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��VY\(X \(Z^]b�o]b��oc=]dfoZ(X?V(X[gh\^]�noxs]��oT�X?Z^]bZY�2noTz] fk]bZ(] ] ` ]bZ(] ` \(X[Z(T���]1_`da]bc=joX ` ]bZY�h]bV joX \(Z^]b�k]d��oc joX
��������������� ��!"��#%$�!�� &��'� joTWVY\(Z(T��"n�r( jk]dV ]d\(Z^]�� rX[V�jo]*) #+�,���-#.��� �/��V(V^]*�oTWX[Z(]bZ(�2noT�]��k]dV(X[T�]�t4VYXDX?x \(Z[yX[V
g�r( �|X[TWV joX=�|Z^]bg2no��]bZ(TWjk]bjoX?V joT�0 X?Z(X?g2\(X[V?� ` c|ZYZ(X[VYf1cbgojoX[g"joc ]�\^Z(]bgoV10 X?Z[yX?g ` T�]bV[�NVYX[V(V ac|X[V X ` ��TWX[gh\^X?V[�
Z(X?V(fGX ` \^TW�d]bx}X[gh\(Xb��p#]bZ(]D]��b]d��T�jo]1_`ba]bc}jk]2�oT�X?Z^]bZY� n"Tz]�foZ(c|fGc|Vu\i]"�G]bfoZYX[VYX[gh\i]bx}c|V:] ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc
` cbxsfo�WX?\^] joc|V�] ` X?V(V(cbV�]bc|V�c|�43YX?\^cbV ]bc� TW�bc joT�VYf1cbgoT��oTW��T���]bjocbVNf1c|Z�nox V(X[Zu� T�joc|Z joX ���'�5� ��!"��#%$
!�� &��'� x�n"TW\^c�fGc|fono��]bZ5goc76&Z(]bV(TW������V(V(X?V
c|�%3YX \^c|V Z(X ` X[�GX[Z(]bx xD]bTWV5joX \(Z[yX[V xsTW�� acbX[V5joX&ZYX[�2noTWV(TY_`dac|X[V
X80 c|Z(]bx ]bgk]b�WT�V(]bjoc|V jonoZ(]bgh\^XUnox fGX[Z[r( c�j"c joX:9<; joTz]dV[�>=UVAZ(X?V(no� \i]bj"c|V&X?g ` c|gh\(Z^]bjocbVJj a]bc�VYnof1cbZY\^X
] jonk]bV ` c|g ` �WnoV acbX[V�T�x}f1cbZY\i]dg2\(X[V?�
?KfoZYT�x}X[T�Z(]joX?�z]bV rX �2noX�] gk]d\(noZ(X@��]=jk]bV T�gh\(X[Z^]G_`bac|X?V}X?gh\^Z(X
noVYn r]bZ(TWc|VUX c|�43YX?\^cbV�rXA0 nogojk]dxsX?g2\^]b��x}X[gh\(X�joT�0 X?Z(X?g2\(X fk]bZ(] c|�%3YX?\(c|V�]bc � TW�bc X foZ rX t ]bZYxD]<�[X[go]bjoc|V
�B? ` X[V(VYc|V�]�c|�%3YX \^c|V f"Z rX t4]bZ(xs]��?X[gk]bj"c|V V a]dc�joX?\(X[Z(x}T�go]bjoc|V fGX[�Wc�noVYn r]bZ(TWco��]bc�fk]dV(V(c��2noXd�:c|V
] ` X[V(VYc|V�]c|�43YX?\^cbV ]bc� TW�bc V a]bcfoZ(X?joc|x}T�gk]bgh\(X[x}X[gh\^XsjoT�ZYT��|TWjoc|V�f1X?��c|V�foZkrcbfoZ(TWc|V c|�43YX?\^cbV[�C��V(V(]
joTD0 X[Z(X?g#_` ]UX?gh\^Z(X&c|V
fk]bf rX[T�VFE�]d\(TW�|cHGdfk]bVYV(TW�bc4I j"XAnoV(nJr]bZ(TWc|V
X&cb�%3YX?\(c|V ` c|g"jonJ�J] ` c|gh\^Z^]dVY\^X?V��k]bVu\i]bgh\^X
T�gh\(X[Z(X?V(V(]bgh\^X[V?� p c|Z}X�K�X[x}fo�Wco�&gocbV(V^]�]bg r]b�WT�VYX�x}c|Vu\^Z^] �2noX c�fGX[ZMLk�'j"X TWg2\(X[ZYX[V(VYXjocbVsnoVYn r]bZYT�c|V
fGc|Z�nox joX?\(X[ZYxsTWgk]bjoc�cb�%3YX?\(c=]bc�� TW�|c fGc joX V(X?Z xsc joX?�z]bjoc f1cbZ noxs]���X?T joX�N �PORQ �=p c|Z�c|n�\^Z(c
�z]djoco� ]�fGc|fono��]bZ(TWjk]bjoX�joc|V cb�%3YX?\(c|V foZ rX t ]dZ(xs]��[X?gk]bjoc|VDV(X[�bnoX noxs] ��X?T'joXSN �PORQ �T?:� rX?x j"T�V(VYco�
goc|VYV^]�]bg r]b�WT�VYX�Z(X �|X[��]��2noX}]bV�jon"Z^]1_`dac|X[V�jk]bVN\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV�joX ���'�5� ��!A� ]bc � TW�bc�V a]bc ]b�W\^]bxsX?gh\^X
�d]bZ(T�r]d�|X?T�V�X �2noX X?VY\i]��d]bZYTz]b�oTW��TWjk]bjoX�V(X j"X?�|X�g a]bc=]df1X?gk]bVVU]bV foZYc|foZYT�X[jo]bjoX[V X?VY\(Z(n"\(noZ^]bTWV joX[Vu\^X?V
c|�%3YX \^c|V?� ` c|x}c}\^]bxs]bgJ�oc�X+jonoZ^]G_`ba]bc�\^cb\^]bT�V?�oxs]bVJ\i]bx�� rX[xWU]}]bjoX[Z[yX[g ` Tz]�joc|V ` �WT�X[gh\(X[V�]bc ������� ��! �
? V(X?�|nogojo] ` c|g ` ��noV a]bc�V(X �k]bVYX[T�]�gk]bV c|�oVYX[Zu�b]G_`bac|X?V ZYX[fGc|ZY\^]bjk]bV g"X[VY\(X=joc ` nox}X[gh\^c�X �2noX goc|V
��X �d]bx ] ] ` Z(X[j"TW\i]dZU�2noXD]dV ` ]bZ(] ` \(X[Z[r( VY\(T ` ]dVNfk]bZY\(T ` no�z]bZYX[VUjo]bV ` ]bZY�h]bVNjoX \^Z(]b�k]b���oc joX ���'�5� ��!"��#%$
!�� &��'� ]bcN��T �|c+V a]bc"� f"Z(cF�d]F�bX[�WxsX?g2\(Xb��]b�W\^]bx}X[gh\^XJjoX?f1X?gojoX?g2\(X[V jk]+go]d\^noZYX��[]�joc ` cbg2\(X rnojoc�]bc�� TW�|c
X[x X�K�T��oTu_`ba]bc"�S? ` Z(X[j"TW\i]dxsc|V �2noX�]bVX0 cbZY\^X?V ` c|ZYZ(X[��]1_`bacbX[V \^X?xsfGc|Z^]dT�V[��cb�oV(X?ZY�d]bjk]bV�gocbV}ZYX[�|TWVY\(Z(c|V
joX ] ` X[VYV(c ]bgk]b�WT�V(]bjoc|V�goc=foZ(X?V(X[gh\(X�X?VY\(nojoco� Z(X?V(no� \i]bx jk]�V(TWg ` ZYc|goT���]1_`da]bc�X[gh\(Z(X c ` c|gh\(X#rnojoc=]bc
� TW�bc�X ]bV ` ]bZ(] ` \(X[Z[r( VY\(T ` ]bV�joX VYX[nw] ` X?V(V(c"�Y6A]bVYX�]bj"c|VsX?x goc|VYV^]bVs]bg r]b�WT�VYX[V[� ]bfoZYX[VYX[gh\i]bx}c|V}nox
x}c�joX?��c�fk]bZ^]��|X[Z(]1_`ba]bc j"X ` ]bZY�h]bVAj"X:\^Z(]b�k]b���oc joX �������Z���'�5� ��!"��#%$�!�� &��'� �2noXUT�g ` c|ZYf1c|Z(] joT �|X[ZYV(c|V
Z(X?V(no� \i]bj"c|V joX�goc|V(V(] ` ]bZ^] ` \^X?Z(T���]1_`da]bco�
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�F�oTWV�&c|Z���V �"c� V�] �oT�X?Z^]bZ ` ����0 c|Z:\ �oX ` �k]bZ^] ` \^X?Z(T���]d\(T�c|g c�0 �������A���'��� ��!"��#%$ !�� &��'� ` cbg2\(X[gh\�joX t
��T �|X?Z(X[j cF�|X[Z'\��oX��4g2\(X[ZYgoX?\[���F�oTWV �oTWX[Z(]bZ ` ��� ` c|goVYT�Vu\^V:cbg \��"Z(X[X joT��1X[ZYX[gh\:�bZ^]bg2no��]bZ'�WX?�bX[��V?� ` c|Z(ZYX t
V(fGc|goj"T�go�+\^c�\(Z^]bg"V10 X[ZYV[��V(X[VYV(TWc|goVA]dgoj ` �WT�X?g2\(V[� Z(X?V(fGX ` \(TW�bX[���b� ~'VYT�go�+\��oTWV �oTWX[Z(]bZ ` ����&X ` �k]bZ(] ` \(X[Zut
T�?X
\��oX ] `?` X?V(V(X?V \(c'�WTW�|X#VY\^ZYX�]bx}T�g"��cb�%3YX ` \^V[���F�oX[VYX&c|�43YX ` \(V5Z(X ` X[T �|X[j�cF�|X[Z5\��"Z(X[X x}T��W��T�cbg'ZYX[�2noX[Vu\^V?�
V(fo]bgogoTWgo�+]:9�;�t4jo]�� f1X?Z(TWc�j�� =UnoZ LkgojoTWgo�|V�VYnofofGc|ZY\�\� c�TWxsfGc|Zu\i]bgh\ ` c|g ` ��noVYT�c|goV?�
�#TWZ(Vu\��� X�V1�oc�
\��o]d\�\��oX gk]�\^noZYX�c<0�TWg2\(X[Z(] ` \(T�c|goV#�1X \�&X?X[g noVYX[ZYV&]bg"j}cb�%3YX ` \^V T�V 0 nogojo]bxsX?gh\i]b�W����joT��1X[ZYX[gh\ 0 c|Z
��T �|X
�|X?Z(VYnoVUVY\(c|Z(X?j�c|�%3YX ` \(V[� ? `?` X[VYV(X?VU\^cDVu\^c|ZYX[j c|�%3YX ` \^VN]dZ(X�� � ���A&��-������# �� �"X[Z(X[]bVU] `[` X?V(VYX[VU\^c}��T �|X
c|�%3YX ` \(V�]bZ(Xd�
foZ(X?joc|x}T�gk]dg2\(X[���|�! �"$# �&%��7&���������# �'�F�oT�V Z(X?�bX[ZYV^]b�Ac<0�] ` \(TW�|X Gdfk]bVYV(T �|X ZYc|��X?V c�0 noVYX[ZYV
]bgoj c|�%3YX ` \(V��WX�]bjoVU\(c TWgh\^X[ZYX[Vu\^T�g"� ` c|gh\^Z(]bVY\(V[�s�0cbZUT�goVu\i]bg ` Xb� c|noZ�]dgk]b��� VYT�VNnogoj"X[Z(V ` c|ZYX[V ])(�TWf 0zt
��T��bX+foZ(c<Lk��X:0 c|Z�noV(X?ZUT�gh\^X?Z(X?VY\UTWg�]}�|TW�bX[g��WTW�|X+c|�%3YX ` \[�* �oT ` ��T�V \^cs�1X ` c|gh\^Z(]bVY\(X[j�\(cs\��"X ` ��]bV(VYT `
(�T�f�0zt4��T��bX�fGc|fon"�z]bZYTW\���c<0JfoZ(X t4Vu\^c|ZYX[j cb�%3YX ` \^V[� ?'��VYco� cbnoZ+]bgk]b����VYT�V�Z(X �|X[]b� \ �k]d\+\^Z(]bgoV10 X?Z��WX[go�d\��oV
]bZYX �"T�� �o���s�d]bZYTz]b�"��X�]bgoj \ �k]d\ \��oTWVJ�b]dZ(Tz]d�oT��WTW\���T�V jon"X+g"cb\�c|go���s\^c�\��oX�Vu\^Z(n ` \^n"Z^]b��foZYc|fGX[ZY\(T�X?V�c<0
\��"X'c|�43YX ` \(V[� ��T��bXJ\^cb\^]b�oVYT�[X�c|Z ��X?go�b\ ���h�on"\&]b��VYco�|\^c�\��"X'Vu\^T ` �2TWgoX[VYV c�0 ` �WT�X[gh\(V \(c ]�fk]bZu\^T ` no��]bZ
��T �|X
c|�%3YX ` \[�,+�X ` c|goj�� �k]bVYX[j�c|g c|�oVYX[Zu�b]�\^T�cbgoV-&XsxD]bj"Xb�.&X ` c|gR3YX ` \(noZ(X}\��k]�\+\ �oX}fk]bZY\(T ` no�z]bZ ` �o]bZut
] ` \^X[ZYT�Vu\^T ` V'c<0 ��TW�bX�x}X[j"Tz]}] `[` X[V(V� c|Z�� �Wch]bjoV:]bZ(X+��T��bX?��� \^cs�1X �oT����o��� joX?f1X?gojoX?g2\�cbg \��"X gk]d\(noZ(X
c�0 \��oX���T �|X c|�43YX ` \��GX[T�g"�] `?` X?V(V(X?j����4g c|noZ�VY\(noj/�b� \��"T�V�joX[fGX[g"joX[g ` XDTWV ` ��X[]bZ70 Z(c|x \��oX}VY\(Z(c|go�
\^X?xsfGc|Z(]b� ` c|Z(ZYX[��]d\^TWc|goV� X c|�oVYX[ZY�bX[j T�g�\ �oX�\^Z(] ` X?V[�0 �oT ` �1 X}]d\(\(Z(TW�on"\^X+\^c \ �oX V�� g ` �oZYc|goT��[T�g"�
T�x}fk] ` \ c�0��WTW�|X ` cbg2\(X[gh\Acbg ] `?` X[VYV ` �k]bZ(] ` \(X[ZYT�VY\(T ` V[� 6A]bVYX[jsc|gDc|n"Z&]bgo]b��� V(TWV[�2&X'foZ(X?V(X?g2\J]+x}c�j"X[�
0 c|ZJ�WTW�|XNx}X[j"Tz]3 c|Z4�2��c|]bj �|X[goX?Z^]d\(T�c|g \ �k]d\�T�g ` c|Z(fGc|Z(]d\^X?VJxD]bg��Dc�0#cbnoZFLkgojoTWgo�|V[�
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? SUX[n"V[�"fGX[��]bV c|f1cbZY\^n"goT�jk]djoX[V � n"X:�|X?x�x}X:foZYc|f1cbZ ` TWc|gk]bg"joc X'f1c|Z V(nk]�foZ(X?V(X[g _` ] X[x \^c joc|V
c|V x}c|xsX?gh\^c|VJjoX�x}T�gJ�o] ��TWjk]"�

? xsX?noV fk]bTWV[�"����T�]bgoX�X���noT�� ?:gh\dycbgoT�co��f1X?��c TW��T�x}TW\^]bjocqX ` c|g"VY\i]dg2\(Xw]dxsc|Z?� ?'�|Z^]djoX�_` c
]bV cbZ^]1_`dac|X[VsX�f1X _` c�joX?V ` no��fk]dV f1X?�z]bVD]bnoV[yX[g ` Tz]bV?� p#]b��]F� Z(]bV g a]bc V a]bc�VYn L ` T�X[gh\(X[V fk]bZ(] X�K�foZYX[V t
V^]dZsx}X[n ` ]bZYT�gJ�oc"�&Z(X?V(fGX[T \^c X �|Z^]�\^T�j a]bc=f1c|Z �bc ` yX[V[� ?:c SN]bgoTW��co� fGc|Z}\(c|Z(go]bZ}] � T�jk]=\ a]bc�]b�WX t
�|ZYXDX TWg2\(X[ZYX[V(V(]bgh\^Xd�*?:�|Z(]bjoX�_` c f1cbZ�VYX[nq]bx}c|Z[� X[g ` c|Z^]R3(]dxsX?g2\(co� ` c|xsfo]bgJ�oX?Z(T�VYxsc XDfk] ` T�yX?g ` T�]"�
?:�bZ^]bjoX _` c�\^]bx�� rX?x fGc|ZDV(]b�1X?Z ` c|x}foZYX[X[g"joX[Z X�ZYX[VYf1X?TW\i]dZ xsX?n{\^Z(]b�k]b���oco�Jx}T�gJ�k]dVDjoX ` T�V ac|X[V X
x}T�gJ�k]dV ]bnoV[yX?g ` T�]bV[�

? x}X[n c|ZYT�X[gh\^]bjoc|Z?���UTWZ(�or( ��TWcS?:�WxsX?T�jk]"��x}T�gJ�k]��|Z(]d\^TWj a]bc�fGc|Z V(X?n T�g ` X[gh\^T �|c ` c|g"VY\i]dg2\(X�X
fGX[�z]sc|Z(TWX[gh\i]1_`da]bco� ?:c foZYc�0 X[VYV(c|Z7? �[X?Z 6&X[Vu\i]�� Z(c|V?��jk]��� ���  #�� #+������������� � ��fGX[��]sc|ZYT�X?g2\^]1_`ba]dco�7?:c
foZYc�0 X[VYV(c|Z"!�]b�bgoX[Z
� X[TWZ^]$#bZ?�W�df1cbZ \^]bx�� rX?x \(X[Z fk]bZY\(T ` T�fk]bj"c�j"cUjoX[VYX[gh�|cb�W� T�x}X[gh\^c:joX[Vu\^X&\(Z^]b�k]d��oc
Xb�GfoZYT�g ` T�fk]b�WxsX?gh\^Xb�kfGc|Z�xsX�]bn�K�TW��Tz]dZ ] ` cbxsfoZYX[X?gojoX[Z'�2noX x�n"jk]bg#_` ]bV'\^]bx�� rX?xKV a]bcsgoX ` X[V(Vor]bZ(T�]bV[�
� Z^]b�k]d��k]bZ ` c|x X[VY\(X[Vsf1X?V(�2noT�V(]bjoc|ZYX[V�0 cbT�n"x f"Z(TW� TW� rX[�bT�c fk]bZ(] x}T�x�� � X[g �oc�fGc|ZsX?��X?VD�|Z(]bgojoX
]bjox}T�Z(]1_`ba]dco�

?{x}X[n�TWZ(x a]bco�R?:joZYTz]bg"c�� X[�Wc|V(c"�|f1X?�z] ` c|x}fk]bgJ�"Tz]'X xscbxsX?g2\(c|V#j"X&joX?V ` cbg2\(Z^]1_`da]bco� ?&%�c joZ(TW�|c
6A]bZYZ^]"�.?:joZYTz]bgoc�l}rX?V^]bZ?� �#�Fr]d� T�]"� � ]bV(VYgoT�X26&X[g�r( ` TWco��fGX[��] ]bx}T��]djoXb�'� c ` yX[VNV(X \(c|Z(gk]dZ^]bx�xsTWgJ�k]
V(X?�|nogojo] 0 ]bx r( �WTz]"� � X[nm]b�|Z(]bjoX ` T�x}X[gh\^c f1X?�z] ` cbxsfoZYX[X?goV a]bc"�U]bn�K�r( ��T�c X f1X?��c|V x}c|x}X[gh\^cbVD\ a]bc
]b�|Z(]bj r]d�bX[TWV'�2noXd�1VYX[xPjUrn"� T�jk]��0\(c|Z(go]bZ^]bx�cs\^Z(]b�k]b���oc}xD]bTWVJV(nk]��bXb�Z?:�|Z(]bjoX�_` cDX?V(fGX ` T�]b��x}X[gh\(X ]bc
% c�joZYT��|c 6A]bZYZ^]:fGc|Z V(X?n}TWgh\^X[ZYX[VYV(XAXAfGc|Z V(nk]N] 3Ynojk]:X?V(V(X?g ` T�]b�"g"c:\^Z(]b�k]b���oc:joX&xsTWgJ�k]'j"T�V(VYX[Zu\i]1_`da]bco�
?-\^c joc|VNcbV ` c|��X?�h]bVNjoc��5]b�Gc|Z^]�\0rc|ZYT�c �)( �,O+�5� & ��j"c SUX?fk]bZu\i]bx}X[gh\^c joXsl&T�yX[g ` Tz] jk]�l&c|x}fon"\^]1_`ba]bc
jk]�~:�
� v �kfGc|ZA\(c|Z(gk]dZ(X[x ]b�|Z^]dj r]d�|X?��X�joTW�bX[ZY\(T�joc c ` cbg2�1r( ��TWc�joTFr]bZYT�co�

?:�|Z(]bjoX _` c�]bc|V �Ar]dZ(T�cbV
]bg ycbgoT�x}c|V foZ(c�LoV(V(TWc|gk]bTWV �2noX LJ�[X[Z(]bx c|V
Z(X?�|T�Vu\^ZYc|V#jk]dV ` ]bZY�h]bV
j"XJ] ` X?V(VYc
n"\(T���T���]bjo]bV goX[Vu\^X \(Z^]b�k]d��oco�0VYX[x�c|V:�2nk]bTWV:c x}X[VYxscsf1c joX?Z(Tz]�g a]bcs\^X[Z'V(TWjocDZYX�]b�WT��]djoco�!+�nk] ` c|g�t
\^ZYT��on"TY_`ba]dcX0 c|T�T�g"X[VY\(T�xwr]d�|X?���

?:�|Z(]bjoX _` c�\i]bx�� rX[xK]bcsl+*'p-, f1X?��c}]bfGc|T�cXLkgo]bg ` X?T�ZYco�
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	�� �2�>�@?��A!	B#� 	C� ��D ����� ' ����� ��!"��#%$E3 � &��'� �F� �2� �C� � 	G�'	H�G� � � �� � & lA]bxs]bjk]�joX � Z(]bgoVM0 X[Z[yX?g ` T�] ���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� & ;� �P9 lA]bxs]bjk]�joX3+�X[VYV a]bc �+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� & ;� � � lA]bxs]bjk]�joX l&��TWX[gh\^XP�+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� &*I
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 >Q , �R � & *:]d\(noZ(X@��]�jk]}lA]bZ(�|]�j"X � Z^]d�k]b��"c �+���+�����+�+���+���+�+���+�����+���+�+���+��� 9 &R �P9 ��VY\i]�\Fr( Vu\^T ` ]bVJX �4g 0 c|ZYxD]G_`bac|X?V 6 r]bV(T ` ]bV VYc|�oZ(X�c|VTS�T�VY\krc|Z(T ` c|V&joX:? ` X?V(VYc �+�+���+��� 9 9R � � lA]bZ^] ` \^X?Z�r( VY\^T ` ]bVJjo]slA]dxD]bjo]�j"X � Z^]dgoV10 X?Z[yX[g ` Tz] ���+���+�+���+�����+���+�+���+��� 9 �R � � � & * rnoxsX?Z(c joX � Z^]bg"V10 X[Z[yX[g ` Tz]bV:l&c|g ` c|Z(ZYX[gh\^X?V:�+���+�+���+�����+���+�+���+��� 9 RR � � � 9 � X[x}fGc}X?gh\^Z(X�]bV�l �oX?�h]bjk]dV'joX � Z^]bg"V10 X[Z[yX[g ` Tz]bV:l&c|goVYX ` n"\^T �b]dV��+�+���+��� 9+UR � � � � SUTWVY\(Z(T��"noTY_`da]bc�jk]�SUnoZ(]1_`ba]bc�jk]dV � Z^]dgoV10 X?Z[yX[g ` Tz]dV �+���+�����+���+�+���+��� 9 IR � � � R �5]bZY�|noZ(]�j"X 6&]bgojk]�~�\(T��WT��]djk] fGX[�z]dV � Z(]bgoV10 X?Z[yX?g ` T�]bV:�+�����+���+�+���+��� �+)R � R lA]bZ^] ` \^X?Z�r( VY\^T ` ]bVJjo]slA]dxD]bjo]�j"X3+ X[V(V a]bc �����+�+���+���+�+���+�����+���+�+���+��� �B&R � R � & * rnoxsX?Z(c joX�+�X?V(V ac|X[V �+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� �B&R � R � 9 SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYX joX � Z^]bg"V10 X[Z[yX[g ` Tz] �+���+�����+���+�+���+��� �+�R � R � � SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYZAZ ?A\(TW�|c �+���+���+�+���+�����+���+�+���+��� �+�R � R � R * rnoxsX?Z(c joX � Z^]bg"V10 X[Z[yX[g ` Tz]bV�fGc|Z +�X[VYV a]bc����+���+�+���+�����+���+�+���+��� �05R � R � 5 � X[x}fGcsX?g2\(Z(X�]bV:l �oX[�h]djk]bV�joX�� Z^]dgoV10 X?Z[yX[g ` Tz]dVUl&c|g"V(X ` n"\^T �d]bV:joX?gh\^Z(c}joXn"xD] x}X[V(xs]�+�X?V(V a]dc �+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� �05R � 5 lA]bZ^] ` \^X?Z�r( VY\^T ` ]bVJjo]slA]dxD]bjo]�j"X l&�WT�X?g2\(X������+�+���+���+�+���+�����+���+�+���+��� �+[R � 5 � & SUTWVY\(Z(T��"noTY_`da]bc � c|f1cb�Frc|�|T ` ] X v X[c|�bZkr]<L ` ] joc|V'l&��TWX[gh\^X?V �����+���+�+���+��� �+[R � 5 � 9 * rnoxsX?Z(c joX�l&�WT�X[gh\(X[V'l&c|g ` c|Z(ZYX[gh\^X?V �+�+���+���+�+���+�����+���+�+���+��� � UR � 5 � � � X[x}fGc}X?gh\^Z(X�]bV�l �oX?�h]bjk]dV'joX�l&�WT�X[gh\(X[V'l&c|goVYX ` n�\^TW�bc|V ���+���+�+���+��� R )R � 5 � R SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYX joX�+�X?V(V a]bc �+���+�+���+�����+���+�+���+��� R 9R � 5 � 5 SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYZAZ �4gk]�\^TW�bc ���+���+�+���+�����+���+�+���+��� R �R � 5 � [ p X[ZMLk�5joX �4g2\(X[ZYX[V(VYX jocbV:l&�WT�X?g2\(X[V������+�+���+���+�+���+�����+���+�+���+��� R+R
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	5 � & *:]d\(noZ(X@��]�jk]}lA]bZ(�|]�j"X � Z^]d�k]b��"c �+���+�����+�+���+���+�+���+�����+���+�+���+��� R [5 �P9 lA]bxs]bjk]�joX � Z(]bgoVM0 X[Z[yX?g ` T�] ���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R U5 �P9�� & SUTWVY\(Z(T��"noTY_`da]bc�jk]�SUnoZ(]1_`ba]bc�jk]dV � Z^]dgoV10 X?Z[yX[g ` Tz]dV �+���+�����+���+�+���+��� R U5 � � lA]bxs]bjk]�joX3+�X[VYV a]bc �+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R U5 � � � & * rnoxsX?Z(c joX�+�X?V(V ac|X[V �+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R U5 � � � 9 SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYZAZ ?A\(TW�|c �+���+���+�+���+�����+���+�+���+��� R ;5 � � � � * rnoxsX?Z(c joX � Z^]bg"V10 X[Z[yX[g ` Tz]bV�fGc|Z +�X[VYV a]bc����+���+�+���+�����+���+�+���+��� R I5 � R lA]bxs]bjk]�joX l&��TWX[gh\^XP�+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R I5 � R � & * rnoxsX?Z(c joX�l&�WT�X[gh\(X[V'l&c|g ` c|Z(ZYX[gh\^X?V �+�+���+���+�+���+�����+���+�+���+��� R I5 � R � 9 � X[x}fGc}X?gh\^Z(X�]bV�l �oX?�h]bjk]dV'joX�l&�WT�X[gh\(X[V'l&c|goVYX ` n�\^TW�bc|V ���+���+�+���+��� 5�&5 � R � � SUTWVY\(Z(T��"noTY_`da]bc�joc}p X?Z�r( c�jocWVYZAZ �4gk]�\^TW�bc ���+���+�+���+�����+���+�+���+��� 5 �5 � R � R p X[ZMLk�5joX �4g2\(X[ZYX[V(VYX jocbV:l&�WT�X?g2\(X[V������+�+���+���+�+���+�����+���+�+���+��� 5 �
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� � & %�X?�z]1_`da]bc�X?g2\(Z(X ]bV�]d\^T ��TWjk]bjoX?V joc ` ��TWX[gh\^X XDc|V�fGX[Z[r( c�j"c|V VYX-X=VYZAZ jk]\(Z^]bg"Vut
0 X[Z[yX[g ` Tz] X�jk] V(X[VYV a]bc"���+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� & ;

R � & SUT�Vu\^Z(TW�onoTu_`ba]bc�xs]bZ(�|TWgk]b��jocsgUrnox}X[Z(csjoX�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV ` c|g ` c|ZYZ(X[gh\(X[V�]bVYV(c ` Tz]djk]bV]bc ` c|gh\(X#rnojoc}]bc � TW�bc�+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 9 RR �P9 l&c|x}f1c|Zu\i]bx}X[gh\(c&\^X?xsfGc|Z^]d�bjocJg:rnox}X[ZYcJjoX
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` cbg ` c|ZYZ(X?g2\(X[V?������������ E��1I �]bV(VYc ` Tz]bjo]bV ]bc|V c|�%3YX \^c|V�]bc � TW�bcP���+���+�����+�+���+���+�+���+�����+���+�+���+��� 9 5R � � l&c|x}f1c|Zu\i]bx}X[gh\(c&\^X?xsfGc|Z^]d�bjocJg:rnox}X[ZYcJjoX
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` cbg ` c|ZYZ(X?g2\(X[V?������������ E��1I �]bV(VYc ` Tz]bjo]bV ]bc|V c|�%3YX \^c|V foZ rX t4]bZ(xs]��[X?gk]bjocbV����+�+���+���+�+���+�����+���+�+���+��� 9 [R � R l&c|x}fo��X?xsX?g2\(c�jk]�joTWVY\(Z(T��"noTY_`da]bc+] ` nox no�z]d\(TW�d]Ujoc �'��� X[gh\^ZYX'\^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` c|goVYX t
` n"\(TW�d]bV����+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 9+UR � 5 l&c|x}f1c|Zu\i]bx}X[gh\(c�\^X[x}fGc|Z^]b�1joc �'��� X[gh\^ZYX�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV ` c|goV(X ` n"\(TW�d]bV �+���+��� 9�;R � [ SUT�Vu\^Z(TW�onoTu_`ba]bcNxs]bZ(�bT�gk]b�"jk]�jon"Z^]1_`da]bc jk]dV \^Z(]bgoVM0 X[Z[yX?g ` T�]bV ]bV(VYc ` Tz]bjk]dV&]bc ` c|gh\(X#rnojoc]bc � TW�|c ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 9 IR � U SUT�Vu\^Z(TW�onoTu_`ba]bc�jo]���]bZ(�bnoZ^]�joX��k]dgojk]�x�rX?joTz]�n"\(T��WT��]djk] �+�+���+�����+���+�+���+��� �B&R � ; l&c|x}f1c|Zu\i]bx}X[gh\(c \(X[x}f1c|Z(]b� jk] ��]bZ(�|n"Z^]�j"X�k]bg"jk] \^cb\^]b� n"\^TW��T���]bjk]=fGc|Z}\(Z^]bg"Vut
0 X[Z[yX[g ` Tz]bV�]bVYV(c ` Tz]djk]bV ] c|�%3YX \^c|V']bc � TW�|c �����+�+���+���+�+���+�����+���+�+���+��� � 9R � I %�X?�z]1_`da]bc X[gh\(Z(X+c}g:rn"xsX?Z(c joX�V(X?V(V ac|X[V'joT�Vu\^T�gh\^]bVJT�joX?gh\^T�L ` ]bjk]dV�g"c �  $ joX+] ` X[V(VYc ]c|�%3YX \^c|V�]bc � TW�bcsX������������+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� � 9R � &*) %�X?�z]1_`da]bc X[gh\(Z(X+c}g:rn"xsX?Z(c joX�V(X?V(V ac|X[V'joT�Vu\^T�gh\^]bVJT�joX?gh\^T�L ` ]bjk]dV�g"c �  $ joX+] ` X[V(VYc ]c|�%3YX \^c|V foZ rX t ]dZ(xs]��[X?gk]bjoc|VJX�������� �+���+�����+�+���+���+�+���+�����+���+�+���+��� �+�R � &+& SUT�Vu\^Z(TW�onoTu_`ba]bc xD]bZY�|T�go]b�Rjoc|V5f1X?Z�r( c�jocbV VYX=joX
\(Z^]bg"V10 X[Z[yX[g ` Tz] ]bVYV(c ` Tz]djoc|V5]bc ` c|gh\^X rnoj"c]bc � TW�|c ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� � RR � & 9 S'TWVY\^cb�|Z^]bxs] jk]�jonoZ(]1_`ba]dc}j"c � P ��#����'��!�� joc|V ` ��T�X?gh\^X[V �+�+���+�����+���+�+���+��� � RR � &*� SUT�Vu\^Z(TW�onoTu_`ba]bc xs]bZ(�|TWgk]b��jocgUrnoxsX?Z(c joXD\^Z(]bgoVM0 X[Z[yX?g ` T�]bV�joX?gh\^Z(c j"XDnoxs]x}X[V(xs]V(X?V(V a]dc ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� �05R � & R SUT�Vu\^Z(TW�onoTu_`ba]bc xs]bZY�|T�gk]d� joc �'��� joX�\^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` c|g"V(X ` n"\^T �d]bV�joX[gh\^ZYcjoX�noxs]xsX?V(xs]�V(X?V(V a]dc �+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� �+[R � &65 SUTW�bX[Z(VYT�jk]djoXNjk] f1cbfono�z]G_`ba]bc�joX ` �WT�X?g2\(X[V �����+�+���+���+�+���+�����+���+�+���+��� � UR � &*[ SUT�Vu\^Z(TW�onoTu_`ba]bc�jo]bVJ\^Z^]dgoV10 X?Z[yX[g ` Tz]dV�fGX[�Wc|VJfk]"r( V(X?V�+���+���+�+���+�����+���+�+���+��� � ;R � & U{SUT�Vu\^Z(TW�onoTu_`ba]bc�xD]bZY�|T�go]b�1j"c}g:rn"xsX?Z(c joX ` ��T�X?gh\^X[V ]�\^TW�bc|V ] ` X[V(V(]bgojoc ���'�5� ��!A� ]bc�� TW�bc � ;R � & ; l&c|x}f1c|Zu\i]bx}X[gh\(c�\(X[x}f1c|Z(]b��joc gUrnoxsX?Z(c�joX ` ��TWX[gh\^X?V ]d\(TW�bc|V ] ` X[VYV^]bg"joc ���'�5� ��!A�]bc � TW�|c ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� �+IR � &*I l&c|x}f1c|Zu\i]bx}X[gh\(c \^X?xsfGc|Z(]b� joc gUrnox}X[Z(c joX ` ��T�X?gh\^X[V�]d\^T �|c|V ] ` X?V(V^]dgojoc=c|�%3YX \^c|VfoZ rX t ]bZYxD]<�[X[go]bjoc|V ���+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R )R �P9 ) �knog#_`ba]dc}j"X�]dn"\^cdt ` c|ZYZ(X?�z]1_`da]bc joc�gUrnox}X[Z(c�joX ` ��T�X?gh\^X[V ]�\^TW�bc|V�]bc���c|g"�|c joc \^X?xsfGc R &R �P9 & l&c|x}fo��X?xsX?g2\(c�jo]�joTWVY\^ZYT��on"TY_`ba]dc ] ` nox�no��]d\^T �d]�j"c�\^X?xsfGc j"X ` cbZ(Z(TWjoc+X[gh\^ZYXN]bV ` �oX t�h]bjk]dVJjoX ` ��TWX[gh\^X?V ` c|goVYX ` n"\^T �|c|V ���+���+�����+�+���+���+�+���+�����+���+�+���+��� R &R �P9 9 l&c|x}f1c|Zu\i]bx}X[gh\(c�\^X?xsfGc|Z(]b�0joc �'��� joX ` ��TWX[gh\^X?V ` c|goV(X ` n"\(TW�bc|V�] ` X?V(V^]dgojoc ���'�5� ��!A�]bc � TW�|c ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R 9R �P9 � SUT�Vu\^Z(TW�onoTu_`ba]bc�xs]bZY�|T�gk]d�1joc}fGX[Z[r( c�j"c;VYX joX�V(X[VYV a]bc��+���+�+���+�����+���+�+���+��� R �R �P9 R SUT�Vu\^Z(TW�onoTu_`ba]bc�xs]bZY�|T�gk]d�1joc}fGX[Z[r( c�j"c;VYZAZ T�gk]�\^TW�bc �+���+�+���+�����+���+�+���+��� R+RR �P9 5 p X?Z1Lk��joX+T�gh\(X[Z(X?V(VYX�joc ` ��T�X?gh\^X �+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R 5



[
5 � & SUT�Vu\^Z(TW�onoTu_`ba]bc}xD]dZ(�|TWgk]b��jk]Dj"noZ^]1_`da]bc jk]bV'\^Z^]dgoV10 X?Z[yX[g ` Tz]dVUT�goj"TW� T�jono]bT�V�]bVYV(c ` Tz]djk]bV]bc ` c|gh\(X#rnojoc}]bc � TW�bc�+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R U5 �P9 %�X?�z]1_`da]bc X[gh\(Z(X+c}g:rn"xsX?Z(c joX�V(X?V(V ac|X[V'joT�Vu\^T�gh\^]bVJT�joX?gh\^T�L ` ]bjk]dV�X�������� �+�+���+��� R ;5 � � SUT�Vu\^Z(TW�onoTu_`ba]bc�xs]bZY�|T�gk]d�1jk]�jonoZ(]1_`ba]dc}j"c � P ��#����'��!�� jocbV ` ��TWX[gh\^X?VJ���+���+�+���+��� R ;5 � R SUT�Vu\^Z(TW�onoTu_`ba]bc�] ` nox�no��]d\^T �b]Jjoc'gUrnox}X[Z(c'joX \(Z^]bg"V10 X[Z[yX[g ` Tz]bV joX[gh\(Z(cUjoX noxs]'x}X[V(xs]V(X?V(V a]dc ���+���+�+�����+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� R I5 � 5 SUT�Vu\^Z(TW�onoTu_`ba]bc�xD]bZY�|T�go]b��j"c g:rn"xsX?Z(c joX ` �WT�X?g2\(X[V ` c|g ` cbZ(Z(X?gh\^X[V�]bVYV(c ` Tz]djoc|V=]bc

` c|gh\(X#rnojoc}]bc � TW�bc ���+���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 5 )5 � [ l&c|x}f1c|Zu\i]bx}X[gh\(cA\^X[x}fGc|Z^]b�bjoc gUrnoxsX?Z(c joX ` �WT�X?g2\(X[V ` cbg ` c|ZYZ(X?g2\(X[V?���<E��1I ���2noX ] ` X?VutV^]bx�c}cb�%3YX?\(cD]bc � TW�bc ���+���+�+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 5�&5 � U SUT�Vu\^Z(TW�onoTu_`ba]bc�xs]bZY�|T�gk]d�1joc �'��� joX ` ��T�X?gh\^X[V ` c|goV(X ` n"\(TW�bc|VU�+���+�����+���+�+���+��� 5 95 � ; l&c|x}f1c|Zu\i]bx}X[gh\(c�\^X[x}fGc|Z^]b�1joc �'��� joX ` ��TWX[gh\^X?V ` c|g"V(X ` n"\^T �|c|V �����+���+�+���+��� 5 �5 � I l&c|x}fo��X?xsX?g2\(c jk]�joT�Vu\^Z(TW�onoTu_`ba]bc ] ` nox�n"�z]d\(TW�d]�joc�f1X?Z�r( c�joc;VYZ Z TWgk]d\(TW�|c��+���+��� 5 R5 � &*) p X?Z1Lk��joX+T�gh\(X[Z(X?V(VYX�joc ` ��T�X?gh\^X �+���+���+�����+�+���+���+�+���+�����+���+�+���+��� 5 R



U

� 	���� � � � � ��� ��� �
�

R � & ��VY\i]�\Fr( Vu\^T ` ]bVJ� r]dV(T ` ]bV joc|V �oTWVY\0rcbZ(T ` c|VAjoX+] ` X[VYV(c ]dgk]b��TWV^]bj"c|VAgoX?VY\^X ` ]df�r( \(no��c �+��� 9 9

[ � & %�X?V(nox}cqjk]bV�foZ(c|f"Z(T�X?jk]bjoX?V j"X�joTWVY\(Z(T��"noTY_`da]bc�jk]bV �d]bZ(T�r]d�|X?T�V n"\^TW��T���]bjk]dV fk]bZ(]�]�|X[Z(]1_`ba]dc joX ` ]bZY�h]bVNjoX \(Z^]b�k]d��oc j"X ������� ��!"��#%$ !�� &��'� ]bc � T �|c t ` ]dZ^] ` \^X[Z[r( Vu\^T ` ]bVX[g ` c|gh\^Z(]bjk]bV fk]bZ(]}cbV ������� ��!A� ]dV(V(c ` T�]bjoc�]bc ��� ������� �"� P
 >Q����+�����+���+�+���+��� 5 U[ �P9 %�X?V(nox}cqjk]bV�foZ(c|f"Z(T�X?jk]bjoX?V j"X�joTWVY\(Z(T��"noTY_`da]bc�jk]bV �d]bZ(T�r]d�|X?T�V n"\^TW��T���]bjk]dV fk]bZ(]�]�|X[Z(]1_`ba]dc joX ` ]bZY�h]bVNjoX \(Z^]b�k]d��oc j"X ������� ��!"��#%$ !�� &��'� ]bc � T �|c t ` ]dZ^] ` \^X[Z[r( Vu\^T ` ]bVX[g ` c|gh\^Z(]bjk]bV fk]bZ(]}c ���'��� ��! ]bVYV(c ` T�]bjoc}]bc�foZ(cb�|Z^]bxs]�joX�Zkr]djoT�c ���+���+�+���+��� 5 U



;

� ��� �� � � ��� �

��� � �C� � � �	�
� �

? n"\^TW��T���]1_`da]bc�jk] ) #+� ���-#.��� ` c|xsc�n"x ` ]dgk]b�Ufk]dZ^]�joT�Vu\^ZYT��onoTu_`ba]bc X�\^Z^]dgoV10 X?Z[yX[g ` Tz]�joX x r( j"Tz]
joX�kn�K�c ` c|gh\Fr( g n"c \^X?x ]bnox}X[gh\^]bjoc ` c|goVYT�joX?Z^]��|X?��x}X[gh\^X}goc|Vqrno�W\(T�x}c|VU]bg"c|V[�,+ a]bc X-K�X[x}fo��c|V�joX
c|�%3YX \^c|V joX��kn�K�c ` c|gh\Fr( g2noc"�d\i]dx�� rX[x ` �o]bxD]djoc|V joX ���'��� ��!"��#%$7!�� &��'� �dc|n�V(TWxsfo�WX[VYxsX?g2\(X ������� ��!A� �
foZYc|�|Z^]dxD]bV joX'gocb\�r( ` T�]bV[�2X?�bX[gh\^cbVAX[VYf1c|Zu\^T �|c|V?� �'� ���������� joXZLk��x}X[V?��x rnoV(T ` ]bV?�2foZ(c|�bZ^]bxs]bV X[jon ` ] ` T�cdt
gk]bTWV X�joX+X[gh\(Z(X?\(X[goTWxsX?gh\^co�0X[gh\(Z(X cbn"\^ZYc|V[� *'X[Vu\^X+\^T�fGc�joX+xr( joTz]"��csn"V(n r]bZYT�cs]bV(VYT�Vu\^X+X Gdc|n X[V ` n"\^]
c ���'��� ��! joX�jk]bj"c|VUV(cb��T ` TW\^]bjoc*U]DxsX?joT�jo]s�2noX X[Vu\^X�rX Z(X ` X[�oTWjoc gk] xwr]b�2noTWgk] ` ��T�X?gh\^Xb�1g a]bc VYX[goj"c
goX ` X[VYVkr]bZYT�cs]bZ(xs]��?X[gk]bZJc}c|�%3YX \^c���c ` ]d��x}X[gh\^Xd�

=U�%3YX?\(c|V joX ������� ��!"��#%$ !�� &��'� ]bTWgojk]UTWxsf acbX[x joTW�bX[Z(VYc|V joX[V(]<Lkc|V ]bcbV
foZ(cR3YX?\^TWVY\^]bV�joX V(TWVY\^X?xD]dV[�
SUX[gh\(Z(X�X[��X?V[� f1c joX?xsc|V ` T \i]bZ�� f"Z(T�x}X[TWZ(co�hVYX ` c|xsfo]bZ^]bj"c|V ` c|x�c|n�\^Z^]dV&]bf"��T ` ]1_`bacbX[V�\^Z(]bjoT ` T�c|go]bT�V�gk]
) #+�,���-#.��� �0\i]dT�V ` c|x}c ` c|Z(ZYX[T�cDX[��X \^ZRyc|goT ` csX gk]��|X[�|]1_`ba]bcDf1c|Z'f r]b�|TWgk]bV�� � "[�Gc|�%3YX \^c|V:joX ���'�5� ��!"��#%$
!�� &��'� f1c joX?x goX ` X[VYV(TW\^]bZ�joX \i] K"]bV�joX \(Z^]bgoVM0 X[Z[yX[g ` Tz] joX�jk]bjocbV+xs]bTWc|Z(X?VUX ` c|g"V(nox}T�ZNnoxs] �z]dZut
�|noZ(] j"X �k]dgojk]�xs]bTWV}VYT��|g"T�L ` ]d\^T �b]�� + X[�|nog"joco�Ac�foZ(cb\(c ` c|��c=jk] ` ]dxD]bjo] joX \^Z(]bgoVYf1c|Zu\^X�xD]dT�V
0 Z(X?���n"X[gh\^X?xsX?g2\(X�n"\^TW��T�[]bjocsfk]bZ^]D\(Z^]bg"V(x}TW\^TWZ'cb�%3YX?\(c|VNjoX ���'�5� ��!"��#%$ !�� &��'� rX�c ~:SNp t � � ���"&H� (
� � $�� ��! O �  �  %  � � ?'V(VYT�x�� ] \i]dZ(X@0 ] joX}Z(X[]b��T���]bZ ` c|gh\^ZYc|��X�joX ` cbgo�|X[Vu\^TWc|gk]bx}X[gh\^c�gk] Z(X?joXsfo]bV(V(]
]DVYX[ZNjoX�ZYX[VYf1c|g"V^]b�oTW��TWjk]bjoX+jk] ` ]dxD]bjo]DjoX ]bf"��T ` ]1_`ba]dco��� X[Z ` X[TWZ(co�1c \^Zor]<0 X[�|cD�|X[Z(]bjocD\(X[gojoX�]sV(X[Z
X[x�Z(]R3(]bjk]dV X'] ]bf"Z(X[VYX[gh\i]dZ&]b� \i]�V(X?goV(TW�oT��WT�jk]bj"X ]�]d\(Z^]bVYc|V[� ,Unk]dZY\^c"� cb�%3YX?\(c|V j"X ���'��� ��!"��#%$"!�� &��'�
Z(X?�2noX[ZYX[x VYT��|goTDL ` ]�\^TW�d]bx}X[gh\(X'xs]bT�V X[VYfk]1_` c}j"X�]bZ(xs]��[X?gk]bx}X[gh\^c joc��2noXNc|�%3YX \^c|V�� � " ` ��r]bV(VYT ` cbV[�
]bnox}X[gh\^]bgojoco��f1cd\^X[g ` Tz]d��x}X[gh\^Xd��c|VJZYX[�2noTWV(TW\(c|V&j"X�]bZ(xs]��[X?gk]bx}X[gh\^c joc|VAVYX[ZY� TWjoc|Z(X?VJjoX ���'�5� ��!"��#%$
!�� &��'� X joX O �  �� � % � % P �5� X c|VNZ(X?� n"T�V(T \^c|VNj"X �z]bZY�|noZ^]sjoX��k]bgojk] jo] ZYX[joX�fGc|ZUc|g"joX c|VNc|�%3YX \^c|V
V(X?Z a]bc�\^Z(]bgoVYxsT \^T�j"c|V[� ��VYV(X 0 ]�\^c�xscd\^TW�d] c}joX?V(X[gh�bc|�W� T�x}X[gh\(csjoX+fGc|� r( \^T ` ]bV&xs]bTWV ` c|x}fo�WX�K"]bV X�X@L"t
` TWX[gh\^X?VUjoX�V(no�oVu\^T \^noTu_`ba]bcsjoX�c|�%3YX \^c|V'gk]bV % � % P �5� �1�2noX ]dZ(xs]��[X?gk]bxKnoxs] ` rc|foTz]}��c ` ]b�5jocsc|�%3YX \^co�
,UnoT�gh\(co�&c|�43YX?\^cbVsjoX ������� ��!"��#%$ !�� &��'� ]bfoZYX[V(X?gh\i]bx ��cbgo�h]bV�jonoZ(]1_`bacbX[V[�&V(X ` c|x}fk]bZ^]djk]bV ` c|x c
\^X?xsfGc�joXU\(Z^]bg"V10 X[Z[yX[g ` Tz]�joXNcb�%3YX?\(c|V�� � "A\(Z^]bj"T ` TWc|gk]bTWV[��?:� rX?x j"T�V(VYco�"V a]bc�c|�oVYX[ZY�d]bjo]bVJx rno� \^TWfo�z]bV
Z(X?�2noT�VYTY_`bacbX[V V(TWx�no� \dy]bgoX[]bV�fGX[�Wc xsX?V(x}c c|�%3YX?\(c��
��V(VYX[V�0 ]d\^cbV T�gh\^ZYc�jon �[X[x ]�c|fGc|ZY\(nogoT�jo]bjoX joX
n"\(T���T���]1_`da]bc joXs\�rX ` goT ` ]bV joX ! � ���'� % � ��� � fk]bZ(]Z(X?jonJ�[TWZ ] n"\^TW��T�[]1_`ba]dc�jo] Z(X?joX fk]dZ^]]�\^Z^]dgoV(x}T�VYV a]bc
joX+c|�%3YX \^c|V'joX ���'��� ��!"��#%$ !�� &��'� fGc|fono��]bZ(X?V[� � c�jo]bV'X?V(V(]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV�X?� T�j"X[g ` Tz]bxP]}goX ` X[Vut



I
V(TWjk]bjoXsjoX X?�z]b�Gc|Z^]G_`ba]bc�joX X?VY\^n"joc|V�xs]bT�V+joX \i]b���k]bjoc|V�V(c|�"Z(XDcb�%3YX?\(c|V�joX ���'��� ��!"��#%$�!�� &��'� XDjoX
joX?V(X[gh�bc|�W� T�x}X[gh\(c j"X \�rX ` goT ` ]bV joX joTWVY\(Z(T��"noTY_`da]bc�X \^Z(]bgoVM0 X[Z[yX?g ` T�]�joX ���'�5� ��!A� xs]bT�V X@L ` ]��[X?V[�S?

` ]dZ^] ` \^X[ZYT�[]1_`ba]bc X �|X[Z(]1_`ba]bc j"X ` ]bZY�h]bVNjoX ] ` X[VYV(c ] c|�%3YX \^c|VNjoX ���'��� ��!"��#%$ !�� &��'� VYT�gh\�rX \^T ` ]bVNV a]bco�
X[gh\ a]bco�kjoX 0 nogojo]bxsX?gh\i]b��TWxsfGc|ZY\�y]bg ` Tz]�fo]bZ^]�]}]F�d]b�WTz]1_`da]bc�joXN\^]bT�VA\�rX ` g"T ` ]dV[�

*'c|VDrn"�W\^TWxscbV ]dgoc|V[�hn"x*fGX[�2noX?goc�gUrnoxsX?Z(cUj"XAX[Vu\^nojocbV 0 cbT�ZYX�]b�WT��]djoc ` cbx*cNc|�43YX?\^T �|cNjoX ` ]bZ(] ` t
\^X?Z(T���]bZ ` ]bZ(�h]dV�j"X+\(Z^]b�k]d��oc joX ���'��� ��!"��#%$�!�� &��'� � SUX[gh\^ZYX�X?��X[V?�kf1c joX?xsc|V ` TW\^]bZ�� & � 9�� � � &+& � & ;��
X�� 9 & ��� *�cDX[gh\^]bgh\^co�1f1X?��c}� n"X ` cbgJ�oX ` X[x}c|V[�0\^c joc|V�X[VYV(X?VU\^Z^]d�k]b��"c|V V(X ` c|g ` X[gh\^Z(]bZ^]bxPX?x�cb�%3YX t
\^cbV:joX ���'��� ��!"��#%$ !�� &��'� foZ rX t ]bZYxD]��?X[gk]djoc|V[�1T�Vu\^cqrXd��]b�2noX?��X?VU�2noXX0 c|Z^]dxKfoZ(X ��T�]bx}X[gh\^X��bZ^]��d]bjoc|V
X']bZ(xs]��[X?gk]bjocbV goc+V(X?ZY� T�j"c|Z j"X ���'�5� ��!"��#%$A!�� &��'� fk]bZ(]"�2Vkrc X?gh\ a]bco� fGc�joX?Z(X?x�V(X[Z&]bV(VYT�Vu\^T�j"c|V f1X?��c|V
noVYn r]bZ(TWc|V \^]bT�V ` cbxsc ���1���������� joX Lo��x}X[V[��x rn"V(T ` ]bV X&foZYc|�|Z^]dxD]bV X[j"n ` ] ` T�c|go]bT�V?� *�X[gJ�2nox*joX[�WX[V ` c|g�t
V(TWjoX[ZYc|n�] ` ]bZ^] ` \^X?Z(T�[]1_`ba]dco�|X[x joX \i]b���oX[V?�hjoXAc|�%3YX \^c|V
]bcU� TW�|c"�b\i]bx �&rX[x ` c|g �oX ` T�joc|V ` c|x}cUc|�%3YX \^c|V
������� �
c|n�VYX 3(]"��cb�%3YX?\(c|V�X[x �2noX c noVYn r]bZ(TWc ]bVYV(T�Vu\^X X Gdc|n�X?V ` n�\i] ]b�2noTW��c�2noX X?VY\kr] ] ` c|gh\(X ` X?gojoco�
X[x \^X?xsfGc�ZYX�]b��� ` c|x}c�foZYc|�|Z^]dxD]bV}joX�Zor]bjoTWc�X \(X[��X � T�V a]dc \^Z(]bgoV(x}TW\(T�jocbVD]d\(Z^]�� rX[V jk]S) #+�,����#.��� �
X[gh\(Z(X?� TWVY\i]dV[��X �|X?g2\(c|VUX?V(fGc|ZY\(TW�|cbV[�GX?\ ` �Z� VYV(X�j"c ` noxsX?gh\^c ]bf"Z(X[VYX[gh\i]snoxD]��oTWX[Z^]dZ(�2noTz]�fk]bZ(]D] ` ]�t
Z^] ` \^X?Z(T���]1_`da]bcsj"X[V(VYXqrno� \^TWxsc \(T�fGc�joX�x r( j"Tz]"� p ]bZ^]��b]d��T�jo]bZJ]��oT�X?Z^]bZY� n"Tz] foZ(cbf1c|Vu\i]"�kx}c|Vu\^Z^]dxsc|V ]
` ]dZ^] ` \^X[ZYT�[]1_`ba]bc ` c|x}fo��X \i] j"c|VJ] ` X[V(VYc|V ] ���'��� ��!A� ]dc � TW�|c j"T�V(fGc|goTW�oT��WT�[]bjoc|V�fGc|Z&n"x VYX[ZY� TWjoc|ZAjoX
���'�5� ��!"��#%$"!�� &��'� x�noT \^c�f1c|f"no�z]bZ goc�6&Z(]bV(TW��� � VYV(X?V�cb�%3YX?\(c|VAZ(X ` X?�1X?Z^]bx xsTW�� ac|X?V j"XUZ(X?� n"T�V(Tu_`bac|X?V[�
c|ZYT��|TWgk]bjk]bV joX'xsTW��k]dZ(X[V�j"X ` �WT�X[gh\(X[V X 0 c|Z(]bx-\^Z(]bgoV(x}TW\(T�jocbV fGX[��]X) #+� ���-#.��� ` c|x}c ` c|x}fo��X?xsX?g2\(c ]
nox ��� ������� ��� P
 >Q X�K�TW�oT�joc ` c|xsc f"Z(c|�|Z(]bxs]�joXN\^X[�WX?� T�V a]bc�goc 6&Z^]bVYT����

? ` ]bZ(] ` \(X[ZYT��]G_`ba]bc j"X xr( joTz]�joX �kn�K�c ` cbg2\�r( g2noco��]bcD� TW�bco��joT�Vu\^ZYT��on�r( jk]D]�\^Z^]���rX[VNjo] ) #+�,����#.��� �
]b� rX[x-joX�V(X?Z n"x \krc|foT ` c��k]bVu\i]bgh\^X'T�gh\^X?Z(X?V(V^]dg2\(X�rX�foZ(cF�d]��|X?��x}X[gh\^X�joX�X�K \^ZYX[xs]�T�x}fGc|ZY\�y]bg ` T�]Ujk]bjk]
] ` Z(X?V ` X[gh\^XUn�\^T��WT�[]1_`ba]bcNjo]X) #+�,���-#.��� ` c|x}c ` ]bgk]d�kfk]bZ^]�joTWVY\^ZYT��on"TY_`ba]dc+X \^Z(]bgoVM0 X[Z[yX?g ` T�]�joX ` cbg2\(X rnojoc
]bc � T �|c X[x ` c|x}fo�WX[x}X[gh\^c ]�c|n"\^ZYc|V ` ]bgk]bTWV&joXUj"T�0 noV a]bc ` cbxsc�c Zor]bjoTWc XN] \(X[��X � T�V a]dco� ?B) #+� ���-#.���
fGX[Z(x}TW\(X��2noX=c|�%3YX \^c|V joX ���'��� ��!"��#%$ !�� &��'� ]bc�� TW�bcqVYX 3(]bx joT�VYf1c|g"T��oTW��T�[]bjoc|V�fGc|Z T�g"joTW�1r( j"noc|V
` cbx�nogoV+f1cbZNg a]bc�goX ` X[V(VYTW\^]bZ�jo]�TWg 0 Z^]�t X[Vu\^Z(n�\^noZ(] X}jk]bVN\�rX ` g"T ` ]dV�joX�X?joTW\(c|Z^]1_`da]bc T�goj"T�V(fGX[g"Vkr]d�bX[T�V
X[x c|n"\(Z(c|V&xsX?T�c|V joXUjoTD0 noV a]bc"��p c|Z&X�K�X[x}fo��c"��nox noV(nJr]bZ(TWc�f1c joXZL K"]bZAnoxs] ` y]dxsX?Z^] X:\(Z^]bg"V(x}TW\^TWZ
]bV T�xs]b�|X?goV ` ]bf"\(noZ^]djk]bV f1c|Z X?�z]"� ]d\(Z^]�� rX[V&jo]A) #+� ���-#.��� � ` c|x}c ]���TWV a]bc+joc��|c|��X?T�ZYcNX[x�nox 3Yc|�bc�joX
0 n"\(X[�Gc|���0noxs]s]dno�z]�c|n�fk]d��X[Vu\^Z(]"�0X?\ ` �!+�X ` c|xsfo]bZ^]bjo] ` c|xPc|n"\^ZYc|V ` ]bgk]dT�V�joX joTD0 noV a]dcsjoX�x r( joTz]��
]bfGX[gk]dVD] ]bZ(�2noT \^X \^noZ(] jk] ) #+�,���-#.��� f1X?Z(x}TW\(X ]=joTWVY\^ZYT��on"TY_`ba]dc X�\(Z^]bgoVM0 X[Z[yX[g ` Tz]�j"X ` c|gh\^X rnoj"c�joX
���'�5� ��!"��#%$V!�� &��'� ]bc�� T �|c�joX?V(V(]/0 c|Z(xs]"� ?'V(VYT�x��
]]dnoV[yX?g ` T�] jk]g"X ` X?V(VYT�jk]bj"X joX ` c|x}fo��X-K"]bV�X
X[g"c|Z(x}X[V�T�g�0 Z^]�t X[VY\(Z(n"\(noZ^]dVNfk]bZ^] joTD0 noV a]dc�j"X}x r( j"Tz] ` c|gh\Fr( g2nk] X�joX ` c|gh\(Z(c|�WX joXsX?joTW\(c|Z^]G_`ba]bc \(X[x
foZYc|f1cbZ ` TWc|gk]bj"c c ` Z(X[V ` TWxsX?g2\(c�jk]") #+� ���-#.��� ` c|x}c n"x ` c|x}fo��X?xsX?g2\(c jocbVAjoT�0 n"V(c|ZYX[V \(Z^]bj"T ` TWc|gk]bTWV
joX�T�g�0 c|Z(xs]1_`ba]dco�

? ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc joX ` ]bZ(�h]dV joXD\(Z^]b�o]b��oc rX nox T�g"�|Z(X?joT�X?g2\(XDTWxsfGc|ZY\^]bgh\^X}gk]�]��d]b��T�]1_`ba]dc joX
joX?V(X[x}fGX[gJ�ocDX+f"�z]bgoX,3(]bx}X[gh\^c}joX ` ]bfk] ` T�jo]bjoX�joX+V(T�Vu\^X?xD]bV�joX ` c|x}fon"\^]1_`ba]dcsX?xK�|X[Z(]b��� ,Unk]bgojoc
goc|V&Z(X@0 X?Z(TWxsc|V ]bc�f"�z]bgoX,3(]bx}X[gh\^c ]djoX[�2nk]bj"c jk] ` ]dfk] ` TWjk]bjoX:joXUT�g�0 Z^]�t X[VY\(Z(n"\(noZ^]dV&joXUj"T�VY\(Z(TW�onoTY_`da]bc
joX x r( j"Tz] joX �kn�K�c ` cbg2\�r( g2noc ]dc���T �|c ` c|x}c�V(X?ZY� T�jocbZ(X[V?� Z(X[j"Xb����� X � t��  #+�,��#+� � ����'��� " � �'�  #
X ��� Q  � � � ti�#X?\ ` ��X[VYV(X \0rcbfoT ` c\^c|ZYgk]�t V(XDfo]bZY\(T ` n"�z]bZYxsX?g2\(X ` Z�r( \^T ` co�)+�X ] ` ]bZ(�h] X[x nox ZYX ` noZ(VYc



&*)
]bVYV(c ` Tz]djoc U]�j"T�VY\(Z(TW�onoTY_`da]bc�joX ` cbg2\(X rnojoc�foZ rX t4]bZ(xs]��[X?gk]bjoc ` c|xsc�nox V(X[Zu� T�joc|Z?�:fGc|Z X�K�X?xsfo�Wco�
]d\(T�go�|TWZ�nox joX \^X[ZYxsTWgk]bjoc'��TWxsT \^X�] fk]bZu\^T�Z5joc:� no]b�2X[V(VYXAZ(X ` noZYV(cUg a]bc�rX xD]dT�V ` ]bfo]��&joX ` n"xsfoZYT�Z5V(no]
0 nog#_`da]bcs]bjoX[�2nk]djk]bx}X[gh\^Xd�GX?V(VYX�fGc�j"X+cbf"\i]bZJfGc|Z V(TWxsf"��X[VYxsX?gh\^XNZ(X,3YX[T \i]bZJgocF�d]bV Z(X?�2noT�VYTY_`bacbX[V[� ��V(V(]
V(cb��n#_`da]bco�2�k]bVYX�]bjk]�X[x ` c|gh\^ZYc|��X joX']bjox}T�VYV a]bco�hfGc joX'VYX[Z ] ` X?TW\kr]d�|X?�kX[x ]bx��"T�X[gh\(X[V joX'j"T�VY\(Z(TW�onoTY_`da]bc
joX�x r( joTz] ]dZ(xs]��[X?gk]bjk]"� 3or]��2noX�c noVYn r]bZYT�c � n"X \^X �|X V(nk] Z(X[�2noTWV(Tu_`ba]bc Z(X,3YX[TW\^]bjk]=f1c joX�Z(X?X[gh� TFr]�t
�z]�xD]dT�VN\i]bZYjoXb� *'c X[gh\i]bgh\(co���2nk]bgojocgoc|V ZYX@0 X?Z(T�x}c|V�]c|�%3YX \^c|V�joX ���'��� ��!"��#%$V!�� &��'� ]bc� TW�bco�
Z(X,3YX[T \i]bZ ]�Z(X?� n"T�V(Tu_`ba]bc�joX=nox n"V(n r]bZYT�c�X[�2noT �d]b��X=]�goX[�|]bZ�]�X?V(VYX noVYn r]bZ(TWcq] ` X?V(V(cBU]qx r( j"Tz]�]bc
� TW�bco�onoxs] �|X@�+�2noX�c��d]b�Wc|Z&joX?V(VYX+\(T�fGc�joX ` cbg2\(X rnojoc�X?VY\0r] 3YnoVu\i]bx}X[gh\(XNX[x�VYnk] ������������#.�5�5� ��*'X?V(VYX
]bx��"T�X[gh\(Xb��V(XA] Z(X?�2noT�VYTY_`ba]dc'joc'noV(nJr]bZ(TWcZ0 c|Z5ZYX 3YX[T \i]bjo]�X?x nox joX?\(X[Z(x}T�go]bjoc T�goVu\i]bgh\(X X X[VYV(XAx}X[VYxsc
noVYn r]bZ(TWc ZYX?\^cbZ(gk]bZsxD]dT�V \i]bZYjoXb� c ` c|gh\^X rnojoc�]bc���T �|c��2noX c�noVYn r]bZ(TWc ZYX ` X?�1X?Zkr] ` c|xsc�Z(X?V(fGc|VY\^]
]�X[VYV^]�V(X[�bnogojk]�Z(X?� n"T�V(Tu_`ba]bc�VYX[Zkr]�\^cd\i]b�WxsX?g2\(X�joTD0 X[Z(X?gh\^X=jk]b�2noX?��X �2noX=\^X[ZYTz]�VYT�joc�X[gh� Tz]djoc�X[x
Z(X?V(fGc|VY\^] U] foZYT�x}X[TWZ^]D\^X?gh\i]d\(TW�d]"�X?'V(V(TWx � ` c|gh\^ZYc|��X�joX}]bjox}T�VYV a]bc g a]bc rX n"xD] ]b� \^X[ZYgk]d\(TW�d]s� TFr]d�bX[�
fk]bZ(]�f"Z(cF�|X?joc|Z(X?V joX ` cbg2\(X rnojoc
E cbn V(X?noV O �  �� � �5� � ` c|xsc ��� X � I:�2nk]bgojoc X[Vu\^X[V�joT�VYf1cbgoT��oTW��T���]bx
fk]bZ(]sVYX[noV ` ��T�X?gh\^X[V ������� ��!A� ]dcs� TW�bco�8?'V(V(TWx �GcDf"�z]bgoX,3(]bx}X[gh\^csjoX ` ]dfk] ` TWjk]bjoX+�k]bVYX�]bj"c X[xPnox
]bjoX?�2nk]bjoco� ] ` noZ^]bj"c X}]bfGX[ZM0 X[TY_` ch]bjoc�X[gh\(X[gojoTWxsX?gh\^c�jk]bV ` ]bZ(] ` \(X[Z[r( VY\(T ` ]bV�jk] ` ]bZ(�|]�joX \(Z^]b�k]d��oc
\^cbZ(gk]�t V(X�n"xD]Dg"X ` X?V(VYT�jk]bj"Xb�+~'x 0 ]d\^cD� n"X T���n"VY\^Z(]}\^]b�#TWxsfGc|ZY\�y]bg ` Tz] Z(X�0 X[Z(X t4VYXVU] X�K�f1X?Z(T�yX[g ` Tz]DjoX
x}T���o]bZ(X?V�joX ` ��TWX[gh\^X?V �2noXd�bX[x 3(]bg"X[T�ZYc joX & I+I+I �R0 Z(noVu\i]bZ(]bx t4V(X ]bc \^X?gh\i]bZ ]bV(VYT�Vu\^T�Z?�b]dc�� TW�bco�|]�\^Z^]���rX[V
jk]2) #+�,���-#.��� �kc}]bx}fo��]bxsX?gh\^XUjoT � no���h]djoc joX[VMLk��X�jk] ` cb��X�_`da]bc�joX�T�gh�|X?Z(goc}jk]�� � %��  �-�'� ' �&%�������� %  ! �
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?:V ` ]bZ^] ` \^X?Z�r( VY\^T ` ]bV+jk] ` ]bZY�h] joXs\^Z^]d�k]b��"c joX ������� ��!A� ]dc � TW�bc�V a]bcfoZ(cF�d]��|X[�WxsX?gh\^X 0 n"gojk]�t
x}X[gh\i]b�WxsX?gh\^Xj"T�0 X[ZYX[gh\^X?V jk]b�2noX?�z]bVD]bfoZYX[V(X?gh\i]bjk]dV f1X?�z]bV ` ]bZY�h]bVDj"X\^Z(]b�k]b���oc joXc|�%3YX?\(c|V foZ rX t
]bZYxD]��?X[gk]djoc|V[�lA]bZY�h]bV j"Xs\^Z(]b�k]b���ocj"XDc|�%3YX \^c|V joX ���'��� ��!"��#%$*!�� &��'� ]bc � TW�bc�foZYcR�d]��|X?��x}X[gh\^X
X�K�TW�1X?x ` c|Z(ZYX[�z]G_`bac|X?V�\^X?xsfGc|Z(]bT�V?�#fGc|Z X-K"X?xsf"��co� joTFr]bZYTz]bV+c|n�VYX[xs]bgk]bTWV[� 0 cbZY\^X?V[�
�2noX fGc joX[x g a]bc
X[Vu\i]bZJf"Z(X[VYX[gh\^X?V[�kc|n fGX[�Wc xsX?goc|VAg a]bc�\ a]bc V(T��bgoT�L ` ]d\^T �d]bxsX?gh\^Xb� X[x ` ]dZ(�h]bV&joXU\^Z(]b�k]b���oc�joXUx r( j"Tz]
]bZYxD]��?X[gk]djk]"� ?:� rX[x�joT�VYV(co��c ` c|g 3Yn"g2\(c joX�c|fGX[Z(]1_`bac|X?V$�'l+% �2noX fGc�joX?x VYX[ZNX-K"X ` n"\^]bjk]bV�VYc|�oZ(X
c|�%3YX \^c|V}joX ������� ��!"��#%$ !�� &��'� foZ rX t ]bZYxD]��?X[gk]djoc|V}V(T�x}fo�WX[V(x}X[gh\(X�g a]bc�X?VY\kr] joT�VYf1cbg�r( �bX[��� �2nk]bgoj"c
goc|V ZYX@0 X?Z(T�x}c|V ] ` c|gh\^X rn"joc ]bc�� TW�|c"���]bTWV�T�x}fGc|ZY\^]bgh\^X ]dT�gojk]�� ]bV ` c|ZYZ(X?�z]1_`dac|X[V X?g2\(Z(X joT �|X[ZYV^]bV
�d]bZ(T�r]d�|X?T�VJfGc�j"X[xKV(X?Z'VYT��|g"T�L ` ]d\^T �b]dxsX?g2\(XUjoTD0 X[Z(X?gh\^X[V�fk]bZ(]}cb�%3YX?\(c|V:]dc�� T �|c}X�foZ rX t4]bZ(xs]��[X?gk]bjocbV[�
p cbZ�X-K�X[x}fo��co� ` c|goVYT�joX?Z(X?xsc|V�]�f1cbV(V[r( �|X?� ` c|ZYZ(X[��]1_`ba]dc}X-K�T�VY\(X[gh\^X+X[gh\(Z(X�]}jon"Z^]1_`da]bc�jocsTWgh\^X[Zu�d]b��c joX
\^X?xsfGc�jon"Z^]bgh\^X c� no]b�Anox noV(nJr]bZ(TWc�X[Vu\0r]=]bV(VYT�Vu\^T�g"joc ]�nox ������� ��! X ]�2nk]d��T�jo]bjoXb��fGX[Z ` X?�oT�jk]
fGc|Z'X?V(VYX noV(n r]dZ(T�c"�1joc ������� ��! X?x��2noX?VY\ a]bco���2noX�rX+Z(X?V(no� \i]bgh\(Xb��X?gh\^Z(X c|n"\^ZYc|V 0 ]�\^c|ZYX[V[�1jk]s��]bZ(�bnoZ^]
joX��k]bg"jk]}jo]}ZYX[joX�joTWV(fGc|g�r( �bX[��� p#]bZ(]}c|�43YX?\^cbV�f"Z rX t4]bZ(xs]��?X[gk]bj"c|V f1c joX[Z[r( ]bx}c|VAX?V(fGX[Z(]bZ noxD] ` c|Zut
Z(X?�z]1_`da]bc=f1cbV(TW\(TW�d]X?g2\(Z(X�X[VYV^]bV}jonk]bV�foZYc|foZYT�X[jo]bjoX[V ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV jk] ` ]dZ(�h] joX \^Z(]b�k]b���oco��TWVY\^c
rXb� fGc�joX?Z�r( ]bxscbVNX[V(fGX[Z(]bZ+� n"XDc|V+noV(nJr]bZ(TWc|V+]bfoZ(X?V(X?g2\^]bV(VYX[x ] \(X[goj�yX[g ` Tz] j"Xsfk]dZ^]bZ�joXs]bV(VYT�Vu\^T�Z+]bc
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���'�5� ��! �2nk]bgoj"cD] �2nk]b�WT�jk]bj"XNjoXNV(X?ZY� TY_` c�E��! 6'}t�� � ������� �  Q ' ���-� � %5� I&V(X�joX?�|Z^]djk]bV(VYX+]�n"x g�r( �bX[�
]b�k]dTDK�c�joX�noxKjoX?\(X[ZYxsTWgk]bjoc�fk]d\^]bxs]bZ[� p ]bZ^] ������� ��!A� ]bc ��T �|c}X[Vu\i] ` c|Z(ZYX[��]1_`ba]bc�fGc�j"X+VYX[Z x�noT \^c
xs]bT�V 0 Z^] ` ] X G�c|n c�fk]d\^]bxs]bZ&] ` X[T \0r]d�bX[��jo]��! 6'�f1c joX'V(X[ZJVYT��|g"T�L ` ]d\^T �b]dxsX?g2\(X joT�0 X?Z(X[gh\(XUnoxs]��|X@�
�2noX:cbV&noVYn r]bZ(TWc|V g a]bc fGc|VYV(noX?x ]+c|f#_`da]bc joX'Z(X?� n"T�V(T \i]bZ c ` c|gh\^X rnojoc g"cR�d]bx}X[gh\(Xb�"g"c 0 n"\(noZ(co� ` cbxsc
] ` c|gh\^X ` X ` c|x c|�43YX?\^cbV�f"Z rX t4]bZ(xs]��?X[gk]bj"c|V[�

?:V+joT�0 X?Z(X?g#_` ]bV�X?g2\(Z(X}c|V�fk]bjoZ ac|X[V+joX}] ` X[V(VYc�] c|�%3YX \^c|V�]bc � TW�|c�X�foZ rX t ]bZYxD]<�[X[go]bjoc|V�x}X[g ` T t
c|gk]djk]bVN] ` T�xs]sjoX?Z(T �b]dx 0 n"gojk]bx}X[gh\i]d��x}X[gh\^X�jk]bVNjoT �|X[ZY�oyX[g ` Tz]dVUX[gh\^ZYX�c|VUfo]bf rX[TWVU�2noX noVYn r]bZ(TWc|V:X
c|�%3YX \^c|V joX[VYX[x}f1X?gJ�k]bx X[x ` ]bjk] ` ]bV(c"�>=NV ] ` X[V(VYc|VJ] ` c|gh\^X rnojoc�]dZ(xs]��[X?gk]bjoc�V a]bc�joX?\(X[Z(x}T�go]bjoc|V
fGX[��cnoV(n r]dZ(T�c �sX?��X TWgojoT ` ]c c|�%3YX \^c �2noX joX �|X V(X?Z ] ` X[V(V(]bjoc X c T�g"VY\i]dg2\(X X[x �2noX X[VYV(X�] ` X?V(VYc
joX �|X�c ` c|Z(ZYX[Z?��c|n V(X,3(]"��c|V�] ` X[VYV(c|V�] X?V(VYX�\(T�fGc joX x r( joT�]}V a]bc joTWZ(X?\^]bx}X[gh\^X�TWg �knoX?g ` T�]bjoc|V:f1X?�z]bV
foZYX@0 X[Z[yX[g ` Tz]bV+joc|V�noVYn r]bZYT�c|V?�sp c|Z�c|n"\(Z(c��z]bjoc"��c|V+] ` X?V(V(cbV U] x r( joTz]sjoX �kn�K�c ` c|gh\Fr( g2noc"� ]dc�� TW�bco�
V a]dcfoZYX[joc|x}T�go]bgh\^X[x}X[gh\(X}j"T�Z(TW�|T�j"c|VUfGX[��c�foZorc|foZ(TWc c|�%3YX?\(c � X?��X?V�V a]bcjoTWZ(X \i]bx}X[gh\^X�TWg �knoX?g ` T�]bjoc|V
fGc|ZN]bVYf1X ` \^cbVNZ(X[��] ` TWc|gk]bj"c|V2U] gk]�\^noZYX���] j"c c|�%3YX?\(co� ` cbxsc c �"c|Zkr]bZYT�csX[x �2noX c ���'��� ��! ]bc � TW�|c
X[Vu\0r]NjoTWV(fGc|g�r( �bX[���|]bV ]d\(TW� T�jo]bjoX[V fk]bZu\^T ` no�z]dZ(X[V X�K�T��"T�jk]bV#X[x ` ]bjk]UTWgoVY\^]bgh\^Xb�hX \ ` � ��x*\i]d�o]bx��"T�X[gh\(Xb�
c|V noVYn r]bZ(TWc|VJjoX?V(X[x}fGX[gJ�k]dxKnox�fk]df1X?��xsX?goc|V ]d\(TW�|c�Xd�0]"0 cbZ(xs] ` c|x}c f1c joX?x T�gh\^X?Z^]b�bT�Z ` c|x c|V
c|�%3YX \^c|V rX�]bx}fo��]bxsX?gh\^X:�WT�x}TW\^]bjk]"� *:]��|X?Z(jk]djoXb�kX?��X[V fGc�j"X[x ]df1X?gk]bV�3Ynogh\i]dZut4VYX�] c|n�]b�k]bgoj"c|gk]bZ
] ]bnojoT�yX[g ` Tz]Dj"c ���'��� ��! ]bc ��T �|co��c �2nk]d����fGc|ZUV(no] �bX��d� joX?V(X?xsfGX[gJ�o] 0 nog _`ba]bc xs]bT�VU]d\^T �b]s� n"Xs]
]bfoZYX[VYX[gh\i]bjo]sfGc|ZJc|�%3YX \^c|V�]bZYxD]��?X[gk]djoc|V[�
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= Z(X[Vu\i]bgh\(XUjoX[VYV(XNjoc ` n"xsX?g2\(c�X[Vu\0r]�c|ZY�h]bgoT���]bj"c�jk]�V(X[�bnoT�gh\^X:xD]bg"X[T�Z(] � goc�lA]bf�r( \^no�Wc"9���]bfoZYX t
V(X?gh\i]bx}c|V}noxD] � T�V a]bc��bX[Z^]d�Jjoc|V�\^Z^]d�k]b��"c|V�Z(X[��] ` TWc|gk]bj"c|V�� goc�lA]bf�r( \^n"��c � �&f"Z(c|fGc|x}c|V X j"X[Vut
` ZYX?�bX[x}c|V[�5X[x joX?\^]b��"X[V[�5noxs]��oTWX[Z(]bZ(�2noT�] joX�\^Z[yX[VNg�r( �|X[TWVNjoX �|Z(]bg2no�z]bZYT�jk]djoX[VUj"T�0 X[ZYX[gh\^X?V�fk]bZ^] ]
` ]dZ^] ` \^X[ZYT�[]1_`ba]bcjoX ` ]bZ(�h]dV joXD\(Z^]b�o]b��oc joX ���'��� ��!"��#%$�!�� &��'� ]bc� TW�bco�V?'T�gojo] goX?V(V(X ` ]bf�r( \^no�Wco�
T�gh\(Z(c jonJ�[TWxscbVs]=\^X?Z(x}T�goc|�Wc|�|T�]�2noXVYX[Zkr] ]bjocb\^]bjk]�g"c Z(X?VY\^]bgh\^X�jk] joT�VYV(X?ZY\i]G_`ba]bco� ��V(V(]
�oTWX[Z^]dZut
�2noTz]�0 cbT�]bfo�WT ` ]djk]Dgk] ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc ` c|x}fo��X \i] joX ���'��� ��!A� ]dc � T �|c \^Z(]bgoV(x}TW\(T�jocbV[��]�\^Z^]���rX[V�jk]
) #+�,���-#.��� � ` c|xsc ` c|xsf"��X[x}X[gh\(c ]�nox �5� ������� � � P
 >Q�X-K"TW�oT�j"c ` c|x}c�f"Z(c|�|Z(]bxs] joX \^X[�WX?� T�V a]bco��*'c
lA]bf�r( \^no�Wc R � ]bfoZ(X?V(X?g2\^]bx}c|V TWg 0 c|Z(xs]1_`dac|X[VNX�X[Vu\i]d\�r( Vu\^T ` ]bV�� r]bVYT ` ]dV�ZYX[�z] ` T�cbgk]bjk]bV�]dc|V�Z(X[�bT�VY\(Z(c|V�joX
] ` X[V(VYc ` cb��X?\^]bjoc|V fk]bZ(]+X?V(VYX[VAc|�43YX?\^cbV&X�xsc|Vu\^Z(]bxscbV \^]bx�� rX?x�c ZYX[V(n"�W\i]djoc�j"X:V(no] ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc
goc|V�\(Z[yX?V}g�r( �|X?T�V�j"X��bZ^]bg2no��]bZ(TWjk]bjoX?V joTD0 X[Z(X?gh\^X[V ` c|Z(ZYX[V(fGc|goj"X[gojoc U]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV jk]dV�\^Z^]dgoVut
0 X[Z[yX[g ` Tz]bV/E$+�X�_`da]bc R � � I �:U]bV�foZYc|foZYT�X[jo]bjoX[V}jk]bV�VYX[V(V ac|X[V*E +�X _`ba]bc R � R I�X ]dc f"Z(c ` X[VYV(c�j"X ` �"X[�h]bjo]
X ` c|x}f1cbZY\i]dxsX?g2\(c j"c|V ` ��TWX[gh\^X?V E + X�_`ba]dc R � 5 I ��?:fo�WT ` ]dxsc|V+]bTWgojk]�] �"T�X[Z(]bZ(�2noT�]�f"Z(c|fGc|VY\^] goX?V(VYX
joc ` nox}X[gh\(c gk] ` ]bZ(] ` \(X[Z(T���]1_`da]bc j"X:c|n"\(Z(c+c|�%3YX \^c�joX �kn�K�c ` c|gh\Fr( g n"c joX'jk]bjoc|V ]bc+��T �|c ]bV(VYc ` Tz]bjoc
] nox foZ(c|�bZ^]bxs]DjoX Zor]bjoT�c"� ��c|VY\(Z^]bx}c|V[��g"c�lA]bf�r( \(no��c 5 �5]b���bnoxD]dV:foZYc|foZ(TWX[jk]djoX[VNTWg2\(X[ZYX[V(V(]bgh\^X?V
X[g ` c|gh\^Z(]bjk]bV?� *'c}lA]bf�r( \^no�Wc [ �o]bfoZ(X?V(X?g2\^]bx}c|VAnox xsc joX[�Wc fk]dZ^] �|X?Z^]1_`da]bc joX ` ]bZ(�h]dVAjoX:\(Z^]b�k]d��oc
joX ���'�5� ��!"��#%$�!�� &��'� ]bc � TW�bcsVYT�gh\�rX \^T ` ]bV[�k�2noX+T�g ` c|ZYf1c|Z(] joTW�bX[Z(VYc|V�Z(X[VYno�W\^]bjoc|V joX�gocbV(V^] ` ]bZ(] ` \(X t
Z(T���]1_`da]bco� � T�gk]b�WxsX?gh\^Xb� ` c|g ` ��n�r( xscbVUX[VYV(X \^Z(]b�k]b���oc ` c|x clA]df�r( \(no��c U���cbgojoX}]bfoZYX[V(X?gh\i]bx}c|V�nox
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? ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc joX ` ]dZ(�h]bVDjoX\^Z(]b�k]b���oc*rXV0 n"gojk]bx}X[gh\i]d�'fk]dZ^]�] �|X?Z^]1_`da]bc�joX ` ]bZ(�|]bVDjoX
\^Z(]b�k]b���oc=V(TWg2\�rX?\(T ` ]dV[�&fGc|Z rX[x ZYX�]b�WT�VY\^]bV[� ?'V ` ]bZ^] ` \^X?Z(T�[]1_`ba]dc�X��|X[Z(]1_`ba]dc j"X ` ]bZ(�h]dV}j"X�\(Z^]b�k]d��oc
V(TWgh\�rX?\(T ` ]bVAjoXUx r( j"Tz]bV?� �2noX:g a]bc�]bfoZYX[VYX[gh\i]bx nox �kn�K�c ` c|gh\�r( g2noc joXUjo]bjoc|V?� ` c|x}co� f1cbZ&X�K�X?xsfo�Wco�
f r]b�bT�gk]bV � � "�\^Z(]bjoT ` T�c|go]bT�V?�
\�yX[x V(TWjoc=c=\krc|foT ` c joX joT �|X?Z(V(cbV}X?VY\(nojoc|V?��SUX?gh\^Z(X X?��X?V[� f1c joX[x}c|V
joX?VY\i] ` ]bZ � R � 5 � [ � ;"��U�� I � &*� � & R � &*[ � 9 � ��X � 9 9 ��� � c joc|V}X[VYV(X[V}\^Z(]b�k]b���oc|V \�yX?x ` c|gh\^ZYT��on�r( joc
fk]bZ(] c�]bfGX[ZM0 X[Tu_` ch]bx}X[gh\(c joX�g"c|V(VYc�X[gh\^X?gojoT�x}X[gh\(c�V(c|�"Z(X ] go]d\^noZYX��[]�X�]bV f"Z(c|foZYT�X?jk]bjoX?VDjoc|V
fk]bj"Z ac|X?V�joX}] ` X[VYV(c�] ` cbg2\(X rnojoc ]bZYxD]��?X[gk]djoco���2noX}g a]bc ` c|ZYZ(X[VYf1cbgojoXs]�c|�43YX?\^cbV ` c|x nox �on�K�c
` cbg2\�r( g2noc�joX}jk]bjoc|V?� + a]dc X-K"X?xsf"��c|V�joX}c|�oVYX[ZY�d]1_`dac|X[V+T�x}fGc|ZY\^]bgh\^X[V�ZYX[fGc|ZY\^]bjk]bV�goX?V(V(X?V X?VY\^n"joc|V �
] joT�Vu\^Z(TW�onoTu_`ba]bc jo]�fGc|fono��]bZ(TWjk]bjoX joXscb�%3YX?\(c|V�joX[VYV(Xs\(T�fGc V(X?�|noX}noxD] �WX[T�joX N �PORQ � 9 5 ��� ] joT�Vu\^Z(T t
�onoTu_`ba]bc�joc�\^]bxs]bgJ�oc+joX[VYV(X?VJjoc ` nox}X[gh\^c|V ]bfoZYX[VYX[gh\i] ` ]bnojk]�t f1X?V^]bjo]�X:c�fk]bjoZ a]bc j"XU] ` X[V(VYc ]�X?V(VYX
\^TWf1c}joX+x r( joTz]�]bf"Z(X[VYX[gh\i]sX?� T�j�yX?g ` T�]bV�joX �Wc ` ]b��TWjk]bjoXUj"X Z(X�0 X[Z[yX[g ` Tz]sX�]bn"\(cdt4VYT�x}T���]bZ(TWjk]bjoXd� ?*joTWVut
` n"V(V a]dcNxD]bTWV j"X?\i]d��k]bjo]:jk]bV#�&r]bZYTz]bV ` ]bZ(] ` \(X[Z[r( VY\(T ` ]bV#c|�"V(X[Zu�d]bjk]bV
X?x ` ]bZ(�|]bV#joX \^Z^]d�k]b��"c:joXAx r( j"Tz]
g a]bc�t ` cbg2\�r( g2nk]"�"]bfGX[V^]dZJjoX ` cbgoVY\(TW\^n"T�Zut V(XUn"x \0rcbfoT ` c��k]bVu\i]bgh\^X�TWg2\(X[ZYX[V(V(]bgh\^Xd�kg a]bc X[g"� no]bjoZ^]Rt4V(X�goc
X[V ` c|fGc X ` cbg2\(X�K \^c jocDfoZ(X?V(X[gh\(X}X?VY\(nojoco� ?:VYV(T�x���g"c Z(X[Vu\i]bgh\(X joX[Vu\^X ` ]df�r( \(no��co�GZ(X?VY\(Z(T�g"�|T�x}cdt4g"c|V
] ` c|�oZ(TWZ \(Z^]b�o]b��ocbV ZYX[�z] ` T�cbgk]bjoc|V U] ` ]bZ^] ` \^X?Z(T���]1_`da]bc�joX ` ]bZY�h]bV&j"X:\^Z(]b�k]b���oc�j"X ������� ��!"��#%$"!�� &��'� �
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*'c|V rno�W\(T�x}c|V ]bgoc|V?�o]b�W�|nogoV X[Vu\^nojocbV ` ]bZ(] ` \(X[Z(T���]bZ(]bx ` ]dZ(�h]bV joX:\(Z^]b�k]d��oc�joX:c|�43YX?\^cbVAjoX ���'���)(
��!"��#%$ !�� &��'� foZ rX t ]dZ(xs]��[X?gk]bjoc|V?� ~'x ZYX[V(n"xsc�joX?V(V(X?V:X?V10 c|Z�_` c|V rX+]bfoZ(X?V(X?g2\^]bjocs]}VYX[�|n"T�Z[�

? ` �k]dZ��h]+X!+�xsT \����bX[x � 9 ��� ` ]bZ^] ` \^X?Z(T���]bZ(]bx c�] ` X?V(VYc�jocbV n"V(n r]bZYT�c|V ]U�1r( joX?c|V joT�VYf1cbgoT��oTW��T���]bjocbV
gk] � � "[�-+ nk]bVN]bgJr]b��TWV(X[V�Z(X �|X?�z]bZ(]bx�]DX�K�T�Vu\�yX?g ` T�]DjoXA0 c|Zu\^X?V:X?� TWj�yX[g ` Tz]bV:joX �Wc ` ]b��TWjk]bjoXN\^X?xsfGc|Z(]b�
goc] ` X?V(V(c=]�X[VYV(Xs\(T�fGc j"XDx r( joT�]"��?'� rX[x j"T�V(VYco�#cbV�] ` X[V(VYc|V�X?VY\^n"jk]bjoc|V ]bfoZYX[V(X?gh\i]bZ(]bx \^]bx�� rX?x
��c ` ]d��T�jo]bjoXA�|X?c|�|Zor]<L ` ]��hT�VY\(c=rXd�2nox�f1X?�2noX[goc�gUrnox}X[Z(c�joX�xwr]b�2noT�gk]dV ` ��TWX[gh\^X?V>0 cbToZ(X?V(fGc|goVkr]��|X[�1f1X?�z]
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xs]bT�c|ZYTz]�jk]dV:Z(X?�2noT�VYTY_`bacbX[V[� =UVU]dn"\^c|ZYX[V'c|�oV(X?ZY�d]bZ(]bx�]bT�gojo]}�2noX ]}joT�Vu\^ZYT��onoTu_`ba]bc�joX�f1cbfono�z]dZ(T�jo]bjoX
joc|VN�1r( j"X[c|V�]bfoZYX[V(X?gh\i]��d] noxs] T�g ` ��T�go]1_`ba]bc �2noX}g a]bc fGc�j"Tz] V(X?Z�x}c�j"X[�z]djk] f1cbZNnoxD] �WX[T�joX N �PORQ �
?:j"T ` TWc|gk]b�WxsX?gh\^Xb�0]dfoZ(c K�T�xs]bjk]bx}X[gh\(X�x}X?\^]bjoX jo]bV:ZYX[�2noT�VYTY_`dac|X[V'Z(X[f"Z(X[VYX[gh\i]��d]bx ] ` X?V(V(cbVUfk]bZ ` Tz]dT�V
Xb�J0 ZYX[���noX[gh\(X[x}X[gh\^Xd�GX?V(VYX[VU] ` X[VYV(c|V�X[Z(]bx TWg2\(X[ZYZ(c|x}foT�j"c|VJ]bTWgojk]�goc}T�g�r( ` TWc�joc �1r( joX?co�

p#]bj �2�bX X��NnoZYc|V(Xd�#X?x � 9 & � X?VY\(nojk]bZ(]bx c|V�fo]bjoZ acbX[V+jk]bV TWgh\^X[Z(]1_`bacbX[V+joc|V+noV(n r]dZ(T�cbV ` c|x nox
V(X?ZY� T�j"c|Z�joX x r( joTz] ` c|gh\�r( g2nk]"�hX?x-nox VYT�Vu\^X[xs] 3�� XF)��
� *�X[V(VYXJ\^Z^]d�k]b��"c�]UV(X[VYV a]bc�joXJnox*noV(n r]dZ(T�c
0 c|T joX@LogoT�jk] ` c|x}c�V(X?gojoc noxs]V(X?���n�yX[g ` Tz]�joX fGX[Z[r( c joc|VFVYX E � no]bgojoc X?V(V(X noVYn r]bZYT�c�X?VY\0r]�X�0 X?\(T t
�d]bx}X[gh\^X+Z(X ` X[�GX[g"joc c ������� ��! IJ]b�W\(X[ZYgk]bjoc|V ` c|xKf1X?Z�r( c�jocbV(VYZAZYE �2nk]bgoj"cDgoX?gJ�2noxD]}x r( joTz]�X?VY\kr]
V(X?gojoc�\^Z^]dgoV(x}TW\(T�jk] ] X?V(V(X}noVYn r]bZ(TWc4I �2=UV+]bn"\(c|Z(X?V ` ]bZ(] ` \(X[Z(T���]bZ(]bx ] jon"Z^]1_`da]bc jo]bV�V(X[VYV ac|X?V X}]bV
]d\(TW� T�jk]djoX[VJjocbV'noVYn r]bZYT�c|V joX?g2\(Z(c}joX+noxD] x}X[VYxD] V(X?V(V a]bco� ?'V'j"T�VY\(Z(TW�onoTY_`dac|X[VJj"c|V f1X?Z�r( c joc|V(VYX X
VYZAZ \�yX[x ]+]dfk]bZ[yX?g ` T�]UjoXJnoxs]:joTWVY\^ZYT��on"TY_`ba]dc ` ]bn"jk]�t4fGX[V(]bjk]NV(X?gojoc�x}c�joX?�z]bjo]bV#fGc|Z�joTWVY\^ZYT��on"TY_`bacbX[V
v ]bxsxs]�c|n ��c|�|gocbZ(xs]b��� ?:� rX[xPjoTWV(V(c"� 0 c|T5c|�oVYX[Zu�b]djoc �2noX�c|VUn"V(n r]bZYT�c|V'g a]bc ]dV(V(TWVY\(Tz]bxP]bcs�1r( joX[c
V(X?���n"X[g ` Tz]b�WxsX?g2\(Xb�oX-K�X ` n�\i]bgoj"c c|fGX[Z^]G_`bac|X?V�fo]bZ^]�]��d]bg#_` c}c|n Z(X \^ZYc ` X[V(VYcDjoc ���'��� ��! �

��x � & & ���Z0 c|TN]bgo]b��TWV^]bjk]�n"xD] ` ]dZ(�h]�joX \^Z(]b�k]b���oc�joX=c|�%3YX \^c|V joX ���'��� ��!"��#%$ !�� &��'� ` c|x t
fGc|VY\^]�f1X?�z]bVAZYX[�2noTWV(TY_`dac|X[VJZYX�]b�WT�[]bjk]bV f1X?��c|V ` ��TWX[gh\^X?VA�2noX�n"\^TW��T�[]��b]dx�c|VAZ(cd\^X�]djoc|Z(X?VJjoXN�Gc|Z(jk]��2noX
V(X?ZY�bX[x U]U~�goTW�bX[ZYV(T�jo]bjoXAjoX-!�]bV1�oT�g"�b\^c|g fk]bZ^] ` c|goX ` \i]dZ(X[x t4VYX U] ) #+� ���-#.��� � ��V(VYXA\^Z^]d�k]b��"cUV(X ` c|g�t
` X?gh\^Z(cbn�gk]joX \^X[ZYxsTWgk]1_`da]bc�joX ` ]bZ(] ` \(X[Z[r( VY\(T ` ]dV ` cbxsc ] joT�Vu\^Z(TW�onoTu_`ba]bc�joc\^]bxD]dgJ�ocj"c|V�c|�%3YX \^c|V
Z(X?�2noT�VYTW\i]djoc|V[� ]�j"T�VY\(Z(TW�onoTY_`da]bc�jk]�fGc|fon"�z]bZYT�jk]bj"XDjoc|V VYX[Zu��TWjoc|ZYX[V X c|�%3YX \^c|V�] ` X[VYV^]bj"c|V[� fk]bjoZ ac|X[V
joX ` cbxsfk]dZY\^TW��k]dxsX?g2\(c�joX c|�%3YX \^c|V�X ]=n"\^TW��T���]1_`da]bcjk]=�z]dZ(�|noZ(]�joX �k]bgojo]"� =UVs]dn"\^c|ZYX[V ZYX[fGc|Zut
\i]dZ^]bx � n"Xsx�n"TW\^cbVNjoc|V�c|�%3YX \^c|V�joX ���'�5� ��!"��#%$ !�� &��'� ZYX[�2noTWV(TW\^]bjoc|V�X?Z^]bx fGX[�2noX?goc|V?�#xs]bVN�2noXb�
goc X?g2\^]bgh\^co�"noxD]�fGX[�2noX?gk] f1cbZ ` X?gh\i]b�|X?x�jk]dVJZ(X[�2noTWV(Tu_`bac|X?V 0 c|T1ZYX[VYf1c|g"Vkr]d�bX[�5f1cbZA�2nk]bV(X�]�x}X?\^]bjoX
jk]}� no]bgh\^T�jo]bjoX j"X�" � � �5� \(Z^]bg"V(x}TW\^TWjoc|V?� ?:j"T ` TWc|gk]b�WxsX?gh\^Xb�0]}joT�Vu\^ZYT��onoTu_`ba]bc�joX�f1cbfono�z]dZ(T�jo]bjoXNjoc|V
c|�%3YX \^c|V 0 c|T xsc joX?�z]bjk] fGc|Z+noxD] ��X?T joX N �PORQ � ?'� rX?x joT�VYV(co�#]bV ]dg r]b��TWV(X?V�ZYX�]b�WT��]djk]bV�xscbVY\^Z(]bZ^]dx
�2noX�]bV�ZYX[�2noT�VYTY_`dac|X[V X-K"TW�oTz]dx nox ]b�W\(c��|Z(]bn�joX ��c ` ]b�WT�jk]djoX}\(X[x}f1cbZ^]b� jonoZ(]bgh\^X c|V�fGX[Z[r( c joc|V�joX
foT ` c}joX ` ]bZ(�|]"�&~ \^TW��T�[]bgojoc�] ` ]dZ(�h]�joX�\^Z^]d�k]b��"c ` c|��X \i]bjo]�cbV:]bn�\^c|ZYX[V�X[VY\(nojk]bZ(]bxP]�X@L ` r] ` T�]}joX
\�rX ` goT ` ]bV�joX % � % P ��#%$ X ! � ����� % � ��� fk]bZ(]}ZYX[jon �[T�Z']��z]bZY�|noZ^] joX+�k]bg"jk]sn"\(T��WT��]djk]�f1X?��c|V c|�43YX?\^cbV'joX
���'�5� ��!"��#%$2!�� &��'� X�c|�"\(TW�bX[Z^]dx�Z(X?V(no� \i]bj"c|V T�gh\^X?Z(X[VYV^]bgh\(X[V:X�]dgoT�xs]bjoc|ZYX[V?�

?:�WxsX?T�jk]NX?\ ]b���W�hX?x � � ��� ]bgk]d��T�V(]bZ^]dx-]bV ` ]dZ(�h]bV joX \^Z(]b�k]b���oc�joX'j"c|T�V�VYX[ZY� TWjoc|Z(X?V&joX ���'�5� ��!"��#%$
!�� &��'� ` c|x LkgoVNX?jon ` ] ` T�cbgk]bT�V?� SUn"Z^]bgh\^X fGX[Z[r( c joc|VU�2nk]dgojoc�]D\i] K"] joX ` �oX?�h]bjk] joX ZYX[�2noTWV(TY_`dac|X[V
X[Z(]N]bfoZYc K�TWxD]bjo]bxsX?gh\^XAX?VY\i] ` T�cbg r]bZ(T�]"�bcNf"Z(c ` X[VYV(c�joX ` �oX?�h]bjk]NjoXJVYX[VYV ac|X?V j"X ` ��TWX[gh\^X?V�X[x nox j"X[Vut
V(X?VAV(X?ZY� T�j"c|Z(X?V 0 c|T0T�j"X[gh\^TDL ` ]bj"c ` cbxsc�V(X[g"joc ]bfoZYc K"TWxD]djk]bx}X[gh\^X�joX��  ��5�  # X:c�\(X[x}f1c�X[gh\^ZYXN]bV
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\i]dxD]bg �oc joc|VJfk] ` cb\(X[V XNc|n"\(Z^]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bVJjoc �kn%K"c�joX�fk] ` cb\(X[V[� =UV ]bn"\(c|Z(X?VJjoX[V ` c|�"Z(T�Z(]bx
�2noX�c \^Zkr] 0 X[�|c �|X?Z^]bj"c}fGc|ZAx r( j"Tz] joX �on�K�c ` c|gh\Fr( g2noc}]bf"Z(X[VYX[gh\i]�noxs] \^X?goj�yX[g ` Tz]�U]�n"\(T���T���]1_`da]bc�joc
~:SNp ` c|xscsfoZ(cd\^c ` c|�Wcsjk] ` ]bxs]bjk]}joX�\(Z^]bgoVYf1cbZY\^Xd� ?'� rX?x�j"T�V(VYco�GX[��X?VUc|�oVYX[Zu�b]dZ^]bxPV(TW�|goTDL ` ]d\(TW�d]
Z(X?�|no��]bZ(TWjk]bjoXNgoc}\i]bxs]bgJ�"c}j"c|V'fo] ` cb\(X[V�joX�\^Zkr] 0 X[�|c}joX r]bnojoTWcsX�goc|V�fk]bj"Z ac|X?V'joX�\i]RKo]}joX�\^Z^]dgoVut
0 X[Z[yX[g ` Tz] joX jo]bjoc|V?� ` c|x}c c \^X?xsfGc X[gh\(Z(X ` �oX?�h]bjk]bVNj"X fk] ` cd\^X[V ` c|goVYX ` n�\^TW�bc|V[�5c �2noX fGc�joX V(X[Z
rn"\^TW� ` c|x}cV0 X[ZYZ^]bx}X[gh\^]fk]bZ(]�T�joX?g2\(T�L ` ]bZ �on�K�c ` c|gh\�r( g2noc joX r]bn"joT�c�j"X V(X?ZY� T�jocbZ(X[V go]C) #+�,����#.��� �
6A]bVYX�]bj"c|V goX?V(VYX X[Vu\^nojoc Z(X ` X[gh\(X[x}X[gh\^X �5]bg�X S�X[T�j"X[xs]bgog�� X[x � &*) ���#TWjoX[gh\^TDL ` ]dZ^]bx ]dV�foZYc|foZYT t
X[jo]bjoX[V+X[Vu\^ZYn"\^noZ(]bT�V+joc \^Zor]<0 X[�|c ` c|gh\Fr( g2noc�joXwr]bnojoTWc �|X[Z(]bjoc�f1X?��c O � ��� � � &��  ��5joX?V(X[gh�bc|�W�bX[Z^]dx X
�d]b��TWjk]bZ(]bx n"x xsc joX?��c�joX�VYT�x�no��]1_`ba]dc X[�z]d�1c|Z(]bjoc gk] ` ]dxD]bjo]�joX+]bfo��T ` ]1_`da]bco�

��x � & U ��� ��c|�bnoT�gocF��X %']djJ�k] ]bgk]b�WT�V^]dZ^]bx �Ar]dZ(Tz]dV}x�rX?\(Z(T ` ]bV�joX joX[VYX[x}f1X?gJ�oc�jk]=Z(X?joXb�JTWg�t
` �WnoT�g"joc�\^] K"] joXsf1X?Z(jk] joXDfk] ` cb\(X[V[�
]d\^Z(]bV(c|V?�*# ���'� ��� � Z(X[cbZ(joX?gk]1_`ba]dc�joXDfo] ` cb\(X[V?�
joX[gh\(Z(X c|n�\^Z^]dV[�
p#]dZY\^T ` no��]bZ(x}X[gh\(Xb�kc|V Z(X?V(no� \i]bj"c|V'X?g ` cbg2\(Z^]bj"c|V'fGX[�Wc|V�]bn"\(c|Z(X?V'VYno�|X[ZYX[xK�2noX ]�\^] K"]}joX+fGX[Z(jo]}joX
fk] ` cb\^X?V�gk] ) #+�,����#.��� ]bfoZYX[V(X?gh\i] noxD] gk]�\^noZYX���] X?x Z^]R3(]djk]bV[�A?:� rX?x j"T�V(VYco� ]bVNjoTWVY\^ZYT��on"TY_`bacbX[VUjk]
jonoZ(]1_`ba]dc joc," � �5��� joXUfGX[ZYjk]�joXUfk] ` cb\(X[VAXUj"c \^X?xsfGc�joX:\(Z^]bg"V10 X[Z[yX[g ` Tz]�jocbVAfk] ` cb\^X?VJ]bfoZYX[V(X?gh\i]bx
noxs]�]bfk]bZ[yX[g ` Tz] joX ` ]bn"jk]�t4fGX[V(]bjk]"�

!�]dgo�X \ ]b���W� X[x � 9 R ���
]bgo]b��TWV^]bZ(]bx c \(Zkr]<0 X?�|c��|X[Z(]bjocfGc|Z��&r]bZ(TWc|V�VYX[Zu��TWjoc|ZYX[V j"X ���'�5� ��!"��#%$
!�� &��'� gk] ) #+�,���-#.��� �2noX n"\^TW��T�[]��b]dx cCO � ��� � �'&%�  Dfo]bZ^] V(X?ZY� T�Z j"TW�|X?Z(VYc|V�noV(n r]dZ(T�cbV joT�Vu\^Z(TW�on�r( joc|V
�|X?c|�|Z^] L ` ]bx}X[gh\(Xb� =UV']bn"\^cbZ(X[V�V(X ` cbg ` X?g2\(Z^]bZ(]bxPfoZ(X?joc|x}T�gk]dg2\(X[x}X[gh\^X+gk] \i] K"]}joX Q-�1��!��5� X�gk]
T�g �kn�yX[g ` Tz]Njk]N��]bZ(�|n"Z^]:joX �k]dgojk]Njoc ` �WT�X[gh\(Xb� ����X?V�joX[V ` c|�"Z(T�Z(]bx-�2noXJ�1r( joX?c|V�\Fr( foT ` c|V#\^Z(]bgoVYxsT \^T�j"c|V
fGc|Z
V(X?ZY� T�j"c|Z(X?V O � ��� � �'&%�  &]b� ` ]bg#_` ]bx ]d�W\i]��2nk]b��TWjk]bjoXd� ` cbx*\i]RKo]Ux�rX[j"Tz]:joX &*) Q-�1��!��5� GdV
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?�V(X?�|noTWZ[�5joX@LogoT�x}c|V�] V(X?x=y]bgh\(T ` ] ]bVYV(c ` T�]bjk] ] ` ]bjo]�g�r( �|X?�
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��VY\i] ` ]bxs]bjk]�c ` nofk]}csg�r( �|X?� xs]bT�VJ�o]bTDK�cDjo]2�oTWX[Z(]bZ(�2noT�]}fk]dZ^] ` ]bZ^] ` \^X?Z(T���]1_`da]bcsj"X ���'�5� ��!"��#%$
!�� &��'� ]bc+� T �|c+foZ(c|fGc|Vu\i]�X�VYX ` c|g ` X[gh\^Z(]�gk]bV \^Z(]bgoVM0 X[Z[yX?g ` T�]bV T�gojoT � T�jonk]dT�V
joX �kn%K"cbV ` cbg2\�r( g2noc|V joX
jk]bj"c|VA]bc+� TW�|c"���2noX'Z(X[VYno�W\^]bx joXU]G_`bac|X?V&X[VYf1X ` r( L ` ]bV&joX[VYX[x}f1X?gJ�k]bjk]dVAf1X?��c ` �WT�X[gh\(Xb� ` c|x}c x}c|VY\(Z^]
] � T��|noZ(] � � & � ~'xs]=\(Z^]bgoVM0 X[Z[yX[g ` Tz] rX�c ZYX[VYno�W\^]bjoc j"X nox fk]dZsjoX�Z(X?�2noT�VYTY_`bacbX[VDX?gh��T�]bjk]bVsf1X?��c
` �WT�X?g2\(Xb� � VYf1X ` TDL ` ]bx}X[gh\(Xb�Afk]dZ^]=c|�%3YX?\(c|Vs]bc � T �|co�AX?V(V(]bVDZYX[�2noT�VYTY_`dac|X[V}V(c|�WT ` TW\i]dx �2noX�c c|�43YX?\^c
` cbxsX ` XDXd�
X?�bX[gh\^no]b��x}X[gh\^Xd��fk]bZYXsjoXsV(X?Z \^Z(]bgoV(x}TW\(T�joc fk]dZ^] c ` ��TWX[gh\^Xd��p#]bZ(]c|�%3YX \^c|V�joX ���'��� � (
!"��#%$A!�� &��'� f"Z rX t4]bZ(xs]��?X[gk]bj"c|V[�2c|n"\(Z^]bV Z(X?�2noT�VYTY_`bacbX[V f1c joX[x T�g ` ��noTWZ 0 nog ` TWc|gk]b�WT�jk]djoX[V��'l+% ` cbxsc
fk]bn"V^]"� ]��d]bg#_` c E Q@� ��� ( Q  � Q ���1& I+X ZYX?\^ZYc ` X[VYV(c E ��� Q ��# & I+joc ���'��� ��! � *�X[VY\(X g�r( �bX[�AjoX ]d�oVY\(Z^]1_`da]bco�
` ]dZ^] ` \^X[ZYT�[]bxscbV&] j"noZ^]1_`da]bc�joX�\^Z(]bgoV10 X?Z[yX?g ` T�]bVAT�g"joTW� T�j"nk]bT�V?�hc \^X?xsfGc X?gh\^Z(X ` �oX[�h]djk]bV:E ��#+� ���1���-�-� (
� ��� �'��!�� �"c|n VYT�x}fo��X?V(x}X[gh\^X �'��� I&joXNVYc|��T ` TW\^]1_`bacbX[V ` c|goVYX ` n�\^TW�d]bV fGc|Z&\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV joc c|�43YX?\^c}]bc
� TW�bco��c g:rn"xsX?Z(cDj"X \^Z(]bgoV10 X?Z[yX?g ` T�]bV ` cbg ` c|ZYZ(X?g2\(X[V�]bcD��c|go�bcDjocD\(X[x}f1c"��]Dn�\^T��WT�[]1_`ba]bc}jk]D��]bZ(�bnoZ^]
joX��k]bg"jk]"�0]bVYV(T�x ` c|x}c ` c|ZYZ(X?�z]1_`dac|X[VJ\^X?xsfGc|Z(]bT�VAj"X�]d���|noxs]bV&�d]bZYTFr]d�bX[TWV[�
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?:�|ZYnofk]bg"joc'\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV T�goj"TW� T�jono]bT�V�]dV(V(c ` T�]bjk]bV ] nox x}X[V(x}c ` �WT�X[gh\(Xb�R0 c|Z(xs]bx}c|V�V(X?V(V ac|X[V?�
�2noXJV a]dc ` ]bZ(] ` \(X[Z(T���]bjo]bV�goX[VYV^] ` ]dxD]bjo]"�
SUX�LkgoT�x}c|V noxD]'V(X[VYV a]bc+joXAn"x ` �WT�X?g2\(X ` cbxscUcNTWgh\^X[Zu�d]b��c
joXU\(X[x}f1c jon"Z^]bgh\^XNc��2nk]b��X[VY\(X�X[VY\kr]�]d\^T �b]dxsX?g2\(XUX[g"�h]R3(]bjoc X?x�ZYX[�2noT�VYTW\^]bZAXNZ(X ` X?�1X?Z�fo]bZY\(X[VJjoc|V
c|�%3YX \^c|VU]bcD� TW�bc �2noX ` cbxsf acbX[x�noxPxsX?V(x}c V(X?ZY� TY_` co� E f1c|Z'X�K�X[x}fo�Wco�1n"x x}X[VYxsc f"Z(c|�|Z(]bxs]}joX
\^X?��X ��TWV a]bc+\^Z(]bgoV(x}TW\(T�joc�]d\(Z^]�� rX[VAjk]X) #+�,����#.��� I j"X80 c|Z(xs]�� n"XN] jonoZ(]1_`ba]dc�joXU�2nk]b�W�2noX[Z f1X?Z�r( c joc�X[x



&*I
�2noX+g a]bc�c ` c|Z(Z(] goX[gJ�2noxs] \^Z^]dgoV10 X?Z[yX[g ` Tz]�joX�jk]bj"c|V jocsVYX[Zu��TWjoc|Z fk]bZ(] c ` ��TWX[gh\^X�g a]bc�X-K ` X[jk]}nox
joX \^X[ZYxsTWgk]bjoc fo]d\i]bxs]bZ�E � P ���5� P
 �D& �������<I ��SUX�] ` c|Z(j"c ` c|x X?V(V(]�joX�LkgoTu_`ba]bco��n"xD] VYX[V(V a]bc�joX nox
` �WT�X?g2\(X�rX}n"xD] V(X?� n�yX[g ` Tz]]d�W\^X?Z(gk]djk]�j"X}fGX[Z[r( c joc|V�joXs]d\^T � T�jk]bj"X X}j"XsVYT���yX?g ` TWco��V(X?gojoc � n"Xb�#fGc|Z
joX�LkgoTY_`da]bco� X[VYV(X rno�W\(T�x}c joX �|X�V(X?Z}x}X[g"c|Z��2noX � � � �h�S?'V(VYT�x�� n"xD]�VYX[V(V a]bc rX ` ]bZ^] ` \^X?Z(T���]bjk]�fGc|Z
T�gh\(X[ZY�d]b�Wc|VA�2nk]bg"joc�c ` c|Z(ZYXU\^Z^]dgoV10 X?Z[yX[g ` Tz] joX�jk]djoc|VJjoc�V(X?ZY� T�j"c|ZJfk]bZ(]�c ` ��T�X?gh\^Xb���2noX�joX[gocbxsTWgk]�t
Z(X?xscbV fGX[Z[r( c�j"c VYX jk] \^Z(]bgoVM0 X[Z[yX?g ` T�]"� ` n 3(]jonoZ(]1_`ba]dc ` c|ZYZ(X?V(fGc|gojoX U] nogoT a]dcjk]bV�jonoZ(]1_`bac|X?V�jk]bV
\^Z(]bgoVM0 X[Z[yX?g ` T�]bVJV(TWx�no� \dy]bgoX[]bVA]dV(V(c ` T�]bjk]bVA]�X[V(VYX ` ��TWX[gh\^Xd�oXUfGc|ZAfGX[Z[r( c joc|VAjoXNTWgk]d\(TW� T�jk]djoXb� ` �k]bxs]�t
joc|V�joXFVYZAZ�]�\^TW�bco�JSUnoZ(]bgh\^X+cDfGX[Z[r( c joc VYXmjk]�\^Z(]bgoV10 X?Z[yX?g ` T�]"�0c ` �WT�X?g2\(X�ZYX ` X[�GX fk]bZu\^X?V:joX+nox
c|n�xs]bT�V+c|�%3YX \^c|V�]dc���T �|c=]bVYV(c ` T�]bjoc|V ]�nox x}X[VYxsc�VYX[Zu��Tu_` co� ` c|x}co��f1cbZ X�K�X?xsfo�Wco��joTD0 X[Z(X?gh\^X[V
� T�V ac|X[V�joX+noxKxsX?V(x}c�foZ(c|�bZ^]bxs]"� SUnoZ^]dg2\(X�TWgh\^X[Zu�d]b��c|VJj"XFVYZAZ ]d\(TW�bco�kgoX[g � n"x�cb�%3YX?\(c ]bc�� TW�|c
X[Vu\0r]DVYX[goj"cD\^Z(]bgoV(x}TW\(T�joc}]bc ` �WT�X[gh\(Xb��p X?Z�r( c joc|V�joXFVYZAZ�]d\(TW�bc ` c|Z(ZYX[V(fGc|goj"X[x ]bc � P ��#�� �'��!�� joc
` �WT�X?g2\(Xb�dc|n�fGX[Z[r( c�j"c|V j"XAT�gk]�\^TW� TWjk]bjoX joX?g2\(Z(cNjoX noxs]:xsX?V(xs]'VYX[V(V a]bco� ?w�#T��bnoZ^] � � & xscbVY\^Z(] ` cbxsc
]bVJ]�\^TW� TWjk]bjoX?V&joc ` ��T�X?gh\^XUZYX[V(n"�W\i]dx X?x�joTD0 X[ZYX[gh\^X?VJf1X?Z�r( c joc|V VYX X VYZ Z=joX[gh\(Z(c joXNnoxs] x}X[VYxD]
V(X?V(V a]bco� *'X?VY\(X'g�r( �|X?�Gj"X']d�oVY\(Z^]1_`da]bco�2T�ZYX[x}c|V ` ]dZ^] ` \^X[ZYT�[]bZ ]bV foZ(c|f"Z(T�X?jk]bjoX?V Z(X[�WX?�d]bgh\^X?V cb�oV(X?ZY�d]bjk]bV
joX?g2\(Z(c joX:noxD]+xsX?V(xs] V(X?V(V a]bc ` c|x}co��] jonoZ(]1_`ba]dc joXUfGX[Z[r( c�j"c|V VYXwjk] \(Z^]bgoVM0 X[Z[yX[g ` Tz]"�"] jonoZ(]1_`ba]bc
joXsf1X?Z�r( c joc|V VYZAZ{]d\^T �|c|V?�#c �'��� X?g2\(Z(X}\^Z^]dgoV10 X?Z[yX[g ` Tz]dV joXsnoxD]�xsX?V(xs]�VYX[VYV a]bc Xscg:rnox}X[ZYc joX
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV f1X?ZY\(X[g ` X[gh\^X?VU]�noxD]�x}X[VYxD] VYX[V(V a]bco�
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��VY\i] rX ] ` ]bxs]bjk] �2noX c ` n"fk]�c�g�r( �|X[�'xD]dT�V ]d�W\^c�jk]S�oTWX[Z^]dZ(�2noTz] fk]bZ(] ` ]bZ(] ` \(X[Z(T���]1_`da]bc�joX
���'�5� ��!"��#%$ !�� &��'� ]bc � TW�bc foZ(cbf1c|Vu\i] X�VYX ` c|g ` X[gh\(Z^] gk]bV ` ]bZ^] ` \^X?Z�r( VY\^T ` ]bV:X ` c|x}fGc|ZY\^]bxsX?gh\^c jk]
fGc|fono��]1_`ba]bc joX ` ��T�X?gh\^X[V?��lA]bjo] ` ��T�X?gh\^X rX T�joX?g2\(T�L ` ]bjoc�]d\(Z^]�� rX[V joX nox ` ]bx}fGcAE O �D� �4��� ) �ZI�foZ(X?V(X[gh\(X
X[xK\(c�jocsZ(X?�|T�Vu\^Z(cD]bZ(xs]��?X[gk]bj"csgoc��oT�Vu\0rc|ZYT ` c"�kc|n �  $ �0joX�] ` X[VYV(c|V?�7��V(VYX ` ]dxsfGc ]bf"Z(X[VYX[gh\i] n"xD]
` �k]��|Xd�"�|�Wc|�k]b�WxsX?gh\^X rnog"T ` ]��2]bV(VYc ` Tz]bjk]�]bc �  Q-� Q ����� n"\(T��WT��]djocUfGX[��c�noVYn r]bZYT�c�fk]bZ(]+] ` X[VYV^]bZ c|�%3YX \^c|V
joX ������� ��!"��#%$�!�� &��'� �JSUX �|X[x}c|V'Z(X[VYV^]b� \i]bZ �2noX�nox ` ��TWX[gh\^X+goX?V(V(X ` ]bVYco� ` c|ZYZ(X[VYf1cbgojoX ]bf"Z(c K�T�xs]�t
jk]bx}X[gh\(X ]nox noVYn r]bZ(TWc�T�g"joTW� T�j"nk]b��� � K ` X _`bac|X?V}c ` cbZ(Z(X?x ]bf1X?gk]bV�X?x ` ]bVYc|V X[x �2noX c�x}X[VYxsc
�  Q-� Q ���5� ` ��TWX[gh\^X}rX&n"\(T���T���]bj"c�fGc|Z �Ar]dZ(T�cbV#noVYn r]bZ(TWc|V#�2noX ` c|x}fk]bZu\^T����k]bx ]'xsX?V(xs]'xwr]b�2noT�gk] ` �WT�X[gh\(Xb�
= ` cbxsfGc|ZY\^]bx}X[gh\^c}joc ` ��T�X?gh\^X=rX ` ]dZ^] ` \^X[ZYT�[]bjocDfGc|Z�noxs]sV(X?�2n�yX[g ` Tz] ]b� \^X?Z(gk]bjo]}joX�f1X?Z�r( c�jocbV'joX
]d\(TW� T�jk]djoXb��jonoZ^]dg2\(XNc|VJ�2nk]bTWVJc ` ��TWX[gh\^X�]dfoZ(X?V(X[gh\^]}VYX[V(V ac|X[V']d\(TW�d]bV[��XNf1X?Z�r( c�jocbVAjoXNV(TW��yX?g ` TWco� lA]bjk]
fGX[Z[r( c�j"c joX ]d\(TW� T�jo]bjoX fGc|VYV(noT ]Dj"noZ^]1_`da]bc jk] V(X?V(V a]bc�]d\^T �b] ` c|ZYZ(X[VYf1cbgojoX[gh\(X}X V(X[Zor] joX[gocbxsTWgk]bjoc
VYX j"XUV(X?V(V a]dco�-#�r]�c|VAfGX[Z[r( c�j"c|V&joX:V(T���yX[g ` T�c�V(X[Z a]bc�joX[g"c|xsTWgk]bjocbV VYZAZ�T�gk]d\(TW�bc|V&X ` c|Z(ZYX[VYf1c|g"joX[x
]�T�gh\^X?ZY�d]b��cbV
joX \^X[x}fGc+X?gh\^Z(X�V(X?V(V ac|X[V ` c|goVYX ` n"\^T �b]dV joX nox xsX?V(x}c ` ��TWX[gh\^X���p c|Z joX@Lkg"TY_`ba]dco� ` ]bjk]
fGX[Z[r( c�j"c VYZAZwT�go]d\^T �|c�joX?�bXDV(X?Z xs]bT�cbZNc|n TW�|nk]b� ] � �����h� ?:V ` ]bZ(] ` \(X[Z[r( VY\(T ` ]bV��2noXsV(X?Z a]bc ` c|goVYT t
joX?Z^]bjk]dV'goX?V(V(] ` ]bxs]bjk] TWg ` �WnoX[x c}g:rnox}X[ZYc}j"X ` ��T�X?gh\^X[V�V(TWx�no� \dy]bgoX?c|V ] ` X[V(V(]bgojocDc ` c|gh\^X rnoj"cD]bc
� TW�bcCE c|n VYX 3(]"�1c g�r( �|X[� joX ` c|g ` cbZ(Z[yX?g ` T�]HI']dc ��c|g"�|cDjocs\^X[x}fGco��c �'��� X[gh\(Z(X X[�WX[V?��]Djon"Z^]1_`da]bc joc|V
fGX[Z[r( c�j"c|V joX�]d\^T � T�jk]bj"XCE VYX joX VYX[V(V a]bc4I X joX T�gk]�\^TW� TWjk]bjoXCE VYZAZmT�gk]�\^TW�bc4I�jocbV ` ��TWX[gh\^X?V[� V(nk]bV
joTWVY\^ZYT��on"TY_`bacbX[V&�bX[c|�|Zor]<L ` ]�X:\^c|fGc|��rc|�|T ` ]"� ]b� rX?x joc T�gh\^X?Z(X?V(V(XNj"c ` ��TWX[gh\^X:goc ` c|gh\(X#rnojoc�]bc���T �|c E X[x



9 )
Z(X?�z]1_`da]bc�]=\(c�jocbVsc|V}c|n"\(Z(c|V�noVYn r]bZYT�c|V�I�X ]C0 ZYX[�2n�yX?g ` T�]�joX ] ` X?V(VYc�joX[VYV(X ` ��TWX[gh\^X E x}X[j"T�jk]=f1X?��c
g:rnox}X[ZYc joX�V(X[VYV ac|X?V:XN\^Z(]bgoVM0 X[Z[yX?g ` T�]bV�]bV(VYc ` Tz]bjo]bV�]�X?��X I �

lA]bZ^] ` \^X?Z(T���]bZ ] ` ]dZ(�h] joXN\^Z(]b�k]b���oc goX?V(V(X?V'g�r( �|X?T�VJjoTWVY\(T�gh\^c|VJj"X�]d�oVY\(Z^]1_`da]bco�ogocbV�fGX[ZYxsT \^X ` c|g�t
` X?gh\^Z^]dZ&goc|VYV^] ]bgJr]b��TWV(X goc|V joT�0 X?Z(X[gh\(X[VAX?��X[x}X[gh\(c|V&�2noXUTWgh\^X[Z(]b�|X?x�goX[VYV(XU\^TWf1c+joX:]bx��oTWX[gh\^Xd� ` cbxsc
` �WT�X?g2\(X[V X cb�%3YX?\(c|V[� ?:� rX[x joT�VYV(co��X[VYV^] ` ]bZ(] ` \(X[ZYT��]G_`ba]bc �oTWX[Zor]bZ(�2noT ` ] fGc�j"X�V(X?Z n"\^TW��T�[]bjk] fk]bZ^]
` ]df"\^noZ(]bZDx nojk]bg#_` ]bV goc ` c|x}f1cbZY\i]dxsX?g2\(c joc ` ��TWX[gh\^X Xxs]bf1X[]bZDcbVDX@0 X?TW\(c|VDjoX?V(V(]bV x�nojk]dg#_` ]bV
gk]bV ` ]dxD]bjo]bV�xs]bTWV�]d�k]bTDK�c�gocx}c joX[�Wc �"T�X[Zor]bZ(�2noT ` co� T�Vu\^c rXb�#g"c|V�g�r( �|X?T�V+joXDVYX[VYV a]bc�X}joX}\^Z^]dgoVut
0 X[Z[yX[g ` Tz]"��� T�gk]b�WxsX?gh\^Xb��X?V(VYXx}c�joX?��c�X?x ` ]dxD]bjo]bV goc|V�fGc|V(VYT��oTW��TW\^]joX?V(X[gh�bc|�W�bX[ZDn"x foZ(c ` X?V(VYc
fk]bZ(]}�bX[Z^]G_`ba]bc�joX ` ]bZY�h]bV joX�\^Z(]b�k]b���oc joX ������� ��!"��#%$ !�� &��'� ]bc ��T �|c}V(TWg2\�rX?\(T ` ]dV[� ` cbxsc}xscbVY\^Z(]bjoc
gocslA]bf�r( \^no�Wc [ I �
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? �oTWX[Z(]bZ(�2noT�]�fo]bZ^] ` ]bZ(] ` \(X[Z(T���]1_`da]bcDj"X ���'��� ��!"��#%$ !�� &��'� ]bcs� T �|co�0foZYc|f1cbVY\i]}goc lA]df�r( \(no��c � �
0 c|T n"\^TW��T�[]bjk]�fk]bZ(] ` ]bZ(] ` \(X[Z(T���]bZ?��X[x joX?\^]b��"X[V[��c|V�] ` X?V(VYc|V+] nox VYX[Zu��TWjoc|ZNjoX ������� ��!"��#%$ !�� &��'�
�2noX joT�VYf1cbgoT��oTW��T��[c|n�� ]d\(Z^]�� rX[V�jk]C) #+�,���-#.��� � c|�43YX?\^cbV joX �kn�K�c ` c|gh\�r( g2noc=joX jk]bj"c|V�]bc�� TW�bco� ]bVut
V(c ` T�]bjoc|VU] nox ��� ������� � � P
 >Q�X-K�T��oTWjoc gk]D\^X?��X ��TWV a]bc �"Z^]bVYT���X?T�Z(]"� *'X?V(V(X ` ]bf�r( \(no��c"��joX?V ` ZYX?�bX[x}c|V ]
gk]d\(noZ(X@��]�X ]bfoZYX[V(X?gh\i]bx}c|V ]b���bnoxD]dV
X[Vu\i]d\�r( VY\(T ` ]bV�XJT�g 0 cbZ(xs]1_`bac|X?V
� r]bVYT ` ]bV�V(c|�"Z(X�] ` ]bZY�h]NjoXJ\^Z^]d�k]�t
��"c ]bgk]b�WT�V(]bjk]"��]bV(VYT�x ` c|x}c�c|V&Z(X[VYno�W\^]bjoc|VJjo] ` ]bZ(] ` \(X[Z(T���]1_`da]bc�XN]d���|noxs]bV f1c|VYV�r( �|X[TWVAX�K�fo�WT ` ]1_`bac|X?V[�

+�X[x}foZYXN� n"X:0 cbZJf1c|VYV�r( �|X[��XNZ(X[�WX?�d]bgh\^Xd�kT�ZYX[x}c|V ` cbxsfk]dZ^]bZ c|VJZ(X?V(no� \i]bjocbVJX[g ` c|gh\^Z^]djoc|V�fk]bZ^] ]
` ]dZ^] ` \^X[ZYT�[]1_`ba]bc�joc|V+] ` X[VYV(c|V ]bc|V�c|�%3YX \^c|V�]bc ��T �|c ]bV(VYc ` Tz]bj"c|V+]bc ��� ������� � � P
 >Q ` cbx c|V�c|�"\^TWjoc|V
gk] ` ]bZ(] ` \(X[ZYT��]G_`ba]bc joc|V+] ` X[VYV(c|V�]�cb�%3YX?\(c|V�joX ������� ��!"��#%$/!�� &��'� foZ rX t ]bZYxD]<�[X[go]bjoc|V?� ` c|x}c %����PO+�
x�noVYT ` ]bT�V?� ���1���������� joX Lk��x}Xb�oX?gh\^Z(X � T�VY\^]bV[�0X \ ` �

� ��� � �'��� ��	 � � �
� 	 � ��� � �
	 � ��� � � ���
�

l&c|goVYX[�|noTWxscbV}cC�oTWVY\krc|Z(T ` co� joX �2nk]bVYX nox x yX?V[� joc|V}] ` X?V(VYc|VD]=nox VYX[Zu��TWjoc|Z joX ���'�5� ��!"��#%$
!�� &��'� ]bc}� T �|cDx noTW\(c}fGc|fon"�z]bZJc|fGX[Z(]bjocsf1c|Z nox�joc|V�joX���xD]bTWc|Z(X?VJfoZ(cF�bX[joc|ZYX[V'joX ` c|gh\^X rn"jocDjoc
6&Z(]bV(TW��� ��VY\(X�V(X?ZY� T�j"c|Z[���2noX n�\^T��WT�[]F�d]�c �  Q-� Q ����� jk] 3V� %��  �  Q-� E � ��# &  >Q � 3 � &��'� ' ���-����� � & 9 ��I
fk]bZ(] joTWV(fGc|goTW�oT��WT��]dZ:x r( joT�] j"X �kn%K"c ` c|gh\�r( g2noc�]bc�� TW�|c]d\^Z(]�� rX?V jk]V) #+�,���-#.��� � f1X?Z(x}TW\^T�] �2noX c|V
noVYn r]bZ(TWc|V ]bV(VYT�Vu\^T�VYV(X?x ]�noxec|n�j"c|T�V5c|�%3YX \^c|V joX ���'�5� ��!"��#%$8!�� &��'� ]bcJ� TW�|c']bVYV(c ` Tz]djoc|V ]�n"x ��� ������� �
� P
 >Q x�noT \^c�fGc|fon"�z]bZ?��X-K"TW�oT�j"c�goc T�g�r( ` TWc�j"X 9 )+) 9�� fGc|ZA]bf"Z(c K�T�xs]bjk]bx}X[gh\^X I+) joT�]bV[��gk]�\^X?��X ��TWV a]bc
�oZ(]bV(TW��X[TWZ^]"� ? \^c jocTWgoVY\^]bgh\^Xd� ` ]bjo]nox joX[VYV(X?V joc|T�V ������� ��!A� ]dc � TW�bc\^Z(]bgoV(x}TW\(Tz]bx c r]bnojoTWc X
cs�1r( joX[c ` ]bf"\(noZ^]bj"c|V:fGX[��]bV:j:rnJ�?Tz]bV joX ` y]bx}X[Z(]bV'X?V(fk]d��k]bjo]bV:goc ]bx��oTWX[gh\^X�joc|V ` c|x}f1X \^T�j"c|Z(X?V'joc
��� ������� ��� P
 >Q�� ?:� rX?x joTWV(V(c"� ` ]bjk]�nox joX?V(VYX[VUjocbT�VJc|�%3YX \^c|V']bc�� TW�|c}X[Z(]}j"T�V(fGc|goTW�oT��WT�[]bjoc�jon"Z^]bgh\^X
9 R �oc|Z(]bV f1cbZJjoTz]"�"jonoZ^]dg2\(XN\^c joc�c}fGX[Z[r( c joc joX�jonoZ(]1_`ba]dcsjk] ` c|xsfGX?\(TY_`da]bco�

?:gk]d��T�V(]bx}c|V#\i]dx�� rX[x*c:�oT�Vu\0rc|ZYT ` c:joX�]bfoZ(c K�T�xs]bjk]dxsX?g2\(X &*I joT�]bV[�hjocbV ] ` X?V(V(cbV&]Nnox-VYX[Zu��TWjoc|Z
joX ���'�5� ��!"��#%$ !�� &��'� � n"X j"T�V(fGc|goTW�oT��WT�[]F�d]=c|�%3YX \^c|V foZ rX t ]dZ(xs]��[X?gk]bjoc|V?�'\^]bT�V ` c|xsc �'�1���������� joX



9 9

Lk�WxsX?V[� %����PO+� x�noVYT ` ]bT�V?�JX[gh\^ZYX?� T�Vu\i]bV?�'X \ ` � ��V(V(] rno�W\(T�xs] ]dg r]b��TWV(X 0 c|T'ZYX�]b�WT�[]bjk] ]df1X?gk]bV ` c|x c
c|�%3YX \^T �|c j"X ` cbxsfk]dZ^]bZ?� �2nk]dgojocZ3Yno�W�h]bx}c|V T�gh\^X?Z(X?V(V^]dg2\(Xb�ocbV fk]djoZ ac|X?V&X ` ]bZ(] ` \(X[Z[r( VY\(T ` ]dV joX:] ` X?V(VYc
joX ���'�5� ��!A� ]bc � TW�bcsX�foZ rX t ]dZ(xs]��[X?gk]bjoc|V?�

� ��� � � � � � 
� � ���� ���&	�� � � ��� � ���� 	� 	���� 
� ���� ��� � � � � 	 ����� �� � 
���  � ���

�
	 � � 	�� � �

? �#]d�1X?�z] R � & ]bfoZ(X?V(X?g2\^]s]dVJX[VY\^]d\�r( VY\(T ` ]dVJ� r]bV(T ` ]bVJj"c|VF�oT�Vu\0rc|ZYT ` c|VAjoX�] ` X[VYV(cs]bgk]b�WT�V^]djoc|VAgoX?V(VYX
` ]df�r( \(no��co�

=U�%3YX?\(c|V�]bc � TW�|c =N�43YX?\^cbV�f"Z rX t4]bZ(xs]��?X[gk]bj"c|Vp X?Z�r( c�joc�joX �  $ ]bgk]b�WT�V(]bjoc 9�; joT�]bV[� 9 )+) 9 &*I joTz]dV[� 9 )+) 9
� \^cb\^]b��joX�c|�43YX?\^cbV'joTWVY\(T�gh\^c|V 9 9+U�;H9 &
� \(cb\i]b��joX � p V ` �WT�X?g2\(X[V �+[ R & ; R &*) R & ; &

� \(cb\i]b��joX ` ��TWX[gh\^X?VJjoT�Vu\^TWg2\(c|V [+I+) [05 ) &+&+& ; � [
� \^cd\i]b��j"X�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV � � xsTW�� acbX[V � U )+)+) )+)
� \^cb\^]b��joX�V(X?V(V ac|X[V � & R )+)+)+)+) & R ; )059[

,Unk]dg2\(T�jk]djoXU\^cb\^]b��joX ` c|gh\^X rnoj"csVYX[ZY� TWjoc � R � [05
	 � �<�,�5� � �B& )�� � �<�,�5�

� � � �2� � J�@� �>��VY\^]d\�r( VY\(T ` ]dVJ� r]bV(T ` ]bV jocbVZ�"T�VY\krc|Z(T ` c|V&joX+] ` X?V(V(cD]bgk]b�WT�V(]bjoc|VAg"X[VY\(X ` ]bf�r( \^no�Wc

��x-]bx��Gc|V
cbV �oT�Vu\0rc|ZYT ` cbV
joX ] ` X[V(VYc+]bgk]b�WT�V^]djoc|V[�bcNV(X[Zu� T�joc|Z � ��# &  >Q � 3 � &��'� 0 c|T ` c|g Lk�|n"Z^]bjoc
joX 0 c|ZYxD]�] fGX[ZYxsT \^T�Z c�Z(X[�bT�VY\(Z(c ` c|xsf"��X?\(c joXU\^c jk]bV ]dV']�\^TW� TWjk]bjoX?VAjoc|V ` �WT�X?g2\(X[V?� lA]bjk] Z(X?�|T�Vu\^Z(c
]bZYxD]��?X[gk]djoc�goc �  $ joX=] ` X[VYV(c�T�joX?g2\(T�L ` ]�nox rnogoT ` c�fk]dZ Z(X[�2noTWV(Tu_`ba]bc�joc ` �WT�X?g2\(X t Z(X[VYf1cbVY\i]�joc
V(X?ZY� T�j"c|Z[� ?:fGX[V^]dZ:joc VYX[Zu��TWjoc|Z�� ��# &  >Q � 3 � &��'� V(nofGc|ZY\^]bZ'\^]bgh\^c}\^Z^]dgoV(x}T�VYV ac|X?V3� #+� % � ��� �2nk]bgh\(c
! � ����� % � ��� ��VYc|xsX?gh\^X \(Z^]bgoVM0 X[Z[yX[g ` Tz]bV�� #+� % � ��� 0 c|Z^]dx�fGX[ZYxsT \^TWjk]bV[� ?'VUV(X?�|noT�gh\(X[VUTWg 0 c|Z(xs]1_`dac|X[V�V a]bc
]bfoZYX[VYX[gh\i]bjo]bV'X?x ` ]djk]}n"x joc|V Z(X?�|T�Vu\^ZYc|V ]bZ(xs]��?X[gk]bj"c|V goc|V �oT�Vu\0rc|ZYT ` c|VAjoX+] ` X[V(VYc|V �

& � �4joX?gh\^T�L ` ]1_`da]bc joc ` ��T�X?gh\^X � X?gojoX[ZYX�_` c � p jk] xwr]b�2noT�go] ` �WT�X?g2\(X ��TWjoX[gh\(T�L ` ]bjoc|Z?���|�Wc|�k]b�WxsX?g2\(X
rnogoT ` co�"]bV(VYc ` Tz]bj"cs]dc �  Q-� Q ����� ` ��TWX[gh\^XNn"\(T��WT��]djoc�fk]bZ(]s] ` X[VYV^]bZ ���'��� ��!A� �

9��Z��V(fGX ` T�L ` ]1_`ba]dcDjocD]bx��oTWX[gh\^X�joc ` ��TWX[gh\^X � VYT�Vu\^X[xs]�c|f1X?Z^] ` T�c|go]b���"�bX[ZYV a]bc j"csVYT�VY\(X[xs]sc|fGX[Z(]�t
` T�c|gk]d���"f"Z(c ` X[VYV^]bj"c|Z jk]}xwr]b�2noTWgk] ` �WT�X[gh\(Xb�oX \ ` �

� � �4joX?gh\^T�L ` ]1_`da]bcsj"c}cb�%3YX?\(csjoX ���'��� ��!"��#%$ !�� &��'� ZYX[�2noTWV(TW\^]bjoc � ~�% � joc ������� ��! V(c|�WT ` TW\i]djoco�
R ��SN]d\^]�X:�oc|Zkr]dZ(T�c E X[x VYX[�|n"gojoc|V�I �2nk]bg"jocsc}Z(X?�|T�Vu\^ZYcX0 c|T��|Z^]��d]bjoc�goc �  $ joX+] ` X?V(VYco�
5 �Z��VY\^]d\�r( VY\(T ` ]dV jo]+\^Z(]bgoVM0 X[Z[yX?g ` T�] �#j"noZ^]1_`da]bc jo]�\(Z^]bgoVM0 X[Z[yX[g ` Tz] E X[x�VYX[�|nog"joc|V5I ��\^] K"]�joX�f1X?Z(jk]

joX�fk] ` cb\(X[V[�k��]bZ(�bnoZ^]�joX��k]dgojk]�x�rX?joTz]�n"\(T��WT��]djk]"�"X \ ` �
[ �Z��VY\^]d\�r( VY\(T ` ]dV'VYc|�oZ(X ] ` ]bZ(�h]}jocDVYX[Zu��TWjoc|Z��An"\^TW��T���]1_`da]bc�jk] lAp ~*j"cDV(X?ZY� T�j"c|Z[�Gg�r( �bX[� joX ` c|g�t

` c|Z(Z[yX[g ` Tz]"�



9 �
U�� =Un"\(Z^]bV+T�g 0 cbZ(xs]1_`bac|X?V ` c|x}c � ` rc|joT��bcjoXsZ(X[VYf1cbVY\i]FS!� � p � ~ % �NjoXsc|gojoXD] Z(X?�2noT�VYTY_`ba]dcV(X

c|ZYT��|TWgoc|n�� X?\ ` �
=��WX[TW\(c|Z fGc joX ` c|g"V(no� \i]bZ�] joc ` nox}X[gh\^]1_`ba]bc=jocbV}VYX[Zu��Tu_` c|V � ��# &  >Q � 3 � &��'� � & 9 �JV(X X[Vu\^T �|X[Z

T�gh\(X[Z(X?V(V(]bjocqX[x ` c|gJ�oX ` X[Z�xs]bT�c|ZYX[V j"X?\i]d��oX?V�VYc|�oZYX�]dV�TWg 0 c|ZYxD]1_`dac|X[VDjoT�VYf1c|g�r( �|X?T�V gocbV �  $ � joX
] ` X[V(VYco�

#�r]:�2noXJ]bV#T�g 0 c|ZYxD]G_`bac|X?V#]bZYxD]<�[X[go]bjk]bV goc �  $ joX&] ` X?V(V(c�joc:V(X[Zu� T�joc|Z?�|Z(X?�z] ` T�c|go]bjk]bV ]bc8�"c|Zkr]bZYT�c
XXU]NjonoZ^]G_`ba]bc+jk]bV�\^Z(]bgoVM0 X[Z[yX?g ` T�]bV ]bfoZYX[V(X?gh\i]bx ]��|Z^]dg n"�z]bZYT�jk]bj"XAjoX nox-VYX[�|nog"joco�H0 Z(X?���noX?gh\^X[x}X[gh\(X
V(X?Z(T�]bx x}X[joTWjoc|V T�gh\(X[ZY�d]b�Wc|V�joX \^X?xsfGc�j"X�� ���  V(X[�bnogojoc|V}fk]bZ(] ` ]bZ^] ` \^X?Z�r( VY\^T ` ]bV ` c|xsc �'����� joX
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV X j"X ` ��T�X?gh\^X[V?�bjon"Z^]1_`da]bc'j"c|V5f1X?Z�r( c joc|VTVYX joX \^Z(]bgoVM0 X[Z[yX?g ` T�]bV X j"X VYX[V(V ac|X[V?�hjonoZ(]1_`ba]bc
joc|V�fGX[Z[r( c joc|V VYZAZ�]d\(TW�|c:XJT�gk]d\(TW�bco�bX \ ` � ?:V(VYT�x��|fk]bZ(]Uf1X?Z(x}TW\(T�Z ]N]bfoZYX[V(X?gh\i]1_`da]bc�joXA\i]bTWV#x}X[joTWjk]bV
X[x n"xD] X[V ` ]b��]��Wc|�h]bZ[r( \(xsT ` ]"�GgoX[Vu\^Xsjoc ` nox}X[gh\^c�c|f"\^]bxscbVNf1c|ZNn�\^T��WT�[]bZN] 0 nog#_`ba]dc�� ��� &�� fk]bZ^]
Z(X?foZ(X?V(X?g2\^]bZ�nox T�gh\(X[ZY�d]b�Wc joXN\^X?xsfGc�joX��AV(X?�|nogoj"c|V[�

l&c|x}c L ` ]bZor]�X � T�joX?g2\(X=gk]bV foZorc<K�T�xs]bV V(X _`bac|X?V j"X[VY\(X ` ]bf�r( \^no�Wco� X�K�T�Vu\^X?x f1X?Z�r( c�jocbV X[x �2noX
c g:rnox}X[ZYc�joX ` ��T�X?gh\^X[V VYT�x�n"�W\dy]dgoX[c|V ] ` X?V(V(]bgojoc=c ` cbg2\(X rnojoc j"T�V(fGc|goTW�oT��WT�[]bjoc�f1X?��c�VYX[ZY� TWjoc|Z�joX
���'�5� ��!"��#%$ !�� &��'� rX x�noTW\(c �|Z(]bgojoXd�A?:VYV(TWx ��n"xD] �2noX?VY\ a]dc TWxsfGc|ZY\^]bgh\^X rX joX?\(X[Z(x}T�go]bZUV(X�]dV ` ]�t
Z^] ` \^X?Z�r( VY\^T ` ]bV X[g ` c|gh\^Z(]bjk]bV
j"noZ^]bgh\(XJ] ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc'jk] ` ]bZ(�h]'joX&\^Z(]b�k]b���oc 0 c|Z^]bx TWg �knoX?g ` T�]bjk]bV
fGX[�z]dV ` ]bfk] ` T�jk]djoX�X ` ]dZ(�h]�jocDVYT�Vu\^X[xs]"�&SN]bjk]}]sgk]d\(noZ(X@��]}jk]bV�T�gh\^X?Z^]1_`dac|X[V�X[gh\^ZYX c|V ` �WT�X?g2\(X[V�X�c
V(TWVY\(X[xs]"��n"x VYX[Zu��TWjoc|Z V(c|�oZYX ` ]bZ(ZYX[�h]bj"c�f1c joX'Z(X[j"nJ�[TWZ&]��bX[�Wc ` T�jk]bj"X'jk]dVA]d\(TW� T�jk]djoX[V joc|V ` ��TWX[gh\^X?V[�
c|n x}X[VYxsco� 0 ]��[X?Z ` cbx*�2noXAcbV ` �WT�X[gh\(X[V
joX?V(TWVY\i]dx*joXA] ` X?V(V^]dZ�c ` c|gh\(X#rnojocNfGc|Z#X?��X joT�VYf1c|g"T��oTW��T�[]bjoco�
+�XN]d���|noxs]�joX[VYV^]bV V(T \^nk]G_`bac|X?V&c ` c|ZYZ(X[Z?�"foZYcF�|c ` ]bZor] ]b���|n"x�T�x}fk] ` \(c X?x gocbV(V^] ` ]bZ^] ` \^X?Z(T���]1_`da]bco�"TWg�t�knoX?g ` T�]bgojoc"�bfGc|Z X-K�X[x}fo��co��c|V �'��� � j"X \(Z^]bgoVM0 X[Z[yX[g ` Tz]bV X&joX ` �WT�X[gh\(X[V[�dc:g�r( �|X?��joX ` c|g ` c|ZYZ[yX[g ` Tz]�c|n�]
jonoZ(]1_`ba]dc:joc|V fGX[Z[r( c�j"c|V VYX�joX \^Z(]bgoVM0 X[Z[yX?g ` T�]bV#X joX V(X[VYV ac|X?V[� p ]bZ^]��h]bZ^]dg2\(T�Z5�2noXA]dV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV
]bfoZYX[VYX[gh\i]bjo]bV�goc Z(X?VY\i]dg2\(X joX[VYV(X ` ]df�r( \(no��csg a]bc V a]dc ]<0 X?\^]bjk]bVUfGc|Z'noxD] fGc|VYV�r( �bX[� V(c|�oZYX ` ]bZ(�h] joc
V(X?ZY� T�j"c|Z[�2]bgo]b��TWV^]bx}c|V c|V �  $ � joXJ] ` X[VYV(c+XAjoX[V ` c|�"Z(T�x}c|V
�2noX fGX[Z[r( c joc|V#j"XJV(c|�oZYX ` ]bZ(�h]Uj"c+VYX[Zu��TWjoc|Z
V a]dcX�K \(Z(X[xs]bx}X[gh\^XsZ^]bZYc|V[� ��V(fGX ` T�L ` ]bx}X[gh\^Xd�
X�K \^Z(]or( x}c|VN\^c jk]bV�]bV�xsX?joTY_`dac|X[V+jk] n�\^T��WT�[]1_`ba]bc joc
foZYc ` X[V(V(]bjoc|Z joc�VYX[ZY� TWjoc|Z[� ` c|xscNZYX[fGc|ZY\^]bjoc�goc|V �oTWVY\krc|Z(T ` c|V
j"X ] ` X?V(V(cbV[�"X ` ]b� ` no�z]dxsc|V V(nk]�x�rX[joT�]"�
X[x " ��# � joX nox V(X[�bnogojoco�A=UVNZ(X?V(no� \i]bjocbVUT�goj"T ` ]dx��2noX}] n"\(T��WT��]G_`ba]bc}joc V(X?ZY� T�j"c|Z7L ` cbn�]d�k]bTDK�c
joX &*)	� X[x xD]dT�V�joX I+I
� joc\^X?xsfGco� ?:gk]d��c|�h]dxsX?g2\(Xb�#] ` ]dZ(�h]j"c�V(X?ZY� T�jocbZ L ` c|n�]b�k]dTDK�cjoX
&*)	� X[xKxs]bT�V&joX I+I	� jo]bVJ\^Z^]dgoV10 X?Z[yX[g ` Tz]dV�ZYX[�|TWVY\(Z^]bjk]dV�g"c|V �  $ � j"X�] ` X[VYV(co�

� � � 	 � ����� � 	���
� � ���� ��� �
� 	 ��� � �
� �
	 � ����� � � 	����	�� � ��

*'X?VY\i] ` ]bxs]bjk]"�2X?VY\i]dxsc|V T�gh\(X[Z(X?V(V(]bjoc|V X[x ` ]dZ^] ` \^X[ZYT�[]bZ&] ` ]dZ(�h]+joX�\(Z^]b�o]b��oc�joc�V(X?ZY� T�jocbZ joX
���'�5� ��!"��#%$�!�� &��'� ]bc � TW�bc goc g�r( �|X[��joXU�|Z(]bg2no�z]bZYT�jk]djoX:joX'\^Z^]dgoV10 X?Z[yX[g ` Tz]dVJT�gojoT � T�jonk]dT�V[�
l&c|x}cA0 c|T
joX�LkgoT�j"c}g"c}lA]bf�r( \(no��c � �onoxs] \^Z(]bgoV10 X?Z[yX?g ` T�]�rX:c}ZYX[VYno�W\^]bjoc joXNnox fk]bZJjoXNZYX[�2noTWV(TY_`dac|X[VJX?gh��T�]bjk]bV
fGX[��c ` ��T�X?gh\^X�]bc V(X?ZY� T�j"c|Z�joX ������� ��!"��#%$/!�� &��'� ����V(fGX ` T�L ` ]bx}X[gh\^X�fk]bZ(]�cb�%3YX?\(c|V+]bc ��T �|co�5X?V(V^]dV
Z(X?�2noT�VYTY_`bacbX[VUVYc|��T ` TW\^]bxK�2noX�c c|�43YX?\^c ` c|x}X ` X Xb��X �|X[gh\(nk]b��x}X[gh\(Xb��fk]dZ(X�joX V(X[ZU\(Z^]bg"V(x}TW\^TWjoc}fk]bZ^]



9 R
c ` �WT�X[gh\(Xb�

��������� � 	
������������������������� �!��"�#$�%�'&(�)��"*�)����!�,+�!�
��x �2nk]d���2noX[ZsT�goVu\i]bgh\(X joX�\^X?xsfGc � �&X�K�T�Vu\^Xn"x j"X?\^X?Z(x}T�gk]djoc�g:rn"xsX?Z(c=joX \(Z^]bg"V10 X[Z[yX[g ` Tz]bV

]d\(TW�d]bV[� �� � ��� � E��1I �"X[gh\^ZYX+c VYX[Zu��TWjoc|ZJjoX ���'��� ��!"��#%$2!�� &��'� XNnoxs] ` X[Zu\i] �2nk]bgh\^TWjk]bjoXNj"X ` ��TWX[gh\^X?V[�
��VY\(X:g�r( �|X[�0joX ` cbg ` c|ZYZ[yX?g ` T�]+fGc�j"X�VYX[Z n"\^TW��T�[]bjoc ` c|xsc�noxs]�X[VY\(T�xs]d\^T �d]Ujk] ` ]bZ(�h]�joc+V(X?ZY� T�jocbZ goc
T�g"VY\i]dg2\(X��U�

? �#T��|n"Z^] R � & x}c|Vu\^Z^] ]�joTWVY\^ZYT��on"TY_`ba]dc xD]bZY�|T�go]b�1j"csg:rnox}X[ZYc joXN\^Z(]bgoV10 X?Z[yX?g ` T�]bV'VYT�x�n"�W\dy]dgoX�]bV?�
]bVYV(c ` Tz]djk]bV']bc ` c|gh\^X rnoj"c ]bcs� T �|c ]bgo]b��TWV^]bjoc"�0]bcD�Wc|go�|c}joX�\(c�jo]D]sj"noZ^]1_`da]bcDX?VY\(nojk]bjk] j"c �  $ joX
] ` X[V(VYco����V(V(] ` ]bZ^] ` \^X?Z�r( Vu\^T ` ] f1c joX VYX[ZNx}c�joX?�z]bjo] f1c|Z:noxD] j"T�VY\(Z(TW�onoTY_`da]bc � K�f1c|g"X[g ` Tz]b� E �.-0/21$3<I
` cbx fk]bZRy]bx}X?\^ZYc �54 )�6 )+) 9 I87 &96 R ;9- /2:<; �A= ` c�X�L ` TWX[gh\^X j"X ` c|ZYZ(X[��]1_`ba]dc X[g ` c|gh\^Z^]djoc fk]bZ^] X?V(V(]
]bfoZYc K"TWxD]G_`ba]bcX0 c|T>=�?@4 )A6 I U �

0

0.2

0.4

0.6

0.8

1

0 200 400 600 800 1000 1200 1400 1600 1800 2000

P
[X

 <
=

 x
]

# de transferências concorrentes/seg

dados medidos
exponencial(x)

BDCFEHG!IKJMLONPIRQTSUIMVWYXC�Z�C W ST[\ST]KC^LPIR_^C

1e−07

1e−06

1e−05

0.0001

0.001

0.01

0.1

1

1 10 100 1000 10000

P
[X

 >
 x

]

# de transferências concorrentes/seg

dados medidos
exponencial(x)

B`Q0E!abZY[@cT]ed$[@d�fFLPZ�gTC@ghIeJMLONPIeQTSTIOVW�XC�Z�C W ST[)ST]eC�LOIe_^C

�#TW�|noZ^] R � & � SUTWVY\(Z(T��"noTY_`da]bc xs]bZ(�bT�gk]b�Gjoc�g:rnox}X[ZYc joXN\^Z^]dgoV10 X?Z[yX[g ` Tz]dV ` c|g ` c|Z(ZYX[gh\^X?V:]bVYV(c ` T�]bjk]bV ]bc
` cbg2\(X rnojocs]bc � TW�bc

*:]��#T��bnoZ^] R �P9 ]bfoZ(X?V(X?g2\^]bx}c|V�c ` cbxsfGc|ZY\^]bx}X[gh\^c \(X[x}f1c|Z(]b�
joc�g:rnox}X[ZYc�j"X�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
]d\(TW�d]bV ]dV(V(c ` T�]bjk]bVD]bc|V cb�%3YX?\(c|V ]bc�� TW�bco� �� � ��� � E��1I � ? �#T��|n"Z^] R � 9JE ]HIs]dfoZ(X?V(X[gh\^]�c gUrnoxsX?Z(c
x�rX[joTWcDjoX \(Z^]bg"V10 X[Z[yX[g ` Tz]bV ` c|g ` c|Z(ZYX[gh\^X?VNf1cbZ:V(X?�|nogoj"co� ` cbxsfon�\i]bjocDX[x " ��# � joX &*) xsTWg n�\^c|V?��]bc
��cbgo�|c�joX�\^c jocsc}fGX[Z[r( c�j"cD]bgo]b��TWV^]bjoc j"c��oTWVY\0rcbZ(T ` c�joX ] ` X[VYV(co� *�X[VYV^] Lk�bnoZ^]"�kfGc joX[x}c|V c|�oVYX[ZY�d]bZ
�|Z(]bgojoX&�d]bZYTz]b�"T���TWjk]bjoX gocNg:rn"xsX?Z(cUjoX \^Z^]dgoV10 X?Z[yX[g ` Tz]dV�V(T�x no�W\�y]bgoX�]dV[� p c|Z
VYnk]U�|X@�b� ]N�#T��bnoZ^] R � 9 E � I
X?� TWjoX[g ` Tz]:c ` c|x}f1c|Zu\i]bx}X[gh\(c:fGX[Z(T�rc|joT ` c�joX ���������� E��1I �h]bfoZYX[V(X?gh\i]bgoj"c ���� � ��� E ��i5j0kml I �|X?x*�2noX
l�rX noxs] V(X[xs]bgk]���?q�#TW�|noZ^] R �P9JE ` I�xscbVY\^Z(] ���� � ��� E �@i5jUknl I �dX[x �2noX �:rX nox T�g"VY\i]dg2\(X j"X \(X[x}f1c
��c ` ]d��T�[]bjoc X?x�j"Tz] rn"\^TW��joX�VYX[xs]bgk]}XolerX+noxKjoT�]"�JSUX:0 c|Z(xs]�]bg r]b�Wc|�h]"�0]dV:�#TW�|noZ(]bV R � 9 E j IAX E X I
]bfoZYX[VYX[gh\i]bx ���������� E���i5jUknl INX[x �2noXnl rXDnox joT�] X ��rXsnox T�goVu\i]bgh\(XDjoX}\^X[x}fGc��c ` ]d��T�[]bjoco�
Z(X?V(fGX ` \^TW�d]bx}X[gh\(Xb�kX[x�nox Vkr]d�k]bjoc}X�X[x nox�joc|x}T�go�|c"�



9 5

 0

 200

 400

 600

 800

 1000

 1200

 1400

 1600

 1800

 2000

Dom Qua Sab Ter Sex Seg Qui Dom Qua Sab

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

dia da semana

B`C E � Z ]RZFf��YZ ghdHLOZhghZ Z c0d�N��� ZhghZ
C�f0C�]eIeJPCYghZ

 0

 200

 400

 600

 800

 1000

 1200

 1400

Thu Sex Sab Dom Seg Ter Qua Qui

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

dia da semana

B Q E��
	������� B���������� E�� cUCYNPC
ST[�C�JOd$[�C�fUC

 0

 100

 200

 300

 400

 500

 600

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B W E��
	������� B����������9E��FcUC�N�C!ghIKCYJ
�ShLOd�IeJ

 0

 50

 100

 150

 200

 250

 300

 350

 400

 450

 500

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B`gUE �
	�����!� B"���������9E�� cUC�N�C Z J
J#�CYQUCYghZ J

 0

 200

 400

 600

 800

 1000

 1200

 1400

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B d E��
	��$����� B"��������� E��\cUCYNPC Z J
ghZY[@Ief��YZ J

�#TW�|noZ^] R � 9 � l&c|x}fGc|ZY\^]bxsX?gh\^cJ\^X?xsfGc|Z^]d�|joc�gUrnoxsX?Z(cJjoX \^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` c|g ` c|Z(ZYX[gh\^X?V[� ���� � ��� E �1I �
]bVYV(c ` Tz]djk]bV ]bc|V c|�43YX?\^cbV']dc�� T �|c

? �#TW�|noZ^] R � � ]bfoZYX[VYX[gh\i]�]bV�Lo�|noZ^]dV ` cbZ(Z(X?V(fGc|gojoX?gh\^X[V fk]dZ^] c|�43YX?\^cbV joX ���'��� ��!"��#%$ !�� &��'�
foZ rX t ]dZ(xs]��[X?gk]bjoc|V?�

SUX?�bX[x}c|VUgocb\^]bZ:�2noX j"TW�|X?Z(VYc|V80 ]d\(c|Z(X?VUf1c joX?x ` c|gh\^Z(TW�onoTWZ'fk]dZ^] ]D�bZ^]bgoj"X �d]bZ(T�]b�oT��WT�jk]djoXNc|��t
V(X?ZY�d]bjk]�g"c gUrnoxsX?Z(c�joX:\^Z(]bgoVM0 X[Z[yX?g ` T�]bVAVYT�x�no� \dy]bg"X�]bV&]bV(VYc ` Tz]bjk]dVA]bc|V&c|�%3YX?\(c|VJ]bc���T �|co�"T�g ` ��noTWgojoc
]d\(TW� T�jk]djoX[V5X[VYf1X ` r( L ` ]bV#� n"XA] ` c|gh\^X ` X[x goc �5� ������� � � P
 >Q ]dV(V(c ` T�]bjoc']bc|V c|�%3YX \^c|V joX ���'��� ��!"��#%$7!��)(
&��'� ]bcU� TW�bco�h]bVYV(TWx ` c|xsc:X@0 X[T \^c|V#joT�noZYgoc|V
j"c ` c|gh\^X rnojocU\^Z(]bgoVYxsT \^T�j"c'XAjo]Uf1c|f"no�z]1_`da]bcUjoX ` ��TWX[gh\^X?V[�
?:VU�#T��|n"Z^]bV R � 9 E � I X E X I'xscbVY\^Z(]bxP�2noX c fGX[Z[r( c�j"cDjk]bV 9 & U]bV:9 R �oc|Z^]dVUjoX�jocbxsTWgo�|cs]bfoZ(X?V(X?g2\^]
nox g:rn"xsX?Z(c ` c|g"V(T�j"X[Z^]��bX[��x}X[gh\(X�xs]bT�cbZAjoXN\^Z(]bgoV10 X?Z[yX?g ` T�]bV ` c|g ` c|Z(ZYX[gh\^X?V[�F��VYV(X+X@0 X[T \^c}g a]bc�rX�c|��t
V(X?ZY�d]bjocgk]bV Lo�|noZ^]dV ` c|Z(ZYX[V(fGc|goj"X[gh\^X?V fk]bZ^]�c|�%3YX \^c|V�foZ rX t ]bZYxD]��?X[gk]djoc|V E �#T��bnoZ^]bV R � � E � I�XVE X I �
Z(X?V(fGX ` \^TW�d]bx}X[gh\(X I ��l&c|x}c X[V(VYX/�"c|Zkr]bZYT�c ` c|T�g ` T�j"X ` c|x c xscbxsX?g2\(c X[x � n"X�n"x fk]bZu\^T ` T�fo]bgh\^X
joc ��� ������� �"� P
 >Q X?Z^]�X[��TWxsTWgk]bjoc"�"] ` Z(X?joTW\^]bxscbVJ� n"X�X?V(V(X�]bnox}X[gh\(csgoc}g:rnox}X[ZYc}j"X�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
]d\(TW�d]bV
]dV(V(c ` T�]bjk]bV
]bc|V
c|�43YX?\^cbV�]bcU� TW�bco�|c ` c|ZYZ^]:joX � T�joc�]bc ` c|gh\^X rn"joc�]bc:� TW�bcNV(X?gojocN\^Z(]bgoV(x}TW\(T�joc"�

?:V}�#TW�|noZ^]dV R � 9 E ` I X E j I X?� T�j"X[g ` Tz]bx n"xD]�joTWxsTWg2noTY_`da]bc�goc gUrnox}X[Z(c j"X \(Z^]bg"V10 X[Z[yX[g ` Tz]bV�VYT t
x�no� \dy]bg"X�]bV'goc f1X?Z�r( c�jocDX[gh\^ZYX�]bV:9 & X29�9 �oc|Z(]bVUjoc|V:joTz]bV:joX�V(X?xD]dgk] X�goc Vor]b�k]bjoc"� � ]bT�VUn"xD]
�|X@�b�1g a]bc c|�"V(X[Zu�d]bxscbV'X?V(V^] ` ]bZ^] ` \^X?Z�r( VY\^T ` ]�gk]bVZLk�|noZ(]bV ` c|Z(ZYX[V(fGc|goj"X[gh\^X?V2E��#TW�|noZ^]dV R � � E ` IJX E j I I



9 [

 0

 20

 40

 60

 80

 100

 120

Sab Ter Sex Seg Qui Dom Qua

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

dia da semana

B`C E � Z ]RZFf��YZ ghdHLOZhghZ Z c0d�N��� ZhghZ
C�f0C�]eIeJPCYghZ

 0

 10

 20

 30

 40

 50

 60

 70

Qui Sex Sab Dom Seg Ter Qua Qui

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

dia da semana

B Q E��
	������� B���������� E�� cUCYNPC
ST[�C�JOd$[�C�fUC

 0

 5

 10

 15

 20

 25

 30

 35

 40

 45

 50

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B W E �
	��$����� B"� ����� � E���cUCYNPC Z J
ghIeCFJ �ShLOd�IeJ

 5

 10

 15

 20

 25

 30

 35

 40

 45

 50

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B`gUE �
	�����!� B"���������9E�� cUC�N�C Z J
J#�CYQUCYghZ J

 0

 5

 10

 15

 20

 25

 30

 35

 40

 45

01 04 07 10 13 16 19 22

tr
a

n
sf

e
rê

n
ci

a
s 

co
n

co
rr

e
n

te
s/

se
g

hora do dia

B d E��
	��$����� B"��������� E��\cUCYNPC Z J
ghZY[@Ief��YZ J

�#TW�|noZ^] R � � � l&c|x}fGc|ZY\^]bxsX?gh\^cJ\^X?xsfGc|Z^]d�|joc�gUrnoxsX?Z(cJjoX \^Z(]bgoVM0 X[Z[yX?g ` T�]bV ` c|g ` c|Z(ZYX[gh\^X?V[� ���� � ��� E �1I �
]bVYV(c ` Tz]djk]bV ]bc|V c|�43YX?\^cbV�f"Z rX t4]bZ(xs]��?X[gk]bj"c|V

fk]bZ(]}cb�%3YX?\(c|V:joX ���'�5� ��!"��#%$�!�� &��'� foZ rX t ]bZYxD]<�[X[go]bjoc|V?�F��V(V(XA�oc|Zkr]dZ(T�c ` c|T�g ` T�joX ` c|xKcDx}c|x}X[gh\^c
X[x �2noX�nox foZYc|�|Z^]dxD] joTFr]bZYT�co�&]bV(VYc ` Tz]bj"c�]bc ��� ������� � � P
 >Q��JX[Z(] X�K�TW�oT�joc gk]�\^X?��X ��TWV a]bc"� ��V(VYX
foZYc|�|Z^]dxD]UjoXJ\(X[��X � T�V a]dc+X-K�T��oT�]Unox-Z(X?V(nox}c+jk]bV ]d\^T � T�jk]bj"X[V�foZ(]d\^T ` ]bjk]dV�jonoZ^]dg2\(X c�joT�]Uf1X?��c|V�fo]bZut
\^T ` TWfk]bgh\^X?V:jk] ` c|x}f1X \^TY_`da]bcDX g a]bc ]bf"Z(X[VYX[gh\i]��d] c x}X[VYxsc ` c|gh\^X rn"joc joc|V:c|�%3YX?\(c|VN]bc}� TW�|c VYX[goj"c
\^Z(]bgoVYxsT \^T�j"c|V[�dgocNxsX?V(x}c7�oc|Zor]bZ(TWco�|]�\^Z^]���rX[V jk]:) #+� ���-#.��� � ?'V(V(TWx �|] ` ZYX[joT \i]bx}c|V#�2noX ]Uj"T�x}T�g2noTY_`da]bc
joc�gUrnoxsX?Z(c+joX'\(Z^]bg"V10 X[Z[yX[g ` Tz]bV&]d\^T �d]bV g"X[V(VYXUT�gh\(X[ZY�d]b�Wc�j"X'\^X?xsfGc+c ` c|Z(Z(]"��xs]bTWV n"xD]N�|X@�b�oX?x � TWZut
\^n"joX joc ` c|gh\^X rnojoc ]bc ��T �|c�VYX[goj"c�\^Z^]dgoV(x}TW\(T�joco� p�ZYcR�d]��|X?��x}X[gh\^Xd��c ` ��T�X?gh\^X ` c|goVYT�joX?Z^]��d]xD]dT�V
T�gh\(X[Z(X?V(V(]bgh\^X�]bV(VYT�VY\(T�Z ]bc�foZYc|�|Z(]bxD]�j"X�\(X[�WX?� T�V a]bco�

p c joX[x}c|VJc|�"V(X[Zu�d]bZA\i]bx �&rX[x �2noX�c V(T�Vu\^X?xD]"�"]bV(VYc ` Tz]bj"cVU] \^Z^]dgoV(x}T�VYV a]bc jocbVJc|�%3YX?\(c|VJjoX ���'���)(
��!"��#%$ !�� &��'� ]bc � T �|co�J]dfoZ(X?V(X[gh\^] nox g:rnox}X[ZYc ` c|goV(TWjoX[Z(]��|X[�WxsX?gh\^Xx}X[g"c|Z�joX�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
` cbg ` c|ZYZ(X?g2\(X[V g"c�f1X?Z�r( c�joc X[gh\(Z(X & X &+& �oc|Z(]bV[� ��V(VYX�X@0 X?TW\^c rX]dgk]b��cb�h]bx}X[gh\^X c|�oVYX[Zu�b]djoc�goc|V
] ` X[V(VYc|VN]�c|�%3YX \^c|V'foZ rX t ]bZYxD]��?X[gk]djoc|V[� ?:V(VYT�x��G] ` ZYX[joT \i]bx}c|V �2noX X?V(V^] ` ]bZ(] ` \(X[Z[r( VY\(T ` ]�c ` c|ZYZ^]�joX t
� T�joc] 0 ]d\(c|Z(X?V�ZYX[��] ` TWc|gk]bjocbV�]dc ` c|gh\^X rnoj"c ]bc ��T �|c V(X[g"joc joT�VYf1cbgoT��oTW��T���]bjoc*E goX?V(V(XDf1X?Z�r( c joco� c|V
fk]bZu\^T ` T�fo]bgh\^X[V&joc ��� ������� �X� P
 >Q=X[Vu\i]��d]bx�jocbZ(x}T�gojoc"��c �2noXNfoZYcF�b]��bX[��x}X[gh\(X+g a]bc X[Z(]�T�gh\^X?Z(X[VYV^]bgh\(X
fk]bZ(] c|V X[V(fGX ` \i]bj"c|Z(X?V5IJX�]�]bVYf1X ` \(c|V:]dV(V(c ` T�]bjoc|VAU]�fGc|fono��]1_`ba]bc j"X ` ��TWX[gh\^X?V[�



9+U
p c|Zsrno�W\(T�x}co�Ff1c joX?xsc|V c|�oVYX[ZY�d]bZ �2noXJ]U�#TW�|noZ(] R �P9JE ` I ]dfoZ(X?V(X[gh\^]UnoxD]�joT�x}T�g2noTu_`ba]bc goc:gUrnoxsX?Z(c

joX�\(Z^]bgoVM0 X[Z[yX[g ` Tz]bVUVYT�x�n"�W\dy]dgoX�]bV:f1c|Z��|c|� \i] jk]dV & ; �oc|Z(]bV[� ��V(V(] xsX?V(xs] ` ]bZ(] ` \(X[Z[r( VY\(T ` ]qrX c|�oV(X?Zut
�d]bjk] go] Lk�|noZ(] ` cbZ(Z(X?V(fGc|gojoX?gh\^XNfk]bZ(]�c|�43YX?\^cbVAfoZ rX t ]bZYxD]<�[X[go]bjoc|V7E��#TW�|noZ^] R � � E ` I I � � VYV(X7�"c|Zkr]bZYT�c
` cbT�g ` T�joX ` cbx c \�rX?Z(x}T�goc�joc�X�K�fGX[joTWX[gh\^X j"X}\(Z^]b�k]d��oc�joTFr]dZ(T�c Xd�#fGc|Z+T�V(VYco� foZ(cF�d]��|X[�WxsX?gh\^XDX?V(V(]
` ]dZ^] ` \^X[Z[r( Vu\^T ` ] c ` c|Z(ZYXNjoX?� T�j"cD]X0 ]d\(c|Z(X?V�jo]�fGc|fon"�z]1_`da]bc joX ` �WT�X[gh\(X[V[�

������� � ��!��� �  �,+��� �%� &�����\�%���%� ������������A�Y�� �!��"�# �%�'& �,���A!"�
�+ #��%�%�
+�X 3(] �@E
	�I c+TWgoVY\^]bgh\^XAj"X ` �oX[�h]djk]+jo]�	|tkr-���Pi �+\(Z^]bg"V10 X[Z[yX[g ` Tz]Ngoc �oTWVY\krc|Z(T ` cUjoX ] ` X[VYV(c|V?� ?:VYV(T�x��

� ����� ��� �  � � ���H-  E�	%I 4 �@E�	 � & I�� �@E�	%I�j"X[gocb\^] c \^X?xsfGc=joX ` c|Z(ZYT�joc X[gh\^ZYX�]bV ` �oX?�h]bjk]bV}jk]bV
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV�	DX�	 � & �

1e−07

1e−06

1e−05

0.0001

0.001

0.01

0.1

1

1 10 100 1000 10000

P
[X

 >
=

 x
]

iat (segundos)

dados medidos
pareto(x)

�#TW�|noZ^] R � R � l&c|x}fo��X?xsX?gh\^c�jk]�j"T�VY\(Z(TW�onoTY_`da]bc�] ` nox no�z]d\(TW�d]�j"c �'��� X?g2\(Z(XU\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV ` c|goV(X ` n�t
\^T �d]bV

?��#T��bnoZ^] R � R ]bfoZYX[VYX[gh\i] c ` c|x}fo�WX[x}X[gh\^cJjk] 0 n"g#_`ba]bc joX�j"T�VY\(Z(TW�onoTY_`da]bcJ] ` nox�no��]d\^T �d]&joX � ����� ��� �  � � ���H-  E�	%I �
fk]bZ(] ] ` X?V(VYc|V�]�c|�%3YX \^c|V�]bc ��T �|co� ��V(V(]�Lk�|noZ(]�V(no�|X?Z(X �2noX ]j"T�VY\(Z(TW�onoTY_`da]bcj"c|V �'��� � j"X \^Z^]dgoVut
0 X[Z[yX[g ` Tz]bV ` c|goVYX ` n�\^TW�d]bV�]dfoZ(X?V(X[gh\^] noxs]gk]�\^noZYX���] ` ]bnojk]�t f1X?V^]bjo]"� ` c|x joc|T�V ` c|x}f1cbZY\i]dxsX?g2\(c|V
joTWVY\^TWgh\^c|VAgo] ` ]bnojk]�� ?:V(VYT�x��k]bfoZYc K"TWxD]dxsc|V c|V �'����� ` c|xsf"n"\i]bj"c|VAjoX+] ` c|Z(joc ` c|x�c��oTWVY\krc|Z(T ` c�joX
] ` X[V(VYc|V�]bgk]d��T�V(]bjoco�0joX joT�Vu\^Z(TW�onoTu_`bac|X?V'joX�p#]bZYX?\^c*E ���^1��� 1���� I � =�f"Z(T�x}X[TWZ(c ` c|x}fGc|ZY\^]bxsX?gh\^c}X?� T t
joX?g ` T�]bjoc+gk]�� T��|noZ(] R � R X[g"�|��c|�o]�cbV �'����� j"X:]d\�rX &*)+) V(X[�bnogojoc|V X']bfoZ(X?V(X?g2\^]�fk]dZ�y]bx}X?\(Z(c|V � 4 9 6 5
X���4 )A6 I ;��
p cbZ�V(nk]U�|X@� c+VYX[�|n"gojoc ` c|x}f1cbZY\i]dxsX?g2\(cUgk] ` ]dnojk]�]bfoZYX[V(X?gh\i]�fk]bZ�y]dxsX \^Z(cbV � 4 & 6 9 [
X�� 4 )�6 )+) ; X ` c|xsf"Z(X[X?gojoX�c|V �'����� xs]bT�cbZ(X[V:� n"X & )+) V(X?�|nogojocbV[��? ` Z(X[j"TW\i]dxsc|VN�2noX�X?V(V(X?V�j"c|T�V
Z(X?�|T�x}X[V ` cbZ(Z(X?V(fGc|gojoX?x ] j"c|T�V}foZ(c ` X?V(VYc|V joT�Vu\^TWg2\(c|V}joX��|X?Z^]1_`da]bc�joX Z(X[�2noTWV(Tu_`bac|X?V joc|V ` ��TWX[gh\^X?V[�
]bVYV(c ` Tz]djoc|V�] Z(X?� n"T�V(Tu_`bac|X?V�X[gh� Tz]bjk]dV}j"noZ^]bgh\(X TWg2\(X[Zu�b]d��c|V�j"X \(X[x}f1c=fGc|fono��]bZ(X?V X T�x}f1c|f"no�z]bZYX[V?�
Z(X?V(fGX ` \^TW�d]bx}X[gh\(Xb�

*:]��#TW�|noZ^] R � 5 ��x}c|VY\(Z^]bx}c|V c ` cbxsfGc|ZY\^]bx}X[gh\^c�\(X[x}f1c|Z(]b�:j"c �'��� joX V(c|�WT ` TW\i]G_`bac|X?V ` c|g"V(X t
` n�\^TW�d]bVDf1c|Z}\^Z(]bgoV10 X?Z[yX?g ` T�]bV joc|VDc|�%3YX?\(c|V ]bc � T �|co� = foZYc ` X[V(c�j"X ` �oX[�h]djk]�joX�ZYX[�2noT�VYTY_`dac|X[VwrX
` ��]bZ^]dxsX?g2\(XDg a]dc X[VY\^] ` TWc|g r]bZYT�co� ` c|x}c�X ��TWjoX[g ` Tz]] �#T��|n"Z^] R � 5 E ]HI+�2noX ]dfoZ(X?V(X[gh\^]=c �'��� x�rX[joTWco�



9�;

fGX[Z ` X[�oTWjoc�gocT�goVu\i]bgh\^X � E � � ��� �������� E��1I1I ��]bc��c|go�bcjoXD\(c�jo]]jon"Z^]1_`da]bc ]bgk]d��T�V(]bjk] joc �  $ joX
] ` X[V(VYco��p ]bZ^] X[Vu\^nojk]dZ(x}c|V ]�gk]�\^noZYX���]�f1X?Z(T�rc|joT ` ]Ajoc �'��� joX ZYX[�2noTWV(TY_`dac|X[V ` c|goV(X ` n"\(TW�d]bV?� ` ]b� ` no��]bx}c|V
� � ��� �������� E���i5jUknl I �kX[x �2noX l rX+n"xD] V(X?xD]dgk]"�kX�c�Z(X[VYno�W\^]bjoc�rX�xsc|Vu\^Z(]bjoc�gk]}�#T��|n"Z^] R � 5 E �+I �
?:V&�#T��bnoZ^]bV R � 5 E ` I � E j I XAE X I ]bf"Z(X[VYX[gh\i]dx � � ��� �� � ��� E��@i5j0knl I � X[x��2noX)lwrX'nox�j"Tz]�X � ` c|Z(ZYX[Vut
fGc|gojoXN]�nox T�goVu\i]bgh\^X:joX:\^X?xsfGc �Wc ` ]b��T���]bj"co�hZ(X?V(fGX ` \(TW�d]bx}X[gh\^Xd�"X?x nox joT�]�rn"\^TW�0joX:VYX[xs]bgk]"��X[x
noxPVkr]d�k]bjoc X�X[x�noxPjoc|x}T�go�bco� ��V(V(X?VN�|Zkr] L ` c|VZ0 c|Z^]dxKc|�"\^TWjoc|V ` ]b� ` no��]bgojocdt V(X+cs\(X[x}f1csx�rX?joT�c
X[gh\(Z(X ` �oX[�h]djk]bV joX�Z(X?� n"T�V(Tu_`bac|X?V jonoZ^]dg2\(X�fGX[Z[r( c joc|V ` c|goV(X ` n"\(TW�bc|V'j"X & ) x}T�g2n"\(c|V[�

 1

 10

 100

 1000

Dom Qua Sab Ter Sex Seg Qui Dom Qua Sab

ia
t 

m
é

d
io

 (
se

g
u

n
d

o
s)

dia da semana

B`C E � Z ]RZFf��YZ ghdHLOZhghZ Z c0d�N��� ZhghZ
C�f0C�]eIeJPCYghZ

 1

 10

 100

Qui Sex Sab Dom Seg Ter Qua Qui

ia
t 

m
é

d
io

 (
se

g
u

n
d

o
s)

dia da semana

B Q E � ���� 	��$����� B"� ����� � E���cUCYNPC
ST[�C�JOd$[�C�fUC

 1

 2

 3

 4

 5

 6

 7

 8

 9

01 04 07 10 13 16 19 22

ia
t 

m
é

d
io

 (
se

g
u

n
d

o
s)

hora do dia

B W E � ���� 	������� B�� �������9E��HcUC�N�C
ghIeCFJ �ShLOd�IeJ

 1

 2

 3

 4

 5

 6

 7

01 04 07 10 13 16 19 22

ia
t 

m
é

d
io

 (
se

g
u

n
d

o
s)

hora do dia

B`gUE � ���� 	������� B�� �������9E�� cUC�N�C
ZFJ*J �C�QUCFghZFJ

 1

 1.5

 2

 2.5

 3

 3.5

 4

 4.5

 5

01 04 07 10 13 16 19 22

ia
t 

m
é

d
io

 (
se

g
u

n
d

o
s)

hora do dia

B d E � ���� 	������� B�� �������9E��>cUC�N�C
ZFJ*ghZF[@IRf��FZFJ

����� � ��� J� � � l&c|x}f1cbZY\i]dxsX?g2\(c�\^X?xsfGc|Z^]d��joc �'��� X[gh\^ZYX+\(Z^]bg"V10 X[Z[yX[g ` Tz]bV ` c|goV(X ` n"\(TW�d]bV

l&c|x}c:x}c|VY\(Z^]bjoc'gk]:� T��|noZ(] R � 5 E � I �dc �'��� joX \(Z^]bg"V10 X[Z[yX[g ` Tz]bV#]bfoZYX[V(X?gh\i]N]b�W�|noxs]bV��b]dZ(Tz]G_`bac|X?V joX
] ` c|Z(joc ` c|x c�joT�] jk]�V(X?xD]dgk]"� ` c|x c|V Lkgo]bT�V joXUV(X?xD]dgk] ]bfoZYX[V(X?gh\i]bgoj"c �'����� x�rX[joTWc|V&nox fGc|n ` c
x}X[goc|ZYX[V�joc �2noX c|V�c|�"V(X[Zu�d]bjoc|V�gocbV j"Tz]bV rn"\(X[TWV[�"*'cJX?g2\^]bgh\^co� ` cbxscJx}c|VY\(Z^]bj"cJgk]bV5�#TW�|noZ^]dV R � 5 E ` I �
E j+I:XVE X I � c ` c|xsfGc|Zu\i]bx}X[gh\^c j"TFr]bZYT�c�rX�] foZ(TWg ` TWfk]b� 0 c|gh\^X joX �d]bZ(T�]b�oTW��T�jo]bjoXb� ` cbx c f1X?Z�r( c joc joX
9*U]dV &*) ]bfoZ(X?V(X?g2\^]bgojoc �'����� xs]bT�V �Wc|go�|c|V?�F? ` Z(X[j"TW\i]dxsc|V��2noX X?V(V(] ` ]bZ(] ` \(X[Z[r( VY\(T ` ]�c ` c|ZYZ^]sj"X?� T�joc
]20 ]�\^c|ZYX[V:ZYX[��] ` TWc|gk]bjocbV"U]sf1c|f"no�z]1_`da]bc}joX ` ��T�X?gh\^X[V'X�]bc ` c|gh\(X#rnojoc ]dcs� TW�bc joT�VYf1cbgoT��oTW��T���]bjoc"�of1cbT�V
X[VYV(X�f1X?Z�r( c joc ` c|T�g ` T�joX ` c|x c �oc|Zor]bZ(TWcqX?x �2noX c|V fk]bZY\(T ` T�fk]bgh\(X[V joc ��� ������� � � P
 >Q*j"c|Z(x}X[x��
joX?V(fGX[ZY\^]bgojoc"�GfGc|Zu\i]bgh\^c"�of1cbn ` c�T�gh\(X[Z(X?V(VYX�gocbV ` ��TWX[gh\^X?V[�

?:� rX[x joTWV(VYco� ` c|x}c X ��TWjoX[g ` Tz]�]��#T��|n"Z^] R � 5 E ` I �5c �'��� x�rX[joTWc f1X?Z ` X?�oT�j"c gocbV�joT�]bV�rn"\^X?T�V[�5goc



9 I
fGX[Z[r( c�j"c X[gh\^ZYX�]bV 9 & X29 9��oc|Z(]bV[�5]dfoZ(X?V(X[gh\^] nox��b]d��c|Z'nox fGc|n ` c xs]bTWc|Z[��l&c|x}c X[V(VYX�f1X?Z�r( c joc
` cbT�g ` T�joX ` c|x c �oc|Zor]bZ(TWc X[x �2noX�c foZYc|�|Z^]dxD] joT�r]bZ(TWc ]bVYV(c ` Tz]djoc�]bc �5� ������� � � P
 >Qm��X?Z^] X�K�T��"T�joc
gk] \^X?��X?� TWV a]bco�0] ` Z(X?joTW\^]bx}c|VJ�2noX�X?V(V(] ` ]bZ(] ` \(X[Z[r( VY\(T ` ]�c ` cbZ(Z^] joX � T�jocD]bc ` c|gh\^X rnojoc ]dc�� T �|cDVYX[goj"c
\^Z(]bgoVYxsT \^T�j"c ]d\^Z(]�� rX?V'jo] ) #+� ���-#.��� �

��������� � # �2+�� #���
�#��"���%� ��� � 
������"���%� ���%� ���������A�Y�� �!��"�# �%�
*'X?VY\i]�V(X _`ba]bc�]bgk]d��T�V(]bx}c|V ]�jonoZ(]1_`ba]dcqj"X=\(Z^]bg"V10 X[Z[yX[g ` Tz]bV TWgojoTW� TWjonk]bTWVDjoX=c|�%3YX \^c|V�]bc�� TW�bco�

r� TWxsfGc|ZY\^]bgh\^Xsc|�oV(X?ZY�d]bZ��2noX�] jonoZ^]G_`ba]bc=joX \^Z(]bgoVM0 X[Z[yX?g ` T�]bV�T�goj"TW� T�jono]bT�V�g a]bc=goX ` X[VYV^]bZYTz]bx}X[gh\^X
` cbZ(Z(X?V(fGc|gojoXA]bc:fGX[Z[r( c joc VYX�joX \^Z(]bgoV10 X?Z[yX?g ` T�]"� ` ]bZ^] ` \^X?Z(T�[]bjoc'gk]-+�X _`ba]bc R � R �P9���noxs]��|X@�A�2noX&X?V(VYX
rno�W\(T�x}c�fGc�joX+Z(X?V(no� \i]bZ jk]}V(c|�"Z(X[fGc|VYTY_`ba]dcDjoX��&r]bZ(T�]bVJ\^Z^]dgoV10 X?Z[yX[g ` Tz]dV:T�g"joTW� T�j"nk]bT�V?� ` cbxsc}xscbVY\^Z(]bjoc
gk] �#TW�|noZ^] � � & ��SN]bjk] ] gk]d\^n"Z(X��[]�j"X�\^X[x}fGc�ZYX�]b�#joX \^Z^]dgoV(x}T�VYV ac|X?V�]dc � T �|co�5] ` ]dZ^] ` \^X[ZYT�[]1_`ba]bc
jk] jonoZ(]1_`ba]bc joX \(Z^]bgoVM0 X[Z[yX[g ` Tz]bV+T�goj"TW� T�jono]bT�V'X[x VYX[�|nog"joc|V[�+rX��k]bVY\^]bgh\^X}]bfoZYc|foZYTz]bjk]��}l&c|gh�|X[Zu\^X?Z
]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bVUfo]bZ^]1" � � �5� \(Z^]bgoVYxsT \^TWjoc|V:VYX[ZYTz] noxs]�0 nog#_`da]bc jk] \i] K"] joX�\(Z^]bg"V10 X[Z[yX[g ` Tz]"���2noX
V(X?Zkr]}]bgk]b�WT�V(]bjk]�gk]�+�X _`ba]bc R � � � R �

+�X 3(]��ME�	%I�]JjonoZ^]G_`ba]bco��X[xeV(X[�bnogojoc|V?�bjk] 	btkr-���Oi �'\^Z(]bgoV10 X?Z[yX?g ` T�]�goc�Z(X?�|T�Vu\^ZYcJjoX&] ` X[VYV(c|V?� ?'V � T t
�|noZ(]bV R � [ E ]HI�X"E �+I ]bfoZYX[VYX[gh\i]bx��"ZYX[VYf1X ` \^T �d]bxsX?gh\^Xb��cX�oTWVY\^cb�|Z^]bxs]NXU] j"T�VY\(Z(TW�onoTY_`da]bc�] ` nox no�z]d\(TW�d]
joX �ME
	�I �C?:foZYc K�TWxD]bx}c|V+c|V �d]b�Wc|Z(X?V ` c|x}fon"\^]bjoc|V�fk]bZ(] �1E
	%I ��joX ] ` c|ZYjoc ` c|x c �  $ joX ] ` X[VYV(co�
joX noxs]qjoTWVY\(Z(T��"noTY_`da]bc �5cb�|goc|ZYxD]b�2E l E � I 4 E	� 9�
� � I / � - /��������e3�� /���������� ?�� ��� I � ` c|x fk]dZ�y]bx}X?\(Z(c|V
 4 R 6 9 I 9 7 )�6 )+)B& 9�X!� 4 & 6 9�; 9 7�)�6 )+)B&*) � = ` c X@L ` T�X?g2\(X=joX ` c|ZYZ(X[��]1_`ba]dcqX?g ` cbg2\(Z^]bj"c
fk]bZ(] X[V(V(]D]bf"Z(c K�T�xs]1_`ba]bcX0 cbT*=�?@4 )�6 I I �

0

0.002

0.004

0.006

0.008

0.01

0.012

1 10 100 1000 10000 100000 1e+06

fr
e

q
u

ê
n

ci
a

duração da transferência (segs)

dados medidos
lognormal(x)

BDCFE#"�IKJMLOZ �FNPCY[�C

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

1 10 100 1000 10000 100000 1e+06

P
[X

 <
=

 x
]

duração da transferência (segs)

dados medidos
lognormal(x)

B Q0E�G!IKJ LPNOIeQTSTIOVW�XCYZ�C W SU[\ST]KC^LPIR_^C

�#TW�|noZ^] R � [ � SUT�Vu\^Z(TW�onoTu_`ba]bcNxs]bZ(�bT�gk]b��jk]�jonoZ^]G_`ba]bc+jk]bV \^Z(]bgoV10 X?Z[yX?g ` T�]bV ]bV(VYc ` Tz]bjk]dV ]dc ` c|gh\^X rnoj"c ]bc
� TW�bc

? joT�Vu\^Z(TW�onoTu_`ba]bc joX�\i]dxD]bg �oc joX�\^Z^]dgoV10 X?Z[yX[g ` Tz]dV � #+� % � ��� �0]d\^Z(]F��rX?V'jk] ) #+�,���-#.��� �o\(X[x VYT�joc�X-K t
\^X?goV(T �d]bxsX?gh\^X X[Vu\^nojo]bjk] gk] ��T \^X[Z(]d\^n"Z^]"�1joX?� T�j"c ]dc|VNf1cbV(V[r( �|X?T�VNT�x}fk] ` \^c|V:� n"Xs] j"T�VY\(Z(TW�onoTY_`da]bc joX



�+)
\i]d� �d]bZYTFr]d�bX[�JfGc�j"X ` ]bnoV^]dZsgk]dV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV}joc=\^Zkr] 0 X[�|c �|X[Z(]bjoc�gk]�ZYX[joX�X g"c|VDVYX[ZY� TWjoc|Z(X?V[�
��x � &*� ���"l&ZYcF�|X[�W�z]NXZ6&X[Vu\i]�� Z(c|V&]bZ(�bnoxsX?gh\i]bZ(]bx �2noX']bV ` ]dnoV^]bV jk]+]bn"\(cdt4VYT�x}T��z]dZ(T�jo]bjoX c|�oVYX[ZY�d]bjo]
goc�\^Zor]<0 X[�bc�gk] ) #+�,����#.��� f1c joX[ZYTz]bx X[Vu\i]bZ ZYX[�z] ` T�cbgk]bjk]bV U]�gk]d\^n"Z(X��[] ` ]bnojk]Rt4fGX[V^]djk]�joX \^Z^]dgoVut
0 X[Z[yX[g ` Tz]bV TWgojoTW� TWjonk]bTWV&joX+]bZY� n"TW�|cbV[�0]bV �2nk]bTWV[�kfGc|ZJV(nk] �|X@�b�0fGc�joX?Z(T�]bx \(X[Z V(no]}c|ZYT��|X?x�gk] gk]�\^n�t
Z(X@��] ` ]bnojo]�t4fGX[V(]bjk] jk]�j"T�VY\(Z(TW�onoTY_`da]bc joX�\i]bxs]bgJ�"c�j"c|V+]bZ(�2noT �|c|V+joT�VYf1cbg�r( �bX[T�V?� � Z^]d�k]b��"c|VNxD]dT�V
Z(X ` X?g2\(X[V ` c|xsc � &65 ��X � 9 ) ����] Z(X?V(fGX[T \^c�jk]+�|X[ZYjk]bjoX?T�Z(]�gk]d\^n"Z(X��[] jk] j"T�VY\(Z(TW�onoTY_`da]bc j"X'\i]dxD]bg �oc joX
]bZY� n"TW�|cbV7E V(X X[Vu\i]�fGc joX V(X[Z x}c�joX?�z]bjo]Uf1c|Z noxs]NjoT�Vu\^ZYT��onoTu_`ba]bc'��c|�|g"c|Z(xs]b���djoX'p#]bZYX?\^c+c|n��  � " ��
p#]dZ(X?\(c4I �GX?� TWjoX[g ` Tz]bxP]}T�x}f1cbZY\dy]dg ` T�]�joX ` ]bZ^] ` \^X?Z(T�[]bZ joX xs]bgoX?T�Z(]s] ` noZ^]djk]"�0X ` c|xsf"Z(X[X?gojoX?ZU]bV
�|X?Z(jk]djoX[TWZ^]bV ` ]dnoV^]bV�jk]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bVJjk]dV�j"T�VY\(Z(TW�onoTY_`dac|X[VJj"X+j"noZ^]1_`da]bc�jk]bVJ\^Z(]bgoVM0 X[Z[yX?g ` T�]bV[�

p#]bZ(] ` ]bZY�h]bVUj"X \^Z(]b�k]b���ocDjoX xr( joTz]�joX �kn�K�c ` c|gh\Fr( g2nocDjoX jk]bjocbVN]bcD� TW�bco��] �bZ^]bgoj"X �d]bZ(T�]�t
�oTW��T�jo]bjoX jo]�joTWVY\(Z(T��"noTY_`da]bc jk] jonoZ(]1_`ba]dc joX \(Z^]bgoVM0 X[Z[yX[g ` Tz]bV�T�g"joTW� T�j"nk]bT�V�rX��k]bVY\^]bgh\^X�T�gh\(X[Z(X?V(V(]bgh\^Xb�
fGc|T�V�g a]bc Z(X?V(no� \i]�jk]�joTWVY\(Z(T��"noTY_`da]bc�joX \^]bxD]dgJ�oc�jocbV c|�%3YX?\(c|V joTWV(fGc|g�r( �bX[TWV[��xs]bV�jk] joTWV(fGc|V(Tu_`ba]bc
joc ` ��T�X?gh\^XDX?x ]bVYV(TWVY\^TWZ�]bcc|�%3YX?\(c=]bc� TW�bc V(X?gojoc \^Z(]bgoV(x}TW\(T�joc"��SUX?�bX[x}c|V��WX[x��oZ(]bZ �2noXd� fk]bZ^]
c|�%3YX \^c|V�]bc���T �|co� noxs] \(Z^]bg"V10 X[Z[yX[g ` Tz] rXsc�Z(X?V(no� \i]bjoc�joX}nox fk]bZ+joX}Z(X?� n"T�V(Tu_`bac|X?V�X?gh��T�]bjk]bV�f1X?��c
` �WT�X?g2\(X ]dcsVYX[ZY� TWjoc|Z�joX ���'��� ��!"��#%$�!�� &��'� �F��V(fGX ` TDL ` ]dxsX?g2\(Xb�1X[V(V(]bVUZYX[�2noT�VYTY_`dac|X[V�V(c|�WT ` TW\i]dx��2noX c
c|�%3YX \^c ` c|x}X ` X�Xd�kX?�bX[gh\^nk]d��x}X[gh\^Xd�1fk]dZ(X�joX�V(X?Z�\(Z^]bgoVYxsT \^TWjoc fk]bZ(]�c ` �WT�X?g2\(Xb� ?:VYV(TWx �0]�jonoZ(]1_`ba]bc
joX�noxs]N\(Z^]bg"V10 X[Z[yX[g ` Tz] rX c+\(X[x}f1c�joX ` c|ZYZ(T�j"c�X?g2\(Z(X�X[VYV^]bV jonk]bV ]1_`dac|X[V joc ` ��TWX[gh\^Xd�
SUX?VY\i] 0 c|ZYxD]"�2]
]b� \i]��d]bZ(T�]b�oT��WT�jk]djoX:gk]}jonoZ(]1_`ba]bc}joX+\^Z^]dgoV10 X?Z[yX[g ` Tz]dV'TWgojoTW� TWjonk]bTWVAjoX ������� ��!A� joX �|X t4V(X ]bc ` c|x}f1cbZut
\i]dxsX?g2\(c joc ` �WT�X?g2\(Xb�oX:g a]bc�U]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bVAj"c�\^]bxs]bgJ�oc�j"c c|�%3YX?\(co� r�qTWxsfGc|Zu\i]bgh\^X'c|�oVYX[ZY�d]bZ
�2noXb�5fk]dZ^] c|�%3YX \^c|V�joX ���'�5� ��!"��#%$ !�� &��'� foZ rX t ]bZYxD]��?X[gk]djoc|V[��\^]bgh\^c�] joT�Vu\^Z(TW�onoTu_`ba]bc j"X�\^]bxs]bgJ�oc
joc|V+c|�%3YX \^c|V?� �2nk]dg2\(c ] T�gh\^X?Z^]d\(TW� T�jk]djoX joc ` ��TWX[gh\^Xd� ` c|gh\^ZYT��onoX?x gk] joX?\(X[Z(x}T�go]1_`ba]bc jk]�jonoZ(]1_`ba]bc
jk]bVJ\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV?�
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���� ���� ���������'+ #��$#��*�%��� � 	� �%� � ������������ � ��"�# �%�
*'X?VY\i] VYX�_`ba]dcs]dgk]b��TWV^]bx}c|V ]��z]bZY�|noZ(]�joXN�k]dgojk]�x�rX[joT�] n"\^TW��T���]bjk]+f1X?�z]bV \^Z^]dgoV10 X?Z[yX[g ` Tz]dV ]bV(VYc ` T t

]bjk]dV�] c|�%3YX?\(c|V�joX ���'�5� ��!"��#%$ !�� &��'� ]bc � TW�|c"�"=-�b]d��c|ZUZYX[fGc|ZY\^]bjoc goc �  $ joX�] ` X[VYV(c�X[VY\(nojk]bj"c
` cbZ(Z(X?V(fGc|gojoX U]}��]bZ(�bnoZ^] joX+�k]bgojo]}x�rX[joT�] X@0 X?\(TW�d]bx}X[gh\^X+n"\(T���T���]bjo]�f1X?�z] ` c|g"X�K a]bcDX?gh\^Z(X�c ` ��TWX[gh\^X
XNc V(X?ZY� T�j"c|ZAjoX ���'��� ��!"��#%$2!�� &��'� � ?'V(V(TWx ��X[VYV(XN�d]b��c|ZsrXUjoX?\(X[ZYxsTWgk]bjoc�fGX[��] �|X?��c ` T�jo]bjoXUjoc X?�2noT t
fk]bx}X[gh\(c �2noX�c ` ��TWX[gh\^X n�\^T��WT�[]fk]bZ(] ` c|goX ` \i]dZut4VYX U] ) #+� ���-#.��� � fGX[��]bV ` c|goj"TY_`bacbX[V�jk] Z(X?joX X joc
V(X?ZY� T�j"c|Z joX ������� ��!"��#%$ !�� &��'� Xb� Logk]b��x}X[gh\(Xb�kfGX[�z] \^] K"]}j"X ` c�j"T�L ` ]1_`ba]bc�joc ���'��� ��! �

?e� T��|noZ(] R � U+]bf"Z(X[VYX[gh\i]�]+j"T�VY\(Z(TW�onoTY_`da]bcNjk]+�z]bZY�|noZ^]Uj"X'�k]dgojk]�x�rX?joTz]2E X?x " ��� � G�V(X[�bnogojoc4I
X-K t
fGX[Z(TWxsX?gh\i]bjk]+f1cbZ \(c�jk]dV&]bV \^Z(]bgoV10 X?Z[yX?g ` T�]bV&foZYX[VYX[gh\^X?V�g"cA�oTWVY\0rcbZ(T ` c�j"XN] ` X?V(VYc|V[� ?m�#T��|n"Z^] R � U E�]HI
x}c|VY\(Z^] c/�oT�Vu\^c|�bZ^]bxs] jk] ��]bZ(�|n"Z^] joXD�k]dgojk]x�rX[joT�]�n�\^T��WT�[]bjk] XsX � T�joX?g ` T�]"� ` ��]bZ^]dxsX?g2\(Xb� jonk]bV
V(T \^nk]G_`bac|X?VJjoT�Vu\^T�gh\^]bV[� ? f"Z(T�x}X[TWZ^] rX:X�K�X[x}fo��TDL ` ]djk]�f1X?��c|V&foT ` c|V[�ogo]�fGc|Z�_`ba]bc xs]bT�V:U]�joT�ZYX[T \i] joX?VY\^]
Lk�|n"Z^]"�h�2noX ` cbZ(Z(X?V(fGc|gojoX?x�]U�d]b��c|ZYX[V�joXJ��]bZ(�bnoZ^]:j"X��o]bgojk] %���� ��#+� ( "  � # & �|�2noX V a]bc�joX?\(X[Z(x}T�go]bjoc|V
foZYT�xs]bZ(T�]bxsX?gh\^X�f1X?�z]bVA�bX[��c ` TWjk]bjoX?VAjk]bV ` c|goX�K ac|X?V joc|V ` �WT�X?g2\(X[V ` c|x ]2) #+�,���-#.��� �
p c joX[x}c|VJT�j"X[g�t
\^TDL ` ]dZ[��fGc|ZNX�K�X[x}fo�Wco��joTW�bX[ZYV^]bV��|X?��c ` T�jo]bjoX[VNj"X !  &%��! �5S + � � % � " ��"!  &%��! ��X?\ ` �"? V(X?�|nogojo]



�B&
V(T \^nk]G_`ba]bc rX�X-K�X[x}fo��TDL ` ]bjo]+fGc|Z �b]d��c|ZYX[V x�noT \^c+xsX?goc|Z(X?V j"X'��]bZ(�|n"Z^]�joX'�o]bgojk]+x�rX?joTz]"�h�2noX:]bfk]bZYX t
` X?xKgk]�fk]bZY\(X�xD]bTWVAU]}X?V(�2noX?Z(jk]Djo]}joTWVY\(Z(T��"noTY_`da]bc X��2noX ` cbZ(Z(X?V(fGc|gojoX?x�] �d]b�Wc|Z(X?V joX���]bZ(�bnoZ^]�joX
�k]bg"jk] %  #%$%�5�����  # ( "  � # & ���2noXNZ(X?V(no� \i]bx joXUZYX ` noZ(VYc|V[�oX-K \^Z(X?xD]dxsX?g2\(XU��TWxsT \i]bj"c|V[�hjk]�Z(X[j"XNX Gdc|n
jocsV(X[Zu� T�joc|Z�joX ������� ��!"��#%$ !�� &��'� � ?*�#T��|n"Z^] R � U E � IJ]bfoZYX[VYX[gh\i] ]}joT�Vu\^Z(TW�onoTu_`ba]bc}] ` nox�no��]d\^T �b] jk]
�z]dZ(�|noZ(]�joX��k]bgojo]}x�rX[joT�]�n"\^TW��T���]bjk]�� ��V(V(]�Lk�bnoZ^]�V(no�bX[Z(X��2noX�]bfoZYc K�TWxD]bjo]bxsX?gh\^X &*)	� joXN\^c jk]bV
]bV \^Z(]bgoV10 X?Z[yX?g ` T�]bV 0 c|Z(]bx %  #%$%�5���'�  # ( "  � # & �
l&c|xsc:0 c|T0c|�oVYX[Zu�b]djoc�gk]3+�X�_`da]bc R �P9�� xsc|x}X[gh\(c|V X[x
�2noX�c VYX[Zu��TWjoc|Z'joX ���'�5� ��!"��#%$ !�� &��'� x}c|Vu\^Z(cbn�t4VYX V(cb�oZ(X ` ]bZYZ(X[�|]bjoc 0 c|Z(]bxKX�K \^ZYX[xs]bx}X[gh\^X�Z(]bZ(cbV[�
T�g"joT ` ]bgojoc �2noX+X[Vu\i]�g a]bc�rX�] ` ]bnoV(]sfoZYT�g ` T�fk]b�1jk]bVJ\^Z(]bgoVM0 X[Z[yX?g ` T�]bV %  #%$%�5�����  # ( "  � # & �
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���@� �.� � J� � � SUTWVY\(Z(T��"noTY_`da]bc�jk] �z]dZ(�|noZ(]�joX+�k]bgojk] x�rX[joT�]�n"\^TW��T���]bjk]
? �#TW�|noZ^] R � ;�]bfoZYX[V(X?gh\i] c ` c|x}fGc|ZY\^]bxsX?gh\^c�\(X[x}f1cbZ^]b�Gjk] ��]bZ(�|n"Z^]�j"XU�k]bgojo] \^cb\^]b�1n�\^T��WT�[]bjk]

fGX[�z]dVU\^Z^]dgoV10 X?Z[yX[g ` Tz]dV�]bV(VYc ` Tz]bjk]dV�] ���'��� ��!A� ]dc ��T �|co� *�X[Vu\i] Lk�|noZ(]"�5xscbVY\^Z(]bx}c|VU] �2nk]bgh\^TWjk]bjoX
\^cd\i]b��j"X���]bZ(�|n"Z^]�joX��k]bg"jk]}n�\^T��WT�[]bjk]"� ` ]b� ` no��]bjk] X[x " ��# � joX &*) x}T�g2n"\^cbVN�0]bc���c|go�bc}j"X�\(c�j"c}c
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� � � 	 � ����� � 	���
� � ���� ��� �
� 	 ��� � �
� �
	 � 	�� � 	���

*'X?VY\i]�V(X _`ba]bco� ]bfoZYX[VYX[gh\i]bx}c|V+]bV�joT �|X[ZYV^]bV ` ]dZ^] ` \^X[Z[r( Vu\^T ` ]bVNZ(X?��X �b]dg2\(X[V+c|�oVYX[ZY�d]bjo]bV�j"X[gh\^ZYc joX
noxs] xsX?V(xs] V(X[VYV a]bc"�#T�g ` ��n"T�gojocDf1X?Z�r( c joc|V VYX j"X�\(Z^]bg"V10 X[Z[yX[g ` Tz]"�5fGX[Z[r( c joc|V VYZAZ�]d\(TW�bc|V[� �'��� joX
\^Z(]bgoVM0 X[Z[yX?g ` T�]bV�]bVYV(c ` Tz]djk]bVN] noxs]Dx}X[VYxD] VYX[V(V a]bc X c gUrnox}X[Z(cDjoX \^Z(]bgoVM0 X[Z[yX?g ` T�]bVNfGX[ZY\(X[g ` X[gh\^X?V
] noxs]�x}X[VYxD] VYX[V(V a]bco�

���M����� � 	
������������o!�A� ��\��
#�r] � n"X cC�oTWVY\0rcbZ(T ` c joX�] ` X?V(VYc|V�g a]bc=T�joX?gh\^T�L ` ]"� X�K�fo�WT ` T \i]bx}X[gh\(Xb��c|V���TWxsT \^X?V joX noxs] jk]bjk]

V(X?V(V a]bco�2c�gUrnoxsX?Z(cUj"XJV(X[VYV ac|X?V TWjoX[gh\(T�L ` ]bjk]bV�joX?f1X?gojoX jocN�d]b��cbZ#�2noX X[V ` c|���oX[ZYxsc|V#fk]bZ^]NcNfk]�\i]bxs]bZ
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�#TW�|noZ^] R �P; � l&c|xsfGc|Zu\i]bx}X[gh\^cA\(X[x}f1cbZ^]b�djk]J�z]bZY�|noZ^]Aj"X��k]bgojk]A\(cb\i]b�bn"\^TW��T�[]bjk] f1c|Z�\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
]bVYV(c ` Tz]djk]bV ]�c|�%3YX?\(c|V�]bc � TW�|c

�������2���2noXNZ(X?foZ(X?V(X[gh\^]}c �'��!��  � � joXNV(X?V(V a]bco� ? �#T��bnoZ^] R � I ]dfoZ(X?V(X[gh\^]}]�ZYX[��]1_`ba]bc X[gh\^ZYXNc gUrnoxsX?Z(c
joX�V(X?V(V acbX[V joTWVY\^TWgh\i]bV�T�j"X[gh\^TDL ` ]bjo]bVsg"c �  $ j"X] ` X[VYV(c�] c|�%3YX?\(c|V ]dc � TW�bc X�c��d]b�Wc|Z X[V ` c|���oT�joc
fk]bZ(] c�fo]d\i]bxs]bZ �������h����VY\i] Z(X?�z]1_`da]bc joX?xsc|g"VY\^Z(]��2noX�c g:rnox}X[ZYc joX�V(X[VYV ac|X?V TWjoX[gh\^TDL ` ]djk]bVNg a]bc
V(XD]b�W\(X[Z(]�joZ(]bVY\(T ` ]bxsX?gh\^X�fk]bZ(] ������� � �+[+)+) V(X?�|nogoj"c|V[� ?:� rX[x joTWV(VYco� cb�oV(X?ZY�d]bx}c|V ` �z]bZ(]bx}X[gh\^X
noxKfoT ` co�kgo]sjoTWVY\^ZYT��on"TY_`ba]dc joX�fGX[Z[r( c joc|VEVYZAZ T�gk]�\^TW�bc|V[�kX?x \^c|ZYgoc}joX � [+)+) V(X[�bnogojoc|V?� � ?:VYV(T�x��
goc=Z(X?VY\^]bgh\^X�joX[Vu\^X ` ]bf�r( \^n"��co� n"\(T���T���]bx}c|V+c=fk]d\i]dxD]bZ � ����� 4 �+[ )+) V(X[�bnogojoc|V�fk]dZ^] T�joX?gh\^T�L ` ]bZ
joTD0 X[Z(X?gh\^X[V�V(X?V(V ac|X[V�f1cbZ�cb�%3YX?\(c|V�]bc ��T �|co�
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SUX[VYV^]V0 c|ZYxD]�� goc ZYX[Vu\i]bgh\^XDjoX[VYV(X joc ` nox}X[gh\(co�
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�#TW�|noZ^] R � & ) �$% X[��]1_`ba]bc X?gh\^Z(X�c g:rnox}X[ZYc joX V(X?V(V ac|X[V+joT�Vu\^TWg2\^]bVUTWjoX[gh\^TDL ` ]djk]bVNgoc �  $ joX�] ` X[V(VYc]
c|�%3YX \^c|V foZ rX t4]bZ(xs]��[X?gk]bjocbV�X��������

���M��� � � # �2+�� #���
�#��"���%� ����� �� 	� � ��� ��� ����������������� �!��"�#$�
*'X?VY\i]�V(X _`ba]bc]bgk]b�WT�V^]dxsc|V'c fGX[Z[r( c joc
VYX joX�\^Z^]dgoV10 X?Z[yX[g ` Tz]�� r�eTWxsfGc|Zu\i]bgh\^X c|�oV(X?ZY�d]bZ+�2noXsc

fGX[Z[r( c�j"c VYX�j"X&\^Z(]bgoV10 X?Z[yX?g ` T�]:g a]bc ` c|Z(ZYX[VYf1c|g"joXb�hgoX ` X?V(V^]dZ(Tz]dxsX?g2\(Xb� U]:jon"Z^]1_`da]bcUjoX&\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
T�g"joTW� T�j"nk]bT�V?� ` ]bZ(] ` \(X[ZYT��]djk] gk]'+�X _`ba]bc R � � � � � noxs] �bX��s� n"XDfGc�joX}Z(X?V(no� \i]bZ�jk]�V(c|�"Z(X[fGc|VYTY_`ba]dc joX
�&r]bZ(T�]bV�\^Z(]bgoVM0 X[Z[yX?g ` T�]bV T�g"joTW� T�j"nk]bT�V�]bV(VYc ` Tz]bjk]dV�]�nox x}X[V(x}c ` �WT�X?g2\(Xb� ` c|x}c x}c|VY\(Z^]bjoc go] � T t
�|noZ(] � � & � ?:VYV(TWx �:]qjon"Z^]1_`da]bcwjocqfGX[Z[r( c�j"c VYX�j"X=\(Z^]bg"V10 X[Z[yX[g ` Tz] ` c|ZYZ(X[VYf1cbgojoX U]qnog"T a]bc�jk]bV
jonoZ(]1_`bacbX[V�jk]bV�\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV TWgojoTW� TWjonk]bTWV�VYT�x�no� \dy]bg"X�]bV ]dV(V(c ` T�]bjk]bV�]�nox x}X[VYxsc ` ��T�X?gh\^Xb� ?:V
�#TW�|noZ^]dV R � &+& E�] IsX E � I ]bf"Z(X[VYX[gh\i]dx �'Z(X[VYf1X ` \(TW�d]bx}X[gh\^Xd�Uc �oT�Vu\^c|�bZ^]bxs] X ]�joT�Vu\^Z(TW�onoTu_`ba]bc�] ` n�t
x�no��]d\^T �d]joc f1X?Z�r( c joc VYX joX \^Z(]bgoV10 X?Z[yX?g ` T�]"� ?:foZYc K�TWxD]bx}c|V c|V �d]b�Wc|Z(X?V ` c|x}fon"\^]bjoc|V�fk]bZ(] c
fGX[Z[r( c�j"c VYXKj"X�\^Z^]dgoV10 X?Z[yX[g ` Tz]�joX=] ` cbZ(joc ` c|x c �  $ joX ] ` X[V(VYco�:j"X�noxs] joT�Vu\^ZYT��onoTu_`ba]bc ��c|�dt
goc|ZYxD]d��E l E � I 4 E�� 9�
 � � I / � - /���� � �R3�� /���� � ��� ?���� � I � ` c|x fk]bZRy]bx}X?\^ZYc|V  4 R 6 9 IB&(7 )�6 )+)B&+& X
� 4 &96 9 U�; 7 )�6 ) )+)+I � = ` c X@L ` T�X[gh\(X�j"X ` c|ZYZ(X[��]1_`ba]dc�X[g ` c|gh\^Z(]bjoc=fk]bZ(]=X?V(V(] ]dfoZ(c K�T�xs]1_`ba]dcV0 c|T
=�? 4 )�6 I+I ��* a]bc rXsVYnoZ(f"Z(X[X?gojoX?g2\(X �2noXs] joTWVY\^ZYT��on"TY_`ba]dc joc fGX[Z[r( c joc
VYX*joX}\(Z^]bg"V10 X[Z[yX[g ` Tz] V(X,3(]
x�noT \^c VYX[x}X[���k]bgh\^XVU] joTWVY\(Z(T��"noTY_`da]bc jk] jonoZ(]1_`ba]dc joX�\^Z(]bgoV10 X?Z[yX?g ` T�]bVNT�goj"TW� T�jono]bT�V?��noxs]D�|X@�}�2noX�rX
c|�"\(T�joc+]d\(Z^]�� rX[V jk]�nogoT a]dc�jk]dV j"noZ^]1_`dac|X[V jk]bV \^Z(]bgoVM0 X[Z[yX?g ` T�]bV T�gojoT � T�jonk]dT�V
VYT�x�no� \dy]bg"X�]bV ]bVYV(c ` T�]bjk]bV
] nox x}X[VYxsc ` �WT�X?g2\(Xb�

���M����� � # �2+�� #���
�#��"���%� ����� �� 	� � ��� �����	� + # �)�
*'X?VY\i]�V(X�_`da]bc ` ]bZ^] ` \^X?Z(T�[]bx}c|V ]�jonoZ(]1_`ba]dc�joc|V f1X?Z�r( c�jocbV joX�T�go]d\^T ��TWjk]bjoX joX'nox ` �WT�X?g2\(X'j"X[gh\^ZYc

joX noxD]=V(X?V(V a]bco�A\i]dx�� rX[x ` �o]bxD]djoc|V}joX VYZAZ ]d\(TW�|c c|n � P ��#�� �'��!�� � SUnoZ^]dg2\(X TWgh\^X[Zu�d]b��c|V�joX
VYZAZ ]d\^T �|co��goX[gJ�2nox c|�%3YX \^c�]bc � T �|c�rX:\(Z^]bg"V(x}TW\^TWjoc�]bc ` �WT�X?g2\(X:XN]�jonoZ^]G_`ba]bc joX?V(VYX[V f1X?Z�r( c�jocbV joX
T�go]d\^T ��TWjk]bjoXd�"fGc|ZJjoX�LkgoTY_`da]bco�kjoX �|X+V(X?Z�x}X[g"c|ZJ�2noX �������|�
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�#TW�|noZ^] R � &+& � SUT�Vu\^Z(TW�onoTu_`ba]bc xs]bZ(�|TWgk]b� j"c|V�fGX[Z[r( c joc|V VYX joX \(Z^]bg"V10 X[Z[yX[g ` Tz]*]bV(VYc ` Tz]bjocbVw]bc
` cbg2\(X rnojocs]bc � TW�bc

+�X 3(]dx �5X 	+jonk]bV�\(Z^]bgoVM0 X[Z[yX[g ` Tz]bV ` cbgoV(X ` n"\(TW�d]bV � n"X�fGX[Zu\^X?g ` X?x ]+noxs]Ux}X[V(xs]NV(X?V(V a]dco��VYX[goj"c
�2noX��GTWgoT ` T�c|n t4V(X goc�T�goVu\i]bgh\^X joX�\(X[x}f1c �@E � I�X 	k��goc T�goVu\i]bgh\(X �@E
	%I � ?:� rX?x joTWV(V(c"�djoX �|X?xsc|V Z(X ` c|ZYjk]bZ
�2noX �1E �,IJZ(X?foZ(X?V(X[gh\^] ]}j"noZ^]1_`da]bcDjo]�\(Z^]bgoVM0 X[Z[yX[g ` Tz] �Y� ?'V(V(TWx � j������ � ���2j�E �,I\4 �@E�	%I � E��@E �,I � �ME �,I I
Z(X?foZ(X?V(X?g2\^]�c�fGX[Z[r( c�j"c VYZAZ ]d\^T �|c�X[gh\^ZYX�]bV}\^Z^]dgoV10 X?Z[yX[g ` Tz]dV � X 	0� ? �#T��|n"Z^] R � & 9 x}c|VY\(Z^]�c
�oTWVY\^cb�|Z^]bxs] joc|V+f1X?Z�r( c�jocbV VYZ Z ]d\(TW�bc|V[� ?'foZ(c K�T�xs]bx}c|VNc|V��d]b��c|ZYX[V ` cbxsfon�\i]bjocbV�fk]dZ^] c � P ��#��
�'��!�� jocbV ` ��T�X?gh\^X[V?� j"X�n"xD] joTWVY\^ZYT��on"TY_`ba]dc �5cb�|goc|ZYxD]b�7E l E � I 4 E � 9�
 � � I^/ � -0/�� � � �R3�� /���� � ��� ?�� � ��I �
` cbx fk]dZ�y]bx}X?\(Z(c|V  4 ��6 R [ 9 7 )�6 )+)05 � X � 4 )�6 ; ;0U 7 )�6 ) ) R+R � = ` c X@L ` T�X?gh\^X joX ` c|Z(ZYX[�z]G_`ba]bc
X[g ` c|gh\^Z(]bjoc}fk]bZ(]�X?V(V(]D]bfoZYc K"TWxD]G_`ba]bcX0 c|T>=�?�4 )A6 I+) �
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]bjk]�joc ` �WT�X[gh\(XU]bVYV(c ` Tz]djoc�] X[VYV^] V(X?V(V a]bco� ? �#TW�|noZ^] R � &*� ]bfoZYX[VYX[gh\i]�] joTWVY\(Z(T��"noTY_`da]bc xs]bZ(�bT�gk]b�0joc
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�#TW�|noZ^] R � &*� � SUT�Vu\^ZYT��onoTu_`ba]bc xs]bZY�|T�gk]d�&joc gUrnox}X[Z(c joX \^Z(]bgoV10 X?Z[yX?g ` T�]bVsj"X[gh\^ZYc joX�noxs] x}X[VYxD]
V(X?V(V a]bc

��VY\^n"jk]bx}c|V+\^]bx�� rX?x ] ` c|Z(ZYX[��]1_`ba]bc X?g2\(Z(Xsc/�ocbZkr]bZYT�c joc�joTz] X}c g:rnox}X[ZYc joX}\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
]bVYV(c ` Tz]djk]bV ] ` ]djk] V(X[VYV a]bc"�kxD]bV ` c|g ` ��n�r( xscbV&�2noX+]��b]dZ(Tz]d�oT��WT�jk]bj"X�g"c gUrnoxsX?Z(c joXU\(Z^]bg"V10 X[Z[yX[g ` Tz]bV
fGc|ZJV(X?V(V a]dc g a]bc�rX 0 c|ZY\(X[x}X[gh\^X+]bVYV(c ` T�]bjk]}] ` ]bZ^] ` \^X?Z�r( VY\^T ` ]bVJ\(X[x}f1c|Z(]bT�V?� ��g2\ a]bco�0]d\(Z(TW�on�r( x}c|VAX?V(V(]
�d]bZ(T�]b�oTW��T�jo]bjoX"U]�go]d\^noZYX��[]}jk]dV�TWgh\^X[Z(]1_`bacbX[V�joc|V ` �WT�X?g2\(X[V ` cbx c ` c|gh\^X rnojocs]bc ��T �|co�

���M����� ��!��� � !�,+��� �%� &�����\�%���%� �� � ������������ �!��"�#$�%� &(�)�����"�
�+ # �%�%�

��!�@+������� 
�� � � !����� �o����#��%�
? rno� \^TWxD]:�d]bZYTFr]d�bX[�0�2noX ` ]bZ^] ` \^X?Z(T�[]bx}c|V go] ` ]dxD]bjo]+joX'V(X?V(V a]dc ` c|ZYZ(X?V(fGc|gojoX:]bc �'��� joX�\^Z^]dgoVut

0 X[Z[yX[g ` Tz]bV ` c|goV(X ` n"\(TW�d]bV f1X?ZY\(X[g ` X[gh\^X?V�]�n"xD]Jx}X[V(xs]JV(X?V(V a]dc:joX ` �WT�X[gh\(Xb� ?�� T��|noZ(] R � & R ]bfoZ(X?V(X?g2\^]
] joT�Vu\^ZYT��onoTu_`ba]bc xs]bZY�|T�gk]d��]bVYV(c ` T�]bjk]�]}X?V(V(] ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]"�

? j"T�VY\(Z(TW�onoTY_`da]bc ]bfoZYX[V(X?gh\i]bjk]�gk] �#TW�|noZ(] R � & R f1c joX V(X?ZDx}c�j"X[�z]djk] f1c|Z}noxs] j"T�VY\(Z(TW�onoTY_`da]bc
��c|�|gocbZ(xs]b�FE l E � I�4 E�� 9 
 � � I / � - /��������e3�� /���� ����� ?�� ��� I ` c|x fk]bZRy]bxsX \^ZYc|V  4 R 6 I+�+) 7 )�6 )+)+�+[ X
� 4 &96 9 [ R 7 )�6 )+)+� ) �F= ` c�X�L ` TWX[gh\^X�joX ` c|ZYZ(X[��]1_`ba]dcsX?g ` c|gh\(Z^]bjocsfk]bZ(]}X?V(V^]dV:jonk]dV:joTWVY\^ZYT��on"TY_`bacbX[V
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�#TW�|noZ^] R � & R � SUTWVY\^ZYT��on"TY_`ba]dcxs]bZ(�|TWgk]b� joc �'��� j"X \^Z^]dgoV10 X?Z[yX[g ` Tz]dV ` c|goVYX ` n�\^TW�d]bV j"X[gh\^ZYc j"X�n"xD]
x}X[V(xs] V(X?V(V a]dc

0 c|T*=�?,4 )�6 I05 �

� ��� 	 � ����� � 	���
� � ���� ��� �
� 	 ��� � �
� �
	 	 � �	���� 	

*'X?VY\i] VYX�_`da]bc ]bfoZYX[VYX[gh\i]bx}c|V'joTW�bX[Z(V(]bV ` ]bZ^] ` \^X?Z�r( Vu\^T ` ]bV�Z(X?�z] ` T�c|gk]djk]bV']bc ` c|xsfGc|Zu\i]bx}X[gh\^c}joc|V
` �WT�X?g2\(X[V?�'TWg ` �WnoT�goj"c�c�gUrnox}X[Z(c�j"X ` ��TWX[gh\^X?V ]d\(TW�|cbV ]bc���c|g"�|c�joc�\(X[x}f1co��c|n VYX 3(]"�'c�g�r( �bX[�UjoX
` cbg ` c|ZYZ[yX?g ` T�]�c|�oVYX[Zu�b]djoc gk] ` ]dZ(�h]=joX \^Z^]d�k]b��"c ]bgo]b��TWV^]bjk]�� ] Z(X?�z]1_`da]bc=X[gh\^ZYX�]*0 Z(X[� �n�yX?g ` T�] joX
] ` X[V(VYc X c�T�gh\^X?Z(X?V(V(X'joc ` �WT�X[gh\(X�g"c+VYX[Zu��Tu_` c+joX ������� ��!"��#%$ !�� &��'� ]bcN� TW�|c"��]�jonoZ(]1_`ba]dc+j"X'fGX[Z[r( c joc|V
VYX j"X V(X[VYV a]bc�X�VYZAZ�T�gk]d\(TW�bco��]bVYV(TWx ` c|xsc cbn"\^Z(]bV ` ]dZ^] ` \^X[Z[r( Vu\^T ` ]bVUZYX[�z] ` T�cbgk]bjk]bV�U] f1cbfono�z]G_`ba]bc
joX ` �WT�X?g2\(X[V X[x��|X[Z(]b���

�����@��� � # �2+�� #���
�#��"���%� � � �n� � 	� �)# "*���� �� �\� 	��� "*� ���\�'& ��# !�@+���
~'x T�x}f1cbZY\i]dg2\(X�]d\^ZYT��on"\(c �2noX rXZ0 Z(X?���noX?gh\^X[x}X[gh\(XU�2noX[Vu\^T�cbgk]bjoc��2nk]dgojoc�]bgk]d��T�V(]bx}c|V�X[Vu\^nojocbV

V(cb�oZ(X ] ` ]bZ^] ` \^X?Z(T���]1_`da]bc'j"X ` ]bZ(�|]bV j"X \(Z^]b�o]b��oc"��ZYX[��] ` TWc|gk]�t V(X ` cbx ]�ZYX[foZYX[V(X?gh\i]d\(TW� T�jk]djoX jo] ` ]bZ(�h]
]bgk]d��T�V(]bjk]"��=UV#�d]b�Wc|Z(X?V ZYX[fGc|ZY\^]bjoc|V gk]�� ]b�1X?�z] R � & joX[x}c|goVu\^Z^]dx*�2noXJ] ` ]bZY�h]:joX \^Z^]d�k]b��"c:�|X?Z^]bjk]
X[x 0 nog _`ba]bc j"c|VU] ` X[VYV(c|VN] ������� ��!A� ]bc}� TW�|cDX ` ]dZ^] ` \^X[ZYT�[]bjk]sg"X[VY\(X ` ]df�r( \(no��c�rX �k]dVY\i]dg2\(X ]bx}fo�z]��
\i]dg2\(c�X[x \^X?Z(x}c|VJjoc�g:rnox}X[ZYc}j"X ` ��TWX[gh\^X?VJjoT�Vu\^T�gh\(c|VJT�joX?gh\^T�L ` ]bjocbVAE ]d\^Z(]�� rX?V jocsTWjoX[gh\(T�L ` ]bjoc|ZJjoc
�  Q-� Q ���5� T�goVu\i]b��]bjocNgk]�xwr]b�2noT�gk]Njoc ` �WT�X?g2\(X fk]bZ^]+] ` X[V(V(]bZ c|�%3YX?\(c|V joX ���'��� ��!"��#%$A!�� &��'� I �h�2nk]bgh\(c
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