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 sto�lAjHr��3o���r�� swl���� 
���� s�����v���o �[stq!� r��Ur[q#stv#"Hn@o�lAr[qPlUr$"�"Ho�n@r6p¾m#lNn�l,m!� v�n&%!'
�(� stq!�ÇrPq!%��Nstv�j!�tr6lNswnfq�n6uYp�nfv)"!�*�(+,�-�!�Nl-��v��/.10bj@l2�Kn6u:l�3Yr[o��#l-��p¾mHq@n4� n4�$��udnfo��Np�s���qPlNs��Nl-��lNn
5 j@s*��% 
�� ' 5 r��-�(%�r$"�"!�wswp�r6lNswnfq!�eudn$�Nl-��o ��%��(6$�(�wn&"Hv���qPlXn6uHp(� n4�-�(% r$"�"!�wswp�r6lNswnfq!�7��r6p�m 5 j@s*�wl u·o�n@v
�Np�oNr6lNp�m�.�i8�Np�s���qPlNs��Nl:9;��r 5 s��wswl��
lNn"v<��o��$� v�n!%��(����r[q!%=�-�!�Nl-��v���nfq@p(�#%��(6$�(�wn&">�(%(s��?�Kn$���(�*�
%��:"���q!%���qPl j�"�nfq�lAm!��sto�r 5 s��wswl@�(lKn�AwmHr6pCBD9
�Nn6udl�3RrPo��$E
�Nstq@p(�.lAm!�F"Ho�stq@p�sG"!�*�(��n6u 
�� �-�!�Nl-��v
s qPl-��o�p�n@qHq!��p�lNswnfq(r[o��F"Hn@nfo����(jHq!%���o��NlNn@n&%�rPq!%<q@n=�Kn6u:l�3Yr[o�����q!�[stq!�(��o�stq!�,�fj@s�%��(�ws q!�(�.mHr/6$�
�(6$��o 5 �(��qH%��(6$�(�wn&"��(%�udnfobj!�-� stq 
I� r$"�"!�wswp�r6lNswnfq!�:.
J � r[o����Nl,j!%��fstq!�.l,m!� r[o���r n6u~stqPl-��o�n&">��oNr6lNswnfq
rPv�nfq!� 
�� �K�&�NlK��v��L�FlAmHr6l%s��:E\lAm!�#6@sto�lAjHr��
��q$6@sto�nfqHv���qPl � EXstq nfo�%���o�lNnM%Hs��Np�n�6$��o��(�K�-��q[lKs r���"Ho�stq@p�sG"!�*�(�F�PnN64��oNq@stq!�
lAm!��sto�p�n@q!�NlAoNj@p�lNswnfq
r[q!%O�QP���p�lNs�6$�Çj!�-�$.SR%jHo�r$"�"Ho�nfr6p�m�udn@p�j!�-�(� j�"�nfq-lAm!��p�nfqPlAo�n$��"HoÃn&"���o�lKs*�(��n�u s qPl-��o uËr6p(�(�
5 ��l�3��(��q 
I� r$"�"!�wswp�r6lNswnfq!��x��(+fs��NlNstq!� 
�� r4"�"!� swp�r6lKs n@q!� r[o�� 5 ��stq!�1�(+Hr[v�stq!�(%(stq nfo�%���o*lNn
�(+T"�n$�-�bp�nfv�v�n@qHr��ws lKs*�(�/Efr[q!%�nfjHo¬r 5 �NlAoNr6p�lKs n@q!�¬n6u 
I� p�n@q[lAoÃn$� 5 ��mHr/6@swnfoXr[o�� 5 ��stq!�2�U">��p�sWVX�(%
s q l-��oNv��bn6uXlAm!���Nn�u:l�3Yr[o�� 5 j!�Uv�n!%��(�3n6uXstq[l-��oÃp�nfqHq!��p�lNswnfq�.
J � r[o��*p�nfq!�NlAoKj@p�lNstq!�L"Ho�n[lNnPl@��"��*stv#"!����v���qPlAr6lNswnfq n6u q!�(3Y�Nn6udl@3Yr[o �Ystq[l-��oÃp�nfqHq!��p�lNswnfq�lKnfn$���
lAmHr6lZ��v 5 n!%���lAm!��"Ho�stq@p�sG"!�*�(�*n6u 
�� stq[lK��o�n&"���oKr6lNswnfq)3[�\%Hs*�Kp�nN64��o(]@lAm!�(�-�%r[o��Uj!�-�(%�lNn��(66r��tj4'
r6l-�%r$"�"!�ws p�r�lNswnfq�n6uXlAm!�(�-�2"HoÃs q@p�sG"!���(� 5 r6p(B�stq lAm!��%Hnfv�r6stq!�buËo�nfv^3Um@swp�m�nfjHobl-�(�Kl_"HoÃn 5 ����v��
r[o��`%coNr/3Uq�.Xi`�Ur�o��(�Aj!�wlYn�u°lAm@s��Uo �(�-��r[o�p�m�E��Np�s���qPlNs��Nl-�`3Um@n j!�-� 
�� lK��p¾mHq@n$�wn$�4�L3Ys����¬mHr/6$� r
�NnfjHq!% 5 r��Ns��Yudnfo\�*�(64��oNr��[stq!�a�(+fs��NlNstq!�.o��(�KnfjHo�p(�(�*s q�q!�(3 r$"�"!�wswp�r6lNswnfq!�:Eer[q!%b�Nstv�s��tr[o����$E\lAm!�(�
3Ys��*�%mHr/6$�.r[q-r$"�"Ho�n&"Ho�str6lK�(�*��r 5 �NlAoNr6p�l u·oNrPv��(3bnfo-B�udnfo��U">��p�s uc�@stq!��m@nN3
v�j!�wlNsG"!�*�
v�n!%��(���
�Am@nfj!��% 5 � v���o��4�(%�n&"���oNr�lNswnfqHr������$.
d m@s��2"Hr$"���oe"Ho��(�-��qPl-�Un@jHo`6fs��Nswnfq�udnfo\6fsto�l,jHr��Z��q$6@sto�nfqHv���qPl%stqPu·oKr��NlAoNj@p�l,jHo��$E3r[q!%M%��(�Np�o�s 5 �(�
lAm!�Up�jHoKo���q[l��Nl,r6l-�Yn6uenfjHo73~n@o-B�s qF"HoÃn$�fo��(�-�/. d m!��o��krPo����K�(6$��oNr���%Hsto���p�lUr$"�"!�wswp�r6lNswnfq!� n6u¬nfjHo

If �(+T"!�wnfoKr6lNswnfq#lNn p�n$���tr 5 nfoNr6lNswnfq�stqPuËoNr��Nl,oNj@p�lAjHo��$.
gXsto��Nl:E4�Nnfv��*n6u3lAm!� 
I� �-�!�Nl-��v<�h3��Ur[o��
j!�Nstq!�.r���� n�3 p�n$���tr 5 nfoNr6lNs�6$�#s qPl-��oNr�p�lNswnfq!�%n6uRv�j!�wlNsG"!��� j!�-��o��/.2i!��p�nfq!%����$EenfjHoYstq46$�(�NlNs��fr�lNswnfq!�
s q46[n$��6$��p�nfv 5 stq@stq!�(lAm!�=jen$���&�wswlAmk�Kn6u:l�3Yr[o���stq[lK��o�p�nfqHq!��p�lNswnfq�lK��p¾mHq@n$�wn$�4�O3YswlAm d o��(��� s��:E%r
v j!�wlNsW' j!�-��olEcp�n$���tr 5 nfoNr6lNs�6$��m$��"���oKv��(%Hstr�l-��p�mHq@n$�wn$�$�$.

m[n!oZp=q��
rh����s q[lK��o�n&"���oKr 5 s�� swl��$Ebv�n&%cj!����stqPl-��o�p�nfqHq!��p�lNswnfq�E§p�n$���tr 5 n@oNr6lNswnfqt"Ho�nPlNnfp�n4�*�/E�6@stou'
lAjHr��3o���r��wswl��$E@u:n@oNv�r����U">��p�svVcp�r�lNswnfq!�:E��Nn6udl�3Yr[o�� 5 j!�
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s v)"!�*��v<��q[lAr�lNswnfq�n6u1r�6@sto�lAjHr��¬o ��r��ws l��=� 
���� r$"�"!�wswp�r6lNswnfq�� 3*m!��lAm!��oblNn#�,j�"�"Hnfo�l\�Nstv j!�tr6lKs n@q�EclAoKr6stq@s q!�
nfo l-�(����n&"���oKr6lNswnfq!��� s��%l��T"@swp�r������Çr#p�n$�Nl-����s q46$�(�Nl,v���q[l/EEs q�lNstv���r[q!%=">��o��NnfqHq!�(� .egcn@p�j!�Nstq!�"j�"Hn@q.l,m!�
�Nn6udl�3Yr[o��es lK�-�(� u E6lAm!�7�-�!�Nl-��v�v�r/�%q@n[l 5 �h�tr[o �$�1stq��Ks��(�$E[r��¬p�nfv)"Hr[o��(%�3YswlAmÐn[lAm!��o\s q!%cj!�KlAo�str��Hr$"�"!�ws p�r�lNswnfq!�:E
5 j@lbswl-�bp�nfv#"!���(+fswl���s*�bp(��o�l,r6stq!�*�a�tr[o��$�`3Um!��q#p�nfq!�Ns�%���o�stq!��lNstv�stq!�XE�p�nfq[l,o�n$�cr[q!%a%Hs��U"!�tr:�F"Ho�n 5 ����v�� lNn 5 �
n�6$��o�p�nfv<�$.

d m!�Yp�n4�Nl¬n�u 
�� �Nn6udl�3Yr[o��1r��wnfq!�Ys��7�Aj�� p�s���q[l u:n@o¬j!�§lNnUp�n@q!�Ns�%���o~v<��p¾mHr[q@s��Av<�Xudnfo¬o ��j!�Nstq!� lAm!��stoZ�K�&�NlK��v��
nfq@p(� 5 j@s��wl:.�07�,�(�NlAr 5 �ws��Am@stq!�(r[o�p�m@s lK��p�lAjHo��(��udnfo 
I� %��(6$�(�wn&"Hv<��q[l:E§lAm!��p�nfv#v jHq@swl��=3Ys���� 5 �.r 5 ����lNn
5 ��q!�QVcl#uËo�nfv p�nfv#v�nfqHr��wswlNs��(� rPv�nfq!�Çr$"�"!�wswp�r6lNswnfq-p�nfv)"Hnfq!��qPl-� r[q!%t%��(64�(� n!"Hv���q[l�lNn@n$��� r��wsGB��$.k0~j@l
�(6$��q 5 �(�[nfq!%M�Nstv#"!��� o ��j!�-� n6u1p�n@v#"Hnfq!��qPl-�`�ws*�(�%l,m!�<"�n[l-��qPlNstr��Eudnfo s qPl-��o�n!"���oNr6lKs n@q 5 ��l�3��(��q�lAm!� v#r[q$�

�� � 5 ��stq!�F��q46fs��Nswnfq!�(%�.�R%q@p(� l�3bn 
I� �Ur$"�"!�wswp�r6lNswnfq!�%mHr:64� 5 �(��q�uËr 5 o�swp�r6lK�(%�� nfq!� r�oNr�%crPo1n!"���oNr6lKnfo
lAoNr�s q!��o�r[q!%
lAm!�#n[lAm!��o r)VX�@m[l-��o �Nstv�j!� r�lNnfo(E�u:nfo`�(+Hr[v#"!���	� m@n�3 p�r[q 3[�)��qHr 5 ��� rF"@s��wn[l�r[q!%ÇoNr�%cr[o
n&">��oNr6lNnfo lNn stqPl-��oNr6p�l§stq�lAm!��stoYo �(�U"���p�lNs�6$�`��q46fsto�nfqHv<��q[l-��
���
�������
ElAm!�Yp�n$�Kl1n6u�%��(64�(� n!"@s q!��r%lAm@sto�%a��q[lKs o �
�-�!�Nl-��v��,R%o(EEv�nfo���lNn�lAm!��"Hn[stqPl%n6u1lAm@s��`3~n@o-B$�,m@n&"�Ecm@n�3¢p�rPqF3��2��qHr 5 ���������������� Hp�nfq@p�jHoNo ��q[l-���.r6p�lKs*64�
stq!�NlAr[q@p(�(� n6u¬lAm!�"!cs��fmPl��Nstv j!�tr6lKs n@q 
�� �-�!�Nl-��v lNn�stq[l-��oKr6p�l�3YswlAma��r6p�m�n[l,m!��o(EHr[q!%�lNn r��*�\s qPl-��oNr�p�l[3 s l,m
lAm!� oNr�%cr[obn&">��oNr6lNnfo 
�� �K�&�NlK��v r���3��(�*�#�

i`�Ur[q@n[lAm!��o_�(+>r[v)"!�*�$E�p�nfq!�Ns�%���oUrPq�r[o�p�m@s lK��p�lAjHoNr�� 
�� �-�!�Nl-��v 5 j@s*�wl*udnfo76fs��AjHr�� s$��stq!�"q!�(3Y�Am@sG"F%��(�Ns��fq!�:]
swlkr��*�wn�3�� r[q stq!%Hs*6@s�%cjHr��1lKn p�nfq!�KlAoNj@p�l%r�%/''& v n&%��(�en6u~r�q!�(3 �Am@sG"�r[q!%�lNn�(43Rr�� B�l,mHo�nfj!�fm�(�lAm!�2�,m@s "�E
�(+�"���o�s���q@p�stq!�(lAm!�F%��(�Ns��fq<u·o�n@v rM�Am@sG"4' %�3��(������o(9;�b"���o �U"���p�lNs�6$�$.*)bn@q!�Ns�%���o r����Nn
rM�K��p�nfq!% 
I� �-�&�Kl-��v
5 j@s��wl%lNn#�Nstv�j!�tr6l-� r<�fo�nfj�" p�nfqPuc��o ��q@p(�$]cswl%r���� n�3��*r�p�n$������p�lNswnfq�n6uXstq!%Hs*6@s�%cjHr����#"Hm$�!�Nswp�r������"o���v�nPl-�*u·oÃnfv
nfq!��r[q@n[lAm!��o�lKn=�(+T">��o�s���q@p(�Çr�uËr6p(�Q'ËlNn�'duËr6p(��v��(��lNstq!�Çstq-r=6@sto�lAjHr��+%N''& ��q$6@sto�nfqHv���qPl:.-, nN3 p�r[qt3��
p�nfv 5 stq!� l,m!�(�-��l�3bnL�-�!�Nl-��v<�L� 3YswlAm@nfj@l�lAm!�#�(+�"���q!�-��r[q!%
lNstv���o���.>j@sto��(%�lNnF%��(6$�(�wn&"Hv<��q[l�ra�-�:"Hr[oKr6l-�
lAm@sto�%M�-�!�Nl-��v � �Nn�lAm!�(��stq[l-��oÃn&"���oNr�l-�$E3r����wnN3 s q!�.ra�@o�nfj�"�n�u_"Hm4�&�Nswp�r������M�-�:"Hr[oNr�l-�(%="���n&"!����lNna6@s oÃlAjHr������
3Yr��GB�l,mHo�nfj!�fm�r��,m@s "0/NlNn$�4��lAm!��o(E1(�r��Ur��foÃnfj�"2�

i`%���.>jHr6lK� r[q!�-3���o��blNn l,m!�(�-��.>j!�(�KlNswnfq!�Uo���.Hj@sto�� v�nfo��*lAmHr[q43Nj!�NlYr[oNoNr[q!�Ps q!��udnfo§p�nfv#"Hr6lKs 5 s��wswl�� 5 ��l�3��(��q
lAm!��jHq!%���o����@s q!�,"Ho�n$�foNrPv��krPq!%"p�n@v�v�jHq@s p�r�lNswnfqM�-�!�Nl-��v��/. J ��o��,uc��o*lKn lAm!� u·oNrPv��(3bnfo-B�lAmHr6l`��qHr 5 ���(�
v�j!�wlNsG"!�*� 
�� r4"�"!� swp�r6lKs n@q!�XlNnYstq[lK��o�n&"���oKr6l-�~r��¬r������5
6���� 2��72��������7289��72
 E6nfo:/ 
If (XE�r[q!% q@n[lK�1lAmHr6l\lAm!�XlAr��UB
n6u~v���o �[stq!� 
�f �*lAm!��v��-�(��6$�(�%s��*stq!%��(�(%Çv�nfo���lAmHr[q lAm!�2�Nstv#"!�����U"!�wswp�stq!�"n�u r uc�(3 "Ho�n$�@oNr[v jHq@swl-��xbl,m!�
%��(6$�(�wn&">��o1v�j!�NlXjHq!%���o��NlAr[q!%�o��(�tr6lKs n@q!�Am@sG"!� 5 ��l�3��(��q%l,m!�~l�3bn��-�!�Nl-��v<�¬stq�l-��oNv��en6uX�(�-�K��q[lNstr���%cr�lAr��NlAoKj@pQ'
lAjHo��(�/]¬o��:"Ho��(�K��q[lAr�lNswnfq�n6u_B@q@n�3����(%��$��nfo*p¾m@nPs p(�#n6u[�Np�m!��v�r��*udnfo\�tr[o��$��%cr6lAr 5 r��-�(�:]\l@��"���n6u�%cr6lAr 5 ��stq!�
�(+@p¾mHr[q!�4�(%�]�r��K�AjHv#"@lNswnfq!�*n6uZ�(6$��q[l*nfo�%���oÃs q!��r[q!%�p�r[j!�Ar��wswl���]8lNstv�stq!�XED�-�>q@p�mHo�nfq@s$��r6lKs n@q.r[q!%�lAm!�?"Ho�nPlNn�'
p�n$��� u:nfo§stqPl-��oNr6p�lNswnfq�r[q!%.p�n@v�v�jHq@s p�r�lNswnfq�]cr[q!%�r����Nn#�Nn6udl�3Yr[o��`%��:"���q!%���q@p�s��(� stqHm!��o�swl-�(%�uËo�nfv p�m@n[swp(� n6u
jHq!%���o����@s q!�.mHrPo�%�3Yr[o�� r[q!%�p�nfv#v jHq@swp�r6lKs n@q.v��(%Hstr�.

f �Q"���p�str������O3Um!��q�lAm!��n@o�s��[stqHr�� 
If � mHr/6$� 5 �(��qt%��(6$�(�wn&">�(%O�-�:"HrPoNr6l-�(���$E73[��q!�(�(%�r�v���p�mHr[q@s��Av l,mHr6l
3Ys����1m!�(�G"
j!� o��(�tr6l-��lAm!�;��<=�=
6����>�
6�?��7�� u·oÃnfv ��r�p¾m 
�f lNn�nfq!��r[q@n[lAm!��o(.�R%q!���M3Um!��q 3�� p�r[q �5� p�s���qPl-���
�-�Hq[l,m!�(�Ns$�(� r�v�n!%��(�Xn6u~lAm!��l�3bn p�rPqb3���r����Nn.r6p�m@s��(6$��o��(�wstr 5 ���.r[q!%M� n�3�'Ëp�n4�Nl%stq[l-��oÃn&"���oNr�lNswnfq 5 ��l�3��(��q
lAm!� jHq!%���o����@stq!�F�-�&�Kl-��v��:.

d m!��"Ho�nfv�s��-�*n6u3stq[lK��o�n&"���oKr6lNswnfq 5 ��l�3��(��q#�-�:"HrPoNr6l-�(���4' %���o�s�6$�(%.r$"�"!�wswp�r6lNswnfq!�Ystqa6@s oÃlAjHr��X��q46@s oÃnfqHv���qPl-�bs*�

@



6$��o���r[v 5 swlNswnfj!�:. J m!��q�o��(�K��r[o�p�m!��o��~r[o �Rr 5 �*�*lNn jHq@swl-�`%Hs�6$��o��-�Uv n&%��(���:E@lAm!�(��3Ys�����r����Nn 5 �%r 5 ���YlNn jHq@swl-�
s�%���r��Yr[q!%�s q!�Q"@s oKr6lNswnfq!�:. d m!�(�#3Ys�����q@nPl 5 � udnfo�p(�(%�lNn 5 j@s���%�u·oÃnfv �Np�oKr6lNp�m��(6$��o���r��U">��p�lbn6u3lAm!��%Hnfv�r�s q!�
stq#3*m@s p�m�lAm!�(��3bnfo-BD.�07�(�Ns�%��(�blAm!�Uj!�,jHr��X"Ho�nfv�s��-� n6u¬o���j!�-�Yn6u��Nn6udl�3RrPo��I� �wn�3���o�stq!� p�n$�KlXn6u�%��(6$�(�wn&"Hv<��q[l:E
r���B��(��p�nfv#"Hn@q!��q[l-��q!�(�(%(q@n[l 5 �.o��(%��(6$�(�wn&">�(% � EXlAm!��o��#s*��r����Nn�lAm!��o���j!�-��n6u�B��(� ��� � ��������89��72
��(E3l,mHr6l
q!�(�(%�q@n[l 5 �Uo �(%Hs*�Kp�nN64��o��(%�. d m@s��1s����(�U">��p�s r��*����stv#"HnfoÃlAr[qPlXs q�r[o���r��Z3Um!��o��YlAm!�*r$"�"!�ws p�r�lNswnfq v#r:��stq$6[n4�*64�
�Ar�u ��l�� o���.Hj@sto���v���qPl-�:.

0bj@l 5 ��m@s q!%�lAm!�L"HoÃnfv�s��-��s�� ra�Ar�%�o���r��wswl@�$E\lAmHr6l%lAm!� 5 n&%���n6ubp�nfv#"Hj@lNstq!�b�Kp�s*��q@p(�a%Hn!�(� q@n[l��$��l*uËj!�����
p�nfqPlAr6stq�lAm!��"Ho�stq@p�sG"!�*�(� 5 ��m@stq!% stqPl-�(�foNr�lNswnfq�n6u�r 5 �KlAoNr6p�lXv�n!%��(�*���?"HoÃs q@p�sG"!���(�YlAmHr�l�3bnfj!��%#�fj@s�%��Uj!�K��o��Xstq
5 j@s���%Hs q!� 
I� r$"�"!�wswp�r6lNswnfq!�:.:)YjHoNo ��q[l-��� 
�� r4"�"!� swp�r6lKs n@q!�kr[o � 5 j@s*�wl*uËo�nfv8�Kp�oNr6lNp�m1�·mHr6pCB��(% � Ecr[q!%.o���j!�K�
n6u��Nn6udl�3Yr[o��1s��bnfq!����p�n[stq@p�s�%���q[lAr�� �·o��(���fstq!��j�"Hnfq#lAm!��"HoÃn$�foNr[v#v���oelNn o ��v���v 5 ��oZ�wstq!�(�Yn6uEp�n&%��*lAmHr6lXp�rPq
5 ���(%Hswl-�(%�stq[lKnF�Nnfv���q!�(3 j!�-�$. � d m!�%udnfp�j!�%n6u1stqPl-�(�foNr�lNswnfq�s����Nn$���(���.stq�l-��oNv<�Un6u1l,m!� p�n!%��?��v)"!� n��$�(%�]
swl%s�����qHr 5 ���(%
n@q!�*� 5 ��p�n@q!�NlAoNj@p�lNswnfqt� 5 �F"Ho�n$�foNrPv�v���o�����qPudnfo�p�stq!�.j!�-��n6u~r#p�nfv�v nfqF�tr[q!�fjHr��$�$EX�K��lUn6u
%cr6lAr<�NlAoNj@p�lAjHo �(�:EHr[q!%�p�nfv�v�jHq@swp�r6lNswnfq�v���p¾mHrPq@s*�,v��:. �

d m!��p¾mHr��*����q!�$��r�%�%co��(�-�K�(% 5 �
nfjHo�o��(�-��rPo�p¾m s���lNn %���o�s�6$��lAm@n$�-�F"Ho�stq@p�sG"!���(��n6u 
If %��(6$�(�wn&"Hv<��q[l�l,mHr6l
3bnfj!��%O�fj@s�%��="Ho�n$�@oNr[v�v���o � stq p�nfq!�NlAoNj@p�lKs n@q(n6u 
I� r$"�"!�wswp�r6lNswnfq!�:.Sj1o�n4�foNr[v�v<��o����Am@nfj!��% 5 �b�Ps*64��q
�Nn6udl�3Yr[o�� rPo�p¾m@swl-��p�l,jHo��(�23YswlAm@stq 3Um@swp¾m p�nfv#"�nfq!��qPl-� lAm!�(� 5 j@s���%Çp�rPq 5 � 5 n[l,m
j!�-�(%Çr[q!%�o���j!�-�(%�]elAm!�(�
�Am@nfj!��% 5 ���[s�6$��q�r[qHr����&�Ks*�%lKnfn$�����Aj���p�s*��qPl*udnfo�64��o�s uc�@stq!�.lAmHr6l p�o�swlNswp�r��~o���.Hj@sto���v���qPl-�%stq�r[q�s qPl-�(�foKr6l-�(%

�f r[o��%v�r6stq[l,r6stq!�(%�]cr[q!%F�Am@nfj!��%.mHr/6$�`�(+T"Ho �(�-�Ns�6$� v���r[q!�§udnfo�"Ho��(�Np�o�s 5 stq!��lAm!�UstqPl-��oNr6p�lKs n@q�lAm!�(�#%��(�Nsto��
5 ��l�3��(��q v�j!�wlNsG"!��� 
�� r$"�"!�ws p�r�lNswnfq!�Xstq r p�nfv#"�n$�Nswl-�7�-�&�Kl-��vF.�R%q@p(�Yr p�nfq4VX�fjHoNr�lNswnfq%n6u 
�� p�nfv#"Hn@q!��q[l-�
mHr�� 5 �(��q�oNr$"@s�%�����rPq!%�r 5 �Nl,oNr6p�l-���,�(+T"Ho��(�K�-�(% 5 �(lAm!�M"Ho�n$�foKr[v�v���o(E§rÇo�swp�mt�Nn�u:l�3Yr[o���stqPu·oNr��NlAoNj@p�lAjHo �
�Am@nfj!��%#��qHr 5 �*�`�$��q!��oNr�lNswnfq�n6u3r`6Jr��ws�% stv#"!����v���qPlAr6lKs n@q r[j@lKnfv�r6lNswp�r������$.���nfo ��nN64��o(E6lAm!�Yp(�tr[o�swl���n6u�%��(�Ks*�@q
r[q!%-p�nfoNo���p�lAq!�(�K��n6u r[j@lNnfv�r�lNswp�s v)"!�*��v<��q[lAr�lNswnfq�v j!�Kl q@n[l�p�nfv<�"r6l�l,m!�F�(+T">��q!�-��n6uÐrPq$�(oNjHq(lKs v<�
"���o u:nfoKv�r[q@p(�$.

R%jHo*r$"�"Ho�nfr6p�m�lNn�lAm@s��*lAr��UB�s��*lNn#�Nl,j!%��L�(+Hr[v#"!��� 
�� �-�&�Kl-��v����wn@n&B[stq!�#u:n@obp�nfv�v�n@qHr��ws lKs*�(�/E�v�r4B��kr 5 '
�NlAoKr6p�lNswnfq!�Yr[q!%b%��(�Ks*�@q.r[q�r$"�"HoÃn&"Ho�str6l-�%r[o�p�m@swl-��p�lAjHoNr�� 
If u·oNrPv��(3bnfo-BÐu·oÃnfv lAm@s����Nl,j!%��$Ecr[q!%�lNn#%��(�Ks*�@q

�f �U">��p�sWVcp�r6lNswnfq!��r[q!%=�Nl,oNj@p�lAjHo�� rPqHr����&�Ns���v���lAm@n!%�� 5 r��-�(% nfqM�(+@s*�KlNstq!�.stq[lK��o�p�nfqHq!��p�lNswnfq l-��p�mHq@n$�wn$�$�
r[q!%#�(+@s��NlNstq!��udnfoNv�r��&�U">��p�sWVcp�r6lNswnfq!�Ur[q!%F"Ho�n@p(�(�-��!cn�3 3~n@o-BX.
R%jHo�"Ho���v�s��-�*s*�§lAmHr6l§lAm!�Ystq[lK��o�p�nfqHq!��p�lNswnfq
n6u 
�f v�n&%��(����p�r[q 5 � r�p�p�nfv#"!�ws��Am!�(% 5 �"j!�-��n6u~r[q ��qHmHr[q@p(�(% �=���=
6
������;<����Ur 5 �NlAoKr6p�lNswnfq�.Yi �Kn6u:l�3Yr[o��
5 j!�Yv�n!%��(�cn6u��Nn6udl�3Yr[o��bstq[l-��oÃp�nfqHq!��p�lNswnfq#nfo��fr[q@s$�(�(�bstq[lK��o u·r�p�s q!��%���p�s��Nswnfq!�Ystq)�Aj@p�m r 3Rr/��lAmHr6l1l,m!�(� p�rPq
5 �e��r��Ns����.o���j!�-�(%.r[q!% ���(6$��oNr��$�(%.r�p�o�n$�-�Yv�r[q4��r$"�"!�ws p�r�lNswnfq!� r[q!%F%Hnfv�r�s q!�/. )YjHoNo���qPl-��� 5 j!�Ystv#"!����v���q4'
lAr6lKs n@q!�kr[o � m!�(�G"@stq!�"j!�K��o�� r6p�p�nfv�v n&%cr6lK� m!��l-��o�n4�$��q!��swl@��stq�p¾m@nPs p(�#n6u["Ho�n$�foKr[v�v�stq!�a� rPq!�fjHr��$�(�:E3m@n4�Nl
n&">��oNr6lNstq!�F�-�!�Nl-��v��%r[q!%�p�nfv�v�jHq@swp�r6lNswnfq�v���p�mHr[q@s��Av��/] 5 j!��' 5 r��K�(%"stqPl-��o�p�nfqHq!��p�lKs n@qM�-�!�Nl-��v�� r[o � q@n�3
5 ��stq!�.j!�-�(% 5 ��i � j8i�9;�Ij§o�n[lNnPl@��"@stq!� d ��p¾mHq@n$�wn$�4�b"Ho�n$�foNrPv r[q!%"r��*�Kn�lAm!� &%n@v�r6stqbi�">��p�svVcpai@n6u:l�3Yr[o��
i%o�p¾m@swl-��p�l,jHo��(��"Ho�n$�@oNr[vF. J �krPo����(+@l-��q!%Hstq!��lAm@s��Uv n&%��(�En6u¬stqPl-��o�p�nfqHq!��p�lKs n@q�lNn�r6p�p�nfv�v�n!%cr6l-� lAm!�kr�%!'
%HswlNswnfqHr��D%Hs v<��q!�Nswnfq!�bn6u�p�nfq@p(��oKq�lNn 
�f %��(6$�(�wn&">��o��:E@stq#"Hr[o�lKs p�j!�tr[o lAm!�Uv�n!%��(���h3Um@swp�m#%coÃs*64��%Hs��NlAo�s 5 j@l-�(%
stq[lK��oNr6p�lNs�6$�e�Nstv j!�tr6lKs n@q�.

d m@s��b"Hr$">��ob"Ho��(�-��qPl-��nfjHoa6@s*�Ks n@q�r[q!% "Ho��(�wstv�stqHr[o�� "Ho�n$�fo �(�-� lKn�%cr6lK�$EYlNn�3Yr[o�%�� jHq!%���o �NlAr[q!%Hstq!��l,m!�
"Ho�stq@p�sG"!���(�.n6u��Nn6udl�3RrPo���stqPu·oKr��NlAoNj@p�l,jHo��"jHq!%���o����@stq!�t%Hnfv�r6stq,�U">��p�svVcp 
If �:. s q(l,m!�"q!�(+@l#�-��p�lNswnfq�E�3��
v�n[lKs*66r6l-��lAm!�a�NlAj!%��=3YswlAm,�Knfv��a�(+>r[v)"!�*�F�Kp(��qHr[o�swn$�:E1rPq!%<r�udl-��o�3Yr[o %��2�tr/�
nfj@l�nfjHoe�U"���p�sWVcp�o��(�-��r[o�p�m
r6p�lNs�6@swlNs��(�:.bg8n$���wnN3 s q!��lAmHr�l�3[�a"Ho��(�-��qPl 5 r�pCB4�fo�nfjHq!%�v�r6l-��o�str��§nfq�l-��p�mHq@n$�wn$�[s��(��p�nfqPlAo�s 5 j@lNstq!��lNn.l,m@s*�
o��(�-��rPo�p¾m�E�nfq 5 n[l,m�lAm!���Nn6udl�3RrPo�� 5 j!�*v�n&%��(�\n6u°stqPl-��o�p�nfqHq!��p�lKs n@q"rPq!%�� d o �(�*�ws�� � .

�



� � �(������	 �����-' ����	���!��%���

� n 5 n!%���p�r[q-o���r������O���(6$��oNr��$�"v�j!�wlNsG"!��� 
I� ��lNn$�$��lAm!��o<�$��l:E��Nn
l,m!��o��.s��.q@n[l�v�j@p¾m lNn=�wnfn!B�r6l�l,mHr6l
�(+Hr6p�l-���.s����tj!�NlAoNr6lK�(�%lAm!�?B��(�b"HoÃn 5 ����v��:.�0bj@lUswl%s��%nfjHo\6fs��Nswnfq�lAmHr6l�"���n!"!�*���Am@n@j!�*% 5 ��r 5 ����lNn#���(6$��oNr��4�
v�j!�wlNsG"!�*��lNn@n$���23YswlAm@stq(r 
If .��\�-��o���r[q!%Ço �(�-��r[o�p�m!��o���o���v�n[lK��u·oÃnfv
stv#"�nfo�lAr[qPl o �(�NnfjHo�p(�(���Am@nfj!��% 5 �
r 5 ����lNn�stq�3@��p�l%l,m!��s o%v n&%��(���drPq!% r��*�elAm!�#B@q@nN3\�*�(%��4� r[q!%�n&"���oKr6lNswnfqHr��ep�r$"Hr 5 s��wswlNs��(� swl 5 o�stq!�$��3 s l,m�swl �
stq[lKn#�Nnfv���n@q!���(�*�K�$9;�kjHq@s�6$��o �-�$E�rPq!%.mHr:64�;/NlAm!� o�s��fmPlYlAm@stq!�$� (�mHr$"�"���q�.

0bj@l�3���%Hn@q�9 lYmHr:64�UlNne�wnfn&B uËr[o§lNneV�q!%.r[qHr��wn$�[nfj!��"Ho�n 5 �*��v<�:. J �%s����tj!�NlAoNr6lK���Nnfv��*n6u¬lAm!�%s��-�,j!�(� 5 ��stq!�
r�%�%co��(�K�-�(%.stq�lK��oNv��bn6u1r��Nstv#"!����s qPl-�(�foKr6lNswnfqF"Ho�n 5 ����v 5 ��l�3��(��q�v�j!� lKs "!�����Nstv�j!�tr6lNnfo��/.

s q nfo�%���oelNn%s����tj!�NlAoNr6lK�UlAm!� s*�K�Aj!�(�h%co�s�6@stq!� n@jHoXo��(�-��r[o�p�m�E[p�n@q!�Ns�%���oXlAm!��"HoÃn 5 ����v��1n6uEstq[l-��oÃp�nfqHq!��p�lNstq!��l@3bn

�� r$"�"!�ws p�r�lNswnfq!�:.�)bnfq!�Ns�%���o*r 
�� ' 5 r��K�(% !cs��fmPl`�Nstv j!�tr6lKnfo(EEr[q!%
r 
I� ' 5 r��-�(%
oNr�%cr[o n&">��oNr6lNnfo_�-�&�Kl-��v
j!�-�(%�udnfoÐlAoNr6stq@stq!�X. J mHr6l rPo���lAm!�L"HoÃn 5 ����v�� lNn 5 � n�6$��oÃp�nfv���stq�stq[l-�(�@oNr6lNstq!�.l,m!��l�3~nDE��Nn�lAmHr6l�"@s*�wn[l
r6p�lNswnfq!��3Ys���� 5 �%o��5!X��p�l-�(%.j�"�nfq�l,m!�koNr�%cr[oXn&">��oNr6lNn@o(9;��/-�Np�o �(��q�(XEHr[q!% l,mHr6l1lAm!� n&"���oNr�lNnfo(9;�br[qHr����!�Ns��RrPq!%
%Hsto���p�lNswnfq!�*p�r[q 5 � j!�-�(%�lKn#�fj@s�%�� lAm!�2"@s��wn[l �

���
	��
	�������	������������ R%q!�L"Ho�n$�foKr[v v#r:��mHr/6$�2��v 5 �(%�%��(%,3YswlAm@stq�lAm!��p�n!%���swl-�-�(� u-E 5 j@l l,m!� nPlAm!��o
v�r/� 5 �2%co�s�6$��q 5 � r 5 r6p(B���q!%b%cr6l,r 5 r��-���-�!�Nl-��vH. d m!�e6$��o���v�r[qHq!��o 5 �a3Um@swp�m.stv#"�nfo�lArPq[l�%cr�lAr
6Jr��tj!�(�*lAm!��v��-�(��6$�(�%r[o�� r6p�p(�(�K�-�(% 5 ��l,m!�%l@3bn#"Ho�n$�@oNr[v��Yv�r/� 5 �26$��o��a%HsWP���o���qPl:.

���
	��
	������ �����
�����
	������!�"� , n�3��(6$��o�%cr6l,rF6Jr�� j!�(��r[o���r6p�p(�(�-�-�(%�EelAm!�(�Çv#r:�
mHr/6$�a6$��o��M%HsWP���o���qPl
o��:"Ho��(�-��qPlAr6lNswnfqH3YswlAm@stq�lAm!��o��(�U"���p�lKs*64��p�nfv#"Hj@l-��o\�-�!�Nl-��v��/. d m!�e%cr6lAr)�NlAoNj@p�lAjHo �(�Ustv#"�nfo�lAr[qPl*lNn
lAm!�L"@s��wn[l��-�&�Kl-��v v�r/� 5 ��rb"Hn4� rPo%p�n@nfo�%HstqHr6l-�a�-�!�Nl-��vFE �$��r[o��(%
lKn"m!�(�G"@stq!�ÇrF�foKr$"Hm@swp(�2%Hs��U"!�tr/�
.>j@swp(B$����j�"�%cr6l-�%l,m!�Ustv�r��4�Un6u"/-�(+flK��oNqHr��$(�uc��r6l,jHo��(�2� �$.;�X.en[lAm!��o§r6sto�p�oNr�udlbnfo1v s*�K�Ns��*�(�/E�r[q!%a�fo�n@jHq!%
uc��r6l,jHo��(�2�Aj@p�m�r�� r[q�r6sto��Nl,o�sG"
nfo�oNr�%cr[oÐp�nfqPlAo�n$�br[o���r � 3YswlAm p�nfoNo ��p�l<">��o��U">��p�lNs�6$�F%cjHo�stq!� !cs��fmPl:.
# ��l�lAm!�"oNr�%cr[o�l,oNr6stq!��oa�-�!�Nl-��v v�r/��o��:"Ho��(�K��q[la%cr6lAr�r��.o���p�nfo %���s q�r,%cr6l,r 5 r��-�$Ebstq!%��(+ 5 ��r
�-��.>j!��q@p(�%q@jHv 5 ��oeudnfoeuËr��Nl1o ��lAo�s��(6Jr�� � 5 r��-�(% j�"Hn@q�lAm!� n&"���oNr�lNnfo(9;�1r�p�lNswnfq!�:E$%HsWP���o���q[l��-��.Hj!��q@p(�(�
n6u��Nstv�j!�tr6l-�(%a�(6$��qPl-�~v�r/��lAmfj!� 5 ��"HnfoÃlAoNr/�$�(%�nfq�m@s����Np�o��(��q�.ei%q�stqPl-�(�foNr6lKs n@q�n6u�l,m!�Yl�3~n��K�&�NlK��v��
3~n@j!�*%.q!�(�(%�lNn o��(�Kn$��6$���Aj@p�m�p�nfq�!cswp�l-�*stqF%cr6lAr�o��:"Ho �(�-��q[l,r6lNswnfq�.

�%$&�!���
���!�"���'�����(�)�(���
	������!�"�+* �(�-�YjHq!%���o��NlNn@n&%�l,mHr[q�s��-�,j!�(�~n�u�%cr6lAr�o��:"Ho��(�-��qPlAr6lNswnfq�r[o��*lAm@n$�K�Un6u
p�nfq[l,o�n$�¬o��:"Ho �(�-��q[l,r6lNswnfq�. s �*�tj!�Nl,oNr6lNstq!�.l,m@s*�/EElAm!�#"@s*�wn[l��K�&�NlK��v v�r/� 5 ��%��(�Ns��fq!�(%=�Nn�lAmHr6l*stv�r��$�(�
r[o���"Ho��(�K��q[l-�(%#lNn lAm!�\�foNr$"Hm@swp`%Hs*�Q"!� r/� j!�Ks q!��%cr6l,r��NlAo ��r[v����dr*p�nfqPlNstq@j@nfj!���-��.>j!��q@p(�*n6u�"Ho�stv�swlNs�6$�
%cr6lAr � ]PnfoXl,m!�I"@s��wn[l��-�!�Nl-��v v�r/��mHr:64����r6p�m)�(6$��q[lbp�nfv#v jHq@swp�r6lK�(% lNn�r����ElAm!�kq!��p(�(�K�Ar[o��#�Kn6u:l�3Yr[o��
p�nfv#"Hn@q!��q[l-��j!�Nstq!��r 5 o�nfr�%Hp�r��Nl�p�nfv�v�jHq@swp�r6lNswnfq "Hr[oNr�%Hs��fvH. s q(p�nfqPlAoNr��Kl:EXlAm!��oNr�%cr[o�lAoNr�s q!��o
v�r/� p�nfq!�Ns��Nl§n6u¬r*p(��q[l,oNr��ws$�(�(%�p�nfv#"Hj@l-��o �-�&�Kl-��v�lAmHr6l1r6p�p(�(�K�h�Aj 5 �-�!�Nl-��v<�~j!�Nstq!��r�"Ho�n@p(�(%cjHo��Up�r��*�
"Hr[oNr�%Hs��fvF. s qPl-��o�p�nfqHq!��p�lKs q!��lAm!�(�-��l�3bn 
I� r4"�"!� swp�r6lKs n@q!�23Ys����1o���.Hj@s o �#�(+fs��NlK��q@p(� n�u~r Av�Nn6udl�3RrPo��
�$�tj!�$9clAmHr�l~p�rPq.r6p�p�nfv#v�n&%cr�l-�%lAoNr[q!�K� r�lNswnfq 5 ��l@3��(��q�lAm!��l�3~n#"Hr[oKr�%Hs��fv��:]crPq!%.lAmHr6l s q lAjHoNqH3Ys��*�
o���.>j@sto��.r�o�n 5 j!�Nl�p�nfq[l,o�n$���U"���p�sWVcp�r6lKs n@q(l-��p�mHq@n$�wn$�$� u:n@o2�(64��q,%���p�s*%Hstq!�,3UmHr6l�lAm!��stqPl-��oNr6p�lNswnfq!�
�Am@nfj!��% 5 � r6lYr���� .

��,.-/�(���102	����3�4�657� J swlAm ��r6p�m(n6u lAm!�(�K�b�-�!�Nl-��v���oNjHqHq@stq!�t�-�:"Hr[oKr6l-�(���$EYv�r[q4� /-�(6$��qPl-� (
l,mHr6l
nfp�p�jHo%r[o ��n6u~p�n@jHo��-���Nstv�j!� r�l-�(% 5 �"l,m!� p�n@v#"Hj@l-��o(.#0bj@l%stq
r[q�stqPl-�(�foNr�l-�(%
o���r��wswl@�$E �(6$��qPl-�*u·oÃnfv
nfq!�h�-�!�Nl-��v�v�j!�Nl 5 �Rv#r$"�"��(%�r[q!%�lAoNrPq!�-�tr6l-�(%%udnfo�"Ho �(�-��q[l,r6lNswnfq�r����NlKs v�j!�tj!�1lKnYlAm!�1nPlAm!��o��K�&�NlK��vF.
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0h��p�rPj!�-�Uv�n$�Kl 
I� �-�&�Kl-��v��~rPo��bp�jHoNo���qPl-��� 5 j@s��wl 
���
�������
�rPq rPo�p¾m@swl-��p�l,jHoNr��cn@o�s���q[lAr�lNswnfq�E[lAm!�Yv���o �
r6p�l¬n�ucs*%���qPlNs u �fstq!�23*m@s p�m�r 5 �NlAoKr6p�l��(6$��qPl-�ep�nfj!��% 5 �Yv�r$"�">�(%�lNnkrPq@n[lAm!��oeo���r��wswl@�%p�rPq 5 �Yr�%Hs � p�j!�wl
lAr��UBD. , n�3�lAm!�`�(6$��qPl-�~r[o �UqHr[v��(%�r[q!%�lAm!��q o �(%Hs o ��p�l-�(%L3 s*��� 5 � rPq�stv#"HnfoÃlAr[qPl1s��-�Aj!�%lNne�Nnfo�lXn@j@l:.

� � � 0 � 0 	�� �3�4�657� d m!��"@s��wn[l��-�!�Nl-��v v�r/� 5 �Ur%l,oNj!�Uo���r��W'ËlNstv��\�-�&�Kl-��vFE[stq�l,mHr6lXlAm!��Av�Ks v�j!�tr6lNswnfq�9
lNstv��~r[q!%aA o ��r�� 9�lNstv��Yr[o �1stq[lK��q!%��(%�lNn*p�n[stq@p�s*%��$.��6)�����r[o �*�$E[r`"@s��wn[l1stq�r6sto3p�n@v 5 r�l��Am@n@j!�*%�q!�(6$��o��K�(�
r v��(�K�Ar��$�%nfq�m@s�� , � & �Ar/�@stq!�*/ d rPo��$��lNstq!�#�Aj 5 �K�&�NlK��v s����fr[o 5 r��$�%p�n$������p�lNstq!��.G. .�"!�*��r��-�#3Yr6swl:.1(
,���q@p(�$Ebm!�F�Am@nfj!��%�q@nPl l,oNr6stq�stq�r �-�!�Nl-��v lAmHr6l�v�s��fmPl#�Ar/�=�Aj@p�m(rM�Ns������(lAm@stq!�X. �8s q�p�n@q[lAoKr��Nl:E
u:nfo§lAoKr6stq@s q!�F"HjHo-"�n$�-�(�YlAm!��oNr�%cr[o§n&">��oNr6lNn@o~v#r:��n&">��oNr6l-�%stq�r�6@sto�lAjHr��3lKs v<�*u·oNrPv��$EHlAmHr6lbs��:E��wnfq!�
s*%����2">��o�swn&%��%v�r/� 5 ���U">�(�(%��(%"j�"�E@nfo 5 j!�-�L">��o�swn&%����K� n�3��(%a%HnN3*q�E[udnfo�"HjHo-"�n$�-�(�bn6u��(%cj@p�r6lKs n@q�nfo
�(� j@p�s�%cr6lKs n@q�.hgXstq!%Hstq!� r[q�r 5 �KlAoNr6p�l
3Yr:�%lKn%p¾mHr[oKr6p�l-��o�s$�(�blAm!�(�-�bl�3bn��(+@lAo���v��(�/E[r[q!%�lAm!��q�r[o 5 swlAoKr6l-�
r�p�nfv#v�nfq�lKs v<�?�Kp�r���� 5 ��l�3��(��q�lAm!��vHE�3Ys��*� 5 � r[q s v)"Hnfo�l,r[q[l%l,r��UBDEcr[q!%�nfq!��r/P���p�lKs q!��m@n�3 3��
�-��lUj�"�nfjHobp�n@q[lAoÃn$���U"���p�sWVcp�r6lNswnfq uËoNr[v��(3bnfoKBX.

�����7�����6�������
	 	������!�"� s q�lAm!�\�Ar[v���3Yr/� lAmHr6lXl,m!�YlNstv����Np�r��*�(� 5 ��l@3��(��q�v�j!�wlNsG"!��� 
I� r$"�"!�wswp�r6lNswnfq!�
v j!�Kl 5 � v�r6l-�(%�E!�Nn�v j!�Kl~l,m!�%s qPl-��o�p�n@qHq!��p�lNswnfqF�-�!�Nl-��v8"Ho�n�6@s�%��%udnfo§s*%���qPlNsWVcp�r6lNswnfq�r[q!%�nfo�%���oÃs q!�
n6u3s v)"Hnfo�l,r[q[l��(6$��qPl-�:. d m!�koKr�%cr[o§n&"���oKr6lNnfo �Am@nfj!��%.q@n[l 5 ���Am@n�3Uq�r[q4��stv�r��$�(�bn6uXr 5 n$�$�(��stq�m@s*�
r6sto��U"Hr6p(� r�udl-��obl,m!�2"@s*�wn[l%mHr����,j@p�p(�(�-��uËj!�*����q!��j@lAoNr��ws$�(�(%�lAm!� lAmHo ��r6l:.

s q!%��(�(%�EYv#r[q$� l-��p¾mHq@swp�r�� s*�K�Aj!�(� r[o�s��-��stq�p�nfq!�Ks*%���oÃs q!�(l,m!� stqPl-��o�p�nfqHq!��p�lNswnfq n6uUl�3bnb�(+@s��NlNstq!���K�&�NlK��v��
�Aj@p�m�r���r 5 nN64�$. j1o��(�-��qPl-�(%�r��L�,j@p¾m�Ebswl.v�r/�(r6p�lAjHr������O�-�(��q-v�nfo���p�n$�Nla�QP���p�lNs�6$�*72��
*lNn %���r���3 s l,m
stq[lK��o�p�nfqHq!��p�lNswnfq-n6u lAm!�(�K�b�-�!�Nl-��v��/EYr[q!%�lNn�stq!�Nl-��r�% %��(6$�(�wn&"�r
l,m@s o % q!�(3 �-�!�Nl-��v �Fp�nfqPlAr6stq@stq!�Çl,m!�
uËjHq@p�lNswnfqHr��wswl@�#n6u�lAm!�(�K�~l�3bn � u·oÃnfvS�Np�oNr6lKp¾m�. d m!��o��,udnfo��$E$3����Am@nfj!��%�r����Nn%s���� j!�KlAoNr6l-�`3UmHr6l1rPo��blAm!� < ��72��� 
��
uËo�nfv v���o��[stq!��lAm!�(�-�%l�3bn��-�&�Kl-��v��Ur��\3[�(��� .
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3�������!�
� ��� � r
oÃn 5 j!�Nl�stqPl-��o�p�nfqHq!��p�lNswnfq-l-��p�mHq@n$�wn$�$�(s��#u:n@jHq!%(lNn 5 ��r�%���.HjHr6l-��udnfo�v���o��Ps q!�
�(+fs��NlNstq!�F�-�!�Nl-��v<�:Ecl,m!��qb%��(64�(� n!"���o���3Ys����~q@nPlkmHr/6$��lNn "Hr/��lAm!�e�(+flK��q!�Ns�6$�L"Ho�swp(��n6u+�������#��> �������5��7��

���� ����� ��� 
6� ������v 5 n&%Hs��(%(stq(l,m!�L�(+@s��NlNstq!��"Ho�n$�@oNr[v��:. J mHr6l�s�� stv#"�nfo�lArPq[l�r 5 nfj@l 
I� �K�&�NlK��v��
r[q!%t�Nstv�j!� r�lNnfo���s���q@n[l�3Nj!�Nl�lAm!��p�n!%���udnfo�%Hs��U"!�tr/�(nfo�stqPl-��oNr6p�lKs n@q�E 5 j@l oNr6lAm!��o lAm!��� 72��
: $�������
lAmHr6l%lAm!��p�n!%��#��v 5 n!%Hs��(�9� lAm!��v�n&%��(�§n6u~l,m!�#�-�!�Nl-��vFEer����(+T"Ho �(�-�-�(%�s q�r[q�n!"���oNr6lKs n@qHr��eu:n@oNv
5 �L"HoÃn$�foNr[v#v���o��:. d mHo�n�3Ystq!��nfj@lblAm!�%p�n!%���3Ys����¬n6udl-��q<V�q!%F�[nfj�lAmHoÃnN3 s q!��nfj@lblAm!� r�p�p�jHv j!�tr6lK�(%
�(+T">��o�s���q@p(�(��3YswlAm�lAm!�2�K�&�NlK��v r���3��(�*� .

��
3	���5/� � � 	 ���/� i`� v nfo��,A o���r��wswlNs��(�:9bp�r[q 5 ��p�nfv��
stqPl-�(�foNr6lK�(% 5 ��lAm!�M�Nn6udl�3Yr[o��$Ebv�nfo���mfjHv�rPq
�(+T">��o�l-�%v�r/� "Hr[oÃlNswp�s "Hr�l-���Nstv j!�wlArPq!��nfj!�-����s q �tr[o��4�?"Ho�n 5 ����v �Nn4�*6@stq!�F�QP�nfoÃl-�:. * r[o �$��o��Kp�r����?�Ks v?'
j!� r�lNswnfq!� r[o��e��qHr 5 ���(%�E¬r[q!%
v�nfo � lNn@n$��� r[o���v�r�%�� r/66r6s�� r 5 �*��lNnF"���n&"!����stq�lAm!�eVX�(��%
lAmHr[qH3bnfj!��%
mHr:64�I"�n$�-�Ns 5 ����j!�Nstq!�L�Nstq!�$����o���r��wswl�� lK��p¾mHq@n$�wn$�4�$.

��!&��� 	#" 	�� � � �$��	�% � �4����� � R%q@p(�.r 
I� r$"�"!�wswp�r6lNswnfq-mHr�� 5 �(��q,%��(6$�(�wn&"��(% u:nfoÐnfq!�a�Np(��qHr[o�swnXEXl,m!�
s qPl-��o�p�n@qHq!��p�lNswnfq�s qPuËoNr��KlAoNj@p�lAjHo��7�Am@nfj!��%�v�r$B��Xswl1v�n@o�� 5 o�nfr�%���� r$"�"!�wswp�r 5 ���$E@nfoer6l�����r��NlXr6p�p(�(�-�Ns 5 ���$.
R%q@p(� r[qM�(+�"���o�le�-�!�Nl-��v
j!�Nstq!� 
�� udnfo uËr[j!�wl2%Hstr��fq@n4�Ns�� stq�lAm!��VX�(��%(mHr�� 5 �(��q %��(6$�(�wn&">�(%�E°rPq!%
�Am@nfj!��%#�Nnfv<��"Hr[o�lNswp�j!�tr[o���� mHrPo�%#"Ho�n 5 ����v 5 ����q@p�nfjHqPl-��o��(%�EPlAm!��q�stqPl-��o�p�nfqHq!��p�lNswnfq#l-��p�mHq@n$�wn$�$��udnfo

I� �-�!�Nl-��v<���Am@n@j!�*%�r���� n�3 lAm!��m@jHv�r[q �(+�"���o�l-�"� 3Um@n v#r:� 5 � o���v�nPl-�%uËo�nfv lAm!��p�nfv#"�nfq!��q[l
5 ��stq!�L�KlAj!%Hs��(% � lNn 5 ��p�nfv�� 3Nj!�NlUr��Ystq$6[n4�*64�(%"stq lAm!�?"Ho�n 5 �*��v r��Yl,m!� l-��p�mHq@swp�s rPq�. d m!� o���v n[l-�
�(+T">��o�l��Am@nfj!��% 5 � r 5 �*��lNn#�(+�"���o�s���q@p(��lAm!���ArPv��%stv�r��$�(�%r[q!%
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� � � � ��� � ���������7	 � ����� � j
��oNmHr$"!��l,m!� v n$�Nl�stv#"Hn@o�lAr[qPl.r��U">��p�l.n6u�s qPl-��o�p�n@qHq!��p�lNswnfq�s��.lAmHr�l�s l
�Nstv#"!�wsvVX�(��p�o���r�lNswnfq�n6uaA o���r��wswlNs��(�:9Yl,mHr6l rPo��
q@n[l�p�jHoNo���qPl-���-uc��r��Ks 5 ���$E rPq!% 5 �-lAm@s��b3��
o��,u ��o�lNn
o���r��wswlNs��(�%s q46[n$��6@stq!�"v�j!�wlNsG"!�*��r��$��qPl-�:.Yi udl-��oUr 
�� !cs��fmPl��Nstv�j!� r�lNnfoRu:nfo`"@s��wn[l%lAoNr6stq@stq!�.mHr�� 5 �(��q
%��(6$�(�wn&"��(%�EbstqPl-��o�p�nfqHq!��p�lNswnfq-l-��p�mHq@n$�wn$�$�,�Am@nfj!��% 5 ��r 5 ���.lNnM�wstq�Bt�-�(64��oNr��bn6u%lAm!�(�-�b�Ks v�j!�tr6lNn@o��
s qPlNn(lAm!�M�ArPv��,A o���r��wswl���9GERu:n@o#�foÃnfj�"-lAoNr6stq@stq!�X.80~j@l 5 ��p�r[j!�K�
n6u lAm@s��.lK��p¾mHq@n$�wn$�4��9;�.r 5 s*�wswl���lNn
r6p�p�nfv�v�n!%cr6l-��m!��l-��o�n$�$��q!��swl��$E
3���p�r[q�r����Nnb��q46fs��Nswnfq�p�o ��r6lNswnfq n6u�/Nstq!�NlAoNj@p�lNn@o o���r��wswlNs��(� (XE lNn 5 �
� stq�B��(%�stqPlNnÇl,m!�1�@o�nfj�",�Nstv�j!�tr6lNswnfq�. ���K��o�� "!�tr/�@s q!�(l,m!�(�-�"o�n4�*�(�.v#r:� 5 ��uËo��(�.lKn !X�(lAmHoÃnfj!�fm
r6stoYp�nfv 5 r6l`�Nstv�j!�tr6lNswnfq!� 
���
�������
XlAm!� 5 n[lAm!��o*n6uh�Nstv�j!�tr6lNstq!�"rPq.r6sto�p�oNrJu:l:E8stq$6@s��Ns 5 ����lNn l,m!� nPlAm!��o
"Hr[o�lNswp�sG"Hr[qPl-�:E¬rPq!%Çq@n[l��Aj 5 3���p�l%lNn�lAm!��j!�AjHr��Z�tr/3��%n6u_"Hm4�!�Nswp(��x stq
o ��r��XlNstv��$E3l,m!� stq!�Nl,oNj@p�lNnfo�r��
Av�fm@n$�Nl/9X3bnfj!��% 5 ��uËo��(��lNn�n 5 �-��o�6$��lAm!�#�Ks v�j!�tr6lNswnfq�r���s uUrF"Hr[oÃlNswp�s "HrPq[l:E 5 j@lÐu·o�n@v "���o��U">��p�lNs�6$�(�
q@n[lYq@nfoNv�r������.r/6Jr6s��tr 5 ���$E3m@n&">�,u·j!�����.stv#"Ho�n�6@stq!� lAm!��.HjHr��wswl���n6u°l,oNr6stq@stq!� r[q!%b�(66r��tjHr6lNswnfq�.

s q�lAm!��n[lAm!��o\�Np(��qHr[o�swn�v���qPlNswnfq!�(%M��r[o��ws���o � lAm!� /-�foÃnfj�"a3Yr��GB�'ËlAmHoÃnfj!�fm�(a�-�&�Kl-��v � 3�� mHr/6$���Nstv�s��tr[o
"Ho�n 5 ����v��/. i`�fr6stq�E*s q!�Kl-��r�%�n6u�lAoKr�%HswlNswnfqHr��L� �Nstv#"!��� � %cr6lAr�l��T">�(�"r[q!%Y%cr6lAr,�NlAoKj@p�lAjHo��(�.q!�(�(%Hstq!��lNn
5 � �(+fp�mHr[q!�$�(%�E73��.mHr/6$�F%cr6lAr*��7�� < � �����������Ðu·oÃnfv ��r6p¾m �-�!�Nl-��v lAmHr6l v�j!�Nl 5 �.jHq!%���o��NlKnfn!% 5 �Çl,m!�
n[lAm!��ol. g8nfoa�(+Hr[v#"!���$E*s q�r,�Am@sG"k3Yr��GB�'ËlAmHo�nfj!�@mt�-�!�Nl-��vFE\3��"q@n[l�nfq!����mHr:64�1%cr�lAr
l,mHr6lL3 s*����%��QV�q!�
3Um!��o��a3Yr������ r[o��=� "Hm4�&�Ks p�r��1p�n@nfo�%HstqHr6l-�(��stq %N' �U"Hr6p(� � E 5 j@l?3�� mHr/6$�#n[lAm!��o%stqPudnfoNv�r�lNswnfq
l,mHr6l�3Ys����~lK�(�*�
3Um!��lAm!��o�lAm!�)3Rr��*��� rPo��#�Nn$�ws�% �do���r�� s��NlKs p � nfoe"���oNv<��r 5 �����dr�u ��r6lAjHo��#n6uUr 
�f lAmHr6l2�,jHo-"Hr��-�-�(��o���r�� swl�� � .
s q ra�fo�nfj�"�p�nfqPu ��o���q@p�stq!�M�-�&�Kl-��vFE�3���q@n[l%nfq!���
mHr:64�?%cr�lAr�lK�(�*�wstq!�M3UmHr6l2"Hr[oÃlNswp�s "HrPq[l-�e�wnfn&B �wsGB��$E¬rPq!%
3Um@n�s��bp�jHoNo���qPl-���L�U">��r$BPs q!�DE 5 j@l�3[�*r����Nn�mHr:64�I"Ho�nPlNnfp�n4�*�blAmHr�lh%��QV�q!�%lAm!�%r����wnN3��(%�stqPl-��oNr6p�lNswnfq!�Yr[v nfq!�
"Hr[o�lKs p�sG"Hr[qPl-�1�c� sGB�� � n 5 ��o�l/9;� � j!���(� n6u�R%o�%���o � . J m!��q p�nfv 5 s q!�(%�E73�� mHr/6$��stq[lK��o��(�NlNstq!�
stqPl-��oNr6p�lNswnfq!�
r[v�n@q!��lAm!�(�-� 5 ��mHr:6@swnfoNr��§p�nfq!�NlAoKr6stq[l-�/.�gcnfo`�(+Hr[v#"!���$Eestq
rF�foÃnfj�" 3Rr�� B�'ËlAmHo�n@j!�fm 
�f E3r[q�stqPl-��oNr6p�lKs n@q
5 ��l�3��(��q�l�3~na�fo�n@j�""v<��v 5 ��o��%lAmHr6l*s��?">��oNv�s��-�Ns 5 ����stq�lAm!��q@nfoNv�r��¬p�nfqPu ��o���q@p�stq!�b��q46@s oÃnfqHv���qPl v�s��fmPl
5 ��stqHr�%cv�s��-�Ns 5 ��� /Nstq!�Ns�%���(�lAm!�2�Am@sG" 
If s u~r /-�Nn$�ws�%2(#3Yr������NlArPq!%�� 5 ��l�3��(��q�lAm!�%l�3bn��fo�nfj�"�v<��v 5 ��o��:.

& r6lAr)"!� j!� 5 ��mHr/6@swnfo*s��krM� �Nstv#"!�wsWVX�(% � %��QV�q@swlNswnfq�n6u ��<����5>�
 ]8nfjHo�3bnfo-B�v�j!�Nl�"Ho�n!%cj@p(�$EElAm!��q�ED�U"���p�sWVcp�r/'
lNswnfq�v���lAm@n!%��Yudnfo�%��QV�q@stq!��lAm!�e�Ar��ws���q[l*u ��r6lAjHo��(� n6u1lAm!�%n 5 3���p�l-�*stqF��r6p�m 
�f �-�&�Kl-��v lNn 5 ��p�nfv 5 s q!�(%�.
s q r�%�%HswlNswnfq
lKn�n 5 3���p�l-�:E3l,m!� o��(�tr6lNswnfq!�Am@sG"!��r[v�n@q!��n 5 3���p�l-� v�j!�Nl 5 �a��q@p�n&%��(%�stqÇra3Yr/�.l,mHr6l%p�r[q 5 �
�(+�"!� nPs lK�(% 5 � 5 nPlAmt�(+!��p�j@lNswnfq ��q$6@sto�nfqHv���qPl-��r[q!% 5 ��r[qHr����!�Ns�� lK��p¾mHq@s$.Hj!�(�:. d m!� �(+fs��NlKs q!�t�Kn6u:l�3Yr[o��
stq[lK��o�p�nfqHq!��p�lNswnfq�l-��p�mHq@n$�wn$�$�a3�� r[o�� 5 j@s���%Hs q!��nfq�mHr���"HoÃs v#r[o�s����.p�nfq@p(��qPlAoNr6lK�(%�nfq �?72
6��� ����>5�`�U"���p�sWVcp�r/'
lNswnfq!�:E�3*m!��o��blAm!�1stqPl-��o uËr6p(�(�1r[o��7�NlAr6lNswp7%cr6lAr\%��(�Np�o�sG"@lNswnfq!�:. d m!�h�(+�"Hr[q!�Nswnfq�stq[lNn < ���������������� ���<5��
6����>�
6����7��
r��YstqPl-��o uËr6p(����qHmHr[q@p(��v���qPl-�*s��Un&">��q�udnfo7�Np�s���q[lKsvVcp��Nl,j!%�� r[q!% %��(�Ns��fq�n�u �[n@n!%�l-��p¾mHq@s$.Hj!�(�:.

07�,u:n@o����Ns��fq@sWVcp�r[q[le%��(6$�(�wn&"Hv���qPl p�r[q 5 �#%Hnfq!��nfq�stqPl-��o�p�nfqHq!��p�lNstq!� 
If �:E 5 �,udnfo�� v#r 3�nfoUq!�(3 �K�&�NlK��v��
p�r[q 5 ��r��K�-��v 5 �*�(% 5 �"o���j!�Ks q!�F�(+@s��NlNstq!�b�K�&�NlK��v��:EEr[q!% 5 �,udnfo���%��(6$�(�wn&"���o �23Ys���� 5 ��p�nfv<� v�nfo��e�5� p�s���q[l
stq "Ho�n!%cj@p�stq!� 
�f � u:n@oa�$��q!��oNr�� j!�-�$EÐlAm!�="Ho�stq@p�s "!���(��lAmHr6lF�Am@n@j!�*%Y�fj@s�%����Aj@p�mk%��(6$�(�wn&"Hv<��q[l-��v�j!�Nl
5 �
jHq@p�n�6$��o��(%�E*p�n!%HsWVX�(%�EkrPq!% �(�KlAr 5 �ws��Am!�(%�stq�r[q�r$"�"Ho�n!"Ho�str6l-�.stqPl-��o�p�nfqHq!��p�lKs n@q-u·oKr[v��(3bnfo-BD. d m!�(�K�
"Ho�stq@p�sG"!���(�:E2�tr[o �$�(��� jHq�B@q@n�3Uq�r6l�lAm@s��.lKs v<�$E�3 s*��� 5 �Çr(v�r 3 n@o�p�nfqPlAo�s 5 j@lNswnfq�n6u�nfjHoa3bnfo-B(r[q!%Y3Ys��*�
"Ho�n!%cj@p(� r�v�nfo��*p�nfv#"!����l-� jHq!%���o��KlAr[q!%Hstq!� n�u�l,m!� qHr6lAjHo��*n6u�6@sto�lAjHr�����q46fsto�nfqHv<��q[l-�/. J m@s*����3�� 5 �(�ws��(6$�
3��kmHr/6$�%r q@j@p(����j!�Un�u¬lAm!�*l-��p¾mHq@n4� n4�$��lAmHr6lbj!�wlNstv�r6l-�(���F3Ys�����"Ho�n�6@s*%��*lAm!�����(6$��oNr��$��3��`��q$6@s��Nswnfq�E�3��%r[o��
��.HjHr����*���AjHo �1lAmHr6l
�Nnfv<�~q!�(3(p�nfq@p(�:"@l-�Xr[q!%�q!�(3�l-��p¾mHq@s$.Hj!�(�h3Ys����cmHr/6$�1lKn 5 �[%��(64�(� n!"��(%�lNn%r[j!�fv<��q[l3l,m!�
p�jHoNo���qPlbl-��p�mHq@n$�wn$�$�=� 3Um@swp¾m�s�� 5 r��-�(%�n@qL"Ho�n4�foNr[v�v s q!���tr[q!�fjHr��$�%stq[l-��oÃp�nfqHq!��p�lNswnfq�Ecr[q!%�p�n4�*�tr 5 nfoNr6lKs n@q
"Ho�n[lKnfp�n$��� � . d m@s*�bs�%���qPlNsWVcp�r6lNswnfq�n�u "HoÃs q@p�sG"!���(��3Ys�����"Ho�nfp(�(�(%�uËo�nfv lAm!�*n 5 6@swnfj!��"Hn[stqPl�x1r %���lAr6s����(%F�NlAj!%��
n6uZ�[n@n&%F�(+@s��NlNstq!�L�(+Hr[v#"!���(�*n6u 
If �:.
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that is, they cannot affect the progress of the collaboration

Clients with arrows out of the model only are "observers,"

arrows show information flow

ctct/cscw

net

Color Net

Wrapper

CTCT

Client
Traverse

Client
Read/Traverse

Client
Read/Traverse

Read Client

Server

Editor (Client)
Structure

(Client)

Creation
Structure

Engine

Structure
Display
(Client)

Analysis
package

gXs��fjHo�� @ x d o��(���ws��%p(�ws*��qPl � �K��o�6$��o\�-�&�Kl-��v r[o�p�m@swl-��p�lAjHo��$.

� $.	����
'(�����������������%�b	�$ ����	 ���,��� 	���� �������#�.���������������,���
�����
���-���*��'(�����

R%jHo�"Ho�n�3���p�lbstq 
If �~s������(6$��oNr��Ps q!�)�-�(6$��oNr��D�(+fs��NlKs q!�#l-��p¾mHq@n4� n4�[s��(�:.[0br��Ks p�r��*���$E�3��%r[o��`�NlAj!%��@stq!��p�jHoNo���qPl

�� r$"�"!�wswp�r6lNswnfq!�b�dr6l%l,m!� �*q@s�6$��o��Nswl��
n6u � n@o�lAm )Yr[o�n4� stqHr�Eer[q!%
r����Nn"r�l%lAm!� � r:66r�� � �(�-��r[o�p�m * r 5 nfoNrN'
lNnfo � stq J r��Am@stq!�[lKnfq;&#. ) . � � n@n&BPstq!��u:nfo p�nfv�v nfqa�(����v���q[lK�%lAmHr6lYp�r[qH�-��o�6$��r�� 5 r��Nswp�r 5 �NlAoNr�p�lNswnfq!�budnfo
stq[lK��o�n&"���oKr 5 s�� swl��M��q$6@sto�nfqHv���qPl-�:.*i%o�nfjHq!%�lAm@s�� 5 r��-� n�u1p�nfv�v�nfq�r 5 �NlAoKr6p�lNswnfq!�`3[��r[o�� 5 j@s*��%Hstq!�M�U"���p�sW'
Vcp�r6lNswnfq�r[q!%�stq[l-��oÃp�nfqHq!��p�lNswnfq�l-��p�mHq@s$.>j!�(�*udnfo*j!�-��3YswlAm@stq�lAm!� p�jHoNo ��q[l2jen$���!�ws l,m�uËoNr[v<�(3~n@o-BX. f +fs��NlKs q!�

�� �-�!�Nl-��v���3Ys����UmHr/6$��lAm!��sto 5 ��mHr/6@s n@o#�(+@lAoNr6p�lK�(%�E1r 5 �NlAoKr6p�l-�(%�EXr[q!%t�U">��p�svVX�(%k3YswlAm�v���lAm@n!%�� 5 r��K�(%
nfq�r$"�"!�wswp�r6lNswnfq n6u d o��(���ws��:EEr?"HoÃnfp(�(�-� ' 5 r��-�(%.p�n4�*�tr 5 nfoNr6lKs n@qb"Ho�n[lKnfp�n$��"Ho�n[lNnPl@��"@stq!�#�-�!�Nl-��vFE!�Nstv�s��tr[o lNn�r
p�jHoNo���qPl["HoÃn�3���p�lXp�r����*�(% s & d i�. d m!� d o��(���ws*��� s & d i � rPq!% jen$���!�ws l,mL"Ho�n�3@��p�lK�1r[o�� 5 o�s��5!X�#%��(�Kp�o�s 5 �(%�stq�l,m!�
udn$��� n�3Ystq!�a�-��p�lNswnfq!�:.
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�����������������������
������� �
�!��"$#��%�&�'�(���������
"()*#��%�&�+�&��,(#��-�

d m!� d o��(���ws��b"Ho�n�3���p�l�.vi@lKg�j0/21�E7g�j�i@l3/2154kmHr��#s q46$�(�NlKs*�@r6l-�(%(udnfo�l,m!�1"Hr��Nl)�-�(6$��oNr��\�$��r[o���l,m!�b�NlAoKj@p�lAjHo��
r[q!% �-��v�r[qPlNswp(�%n6u1mfjHv�rPq�p�nfv#"Hj@lK��oYstqPl-��oNr6p�lNswnfq�stq�lAm!� p�n@q[l-�(+@l*n6u m4��"���o�l-�(+@l � m4��"���oNv��(%Hstra�-�!�Nl-��v<�:E
"Ho�n$�@oNr[v 5 o�n�3��-��o��:E\6fs��AjHr��2"Ho�n$�foNrPv�v�stq!��q@n[lAr6lKs n@q!�:EUr[q!% p�n$��� r 5 nfoNr�lNs�6$��"Ho�n@p(�(�-�.v�n!%��(���:. s q�l,m@s*�
%Hs��Np�j!�-�Nswnfq�E�3�� o��,u ��o lNn r[q�stqPudnfoNv�r6lKs n@qF�NlAoKj@p�lAjHo�� stq d o��(���ws�� r��%r��76 � ����� ��� ������8�. & j!��lNn�lAm!��jHq@s$.>j!�
u ��r6lAjHo��(�3p�n@v 5 stq!�(%�s qÐlAm!� d o��(���ws��1v�n&%��(� E[rYm4��"���o-"Ho�n4�foNr[v-stq[lK�(�foNr6l-�(�ej!�-��ou' v�r[q@sG"Hj!�tr6lAr 5 �*�bstqPudnfoNv�r6lKs n@q
�FlAm!��m4�T">��o��wstq�B��(%��KlAoNj@p�lAjHo�� � 3YswlAm�j!�-��ou' %Hsto���p�lK�(%��(+!��p�j@lNswnfq 5 ��mHr:6@swnfo#�FlAm!�#"Ho�n@p(�(�-� � . J �?�,r:��lAmHr6l%r
m4�T">��o-"Ho�n$�foKr[v �?72
6� ������
6� �+
6� ��� 
��?
����?7 �����58 ��
6�?��7�. s qa"Hr[o�lKs p�j!�tr[olE[lAm!�%q!�(3��(�Nl d o �(�*�ws��Uv�n!%��(�cstqPl-�(�foNr�l-�(�
>5�� ? $��< ������
6����� lAr��UB4��3YswlAm�stqPu:nfoKv�r6lNswnfq�.
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gXs��fjHo � � x�)bnfq@p�jHoKo���q[lK�*�F%Hs��U"!�tr/�$�(% � �:"@lAjHq!��stv�r��$�(�*p(�tr��-�NsWVX�(% 5 �#u ��r6lAjHo��(�:.

�



d m!� d o��(���ws�� v n&%��(�§lAo���r6l-�%r�m4�T">��o-"Ho�n$�foKr[v
r�� r[q
rPqHq@n[lAr6l-�(%�EEp�n4� n@o��(%�E3lNstv��(%�EZ"!�tr6p(� � l,oNr[q!�NswlNswnfq
q!��l
� j d q!��l � lAmHr6l�s�� j!�K�(% 5 n[lAm�r�� r �foNr4"HmO� udnfo��Nl,r6lNswp�stqPu:n@oNv�r6lNswnfq � r[q!%(r���"Hr[oNr������(�Yr[j@lNnfv�r�lNnfqt� udnfo
%��HqHr[v�swp 5 ��mHr/6fswnfo � . J �e3Ys����1r��-�AjHv���stq.l,m@s*��"Hr$">��o*lAmHr6lYlAm!��o���r�%���o%mHr��\�Nnfv��Ðu·r[v s*�wstr[o�swl��b3 s l,m1j d
q!��l-�:]�udnfo 5 r6p(B$�@o�nfjHq!%.n@qbj d q!��lUlAm!��n@o��$Ecl,m!� d o��(��� s���o��,uc��o ��q@p(�(���[s�6$��q�p�r[q 5 ��p�nfq!�Aj!�wl-�(%�. s q d o��(���ws��:E
lAm!��"!�tr6p(�(�bn6u¬r?j d q!��lYr[o��*r[qHq@n[lAr6lK�(%#3YswlAm u·oNr��fv���qPl-�Xn6u3stqPu:nfoKv�r6lNswnfqM�Fl-�(+@l:E$�@oNr$"Hm@swp(�:E!6fs�%���nXEHr[j!%HswnXE
�(+!��p�j@lAr 5 ���Up�n!%��$E@n[lAm!��o§m$��"���o-"HoÃn$�foNr[v<� � ]6lAm!�(�-�*r[qHq@n[lAr6lKs n@q!�~r[o��bl-��oKv��(%�lAm!� >5��72
6��72
X�(����v���qPl-�bn6u�l,m!�
m4�T">��o-"Ho�n$�foKr[vF.bi m@s���oNr[o�p�m4��s*�*p�o���r6lK�(% 5 �.r���� n�3Ystq!��lAm!��p�nfqPl-��q[l`�(����v���qPlUn6u~ra"!�tr6p(��lNn 5 � swl-�K�(� uYr[q
stq!%��:"���q!%���qPl m4�T">��o-"Ho�n$�@oNr[vF.

d n j!�-��r d o��(���ws*��v�n!%��(���dr��%m$��"���o�lK�(+fl:E8udnfo\�(+>rPv#"!��� � 3[�#"Ho�n�6@s�%��?6@s��AjHr��XstqPl-��o uËr6p(�(�L�Fp(�ws���q[l-� � lNnL�Ps*64�
r�j!�-��o*r�lArPq!�[s 5 �*��stq[l-��oK"Ho���lAr6lNswnfq n6uXlAm!�2j d q!��l%r[q!%�swl-�%r[qHq@n[lAr�lNswnfq!�:. J m!��q�r�lNn!B���qa��q[lK��o��Ur#"!�tr6p(�
%cjHo�stq!���(+!��p�j@lNswnfq�n6uclAm!����q!�[stq!�$EPlAm!�bp�nfq[lK��q[l
�(����v���q[leudnfo\lAmHr6lZ"!�tr6p(�bs*�h"Ho �(�-��q[lK�(% udnfo 6fs��(3Ystq!��nfo3nPlAm!��o
p�nfq!�AjHv)"@lNswnfq�s q�lAm!��p(�ws���q[l/.%ikq4�F��qHr 5 ���(%
lAoKr[q!�NswlNswnfq!������r�%Hstq!��nfj@l*n6u1lAmHr6l�"!�tr6p(��r[o����Am@n�3Uq.q!�(+@l*lNn
lAm!��%Hs��U"!�tr/�$�(%�p�nfq[lK��q[l
�(����v���q[l1r����-�(����p�lAr 5 �*�9<���
6
6��7��CEPnfoem@n[l��Q"Hn[l-�estq�lAm!�bp(� s���qPl1stqPl-��o uËr6p(�$.Zi!�(�*��p�lKs q!��r
5 j@lNlNn@q1� 3 s l,m�r�v�nfj!�-�$E@j!�AjHr������ � 3 s*���Ep�r[j!�-�*lAm!�`��q!�[stq!�%lNn�V�o �UlAm!�%r��-�Knfp�str6l-�(%�q!��lblAoNr[q!�Ks lKs n@q�E>v nN6@stq!�
lAm!�%lNn!B���q!�Ur[o�n@jHq!%�]HlAm@s�������r�%��*lAm!� p(�ws���q[l*lNn#%Hs��U"!�tr/�.q!�(3�p�nfqPl-��qPlYstqPu:n@oNv�r6lNswnfq�E8r[q!%F�Nn�nfq�.

gXs��fjHo�� @ �Am@n�3��§lAm!�Um@s��fm4' ���(6$�(�3p(�ws���qPl � �-��o�64��o~rPo�p¾m@swl-��p�l,jHo��Un�u\r d o �(�*�ws���' 5 r��K�(%.stv#"!����v���qPlAr6lNswnfq�. d o �(�*�ws��
p(�ws���q[l-��r[q!%M��q!�[stq!�(�2�(+!��p�j@l-� r��*stq!%��:"���q!%���qPl �Uq@s�+="Ho�n@p(�(�-�-�(�:EEp�nfv#v jHq@swp�r6lKs q!� 6fstr � j )�. d m!� d o��(�W'
�ws��?��q!�Ps q!�F%���lK��oNv�stq!�(��lAm!�#�NlAr�lNswp#�NlAoNj@p�l,jHo�� r[q!%=%��HqHr[v�swp�p�n$���tr 5 nfoKr6lNs�6$� 5 ��mHr/6fswnfo�n6uUr�m4�T">��o��wstq�B��(%
stqPu:n@oNv�r6lNswnfq 5 r��-�$]8lAm!� stq!%Hs�6@s*%cjHr��1p(�ws���q[l-��%���lK��oNv�stq!��lAm!� p�nfqPl-�(+@l�' %��:"���q!%���qPl r[q!%�j!�-��o�%Hsto���p�lK�(% "Ho �Q'
�-��qPlAr6lNswnfq�n�u°lAmHr�l~stqPudnfoNv�r�lNswnfq�.

gcn@oh�(+Hr[v#"!���$EHp�n@q!�Ns�%���o7VX�fjHo�� � E!3Um@swp¾ma�,m@nN3\�~l�3bn2�Kp�o��(��q!�buËo�nfv � d o��(��� s��:EEr[qa��r[o �*� d o��(���ws��I"HoÃn[lNn[l���"��
stv#"!����v���qPl-�(%(udnfo&�*q@s�+ "!�tr6lÃu:nfoKv���r[q!%Çl,m!� iHjHq 
 s��(3 3Ystq!%Hn�38�-�!�Nl-��vF. d m@s��#�(+Hr[v#"!����s�� rPq
stv�r��4�
5 o�n�3��Nstq!��stq!%��(+�p�nfq!�Nl,oNj@p�l-�(%�r��L"Hr[o�l�n�uÐr � i�i@i �(+�"���o�stv���qPl.r6l��Ðn&%�%cr[o % i�"Hr6p(� gZ� s��fmPl;)���q[lK��o(.
s v#r��$�(��n6u � �:"@lAjHq!�
r[q!%Oj1m@n 5 n$��r[o��F�wstq�B��(%�r[q!%�p�o�n4�-�#�wstq�B��(%�s q lAm!�.q!��la�NlAoNj@p�lAjHo �.r6p�p�nfo�%Hstq!��lNn
p�nfv�v nfq(p�mHr[oNr6p�lK��o�s��NlNswp(�:. d m!�.stq!%��(+k�(+fs��Nl-��r���r[q(stq!�Nl,r[q@p(��n6u lAm!� d o��(���ws��b��q!�[stq!�$] r��a�Aj@p�m�EYswl�s*�
r6p�p(�(�-�K�(%�lAmHo�n@j!�fmt66r[o�swnfj!� d o��(���ws��.p(�ws���q[lK�:. d mHo �(� � d o��(���ws�� 5 o�n�3��Ks q!��p(�ws���q[l-�.rPo��F6fs��Ns 5 ���$E`3YswlAm(l,m!�
�foNr4"Hm@s p�r����(%HswlNstq!��p(� s���qPlUn@q�lAm!�%lNn!"4' o�s��fm[l/EHn�6$��o��tr$"�"@stq!� l,m!��3Ystq!%HnN3\�Un6uelAm!� l-�(+@l 5 o�n�3��Ks q!�#p(� s���qPl%nfq
lAm!��lNn&"4' ���,udl:E1r[q!%(r[q s v#r��$�Q' o���q!%���o�stq!��p(�ws*��qPl#�Am@n�3Uq�r6l�lAm!� 5 n[lNlNn@v � %Hs��U"!�tr/�fstq!��n�6$��o%lAm!� s qPl-��oNq!��l
nfq�r)%HsvP���o���qPl23bnfo-B4�NlAr6lKs n@q.oNjHqHq@stq!��� 3 s q!%Hn�3�� � . d m!��stq!%��(+
r���� n�3��%p�n4�*�tr 5 nfoNr6lKs q!��r��NlAoÃnfq@nfv���o�� lNn
�AmHr[o �%s v#r��$�(�Ur[q!%�r[qHq@n[lAr�l-�Ul,m!� q!��l@3bnfoKB�n6uZ%cr6lAr�3YswlAm�p�n@v�v���qPl-�Ur[q!%.o��(�K��r[o�p�m�o��(�Aj!�wl-�:.

R*lAm!��o�%���v nfq!�NlAoNr�l-�(%<r4"�"!� swp�r6lKs n@q!� n6u d o��(���ws�� stq@p(�tj!%��
r 5 o�n�3��-��oÐu:n@o p�n@q@p�jHoNo���qPl<"HoÃn$�foNr[v<�23Uo�swlNlK��q
stq*)�i�j .vi@l-gEj01��[r542�FlAm!� 5 r��Ns���udnfo�nfjHo s & d i l-��p�mHq@s$.>j!�(��lAmHr6l�3��L3 s*���Ur�%cr$"@l�u:nfoÐlAm!� 
�f 3~n@o-B � ]1r
�Nstv�j!�tr6lNswnfq �-�&�Kl-��v udnfo%lK��r6p¾m@stq!�="Hr[oNr��*���(�Yr����[nfoÃs l,mHv��:Ees��*�tj!�Nl,oNr6l-�(%,3YswlAm�r;&%stq@stq!��j1m@s��wn$�Nn&"Hm!��o � q!��l '
3bnfo-B�.vi@lKg�j01 � 4�]YlNstv��(%�v�j!�wlNsW' j!�-��o.m4�T">��oNv��(%Hstr�.vi@l-gEj01�� 5 4@]%r[q!%�r �-�!�Nl-��v u:nfo#lAm!�
o��:"Ho��(�K��q[lAr�lNswnfq�E
��qHr6p�lAv<��q[l:E@r[q!%�stv#"Ho�n�6$��v<��q[l§n6u��Nn�u:l�3Yr[o���%��(6$�(�wn&"Hv���qPl["HoÃnfp(�(�-�K�(� .Wi@l-g�j01�% 4@. s q�r�%�%HswlNswnfq�lNn r$"�"!�wswp�r/'
lNswnfq!�:E/3��1mHr/6$�1r�%cr$"@l-�(% rRp�nfq@p�jHoNo���qPl "HoÃn$�foNr[v 6$��oÃsvVcp�r�lNswnfq%l-��p�mHq@s$.>j!�§p�r������(% 89� ���� �>����5>�� �?7��%. )�� f i0/ 8 4
lNn#"Ho�n!%cj@p(� r[qHr��*�!�Ns��Uv���l,m@n&%��budnfobm4�T">��o-"Ho�n$�foKr[v^6$��o�sWVcp�r6lNswnfq�EHl,mHr6lbs*�/E@u:n@oh%���v nfq!�NlAoNr�lNstq!��lAmHr6l d o��(�W'
�ws�� q!��l-�2�(+Hm@s 5 swl:Eh3*m!��q 5 o�n�3��K�(%�E3lAm!��o���r�%���ou' %Hn@p�jHv���qPl�s qPl-��oNr�p�lNswnfq!��lAmHr6l rPo��#%��(�Nsto��(% 5 ��lAm!��sto rPj4'
lAm@nfo � .vi@l-g � 1 � 4@.
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releaseFloor

speak

getFloor

listen

dropFloor

grabFloor

addp

delp

susp

moderate

hold

wait

resp

mutex

gXs*�@jHo�� %Hxhi@stv#"!����v�n!%���oNr6l-�(%.v��(��lKs q!�F"Ho�n[lKnfp�n$� .

���� � ���< ������
6����7 � � ��
6��>5�� �

�.j!�wlNsG"!���.p(�ws���qPl-��p�nfq@p�jHoNo���qPl-���
r6p�lNs�6$��nfq nfq!� d o��(��� s�����q!�[stq!��v�r/�b�(+@p¾mHr[q!�4��stqPu:nfoKv�r6lNswnfqM6@str.r[q r6l�'
lAo�s 5 j@l-� � 6Jr��tj!�="Hr6sto�v���p�mHr[q@s��Av�stq-lAm!� ��q!�[stq!�$. d m!�"o��(�tr6lNswnfq!�,m@s "!�.rPv�nfq!��lAm!�b%HsWP���o ��q[l�p(�ws���q[lK��s*�
�(+�"Ho��(�-�-�(% 3YswlAm@stq.l,m!� q!��l`�NlAoNj@p�lAjHo � r���%��QV�q!�(% 5 � l,m!�26JrPo�swnfj!�UlKn&B���q�p�n4� n@o��Ur[q!%�p�n$�wnfoYp�n@v 5 stqHr6lKs n@q
oNj!���(� n@q�lAm!��q!��l p�nfv)"Hnfq!��qPl-�:. d m!��uËj!���h�(+�"!� rPqHr6lNswnfq�n6ublAm!��j!�-��n6u d o �(�*�ws���stq
p�n$���tr 5 nfoNr6lNs�6$�)�-�&�Kl-��v
"Ho�n[lKn[l��T"@stq!� mHr��~r$"�">��r[o��(%L"Ho��(6@swnfj!�-��� .vi@l-g�j01�%54@. J � 5 o�s��5!X��s���� j!�KlAoNr6l-�*lAm@s��§uc��r�lAjHo��Yn6u d o��(���ws*�*m!��o��budnfo
p�nfv#"!����l-��q!�(�K�Un6uXlAm!��%Hs��Np�j!�-�Ks n@q�.

gXs��fjHo��9%#�Am@n�3��%r�p�n$�wnfo �(% j d q!��l*lAmHr6l\��q@p�n&%��(��lAm!�?"Ho�nPlNnfp�n4�Eu:n@oYr#�Ks v)"!�*��v�n&%���oKr6l-�(%"v<�(��lNstq!�X. s q
lAm@s��1q!��l:E6lAm!�bv�n!%���oNr6lNnfo\mHr��Xnfq!�1p�n4� n@o3n6uclKn&B���q�E[r[q!%�lAm!�["Hr[oÃlNswp�s "HrPq[l-�1mHr/6$�br�%HsWP���o���q[l§lNn&B���qÐp�n$�wnfo��Fstq
lAm!� v�n@o��%p�nfv#"!���(+F6$��o��Ks n@q�n6u°l,m@s*�`"Ho�n[lNn@p�n$� E��(6$��o��F"Hr[o�lKs p�sG"Hr[qPl%mHr��Ure%HsWP���o���qPl%p�n$�wnfo � . d m!��"Ho�n[lNn@p�n$�
r����wn�3�� lAm!��r�%�%HswlNswnfq�r[q!%=%��(����lNswnfq n6u�"Hr[o�lNswp�sG"Hr[qPl-�%uËo�nfv lAm!��v��(��lNstq!�X]3swl�r���� n�3���"Hr[o�lNswp�sG"Hr[qPl-� lKnF�$��l
lAm!� !cnfn@oXudnfo �U"���r$BPstq!�XEcr[q!%�swlYr����wn�3��blAm!�kv n&%���oNr�lNnfoXlKn?�@oNr 5 lAm!� !cn@nfo u·o�n@v r �U"���r4B[stq!�L"Hr[oÃlNswp�s "HrPq[l:.
07��mHr/6fswnfoÐn6u~lAm!��q!��l23YswlAm�p�n4� n@o��23Um!��q �(+!��p�j@l-�(%
s���p�nfq[l,o�n$�����(% 5 ��lAm!�)�(+T"Ho��(�K�Nswnfq
n@q.l,m!� q!��l r[oÃp(�:.
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I tlaM t ol<ens/plac:e = 12 1 

I I 

~ 

=LISTEN ===== 

You are either a partic ipant or the 
IIIOderator, lJfld ••• 

You are in a lis-tening state. 

You should be able to get the floor 
if ~ is speaking ~ selecti ng 
the corresponding button at the left . 

Other transitions that Might appear 
are not rel ev.v.t i n this s tat e , 

xlrellts 

[f!L] 

~ 
[sw;MOd] 

========== H 0 D E R A T E ============ 

You are t he moderator and !::IOU are 
now in a moderating stat e. 

You should be able to gr ab the floor 
even if someone else is speaking, 

You can al so add, delet e or suspend 
parti cipants, 

========== L I S T E N :::mm,:::::: 

Yru are e ither a p.rtictpant or the 
IIIIOderator, and , , , 

You are in a listening .stote. 

You should be able to get the floor 
if ~ is spedking ~ selecting 
the corresponding botton at the left. 

Other transitions tMt •t!;tlt ~ 
are not relevant in this state, 

===========::===================== 
I 



gXs*�@jHo�� & xZj§o�n[lNn[l���"��*n6u1v�n&%���oKr6l-�(%.v��(��lNstq!��stq d o��(��� s��:.

s l,r��ws p�s$�(�(% �-�>v 5 n$��� r[o��#p�n$�wnfoe6Jr[o�str 5 ���(�:] � nfv#r[q�udnfq[l�stq!%Hs p�r�l-�(��p�n$�wnfo�p�nfq!�NlAr[qPl-�:.)gcnfo �(+>rPv#"!���$E¬l,m!�
r[o�p(��p�nfv�stq!��stq[lNn�lAm!��lAoNrPq!�NswlNswnfq=�tr 5 �(���(% /Ar�%�%X"�(�stq!%Hswp�r6l-��lAmHr�l r�lKn&B���q n6uYp�n$�wnfo /Av9( �·v�n&%���oKr6lNnfo
p�n$�wnfo � s*�%o���.Hj@sto��(%�s q "!�tr6p(� /Av�n!%���oNr6lNnfo ( lKn�stq$6[n!B��%lAm!� � � � � ���5
6��>�� � ��72
Xr6p�lNswnfq�. J m!��q�stq46[n&B��(%�EHl,m!�
r6p�lNswnfqH3Ys����h"!� r�p(� r[q*/,v9(�p�n$�wnfo��(%�lNn!B���q 5 r6p(B�stqM"!� r�p(� /,v�n&%���oKr6lNnfo�(�r[q!%M3Ys��*�1r��*�KnL%��:"�n$�Nswl r�lKn&B���q
n6u¬p�n4� n@o /Q"�(H� "Hr[o�lNswp�sG"Hr[qPl~p�n4� n@o � s qPlNn#"!�tr6p(� /K� s��NlK��q�.1( s q�p�n@q[lAoKr��Nl:EPlAm!�Ul,oNr[q!�NswlNswnfq)�tr 5 �(���(% /-�$��l-gZ�wn@nfo�(
mHr�� r�r[oÃp p�nfv�stq!��s q uËo�nfv "!�tr6p(� /K� s��NlK��q�(.v�r[o-B��(% / � (X]ElAm@s��%stq!%Hs p�r�l-�(��lAmHr6l%r[q$��p�n$�wnfo*s�� r6p�p(�:"@lAr 5 ���
lNn�V�o � lAm!�e�(6$��q[l/Ecr[q!%b3*m!��qaV�o��(%�E8lAm!�2�4��l-gZ�wnfnfo r6p�lNswnfqF%��:"�n$�Nswl-�%r�lKn&B���q�n6uXlAmHr6l��,r[v�� p�n4� n@o9/ ��(�stq
lAm!�2"!�tr6p(� /-�U"���r4BX.1(

i d o��(���ws��<"HoÃn[lNn[l���"�� �:s q lAm!��q!�(3 � d o �(�*�ws��#�-�!�Nl-��v � udnfo lAm@s�� v��(��lNstq!�M"Ho�n[lNn@p�n$�es*���,m@nN3*q.stq VX�@jHo�� & .
i!�(6$��oNr�� �\' 3Ystq!%Hn�3���' 5 r��-�(% p(� s���qPl-� rPo��2�Am@n�3Uq�stqPl-��oNr6p�lNstq!�F3YswlAm�nfq!����q!�[stq!�$.�R%q!��p(�ws���q[l�s*�%l,m!�?+ d �(%
�(%HswlNnfo(E>�Am@n�3Ystq!� re�foNr$"Hm@swp�r��¬o �:"Ho��(�-��qPlAr6lNswnfq�n6uelAm!����q!�[stq!�2�Nl,oNj@p�lAjHo��$. d m!�%l-�(+fl�3Ystq!%Hn�3��Yp�n@v��*u·oÃnfv
l�3bn%s q!�KlAr[q@p(�(�bn6u3lAm!� 5 o�n�3��K��oXp(�ws���q[l:E@nfq!� udnfoelAm!�%v�n&%���oKr6lNnfoep�n$�wnfo§r[q!%�nfq!�budnfoXlAm!�`"Hr[o�lNswp�sG"Hr[qPl~p�n4� n@o(.
0bj@lNlNnfq!�br[o���6@s*�Ks 5 ��� q!�(+@l1lNn%l,m!�Yl-�(+@lZ3Ystq!%HnN3\�1lNn�r���� n�3-s q46[n@p�r6lNswnfq�n�u���q!�[stq!�%r6p�lNswnfq!�~m4��"���o�l-�(+@lAjHr������$.

@ �



�\�Nstq!��lAm!� r6lKlAo�s 5 j@l-� � 66r��tj!�<"Hr�s o uËr6p�s��wswl@��n6u1lAm!����q!�[stq!�$E��Nnfv<� r6p�lNswnfq!�%r[o���m@s�%�%���q�stq�lAm!�?"HrPo�lNswp�sG"Hr[q[l
stq[lK��o u·r�p(�H�Lu:nfo`�(+Hr[v#"!���$E\lAm!� /-%��(�G"�("r6p�lNswnfq o���.>j@sto��(��lNn&B���q!� uËo�nfv 5 nPlAm�lAm!� /Av�n!%���oNr6lNnfo ( "!�tr6p(� rPq!%
lAm!� /K� s��NlK��q�(1"!�tr6p(�$]1m@n�3��(6$��o(E�3��#%Hn.q@n[le�Am@n�3 lAm!� 5 j@lNlKnfq u:nfo�/K%��(� "�(�stq�lAm!�a"Hr[o�lNswp�sG"Hr[qPl p(�ws���qPl:E
�Nn
nfq!����lAm!� v�n!%���oNr6lKnfo§p�r[q.r6p�l,jHr����*��stq46[n&B��%l,m!�%n&"���oNr�lNswnfq � .

����� #��%��� � � � #%��� ,(�������

,\��l-��o�n$�$��q!��swl���s��Ur�qHr6lAjHoKr���o��(�,j!� lbn6uelAm!��%Hs�6$��o �Nswl@��stqF"Ho�n 5 ����v���3��kr�lNl-��v#"@l§lNn��Nn$��6$�$]@lAm!��"Ho�nfv�s��-�%n6u
stq@p�o���r��-�(%t"���o u:nfoKv�r[q@p(������r�%���j!�%lNnF�U"���p�str��ws$�(�.l,m!� lKnfn$���e3[����v#"!�wn��$.#0bj@l lAm@s��e%Hs*64��o��Nswl��"p�mHr�������q!�$�(�
j!�Ur���3��(���dx1swl��wstv�swl-�*nfjHoYr 5 s��wswl@��lKn p�n@v 5 stq!�%lNn@n$����3YswlAm�n@q!� r[q@n[lAm!��o(.7j1o�n$�@oNr[v��73Uo�swlNl-��q�stqa%HsWP���o���qPl
�tr[q!�fjHr��4�(��p�r[qHq@n[l 5 ��stq[l-��o u·r6p(�(%k��r��Ks*����]�%cr6lAr,"Ho�n!%cj@p(�(%�nfq-nfq!�.p�nfv)"Hj@l-��o rPo�p¾m@swl-��p�l,jHo��
v�r/��q@n[l
5 ��o��:"Ho��(�-��qPl-�(%
stq
ra3Yr/�.lAmHr�l%s*��j!�Ar 5 ��� 5 �1"Ho�n4�foNr[v��%n@q"rPq@n[lAm!��o%r[o�p�m@swl-��p�lAjHo��$]er[q!%=%HsWP���o ��q@p(�(��stq
n&">��oNr6lNstq!�,�-�&�Kl-��v���v�r/�O"Ho��(6$��qPlL"Ho�n$�foKr[v���stq�rÇq!��l�3bnfo-B uËo�nfv p�nfn&">��oNr6lNstq!��lNn,�Nn$��6$�"r,"Ho�n 5 ����vFE
�(6$��q lAm@nfj!�fm lAm!��o�� rPo��?"Hm4�&�Ks p�r��¬p�nfqHq!��p�lKs n@q!� 5 ��l�3��(��q�lAm!��m@n$�Nl-�:. J m!��q!�(6$��o\3�� r[o � stqHm@s 5 s lK�(%�u·oÃnfv
���(6$��oNr��Ps q!��nfjHo lNn@n$���:E@lAm!��q#3����Q"���q!%�nfjHo lNstv�� ��� ' �Nn$��6fstq!��n$��%F"Ho�n 5 ����v��bstq!�Nl-��r�%�n6u��Nn4�*6@stq!��q!�(3�n@q!�(�:.

d m!��jen$���&�wswlAm j1o�n�3@��p�l7%���v�nfq!�NlAoKr6l-�(�1l,mHr6lYq@n[lbnfq!��� p�r[qa"Ho�n$�@oNr[v�v���o � 5 j@s���%"r$"�"!�wswp�r6lNswnfq!� u:n@o1m!��l-��o�n�'
�$��q!��nfj!�*p�nfv#"Hj@lKs q!�a��q46fsto�nfqHv<��q[l-�/E 5 j@lUl,m!�(��p�r[qa%HnL�Kn#3YswlAm@nfj@l��Ps*6@stq!�.j�"�lAm!� r4"�"Hr[o���qPl��Nstv#"!�wswp�s l��
n6uUm@nfv�n4�$��q!��nfj!�2��q46@s oÃnfqHv���qPl-�:.FR%jHo��Nn�u:l�3Yr[o���nfo��@r[q@s$��r6lNswnfq
r����wn�3��?"HoÃn$�foNr[v#v���o��%lNn�p�o���r6l-� r4"�"!� sW'
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nfo�"Ho�nPlNnfp�n4�*� j!�K�(%
udnfo p�nfv�v�jHq@swp�r6lNswnfq�r[v�nfq!��lAm!��r$"�"!�wswp�r6lNswnfq p�nfv#"�nfq!��qPl-�:. f 64��q�lAm@nfj!�fm ��r6p�m�n6u
lAm!�(�-��r6p�lNs�6@swlNs��(� mHr�� 5 �(��q(r�%�%co��(�-�K�(%��-�:"HrPoNr6l-�(���
stq lAm!� "Hr��Nl:E3n@jHo o �(�-��r[o�p�m
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lKnfn$�
�(���-�(3Um!��o��#s q�lAm!��q!��l�3bnfo-BDEHlAm!��q�m!��v�j!�Nl�%���r���3YswlAm*< ��
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"Ho��(�-��qPl-��r �NlAr[q!%crPo�%
stq[lK��o u·r�p(��s qPlNnM3Um@swp�m(v�n&%cj!���(� v#r:� 5 �*/U"!�tj!�$�$�(%�.1( s q
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lAm!�Yr 5 �Nl,oNr6p�l 5 j!�Z�U">��p�sWVcp�r6lNswnfq�EHr[q!%�u:n@o��Am@n�3Ystq!�%m@n�3ÇlAm!��%Hnfv#r6stq�9;�¬l���"��Yv�n!%��(� E$%cr6lAr*o��:"Ho��(�K��q[lAr�lNswnfq�E
r[q!%�p�nfq[l,o�n$�3v���p�mHr[q@s��Av��%o��(�tr6l-�%lNn�l,m!� 5 j!���Nl,r[q!%cr[o�%�. d m@s*�*p�nfoNo �(�U"Hnfq!%���q@p(��3bnfj!��%.n@q!�*�.q!�(�(%�lNn 5 �
�(�NlAr 5 � s��Am!�(%(n@q@p(�$E°rPq!%
lAm!��o���r�udl-��oe"Ho�n$�foNrPv�v���o���3bnfj!��% 5 �#u·o��(�#lNn"j!�-��v�n&%cj!���(��uËo�nfv l,mHr6l2%Hnfv#r6stq
3YswlAm@stq�l,m!��s o p�nfq4VX�fjHoKr6lNswnfq!�:.

J mHr6l s�� v n$�Nl26@s��Ns 5 ���"lKn.lAm!�F"Ho�n$�foKr[v�v���o(EXm@n�3��(6$��o(Ees���lAmHr6l�lAm!� 5 ��mHr/6fswnfo n6ukrF�Kn6u:l�3Yr[o�� 5 j!� p�rPq
5 �#p�j!�NlNnfv�s$�(�(%�lNnF�-��o�64�?��r�p¾m
r4"�"!� swp�r6lKs n@q�.�i "Ho�n$�foKr[v�v���o p�r[q
r6p�p�n@v#"!�ws*�,m
lAm@s�� 5 � %��(�Np�o�s 5 stq!�"l,m!�
r$"�"!�wswp�r6lNswnfq�9;�a�NlAoKj@p�lAjHo���s q�lK��oNv���n6ukr�v�n!%cj!����s qPl-��o�p�n@qHq!��p�lNswnfqt�tr[q!�fjHr��$��� � s * � .hR%q@p(�.r�p�nfq4VX�@j4'
oNr6lKs n@q
s���3Uo�swlNl-��q stq
lK��oNv�� n�uUlAm!� � s * �dr[q!%Çv�n!%cj!���(� r[o��)3Uo�swlNl-��q stq�l-��oNv���n6uYlAm!� "HoÃn$�foNr[v#v���o(9;�
stv#"!����v���qPlAr6lNswnfqH� rPq!�fjHr��$�%n6uXp�m@n[swp(� � EHlAm!��q�lAm!� 5 j!� s*�%o��(�U"�nfq!�Ns 5 ����u:nfo§stq46[n&BPs q!��r�����"Ho�n@p(�(�-�-�(�*nfq�l,m!�
r$"�"Ho�n!"Ho�str6l-�%v�r6p�m@s q!�(�/E&�(�KlAr 5 �ws��Am@stq!� p�nfv#v jHq@swp�r6lKs n@q�p�mHr[qHq!�(���:Ecr[q!%�E!%cjHo�stq!��lAm!�`�(+&��p�j@lKs n@q�Ecr��-�Ns��NlKs q!�
stq.o��(�wn@p�r6lNswnfq�r[q!%�p�n&��oÃp�s n@q.n�u�%cr6lAr�.

d m!���Nn6udl�3Yr[o�� 5 j!�1v�n&%��(���dr��wnfq!�`3YswlAm�r[q �(+T">��o�stv���q[l,r��Hstv#"!����v���q[l,r6lNswnfq�E[p�r��*���(%Ljen4�*�!�wswlAm � s��Z%��(�Np�o�s 5 �(%
stq .vj1jHoÃl 1 & 4@.�jen4�*�!�wswlAma%���v�nfq!�Nl,oNr6l-�(�§lAmHr6l1l,m!���Nn�u:l�3Yr[o�����q!�[stq!�(��o�stq!� 5 ��q!�QVcl-�Yn6u 5 j!�Ynfo �fr[q@s$��r6lNswnfq�p�rPq
5 ��r6p�m@s*�(64�(%t3YswlAm@nfj@lL">��o u:n@oNv�r[q@p(�F�wn$�-��r���p�nfv#"HrPo��(%(lNn�lAm!�F�Ar[v<�F%��(�Ns��fq 5 j@s��wl j!�Ks q!��lAoNr�%Hs lKs n@qHr��
v���lAm@n!%��:.&�\�-��n6u 5 j!�%nfo��fr[q@s$��r6lKs n@q.stq="HrPoNr������(�~r[q!%M%Hs��NlAo�s 5 j@l-�(% �-�&�Kl-��v��%s���%��(�Np�o�s 5 �(%�stq .vj§j � ��/2/�E
j1j � r21 @ 4@.#i���r�p�r[oKo�s���o%n6uYo��(�-��r[o�p�m�s�%���r��:EelAm!�ajen$���&�wswlAmt"!�tr6l�udnfoNv
mHr�� 5 �(��q %Hs��NlAo�s 5 j@l-�(%(lNnF�,j�"�"Hnfo�l
o��(�-��rPo�p¾m�r�lUv�nfo��*lAmHr[qa�Ks*+@l�� nPlAm!��oYjHq@s�6$��o��NswlNs��(� r[q!% �tr 5 nfoKr6lNnfo�s��(�:.

i �Nn6udl@3Yr[o � 5 j!��nfo��@r[q@s$��r6lNswnfq(mHr�� 5 �(��q-r�%Hn&"@l-�(% 5 ��i � j8i
r���lAm!� 5 r��Ns���u:n@o o �(�-��r[o�p�m�nfq�v�n&%cj!���
stq[lK��o�p�nfqHq!��p�lNswnfq#udnfoNv�r�� s��Av<�:E[stq 5 nPlAm�lAm!��i@n6udl@3Yr[o �_j§o�n[lNnPl@��"@stq!�?j§o�n$�foNrPvFE[r[q!%�lAm!�"&%nfv�r�s q)i�"���p�sWVcp
i@n6udl�3RrPo�� i%o�p�m@s lK��p�lAjHo��Lj§o�n$�foNrPvF. * sGB��(3Ys��-�$E f jHo��:B�rFi@n6udl�3Yr[o��2gEr6p�lNnfo ���dr � @ � � f i�j �\s d �Kn6u:l�3Yr[o��
��q46fsto�nfqHv<��q[l7�QP�nfo�l � s��§u:nfjHq!%��(%a��qPlNsto��(��� j�"Hnfq�r��Kn6u:l�3Yr[o�� 5 j!�bnfo��fr[q@s$��r6lKs n@q�.�gXstqHr������$E���v���o �[stq!�?�KlAr[q4'
%cr[o�%����QPEnfo�l-�/E��(+Hr[v�stq@stq!�"lKnfn$�elNn�lNn@n$�estq[l-��oÃn&"���oNr 5 s*�wswl��$E1r[o���p�nfq!�Ks*%���oÃs q!�M�Nn�u:l�3Yr[o�� 5 j!�%nfo��fr[q@s$��r6lKs n@q
r��Yl,m!� 5 r��Ns��Yudnfo7�(+�"Ho��(�-�Nstq!��s qPl-��o�p�n@qHq!��p�lNswnfq�n 5 �ws*�@r6lNswnfq!�*lNn 5 ����q@p�n@v#"Hr��-�-�(% 5 ��lAm!�e�NlAr[q!%cr[o %�.

� �"� �#�Ð	����
� ����������� )*��� ��� 	����
�������������������

R%jHo§stq$6$�(�KlNs��fr6lNswnfq�stqPlNn 
If �h3Ys����3j!�-�Uq@n[l§nfq!����lAm!���Kn6u:l�3Yr[o�� 5 j!�§p�nfq@p(�:"@l§u·o�n@v jen$���!� swlAm�E 5 j@lYr����Nne3Ys��*�
j!�-��lAm!��p�n$��� r 5 nfoNr�lNswnfq="Ho�n[lKnfp�n$�eo��:"Ho��(�-��qPlAr6lNswnfq�r[q!%
r[qHr����!�Ns��%l-��p¾mHq@s$.Hj!�(�%uËo�nfv d o��(���ws�� stq %��(6$�(�wn&"@stq!�
j!�-�,uËj!� 
�� �-�!�Nl-��v �U"���p�sWVcp�r6lNswnfq!�*udnfobl,m!� 5 j!�:. s q�lAm@s��`�-��p�lNswnfq�ED3��`V�o��NlYnfj@lK� stq!��lAm!� v�r 3 n@o .Hj!�(�NlNswnfq!�
lAmHr6l%v�n[lKs*66r6l-��nfjHo stq$6$�(�KlNs��fr6lNswnfq�E3r[q!%�lAm!��q �AjHv#v�r[o�s$�(��lAm!��v�r 3�nfo��Kl-�:"!��3�� r[o���lAr4B[stq!��lNnb"Ho�n!%cj@p(�
r[q!�-3���o��/.3i u:l-��o\lAmHr6l/E(3��h�(+�"!� r�s q s q�v�n@o��h%���lAr�s*�@lAm!�§l-��p¾mHq@swp�r��@uËoNr[v<�(3~n@o-B§udnfo3n@jHo 
�f s qPl-��o�n!"���oNr 5 s��wswl��
stq$64�(�NlNs��fr6lNswnfq�.
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R%jHo
�NlAj!%���s��Z%co�s�6$��q 5 � r[q�nN64��oNo�s�%Hstq!���$��q!��oNr��Hm$��"HnPlAm!�(�Ns���xestq�swl-�¬p�jHoKo���q[leudnfoNvHE:�Nn�u:l�3Yr[o��XstqPl-��o�p�nfqHq!��pQ'
lNswnfq#l-��p�mHq@n$�wn$�$�#"Ho�n�6fs�%��(�Yr 5 r��Ns��:E 5 j@lYq@n[l7�$��l1r*uËj!���*��r$"�"!�wswp�r 5 ��� l-��p�mHq@n$�wn$�$�$E�u:n@oXp�nfv 5 stq@stq!�?�(+@s��NlNstq!�

�f �YstqPlNn q!�(3 
�f �:]D"Ho��(�-��o�66r6lNswnfq�r[q!%�p�nfv#v jHq@swp�r6lKs n@q�n6u¬l,m!�2�-��v�rPq[lNswp ����72>�
6�?��7��Yn6u�%cr6lAr n 5 3���p�l-�bs*�

@ %



lAm!��"Ho�stv�r[o��.v�s��-�Ks q!��p�n@v#"Hnfq!��qPl:. d m@s�� m$��"Hn[l,m!�(�Ns�� 5 o�stq!�$�%lNn v�stq!%M�-�(6$��oKr����,j 5 'Ës*�K�Aj!�(�%lAmHr6l%o���.Hj@s o �
stq$64�(�NlNs��fr6lNswnfq 5 �,udnfo�� r��4��q!��oNr����Nn4� j@lKs n@q�uËoNr[v��(3bnfo-B�p�r[q 5 �e%��(�Ns��fq!�(%"r[q!%M"Ho�n�6$��q#s qM"Ho�stq@p�sG"!���$.

� iko��§lAm!��o��br 5 �NlAoNr�p�lNswnfq!�[� %cr6l,rbn 5 3���p�l-�:E�n&"���oKr6lNswnfq!�:E�"Ho�n@p(�(%cjHo��(�:E$�(64��q[l-� � lAmHr6l¬r4"�"���r[oeo��:"���r�l-�(%����
s q�E�nfoYr[o��%p�n@v�v�nfq�r6p�oÃn$�-�:E!�(+Hr[v#"!���(�Un�u°p�jHoNo ��q[l 
�f �5�

� )Yr[q �Aj@p�m.p�n@v�v�nfq�r 5 �Nl,oNr6p�lNswnfq!� 5 � j!�-�(%
lNnb"HoÃnN6@s�%���p�jHoNo���qPl��Nn6udl�3Yr[o�� stqPl-��o�p�nfqHq!��p�lKs n@q�l-��p�m4'
q@s�.Hj!�(�`3YswlAmF��q@nfj!�@ma�U"���p�sWVcp�r6lNswnfq ���(6$��oNr��$� lNn�r����wn�3¢stqPl-��o�p�nfqHq!��p�lKs n@q�n6uZ�(+fs��NlKs q!� 
�f � �

� s u¬q@n[l:E43UmHr6lh�Q"���p�sWVcp�r�������s*�blAm!�*stqPu:n@oNv�r6lNswnfq#q@n[l1p�r$"@l,jHo��(% stq#p�jHoNo���qPlh�Nn�u:l�3Yr[o��bstq[lK��o�p�nfqHq!��p�lNswnfq
v���lAm@n!%��YlAmHr6lbs��ko ��.>j@sto��(% u:nfo 
If s qPl-��o�p�n@qHq!��p�lNswnfq2�

� J mHr�l��(+@l-��q!�Nswnfq!�XlNn*p�jHoNo���qPles qPl-��o�p�n@qHq!��p�lNswnfq�l-��p�mHq@n$�wn$�$�F� �U"���p�sWVcp�r6lKs n@q!�~r[q!%��$��q!��oNr�lNswnfq v���l,m4'
n&%�� � 3Ys��*�\p�r$"@lAjHo���lAm@s��Uv�s��-�Nstq!��stqPu:n@oNv�r6lNswnfq�stqH�(+T"!�wn[swlAr 5 ����udnfoNv�r6l5�

� )Yr[q#lAm!�(�-� p�n@v�v�nfq�r 5 �NlAoKr6p�lNswnfq!�Ur[q!%F�Q"���p�sWVcp�r6lNswnfq!� 5 � j!�-�(%.lNn�%��(6$�(�wn&"�r�m@s��fm4' ���(6$�(�es qPl-��o�n!"4'
��oNr 5 s��ws l���uËoNr[v��(3bnfoKB�stqF3Um@swp�m�lNn��(+�"Ho��(�-� �=��
6����� 
�f %��(6$�(�wn&"Hv���qPl-� �

� ,Yn�3(p�r[q#lAm!��">��o u:n@oNv�r[q@p(�%o���.Hj@s o ��v���q[lK�~n�u 
�� �K�&�NlK��v�� 5 �kv�r�s qPlAr6stq!�(%�stq�r[q�stq[lK��o�p�nfqHq!��p�lNswnfq
u·oNrPv��(3bnfo-B�� s �-�Aj!�(� n�uh%Hs*�KlAo�s 5 j@lNswnfq
r6p�oÃn$�-�%q!��l@3bnfoKB$�%r[q!%"m!��lK��o�n$�$��q!��nfj!���(+!��p�j@lNswnfq="!�tr6lÃu:nfoKv��
3Ys��*� p�o���r6l-�a%Hs��U"Hr[o�swlNs��(��s q�l,m!� r$"�"HrPo���q[l�lNstv���p(�wn@pCB4��n6u*lAm!� n 5 3@��p�lK� stq(r�p�nfv#"�n$�Nswl-� 
�f E\udnfo
�(+>r[v)"!�*�$.

d m!� 5 r��Ks pe�Nl-�:"!�Ystq nfjHobstq$64�(�NlNs��fr6lNswnfq�r[o��[x

@ .�i@lAj!%����[nfn!%a�(+>r[v)"!�*�(�bn6u��(+@s��NlNstq!� 
�f �:E4� n@n&BPstq!� udnfo p�nfv�v�nfq<�(�*��v<��q[l-� lAmHr6lXp�r[q 5 �%r 5 �NlAoKr6p�l-�(%
s qPlNn r<�$��q!��oNr��3m@s��fm4' ���(6$�(�Z�Nn6udl�3Yr[o��Ur[oÃp¾m@swl-��p�lAjHo �%udnfo 
If �:.

� .:&��(6$�(�wn&"#�Q"���p�sWVcp�r6lNswnfq!� u:n@o1l,m!��%cr6l,r rPq!%L�-��v#r[q[lKs p%p�n@v#"Hnfq!��qPl-�bn6u¬l,m!�Un 5 3@��p�l-�bstq�lAm!� r 5 �KlAoNr6p�l

If uËoNr[v��(3bnfo-BDE�"Ho�n 5 r 5 ��� 5 � p�n@v 5 stq@stq!� l,m!�XudnfoNv�r��ws��Av��Xn�ucnfjHoep�jHoNo���qPl "HoÃnfp(�(�-�1v n&%��(�wstq!�23bnfo-B
� d o �(�*�ws�� � 3YswlAm�n@jHo1p�jHoKo���q[l`�Nn6udl�3Yr[o�� 5 j!�*l-��p�mHq@n$�wn$�$�=� jen$���&�wswlAm � jen4�*�!�$��q � .

%>.:&��(6$�(�wn&"(r[qHr����!�Ns�� v���lAm@n!%�� r[q!%t�$��q!��oKr6lNswnfq(v���lAm@n!%���udnfoe�(+T"!�wn[swlNstq!�(lAm!�(�K�F�U"���p�sWVcp�r6lNswnfq!�#udnfo
s qPl-��o�p�n@qHq!��p�lNswnfq�n6u 
�f �:.

& . f +�"���o�stv���qPl�3YswlAm�lAm!��q!�(3 l-��p�mHq@s$.>j!�(�/]1lAm@s��e3Ys��*����qPlAr6s��~r�%cr$"@lNstq!��lAm!�#�(+Hr[v#"!��� 
�f �F�dr���q!��pQ'
�(�-�Ar[o�� � lKn.lAm!��stq[l-��oÃp�nfqHq!��p�lNswnfq�uËoNr[v<�(3~n@o-BXEer[q!%,�Aj 5 �-��.Hj!��q[l-���O"Ho�n!%cj@p�stq!�
p�nfv 5 stq!�(% 
If ��lNn
"Ho�n�6$�Un@jHobstq[l-��oÃn&"���oNr 5 s*�wswl��1"Ho�stq@p�sG"!���(�:.

��� � � � ��� �'���!��� � ������� ��� �����(� ������� �	� ���

07�,u:n@o��#%��(�Ns��fq@stq!�ÇrH�Nn6udl@3Yr[o � r[o�p�m@swl-��p�lAjHo��#udnfo 
If stqPl-��o�n&">��oNr 5 s��wswl@�$E 3[��v j!�Kl2�(+Hr[v�stq!� p�jHoKo���q[l 
I�
�-�!�Nl-��v��1rPq!%�s�%���q[lNs u ��lAm!��sto1v#r 3�nfo3p�n@v#"Hnfq!��qPl-�:E@r6p�lNswnfq!�:E@r[q!%#�Nl,oNj@p�lAjHo��(�:. J �YmHr/6$���K�(6$��oNr��Hp�r[q!%Hs�%cr6lK�

�f �Xudnfo %���lAr6s����(%F�NlAj!%���]fl,m!�(�-�krPo��Uv�n$�Kl-���?%coKr:3*q�uËo�nfv�lAm!�`�foNr4"Hm@s p(���tr 5 r6l � � ) )YmHr$">�(� ,Ys���� E 5 ��3��
v�r/� 5 �%stq@p�nfo-"�nfoNr6lKs q!�)�-�&�Kl-��v��Yr6l � � * r��[3��(��� . d m!�(�-� 
�f �(+Hr[v#"!���(�Ur[o�� 5 ��stq!� o �(6$��o��-�`��q!�[stq!�(��o��(%�E

@�&



�wnfn!B[stq!��udnfoUrPq!%"p�r�lAr��wn$�[stq!��p�nfv�v nfq�nfoRuËo���.>j!��qPl-���.n@p�p�jHoNo�stq!� %cr6lAr)�NlAoNj@p�lAjHo �(�:Ecn 5 3@��p�l/E�"Ho�n@p(�(%cjHo��(�:E
r[q!%F�(6$��qPl-�:.
gEo�nfv lAm!�%p�r6lAr�� n4� n�u��(����v���q[lK�Ystq 
�� �-�!�Nl-��v��:E!3��%r[o��`%��QV�q@s q!��r 5 �Nl,oNr6p�lNswnfq!�blAmHr6l��-�(��v
lNn 5 �="Hn[stqPl-� n�ukp�nfv#v�nfqHr��wswl���r[q!%�lAm@j!��p�r[qt�-��o 6$�"r��a"Hn[stqPl-� n�u r 5 �NlAoNr�p�lNswnfq u:n@o�stq[l-��oÃp�nfqHq!��p�lNswnfq�E
p�n$���tr 5 n@oNr6lNswnfq�EEr[q!%�stq[lK��o�n&"���oKr 5 s�� swl��.stq�r 
If .

��� � � � � 
 �() ��� ������� � 	��  ���� ��� �!��	 ��� 	���� � � 
 		�

J �1r[o �h%��(6$�(�wn&"@stq!� r�"Ho�nPlNn[l��T">�¬n�u�r��Ks v)"!�*���(6$��qPl�' 5 r��K�(%2�Nstv�j!�tr6lNswnfq��K�&�NlK��vFEJr��¬r�6$��m@swp(���§u:nfo\v�n&%��(�wstq!�
lAm!���Nn6udl�3Yr[o��~rPo�p¾m@swl-��p�l,jHo��(�Z��v���o��[stq!�Ðu·o�n@v �Nl,j!%�� n6uElAm!�bn[lAm!��oZ"Hr[o�lKs p�j!�tr[o 
If 9;�Z%��(6$�(�wn&">�(%L3YswlAm@stq�l,m@s*�
"Ho�n$�@oNr[vFEEstq p�nfn&">��oNr6lNswnfq 3YswlAm
l,m@n$�-��n[l,m!��o*l-��r[v��:.aR%jHo��QPEnfo�l23 s*������qPlAr6s��h��qHmHr[q@p�stq!��lAm!�#�Kn6u:l�3Yr[o��
5 j!� v�n!%��(�YlNn�stq@p(�tj!%��=%Hnfv�r�s q(v n&%��(�wstq!�<rPq!%O�Nstv�j!�tr6lNswnfqt�tr[q!�@jHr��$�(�:EZ�Kn
lAmHr6l�3��.v�r/�=�NlAj!%��(m@n�3
lNn.v�n4�Nl��QP���p�lNs�6$�(���Ço �(� r�l-��l�3bnL%Hs��U"Hr[oKr6l-� r$"�"!�wswp�r6lNswnfq(v n&%��(���:.)g�o�nfv lAmHr6l��K��l n6uYo��(�tr6lNswnfq!�:E 3[�)3Ys��*�
%���v�nfq!�KlAoNr6l-��m@n�3 lAm!�.oNjHq�lKs v<��s qPl-��o uËr6p�stq!�(v���p¾mHrPq@s*�,v���p�r[q 5 �b�$��q!��oNr�l-�(%�r[j@lNnfv#r6lNswp�r������$E 5 r��K�(%
j�"Hn@q�nfjHo��(+@s��NlNstq!�a�Nn6udl@3Yr[o ��"Hr6p(B�r��[stq!��l-��p�mHq@n$�wn$�$�$.

R%q!��n6uYnfjHoe�[nfr���� s���lNn �*��l 
�f 5 j@s���%���o���j!�-��i"& * ��lNn1"HoÃnfv�n[l-�)�AmHr[o�stq!�"rPq!%<o���j!�K�$.�ikq@nPlAm!��oe�[nfr��
s��%lNn m!�(�G"="Hr[oÃlNswp�s "HrPq[l-��%Hs��Np�n�6$��o p�nfv�v nfqHr��wswlNs��(� 5 ��l�3��(��q�l,m!��s o 
�f �`3Um@swp�m"v s*�@m[l%q@n[l*n[lAm!��o�3Ys��-� 5 �
r$"�"Hr[o ��q[l73YswlAm@nfj@lYr�o�s��[nfo�nfj!�br[o�p�m@swl-��p�lAjHoNr��3r[qHr��*�!�Ns��:.Xi`�Yr o��(�,j!� l n6u3nfjHo7�QP�nfo�lK�:E 
If 5 j@s��*%���o ��3Ys���� 5 �
r 5 ��� lKn j!�-�%i"& * �:EX"Ho�n@v�n[lNstq!�#�AmHrPo�stq!�XEco���j!�-� rPq!%.stq[lK��o�n&"���oKr6lNswnfq 5 ��l�3[�(��q�l,m!��%Hnfv�r6stq!�:.

R%jHo%stq@swlNstr��bstq$64�(�NlNs��fr6lNswnfq n6ublAm@s�� lK��p¾mHq@n$�wn$�4�$E¬r[q!%Çm!��q@p(��swl-�?"HoÃnfn6u 'Ën6u ' %���v�nfq!�Nl,oNr6lNswnfq!�:E 3Ys���� 5 �F"���o@'
udnfoNv��(% 5 ��l�3��(��q�l�3bn��Nswl-�(�Yr��to���r�%���stq@p�nfo-"�nfoNr6lNstq!� 
�f l-��p¾mHq@n4� n4�$�$E@lAm!�+�*q@s�6$��o��Nswl���n6u � nfoÃlAm�)Yr[oÃn$�ws qHr
r6l�)YmHr$">�(� , s*���br[q!%�lAm!� � r/6Jr�� � �(�K��r[o�p�m * r 5 �:.9,*r:6@stq!��l�3~na"Ho��(6fswnfj!�K�*� %Hs*� 3 n[stqPl%uËr6p�s��ws lKs*�(��r/6Jr�s*�tr 5 ���
3Ys����Z��qHr 5 ����j!�UlNn)%Hn v�n@o�� lAmHrPq93Nj!�Nl��Nstv�j!�tr6l-��nfjHo*r 5 s�� swl��.stqPl-��o�p�nfqHq!��p�l 
�� �-�&�Kl-��v��buËo�nfv v�j!� lKs "!���

�f �:.
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s q�r[q@n[lAm!��o �Nn6udl@3Yr[o �3p�nfqPl-�(+flh�dv n&%cj!���~o �Q' ��q!�[stq!�(��o�stq!� � E[l,m!�
V�o��Nl¬r[j@l,m@nfoEmHr���%��(�Ns��fq!�(%�r��-��v sv' rPj@lNnfv�r6lK�(%
udnfoNv�r��
�U">��p�svVcp�r�lNswnfq=�(+@lAoNr�p�lNswnfq
v���lAm@n!%�E3r[q!% 5 n[lAm�r[j@lAm@n@o�� mHr/6$��o���p(��q[lK�*� 5 �(�fjHqÇr 3�n[stqPl2"Ho�nfn�u 'Ën6u '
p�nfq@p(�:"@lbstv#"!����v���qPlAr6lNswnfq�n6uelAm@s��~lK��p¾mHq@n$�wn$�4�$. )Yr������(% s & d iM� s q[l-��oKr6p�lNs�6$� &���o�s�66r6lNswnfq�n6u d oNr6p(��i�"���p(� � E
lAm!��l-��p¾mHq@s$.Hj!�(� r[o�� 5 r��-�(%.n@q�lAm!�Ðu:nfoKv�r����U">��p�sWVcp�r6lNswnfq
v���l,m@n&%�n6u 
6����>5����%��QV�q!�(% 5 �bjXr[oNqHr��/. �Ðs*64��q
lAm!�F"Hr[o�lNswp�j!�tr[o��,j@s l,r 5 s�� swl��(n6uYlAoNr�p(�L�U">��p(��lNn�n 5 3���p�l�'Ënfo�s���qPl-�(%��(64��q[l�' 5 r��-�(%t%��(�Ns��fq!�:E1rPq!%t�[s�6$��q
l,mHr6l
nfq!��v�r 3 nfo r��U"���p�l�n6u 
�f �%lAmHr6l%v�j!�Nl 5 � r�%�%��(% lNn n@jHo`�Nn6udl@3Yr[o �%s qPl-��o�p�n@qHq!��p�lNswnfq�l-��p�mHq@n$�wn$�$��s*�%l,m!�
v�r[qHr��$��v���qPl n6uYn 5 3���p�l r�p�lNswnfq!��r[q!%=�-��v�rPq[lNswp(�:E 3[�)�(+T">��p�l l,m!� "Ho�stq@p�sG"!���(� r�l23bnfo-B�stq s & d i lNn 5 �
r$"�"!�wswp�r 5 ��� lNn�lNne�U"���p�sWVcp�r6lKs n@q.r[q!%a6$��o�sWVcp�r6lNswnfq�q!�(�(%�� s q�l,m@s*� 
�f "Ho�n�3���p�l:. J �*lAm!��o��,udnfo��*n�P���obr 5 o�s��,u
�(+�"!� rPqHr6lNswnfq�n�u s & d i�.

��n4�Nl��(+@s��NlNstq!�F�Nn6udl�3Yr[o����-�!�Nl-��v��*mHr:64� 5 �(��q %��(6$�(�wn&">�(%=3YswlAm@nfj@l%j!�Nstq!��udnfoNv�r��ev���lAm@n!%��:. J m!��q.q!�(3
�-�!�Nl-��v���r[o ��p�nfq!�NlAoNj@p�lK�(%t3YswlAm u:n@oNv�r��Yv���lAm@n!%��:E§swl�s��#%Hs � p�j!�wl lNn s q@p�n@o-"HnfoKr6l-�F�Aj@p�m,�(+fs��NlKs q!��p�n!%��
5 ��p�rPj!�-�Yn6uElAm!���tr6p(B%n6uEp�nfv#"Hr6lNs 5 ���`�U"���p�sWVcp�r6lNswnfq!�/. J �UmHr/6$��%��(6$�(�wn&">�(% r*l-��p�mHq@s$.>j!�$E@p�r������(% s & d iF� s q4'
l-��oNr�p�lNs�6$��&���o�s�6Jr6lKs n@q�n6u d oNr6p(�2i�">��p(� � E@udnfo�%���oÃs*6@stq!� jXrPoNqHr��:9@lAoNr�p(���U"���p�sWVcp�r6lNswnfq!� .v0br$jXr � /�E&jXr J r2/2154
uËo�nfv �(+fs��NlNstq!�(p�n!%��
v�n&%cj!���(�:. d m!�
v���l,m@n&%-n6u2�(+fl,oNr6p�lNswnfq-stq$6Pn$��6$�(� 5 oÃnN3\�Nstq!��r�udnfoNv�r��Uv�n!%��(�Un6u

@ �



lAm!�e�-�&�Kl-��v lKn#%��(6$�(�wn&"�r[qF�(+�"���oÃs*��qPlNstr��7�-��q!�-�%udnfo lAm!� 5 ��mHr/6fswnfo n6u1lAm!��v�n&%cj!���$E:/-�@j!�(�-�Nstq!��(.r�p�r[q!%HsW'
%cr6l-�e�U"���p�sWVcp�r6lKs n@q�E°rPq!%FV�qHr������$E¬r[j@lKnfv�r6l-�(% 6$��o�sWVcp�r6lNswnfq�lAmHr�lUlAm!� /-�@j!�(�-� (�s��%p�nfoNo ��p�lYudnfo lAm!���-�&�Kl-��v
6@s r�v n&%��(�Xp�m!��pCBPstq!�X. s l-��oNr�lNswnfq�n6u1lAm!��l-��p�mHq@s�.Hj!� 5 j@s���%���r�p�n$���*��p�lKs n@q�n6u~l,oNr6p(�2�Q"���p�sWVcp�r6lNswnfq!��udnfoYl,m!�
v�n!%cj!���$.

�\�Ar��$��i@p(��qHr[o�swn � J ��r��-�AjHv���lAmHr6lUr)�Nn6udl�3Yr[o��`%��(6$�(�wn&"���o%mHr��%r��Nn�u:l�3Yr[o��%v�n!%cj!�*�b�Fn 5 3@��p�l � nfq.mHrPq!%
r[q!% q!�(�(%��blNn2"HoÃn&%cj@p(�*lAoNr6p(�\�U"���p�sWVcp�r6lNswnfq!�Ru:nfoeswl:. d m!���$��q!��oNr��Hnfj@l-�wstq!�%n6u�nfjHo§r$"�"Ho�nfr�p¾m�s��br��Xudn$���wnN3\��x

� p�nfq!�NlAoNj@p�lbr[q#n&"���oNr�lNswnfqHr��3v�n!%��(� � d o��(���ws�� � n6uelAm!�kv n&%cj!���%stq�p�nfqPl-�(+flbn6u3swl-�Uj!�,r��$�$][l,m@s*� s q46[n$��6$�(�
v�n&%��(�wstq!� q@nPlXnfq!��� lAm!���Kn6u:l�3Yr[o��Xn�uclAm!�Uv�n!%cj!���Yswl-�-�(� u E 5 j@l1r����Nn r`3bnfo-BPstq!���-�&�Kl-��v �:nfq!� 5 �(�ws��(6$�(%
lNn�u·jHq@p�lNswnfq p�nfoNo���p�lK�*� � stqF3*m@s p�m�l,m!� v�n!%cj!��� s�����v 5 �(%�%��(%�]

� j!�-� lAm!���-�!�Nl-��v v�n&%��(�elNna%��(�Np�o�s 5 �M� ��qfjHv<��oNr6l-�$ED�(+&��v)"!� s u � � ���(�fr��¬lAoKr6p(�(�Un�u1n&"���oNr�lNswnfq�stq46[nfp�rN'
lNswnfq!�Ur6lYl,m!� v�n&%cj!���$9;�*stq[lK��o u·r�p(�$]

� �(+T"!�wnfo��blAm!�Yv�n!%��(�Hj!�Nstq!� r d o��(���ws�� 5 o�n�3��Ks q!�*stq[lK��o u·r�p(�$]$�fr6stq�r[q�stq[l,j@s lKs*64�1u �(�(�@udnfo3l,m!�[���(�fr��flAoKr6p(�(�
u·o�n@v
lAm@s���v�r[q@jHr������
p�nfqPlAo�n$�����(%t�Nstv�j!� r�lNswnfq(r[q!% u·o�n@v �wnfn!B[stq!��udnfo2"Hr�lNl-��oNq!��s q�l,m!�#�$��q!��oNr6lK�(%
�Ar[v#"!���%lAoNr�p(�(�:]

� �(+T"Ho��(�K� rF�,j!�U"���p�l-�(%�lAoNr�p(�<"Hr�lNl-��oNq�stq�l,m!� ) d * � l-��v#"�nfoNr��Z�wn$�[swpa�tr[q!�fjHr��$�$]elAm@s����Nl-�:" s*� 5 �(�Nl
p¾mHr[oKr6p�l-��o�s$�(�(%�r��~v�r4B[stq!��r[q /-�(%cj@p�r6l-�(%a�fj!�(�-� (�r6lbr�p�r[q!%Hs�%cr6l-�*lAoNr6p(�`�U"���p$E!3Um!��o �Unfq!�$9 �[�(%cj@p�rN'
lNswnfq�p�nfv��(�buËo�nfv 5 o�n�3��Nstq!� r[q!%F�(+Hr[v#"!���2�4��q!��oNr6lNswnfqF"HmHr��K�(�:]

� j!�-�kr	) d * � v�n!%��(�Ep¾m!��p(B[stq!� r��*�Pnfo�swlAmHv lNn�6$��oÃs u ��lAm!�%p�rPq!%Hs*%cr�l-���U"���p$]�lAm@s����Nl-�:"a3Ys����3l-�(���Es u°l,m!�
) � * � udnfoNv�j!�tr��(+�"Ho��(�-�Nstq!��lAm!�%lAoNr�p(�2"Ho�n&"���oÃl@��m@n$��%��*nfq�lAm!���-�!�Nl-��v v n&%��(�3n@oYq@n[l:]

� 5 j@s*��% j�"�r p�n$���*��p�lKs n@q�n6u�6Jr��ws�%S�U"���p�sWVcp�r6lNswnfq!�M6@str(swl-��oNr6lKs n@q�n�u lAm@s��b�(+�"!�wnfoNr6lKs n@q�n�6$��o v#r[q$�
p�r[q!%Hs�%cr6l-�2�Q"���p(�:]

� s lK��oNr6l-�§lAm!�(�-�h�Kl-�:"!�Xn�6$��o��-�(6$��oKr��>j!�,r��$�~v n&%��(���:]PlAm!�h�[n@r��[s��XlNn%v�n&%��(�!��q@nfj!�fme�-�!�Nl-��v<����v#"!�wn��fstq!�
lAm!�"v�n!%cj!����lNn=�(+�"!� n@o��
r
p�nfv)"Ho���m!��q!�Ns�6$�M�-��l�n6u v�n!%cj!�*� 5 ��mHr:6@swnfo���r[q!%�lAm!��o�� 5 �(p�r$"@lAjHo���r
p�nfv#"!����l-���-��l§n6u¬lAoNr�p(���U">��p(�:]@udnfo1re�U">��p�str���"HjHo-"�n$�-� v�n!%cj!���$EHnfq!�`�-�&�Kl-��v v�r/��u·j!�����a�(+&��o�p�s��-�%swl-�
n&"���oNr�lNswnfq!�:]8udnfoUr�v�nfo �2�$��q!��oNr��°v�n!%cj!���1� �$.;�D.GEcra%cr6lAr)�NlAoKj@p�lAjHo��2�wsGB�� r 5 'ËlAo��(� � swl%s����*�(�K�2�wsGB��(���
lAmHr6lYr��Nstq!�$�����-�!�Nl-��v^3Ys������(+!��o�p�s��-� r��*�eswl-�Yn&">��oNr6lNswnfq!�Ru·j!�����$.

s & d i�s*�*lAm!� jHq@swnfq�n6u¬l,mHo��(� v�r�s q�lK��p¾mHq@n$�wn$�Ps*�(��x

@ . d � i+) f i�j f )�iEx d m!�Xs*%���r*n�uT�U">��p�s uc�@stq!� v�n!%cj!��� 5 ��mHr/6fswnfo 5 �`%��(�Np�o�s 5 stq!� l,m!�h���(�fr��$�K��.>j!��q@p(�(�Xn6u
�(6$��q[lK�1r6lXswl-�1stqPl-��o uËr6p(��3Yr��
V�o��NlZ�Ps*64��q 5 �#0br[o�l,j!�-�-�:B rPq!%LjXr[oNqHr���.W0~r4jXr � /�E�jXr J r2/ 154@. , n�P�v�rPq
r[q!%1iHq@n!%��foNr��K��"Ho�n!%cj@p(�(% r#m!��jHo�s��NlNswp�udnfobp�nfv#"!����l-��r[q!%.p�n@q!�Ns��Nl-��qPl��-��lK�Yn6uh�U">��p(� . , n&iHq0/2/ 4@.Xi
v�n&%HsWVX�(%k"Ho��(%Hswp�r6l-�.p�r�� p�j!�tj!��s���j!�-�(%(lNn=�(+�"Ho��(�-�#66r��ws�% �K��.>j!��q@p(�(��n6u v�n&%cj!����n&"���oNr�lNswnfq!�:]§udnfo
�(+>r[v)"!�*�$E�lAm!� lAoKr6p(���Q"���p

±K|>{@zf���@���§¦¾�@² ±��¬±��E²�®f®����¬±��b}d�@����¡1±��@²f²-²
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u:nfo§r��Nl,r6pCBe�Nl,r6l-�(�1l,mHr6l1swlYs��Yr���3Yr:�!�h���(�fr���lKn r$"�">��q!%�lAm!�+(!"Hj!�Am�(�n&"���oNr�lNswnfq�lKn re���(�fr��X�K��.>j!��q@p(�
n6u¬n&">��oNr6lNswnfq!�:.

� . d ��f *6* s i �bR"& f * iEx d m!� d o �(�*�ws��*udnfoNv�r��ws��Av$.Wi@l-g�j0/21>ETi@lKg�j01��[r>ETi@lKg�j01�� 5 4¬r 5 n�6$�%s��Uj!�-�(%"r��Ur
v�n&%��(�en6u�"Hr[oNr������(�h"Ho�n$�foKr[v l,mHo���r�%��%n6u1p�nfqPlAo�n4�cE3rPq!% r 5 oÃnN3\�-��oYs��2"Ho�n�6@s�%��(%
lNn�r���� n�3 lAm!��j!�-��o
lNn��(+T"!�wnfo���lAm!�2"Hn4�-�Ns 5 ���?�(+!��p�j@lNswnfq!�%n6uXr#"Ho�n$�foKr[v u:nfo_3Um@swp¾m lAoNr6p(���U">��p(�krPo�� 5 ��stq!�a%���o�s�6$�(%�.

%>. �bR"& f * ) , f ) � s � ��x )��tr[o-B���mHr��`%��(6$�(�wn&">�(%Çr[q�r����[nfo�swlAmHv<�Yudnfo\%���l-��oNv�stq@stq!�b�5� p�s���qPl-����s uYr
"Ho�n&"���oÃl@�#s q�r�l-��v#"�nfoNr����wn$�[swp�q@n[lAr6lNswnfq=� ) d * � � s��YlAoKj!�%nfq�r[q�r[qHq@n[l,r6l-�(%)V�q@s lK�2�NlAr�l-� v�r6p�m@stq!�
. )�� f i0/ 8 4@. )Yr������(% (fv�n!%��(�ep¾m!��p(B[stq!��(DE�3[��mHr/6$�2�Am@n�3��(%"m@n�3�lNn�r$"�"!���.lAm@s���3bnfo-B#lNnFj
��lAo�s¬q!��l-�
u:nfo76$��oÃs u �@s q!�#lAm!�%lAoNr6p(�2"HoÃn&"���o�lKs*�(� n6u d o��(��� s�� v�n!%��(��� .Wi@l-g � 1 � 4�. d n j!�K� lAm@s���3bnfo-B s q s & d i�E�3��
�Nstv#"!���=�(+T"Ho �(�-�%p�r[q!%Hs�%cr6l-��lAoNr6p(���U">��p(��s q ) d * � r[q!%�j!�-��lAm!� v n&%��(�§p¾m!��p(B���o*lNnF%���l-��oKv�stq!� s u
lAm!��($�fj!�(�-� (�s��Yp�nfoNo���p�l nfoYq@n[lYn@q�lAm!� d o �(�*�ws�� v�n!%��(�3n6uXlAm!�2"Ho�n$�@oNr[v jHq!%���o��KlAj!%��$.

��� � � ��
���	 ��) � � 
 �
���!	���� � ��� � 
���� # 	�
 � 
�� � � � � � # 	 
 � ��� �

J �F3Ys������Nl,j!%��<m@n�3 lAm!�a��v���o��[stq!��"Ho�nPlNn[l��T"@stq!��l-��p�mHq@n$�wn$�[s��(��p�r[q 5 ��q!�QVcl 
�f 5 j@s���%���o��:. s u%lAm!� stq4'
l-��o�p�n@qHq!��p�lNswnfq�uËoNr[v��(3bnfo-B�rPq!% v<��p¾mHr[q@s��Av<�%uËo�nfv lAm!�#"Ho�swnfo �Nl-�:"M"Ho�n�6fs�%�� rPq$� �*�(64��oNr��$��r6l r���� E3l,m!��q
swl��Am@nfj!��% 5 �L�(6@s�%���q[l�stq lAm!�#�(+@l-��q[l�lNnb3*m@s p�m�v�n&%���oKq�"Ho�nPlNn[l��T"@stq!�b"HoNr�p�lNswp(�(� p�rPq 5 �L��v#"!�wn��$�(%�nfq
lNn&"�n�u°lAm!�Ðu·oKr[v��(3bnfo-BD. J ��s qPl-��q!%�lNn#�(6Jr�� jHr�l-��lAm!���Ar/6fstq!�$�#�dr[q!%�stv#"HoÃnN64��v���q[l*stq;.HjHr��wswl@� � r/P�nfo %��(%
lAm!��%��(6$�(�wn&">��o��Yn6uXr 
�f 3*m@n j@lKs*�ws$�(� n@jHobstq[l-��oÃp�nfqHq!��p�lNswnfq�v���p�mHr[q@s��Av��YlKn2V�o �NlYv�n&%��(�er[q!% "HoÃn[lNn[l���"��
lAm!��stoe%��(�Ns��fq�. s q=�Nn@v���p�r��-�(�/E�3�� 5 �(�ws*�(64�.nfjHoÐs qPl-��o�p�n@qHq!��p�lNswnfq�uËoNr[v<�(3~n@o-BF3Ys�������qHr 5 ���b"Ho�n[lNnPl@��"@stq!�
r6p�lNs�6@swlNs��(�UlAmHr�l�3bnfj!��%.q@n[l 5 ��"Hn$�K�Ns 5 �*��r6l*r�����3YswlAm@nfj@lYn@jHoYv���p�mHr[q@s��Av��:.

d m!�.r$"�"HoÃnfr6p�m=3Ys���� 5 ��lNn"o���l,jHoNq�lNn.l,m!�F�(+>r[v)"!�*�F�K�&�NlK��v����NlAj!%Hs��(%(stq,�Nl-�:"�nfq!�$. J �F3 s*����%��(64�(� n!"
�-�(6$��oKr��Xstq[l-��o �(�NlNstq!�
q!�(3 �K�&�NlK��v p�nfq@p(�:"@l-��lAmHr6l%p�r[q 5 ��n 5 lAr�s q!�(% 5 �"stqPl-��o�n&">��oNr6lNswnfq n6uYlAm!��nfo�s��[stqHr��
�(+Hr[v#"!��� 
�� �-�!�Nl-��v��/Efr[q!%�3Ys����ElAm!��q�j!�-�Yl,m!�Rv<��lAm@n&%��7%��(6$�(�wn&"��(%�stq#�Kl-�:"!�Xl�3~n%r[q!%�l,mHo��(�YlNn��$��q!��oKr6l-�
r$"�"Ho�n!"Ho�str6l-��stqPl-��o�p�nfqHq!��p�lNswnfq,�Q"���p�sWVcp�r6lNswnfq!�:. d m!��v�n!%HsvVX�(%,�(+Hr[v#"!���(�#3Ys����blAm!��q 5 ��stq[lK��o�p�nfqHq!��p�l-�(%
r[q!%�l-�(�Kl-�(%�u:n@o 5 n[l,ma� n4�[swp�r��3uËjHq@p�lNswnfq�r[q!%b"���o udnfoNv#r[q@p(�$.

J �e3Ys��*�eu �(�(% 5 r6p(B�s qPudnfoNv#r6lNswnfq u·oÃnfv lAm!�(�-���(+�"���o�stv���qPl-�%stqPlNn v n&%HsWVcp�r6lNswnfq!�%n�u1lAm!��s qPl-��o�n!"���oNr 5 s��wswl��
uËoNr[v��(3bnfo-B<%��(�Ns��fq.r[q!%�n!"���oNr6lKs n@q!�:Ecr��Ur4"�"Ho�n&"Ho�str6l-�$.
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R%jHo s q46$�(�NlKs*�@r6lNswnfq�stq�q@n[lUq!��r[o�����p�nfv)"!�*��lK�$E 5 j@lbuËo�nfv nfjHobstq@swlNstr����KlAj!%��F3�� r[o�����q@p�nfjHoNr��$�(%.lAmHr�l~l,m!�
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�tr 5 n@oNr6lNswnfq "Ho�n[lNn@p�n$�3o��:"Ho��(�-��qPlAr6lKs n@q.r[q!%.r[qHr��*�!�Ns�� �fs�������r�%Hstq!�.j!�YlNn�r��-�!�Nl-��v udnfobp�nfv 5 stq@stq!�L�(+@s��NlNstq!�
6@s oÃlAjHr��~o ��r��ws l��,�-�!�Nl-��v���s qPlNn
q!�(38�-�!�Nl-��v��e3YswlAmÇq!�(3 uËjHq@p�lNswnfqHr��wswl��$. d m!� p�n@v 5 stqHr6lKs n@q
lAr4B��(�?"!�tr6p(�
3YswlAm@stq�r#u·oNrPv��(3bnfo-B�n6ubp�nfv�v�nfq�r 5 �KlAoNr6p�lNswnfq!� rPq!%
p�nfv�v�n@q!�*�M�U">��p�sWVX�(% 5 ��mHr/6fswnfo � p�r������(%<r ���?�5
6���� 
��72���?����7289��72
¬l,mHr6lYstq@p(�tj!%��(�?%��(�Kp�o�sG"@lNswnfq!�%n6uZ%cr6lAr��AmHrPo�stq!� r[q!%�p�n$���tr 5 nfoKr6lNswnfq�p�nfq!�NlAoKr6stq[l-�*r[v�nfq!��l,m!�
6JrPo�swnfj!� 
�� ��q[lKs lKs*�(��"Hr[o�lKs p�sG"Hr6lKs q!��p�n@n&"���oNr�lNs�6$�(���$. d m!�(�K���U"���p(�UrPo�� v�n!%HsvVcp�r�lNswnfq!�Un�u¬lAm!��%cr6lAr�lAoKr[q!��'
udnfoNv�r6lKs n@q#%��(�Np�oÃs "@lKs n@q!�*u:nfjHq!%�stq lAm!�?jen$���!�ws l,mF�Nn6udl�3Yr[o�� 5 j!�:]>�Nstq@p(� l,m!�(� v�j!�NlUq@nPl~n@q!�*�F��q@p�n!%��2%cr�lAr
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udnfoNv�r6l/E 5 j@l�n&">��oNr6lNswnfqHr�� 5 ��mHr/6fswnfo�r��?3��(��� E1l,m!�F�U"���p�sWVcp�r6lNswnfq!��o��(�-��v 5 ����lAm!��p�n$���tr 5 nfoNr6lNs�6$�b"HoÃnfp(�(�-�
%��(�Np�o�sG"@lNswnfq!�*udnfjHq!%�stq d o��(���ws�� m$��"���o-"HoÃn$�foNr[v<�:.

J m@s��*��l,m!� "Ho�n�3@��p�l%s��#"Ho�n!%cj@p�stq!�ÇrF3bnfo-BPstq!�="Ho�nfn�u 'Ën6u '@"Ho�stq@p�sG"!���1"Ho�n[lKn[l��T">� 
�f E
��.HjHr������Çr���6Jr��tjHr 5 ���
3Ys���� 5 �
l,m!� 5 n!%���n6u nfo��@r[q@s$��s q!�O"HoÃs q@p�sG"!���(�=3��.s�%���qPlNs uc��stq-nfjHoa�NlAj!%��(n�u p�jHoNo���qPl 
I� 3bnfo-BD. J �
�(+�"���p�l�lAm!�L"Ho�n�3@��p�l%lKn"o��(�Aj!�wl�s q�r[q�stqPl-�(������p�lAjHr��§u·oKr[v��(3bnfo-B lAmHr6l�3Ys������[s�6$�#%��(6$�(�wn&">��o���lAm!�#���(6$��oNr��4�
lNn o ��j!�-�2"Hr��Nl 
�� �-�!�Nl-��v<�Ur���3��(���3lNn�p�n@oNo���p�l-����nfo��fr[q@s$�(� q!�(3 
I� �-�!�Nl-��v��§udnfo��Av nfn[l,m r[q!% �5� p�s���q[l
stq[lK��o�n&"���oKr 5 s�� swl��$.
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d m!�%r[j@lAm@nfo �[3bnfj!��%F�wsGB��%lNn�r6p(Bfq@n�3����(%��$�`�-�(6$��oKr��cstq!%Hs�6fs�%cjHr�� �%lAmHr6l~mHr/6$�*p�nfqPlAo�s 5 j@l-�(%�stqa6JrPo�swnfj!��3Yr/�&�
lNn�nfjHo s*%���r��:. � swp�mHr[o�%=gEjHoNj@lAr�E�n6u d �(+Hr��*i�� � �Uq@s�6$��o��Ks l��$E�3Yr��*p�n�' %��(6$�(�wn&">��o`3YswlAm�lAm!��V�o��Klkr[j@l,m@nfo
n6uXlAm!� d o��(���ws�� p�n$���tr 5 n@oNr6lNs�6$��v�n!%��(��%��(�Kp�o�s 5 �(%�stq.l,m@s*�2"Hr4"���o(. J ��r����Nn�lAmHr[q�B * r[oKo�� i@p�m@j!��lNl-�$E8n6u°l,m!�
� r:66r�� � �(�-��r[o�p�m * r 5 Eeudnfo��-�(64��oNr��1p�n@q$6$��o �Ar6lNswnfq!��lAmHr6l�m!�(�G"��(%(lNn�p(�tr[o�s u �=�Nnfv���q@n[lNswnfq!��r 5 nfj@l 
�� �:E
r[q!%�udnfobstqPudnfoNv�r6lKs n@q�r 5 nfj@l p�jHoNo���qPl�3bnfo-B#s q lAm!�`VX�(��%�.
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.v0br$jXr � /54 �\�Nstq!��i`�-�-��o�lNswnfq!�%r 5 nfj@l d oNr6p(�(�*lNn J o�swl-� i 5 �NlAoNr�p�lIi�">��p�svVcp�r�lNswnfq!�%udnfo�i@n6udl�3Yr[o�� ��n!%cj!���(�:.
J .�0br[o�l,j!�-�-�:B.rPq!% &#. * .�jXr[oNqHr��:.?j§o�n@p(�(�(%Hs q!�4� n�u~lAm!�#i!��p�nfq!%*)bnfqPu ��o���q@p(��nfq f jHo�n&"���rPq
)Rnfn&">��oNr6lNswnfq�stq s qPudnfoNv�r6lKs p(�/EXi�"Ho�stq!�$��ou' 
 ��o��tr��DE � �(3 # n@o-BXE @ 1 � /�E�"�"�. @�@�@ ' @ %���.

.v0 & J / 154l0br[o 5 r6p�p�s E � .GE &#. &%n@j 5 �*�(%cr/�$E�)�. J ��stq!�NlKnfp(B
r[q!% � . J stq!�X.�&��(6$�(�wn&"@stq!�
r$"�"!�wswp�r6lNswnfq!��udnfo
m!��lK��o�n$�$��q!��nfj!�Yv�r�p¾m@stq!� q!��l�3bnfo-B4��x d m!�+& jHoKoNre��q$6@sto�nfqHv���qPl:. ����8 � ��
6�?7���� 6���
6��8 �(E!6[n$� . � E
"�"�. � ' % � .

. )�� f i0/ 8 4~i%j@lNnfv#r6lNswp#6$��o�sWVcp�r6lKs n@q
n6u�V�q@swl-�Q' �Nl,r6l-��p�nfq@p�jHoKo���q[l��-�!�Nl-��v<� j!�Nstq!�"lK��v#"HnfoKr��h�wn$�[swpa�U"���p�sWV�'
p�r�lNswnfq!�:. f . )_� rPo-B��$E f . f v���o �Nnfq�r[q!%(i?.7i@s*�Kl-�tr�.�� ��� � ����7�����>�
6����7�� ��7
	 ��� ������8989�?7��
� ��7������������ ��7���� 6���
6��8 �(E /Hx � & & � �28 %�E @ 12/ 8 .

.;gEj�i@l /2154 j§o�n$�foKr[v�v�r 5 ��� 5 oÃnN3\�Nstq!�b�-��v�rPq[lNswp(��stq d o��(��� s��:. � .�g�jHoKj@lAr.r[q!%tj
.�i@lNnPlNl-�:. s q�
�6��2���5
6��� 

� ��� 	:� ��> �5�����?7����CE!"Hr��$�(� � � � & � .\i+) � E � �(3 # nfo-BDE � n�6$��v 5 ��o @ 12/21>.

. ,*r �bi0/ /54 � . ,*r/�$�(�:E�i�. �.r[q43���s*����o(E%r[q!% � .�i@p�m!� swp�m[lKs q!�D. i �Nstv#"!���=�-�!�Nl-��v udnfo#p�nfq!�NlAoKj@p�lNstq!�t%Hs*� '
l,o�s 5 j@l-�(%�EXv�s�+&�(%!' �tr[q!�fjHr��$�b"Ho�n$�foKr[v��:.�� � ��
6
�������	:����>�
6��> �;��7���� � � ���5����72>5�:E�6Pn$� . @ /�E�� � j!���
@ 12/2/ � E!"�"�. 8 & @ ' 8 ���>.

. ,*r � n7/ 8 4 � . ,*r 5 ��oNv#r[qHq�E"&#. � n[lQB[stq�. � rPq!%cr�� uÃxOi@n�u:l�3Yr[o�� &��(6$�(�wn&"Hv���qPl f q46@s oÃnfqHv���qPl-�:. � �����
� ����7�����>�
6����7�����7�� ���=
6
�������� 7�����72�5���5�?7��!E$6[n$� . @ � E[q@nX. @ � EX��&���p(��v 5 ��o @ 12/ 8 � E�"�"�. @�@�@ � ' @�@ � � .

. , n&iHq0/2/54 d oNr6p(��i�"���p�sWVcp�r6lNswnfq!��x �F��lAm@n!%Hn$�wn$�$��r[q!% � n&%��(���:.4&#. , n�P�v#r[q.r[q!% � .�iHq@n!%��foNr��-�/. s f7fhf
d oNr[q!�,r6p�lNswnfq!�YnfqFi@n�u:l�3Yr[o�� f q!�[stq!�(��o�stq!�XE @�& �!1 � E�i!�:"@l-��v 5 ��o @ 12/2/�E�"�"�. @ � & %/' @ � � � .
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. � n � d / � 4 � . � nfq!�(�/E � . � r��Am@s�%"r[q!% � . d m@nfv#"!�Knfq�. �.r�lNp¾mHv#r$B���o�xei%q s qPl-��o uËr6p(�2i�"���p�sWVcp�r6lNswnfq * rPq4'
�@jHr��$�*udnfo &%s*�KlAo�s 5 j@l-�(%1j§o�n@p(�(�-�Nstq!�X. 	 ����> � � ������
���	�� 	 � E�� @ 12/ � � .

. * sGiHm0/2/ 4 0`. * s��UB6n�6"rPq!% * .�iHm@s oKr�.�j1o�nfv s*�K�(��x��wstq!�fj@s��NlNswpa�Aj�"�"HnfoÃl*u:nfo\�5� p�s���qPl r��-�Hq@p�mHo�nfq@nfj!��"Ho�n@p(�Q'
%cjHo � p�r������ stqF%Hs��Nl,o�s 5 j@l-�(%=�-�!�Nl-��v��/. 	 ����>9� � � ��� 	 � �
	 � ��7������������ � �=� ��7 ��7�� � 8 �  $��8 ��7 �

6��
6�?��7�EZ� � jHq!� @ 12/2/ � .

. ��r���i0/2154 � . �.r��$�(�$E � .��%oKr[v���o1rPq!% � .&i!�wnfv�rPq�. )bnfq!�Nl,oNj@p�lNstq!��%Hs��NlAo�s 5 j@l-�(%a�-�!�Nl-��v��Xstq�)bnfq@swp$. � �����
� ����7�����>�
6����7�� ��7 � ���=
6
������ �:7�����72� ��� ��7��&ED6[n$� . @ � E�� � jHq!� @ 12/21 � E!"�"�. 8 8 %/' 8 � � .

. � n&0 * /2/54'&#. � n[lUBPstq�E*i?.�07�tr6p(BXE f . * r ��n�3��UB�r>E���l.r��c. s q[lK��o�p�nfqHq!��p�lNstq!��m!��l-��o�n$�4��q!��nfj!�.p�nfv)"Hj@l-��o
�K�&�NlK��v��:. � � ���1ED6[n$� .2% @ E�� @ 12/2/ � E!"�"�. � � /N' � � %�.

.vjXr J r2/2154 d m!� d oKr6p(��i`�-�-��o�lNswnfq �F��lAm@n!%
n6u ��n!%cj!��� s q[lK��o u·r�p(�Li�"���p�sWVcp�r6lNswnfq�.�&#. * .�jXr[oKqHr�� r[q!% # .
J r[q!�X. d ��p�mHq@swp�r�� � �:"�nfo�l / 1/' �282@ E�
%j!�(��q�9;� �*q@s�6$��o��Nswl��$E �*stq!�$�NlNn@q�ETR%qPlAr[oÃs nDETR*p�lKn 5 ��o @ 12/21�.
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.vj§j � r21 @ 4 � .Xj1jHo�lKs*�wn�r[q!%1j
. � r��wn[l-�$.§ikqa��q46fsto�n@qHv���q[l udnfo�%��(6$�(�wn&"@stq!��uËr[j!�wlYlNn$����oNr[qPl��Nn�u:l�3Yr[o��$. � �����
� ����7�����>�
6����7�� ��7 � ���=
6
������ �:7�����72� ��� ��7��&ED6[n$� . @ � E�� @ 121 @ � E&"�"�. @ � %/' @ � 1>.

.vj§j � ��/2/54 � .:j1jHo�lKs*�wnXE &#. � �(�(%�r[q!%�&#. � oKjHq$3Yr���%�. f q$6@sto�nfqHv���qPl-�\u:n@o�"Ho�n[lNnPl@��"@stq!��"Hr[oNr��*���(�Hr����[nfo�swlAmHv<�:.
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.viHq@n!% /2154 � .hiHq@n&%��@oNr��-�:. � ��� � 72
6��� �=��>5��� � �=>�� � � 
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