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[Ya�R_,/d�fEQMR�Px�-C�[7\;�^RrW�R���b�d�[7QS\^]�W�¥«d�]�UI[7a�RoW-[YP7b�X�[7b�P7R : .6a�QSW�Q�W�QM]�U�RkR�U¢\^]�R§\�TH[7a�Roced�QS]
W7b�N��-RrX�[YW6\^T�[Ya�R�W7Rm]�\�[YR�W���u�a�Q�X�agu�QSiSi'd^U�\;Z�[6[7a�RmTq\;iMiS\hu�QS]���Wx[7R�Z�W :

£ 9 ¥#"%$'&)(+*-,�./,1032547698;:96<*-,�.>=�&�(�:'?@0�A�(B8DC : �©R>QMiSiSb�W-[YPYd�[7R6Z�PY\^N�iSRkceW}PYRki�dh[YR�U«[7\Da�d�Rkcn\^�
U�jE]�d^c�Q�XkW��5Tq\�X!b�W7QM]��I\^]@[Ya�\;W7R�d^W7Z�R�X�[�Wtu�a�Q�X�a�d�PYR�cn\^PYR�P7R�iMR�fhd�]�[t[7\�a�b�cnd^]
Z�aEj�WxQS\^iS\^�;j : .6a�QSWAu�QMiSi�d�iSiM\hu b�WA[7\¦Q�U�R�];[YQ¡Tqj�[Ya�RHcedh�-\;P�cedh[Ya�Rkcedh[YQSX�d�i�f�d^P7Q�d�N�iMRrW
b�W7R!Tqb�i Tq\^P�\^b�P5QS]Ef^RrW-[YQM��dh[7QS\^] : .6a�QSW6Z�d^Px[�u�QSiMi'N�R�Xk\hf^RkPYR�U§QM]�CERrX�[ :'9^:

£ l ¥FEG&�4H6I8�CJ&�4�.>=@&)(�C
0�K�8�(7(+.7$<L : C�[�d�P7[7QS]��ITqPY\^c W7\^cnR�N�d^W7QSX�Z�aEjEW7Q�Xkd�i%Z�PYQM]�X!QSZ�iMRrW��
u5R�u�QMiSi/U�RkPYQMf;R�[7a�R�Z�d�P7[7Q�d�i%U�Q���RkPYRk]�[YQSd^iHR���b�d�[7QS\^]�W§u�a�Q�X�aziMQS]��¢[7a�R�f�d^P7Q�d�N�iMRrW
PYRkiSRkfhd�]�[�[7\©[7a�R�Z�P7\;N�iMR�c : �©R�u�QMiSiHd;U�U�PYR�WYW�W7\^cnRoU�QBMeXkb�iM[7QSR�Wtd;W7W7\�X!Q�dh[7RrU�[Y\
[7a�R¦WxZ�R�XkQ¡¬�XDX�a�d�P�d^X![7RkPYQ�W-[YQSX�Wp\^TV[7a�RrWxRDRr�;b�dh[7QS\^]�W : ?�P7\;N�iSRkceW>W7b�X�a�d^W�Rk�EQ�Wx[7Rk]�X!R��
b�]�Q���b�Rk]�R�WYW¦d�]�UIU�dh[�d�U�R�Z�R�]�U�R�]�X!Rg\�T�[7a�RgW7\^iSb�[7QS\^]Iu�QSiSipN�R§N�PYQSR!s�j�d�]�d�iSjEW7R�U :
+|]zZ�d^Px[YQSXkb�iSd^PeQM] C�R�X�[ :5l u5R�u�QMiSi/U�R�d�i/u�Q¡[Yazcn\EU�Rki�WnTq\^P§[7a�R�s�b�QSU s�\hu d^]�U
PYR�Xkd^iMi�[7a�R%U�RkPYQMfhd�[7QS\^]e\�T�[Ya�RHQS]�Xk\^cnZ�PYR�WYWxQSN�iSR>,Hd�fEQMR�Px�-C�[Y\^�^RrWVR���b�d�[7QS\^]�WpW-[�d�P7[7QS]��
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TqPY\^c [7a�R>N�d^W7QSX�Z�P7QS]�X!QSZ�iSR�WA\�T X!\;]�WxR�P7fhd�[7QS\^]n\�T�ced^WYW�d�]�Unc�\;cnRk]�[7b�c : +|]gCERrX :;�
[7a�Rod�[x[YRk]�[7QS\^]¢u�QMiSi�N�RoQS]�Wx[7R�d;U�Tq\�X!b�WxRrU�\;]I[7a�RoU�j�]�d�cnQSX�W�\�TH[Ya�Rof^RrW7W7Rki5u5d^iMi
Wx[7PYb�X�[Yb�P7R : C�\^cnReWxQScnZ�iMR�� j^Rk[DRD��R�X�[YQMf;R�� ced�[7a�R�cnd�[7Q�Xkd^i}c�\�U�R�iSW%Tq\;P%[7a�Ref;R�WYWxR�i
u6d�iSi U�QSW7Z�i�d^XkRkcnRk]�[�u�QMiSi�N�R�U�RkPYQMf;R�U_d�]�UoU�Q�WYX!b�WYWxRrU :

£ w ¥	��
 CJ8D?�.>=�&)(IC
0�K�8�(7(+.7$<L : �©R6Z�P7RrWxR�]�[}U�Q���RkPYRk]�[�W7X�a�RkcnR�W`u�a�Q�X�a�X�d�]«N�R�R�c�Z�iM\hj;R�U
[7\eW7\^iSf^R/[7a�RDRr��b�dh[YQM\;]�W5[7a�d�[�a�d�f^RmN�RkRk]oU�R�P7QSf^RrUgd^]�UgU�QSWYX!b�WYW5[7a�RkQSP>Z�PY\^Z�RkP7[7QSR�W :
+|]¦Z�d�P7[7Q�X!b�i�d�P��^CER�X![ :hw U�R�d^iSW`u�QM[7anWx\;c�R5PYRkiSRkfhd�]�[Vcnd�[7a�R�cedh[7Q�Xkd^i�d;WxZ�R�X![YW`PYRki�dh[7RrU
[7\o[Ya�Rt]Eb�cnRkPYQ�Xkd�ipWx\;iMb�[YQM\;]�\�T5[7a�RtRr��b�dh[YQM\;]�WD�^\hf;RkPY]�QS]��§[Ya�Res�\hu ¬�R�iSU��Vu�a�QSiSR
CERrX�[ : 8¦Q�W�U�RrU�QSX�dh[YR�Ug[7\�[7a�R�X!\^b�Z�iMRrUts�b�QSU��¨Wx[7PYb�X�[Yb�PYR%Z�P7\;N�iMR�c :
0�R�U�b�X!RrUzcn\EU�Rki�W§u�a�Q�X�azced��;R�b�W7R�\�T�d�\;]�R�U�QMcnRk]�WxQS\^]�d^i/U�RrW7XkP7QSZ�[YQM\;]z\�T

N�iS\E\EU�s�\hu QM]Id^Px[YRkPYQMRrWmd�PYR�\^T [7R�]�b�WxRrU�[7\�Wx[7b�U�j�[7a�R§Z�P7\;Z�d���dh[YQM\;]�\�T�d�f^R�PYd^�^R
Z�PYR�WYWxb�P7R}d�]�Umcnd;W7W�s�\hu�\;]DWxR��^cnRk]�[YW \�TE[7a�Rpd�P7[7RkPYQ�d�i�[7PYRkR : +|]¦CERrX�[ :�� u5R}Z�P7RrWxR�]�[
[7a�R¦U�RkPYQSf�d�[7QS\^]o\�T�dncn\�U�Rki�\�TV[7a�QSW>[-j�Z�R���[7\;�^Rk[7a�R�P>u�Q¡[Ya�dnN�PYQMRkT}d^]�d�iSj�WxQ�W�\^TVQM[YW
ced�QS]gced�[7a�R�cnd�[7Q�Xkd^i X�a�d�P�d^X![7RkPYQ�W-[YQSX�W :

£ � ¥���
 CJ8D?�.>=�&�( ,�.7C

 (B&�4�.>0�$ : F ¬�]�d^i6W7R�X![7QS\^] QSWnU�RrU�Q�Xkdh[YR�UI[7\�]Eb�cnRkPYQSX�d�i5P7RrWxb�iM[YW
\^N�[Yd�QS]�RrU§\;]gPYRki�d�fhd�]�[p[YR�Wx[HXkd;WxRrW :
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��������� )���� .6a�RDaEb�ced�]oX!QSP�X!b�i�dh[Y\^PYjtWxj�Wx[7Rkc
.6a�RDaEb�ced�]oXkd�P�U�QS\hfhd^WYX!b�i�d�P6Wxj�Wx[7R�c�a�d^W5[Ya�Rm[Yd;Wx�§\�T}Wxb�Z�Z�iMjEQS]���[7a�RDaEb�ced^]g\;P7��d�]�W
u�Q¡[YaoN�iM\E\�U : +¨[�W>X!\;P7PYR�X![5u5\^PY�EQM]��«QSW>\^NEfEQM\;b�WxiSjtX!PYb�XkQSd^i ��d^]�UgU�RkZ�Rk]�U�W>\^]_cnd^]Ej
Z�d�P�d�cnRk[7RkP�W���Rk��[YRkPY]�d�i�[YRkcnZ�RkP�dh[7b�P7R���c¦b�WYX!b�i�d�P�d;X�[7QSfEQ¡[-j���W-[�dh[YRD\�T�a�R�d�iM[7a��h�-b�Wx[�[7\
cnR�];[YQM\;]�d¦TqR�u : .6a�RDN�iS\E\EUgZ�PYR�WYWxb�P7Rmd�]�Ugs�\hu PYd�[7R%[7a�Rk]�X�a�d�]��^Rmd^XkXk\^P�U�QS]��¦[Y\�[7a�R

N�\EU�jt]�RkRrU�W :

9;:M9;: �! #"%$'&)(+*#&),�-."/$'0213$'465748(�1�9#&:9<;#=?>�5A@�>�,3-.;#B'>�"C,�DE,F13&)=7GH.6a�RDcedh�-\;PHX!\;cnZ�\^�
]�R�]�[YW%\�Tp[7a�ReXkd^PYU�QM\hfhd^WYX!b�iSd^PHWxj�Wx[7R�c d�PYR�[Ya�Rna�R�d^Px[���[7a�Red�P7[7R�P7QSR�W%d�]�U�[Ya�Rnf^RkQS]�W : +¨[DQSW
b�W7b�d^iMiSjeWxb�N�U�QSfEQSU�RrUtQS]�[7\�[-u5\¦ced^QM]tZ�d�P7[YW��'[Ya�R�( &�? L 8 =�.7? = 
 (B&�4�.>0�$�W7jEWx[7R�c�d�]�Ue[7a�R�,�C
&)(7(
=�.7? = 
 (B&�4�.>0�$�W7jEWx[7R�c ��d;WHW7a�\hu�]�QM]���QS� :`9^: .6a�R�Tq\;P7cnRkP/N�PYQM]���W�\���jE�^Rk]�dh[7RrU_N�iM\E\�UoTqPY\^c
[Ya�Rea�R�d^Px[�iSR!T [�f;Rk]�[7PYQ�X!iSR«[Y\o[7a�R§f�d^P7QS\^b�W/\;P7��d�]�Wn£¤d�P7[7RkPYQ�d�i�W7jEWx[7R�ct¥md�]�U�[7a�Rk]�N�PYQM]���WmQ¡[
N�d;X���[7\�P7QS�^a�[5d�[7PYQMb�c £qf^R�]�\^b�WpW7j�W-[YRkct¥ : .6a�R%i�dh[x[YRkP6Z�b�cnZ�Wp[Ya�Rmf^Rk]�\^b�WpN�iS\�\�U§QM]�[7\¦[7a�R
Z�b�iMcn\^]�d�PYj©d^Px[YRkPYj��}u�a�R�P7RgQ¡[nRk]�[7R�PYW¦[7a�RgZ�b�iMcn\^]�d�PYj©W7j�W-[YRkc �}�^Rk[�\���jE�^R�]�dh[YR�U�d�]�U�QSW
¬�]�d�iSiMj�PYR�XkRkQSf^R�U�NEjo[7a�Rna�Rrd�P7[%iSR!T [�dh[YP7QSb�c ��PYR�d^U�jo[7\_N�ReW7Rk]�[/[Y\_[7a�Rni�d�PY�^R«XkQMP�X!b�iSd�[7QS\^]
W7j�W-[YRkc :
�`QS�^b�PYR l W7a�\hu>WVd/Z�QSX![7b�PYR6\�T�[Ya�R�aEb�ced�]¦a�R�d�P7[ : +¨[YW`Tqb�]�X�[YQM\;]�QM]��%Q�WVf^R�P7j�Xk\^cnZ�iSR!�¦d^]�U

fhd�PYQS\^b�WDPYR�W7R�d^PYX�a©[YR�d�ceW«d�PYR§X!b�PYPYRk]�[7iSj�[YP7jEQS]���[7\©U�Rkf;RkiS\^Z�WYdh[7Q�WxT d^X�[Y\^PYj�cedh[Ya�Rkced�[7Q�Xkd�i
cn\�U�Rki�W_\�T¦QM[YW_cnR�X�a�d�]�Q�XkW��>u�a�Q�X�a QS]Ef^\^iSf^RrW��/d�cn\^]���\�[7a�RkP_[7a�QS]���W��H[7a�R�W-[Yb�U�j�\^TD[7a�R
R�iMRrX�[7PY\��|X�a�R�c�Q�Xkd^i5d;X�[YQMfhdh[YQM\;]�\^T>[7a�Roc«b�W7XkiMR�XkRkiSiSW : �©Rou�QMiSi�]�\�[eX!\hf;RkP«[7a�Q�Wed^W7Z�R�X�[eQS]
[Ya�R�W7RD]�\�[YR�W���u�a�R�P7RDu5RDPYd�[7a�R�P>X!\;]�X!R�];[YPYd�[7Rm\^]ofhd^WYX!b�iSd^P6s�\hu���d�]oQS]oZ�d�P7[7Q�X!b�i�d�P6s�\hu QS]
d^Px[YRkPYQMRrW :
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� ���2�E� )��<� .6a�RDaEb�ced�]_a�R�d^Px[ : 4p\;b�P7[7R�W7jt\^T'[7a�R�.'Rk��d;W�<>Rrd�P7[ �� +|]�W-[YQ¡[Yb�[7R :

FHPx[YRkPYQMRrW�Xkd�]DN�R�PYRk��d�P�U�R�U/d^W�a�\;iMiS\hu�[7b�N�R�W'u�Q¡[Ya�W-[YP7\;]��^iSj>fhd�PYQSd^N�iSR�U�QSd^cnR![7R�PYW'd�]�UmXkd^]
N�R§W7b�N�U�QMfEQ�U�R�U�QS]�[7\ (B&)? L�8 &)?�4 8�?�.>8�,�� C
8�K). 
 C &)?�4 8�?�.>8�,_d�]�U &�?�4 8�?�.>0�(B8D, &�$ K =�&@: .7(7(B&�?�.>8D, :
.6a�R%ced�QS]gPY\^iSRH\^T�i�d�PY�^R%d�P7[7RkPYQSR�W%£ 9 � w Xkc�\�T`U�QSd^cnR![7R�P�¥pQ�Wp[7\nXkd�PYPYjnd�W7b�N�Wx[Yd�]�[YQSd^i�N�iM\E\�U
s�\hu@P�dh[YR>TqPY\^c [7a�R%a�R�d^Px[A[7\�[Ya�RHZ�RkPYQSZ�a�RkPYjed�]�Ue[7\«d;X�[pd;Wpd%�xXk\^cnZ�iSQSd^];[6Wxj�Wx[7R�c � : .6a�Rkj
U�RkTq\^PYc b�]�U�RkP�N�iS\E\EU�Z�P7RrW7W7b�PYRtd�]�U�NEj�U�\^QS]���W7\�[Ya�Rkj�d�PYR§X�d�Z�d^N�iMRe\^THW-[Y\^PYQM]���Rki�d^Wx[7Q�X
R�]�RkPY�^j�U�b�PYQS]���[Ya�R�Wxj�Wx[7\;iMQ�XtZ�a�d^W7R_d^]�U�PYR![Yb�PY]�QM[nU�b�P7QS]���[7a�R�U�Q�d^Wx[7\;iMQ�X§Z�a�d^W7R : F/Wnd
PYR�W7b�iM[¦[7a�R_N�iM\E\�U�s�\hu�Q�W«c�\;P7R_PYRk�^b�iSd^P�[7a�d�]�QM[nup\;b�iSUIN�R_Q¡T/[7a�R_i�d�PY�^R§d^Px[YRkPYQMRrW¦u5RkPYR
PYQM�;QSU : ��R©a�d�f;Ro[7a�R�] d�� 
 .>K�� ,�4�? 
9=D4 
 ? 8�QM]�[YRkP�d^X�[YQM\;]zZ�PY\^N�iSRkc : .6a�R�N�iS\�\�Uzced�j N�R
Xk\^]�W7QSU�RkPYR�U§dna�\^cn\^�;Rk]�R�\^b�Wps�b�Q�U���u�QM[7a �7W-[�d�]�U�d�P�U �/N�Rka�d�fEQS\^b�PD£ ,HRku6[Y\^]�Q�d�]_s�b�Q�U�¥D��[7a�R
u6d�iSi�ced�jtN�R�Xk\^]�W7Q�U�RkPYR�U§Rki�d^Wx[7Q�X�£ \^P�cnQSiSU�iSj§fEQ�W7Xk\��¨Rki�d^Wx[7Q�X�¥ :
.6a�RgWxced�iSiSRkP¦d^Px[YRkPYQMRrWe£ y�: l cnc�� 9 Xkc \^T>U�QSd^cnR![7R�P�¥�d�PYRtX�a�d�P�d^X![7RkPYQ�WxRrU�NEj�d�W-[YP7\;]��

N�P�d�]�X�a�QM]�� : .6a�R©f^R�WYW7RkiHced�jzQS] �;Rk]�R�PYd^iHN�R�Xk\^]�W7Q�U�RkPYR�U@PYQM�;QSU £ d^Z�d�P7[gQS]�[Ya�R�a�R�d�P7[��
u�a�R�P7R�[Ya�Ref^RrW7W7Rki}cn\hf^R�cnRk]�[DQSWDced^QM]�iSj�U�Rk[7R�P7cnQS]�R�U©NEj�[Ya�Rea�R�d^Px[Dcn\�[YQM\;]�¥ : B�R![��'[7a�R
N�iS\E\�U�N�R��^QS]�Wm[7\�W7a�\hu �-]�\^]��|W-[�d�]�U�d�P�U �«N�Rka�d�fEQS\^b�PD[-jEZ�Q�Xkd^i�\�T�d�W7a�R�d^Px� [7a�QM]�]�QM]���£ ]�\^]��
,HRku6[7\;]�Q�d�]�¥ps�b�QSU :
.6a�R>d^Px[YRkPYQM\;iMRrWVa�d�f^R�d^]�QScnZ�\;Px[�d�]�[�c¦b�W7Xkb�iSd^PAd^X![7QSfEQ¡[-j��^u�a�Q�X�anQSW�d^QMcnRrUedh[�PYRk�^b�iSd�[7QS]��

N�iS\E\�U%s�\hu�[Y\�[7a�R�Z�R�P7QSZ�a�R�P7j : 4p\;]�WxRr��b�Rk]�[7iSj���[7a�R�f^RrW7W7Rki�u6d�iSi�cnR�X�a�d�]�Q�Xkd^i^X�a�d�P�d^X![7R�P7Q�W-[YQSX�W
ced�j�X�a�d^]��^RnU�R�Z�R�]�U�QS]���\^]©Z�d�P�d�cnRk[7RkP�W%Wxb�X�a�d;W/N�iM\E\�U©Z�P7RrW7W7b�PYR�d^]�U�\�[7a�RkP�W : F5[m[7a�R
W7ced�iSiMRrW-[HiSRkf;Rki�W�£ X�d�Z�QSiSiSd^P7QSR�W�¥���N�iM\E\�U�Xkd^]�]�\^[>N�R«c�\�U�R�iMiSR�U�d^]Ej�cn\;P7RDd^W/dea�\;c�\;�^R�]�Rk\;b�W
s�b�QSU���d;Wm[7a�RgU�QScnRk]�W7QM\;]�\�T�[Ya�RtZ�d^Px[YQSXkiMRrW¦d�PYRe]�\hu \�T6[Ya�RgWYd�cnRt\;PYU�R�P�\�T6[Ya�dh[�\�T6[7a�R
f;R�WYWxR�i : ��b�P7[7a�R�P7cn\^PYR��5[Ya�R�RD��R�X![§\�TDu6d�iSi>Z�R�P7cnRrd�N�QSiMQM[-j�\;] [7a�R�N�iM\E\�U¢s�\hu N�R�Xk\^cnR�W
QScnZ�\;Px[�d�]�[ :
.6a�RmZ�PYRkfEQS\^b�W6W7b�N�U�QMfEQ�WxQS\^]gQSW6]�\�[Hd«c�R�P7R%[�dh��\^]�\;c¦j ��[7a�Rmcn\^PYZ�a�\;iM\;�^jn\�T�[7a�RDf;R�WYWxR�i

u6d�iSiSW5d�]�Ut[Ya�R/Z�a�j�W7QSX�d�i�X�a�d^PYd;X�[7R�P7Q�Wx[7Q�XkW�\^T'N�iS\E\EU_X�a�d^]��^R/QM]_U�RkZ�Rk]�U�Rk]�XkR%\^T'[Ya�RH[-jEZ�Rm\�T
f;R�WYWxR�i :
+|]�U�RkR�U���[Ya�R§N�iM\E\�U�Q�W¦]�\^[«dos�b�QSU�N�b�[�d�Wxb�W7Z�Rk]�W7QM\;]�\�T>Z�d^Px[YQSXkiMRrW�QS]�dos�b�QSUIX�d�iSiMRrU

: (B&-,�CJ& : J5iM\E\�U�Z�d^Px[YQSXkiMRrW¦c«b�Wx[�N�R§[�d��;Rk]IQS]�[7\�d;XkXk\^b�]�[«QS]I[Ya�R_P7a�R�\^iS\^�;QSX�d�i�cn\�U�Rki6QS]
W7ced�iSiMR�Ppd�P7[7R�P7QS\^iSR�WAd�]�UtX�d�Z�QSiSiSd^P7QSR�W�W7QS]�X!RH[7a�R�QMP6WxQ	�kR/N�RrX!\;c�RrWAXk\^cnZ�d�P�d�N�iMR6[Y\�[7a�dh[p\^T�[7a�R
f;R�WYWxR�i : .6a�Rmcn\;Wx[>QMcnZ�\^P7[Yd^];[�N�iS\E\�U§Z�d^Px[YQSXkiMRrW�d�PYR


 PYR�U�X!RkiSi�W�£qRkPYj�[7a�PY\�X!j�[7RrWY¥D�hP7RrWxZ�\^]�WxQSN�iSRpTq\;P`[7a�R�Rk��X�a�d�]��;Rp\^T�\���jE�^Rk]�d�]�U�Xkd^P7N�\^]��
U�QS\���QSU�Rmu�QM[7a_[7a�R�X!RkiSi�W��


 u�a�QM[7R�XkRkiSiSW�£ iMR�b��^\�X!j�[YR�W�¥��Au�a�QSX�a@Z�i�d�j�d©cedh�-\^PnPY\^iSRoQM]¢[7a�R�aEb�ced^] QScnc¦b�]�R
W7jEWx[7R�c
�
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��������� )��<� .6a�RoU�RkZ�\;W7Q¡[YQM\;]¢\^THiSQMZ�Q�U�Wed^]�U�X�a�\;iMRrW-[YRkPY\^i5QM]�[7a�RoQS]�]�R�P
u6d�iSi \�T}d�]�d�P7[7R�P7j�£ TqPYR���b�Rk]�[YiMj_deX!\^PY\^]�d�PYj�¥pXkd^]�Xkd�b�WxR�deWx[7R�]�\;W7QSW�d^]�U
Rkf;Rk]�[7b�d�iSiMjDdmU�P�d�cedh[YQSXAP7RrU�b�X�[YQM\;]g£ \^PVRkf;Rk]�[Ya�R6QM]�[YRkPYP7b�Z�[7QS\^]�¥'\�T�N�iM\E\�U
s�\hu : +|ced��;R�Wm[�d��^R�]©TqP7\;c �7G QMTqR.�«[7a�R_C�X!QSRk]�XkRt\�T>J5QS\^iS\^�^j��nN�j©� : � :
?�b�PYf^RrW6R![Hd^i : ��Tq\^b�Px[Ya_RrU�QM[7QS\^]���Z�b�N�iSQSW7a�R�U_NEj_C�QM]�d^b�RkP>F/W7W7\�X!Q�dh[YR�W6+|]�X :
d�]�U§� : < : ��PYRkRkced^]_d^]�Uo4p\;cnZ�d�]Ej :


 Z�i�dh[YRkiSR![YWD£q[7a�PY\^c«N�\�Xkj;[YR�W�¥���ced�QS]oP7RrWxZ�\^]�WxQSN�iSR%\^T�N�iS\E\�U_Xk\;d^�^b�i�dh[YQM\;] :
<HRkPYR��`upReu�QSiMipiMQScnQ¡[«[7\�s�\hu QS] (B&�?�L�8�� CJ8�K�. 
 C ,�.���8@K���8�,�,�8D(+, : �©Rta�d�f;RecnRk]�[7QS\^]�RrU

[Ya�dh[5[7a�Rmfhd^WYX!b�iSd^P5W7j�W-[YRkc�Q�Wpa�QM�;a�iMjtXk\^cnZ�iSR!�§d^]�U§d^N�iMR/[7\�PYRk�^b�iSd�[7RHQM[YW7RkiMT �}d�]gR!��X!RrW7W7QMf;R
U�RrX!PYR�d;WxR�QS]¦N�iM\E\�U�Z�PYR�WYW7b�P7Rpu�QMiSi�Xkd^b�WxRA[7a�R6W7cnd^iMiSRkPVd�P7[7R�P7QSR�Wp£ d^Px[YRkPYQM\;iMRrWY¥�[7\/Xk\^]�[7P�d^X![`d^]�U
[Ya�Rta�Rrd�P7[mP�dh[YReQM]�X!PYR�d^W7R : 1/]�[Ya�RtX!\;]�[7P�d�PYj��'d^]©Rk��X!R�WYW7QMf;R�N�iM\E\�U©Z�P7RrW7W7b�PYRnQSW�Xk\^b�]�[YRkP7�
PYR�d;X�[7RrU�NEj�d¢P7R�iSd���d�[7QS\^]z\^T¦[7a�R�d^Px[YRkPYQM\;iMRrWtu6d�iSie£qu�a�Q�X�a�X�d�b�W7R�W_d¢P7RrU�b�X�[YQM\;] \^T�[7a�R
Z�RkPYQMZ�a�RkPYj�PYR�W7QSWx[Yd^]�X!Rp[7\m[Ya�R6s�\huH¥`d�]�UnU�RrX!PYR�d;WxQS]��/[7a�R�a�Rrd�P7[}N�Rrdh[ : B�R![��;QM[�ced�j�a�d^Z�Z�R�]
[Ya�dh[�W7\^cnR}Z�d�[7a�\;iM\;�^Q�Xkd^i^X!\;]�U�QM[7QS\^]�W U�Rkf^R�iM\;Z���Tq\^P Rk��d^cnZ�iMR�[7a�RAd^Px[YRkPYQSd^ihu5d^iMi;ced�jHN�R�X!\;cnR
cn\^PYR%P7QS�^Q�U���U�b�Rm[Y\«QSiMiS]�RrW7W6\;P5Rk��X!R�WYW7QMf;R%W7cn\^�EQM]��«a�d^N�QM[YW��ET dh[�ced�jtd^XkXkb�c¦b�iSd�[7R%QM]oWx\;cnR
d^P7Rrd^W%Xkd�b�WxQS]���dgWx[7R�]�\;W7Q�W���[Ya�dh[�Q�WDd_P7RrU�b�X![7QS\^]�\^Tp[Ya�Rnf^RrW7W7Rki}W7R�X�[YQM\;]©d;WmQMiSiSb�W-[YPYd�[7RrU�QS]
�`QS� :;w ��d^]�Rkb�P7j�W7cnW�cnd�jnU�R�f^RkiS\^Z : .6a�R/X!\^]�WxRr�;b�Rk]�XkR�\�T�[7a�R�W7R>Z�dh[Ya�\^iS\^�;QMRrW}\^]n[Ya�RHN�iM\E\�U
¬�R�iSU�d^W%u5RkiSi`d;WH[Ya�R�Z�\�W7W7QMN�iMR�\^b�[�X!\;c�R«\�Tpd_W7b�P7�;QSX�d�i�QM]�[7R�P7f;Rk]�[7QS\^]�cnd�joN�ReW-[Yb�U�QSR�U�NEj
]Eb�cnRkPYQ�Xkd�i�[Y\E\^i�W :
9;: l�: �	92& =?>�$ 5A@�> "%$'>  B'&), ( 48"�1392& =?> 1392&)=?>�1�$'- >�B�*2&),3- "%$�0#1�$ 485 48(
 #B 4E4E*
	 4�� G
.6a�RDZ�P7QS]�X!QSZ�d^i'��b�d�]�[7QM[7QSR�W>u�a�QSX�a�U�RrW7XkP7QSN�RDN�iM\E\�Ugs�\huOd�PYR/[Ya�R
��8D( 0�=�.74 *��Id�]�U : ? 8D,@, 
 ? 8
� : �m]�\hu�QS]��%[7a�RrWxR>¬�Rki�U�WAd^iMiS\hu>WV[Ya�RHX!\;cnZ�b�[Yd�[7QS\^]e\^T�[Ya�R�,�4�? 8�,�,�8D,�[7\�u�a�Q�X�atd�]ed^Px[YRkPYQSd^i
u6d�iSi�Q�W�Wxb�N��-R�X![7R�U�U�b�Re[7\o[Ya�RtN�iS\E\�U�c�\hf;RkcnRk]�[ : CEQS]�X!Reu5Reu�QSiMiA[7PYR�dh[Ds�b�QSU��¨Wx[7PYb�X�[Yb�PYR
QS]�[7RkP�d^X![7QS\^]�Z�P7\;N�iMR�ceW���[Ya�R K�./,�:'(B&�=�8DCJ8D$ 4m\�T�[Ya�Rnf^R�WYW7Rki`u5d^iMi}U�b�R�[Y\§[Ya�Red^X�[YQM\;]�\^T�[7a�R
s�\hu�¬�Rki�U©QSWDd^]�\�[Ya�RkP���b�d^]�[7QM[-j�\�T6P7R�iMR�fhd�]�XkR : ?�PYR�WYWxb�PYR���f;RkiS\�X!QM[-j�d�]�U©f;R�WYWxR�i`u6d�iSi�U�Q�W-�
Z�i�d^XkRkcnRk]�[�u�QSiMi N�RmTqb�]�X![7QS\^]�W>\�T'[YQMcnR�d^]�Ug[7a�R�W7Z�dh[YQSd^i�Z�\�WxQM[7QS\^] :
.6a�R§��]�\hu�iMRrU��^Rn\�T6[Ya�RG4 8DC�:98D? &)4 
 ?@8n¬�R�iSU�ced�j©d�i�Wx\�N�R§PYRkiSRkfhd�]�[�QS]IWx\;cnRtZ�d�P7[7Q�X!b��

i�d�PDX!\;]�[7R!�E[�� Wxb�X�a�d^W/[Ya�Rna�jEZ�RkP7[7a�R�P7cnQ�dt[YP7Rrdh[Yc�R�]�[���u�a�R�P7RnWx\;cnR�U�PYb���W%d^P7Rnd^X![7QSfhdh[7RrU
[Ya�P7\;b��^atd^]§d�P7[7QM¬�XkQSd^i�iS\EX�d�iSQSW7R�UtQM]�XkP7Rrd^W7R�QM]§[7R�c�Z�RkP�dh[Yb�PYR : .'R�c�Z�RkP�dh[Yb�PYRHced�j�d^iSW7\�a�d�f;R
de]�\�[Yd^N�iSRDQM]�s�b�Rk]�XkR¦\;]�N�iM\E\�UoZ�PY\^Z�RkP7[7QSR�W���QS]�Z�d�P7[7Q�X!b�iSd^P>\^]�N�iS\E\�Uof�Q�WYX!\;W7QM[-j : B�R![���[Ya�QSW
d;WxZ�R�X![�QSWDPYRkiSRkfhd^];[D\;]�iMj�QM]©[Ya�Rns�\hu [7a�PY\^b��;a�f;RkPYj�W7cnd^iMi�d^Px[YRkPYQM\;iMRrW��hf^R�QM]�W%d�]�U�QS]©[7a�R
X�d�Z�QSiMi�d�PYQSR�W��EdnW7b�N��-RrX�[>u�a�Q�X�agQ�W�]�\^[>X!\hf^R�P7RrUtQS]_[7a�RrWxRm]�\^[7R�W :
FH]�\�[Ya�RkPod^W7Z�RrX�[_\�T�N�iS\E\EU�s�\hu u�a�Q�X�a u5R�u�QSiMi%]�\�[oX!\hf;RkP§QS]�[Ya�R�W7R�]�\�[7RrW��HQSW§[7a�R

=�6I8�C�.>=�&)(%.7$ 4 8�? &�=�4�.>0�$Ou�Q¡[Yaz[7a�R�f^RrW7W7RkiHu5d^iMi��>u�a�Q�X�azQSWgPYRkiSRkfhd�]�[tN�\�[7a�Tq\^Pg[7a�R�Z�aEjEW7QM�
\;iM\;�^j�\�T%[7a�R�N�iS\�\�U f^RrW7W7Rki�Wed�]�U�Tq\;Pn[7a�R�U�Rkf;RkiS\^Z�cnRk]�[e\�TDX!R�Px[�d�QS]¢fhd;W7Xkb�iSd^PtU�Q�WxRrd^W7R�W :
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,H\�[�cnRk]�[7QS\^]�QM]��o[Ya�ReZ�\�[7R�]�[7Q�d�i�PYRkiSRkfhd�]�X!Rn\�T�Wxb�X�a©QS]Ef^RrW-[YQM��dh[7QS\^]�Tq\^PD[Ya�RtWx[7b�U�j�\�T5[7a�R
Z�PY\^Z�d��;d�[7QS\^] ��d�N�W7\^PYZ�[YQM\;]e\�TVZ�a�d�PYced^XkRkb�[YQSX�d�i'X�a�R�cnQSX�d�i�W : C�\^cnRD]Eb�cnRkPYQSX�d�i cn\�U�Rki�W>d^]�U
]Eb�cnRkPYQ�Xkd�i�Wx[7b�U�QMRrW'Tq\;PV[7a�R�X�a�R�cnQSX�d�i�[7P�d�]�W7Z�\^P7[ �hU�Q���b�W7QM\;]�Z�PY\EXkR�WYW'QS]�N�iM\E\�U�d�]�U¦[7a�PY\^b��^a
d^Px[YRkPYQSd^i�u6d�iSi�ced�jtN�RmTq\^b�]�UgQS]  � L<� � 8 !¨:
9;: w�: " 46=?& "%&)B'& @�>�5 1	$ ,�,3;2&), GHF>cn\;]���[Ya�R%U�Q�MtX!b�i¡[YQMRrWAQS]t[Ya�RHcn\�U�RkiSiSQM]��«\�T N�iS\E\�Uns�\hu
QS]oiSd^P7�;R/f;R�WYWxR�iSW��EupRmcnRk]�[7QS\^]_[Ya�RmTq\^iSiM\hu�QS]���\^]�RrW :


�� 6I8 � 0�� ./, 4�? &�$9,�.>8�$94 : J5iS\�\�U/s�\hu©QSW'\^NEfEQM\;b�W7iMj>Z�b�iSWYdh[YQMiSR : .6a�Q�W�cnR�d�]�W�[7a�d�['\^]�R
Xkd^]�]�\^[/]�R��^iSR�X�[%[7a�R¦[YQMcnRnNEjoXk\^]�W7Q�U�RkPYQM]��gd��7Wx[7R�d;U�j�Wx[Ydh[YR��«W7\^iSb�[7QS\^]���Tqb�]�X�[YQM\;]
\^]�iMj«\�T�[7a�R/WxZ�d�[7Q�d�i�Z�\;W7QM[7QS\^]���d^W}QM[AQ�W�\�T [YRk]eU�\;]�R>QS]ecnd^]Ej¦\�[Ya�RkPpWxQM[7b�d�[7QS\^]�WH£ Tq\^P
R!��d^c�Z�iMR�[7a�R§W-[Yb�U�j�\�T5[7a�Rns�\hu ¬�R�iSU�d�PY\^b�]�U�d^]�d�RkPY\^Z�iSd^]�R«\;P�doXkd�P�¥ : �zQ¡[Ya
W7\^cnR¦d�Z�Z�P7\���QScedh[7QS\^]o\;]�R�ced�j§[Ya�QS]��_[7a�R�N�iS\�\�U_s�\huO[Y\tN�R«Z�RkPYQM\�U�Q�XDQS]�[7QScnR :
B�R![���[Ya�Q�W>Q�W>b�W7b�d�iSiSj§[YP7b�R¦\^]�iSjtTq\;PHPYRki�dh[7QSf^R�iMjgWxa�\;Px[/Z�R�P7QS\�U�W���WxQS]�XkRD[7a�R¦f�d^P7QS\^b�W
aEb�ced�]§d;X�[YQMfEQM[7QSR�WpP7Rr�;b�QMPYR�[7\�X�a�d�]��^R�[Ya�R%d^cn\^b�]�[p\^T N�iS\�\�UtW7Rk]�[p[7\�[Ya�R%f�d^P7QS\^b�W
\^PY�;d^]�W :
.6a�ReXkd^PYU�Q�d^X«X!j�X!iSRnXkd�]�N�ReW7b�N�U�QMfEQ�U�R�U�QS];[Y\§[-u5\_Z�a�d^W7R�W : .6a�R ,�*-,�4 0)(B8eXk\^P7�

PYR�W7Z�\;]�U�WH[7\_[7a�R�QS]�W-[�d�]�[DQM]©u�a�Q�X�a�[Ya�Rna�R�d^Px[mQSW%Z�b�c�Z�QM]��_[Ya�RnN�iM\E\�U�QS]�[7\g[7a�R
d�P7[7R�P7Q�d�i�W7j�W-[YRkc : .6a�RpW7jEWx[7\;iMQ�XVZ�RkPYQM\�UmQ�W [Ya�Rk]�X�a�d^PYd;X�[YRkPYQSW7R�U%NEjH[Ya�R�a�QS�^a�R�Wx[ s�\hu
P�dh[7R : .6a�R K).>&-,�4 0�(B8��'QS]�Wx[7R�d;U�� X!\;P7PYR�W7Z�\^]�U�W>[7\g[7a�R�QS]�W-[�d�]�[mQM]�u�a�QSX�a�[7a�R�a�Rrd�P7[
Q�W�¬�iSiMQS]��tb�Z�u�Q¡[Yao[7a�R«N�iM\E\�U�X!\;cnQM]��nTqPY\^c [7a�R�f^R�]�\^b�WHWxj�Wx[7Rkc d�]�U_[7a�R¦d^\^P7[7Q�X
fhd�iSf^R%QSWHX!iS\;W7R�U : .6a�RmN�iS\E\EUgs�\hu QSW6[Ya�Rk]�d�[6QM[YW>c�QS]�QSc¦b�c : �`QS� :�� QMiSiSb�W-[YPYd�[7RrW�d
[-jEZ�Q�Xkd�i�s�\hu P�dh[7RmX!b�P7f;R%\;]_d�i�d�PY�^RDd�P7[7R�P7jtU�b�P7QS]���[7a�R�Xkd�P�U�Q�d^X%X!j�X!iSR :
3>]�Wx[7Rrd^U�jns�\huzQSWpb�W7b�d�iSiMjnc«b�X�a§cn\^PYRHXk\^cnZ�iSR!�e[7a�d�]tQM[YWp[7P�d�]�WxQSRk]�[5Xk\^b�]�[YRkP7�

Z�d^Px[ : ��\^P>QS]�Wx[Yd^]�X!R���QMT}upR¦Xk\^]�W7Q�U�RkPHd§W-[YR�d^U�j§s�\hu�\�T�dns�b�QSU�iMQS�^R�u6dh[YRkP>QS]�W7QSU�R
d�] �xQM]�¬�]�Q¡[YRkiSj�iS\^]��)��X!jEiSQM]�U�P7Q�Xkd^iV[7b�N�R���Q¡[�Q�WDZ�\;WYWxQSN�iSR�[7\�U�RkPYQSf^R�[7a�Rtd^]�d�iSj�[7Q�Xkd^i
Wx[7R�d;U�jDW-[�dh[YRpW7\^iSb�[7QS\^]§£¤d�i�Wx\/Xkd�iSiSR�Um[Ya�R��50�./,�8 
 .7(7( 8 � 0���W7\^iSb�[YQM\;]�¥���X�a�d^PYd;X�[YRkPYQSW7R�U
NEjedDZ�d�P�d�N�\^iSQ�X�f^R�iM\�X!QM[-j�Z�P7\^¬�iSR : .'P�d�]�WxQSRk]�[�s�\hu@QS]t[Ya�R/WYd�cnRH�;Rk\;c�Rk[7PYQSX�d�i�X!\^]��
¬��;b�PYd�[7QS\^]«N�RrX!\^cnRrWVc¦b�X�a�cn\^PYR6Xk\^cnZ�iSR!� : .6a�R>Wx\;iMb�[YQM\;]«ced�j¦Wx[7QSiSi�N�R�\;N�[Yd^QM]�RrU
d�]�d�iSj;[YQSX�d�iSiMj¦Q¡T�upR>d;W7W7b�cnR6[7QScnR>Z�RkPYQM\�U�Q�X!QM[-j��;�^QSf�QS]��mPYQSW7R6[7\m[Ya�RHW7\mX�d�iSiMRrU
	�0�C �
8�?�,�( 8D* � 0��  8�L ! �;u�a�\�WxRHR!��Z�PYR�WYWxQS\^]nced�j¦N�R>Tq\;b�]�UnTq\;PAQS]�W-[�d�]�XkR>QS]  �El�!¨:�� b�Wx[pd^W
d�]«R!��d�cnZ�iSR��^QM]«¬��^b�P7R�8>u5R�Wxa�\hu�[7a�R�f;RkiS\EXkQ¡[-jmZ�PY\�¬�iMR5QM]edH[7b�N�R6Tq\^P}d/?V\^Q�WxR�b�QMiSiSR
d�]�UtTq\;P>d«�©\^cnR�PYW7iMR�jes�\hu~£ [7a�RDiSd�[x[7R�P���\;NEf�QS\^b�WxiSj���dh[Hd��;QMf;Rk]_QM]�Wx[Yd^]�[�¥ :
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2� F�[-jEZ�Q�Xkd^i�s�\hu P�dh[YR%QS]�d�]od�P7[7R�P7jtU�b�P7QS]���[7a�R�X�d�P�U�Q�d^XmX!j�X!iSR :


�� 6I8�� &�(7(1.7$94 8D?@&�=�4>, C
8�=�6I&)$9.>=�&�(7(+*��;.7476 4H6I8 � 0���� 8�(BK : .6a�Q�W§d;WxZ�R�X![tQSW§P7R�iMRk�
fhd�]�[�Tq\^P/P7R�iSd�[7QSf^R�iMjti�d�PY�^RDf;R�WYWxR�iSW : +|]o[7a�R¦d^\^P7[Yd9��Tq\^P>Rk��d�cnZ�iSR���[Ya�R�P�d^U�QSb�WHcnd�j
fhd�PYjoQM]�d§P�d�]��^R�\�T58�� [7\ 9�y � N�Rk[-upR�Rk]�U�QSd;W-[Y\^iSR�d^]�U�W7j�W-[Y\^iSR : .6a�QSW%Q�WD�;b�Q¡[YR
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��������� )��<� .6a�PYRkR!�|U�QScnRk]�W7QM\;]�d�i�f^R�iM\�XkQ¡[-j�Z�P7\^¬�iMRrW�Tq\^P}d%?`\;QSW7Rkb�QMiSiMR5s�\hu
£qiSR!T [�¥�d�]�U§�©\^cnRkP�W7iMR�jtb�]�Wx[7Rrd^U�jes�\hu dh[>d��^QSf^R�]gQS]�Wx[Yd^];[¦£ P7QS�^a�[�¥ :

d_iSd^P7�;ReU�QSW7Z�i�d^XkRkcnRk]�[���u�a�Q�X�a�d)��RrX�[�Wm[7a�Rts�\hu�¬�R�iSU : .6a�Res�b�QSU�Wx[7PYb�X�[Yb�PYReQM]��
[7R�PYd;X�[YQM\;]©Z�P7\;N�iMR�c Q�W¦[7a�RgP7RrWxZ�\^]�W7QSN�iMRe\^T�[7a�RgZ�PY\^Z�d^�;dh[YQM\;]�\^T>Z�b�i�WxR§Z�P7RrW7W7b�PYR
u6d�f^R�W : +|]�U�RkRrU���]�\�Z�P7\;Z�d���dh[YQMf;R>Z�a�R�]�\^cnRk]�d¦u5\^b�i�Ut\^[7a�R�P7u�Q�W7RH\�XkXkb�P6QM]od�]gQM]��
X!\;cnZ�P7RrW7W7QSN�iMR/s�b�Q�U_iMQS�^RmN�iS\E\�U : .6a�RDQS];[YRkP�d^X![7QS\^]§Z�P7\;N�iMR�c�Q�W>d�PYd�[7a�R�P6Xk\^cnZ�iSR!�
\^]�R���WxQS]�XkR/[Ya�Rm[7QScnRDW7X�d�iSR�W�d^WYW7\EXkQSd�[7RrUn[7\�[7a�RDQM]�[7R�PYd;X�[YQM\;]§Z�a�R�]�\^cnR�]�d«d^P7R%[-u5\
\^P�U�R�PYW5\�T`ced��^]�Q¡[Yb�U�Rm�^PYR�d�[7RkP5[Ya�d�]_[7a�\;W7Rmd;W7W7\�X!Q�dh[YR�Ue[Y\n[7a�RDN�b�iM�ts�\hu�¬�R�iSU :
+|]§d�P7[7R�P7QS\^iSR�W}d^]�UeXkd^Z�QSiMi�d�PYQMRrWV[7a�RHcn\hf^R�c�R�]�[A\�T�[7a�RHu6d�iSi�ced�j«N�R/Xk\^]�W7QSU�RkPYR�U

]�R��^iSQM�;QMN�iSR :
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 $'K�&)?�*�K�&�4 & : �©RHd�PYR�]�\^PYced�iSiMj«QM]�[YRkPYR�Wx[7R�U�QS]tcn\�U�RkiSiMQS]��D\;]�iMjnd�W7R�X!�
[7QS\^]n\^T�[Ya�RHX�d�P�U�QM\hfhd;W7Xkb�iSd^P}Wxj�Wx[7Rkc~NEj¦cnR�d^]�W}\^T�Z�d�P7[7Q�d�i�U�QB��RkPYRk]�[7Q�d�i�R���b�dh[YQM\;]�W :
F~Z�PY\^Z�RkPmWxRk[x[7QS]��o\�T6dgU�Q���RkPYRk]�[7Q�d�iVZ�PY\^N�iMR�c P7Rr�;b�QMPYR�W/[7\_Z�PY\hfEQSU�Rnd�Z�Z�P7\;Z�PYQSd�[7R
X!\;]�U�QM[7QS\^]�W/dh[>[Ya�R«U�\^ced�QS]�N�\;b�]�U�d^P7j���Q : R���\^]�[Ya�R«W7R�X![7QS\^]�W/dh[>[Ya�R¦R�]�U�W/\�TV[7a�R
PYRk�^QS\^]g\�TVQM]�[YRkPYR�Wx[ : ��\;P>QS]�W-[�d�]�XkR���iSR![Hb�W>X!\;]�WxQ�U�R�Pp¬��^b�PYR ��: �YC�[Yd^]�U�d^PYU �mX!\^]�U�Q¡�
[7QS\^]�W�Tq\^P/[7a�R¦QS]�iMRk[mW7R�X![7QS\^]��	� 
�d^]�Uo[7a�R¦\^b�[7iSR![%W7R�X![7QS\^]�W��	��
��@��ced�jgN�R�U�RkPYQMf;R�U
TqPY\^c [7a�R�d^]�d�iSj�WxQ�WH\^TA[Ya�R�U�Q���RkPYRk]�[7Q�d�iVRr�;b�dh[7QS\^]�W/�;\hf^R�P7]�QS]��n[Ya�R�s�b�Q�U�s�\hu : F
Z�\;WYWxQSN�iSRHX�a�\^Q�X!R�Q�W}[Y\�Z�PYR�WYX!PYQMN�RHd^iMi�X!\^cnZ�\^]�R�]�[YW}\^T�[7a�R>f;RkiS\�X!QM[-j«\;]�� � 
 d^]�U�[7a�R
f^R�iM\�XkQ¡[-j�U�RkPYQMfhdh[YQMf;Rtd�iS\^]��_[Ya�Rt]�\;P7ced�ipU�QMPYR�X![7QS\^]z£q\;PD[7a�Re]�\^PYced�iAWx[7PYR�WYWDX!\;c«�
Z�\^]�R�];[�WY¥«\;]�����
�� : 3H]�Tq\^P7[7b�]�dh[YRkiSj��6QM]@Z�P�d^X![7Q�WxR_\^]�R�]�Rkf;RkPna�d^WnR�]�\^b��^a@U�dh[�d
Tq\^PeZ�P7RrW7XkP7QSN�QS]���d�iSi>[7a�R�W7R�X!\^]�U�Q¡[YQM\;]�W : ,>\;P7ced^iMiSj��5\^]�iSj �7d�f^R�PYd^�^RrU �gU�dh[�d�d�PYR
d�fhd�QSiSd^N�iSR«£qcnRrd�]of^R�iM\�X!QM[-jtd�]�U§cnR�d^]gZ�P7RrW7W7b�PYRr¥��Eu�a�Q�X�aod�PYR/]�\^[>Wxb MtXkQMR�];[�Tq\;P�d
�7W-[�d�]�U�d^PYU<�p[7PYR�d�[7cnRk]�[�\^T�[Ya�R>cedh[Ya�Rkced�[7Q�Xkd�i�Z�PY\^N�iSRkc : 1/]�R�a�d^W�[7aEb�WV[Y\¦U�R�f�Q�W7R
d�iM[7R�P7]�dh[7QSf^R�Tq\;P7c«b�iSd�[7QS\^]�W%Tq\;PD[7a�RtN�\;b�]�U�d^P7j©X!\;]�U�QM[7QS\^]�WDu�a�QSX�a��`\^]�\;]�Rea�d^]�U
PYR!s�RrX�[V[7a�R�Z�a�j�W7QSX�WVd�]�U�R!��Z�iS\^QM[V[7a�R>d�fhd^QMi�d�N�iSR6U�dh[�dI��\;]¦[Ya�R�\�[Ya�RkP}a�d^]�U���Z�RkPYcnQ¡[
[7\tTq\^PYc¦b�i�dh[YR¦decedh[Ya�Rkcedh[YQSX�d�iSiMj_u5RkiSi'Z�\;W7R�U�Z�PY\^N�iMR�c : +|]�[7a�RrWxR�]�\�[7RrW>u5R¦u�QSiMi
]�\^[%QS]Ef^R�Wx[7QS�;d�[7RD[Ya�Q�W/Z�d�P7[7Q�X!b�i�d�Pmd^W7Z�RrX�[ : F�Z�\;WYWxQSN�iSR¦Tq\;P7c«b�i�dh[7QS\^]�Tq\^P/[7a�R«s�\hu
N�\^b�]�U�d�PYj¦X!\;]�U�QM[7QS\^]�W}u�a�QSX�aeQ�W}Z�d^Px[YQSXkb�iSd^P7iSj«W7b�QM[7RrU¦Tq\;P�fhd^WYX!b�i�d�P�s�\hu¢Z�P7\;N�iMR�ceW
Q�W6QMiSiMb�W-[YPYd�[7R�U_d�]�U_d^]�d�iSj�WxRrUtQS]  9 ­ ! :

�©R�a�d�f;R%]�\�[Hb�W7R�Ug[Ya�RD[7R�P7ceW �xQS]�s�\hu ��d�]�UJ�x\^b�[7s�\hu �/[Y\tQM]�U�QSX�dh[YR�N�\;b�]�U�d^P7jgX!\^]�U�Q¡�
[YQM\;]�WAd�[�����
ed�]�U�����
��VWxQS]�X!R>[7a�R�j«u5\^b�i�U�N�R/QM]�X!\^PYPYR�X�[ : +|]�U�RkR�U��;\;b�[xs�\hu u5\^b�i�UnQM]�U�QSX�dh[YR
[Ya�RH]�\;P7ced^i�X!\;c�Z�\^]�Rk]�[A\�T�[Ya�RHf;RkiS\EXkQ¡[-j«QSWARkf;RkPYj�u�a�RkPYR5Z�\;W7QM[7QSf^R¦£ u�a�QMiSRHQM[pQ�W�]�Rk�;d�[7QSf^R>d�[
d^]�QM]�s�\huOW7R�X![7QS\^]�¥ : <>\hu5Rkf;RkP���QS]�f�d;W7Xkb�i�d�PHZ�P7\;N�iMR�ceW���[7a�Q�W/d;W7W7b�cnZ�[YQM\;]_Q�W%WxR�iSU�\;c [YP7b�R
N�R�X�d�b�W7R6[7a�RHZ�b�i�W7d�[7QS]���]�d�[7b�PYR�\�T�N�iS\E\EU�s�\hu¢cnQS�^a�[H£ d^]�U�[-jEZ�QSX�d�iSiMj�U�\ER�W�¥VQS]�U�b�XkRHd%s�\hu
PYRkf;RkP�W7d^i \^]�Z�\;Px[YQM\;]�W>\^Tpd�]�d^Px[YRkPYj�U�b�PYQM]��§[7a�RnXkd^PYU�QSd;XDN�Rrdh[ : +|]�U�RkRrU���[7a�R��©\^cnRkP�WxiSRkj
W7\^iSb�[7QS\^]  8;L ! \�T�dgZ�b�iSWYdh[YQMiSRns�\hu QM]IXkQMP�X!b�i�d�PDXkj�iSQS]�U�RkP�W��'u�a�Q�X�a�Z�P7\hfEQ�U�R�WmdoPYR�d;Wx\;]�d�N�iSR
d^Z�Z�PY\��EQScedh[YQM\;]«\^T�[7a�R>�;Rk]�R�PYd^i�s�\hu@Z�d�[x[7R�P7]eR�]�X!\;b�]�[7R�P7RrUnQM]td^Px[YRkPYQMRrW���Wxa�\hu>WAdDZ�R�P7QS\�U�Q�X
s�\hu P7R�f^R�PYWYd�i :
+|]�[Ya�RtcnR�U�Q�Xkd^iAiSQ¡[YRkP�dh[Yb�P7R���\;]�ReRk]�X!\^b�];[YRkP�Wm[7a�Re[7R�P7ceW%�xZ�PY\���QMced�i��«[Y\�QM]�U�QSX�dh[YRe[7a�R

W7R�X![7QS\^]©u�a�QSX�a�Q�WmP7Rrd^X�a�RrU�¬�P�Wx[�N�j�[7a�Rns�\hu R!��QM[7QS]��_TqP7\;c [7a�Rea�R�d�P7[���u�a�QSiMR	�7U�QSWx[Yd^i+�nQSW
[Ya�RH[YRkPYc�d^WYWx\�XkQSd�[7R�U�[Y\¦[Ya�RmWxRrX�[7QS\^]�WAu�a�Q�X�agd^P7RHT d�P7[7a�R�PATqPY\^c~[Ya�R/a�R�d�P7[ : <HRkPYR/u5RHa�d�f;R
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��������� )��<� FH]tR!��d^c�Z�iMR/\�T'd�Xk\^cnZ�b�[�dh[7QS\^]�d�i�U�\^ced�QS]tced^U�RH\�T'd¦W7R�X!�
[7QS\^] \�T�f�d;W7Xkb�i�d�PoWxj�Wx[7Rkc : �©R©]�RkRrU�[Y\¢Z�PY\hfEQSU�R�Z�PY\^Z�RkPoN�\^b�]�U�d�PYj
X!\;]�U�QM[7QS\^]�W�d�[ ��� 
�� �	��
��Ad^]�U ��� :

Z�PYR!TqR�P7PYR�U§QM]�W-[YR�d^Ut[7a�Rm[YRkPYceW �xQS]�iMRk[3�Dd�]�U
�-\;b�[7iSR![ �/u�a�Q�X�agPYR!TqR�P5[7\�[7a�RmN�Rka�d�fEQS\^b�P6\^T [7a�R
cnR�d^]�s�\hu�P�dh[YRgd^XkP7\�W7WD[7a�RoWxRrX�[YQM\;] : F5[ed�]¢QM]�iMRk[o£ \^b�[YiMRk[�¥«WxRrX�[7QS\^]I[7a�R_cnR�d�]Is�\hu�QSW
R�];[YRkPYQM]��o£ R!��QM[7QS]���¥p[Ya�Rmf�d;W7Xkb�i�d�P�RkiSRkcnR�];[�b�]�U�RkPHXk\^]�W7Q�U�RkP�dh[YQM\;] :

��������� )��6� 0�R�XkQMP�X!b�iSd�[7QS\^]¦QS]�[7a�R>X�d�PY\�[YQSU¦N�Q¡Tqb�PYX�dh[7QS\^] : 1/]«[7a�R6iSR!T [�u5R
QSiMiSb�Wx[7P�dh[7R6[Ya�RHiS\�Xkd�[7QS\^]n\�T�[7a�RHXkd^P7\^[7Q�U«N�Q¡Tqb�P�Xkd�[7QS\^] : .6a�RHQMced��;R�\^]n[Ya�R
PYQM�;a;[}W7a�\hu>W�[7a�R6Z�d^Px[YQSXkiMR5Z�dh[Ya�U�b�P7QS]��%[7a�R6U�QSd;W-[Y\^iSQSXpZ�R�P7QS\�U¦QS]nd/cn\�U�R�i
\�T'[7a�RmXkd^P7\^[7Q�UeN�QMTqb�PYX�dh[YQM\;] : F Wx[7PY\^]��¦P7RrX!QSPYXkb�iSd�[7QS\^]t\�X�X!b�P�WAQS]�W7QSU�RH[Ya�R
Xkd^P7\^[7Q�U§W7QM]Eb�W : .6a�RmQScnd^�^Rm\^]g[7a�RDiMRkT [HQSW�Xk\^b�P7[7RrWxje\^T	��

����� �����
� ����� :

CE\;cnR¦\�TA[7a�RnZ�PY\^N�iSRkceW/u�a�Q�X�a�[7a�R�W7QMc«b�i�dh[7QS\^]�\�TAN�iS\E\�U�s�\hu�QS]�i�d�PY�^R«d�P7[7RkPYQSR�W/cnd�j
a�R�iMZoQS]�d�]�W7upR�P7QS]���d�PYRmW7b�cnced�PYQSW7R�UgN�RkiS\hu :
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 ? 0 2 ��8�,�,�8D( � &�(7(+,��A��\;PAR!��d^c�Z�iMR��;d�PYR6[7a�RkPYR
d�]Ej§X�a�d�P�d^X�[YRkPYQSWx[7Q�XkWp\�T`[7a�RDs�\hu�¬�Rki�Ugu�a�QSX�aoced�j§N�RDP7R�iSd�[7RrUt[Y\n[7a�RDTq\;P7ced�[7QS\^]
\�THWx[7R�]�\;W7R�W ��+|]¢Z�d�P7[7Q�X!b�iSd^P��`QM] Wx\;cnR§WxQM[7RrW¦iSQS�^Rt[Ya�RgX�d�PY\�[YQSU�N�QMTqb�P�Xkd�[7QS\^] £¤WxR�R
�`QM� : L�¥DQ¡[¦Q�W¦��b�QM[7R§b�Wxb�d�i}[Y\�a�d�f^RtdoPYRkf;RkP�W7d^i}\�T5[7a�R§s�\hu U�b�PYQM]��o[Ya�R§X�d�P�U�QSd;X
X!j�XkiMR�u�a�QSX�a��;Rk]�R�PYd�[7R�WHd ? 8�=D.7? = 
 (B&)4 .>0)$ ��0)$'8 : .6a�R�W7R�PYR�XkQMP�X!b�i�dh[YQM\;] ��\^]�RrW>a�d�f;R
N�RkRk]gTq\^b�]�Ue[Y\�N�RmZ�\�W7W7QSN�iMRmW7Q¡[YR�WpTq\^P5T dh[>d;XkX!b�c¦b�i�dh[YQM\;]§d�]�U���X!\^]�WxRr�;b�Rk]�[7iSj��;[7a�R
d�Z�Z�Rrd�P�d�]�XkR_\^T¦W-[YRk]�\�WxQ�W : .6a�RkPYR�QSWgWx\;cnR�RkfEQ�U�Rk]�XkR�[7a�dh[g\;]�R�\^T%[Ya�R�T d;X�[Y\^P�W
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��������� )��<� F�WYX�a�Rkced�[7Q�X6R!��d�cnZ�iSR�\�T�dDX!\;P7\;]�d�PYjDNEj;�¨Z�d;W7W : .6a�R>d^i¡[YRkP7�
dh[YQM\;]§\^T'[7a�Rms�\huz¬�R�iSUoU�b�R%[Y\«[Ya�RmNEj;�¨Z�d;W7W5ced�jtXkd^b�WxR/[7a�RmTq\^PYcnd�[7QS\^]
\�TVd�]�RkuOW-[YRk]�\�WxQ�W��E[-j�Z�QSX�d�iSiMjtQScncnR�U�Q�dh[YRkiSj§U�\hu�]�Wx[7PYR�d^c�[7a�RDNEj��¨Z�d^WYW :

u�a�Q�X�aIZ�PY\^cnZ�[«T dh[ed^XkXkb�c¦b�iSd�[7QS\^]�Q�W¦iSQM]��^R�UI[7\�[7a�R_\;WYX!QSiMi�dh[Y\^PYj�]�d�[7b�PYR§\^T�[7a�R
f^RrW7W7Rki6u6d�iSi>W-[YP7RrW7W7R�W�QS]�U�b�XkR�U¢NEj�[7a�Ros�b�QSU QS] [7a�R_s�\hu P7R�f^RkP�WYd�i �k\^]�R : �©d^iMi
Wx[7PYR�WYWxRrW�d�PYRt��b�d�]�[7QM[7QSR�W¦f^R�P7j�U�QBMeXkb�iM[¦[7\�c�Rrd^W7b�PYR��-QS]�fEQMf;\��eu�a�QSiMR_d�PYRtR�d;WxQSiMj
X!\;cnZ�b�[7RrU�\^]�XkRn[7a�R§s�\hu ¬�Rki�U�QSW¦�E]�\hu�] : ,>b�cnRkPYQ�Xkd�i5WxQSc¦b�iSd�[7QS\^]�WDced�j�[7a�R�]
a�R�iMZ_QM]�d;W7W7R�WYWxQS]��«[7a�RDR���RrX�[YQMf;Rk]�RrW7W6\^T`W7b�X�a_[7a�R�\^PYj :
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9K)*10 2�:90-,�4 � , 
 ? L).>=�&)(�,�.74 
9&�4�.>0�$9,��`+-W'Q¡[VZ�\;WYWxQSN�iSR}[7\/Z�P7RrU�Q�X�['[Ya�R�s�\hu©N�Rka�d�f�QS\^b�P
dhT [YRkP`[7a�Rp�;Rk\^cnRk[7PYj%a�d^W`N�R�Rk]�cn\EU�Q¡¬�RrU¦NEj�d%Wxb�P7�;QSX�d�i�\^Z�RkP�dh[7QS\^]¦iMQS�^R6dHNEj��¨Z�d^WYW �
£ W7RkR>¬��^b�PYR>­;¥ : +¨[Aa�d^WAN�R�Rk]nTq\;b�]�U�[7a�dh[A[Ya�R�s�\hu@Z�d�[x[YRkPY]eQM]n[Ya�RHNEj�� Z�d^WYWVP7R��^QS\^]
ced�j_d)��RrX�[>[Ya�R¦QS]�W7b�PY�^Rk]�X!R�\^TVZ�\;Wx[x�|W7b�P7�;RkPYj§Z�d�[7a�\;iM\;�^QSR�W : F>�;d^QM]���d ��\^]�R¦u�Q¡[Ya
PYR�X!QSP�X!b�i�dh[YQM]��¦\^PpWx[Yd^�^]�d^]�[As�b�Q�Uta�d^Wp]�Rk��dh[7QSf^R/X!\^]�WxRr�;b�Rk]�XkR�W : ,Hb�cnRkPYQSX�d�i�WxQSc¦b��
i�dh[7QS\^]�W>ced�j_d^iMiS\hu�[7\tZ�P7RrU�QSX![H[Ya�R«Z�\;Wx[x�|W7b�P7�;RkPYjes�\huOZ�d�[x[7R�P7]�d�]�U�U�R![7R�P7cnQS]�R��
WYd�j���[7a�RDN�R�Wx[>NEj�� Z�d;W7W6Xk\^]�¬��;b�P�dh[7QS\^] :
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.6a�Rns�\hu�¬�R�iSU�Q�WD�;\hf^RkPY]�RrU�NEj©d�W7R![�\^T�Z�d�P7[7Q�d�i�U�QB��RkPYRk]�[7Q�d�ipR���b�dh[YQM\;]�WmQS]IdoP7R��^QS\^]
u�a�\�WxR/N�\;b�]�U�d^P7jnX�a�d^]��^RrW�QS]e[7QScnR : .6a�R�QMP6U�RkPYQSf�d�[7QS\^]���cn\hfEQM]���TqP7\;c [Ya�R%N�d^W7QSXHZ�aEj�WxQ�Xkd^i
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Tq\;PA[Ya�R%Xk\^cnZ�iSR!�nTqRkRrU�N�d;X��«cnR�X�a�d�]�Q�WxceWp\�T [Ya�R/Xk\^cnZ�iSR![YR%X�d�P�U�QM\hfhd;W7Xkb�iSd^P�Wxj�Wx[7R�c �Eu�a�QSiSR
�;RkRkZ�QM]��§[7a�R�\hf^R�PYd^iMi�X!\^cnZ�b�[Ydh[YQM\;]�d�iVX!\�W-[�W/d�[md§P7RrWx\;]�d�N�iMR�iSRkf;Rki : K�\^PYR«U�Rk[Yd^QMi�WH\;]�[Ya�QSW
[YR�X�a�]�Q���b�R�cnd�j�N�R�Tq\^b�]�U�QS]  l�y � 9 8<� w v ! u�a�QSiSR�QS]  w ­ ! dt¬�P�Wx[%Rk��d^cnZ�iMR�\^]�[7a�Rnb�W7R�\�T
[Ya�QSW>c¦b�iM[7Q�W7X�d�iSRDd�Z�Z�PY\;d;X�aeTq\^P/d«PYR�d^iMQ�Wx[7Q�X/XkiMQS]�Q�Xkd�i�d�Z�Z�iSQ�Xkdh[YQM\;]§Q�W�Z�PYR�W7Rk]�[7RrU :
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L : 
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�©RtZ�PY\hfEQSU�RtW7\^cnRt]Eb�cnR�P7Q�Xkd^iAPYR�W7b�i¡[�Wm[7\�QMiSiSb�W-[YPYd�[7R§d^Z�Z�iSQSX�dh[YQM\;]�WD\�T6[Ya�Rt[YR�X�a�]�Q���b�R�W
U�Q�WYX!b�WYWxRrU�QM]I[7a�RtZ�P7R�f�QS\^b�W¦W7R�X�[YQM\;]�W : .6a�Rgd�QSc a�RkPYRtQ�WD[7\�Wxa�\hu~[Ya�R§Z�\�[YRk]�[7Q�d�ip\�T6[7a�R
]Eb�cnRkPYQ�Xkd�iVcn\�U�RkiSiSQM]��g[7\_PYRkZ�PY\�U�b�X!R�PYR�d�iSQ�W-[YQSX�s�\hu�¬�R�iSU�WmPYRkiSRkfhd^];[/Tq\^PmcnR�U�Q�Xkd^i}QM]Ef;R�Wx[7QM�
��dh[7QS\^]�W : K�d�]Ejg\^T}[7a�R«P7RrWxb�i¡[�W>a�R�P7R«Z�P7RrWxR�]�[7R�U�d^P7R«Wxb�N�W-[�d�]�[7Q�d�iSiMjg[Yd^�^R�]oTqP7\;c Z�P7R�f�QS\^b�W
u5\^PY��Wp\^T'[Ya�R�d�b�[Ya�\^P�W���QM]oZ�d^Px[YQSXkb�iSd^P5TqP7\;c  �El�! �� 9 8 ! d^]�UG 9 v ! : K�\;P7RDU�Rk[Yd^QMi�W�d�]�Ug\�[Ya�RkP
Rk��d^cnZ�iMRrW6ced�jtN�RmTq\;b�]�UgQM]_[Ya�R�X!QM[7RrUgPYR!TqR�P7R�]�X!RrW :

L :M9;: ��46= 0 B'$'> 5 1 0#$'0 &6G/<HRkPYR}upR�Xk\^]�W7QSU�RkP�[-u5\�R!��d�cnZ�iSR�W�\^T�d5s�b�QSUmWx[7PYb�X�[Yb�PYR!�¨QM]�[7R�PYd;X�[YQM\;]
Z�PY\^N�iMR�c�iMQS�^R%[Ya�Rm\^]�RmZ�PYR�W7Rk]�[7RrU§QS]oWxb�N�WxRrX�[7QS\^]�8 : w ��]�d�cnRkiSj§d l 2�d^]�Ugd w 2�X!\^cnZ�b�[Ydh�
[YQM\;]_\^T`d�Z�PYR�WYWxb�P7R%u5d�f;R/QS]�dnX!\^cnZ�iSQ�d�]�[6[7b�N�R :
+|]¢[7a�R l 2 Xkd;WxR��Au5R�a�d�f^RoX!\;]�WxQ�U�R�P7RrU�d©P7RrX�[�d�]��;b�iSd^PeU�\^ced�QS] \�T/a�RkQS�^a�[ �

�
� d^]�U

iSRk]��^[7a � ���
�
� : .6a�Rgs�b�Q�UIQ�W�QM]�QM[7Q�d�iSiSj�d�[�PYR�Wx[�d^]�UId^]I\hf^R�P¦Z�PYR�WYWxb�P7Rt\^T 9 8�cncn<H�

£ 7
�
� � � � � 
 � "� � � � ¥5a�d;W6N�R�Rk]oQSc�Z�\;W7R�Uod�[5[Ya�RDQS]�iMRk[�Tq\^P y�: y;y 8«WxRrX!\^]�U�W : .6a�RDfEQ�W7Xk\;W7Q¡[-j\^T�[Ya�R�s�b�QSUeQ�W�Rr��b�d�i�[Y\ �  � 9 � � , -2" � �hQ¡[�WpU�Rk]�W7Q¡[-j�Q�W � �� � � � �;[7a�R�B�\;b�]���cn\�U�b�iSb�WA\�T�[7a�RWx[7PYb�X�[Yb�PYRDQSWHR���b�d�i [7\ �  � �

�
� � � � ��
 � "� � � � ��Q¡[�W>?V\^Q�WYWx\;]oXk\ERDMtX!QSRk]�[HQ�W y�: 8 ��Q¡[�WHU�R�]�W7Q¡[-jQ�W �  � �� 

�
� � d^]�U_Q¡[�W5[7a�Q�X��E]�R�WYW6Q�W �  �

�
� :

+|]z[Ya�R w 2 X�d^W7R���\;b�PgXk\^cnZ�b�[�dh[7QS\^] a�d^W§N�R�Rk]�ced^U�R�\^] dIX!jEiSQM]�U�P7Q�Xkd^i/U�\;cnd^QM] \�T
P�d^U�QSb�W � )A� �  �

�
� d�]�U�iSRk]��^[7a � � �

�
� � u�Q¡[Ya©[7a�RnTq\;iMiS\hu�QM]��gZ�aEj�W7QSX�d�i}Z�d^PYd^c�Rk[7R�PYW��

s�b�QSU_fEQSWYX!\�WxQM[-j � �  � 9 � , -2" � ��s�b�Q�UoU�Rk]�WxQM[-j � � �� � � � ��B�\;b�]��ecn\�U�b�iSb�W�\�T`[7a�R�W-[YP7b�X![7b�PYR.�9
�
� � � � � 
 � "� � � � �;?V\;QSWYWx\;]eX!\ERDMtX!QSRk]�[3� �  9Dd^]�UeW-[YP7b�X�[7b�P7RHU�Rk]�W7Q¡[-j � �  7 �� � � � : FH�;d^QM]��d^]©\hf;RkP7� Z�P7RrW7W7b�PYR�\�T 9�y cncn<H��£ �  9 9 9 7

�
� � � � � 
 � "� � � � ¥mQ�WDQMcnZ�\;W7R�U�dh[D[Ya�RtQS]�iSR![DTq\^P

y�: y;y 8«WxRrX!\^]�U�W :
.6a�Rms�b�QSUoRr��b�dh[YQM\;]�W�d�PYRDWx\;iMf;R�U_b�W7QM]��n[Ya�R�FHG'=�d�Z�Z�P7\�d^X�a���u�QM[7a�dnZ�QSR�XkRku�Q�WxRDiSQS]�R�d^P

¬�]�Q¡[YR«R�iMR�c�R�]�[%W7Z�d^XkR¦U�Q�W7XkP7Rk[7Q�W7d�[7QS\^] : K�\^PYR�Z�PYR�X!Q�W7RkiSj���Tq\^P/[7a�R l 2 Xkd;WxRD[Ya�R¦Z�P7RrW7W7b�PYR�QSW
Z�QSR�XkRku�Q�WxR�iSQM]�Rrd�Pm\^]�[7PYQ�d�]��;b�iSd^P/R�iMR�cnRk]�[YWDd^]�U�[Ya�Ref^R�iM\�X!QM[-j�Q�W/iSQS]�R�d^PD\hf^RkP%R�d;X�a�\^T�[7a�R
Tq\;b�P/W7b�N�� [7PYQSd^]��^iSR�WH\^N�[�d�QS]�R�UoNEj��-\^QS]�QS]��e[Ya�R¦cnQ�U�Z�\;QM]�[�WH\^T}[7a�R«R�U��;R�W>\^T�R�d;X�a�Z�P7RrW7W7b�PYR
[YP7Q�d�]��;iMR�£q[7a�Q�W�Q�WD[Ya�R§W7\�Xkd�iSiSR�U©? 9 Q�W7\^? l � ? 9 U�Q�W7XkP7Rk[7Q�W7d�[7QS\^]�¥ : �©Rta�d�f;R�R�cnZ�iM\hj;R�U�[7a�R
B�\�WxQ�U�dg[7RrX�a�]�Q��;b�R�QSiSiMb�Wx[7P�dh[YR�U©QS]�W7b�N�W7R�X![7QS\^] w�: L : l�: ��\;Pm[7a�R w 2�Xkd;WxRnu5R�a�d�f^Rnb�W7R�U©d
Wx[Yd^N�QMiSQ�WxRrUtW7X�a�RkcnR� w�9D! d^]�UeZ�QSR�XkRku�Q�WxR%iSQM]�Rrd�P5RkiSRkcnRk]�[�W�Tq\;PpN�\�[Yagf;RkiS\EXkQ¡[-jed^]�UeZ�PYR�WYWxb�P7R :
��\^P«[7a�R l 2 X�d^W7R��V[7a�R_Rr��b�dh[YQM\;]ITq\^P«[7a�RoWx[7PYb�X![7b�PYR_U�QSW7Z�i�d^X!R�cnRk]�[_£ 8 :S9�w ¥¦a�d;W¦N�RkR�]

W7\^iSf^RrU�b�WxQS]���d � 
 ¬�]�QM[7RtR�iMR�c�R�]�[«WxZ�d^X!RgU�QSWYX!PYR![YQSWYdh[YQM\;]��'u�QM[7a�]�\�U�R�W«X!\^QS]�XkQSU�R�]�[�u�Q¡[Ya
[Ya�R�\;]�R�W_\^T�[7a�R©Z�PYR�WYWxb�P7R©U�QSWYX!PYR![YQSWYdh[YQM\;] : +|]�[Ya�R w 2 Xkd^W7R��/upR©a�d�f;R�b�W7R�U d�W7a�RkiSi¡�
[-jEZ�R«Tq\;P7c«b�i�dh[7QS\^]  8 9 �'8 l�! [Y\_U�R�WYX!PYQMN�R�[7a�ReU�jE]�d^c�Q�XkW%\^T�[7a�Rnu6d�iSi}W-[YP7b�X![7b�PYR : +|]�N�\�[Ya
X�d^W7R�W���[7a�R«X!\;b�Z�iSQM]��§W7X�a�RkcnR¦d^U�\^Z�[�W/dtW7b�N��¨QM[7RkP�dh[YQM\;]�W>Wx[7P�dh[YRk�^jg\�T}[Ya�R�[-jEZ�R¦QSiMiSb�Wx[7P�dh[7RrU
QS]�Wxb�N�WxRrX�[7QS\^]�8 : w�:
+|]�\;PYU�RkP>[Y\gPYR�U�b�X!R�WxZ�b�P7QS\^b�WHu5d�f;R�PYR!s�RrX�[7QS\^]�W/d�[H[7a�R«\;b�[7iSR![���upR«a�d�f^R¦Xk\^b�Z�iMRrUo[7a�R

s�b�QSUE�|Wx[7PYb�X�[Yb�P7R¦QM]�[7R�PYd;X�[YQM\;]�Z�P7\;N�iSRkc u�Q¡[Ya�de\;]�R«U�QScnRk]�W7QS\^]�d^i�W7jEWx[7R�c \�T}[7a�R�[-jEZ�R�U�R!�
WYX!PYQMN�R�UgQS]�C�R�X�[ :���: ��\^P�cn\^PYRDU�R![�d�QSiSW6\;]g[Ya�Q�W5[7R�X�a�]�QS��b�R�W7RkR
 9 8 ! ��d;W6upR�iMi d;W  9 ­ ! :
�`QS�^b�PYR�W l L§d^]�U l ­oW7a�\hu�[Ya�Res�b�QSU�Z�PYR�WYW7b�P7Red^]�U�[7a�R§U�\^ced�QS]©U�R!Tq\^PYcedh[YQM\;]©QS]©[7a�R

l 2�d�]�Uo[7a�R w 2~Xkd^W7RDPYR�W7Z�RrX�[7QSf^R�iMj : ��\;P>[7a�R«WYd��^RD\^T�X!i�d�PYQ¡[-j���[7a�R«U�Q�WxZ�iSd;X!RkcnR�];[�WHW7a�\hu�]
QS]���QS� :�l ­nd�PYR/ced��;]�QM¬�R�U_NEj§d«T d^X![7\^P 9ry�:

L : l�: ��52> ,F1348=?46,3$', =?4E*#&)B', G>F>]�d;W-[Y\^cn\;W7QSWAQSWp[Ya�R/d�Wxb�P7�;QSX�d�i�\;Z�R�PYd�[7QS\^]tNEjnu�a�Q�X�ae[7a�R
Tqb�]�X�[7QS\^]�d�iSQ¡[-j�\�T>d�N�iM\�X��^RrU�d�P7[7R�P7j@£ [-jEZ�Q�Xkd^iMiSj©d�X!\^PY\^]�d�PYj�¥%Q�W�PYR�Wx[7\;P7RrU©[7a�d^]���WD[Y\�NEj;�
Z�d;W7W : .6a�R�s�\hu X!\;]�U�QM[7QS\^]©u�a�Rk]©[7a�ReN�iM\E\�U©QM]©[Ya�ReNEj;�¨Z�d;W7WmPYR!�S�-\^QS]�W/[7a�Reced^QM]�d�P7[7R�P7j
ced�j�N�RtX!PYQM[7Q�Xkd�i : +¨T�u5Rea�d�f^Redoi�d�PY�^RnPYR�X!QSP�X!b�i�dh[YQM\;]�d�PYR�d9� [Ya�Rea�QS�^a�R�P�iSd�[7R�]�X!j�[7QSc�R§\�T
N�iS\E\�U�Z�d^Px[YQSXkiMRrW>[Ya�RkPYR«ced�j_T d�f^\;PHZ�i�d^��b�R«�^PY\hu�QM]��§d�]�U�Xkd^b�WxR�dt]�R�u�N�iS\�X���d^�^R¦Tqb�Px[Ya�RkP
U�\hu�]�W-[YP7Rrd�c :
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-25000.00 -12500.00 0.00 12500.00 25000.00

��������� ) � �6� ?AP7RrW7W7b�PYR�Z�b�i�WxRARk]�[7R�P7QS]��Hd�['[7a�R�.7$ � 0�� : FI]�\^]��¨P7Rks�R�X![7QS]��
N�\^b�]�U�d�PYj%Xk\^]�U�QM[7QS\^]�d�['[Ya�RA\;b�[7iSR![`a�d^W'N�R�Rk]�\;N�[Yd^QM]�RrUmNEjH[Ya�RpXk\^b�Z�iSQS]��
u�QM[7a�d 9 2�aEjEZ�R�P7N�\^iSQ�X/cn\�U�R�i : CE\;iMb�[7QS\^]�W6R�f^RkPYj � �!" :

.6a�R�W7QSc¦b�i�dh[YQM\;]�W�a�R�P7RDZ�PYR�W7Rk]�[YR�U_d�QSc d�[>a�QM�;a�iSQM�;a;[�[Ya�R�Z�PY\^N�iMR�c : ��RDQSiSiMb�Wx[7P�dh[YRm[7a�R
s�\huOQS]�[7a�R¦cnR�U�Q�d�]�Z�iSd^]�R¦\^T}d w 2 c�\�U�R�i�\^T�d�]�d^]�d^Wx[7\;c�\�WxQ�W : � : .6a�RH�-b�]�X![7QS\^]�d^]��^iSR
Q�W � � U�Rk�^PYRkRrW : .6a�RnU�Q�d�cnR![YRkPm\�TA[7a�R�\�XkX!iSb�U�RrU�N�PYd^]�X�a�£qN�RkiS\huH¥HQSW � X!c � d�]�U�[7a�R�\^]�R
\^TA[7a�R�NEj��¨Z�d^WYWn£ d�N�\hf^R�¥>Q�W �  � �_X!c : .6a�ReWxQSc¦b�iSd�[7QS\^]�W%a�d�f;R«N�RkR�]©X�d�PYP7QSR�U�\^b�[�W7R![x[YQM]��
[Ya�R_U�j�]�d�cnQSXgfEQSWYX!\�WxQM[-j

�
� �  � 	���X!c � 
 W � 
 d�]�UI[7a�R�U�R�]�W7Q¡[-j 
J� � ��X!c � � : +|]

[Ya�QSWpWxQSc¦b�iSd�[7QS\^]«[7a�R>f;R�WYWxR�i�u6d�iSi�a�d^WVN�RkR�]td^WYWxb�c�RrU«¬���R�Ued�]�U¦[Ya�R>N�\^b�]�U�d�PYj¦X!\;]�U�QM[7QS\^]�W
Z�PYR�WYX!PYQSN�R_]Eb�iMi�f;RkiS\�X!QM[-j�\^]I[Ya�Rou5d^iMi�Wnd�]�U¢\^]�[7a�Rob�Z�W-[YP7Rrd�c W7R�X![7QS\^]�\^TH[Ya�R�W-[YRk]�\^[7Q�X
N�P�d�]�X�a@£ 9�y;y � Wx[7R�]�\;W7Q�WY¥D��u�a�QSiSRgdoZ�d^PYd^N�\;iMQ�Xnf^R�iM\�X!QM[-j�Z�P7\^¬�iMR§a�d^WDN�RkR�]IZ�PYR�WYX!PYQMN�R�U�d�[
[Ya�RmQM]�iSR![HW7R�X![7QS\^]gu�Q¡[Yaod«Z�R�d��§f^RkiS\�X!QM[-je\�T � ��X!c W � 
 ��X!\^PYPYR�W7Z�\;]�U�QS]���[Y\nd¦s�\hu PYd�[7R%\�T� 9 7 � c�iVcnQS] � 
 : 1/]�[7a�RnU�\hu�]�Wx[7PYR�d^c W7R�X![7QS\^]�dg,>R�b�ced�]�] � [-jEZ�R�X!\^]�U�Q¡[YQM\;]�a�d;WHN�RkR�]d;W7W7QM�;]�R�U :
�`QS� :�l vtXkiMRrd�PYiMjoQSiMiSb�Wx[7P�dh[7RrW�[Ya�R�d^Z�Z�R�d�P�d�]�X!R¦d^]�Uo[7a�R«R�f^\^iSb�[YQM\;]�\�T�[Ya�R�s�\hu�PYR�XkQMP�X!b��

i�dh[YQM\;] ��\^]�RrW�U�b�PYQM]���[Ya�R�U�QB��R�P7R�];[>Z�a�d^W7R�W5\�T`[7a�RDa�R�d^Px[�N�R�dh[ :
L : w�:�� "%&),3,�;2"%& �	>.@6&:=?4�*2$ �#- > 1�$ 485�-.>�;#,�&)*  <DA> 0#"/46,�1�9#& ,3$', G/<HRkPYRmupRmZ�PYR�W7Rk]�[�d
]Eb�cnRkPYQ�Xkd�i�WxQSc¦b�iSd�[7QS\^]D\^N�[Yd�QS]�RrUmb�WxQS]���[Ya�RA\;]�RAU�QScnRk]�W7QS\^]�d^i^cn\�U�Rki�£ ��:M9�l ¥�[Y\>QM]Ef;R�Wx[7QS�;dh[YR

� =,dfe � h u exr � e�h � e gs\6] d WYi4z exe X � \ h |�lmu e u�z#]�g dfeGv WYi } Z r WY\ � Zf\6� e \6] � n e�� z�] � ]�� dfe Zfi hYq g dfek. W d \6Zfi
9 Xfl | e \6i~l gL]	° h i � l g~W r lmX D;e Xc��WY\sn�b
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Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.004 s

Coupling with

Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.01 s

Coupling with

Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.014 s

Coupling with

Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.02 s

Coupling with

Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.026 s

Coupling with

Pressure

17000.000

14200.000

11400.000

8600.000

5800.000

3000.000

200.000

-2600.000

-5400.000

-8200.000

-11000.000

1D hyperbolic model

time = 0.034 s

Coupling with

��������� ) � �<� F Z�P7RrW7W7b�PYR¦Z�b�iSW7R�[7P�d�f^RkiSQS]��tQS]©d w 2 X!\;cnZ�iMQ�d�]�[mf^RrW7W7Rki :
.6a�R¦U�QSW7Z�i�d^X!R�cnRk]�[>\�TV[7a�R«Wx[7PYb�X�[Yb�P7RDa�d^W>N�RkR�]�ced��^]�Q¡¬�RrUoNEjgdnT d;X�[7\;P
9�y�: F ]�\^]��¨PYR!s�RrX�[7QS]��©N�\;b�]�U�d^P7j�Xk\^]�U�QM[7QS\^]@dh[�[7a�R_\;b�[7iSR![ea�d;W�N�R�Rk]
\^N�[Yd�QS]�RrUgNEjg[7a�R«X!\^b�Z�iMQS]��eu�QM[7a�d 9 2�aEjEZ�R�P7N�\^iSQ�Xmc�\�U�R�ip£ ]�\�[/W7a�\hu�]
QS]g[Ya�RDZ�Q�X�[Yb�P7R�¥ :
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��������� )
� =<� F�c�\�U�R�i�\^T�dDXk\^PY\^]�d^P7j¦N�j��¨Z�d^WYW}d�]�d^Wx[7\^cn\�WxQ�W�£ [Y\^Z�¥}d^]�U
[7a�R�f;RkiS\�X!QM[-j_f;R�X![7\^P/¬�R�iSU�\^]�[7a�RncnR�U�Q�d�]©Z�i�d�]�Rndh[%Tq\^b�PmU�Q���RkPYRk]�[DQM]��
Wx[Yd�]�[�WH\^T�[7a�Rna�Rrd�P7[/N�R�d�[ : �`iS\hu�dh[DWxj�Wx[7\;iMR_£ [7\;Z���iSR!T [�¥D� QS]�Q¡[YQSd^i}U�R�XkRkiM�
RkP�dh[YQM\;]eZ�a�d;WxR�£ [7\;Z��EP7QS�^a�[�¥���N�R��^QS]�]�QS]��¦\^T'U�QSd;W-[Y\^iSR«£ N�\^[x[7\;c ��iSR!T [�¥Ad^]�U
Rk]�U�\�T�U�QSd;W-[Y\^iSR/£ N�\^[x[7\;c �hP7QS�^a�[�¥ : .6a�R5PYR�X!QSP�X!b�i�dh[YQM\;]DP7R��^QS\^]�W�b�Z�Wx[7PYR�d^c
d�]�UgU�\hu�]�W-[YP7Rrd�c�\�T`[7a�R6�-b�]�X�[YQM\;]�d�PYR/R�f�Q�U�R�];[ :

[Ya�RHR���RrX�[6\�T d�Z�PY\;Wx[7a�R�W7QSWAQM]§d^]td�P7[7R�P7j��^QS]§Z�d^Px[YQSXkb�iSd^P�u�QM[7a§PYR�W7Z�R�X�[A[7\�[Ya�R/d^i¡[YRkP�dh[YQM\;]e\�T
[Ya�R¦Z�PYR�WYW7b�P7R¦u5d�f;R�Z�dh[7[7R�P7] : .'\§[7a�d�[/Z�b�P7Z�\;W7R¦u5R¦a�d�f;R¦X!\;]�W7QSU�R�P7RrU_[7a�R«Z�\;Px[YQM\;]�\�TAd^]
d^Px[YRkPYjt\�T}iSRk]��^[7a���d�]�U_dnZ�P7\�W-[Ya�R�W7QSW>\�T}iMR�]���[Ya ��£ W7RkR¦�`QS� :�w;y ¥6d^]�Uod�B�\^b�]��§c�\�U�b�iMb�W
fhd�PYjEQM]���d;W�d�iSP7Rrd^U�jeQSiMiSb�Wx[7P�dh[YR�UgQM]��`QM� :�l���:
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E EE =kE0 01 0

z=0 z=a z=a1

P M D

l

z=L

z=0.25L z=0.75Lz=0.5L

Prosthesis

��������� ) � �E� .6a�R�iSd�j;\^b�[>\^T}\^b�P>]Eb�cnR�P7Q�Xkd^i R!��Z�RkPYQMcnRk]�[ : .6a�R�Z�\;QM]�[�W
�
� � d^]�U � d^P7R%b�W7R�U_d^W
� cn\^]�QM[7\;P7QS]��nW-[�dh[7QS\^]�W �E[Y\nd;W7W7R�WYWA[7a�RDcn\�U�QM�
¬�X�dh[7QS\^]�W6\^]g[7a�RDZ�PYR�WYW7b�P7R%u6d�f^RmXkd�b�WxRrU§NEje[Ya�RDZ�PY\;Wx[7a�RrWxQ�W :

+|]t\;PYU�RkP�[Y\«d;W7W7R�WYW}[Ya�R/R���RrX�[6\�T�[Ya�R%X�a�d�]��;R�W�QS]§f;R�WYWxR�i�u6d�iSi�R�iSd;W-[YQSX/X�a�d�P�d^X![7R�P7Q�W-[YQSX6\;]
[Ya�RtZ�PYR�WYWxb�P7RnZ�d�[x[7R�P7]���u5Rta�d�f;RnU�RkfEQSW7R�U�W7Rkf;RkP�d�iV]Eb�cnRkPYQSX�d�i�Rk��Z�R�P7QScnRk]�[YW : .�u5\o[-j�Z�R�W
\^T5Z�PYR�WYW7b�P7ReQS]�Z�b�[¦a�d�f^RnN�RkR�]�QMcnZ�\;W7R�U�dh[ � � � �`]�d^c�R�iMj©d�]�QSc�Z�b�iSW7RtQS]�Z�b�[��`[7a�d�[¦QSW
d�WxQS]��^iSRgW7QS]�R§u6d�f^Rtu�QM[7a d�W7ced�iSiA[YQMcnR_Z�R�P7QS\�U�d�]�UId�W7QM]��^iSRgW7QM]�R_u6d�f^Rtu�QM[7a d�cn\^PYR
PYR�d^iMQ�W-[YQSXD[7QSc�R�Z�RkPYQM\�U�£¤WxR�R«�`QS� :�w�9 ¥ : .6a�R¦QSc�Z�b�iSW7R�a�d^W/N�R�Rk]�b�WxRrUo[7\gN�Rk[x[YRkPma�QS�^a�iSQM�;a�[
[Ya�RDP7Rks�R�X![7QS\^]�W6QS]�U�b�X!R�UgNEjt[Ya�RDfhd^WYX!b�i�d�P6Z�PY\;Wx[7a�RrWxQ�W :

Time (s)Time (s)0
0.0025

20000

Ψ

(dyne/cm^2)

0

0.165

20000

Ψ

(dyne/cm^2)

��������� ) �<��� .6a�R«[-up\g[-jEZ�RrWm\�TAZ�P7RrW7W7b�PYR¦QS]�Z�b�[�Z�PY\�¬�iMRrWHb�W7R�U�QS]�[Ya�R
]Eb�cnRkPYQSX�d�i�R!��Z�RkPYQMcnR�];[�WF�}d^]gQScnZ�b�i�WxRt£ iMRkT [�¥6d�]�Ugd�cn\^PYRmP7Rrd�iSQSWx[7Q�X/W7QS]�R
u6d�f^Rn£qPYQM�;a;[�¥ :

.6a�RgZ�d�P7[�[Ya�dh[nWxQSc¦b�i�dh[YR�W�[7a�R_Z�PYR�W7Rk]�XkRt\�T�[Ya�R§Z�PY\;Wx[7a�R�W7QSW¦\^P«Wx[7R�]�[«\�T�iSRk]��^[7a ��QSW
Xk\^cnZ�PYQSW7R�U�N�R![-u5RkR�] Xk\E\^P�U�QM]�dh[7RrW � 
 d�]�U � � : .6a�R_Xk\^PYP7RrWxZ�\^]�U�QM]���B�\^b�]�� � W�c�\�U�b�iMb�W
a�d;W�N�RkR�]�[Yd��;Rk]Id;W¦d�c«b�i¡[YQMZ�iMRg\�T6[7a�R§N�d^W7QSW�B�\^b�]�� � W�cn\�U�b�iSb�W 
 ) d^WYWx\�XkQSd�[7R�U�[Y\�[7a�R
Z�aEj�W7QM\;iM\;�^Q�Xkd�i�[7Q�WYWxb�R :
.6a�PYRkR6iS\�Xkdh[YQM\;]�W�d^iM\;]��%[7a�R>f;R�WYWxR�i�a�d�f^R6N�RkR�]eQSU�R�]�[7QM¬�R�Ued^]�U�QM]�U�QSX�dh[7RrU�N�j¦[7a�RHiMRk[x[7R�PYW� £¤U�QSWx[Yd^i�¥D� � £qcnRrU�QMb�ce¥Ad�]�U �~£qZ�P7\���QScnd^i�¥ : .6a�Rkj�u�QMiSi�N�R�[Yd^�^R�]nd;W}cn\^]�QM[7\;P7QS]��DZ�\^QS]�[

Tq\;P/[Ya�ReZ�PYR�WYWxb�P7R�fhd�PYQSd�[7QS\^] : 2HQB��R�P7R�]�[mZ�P7\�W-[Ya�R�W7QSW%iSRk]��^[7a ��a�d�f^R�N�R�Rk]�X!\;]�WxQ�U�R�P7RrU �'QS]
d^iMi�Xkd;WxRrW�Z�\^QS]�[YW ��d�]�U � d^P7R/iM\�Xkd�[7RrUt\^b�[YW7QSU�R/[7a�R/PYRk�;QM\;]e\EX�X!b�Z�QMRrUtNEjn[7a�R%Z�PY\;Wx[7a�RrWxQ�W :
.`d�N�iSR 9 QM]�U�QSX�dh[YR�W`[7a�R>N�d^W7Q�X5U�dh[Yd%u�a�Q�X�ana�d�f^R6N�RkR�]�b�WxRrU«QS]ed�iSi�]Eb�cnRkPYQSX�d�i�R!��Z�RkPYQMcnR�];[�W :
+|]o[Ya�QSW/]Eb�cnRkPYQSX�d�i Rk��Z�R�P7QScnRk]�[Hu5R�a�d�f^R�Xk\^]�W7Q�U�RkPYR�U_[Ya�RD[7a�R«X!\;]�W7RkPYf�d�[7QS\^]_Tq\^PYc £ ��: l�y ¥
W7R![7[7QS]���[7a�ReTqP7Q�X�[YQM\;]�[7R�P7c ! ��[7\ �kRkPY\ : .6a�Rt]Eb�cnR�P7Q�Xkd^iAW7X�a�RkcnRtd^U�\;Z�[7RrU�QSW«d�WxRrX!\;]�U
\;PYU�R�Pt.�d�jEiS\^P7�|�md^iMR�P7�EQS]  9�w-!¨: F [YQMcnR�Wx[7R�Z �0(&� 7 � � � � � � d�]�U¢[Ya�R�QS]�Q¡[YQSd^i>fhd�iSb�R�W0 � 0 ) d^]�U�� � � a�d�f^R%N�R�Rk]ob�W7R�Ug[7a�P7\;b��^a�\;b�[ :F5[6[7a�R%\;b�[7iSR![�N�\^b�]�U�d�PYj � � �¢u5R%a�d�f^R%�^RkZ�[ � � X!\;]�W-[�d�]�[�d�]�UgR���b�d^i�[Y\nQ¡[�W6QM]�QM[7Q�d�ifhd�iSb�R�£q]�\;]�� PYR!s�R�X�[YQM]��¦N�\^b�]�U�d�PYjnXk\^]�U�Q¡[YQM\;]�¥ : F5[5[7a�R%QM]�iMRk[5N�\^b�]�U�d�PYj«u5RHa�d�f^RHQScnZ�\�WxRrU
[Ya�R�X�a�\;W7Rk]�Z�PYR�WYWxb�P7R�QS]�Z�b�[%QS]�d�]�d�Z�Z�PY\���QMced�[7RDT d;Wxa�QS\^]���Tq\;iMiS\hu�QM]��§de[YR�X�a�]�Q���b�R¦\^T}[7a�R
[-jEZ�RDQMiSiMb�W-[YPYd�[7R�UgQS]oW7b�N�W7R�X![7QS\^] ��: w�: l�:
L : w�:M9;:
	 &-,�8	0 2�&�$ .7C5: 
 ( ,�. �-8 :'? 8D,�, 
 ? 8 � & ��8
�H+|]§�`QS� :Ew;l u5R/W7a�\hu [7a�R%PYR�W7b�i¡[�W�\;N�[Yd^QM]�RrU
Tq\;P�[7a�R�Xkd;WxRD\^T}dtZ�P7RrW7W7b�PYRmQMcnZ�b�i�W7R : �©R¦X!\;c�Z�d�PYRm[7a�R�PYR�W7b�iM[YWH\^N�[�d�QS]�R�U_u�QM[7a�b�]�Q¡Tq\;P7c
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� ����� )���� 2/d�[Yd�b�W7R�U_QM]_[Ya�RD]Eb�cnRkPYQSX�d�i�R!��Z�RkPYQMcnRk]�[�W :

� > "%>�=?& 1�& "%, )�>�B ;2&
+|]�Z�b�[H?�PYR�WYW7b�P7RmF>cnZ�iSQM[7b�U�R 7 � � � � � ��� ! �� ���: �

�VG�3>+-2 {/QSWYX!\�WxQM[-j�� � �  � 9 � ��	1� � �
2/Rk]�WxQM[-j�� 
 � 
� ���: �
B�\;b�]�� � W�K�\�U�b�iMb�W�� 
 ) 9 � � � ���
��! �� �� : �

C�.�063%45.�3/0�= ��d�iSi'.6a�Q�X��E]�R�WYW�� � �  � � ��:
0>R!TqRkPYRk]�X!R�0>d;U�QMb�W�� � ) �  � ��:

B�\;b�]�� � Wmcn\�U�b�iSb�W 
 )§d^]�U�[Ya�RtX!\;P7PYR�W7Z�\^]�U�QS]��_Wx\;iMb�[YQM\;]�u�a�Rk] 
 
1� � � � 
 ))� � � � ��:
d^]�U�[7a�Rn[YPYd^]�WxQM[7QS\^] �k\;]�RnN�Rk[-upR�Rk]�a�Rrd�iM[7aEj�d�P7[7R�P7j�d�]�U©Z�PY\;Wx[7a�RrWxQ�W%QSW � � �  � ��: : ��R
a�d�f;R�[�d��^R�]�� � � � ��:�d�]�U�d/]�\^]�b�]�QMTq\^PYc�cnR�W7a«\^T � � � ¬�]�Q¡[YR5R�iMR�cnRk]�[YW���PYR!¬�]�RrU¦d^P7\;b�]�U
[Ya�R§Z�\^QS]�[YW
� 
 d^]�U � � : �za�Rk]�[Ya�RtB�\;b�]���cn\�U�b�iSb�W�Q�W�b�]�Q¡Tq\;P7c �`[7a�R§QSc�Z�b�iSW7Rt[YPYd�f;Rki�W
d^iM\;]���[7a�R¦[7b�N�R�b�]�U�QSWx[7b�PYN�R�U : .6a�R�]Eb�cnR�P7Q�Xkd^i'Wx\;iMb�[7QS\^]�Wxa�\hu>W>dniMQM[x[YiMR�U�Q�W7W7QMZ�dh[7QS\^]�d^]�U
U�Q�W7Z�R�PYW7QM\;]IU�b�Rg[7\�[7a�R_]Eb�cnRkPYQSX�d�ipWYX�a�R�c�R : +|]I[7a�RoXkd;WxRt\^THfhd�PYQSd^N�iSR 
 [7a�R_W7Q¡[Yb�dh[YQM\;]
X�a�d^]��^RrWtU�P�d�cedh[YQSX�d�iSiMj : +|]�U�R�R�U��%d^WgWx\E\^]�d;Wt[Ya�R�u6d�f^R�R�]�[7RkP�W§[7a�R�P7R��^QS\^]�dh[_a�QS�^a�R�P
B�\;b�]�� � W5cn\EU�b�iMb�W6Q¡[��^Rk[YW5Z�d^Px[YQSd^iMiSjeP7Rks�R�X![7RrU�£q[7a�RmPYR!s�RrX�[7QS\^]gQSW6PYRk�;QSWx[7R�P7RrUeNEjn[7a�RmZ�\;W7Q¡�
[YQMf;R5Z�P7RrW7W7b�PYR5fhd^iMb�R�d�[�Z�\;QM]�[ � d^]�U3(

�
�  � � � � ¥'d^]�U�Q¡[Ad;XkX!R�iMR�PYd�[7RrW : FH]�\�[Ya�RkP}PYR!s�R�X�[YQM\;]

\�XkXkb�P�W�dh[�[Ya�RHRk��Q¡[5\�T�[7a�R
� Z�P7\�W-[Ya�R�W7QSW�� �^u�a�R�] 
 P7Rk[7b�PY]�WV[Y\�QM[YWpP7RkTqRkPYRk]�XkR�f�d^iMb�R 
 ) : .6a�RZ�\^QS]�[ � QM]�U�RkRrU�P7R��^Q�W-[YRkP�W�d�]�\;WYX!QSiMi�dh[Y\^PYj�Z�PYR�WYWxb�PYRtu�a�Q�X�aIX!\;P7PYR�W7Z�\^]�U�WD[7\�[Ya�R§u6d�f^RrW
[Ya�dh[6d�PYRHPYR!s�RrX�[7RrUnN�d^X��ed^]�UnTq\^P7[7a§N�Rk[-upR�Rk]e[Ya�R>[-u5\¦R�]�U�Wp\�T�[7a�RHZ�PY\;Wx[7a�RrWxQ�W : .6a�R/u5d�f;R
d�[5Z�\^QS]�[ � QSW5c¦b�X�atupRrd��;RkP��;N�R�X�d�b�W7RHZ�d^Px[6\�T'[7a�R%Rk]�R�P7�;jna�d^WpN�R�Rk]gP7Rks�R�X![7R�U§N�d^X��ed^]�U
Z�d^Px[�\^T`QM[>a�d^W6N�RkR�]�� X�d�Z�[Yb�P7RrU ��QS]�WxQ�U�R%[7a�RDZ�P7\�W-[Ya�R�W7Q�W6Q¡[�WxR�i¡T :
L : w�: l�:
	 &-,�8 032 & ,�.7$'8 � & ��8
�/,>\hu���u5R«Z�P7RrWxR�];[%[7a�RnX�d^W7R«\^T�[7a�R�Z�P7RrW7W7b�PYR¦QS]�Z�b�[��;QMf;Rk]
NEjn[7a�R%W7QM]�R/u6d�f^R/u�Q¡[Yagd«iSd^P7�;RkPAZ�RkPYQS\EUgWxa�\hu�]tQM]o�`QM� :�w�9 �Eu�a�Q�X�agU�RrW7XkP7QSN�R�W5d«W7Q¡[Yb�dh[YQM\;]
XkiM\�WxR�Pp[Y\nP7Rrd�iSQ¡[-jn[Ya�d�]_[7a�R%QScnZ�b�i�WxR : ��RDZ�P7RrWxR�];[>d^�;d�QS]t[Ya�RDPYR�W7b�i¡[�WpTq\^P�N�\�[7a�X�d^W7R�W5\�TVd
Xk\^]�Wx[Yd^];[>d^]�Uodnf�d^P7Q�d�N�iMR 
 : FHiMi�\�[Ya�RkP�Z�PY\^N�iMR�c U�dh[�dna�d�f^RmN�RkR�]_iSR!T [/b�]�X�a�d^]��^RrUtTqPY\^c
[Ya�ReZ�PYRkfEQM\;b�WmWxQSc¦b�iSd�[7QS\^] : ,>\hu�� [7a�ReQS]�[7RkP�d^X![7QS\^]©d�cn\^]��_[Ya�ReP7Rks�R�X![7RrU�u6d�f^RrWHQ�WDcn\^PYR
Xk\^cnZ�iSR!�Dd�]�UmR�f^Rk]�[Yb�d�iSiMj/P7RrWxb�i¡[�W QS]�d�iMRrW7W'\;WYX!QSiMi�dh[Y\^PYjHW7\^iSb�[7QS\^]t£¤WxR�RA�`QM� :�w^w ¥ : .6a�R�cedh�-\;P
R���RrX�[�\�Tp[7a�RnZ�PYR�W7Rk]�X!Rn\�Tp[7a�RtWx[7R�];[DQ�WDd_Z�P7RrW7W7b�PYR«QS]�XkP7Rrd^W7R�d�[%[Ya�ReZ�PY\���QMced�i`Z�\^QS];[ �
�
u�a�R�P7R�[7a�R«cnd���QMc«b�c Z�P7RrW7W7b�PYR�QSW/d�Z�Z�P7\���QScnd�[7R�iMj&7 ��� � ��� ! � �  ���: � a�QS�^a�R�P>[7a�d�]�QS]o[7a�R
Xk\^]�Wx[Yd^];[�X�d^W7R : F5[AdmXkiM\�WxR�P`QS]�W7Z�RrX�[YQM\;]�\;]�R6ced�j�]�\�[YR6[7a�d�[V[7a�R�QS]�[7RkP�d^X![7QS\^]�N�Rk[-upR�Rk]«[7a�R
QS]�X!\;cnQM]��td^]�U_P7Rks�R�X![7RrUgu6d�f^RrW6Wxa�\hu>W>b�ZoQM]�U�Q�WYX!\^]�[YQM]Eb�QM[7QSR�W�QS]_[7a�R«WxiS\^Z�R���Z�d�P7[7Q�X!b�i�d�PYiMj
Tq\;P¦[Ya�RgZ�P7RrW7W7b�PYRta�Q�W-[Y\^PYj�d�[«Z�\^QS]�[ � : +|]�d;U�U�QM[7QS\^]��}[Ya�R_u5d�f;RtQSW�X!iSR�d^P7iSj�d^XkXkRkiSRkP�dh[YR�U
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