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¢JI´¢ KG^RQX`MLQ ONLQ KdF�MTcAJL^-ORQPOdQ KRQLQ fRKSOTIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI W
¢JI � X [ F*KZY\[RcAMdQFY MTfRK=Q OIQUY J1J*HNLQ KdF�MTcAJL^ IVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]

¢JI � IA¢ X QV^XKTF*H_[IQXORQ�S1Q KRQLQ fIKSO�`ULQ OaLQ KbLQFOdce^ S�`gf IUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]
¢JI � I � X QPOdQ KZQ*Q fRK�`1LQ OaLQ KbLQ IVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h

¢JIiW X FjY JLa�a"fR^RckYªF�Mdc�JL^ ORF*^_O�fR^RQX`MLQ OaLQ KTFBMTc�J*^�OIQUO=Q KRQLQ fIKSO�IUIUIVIUIPIVIUIVIUIUIVIUIVI h
¢JIiW�IA¢ X [ F*Kd¡IKdQ�ORQ�KdQ-Y JLf�Q
K=Q a�Q ^5M¬OIQ H.JLcAO_OPa�cA^Rc�a�fRa IUIVIUIPIVIUIVIUIUIVIUIVI l

¢JIm] X [ F*OIa�cA^RcnONMTKTFBMTc�J*^bO$[]fR^RQ�`1LQ OaLQ KTF�Mdc�JL^-ORQ-OoOdQ KRQLQ fRKSOpIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI q
¢JIm]_IA¢ r!F�f_OdQ-OGO$[sLQ-Q*JJt�f1MTc�J*^�OIQUt�Fj`VLQ OaLQ KTF�Mdc�JL^3OIQUO=Q KRQLQ fIKSOuIUIPIVIUIVIUIUIVIUIVI q
¢JIm]_I � vow H>J*MS[yxQFO=QFO IUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI z
¢JIm]_I{W ^XQFONMTcAJL^-ORQFO�a�J1ORc}|~YªFBMTc�J*^_O!ORf�^�S�`�IUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI z

¢JI{h X F·OIck�>f_OdcAJL^3O$[]c�^I`�JLK=abFBMTc�J*^_O!O F*^�O�tAQU^�S�` IUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢1�
¢JIil KG^�Q ^�Q
c�K=JL^R^RQ a�Q ^gMzH.JLfRK�t�F�`MLQ OaLQ KdF�MTcAJL^-ORQPOdQ KZQLQ fRKSO��yr��XE���Y IVIUIVIUIUIVIUIVI ¢L¢
¢JI{q Y JL^�YFt�f�Odc�J*^�IVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢L¢

� =>@7J2;�*��6�,�9�7J>�.39�2;,�4 BE� 0�2;6�� B < H
� I´¢ X QFOoObLQ abF*^5Mdc�egfRQFO�ORQUt FCY JLa�a"fR^RckYªF�Mdc�JL^ OIQ U*KdJLfRH.Q�IVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢M]
� I � � fRQFtAe
fIQFOoO w O=MMxQ a�QFOGORQPY JLa�a"fR^RckYªF�Mdc�JL^bORQ�ULKdJLfIH>Q)IVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢3h
� IiW X FjY JLa�a"fR^RckYªF�Mdc�JL^ OIQ U*KdJLfRH.Q�Q M�r��XE���Y IUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢1l

� IiW�IA¢ X [ F*HRHRK=J�Y\[IQ��Nc�^5M�LQ ULKTF�Mdc�JL^���IUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢1l
� IiW�I � X [ F*HRHRK=J�Y\[IQ��Nc�^5MTQ KSY Q HIMTcAJL^_� IVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢3q
� IiW�I{W X [ F*HRHRK=J�Y\[IQ��ROdQ KRQ
cnY Q-�uIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢1z

� Im] r�JLa�H F*KTF�cnOdJ*^3ORQFO�ORc}��LQ KdQ ^5MdQFOGF*HRHRK=J�Y\[RQ-O�IVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ¢1z
� I{h S w ^5M�[yxQ-OdQ
IUIVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � �
� Iil X Q a�J
O5xQFtAQP�P^�S�ce��¡b�=Q-Y M�^XKdJLfRH�S1Q KZQ
cnY Q1f IUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � ¢

� Iil�IA¢ X F�O=MdKdf_Y MTfRK=Q�O [��P^ S�IUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � ¢
� Iil�I � X Q-OzcA^5MTQ KN`;F8Y Q-O�ORQ�ULQFONMTc�J*^�OIQ�ULK=JLfRH.QXO F*^_O��P^ S IVIUIPIVIUIVIUIUIVIUIVI � �

� Iil�I{W X F�Y J*a�a"fI^RcnY F�MTcAJL^ O F*^�O��P^ S IPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � W
� I{q Y JL^�YFt�f�Odc�J*^�IVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � h
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W�I´¢ ��¡b�=QFY MTcA`:O��R`1LQ OaLQ KTF�Mdc�JL^-O w ^ F*a�c�egfRQXOIQUO=Q KRQLQ fIKSOjc�`%V�S_f IUIVIUIPIVIUIVIUIUIVIUIVI � q
W�I � r�JL^_Y Q HIMdc�JL^�JLKdcAQ ^5M�LQ QXJL¡b�=Q MGOIQUtD[���`%V�S�IPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � z
W�IiW S
MTK=f_Y MdfRKdQ�ORQPt�F `+V�S IVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � z

W�IiW�IA¢ X Q�a�J1OyxQ-t�Q�O [ F*OIa�cA^RcnONMTKTFBMTc�J*^ IUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI � £
W�IiW�I � X Q�a�J1OyxQ-t�Q�OIQUY JLa�a"fR^RckYªF�Mdc�JL^ IPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI WJ�
W�IiW�I{W SgMTKdf�Y MTfIKdQPY JLa�H_texQ MTQXOIQUt	� ��`%V�S IPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI W �

W�Im] ^�Q-O=Mdc�JL^-ORQPt FCY JLa�a"fR^RckYªF�Mdc�JL^ ORF*^_Oot Fj`%V�S IUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI W8]
W�Im]_IA¢ X F�Y J*a�a"fI^RcnY F�MTcAJL^ H.JLc�^5MCxF�H>J*c�^5M�O F*^_Oot�F�`%V�S IVIUIPIVIUIVIUIUIVIUIVI W8]
W�Im]_I � X F�ORc}� f_O=c�JL^-O F�^_Oot F�`%V�S IUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI W8]

W�I{h Y¬HRH�t�cnY F�MTcAJL^ O$[]fR^RQV`%V�S IUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI WJz
W�I{h�IA¢ Kz^RQX`1LQ OaLQ KTF�Mdc�JL^-ORQXMdKTF*ORQ KSO�r��XE���Y IUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI WJz

W�Iil r�JL^_Y-t�f_O=c�JL^ IVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI WL£
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]_I´¢ X QFOoY JLa�H.JJOTF*^5MSO�tAJLULckY c�Q-tnO IVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]R¢
]_I � \_^5MTKdJ
ORf_Y MTcAJL^-ORQPt/[ F*KSY\[Rc´MTQ-Y MTfIKdQ S_��`1Y�cDS_��`�M��!F�KdQ�Y¬HRH�t�c F�^_Y Q-O\f IUIVIUIUIVIUIVI ] �

]_IiW S
MTK=f_Y MdfRKdQ�ORf�S_��`1Y IUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]�W
]_Im] KG^RQX`MLQ ONLQ KdF�MTcAJL^-ORQ�����! #"%$'&)(+* IVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]J]
]_I{h KG^RQ F*HIHRKdJbY\[RQ�¡ F8ObLQ QUY JLa�H>J8OTF*^5M�O�H.JLfRK�t�F"a�J
OaLQFtAcnOdF�MTcAJL^ ORQPt F�`+V�S IUIUIVIUIVI ]J]
]_Iil r�JL^_Y-t�f_O=c�JL^ IVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]�l
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h�I´¢ X [ Q ^ Q
cAKdJL^R^IQ a�Q ^5MzORQ�HRKdJLU*KTF*a�abFBMTc�J*^ IUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ] q

h�I´¢JIA¢ �XE��!F8Y f_O IPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ] q
h�I´¢JI � 2 FMQ�F IUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]�z

h�I � ��fIMTcktnO!ORQ�a�cnO=QXQ ^�J1Q f�Q
KdQ IVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]�z
h�I � IA¢ V w ^ F�a�ckY�\_^�QLJbYªF�Mdc�JL^�\_^5MTQ KN`;F8Y Q c;V�\d\Rf@IUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]�z
h�I � I � V w ^ F�a�ckY�S!3*Q-t�Q MTJL^�\_^5MTQ KN`;F8Y Q cDV�S
\Rf�IUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]5£
h�I � I{W 4�f_tAMdcAM�[IKdQªF�ORc�^RU IUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI ]5£

h�IiW X QFOoOdHaLQ-Y c}|~YªF�Mdc�JL^�Oz\�V X ORQPt/[{��`%V�S IVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8�
h�IiW�IA¢ X Q�a�J1ORf�t�Q6587#$'&:9;"� =<><>?>@>@ IVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8�
h�IiW�I � X Q�a�J1ORf�t�Q65BAC*:D%EF5�GH<>��?JIK?L$JEFM	GH&:D IVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8�

h�Im] � fRQFtAe
fIQFOzF8OdH.QFY M�OzORQPt/[]c�a�H_t F�^gMTF�MTcAJL^�ORQVtD[���`%V�S�IUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8W
h�Im]_IA¢ X Q-O�Y-t F8OZOdQ-O 2 FMQ�F IUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8W

h�I{h r�JL^_Y-t�f_O=c�JL^ IVIUIUIVIPIUIVIUIVIUIUIVIUIVIUIPIVIUIUIVIUIVIUIUIVIUIPIVIUIVIUIUIVIUIVI h8l
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X Q�OaLQ QLQ-t�JLHRH.Q a�Q ^5M¬ORQFOzULKTF�^RO_OzKbLQFO=QªF*f	��
.Q MGH_tAf_OGKbLQFY Q a�a�Q ^gM�Y Q-t�fRc�OIQFO¬KbLQFO=QªF*f���xFj[ F*fIMGOaLQ�
¡Rc´M�
:JL^5MXH.Q Kda�cnO�t/[]fIMdcnt�ckOTF�Mdc�JL^3O [ F*HIH_t�ckYªF�Mdc�JL^_O�KbLQ H F*KNMTcAQFO�O=fRK�ORQ-O�KbLQ-OdQ F*f�� LQ MTQ ^RORf_O-I X F�MTQ ^RO F*^_Y Q
Q�FEQLQ KZOjt FqOaLQ-Y Q ^5MdKTF8tAcnOTFBMTc�J*^yI X QFO�Q ^5MTKdQ HRKdckOdQ-O�KbLQ H F*KNMTckOSOdQ ^5M tAQ fRKZO�OdQ KZQLQ fRKSO OdfIK�H�t�f_O=c�Q fIKSO�Odc´MTQ-O
ORQXa�F*^RcexQ KdQ xF��Q MTK=QXHRKdJbY\[RQFO�ORQ-OoYFt�cAQ ^5M�O�H>J*MdQ ^5MTcAQFtkOFIIY�| ^�O$[ F OSOdfIKdQ K�fR^IQX¡>JL^I^RQXORcnO=H>J*^Rc�¡Rckt�c´M�LQzORf
OdQ KZQ
cnY Q�
:cnt/O [ FMQ/xQ KdQ�^NLQFY QFOSOdF*c�K=Q�OIQ�`;F�c�KdQ�Y J
JLHaLQ K=Q Kot�Q-O�OdQ KZQLQ fRKSO¬Q ^5MTK=Q Q f��/I
X F�HIKbLQFO=Q ^5MTQ LQ MTfIORQdO [ cA^_OSY KdcAMzO F�^_O�tAQUY F*ORK=Q�ORQ-O¬Q ^ Q
cAKdJL^R^IQ a�Q ^5M�OGKbLQ HRF*K=MdcnOFI:Wgtkt�QPO []c�^5M�LQ KdQ-OSOdQ�xF t�F
O=MdKdf_Y MTfRK=Q�OIQUY J1J*HNLQ KdF�MTcAJL^3O$[]fR^�Q ^_OdQ a"¡_tAQ�ORQPO=Q KZQ*Q fRKZO¬OaLQ H_t�J w LQFO�O F�^_OGfI^�KbLQFOdQ F*f�LQ MTQ ^RORfyI
��� F8Y £�q���HIKdJLH.JJOdQ�fI^ HIKdJ*MdJ�Y JJt�Q"O [ F*OIa�cA^RcnONMTKTFBMTc�J*^�ORQjY Q�e
fIQ�^IJLf_O�F*HRH.QFtAJL^_O�fI^RQ ?�AB 4CAB 03>�.39:2/,4 B � B 01G B 6�0 D I v F*¡Rc´MTfRQ-tntAQ a�Q ^5M�
bt�Q-O!`1LQ OaLQ KTF�Mdc�JL^_OPOIQ�OdQ KRQLQ fRKSO�Y J
JLHaLQ KTF*^5M�OoO=JL^5M�U LQ KbLQFO�abF�^
fIQFtntAQ�a�Q ^5MPH F*K�ORQFO�F*OIa�cA^RcnONMTKTFBMTQ fIKSO�H.JLfRKaY\[ F*egfRQPOdQ KZQ*Q fRK-I Y�QLQ-Y�ORQFO�F*OIa�cA^RcnONMTKTFBMTQ fIKSO�H F8O!MTJ*f��=JLfRKZO
Y J
JLK=ORJL^R^aLQ-O�
5t�F Y J
JLHaLQ KdF�MTcAJL^ ORQjt�Q fRKSO�O=Q KZQ*Q fRKZO�^$[]QFONM H F8O�JLHIMdc�a�F8t�Q I$S1Q-t�JL^�tAQ�HRKdJ*MdJ�Y JJt�Q�ONLQ-| ^Ic
H F*K ��� F Yª£�q���
 t/[ LQ-Q*JJt�fIMdc�JL^�OIQ�t�FX`MLQ OaLQ KdF�MTcAJL^�QFO=M�F*fIMdJLa�F�MTcAe
fIQ a�Q ^5M0U�LQ KbLQ Qzegf F8OdcAa�Q ^5MNOdF*^_O�F*f_Y fI^RQ
c�^5MdQ KZQ*Q ^5MTcAJL^j[gfRabF�c�^RQ I*V�QPH_tAf_O�
�fR^RQPa�J1OaLQFt�ckOTF�Mdc�JL^�
F*HRH.QFt LQ Q�� 03>_��� B 4 B � B 01G B 6�0 D ?�AB 4CAB 0 AB�D 
QFONMXHRK=JLH>J8ObLQ Q�H>J*fRK¬K=Q HRKbLQFOdQ ^5MTQ K�tAQFO�t�cAQ ^_OzORQCY JLa�a�fR^RcnY F�MTcAJL^-Q ^5MTK=QCOdQ KZQ*Q fRKZOXQ M�Q��1H_t�JLc´MTQ K¬F*cA^_Odc
t F�MdJLH.JJt�JLU*c�Q¬KbLQ Q-tnt�QXOIf�KbLQFOdQ F*fqF�| ^-O$[ J*HIMTcAa�ckOdQ KNt�QFOoY J��fIM�OPORQPY JLa�a�fR^RcnY F�MTcAJL^_O-I

X [ JL¡ �=QFY MdcA`0ORQVY Q MdMTQ LQ MTfIORQ"QFONM�ORQ�ONLQ-| ^Ic�KzfR^}JLfIMdcnt�U�LQ ^aLQ KdcAegfRQ�ORQ `1LQ OaLQ KTF�Mdc�JL^�O w ^ F*a�c�egfRQ ORQ
OdQ KZQ*Q fRKZO�
bOdfRK�t F�¡RF8OdQ�ORQoY Q�HRK=J*MTJbY J8t�Q8I��+F*K�t�F�^RJ*MTcAJL^�ORQ�U�LQ ^NLQ K=cnY c´M�LQ 
*^RJLf�O�Q��1HRKdcAa�JL^�Ogt�Q!`;F*c´M�egfRQ
Y Q MPJLfIMdcnt:QFONMPc�^IONLQ H.Q ^RORF*^5MPORf OdQ KZQ
cnY Q�egfRQXH.Q fIM�KdQ ^IORKdQ�tAQFO�O=Q KRQLQ fIKSOFI \st;O [ F*HRH�t�c�egfRQjxF�^$[]c�a�H>J*K=MTQ
egfRQFt�M w H>Q3ORQ�`1LQ OaLQ KTF�Mdc�JL^�I r�Q-tnt�Q�st xF�H.Q fIM!�Q MTK=Q fR^RQ�`1LQ OaLQ KTF�Mdc�JL^ ORQ OdQ KZQ*Q fRKZO�OIQ YªF8Y\[IQ3\_^gMdQ K=^RQ M�

OdQ KZQ*Q fRKZO�ORQ�^RQL�oO�
5MTKdF*ORQ KZOar���E���Y"
kI}IkI]Q MSY8I�r�Q M�JLfIMdcnt1H>Q Kda�Q Mt/[ F*ORa�c�^RckO=MdKTF�Mdc�JL^�F*fIMdJLabFBMTc�egfRQ�ORQ
t F·`1LQ OaLQ KTF�Mdc�JL^�Q MXJ8�>KdQ�fR^�OdQ KZQ
cnY Q�ORQ"HRK=JLH F*ULF�MTcAJL^�ORQ�a�Q-OSOTF�ULQFO-I$#GJ*f_O�LQ MdfRORcAJL^_O�t�F�KbLQ F8t�ckOTF�Mdc�JL^
ORQPY Q MzJLfIMTckt$O F*^�OzfI^�Q ^ Q
cAKdJL^R^IQ a�Q ^5Mza�cAORO_t�QL�!F�KdQXegfRc�QFONM�tD[ Q ^�Q1cAKdJL^I^RQ a�Q ^5M�r��XE���YdI
r�Q�ORJbY fRa�Q ^5MzQFONM�Y JLa�H>JJObLQ�ORQPY c�^Ie Y\[ F*HRc´MTK=QFOFI

X Q�HRKdQ a�cAQ K�Y\[RF*HRcAMdKdQCO=cAMdfRQ"^RJ*MdKdQ@LQ MTfRORQ�Q ^ Q ^}HRKbLQFOdQ ^5M�F*^5MUt�Q-O�¡ F8O=QFO xF OTFMQLJ*c�K�tAQ�MTKdFMQ*F�cnt@ORQ
��� F8Y £�q���I%#GJ*f_O!`;F*cnO=JL^_O!fI^RQ�O w ^5M�[yxQ-OdQ ORQ�Y QXegfRc$F@LQ M�LQXHIKdJLH.JJObLQXORF*^_O�Y Q�MdKTFMQ�F*cnt�I&#zJLf_OPOaLQ-Y K=ckQLJ*^_O
t F�ONMTKdf�Y MTfIKdQ�OIQVY J1JLHaLQ KTFBMTc�J*^�egfRc�Q-O=M�t Fj`ULQ OaLQ KTFBMTc�J*^�ORQ�S1Q KZQ*Q fRKZO�Q M�OdQ-OGORc}��LQ KdQ ^gMdQFOGHRKdJbY;LQ ORfRKdQ-O
O$[ F*ORa�c�^RckO=MdKTF�Mdc�JL^yI'#zJLf_OXc�^5MdKdJ
ORfRcnO=JL^_OGH F*K�t F OdfRc´MTQ�t F�`�JL^_Y Mdc�JL^�ORQ�HRKdJ*H F*U5F�Mdc�JL^�O F*^_O�t�Fb`1LQ OaLQ�
KTFBMTc�J*^3ORQPOdQ KRQLQ fRKSO¬F1Q*QFYUOdQ-OGORc}��LQ KdQ ^gMdQFO�YªF*KdF8Y M�LQ K=cnO=Mdc�egfRQ-OzQ M�ObLQ a�F*^5MTcAegfRQFO-I

VXF*^_OCtAQ O=QFY J*^RO�Y\[ F*HRc´MTKdQ 
+^RJ*f_O LQ MdfRORcAJL^_OCtAQFO�HIKdJ*MdJ�Y JJt�Q-O�ORQ Y JLa�a"fR^RckYªF�Mdc�JL^ ORQ ULK=JLfRH.QFO-I
X F Y J
JLHaLQ KTF�Mdc�JL^�ORQFO�O=Q KRQLQ fIKSO�ORQCt�F�`MLQ OaLQ KTFBMTc�J*^ LQ MTF*^5M�¡ F8ObLQ Q�O=fRK�t�Q fRKSO�YªF*HRF8Y c´M�LQFO¬ORQCY J*a�a"fI^Rc(
egfRQ K)
5cntkO%ORJLc}QLQ ^5M�ORckOdH.JJOdQ K�O$[ J*fIMTcktnOgt�Q fRK%H.Q K=a�Q MdM�F�^gM0O [ Q ^ Q*J w Q K�ORQFO0a�QFOSOdF*ULQ-O�xFXfR^�JLf·H_tAf_OdcAQ fRKZO
F*fIMdKdQ-O�OdQ KRQLQ fRKSO-I�r�Q�egfRc$cA^5MTKdJ
ORfRc´M�t�F"^RJ*MTcAJL^ ORQ�Y JLa�a"fR^RckYªF�Mdc�JL^�ORQ�ULKdJLfIH>Q I X Q�Y\[ F*HRc´MTK=QXORQ f��
QFONM¬fI^RQVO w ^gMS[yxQFO=Q"O$[]fR^RQ LQ MTfIORQ�¡Ic�¡_tAc�JLULKdF*H_[RcAegfRQ¬`;F*c´MTQ�OdfIK�t�FjY JLa�a"fR^RckYªF�Mdc�JL^3ORQ ULK=JLfRH.Q8I*#GJ*f_O



�

Y J*a�a�Q ^��Y JL^_OXH F�K�HRKbLQ-OdQ ^gMdQ KPt�Q-OXORck�oLQ K=Q ^5MTQ-O�ObLQ abF*^5Mdc�egfRQFO�Q M�e
fIQFt�egfRQ-OPO w O=MMxQ a�QFO�ORQ�Y J*a�a"fI^Rc(
YªFBMTc�J*^qORQ�ULK=JLfRH.Q"Q��1cnONM�F*^5MSOFI ��F*K�t F O=fRcAMdQ�
>^RJLf_OX^RJ*f_OXc�^5M�LQ KdQ-OSOdJ*^_OXMTJLfIM�H F*K=MdcnY f_t�cexQ KdQ a�Q ^5M xF t�F
Y J*a�a"fI^RcnY F�MTcAJL^ ORQ�ULK=JLfRH.Q ORF*^_O�r��XE���Y�FMQLQ-YVO=QFOzORck�oLQ K=Q ^5MTQ-OzF*HRHRK=J�Y\[RQ-OGQ Mza�J
OyxQFtAQFO-I

X Q MTKdJ*cnOdcexQ a�Q Y\[ F�HRcAMdKdQ3HRKbLQFOdQ ^5MTQ t/[]QFOZOdQ ^5Mdc�QFtPOIQ3^RJ*MTK=Q MTKdF1Q�F*ckteI�\st!Q��IH.JJO=Q�t�FEY JL^�Y Q H1MTc�J*^9ORQ
t/[ � 65.39 ��� AB ,CAB 0�9 � 6 B �g2;6�0 � >�?�AB 4CAB 03>�.39:2;, ����,�>~�*9 � 6 B 4 B�D � B 01G B 6�0 D�� � ?�� ���3I�r¬[]QFO=M!fR^JLfIMdcnt�egfRc@H>Q Kda�Q M�t�F·`MLQ OaLQ KdF�MTcAJL^�O w ^RF*a�cAegfRQ�ORQ-O�OdQ KZQ*Q fRKZOFI #zJLf_O¬Q ^}HRKbLQ-OdQ ^gMdJL^_O�tAQ�a�J1OyxQFt�Q I;r�Q
ORQ Kd^RcAQ KzQFO=MGfR^qa�J
O5xQFtAQXJLKdcAQ ^5M�LQ JL¡b�=Q M¬egfRc@OaLQFY Kdc´MGOIQFO¬J*¡b�=Q MSO¬O$[ F*ORa�c�^RckO=MdKTF�Mdc�JL^$
1egfRc�O []J�Y-Y fRH.Q ^5M
ORQ�t�F�ULQ-O=Mdc�JL^3F�fIMTJLa�F�Mdc�egfRQzORQ�t�F `MLQ OaLQ KTFBMTc�J*^$
1Q MPORQ-O!JL¡b�=Q M�O!ORQ�Y JLa�a"fR^RckYªF�Mdc�JL^·egfRc/O []J�Y-Y fRH.Q ^5M
ORQPt F"OIck�>f_OdcAJL^-ORQ�a�Q-OSOTF�ULQFO�O F*^�O�t�F�`1LQ OaLQ KTF�Mdc�JL^yI #GJLf_O�OaLQ M�F*cktntAJL^_O�Y QFO�ORQ f	��F8OdH.QFY M�OFI

X Q�egf F�MdKdcexQ a�QUY\[ F*HIcAMTK=Q�Q-O=MXfI^RQ LQ MTfRORQ�ORQdY F8OFI.\st@HRKbLQ-OdQ ^5MdQ�fR^�HRK=J��=Q M¬Q ^5MTK=QCt/[]\ # � Q M�tD[ fI^Rc(
QLQ KSO=cAM�LQ�rN[RF*KStAQFO�ORQ ��KTF�ULfRQPQ ^·KbLQ HRfR¡�t�c�egfRQ � Y\[5xQ egfRQGF*HRH.QFt LQ���032!� B . ����������� � � I�r�QzHIKdJ��=Q MOaLQ-Y Kdc´M!fR^IQ�O=MdKdf_Y MTfRK=Q�ORQ�Y J1J*HNLQ KdF�MTcAJL^�OIQ�OdQ KZQLQ fRKSOPOIQ�Y J*a�H.JJOTF�^gMSONtAJLULcnY c�Q-tnOFI #zJLf_O�ONLQ-Q*QFt�J*HRH>J*^_O
t F OdHaLQFY c�F8t�ckOTF�Mdc�JL^}OIQ t�F-`MLQ ONLQ KdF�MTcAJL^ OIQ O=Q KZQ*Q fRKZO�xF�Y Q�M w H.Q�ORQ OdQ KZQ
cnY Q8I�#GJLf_O OaLQ-Y Kdc}QLJL^�Odt/[]Q ^�Q
c(
KdJ*^R^RQ a�Q ^5M�F�fRegfRQFt Q�F O [ F�HRH_t�cAegfRQ K�^IJ*MTK=Q"a�J
OyxQ-t�Q xF OTFMQLJLcAK�tD[ Q ^ Q
cAKdJL^R^IQ a�Q ^5MX¡ F8ObLQ�Y JLa�H.JJOTF*^5MSO
t�J*ULcnY c�QFtkO�
 F*HRH.QFt LQ@�TS_��`
Y��&cDS_��`�M���F*KdQ�Y¬HRH_tAc F*^�Y QFO�f�Q Mdt�F-`MLQ OaLQ KdF�MTcAJL^ KbLQFO=f_tAMTF*^5MTQbOIQ Y Q MdMdQ3F*H�
H_tAcnYªFBMTc�J*^ xF�OTFMQLJ*c�K�fR^RQ `MLQ OaLQ KdF�MTcAJL^9ORQ OdQ KZQ*Q fRKZO�ORQ Y JLa�H>JJOdF*^5M�O�tAJLULcnY c�Q-tnOFI #zJLf_OjYFt �J*MTfRK=JL^_OCY Q
Y\[ F*HIcAMTK=QXH F*KPfR^IQX¡RKFxQ QLQ c�^5MTK=J1ORf�Y MTcAJL^ O$[]fR^RQ F*HIHRKdJbY\[RQ�JLKdcAQ ^5M�LQ Q�Y JLa�H.JJOTF*^5MPH.JLfRK�t�F"a�J
OaLQ-t�cnOdF�
MTcAJL^-ORQPt F�`MLQ ONLQ KdF�MTcAJL^yI

X Q�Y cA^RegfRcexQ a�Q�Y\[ F*HRc´MTK=Q�F*¡.JLKdOIQ�t F�a�cnOdQzQ ^3J
Q f�Q1K=Q�ORQ�t/[{�P`+V�S/I #GJLf�O!HRKbLQ-OdQ ^gMdJL^_O�tD[ Q ^ Q
cAKdJL^�
^RQ a�Q ^gM�ORQbHIKdJLULKdF*a�abF�Mdc�JL^}Q MCtAQFO JLfIMTcktnO�ORQ�a�ckOdQ�Q ^ J
Q f�Q
K=Q8I�#GJLf_O�Q��1H.JJOdJL^�O@LQ U5F t�Q a�Q ^5MVt�Q-O
c�^5MdQ K=`;F Y QFO�\�V X ORQPY Q MzJLf1MTcnt$F*c�^_O=c$egfRQUt�QFOPOIck��LQ KdQ ^5M�OGF8OdH.QFY M�O�ORQPt F�H F*KNMTcAQXc�a�H_t F*^5M�LQ Q8I
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#GJLf�OXHRKbLQ-OdQ ^5MdJL^_O�O F*^_O�Y Q�Y\[ F*HRc´MTK=Q"fR^RQ�O w ^5MS[5xQFO=Q�ORfqMdKTFMQ�F*cnt@ORQ ��� F Yª£�q��+egfRc Y J*^_O=MdcAMTfIQCt�Q-O
¡ F8O=QFOPORQ�t�F�HRKbLQFOdQ ^5MTQ�LQ MTfIORQ8I r�Q�MdKTFMQ�F*cnt.HRKbLQFOdQ ^5MTQ�fR^-HRKdJ�MTJbY JJtAQ¬O$[ F*ORa�c�^RckO=MdKTF�Mdc�JL^�F*fIMdJLabFBMTc�egfRQ
O$[]fR^RQ O=MTK=f_Y MdfRKdQbORQ O=Q KZQ*Q fRKZO�Y J
JLHaLQ KTF*^5M�O�egfRQb^RJ*f_O"F*HIH>Q-t�JL^_Od?�AB 4CAB 03>�.39:2;,!4 B � B 01G B 6�0 D I�\stOaLQ | ^RcAM�fR^ a�J
O5xQFtAQGF�HRH>Q-t LQ ��^XKTF�H_[RQzORQ¬KbLQFOdQ F*f�� Y J
JLHaLQ KTF*^5M�O�egfRc 
gO F*^�O�^RJ*MdKdQ�YªF8O)
bQ�F �Q MTK=Q¬fIMdcnt�ckObLQ
OdJ*f_Ogt�Q�^RJLa�ORQ � 03>_��� B 4 B D-B 01G B 6�0 D�
 AB 4CAB 0 AB�D I5W�^"`;F*cAMFI Y QPULKTF*H�[RQ!KdQ HRKbLQ-OdQ ^gMdQ�fR^RQ!`MLQ OaLQ KTFBMTc�J*^ORQ�O=Q KRQLQ fIKSO�
�Y*[]QFO=MCxF ORc�K=Q¬fR^bULKdJLfIH>QGORQ�OdQ KZQ*Q fRKZOPe
fIc�Y J
JLHyxQ KdQ ^gMPF | ^ ORQ¬KdQ ^IORKdQ�fI^ OdQ KZQ
cnY QXH F*K 
MTckY f_tAc�Q KUxF"fR^-Q ^�OdQ a�¡_t�QXORQ�Y-t�cAQ ^5M�O-I #GJ*f_O�Y JLa�a�Q ^��Y JL^_O!H F�KPONLQ-Q*QFt�J*HRH>Q K�t�Q-O!ORck�oLQ K=Q ^5M�O LQ-t LQ a�Q ^5MSO
ORQ�Y QXa�J
OyxQFtAQ8I�r�QXULKTF�H_[RQ�ORQ�O=Q KRQLQ fIKSO�`1LQ OaLQ KbLQFOPQ-O=MoO=f��=Q MCxF"ORQ-O LQ-QgLQ ^IQ a�Q ^5M�OzegfRcyt�QGa�J
ORc}| Q ^5MPQ M
Y J*^gMdKdcA¡RfRQ ^5M�xFjOdJL^�LQ-Q*JJt�fIMdc�JL^�I #GJ*f_O�QLQ K=KdJL^�O�Y JLa�a�Q ^5M�Q-O=MGU LQ KbLQ QPY Q MdMTQELQ QLJJtAfIMTcAJL^yI
X F�`MLQ ONLQ KdF�MTcAJL^�ORQUOdQ KZQ*Q fRKZOXQFO=M�
>HRF*KGQ-OSO=Q ^_Y Q�
$¡ F ObLQ QdOdfRK�t FjY J
JLHaLQ KdF�MTcAJL^�ORQdO=QFO�O=Q KRQLQ fIKSOFI5r�Q MdMdQ
Y J
JLHaLQ KTF�Mdc�JL^9Q-O=M�MdKTF*ORfIcAMTQ3HRF*K�fR^$LQFY\[ F�^RULQ Y JL^5Mdc�^gfRQFtPO [ cA^I`�JLKda�F�Mdc�JL^_O-I�r�Q MdMdQ Y JLa�a"fR^RckYªF�Mdc�JL^
H.Q fIM �Q MTKdQXOIQ�M w H.Q�Y J*a�a"fI^RcnY F�MTcAJL^bH.JLc�^5M�F"H.JLcA^gM!JLf3ORQ�M w H>QPY JLa�a�fR^RcnY F�MTcAJL^bOIQXULKdJLfIH>Qjc�ORcA` 
`�f_O=c�JL^�O$[]c�^I`�JLK=abFBMTc�J*^_O\f I #GJLf�O�F*¡.JLK=ORJL^_OY Q MPF8O=H>Q-Y M!OIQ�Y JLa�a�fR^RcnY F�MTcAJL^�O F*^�ONt FX`MLQ OaLQ KTFBMTc�J*^�ORQ-O
OdQ KZQ*Q fRKZO ^IJ*M�F*a�a�Q ^5M�Y QFtAfRc�OIQCt F Y JLa�a"fR^RckYªF�Mdc�JL^�ORQ�ULKdJLfIH>Q"Q ^qQ ^}HIKbLQFO=Q ^5M�F�^gMPtAQ�a�LQFY F*^RcnO=a�Q
F*cA^_Odc$egfRQUt�Q-O�ObLQ abF*^5Mdc�egfRQFO-I

���� ����� ���������������� "!#� ��� $%���'&#��()�*$
^�K �F8Y Q¬F*f���MTQ-Y\[R^RJJtAJLULcAQFO�OIcnOdH.JL^RcA¡_t�Q-O�F*f��=JLfRK=O$[m[
fIc�OdfIKNt�Q-O�KbLQFOdQ F*f���LQ MdQ ^RORf�O�
 X QFO�Q ^5MTK=Q HRK=cnO=QFO

^$[m[aLQFO=cAMdQ ^5M�H_t�f_O�xF�KbLQ H F�K=MTcAK t�Q fRKSOgO=Q KRQLQ fIKSO�^ [ cAa�H.JLK=MdQ�J5xf�O F�^_Ogt�Q!a�JL^ROIQ�OdfRc}Q*F�^gM�F�c�^_O=c�t�Q-OgYFtAc�Q ^5MSO
H.J*MTQ ^gMdc�Q-tnOFI1Y�| ^�O$[ F8OSO=fRKdQ K�fR^RQ�¡>J*^R^RQXORckOdH.JL^Rc�¡Icnt�c´M�LQ�ORf OdQ KZQ
cnY Q�
 ckt$F*HRHRF*KTF � +´MP^aLQ-Y QFOZOTF*cAKdQ�egfRQPt�Q-O
OdQ KZQ*Q fRKZO�Y J
JLHyxQ KdQ ^gMzQ ^gMdKdQ Q f��/I
r�Q M=MTQ�O=MdKdf_Y MTfRK=Q�Y J1JLHaLQ KTF�^gMdQ�
5^RJ*f_OatD[ FMQ*JL^_O�F*HRH.QFt LQPfR^RQ 
 AB 4CAB 03>�.39:2;,*4 B DFB 01G B 6�0 D IbKG^RQP`MLQ OaLQ KTF MTcAJL^·ORQ�OdQ KRQLQ fRKSO!Q-O=M�fR^�ULKdJLfIH>Q�ORQ�OdQ KZQLQ fRKSO!F*HRH.QFt LQ-O DFB 03G B 6�0 D,
 AB 4CAB 0 ABbD I X Q-OaO=Q KZQ*Q fRKZO�`MLQ OaLQ KbLQ-OOdJ*^gM�KbLQ HRF*K=MdcnO�O=fRK�H_tAf_OdcAQ fRKZO�O=cAMTQ-O�egfRc+H.Q f�QLQ ^5M �Q MdKdQ"U�LQ JLULKdF*H_[RcAegfRQ a�Q ^5M�OIcnO=MTF*^5M�O-I5rN[ F*egfRQ�O=Q K 
QLQ fRK�`MLQ ONLQ KbLQ KdQ ^RO fR^*O=Q KRQ1ckY Q HRF*K=MdcnY f�t�c�Q K xF�fR^ Q ^_OdQ a"¡_tAQbORQ YFt�cAQ ^5M�O-I r�Q OdQ KZQ
cnY Q QFONM�t�Q�a �Q a�Q
H.JLfRK%MTJ*f_O�t�QFO�O=Q KZQ*Q fRKZO�ORQot�F¬`1LQ OaLQ KTF�Mdc�JL^yI � JLf1MTQ�KdQ e
f$�Q MTQGc�^�QLJ
egfaLQ Q�H F�K�fI^ Y-t�c�Q ^5M�QFONM�MdKTF*c´M�LQ Q�O=JLcAM
t�JbYªF t�Q a�Q ^5M H F*KUt�Q OdQ KZQ*Q fRK"cA^�QLJ
e
faLQ�
 O=JLcAM�
�H>J*fRK�a�F*^RegfRQ�O$[]c�^I`�JLK=abFBMTc�J*^_O�
�H F�KVt�F�Y J1JLHaLQ KTFBMTc�J*^
O$[]fR^�Q ^_O=Q a"¡_tAQ�ORQPOdQ KRQLQ fRKSOz`1LQ OaLQ KbLQFO�OdJ8tnt�ckY c´M�LQFO�H>JLfIKPKbLQ H.JL^ROIKdQ xF�t F�KdQ e
f$�Q MTQ I
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X F�`MLQ OaLQ KTFBMTc�J*^�ORQUOdQ KZQLQ fRKSOXQ-O=MGfR^qQ ^_OdQ a"¡_t�Q�ORQUOdQ KRQLQ fRKSOXKbLQ H F*KNMTckOzORF*^_O¬fI^qKbLQ-OdQªF�f LQ MdQ ^RORf�I
\stnO�O=JL^5MzKdQFtAc LQ-OPH F*KPORQ-OzK=JLfIMdQ fRKZOzQ MzORQFOot�c�F*cnO=JL^_O!H�[ w O=c�egfRQFO�OdfIckQ�F*^5M�fR^RQPY Q K=MTF*c�^RQXMdJLH>J8t�JLULcAQ8I X Q
^ S�`�KdQ HIKbLQFO=Q ^5MTQ t/[]c�^5MdQ KSY JL^R^RQ��1c�JL^ ORQ-OUO=Q KRQLQ fIKSO O$[ fI^RQ�`1LQ OaLQ KTF�Mdc�JL^yI X Q-OPYªF*KdF8Y M�LQ KdckO=Mdc�egfRQFO�ORQ�Y Q
ULKdF*H_[RQPOdJ*^gM�tAQFO�OdfIckQ�F*^5MTQ-Oy�

? X QFO�^RJ
Q fIO_OGOIQUY Q�ULKTF*H�[RQ�KdQ HIKbLQFO=Q ^5MTQ ^5M�t�Q-O�OdQ KZQLQ fRKSOz`1LQ OaLQ KbLQ-OFI
? X QFOzF*K��Q MdQFOzKdQ HIKbLQFO=Q ^5MTQ ^5M�t�Q-O�Y JL^I^RQ��1c�J*^_OGQ ^5MTKdQPtAQFOoOdQ KZQLQ fRKSO-I
? rN[ F Y fR^RQ�ORQFOXF�K��Q MdQFO�Q-O=M�Q�F8tAfaLQ Q�H F*K�t F�OIcnO=MTF*^_Y Q�egfRc ObLQ H F�KdQCO=QFO�ORQ f��}Q��
MTKbLQ a�c´M�LQ-OFI�r�Q MdMdQ
ORckO=MTF*^_Y Q�H>Q fIM"Q��1HRKdcAa�Q Kdt�Q·MTQ a�H�O�ORQ t�F�MTQ ^_Y Q 
�t�F�t�F*KdU*Q fRK ORQ ¡ F�^RORQ�
�t�Q Y J �fIMU| ^ F�^_Y cAQ K�

tAQb^RJLa�¡RKdQ O [ cA^gMdQ K=a�LQ ORc F*cAKdQ-O�JLf fR^RQ Y J*a"¡Rc�^RF*cnO=JL^ ORQ Y QFO�cA^I`�JLK=abF�Mdc�JL^�OFI�VXF*^_O MTJLf�OCt�Q-O
Y F8O�
 Q-tnt�QXHIKdQ ^IO�Q ^�Y J*a�HIMdQPt F�MTJ*H>JJtAJLULcAQ¬ORf�KbLQFO=QªF*f�OdJ*f_O }�dF8Y Q ^gMFI X F·ORckO=M�F�^_Y Q�Q ^5MdKdQ ORQ f��
^RJ
Q fIO_O�^$[ Q-O=MGH F8O�|&�1Q�
 Q-tntAQXH>Q fIMoQ*F�Kdc�Q K!O F*^�O�tAQ�MTQ a�H_O-I

? X Q�ULKTF�H_[RQXQFONM¬^IJL^-JLKdcAQ ^5M�LQ I � JLf1MTQFO�t�Q-O�t�c�F*cnO=JL^_ONO=JL^5M¬¡Ic�ORcAKdQFY MTcAJL^R^RQ-tnt�Q-OFI
? X Q�ULKTF�H_[RQXQFONM�Y JL^R^RQ��1Q8I:Y�^RJ*MTQ KPegfRQVY Q�ULKTF*H�[RQ�QFO=MzH.J*MTQ ^5MTc�Q-tntAQ a�Q ^5M�Y J*a�H_tAQ MFI
X FV| ULfRK=Q"¢JI´¢�ORJL^I^RQ�fR^3Q��IQ a�H�t�Q�O$[]fR^3ULKdF*H_[RQGORQ�O=Q KZQ*Q fRKZOP`1LQ OaLQ KbLQFOPKbLQ H F�K=MTckO�O F�^_O!H_tAf_OdcAQ fRKZO

Q
cntkt�QFO-I
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3 Distance estimée entre deux noeuds
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X Q�O=Q KZQ*Q fRK�`1LQ OaLQ KbLQzQFONMNtD[ Q ^gMdcAM�LQPORQ�¡ F8OdQzORQ�t F�`MLQ OaLQ KTFBMTc�J*^yI r¬[]QFO=M�fR^ OdQ KRQLQ fRK�egfRc:KdQ a�H�t�cAM%ORQ f��
K��J8t�QFO��

? Kz^�0��2 ��B�� AB ,CAB 0�9 � 6 B OaLQ-| ^Rc�HRF*K�ORQ f��3HRKdcA^_Y cAH F8t�Q-O!M �F8Y\[IQFOy�
¢JI�� D ?�M	�EK< K ?�I2J E IF5�G D G @LM $ EFM	GH&:D~�yr�Q MdMTQ�M �F8Y\[RQ�QFO=M�¡RF8ObLQ QCOdfRK�t�QdY JL^R^ F�cnOSOdF*^_Y Q�ORf ^�S�`

F�fRegfRQFt�QFO=M"F�MdMTF8Y\[aLQ t�QjOdQ KZQLQ fRKFI � J*fIMCO=Q KZQ*Q fRK�`1LQ OaLQ KbLQbHRF*K=MdcnY cAH>QExF�t/[ F*ORa�c�^RckO=MTKdF�MTcAJL^
OIQ�t�Fq`1LQ OaLQ KTF�Mdc�JL^yIgr�QFY c�Y JL^_O=cnO=MdQ-Q ^ t F}ULQFONMTcAJL^ ORQFO·ORc}��LQ KdQ ^5MdQFO�a�J
ORck|_YªF�Mdc�JL^_O�egfRQ
O=fR¡Rc´MCt�Q ^ S�`NI�\_^RcAMdc F8tAQ a�Q ^5M�
>MTJLf_OVt�Q-OVO=Q KZQ*Q fRKZO�H>J8OSOFxQ ORQ ^5M�t�F�a �Q a�Q�Q1fIQ ORf�^ S�`NI
r�QXOIQ Kd^Ic�Q KPQ-O=M�O=f��=Q MCxF"OIQFOPa�J1ORc}|~YªFBMTc�J*^_O�MdQFtkO!egfRQ�t�Q�KdF3�=JLfIM!O$[ fI^�^IJLf�QLQ F*f OdQ KZQLQ fRK
J*f�t�FEOdfRHRHIKdQFOZOdcAJL^ O$[]fR^�OdQ KZQ*Q fRK�Q��1cnONM�F*^5M�JLf F*fIMdKdQ8I KG^ HRKdJ*MdJ�Y JJt�Qbc�^5MTQ K sO=Q KRQLQ fIKSO
H.Q K=a�Q M�OIQGU�LQ KdQ KaY QFO�a�J
ORck|~Y F�MTcAJL^_O-I r�QGHIKdJ*MdJ�Y JJt�Q�QFONM!HRKbLQFO=Q ^5M�LQGO F*^_Oat F�OdQ-Y MTcAJL^�¢8Ii]_I

� I�� D ? M	�EK< K ? IK?B<>&:5�5�9KD GH<JEFM GH&:Do� X F"`MLQ ONLQ KdF�MTcAJL^3ORQ�OdQ KZQ*Q fRKZO¬QFONM�¡ F8ObLQ QPOdfRKot�FdY J
JLHaLQ�
KdF�MTcAJL^�ORQ�O=QFOaOdQ KRQLQ fRKSO-IRV�Q�Y Q�`;F*cAM�
5fR^ O=Q KZQ*Q fRK�`1LQ OaLQ KbLQzQFO=MNYªF*HRF*¡_t�Q�ORQ�Y JLa�a"fR^Ic�egfRQ K
FMQ*QFY�fI^�JLf�H_tAf_OdcAQ fRKZO�F*fIMTK=QFO�OdQ KZQLQ fRKSO-Iyr�Q MdMdQVY F*H F8Y cAM�LQXQ-O=MGQ��1H_tAJLcAM�LQ Q xFjt F�`�JLckOPH>JLfIK
F�ORa�cA^RcnONMTK=Q K�t�Fb`1LQ OaLQ KTF�Mdc�JL^�e
fIQ�H.JLfRK¬KdQ ^IORKdQ�ORQ-OPOdQ KRQ
cnY Q-O F*f���Y-t�cAQ ^5M�O-I X F Y JLa�a"f�
^IcnYªFBMTc�J*^3Q ^5MTK=QVO=Q KZQ*Q fRKZO¬Q-O=MzOaLQ MTF*cntkt LQ Q�O F*^_Oot�FjO=QFY MTc�J*^�O=fRckQ�F*^5MdQ8I

#zJLf_O�ONLQFO=c�UL^RJ*^_ObH F�K DFB 01G B 6�0 � AB ,CAB 0�9 � 6 B X Q�O=Q KRQLQ fIK ORJL^5M t�Q-K��JJtAQ OdQ�tAc�a�cAMdQ3F*f K �JJt�Q
U�LQ ^aLQ K=c�egfRQ I

?�
 ,&0��2 �:B D ��AB 7�9� � 6 B ONLQ-| ^Ic>H F�K�fR^ O=Q KRQ1ckY QGH F*K=MdcnY f_t�cAQ K0KdQ ^RORf xF fR^ Q ^�OdQ a�¡_t�QGORQ�Y-t�c�Q ^5M�OFIr�QCO=Q KRQ1ckY Q�Y JL^_O=MdcAMdfRQ"fR^RQ�O=HaLQFY c F8tAcnOdF�MTcAJL^�OIf O=Q KRQLQ fIKXU LQ ^aLQ KdcAe
fIQ8I$\st�QFO=M�cA^ROaLQ H>Q ^RO F*^5MXORQ-O
M��F8Y\[RQFO·U�LQ ^aLQ K=c�egfRQ-O�O$[]fR^ OdQ KZQLQ fRK·`1LQ OaLQ KbLQ8I # LQªF*^Ia�JLcA^_O�
�cnt!Q ^ fIMTckt�cnO=Q t�Q-O�OdQ KZQ
cnY QFO�^RJ*M�F�a 
a�Q ^5M�Y QFtAfRc�ORQVt F�Y JLa�a"fR^IcnYªFBMTc�J*^yI~r�QVOdQ KRQLQ fRK�OdHaLQFY c�F8t�ckObLQXH.Q fIM �Q MdKdQ fR^�MdKTF*ORQ K�r��XE���Y 

fR^�OdQ KZQ*Q fRK�OIQUY F8Y\[RQ�\_^gMdQ K=^RQ M�
>fR^�OdQ KZQ*Q fRKGORQ�^IQ)�oO¬J*f�fR^�OdQ KZQ*Q fRK�OIQUY JLa�H>JJOdF*^5M�O�t�JLU*c(
Y c�QFtkOFI}IkI]Q MSY8I

VXF*^_O�t�QoY F*ORKdQzORQoY Q MdMdQ LQ MTfRORQ 
1J*^�^RQoO [ cA^gM�LQ K=QFOSO=Q�H F8O�F*f OdQ KZQ
cnY Q�O=HNLQFY ck| egfRQzegfRQ¬H.Q fIM�K=Q ^RORK=Q
fR^RQX`MLQ ONLQ KdF�MTcAJL^�OIQUO=Q KRQLQ fIKSOFI #GJ*f_O�ONLQ-| ^IcnOSO=JL^_OGfR^RQX`1LQ OaLQ KTF�Mdc�JL^-ORQPO=Q KZQ*Q fRKZO�U�LQ ^NLQ K=c�egfRQFOoQ�F8t F�¡_t�Q
egfRQFtAegfRQVO=JLcAM�t�Q�OdQ KZQ
cnY Q�egf$[]QFtkt�QXK=Q ^RO&xF O=QFO�YFtAc�Q ^5MSOFI

���� � � � !�� � ()�) � � �� ! � ��� �)$ ()��� ������ ������ �� ! � ��� $%�����
& ��()� $

X F Y J1JLHaLQ KTFBMTc�J*^3ORQFO�OdQ KZQLQ fRKSOGORQUt F�`MLQ OaLQ KTFBMTc�J*^�O=Q MdKTF*OIfRcAM�Q-OSOdQ ^5MTc�Q-tntAQ a�Q ^5MzH F*K�t�Q fRK!`;F8Y f_tAM�LQ
ORQ�Y JLa�a"fR^RcAe
fIQ KFI
\stnO�JL^5MP¡>Q-OdJLcA^ ORQXH.JLf�Q*JLc�K�ORck�>f_OdQ K�ORQ-OPc�^I`�J*Kda�F�MTcAJL^_OgQLQ KSO�t/[]Q ^�OdQ a�¡_t�Q�J*f3fR^
OdJ*f_O�Q ^_O=Q a"¡�t�QPORQ-OO=Q KRQLQ fIKSOFI�r�Q-Y cI`;F*c´M%cA^gMdQ KRQLQ ^Ic�Kgt�QaY JL^�Y Q H1M�OIQ�Y JLa�a"fR^RckYªF�Mdc�JL^�ORQPULK=JLfRH.Q!egfRQ
^RJLf�O�HIKbLQFO=Q ^5MTJ*^_O!F*f·ORQ f��1cexQ a�QoY\[ F*HIcAMTK=Q8I5\stRQ-O=M LQ U5F t�Q a�Q ^5M0egfRQ-O=MTcAJL^·ORQoY JLa�a"fR^IcnYªFBMTc�J*^�H>JLcA^5M�xF
H.JLc�^5M%HIfRcnO=e
fIQ�
�LQ Q
c�ORQ a�a�Q ^5M�
 t�Q-O OdQ KZQ*Q fRKZO�OIJLckQ*Q ^5M �Q MdKdQ�Y F*H F*¡_tAQ�ORQNO [ F*ORKdQ-OSO=Q K�c�^IORckQ
c�OIfRQFtkt�Q a�Q ^5M
t�Q-OPfR^_OGF*f���F�fIMTK=QFOFI



l �������g�F��������� �5�
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: Exemple d’une diffusion initiée par le serveur à New York

 

Paris

Marseille

Munich

Amsterdam

Lille

Austin

Washington

4

10 3

8

3

33

4

2

TokyoBeijing

Phnom Penh

New York

5

@<ACBED�¢JI � ?  $�� $'? IK? $'?><>&:9 M;$'?L5 ?LD MIK?�" &:G	I:@C5�G D G 5�9K5

X FbORck�>f_O=c�JL^�O$[ cA^I`�JLK=abF�Mdc�JL^�O�OdQ�`;F*c´MzQ ^}fIMdcnt�ckOTF*^5MzfR^}F�Kd¡RK=Q�ORQ�KdQFY JLf�Q
KdQ a�Q ^5MXORQ"H.JLc�O�OGa�c(
^RcAa"fRa�I

 "!���!& '�� � *:��* ���X�6* �����E1 /<* �	� �@�����X������
��X���
=��
�� 1��
X [ F*K=¡RKdQ�ORQ�K=QFY JLf�Q
KdQ a�Q ^gM�Y\[RJLcnO=c�H.Q K=a�Q M¬OIQ�ORc}� f_O=Q KGORQFOGc�^I`�JLK=abFBMTc�J*^_O�FMQLQFYdt�QFOGFMQ�F*^5M�F*ULQ-O

OdfIckQ�F*^5M�Oy�
? KbLQ ORf_Y MTcAJL^ ORf Y J��fIM!ORQ�Y JLa�a"fR^RckYªF�Mdc�JL^�I X [ F*K=¡RKdQGQFO=M�YªF8tkY f_t LQ¬ORQ¬MdQFtkt�QzabF*^IcexQ K=Q xFdY Q�egfRQ�t�F
O=JLa�a�QXORQ-OzH.JLcAO_OPORQPOdQ-O¬F*K��Q MdQFOoOdJLc´M�a�cA^Rc�a�fRa�I

? KbLQ H F*KNMTc´MTc�J*^3ORQPt FCY\[ F*K=ULQ�O$[]fR^RQ ORck�>f_OdcAJL^ OdfIK�MdJLf_Oot�Q-O�^RJ1Q fRO_O-I
? O=fRHRHRK=QFOSO=c�JL^�ORf�Y JL^5MTK �JJt�QXO [ F*K=K��Q MGOIQUt�F"ORck�>f_O=c�JL^yI
? O=fRHRHRK=QFOSO=c�JL^�ORQFOoY w Y-t�Q-O
Y�HRF*K=Mdc�K�ORf�U*KTF*H_[IQ�ORQUOdQ KZQLQ fRKSOG`1LQ OaLQ KbLQFO)
 fR^�F*Kd¡IKdQ ORQ�K=QFY J*f�Q
KdQ a�Q ^5M¬ORQ�H.JLcAO_OGa�c�^Ic�a"fRa O

QFONM�YªF8tkY f_t LQ�H F*K�Y\[ F�e
fIQVO=Q KZQ*Q fRKzQ ^-fIMdcntAcnOTF�^gMNt/[ F8t�U*JLKdc´M�[Ra�QGOIQ�� $ G 5 � ��K=c hJq ��JLf t/[ F8t�U*JLKdc´M�[Ra�Q�ORQ
� $ 9 @��FE�H ��� K=f h8l ��I*#GJ*f_OzF*HRH.QFt�J*^_O�Y Q M¬F�Kd¡RK=Q � 0���0 B 4 B 4�9��6 D 9�2;,�IX F |RULfRKdQ�¢JI � ORJ*^R^RQ t/[ F*Kd¡RK=Q·ORQbK=QFY J*f�Q
KdQ a�Q ^5M�ORQ�H.JLcAO_O�a�cA^Rc�a"fIa O�OIQ tD[ Q��IQ a�H�t�Q�ORQ�U*KTF*H_[IQ
HRKbLQFY;LQ ORQ ^5M�YªF8tkY f_t LQXFMQLQFYUt/[ F8tAULJLKdc´M�[Ra�QzORQ ��K=c�a�I

#GJLf�O�F*HRH.QFtAJL^_O�>_0���0 B 4 B 4�9��6 D 9�2;, � 257J> � O$[]fR^EO=Q KZQ*Q fRK�t/[ F*Kd¡RK=QPY JL^_ONMTc´MTfaLQ ORQdO=QFO�QLJLckOdc�^�OORQXHRK=Q a�c�Q K!Q MPOIQ f��1cexQ a�QX^IckQLQ F*f-O F*^_O�tD[ F�Kd¡RK=Q�ORQXORc}� f_O=c�JL^�I&�@JLfRKPH.JLf�QLJ*c�K�`;F*cAKdQ�OIQ�t F�ORc}� f�Odc�J*^
OdfIK t/[ F*Kd¡IKdQqORQ�ORck�>f_OdcAJL^$
�fR^ OdJ*a�a�Q MbORJLcAM Y JL^I^ F � +AMdKdQ�OdQFO Q*JLcnO=c�^_ObORQqHRK=Q a�c�Q K�^RckQ*QªF*f�I ��J*fRK
H.JLf�QLJ*c�K�`;F*cAKdQ"ORQ-O�K=QFY JL^�| ULfIKTF�Mdc�JL^_OXQ ^@Y F8O�ORQ·H F*^R^RQ 
�fR^ OdJLa�a�Q M�ORJLc´M�Y JL^I^ F � +AMdKdQ�O=QFOPQLJLckOdc�^�O
ORQ�ORQ f��1cexQ a�Q�^RckQ*QªF*f�I*#GJLf_O�Q*Q KdK=JL^_O�t/[]c�^5M�LQ K��Q M�ORQPY QFOGF*K=¡RKdQ-O�tAJ�Y F*f�� O F*^_Oot FCO=QFY MTc�J*^�O=fRckQ�F*^5MTQ I
X FC| ULfRK=Q�¢8I{W�HRKbLQFOdQ ^5MTQdtD[ F�Kd¡RK=QXORQ�ORck�>f_OdcAJL^ t�JbYªF t$ORf�OdQ KRQLQ fRKjxF ��F*KdckOFI
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KG^RQz`1LQ OaLQ KTF�Mdc�JL^�ORQ�OdQ KZQLQ fRKSOPH.Q f1M LQ QLJJtAfRQ KOdfRc´MTQ�xFUY Q KNM�F*cA^_OjLQ Q�LQ ^RQ a�Q ^gMSOFI_r�Q MdMdQ�LQ QLJJtAfIMTcAJL^ O=Q

MTKdF*ORfRc´M�H F*K�t�F"a�J
ORck|_YªF�Mdc�JL^ OIfE^ S�`9Q MzORQPt/[ F*K=¡RKdQXORQ�ORc}� f�Odc�J*^3H F*KoY JL^�ObLQ egfRQ ^5MMI
KG^IQ�`MLQ ONLQ KdF�MTcAJL^�OIQaO=Q KZQ*Q fRKZO%QFONM Y F*KTF Y M�LQ KdckObLQ Q�H F*K�fR^d,y6�� AB 032 4 B G B 0 D 9:2;, e
fIcbO=Q KNM�xF�O=MTK=f_Y MdfRKdQ KOdJ*^ LQ-Q*JJt�f1MTc�J*^yIgKG^IQ�`MLQ ONLQ KdF�MTcAJL^ FMQ*QFY�fI^RQ�Q*Q KZOdc�J*^ c�QFONMbOaLQ-| ^RcAQ-H F*K OdJL^ ULKTF�H_[RQ�ORQ OdQ KRQLQ fRKSO
`MLQ OaLQ KbLQ-O�^ S�`��Q M�OdJL^�F*Kd¡IKdQ�ORQ�ORck�>f_O=c�JL^3Y¬V� I
\st1`;F�fIMgOTFMQ*JLc�K�e
fIQ!MTJLfIMdQ�Y J*a�a"fI^RcnY F�MTcAJL^�Q ^gMdKdQ�O=Q KZQ*Q fRKZO0QFO=M%HRKbLQ-Y;LQ OaLQ Q�H F*K%fI^�Q ^_O=Q a"¡_tAQ!ORQ!MdQFO=MSO
ORJL^5M�t FCY JLa�H F*KTF�cnOdJ*^3ORQFOz^gfRa�LQ KdJJOPOIQPQ*Q KZOdc�J*^�ORQPt�F�`MLQ OaLQ KdF�MTcAJL^yI1\stnOP`;F*fIM�egf$[]cntkO�F*HRH F*KNMTcAQ ^R^RQ ^5M
xF�t Fqa �Q a�Q QLQ KSOdcAJL^ ORQ3`1LQ OaLQ KTF�Mdc�JL^ H.JLfRK�H.JLf�QLJ*c�K�Y J*a�a"fI^Rc�egfRQ KFI�VXF*^�O�t�Q YªF O Y JL^5MTKdF*c�K=Q�
%ORQ-O
HRK=J�Y;LQ ORfRK=QFOzORQ�a�ckOdQ xF��=JLfRKPOIQPQ*Q KZOdc�J*^�OdJ*^gM�t�F*^_Y;LQ QFO-I
#GJ*f_O%HRKbLQFOdQ ^5MTJL^_O�ORF*^_O Y Q MdMdQ�OdQ-Y Mdc�JL^CtD[ Q ^_OdQ a"¡_tAQ�ORQ-OdLQ-QgLQ ^IQ a�Q ^5M�O�egfRc
`�JL^5MVLQ-Q*JJt�fIQ K t�Fz`MLQ OaLQ KTFBMTc�J*^
F*cA^_Odc$egfRQUt�Q fRKPULQ-O=MTcAJL^yI

 "!�� !& � ��1��1��� � � 5�./����&1G� 
N��� �X�����)365��� 5�.* �+� 
���� �X���I�.*0/��21�* �
X QFO LQ-Q�LQ ^RQ a�Q ^5M�Oze
fIc@H.Q f�QLQ ^5M�YªF*f�OdQ K�t F"a�J
ORck|~Y F�MTcAJL^ ORf�^ S�`&OdJL^5M�t�Q-O�O=fRckQ�F*^5MSOF�

? � �F2;65.o4 / 6�, DFB 01G B 6�0 � � f F*^RO fR^�^RJLf�QLQªF�fdOdQ KZQ*Q fRK�O [ F3�=JLfIMdQPxF�t�F�`1LQ OaLQ KTF�Mdc�JL^$
 fR^�^IJLf�QLQ F*f^RJ
Q fIO�ORJ*cAM �Q MTKdQPY KbLQ;LQ O F*^�O�tAQU^�S�` OIQ�MdJLf_Oot�Q-O�OdQ KZQLQ fRKSO-I

? �y6�����0 BbDMD 9�2;, 4 / 6�, DFB 01G B 6�0 �/KG^EO=Q KZQ*Q fRK¬H>Q fIM �Q MTK=QdOdfIHRHRKdcAa�LQ ORfqU*KTF*H_[IQVO=JLcAM�OdfRc´MTQ xF
fR^IQ�OaLQ `;F*cntkt F*^_Y Q�OdJLc´M�OdfRc´MTQ xF�fR^RQ�OaLQFY cnO=c�JL^�Q��
MTQ Kd^RQ I5r�Q M=MTQ�a�J
ORck|_YªF�Mdc�JL^3ORJ*cAM"�Q MdKdQ�KbLQ H.Q K 
Y fIM�LQ QVO=fRKot�QFO�^ S�`9ORQXMTJ*f_Oot�QFO�O=Q KRQLQ fIKSOFI
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? � AB 
 >~9 � � >~,�7 B 4 / 6�, DFB 01G B 6�0 � X F8abF Y\[Rc�^RQ JLfpt�Q HRKdJbY Q-OSO=f_O e
fIcC[aLQ ¡.Q K=ULQ&t�Q OdQ KZQLQ fRK
H.Q f�Q*Q ^5M �Q MdKdQ�a�JLa�Q ^5M�F*^aLQ a�Q ^5M�F*KdK��Q M�LQFOFI$��JLfRK�F OSOdfIKdQ KPt�F Y JL^5Mdc�^gfRcAM�LQ"ORf�OdQ KZQ
cnY Q�
5tD[ F*K=¡RKdQ
ORQ-ORc}� f�Odc�J*^ OIJLcAM��Q MTKdQ�a�J1ORc}|NLQ8I�S1c�t F}OaLQ `;F*cntkt F*^_Y Q QFONMbHRF8OSOdF*U_xQ K=Q�
0QFtkt�Q O=Q KTF OdfRc}Q
c�Q3O$[]fR^
KbLQ-QLQ cnt�ORfEO=Q KRQLQ fIK�OaLQ `;F�cntnt�F*^5M�
_O=c�QFtntAQ�QFO=M¬OaLQ-|R^RcAMdckQLQ 
:QFtntAQPOdQ KdF O=fRckQ
c�Q H F*KzfR^RQVOdfRHIHRKdQ-OSOdcAJL^
ORf�OdQ KZQ*Q fRKzOaLQ `;F�cntnt�F*^5MMI

? � AB 
 >~9 � � >~,�7 B 4 / 6�,$ABK� AB � B ,;.�4�6 0 ABbDFB >~6 D 2;6 D�� �F>~7 B ,/.��br�Q M�LQ-Q�LQ ^RQ a�Q ^5M�H.Q f1M0Q a�H �QFY\[RQ Kt�FjY JLa�a"fR^RckYªF�Mdc�JL^3Q ^gMdKdQ fR^RQ JLf�H_t�f_O=c�Q fRKSOzH F*cAKdQFO�ORQUOdQ KZQ*Q fRKZOFI \st�H.Q f1M¬a �Q a�Q�F*¡.JLfIMTcAKdxF
fR^IQ HRF*K=MdcAMTcAJL^3ORf-KbLQ-OdQ F*fyI:\st�QFONM¬F�f_OSO=c@egfRQ-O=Mdc�JL^�ORQ�a�J
ORc}|~YªF�Mdc�JL^bORQPt/[ F*Kd¡RK=QXORQ�ORck�>f_O=c�JL^yI
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0 ABbDFB >~6��/r�Q M LQ-QgLQ ^RQ a�Q ^5MzMTJLf_Y\[IQVtAQFO�F*K��Q MTQ-OGOIfE^ S�`NIV�Q-O�Y\[ F�^RULQ a�Q ^5MSO¬ORQ KdJLf1MTQUY JL^ROIfRcnO=Q ^5M xF�ORQFOGKTF3�=JLf1M�OzJLf�O=fRHRHRK=QFOZOdc�J*^_O�ORQUt�cAQ ^_O�O F*^�O�t�Q
^ S�` F*c�^�Odc%egf$[ xF�OIQFOPY\[ F*^RU*Q a�Q ^5M�O ORQ·ORcnONM�F*^�Y QFO c�Y\[RF*^RULQ a�Q ^gM ORQ-O�H.JLcAO_OXORQFO F*K��Q MdQFO ORf
^ S�`gf I

#GJLf�O�Y-t F8OZOdJL^�O�tAQFO LQ-QgLQ ^RQ a�Q ^5M�OGQ ^�ORQ f	��YªF�M�LQ ULJLK=c�Q-Oy�
¢JIzW Q�LQ ^RQ a�Q ^5M�OXH F8OZOTF*U*Q KSO���r�QCOdJ*^gM¬ORQFO�LQ-Q�LQ ^RQ a�Q ^5M�O�ORJL^5M�tAQFOGQ-�>Q M�O�OdJL^5MXORQVY JLfIK=MTQ�ORfRKbLQ Q
c�c�^I`MLQ Kdc�Q fRK xF l8�ba�cA^ f�MdQFtkO�egf$[ fI^RQ�OaLQ `;F�cntnt�F*^_Y Q�egfRc Q�F��Q MTKdQ�KbLQ H F�KbLQ Q�ORF*^_O�tAQCY JLfIK=M�MdQ Kda�Q�

fR^�Y\[ F*^RU*Q a�Q ^5M�a�JLa�Q ^5M�F*^aLQ OIQ�KdJ*fIMTQ IkI}I Q M�Y I X QFOGa�J
ORc}|~YªF�Mdc�JL^�O!egf$[ cktnOzHRKdJ
ORfRckOdQ ^gM�OdfIK�t�Q
^ S�`9^RQPOdJL^5MzH F8O�OaLQ | ^Rc´MTckQ*QFO-I

� IzW Q�LQ ^RQ a�Q ^5M�OXOaLQ | ^RcAMdcA`:Oy��r�QCO=JL^5MXORQFO�LQ-Q�LQ ^RQ a�Q ^5M�OXMTQ-tnO¬egfRQdt�Q KTF3�=JLf1M�O$[]fR^}^RJLf�QLQªF�f O=Q K 
Q*Q fRK)
�t�F OdfRHRHIKdQFOZOdcAJL^ OaLQ | ^Rc´MTckQ*Q·O$[ fI^ O=Q KZQ*Q fRK-I X Q-O a�J
ORck|~Y F�MTcAJL^_O�egf$[]cntkOXHRKdJ
ORfRckOdQ ^gMUO=fRK
tAQU^�S�`&O=JL^5MGOaLQ-| ^Rc´MTc}QLQFO-I
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S1fRKjt�Q-O�YªF*KdF8Y M�LQ K=cnO=Mdc�egfRQ-O�OIQFO�LQ-Q�LQ ^RQ a�Q ^5M�O Y cAM�LQFO�Y c _ORQ-OSO=f_O�
0Q M O=fRcAMdQ@xF ORQ-O&LQ MTfIORQFO�a�Q ^aLQ Q-O

O F*^�O�Y QPOdQ ^�O ��� F Yª£�q ��
R^RJLf�O�`;F�cnOdJ*^_O�t�Q-O�[ w H.J*M�[yxQ-OdQ-O�OdfIckQ�F*^5MTQ-OF�
? X QFO�OaLQ `;F*cntkt F*^�Y QFO�ORQ�abF8Y\[Ic�^RQ-O�O=JL^5MzKTF*K=QFOVc�`�KbLQ egfRQ ^�Y QdO=fRHaLQ Kdc�Q fRKdQ xF�t F�O=Q a�F*c�^RQMf I
? X QFOoY\[ F�^RULQ a�Q ^5MSOGORQ�K=JLfIMTQ�ORQPY JLa�a�fR^RcnY F�MTcAJL^ O=JL^5MGH.Q f-`�KbLQ egfRQ ^5M�O-I
? X QFO@LQ Q�LQ ^RQ a�Q ^gMSO·e
fIc�Y JL^IORfRcnO=Q ^5MExFqORQ-O�Y\[ F*^RULQ a�Q ^5M�O·OaLQ-|R^RcAMdcA`:O�OIf ^ S�` O=JL^5M·H>Q f `�KbLQ�
egfRQ ^gMSOFI
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r�JLa�HIMTQ�MTQ ^
f�ORf Y F*KTF Y MMxQ KdQzc�^_Y Q KNM�F*cA^�Q M�H F8OSOdF*ULQ K�ORQ�Y Q K=MTF*c�^_O�LQ-QgLQ ^RQ a�Q ^5M�O)

MdKTF*c´MTQ KtD[ LQ Q�LQ ^RQ�

a�Q ^5M%cAa�a�LQ ORc�F�MTQ a�Q ^5M@F*HRKFxQ-O O=JL^·F*HRH F�KdcAMdc�JL^�^$[]QFONM�H F8O�Q ^�Q
cnOdF*ULQªF�¡_t�Q I � KdJLckO+^Rc}QLQ F*f���ORQ!KbLQªF8Y MTc�J*^
OdJ*^gMGHRKbLQ-Q
f_Oy�>fR^ 
 2;,�78.39:2/,�, B � B ,;. 4 B�DFB 7J2;6�0 D QFO=MGHRK=JLH>J8ObLQ�F | ^�O [ F8OZOdfRK=Q K�t F�Y JL^5Mdc�^gfRcAM�LQ�ORQ
OdQ KZQ
cnY Q�ORF*^_Oot�Q�Y F8O�O$[ fI^RQ�ONLQ `;F*cktnt�F*^_Y Q¬H F8OSOdF*U_xQ KdQ
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ORc}|~YªF�Mdc�JL^�O�OaLQ | ^RcAMdckQ*QFOFI
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X Q�`�J*^_Y Mdc�JL^R^IQ a�Q ^5M�ORQoOdQFY JLfRKZOaY JL^_Y Q Kd^RQ�t�Q-O�LQ-Q�LQ ^RQ a�Q ^5M�O�OIQ�M w H.Q�ONLQ `;F*cktnt�F*^_Y Q-OFI � f F�^ROjt/[]fR^

ORQ-O�OdQ KZQ*Q fRKZO�^RQ KbLQ H.JL^RO�H F8OzQ MGe
f [ JL^�Odf_O=H>Q-Y MdQCOTF�ONLQ `;F*cktnt�F*^_Y QXJ*f�t F·OaLQ `;F*cntkt F*^_Y Q�O$[]fR^qORQ-O�LQ-t LQ�
a�Q ^5M�O�ORf�KbLQFOdQ F*f$
�ORQFO�HRKdJbY;LQ ORfRKdQ-O%ORQ�ULQFONMTcAJL^�ORQ�OaLQ `;F�cntnt�F*^_Y QFO�OdJL^5M�t F*^�Y;LQ Q-O+Q M t�Q�`�JL^�Y MTcAJL^R^RQ a�Q ^5M
ORQ�O=QFY JLfRKSOPQ-O=MPK=QFONM�F*fRKbLQ8I VXF�^_O�t�Q�YªF OPJLf t�Q�OdQ KZQLQ fRK�OaLQ `;F�cntnt�F*^5M�ORJLcAM�HRK=JLH F*ULQ K!fR^RQ¬c�^I`�JLK=abFBMTc�J*^$

t�QPO=Q KZQ*Q fRKGegfRc@F�OaLQ-Y JLf�QLQ KNM�OTF·OaLQ `;F*cntkt F*^_Y Q�OdQUY\[ F*K=ULQ�OIQVt�F·HIKdJLH F�ULQ KCxF OdF�H�t F8Y Q8I X F | U*fRKdQ·¢JIm]
a�JL^5MTKdQ�Y Q M=MTQ HRKdJbY;LQ ORfRKdQ�Q ^�OdF8Y\[ F*^5MGe
fIQVtAQ�OdQ KRQLQ fRKjxF� 9 @LM G D�QFONM�tD[ cA^RcAMdc F�MdQ fRK�ORQPt F"ORc}� f�Odc�J*^yI

�@254�9 � 7J>�.19�2;, D�� 257J> ��BbD
X QFO�a�J
ORc}|~YªF�Mdc�JL^�O�OaLQ | ^RcAMdckQ*QFOPQ MoY QFtkt�QFO!`;F�cnOTF�^gM�OdfRc´MTQ xF�ORQFO�OaLQ `;F*cntkt F*^�Y QFO�KbLQ H F*KTF�¡_t�Q-OPO F*^_Oot�Q

Y J*fRK=M�MTQ Kda�QXH>Q f�QLQ ^5M �Q MTKdQ�Q � Q-Y MTfaLQ QUt�JbYªF8tAQ a�Q ^5MMI_r�QFY c�H.Q K=a�Q M�ORQ�KbLQ H.JL^ROIKdQ�KTF*HIc�ORQ a�Q ^gMCxF�ORQ-O
Y\[ F*^IULQ a�Q ^5M�ONOTF*^_O�FMQLJLcAKPxF�F�MdMdQ ^RORK=Q¬fR^ Y\[ F*^RULQ a�Q ^5M!UJtAJL¡ F8t ORQ�QLQ KSOdcAJL^yI�r!F�H.Q K=a�Q M LQ ULF8t�Q a�Q ^gM
O$[ LQ-Q
cAMdQ K�ORQFOaY\[ F*^RULQ a�Q ^5M�O!ORQ�QLQ KSOdcAJL^ egfRc;OdJL^5M�U LQ ^aLQ KTF8tAQ a�Q ^5M�Y J��fIMTQ f���H.JLfRK�OIQFO�a�J
ORck|~Y F�MTcAJL^_O
ORQPY J*fRK=MdQ OIfRKbLQ Q8I
X QFO�a�J1ORc}|~YªFBMTc�J*^_O�tAJ�Y F8t�Q-O�Y J*^_OdckO=MTQ ^5M�xF tAQFOXQ-�>QFY MTfRQ KVO=Q f_tAQ a�Q ^5M F*f ^Rc}QLQªF�f ORQ�tD[ F�Kd¡RK=Q�ORQ�ORcA` 
`�f_O=c�JL^ tAJ�Y F8t:ORf OdQ KRQLQ fRK�Q ^-egfRQFONMTc�J*^yI~r�Q-Oza�J
ORck|~Y F�MTcAJL^_O�OdJ*^gM�K=Q H.JLK=M�LQ Q-OPO$[ fI^RQXabF�^RcexQ KdQ�7J2'�CAB �0 B ,/. B O=Q f_tAQ a�Q ^5M"F�f���QLJLckOdcA^_O�ORQ�HIKdQ a�c�Q KX^RckQ*QªF*f�I r¬[]QFONM�xF-ORc�K=Q�egfRQ t�F-a�J
ORck|~Y F�MTcAJL^}QFONMdO=JLcAM
Q ^IKdQ U*cnO=MdKbLQ Q�Y\[RQ

�
�NMTJ*f_OS��tAQFO�OdQ KZQ*Q fRKZO�Y JL^_Y Q Kd^aLQ-O�O=JLcAM!e
f [ Q-tnt�Q¬^RQ�t/[]QFONM�H F8OFI~r Q-O=MzfR^RQXJLHaLQ KTFBMTc�J*^

F�MdJLa�cAegfRQ8I
��KdQ ^RJL^_O�t/[]Q��1Q a�H_tAQXO$[ fI^�F3�=J*fIMzO$[ fI^�^RJ*f�QLQ F*f�O=Q KZQ*Q fRK-I � f F�^RO-cnt w F·fR^�^RJLf�Q*QªF*f�OdQ KZQLQ fRKze
fIc
QLQ fIMg�=JLc�^ROIKdQ�t�F�`1LQ OaLQ KTF�Mdc�JL^$
Icnt$ORQ abF�^RORQ�OdJ*^�F3�=J*fIMCxF�fR^�OIQFOoOdQ KZQLQ fRKSOGORQPt F�`MLQ ONLQ KdF�MTcAJL^��_t�Q�O=Q K 
QLQ fRK�ORQVY JL^5MTF8Y M�c�t�Q H_tAf_O¬HRK=J�Y\[IQ1fUI X QdO=Q KRQLQ fIKXORQdY JL^5M�F8Y M�ORc}� f_O=Q�
.O$[]fR^RQ"a�F*^RcexQ KdQPY JJ[aLQ K=Q ^5MTQ 

t�Q�a�Q-OSOTF�ULQ�O$[ F3�=JLfIM xF O=QFO�QLJ*cnOdcA^_O�ORQ�HIKdQ a�c�Q K�^Rc}QLQªF�fyI�S1c t�Q"a�QFOZOTF*ULQ�Q-O=M F8Y-Y Q HIM�LQ�H F�K�MTJLf_O)
yt�Q
^RJLf�QLQªF�f�OdQ KRQLQ fRKXQFONMXF3�=JLf1M�LQdY JLa�a�Q�`�Q fRcktntAQ ORF*^_O�tAQFO¬F*Kd¡RK=QFO�OIQ�ORc}� f_O=c�JL^�t�JbYªF*f	��ORQFO�OdQ KRQLQ fRKSO
c�a�H_tAc�egfaLQFO-I
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fIQ Kyt�FP`�KbLQ egfRQ ^_Y Q�ORQ�Y\[ F*^RU*Q a�Q ^5M+OIQ�Q*Q KZOdc�J*^�ORfV^ S�` 
MY Q M=MTQ�HRKdJbY;LQ ORfRKdQ0H.Q K=a�Q M
ORQ�ULK=JLfRH.Q K�H_t�f�Odc�Q fRKSO�a�J1OIck|~Y F�MTcAJL^_O!OaLQ | ^Rc´MTckQ*QFOzQ MzORQPt�J*^RULfRQ�ORfRKbLQ Q H>J*fRK�YªF8tkY f_tAQ K�tAQ ^IJLf�QLQ F*f
^ S�` Q M�ORc}� f�OdQ KUxF�MdJLf_O�tAQFO�O=Q KZQ*Q fRKZOGOIQ�t F�`MLQ ONLQ KdF�MTcAJL^ t F"^RJ*f�QLQ-tnt�Q�QLQ KZOdcAJL^-ORf�^�S�`aI_KG^-^RJ*f�QLQ-t
F*K=¡RKdQ�ORQ�ORc}� f_O=c�JL^3Q-O=MGQ ^_O=fRcAMdQPYªF8tkY f_t LQ8I
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� JLf_O�tAQFO�O=Q KZQ*Q fRKZOX`1LQ OaLQ KbLQFOXQ ^�QLJLcAQ ^5M F*f�`�fRK¬Q M xFba�QFO=fRKdQdt�Q fIKSO�a�J1OIck|~Y F�MTcAJL^_Oot�JbYªF8tAQFO¬F*f S_r��dI
X QqS�r�� Y F8tnY f_t�Q-F*f `�fRK·Q M�xF a�Q-OdfRK=Q�fR^ M�F*f	� ORQ�OaLQ ULKdF*O F�Mdc�JL^ ORQ�t/[ F*Kd¡IKdQ3ORQ�ORck�>f_O=c�JL^yI�YGf
ORQ-tRxFqO$[]fR^ Y Q KNM�F*cA^&OdQ fRcnt�
+cnt�OaLQFY c�ORQ tAQ Y\[ F*^RU*Q a�Q ^5M·ORQ QLQ KSOdcAJL^ Q M·ORc}� f�OdQ t Fq^IJLf�QLQ-tntAQ QLQ KSOdcAJL^
QLQ KSO!MdJLf_ONtAQFOaOdQ KRQLQ fRKSOPORQ�t F `MLQ OaLQ KdF�MTcAJL^yI�r�Q KNM�F*cA^_ONO=Q KRQLQ fIKSO�H>Q f�QLQ ^5M�^RQ¬H F O!KdQ-Y Q-Q*JLc�Kat/[]JLKdOIKdQzORQ
Y\[ F*^IULQ a�Q ^5M�ORQ�QLQ KSO=c�JL^�H>J*fRK�ORQFO0KdF*cnO=JL^_O�O$[]cnO=JJt�Q a�Q ^gM%JLf·ORQPOaLQ `;F�cntnt�F*^_Y Q8I8r�Q MjLQ MTF�M�OdQ KTF�ONLQ MdQFY M�LQ
t�J*KSO%ORQ�tD[ LQ M�F*H.Q�O [ F8Y-Y JLK=O O=fRKgt F�QLQ KZOdcAJL^·ORf ^�S�`qe
fIcRHRKbLQ-Y8xQ ORQzMdJLfIMdLQ-Y\[ F*^RU*QPO$[ cA^I`�JLK=abF�Mdc�JL^�Q ^5MTK=Q
OdQ KZQ*Q fRKZOFI

X Q�Y\[RJ*c(��ORf S_r�� 
 X F�ULQ-O=Mdc�JL^�ORQ�t F�ONLQ `;F*cktnt�F*^_Y Q�ORf3S_r�� 
�tAQ�KbLQ-Q*Q ckt.O [ fR^ S_r��TO=JL^5M�OIcnOSY fIM�LQ-O
Q ^�OaLQ M�F*ckt$O F*^_O ��� F Yª£�q���I*#GJ*f_O�Q ^�F1Q*JL^_OzHRKbLQ-OdQ ^gM�LQo�=f_ONMTQPt�QXHIKdc�^�Y c�H.Q8I
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� Q-t�egf$[ J*^�tD[ F�HRKbLQ-OdQ ^5M�LQ�HRKbLQFY;LQ ORQ a�a�Q ^5M�
~t�F�`MLQ OaLQ KTFBMTc�J*^3ORQ�OdQ KZQLQ fRKSOGF�¡>Q-OdJLcA^3ORQXORc}� f_O=Q KPORQ-O
c�^1`�JLKda�F�MTcAJL^_OQLQ KZO�tD[ Q ^_OdQ a"¡_tAQXJLf-fR^�O=JLf_O�Q ^�OdQ a�¡_t�Q�ORQ-O�O=Q KZQ*Q fRKZOFI�r�QFY c5OdQ�`;F*cAM�O=QFtAJL^-fR^�F�Kd¡RK=Q
ORQ"OIck�>f_OdcAJL^�egfRc@QFONM�
 Q ^q`;F*cAM�
:fR^}F*K=¡RKdQ�ORQ"KdQ-Y JLf�Q1K=Q a�Q ^5MXORQ�H>JLcAO_O¬a�c�^Ic�a"fRa�YªF8tkY f_t LQ�xF t/[ F*c�ORQ
O$[]fR^�F8t�ULJ*KdcAMS[Ra�Q8I X J*KSOdegf$[]fR^ OdQ KZQLQ fRK�`MLQ OaLQ KbLQVc�t F�O=JLfRKZY Q1f Q*Q fIM�ORck�>f_O=Q K�fR^�a�Q-OSOdF*ULQ�
�t�F�HRKdJ*H F*U5F�
MTcAJL^·ORf�a�Q-OSOTF�ULQ�O=Qz`;F�cAM�O$[]fR^RQza�F*^RcexQ KdQPKbLQ H F*KNMTcAQ8I X F�OdJLfRKZY QzORck�>f_O=Q�tAQPa�Q-OSOTF�ULQ�QLQ KZONO=QFO�QLJLckOdc�^�O
O F*^�O�t/[ F*K=¡RKdQ ORQ�OIck�>f_OdcAJL^�egfRc�
;Y\[RF8Y fR^}O [ Q f�� 
�t�Q HRK=JLH F*ULQ xF O=JL^�MdJLfRK�Q*Q KZO�OdQ-O�QLJLckOdcA^_OGQ���Y Q H1M�LQ
Y Q-t�fRc OIJL^5M�ckt�Q
c�Q ^5M�OIQzK=QFY Q-QLJ*c�Kt�QPa�QFOSOdF*ULQ 
-�=f_Odegf$[ xF�F�KdKdc}QLQ K�F�f���`�Q fIcntntAQFO%OIQ�tD[ F�Kd¡RK=QPORQ�ORck�>f_OdcAJL^yI
VXF*^_Oat�Q�YªF8O�ORQFO�a�J
ORck|_YªF�Mdc�JL^_OgtAJ�Y F8t�Q-O�
gcnt:Q-O=M!egfRQ-O=Mdc�JL^3O$[]fR^RQGORck�>f_O=c�JL^ Y JJ[aLQ KdQ ^gMdQ8I_�X^bORJLcAM�U5F�
KTF�^gMdc�K�t�F·KbLQFY Q HIMdc�JL^�Q-�>QFY MTckQ*Q�OIQFOza�J
ORck|_YªF�Mdc�JL^_O�ORf�^ S�`9Q MGF�M=MTQ ^IORKdQ ORJL^_Y�ORQ-O¬F Y egfRcAM=MTQ a�Q ^gMSO
ORQPt F"HRF*K=MzORQ-OzKbLQFY Q HIMdQ fRKZOFI
VXF*^_Odt�Q Y F8O"O$[]fR^�Y\[ F*^IULQ a�Q ^5M·ORQ Q*Q KZOdc�J*^$
 t�F�ObLQ abF*^5Mdc�egfRQ ORQ t�F�ORc}� f�Odc�J*^ QFONM·H_t�f_O�KdQ-t �F8Y\[aLQ Q
HRfRckOdegf$[]JL^�MdJJtexQ KdQUt F·^RJL^qKbLQFY Q HIMTcAJL^qORf�a�Q-OSOTF�ULQ�ORQVY\[ F*^RU*Q a�Q ^5M�ORQUQLQ KSOdcAJL^qH F�K¬egfRQFtAegfRQFO�O=Q K 
QLQ fRKSO-I
V�Q�Y Q�`;F*c´M�
>^RJLf_O�ORckO=MTcA^RULfRJ*^_OXORQ f	��ObLQ abF*^5Mdc�egfRQFO xF t F ORc}� f�Odc�J*^}O$[ cA^I`�JLK=abF�Mdc�JL^�O F*^_O�tAQ ^�S�` �
r�JJ[aLQ KdQ ^gMdQXQ M�KdQFt �F8Y\[aLQ Q8I #zJLf_O�KdQ MdKdJLf�QLQ K=JL^_O�Y QFO!ORQ f��b^RJ*MTcAJL^_O�H_t�f�O�Q ^bONLQ MTF*cnt>F*f Y\[ F�HRcAMdKdQGMdKdJLckOFI
X F�OIck�>f_OdcAJL^-O$[ cA^I`�JLK=abF�Mdc�JL^�`;F*cAM�cA^gMdQ KRQLQ ^Ic�KzfR^RQ ^RJ*MTcAJL^-H_t�f�OzU�LQ ^aLQ KTF8tAQ egfRc�Q-O=M�Y QFtkt�QXORQUt F�Y JLa 
a"fR^IcnYªFBMTc�J*^�ORQ�ULKdJLfIH>Q"egfRc�KdQ HRKbLQ-OdQ ^5MdQ�fI^�Q�F8O=MdQ�MTQ KdKTF�c�^qO$[]c�^�Q*QFO=Mdc�U5FBMTc�J*^�H.JLfRK�tAQFO�Y\[IQ KSY\[IQ fRKZOFI
KG^IQ�LQ MTfROIQVtAfRc$QFONM�Y JL^_OdF8Y KbLQ Q�F*f�ORQ f��1cexQ a�Q�Y\[ F*HRc´MTKdQ I
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��^�F8OSO=cnONMTQ�Y QFO%ORQ Kd^RcexQ K=QFO%F�^R^aLQ Q-O�xF�tD[ LQ a�Q KdULQ F*^_Y Q�ORQ�H�t�f_O=c�Q fIKSO+Q ^�Q1cAKdJL^I^RQ a�Q ^5M�O+ORQ!HRK=JLULKTF�a 
a�F�MTcAJL^qegfRc+`;F8Y cntAcAMTQ ^5M�t�Q�ONLQ-Q*QFt�J*HRH>Q a�Q ^5M�O [ F*HIH_t�ckYªF�Mdc�JL^_OGORcnONMTK=c�¡RfaLQ QFO-I$\stnO�O=JL^5M�ONLQFO=c�UL^aLQ-O�H F*K�t�Q
MTQ Kda�QbORQ�5�G	I I H ?�� EF$>? I�\stkO"F*ULckOSO=Q ^5M"Q ^gMdKdQ tD[ F�HRH_t�ckYªF�Mdc�JL^ Q M�t�Q O w O=MMxQ a�Q3O$[]Q��1H_t�J*cAM�FBMTc�J*^yI��+F*K=a�c
Y Q-OXQ ^�Q
c�K=JL^R^RQ a�Q ^gMSO�
$ckt w F t/[]Q ^�Q
c�K=JL^R^RQ a�Q ^5M N � ����� HRK=JLH>J8ObLQ"H F�K�t/[{�C4E^ c���¡b�=QFY M 4�F*^ F 
ULQ a�Q ^gM�^XKdJLfIH f � �C4E^�£�q �eI
VXF*^_O�tAQ YªF�ORKdQ-ORQ Y Q MdMdQ LQ MTfIORQ�
gtD[ Q ^ Q
cAKdJL^R^IQ a�Q ^5M r��XE���Y Q-O=M Y\[RJLckOdc�Y JLa�a�Q H�t F�MdQ `�JLK=a�Q�ORQ
¡ F8O=Q F*f a�J
OyxQFtAQ·HRKdJLH.JJObLQ8I+\st�H.Q Kda�Q M�ORQ O [ F*¡_O=MdKTF*cAKdQ�ORQFOCt�F*^RU5F�ULQFO�ORQ HIKdJLULKdF*a�abF�Mdc�JL^}Q M"ORQ-O
O w ONMMxQ a�QFO�O$[]Q��1H_t�J*cAM�FBMTc�J*^ f1MTcntAcnObLQFOFI Y¬f_Y fR^RQ Y JL^5MTKdF*c�^5MTQ 
�egf$[ Q-tntAQ O=JLcAM F*f ^RckQ*QªF*f ORf KbLQFO=QªF*f�
�ORQ-O
a�F8Y\[Rc�^IQFO�
�ORQFOgO w O=MMxQ a�QPO [ Q��IH�t�JLc´M�F�Mdc�JL^�JLf�ORf�t F�^RU5F*ULQ�ORQPHRK=JLULKTF�a�a�F�MTcAJL^�^$[]QFO=M0cAa�H.JJObLQ Q8I #GJ*f_O
LQ MdfRORcAJL^_OPt F `MLQ OaLQ KTFBMTc�J*^ O w ^RF*a�cAegfRQ·ORQ O=Q KRQLQ fIKSO�ORF*^_O fR^ Q ^�Q1cAKdJL^I^RQ a�Q ^5MCr���E���YVI�r�QFY c0cAa 
H_tAc�egfRQ�fI^RQ�HRK=cnO=Q"Q ^EY JLa�HIMTQ�ORQFO�Y F*KTF Y M�LQ KdckO=MTcAegfRQFO�OIQCY Q M�Q ^�Q
c�K=JL^R^RQ a�Q ^5MXH>J*fRKGMdJLf_O�tAQFO�Y\[IJLc(�
ORQPY J*^_Y Q HIMTcAJL^�egfRQ�^RJ*f_OGHIKbLQFO=Q ^5MTJ*^_OGORF*^_Oot�Q-O�Y\[RF*HRcAMdKdQ-O�O=fRckQ�F*^5MSOFI

���� � ! � � � ()$' ! �
#GJLf�O�FMQLJ*^_O�HRKbLQFO=Q ^5M�LQ�fR^ a�J1OyxQFt�Q�OIQ Y J1JLHaLQ KTFBMTc�J*^ OIQ O=Q KRQLQ fIKSO�F*HIH>Q-t LQ8�$`MLQ OaLQ KdF�MTcAJL^ ORQ O=Q K 

QLQ fRKSO-Ior�Qqa�J1OyxQFt�Q-Q-O=M3OaLQ-Y K=cAM HRF*KbfR^�U*KTF*H_[IQ�egfRc¬K=Q HRKbLQFO=Q ^5MTQ�tD[ cA^gMdQ KZY JL^R^IQ��1c�JL^ ORQFO OdQ KRQLQ fRKSO
`MLQ OaLQ KbLQ-OFI�r�QFOUOdQ KZQ*Q fRKZO�JL^5M�H.JLfRK�K��JJtAQ"ORQ·H F*KNMTckY c�H.Q K xF�tD[ F*OIa�cA^RcnONMTKTFBMTc�J*^�ORQjt�Fb`1LQ OaLQ KTF�Mdc�JL^
xF t F�
egfRQFtkt�Q�cntkO0F*HRH F�K=MTcAQ ^R^IQ ^5M�Q M�KdQ ^IORKdQGfR^ O=Q KZQ
ckY QzH F*K=MdcnY f_t�cAQ K�xF fR^�Q ^_OdQ a"¡_tAQGORQ�YFtAc�Q ^gMSOFI5\stkO�J8�>KdQ ^5M
LQ ULF8t�Q a�Q ^gM¬fR^}JLfIMdcnt�ORQCY JLa�a"fR^RckYªF�Mdc�JL^�egfRc%H.Q Kda�Q M¬ORQCtAQFOG`;F�c�KdQVY J
JLHaLQ KdQ K¬F*c�^�Odc+egfRQ�H>JLfIK�F8Y�
Y J*a�H_tAc�Kat�Q fIK!M �F8Y\[RQ-OGO [ F*OIa�cA^RcnONMTKTFBMTc�J*^ ORQPt F�`MLQ ONLQ KdF�MTcAJL^yI
X [ F�ORa�cA^RcnONMTKdF�MTcAJL^ ORQPt F"`MLQ ONLQ KdF�MTcAJL^ Y JL^_O=cnONMTQ xF t�F"`;F*c�K=Q�LQ-Q*JJt�fRQ KGO [ fR^IQ�a�F*^RcexQ KdQ�Y JJ[aLQ KdQ ^gMdQdO=fRcAMdQ
xF ORQFO LQ-Q�LQ ^RQ a�Q ^5M�O�MdQFtkO�egfRQ�t�Q-KTF1�=JLfIM�O$[]fR^ ^RJ*f�QLQ F*f O=Q KZQ*Q fRK)
Nt�F�O=fRHRHRK=QFOZOdc�J*^8O$[]fR^ O=Q KZQ*Q fRK)

OdfIKZQLQ ^ F*^_Y Q�ORQ�OaLQ `;F*cntkt F*^�Y QFO-IkI}I]Q M�Y I
X F `�JL^_Y Mdc�JL^}OIQ�Y JLa�a"fR^RckYªF�Mdc�JL^�QFO=MELQ Q
c�ORQ a�a�Q ^5M�QFOZOdQ ^gMdc�Q-tnt�Q�ORF*^_OPt Fb`MLQ ONLQ KdF�MTcAJL^}ORQ�OdQ KZQ*Q fRKZOFI
KG^ OdQ KRQLQ fRK�ORJLcAM��Q MdKdQ�Q ^ a�QFOdfIKdQ�O$[sLQ a�Q M=MTK=Q�ORQFO�c�^I`�JLK=abFBMTc�J*^_O QLQ KSOPfR^3JLfbH_t�f_O=c�Q fRKSO�F*fIMTK=QFO�O=Q K 
QLQ fRKSO-I~r�QGe
fIc.cA^5MTKdJ
ORfRc´M�fR^ F*f1MTKdQzORJLa�F*cA^RQ�e
fIc>Q-O=M�Y QFtAfRc:ORQ�t�FUY JLa�a"fR^RckYªF�Mdc�JL^·ORQzULKdJ*fRH>Q I X Q-O
ORc}� f_O=c�JL^�O�O$[]c�^I`�JLK=abFBMTc�J*^_O�
:MTQ-t%egf$[ J*^ tD[ F Q
f HRKbLQ-Y;LQ OIQ a�a�Q ^gM�
�H>Q f�QLQ ^5M"FMQLJ*c�K�H_tAf_OdcAQ fRKZO�ObLQ abF*^	
MTcAegfRQFO-IIY¬f�OSOdc�
_t�Q�Y\[RJLc � O$[]fR^-Q ^�Q
c�K=JL^R^RQ a�Q ^5M!MTQ-t egfRQUr��XE���Y ORJL^R^IQXfR^RQ�F*fIMdKdQ�OIc�a�Q ^_O=c�JL^bF*f
HRK=JL¡_texQ a�Q�HRfRckOdegf$[]cnt
QFONM�OaLQ H.JLfRKRQ
f�O$[ J*fIMTcktnO�ORQ�Y JLa�a�fR^RcnY F�MTcAJL^�ORQ!ULK=JLfRH.Q8I � J*fIMTQ-O Y Q-O%egfRQFONMTc�J*^_O
OdJ*^gM�O=JLf_t�Q Q�LQ QFOzO F*^�O�tAQ�Y\[ F*HRc´MTK=QUO=fRckQ�F*^5MFI
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Y¬f��=J*fRKdO$[m[gfRc�t�Q OdJLf_Y c!ORf�Y J*^_Y Q HIMTQ fRK·ORQ O w O=MMxQ a�QFO·ORckO=MTK=c�¡RfaLQFO"Q-O=M·O$[]JL¡IMdQ ^RcAK�ORQFO·F*HIH_t�ckYªF�
MTcAJL^_O�egfRc0KbLQ H>JL^IORQ ^5M xF�ORQ-O�¡.QFO=JLc�^�OUO=HaLQFY ck| egfRQ-O�MTQ-tnO�egfRQ t F [ F*fIMdQ·ORcnO=H>JL^Ic�¡Rckt�cAM�LQ�
;t F MTJ8t LQ KdF*^_Y Q
F*f�� H F*^R^IQFO�
 t F�|:F�¡RcntAcAM�LQ 
�t�QbMdKTFMQ�F*cntY JJtkt F*¡.JLKdF�MTc´`!JLf&t�F�Y JL^�OdcnONM�F*^�Y Q8Ig�X^&Q*Q fIM·KdF*HRHRK=J�Y\[RQ K�t�Q-O
OdQ KZQ*Q fRKZO�ORQ-OUY-t�cAQ ^5M�OXORJ*^_Y�JL^�Y KbLQ Q·ORQFOUOdQ KZQ*Q fRKZO�FMQLQ-Y�H�t�f_O=c�Q fIKSOXKbLQ H_t�cAegfRQFOXegfRcgO=Q�KbLQ H F�K=MTckOSO=Q ^5M
Q ^ `�J*^_Y Mdc�JL^ OIQ�t FVtAJ�Y F8t�ckOTF�Mdc�JL^·ORQ-O�YFtAc�Q ^5MSO 	IJ*^ QLQ f1MP`;F*c�K=Q�Y J8tnt F�¡>JLK=Q K0H_tAf_OdcAQ fRKZO�OdQ KZQLQ fRKSOzF |R^3ORQ
KdQ ^RORK=Q�fI^ a�Q cktntAQ fRK�OdQ KZQ
cnY Q�xF3fR^�Y-t�c�Q ^5M 	 J*^�Q*Q fIM egf$[]fR^ O w O=MMxQ a�Q O=JLcAM�[ F*fIMdQ a�Q ^5M ORcnO=H>JL^Ic�¡_tAQ�

Y*[]QFONM xF�OIc�KdQ fR^EO w O=MMxQ a�Q�egfRc%F8OZOdfRK=Q�fR^IQdY J*^gMdc�^gfRc´M�LQ ORQdO=Q KZQ
ckY Q"a�F8t�U*KbLQPt�Q-O LQ QLQ ^5MdfRQFtkt�QFO¬H F*^R^RQ-O
egfRc�H.Q f�Q*Q ^5M�O=fRKZQ*Q ^RcAKFI X F Y JLa�a"fR^RckYªF�Mdc�JL^ OIQ U*KdJLfRH.QXQFONM¬^aLQFY Q-OSOdF*c�K=Q�H.JLfRKPKbLQ H.JL^RORK=Q xF�Y QFOz¡>Q�
OdJ*c�^_O-I
VXF*^_OX^IJ*MTK=Q�YªF8O)
5t F Y J*a�a"fI^RcnY F�MTcAJL^�ORQ·ULK=JLfRH.Q�QFONM�^aLQFY Q-OSOdF*c�K=Q�xF t�F Y J
JLHaLQ KdF�MTcAJL^qORQ-OPOdQ KRQLQ fRKSO
O$[]fR^RQ�`1LQ OaLQ KTF�Mdc�JL^�I%#GJLf�OGFMQ*JL^_O�OaLQ �3xF·Q��1H_tAc�egfaLQPY Q�¡.QFO=JLc�^�F*f�Y\[ F*HRc´MTK=Q HIKbLQFY;LQ ORQ ^5MMI
X [ cAOaLQ Q�YFt LQ¬ORQ�t�FUY JLa�a"fR^RckYªF�Mdc�JL^�ORQ�ULK=JLfRH.Q¬Q-O=M!OIQ�KTF8OZOdQ a"¡_t�Q K�fR^3Q ^_OdQ a"¡_tAQ¬O$[]Q ^5MTc´M�LQ-O�Y JLa�a"f�
^RckYªF*^5MTQ-O!O F*^�O!fR^3ULK=JLfRH.Q�t�JLU*c�egfRQzQ MPORQG`�JLfRKd^Ic�K�OIQFO!HRK=c�a�cAMdckQLQ-O�OIQ�Y JLa�a"fR^IcnYªFBMTc�J*^�ORJ*^gM�Y QFtkt�Q-O
ORQ�M w H>Q�fR^�QLQ KZOGH�t�f_O=c�Q fIKSO�
:F�fIMTK=Q a�Q ^5M¬OIcAM�ORQ-OGHRK=c�a�cAMdckQLQ-O!ORQ ORck�>f_O=c�JL^-ORQ�a�QFOSOdF*ULQ-O�Q*Q KSOzMTJLf�O
t�Q-O¬a�Q a"¡IKdQFOGORf}ULK=JLfRH.Q"FMQLQ-Y"ORck�oLQ K=Q ^5MTQ-O�ObLQ abF�^gMdc�egfRQ-OFI X Fb^IJ*MTcAJL^�ORQ�ULKdJLfIH>Q `;F8Y ckt�cAMdQ�Y Q�M w H.Q
O$[]c�^5MTQ KTF8Y MTcAJL^_Oy��ORQ-O�a�QFOZOTF*U*QFOUOdJL^5M Q ^�QLJ w LQFO�xF�fR^ ULK=JLfRH.Q OdF*^_O�FMQLJLcAK xF�Y JL^R^ F � +´MTK=Q tAQ�^RJLa"¡IKdQ�

t/[]c�OIQ ^5MTc´M�LQ�JLf�t/[]Q a�H_t�F8Y Q a�Q ^gM!ORQPOdQFOza�Q a"¡RK=QFO-I
VXF*^_OjtAQ YªF*ORK=Q-ORQ Y Q M=MTQ�LQ MdfRORQ�
�^IJLf_O�F8tntAJL^_O LQ MTfROIc�Q Kjt�F�Y JLa�a"fR^RckYªF�Mdc�JL^ OIQ�U*KdJLfRH.Q�FMQLQFY�OdQ-O
ORc}��LQ KdQ ^5MSO J*fIMTcktnO�H.JLfRK�H.JLf�QLJ*c�KXQ ^ ObLQ-t�Q-Y MTcAJL^R^RQ KPY Q f	� e
fIc�H>Q f�QLQ ^gMdO []c�^_ObLQ K=Q K�O F*^_O�^RJ�MTKdQ·Q ^ Q
c 
KdJ*^R^RQ a�Q ^5M�
 e
fIc�QFO=M�t/[]Q ^�Q
c�K=JL^R^RQ a�Q ^5M�r���E���YVI
r�QEY\[ F�HRcAMdKdQ�Y JLa�a�Q ^_Y Q�H F*K�Q��1H>J8OdQ K t�QFO�ORck�oLQ K=Q ^5MTQ-O ObLQ abF�^gMdc�egfRQ-ObQ MbegfRQFtAe
fIQFO O w ONMMxQ a�QFObORQ
Y J*a�a"fI^RcnY F�MTcAJL^ ORQ�U*KdJLfRH.Q�Q��1cnONM�F*^5M�O-I ��^ O []c�^5M�LQ KdQFOZOdQ 
+H F*KUt F OdfIcAMTQ 
�xFEr��XE���Y Q M�xF Y Qbegf$[]cnt
J8�>KdQ�Y JLa�a�QXJLfIMdcntkO!ORQPY JLa�a"fR^IcnYªFBMTc�J*^ ORQ�ULKdJ*fRH>Q I*#GJLf�OGF�^ F8t w O=JL^_OzF8t�J*KSO�MdKdJLckO!M w H.QFOzO$[]JLfIMdcntnO
Q MN�=fIULQ JL^�O�t/[]c�^5M�LQ K��Q M¬ORQ�Y\[ F8Y fR^ H>JLfIK�^RJ*MdKdQ@LQ MdfRORQ I�W%M�| ^ F8tAQ a�Q ^5M�
>^RJLf_OXOaLQ M�F*cktntAJL^_O�t�Q"a�J1OyxQFt�Q
t�QXH�t�f_OPcA^gM�LQ K=QFOSOdF*^5M¬H.JLfRK�^RJ*f_O�e
fIc�QFO=M�tAQ�O w O=MMxQ a�QC�P^ S c���¡b�=QFY M�^XKdJLfIH�S
Q KZQ
ckY Q1f � ` QFt £8z���I
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X QFOCObLQ a�F*^5MTc�egfRQ-O�ORQ t F Y JLa�a"fR^IcnYªFBMTc�J*^ ORQ�ULKdJ*fRH>Q OdJ*^gM�^RJLa"¡IKdQ f�OdQFOdY JLa�HIMTQ�MTQ ^
f ORQ t�F
ORc}QLQ KZOdc´M�LQ�ORQFO�¡.QFO=JLc�^_O�ORQ-O¬F�HRH_t�ckYªF�Mdc�JL^�OFI�#GJLf_O�Q ^�Q��IH.JJO=JL^_O�t�QFOoO=fRckQ�F*^5MTQ-Oy�

¢JI X FC|:F*¡Rckt�c´M�LQ
\st w F"MdKdJLckOPORQ ULKbLQFO�ORQ�|:F*¡Icnt�c´M�LQ �
? `:F*cAKdQXORQPO=JL^�a�c�Q f�� c�¡>Q-O=MzQ-�>JLKNM f �Y t/[]Q ^�QLJ*czO [ fR^ a�Q-OSOTF�ULQ�Q*Q KZO t�Q-O�a�Q a"¡IKdQFO�O$[]fR^ U*KdJLfRH.Q�F*f_Y fI^RQ�QgLQ K=ck|~Y F�MTcAJL^ ORQ
KbLQFY Q HIMdc�JL^�^$[]QFO=MGQ-�>QFY MTfaLQ Q8I

? � fRJ*KdfRa��
X []Q ^�QLJ*c+O$[]fR^}a�QFOSOdF*ULQ�^$[ Q-O=M�Q*F t�c�OaLQ egfRQdOdc@fR^q^RJLa�¡RKdQ a�cA^Rc�a�fRa ORQ-O�a�Q a"¡RK=QFOGORf
U*KdJLfRH.Q�JL^5MzQ-�>QFY MdckQ*Q a�Q ^5MzKdQ �Y f�tAQXa�Q-OSOTF�ULQ8I

? Y!MdJLa�c�egfRQ8�
X []Q ^�QLJ*cRO$[]fR^�a�Q-OSOdF*ULQ!^$[]QFONM Q�F8t�cAOaLQ�e
fIQ�Odc
MTJLf_O�OdQ-O�ORQFONMTc�^RF�M�F*cAKdQ-O�tD[ JL^5M+Q-�>QFY MdckQ*Q a�Q ^5M
K=Q �Y fyI

� I X []JLKdORK=Q
��^ Q ^5MTQ ^RO8H F*K·JLK=ORKdQ tD[ JLK=ORKdQ-ORQ-KbLQFY Q HIMTcAJL^ OIQFO�a�Q-OSOTF�ULQFO-I #zJLf_O�FMQLJL^_O t�Q-OjYªF�M�LQ ULJLK=c�Q-O
O=fRckQ�F*^5MTQ-OF�

��G $>@LM���	LD � G $'@LM
� �#9KM��
^�F*KdF*^5MTc�K0egfRQ�t�QFO�a�QFOSOdF*ULQ-O�ORc}� f_ObLQFO�H F*Kt�Q�a �Q a�QzJL¡b�=Q MNO=Q K=JL^5M!KdQ �Y f_O�O F*^_Ot�Qza �Q a�Q
J*KdORK=Q8I

? X []JLKdOIKdQPYªF*f�OTF8t��S
JLc�Q ^gM¬ORQ f	�qa�QFOZOTF*ULQ-O�a�¢�Q M¬a � KdQ-t�c LQ H F*KGfR^RQ�KdQFt�F�MTcAJL^�ORQCYªF�f_OdQ�xF�Q-�>Q MFI X [ J*KdORK=Q
Y F*f_OdF8t�QFO=MzK=QFOdH.QFY M�LQUOdc�Q M�O=Q f_tAQ a�Q ^5M�Odc�a�¢�QFO=MzK=Q �Y f�FMQ�F*^5MGa � I

? X []JLKdOIKdQXMTJ*MTF8tyO=c�a�H_t�Q �X Q-OGa�QFOZOTF*ULQ-OoOdJL^5MzKdQ �Y f_O�OdQ-t�JL^�t�Q fRKPJLKdOIKdQ�O$[ LQ a�cnOSO=c�JL^�I
? X []JLKdOIKdQXMTJ*MTF8tyY F*f_OTF te�YGf_OSO=c�¡Rc�Q ^�tD[ JLK=ORKdQ�MdJ*M�F t$egfRQPt/[]JLKdORK=Q�YªF*f�OTF8t5O=JL^5M�F8OZOdfRKbLQFO-I

W�I X F�O w ^ F*a�c�egfRQ
Kz^ U*KdJLfRH.Q�H.Q fIM �Q MTKdQ D .1>�.39 � 6 B J*fV4 ��,�>~�*9 � 6 B IMKG^�ULKdJ*fRH>QgONM�F�Mdc�egfRQ�Q-O=M@fR^�ULKdJ*fRH>Q�OIJL^5Mt�F�Y JLa�H>J8OdcAMdc�JL^¬^RQ�Y\[ F*^RULQ�H F8O�H.Q ^RORF*^5M�t�F!ORfRKbLQ Q�ORQgQ1cAQ�ORfUO w O=MMxQ a�Q8I�S1QFO@a�Q a"¡RK=QFO�KdQ-O=MdQ ^5M
cA^_Y\[ F*^RU�LQFOFI�KG^3ULK=JLfRH.Q¬O w ^ F�a�cAe
fIQ�QFONM�
�xFVt/[]JLHRH.JJObLQGORf3ULKdJ*fRH>Q�O=M�FBMTc�egfRQ 
1fI^3ULKdJLfIH>Q�OIJL^5M
tAQFO�a�Q a"¡IKdQFO�Y\[RF*^RULQ ^gMFI�r�QFY c%H>Q fIM �Q MdKdQ�ORf
xF fR^ a�Q a"¡IKdQ"egfRc�
�OdfIcAMTQ�xF fI^RQ�OaLQ `;F�cntnt�F*^_Y Q�

egfRc´MdMTQ�tAQXULKdJ*fRH>Q�JLf-fR^�^RJLf�QLQªF�f�a�Q a"¡RK=QXegfRc�KdQ �=J*c�^5M�t�QXU*KdJLfRH.Q�JLf�IkI}I]Q M�Y I

]_I X F�O w ^_Y\[RK=JL^RckOTF�Mdc�JL^
\stPO [ F*ULc´M�ORQ Q*JLc�K-ORQ egfRQFt a�F*^RcexQ KdQ�t/[sLQ a�Q M=MTQ fRK-O$[ fI^ a�QFOSOdF*ULQ OdQ O w ^_Y\[RK=JL^RcnO=Q FMQLQ-Y*t�Q
KbLQFY Q HIMTQ fRKFI
? X [ LQ a�Q M=MTQ fIKz^ [ F�M=MTQ ^RO�H F OzOIQ KbLQ H.JL^_O=QFOzORQFO�KbLQ-Y Q HIMTQ fRKSO-I
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? X [ LQ a�Q M=MTQ fIK�FBMdMTQ ^RO�t FqHRK=Q a�cexQ KdQ KbLQ H.JL^_OdQ I0\st�OdQ Y J*^gMdQ ^5MTQ-ORQ t�FqHRKdQ a�cexQ KdQbKbLQ H.JL^_O=Q
K=Q �Y fRQ8I

? X [ LQ a�Q M=MTQ fIKGFBMdMTQ ^RO�t�QXa�F��1c�a"fRa ORQ�KbLQ H>JL^�OdQFO-I
? X [ LQ a�Q M=MTQ fIKGFBMdMTQ ^RO�F*fIM�F�^gMzORQ�KbLQ H.JL^_OdQ-OGegfRQ ORQ�a�QFOSOdF*ULQ-O LQ a�ckOFI

h�I X [ F*fIMTJ*KdcnOdF�MTcAJL^ O$[sLQ a�cnOZOdcAJL^
� fRc�F�t�QXOIKdJLc´MPORQ�ORck�>f_O=Q K�ORQFOzc�^1`�JLKda�F�MTcAJL^_O�F*f��-a�Q a�¡RKdQ-OzO [ fR^�ULK=JLfRH.Q��
? Kz^�LQ a�Q MdMdQ fRK�fR^RcAegfRQ �
Kz^ O=Q f_tNLQ a�Q MdMdQ fRK�Q-O=M�F*fIMdJLKdckObLQdxF�LQ a�Q MdMTK=QPORQFO0a�QFOZOTF*ULQ-O�F*f·ULKdJLfIH>Q I � J*fIMTQPORc}� f�Odc�J*^
O [ cA^I`�JLKda�F�Mdc�JL^ HRF8OSO=Q�JL¡�t�c�ULF�MTJLcAKdQ a�Q ^gM�H F*KoY Q M LQ a�Q M=MTQ fIKzfI^Rc�egfRQ I

? Kz^�a�Q a�¡RKdQ�ORf-ULK=JLfRH.Q �S
Q f_tkOdt�Q-O�a�Q a"¡IKdQFO�ORf ULK=JLfRH.Q�H.Q f�QLQ ^5M·ORc}� f�OdQ K ORQ t/[]c�^I`�JLK=abFBMTc�J*^ F*f ULK=JLfRH.Q8I�r�Q
M w H.Q�OIQ U*KdJLfRH.QFOoO=JL^5MGOIcAM�O �NULKdJLfIH>Q-O�`�Q Kda�LQFOZ�_I

? Kz^�LQ a�Q MdMdQ fRK�egfRQFtkY JL^Ie
fIQ
� JLfIM LQ a�Q M=MTQ fRK�
 egf$[]cnt5O=JLcAM�a�Q a"¡IKdQXORf�ULKdJLfIH>QXJLf�^RJL^�
 QFO=M¬F*fIMdJLKdckObLQ xF&LQ a�Q M=MTKdQ�ORQ-O
a�QFOZOTF*U*QFOoQLQ KZO�tAQXULKdJ*fRH>Q I;r�QPOdJL^5MzORQFO �=ULK=JLfRH.QFOPJLf�QLQ KNM�OZ�_I

VXF*^_O�tAQdYªF OXORQ�t F�`MLQ OaLQ KdF�MTcAJL^}ORQ�O=Q KZQ*Q fRKZO�
�^RJLf�OXHRKbLQ-Y cnO=JL^_O�tAQFO�ObLQ a�F*^5MTc�egfRQ-OXORQ�Y J*a�a"fI^Rc(
YªFBMTc�J*^�OIQ U*KdJLfRH.Q8�
? `+c�F*¡Rckt�cAM�LQ �gcnt w F·OIQ f���ORQ ULKbLQ-O�ORQ�|:F*¡Rckt�cAM�LQ �g� |:F*¡_tAQF�·Q M �=K=QFt �F Y\[NLQ Q-�_I
? V w ^ F*a�c�egfRQ �R¡Rc�Q ^-Q ^5MTQ ^RORf$
;t�QXULK=JLfRH.QXORQPOdQ KZQLQ fRKSOz`1LQ OaLQ KbLQ-OGQ-O=MGO w ^ F*a�c�egfRQ8I
? S w ^_Y\[IKdJL^RckOTF�Mdc�JL^�� X Q-OzKbLQ H.JL^_O=QFO�OdJL^5M�MTKdF*cAM�LQ QFO�Q ^�ORc}��LQ KbLQ I
? X [ F*fIMTJ*KdcnOdF�MTcAJL^ O$[ LQ a�ckOSO=c�JL^��BQFONM�ORJL^R^aLQ QdxF¬fR^@LQ a�Q MdMdQ fRK�e
fIQFtnY JL^RegfRQ IL\st�O=f��·M�ORQ�Y JL^R^ F � +´MTK=Q
tAQXULKdJLfIH>Q I

#GJ*f_O�KdQ HRF*KStAQ KdJ*^_O�ORQPY QFOoObLQ a�F*^5MTc�egfRQ-O¬F�f�Y\[RF*HRcAMdKdQPOdfIckQ�F*^5MMI

� �� � (�� � � (���$ $�	 $%��
� � ��$ ��� � ! � � ()�) � ���' ! � ��� � ��!#( �	�
#GJLf�OzOaLQFY K=c�K=JL^_O�O F*^_OoY Q MdMdQVO=QFY MTc�J*^�egfRQ-t�egfRQFO�O w ONMMxQ a�QFOzORQPY J*a�a"fI^RcnY F�MTcAJL^ ORQ�ULK=JLfRH.Q �
? + D 9 D\sO=cnO ��� �!£I¢)� QFONM�fR^3Q ^�Q
c�K=JL^R^RQ a�Q ^gM!ORQXHRKdJ*ULKTF*a�a�F�MTcAJL^·ONLQ-Q*QFt�J*HRHaLQ xFjr�JLK=^RQFtkt�Kz^RckQ*Q KSO=cAM w I
\st Y J*^_O=MdcAMTfIQ�fR^dOdfRHRH.JLKNM�xF�t F�Y JLa�a"fR^IcnYªFBMTc�J*^ OIQ�ULK=JLfRH.Q�OIQ�HRK=J�Y QFOSO=f_O%Q M+J8�>KdQ�fR^RQ0`;F*a�cntkt�Q
ORQzHRK=J*MTJbY JJtAQFO�egfRc:U_xQ KdQ�Y QPM w H>QGORQoY JLa�a"fR^RckYªF�Mdc�JL^·FMQ*QFY¬OIck��LQ KdQ ^5MTQFOObLQ abF�^gMdc�egfRQ-OFI	�+F*K=a�c
Q f���r���r�YXS � Q MzY���r�Y�S � I�r���r�YXS � c�a�H_t F*^5MdQ�t F�ORck�>f_O=c�JL^ |:F*¡�t�QXORQ-OGa�QFOZOTF*ULQ-O¬FMQ*QFY
JLK=ORKdQdYªF*f_OdF8teI � f F*^5M xFbY���r�YXS � 
�egfRc�QFONM�fR^RQ�Q��
MdQ ^_O=c�JL^}ORQ r���r�YXS � 
$ckt�KdF3�=JLfIMdQ·F*f��
ObLQ a�F*^5MTc�egfRQ-OoOdfRHRH.JLKNM�LQ Q-OGHRF*K�r���r�YXS � t/[]JLKdORK=Q�MTJ*MTF8tyO=c�a�H_t�Q I
r�Q·egfRc�ORckO=MTcA^RULfRQ�\sO=cnO�QFONMUOTF YªF*H F Y cAM�LQ�xF3U LQ K=Q KPt�Q�K=QFY J*f�Q
KdQ a�Q ^5M�ORQ·ULKdJ*fRH>Q�Y�[ Q-O=M xF3ORc�K=Q
tD[ Q��IckO=MdQ ^_Y Q"ORQ"H_tAf_OdcAQ fRKZO¬ULK=JLfRH.QFO�Q ^}a �Q a�Q�MTQ a�H�OXFMQLQFY�ORQFOXa�Q a"¡IKdQFOGQ ^�Y JLa�a�fR^qQ M xF
U5F�KTF*^5MTcAK�
1O F*^_OoY QUY J*^gMdQ��
MTQ 
 t/[]JLKdORK=Q�MTJ*MTF8t$Q M�tD[ J*KdORK=Q�YªF*f_OdF8t�F*f��3ORck�>f_OdcAJL^_OPORQ�a�QFOZOTF*ULQ-OFI
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?�� 2;0�6 DX Q�HRKdJ��=Q M v JLKdf_O�Q
cnOTF�cAM�xFGK=Q a�Q MdMdKdQt�QO w O=MMxQ a�Q�\sO=cnO O=JLf_O@`�JLKda�Q0O$[ fI^"Q ^_O=Q a"¡�t�Q�OIQ�a�J1ORf�t�QFO
KbLQ fIMdcnt�ckOTF*¡�t�QFO-IJr�Q-O�OIQ Kd^Ic�Q KZO�H>Q Kda�Q M=MTKTF�c�Q ^5M0ORQoY JL^_O=MdKdfRcAKdQPO$[ F*fIMdKdQ-O�HIKdJ*MdJ�Y JJt�Q-O�ORQ�Y JLa�a"f�
^RckYªF�Mdc�JL^3H�t�f_OzF*O F�HIM�LQ-O¬F*f	�-¡>Q-OdJLcA^_O�OdHaLQ-Y ck|Re
fIQFO¬O [ fR^IQ�F*HIH_t�ckYªF�Mdc�JL^yI
MTQ-t�LQ M�F�cAMot�QPY F8O�H>JLfIK
tAQFOzF*HRH_tAcnY F�MTcAJL^_O�Q ^�MdQ a�H_O�KbLQ Q-teI X []c�^5M�LQ K��Q MzegfRQ�HRKbLQFOdQ ^5MTQ v JLKdf�OGQ-O=MzQFOZOdQ ^5Mdc�QFtkt�Q a�Q ^gMzO F�^_O
OdF·a�J
ORf_t F�KdcAM�LQ8IbKG^IQ�F�HRH_t�ckYªF�Mdc�JL^�OaLQ-Q*QFtAJLHRHaLQ Q ORF*^_O v JLK=f_OPfIMdcnt�ckOdQ�OdQ f�t�Q a�Q ^5MotAQFOPa�J1ORf�t�QFO
ORJ*^gMzQ-tnt�Q�F·¡.QFO=JLc�^�I

?�� 2~. B �V�LQ QLQFtAJLHRHaLQ xF�tD[ fI^RckQ*Q KSO=cAM�LQ OIQ&r!F8tAcA`�JLK=^Rc�Q 
PSIF*^5MTF �!F*K=¡ F*KdF&
�cntXHRKbLQFOdQ ^5MTQ fR^IQ `;F*a�cntkt�Q�ORQ
HRK=J*MTJbY J8t�QFO�OIQ�Y JLa�a"fR^RckYªF�Mdc�JL^ H.Q K=a�Q MdMTF*^5Mjt�Q3OaLQ QLQFtAJLHRH.Q a�Q ^5M�ORQ O w O=MMxQ a�QFO�ORcnONMTKdcA¡RfaLQ-O
MdJJt LQ KTF*^5M�OGF*f���HRF*^R^RQ-OFI \st@F8OZOdfRK=QCt F·ORc}� f_O=c�JL^ |:F*¡�t�Q FMQLQFY�JLKdORK=Q MdJ*M�F t�Q*Q KZO�fR^�U*KdJLfRH.Q ORQ
HRK=J�Y QFOZOdf_O"Q ^ fIMdcnt�ckOTF*^5M�fR^IQ�MTQ-Y\[R^RcAe
fIQ ¡ F8ObLQ Q O=fRKdtAQFO��=Q MTJ*^_OdY c�KSY f_t F�^gMSOFI�S1JL^ fIMTckt�ckOTF�Mdc�JL^
Y JLf�Q
KdQ·F*f�OSOdc�¡Ic�Q ^}fI^}KbLQFO=QªF*f t�JbYªF t�egf$[]fR^ Q ^_O=Q a"¡�t�Q�ORQ�KbLQFOdQ F*f�� cA^5MTQ KZY JL^I^RQFY M�LQFO-I � J�MTQ a
U_xQ KdQ�t�QFO�OaLQ `;F*cntkt F*^_Y QFO·a�F�M�LQ Kdc�Q-tntAQFO�Q M t�Q fRK�K=QFY JLf�Q
KdQ a�Q ^gM3F*c�^_O=c�e
fIQEt�Q-OaLQ-Y JLfRHRF*ULQqQ M t�Q
KdF8YFY JLKdORQ a�Q ^5MGOIQ KbLQFO=QªF*f��/I

? � � � � � � � B 78.�� 032/6�� � B 01G�9�7 B �V�LQ QLQFtAJLHRHaLQ xF*t/[ W ��` X c;W�Y JJt�Q���JJt w MdQFY\[R^Ic�egfRQ�`ULQ ONLQ KdF8t�QqOIQ X F*f_OTF�^R^RQ1f�
!cntzc�a�H_t�F*^5MTQ�fR^
O=Q KZQ
ckY Q�ORQ�Y JLa�a"fR^RckYªF�Mdc�JL^XOIQ�U*KdJLfRH.Q0O F*^_O�r��XE���YdI\st5J8�>KdQ0ORQ-O�HRK=c�a�cAMdckQLQ-O$O$[]c�^�QLJbYªFBMTc�J*^
ORQ�KdQ egf$�Q MTQ-O�O=fRK fR^ ULK=JLfRH.QqO$[]JL¡b�=Q MSO OdQ KZQLQ fRKSO-I #GJLf_ObONLQ MTF*cntkt�JL^_O Y Q�O=Q KRQ1ckY Q}Q ^�|R^�ORQ
Y\[ F�HRcAMdKdQ8I

� �� � � � !�� � ()�) � ���� "!#� ��� �#��! ( � � ��� � 	�����
X F OdHaLQ-Y c}|~YªF�Mdc�JL^Er��XE���Y ^RQ�HRKbLQ-Q*JLcAM¬H F8O¬O [ cA^gMdQ KN`;F8Y Q-O�H>J*fRKGOIck�>f_OdQ K¬fR^RQ�KdQ egf$�Q MTQdQ*Q KZOXfR^

ULK=JLfRH.Q�OIQ O=Q KZQ*Q fRKZOFI r�Q H.Q ^RO F�^gM�
 Y QFO ORQ K=^RcexQ KdQFO�F*^R^aLQ QFO)
�H�t�f_O=c�Q fIKSO�MTKTFMQ�F*f���Q
ckOTF*cAQ ^5M xF�OaLQ | ^RcAK
fR^ a�LQ-YªF*^RckOda�Q�OIQ Y JLa�a�fR^RcnY F�MTcAJL^ ORQbU*KdJLfRH.Q�O F*^_Odr��XE���YVI �gtAf_OdcAQ fRKZO�E�` � cDE�Q egfRQ-O=Mj` JLK
��KdJLH.JJOdF8t f�Q ^�KdQ-t F�Mdc�JL^�FMQLQ-Ydt�FjY JLa�a"fR^RckYªF�Mdc�JL^3ORQ ULK=JLfRH.Q�JL^5M�LQ M�LQ�HRK=JLH.JJObLQ xF tD[��C4E^ ce��¡b�=QFY M
^XKdJLfRH�4�F*^ F*U*Q a�Q ^5M f�
1ORJ*^gM�fR^RQ�O=fRK�t�F�MdJJt LQ KTF*^_Y Q�F*f	� H F�^R^RQFO � `ÅMSYª£Jz �$egfRc.ORQ a�F*^RORQ¬fR^ OdQ KZQ
cnY Q
HRK=Q ^ F*^5M�Q ^CY\[ F*K=ULQ�t�FGKbLQ H_t�ckYªF�Mdc�JL^�ORQNOdQ KRQLQ fRKSO)
LQ M�fI^RQ!F*f1MTKdQ � X F*fR£L£ �1e
fIcIORQ abF*^IORQ�fR^�HRKdJ*MdJ�Y JJt�Q
ORQ�ORc}� f_O=c�JL^-ORQ�K=Q egf$�Q MdQFOdcH4Er�Y�S � \R� �fz¡ F8ObLQPOdfRKot�QXa�f_tAMdcnYªF O=MP\ ��I
^�t�JL¡ F t�Q a�Q ^5M�
MY Q-O�MTKdFMQ*F�f�� JL^5M%F�ORJLHIM�LQ�ORQ-O%F*HIHRKdJbY\[RQFO�egfRcgH>Q f�QLQ ^gM �Q MTK=QaY-t F8OZObLQ QFO+Q ^�WoYªF�M�LQ ULJLK=c�Q-O
� `:Q-t £Jz �e�

#%!���!& '�� �0�X��* � �I+���� 
=����5����* �+� 
N�����
r�Q M=MTQ�F*HRHRK=J�Y\[IQ�Y JL^_O=cnONMTQ�xF c�^5M�LQ ULK=Q K�ORQ-O�`�JL^_Y MTc�J*^_O�ORQ�Y JLa�a�fR^RcnY F�MTcAJL^�OIQ"ULKdJ*fRH>Q·F�f�OdQ cA^

a �Q a�Q ORQ t/[{�XE���I%V�LQFO=JLKda�F*ckO�
�Y*[]QFO=M tD[��XE�� 
 OdF*^_O�F*f_Y fR^ c�^5MTQ Kda�LQ ORc�F*c�K=Q�
@e
fIc�OdQ Y\[ F*K=ULQ3ORQ t�F
ULQ-O=MTcAJL^-ORf�ULKdJLfIH>QXQ MGOIQUt�F�ORck�>f_OdcAJL^3O$[]c�^I`�J*Kda�F�MTcAJL^_OaQ*Q KZO�O=QFOza�Q a"¡RKdQ-OFI
V�Q f	� O w O=MMxQ a�QFOzJL^5MGF*ORJLHIM�LQPY Q M=MTQ F*HRHIKdJbY\[RQ �
? � �:B 78.103>Wgt�Q-Y MdKTF�QFO=M�fR^�Q ^�Q
c�K=JL^R^RQ a�Q ^gMaY J*^I`�JLKda�QdxFPt F�OdHaLQ-Y c}|~YªF�Mdc�JL^ r��XE���Y 

FMQLQ-YGORQ-O�`�J*^_Y Mdc�JL^�
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^ F t�cAM�LQFO%OIQ�Y JLa�a�fR^RcnY F�MTcAJL^"ORQ�ULK=JLfRH.Q8Ibr�Q-O�ORQ Kd^RcexQ K=QFO�OdJL^5M�F8OSO=fRKbLQ QFO�ULK��F Y QCxF�t/[]c�^5M�LQ ULKTF�Mdc�JL^
ORQ `�J*^_Y Mdc�JL^_O�ORQ ULQ-O=MTcAJL^9ORQ3ULK=JLfRH.Q3O F*^_Odt/[ F*O F*HIMTF�MTQ fRK"O$[]JL¡b�=Q M�O�c����zY�f�MTQFtkt�Q-O"egfRQ t�Q-O
`�JL^�Y MTcAJL^_OPORQPY KbLQªFBMTc�J*^�OIQ U*KdJLfRH.Q�
~O=fRHRHRK=QFOZOdc�J*^�ORQ�ULK=JLfRH.Q8I}IkI}I Q M�Y I
Wgt�Q-Y MdKTF�J8�>KdQ�ORQ f	� a�J1OIQFO�OIQ Y J*a�a"fI^RcnY F�MTcAJL^ OIQ ULKdJ*fRH>Q I X Q�a�J
ORQ·MTKTF�^_OdH F�KdQ ^5M�Q M�t�Q
a�J1OIQ�^IJL^ MdKTF*^�OdH F*K=Q ^5MMI�VXF*^�O tAQ3a�J
ORQ3MTKdF*^_OdHRF*KdQ ^gM�
atAQFO·ULK=JLfRH.QFO OdJL^5M Y JLa�H_texQ MTQ a�Q ^gM
Y F8Y\[aLQFO"F*f��@YFt�cAQ ^5M�O-I�\stnOdO=JL^5M"a�F*^RcAHRf_t LQ-O�OIQ t F�a �Q a�Q�a�F*^RcexQ KdQ�egfRQbORQ-O"JL¡b�=Q M�OCO=c�a�H_t�Q-OFI
� f F*^5M�F�fqa�J
ORQ�^RJL^qMTKdF*^_O=H F*KdQ ^5M�
ytAQ�HRK=JLULKTF�a�a�Q fRKza�F*^Rc�HIf_t�QPt�Q�ULKdJ*fRH>QdY JLa�a�Q LQ MTF*^5M
fR^�Q ^�OdQ a�¡_t�Q�O$[]JL¡b�=Q M�OzQ M�cnt H>Q fIMGF8YFY;LQ ORQ KGcA^RORckQ
cAORfRQFtkt�Q a�Q ^gMUxF�Y\[ F8Y fI^�ORQ-OGJL¡ �=Q M�O-I

? � 0���9���� + D 9 Dr¬[]QFONMXfR^EO w ONMMxQ a�Q"OIQ�\_JL^ F � Q-Y\[R^RJJtAJLULc�Q-OGQ M�\sO=cnO�V�ckO=MdKdc�¡IfIMTQ O}S w O=MdQ a OFI>\st@Q-O=M�tAQ�HIKdJ
ORfRcAM
ORQ�t/[]c�^5M�LQ ULKdF�MTcAJL^ O$[]\sOdckOEc QLJLcAK � I � f�xF@��Kd¡Ic(�/I X QFO Y JLa�a"fR^IcnYªFBMTc�J*^_O�H>J*c�^5MExF H.JLcA^gMjO=JL^5M
U�LQ KbLQ QFOPH F*K���Kd¡Rc � � �!FF3
£�q �$Q M�t�QFOaY JLa�a"fR^IcnYªFBMTc�J*^_O�OIQ�ULKdJ*fRH>Q�OdJL^5M�U�LQ KbLQ QFO!H F�K!\sOdckOFI~r¬[]QFONM
fR^�O w O=MMxQ a�Q·egfRc+F8OSO=fRKdQjt F·MTJJt LQ KdF*^_Y Q"F*f��}HRF*^R^RQ-OXQ MXH.Q K=a�Q M�t/[ LQ egfRckt�c�¡IKTF*ULQ�ORQ�Y\[RF*KdULQ�Q ^
U�LQ KTF*^5M�t F"KbLQ H_tAcnY F�MTcAJL^ O$[]JL¡b�=Q M�OFI
X QPO w O=MMxQ a�QC��K=¡Rc(����\sOdckOzQ-O=M�`�JLK=a�LQ�ORQ�ORQ f���HRKdJ*ULKTF*a�a�QFOPO F*Q a�J*^�� X Q�O F�Q a�JL^-O$[���K=¡Rc(�
c�JLKd¡Rc �1O f�
0Q M t�Q�O F*Q a�JL^ O$[���K=¡Rc(����\sOdckO�c;ckOdK=O f I X QqHRK=Q a�c�Q KjO=QEY\[ F*K=ULQqO$[]Q ^RK=Q ULckO=MdKdQ K t�Q-O
JL¡ �=Q M�O�OdQ KZQ*Q fRKZO�c;ORF*^_O�t�Q0KbLQ H>Q K=MdJLc�K=Q�ORQFO@c�a�H_t F�^gMTF�MTcAJL^_O�f.Q M@ORQ0ORcAKdcAULQ K5tAQFO�KdQ egf �Q MdQFO�Q*Q KZO Y Q-O
O=Q KZQ*Q fRKZOFI � fRF*^5M�F�f�ORQ f��1cexQ a�QzO F*Q a�JL^�
5cnt_O=Q�Y\[ F*K=ULQzO$[ cAORQ ^5Mdck| Q KtAQFO0KdQ egf �Q MdQFO�Q M�OIQGU�LQ KdQ K
t�F�Y JLa�a�fR^RcnY F�MTcAJL^ ORQbULK=JLfRH.Q8I@\st�Q ^RKdQ ULcnONMTK=QbORQ-O"c�^I`�J*Kda�F�MTcAJL^_O�Y J*^_Y Q Kd^ F*^5M�tAQFO�ULKdJLfIH>Q-O
O$[]JL¡b�=Q M�O0O F*^�OtAQ!KbLQ H>Q K=MdJLc�K=QPO$[ \sO=cnO�c�\sOdcnO�E�Q H.JJOdc´MTJLK w �*\sOTE�f I X Q�YFtAc�Q ^gM�Y JL^_O=f_tAMdQ�t�QP\sOTE H>JLfIK
Q ^�Mdc�KdQ K�t�Q-O�Y F*KTF Y M�LQ KdckO=MTcAegfRQFO�ORQ-OGULK=JLfRH.QFO�O$[]JL¡b�=Q M�O�
.F*cA^_Odc e
fIQVtAQFO�JLHaLQ KTF�Mdc�JL^_OdxF�cA^ Q*J1egfRQ K
O=fRKoY QFOzULK=JLfRH.QFO�
~tAQ fRKZOPa�J
ORQ-OzO [ Q��LQ-Y fIMdc�JL^�
~t�QX^RJLa�¡RKdQ�ORQ�KbLQ H>J*^_OdQ-O¬F�M=MTQ ^RORfRQ-OFI}IkI]Q MSY8I
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VXF*^_O�Y Q MdMdQ�F*HRHRK=J�Y\[RQ 
5t/[{�XE�� ^RQjOdF*cAMXHRF8O�Y Q·egf$[]QFO=M�fR^ ULK=JLfRH.Q8I X QFO�K=Q egf$�Q MdQFOUOdJL^5M c�^5MdQ K 

Y Q HIM�LQ QFO)
>F�HRKFxQ-OPe
f [ Q-tnt�Q-O�F*c�Q ^5M LQ M�LQ�`�JLKda�F�MdM�LQ Q-O�OdfRc}Q*F�^gM�t�Q�HRK=J*MTJbY J8t�Q�\=\R� � 
 F*f_OZOdc�¡RcAQ ^-F*f-^Rc}QLQ F*f
YFtAc�Q ^gM"e
f [ F*f ^Rc}QLQ F*f�OdQ KRQLQ fRK�
�xFEt/[ F*cAORQbO$[]JLfIMdcntkOCOdHaLQ-Y c}| egfRQFO�F*f�O w ONMMxQ a�Q-O$[]Q��1H_t�J*cAM�FBMTc�J*^yI+Wgtkt�QFO
OdJ*^gMzQ ^_OdfRc´MTQ H F8OZObLQ Q-O xF�fR^�a�J
ORf_tAQXORQ�ULQFONMTcAJL^-ORQVY JLa�a"fR^RckYªF�Mdc�JL^ OIQ U*KdJLfRH.Q�egfRc5O []J�Y-Y fRH.Q ORQ
t�Q-OPORck�>f_O=Q K�QLQ KSO�t�QFO�a�Q a"¡IKdQFOPOIf�ULK=JLfRH.Q8I
KG^�Q��1Q a�H_tAQXORQUO w O=MMxQ a�Q�F w F*^5M�F*OIJLHIM�LQPY Q MdMdQ F*HRHRK=J�Y\[RQ QFONM�t�Q�O w ONMMxQ a�Q�W�MdQ K=^ F8teI

? � . B 0�,�> �W%MTQ Kd^ F t1Q-O=M�fR^dO w O=MMxQ a�Q!egfRcIJ8�>KdQPxFGfR^�Q ^�Q
c�KdJ*^R^RQ a�Q ^5Mr��XE���Y OIQFO Y F*H F8Y cAM�LQ-O+ORQ�ULQFONMTcAJL^
ORQjt�F-KbLQ H_tAcnY F�MTcAJL^}O$[]JL¡b�=Q MSOFI�\st0U_xQ K=Q�F*f_OSO=c0¡Rc�Q ^ t�F-KbLQ H_tAcnY F�MTcAJL^qORQ-OVY-t�c�Q ^5M�O�egfRQ Y QFtkt�QFO�ORQ-O
O=Q KZQ*Q fRKZO 	.Q MGF8OZOdfRK=QVt�FCY JL^_O=cnONM�F*^_Y Q�ORQFOzJL¡b�=Q M�O�KbLQ H_t�cAe
faLQFOFI
W%MTQ Kd^ F t�F*U*cAM�F*f ORQ-OSO=f_O�ORf*O w ONMMxQ a�Q Kz^Rc(�/I�\st�c�^5MTQ KZQ
c�Q ^gMdt�JLKZO�OIQ t/[sLQ MTF*¡_tAcnOSO=Q a�Q ^5M�O$[ fI^RQ
Y JL^R^RQ��IcAJL^ \d\R� � F*f ORQFOZOdf_O�ORQ � r ���B\ � egfRcoO=Q-`;F�cAM·H F*K�F*HIH>Q-t�O w O=MMxQ a�Q�
�Q M Y Q�Q ^ c�^�
MdQ KSY Q HIMTF*^5Mjt�Q-O"a�Q-OSOdF*ULQFO�\=\R� ��FMQ�F*^5M�egf$[]cntnO�F�MdMdQ cAUL^RQ ^5M � r ����\ ��Q M�Q ^&t�QFO�KdQ OIc�KdcAULQªF�^gM
Q*Q KSO�tAQ�O w ONMMxQ a�Q � J*MTQ a c:Q*JLc�K � I � f�
IegfRc/O []J�Y-Y fRH.Q�ORQ�t�Q-O!ORc}� f_O=Q K�Q*Q KSO�tAQ�ULK=JLfRH.Q�O$[]JL¡b�=Q MSO
KbLQ H_tAc�egfaLQFO-IIW�^�`;F*cAM�
gMdJLfIMaO w O=MMxQ a�Q�ORQ�Y JLa�a"fR^IcnYªFBMTc�J*^�OIQ¬ULK=JLfRH.Q¬J8�>KTF*^5Mat�Q-O�a �Q a�QFO0`�JL^_Y�
Mdc�JL^R^RF8t�c´M�LQFO�egfRQ � J*MdQ a H.Q fIM �Q MTKdQ�fIMdcntAcnObLQ I
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VXF*^�O�W�MdQ K=^ F8t 
 ckt w F�ORQ f��-M w H>Q-OGOIQ KbLQ H_tAcnY F�MTcAJL^y�
 X FXKbLQ H_t�ckYªF�Mdc�JL^"HRF8OSO=ckQLQzJ5xf$
 t�JLKZO�O$[ fI^RQ�c�^�QLJbYªF�Mdc�JL^�O [ fR^IQGJLHaLQ KTFBMTc�J*^�OdfRK0fR^�ULKdJ*fRH>QPO [ JL¡	
�=Q M�O�
8OdQ f�t fR^·JL¡b�=Q M�O=Q KRQLQ fIK�c:OdQ KZQLQ fRK�HRKdcAabF*cAKdQMf�Q��LQ-Y fIMdQot/[]JLHaLQ KdF�MTcAJL^yI X QFO�F*fIMdKdQFO�a�Q a�¡RKdQ-O
ORf�ULK=JLfRH.QzK=Q �Y JLckQ*Q ^5MOdQ f�t�Q a�Q ^5Mat F�K=Q egf$�Q MdQGQ Mt F�OTF*f�QLQ ULF*KdORQ ^5M!HRKbLQ-QLQ ^ F*^5M�F*c�^_O=c~t�Q�Y F8O0J�xf
tAQVO=Q KZQ*Q fRK¬HRKdcAabF*cAKdQ�LQ-Y\[RJLfRQ KTF*c´MMI.Y!t�Fj| ^�ORQdtD[ JLHaLQ KTFBMTc�J*^$
:W%MTQ K=^ F8t@HRKdJbY8xQ ORQ�xF t/[]Q ^�QLJ*c�ORQ-O
KbLQFOdf�tAM�FBM�O�ORQ�Y QFtntAQ� Y c.F*f Y-t�cAQ ^5MaQ
c�F � J*MTQ a Q MVxFUt F�ORck�>f_OdcAJL^bOIQ�tD[ LQ M�F�M�ORf O=Q KZQ*Q fRK�HRKdcAabF*cAKdQ
Q*Q KSO�MTJ*fIMTQ-O�tAQFO�KbLQ H_t�cAegfRQFOPa�Q M=M�F*^5MGF*c�^�OdcytAQ fRK LQ M�F�MCxF��=JLfRK-I
 X F KbLQ H_tAcnY F�MTcAJL^·F8Y MdckQ*QGJ5xf�MTJ*f_OatAQFO0a�Q a"¡RK=QFO0ORf�ULKdJLfIH>Q�Q���LQ-Y fIMdQ ^5M�t/[]JLHaLQ KTF�Mdc�JL^·cA^ Q*J1egfaLQ Q
H F�KNt�Q�YFtAc�Q ^5MFI_r�JLa�a�Q�W%MTQ Kd^ F8t>H>Q Kda�Q M�fR^RQ�ORc}� f�Odc�J*^3FMQLQFYXJ*KdORK=QGMTJ�M�F8t�
gMdJLf_O�tAQFOaOdQ KRQLQ fRKSO
ORf�ULKdJLfIH>Q�KdQ �Y JLckQ*Q ^5M�tAQFOza �Q a�Q-O¬a�QFOSOdF*ULQ-O�O F*^_O�t�Q�a �Q a�Q JLKdOIKdQ8I�r�Q M=MTQCObLQ a�F*^5MTcAe
fIQ�U5F�
KdF*^5MTc�Q�t�FCY JL^�OdcnONM�F*^�Y Q ORQFOoOdQ KZQ*Q fRKZO xFjt Fd| ^�ORQPt/[]JLHaLQ KTF�Mdc�JL^yI

#%!���!�� '�� �0�X��* � �I+����:�I�.*0/ 
���� �
X [ F*HIHRKdJbY\[RQ�O=Q KRQ1ckY Q�Y JL^_O=cnONMTQ xF OaLQ-|R^Rc�K�fR^ O=Q KRQ1ckY Q�ORQ�Y JLa�a�fR^RcnY F�MTcAJL^ ORQ�ULKdJLfIH>Q�egfRc�O=Q

ULK=Q-�>Q KTF�cAMXF�f ¡If_OUr��XE���Y xF Y	�J*M�LQ�ORQFO F*fIMdKdQ-O�OdQ KRQ
cnY Q-OUr��XE���YVI X QFO�`�JL^�Y MTcAJL^_O�OIQ�Y Q�OdQ KZQ
cnY Q
OdQXMdKdJLf�Q*Q�F�c�^_O=cyOdHaLQ-Y c}|�LQ Q-O¬FMQLQ-Y�OIQFOzc�^5MTQ K=`;F8Y QFO�\�V X I
KG^ Q��1Q a�H_tAQ�ORQ�O w O=MMxQ a�Q�¡RF8ObLQ�OdfIK�Y Q M=MTQ�F*HRHRK=J�Y\[IQ�Q-O=M�t�QgO w O=MMxQ a�QN��¡b�=QFY M ^�K=JLfRH�S w O=MdQ a ce�P^ S_f I
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Kz^
OdQ KZQ
cnY Q r���E���Y QFO=M fR^�Q ^_O=Q a"¡�t�Q�O [ cA^gMdQ KN`;F8Y Q-O \�V X c;\_^5MTQ K=`;F8Y Q}V�QFOZY KdcAHIMTcAJL^ X F*^�
ULfRF*ULQ1f�H F*Kat�Q-OdegfRQFtkt�Q-OatAQFONY-t�cAQ ^5M�O�F8YFY8xQ ORQ ^5M�F*f O=Q KZQ
ckY Q8I � Q-Y\[R^RcAe
fIQ a�Q ^5M�
�Y QFO�c�^5MTQ K=`;F8Y QFONO=Q
MdKTF*ORfIcnOdQ ^5M�H F*K!fR^-Q ^_OdQ a"¡_t�QXO [ JL¡ �=Q M�O�KbLQ H F*KNMTckO!egfRcyY J
JLHyxQ KdQ ^gMzQ ^gMdKdQXQ f��-H.JLfRKPF8OZOdfRK=Q Kot�Q
O=Q KZQ
ckY Q�Q ^�e
fIQFO=Mdc�JL^�I X [{�P^�S O=fRcAM�Q��RF Y MTQ a�Q ^5M�t�F"a �Q a�QXOaLQ | ^Rc´MTc�J*^yI
X [{�U^ S Q-O=M�fR^ Q ^�OdQ a�¡_t�Q O [ cA^gMdQ KN`;F8Y Q-O�egfRc�`�JLfRKd^IcnOSO=Q ^5M}ORQ-O�HRK=c�a�cAMdckQLQ-O-ORQ ULQ-O=Mdc�JL^4ORQ
ULK=JLfRH.QFO0O$[]JL¡b�=Q M�O0Q M�ORQ-O�HRK=c�a�cAMdckQLQ-O+ORQoY JLa�a�fR^RcnY F�MTcAJL^�FMQLQ-Y�Y QFO�ULKdJ*fRH>Q-OFI5YGf_Y fR^IQ�[ w H>J�
MS[5xQFO=Q�MTQ-Y\[R^Rc�egfRQP^ [ Q-O=MdLQ a�ckOdQ�e
fRF*^5M�xF�t/[]c�a�H_t�F*^5M�F�Mdc�JL^XORQNt/[{��E�� fIMTckt�cnObLQ8I\st
H>Q Kda�Q M tD[ Q ^�QLJLcAQ
ORQ�KdQ e
f$�Q MTQ-OdQLQ KSO�H_t�f_O=c�Q fRKSO�JL¡b�=Q MSOdO=Q KZQ*Q fRKZOFI�\st�F8OZOdfRK=Q t�F�ORc}� f�Odc�J*^ |:F�¡_t�Q�Q M�^RJL^ |:F*¡_tAQ
F*cA^_Odc>egfRQ�t F�OIck�>f_OdcAJL^-FMQLQFY�JLK=ORKdQGMTJ*MTF8teI���^ w MTK=JLf�Q*Q OIQ f��bM w H.QFO�ORQ�Y JLa�a"fR^RckYªF�Mdc�JL^$
 t�F
Y JLa�a�fR^RcnY F�MTcAJL^qM w HaLQ Q�Q MVt F Y J*a�a"fI^RcnY F�MTcAJL^}^RJL^ M w HaLQ Q8I@\st0QFONM LQ U5F8t�Q a�Q ^5MVY JLa�H>JJObLQ·ORQ
H_tAf_OdcAQ fRKZONO=Q KZQ
ckY QFO���OdQ KZQ
cnY Q�ORQGa�Q-OSOTF�ULQ K=c�Q�
 O=Q KZQ
ckY Q�ORQGORck�>f_O=c�JL^$
 O=Q KZQ
ckY Q�ORQ�Y JL^�Y Q ^�Odf_OPQ M
tAQ�OdQ KRQ
cnY Q�ORQPO=fRKZQ*Q cntkt F*^�Y Q8I X Q�a�J1OyxQ-t�QP�P^ S OdQ KdF�OaLQ M�F�cntnt LQ�f_t´M�LQ K=c�Q fRKdQ a�Q ^gMFI

� �� � !�� ��� ���  $ ! � ����$��) �� ���� ��� � ��$ � � �)��! �E����$
\st QFONM�YFt F�c�K%egfRQoY Q-O�MTKdJ*cnO�F*HIHRKdJbY\[RQFO0K=Q a�LQ ORcAQ ^5M�xF�t/[ F*¡_OdQ ^_Y Q�ORQ!`�J*^_Y Mdc�JL^_O�OIQ�Y JLa�a"fR^RckYªF�Mdc�JL^

ORQXULK=JLfRH.QXO F*^_O�r��XE���YdI X Q-O�O w O=MMxQ a�QFOoY J*^��Y f_OoO=fRK�t F"¡ F OdQXORQ�Y QFOzF*HRHRK=J�Y\[IQFO�HRKdJ*f�QLQ ^gM�tAQ fRKZO
Q�F8t�cAORcAM�LQ8I
#GJ*f_O HRK=J�Y;LQ ORJL^�O xF@t F Y JLa�H F*KdF*cnO=JL^ ORQ�Y QFO�MTKdJ*cnO F�HRHRKdJbY\[RQ-O3QFOSO=Q ^5MTcAQFtkt�Q a�Q ^5MbH F*KbKdF*HRH.JLK=M xF
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Y Q K=MTF*c�^_OoY KdcAMMxQ K=QFO�egfRc�a�Q-OdfRK=Q ^5M�t/[ F*OaLQ e
fRF�MTcAJL^-ORQPY QFOGF*HRHIKdJbY\[RQFOCxF·^RJ*MTK=Q�F*HRH_tAcnY F�MTcAJL^yI

? =�>@7J2;�@��>�.39 ��9 � 9:.�AB > G B 7 N � ����� �Kz^EO w O=MMxQ a�QCY J*a�H FBMTc�¡�t�Q FMQLQFY r��XE���Y Q-O=MXfI^EO w O=MMxQ a�QCY J*^I`�JLKda�Q xF t F OdHaLQ-Y ck|_YªF�Mdc�JL^�ORQ
r��XE���Y LQ M�F�¡_t�cAQ�H F*K�tD[��C4E^�I
X [ F*HRHRK=J�Y\[RQ�O$[ cA^5M�LQ U*KTF�Mdc�JL^�^RQ�HRKbLQ-OdQ KZQLQ·H F O�Y Q MdMTQdY JLa�H F�Mdc�¡Rckt�cAM�LQXHRfRckOdegf$[]QFtntAQ�^aLQ-Y Q-OSOdc´MTQ�t�F
a�J1OIck|~Y F�MTcAJL^ ORQ t/[{�XE���I�V�LQ-OdJLK=abF�cnOUt F�ObLQ a�F*^5MTcAe
fIQbORQ-O"KbLQ `1LQ KdQ ^_Y Q-O r���E���Y�OdQbMdKdJLf�Q*Q
Y\[ F�^RU�LQ QXHRF*KSY QXe
fIQ�t/[{��E��8ORJLc´M!a�F*^RcAHRf_t�Q K�OIQFOPKbLQ `1LQ K=Q ^_Y QFOzO$[ J*¡b�=Q MSOPKbLQ H�t�c�egfaLQ-OFI1Y¬c�^�Odc���K 
¡Rc ���X\sO=cnO0Q M�Wgt�Q-Y MdKTFXJL^5M�
5MTJ*f_O0ORQ f�� 
gO �f&LQ MdQ ^RORK=Q�t�F�OdHaLQ-Y ck|_YªF�Mdc�JL^�ORf�abF*HIHRc�^RUX\�V X �Jr � �
F |R^�ORQ�U�LQ KdQ K�t F�Y JLa�a"fR^IcnYªFBMTc�J*^ ORQ�ULKdJ*fRH>Q I
� f F*^5M�F�f��}ORQ f�� F�fIMTK=QFO�F*HRHIKdJbY\[RQFO c�c�^5MTQ KSY Q HIMTcAJL^}Q M�OdQ KRQ
cnY QMf�
�Q-tnt�Q-O¬HRKbLQFO=Q KZQ*Q ^5MVt F Y JLa 
H FBMTc�¡Icnt�c´M�LQXFMQ*QFY r��XE���Y HRfRckOdegfRQCt�F�U*QFO=Mdc�JL^�ORQdt�F Y J*a�a"fI^RcnY F�MTcAJL^-ORQ�ULK=JLfRH.Q�Q-O=MXcA^ROaLQ�
H.Q ^RORF*^5MTQ ORQ t/[{�XE���I�W�^ Q � Q M�
�O F*^_OVt/[ F*HRHRK=J�Y\[RQ�O$[]c�^5MTQ KSY Q HIMdc�JL^$
�t F Y J*a�a"fI^RcnY F�MTcAJL^ ORQ
ULK=JLfRH.Q�QFONMPU�LQ KbLQ Q�F�f ^RckQ*QªF*f3OIf O w O=MMxQ a�Q O [ Q��IH�t�JLc´M�F�Mdc�JL^yIgW%MPORF*^_O�t/[ F*HRHIKdJbY\[RQ�ORQ�O=Q KRQ1ckY Q 

Q-tnt�QbQFO=M�U�LQ KbLQ Q�U*K��F8Y Q&xF}ORQ-O·c�^5MTQ K=`;F8Y QFO·\�V X Q M�F*f_Y fI^RQ�[ w H.J*M�[yxQ-OdQ�^$[]QFO=M&LQ a�ckOdQ3egf F*^5M�xF
tD[��XE��8fIMTckt�cnObLQ8I

? =�> �g2 01.1> ��9 � 9 . AB ���KbLQ-OdQ KZQLQ KNt�F�H>JLKNM�F*¡Icnt�c´M�LQ�O$[ fI^ Y J1ORQoY�[ Q-O=M�HRKbLQ-OdQ KRQLQ KNt F¬`;F Y f_t´M�LQPORQot/[]Q���LQ-Y fIMdQ KOdfRK0H_tAf_OdcAQ fRKZO
¡Rf�O�r��XE���Y�KdcAQ ^-egf$[ Q ^�tAQXKdQFY JLa�HRcnt�F*^5MMI
X [ F*HRHRK=J�Y\[RQ�O$[ cA^5M�LQ U*KTF�Mdc�JL^�Q M�Y QFtkt�Q ORQCtD[ cA^gMdQ KZY Q H1MTc�J*^�^RQ�KdQFO=H>Q-Y MdQ ^5M�H F8O�Y Q M=MTQ"HIKdJLHRK=c LQ M�LQ8I
r�Q-O�ORQ f�� F*HRHIKdJbY\[RQFO�OaLQ | ^RckOSOdQ ^5M·QFtntAQFO _a �Q a�Q tAQ fRKZO�HRK=JLHRKdQ-O"H_t�F�MTQ `�JLKda�Q�O [ Q��LQ-Y fIMdc�JL^ Q M
H.Q K=ORQ ^5M�ORJL^_Y t F3H.JLK=MTF*¡RcntAcAM�LQ8I��XK=¡Rc(����\sOdckO�Q M�W�tAQFY MTKTF�
�¡ F8ObLQ-OVO=fRKUt F3HRKdQ a�cexQ K=Q�F�HRHRKdJbY\[RQ 

Y JL^_O=MdKdfRckOdQ ^gMY F*KdKbLQ a�Q ^5M0fR^·^RJLf�Q*QFt/�XE���c�Q��
MTQ ^_OdcAJL^�ORQ�t/[{�XE��*ONM�F*^RORF*KdO f IgW%MTQ K=^ F8t�
*¡ F8ObLQ
O=fRKjt FqORQ f��1cexQ a�Q�F*HRHRK=J�Y\[IQ�
�fIMdcnt�ckOdQ�ORQFO�JLfIMdcntnO�ORQ3¡ F8O·^Rc}QLQªF�f HRK=JLHRK=Q&xF�Kz^Rc(� e
fIc 
%H F�K
Y JL^_ObLQ egfRQ ^5M�
.OaLQ H>Q ^RORQ ^5M¬ORQPt/[ F*KSY\[Rc´MTQ-Y MTfIKdQ8I
X [ F*HRHRK=J�Y\[RQ�OdQ KZQ
cnY Q�

H F*K�Y J*^gMdKdQ 
1U5F�KTF*^5MTc´M�t FXH.JLK=MTF*¡RcntAcAM�LQ!ORf Y J1OIQ8IgY�Y JL^ROIcAMTcAJL^·ORQ¬^IQGH F O
fIMdcntAcnOdQ K!ORQ-Oza&LQFY F*^RckOda�QFO�OdHaLQFY c}| egfRQFOjxF�fR^RQ c�a�H_t F*^5MTF�MTcAJL^bH F�K=MTckY f_tAcexQ KdQ�ORQPtD[��XE���I

? =�> � B 0 
 2 0��@>~,�7 B �W�^qU�LQ ^aLQ KdF8t 
 X Q ORQ ULKbLQ�O$[ F*¡_ONMTKdF8Y Mdc�JL^�O$[ fI^EO w O=MMxQ a�Q"QFONM�cA^ Q*Q KZOdQ a�Q ^5MXHIKdJLH.JLK=Mdc�JL^I^RQFt�xF OdF
H.Q KN`�JLKda�F*^_Y Q8I � fRF*^RO9fR^�O w ONMMxQ a�Q3HRKbLQFOdQ ^5MTQ-fR^&[ F*f1M�^RckQ*QªF*f9O [ F*¡�O=MTKdF8Y Mdc�JL^�
 OTFqH.Q KN`�JLK 
a�F*^_Y QXORc�a�c�^gfRQ IIVXF*^�O�t�Q�Y JL^5MTQ��
MdQ�ORQ�t�FCY JLa�a"fR^IcnYªFBMTc�J*^bORQXULK=JLfRH.Q�
_t�F"H>Q K=`�JLK=abF�^_Y Q�O=Q
a�QFO=fRKdQELQ ULF8t�Q a�Q ^gMCxF�t�F·egf F t�cAM�LQ�ORQPOdJ*^�HRK=J*MTJbY J8t�QXORQ�ORc}� f_O=c�JL^�I
X [ F*HRHRK=J�Y\[RQ0O$[]c�^5M�LQ ULKdF�MTcAJL^XQFONM�Q ^ HRKdcA^_Y cAH>Q t�F!H_t�f�O�H>Q K=`�JLK=abF*^5MdQ�H F*KSY Q0e
fIQtD[ cA^5M�LQ U*KTF�Mdc�JL^GORQ
`�JL^�Y MTcAJL^_OGORQdY JLa�a�fR^RcnY F�MTcAJL^�ORQ"ULK=JLfRH.Q"F*fEO=Q cA^qa �Q a�Q�ORQCtD[��XE��4KbLQ ORfRc´M�OdQ ^_OdcA¡_t�Q a�Q ^5M
tAQ Y J �fIM·O$[sLQ-Q*Q ^5MTfIQFtntAQFO�KdQ OIc�KdQ-Y Mdc�JL^_O·ORQ-O·a�Q-OSOTF�ULQFO�xF OIck�>f_OdQ KFIr�QFY c�ORcAMjOdF H.Q KN`�JLKda�F*^_Y Q
OaLQ H>Q ^RORKdF ORc�K=QFY MTQ a�Q ^5M�ORQ�t/[]c�a�H_t F*^5MTF�MTcAJL^ ORQ�t/[{�XE�� OdJLf�O k�dF Y Q ^5MFI X F H.Q KN`�JLKda�F*^_Y Q-ORQ
tD[ F*HIHRKdJbY\[RQzO$[ cA^5MTQ KZY Q HIMTcAJL^ OaLQ H>Q ^RO$
IO [ fR^IQ�H F*KNM�ORQ�t/[{�XE�� c�MTQ a�H�O�O$[]fR^RQ�Y JLa�a"fR^RckYªF�Mdc�JL^
\=\R� �fPHRfRckOdegf$[]cnt�`;F*fIMGc�^5MTQ KSY Q HIMdQ K�tAQFOza�Q-OSOdF*ULQFOG\d\R� ��
:O$[ F*fIMdKdQ�H F*K=MzORf�a�J
ORf_tAQXORQdY JLa 
a"fI^RcnY F�MTcAJL^�OIQ�ULK=JLfRH.Q�fIMdcntAcnObLQ�HRfIcnOdegfRQVt�Q-OGa�QFOZOTF*ULQ-O�ORQ-O=MTcA^aLQFOjxFbfR^qU*KdJLfRH.QUOdJL^5M�OIc�KdcAU�LQFO
Q*Q KSO�Y Q�a�J1OIf_t�Q I
� f F*^5MCxFCtD[ F*HIHRKdJbY\[RQ�ORQPO=Q KZQ
ckY Q�
�OTF�H>Q K=`�JLK=abF�^_Y Q�OaLQ H.Q ^RO�fR^RcAe
fIQ a�Q ^5M�ORQ�t/[{�XE��8f1MTcntAcnObLQ8I
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ORf_t F�KdcAM�LQ�QFONM�fR^RQ�KbLQ H.JL^_O=QVxF�t�F�Y JLa�H�t�Q��1c´M�LQ8IWgtkt�QY JL^_O=cnONMTQUxFGONLQFY JLa�H.JJO=Q K+fI^CO w O=MMxQ a�Q
Q ^ fI^}Q ^_O=Q a"¡_tAQ�ORQ�a�J1ORf�t�QFO)
>H�t�f_O�J*f a�JLcA^_O¬cA^ROaLQ H.Q ^IO F*^5MMI�rN[RF8Y fR^ ORQ-OXa�J
ORf_tAQFO�H.Q f1M
�Q MTKdQ�a�J1OIck|NLQ 
IKdQ a�H�t F8Y;LQ�OTF*^_OzKdQ a�Q MdMdKdQXQ ^�egfRQFONMTcAJL^�tAQXKdQ-O=MTQ ORQ-Oza�J
ORf_t�Q-OFI
\st@QFONM�ORc � Y cntAQ OIQo�=fRULQ K�t�F�a�J
ORf_t F�KdcAM�LQXO$[]fR^RQ"F�HRHRKdJbY\[RQ"HIfRcnO=e
fIQdY Q-tntAQ�sY c�ONLQFY KdcAMGH_tAf_OGfI^RQ
H_[Icnt�J8OdJLH_[Ic�Qze
f [ fR^IQ�O=MdKdf_Y MTfRK=Q8I%�@JLfRK�O=Q¬`;F*c�K=QGckt `;F*fIM��=fIULQ Kat/[]c�a�H_t F*^5MTF�MTcAJL^�ORQ�tD[ F*HIHRKdJbY\[RQ8I
#zJLf_O�F8tkt�JL^�O�ORJ*^_Y ^RJLf�O"H>Q ^_Y\[RQ K�OdfRKCtAQFOVO w O=MMxQ a�QFO�Y c´M�LQ-O"Q ^9Q��IQ a�H�t�QbH.JLfRKVY\[ F*egfRQ�F*H�
HRK=J�Y\[IQ�Q M�Q*JLc�K�Q ^�H F*KNMTckY f_tAc�Q K�t F�a�J
ORf_t�F*Kdc´M�LQ+OIQat�FP`�J*^_Y Mdc�JL^�ORQY JLa�a"fR^IcnYªFBMTc�J*^XORQ�U*KdJLfRH.Q8I
��Kd¡Ic(����\sOdcnO�Q M�WgtAQFY MdKTF&
�¡RF8ObLQ-OdOdfIKVtD[ F*HIHRKdJbY\[RQ·O$[]c�^5M�LQ ULKTF�Mdc�JL^�
$JL^5M fR^RQ�F*KSY\[Rc´MTQ-Y MTfIKdQ�a�J 
^RJ8t�cAMS[Rc�egfRQ I � J*fIM�Y\[ F�^RULQ a�Q ^5MXO [ fR^IQ�`�JL^_Y MTc�J*^R^ F8tAcAM�LQXH.Q f1M�KdQ a�Q MdMdKdQ�Q ^}egfRQFONMTc�J*^�MTJLf1M�t�Q
O w ONMMxQ a�Q I X FX`�JL^_Y Mdc�JL^·ORQzULQ-O=MTcAJL^�ORQ�t�F�Y JLa�a"fR^RckYªF�Mdc�JL^�OIQGULK=JLfRH.QP`;F*cAM0H F�K=MTcAQ�c�^5M�LQ ULKTF*^5MdQ
ORQ�tD[��XE���I S
c�JL^�F1Q�F*c´MdxFCY\[ F*^IULQ K�H F*KPQ��1Q a�H_t�Q�tAQXHRKdJ*MdJ�Y JJt�Q¬ORQXORck�>f_O=c�JL^3fIMdcntAcnObLQ 
1MdJLfIMot�Q
O w ONMMxQ a�QUOdQXMTK=JLf�Q*Q KTF�cAMzF �>QFY M�LQ8I
VXF*^�OXW%MTQ K=^ F8t�
 ¡ F8ObLQjOdfRK�tD[ F*HIHRKdJbY\[RQ"O$[]c�^5MdQ KSY Q HIMdc�JL^�
yt F�`�J*^_Y Mdc�JL^qOIQ�ULQFONMTc�J*^}ORQ�Y JLa�a"f�
^RckYªF�Mdc�JL^bORQ�ULKdJLfIH>QXQ-O=MGF8OSO=fRKbLQ Q�H F*KPfR^�a�J
ORf_tAQ xF�H F*KNM�
_ObLQ H F�KbLQ�ORQPt/[{�XE���I 4�F*ckO�Y QFtAfRc( Y c
^$[]QFONM%H F O Y J*^��Y f"OIQ�a�F*^RcexQ KdQ�xF�Y Q�egf$[]cnt OdJ*cAM�KbLQ f1MTcntAcnObLQ�O F*^_O�O$[ F�fIMTK=QFO%F�HRH_t�ckYªF�Mdc�JL^�O r��XE���YdI
� f F*^5MPxFUtD[ F�HRHRKdJbY\[RQ�ORQ�OdQ KZQ
cnY Q�
bt/[{�U^ S�`;FMQLJLK=cnOdQ�t FXa�J1OIf_t F*K=cAM�LQ!Q Mat FXKbLQ fIMTckt�ckOTF*¡Rckt�c´M�LQ8I\st:QFONM
Y JLa�H.JJObLQqORQqH_tAf_OdcAQ fRKZO OdQ KZQ
cnY QFO)
�OdHaLQ-Y ck|NLQFO�FMQLQFY}OIQFO3c�^5MdQ K=`;F Y QFO3\�V X 
�e
fIc¬H.Q f�Q*Q ^5M �Q MTK=Q
fIMdcntAcnObLQ¬O F*^_O�ORQ-O�Y JL^5MTQ��1MdQFO¬F*fIMTK=Q�e
fIQUt�F�Y JLa�a"fR^RckYªF�Mdc�JL^bORQ�ULKdJLfIH>Q I

� �� � 	 � ��� 
��$ �
\st�QFONMPYFt F�c�K�egfRQjt/[sLQ-Q*JJt�f1MTc�J*^qORQ r��XE���Y Q*Q KZOVt�F Y JLa�a"fR^RckYªF�Mdc�JL^�ORQ·ULKdJ*fRH>Q�Y JL^_ONMTcAMdfRQ KdF*cAM

fR^RQ�F�fR¡ F*cA^RQ�H.JLfRK�t�Q-O!OaLQ QLQFtAJLHRH.Q fRK�O$[ F*HRH�t�cnY F�MTcAJL^_O�ORcnONMTKdcA¡RfaLQ QFOFI~r�QFOPORQ Kd^RcexQ KdQ-O�H>JLfIKdKdJ*^gM!¡NLQ ^aLQ�
|~Y c�Q K�OIQFO�F1Q�F*^5MTF*ULQFO�OIf Y JL^_Y Q HIM�ORQPULKdJ*fRH>Q Ibr�Q H.Q ^RORF*^5MNtAQ!KTF3�=J*fIM�ORQP^RJLf�Q*QFtkt�QFO�`�JL^�Y MTcAJL^R^ F t�cAM�LQFO
ORJLc´M�HRKbLQ-OdQ KRQLQ K�t�Q-OjLQ-t LQ a�Q ^5MSONYFt LQFO�egfRc>OIcnO=Mdc�^RU*fRQ ^5M�fR^RQ�OdJJtAfIMTcAJL^�a�c�OIO_t�QL�!F*K=QPMTQFtkt�Q�egfRQ�r��XE���YdI
r�QFO LQFt LQ a�Q ^5M�OoO=JL^5Mg�=f�O=MTQ a�Q ^5M�tAQFOoY K=cAMMxQ KdQ-O�ORQPt FCY J*a�H F�KTF*ckOdJL^3HRKbLQFY;LQ ORQ ^gMdQ8I
X [ F�HRHRKdJbY\[RQ egfRc�H F*KTF � +AM LQ H>JLf�OdQ K�t�Q�H_tAf_Oot/[]QFO=HRKdc´M�O$[ fI^RQ�F�KSY\[Rc´MTQFY MTfRK=QVY JLa�a�QUr��XE���Y�Q-O=M�t/[ F*H�
HRK=J�Y\[RQ O=Q KZQ
ckY Q8I X QFOjO w ONMMxQ a�Q-O�OaLQ QLQ-t�JLHRHaLQFO��=f_OdegfRQ�t F&
�¡ F8ObLQFO OdfRKjt�Q-O�ORQ f	� F*fIMTK=QFO�F*HRHIKdJbY\[RQFO)

fIMdcnt�ckOdQ ^gM�ORQFO JLfIMdcntnOXOIQ Y JLa�a"fR^RckYªF�Mdc�JL^qOIQ�ULK=JLfRH.Q�Q��1cnONM�F*^5M ce��Kd¡Ic(����\sOdcnOXf1MTcntAcnO=Q"\sOdckO�
�Wgt�Q-Y MTKdF
fIMdcnt�ckOdQ v J*Kdf_OGJLf�\sO=cnO 
>W%MTQ Kd^ F8t@fIMdcnt�ckOdQ � J*MTQ a fPQ M¬e
fIc�JL^5M�LQ M�LQVY JL^ �Y f_O)
xF tD[ J*Kdc�U*c�^RQ 
RH>J*fRK¬U�LQ KdQ K
ORQ-O ULKdJ*fRH>Q-O�OIQ�HRK=J�Y QFOSO=f_O3^RJL^ H F8O�ORQFO U*KdJLfRH.QFO�O$[]JL¡b�=Q MSOFI�\stGF `;F8tntAf HIKbLQ-Q*JLc�K�fR^RQ�c�^5MTQ K=`;F8Y Q
t�J*ULcnY c�QFtkt�QzegfRc$`;F*cAM�t�Q�t�cAQ ^-FMQLQ-YVtAQXa�J*^RORQ�ORQFO�JL¡ �=Q M�O�r��XE���YdI
X [ F�HRHRKdJbY\[RQoOdQ KZQ
cnY Q�KdQFO=H>Q-Y MdQzMdJLfIM�xF¬`;F*c´Mgt�QPa�J1OyxQFt�Q�ORQot/[{�C4�Y)ce��¡b�=Q-Y M4�F*^RF*ULQ a�Q ^5M�Y¬KZY\[RcAMdQFY�
MTfIKdQ1f I*YGc�^_O=c 
3t F�Y JLa�a"fR^RckYªF�Mdc�JL^ ORQ!U*KdJLfRH.Q!Q-O=M�fR^dOdQ KRQ
cnY QdxFGH F*K=M+egfRc�O=Q!ULKdQ � Q!F*f"¡Rf_Or��XE���YdI
\st�J8� K=Q fR^ Q ^_OdQ a"¡_tAQ O$[]c�^5MTQ K=`;F8Y QFO"egfRc�U~xQ K=Q ^5M�t�Q-O�ULK=JLfRH.QFO�O$[ J*¡b�=Q MSO�Q MCt�F�Y JLa�a�fR^RcnY F�MTcAJL^ F*f
OdQ c�^�ORQPY Q-OzU*KdJLfRH.QFO-I
Y Y Q��=JLfRK�
�^RJ*f_O�H.JLf�Q*JL^_O�ORc�K=Q�egf$[ F*f_Y fR^9ORQ Y Q-O�JLfIMdcntkOX^$[ Q-O=MdO=M�F�^RO F*K=cnObLQ�H F*KUt/[{�C4E^�I�W�^9F�M 
MTQ ^RO F*^5M tAQFO `�fIMdfRKSO3JLf1MTcntkO�OIQ�Y JLa�a"fR^RckYªF�Mdc�JL^ ORQ}ULK=JLfRH.Q}O F*^_O�r��XE���Y 
�^RJLf_O
LQ MdfRORcAJL^_O t�F
H.JJOSO=c�¡Rckt�cAM�LQ¬O$[]fIMdcnt�ckOdQ KNt/[]fR^-O$[]Q f��/I*#zJLf_O�KdQ-Y\[RQ KZY\[RJL^_OGfR^RQ�OdJ8t�fIMdc�JL^ O=c�a�H_t�Q xF�fIMdcntAcnOdQ K�Q M � Q��1c�¡�t�Q8I
X Q��=JLfRK�J�xf�ORQFO�JLf1MTcntkO+ORQNY JLa�a"fR^RckYªF�Mdc�JL^�ORQPULK=JLfRH.Q�OdQ KdJL^5M�O=MTF*^RO F�KdcnObLQFO)
Jt�Q!HRF8OSOdF*ULQdxF�Y Q-O�JLfIMdcntnO
^RQ�ORJLc´M�H F8OzF �>QFY MTQ K�^RJ�MTKdQ�O w O=MMxQ a�Q I'#GJLf_O�^RJ*f_OGJ*Kdc�Q ^5MTJL^_OPOIJL^_Y�QLQ KSO�t/[ F*HRHRK=J�Y\[RQPO=Q KZQ
ckY Q8I
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#GJ*f_O�OaLQ M�F�cntntAJL^_O�O F�^_O t�F�O=QFY MTc�J*^ OdfIckQ�F*^5MTQ�t�Q O w O=MMxQ a�Q��P^ S F |R^ ORQ�QLJLcAK O [ ckt�KbLQ H.JL^RO xF ^RJ8O
¡.QFOdJ*c�^_O-I
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�P^�S QFO=M�fR^ OdQ KRQ
cnY Q�KbLQ H F*K=Mdc0e
fIc�U_xQ KdQ�ORQFO�ULKdJ*fRH>Q-O�O [ JL¡ �=Q M�OCr��XE���Y Q M `�JLfRK=^RcAM�OIQFO�HIKdc(

a�cAMTc}QLQ-O OIQ Y J*a�a"fI^RcnY F�MTcAJL^ F1Q*QFY Y QFO�ULKdJLfIH>Q-OFI X QFOdY-t�cAQ ^5M�O ^$[]JL^5M"H F8O ¡.QFOdJ*c�^ OIQ Y J*^R^ F � +´MTKdQ t�Q
^RJLa�¡RKdQ 
/tD[ cAORQ ^5MTc´M�LQ JLfEt�F t�JbYªF t�cnOdF�MTcAJL^-ORQFO¬a�Q a"¡RKdQ-OFI��P^�S�Q-O=MX¡RF8ObLQCO=Q f_tAQ a�Q ^5M�O=fRK�ORQ-O�a�LQ-YªF�
^RckOda�QFO�r��XE���Y 
.cnt�Q-O=MXOIJL^_Y�H.JLKNM�F*¡_tAQ xF�MTJLf1M��XE�� Y JLa�H F�Mdc�¡_tAQ�FMQLQFY r��XE���Y�Q M¬MdJLfRK=^RQdO=fRK
MTJ*fIMoO w O=MMxQ a�QVO=fRHRH.JLK=MTF*^5M�t�QXHRK=J*MTJbY JJtAQX\d\R� � ORQVr��XE���YdI
KG^�ULK=JLfRH.Q�
RO F�^_O��P^ S 
RH.JJOSOFxQ ORQUt�Q-O�YªF*KdF8Y M�LQ K=cnO=Mdc�egfRQ-O�O=fRckQ�F*^5MdQFOy�
? X Q�U*KdJLfRH.Q�Q-O=M�O w ^RF*a�cAegfRQ8I KG^"J*¡b�=Q M�H.Q f1M;�=JLcA^RORKdQ�JLf"egfRc´MdMdQ K+fI^"ULKdJ*fRH>QPxFGMTJ*fIM%a�JLa�Q ^5MMI
? X QFO a�Q a"¡RK=QFO�ORf ULKdJLfIH>Q·H F*KNM�F*U*Q ^5M fR^ O?LMHEFMgY JLa�a"fR^ egfRc�
�UJt�JL¡RF8t�Q a�Q ^gM�
$KdQ HRKbLQ-OdQ ^gMdQ t�F
Y JLa�H.JJO=cAMTcAJL^ ORf�ULK=JLfRH.Q8I

? X JLK=e
f [ fR^3J*¡b�=Q MPK=Q �=JLcA^5M�fR^3U*KdJLfRH.Q¬OIJL^R^aLQ 
Icnt.ORJLc´M!F Y egfaLQ K=c�Kat/[ LQ M�FBM!ORf U*KdJLfRH.Q8I_r�QFY c H.JLK=MdQ
tAQ¬^RJLa ORQ6M	$ EFD�@ N ?L$ M I2J O?LMHEFM�I_r¬[]QFONM�fR^RQ�JLHaLQ KTFBMTc�J*^ F�MdJLa�cAegfRQ¬egfRc/Y JL^_O=cnONMTQ xF"JL¡1MTQ ^Ic�KNtD[ LQ M�F�M
O$[]fR^�a�Q a"¡RK=QXORf�U*KdJLfRH.Q�H>J*fRK�t�Q�MdKTF*^_O=a�Q MdMdKdQ F*f-^RJLf�Q*QªF*f�a�Q a"¡RK=Q8I

? Kz^�ULK=JLfRH.Q�^ [ Q-O=M%HRF8O�fI^�JL¡ �=Q M r���E���YVIB\stg^$[]QFONM+HRF8O�tAJ�Y F8t�ckOTF*¡�t�Q%H F�KSY Q�egf$[]cnt5QFONM+OIcnO=MdKdcA¡RfaLQ8I
? Kz^ ULK=JLfRH.Q�Q-O=M�OaLQFO=c�UL^aLQ�H F�K fI^RQ�KbLQ `MLQ KdQ ^�Y QbfI^Rc�egfRQ�c�^ROaLQ H.Q ^RO F�^gMdQbORQ t F tAJ�Y F8t�ckOTF�Mdc�JL^�ORQ
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Objets du service

Objet membre (défini par l’utilisateur)
Objets de constructions

GroupAdministratorFactory

GroupAccessorFectory GroupAccessor

GroupAdministrator Groupable

Invocable

ConcreteMember

create( ... )

create ( ... ) multicast ( ... )
get_view ( ... )

join_group ( ... )
leave_group ( ... )

deliver (... )

view_change (... )
get_state (... )
get_state ( ... )

héritehérite

créer

créer référence

référence
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Q f_tAQ a�Q ^5M�t F"HRK=Q a�cexQ K=QXKbLQ H>JL^�OdQ QFO=MGF�M=MTQ ^RORfRQ I
]_I ��F8OzORQ�KbLQ H.JL^_O=Q8I/r�QPOdJL^5MzORQ-OGK=Q egf$�Q MdQFO�OTF*^�OGKbLQ H.JL^_OdQ-OFI
h�I�O w ^_Y\[RKdJ*^RQ8I X Q-O�c�^�Q*J�Y F�MTcAJL^_OUO w ^_Y\[RK=JL^RQFO·FBMdMTQ ^RORQ ^gMdt F | ^ ORQ t/[]JLHaLQ KTF�Mdc�JL^ F8OSO=J�Y c LQ Q

a�F*ckOPQFtntAQFO�O=JL^5M�OdF*^_O�KbLQ H>J*^_OdQ-OFI
=�>@7J2;�*��6�,�9�7J>�.39:2;,�. �5��AB B

X F Y JLa�a"fR^RckYªF�Mdc�JL^�M w HaLQ Q�J � K=Q·F*f�YFt�cAQ ^5M�fR^RQ�MdKTF*^_O=H F*K=Q ^_Y Q�H F�KXKTF*HRH.JLKNM xF t�F ULQFONMTcAJL^ ORf
ULK=JLfRH.Q8I X QFONY-t�cAQ ^5M�O�H>Q f�QLQ ^gMPF*c�^_O=c:c�^�QLJ
egfRQ K�fR^ ULK=JLfRH.QGO$[]JL¡b�=Q M�O�O=Q KRQLQ fIKSO�Y JLa�a�Q�Odc;Y*[ LQ M�F�cAM�fR^
OdQ f_t J*¡b�=Q MFI~r¬[]QFO=MzF�f���JL¡b�=Q MSOPO$[{�U^ S�ORQ¬ORck�>f_OdQ KNt�F�KdQ egf �Q MdQXc�^�QLJ
egfNLQ Q�Q*Q KZO�t�Q¬U*KdJLfRH.Q�

Q MN|~tAMdKdQ K
t�Q-O�KbLQ H.JL^_OdQ-OPF | ^bORQ�^$[]Q ^ K=Q MdJLfRKd^IQ K!egf$[]fR^RQ�O=Q f_tAQ8I���c�Q ^ Q ^5MTQ ^RORf$

MTJLf�O�t�Q-OaO=Q KZQ*Q fRKZO�ORf ULK=JLfRH.Q
ORJLc}QLQ ^gMGFMQLJ*c�K�t F�a �Q a�Q�c�^5MdQ K=`;F Y Q�\�V X I
r�Q�M w H.Q ORQ Y JLa�a"fR^RckYªF�Mdc�JL^ F�tD[ FMQ�F*^5M�F�ULQ�O [ LQ H F*KdU*^RQ K�F*f�� YFtAc�Q ^5MSO�O$[ FMQLJLcAK�xF�ORck�>f_OdQ K�Q��IH�t�cnY c(
MTQ a�Q ^5M tAQ fRKZO·KdQ egf$�Q MTQ-O�
Y Q�e
fIcPORQ a�F*^RORQ KTF*c´M·ORQFO�JLHaLQ KTF�Mdc�JL^�O�O [ Q ^_Y J
O F*ULQ-Q M�OaLQFY J
O F*U*Q�ORQ t�F
KdQ egf �Q MdQ�FMQ�F*^5Mot/[]Q ^�Q*JLceI_r�Q H.Q ^RO F�^gM�
 QFtkt�Q¬HIKbLQFO=Q ^5MTQUt/[]c�^�Y JL^�Q�LQ ^RcAQ ^5MPORQX^IQXH F8O �Q MTKdQ�F OSOdQ

�
� Q��1c�¡�t�Q�


HRfRckOdegf$[]fR^�Y-t�cAQ ^5MP^RQ H>Q fIM�H F8OoO=HNLQFY ck| Q K�t�FCObLQ a�F*^5MTcAegfRQ�ORQPt F�ORck�>f_O=c�JL^yI
=�>@7J2;�*��6�,�9�7J>�.39:2;,�,�2;, . �y��AB B

r�Q�M w H.Q�OIQ�Y JLa�a�fR^RcnY F�MTcAJL^ H.Q K=a�Q M�O [ Q ^ Q*J w Q KbORQFO�a�Q-OSOdF*ULQFO�^RJL^ M w HNLQFO-IaKz^ Y-t�c�Q ^5M·e
fIc
QLQ fIM�Q ^�QLJ w Q K�fR^�a�Q-OSOTF�ULQ xF�fR^�ULKdJLfIH>Q O$[]JL¡b�=Q MGORJLc´MPMTKdF*^_O=`�J*Kda�Q KoOdJL^�a�Q-OSOdF*ULQ Q ^�fR^RQVQ�F8tAQ fRK
ORQ�M w H.Q EFD *�Q MotAQ�ORck�>f_O=Q K!Q��IH�t�cnY cAMdQ a�Q ^5M�FMQLQ-Y 5�9 H M	GH<JE:@LM ���Cc QLJLcAK�t FdO=QFY MTc�J*^ � I{l�I � f IIY¬f-^Rc}QLQ F*f
ORQPY\[ F*egfRQUOdQ KZQ*Q fRK)
/tAQXa�Q-OSOTF�ULQ�QFO=MzK=Q �Y f�xF"MTKTFMQ*Q KSO�t/[]JLHaLQ KTF�Mdc�JL^ IK?�H GCMF?L$ ���Cc:Q*JLc�K�|RULfRKdQ � I´¢3f I
r�JL^5MTKdF*c�K=Q a�Q ^5M�xFUt�FXHRKdQ a�cexQ KdQ 
�t F�Y J*a�a"fI^RcnY F�MTcAJL^�^RJL^·M w HNLQ QGQFO=M�H_tAf_O � Q��1c�¡�t�Q�HRfRckOdegf$[]fR^ YFtAc�Q ^gM
H.Q fIM�Q ^�Q*J w Q K!^ [ cAa�H.JLK=MdQPegfRQFt M w H>Q�ORQzORJL^I^NLQ Q-O�

Q M�FMQLQFY�t F�ObLQ a�F*^5MTc�egfRQ�egf$[]cnt OaLQ-OdcAKdQ8I1S1Q f_t�Q a�Q ^5M
FMQLQ-YVtD[ cA^_Y JL^�QgLQ ^Ic�Q ^5MzO$[ FMQLJLcAKdxF·U�LQ KdQ Kot F�HRKbLQ-OdQ ^gMTF�MTcAJL^�ORf�a�QFOZOTF*U*Q�FMQ�F*^5MoOTF·ORc}� f_O=c�JL^�I

� �� � ! � � � ()$' ! �
#GJLf�O�FMQLJ*^_O�HIKbLQFO=Q ^5M�LQ t�QFO�ORc}QLQ KSOdQ-OdObLQ a�F*^5MTc�egfRQ-O�OIQ Y JLa�a"fR^RckYªF�Mdc�JL^}ORQ�ULK=JLfRH.Q�Q M HRKbLQ-Y cnObLQ

Y Q-tntAQFO�ORJL^5M�^IJLf_OGF1Q*JL^_OG¡>Q-OdJLcA^�H.JLfRK�OdfRHIH>JLKNMTQ K�t�F·`MLQ ONLQ KdF�MTcAJL^�OIQVO=Q KZQ*Q fRKZOFI #zJLf_OGFMQLJL^_O�LQ U5F t�Q�
a�Q ^5M%Q��IH.JJObLQPe
fIQFt�egfRQ-OgO w O=MMxQ a�QFO�ORQaY JLa�a"fR^IcnYªFBMTc�J*^�ORQ�ULKdJLfIH>Q I � fRQ-t�egfRQFO+fR^_O%ORQNY QFO O w O=MMxQ a�QFO
JL^5M LQ M�LQ�fIMdcntAcnObLQ-O�F | ^�ORQPY JL^_Y Q-Q*JLc�KzORQFOzJLfIMdcntkOPORQVY JLa�a"fR^RckYªF�Mdc�JL^3ORQ ULK=JLfRH.Q ORF*^_OzfR^�Q ^�Q1cAKdJL^	
^RQ a�Q ^gMjr���E���YVI X F�O=HNLQFY ck|~Y F�MTcAJL^�r��XE���Y ^RQ HIKbLQ-Q*JLcAM�H F8O�O$[ J*fIMTcktnO ORQ Y J*a�a"fI^RcnY F�MTcAJL^ ORQ
ULK=JLfRH.Q8I � fRQFtAe
fIQFOGMdKTFMQ�F*f���a�Q ^aLQ-O�Y QFOGORQ K=^RcexQ KdQFO¬F*^R^aLQ QFOGJL^5M�F*¡.JLfIMdcAMCxF·ORQFO�O w O=MMxQ a�QFO�OIQVY JLa 
a"fR^IcnYªFBMTc�J*^3ORQ�ULKdJLfIH>QXO F�^_O�fR^�Q ^�Q1cAKdJL^I^RQ a�Q ^5M�r��XE���YVI*#GJLf�OzH.JLf�Q*JL^_OoYFt�F8OSO=Q KoY Q-OzMdKTFMQ�F*f��
OdQ-t�JL^ MTK=JLcnO F*HRHIKdJbY\[RQFOE�=c�^5M�LQ ULKTFBMTc�J*^_� 
o�=cA^5MTQ KZY Q HIMTcAJL^_��Q M��ROdQ KRQ
cnY Q-�_I�#GJLf_O�FMQLJL^�O"HRKbLQ-OdQ ^gM�LQ Y Q-O
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MTK=JLcnO%F*HRHRK=J�Y\[RQ-O�
5Q M�Q ^�F1Q*JL^_O�`;F*c´Mgt F�Y JLa�HRF*KTF*ckOdJL^�
�Q M�^IJLf_O0FMQLJL^�O�J*HIM�LQ�H.JLfRK tD[ F*HIHRKdJbY\[RQ �ZO=Q KZQ
c 
Y Q-�_I
V�LQFO=JLKda�F*cnO)
L^RJLf�OQ*J w JL^_O�t�F�`�JL^_Y Mdc�JL^·ORQ�Y J*a�a"fI^RcnY F�MTcAJL^�ORQzULKdJLfIH>Q�O F*^�Oat�F�`MLQ ONLQ KdF�MTcAJL^·ORQ
OdQ KZQ*Q fRKZO�Y JLa�a�Q�LQ MTF*^5M�fR^�Q ^_O=Q a"¡_tAQ"O$[]c�^5MTQ K=`;F8Y QFOG\�V X ONLQFY KdckQ�F*^5M¬fR^EOdQ KZQ
cnY Q�xFbH F�K=M�
:cA^ROaLQ H.Q ^	
O F*^5MzORQ�O=JL^�Y JL^5MTQ��1MdQ�O [ fIMdcntAcnOTFBMTc�J*^yIbKG^ O w O=MMxQ a�Q�egfRc�cAa�H�t F*^5MTQ�Y Q MdMTQ F*HIHRKdJbY\[RQ�QFONM�tAQ�O w O=MMxQ a�Q
�P^�S�ce��¡b�=Q-Y Mj^XKdJ*fRH O=Q KRQ1ckY QMf I�#GJLf_O�^RJLf_OVOdJLa�a�QFO�H>Q ^_Y\[aLQ O=fRKdt�F�U*QFO=Mdc�JL^ ORQ�ULKdJLfIH>Q-O�O F�^_O
�P^�S H.JLfRK LQ MTfRORcAQ Kot F"H.JJOZOdc�¡Icnt�c´M�LQGORQVtD[ f1MTcntAcnO=Q K�O F*^_Oz^RJ*MdKdQ�O w ONMMxQ a�Q8I
VXF*^_OUt F3`MLQ OaLQ KTFBMTc�J*^ ORQ OdQ KZQ*Q fRKZO�
 X []Q ^_O=Q a"¡_tAQ�OIQFOdO=Q KRQLQ fIKSO�Y J*^_O=MdcAMTfIQ�^RJ�MTKdQ�ULK=JLfRH.Q�O$[]JL¡b�=Q M�O-I
X [ F�ORa�cA^RcnONMTKdF�MTcAJL^-ORQCY Q�ULKdJLfIH>Q"Q-O=MXOaLQ �3xF F8OZOdfRKbLQ Q�Q MXOaLQ-|R^Rc�Q"HRF*K�tAQ�HRK=J*MTJbY JJtAQ�egfRQ�^IJLf_OXFMQLJ*^_O
HRKbLQFOdQ ^5M�LQ3F*f HRK=Q a�c�Q KPY\[ F�HRcAMdKdQ8I���F*KUY JL^_ObLQ egfRQ ^gM�
+^RJ*f_O�^ [ FMQLJ*^_O�H F O�¡.QFO=JLc�^ ORQ t�F3ULQFONMTc�J*^ ORQ-O
ULK=JLfRH.QFO�cAa�H.JJObLQ Q�H F*K��U^ S 
ga�F*cnO0fR^RcAegfRQ a�Q ^5M!OIQFO�cA^5MTQ KN`;F8Y Q-O�ORQGORck�>f_O=c�JL^�ORQ¬a�QFOZOTF*ULQ-OFI1V�Q�Y Q
H.JLc�^5M0ORQ�Q
fRQ 

Q M�Odc ^RJ*f_O�Y JL^_O=c�OaLQ KdJL^�O�fR^·ULK=JLfRH.Q�Y JLa�a�Q LQ M�F�^gM�fR^·Q ^_OdQ a"¡_t�Q�O$[]JL¡b�=Q M�O�F*f��1egfRQFtkO
JL^ ORc}� f_O=Q�ORQFOXcA^I`�JLK=abF�Mdc�JL^�O�
.^RJLf_OX^$[ FMQLJL^�O HRF8OXfR^ OdQ f�t%ULKdJ*fRH>Q�a�F*ckO�fR^ ULKdJ*fRH>Q�ORQ·ULKdJLfIH>Q-O
egfRc+OIck� xQ KdQ ^5MXO$[]fR^�OdQ KZQLQ fRK xFbfR^ F*f1MTKdQ 
 Q M�O$[]fR^RQ�ORc}� f�Odc�J*^ xF fR^RQ"F*fIMTK=Q8I W0^}Q � Q M�
>O F*^_O�^IJ*MTK=Q
YªF O�
Jt�F¬ORck�>f_O=c�JL^"OIQPa�Q-OSOTF�ULQFOgO=fRcAMgt�F�O=MdKdf_Y MTfRK=QPORQ�t/[ F*K=¡RKdQ�ORQPKdQ-Y JLf�Q
K=Q a�Q ^5MMIgV�Q�Y Q�`;F*c´M�
�Y\[ F*egfRQ
OdQ KZQ*Q fRK ORck�>f_O=QdQLQ KSO�fR^ ULKdJ*fRH>QdY JL^_ONMTc´MTfaLQ�H F�K�OdQFO�Q*JLcnO=c�^_OXOIQ�HRKdQ a�cAQ K¬^IckQLQ F*f$
$OIck��LQ KdQ ^5M�H>JLfIK
Y\[ F*egfRQjO=Q KZQ*Q fRK Q M�H.JLfRK�Y\[RF*egfRQ·ORck�>f_OdcAJL^ c�O=QFtAJL^�t�Q�O=Q KZQ*Q fRKPO=JLfRKSY Q·ORQjt FbORc}� f�Odc�J*^ f I W0^}`;F*c´M�

Y\[ F*egfRQUOdQ KZQ*Q fRK¬F*HRH F*KNMTcAQ ^5M�xF�F�fIM�F*^5MzORQ�ULK=JLfRH.QFOze
f [ ckt�F�OIQPQ*JLcnO=c�^_O�O F�^_Oot/[ F*Kd¡RK=Q�ORQ�ORck�>f_OdcAJL^yI
Y YªF�f_OdQzORQot F�^ FBMTfRK=QzOIQ�Y Q M=MTQoO=MdKdf_Y MTfRK=QGQ Mat�F�O w ^ F*a�c�egfRQPORQ-O�U*KdJLfRH.QFO�OIQ�tD[ F�Kd¡RK=QPORQ�ORck�>f_OdcAJL^$

t/[]fIMdcnt�ckOTF�Mdc�JL^�ORQV�P^�S-F8tAJLfRKdOIc�KTF�cAMaY JL^_O=c�OaLQ KTF*¡�t�Q a�Q ^5MotAQ�`�JL^_Y Mdc�JL^I^RQ a�Q ^5MzORQPt F�`MLQ ONLQ KdF�MTcAJL^yI
#GJ*f_OXOaLQFY c�ORJ*^_O�ORJL^_Y�ORQ·^RQ�HRF8OXfIMTckt�ckOdQ K��P^�S�MTQ-t%egfRQFt�I #GJ*f_OXHRKbLQ QLJ w J*^_O�ORQ�^IJLf_OXc�^�OdHRcAKdQ K¬ORQ
OdJ*^�a�J
OyxQFtAQ�H.JLfRK%OaLQ-| ^RcAK+fR^·a�J1OIf_t�Q�ORQPULQ-O=MTcAJL^"ORQ�t�FGORc}� f�Odc�J*^"ORQ!a�QFOZOTF*ULQ-O�O F*^_Ogt�FG`MLQ OaLQ KTFBMTc�J*^
ORQPOdQ KZQ*Q fRK-Iyr�Q�a�J1ORf�t�Q�Q-O=MzHRKbLQ-OdQ ^gM�LQ"F*f�Y\[ F*HIcAMTK=Q�OdfRc}Q�F*^5MMI
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r�Q�Y\[ F*HRc´MTK=Q�KdQ HRKbLQ-OdQ ^5MdQVtD[ Q-OSOdQ ^5MTc�Q-t ORQX^IJ*MTK=Q�LQ MdfRORQ8II\st$HRKbLQ-OdQ ^gMdQPt/[]JLfIMTckt:e
fIQX^RJLf_O!HIKdJLH.JJOdJ*^_O
H.JLfRK�t�F�`MLQ OaLQ KTFBMTc�J*^qO w ^ F*a�c�egfRQ�ORQCOdQ KZQ*Q fRKZO c�`%V�S_f�Q MXegfRQ"^IJLf_O�F*HRH.QFtAJL^_O � 6�.19 ��� AB ,CAB 0�9 � 6 B�g2;6�0 � >�?�AB 4CAB 03>�.39:2;, ����,�>_�*9 � 6 B 4 B � B 01G B 6�0 D � � ?�� ���3I #zJLf_OY JLa�a�Q ^��Y J*^_O0H F*K0KTF*HIH>Q�t�Q K�tAQFO�JL¡ �=QFY MdcA`:O�OIQ"^RJ*MdKdQ LQ MTfRORQ I #GJ*f_O�HRKbLQFOdQ ^5MTJL^_O�H F�K�t F OdfRc´MTQ"fR^IQ�F*HRHRK=J�Y\[IQ�JLKdcAQ ^5M�LQ Q"JL¡b�=Q M
H.JLfRKzONLQFY Kdc�K=QVtAQ�a�J
OyxQFtAQXORQ�`MLQ OaLQ KdF�MTcAJL^�ORQVO=Q KRQLQ fIKSO�HRKbLQFO=Q ^5M�LQ�F�f�HRK=Q a�c�Q KoY\[ F�HRcAMdKdQ e
fIc@Q-O=M xF t�F
¡ F8O=Q�ORQPt/[{�P`+V�S/I #zJLf_O�OaLQ MTF*cntkt�JL^�O�t�Q-OPORck��LQ K=Q ^5M�O�JL¡b�=Q M�OzORf�a�J
OyxQFtAQXF*cA^_Odc$egfRQUt�Q-OPKdQ-t F�Mdc�JL^_O�e
fIc
t�Q-O�KdQ-t�c�Q ^5MMI #zJLf_O�F*¡.JLKdORJ*^_O0Q ^_Y JLKdQ�fR^RQP`�JLckO�
LHRF*K�KTF*HIH>JLKNM�xF�t/[ LQ MTfIORQP`;F*cAMdQ�OdfRK�t�F�Y JLa�a"fR^RckYªF�Mdc�JL^
ORQ�ULKdJLfIH>Q F*f�ORQ f��1cexQ a�QdY\[ F*HIcAMTK=Q�
 t F·ULQ-O=MTcAJL^�ORQdt�F Y JLa�a�fR^RcnY F�MTcAJL^3O F*^�O�t/[{��`%V�S/I%#zJLf_OGHRKbLQ�
OdQ ^5MTJL^_O¬fR^�a�J1OyxQFt�QPO=c�a�H_t�c}|�LQXORQdY JLa�a"fR^RckYªF�Mdc�JL^3ORQ�ULKdJ*fRH>Q c�^�OdHRcAKbLQ�ORfqa�J1OyxQFt�QV�P^ S@c:Q*JLc�Kot�F
OdQ-Y Mdc�JL^ � I{lJf IBW%M+Q ^�| ^$
B^RJLf_O@^RJLf�O+c�^5M�LQ KdQ-OSO=JL^_O%F�f���F*HRH_tAcnYªFBMTc�J*^_O�ORQt F�`%V�S/�1Y J*a�a�Q ^5M+F*HRH_tAc�egfRQ K
t�QXa�J
O5xQFtAQ�egfRQ�^IJLf_O�HRKdJ*H>JJO=JL^_OoOdfIKzfI^RQX`1LQ OaLQ KTF�Mdc�JL^-ORQXMTKdF*ORQ KSO�r���E���YZH F�KzQ��1Q a�H_t�Q I
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Y¬f HRKdQ a�cAQ KyY\[RF*HRcAMdKdQ�^RJ*f_O@F1Q*JL^_O�HRKbLQFOdQ ^5M�LQ�fR^�a�J
OyxQFtAQ%ORQ�`MLQ OaLQ KTFBMTc�J*^XORQ�OdQ KRQLQ fRKSO-I8r�Q0a�J1OyxQFt�Q
H.Q Kda�Q M·OIQ�U�LQ KdQ K·fR^ U*KdJLfRH.Q-ORQ OdQ KZQLQ fRKSO�OaLQ H�t�J w LQFO·O F*^_O�fR^ KbLQ-OdQªF�f LQ MTQ ^IORf$
0Q M Odf�OSY Q HIMTcA¡_t�Q-O
ORQ�Y J
JLHaLQ K=Q KbF | ^ OIQ�KdQ ^RORK=Q�fR^
O=Q KRQ1ckY Q}F�f�� YFtAc�Q ^5MSObO$[]fR^8JLK=U5F*^RckOda�Q-ONLQFY Q ^5MTKdF8t�ckObLQ8I0\stzOaLQFY Kdc´M
HRK=c�^_Y c�H F8tAQ a�Q ^5M·fR^ HRKdJ*MdJ�Y JJt�Q-O$[ F*ORa�c�^IcnO=MdKTF�Mdc�JL^&O=fRckQ�F*^5M t�Q egfRQFt�t/[ LQ-Q*JJt�fIMdc�JL^ ORQ�t F}`MLQ OaLQ KTFBMTc�J*^
ORQ O=Q KZQ*Q fRKZO·H>Q fIM �Q MdKdQ3F*f1MTJLa�F�MTcAegfRQ a�Q ^5M"U�LQ KbLQ Q8I Y�[ Q-O=MExFqORcAKdQ egfRQ MdJLfIMdY\[ F*^RULQ a�Q ^5M·O F*^_O�t�F
Y J*a�H.JJOdc´MTcAJL^�JLf�t�F O=MTK=f_Y MdfRKdQ·ORQ�t�Fb`1LQ OaLQ KTF�Mdc�JL^}Q-O=M HRK=cnO�Q ^ Y JLa�HIMTQ�OdF*^_O F*f_Y fR^RQ·c�^5MTQ KZQ*Q ^5MTcAJL^
[gfRa�F*c�^RQ I�r�Q¬HRK=J*MTJbY JJtAQ�QFO=M!¡ F8ObLQ�OdfRKat�Q�^�KdF*H_[RQzORQ�S1Q KRQLQ fIKSOo`ULQ ONLQ KbLQFOPc�^�S�` f�Q M�t�FUONMTKTFBM�LQ U*c�QzORQ
a�J1ORc}|~YªFBMTc�J*^ ORQPY Q�ULKdF*H_[RQ I
^ELQ ^aLQ KTF8tAQ a�Q ^5M�

O F*^_ONt�QFONO w O=MMxQ a�QFOdxF�¡ F OdQ�ORQ�OdQ KRQLQ fRKSOoY J
JLHaLQ KTF*^5MSO�Y JLa�a�Q�t�Q�O w O=MMxQ a�QXORQ�^RQL�oO
� � F�<F�� � � � zJl ��
 Y\[ F�e
fIQ�O=Q KRQLQ fIK�Q-O=M·U�LQ KbLQ3a�F*^gfRQFtkt�Q a�Q ^5M�HRF*K"fR^ F*ORa�c�^RckO=MdKTF�MdQ fRK egfRc�|&�1Q
t�fIc>a �Q a�Q�t�FVtAcnO=MdQGOIQFO�O=Q KZQ*Q fRKZO�QLJLckOdc�^�OFI X Q-OPF*ORa�c�^IcnO=MdKTF�MdQ fRKZO�OIQ¬ORQ f�� O=Q KZQ*Q fRKZO�QLJLckOdcA^_O�^$[sLQ MTF*^5M
H F8O"`�J*KSY;LQ a�Q ^5M�Y J
JLKdOIJL^R^aLQ-O�
�cnt�H.Q fIM w F1Q*JLc�K�ORQFO�Y w Y-t�Q-O�O F*^_O�tAQFO�KdQ-t F�Mdc�JL^�O�ORQ Q*JLcnO=c�^ F�ULQ8I+V�Q
H_tAf_O�
;Y Q-OXORQ K=^RcexQ KdQFO¬^RQ"HRK=Q ^R^RQ ^5M�H F8O¬Q ^�Y JLa�HIMdQdt F�MTJLH.JJt�J*ULc�QXORf}KbLQFO=QªF*f�O=JLf_O }�dF8Y Q ^5M � � F8Yª£Jq��eI



� z ����� ���F����� � � � 	 	P�

V�Q f	� O=Q KRQLQ fIKSO3U�LQ JLULKTF�H_[Rc�egfRQ a�Q ^5M HRK=J�Y\[RQ-O t/[]fR^ ORQ�tD[ F*f1MTKdQ�H.Q f�Q*Q ^5M-fIMTckt�ckOdQ K·fR^ Y\[RQ a�c�^ ORQ
Y J*a�a"fI^RcnY F�MTcAJL^ Y JLa�H_tAQ��1Q8I Kz^RQ�F�ORa�cA^RcnONMTKdF�MTcAJL^3F*fIMdJLa�F�MTcAe
fIQ�F1Q*QFYVt�QV^�S�` HIKdQ ^IO�Q ^�Y JLa�HIMdQ
MTJ*fIMoY Q-t F�I

X [ JL¡ �=QFY MdcA`0ORQVY Q MdMTQ LQ MTfIORQ"QFONM�ORQ�ONLQ-| ^Ic�KzfR^}JLfIMdcnt�U�LQ ^aLQ KdcAegfRQ�ORQ `1LQ OaLQ KTF�Mdc�JL^�O w ^ F*a�c�egfRQ ORQ
OdQ KZQ*Q fRKZONOdfIKgt F�¡ F8O=Q�ORf�HIKdJ*MdJ�Y JJt�Q�Y cAM�LQ�Y c( ORQFOZOdf_O-I �+F*K�t�F�^RJ*MTcAJL^�ORQ�U�LQ ^NLQ K=cnY c´M�LQ 
*^RJLf�O�Q��1HRKdcAa�JL^�O
t�Q�`;F*c´M@e
fIQNt FP^ FBMTfRK=Q�ORfdOdQ KRQ
cnY Q�KdQ ^RORf"HRF*K�Y Q M=MTQ�`MLQ OaLQ KdF�MTcAJL^ QFO=M�egfRQFtkY JL^Ie
fIQ8I*YGf_Y fI^RQN[ w H>J�M�[yxQ-OdQ
^$[]QFONM LQ a�cnO=QoY JL^_Y Q K=^ F*^5M�Y Q�OdQ KZQ
cnY Q8I X F `MLQ OaLQ KTFBMTc�J*^�egfRQG^RJLf_O�ONLQ-| ^IcnOSO=JL^_O�QFO=MNY Q ^_ObLQ Q�O [ F*HRH_tAc�egfRQ K
OdfIKz^ [ cAa�H.JLK=MdQ�egfRQFt�ULK=JLfRH.QXORQPOdQ KZQLQ fRKSO-I
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��JLfIKzKbLQ H.JL^RORK=Q xF�t�FCY JLa�H_t�Q��1cAM�LQXO [ fR^�O w ONMMxQ a�Q�
:JL^�F�OdJLf�QLQ ^5MGKdQ-Y JLfRKZOjxF�t�F·OaLQFY J*a�H.JJOdc´MTcAJL^yI
r¬[]QFO=MoY QXegfRc�F"ORJL^I^NLQ�t�cAQ f3F*f Y JL^_Y Q HIM�O$[]JL¡b�=Q MMI Kz^3JL¡b�=Q M�Q-O=M�fR^IQXF*¡_ONMTKTF Y MTcAJL^3O$[]fR^RQXQ ^gMdcAM�LQXORf
a�JL^RORQ"KbLQ Q-t 	 ckt+H.JJOSOFxQ ORQjY Q K=MTF*c�^IQFOXHRK=JLHRKdc LQ M�LQFOXQ M�fR^�Y Q KNM�F*cA^�Y JLa�H.JLK=MdQ a�Q ^5MMIyr�JL^5MTKTF�c�KdQ a�Q ^5M xF
fR^RQ!F*HRHRK=J�Y\[RQ�HRKdJbY;LQ ORfRKdF8t�QaYFt F OSOdcAegfRQ�
BfR^RQaY JL^_Y Q HIMdc�JL^�JLKdcAQ ^5M�LQ Q!JL¡b�=Q M%OaLQ-Y JLa�H>J8OdQNtAQaO w O=MMxQ a�Q�Q ^
fR^RQPY JJtntAQFY Mdc�JL^3O [ JL¡ �=Q M�OzegfRc�c�^5MdQ KTF�ULcnOZOdQ ^5MzKdQ HRKbLQ-OdQ ^gMTF*^5MXF*cA^_Odc�OdJL^�Y JLa�H.JLK=MdQ a�Q ^5MMI r�Q-Y c�ORJL^I^RQ

� Q��IcA¡RcntAcAM�LQ�
�F*¡�O=MTKdF8Y Mdc�JL^ Q M `;F8Y cnt�c´M�LQ�ORQ�OaLQ QLQFtAJLHRH.Q a�Q ^5M�xF�fR^@O w O=MMxQ a�Q I ��fRckOdegfRQ�^RJLf_O�fIMTckt�cnO=JL^_O
t/[]Q ^�Q
c�K=JL^R^RQ a�Q ^5MPr��XE���Y 
.cnt�QFONMXc�^5M�LQ KdQ-OSOTF�^gM�ORQ�HRKbLQFY cnOdQ K�t�F�^RJ*Mdc�JL^�O$[]JL¡b�=Q MGMTQ-t+egfRQdt�F�OaLQ | ^Rc´M
t/[{�C4E^��@fI^ JL¡b�=Q M�QFONM�fR^RQ�Q ^5MTc´M�LQ cAORQ ^5MTc}|:F*¡_tAQ·e
fIc�`�JLfRK=^RcAM�fR^ J*f H_t�f�Odc�Q fRKSOVOdQ KZQ
cnY QFO�xF�fR^ JLf
H_tAf_OdcAQ fRKZO�Y-t�cAQ ^5M�O � �C4E^ £Jq ��I

X [ LQ MTfRORQ�egfRQ�^IJLf_ObHIKdJLH.JJOdJ*^_O Q
ckOdQ�QFOSO=Q ^5MTcAQFtkt�Q a�Q ^5M�xF K=Q `�JLK=a"f_tAQ K�t�Q-a�J1OyxQFt�Q3HIKbLQFO=Q ^5M�LQqF*f
HRK=Q a�c�Q KNY\[ F*HRc´MTKdQ¬Q ^�F*ORJLH1M�F*^5MPfR^IQ�F*HRHRK=J�Y\[RQ�JLK=c�Q ^gM�LQ Q�J*¡b�=Q MFIR\styO [ F*ULc´M!ORQ�MdKdJLf�QLQ KPfI^RQ�ONLQFY JLa 
H.JJOdc´MTc�J*^�ORQVY Q�a�J
OyxQFtAQ�Q ^qfR^�Q ^_O=Q a"¡_tAQ�O$[]JL¡b�=Q M�O�egfRc@a�J1OaLQ-t�ckOdQ ^5M�t�Q-OGOIck��LQ KdQ ^5M�OXF8Y MTQ fRKSOGO$[ fI^RQ
`MLQ OaLQ KTFBMTc�J*^�OIQUO=Q KRQLQ fIKSO¬Q MzJ8� K=Q ^5M�OdQ-O�O=Q KZQ
ckY QFO-I
\st0QFONM"c�a�H.JLK=MTF*^5M�OIQbHRKbLQFY ckOdQ K�egfRQbMdJLf_OUt�Q-O�JL¡ �=Q M�O�ORJL^5M�^IJLf_O"F tnt�J*^_O�H F*KStAQ K�O F*^�OdY Q Y\[ F*HRc´MTK=Q
^RQUOdJL^5M¬H F8O�`�JLKSY;LQ a�Q ^5M¬OIQFOzJL¡b�=Q MSO�r��XE���YdI'#GJ*f_O�F*¡.JLK=ORQ K=JL^_O�Y Q M¬F8O=H>Q-Y MGO$[ cAa�H�t F*^5M�FBMTc�J*^-F*f
ORQ Kd^RcAQ KoY\[ F*HRc´MTK=Q8I
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� Q-t1egf$[]JL^CtD[ F�HRKbLQFOdQ ^5M�LQPF*f�HRKdQ a�cAQ K�Y\[ F*HRc´MTK=Q�
fR^RQ�`1LQ OaLQ KTF�Mdc�JL^ ORQNO=Q KRQLQ fIKSO�U�LQ ^NLQ K=c�egfRQFO�KdQ a�H_tAcAM
ORQ f��·HRK=c�^_Y c�H F8tAQFO@M �F8Y\[RQ-OF�5fR^IQ!M �F8Y\[RQPO [ F*OIa�cA^RcnONMTKTFBMTc�J*^�Q M%fR^RQPM �F8Y\[IQPORQ�Y JLa�a"fR^IcnYªFBMTc�J*^yI r�QPe
fIc
�=f_ONMTck|RQUtD[ Q��1cnO=MdQ ^_Y Q�ORQ�ORQ f��-`;F�a�cktnt�Q-O�O [ JL¡ �=Q M�O-�

? � � � B . D 4 / >_4��*9�,�9 D .M0�>�.39�2;,-egfRc U_xQ K=Q ^5M�t�QNY w YFtAQzOIQ�Q1cAQ!ORQot F�`%V�S/I*\stkO�OaLQ Mdc�Q ^R^RQ ^5M�MdJLfIMTQ-OtAQFO�ORJL^I^NLQ Q-O Y J*^_Y Q Kd^ F*^5M t Fq`MLQ ONLQ KdF�MTcAJL^ ORJL^5M t�Q�^ S�` ce^XKTF*H_[IQ3ORQ�O=Q KRQLQ fIKSO�`MLQ OaLQ KbLQFO�f·Q M
tD[ F*K=¡RKdQXOIQ OIck�>f_OdcAJL^$
IQ MGF8OSO=fRKdQ ^gMzMTJ*fIMTQ-O�tAQFOPJLHaLQ KTF�Mdc�JL^�OPO$[ F�ORa�cA^RcnONMTKdF�MTcAJL^yI

? � � � B . D 4 B 7J2;�*��6�,�9�7J>�.39�2;,9egfRc�`�J*fRKd^RckOSO=Q ^5M�fR^�OdfRHIH>JLKNM�F*f���Y J*a�a"fI^RcnY F�MTcAJL^_O¬a�f_t(
Mdc�H.JLc�^5M�O�Q ^gMdKdQVOdQ KRQLQ fRKSO�FMQLQ-Y"ORc}��LQ KdQ ^5MdQFO�ObLQ a�F*^5MTcAe
fIQFOFI X Q fRKZO�Y J*^R^ F*ckOSOTF�^_Y Q-O�OdQVt�c�a�cAMdQ ^5M
F*f	�}KbLQ `1LQ K=Q ^_Y QFO ORQFO�JL¡b�=Q M�O�F*f	�IegfRQ-tnO�cntkO�ORJLc}QLQ ^gM�Q ^�QLJ w Q Kdt�Q-O�a�QFOSOdF*ULQ-O OIJL^5MPt�QCY JL^5MTQ ^gf
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tAQ fRK�Q-O=M LQ U5F8tAQ a�Q ^5M0c�^�Y JL^R^gfyI5\stkO�OdJL^5MY JLa�H_texQ MTQ a�Q ^5M0c�^ROaLQ H>Q ^RO F*^5M�ORQFO0JL¡ �=Q M�O�O$[ F*ORa�c�^RckO 
MdKTF�Mdc�JL^yI1\stnO�H.Q f�Q*Q ^5M �Q MTK=Q�fIMdcntAcnObLQ-OPF*f_OZOdc�¡RcAQ ^-O F*^_OzfR^RQX`MLQ ONLQ KdF�MTcAJL^-ORQPOdQ KRQLQ fRKSO�egfRQ�O F�^_O
fR^IQ�MdJLfIMdQ�F�fIMTK=Q�F�HRH_t�ckYªF�Mdc�JL^�I

��!���!& ' � � ��� ��@�N��� � ��� �
N��
N�g�0* �+� 
N���
r�Q9a�J
OyxQ-t�Q OaLQFY K=cAM�tAQFOqJL¡ �=Q M�O}O [ F*OIa�cA^RcnONMTKTFBMTc�J*^ F*cA^_Odc�egfRQ�t�QFO�ORck��LQ K=Q ^5MTQ-O}KdQFt�F�MTcAJL^_O�e
fIc

Q��1ckO=MTQ ^5M�Q ^5MTK=Q�Q f��/I X FV|RULfRKdQ�W�IA¢¬a�JL^5MdKdQ�tAQ¬ORc�F*ULKdF*a�a�Q�ORQFONYFt F OSOdQ-O!ORf3a�J1OyxQFt�QzO$[ F*ORa�c�^RckO=MdKTF�
MTcAJL^-Q ^�fIMTckt�ckOTF*^5M�t�F�^RJ*M�FBMTc�J*^ K=4 X c�KG^Rc}| Q O 4�J
ORQ-t�c�^IU X F�^RULf F*U*Q1f I

: Composition

: inheritance

: Association

LEGEND

Node

NodeIdentifier ;

calculate (...) ;calculate (...) ;

0,1

1

11

ChangingVersionServer

changeVersion (...) ;
degradationRate (...) ;
receiveEvents (...) ;

setState (...);

GenericFederatedServer

0,1

1

test (...) ;
faultReport (...) ;

removeServer (...) ;
treeBroadcast (...) ;

addServer (...) ;

FaultManagingServer

SpecificFederatedServer

ServersFederation

BroadcastTree BroadcastStar

extractGraph (...) ;
removeNode(...) ;
addNode (...) ;

Graph

starBroadcast (...) ;
joinFederation (...);
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X QFO�JL¡ �=Q M�O  & IK? �
7#$ EL"LK

�
� $'& E IK<JE:@LM � $>?>? �

��$>& E IK<JE:@LM �PMHEF$!H>Q Kda�Q M=MTQ ^5M¬ORQ�U�LQ KdQ K�t F `%V�S3Q ^
M�F�^gM%e
fIQ!ULKTF�H_[RQ�
�Q ^"`;F*ckOTF*^5M%F*¡_O=MdKTF8Y MTcAJL^�ORf"`;F�cAM�e
fIQ�Y QFt�F�OdJ*cAM%fI^"KbLQ-OdQªF�f�OIQ�OdQ KZQLQ fRKSO-I5\stnO�U~xQ K=Q ^5M
t�Q-O�F8OdH.QFY M�OzQ ^�KdQ-t F�Mdc�JL^-FMQLQ-YVt�F�M�[aLQ JLKdcAQ�ORQFO�ULKdF*H_[RQ-OzOIQUt�Fj`%V�S/I
? X []JL¡b�=Q MB7#$ EL"LK�KdQ HRKbLQ-OdQ ^gMdQ�fR^�ULKTF*H�[RQGegfRQ-tnY JL^RegfRQ�Y JLa�H>JJObLQ�O$[ fI^ Q ^_O=Q a"¡�t�QzORQ�O=JLa�a�Q M�OFI
Y Q}e
fIc��=f_ONMTck|RQ�OdJL^ tAc�Q ^ ORQ�Y JLa�H.JJOdc´MTc�J*^ FMQLQ-Y�t/[]JL¡b�=Q M  & IK? I�\st�F8OZOdfRK=Q�t F ULQ-O=Mdc�JL^�ORQ-O
ORc}��LQ KdQ ^gMdQFO�JLHaLQ KTF�Mdc�JL^_O�Q � Q-Y MdfNLQ Q-O OdfIK�fI^ ULKdF*H_[RQ-ORJ*^gM tD[ F3�=J*fIM·Q M t FEO=fRHRHRK=QFOZOdc�J*^ O$[]fR^
O=JLa�a�Q M�
_t/[]Q��
MdKTF8Y MTc�J*^3O$[ fI^�O=JLf_OzULKTF*H�[RQ�
 KbLQ ORf_Y MTcAJL^-O$[ fI^�ULKdF*H_[RQ IkI}I]Q M�Y I
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? X []JL¡b�=Q M � $'& E IK<JE:@LM � $'?>?�KdQ HRKbLQ-OdQ ^5MdQ fR^ ULKTF�H_[RQ Q ^ `�JLKda�Q}O$[ F*Kd¡IKdQ8I�Y Q e
fIc Q��1H_t�cAe
fIQ OdF
K=QFt FBMTc�J*^ O [i[aLQ Kdc´M�F*ULQ�FMQLQ-Y�7#$ EL"LKbI(\stgKdQ HIKbLQFO=Q ^5MTQ�tD[ F�Kd¡RK=Q�OIQ�ORc}� f�Odc�J*^�ORQt F�`%V�S/I(\stgcAa�H_t�F*^5MTQ
xF�MTKdF1Q*Q KZO�OTF·a�LQ M�[IJ1ORQ�<JE�H <L9 H EFM0?
����t/[ F8t�U*JLKdc´M�[Ra�Q¬ORQUYªF tnY f�t�ORQVtD[ F�Kd¡RK=Q OIQ K=QFY JLf�Q
KdQ a�Q ^gM xF
H.JLc�O�OPa�cA^Rc�a"fIa�I

? X []JL¡b�=Q M � $'& E IK<JE:@LM �PM EF$�KdQ HRKbLQ-OdQ ^5MdQ�fR^�ULKTF�H_[RQXQ ^�`�JLKda�Q�O$[sLQ MdJLcntAQ8IR\st�K=Q HRKbLQFO=Q ^5MTQ�fR^�F�Kd¡RK=Q
ORQXOIck�>f_OdcAJL^3Q ^
LQ MdJLcntAQ8I
\st$H.Q fIM �Q MTKdQ�F�f_OSO=c�¡Rc�Q ^3fR^�F*Kd¡RK=QXORQXORc}� f_O=c�JL^ t�JbYªF8tAQ¬egf$[]fR^�F�Kd¡RK=Q
ORQ�ORc}� f�Odc�J*^yI

? X []JL¡b�=Q MUY Q ^5MTKdF8t�ORQjY Q·a�J1OyxQ-t�Q"Q-O=MUt/[]JL¡b�=Q M 7 ?LD ?L$LGH<>��?JIK?L$ EFM0?JI �1?L$�MF?L$ I.\st%QFONM"F*f�Y J1Q fRK�ORf
a�J1OyxQFt�Q+O$[ F�ORa�cA^RcnONMTKdF�MTcAJL^yI \st
a�J
ONLQFtAcnOdQ t�QgY J*a�H.JLK=MdQ a�Q ^5M�O$[]fR^dO=Q KRQLQ fIK�`MLQ OaLQ KbLQ0Q M�Q ^"F8OZOdfRK=Q
tAQFO�`�JL^�Y MTcAJL^_O-I+\st!Q-O=M�F8OZOdJbY c LQ@xFEtD[ J*¡b�=Q M��1?L$�MF?L$'@>��?JIK?L$JEFM	GH&:DqegfRc!K=Q HRKbLQFO=Q ^5MTQ�OTFEQ
fRQ3ORQ t�F
`MLQ ONLQ KdF�MTcAJL^yI

? X []JL¡b�=Q MB�1?L$�MF?L$'@>��?JIK?L$ EFM GH&:D Y JL^5MTcAQ ^5M�MTJ*fIMTQ-O�t�QFO�O=MTK=f_Y MdfRKdQ-O�ORQ"ORJL^I^NLQ Q-OXe
fIc%OaLQFY Kdc}QLQ ^5MUt�Q
^ S�` 
3t/[ F*K=¡RKdQ0ORQ�ORck�>f_OdcAJL^�F*c�^_O=cge
fIQNt/[ F*K=¡RKdQ�ORQ�ORck�>f_OdcAJL^dtAJ�Y F8t�Q�Q M+H.Q K=a�Q M+OIQNt�Q-O�a�J
ORck| Q KFI
S1J*^ tAc�Q ^ ORQjY JLa�H.JJO=cAMTcAJL^ FMQLQ-Y tAQFO�JL¡b�=Q M�O 7#$JEL"LK	
 ��$>& E IK<JE:@LM � $'?>?GQ M �PMHEF$ � $'& E IK<JE:@LM+`;F*cAM
egfRQjOdJ*^ Y w Y-t�Q�ORQ�Q
c�Q�QFONMdtAQ�t�Q fRKFI #zJLf_O�QLJ*f_t�JL^�O�F�c�^_O=c%Q��1HRK=c�a�Q K�t�Q"`;F�cAMXegfRQ t F Q
fRQ�egfRQ
H.JJOSOFxQ ORQ�fR^�OdQ KZQ*Q fRK�`1LQ OaLQ KbLQ�ORQPt F�`MLQ OaLQ KdF�MTcAJL^@xF�t F*egfRQ-tntAQ¬cnt$F*HRH F*KNMTcAQ ^5MPQFONMzONLQ-| ^Ic�Q�H F*K�O=JL^
^ S�` 
_O=JL^�F*Kd¡RK=Q�ORQ�ORck�>f_OdcAJL^3Q M�O=JL^�F�Kd¡RK=Q OIQ OIck�>f_OdcAJL^ t�JbYªF8t�I

? X []JL¡b�=Q M � K�EFD��FG D����%?L$'@LGH&:D �1?L$�MF?L$�a�J1OaLQ-t�ckOdQ�tAQ�Y JLa�H.JLK=MdQ a�Q ^5M�ORf OdQ KZQLQ fRK�ORQ�Y\[ F*^RU*Q a�Q ^5M
ORQ�Q*Q KSO=c�JL^�I~Y*[]QFO=M�t�fIc$egfRc5OdQPY\[ F*K=ULQ ORQFO�HRK=J�Y;LQ ORfRK=QFOzORQPY\[ F*^RU*Q a�Q ^5M¬OIQPQ*Q KZOdc�J*^yI

? X []JL¡b�=Q M � EF9 H M�� EFD%E �FG D�� �1?L$�MF?L$��-O	��
�bL�-Q���
�����������aL�Ft��nO	���jt���O����ZQ����������NL�����FY�������� ��
�aL�"!$#%�ntkt&#%��Y��8I X #('��FO)�*���%�+��FO,�NL��!$#%�ktnt�#%�_Y��-O-�/. L�"�0#%�1��
#8O,
�bL�-Q���2�#%�_O Y�������� L�"�*��� 
3��%�_O
�/.4#*¡������5���_O6
7#8OoY��"�����98:��-O	�������yI
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: Composition

: inheritance

: Association

LEGEND

commit (...) ;
abort (...) ;

addServer (...) ;
removeServer (...) ;
treeBroadcast (...) ;
starBroadcast (...) ;

abstract abstract

save (...) ;

deliver (...)

GenericFederatedServer

ReliableInvocableReliableGroupAccessorBestEffortGroupAccessor

GroupAccessor Invocable

multicast (...) ;
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: Composition

: inheritance

: Association

LEGEND

Graph

ChangingVersionServerFaultManagingServer

Node

SpecificFederatedServer

mDynamicFederation

BroadcastTree BroadcastStar

BestEffortGroupAccessor

ReliableGroupAccessor

ReliableInvocable

ServersFederation

NodeIdentifier ;
addNode (...) ;

removeNode(...) ;

extractGraph (...) ;

calculate (...) ;

addServer (...) ;

removeServer (...) ;

treeBroadcast (...) ;

starBroadcast (...) ;

changeVersion (...) ;

degradationRate (...) ;

receiveEvents (...) ;

test (...) ;

faultReport (...) ;

commit (...) ;

abort (...) ;

1

1

0,10,1

1

1

GenericFederatedServer

calculate (...) ;
GroupAccessor

Abstract

Invocanle
Abstract

mGroupAccess

multicast (...) ;

deliver (...) ;

save (...);
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