ËyÑ0ß.Íh×�Ò.Ñ"Ó{Ú\ÊAÙGÓ�Ô"ÐGÓ�Ê�×:èdÓ�É.Êãå�ß.ÒlËyÓ�ÎhÑ"ÒjÐ�ÊiÓ�ß.Ð�ÒlÙ�Ò.Ñ0Ò)âäWiÊiÐ�ÑlÝ

�7�¡ ¢ ¤£�¥f«� f®h£¾¬� ¤¦f¨h�»«�£f®\¦© ;°� ¤£·
È�É.ÎÏÙ�å�ßlÒlËÛÓ�Î�Ñ0Ò]ÙGÉdß)ÓrÙ8×)Ñzé{Ò,Ó�É.ÊUÓ�ÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓ�ÎhÒ�6�ß.Ê�ÙGÓ�ÎhÑ"Ò�ÝfÈ�É.ÎÏÙ8ÎhÒdà"Ñ"Íhà"Ê!Ù�ËyÍhÑ0Ù�Î�ÒlÕ
Ó�É.Ê�×)Ê�àdÎhËiÊUÔ}Òl×�Ð�ÊiÍhÊ�Ô0ÙGÎhÒ.Õ&Ô}ÒdÌ
Ð�Ê�Ù�Ñ"ß.ÐrËyÊ!Ù8Ð�ÊiÍÏÔzÓ�Ê�×�Ó�Ñ�Ó�É.ÊãËyÑ"Ö�Ö~ß.Ò.ÎÏËiÔzÓ�Î�Ñ0ÒlÙ	Î�Ò�Ó�Ê�ÐGå5Ô0ËyÊ*Î�Ò�6�ß.Ê�ÙGÓ�ÎhÑ"Ò�Ý � åúÓ�ÊiÐ�Ó�É.Ê
Ó�ÐrÔ}ÒlÙ�Þ\Ñ0ÐGÓxÉlÔ"ÙxÚ�ÊiÊ�Ò�ËiÍ�Ñ�ÙGÊ!×:è0Î�Ó

ó -h¿



Ë�Ô}Ò�Ò.ÑAÍhÑ"Ò.Õ0ÊiÐ�Ú�ÊUßlÙ�Ê�×,Ó�ÑAÙGÊ�Òl×�Ñ"Ð8Ð�Ê�ËiÊiÎhà"Ê+49aEb�Ù�Ý�æäåtÓ�É.Ê{Ó�Ð�Ô"ÒlÙ�Þ\Ñ0ÐGÓ8é�Ô"Ù�ÙGÓ�Ñ0Þ.Þ\Ê!×�ÙGß\ËiËyÊ!Ù�ÙGå�ß.ÍhÍ�Ì0è}Ó�É.Ê{å�ß.ÒlËyÓ�ÎhÑ"Ò
Ð�ÊyÓ�ß.Ð�Ò\Ù�WiÊiÐ�Ñlè)Ñ"Ó�É.Ê�Ð�é{ÎÏÙ�Ê*Ô,Ò.Ñ0Ò)â3W�ÊiÐ�Ñ~àzÔ"Í�ß.Ê&ÎÏÙ�Ð�ÊyÓ�ßlÐ�Ò.Ê!×:Ý

�7�¡ ¢ ¤£�¥fÀ�®h�©�¯§¯À� Á¬� ©¦¡¨h�»«�£¯®h¦© ;°� \£·
È�É.ÎÏÙ�å�ßlÒlËÛÓ�Î�Ñ0Ò,Ñ0Ò.ÍhÌ�Ê��)ÎÏÙQÓrÙ�Ñ"Ò�Ó�É.ÊUë Z�ÝhJvÉ.Ê�Ò�Î�Òdà"Ñ0ç"Ê!×:èzÓ�ÉlÊ{Ó�ÐrÔ}ÒlÙ�Þ�Ñ"Ð�Ó�Ô}ÓGÓ�ÊiÖ�Þ)Ó�Ù8Ó�ÑAËiÑ"Ò.Ò.Ê!ËÛÓ�Ó�ÑAÔ&ë�[,Ý\Z�Ñzé
Ó�É.ÎhÙ8ÎhÙ�×)Ñ0Ò.Ê{×)ÊiÞ�ÊiÒ\×.Ù�Ñ"Ò~Ó�ÉlÊ�ËrÉ\Ô}ÐrÔ"ËÛÓ�ÊiÐ�ÎhÙGÓ�ÎÏËiÙCÑ}å\Ó�É.Ê{ßlÒl×)ÊiÐ�ÍhÌ�ÎhÒ.Õ&ËyÑ0Ö�Ö�ß.Ò.ÎÏËiÔ}Ó�ÎhÑ"ÒlÙeÎhÒ�Ó�ÊiÐ�å5Ô"ËiÊ"ÝCæäå\Ó�É.Ê�Î�Ò�Ó�Ê�ÐGå5Ô0ËyÊ
ÎÏÙ*Ñ}å8Ó�É.Ê�Þ\Ñ0Î�Ò�ÓGâ3Ó�Ñ"â3Þ�Ñ"ÎhÒ�Ó
àzÔ}Ð�ÎhÊyÓQÌõø�Ê0Ý Õ\Ý�è�Ô=ÙGÊ�Ð�ÎÏÔ}ÍeÍhÎ�Ò.ç.ùyè�Ô=ËiÑ"Ò.ÒlÊ�ËÛÓ�Î�Ñ0Ò+ÔzÓ�Ó�Ê�Ö,Þ.Ó&Ù�ÎhÖ,ÞlÍ�Ì2ÎhÒdà"Ñ"Íhà"Ê!Ù�ËrÉ.Ê!ËrçdÎ�Ò.Õ=Î9å
Ó�É.ÊiÐ�Ê=ÎÏÙ�Ô}Ò÷ë�[ Ô}Ó~Ó�É.ÊjÑ}Ó�É.ÊiÐ,ÊiÒl× Ñ}å�Ó�É.ÊjÍhÎ�Ò.çtÝ æäå�Ó�ÉlÊ=ÎhÒ�Ó�ÊiÐ�å5Ô"ËiÊ=Õ0Î�à0Ê�Ù,Ô"Ë�ËyÊ�Ù�Ù�Ó�Ñ�Ô+Òdß.Ö~Ú\Ê�Ð�Ñ}å
×)Ê�àdÎhËiÊ�Ù
é{Î�Ó�É.ÎhÒ Ô"ÒõÔ}Ð�Ê�Ô�ø5Ê"Ý ÕlÝhèÂF	Íhß.ÊiÓ�ÑdÑ}Ó�É\ùÛè8ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ò.Õ�Ó�Ñ'Ô+ë�[ Ö�ÔáÌ'ÎhÒdà"Ñ"Íhà"ÊbßlÙGÎhÒ.Õ+Ô+×)ÎhÙ�ËyÑzà0ÊiÐ�Ì�ÓQÌdÞ�ÊbÞ.Ð�Ñ}Ó�ÑdËiÑ"Í
Ó�ÑjÙ�ËiÔ"Ò2Ó�ÉlÊ,àdÎÏËyÎhÒ.Î�ÓQÌ2å�Ñ"Ð&Ô=É.Ñ0ÙGÓ
Ó�ÉlÔzÓ&ÎÏÙ*é{Î�ÍhÍ�ÎhÒ.Õ=Ó�Ñ2Ù�ÊiÐ�à"Ê~Ô0ÙãÔ=ë�[,Ý�È�ÉlÊ�Ó�Ð�Ô"ÒlÙGÞ�Ñ"Ð�ÓãÖ�ÔáÌ2Ô"ÍhÙ�Ñ�Ô}ÓGÓ�ÊiÖ�Þ)ÓãÓ�Ñ
ËiÑ"Ò.Ò.Ê!ËÛÓ&Ó�Ñ�Ô=Þ\Ô}Ð�Ó�ÎÏËyß.ÍÏÔ}Ð�ø�Ò\Ô}Ö�Ê�×lùAë�[ØÓ�É.Ð�Ñ"ß.Õ0É+Ó�É.Ê�Î�Ò�Ó�ÊiÐ�å5Ô"ËyÊ0Ý]È�É.ÎÏÙ&ÎhÙãß\ÙGÊiå�ß.Í�é{É.Ê�Ò¢Ó�É.Ê�ÎhÒ�Ó�ÊiÐ�å5Ô"ËiÊ2ø�Ê"Ý ÕlÝhè
$�Ó�É.ÊiÐ�Ò.ÊiÓAÑ"Ð][ Y ë+ù*Õ0Î�à0Ê�ÙãÔ"Ë�ËyÊ!Ù�Ù*Ó�ÑjÔ�Þ�Ñ}Ó�ÊiÒ�Ó�ÎÏÔ}ÍhÍ�Ì+ÍhÔ"Ð�Õ0Ê~Òdß.Ö~Ú\Ê�ÐAÑ}å�ë�[ãÙiÝ]È�ÉlÊ~å�ßlÒlËÛÓ�Î�Ñ0Ò¢Ð�ÊyÓ�ß.Ð�ÒlÙãWiÊ�Ð�Ñ�Î9å
Ô�ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ñ0Ò�é�Ô"ÙUÊ�ÙGÓ�Ô}ÚlÍ�ÎÏÙGÉlÊ�×:èlÔ}åúÓ�Ê�ÐUé{É.ÎÏËrÉ�49aeb
Ù�Ë�Ô}ÒjÚ\Ê~ÙGÊ�Ò0Ó�Ó�Ñ�Ó�ÉlÊ�ËyÑ0Ð�Ð�Ê�Ù�Þ\Ñ0Òl×)Ê�Ò0ÓUë�[,Ý�È�É.Êãå�ß.ÒlËyÓ�ÎhÑ"Ò
Ð�ÊyÓ�ß.Ð�Ò\Ù�Ò.Ñ"Ò)âäWiÊ�Ð�Ñ,Î�åeÒ.Ñ�ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ñ0Ò=é�Ô"Ù�Ê!ÙQÓrÔ}Ú.ÍhÎhÙ�É.Ê!×:Ý
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ü{ý5þ�ÿ������W�"!#
�æoÒ�Ó�ÊiÐ�å5Ô"ËiÊ�å�Ñ0ÐUë 2
MH
C Ñ"Ö�Þ\Ñ0Ò.ÊiÒ�ÓAø C ù

Ù�Þ\Ê!ËyÎ�ûlÊ�×+Î�Ò+Ó�É.Ê «h§\¦¤Æ¯¥¤¨¤ª©ª\¦ ÞlÔ}ÐrÔ}Ö�ÊyÓ�ÊiÐ!Ý � ÍhÑ"Õ"ÎÏËiÔ"ÍeËiÑ"Ò.ÒlÊ�ËÛÓ�Î�Ñ0Ò�ÎÏ×)ÊiÒ�Ó�Î�ûlÊ�Ð
ÎÏÙãËyÐ�Ê�ÔzÓ�Ê�×2Ú�ÊyÓQéxÊiÊ�Ò�Ó�É.Ê,ë�2
MHÔ"Òl×jë 2

MG
×.Ô}Ê�Ö,Ñ0ÒlÙxÓ�Ñ�ÎÏ×)Ê�Ò0Ó�Î9å�ÌbÓ�É.ÊAËiÑ"Ò.ÒlÊ�ËÛÓ�Î�Ñ0Ò�Ý

�7�¡ 3ì�7�fª5¬t�7�¡ í«�®¯À�Ä¡µ©ª%± «� ©¦¤Å�À� K«h®¯À�Ä¡¨¤ª©ª¤¦
∗
«h§\¦©Æf¥¤¨¤ª©ª¤¦Â±�«h®fÀ�Ä¯Ø¤§h�¯¥h 3¨¤ª¤ª¤¦¯Ø¤§h�»·

È�É.ÎÏÙ�å�ßlÒlËÛÓ�Î�Ñ0Ò]ÎhÙ�ßlÙ�Ê�×�ÚdÌ,Ô&Ù�ÊiÐ�à"Ê�Ð8Þ.Ð�Ñ)ËyÊ�Ù�Ù�ÔzåúÓ�ÊiÐxÔAÙGÑ)Ërç0ÊyÓ8ÉlÔ0Ù�Ú\Ê�ÊiÒbËiÐ�Ê!ÔzÓ�Ê�×~Ó�ÑAÚlÎ�Òl×�Ó�ÉlÔ}Ó	ÙGÑ)Ërç0ÊyÓ�Ó�Ñ~Ô&Õ"Îhà"Ê�Ò
ÎhÒ�Ó�ÊiÐ�å5Ô"ËiÊ~Ô"Òl×�Þ�Ñ"Ð�Ó
Òdß.Ö~Ú\Ê�Ð*Ù�Þ\Ê!ËyÎ�ûlÊ�×+Î�Ò+Ó�É.Ê «h®¯À�Äf¨¤ª©ª¤¦ ÞlÔ"Ð�Ô"Ö,ÊiÓ�Ê�Ð�Ý*È�É.Ê,ë�2�Ð�ÊiÞ.ÍÏÔ"ËiÊiÖ�ÊiÒ�Ó�Þ�ÊiÐ�å�Ñ"Ð�Ö�ÙUÓ�É.Ê
Ú.ÎhÒl×)ÎhÒ.ÕjÎhÒ�Ó�ÉlÊ�ÙGÓ�Ô"Òl×.Ô"Ð�×jå5Ô0ÙGÉlÎ�Ñ0Ò+Ú.ß)ÓAÔ"ÍhÙ�Ñ=Ù�Ôáà"Ê!ÙUÓ�É.Ê�Ô"×.×)Ð�Ê�Ù�Ù
Ð�Ê760ßlÊ�ÙGÓ�Ê�×2Ó�Ñ2Ô�Ó�ÊiÖ�Þ\Ñ0Ð�Ô"Ð�Ì2×.Ô}Ó�Ô�ÙQÓ�Ð�ß\ËÛÓ�ßlÐ�Ê
é{É.Ê�Ð�Ê�Î�ÓAËiÔ}Ò¢Ú�Ê�Ô0ËiËiÊ�Ù�ÙGÊ!×�ÍÏÔzÓ�Ê�ÐãÎ9åxÓ�É.Ê�Ù�Ñ)Ërç"ÊyÓãÎÏÙãÞ.ÍhÔ0ËyÊ!×�ÎhÒ¢ÍhÎÏÙQÓ�ÊiÒ.ÎhÒ.ÕjÖ�Ñd×.Ê"Ý�È�É.ÎhÙ*å�ßlÒlËÛÓ�Î�Ñ0Ò'ÉlÔ0ÙãÒ.Ñ�Ñ}Ó�ÉlÊiÐ
Ê���Ê!ËÛÓ�Ý�æoÒjÞlÔ"ÐGÓ�ÎhËiß.ÍhÔ"Ð�èlÎ9Ó�ÎÏÙUÒlÑ}ÓUÐ�ÊiÍÏÔáÌ"Ê�×bÓ�Ñ�Ó�É.Ê�ë 2
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×.Ô}Ê�Ö,Ñ0ÒjÚ\Ê!ËiÔ}ß\ÙGÊãÓ�É.Ê�ë 2�Ö�Ô"ç"Ê�ÙUÒ.Ñ�Õ"ßlÔ"Ð�Ô"Ò�Ó�ÊiÊ!Ù�Ô"Ù

Ó�Ñ�Ó�É.Ê&Þ�Ñ"Ð�Ó{Ò�ßlÖ�Ú�ÊiÐUÔ}ÍhÍhÑdË�ÔzÓ�Ê�×=Ñ"Ò=Ó�É.ÊAë�[,Ý

�7�¡ KØ¯�¤«� ¡§h�9¬t�7�© ;«h®¯À�Ä¡µ©ªÂ±��t�¡ ¢ìf¨¯À�Ä¯Ø¤®hî»·
È�É.ÎÏÙxå�ß.ÒlËyÓ�ÎhÑ"ÒjÞ.ÍÏÔ"ËiÊ�ÙxÓ�ÉlÊãÙ�Ñ)Ërç"ÊiÓxÎhÒjÍ�ÎÏÙQÓ�ÊiÒ.ÎhÒ.Õ�Ö�Ñ)×)Ê"è.Ù�ßlËrÉ=Ó�ÉlÔ}ÓUÎ9ÓUËiÔ"Ò�Ô0ËiËiÊiÞ)Ó{ÎhÒlËyÑ0Ö,ÎhÒ.Õ�ËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò\ÙiÝ�È�É.Ê
ë 2�à"ÊiÐrÙ�Î�Ñ0Ò¢Ñ"å	Ó�É.ÎÏÙAå�ß.Ò\ËÛÓ�ÎhÑ"Ò�Þ\Ô"Ù�ÙGÊ!ÙãÓ�É.Ê=ËiÔ}ÍhÍ8Ó�ÑjÓ�É.Ê=ß.Òl×)Ê�Ð�ÍhÌdÎ�ÒlÕ F	Ê�Ð�ç0ÊiÍhÊiÌ Y ÑdËrç0ÊyÓrÙ&Î�Ö�Þ.ÍhÊiÖ�Ê�Ò0ÓrÔzÓ�Î�Ñ0Ò�Ú.ß)Ó
Ô"ÍhÙ�Ñ�ÎhÒ)å�Ñ"Ð�Ö�Ù	Ó�É.Êãë 2

MH
×.Ô"ÊiÖ�Ñ"Ò�Ô}Ú�Ñ"ß)ÓxÓ�ÉlÊ
Þ�Ñ"Ð�ÓxÒdß.Ö~Ú\Ê�Ð&ø�Ñ"ÒbÓ�É.Ê&ë Z*ù8Ñ0Òbé{É.ÎÏËrÉ]Ó�É.Ê&ÙGÊ�Ð�à0ÊiÐ	ÎhÙxÍhÎhÙGÓ�Ê�Ò.Î�ÒlÕlÝ

È�É.Ê,ë 2
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×.Ô"ÊiÖ�Ñ"Ò2Ó�É.ÊiÒ+Ð�Ê760ßlÊ�ÙGÓ�Ù{Ó�ÉlÔzÓ*Ó�ÉlÊ~ë 2
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×.Ô}Ê�Ö,Ñ0Ò�Þ.ÍÏÔ"ËiÊ&Ó�É.Ê,Þ.Ð�Ñ��)Ì=Ù�ÑdËrç0ÊyÓ�ÎhÒ+ÍhÎÏÙQÓ�ÊiÒ.ÎhÒ.ÕbÖ�Ñ)×)Ê
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Ó�ÑbÐ�Ê��lÊ!ËÛÓ�Ó�É.Ê~ÙGÓ�Ô}Ó�Ê~Ñ}å�Ó�ÉlÊ�ÍhÑdË�Ô}ÍeÙGÑ)Ërç"ÊiÓ�ÝGJvÉlÊiÒ+Ô"Ò�Î�Ò\ËyÑ"Ö�ÎhÒ.ÕbËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ñ0Ò�ø�Ê0Ý Õ\Ý�è\å�Ð�Ñ0Ö®Ô}Ò DGZ*ùUÎÏÙ�Ð�Ê�ËiÊiÎhà"Ê!×
Ñ0Ò]Ó�ÉlÊ
Þ.Ð�Ñ��)Ì�ÙGÑ)Ërç"ÊiÓ
ø�ÚdÌ�Ó�É.Ê&ë 2
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×lÔ}ÊiÖ�Ñ0Ò\ùÛèdÎ�ÓxÐ�Ê�Ù�ß.Í�Ó�ÙxÎ�Ò�Ô�ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�Ñ0ÒbÚ�ÊiÎhÒ.Õ,ËiÐ�Ê!ÔzÓ�Ê�×�å�Ð�Ñ"ÖLÓ�ÉlÊãë�2

MH×.Ô"ÊiÖ�Ñ"Ò=Ó�Ñ�Ó�É.ÊAÙ�ÑdËrç0ÊyÓ&ø�Ñ0Ò=Ó�É.ÊAë Z*ùxÑ"Ò�é{É.ÎhËrÉ�Ó�É.Ê&Ö�Ñ"Ú.ÎhÍ�Ê&Ù�ÊiÐ�à"Ê�ÐxÎÏÙ�ÍhÎhÙGÓ�Ê�Ò.Î�ÒlÕlÝ

�7�¡ í¨¯À©Àh§�£¡ Â¬t�7�© ;«h®¯À�Ä¡µ©ªÂ± «� ©¦¤Å»À� K«�®¯À�Äf¨¤ª¤ª¤¦
∗
«�§\¦©Æ¯¥¤¨\ª©ª¤¦9±�«h®¯À�Ä¯Ø\§h��¥h 

∗
¨\ª©ª¤¦¯Ø¤§��·

È�É.ÎÏÙCå�ß.ÒlËyÓ�ÎhÑ"Ò~Ô0ËiËiÊiÞ)ÓrÙCÔ"Ò�ÎhÒlËyÑ0Ö,ÎhÒ.Õ*ËyÑ"ÒlÒ.Ê�ËyÓ�ÎhÑ"ÒAÑ0Ò~Ô�Ù�Ñ)Ërç"ÊiÓCé{É.ÎÏËrÉ�ÉlÔ0Ù�ÞlÐ�Ê�à�ÎhÑ"ß\ÙGÍhÌ
Ú�ÊiÊ�Ò�Þ.ÍÏÔ"ËiÊ�×�Î�Ò~Í�ÎÏÙQÓ�ÊiÒ.ÎhÒ.Õ
Ö�Ñ)×)Ê"Ý&È�É.Ê�ë 2�à"ÊiÐrÙ�Î�Ñ0Ò2Ñ}å8Ó�É.ÎhÙ�å�ß.ÒlËyÓ�ÎhÑ"Ò'ÎhÙãÙ�Î�Ö�Þ.ÍhÌ2Ôbé{ÐrÔ}Þ.Þ�ÊiÐ�å�Ñ"Ð
Ó�É.Ê�ÙGÓ�Ô}Ò\×.Ô}Ðr×jÎ�Ö�Þ.ÍhÊiÖ�Ê�Ò0ÓrÔzÓ�Î�Ñ0Ò+Ñ}å�Ó�É.Ê
¨¯À©Àh§�£¡ Â¬yÚ�· Ñ0Þ\Ê�Ð�Ô}Ó�ÎhÑ"Ò�Ý
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∗
Ø¤®¯Àh¨©Ø¤¨¤ª©ª¤¦Â±�«h®fÀ�Ä¯Ø¤§���¥h 

∗
¨¤ª©ª¤¦fØ¤§h�·

È�É.ÎÏÙ*å�ß.ÒlËyÓ�ÎhÑ"Ò_Ñ"Ú.Ó�Ô}ÎhÒlÙ*Ó�É.Ê�Í�Ñ)Ë�Ô}ÍfÎ�Ò�Ó�ÊiÐ�å5Ô"ËyÊ�Ô0×.×)Ð�Ê�Ù�Ù*Ô"Òl×'Þ\Ñ0ÐGÓ&Òdß.Ö�Ú�ÊiÐãå�Ñ0ÐAÔjÙGÑ)Ërç"ÊiÓ�Ý,È�É.Ê]ë 2÷à"Ê�Ð�Ù�Î�Ñ0Ò+Ñ"å
Ó�É.ÎhÙ{å�ß.ÒlËÛÓ�Î�Ñ0ÒjÎhÙUÔ,é{ÐrÔ}Þ.Þ�ÊiÐxå�Ñ0Ð�Ó�É.ÊAÙGÓ�Ô"Òl×.Ô}Ðr×=Î�Ö�Þ.ÍhÊiÖ�ÊiÒ�ÓrÔzÓ�ÎhÑ"Ò�Ñ}åeÓ�ÉlÊ î¡§\ �«h®¯À�Ä¤�¯¨�Ö»§R¬yÚ�· Ñ0Þ\Ê�Ð�Ô}Ó�ÎhÑ"Ò�Ý
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∗
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∗
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È�É.ÎÏÙ,å�ß.ÒlËyÓ�ÎhÑ"Ò÷Ñ"Ú)ÓrÔ}ÎhÒlÙ,Ó�ÉlÊ�Ð�ÊiÖ�Ñ"Ó�Ê�Î�Ò�Ó�Ê�ÐGå5Ô0ËyÊjÔ"×.×.Ð�Ê!Ù�Ù�Ô}Ò\×õÞ�Ñ"Ð�Ó�Òdß.Ö~Ú\Ê�Ð�å�Ñ"Ð�Ô¢ËyÑ"ÒlÒ.Ê�ËyÓ�Ê�×÷Ù�ÑdËrç0ÊyÓ!Ý È�É.Ê
ë 2�à"Ê�Ð�Ù�ÎhÑ"Ò_Ñ}å{Ó�É.ÎhÙ~å�ß.Ò\ËÛÓ�ÎhÑ"Ò ÎhÙ,Ô�é{ÐrÔ}ÞlÞ\Ê�ÐAå�Ñ"Ð~Ó�ÉlÊ=ÙGÓ�Ô}Ò\×.Ô}Ðr×�ÎhÖ,ÞlÍ�Ê�Ö,Ê�Ò�Ó�ÔzÓ�Î�Ñ0ÒõÑ}å{Ó�É.Ê î¡§\ �«h®¯À�Ä¤�¯¨�Ö»§R¬yÚ�·
Ñ0Þ\Ê�Ð�Ô}Ó�ÎhÑ"Ò�Ý

�7�¡ ÇÀ\Ø¤®¯«�§5¬t�7�¡ ïµ©ª�·
È�É.ÎÏÙ�å�ß.ÒlËÛÓ�Î�Ñ0Ò=ËiÍ�Ñ�ÙGÊ!Ù�Ó�ÉlÊ
Ù�ÑdËrç0ÊyÓ�ÎhÒ�6�ß.Ê!ÙQÓ�Î�Ñ0Ò�ÝfæäÓxËiÔ"Ò]Ú�Ê
ßlÙ�Ê�×]Ñ"Ò]Ù�ÑdËrç0ÊyÓrÙ�Ô}Ò\×�Ñ}Ó�É.ÊiÐ�ûlÍ�Ê*×)Ê�Ù�ËyÐ�ÎhÞ)Ó�Ñ0Ð�Ù�ÝCæäå:Ó�É.Ê
×)Ê!Ù�ËiÐ�ÎhÞ)Ó�Ñ"ÐãÎh×.ÊiÒ�Ó�Î�ûlÊ�Ù&Ô�Ù�ÊiÐ�à"ÊiÐãÙ�ÑdËrç0ÊyÓ!ètÓ�É.Ê�ë 2÷à"Ê�Ð�Ù�ÎhÑ"Ò�Ñ"å�Ó�ÉlÎhÙ*å�ß.Ò\ËÛÓ�ÎhÑ"Ò¢Ð�Êt6�ß.Ê�ÙGÓ�Ù
Ó�É.Ê�ë 2
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×.Ô"ÊiÖ�Ñ"Ò+Ó�Ñ

Ð�Êt6�ß.Ê!ÙQÓxÓ�É.Ê&ë 2
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×.Ô"ÊiÖ�Ñ"ÒbÓ�Ñ�ËyÍhÑ0Ù�Ê
Ó�É.ÊãÞ.Ð�Ñ��)Ì�Ù�Ñ)Ërç"ÊiÓxÑ0Ò]Ó�ÉlÊãë�[,Ý � åúÓ�Ê�Ð{Ó�É\ÔzÓ�èdÓ�É.Ê&ÙQÓrÔ}Òl×lÔ}Ðr×]ÎhÖ,ÞlÍ�Ê�Ö,Ê�Ò)â
ÓrÔzÓ�ÎhÑ"ÒbÑ}å À\Ø¤®f«h§5¬yÚ�· ÎhÙ	ÎhÒ�à0Ñ"ç0Ê�×,Ó�Ñ,ËyÍhÑ0Ù�Ê{Ó�ÉlÊ*Ù�ÊiÐ�à"Ê�Ð�ÙGÑ)Ërç0ÊyÓ�Ñ0Ò�Ó�É.Êãë Z�Ý0æäå�Ó�É.Ê
×.Ê�Ù�ËyÐ�Î�Þ)Ó�Ñ"Ðx×)ÑdÊ�Ù	Ò.Ñ}ÓxÎh×)Ê�Ò�Ó�Î�å�Ì
Ô�Ù�ÊiÐ�à"ÊiÐ{Ù�Ñ)Ërç"ÊyÓ!èdÓ�É.ÊAË�Ô}ÍhÍ:ÎhÙ�Þ\Ô"Ù�ÙGÊ!×]Ó�Ñ~Ó�É.ÊAÙGÓ�Ô}Ò\×.Ô}Ðr×bÎhÖ�Þ.ÍhÊiÖ�ÊiÒ�Ó�Ô}Ó�ÎhÑ"Ò�Ñ}å À\Ø\®¯«h§5¬yÚ¯· Ý

 ©×¤£¯§\ª¡§¤µÕÆf®���ªU¬�° X\ð ²»·¬��7�¡ ñ«h®¯À�Ä©µ©ªÂ± À�¶f¨\¦ñ°��¯§hº�¥tÖ�î¯¥��¯¨7Ö»§%±��7�¡ ò�¯§hº�¥�£¯®\¦© »·#ó
�7�¡ í¨¤ª©ªf¥¡Àh¨¡Ø©Ø�ìf¨¯À�ÄÂ¬t�t�© ò«h®¯À�Ä©µ©ªÂ± X\ð ²ñÀ�ì¡µ�·
È�É.ÎÏÙãå�ß.Ò\ËÛÓ�ÎhÑ"Ò�ÎÏÙ&Ò.Ñ"Ó&å�Ñ"ß.Ò\×'ÎhÒ_Ó�ÉlÊ�F	Ê�Ð�ç0ÊiÍhÊiÌ Y ÑdËrç0ÊyÓrÙ � 48æÛÝCæäÓAÐ�Ê�Õ"ÎÏÙQÓ�ÊiÐrÙ*Ô2Ë�Ô}ÍhÍ�Ú\Ô"Ërç2å�ß.Ò\ËÛÓ�ÎhÑ"Ò¢å�Ñ0Ð�ÔjÕ"Îhà"Ê�Ò
Ù�Ñ)Ërç"ÊyÓ!Ý�æäåAÓ�É.ÊiÐ�Ê+ÎÏÙjÔ�ËrÉlÔ"Ò.Õ"Ê+Î�Ò¹ËiÑ"Ò.ÒlÊ�ËÛÓ�Î�àdÎ�ÓQÌ ø�Î3Ý Ê0Ý�è*Ô�ËyÑ0Ò.Ò.Ê!ËÛÓ�ÎhÑ"Ò¹Ú\ÊiÓQé	Ê�ÊiÒvÓ�É.Ê¢ë�Z¨Ô"Òl×�ë�[·ÎÏÙ=Í�Ñ�ÙQÓ
Ñ0ÐAËyÐ�Ê�ÔzÓ�Ê�×lù
Ó�ÉlÔzÓ�Ô���Ê!ËÛÓrÙãÓ�É.Ê]Ù�Ñ)Ërç"ÊiÓãÎhÒ�6�ß.Ê�ÙGÓ�ÎhÑ"Ò�è�Ó�É.Ê]ë�2
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ÍhÎ�ÚlÐ�Ô"Ð�Ì�é{ÎhÍhÍ8Î�Òdà0Ñ"ç"Ê~Ó�ÉlÊbËiÔ"Í�ÍhÚlÔ"Ërçjå�ßlÒlËÛÓ�Î�Ñ0Ò�è

ÞlÔ0Ù�Ù�ÎhÒ.Õ,Ó�É.Ê&Ò.Ê�é�ËiÑ"Ò.Ò.Ê!ËÛÓ�Î�àdÎ�ÓQÌbÙQÓrÔzÓ�ÊAÔ"Ù�ÞlÔ"Ð�Ô"Ö,ÊiÓ�Ê�Ð�Ù�Ý
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�7�¡ ;ª¡§¡Ø¤§h f§¡¥fÀh¨©Ø©Ø�ì¯¨¯À�Ä%¬t���¡ ò«h®¯À�Ä¡µ¤ª�·
È�É.ÎÏÙ�å�ß.Ò\ËÛÓ�ÎhÑ"ÒjÐ�ÊiÖ�Ñzà"Ê!Ù	Ô�ÞlÐ�Ê�à�ÎhÑ"ß\ÙGÍhÌ�Ð�Ê�Õ"ÎÏÙQÓ�ÊiÐ�Ê�×=ËiÔ}ÍhÍhÚlÔ"Ërç�å�ß.Ò\ËÛÓ�ÎhÑ"Ò�Ý

Ï D$^{D$^ �ÑÐ
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����R
PGRU�La0R	O)N�k.`rc�stN
� Ù,×.ÎhÙ�ËyßlÙ�Ù�Ê�×õÎhÒ Ù�Ê�ËyÓ�ÎhÑ"Ò ÜlÝ¥-)Ý ÜlèeÓ�É.Ê2ë 29¸ Ù~Ó�ß.Ò.ÎhÒ.Õ � 48æ�ÎÏÙ~Î�Ò�Ó�Ê�Òl×)Ê!×õÓ�Ñ¢Ô"Í�ÍhÑzéØÔ}Ò�Ê��dÓ�ÊiÐ�ÒlÔ"Í*ø5Ò.Ñ"Ò)â � 2�æ C $	ù
ËiÑ"Ö�Þ\Ñ0Ò.ÊiÒ�Ó{ø5Ù�ßlËrÉ~Ô0ÙfÔ
ËiÑ"Ò)ûlÕ0ß.ÐrÔzÓ�ÎhÑ"ÒãÓ�ÑdÑ"Íúù�Ó�Ñ
Ö�Ñ0Ò.Î9Ó�Ñ"ÐfÔ}Òl×~ËyÑ0Ò0Ó�Ð�Ñ0Í�ËiÊiÐ�Ó�Ô"Î�Ò,Ô"Ù�Þ\Ê!ËÛÓ�ÙeÑ"å.Ó�É.Ê{ë 29¸ ÙeÑ0Þ\Ê�Ð�Ô}Ó�ÎhÑ"Ò�Ý
� Í9Ó�É.Ñ"ß.Õ0É�å�ß.ÒlËyÓ�ÎhÑ"Òb×)Ê!ËyÍÏÔ}ÐrÔzÓ�Î�Ñ0ÒlÙ�Ô}Ð�Ê{Þ.Ð�Ñzà�ÎÏ×)Ê!×�å�Ñ0Ð�Ó�ÉlÊ{Ó�ß.ÒlÎ�Ò.Õ � 48æÛè"Ó�É.Ê�Ì~É\Ôáà"Ê{Ò.Ñ"Ó�Ú\Ê�ÊiÒ�ÎhÖ�Þ.Í�Ê�Ö�ÊiÒ�Ó�Ê!×]Ô}Òl×
Ó�É.Êbë 2vÎhÖ�Þ.ÍhÊiÖ�ÊiÒ�Ó�Ô}Ó�ÎhÑ"Òõ×)ÑdÊ!Ù&Ò.Ñ}Ó,Ëyß.Ð�Ð�Ê�Ò�Ó�ÍhÌ+Õ0Ô}Ó�É.Ê�Ð�ÙGÓ�ÔzÓ�ÎhÙGÓ�ÎÏËiÙ�Ô}Ú�Ñ"ß)ÓAÓ�É.Ê]Þ�ÊiÐ�å�Ñ"Ð�Ö�Ô}ÒlËiÊ�Ñ}åxÓ�É.Ê�×)Î&�tÊiÐ�ÊiÒ�Ó
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Ð�ÊiÖ�Ñ}Ó�Ê]ÙGÑ)Ërç0ÊyÓãÎh×)Ê�Ò�Ó�Î�ûlÊiÐbø «h®fÀ�Äf§\ ¯¥f��ª ù�å�Ñ0ÐAÊ�Ô0ËrÉ¢ë�2vÙGÑ)Ërç"ÊiÓ�Ý]È�É.Ê�å�Ñ0Ð�Ö�Ê�Ð&ÎhÙ&àzÔ"Í�ÎÏ×'Ó�ÑjÓ�ÉlÊ�ÞlÔ}Ð�ÓQÌ+Ù�ÊiÒl×)ÎhÒ.Õ
Ó�É.ÊãÖ,Ê!Ù�Ù�Ô}Õ0Ê
Ô"Òl×�Ó�É.ÊãÍhÔ}ÓGÓ�Ê�ÐxÓ�Ñ,Ó�É.ÊãÞlÔ"ÐGÓQÌ�Ð�Ê�ËiÊiÎhà�ÎhÒ.Õ,Î9Ó!Ý5JvÉ.ÊiÒjÔ,Ö,Ê!Ù�Ù�Ô}Õ0Ê
ËiÑ"Ò�Ó�Ô"Î�Ò.ÎhÒ.Õ,Ô~Ù�Ñ)Ërç"ÊyÓ�ÎÏ×)ÊiÒ�Ó�Î�ûlÊ�ÐxÎÏÙ
ËiÐ�Ê!ÔzÓ�Ê!×:èdÓ�ÉlÊAÙGÊ�Òl×)ÊiÐ{ÎhÒlËiÍ�ßl×.Ê�Ù�Ó�É.ÊãÐ�Ê!ËyÊiÎhàdÎ�ÒlÕ,Þ\Ô}Ð�ÓQÌ�¸ Ù�ÙGÑ)Ërç0ÊyÓ{Îh×.ÊiÒ�Ó�Î�ûlÊiÐ{ÎhÒ�Ó�É.Ê&Ö�Ê!Ù�Ù�Ô}Õ0Ê"Ý
¶¯§¡Ø©Ø\®¾¬��7�Ç«� ©¦»�7�©î Ö¯¶d±Q�7�«� ©¦»�7�©î;Ø¤¨¯«� ¯¥tÖ�î9±�®hÅ© «� ¤¦»�7�¡îÕ�¯§�º�¥7Ö�î»·
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å�Ð�Ñ0Ö Ô}Ò'ë�Z�Ó�Ñ�Ô"Ò+ë�[ØÓ�Ñ�Î�Ò.Î�Ó�ÎÏÔzÓ�Ê,Ô�Ù�Ê�Ù�ÙGÎhÑ"Ò�Ú�ÊyÓQéxÊiÊ�Ò�Ó�É.Ê,Ó�É.Ê~ÓQé	Ñ=ÞlÔ}Ð�Ó�ÎhÊ�Ù�Ý
È�É.Ê Ö¯¶ ÞlÔ"Ð�Ô"Ö,ÊiÓ�Ê�Ð*ÎÏÙãÓ�É.Êbë Z]¸ Ù&ÉlÑ0ÙGÓ�ÒlÔ"Ö,Ê0è�Ô}Ò\×+Ó�É.Ê Ø¤¨¯«� ¯¥7Ö�î ÞlÔ}ÐrÔ}Ö�ÊiÓ�ÊiÐãÎÏÙãÓ�ÉlÊ�É.Ñ0ÙGÓ�ÒlÔ"Ö�Ê,Ñ"å	Ó�É.Ê
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ÒlÑ}Ó&Þ.Ð�ÊiàdÎ�Ñ0ßlÙ�Í�Ì+ËiÑ"Ò.ÒlÊ�ËÛÓ�Ê�×+Ó�Ñ
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Ð�Ê!ËyÊ�Î�à0ÊiÐUÑ"å�Ó�É.Ê,Ô"ËrçdÒ.Ñzé{ÍhÊ�×)Õ0ÊiÖ�ÊiÒ�Ó�ËiÔ"Ò�Ú�Ê~Ô"Ù�Ù�ß.Ð�Ê!×�Ó�ÉlÔ}Ó�Ó�É.Ê~ËiÑ"Ð�Ð�Ê!ÙGÞ�Ñ"Òl×.Î�Ò.Õ�Þ\Ô}Ð�ÓQÌ=ÉlÔ0Ù�Ð�Ê�ËiÊiÎhà"Ê!×bÓ�É.Ê
Ö�Ê�Ù�Ù�Ô"Õ"Ê�Ù8é{Î9Ó�É�Ó�É.Ê
Õ"Îhà"Ê�Ò]ÙGÊ760ßlÊiÒlËiÊ�Òdß.Ö�Ú�ÊiÐrÙ�Ô"Òl×�é{ÎhÍ�Í�Ò.Ñ"Ó�Ð�Ê76�ß.Ê�ÙGÓ�Ó�É.ÊiÖLÓ�Ñ~Ú\Ê
Ð�ÊiÓ�ÐrÔ}ÒlÙ�Ö�Î9Ó�Ó�Ê!×�Î�Ò�Ó�É.Ê
å�ß)Ó�ßlÐ�Ê0Ý � ËrçdÒ.Ñzé{ÍhÊ�×.Õ"ÊiÖ�Ê�Ò0Ó8Ö�Ê!Ù�Ù�Ô}Õ0Ê�Ù�Ô"Ð�Ê�Ò.Ñ}Ó	Ó�É.Ê�Ö�Ù�ÊiÍhà"Ê!Ù�Ù�ß.Ú �QÊ!ËÛÓ�Ó�Ñ~Ô0Ërç�ÒlÑzé{Í�Ê!×)Õ"Ê�Ö,Ê�Ò�Ó�Ô}Òl×]Ô"Ð�Ê�Ò.Ñ}Ó
ÙGÊ76�ß.ÊiÒlËiÊãÒ�ßlÖ�Ú�ÊiÐ�Ê�×:Ý
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ÙGÊ76�ß.ÊiÒlËiÊbÒdß.Ö~Ú\Ê�Ð�Ù�Ý�È�É.Ê
Ð�Ê!ËyÊ�Î�à0ÊiÐãÑ}åxÓ�É.ÊbÒ.ÊiÕ�ÔzÓ�Îhà"Ê�Ô0Ërç�ÒlÑzé{Í�Ê!×)Õ"Ê�Ö,Ê�Ò�Ó*Ö�Ê�Ù�Ù�Ô}Õ"Ê�Ù�É.Ñ"ßlÍh×¢Ð�Ê�Ù�ÊiÒl×+Ó�É.ÊbÖ,Ê!Ù�Ù�Ô}Õ0Ê�Ù*é{Î�Ó�É_Ó�ÉlÊ]Õ"Îhà"Ê�Ò
ÙGÊ76�ß.ÊiÒlËiÊ�Òdß.Ö~Ú\Ê�Ð�Ù�Ý ô ÊiÕ�ÔzÓ�Î�à0Ê�Ô"ËrçdÒ.Ñzé{ÍhÊ�×)Õ0ÊiÖ�ÊiÒ�ÓrÙ�ËiÔ"Ò]Ú�Ê*Ù�ÊiÒ�Óxå�Ñ"Ð	Ó�É.ÊãÙ�Ô"Ö�Ê�Ö�Ê�Ù�Ù�Ô"Õ"Ê
Ð�Ê�Þ\Ê!ÔzÓ�Ê!×)ÍhÌ"è�Î�Ò
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×.Ô}Ó�ÔbÓ�Ñ�Ú\Ê�Ù�ÊiÒ�ÓãÑzà"ÊiÐ*Ô=ËiÍ�ÎhÊiÒ�ÓãÑ"Ð&Ù�ÊiÐ�à"ÊiÐ
ÙGÑ)Ërç0ÊyÓxÓ�ÉlÔ}ÓUÎhÙUËiß.Ð�Ð�Ê�Ò0Ó�Í�Ì�ÎhÒ2ËyÑ0Ò.Ò.Ê�ËyÓ�Ê!×bÖ�Ñ)×)Ê"Ý
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ÙGÊ�Ð�à0ÊiÐ�Ù�Ñ)Ërç"ÊiÓ~Ô}Òl×�ÙQÓrÔ}Ð�Ó�Í�ÎÏÙGÓ�ÊiÒlÎ�Ò.Õ\Ý¢È�ÉlÊbÞ�Ñ"Ð�Ó~Òdß.Ö�Ú�ÊiÐ,Ñ"Ò_Ó�É.Êjë�[ ÎhÙ,Ô}ÍhÍhÑdË�ÔzÓ�Ê�×õ×)ÌdÒlÔ"Ö�ÎhË�Ô}ÍhÍ�Ì_Ô}Òl×
Ð�ÊiÓ�ß.Ð�Ò.Ê!×]Ó�Ñ~Ó�É.ÊAë 2
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ÔzåúÓ�ÊiÐ	Ô"ÒdÌ~Ñ0ß)Ó�ÙGÓ�Ô"Òl×)ÎhÒ.Õ�×.Ô}Ó�Ô&ÉlÔ0Ù8Ú�ÊiÊ�ÒbÙGÊ�Ò�Ó�Ýfæäå�Ñ"Ð�Î�Õ0Î�Ò\ÔzÓ�ÎhÒ.ÕAÔ}Ó8Ó�É.Ê*ë�[,è0Ó�É.Ê
Ö,Ê!Ù�Ù�Ô}Õ0Ê{Ö�Ê�Ô}Ò\Ù�Ó�É\ÔzÓ�Ó�É.Ê
Ð�Ê�Ö�Ñ}Ó�ÊãÞlÔ"ÐGÓQÌ�É\Ô"Ù{ËyÍhÑ0Ù�Ê�×bÓ�ÉlÊAËyÑ"ÒlÒ.Ê�ËyÓ�ÎhÑ"ÒjÔ"Ù�ÙGÑ)ËyÎÏÔzÓ�Ê�×bé{Î9Ó�É=Ó�É.ÊAÙ�ÑdËrç0ÊyÓ!Ý
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close()

sendto()

sendto()

recvfrom()

socket(), connect()

connect req (seqno=1)

data (seqnos=2,3,4, sid=1)

nack #3 (no seqno)

data (seqno=3, sid=1)

close resp (seqno=3)

hello req (seqno=0,mh=...,last_mg=null)

hello resp (seqno=0, new_mg=mg1)

MG1

connect resp (seqno=1, mg_sid=1)

data (seqno=2, sid=11)

close req (seqno=5, mg_sid=1)
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accept()

recvfrom()

data (seqno=3)

sendto()

EOF

close (seqno=6, sid=11)

listen req (seqno=1, mh_port=8888)

data (seqnos=3,4,5, sid=11)

sclose (seqno=4, port=9999)

sclose (seqno=7)

listen resp (seqno=1, mg_port=9999)

hello resp (seqno=0)

hello req (seqno=0, mh=..., last_mg=null)

accept req (seqno=2, mg_sid=1)

accept resp (seqno=2, mh_sid=11)
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 ½\½áé{é{é&Ý ËyÑ0Ö,Þlß)Ó�Ê�Ð�É.ÎÏÙGÓ�Ñ"Ð�Ì"Ý Ñ"Ð�Õ©½)Ý
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