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â�ÝoØÆá�äæå ã}ç

Ú/ècØ�ÙoâÊÚ/é�Ù ç

ê ×�ë�Ùrâ/åCÛìá�éîíKïÚ�å ê
ð p ð nìYXPSJñ�XR�TVXWRXYòprpop�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ð
ð p � �ÐOSR_k`RXh>ó<YbL'�'N�h�R V J>Yb\`R_^gYbL'poprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ô
ð pîô � OQm8RX\gJEõ¼RUTV_WRXYC^`RCIKJ>LMLQN[OuP]RUTV_WRXY prprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ö

÷ Ú�ø+Ú/Ö�×[Ú�éîí ïÚ�åùÛ/ÝßÛ/ÝoØ�ÝKä�úrÝ+ë�û�å ü
� p ð ��sN V \gJ V RXL'^gN���_RXhEJ�RUTV_WRXY�^gNoIKN[LQN[a�ZUN�\gógY prpoprprpoprpoprp�poprprpoprpoprprpoprp ð¢�
� p � n!sN�PSOQJ V RXL�^gNrIKN[LMN�acZ�N[\<ógY-prpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ðbð
� pîô IKN�LMN�acZ�N[\gó<YcN�a � J>LuPSN[acRXL � Z�N[OSR V J>YX\`RXJ>L�prpoprprpoprpoprp�poprprpoprpoprprpoprp ð¼ý
� p ý �`N�OMOSR_acN�\fPSRXL�^gN���_RXhEJ�RUTV_WRXY�^gNrIKN[LQN[a�ZUN�\gógY prprpoprpoprp�poprprpoprpoprprpoprp ð þ

� p ý p ð � PSOMR V Nÿp�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ð þ
� p ý p � �`N[OMOMRXa�N[\8P]RXL��#RXLMN[RX^`RXL�\gY��_ZgOQY V prpoprprpoprpoprp�poprprpoprpoprprpoprp ð ö
� p ý pîô �BN�k n�Yb\<JEPSYXO�prprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ð��

� ÚÜÞ�ÝKâÊâ/Ú/ä�Ý+ë�Ù�ÚÄú�Ú/ë�Ú/Ö���ØªÝKâ ÷Æê
ô<p ð xz\|{}YbOMacRUTVXWYXN[L'�`YbOM\gN V JE^`RXL�Z�N[h>Y�q³RX\`RXh	�|LQN[Oÿprpoprprpoprpoprp�poprprpoprpoprprpoprp �|ð
ô<p � q³RXO¬�R_acN
PSOMYXL'^<Ycq³RX\`RXh	��LMN[O�prpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp � ô
ô<pîô �#YX\gLMJE^gN[OMRUTVXWYbN�L � YbkgOMNrR�xza�Zgh>N�acN�\fPSRUTVXWR_Y�poprpoprprpoprpoprp�poprprpoprpoprprpoprp �_ý
ô<p ý ��a�ZgOMN�mbY�^`RXLn�N[^<J>^`RXL�^gNr��PSJ>hEJ>õ[RUTVXWRXY�^gNr�'N V egOQLMYbL'^gY � J>LuPSN�a�R � ZUN�OSR V J>Yb\gRXh pòô �
ô<p�
 I+R_^gYbL�#Yba�Z`RXO`sR¬�bN[JEL��`YbOM\gN V JE^gYbL�Z�YbO � e<PSOQYbLn�Yb\gJñPSYbOQN[L0p�poprprpoprpoprprpoprpòô �

ô|p�
|p ð I+RX^gYbL'�#YXacZ`R_O`sR_�XN[J>L��`YbOQ\gN V J>^gYXL'Z�N[hEYCqlRX\gRXh��LMN�O�Nr��PMLSRXO prpoprprpoprpòô �
ô|p�
|p � I+RX^gYbL'�#YXacZ`R_O`sR_�XN[J>L��`YbOQ\gN V J>^gYXL'Z�N[hEYCqlRX\gRXh��LMN�O�N � PSOSR V N prpoprprpoprpòô ý

ô<p�� �ÐOSR_k`RXh>ó<YbL'� e|PSegOQYbL�poprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòô�


� ÝoØ�Ù�á�Û�åùÛ/Ýòé�Ú�ØÐå ���
ý p ð � v�N�OSRX^gYXO�^gNo��RXOMm8R � ���v�� prpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòô��
ý p � �a�kgJEN[\8PSNr�l�|ZUN�OMJ>a�N[\8PSRXh prpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòô þ
ý pîô ��N[LQeghEPSRX^gYbL�^gYXL�l�|Z�N[OMJEacN�\8PSYbL prpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòôbö

� éCå�ë@é�Ö�á�Ø�ïÚ�å ���

ÚÊú��Ý+ë�Û�×¢éoÝoØ � ü
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� p ð ��R_Z`R V JE^`RX^gN�^gN�ega LMJ>LuPSN�a�R<p prprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ð ô
� p � , s- �XN[J>L�^gN�^gJñ��J>L WR_Y�^gYcLQegkgLQJ>LQPMN[acR�^<No�.� � ^gY0/�132546137 p prp�poprprpoprpoprprpoprp ð 

� pîô �/sYXZgJ�R�{us- LQJ V R�N[aòega98�:�8(137;:<461j^gNr�.� � LMJEacZghEN[L�\<Y�� , x>=�p poprprpoprpoprprpoprp ð þ

ô<p ð ��N�LQPSOQe<PSe<OSRC^gN�^`RX^gYbL@?�A�B%C�DFEgp�prpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp �b�
ô<p � q³RXO¬�R_acN
PSOMYXL'^<N V Yb\#G`mXegOSRUTV_WRXYgp prpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp �_ý
ô<pîô �h>mbYXOMJEPMacY�^gN+{}eg\ V JEYb\`RXa�N[\8PMY�^<YIHJCLKJCFM%N(B%E�? pùprpoprpoprp�poprprpoprpoprprpoprp � �
ô<p ý �#YXacZ`R_OSRUTV_WRXYCN[\8PSOQNoYC\�sega�N[OQY�^gNPO(QL?�R�B%�_La�N[^<J>^gYbL�Z�N[hEYSH(CLKJCFMLN�B%E�?�NTC�U�B%C�? p ôbô
ô<p�
 �#YXacZ`R_OSRUTV_WRXYcN�\8PSOMNoRCe<PSJEh>J>õ[RUTVXWR_Y�^gNo��q�� \gYbL�^gYba�s- \<J>YbL�^<NoegLQe�sRXOQJ>Y�NrLQJ>LuPSN[acR

a�N[^<J>^gYbL�Z�N[hEYSH(CLKJCFMLN�B%E�?�NTC�U�B%C�? p prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòô ý

ý p ð V R_õ WRXYr^gYbL�ZgOQY V N[LQLMYbL���Z`R V ógN\<YrLQN[Ou�|JE^gYbO�N�h�R_P¼�N[\ V J�RKa°sN[^gJ>RKZ`RXOMRrRWG`\gRXh>JEõ¼RUTV_WRXY
^gRXL�OMN[dfegJELMJuTVXWYbN�L\gYXL V h>JEN[\8PSN�L[p prprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprpòô �

ý p � V R_õ WRXY�^gYbL�ZgOMY V N�LMLQYbL��Z`R V ógNc\gY�LQN[Ou�|JE^gYbOrLMN�\g^gY�a�N[^gJE^gY�ZUN�h>Y0HJCLK(CFMLN(B%E�?½N
h>R_P¼�N�\ V J>R�a°sN�^gJ�R�Z`R_OSRCRSG`\`RXhEJ>õ¼R�TVXWRXY�^`R_L'OQN[dfegJELMJQTV_WYbN[L�\gYXL V h>JEN[\8PSN�L[p prpoprprpoprp ý8�

ý pîô ��PSJEh>J>õ[RUTVXWR_Yo^gN+��q��AZgRXOSR�ö ý8� N ð 
L� � ���YX PSYbZ�Y�Z
��N ð ö �b� R_P|sN �b� ö � ���YXµk`R_LMN�Z �
\<Yc^gYXa�s- \gJ>Y�^<Y�e<LMe�sRXOQJ>Ygp prpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ýf�

ý p ý ��PSJEh>J>õ[RUTVXWR_Yo^gN+��q��AZgRXOSR�ö ý8� N ð 
L� � ���YX PSYbZ�Y�Z
��N ð ö �b� R_P|sN �b� ö � ���YXµk`R_LMN�Z �
\<Yc^gYXa�s- \gJ>Y�^<Y�LQJ>LuPSN[acR<p prpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ý ô

ý p�
 , segacN�OMYÊ^<N[8#\�]�1_^`\%a�7;bdce�_L+ZgRXOSRÊö ý8� N ð 
%� � ���fX PSYbZ�Y�Z �ªN ð ö �X� R_P|sN �X� ö � ���
X}k`RXLQN�Z
p poprpop�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ýbý

ý p�� , segacN�OMY�^<Ng2h1e\�ijce�_L�Z`R_OSR�ö ýb� N ð 
%� � ���kXµN�LMdfegN[OQ^`R�Z ��N ð ö �b� R¬P|sN �X� ö � ���
X}^gJ>OQN[JñP]R�Z p prpop�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ý 


ý p þ , segacN�OMY�^gNmln25:<bo1pce�¬LrZgRXOSR�ö ý8� N ð 
%� � ���*XµN�LMdfegN[OQ^`R�Z �³N ð ö �b� R¬P|sN �b� ö � ���
X}^gJ>OQN[JñP]R�Z p prpop�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ý 


ý pîö , segacN�OMY�^<NS^rqj2p/�ce�¬L�Z`RXOMR@ö ý8� N ð 
%� � ���sXµN[LQdfegN[OQ^`R�Z
��N ð ö �X� R_P|sN �X� ö � ���
X}^gJ>OQN[JñP]R�Z p prpop�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ý �

ý p � , segacN�OMY/^gN0c�q�tp/�13bute\%7<7�ce�_L+Z`RXOMR�ö ý8� N ð 
%� � ���vXµN�LMdfegN�OM^`R�Z �³N ð ö �b� R_P|sN �X� ö �
���wXµ^<J>OMN�JEPSR�Z
p p�prpoprprpoprpoprprpop�prpoprpoprprpoprpoprp�poprprpoprpoprprpoprp ý �
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�-� J>LuPSN[acR � Z�N[OMR V JEYb\`RXhxX �g� Z�^<J>LMZ�Yb\gJEkgJ>hEJ>õ[R�N V Yb\8PSOQYbh�R�YbL�OMN V egOMLQYbL#^<NPy#\%2zi%l.\%2h1�^gN'ega LQJ>LQPMN
t
acR V YbacZ<e<P]R V J>Yb\gRXhfZ`RXOSRKYXL¹ZgOMY V N�LMLQYbL[p � L¹^`R_^gYbL¹^gN�e|PSJ>hEJ>õ[RUTVXWRXY'^gN�LQPSN�L�OMN V egOQLMYbL�L WR_Y+^gN�mbOMRX\g^gN
OQN[hEN��Æ�RX\ V J�RKZ`RXOMR+Yr^<N[LMN�\8�bYbhñ�|JEacN�\8PSYrNR¼�_RXhEJ�RUTV_WRXYK^gN�^gN�LMN[a�Z�N[\gógYr^gN'RXZghEJ V RUTVXWYbN�L|{8Y�^gJ>RXmb\�sYbLuPSJ V Y
^<N�Z�Yb\8PSYbL�^gN V Yb\8PMN[\lTV_WRXYJ{R V RXOSR V PSN�OMJ>õ[RUTVXWR_YH^gN V R_OMm8R#{�NìY½h>N��_RX\8PSRXacN�\8PSY½^gN�ZgRXO¬�RXa�N�PMOMYbLCN
�_RXhEJ>^`R�TVXWRXY�^gN�a�Y�^gN[hEYbL^<N�ega LMJELQPMN[acR<p���LuPSN�PMOSRXk`R_h>ógY�RXZgOMN�LMN�\fPSRÊegacR�{}N[OQOSRXa�N[\8PSR V ó`RXacRX^`R
HJCLKJCFM%N(B%E�? ��ZgRXOSR�a�N[^gJuTVXWRXY�^gN�e<PMJ>hEJ>õ¼R�TVXWRXYo^gN�OMN V egOMLQYbL�ZUN�h>YbL�Z<OMY V N[LQLMYbL'\gY � JELQPSN�a�R � Z�N[OMR V JEY_t
\gRXh`v , �}�%~ÆJ>\fe|�Up � HJCLK(CFMLN(B%E�?BsN#ega%a�Yb\gJñPSYbOÐdfegN�YbZ�N[OMR�N[a%k`R_PSN�h�RX^gR�LMN�\g^gY V Yb\8PMOMYbh>RX^gYKZ�YbO
N
�bN�\fPMYbLKNoRXa�YbLQPMOSRXmbN�a�pj�%{}N�OMOSR_acN�\fPSRC{}YXOM\gN V N�^gRX^gYbL'LMYbk<OMN�R�e<PSJEh>JEõ¼RUTV_WRXY�^gN���q��r�Ua�N[a~sYbOMJ>R
Z<OMJ>a~sRXOQJ�R�N�LQN V e<\g^�sRXOQJ�R<�fN V h>RXLMLQJG V RUTVXWRXYrN�PSYXPSRXh>JEõ¼RUTV_WRXYK^`R_L V ógRXa�R_^`RXL�^gN�LMJELQPSN�a�R+^gYXL�Z<OMY V N[LQLMYbL
a�Yb\gJñPSYbOMRX^gYbL�p � L�ZgOQY V N[LQLMYbL�a�Yb\gJEPMYbOSR_^gYbLlZ�Y�^gN[a LMN�O�dfe`R_J>LMdfegN�O�ZgOMY V N�LMLQYbL[��N
� V N
PSYrY+ZgOMY V N�LMLQY
� K � U��`�fp � a�Yb\gJñPSYbOMRXa�N[\8PSY�^gNrega V N[OQPMYcZ<OMY V N[LQLMYÊZ�N[OQacJñPSNKPSRXa�kjsN�aòRcYbk<LMN[Ou�_RUTVXWRXYc^gN+PSY�^gYbL
YXL�LMN�egL+^gN�L V N�\g^gN�\fPMN[L�p � HJC%KJCFMLN(B�E�? V RXegLMRÊacN�\gYbOJ>a�Z`R V PMY�\gYc{}eg\ V JEYb\`RXa�N[\8PMY�N�^gN�LMN�acZ�N
t
\<ógY�^gY �g� Z�YbOQd�e<N/LMN�k`RXLQN[J�R�\gRXL V ó`RXacRX^`RXL�^<N/LMJ>LuPSN�a�R�H�U�?#C#�%Eg�.�#C � U��;N�DFE�U�?�A�B%C�DFEB^gY
~ÆJE\�e��ª� N�\gdfe`RX\8PSY�{}N�OMOMRXacN�\8P]RXL V Yba�Y�C�U�B%C�? ��H�B�N�U(Q�Hìe<PMJ>h>JEõ¼RXa�tzLQNK^`R�h>N[JñPSegOMR�^gY�ZgLQN[eg^<YÊLMJELut
PMN[acR/^gN�RXOMdfegJñ�bYbLS��HF?(Q���dfegNCOMN�dfegN[Ora�R_J>LKOQN V e<OMLMYXLo^gY �g� pÐ�#Yba�Y V Yb\gLQN[d��e��N[\ V J�R�^`R/Z�Ybe V R
JE\8PSN[Ou{}N[O[�N[\ V J�R�\gYo{}eg\ V J>YX\`RXa�N[\8PSYr^gYrLMJ>LuPSN�a�R<��RXL�a�N[^gJuTVXWYbN�LjN
{}N�PSegRX^`RXL V Yba YPHJC%KJCFMLN(B�E�?cRXZgOQN
t
LQN[\8P]R_aÄk`RXJ �gRÊ^<J>LQPMYbO_TV_WRXYgpo��h
sN�aù^gJELMLQYg�ÆY0H(CLKJCFMLN�B%E�?-sN�Z�YbOQP`sR_�bN�h�Z`RXOSRÊPMY|^`R_L+RXL+Zgh>R_P]R_{}YXOMacRXL
^<NPy#\%2zi%l.\%2h1�LQegZUYXOQP]R_^`RXL#Z�N[hEY[~ÆJE\�e��ªp¹�a N[LuPSeg^<Y�^gN V RXLMY�RXZgOQN[LMN�\8P]R�YoegLMYo^gY�HJCLKJC#MLN(B%E�?c\gY
a�Yb\gJñPSYbOMRXa�N[\8PSYC^gYbL'OMN V egOQLMYbL�^gY �g� e<PMJ>hEJ>õ¼R_^gYbL�Z�YbOe<aòLMN[Ou��J>^gYbO��BN�k���ZgR V ógN�dfe`R_\g^gYÊN�LQPSN
sN�LQegkga�N�PSJE^gY�R�^gJE{}N�OMN[\8PMN[L'J>\8PSN�\gLMJE^`RX^gN�L'^<N V RXOMmbRXL[�g^<N[LM^<N V R_OMm8RXL�hEN��XN[LR_P|sN+LQe`R�LMR_PSe<OSRUTV_WRXYgp
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��ó<N � ZUN�OSR_PMJ>\gm � ��LQPMN[akX ��� Z�LQYbegO V N[L�R_\g^ V YX\fPMOMYbh PSó<N�ZgOQY V N[LMLQN[L�R V�V N�LML�PSYoó`RXOQ^#��R_OMNKOQN[LMYXegOut
V N[L�YX{#R V Yba�Zge<PMN[O+Lz��LuPSN[aìp���ógNCOMN�LMYbe<O V NCegLMRXmbNC^`R_PSR�RXOMN�YX{�mbOQN¼R_P�OQN[hEN��_RX\ V NC{}YXO+RXZgZghEJ V R_PSJ t
YX\H^gN
�bN�h>YbZga�N[\8P�RX\g^½ZUN�OQ{}YbOQa�R_\ V NCN��_RXhEe`R_PMJ>Yb\�{Í^gJ>RXmb\gYXLMJ>L+Y_{�Lz��LuPSN[a k�YXPMPMh>N�\gN Vp� L|{��jYbO � hEY8RX^
V ógRXOSR V PSN�OMJ>õ[R_PSJEYb\�{�RX\<^�G`\g^gJE\gm°acY�^gN[hZ`RXOMRXacN
PSN�OML/RX\<^!PMY;�_RXh>JE^`R_PSN�Lz��LQPMN[a a�Y|^<N[h>L�p���ógJ>L
�jYbO � Z<OMN[LQN[\8PSLKR�PSY�Ybh V RXh>hEN[^�H(CLKJCFMLN�B%E�? �U{}YbO'a�N¼RXLQegOMJE\gmcOQN[LQYbegO V N�egLMRXmbNok��ìZgOQY V N[LQLMN[L�J>\�PSógN
v , �}�%~ÆJ>\fe|� � ZUN�OSR_PMJ>\gm � �|LuPSN�a�p���ógN}HJCLKJC#MLN(B%E�?/YbZUN�OSR_PMN[L�JE\/k`R_P V ó�a�Y|^<NX�gR_\g^/J>L�R_\/N��bN�\8P
R_\g^cLMRXa�Zgh>N�^<OMJE�XN[\cacYb\<JEPSYXO[pÍxÉP�ZgOMY�^ge V N[L#��q��!e<PMJ>h>JEõ¼R_PMJ>Yb\ª�_ZgOQJ>acRXOz��RX\g^�LMN V Yb\<^`RXOz�Ca�N[a�YbO��
e|PSJ>hEJ>õ[R_PSJEYb\��³RX\g^¶Lz��LuPSN[a V RXh>hEL V h�RXLQLMJG V R_PMJ>Yb\¶R_\g^°R V[V Ybeg\8PSJE\gm@^`R_PSR�YX{'acYX\gJEPMYbOMN�^;ZgOMY V N�LMLQN[L[p
�\��°ZgOMY V N�LMLMN�LcJE\¶PSógN�Lz��LuPSN[aì��N � V N[Z<P � K � U��3�f� V R_\Gk�N�acYb\<JEPSYXOMN[^ªp°n�Yb\gJñPSYbOQJ>\gm�R V N�OQPSRXJ>\
Z<OMY V N[LQLMN�LZ�N[OQacJñPSL�R_h>LMY�PMógN�YbkgLQN[OQ�_R_PMJ>Yb\/Y_{lR_h>hªJñPr� L�^gN[L V N�\g^`RX\8PSL�p#��ógN}HJCLKJCFM%N(B%E�? V RXe<LMN[L'h>N�LML
JEacZgR V P'Yb\ �r� ZUN�OQ{}YbOQa�R_\ V N_��k�N V RXegLQN�JEP'J>L'k`RXLQN[^�YX\�H�U�?#C#�%Eg�6�#C � U��ìRX\g^�D#E%U�?�A�B�C�DFEm~ÍJE\fe|�
L���LQPSN�a V R_h>h>L�����ó<J>h>NPSY�Ybh>L#RXL@C%U�B�C�? �#H�B�RX\<^0U�Q�H�OQN¼RX^<L�PSógNKZ<LMN[e<^gYm��HF?JQ��[G`hENKLz��LQPMN[aì�J��ógJ V ó
OQN[dfegJEOMN[L�a�YbOMN ��� OQN[LQYbegO V N[L�p��L�R V Yb\<LMN[dfegN�\ V N�YX{�hEJEPMPMh>N�JE\8PSN[Ou{}N[OQN[\ V N�J>\CPSó<NL��|LuPSN�a��fPSógN'a�N
t
R_LMegOQN[a�N[\8PSLa�RX^<N���JñPSó�HJCLKJCFM%N(B%E�?�ZgOQN[LQN[\8PKLQa�RXhEhÆ^gJ>LuPSYbOuPSJEYb\�p��#N3�bYb\<^�PSógJEL[�`PSógNPHJC%KJCFMLN(B�E�?
JEL�Z�YbOQPSRXkgh>Nc{}YbO�RXhEh#ó`RXOQ^#�#RXOMN/Zgh>R_PM{}YXOMa�L�LMe<ZgZUYXOQPSN�^Gk���~ÍJE\fe|�Up;� V R_LMN�LQPMeg^gJ>N�L�ZgOMN�LMN
PSLCPSógN
HJCLKJCFM%N(B%E�?/egLSR_mbNK{}YbO�a�Yb\gJñPSYbOQJ>\gm�PSógN ��� OMN�LMYbe<O V N�L�egLMN�^�k��/R[�HN[k�LQN[OQ�XN[O'��Z`R V ógNX�J��ógN�\�JEP
JEL�N
�|N[O V JELMN[^�k���^gJ�UN[OQN[\8P��#YXO � h>Y8R_^�hEN��bN�h>L��gLMJE\ V N�h>JEmbó8Pu�#N�J>mbó8P��jYbO � hEY8RX^�eg\8PSJEhÆJEPSL�LMR_PSe<OSR_PMJ>Yb\�p



ð

:¶�!�%Õ6f1H*- Ê9 �

68��1B(¿9G2-* :E= ?��9

��LuPSN+PSOMRXk`RXhEógY�RXZgOQN[LQN[\8P]RCegacR�{}N[OMOMRXa�N[\8P]R�^gN+kgRXJñ�|Y�J>a�Z`R V PSY�ZgRXOSR�a�N[^gJuTVXWRXY�^<N+e<PSJEh>J>õ[RUTVXWR_Y�^gN
OQN V egOMLQYbL�^gY � JELQPSN�a�R � Z�N[OMR V JEYb\`RXh}X �<� ZrZUN�h>YbLoZgOMY V N�LMLMYXL[p � Z`R_ZUN�h#^gN/ega �g� sNÊa�N[^gJ>RXO�N
a�eghEPMJ>ZghEN
�<RXO�Y�R V N[LQLMY�^gN�a�seghñPSJEZgh>YbL'ZgOQY V N[LMLQYbLrRXYbL+OQN V e<OMLMYXLoZgOQY¢�|JE^gYbL+Z�N[hEY�y#\%2ei%l.\%2h1I� ô�� �_ýL� p
�'aALMJELQPMN[acR V Yba�Zge<P]R V J>YX\`RXh³sN V YXacZ�YbLQPMYZ�YbO��ÍRXZgh>J V RUTV_WYbN[LÆ\<YN�LMZ`RUTV Y�^gY'egLQe�sRXOMJEYg� �g� �%y#\%2zi%l.\%2p1
^<YbL V Yba�Zge<PSRX^gYbOQN[L[�¢PMYbZUYXh>YbmbJ>Rj^`R�OMN�^gN�N�y#\%2zi%l.\%2p1ª^gN�JE\fPMN[OQh>J>mbRUTVXWRXY#N[aAOQN[^gN�^gYbL V YbacZ<e<P]RX^<YbOMN�L[p

�`N[OQOSRXa�N[\8PSRXL+Z`RXOMR�a�N[^<JQTVXWR_Y/^gNCe<PSJEh>J>õ[RUTVXWR_YÊ^gNCOMN V egOQLMYbLr^gY �g� L WRXY�egLSR_^`RXLrZ`RXOSRÊ{}YbOQ\gN V N[O
^gRX^gYbLKLQYbkgOQN�RXLMZ�N V PSYbL+N�LMZ�N V s- G V YbL+^gYÊ^gN�LMN�acZ�N[\gó<Yì^<N�egaFLMJ>LuPSN�a�R�^<N V Yba�Zge<PSRX^gYbOQN[L[p���LuPSN[L
^gRX^gYbL��¹ZUYXO�LMegR��bN[õ_��\gN V N[LQLMJEPSRXa LQN[O�OQN[h>R V JEYb\`RX^gYXLoN V Yba�Z`RXOMRX^gYbL��¹^gN[\8PMOMY@^gNÊ^<N�PSN�OMa�J>\`R_^gYbL

V OMJñP|sN[OQJ>YbL��XZ`R_OSR�Ybk|PSN[Olega�R'�|JEL WRXYKRXYKa�N[LMa�YPMN[a�ZUY�mbN[OMRXh<N�Z<OMN V J>LMR�^gY+^gN�LMN[a�Z�N[\gógY+^<Y+LMJ>LuPSN�a�R
R¼�_RXhEJ�RX^gY<p

� L�^`RX^<YbL�^gN/e<PMJ>hEJ>õ¼R�TVXWRXYì^gN/OMN V egOQLMYbLC^gY �<� N�a egaÜLMJELQPSN�a�R�L WRXY@^gN/mbOMRX\g^gN�OMN[hEN��Æ�RX\ V J�R
ZgRXOSR�Y�^gN�LMN�\f�XYbhE��JEacN�\fPMY�N�R¢�_RXhEJ�RUTV_WRXY+^gN'^gN[LQN[a�ZUN�\gógY�^<NKRXZghEJ V RUTVXWYbN�L|{fYr^gJ�RXmX\�sYbLQPMJ V Yo^gN'Z�Yb\8PSYbL
^<N V Yb\8PSN[\³TVXWRXYJ{�Y�R��QegLuPSN�N�a�N[h>ó<YbOSRXa�N[\8PMYì^<Y�^gN�LMN[a�Z�N[\gógY#{�R V R_OSR V PSN[OQJ>õ[RUTVXWRXYì^gNcega�R V R_OMm8R
^<N�PMOSRXk`R_h>ógYJ{ÐN�Y�hEN��_RX\8P]RXa�N[\8PMY�^gN�Z`RXO �RXa�N�PSOQYbL[�ÍNC�_RXh>JE^`RUTVXWR_Y/Nc^`R_^gYbLrZ`RXOSR�a�Y|^gN�h>YbL�p���LuPSN[L
R_LMZ�N V PMYbL�L WRXY�^gN�LMegacRoJEacZ�YbOQP¬�RX\ V J�R+Z`RXOMRoY�{}YbOQ\gN V J>a�N[\8PSYo^gN V OMJñP|sN[OQJ>YbL V ó`R¼�bN�L�Z`RXOMR�Y�ZgOQYj�QN�PMYg�
RCRXdfegJELMJuTVXWRXYCN�YCegLMY�^gN�LMJELQPSN�a�R_L�^gN V Yba�Zge<PSRX^gYbOQN[LT� ð ô � p

�.��� , �� J¡o¢�£o=¤ ?£n�

�L�{}N�OMOMRXacN�\8P]RXL�Z`RXOMRra�N[^gJuTVXWRXYr^gN'e<PSJEh>JEõ¼RUTV_WRXY+^gN'OMN V egOMLQYbL#^<Y �g� dfegN'L WRXYo^gJ>LuPSOQJ>kge�s- ^`RXL V YbOMOQN[\|t
PMN[a�N[\8PSN_�XP¼�N�aæR V RXZgR V JE^`RX^gNj^gN�a�N[^gJEOlR�e|PSJ>hEJ>õ[RUTVXWRXY�^gN#ega�R��_RXLQPSR�m8RXacR'^<N�OMN V egOQLMYbL��8J>\ V h>egJE\g^gY
PMN[a�ZUY�^gN'��q��o�8R�a�N[a~sYbOQJ�RSXµ�'�Kn N�YbL¹^gJEL V YbLpZ �bN�YbL¹^gJELMZ�YbLMJñPSJñ�bYbL³^`RKOMN�^gNXp , Y+N[\8P]R_\fPMYg�8N[LuP]RXL
{}N�OMOMRXacN�\8P]RXLK\<YbOMacRXh>a�N[\8PMNo{}YbOQ\gN V N[aÄ^`R_^gYbL+LMYXkgOMN�Y/LQJ>LQPMN[acR V Yba�Y/egaFPSY�^gYg��LQN[aù^<J>L V OMJEacJ t
\gRXOjYXLj^`R_^gYbL#^<N�e<PMJ>h>JEõ¼RUTV_WRXY+^gNOMN V egOMLQYbL�Z`R_OSR V RX^`RrZgOMYbmXOSRXacRrN�a N
�|N V elTVXWRXY<p � e<PMOMYoZgOMYbk<h>N[acR
^<N[LQPSRXL�{}N[OQOSRXa�N[\8P]R_L�sN�LMN[ecRXhñPSY V egLQPMYo^gN�N �|N V e³TVXWRXYg��dfegN�ZUY�^gN�JE\fPMN[Ou{}N[OMJEO¹LMJEmb\gJ	G V R_PMJE�_RXa�N[\8PSNj\`RXL
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a�N[^<JQTVXWYXN[L#N
{}N�PMe`RX^`RXL�p���h
sN�a ^gJ>LuPSY�Y�OQN[h�R V J>YX\`RXa�N[\8PSYoN V Yba�Z`RXOMRUTVXWR_Y�^gYbL#^`RX^gYbLj{}YbOM\gN V JE^gYbL�Z�YbO
N�h�RXLlZUY�^gN[a \ WRXY+LQN[O¹PMOMJE��J>RXJ>L�p³�l�|J>LuPSN�aæP]RXa�k#sN[a�{}N[OQOSRXa�N[\8P]R_L¹^gN[LQN[\8�bYXhE��J>^`R_L�ZgRXOSR+R¼�_RXh>J>RUTVXWR_Y�^gN
Z<OMYbmbOMRXacRXL�N[LQZUN V s- G V YbL�� V Yba�Y�Z�YbO�N
�|N[a�ZghEY�YI¥JEL¦�§�QjK � U(QL?¨� ö � p���LQP]R_L�{}N�OMOMRXacN�\8P]RXL�RXZ�N[LMRXO�^gN
R_ZgOMN�LMN[\8PSRXOMN�a kUYbRKZgOMN V J>L WRXY+\`RXL�a�N[^<J>^`RXL³N�{}N
PSe`RX^gRXL�L WRXY�^gN#^gJE{us- V J>hfZ�YbOQPSRXkgJEh>J>^gRX^gN�ZUYbOlN
�|J>mbJEOMN�a
a�Y�^gJG V RUTVXWYXN[L�\gYbL�ZgOQYbmbOMRXa�R_L�R�LMN[OQN[aòa�N[^gJE^gYbL�NrR_P|sNra�N[LQacY�\<Y �g� p

�#Yba RPG`\gRXh>JE^`RX^gN�^<NOQN[LMYXhE�bN�O�YbL�ZgOMYbk<h>N[acRXL�a�N[\ V J>Yb\gRX^gYbL��b{}YbJg^gN�LMN[\8�XYbhE��J>^gR�R+{}N[OMOMRXa�N[\8P]R
HJCLKJCFM%N(B%E�?�Z`R_OSR�a�N[^gJuTVXWRXY^`R�e<PMJ>hEJ>õ¼R�TVXWRXY'^gN#OQN V egOMLQYbL�ZUN�h>YbL³ZgOMY V N�LMLQYbL¹\gY+R_a�kgJ>N�\8PSN#^<Y � J>LuPSN�a�R
� Z�N[OMR V JEYb\`RXhbv , �W�%~ÆJ>\fe|�Up � HJCLKJC#MLN(B%E�?K{}YbOM\gN V N�^`RX^<YbLÆLMYbk<OMN�R�e<PSJEh>J>õ[RUTVXWR_Y#^gNj��q��o�¢a�N[a~sYbOMJ>R
Z<OMJ>a~sRXOQJ�R�N�LMN V eg\g^�sRXOMJ>R<�8N V h>RXLMLQJG V RUTVXWR_YKN#PSY_P]RXhEJ>õ¼R�TVXWRXY^`RXL V ó`R_a�RX^gRXL¹^gN�LQJ>LuPSN[acRKZ`RXOMR�ega ^`RX^gY
Z<OMY V N[LQLMYgp � HJCLKJCFM%N(B%E�?@RXZgOQN[LQN[\8P]R/k`RXJ �|Y�J>a�Z`R V PSYc\gYÊLMJELQPMN[acR<�Ua�J>\<J>a�J>õ¼R_\g^gYC^gJ>LuPSYbO¬TVXWYbN�L�\gY
OQN[LQeghEPSRX^gY�^`RXLCa�N[^gJuTVXWYbN�L[p;�L�JE\<{}YbOQa�RUTV_WYbN[Lo{}YbOM\gN V JE^`RXL�Z�N[OMa�JEPMN[a ega�R�a�N[hEógYbO V Yba�Z`RXOSR�TVXWRXY
^<YbL�^`RX^gYbL�a�N[^gJE^gYbL�^gN
�|JE^gY�RCP|sN V \gJ V R�^gNrRXa�YbLuPSOSR_mbN[ay^<Nr^gRX^gYbL�N[a�ZgOQN[m8RX^gR<p � e|PSOMYcRXLQZUN V PSY
JEacZ�YbOuP]RX\8PSN�^gY©HJCLKJCFM%N(B%E�?HsN�R�Z�YbLQLMJ>k<J>h>JE^`RX^gN�^`RKa�N[^<JQTVXWR_Y�^gN�dfe`R_h>dfegN[OlZgOMY V N�LMLMY+N�aæN �<N V elTV_WRXYg�
JE\ V hEegLMJñ�bN+ZgOQY V N[LQLMYbL'^gY �g� p

, R�J>a�Zgh>N�acN�\fPSRUTVXWR_Y�^gY�HJCLKJC#MLN(B%E�?;{}YbOSRXaÜh>N
�_RX^gYbL�N�a V Yb\8P]R�R�J>a�ZghEN[a�N[\8P]RUTV_WRXY�NÊR�^gN
t
acRX\g^gRì^gN�OMN V egOQLMYbLo^gY �<� ^`RXL�{}N[OMOMRXa�N[\8P]RXLr^gJELQPSOQJ>kge�s- ^`RXL V Yba YbL �g� L�R¬PSe`RXJEL[p/IKNCa�Y|^<Y�R
\ WRXYÊOMN�ZUN
PSJEO�RXL�acN�LMacRXL�JEacZghEN[a�N[\8P]R�TVXWYbN�LNoacY�^gYbL^gN�YbZ�N[OMRUTVXWRXY�^`RXdfegN[h>RXL[�ªRXZgOQN[LMN�\8P]RX\g^<Y�R_Lut
LQJ>ayYXLa�N[LQacYbL V egLQPMYbL^<NoN �<N V elTV_WRXY/NrRXL V Yb\gLQN[d��egN[\8PMN[LK^gJELQPMYbO_TV_WYbN[L'\`RXL'acN�^gJ>^gRXL�ZgOMY�^gegõ�J>^`R_L[�
{}YXOSRXaòegLMRX^`RXL V ó`RXacRX^`RXL'^gNoLMJ>LuPSN�a�RCZ`RX^gO WRXY�^<Y �g� ~ÆJ>\fe|�Up�xzLQPMYÊZgOQYbZUYXO V JEYb\`RCZUYXOQP]R_kgJ>hEJ>^`RX^<N
R+{}N[OQOSRXa�N[\8PSR<��RXh
sN�a ^gN'\ WRXYrLMN[Oj\gN V N[LQL`sRXOQJ>Y�a�Y�^gJG V RXO�Y �g� p��!JEacZghEN[a�N[\8P]R�TVXWRXY+^gYPHJC%KJCFMLN(B�E�?
PSRXa�kjsN�a \ WRXY�\<N V N�LMLQJEP]RÊdfegNoLMNu�MRXaF{}N�JEPSRXLa�Y�^gJG V RUTVXWYXN[L'\gYbL�Z<OMYbmbOMRXacRXL'R�LMN�OMN[aFa�N[^gJE^gYbL[p��
a�N[^<JQTVXWR_Y�^gNKZgOQY V N[LQLMYbL�N+^gN�LMN[e<L�ZgOMY V N�LMLMYXL@Ggh>ógYbLcsNKYbe<PMOMY�Z�Yb\8PSY�^gN�^gN[LuP]RXdfegN�^gY[HJCLKJC#MLN(B%E�?��
dfegN�Z�N[OQacJñPSN�R V h>RXOSRK^<J>L V OMJEacJE\`RUTVXWR_YK^`R+e<PSJEh>JEõ¼RUTV_WRXY�^gYXL�OQN V egOMLQYbL�^gY �<� N[\8PMOMN��#sRXOMJEYbL�ZgOMY V N�LMLQYbL[p

��LQPMN�PSOSR_k`RXh>ó<Y+RXZgOQN[LMN�\8P]R�egaæN �<N�acZ<h>Y�^gY+egLQYo^gY}HJCLKJCFM%N(B%E�?�Z`RXOMRrRKa�N[^<JQTVXWR_Y+^gY+ZgOMY V N�LMLQY
LQN[Ou�|JE^gYbO��HN[kr��Z`R V ógN©� �|ð3� pÐ��LÍa�N[^gJuTVXWYbN�L�{}YbOSR_a3N
{}N�PSegRX^`RXLÆ�_RXOMJ>RX\g^gY¬tzLMN¹R�JE\8PSN[\<LMJ>^gRX^gN�^`R V R_OMm8R
^<N�OMN�d�e<J>LMJuTVXWYbN�L�Z`RXOMR�Y+��Z`R V ógNX�fR_P|sN�R_PMJ>\gmbJEOlRLSR_PMegOSRUTV_WRXY+N[a ega%LMJ>LuPSN�a�R�k�N[a k`RXh>RX\ V N¼RX^gY+ZgRXOSR
R V RXOMm8RKe<LSRX^`Rª� ðbð`� p � YXk��QN�PMJE�bY�^gY�N �<Z�N[OQJ>a�N[\8PSY+{}YbJ<^gN[a�Yb\gLuPSOSR_O�R V RXZ`R V J>^`R_^gN�^gYWHJC%KJCFMLN(B�E�?
N�ay{}YbOM\<N V N�O�^`R_^gYbL'^gN�e<PMJ>hEJ>õ¼R�TVXWRXY�^gNoOMN V egOQLMYbL^gY �g� Z�N[hEYc�Z`R V ógN_�ªNoRXLMLQJ>a a�YbLQPMOSRXO�Z�YbOMdfegN
YCa�N[LQacY�R_PMJ>\gmbJEeÊegayN�LQPSRX^gY�LSR_PMegOSRX^<Ygp
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� LlPMOSRXkgRXh>ógYXL¹OMN�h�R V J>Yb\`R_^gYbL¹RKLQN[mbe<J>O�RXZ<OMN[LQN[\8P]R_a N[LuPSeg^gYXL�LQYbkgOQN�RKJ>\#¸`e��N[\ V J�R�^gY �g� \gY+^gN�LMN�aCt
Z�N[\<ógY/^gN�LMJELQPMN[acRXLK^gN V YbacZ<e<P]RX^<YbOMN�L[�ªP|sN V \<J V R_L+^gN�a�N[^gJuTVXWYbN�L[��^gNCR¼�_RXhEJ�RUTV_WRXY�N�^<N�YXPSJEacJEõ¼RUTV_WRXY
^<Y�^gN[LQN[a�ZUN�\gógYC^gNKZgOQY V N[LQLMYbL��`LMJ>LuPSN�a�RXL#^gN+acN�a¿sYXOMJ�R|��Z<OMYXPMY V Ybh>YbL��'��q.�_xwq~N+R_^`RXZ<PSRX^gYbOQN[L�^gN
JE\8PSN[Ou{µR V N^gNKOQN[^gN_p , N[LuPSN�PMOSRXkgRXh>ógY<�|N�LMLMN�L�N[LuPSeg^gYXL�L WRXY�egLSRX^<YbL V YXacY�OQN�{}N�O[�N[\ V J�RoZ`RXOSR�R�R¼�XR_h>J�R_O
N�^<J>L V e<PSJEO V RX^gR�e<aÄ^gYbLrRXLQZUN V PSYXLr^gR/{}N�OMOMRXacN�\8P]R/^gN[LQN[\8�bYXhE��J>^`R�Z`RXOMR/acN�^gJQTV_WRXY/^gNCe<PSJEh>JEõ¼RUTV_WRXY
^<YbLcOQN V egOMLQYbL�^gY �g� ��^gN�LM^gN�YbL�PMJ>Z�YbLC^gNì^`RX^gYbL V Ybh>N
P]RX^gYXL[��R½J>a�Zgh>N�acN�\8P]RUTV_WRXY@^`R V YbhEN�P]R�^gN
^gRX^gYbL�� R_P|sN+LQe`RcR_Zgh>J V RUTV_WRXY�\`RCacN�^gJQTV_WRXY�^gN�ZgOMY V N�LMLQYbLN �|N V e|P]RX^gYXLLQYbkgOMNrY~ÆJ>\fe|�Up

q³RXLMdfe`RXhEN�N�P�RXh´pE��N[a¹� �X�j� �ªa�YbLQPMOSRXaòdfegN�R�acRXJ>YbOQJ�R�^gYXL �g� L�\ WRXYÊLMe<ZUYbOuP]RcRX^gN[dfe`R_^`RXa�N[\|t
PMN�R_Zgh>J V RUTV_WYbN[L+dfegNcmbN[OMRXaùPSOgsR_{}N[mXY�JE\fPMN[\gLQY�^gN�N[\8PMOSRX^`RìNcLMRgs- ^gRºXµ�.� � Z
�ÍZ�YbO�\ WRXY V Yb\gLQN[mbe<J>OMN�a
PMOSRX\<LQ{}N[OQJ>OÐYbLl^gRX^gYbL³N`G V J>N[\8PMN[a�N[\8PSN�N�\fPMOMN�Z<OMY V N[LQLMYbLlN#Y �g� p_�a�\gY¢�bY�R_h>mbYbOQJEPMacY�Z`R_OSRKR�PSOSR_\gLut
{}N�O[�N�\ V J>Rr^gN^`RX^gYXLjN�\fPMOMNZgOMY V N�LMLMYXL V ó`RXacRX^gY�tpqj4(b»\%:<46132@cpy�:�8�8�:<4�]ÊsNJEacZ<h>N[a�N[\8PSRX^gY�Z`RXOMRrOQN[LMYXhñt
�XN[O�Y�ZgOMYbk<h>N[acRo^<YbL�RXhEmbYbOQJEPSa�YbL V Yb\8�bN[\ V J>YX\`RXJ>L�p � tpqj4(b>\%:<46132@cpy�:�8�8�:<4�]egLSR�Y�OMN
tÉa�R_ZUN[RXacN�\8PSY
^<NoZ�sR_mbJ>\`R_L'N�\8PSOMNoN[LQZ`RUTV YXL�^gNoN[\g^gN�OMN�TV RXa�N[\8PSYc�|JEOQPMe`RXJ>L�^gYXLZgOQY V N[LQLMYbL��ªa�Y �XN[\g^<Y�YbL'^`RX^gYXL^`R
YXOMJ>mXN[aÄZ`R_OSR�Y�^gN�LQPMJ>\gYg�³Nce<a�R�YbOMmbRX\gJ>õ[RUTVXWR_YìLQN[a�JñtÉN[LQPMOMe<PMegOSR_^`Rì^<YbLo^gRX^gYbLrZ`RXOMR�R_PMJ>\gmbJEOKa�N
t
hEógYbOMRXLLQJ>mb\<JG V R_PSJñ�XR_L�^gN�^gN�LMN�acZ�N[\gó<Ygp � L�a�N V RX\gJELMa�YbL�^gNoPMOSRX\gLu{}N[O[�N[\ V J�R�N�R V N�LMLMYÊRXYbL�^gRX^gYbL
{}YXOSRXa ^<N[LMa�N[a�kgOSRX^<YbLcNìL WR_YH��J>L[s- �bN�J>L�RXY½ZgOMYXmbOSRXacRX^gYXO[p � RXh>mXYbOMJñPSa�Y�e<PSJEh>JEõ¼R�acRXZUN[RXa�N[\8PSY
LQN[hEN�PSJñ�bY½LMYba�N[\8PMN�Z`R_OSR½RXLCZ`RXOQPMN[L�^gYbL�^`RX^gYXLCPMOSRX\<LQ{}N[OQJ>^gYXL�dfegN�ZgOMN V JELSRXa LQN[OcR V N�LMLMRX^gYbL�p �
tpqj4(b»\%:<46132�cpy�:�8�8�:<4�]�{}YbJ V Yb\ V N�kgJ>^<Y�Z`RXOMR�R�PSOSR_\gLQ{}N�O[�N[\ V J�Rr^gN�mXOSRX\g^<N[L#YXk��QN�PMYbLj^<N�^`RX^<YbL#R¬PSOSR¼��sN[L
^<N�ega i%25:<¼%132+^gNc^gJ>LQZUYbLQJEPMJE�bYì^gNcN[\8PSOMRX^`R<�³^gN�egacR�LMN[d½�e��N�\ V J>R�^gN�Z<OMY V N[LQLMYbL�Nc^gNcega i%25:<¼%132
^<N�^gJELMZ�YbLMJñPSJE�XYc^<N�LSR<s- ^`R<� Yb\<^gN V RX^`RcZ<OMY V N[LQLMY/Z�Y|^<Noa�Y|^<JG V RXO�Ybe�\ WR_Y�YbL^`RX^gYbL�PSOMRX\gLu{}N[OMJE^gYbL
N/N�\8P WRXY@ZgOQYbZ`RXm�sR¬tzhEYbL�N�a ^gJEOMN|TV_WRXY�RXY@ZgOgsY_�|J>a�Y�ZgOQY V N[LMLQYHYXe¾i%23:<¼%132r^gN/^gJELMZ�YbLMJñPSJñ�bY�^gN/LMRgs- ^gR<p
�#YXacZ`R_OSRX^gYìRXL+P|sN V \<J V R_Lr^<N�PMOSRX\gLu{}N[O[�N[\ V J�R�^gNC^`RX^gYbLrZ�YbO V sYbZ<J�RÊ{us- LQJ V R/NCZ�YbO�OMN
tÉa�R_ZUN[RXacN�\8PSY
^<NcN�\g^gN[OQN|TV YbLo��J>OuPSe`R_J>L[�ÍY¿tpqj4(b>\%:<46132Scpy�:�8�8�:<4�]�LMegZ�N[OQYbe��³N[a a�egJñPSYg�ÆYì^gN�LMN[a�Z�N[\gógY�^`RXLr^ge`RXL
P|sN V \gJ V RXL V Yb\8�bN�\ V JEYb\`RXJEL[�ÐZUYXJ>L+LMN�e V egLQPMY�^gNCN
�|N V elTV_WRXY�^gN�ZUN�\g^gNcLMYba�N[\8PSNC^gY V e<LQPSY�^gN�R V N�LMLQY
R_YbL�^`RX^gYXL'N
{}N�PMJE�_RXa�N[\8PSN�h>JE^gYbL�YXeìN�L V OMJEPMYbL[p

IKOQegL V ógN�h�N�P�RXh�pñ�|N�a�� ð¢�L� �gRjG`OMacRXa dfegN+Y �g� sNKega {µR_PMYbOj^<N�PSN�OMa�J>\`R_\fPMNK\`R V RXZ`R V J>^`R_^gNK^gN



ý
R_ZgOMY¢�bN�JEPSRXacN�\8PSY�^gRXL#OQN[^gN�L�^gNRXhEPSR��XN[h>Y V JE^`RX^gNZUYXOjZ`R_OQPSN'^`RXL#RXZghEJ V R�TVXWYbN�L[p s�;OQN[LMZ�Yb\gLMRXkgJEh>J>^gRX^gN
^<Y �g� PSOMRX\gLQ{}YXOMacRXO�Rìk�Y8RÊ�_RXõ WR_Yì^<NcOQN[^gNCN[a k�Y8RÊ�_RXõ WR_Y�N�\fPMOMN�RXZghEJ V RUTVXWYbN�L+^gN�OMN[^<NXp�xzLQPSYìYbL
hEN��_RÊR�dfegN�LQPMJ>Yb\`R_OKLMNCR�h>RXOMmXegOSR�^gN�k`RX\<^`RÊ^`R���q��W�_a�N[a~sYbOQJ�Rc^gRXLKN[LuP]RUTV_WYbN[L+^<N�PSOMRXk`RXhEógYÊJ>O WRXY
Z�N[OQa�R_\gN V N[Or^gN[\8PSOQY�^`R�a�N[LMacR/YbOM^<N[a ^gN�mbOSR_\g^gN[õ[R�^`R�h�R_OMmbegOMR/^gNckgRX\g^`R�^`R�OQN[^gN_�³N V YXacY

V Yb\gLQN[d��eÆ�N[\ V J�R<�<YbL�LMe<kgLMJELQPSN�a�R_L�^gN+OMN�^gNK^gN
�bN[a acJE\gJ>a�J>õ[RXO�Y�\Ksega�N[OMY�^gN+Z`RXLQLSRXmbN�\gL�^gYbL�^gRX^gYbL
^<N+OMN[^<N�R_PSOMR¢��sN�L�^gY V RXa�J>\<ógY�^gNK^gRX^gYbL�N�\fPMOMNr��q��AN+a�N[a~sYbOMJ>R<pl�`YbOMRXaßZUN�LMdfegJ>LMRX^`RXL�PSRXa�kjsN�a
^<JE�bN�OMLMRXL�P|sN V \gJ V RXLjdfegNZUY�^gN�a LMN[OjRXZghEJ V RX^`RXL�RrN[LQPMNZ<OMYbkghEN[acR<p¹�'a�R�J>a�Z�YbOQPSRX\8PSN�h>JuTVXWRXY<�8RXZgOQN[\|t
^<J>^`R�\`RCZUN�LMdfegJELSR<��sN�dfegN�R�RXZghEJ V RUTVXWRXY�^<N[LQPSRXL�P|sN V \gJ V RXL'\ WRXY°sNrLQe#G V J>N[\8PMNoZ`R_OSR�R_PSJE\gmbJ>O#egayk�Yba
\�s- �bN�hª^gN�XR_õ WRXY�N�\8PSOMN�R_Zgh>J V RUTV_WYbN[L�p s�5\<N V N�LMLgsRXOMJEY�P]RXa�kjsN[aßJ>\8PSN�mbOSRXOjJ>\8PSN�J>OMRXacN�\8PSN'Y V RXa�J>\gó<Y�^gN
^gRX^gYbL���^gN[LQ^gNCY/^gJ>LQZUYXLMJEPMJE�XYÊYbOMJEmbN[aFR_P|sN�YbLKZgOQYbmbOMRXa�R_LKRXZghEJ V R_PSJñ�bYbL��ªZ`RXLQLSRX\<^gY�ZUN�h>Y �g� ��ZgRXOSR
Y_PSJ>a�J>õ[RXO�R��_RXõ WRXYgp

IKOQegL V ógN�h���N�a � ��� ��R¢�_RXhEJ�R�Y½ZUYX\fPMYH^<N V Yb\8PSN[\³TVXWRXYH\gY½PMO`sR_{}N�mbY½^gN��.� � ^gY �g� � V Yba {}Y V Y
ZgRXOQPMJ V e<h�RXO�\`R V Yba�e<\gJ V RUTVXWRXYr^gNOMN[^<N�^gN�RXhEPSR��XN[h>Y V JE^`RX^gN_p�q�OMJEacN�J>OSR_acN�\fPMN�L WRXYoJ>^gN�\fPMJG V RX^`RXLjRXL
V RXegLMRXL�^gN[LuPSN�Z�Yb\8PSY+^gN V Yb\8PSN�\lTVXWRXY<��dfegN�P¼�N[a%LMe`RXL�YXOMJ>mXN[\gL¹\gRKJ>\`RX^<N[dfe`RUTV_WRXY�^gY V Yba�Z�YbOQPSRXacN�\8PSY
^<Y �<� V YbaÄRXL V RXOMR V PMN[O[s- LQPMJ V R_L+^gNC^gN[LQN[a�ZUN�\gógY�^<YÀy#\%2zi%l.\%2h1K^<YbL V Yba�Zge<PSRX^gYbOQN[L�acY�^gN�OM\gYbL�p
� RXk�YbOQ^`RXmbN�a PSOMRX^gJ V J>YX\`RXhªZgRXOSRCYCLMegZ�YbOQPMNo^<No�.� � \gYbL �g� L�sN�\gY¢�XR_acN�\fPMNrR¢�_RXhEJ�RX^gR�LMYbk�R�hEegõ
^<Y½^<N[LMN�acZ�N[\<ógYH^<Y�y#\%2zi%l.\%2h1�R_PSe`R_h�p¶��LQPSR�R¢�_RXhEJ�RUTV_WRXY�^�sR�YbOQJ>mbN�a R@ega V Yb\j�Qeg\8PMYH^gN�\gY¢�_RXL
P|sN V \gJ V RXL�Z`R_OSRcN�h>JEacJE\`RXO�Y�Z�Yb\8PSYc^gN V Yb\8PSN�\lTVXWRXY/^<N��.� � ��dfegN�L WR_Y�YbL.^`\jc3b@Á|a3ÂW132hcTX {}kge#�ULpZ�N�YbL
\38�8�7;:»te\%bÃ:»qj4(Ä�i�13¼�:»tp1Stpy#\%4(46137�cTX}�KI��#LhZ
p � L'{}kge#�UL�L WRXYÊegLMRX^gYbLZ`RXOSRcY�mbN�OMN[\ V J�R_acN�\fPMY�NrPSOSR_\gLut
{}N�O[�N�\ V J>Ro^gNSÁ|a3ÂW132hc�^gN'^`RX^<YbL#^gN��.� � ��R_PSOMR¼��sN�L�^gYbL�h>JEacJñPSN�L�N[\8PSOQN�YbLj^gYba�s- \gJEYbL�^gY�e<LMe�sRXOQJ>YoN^gY
LQJ>LuPSN[acR<p � L��KI��#L�L WR_Y�e<a�R�\gY¢�_R�{µR V JEh>J>^gRX^gNK^gY �g� d�e<N�PMYbacR��_RX\8PSRXmbN[a ^gYbL�ZgOQYXPSY V YbhEYbL�^gN
OQN[^gNC\gY/\�s- �bN�h�^gN�egLQe�sRXOMJEY�N�^gY�LMegZ�YbOQPMN�^gYìRX^`RXZ|P]RX^gYXOK^gNCOMN�^gNX�Í^`RX\<^gY;iRXL�RXZghEJ V R�TVXWYbN�L+R V N�LMLQY
^<J>OMN
PSYg�<ZUYbO�sN[a V Yb\8PSOQYbh�R_^gYg�`RXYXLR_^`RXZ<PSRX^gYbOQN[L�^gN�OMN�^gNXp

�h>a�N[J>^gR<�|N�as� ö � �<J>\8�bN�LQPSJEm8RCR�J>\8PSN�OSRUTV_WRXYCN[\8PSOQNrYCLQJ>LQPMN[acR�YbZ�N[OSR V J>YX\`RXhªN�ega LMN�OQ��J>^gYXO@�HN[k
NrRXZ<OMN[LQN[\8P]R�YbL�ZgOMJE\ V JEZ`RXJEL�OMN V egOMLQYbL'N V RXOSR V PSN�O¼s- LuPSJ V RXL�^gY�LMJELQPMN[acRCdfegN V YX\fPMOMJEkgegN[aòZgRXOSRCYC^gN
t
LQN[a�ZUN�\gógY/^gY/LQN[Ou�|JE^gYbO�poq³RXOSRÊa�N[^<J>OR/R_PSJñ�|JE^`RX^gNoN�R�e<PMJ>hEJ>õ¼R�TVXWRXYc^gN�OMN V egOQLMYbL+\<Y/^gYba�s- \gJEYc^gY
LQJ>LuPSN[acR�N�PSRXa�kjsN�a ^<YbL�ZgOQY V N[LMLQYbL�dfegN V YXacZ WYXN[aÜY�LMN�OQ��J>^gYXO[�BN�k°N
�|N V e<P]RX\<^gY�\gY@^gYba�s- \gJEY





^<Y@egLMe�sR_OMJ>Y�{}YbJ#JEacZghEN[a�N[\8P]R_^`R�R�{}N�OMOMRXacN�\8P]RÅ¥JEL¦�§�Q�K � U�QL? pB� {}N[OMOMRXa�N[\8P]R3sNÊe|PSJ>hEJ>õ[RX^`R�ZgRXOSR
R_\`RXh>JELSRXO�Yc^gN[LQN[a�ZUN�\gógY/^gYÊLQN[Ou�|JE^gYbO��Z`R V ó<N�N
�|N V e<P]R_\g^gY�LMYbk<OMN�Y0~ÍJE\fe|�Up � LKOQN[LMe<hEP]R_^gYbL V Y_t
hEN�PSRX^gYbLacYbLuPSOMRXa d�e<N�mbOSR_\g^gN�Z`R_OQPSN�^gY�PSN�acZ�YÊ^gN�N
�|N V elTVXWRXY�^`R_LKOMN�d�e<J>LMJuTVXWYbN�L+�����q sN�m8RXLuPSY
\<Yo^gYXa�s- \gJ>Y+^gYoLMJELQPSN�a�R|�8J>LQPMY�sN_�|N �|N V e|P]RX\g^<Y�OMYXPMJ>\`R_L�^<Y �g� p � LjOQN[LQeghEPSRX^gYbL�P]R_a�kjsN[a a�YbLuPSOSR_a
dfegNcY�N
{}N[JEPMY�^<NcacRX\8PSN�O�RXL V YX\gN
� WYbN�L��'��q�RXkUN�OQPSRXLo\<Y�N[LuP]RX^<Y���xun�� �@��xz�+� V Yb\<{}YXOMa�N�N�Lut
Z�N V JG V RUTVXWR_Yì^<Y/ZgOMYXPMY V Ybh>Y��'��q³� V R_egLSR�egaÄR_egacN�\8PSY�^gN�dfe`RXLQN ð¼�b��Æ \<YÊPSN[a�Z�Y/^gNCOMN[LQZUYXLQP]R
\<N V N�LMLgsRXOMJEY@Z`RXOSRìPSOSR¬P]RXOoega�R�OMN[dfegJELMJuTVXWRXY@�'����q³�¹N V Yba�Y V YX\gLMN�d��e��N�\ V J>R�egacR�^gJEacJE\�e<JQTVXWR_Y�\`R
PSR¬�<R�^gN�ZgOMY V N�LMLSR_acN�\fPMYgpj�acR�{}N�OMOMRXacN�\8P]R�^gNW8�2hqoÇ�7;:<4�]�^gY0/�132546137�^gY�~ÆJE\�e��0sN�e<PSJEh>J>õ[RX^`R�ZgRXOSR
JE^gN[\8PMJG V RXOKYbLKZ<OMJ>\ V J>ZgRXJ>L V Yba�ZUYX\gN[\8PSN�L+^gY �g� d�e<N V Yb\8PSOQJ>kgegN�aùZ`R_OSRÊYÊPSN�acZ�Y/^gN�N �<N V elTV_WRXYgp
� LoOMN[LQeghEPSRX^gYbLra�YbLQPMOSRXa dfegNÊmXOSRX\g^<NcZ`R_OQPSNc^gY�PMN[a�ZUY�sN�e<PMJ>hEJ>õ¼R_^gY�\gY�LQegkgLMJELQPMN[acR�^gN�OQN[^gN�L[p
�h
sN�a ^gJELMLMY¶sN+a�YbLQPMOSRX^gYCdfegNrRXL�OMY_PSJ>\gRXL�^gN+PSN�acZ�YbOMJEõ¼RUTV_WRXY V Yb\8PSOMJEkgegN�ay^gN+{}YbOMacR�LMJEmb\gJ	G V R_PMJE�_R
ZgRXOSR/R/^gN�mbOSRX^gRUTVXWRXY�^gY/^<N[LMN�acZ�N[\<ógY�dfe`R_\g^gY�RXL V Yb\<N
� WYbN[L+P¼�N[aÄdfegNCLMN�O+a�R_\fPMJ>^`R_LK\gY�N[LuP]RX^gY
��xun�� �@�xz�+p

�'e�N�PKRXh�pñ� N[a¹� ð¢��� �ªa�N[^gN�aFNoRX\`R_h>J>LMRXayY V Yba�ZUYbOuP]RXa�N[\8PMYc^gYcLMN�OQ��J>^gYXO©�HN[k��Z`R V ógN�N�a
e<aùLMJELQPMN[acRÊeg\gJ>Z<OMY V N[LQLSRX^<YìN�N�aùega LMJELQPSN�a�RÊa�eghEPMJñtzZ<OMY V N[LQLSRX^<YÊLMJEa°sN
PSOMJ V Y V Yba ý ZgOQY V N[LQLSR¬t
^<YbOMN�L[� V Yba RXa�k�YbL��jYbLCLQJ>LQPMN[acRXLCN
�|N V e<P]R_\g^gY;Y �g� xw��n ��x>=�p��'PSJEh>JEõ¼RX\g^<Y@R�{µR V J>hEJ>^`R_^gNÊ^gN
OMRXLQPMOMN[RXacN�\8PSY/J>\ V YbOQZUYbOMRX^`R/RXY/�x>= N�egacR�{}N[OQOSRXa�N[\8P]RÊ^<NCRX\�sRXhEJ>LMN�^gN�^`RX^gYXL[��{}YbOMRXa YXk<PSJE^`RXL
JE\<{}YbOQa�RUTV_WYbN[Lr^gN
P]RXhEó`RX^`RXLrLMYXkgOMNÊYXL�N��XN[\8PSYXL�^gYº/�132546137Æ^gY �g� Nc^gN[acRXJ>LoR_PMJE��J>^`R_^gN[Lo^gY�LQJ>LQPMN
t
acR<�ÍN
�|N V e<PSRX\g^gY@Y���Z`R V ó<N�LMe<kgacN
PSJE^gY°iR V RXOQm8R�^<YbL0Á31346tpy�È\%2h/�c � q����µ�#N�k � �@N�HN[k<LQPSYX\gNXp
IKN�L V YbkgOMJEe|tzLQNCd�e<N�N[a a¶sN[^<J�R<�ÆYì��Z`R V ógN�e<PMJ>hEJ>õ¼R/R_ZgOMY¼�|J>acRX^`RXa�N[\8PMN �X� t � 
 Æ ^gY�PSN�acZ�Y�PSYXPSRXh
^<N���q���\gY�^gYba�s- \gJEY�^gYce<LMe�sRXOQJ>Yg� ô�
 t�
 ��Æ \`RXL V ó`R_a�RX^gRXL�^gNoLQJ>LuPSN[acRC^gYm/�132546137�N � 
 t ýb��Æ \gY
PMOSR_PSRXa�N[\8PSY�^gNrJ>\8PSN�OMOMe<ZlTVXWYbN�L[p�q³RXOSR�LMJ>LuPSN�a�RXL V YXaòZUYbe V Rca�N[a~sYbOQJ�R����+nH� Y�^<N[LMN�acZ�N[\<ógY�^gY
LQN[Ou�|JE^gYbOn�HN[k5sN'h>JEacJñP]RX^<Y�Z�N[h�R�h�R_OMmbegOMRK^gN'k`RX\g^`Rr^gYr^gJ>L V Yg�fZ�N[h�R+ZgJEh>ó`R+^gN'ZgOQYXPSY V YbhEYbL��'��q.�_xwq
N�ZUN�h>YBPMOSR_PSRX^gYbOc^gN�JE\8PSN[OQOMegZ³TVXWYbN�L/^gN�OMN�^gNXpA� YXJZ�N[O V N[k<J>^gY¶dfegN�YB��Z`R V ó<N�RXZgOMN�LMN�\fPSR V Yba�t
Z�YbOuP]RXa�N[\8PSY@LQJ>a�J>h>RXO[�ÍP]RX\8PMY½\<Y@LMJ>LuPSN�a�R�eg\<J>ZgOQY V N[LMLMRX^gY V YXacY@\gY�LQJ>LQPMN[acR�a�eghñPSJñtÉZgOMY V N�LMLMRX^gY
LQJ>a°sN�PMOMJ V Ygp³� YXOSRXa Z<OMYbZ�YbLQPSRXL þ ^gJñ{}N[OQN[\8PSN�L�P|sN V \<J V R_LjZ`R_OSR�Yoa�N[hEógYbOSR_acN�\fPMY�^gYo^<N[LMN�acZ�N[\<ógY�^gY
�Z`R V ógN_p/IKN[LuP]RXL��É�/{}YbOMRXaÄJ>a�ZghEN[a�N[\8P]RX^gRXL+NCYbLoN �|ZUN�OMJ>a�N[\8PMYbL�R_ZgOMN�LMN[\8PSRXOSRXa e<a�R�acN�h>ógYXOSR
^<NW� ð�Æ \gRr�_RXõ WR_Y�^gY��Z`R V ógN_p � L#OMN�LMeghñP]RX^<YbLjJE\g^gJ V RXa PSRXa�kjsN�a d�e<NKY�LQegZUYXOQPSN^gY �<� ��Z`RXOMRoY



�
N�\8�|JEY+^gJ>OQN�PMY�^gN�^`R_^gYbLl^<Y�te\�tpy(1Ð^gYKLMJELQPMN[acR�^gN�RXOQdfegJE�XYbL¹Z`RXOMR+R�OMN�^gN��'��q.�_xwqÐ�bZUY�^gN�a�N[hEógYbOMRXO
R_J>\g^`R�acRXJEL�Y�^<N[LMN�acZ�N[\<ógYc^<YcLQN[OQ��JE^gYbO���Z`R V ógNXp

n�R_OQPSJE\;N�P�RXh�pñ�¹N�a � ð þ�� ��N
�<RXa�J>\gRXa R�LMN�\gLMJEkgJ>hEJ>^`R_^gNc^<YºÊT13bÃl�qj2h/�Ë�:<7Ì1Í�Î�c3bo13ÈÏX , � � Z/iRXL
V RXOSR V PSN�O¼s- LQPSJ V RXL�^gN�^gN[LQN[a�ZUN�\gógYì^gN�OMN�^gN[L�p��`YbJ¹R_^gYXP]R_^gY/egaùa¶sN�PMY|^<YÊ^gNCJ>\gLQN[O¬TVXWRXY/^gNCR¬PSOSR_LMYbL

V Yb\8PSOQYbh�RX^<YbL�N[a LQJ>LuPSN[acRXLCN[a N
�|N V elTVXWRXYHZ`RXOMR½a�N[^gJEO�R@LMN�\gLMJEkgJ>hEJ>^`RX^<NBiR�ZgRXO¬�RXa�N�PMOMYbL�k�sRXLMJ V YbL
^<N�OMN�^gNXp�� YXJj^gN�LMN�\f�XYbhE��JE^gY@egaÜacY�^gN[hEY�^<NªG`h>RXL�LQJ>a�Zgh>N�Lo^gN�ega LMN[Ou��J>^gYbO , � � NcacYXLQPSOMRX^gY
dfegN#N[LQPMN�acY�^gN�h>Y V RXOSR V PSN�OMJEõ¼R¼�_R�LMe#G V J>N�\8PSN[a�N[\8PMN'LQN[egL�^<YbJ>L³LMJ>LuPSN�a�RXLlN[a N
�|N V elTVXWRXY<��N �|N[O V JEPSRX^gYbL
Z�N[hEY�Á31346tpy�È\%2h/ � q����#LQ{}L�p��LSR_\g^gY�N[LuP]RXLjP|sN V \gJ V RXL[�jsN�Z�YbLML[s- �bN�hªJE\<{}N[OQJ>O�R�N[LuPSOQe<PSegOMR�^gN�LQN[Ou�|JE^gY_t
OQN[LR�ZgRXOQPMJ>O�^gYbL�OQN[LMe<hEP]R_^gYbL�ZgegkghEJ V RX^gYbL�Z�N[h>Y � q�����p � L�OQN[LMe<hEP]R_^gYbL�acYXLQPSOMRXaydfegNrLMN�OQ��J>^gYXOMN[L
, � � L WRXY�acRXJEL�LMN[\<L¼s- �XN[JEL�RrLQYbkgOQN V R_OMm8R�^<Y�ZgOQY V N[LMLMRX^gYbO��<Z�Y|^<N[\g^gYoN[LuPSN�LQN[O�ega {µR_PSYXO�hEJ>a�JEPSRX\8PSNXp
q³RXOSR�m8RX\<ógYbLr^gNc^<N[LMN�acZ�N[\<ógY�N�a OMN[^<N[L�^<N�RXhñP]RÊ�bN�h>Y V JE^`RX^gNCLMN�OMJ>RXaÄ\gN V N[LQL`sRXOQJ�RìOMN[^<elTVXWYbN�L�\`R
LQYbkgOQN V R_OMm8R�^gY�Z<OMY V N[LQLSRX^<YbO[p � , � � ZUY�^gN�PSYXh>N[OMRXO�R�h>R_P¼�N�\ V J>RÊ^gN�OMN[^<NcN �<JELQPMN[\8PSNc\`RXLoR_PSe`R_J>L
~Æ� , � N V Yba�e|P]RX^gYXOMN[L+xwqÐp � , � � YbZUN�OSR/R_PMOSR¼��sN[L�^gNCZ�N[dfegN[\gRXLoYXZUN�OSRUTV_WYbN[L�^gN�a�N�PSR�^gRX^gYbL+N
Z�YbO'J>LQLMYGsNoZUYbe V YÊLQN[\gL[s- �bN�h¹R�h>RXOMmXegOSRC^gN�kgRX\g^`R�^<N�OMN�^gNXp��lJ>\`R_h>a�N[\8PSN_�g{}YbJ³N�\ V YX\fPMOSRX^<YÊdfegN�RXL
V RXOSR V PSN�O¼s- LQPSJ V RXL�^gY�Z<OMYXPMY V Ybh>Yo^gY , � � �bN�OML WR_YCôoPSYbhEN[OMRoh�R¬P¼�N[\ V J�R_L#RXhñP]RXL�a�N[h>ó<YbO�d�e<N�Rr�bN�OML WRXY � p

��R_OQ{}YbOQ^��|N�av� ýL� ��^gN[L V OQN��bN+e<a�R�acN
PSY�^gYbhEYbmbJ�RKNegacRrJE\<{}OSR¬tÉN[LuPSOMe|PSegOMRr^gJELQPMOMJ>k<eÆs- ^`R+Z`R_OSRoN
{}N
t
PMe`RXO�a�N[^gJE^`RXL[�|P]RX\8PSY�N[aòe<a�R�OMN�^gN V Yba�YC\gYbL V Yba�Zge<PSRX^gYbOQN[L'R�N�h�R�J>\8PMN[OMhEJ>m8R_^gYbL[p�� ZgOQJ>a�N[J>OMR

V RXOSR V PSN�O¼s- LQPSJ V RC^`RCJ>\<{}OMR¬tzN�LQPSOQe<PSe<OSR¶sN�RCó`RXkgJEh>JE^`RX^gN+^gNrmbN�OSRXO�OMN�dfegJ>LQJQTVXWYXN[L'N[a egaòLMN�OQ��J>^<YbO��HN[k
dfegNìJ>a�JEPSRXasG`N[hEacN�\fPMN�YbLCegLMe�sR_OMJ>YXL�OQN¼RXJEL[p~��LuP]R�ó`RXkgJEh>JE^`RX^gN~sN�k`RXLQN¼RX^gRHN[aÿe<a�R@^gN
P]RXhEó`RX^`R
R_\�sRXh>JELMNK^<Y V Yba�ZUYbOuP]RXa�N[\8PMY�^gN V hEJ>N[\8PMN[L_�HN[kìNr^gRCJEacZ<h>N[a�N[\8PSRUTVXWRXY�^gYCZgOMYbmXOSRXacR�v+N[OSR_^gYbO�^gN
��N[dfegJELMJuTVXWYbN�L���©~¶��L V RXh�R_OSX � ����v��.Z
p � � ����vr�¿ZgOQY¢�U�N�R¸`N �|J>kgJEh>J>^gRX^gN+^gNrPSN[LuP]RXO'^gJñ{}N[OMN�\8PSN[L
R_LMZ�N V PMYbL#^<Y�^gN�LMN[a�Z�N[\gógY�^gNLQN[Ou�|JE^gYbOQN[L#\gR��HN[k�p���LQPSR�¸`N �|J>kgJEh>J>^gRX^gN/sN^<N[a�Yb\gLQPMOSRX^gRoN[a e<a�R
R¼�_RXhEJ�RUTV_WRXYc^gRXL��bN�OML WYbN[L ð p � N ð p ð ^gY�ÐWÎp8(132�Ñ�1zÒ�bTÑJ2z\%4#cd^r132·Óµ2pqjbuq�tpqj7ÔX´�'����qµZ p � LMN�mbeg\g^<Y�R_Lut
Z�N V PSY�^`R�R_kUYbOQ^`RXmbN�a sN�R�RX\�sRXhEJ>LQN^gN
P]RXhEó`RX^`R�^gRXL#PSOMRX\gLMRUTVXWYbN�L_�BN�k��gZ�N[h>R�RXZghEJ V RUTVXWRXYo^`R���\�sRXh>JELMN
^<Y���RXa�J>\gó<Y��#O[s- PSJ V YªXµ�'����Z p<���'���~ZUN�OMa�JEPMNRr^gN V Yba�ZUYbLQJQTV_WRXYoZ<OMN V J>LMR�^`Roh>R_P¼�N�\ V J>R+N[a PSOMRX\|t
LMRUTVXWYXN[L@�BN�k�N[a R_PMOSRXLQYbL�^gNrZgOMYbZgRXm8RUTV_WRXYg�g�_RXOMJ>RUTVXWYXN[L'\`R�OQN[^gN_�ªR¬PSOSR_LMYbL�\gYcLMN[Ou��J>^gYbO���R_PSOMRXLMYbL�\gY

V h>JEN[\8PSNKN�R¬PSOSR_LMYbL�Z�YbO�Z�N[OQ^`R�^gN+Z`R V YXPSN�L[p � WRXYCRXZ<OMN[LQN[\8P]R_^gYbL'^`RX^gYbL�^<N+^gN[LQN[a�ZUN�\gógY V YbhEN�P]R_^gYbL



þ
\gRJ>\|{}OSR¬tÉN[LQPMOMe<PMegOSR�^gNjacN�^gJQTV_WYbN[L�p � LÐOMN[LQeghEPSRX^gYbL³acYXLQPSOMRXaAdfegNjY�a°sN�PSY�^gY'e<PSJEh>JEõ¼RX^gY�Z�Y|^<NjN �<Z�YbO

V Yba�ZUYbOuP]RXa�N[\8PMYbL�LMegOQZgOMN�N[\g^<N[\8PSN�L�^gNe<a LMN[Ou��J>^gYbOn�HN[k��|RXh
sN[a ^gN'ZgOQY|^ge<õ[J>O�ega N�\8PSN[\<^gJ>a�N[\8PSY

V Yb\gLQJ>^gN�O`sR_�XN[hÍLMYbk<OMNrRXL V RXe<LSRXL�^`R��_RXOMJ>RXkgJ>hEJ>^`R_^gN^<YbL'R_PSOMRXLMYbL�N�a PSOMRX\gLSR�TVXWYbN�L@�HN[kªp

� a�JEPMóCN�P#RXh�pñ�fN[av� � ô � �<RLGgOMacR�dfegN�Rr\ WRXY�RX^<N[dfe`RUTV_WRXY�N�\fPMOMNYo^gN�LMN�acZ�N[\gó<Y�^`RXL�a¿sR_d�e<J>\`RXL�N
R�h�RXOQmbegOMR�^gNok`RX\g^gRcZgOQY ��JE^`RcZ�N[h>RcJ>\|{}OSR¬tÉN[LQPMOMe<PMegOSRC^gNoOMN[^<NX�UPSRXJ>L V YXacY V Yba�e<P]RX^<YbOMN�L�Nrh>J>\<ó`RXL
^<NKPSOSR_\gLMa�J>LQL WRXYg��sNKY�{µR_PMYbO#hEJ>a�JEP]R_\fPMN�\gY�RXZgOMY¢�XN[JEPSRXa�N[\8PSY�^`R V RXZ`R V J>^`R_^gNK^`R�OQN[^gN_pj��LQZUN V JG V R¬t
a�N[\8PMNX��R+h�RXOQmbegOSR^gN�k`RX\g^`R�^gN�OMN�^gN/sN�^`R�acN�LMacRKYbOM^gN�a ^gN�mbOMRX\g^gN�õ¼R+^`R�h�RXOQmbegOSRK^<N�k`RX\g^`R�^gN
a�N[a~sYbOQJ�R�^`R�acRXJ>YXOMJ�R�^`R_LlN[LuP]RUTV_WYbN[Ll^gN#PSOMRXk`RXhEógYg�¬N#Z�YbOlJELMLQYKR V RXOMm8R'\gYKLQegkgLMJELQPMN[acR�^gN�a�N[a~sYbOMJ>R
^<N��bN�LMN[OoacJE\gJ>a�J>õ[RX^`RÊZ`R_OSR�LQNÊYbk<PMN[Or^gN[LQN[a�ZUN�\gógY@a~sR¬�|J>a�Yg� V Yb\|{}YbOMa�N�R_ZUYb\8PSRX^gY�Z�YbO��#h�RXO �
N
PrRXh�prN[aÕ�Ö� � �ÆhEN��_RX\g^gY�R/ega V egJE^`RX^gYXLMY/ZgOQYj�QN�PMYì^gRìR_OMdfegJEPMN�PMegOSRÊ^gNCZgOQY V N[LQLSRXa�N[\8PSY�^gY�ZgOQY_t
PMY V Ybh>Y<p��%acRXJEYbO�N`G V J��N�\ V J>RcZ�Y|^gNrLMN�O�Ybk|PSJ>^gRcR_PMOSR¼��sN[L^gN�^gJñ�bN�OMLSR_L V R_OSR V PSN[O[s- LuPSJ V RXL'^gN�ZgOQYj�QN�PMYg�
acRXL+R_L+ZgOMJE\ V JEZ`RXJ>LYbZlTV_WYbN[L�L WR_Y�R/YXPMJ>a�J>õ[RUTVXWRXYc^`RXLK{}eg\³TVXWYbN�Lr^<N�ZgOMY V N�LMLSR_acN�\fPMY�\gRìR_OMdfegJEPMN�PMegOSR
^<Y�ZgOMY_PSY V YbhEYg�¹R�Y_PSJ>a�J>õ[RUTVXWR_Yì^<Y@LMegZ�YbOQPMN/RXYìPSOSR_\gLMZ�YbOQPMNÊ^gNÊ^gRX^gYbL�^<Y �g� NÊegacR V egJ>^`R_^gYbLSR

V Ybh>Y V R�TVXWRXY�^gY0y#\%2zi%l.\%2h1#RX^gJ V J>Yb\gRXhU\<N V N�LMLgsRXOMJEYcZ`R_OSR�Y�R V YbZ<h�RXa�N[\8PSY�iR�OQN[^gN_p � WRXY�RXZgOMN�LMN�\fPSRX^`RXL
R_kUYbOQ^`RXmbN�\gL�Z`RXOMR+YIy#\%2zi%l.\%2h1³^`R�J>\8PSN�OQ{µR V N�^gN�OMN[^<NX�fZgOMYXmbOSRXacRK^gN�LMe<ZUYbOuPSN�^`R�J>\8PMN[OQ{µR V NX�8N�^gN�Lut
V OMJuTVXWYbN�L+^`RXL+N[L V YbhEó`RXL+^gN�Z<OMYj�QN
PSY/{}N[JñP]RXLK\gR�JEacZ<h>N[a�N[\8PSRUTVXWRXYc^gN�ega R_^`RXZ<PSRX^gYbOK^<N�OMN[^<N����'n
ZgRXOSRrega�RoN[LQPSRUTVXWR_Y�^gN�PMOSRXk`R_h>ógYrxw��ng�X� � � �X�b� p � WR_Y�RX\`RXhEJ>LMRX^`RXL��|R_J>\g^`R|�<RXLjJ>\#¸geÆ�N[\ V J�RXLjLMYbk<OMNKY
^<N[LMN�acZ�N[\<ógYc^gRXL�N[L V Ybh>ógRXL�^gN�ZgOMYj�QN
PSY�Z`RXOMR�R_LR_Zgh>J V RUTV_WYbN[L�p

I+RXhñPSYb\BN�PcRXh�pñ��N[a � þj� �jRXZgOMN�LMN�\fPSRXa ega N[LQPMeg^gY½LMYbk<OMNìR@k`RXJñ�<R��_RXõ WRXY�N�{}N�PMJE�_R�^gN
PSN V P]RX^gR
N�aòRXhEmbegacRXL�J>a�ZghEN[a�N[\8P]RUTV_WYbN[L#^gYbL�ZgOMY_PSY V YbhEYbL��'��q.�_xwq³p�IKN�R V YbOM^<Y V YbayYCN[LuPSeg^<Yg�`Yc\�se<acN�OMY
N � V N[LQLMJñ�bY¶^gN V sYbZgJ>RXLcRXYbL�dfe`R_J>L�YbL�^`R_^gYbL�L WRXYBLQegkga�N�PMJ>^gYbL���^gN�LM^gN�YBacYba�N[\8PMYHN�a dfegN�L WRXY
mXN[OSR_^gYbL�R_P|sN�YrJE\gLQPSRX\8PSN�N�aædfegN�L WRXY+PMOSRX\gLQacJñPSJE^gYbL[�³sN�Y+ZgOMJE\ V JEZ`RXh<OQN[LQZUYb\<L`sR_�XN[h ZUN�h�RKk`R_Jñ�<RK�XR_õ WRXY
^<N[LMLQN[LCZgOQYXPSY V YbhEYbL[p���LQPSN/N � V N[LQLMY½^gN V sYbZgJ�R_L�h>JEacJñP]RXOQJ�RÊR��_RXõ WRXY�^gN�LMLMN�LCZgOMYXPMY V Ybh>YXL�iR�h>RXOMmbe<OSR
^<N�k`RX\<^`R�^gYÊLQJ>LuPSN[acRc^<N�a�N[a~sYbOMJ>R<p'�#Yba�Y�egacRcLQYbh>elTV_WRXYÊZ`R_OSRcY�ZgOMYbk<h>N[acR<�`PSO[�N[L�RXkUYXOM^`RXmXN[\gL
dfegNcZUN�OMa�JEPMN[a R�OQN[^gelTV_WRXY�^gY�\Ksega�N[OMY�^gN V sYbZgJ>RXLoL WRXY@RXZ<OMN[LQN[\8P]R_^`RXL[p��acR�^`R_L�RXk�YbOM^gRXmbN[\<L[�

V ógRXa�R_^`R�^gN V sYbZgJ>R0se<\gJ V R<�|{}YbJªJ>a�Zgh>N�acN�\fPSRX^`R�\gYCZgOQYXPSY V YXh>Y��'��q¿Z`RXOMRC��qltw�@=�p ��ayLMN�mbegJE^`R<�
{}YXOSRXa�N�{}N
PSe`RX^gRXLÐRXh>mbe<a�RXLªacN�^gJQTV_WYbN[LÆN�aAN[LuP]RUTV_WYbN[LÍ^gN�PSOMRXk`RXhEógY���q � N[OQJ>N�L þ_�b� V YbaARX^`RXZ<PSRX^gYbOQN[L



ö

^<N�OQN[^gNì�{ PMN[OMk<egOM\gN�O[��dfegN�RXZgOQN[LQN[\8P]RXaÿ�_RXõ WRXYH^<N ð v+kgZgL�p~�Lca�N[^gJuTVXWYbN�LCacYbLuPSOMRXOSRXa dfegN�R
JEacZ<h>N[a�N[\8PSRUTVXWRXY�^gY��'��q V YXa V sYXZgJ�Ræseg\gJ V R�Z�N[OQacJñPSJ�R�RXLCRXZghEJ V RUTVXWYbN�L�LMN V Yba�eg\gJ V RXOQN[a \�e<a�R
�_RXõ WRXY�R V JEa�R�^<N �_�b� n�kgZ<L[p
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� V R_ZÆs- PMegh>Y � ^<N[L V OMN
�bNrkgOMN
�bN[a�N[\8PMN�RXLjP|sN V \gJ V RXL�^gN�R¼�_RXh>J>RUTVXWR_Y�^gN+^gN�LMN�acZ�N[\gó<Yc^gN+a�Y�^gN[h>RXmbN[a
R_\`RXh�s- PSJ V R<��LMJEa�egh>RUTVXWRXY½NìacN�^gJQTV_WRXYg�#NìP]RXa�k#sN[a RXL�{}N[OQOSRXa�N[\8P]R_Lc^gN�acN�^gJQTV_WRXY½^gN�e<PMJ>hEJ>õ¼R�TVXWRXY�^gN
OQN V egOMLQYbLj^<Y �g� ^gJ>LuPSOQJ>kge�s- ^`RXL V Yba YbL �g� L�� , x>= � �|LuPSN�a V N�~ÆJ>\fe|�Up � V RXZ�s- PSeghEYrô�^<N[L V OMN
�bN+R
{}N�OMOMRXacN�\8P]RWH(CLKJCFMLN�B%E�? �gLMN�egL#ZgRXO¬�RXa�N�PMOMYbL�^gN V Yb\FG`mbegOMRUTVXWRXYoNLQe`RoJEacZ<h>N[a�N[\8PSRUTVXWRXY<p³�ZgOMN�LMN[\8PSR
PSRXa�kjsN�aòRce|PSJ>hEJ>^`R_^gNK^`R�acN�^gJQTV_WRXYC^gNoe|PSJ>hEJ>õ[RUTVXWRXY�^<NoOQN V e<OMLMYXL�^gY �g� N V Yba�Z`RXOMR�YIHJC%KJCFMLN(B�E�?
V YbayYbe|PSOMYXL'a�Yb\gJñPSYbOQN[L�p � V RXZ�s- PSe<h>Y ý RXZgOQN[LMN�\8P]R�ega N[LQPMeg^gYc^gN V RXLQY V Ybaya�N[^gJuTVXWYbN�L'^<Yc�Z`R¬t

V ó<NX��LQN[\g^gYHN
�|N V e<P]R_^gY;N[a V Yb\g^<JQTVXWYXN[L�N
��PSOQN[acRXLc^<Nìe|PSJ>hEJ>õ[RUTVXWRXY<p � V RXZ�s- PSe<h>Yº
½R_ZgOMN�LMN[\8PSRBRXL
V Yb\ V h>egL WYbN[L�LMYXkgOMNrY�PSOSR_k`RXh>ó<YCRXdfegJÆ^gN[L V OQJEPSY<p
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, N[LuPSN V RXZÆs- PMegh>YìL WR_Y@RXZgOQN[LMN�\8P]RX^`R_L�{}N[OQOSRXa�N[\8P]R_L�Z`RXOMR�a�N[^gJuTVXWRXYì^gNÊe<PMJ>hEJ>õ¼R�TVXWRXY�^gNcOMN V egOMLQYbL�^gY
�<� ^<J>LQPMOMJEkgeÆs- ^gRXL V Yba YbL �<� L�� , x>= � ��LQPMN[a V N�~ÆJ>\fe|�3N�a Z`R_OQPSJ V egh>RXO[p �Ü{}N[OMOMRXa�N[\8P]R
¥JEL¦�§�QjK � U(QL?ß� ö � �KdfegN�sN½e<a�R;{}N[OQOSRXa�N[\8PSR5N�LMZ�N V s- G V RAiR°acN�^gJQTV_WRXY°^gN�^gN[LQN[a�ZUN�\gógY~^<YG�Z`R¬t
V ó<NX�fP]RXa�kjsN[a sNRXZgOQN[LMN�\8P]RX^`R|p � WRXYr^gN[L V OMJñP]RXL�RXhEmbegacRXL¹P|sN V \gJ V RXL�N'N[\feg\ V J�RX^<YbL�RXh>mbe<\gL V Yb\ V N[JñPSYbL
^<N�R¼�_RXh>J>RUTVXWR_Y�^<N�^gN�LMN[a�Z�N[\gógY�Z`RXOSR�ega acN�h>ógYXO'N�\8PSN[\<^gJ>a�N[\8PSYc^gYbLOMN V egOMLQYbL�Y_{}N[OMN V JE^gYbL�Z�N[h>RXL
{}N�OMOMRXacN�\8P]RXL�Z`R_OSRCacN�^gJQTV_WRXY�^gN�e<PSJEh>JEõ¼RUTV_WRXY�^gN�OMN V egOQLMYbL'^gY �g� p

�#Yb\|{}YbOMa�N�àbRXJE\ � ð ô � ��Y�^gN�LMN[a�Z�N[\gógYAsNcega V OMJñP|sN[OQJ>Y V ó`R¼�bN/\gY�Z<OMYj�QN
PSYg��RXdfegJELMJuTVXWRXY�NÊegLMY
^<NìLQJ>LuPSN[acRXLC^gN V Yba�Zge<PSRX^gYbOQN[L�p � Ybk��QN�PMJE�XYH^gYXLcN�\gmbN[\<ógN[JEOMYbL�^gN�LMJELQPSN�a�R_L�^<N V Yba�Zge<P]R_^gY_t
OQN[L�� V J>N�\fPMJ>LuP]RXL��jR_\`RXh>JELQPSRXL�NÊegLQe�sRXOQJ>YbLBsN/Ybk|PSN[O�Y@a�N[hEógYbOo^gN[LQN[a�ZUN�\gógY½Z`RXOSR�e<a ^`RX^<Y V egLuPSYgp
�l�|N[a�ZghEYbLj^<YbLjZ<OMYbkghEN[acRXL�N[\8�bYXhE��J>^gYXL#\gN�LQPSNYbk��QN
PSJE�XY�L WRXYg��RrN[LMZ�N V JG V RUTVXWR_Y�^gYbLjOMN�d�e<N[OMJEacN�\8PSYbL
^<Nì^<N[LMN�acZ�N[\<ógYJ{�R�R¼�XR_h>J�R�TVXWRXY@^gNìRXhñPSN�OM\`R_PMJE�_RXLo^gN�ZgOMYj�QN
PSYJ{�R V YbacZgRXOSRUTV_WRXY@^gN�^gYbJEL�Ybe5a�RXJEL
LQJ>LuPSN[acRXL`{�R�^gN
PSN[OQacJE\`RUTV_WRXY�^gY��XR_h>YbOHsYXPMJ>a�Y�^gNcega Z`RXO �RXacN
PSOQY�Z`RXOMR�Y@R��QegLQPMN�^gY�LQJ>LuPSN[acR#{�R
JE^gN[\8PMJG V RUTVXWRXY/^<YbL�ZUYb\8PMYbL+^gN V Yb\8PMN[\lTV_WRXYJ{³R V RXOSR V PSN�OMJEõ¼RUTV_WRXY�^`R V RXOQm8R/\gY�LMJ>LuPSN�a�R#{ÐR/^gN
PSN[OQacJ t
\gRUTVXWRXY½^gY½\Ksega�N[OMY½N/P]RXacRX\gó<YbLC^gYbL V Yba�ZUYX\gN[\8PSN�LcZgRXOSR�Zgh�R_\gNo�MRXa�N[\8PMYH^gN V R_Z`R V JE^`RX^gNL{�N�R
Z<OMN���JEL WRXYC^gY�^gN[LQN[a�ZUN�\gógYcN[a V RXOMm8R_L�R�LQN[OMN�aòegLSR_^`RXL�\gY�{}e<PSe<OMYgp

�Lca�N[^gJE^`RXLC^gN��_RXõ WRXY½N�PSN[a�Z�YH^gNìOMN�LMZ�YbLQPSRH\gY�PSOMRX\gLQZUYbOuPSNì^gNì^`RX^gYbLcR_PMOSR¼��sN[L�^`R½OQN[^gN
Z�Y�^gN[a RXZ�Yb\8P]RXO�N
�bN�\fPMe`RXJEL�Z�Yb\8PSYXL�^gN V Yb\8PMN[\lTV_WRXYgp;qÐYb\8PSYbLC^gN V Yb\8PSN�\lTVXWRXY�L WRXY�YbL�ZUYX\fPMYbL�^gY
LQJ>LuPSN[acR V YXayRXL�acRXJ>YXOMN[LjP]R¬�<RXL�^gN+e|PSJ>hEJ>õ[RUTVXWRXY<p � L�ZUYX\fPMYbL�^gN V YX\fPMN[\lTV_WRXY�ZUY�^gN[a LMN�O V RXegLMRX^gYbL
Z�N[h>RìPMYbZUYXh>YbmbJ>R/^`R�OMN�^gNX�¹PMN V \<Ybh>YbmXJ�R�Ybe V RXZgR V JE^`RX^gNc^gYºy#\%2zi%l.\%2h1r^gNÊJ>\8PMN[OMhEJ>m8R�TVXWRXYg�ÍYbe¶Z�N[hEYbL
V Yba�Zge<P]R_^gYbOMN�L�d�e<N V Yba�Z WYbN[ayRCOQN[^gN_p

�h
sN[a%^`RXL�a�N[^gJE^`RXL�^gN�^<N[LMN�acZ�N[\<ógY�^`R+OQN[^gN_��sN�{}e<\g^`RXa�N[\8P]R_h`R+acN�^gJQTV_WRXY+^gN�Z`RXO �RXa�N�PSOQYbL�^gN
^<N[LMN�acZ�N[\<ógY�^gYbL V YXacZge|P]RX^gYXOMN[L�N�\8�bYbhñ�|JE^gYbL�p�q³YbO�N �|N[a�Zgh>Yg�XZUY�^gN[a%LMN�O¹PSYbacRX^`RXLlacN�^gJ>^`R_L¹^gYbL

V egLQPMYbLr^gNcZ<OMY V N[LQLSRXa�N[\8PMY�^gY �g� V YXacY�a�N[^gJ>RX^gYbO+N�a�eghñPSJ>Z<h>N
�<RX^<YbOK^gY�R V N�LMLQY�^gN�a�seghñPSJEZgh>YbL
Z<OMYbmbOMRXacRXL�RXYbL�OQN V e<OMLMYXLZgOQY¢�|JE^gYbL�Z�N[h>Y�y#\%2zi%l.\%2h1#^gYCLMJ>LuPSN�a�R<p



ð¢�
�'a�RK�bN�õdfegNRXL�a�N[^gJuTVXWYbN�L�J>\g^gJEdfegN[a YXL�Z�Yb\8PSYXL�N'RXL V Yb\g^gJuTVXWYbN�L�^<N V Yb\8PSN�\lTVXWRXY<�|YbL�RX^<acJE\gJ>Lwt

PMOSRX^<YbOMN�Ll^gY+LQJ>LQPMN[acRZ�Y|^<N[a�PSYbacRXOÐRXL¹a�N[^gJE^`RXL³RXZgOQYbZgOMJ>RX^`RXL�p¹qÐYbOlN �<N�acZ<h>Yg�bY^gN[LQN[a�ZUN�\gógY�^gN
R_Zgh>J V RUTV_WYbN[LÐ^gJ>LuPSOQJ>kge�s- ^`RXLÍZ�Y|^gNjLMN�O�R_{}N�PSRX^gYZUN�h>Y{µR¬PSYbO³^gN V RXOMm8R^gYbLlZ<OMY V N[LQLSRX^<YbOMN�L�\`Ra~sRXdfegJ>\gR<�
k�N[a V YXacY�Z�N[hEYoPMO`sR_{}N�mbY�^gN+N�\fPMOSRX^gR�NKLSR<s- ^`R0Xµ�.� � Zj\gY�^<J>L V Yg� V RXegLMRX^gY�Z�N[h>Y�egLMY�JE\gN`G V J>N�\fPMNK^gN
a�N[a~sYbOQJ�Ro��J>OuPSe`R_h�p

� R¼�_RXh>J>RUTVXWR_YÊ^gNC^gN[LQN[a�ZUN�\gógY!sN�egacR�P]RXOQN�{µRÊPSOMRXk`RXhEógYbLSRÊNCR¼�_RXhEJ�RUTV_WYbN[LKk�N[a LMe V N[^gJE^`RXLr\ WRXY
Z�Y�^gN[a LMN[O�YXk<PSJE^`RXL�a�N V RX\gJ V RXa�N[\8PSNá� ð ô � p��aßPSOMRXk`RXhEógY�^gN�R¼�_RXh>J>RUTVXWR_Y�^gN+^gN�LMN�acZ�N[\gó<YcOQN[dfegN[O
Y V Yb\<ógN V J>a�N[\8PSY�^<N�P]R_h>ó`RX^<Y�^gY�LQJ>LuPSN[acR�^<N V YXacZge|P]RX^gYXOMN[L�R¼�XR_h>J�R_^gY�NÊR�LQN[h>N�TVXWRXY�RXZgOMYXZgOMJ>RX^`R
^gR½a�N�PMY|^gYXh>YbmbJ>R�RXZghEJ V RX^`R<� V RXOQm8R�^gNìPMOSRXkgRXh>ógY�N/{}N[OQOSRXa�N[\8PSRXL[pãâKe`R_\g^gYHRXZgOMN�LMN�\fPSRX^gYbLcZUN�h�R
Z<OMJ>a�N[JEOSR��bN�õX��a�egJñPSYbLCZgOQYbkghEN[acRXLc^<N�^gN�LMN�acZ�N[\gó<Y¶\ WRXYBL WRXY;R_^gN[dfe`RX^gRXacN�\8PSN�N �<Z<OMN[LQLMYbL�p-�
acRXJEYbO+Z`RXOuPSN�^gY�PMOSRXk`R_h>ógY�^gY�RX\`RXhEJ>LQPSR¿sN�Rì^gN`G`\<JQTVXWR_Y�N V Yb\8�bN�OML WRXY@^gY�Z<OMYbkghEN[acR/OMN¼R_h�N�a ega
a�Y�^gN[hEYg�gZ`RXOMRcdfegN�{}N[OQOSRXa�N[\8P]R_LN�P|sN V \gJ V RXLN[LQPSRXk�N[h>N V JE^`RXL'ZUYbLQLSRXaòLQN[Oe<PSJEh>J>õ[RX^`RXL#Z`RXOSRcR¼�XR_h>J¢sR t
hEYgp�qlR_OSR¶RXe|�|JEh>J�R_OcYBPMOSRXkgRXh>ógYB^gYbL�RX\`R_h>J>LuP]RXL�N
�|JELQPSN�a ^gJñ{}N[OMN�\8PSN[LÊP|sN V \gJ V RXLÊ^gN�R¼�_RXh>J>RUTVXWR_YB^gN
^<N[LMN�acZ�N[\<ógYg��RXL�dfe`RXJEL'LQN[O WRXYck<OMN��XN[a�N[\8PSNr^gN�L V OQJEPSRXL'R�LQN[mbegJEO[p
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�L#PSO[�N[L�Z<OMJ>\ V J>ZgRXJ>L�P|sN V \gJ V RXL�ZgRXOSR�R¼�_RXhEJ�RUTV_WRXYo^<NK^gN[LQN[a�ZUN�\gógY�L WRXYSé�êFëJìhí<îjïFìpéwîLð�îjí|ñò>óÃôÃõ î|��ö ô é�÷�ø
íùî#úõ(ûî�ê�N_é�ì|ë ô úõ(ûî�ê�� ð ô � p³�¿a�Y|^gN�h�RXmXN[a�RX\`R_hÉs- PMJ V R/sN�kgRXLMN[RX^`RK\`RKLQJ>a�Zgh>J	G V RUTV_WRXY'^gY+LMJELQPSN�a�RN[a ega
a�Y�^gN[hEY/d�e<NcOQN`¸`N
PSNÊR_ZUN�\`RXL�YbLoRXLMZ�N V PSYbLrN[LQLMN[\ V J�R_J>Lr^gY�LQN[e V Yba�ZUYXOQP]R_acN�\fPMYgpC� a�Y�^gN[h>RXmbN[a
Z<OMY¢�U�N+LMegZ�YbOQPMNKZ`RXOMR�OMN�eg\gJ>O��<YbOQm8RX\gJEõ¼RXO���R¢�_RXhEJ�RXO�NKN�\fPMN[\g^<N[O�J>\<{}YXOMacRUTVXWYbN�L#LQYbkgOMN�ega LQJ>LQPMN[acR�^gN

V Yba�Zge<P]R_^gYbOMN�L�� ð � � p��acR��bN�õ'dfegN�ega%acY�^gN�h>Y�PMN[\gó`R+LQJ>^gY+^gN3G`\gJE^gYrR_PSOMR¢��sN�L�^<N[LQPMN�ZgOMY V N�LMLMYr^gN
R_kgLQPMOSRUTV_WRXYg�<N�h>NKZ�Y�^gNKLMN�O�Z`RXOMRXacN
PSOQJ>õ¼R_^gY�Z`R_OSR�OQN`¸`N
PSJ>O�RXhEPMN[OM\gR_PSJñ�XR_L#LMYXk/N[LQPMeg^gYg�<N+N[\8P WRXY<�<N[LuP]RXL
Z�Y�^gN[aßLMN�O�R¢�_RXhEJ�RX^gRXL[pl�LSR_O�egaßacY�^gN[hEY�Z`RXOMR�J>\8�XN[LQPMJ>m8R_O�Y V YXacZ�YbOQPSRXa�N[\8PSY�^<NKega LQJ>LuPSN[acR½sN
a�N[\<YbL¹PSOMRXk`RXhEógYbLMY�N�acRXJ>LÉ¸gN
�ªs- �XN[h ^gY�dfegN�R+N �<Z�N[OQJ>a�N[\8P]R�TVXWRXYg�fZ�YbOMdfegN�^gN
P]RXhEógN[L�^gN�LM\gN V N�LML`sR_OMJ>YXL
L WRXYC^gN[L V Yb\<LMJ>^<N[OSR_^gYbL[p

�0LQJ>a�egh>RUTVXWR_YìsN�ega%acN�J>YK^gN�JEacJñP]RXOÍY V YbacZ�YbOuP]RXa�N[\8PSY�^gN�egaæLQJ>LuPSN[acRKLMYXk V N[OuPSYbL�RXLQZUN V PMYbL[p
, YBLQN[\8PSJE^gYBP|sN V \gJ V YH^`RBZ`RXh>R¼�|OMR<�#LQJ>a�e<h�RUTV_WRXY�sN�egacR½a�N�PMY|^gYXh>YbmbJ>R�dfegN�egLMRHa�Y|^gN�h>YbLCZ`R_OSRBY
N�LQPMeg^gY~^<YGLQJ>LQPMN[acR¶N
�|J>LuPSN[\8PMNBYbe�ZUYXLQPSe<h�RX^gY<p � acY�^gN[hEY¶Z`RXOMR5LQJ>a�egh>RUTVXWR_Y¶ZUY�^gN�LMN�O�^gN�LM^gN
e<a V Yb\j�Qe<\fPMY�^gNcN[dfe`RUTV_WYbN[L�R_P|sN�ega ZgOQYbmbOSR_a�R<p � LMJEa�egh>RX^gYbO+dfegNcacN�h>ógYbO+LQNÊRX^gRXZ<P]RìR�e<a�R



ðbð
^<N�PSN�OMa�J>\`R_^`R�LMJEPMe`RUTV_WRXYc^<N[Z�N[\g^gNo^gNrd�e WRXY�\`R¬PSegOMRXhKsN�RCOMN�ZgOMN�LMN�\fPSRUTVXWR_YÊ^gY�LQJ>LuPSN[acR�acY�^gN�h�RX^gYCN
^<YbL+ZgO�sN tzOQN[dfegJ>LQJEPMYbLKN�Ybk��QN
PSJñ�bYbL+^`RÊLQJ>a�e<h�RUTV_WRXYgp��a LMJEa�egh�R_^gYbO�Y_{}N[OMN V N�ega acY�^gYÊLQJ>a�Zgh>N�LK^gN
Z<OMN��XN[OCY@^gN�LMN[a�Z�N[\gógY�Ybe V Yba�Z`RXOSR_O�^gJñ�bN[OQLSRXLCR_hEPSN�OM\`R¬PSJE�_RXLoZ`RXOMR�ega LQJ>LQPMN[acR<p½�aÜacY�^gN�h>Y
^<NìLQJ>a�e<h�RUTV_WRXY@ZUY�^gN/LQN[O�ZgOMN
{}N[OMJE^gY¿iR@acN�^gJQTV_WYbN[L��jZ�YbOMdfegNìZ�N[OMa�JEPMNÊdfegN�RXL�RXhEPMN[OM\gR_PSJñ�XR_L�LMNu�MRXa
V Yba�Z`RXOSR_^`RXL�LMYXk�egacR�m8RXacR�^gN V RXOQm8RXL�NrRXa�k<J>N[\8PMN[L�a�R_J>L�RXa�Zgh>R�^gYCd�e<NoN�ayacN�^gJQTV_WYbN[L�� ð ö � p

�0a�N[^gJuTVXWRXY+^<N�LMJ>LuPSN�a�RXL�^<N V Yba�Zge<PSRX^gYbOQN[L�N[\8�XYbhE�XN�R+a�Yb\gJEPMYbOSR�TVXWRXY^gYbL�a�N[LMa�YbL��8N[\gdfe`RX\8PMY
LQegkga�N�PMJ>^gYbL'R V RXOQm8RXL'^gN�PSOSR_k`RXh>ó<Y�N�LMZ�N V s- G V RXL[p�q³RXOSRcR�YXk<PSN�\lTVXWRXYc^gN�OMN�LMeghñP]RX^gYXLOMRXõ[Y�sR¬�bN[JEL[��RXL
V RXOMmbRXL�^gNoPSOSR_k`RXh>ó<Y�^gN
�bN[a LMN�O V egJE^`RX^gYXLSRXa�N[\8PSN�N[L V Ybh>ó<J>^`RXL�p�� a�N[^<JQTVXWR_Y�LMYXacN�\fPMNHsN�Z�YbLQL¼s- �XN[h
V Yba R�N
�|J>LuP¼�N[\ V J�R�^gN'ega LMJELQPMN[acRrOQN¼RXh�R�LMN[O�a�N[^gJE^gYg�fkUN�a V Yba�Y�^gN�{}N[OMOMRXa�N[\8P]RXL�Z`RXOMRrOQN¼RXhEJ>õ[RXO
R_L'a�N[^<JQTVXWYXN[L�� ðbð � ð ô � p

�'aùa�Yb\gJEPMYbO�sN�egacR�{}N[OQOSRXa�N[\8PSR�e<LSRX^`R/Z`R_OSR/YbkgLQN[OQ�_RXO�R�R_PMJE��J>^gRX^gN�^gN�e<aÄLMJELQPSN�a�R|p���a
mXN[OSR_h��¬acYb\<JEPSYXOMN[LÐYbkgLQN[Ou�XR_a%YK^<N[LMN�acZ�N[\<ógY+^gYbL³LMJ>LuPSN�a�RXL�� V YXh>N�PSRXa�N[LuP]R_P¼s- LuPSJ V RXLlLQYbkgOQN#YK^gN�LMN�aCt
Z�N[\<ógYg�ÍRX\`R_h>J>LMRXa YbL+^`RX^<YbL�N�acYbLuPSOMRXa OQN[LQeghEPSRX^gYbL�p���hEmbeg\gL+a�Yb\gJñPSYbOQN[L�PSRXa�kjsN�aùJE^gN[\8PSJ	G V R_a
sR_OMN¼R_L�ZgOMYbk<h>N[a~sR_PMJ V R_L¹N�LMegmXN[OMN�a V YbOQOMN�TVXWYbN�L[p�n�Yb\<JEPSYXOMN[L�L WRXY�egLSR_^gYbL�\ WRXY�LMYXacN�\fPMN�ZUYbO�R_\`RXh>JELQPSRXL
^<N�^<N[LMN�acZ�N[\<ógYg�Ða�RXLKPSRXa�kjsN�aÄZ�YbO+ZgOMYXmbOSRXacRX^gYXOMN[L�N�mXN[OMN�\8PSN[Lr^gN�LMJELQPSN�a�RÊZgRXOSR<��N�\ V Yb\8PMOSRXO
LQN[mba�N[\8PMYbL�^gY�ZgOMYXmbOSRXacR/{}OMN[d½�egN�\fPMN[a�N[\8PSNcegLSR_^gYbL�N�YXPMJ>a�J>õ¼R_O+LMN[eB^gN[LQN[a�ZUN�\gógYJ{�Z`RXOMRìa�N[^<J>O
R_h>Y V RUTV_WRXY�^gNrOMN V egOMLQYbL�NrN[\ V Yb\8PSOMRXO'ZUYb\8PMYbL�^gN V Yb\8PSN�\lTVXWRXY�\gYc^<N[LMN�acZ�N[\<ógYJ{�Z`RXOSR�{µRXõ�N[O�Y�R��QegLut
PMNC^gY�LMJ>LuPSN�a�R/NCacN�h>ógYXOSRXOKY�^gN�LMN�acZ�N[\gó<YJ{lZ`R_OSR V RXOMR V PMN[OQJ>õ¼R_O+ega�R V RXOMm8R/^gN�PMOSRXk`R_h>ógYg�ÆZgRXOSR
Z<h�RX\gNu�MRXa�N[\8PSY/^gN V RXZ`R V J>^`RX^<N�N V OMJ>RUTVXWRXY/^<N V RXOQm8RXL�^gN�PSOMRXk`RXhEógY/^gN�PSN�LQPMN[L|{³NCZ`RXOSR/N�\ V Yb\8PMOSRXO
YXLZ`R_O¬�RXa�N�PMOMYbL�^gNoegaòacY�^gN�h>Yg�g�_RXhEJ>^`RXO#acY�^gN[hEYbL[�`No^gN[LQN[\8�bYXhE�bN�OK^`RX^<YbL^<N�N[\8PMOSRX^`R�Z`RXOMRca�Y_t
^<N[h>YXL�� ð ô � p

� L¹a�Yb\gJñPSYbOQN[Lle|PSJ>hEJ>õ[RXa�a°sN
PSOQJ V R_Ll^gN�^<N[LMN�acZ�N[\<ógY�Z`RXOSR+R�RXZgOMN�LMN�\fPSRUTVXWR_Yr^<YbL�OMN�LMeghñP]RX^gYXL¹^`RXL
a�N[^<JQTVXWYXN[L�OMN[RXh>JEõ¼RX^gRXL[p���LQPSRXL�a°sN
PSOQJ V R_L�LMN[O WRXY�kgOMN
�bN[a�N[\8PMNo^gN�L V OMJEPSRXL'R�LQN[mbe<J>O[p

«_�>« , Õ²½ #¬�¡ ¤ £n±�¶·²�2ü²�±#²xçwè[²x´·°W�

n!sN�PSOQJ V RXL�^gN�^gN[LQN[a�ZUN�\gógYrL WRXY�mbOMRX\g^gN�õ¼RXL�^<J>a�N[\gLQJ>Yb\`R_J>LldfegN�OQN`¸`N
PSN[a R õ î|ý½î õhô ëFî�ëJì�ëJìÉý6þ3ê õ ìhöhø
öhîLé�ìpð ó êf��Y�\�se<acN�OMYC^gN[þ5ì|ÿ#÷ ô ö ô úõJûê�ìpöPëJì·ö5ìpþ�� ô úõ êf�UR��3î�� ûî�êf� Y ó ìpéTýnêªëJì}þ3ìpö»ýnê�ö ó î�N�Rmì�� õpô��ìpð õhô î
^<YbL�LMJELQPMN[acRXL�^gN V Yba�Zge<PSRX^gYbOQN[L�� ð ô � p�� V RXZ`R V J>^gRX^gNÊ^gN�ZgOMY V N�LMLSR_acN�\fPMYAsNÊ^gN3G`\gJ>^gR V Yba�Y@R
PSR¬�<R�ZUN�h�R�dfe`RXh�RXL�OMN�dfegJ>LQJQTVXWYXN[L�^gN/LQN[OQ��JuTV Y�ZUY�^gN�a LQN[O�R_PSN�\g^gJE^`RXL�Z�N[hEY�LMJELQPSN�a�R|��acN�^gJ>^`R�N�a



ð �
OQN[dfegJELMJQTV_WYbN[L�ZUYbO'eg\gJE^`RX^gN�^gNoPMN[a�ZUYgp�qlRXOMRÊLMJELQPSN�a�R_L�^gNok`R_PSN�h�RX^gRÊR V R_Z`R V JE^`RX^gNo^gN�ZgOQY V N[LQLSR¬t
a�N[\8PMY~sN�a�N[^gJE^`R<� Z�YbO�N �<N�acZ<h>Yg��N[a	�rq%Á3c'Z�YbOLQN[mbe<\g^gY¨X��QYXk��_LpZ p�q³RXOSRcLMJ>LuPSN�a�RXLJ>\8PSN�OSR_PMJE�XYbLKR
V RXZ`R V J>^`R_^gNj^<N#ZgOQY V N[LMLMRXa�N[\8PSY�sN�acN�^gJ>^gR'N�a OQN[dfegJELMJQTV_WYbN[L³ZUYXO³LQN[mbeg\<^gYXµOQN[dF�_LpZ p¹q³RXOSR�e<\gJ>^`R_^gN[L
V N[\8PSOMRXJ>L�^gN�ZgOQY V N[LMLMRXa�N[\8PSY�X���q��WZ�R V RXZ`R V J>^`R_^gNc^<N�Z<OMY V N[LQLSRXa�N[\8PMY-sNCacN�^gJ>^`R/N�a acJEh>ó WYbN�L
^<N�JE\gLQPMOMelTV_WYbN[LrZ�YbO+LMN�mbeg\g^gY�X�n�xwq � Z �ÍYbe�acJEh>ó WYbN�LK^gN�YbZ�N[OSR�TVXWYbN�LrZ�Yb\8PSYm¸`e<PMe`RX\8PSNCZ�YbO�LMN�mbeg\|t
^<Y¨X�n���~ � q � Z
p�qlRXOMRÊY/ZgOMY V N�LMLSR_acN�\fPMY�^gN�PSOMRX\gLSR�TVXWYbN�Lr^<N�k`RX\ V Y/^gN�^`RX^gYXL[�ÆZ�YbOKN
�|N�acZghEYg�ÆR
V RXZ`R V J>^`R_^gN+^gN�ZgOMY V N�LMLMRXacN�\8PSY5sN�a�N[^gJE^`R�N[a PSOSR_\gLSRUTV_WYbN[L'Z�YbO�LMN�mbeg\g^gYgX}PMZgLpZ p

� \KsegacN�OMY@^gN�OQN[dfegJ>LQJQTV_WYbN[LC^gN�LMN�OQ��JQTV YHZ�Y�^gN[a LMN[OC^gN3G`\gJE^`RXL V Yba�Y@PSOMRX\gLSR�TVXWYbN�L�^<NìkgRX\ V Y
^<N@^`RX^gYbL��
�rq%Á3ccN[a LQJ>LuPSN[acRXL/^gN@kgR_PSN�h�RX^`R|�YbZ�N[OMRUTVXWYXN[L�^gN½�.� � ��YbZ�N[OMRUTVXWYXN[L�^gN@ZgOQYbmbOSR_a�R;N
JE\gLQPMOMelTV_WYbN[L�^gN�ZgOQYbmbOMRXa�R|p

�ò�_RXõ WR_Y sN�^gN`Gg\gJ>^`R V YXacY½Y�\KsegacN�OMY�^gNìeg\gJE^`RX^gN�Lc^gNìJ>\|{}YbOMacRUTVXWR_Y@d�e<N�R_PMOSR¼�bN�LMLMRXa ega
a�N[JEYK{us- LQJ V Y+YXecJE\fPMN[Ou{µR V N_��LQN[\g^<Y�a�N[^gJE^`R+N[a Z`R V YXPMN[L�ZUYbO�LQN[mbe<\g^gY�X}ZgZgLhZ
�fYbe�kgJEPML�Ybeck��fPSN�L#Z�YbO
LQN[mbe<\g^gY�XµkgZgL'Ybeì�#ZgLhZ
p

� PSN�acZ�YÊ^gN�OMN[LQZUYXLQP]RGsN�^gN`G`\<J>^gY V Yba�YÊYÊJ>\8PMN[OQ�_RXhEY�^gN V YbOQOMJE^gYÊN[\8PMOMN�Y�Gga ^`RÊLQegkga�J>LQL WRXY
^<Nre<a�R�OMN�dfegJ>LQJQTVXWR_Y�N�YIG`\`R_hÆ^`R�OMN[LQZUYXLQP]R V YXOMOMN�LMZ�Yb\g^gN�\8PSN�^<Y�LQJ>LuPSN[acR<p

� V RXZ`R V J>^`RX^<Nì^<N/ZgOMY V N�LMLSR_acN�\fPMYBYbe5R��_RXõ WR_Y½^<N/ega LMJELQPMN[acR�JE\gJ V J�RXhEacN�\8PSN V OMN�L V N V Yba
Y�RXega�N[\8PMY�^`R V RXOQm8R�\<Y�LQJ>LQPMN[acR<pÊ� V J>acR/^gN�ega�R V N�OQPSR V R_OMm8R<�³R V RXZ`R V J>^`R_^gNc^<NcZgOQY V N[LQLSR¬t
a�N[\8PMY��¬�_RXõ WR_Y�^gN[J �<R�^gN V OMN[L V N�O�NK\`R�acRXJ>YXOMJ�R+^gYXL V RXLQYbL�Z�Y|^<N V YXacN�TV RXO#R�^gN V OMN[L V N�O[� V YX\<{}YbOMa�N
^<N[a�Yb\gLQPMOSRX^<Y�\gYCZgOMJEacN�J>OMYombO`sRjG V YC^`R��lJEmbegOMR � p ð p¹� V RXZgR V JE^`RX^gN+^gN+Z<OMY V N[LQLSRXa�N[\8PMYca~sR¬�|J>acR
LQYbk V YX\g^gJQTV_WYbN[L³^gN V RXOMm8R^gN#PSOMRXk`RXhEógY�JE^gN¼R_J>LrsN V ó`RXacRX^`R õ î|ý½î õhô ëFî�ëJì�ð�ê�é ô ð(îLí8^gY+LMJELQPMN[acR<plq³RXOSR
OQN[^gN�L�^gN V YXacZge|P]RX^gYXOMN[L��fR V RXZgR V JE^`RX^gN�\<YbacJE\`RXh�sN V ó`RXacRX^`RWíùîLþzï(÷%þpîPë#ì���îLð�ëFî�N�sN#egLMe`R_h>a�N[\8PSN
N �|ZgOMN�LMLSR�\gR�eg\gJE^`RX^gNc^gNc�_RXõ WRXY¿X}kgZgLhZ
pì��aÜe<a�RìOMN[^<NX�¹Z�YbOrN
�|N[a�Zgh>Y<�³YìPSN[a�Z�Y�^gNcOMN[LQZUYXLQP]R
LQYbkBOQN[mbJEacN�^<NC�_RXõ WRXYìa¿sR¬�|JEa�RÊZ�Y|^<NcLQN[OoRXhEPMYì^<N[acRXJ>L+Z`R_OSR�LMN[OoR V N[JEP`sR_�bN�h�p , N�LQPSN V RXLQYg��sNcJE\|t
PMN[OQN[LMLMRX\8PSN V Yb\gó<N V N�O�R@�_RXõ WR_YHa~sR¬�|J>acR�dfegNìZUY�^gN�LMN�O�R_PMJ>\gmXJ>^`R<��LQN[a N
� V N[^gN�O�ega hEJ>a�JEPMN�^gN
PMN[a�ZUY�^gNCOQN[LMZ�YbLuP]R�Z<O�sN
tÉN[LQZUN V JG V RX^gY<pcxzLuPSY�Z�Y�^gNCLMN[O V ó`R_a�RX^<Y�^gN�3î�� ûî�ê ÷ ó ô í ô ��ñî���ìhí¹^`R/OMN�^gNXp
�%^gN[\<YbacJE\`RUTV_WRXYÊRX\�sRXh>YbmbR�Z`R_OSR�egaFLMJELQPMN[acR°sN õ î|ý½î õhô ëFî�ë#ì[ëJì�ý�þ3ê õ ìpözöpîLé�ìpð ó êÅ÷ ó ô í ô ��ñî���ìhí�p'��a
a�egJEPSRXL�RXZgh>J V RUTV_WYbN[L��#YHZUYb\8PMYB^gN�J>\#¸`N � WRXYB^`R_L V e<OQ�_RXL�^<N V RXZ`R V J>^`RX^<N�^gNìZgOMY V N�LMLMRXacN�\8PSY;Ybe
�_RXõ WRXY�N�PSN�acZ�Y�^<N�OMN�LMZ�YbLQPSR½sN V Yb\gLQJ>^gN�OSRX^<Y�Y�Z�Yb\8PSYo^gN�YbZ�N[OMRUTVXWR_Y;sYXPMJ>a�Ygp¹��LuPSNìsNY�Z�Yb\8PSY�RXh
sN�a
^<Y/d�egRXhlYÊPMN[a�ZUYÊ^<N�OMN�LMZ�YbLQPSR/RXega�N[\8P]RÊOMRXZgJ>^gRXacN�\8PSN�N�a {}eg\³TVXWRXY/^`R V RXOMmbR<�ªZ�YbO�sN�a Y/mbRX\gógY
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^<N V R_Z`R V JE^`RX^gN^gNKZgOQY V N[LQLSRXa�N[\8PSY��¬�_RXõ WRXYHsN�Z�N[dfegN[\<Ygp���k`RXJ �|Y�^gY�Z�Yb\8PSYo^gNKJ>\F¸`N
� WRXYg��Y�PMN[a�ZUY
^<N�OQN[LQZUYbLuP]Rì\ WRXY�RXega�N[\8P]R/LMJEmb\gJ	G V R_PMJE�_RXa�N[\8PSN_�Æa�R_LoR V RXZ`R V J>^`RX^<N�^<NcZgOQY V N[LQLSRXa�N[\8PSY��¬�_RXõ WRXY
V OMN�L V N V YXayY�RXega�N[\8PSY�^`R V RXOQm8R<p

Tempo de
resposta

medido
máximoCapacidade

Capacidade

Capacidade

Nominal

UtilizávelÓtima

Ponto de
InflexãoCapacidade

de processamento
ou Vazão

medido
mínimo

Carga

Carga

�lJEmbegOMR � p ð � ��RXZ`R V J>^`R_^gN�^gN�egayLMJELQPMN[acR<p

�FOMN�h�RUTV_WRXY�N[\8PSOQN�R V RXZ`R V J>^gRX^gNì^gN�Z<OMY V N[LQLSRXa�N[\8PMYBe<PMJ>h>JEõÆsR_�XN[h�N V R_Z`R V JE^`RX^gN�\gYXacJE\`RXh�Ybe
�_RXõ WRXY�e|PSJ>hEJ>õ�sR_�bN�h�N�h�R_OMmbegOMRì^<N�k`RX\<^`R�sN V ógRXa�R_^`R�N3G V J��N[\ V J�R<pìq³YXO�N
�|N�acZghEYg�lLQN/Rì�_RXõ WRXY�dfegN
Z�Y�^gNCLMN[Ooe<PSJEh>JEõ¼RX^`RÊ^<NcegacR/OMN�^gN�hEY V RXh¹^gN ð¢�b� nìkgZgL½sNCLQYbacN�\8PSNª� � n�kgZ<L[�¹RìLMe`RìN`G V J��N�\ V J>R0sN
Z�YbOuP]RX\8PSYC^gN�� ��Æ p

��PSJ>hEJ>õ[RX\g^gY½RXLc^gN`G`\<JQTVXWYXN[L/RX\8PMN[OMJEYbOMN�L[��sNìZUYXLML[s- �bN�h�^gJEõ[N[O�dfegN�YbL[ýnê�ð ó ê�ö�ë#ì õ ê�ð ó ìpð½úõJûî�ê�^gY
LQJ>LuPSN[acRoL WRXY�YXL#Z�Yb\8PSYbLj^gY�LMJELQPMN[acRoYb\g^<NKR V RXZ`R V J>^`R_^gN�^gNZgOMY V N�LMLMRXacN�\8PSY�e<PMJ>h>JEõÆsR_�XN[h`Ybec�XR_õ WRXY
e|PSJ>hEJ>õ�sR_�bN�hj{}YbJ�R¬PSJ>\<mbJ>^`R|��YXe5LQNo�MR<�jY�OMN[mXJ>a�N/Yb\g^gN�LMN�YbZ�N[OMR V Yba R V R_Z`R V JE^`RX^gN�^gN�ZgOQY V N[LQLSR¬t
a�N[\8PMY��¬�_RXõ WR_Y�a~sR¬�|J>acRÊZUYXLML[s- �bN�h V Yba egaÄPSN�acZ�Yì^gNcOQN[LQZUYbLuP]R�R V N[JñP sR_�XN[h´p���Y�LMNcRXega�N[\8P]R_O�R

V RXZ`R V J>^`R_^gNK^gNKZ<OMY V N[LQLSRXa�N[\8PMY��¬�_RXõ WR_Y�e|PSJ>hEJ>õ�sR_�bN�h�\<N[LQPMN[L�Z�Yb\8PSYbL�^<Y�LMJ>LuPSN�a�R<�|acN�h>ógYXOSR¬tÉLMN�Y�^gN
t
LQN[a�ZUN�\gógYÊ^<YÊLMJELQPSN�a�R V Yba�Y�e<aFPMY|^gY<pxz\8PSOQY|^<egõ[JEOa�N[hEógYbOMJ>RXL�N[aFYbe<PMOMYbLZUYb\8PMYbL�^gY�LMJ>LuPSN�a�R
P¼�N[aykgRXJñ�<R�OMN�h�RUTV_WRXY�^gN V egLuPSY��¬kUN�\gN�{us- V J>Y<� V Yb\|{}YbOMa�N+h>N�JÆ^gN���a�^`RXógh�� ðbð3� p

�5ZgO`sY¬�<JEa�R�LQN|TVXWR_Y+RXZgOQN[LMN�\8P]RXOMR�RXhEmbeg\gL V YX\ V N�JEPSYXL³^gN �g� N�^gJ>L V e<PMN#Z�YbOMdfegN�Y�^<N[LMN�acZ�N[\<ógY�^gY
�<� ZgOQYbZgOMJ>RXa�N[\8PSN�^gJñPSY�sN�J>a�ZUYXOQP]R_\fPMN�Z`RXOMR+Yr^<N[LMN�acZ�N[\<ógY�^`R_LjR_Zgh>J V RUTV_WYbN[L¹dfegN'L WR_YrN �|N V e|P]RX^`R_L
LQYbkgOQN½N�h>N_p �³RXa�kjsN�a LMN�O WRXY5^gN�L V OQJEPSRXL�R_h>mbegacRXL�{}N�OMOMRXacN�\8P]RXL�^gN�a�N[^gJuTVXWRXY°^gN�e<PMJ>h>JEõ¼RUTV_WRXY¶^gN
OQN V egOMLQYbL^<Y �<� p
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� Z`RXZ�N[hf^gN#e<a � J>LuPSN[acR � Z�N[OMR V JEYb\`RXhlsN�a�N[^gJ>RXOÍNja�eghEPMJ>ZghEN
�<RXO�Y�R V N�LMLMY�^gNja�seghEPMJ>ZghEYbLªZ<OMY V N[LQLMYbL
R_YbL+OMN V egOQLMYbL�ZgOQY ��JE^gYbL�ZUN�h>Y�y#\%2zi%l.\%2h1S� ô<� �_ýL� p���aÄega �<� ^`RÊ{µRXa�s- hEJ�R�� , x>= YXL@ý6þ3ê�ï�þpîLé�îLö
L WRXYCN
�|N V e<P]R_^gYbL�\gR�{}YXOMacR�^gN�ý6þ3ê õ ìhöeö3ê�ö[p

�'aÄZgOMY V N�LMLQY�Z�Y|^gN�LQN[O�^gN3G`\gJ>^<Y V YbacY�egaùZgOMYbmXOSRXacRÊN[aÄN �|N V e³TVXWRXYgp � ZgOQY V N[LQLMY!sN�e<a�R
N�\8PSJ>^gRX^gN�^gJE\³�RXa�J V R<�Xa�e<^`RX\g^gY V Yb\gLuP]RX\8PSN�acN�\8PSN�iRKacN�^gJ>^gR�dfegN�RXL¹JE\gLQPMOMelTV_WYbN[L�^gY�ZgOQYbmbOMRXa�R'L WRXY
N �|N V e|P]RX^`R_L+ZUN�h>YÊZgOQY V N[LQLSRX^gYXO� ð �ªô<� �_ý%� p+��h
sN�a ^gRXLKJ>\<LQPSOQelTVXWYXN[L+N�^`R_^gYbLK^gN�ega Z<OMYbmbOMRXacR<�ªY
Z<OMY V N[LQLMY�PSRXa�kjsN�a�J>\ V h>egJfY õ ê�ð ó î�ëJê�þnëJì�ý6þ5ê�ï�þhîLé0î�� PMY|^<YbL³YXLlOMN�mbJ>LuPSOMRX^gYbOQN[LÐ^`RK��q��GN#RXLÐZgJ>hEó`RXL
^<Y@ZgOMY V N�LMLMY V Yb\8PSN�\g^gY�^`RX^gYXL�PSN[a�Z�YbO`sRXOQJ>YbL�P]R_J>L V Yba�Y�Z`RXO �RXacN
PSOQYbL�^gN�OMYXPMJ>\`R<�lN[\g^gN�OMN�TV YbLC^gN
OQN�PMYbOM\gYoN�_RXOQJ¢sR_�XN[J>L�PMN[a�ZUYbOgsRXOMJ>RXL�RXOMacRXõ�N[\`RX^gRXL[p � Z<OMY V N[LQLMY V YbOMOQN[\8PSNJ>\ V h>egJ`PSY�^`RrR�R_PMJE��J>^gRX^gN
^<Y'Z<OMY V N[LQLSRX^<YbO[p¹��RX^`R�ZgOMY V N�LMLQYìsN�N
�|N V e<PSRX^gY�N�a-LQN[e�Z<O`sYbZgOQJ>Y�N�LMZ`RUTV Y^<N�N[\g^gN�OMN�TV RXa�N[\8PSY<�XN�\ WRXY
Z�Y�^gN�J>\8PSN�OSRXmXJ>O V YXaÄYbe<PMOMYbL�ZgOQY V N[LMLQYbLrN
� V N
PSY�R¬PSOSR¼��sN[Lr^gNCa�N V R_\gJ>LQacYbL+LQN[mbe<OMYbL��³mbN�OMN�\ V J>RX^gYbL
Z�N[hEYm/�132546137g^<Y �g� pª�'aòZgOMYXmbOSRXacR°sNrega V YX\j�Qeg\8PSYÊ^<N�J>\gLuPSOQelTVXWYbN�L�N�a V sYb^gJEmbY�^gNoa¿sR_d�e<J>\`RÅXµN
^gRX^gYbLhZ�R_OMacRXõ[N�\`RX^gYbL�N�ayegacR�J>acRXmbN[aßN
�|N V e<P`sR_�bN�h�p

�LÊ{}eg\lTVXWYXN[L�^gY �g� ZUY�^gN[a LMN�O V RXOSR V PSN�OMJEõ¼RX^`R_LÊN[a ^<e`RXL/LMN�TVXWYbN�L�Ybe!^gYba�s- \gJEYbL[��R¿ö3ì�úõ(ûî�ê
ë#ì������gð�ê�ìpö»ý½î#úõ ê�ë#êÅ÷%ör÷Wñîjþ ô ê�N�RÊLMN|TV_WRXY�^gYÅ/�132546137 p�� LMN�TVXWRXY/^<NC�µ� � \gY/N[LQZ`RUTV Y�^gY/e<LMe�sRXOQJ>Y
V Yb\gLQJ>LQPMN#^gN�OMY_PSJ>\gRXL³^<NjkgJEkgh>JEYXPSN V R<� dfegNjL WRXYKhEJ>m8R_^`RXLÍRXYbLÐZgOQYbmbOSR_a�RXLÍ^gNjegLMe�sRXOMJEYg�_Nj^gN�ZgOMYbmXOSRXacRXL
JE\8PSN[JEOMYbL�N
�|N V e<P]RX^<YbLr{}YXOSRÊ^gYg/�132546137 p�� acRXJ>YXOZ`R_OQPSNC^gY/LQegkgLQJ>LQPMN[acRì^<NC�µ� � N�LQP`sRì^gN�\8PSOMY�^gY
/�132546137U^gY �<� pÍ�L V ó`R_a�RX^gRXL�^gNcLQJ>LuPSN[acR<�ÐJ>\ V h>egJE\g^gY�RXL V ó`RXacRX^`R_LoZ`R_OSRì�µ� � �Í\gYbOMacRXhEacN�\fPMN
L WRXYCN
�|N V e<P]R_^`RXL�Z�YbO�ZgOQY V N[^gJEacN�\8PSYbL�^gN�kgJEkgh>JEYXPSN V R<p

� /�132546137sN�R�LMN�TVXWRXY�OMN[LQZUYX\gL`sR_�XN[hjZUN�h�R�a�N[^<J�RUTV_WRXY�N�\8PSOMN�RXL�YXZUN�OSRUTV_WYbN[Lo^gNÊ�.� � LMYbhEJ V JñP]RX^gRXL
Z�N[hEYbL�Z<OMY V N[LQLMYbL+^<N�egLMe�sR_OMJ>Y�N�YÅy#\%2zi%l.\%2h1
�ª^gN�\fPMOMN�Ybe|PSOSR_L�{}eg\lTV_WYbN[L�poqÐN[h>R V Yb\gLuPSOQelTVXWRXY/N�LQPMOSR_PMJñt
G V RX^`R�^gYº/�132546137 �lYbLoZUYX\fPMYbL�^<N/�.� � ^gY�a�N[LQacY�N[\ V Yb\8PSOMRXaCtÉLMNc\`R V YXa�eg\gJ V RUTV_WRXY�N�\fPMOMNÊLQN[egL
\�s- �bN�J>L�� V RXOMR V PMN[OQJ>õ¼R_\g^gY_tÉYHZ�YbOQPSRX\8PSYg� V Yba�Y½ega ör÷��jö ô ö ó ìhé0î�ëJì������U��^`R_^`RBR½LMe`R�{}eg\lTVXWR_YB^gN
JE\8PSN[Ou{µR V NoN[\8PSOQN�YbL�Z<OMYbmbOMRXacRXL�N�Y�y#\%2ei%l.\%2h1T� þ � � � ð¼�j� p � /�132546137`Z�Y|^<N�LMN�OK^gJñ�|JE^gJ>^<Y�N[a PSO[�N[L
\�s- �bN�J>LP� ô<��
f� �_ýj� �gdfe`R_J>L�LMNu�MRXaì�½XµJùZµþ3ê ó ô ð(îLö�ëJì ó þpî ó îLé�ìpð ó êIëJì ô ð ó ìpþzþr÷rýÉúõ(ûî�êf�½XµJ>JùZ©i%25:<¼%132hc@ëJì·ë ô öhø
ý�ê�ö ô>ó ô ��ê�ölN[X}J>JEJ<Z½ð_ñò ��ìpí ô ð�ëJìoý�ìpð�ë#ìpð ó ì@ëJì@ë ô ö>ý�ê�ö ô»ó ô ��ê�ö[p � L�\Æs- �XN[J>L�L WRXY�acYXLQPSOMRX^gYbL�\gRr�³J>mbegOMR � p � p
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�³J>mbegOMR � p � � , s- �bN�J>L�^gN�^gJñ�|JEL WRXYC^gYCLQegkgLMJELQPMN[acR�^gNr�.� � ^gY�/�132346137 p

�L�J>\8PSN�OMOQegZlTVXWYXN[L�mbN�OSRX^gRXL#Z�N[hEYªy#\%2zi%l.\%2p1�^gN��XN[a LQN[O#PMOSR_PSRX^`RXLjZUN�h>YbLj\Æs- �XN[JEL#acRXJ>L�k`RXJ �|YbL#^gY
a�Y�^gN[hEYcN�LQPSOMR_PSJ	G V R_^gY�^gY �g� �U^gNr{}YbOMacRcdfegNoYÊa�s- \gJEacY�Z�YbLML[s- �XN[hl^<N�Z`RXOuPSN[L^gYÊLQJ>LQPMN[acR�PMN[\gó`R
dfegN#J>\8PSN�OSRXmbJEO V Yba N[h>RXL[pÐ�~a�N[hEógYbOÐa�RX\<N[J>OMR'^<N�N[L V Yb\g^<N[O�Y�a�N V RX\gJELMa�Y�^gN�JE\8PSN[OQOMegZ³TVXWYbN�L�sNj{µRXõ�N[O

V Yba dfegNoPMY|^gYcY�ZgOQY V N[LQLMYÊdfegNoJ>\gJ V J>N�egacRCYbZUN�OSRUTV_WRXY�^<N��.� � G`dfegNokgh>Y�dfegN¼R_^gYÊR_P|sN�Y�P|sN[OQacJE\gY
^<NrPSRXhÍYbZUN�OSRUTV_WRXYg�`{µR_PMY�N[LuPSNod�e<N½sNrLMJ>\gRXh>JEõ¼RX^gY�R_PMOSR¼��sN[L^gNoe<a�R�J>\8PSN�OMOMe<ZlTVXWRXY<p � ZgOMY V N�LMLQYÊZUY�^gN
R_e<PSYKk<h>Y�d�e<N¼RXOwtzLMNjN
�|N V e<P]R_\g^gYg�8Z�YbOlN �|N[a�Zgh>Yg�_ega	������Ê;N�a�ega%LQN[a~sR_{}YbOQYg�XYbe�ega���� ��ÑCN�a
e<a�RC�XR_OMJ¢sR¬�bN[h³^gN V Yb\g^gJuTVXWRXYg��Ybe@ega"!$#�%&#'��()#¿N�a egacRca�N[\<LSRXmbN�a�p·â+egRX\g^gY/RcJ>\8PSN�OMOMe<ZlTVXWRXY
Y V YXOMOMN�O[�ÍRÊOQYXPSJE\`RÊ^gN�PSOMR_P]R_acN�\fPMY/^`R/J>\8PSN�OMOQegZlTVXWR_YÊ{µRXõ�Y�d�e<NC{}YXOKZgOMN V JELMY�Z`RXOMRÊ^gN[LQkgh>Y�dfegN¼RXO�Y
Z<OMY V N[LQLMY�dfegNoJE\gJ V J>YbeÊR�YbZ�N[OMRUTVXWR_Ygp

�ÐY|^<YìY V sYb^gJEmbY/dfegNC^gN[Z�N[\g^<N�^<Yì^<J>LMZ�YbLQJEPSJñ�bY�{ws- LMJ V Y/N[LuP sR/\gYºi%25:<¼%132^<Yì^<J>LMZ�YbLQJEPSJñ�bYgp���RX^`R
i%25:<¼%132�PSOMR_P]RHega PMJ>Z�Y;^gN�^<J>LMZ�YbLQJEPSJñ�bYg��YXe¿\gY¶a~sR¬�|J>a�Yg��egacR V h>RXLMLQN�^gN�^<J>LMZ�YbLQJEPSJñ�bYbLca�egJñPSY
LQN[a�N[hEó`RX\8PSN�L[p��L V Yb\8PSOMYXh�RX^gYXOSRXL�^gNrLMJELQPMN[acR�^gNo�.� � \<Ymy#\%2zi%l.\%2h1
�`\gYbOQa�RXhEacN�\8PSNKPSN�ayegaòYbe
acRXJEL�OMN�mbJ>LuPSOSR_^gYbOMN�L�^gN�^gJ>LQZUYXLMJEPMJE�XYg��egLSR_^gYbL�Z`RXOSR@N�\f��J>RXO�YbL V YXa�RX\<^gYbL�R@LMN[OQN[a N �|N V e|P]RX^gYXL
Z�N[h>R V Yb\8PMOMYbh>RX^gYbOMR<p � ^gOQJE�XN[OC^gY½^gJ>LQZUYbLQJEPMJE�bY@mXN[OSR�PSRXJ>L V Yba�R_\g^gYbLCNÊ�bN�OMJ	G V R�LMNìN[hEN[L�{}YbOSR_a
V YbOMOQN�PSRXacN�\8PSN�N
�|N V e<PSRX^gYbL�p���a PSN�OMa�YbLKmbN�OSRXJEL[��Y/PMOSRXk`R_h>ógYÊ^<N�egaù^gOQJE�XN[O+^gN�^gJELMZ�YbLMJñPSJñ�bYGsN�Y
^<NoR V N[JñP]RXO#OMN[dfegJELMJuTVXWYbN�L'^<NoR_hEPSY�\�s- �bN�hÆZUYXO�Z`RXOQPMN+^gYCZgOMYXmbOSRXacR�J>\<^gN[Z�N[\g^<N[\8PSNr^gN�^gJ>LQZUYXLMJEPMJE�XYg�<N
{µR_õ[N[O V Yba dfegN�P]R_h|OQN[dfegJ>LQJQTV_WRXYKLMNu�MR+R_PSN�\g^gJE^`R<p¹�'a�R'OMN�d�e<J>LMJuTVXWRXYP¢s- Z<J V R�sN�ega ZUN�^gJ>^<YKZ`RXOMR�h>N�JEPSe<OSR
^<YÊkgh>Y V Y , ^gY/^gJEL V Yg�ªZ�YbO�N �|N[a�Zgh>Yg� V RXLQY/YÊ^gOQJE�bN�OKN[LuPSNu�MRÊh>JE��OQN�\gYÊa�Yba�N[\8PSY�^`R V ógN�m8RX^`RÊ^`R
OQN[dfegJELMJQTV_WRXYg��N[LuPSN V Yba�N|TV R�R½N �<N V e<P`sR¬tzh>R@J>a�N[^gJ>R_P]RXa�N[\8PMNXp¶��R_LMY½N[LQPMNo�MR�Y V egZ`RX^<Y½PMOSR_PSRX\g^gY�^gN
YXe<PSOMRCOQN[dfegJELMJQTV_WRXYg�`R�OQN V sN�aCt V ógN[mbRX^`RCLMN[OgsR V Ybh>Y V R_^`R�N[ayegacRSG`h�R�^<NrN�LMZ�N[OMR<p

��acRXJ>YbO�ZgRXOQPMNr^<YcLQegkgLMJELQPMN[acRc^gNr�.� � sNrJ>\<^gN[Z�N[\g^<N[\8PSNr^gYbL'^gJ>LQZUYXLMJEPMJE�XYbL[p � h>JEacJñPSNN
�<R_PSY
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N�\8PSOMNYbL}i%23:<¼%132hc�N'Y�\�s- �bN�hUJE\g^gN�ZUN�\g^gN[\8PMN�^gYbLj^gJ>LQZUYXLMJEPMJE�XYbL��XR_OMJ�R�N[a V RX^`RoZ<OMYj�QN
PSY�^<N �g� �fZUYXJ>L
R_h>mbegacRXL�{}eg\lTV_WYbN[L+dfegN�Z�Y|^<N[aFLMN[O+OQN¼RXhEJ>õ[RX^`RXL'^gN�{}YbOQa�R�J>\g^gN�ZUN�\g^gN�\fPMNC^gY/^gJ>LQZUYXLMJEPMJE�XY�Z�Y|^gN�a
LQN[O��<P]RXa�k#sN[aì�|OQN¼RXhEJ>õ[RX^`RXLj\gY�i%25:<¼%132jZ�YbO#a�YXPMJE�bYXL#^gN+N3G V J��N[\ V J�R�Ybe/ZgOQYj�QN�PMYgp � Ybk��QN�PMJE�XY�k�sRXLMJ V Y
^<Y�\�s- �bN�h�JE\g^gN�ZUN�\g^gN[\8PMNc^gN�^gJELMZ�YbLMJñPSJE�XYbL@sN�RìOQN¼RXhEJ>õ¼R�TVXWRXY/^gNC{}eg\lTV_WYbN[Lr^gNc�.� � dfegNcL WRXY V YXa�eg\gL
RBPMY|^<YbLÊYbL/^gJELMZ�YbLMJñPSJñ�bYbL��'N�{}YbOM\gN V N�O/ega�R;JE\8PSN[Ou{µR V N�eg\gJE{}YXOMa�N�Z`RXOMR¶Y¶\Æs- �XN[h�^<N@ZgOMYbmXOSRXacRXL
^<NÊegLMe�sRXOMJEYgp���J>Z<J V R_acN�\fPMNÊRXLo{}eg\lTVXWYXN[L�^gN�LQPMN/\Æs- �XN[h#L WRXYg��J>\8PSN�OQ{µR V N�eg\<JE{}YbOQacNcZ`RXOSR�YbL�^gOQJE�bN�OML
^<N�^gJ>LQZUYXLMJEPMJE�XYJ{ªJE^gN[\8PSJ	G V R�TVXWRXYÊ^<Y/^gJ>LQZUYbLQJEPMJE�bY#{ªZgOQYXPSN�TVXWRXY/^gY�^gJ>LQZUYbLQJEPMJE�bY#{U{}YbOQ\gN V J>a�N[\8PSY/^gN�ega
PSRXacRX\gógYK^<N�kgh>Y V Yg�_J>\g^<N[Z�N[\g^gN�\8PSN�^gY+^gJELMZ�YbLMJñPSJE�XYJ{�Á|a5ÂW1325:<4�]%{fRXh>Y V RUTV_WRXYK^gN�N�LMZ`R�TV Y�Z`RXOMRKkgh>Y V YbL`{
R_h>Y V RUTV_WRXY�N�h>J>k�N[OMRUTVXWR_Y�^gN�^gJ>LQZUYXLMJEPMJE�XYbL�^gN[^<J V R_^gYbL|{`JE\<{}YbOQa�RUTV_WRXY�^gN�N�OMOMY<p

� L�ZUYX\fPMYbL�^gN V Yb\8PMN[\lTV_WRXYg� OMN�h�R V J>Yb\`R_^gYbL�R��.� � \<YbL �g� L[�gP¼�N�aya�YXPSJñ�XR_^gY�YbL�ZUN�LMdfegJELSRX^gYXOMN[L
R�OMN[R¢�_RXhEJ�RXO�R_L�LMYXh>elTV_WYbN[L�PSOMRX^gJ V J>Yb\gRXJ>L�Z`R_OSRcLQegZ�YbOQPSRXOYXZUN�OSRUTV_WYbN[L^gN��.� � � LQYbk@RchEegõr^gY�^gN�LMN�aCt
Z�N[\<ógY@^gYbL�R_PSe`R_J>L�^<J>LMZ�YbLQJEPSJñ�bYbLr^gNÅy#\%2zi%l.\%2h1
p��³RXJEL�Z�Yb\8PSYbLo^gN V YX\fPMN[\lTV_WRXY@P¼�N�aÜLQe`RXL�YbOQJ>mbN�\gL
N�aò{}eg\ V JEYb\`RXhEJ>^`R_^gN[L�^gY �g� �UYbe�LMe`RXLJ>a�Zgh>N�acN�\8P]RUTV_WYbN[L���\ WRXYÊRX^<N[dfe`RX^gYXLciRXL V RXOSR V PSN�O¼s- LQPSJ V RXL'^gN
^<N[LMN�acZ�N[\<ógY�^gY�y#\%2zi%l.\%2h1�^gYXL V Yba�Zge<P]R_^gYbOMN�La�Y�^gN[OQ\gYbL�� �L� pjqlR_LMdfe`RXhENoN
P�R_h�pñ�gN[a � �X�j� � RLGgOut
acRXa dfegN/Rìa�R_J>YbOQJ�R/^gYbL �g� L�\ WRXY�LMegZ�YbOQPSR�RX^<N[dfe`RX^`R_acN�\fPMN/RXZghEJ V RUTVXWYbN�LodfegN�mbN[OMRXa PSO`sR¬{}N[mbY
JE\8PSN[\<LMJE�XY�^gN��.� � ��ZUYbO�\ WR_Y�N[a�ZgOQN[m8RXOQN[aßRXhEmbYbOMJñPSa�YbL¹N3G V JEN[\8PSN�L�^gN�PSOSR_\gLQ{}N�O[�N[\ V J�Ro^gN�^`R_^gYbL�N[\|t
PMOMNKYXL�ZgOMY V N�LMLQYbL�dfegN V Yba�Z WYbN�a N�LQPSRXL�RXZghEJ V R�TVXWYbN�L[��NKN[\8PSOQN+ZgOMY V N�LMLQYbL�N+Y�LMJELQPMN[acR�^gN�RXOQd�e<JE�bYXL[�
Z<OMYXPMY V Ybh>YbL+^<N�OQN[^gN�N�LMN[Ou��J>^gYbOQN[Lr^gNW�MRX\gN[h>RXL[pC�ßN[LuPSOMe|PSegOMR V YbacZ<e<P]R V J>Yb\gRXh¹^gJE\³�RXa�J V R�{}YXOMacR¬t
^gRìZ�YbOrN[LQPSRXL�JñPSN�OSRUTV_WYbN[L�sN�PSJ>Z<J V R_acN�\fPMNCega ^ge<PMY�^gNc�.� � �ÍdfegN�Z�Y|^<NcLQN[Or^gN[L V OMJñPSY V Yba�Y�e<a�R
R¬PSJE��JE^`RX^gN+OQN[Z�N�PSJñPSJñ�XR|�<Yb\g^<Nre<aòZgOMY V N�LMLMY V RXOQOMN�m8R�egaòdfe`RX\8PSJE^`RX^gN�^gN�^`RX^<YbL[� N[LuPSN�L^`R_^gYbL�L WRXY
LQN[d��egN[\ V J�R_h>a�N[\8PSN�PSOMRX\gLu{}N[OMJE^gYbLrN[\8PSOQNcZ<OMY V N[LQLMYbL�� V R_^`Rìdfe`R_h�Z�Y�^gN[\g^<Y�h>N�O�YbeHa�Y�^gJG V RXO+Z`RXOuPSN
^<YbL�^`RX^<YbL[�gN�ega ^gYXL�ZgOMY V N�LMLQYbL�^gN[L V RXOQOMN[mbRCYXL�^`RX^gYXL�ZUYXLMLMJñ�bN�h>a�N[\8PSN+a�Y|^<JG V RX^gYbL�p�q�OMY V N[LQLMYbL
dfegN�N
�|N V e<P]RXa V sYX^gJ>mbYcN[LQZUN V s- G V YÊ^`R�RXZgh>J V RUTV_WRXY�ZUY�^gN[a OQN[dfegN[OQN[O+R V N[LQLMY�RcPMY|^<YbLYXL�^`RX^<YbL�Ybe
RoZ`RXOQPMN�^gN�h>N�L[p���\8PSOMN
P]RX\8PMYg�gZgOQY V N[LMLQYbL�dfegN V Yb\8PSOQYbh�RXaßRoPMOSRX\<LQ{}N[O[�N[\ V J�R�RoZ`RXOQPMJ>O�^gY�^gJELMZ�YbLMJñPSJñ�bY
^<N��.� � ZUYbOrR V N[LQLMY�^gJEOMN
PSY�R�a�N[a~sYbOMJ>RÀX´I�n��WZ
��PSJEZgJ V RXa�N[\8PSNC\ WRXYì\gN V N[LQLMJñP]RXa ^gNcR V N�LMLQY@RXYbL
^gRX^gYbLrYbe;R_ZUN�\`RXL�Z<OMN V J>LMRXa R V N�LMLMRXO�egacR�Z�N[dfegN�\`R�Z�YbO_TV_WRXY�^<YbLo^gRX^gYbL�p/� acRXJ>YbOQJ�R�^<YbL �g� L
sNrJ>\<N`G V J>N[\8PMN�\`RcPMOSRX\<LQ{}N[O[�N[\ V J�R�^gN�^`R_^gYbL�N�\8PSOMNoYbL�N�LMZ`R�TV YbL^gN�N�\g^gN[OQN|TV RXacN�\8PSY/^gYbLZgOMY V N�LMLQYbL[p
� � , x>=��UZ�YbO'N
�|N[a�Zgh>Y<�UOQN[dfegN[OKR V sYXZgJ�R�{us- LQJ V RC^gYbL^`RX^gYXL�N[\8PMOMN�YbL'^gYba�s- \<J>YbL�^gNoZgOMYXPMN|TV_WRXY�^gY
/�132546137_N�^gYbLjZgOMY V N�LMLQYbL�^gN'egLMe�sRXOMJEYbL·� ô � p¹� V sYbZgJ>Rr{us- LQJ V RrZgOQNo�Qeg^<J V RrY�^gN�LMN�acZ�N[\gó<Y�^gY �g� N^gYbL



ð þ
Z<OMYbmbOMRXacRXLlOQN[h�R V J>YX\`RX^gYbLlRXYKLQJ>LQPMN[acR<plxzLuPSY�sN�acRXJ>LÐN���JE^gN[\8PSN�\`R_L¹J>a�Zgh>N�acN�\8P]RUTV_WYbN[L³^gY+ZgOMYXmbOSRXacR
^<NoZgOQYXPSY V YXh>YC^gNrOMN[^<NX��Yb\g^gNoR V sYbZgJ>RC{us- LMJ V R�ZUY�^gN�e<PSJEh>JEõ¼RXO�e<a�R�{}OSRUTV_WRXY�LMJ>mX\gJG V R_PSJñ�_RC^<Y�PMN[a�ZUY
^<NrZ<OMY V N[LQLSRXa�N[\8PMYcZ`R_OSR�mbOSR_\g^gN[L'Z`R V YXPSN�L�^gN�^`RX^gYbLT� ð¢�L� p

�ò�³J>mbegOMR � pîô�a�YbLQPMOSR V YbacY�R V sYbZ<J�R�{us- LMJ V R�N[\8PMOMN/YbL�^<Yba�s- \gJ>YXLr^<Y@ZgOMY V N�LMLMY�NÊ^<Y /�132346137
Y V YXOMOMN�^gegOSR_\fPMN�YbZ�N[OSR�TVXWYbN�L+^gNC�.� � \gY�� , x>=���hEN��_RX\g^gY�RÊ^<N[mbOMRX^`RUTV_WYbN[L+\gY/^<N[LMN�acZ�N[\<ógY�ZgRXOSR
mXOSRX\g^<N[LKPSOMRX\gLu{}N[O[�N�\ V J>RXL+^gN�^`R_^gYbL[pr� �_RXõ WR_YÊPSYXPSRXhrsN�hEJ>a�JEPSRX^`RCZUN�h�RcPSR¬�<R�^<N V sYbZgJ>R�^gYbL+^gRX^gYbL
dfegN+\ WRXYCN[LQP WRXY�N[aÏte\�tpy(1
�<a�YbLQPMOSRX^`Ro\`RSG`mbegOMR V Yba�YCR�acN�\gYbO�h>RXOMmXegOSR�^<N V RXa�J>\gógY�^gN+^`RX^gYXL[p
��LuPSN�sNoY�ZUYX\fPMYc^<N V Yb\8PSN[\³TVXWRXYc^gNrPMY|^<Y�Yc^ge<PMYc^gNo�.� � p`� J>\gN3G V J��N[\ V J�RBsNrZgJ>YbOMRX^`R�Z�N[h>Y�PMN[a�ZUY
^<N[LMZ�N[\<^gJ>^gY�\`RXL�PMOSRX\gLu{}N[O[�N[\ V J�RXL�Z`RXOMR V YbZgJ>RXO�YbL�^`RX^<YbL�N[\8PSOQN��#sRXOQJ>YbL�^<Yba�s- \gJ>YXL�^gJ>LuPSJE\fPMYbL[p

Kernel do UNIX

DMA

DMA

Dispositivo de Entrada Dispositivo de Saída

Buffer de E/SBuffer de E/S

Buffer de E/S

Buffer Buffer

Processo UNIX

�lJ>mbe<OSR � pîô<� �/sYbZ<J�R�{us- LQJ V R�N�ayega98�:�8(137;:<461j^gNr�.� � LMJEacZghEN[L�\gY�� , x>=�p
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IKN�\8PSOMN�RXL�{}N�OMOSR_acN�\fPSRXL�^<N�R¼�_RXh>J>RUTVXWRXY½^gN�^<N[LMN�acZ�N[\<ógY¶^gJ>LuPSOQJ>kge�s- ^`RXL V YXa YbL �g� L V YXOMOMN�\8PSN[L
^<N[LQPSR V R_aCtÉLMN�RXLK{}N�OMOMRXacN�\8P]RXL[B�U�?FC#��Eg�xC%U�B%C�? ��H�B��6U(QjHU�ÆZgOQN[LQN[\8PSN�Lo\gYXL �g� � , x>= V Yba�N[O V J�RXJEL
kgRXLMN[RX^gYbL'\gY�Z`RX^gO WRXY � �|LuPSN�a V �`No\gYª~ÆJ>\fe|�U� dfegNoL WRXY�^<N[L V OMJñP]RXLRXk`RXJ �|Ygpj�³RXa�kjsN[a sN�^gN[L V OQJEP]R
R�{}N[OQOSRXa�N[\8P]R ¥JE%¦�§�Q�K � U(QL? �e<LSRX^`RHZ`RXOSRHR¼�XR_h>J�R�TVXWRXY�^gN�^gN[LQN[a�ZUN�\gógY¶^gYHZgOMYbmXOSRXacR½LQN[Ou�|JE^gYbO
�Z`R V ógNr\gY~ÆJ>\fe|�Up
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�ß{}N[OQOSRXa�N[\8P]R¨BjU�?FC#�%E½J>\8PMN[O V N[Z<PSR�NÊOMN�mbJ>LuPSOMR�RXL V ó`R_a�RX^gRXL�^gN�LMJ>LuPSN�a�R�N
{}N�PMe`RX^`RXL�ZUN�h>Y�ZgOQY_t
V N[LQLMY@OSR_LQPSOQN¼RX^<Yg�¹k�N[a V Yba�Y�YbLoLMJE\`RXJ>LrdfegNÊL WRXY�OMN V N�kgJ>^gYXL�ZUN�h>Y�ZgOMY V N�LMLMY<p � \gYba�N�^gN V RX^`R



ð ö

V ógRXa�R_^`R�^gNoLQJ>LuPSN[acR�NoLQN[egLRXOQmbega�N[\8PSYbL�L WRXYcJEacZ<OMN[LQLMYbL'\`RCLSR<s- ^`R�^gN�N[OQOMY�ZgRX^gO WR_Y�YXe�N�aòega
R_OMdfegJE�XYgp s��ZUYXLML[s- �bN�h#mbN�OSRXOoega LQega~sRXOMJEY�RXY�P|sN[OQacJE\gY�^`R�N
�|N V elTVXWRXY�^gY�ZgOMYbmXOSRXacR�OMRXLQPMOMN¼R_^gYg�
YXeì\gR�JE\fPMN[OQOMegZlTV_WRXYC^gY�OSRXLuPSOMN[RXa�N[\8PSYg� V Yb\8PSN�\g^gY�Y�PMN[a�ZUY�^gN V YbOQOMJE^gYg� R�dfe`RX\8PSJE^`RX^gN�N�YbL�N[OQOMYbL
ZgRXOSR V R_^`R�e<a�R�^`R_L V h�RXLQLMN�L^gN V ó`R_a�RX^gRXL�^gN�LMJ>LuPSN�a�R�N�{}N
PSe`R_^`RXLT� ��� p
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�Lì{}N�OMOMRXacN�\8P]RXLgC�U�B%C�? ��O�?FE�Eg�PH�B°NºU(Q�HU��L WRXYGk`RXLMN[RX^`RXL�\gY~Z<LMN[e<^gY0LMJELQPSN�a�R°^gNBRXOMdfegJñ�bYbL
��HF?JQ���� � 
 � p � ��HF?JQ��AsN�egLMRX^gY V YXacY�ega�R�J>\8PSN�OQ{µR V NÊZ`RXOMR@RXL�N[LuPSOQe<PSegOMRXL�^gNÊ^gRX^gYbL�^<Y /�1323Ä
46137 ��N�ZgRXOSR�hEN[JñPSegOMRrNJ>\8PSN�OMZgOQN�P]R�TVXWRXY�^<N���.FE0/(�jR01(E�1ª�`dfegN�sNY�RXOQd�e<JE�bY�RXLMLQY V J�RX^gY�RXY�^gJELMZ�YbLMJñPSJñ�bY
dfegN�OMN[Z<OMN[LQN[\8P]R�RoacN�a¿sYbOQJ�RK��J>OuPSe`RXh�^gYª/�132546137b^<Y �g� ~ÆJ>\fe|�g� �Xþ�� p s�°JEacZ�YbOuP]RX\8PSN'OMN�LMLMRXhEPSRXOjdfegN
N�a�k�YbOSRÊYg��HF?(Q���YX{}N�OMN�TV R/egacR/RXacZ<h�R��_RXOMJEN[^`R_^gN�^gN�J>\|{}YbOMacRUTVXWYXN[L[��R�LQe`R�e<PSJEh>J>õ[RUTVXWR_Yc{}OMN�d��e<N[\|t
PMN V RXegLSR�e<a R_hEPSY�J>a�Z`R V PSY�\<Y �g� p³� J>\gN3G V J��N[\ V J�Rì^`R�e<PMJ>h>JEõ¼RUTV_WRXYì^gYº��HF?(Q���sN V R_egLSRX^gR�ZUN�h�R
\<N V N�LMLQJ>^`RX^<No^gNrOMN[RXh>JEõ¼RXOj��sR_OMJ�R_L�h>N[JñPSegOMRXL�\gYCLMJELQPMN[acR�^gNrRXOQdfegJE�XYbL�Ybe�hEN[O�mbOMRX\g^gN�L�d�egRX\8PSJ>^gRX^gN[L
^<N�^`RX^<YbL[p � RXhEPMY V e<LQPSY�^gN�R V N[LMLQY�RXY�LQJ>LuPSN[acRc^<N�RXOQd�e<JE�bYXLKLMNo^gN��XNCRXYc{µR_PMY�^gY�ZgOMY V N�LMLMY/N�a
dfegN�LQP WRXYcJE\8PSN[OQOMYba�Z�N[O#LQe`RCN
�|N V elTVXWRXY�N�RXmbegRXOM^`R_O�egacR�OMN[LQZUYXLQP]RCJ>\<^gJ V RX\g^gY�LQN�RChEN[JñPSegOMR�Ybk<PMN��bN
LQe V N�LMLQY/Ybe�\ WR_Ygp���\gdfe`RX\8PSYÊYcZgOMY V N�LMLQYÊN[LQZUN�OSR<��Y�N�L V R_h>Yb\`R_^gYbO'ZUY�^gNrN[L V Ybh>ó<N[O�e<aòYbe<PSOQY�ZgOQY_t

V N[LQLMY�Z`RXOMR�N
�|N V e<PSRXO[p � N�Ro{}OMN�d��e��N�\ V J>R V YXaßdfegN�Y�ZgOMY V N�LMLQY�N[a dfegN[LuP WRXY�N
{}N�PSegR V ó`RXacRX^`RXL��|Ybe
LQN�Y/P]RXacRX\gógY�^`R/OMN[dfegJELMJuTVXWRXY/\gY 2h1e\�i�{}YbOKmXOSRX\g^<NX�ÆJ>LuPSY�R V RXOMOQN�PSRXO`sRÊ^gN�LMZ�N[OQ^Æs- V J>Y/^gY/PSN�acZ�Y/^gN
��q���N[ayR_PSJñ�|JE^`RX^gN+^<No�.� � p

� N�mbegN�e<a�R�^<N[L V OMJuTVXWRXYÊk<OMN��XN�^gN�{}eg\ V J>YX\`RXh>JE^`RX^gN�LN�egLMYÊ^gRXL�{}N[OQOSRXa�N[\8PSRXL[p �32�465�287 � ð 
 � sN
e<a V YXh>N�PMYbO#^<N+^`RX^gYbL�dfegN+h��NKYbL V Yb\8P]RX^gYXOMN[L�^<N+N��bN�\8PSYbL'^gY�/�132546137fR_PSOMR¼��sN�L�^gY�ZgLMN�eg^gY_tÉLMJELQPSN�a�R
^<NoR_OMdfegJE�XYbLW��H#?JQ���p � C�U�B%C�?�RXZgOQN[LMN�\8P]RcN+{}YbOQa�R¬P]R�YbL�^`RX^<YbL�^gYbL V Yb\8PSRX^gYbOQN[L'NrYXLR_ZgOMN�LMN[\8PSR
\gR�LSR<s- ^`R�Z`R_^gO WRXY<p+��LQPSN�Z<OMYbmbOMRXacRcZ�Y|^gN�LMN[O V Yba�Z`RXOMRX^gY/RXYXL�ZgOQYbmbOSR_a�RXLZ`RX^gO WRXY�B%C0.(�ÊN�B%C�?
{}YXOM\gN V J>^<YbL V Yba Ybe<PSOMRXL�J>a�Zgh>N�acN�\8P]RUTV_WYbN[L�^<Y�� , x>=�p

� L�^gRX^gYbL�{}YXOM\gN V J>^<YbL�Z�N[hEY C%U�B�C�? V Yba�ZgOQN[N[\<^gN[aÜN[LuP]R_P¼s- LQPMJ V RXL�LQYbkgOMNce<PSJEh>JEõ¼RUTV_WRXY�^<N/��q��o�
^<N�^gJEL V YXL[�l^<N�a�N[a~sYbOMJ>R<�Æ^gN�c3l.\38��Ð^`RXLrP]RXk�N[h>RXL�^gYº/�132546137ªNc^gYbL�PMPu��L[�lkUN�a V Yba�Y�Y�\�se<acN�OMY
^<N�J>\8PSN�OMOQegZlTVXWYXN[LKLQYX{}OMJE^`RXL�Z�N[hEYÊZgOQY V N[LMLMRX^gYbO�p � WRXYÊ{}YbOQ\gN V J>^gYXLP]R_a�kjsN[aF^`RX^<YbL�LQYbkgOMN�YcPSO`sR¬{}N[mbY
N�YbL�N�OMOMYXL'^gRXL�J>\8PSN�OQ{µR V N[L�^gN�OMN�^gNoN�LQYbkgOMN�YbL�ZgOQYXPSY V YXh>YbL�xwqÐ�`xu��n�q³� �'��q¿Nr��I+qÐpg��JE\g^`R�L WRXY
^<J>LMZ�Yb\gJEkgJ>hEJ>õ[RX^gYbL¹Z�N[hEYSC%U�B%C�?�R�e<PSJEh>JEõ¼RUTV_WRXY�^gY , � � NYbZ V J>Yb\gRXh>a�N[\8PSN�YrPSOgsR_{}N[mbY��l��q;NK�'����q³p



ð��
�:9&5 {}YbOQ\gN V N�JE\<{}YbOMacRUTV_WYbN[L�LMYXkgOMNrY�LuP]R_PMegL�^gYXLZgOQY V N[LQLMYbLKN�aòN
�|N V elTVXWR_YÊP]RXJEL V Yba�Y�PMN[a�ZUY

^<NrN �|N V e³TVXWRXYÊN�N�LQP]R_^gYg� ZUYXO'N �|N[a�Zgh>Ygp���^gN�L V OQJQTV_WRXYc^gRXLJE\<{}YbOQa�RUTV_WYbN[L�dfegNrZ�Y|^gN�ayLMN�ON �|J>kgJE^`RXL
N�LQP`sR�\<YracRX\fe`RXh|^`R�{}N[OQOSRXa�N[\8PSRª� ð¼ýj� N�\`R+^gY V ega�N[\8P]R�TVXWRXY+^gYS��HF?JQF�á� � 
 � p � {}eg\ V J>YX\`RXa�N[\8PSY+^gY
H�BOMN�LMega�N
tÉLMN�iR�hEN[JEPMegOSR^gYbL�RXOQdfegJE�XYbLµ��HF?(Q����0;LK
<A=1(E�?JQ>.JQØH#?JQ��%E#B�B�Q0?F��BjU#C%UCN�\`R�{}YXOMacR_P]RUTV_WRXY
^gRCLMRgs- ^gR<p

�@4BAC9 ^<J>LMZ�Yb\gJEkgJ>hEJ>õ[R�egacR�hEJ>LuP]RXmbN�aæZ�N[OQJ¢sYb^gJ V RK^`R_L#R_PMJE��J>^gRX^gN[L�^<NZgOQY V N[LQLSRXa�N[\8PSYoNhEJ>LuP]R+RXL
PSRXOMN
{µRXL'd�e<N�P¼�N�a R�a�R_J>YbO�e<PMJ>hEJ>õ¼R�TVXWRXYC^gN���q��rpª�%RXa�YbLQPMOSRc^<YbL�ZgOQY V N[LQLMYbLKZ�Y�^gNoLQN[OYbOM^gN�\`RX^`R
Z�YbO³e<PSJEh>J>õ[RUTVXWR_Y^gN#acN�a¿sYbOQJ�R�N�Z�YbOlPSN�acZ�YK^gN#N
�|N V elTVXWRXY<p���R V J>hEJ>^`R_^gN[LÍZ`RXOMR�Y V YX\fPMOMYbhEN#N�N �|J>kgJuTVXWRXY
^<Y�N[LuP]RX^<YÊ^gYbLZgOMY V N�LMLMYXLKZUY�^gN�aFLQN[OLMN[hEN V J>Yb\`R_^gYbL'ZUYbO'a�N[J>Y�^gNoega�R�J>\8PSN�OQ{µR V NoJE\8PSN[OMR_PSJñ�_R�Ybe
R¬PSOSR¼��sN[L�^gR�N�LMZ�N V JG V RUTVXWRXY�N�a RXOQd�e<JE�bY@^<N V Yb\#GgmbegOSR�TVXWRXYgpH�y^gN�L V OQJQTV_WRXY�^`RXL�J>\|{}YbOMacRUTVXWYXN[L�dfegN
Z�Y�^gN[aßLMN�O�N
�|J>kgJE^`RXL�N�LQP`sRC\<Y�a�RX\fe`R_hª^`R�{}N[OQOSRXa�N[\8PSR�� �X�j� N+\`R�^<Y V egacN�\8P]RUTV_WRXYC^gY���H#?JQ��m� � 
 � p

«_�+*}�»× D ²Ô®K, ��´·¡> #�µ¬

� ¥(EL¦�§�Q�K � U(QL? sN�egacR@{}N[OMOMRXa�N[\8P]R�^gN[LQN[\8�bYXhE��J>^`R½ZUYXO��h>a�N[JE^`R�N�Ybe<PSOQYbL�� ö � �jd�e<N�N[a�ZgOQN[m8R
e<a�R V Yba�k<J>\`RUTV_WRXY�^gNoP|sN V \<J V R_L�^gNoacYb\<JEPSYXOSRUTV_WRXYCZUYbO�RXa�YbLQPMOSRXmbN�aòNrP|sN V \gJ V RXLK^gNoacYb\<JEPSYXOSRUTV_WRXY
YXOMJ>N�\8P]RX^`RKZ�YbO�N
�bN[\8PMYbL#Z`R_OSR V YbhEN�PSRXO¹^gJñ{}N[OMN�\8PSN[L�\Æs- �bN[JEL�^gN�J>\<{}YXOMacRUTVXWRXY�LMYbkgOQN'R�YXZUN�OSRUTV_WRXY�^gN�ega
LQN[Ou�|JE^gYbO��HN[k���HJC#�6EJEc�bN[OQL WRXY ð p ð p ð � �|ð|� p

� V YXh>N�PSR�kgRXLMN[RX^`RcN�a RXa�YbLQPMOSRXmbN�a sN�egLSR_^`R�ZgRXOSRCh>N�O'YXL'�_RXhEYbOMN�L�^gN V Yb\8P]RX^<YbOMN�LacRX\8PSJE^gYbL
Z�N[hEY /�132546137 p°��LuPSN�L V Yb\8P]RX^gYXOMN[LCOQN[ZgOQN[LMN�\8P]RXa J>\|{}YbOMacRUTVXWYXN[L�\gY½\Æs- �bN[h�^<Y½LQJ>LuPSN[acR<��P]R_J>L V YXacY
e|PSJ>hEJ>õ[RUTVXWRXY�^gN�OQN V egOMLQYbL[��PSR¬�<RXL+^gN�JE\fPMN[OQOMegZlTV_WRXY/N�PSRXa�kjsN�a N�LQP]R¬P¢s- LuPSJ V RXL^gN�e<PMJ>h>JEõ¼RUTV_WRXY�^gR�OMN�^gNXp
� ¥(EL¦�§�Q�K � U(QL?~Z�N[OQacJñPSN/J>\8PMN[OQ�_RXhEYbLC^gJE{}N�OMN�\fPMN[L�N[\8PSOQN V Ybh>N
P]RXL��#^gN�ZUN�\g^gN[\<^gY¶^`R�\`R_PSe<OMN[õ[RH^`R
JE\<{}YbOQa�RUTV_WRXY V YXh>N�PSRX^`R<pcq³YXOoN �<N�acZ<h>Yg�Í^gN
�|JE^gY�R_Y�mbOMRX\g^gNC\�sega�N[OQY�^gN V Yb\gN � WYXN[L��'��q�N�a ega
LQN[Ou�|JE^gYbO�LQYbkgOMN V RXOQOMN�m8RX^gYg�8Z�Y�^gN�LMN�O�J>\8PSN�OMN[LQLSRX\8PMNa�Yb\gJñPSYbOMRXOlRKZ�YbOuP]RK^gN V YXa�eg\gJ V RUTV_WRXY�{}OMN�d��e<N[\|t
PMN[a�N[\8PSN_p�q³YbOjYbe<PMOMY�h>RX^gYg�fJE\<{}YbOMacRUTV_WYbN[L�LMYXkgOMNY�LMJELQPSN�a�R V Yba�Yrega PSY�^gYg�fP]RXh dfe`RXhUR�R_PMJE��J>^gRX^gN
^<Y/^gJ>L V Yg�ÆZ�Y|^<N[aùLQN[O+a�Yb\gJñPSYbOMRX^gYbL V Yba ega�R�{}OQN[d��e��N[\ V J�RÊa�N[\<YbOKN[aùegaùa�N[LQacYÊZ�N[O[s- Y�^gY/^gN
PMN[a�ZUY<p3q³RXOSR½PSYbacRXO�RXa�YbLQPMOSRXLc^gN�egacRHacRX\gN�J>OMR½acRXJ>LCN3G V JEN[\8PSN�dfegN�RHh>N�JEPMegOSR�^gY;ZgLQN[eg^<Y
LQJ>LuPSN[acR�^gNrRXOMdfegJñ�bYbLW��HF?JQF��{}YXOSRXa \gN V N[LMLgsRXOMJ>RXL'acY�^gJG V RUTV_WYbN[L�\<Ym/�132546137�^gY~ÍJE\fe|�Up

q³RXOSR@Y�acYX\gJEPMYbOSRXa�N[\8PMY�^`RXL�OQN[dfegJ>LQJQTV_WYbN[L������q%N[a�ZgOMN�m8R¬tzLQN�R�P|sN V \gJ V R@^gN�acYb\<JEPSYXOSRUTV_WRXY
YXOMJ>N�\8P]RX^`RKZ�YbO¹N
�bN�\fPMYbL[�|ZUYXO¹LMN�O�acRXJEL¹RX^gN�dfe`RX^`RrRXY+Z�N[OzGghg^gN�N
�|N V elTVXWR_Yo^`R_L�OQN[dfegJELMJQTV_WYbN[L��'����q³p



�X�
� PMOSR_PSRXa�N[\8PSYH^gN�egacRHOQN[dfegJELMJQTV_WRXYBZ�Y�^gN�LQN[O�^<JE��J>^gJE^gY½N[aÿ{µRXLMN�LÊLMN�d��e<N[\ V J�RXJELcN�^gJ>LuPSJ>\8PSRXL[��Y
dfegNCPSYXOM\`R�LMe`R�a�Yb\gJEPMYbOSR�TVXWRXY V Yb\8PSOMYXh�RX^`R/Z�N[h>R�Y V YXOMO[�N�\ V J>Rì^<N�N
�bN�\fPMYbL�acRXJ>LKRX^gN[dfe`R_^`R<pÊq³RXOSR
JEacZ<h>N[a�N[\8PSRXOÆR�P|sN V \gJ V R'^<Nja�Yb\gJñPSYbOMRUTVXWRXY�YXOMJ>N�\8P]RX^`R�R�N��XN[\8PSYbL��b{}YbJ8\gN V N[LQL`sRXOQJ�RR'JE\gLQPMOMega�N[\8P]R�TVXWRXY
^<Y V sYX^gJ>mbYH^gY;ZgOQYbmbOMRXa�R�LMN�OQ��J>^<YbO��Z`R V ógN_p-��LcJ>\gLuPSOQegacN�\8P]RUTV_WYbN[LÊ^<Y /�132546137¹N�^<Y;��Z`R V ógNX�
e<LSRX^`R_L'ZgRXOSR���J�RXk<J>h>JEõ¼RXO#R�J>a�Zgh>N�acN�\fPSRUTVXWR_YT¥JE%¦�§�Q�K � U(QL? �UZ�N[OQacJñPSN�a egacR�mbOSRX\<^gN+ZgOMN V JEL WRXY�\`RXL
a�N[^<JQTVXWYXN[L[p
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�LCJ>\<{}YbOQa�R�TVXWYbN�L�LMYbk<OMNìR@e<PSJEh>J>õ[RUTVXWR_Y�^gN�OMN V egOQLMYbL�^gY �g� ��^gJEL V OQJ>a�J>\`R_^`RXL�Z�YbO�ZgOQY V N[LQLMYg�jZUN�Out
a�JEPMN[a dfe`RX\8PSJ	G V R�TVXWRXY�ZgOQN V JELSR/^`R/e<PMJ>h>JEõ¼RUTV_WRXY�^<N�OMN V egOMLQYbLr^gY �g� Z�N[hEYbLKZgOQY V N[LQLMYbLoRX\`RXhEJ>LMRX^gYbL�p
��LuP]RXL�J>\|{}YbOMacRUTVXWYXN[LlZ�N[OQacJñPSN�aæRXa�ZghEJ�RXO³R+m8RXacR�^gN�{µR_PMYbOMN�L�Z`RXOSR+^gN
PSN�OMa�J>\`RUTV_WRXYK^`R+a�N[hEógYbO V Yb\|t
GgmbegOSR�TVXWRXYg�fYXPMJ>a�J>õ[RUTVXWRXY�NRXa�Zgh>J>RUTVXWRXY+^<N�ega LQJ>LQPMN[acRoZ`R_OSRoYoR_PMN[\g^gJEacN�\8PSY�^<YbLjLQN[Ou�|JuTV YbLjZ`RXOMRoYbL
dfe`R_J>L�{}YbJ V Yb\ V N�kgJ>^<Ygp

� HJCLK(CFMLN(B%E�?GsNKega acYX\gJEPMYbOjdfegN�YbZUN�OSR�N�a a�Y�^gY�k`R¬PSN[h>RX^`R<��LMN�\g^gY V Yb\8PSOMYXh�RX^gYoZUYXO#N��XN[\|t
PMYbL�NÊRXacYXLQPSOMRXmbN�a��³NÊdfegNÊZ�N[OMa�JEPMNca�N[^<J>OoR�e<PSJEh>J>õ[RUTVXWR_Yì^<NÊOMN V egOQLMYbL�Z�N[hEYbL�ZgOQY V N[LQLMYbL�\gY �g�
~ÆJE\�e��ªp��L/J>\<{}YbOQa�R�TVXWYbN�Lc^gJELMZ�Yb\gJEkgJ>hEJ>õ¼R_^`RXLCZUYXLMLMJEkgJ>hEJEPSRXa ^gN�LMN[\8�XYbhE�XN[OìN@R¼�XR_h>J�R_OcY¶^gN�LMN�acZ�N
t
\<ógY@^gN/RXZ<h>J V RUTVXWYXN[L[�l^gJ�RXmX\gYbLQPMJ V RXOoZ�Yb\8PSYXL�^gN V Yb\8PSN[\³TVXWRXY�\gY@LQJ>LQPMN[acR<� V RXOSR V PSN�OMJ>õ[RXO V RXOMmbRXL�^gN
PMOSRXkgRXh>ógY<�|{}YbOQ\gN V N[O�Z`RXO �RXacN
PSOQYbL�N+�XR_h>J>^gRXO�a�Y|^gN�h>YbL�p

�3LMN[mXegJ>O�L WRXY�^gN[L V OMJñPSYbLjYbL�^`RX^gYbL�{}YbOM\<N V JE^gYbLjZUN�h>Y�HJCLKJCFM%N(B%E�?cNLMN�egL�Z`RXO �RXa�N�PSOQYbL�^gN V Yb\#G<t
mXegOSRUTV_WRXYgp � WR_Y�P]RXa�kjsN[a PSN V J>^`R_L V Yb\gLQJ>^gN�OSRUTV_WYbN[L�LQYbkgOMN+LQe`R�J>a�Zgh>N�acN�\8P]RUTV_WRXY�N�RXZ<OMN[LQN[\8P]R_^`R�e<a�R

V Yba�Z`RXOSR�TVXWRXY�N[\8PSOQNÊOMN�LMeghñP]RX^gYXL�^gNcacN�^gJQTV_WYbN[LoLMYbkgOQN�Y�LQN[Ou�|JE^gYbO��BN�k;��Z`R V ógN�{}YbOQ\gN V J>^`RXLoZUN�h>Y
HJCLKJCFM%N(B%E�? �WC%U�B%C�?°N¨BjU�?FC#�%E`p � ��RXZÆs- PSeghEY ý V Yb\8P|sN�a e<a N�LQPMeg^gY;^gN V RXLQY V YXaÿacN�^gJQTV_WYbN[L
^<N�P]R_h>ó`RX^gRXL�LMYbk<OMN�YcLQN[Ou�|JE^gYbO_�HN[k���Z`R V ó<NXp

×���� 6�´GF5�.¬�çw£o=¤ ?�.²�±¿.W�.¬�´W² ¤ ¡o¶·£n±�èT²Ô¯o�ß��£�´W£�¯IH©±F²�¬

�L�JE\<{}YbOMacRUTV_WYbN[L�^gN;e|PSJ>hEJ>õ[RUTVXWRXY°^gNHOMN V egOQLMYbL�^<Y �g� ��{}YbOM\gN V JE^`RXL�Z�N[hEY HJCLKJC#MLN(B%E�?��oL WRXY~k`R¬t
LQN¼RX^gRXL�\`R5N[LuPSOMe|PSegOMRG^gNH^`RX^gYbL�?�A�B�C�DFEg��R°dfe`RXh�sNHZ<OMN[N�\ V ógJE^`R~Z�N[h�R V ó`RXacRX^`R°^gNHLMJ>LuPSN�a�R
DFE%U�?�A�B%C�DFEÛ� � � � p%�'a�R õKJ îLé�î�ëFî ëJìmö ô ö ó ìpé�î sN�Y V Yb\j�Qeg\8PSY¶^<N@J>\gLuPSOMe³TVXWYbN�LÊdfegN@N[LuP]RXk�N[hEN V N
R�J>\8PMN[OQ{µR V N�N[\8PSOQN�Y /�132346137UN�YìZgOMYXmbOSRXacR/^gN�e<LMe�sRXOQJ>Y � ô � p/�'a ^gYbL�{µR_PSYXOMN[LrdfegN V Yb\8PSOQJ>kgegN�a
ZgRXOSR+k`RXJ �|Y V egLQPMYo^<N'N �|N V e³TVXWRXYo^gYPHJCLKJCFM%N(B%E�?¶sN'Y�egLQYo^gR V ó`R_a�RX^gR�^<N'LQJ>LuPSN[acR·DFE�U�?�A�B%C�DFE�RXY
JE\8��sN�L�^`RrhEN[JñPSegOMR V Yb\<LQP]R_\fPMN^<Yá��HF?JQF�KZ`RXOSR�Ybk<PMN[\lTV_WRXY�^gN�^`RX^gYXL[p�q³YXO�ega�R+hEJ>a�JEP]R�TVXWRXY^gN�J>a�Zgh>N t
a�N[\8PSRUTVXWRXY�^gY[/�132546137 � p ý p ð ��^gYP~ÆJ>\fe|��RXZ�N[\`R_L�YbL V RXacZ�YbLÔ?�A AFU � 1(E'Lg?�A B�U � 1(E'Lg?�A 1 � KFOJMLUML



�b�
?�A 1�CON�OJM�N©?�A K�B��JCLH�L WRXYoZgOMN�N[\ V ó<J>^gYbL�p��-N[LuPSOQe<PSegOMR�^gN^`RX^gYbL.?�A�B�C�DFE¶sNRXZgOQN[LQN[\8P]RX^gR�\`R��lJ t
mXegOSRCô<p ð

PRQBS�TVURQWS�T0PYXYZ\[�]
^B^B^B^�_ PRQBS�TVURQ`Q0aIb0[dc\X6efSdT�ghT6Q0aIb0[�i�j6kfT0Ph[dS�Q0alb0[`T0PY[dmnkYj
^B^B^B^�_ PRQBS�TVURQ`Q0aIb0[dc\X6efSdT�g\PRQ0aIb0[�i�j6koPRp�PRQ\[�b�Q0aIb0[`T0PY[�mqkdje�rhs6Z�S�T�gtb0XYuBSVPBP�i j6kvb0XYu0albwTYb�S6[wP6aRm6[hs6Q�PY[dQnP6a�x6[�kdj

e�rhs6Z�S�T�gwa�u�SVPBP�i j6k�atsBQ\[dZBS\XBe�P�ywXdS6[�m�b0[�b0rdS�pqP6aRx6[�kdj
e�rhs6Z�S�T�gwaRmdSVPBP�i j6k�atsBQ\[dZBS\XBezTBs0P�y\XdS\[�mWm6XYQ\X�P6aRx6[�kdj
e�rhs6Z�S�T�gwa�P�SVPBP�i j6k�atsBQ\[dZBS\XBezTBs0P�y\XdS\[�m�PRQ6XwUR{qP6aRxB[qkYj

^B^B^B^�_ e�rYs6Z`S�T�gtb�a|s\}\eYQCi j6kf~wXYZ\[�S\[wUde�Xwalb�P�kdj
^B^B^B^�_ e�rYs6Z`S�T�gtb0X���}\eYQCi j6kf~wXYZ\[W}6XYT�eYQ�PWkdj
^B^B^B^�_ e�rYs6Z`S�T�ghs0Pt�wXY~�i j6koP��\XY~0P�kdj

e�rhs6Z�S�T�gwats���e�rwUR{�i j6kf��edrwUR{�atsB~BTBQrY~w[dS\XYQ0ahrYs0P`kdj
e�rhs6Z�S�T�g�rYT���e�rwUR{�i j6kf��edrwUR{orYT6Q�~�T6QrY~w[dS6XdQ0ahrYsVP`kdj
e�rhs6Z�S�T�gtb�P�ZVP�s\m�i j6kvb0[\PBPYXdZ\[\P�PY[Ys6Qnkdj
e�rhs6Z�S�T�gtb�P�ZBSVURcCi j6kvb0[\PBPYXdZ\[\PvS\[wUY[wa�c\[�m�kdj
e�rhs6Z�S�T�ghs0PBa�Z�swX6e6P�i j6koP6atZ�swX6e\PzS6[wUY[�a�c6[�mokdj
e�rhs6Z�S�T�ghs6c�UBP���i j6k`c\rBehTBs6Q\XYSBp�UYrYsBQ\[duBQqP��0a�QVU�yw[\P�kdj
e�rhs6Z�S�T�ghs=atcVUBP���i j6k�atsBc\r6ehTBsBQ\XdSBpUYrYs6Q\[YuBQqP��=a�Q�U�yw[wP�kYj� i

�lJ>mbe<OSR�ô<p ð �g��N[LuPSOQe<PSegOMR�^<Nr^gRX^gYbL@?�A�B�C�DFEgp

� LÊ^`R_^gYbLÊ^gN�e<PSJEh>J>õ[RUTVXWR_YH^gN�PSN[a�Z�Y;^`R¶��q��Ä\gY;^<Yba�s- \gJ>Y½^gN�e<LMe�sRXOQJ>Yg�@?�A A�U � 1(E`�'N�\gY
^<Yba�s- \gJ>Y�^gYÊLQJ>LuPSN[acR�YbZ�N[OMR V JEYb\`RXh´��?�A BjU � 1(Eg���Qeg\8P]RXa�N[\8PMN V Yba R�JE\<{}YbOMacRUTV_WRXYc^<N�PSN�acZ�YÊOMN[RXh
^<N V YXOMOMJE^gYg�fZ�N[OMa�JEPMN[aæRXY�HJCLKJC#MLN(B%E�?C{}YXOM\gN V N[O#Rre|PSJ>hEJ>õ[RUTVXWRXY+^gR���q��op � ^`R_^gY�^gN'e<PMJ>h>JEõ¼RUTV_WRXY+^gN
PMN[a�ZUYc^`R���q��æ\gYÊ^<Yba�s- \gJ>Y�^gY �<� \ WRXYÊJ>\ V h>e<JÐYcPSN[a�Z�YÊ^gN�PMOSR_PSRXacN�\8PSY�^<N�J>\8PSN�OMOQegZlTVXWYXN[LK^gY
Z<OMY V N[LQLSRX^<YbO[p

� ?�A 1 � KFOJMjU0{}YbOM\<N V N�Y°\�sega�N[OQY;^gN�Z�sRXmbJE\`RXLÊ^<N½a�N[a~sYbOQJ�RHOQN[dfegJELMJEPSRX^`RXL/Z�N[hEY¶ZgOMY V N�LMLQY
dfegN�\ WRXYB{}YbOMRXa h>JE^`RXL�^gY;^gJEL V Y<p � ?�A 1(C�NFMjU~{}YXOM\gN V N�Y;\�se<acN�OMYB^<N�Z�sRXmXJ>\`RXLc^gN�a�N[a~sYbOMJ>R
OQN[dfegJELMJEPSRX^`RXL�ZUN�h>YÊZgOQY V N[LQLMY�dfegN�{}YbOSR_a hEJ>^`RXL'^gY/^gJEL V Ygp � ?�A K�B��#C%H�{}YbOM\<N V N�aùY/\�sega�N[OQYÊ^gN
YXZUN�OSRUTV_WYbN[L�^<NTB��#C%H�OMN[RXh>JEõ¼RX^gRXL[p���LuPSN[L#^`RX^gYbL#^gN[a�Yb\gLuPSOSR_a Roe<PSJEh>J>õ[RUTVXWR_Yr^<NKacN�a¿sYXOMJ�R+ZgOQJ>a~sRXOMJ>R
N�LQN V e<\g^�sRXOQJ�RCZUN�h>Y�ZgOQY V N[LMLQYÊRX\gRXh>JELSRX^gY<p

s�;JEacZ�YbOQPSRX\8PSN�YbkgLQN[Ou�XR_OjdfegNYbL V RXa�ZUYbL�\ WR_Y�ZgOQN[N[\ V ógJ>^gYXL#\`R�N[LuPSOMe|PSegOMR[?�A�B%C�DFE V Yb\8PSN�OMJ>RXa
^gRX^gYbL�a�e<JEPSY�J>a�ZUYbOuP]RX\8PMN[LlLQYbkgOQNRKe|PSJ>hEJ>õ[RUTVXWRXY^gN�OMN V egOQLMYbL�^gY �g� �XPSRXJ>L V Yba�Yg�ÍegLMY�^`R+a�N[a~sYbOMJ>R
Z<OMJ>a~sRXOQJ�R<�Íh>N�JEPMegOSR�N�N�L V OQJEPSR�^gNÊkghEY V YbL[�ÐPSOQY V R�^gNÊa�N[\<LSRXmbN�\gL[�l\KsegacN�OMY�^gN�LQJ>\`RXJELoOQN V N[kgJE^gYbL�N
PMOMY V RXLÐ^gN V Yb\8PSN ��PSYgp¹�5J>a�ZghEN[a�N[\8P]RUTV_WRXY�^gY�HJCLKJCFM%N(B%E�? V Yb\8PSN[a�Zgh>RN[LuPSN�L V R_acZ�YbLÐ^`RN�LQPSOQe<PSe<OSR<�
YXe@LMNo�MR|��dfe`RX\g^gY/LQN[e�ZgOQN[N[\ V ógJ>a�N[\8PSY/{}YbO�J>a�Zgh>N�acN�\fPSRX^gY�\gY�/�132546137 �ªN�LQP]R_L+J>\<{}YbOQa�R�TVXWYbN�L�LMN�O WRXY



� ô

R_e<PSYbacR_PMJ V R_acN�\fPMN¹^gJELMZ�Yb\gJ>k<J>h>JEõ¼RX^gRXLUZ�N[hEY_H(CLKJCFMLN�B%E�? p���LQPSN�{µR_PMY'OQN[^ge<õjR�m8RXacR�^gN�J>\|{}YbOMacRUTVXWYXN[L
{}YXOM\gN V J>^gRXL�Z�N[h�R�{}N�OMOMRXacN�\8P]R<�|ZUYbO�sN[a \ WRXY�J>a�Z�N[^gNLMe`R�e<PMJ>h>JEõ¼RUTV_WRXY�ZgRXOSR�R_PMJ>\gmXJ>O�YbL�Ybk��QN
PSJE�XYbL�^gN
e<LMY�ZgOMYbZ�YbLuPSYbL�p

�L V ógRXa�R_^`RXL�^gN�LMJELQPSN�a�R|�gN�{}N
PSe`RX^gRXLZ�N[hEYCZgOMY V N�LMLMYcRX\`R_h>J>LMRX^gYg�|L WRXY V h>RXLMLQJG V RX^`RXL�N V Yb\8P]R¬t
k<J>h>JEõ¼RX^gRXL[pÐ��LQPMN[L�^`RX^gYXL�ZUY�^gN[a%LMN�OQ��J>O�Z`R_OSRK^gN
PSN[OQacJE\`RXO¹YK�XYbh>e<acN�^<N V ó`RXacRX^`RXL�^gN�LQJ>LuPSN[acRK^gN

V RX^`R V h>RXLMLQN�Ybe�PSJEZUYg�XJ>^gN�\fPMJG V RX\g^gYKPSRXa�kjsN�aæLQN V ógRXa�R_^`RXL�^gN�LQJ>LQPMN[acRK^gN'RXhEPMY V e<LQPSYrN[LuP WRXY�LQN[\|t
^<Y/J>\8�bY V RX^gRXL+a�egJñPSY�{}OQN[d��egN[\8PSN�acN�\8PSNXp���LQP]R_L+J>\<{}YbOQa�R�TVXWYbN�LKZUY�^gN�a LQN[O+egLMRX^`RXL+\`R/^gN�ZgegOMRUTVXWRXY
N�YXPMJ>a�J>õ[RUTVXWRXYo^gN�ZgOMYXmbOSRXacRXL�p

��a V Yb\j�Qeg\8PSY V YXa YbLC^`RX^gYXL�a�N[\ V J>YX\`RX^gYbL�L WRXY½RXZgOQN[LMN�\8P]RX^gYXL�RXJE\g^`R�R@a°sN�^gJ�R|��Y�^gN�LQ��J>Y
ZgRX^gO WR_Yg��Y V Y|N3G V JEN[\8PSN�^gN��_RXOQJ�RUTV_WRXYÊN�RÊa�N[^<J�RX\`Rc^gN�L�sN�OMJEN[LKPSN�acZ�YbOMRXJ>L^gN�a�N[^gJE^`RXL[p��³RXa�kjsN�a
L WRXY{}YXOM\gN V J>^<YbL[�_\gYKJ>\�s- V JEY�N#\gY�G`\`RXh�^`RKRX\�sRXh>JELMNX�¬^`RX^<YbL³LQYbkgOQN�Re<PMJ>hEJ>õ¼R�TVXWRXY�^gNjacN�a¿sYbOQJ�R���J>OuPSe`RXhfN
Y V Yb\j�Qeg\8PSY'^gN�Z�sR_mbJ>\`R_LÆOMN[LQJ>^gN�\8PSN[LÐ^gY�ZgOQY V N[LMLQY�R_\`RXh>JELSRX^<YgpÆ� V Yba�Z`RXOMRUTVXWRXY�^<N[LQPMN[LÐ^`RX^gYXL³R_e|�|J>h>J>R
R�JE^gN[\8PSJ	G V R_O�N��bN�\8PSe`RXJEL�R_\gYbacRXh>J>RXL#\`R�e<PMJ>hEJ>õ¼R�TVXWRXY�^gR�a�N[a~sYbOMJ>R�Z�N[h>Y�Z<OMY V N[LQLMY�RX\`RXhEJ>LSR_^gYgp

×��>« �Å£n¬��£�çw²� #¬(�µ±³¶·�ß��£�´W£�¯IH�±#²�¬

� HJC%KJCFMLN(B�E�?BsN V YX\#G`mbegOMRX^gYrR_PMOSR¼��sN[L�^`R+h>JE\gó`R�^gN V Yba�R_\g^gYgplqlRXOMR�LQN[e�egLMY@sN�\gN V N[LQL`sRXOQJ>Y�{}YbOM\<N
t
V N[O³YK\Ksega�N[OMY'^gYKZ<OMY V N[LQLMY�R�LQN[O³OSRXLuPSOMN[RX^gYg�bR_PSOMR¢��sN�L¹^gY�ZgRXO¬�RXa�N�PMOMYG�%HoYbe�YK\gYba�Nj^<YKZgOMYXmbOSRXacR
RKLQN[O�N
�|N V e<PSRX^gYrN�OSRXLuPSOQN¼RX^gY<�8kUN�a V Yba�YKYbL�ZgRXO¬�RXa�N�PMOMYbLlZ`RXOSR+mbN�OSRUTV_WRXY+^`RXL�JE\<{}YbOQa�RUTV_WYbN[L��bLMYXkgOMN
R�e<PMJ>h>JEõ¼RUTV_WRXYK^gN'OMN V egOQLMYbL�^gY �g� � V Yba�Y�YoJE\fPMN[Ou�XR_h>Y�N[\8PSOQN�R_acYbLuPSOMRXmbN[\<L[�8PSN�acZ�Y�^gNa�N[^<JQTVXWR_Yg�bLMN
YXLZgOQY V N[LQLMYbL}Ggh>ógYbL'LMN�O WRXY�OSRXLuPSOMN[RX^gYbLN�N�aFdfe`R_h³JE\fPMN[Ou�XR_h>YC^gN�Y V YXOMO[�N�\ V J>R<� N�LQN�LMN�O WRXY�mbN[OMRX^gYbL
^gRX^gYbL�N[LuP]R_P¼s- LuPSJ V YbL�LMYXkgOMNrR�e<PSJEh>JEõ¼RUTV_WRXY�^gNrOMN V egOQLMYbL�p

s��ZUYXLML[s- �bN�h#^gN
PSN[OQacJE\`RXOoY�J>\8PSN�OQ�_RXhEY�N[\8PMOMN/RXa�YbLuPSOSR_mbN[\gLoN�{}N
PSe`RX^gRXL�ZUN�h>YmH(CLKJCFMLN�B%E�? V Yba
Z<OMN V J>L WRXY�^gNLMN[mXeg\g^gYbL�NacJ V OQY_tzLQN[mbeg\<^gYbL[�|R_PMOSR¼��sN[L�^gYXL�Z`RXO �RXacN
PSOQYbL�� � N��LAU�gOMN�LMZ�N V PSJE�_RXa�N[\8PMNXp
�ò^<egOSRUTV_WRXY½^`R@acN�^gJQTV_WRXY�ZUY�^gN/LMN�OC^gN�PMN[OMa�J>\gRX^`R@ZUN�h>YgG`a ^gYHZ<OMY V N[LQLMY½OSRXLuPSOQN¼RX^gY<�#J>\<^gJ V RX^gY
Z�N[hEYHZgRXO¬�RXa�N�PMOMY���E`��YXe~Z�YbO�PSN[a�Z�Y V YXa RHZgOQN V JEL WRXYH^gN�a�J>\fe<PMYbLCN�LQN[mbe<\g^gYbL��R¬PSOSR¼��sN[Lc^gYbL
ZgRXO¬�RXa�N�PMOMYbL��V�ìN��%U���OMN[LQZUN V PMJE�_RXa�N[\8PSN_p s�¿ZUYbLQL¼s- �bN[h³RXJE\g^`RC^gN�PMN[OMa�J>\gRXO�d�egRXJ>L'ZgOMY V N�LMLQYbL}G`hEógYbL
^<Y�ZgOQY V N[LQLMY�OMRXLQPMOMN¼R_^gY�LQN[O WR_Y�P]R_a�kjsN[a OMRXLQPMOMN[RX^gYbL��l^gN3G`\gJ>\<^gY�Y�\KsegacN�OMY�^gN�ZgOMY V N�LMLQYbL[G`hEógYbL
dfegN�^gN
�bN�aFLQN[O V OQJ�RX^<YbL�RX\8PSN�L^gN�LQNrJE\gJ V J�RXOjYcOMRXLQPMOMN[RXacN�\8PSYC^gN�egayZgOQY V N[LQLMYªGgh>ógYgp

� H(CLKJCFMLN�B%E�?0Z�N[OMa�JEPMN@R¶mbN[OMRUTVXWR_Y5^<N@N[LQPSR_P¼s- LQPMJ V R_L/LMYbkgOQN@YbL�^`RX^gYXL/Ybk<PSJE^gYbL/R¬PSOSR¼��sN[L�^gY



�_ý
ZgRXO¬�RXa�N�PMOMY��#B�p � V sRXh V eghEYo^gRXL�N[LQPSR_P¼s- LQPMJ V R_LCsN�{}N[JñPSY�LMYbk<OMNRo^gJñ{}N[OMN�\lTV R�N[\8PMOMN�YXLj^`R_^gYbL V YbhEN�P]R_^gYbL
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�lJ>mXegOSR�ô<pîô<�g�h>mbYXOMJEPMacYo^gN+{}eg\ V J>Yb\`R_acN�\fPMYC^gYáHJCLKJCFM%N(B%E�? p



�bþ
Z`RXOSRìZUN�OMa�JEPMJ>O�R V YbOMOQN�P]R�N
�|N V elTVXWRXY@^<Y�ZgOMY V N�LMLQY�ZgOMJE\ V JEZ`RXh�^gYÅHJCLKJCFM%N(B%E�? p@IKN[Z�YbJ>Lr^gN
N[\8��J�RXO+YÅ"8±w²F"V��³%�HRÀb<y�2h1e\�iIG V RXOgsRìR_mbe`RXOQ^`RX\g^gY�YìR¼��J>LMYì^gN�LQJ>\ V OMYb\gJEõ¼RUTV_WRXY�^gY�ZgOMY V N�LMLQY
ZgOMJE\ V JEZ`RXh�� Z`R_OSRÊN[\8��J�R_OKYbe<PMOMYm"8±w²�"0��³%���ÆLMYba�N[\8PMN�d�egRX\g^gY/Y/ZgOQY V N[LQLMY�ZgOMJE\ V JEZ`RXhÍN[LuPSJñ�bN[O
RXZ<PSY�R�PSOMR_P sR¬tÉh>YgpìIKN�LQP]Rì{}YbOMacR<�lY�J>\8PSN�OQ�_RXh>Y�^gNÊR_acYbLuPSOMRXmbN[\<L�Z�Y|^gN�LMN[O�RXh>Yb\<m8RX^gYìZUN�h>Y
PSN[a�Z�Y�\gN V N[LMLgsRXOMJEYÊRXYCZgOQY V N[LQLSRXa�N[\8PSY�^gY�"8±�²�"V��³%�ìRX\8PSN[OQJ>YbO�Z�N[hEYCZgOMY V N�LMLMY�ZgOQJ>\ V J>Z`RXh´p

ý p'IKN[Z�N[\g^gN�\g^gY�^<YbLjZgRXO¬�RXa�N�PMOMYbL�^gN V Yb\FG`mbegOMRUTVXWRXYo^gY�HJCLKJCFM%N(B%E�? �gY�ZgOQY V N[LQLMY�RrLMN[O�OSR_LQPSOQN
t
RX^gY+LMN�O`sRKJE\gJ V J�RX^gYZUN�h>Y+ZgOgsYbZgOQJ>Y©HJCLKJC#MLN(B%E�?���Ybe�Y}HJCLKJC#MLN(B%E�?�LMN�RX\gN �<RXO`sR+R+ega ZgOMY V N�LMLQY
J>\gJ V J�R_^gY�RX\8PSN�OMJEYbOMa�N[\8PSN_p , YcZ<OMJ>a�N[JEOMY V RXLMYcYáHJCLKJC#MLN(B%E�?�{µR_O`sRCega�R V ó`R_a�RX^gR�^gN�LQJ>LQPMN
t
a�R0OJQL?�R�Z`RXOMR V OMJ>RXOKY/\gY¢�XY�ZgOQY V N[LQLMYìd�e<N�N �|N V e|P]RXOgsRìY/ZgOQYbmbOMRXa�R/RÊLQN[O�OSR_LQPSOQN¼RX^<Ygp��
LMN[mXegJ>O#{µR_O`sR�egacR V ó`RXacRX^`R�^gN+LQJ>LQPMN[acRTH�UF?FC#�%Eg� V Yba YCZ`R_O¬�RXa�N�PMOMY �o�O��&F��´�$ ��&���´�$�§�$����
R�dfe`R_h�JE\g^gJ V RXOgsRÊd�e<NcN�LQPSN�ZgOQY V N[LMLQY�PMN[O`sR�LMegRìN �<N V elTV_WRXY�OMRXLQPMOMN[RX^`R�ZUN�h>Y0HJC%KJCFMLN(B�E�? pÊ�
Z`RXOQPMJ>O�^gN�LQPSR V ó`RXacRX^`R�^gNrLMJ>LuPSN�a�R<�`dfe`R_J>LMdfegN�OLQJ>\`R_J>L�N[\8PSOQN[mbe<N[LKR_YcZgOQY V N[LQLMYÊOMRXLQPMOMN¼R_^gYg�
N
� V N
PSYº"8±�²0¶C±� � �� V RXegLSR_O WRXY�R�Z`R_OSRX^`R�N/\<YXPSJ	G V RUTV_WRXY�^gY�HJCLKJCFM%N(B%E�?¶dfe`RX\g^gY�N�LQPSN0Ggõ[N[O
ega�R V ó`RXacRX^`Rr^gN�LQJ>LuPSN[acR��#C � U���p��ÐY|^gRXL#R_L V ó`RXacRX^`R_Lj^gNLMJELQPSN�a�R[E0·#E#�\/#ECLQegkgLQN[d��egN[\|t
PSN[L��ªN
{}N�PSegRX^`RXLZUN�h>Y�Z<OMY V N[LQLMY/OMRXLQPMOMN¼R_^gYg� V RXegLMRXO WR_YÊYÊN[\8��J>Yc^gN�ega LQJ>\`RXhÔ"8±w²0��&�����ZgRXOSR
Y�ZgOgsYbZgOMJEY�Z<OMY V N[LQLMYg� V RXegLMRX\g^gY�LMe`R�Z`RXOSR_^`R�N�\gYXPMJG V RUTVXWRXY�^gY�HJCLKJCFM%N(B%E�?Hdfe`R_\g^gY�N�LQPSN
G`õ[N�O#egacR V ó`R_a�RX^gR�^gN�LQJ>LuPSN[acR��#C � U���p��3LMN[mXegJ>OCsN�N
{}N�PSegRX^`R�egacR V ógRXa�R_^`R�^gNLMJ>LuPSN�a�R
E=·FE#�\/#E�Z`RXOSR�N �<N V e<PSRXO'Y�Z<OMYbmbOMRXacR�d�e<NoLQN[O`sRCOSR_LQPSOQN¼RX^<Ygp


|p , Y�LQN[mbeg\<^gY V RXLQYg�gY[HJCLK(CFMLN(B%E�?�OSRXLuPSOMN[RXO`sR�e<a ZgOQY V N[LQLMY}�gsR�N
�|J>LuPSN�\fPMNXp�qlR_OSR�J>LQLMY�N �<N V e|t
P]RXOgsR�egacR V ó`RXacRX^`Rc^<NoLQJ>LQPMN[acRIH�U�?FC#��E V YXaòYbLZgRXO¬�RXa�N�PMOMYbL��o�O��&F��´�$ �=�O�F��´0¸MLÅH � .��fp
� H � .HsN�Y+J>^<N[\8PSJ	G V RX^<YbO¹^gY�ZgOQY V N[LMLQYªX´q�xwIPZldfegN�LMN[OgsR+OSRXLuPSOMN[RX^gYgp³�0Z`RXOuPSJ>Ol^gN[LuP]R V ó`RXacR¬t
^`R�^gN�LQJ>LQPMN[acR<�ªY V Yba�ZUYXOQP]R_acN�\fPMY�^gY/Z<OMY V N[LQLMY�OSR_LQPSOQN¼RX^<Y/LMN[OgsRÊJ>mbegRXhlR_YÊ^gN[L V OQJEPSY/ZgRXOSR
R V ógRXa�R_^`R[HFU�?FC#�%E V YbayYCZ`R_O¬�RXa�N�PMOMYI�O��&���´�$ ��&���´�$�§�$ì\gYCJEPSN�a ý p

�<p�� Z`RXOQPMJ>Oc^gN[LuPSN�ZUYX\fPMYg��Y¶h>RUTV Y¶^<N@JEPSN�OSRUTV_WYbN[L/ZgRXOSR¶a�N[^gJuTVXWRXY;^<Y5Z<OMY V N[LQLMY5OSRXLuPSOQN¼RX^gY sN
J>\gJ V J�R_^gYN�LQN[OgsR�OQN[Z�N�PMJ>^gYKN�a%PMY|^gYXL¹YbL�LMJE\`RXJELlOMN V N�kgJ>^gYXL�ZUN�h>YKZgOQY V N[LQLMY�OSRXLuPSOQN¼RX^gY<�fR_P|sN�dfegN
Y+\KsegacN�OMY+^gN�a�N[^gJuTVXWYbN�L¹�#sRXh>JE^`RXL¹LQNo�MR�R_PSJE\gmbJE^gYKYbe�R_P|sN�d�e<N'Y�ZgOQY V N[LQLMYrOSRXLuPSOMN[RX^gY+PSN�OMa�J>\gN_p
â+egRX\g^gY�YoZgOMY V N�LMLQY�OSRXLuPSOMN[RX^gY�OQN V N[k�NKegaßLMJ>\gRXh \gY�ZgOQY V N[LMLQY�dfegNKN
�|N V e<PSR�YTHJC%KJCFMLN(B�E�?
Yá�#C � U��/OMN�PMYbOM\gR V YbayYbL V RXacZ�YbL�^`RCN[LuPSOQe<PSegOMR?�A�B%C�D#E�Z<OMN[N�\ V ógJE^gYbL'ZUN�h>Y �g� p



� ö

þ p'qlRXOMR�OMN�mbJ>LuPSOSR_O�RXL V ó`RXacRX^`RXLo^gNÊLQJ>LQPMN[acR<�lN �|N V e|P]RX^`R_L�ZUN�h>Y�Z<OMY V N[LQLMY@OMRXLQPMOMN¼R_^gYg�osNc\gN
t

V N[LQL`sRXOQJ>YHJ>\8�bY V RXO�RÀH�U�?FCJ�%E V YbaÿYXL�Z`RXO �RXa�N�PSOQYbL����O��&���´�$ "%!#"=´��� � ¹LÅH � .�����dfegNì{µRXO`sR
V Yba d�e<N+Y�Z<OMY V N[LQLMY�OSRXLuPSOQN¼RX^gY<�gJ>^gN�\8PSJG V RX^gY�Z�YbOµH � . � V Yb\8PMJ>\fegN+LMegRCN �|N V e³TVXWRXY�N+OMN V N[kgR
ega LMJ>\gRXhÔ"�±w²0��&�����LMN�acZgOQN�dfegN�N
{}N�PMe`RXOKegacR V ógRXa�R_^`Rc^gN�LMJ>LuPSN�a�R<� ZgOQY¢�bY V RX\g^<Y/N[\8P WRXY
LMe`RCZ`RXOMRX^`R�NrRCLQJ>\`R_h>J>õ[RUTVXWR_Y�^gYIH(CLKJCFMLN�B%E�? p

ö<p'qlRXOMRoJ>^<N[\8PSJ	G V RXO�dfe`RXh�{}YbJ�R V ó`RXacRX^`Ro^gN�LQJ>LQPMN[acRoN �<N V e<PSRX^`R�Z�N[hEYoZgOQY V N[LQLMY�OSR_LQPSOQN¼RX^<Yg�<Y
H(CLKJCFMLN�B%E�?�N�{}N
PSe`RCegacR V ó`RXacRX^`R�^gNrLMJ>LuPSN�a�RTH�U�?FCJ�%E V YXayYbL�Z`RXO �RXa�N�PSOQYbL
���O��&���´�$ ��$�$O¶0º("�$�&ML¨C0.O.��f�Ud�e<N�OMN
PSYbOQ\`RcYcJ>^gN�\fPMJG V RX^gYbO'^`R V ó`RXacRX^`Rc^<N�LMJELQPMN[acRch>JE^gY
\gYCN[\g^gN�OMN�TV Y�C0.O. pj��RXLMYcR V ógRXa�R_^`R�^gN�LMJ>LuPSN�a�R�LMNu�MR�e<a OJQ%?�R/YXe/�OJQL?�R���sN�N�{}N
PSe`RX^gRcR
h>N[JñPSegOMR�^gYCJ>^gN�\8PSJG V RX^gYXO�^gYCZgOMY V N�LMLMYG`h>ó<Y�^<Y�Z<OMY V N[LQLMY�OSRXLuPSOQN¼RX^gY<� V Ybay\<Y �_R V ó`RXacRX^`R
^gN�LMJ>LuPSN�a�R[H�U�?#C#�%Egp

� p�� V ógRXa�R_^`R�^gNoLQJ>LuPSN[acR<�gN �|N V e|P]RX^`R�ZUN�h>YCZgOQY V N[LMLQY�OMRXLQPMOMN¼R_^gYg��sN V h�R_LMLMJ	G V R_^`R�N V Yb\8P]RXk<Jñt
h>J>õ[RX^`R<pj��RXLQYcYcZgOMY V N�LMLQYªG`hEógYC^gY�ZgOQY V N[LQLMY�OMRXLQPMOMN[RX^gY�LMNo�MR�OSRXLuPSOQN¼RX^gY<��LQN[OgsR V OQJ�RX^gRCe<a�R
bdy�2h1e\�i�Z`RXOMRKOSRXLuPSOMN[RXO¹Y+\gY¢�XYrZ<OMY V N[LQLMYgp � RXhEmbYbOMJñPSa�Y�^`R+\gY¢�XRSb<y�2h1e\�i�sN�RXdfegN[hEN�^gY�JEPMN[a 
|p

ð¼� p��RXLMY�RìLQJ>\`RXhEJ>õ[RUTVXWRXY/^<Y�OMN V N�kgJ>a�N[\8PSYì^gN�egaÏ"8±w²F"V��³%���lZ�N[h>YìZgOQY V N[LMLQY�OMRXLQPMOMN¼R_^gY�PMN[\gó`R
Y V YbOMOQJ>^gY�NCY�µ_\�]�^<N0"8±w²�"0��³%�½N[\8��J�RX^<Y�PSN�\gó`RìLMJ>^<Y�R��QegLQPSRX^gY�Z�N[h>R bdy�2h1e\�i�^<NcN�\f��JEY�^gN
"�±w²�"V��³���B��rRGR_acYbLuPSOMRXmbN[a ^gN�^`RX^gYbLì^gN½e<PSJEh>JEõ¼RUTV_WRXY;^gN½OMN V egOQLMYbL�sN��#sRXhEJ>^`R¶N�N[\8P WRXYßsN

V RXh V egh>RX^gY�YCacYXacN�\fPMYC^`R V YbhEN�P]R�^gYXL'^gRX^gYbL�p

ðXð p���dfegJ YPHJCLKJCFM%N(B%E�?cN�acJñPSN�egacRrLQJ>\`R_h>J>õ[RUTVXWR_Y+^gNLQJ>\ V OMYb\<J>õ¼R�TVXWRXYrZ`RXOMRoRbdy�2h1e\�i'^<NN�\f��JEY�^gN
"�±w²�"V��³���B�p � Z<O`sY_�|J>a�YI"8±w²�"V�8³%��ZUY�^gN�N�\8P WRXY�LQN[O�N�\f��J>RX^gYg�|ZUYbJEL#Y�Z<OMY V N[LQLMY�ZgOQJ>\ V J>Z`R_h��gsR
N[LQP`sRcR_Z<PSY�R�PSOMR_P sR¬tÉh>Ygp

ð¢� p , N[LuPSNoZUYb\8PMY~sN V RXh V egh�RX^<YcY�PSN[a�Z�Y�OMN[RXhÍ^gN V YbOMOQJ>^gY<p � µ_\�]oZ`RXOMR�RXOQa�R_õ[N[\gRXOOQN[LQeghEPSRX^gYbL
sNCR��QegLQPSRX^gYg�ÍR_h>N[OuP]RX\<^gYÊdfegNCN
�|J>LuPSN�aÄacN�^gJQTV_WYbN[LKRXOMacRXõ[N�\`RX^`R_L+\`RÊacN�a¿sYXOMJ�RCPSN�acZ�YbO`sR_OMJ�R|p
��RXLMY+LQNo�MR+Y+J>\�s- V JEY�Ybe�YWG`\gRXh<^`R+a�N[^gJuTVXWRXY<�XY�RXOQd�e<JE�bY[��HF?JQ����j�C±6»(�FB�U#C%U°sN�h>J>^<Y�Z`RXOMRKOMN V e|t
ZUN�OSRXO¹YXL�^`RX^gYbL�^<N�e<PSJEh>J>õ[RUTVXWR_Y�^gN�a�N[a~sYbOMJ>R^gY�ZgOQY V N[LQLMY�OSRXLuPSOQN¼RX^gY<�8d�e<NR_J>\g^`R\ WRXY+{}YbOSR_a
J>a�Zgh>N�acN�\fPSRX^gYbL�\`R��XN[OQL WRXY�^gYÀ/�132546137U^gY�~ÆJE\�e���e<PSJEh>JEõ¼RX^`Rc\gN[LuPSNcPMOSRXkgRXh>ógY<p��lRXa�k#sN[a sN

V RXh V egh>RX^gY�Y�PSN�acZ�YC^gN�N
�|N V elTVXWRXYcNrRCe|PSJ>hEJ>õ[RUTVXWRXY�^gNo��q���^gYCZgOQY V N[LMLQY�OMRXLQPMOMN¼R_^gYgp



�%�
ð ô<p��RXLMY�Y�ZgOMY V N�LMLMY�OMRXLQPMOMN[RX^gY�PMN[\gó`RrPSN[OQacJE\`RX^gYo\gYbOQa�RXhEacN�\8PSNX�fegacR V ógRXa�R_^`Ro^gN�LMJ>LuPSN�a�R

D#E%U�?�A�B�C�DFEBsN�N�{}N
PSe`RX^gRrZ`R_OSR+OMN V egZ�N[OMRXO�YbL�OMN V egOMLQYbL�e<PSJEh>J>õ[RX^gYbL³ZUN�h>Y�ZgOQY V N[LMLQY�R_YPGg\`RXh`^gN
LMe`RÊN �<N V elTV_WRXYgp � RXOQdfegJE�XY��jHF?JQ����L�C±6»(��BjU#C%U�sN�h>JE^gY�ZgRXOSRÊOQN V e<ZUN�OSRXO+YbL�^`RX^gYbL+^<N�e<PSJEh>J t
õ¼RUTV_WRXY�^gN#acN�a¿sYbOQJ�R�^gYKZ<OMY V N[LQLMY+OMRXLQPMOMN¼R_^gYgp � �_RXhEYbO�G`\`RXh�Z`RXOMRYbL³^`RX^gYbL³^gN�e<PMJ>hEJ>õ¼R�TVXWRXY�^gN
OMN V egOMLQYbL+L WR_Y/RXOMacRXõ�N[\`RX^<YbL�N�aùa�N[a~sYbOMJ>R�PMN[a�ZUYXO`sRXOQJ�R<p � �_RXhEYbO@G`\`RXh³Z`RXOSR�R�e<PSJEh>JEõ¼RUTV_WRXY
^gNr��q���Z�N[hEY�ZgOQY V N[LMLQYcOMRXLQPMOMN[RX^gYCN+LMN�eìPMN[a�ZUY�^gN+N �|N V e³TVXWRXYcL WRXY V RXh V egh�RX^<YbL[p � µ�\�]+^gN
P|sN[OQacJE\gY�^gN�acN�^gJQTV_WRXY!sNcR��QegLuP]RX^<Y�N�Y�RXhEmbYbOQJEPSa�Y~sNC^gN[Lu��J�RX^gY�Z`RXOMR�YìZ`RXLMLQY�^gN�L V OQJEPMY�\gY
JEPSN�a ð þ p

ð[ý p��RXLMY�Y�ZgOMY V N�LMLMY�OMRXLQPMOMN[RX^gY�PSN�\gó`RoPMN[OQacJE\`RX^gYoZUYbOjegaßLMJ>\gRXh \ WRXY V RXZ<PSe<OSRX^gY<�<ZgOQY V N[^gN tzLMN
R�mXN[OSR�TVXWRXY�^gYbL�^gRX^gYbLnG`\`R_J>L�^gN�a�N[^gJuTVXWRXY+N�YrRXhEmbYbOMJñPSa�YìsN�^gN�LQ��J�R_^gYoZgRXOSRKY�Z`RXLQLMYr^gN[L V OQJEPSY
\gYCJEPSN�a ð þ p

ð 
|p s�~N�{}N
PSe`RX^gR�R V ó`RXacRX^`R�^gN�LQJ>LQPMN[acR[HFU�?FC#�%E V YbayYXL'ZgRXO¬�RXa�N�PMOMYbL
���O��&���´�$ "�!#"=´��� � ¹L�H � .����jZ`RXOMR½dfegNìY�ZgOMY V N�LMLMYHOSRXLuPSOQN¼RX^gY V YX\fPMJ>\fegN�LMegRHN
�|N V elTV_WRXYBN
OMN V N[k`RCegayLQJ>\`R_h�"8±�²0��&�����LQN[a�ZgOMN�dfegN·G`õ�N[O'ega�R V ó`R_a�RX^gRC^<NrLQJ>LuPSN[acR<p

ð �<p � L@^gRX^gYbL@^gN¶e|PSJ>hEJ>õ[RUTVXWRXYG^gN°OMN V egOQLMYbL�^gY!ZgOQY V N[LMLQY!OSRXLuPSOMN[RX^gY!L WR_Y3R_OMacRXõ[N�\`RX^gYbL@N�a
acN�a¿sYbOQJ�R�PMN[a�ZUYXO`sRXOQJ�R<p5��RXLQY;R�acN�a¿sYXOMJ�RìPSN[a�Z�YbO`sRXOQJ�R�N�LQPSNu�MR V ógN�J�R<�jYbLC^`RX^gYXLcL WRXYBR_Out
a�RXõ�N[\`R_^gYbL�N[aò^<J>L V Ygp���N�PSYXOM\`RCRXYCZ`RXLQLMY�^gN[L V OQJEPSY�\gY�JEPMN[a �|p

ð¢þ p'��LuPSNGsNcY�Z�Yb\8PSYg�¹hEYbmbY�RXZ�sYbL�Y�P|sN�OMa�J>\gY�^gY�h>RUTV Y�^gNÊJEPMN[OMRUTVXWYbN�L�^gNcacN�^gJQTV_WRXYg�lR�Z`RXOuPSJ>Or^gN
Yb\g^gN�LMN�O WRXY�N
�|N V e<PSRX^gYbL'YbL�Z`RXLQLMYbL�^gN+P|sN�OMa�J>\gYC^gY�RXhEmbYbOQJEPSa�Ygp

ð ö<p��RXLMYKY�ZgOMY V N�LMLMY+OMRXLQPMOMN[RX^gYK\ WR_YPSN�\gó`RPMN[OQacJE\`RX^gYg�ÐsN#N
{}N�PSegRX^`R�egacR V ógRXa�R_^`R�^gNjLMJ>LuPSN�a�R
HFU�?FC#�%E V Yba�Y�Z`RXO �RXa�N�PSOQY����O��&���´�$ »�$O����´=¸���Z`RXOMR`¼u^gN[LQh>J>mbRXOt½�Y�HJC%KJCFMLN(B�E�?�^gY'ZgOMY V N�LMLQY
OSRXLuPSOMN[RX^gYcNoZ�N[OQacJñPSJ>O#d�e<N�Y�Z<OMY V N[LQLMYÊOMRXLQPMOMN[RX^gY V Yb\8PSJE\fegN�LQe`RcN �<N V elTV_WRXY/\gYbOQa�R_h>a�N[\8PSN_p
��RXLMY�R V ó`R_a�RX^gRc^gNrLMJELQPSN�a�RSHJCLK(CFMLN(B%E�?*���O��&���´�$ »�$O����´=¸��C{µRXh>ó<NX�`egaòLQJ>\`RXhx"8±w²O´�³��=�
sN+N[\8��J�RX^gYcRXYCZgOQY V N[LMLQY�OMRXLQPMOMN¼R_^gYCZ`RXOSR�\ WR_YcJE\fPMN[OQOMYba�ZUN�O�LMegR�N �<N V elTV_WRXY�\<YbOMacRXh��<RXZ�sYbL�Y
P|sN[OQacJE\gY�^gRÊacN�^gJQTV_WRXYgp���RXLQY�YÊZgOMY V N�LMLQYìOMRXLQPMOMN[RX^gYÊPSN�\gó`R/LMJE^gY�PMN[OMa�J>\gRX^gYg�URgbdy�2h1e\�i�^gN
N[\8��J>YC^gNT"8±�²�"V��³%��B¶sN�LMJE\`RXhEJ>õ¼R_^`R�Z`RXOMRCPMN[OQacJE\`RXO�LQe`R�Z<O`sYbZgOQJ�R�N �<N V elTV_WRXYgp



ô �

ðr� p��RXLMYoY V YbOMOMRoRXhEmbega N�OMOQY�^gegOMRX\8PSNRXL�JEPSN�OSRUTV_WYbN[L�^gN'acN�^gJQTV_WRXYg�fLMN�O WRXYoN
�|N V e<P]R_^gYbL#YXLjZgOQY V N
t
^gJ>a�N[\8PSYXL'^<NTG`\`R_h>J>õ[RUTVXWR_Y�^<YªHJC%KJCFMLN(B�E�?ìNoY�RXh>mXYbOMJñPSa�Y�LMN[OgsRc^gN�LQ��J�R_^gYÊZ`RXOMRcYcZ`RXLMLQY�^gY
JEPSN�a �|ð p

�_� p � LÆ^gRX^gYbLÆOQN[acRX\gN[L V N�\fPMN[LÐ\`R�a�N[a~sYbOMJ>RjPSN�acZ�YbO`sR_OMJ�R�L WRXY'RXOQa�R_õ[N[\gRX^gYbL�N�aA^gJEL V Y�N�N
{}N�PMe`RXa�t
LMN�YbL�ZgOMY V N�^gJ>a�N[\8PMYbL�^gN·G`\`RXhEJ>õ[RUTVXWRXY�^<YáHJCLKJC#MLN(B%E�?�p

��ð p , Y¿G`\`RXh+^gR5N �<N V elTV_WRXY¿^gY�HJCLKJC#MLN(B%E�? sN�N�{}N
PSe`R_^`RGR¶hEN[JEPMegOSR;^<YbL�^gRX^gYbL�^`R¶a�N[^gJuTVXWRXY
RXOMacRXõ[N�\`RX^gYXL�\gYc^<J>L V Yg�gYbL V sRXh V egh>YbL�N�LQPSR_P¢s- LQPSJ V YbL�NrR�mbN�OSRUTV_WRXYC^gYbL'RXOMdfegJñ�bYbL�^gN�LMRgs- ^`R|p
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IKe<OSRX\8PSN�Y�^gN�LMN�\f�XYbhE��JEacN�\fPMY�^gN�e<a�R�RXZghEJ V RUTVXWRXY�sN�JEacZ�YbOuP]RX\8PSN#h>N��_RX\8PSRXO�LMN�ecZ�N[O�G`h`^gN�N
�|N V elTVXWR_Y
Z�YbOQd�e<N�J>\<{}YbOQa�R�TVXWYbN�L V YbacY/YÊPMN[a�ZUY�e<PSJEh>J>õ[RX^gYcN[a V RX^`R�{}e<\lTVXWRXY�N�Y/\�se<acN�OMYÊ^gN V ó`RXacRX^`RXL�R

V RX^`Rc{}e<\lTVXWRXYcZUN�OMa�JEPMN[a R��XN[OQJG V RUTVXWRXY�^gY V YXacZ�YbOQPSRXa�N[\8PSY�N[LQZUN�OSRX^gY/^<N�ega ZgOQYbmbOSR_a�R<p�q³RXOSR
N�LQPSR[G`\`RXhEJ>^`RX^<N�N
�|JELQPSN�a {}N�OMOSR_acN�\fPSRXL V YbacY�YSD�H#?JQLO p���\8PMOMN�PSRX\8PSYCN[LuP]RXL�JE\<{}YbOQa�RUTV_WYbN[Lj\ WRXY�{}YXOut
\<N V N�aòegacRCJE^jsN[J>R�ZgOMN V J>LMR�^gR�e<PMJ>hEJ>õ¼R�TVXWRXY�^<N V ó`R_a�RX^gRXL�^gN�LMJ>LuPSN�a�RCZUN�h>YCZgOQYbmbOSR_a�R�RX\gRXh>JELSRX^gY<�
LQN[\g^<Y�N[LQPSR�J>\<{}YXOMacRUTVXWRXYr^gNLMegacR�J>a�Z�YbOQP¬�RX\ V J>RrZgRXOSRrLMN V YbacZ<OMN[N�\g^gN�O�Roe<PMJ>h>JEõ¼RUTV_WRXYr^gNKOMN V egOQLMYbL
Z�N[hEYoZ<OMYbmbOMRXacRrLQYbk/RX\�sR_h>J>LQNXplq³YbOjN
�|N[a�Zgh>Y<�|dfe`RX\<^gY�ega ZgOQYbmbOSR_a�R�N
�|N V e<P]R�a�egJEPSRXL V ó`RXacRX^`RXL
^<N�LMJ>LuPSN�a�R�?FE�C0. �ÆZ`RXOSRÊhEN[OK^gRX^gYbL+^gN�egaÄRXOQdfegJE�XYg��Z�Y|^gN tzLQN�N[LQPMeg^`RXO�RÊZ�YbLQLMJ>k<J>h>JE^`RX^gNr^gN V Yb\|t

V N[\8PSOMRXO�YbL�^`R_^gYbL�R+LMN�OMN[aæh>J>^<YbL[�b^<N�{}YbOMacRKR+N
�|N V e<P]R_O�Y+a�N[\<YbO�\Ksega�N[OMY�ZUYbLQL¼s- �bN[h`^<N V ó`RXacRX^`RXL
^<NrLQJ>LuPSN[acRI?FE�C0. �`egacR��bN[õrdfegNrN[LQPSR�Z�YbLQLMegJÆegayRXhEPMY V egLuPSY�^gN�N
�|N V elTVXWRXY<p#��LQPMN V egLQPMYcLQNo^<N��bN
R_Y�{µR¬PSY�^gYrZgOMY V N�LMLMYoN[a dfegN�LQP WRXY�JE\fPMN[OQOMYba�ZUN�O�LMe`R�N
�|N V elTV_WRXY�N'RXmbe`R_OM^`RXO�Y�OQN�PSYXOM\gYr^gYrLMJ>LuPSN�a�R
^<NcR_OMdfegJE�XYbL�J>\g^<J V R_\g^gY/LMN�R�h>N�JEPSe<OSR�Ybk|PSN��XNcLQe V N�LMLQY�Ybe�\ WRXYgpC��\gdfe`R_\fPMY�JELMLMY<�ÆY�N�L V R_h>Yb\`R_^gYbO
^<N�ZgOMY V N�LMLQYbL+ZUY�^gN�O`sR�N�L V YXh>ógN�OKYbe<PMOMYÊZgOQY V N[LQLMY�Z`RXOMR�N
�|N V e<P]R_O[po�#Yba�Y/Rc{}OMN�d��e��N[\ V J�R V Yba dfegN
Y/Z<OMY V N[LQLMY�\gY�N
�|N�acZghEY/N�{}N
PSe`R V ó`RXacRX^`R_LW?FE�C0.3sN�mXOSRX\g^<NX��JELQPSY�R V RXOQOMN�PSRXO`sRÊY/^<N[LMZ�N[OQ^Æs- V J>Y/^gY
PMN[a�ZUYC^gNo��q���N[aòR¬PSJE��JE^`RX^gN�L�^gNr�µ� � dfegN�P]RXhñ�bN�õ+LMNo�MR_aò^gN[LQ\gN V N[LMLgsRXOMJ>RXL[p

q³RXOSRÊ^gN
PSN V P]R_OKZUYX\fPMYbL�^<N V Yb\8PMN[\lTV_WRXY/N[aFegaFLMJ>LuPSN�a�R<�ªRXh
sN�aò^gY/^gJ>RXmb\�sYbLuPSJ V Y�^gY/ZUYX\fPMYÊ^gN

V Yb\8PSN�\lTVXWRXYìN[aùLMJ��KsN�\gN V N�LML`sR_OMJ>Yì^gN�LQ�bN�\g^`RXO�RXL V RXe<LSRXL�^`R V YX\fPMN[\lTV_WRXYg�ÐYbe�LMNu�MR<�Íd�egRXJ>L�OMN V egOQLMYbL
^<Y �g� N�LQP WR_Y�PSN�\g^gY�LQe`R V RXZ`R V J>^`RX^<Noe<PMJ>hEJ>õÆsR¬�bN[hÆN�LMmbY_P]RX^`R�ZUYXOdfe`RXJELZ<OMY V N[LQLMYbL�pxzLuPSYcZUY�^gN�LQN[O



ô ð
{}N�JEPMY�R_PSOMR¼��sN�L�^`R�J>\g^<JE��J>^gegRXh>JEõ¼RUTV_WRXY�^gYXL�^`RX^gYbL�^<N+e<PSJEh>J>õ[RUTVXWR_Y�^gN+OQN V e<OMLMYXL'^<Y �g� �gZUYXO�ZgOMY V N�LMLQY
YXe0ZUYbOcPSJ>Z�Y;^gN@Z<OMY V N[LQLMYgp%��LÊ{}N�OMOSR_acN�\fPSRXL/Z`RXOMR;acN�^gJQTV_WRXY;^gN@e|PSJ>hEJ>õ[RUTVXWRXYH^gN�OQN V e<OMLMYXLìdfegN
L WRXYÊ^gJELQPMOMJ>k<eÆs- ^`R_L V Yba YXL �g� LKmbN�OSRXhEacN�\fPMNo{}YbOQ\gN V N[aF^`RX^gYXLKLMYbk<OMN�YÊLQJ>LuPSN[acR V YbacY�egaFPMY|^<Yg�
LQN[a ^<J>L V OMJEacJE\`RXOrYbL�^`RX^gYXL�^<N/e<PSJEh>J>õ[RUTVXWR_Y�^gN�OMN V egOQLMYbLC^gN V RX^`R@ZgOQY V N[LMLQYgp¶��h
sN[a ^gJ>LQLMYg��P]R_J>L
{}N�OMOMRXacN�\8P]RXLZUYbLQLMegN�aùega RXhñPSY V egLQPMY/^gN�N �<N V elTV_WRXY�N�J>LuPSYcZUY�^gN�JE\fPMN[Ou{}N[OMJEOLQJ>mb\<JG V R_PSJñ�XR_acN�\fPMN
\gRXL�acN�^gJQTV_WYbN[L�N
{}N�PSegRX^`RXL�p

��aòegaòLQJ>LQPMN[acR�LQN[Ou�|JE^gYbO�� R�e<PMJ>hEJ>õ¼R�TVXWRXY�^gNrOMN V egOQLMYbL^gY �g� N�Y V YbacZ�YbOuP]RXa�N[\8PSYC^gYXLZgOQY_t

V N[LQLMYbL�dfegN�N
�|N V e<P]R_ayYbL�LQN[OQ��JuTV YbL�L WR_Y�acYXPMJE�XY�^gN�R V YbacZgRX\gó`RXa�N[\8PMY V Yb\gLuP]RX\8PMN+ZUYbO#Z`RXOQPMN+^gYbL
R_^gacJE\gJ>LuPSOMRX^gYbOQN[L�^gY�LMJELQPMN[acR<�|\<Y�N[LQ{}YXO_TV Y�ZgRXOSR�YXk<PSN�\lTVXWRXY�^<Y�^gN[LQN[a�ZUN�\gógYCa~sR¬�|J>a�Ygp � L�^gRX^gYbL
^<NKe<PSJEh>JEõ¼RUTV_WRXYg�f\gN[LuPSN V R_LMYg�gLQN[Ou�bN[a V Yba�Y�k`RXLQN+Z`RXOMR�Ybk<PSN�O�a�N[h>ó<YbO�RXZ<OMY¢�bN�JEP]R_acN�\fPMY�^gYbL�OQN V egOut
LQYbL�dfegN/N[LuP WRXY@LQN[\g^<YHN �<JEmbJ>^<YbL�Z�N[hEYbL�^gJñ{}N[OMN�\8PSN[L�Z<OMY V N[LQLMYbL�p;qÐYbO�N
�|N�acZghEYg��Z`RXOMR�^gN�PMN[OQacJE\`RXO
dfe`R_hªOMN V egOQLMYC^gN
�bN�LMN�O�acN�h>ógYbOMRX^gYoZ`RXOSR�LQN+Ybk<PMN[O�acRXJ>YXO��_RXõ WRXY�N[a ega LQN[Ou�|JE^gYbO_�HN[k��<\gY�dfe`RXh
R�LMR_PSegOMRUTVXWR_Yc\`R V egOQ�_RC^gN+�XR_õ WRXY�{}YbJÆR¬PSJ>\<mbJ>^`R V Ybayega \KsegacN�OMY�^gN
PSN�OMa�J>\`RX^<Y�^<NrZ<OMY V N[LQLMYbL�p

I+RX^<YbL V YbacY�R�^gJEacJE\�e<JQTVXWR_Yr^<Y�\Ksega�N[OMYo^gN V ó`R_a�RX^gRXL#^gNLMJELQPSN�a�R|�gRo^<N[LMZ�N[JñPSY�^<YCRXega�N[\8PSY
^<Y�\KsegacN�OMY�^gN+Z<OMY V N[LQLMYbL��`J>\g^<J V R_a dfegNrR��bN�h>Y V JE^`RX^gN+^gY�Z<OMY V N[LQLSRX^<YbO�N[LQP`sR�LMN[\<^gYcJE\gLMeFG V JEN[\8PSN
ZgRXOSR�dfegN�YC\KsegacN�OMY�^gNKPSRXOMN
{µRXL�N
�|N V e<P]R_^`RXL'ZUN�h>YbL�Z<OMY V N[LQLMYbL�� N[ayLQN[egLÁÀ|aJ\%4(b»\X�gLQNo�MRCY�a�s- \<J>a�Y
R V N[JñP sR_�XN[hUZ`RXOSR V Yba�ZUN�\gLSR_O�Y�\�sega�N[OQY�^gN�PMOMY V RXL#^gN V YX\fPMN
��PSY�N�ZgOMYbZ�YbO V J>YX\`RXO�ega R_egacN�\8PSY�^gN
�_RXõ WRXY V YbOMOQN[LMZ�Yb\g^<N[\8PSN�RXY/R_egacN�\8PSY/^gYÊ\�se<acN�OMYÊ^gN�ZgOMY V N�LMLMYXL[pr�a RXega�N[\8PSY/\gR V RXZgR V JE^`RX^gN
^<Y�ZgOMY V N�LMLSR_^gYbO�ZUY�^gN+R_egacN�\8P]RXO�R��_RXõ WRXYg�g^<N[LM^<NrdfegN+\ WRXY�LMN�N[LQk`RXOQOMN+N[a Ybe<PMOMYbL�{µR_PMYbOMN�L V YXacY
R V RXZ`R V J>^`RX^<Nr^gRCOQN[^gNrN+^`RXL�a�N[a~sYbOMJ>RXL�ZgOQJ>a~sRXOMJ>RoN�LMN V eg\<^�sRXOMJ>R<p

�L�J>\|{}YbOMacRUTVXWYXN[L�^gN�e|PSJ>hEJ>õ[RUTVXWRXY�^gNcOMN V egOQLMYbLo^gY �g� Z�N[hEYbLoZ<OMY V N[LQLMYbL�ZUY�^gN[a LQN[Ou�|JEO�JEmbe`RXh t
a�N[\8PMN�Z`RXOMR�R V RXOMR V PMN[OMJEõ¼RUTV_WRXYr^gN V RXOMm8Rr^gNPMOSRXkgRXh>ógYrZ`RXOMRoega LQJ>LQPMN[acR<p���PSJ>hEJ>õ[RX\g^gY�Y�N �|N[a�Zgh>Y
^<YHZ`R_O`sRXmbOMR_{}Y�RX\8PSN�OMJEYbO[��YbLC^`RX^gYXL�^<N�e<PMJ>hEJ>õ¼R�TVXWRXY�^<N���q��o��a�N[a~sYbOQJ�R�ZgOQJ>a~sRXOMJ>R�N�LMN V eg\g^�sR_OMJ�R
�Qe<\fPSRXa�N[\8PSN V YbaòYcZUN�OzG`hÐ^gN V ógRXa�R_^`RXL'^gN�LQJ>LQPMN[acR�N �|N V e|P]RX^`R_L[��LQN[OQ�XN[aFZ`RXOMRcLMNo^gN�PMN[OQacJE\`RXO
Y�JEacZgR V PMY�^gN+egacR�^gN�PMN[OMa�J>\gRX^`R V R_OMm8R�N�a egay^<YbL�LMN�OQ��JQTV YbL�^gY�LMJELQPSN�a�R|p�q³YbO�N �<N�acZ<h>Yg�gZgRXOSR
^<e`RXL V RXOQm8RXLvÂ-NÃ3RXZgh>J V RX^gRXLCR½^<YbJ>LCLMN�OQ��JQTV YbLfÄ N�Å ^gY½LMJELQPMN[acR<�jY½OMN V egOQLMY;acRXJEL�N
�|J>mbJE^gY
Z�N[h>RÊYbZ�N[OSR�TVXWRXY V Yb\ V YbOQOMN[\8PMNc^gYXLrLQN[Ou�|JE^gYbOQN[L�^gN�Ä N`Å sNCYìLQJ>LuPSN[acR/^gN�RXOMdfegJñ�bYbL�p � N[\g^<Y�N�LQPSN

V Yba�Z`RXOQPMJ>hEó`RX^gY�\fega seg\<J V Y V Yba�Zge<PSRX^gYbO���R�JE\<{}YbOQa�RUTV_WRXY�d�egRX\8PSY�RÊLMYXkgOMN V RXOQm8R�\gY/LQJ>LQPMN[acR�^gN
R_OMdfegJE�XYbL�Z�Y|^gN�OMJ>R�^gN�PMN[OQacJE\`RXO�R�LQN[Z`R_OSRUTV_WRXYC^gYbL�LMN�OQ��JQTV YbL�N[a V Yba�Zge<PSRX^gYbOQN[L�^gJñ{}N[OQN[\8PSN�L�Z`RXOSR�Y



ô �
a�N[hEógYbOMRXacN�\8PSY�mbhEYbk`RXhU^`R�ZgOMY�^gelTV_WRXYc^<Y�LQJ>LuPSN[acR<p

��Z`RXOuPSJEO�^`R V RXOSR V PSN�OMJEõ¼RUTV_WRXYC^gY V Yba�ZUYbOuP]RXa�N[\8PMY�^gNoe<ayLMJELQPSN�a�R|�`Z`RXOSR�egacR�^gN�PMN[OQacJE\`RX^`R

V RXOMmbRoN+R_PMOSR¼��sN[L�^<YbL#^`R_^gYbL�^gNe<PSJEh>JEõ¼RUTV_WRXYo^<N�OMN V egOQLMYbL���sN�Z�YbLML[s- �XN[hU{}YXOM\gN V N[OjZ`RXO �RXacN
PSOQYbL#Z`R_OSR�R
V Yb\gLuPSOMe³TVXWRXYÊ^<N�ega a�Y|^gN�h>YC^gYÊLQJ>LuPSN[acR<� k�N[a V Yba�YC�XR_h>J>^gRXO�egaòacY�^gN�h>YcR_PSOMR¢��sN�L�^`Rc�_RXOQJ�RUTV_WRXY
^<YbL�Z`R_O¬�RXa�N�PMOMYbL�^gNoN[\8PSOMRX^`R�^gYcacY�^gN�h>Y�N�R V YbOQOMN[LQZUYX\g^gN[\8PMN�acN�^gJQTV_WRXYc^<Y�LMJELQPMN[acRce<PMJ>h>JEõ¼RX\<^gY
ZgRXO¬�RXa�N�PMOMYbL V YbOMOQN[LQZUYb\<^gN[\8PSN�L�\`R V RXOMm8R�^gN+PMOSRXk`R_h>ógYC^gYCLMJELQPMN[acR<p
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IKN�\8PSOMN�RXLc{}N�OMOMRXacN�\8P]RXLcZ`RXOSRHacN�^gJQTV_WRXYB^gN�e<PSJEh>JEõ¼RUTV_WRXY�^gN�OMN V egOQLMYbL�^gY;LMJELQPMN[acRHYbZ�N[OMR V JEYb\`RXh´�
^<N[LQPSR V R_aCtÉLMN�Y�C%U�B%C�?¶ZUN�h�R@dfe`RX\8PSJE^`RX^gN�^gNìJ>\<{}YXOMacRUTVXWYbN�L�{}YbOQ\gN V J>^`RXLCLQYbkgOMN�R�e<PSJEh>J>õ[RUTVXWR_Y�^gYbL
OQN V egOMLQYbL�^gY �g� �ÐNÊY B�U�?FCJ�%E�ZUN�h�RXLoJ>\<{}YbOQa�R�TVXWYbN�LoLQYbkgOMNÊRXL V ó`R_a�RX^gRXL�^gNÊLQJ>LuPSN[acR�N
{}N�PMe`RX^`RXL
Z�YbO�ega ZgOMY V N�LMLMY<p

×��ÇÆ���� 2æ£n¶·�µ±!:��µç9èW£n¬ Õ£�¢µ²x¡�±0.}�µ¬�´W² ¤ ¡o¶·�µ±Øè[²x¯�� ��£�´W£�¯IH�±#²�¬ã²%�¿ J±F£n¬

� C%U�B%C�?Ê{}YbOQ\gN V Nre<a�R�RXa�Zgh>R�m8RXacR�^gN�J>\<{}YbOQa�R�TVXWYbN�L�LMYbk<OMNrR�e<PSJEh>J>õ[RUTVXWR_Y�^gYbL�OMN V egOQLMYbL'^gY �g� �
V Yb\<{}YbOQacNr^gJEL V e|PSJ>^<Yc\`R � N|TV_WRXY � p ý p � p���LQP]R_LKJ>\<{}YXOMacRUTVXWYbN�L'RXZgOMN�LMN�\fPSRXaì�U^gNr{}YbOMacR�RXmbOMN�m8RX^`R|�ªR
e|PSJ>hEJ>õ[RUTVXWRXY'PSYXPSRXhg^gYXL�OMN V egOMLQYbL�^gY �g� Z�YbO¹PMY|^gYXL¹YbL�ZgOMY V N�LMLQYbL�R_PSJñ�bYbL�\gY�a�Yba�N[\8PSY+^`RKa�N[^<JQTVXWR_Ygp
�#YXa N[LQPMNZ<OMYbmbOMRXacR�\ WRXY�sN'Z�YbLML[s- �bN�h ^gN�PMN[OMa�J>\gRXO�d�egRXh`ZgOMY V N�LMLQY�N[LuP sRr{µR_õ[N[\<^gY�acRXJ>YXO¹e<PSJEh>JEõ¼RUTV_WRXY
^<N/d�egRXh�OMN V egOQLMYgpBq³YbO�N �|N[a�Zgh>Yg� V RXLMY�N �<JELQPSRXa ^gYXJ>L�ZgOQY V N[LQLMYbL V YXacZ�N�PMJ>\g^gY�ZUN�h>Y�PSN�acZ�Y�^gY
Z<OMY V N[LQLSRX^<YbO[�URXL�JE\<{}YbOQa�RUTV_WYbN[L�{}YbOQ\gN V J>^`R_La�YbLQPMOSRXO WRXY�LMYba�N[\8PSNodfegN�R���q�� N[LuP sR ��Æ :Ãi#7Ì1
� acRXL
\ WRXY�sN�ZUYXLML[s- �bN�hg^gN�LMN�^<N�PSN�OMa�J>\`R_O¹dfe`RXh`RKe<PMJ>hEJ>õ¼R�TVXWRXY^`R���q��¿ZUYbOlZgOMY V N�LMLMY<p � e|PSOMY+N �|N[a�Zgh>Y�sN�R
V Yba�ZUN
PSJQTV_WRXY�^gN'ZgOMY V N�LMLMYXL#Z�N[h>YoR V N[LMLQY�RXYr^gJ>L V Yg�fdfe`RX\<^gY�N �<JELQPMN�ega mbOMRX\g^gN�\�sega�N[OQYoZ<OMY V N[LQLMYbL
LQJ>a�e<hEP]R_\gN¼RXa�N[\8PMN�OMN�dfegJ>LQJEP]R_\g^gY°R V R_OMm8R;^gN�RXOMdfegJñ�bYbL/^gY¶^<J>L V Y¶Z`RXOMR¶R;acN�a¿sYbOQJ�R<p-��Z�N[\`RXL

V Yba R���JEL WRXY@mbN�OSRXh#^gY��bYbhEega�N/^gN/^`RX^gYXL�N[L V OMJñPSYbL�N/hEJ>^gYbLo\ WRXY-sN/Z�YbLML[s- �XN[h�^gN
PSN[OQacJE\`RXOod�egRXJ>L
Z<OMY V N[LQLMYbL�N[LQP WRXYÊe<PMJ>hEJ>õ¼R_\g^gYCa�R_J>L'Y�^gJEL V Y�Z`RXOSR�ega ^gN�PMN[OQacJE\`RX^gYG`a�p��#Yba�YÊRXL'J>\|{}YbOMacRUTVXWYXN[L
^<Y·C%U�B�C�?r\ WRXYL WRXYKN�LMZ�N V s- G V RXL�Re<a Z<OMY V N[LQLMYg�XJ>LQPMY�Y'PSYbOQ\`RZ�Ybe V Y�ZgOgsR_PSJ V Y V Yba�Y{}N[OQOSRXa�N[\8PSR^gN
R_ZUN�OQ{}N[JuTV Y8R_acN�\fPMY��_^gN�ZgegOMRUTVXWRXYC^gNrZgOQYbmbOSR_a�RXL�p���L'J>\<{}YbOQa�R�TVXWYbN�L�{}YbOM\gN V JE^`RXL�ZUN�h>Y�C%U�B%C�?/Z�Y|^gN�a
LQN[Ou�|JEO�Z`R_OSRÊRXZ�Yb\8P]R_O�dfe`RXJELKOMN V egOQLMYbLK^<Y �g� N[LQP WRXY�RXZgOQN[LQN[\8P]RX\<^gY/ZUYX\fPMYbLK^gN V Yb\8PSN�\lTVXWR_Ygp � N�Y
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LQJ>LuPSN[acR�N�a dfegN[LuP WRXYC\ WR_Y�N[LQP`sR�LMN�\g^gYCe<PSJEh>JEõ¼RX^gYoZ`RXOMR�ega9Gga N�LMZ�N V s- G V Y<�`YbeÊLMNu�MR<�gLQN+Y�LMJ>LuPSN�a�R
\ WRXYrR_PSN�\g^gN'RXZ�N[\`RXL�ega PSJEZUY+^gN�LQN[OQ��JuTV YrZgOMJE\ V JEZ`RXh��_\ WRXY�sN�ZUYXLML[s- �bN�h`^gN�PMN[OMa�J>\gRXO¹dfe`RXJEL�Z<OMY V N[LQLMYbL
N�LQP WRXY V RXegLMRX\g^gY V Yb\8PMN[\lTV_WRXYcN�h>N
�XR_^`R�N�aydfe`RXJEL�OMN V egOMLQYbL[p

: �µç9èW£n¬(£o=¤ ?£n� �`YbOSR_a3N
{}N�PSegRX^`RXL V YbacZgRXOSRUTV_WYbN[LÆN�\8PSOMN�RXLÆa�N[^<J>^`RXLªYbk<PSJE^`RXL�Z�N[hEY�HJC%KJCFMLN(B�E�?
NZUN�h>YSC�U�B%C�?cdfe`R_\g^gY�Y��Z`R V ógN�sN�LMe<kgacN
PSJE^gY�R�e<a�R V RXOQm8Ro^gN ð ö �b� N[dfegJñ�XR_h>N[\8PMN[L#^<NKegLMe�sRXOMJEYg�
N
{}N�PMe`RX^`RBZ�N[hEYBmbN�OSRX^<YbO�^gN V RXOQm8R � ���vr� ^gN�L V OMJEPMY;\`RBLQN|TV_WRXY ý p ð ��dfegN�L WR_Y;acYXLQPSOMRX^`RXLc\`RXL
Z<O`sY_�|J>acRXL�^<e`RXL�G`mbegOMRXL[p � mbO`sRjG V YC^`RC�lJEmbegOSR�ô|p ý V YXacZ`R_OSR�YC\Ksega�N[OMY�^<N V ógRXa�R_^`RXL�^gN+LQJ>LQPMN
t
acR0OJQL?�R��ÍN�{}N
PSe`R_^`RXL�ZUN�h>Y/�Z`R V ógN_�³a�N[^gJE^`RXL V YbaùY0HJCLKJC#MLN(B%E�?��³NCRXL V ó`RXacRX^`R_L+^gNCLMJ>LuPSN�a�R
OJQL?�RBN
{}N�PMe`RX^`RXL�\gY�LMJELQPMN[acR V Yba�Y�e<aÜPMY|^gY<�¹Y�dfegNÊN �<Z<h>J V R�YbLr�XR_h>YbOQN[L�acRXJEL�RXhñPSYbLra�N[^gJE^gYbL
Z�N[hEY0C%U�B%C�?�pq�O`sY_�|JEacY�R ð[ý8� LQN[mbeg\<^gYbL[�UZUYXON �<N�acZ<h>Yg��sNrZUYbLQL¼s- �bN[hÐYbkgLQN[Ou�XR_O�egay�_RXhEYbO�^gN�ZgJ V Y
^<N�PSN V PSRX^gY+Z�N[h>Y�H(CLKJCFMLN�B%E�? �fd�e<N�\ WRXY+R_Z`RXOMN V N�\`R_Lla�N[^gJuTVXWYbN�L V Yba YPC%U�B%C�?rZ�YbOMdfegN�N�LQPMN�J>\8PSN�mbOSR
R_L'a�N[^<JQTVXWYXN[L[�FG`hEPMOSRX\g^<YC�_RXOQJ�RUTV_WYbN[L�k<OMegL V RXL�p
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�lJ>mXegOSR�ô<p ý ���#Yba�Z`RXOMRUTVXWR_Y�N[\8PSOQNoYC\�sega�N[OQY�^gNPO(QL?�R�B%�_L�a�N[^gJE^gYbL�Z�N[hEYSH(CLKJCFMLN�B%E�?�NTC�U�B%C�? p

� mbO`sRjG V Y+^`R+�³J>mbegOMR�ô<p�
 V YXacZ`R_OSRKRKe<PMJ>hEJ>õ¼R�TVXWRXY'^gN'��q��¿ZUN�h>YK�Z`R V ógN�\<YbL�^gYba�s- \gJEYbLÐ^gY+LMJELut
PMN[acR+N'^<YoegLQe�sRXOQJ>Y�acN�^gJ>^gRXL V Yba YWHJCLKJC#MLN(B%E�?��<N'^<N�PMY|^<YbL�YbL�ZgOMY V N�LMLMYXL#^gY�LMJELQPMN[acRrJE\ V hEegLMJñ�bN
^<Y���ZgR V ógNX�<acN�^gJ>^`R_LjZ�N[hEYSC%U�B%C�? p��-mXOSRX\g^<N^gJEL V OMN[ZÐ�RX\ V J>R�N[\8PMOMNKR_L#a�N[^gJE^`RXL�^gN�e<PMJ>hEJ>õ¼R�TVXWRXY�^gN
��q�� \gYì^gYba�s- \gJEYÊ^gYìLMJ>LuPSN�a�R�Z`RXOMRìR_Lo^gegRXL+{}N[OMOMRXa�N[\8P]RXLrLMNC^gN
�bN�RXYì{µR¬PSY�^gY�C�U�B%C�?@J>\ V h>egJEO
\<N[LQPSRoa�N[^gJE^`R+YoPMN[a�ZUYr^gN�PSOSR¬P]RXa�N[\8PSY�^gN'J>\8PMN[OMOQegZlTV_WYbN[Lj^gY�ZgOQY V N[LQLSRX^gYXO[�|RXh
sN�a ^`RXLjR_PSJñ��J>^`RX^<N[L
^<YbL�^gN[acRXJ>L#ZgOMY V N�LMLMYXL[��\ WRXYCOMN�h�R V J>Yb\`R_^gYbL�RXYC�Z`R V ógN_��N �|N V e|P]RX\g^<Y�\gY�LMJELQPSN�a�R�� ð 
 � p
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�³J>mbegOMR�ô<p�
�� �#Yba�Z`RXOSR�TVXWRXY�N[\8PMOMN�R�e<PMJ>h>JEõ¼RUTV_WRXY�^gN���q�� \gYXL�^<Yba�s- \gJ>YXL�^gN�egLMe�sR_OMJ>Y½NìLMJ>LuPSN�a�R
a�N[^<J>^gYbL�Z�N[hEY[HJC%KJCFMLN(B�E�?�NTC%U�B%C�? p
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� B�UF?FC#�%EBOMN�mbJ>LuPSOSR�PMY|^gRXLCRXL V ó`RXacRX^`R_L�^<N/LMJ>LuPSN�a�R@N�{}N
PSe`R_^`RXLCZUYXO�ega ZgOQY V N[LQLMY V Yba LQN[egL
ZgRXO¬�RXa�N�PMOMYbLoN��_RXh>YXOo^gN�OMN�PMYbOM\<Yg��kUN�a V Yba�Y�YbL�LQJ>\`RXJELoOQN V N[kgJE^gYbL�Z�YbO�egaÜZgOQY V N[LMLQYg��P]RXJEL�JE\|t
{}YXOMacRUTVXWYbN�LCL WRXY½J>\g^<J>LMZ�N[\<L`sR_�XN[J>L�Z`RXOMR½^<N[ZgegOMRUTVXWR_YB^gN�ZgOQYbmbOSR_a�RXL�p~qÐYbO�sN�a���PSYbOQ\`R¬tÉLMN�k`RXLuP]RX\8PSN

V Yba�Zgh>N �<Y�acN�\gLMegOMRXO�R�e|PSJ>hEJ>õ[RUTVXWRXYr^gNKOQN V egOMLQYbL�N�{µRXõ�N[O�R�YXPMJ>a�J>õ[RUTVXWRXY�^gY�LQJ>LuPSN[acR V Yb\gLMJE^gN[OMRX\g^gY
R_ZUN�\`RXL�N[LuP]RXLrJ>\<{}YXOMacRUTVXWYbN�L[�ÆZ�YbJ>L�\ WR_Y!sNCZ�YbLML[s- �bN�h�dfe`RX\8PSJ	G V RXOoR/e<PSJEh>JEõ¼RUTV_WRXY/^gNCOMN V egOQLMYbL�� V YXacY
��q��r�`acN�a¿sYbOQJ�R�N�^gJEL V Ygp

: �µç9èW£n¬(£o=¤ ?£n� ���³RXkUN�h�RCô<p ð V Yb\8P|sN�aòegacR V Yba�Z`RXOSR�TVXWRXY�N�\fPMOMNrYbL�^`RX^gYXL�{}YXOM\gN V J>^<YbL�ZUN�h>Y
HJCLKJCFM%N(B%E�?@N0B�UF?FC#�%Eg� V YbaÄR V YX\fPSRXkgJEh>J>õ[RUTVXWR_YÊ^gYbLKPMJ>Z�YbLK^gN V ó`RXacRX^`R_L+^gN�LMJELQPSN�a�RÊN
{}N�PMe`RX^`RXL
Z�N[hEYZ<OMY V N[LQLMYKZ<OMJ>\ V J>ZgRXh8^gY��Z`R V ógN_�bdfe`RX\g^<YKLMegk<acN
PSJ>^<Y�R'ega�R V RXOQm8R�^gN ð ö �b� N�dfegJE�_RXhEN[\8PSN�Ll^gN
e<LMe�sRXOQJ>Y^gYKmbN�OSRX^gYXO³^gN V RXOQm8R � ���v���^<N[L V OMJñPSYK\`R � N|TV_WRXY ý p ð p³�~^gJñ{}N[OMN�\lTV R\gYbL³�_RXhEYbOMN�L³YXk<PSJE^gYbL
{}YXJ8^gN�\gY�a~sR¬�|J>a�Y ð¢��Æ p � acN�LMa�Y�ZUN�O V N�\8PSe`RXh�^gNjRXZgOQY¢�|JEa�RX^gRXacN�\8PSN ð¢��Æ ^gN��_RXOQJ�RUTV_WRXY�Y V YbOQOMN[e
V Yba�Z`RXOSR_\g^gY_tÉLMN�YbL/^gRX^gYbLÊ{}YbOQ\gN V J>^gYXLÊZUN�h>Y HJCLKJC#MLN(B%E�?¿Z`RXOMRØ
BOQN[Z�N�PMJQTVXWYXN[L/^gY¶N �<Z�N[OQJ>a�N[\8PSY
V YbaùY/a�N[LQacY/\�se<acN�OMYÊ^gN�N�dfegJE�_RXhEN[\8PSN�L+^gN�egLMe�sRXOMJEYgp���LuP]R0¸`e<PMe`RUTVXWR_Y/LMNC^gN��XN�iR�{}YbOMacR V YXacY
Y � ����vr��N
�|N�O V JñP]R�Y���Z`R V ó<N V Yba LQN[d��eÆ�N[\ V J�RXL�^gN�OQN[dfegJ>LQJQTV_WYbN[L�dfegN�\ WRXY�LQNÊOMN�ZUN
PSN�a R V RX^`R
N �|ZUN�OMJ>a�N[\8PMYgp
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�³RXk�N[h>Roô<p ð � , se<acN�OMY�^gN V ógRXa�R_^`RXL#^<NLQJ>LQPMN[acRoN
{}N�PSegRX^`RXLjZUN�h>YrZgOMY V N�LMLMY�Z<OMJ>\ V J>ZgRXh`^gY��Z`R V ógN
V Yb\8P]RXk<J>h>JEõ¼RX^gRXL�N V h>RXLMLQJG V RX^`RXL�Z�N[hEYIHJCLKJCFM%N(B%E�?�NáB�U�?FC#��Egp

Ü¨£�´� #£nÙµ²x´W±ã¶·�y��£�´W£�¯IH�±#²�¬ � HJCLKJC#MLN(B%E�?�YX{}N�OMN V NoPSRX\8PSY/RXL'J>\|{}YbOMacRUTVXWYXN[L�{}YbOM\<N V JE^`RXL
Z�N[hEY�C%U�B�C�?Gd�egRX\8PSY°ZUN�h>YäB�U�?FC#��Egp%��LÊJE\<{}YbOMacRUTV_WYbN[Lc^`R;N[LuPSOMe|PSegOMR�DFE%U�?�A�B%C�DFE5{}YbOQ\gN V N[a R
e|PSJ>hEJ>õ[RUTVXWRXY½^gN@OQN V e<OMLMYXL V Yba�Y°��q��o��a�N[a~sYbOQJ�RHZ<OMJ>a~sRXOQJ�R�N�acN�a¿sYXOMJ�R�LMN V eg\<^�sRXOMJ>R<�'N[\gdfe`RX\8PMY
R V ógRXa�R_^`R¶^gN@LMJELQPSN�a�RºH�U�?FC#��E~Z�N[OQacJñPSN�Y5OMRXLQPMOMN[RXacN�\8PSYg� V h>RXLMLQJG V RUTVXWRXY¶N�PMYXP]R_h>J>õ[RUTVXWR_Y;^`RXL
V ógRXa�R_^`RXLÆ^gN�LQJ>LQPMN[acR�Z`RXOMR�e<a-^`RX^<Y'Z<OMY V N[LQLMY'N�LMN�egLÍZgOMY V N�LMLMYXLxG`hEógYbL�pÐ�¶JE\8PSN[mXOSRUTV_WRXY�^gN�RXa�k�YbL
YXLjPSJEZUYXLj^gN�J>\<{}YbOQa�R�TVXWYbN�Lj\`RoacN�LMacR�acN�^gJQTV_WRXYo{µR V J>hEJEPSR�YoN[\8PSN�\g^gJEacN�\fPMY�^`RXL�JE\<{}YbOQa�RUTV_WYbN[L�LMYXkgOMN
R'e<PSJEh>JEõ¼RUTV_WRXY�^gN#OQN V egOMLQYbL¹Z�N[h>YXL³ZgOQY V N[LQLMYbL�p��#Yba�YN �<N�acZ<h>YìsNjZUYXLML[s- �bN�h|^gN
PSN�OMa�J>\`RXOÍOMRXZgJ>^gRXacN�\8PSN
dfe`R_J>L V ó`RXacRX^`RXL�^gN'LMJ>LuPSN�a�R<�fN
{}N�PSegRX^`RXLjZUYbO�ega ZgOQY V N[LQLMYg��N[LuP WRXY V RXegLMRX\g^gYoY�acRXJ>YbO¹PMN[a�ZUYr^gN
e|PSJ>hEJ>õ[RUTVXWRXY�^gY�ZgOMY V N�LMLSR_^gYbO¹\gY�^gYba�s- \gJEY^gNjLMJELQPSN�a�R|�XYbe�R_J>\g^`R V Yba�YKY\KsegacN�OMY^gN V ó`RXacRX^`R_Ll^gN
LQJ>LuPSN[acR<�bN
{}N�PMe`RX^`RXL�Z�YbO¹ega V Yb\��Qeg\8PSYr^gN�ZgOMY V N�LMLQYbL�^gY�acN�LMa�YKPSJ>Z�Yg�bZ�Y�^gN�J>\<^gJ V RXO�RKLSR¬PSegOMRUTVXWRXY
^<Nre<ayOMN V egOQLMY�ZUYbO�N�LQPSN�LZ<OMY V N[LQLMYbL�p

×���÷ 1¬(£�®W£�¯z°W�.±~. ¾   ¾ ¬(�.±

�'a�R�N
��PSN�\gL WRXY�^gN�LQPMN�PSOMRXk`RXhEógY�LMN�OMJ>R�R�J>a�ZghEN[a�N[\8P]RUTV_WRXY�^<Y�ZgOMN�N[\ V ó<J>a�N[\8PSY�^gYbL V RXa�ZUYXLo�_R¬t
õ�J>YbLo^`R�N[LuPSOQe<PSegOMRg?�A�B%C�DFE½\gY /�132546137Æ^gYÀ~ÆJE\�e��ªp@xzLuPSY@Z�N[OQacJñPSJ>OQJ�R�R�RXa�ZghEJ�RUTV_WRXY�^gR�m8RXacR�^gN
JE\<{}YbOQa�RUTV_WYbN[L�{}YbOQ\gN V J>^`R_L�Z�N[h>YáHJC%KJCFMLN(B�E�? �ªPMYbOM\`R_\g^gYÊLQe`RXL�JE\<{}YbOQa�RUTV_WYbN[L'acRXJ>L V YXacZghEN�PSRXLZgRXOSR
YXL'e<LMYbL�a�N[\ V J>Yb\`R_^gYbL�RX\8PSN�OMJEYbOMa�N[\8PSN_p

� HJCLK(CFMLN(B%E�?GN[LuP sR;LMN�\g^gY°RX^<N[dfe`RX^gY;RXLÊ\gYbOQa�R_L�øµÊ�ùúø©1346132z\%7_Ó�a#Á|7;:»t�ûÔ:»tp134#c�1�X�v , �
v�q�~xZ V YbaòRSG`\gRXh>JE^`RX^gN+^gN�^gJELMZ�Yb\gJEkgJ>hEJ>õ¼R tzh>YÊiR V YXa�eg\gJE^`RX^gN�~ÆJ>\fe|�Up

�'aæYbe<PMOMY+N�LQPSe<^gY�^gN V RXLQY�d�e<N�ZUY�^gN�LQN[O�ZgOQYbZUYXLQPSY�sN�R+R¼�_RXhEJ�RUTV_WRXY�N�ZgOQYbZ�YbLMJuTVXWRXYK^<N V YbOQOMN|TV_WYbN[L
\gR�^<J>LQPMOMJEkgegJQTV_WRXY�^gN�OQN V e<OMLMYXLÐ^<N�y#\%2zi%l.\%2h1UN[\8PSOQN�RXZgh>J V RUTV_WYbN[LÆN �|N V e|P]RX^`R_L³\gY�\�se V h>N�Y�^gN�LMN�OQ��J>^gYXOMN[L
^<Yª~ÍRXk�YbOMR_P sYbOQJ>Y�^<Y�IKN�Z`RXOQPSRXa�N[\8PSYC^gN�xz\<{}YbOQa¿sR¬PSJ V R�^`R����¹q���p
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��LuPSN V RXZ�s- PSe<h>Y V YX\fP|sN[aÿega N
�|N[a�Zgh>Y�^gN
P]RXhEó`RX^gY�^gN�egLQY�^gYÀHJCLKJCFM%N(B%E�?°Z`RXOSR�R@a�N[^gJuTVXWRXY@^gY
LQN[Ou�|JE^gYbO½�HN[k��Z`R V ógN_�XN�a V Yb\g^<JQTVXWYXN[LÐN
��PSOQN[acRXL³^<N�{}eg\ V J>YX\`RXa�N[\8PSY�\fega�RXa�k<J>N[\8PMN V Yb\8PSOQYbh�RX^<Ygp
�L�acN�^gJQTV_WYbN[L�Z�N[OMa�JEPMN[a ^gN[a�Yb\gLuPSOSR_O�R5e<PMJ>hEJ>^`RX^<NX��ZgOMN V JEL WRXY5N�J>\8PSN�mbOSRUTV_WRXY°^`RXL�J>\|{}YbOMacRUTVXWYXN[L
^<NHe<PMJ>hEJ>õ¼R�TVXWRXY¶^gN½OMN V egOQLMYbL���ZUN�h>Y5ZgOMY V N�LMLMY~ZgOMJE\ V JEZ`RXhK^gYG��Z`R V ógNBN½LMN�egLÅG`hEógYbL���{}YbOM\<N V JE^`RXL
Z�N[hEYSH(CLKJCFMLN�B%E�? p�q�OMJEacN�J>OSR_acN�\fPMN�sN�^gN[L V OQJEPSY�Y�mbN[OMRX^gYbO�^gN V R_OMm8R�^gN�PSOMRXk`RXhEógY�e<PSJEh>JEõ¼RX^gY�ZgRXOSR
N �|N[O V JEPSRXO�YC��Z`R V ó<NXp���LMN[mXegJ>O�sN+^gN�L V OMJEPMYCYcR_a�kgJ>N�\8PSN+N
�|Z�N[OQJ>a�N[\8P]RXhªN�RXL�acN�^gJQTV_WYbN[L�N
{}N�PMe`RX^`RXL
L WRXYCN[\8P WR_Y�RXZ<OMN[LQN[\8P]R_^`RXL'Nr^<J>L V e<PSJE^`RXL�p

*©��� 9 +æ²�¬(£n¶·�µ¬³¶·² : £n¬(Ùµ£y$'*-(�+3&

� mbN�OSRX^gYXO�^gN V RXOQm8RK^gN�PMOSRXk`R_h>ógY � ����v��½{}YbJ<N[a�ZgOMN�m8RX^gY+Z`R_OSRKZgOQY �XY V RXO�R+LSR_PMegOSR�TVXWRXY+^gY��Z`R¬t

V ó<N�\gY+RXa�kgJ>N�\fPMNj^<N#PSN�LQPSN�L¹dfegNcsNj^gN[L V OMJñPSYK\gR � N|TV_WRXY ý p � p ��� ����v��AsN#ega�mbN�OSRX^gYXOl^gN V RXOQm8R�^gN
PMOSRXkgRXh>ógY�dfegNregLMRcRCRXk�YbOM^gRXmbN[ayRX\`RXh�s- PSJ V R�ZgRXOSR�mbN�OSRXO�R V RXOQm8R�^gN�OMN�d�e<J>LMJuTVXWYbN�L'�����q � ýj� �`dfegN
^<N[Z�N[\g^gN�^gN�a�Y|^<N[h�R_mbN[aFa�R¬PSN[a~sR_PMJ V RcZ`RXOSR�RXLK�#sRXOQJ�RXL V RXOSR V PSN�O¼s- LQPSJ V RXL+^gR V RXOMmbR�^<NCPMOSRXkgRXh>ógY<p
� YXk��QN�PMJE�bY�^gY � ���v��ysNoJ>a�JEPSRXO�YÊacRXJ>L�G`N�h>a�N[\8PSNrZ�YbLML[s- �bN�hlega ¸`e��<Y�^gN�OQN[dfegJ>LQJQTV_WYbN[L������q
YXOMJ>mXJ>\`RX^gRXLjZ�YbO�egacR�Z�YbZgegh>RUTVXWR_YSG<�<RC^<N+egLMe�sR_OMJ>YXL��BN�k�p � L�acY�^gN[hEYbL#e<LSRX^gYXL�Z`RXOSR�mbN�OSRUTV_WRXY�^gN
V RXOMmbRìR_^gYXP]R_^gYbL+Z�N[h>Y � ���v��-ZUY�^gN�aÄLMN�OrN �<RXacJE\`RX^gYXL+NC�_RXOQJ�RX^<YbL+Z`RXOMR�N �|Zgh>YbOMRXO+^gJñ{}N[OMN�\8PSN[L
R_LMZ�N V PMYbL�^`R V RXOQm8R�^gN+PSOSR_k`RXh>ó<Ygp

� � ���vr�AJE\ V YXOMZ�YbOSR�R�J>^jsN[J�R�^gNcN[dfegJE�_RXhEN[\8PSN�L�^gNcegLMe�sRXOMJEY¿X´���}Z V YXacY�ega�RìacN�^gJ>^gRì^`R
JE\8PSN[\<LMJ>^gRX^gN/^`R V RXOQm8R�^gN/PSOMRXk`RXhEógYg��N[a RX^gJQTV_WRXY�R@^gJE{}N�OMN�\fPMN[L�PSJEZUYXL�^gN�^gJ>LuPSOMJEkgegJuTVXWRXY�ZgRXOSR�RXL
LQN[JEL V RXOSR V PSN�O¼s- LuPSJ V RXL�ZgOQJ>\ V J>Z`RXJEL�^`R V RXOMm8RC^gN�PSOMRXk`RXhEógYg��P]RXacRX\gógY�^gYbLRXOQd�e<JE�bYXL[��ZUYbZ<egh�RXOQJ>^`R_^gN
^<YbLKRXOQdfegJE�XYbL[��h>Y V RXhEJ>^`R_^gNKPSN�acZ�YbOSR_h��gP]R_a�RX\<ógYc^gRXL�OQN[dfegJ>LQJQTV_WYbN[L��ªJ>\8PMN[OQ�_RXhEYcN�\8PSOMNoOMN�d�e<J>LMJuTVXWYbN�L�N
OQN�{}N�O[�N[\ V J�R_LRCRXOQdfegJE�XYbL�d�e<N V YbacZ WYbN[a Ybk��QN�PMYbL'N[ayZ�sR_mbJ>\`R_L������q³p

� V R_OMm8R/mbN�OSRX^`R/Z�N[hEY � ����v��-acRX\8P|sN[aùegaÄ\�sega�N[OQY/a�RXJEYbO�^<N V Yb\gN
� WYbN�L�R_kUN�OQP]R_L V YbaÄY
LQN[Ou�|JE^gYbO@�BN�k��ªdfe`R_\g^gY V YbacZgRXOSRX^<Y�RXY � q����µ�#N�k � �<��YcdfegN�OMN�LMeghñP]R�\�e<a�RcRXhEPSR�e<PMJ>hEJ>õ¼R�TVXWRXYC^gN



ô þ
��q��rpj��a V RXOMm8R_LcR_hEP]R_L[��Y � ����v�� mbN[OMR�PMO`sR_{}N�mbY�^gNìOMN[^<Nì^<N�RXhñP]R��_RXOMJ>RXkgJEh>J>^gRX^gNXp�âKe`RX\g^gY
V Yba�Z`RXOSR_^gY V Yba Y � q����µ�jN[k � �|��^gN[a�Yb\gLuPSOQYbe�mbN�OSRXO'egacR V RXOMm8R�^gNoPMOSRXkgRXh>ógY�acRXJ>L�OMN[RXh>JELQPSR�N
acRXJEL�ZUN�LSRX^gR�Z`R_OSR�YCLMJ>LuPSN�a�RCR¼�_RXh>J>RX^gY�� ý%� p

�Ä�XN[OML WRXY5^gY � ����v�� e|PSJ>hEJ>õ[RX^`RBR_d�e<J�{}YbJ+R ð p �b� R|p � Z`R V Y_PSN � ����vr� sN@^gJE��J>^<J>^gY;N�a
PMO[�N�LrZgRXOQPMN[L[� V YX\#G`mbegOMRX^gYbO�^gY V hEJ>N�\fPMNX� V Yb\#G`mbe<OSRX^gYXOr^<Y�LQN[OQ��JE^gYbO[�ÐNCmbN[OMRX^gYbO+^<N V RXOMm8R/Ybe½^gN
OQN[dfegJELMJQTV_WYbN[L�p � V Yb\FG`mbegOMRX^gYbO�^gY V h>JEN[\8PSNìsNOQN[LMZ�Yb\gLgsR_�bN�hªZ�N[h>R V Yb\#G`mbe<OSRUTV_WRXY�^`RXL�OMN�dfegJ>LQJQTVXWYXN[L#dfegN
L WRXY�{}N�JEP]R_L�RXY�LMN�OQ��J>^gYXO[�BN�k��¹Ybk�N[^<N V N�\g^gY�RXL�^gJ>LuPSOMJEkgegJuTVXWYbN�LoN�L V YXh>ógJE^`RXLrZ`RXOSR V RX^`R�ega ^gYbLI�
ZgRXO¬�RXa�N�PMOMYbLodfegN V RXOMR V PMN[OQJ>õ¼R_a egacR V RXOMm8R�^<N�PSOMRXk`RXhEógY��HN[k�p � V Yb\#GgmbegOSR_^gYbO�^gY@LQN[Ou�|JE^gYbO
mXN[OSR�YbLCRXOMdfegJñ�bYbL�d�e<N V Yba�ZUYXO WRXY�R V RXOQm8R�^gY@LQN[OQ��JE^gYbO[�HN[k���NÊY@mXN[OSR_^gYbO�^<N V RXOQm8R�mbN�OSR@RXL
OQN[dfegJELMJQTV_WYbN[L V Yb\<{}YXOMa�N V Yb\#G`mbe<OSRX^gY<p � mbN[OMRX^gYbO³^gN V RXOMm8RìsN#^gJñ�|JE^gJ>^<YN�a%ega ZgOQY V N[LMLQY V ó`RXacRX^gY
"wºF&�²�$�§JC#B�U#E�?GdfegN3sN�OQN[LQZUYb\<L`sR_�XN[hKZ�YbO�N[LQPSRXk�N[h>N V N�O/R V Yba�eg\gJ V RUTV_WRXYBZgRXOSR½LMJ>\ V OMYX\gJ>õ[RUTVXWRXYH^gYbL
Z<OMY V N[LQLMYbL V hEJ>N�\fPMNX�ÍNCN[LuPSN[L��lZ�YbO+LMegR��XN[õ�L WRXY�YbL�OMN�LMZ�Yb\gL`sR¬�bN[JEL�Z�N[h>R�mXN[OSR�TVXWRXY�^`RXLáb<y�2h1e\�ijc
�ÐdfegN
{µR_õ[N[aæYoZ`R_ZUN�h`^gYbL�N[dfegJñ�XR_h>N[\8PMN[L�^gN'egLMe�sR_OMJ>Y�N�N�{}N
PSJñ�XR_acN�\fPMN�mbN[OMRXa RXL�OMN�dfegJ>LQJQTVXWYXN[L�RXY�ZgOMY V N�LMLQY
LQN[Ou�|JE^gYbO��HN[k�p

*©�>« �¾çß®·¡o²x´_ #² &ü}è[²�¬�¡zç ²x´� J£�¯

� L�N
�|Z�N[OMJEacN�\8PSYbLjRXdfegJ OMN�h�R_PSRX^gYbL�{}YbOMRXa V YX\g^gegõ�J>^gYbLjN[a ega R_a�kgJ>N�\8PSN V Yba�ZUYXLQPSY�^gN'PSO[�N[Ljqj�#L

V Yb\gN V P]R_^gYbL�R_PMOSR¼��sN[L�^<N�egacR�OMN�^gN�hEY V RXh�#µbdy(13254613b�^gN ð¢�b� n�kgZgLoJ>LMYXh�RX^`R�^gN�PMO`sR_{}N�mbY�N ��PSN[OQ\gYgp
� LMJELQPMN[acR°LQN[Ou�|JE^gYbO/N�LQP]R¼�_R V Yb\FG`mbegOMRX^gY V Yba ��q��Ä�Kn�I ��PSóghEYb\�X}PMa0Z�^gN ð ô ðbð n��õ V Yba

 ð � n���^gN����+nHp � L�LMJELQPSN�a�R_L V h>JEN[\8PSN�N�LQP]R¼�_RXa V Yb\#G`mbe<OSRX^gYXL V Yba ��q�� xz\fPMN[h�q³N�\8PSJ>e<aÄxMxQx
^<N�ö �b� n��õ V Yba ð��8� n��3^gN����+n½p � L�LQJ>LuPSN[acRXLN[LQPSR¼�XR_a N �<N V e<PSRX\g^gYìIKN�kgJ�RX\(�bv , � ~ÍJE\fe|�
�HY�Y|^#� V Yba /�132546137f�bN[OQL WRXY � p ý p ð ��YXPMJ>a�J>õ[RX^gY�Z`RXOMR�YXL'OQN[LQZUN V PSJñ�bYbLZgOMY V N�LMLMRX^gYbOQN[L[p � LMJ>LuPSN�a�R
LQN[Ou�|JE^gYbO�N�LQPSR¢�_R�N �<N V e<PSRX\g^gY�Y�LQN[Ou�|JE^gYbO��Z`R V ógN ð p ô<p �b� IKN�kgJ�R_\��bv , �op � L�LQJ>LQPMN[acRXL V h>J>N�\8PSN
N�LQPSR¢�_RXa N
�|N V e<P]RX\<^gY0�CZgOMY V N�LMLQYbL V h>JEN[\8PSN � ���v�� V RX^gRCe<a�p

� LMN�OQ��J>^<YbOl�Z`R V ógN#{}YXJ�N�L V Ybh>ógJE^gYKZ�YbOÐLMN[Olega�RRXZghEJ V R�TVXWRXY'dfegN#ZgOQY¢�U�N#ega%LQN[Ou�|JuTV YKJEacZ<h>N[a�N[\�t
PSRX^gY/LQYbkgOMNCR V RXacRX^`R�^gNCR_Zgh>J V RUTV_WRXY�^gN�OQN[^gN�L+�'��q.�_xwq³�ÆmbN�OSRXO�ZgOMY V N�LMLMYXLPGgh>ógYbL�Z`RXOSR/R¬PSN[\<^gN[O
V Yb\gN � WYXN[L�^gJELQPSJE\8P]RXL��lZ�YbLMLQegJ>O0Á31346tpy�È\%2p/�c+OMN V Yb\gógN V JE^gYbL[��LQN[O�R_hEP]R_acN�\fPMN V Yb\#G`mXegO`sR_�XN[hjNÊN[LuP]RXO
^<J>LMZ�Yb\�s- �bN�h�Z`RXOMRC^<JE�bN�OMLQYbL �<� LT� ý � �|ð3� p

�Ü� ����vr�ßRXZgOQN[LMN�\8P]R5RB�XR_õ WRXY¶a°sN[^gJ>RH\gY°LQJ>LQPMN[acRBLMN�OQ��J>^<YbOÊN[a PSN�OMa�YbLÊ^gN@OQN[dfegJ>LQJQTV_WYbN[L



ôbö

�'����q0J>\gJ V J�R_^`RXL�Z�YbOLQN[mbe<\g^gYÊNoRch>R_P¼�N�\ V J>RCa¶sN[^<J�RCZ`RXOSR�YªG`\gRXh>JEõ¼RUTV_WRXYC^`RXL'OMN[dfegJELMJuTVXWRXY������q
\<YbL V h>JEN[\8PSN�L[p

���bN�OML WR_Y�^gYcZgOMYXPMY V Ybh>Y��'����q!e<LSRX^`R�ZUN�h>Y � ���vr�¿\<Y�N
�|Z�N[OQJ>a�N[\8PSY°sN�R ð p ð � dfegNoZ�YbLQLMegJ

V Yba�YcZgOQJ>\ V J>Z`R_J>L V RXOMR V PMN[O[s- LQPMJ V RXL�R_L V Yb\gN
� WYbN�LKZ�N[OMLQJ>LuPSN[\8PMN[L[��8�:�8(137;:<4(:<4�]X� V Yba�ZgOMN�LML WRXYÊ^gNo^gY V e|t
a�N[\8PMYK\gY+\Æs- �bN[h<^gNW7;:<4#/¬�bNTte\�tpy�:<4�]�^gN�^gY V ega�N[\8PSYXL[p��#Yb\<N
� WYbN[L�Z�N[OQLMJELQPSN�\8PSN[L�OQN[^gegõ�N[a%YKPSO`sR¬{}N[mbY
^<N�Z`R V Y_PSN[L��8egacR��bN[õ�dfegN�RXZ�N[\gRXL�egacR V Yb\gN � WRXY��'��q%sN�N[LuP]RXk�N[hEN V J>^`RKN�e<PMJ>hEJ>õ¼R_^`R^ge<OSRX\8PSN�e<a�R
LQN[LQL WRXY V h>JEN[\8PSNr^gN�\gR¢�XN[m8R�TVXWRXYÊN�a ega LMN[Ou��J>^gYbO'N�JELQPMY�LMJEmb\gJ	G V RCdfegN�ega acRXJ>YXO�\KsegacN�OMY�^gN V Y_t
\<N
� WYbN[L+Z�Y�^gN[a LMN[OKRXkUN�OQPSRXL+\gYÊLQN[OQ��JE^gYbO�R�dfe`RXhEdfegN[O+a�Yba�N[\8PSYgp���a � ðr�L� �Æn�YbmbeghlRLG`OQa�R�dfegN
Y�mbN[OQN[\ V J�RXa�N[\8PSY�^gN+a�egJñP]RXL V Yb\<N
� WYbN[L'RXk�N[OuP]RXL#\gY�LMN�OQ��J>^<YbO�Z�Y|^gNKRXega�N[\8P]RXO#R�\gN V N[LQLMJE^`RX^gN�^gN
Z<OMY V N[LQLSRXa�N[\8PMY�N V R_OMm8RìN[a acN�a¿sYXOMJ�R|p � 8�:�8(137;:<4(:<4�]�PSN�aÜY�N�{}N[JñPSY�^gN�OQN[^gegõ�J>OoY�\�sega�N[OQY�^gN
ZgR V YXPMN[L�^gN�OMN�dfegJ>LQJQTVXWYXN[L�N�OMN[LQZUYXLQP]R_LZ�N[hEY�a�N[hEógYbO�R_ZgOMY¢�bN�JEPSRXacN�\8PSYC^gYbL�Z`R V YXPSN�L�^gN�^`RX^gYbL�p
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Ü¨£nÚ ?£n� , Õ£�üW¡�ç £k² $�£É  ¾ ¬(£o=¤ ?£n� � Z<OMJ>a�N[JEOMY V YX\j�Qeg\8PSY�^gNcN �|ZUN�OMJ>a�N[\8PMYbLoN
{}N�PMe`RX^gYbL
a�N[^<J>e�R��XR_õ WRXYÊa~sR¬�|J>acR�e<PSJEh>JEõÆsR_�XN[hÍ^gYÊLQN[OQ��JE^gYbOK�Z`R V ógN�\<Y/RXa�kgJEN[\8PSNoN
�|Z�N[OMJEacN�\8P]RXhÐ^gN[L V OQJEPSY
\gR � N�TVXWRXY ý p � �8NLQN[Ou�|JEe�Z`R_OSR+^gN[a�Yb\gLuPSOMRXO#R+LMR_PSegOMRUTVXWR_Y�RXh
sN[aæ^gR��_RXõ WRXYoa~sR¬�|J>acRKe<PMJ>h>JEõÆsR_�XN[h´�bZUN�h>Y
mXOSRX\g^<NCRXega�N[\8PSY/^`R/h>R_P¼�N�\ V J>R�\gYìR_PSN�\g^gJEacN�\fPMY/^`RXL V Yb\gN
� WYbN�LoN�^gR�^<J>a�J>\fegJQTV_WRXY�^gR/�_RXõ WRXYgp �
\�se<acN�OMY�^gN����'L�{}YXJ��XR_OMJ�R_^gY@^gN ð �X� R_P|sN �_ý8�X� N�aÿJ>\ V OMN�acN�\fPMYbL�^gN ð �X� ���r��^gJE��J>^<J>^gYbL�N�a
^<YbJ>L�LMJELQPSN�a�R_L V h>J>N�\8PSN�NKRXL V R_OMm8RXLja�R_J>L�RXhEPSRXL�h>N
�XR_OSRXa YoLMN�OQ��J>^gYXO�Roe<a N[LQPSRX^gY�^<N�LMYXkgOMN V RXOQm8R<p
��R_^`RN �<Z�N[OQJ>a�N[\8PSY{}YbJfN
�|N V e<P]RX^<YK^gegOMRX\8PSN ð¼� a�J>\fe<PSYXL[�_PMN[a�ZUY'LMeFG V JEN[\8PSN�ZgRXOSR'N[LQPSRXkgJEh>J>õ[RXOÆa�N
t
^<J>^`RXL�LQegkgLMN�d��e<N[\8PSN�L[� V Yb\<{}YbOQacNª� ý%� p � � ����vr�~{}YbJ V Yb\#G`mbe<OSRX^gY V YXa ð¼�b�b�b� RXOQd�e<JE�bYXL½seg\gJ V YbL��
OQN[LQeghEPSRX\g^gYÊN�aFRXZgOMY¼�|J>acRX^`R_acN�\fPMN ð�� �8n��3^<N�^`RX^gYXL�^gN�Z�sRXmbJ>\gRXL��'����q3\gY�LMN[Ou��J>^gYbO�p � N
�ft
Z�N[OQJ>a�N[\8PSY�{}YbJÆOQN[Z�N�PMJ>^gY�ô��bN[õ�N[LKN�Y V Yb\��Qeg\8PSY�^<Nr^gRX^gYbL'N[L V YbhEógJ>^gY�{}YbJÆdfegNoRXZgOQN[LQN[\8PSYbe�acN�\gYbO
^<N[LQ��JEYcZ`R_^gO WRXY V YbayOMN�h�RUTV_WRXYCRCa°sN�^gJ�R�^gYXL'^gRX^gYbL�^`RXL'ô�OMN�ZUN
PSJuTVXWYbN�L[p

� LÍmbO`sRjG V YbLÍ^`R'�lJEmbegOSR ý p ð a�YbLQPMOSRXa3d�e<N#R V J>acR�^gN �X�Xý8� N�d�e<JE�_RXh>N�\8PSN[LÍ^gN�egLQe�sRXOMJEY�Y'LQN[Ou�|JE^gYbO
V ó<N[m8R+RKega N[LuP]RX^<YrLMR_PSe<OSRX^gY<�b\gY+dfe`RXh<R��XR_õ WRXY+a°sN[^gJ>R^gN#OMN[dfegJELMJuTVXWYbN�L�ZUYbO³LMN�mbeg\g^gY�\gY+LQN[Ou�|JE^gYbO

V Yba�N|TV R/R/^gN V hEJ>\`RXO�NCRÊh�R_P¼�N[\ V J�RÊa°sN[^gJ>R�Z`RXOMRÊYmGg\`RXh>JEõ¼RUTV_WRXYÊ^`R_L+OMN[dfegJELMJuTVXWYbN�Lr\<YbL V hEJ>N[\8PMN[LKPSN�a
LQN[egL��_RXh>YbOQN[LCLMN�\gLMJñ�bN�h>a�N[\8PSN�RXega�N[\8P]RX^<YbL[��dfe`R_\g^gY V Yba�Z`RXOSR_^`RHR_YbL��_RXhEYbOMN�LC^`R½h>R_P¼�N�\ V J>R½N�a
YXZUN�OSRUTV_WRXYC\ WRXYCLSR_PMegOSR_^`R<p
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�³J>mbegOMR ý p ð � V RXõ WR_Yì^<YbLoZ<OMY V N[LQLMYbLr��ZgR V ógN�\<YìLQN[Ou�|JE^gYbOrNCh�R_P¼�N[\ V J�R/a°sN�^gJ�RÊZgRXOSRìRmGg\`RXh>JEõ¼RUTV_WRXY
^gRXL�OMN[dfegJELMJuTVXWYbN�L'\<YbL V h>JEN[\8PSN�L[p

Ü¨£nÚ ?£n� ü  £É ¿�²x´ ¤ ¡�£ � LQN[mbe<\g^gY V YX\j�Qeg\8PSY¶^gN�N
�|ZUN�OMJEacN�\fPMYbL�OQN[Z�N�PMN�RXL�a�N[^gJuTVXWYbN�L�^gY
Z<OMJ>a�N[JEOMY V Yb\��Qeg\8PSY°^gN�N �<Z�N[OQJ>a�N[\8PSY¶N�a 
BZ�Yb\8PSYXLÊ^`RXL V egOQ�_RXL/^<N��_RXõ WRXY¶N�h�R_P¼�N[\ V J�R<p�q³RXOSR
JELQPMYC{}YXOSRXa N[L V Ybh>ó<J>^gYbL�YXL'Z�Yb\8PSYXL V Ybaòö ýb� N ð 
L� � N[dfegJE�_RXhEN[\8PSN�L�^gN�egLMe�sR_OMJ>Y<�`RXk`RXJ �|Y�^<Y�Z�Yb\8PSY
^<NÊJ>\#¸gN
� WRXY@^`R V egOQ�_R@^gN��_RXõ WRXYJ{ ð ö �b� N �_�Xý8� N�d�e<JE�_RXh>N�\8PSN[L�^<NÊegLMe�sRXOMJEYg��Yb\g^gN/Y V YXOMOMNc�XR_õ WRXY
e|PSJ>hEJ>õ�sR_�bN�h»{ÆN �b� ö � N[dfegJñ�_RXh>N�\fPMN[Lr^gNCegLMe�sRXOMJEYg�ÍYb\g^gN�Y V YbOMOQN�RìLMR_PSegOMRUTVXWR_Ygp���LuPSN[LrZ�Yb\8PSYbL�{}YbOSR_a
N�L V Ybh>ógJE^gYbL+^gN�{}YbOQa�R/R�OMN�ZgOMY�^gegõ�J>O+YbL�Z�Yb\8PSYbL V O¼s- PMJ V YbLK\`RXL V egOQ�_RXLr^gY�N
�|Z�N[OMJEacN�\8PSY�RX\8PSN[OQJ>YbO��
^<N[LM^<N�RX\8PSN�L�^gYcZUYb\8PMY�^gNoJ>\#¸`N � WRXY�^`R V egOu�_Rc^gNr�XR_õ WRXY�R_P|sNoRcLMR_PSegOMRUTVXWR_Ygp���L V egOu�XR_L�^gNr�XR_õ WRXY
Nch�R_P¼�N[\ V J�R�Z`RXOMR�YbLoZUYb\8PMYbL�N�L V YXh>ógJE^gYbL�L WRXY�a�YbLQPMOSRX^gRXLo\gR��lJEmbegOSR ý p � pìqlRXOMR�dfegNÊY�LQN[Ou�|JE^gYbO
N�LQPMJE�bN�LMLQN�\`RXLÐacN�LMacRXL V Yb\g^gJuTVXWYbN�Ll^gY�N
�|ZUN�OMJEacN�\fPMYKRX\8PMN[OMJEYbO[�_Ybe�LQNo�MR<� V Yba�YbL@te\�tpy(1pcÍ^gYLMJ>LuPSN�a�R
^<NHR_OMdfegJE�XYbLìZgO�sN twRXdfegN V J>^<YbL[�KZgRXOSR V RX^gR5ega ^gYbL�ZUYX\fPMYbL�^gN½acN�^gJQTV_WRXY¶{}YbJ�{}N[JñPSY°Y5N
�|N[O V s- V J>Y
^<YìLQN[Ou�|JE^gYbO V YXaÄ\Ksega�N[OMY/^<N�N�dfegJE�_RXhEN[\8PSN�Lo^gNCegLQe�sRXOQJ>Y�J>a�N[^gJ>R_P]R_acN�\fPMN�JE\<{}N[OQJ>YbO+R_Yì^<YìZ�Yb\8PSY
a�N[^<J>^gYºX V Yba�Y�N�acZgOQN[m8R_^gY�\<Y�ZgOQJ>a�N[J>OQY V Yb\��Qeg\8PSY�^<NcN �<Z�N[OQJ>a�N[\8PSYXLpZ+LMN[mXegJ>^gY�ZUN�h�R/a�N[^gJuTVXWRXY
V Yba Y�\�sega�N[OQYo^gN�egLMe�sR_OMJ>YXL#N[L V YbhEógJ>^<Ygp � N
�|Z�N[OQJ>a�N[\8PSY�{}YXJUOQN[Z�N�PSJE^gYI
��bN[õ�N[L�Z`R_OSR V RX^`R�Z�Yb\8PSY
N�L V Ybh>ógJE^gYìNcY V Yb\��Qeg\8PSY�^<Nc^`R_^gYbLoRXZgOMN�LMN�\fPSRX^gY�{}YXJ�Y�dfegN�RXZgOMN�LMN�\fPMYbe;a�N[\gYXOr^<N[LQ��JEY�Z`RX^<O WRXY
N�ayOMN�h�RUTV_WRXY�R�a°sN�^gJ�R�^`R_L}
�OQN[Z�N�PSJuTVXWYbN�L[�`N�a V RX^`R�Z�Yb\8PSYgp

� JE\fPMN[Ou�XR_h>Y'^gN�RXa�YbLuPSOSR_mbN[aAe<LSRX^gY�\gN[LuPSN[LlN
�|ZUN�OMJEacN�\fPMYbL³{}YXJ�^<N�
'LQN[mbe<\g^gYbL��bZ`RXOMRdfegNj{}YXLMLMN
Z�YbLQL¼s- �XN[h V Yba�Z`RXOMRXO�RXhEmbeg\gLj^gYbL�OQN[LQeghEPSRX^gYbL�YXk<PSJE^gYbL V Ybaß^`RX^gYbL#^gYC%U�B%C�? V Yb\<{}YbOQacNacYXLQPSOMRX^gY
\gR � N|TV_WRXY°ô<p�
|p ð p � C%U�B%C�?GZgOMY¢�XY V Ybe0ega mXOSRX\g^<N�J>a�Z`R V PSYB\<Y¶LMJ>LuPSN�a�R V Yba ega JE\fPMN[Ou�XR_h>Y



ý8�
^<N/RXa�YbLQPMOSRXmbN�a acN�\gYbO�^<Y�dfegNm
�LMN�mbeg\g^<YbL�NÊZ�YbOQPSRX\8PSY@R V Yba�Z`RXOMRUTVXWRXY�^gNÊ^`RX^<YbL�\ WRXY�LMN[OQJ�R
�#sRXhEJ>^`R|�jZ�YbJ>L�YBJEacZgR V PMY V RXegLMRX^gY;Z�N[hEYÀHJCLKJC#MLN(B%E�?ßsNìacN�\gYbO[p � JE\8PSN[Ou�_RXh>Y�^gN�RXacYXLQPSOMRXmbN�a
^<N½Z<OMY V N[LQLMYbLmG`hEógYbLÊ{}YbJK^<N½e<a OSRXLuPSOQN¼RX^gY5R V RX^gR �_� Z<OMY V N[LQLMYbL V OQJ�RX^<YbL/ZUN�h>Y°��ZgR V ógNXp �
N�L V Ybh>ó`R�^gN�LQPSN'J>\8PMN[OQ�_RXhEY+^gN'RXa�YbLQPMOSRXmbN�a%{}YbJ`a�YXPMJE�_RX^`RKZ�N[hEYK{µR_PSYr^`R V Yb\FG`mbegOMRUTVXWRXYr^gY � ����vr���
N�acZ<OMN[mbRX^`R�\gYXL#N
�|Z�N[OQJ>a�N[\8PSYbL��<e<PMJ>hEJ>õ¼R_OjRr�bN[OQL WRXY ð p ð ^gY�ZgOQYXPSY V YbhEY��'����q³p`�#YXacY�N�LQPSRo�bN�OML WR_Y
^<YoZgOQYXPSY V YXh>Y�a�R_\fP|sN[a V Yb\gN
� WYbN�L#Z�N[OQLMJ>LuPSN�\fPMN[L��<YoPMN[a�ZUYr^gN'^gegOMRUTVXWRXYr^gYbL�ZgOQY V N[LMLQYbL�R¬PSN[\<^gN[\g^<Y
iR_L�OMN�dfegJ>LQJQTVXWYXN[L½sNch>Yb\<mbY�Y�LMe#G V J>N�\8PSNÊZ`R_OSR�OQN[LMe<hEP]R_Oo\`R�N
�|J>LuP¼�N[\ V J�Rì^gNÊega mbOMRX\g^gN�\�sega�N[OQY�^gN
Z<OMY V N[LQLMYbL�^gY��Z`R V ógN�LMJEa�eghñP]RX\gN[RXa�N[\8PSN�N�aæa�N[a~sYbOMJ>R<p³��RXLMY�PSY�^gYbLlYbL�ZgOMY V N�LMLQYbL.Ggh>ógYbL³{}YbLMLQN[a
OMRXLQPMOMN[RX^gYbL�YCZgO`sYXZgOMJEYIHJCLKJCFM%N(B%E�? V Yb\8PSOQJ>kge<J>OMJ>R�Z`RXOMRCRCLQYbkgOQN V R_OMm8RC^gY�LMJ>LuPSN�a�R<p

0

200

400

600

800

1000

1200

1400

0 500 1000 1500 2000 2500
0

0.2

0.4

0.6

0.8

1

1.2

1.4

R
eq

ui
si

co
es

/s

se
gu

nd
osý

Numero de Equivalentes de Usuario

vazao media
latencia media

�³J>mbegOMR ý p � � V RXõ WR_Y~^gYbL�ZgOMY V N�LMLQYbL��Z`R V ógNH\gY~LQN[OQ��JE^gYbO�LQN[\g^<Y¿acN�^gJ>^<Y5Z�N[hEY HJCLKJC#MLN(B%E�?3N
h>R_P¼�N�\ V J>R�a°sN�^gJ�R�ZgRXOSRCRIG`\`RXhEJ>õ¼R�TVXWRXY�^`R_L�OMN[dfegJELMJuTVXWYbN�L\gYXL V h>JEN[\8PSN�L[p

�0�³RXk�N[h�R ý p ð {}YbOQ\gN V N�R+�_RXOQJ�RUTV_WRXYKZ�N[O V N[\8PMe`RXh`\`RK�_RXõ WR_YrN�h>R_P¼�N�\ V J>R�^gY���ZgR V ógN�\gYbL.
KZ�Yb\8PSYbL
N�L V Ybh>ógJE^gYbL���JE\<{}YbOQa�RX^gRXL�Z�N[hEY � ����v���� V YXa N/LMN�aÿR�a�Yb\gJEPMYbOSR�TVXWRXY�^<Y�H(CLKJCFMLN�B%E�? p°��L��_R¬t
OQJ�RUTV_WYbN[L�Z�N[O V N[\8PMe`RXJ>L'Z`RXOMRCRC�_RXõ WRXY�{}YXOSRXay^<Nra�N[\<YbL^<N ð�Æ ^gN[a�Yb\gLuPSOMRX\g^gY�R�k`R_Jñ�<R�^gJ>LuPSYbO¬TVXWRXY
\gRXL�acN�^gJQTV_WYbN[L V RXe<LSRX^`RCZ�N[h>YIHJCLK(CFMLN(B%E�? p � ZUN�O V N�\8PSe`RXhÐ\gN�m8R_PSJñ�bY�Z`RXOMR �X�_ý8� ����OMN3¸`N�PMNoe<a�R
acRXJEYbOr�_RXõ WRXY�dfe`RX\<^gY�Y@��Z`R V ó<N/N[LQPSR¼�XR@LQN[\g^gY�a�Yb\gJñPSYbOMRX^gY�Z�N[hEYÅHJCLK(CFMLN(B%E�? pH��L��_RXOMJ>RUTVXWYXN[L
Z�N[O V N�\fPMe`RXJEL+Z`RXOSR/RÊh>R_P¼�N�\ V J>Rc{}YbOMRXa ^<N�\gY�a¿sR¬�|JEacY0
|� ð¢��Æ p � L+Z�N[O V N[\8PMe`RXJ>L+\<N[m8R_PMJE�XYbL+OMN3¸`N
t
PMN[a h>R_P¼�N�\ V J>RXL�a�N[\gYXOMN[LCdfe`RX\<^gYHY½��ZgR V ógN�N[LuP]R¼�_R½LQN[\g^gYHacYX\gJEPMYbOSRX^<Y�ZUN�h>YgHJCLK(CFMLN(B%E�? p �
Z�N[O V N�\fPMe`RXh�\gN[mbR_PSJñ�bY V Yba ö ýb� ��� sNCN �<Z<h>J V RX^gYìZUN�h>YbL+�_RXhEYbOMN�Loa�e<JEPSY�k`R_Jñ�|YbL�^gYbLr^`RX^gYXL[p/IKN
e<a acY�^gY�mbN�OSRXh�YbLCZ�N[O V N[\8PSegRXJ>L�\gN[mbR_PSJñ�bYbL�ZUY�^gN�a LMN�OcN �<Z<h>J V RX^gYbLCZ�YbOCZUN�dfegN[\`R_Lc�_RXOMJ>RUTVXWYXN[L



ýgð
\gRÊN
�|N V elTVXWRXY�^gYXL+ZgOMY V N�LMLMYXL+\gYbLKLQJ>LQPMN[acRXL V h>J>N�\8PSN�N�LQN[Ou�|JE^gYbO���egacRc�bN�õ�dfegN�YXLKN
�|Z�N[OMJEacN�\8PSYbL
{}YXOSRXa OMN¼R_h>J>õ[RX^gYbL#N[aya�Yba�N[\8PSYbL�^<JE{}N[OQN[\8PSN�LSX}J>LuPSY¶sNX�`YCLMJELQPMN[acRC\ WRXY¶sNr^<N�PSN�OMa�J>\�s- LQPMJ V Y�Z
p

þ&ÿ Ò Ú���Ì6Ø Ó��w×IÓhÏ Ê'Õ\Í>Ü�ÝBÞ�Ý�ß\à�á6âwã ÙVÓhÍ>Ü�Ý�Þ�ÝVß6à�áBâwã �¿ÌBÔ|Ú Ì���	�ÌBÕÎ=Ó ��Ì	
 �ÌBÕ Ø ÌB×��Ó�� � Ú Ì �BÌ	
 �ÌBÕ Ø ÌB×�Ó�� � Ú Ì �BÌ	
 �ÌBÕ Ø ÌB×�Ó�� � Ú Ì
� Ï Ò ÑÌBÔKÚ Õ Í�ÑÓhÎOÚÛÌ�� ÔlÓ ÿ�� Ï�� ÍoÑÓhÎOÚ Ì��§Ï�� ÍoÑÓhÎOÚ Ì�� ÔlÓ ÿ�� Ï�� Í�ÑÓhÎ�Ú Ì��§Ï�� ����� �����
õ�ö\ð òBì6ñ�� ë6ñ ð�� ð\í6ñ òBì6õ�� í�ö ð�� ð\ñ�ö ð�� ë6ì �+ö6ö�� õ�ö
êhë6éBð êhí6éBð�� ð\õ ð�� í0êhõ êhí6é6ë�� ì6ñ ð�� í6í6ì ð�� öwé � ë�� êhë
êhõBð6ð êhñBð6ð�� ì6õ ð�� ö\ð\í êhñBð\é�� õ\ò ð�� ö\ð\õ ð�� öwë �Kê	� ñ6í
íBðBö\ð êhñ6ñ6í�� êhé ð�� é0êhõ êhñ6í0ê	� ñ6ñ ð�� éBð\í � ð�� õ0ê í�� ë\ò
í6í6õBð ê6êhõBð�� ëBð ê	� êhí6í ê6êhõ6ì�� õ6ñ ê	� ð\é6ë ð�� òBõ ë�� êhí

�³RXk�N[h>R ý p ð � V RXOMJ>RUTVXWRXY@Z�N[O V N�\fPMe`RXh�mbN�OSRX^`R@Z�N[hEY�H(CLKJCFMLN�B%E�?°\`R@�XR_õ WRXY�N�h�R_P¼�N[\ V J�R�a°sN[^gJ>RXL�^gY
�Z`R V ógN_p

*ã (¡�¯�¡�Ú½£o=¤ ?£n�*¶·�ò�º¬(� ¤ ²�±#±F£n¶·�µ¬ , YbLKmXO`sRLG V YbL�^gRXL+�lJEmbegOSR_L ý pîô�N ý p ý sN�RXZgOQN[LMN�\8P]RX^`R�R
e|PSJ>hEJ>õ[RUTVXWRXY�^gNK��q��0\gYbL�^gYba�s- \<J>YbL³^gNe<LMe�sRXOQJ>Y�N�LMJELQPSN�a�R|p���LQPSN�L��_RXhEYbOMN�L�{}YbOSRXa%Ybk<PMJ>^`RXL�R¬PSOSR¼��sN[L
^gR�a¶sN[^<J�R�^gYbL�PMN[a�ZUYXL�^gN�e<PSJEh>J>õ[RUTVXWR_Y�^gN���q��ò\gYbL�OMN�LMZ�N V PSJE�XYbL�^gYba�s- \gJEYbL�N�a J>\8PSN�OQ�_RXhEYbL�^gN

@LMN�mbeg\g^<YbL[p0�Fa°sN�^gJ�R@mbhEYbk`RXh#^gN�e|PSJ>hEJ>õ[RUTVXWRXY@^<N���q�� \<YbLc^<Yba�s- \gJ>YXL�^gNìegLMe�sR_OMJ>Y½NìLMJ>LuPSN�a�R
Z�Y�^gN�LQN[OKYbk<LMN[Ou�_RX^`R�\`RÊ�³RXk�N[h>R ý p � p � L^`RX^gYbLKRXZUYX\fPSRXa egacR�a�R_J>YbO�e<PMJ>h>JEõ¼RUTV_WRXYC^`R/��q��æ\gY
^<Yba�s- \gJ>Y+^<Y�LMJELQPMN[acRr\gYXL V JE\ V YrZ�Yb\8PSYbL�N[L V YbhEógJ>^gYXLj\`R_L V egOQ�_RXLj^gN�_RXõ WRXYoN'h�R¬P¼�N[\ V J�R|��a�YbLuPSOSR_^`RXL
\<YbL�mbO`sRLG V YbL�^`Rì�lJ>mXegOSR ý p � pc�#Yba�ZUYXOQP]R_acN�\fPMY/LMN�acN�h>ó`RX\8PMN�{}YbJl^gN�PMN V PSRX^gY�\gYbL�N
�|Z�N[OMJEacN�\8PSYbL
^<N[L V OMJñPSYbL�N�a � ö<� ð ��� �8JE\g^gJ V RX\g^gY�d�e<N'YKPMN[a�ZUY+^<N[LMZ�N[\<^gJ>^gY�\gY�ZgOQY V N[LQLSRXa�N[\8PSY�^gN V ógRXa�R_^`RXL�^gN
LQJ>LuPSN[acR5sN�acRXJEYbO�d�e<N�Y�PSN�acZ�YÊ^gN�LMZ�N[\g^gJE^gY/\gY/ZgOQY V N[LQLSRXa�N[\8PSY/^<NC����~ÍL�N�h>YXmbL[p � kgLQN[Ou�XR tzLMN
dfegN�\`R�LMR_PSegOMRUTVXWR_Yg�`R�e<PMJ>h>JEõ¼RUTV_WRXY�^gNr��q���\gYC^gYba�s- \<J>Y�^<Nre<LMe�sRXOQJ>Y;sN+a�N[\gYbO#^gYCd�e<Nr\<YbL�Ybe<PMOMYbL
dfe`R¬PSOMY�Z�Yb\8PSYbLÐRX\8PMN[OMJEYbOMN�L#iR�LSR_PMegOSRUTV_WRXYgpÉà�sR�Z`RXOSR�Y�^gYba�s- \<J>Y�^gN�LQJ>LQPMN[acR�Y V YbOMOQN�Y�YbZUYXLQPSY<�¬^<N���J>^gY
R_YìPMN[a�ZUYì^gN�N�LMZ�N[OMR�^gYbLrZgOMY V N�LMLQYbL�Z�N[h>RXLoOQN[LQZUYbLuP]RXLo^`RXL V ó`RXacRX^`Rì^gNcLQJ>LuPSN[acR�N
{}N�PMe`RX^`RXL��lN
R_Y�mbOSR_\g^gNK\�sega�N[OQY�^gN+Z<OMY V N[LQLMYbL�N�Y V Yb\<LMN[d½�egN�\fPMNrRXh>Yb\<m8RXa�N[\8PSYo^`R[G`h�Rr^gN+ZgOQY V N[LMLQYbL�ZgOQYb\8PSYbL
ZgRXOSR�N
�|N V e<PSRXO[p
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õ�ö\ð ñ�� ñ6ë é�� êhñ öwé\ò<� é\ò êYòBé�� íBð í�öwé�� ð\ñ ð�� ë0ê ë6ì�� ð\õ
êhë6éBð ö�� í6í õ�� é0ê ëBð6ð�� ñ6é êhë6í�� é6ñ íBð6ð�� ñ0ê ð�� õ6õ ë6ë�� õ0ê
êhõBð6ð ö�� ì�ö êhí�� é�ö é6é6í�� òBì íBð=ê	� ë�ö í6é6ë�� íBð ð�� ì6é òBë�� ñ0ê
íBðBö\ð ñ�� ñ�ö õ�� ñ6é ö6öwì�� êhí ê�öwì�� ì6í êhõ\ò<� í�ö ð�� ì\ò é0ê	� í6ì
í6í6õBð í�� êhé êhì�� íBð í\òBë�� ò6ò ì6í�� ö6ö ê6êhé�� ò�ð ð�� õ\ò ë0ê	� ë6ì

�lR_kUN�h�R ý p � � n!sN�^gJ�RXL�^`R_L'a�N[^<JQTVXWYXN[L�^gYbL�OQN V e<OMLMYXLe<PMJ>hEJ>õ¼R_^gYbL�Z�N[hEY��Z`R V ógN_p
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�³J>mbegOMR ý p ô<�g�'PSJEh>JEõ¼RUTV_WRXYo^<N+��q��-Z`RXOMR�ö ýb� N ð 
L� � ��� X PSYbZ�Y�Z �|N ð ö �b� R_P|sN �b� ö � ���ßXµk`R_LMN�Z �<\gY
^<Yba�s- \gJ>Y�^gYCegLMe�sR_OMJ>Y<p
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�³J>mbegOMR ý p ý �g�'PSJEh>JEõ¼RUTV_WRXYo^<N+��q��-Z`RXOMR�ö ýb� N ð 
L� � ��� X PSYbZ�Y�Z �|N ð ö �b� R_P|sN �b� ö � ���ßXµk`R_LMN�Z �<\gY
^<Yba�s- \gJ>Y�^gYCLMJ>LuPSN�a�R<p

�Å£nÙµ²�.W£ ¾ ¯> #± , YCmbO`sRLG V YC^`RC�lJ>mXegOSR ý p�
BsN�RXZgOQN[LMN�\8P]RX^gYcYC\KsegacN�OMY�^gNW8#\�]�1É^`\%aF7;b<c�dfegN�YbL
Z<OMY V N[LQLMYbL�JE\ V YbOQOMN�OSRXaß\gYbL V J>\ V Y�ZUYX\fPMYbL�a�N[^gJE^gYbL[�|Ybe/LMNu�MR<�gY�\�sega�N[OQY�^gNK{µRXhñP]RXLjdfegN�N
�|J>mbJEOSRXa
R V RXOQm8R�^gN�Z�sRXmbJE\`RXLr^gY�^gJEL V Y�Z`RXOSR�R�a�N[a~sYbOMJ>R<p/� a°sN[^gJ>R�^gNá8#\�]�1�^`\%aF7;b<cod�e<NÊYbL�Z<OMY V N[LQLMYbL
JE\ V YXOMOMN�OSRXaùsNjRXZgOQN[LQN[\8P]RX^gRK\`R�³RXk�N[h�R ý p � p � acN�\gYbOÐ\KsegacN�OMY'^gN.8#\�]�1�^`\%a�7;bdcÐY V YXOMOMJE^gY�\gY�Z�Yb\8PSY
^<N�LSR_PMegOSR�TVXWRXY~sNoN
�|Zgh>J V RX^<YÊZUN�h>YÊacRXJEYbO�\KsegacN�OMYÊ^<N�ZgOMY V N�LMLQYbL+^gY/a�N[LMa�YcPMJ>Z�YÊN[aFa�N[a~sYbOMJ>R�N

V Yb\gLQN[d��egN[\8PSN�acN�\8PSNìR�a�R_J>YbO�ZgOQYbk`RXkgJEh>JE^`RX^gN�^gN/R�Z�sR_mbJ>\`RìOMN�d�e<N[OMJE^`R@N[LuP]RXO�N�a a�N[a~sYbOQJ�R<�³ega
N
{}N[JñPSY°LMJEacJEh�RXOcR¶ega�Rüte\�tpy(1 V Yba Y V sYb^gJEmbY°^gYbL�ZgOMYXmbOSRXacRXL�p �#Yba�Y V RX^`R°ZgOMY V N�LMLQY G V RXO`sR
R_mbe`RXOQ^`RX\g^gY;R_P|sN�d�e<N�RXLÊZ�sRXmXJ>\`RXL�OMN�dfegJ>LQJEP]R_^`RXLÊLQNo�MRXa V RXOQOMN�m8RX^`RXL�\`RBa�N[a~sYbOMJ>R½ZgOQJ>\ V J>Z`R_h�R
ZgRXOQPMJ>O+^`RìacN�a¿sYbOQJ�R/LMN V eg\<^�sRXOMJ>R<�ÐN[LQPSR�YbZ�N[OMRUTVXWRXY0sN�^gNÊRXhñPSY V e<LQPSY<�lN�ZUYbOuP]RX\8PMY�OMN�h>N
�XR_\fPMNcZgRXOSR
R¼�_RXhEJ�RUTV_WRXY�^gN�^gN�LMN[a�Z�N[\gógYc^gN�egayZgOQY V N[LQLMY�� ô � p
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�³J>mbegOMR ý p�
�� , sega�N[OMY�^gNm8#\�]�1P^`\%aF7;b<ce�_L�Z`RXOMRBö ý8� N ð 
%� � ��� X}PMYbZUY�Z
�#N ð ö �X� R_P|sN �b� ö � ���
X}k`RXLQN�Z
p

:�°W£�ç £n¶·£n±g¶·²¿$©¡�±� J²xç £ , YXL¹mbO`sRjG V YbLl^`RXL��lJEmbegOMRXL ý p���� ý p þ � ý p ö�N ý p � L WRXY+a�YbLuPSOSR_^`RXL
R_L V ó`RXacRX^`R_L#^gNLMJ>LuPSN�a�R�?#E�C0.¹L���? � U#E'LgOJQL?�R�N�B�Q���R#E%U��%CFM�M|�`N�{}N�PMe`RX^`R_L�ZUN�h>YbL�ZgOQY V N[LMLQYbL�^gY
�Z`R V ógN�^<egOSRX\8PMN�N
�|N V elTVXWRXY�\gYXL V J>\ V YÊZ�Yb\8PSYbL+a�N[^<J>^gYbL�pK� a°sN[^gJ>Rc^`RXL V ó`RXacRX^`RXLK^<N�LMJ>LuPSN�a�R
^<N V RX^`RÊPMJ>Z�Y¿sNCRXZgOMN�LMN�\fPSRX^`R�\`R/�lR_kUN�h�R ý p � p s��\gYXP sR¬�bN[h�R V YbOMOQN[LQZUYb\<^Æ�N[\ V J�R�N[\8PSOQNCYì\�se<acN�OMY
^<N�Y V YXOMO[�N�\ V J>RXL�^gN V RX^gR�PMJ>Z�Yì^<N V ógRXa�R_^`R/^gNcLQJ>LuPSN[acR/N[a V RX^`R/ega ^gYbL�Z�Yb\8PSYbL�^`R_L V egOQ�_RXL
^<N�_RXõ WR_Y�N�h>R_P¼�N�\ V J>R<p , RoLSR¬PSegOMRUTVXWRXY�YbkgLMN�OQ�_R¬tÉLMNKega a�N[\gYXOj\�sega�N[OQY�^gN V ó`RXacRX^`RXLj^gN�LQJ>LuPSN[acRXL
^<N V RX^`R�PMJ>Z�Yg�`^gegOMRX\8PSNoRcacRXJ>YXO�Z`RXOuPSNr^`Rca�N[^gJuTVXWRXY<p#xzLQPMY�^gN V YbOQOMNo^gYcmXOSRX\g^<No\�sega�N[OQYc^<NoZgOQY_t

V N[LQLMYbL�RXmXe`RXOM^gRX\g^gYCR�LQe`R��bN�õ+^gN+LMN�O�N
�|N V e<PSRX^gYg�`OQN[^gegõ�J>\g^<Y�LMJEmb\gJG V R_PMJE�_RXa�N[\8PSNR�dfe`RX\8PSJE^`RX^gN
^<NrPMN[a�ZUYc^gY�ZgOQY V N[LQLSRX^gYXO^gN�^gJ V RX^`RcR V R_^`RcZgOQY V N[LQLMYgp�#Yba�Y�R V RXZgR V JE^`RX^gNr^gY�Z<OMY V N[LQLSRX^<YbO[�
�_RXõ WRXY�^`R�a�N[a~sYbOQJ�R�Nr^gJ>L V Y�Z`RXOSRCegacR�^gRX^`RCh�R_P¼�N[\ V J�R�L WRXY�h>JEacJñP]RX^<YbLµG`LQJ V RXacN�\8PSNX� dfe`RX\8PMY�a�N
t



ý 

\<YbO�Y�PSN�acZ�Yì^gNcZ<OMY V N[LQLSRX^<YbO�^gJELMZ�Yb\Æs- �bN[h�R V RX^gR�ZgOQY V N[LMLQYg�¹a�N[\gYXOoRìdfe`RX\8PSJE^`RX^gN�^gNCP]RXOQN�{µRXL
N �|N V e|P]RX^`R_L�Z�N[hEYbL�ZgOQY V N[LQLMYbL�p � \�se<acN�OMY�^gNÊPMOMY V RXL�^gN V Yb\8PMN
��PSY½\gN V N[LQL`sRXOQJ�RXL��jZgOQYbZ�YbO V J>Yb\`R_h
R_Y�\KsegacN�OMY�^gN�ZgOQY V N[LQLMYbL�� V Yb\8PSOQJ>kge<J�Z`RXOMRCYCN�LQP]R_^gYC^gN�LSR_PMegOSRUTV_WRXYg�gZ�YbJEL�^gJ>a�J>\fegJªRXJ>\<^`R�a�R_J>L�Y
PMN[a�ZUYC^gN�ZgOQY V N[LQLSRXa�N[\8PSY<� R V N�LMLMYXLCiRCacN�a¿sYXOMJ�RoNoR_Y�^<J>L V YCZUYbLQL¼s- �bN[JEL'R V RX^`RCZgOMY V N�LMLQYgp

, YrZ�Yb\8PSY�^gN�LMR_PSe<OSRUTV_WRXYg�8Y�mbOSR_\g^gN�\�sega�N[OQY+^gN�ZgOMY V N�LMLQYbL#R¬PSN[\<^gN[\g^<Y�RKOQN[dfegJ>LQJQTV_WYbN[L�{µRXõ V Yba
dfegN�YXLKOMN V egOQLMYbL+^gJELMZ�Yb\Æs- �bN[JEL+R V R_^`RÊZgOMY V N�LMLQYìLQNo�MRXaFa�egJñPSYÊOQN[^ge<õ[J>^<YbL[�ÆR V RXOQOMN�PSRX\g^gY�R_LMLMJEaÄR
^<J>a�J>\fegJQTV_WRXY�^`R�_RXõ WRXYg�_RXega�N[\8PSY�^`Rh>R_P¼�N�\ V J>R'NjROQN[^gelTV_WRXYK^gY\Ksega�N[OMY'^gN V ó`RXacRX^`RXL³^gNjLQJ>LuPSN[acRXL
^<YbL�ZgOMY V N�LMLMYXL[p
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�³J>mbegOMR ý p��|� , sega�N[OQY5^<NØ2h1e\�ijce�_LìZ`RXOMRGö ýb� N ð 
%� � ��� X}N[LQd�e<N[OM^gR�Z
��N ð ö �b� R_P|sN �b� ö � ���
X}^gJ>OQN[JñP]R�Z p

0

200

400

600

800

1000

1200

0 100 200 300 400 500 600 700

W
rit

es
/s>

t (segundos)

840 EU
1560 EU

0

200

400

600

800

1000

1200

0 100 200 300 400 500 600 700

W
rit

es
/s>

t (segundos)

1800 EU
2040 EU
2280 EU

�³J>mbegOMR ý p þ � , segacN�OMY;^<N¿ln23:<bu1pce�_LÊZgRXOSR;ö ý8� N ð 
%� � ��� XµN�LMdfegN[OQ^`R�Z ��N ð ö �X� R_P|sN �b� ö � ���
X}^gJ>OQN[JñP]R�Z p
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�³J>mbegOMR ý pîö<� , se<acN�OMY�^<NW^rqj2p/�ce�¬LKZ`RXOMR/ö ý8� N ð 
%� � ��� XµN�LMdfegN�OM^`R�Z �ÍN ð ö �b� R¬P|sN �b� ö � ���fXµ^gJ t
OQN[JñP]R�Z p
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�³J>mbegOMR ý p � � , sega�N[OQY�^gNác�q�tp/�13bute\%7<7�ce�_L�Z`R_OSR�ö ý8� N ð 
%� � ���åX}N[LMdfegN�OM^`R�Z
��N ð ö �b� R_P|sN �b� ö � ���
X}^gJ>OQN[JñP]R�Z p

, N[LQPMNÊN[LuPSeg^<Y�^gN V RXLMY�{}YXOSRXa Ybk<LMN[Ou�_RX^`RXL�RXZUN�\`RXL ý PSJEZUYbL�^gN V ó`RXacRX^`RXLr^gN�LQJ>LuPSN[acR�N
{}N
t
PMe`RX^`R_LZ�N[hEYbL�ZgOMY V N�LMLMYXLK^gY���Z`R V ó<NX�ªZgRXOSR V RXOMR V PMN[OQJ>õ¼R_OYCPSJEZUY�^gNrJ>\<{}YbOQa�R�TVXWRXY�{}YbOQ\gN V J>^`RCZUN�h>Y
HJCLKJCFM%N(B%E�?�LQYbkgOMN�RXL V ógRXa�R_^`RXL#^<NKLMJELQPSN�a�R|pl��L#^gN[acRXJ>L V ó`RXacRX^`R_L#^gNLMJ>LuPSN�a�RrN�{}N�PMe`RX^`R_L�\ WRXY
{}YXOSRXa%RXZgOQN[LMN�\8P]RX^`R_L�Z�YbOQd�e<N�R+RX\�sRXhEJ>LQN V YXacZghEN�PSR�LMYbk<OMN�PSY�^`RXL¹RXL V ó`RXacRX^`RXLl^gN�LMJELQPSN�a�RN�{}N�PMe`R¬t
^gRXL¹Z�N[h>Y+�Z`R V ógN�\ WRXYK{µRXõ�Z`R_OQPSN�^<Y+N[L V YbZ�Yr^<N[LQPMN�PSOMRXk`RXhEógYgpÐ��L V ó`RXacRX^`R_L¹^gN[L V Yb\<LMJ>^<N[OSR_^`RXL�{}Y_t
OMRXaì�6R � M�M&LÅ�#C � U��ML E=· � UMLºQ�HJE%K L¨��M�Q�B%E'L�U � 1(E'LgDFE%U�H � .¹L�U � 1(EJB LÅ¦F?�RML�DFE%U�U � 1(EFQLO�.FC�N¹L
1O1(CLH L�1�A�KO1(CLH L�B�QF��R#E%U���CFM�M&L�B � D�?FE%U�A#?�K L�A�KJC�1(E'L M�M�B�E�E%RML K(E%��B%EFM�E#��UMLg��? � U#EV/ML
?�U B � DFC#��U � Q�K L ?�U B � D�HF?JQ��61(C#B�RMLo1�1(CLHA@'L B�UJC%U�B��¹LºM�BjU#C%U�B��ML�O�B�U#C%U�B��¹L DFE%U#E%A � .DCD@�L
B%E%U�D�?(Q�A�H�B<CE@'L�B%E%U�A � .DCD@'L�B�E%U�D � .ECD@/NTO(��K�U(M�B�� p���LQPSRXL V YbOMOQN[LMZ�Yb\g^<N[aFRcZ�Ybe V RcR_PMJE��J>^gRX^gN
^<Y�LQN[Ou�|JE^gYbO���ZgR V ógNr\gYC^gYba�s- \gJEY�^gY�LMJ>LuPSN�a�R<p

, YbLlmbOgsRLG V YbLl^`R��lJ>mbe<OSR ý p þ RXZgOMY¼�|J>acRX^`R_acN�\fPMN#R_YbL � ö � LMN�mbeg\g^<YbL¹\gYKmXO`sRLG V YK^`R'N[LMdfegN�OM^`R+N
R_ZgOMY¼�|J>acRX^`RXa�N[\8PMN�RXYbLµ
Xô � LMN�mbeg\g^<YbL#\gYrmbOgsRLG V Yr^`R�^gJ>OQN[JñP]R<�8Ybk<LMN[Ou�_RXaCtÉLMN�Z�Yb\8PSYbL V YXa �XR_h>YbOQN[L



ýfþ
a�egJEPMY�LQegZ�N[OMJEYbOMN�LKRXY�OMN�LQPSRX\8PSN�^gRXLa�N[^<JQTVXWYXN[L[p�� Y V YbOQO[�N[\ V J�RC^gN�P]RXJEL��XR_h>YbOQN[L�sNoN �<Z<h>J V RX^`RCZUN�h>Y
{µR¬PSY�^gN+YCJ>\8PMN[OQ�_RXhEY�N[\8PMOMNrRXa�YbLQPMOSRXmbN�\gL�\ WRXYCLQN[O�N
�<R_PSRXa�N[\8PSNrRXdfegN�h>N+^gN V h�R_OSRX^gY�\<Y�ZgRXO¬�RXa�N�PMOMY
^<N V ó`RXacRX^`R�^gYSHJCLK(CFMLN(B%E�? p#��LuP]RXL�^<JE{}N[OQN[\lTV RXL�\`R�^gegOMRUTVXWR_Y�^<Y�J>\8PSN�OQ�_RXh>Y�^<N V YXOMOMN�a ^gY�PMN[a�ZUY
^<N�Z<OMY V N[LQLSRXa�N[\8PMY�^gY�HJCLK(CFMLN(B%E�? p���LuPSNCPSN�acZ�Y�\gYbOMacRXhEacN�\fPMNHsNC^gN[LQZgOMN�õbs- �bN[h´�³acRXL+Z�Y|^<N�LQN[O
R_h>Yb\gmbRX^gYg��ZUYXO#N
�|N�acZghEYg�<Z�YbO�e<a�RoPMOMY V R�^gN V Yb\8PSN �|PMYCN�{}N�PMe`RX^`R�\<Y�N
�<R_PSYCa�Yba�N[\8PSY�N�a dfegNrR
R_acYbLuPSOMRXmbN[a N[LuP sRCLMN[\<^gYcZ<OMY V N[LQLSRX^gR<p



ý ö
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��� J>LQPMN[acR � Z�N[OMR V JEYb\`RXh ^gJELMZ�Yb\gJ>k<J>h>JEõ¼RKN'mbN[OQN[\ V J�R�YXLjOQN V e<OMLMYXL�^gN�y#\%2zi%l.\%2h1�^<N�ega LMJELQPMN[acRo^gN

V Yba�Zge<P]R_^gYbOMN�LÆZ`RXOMR�YXLÆZgOMY V N�LMLMYXL[p � LÆ^`RX^<YbLÍ^gN�e<PSJEh>J>õ[RUTVXWR_Y#^gN�LQPSN�L³OQN V egOMLQYbL³Z�N[hEYbLÆZgOQY V N[LMLQYbLÍL WRXY
^<NÊmbOSR_\g^gN�OQN[hEN��Æ�RX\ V J�R�Z`R_OSR�Y�^gN[LQN[\8�bYbhñ��J>a�N[\8PSY�NÊR¼�_RXhEJ�RUTV_WRXY�^<NÊ^gN[LQN[a�ZUN�\gógY@^gNÊRXZgh>J V RUTV_WYbN[L��
Y½^gJ>RXmb\�sYbLuPSJ V Y�^gNìZUYb\8PMYbLc^<N V Yb\8PSN[\³TVXWRXYg��R V RXOSR V PSN�OMJ>õ[RUTVXWR_YH^gN V R_OMm8R<�jN�Y½h>N
�_RX\8P]RXa�N[\8PSY½^gN
ZgRXO¬�RXa�N�PMOMYbL�N+�_RXhEJ>^`RUTV_WRXY�^gN�a�Y|^<N[h>YXL�^gN�egayLQJ>LQPMN[acR<p

��LQPMNÊPSOMRXk`RXhEógY@RXZgOQN[LQN[\8P]R�R�{}N�OMOSR_acN�\fPSRÅHJC%KJCFMLN(B�E�?;dfegNÊ{}YXJjZgOQYj�QN�PSRX^`R�NÊJEacZ<h>N[a�N[\8PSRX^`R
ZgRXOSR�a�N[^<JQTVXWR_Y�^gNKe|PSJ>hEJ>õ[RUTVXWRXY�^gN�OMN V egOMLQYbL�Z�N[h>YXL#ZgOQY V N[LMLQYbL�\gY �<� v , �}�%~ÆJ>\fe|�Up � HJC%KJCFMLN(B�E�?
sNjega�acYX\gJEPMYbOÍd�e<N�YbZ�N[OSR'N[a k`R_PMN[h�R_^`RLQN[\g^gY V Yb\8PSOQYbh�RX^<Y�Z�YbO³N
�bN�\fPMYbL�N�R_acYbLuPSOMRXmbN[a�Nj{}YbOM\gN V N
^gRX^gYbLKLQYbkgOQNCR�e<PSJEh>JEõ¼RUTV_WRXY�^gN���q��r��a�N[a~sYbOMJ>R�ZgOQJ>a~sRXOMJ>R�N�LMN V eg\g^�sR_OMJ�R|�ÆN V h>RXLMLQJG V RUTVXWRXY�N�PSYXPSR¬t
hEJ>õ[RUTVXWRXY/^gRXL V ó`RXacRX^`RXL�^gNCLMJELQPMN[acR�^<YbL�ZgOMY V N�LMLMYXL�a�Yb\gJEPMYbOSR_^gYbL[p � L�ZgOQY V N[LQLMYbLracYX\gJEPMYbOSRX^<YbL
Z�Y�^gN[aÜLMN�O�dfe`R_J>LMdfegN�O�ZgOMY V N�LMLQYbLCN[a N �|N V e³TVXWRXY½J>\ V h>egLQJE�XNÊZgOMY V N�LMLQYbLIG`h>ógYXL�^gN/ZgOQY V N[LMLQYbLCLMYbk
N �<RXacN_p

� H(CLKJCFMLN�B%E�?+e<PMJ>h>JEõ¼R�ZUYbe V YbLÆOQN V e<OMLMYXLÐZ�YbOQd�e<N�kgRXLMN�J�R¬tÉLMN¹\`R_L V ó`RXacRX^`RXLÆ^gN�LQJ>LuPSN[acR�H�UF?FC#�%Eg�
�#C � U��@NªDFE%U�?�A�B%C�DFE�^gYÅ~ÆJ>\fe|�½Z`R_OSRÊ{µRXõ[N�O�RìRXa�YbLQPMOSRXmXN[aÄ^gN�e<PMJ>h>JEõ¼RUTV_WRXYÊ^gN�OMN V egOQLMYbLo^gY �g�
NoOSRXLuPSOQN¼RXa�N[\8PSYc^`RXL V ó`RXacRX^`RXL^gN�LQJ>LQPMN[acRc^gYcZgOMY V N�LMLQY�RX\`RXhEJ>LSR_^gYg�`N[\<d�egRX\8PSY/dfegNo{}N�OMOMRXacN�\|t
PSRXL V Yba�YªC%U�B%C�? ��H�B��JU(Q�Hª� e<PMJ>hEJ>õ¼R_aCtÉLMN�^gR�hEN[JEPMegOSR V Yb\gLQPSRX\8PSNr^gY�ZgLMN�eg^gY�LQJ>LuPSN[acR�^gNoRXOMdfegJñ�bYbL
��HF?JQ��|� V ej�MR�h>N�JEPMegOSRÊP¼�N�a egaÄacRXJ>YXO V egLuPSY�^gNcZ<OMY V N[LQLSRXa�N[\8PMY�dfegNcRXL V ógRXa�R_^`RXL�^gN�LMJ>LuPSN�a�R
e|PSJ>hEJ>õ[RX^`RXL+Z�N[hEYmHJCLKJC#MLN(B%E�?�p��#Yba�Y V YX\gLMN�d��e��N�\ V J>R�^`Rìk`RXJ �gRìe<PSJEh>JEõ¼RUTV_WRXY�^gNcOQN V egOMLQYbL[��RXLra�N
t
^<JQTVXWYXN[L�N�{}N
PSe`RX^gRXLoZ�N[hEY0H(CLKJCFMLN�B%E�?�ZgOMY�^gegõ�N[a k`R_Jñ�<Rì^<J>LQPMYbO_TV_WRXYgpC��h
sN[aÄ^<J>LMLQY�Y�HJCLK(CFMLN(B%E�?AsN
Z�YbOuP sR_�XN[hÆZ`RXOMR�PSY�^`RXL�RXL�Zgh>R_P]R_{}YXOMacRXL�^gNSy#\%2zi%l.\%2h1#LQegZ�YbOQPSRX^`RXL�Z�N[h>Y~ÆJ>\fe|�Up

��JE\<{}YbOMacRUTV_WRXY�ZgOQN V JELSR�LMYXkgOMN�YC\Ksega�N[OMY�^<N V ó`RXacRX^`RXL�^gN�LQJ>LQPMN[acR�J>\8�bY V R_^`RXL�ZUYXO�egayZgOQY_t
mXOSRXacR0sN�^gN��|JñP]RXh�JEacZ�YbOQP¬�RX\ V J�RÊZ`RXOMR�LQN V Yba�ZgOQN[N[\<^gN[O�R�e<PMJ>h>JEõ¼RUTV_WRXY�^gN�OQN V egOMLQYbL�^gY �g� ZUN�h>Y
Z<OMYbmbOMRXacR<pÊq³RXOSRì^gN[Lu�bN[\<^`RXO�RXL V R_egLSRXLo^gYbLrZUYX\fPMYbLr^gN V Yb\8PSN�\lTVXWRXY�N[a ega LMJELQPMN[acR<�³YXeBLMNu�MR<�
dfe`R_J>L�OMN V egOQLMYbL�^gY �g� N[LuP WRXY�PSN�\g^gYCLMegR V RXZ`R V J>^`R_^gN+e<PSJEh>JEõÆsR_�XN[hªN�LMmbY_P]RX^`R�Z�YbO�dfe`RXJEL�ZgOMY V N�LMLQYbL[�



ý��
sN\gN V N[LQL`sRXOQJ>Y�JE\g^gJE��JE^ge`RXhEJ>õ¼R_O¹YbL�^`RX^gYbLj^gN�e|PSJ>hEJ>õ[RUTVXWRXY�^gNOMN V egOQLMYbL��gZUYXOjZgOQY V N[LQLMY�Ybe�ZUYbO�PSJEZUYr^gN
Z<OMY V N[LQLMYgp � L^gRX^gYbL^gN�e<PMJ>hEJ>õ¼R�TVXWRXY�^gNoOMN V egOQLMYbL�{}YXOM\gN V N[a Z`R_O¬�RXa�N�PMOMYbL'Z`RXOMRcY�a�N[hEógYbOMRXacN�\8PSY
^<YbLCOMN V egOMLQYbL�^gYHLQJ>LuPSN[acR@a�R_J>L�N �<JEmbJ>^<YbL�ZUN�h>YbLCLQN[OQ��JE^gYbOMN�LC^gYbLCLMN�OQ��JQTV YbLc^<Nìe<aÿLMJ>LuPSN�a�R<��Ybe
R_J>\g^`R�dfe`R_h�Y@J>a�Z`R V PSY@^gN V RXOMm8R_L�^gNÊPSOMRXk`RXhEógY@LMYbk<OMN/N[LuPSN�L�LQN[Ou�|JE^gYbOQN[L[p¶�L�J>\<{}YXOMacRUTVXWYbN�L�^gN
e|PSJ>hEJ>õ[RUTVXWRXY�^gN�OMN V egOMLQYbL'LMN[Ou�bN�a PSRXa�kjsN�a Z`R_OSR�{}YbOM\<N V N�OZgRXO¬�RXa�N�PMOMYbL�NK�_RXhEJ>^`R_O�acY�^gN�h>YbL�p

� ZgOQN[N[\ V ógJ>a�N[\8PSY�J>\ V YbacZ<h>N�PMYo^gRoN[LuPSOQe<PSegOMRS?�A�B%C�DFECZ�N[hEY/�132546137b^gY[~ÆJ>\fe|�U�<OQN[^gegõ�R�m8RXacR
^<N+J>\<{}YbOQa�R�TVXWYbN�Lj{}YbOQ\gN V J>^`RXL#ZUN�h>YTHJCLKJC#MLN(B%E�?�� Z�YbO�sN�a \ WR_Y�J>a�ZUN�^gN�LQe`R�e<PSJEh>J>õ[RUTVXWR_Y�Z`RXOMR�R_PSJE\gmbJEO
YXLjYbk��QN�PSJñ�bYbL#^gN�egLQY�ZgOQYbZ�YbLQPMYbL[p��3J>a�Zgh>N�acN�\fPSRUTVXWR_Yr^<Y�HJCLK(CFMLN(B%E�? V Yb\8PMN[a�Zgh�RrYbL V RXacZ�YbL�\ WRXY
Z<OMN[N�\ V ógJE^gYbL�^`RKN[LuPSOQe<PSegOMR<�fYbeCLMNu�MR�dfe`R_\g^gY�LMN�ecZgOQN[N�\ V ógJ>a�N[\8PMY�{}YXO¹J>a�Zgh>N�acN�\8P]RX^gYXLl\gYS/�132546137 �
N�LQPSRXL�J>\<{}YbOQa�R�TVXWYbN�L�LMN[O WRXYcRXe<PSYXa�R_PMJ V RXacN�\8PSN�^<J>LMZ�Yb\gJEkgJ>hEJ>õ[RX^`RXLjZUN�h>Y[HJCLK(CFMLN(B%E�? p

�'aòN[LQPMeg^gY�^gN V RXLQY�RXZ<OMN[LQN[\8P]RcY�e<LMY�^<YáHJCLKJC#MLN(B%E�?ì\<Yca�Yb\gJñPSYbOMRXacN�\8PSY�^gYXLOQN V e<OMLMYXL^gY
�<� e<PSJEh>J>õ[RX^gYbL�Z�YbO�ega LMN�OQ��J>^gYXOj�Z`R V ógN_�<dfe`RX\g^<Y�N[LuPSN�sN'LMegk<acN
PSJ>^<Y�Ro^<JE{}N[OQN[\8PSN�L#JE\fPMN[\gLQJ>^`R_^gN[L
^<N V RXOQm8RXL�p¹��L�a�N[^<JQTVXWYXN[L#a�YbLuPSOSR_OSRXa dfegNKY�Z�N[O V N�\fPMe`RXhU^gNKe<PMJ>h>JEõ¼RUTV_WRXYr^gN+��q��A\gY�^<Yba�s- \gJ>Y�^gY
LQJ>LuPSN[acR;sN�LMegZ�N[OQJ>YbO�R�^gY�^gYba�s- \gJEY�^gYCegLQe�sRXOMJEYg�gN�a V Yb\ V YbOQ^³�RX\ V J�R V Yba Yc^gN�L V OMJEPMYCN[aÏ� ö|� ð �j� p

1¬(£�®W£�¯z°W�.±�. ¾   ¾ ¬(�µ± �'a�R+N
��PMN[\gL WRXY�^gN�LQPSN�PSOMRXk`RXhEógY�LMN�OMJ�R�R�J>a�Zgh>N�acN�\8P]RUTV_WRXY+^gYrZgOMN�N[\|t

V ó<J>a�N[\8PSY�^<YbL V R_acZ�YbLj�_RXõ�J>YbLj^`R�N[LuPSOQe<PSegOMRS?�A�B%C�DFE�\gY/�1323461378^<YI~ÆJ>\fe|�U�gZ�N[OMa�JEPMJ>\g^<Y�RXLQLMJEa R
R_acZghEJ�RUTV_WRXY�^`R�m8R_a�R�^gN�JE\<{}YbOMacRUTV_WYbN[L�{}YbOQ\gN V J>^`R_L�ZUN�h>YSHJC%KJCFMLN(B�E�?�Z`RXOMR�YbL�egLMYbL'a�N[\ V J>Yb\`R_^gYbL
R_\fPMN[OQJ>YbOQacN�\fPMNXp � HJC%KJCFMLN(B�E�?rN[LuP sRLQN[\g^<Y+RX^gN�d�egRX^gY+RXLÐ\gYbOQa�R_L�øµÊ�ù ø©1346132z\%7�Ó�a#Á|7;:»tMûÉ:»tp134#c�1
X´v , � vrq�~xZ V Yba RáG`\`RXhEJ>^`RX^<N+^gNo^<J>LMZ�Yb\gJEkgJ>hEJ>õ[R¬tzhEYìiR V Yba�e<\gJ>^`R_^gN�~ÍJE\fe|�Up��aòYbe|PSOMY�N[LuPSeg^<Y
^<N V RXLMY�dfegN�Z�Y|^<NrLQN[O'ZgOMYXZUYbLuPSY5sNoR�R¼�_RXh>J>RUTVXWRXY�NrZgOQYbZUYXLMJQTV_WRXYC^gN V YbOQOMN|TV_WYbN[L\`RC^gJ>LuPSOMJEkgegJuTVXWRXYC^gN
OQN V egOMLQYbL^<NIy#\%2zi%l.\%2h1#N[\8PSOQN�RXZ<h>J V RUTVXWYXN[L�N �<N V e<PSRX^`RXL\gY�\Kse V hEN[Y�^gN�LMN�OQ��J>^<YbOMN�L^gYª~ÍRXk�YbOSR_P`sYbOMJEY
^<YcIKN�Z`RXOuP]RXa�N[\8PSYC^gN�xz\<{}YXOMa~sR_PSJ V R�^`RC���lq���p
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b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�n.».�9rxa¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�n0»`�9rxa�¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�n0»`�9rxa�¶0vZac��i�f
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b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�n.».�9rxa¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�n0»`�9rxa�¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�n0»`�9rxa�¶0vZac��i�fb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶ezn.»`�9r`a9¶0v`a��Wi�fhÒh�`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�n0»`�9r`a9¶0vZafÆ�Ji�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶ez�n.»`�9r`a9¶0vxa��Wi�f�Òh�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\0n9X	|+\0��¶ez�n0»`�9r`a9¶0vZaf£�Si�f�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo�v6��nxYc��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo�v6��nxY�¶0vxa¯�Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶Zo�v6�9n`Y�¶0vZa¯�mi�f.fhÒb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo�v6��nxYc��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo�v6��nxY�¶0vxa¯�Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶Zo�v6�9n`Y�¶0vZa¯�mi�f.fhÒb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶Zo�v6�9nxY�¶0vZac��i�fhÒ��`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�ãÈ�JY0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶Zo�v6��nxY�¶9vZa�fÅ�4i�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶Zov6�9nxY�¶0vZa¯��i�fhÒW�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n0X}|+\`��¶Zo�v6��nxY�¶9vZa�fÆ�4i�f�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶�]eo.��r.X0dZw¯�mi�f¯Õ.Õ$b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶�]�o.��r.X9d6w�¶�vZa��Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�9\0n0X	|�\`��¶�]eo.��r0X0d6w�¶0vZac�b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶�]eo.��r.X0dZw¯�mi�f¯Õ.Õ$b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶�]�o.��r.X9d6w�¶�vZa��Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�9\0n0X	|�\`��¶�]eo.��r0X0d6w�¶0vZac�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶�]�o.��r.X9d6w�¶�vZa��Wi�fhÒh�`Y0\�]eo0a.��b���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶�]�o.��r0X0d6w�¶9vZa�fÅ�4i�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶�]6o.��r.X9d6w�¶9vZa��Wi�f�Òh�`Y0\�]eo0a.�Çb���]Zr`u	�¨ÈeÌ2|-j6µ`�ãÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶�]�o.��r0X0d6w�¶9vZa�fÅ�4i�f
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶.XZ�.��r.X0dZw¯�mi�f¯Õ.Õ$b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶.Xx�.��r.X9d6w�¶�vZa��Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�9\0n0X	|�\`��¶0XZ�.��r0X0d6w�¶0vZac�b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶.XZ�.��r.X0dZw¯�mi�f¯Õ.Õ$b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶.Xx�.��r.X9d6w�¶�vZa��Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�9\0n0X	|�\`��¶0XZ�.��r0X0d6w�¶0vZac�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶.Xx�.��r.X9d6w�¶�vZa��Wi�fhÒh�`Y0\�]eo0a.��b���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶.Xx�.��r0X0d6w�¶9vZa�fÅ�4i�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶.X`�.��r.X9d6w�¶9vZa��Wi�f�Òh�`Y0\�]eo0a.�Çb���]Zr`u	�¨ÈeÌ2|-j6µ`�ãÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶.Xx�.��r0X0d6w�¶9vZa�fÅ�4i�f
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�vZ^�v6o0�¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^�v6o0��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�vx^�v6o0��¶0vZac��i�fb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�vZ^�v6o0�¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^�v6o0��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�vx^�v6o0��¶0vZac��i�fêhé6í6õ b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶ez�vZ^�v6o9�9¶0v`a��Wi�fhÒh�`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^�v6o9�9¶0vZafÆ�Ji�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶ez�vZ^�v6o9�9¶0vxa��Wi�f�Òh�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\0n9X	|+\0��¶ez�vx^�v6o9�9¶0vZaf£�Si�f�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�vZ^0\�dZ�¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^.\�dZ��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�vx^.\�dZ��¶0vZac��i�fb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶ez�vZ^0\�dZ�¯��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^.\�dZ��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶ez�vx^.\�dZ��¶0vZac��i�fb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶ez�vZ^.\�dx�9¶0v`a��Wi�fhÒh�`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶ez�vx^.\�dx�9¶0vZafÆ�Ji�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶ez�vZ^.\�dx�9¶0vxa��Wi�f�Òh�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\0n9X	|+\0��¶ez�vx^.\�dx�9¶0vZaf£�Si�f�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo�v9]6^`o9n9r0v«�mi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo�v9]�^.o9n0r�v`¶0vZa¯�Wi�f�Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\0n9X	|+\.��¶Zo�v�]�^`o�n0r0v`¶�vb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo�v9]6^`o9n9r0v«�mi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo�v9]�^.o9n0r�v`¶0vZa¯�Wi�f�Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\0n9X	|+\.��¶Zo�v�]�^`o�n0r0v`¶�vb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶Zo�v9]�^`o�n0r0v0¶0vZa¯��i�fhÒ��`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo�v9]6^`o9n0r9v`¶0v`a�f£�Ji�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶Zov9]�^`o�n0r0v.¶0vZa¯��i�f�Ò��`Y0\�]eo0a.�cb���]Zr`u	�¨ÈeÌ2|-j6µ`�ãÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�0\0n0X2|+\`��¶xo�v9]6^`o9n0r9v`¶0vxa�fÆ�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo0��d0v6�c��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo0��d0v6��¶0vxa¯�Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶Zo9��d.vZ��¶0vZa¯�mi�f.fhÒb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo0��d0v6�c��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶xo0��d0v6��¶0vxa¯�Wi�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\9n0X	|Î\`��¶Zo9��d.vZ��¶0vZa¯�mi�f.fhÒb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶Zo9��d.v6��¶0vZac��i�fhÒ��`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�ãÈ�JY0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶Zo0��d0v6��¶9vZa�fÅ�4i�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶Zo���d.v6��¶0vZa¯��i�fhÒW�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n0X}|+\`��¶Zo0��d0v6��¶9vZa�fÆ�4i�f�
b.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo]���d.v6�c��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶Zo]6��d.v6��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶Zo]6��d.v6��¶0vZac��i�fb.b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u}|+\`��¶Zo]���d.v6�c��i�fcÕ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶Zo]6��d.v6��¶0vZac��i�f¯Õ.ÕOb~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n.�.\0n�X	|+\`��¶Zo]6��d.v6��¶0vZac��i�fb.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\.��¶Zo�]���d.vZ��¶0v`a��Wi�fhÒh�`Y0\�]eo0a.�Çb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶ez�u`��]6n}|+\`��¶Zo]6��d.vZ��¶0vZafÆ�Ji�f�b.b~Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X	|+\.��¶Zo�]���d.vZ��¶0vxa��Wi�f�Òh�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�åÈ�4Y0\9X0dxu9v.v`¶Z��vxn`^0u0¶x�0u9vZ��]ZXZY9n`�.\0n9X	|+\0��¶Zo]6��d.vZ��¶0vZaf£�Si�f�
b.b.bed6Y.��¶ZY9u`\�dxuxo0a0n`^0u��Wi�f¯Õ.ÕObed6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶ez�u`��]6n���i�f¯Õ.ÕObed6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶x�0u9vZ��]ZXZY�n`�.\9n0X��Wi�f.fhÒ��`Y0\�]eo0a.�Çb���]Zr`u	�OÈZd6Y.��¶ZY9u`\�dxuxo0a0n`^b.bed6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶ez�u`��]6n���i�fhÒW�`Y0\�]eo0a.�cb���]Zr`u	�OÈeÌ2|-j6µ`�äÈ�Ld6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶ez�u`��]6n�f£�Ji�f�b.bed6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶x�0u9vZ��]ZXxY9n`�0\0n0X���i�fhÒ��`Y0\�]eo0a.�cb���]Zr`u	�¨ÈeÌ2|-j6µ`�ãÈ�Ld6Y.��¶ZY9u`\�dxuxo0a0n`^0u0¶x�0u9vZ��]ZXZY9n0�.\0n9X�f£�Ji�f�
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