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h0ISK�XtOPMVGJ_WOPRSQtGJKqX°Y^RS±aKNsuG,wL�c_5�^XtOPl^T²OPM�\SY� ³ 'OPXSK�fP`��ks�s
KNwtGJKqX°�^M[��MVQSOUGW�^RSfPK7�cRLMVGJ_5�^s
GJOPY^\�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�s
Y^\�MaGWO»GWQtGJK¹T�O�XSXtfPK� 0�c_WK^��MJK�_W]oO�s
KqM$�c\LX
wS_WYcGWYts
Y^f�M0GWIL��Gr_JKqMVO�XtK$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$�cOP\t´¾MVwzKNs�O»n�s��^wSwSfPOPsN��GWOUYk\LM��EFef»GWISY^QLl^I�YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX�T�OPXSXSfUKN ��^_JK[T$��`�OU\�s
QS_r��s
Yk\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\�s
KNMjOP\$GJKqs5IS\SY^fPY^lk`,�^_JK>\SY� ºT��^¡xOU\Sl�O»G0w�YoMJMJOPRSfUKeGJY[KNT�RzKNX�s
Y^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�s
KqM�gtOP\Ls
fPQLXtOP\Sl$T�Y^RLOUfPK�XtK�]xO�s
KNMN�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�s
Y^T�wSQSGJK�_5M
GJYrGJILKEs
Y^T�wSQSGV´
KN_WM+s
QL_J_WK�\oGJfP`�RzK�OP\Sl�K�T�RzKNXLXtKNX�OP\�sN�c_5M�gcMVGJKN_JKNYkMNgq_WK
bm_WOPl^K�_5��GWY^_5M��^\LX�Y^GJISKN_+K�]^KN_J`tXS��`��^wSwSfPOP�^\Ls
KqM��3h0ISK0T�YkRSOPfUK
KN\o]xOP_JYk\ST�K�\oG�bmY^_WT�KNX�Rx`�MJQLs5I°XtKN]oO�s
KqM�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`�ISK
GWK�_WY^l^KN\SY^Q�M�go�c\LX�GWISK�_WK
bmYk_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\¹YcbCK
ÃtO�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¡[K
ÃtO�MaG5M+OU\�GJILK0bmY^_WT�KN_(s��cGJK�lkY^_W`^gc�^\LX[GWISK
s5IL�^fUfPK�\Ll^KNMjbÅ�ks
KNX7Rx`7�cwSwLfUO�s��cGJOPY^\LMjY^wzK�_5��GWOU\Sl�OP\�T�Y^RLOUfPK�K�\x]xOU_WY^\ST�KN\kG5Mj�^_JK>GJILK�_WK
bmY^_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�_CYcbzK
ÃtO�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$KN\x]oOP_WY^\ST�K�\oG5M��
Ç ÃS�^T�wLfUKqM��^_JKeK�]^KN\oGWMNgkGWQSwSfPKrMJwL�ks
KNM��c\�X$_JKNT�YcGJK>wS_WYxs�KNXtQL_JKrs��cfPf+ÈÅÉ'v�i0Ê
�Sh0ISKrYcGJILK�_0�cwSwS_WYk�ks5I$IL�^MjRzK�K�\7GJY
�kXS�cwtG'K�ÃxO�MVGJOP\Sl�XSOPMVGJ_WOURLQtGJKqX7YkRt±aKNs
G0�^_Ws5ISOUGJKqsuGWQS_JKqMjbmY^_0QLMJK>OP\�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�3É'KqMVKq�c_5s5I�OP\7GWISOPM'sN��GWK
´
lkY^_W`�IL�^Mel^KN\SK�_5�cfPfU`�bmYxs�QLMJKNX�Y^\�MJQSwSwzY^_JGJOP\Sl��$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�K
Æ¥Y^_JGWMjIL��]^K>�^XSXt_WKNMWMJKNX�wS_WY^RSfPK�T$M
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Y^bjISK�GJK�_WY^lkK�\SKNO»Ga`��^\LX¢fUOPT�O»GWKNX�_JKqMVYkQS_5s
KNMeOU\�GWK�_WT�M�Y^bj\SK�Ga jYk_J¡�RL�^\LXt 'O�XxGJI°�^\LX�wL_JYts
KqMJMJOP\Sl7wzY� jKN_��c\LX�GJY
MJY^T�KeK�ÃxGJK�\oG'�cf�MVY,�^XSXt_WKNMWMjT�OPl^_5��GWOUYk\%goYcGJILK�_�wS_JYkRSfPK�T$M6MJQLs5I��kMjMJISYk_VGJ´ÀGWK�_WT¯fPYkMWM6Y^b�s
Yk\S\SKNs
GJOP]xO»Ga`kgofPY^\Llc´ÌGJK�_WT
XtO�MWs
Y^\L\SKNs
GJOPY^\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�K
ÃtOURLOUfPO»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�wSfPK
ÃtO»Ga`k�0ijYk\LMVKqpoQSK�\oGJfP`^gtT�YkRSOUfPOUGa`�MJQSwSwzY^_JGEOU\¹s�QS_J_WK�\oGeXtO�MVGJ_WOURSQSGJKNX�YkRt±aKNs
Ge�c_5s5ISO»GWKNs
GJQS_WKNM0O�M'wL�^_VGWOP�^f��c\LX
�^_Ws5ISOUGJKqsuGWQS_JK�´¿MJwzKNs
OUn�s^�
h0ISO�MjGJISKqMVO�M0�cf�MVY��^XSXS_JKqMJMJKNM6GJISK��kXS�cwtG5��GWOUYk\�Ycb�YkRt±aKNs
GV´¿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�s
QL_J_WK�\oG�T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNs
GJQS_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_5s5ISOUGJKNs
GJQS_WK
´¾MJw�Kqs
OUn�sc�
h0ISK0T$�cOP\�s
Y^\oGW_JOPRSQtGWOUYk\�YcbzGJILKjGWISKNMJO�M+OPM3GWISKEXtK
n�\SO»GWOUYk\,Y^bz�^\��^_Ws5ISOUGJKqsuGWQS_JKjGJI���G(�cfPfUY� EM3T�Y^RLOUfPO»Ga`,MVQSwLw�Yk_VG

GWYeRzK��kXSXtKNX�GJY>�^\x`rYkRt±aKNs
GV´¿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�s
YkT�wzY^\LK�\oGWM�GJIL�cG(s��c\,R�K�QLMJKNX[GJYrOU\LMVGW�^\t´
GWOP�cGJKEGWISK>�^_Ws5ILO»GWKNsuGWQS_WK0bmY^_jXSO»Æ¥K�_WK�\oGjYkRt±aKNs
GV´¿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\LMrs
YkT�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'_WK
G5�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\�s
OPwSfUKqM[Yk\° 'ISOPs5I�GWISK7�^_Ws5ISOUGJKqsuGWQS_JK$O�M[R��^MJKNX��c\LX�wL_JKqMVKN\kG5M�OP\ÂXtK
G5�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»GWKNs
GJQS_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[s
Yk\tnL\SKNT�KN\oGWM0Ycb+K
ÃtO�MaGWOU\Ll�T�YtXtKNfPM�bmYk_EXtOPMVGJ_WOPRSQtGJKqX�Y^Rt±aKqsuGes
YkT�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�fPK
GVGWK�_5Mev6ILd³ jKN_JK,MVISYk_VG>bmY^_rwL�c\LOPs^gzILY^_W_JYk_e�c\LX¢XtKNMJwL�^_W�cGJOPY^\%g�RSQtG�OU\
_WK
GW_JYoMVwzKNs
G � GJISOP\S¡7wzK�_WIL�^wLM�wL��GWOUKN\Ls
KkgtIL�c_5X� �Y^_W¡��c\LX�XtKqXtOPsN��GWOUYk\��c_WKrT�Yk_JK��^sNs
QS_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,`�XtOPK
GEYk\�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$�c\x`�w�KNY^wSfPK�GJY7 'ISY^T � �cT×l^_5��GJK�bmQSf
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RzK�s
Y^T�wzYkMJKNX�bm_JYkTçOP\LMVGW�^\Ls
KqMjY^b%GJILKrlkK�\SKN_JO�ses�Y^T�wzY^\SKN\kG5M�½HP �^}*Q¿�(h0ISO�M0XtK
nL\LO»GWOUYk\�s��^wtGJQL_JKqM6GWISK�\SYcGWOUYk\$GJI���G
�^_Ws5ISOUGJKqsuGWQS_W�^f%s
YkT�wzY^\LK�\oGWME�^_JK��^RLMaGW_W�ksuGe�^\LX�GJIL�cG'GJISKN_JK[O�ME��wS_WYts
KqMJM0Y^b+OP\LMVGW�^\kGWOP�cGJOPY^\�GJIS_WY^QLl^I� 'ISO�s5I�GWISK
s�Y^T�w�Yk\SK�\oG5M'�c_WKrT$�kXtK�s
Y^\�s
_WK
GJKk�


LY^_EGWISK[wSQL_JwzYkMJKNMeYcbCGJILOPMEGJISKqMVO�M�g�GJILK[GJKN_JTã¼ �c_5s5ISOUGJKNs
GJQS_WK^½L 'OUfPf
RzK[QLMJKNX�OU\��ks�s�Y^_5XS�c\Ls�K� 'O»GWI¹GJISKqMVK�Ga jY
XtK�nL\SOUGJOPY^\LMN�(h0ISKr�c_5s5ISO»GWKNs
GJQS_WKewS_WKNMJK�\oGWKNX$ISKN_JKr�cfPfUY� EM�s
KN_VG5�cOP\7s��cGJKNl^Y^_WOPKNMCY^b�T�Y^RSOPfUOUGa`�MJQSwSwzY^_JG6GJY�RzKr�kXSXtKNX
GWY�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK�bm_5�cT�K� �Y^_W¡tM���h0ISK7�c_5s5ISOUGJKqsuGJQL_JK$OUGWMJK�fUb'OPM,XtKNMWs
_WOURzKNX�OP\�GJKN_JT$M�YcbE��MJK
G�Y^b
�^RLMaGW_W�ksuG(bmQL\LsuGWOUYk\L�cf¥s
YkT�wzY^\LK�\oGWMNgkOP\Ls�fUQLXSOU\Sl,GJILK�OP_jRzK�IL��]xOPY^QS_qg^OP\oGJKN_VbÅ�ks
KNMj�c\LX�OU\oGJKN_Ws�Y^\S\LKNsuGWOUYk\LM( 'OUGJI7YcGJILK�_
s�Y^T�w�Yk\SK�\oG5M��CZeMJOP\Sl�GJISK[�^_Ws5ISOUGJKqsuGWQS_JKrOP\o]kY^fP]^KqMjMJK�fPKNs
GJOP\Sl$�c\LX�s
YkT�RSOP\SOP\Sl$�,\xQST,R�KN_'Ycb
GJISKqMVK�s
YkT�w�Yk\SK�\oGWMNg
XtKNw�KN\LXtOP\SlEYk\�GJISK�XtKNMJOU_WKNX>bmQS\�suGJOPY^\��cfPO»Ga`��c\LX�OP\LMVGW�^\kGWOP�cGJOP\Sl0GJILK�T·XtK�wzK�\LXSOU\Sl>Y^\rGJILK6T�OPXLXtfUKN ��^_JK+bm_5�cT�KN jYk_J¡
OP\¹pkQLKNMVGJOPY^\%�Ch0ISK[�^_Ws5ISOUGJKqsuGWQS_W�^f*XtKNMWs
_WOUwSGJOPY^\�OU\Ls�fUQ�XtKNM0GWISK�_WQSfUKqM�bmY^_Es�Y^T�w�YoMVOUGJOPY^\��c\LX�OP\LMVGW�c\oGWOP�cGJOPY^\%�
Fef»GWISY^QSlkI$GJILOPMjQLMJK>Y^b*GJISKeGJK�_WTÚ¼ �c_5s5ISO»GWKNs
GJQS_WK^½kOPM�s
Yk_J_WKNs
GCbm_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\Ls
Yk_J_WKNs
GJfP`^�>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»GWKNs
GJQS_WK�OP\kGWYÂbmYkQS_�XtOUÆ¥K�_WK�\oG�]xOPK� EMN�ÂMaGW_JQLs
GJQS_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_WQLs
GJQS_5�cf¥T�YtXtK�f�M'�cfPf*ISY^f�X7GJIL�cG'MJYcb¸Ga 0�c_WK>�^_Ws5ILO»GWKNsuGWQS_WK>O�M's
YkT�wzYkMJKNX7Ycb+s
Y^T�wzY^\SKN\oGWMNgSs
Y^\L\SKNs
´
GJOPY^\LM+�^T�Yk\SlEGWISYkMJK0s
Y^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$MVGJ_WQLsuGWQS_W�^f+]oOPK� �g*RLQtG�GJISKNOU_�wS_WOPT��^_J`¹KNT�wSIL�^MJO�M>O�M�Y^\�GJISK¹ÈÅQLMVQ��cfPfU`
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MVOP\SlkQSfP�^_5Ê6s
YkISK�_WK�\oG'MaGW_JQLs
GJQS_WKrYcb�GWISK� 'ISY^fPK�MV`tMVGJK�T�gS�kMjYkwSwzYkMJKNX$GWY�s�Y^\Ls�K�\oGJ_5��GWOU\Ll,Yk\7OUGWM's
YkT�´
w�YoMVOUGJOPY^\��/
L_W�^T�KN jYk_J¡7T�YtXtKNfPMeYcb¸GWK�\�GW�^_JlkK
GeMJw�Kqs
OUn�s[XtYkT$�cOP\LM'Y^_ewS_JYkRSfPK�Tás�fP�kMJMJKNMN��Ë¢Yk_J¡7GJIL�cG
K
ÃtK�T�wSfPOUnLKNM>GJILK,bm_5�cT�KN jYk_J¡�]xOUKN  OU\�s
fPQLXtKNM�XSY^T$�cOP\t´¾MVwzKNs�O»n�s,MVY^b¸Ga ��^_JK��c_5s5ISOUGJKNs
GJQS_WKNMNg%i y ÉEÎ0F
Y^_[i y ÉEÎ0F'´¿RL�^MJKNX¹�^_Ws5ILO»GWKNsuGWQS_WK�T�YtXtK�f�M�g*�^\LX�XtYkT$�cOP\t´¿MJwzKNs
OUn�s,s
Y^T�wzY^\SKN\oG>_WK�wzYkMJO»GWY^_WOUKqM�ÈmKk� l��Ug
v6É � Át�¢Êu�uÃ

h0ISO�M'poQSYcG5��GWOUYk\7T$�c¡kKNMjGJISK�YkRLMVKN_J]��cGJOPY^\$GWIL��G0GJILK>GWK�_WT�¼ MVY^b¸Ga ��^_JKr�c_5s5ISO»GWKNs
GJQS_WK^½ts��^\7RzK�QLMVKqX�GWY,KNT�wSIL�^MJO�MVK
GWISK�s
YkISK�_WK�\oG[MaGW_JQ�suGJQL_JK�Ycb0�¹MV`tMVGJKNT _W�cGJISKN_�GJIL�^\¢OUGWM�s
Y^T�wzYkMJO»GWOUYk\%� � \�GJISO�M�_WKNMJw�KqsuGNg+ÁxIL�� �½ M�¼ bm_5�cT�KN jYk_J¡
T�YtXtK�fÌ½Ls�Y^_W_JKqMVwzY^\LXLM6GWY� 'IL��GE_WKNMJKN�^_Ws5ISKN_WM6OU\�T�O�XSXtfPK� 0�c_WKeGa`xwSO�s��^fUfP`7s��^fUf(¼ �^_Ws5ISOUGJKqsuGWQS_JKk�U½
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Fe\SYcGWISK�_'GWK�_WT"GJI���GET$�c\LXL��GJKqM'XtK
n�\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�Kqs
O��cfPOUÛNKNX¢�cwSwSfPO�s���GWOUYk\�XtYkT��^OU\@���N�JF�bm_W�^T�KN jYk_J¡�O�MrXSK
nL\SKqX
Rx`7�c\�FEv � gz��QLMVKN_'OU\oGWK�_JbÅ�^s
KkgS�c\LX���MVK�GEYcb
GJYxY^f�M���P {^{tgSw%� �k{tgxYk_JOPl^OP\L�cf¥KNT�wLIL�^MJOPM§Q

h0ISO�M�XtK
nL\LO»GWOUYk\¤XtK
n�\SKNM�GJISK�wSQS_Ww�YoMVK7Ycb'bm_5�cT�K� �Y^_W¡tM[�c\LX°�^fPMJY�sN�cwtGWQS_JKqM�GWISK7\SY^GJOPY^\ÂY^beMVwzKNs�O»nzs
OUGa`�GWY¢�c\
�^wSwSfPOPsN��GJOPY^\ÄXtYkT$�cOP\%� � \é�^XLXtO»GWOUYk\%g�O»G�MJwzKNs
OUn�sN�cfPfU`£XtK
nL\LKNM�GWISK�s
Yk\LMaGWO»GWQSK�\oG5M�Ycb���bm_5�cT�K� �Y^_W¡¥g6�cfUGJISYkQSl^I
Î�K�_W\LMVGJKNOU\Âf���GWK�_,OU\°GWISK�MJ�^T�K��c_JGJO�s
fPK^gCs
OUGJOP\Sl�GWISK y wzK�\£ÁxYcb¸Ga 0�c_WK:
SYkQS\LXS�cGJOPY^\%½ M�d>O�MaGW_JOPRSQtGWKNX£ijYkT�wSQtGJOP\Sl
Ç \x]xOP_JYk\ST�K�\oG[È y Á�
�½ MEd�i Ç Ê'�^M'�^\�K�Ãt�^T�wSfUKkgtw�YkOU\oG5M0Y^QtG'GWIL��GE\SY^GE�cfPf*bm_W�^T�K� �Y^_W¡xMjIL��]kK>QLMJK�_'OP\oGJKN_VbÅ�ks
KNMN�
Fe\SYcGWISK�_EXtK�nL\SOUGJOPY^\�O�M0l^OP]^K�\�Rx`�â��cT�T$��K
GE�^fÀ�Pg
F ýÌî�ïSûÂøoö�õ�î�ó O�M��,MVK�G�Y^b
s
YxYkw�KN_W�cGJOP\Sl�s
f��^MWMJKNM6GJIL�cG�T$�c¡kKeQSw���_WK�Q�MJ�^RSfUKrXtKNMJOPl^\$bmYk_0�,MVwzKNs�O»nzs
s
f��^MWM�Y^b>MJYcb¸Ga 0�c_WK����N�ÐÏ(Y^Q@s
QLMVGJYkT�OPÛ�K���bm_W�^T�KN jYk_J¡¢GJY���w��c_JGJO�s
QSf��c_��cwSwSfPO�s���GWOUYk\¤Rx`°s
_WKN�cGJOP\Sl
�cwSwLfUO�s��cGJOPY^\t´¾MVwzKNs�O»nzs�MJQSRzs�fP�kMJMJKNM>Ycb��cRLMVGJ_5�^s
Grs
f��^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�XtK
nL\LO»GWOUYk\7O�MjMJw�Kqs
OUn�s'GWY�YkRt±aKNs
GV´¿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_WYts
KqMJM0Y^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$s
Q�MaGWY^T�OPMJOP\Sl�w�Yk_VGWOUYk\LM�YcbrGJISK�bm_W�^T�KN jYk_J¡�GWY�nSG$GJI���G7�cwLwSfUO�s��cGJOPY^\%½ M$_WK
´
poQSOP_JKNT�K�\oGWMN�7h0ISK�XtK�nL\SOUGJOPY^\°XtYxKNM[\SYcG[T�K�\oGWOUYk\¢GWYxY^f�M�K
ÃtwSfPOPs�O»GWfU`kg�RSQSG�O»G�s�Y^QSf�X�R�K��c_Wl^QSKqX¹GJI���G,�^\o`¢MVQLs5I
bmQS\�suGJOPY^\��cfPO»Ga`�s
Y^QLfPX�R�K�KNT�RzYtXtOUKqX��^M0\SYk\t´¿�^RLMVGJ_5�^suG�bm_5�cT�K� �Y^_W¡$s
f��^MWMVKqM��
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h0ISKrGa �Y$XtK
nL\LO»GWOUYk\LME�clk_JKNKeGWIL��G'bm_5�cT�KN jYk_J¡tM��c_WK�MJwzKNs
OUn�srGWY��^wSwSfPOPsN��GWOUYk\�XtYkT$�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�ÂMJK
G�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$MJK�fP]^KNM�R�K�s��^fUfPKNXÂ�¹bm_W�^T�KN jYk_J¡��^sNs
Y^_5XtOP\Sl�GJY�GJISK�Ga �Y�XtK
n�\SO»GWOUYk\LM
lkOU]kK�\¹�cRzY�]^Kk� � \�GJILOPM>s��^MJK^gSGJISK��^wSwSfPOPsN��GWOUYk\�XSY^T$�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_WYts
KNMWM
Ycb��^wSwSfPOPsN��GJOPY^\,XtK�]kK�fPY^wST�K�\oG
ÈÅOÀ� K^�Pg^�^XLXtOU\Ll>MJQSwSwzY^_JG�bmY^_3T�Y^RSOPfPKjs
YkT�wSQtGJKN_WM�GJYr�c\[YkRt±aKNs
GV´¿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�s
YkT�w�Yk\SK�\oGWMNgSMJY^T�K�OU\¹s
Q�MaGWY^T�OPMJKNX7bmY^_WT �^\LX�YcGJILK�_5MjQL\Ls5IL�c\Ll^KNX%�
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¼ �¹O�XSXtfPK� 0�c_WK^½zOPMr�c\SY^GJISKN_EGWK�_WTÚGJIL�cG>O�MrXSO»Þ�s
QLf»GrGJY�XtK
nL\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\¢�$GJKNs5IL\SOPsN�cfPfU`�wS_WKNs�OPMJK[ 0��`¥½8P {^{xg¥w%� �^|�QÌg¥�c\LX¢ârK�OPILM>��]kY^O�XSM'lkOU]xOP\Sl7�7MJwzKNs
OUn�s,XtK
nL\LO»GWOUYk\�Y^\�GWISK
lk_JYkQS\LXSM�GJIL�cG7¼ÂP X�QPKNw�KN\LXtOP\Sl�Y^\°GWISK��^wSwSfPOPsN��GWOUYk\ÂK�\x]xOU_WY^\LT�KN\oGNgCY^wLOU\SOPY^\�M,XtOUÆ¥K�_��^M�GJY� 'ISOPs5I@s
Y^T�wzY^\SKN\oGWM
s�Y^T�wS_WOPMJK'T�OPXSXSfUKN ��^_JKk½?P � � gow%� {���Q¿�+h0ISOPMjMVKqsuGWOUYk\�XS_W�� EMCQLw�Yk\�GJISK>fUOUGJKN_W�cGJQS_WK0GJY�XSK
nL\SK>T�OPXSXSfUKN ��^_JK'OP\�GJKN_JT$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_
K
GC�cfÌ�NwLQtG3OUG+]^K�_W`�MVQLsNs
OP\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$��`�RzK�OU\�GWISK�wS_WYxs�KNMWM�Ycb+R�Kqs
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GV´¿Y^_WOUKN\kGWKNX�T�O�XSXtfPK� 0�c_WK^g�ÁSs5IST�OPXxG[K�G[�cfÌ�* '_JOUGJK�GJI���G�O»G$¼ MJOUT�wSfPO»n�KNM��cwLwSfUO�s��cGJOPY^\�XtK�]kK�fPY^wST�KN\kG�Rx`�wS_WYc´
]xO�XtOU\Ll7�$QS\SOUbmY^_WT×]oOPK� ·Y^b+ILK
GJKN_JYkl^KN\SY^QLME\SK
Ga �Y^_W¡7�c\�X y Á�fP��`kK�_5M�½(P � �!��QÌ�eÁSs5IL�c\oGJÛ�K
G>�^fÀ�zs
Y^\�s
QS_> 'O»GWI�GJISO�M
]xOPK� ·�c\LX*gSMJwzKN�c¡xOP\Sl$�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�s
Y^\L\SKNs
G'MJK�w��c_5��GJK>wSOPKNs
KqM0Ycb
MJYcb¸Ga 0�c_WKEGWY^lkK
GJILK�_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'_WKNs
Yk_WXLM,sN�c\£R�K�bmYkQS\LX@OU\@GJISK¹fPOUGJK�_5��GWQS_WK7GWIL��G�s
Yk\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\Ls
QS_'��MVOPl^\LO»n�sN�c\oG's
YkMVG0OU\

GWK�_WT�M[Ycb'_JQL\kGWOUT�K$Y�]kK�_WISKN�kX¹bmY^_�T��^\x`¢�cwLwSfUO�s��cGJOPY^\LMN��ârYk¡oI��cfPK$K
G��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£\SK
Ga �Y^_W¡tM�½
Pu��|*Q¿�CFE\SY^GJISKN_6MVGJQLXt`,Rx`,ârfUQLÛ�RzK�_Wl�K
G6�cfÌ�^s�Y^\Ls�fUQLXSKNM3GJI���GE¼ àk��]��,���N�JÉE� � wzK�_JbmY^_WT��^\Ls
K0f��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
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bm_5�cT�K� �Y^_W¡tM�RL�kMVKqX�Y^\ÂXtO�MaGW_JOPRSQtGWKNX°YkRt±aKNs
G�T�YtXtK�f�M,�^_JK$RzK�OP\Sl¢ 'OPXtKNfU`°�kXtY^wtGWKNX�bmYk_[GJILK�XtKN]^K�fPY^wLT�KN\oG,�c\LX
XtKNwSfPY�`oT�KN\kG�YcbrXtOPMVGJ_WOPRSQtGJKqX@�^wSwSfPOPsN��GWOUYk\LM�� 
LY^_�K
ÃS�cT�wSfPK^gjÎ��ks
Yk\ÂY^RLMJK�_W]^KqM[GWIL��G�¼ GJISK�i y ÉEÎ0F×�cwSwS_WYk�ks5I
IL�kM0lk�^OU\SKqX� 'O�XtK�OP\LXtQLMVGJ_WOP�^f%�c\LX�s
YkT�T�KN_Ws�OP�^f*�^s�s�K�wtG5�c\Ls�K^½HP � }tgtw%� �k{��5Q%�cfUGJILY^QSlkI7GWISOPM'�ks�s�K�wtG5�c\Ls�KrI��^M�R�KNK�\
¼ MaGWKN�kXt`^gtOUb3_WK�f���GWOU]kK�fP`7MJfUY� �½HP � }tgSw�� �^� �5Q¿�
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F>MCOPM(QLMVQ��cfPfU`�GJISKEsN�^MJK� 'OUGJI$_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[s
YkT�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$OU\$GWISK
s�Y^\LMJY^_JGJOPQST Y^b0� Ç QS_WY^wzKN�^\¢_WKNMJKN�^_Ws5I¢wS_WYc±aKNs
G[s��cfPfPKNX y \Lh0ISKN��Y�]^K^� y \Lh0ILKN�¹Y�]kK,Ykw�KN_W�cGJKNX�bm_WY^T²FeQSl^Q�MaG
� ��� �$GJY�FEQSlkQLMVG � ��� � GJIL_JYkQSl^I�bmQS\LXtOP\Sl�bm_JYkTÚGJISK$F'Xt]��^\Ls
KqX�ijY^T�T,QS\SO�s���GWOUYk\LM�h�Kqs5IS\SYkfUYkl^OPKNM��×ÁxK�_W]xOPs�KNM
ÈÀFei�hEÁSÊ$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»GWKNs
GJQS_WK�bmY^_�T�Y^RSOPfUK�T�QSfUGJOPT�KNXtO��¤�^\LXºGJY@wS_WY^wzYkMJK��ÂMVGW�c\�XS�c_5XtO�MVKqX
T�Y^RLOUfPK�Fev � GWY¤bÅ�ks
OPfUOUGW�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�bmYts
QLMJKNX7Y^\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_5s5ISOUGJKNs
GJQS_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»GWKNs
GJQS_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_VG5s
Y^T�OP\SlkMN��h0ISK$n�_WMVG[]^KN_WMJOUYk\¢Y^bjGWISK
�^_Ws5ISOUGJKqsuGWQS_JKrO�MEXtYts
QST�KN\kGWKNX�OP\ P � ��QÌ�
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Ç T�KN_W�^fPX P � �tg � }o{'QEOPM��^\¤Y^RS±aKNsuGJ´ÌR��^MJKNXÂf��c\Ll^QL�^l^K�bmYk_$XtOPMVGJ_WOPRSQtGJKqXÂwS_WY^lk_W�^T�T�OP\Sl�� Ç T�K�_5�cf�XÂIL�kM,K�ÃtwSfUO�s
OUG
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$�^fUfzXS��G5��Y^Rt±aKqsuG5M(�^M6 jKNfUfz�^M
wS_WYts
KqMJM+YkRt±aKNs
GWMN� � T�wSfPK�T�K�\oG5��GJOPY^\�MCYcb Ç T�K�_5�cf�X�\SK�KqX�T�KNs5IL�^\SOPMJT$M3GJY[fPYts��cGJK'Y^RS±aKNsuG5M+GJI���G(IL��]kK'T�Y�]kKNX��c\LX
GWISK�_WK
bmYk_JKebÅ�^s
K>wS_WY^RSfPK�T$M6MJOPT�OPf��c_jGJY[GWISYkMJKeKN\Ls
YkQS\oGJKN_JKqX�Ro`$MJ`tMaGWK�T$MjMJQSwSwzY^_JGJOP\Sl�MJK�_W]^KN_6YkRt±aKNs
GWMj_JKqMVO�XtOP\Sl[Y^\
wSIx`tMJOPsN�cfPfU`$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$OP\LMJwSOP_JKqX�Ro`¢GJILK��cQSGJISYk_N½ M�wS_WK�]xOPY^QLM� jYk_J¡¢Y^\Â�c\ Ç T�KN_W�^fPX�fPYts��cGJOPY^\ÂMJK�_W]oO�s
K$R��^MJKNX�Y^\

LY� 'fUKN_N½ M0 jYk_J¡$Yk\�XSKNs
KN\oGJ_5�cfPOPMJKNX7Y^Rt±aKqsuG'nL\LXSOU\Sl�QLMJOP\Sl�bmY^_W ��^_WXSOU\Sl��^XSXS_JKqMJMJKNMUP �c�5Q¿�
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ÁxKqsuGWOUYk\ � � � �c_Wl^QSKqX@GJIL�cG�s
QL_J_WK�\oG�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX£T�OPXSXSfUKN ��^_JK�wL_JY�]xO�XtKNM$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�´¿MJwzKNs
OUn�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�^s
GJOP]^K�bmKq��GWQS_JK�GJIL�cG�T�Y^RLOUfPO»Ga`éMJQSwSwzY^_JG�_WK�T$�^OU\LM�s
YkT�wLfUK�GJK�fP`ºGJ_5�c\�MVwL�^_JKN\oG$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¥_WK
G5�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\�s
OPwSfUKqM[Yk\° 'ISOPs5I�GWISK7�^_Ws5ISOUGJKqsuGWQS_JK$O�M[R��^MJKNX��c\LX�wL_JKqMVKN\kG5M�OP\ÂXtK
G5�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»GWKNs
GJQS_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$M>Ycb6T�YkRSOUfPOUGa`�MJQSwSwzY^_JG> 'OUGJILOU\
GWISK[s
Yk\tnL\SKNT�KN\oGWM0Ycb+K
ÃtO�MaGWOU\Ll�T�YtXtKNfPM�bmYk_EXtOPMVGJ_WOPRSQtGJKqX�Y^Rt±aKqsuGes
YkT�wSQtGJOP\Sl��
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F>MET�K�\oGJOPY^\LKNX¹�cRzY�]^KkgxGJISO�M'GWISKNMJO�MEO�Mes
Yk\Ls
KN_J\LKNX� 'O»GWI¹GJISK,�^XS�^wtGW�cGJOPY^\�YcbCK
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T$�c¡kKNMjO»G0wzYkMWMVOPRSfPKEGJY�XtKN]^K�fPY^w�MJY^fPQtGWOUYk\LM(GWIL��G's��^\�RzKr�^wSwSfPOUKqX�T�Y^_WKelkK�\SKN_W�^fUfP`^�+ârK�\SKN_W�^fzMJY^fPQtGJOPY^\�Mj�^_JK>T�Yk_JK
�cGVGJ_5�^s
GJOP]^K'GWIL�c\�GWISYkMJKeMJw�Kqs
OUn�s'GWY�OP\LXtOP]xOPXtQ��cf��^_Ws5ILO»GWKNsuGWQS_WKNMNg^RzKNs��^QLMJK'GJISKN`�T��^¡^KEOUGjKq�^MJOUKN_CGJY�_JKNQLMVKeK
ÃtOPMVGJOP\Sl
O�XtKN�kM�gtK�Ãtw�KN_VGWOPMJK��c\LX�MJYcb¸Ga 0�c_WKrs�Y^T�w�Yk\SK�\oG5M��
h0ISK7 jYk_J¡�XSKNMWs
_WOURzKNX�OP\�GJISO�M�GJISKqMVO�M�IL�kM�bmYts
QLMJKNX�Yk\ÂXtK�]kK�fPY^wSOP\Sl¹MJY^fPQtGJOPY^\LM�Ycb'MVQSÞ$s�OUKN\oG�l^KN\SK�_5�cfPO»Ga`�GJY
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sN�c\�R�K�OU\LMVGW�^\oGJO���GJKqX�bmY^_e��\xQST,R�KN_EYcb(MJQLs5I�bm_W�^T�K� �Y^_W¡xMN�6h
Y�XtK�T�Yk\LMaGW_W�cGJK�lkK�\SKN_W�^fUOUGa`^gS�^\¹OU\LMVGW�^\oGJO���GJOPY^\�Y^b
GWISK��c_5s5ISOUGJKqsuGJQL_JKrbmY^_'Yk\SK�Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�O�XSXtfPK� 0�c_WKrbm_W�^T�K� �Y^_W¡$OPM>XtKNMWs
_WOURzKNX�OP\�XtK
G5�cOPfÀgS 'ILOUfPK[Y^\LK�T�Yk_JK
O�M'wS_WKNMJK�\oGJKqX��kM0�c\�Y^QtGWfUOP\SKk�
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h0ISK�_WK�T$�^OU\LXSK�_0Ycb3GJISO�M0GWISKNMJOPM�bmYkfUfPY� EM�GJILK�bmY^fPfUY� 'OP\Sl�MaGW_JQLs
GJQS_WK^�
���3ï��
íqøoî�� XtK
n�\SKNM3GWISK0T�YkRSOPfUK0K�\x]xOP_JYk\ST�K�\oG+�^\LX,OPXtKN\oGJOUnLKNM3GWISK'¡^KN`�wS_JYkRSfPK�T$M3O»G6sN�cQLMJKNM
bmY^_3GWISK'Y^wzK�_5��GWOUYk\

Ycb
XSOPMVGJ_WOURLQtGJKqX7YkRt±aKNs
G0�^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$# wS_WKNMJK�\oGWMjGJILK[MaG5��GJK�Y^b�GWISK[�c_JG'OU\�T�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG'bmY^_EXSOPMVGJ_WOURLQtGJKqX�YkRt±aKNs
GWMN�
���3ï��
íqøoî�� wS_WKNMJK�\oGWMrGWISK7�c_5s5ISOUGJKqsuGJQL_JK�OP\Ls
fPQLXtOP\Sl��¹MJK
G[Y^b�T�YtXtQSf��c_qg
_WK�Q�MJ�^RSfUK$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±aKNs
G0bm_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»GWKNs
GJQS_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�$MJwzKNs
O��cf
s��^MJK�YcbCXtO�MaGW_JOPRSQtGWKNX¹s
YkT�wSQtGJOP\Sl�s5IL�^_W�ksuGWK�_WOPMJKNX7wS_JOPT$�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$M,OU\ÂT�YkRSOUfPK�s
Y^T�wSQSGJOP\SlL��FáMJOPl^\SOUn�s��^\oG�R�YtXt`°Y^be �Y^_W¡¢K�ÃxO�MVGWM,OU\°GWISK
nLKNfPX�Ycb(T�Y^RSOPfPK�s
YkT�wLQtGJOP\SlLg¥�c\�X�GJISK�s5IL�cfPfUKN\Sl^KqM'YcbCGWISK�T�YkRSOUfPK[KN\o]xOP_JYk\ST�K�\oG>�^_JK�GWISK�_WK
bmYk_JK[lkK�\SKN_W�^fUfP`7 �K�fPf
QS\�XtK�_5MaGWYxYxX P �^}tg � ���tgt�o|tg,�!�og � ��QÌ�
h0ISO�M�s5I��cwtGWK�_,s5I��c_5�^suGWK�_WOPMJKNMrGWISK�T�Y^RLOUfPK7KN\o]xOP_JYk\ST�K�\oG��c\�X°wS_WKNMJK�\oGWM�GWISK7¡kK�`�wS_WY^RSfPK�T$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$Ycb�_JK�bmK�_WK�\Ls�K�bmY^_�GJILK7XtO�MJs�QLMJMJOPY^\�Ycbj_WK�f���GWKNX¢ jYk_J¡�OU\°s5IL�^wtGJKN_[}��^\LX¢GJISK��^_Ws5ILO»GWKNsuGWQS_WK,wS_WKNMJK�\oGWKNX¢OU\
s5IL�^wtGJKN_��L� 
3OP_WMVGNg6��RS_WOPK
b>XtO�MWs
QLMWMVOPY^\@Ycbew��^MVG��^\LXÂbmQSGJQS_WK�T�YkRSOUfPK�K�\x]xOU_WY^\LT�KN\oGWM,OPM�wS_WKNMJK�\oGJKqX*�@ÁxKqs
Yk\LX*g
GWISK�Ga jY�T$�cOP\�T�YtXtKNfPMEYcb
T�YkRSOUfPK[s
YkT�wSQtGJOP\Sl.�£GWISK��^X�ISYts��c\LX�GJILK�lk��GWK� 0��`�T�YtXtKNfPM��é�c_WKrXtO�MWs
QLMWMVKqX*�(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$M,_JKNfP�cGJKNXÂGJY
T�Y^RLOUfPK�XtKN]oO�s
KqM�gzT�Y^RSOPfPK[\SK
Ga �Y^_W¡xOU\Ll�ÈÅ 'OU_WKNX¹�^\LX� 'OP_JKNfUKqMJM5Ê'�c\�X�wSIx`xMJO�s��cf�T�YkRSOPfUOUGa`^�ý
LY^_eKq�^s5I�wS_WY^RSfPK�T�g� jK
XtO�MWs
QLMWM�ILY� "O»G���Æ¥KNsuG5M[GWISK�Y^wzK�_5��GJOPY^\°Y^beXtO�MaGW_JOPRSQtGWKNXÂYkRt±aKNs
G��^wSwSfPOPsN��GJOPY^\�M��c\�X° 'ISK
GWISK�_�OUG,O�M,MJwzKNs
OUn�s7GJY
XtO�MVGJ_WOURSQSGJKNX��cwLwSfUO�s��cGJOPY^\LM>Y^_��cwLwSfUOPKNM��^fPMJY�GWY�MVGW�^\LXS�cfPY^\LK�T�Y^RSOPfPK��^wSwSfPOPsN��GJOPY^\�M���Î0�^MJKNX¹Yk\�GWISOPM��^\L�cfP`tMVO�M�g*�
\xQST,R�KN_eYcb+GWISK�T�KNMr�c_WK�O�XtK�\oGJOUnLKqX�GJIL�cGeK�T�KN_JlkK��^M'lkK�\SKN_W�^fUfP`7Q�MVK�bmQSf�bmYk_e�^XLXt_JKqMJMJOP\Sl�GJISK,Y^wzK�_5��GWOUYk\�Y^b(MVQLs5I
�^wSwSfPOPsN��GJOPY^\�M0OU\�T�Y^RSOPfPKrKN\x]oOP_WY^\ST�K�\oG5M��¹
3OU\��cfPfU`kgxGJISK[s5IL�^wtGJKN_'OPM'MJQST�T$�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�!�$�c\LX
bmKq��GJQL_JKqX¤�É��´¿OU\Ls5I@XtOPMJwSf���`^g¢�^��¡xOPfUYkRo`oGWKNM�ÈÅå�Î'Ê�YcbeT�K�T�Yk_J`kg(��T�YtXtK�T��c\LXÂGa jYÉ� � -��c´¿OP\Ls5I�ÍLY^wLwo`ÂXSOPMJ¡
Xt_WOP]^KNMUP � {!��QÌ�(ÁxQ�s5I�¼ fUQLl^lk�^RSfPK^½t�c\LX�f���GJKN_0fP�^wtGJYkw�s
YkT�wSQtGJKN_WM� �K�_WK>KqMJMJK�\oGWOP�^fUfP`�s
YkT�w��^suG0]^KN_WMJOPY^\LMjYcb+XtKNMJ¡oGJY^w
s�Y^T�wSQtGWK�_5M� 'ISYoMVK�MWs
_WK�KN\LMNg'¡^K�`xRzYk�^_WXSM$�^\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�_5s
Yk\S\SKqsuGJOPY^\Q�£Ga`xwSO�s��^fUfP`>fPOPT�OUGJKqX[GWY>�>T�YxXSK�T¶Y^_+MJK�_WOP�^f^wzY^_JG3QLMJKNX
bmYk_jXtO��cfU´ÌQLw�s
Y^\L\SKNs
GJOP]oOUGa`^�+���cGJKN_Ngo�%Yts��^f�FE_WKN��µeK
Ga �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�XÂs
YkT�wSQtGJKN_WM,�cwSwzKN�^_JKqX*�¹h0ISK�`� �K�_WK�MVT$�cfPfÌg3fPOPl^IoG,XtKN]oO�s
KqM[ 'OUGJI
��T�OU\SOPT�QLT Ycb�wS_JYts�KNMWMVOP\Sl7wzY� �K�_rRSQtG[MVQSÞ$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$_JQS\�MJOUT�wSfPK��cwLwSfUO�s��cGJOPY^\LMN� 
SYk_'K
ÃS�cT�wSfPK^gSGJISK[vjMVOPY^\ y _Wlk�c\LOPMJK�_ � gS 'ISO�s5I¹�cwSwzKN�^_JKqX7OP\ � � � �Lg
 �K�OPl^ISKqX@{k{��¹lk_W�^T$M�g6s�YkMVGKO � � �S� � �°È#R8� ��OP\¤GWISK¹Zeå[Ê��c\�X°bmKN�cGJQS_WKNX£� � ��s5IL�c_5�^s
GJK�_,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�s
KNM0MJQLs5I��^M
GWISKNMJK[IL�kX7bmKN ·Y^wtGWOUYk\LM0bmY^_>s
Y^T�T,QS\SO�s���GWOUYk\� 'OUGJI�GWISK�OP_eKN\x]oOP_WY^\ST�K�\oGqgxGa`owLOPsN�cfPfU`�fUOPT�O»GWKNX�GJY��$MVKN_JO��cf*fPOU\LK�GJY
s�Y^\S\SKqsuG'GWY���XtKqMV¡oGWY^w�s
Y^T�wSQSGJK�_q�
F>M$MVQLs5I�gCGJISK¹s�QS_J_WK�\oG$MaG5��GWK�Y^bEGJILK��c_JG�OP\@T�YkRSOUfPK�s
Y^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�cRLfUK¹s
YkT�wSQtGJKN_WM�I���]^K�R�KNK�\º_JKNwSf��^s
KqX¤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�Kqs
OUn�s��cGJOPY^\LMNg^�c\�X[GWISKE�cwSwLfUO�s��cGJOPY^\LM+IL��]kK��^fPMJY�l^_WY� '\[OP\�s�Y^T�wSfPK
ÃtOUGa`^�
d>KNMJwSOUGJK�GJILKNMJKrXtKN]^KNfUYkwST�K�\oGWMNgoGJISK[�^wSwSfPOPsN��GJOPY^\�M��^\LX$GWISK�KNMWMVKN\oGJO��cf�Ë �5£R¡ Y^b�GWISK�XtK�]xO�s
KNM��ºGJISK�wzY^_JGW�cRLfUK��c\LX
GWISK�IL�^\LXtISKNfPX%�Ä_WK�T$�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\Âs
Yk\S\SKNs
GJOP]xO»Ga`¥�
s�QS_J_WK�\oG�T�YkRSOPfUK�s
Y^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�s
KqM�GJI��c\ÂXtO�X�wS_WK�]xOUYkQLM�lkK�\SKN_W�cGJOPY^\LM�Y^bjGWISKNMJK7s
YkT�wSQtGJKN_WM,�c\LX�KN]^K�\
T�YkMVG3s�QS_W_JKN\kG3MaG5��GJOPY^\��c_W`>s
YkT�wSQtGJKN_WMN��F@\xQST�RzK�_
YcbtGJILKNMJK6\SKN °T�YtXtKqM%Y^bLs
Y^\L\SKNs
GJOP]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�`£ÈÀÉý
CÊ[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�s
fPK�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�s
Y^T�wSQSGJOP\SlL½��c\LXÄMJQSl^lkKNMVGJKqX¤GWIL��G�s
Y^T�wSQSGW��GWOUYk\L�cf>w�Y� �K�_$RzK
KNT�RzKNXSXtKqX�OP\�YkQS_rXL�cOPfU`�K�\x]xOP_JYk\ST�K�\oG>OP\LMVGJKN�kX�Y^b(OU\�XtK�]xO�s
KNM>KN�kMVOPfP`�O�XtKN\kGWO»nz�cRSfPK��kM[¼ s
YkT�wSQtGJKN_WMN�P½>Ë�K�O�MVKN_N½ M
O�XtKN�kMjMVGJ_WQLs5¡���s5ISYk_WX� 'O»GWI$GJISKr_WKNMJKN�c_5s5I$s
YkT�T,QS\SOUGa`$�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,s
Y^T�T,QS\SOUGJOPKNMN�3h0ISKe]oO�MJOUYk\�I��^MCRzK�KN\��^XtYkwtGJKqX�OU\$��]��c_WOPK
Ga`
Y^bzlkQSOPMJKNMN�(¼ QSRSO�poQSOUGJY^Q�M(s
YkT�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(s
YkT�wSQtGJOP\Sl�g�GWISK�s
Y^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(s
YkT�wLQtGJOP\Sl�IL�kM+R�KNK�\�MJK�K�\�Rx`�T$�c\x`��kM3GJISK'\LK
ÃxG6wL�^_W�kXtOUlkT$��GJO�s�MVISOUb¸G(OP\,GWISK

 0��`tM�s�Y^T�wSQtGWK�_5M� 'OUfPf*R�K�QLMJKNX%�(ßEK�\�s
K^gtOUbCs
QS_W_JKN\oG�_WKNMJKN�^_Ws5I��^l^K�\�XS�^M0s��^\7RzKrGJ_WQLMaGWKNX*gSGJISKrbmQtGWQS_JK�s�Y^T�wSQtGWK�_
O�M���]��^MVGJfP`@s�Y^T�wSfPK
Ã@ �K�RºY^b�s�Y^T�wSQtG5��GJOPY^\��cfEQS\LO»G5M$Ycb�]��c_W`oOP\Sl°MJOUÛNK��c\LXºs��^wL�cRLOUfPO»Ga`kg0OU\oGJKN_Ws�Y^\S\LKNsuGWKNX@]xOP�
 'OP_JKNfUKqMJM�\SK�Ga jYk_J¡tMN�@FÚMJQSRLMVGW�c\oGWOP�^f'w�Yk_VGWOUYk\¤Ycb>GJISKqMVK�QS\LO»G5M�s��^\@�cf�MJY¢RzK¹K
ÃtwzKNsuGWKNX¤GJY�RzK¹T�YkRSOPfUKkg6K�OUGJILK�_
�ksuGJOP]^KNfU`�ÈmRx`�T�Y�]xOU\Sl7Y^\�GJILK�OP_>Y� '\��ks�s
Yk_WX�Ê0Y^_>wL�^MWMVOP]^KNfU`�ÈmRx`�R�KNOU\Ll�s��^_J_WOPKNXLÊ
�Eh�Ykl^K
GWISK�_qgSGWISK�XtK�]xO�s
KNM>�c\LX
GWISK�OP_,�^wSwSfPOPsN��GJOPY^\�M� 'OUfPf(bmYk_JTã��fP��`kK�_WKNX�XSOPMVGJ_WOURLQtGJKqX°MV`tMVGJK�T²Ycb0]��^MVGJfP`�RSOPl^lkK�_��^\LX�T�Yk_JK$s�Y^T�wSfPK
Ã¢\���GJQL_JK
GWIL�c\�YkQS_�RSOUlkl^KqMaGj�^\LX$T�YkMVGjwzY^wLQSfP�^_jMJ`tMaGWK�T"MVY[bÅ�c_q�
GWISK � \oGWK�_W\SK
G� 'O»GWI�O»G5MjbÅ��]^Y^QL_JOUGJKE�^wSwSfPOPsN��GJOPY^\�GJISK>Ë¢KNR%�
h0ISO�M0{ � MVGV´¾s
KN\oGJQS_W`7¼ s
YkT�wSQtGJKN_N½oIL�kM6T$�c\x`�Ycb*GWISKrXSO»Þ�s
QLf»G's5IL�c_5�^s
GJKN_JO�MaGWOPsNMCYcb�XSOPMVGJ_WOURLQtGJKqX7MJ`xMVGJKNT$M��3K
ÃxGJ_WK�T�K
MWs��^fP�^RSOUfPOUGa`¤_WKNpoQSOP_JKNT�KN\oGWMNgE�°ISOPl^IÄfPK�]^KNfeY^b�\LYxXSK�T�Y^RSOPfPO»Ga`kgEXt_W�^T$��GJO�s��^fUfP`¤]��^_J`xOP\Sl°\SK
Ga �Y^_W¡@s�Y^\S\LKNsuGWOU]xOUGa`
�^\LX��c\�QS\Ls�Y^T�wS_WY^T�OPMJOP\Sl�\SK�KqX�bmY^_[XtKqs
K�\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�s
Y^T�wSQSGJOP\Sl$s5IL�cfPfUKN\Sl^Kk�
h0ISK�XSOPMWs
QLMWMJOUYk\�Y^b0GJISK�T�YkRSOUfPK$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¥s
QL_J_WK�\oGe 'OP_JKNfUKqMJM>s
YkT�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�MrK
ÃtwzKNsuGWKNX�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,s
Yk\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,RzK
Ga �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�^s
GJKN_JO�MVKqX
Rx`ºT�Y^RSOPfUK�\SYtXtKqM7_WK�fP`xOU\Sl@Y^\¬�@s
KN_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`�K
ÃSs�fUQLMJOP]^K^�$F³lkOU]kK�\�K�\x]xOU_WY^\ST�KN\kG�ÈÀMVQLs5I

�kM[GWISK�QLRSOPpoQSOUGJYkQLM�s
YkT�wLQtGJOP\Sl�KN\x]oOP_WY^\ST�K�\oG�wS_JYkw�YoMVKqX�Rx`�Ë�K�O�MJK�_�P �'� �©QmÊ�s�Y^QSf�XÂKq�^MJOUfP`�s
Y^\�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>K
ÃtwSfPO�s
OUGJfP`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�^s
GJK�_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��RzK
Ga �K�KN\�\SYtXtKNME�^\LX7GJISKNOU_eMJQS_W_JYkQS\LXtOP\SloM��
y GWISK�_0s5IL�c_5�^s
GJKN_JO�MaGWOPsNM�gkMVQLs5I��kMCGWISYkMJKe_WK�f���GWKNX�GJY�MVKqs
QS_WOUGa`��^\LX�GJY�GJISK>l^K�\LK�_5�cfLwL_JYkw�KN_VGWOUKqM(Ycb%T�YkRSOUfPKeXtKN]xOPs�KNM
�^\LX�\SK
Ga �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�^s
GJKN_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�_WK
bmYk_JK
MJQtÆ¥K�_�bm_WY^T²wS_JYkRSfPK�T$M�_WK�f���GJKqX�GWY¹]��c_W`oOP\Sl¹MJKNs
QL_JOUGa`^g
]��^_JO���GWOUYk\¢OP\Âs
Yk\S\SKqsuGJOP]xO»Ga`kg�fPY^\Sl^´ÀGWK�_WT XtO�MJs�Y^\S\LKNsuGWOUYk\%g
K�GWsc�Cv6_JYkRSfUKNT$M'MVQLs5I¹�kM6GWISKNMJK[�c_WK�\SYcGEXtKqMJs�_JOPRzKNX�Ro`7GJISK�T�YtXtKNfPMN�
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� \�GJISK��^X7ISYtseT�YtXtKNfÀgxGWISK�T�YkRSOPfUK�XtK�]xO�s
KqMj�^_JK��c_W_W�^\Sl^KqX$Xt`x\L�cT�O�s��^fUfP`�GJY,bmY^_WT"\SK
Ga �Y^_W¡tM6OP\��^\7OPT�wL_JY�]xO�MVKqX
T$�c\L\SK�_q��v3KN_J¡xOP\LM�K�G,�cfÌ�
XtK�nL\SK7�^\Â�^X�ISYts$\SK�Ga jYk_J¡��^M�¼ GJILK7s
YxY^wzK�_5��GWOU]kK�K�\Slo�cl^KNT�K�\oG[YcbE��s�Y^fPfUKqsuGJOPY^\�Y^b
T�Y^RLOUfPK�\SYtXtKNME 'O»GWISY^QtG'GWISK[_WKNpoQSOP_JKqX7OP\oGJKN_J]kK�\oGJOPY^\�YcbC�c\x`7s
KN\oGJ_5�cfPOUÛNKNX��^s�s�KNMWM0w�YkOU\oGEYk_'K
ÃtOPMVGJOP\Sl$OP\tbm_5�^MVGJ_WQLsu´
GWQS_JKk½;P � � � Q¿� � \¢MJQLs5I���s
Y^\SnLl^QS_5��GWOUYk\%gL\LYxXSKNMrs
Y^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�$�^ME jKNfUf��kMEMJY^QS_5s
KqM'�c\LX�XtKqMaGWOU\L�cGJOPY^\LMN�0ÎjKqs��^QLMVK
\SYtXtKqMET$��`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$MCOP\7MVQ�s5I$\SK
Ga �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,RzK
Ga �K�KN\�GWISK'�^X�ISYts��^\LX�GJISK0lk�cGJKN ���`�T�YtXtK�fÌg^�^s
GJQL�^foGJKNs5IL\SY^fPY^lkOUKqM
MJY^T�K
GWOUT�KqMCMVQSwLw�Yk_VG+R�Y^GJI
T�YtXtKNMN��FefPMJYLg3�^sNs
Y^_5XtOP\Sl�GJY�MJY^T�K�XtK
n�\SO»GWOUYk\LMNg3��F>µ Ç h3M[T$��`�YkwtGJOPY^\��cfPfU`¢QLMVK�nLÃxKqX�OU\tbm_5�^MVGJ_WQLs
GJQS_WK^�w
LY^_
K�Ãt�^T�wSfUKkg�ijY^_5MVYk\7K�Ge�cfÌ�t '_JOUGJK�GWIL��GE����Feµ Ç h¯¼ T$��`�Ykw�KN_W�cGJKrOU\�O�MVYkfP�cGJOPY^\%gtYk_0T���`7IL��]^Krlk�cGJK� 0��`tMjGJY$�c\LX
OP\oGJK�_JbÅ�^s�K� 'O»GWI¹��nSÃtKNX�\SK
Ga �Y^_W¡¥½HP ���xgLw%� }5Q¿�6h0ISK[MW�cT�K�MJY^QS_5s
K�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��^s
OUGa`�fUOP\S¡tMNgU½¥GWIL��G�T$��`�RzK
QS\LO»´CY^_0RSO�XtOP_JKqsuGWOUYk\L�cf¥�c\LX7 'ISYkMJK�s5IL�c_5�^s
GJK�_WO�MaGWOPsNM(T$��`�]��^_J`�QS\LwS_JKqXtO�suGW�^RSfP`zæt_WKNpoQSOP_WOU\Sl7¼ KN\SK�_Wl^`o´¾s
Yk\LMaGW_W�^OU\LKNX
Ykw�KN_W�cGJOPY^\%½*RzKNsN�cQLMJK�T�YkRSOPfUK�XtKN]xOPs�KNMrGa`xwSO�s��cfPfP`�_JKNfU`�Y^\�T�YkRSOPfUK$wzY� jKN_�MVYkQS_Ws�KNMr 'OUGJI�fUOPT�O»GWKNX�fPO»bmK�GJOPT�K^æC�c\LX
IL��]xOP\Sl�¼ fPOUT�OUGJKqX�wLIo`tMJOPsN�cf¥MVKqs
QS_WOUGa`z½xRzKNsN�cQLMJK�Ycb�GWISK�OU\LISK�_WK�\oGJfP`$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^\�K
G>�^fÀ�L�^_JK�XtKqMJs�_JOPwtGWOU]kK�Ycbag
RSQSG>\SY^G>MVwzKNs�O»nzs�GJY�gz��F>µ Ç h3MN� � \¹wL�c_JGJO�s
QSf��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�s
YkT�T�QS\SO�s��cGJOP\Sl�OU\��c\��^X�ISYts�MWs
K�\��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$Ycb'KN�ks5I�YcGJILK�_[RSQSG�s
Yk\S\SKqsuGJKqX�]xOP�¹��MJK�_WOPKNM�Y^b
OP\oGJK�_WT�KNXtO���GWK>ILYkMVGWMjGJIL�cG'_JKNfP��`�wL�ks5¡^K
G5Mj�^\LX$GWISK�_WK�Rx`$K�ÆzKqsuGJOP]^KNfU`��ksuG'�^M�_WY^QtGWK�_5M��+h0ISK>Ga jY�ISYkMVGWM0�cGjGWISKrGJY^w
fPK
b¸G'�c_WK>�^fPMJY�YkQtGWMJOPXSKeKN�ks5I�YcGWISK�_q½ M(_5�c\SlkKeRSQtG's��^\7s
YkT�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[ÁSs
K�\��c_WOUY
F³MJOUlk\SO»nzs��c\oG�RzYxXS`�Ycb�_JKqMVKq�c_5s5I�IL�kM�R�KNK�\°s
Yk\LXtQLs
GJKNX¢OP\�GWISK��c_WKN��Ycb0�^X¢ISYts�\SK
Ga �Y^_W¡tM�g*OP\¢w��c_JGJO�s
QSf��c_

_WK�f���GWKNX�GJY¢_JYkQtGJOP\Sl�� Ç ÃS�cT�wSfPKNM,Ycbe�kX�ISYts�_WY^QtGWOU\Sl�wS_JY^GJYts
YkfPM�OU\�s
fPQLXtK�d>`x\L�cT�O�s�ÁxYkQS_5s
K7É'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�^\Ls
KEÝCKqsuGWY^_
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^GJYts
YkfPM>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_WYcGWYts
Y^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�fUQLK
GJYxY^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\�s
Y^\L\SKNs
GJOP]oOUGa`�]oO��$lo��GJKN ���`tM0wSf��^s�KNX¹�cGeGJILK�RzY^_5XtK�_
RzK
Ga �K�KN\�GJISK� 'OP_WKNX°�c\�X¢ 'OP_WK�fPKNMWM�\SK
Ga �Y^_W¡tM���h0ISKNMJK�lo��GJKN ���`tMNg��cf�MJY�s��cfPfPKNX�RL�^MJK�MVGW��GWOUYk\LMNg3�ks�s
KqMJM[w�YkOU\oGWMNg
T�Y^RLOUfPK$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$�^M> jKNfUfC�kMEnSÃtKqX�ISYoMaG5M��[h
Y�wL�c_JGJO�s
OPwL��GWK�OP\�GWISK�\SK
Ga �Y^_W¡¥g¥��T�Y^RSOPfPK,ISYoMaG�T�Q�MaG
RzK� 'OUGJISOP\�_5�c\SlkK�Ycb6�$lo��GWK� 0��`$GJIL�cG>_WK�f���`tM's
Y^T�T,QS\SO�s���GWOUYk\¹R�K�Ga jKNK�\�GWISK�T�Y^RLOUfPK[ISYoMaG>�^\LX¹Y^GJISKN_EwL�c_JGJOPKNMN�
Ç Æ¥KNs
GJOP]^KNfU`kgtlk��GWK� 0��`tMCfUKN\LX�bmQS\�suGJOPY^\��cfPO»Ga`�GWY�T�Y^RSOPfPK>ISYoMaG5M6Rx`$�^s
GJOP\Sl,�kM(wS_WY�ÃtOUKqMCbmYk_��,s
K�_JGW�^OU\�XtQS_5��GJOPY^\�� � \
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T�YkMVG+GJKqs5IS\SY^fPY^lkOUKqM�R��^MJKNX[Yk\[GWISK0lk��GWK� 0��`�T�YtXtKNfÀg^T�YkRSOPfUK0ISYoMaG5M3sN�c\,T�Y�]kKjRzK
Ga �K�KN\�lo��GJKN ���`tMNg��c\LX�OU\�T$�c\x`
MJ`tMaGWK�T$M0�[wS_WYts
KNXSQS_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,K
G6�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_5s
KNM¥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¡�s
Yk\S\SKNs
GJOPY^\�GWY�GJISKenSÃtKNX$\LK
Ga �Y^_W¡z½?P � �5QÌ�Ch0ISKrXtK
n�\SO»GWOUYk\7�^XSY^wtGWKNX�bmY^_6GJISK>wSQS_Ww�YoMVKqM(Y^b
GWISOPM�GJILKNMJOPM
s
Y^_W_WKNMJw�Yk\LXSMzGJYeGJIL�cG�l^OP]^KN\�Rx`rÎ0�^XS_JOP\L��GWI�K
G3�^fÀ�Pgq 'O»GWI�GJISKjK
ÃSs
KNwtGJOPY^\�GWIL��G3Y^QS_
XtK
nL\LO»GWOUYk\�XtYxKNM�\SYcG
�kMJMJQST�K��cfPf¥nSÃtKNX�ISYkMVGWM�GWY$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\�MJKNs
GJOPY^\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��^s
OUGa`
fPOU\L¡xMjÈmRzK
Ga �K�KN\[lk�cGJK� 0��`tM*�c\LX�T�YkRSOUfPK(ISYoMaG5MWÊ
æ�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_JKNfUKqMJM0s
YkT�T�QS\SO�s��cGJOPY^\LMTP �!�tgSw%� }5Q¿�


3OPl^QS_WK>{t� {�MJISY� EM6�[\oQLT�RzK�_�Ycb%ISYoMaG5M6s
YkT�T�QS\SO�s��cGJOP\Sl[OP\7��lo��GJKN ���`�MJs�K�\L�^_JOPYL�+h0ISKET�YkRSOUfPKeILYkMVGjY^\�GWISK
fPK
b¸GEO�MEs
YkT�T�QS\SO�s��cGJOP\Sl� 'O»GWI���_WK�T�YcGWK�ISYkMVG'Y^\�GJISK�nSÃtKqX�\LK
Ga �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°�¢MVKqs
Y^\�X¢lo��GWK� 0��`^� Ç ]^KN\°GJILY^QSlkI�GJISK�fP�kMaG
Ga �Y[T�Y^RSOPfPKEISYkMVGWM6 jYkQSf�X�R�K> 'O»GWISOU\7KN�^s5I$Y^GJISKN_N½ MCGW_W�^\LMJT�O�MWMVOPY^\�_5�c\SlkK^g�GWISK�`$s
YkT�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_WKNs
GJfP`^�(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\SK
Ga �Y^_W¡tM��CijISfP�^T[G5�^s�K
Gj�^fÀ�k�cf�MVY�T�K�\oGWOUYk\�XSKNXtO�s��cGJKNX�w��^s5¡^K�G(XS��G5��\SK
Ga �Y^_W¡tM�g
MJQLs5I��^M'�¹YkRSO»GWK
Ã��c\LX�FE_5XtO�M�gL�^\LX�Io`xRS_WO�X�MJ`tMaGWK�T$M�gSMJQLs5I��^MeijKNfUfPQSf��c_Ed>OUlkO»G5�cf%vC�^s5¡kK
G'd>�cGW��ÈÌi�d>v6d�ÊEP �k|*Q¿�
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Fe\�OPT�w�Yk_VG5�c\oG+wL�c_JGCYcbLGWISK0T�Y^RSOPfUK0KN\o]xOP_JYk\ST�K�\oGC�c_WK6GWISK0T�YkRSOPfUK'XtKN]oO�s
KqM3GJISKNT$MVKNfU]kKNMN�3ÁxKqsuGJOPY^\ � � � XtKNMWs
_WOURzKNX
GWISK�s�QS_J_WK�\oG�MJw�KqsuGW_JQSTãYcb'T�Y^RLOUfPK�XtK�]xO�s
KqM��^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�_WK
bm_WOPl^K�_5��GWY^_5M'�c\LX�Y^GJISKN_>KN]^KN_J`tXS��`
�^wSwSfPOP�^\Ls
KqM���h0ISO�M�GJ_WK�\�X�GJY� 0�c_5XSMrK�T�RzKNXLXtOU\Ll�YcbEs
YkT�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�$â���GWK� 0��`�Áts
KN\L�c_WOPY
]xO�s
KNM'sN�c\�RzK[MVKNK�\¹�^M�GWISK�nL_5MaGEMVGJK�w�GWY� ��^_WXSMjGWISK�_JKq�cfPOPMW��GWOUYk\7Y^b3Ë�K�O�MVKN_N½ M0]xOPMJOPY^\�Ycb+QSRSO�pkQLO»GWY^QLMEs�Y^T�wSQtGWOU\LlL�
h0ISO�M�MJKNs
GJOPY^\ÂXtO�MWs
QLMWMVKqM�GJILK7s��^wL�cRSOPfPO»GWOUKqM�YcbEs
QL_J_WK�\oG[T�Y^RSOPfPK7s
YkT�wLQtGJKN_WM[�^\LX�GJILK�OP_,XtKN]^K�fPY^wLT�KN\oG[Y�]^K�_�GWISK
f��^MVG[XtKNsN�^XtK$�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$MJK�fP]^KNMN�
�¹YkRSOPfUK$s
YkT�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`�s
YkQS\oGJKN_V´

wL�^_VG5M�� � \Â� � � �c��wL�cwzK�_qg;
LY^_WT$�c\�K
G,�^fÀ�¢P �k}*Q�XtO�MWs
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XS�^fUYk\SK��cwLwSfUO�s��cGJOPY^\LM7XtY°\SYcGqgEMVQ�s5Iº�kM$\L�^T�K¢MVKN_J]kK�_5M��^\LXºlk�cGJKN ���`tMN�>
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YkT�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`$fUOUbmK>Yk\�GWISK>T�YkRSOUfPK�s
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KNM��^_JK�fUKq�^XtOP\Sl
_WK�f���GWOU]kK�fP`7O�MVYkfP�cGJKNX�K�ÃxO�MVGJK�\�s
KNMNgS\SY^GeQS\SfPOP¡^K�GJILK � � �c��v6dEF>M>XtO�MWs
QLMWMVKqX�OU\�MJKNs
GJOPY^\�{t� }� 'ISO�s5I�s��cT�K� 'OUGJISYkQtG
 'OP_JKNfUKqMJM�OP\oGJK�_JbÅ�^s�KNMN� � b3Ë¢KNOPMJK�_q½ Mj]xO�MVOPY^\�s��^\�RzKrGJ_WQLMaGWKNX*gxGWISK�\SK
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YkT�w��c_5�cRSfPK�GJY�GJIL�cG,YcbEvjdEFeM,bm_WY^T � � �c��GJY�{c|k|k{t��h0ILK�Ga �Y�MVKN\t´
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(no system support)
Laissez−faire
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Application−transparent
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GWISK,T�YkRSOUfPK�\LYxXSK^½^P � �tg¥w%� � Q¿� � \�K�ÆzKqsuGqg%�7�¹YkRSOUfPK � v6]���s
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O�M'_5�c_WK�fP`$OU\x]^YkfU]kKNX7 'O»GWI�w��^s5¡^K�GjGW_W�^\LMJT�O�MWMVOPY^\7GJY�GJILK�T�YkRSOPfUK�\SYtXtKk½ÔP � �tgSw%� � Q¿�

þ'ñÅî�øoö�ïL÷Å÷���õzôrq3úzÿ�î�ïtíqñÅõzôÄïSô3ù 

ô
ú�î�øxìNì�þ'ñÅ÷ÅíNøoî�ñÅô3ú
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RzYcGWI�GWISK$s
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YkwSOPKNM+Ycb¥]��cfPQSKNM(_JK�GJQS_W\SKNX�Rx`�drµ>Á�_WKNMJY^fPQtGJOPY^\�M'ÈmK^� lL�Pg
]xO��[GWISKTt�\ i!s?Z?h*i~}6�!X?g'qH\^]�_�bmQS\LsuGWOUYk\�ÊjOU\�MaGWKN�^X7Ycb�_WK
´¿_WKNMJY^fP]oOP\Sl�GWISK�T R�K�bmY^_WK>Kq�^s5I�QLMJK^� � \��^XSXSO»GWOUYk\%gSXtO�MJs�Y^\t´
\SKqsuGWOUYk\LM[ÈÅMJKNs
GJOPY^\¹{t� �L� {^Ê��c_WK�w�YxYk_JfP`7MJQSwSwzY^_JGJKNX%ætO»b+GJILK�T�YkRSOPfUK�ISYoMaG'bÅ�^OUf�M�GJY$T�OPl^_5��GJK�OUGWM'Ykw�KN\¹s
Y^\L\SKNs
GJOPY^\LM
 'OUGJISOP\�GJISK�GWOUT�K�bm_5�cT�K[�cfPfPY� jKqX�RzK
bmY^_WK�heijv£GJOPT�KqM'Y^QSGNgxGJILKNMJK[s
Y^\L\SKNs
GJOPY^\LM0 'OPfUf*RzK�fPYkMVGN�

p økî�ì��6øxðcíqñmò�ø

LYxs�QLMJOU\Sl�K
ÃSs
fPQLMJOU]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_WYcGWYts
Y^f�M(�^\LX$MVKN_J]xO�s
KqM��+h0ISKET$�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\�s
YkT�T�QS\SO�s��cGJOPY^\� 'OUGJI¢T�Y^RSOPfUK�s
YkT�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�_WOUYkQLM0s
YkT�wzK
GWO»GWY^_�GJY��¹YkRSOUfPK � v@OP\ �¾Ç h�
°K
Æ¥Y^_JGWMjGJY�XtKq�cf¥ 'O»GWI7GWISK
�kXSXt_WKNMWMjT�OPl^_5��GWOUYk\�wS_WY^RLfUKNT��

ù®¸�º®¸�º 9 ��� /�$ ½
�¹YkRSOPfUK y Þ�s
K�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^±aKNs
G>RzK
Ga �K�K�\
GWISK[ZE\SOP]^KN_WMJOUGa`$Ycb3ßeK�f�MVOP\S¡xOÌgLdeOPl^OUGW�^f Ç poQSOPwST�K�\oGrijY^_Ww�Yk_W�cGJOPY^\%gtµeY^¡xOP���c\�X�h
K�fPKNs�Y^T 
3OP\SfP�^\LX*�(h0ISK�wS_WYc±aKqsuG
OP\Ls
fPQLXtKqX°GWISK�XtKqMVOPl^\@�c\LX�OPT�wSfUKNT�K�\oGW�cGJOPY^\ÂY^be�c\¤�^_Ws5ISOUGJKqsuGWQS_JK�GJIL�cG��cfPfPY� EM[T�Y^RSOPfPK7ISYoMaG5M7ÈmKk� l��UgCf��cwSGJY^w�MWÊ
GWYÂs
Y^\L\SKNs
G$GJY�GJISK � \kGWK�_W\SK
G�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%XSOPMWs
QLMWMJKNX�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_5s5ISOUGJKNs
GJQS_WK�¼ _WK�wLfP�ks
K�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�s
Yk\S\SKNs
GJOPY^\LM%R�K�Ga jKNK�\�T�Y^RSOPfPK6s
fPOUKN\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�s
Y^T�T,QS\SO�s���GWOUYk\�RzK
Ga �K�K�\�T�Y^RSOPfPKrs�fUOPK�\oGWM0�^\LX$nSÃtKqX�MJK�_W]^KN_WMN�"Ã$h0ISK�MVwSfPOUGV´
GWOU\Sl�Ycb6GJISK�s
Yk\S\SKNs
GJOPY^\��cfPfUY� EMEGJISK�QLMJK�Y^bjXtOUÆzKN_JKN\kG�wS_WYcGWYxs�Y^f�MeRzK
Ga �K�KN\¹GJILK���µ¯�^\LX��¢i�ßç�c\�X�RzK
Ga �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$wzK�_JbmY^_WT wzYxY^_WfU`�Y�]^K�_' 'OP_WK�fPKNMWM0fUOP\S¡tM�P }^|*Q¿�0� y ËÄâ�� � QLMJKNME�$MJwzKNs
O��cfU´¿wSQS_Ww�YoMVK�wS_WYcGWYxs�Y^f%MVGW�ks5¡7Y^\
GWISKe��µE´¿�¢i�ßéfUOP\S¡��c\LX$s�Y^\x]^KN\kGWOUYk\L�cftheijv/- � vÂRzK
Ga �K�K�\�GWISKe�¢i�ßé�^\LX�GJILK'nSÃtKNX�ISYoMaGq��ÈÀh0ISKe�^_Ws5ISOUGJKqsuGWQS_JK
wS_WKNMJK�\oGWKNX,OU\�s5IL�cwSGJK�_C��Y^bLGJILOPM+GWISKNMJO�M3bmY^fPfUY� EM+��MVOPT�OUf��c_(�^wSwS_WYk�ks5I%� Ê�h0ILKE� y ËÄâ�� � wS_JY^GJYts
YkftMaG5�^s5¡[QLMJKNX,Y^\
GWISK> 'OP_WK�fPKNMWM6fPOU\L¡$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��s
Y^\L\SKNs
GJOP]oOUGa`�Ro`�wzK�_JbmY^_WT�OU\Sl�GJ_5�c\LMJwL�c_WK�\oGE_WKNs�Y^\S\SKqsuGWOUYk\LM��rÁxKNs�Y^\LX*gzOUGrs��^\�RzK,s
Yk\tnLlkQS_JKqX�GJY�MVIxQtG
XtY� '\�GWISK7â�Át��fPOU\S¡¢OU\°sN�^MJK�s
Y^\L\SKNs
GJOPY^\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�s
YoMaG0�^MWMVYts�OP�cGJKNX� 'OUGJI�â�Át� s�Y^\S\SKqsuGWOU]xOUGa`^�
� y ËÄâ�� � wL_JY�]xO�XtKNM�¼ ��MVYts5¡^K�GCOU\oGJKN_VbÅ�ks
Kkgc 'ISO�s5I�O�M(MJOUT�OPfP�^_+GJY[�^\LX�ISOUlkISfP`,s
YkT�wL��GWOURSfPK0 'O»GWI�GJISKEÎ�KN_J¡kK�fPK�`

MJYts5¡^K
G5M����N� �^M� �K�fPfe�^M�GWISK¹ËÄOP\LXtY� EM�MJYts5¡^K
G5M�½®P � |k}tg0wSw%� {:^x}�QÌ�é� y ËÄâ�� � MVYts5¡kK
GWM�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$GJILK7heijv/- � v¯MaG5�^s5¡�Y^b�GWISK
�¢i�ß��'h0ISK�� y ËÄâ�� � �^_Ws5ISOUGJKqsuGWQS_JK¢�cf�MVY@OU\Ls�fUQ�XtKNM��Âf���`^KN_7Ycb,OU\LXSOU_WKNs
GJOPY^\¬�^R�Y�]kK¹GJISK�K
ÃxGWK�\LXtKqX¬MJYts5¡^K
G
bmQS\�suGJOPY^\��cfPO»Ga`�GWIL��GC�cfPfUY� EM3MJYxs5¡kK
G5M%Y� '\SKqX�Rx`�T�YkRSOPfUK0�cwSwLfUO�s��cGJOPY^\LM�GJYrR�K�_WK�RzY^QS\LX,��G3_JQS\oGWOUT�K^�^
SYk_
K�ÃS�cT�wSfPK^g
����µ¶GJI���G>s�Y^\S\SKqsuG5M'GJY�����F>µ T$��`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¡^K
G5MCwS_WY�]xOPXtKEheijvÂ�kMC �K�fPf��^MjZed>vÂOP\kGWK�_JbÅ�^s�KNMN�
h0ISKN`��^_JK'OPT�wSfUKNT�K�\oGJKqX��^M(�[¡^K�_W\SKNfSK
ÃxGJKN\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\�s
KNX$bmQS\LsuGWOUYk\L�cfPOUGa`�\LK�KNXSKNX$Rx`�QLMJK�_5M( 'ISY
�^_JK$�� 0�c_WK,Y^b6GJILK$OUT�wL�ksuGWM[Ycb0T�YkRSOPfUOUGa`��c\�X¢ 'OP_WK�fPKNMWM�s
Y^T�T,QS\SO�s���GWOUYk\%½¹P � |^}xg3w%� }5Q¿���¹Y^RLOUfPK$s
fPOUKN\kG5M[s��^\¢RzK
XtOP]xOPXSKNXÂOP\°Ga �Y�wzY^_JGJOPY^\LM� 'ISK�_WK7Yk\SK7_WKNMJOPXSKNM[Yk\°GJILK���µ×�c\LX�GWISK�YcGJILK�_�Yk\°GJILK��¢i�ß��3h0ILOPM ���5¡1�)�����4�
�©�u�<�©�?� MaGW_JQ�suGJQL_JK��cfPfPY� EM6GWISK[�¢i�ßHGWY$w�KN_VbmYk_JT �ksuGWOUYk\LM0Y^\�R�KNIL�cfUb+Ycb3GJISK[��µ��?
SYk_E��s
Y^T�wSfPK
Ã��cwSwSfPO�s���GWOUYk\%g
MJQLs5IÂ�^M,��XtO�MaGW_JOPRSQtGWKNX�GW_W�^\LMJ�ksuGWOUYk\�wL_JYts
KqMJMJOP\Sl�s
fPOUKN\oGNg3GJISK�T$��±aY^_WOUGa`�Ycb'GWISK$bmQS\Ls
GJOPY^\L�^fUOUGa`°s��^\�RzK7wLfP�ks
KNX
Yk\7GWISK��¢i�ß¶�c\LX�s
Yk\kGW_JYkfUfPKNX�bm_JYkT"GJILK���µ[�Sh0ISO�M's��^\�_WKNXtQ�s
K>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�s
K�s
YoMaGq�
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h0ISK>� y ËÄâ�� � wS_WYcGWYts
Y^f�MaG5�^s5¡,s�Y^\LMJO�MaG5M(Ycb¥GWIS_JKNKET$�cOP\�wS_WYcGWYxs�Y^f�M��3F�G6GWISK'GJYkw�O�MCGJILK>� y Ëºâ�� � ÁtYxs5¡kK
G
v(_WYcGWYts
Y^f�ÈÅ��ÁtvjÊ� 'ILOPs5I¬�^fUfPY� EM�GWISK¢_WK�T�Y^GJK�T$�c\��cl^KNT�K�\oG�Ycb�MJYts5¡^K
G5M�RzK
Ga �K�KN\ºGJISK���µ²�^\LXÄ�¢i�ß�� � \
GWISK�T�O�XSXtfPK�O�MEGWISK,� y ËÄâ�� � d>�cGW��ijI��c\S\SKNf
v6_JY^GJYts
Ykf6ÈÅ��d�ijvjÊe 'ISO�s5I��cfPfUY� EM'GJISK,T�QSfUGJOPwSfPK
ÃtOU\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/- � vHs
Yk\S\SKNs
GJOP]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�_Cs
YoMaGqg�KNMJw�Kqs
O��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>��µés
Yk\S\SKNs
GWM(GJY[�[�¢i�ß�gk��wL_JY�Ãt`[O�M6s�_JKq��GJKqX�Y^\�GJILKe�¢i�ß
GWY��^s
G,�^M�T�KqXtO���GJYk_�bmY^_[GJISK���µ XtQL_JOP\Sl�GJILK7wzK�_WOUYtX�Ycb0GWISK7s
Yk\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��^s
GWMr�^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
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G�RSQtG��^fPMJY�OP\Ls�fUQLXSKNM
RzK
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_WKN��GWKNM���MJKNs
Yk\LX�s
Y^\L\SKNs
GJOPY^\�GJY�GJILK$_JKNT�Y^GJK
ISYoMaG[ÈÀs
Y^T�wSfPK
GWOU\Ll,GWISK�s
Yk\S\SKNs
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YkRt±aKNs
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sN�c\�QLMJK�GJY$wS_WY�]xOPXtK>GJILK�OP_EY� '\¹s
Y^\SÍLOPs
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 �Y^_W¡°MJs5ISKqXtQSfPK�_�OU\ºs
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Ga �K�K�\£s
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ÈÀMaG5�c_JGJOP\SlÂbm_WY^T�GJILK��^wSwSfPOPsN��GJOPY^\S´ÀGW_W�^\LMVw��c_WK�\oG$K�\LX¬Ycb�GJILK�MJw�KqsuGW_JQST��^\LXÄ\SY^G�_WKN�^s5ILOU\SlÂGJISK�fP�^OPMWMJK�Û
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Yk\kG5�cOP\LM0�c\�Y^Rt±aKqsuGE¡kK�`^� y _5XtOP\L�c_WOUfP`^goGWISK�Y^Rt±aKqsuG'¡^KN`7MJw�Kqs
OUnLKNM�GWISK�Y^Rt±aKqsuG
 'OUGJISOP\�GJISK'MJK�_W]^KN_�bmYk_3 'ILOPs5I,GJISK0OP\x]^Yts��cGJOPY^\�O�MCXtKqMaGWOU\SKqX*�+ßEY� �K�]^KN_Ng�OP\�GWISK's��kMVK�Ycb�GJISKE�ks�s
KqMJM
RS_WOPXSl^K�wS_JY^nLfPK^g
GWISK�YkRt±aKNs
G>¡^KN`�s�Y^\oGW�^OU\�Me�c\¹O�XtKN\kGWO»n�K�_>bmY^_EGWISK[GWK�_WT�OU\L�^f%GWY7 'ISO�s5I¹GJILK � y É·RzK�fPY^\SloM��>ÁtQLs5I��c\¹YkRt±aKNs
Ge¡^KN`
O�M,sN�cfPfUKqX°���¹YkRSOPfUK y RS±aKNsuG�å�K�`ºÈÅ� y å[Ê
�
��OU¡kK��c\°Yk_WXSOU\L�^_J`¢Y^Rt±aKqsuG�¡kK�`kg+�¢� y å× 'OUfPf�R�K�wL�^MWMVKqX�GJY¹GWISK
�ks�s
KqMJM>RS_WOPXSl^K��^M>wL�c_JGrY^bj��MaG5�c\LXS�^_WX¢â � y v � � |�- � � � - � � {,_JKqpkQLKNMVGN��h0ISO�M�MJs5ILK�T�K��^fUfPY� EMe��s
fPOPK�\oG�QS\L�� 0�c_WK
Y^bjËÄOP_JKNfUKqMJM�i y ÉEÎ0F GWY�T$�^¡^K�OU\x]^YtsN��GJOPY^\�MeYk\�GJILK�GWK�_WT�OP\L�^f
GWIS_WY^QSlkI�GJILK��ks�s
KqMJMrRS_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�Kqs
OUnLKNX,OU\�GWISKE�^sNs
KNMWM3RS_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�s
KqMJM>RS_WOPXSl^K^g�GJILK,YkfPX�RS_JO�XtlkK,s��^\�_WKNXtOP_JKqsuG>GJISK�s
fPOUKN\oGrQLMJOP\Sl��
â � y v � y i�FCh � y µ��ý
 y É�Ë�FeÉed"T�KNMWMJ�^l^K^��FEfPf6OP\kGWK�_5�^s
GJOPY^\�R�K�Ga jKNK�\�GJILK7s
fPOUKN\oG,�c\LX¢GWISK7�^sNs
KqMJM�RS_WO�Xtl^K
O�M�w�KN_VbmYk_JT�KqX�QLMJOP\Sl�Yk\SfP`¹GJISK$MVGW�^\LXS�c_5X¤ÈÅ\SY^\S´ÌËÄOP_JKNfUKqMJM[i y ÉEÎ0FrÊEbmKq��GWQS_JKqM��c\LX� 'OUfPfCGWISK�_WK
bmYk_JK� jYk_J¡� 'OUGJI
Yk_WXtOP\L�^_J`�i y ÉEÎ0FHs
fPOUKN\oGWM0QLMJOU\Ll��^\x`�]^KN_WMJOUYk\�YcbCâ � y v+�LßEKN\Ls
KkgtQLMVOP\Sl�GJILK[�^XSXt_WKNMWMjYcb3GJISK��^sNs
KqMJM�RS_WOPXSl^KrOU\
GWISK � y ÉA�^fUfPY� EM's
fPOPK�\oGWM�GWY,n�\LX�MVKN_J]kK�_5M6GWIL��GEI���]^KrT�Y�]kKNX7GJIS_WY^QLl^I7_WK�wzKN�cGJKqX�_WKNXSOU_WKNs
GJOPY^\LMN�
ËÄISOPfPK�GJILOPM�MJs5ILK�T�K�T$�c¡kKNM[OUG,wzYkMWMJOURSfPK$GWY�nL\LX¤MVKN_J]kK�_5M�GJIL�cG,IL��]kK$T�Y�]^KNX%g3OUG,_WKNpoQSOP_WKNM[�ks�s
KqMJM�RS_WOPXtlkKNM

GWY�T$�cOP\oGW�cOP\°bmYk_J 0�c_5XtOP\Sl¹w�YkOU\oGWK�_5M[OP\LXtK
n�\SO»GWK�fP`°Y^_,_JO�MV¡¢GJI���G � y ÉeM�ISKNfPXÂRo`°s�fUOPK�\oGWM�R�Kqs
YkT�K�OU\x]��cfPO�X*� 
LY^_
GWISOPM,_WKN�^MJY^\�g3����Y^RSOPfUK � y É³T���`��cf�MJY�s
Y^\oG5�cOP\ÂXtK
G5�cOPfPM,�cRzY^QtG��¹ISY^T�K�fPYts��cGJOPY^\Â�clkK�\oGNg3 'ISO�s5I°T$�cOP\kG5�cOP\LM
OP\tbmY^_WT$��GWOUYk\@�cRzY^QSG,GWISK�s�QS_W_JKN\kG� 'ISKN_JKq�cRzY^QtG5M�Y^bEGJISK�GJKN_JT�OP\L�cfÌ� � bewL_JKqMVKN\kGqgCGJILK�ISYkT�K�fPYts���GWOUYk\@�^l^K�\oGq½ M
�kXSXt_WKNMWM�OPM,s
Yk\kG5�cOP\SKNX�OP\°GJILK7�¹Y^RLOUfPK � y É³OP\�GJISK$bmYk_JTãYcbE��MJwzKNs
O��cfE¼ T�Y^RLOUfPK$GJKN_JT�OP\L�cfjwS_WYcnLfPK^�P½¹ÎjKqs��^QLMVK
GWISKr�^QtGJILY^_5M(Ycb
ËÄOU_WK�fPKNMWM�i y ÉEÎ0FAs
Y^\�MVO�XtK�_jGJILKeO�XtKN��Ycb�KNT�RzKNXSXtOP\Sl�GJISK>GJKN_JT�OP\L�cfzOPXSK�\oGJOUnLK�_�OP\�GJILK>� y å¶�
MJY^T�K� 'I���GCQS\SYk_VGWISYtXtY�Ã�QLMJK0YcbzGJISK'wS_WYcn�fUKk½ M+YkRt±aKNs
G(¡^K�`[nLK�f�X*gcGWISK'T�Y^RSOPfPK0GJK�_WT�OU\��cfSwS_WYcn�fUK'�cf�MJY�s�Y^\oGW�^OU\�M�GWISK
�kXSXt_WKNMWM(Ycb�GJISK��^sNs
KNMWM(RL_JO�Xtl^KeGJY, 'ISOPs5I�GJISK>GJKN_JT�OP\L�cfz ��kMjs�Y^\S\LKNsuGWKNX$ 'ILK�\�GWISK � y É¬ ��kM6s�_JKq��GJKqX*�0ÈÅßEKN\Ls
Kkg
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��
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� \�GJILK�fUYk\Sl�GJK�_WT�gxGJISK[� y å��cwLwS_JYo�^s5I� 'OUfPf%RzKNs
YkT�KrYkRLMJY^fPK
GJKk�
h0ISK¹MJw�Kqs
O��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�_WK
bmYk_JK

\SY^G,_WKNs�Y^l^\LOPMJKNXºÈÅ�^\LX¤s�Y^\LMJKNpoQSKN\oGJfP`�OPl^\SYk_JKqXLÊ�Rx`�s
fPOUKN\kG5M[GWIL��G�XtY�\LYcG,OPT�wSfPK�T�K�\oG�GWISK�ËÄOU_WK�fPKNMWM�i y ÉEÎ0F
MJw�Kqs
OUn�s��cGJOPY^\%�Âh0ILK�MJw�Kqs
O��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"s
Yk\S\SKqsuGWM[GJY��^\Â�^sNs
KNMWM�RS_WO�Xtl^K$QLMJOP\Sl¢â � y v � � {Sg�GWISK7�^sNs
KqMJM�RL_JO�Xtl^K7 'OUfPf6_WKNpoQSKqMaG
GWIL��G,GJISK�s
fPOUKN\kG�MVQLwSwSfP`¢GWISK7KN\oGJOP_JK�YkRt±aKNs
G,_WK
bmKN_JKN\Ls
K$QLMJKNX°GJY�T$�^¡^K�GJILK�OP\x]^Yts��cGJOPY^\%�¹h0ISO�M�O�M�XtY^\SK7QLMVOP\Sl
GWISK�µ Ç(Ç d�Á1�EFedrdrÉ Ç ÁSÁ � µrâi�E� y d Ç bmKN�cGJQS_WK�Y^bjâ � y v � � {��^\LX�lkOU]kKNMEGJISK��^sNs
KNMWM>RS_JO�XtlkK��^sNs
KNMWMeGJY�GWISK
GWK�_WT�OP\L�^f�O�XtK�\oGWO»nLKN_Ngx 'ISO�s5I��^fUfPY� EM(OUG�GJY[bmYk_J 0�c_5X�GJILK>_WKNpoQSKqMaG�Y^_�_JKqXtOU_WKNs
G(GJILKrs�fUOPK�\oG'�^MjR�K�nSGWMjGJILKrMJO»GWQL��GWOUYk\%�
FefPMJYLg*OUb6GWISK��ks�s�KNMWMeRS_WO�Xtl^K,¡o\LY� EMe\SY^GJISOP\Sl��cRzY^QtGrGJILK� 'ILK�_WKN�cRzY^QSGWM>Ycb(GWISK�GJK�_WT�OU\��cf'ÈmOÌ� Kk�Ug%XSYoKqMr\SYcG�IL��]^K
��s
Yk\S\SKNs
GJOPY^\¹GWY�OUG��c\LX�\SY7¡x\SY� 'fPKNXtlkK�Y^b6O»G5MrT�Yk_JK,_JKqs
KN\kGrfUYtsN��GJOPY^\zÊug¥GJILK,ISYkT�K,fPYts���GWOUYk\��clkK�\oG>_WK
bmKN_JKN\Ls
K
�^fUfPY� EMEOUG>GWY�poQSKN_J`�GJILK,ISYkT�K�fPYxsN��GWOUYk\��clkK�\oGEbmY^_>GJILK�GWK�_WT�OP\L�^fÀ½ M>s�QS_W_JKN\kG>fUYts��cGJOPY^\�Yk_>MJOUT�wSfP`¹_WKNXtOP_JKqsuGEGWISK
s�fUOPK�\oGeXtOP_JKqsuGWfU`$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 ÉEÎ0F³s
Yk\LMJOPXtKN_�GJISK$Q�MVK�YcbjGJISK$T�YkRSOUfPK�GJKN_JT�OP\L�cfCwL_JY^nLfUK�wS_WK
bmKN_W�^RSfUK$�^\LX�_WKNs�Y^T�T�K�\LX�GJI���G�GJILOPM�wS_WYcn�fUK
RzK$OU\�s
fPQLXtKNX�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
� � |�- � � � s
Y^T�wL�cGJOPRSOPfUOUGa`�_WKN�^MJY^\�M��

��øoî�û¤ñÅô3ïS÷���õLë+ñÅ÷Àñmí�G
h0ISKjGJQL\S\SK�fxRzK
Ga �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^GJYts
YkfSÈmËéd>vjÊu��F°MJw�Kqs
O��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�s
KjGJY
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�^sNs
KqMJM
RS_WO�Xtl^Kk�'ÁxGW��GWK[_WK�f���GJKqX�GJY$GWISK[YkfPX�GWQS\S\SKNf
O�M'GW_W�^\LMabmKN_J_WKNX7GJY�GJISK,\SK� ¶�^sNs
KqMJM'RL_JO�Xtl^K[�kMEwL�^_VGEY^b+GJISK,IL�c\LXSYcÆ
wS_WYts
KqXtQS_WK^�6ËÄOP_WK�fPKNMWMei y ÉEÎ0F·Y^wzK�_5��GJKqM' 'OUGJI�Ga jY�Ga`xwzKNM'Y^bCIL�c\LXSYcÆ+�CbmY^_W ��^_WX��c\�X�R��^s5¡x ��^_WX7IL�c\�XtYcÆ+� � \
GWISK�bmY^_WT�KN_rsN�^MJK^g¥GWISK�s�Y^\S\LKNsuGWOUYk\�O�MrfUYoMaG��c\LX¢_WK�KNMVGW�^RSfPOPMJISKNX¹GJY�GJISK�\SKN ��^sNs
KNMWM>RS_JO�XtlkK^� � \�GJISO�M�s��kMVKkg�GWISK
\SKN ¯RL_JO�Xtl^K�OP\SOUGJO���GJKqMrGJISK$I��c\LXtY^Æ3� � \�GWISK$fP�cGVGWK�_[s��kMVKkg*GJILK�s
Y^\L\SKNs
GJOPY^\¢GJY�GJISK$YkfPX�RS_WO�Xtl^K�wzK�_5MVO�MaG5M� 'ISOPfUK
GWISK�s
Yk\S\SKqsuGJOPY^\�GWY$GJISK�\SK� ·RS_WOPXSl^K�OPMeR�KNOU\Ll7MVK�GEQSw%�'h0ISO�M'O�MEK
ÃtwzKNs
GJKNX�GWY$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�K
Æ¥KNs
GJOP]^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�^sNs
KqMJM
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\�s
K�O»G[�^fUfPY� EM>GJISK$�^sNs
KqMJM
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 vés
Yk\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$OP\�s�Y^\�±aQS\�suGJOPY^\7 'O»GWI�bmY^_W 0�c_5XtOU\Ll�w�YkOU\oGJKN_WM�s
Yk_J_WKNMJwzY^\LX�_WY^QSlkISfP`�GWY[GJILKrMWs5ISK�T�K
�kXtY^wtGWKNX�bmYk_[GJILK$nL_5MaG�]kK�_5MVOPY^\�Y^b�GWISK��^_Ws5ILO»GWKNsuGWQS_WK$wS_JKqMVKN\oGJKNX�OP\°GJILOPM[GJISKqMVO�M:P � ��QÌ��h0ISK7QLMVK7Ycb0GJISK�ISY^T�K
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GCXS��G5��MV`tMVGJK�T�Ê3�c\�X�s�Y^\Ls�fUQ�XtKNM3GWIL��G+GJILKeâ � y v�T�KqMJMW�clkK6bmYk_JT$��G5M�¼ �^_JK
�^fU_WKN�kXt`�MJQtÞ�s
OPK�\oGWfU`�Y^wSGJOPT�OPÛ�KqX7�^\LX�bmQS_JGJISKN_jYkwtGJOPT�OUÛq��GWOUYk\� 'OUfPfzY^\SfP`�_JKqMVQSfUGjOP\�_WKNXtQ�s
KNX�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�Kqs
OUn�sc�AËÄISOUfPK

GWISK�i y ÉEÎ0FE´¿MJw�Kqs
OUn�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\SK
nLG(bm_JYkT
GWISK�GJ_5�c\LMJwL�c_WK�\oGr_JKqs
Y^\L\SKNs
GJOPY^\�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�s
YkT�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\LXÄMJKNs
GJOPY^\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�_�s
Y^\x]xOP\Ls
OP\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�MWs
Y^\L\SKNs
GJOPY^\LM�bm_JYkT¶�cwSwSfPO�s���GWOUYk\LMN� � \�_WK�f���GWOUYk\
GWY�T�Y^RSOPfUK�\SK
Ga �Y^_W¡xOU\LlLg%GWISK$bmYts
Q�M�Y^b�GWISK�Ga �Y�MJY^fPQtGJOPY^\LM[OPM�MVfPOPl^IoGJfP`¢XtOUÆ¥K�_WK�\oGN�¹ËÄISKN_JK7ËÄOU_WK�fPKNMWM�i y ÉEÎ0F
�kXSXt_WKNMWMVKqM(GWISK�wS_JYkRSfPK�T"Ycb
\SK
Ga �Y^_W¡�ISK
GWK�_WY^l^KN\SK�OUGa`^goYcÆ¥K�_WOP\Sl�MJwzKNs
O��cfPO�MVKqX$GJQL\S\SK�fPOP\Sl,wL_JY^GJYts
YkfPM6bmY^_'�,\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\
MJKNs
GJOPY^\�{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�^s
GJKN_JO�MaGWOPsrY^b6s
QS_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$�c\L�^l^K�T�KN\kG3MJs5ISKNT�K(QLMJKNX�GWYEGJ_5�^s5¡rT�Y^RSOPfPK(GJKN_JT�OP\L�cf�MN��h0ISK�ÈÅs
KN\oGJ_5�cfPOPMJKNXLÊ*fUYts��cGJOPY^\�_WK�lkOPMVGJKN_Ng
�^_JlkQL�cRSfP`7Yk\SK[Y^b6d y �
� Ç µ[½ M> jKq�c¡^KN_'bmKN�cGJQS_WKNMNgL 0�^MeOU\�ËÄOU_WK�fPKNMWMri y ÉEÎ0F¶_WK�wLfP�ks
KNX� 'OUGJI¢��XtKNs�K�\oGJ_5�cfPO�MVKqX
bmYk_J 0�c_5XtOP\Sl�wzY^OP\kGWK�_$�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_JKqs
KqXtKNM
ËÄOP_JKNfUKqMJMEi y ÉEÎ0FARx`�MVKN]^K�_5�cf�`^Kq�c_5M�gx�c\LX7O»G'O�M0s
fPKN�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\oGEs
Yk\kGW_JOPRSQtGWOUYk\�Y^b+d y ��� Ç µ·IL�^MER�KNK�\�GJY�ISKNfUw�K
ÃtwSfPY^_WKrbmQS\Ls
GJOPY^\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_�K
G��^fÀ��XSKNMWs
_WOURzK$�c\°�cwSwL_JYo�^s5I�bmYk_[T�Y^RSOPfPK�i y ÉeÎ�F"�^wSwSfPOPsN��GWOUYk\�MJQSwSwzY^_JG�s��^fUfPKNX¢GJILK ∏2 v6_JY�Ãt`
v(f���GJbmY^_WT P � ���tg � �!�©QÌ��h0ISK ∏2 wSfP�cGVbmYk_JTÚ�cfPfUY� EM�i y ÉEÎ0F¶_WKNpoQSKNMVGWMebm_WY^TÚs
fPOUKN\kG5MeYk\�T�Y^RSOPfPK,s
YkT�wSQtGJKN_WMEGJY
RzKe_WK�f���`^KqX�GWY[_WK�T�YcGWKeMVKN_J]kK�_5MCRSQtG0XtYxKNM6\SYcG6OP\�OUGWMJK�fUb�MVQLwSw�Yk_VG�MVKN_J]kK�_(T�Y^RLOUfPO»Ga`k�+vd�cISfP¡^KeK
G��^fÀ�,P � }��'Q*XtKNMWs
_WOPR�K
ISY�  ∏2 sN�c\¹RzK�QLMJKNX�OP\�s
Yk\�±aQS\Ls
GJOPY^\¹ 'OUGJI��7�¹Y^RSOPfPK � vé]��c_WO��c\oGes��^fUfPKNX�GWISK�
3OP_JKN ��^fUfU´¿F+ 0�c_WK�h�_5�c\�MVwL�^_JKN\oG
� \oGJKN_J\LK
Ge�¹YkRSOUfPOUGa`7FE_5s5ISOUGJKNs
GJQS_WK$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\@MJKNs
GJOPY^\@{S� {S� {S����Y^RSOPfUK�µEYtXtKqM�ÈÀ��µeM5Ê
OP\oGJK�_5�^s
Gj 'OUGJI�lk�cGJK� 0��`tM(s��^fUfPKNX�F's�s�KNMWMjµeYxXSKNM�ÈÅF>µeM5ÊCGWIL��GE�^s
G��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\SK
Ga �Y^_W¡
OP\oGJK�_JbÅ�^s�KqÊ
� � \�GJILOPMCsN�^MJK^g^�^\o`[nSÃtKNX,\SYtXtKEs��^\��ksuG(�^MC�^\�F>µ[�kh0ILK�OP\oGJKN_W�ksuGJOPY^\�RzK
Ga �K�K�\,GJILKE��µÄ�c\LX�GJILKEFeµ
O�MEwzK�_JbmY^_WT�KNX�Rx`�Ga �Y�s
Y^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>�$MaG5�c\LXS�^fUYk\SK[�cwLwSfUO�s��cGJOPY^\%�'h0ISK�wSfP�cGVbmYk_JT×�cfPfUY� EM
lkK�\SKN_W�^f»´¿wSQS_Ww�YoMVK�T�KNMWMJ�^l^K�n�f»GWK�_5M�GJY�R�K�OP\LMJK�_JGJKNX@OP\@RzYcGWI£s�Y^T�w�Yk\SK�\oG5M�GJY��cfPfUY�  YkQtGJlkY^OP\Sl�_JKqpkQLKNMVGWM��c\LX
OP\Ls
YkT�OU\Sl�_WK�wLfUOPKNM3GWY�R�K'T�YtXtOUnLKNX$�ks�s
Yk_WXSOU\Sl>GJY�wS_WKNXSK
nL\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$�cOP\oGW�^OU\SKqX��^s
_WYkMWM�T�KNMWMJ�^l^KNMjGWIS_JYkQSl^I�GJILK�QLMVK�Y^b+��wzK�_5MVO�MVGJK�\oG
XS�cGW�rMaGW_JQ�suGJQL_JKk�3Î�KNsN�cQLMJK(n�f»GWK�_5MCs��c\,T�YxXSO»bm`[_WKNpoQSKqMaG5M+XtKNMVGJOP\SKNX�bmY^_C�^\LX[_WK�wSfPOPKNM3Y^_WOUlkOU\���GJOP\Slebm_JYkT��c\x`[MJK�_W]^K�_
YkRt±aKNs
G�OP\¢GJISK�nSÃtKNX�\SK
Ga �Y^_W¡¥g¥GJISK�nLfUGJKN_WMr\SKNKNX��^sNs
KNMWMeGJY�Ga`xw�K�OP\tbmY^_WT$��GJOPY^\@ÈmOÌ� Kk�Ug
T�K�GJISYtX�MVOPl^\���GJQL_JKqMWÊ'bmY^_
GWISK7OP\x]^Y^¡kKNX�T�K
GWISYtXSM�� � \@i y ÉeÎ�F�g%Ga`xwzK7OP\tbmY^_WT$��GJOPY^\�O�M[\SY^G,OP\Ls
fPQLXtKqX�OU\¤_JKqpkQLKNMVG,�c\LX�_WK�wLfU`¢T�KqMJMW�clkKNM
RSQSGrKNT�RzKNXSXtKqX��cGrs
YkT�wSOUfPK,GJOPT�K�OP\¹GJISK�MVGJQSRLM��^\LX�MJ¡^K�fPK
GWY^\LMe_JKqMVO�XtOP\Sl7OP\¹GWISK�s�fUOPK�\oG��c\LX�MVKN_J]kK�_q�1
SYk_ ∏2

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

f

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

� �



GWY��^fUfPY� "RS_WY^¡^KN\Âs
Yk\S\SKNs
GJOPY^\LM,RzK
Ga �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_WKNs
GJOPY^\�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±aKNs
GCGJY�nLfUGJKN_JOP\SlL�+h0ISK
_WKNpoQSKqMaG0T�KNMWMJ�^l^K>bmY^_WT��cG�OP\Ls�fUQLXSKNM�GJILK � y É¬ 'ISO�s5I��^fUfPY� EM(GWISKrGW�^_JlkK
G0Ycb�GWISK�OU\x]kYxsN��GWOUYk\$GJY�RzKrT�YtXtOUnLKNX�Rx`
GWISK�nLfUGJK�_q�¹ÈÅh0ISK � y É¯O�M�\SYcG[OP\Ls
fPQLXtKqX�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��^s
KqX¹ '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$KN\Ls
YtXtKqX�OU\�GWISK�ÁxKN_J]xO�s
K�ijY^\oGJK�ÃoG�n�K�f�X�Ycb0GJISK7wS_JY^nLfPK^�
h0ISK�ÁxK�_W]xOPs�K�ijYk\kGWK
ÃxGEnLKNfPX�OPM>Y^_5XtOP\L�c_WOUfP`7Q�MVKqX�GJY$GW_W�^\LMVbmK�_eOPT�wSfPOPs�O»G�s
Yk\kGWK
ÃxGeOP\tbmY^_WT$��GWOUYk\%gzMJQLs5I��kM>MJKNs�QS_JOUGa`
XtK�GW�^OUf�M�g�bm_JYkT GWISK�s
fPOUKN\oG�GJY�GJISK�MVKN_J]kK�_q��h0ISK$T�YtXtOUn�s��cGJOPY^\�YcbjGJISK7_JKqpkQLKNMVG�T�Kq�c\LMrGWIL��G�GWISK y ÉEÎ Yk\�GWISK
��µA 'OPfUf*�cQSGJY^T$�cGJO�s��cfPfP`�_WK�f���`�Y^QtGWl^Y^OP\Sl[OP\x]^Yts��cGJOPY^\LM(GJY�GJISK�FeµAGJY, 'ISO�s5I�GJILKr��µAO�Mjs�QS_J_WK�\oGWfU`$s
Yk\S\SKqsuGJKqX*g
_5��GWISK�_'GWIL�c\¹T$�^¡oOP\Sl�GJILK�OP\o]kYts���GWOUYk\�XSOU_WKNs
GJfP`7Y^\�GWISK�MJK�_W]^KN_N� y \�GWISK�Feµ�gLGWISK[_WKNpoQSKqMaGEO�M'_WKNs
KNOU]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`�RzK
Ga �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�RzK
Ga �K�K�\�GWISK7��µ �c\LX°F>µ³GJ_5�c\LMJwL�^_JKN\kGWfU`�GJY�RzYcGWIÂs
fPOUKN\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�_WK
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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_WK
GW_JOPK�]kKCY^QtG5MaG5�c\LXSOU\Sl'_WK�wLfUOPKNM%GJYE_WKNpoQSKqMaG5M¥GJIL�cG
 �K�_WKCT$�^XtK
RzK
bmYk_JK�XtO�MJs�Y^\S\SKqsuGWOUYk\�bm_WY^TÚGJILK�YkfPX¢FeµçYts�s�QS_J_WKNX%gzOUG[XtYxKNMr\SY^GrY^ÆzKN_��^\x`�MJY^_JG�Ycb6wS_WY�Ãt`�bmQS\LsuGWOUYk\L�cfPOUGa`�bmY^_
s�fUOPK�\oGWM�OP\�GJISK�nLÃxKqX�\LK
Ga �Y^_W¡�GJY¹�^sNs
KNMWM���T�YkRSOPfUK$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`�s
Yk\LMVGJOUGJQtGWKNMCwL�^_VGWOP�^fLi y ÉEÎ0FÄMVQSwLw�Yk_VG
RzKNsN�cQLMJK�MVKN_J]kK�_0T�Y^RSOPfUOUGa`�O�M'\SY^G0wzYkMWMJOURSfPK^�
vd�^ISfP¡^KrK
G'�cfÌ�4P � } �'Q�XtKNMWs
_WOPR�K>ISY� ÄGJILK>wSf���GJbmY^_WT s��^\7RzK>QLMJKNX7OU\�s
Yk\�±aQS\Ls
GJOPY^\� '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$\SK
Ga �Y^_W¡�f���`^KN_Ng��^\LX�s5IL�c\Ll^KNM>GWY�GJISK7��µ �^XSXS_JKqMJM>GJILK�_WK
bmY^_WK$_WK�T$�cOP\¢OP\x]xOPMJOURLfUK
GWY�s�fUOPK�\oG5M�OU\@GJISK�nLÃxKqX¤\LK
Ga �Y^_W¡z�A
tFCh � ��F��^XSXS_JKqMJMJKNM,GJILK���Y^RSOPfUK � v¯nL_WK� 0�cfPf0s�Y^\tn�l^QS_5��GWOUYk\¤wS_WY^RSfPK�T$M
XtO�MWs
QLMWMVKqX�OU\$MJKNsuGWOUYk\$}S� � � � Rx`[_WKNpoQSOP_WOU\Sl�MJw�Kqs
O��cfLMJYcb¸Ga 0�c_WKjGJY�RzK'OU\LMVGW�^fUfPKNX�Yk\,GWISK'nL_WK� 0�cfPftISYoMaG5M+OU\�GWISK'ISY^T�K
�^\LX�bmYk_JKNOUlk\�\LK
Ga �Y^_W¡xMN�+�%OP¡^K��¹Y^RSOPfPK � v+g?
tFCh � ��F¶MVQtÆ¥K�_5M�bm_WY^T Y^b
wzK�_JbmY^_WT��^\Ls
KrwzK�\L�^f»GWOUKqM'XtQSK�GJY�GW_JO��c\SlkfUK
_WY^QtGWOU\LlLgS�c\�X�GWISK�ISY^T�K[�^l^K�\oG's
Yk\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$XtK�]xO�s
KNM��^\LX¢Y^\SfP`��^XSXS_JKqMJMJKNMrwS_WY^RSfPK�T$M
_WK�f���GWKNX�GJY�wSIx`tMVO�s��^ftT�Y^RSOPfUOUGa`� 'ILK�\�QLMJKNX,OU\�s�Y^\�±aQS\�suGJOPY^\� 'OUGJIw
tFCh � ��F��^h0ISK']��c_WOUK�Ga`[YcbzGJ_5�c\�MVwzY^_JGWM3YcÆ¥K�_WKNX
�^\LX�GJISKewS_JY^nLfPK
´¿RL�^MJKNX�MVKNfUKqsuGWOUYk\�MJs5ISKNT�KEs
Y^\�MaGWO»GWQtGJKes�Y^\x]xOU\�s
OP\Sl[MVYkfUQSGJOPY^\LM+GWY�GJILKEwS_WY^RSfPK�T$MCY^b¥\LK
Ga �Y^_W¡�ISK�GV´
KN_JYkl^K�\LK�OUGa`ÂÈÅMJKNsuGWOUYk\Â{t� �L� � Êug
RL�c\�Xt 'OPXtGJI�]��c_WOP�^RSOUfPOUGa`¤ÈÅMJKNs
GJOPY^\Â{t� �L� �oÊr�c\�X¢Q�MJ�^l^K$s
YoMaG7ÈÀMVKqsuGJOPY^\°{t� �L� �kÊ
�7h0ISK
YkwtGJOPT�OPMW��GWOUYk\�Y^b+GJISK,â � y vÄwL_JY^GJYts
Ykf*R�K�Ga jKNK�\�GJILK���µ �^\LX¹Feµ s�Y^\LMVGJOUGJQSGJKNMel^YxYtX�MVQSwLw�Yk_VG'bmYk_EfUY� HRL�^\LXx´
 'O�XxGJI�fUOP\S¡tM(ÈÅMJKNs
GJOPY^\�{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_WKNs
Yk\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 s
QS_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\

� �



�^\LX¹s
Yk\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�_WTáXSOPMWs
Yk\S\SKNs
GJOPY^\LMN� � b6MJK�_W]^KN_'bmQS\Ls
GJOPY^\L�^fUOUGa`¹s
YkQSfPX�R�K�s��^s5ILKNX�Y^\�GJISK���µ[gznLfUGJKN_WMrs
YkQSfPX�RzK
�kXSXtKNX,GWY ∏2

m

GJIL�cG( jYkQSf�X,OP\oGJKN_Ws�K�wtG6YkQtGJlkY^OP\Sl�_JKqpoQSKNMVGWMC�^\LX�_JKqXtOU_WKNs
GCGJISKNT�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�XtKqs
KN\kGW_W�^fUO�MJKNX�fPYts���GWOUYk\[T$�c\L�^l^KNT�KN\oG
MJs5ILK�T�KNM
K�T�wSfPY�`^KqX
Rx`7ËÄOP_WK�fPKNMWMei y ÉEÎ0F[g ∏2  'O»GWIÌ
tFCh � ��F¶O�M' jKq�c¡kK�_0OU\�GWK�_WT�M0Y^b+MWs��^fP�^RSOPfUOUGa`7�c\�X�bÅ�^QSf»GeGJY^fPK�_5�c\�s
KrR�Kqs��cQ�MVK
Y^b6GJILK�s�K�\oGJ_5�cfPO�MVKqX¹ISY^T�K$�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¥s
Y^\SnLl^QS_5��GWOUYk\%goK
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G6T�Y^RSOPfUOUGa`¹ÈÅs�YxXSK^gtMaG5��GWKe�c\LX7s
Y^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�s
KjOPM
GWYrMJQLMJw�KN\LX[YkRt±aKNs
G3K�ÃxKqs
QtGWOUYk\%g
T$�c_5MJIL�cftGWISKeYkRt±aKNs
GN½ M6MVGW�cGJKe�^\LX$s
YtXtK>OU\oGJY,�[MaGW_JKq�cT�gcGW_W�^\LMVbmK�_CGWISK>MVGJ_WKN�^T�GWY�GJISK>_JKqs
KNOU]xOP\Sl[MVO�XtKe�^\LX�s�_JKq��GJK
��\SKN As
Ykwx`$Ycb�GWISK�Y^Rt±aKqsuG0GJILK�_WK^�Ch0ISK�\SK� AY^Rt±aKqsuG'_WKNMVGJY^_WKNMjOUGWM'MVGW��GWKrbm_JYkT"GJISK�MVGJ_WKN�^T" 'ISK�_WK�QSwzY^\�GJILKrYkfPX
s�Y^wx`¹YcbjGJISK$YkRt±aKNs
GrO�M�XtKNMVGJ_WY�`^KqX*� � \�s��kMVK$�c\¢Y^Rt±aKqsuG�O�M�wL�c_JGrY^b��^\¢YkRt±aKNs
Grlk_W�^wSI@ÈÅOÀ� K^�Pg�IL�kMr_JK�bmK�_WK�\Ls�KNM>GJY
Y^GJISKN_>YkRt±aKNs
GWM5Êug¥GJILK,KN\kGWOU_WK�YkRt±aKNs
Grlk_W�^wSI¹T�Q�MaG�R�K,GJ_5�c\�MabmKN_JKqX�GJYkl^K
GWISK�_q��ijISY�`�K
G��cfÌ�¥XSY7\SY^G�XtO�MWs
QLMWMeILY� 
YkRt±aKNs
GWM'MJIL�c_WKNX�R�K�Ga jKNK�\�MVKN]^KN_W�^fzYkRt±aKNs
G'l^_5�cwSILM0MJISY^QLfPX�RzK�IL�c\LXSfUKqX*�
h0ISK y Rt±aKqsuG��¹OPl^_5��GJOPY^\£ÁxK�_W]xOPs�K�_WK�fPOUKqM�Y^\@�¢\xQST�RzK�_�Y^brMVGW�c\�XS�c_5X£i y ÉEÎ0F×MVKN_J]xO�s
KqM��Âh0ISK�i y ÉEÎ0F
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Ç ÃxGWK�_W\L�cfPOUÛq��GWOUYk\�ÁxKN_J]xO�s
K$O�M�QLMJKNX¢GJY¹T$�^_WMJIL�cf(�^\LX�QS\ST$�c_5MJIL�cfCYkRt±aKNs
G�MVGW�cGJK��^\LX¢GJISK�i y ÉeÎ�F"��O»bmK�ij`ts�fUK
ÁxKN_J]xO�s
K$O�M[QLMJKNX¢GWY�s
_WKN�cGJK$\SKN ç�^\LX°XtKNMVGJ_WY�`�YkfPX°s�Y^wSOPKNM�Y^b0YkRt±aKNs
GWMN��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$i y ÉEÎ0Fçµe�^T�OP\Sl¹ÁxK�_W]xOPs�K,O�M
QLMJKNX,GWYrI��c\LXtfPK�GJISKE�kXSXt_WKNMWM+T�OUlk_W�cGJOPY^\�wL_JYkRSfUKNT Rx`[QSw¥XS��GWOU\Ll�GJISKEµ>�cT�OU\Ll�ÁtK�_W]oO�s
K0 'ISKN\SK�]kK�_ � y ÉEMCs5IL�^\Sl^K
�kM�GWISK0_JKqMVQLf»G+YcbzY^Rt±aKqsuG+T�YkRSOPfUOUGa`^�3v(_WKNMJQST$�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�`�K
G'�cfÌ�ofPKN��]kKe_WK�f���GWOU]kK�fP`�Ykw�KN\�GWISK�OPMWMVQLK>Y^b�ISY� ÄY^RS±aKNsuG's
YtXtK�s��^\7RzK�T�Y�]kKNX��^\LX7XSYoKqM�\SYcG
XtO�MWs
QLMWM0ISY� éT�Y^RLOUfPO»Ga`7YcbCs
Y^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%:$�>=
àkQST�wSOP\Sl¹ÎjKq�c\LMþP"� � Q(OPM[��s�Y^T�T�K�_5s
O��cf3bm_W�^T�K� �Y^_W¡�Yk_JOPl^OP\L�^fUfP`�XtKNMJOPl^\SKqX�Rx`�F'X�FeMVGJ_5� Ç \Sl^OP\SKNK�_WOU\Sl�OP\�GWISK
f���GWK � � �^|^M��^\LX�\SY� ³T$�c_W¡^K�GJKNX�Rx`¢Fe_W�^T�OU_5��ijY^_Ww�Yk_W�cGJOPY^\%��h0ISK$bm_5�cT�KN jYk_J¡�fPK
G5M$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�RzK
Ga �K�KN\°\SK
Ga �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�^s
G>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\���s
KN\kGW_W�^fUO�MJKNX7MJK�_W]^KN_Ngxs��^fUfPKNX������c\��cl^KNT�K�\oG��^\LX�ÁtKNs
QL_JOUGa`

ijYk\LMVYkfUKkgo�^\LX7�,à^QLT�wLOU\Sl�Î�KN�c\�MjXS�^K�T�Y^\�GJIL�cG�_WQS\LMjY^\�KN�^s5I$\LYxXSK>OP\�GWISK>\LK
Ga �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\LX¹ÁxKqs
QS_WOUGa`�ijY^\�MVYkfUKk�jh0ISK�XL�cK�T�Yk\LMEXtY
\SY^G�OP\oGJKN_W�ksuG�XSOU_WKNs
GJfP`^�+ËÄISK�\��'±aQLT�wLOU\Sl��cwLwSfUO�s��cGJOPY^\�T�Y�]kKNMNgkOUGjn�_WMVG�T�Y�]kKNMCGWY�GWISK�s
Y^\�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[s
fPOUKN\kG5M��

ù®¸<ÿý¸�¢ À Á0ÅÆÅç:+DQ'
h0ISO�M7MJKNs
GJOPY^\ºIL�kM$_JKN]xOUKN jKqXÂGWISK�MVGW��GWK¹Ycb�GJILK��c_JG�OU\ÄT�YkRSOUfPOUGa`@MJQSwSwzY^_JG$bmY^_�i y ÉEÎ0FÚRx`ºXtOPMWs
Q�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_JOPK
ÍL`�_WK�]xOPK� �KNX*�3h0ISK0�¹OU\LOUT,QSTçi y ÉEÎ0FºMVwzKNs�O»nzs���GWOUYk\:P �)� QLXSK
nL\SKqM3ISY� °GJILKjbmYxY^GJwS_WOU\oG+Ycb¥��i y ÉEÎ0F
�^wSwSfPOPsN��GJOPY^\�sN�c\�R�K6_JKqXtQLs
KqX>GJYe�^fUfPY� �OUG%GJY'_WQS\�Yk\�XSK�]xOPs�KNM* 'OUGJI�fPOPT�OUGJKqX�s��^wL�cRSOPfPO»GWOUKqM��3h0ISKCËÄOU_WK�fPKNMWM
i y ÉEÎ0F
MJw�Kqs
OUn�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$d y �
� Ç µçwS_WYc±aKNs
GWP ��� {'Q¿g% 'ISO�s5I�sN�c\�RzK$MVKNK�\��^M���wS_JKqXtKNs�KNMWMVYk_eGWY�ËÄOU_WK�fPKNMWM[i y ÉEÎ0F[g
wS_WY�]xOPXSKNM�MVfPOPl^IoGJfP`¹fUKqMJM�T$�cGJQS_WK�MJY^fPQtGWOUYk\LM>GJY�\SKN�^_JfP`�GJILK�MJ�^T�K�MJK
G�Ycb�wS_JYkRSfPK�T$M��^M�OUGWM�MJQLs�s�KNMWMVYk_N��h0ILK ∏2

v(_WY�Ãt`$v(f���GVbmYk_JT P � ���tg � � ��Q¿gt 'ISK�\�QLMJKNX�OU\¹s�Y^\�±aQS\�suGJOPY^\� 'OUGJIÌ
tFCh � ��FÆP � {^{'Q¿gtwS_WY�]xOPXtKqM�w�KN_JIL�^wLMjGJISK�T�YoMaG
s�Y^T�wS_WK�ISKN\LMVOP]^KrMVQLO»GWKrY^b
T�Y^RLOUfPO»Ga`�MJQSwSwzY^_JG�bmQS\LsuGWOUYk\L�cfPOUGa`^�(ßEY� �K�]kK�_qgkOUGWM0MJY^fPQtGJOPY^\7GJY�GJILK��kXSXt_WKNMWM6T�OPl^_5��GWOUYk\
wS_WY^RLfUKNT;OPM�fPKNMWM$��GJGJ_5�^s
GJOP]^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¢MJwzKNs
OUn�sN��GJOPY^\�Me_WK�]xOPK� �KNX�OP\�GWISO�M�MVKqsuGJOPY^\

GWY�GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNMrXtOPMWs
Q�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$M�_WK�]xOPK� �KNX*g
GW�^RSfPK�}S� ��MJISY� EM�GWISK7T�YoMaG�s
Y^T�wS_WK�ILK�\LMJOU]kK$T�Y^RSOPfUOUGa`°MVQLwSw�Yk_VG� jYkQSf�X�R�K��^s5ISOPK�]kKNX�Rx`
s�Y^T�RLOU\SOP\SlW
tFCh � ��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\Ls
fPKN�^_�GJY� 'IL�cG�K�ÃxGJK�\oGw
tFCh � ��FT- ∏2 s��^\¤RzK¹OUT�wSfPK�T�K�\oGWKNX£Y^\@GJISK�RL�kMVO�M
Y^b'��OU\SOPT�QLT i y ÉEÎ0F���F s
YkT�RSOP\L�cGJOPY^\�Ycb'�¹OP\SOUT,QST;i y ÉEÎ0F"�c\LX�ËÄOP_JKNfUKqMJM�i y ÉEÎ0F[g*GWISK$Ga �Y�Y^Þ�s
O��cf
MJw�Kqs
OUn�s��cGJOPY^\LMNgS�^XLXt_JKqMJMJKNM�Yk\SfU`�MVOUÃ7Y^b
GWISK�bmY^QS_JGJKNK�\�s5IL�cfPfPK�\SlkKNMN� y \�GJILOPM'R��^MJOPMNgt jK[s�Y^\Ls�fUQ�XtKrGJIL�cGET�YkRSOPfUOUGa`
MJQSwSwzY^_JGEOU\�i y ÉEÎ0F·O�M'MaGWOUfPf �?�5£R���<�5� �
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��ïtë3÷Àø	#&`�� �CÁtQST�T��^_J`7YcbCi y ÉeÎ�F¶��Y^RSOPfUOUGa`�ÁxQLwSw�Yk_VG � \LO»GWOP�cGJOP]^KNM
ËÄOUGJI�GWISK[K
ÃSs�K�wtGWOUYk\�Y^b^
tFCh � ��F[gz 'ISOPs5I�O�M'_WKN�cfPfP`���\SK�Ga jYk_J¡o´¿fP��`kK�_�T�YkRSOPfUOUGa`�MJQSwSwzY^_JGeMJs5ILK�T�K^gL�$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`��^_JKEMJwzKNs
OUn�sEGJY�i y ÉEÎ0F��kh0ISK
MWs5ISK�T�KqM>�^_JK�MVwzKNs�O»n�sN�cfPfU`�bmYts
Q�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$Y^GJISKN_'Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX�T�OPXLXtfUKN ��^_JK��^_Ws5ISOUGJKqsuGWQS_JKqM�gtMJQLs5I��^M'ào��]��
ÉE� � g�d�i y �²Yk_>Á y FEvEæ��c\LX�OUGeOPMEK�]^KN\�QS\Ls
fPKN�^_' 'ISK
GWISK�_eGJISK[MW�cT�K�wS_WOP\Ls
OPwSfPKNM' 'OPfUf
�cwSwSfP`�GWY�YcGWISK�_E�^_Ws5ILO»´
GWKNsuGWQS_WKNMN�3Ë�K�s��c\7IL�c_5XtfP`,bÅ�^QSfUGjGWISKrXSKNMJOUlk\SK�_5M(Y^b%GJISKr]��c_WOUYkQLM�i y ÉeÎ�FAT�Y^RSOPfPO»Ga`$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
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ÈÅOÀ� K^�Pg
OPT�wSfPK�T�K�\oGW�cGJOPY^\LM�Y^b�YkRt±aKNs
GV´¿Y^_WOUKN\oGJKNX�T�OPXSXSfUKN ��^_JK$�c_5s5ISOUGJKqsuGJQL_JKqM�g%MJQLs5I°�^M�i y ÉEÎ0F�g�àk��]���ÉE� � �c\LX
Á y FEv�Ê+GJI���G�MJQSwSwzY^_JGWMj�[MJK
GjY^b%T�OU\SOPT$�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_5s5ISOUGJKNs
GJQS_WK�bmY^_>XtO»Æ¥K�_WK�\oGeYkRt±aKNs
GV´¿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�wSfPK
GJKNfU`�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�_WK
G5�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»GWKNs
GJQS_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$T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX�OPT�wSfUKNT�K�\oGW�cGJOPY^\LM�Y^bEi y ÉeÎ�F"�^\LX�àk��]���ÉE� � �+ÁxKNs
GJOPY^\��L� � K
Ãx´
wSf��cOP\LM0\SYk\t´¾MaG5�c\LXS�^_WX7\SYcG5��GWOUYk\��c\�X�GWK�_WT�OP\SYkfUYkl^`$QLMJKNX7GJY$XtKqMJs�_JOPR�KrGWISK[�c_5s5ISOUGJKNs
GJQS_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�AÁxKNs
GJOPY^\º�L� }�fPOPMVGWM�MVOUÃ
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LEGEND:

Wireless connection
Wired connection

Old Connection

INTERNET

Remote
Host

Mobility
Gateway

Mobile
Host

New
Connection

Old
Connection

Mobility
Gateway

þ'ñÅúzÿ
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*�¤µeK
ÃxGNg�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\Ls
OPKNM>R�K�Ga jKNK�\�MJOUÃ�GWISK�_WKNpoQSOP_JKNT�K�\oGWM>�c\LX�GWISK,F>� � i Ç f���`^KN_WM'�^\LX�XtO�MWs
QLMWMVKqMes�Y^\tnLlkQS_5��GJOPY^\�Y^b3GWISK
�^_Ws5ISOUGJKqsuGWQS_JKk�¹

OP\L�^fUfP`^gSMJKNs
GJOPY^\��L� ��MJQST�T$�c_WOPMJKNMjGWISK[s5IL�cwSGJK�_q�
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h0ISO�M�MVKqsuGJOPY^\°wL_JY�]xO�XtKNM�RL�^s5¡xl^_WY^QL\LX�OU\tbmYk_JT$�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'K
ÃtwSf��cOP\SKNX%�

ÿý¸Í·¹¸§· 9 ÈU�U½§ú§½Ð¾.'"9 È'<ýÀ8ú
h0ISK$T�YtXtKNf(bmY^_[s�Y^T�T�QL\SOPsN��GWOUYk\LM�QLMJKNX�OP\�F>� � i Ç O�M�GJILK�lk�cGJK� 0��`¹T�YtXtK�f6XSOPMWs
QLMWMJKNX�OU\°MJKNs
GJOPY^\Â{t� {t� {t� � \
F>� � i Ç gkT�YkRSOPfUK'ISYoMaG5M(s
Yk\S\SKqsuGCGJY�_WK�T�Y^GJK'ISYoMaG5MC]xOP��MJY^wSISO�MVGJO�s���GWKNX�wS_WY�ÃtOUKqMCs��cfPfPKNX�T�Y^RSOPfUOUGa`�lo��GWK� 0��`xMN��h0ISO�M
O�MEMJISY� '\7OP\�nLl^QS_WK��L� � �Ch0ISK�GWK�_WT�OP\SYkfUYkl^`$O�M'�^M�bmY^fPfPY� EM��
� õ�ë+ñÅ÷Åø¶�¹õzì�ím·Ð�¸��¹Kº F@XtKN]xOPs�K6GWIL��GCT�Y�]^KqM�RzK
Ga �K�KN\�T�Y^RSOPfPO»Ga`�lo��GJKN ���`tM
�c\LX,s��c\,R�K'XtO�MWs
Y^\L\SKNs
GJKNX� 'ISOPfUK

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

o øoû¤õLíqø¼�¹õzìNí¶· o ��¹Kº F"s
YkT�wLQtGJKN_� 'O»GWI� 'ILOPs5I°�c\���ß"s�Y^T�T�QS\LOPsN��GJKqM�]xOP���c\���âá�^M�T�KNXSOP�cGJY^_q�$FE\
ÉEß³s��^\¢s
Yk\oGW�cOP\¢s�fUOPK�\oG��^Mr �K�fPf(�^MrMVKN_J]kK�_rwS_JYkl^_5�cT$MN� � G�sN�c\¢R�K$�7nSÃtKNX�ILYkMVG�Yk_r��T�Y^RLOUfPK,ILYkMVGN� � \
GJISK�bmY^_WT�K�_>sN�^MJK^gzO»GrOPMr�^MWMJQST�KNX�GJY�R�K,QS\L�� 0�c_WK�GJIL�cGrOUGWMrs
Yk_J_WKNMJwzY^\LXtOP\Sl$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�s
Y^\L\SKNs
G$XSOU_WKNs
GJfP`�GJY�GJISK�\SK�Ga jYk_J¡°_5��GWISK�_,GJI��c\£l^Y¢GJIS_WY^QSlkI@�
T�KNXSOP�cGJY^_qgtGWISK���ß sN�c\¹�^s
Ge�^M0OUGWMeY� '\��¢â��LFE\���âçsN�c\�_JKNfP��`�s
Y^\L\SKNs
GJOPY^\LM�bm_WY^T×��ßeMEGJY�ÉEß>Me�c\�X�]xO�s
K
]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`$GJ_5�c\�MVwL�^_JKN\oGjT�Y^RSOPfPO»Ga`7MJQSwSwzY^_JG' ��kM'MVQLO»G5�cRSfPKrbmY^_'MVYkT�K�ÈÅwL�c_JGJO�s
QLfP�^_JfP`^g
fPK�lo�^s
`SÊ'�^wSwSfPOPsN��GWOUYk\LM�g¥�� 0�c_WK�\SKqMJM0Y^b(T�YkRSOPfUOUGa`o´Ì_WK�f���GWKNX�wS_WY^RSfPK�T$M>�cfPfUY� �KNX�YcGWISK�_��cwLwSfUO�s��cGJOPY^\LMEGJY7�kXS�cwSGrXt`o´
\L�^T�OPsN�cfPfU`�GWY�s5IL�^\Sl^OP\Sl�s
Y^\�XtO»GWOUYk\LM��c\LX�GJISKN_JKNRx`¹OUT�wS_WY�]^K�GWISK�OP_�wzK�_JbmY^_WT��^\Ls
K��c\LX�ISK�\�s
K,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�ks
KqM�ÈÅFev � MWÊ�GJIL�cG��c_WK�s
YkT�w���GJOPRSfPK¹ 'O»GWIÄOU\�XtQLMVGJ_W`@MVGW�c\�XS�c_5XSM�ÈÅK^� lL�Pg0Î�KN_J¡kK�fPK�`@ÁxYts5¡kK
GWM5Ê�RSQtG� 'ISOPs5I
s�Y^\oGW�^OU\ºK
ÃxGW_W�¢bmQS\Ls
GJOPY^\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_5s5ISOUGJKNs
GJQS_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`$Fev � M�goRSQtG0\SY^G(GJISK>K
ÃxGJKN\LMJOUYk\LM�� � \7s�Y^T�wL�c_WO�MVYk\%gcT�Y^RSOPfPO»Ga`o´
�� 0�c_WK>�^wSwSfPOPsN��GJOPY^\�M�sN�c\�QLMJK>GWISK�K
ÃxGWK�\LXtKqX�F>� � i Ç FEv � M0GJY�T�Y^\SOUGJYk_'�c\LX���Æ¥KNs
G'GJISK�MVGW��GWK�Ycb3s�Y^\S\LKNsuGWOU]xOUGa`
�^\LX�GJISK�wzK�_JbmY^_WT$�c\Ls�K>Y^b3OP\LXtOP]xOPXtQ��cf%s
YkT�T�QS\SO�s��cGJOPY^\LM0OP\oGJKN_VbÅ�ks
KNM�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�s
Yk\LMJOPMVGWM,Ycb���\xQST�RzK�_�Y^brs
YkT�w�Yk\SK�\oGWMN� Ç �ks5I@s
YkT�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$_WKNs�K�OP]^KNX%� � bE��s�Y^T�wzY^\SKN\kG,_JKqs
K�OP]^KqM�QSw¥s��^fUf�M7ÈÅY^_�sN�cfPfURL�ks5¡tMWÊ>bm_WY^TãfP��`kK�_5M�R�KNfUY� çOUGNgCOUG,�cf�MVY¹I��^M
�^\¢¼ QSw¥s��^fUfÌ½�Fev � GJIS_WY^QSlkI� 'ISOPs5I�GWISO�M'IL�cwLw�KN\LM�� � b(�$s
YkT�wzY^\LK�\oGEOPMe_JQL\kGWOUT�K[s�Y^\tnLlkQS_5�cRSfPK$ÈÅ�^MeMVYkT�K�Y^b
GWISK
F>� � i Ç s
YkT�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 s
Y^T�wzY^\SKN\oGWMEO�Me�^\�K
ÃxGJKN\LMVOPY^\

Y^b�GJILK>GW_W�kXtOUGJOPY^\L�^fzwL_JY^GJYts
Ykf¥MVGW�ks5¡$\SYcG5��GWOUYk\%gx 'ISK�_WKeGWISK[s
YkT�w�Yk\SK�\oGWM0�^_JKrwSf��^s
KqX�Yk\7GWY^w�Ycb
Kq�^s5I�YcGJILK�_'�c\LX
s�Y^T�T�QS\LOPsN��GJOPY^\,GW�^¡^KqM+wSfP�ks
K']kK�_JGJO�s��cfPfP`�R�K�Ga jKNK�\$�^X�±V�ks
KN\kG(s�Y^T�w�Yk\SK�\oG5M��+h0ISK'\SY^GW��GWOUYk\L�cftK�ÃxGJK�\�MVOPY^\LM3GWYrGJISO�M
T�YtXtK�fjOU\�s
fPQLXtK�GJILK7�^XSXSO»GWOUYk\�Y^b0MJT$�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[s
YkT�w�Yk\SK�\oGWMNg^Kq�^s5I$IL��]xOP\Sl[�cfPfSGWIS_WK�K'Ga`xwzKNM(Y^b%FEv � MNg
OP\oGJK�_5�^s
GN�
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LEGEND:

Using RIP
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FeR�Y�]kK+GJISK6Áx 'OPÛ�ÛNfUOP\Sle�
��`^KN_z_WKNMJO�XtKNMzGWISK6d>OPMWs
Yk\S\SKNs
GJKqX y w�KN_W�cGJOPY^\�����`^KN_N� � G
IL�^M¥Ga �Y's
YkT�wzY^\LK�\oGWM*wLfP�ks
KNX
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Yk\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�
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Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX�T�OPXLXtfUKN ��^_JK��c_5s5ISOUGJKNs
GJQS_WKNMN�3i y ÉEÎ0F@OPM3�c\�K
ÃS�cT�wSfPKjY^bL�eYkRt±aKNs
GV´¿Y^_WOUKN\oGJKNX�T�O�Xx´
XtfPK� 0�c_WK>�^_Ws5ILO»GWKNsuGWQS_WKe 'ISYoMVK>_JKNT�Y^GJKrOU\x]kYxsN��GWOUYk\$wS_JY^GJYts
YkfÀgkGJILK � \oGWK�_W\SK
G � \oGJK�_J´ y ÉEÎ£v(_JY^GJYts
Ykf3È �V� y vjÊ
gS�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�_WK
bmYk_JK'XtYxKNM+\LYcG(KN�kMVOPfP`�MJ�cGJO�Mabm`,_JKqpoQSOU_WK�T�KN\kG
Éý�L� � \�s
YkT�wL�c_WOPMJY^\�gkào��]���ÉE� � O�Mj�^\�K
ÃS�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±aKNs
G�T�Y^RLOUfPO»Ga`¢È¸GJIL_JYkQSl^I�O»G5M'�^XtYkwtGJOPY^\�Ycb
��ISYkT�Ykl^KN\SY^QLMjK
ÃtKqs
QtGWOUYk\7K�\x]xOP_JYk\ST�K�\oG5Êj�c\LX
GWISK�_WK
bmYk_JK��^fPMJY�KN�^MJOPfU`�MJ�cGJO�ManLKqM�_WKNpoQSOP_JKNT�KN\oG�É1�S��ijIL�cwtGWK�_���XSOPMWs
QLMWMJKNM�ISY� ³Fe� � i Ç s��^\�RzK�OP\LMVGW�c\oGWOP�cGJKNX
bmYk_jRzYcGWI�Ycb*GWISKNMJKr�^_Ws5ILO»GWKNsuGWQS_WKNMN�
h0ISKebmY^fPfUY� 'OP\Sl�MJKNs
GJOPY^\LM�XtO�MJs�QLMJM(GJISKr_WKNpoQSOP_JKNT�KN\oGWM(Yk\�GJISKr_WK�T�YcGWKEOU\x]kYxsN��´
GWOUYk\¹wS_JY^GJYts
Ykf(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

��� �



¿ .(È � ×-Î ÓzÈhù$ÈhË!Í. Ã %U&-Èr�-ÓzÆ
Í2Æ3ÌhÆ6Ô.ù�×@ÕYÍ1
:È&ÌhÔ Î ÈhË!ÍFÀ
ÕzÈhÓYÏ!ÈhÓx��Æ
ÓzÎ ÈhË!Í2ÈhÇ 2. 0 %U&-È�×-Ë-Ç@ÈhÓzÔ Ð�Î Ë���Í2Ó ÿ Ë-Õ��_Æ6ÓYÍ(ù ×-ÕzÍ!
_È,%(Ê>ÖIÀ���Ö 2. ü .(ÈhÇ-Î ÓzÈhÌ�ÍwÎ Æ6Ë�Æ
É�ÌhÔ Î ÈhË!Í&ÓzÈ � ×@ÈhÕYÍ2ÕbÍwÆ�� ÿ Ó2Ç-Õ ÿ Ç-Î Á*ÈhÓzÈhË!Í&ÕzÈhÓYÏ!ÈhÓ&Ô Æ3Ì ÿ Í2Î Æ
Ëù ×-ÕzÍ!
_Èy�_Æ6ÕzÕzÎ 
-Ô È 2.(ú � ÕzÈhÓzÏ6ÈhÓ$ÓzÈ�É|ÈhÓzÈhË-ÌhÈUù ×-ÕzÍUÌhÆ
Ë!Í ÿ Î Ë ÕzÈ�Ï!ÈhÓ ÿ Ô(ÈhË-Ç-�_Æ
Î 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¶Æ
ÓzÇ@ÈhÓ 2.1) ��ÍUù ×-ÕYÍ�
_Èz�:Æ6ÕzÕzÎ 
@Ô ÈVÍ2Æ�ÕzÍ2Æ
Ó2ÈûÕzÆ6ù$È�È�«3Í2Ó ÿ Î Ë�É|Æ
Ózù ÿ Í2Î Æ6Ë Î Ë ÿ Õ2ÈhÓYÏ6ÈhÓÓ2È�ÉxÈhÓzÈhË-ÌhÈ 2 %t&-Î ÕbÎ Ë�É|Æ
Ózù ÿ Í2Î Æ6Ë«ù�×@ÕYÍ,
_Èr� ÿ ÕzÕ2ÈhÇ«ÉxÓzÆ6ù ÌhÔ Î ÈhË!Í Í2ÆVÕ2ÈhÓYÏ6ÈhÓÇ@×-ÓzÎ Ë-�$Î Ë!Ï!Æ3Ì ÿ Í2Î Æ
Ë 2.1� %U&-È>Æ�
(	zÈhÌ�Í��|Æ6ÓzÎ ÈhË!Í2ÈhÇ ù$Î Ç@Ç-Ô È�� ÿ ÓzÈ ÿ ÓzÌ'&-Î Í2ÈhÌ�Í2×@ÓzÈ%ù�×@ÕYÍrÕz×-���_Æ
ÓzÍ ÿ Í%Ô È ÿ ÕYÍ�>È ÿ ��Æ�
(	2ÈhÌ�Í+ù$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�XtK
G5�cOPfÀ�

ÿý¸�ù®¸§· ºSÀyÂ®Á1½aD?À8ÅÆÀ&��¾ º ·�Ã � ú§½§À&��¾UÄ À À%DQ��À%D
h0ISK$F>� � i Ç �¹Y^RSOPfPO»Ga`��
��`^K�_> jYk_J¡tM>Rx`¹wS_JY�]xO�XtOP\Sl��^\¢�cfUGJKN_J\���GJOP]^K,GJY� 'IL�cGrO�M�w�KN_JI��cwLMeGJISK�T�YkMVG�w�YkwSQSf��c_
wS_WY^lk_W�^T�T�OP\Sl�OU\oGWK�_JbÅ�^s
K�bmYk_'\SK
Ga �Y^_W¡�wS_WY^lk_W�^T�T�OP\Sl�gkGWISK�Î�K�_W¡^KNfUKN`�ÁxYts5¡^K�GWM'Fev � P � ����Q¿�6ËÄISOPfUK�\SYcGEYkRt±aKNs
GV´
Yk_JOPK�\oGJKqX*g�GJISK¢ÎjKN_J¡kK�fPK�`@ÁtYxs5¡kK
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GJOPY^\%g0�c\LX
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GWISK>Î�K�_W¡^KNfUKN`�ÁxYts5¡kK
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KNMWMW�c_WOUfP`���wS_WY^RSfPK�T�gSOUG>XtYxKNMeMVKNK�TÚMVYkT�KN 'IL��G
 0�^MVGJK�bmQSfÀ� � b
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fPOUKN\oGeGJY�MVKN_J]kK�_eXSQS_JOP\Sl�OP\x]^Yts��cGJOPY^\%�>FeM> jK
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_WYkMWMjT$�ks5ISOU\LKrRzY^QL\LXS�c_WOPKNMN� Ç Ãt�^T�wSfUKqM0Ycb+w�Y^GJKN\kGWOP�^fUfP`7XtOUÞ�s
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Ga �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�\és
Yk\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`
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�,õzô
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EÈ(D�¾ � ÈV�QÇ �¢ÁEDS:F¾)½ÐÈû�e=
Ç �ks5IÄGJ_5�c\�MVwzY^_JG7T�YtXtQSfPK�sN�c\¬MJQSwSwzY^_JG��¤\oQLT�RzK�_7Y^b,�^s
GJQL�^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�s
YtXtK¹OP\@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*s
YkT�T,QS\SO�s��cGJOPY^\LM�OP\kGWK�_JbÅ�^s�KNM0F¶�c\LX
Î¤_JKqMVwzKNs
GJOP]^K�fP`^�3h0ISKEs
YtXtKEMJK�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 � � � \7s
YkT�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� '\�s
YtXtK[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\��^s
GJQL�^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�ks
KNM'�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$GJ_5�c\�MVwzY^_JG[OU\ÂpoQSKqMaGWOUYk\°�c\LX�K�ÃxwLfP�^OU\SKqX�OU\ÂXtK�GW�^OUfjOU\ÂMJKNs
GJOPY^\��L� �L� }S� � \°wS_W�ksuGWOPs�K^g%GWISK
T$��±aYk_JOUGa`�Ycb>��ß>M�IL��]^K�Yk\SfP`°Y^\SK�YcbeKq�^s5I�Ga`xw�K�Ycbrs
Y^T�T,QS\SO�s���GWOUYk\LM,OU\oGJKN_VbÅ�ks
Kkg(�c\LX�GWISK�_WK�OPM�Ga`xwSOPsN�cfPfU`°�
Yk\SK
´ÌGJY^´ÌYk\SK>_WK�f���GWOUYk\LMJISOUw�RzK
Ga �K�K�\�GJ_5�c\�MVwzY^_JG'T�YtXtQLfUKqM'�c\LX��^s
GJQL�^f¥GJ_5�c\LMJwzY^_JGWMN�
F>� � i Ç �cf�MVY��cfPfUY� EM>GJILK,T$�cwLwSOU\Ll�Y^bjMJK�]^KN_W�^f
wLIo`tMJOPsN�cfCs
YkT�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�^s
KqM� '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�ks
KqM[�c_WK�T��^\L�clkKNX��^M�Yk\SK�MJOU\SlkfUK$fPY^lkOPsN�cf
GW_W�^\LMVwzY^_JGN�,h0ISOPM>Ga`xwzK�Y^bjs
Yk\tnLlkQS_W�cGJOPY^\�ILOPXtKqM>GJISK�\SK�Ga jYk_J¡�ISK�GJK�_WY^lkK�\SKNO»Ga`�bm_WY^TÚGWISK$���º�c\LX�wS_JKN]^KN\kG5MeOUG
bm_WY^T³T$�c\L�^l^OP\Sl�GJILKEGJ_5�c\�MVwzY^_JGWM(MJK�w��c_5��GJKNfU`k�F
LY^_6GJISO�M6_WKN�kMVYk\%g^OUG�MJISYkQSfPX�lkK�\SKN_W�^fUfP`�RzK���]^Y^O�XtKqX*gcQS\SfPKNMWM6GJISKN_JK
O�Mj��]^KN_J`�GJOPl^IoG�s�Y^QSwSfPOP\Sl�RzK
Ga �K�KN\$GJISKeGa jY,s
Y^T�T,QS\SO�s���GWOUYk\LM(OP\oGJKN_VbÅ�ks
KNM6OU\�pkQLKNMVGJOPY^\%gxOÌ� Kk�UgkGJISKrOP\kGWK�_JbÅ�^s�KNM6�^_JK
lkK�\SKN_W�^fUfP`�K�ÃxwzKNs
GJKqX�GJY�YkRtGW�^OU\Â�^\LX�fPYkMJK7s
Yk\S\SKNs
GJOPY^\LM[GJY¹GWISK�MW�cT�K7�¢âá�cG,\SKq�c_WfU`�GJISK�MJ�^T�K$GJOPT�K^��h0ISO�M
s�Y^QSf�X[bmYk_+K
ÃS�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[RzK0K
ÃtwzKNsuGWKNX
�^fU 0��`tM6GWY�R�K� 'OUGJISOP\�s
Y�]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$wzK�_JbmY^_WT��^\Ls
KkgxR�Kqs��cQ�MVK>GJISK�����XtYxKqM0\SYcG0\SK�KqX�GWY$XtOPMWs
Y�]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`,s
Y^QLwSfUKqX�Y^_
s�Y^T�wSfPK
GJKNfU`�QS\Ls�Y^QSwLfUKqX¹OU\oGWK�_JbÅ�^s
KqM[ÈmKk� l��Ug¥��Î�fPQSK
GWYoY^GJI��^\LX¹�c\ � |k{S� � � OP\oGJKN_VbÅ�ks
KqÊE�c_WK�wS_JKqMVKN\oGJKNX�GWY$GJILK,���
�kM[Y^\LK$GJ_5�c\LMJwzY^_JGNg
GJISK7���(½ M[_WKNs
Yk\S\SKqsuGJOPY^\Â�^\LX�wzK�_JbmY^_WT��^\Ls
K$ILK�QS_WOPMVGJO�s�M� 'OUfPfjMJQtÆ¥K�_qg+_JKqMVQSfUGJOP\Sl¹OP\ÂY�]^KN_W�^fUf
_WKNXtQ�s
KNX�wzK�_JbmY^_WT��^\Ls
Kk�

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�ks
KNM'�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�s
Yk\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^\éXSK
GW�^OUf�MNgeMVQ�s5I¬�^M7GJISK�MJ`oT,R�YkfUO�s�\��cT�K�Y^b�GJISK�OU\oGWK�_JbÅ�^s
K��c\LX
 'ISK
GWISK�_'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»nzs6s
Yk\tnLlkQS_W�cGJOPY^\�wL�^_W�^T�K
GJKN_WMNg�MVQ�s5I��^M3XtK�]xO�s
K�\L�cT�KqM�gcXS�cGW�>_W�cGJKqM
�^\LX�K�_W_WY^_+s
Y^_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�^MVG6K
ÃtwzK�_WOUKN\Ls
Ke�^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^b6XtOPMWs
Yk\S\SKqsuGJOPY^\�ME_WKNs
Yk_WXSKNX*�'h0ISKqMVK��c_WK�QLMVKqX�GJY�s
YkT�wLQtGJK���poQL�cfPO»Ga`�OP\LXtK
Ã¹Y^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@s
Yk\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's
QL_J_WK�\oG's
Y^\SnLl^QS_5��GWOUYk\7]xO���GWISK[���6½ M�GWQS\SOP\Sl$OU\oGWK�_JbÅ�^s
Kk�Ch0ISOPMEOPM'XtKqMJs�_JOPRzKNX�OU\¹MJKNs
GJOPY^\��L�"�t�

ÿý¸<ÿý¸æÿ 9 ÈU�U½§ú§½Ð¾.' ��BE:¹ú§ú§À&���¢À�=
y b0GJILK$bmY^QS_JGJKNK�\�T�Y^RSOPfPO»Ga`�s5IL�cfPfPK�\SlkKNM�XtO�MJs�QLMWMVKqX¢OP\Âs5IL�^wtGJKN_�{tg
GJISK7F>� � i Ç GW_W�^\LMVwzY^_JG[T�YtXtQSfPKNM�bmYts
Q�M[Y^\
Yk\SK^�
GJISK>wS_WY^RSfPK�TçYcb%\SK�Ga jYk_J¡,ISK
GWK�_WY^lkK�\SKNO»Ga`�ÈÅMJKNsuGWOUYk\7{t� �L� � Ê
�3h0ISO�M�s5IL�cfPfUKN\Sl^K'O�M��^XSXt_WKNMWMJKNX�Rx`�GWISK>���¢�c\LX
GWISK[GW_W�^\LMVwzY^_JGET�YtXtQSfPKNME 'ILOPs5I�s�Y^fPfP�^R�Yk_W�cGJK�GJY7ISOPXSK�GJISK�XtOP]^K�_5MJK[s5IL�c_5�^s
GJK�_WO�MaGWOPsNMjY^b+GJISK,\SK
Ga �Y^_W¡7OP\oGJK�_JbÅ�^s�KNM
bm_WY^T QLwSw�KN_Ef���`^K�_5MN�
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ijYk\S\SKNs
GJOP]xO»Ga`�T$�c\L�^l^K�T�KN\kGERzK
Ga �K�KN\�GJISK���ß �^\LX�GJISK���â¯OPMeIL�c\�XtfUKqX¹Rx`7GWISK��¹YkRSOPfUOUGa`��
��`^KN_[ÈÅ���3Êu�¥h�Y
f���`^KN_WMr�cRzY�]^K,O»Gqg*GJISK$���@YcÆ¥K�_5M�MVKN_J]xO�s
KqMeKqpkQLOU]��cfPK�\oGrGJY���MaG5�c\LXS�^_WX�OUT�wSfPK�T�K�\oG5��GJOPY^\¢Ycb0heijv3g*RLQtG� 'O»GWI��
\xQST,R�KN_,Y^beT�Y^RSOPfUOUGa`°MVQLwSw�Yk_VG�K
ÃxGJKN\LMJOUYk\LM���h0ISKqMVK�K
ÃxGJKN\LMVOPY^\�M,�kXSXt_WKNMWM�GJILK�s5IL�^fUfPK�\Ll^KNM�_JKNfP�cGJKqX�GJY¢T�YkRSOPfUK
\SK�Ga jYk_J¡xOP\Sl¤XtO�MWs
QLMWMVKqXºOU\HMVKqsuGWOUYk\A{t� �L�çh0ISK�bmQS\�suGJOPY^\��cfPO»Ga`ºYcb�GJISK���� bÅ�^fUf�M�OU\ÄGWIS_WK�K�w��c_JGWMN��GJ_5�c\LMJw�Yk_VG
T$�c\��cl^KNT�K�\oGNg
wS_JY�Ãt`�Ykw�KN_W�cGJOPY^\��c\LX�IL�^\LXtY^ÆÔ-�GJQS\S\LK�fPOU\Sl�bmKq��GWQS_JKqM���ÁxKNs
GJOPY^\��L�"�t� � XtKNMWs
_WOURzKNM�ILY� �GWISK7���
T$�c\��cl^KqM3GJISKE��ß[½ M6XtOUÆzKN_JKN\oG6s
Y^T�T,QS\SO�s���GWOUYk\LM+OP\kGWK�_JbÅ�^s�KNMC�c\�X,wzK�_JbmY^_WT$MC_WKNs
Yk\S\SKqsuGJOPY^\�Ycb¥RS_WY^¡kK�\,GJ_5�c\LMJw�Yk_VG
s�Y^\S\SKqsuGWOUYk\LM��CÁxKqsuGJOPY^\7�L�"�t� {�XtKNMWs
_WOURzKNM6ISY� £GJISKr�����^fUfPY� EM(MJYts5¡^K
GjY^wzK�_5��GJOPY^\�MCw�KN_VbmYk_JT�KqX�Y^\$GWISK>��ßéGJY[RzK
wS_WY�ÃtOUKqX�Ro`,GJILK>��â��xÁxKNs
GJOPY^\���� �S� }rK
ÃtwSf��cOP\LM6ISY� £GJISKe����K�\��cRSfPKNM(�^\���ßÄGWY[T�Y�]^K'RzK
Ga �K�KN\���â�M( 'OUGJISYkQtG
fPYkMJOU\Ll�s�Y^\S\LKNsuGWOUYk\LM�GJIL_JYkQSl^I7GJISK�QLMJK�Ycb3IL�c\�XtYcÆ¢�^\LX7GJQS\S\LK�fPOU\Sl��
h
Y°�cwSwSfPO�s���GWOUYk\LMNg(GJILK����HOUT�wSfPK�T�K�\oG5M���MVQSwzK�_5MJK
G$YcbrGJISK�MVGW�^\LXS�^_WX@ÎjKN_J¡kK�fPK�`¤ÁxYts5¡kK
GWM$Fev � �6�¹YkRSOPfUK

�^wSwSfPOPsN��GJOPY^\�M���]��^OUf¥Ycb
GJISK�T�Y^RLOUfPO»Ga`�MVQSwLw�Yk_VG0YcÆ¥K�_WKNX�Rx`�GJISK�����Rx`�QLMJOU\Ll�����MJYts5¡^K
G5M�OU\LMVGJKq�^X7Ycb3Î�KN_J¡kK�fPK�`
MJYts5¡^K
G5M��EFewSwSfPOPsN��GWOUYk\LM>sN�c\¹_WK�T$�cOP\��� 0�c_WKrYk_eQS\��� ��^_JK�Y^b(T�YkRSOPfUOUGa`��kMeMJQSOUGWMN�rÁxKqsuGJOPY^\¹��� �S� ��XtOPMWs
Q�MJMJKNM'ILY� 
GWISOPM(ÍLK
ÃtOPRSOPfUOUGa`,O�M(�ks5ISOUKN]^KqX*g^OP\Ls
fPQLXtOP\Sl�ISY� £T�Y^RSOPfPO»Ga`o´¾�� ��^_JK0�cwSwLfUO�s��cGJOPY^\LMC_WKNs�K�OP]^K0\SY^GJOUn�s��cGJOPY^\$Ycb*s5IL�^\Sl^KqM+OU\
s�Y^\S\SKqsuGWOU]xOUGa`[YcbzGJISK'��ß£GWIS_WY^QSlkI�sN�cfPfURL�ks5¡tM�bm_WY^T GJISKE���6�^ÁxKNs
GJOPY^\��L�"�t�"�>XtOPMWs
Q�MJMJKNM+s5IL�^\Sl^KqM
OP\$MVKNT$�c\oGJO�s�M+Y^b
����MJYts5¡^K
G5M0s
Y^T�wL�^_JKqX�GJY�GWISYkMJK�Ycb
MVGW�^\LXS�c_5X7Î�KN_J¡kK�fPK�`7ÁxYts5¡^K�GWMN�F
3OP\L�cfPfP`^gSMJKNsuGWOUYk\���� �S� �,MVQLT�T$�^_JO�MVKqM� 'ISOPs5I
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MJ`tMaGWK�T³s��cfPf�GJY�s�_JKq��GJK>�[MVYts5¡kK
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MHs�Y^T�w�Yk\SK�\oG� 'ILK�_WK�GJISK7���éMVYts5¡kK
G�XtKqMJs�_JOPwtGJYk_�s5IL�^\Sl^KqM�MaG5��GJK�GJY�_WK
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ÈÅYcÆ¥K�_WKNX�Rx`�GWISK����

MH
�c\�X¹���

MG
s
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\SKN\oGN�$h0ISK$s��^fUfPRL�^s5¡¹OP\oGJKN_VbÅ�ks
KNM��^fUfPY� ��cwLwSfUO�s��cGJOPY^\LM>GWY�GW_W�ks5¡�GJISK�MVGW�cGJK�Ycb0s
Yk\S\SKNs
GJOP]xO»Ga`¹bmYk_���ßeM�GWIS_WY^QSlkI
GWISK�_JKqs
K�wSGJOPY^\�Y^b�QSw¥s��cfPf�M6bm_WY^T³GWISKrQS\LXtKN_JfP`xOU\Sl����6�xh0ILKeGWQS\SOP\Sl�OU\oGJKN_VbÅ�ks
Kr�cfPfUY� EM��cwSwLfUO�s��cGJOPY^\LMjY^\7GJISK���ß
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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$XtO�MWs
QLMWMVKqM0OU\�GWQS_W\�GWISK
sN�cfPfURL�ks5¡$OU\oGWK�_JbÅ�^s
KqM0Y^\�GJISK[��ß¶�c\LX���â��c\LX�GJILK�GJQS\SOP\Sl$OP\oGJK�_JbÅ�^s�K�Y^\�GJISK[��ß��
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GWK�_5ME_WK�f���GJKqX�GJY�T�Y^RSOPfUOUGa`�QLMJK,��\xQST,R�KN_>Y^b6Fe� � i Ç K
ÃxGWK�\LMJOUYk\LMeGJY�GWISK
Î�K�_W¡^KNfUKN`[ÁxYts5¡^K
G5M�Fev � �ch0ISO�M3�^fUfPY� EM�GJISK0s
QS_W_WK�\oG3MVGW�cGJK�YcbLs
Yk\S\SKqsuGJOP]xO»Ga`�Y^bSGJILK���ß¤GJYrRzKjT�Y^\LO»GWY^_WKNX�GWIS_WY^QSlkI
GWISK�_WKNs
KNwtGJOPY^\�Ycb0QSw¥s��^fUf�Mrbm_JYkT GWISK����(�
h0ISK��cwSwLfUO�s��cGJOPY^\�MVISY� '\�OP\�nLl^QS_WK��L� � }�QLMJKNM�GWISK$w�Yk_VGWOUYk\¢Y^bjGWISK
���6½ MeXtY� '\Ls��^fUf%Fev � GJIL�cGes
Yk\LMaGWO»GWQtGJKqM'GWISK[Î�K�_W¡^K�fPK�`�ÁxYts5¡^K
G5M0_JKNwSf��^s
KNT�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\Ls
GJOPY^\LM�GWIL��G��cfPfUY� ¶GWISK�_WK�lkOPMVGJ_5��GWOUYk\�Ycb's��^fUfPRL�ks5¡�bmQS\LsuGWOUYk\LMN��h0ISK
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_WKN�cGJK��$MJYxs5¡kK
G0bmY^fPfPY� jKqX
Rx`Sf�Z�X!X?\?f5i ]�É,_$GWY�s�Y^\S\LKNsuG�GJILK�MJYts5¡^K
G,GJY°��_WK�T�Y^GJK�MVKN_J]kK�_q� � brT�YkRSOPfUOUGa`o´¿�� 0�c_WK^g
GJISK¹s�fUOPK�\oG� jYkQSfPX@�cf�MVY
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GJOPY^\��^\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`
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wL�^_W�^T�K
GJKN_WM�GWY$GJILK�bmQS\Ls
GJOPY^\%�0h0ISK[wL�^_W�^T�K
GJKN_WM's�Y^\oGW�^OU\�OP\tbmY^_WT$��GWOUYk\��^R�YkQtG'GJILK,s
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 'OPfUf6OU\x]^Yk¡^K$h�Z?f*[)\ i ]SÉ?_,GJY�s�_JKq��GWK,GWISK�MJK�_W]^K�_�MJYts5¡^K
G�bmYkfUfPY� jKqX�Rx`�}HV'X)d¹]SÉ?_�GWY¹l^OP]^K�GJISK�MJYts5¡^K�G��¹MJwzKNs
OUn�s
�kXSXt_WKNMWM�gcOÌ� K^�Pgk\SK�Ga jYk_J¡�OP\oGJKN_VbÅ�ks
KE�c\�X,wzY^_JG(\xQST�RzK�_q�+h0ISKeMJK�_W]^K�_+ 'OPfUfLGJISKN\$OU\x]kY^¡^Kýc?V!h*i)\�X¢]SÉ?_0Yk\,GWISKeMJYts5¡^K
G
GWY�wSf��^s�K�OUGrOP\Â¼ fPOPMVGJKN\SOU\Ll7T�YtXtK^½¥ 'ISKN_JK�s
fPOUKN\kG�s
Yk\S\SKNs
GJOPY^\LMrs��^\�RzK��ks�s
KNwtGJKqX��c\�X�f���GJKN_>OP\x]^Yk¡^K¯g?f�f�\°��i ]SÉ?_
GWY¤_WKNs
KNOU]kK��c\LXéwS_JYts�KNMWM$GJILK¢s
fPOPK�\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$c)V!h5i)\�X ]SÉ,_x�%FeM(bmY^_�T�YkRSOPfUOUGa`o´¿�� 0�c_WK
s�fUOPK�\oGWMNgk�^\x`[s5IL�c\SlkK0OU\�GJILKE��ß[½ MCMaG5��GWK'Ycbzs�Y^\S\LKNsuGWOU]xOUGa`[ 'OPfUfLsN�cQLMJK'�c\�OU\x]kYxsN��GWOUYk\,Y^bLGJILK'_JKNl^O�MaGWK�_WKNX�sN�cfPfUR��^s5¡
bmQS\�suGJOPY^\��
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s�Y^T�w�Yk\SK�\oG'O�M�GJY$�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
T�Y�]^KqX�GJY��$XtOUÆzKN_JKN\oG>��â���Î�Kqs��cQ�MVK�GWISK[T�Y^RSOPfPO»Ga`�MVQSwLw�Yk_VGeMJYcb¸Ga 0�c_WK�_JKqMVO�XtKNMEY^\�GJISK,��â�M�g�O»Grs��c\�wzK�_JbmY^_WT
Ykw�KN_W�cGJOPY^\LM6_JKNfP�cGJKNX$GJY,��ßeMjK�]^KN\� 'ISKN\7MVQ�s5I7��ßeM��c_WKe\LYcG�s�Y^\S\LKNsuGWKNX�GWY[GWISKr�¢âHOU\�pkQLKNMVGJOPY^\%� � \7_WK�f���GWOUYk\
GWYrYkRt±aKNs
GV´¿Y^_WOUKN\oGJKNX[T�O�XSXtfPK� 0�c_WK^g�GWISO�M3Ga`owzK0YcbLT�YkRSOUfPOUGa`k´¾�� 0�c_WK6�cwSwLfUO�s��cGJOPY^\,sN�c\,R�K0QLMJKNX�GJY�MJY^fP]^K(GWISK'�^XSXS_JKqMJM
T�OPl^_5��GJOPY^\�wS_WY^RSfPK�TãÈÅMJKNs
GJOPY^\LME{S� �S� � �c\�X�{S� �L� �xÊ6bmY^_'\SKN Hs�Y^\S\SKqsuGWOUYk\LME�c\�X�GWISK�_WK�Rx`7KN\L�cRLfUK[MJK�_W]^KN_�T�YkRSOUfPOUGa`^�
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�
��`^K�_>XtK�wzK�\LXLMeYk\�GJISK�s
QS_W_JKN\oG>MaG5��GWK[Ycb(s
Yk\S\SKqsuGJOP]xO»Ga`��c\�X�GJISK,fUYtsN��GJOPY^\�M'Ycb6��ß>M��>h0ISK�_WK
bmYk_JKkgSGJILK����

MGs�Y^T�w�Yk\SK�\oG>�^fUfPY� EM'T�Y^RLOUfPK
´¾�� ��^_JK��^wSwSfPOPsN��GJOPY^\�MEY^\�GWISK,�¢â¯GJY�T�Y^\LO»GWY^_e¡kK�`�T�Y^RSOPfUOUGa`�K�]^KN\oGWM'GWIS_WY^QSlkI�GWISK
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v(QL_JK�bmYk_J 0�c_5XtOP\Sl,wzY^OP\oGJKN_eMJs5ILK�T�KNM0wS_WY^T�O�MVK�lkYoYtX�w�KN_VbmYk_JT$�^\Ls
K��c\�X�ILOUlkI���]��cOPf��cRSOPfUOUGa`^gtKN]^KN\�OP\�GJISK�bÅ�ks
K�Y^b
bm_WKNpoQSKN\kGEMJK�_W]^KN_�T�Y�]kK�T�K�\oGN�CßeY� jKN]^K�_qgxs5IL�cOP\LM0Ycb
bmY^_W ��^_WXSOU\Sl�wzY^OP\kGWK�_5M� 'OUfPf%\SKNKNX�GJY�RzK[MVISYk_VGWK�\SKqX�OP\�Y^_5XtK�_
GWY�wL_JKN]^K�\oG�GJISK�wzK�_JbmY^_WT$�c\Ls�KewzK�\L�^f»Ga`7�kMJMJYts
O���GWKNX$ 'OUGJI�_JKNw�Kq��GWKNX�_WKNXSOU_WKNs
GJOPY^\��^\LX$GWY�_JKqXtQLs
K>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_>s
fPOPK�\oGWMEGJY�YkRtGW�^OU\�bm_WKNMJI�s
YkwSOPKNMN�0ßeY� jKN]^KN_NgSOP\�wSQL_JK
ISYkT�K��^l^KN\kG'MJY^fPQtGJOPY^\LMNgoGJISK�ISYkT�K��^l^KN\kG�Ga`xwSO�s��cfPfP`�s
Y^\�MaGWO»GWQtGJKqM'�,MJOU\Ll^fPKrwzY^OP\oG'Ycb%bÅ�^OUfPQS_WKr 'ILYkMJKr��]��cOPf��cRSOPfUOUGa`
O�M�_JKqpkQLOU_WKNX�bmYk_'s
fPOUKN\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\Ls
GJOPY^\SOP\Sl�w�KN_VbmKqsuGJfP`^� � \
_WK�f���GWOUYk\$GJY,w�KN_VbmYk_JT$�c\�s
K^g^GJISKrISYkT�Kr�clkK�\oGjT$��`�s
Y^\�MaGWO»GWQtGJK��[RzYcGJGJfPK�\SKqs5¡�OP\�MJY^T�KeMWs
KN\L�c_WOPYkMN�;
SYk_jK�ÃS�cT�wSfPK^g
OUbE�¹s
fPOUKN\kG��^\LX���bm_JKqpoQSK�\oGJfP`�T�Y�]xOP\Sl¹MVKN_J]kK�_��c_WK$s
fPYkMJK�GJY^lkK
GWISK�_�ÈÅOU\�GWK�_WT�M�Y^b'\SK
Ga �Y^_W¡�XtO�MaG5�c\Ls�KqÊrRSQtG�bÅ�c_
�� 0��`�bm_WY^T¯GJISKEILY^T�Ke�clkK�\oGNgkO»GjT���`,R�K>K
ÃtwzK�\LMJOU]kK0bmY^_CGWISK>s�fUOPK�\oGj�^\LX$MJK�_W]^K�_+GWY�_JKNw�Kq��GWKNXtfP`,I���]^K0GJY[s�Y^\oGW�ksuG
GWISK�ISY^T�K[�^l^K�\oG�GJY$_WK
bm_WKNMJI��^\LX�QSwzXL��GJK�_WK
bmKN_JKN\Ls
KqM��
ße`oRL_JO�X�MJY^fPQtGJOPY^\�M�g*MJQLs5I��^MrËÄOP_JKNfUKqMJM�i y ÉEÎ0FçXtOPMWs
Q�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

10

S

987654321

C

H

þ'ñÀú�ÿ
î�øÌ�&`��!� �¹
SYk_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\¢s
Yk\S\SKqsuGJOPY^\�M>�cGeGJILK�T�O�Xx´
XtfPK� 0�c_WKEfPK�]kK�fÌ�+F¬Ix`oRL_JO�X�MWs5ISK�T�KEO�Mj�kXtY^wSGJKNX$GJIL�cG�s
YkT�RSOP\SKqM(bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGWK�_5M( 'OUGJI��[ISY^T�K>�^l^KN\kGjGa`xw�K
�^wSwS_WYk�^s5I��7h0ISK$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¥KNs
GJOP]^KNfU`kg%T�Y^RSOPfUK$MJK�_W]^KN_WM�¼ fPKN��]kK�GW_W�ks
KqM�½¥OP\�GWISK�OP_[MVQL_V´
_WY^QS\�XtOU\LlkM$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�_>K
ÃtO�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�XLÊ
gtGJISK[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�MEXtKNwSOPs
GJKqX�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\%�T
SY^_W 0�c_5XtOU\Ll
wzY^OP\oGJK�_5Me�^_JK,s
_WKN��GWKNX�XtQS_WOP\Sl�IL�^\LXtYcÆÄÈÅMJKNs
GJOPY^\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^_�K
ÃS�^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$�^OU\oGW�^OU\�M[��bmY^_W 0�c_5XtOU\Ll�wzY^OP\oGJK�_�GJY��
_WKNs�K�\oG�ÈÀ�cfUGJISYkQSl^I�\LYcG>\LKNs
KqMJMW�c_WOPfU`�s
QS_W_JKN\oG5Ê'fPYts��cGJOPY^\�Y^bCGJISK���ß[�*h0ISK�MVKN_J]kK�_eQLwzXS�cGJKqMEGWISK,wzY^OP\oGJKN_rMVGJYk_JKqX
Rx`,GJISK>ISY^T�Ke�^l^K�\oGj�cG6_WK�l^QLfP�^_COU\oGJKN_J]��^fPMNg^bmYk_(K
ÃS�^T�wLfUKe�kM6��bmQL\LsuGWOUYk\�Ycb¥GJILKEGJOPT�KeKNfP�^wLMVKqX�Y^_CGWISKe\xQST,R�KN_6Y^b
T�Y�]^KqM6wzK�_JbmY^_WT�KNX�MJOP\Ls
K>GJISK�f��^MVGjQSw¥XS�cGJK^� � \�GJILKrMWs
KN\L�c_WOUY,MVISY� '\�gkGWISKrT�YkRSOPfUK�MVKN_J]kK�_�QSw¥XS��GWKNMjGJISO�M�w�YkOU\oGWK�_
KN]^K�_W`$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(�[s
fPOPK�\oG>ÈÌi0Ê(w�KN_VbmYk_JT�OP\Sl[�c\$OP\x]^Yts��cGJOPY^\�Ycb¥GJILKeT�Y^RSOPfPKeMVKN_J]kK�_q�
h0ISK>s
fPOUKN\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�s
fPOUKN\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�Ch0ISKrs
fPOUKN\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�wSfPK
Ã�RzKNsN�cQLMJK�GJILK[_JK�bmK�_WK�\Ls�K�ISK�f�X�Rx`�GWISK�s
fPOPK�\oGEOPMeY^QtGEY^b(XS��GWK^�jß>�^X�GWISK[_WK
bmK�_WK�\�s
K�R�KNK�\¹\SKN jKN_NgSbmK� �K�_
MVGJKNwLMe �Y^QLfPX�IL��]kK[RzK�K�\�_JKqpkQLOU_WKNX*gz�c\LX�s
Y^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$_WK
bmK�_WK�\�s
K�ISK�f�X�Rx`�GJILK�s
fPOUKN\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

 'OUGJI�GWISK��cwSwL_JYo�^s5I¢�kXtY^wSGJKNX¢OP\�ËÄOP_WK�fPKNMWM�i y ÉEÎ0F"XtOPMWs
Q�MJMJKNX¢OU\°MJKNs
GJOPY^\°}S� �L� {t�$�¹YoMaG[\SY^GW�^RSfU`kg�RzYcGWI�Q�MVK
�¹Ix`xRS_WOPX�_WKNXSOU_WKNs
GJOPY^\ÂMWs5ISK�T�K� 'ISKN_JK7KN�^s5I°MJK�_W]^KN_[_JK�bmK�_WK�\Ls�K�s
Yk\kG5�cOP\LM��¹bmY^_W ��^_WXtOP\Sl�wzY^OP\kGWK�_��^M[ �K�fPfj�kM��
ISYkT�K7�clkK�\oG,�^XLXt_JKqMJMN�¹ßEY� �K�]kK�_qg%GJILK�Ga �Y��cwSwL_JYo�^s5ISKqM�XtO»Æ¥K�_�OP\Â�¹]��c_WOUK�Ga`¢Y^b0_WKNMJwzKNsuG5M���
3OP_WMVGNg+GWISK�_WK�O�M��
XtOUÆ¥K�_WK�\Ls�K�OP\°MJs�Y^wzK^��ËÄOU_WK�fPKNMWM�i y ÉEÎ0FçXtKN�^fPM� 'OUGJI�GJILK��kXSXt_WKNMWMrT�OPl^_5��GWOUYk\�wS_WY^RLfUKNT ÈÅMJKNs
GJOPY^\°{t�"�t� � ÊeRSQtG
�^fPMJY�GJISK�\LK
Ga �Y^_W¡�ISK
GWK�_WY^lkK�\oGJOUGa`¢ÈÀMVKqsuGJOPY^\�{S� ��� � Êj�^\LX¹MJISY^_JGV´ÌGJKN_JT XSOPMWs
Yk\S\SKNs
GJOPY^\°ÈÅMJKNs
GJOPY^\�{t� �L� {^ÊjwS_WY^RLfUKNT�MN�
� \7s�Y^T�wL�^_JO�MVYk\%g�GWISKrÁx 'OPÛ�ÛNfUOP\Sl��
��`^KN_(OPMjs
Yk\Ls
KN_J\SKqX�Y^\SfP`, 'OUGJI��^XSXt_WKNMWM(T�OPl^_5��GWOUYk\��^\LX�fPKN��]^KqM+GJILKeYcGWISK�_6Ga jY
wS_WY^RLfUKNT�M>GWY�GWISK$�¹Y^RLOUfPO»Ga`¢����`^KN_N��ÁxKNs�Y^\LX*g�ËÄOU_WK�fPKNMWM[i y ÉEÎ0F�Y^b�s
YkQS_5MVK�s
Yk\LMaGWO»GWQtGJKqM���i y ÉeÎ�FE´¿MJwzKNs
OUn�s
�^wSwS_WYk�^s5I@ 'ISK�_WK�Fe� � i Ç ÈmOP\Ls
fPQLXtOP\Sl�GJILK¢Áx 'OPÛ�Û�fPOP\Sl°�c\LXº�¹YkRSOUfPOUGa`@����`kK�_5MWÊ�O�M$OU\oGWK�\LXtKqX@bmY^_$l^KN\SK�_5�cf'Q�MVK
�ks
_WYkMWM�YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX¤T�O�XSXtfPK� 0�c_WK��c_5s5ISO»GWKNs
GJQS_WKNMN�£h0ILOU_5X*g6RzYcGWIºËÄOU_WK�fPKNMWM�i y ÉEÎ0F×�^\LX¤GJISK�Áx 'OPÛ�ÛNfUOP\Sl
�
��`^K�_'MJw�Kqs
OUbm`�K�ÃxGJK�\�XtKNX�MJK�_W]^K�_0_WK
bmKN_JKN\Ls
KrbmY^_WT$��G5ME�c\LX�XtK�nL\SK�GWISK�_JQLfUKqM0bmY^_Es�fUOPK�\oGe_WKNXtOP_WKNsuGWOUYk\LMN�(ßEY� �K�]^KN_Ng
ËÄOP_JKNfUKqMJMri y ÉEÎ0F·OPMe\SYcGes�Y^\Ls�K�_W\SKNX� 'OUGJI�GJ_5�c\�MVf���GWOUYk\�Yk_EwS_WY^wL�^lk��GWOUYk\7Y^b+T�YkRSOUfPK[MJK�_W]^K�_'_WK
bmKN_JKN\Ls
KqM�æSGJISKqMVK
O�MJMJQSKqMj�^_JKEfPK
b¸G�GJY�GJISKrT�Y^RSOPfPK>MJK�_W]^K�_5M+GWISK�T$MJK�fP]^KNMN� � \�GJILOPMj_JKqMVwzKNs
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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
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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
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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^\
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�kXtY^wtGWKNX$OP\7F>� � i Ç O�M6GJY�fPK
G�GJILK>s
YkT�w�Yk\SK�\oGjY^b*GJISK�dE-�É � v£����`^KN_CGJI���Gj_WKNMJO�XtKNMjY^\�GWISKr��ß¯ÈÀ�c\LX$ILK�\Ls�KeY^\
GWY^w�Y^bj�c\����
Ê>MJQSRLMWs
_WOURzK�GWY�sN�cfPfUR��^s5¡tM�gz\SY�T$��GVGWK�_� 'ISK�GJISKN_>GWIL��G�s
YkT�w�Yk\SK�\oG�OPM>GJILK�s�fUOPK�\oG�Y^_>GJISK$MJK�_W]^K�_
s�Y^T�w�Yk\SK�\oG[Y^bjGWISK�dT-cÉ � v¶����`kK�_q� � b0GWISK�dT-cÉ � v ����`kK�_�O�M�s
Y^\SnLl^QS_WKNX¢ 'OUGJI�GJILK�MVKN_J]kK�_�Y^\�GJILK���ß[g*GWISK
dE-�É � v

S
s
Y^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�XtOPMWs
Yk\S\SKqsuGJOPY^\°wL_JYkRSfUKNT�ÈÀMVKqsuGJOPY^\£{t� �L� {^Êu�,fUYk\Slc´ÌGJKN_JTãXtO�MJs�Y^\S\SKqsuGWOUYk\LM��¹h0ISK7YcGJILK�_
�kMVwzKNs
GEYcb�GWISK[XtO�MJs�Y^\S\LKNsuGWOUYk\�wL_JYkRSfUKNT��ÄMJISY^_JGV´ÌGJKN_JT XSOPMWs
Yk\S\SKNs
GJOPY^\LM��ÄOPM0�^XLXt_JKqMJMJKNX7Rx`�GJILK[���(�
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h0ISK�Fe� � i Ç fP��`kK�_5M� jYk_J¡¢Rx`ºÈmGJ_5�c\LMJwL�^_JKN\kGWfU`SÊrT�YtXtOUbm`oOP\Sl¹GWISK7RzK�I���]oOPY^QL_[YcbEYkRt±aKNs
GV´¿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�ks
KNM+_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\�K
ÃxGJKN\LMJOUYk\�Y^b
G5�cRSfPK��L� {^Ê0MJISY� EM�GJILK[MVOUÃ�_WKNpoQSOP_JKNT�K�\oGWM'�kM0 jKNfUf��kMEXtKNw�KN\LXtK�\�s
OPKNM
RzK
Ga �K�KN\�GWISK�_WKNpoQSOP_JKNT�KN\oGWM0�c\LX7GJILK[Fe� � i Ç f���`^KN_WMN�
� \��^XSXSO»GWOUYk\�GWY�GJISK[XtKNw�KN\LXtKN\Ls
OPKNM'MJISY� '\�OU\�GW�^RSfUK���� }LgoGJISKN_JK[�^_JK��cf�MVY�OP\kGWK�_J´¿XSK�wzK�\LXtKN\Ls
OPKNM0RzK
Ga �K�KN\7GWISK

F>� � i Ç f���`^K�_5MN�6h0ISO�MeMJKNsuGWOUYk\�nL_WMVGET�YcGWOU]���GWKNME�^\LX¹XtKqMJs�_JOPR�KqM0GJILK[OU\oGWK�_J´¿XtKNw�KN\LXtKN\Ls
OPKNM'RzK
Ga �K�KN\�GJISK�F>� � i Ç
f���`^KN_WMN�
µeK
ÃxGNgo jK>XtOPMWs
Q�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[s
Y^T�wzYkMJO»GWOUYk\�Y^b
GWISK[Fe� � i Ç fP��`kK�_5M��
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h0ISO�MrMVKqsuGJOPY^\�XSKNMWs
_WOURzKNMEGJISK,OU\oGJKN_V´¾XtKNw�KN\LXtK�\�s
OPKNMERzK
Ga �K�KN\¹GJILK,Fe� � i Ç f���`^K�_5ME�^\LX¹MVQLT�T$�^_JO�MVKqM'GWISK,XtKNw�KN\t´
XtKN\Ls
OPKNM�RzK
Ga �K�KN\£GJISK¹f���`^KN_WM��c\LX¤GJILK�MVOUÃ¤_WKNpoQSOP_JKNT�KN\oGWM$XtO�MJs�QLMWMVKqXÂOP\ºMJKNs
GJOPY^\£�L� }S�Äh0ISKN_JK¹�c_WK�\SY�YcGJILK�_
XtKNw�KN\LXtKN\Ls
OPKNM0GWIL�c\�GWISYkMJK�l^OP]^K�\�ISKN_JKk�
h0ISK¹h
_W�^\LMJw�Yk_VG$�¹YtXtQSfPKNM�IL��]kK�\LY�XSK�wzK�\LXtKN\Ls
OPKNMNæ'KN�ks5I£MJOUGWM$XtOP_JKqsuGWfU`ÂYk\¤GWY^w£Ycb>GJISK¹_WK�fPK�]��c\oG$XtK�]xO�s
K

Xt_WOP]^K�_5M'OP\Ls
fPQLXtKqX� '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�\�s
OPKNM0RzK
Ga �K�K�\�GJILK�T��

� �k}



¿ .(È � ×-Î ÓzÈhù$ÈhË!Í \ éä ê
å WÙ é
æØ Ù
Ú ðï Û
å

Ø Ùîìïì
æ Z
õ ä ZÛ é

Þ ^ì ¾¾ï
ì êí
õ ä ZÛ é

Yì åXÙ êê
ÛXæ Û
Ú_ WÛ é
äæì Ù ê
õ ä ZÛ é

. Ã %U&-Èr�-ÓzÆ
Í2Æ3ÌhÆ6Ô*ù�×@ÕYÍ!
_È�ÌhÔ Î ÈhË!ÍFÀ
ÕzÈhÓYÏ!ÈhÓx��Æ
ÓzÎ 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 Æ6ËVÆ
É�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 ÌhÆ
Ë!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¶Æ
ÓzÇ@ÈhÓ 2 •

.1) ��Íbù ×-ÕYÍ1
_È,�_Æ
ÕzÕ2Î 
@Ô ÈbÍ2ÆUÕYÍwÆ
ÓzÈ�ÕzÆ6ù$ÈaÈ�«3Í2Ó ÿ Î Ë�É|Æ
Ózù ÿ Í2Î Æ6ËûÎ Ë ÿ ÕzÈhÓYÏ!ÈhÓÓ2È�ÉxÈhÓzÈhË-ÌhÈ 2 %U&-Î Õ Î Ë�ÉxÆ6Ózù ÿ Í2Î Æ
Ëûù�×@ÕYÍ!
_Èr� ÿ ÕzÕzÈhÇûÉxÓzÆ6ù ÌhÔ Î ÈhË!Í+Í2Æ$ÕzÈhÓzÏ6ÈhÓÇ@×-ÓzÎ Ë-� Î Ë!Ï!Æ3Ì ÿ ÍwÎ Æ6Ë 2 •

.1� %U&-È�Æ�
(	2ÈhÌ�Í��|Æ6ÓzÎ ÈhË!Í2ÈhÇUù$Î Ç-Ç@Ô È�� ÿ ÓzÈ ÿ ÓzÌ'&-Î Í2ÈhÌ�Íw×-ÓzÈ ù ×-ÕYÍ Õz×��-�_Æ
ÓYÍ ÿ ÍÔ È ÿ ÕYÍ!�>È ÿ ��Æ�
�	zÈhÌ�Í+ù$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`¢RzK
Ga �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^\¹RzK
Ga �K�KN\¹GJILK,��ß¯�c\LX��¢â¯bmY^_
MJK�\LXSOU\Sl��c\�X¹_JKqs
KNOU]xOP\Sl�T�KNMWMJ�^l^KqMERzK
Ga �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�\�s
OPKNM,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±aKNs
GV´¿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,\SKqs
KqMJMW�c_W`�R�Kqs��cQ�MVK,GJISK$�¹YkRSOPfUOUGa`
�
��`^K�_0OPT�wSfUKNT�K�\oGWM0GWISK[Î�K�_W¡^KNfUKN`7ÁxYts5¡^K
G5M0�cRLMVGJ_5�^s
GJOPY^\LM0�^M'XSOPMWs
QLMWMJKNX�OU\¹MJKNsuGWOUYk\���� }L�
h0ISK'wLQS_JwzYkMJK0YcbzGJISKrÁx 'OUÛNÛ�fPOU\Ll��
��`^KN_3O�M+GWY�GJ_5�c\LMJfP�cGJK'MJK�_W]^K�_+_WK
bmKN_JKN\Ls
KqMCMaGWY^_WKNX,Y^\�GJISKE��ßé��G(¡kK�`[wzY^OP\oGWM

OP\�GJOPT�K��^\LX�GJY¹_WKNXtOP_JKqsuG�s
fPOUKN\oG[OU\x]^YtsN��GJOPY^\�M>_WKNs�K�OP]^KqX�Rx`¹GJILK���â��8
SYk_�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�XtOPMWs
Q�MJMJKNX°OP\@MJKNs
GJOPY^\Â��� }L��Ée}�T�Q�MaG�R�K�MW��GJO�MVnLKNX°RzKNsN�cQLMJK�GWISK
Áx 'OPÛ�ÛNfUOP\Sl�����`kK�_�\SK�KqXSM,GJY�_JKqXtOP_JKqsuG$s
fPOUKN\kG�OP\o]kYts���GWOUYk\LM�GJY�\SK� ×MVKN_J]kK�_�fUYts��cGJOPY^\LMN�ÂÉ'��T�Q�MaG�R�K¹MW��GWOPMVnLKNX
MJQLs5I¢GJIL�cGrGWISK�bÅ�cOPfPQS_JK�YcbjGJISK7Át 'OUÛNÛ�fPOU\Sl¹�
��`^K�_rY^\���MVOP\Sl^fPK$��â ÈÅY^_rGJI���G���â O»G5MVKNf»bWÊ�XSYoKqM�\SYcG[sN�cQLMJK�GWISK
T�Y^RLOUfPK>MJK�_W]^KN_(GJY,R�Kqs
YkT�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_WKNs
GJOPY^\�_JKqMVwzY^\LMJKNMN�
h0ISK�wSQL_JwzYkMJK�Ycb6GWISK�d>OPMWs
Yk\S\SKNs
GJKqX y wzK�_5��GWOUYk\¢����`kK�_rOPM�GJY�T$�c\L�^l^K���sN�^s5ISK�Ycb�_JKNwSfPOPsN��GJKqX¢MJK�_W]^KN_>YkRt´

±aKqsuGWM[Y^\¢GJISK$s
fPOPK�\oG[MVO�XtK�bmY^_�QLMJK� 'ISK�\�GWISK$��ß³OPM�XSOPMWs
Yk\S\LsuGWKNX�bm_JYkT�GJILK�\LK
Ga �Y^_W¡z�þ
SYk_rGJISO�M�_WKN�^MJY^\�g�GWISK
d>OPMWs
Yk\S\SKqsuGJKqX y w�KN_W�cGJOPY^\°����`kK�_�\SKNKNXSM�GJY�T�Y^\LO»GWY^_�GWISK7��ß�½ M,MaG5��GJK7YcbEs
Yk\S\SKNs
GJOP]xO»Ga`kg3�^\LX�O»G�XtK�wzK�\LXLM[Y^\

� �^�



GWISK,�¹YkRSOPfUOUGa`¹����`^KN_0bmY^_eGJISO�MewLQS_JwzYkMJK^�Eh0ILK,d>OPMWs
Yk\S\SKNs
GJKqX 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_WKNs
G>s
fPOUKN\oG>_WKNpoQSKNMVGWMEGJY� 0�c_5XSMEsN�^s5ISKqX
_WK�wSfPO�s��^MeOU\�MaGWKN�^X�YcbCGJILK�_WKN�cf�ÈmQS\���]��^OUf��cRLfUK�Ê'MVKN_J]kK�_EYkRt±aKNs
GWMN�>Éý��OPM>_JKqpoQSOU_WKNX�RzKNsN�cQLMJK�GWISK,_WK�wLfUO�s��kM'T�QLMVG>RzK
T�Y�]^KqX,GJY�GJILKEs
fPOUKN\kG�MVO�XtK'RzK
bmY^_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^lkK
GWISK�_�GWYÂ�^XSXt_WKNMWM��°s
Yk\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�
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LEGEND:
ALICE layers; arrows denote dependencies.
Circles denote requirements; rounded boxes denote
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h0ISK�F>� � i Ç �c_5s5ISOUGJKNs
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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`
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��`^K�_qgqGJISK0MJKNs
Yk\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�8
LY^_+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_EXtOPMWs
Yk\S\SKqsuGJKqX7Ykw�KN_W�cGJOPY^\�Ê
Xt_WK� ·QSwzY^\�OPXtKq�^MewS_JKqMVKN\oGJKNX�OP\¹GWISK�fPO»GWK�_5��GWQS_JK,XtOPMWs
Q�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
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v(_WYcGWYts
Y^f3����`kK�_uÊ's
YkfUf��cRzY^_5��GWK�GJY��kXSXt_WKNMWM0GJILK�s5IL�^fUfPK�\Ll^KNME_JKNfP�cGJKNX¹GJY�QLMJOP\Sl7YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX�T�OPXLXtfUKN ��^_JK�OU\
T�Y^RLOUfPK�K�\x]xOU_WY^\LT�KN\oGWMN�+h0ILOPM'XtO�MWs
QLMWMVOPY^\�O�MEMVQLT�T$�^_JO�MVKqX7OP\�GW�^RSfUK���� ��ÈmO�XtKN\kGWOPsN�cf*GWY�GW�^RSfUK���� � RSQtGE_WK�wL_JOP\oGJKNX
ISKN_JK�bmY^_,GJILK�MW�c¡kK7Ycbrs
Y^\x]kK�\SOPK�\Ls�KqÊ[ 'ISOPs5I@_JKNfP�cGJKqM[KN�ks5I¤Y^b'GJISK¹Fe� � i Ç f���`^KN_WM[GJY¢GJISK�bmY^QS_JGJKNK�\@T�YkRSOPfUOUGa`
s5IL�^fUfPK�\Ll^KNM>bm_WY^T s5IL�^wtGJKN_[{t��ÈÀh0ISK$É'K�T�Y^GJK � \x]^Yts��cGJOPY^\�v(_WYcGWYts
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G5�cRSfPK^�T
3OU_5MaGqg¥O»G�MVILY� EM'GJILK��¹YkRSOPfUOUGa`¹����`^KN_e�^M>RzK�OP\Sl7¡kK�`�GJY7GJISK��c_5s5ISO»GWKNs
GJQS_WK^�rFe� � i Ç �^XSXS_JKqMJMJKNM>MVOUÃ¹Y^QtG
Y^b3GWISK[\SOP\SK�s5I��cfPfUKN\Sl^KqM'_JKNfP�cGJKqX7GWY$T�Y^RSOPfUK�\SK
Ga �Y^_W¡xOU\Sl$�^\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(\SK
Ga �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�XSOPMWs
Yk\S\SKNs
GJOPY^\,OPM+�^XLXt_JKqMJMJKNX�OP\�s
Y^fPf��cRzY^_5��GJOPY^\� 'OUGJI�GJISK'd>OPMWs
Yk\S\SKqsuGJKqX y wzK�_5��GWOUYk\
�
��`^K�_q�7h0ISK��kXSXt_WKNMWM�T�OUlk_W�cGJOPY^\�wS_WY^RSfPK�T²OPM[MJY^fP]^KqX�OU\°s
YkfUf��cRzY^_5��GWOUYk\¢ 'OUGJI�GWISK�Áx 'OPÛ�ÛNfUOP\Sl��
��`^K�_q�7ßeK�\Ls�K^g
OP\�GWIS_WK�K�YkQtG�YcbjMJO»Ã�sN�^MJKNMNgzGJISK$���@ jYk_J¡tMeOU\�s
Y^\c±aQS\LsuGWOUYk\� 'OUGJI�YcGWISK�_rfP��`kK�_5M'GWY��kXSXt_WKNMWMEGWISK$s5IL�cfPfUKN\Sl^K�OU\
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GWISK$�c_5s5ISO»GWKNs
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�ks5ISOUKN]^KqX�Rx`¹OU\�MaG5�c\oGJO���GWOU\Sl�Fe� � i Ç bmY^_��c\x`¹Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX¹T�O�XSXtfPK� 0�c_WK��^_Ws5ISOUGJKqsuGWQS_JKk�¯
SYk_rbmQSfUf6T�YkRSOPfUOUGa`
MJQSwSwzY^_JGNg(�^fUf0MVOUÃ°_JKqpoQSOU_WK�T�KN\kG5M[T,QLMaG�R�K�MW��GJO�MVnLKNX*gCRLQtG,wL�^_VGWOP�^fjT�YkRSOUfPOUGa`�MJQSwSwzY^_JG�sN�c\ÂRzK7wL_JY�]xO�XtKNX�KN]^K�\
bmYk_>T�O�XSXtfPK� 0�c_WK,�c_5s5ISOUGJKqsuGJQL_JKqM'GJI���GrbÅ�cOPf+MJY^T�K,Ycb(GWISK,_WKNpoQSOP_WK�T�K�\oGWMN��h
�^RSfUK,�L� ��ÈÀ��MJ`x\kGWISKNMJO�MeY^bCGW�cRLfUKqM>��� �
�^\LX$�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$�c_W¡^KqX�Rx`$RSQSfPfPK
GWM�È

•
Êj�c\LX7GJILYkMJK>T$�c_W¡^KqX$Rx`7s
OP_5s
fPKNMrÈ

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

RSQLfUfPK
G5M[s
Yk\kG5�cOP\¢T$�^\LXS��GWY^_W`¹_JKqpoQSOU_WK�T�KN\kG5M>GJIL�cG�T,QLMVG[R�K�MW��GWOPMVnLKNX¢OP\¢Yk_WXtKN_rbmY^_[�c\�Fe� � i Ç OU\LMVGW�^\oGJO���GJOPY^\
GWY7�^XSXS_JKqMJM�GWISK[s5IL�cfPfPK�\SlkK�OU\¹poQSKNMVGJOPY^\���âr_WY^QSwLMET��^_J¡kKNX�Rx`�s
OP_5s
fPKNMEs�Y^\oGW�^OU\�Y^wSGJOPY^\L�^f*_JKqpkQLOU_WK�T�K�\oG5M0GJIL�cGEO»b
�^fPMJY7MW��GJO�MVnLKNX�Y^ÆzKN_e�^XSXSO»GWOUYk\L�cf
T�YkRSOPfUOUGa`¹MVQSwLw�Yk_VGeOP\�_WK�f���GWOUYk\�GWY$GJILK,s5IL�^fUfPK�\SlkK�OU\¢pkQLKNMVGJOPY^\%�ý
LY^_eK�ÃS�cT�wSfPK^g
�,wL�c_JGJO��cf¥MJY^fPQtGJOPY^\$GWY�GWISK�wS_WY^RSfPK�T³Ycb3XtOPMWs
Yk\S\SKqsuGJOPY^\�s��^\�R�K�wS_WY�]xOPXSKNX�bmYk_��,T�OPXSXSfUKN ��^_JKr�c_5s5ISO»GWKNs
GJQS_WK'GJI���G
MW��GWOPMVnLKNM7É � �c\LXºÉe{ºÈÅT$�c_W¡^KNX@ 'OUGJIÄRSQSfPfPK
GWM5Ê� 'ISOPfPK���bmQSfUfrMVYkfUQSGJOPY^\Ä�cf�MVY�_WKNpoQSOP_JKqM$ÉE}°�c\�X£É0�ºÈmT$�c_W¡^KqX
 'OUGJI°s
OP_5s
fPKNM5ÊEGWY�R�K$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±aKNs
GV´¿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��s
Yk_J_WKNMJwzY^\LXtOP\Sl�Fe� � i Ç OP\LMVGW�^\kGWOP�cGJOPY^\%�
ijIL�^wtGJKN_¢�>K
ÃxGJKN\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±aKNs
GV´

Yk_JOPK�\oGJKqXéT�O�XSXtfPK� 0�c_WK¢�c_5s5ISOUGJKqs
QtGWQS_JKqM¢È¿i y ÉEÎ0F �c\LXAàk��]��¤Ée� � Ê�OU\HY^_5XtK�_�GJYºs
_WKN�cGJK�T�Y^RSOPfUOUGa`o´ÌKN\L�cRLfUKqX
YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX7T�O�XSXtfPK� 0�c_WKrbm_W�^T�K� �Y^_W¡xMN�
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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$OU\�s5IL�cwSGJK�_��L� Ç �ks5I7MJQLs5I7OP\LMVGW�c\oGWOP�cGJOPY^\�O�MjMJwzKNs
OUn�seGJY
GWISK$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¶s
Yk\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_WK
bmKN_JKN\Ls
KqX7 '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�Kqs
OUn�s,GJY

��l^OP]^KN\�YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX¹T�O�XSXtfPK� 0�c_WK�bm_5�cT�KN jYk_J¡¥�[h0ISK$�cwLwS_JYo�^s5I�O�MrGJY�wS_WKNMJK�\oGrGJISK�lkK�\SKN_W�^fUfP`¹�cwSwSfPO�s��cRLfUK
f���`^KN_WM0n�_WMVGNgz 'ISO�s5I��cf�MVY�s
Y^_W_WKNMJw�Yk\LXSM0GWY�XtO�MJs�QLMWMVOP\Sl$GWISK,�^_Ws5ISOUGJKqsuGWQS_JKk½ MEfP��`kK�_5M'OU\�R�Y^GVGJYkT�´ÌQSw�Y^_5XtK�_q�1
3OU_5MVGNg
MJKNs
GJOPY^\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
MJKNs
GJOPY^\LMeOPMeRL�^MJKNX*�eÁtKNs
Yk\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^RLOUfPK6s
YkT�wSQtGJKN_WMN�
h0ILOU_5X*g
MJKNs
GJOPY^\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� � �+ÁxKNs
GJOPY^\LM¯�S� �¹�^\LXB�t�"��XtKNMWs
_WOURzK$OP\LMaG5�c\oGJO���GWOUYk\LM�Ycb�GJILK�Áx 'OPÛ�Û�fPOP\Sl��c\LX
d>OPMWs
Yk\S\SKqsuGJKqX y wzK�_5��GWOUYk\¢�
��`^K�_5MebmY^_�QLMJK� 'OUGJI°�^\�OPT�wLfUKNT�KN\oGW��GWOUYk\¢Y^b6GWISK�i y ÉEÎ0F � \oGWK�_W\SK
G � \oGJKN_V´ y ÉEÎ
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v(_WYcGWYts
Y^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�MWs
Y^\L\SKNs
GJKNX
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�MWs
Y^\L\SKNs
GJKNX
y wzK�_5��GWOUYk\��
��`^KN_WM�GWIL��G�s
Y^QLfPX�RzK[OPT�wLfUKNT�KN\oGJKNX¹GJY� �Y^_W¡7 'OUGJI���MVGW�^\LXS�^_WX�OPT�wLfUKNT�KN\oGW��GWOUYk\¹Ycb6ào��]���Ée� � �
Î�YcGWI�Ycb�GWISKNMJK[s
YkT�w�Yk\SK�\oGWM'�^_JKrwS_WKNMJK�\oGJKqX��kM'XtKNMJOPl^\LMN�¹

OP\L�^fUfP`^gLMJKNs
GJOPY^\Ì�t� � MVQST�T$�c_WO�MVKqM6GWISK[s5IL�^wtGJKN_N�
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h0ISK$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_WYts
KNMWMJY^_5M��1
LY^_ � \kGWK�fÌgzGJISK�T�YkMVG>_WKNs
KN\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� ��s
YkT�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¡$OP\oGJK�_J´
bÅ�ks
KNM��c\�X�GJISKrOPv¥FeäA 'OUGJI��c\ � |k{S� � � Ëé��FeµçÈ � � �¹RLwLMWÊ6OP\kGWK�_JbÅ�^s�K^�+h0ISOPMjK�\x]xOP_JYk\ST�K�\oG6 0�^M�s5ISYkMJK�\$T$�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_WOPK
Ga`^�°h0ISK�T�YtXtQSfPKNM$XtKqMJs�_JOPR�KqX°OP\¤GWISOPM�s5IL�^wtGJKN_�s�Y^\oGW�^OU\£MVYkT�K��%OP\xQtÃx´¿MJwzKNs
OUn�s
s�YxXSK^g3T��^OU\LfU`�_JKNfP�cGJKqX�GWY¹GJIL_JKq�^XSM[�^\LX�MVI��c_WKNX�fUOPRS_5�c_WOUKqM���ßEY� �K�]kK�_qg%GJILOPM[Ga`owzK�Y^b0s�YxXSK�IL�^M[R�KNK�\ÂO�MVYkfP�cGJKqX
�kM'T�QLs5I��kM'wzYkMWMVOPRSfPK��c\LX�K�ÃtwSfUO�s
OUGJfP`�T��^_J¡kKNX�OU\�Y^_5XtK�_0GWY$bÅ�^s�OUfPO»G5��GWK[w�Yk_VG5�cRSOPfPO»Ga`�Ycb+GJISK,MV`tMVGJK�TáGJY�XtO»Æ¥K�_WK�\oG
wSf���GJbmY^_WT$M��
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h0ISO�M�MVKqsuGWOUYk\ÂwS_WKNMJK�\oGWM�Ga jY¢OU\�MaG5�c\oGJO���GWOUYk\LM[Y^bEGJISK��cR�MaGW_W�ksuG�GW_W�^\LMJw�Yk_VG�T�YtXtQSfPK�XtKNMWs
_WOURzKNXÂOU\£MVKqsuGJOPY^\@�L� �L�
h0ISK�wLQS_JwzYkMJK�Ycb+KN�ks5I7GW_W�^\LMVwzY^_JG0T�YtXtQLfUK�O�M0GJY�T$�c\��cl^K���s
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O�M�¡x\SY� '\��^MrGJILK7ârK�\SKN_W�^f � \kGWK�_J´ y ÉeÎ·v(_JY^GJYts
YkfEÈÀâ � 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$�cwSwLOU\Sl>Ycb�â � y v¢Y^\oGJYeheijv®- � v�¡x\SY� '\��kM*GWISK � \oGWK�_W\SK
G
� \oGJKN_V´ y ÉEÎ@v(_WYcGJYts�Y^f
È �V� y vjÊ1P � }*Q¿� �V� y v¤KN\L�cRLfUKqM(OP\o]kYts���GWOUYk\LMCGWY[RzK>_WK�f���`^KqX,RzK
Ga �K�KN\7XtOUÆzKN_JKN\oG y ÉEÎ0MjY�]^K�_
heijv/- � vÄ�c\LX�T�Q�MaG'RzK[MVQSwLw�Yk_VGWKNX�Rx`7�cfPf y ÉEÎ0M's
YkT�wLfUO��c\oG' 'O»GWI�i y ÉEÎ0F·{��^\LX�ISOUlkISK�_q�
�J� y v¤XtK
n�\SKNM6GJISKrT�OU\LOUT,QST"wS_WYcGJYts�Y^fL\LKNs
KqMJMW�c_W`[GWY[GW_W�^\LMabmKN_6OP\x]^Yts��cGJOPY^\LM6R�K�Ga jKNK�\ y ÉEÎ0MN� �J� y v¤T$�c¡kKNM

��XtO�MaGWOU\�suGJOPY^\£RzK
Ga �K�K�\ºs
fPOPK�\oGWM$�^\LX@MJK�_W]^KN_WM,OP\£��_WKNpoQSKNMVGR-�_JKNwSfP`�OP\oGJKN_W�ksuGJOPY^\��@F�s
fPOPK�\oG�s
_WKN��GWKNM��c\ �V� y v
s�Y^\S\SKqsuGWOUYk\ºGJY¤�ÂMJK�_W]^KN_��c\LXÄMJK�\�XSM�_WKNpoQSKqMaG�T�KNMWMW�cl^KqM�GJY¤ 'ISOPs5IºGWISK�MJK�_W]^KN_$Ga`xwSOPsN�cfPfU`@_JKqMVwzY^\�XSM$ 'OUGJI¬�
s�Y^_W_JKqMVwzY^\LXSOU\Sl�_WK�wSfP`�T�KNMWMW�cl^Kk��h0ISK�s
fPOPK�\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$��`¹�^s
Gr�kM>��s
fPOUKN\kG�Rx`�Y^wzK�\SOP\Sl��7XtOUÆzKN_JKN\oG�s�Y^\S\SKqsuGWOUYk\¹GJY
�^\SYcGWISK�_EMJK�_W]^KN_N�
�J� y véMVwzKNs�O»nLKqM'K�OPl^IoGeT�KqMJMW�clkK>Ga`xwzKNM0GWIL��G>wS_JY�]xO�XtK�GJILK�s��^wL�cRSOPfPO»Ga`$GWY$GJ_5�c\�MVwL�^_JKN\oGJfP`�fUYtsN��GJK[�^\LX�OU\x]kY^¡^K

GWISK[T�K
GWISYtXSM'Ycb(�$MJK�_W]^KN_�YkRt±aKNs
GN��F¶T�K
GJILYxX�O�MEOP\x]^Y^¡kKNX7QLMVOP\Sl��^\ �J� y v j)\3_kÛ?\?h5i$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$MV`xT�RzY^fPO�s�\L�^T�K,Y^b(GJISK�T�K
GWISYtX*� � \
�kXSXtOUGJOPY^\%gtGWISK�j)\�_kÛ)\?h5i�T�KNMWMJ�^l^K�s
Yk\kG5�cOP\LM'�c\x`�w��c_5�cT�K
GWK�_5Mjw��^MWMVKqX7GWY�GJISK�T�K�GJISYtX*��FE\x`7_WKNMJQSfUGWM0bm_WY^T"GWISK
OP\x]^Yts��cGJOPY^\��c_WK$_JK�GJQS_W\SKNX�OP\Â�c\ �V� y v j)\°�,c°�¹T�KqMJMW�clkK^��F"s
fPOUKN\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�Kqs
OUnLKNX7OU\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`$s
Yk\kG5�cOP\SOP\Sl,��\SK�  � y É
bmYk_>GWISK$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±aKNs
GN½ M,fPYts��cGJOPY^\ÂRzK
bmYk_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�s
Yk\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»´¾XtK
n�\SKNXºGW_W�^\LMVbmK�_�MV`x\oGW�cÃºsN�cfPfUKqXÄGJILK°ijYkT�T�Yk\¬d>�cGW�

É'KNwS_WKNMJK�\oGW�cGJOPY^\�ÈÌi�drÉeÊu�Si�d>ÉºT$�^wLM(XS�cGW�rGa`xw�KqMCOP\kGWY[��fUY� 0´¿fPK�]^KNft_JKNwS_WKNMJK�\oGW�cGJOPY^\,bmY^_'¼ Y^\�GJILKE 'OU_WK^½cGJ_5�c\LMVbmK�_
RzK
Ga �K�KN\�s
fPOUKN\kG5M(�c\�X�MJK�_W]^KN_WMN�3ÁtOUT�wSfPKe�^M+ �K�fPf��kMCs
YkT�wLfUK�Ã�XS�cGW�rGa`xw�KqMeÈÅOU\Ls�fUQ�XtOU\Ll � y ÉEM5Ê+s��c\�RzKET$�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�


*
-{ p ñÅôS� õ�ë+ñÅ÷Åø��rô¥ò%ñmî�õzô
ûÂøxô¥íqì
�J� y vçO�M$XtKqMVOPl^\SKqX°bmYk_��¢MVGW�cGJO�s�KN\x]oOP_WY^\ST�K�\oG$�c\LX@QLMJOU\Ll�OUG$OU\º��T�Y^RSOPfUK¹MJK
GJGJOP\Sl�OPM�\SY^G�MaGW_W�^OUlkIkGJbmY^_W ��^_WX%�
ÁxwzKNs�O»nzs��cfPfP`^g �J� y váMJQtÆ¥K�_5M�bm_WY^T�GJILK�bmYkfUfPY� 'OU\LlÂwS_WY^RSfPK�T$M�_JKNfP�cGJKNXÄGJY¤]��^_JOPY^QLM�s5IL�c_5�^s
GJKN_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�

���?�



{t�'Î�YcGJI �J� y v��c\LX>GJ_5�c\�MVwzY^_JG%s
Y^\L\SKNs
GJOPY^\LM%�^_JKC�kMJMJQST�KNX>GJY'RL_JKq�c¡E]kK�_W`E_W�^_JKNfU`k� �V� y v�O�M%ISKq��]xOUfP`es
Yk\S\SKqsuGJOPY^\S´
Y^_WOUKN\oGJKNX�RSQtG�IL�^M>\SY�MVQSwLw�Yk_VGrbmY^_r_JKqMVQLT�OP\Sl���RS_WY^¡kK�\ �J� y vAs
Yk\S\SKqsuGJOPY^\�Y�]^K�_r��XSO»Æ¥K�_WK�\oGrGJ_5�c\LMJw�Yk_VG
s
Yk\S\SKNs
GJOPY^\%�
ËÄISK�\��>GJ_5�c\LMJwzY^_JG3s
Yk\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[s
fPOUKN\oG'�^\LX�MVKN_J]kK�_�R�Kqs
YkT�OP\Sl$OP\Ls
Yk\LMJOPMVGJKN\kGq�

}S�'Î�KNs��^QLMJK �V� y v �^MWMJQST�KNM��ÂMJOP\Sl^fPK�QS\LXSK�_WfU`xOP\Sl�GJ_5�c\LMJwzY^_JG7s
Y^\L\SKNs
GJOPY^\ºbmY^_�GJISK¢fUOUbmK
GWOUT�K�Y^b��c\ �V� y v
s
Yk\S\SKNs
GJOPY^\%geGJISKN_JK�O�M�\LY@T�KN�^\LM�Ycb,s5IL�^\Sl^OP\Sl@\SK
Ga �Y^_W¡ºOU\oGJKN_VbÅ�ks
K£ÈmK^� lL�PgEbm_WY^T â�ÁS� GWY Ç GWISK�_W\SK�G5Ê
XtQS_WOU\Ll��^\ �J� y vÄs
Y^\L\SKNs
GJOPY^\� 'O»GWISY^QtGERL_JKq�c¡xOU\Ll,OUGN�

� \£�^XSXtOUGJOPY^\�g(MVYkT�K�MVYkQS_5s
KNM�IL��]^K�bmY^QS\LXÂGJIL�cG �J� y v¯�kMJMJQST�KNM�GJ_5�c\LMJwzY^_JG,s
Yk\S\SKNs
GJOPY^\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\�MJKNs
GJOPY^\�}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$��GrbmY^_rQLMVK�Y�]^KN_> 'OP_WK�fPKNMWMefPOU\L¡xMWP ��� {'QÌ�,ßEY� �K�]^KN_Ng
F'Xt 0�c\L¡��^_,I��^M,K
ÃS�cT�OP\SKNX£â � y v/- �J� y v�wzK�_JbmY^_WT��^\Ls
K�Y�]^KN_� 'OP_JKNfUKqMJM,fUOP\S¡tM��c\LX@s
Yk\Ls
fPQLXtKqM[GWIL��G�GJILK�T�KNMV´
MW�clkK�bmYk_JT$��G5M[¼ �c_WK��cfP_JKq�^Xt`¹MJQtÞ�s
OPK�\oGJfP`¹Y^wtGWOUT�OPÛ�KqX¢�^\LX¹bmQS_JGJILK�_�Y^wSGJOPT�OPÛN�cGJOPY^\¢ 'OUfPfCY^\SfP`¹_WKNMJQSf»G�OP\¢_WKNXtQ�s
KNX
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�s
Yk\LMJOPMVGWM'Y^b(�$fUOPRS_5�c_W`� '_WO»GJGJK�\¹OP\�iQ�>�¶GJIL�cGeOPT�wLfUKNT�KN\oGWM �J� y v � � � �0FEwSwLfUO�s��cGJOPY^\LMeQLMVOP\Sl
GWISK �V� y v@�
��`^KN_jOP\Ls
fPQLXtK���MVKN_JOPKNMjYcb�ILKN�^XSK�_�nLfPKNM0�c\LX��c_WKefPOU\L¡^KNX��clo�cOP\LMaGjGJISK�fPOURL_W�^_J`�OU\�GJILK>QLMJQL�^fzT$�^\S\SK�_q�
ËÄISOPfPKrXtKqMVOPl^\LKNX�bmYk_6GWISKewSQL_JwzYkMJKeY^b�MVQSwLw�Yk_VGWOU\Sl$i y ÉEÎ0FéYk\�T�Y^RSOPfUK�XtKN]oO�s
KqM�gkGJILK �J� y v¤����`kK�_js�Y^\oGW�^OU\�M(\SY
K�ÃxwLfUO�s
OUGrT�YkRSOUfPOUGa`�MVQSwLw�Yk_VG>bmKN��GWQS_WKNMN��Ée��GJILK�_qg*O»G�OUT�wSfPK�T�KN\kG5M���T�OU\LOUT$�cfCMJK
G�Ycb(bmQL\LsuGWOUYk\L�cfPO»Ga`¹OP\oGJKN\LXtKNX�GJY
�^fUfPY� ÄT�Y^RSOPfUKr�cwSwLfUO�s��cGJOPY^\LM6GJY,OUT�wSfPK�T�K�\oGE��MJQSRLMJK
G�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\Ls
GJOPY^\L�^fUOUGa`
�^\LX�GJIL�cG>��s
Y^\�MVO�XtK�_5�cRLfUK�_WKNXtQLs
GJOPY^\�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_WKNs
KqXtKNMjGWISK 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_WYcGWYts
Y^fxOP\LXtKNw�KN\LXtK�\oGWfU`,Ycb¥T�YkRSOPfUOUGa`��c\�X,sN�c\�R�K'f���`^KN_JKqX[K�OUGJILK�_
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G6GJI���G �V� y vÂwS_WYcn�fUKqM6�cf�MJY�s��^\�s
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wzYkMJKNM0\SY�wS_WY^RLfUKNT��
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GWISK � y É·bmYk_JT$�cG>�cfPfUY� EMeMVKN]^K�_5�cf�wS_JY^nLfPKNM'GWY��^wSw�Kq�c_>OU\¹GWISK � y É¶�^\LX¹RzKNsN�cQLMJK�i y ÉEÎ0F�MJK�T$�^\kGWOPsNMEMJw�Kqs
OUbm`
GWIL��Ges�fUOPK�\oGWMeMVISYkQSf�X7GW_J`7GJISKNT OP\¹MVKqpkQLK�\Ls�K^�6É1�,O�M0bmQSfUnLfPfUKqX�R�Kqs��cQ�MVK�GWISK¯Z°}I¦�\?f5i?n�[)\k�,nLK�f�X�s��c\�RzK�QLMJKNX�GJY
MVGJYk_JKCK�ÃoGW_W��ÈÀFe� � i Ç ´¿MJwzKNs
OUn�sqÊ*OP\tbmY^_WT$��GJOPY^\rGWIL��G�O�M*wL�kMJMJKNX>bm_WY^T·s
fPOUKN\oG%GJYEMJK�_W]^KN_%XtQS_WOU\SlE�^\ �V� y v¹OP\x]^Yts��cGJOPY^\%�
h0ISK¯Z°}t¦�\?f*i?n�[)\k�[nLKNfPX�O�ME��MaGW_JOP\Sl$�c\LX7GJILK�_WK
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Y^_W_WKNMJw�Yk\LXSM6s�fUYoMVKNfU`�GWY�n�l^QS_WK>��� � �x�^
3OUlkQS_JKE�t� ��MVISY� EM��c\
� y É�R�KNOU\Sl¹MJ 'OUÛNÛ�fPKNX¢�c\LX�QS\LMJ 'OUÛNÛ�fPKNX*g�s�Y^_W_JKqMVwzY^\�XtOU\Ll7s
fPYkMJK�fP`�GJY�nLl^QL_JK,�L� ��� �[h0ILK�ILY^T�K��^l^KN\kGrK�\LXSw�YkOU\oG
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ÁxKqsuGWOUYk\��L� �S� {�XtKNMWs
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QS\�MV 'OPÛ�ÛNfUKqX�MaG5��GJKj�c\LX�MJ 'OUÛNÛ�fPKCGJILK�THR�K�bmY^_WKCGJISKN`> �K�_WKCK
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GWISK[MV 'OPÛ�ÛNfUKqX�MVGW�cGJK[�cG'�^fUf¥GWOUT�KqM��
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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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F>MCMVISY� '\�OP\�GWISK'�c_5s5ISO»GWKNs
GJQS_5�cfxY�]^KN_J]xOPK� �OP\,n�l^QS_WKj��� ��g�GJISK'w��c_JG3Y^bLGJILKeÁx 'OUÛNÛ�fPOU\Llr�
��`^K�_
GJI���G(_WKNMJOPXtKqM3Y^\[GWISK
��ß¯OPT�wLfUKNT�KN\oGWMeGJISK�MJ�^T�K�XtY� '\LsN�cfPf
FEv � �^MeGJISK,QS\LXtKN_JfP`xOU\Sl7wS_JY^GJYts
Ykf�KNT�wLfUY�`kKNX�Rx`�GJISK,Y^Rt±aKqsuGV´¿Y^_WOPK�\oGJKqX
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^GJYts
YkfÀg'�
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Ga �K�K�\
�^\��^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¯�
��`^K�_,OPM�lkOU]kK�\ÂOP\ P ���'QÌ� � G�OPM��^\¤Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNXÂFev � GJI���G

bmKq��GJQL_JKqM�iQ�>�As
f��^MWMVKqM(s
Yk_J_WKNMJwzY^\LXtOP\Sl�GWY�¡^KN`$i y ÉeÎ�F¬�cRLMVGJ_5�^s
GJOPY^\LM(MJQLs5I��kM � y ÉEMNgti�drÉéMVGJ_WKN�^T�Mj�c\LX�GWISK
KNOUlkIkG �V� y vÂT�KNMWMW�cl^KqM��3h0ISKrÁ,- �V� y v
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s
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MJK�_W]^KN_WM¥OP\LMVGJKN�kX�YcbxGWISK6\SYk_JT$�^f �V� y v�fPOPRS_W�^_J`k��h0ISKjÁ,- �V� y v
MH
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GWISK�XtY� '\Ls��^fUfzOP\kGWK�_JbÅ�^s�KeYcb�GJISK �V� y vº����`kK�_j�^\LX� �Y^_W¡tM(Rx`$Y�]^KN_J_WO�XtOU\Ll�GJIS_WK�KrT�K
GJILYxXLMjOP\���GJY^GW�^fzY^b%Ga �Y�¡^KN`
s�fP�kMJMJKNMebm_JYkTÚGJISK �V� y vHfPOURS_5�c_W`^� � \��^XSXtOUGJOPY^\�GJY�GJISK$XtY� '\�s��cfPf3OU\oGJKN_VbÅ�ks
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GWISOPM�Fev � s�Y^\LMJOPMVGWM�Ycb��£MJOU\SlkfUK�s��^fUfPRL�^s5¡@bmQS\Ls
GJOPY^\AGJIL�cG�O�M�OU\x]^Yk¡^KqXÄRx`@GWISK����

MH
fPOURS_5�c_W`£ 'ISK�\SKN]^KN_��

s5IL�^\Sl^K,OU\�s
Yk\S\SKqsuGJOP]xO»Ga`¹YtsNs
QS_5M���ÁtQLs5I¢sN�cfPfURL�ks5¡tM>�^_JK,QLMVKqX�GWY7GW_JOPl^lkK�_�MV 'OPÛ�ÛNfUOP\Sl�Y^wzK�_5��GJOPY^\�M��[Î�KNsN�cQLMJK[GWISK
Á?- �V� y v
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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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3OU\��cfPfU`kg* jK
XtKqMJs�_JOPRzK�GJISK[OPT�wSfPK�T�K�\oGW�cGJOPY^\�Ycb+GWISK�Á?- �J� y v

MG
s
YkT�wzY^\LK�\oGNgS 'ILOPs5I¹O�M'_WKNMJw�Yk\LMVOPRSfPKrbmY^_EwzK�_JbmY^_WT�OU\Sl�s�fUOPK�\oG

_WKNXtOP_WKNsuGWOUYk\%�

o øoù3ñmî�øxðcíqñÅõzô£ö�ñÅí��S
*
-{ p
F>M�XtO�MWs
QLMWMVKqXÄ�cRzY�]^Kkg �J� y v"bmKN�cGJQS_WKNM�Ga jY¤T�Kqs5IL�c\LOPMJT$M$GJIL_JYkQSl^IÄ 'ISO�s5Iés
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K�Ãt�^T�OU\SKqM*GWISK6YkRt±aKNs
G�¡^KN`�ÈÀMVQSwLwSfUOPKNX� 'O»GWI�GJILK6OP\o]kYts���GWOUYk\�Ê¥�c\�X[XtKNs�OPXSKNM
 'ISK�GJISKN_�GJISK���ß·MJw�Kqs
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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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reflect layer correspondence across protocol stacks.
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GWISK[l^_WO�X�MJK�_W]^KN_0Y�]^K�_Eheijv+�zh0ISOPMEIL�cwSwzK�\�M0GJIS_WY^QLl^I�GJISK�Á?- �J� y v£_WKNXSOU_WKNs
GJOPY^\�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$�^wSwSfPOPsN��GJOPY^\�s�Y^\tn�l^QS_WKNX� 'OUGJI7GJISKrs
fPOUKN\kG�Y^\$GWISK>��ßA�^\LX�GJILK>MJK�_W]^K�_6Y^\$GWISK>ÉEß��
h0ISK,s
Y^\SnLl^QS_5��GWOUYk\�O�MEO�XtKN\kGWOPsN�cf�GJY�s
Yk\tnLlkQS_W�cGJOPY^\¹}� 'OUGJI�GJILK,�^XLXtO»GWOUYk\�GJIL�cGeGJILK���ß¶T�Y�]^KqM0bm_WY^Tá�¢â � GJY
��â�{���b¸GWK�_>GJISK�s
fPOUKN\oGrIL�kMeYkw�KN\SKNX¹GJISK�s
Yk\S\SKNs
GJOPY^\¹GWY7GWISK,MJK�_W]^KN_N�rh0ISO�M>_WKNMJQSfUGWMeOU\��$GJQL\S\SK�f+RzK�OP\Sl�MVK�G>QSw
RzK
Ga �K�KN\7GWISK�Ga jY���â�MN�(µEY�Á?- �V� y v£_JKqXtOU_WKNs
GJOPY^\�XS�cKNT�Y^\LM0�c_WK�MVISY� '\�Y^\�GJISK[�¢â�M�gtRzKNsN�cQLMJKrGJISKN`��c_WKr\SYcG
_WKNpoQSOP_JKqX�bmYk_Es
fPOUKN\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\�RzK
Ga �K�K�\�GJISK0��ßº�c\�X���â � OPM+MJOUT,QSf���GJKqX*�
ËÄISKN\�O»GeXtO�MWs
Y�]^KN_WMjGWIL��GE��â � IL�kM0R�Kqs
YkT�K�QS\L_JKq�^s5IL�^RSfUKkgoGJISK[��ß¶s�Y^\S\LKNsuG5M�GJY���â�{,OP\LMVGJKN�kX*�
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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��
h0ISKrs
Yk\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_WK
bmK�_WK�\�s
Ke 0�^MjY^RSGW�cOP\SKqX�Rx`�GJISK�s
fPOPK�\oGN�+ËÄISKN\�GJILK�s�fUOPK�\oG'��GJGJK�T�wtG5MjGJY�OU\x]^Yk¡^K'GWISK
MJK�_W]^KN_�ÈÀ�c_W_JY�  � ÊugtOUGEO�M0_JKqXtOU_WKNs
GJKqX�GWY���â�{�ÈÅ�c_W_WY� A{^Ê
�
F>MebmYk_�s
Y^\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\�RzK
Ga �K�K�\

GWISK���ßá�^\LXÂ��â � Ro`�wS_WK�]kK�\oGJOP\Sl��¢â � bm_WY^T s
YkT�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�K
ÃxGJKN\oG[GJY� 'ILOPs5I�GJILK��cwLwSfUO�s��cGJOPY^\°s��^\°_JKNT$�cOP\�QL\L�� ��^_JK�GWIL��G[GWISK
YkRt±aKNs
GV´¿Y^_WOUKN\kGWKNX>T�OPXSXSfUKN ��^_JK3bm_5�cT�K� �Y^_W¡ERzK�OP\Sl'QLMJKNXrOPM
�c\�Fe� � i Ç OU\�MaG5�c\oGJO���GWOUYk\%g�OÌ� Kk�Ug��0T�Y^RLOUfPO»Ga`o´¾�cQSlkT�K�\oGJKqX
bm_5�cT�K� �Y^_W¡¥�
h0ISO�M0MVKqsuGWOUYk\7K
ÃS�^T�OP\SKqM(Ga �Y�¡xOP\LXSMjYcb
�^wSwSfPOPsN��GJOPY^\S´ÌfPK�]kK�fSGW_W�^\LMJwL�c_WK�\Ls�`¥�%bmQS\Ls
GJOPY^\L�^f*�c\LX7w�KN_VbmYk_V´
T$�c\�s
K�GJ_5�c\LMJwL�^_JKN\Ls
`k��h0ISK�bmY^_WT�K�_+IL�^M3GWY�XtY� 'O»GWI�GWISK'K
ÃxGJKN\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¥KNs
GWM�GJISK'�^wSwSfPOPsN��GJOPY^\�½ M
_WKNMJY^QS_5s
K�QLMW�clkK��c\LX�wzK�_JbmY^_WT��^\Ls
Kk�6h0IS_WK�K�Ga`xwzKNM'Y^b+_WKNMJY^QL_Ws�KNM0�c_WK���Æ¥KNsuGWKNX*�jT�K�T�Y^_W`^gSwL_JYts
KqMJMJOP\Sl��^\LX�\SK�GV´
 �Y^_W¡�_JKqMVYkQS_Ws�KNMN�
h0ISO�M'MJKNsuGWOUYk\�fPYoYk¡tM6n�_WMVG0�cGjGWISKrbmQS\Ls
GJOPY^\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

boundaries; dashed rounded boxes
denote process boundaries; arrows

Solid rounded boxes denote node
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protocol stacks.
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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$�c\Ls�K0GJ_5�c\LMJwL�c_WK�\�s
`^�3Î�KNs��^QLMJK ��£Í���)���?�5£Í�©�4�©� OPMj��wS_JYkw�KN_VGa`,Ycb%��wL�^_VGWOPs�QSfP�^_(OP\LMaG5�c\oGJO���GWOUYk\�Ycb%Fe� � i Ç g
_5��GWISK�_>GJIL�^\�Ycb6GJISK��c_5s5ISO»GWKNs
GJQS_WK�OUGWMJK�fUbagzGJISO�M�MVKqsuGJOPY^\¢�^MWMVKqMJMJKNMEGJISK,fUKN]^K�f3Ycb��cwSwSfPO�s���GWOUYk\t´¿fUKN]^K�f�GJ_5�c\LMJwL�^_JKN\Ls
`
Y^ÆzKN_JKqX�Rx`�GJISK�i y ÉEÎ0FAOU\�MaG5�c\oGJO���GWOUYk\7wS_WKNMJK�\oGJKqX$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$�^\Ls
K��c\L�^fU`tMJOPMNg¥O»G�O�Mr jYk_VGWI¢s
f��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_5s
KqM��
� 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

s
YkT�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$�^\Ls
K�GJ_5�c\LMJwL�c_WK�\�s
`�GJIS_WY^QLl^I�T�OP\SOPT�O�MJOU\Sl�T�K�T�Yk_J`�s�Y^\LMJQST�wtGJOPY^\�Ycb�Fe� � i Ç s�Y^T�w�Yk\SK�\oG5M>O�M
OUT�wzY^_JGW�^\kG'OP\�Y^_5XtK�_�GJY$�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�s
KNMN�

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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protocol stacks.

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\
MVKqs
Yk\LXSM�Y^_�T�OPfPfUO�MVKqs
Yk\LXSMN� É'K
G5�cOP\SOP\Sl@wzK�_JbmY^_WT$�c\Ls�K�GW_W�^\LMVw��c_WK�\Ls�`@Rx`ÄT�OU\LOUT�O�MVOP\Sl£GJISK�wS_WYts
KNMWMJOU\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�_
ÈÅMJKNs
GJOPY^\¹{t� }S�"�^ÊjYcb3T�YkRSOPfUK[XtKN]xOPs�KNMN�

¦ øoí5ö�õ�îqóºõxò�øoî5�3øoïLù OPMjGJILKr�^T�YkQS\oGjY^b*GJ_5��Þ�sesN�cQLMJKNX$Rx`�GJILKrF>� � i Ç s�Y^T�wzY^\SKN\kG5MjXSQS_JOP\Sl�GJISKrY^wzK�_5��GWOUYk\
Ycbt�c\��cwLwSfUO�s��cGJOPY^\�s
YkT�wL�c_WKNXeGJY0GWISKCGJ_5��Þ�sCsN�cQLMJKNXrRx`>�^\rYkRt±aKNs
GV´¿Y^_WOUKN\oGJKNX>T�OPXLXtfUKN ��^_JK3bm_5�cT�K� �Y^_W¡0GJI���G
IL�^M6\SYcG�R�KNK�\�T�YkRSOPfUOUGa`o´ÌKN\L�cRSfPKNX%�3h0ISO�Me¼ F>� � i Ç GW_W�cÞ�sc½^O�M�XtQSKEGWY�v6drZHISKN�kXtK�_5MNgk�^s5¡x\SY� 'fPKNXSl^K�T�KN\kG5M�g
K
G5sc�·µEK
Ga �Y^_W¡¤Y�]kK�_WISKN�kXÂO�M�T�KN�kMVQL_JKqX@OP\ÄRx`oGJKNM�Y^_�¡xOPfUYkRo`oGWKNMN�A�¹OP\SOPT�O�MJOU\SlÂGJISK��kXSXtOUGJOPY^\L�^f'GJ_5��Þ�s
s��^QLMVKqX[Rx`[Fe� � i Ç s
Y^T�wzY^\SKN\oGWM3OPM3OPT�w�Yk_VG5�c\oGCOU\�Y^_5XtK�_
GJY��kXSXt_WKNMWM%GWISK0fUY� ÂR��c\LXt 'O�XxGWI�ÈÀMVKqsuGJOPY^\${t� �L� }kÊ
s5IL�cfPfPK�\SlkK^�
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h0ISO�M�MJKNsuGWOUYk\�XSOPMWs
QLMWMJKNMrGJILK$K
ÃxGJKN\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�s
YkT�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\Ls
GJOPY^\L�^fUOUGa`�GJISK����£�c\LX�Á?- �J� y vA�
��`^K�_5ME�^_JK�XtKNMJOUlk\SKNX
GWY$_JKNwSfP�ks
Kk�

� õ�ë+ñÅ÷ÅñÅí�G ü ï G�øoî
h0ISK,���°O�MEOP\kGWK�\LXSKNX�GWY��^suGr�^ME�$_WK�wLfP�ks
K�T�KN\kG'bmYk_>�$MVGW�^\LXS�c_5X�OUT�wSfPK�T�KN\kG5��GWOUYk\¹Ycb(Î�K�_W¡^K�fPK�`�ÁxYts5¡^K
G5M0GJI���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�K
ÃS�^T�OP\SK
GWISK�GJ_5�c\LMJwL�c_WK�\�s
`�Ycb>GJISO�M$�cwSwL_JYo�^s5IÂRx`¤XtO�MWs
QLMWMVOP\Sl�s
YkT�w���GJOPRSOPfUOUGa`° 'OUGJI£GJISK¹Î�K�_W¡^KNfUKN`ÂÁxYts5¡^K
G5M�FEv � �c\LX
GWISK�MVYkQS_5s
K$s
YtXtK$T�YtXtOUn�s��cGJOPY^\LM�_WKNpoQSOP_JKqX�GWY¹_JKNwSf��^s
K�Î�K�_W¡^KNfUKN`�MVYts5¡kK
GWMr 'OUGJI°���ÄMJYts5¡^K
G5MrbmY^_�Ga �Y¹MJ�^T�wLfUK
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sN�cf�s
QSf���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^\¢s
Y^_W_WKNMJw�Yk\LXSM'GWY�GJISK�l^_WO�X��cwSwLfUO�s��cGJOPY^\¢�kM�MVISY� '\�OU\
s�Y^\tnLlkQS_5��GJOPY^\7�L� � \�s
Y^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^\�s
Yk_J_WKNMJw�Yk\LXSMjGJY�GWISK�l^_WOPX��cwLwSfUO�s��cGJOPY^\��^MEMJISY� '\�OU\¹s
Yk\tnLlkQS_W�cGJOPY^\�{t�(FeM'bmY^_0GJILK�s
fPOUKN\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�s
QSf���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$w�KN_VG5�cOP\$GJY��c\x`�s
fPOUKN\kG0�c\LX7MVKN_J]kK�_(RSQLOUfUG� 'OUGJI7GJISK�i y ÉEÎ0FéOP\LMVGW�c\oGWOP�cGJOPY^\�Y^b
F>� � i Ç �oËÄISK
GWISK�_jGJILOPMjOPMj�c\7�ks�s�K�wtG5�cRSfPK'Y�]^KN_JISKq�^X*gkXtK�wzK�\LXLM6Yk\$GJISK>T�Y^RSOPfUK>XtK�]xO�s
KNM6OU\�pkQLKNMVGJOPY^\%�(ijY^T�wL�^_V´
OP\Sl�GWISK[GWYcG5�cf%bmYxY^GJwS_WOU\oG5MEl^OP]^KN\��cRzY�]^K�GWY�GJILK�T�Y^RSOPfPK�s
YkT�wLQtGJKN_WM>XtOPMWs
Q�MJMJKNX�OP\�MJKNsuGWOUYk\�{t� }�MJISY� EM0GJI���GeGWISK
lk_JO�X$�cwSwLfUO�s��cGJOPY^\$RSQSOPfUG� 'OUGJI$GWISK�i y ÉeÎ�F¬OU\�MaG5�c\oGJO���GWOUYk\$Ycb�Fe� � i Ç s
YkQSf�X$Y^wzK�_5��GWKEY^\$T�YkMVG�s�QS_W_JKN\kGjT�YkRSOPfUK
s�Y^T�wSQtGWK�_5M�� y b
GWISK�MJO»Ã�s
Y^T�wSQSGJK�_5M0fPOPMVGJKqX�OU\�GW�^RSfPK,{t� {tgtYk\SfU`7GJISK[Ga jY$MJK�\LMJY^_'\SYtXtKqMEXtY$\SY^GeIL��]kK�MJQtÞ�s
OPK�\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��^s
OUGa`�Ycb
GJISKqMVK
Ga �Y$XtK�]xO�s
KNM�È � �c\LX�}k{�å�Îº_WKNMJw�KqsuGJOP]^KNfU`SÊjT�KN�^\7GWIL��GEKN]^K�\�OUb3RSQLOUfUGE 'O»GWI�GJISK�MVGW�c\�XS�c_5X �J� y v£��OURL_W�^_J`�ÈÅOÀ� K^�Pg
\SY�T�Y^RSOPfUOUGa`¹MVQLwSw�Yk_VGuÊugzGJILK�l^_WO�X��cwSwLfUO�s��cGJOPY^\¹O�MEGWYoY�RSOPlL�>h0ILK[Ga �Y�v6dEF>M>fPO�MaGWKNX¹OP\�G5�cRSfPK�{S� {�I���]^K � ���c\LX
�^�¢��Î³Y^bET�KNT�Y^_W`�_WKNMJwzKNsuGWOU]kK�fP`^gC 'ISO�s5I¤O�M�MVQtÞ�s�OUKN\kG�bmY^_�RzYcGJI¤GJISK�T�Y^RSOPfPO»Ga`o´¿K�\L�^RSfUKqXÂs
fPOPK�\oG��^\LX¤MJK�_W]^KN_N�
Fef»GWISY^QSlkI�RzYcGWI�XSK�]xOPs�KNM0IL��]kK>MJQtÞ�s
OPK�\oG'T�K�T�Y^_W`^gxOUGeMVISYkQSf�X�RzK�\SYcGWKNX$GWIL��GEYk\SfP`$Y^\SK�È¸GWISK�OUv*Feä�Ê�MJQSwSwzY^_JGWM
YkQS_rs5ILYkMJK�\¹wSf���GJbmY^_WT ÈÀ�%OP\xQtÃLÊe�^\LX¹ 'OPfUfC�^s
GJQL�^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:$�1¼HÀ �,DL:<�>=%
e:+D)À&�0¼(' Ã ¹�D)È�¼HÀ�=x=�½����
h0ISO�M�MJKNs
GJOPY^\ºK
ÃS�cT�OP\SKNM�GWISK¹wS_WYts
KNMWMJOU\Sl�Y�]kK�_WISKN�kXÂY^\@GJILK���ß�s��^QLMJKNX£Rx`¤Fe� � i Ç T�YkRSOPfUOUGa`@MJQSwSwzY^_JG$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^�Ì
3OU_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��^\Ls
K

{^{ �



Y^brMJK�_W]^K�_�T�Y^RLOUfPO»Ga`¤OPM�K�Ãt�^T�OU\SKqXÂGWIS_WY^QSlkI¤K
ÃtwzK�_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_WYts
KqMJMJOU\Ll�Y�]^KN_JILKN�^X$sN�cQLMJKNX7Rx`�GJISK�Fe� � i Ç s�Y^T�wzY^\SKN\kG5M6RzYcGWI�OP\�GJISK�s��kMVKrYcb�T�YkRSOUfPK�s
fPOUKN\kG5M'�c\LX�MVKN_J]kK�_5M��
h0ISKEZe\SOUÃ�iHV.q4\^]Ká _Es
YkT�T$�^\LX�O�MCQLMJKNX,GWY[s
Y^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(s
Y^\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_WYts
KqMJMJKNM3 �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 s
Y^T�wzY^\SKN\oGWMN�
h0ISK�l^_WOPX¹�^wSwSfPOPsN��GJOPY^\¹O�MeXSOPMVGJ_WOURLQtGJKqX��c\LX�_JKqpkQLOU_WKNME��\SK
Ga �Y^_W¡�GWY7Y^wzK�_5��GWK�T�KN�c\LOU\Sl^bmQSfPfU`k�eÎ�KNs��^QLMJK�GJISO�M

MJKNs
GJOPY^\�OPM�s�Y^\Ls�K�_W\SKNX� 'O»GWI �H£Í�����.��������¨ Y�]^K�_WISKq�^X�Y^\¢GJILK���ß[g* �K$��GVGWK�T�wtG�GWY�T�OP\SOUT�O�MVK�GWISK�OUT�wL�ksuG�GJI���G
\SK�Ga jYk_J¡>GJ_5��Þ�s6IL�^M
Y^\�GWISK�K
Ãtw�KN_JOPT�K�\oGWMN�;
3OP_WMVGNg�bmYk_3�^fUfoYcbzs
Y^\SnLl^QS_5��GWOUYk\LM%}*^��Sg���â � �c\LX�ÉEß@�^_JK�s
Yk\tnLl^QL_JKqX
GWY�RzKEGJILK>MW�cT�KeISYoMaGq�3h0ILOPMjT�KN�c\�MCGJILKr��â � ^xÉEß¬s
Y^\L\SKNs
GJOPY^\$ 'OPfUfzGW�^¡^KEwLfP�ks
KEOP\oGJK�_W\L�^fUfP`,OP\$GWISK>heijv£MaG5�^s5¡
Y^b�GJISK���â � -cÉEß[�0h0ISO�M�s�Y^_W_JKqMVwzY^\�XSM$T�Y^_WK�s
fPYkMJK�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^\�K
ÃtO�MaG5M�gtRzKNsN�cQLMJK�\SY$��â�OPM'wL_JKqMVKN\kGq�(ÁxKNs�Y^\LX*gtOP\¹�cfPf%s
Yk\tnLl^QL_W�cGJOPY^\LMjGJILK[��ß¶�c\LX���â�ME�^_JK
s�Y^\S\SKqsuGWKNX[Q�MVOP\Sl��c\ � |k{S� � � Ëé��F>µ@\LK
Ga �Y^_W¡rs�Y^\S\SKqsuGWOUYk\%g� 'ISO�s5I�IL�kM3�rXS�cGW�E_5��GWKjY^b ��� �¹RSwLMN�+FeM+XtO�MJs�QLMJMJKNX
OP\�MJKNs
GJOPY^\�{t� �LgkGJISO�M0OPM�Yk\SK>Y^b%GJILK>bÅ�kMaGWKNMVG�ÈÅO»b3\SYcG�GJILK>bÅ�kMaGWKNMVG5Ê6 'OU_WK�fPKNMWM�\SK
Ga �Y^_W¡,GJKNs5IL\SY^fPY^lkOUKqMjMJQSwSwzY^_JGJKqX�Rx`
T�Y^RLOUfPK,XtKN]xOPs�KNMrs
QS_W_JKN\oGJfP`�Yk\�GJISK�T$�c_W¡^K
Gq�EËÄISOPfUK,GJILOPMeGa`xw�K,Ycb(fPOU\S¡¹sN�c\�\SY^G>RzK�K�ÃxwzKNs
GJKqX¹GJY�R�K���]��cOPfP�^RSfUK
GWY�T�YkRSOUfPK�XtK�]xO�s
KqM'��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�\[GWISK0s
fPOUKN\kG(�^\LX�MJK�_W]^KN_
�c\�X[O�M�GWISK�_WK
bmYk_JK�T�Y^_WK6fPOU¡kK�fP`�GJY
_WK�]kKN�cfzwzK�_JbmY^_WT��^\Ls
K>w�KN\L�cfUGJOPKNM0XtQLKeGWY,wS_WYts
KqMJMJOU\Ll�_WKNpoQSOP_JKNT�KN\oGWM6GJIL�^\7 �Y^QSf�X�MJfUY� �K�_�\SK
Ga �Y^_W¡,GJKNs5IL\SY^fPY^lkOUKqM��

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø��,÷ÅñÀøoô¥í
h3�cRSfPKþ�S� ��MJISY� EM�ijvjZçs�Y^\LMJQST�wtGWOUYk\�bmY^_�s
Yk\tnLlkQS_W�cGJOPY^\ � ÈmT�Y^RLOUfPK$s
fPOUKN\kG� 'OUGJISYkQtG�F>� � i Ç MVQLwSw�Yk_VGuÊu��
LY^_
Kq�^s5I�_WY� �g¥GJILK,G5�cRSfPK^½ MrnL_5MaG�s
YkfUQLT�\�fPOPMVGWMrGWISK$s
Y^T�wzY^\SKN\oGrbmYk_� 'ISOPs5I¢GJILK,n�l^QS_WKNMrOP\�GWIL��G�_WY�  �cwSwSfP`^��h0ISK
nL_5MVG�MJKNsuGWOUYk\�Ycb*GWISKEG5�cRSfPKelkOU]kKNM(nLl^QS_WKNM(bmY^_jGJISK�s
fPOPK�\oGrÈÅ_JKqMVO�XtOP\Sl[Y^\�GJISK���ß>Êj�c\�X�GJISK�MVKqs
Yk\LX�bmY^_jGJISK�MJK�_W]^K�_
ÈÅ_JKqMVO�XtOP\Sl�Y^\�GJILKE��â�Êu� � \�s�Y^\tn�l^QS_5��GWOUYk\ � GJILK�_WK'OPMC\LY[Fe� � i Ç MJQSwSwzY^_JG6�c\�X�GWISK'Y^\LfU`�s
Y^T�wzY^\SKN\oGWMC_WKNMJOPXSOU\Sl
Yk\¹GJISK�ISYoMaG5M>�^_JK�GWISK�l^_WOPX�s�fUOPK�\oG��c\LX�MJK�_W]^KN_N�>h0ISK�G5�cRSfPK^½ MrMVKqs
Y^\�X�s
YkfUQST�\�fPO�MaG5MEGWISK�GWYcG5�cf3_JQS\�GJOPT�K�Èm 0�cfPf
s�fUYts5¡�GWOUT�K�Ê�GJIL�cGEKN�ks5I�s�Y^T�w�Yk\SK�\oG'GWYoYk¡�GWY$K
ÃtKNs�QtGJKk�jh0ISKqMVK�XtOUÆzKN_eRzKNsN�cQLMJKrGJISK�MJK�_W]^KN_0 ��kM'MaG5�c_JGJKNX�RzK
bmYk_JK
GWISKrs�fUOPK�\oG0�c\LX$lkOU]kK�\$lk_W�ks
K0GJOPT�KeGWY�OP\SOUGJO��cfPOPMJKeRzK
bmYk_JK'GWISK�s
fPOUKN\kG� ��kM6MVGW�^_VGWKNX*� Ç ÃSs
KNwtGjbmYk_6OP\SOUGJO��cfPOPMW��GWOUYk\%g^GWISK
MJK�_W]^KN_' jYkQSfPX�Yk\SfP`�IL��]kK�R�KNK�\��ksuGJOP]^K� 'ILOUfPK[GWISK�s
fPOPK�\oGe 0�^M'_WQS\S\SOP\Sl��0h0ILK�GJISOP_5X�s
YkfUQST�\¹fPOPMVGWMEGJISK�\oQLT�RzK�_
Y^b0ijv6Z³MVKqs
Yk\LXSMrKN�ks5I�s
YkT�wzY^\LK�\oGrQ�MVKqX�XtOP_JKqsuGWfU`ÂÈÅOU\�QLMJK�_rT�YtXtK�Êu��h0ISK�bmYkQS_JGJI¢s�Y^fPQST�\�fPOPMVGWM>GWISK�\oQLT�RzK�_
Y^bCijv6Z¶MJKNs�Y^\LXSM0Q�MVKqX7Rx`$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¸GJI¹s
YkfUQLT�\
ÈmGJISKeMJQST¯Ycb*s
Y^fPQST�\LM3GWIS_JKNKE�c\LX,bmYkQS_5Ê3lkOU]kKNM3GWISK0GJY^GW�cfL\oQLT�RzK�_CYcb�ijv6ZéMJKNs�Y^\LXLMCMVwzK�\oG(Rx`�Kq�^s5I�s
Y^T�wzY^\SKN\oGN�
µeY�YcGWISK�_'ijv6ZéOP\oGJKN\LMVOP]^K>wS_WYxs�KNMWMVKqM+GJI��c\$GWISYkMJKEfPOPMVGJKqX$OU\�GJISKeGW�cRLfUK> jKN_JK'_WQS\S\SOP\Sl�XtQS_WOU\Sl[GJISK>K
Ãtw�KN_JOPT�K�\oGWMN�
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h3�cRSfPK:�L� ��MJISY� EM�GWISK�ijv6Zás
Yk\LMVQLT�wSGJOPY^\�bmY^_,s
Y^\SnLl^QS_5��GWOUYk\°}ÂÈmT�Y^RLOUfPK7s
fPOPK�\oG� 'OUGJI¤F>� � i Ç MJQSwSwzY^_JG5Ê
OP\�GJISK7MW�cT�K�bmY^_WT$��G[�^M�GJIL�cG[QLMVKqX�OU\�GW�^RSfPKw�S� �L��h3�cRSfPKÎ�S�"��s
Y^\oG5�cOP\LM>Ga jY�MJKNs
GJOPY^\LMN��Y^\SK�bmYk_[s
Y^T�wzY^\SKN\oGWM
_WKNMJOPXSOU\Sl7Y^\¹GWISK���ß��c\�X¹Y^\SK�bmY^_�s
YkT�wzY^\LK�\oGWMe_JKqMVO�XtOP\Sl�Y^\�GJISK���â � -cÉEß[�¥h0ISK,fP�kMaGr_JY� HOU\¢KN�ks5I�MVKqsuGJOPY^\
MJQST�T$�c_WOPMJKNM�GWISK�ijvjZ s
Yk\LMJQST�wtGJOPY^\�bmY^_��cfPf6OP\x]^Y^fP]^KqX�s
Y^T�wzY^\SKN\oGWM�Yk\�GJIL�cG�ISYkMVGN��h0ILK7s
YkT�wzY^\LK�\oGWM�_W�^\
bmYk_EXtO»Æ¥K�_WK�\oG'fPK�\Sl^GJILM�Ycb0Èm 0�cfPf%s
fPYts5¡tÊ(GJOPT�K^gSRzKNsN�cQLMJK>GJISKN`7\SKNKNXtKqX�GWY,RzK[MaG5�c_JGJKqX�OP\�Yk_WXtKN_'�c\LX�MVILY^_JG0XtKNfP��`tM
 �K�_WK[OP\LMVKN_VGWKNX�GWY��^fUfPY� ·KN�^s5I�s�Y^T�wzY^\SKN\kGeGJY7OP\SOUGJO��cfPOPMJK^�U
SYk_eK
ÃS�^T�wLfUKkg�GWISK,���¤XS�^K�T�Y^\¹Yk\�KN�ks5I¹ISYkMVG> 0�^M
lkOU]kK�\°GWOUT�K�GJY¢OU\SOUGJO��cfPO�MVK�R�K�bmY^_WK7GWISK�s
fPOUKN\kG$�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[s
YkT�wzY^\LK�\oGWM0 �K�_WK�_JQS\�OP\�w��c_5�cfPfUKNfÀ�

Ê+Æ
ù��_Æ6Ë-ÈhË!Í � Æ
ÕYÍ .�×@Ëz%�Î ù$È 0 ÕzÈhÓ1%+Î ù$È /3Ð�ÕYÍwÈhù�%+Î ù$È %rÆ
Í ÿ Ô�Ê>Ö60"%+Î ù$ÈÌhÔ Î ÈhË!Í Å�� Ã ú6ú
Õ 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 )
ý
Õ ý 2 ý6ü
Õ 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
ijv6ZçMJKNs
Yk\LXSMrMVwzK�\oG�Rx`�GJISK�s
fPOUKN\oG�XtOP_WKNsuGWfU`°ÈÅOU\

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

ijv6Z�MVKqs
Y^\�XSM0MVwzK�\oGERx`�GWISK[MV`tMVGJKNT ÈmOP\�¡^K�_W\SKNf*T�YtXtK�Ê�Y^\�RzK�IL�^f»b+Ycb
GJISK
s�fUOPK�\oGN�(h0ILOPM0s
Yk_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�s5IÂs
Yk_J_WKNMJwzY^\LXSMrGWY��c\

Y�]kK�_5�cfPf � �c|��¯Y�]^K�_WISKq�^X$OP\�GJK�_WT$M0Ycb+K
ÃxGJ_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^_0s
Y^\SnLl^QS_5��GWOUYk\w��OU\���MJOUT�OPfP�^_6T$�c\S\LK�_(GWY[GWISKEGa �Y[wS_WK�]xOPY^QLM

G5�cRSfPKNMN�3h0ILOPM+s
Yk\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$��GJQS\L\SK�feGJY°RzK�KNMVGW�^RSfUO�MJISKNX£RzK
Ga �K�K�\ºGWISK�Ga �YÂ��â�M��·h3�cRSfPK��S� ��IL�^M�GWIS_WK�K�MJKNsuGWOUYk\LM
MJISY� 'OP\Sl�GJISK�ijv6Z s�Y^\LMJQST�wtGJOPY^\�Y^b0Kq�^s5I�Ycb0GWISK$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_5s
K¹MJw�KN\kG�Rx`£�^fUfrs
Y^T�wzY^\SKN\oGWM�Yk\ºGJIL�cG�ISYoMaGq�¯ijY^T�wL�^_JOP\Sl�GW�^RSfPKNM:�L� �

{^{!�



�^\LX��S�"�$MJISY� EM'GWIL��GrGJILK,�^XLXtO»GWOUYk\L�cf
Y�]^KN_JISKq�^X�s
YkT�wL�c_WKNX�GWY�s
Yk\tnLlkQS_W�cGJOPY^\ � ÈÅ 'O»GWISY^QSGrT�Y^RLOUfPO»Ga`¹MJQSwSwzY^_JG5Ê
�^T�YkQS\oGWM(GJY

61.3−24.1 = 37.2
ijvjZ¬MJKNs
Yk\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��^\Ls
K�OPT�wL�^s
GEY^\�GJILK�s
fPOUKN\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�MVKqs
Y^\�XSM�gt��_WK�f���GJOP]^K�OP\Ls
_WKN�kMVKrYcb
1.8%
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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_WYts
KNMWMJOU\Sl7w�Y� �K�_
 0�^MC\LYcG6��RzYcGVGWfUKN\SKNs5¡�Y^\�GWISKe��ß�� � \$�cfPfSYcb¥GWISKes
Yk\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[K
ÃtwzK�_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�s
KqM��CF>M��^fUfzYcb�GJISK>GJIS_WK�KeGW�^RSfUKqMjMJISY� �goGJILK>wS_WYts
KqMJMJOU\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$�c\Ls�KEYcb*GWISK
MJK�_W]^KN_6Y^_0Y^b
Fe� � i Ç s
YkT�w�Yk\SK�\oGWM�Yk\�GJILKr��â�M0�kM���s
Yk\LMVGJ_5�cOP\SOU\Ll�bÅ�^s
GJY^_q�CßEKN\Ls
KkgoOUGEMVKNK�T$M�MJ�cbmKeGWY�s�Y^\SfPQLXtK
GWIL��G�GJISK>w�KN_VbmYk_JT$�^\Ls
KEY^b�s
Yk\tnLl^QL_W�cGJOPY^\LM � gx}��c\�X:�� 0�^M6fUOPT�O»GWKNX�Rx`�GJILKe\SK�Ga jYk_J¡�QLMJKNX$OP\�GWISKeK�ÃxwzK�_WOPT�KN\oGWM
È � |k{S� � � Ëé�
FeµrÊu�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø�%�økî�òzøkî
h3�cRSfPKT�S�u��MJISY� EM(GWISK[ijv6Z·s
Y^\�MVQST�wtGWOUYk\$bmY^_'s�Y^\tnLlkQS_5��GJOPY^\7{7ÈmT�Y^RLOUfPK�MVKN_J]kK�_6 'OUGJILY^QtG'Fe� � i Ç MJQSwSwzY^_JG5Ê6OU\
GWISK�MJ�^T�K�bmYk_JT$��G[�kMrGJISK�GW�^RSfPKNM�l^OP]^KN\�bmYk_rGJISK$T�Y^RLOUfPK$s
fPOUKN\kG5M���ÁxOPT�OUf��c_WfP`^g*G5�cRSfPKNME�L� � �c\LX �S� ��MVILY� çijv6Z
s�Y^\LMJQST�wtGJOPY^\�bmY^_�s
Yk\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^\%�
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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 s
Y^\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� � � � \[s
Y^\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_WKNs
GJfP`�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�s
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Ga �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(s
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GJY^_�Yk\�GWISK

��ßºOP\,GJISK'K�ÃxwzK�_WOPT�KN\oGWMN�;
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Q�MJMJKNX�OP\�MJKNs
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�^_JK6GJYxYrs�Y^\LMVGJ_5�cOP\SKqX�OU\,GJKN_JT$M3YcbzMaGWY^_5�cl^K(GJY�MVQLwSw�Yk_VG3GJILK'i y ÉEÎ0F@OU\�MaG5�c\oGJO���GWOUYk\�YcbzFe� � i Ç gcMVY>GJISK0poQSKNMVGJOPY^\
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Ga �Y^_W¡ÂwzK�_JbmY^_WT��^\Ls
K
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`¹Y^ÆzKN_JKqX�Rx`¹GWISK�i y ÉEÎ0F³OU\�MaG5�c\oGJO���GWOUYk\¢Y^b
F>� � i Ç O�MC�^MWMVKqMJMJKNX�Ro`,T�KN�^MJQS_WOU\LleGWISK0GJ_5��Þ�s0s��^QLMVKqX�Rx`�GJISK'lk_JO�X,�^wSwSfPOPsN��GWOUYk\,�c\�X�GWISKEFe� � i Ç s
Y^T�wzY^\SKN\oGWM
Y�]kK�_+GJILKe��ß¶^t��âAfUOP\S¡¥� � \kGWK�_J´¿�¢â¬Y�]kK�_WISKN�kX*gcMJQLs5I$�^M(�kXSXtOUGJOPY^\L�^ftGJ_5��Þ�s's��^QLMJKNX�Rx`[GJQL\S\SK�fPOP\Sl��c\�X�IL�c\LXSYcÆ
RzK
Ga �K�KN\��¢â�M�goOPM(\SYcG(T�KN�kMVQL_JKqX*� � \�MaGWKN�^X%g^OUG(OPMj�^MWMVQST�KqX[GWIL��G(GWISK'nSÃtKqX,\LK
Ga �Y^_W¡[ 'ISO�s5I�s�Y^\S\LKNsuG5M+GJILKe��â�M
O�M(\SY^G6MVQLRt±aKNs
G(GJY�GWISKeMW�cT�KEs
Yk\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$�c\�s
K�GJ_5�c\�MVwL�^_JKN\Ls
`$Y�]kK�_0GWISK���ß«^x��â¯fPOU\S¡¥� Ç Ãtw�KN_JOPT�K�\oGW�^f
s
Yk\tnLlkQS_W�cGJOPY^\LM0}*^����c_WK�QLMJKNX�GJY�T�Kq�^MJQS_JK
GWISK��^T�Y^QS\oG�Y^beXS��G5��MJK�\oG��^\LX°_WKNs
KNOU]kKNX°XtQL_JOP\Sl¹GWISK�Ykw�KN_W�cGJOPY^\°Y^b'GJISK�l^_WOPXÂ�^wSwSfPOPsN��GWOUYk\°OU\¤XSO»Æ¥K�_WK�\oG$s
OP_V´
s�QST$MaG5�c\Ls�KNMN� � |k|¹OPXSK�\oGJO�s��^f6K
ÃtwzK�_WOUT�KN\kG5M� �K�_WK�s
Yk\LXtQLs
GJKqX° 'O»GWI¤Kq�^s5IÂs
Yk\tnLlkQS_W�cGJOPY^\°�c\�X°��]^K�_5�clkK�]��^fUQLKNM
s�Y^T�wSQtGWKNX*�6dr��G5�� ��kM's
YkQS\oGJKNX�Rx`�F>� � i Ç s
YtXtK�_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�_JKqs
K�OP]xOU\Ll¢MJOPXtK�Y^_�\SY^GNg6�^\LX¤�^\o`�v6drZeM�_JKqMVKN\kG
 �K�_WK�s�Y^QS\oGWKNX¹Ga 'O�s
Kk� � \�s
Y^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

{c} �



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�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø��,÷ÅñÀøoô¥í
h3�cRSfPK��L� � |�MJISY� EM�GJILK�\xQST,R�KN_,Y^bERo`oGWKNM�MJK�\oG��c\LX°_WKNs�K�OP]^KqX°XtQS_WOU\Sl�GJISK�Y^wzK�_5��GWOUYk\°YcbEK
ÃtwzK�_WOUT�KN\kG5M[ 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\Â}@ÈmT�Y^RLOUfPK�s�fUOPK�\oG, 'OUGJI£Fe� � i Ç MJQSwSwzY^_JG��c\�X°Y^\SK���â�Êu�Ch0ISK�Rx`kGWKNM�MVKN\oG��c\�X°_JKqs
KNOU]kKNX�Rx`
GWISK�lk_JO�X�s
fPOUKN\kG��c_WK[MVILY� '\�MVKNwL�c_5��GWK�fP`$bm_JYkT GWISYkMJK�MJK�\oG>�^\LX�_JKqs
KNOU]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��^sNs
Y^QL\kG5M,bmY^_ 750,110

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

750,102
1,410,102 = 53.2%

Y^beGJY^GW�^fEXS��G5��_WKNs�K�OP]^KNX¤Rx`°GJISK¹s�fUOPK�\oGN�ºh0ISK¹XtOUÆzKN_JKN\Ls
K�OP\£GJISKqMVK�Ga �Y�nLlkQS_WKNM�s��^\¤RzK
�cGVGJ_WOPRSQtGJKqX�GWY7GWISK�bÅ�^s
G>GWIL��G�T�YkMVGrY^b6GWISK,_WKNpoQSKqMaG5MrOPMWMVQLKNX�Rx`�GWISK�l^_WOPX¢s
fPOUKN\kG$ÈmOP\�wL�c_JGJO�s
QSf��c_>GJILKWt)\ i¹�c\LX
h�\ i,Ykw�KN_W�cGJOPY^\LM5Ê+OP\Ls
fPQLXtK>T�Y^_WKEwL�c_5�cT�K�GJK�_5MNgk�c\�X�s��^\$GJISKN_JK�bmY^_WKERzKeK
ÃtwzKNs
GJKNX�GJY[RzKrRSOUlkl^KN_(GJI��c\%gkGJISK�MJK�_W]^K�_
_WK�wSfPOPKNMN�,h0ISK$�cT�YkQS\oG�Y^b�F>� � i Ç XS��G5�7_WKNpoQSOP_JKqX¹GWY�bÅ�ks
OPfUOUGW�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��_Æ
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Ga �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_JKqs
K�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�s
Yk\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,s
YkT�T�QS\SO�s��cGJOPY^\�GJI���G
Yts�s�QS_W_JKqX>RzK
bmYk_JK6GJISKj��ßÂfPYkMVG%GJILKjs
Yk\S\SKqsuGJOPY^\�GWY>��â � �8
SYk_%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��_JKqs
K�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��_JKqs
K�OP]^KqX*�

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

{c}o{
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�jïtë+÷Åø 6a`��,� �CµEK
Ga �Y^_W¡�h
_W�cÞ$s>bmYk_>ijY^\tnLlkQS_5��GJOPY^\���ÈÅ�%OP\xQtÃLÊ

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

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

bm_WY^TáGJISK,YcGWISK�_Ew��c_JGa`^�EÁxOP\Ls
K��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_WKNs
GJOPY^\LM'sN�c\�R�K�K�ÃxwzKNs
GJKqX7GWY�R�K[MJOUT�OPfP�^_N�

{$ò�øoî5�
øxïSùéý¿õ�î:� õ�ë3ñÀ÷Åø�%�økî�òzøkî
h3�cRSfPK��L� � {¹MJISY� EM�GJILK�\xQST,R�KN_,Y^bERo`oGWKNM�MJK�\oG��c\LX°_WKNs�K�OP]^KqX°XtQS_WOU\Sl�GJISK�Y^wzK�_5��GWOUYk\°YcbEK
ÃtwzK�_WOUT�KN\kG5M[ 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\£�éÈmT�YkRSOUfPK�MJK�_W]^KN_$ '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 s
YkT�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�$_JKqs
KNOU]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�YkRSOPfUK¹s
fPOPK�\oG�s
Y^\SnLl^QS_5��GWOUYk\%g+GJILK
XtOUÆ¥K�_WK�\Ls�K�OP\¢GJISKqMVK,Ga jY�nLlkQS_JKqM>sN�c\�R�K$�cGVGJ_WOPRSQtGJKqX¹GWY�GWISK�bÅ�^s
GrGWIL��G�GWISK�s�fUOPK�\oG�_WKNpoQSKNMVGWM��^_JK,RSOUlkl^KN_>GWIL�c\
GWISK7MJK�_W]^K�_�_WK�wSfPOPKNMNg�RSQtG�GWIL��G�GWISK7�^T�YkQS\oG�Ycb'XS��G5��K
ÃSs5IL�c\Ll^KNX�R�K�Ga jKNK�\�GJILK7Fe� � i Ç s�Y^T�wzY^\SKN\kG5M�bmY^_�GWISK
_WKNpoQSKqMaG5M[�c\LX�_WK�wSfPOPKNM[�^_JK$\SKq�c_WfU`�GJISK�MJ�^T�Kk��F>M�bmY^_[GJISK�T�YkRSOUfPK7s�fUOPK�\oG�s
Yk\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^GJYts
YkftQLMJKNX�RzK
Ga �K�K�\
GWISK[��ß¶�c\�X��¢â¶O�MEMV`xT�T�K
GW_JO�sc�
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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\�Ycb3K
Ãtw�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�s
Yk\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$Yts�s�QS_J_WKNX¤�^M�wL�c_JG�YcbEGWISK¹��ß[½ M���GVGWK�T�wtG�GJY�OP\SOUGJO���GJK���s
Y^\L\SKNs
GJOPY^\ÂGWY��¢â � RzK
bmYk_JK�l^OP]xOU\Ll�QSwº�c\LX
YkRtGW�^OU\SOP\Sl¹��s
Yk\S\SKNs
GJOPY^\�GJY���â�{S��µeY¹�cwSwSfPO�s���GWOUYk\¢XS�cGW��O�MrGJ_5�c\LMJT�O»GJGJKNX¢bm_WY^T�GWISK$��ßçGJY¹��â � �^\LX�GWISK
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Yk\LMVGJOUGJQtGWKNM
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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%
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Y^T�wSfPK
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GW_W�^\LMVT�OUGVGWKNXÂRzK
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GWY �����,�4�©�u���!¨ Yk\�OP\oGJKN_V´¾��â fUOP\S¡tM� 'ISKN\�T�YkRSOUfPK�s
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GJOPY^\LMN�7h0ISK
i y ÉEÎ0F¶OP\LMVGW�^\kGWOP�cGJOPY^\�YcbCFe� � i Ç XtKqMJs�_JOPR�KqX�OU\�s5IL�^wtGJKN_0��QLMJKNMEheijvés�Y^\S\LKNsuGWOUYk\LM'RzK
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Kq�^s5I�bmQL\LsuGWOUYk\%gSK
ÃtwzK�_WOUT�KN\kG5M� 'O»GWI�GWISK�MVOUÃ�s�Y^\tnLlkQS_5��GJOPY^\�Mj�^_JK�XtO�MJs�QLMJMJKNX�GJY$MJISY� éISY� ÄGWISKrbmQS\Ls
GJOPY^\¹��Æ¥KNs
GWM
OP\oGJK�_WY^wzK�_5�cRLOUfPO»Ga`��cG'GJISK�bm_5�cT�KN jYk_J¡�fPK�]^KNfÀ� 
3OP\L�cfPfP`^gS��MVQLT�T$�^_J`�O�M0wS_WKNMJK�\oGJKqX*�
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h0ISK¢h�_5�c\LMJwzY^_JG7�¹YtXtQSfPKNM�ÈÀMVKqsuGJOPY^\Ä��� �xÊ��c\LX£GWISK��¹YkRSOPfUOUGa`£�
��`^KN_�ÈÀMVKqsuGWOUYk\Ä�L�"�^Ê�s
YkfUf��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¡^K
G5M'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��
� \�s
Yk\tnLl^QL_W�cGJOPY^\��SgxGJISKrGa �Y��¢â�M's
Y^\�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�s
Y^\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$GW_W�^\LMVwzY^_JG�ÈÀ�c\LX¤��â�Ê, 'O»GWISY^QtG�XtO�MV_WQSwtGWOU\Sl��c\¤Y^\SlkY^OP\Sl �V� y v¯OU\x]kYxsN��GWOUYk\�GJY�GWISK�_JKNT�Y^GJK
MJK�_W]^KN_N�3h0ISKe_WK�T�YcGWKeMJK�_W]^K�_6 ��kM(RSQSOPfUGjQLMJOU\Ll��c\�QL\Ls
QLMVGJYkT�OPMJKNX�]kK�_5MVOPY^\�Ycb*GWISK y ÉeÎ��ks
QLM(bm_W�^T�K� �Y^_W¡zg^ 'ISOPs5I
IL�kX�\SYE\LYcGJOPY^\�Y^bLFe� � i Ç T�Y^RSOPfUOUGa`�MVQSwLw�Yk_VGq�
FEw��c_JG%bm_JYkT¶�0GJOPT�KjXtKNfP��`r 'ISOPfUKCGWISKjs�Y^\S\LKNsuGWOUYk\�GJYr��â � GJOPT�KNX
YkQtG[�c\LX���s
Y^\L\SKNs
GJOPY^\�GWY¹��â�{� ��kM>KqMaG5�cRSfPO�MVISKqX*g¥GJILK�GJ_5�c\LMJw�Yk_VG�T$�c\L�^l^KNT�KN\oG>bmKq��GJQL_JKqM> �K�_WK�s
Y^T�wSfPK
GWK�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_WKNs
GJOPY^\%�rF ]��c_WOP�cGJOPY^\¹Y^bjs
Yk\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
�$XtKNfP��`7 'ISOUfPK�GWISK[s
Yk\S\SKNs
GJOPY^\�GJY��¢â � GJOPT�KqX�Y^QtGe�^\LX��$s
Yk\S\SKNs
GJOPY^\�GJY��¢â�{� ��kM0KNMVGW�cRLfUO�MVILKNX*gtGWISK[T�Y�]^K
_WK�T$�cOP\SKqX�GW_W�^\LMVw��c_WK�\oGjGWY�GJISK�_WK�T�YcGWK�s
fPOUKN\kGe�kM0 jKNfUf%�kM�GJISK�T�YkRSOUfPK�MVKN_J]kK�_q�
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h0ISK$���·ÈÀMVKqsuGJOPY^\¢�L�"�^Ê>�cfPfUY� EM>T�Y^RSOPfPK�MJK�_W]^KN_>MJYts5¡^K
G5M>GJY�R�K�wS_WY�ÃtOUKqX¹Rx`���â�MN��ÁxQLs5I�MVYts5¡kK
GWM�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¡^K
G(RzK�fPY^\Ll^OP\Sl�GJY[��T�YkRSOUfPKEMJK�_W]^K�_+GWY[RzKEwS_WY�ÃxOPKNX,Rx`�GWISKe��âAOP\�MVQ�s5I��rbÅ�kMVILOUYk\�GJIL�cGj��s
fPOUKN\oG6RSQSOPf»GjQLMVOP\Sl
GWISK y ÉEÎ0�^s
Q�M6bm_5�cT�KN jYk_J¡$s
YkQSf�X7s
Yk\S\SKqsuG0GJY�O»GE�^\LX7OP\x]^Yk¡^KEGWISK�MVKN_J]kK�_�_JKqMVO�XtOP\Sl�Y^\�GWISK[��ß��Sh0ISKrbÅ�^suG�GJI���G
GWISK>MJK�_W]^KN_6XtO�X$\SYcGj_JKqMVO�XtKEYk\�GJISKr��âH_JKNT$�cOP\SKNX�s
YkT�wSfUK�GJKNfU`�GJ_5�c\�MVwL�^_JKN\oGCGJY�GWISK>s�fUOPK�\oGN� Ç ÃtwzK�_WOUT�KN\kG5M( 'OUGJI
s�Y^\tnLlkQS_5��GJOPY^\ ��MJISY� �KNX�GJIL�cG�MJQLs5I¢wS_JY�ÃtOPKNX¢MVKN_J]kK�_�MVYts5¡^K�GWMrs
YkQSfPX¢RzK�_WK�fPYts��cGJKNX�GJY�\SKN ¯��â�M��kMeGWISK$��ß
s5IL�^\Sl^KqX$OUGWM0wzY^OP\kG0Ycb+s
Yk\S\SKNs
GJOP]xO»Ga`k�+FA_WK�fPYxsN��GWKNX7MJYts5¡^K�G�s
YkQSf�X�RzK>QLMJKNX7GJY�OP\o]kY^¡kKEGJILK>T�Y^RLOUfPKrMJK�_W]^KN_jOP\�GWISK
MW�cT�K$T$�c\S\LK�_,�kM�GJILK�Y^_WOUlkOU\��cfCwS_WY�Ãt`¢MJYxs5¡kK
Gq��h
_W�^\LMVw��c_WK�\Ls�`� ��kM�_WK
GW�^OU\LKNX¢bmY^_�GWISK�s�fUOPK�\oG��kM[ �K�fPf6�^M�GWISK
MJK�_W]^KN_N�
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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�s5I7s
Yk\S\SKNs
GJOPY^\LM�wzK�_5MVO�MVGN�
Ç ÃtwzK�_WOUT�KN\kG5M' 'OUGJI�s
Yk\tnLlkQS_W�cGJOPY^\Ì��MVILY� jKqX�GWIL��G>�^\�Y^wzK�\¹s
Yk\S\SKNs
GJOPY^\�RzK
Ga �K�K�\¹��T�Y^RLOUfPK[s
fPOUKN\oG>�c\LX��

_WK�T�YcGWK�MVKN_J]kK�_0s
Y^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¢s
Y^\SnLl^QS_5��GWOUYk\$�7MVISY� �KNX�GWIL��G>GJISK,IL�c\LXSYcÆ¢wL_JYts
KqXtQS_WK[�cfPfUY� �KNX�bmYk_J 0�c_5XtOP\Sl�w�YkOU\oGJKN_WMEGJY
RzK�T$�cOP\kG5�cOP\SKNX�Y^\¹��â�MN�
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h0ISK[Áx 'OPÛ�ÛNfUOP\Sl$����`kK�_�ÈÅMJKNs
GJOPY^\��L� �kÊj�cfPfUY� EM0MJK�_W]^KN_j_WK
bmKN_JKN\Ls
KqM6GWY�R�K�GW_W�^\LMVf���GWKNX��^M�GJILK���ß·T�Y�]kKNM�RzK
Ga �K�K�\
��â�MN�(h0ISK�K�ÆzKqsuGEO�M�GJIL�cGe�c\x`�_WK
bmK�_WK�\�s
KrwSQSRSfPOPMJISKqX�Rx`7GJISK[MJK�_W]^KN_j 'OPfUf
�cfP ���`tM�R�K�GWISK[s
QL_J_WK�\oG0_JK�bmK�_WK�\Ls�K^�
Ç ÃtwzK�_WOUT�KN\kG5M6 'OUGJI�s
Yk\tnLl^QL_W�cGJOPY^\��,MJISY� �KNX�GJI���G6GWISK[i y ÉEÎ0FéOP\LMaG5�c\oGJO���GWOUYk\$Ycb�F>� � i Ç �^fUfPY� �KNX$MJK�_W]^K�_

_WK
bmKN_JKN\Ls
KqM+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'_WK
bmK�_WK�\�s
K0IL�^X�RzK�KN\,GW_W�^\LMJfP�cGJKNX%�
É'K�bmK�_WK�\Ls�KNM
wSQLRSfUO�MJISKNX[�kM*_WK
GJQL_J\�]��cfPQSKqM%Y^_�Y^QtG3wL�c_5�cT�K
GWK�_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^�
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h0ISK�Áx 'OPÛ�ÛNfUOP\Sl,�
��`^KN_>ÈÅMJKNs
GJOPY^\��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$ 'OUGJIÄs
Yk\tnLl^QL_W�cGJOPY^\A�°MJISY� �KNXÂGJIL�cG� 'ISK�\Ä��GJ_5�c\�MVf���GWKNX@_JK�bmK�_WK�\Ls�K�_WK
bmKN_J_WKNXÂGJYÂ�^\£��â

 'ISO�s5I¤ 0�^M,\SY�fUYk\Sl^KN_,ILYkMVGJOP\Sl�GWISK���ß[g+GWISK¹��â�s
YkQSf�X¤s
Yk\LMVGJ_WQLsuG$��\SKN  _WK
bmKN_JKN\Ls
K�s
Y^\oG5�cOP\SOU\Ll¢�¢T�Yk_JK
_WKNs�K�\oGrfPYts��cGJOPY^\¤ÈÅOU\¢GJISK�bmYk_JT�Y^bj��XSO»Æ¥K�_WK�\oG���â�Êr�c\LX�_JK�GJQS_W\�OUG�GJY�GJISK$s
fPOPK�\oGN��h0ILK�s�fUOPK�\oG� jYkQSf�X¹OU\x]kY^¡^K
GWISK>MJK�_W]^KN_(��G6OUGWM6\SK� ºfPYxsN��GWOUYk\%�3h0ILK>s
fPOPK�\oG6QLMJKNX�bmYk_CGJISK>K
ÃtwzK�_WOUT�K�\oG5M( 'OUGJI�s
Yk\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$\SYcGWOUYk\�YcbCFe� � i Ç T�YkRSOUfPOUGa`�MJQSwSwzY^_JGN�
h0ISK�_WKNXSOU_WKNs
GJOPY^\¢ÈÀ�c\LX�ISKN\Ls
KkgLMJK�_W]^K�_�T�Y^RSOPfPO»Ga`SÊ�_WK�T$�cOP\SKNX�s
YkT�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�ks
QLMjbm_5�cT�K� �Y^_W¡¥� y \�GJILOPM0RL�kMVO�MNgt jK�s
Yk\Ls
fPQLXtKrGWIL��G'GWISK,i y ÉEÎ0FHOU\LMVGW�^\oGJO���GJOPY^\�YcbCFe� � i Ç YcÆ¥K�_5M6GWISK
MW�cT�K$ÈmISOPl^IzÊ�fUKN]^K�f*Y^b
bm_5�cT�KN jYk_J¡o´¿fUKN]^K�fLGJ_5�c\LMJwL�^_JKN\Ls
`��kM�GJISK �J� y vº�
��`^KN_0P ���*QÌ�
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h0ISO�M0MVKqsuGWOUYk\�K�]��cfPQtGWKNM0Fe� � i Ç OP\7_WK�f���GJOPY^\�GJY ¨ �©�4�©£Í�5�ð����� �(F>M�XSOPMWs
QLMWMJKNX$OP\�s5IL�^wtGJKN_ � goGJISKrwS_WOUT$�c_W`�T�Y^GJOP]���´
GWOUYk\,bmYk_6�rl^KN\SK�_5�cfS�^wSwS_WYk�^s5I�GJY�T�Y^RLOUfPO»Ga`�MVQLwSw�Yk_VG(OP\�Y^Rt±aKqsuGJ´ÌYk_JOPK�\oGJKqX�T�O�XSXtfPK� 0�c_WK0OPM+GWIL��G(lkK�\SKN_W�^fSMVYkfUQSGJOPY^\LM
�^fUfPY� "GJILK�_WK�Q�MVK�Ycb>O�XtKq�^MNg(K
ÃtwzK�_JGJO�MVK��c\LX£MJYcb¸Ga 0�c_WK�s
YkT�w�Yk\SK�\oGWM��ks
_WYkMWM[Y^RS±aKNsuGJ´ÌYk_JOPK�\oGWKNX°T�O�XSXtfPK� 0�c_WK��^_V´
s5ISOUGJKqsuGWQS_JKqM���ËÄISOUfPK� jK7sN�c\S\LYcG�Kq�^MJOUfP`¢KN]��cfPQL��GWK7 'ISK�GJISKN_,Fe� � i Ç T$�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$�ºRx`¢XSOPMWs
QLMWMJOU\Sl�GWISK$K
ÃxGJKN\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�F
LY^_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"RSQLfUfPK
G7È

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

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

XtOUÞ�s
QSfUGa`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�MJKNs
GJOPY^\LMjXtOPMWs
Q�MJM(GJISK>GW�^RSfUKeOU\�T�Yk_JK
XtK�GW�^OUfÌ�

E®¸<ÿý¸§· ����º ¸B»
F>M�XSOPMWs
QLMWMJKNX�OP\�MJKNs
GJOPY^\��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^GJYts
Ykf
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_WKNs
GJOPY^\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_WK
bmKN_JKN\Ls
K
bmYk_JT$��Gqg^GWISK � \oGJKN_JYkw�KN_W�^RSfPK y Rt±aKNs
GjÉ'K
bmKN_JKN\Ls
K,È � y ÉeÊCbmY^_WT��cGNgo�cfPfUY� EM(MJK�_W]^KN_C_JK�bmK�_WK�\Ls�KNM+GWY,s�Y^\oGW�^OU\�T�QLf»GWOUwSfPK
KN\LXtwzY^OP\kG5M%OP\�GJISK(bmY^_WT¬Ycbz¼ wS_JY^nLfPKNMN½uGJIL�cG�KN�ks5I�OPXtKN\oGJOUbm`r�'MJK�_W]^KN_*fUYts��cGJOPY^\%�
FÂs
fPOUKN\oG�ISY^f�XtOP\SlE�'MJK�_W]^K�_*_WK
bmKN_JKN\Ls
K
GW_JOPKNM0GWISK�wS_WYcnLfPKNM's�Y^\oGW�^OU\LKNX�OU\�GWISK�_JK�bmK�_WK�\Ls�K�OU\¹MJKNpoQSK�\�s
K� 'ISKN\�T$�^¡oOP\Sl$�c\�OP\x]^Yts��cGJOPY^\%�(ßeK�\Ls�K^gzi y ÉEÎ0F
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�jïtë+÷Åø 6a`��!� �CFe� � i Ç É'KqpoQSOU_WK�T�KN\kG5M'�c\LX�v+Y^wSQLfP�^_E�¹OPXLXtfUKN ��^_JK�Fe_Ws5ISOUGJKqsuGWQS_JKqM
�^fPMJY$MJ�cGJO�ManLKqM'_WKNpoQSOP_JKNT�KN\oG'ÉE�L� Ç �ks5I�wS_JY^nLfPK[s
Y^\oG5�cOP\LM'��nLK�f�X�s��^fUfPKNX�GJILK$¼ YkRt±aKNs
GE¡^KN`z½t 'ILOPs5I�O�ME�$MaGW_JOP\Sl$Y^b
]��c_WO��cRSfPK,fPK�\LlcGJI�GWIL��G�O�M�wL�^MWMJKNX¹bm_WY^T GJISK�s�fUOPK�\oG�GJY�GJILK�MVKN_J]kK�_�XtQS_WOU\Ll�OP\x]^Yts��cGJOPY^\%��ßEKN\Ls
Kkg+i y ÉEÎ0F³�cf�MVY
MW��GWOPMVnLKNM0_WKNpoQSOP_WK�T�K�\oG'É1�t�(ßeY� jKN]^K�_qgt�^M�\SY^GJKNX�OP\¹MVKqsuGJOPY^\Ì�t�"�t� � goGWISK�GJISOP\�fP��`kK�_0Ycb+ISYkT�Ykl^KN\SOPMW��GWOUYk\�YcÆ¥K�_WKNX
Rx`�i y ÉEÎ0F�T$�^¡^KNMeY^Rt±aKqsuGrT�YkRSOPfUOUGa`¹wS_WY^RSfPK�T$��GWOPs^�>h0ISK�MJY^fPQtGJOPY^\�XSKNMWs
_WOURzKNX¹OP\¢MJKNs
GJOPY^\ �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��GWKqÊ0RzK
Ga �K�KN\�GJISK,s
fPOUKN\kGr�c\LX¹MJK�_W]^KN_'RSQtG
 'OUGJI�s�Y^\LMJO�XtK�_5�cRSfPK6XtOUÞ�s
QSfUGa`^�3h0ISK6wL_JYkw�YoMVKqX��cwSwS_WYk�ks5I>_WKNpoQSOP_WKNX�RzYcGJI,s
fPOUKN\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�_WK
G5�cOP\$�>_WK�wzYkMJOUGJY^_W`[Y^bzRSOP\L�^_JOPKNM3bmYk_(�cfPfSw�YoMJMJOPRSfUKEs�fUOPK�\oG
wSf���GJbmY^_WT$M��+ßEKN\Ls
Kkgxi 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\ºMJKNs
GJOPY^\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�YkMVGes
Y^T�wS_WK�ILK�\LMJOU]kK�i y ÉEÎ0F·T�YkRSOPfUOUGa`�MJQSwSwzY^_JGEOU\LO»GWOP�cGJOP]^K[_WK�]xOPK� �KNX�OU\�MJKNs
GJOPY^\¹}S� �L�
GWISK ∏2 v6_JY�Ãt`�v(fP�cGVbmYk_JT×QLMJKNX¹OP\�s
Yk\�±aQS\Ls
GJOPY^\� 'OUGJI 
tFCh � ��F[�*h0ISK�Ga jY7�^wSwS_WYk�ks5ISKNM'XtOUÆ¥K�_rOU\�_WK�f���GWOUYk\�GJY
GWISKeK�ÃoGWK�\oG6GWY[ 'ISO�s5I�GJISKN`$�^XSXt_WKNMWM+GWISK>XtO�MWs
Y^\L\SKNs
GJOPY^\��c\�X�QLMJ�^l^KEs�YkMVG6wS_WY^RSfPK�T$MN� ∏2  'OUGJIw
tFCh � ��F¬Y^ÆzKN_WM
�¢MVQSwzK�_WOPY^_�MJY^fPQtGJOPY^\�GWY�GWISK7QLMW�clkK7s
YoMaG,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 XSOPMWs
Yk\S\SKNs
GJOPY^\@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

MJK
G�Ycb%s5IL�cfPfPK�\SlkKNM+GWIL��Gj��bmQSfUf%i y ÉEÎ0FÄOP\LMVGW�c\oGWOP�cGJOPY^\$Ycb%F>� � i Ç  �Y^QSf�X$�^XLXt_JKqMJMN��ËÄILOUfPKEGWISKewS_WYcGWYcGa`xwzKEXtYxKNM
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wS_WY�]xOPXSK0bmQSfUf¥MJQSwSwzY^_JG(bmY^_�XtKN�^fUOP\Sl[ 'OUGJI�\LK
Ga �Y^_W¡[ISK
GWK�_WY^lkK�\SKNO»Ga`��c\LX$�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 XtOPMWs
Yk\S\SKqsuGJOPY^\�M�� � \��kXSXtOUGJOPY^\%g¥GWISK�s�Y^\LMJO�XtK�_5�cRSfPK[Y�]kK�_WISKN�kX�Ycb(GWISK�F>� � i Ç wS_JY^GJYts
YkfPMrXtYts
QLT�KN\oGJKNX�OU\
MJKNs
GJOPY^\Î�S� {t� ���c\LX,GJILK'bÅ�^s
G(GJIL�cGCGJISKeOU\LMVGW�^\oGJO���GJOPY^\$XtYxKqMC\SYcG6s�QS_W_JKN\kGWfU`,w�KN_VbmYk_JT¯s
Y^T�wS_WKNMWMJOUYk\,Y^b¥�^wSwSfPOPsN��GJOPY^\
XS�cGW��T�KN�^\LM�GWIL��G[GWISK�OP\LMVGW�c\oGWOP�cGJOPY^\°s
QS_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�s
QL_J_WK�\oGJfP`ºs
Y^fPfPKNsuG�QLMW�cl^K
MVGW�cGJO�MaGWOPsNM'�c\LX�XtYxKNM�GWISK�_WK
bmYk_JK�\SY^G'YcÆ¥K�_EMJQSwSwzY^_JG'bmY^_EXtKq�cfPOU\Sl� 'OUGJI¹RL�^\LXt 'O�XxGJI�]��c_WOP�^RSOPfUOUGa`^�
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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
É�ÊòºkÃY¿�¿;É3ÂkÀ�ÂrÁ�ü3Ã�¹ÏÂRÁ	Ò9Ê�É�ÂpÒs¹»º�ÀRÂr¹�âYÃsÀRÁ	Ò#É3âsè�Á	¼�À<¾�¿�¿YÍÏ¹»¼�¾�Àr¹�É�È�ºeÉ�¿GÁ�Â.¾�ÀR¹ÏÈYÐ6¹ÏÈ7ÄpÉ3âY¹ÏÍ�ÁfÁ	È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�ÀRº	ÌÅâYÃsÀpºkÃ�¼.·
¹�ÈY¹ÏÀr¹»¾�Àr¹�Ç�Á�ºîÀ�æ�¿Y¹»¼�¾�ÍÏÍ�æe¹�È�ÀrÂRÉ�ÒYÃ�¼�ÁËÈYÁ	ÓXÄ�¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁÝ¾�Â.¼.·Y¹ÏÀrÁ�¼/ÀrÃ�ÂrÁ�ºÑ¾�È�Ò<ÀR·YÁ�ÂRÁ�Ê�É3ÂrÁÝÒsÉeÈYÉ�À½Á�¾�ºr¹ÏÍ�æe¹�È�ÀrÁ	Ð�Â.¾�ÀrÁ¸ÓË¹ÏÀr·
Á�û�¹»ºkÀr¹�ÈYÐ�¾�ÂR¼.·Y¹ÏÀrÁ�¼/ÀRÃYÂrÁ�º�ÕÆ¶¸·YÁeÄpÉ3ºkÀÆÓË¹»ÒsÁ	ÍÏæ�Ã�ºrÁ	ÒWÁ�ûs¹�ºkÀr¹�ÈYÐfÉ3âsè�Á	¼�ÀkóZÉ�ÂR¹ÏÁ	È3ÀRÁ	Ò�Äp¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁe¾�Â.¼.·Y¹ÏÀrÁ	¼�ÀrÃYÂRÁ	ºòÓ¤Á	ÂrÁ
ÒsÁ	Ç�Á	ÍÏÉ3¿;Á�ÒpÓË¹åÀR·fÈYÉ�ÈYó�ÄpÉ�â�¹ÏÍ�ÁòÒs¹»º�ÀRÂr¹�âYÃsÀRÁ	Òf¼�É�Äp¿YÃsÀR¹ÏÈ�ÐeÁ�È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�ÀRºî¹�ÈfÄp¹�È�Ò Ìs¾�È�Òq¾3º½¾�ÂRÁ	ºrÃYÍÏÀ¤Í»¾�¼.ÔeÊ�Á	¾�ÀRÃYÂRÁ	º
ÂRÁ	ü�ÃY¹�ÂrÁ�Ò�â�æ�Òs¹»º�ÀRÂr¹�âYÃsÀRÁ	Ò{¾�¿Y¿YÍ�¹�¼	¾�ÀR¹ÏÉ3È�ºËÉ�¿GÁ�Â.¾�ÀR¹ÏÈ�Ðq¹ÏÈWÄpÉ�â�¹ÏÍ�Á�Á�È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�ÀRº	Õ ù È�ÃYÄeâGÁ�ÂÆÉ�Êî¹ÏÈ�¹åÀR¹�¾�Àr¹�Ç�Á	ºòÓ¤Á	ÂrÁ
ÂRÁ�Ç�¹�Á�ÓoÁ	Ò�Àr·�¾�ÀÆ¾�ÀrÀrÁ	Ä�¿YÀrÁ	Ò�ÀRÉd¾�Ò�ÒsÂrÁ�ºrºoÀR·Y¹»ºÝ¿YÂRÉ�âYÍ�Á�Ä�ÕÝýòÊÅÀr·YÁ�þËýéúòÿ ù ¹�ÈY¹ÏÀR¾�Àr¹�Ç�Á	º	Ì ∏2 ÓË¹ÏÀr·�� ù ¶¸ö�õ ù ÷^ºrÁ�Á
ºrÁ	¼�Àr¹�É�È µ Õ ñ Õ ñ�ø ºr·YÉ�ÓÝºq·�É�Ó ¾#¼�É�È�ºr¹»ÒsÁ�Â.¾�âYÍ�ÁW¿GÉ�ÂrÀr¹�É�ÈXÉ�Ê�ÀR·YÁWÊ�É�Ã�ÂkÀRÁ�Á�È�¼.·;¾�Í�ÍÏÁ	ÈYÐ�Á�ºf¼�¾�ÈEâGÁ9¾3ÒYÒsÂRÁ	ºRºkÁ�ÒE¹ÏÈ�¾
Äq¾�È�ÈYÁ�Â�ÀR·�¾�À�¹»º�·Y¹ÏÐ3·YÍ�æ{ºk¿GÁ	¼�¹åä;¼�ÀRÉWþËýéúòÿ ù Õ?¶¸·YÁ��3¾�Ç�¾�úÝõWöÆÄ�É3âY¹�ÍÏ¹ÏÀ�æ6ºrÃY¿Y¿GÉ�ÂrÀ�¹�ÈY¹ÏÀr¹»¾�ÀR¹ÏÇ3Á	º�¾�ÂRÁ<Ð3Á�ÈYÁ	ÂR¾�ÍÏÍ�æ
Í�Á	ºRº�¼�É3Äp¿YÂrÁ	·YÁ�È;ºk¹�Ç�Á�Àr·;¾�È�Àr·YÁ	¹ÏÂpþËýéúÝÿ ù ¼�É3ÃYÈ�ÀrÁ�ÂR¿�¾�ÂkÀ.ºÆâ�ÃsÀ<ºr¹ÏÄp¹�Í�¾�ÂrÍ�æ6ºr¿;Á�¼�¹Ïä;¼pÀrÉ���¾�Ç�¾�úÝõWö/Õ��òÈ3ÀR¹ÏÍ¤ÈYÉ�Ó�Ì
Í�¹åÀrÀrÍ�ÁòÓoÉ�ÂRÔ�·�¾3Ò<âGÁ�Á	ÈfÒsÉ�È�ÁË¹ÏÈqÂRÁ�Í»¾�ÀR¹ÏÉ3È<ÀRÉ�¹ÏÈ�ÀRÁ�Ð�Â.¾�ÀR¹ÏÈ�Ð�ºkÃY¿�¿;É3ÂkÀîÊ�É3ÂÑÄpÉ�âY¹�ÍÏÁÝ¼�É�Äp¿YÃsÀR¹ÏÈ�Ð�¹ÏÈ�ÀRÉ�Á�ûs¹�ºkÀr¹�ÈYÐ�É3âsè�Á	¼�Àkó
É3Âr¹�Á�È�ÀrÁ�ÒdÄp¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁ�¾�Â.¼.·Y¹åÀRÁ	¼�ÀrÃYÂRÁ	ºo¹�È�¾pÐ3Á�ÈYÁ	ÂR¾�ÍGÄq¾�ÈYÈYÁ�Â�Õ

¶¸·YÁ9Ó¤É3ÂrÔ-¿YÂRÁ	ºrÁ�È�ÀrÁ�ÒX·YÁ�ÂRÁ{¹»ºdâ�¾3ºkÁ�ÒXÉ�ÈXÀR·YÁ�¾3ºrºrÃYÄp¿sÀR¹ÏÉ3ÈXÀr·�¾�À�¼�Ã�ÂrÂRÁ�È�ÀdÉ3âsè�Á	¼�ÀkóZÉ�ÂR¹ÏÁ	È3ÀRÁ	ÒEÄp¹�Ò�ÒsÍÏÁ	Óo¾�ÂrÁ
¾�ÂR¼.·Y¹ÏÀrÁ�¼/ÀRÃYÂrÁ�º�¾�ÂRÁpâ�¾�ºr¹�¼	¾�Í�ÍÏæ�ºkÉ3ÃYÈ�Ò�âYÃsÀeÀr·�¾�À�Àr·YÁ	æ9É3ÈYÍÏæ�ºkÉ3ÍÏÇ3Áq¾�¿;É3ÂkÀR¹ÏÉ3È�É�Ê¤ÀR·YÁf¿YÂRÉ�â�ÍÏÁ	Äpºe¼�¾�Ã;ºkÁ�Ò6â�æ{ÀR·YÁ
ÄpÉ�â�¹ÏÍ�Á�Á�È�Ç�¹ÏÂRÉ�ÈYÄpÁ	È3À�Ì�¾�È�ÒdÀr·�¾�À¤ÀR·YÁ�ºkÉ3ÍÏÃsÀR¹ÏÉ3È�º¤ÀrÁ	È�ÒfÀRÉpâ;Á�¾�Â.¼.·Y¹ÏÀrÁ	¼�ÀrÃYÂRÁ�óuºr¿;Á�¼�¹Ïä;¼�ÕÅ¶¸·YÁ ù�� örþ	�E¾�ÂR¼.·Y¹ÏÀrÁ�¼/ÀRÃYÂrÁ
ºr·YÉ�ÓÝº<·YÉ�ÓØÄpÉ�âY¹�ÍÏ¹ÏÀ�æ#ºkÃ�¿Y¿;É3ÂkÀq¼�¾�È7âGÁ�¾3ÒYÒsÁ	Ò#ÀrÉ�Á�ûs¹�ºkÀr¹�ÈYÐ9É�âsè�Á�¼/ÀkóZÉ�ÂR¹�Á�È�ÀrÁ�Ò5Ä�¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁfÊ�Â.¾�ÄpÁ	Ó¤É3ÂrÔsº�¹�È-¾
¨!�.�H�.£��5� ¾�È;Ò ��£��5�)���?�5£Í�©�?� Äq¾�ÈYÈYÁ�Â�Õ�¶¸·YÁ�ºkÉ�Ê�À�Óo¾�ÂrÁ{¼�É�Äp¿GÉ�ÈYÁ	È3À.ºf¿YÂRÁ	ºrÁ�È�ÀRÁ	Ò�÷^ºrÉ�ÄpÁ�¾�ºf¹�Äp¿YÍ�Á�ÄpÁ�È�ÀR¾�Àr¹�É�È�º	Ì
É�Àr·YÁ	ÂRº�¾3ºéÒYÁ	ºr¹ÏÐ3È�º ø ¼�É�ÃYÍ»Ò�â;ÁpÃ�ºrÁ	Ò9ÀrÉ�¹�È�ºkÀR¾�È�ÀR¹�¾�ÀrÁ�Àr·YÁ ù
� örþ	��¾�Â.¼.·Y¹ÏÀrÁ�¼/ÀrÃ�ÂrÁ<Ê�É�Â�Òs¹Ïí*Á�ÂRÁ�È�À�É�âsè�Á�¼/ÀkóZÉ�ÂR¹�Á�È�ÀrÁ�Ò
Äp¹»ÒYÒsÍ�Á�Ó¸¾�ÂRÁËÊ�ÂR¾�ÄpÁ�ÓoÉ�ÂRÔ�º	Ì�ÂRÁ	ºrÃYÍÏÀr¹�ÈYÐ�¹ÏÈdÄ�É3âY¹�ÍÏ¹ÏÀ�æ�óZ¾�ÃYÐ�ÄpÁ�È�ÀRÁ	Ò<Ê�ÂR¾�ÄpÁ�ÓoÉ�ÂRÔ�º	ÕcÿoæpÒsÁ�ÄpÉ3È�º�ÀRÂR¾�Àr¹�ÈYÐ�Àr·;¾�À ù
� örþ	�
¼�É�ÃYÍ»Ò5â;Ád¹ÏÈ�ºkÀR¾�È�Àr¹»¾�ÀrÁ�Ò�Ê�É�Â�À�ÓoÉ{¿GÉ�¿YÃ�Í�¾�Â�Äp¹�ÒYÒYÍÏÁ	Óo¾�ÂrÁf¾�ÂR¼.·Y¹ÏÀrÁ�¼/ÀRÃYÂrÁ�º�Ìc¹åÀ<Óo¾3º�ºk·�É�ÓËÈ9ÀR·�¾�À<Àr·YÁ�¾�¿Y¿YÂRÉ3¾3¼.·9¹»º
Ð3Á�ÈYÁ	ÂR¾�ÍÏÍ�æf¾�¿Y¿�ÍÏ¹»¼�¾�âYÍÏÁ3ÕÑ¶¸·YÁ�ÒsÁ�À.¾�¹�ÍÏÁ�Ò�Á�ûY¾�Äp¹�È�¾�ÀR¹ÏÉ3È�É�ÊcÉ�È�ÁéÉ�ÊcÀR·YÁ�À�ÓoÉ�¹�È�ºkÀR¾�È3ÀR¹�¾�Àr¹�É�È�ºËºr·YÉ�ÓoÁ	ÒfÀr·�¾�ÀÝÄ�É3âY¹�ÍÏ¹ÏÀ�æ
ºrÃY¿Y¿GÉ�ÂrÀé¼�É�ÃYÍ»ÒWâGÁ�¾3ÒYÒsÁ	Ò{¹ÏÈ�¾q·Y¹�Ð�·YÍ�æ�ÀrÂ.¾�È�ºr¿�¾�ÂRÁ�È�ÀòÄq¾�ÈYÈYÁ�Â�¾�ÀÆÀr·YÁ�¾�¿Y¿�ÍÏ¹»¼�¾�Àr¹�É�È6¾3ºòÓoÁ�Í�Í�¾3ºËÀR·YÁeÊ�Â.¾�ÄpÁ	Ó¤É3ÂrÔ
Í�Á�Ç3Á�Í�Õ
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ÄpÁ�È�À.º�Ìc¹åÀ�·�¾3º�â;Á�¼�É3Ä�Áp¹�È�¼�ÂRÁ	¾3ºk¹�ÈYÐ3ÍÏæ{¼�ÍÏÁ�¾�Â�Àr·;¾�À�ÄpÉ�âY¹�Í�Á�Á	È�Ç�¹�ÂRÉ�ÈYÄpÁ�È�À.ºé¾�ÂrÁq¼�É�Äp¹ÏÈ�Ð�ÀRÉ�¿YÍ�¾�æ9¾�È�¹ÏÄp¿GÉ�ÂrÀR¾�È�À
ÂRÉ�Í�Áf¾�º�É3¿;Á	ÂR¾�Àr¹�ÈYÐ�Á�È�Ç�¹ÏÂRÉ�ÈYÄpÁ	È3À.ºéÊ�É�ÂeÒY¹�ºkÀrÂR¹Ïâ�ÃsÀrÁ�Ò#¾�¿Y¿YÍ�¹»¼�¾�ÀR¹ÏÉ3È�º	Õ�þ¤·�¾�¿YÀrÁ�Â ð ¹»ÒsÁ	È3ÀR¹åä;Á	Ò�À�ÓoÉ{ºkÃ�¼.·�À�æ�¿GÁ	º�É�Ê
Á	È�Ç�¹�ÂrÉ3ÈYÄpÁ�È�ÀRº	Õ<¶¸·�Á<ä;ÂRºkÀéÓ¸¾�ºÆÊ�É3ÂrÄpÁ	Ò9â�æW¿;É3ÂkÀ.¾�âYÍ�Áq¼�É3Ä�¿�ÃsÀrÁ	ÂRºé¹�È6ÀR·YÁpê�� ù óZÂ.¾�ÈYÐ3Á�¾�È�Ò6â�æ{ÓË¹�ÂRÁ�Í�Á	ºRº�÷\¾�È�Ò
ÓË¹�ÂrÁ�Ò ø ¼�É3Ä�Ä<ÃYÈY¹»¼�¾�Àr¹�É�È�ºéÀRÁ	¼.·YÈYÉ3ÍÏÉ3Ð�¹�Á	ºé¼�ÃYÂRÂRÁ�È�ÀrÍ�æ{Ã�ºrÁ	Ò9ÓË¹åÀR·#ºkÃ�¼.·5ÒsÁ	Ç�¹»¼�Á�º�Õq¶¸·Y¹»ºéÀ�æ�¿;ÁqÉ�Ê¤Á	È�Ç�¹�ÂrÉ3ÄpÁ�È�Àé·;¾�º
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Delay d
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E(k’,k)
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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′
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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

ó - �



¦ §?§Ä©�«¨¬®­\¯ <

= Ç > ¿�¸ Ç ¸@? ¶�µ·¶�Å�ÁA? B ¸�¶¹µÂÅ{¿{½

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
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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
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·
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
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·
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
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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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J'Ê!ÙGÍhÊiÌ0è¯H"ßlÒ.Ê ó}/"/ ^"Ý
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