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[]LOl+n.V'�OlmqjNrdWJ imVKXY[�^]I�[�NjV�tÙ�Úm2D[]LWl dhfWn��¬lm^�VKZEdWlmIK^�l>XY[�dWlmNrJML.�xVK^�imIKX�l>X�Z�VM^�IKd I�qrs}X�NrX�I�d �
imqjIKX�XÀlmX�[]NjnÀI�[�NjVMd�CIG¨� ¡Ðz �_�]5d� �`�¬s[©^/gi¢�`® XfDge2$XYfWi8L IKX´P�IKL IKqrVMdWV>�ONjX��WNjX�[8IKdWi>l�Z�fWdOi>[]NrVMd IKdA�12�I
¢�_�]D¨©¨� «ª9¢£]>`� XfDguÐJh�`�Ñ'f$Ì>2WX�fWi8L"IKX�� I�[]I¯i>qjfWX�[]l>^�NjdOJWQ

� Ê Æ���V���V�J¿���ÀzÁ

H$LWl�JMl>dWlm^�IKqjN-Sml��¯n.V'�OlmqjNrdWJDn.l>[�LWV'�OVMqjVMJ�s9ID�WV>8O[�l��¯Z�VM^��xV�[]LE[]LWlm�.�$���CIKd ��H�$�1�Ci¦I�X�l�XY[�f �WNjl>X
NjXt8W^�l>X�l>dh[�l��I�W^YNjl�µOsRNrd+[]LONjX9XYlmi4[]NjVKd�QVP fW^�[]LWl>^��Wl>[]IKNjqrX9I�d �v�WNrX�imfOX�X�NrVMdWX�V�Z$[]LWlÀl�@'8xl>^�NrnÀl>dh[�X
IK^Yl�8W^�l>X�lmdt[�l���Nrd 3 � �/2 �'��6 Q eaq½I�X�X�N=T i¦Ic[]NjVKd nÀV/�WlmqrNjdWJ+XY[�f �WNjl>X5fWX�NrdWJU�p�i�ã!al>^�l�8xl>^YZ�VM^YnÀl��
!�Nr[�Lk�������'�;2W[]LOl9o}VKZ\["!®I�^�l�P"l¦IKXYfW^�l>nÀl>dt[�wFd IKqrs}XYNjX�IKd �kl�lmqjNjI5�WNrqjNr[�s¯H@V}VMqjghNr[?3 �$}D6 Q9�������A��NrX
IKd l>nJ8ONj^�Nri¦IKqXYVKZ\["!®I�^�l�%hf IKqrNr[�s²n.V'�Wl>qjNrdWJ�[�V'VKq°[�L I�[�LWIKX��¬lmlmd´�Ol�#Ml>qjV>8¬l�� I�[�[]LWls�°n�8WNr^�NjimIKq
o'VKZ\["!aIK^Ylq�dWJKNjdWl>lm^�NrdWJ�lCl>X�lmIK^�i8LuF@ID�xVM^�I�[]VK^Ys>2 P³qjVM^YN&� Itw®[]q½I�dh[�Nji � dWN-#Klm^�XYNr[�sKQ
H$LWlEI�qjJMVM^YNr[�LWn=Z�VM^FnÀV/�Wlmq�imIKqjN-�W^]I�[�NjVMd�IKdA��X�lmqrlmi4[]NjVKd"fWXYl����WfW^YNjdWJÀVMfW^�l>nJ8ONj^�Nri¦IKq�Nrd+#MlmX�*

[]NrJtI�[�NjVMdWXFNjXUXYfWnÀnÀIK^YN&Sml���Njd�P³NrJMfW^Yl � Q�H$LWl.n.V'�Wl>qjNrdWJ´n.l>[�LWV'�OVMqjVMJ�s"fWXYl��²Z�VM^D[]LOl�["!aV�i¦IKXYl
XY[�f �WNrlmX�NjXB8W^YlmXYlmdt[]l��V�xl>qjV:!;Q

� QFe®IKXYl;qjN&�O^]IK^�s ��wÄTW[�W©VK^�[]^�IKNjdONjdWJ'Y³� Ic[8I�X�l4[ENjX�X�l>qjlmi4[]l�� I�X�[]LOl!i¦IKXYlqjN-�W^]IK^�sMQuPTVK^�[]LOl
�.�$���DimIKX�lFXY[]fA�Os>2AlCl>qjl¦I�X�l � NjX�fWX�l��IKX�[�LWlF[�^]IKNrdWNjdOJt� Ic[8I�XYl>[mQ���d´[]LWlFi¦IKXYlDVKZ�[�LWl�s�$���
X�[]f �Os52TIKdNjn�8 IK^�[]NjIKqe� I�[8I�XR8WqjN�[�[�NjdWJ�NjXx8¬lm^�Z�VM^�n.l��![�V.V5�O[8IKNrd´[]LOljTW[CIKd �![�lmXY[��WI�[8IEX�l4[]X>Q

� Q�H/IK^�JKl>[�� I�[]I �<l�lmqjlmIKX�l � 2 n 23IKd � ~ IK^Yl´fWXYl�� IKX?[]lmX�[�VM^?l�#�IKqrf I�[�NjVMd0� I�[]I"X�l4[]X�Z�VK^�[]LOl
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Preprocess software metrics and 
fault data if necessary

Select a Similarity Function, 
such as Mahalonobis Distance

Select a Classification Rule, 
such as Data Clustering

Let nN = 1

Compute Type I and Type II 
misclassification error rates

Build classificaiton models by 
varying cost ratio, CI/CII

Select the preferred model for 
this value of nN 

For equality of 
error rates, with 
Type II lowest 
possible

nN = nN + 1

nN < N Yes

No

Select the final model among 
the ones selected for each nN 

For equality of 
error rates, with 
Type II lowest 
possible

Test and evaluate the final 
classification model selected

cross-validation 
results of fit data

P³NjJMfO^�l � �P"V/�Wl>q@e®IKqjN-�W^]I�[�NjVMd!IKd �"o'lmqrlmi>[�NjVMdNP³qrV:!ai8L I�^Y[
�.�$���Ei¦I�X�l¯XY[�f �OsMQEP VM^�[]LOlzH�$���Ei¦I�X�l¯XY[�f �Os�[�LWlEI58 8O^�V>8W^YN½I�[�l9[]l>XY[�� Ic[8I!X�l4[;V>�O[]IKNjdWl��
Nrd5[�LWl?I5�¬V7#Kl;XY[]l�8"NrX$fWX�l���Q

n QFeaqjIKX�XYN-T imI�[]NrVMd![]l>i8LWdWN&%hfWl � H$LWl+P�IKL I�qjVMdWV5�WNjX��WNrXY[]IKdWiml X�NrnÀNrq½IK^YNr[�s Z�fWdWi4[]NrVMd [�VMJMl4[]LWl>^
!�N�[]L[]LWl�� Ic[8IEimqrfWXY[�lm^�NrdWJ¯imqjIKX�XYN-T imI�[]NrVMdnÀl4[]LWV/�5NjX$fWXYl���Z�VM^B�xV�[]L5i¦IKXYl�X�[]f �ONjlmX>Q

~ Q�ê³IK^]IKn.l>[�lm^BÙ�Ú �q|°IKqjfWl>X�2�!�Nr[]L+NjdWi>^�l>nÀl>dh[�X�V�Z � 2@XY[8I�^Y[]NrdWJ5Z�^�VMn � IKd � I�X�LWNrJML+IKX �:}5}
!�lm^YlCi>VMdWXYN&�Wl>^�l��¯Z�VM^��¬VK[]L¯imIKX�l�XY[�f �WNrlmXmQ�ÜD[�LWlm^LWNrJMLWl>^;#�IKqjfWl>X�!al>^�lCimVMdOX�N&�Olm^�l��12.�WfO[°�WN-�
dWV�[$s'Nrlmq-�N�¬l>[Y[]l>^C^YlmXYfWqr[�XmQ

�'Q�ê³IK^]IKn.l>[�lm^G¶>·¶>·�· �EeaVMX�[�^�I�[]NrVMX;^]IKdWJKNjdWJ5Z�^�VMn I�X�qrV7!ÁIKX }�� }>}5}A� [�V"I�X9LWNrJMLRI�X�� ��} !�lm^Yl
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i>VMdWX�N-�Wlm^Yl���QkÜ�[]LOlm^�#KI�qjfWl>Xq!�lm^Yl!IKqrX�V"fOX�l��O�WfW^�NrdWJ�nÀV/�WlmqrNjdWJA2��WfO[��ON&� dWVK[?s'Nrlmq-�,�¬l>[�*
[�lm^?^�lmXYfWqr[�XmQ!H$LOlmX�lÀimVMX�[9^�I�[]NrVMX?IK^�l.fWXYl��+Z�VK^?n.V/�WlmqrNjdWJ�8WfW^R8xVKX�lmX�23IKdA�RX�LOVMfWq&� dWVK[t�¬l
i>VMdOZ�fWXYl��k!�N�[]L[]LOl�I�i>[]fWIKq�imVMX�[C^]I�[�NjVMX>Q

� QC`afONjq&�n.V/�WlmqrX ��P VM^.l¦IKi8L�Ù�ÚÄ#�IKqrfWl52�[]LWl�i>VMXY[´^]I�[�NjVMX<!�lm^�lk#KI�^�Njl�� [�Vv�WfWNrq&���ON-Lxlm^�l>dt[
i>q½IKXYX�N-TWi¦I�[�NjVMd;n.V'�Wl>qjX>Q@H$LOl�Hs/8xl°��IKd �?Hs'8¬l4�R�¨n.NjXYimq½I�X�X�N=T i¦Ic[]NjVKdD^]I�[�lmX�Z�VM^�[]LOl°[�^]IKNrdWNjdWJ
� Ic[8I�XYl>[�X�IK^Yl´imVKnJ8Wf'[]l��+fWX�NrdWJ�I��>*�ï��7õ�ÔI¢�dKfr¨©¨�b{§r]>_¤ ®Ì+]>`® XfDg�[]lmi8LOdWN&%hfWlD2;!�LWlm^Yl���NjX;[]LOl
dhfWn��¬lm^$V�Z³N�[]lm^�I�[]NrVMdWX�fWX�l���Z�VM^$n.V/�Wlmqi�WfWNjq-�WNjdOJEIKd �5l�#�IKqrf I�[�NjVMd�Q;P VM^$VMfW^®imIKX�l;X�[]f �WNrlmX�2
��NrX�[]LOl´dhfWn��¬lm^�VKZ$i¦I�X�lmX9Njd+[�LWl!imIKX�lÀqjN&�O^]IK^�sIW®TW[E� I�[]I/Y8QN��d VMfW^9I58 8W^YVtIKi8L123I�[9lmIKi8L
N�[]lm^�I�[]NrVMd12AVMdOl�V5�WX�l>^R#�I�[]NrVMd NjXE^Ylmn.V7#Kl�� Z�^�VMn []LWl[]^�IKNjdONjdWJV�WI�[8I²X�l4[´I�d � NrXEfWX�l�� Z�VK^
l�#KI�qjf I�[�NjVMd VKZ;[]LWl�n.V/�Wlmqm�WfWNrqr[!fOX�NjdOJ []LWlIW �kå � Y¯V>�WXYlm^R#�I�[�NjVMdOXmQ H$LWl�H°s/8¬l��´I�d �
Hs/8xl?�R�°n.NjXYimqjIKX�XYN-T imI�[]NrVMdÀ^�I�[]l>XaZ�VM^°[]LWljTW[4� I�[]I�X�l>[$IK^�l�[�LWlmdXYfWn.n´IK^YN&S>l��IKi>^�VMXYX�IKqjq!�
N�[]lm^�I�[]NrVMdWX>Q

�'QFo'l>qjl>i>[�T d IKq¨nÀV/�Wlmq �Nw 8O^�l>Z�l>^�^Yl����WIKq½IKdOiml5VKZDl�%hf IKqjN�[�s´�¬l>["!�lmlmd []LWl�nÀNrX�i>q½IKXYX�N-TWi¦I�[�NjVMd
^�I�[]l>XaNjX°�Wl>X�Nj^Yl��5IKX98xl>^°[�LWlD^Yl�%hfWNj^Ylmn.lmdt[]X�VKZ�[]LOlF["!�V�i¦IKXYlDXY[�f �WNrlmXmQ�wFnÀVKdWJ�[�LWl�n.V'�OlmqjX
�WfONjqr[�fWXYNjdWJ�[�LWl?�WN-Lxlm^Ylmdt[$i>VMn��WNrd I�[]NrVMdWX°VKZ�Ù�Ú IKd �î¶>·¶>·�· 2 I9n.V'�Olmqi!�N�[]L5I9JKV'V/�H� IKqjIKdWi>l
�¬l>["!�lml>d�[]LOl?Hs/8xlq�®I�d ��Hs/8xl��R�alm^Y^�VM^YXB!�Nr[]L5Hs/8xlq�K��IKX�qjV:! IKX�8xVMXYX�N-�WqjlD2WNjX$XYlmqjl>i>[�l��
IKXF[]LWlETWd IKq@nÀV/�Wlmq©Q�H$LWl>X�lEl>^�^�VK^�#�IKqjfWl>XDIK^Yl�� IKXYl���VMd�[�LWl9i>^�VMXYX�*�#KI�qjN&�WI�[]NrVMd�^YlmXYfWqr[�XDVKZ
[�LWl?TW[m� I�[8IEXYl>[¦Q

ºOQ���#�IKqjfWI�[]lUn.V'�Olmq �3H$LWlC[]lmX�[4�WI�[8I;X�l4[]X®I�^�lCfWX�l��´[]V�#�IKqjN-� I�[]l®[�LWlDI�imimfO^]IKi4sÀV�Z¨[]LOlFn.V'�OlmqjX
imIKqjN-�W^]I�[�l���fWX�NrdWJ´[]LOlETW[?� Ic[8I´XYl>[¦QUHs/8xlz��I�d ��H°s/8¬lz�K�$l>^�^�VK^�XUIK^Yl�imVKnJ8Wf'[]l���Z�VK^F[]LOl
[�lmXY[s� I�[]I+X�l4[]X�2FI�d � IK^Yl�[]LOlmd i>VMnJ8WIK^�l��M!�Nr[�L []LOVMX�l�VKZD[]LOlkTW[s� I�[8I X�l4[¦QZw1XY[]I5�Wqrl
i>q½IKXYX�N-TWi¦I�[�NjVMd!n.V/�Wlmqxl�@'LWN&�ONr[]X®I¯XYn´I�qjq¬lm^�^YVM^�*»^]I�[�l�#�IK^�NjI�[]NrVMdVW©I5�WXYVMqjfO[�l�#�IKqjfOlrY°IKi>^�VMXYX$Nr[�X
[�^]IKNrdWNjdWJ�IKd ��l�#�IKqjfWI�[]NrVMd�� I�[]I¯XYl>[�XmQ
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H$LWlj�WI�[8I9Z�VM^°[]LWNrXaimIKX�lDX�[]f �'s�WX�OlmdWVK[�l��5IKXx�/�����DY�!®I�X®imVMqrqjl>i>[]l��!V:#Ml>^®Z�VMfW^aLONjXY[�VM^�Nri¦IKqT^YlmqjlmIKX�l>X
Z�^�VKn I�#Ml>^Ys q½IK^YJMl�qrlmJtI�i>s lmn��¬l��A�Wl�� XYVKZ\["!®I�^�l�X�s'X�[]l>n !�^YNr[�[�lmd Nrd IRLONjJML'*»qjl�#Mlmq�qjIKdWJMf I�JMl52
fWXYNjdWJ´[�LWlE8O^�V}iml��OfW^]IKq�8 IK^�I5�WNjJKnk2TIKdA��n´I�Njdt[8IKNrdWl��k�tsk8O^�VKZ�l>X�X�NrVMd IKq�8W^YVMJM^]I�nÀn.lm^YXFNrd�I´qjIK^�JMl
VM^YJtIKdWN-S¦I�[�NjVMd�Q��+l.q½I5�¬lmq3[�LWl¯^�lmqrl¦IKXYlmX � [�LW^�VKfWJML ~ QÀH$LWNrXU[]lmqrlmi>VMnÀn9fWdWNjimI�[]NrVMdWXUX�s'X�[]l>n LWI5�
V:#Ml>^a[]l>d!nÀNrqjqrNjVMdEqrNjdWl>X�VKZ�imV/�WlDIKdA�!NjdWi>qjf �Ol��!dhfWn.lm^YVMfWX9TWdWNr[�l�*�X�[8I�[�l�nÀIKi8LWNrdWlmX�IKd �!Nrdt[]lm^�Z§IKiml>X
[]Vz#�IK^YNjVMfWX$ghNrd �WX�VKZ/l�%hfWN&8OnÀl>dh[mQ

w X�VKZ\["!aIK^�lÀnÀV/�WfWqrl�!®I�X9imVKdWX�N-�Wlm^Yl�� IKX�I5X�l>[9VKZ®^YlmqjI�[]l��+XYVMfW^�i>l�*»imV/�WlJT qrlmX>Q�w n.V/�WfWqjl
!aIKXai>VMdWX�N-�Wlm^Yl��E[�]5^'_a`®b&ced£fDgih°NrZ�I�dhs¯Z§IKfOqr[]X�!�lm^Yl��WNrX�imV:#Klm^�l����WfW^YNjdWJ�V>8xl>^]I�[�NjVMdOX�2}IKd �Ngif5`A[�]5^A_a`®b
cedKfDgih°VK[�LWlm^�!�NjXYlKQ\PTIKfWq�[]XNjdJ�Wl�8WqrV~sMl��´lmn��¬l�� �Ol��!X�s'X�[]l>nÀX$I�^�lCl�@}[]^Ylmn.lmqrs¯l�@'8xl>dWX�N=#Mlj�¬lmimIKfWX�lD2
Njd I5� �WN�[]NjVKd [�V´�WV:!�d'*»[�Njn.lk�WfOl"[]V Z§IKNrqjfW^YlmX�24#}NjX�N�[]X.[]V ^Ylmn.VK[]l�X�Nr[�lmXI�^�l�fWXYf IKqrqrs dWlmi>lmXYX]IK^�s
[]V ^�l�8 IKNr^5[�LWlmn�Q PTIKfOqr[�� Ic[8IA2Ui>VMqjqrlmi>[�l�� I�[5[]LWl²n.V'�OfWqjl�*�qjl�#Ml>q?�hs [�LWl08W^�V>�Oqjlmn ^�l�8¬VM^�[]NjdOJ
XYs}X�[]lmnN2Wi>VMnJ8O^�NjXYl��!V�Z�Z§IKfWqr[�X4�WNrX�i>V7#Klm^Yl����WfW^YNjdWJ�8¬VMX�[®fWdWN�[a[�lmXY[�NjdWJE8WL IKXYlmXmQ\ê/VMXY[$fOdWNr[�[]lmX�[]NrdWJ
8WL I�X�lmX$^Ylmi>VM^K�Wl���Z§I�fWqr[�X�[]LWI�[x!�lm^�l?�ONjX�i>V:#Mlm^Yl��N�xl4Z�VM^�lDIKd �5I�Z\[�lm^a[�LWlj8W^YV'�WfOi>[B!aIKX$^�l>qjl¦I�X�l��![�V
imfOXY[]VKnÀl>^�XmQ
H$LWl>^�ls!�lm^YlÀ[]V}V�Z�l�!ÁZ§IKfWq�[]X?Njd fWdWi8L I�dWJMl�� n.V/�WfWqjl>XUZ�VM^�l�L¨l>i>[�N-#MlÀXY[]I�[]NrXY[]Nri¦IKq^YlmqjNjI5�WNrqjNr[�s

n.V'�Wl>qjNrdWJWQmw�8 8W^YV$@ONrn´Ic[]lmq�s y>yFE VKZA[]LWl9fWdWi8L IKdOJMl��²n.V'�WfOqjlmXFL I5��dWV!Z§I�fWqr[�XmQ;eaVMdOX�l�%hfWl>dt[]qrs52
[]LONjX;i¦IKXYlÀX�[]f �'s+i>VMdWXYN&�Wl>^�l��+nÀV/�WfWqrlmXU[]LWI�[�!al>^�l´dOl�!¶VM^;L ID� I�[?qjlmIKXY[?VMdOlÀXYVMfW^�i>lÀi>V'�OlÀf 8/*
� I�[�lDX�NrdWimlF[]LWlj8O^�NjVK^�^YlmqjlmIKX�l�Q°eaVMdAT JKfW^]I�[�NjVMd´n´IKdWIKJMlmn.lmdt[4� I�[8I9IKd IKq�s'XYNjX�N&�Wl>dh[�N-T l��!X�V�Z\["!®IK^Yl
n.V'�WfOqjlmX®[�L I�[B!�lm^Yl�fWdOi8L IKdWJMl���Z�^YVMn [�LWl�8W^�NrVM^$^�l>qjl¦I�X�lKQ
H$LWlUX�s'X�[]l>n L I5�XYl�#Ml>^]IKq�n.NjqrqjNrVMd¯qjNjdOlmXaV�Z/i>V'�OlDNjd5I9Z�l�! [�LWVMfWX�IKd �5n.V'�WfOqjlmX98xl>^$^�l>qjl¦I�X�lKQ

�°IKi8L5^�l>qjl¦I�X�lDL I�X�I58 8W^YV:@'Nrn´I�[�lmq�s n � }>} [�V ~ � }>} f 8i�WI�[]l���XYVKZ\["!aIK^�lUn.V'�OfWqjl>XmQ3H$LWlUdhfWnE�xl>^®VKZ
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H/I5�Wqjl � �\F�F}HCoi�¬o'VKZ\["!aIK^�l�ê^�V/�WfWi4[FP"l>[�^�Nji>X
G�HJILKNMPO Q�RTS
UTV�W X.Y�WZMP[\�]_^`^baFcd]Tegf�hjilkmcon�plq\sr�t�u�v�w x4yzI!K{RTV|MP}�~.WZSdY�W [gUTY�XzV
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IKXt8xVMXYX�N-�Wqjl�Q��»[E!aIKX9V>�OX�lm^�#Ml�� []L I�[�Z�VM^�I�JMN=#Mlmd+imVMX�[�^�I�[]NrV 2@[�LWl´Hs/8xls�UIKd � Hs/8xls�K�Dl>^�^�VK^
^]Ic[]lmX?X�LOV7!�l�� qrV:!al>^�#�IK^YN½I�[�NjVMd IKX�Ù�Ú NrdWim^Yl¦IKXYl���QHP³NjJMfO^�l � �Olmn.VMdWXY[�^]I�[�lmX;[]LWNrX;V>�WX�l>^R#�I�[�NjVMd�Q
H$LWl�T JMfO^�l^�l�8W^�l>X�l>dh[�X.[�LWlH#�IK^�NjI�[]NrVMd+Z�VK^�VMfW^EXYlmqjl>i>[�l�� imq½I�X�X�N=T i¦Ic[]NjVKd nÀV/�Wl>q¸Q,Ü�[]LWl>^�#KI�qjfWl>X
VKZ9Ù�Ú []L IKd²[]LOVMX�l¯X�LOV7!�d Njd0P³NrJMfW^Yl � !al>^�l.imVMdWXYN&�Wl>^�l���Q<CFV:!�l�#Ml>^�2@[]LWl4s��WN&�²dWV�[;X�LWV:!¶I�dhs
Njn�8W^YV7#Klmn.lmdt[]X�Nrd5[�LWl;^�l>X�fWq�[]XCIKd ��IK^Yl?LOlmdWi>l52TdWVK[�8W^YlmXYlmdt[]l���Q
H$LWlN#KI�^�N½Ic[]NjVKd VKZDn.NjXYimq½I�X�X�N=T i¦Ic[]NjVKd ^]I�[�lmXkW§Z�VM^.I²JMN-#Klmd�Ù�ÚmYq!�N�[]L ^�lmXR8xl>i>[À[]V²[]LWl�imVMX�[

^]Ic[]NjVA2¨NjX³�Wlmn.VMdWX�[]^�I�[]l�� Nrd�H³ID�Wqjl ~ QtP VM^�I!JMN-#Klmd�Ù�Ú³2�I�XD[]LWl�i>VMXY[;^�I�[]NrVMXDI�^�lENjdOim^�lmIKX�l��12�[]LOl
Hs'8¬l��/l>^�^YVM^��Wlmi>^�lmIKX�l>X�2.!�LWlm^Yl¦IKX[]LWl$Hs/8xl��R�/l>^�^�VK^ANjdWi>^�l¦I�X�lmX>Qo'f �OX�l�%hfWl>dt[]qrs52WI�[AI�8WIK^Y[�NjimfOq½IK^
imVKXY[U^�I�[]NrVÀ[]LOl�lm^Y^�VM^YXUIK^�l?[]LWl9nÀVMX�[j� I�q½IKdWi>l��12�IKd �"[�L I�[Un.V'�Olmq@NjX�XYlmqrlmi>[�l��²IKXF[]LWl�8O^�l>Z�l>^�^Yl��
n.V'�Wl>q¨Z�VM^®[�LWl;JMN-#KlmdNÙ�ÚCQ
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n.V'�Wl>q�!�Nr[]L+[]LWlJ8W^�l4Z�lm^�^Yl��´� I�q½IKdWi>ls�¬l>["!�lml>d [�LWl!Hs/8xlH�;I�d � Hs'8¬l��K�Ul>^�^YVM^�X>Q"H$LWl!n.V/�Wlmq
!�Nr[�L ¶>·¶>·�· ä }�� y ��^�l�8O^�lmXYlmdt[]X¯[]LOls#�IKqjfWlÀZ�VM^�VMfW^9X�lmqrlmi4[]l�� i>q½IKXYX�N-TWi¦I�[�NjVMd n.V/�Wlmq©Q�Ü�[]LWl>^�imVMX�[
^]Ic[]NjV?#�IKqrfWlmX°�xl>X�N-�WlmX°[]LWVMXYl�XYLWV:!�d!Njd.H³ID�Wqjl ~ !�lm^Yl�imVKdWX�N-�Wlm^Yl���Q\CCV7!�l�#Klm^�2W[]LWl4s<�WN&�ÀdWVK[°s'Nrlmq-�
�¬l>[�[�lm^�^YlmXYfWqr[�XEIKd � LWl>dWimlD2°IK^�l!dOVK[�8W^YlmXYlmdt[]l���Q,�»[�X�LWVMfOq&�´�¬l´dWVK[�l�� [�L I�[�[�LWlmXYlimVMX�[E^]I�[�NjVMX
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H/I5�Wqjl ~ �\F�F}HCoi�TP"NrX�imqjIKX�XYN-T imI�[]NrVMd�lCI�[]l>X�#}X>QO¶>·¶>·�·
Ô �����°±��¦����� ¡/��«W�$·³�@�����~� ¡/�K«O�$·�·/�/�����~�

Õ �×Ö Õ Ø�Õ �×ÖNÙ�Ú�Û Õ � ÕsÕsÕ Û
Õ �`Ü Õ Ý Ö¦�`Ü Ý ÙsÛ Õ � Ý Ù�Þ�Û
Õ �`Þ Õ Ù�ÞK�`ßsÚsÚ�Û Ö¦�`ÞbÖ Õ Û
Õ �Zà Õ ßsßK�`ÜsÚ�ÙsÛ ÜK�`ßsÜ Õ Û
Õ �`Ú Õ Ú Ý � Õ à|ÖNÛ àt� Ý�Õ Þ�Û
Õ �`ß Õ Ú Õ ��Ù�ß Õ Û Ý ��Ù�Þ	à�Û
Õ ��Ù Õ à�ÜK�`ÞbÖ Õ Û ÖªÜK�`ÜsÜ�ÙsÛ
Õ � Ý�Õ Þ	àt�×Ö Ý ÖNÛ ÖNÙ�� Ø�Õ à�Û
Õ � Ø�Õ ÜsßK��Ù�Ú	à�Û ÜbÖ¦� Ý Þ	à�Û
Õ � Ø Ö ÜsßK� Õ ÚsÞ�Û ÜsÜK�`Ü�Ù¬ÖNÛ
Õ � Ø Ü ÜsÚK�`ÞsÜsÜ�Û ÜsÜK�`Ü�Ù¬ÖNÛ
Õ � Ø Þ Ü	àt�`ÚsßbÖNÛ ÜsÜK�`Ü�Ù¬ÖNÛ
Õ � Ø à ÜsÞK� Ý ß Õ Û ÜsÜK�`Ü�Ù¬ÖNÛ
áAâ×ã�ä å|æAâèçFä|é�ê å4æAâèç�ë�ëAê
Õ � Ø ß ÜsÜK�Zà�Ü�ÙsÛ Ü	àt�Zà�Ú	à�Û
Õ � Ø Ù ÜbÖ¦� ØsÝsÝ Û Ü	àt� ÝsØ ÖNÛ
Õ � ØsÝ ÜbÖ¦�`Ú�Ù Ø Û ÜsÚK�`ÞsÜ Ý Û
Õ � ØsØ Ü Õ � Ø Þsß�Û ÜsßK�`Ü Õ ÖNÛ
Ö¦� ÕsÕ Ü Õ �`ÚsÜsß�Û Ü�Ù�� Ø à Ý Û

H/I5�Wqrlq�'�\F�F'HCo5P"V/�WlmqX��Ù�ÚZäË�/2<¶>·¶>·�· ä } Q y �
ì$�¦���¹íK�8� ¡/��«W�$·³�@�����~� ¡/�K«O�$·�·/�/�����~�
±°�
���
�~���¦Ö ÜsÞK�×ÖªÚ Ý Û ÜsÞK�×Ögàsà�Û
±°�
���
�~����Ü ÜsÚK�×ÖªÞsÜ�Û ÜsßK� ØsÝ à�Û
±°�
���
�~����Þ Ü Ý ��Ù Ø Ü�Û Ü�Ù��`ßsß Õ Û
±°�
���
�~���1à Ü Ý �`ßsß�ÙsÛ ÜsÚK� ÕsÕsÕ Û

IK^Yl´n.V'�Wl>qjNrdWJ5imVMX�[E^]I�[�NjVMX�23IKdA� dWVK[�[]LWl´IKi>[�f IKq°imVMX�[E^]I�[�NjVMX;Z�VM^;[]LWl´lmn��¬l�� �Ol�� XYs}X�[]lmn�QuwFX
n.lmdt[]NrVMdWl��+l¦IK^YqjNrlm^�2@[]LWl´IKi>[�f IKq°imVMX�[]X�V�Z$nÀNrX�i>q½IKXYX�N-TWi¦I�[�NjVMdWX?IK^YlÀfOdWghdWV:!�d fOdh[�Njq�#Ml>^YsRq½I�[�lÀNrd
[]LOl?X�s}XY[]l>n qjNrZ�l�*�i4s'i>qjl�Q
H$LWlDXYlmqrlmi>[�l��!n.V/�Wlmq¬IKd �´Nr[]Xi>q½IKXYX�N-TWi¦I�[�NjVMdÀIKimi>fW^]I�i>s´IKim^YVMX�X°[]LWlFn�fWqr[�N&8Wqrl$^�l>qjl¦I�X�lmXaVKZ�[]LOl
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I5�¬VMfO[³� E IKd � ~|E 2 ^�l>XK8¬lmi>[�N-#KlmqrsKQ
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imqjIKX�XYN-T imI�[]NrVMd n.V'�Wl>qDi¦I�qjN&�O^]I�[�l�� Njd [�LWNjX5XY[�f �Os fOX�NjdOJ [�LWl²NjqjqrfWXY[�^]I�[�l��Z�1�)� ID8 8W^�VMIKi8L12DimIKd
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H$LWNrX�imIKX�l.XY[�f �OsMWX�Wl>dWVK[�l�� IKXqH�����DY�Nrd+#MVMq=#Ml��O� I�[8I5imVKqjqjl>i>[�NjVMd²l�LxVM^�[]Xs3 � � 6 Z�^�VMn&NrdWNr[�N½IKq/^�l�*
qjlmIKX�l>X�V�Z9["!�V q½I�^�JMlV� Nrd �WV:!�X�*{� IKX�l���lmnE�xl�� �Wl�� XYs}XY[�lmn I58 8OqjNjimI�[]NrVMdWXfWXYl��Ó8W^�Nrn´IK^YNjq�s Z�VK^
imfOXY[]VKnÀN-SmNjdOJ?[�LWlDimVKdAT JMfW^�I�[]NrVMd´V�Z1!�Nj^Ylmqjl>X�X°[]lmqrlmi>VMnÀn9fWdWNjimI�[]NrVMdWX\8W^YV'�WfOi>[]X>QH$LWlF["!�VElmn��¬l��/*
�Wl���I58 8WqrNjimI�[]NrVMdWXqW®!�^YNr[�[�lmd�Njd�e³ò»òtY48W^�V:#}N&�Wl�X�NrnÀNrq½IK^aZ�fOdWi>[�NjVMd I�qjNr[�Njl>X�2TIKd ��imVMdt[]IKNjd�imVMn.nÀVKd
X�VKfW^�i>lDimV/�WlKQAH$LOl�nÀIKNjd��WN-Lxlm^YlmdWi>lj�¬l>["!�lmlmd[�LWlmn¼NjX[]LOl�[�s/8xlFVKZ�!�Nj^Ylmqjl>X�X98W^�V/�WfWi4[�[�L I�[®lmIKi8L
X�fA8 8xVK^Y[]X>Q `aVK[]L X�s'X�[]l>nÀX.imVMn�8W^YNjX�l�� VKZ�V:#Klm^ �$~+}>} XYVMfW^�i>l5imV/�Wl�T qjl>XÀI�d � imVMdt[8I�NjdWl�� n.VM^�l
[]LWIKd � �En.NjqrqjNrVMdÀqrNjdWl>X$VKZ/imV/�Wl;l¦IKi8L�Q
o'VKZ\["!aIK^YlENjdWXR8xl>i>[]NrVMd�n.l>[]^YNji>X�!al>^�l¯V>�O[]IKNjdOl����ts�V>�WXYlm^�#'NrdWJ[]LWlEi>VMdAT JKfW^]I�[�NjVMd"n´IKdWIKJMl�*
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8W^YV>�Wqjl>n¼XY[8Ic[]fWXYlmXmQ\��dOZ�VK^�nÀI�[]NrVMdÀXYfWi8L5IKX�2OLWV:! nÀIKdts.[�Njn.lmX�I9X�VKfW^�i>l�T qjl�!aIKX®NjdOXK8¬lmi>[�l���8W^YNjVM^
[]VEX�s}XY[]l>n []l>XY[]X�2 !al>^�l;qjVKJMJMl��´NjdNr[�Xx� I�[]I5� IKXYlKQ�o'VKZ\["!aIK^YlUnÀl4[]^�NrimX®V5�O[8IKNrdWl��^Yl�µ l>i>[�l���I�XK8¬lmi>[�X
VKZAXYVMfW^YimltTWqjlmX�2¬IKd �"i>VMdWXYl�%hfWlmdt[�qrs>2�IÀn.V'�WfOqjlUNjd5[]LONjXCi¦IKXYl9XY[�f �Os�imVKnJ8W^YNjXYl��"V�ZAIÀXYVMfW^YimltTWqjlKQ
P�IKdts�X�VKZ\["!aIK^Yl®nÀl4[]^YNjimX�!�lm^�laimVMqrqjlmi4[]l���[]V�^�lmi>VM^K�9NjdOZ�VM^Yn´Ic[]NjVKd?XYfWi8L¯IKX�2KZ§IKfWq�[/XYl�#Klm^�N�[�s>2tNrdWXK8¬lmi�*
[]NrVMd[]NrnÀlD2 IKd ��n´I~bYVM^���n.NjdOVM^al>^�^�VK^�XmQ9CFV:!�l�#Klm^�2xVMdWq�sIEZ�l�!Q8O^�Njn.Nr[�N-#KlDnÀl4[]^YNjimXB!�lm^Yl�XYlmqjl>i>[�l��
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8W^YV'i>lmX�XYlmX�IK^�l?8W^YlmXYlmdt[]l���Njd,3 � � 6 Q
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H$LWl�ª�§Dh�XYVKZ\["!aIK^�l�n.l>[�^�NrimX�fOX�l���Z�VM^C^�l>qjNjI5�WNjqrNr[�s´nÀV/�WlmqrNjdWJ¯Z�VM^C[]LWNrX�i¦I�X�l�X�[]f �Os"IK^Yl�8W^�l>X�l>dh[�l��



�'�
Njd²H/I5�Wqrl � Q¯H$LWl<8W^�V/�WfWi4[�n.l>[�^�NrimXUfWXYl�� I�^�l¯XY[]I�[]l>nÀl>dh[?n.l>[�^�Nji>XDZ�VM^D[]LOl.XYVMfW^Yiml<T qjl>XmQ¯H$LWl>s
8W^YNjnÀIK^�Nrqrs�Nrd �WNri¦I�[�l��R[�LWl!dhfWn��¬lm^�V�Z�qjNjdOlmX9V�Z�X�VMfW^Yimli>V'�Wls8W^�NrVM^?[�V"[]LOl!imV/�WNjdOJV8WL IKXYl�W©N©Q l�Q-2
IKfO[�VD*�JKlmdWl>^]I�[�l�� imV/�Wl7Y�IKd ��bYfWX�[<�xl4Z�VM^�l!X�s}XY[]l>n []l>XY[�XmQRH$LOlNjdWXR8xl>i>[]NrVMd n.l>[�^�NjiD2°²zÆ�É��92�!aIKX
V>�O[]IKNjdOl��Z�^�VMnÄ8W^�V5�Wqjl>n ^�l�8xVM^�[]NrdWJEXYs}XY[�lmn.XFV�Z/[�LWlU["!aVÀlmn��¬l�� �Ol���I58 8WqrNji¦Ic[]NjVKdWXmQ
eaq½I�X�X�N=T i¦Ic[]NjVKd n.V/�WlmqrXÀI�^�l��Wl�8¬lmdA�Wlmdt[VMd []LOl�i8LWVKX�lmd [�LW^�l>X�LWVKq&�I#KI�qjfWl[]LWI�[´N-�Wlmdt[�N-T l>X

n.V'�WfOqjlmX?IKX?Z§IKfWq�[R*"8O^�VMdWlEVK^�dWV�[�Z§IKfOqr[R*{8W^�VKdWlKQ!H$LOl´nÀIKNjd XY[�Njn�fWqrfWXUZ�VM^;X�l>qjlmi4[]NrdWJ�[�LWl!I58A8W^�VD*
8W^YN½I�[�l¯[�LW^�l>X�LWVKq&�,#�IKqrfWl¯NjXU[]Vk�WfWNrq&��[]LWlÀnÀVKXY[?fWX�l4Z�fWq�IKd �RX�s}XY[]l>n<*»^�l>qjl�#�IKdt[�X�VKZ\["!aIK^Yls%hf IKqrNr[�s
n.V'�Wl>q�8¬VMXYX�N&�OqjlKQ?�»Z[�LWl9[]LO^�lmXYLWVMq-��VKZ°d}fOn��xl>^DVKZZ§IKfWq�[]XFNjX�XYl>[U[�V'V!qrV:!�2�IKqrq/n.V'�OfWqjl>X�nÀI~sk�¬l
imqjIKX�XYN-T l��!IKXZ§IKfWq�[R*{8W^�VMdOl52>!�LWl>^�l¦I�X®NrZ¨Nr[NjX°X�l4[a[�V'V?LWNjJKL12}IKqjqWn.V/�WfWqjl>Xn´I¦s<�¬lFi>q½IKXYX�N-TWl��!I�X�dWV�[
Z§IKfWq�[R*{8W^�VMdOlKQ�H$LWli>VMdWX�N-�Wlm^�I�[]NrVMd VKZ��WN=L¨l>^�l>dh[E[�LW^�l>X�LWVKq&�WX�!aIKXz8 IK^�[EVKZFI��1�)� imq½I�X�X�N=T i¦Ic[]NjVKd
n.V'�Wl>q=*»X�lmdOX�Nr[�N-#}Nr[�s.X�[]f �Os�8¬lm^�Z�VM^�n.l��Z�VM^®[�LWl�H�$�1��i¦IKXYl�X�[]f �'sMQ
o'NrdWiml�� I�[]I�Z�^�VKn7X�f �WXYl�%hfWl>dh[¯^Ylmqrl¦IKXYlmXt!aIKX?dWVK[9I$#KI�Njq½ID�WqjlD2�IKdRNrnJ8 I�^Y[]NjIKq�� Ic[8I5XK8WqrNr[�[�NjdWJ

!aIKX98¬lm^�Z�VM^�n.l��¯VMd¯[]LOlm�WI�[8IUX�l4[°Njd¯VM^K�Olm^A[]V?V>�O[]IKNjd�[�LWl°ª\`WIKd �N`{h�¨�`¦� Ic[8I;X�l>[�XmQ°eaVMdOX�l�%hfWl>dt[]qrs52
[]LOljª\`AIKd �I`�h�¨�`�� I�[8I!XYl>[�X?LWI5�0º } �!IKd � ~+}5~ V5�WX�l>^R#�I�[]NrVMdWX�2�^�lmXR8xl>i>[�N-#Ml>qrsKQ���d²VM^K�Wl>^U[]V5I$#MVMN-�
�WNjIKX�l�� ^�lmXYfWqr[�Xz�WfWl![�V²I�qjfWi8gts XR8WqjN�[$23[�LWlVM^�NrJMNjdWIKq\� I�[8I�X�l>[<!aIKXE^]I�d �WVMn.qrs XK8OqjNr[z� } []NrnÀl>X�2
N¸Q lKQ=2�TWZ\[�s�8 I�Nj^�XUV�Za[]LOl�ª\`I�d �M`�h�¨�`�� I�[]IX�l>[�Xq!�lm^YlÀV5�O[8IKNrdWl��¨Q��n�8WNj^YNjimIKq³X�[]f �WNrlmX?!�lm^�l¯[]LOlmd
8¬lm^YZ�VK^�n.l��5VMd�IKqjq1� } XK8WqrNr[$i>VMn��WNrd I�[]NrVMdWX>Q

ñ +´Ë ÌÍ7Î@»?J=!?J<>ÏjÐ�ÑÒ5;26Ó)Ð´362

ê^�NrVM^�[]VCI5�WV58O[]NrdWJCIm8 I�^Y[]NrimfWqjIK^�XYVKZ\["!®I�^�l°%}fWIKqjN�[�sDimqjIKX�XYN-T imI�[]NrVMdU[]l>i8LWdWN&%hfWlD2KN�[�!aVMfOq&�q�xlJM^Yl¦I�[�qrs
�¬lmdWl�T imNjIKq@[�VIKd�l>n��¬l�� �Wl���XYs}XY[�lmnÛ�Wl�#KlmqjV58WnÀl>dt[D[]lmIKnk2¬NrZ³[]LWl4s"ghdWl�! LOV7! XYlmdWXYNr[]N=#MlEIJ8 IK^�*
[]NrimfWqjIK^Di>q½IKXYX�N-TWi¦I�[�NjVMd�[]l>i8LWdWN-%}fOl´NjXj!�N�[]L ^�l>XK8¬lmi>[?[]V5[]LOlÀi8LWVKX�lmd []LW^YlmXYLWVMq&��#�IKqjfOlKQ��»[�XYLWVMfWq-�
�¬ldWVK[]l�� []L I�[E[�LWl��xl>XY[E[�LW^�l>X�LWVMq-�´#KI�qjfWl!nÀI¦sv�¬l��Wl�8¬lmdA�Wlmdt[ÀVMd []LWl^Yl�%hfWNj^Ylmn.lmdt[]X¯VKZC[]LOl



�>�

H/I5�Wqjlt�'���ZF}HCo�eaqjIKX�XYN-T imI�[]NrVMd5P"V/�WlmqrX��H$LW^YlmX�LOVMq&� �
G´XgO W Y ò
	 ��� ��� � W Y4Q��PY��§GJRoY �sR SdY6Q6�PY
�;G�RTY�¬H�X{R�� �¬H�XNR���� �¬H�XNR�� �¬H�XNR����é � ¾ � � é �.� é���� é �.� ��� � é�� � ����� é�� � �����® é ¾ �  é�� � � � � é�� � � ��� é�! �  _® � é  .� ��� �� é ¾ � � é �.�  é�� é �.� ��� � é �J� �Ré�� é�� � � ���� é ¾ � � é �.�  é�� é �.� ��� � é �J� �Ré�� é�� � � ��� ® ¾ � � é�� �  �� � é�� � ��!�� é�� � � � � ®_®.�  �� �� � ¾ � � é �.� ����� é �.� ��� � é�! �  _® � ® ¾ � é  �� � ¾ �  é  .� ��� � é�� � é�!�� é�� � ����� é�� � é�!��! � ¾ � � é �J� ®_® � é �.� é"é�� é �J� � � � é�! �  _® �� ® ¾ � � é  .�  !�� é�� � !�é�� é�! � ! � � é�� � � ���é·¾ ® ¾ �  � é�� � � ¾�� é  .� ¾���� é  .� �_¾�� é�! � ��!��é"é � ¾ � � é  .� ! � � é  .� ! � � é �.� �Ré�� é ®.� � !��é ®  ¾ � � é �.� ® ��� é  .� !  � é  .� � � � ® é � é � �é�� é ¾ �  � é �J� ¾ � � é �.� ¾  � �.� � ��� é�� � �����é�� é ¾ �  � é  .� !_¾�� é  .� ® ��� é �J� � é�� é�! � ¾  �é  ® ¾ � � é  .� ! � � é �.� ® ��� é �.� ��!�� é�� �  ¾��é � ® ¾ �  � é �.� ®�� � é �.�  ��� é ®.� ��é�� é ®.�  ¾��é � é ¾ �  � é �.� � � � é �.� �  � é�� � ����� ® ¾ � é����é�! é ¾ �  � é �J� ®� � é �.� ¾  � é"é � ��!�� é�� � é�!��é � ® ¾ �  � é�� � ��é�� é�� � é���� é�! � ¾�!�� é�! � ¾  �® ¾ é ¾ �  � é �.� ��� � é  .� ! � � é �.� é ® � é�! � � ® �® é é ¾ �  � é �.�  �� � é  .�  �� � é�� � ��� � é�� � � � �®_® � ¾ � � é �.�  �� � é  .�  �� � é"é � é"é�� ® ¾ � � !��® � é ¾ �  é  .� � é�� é �.� é � � é  .� ��� � é"é � ��� �® � é ¾ �  � é  .� � � � é�� � ¾ � � é  .� ����� ® é � ��� �®� é ¾ � � é �J� ¾ � � é �J� é  � é�� � �Ré�� é�� � ® !��®�� ® ¾ �  é�� � �_® � é�� � �Ré�� é �.� � ��� é  .� � ¾��®��  ¾ � �� é �.� �_¾�� é  .� ����� é ®.� � ��� ® � � ! ® �® ! ® ¾ �  � é  .� ��� � é�� � � ��� é  .�  �� � é�� � �����®�� � ¾ �  � é �.� � � � é�� � é���� ® ¾ � �_¾�� é ®.� � !���_¾ é ¾ �  é �.� ® ��� é  .� � � � é �J� ® ��� é�� � � ¾����é é ¾ �  é �.� ® ��� é  .� � � � ® é � �P® � é�! � ®� �� ® ® ¾ � � é�� � � ¾�� é  .� ¾���� é ®.� ��é�� ®_®.� ¾ � ���� ® ¾ �  � é �.� � é�� é  .� � � � é �.� � é�� é  .� � � ���� ® ¾ � � é  .� �� � é�� � � ¾�� é ®.� � !�� é �.�  ����  é ¾ �  � é �.� ® ��� é �.� � ¾�� é�� � � ¾�� é ®.� ��� �� � é ¾ �  � é�� � � ��� é  .� � ��� é�� � ��!�� é �.� �_¾��� � � ¾ �  � é  .� �� � é  .� � é�� ® ¾ � � é�� é �.� é  ���! ® ¾ � � é  .� �� � é  .� ��� � é�� � ��� � é�� � !����� � é ¾ � � é �.�  �� � é �J� �Ré�� é�! � ��!�� é�� � � ����´¾ � ¾ �  � é �J� � ��� é �.� ��� � é �.� é ® � é ®.� !�!���Ré � ¾ � � é�! � é"é�� é �.� ®� � é�� � ����� é"é � ® ¾��� ®  ¾ �  � é �.� ¾ � � é �.� ®_® � é�! � � � � é�! � !�!����� ® ¾ �  � é  .�  �� � é�� � ��� � é  .� ®_® � é �J� ��� ���� é ¾ �  é  .� ��é�� é  .� ¾ � � é�� � ® ��� é  .� ������   ¾ � � é�� � �� � é  .� ¾ � � é �J� ® ��� é �.� ��� �� � ® ¾ � � é  .� � é�� é  .� ® ��� é  .� ! � � é �.�  � �� � ® ¾ � � é �.� � � � é  .�  �� � é�� � ® é�� é �J� ®�� ���! ® ¾ � � é  .� �� � é  .� ��� � é�� � ��� � é�� � !����� � ® ¾ �  � é�� � ! � � é  .� ® é�� é �J� ����� é·¾ � ® ��� ¾ é ¾ �  � é�� � é  � é  .� ® é�� é  .� ¾ � � é �J� ®�� �¢�¨´RTV
�_�_R ®.� ® ! ¾ �  �� é  .� � é�� é  .�  � � é  .� �� � é �.� � � �GJ�|Q é � �_®�� ¾ � ¾�� � ¾ � �� � ¾ � � ��� ®.� �_® � � � �_¾��



�5n

H/I5�WqjlqºA���ZF}HCo�eaqjIKX�XYN-T imI�[]NrVMd5P"V/�WlmqrX��H$LW^YlmX�LOVMq&� �
G´XgO W Y ò
	 ��� ��� � W Y4Q��PY��§GJRoY �sR SdY6Q6�PY
�;G�RTY�¬H�X{R�� �¬H�XNR���� �¬H�XNR�� �¬H�XNR����é é ¾ � � é  .� é � � é�� � ! � � é  .� ��� � é�� � ��� �® ® ¾ � � é�� � � ��� é�� � � � � é �.� � � � ®_®.� � ���� � ¾ � �  é ®.� �� � é ®.� � ��� é�� � ®�� � é �.� � ® �� ® ¾ � �  é�� � � ¾�� é�� � � ��� é�� � ®�� � ® ¾ � � � � ® ¾ � �  é  .� ! ® � é �.� ¾_¾�� é�� �  é�� é�� � � ���� ® ¾ � �  é�� � � ��� é�� � ® é�� é �.� ¾���� é �.� ® !��� é ¾ � �  é  .� ��!�� é  .�  _® � é�� �  �� � é�� � ��� �! ® ¾ � � é�� � �´¾�� é�� � ®�� � é�� �  �� � é �.� � � �� é ¾ � � é�� �  ��� é�� � � ��� é�� � ! � � é"é � � � �é·¾ é ¾ � � é�� � ®�� � é�� � é ® � é �J� ® ��� é �.� � � �é"é � ¾ � � é �.� ����� é�� � � ��� é  .� é � � é�� � � ���é ® é ¾ � �  é�� � � � � é�� � � � � é�� � �� � é�� � �����é�� � ¾ � �  é �J� �  � é �.� é � � é�� � �_® � é�� � ��!��é�� é ¾ � � é�� � ¾�é�� é�� � ��� � é�! � ��!�� é  .� ��� �é  é ¾ � �  é  .� � � � é�� � ��� � é  .� �P® � é �.� ® !��é � é ¾ � �  é  .� � ��� é  .�  _® � é �.� � � � é�! � é�!��é � é ¾ � � é�� � ��� � é ®.� � ��� é�� � ! � � é�! � é�!��é�! � ¾ � � é �J� ¾ � � é �.�  �� � é ®.� � ��� é�� � � ���é � ® ¾ � �  é"é �  �� � é·¾ � !_¾�� é �.� �  � ® � � � ® �® ¾ ® ¾ � �  é �.� �  � é�� � �_® � é �.� � é�� é  .� � � �® é � ¾ � �  é�� � ��� � é  .� ®�� � é  .� � � � é�� � ¾����®_® é ¾ � � é�� � ��� � é  .� é ® � é �.� !�!�� é�� � �����® � ® ¾ � � é�� � � é�� é�� � ®�� � é�� � !���� é �.�  ���® � ® ¾ � � é�� � ����� é�� � ��� � é �.� ¾���� é�! � � é��®� � ¾ � � é  .� ® ��� é�� �  �� � é ®.� ® ��� é �J� �� �®�� ® ¾ � � é�� �  _® � é�� � �  � é �.� ®�� � ® � � ¾�!��®�� ® ¾ � � é  .� é���� é�� � � � � é"é � ¾���� é�! � �� �® ! � ¾ � � é �.� � ��� é �.�  �� � é�� �  é�� �.� ® ¾��®�� � ¾ � �  é  .�  �� � é  .� ! ® � é �.� �_¾�� é  .� ®�� ��_¾ é ¾ � � é �.� ��� � é  .� � � � é�! � ��� � �J�  �����é � ¾ � �  é�� � !���� é�� � ����� é�� � � !�� é  .� !  �� ® ® ¾ � � é  .� é���� é �.� é � � é�� � ¾ ® � ®_®.� � � ���� ® ¾ � � é�� � � ¾�� é�� � � ��� é�! � ¾���� é�� � ��� ���� é ¾ � � é �.� ��!�� é �J� ¾  � é ®.� ! � � é �J� ������  � ¾ � � é �.� ¾ � � é  .� ¾���� é"é � ����� é"é � ® ���� � é ¾ � � é  .� ® ��� é�� � ��� � é�� � ��� � é  .� ®�� �� � é ¾ � �  é�� � ��!�� é�� � ��� � é  .� ® é�� é�! � �� ���! ® ¾ � � é  .� ��é�� é�� � ����� é�� � � é�� é�� � � ���� � é ¾ � �  é  .� � ® � é  .�  _® � é �.� � � � é�� � ��� ��´¾ é ¾ � � é  .� � � � é�� �  ��� é�� � � !�� é�! � ��!���Ré ® ¾ � �  é �.� é � � é�� � é ® � é�� � � ® � é ®.� � ���� ® � ¾ � �  é�� �  é�� é�� � �  � é �J� � � � ® é � �  ���� ® ¾ � � é �.� ®_® � é�� � � é�� é  .� ��é�� é"é � � é����� é ¾ � � é�� � �_® � é�� � ®�� � é  .� é���� ® ¾ � ��� ��  ® ¾ � � é �.� é � � é �.� �� � é�� � � ® � é�� � é ® �� � � ¾ � � é  .�  ��� é�� � � � � é�� � � � � é �.� ��� �� � é ¾ � � é  .� é � � é  .� ����� é�� � ® ¾�� é�� � � �����! ® ¾ � �  é�� �  é�� é�� � �  � é �.� !���� é ®.� � � �� � � ¾ � � é �.� ��� � é  .� � ¾�� é  .� � é�� é ®.� ®_® � ¾ � ¾ � � é �.� �_¾�� é�� �  ¾�� é�� �  �� � é �.� é � �¢�¨´RTV
�_�_R ®.� é ¾ � � é  .� ¾ � � é�� � � é�� é  .� ¾�!�� é �.� é � �GJ�|Q é � ® � � ¾ � ¾�� � é � é � � é � é  � é � ��� � � � �_® �



�D~

H/I5�Wqjl y ���ZF}HCo�eaqjIKX�XYN-T imI�[]NrVMd5P"V/�WlmqrX��H$LW^YlmX�LOVMq&� n
G´XgO W Y ò
	 ��� ��� � W Y4Q��PY��§GJRoY �sR SdY6Q6�PY
�;G�RTY�¬H�X{R�� �¬H�XNR���� �¬H�XNR�� �¬H�XNR����é ® ¾ � � é  .� é���� é�� � ®�� � é  .� é���� é�� � � ���® � ¾ � � é�� � ! � � é  .� ��� � é�! � ����� é �.� � ¾��� � ¾ � �  é�� � ��� � é�� � � � � é�� � ��� � é �.� é�!��� ® ¾ � �  é�� � ��� � é  .� � é�� é�� � � � � ® ¾ �  �� � � ¾ � �  é�� � � é�� é�� � ����� é�� � ¾ ® � ® � � ® ����  ¾ � � é �.� ¾ ® � é �J� ®�� � é�� �  ��� é�� � ������ � ¾ � �  é �.� ¾ ® � é�� � ®�� � é�� � !���� é �.� �´¾��! � ¾ � �  é �.� �_® � é�� � ®�� � é�� � !���� é �J� � é��� � ¾ � �  é �.� ¾_¾�� é  .� � é�� é  .� ��� � é·¾ � ®�� �é·¾ ® ¾ � �  é ®.� !���� é�� � ! � � é �.� é���� é �J� � � �é"é � ¾ � �  é �J� �� � é �J�  �� � é  .� ®_® � é�� � � � �é ® � ¾ � �  é"é � �P® � é ®.� ¾���� é�� � !���� ®_®.� � � �é�� � ¾ � �  é  .� � ¾�� é �J� � é�� é�� � � é�� �.� ¾ � �é�� � ¾ � � é�� � � !�� é �.� ¾ � � é �.� � ® � é ®.� � ¾��é  ® ¾ � � é  .� ® ��� é  .� ®�� � é  .� ! ® � é �J� � � �é � é ¾ � ®� é �J� ¾ � � é �.�  ��� é �J� ®_® � é �J� !�é��é � � ¾ � � é�� � é�!�� é�� � ! � � é  .� ®� � é �.� ¾  �é�!  ¾ � �  é�� � ® ��� é�� � ®�� � é ®.� � � � ® ¾ � � ¾��é �  ¾ � � é �.� ! � � é�� � ! � � é�� � � !�� é ®.� � ¾��® ¾ é ¾ � � é�� � �_® � é �.� é  � é  .� ®�� � ® ¾ � ¾_¾��® é ® ¾ � �  é �J� ��� � é �.� �Ré�� é  .� � � � é"é � é"é��®_® � ¾ � � é  .� !�!�� é�� � ®�� � é  .� ����� é"é � � ���® � � ¾ � �  é �.� ��� � é�� � � ��� é �J� � � � é�! � é�!��® � � ¾ � � é�� �  _® � é�� � � � � é �.� ��� � é �.� é�!��®� � ¾ � � é�� � ��� � é  .� � é�� é�� � ��� � ® ¾ �  �� �®�� � ¾ � � é  .� � ��� é�� �  ��� é  .� � ��� ® ¾ � � ¾��®�� é ¾ � � é  .� é � � é�� � !���� é�� � ®� � ® ¾ � !����® !  ¾ � � é�! � ��� � é �J� ®�� � é �.� ¾ ® � �J� � � �®�� � ¾ � � é �J� ®�� � é �.� �_¾�� é  .� � ��� �.� ® ����_¾  ¾ � � é  .� � ® � é�� � ®�� � é�� � ® ��� é �J�  �� ���é � ¾ � � é  .� ����� é�� � ®�� � é  .� é ® � é"é � ��� �� ® � ¾ � �  é  .� é���� é  .� ��� � é�� �  ��� é �.� �´¾����� é ¾ � ®� é  .� � ��� é �.�  ��� é�! � ��� � é�� � ��������  ¾ � �  é  .� � ¾�� é  .� ��� � é·¾ � �� � é �.� � ¾���  ® ¾ � � é �J� é � � é �.� ¾���� é�� � � ��� é�� � � � �� � � ¾ � �  é�� � ����� é�� � ! ® � é"é � ® é�� é �.� ®�� �� � ® ¾ � �  é  .� � !�� é�� � � ��� é  .� ! ® � é�! � !������!  ¾ � �  é  .� � ��� é  .� � é�� é�� �  ��� é�! � ������ � � ¾ � � é �J� !���� é  .� ��� � é�! � � ��� �.� ¾ � ��´¾ � ¾ � �  é �.� ¾ ® � é  .� ¾���� é ®.� ��� � é�� � ������Ré � ¾ � �  é �J� � � � é�! � ��� � é�� � ��� � ® é � ® é��� ® ® ¾ � �  é�� � ¾�!�� é�� � � ��� é  .� � � � ®� .� ��� ���� � ¾ � � é �.� �_® � é�� � ®�� � é  .� � ��� é�� � � ������ ® ¾ � �  é�� � ��� � é�� �  ¾�� é�� � ¾���� é  .� � ����  � ¾ � �  é�� � !�!�� é  .�  �� � é ®.� � !�� é �.� �_® �� � � ¾ � �  é�! � ��!�� é �.� � é�� é  .� !�!�� é�� � ¾ � �� � � ¾ � � é�� � é���� é  .� ����� é  .� ®� � é"é � é"é����! é ¾ � ®� é �J� ��� � é �.�  ��� ® ¾ � ��!�� é �J� � é��� � � ¾ � � é  .� � � � é�� � !���� é�� �  � � ®_®.� ®_® � ¾  ¾ � � é �.� � ��� é�� � ¾ � � é  .� ��� � é�! � ¾ � �¢�¨´RTV
�_�_R � � é � ¾ � � � é  .� �� � é  .� ® !�� é  .� ¾�!�� é �.�  � �GJ�|Q é � ® ¾�é ¾ � ¾  � é � � � � é � �_¾�� é � !���� � � ® é��



� �

H³ID�Wqjl �:} ���ZF'HCo"eaqjIKX�XYN-T imI�[]NrVMd5P"V/�WlmqrX
¡�t���
���t����� "�����ì$�¦���¹íK�8� ¡x�
���jì$�¦���¹íK�8� ¾ �~�8�Y� � �

¡/��«W�$· ¡/��«W�®·�· ¡/��«W�$· ¡/��«W�$·�· # Ú ¶>·¶>·®·
Ö ÖªÚK� Ø ÖNÛ ÖªÚK�`ÚsÚ�Û ÖªÚK��Ù�Ú�Û ÖªßK�`Þ�ÙsÛ ÜK�`Ü Ý Õ �`Ú�Ù
Ü ÖªÚK� Õ�Ø Û Ögàt��Ù¬ÖNÛ ÖªÚK� Õ�Ý Û ÖªßK�×Ö Ø Û ÜK�×Ö Õ Õ �Zà Õ
Þ ÖªÚK�`ßsÚ�Û ÖªÚK�`Ü Ý Û ÖªÚK� Õ�Ý Û ÖªßK�`ÚsÚ�Û ÞK�×Öªß Õ �`Þ�Ù

^�l>XK8¬lmi4[]N-#KlÀX�s}XY[]l>n�QÀH$LWl<H�$�1�´i¦IKXYl.X�[]f �'s²imVMn�8W^�NrX�l��+VKZ°[]LO^�lml.imqjIKX�XYN-T imI�[]NrVMd�l�@'8¬lm^YNjn.lmdt[]X�2
l¦I�i8Lu!�Nr[�L�IJ�ON-Lxlm^�l>dt[F[�LW^�l>X�LWVMq-�u#�IKqjfOl?Z�VM^�n.V'�OfWqjl;imqjIKX�XYN-T imI�[]NrVMd�Qx�»ZAIÀn.V'�WfOqjl;L I5��dhfWnE�xl>^
VKZ�Z§IKfWq�[]X�2 �WNjXYimV:#Ml>^�l��k�WfO^�NjdOJ.X�s}XY[]l>n=[]l>XY[�X�2TJM^�lmI�[]l>^a[]LWIKd5VM^$l�%hf IKq�[�V�[]LWlD[�LW^�l>X�LWVKq&��#�IKqjfWlD2WNr[
!aIKX3imqjIKX�XYN-T l��¯IKX/Z§I�fWqr[�*"8W^YVMdWlKQ@H$LWl®[�LW^�l>X�LWVMq-�E#�IKqjfOlmX³i>VMdWXYN&�Wl>^�l��EZ�VM^@[]LWl9H�$�1��imIKX�l®X�[]f �'sEIK^Yl
$ H$LW^YlmX�LOVMq&� � �3dhfWn��¬lm^$V�Z@Z§I�fWqr[�X�ä � 'H$LW^�l>X�LWVKq&� � �3dhfWn��¬lm^$VKZ@Z§IKfWq�[]Xxä �  I�d �H$LW^�l>X�LWVKq&�
n �AdhfWn��¬lm^�VKZ@Z§IKfWq�[]Xmä n Q
o'NrnÀNrq½IK^D[�V"[]LWlH�/�����!i¦IKXYl!XY[�f �Os>2AZ�VM^�l¦IKi8L´Ù�ÚÒ#�IKqrfWl52/[]LWl!i>VMXY[9^]I�[�NjV 2V¶>·¶>·�· 2�!®IKX�#�IK^YNjl��

!�Nr[�L��WN-Lxlm^Ylmdt[�#KI�qjfWl>XmQ�o'fWi8L�imq½I�X�X�N=T i¦Ic[]NjVKdnÀV/�WlmqrXx!al>^�lq�WfWNrqr[®Z�VM^�I�qjq¨[�LW^�l>l;[�LW^�l>X�LWVKq&��#KI�qjfWl>X
qjNrXY[�l���I5�¬V7#KlKQ�P"VM^YlmV:#Ml>^�2 Z�VM^�l¦IKi8L5[]LO^�lmXYLWVMq-�N#�IKqrfWl52Wl�@'8xl>^�Njn.lmdt[�Xm!�N�[]L��WN-Lxlm^Ylmdt[mÙ�Ú I�d � ¶>·¶>·�·
!�lm^�lz8¬lm^�Z�VM^�n.l���Z�VM^UIKqrq@V�ZA[]LWl�� } � I�[8IÀXK8WqrNr[]X>Q?P VM^�lmIKi8L�8 IKNr^�VKZA[�LWlETW[;I�d ��[]l>XY[?� Ic[8I!X�l4[]X�2
I¯nÀV/�Wlmq1!�N�[]L�I.JKV'V/��� IKq½I�dWiml��¬l>["!�lmlmd�[�LWl?H°s/8¬lt�$I�d ��Hs/8xlt�K�®l>^�^YVM^�X�NjX�XYlmqjl>i>[�l��12xIKd ��Nr[�X
Ù�Ú IKd � ¶ ·¶ ·®· IK^�lU^Ylmi>VM^K�Wl���Q
H/I5�Wqjl>X��'2iºA2�I�d � y �WNrXK8WqjI~s[�LWl�n.V'�Olmq�8 IK^]I�nÀl4[]lm^YXDIKdA��nÀNrX�i>q½IKXYX�N-TWi¦I�[�NjVMd�lm^Y^�VM^YXDVKZA[]LOl

X�l>qjl>i>[]l��+n.V/�Wlmq³Z�VK^Dl¦IKi8L0� I�[]IXK8WqrNr[¦Q?H$LWl¯n.NjX�i>q½IKXYX�N=T i¦I�[�NjVMd"lm^�^YVM^U^]Ic[]lmXDZ�VK^D[]LWl�TW[q� Ic[8I!X�l4[
IK^YlV� IKXYl�� VMd im^YVMX�X�*{#�IKqjN-� I�[�NjVMd ^�lmXYfWqr[�XV>�O[]IKNjdWl����WfW^YNjdWJ [�LWl�nÀV/�Wl>q³�WfONjq&�ONjdWJv8O^�V}imlmXYXmQÒ�»[
i¦I�dG�¬l5V>�WXYlm^R#Kl�� []L I�[¯nÀIKdts n.V/�WlmqrXE!�Nr[�LGÙ�Úîä � JtI$#KlN�¬lmX�[.^�lmXYfWqr[�X�2°N¸Q lKQ=2JMV'V/�´� IKqjIKdWi>l



�5�
VKZ�lm^Y^�VM^U^�I�[]l>XmQ¯H$LWNjX;Nrd �WNjimI�[]l>XD[]L Ic[?!�Nr[]LONjd�[]LWl¯imIKX�l¯qjN-�W^]I�^Ys>2x[]LWl>^�lz!al>^�l.X�l�#Mlm^�IKq°JM^�VMfA8WXUVKZ
i¦I�X�lmXD[�L I�[�imVMdt[8I�NjdWl���[]LWl�X]IKn.l�l�@OIKi4[j#�IKqjfOlmX�V�Z°IKqjq�T #Ml9VKZA[]LWl9Njd �Wl�8xl>d �Wl>dh[?#�IK^YN½I5�OqjlmXCfWXYl��
�WfW^YNjdWJ;n.V'�OlmqjNrdWJWQ�w�X°IU^�l>X�fWq�[$2}IUimqjIKX�XYN-T imI�[]NrVMdEn´Ic[]i8L¯NjX�8¬lm^�Z�lmi>[°Nrd¯[�LWNjXAimIKX�l�Q°o'fWi8LÀI?8xl>^YZ�lmi4[
imqjIKX�XYN-T imI�[]NrVMd NjX.fWdWN&%hfWl5[]Vv�1�i��2®IKd � Z�fW^�[]LWl>^�#�IKqrN&� Ic[]lmX.Nr[�X.I�[�[�^]IKi4[]N-#KlmdWl>X�XI�X´IRn.V/�WlmqrNjdWJ
[]l>i8LWdWN-%}fOl?Z�VM^$l>n��¬l�� �Wl��"X�s'X�[]l>nÀX>Q
o'l>qjlmi4[]NrdWJ![]LWlE�xl>XY[;n.V'�Wl>q4W®� IKXYl�� VMd�� IKqjIKdWiml9IKd �²lm^Y^�VM^�^]I�[�lmX�Y$VMfO[UVKZ[�LWlmXYl�� } IKXD[]LOl

T d I�q�imqjIKX�XYN-T imI�[]NrVMd!n.V'�Wl>q�nÀI~sÀdWVK[��¬l;I58 8O^�V>8W^YN½I�[�l52'�xl>i¦IKfWXYlU[]LWl;IKXYX�V}imNjI�[]l��N�WI�[8IEXK8OqjNr[an´I¦s
�¬lz�WN½IKXYl���Q9eaVMn�8WfO[�NjdWJ´[�LWl¯I$#Ml>^]IKJMl�#�IKqrfWlmX;I�im^�VKX�X;IKqrq/XR8WqjN�[]XDJMN=#Ml>X;I!nÀVM^Yl9^Yl¦IKqrNjXY[�Njit8WNji4[]fW^Yl
VKZ®[�LWl�8xl>^YZ�VM^Yn´IKdOiml.VKZ®[]LOl´n.V'�Wl>qjNrdWJ[]lmi8LOdWN&%hfWl�Q�H$LWl´I$#Mlm^�IKJMl�#KI�qjfWl>X�VKZxÙ�Ú IKd � ¶>·¶ ·®· I�d �
[]LOlmNj^X�[8IKd �WIK^K�H�Ol�#}N½I�[�NjVMdkW¸ID� �W^�l�#}N½I�[�l��!I�X®o'H��tY³V:#Ml>^�[]LOlj� } � I�[]I?XR8WqjN�[]XNjX°8W^�l>X�l>dh[�l��5I�[°[]LOl
�¬VK[�[�VMn VKZH³ID�Wqjl>X?�'2pºA2�IKdA� y QDH$LWl>X�l�#�IKqjfOlmXDI�qjVMdWJ�!�Nr[�L"[]LWl�I:#Klm^�IKJMl�Hs/8xlz�CIKd �"H°s/8¬lz�K�
lm^Y^�VM^YX$Z�VM^®[]LWl?TW[FIKdA�5[�lmX�[�� Ic[8IEX�l4[]XCIK^�l;XYfWnÀnÀIK^YN&Sml��5NjdH/I5�Wqjl �:} Q

P VM^�lmIKi8L�VKZA[�LWl9^YlmXK8¬lmi4[]N=#Ml�[]LO^�lmXYLWVMq-�u#�IKqjfWl>X�2xVMfW^�l>nJ8ONj^�Nri¦IKq�T dA�WNjdWJKX�X�fOJMJMlmX�[D[]LWI�[D[]LOl
Hs'8¬lz��IKd �"H°s/8¬lz�K�$lm^Y^�VM^YXDVKZ3[�LWlETW[DIKd ��[�lmXY[j� I�[8I.X�l4[]Xj!�lm^�lE%}fONr[]l�X�NrnÀNrq½IK^�2 N¸Q lKQ=2i#Ml>^Ys�qjV:!
V:#Ml>^RTW[Y[]NjdOJWQ�w�qrX�V 2}I?^�lmqjI�[]N=#Ml>qrs�XYn´I�qjqWdhfWn��¬lm^°VKZ¨i¦IKXYlmX9!�lm^Yl�dWl>l��Wl��´[]V?imqjIKX�XYNrZ\s¯n.V'�OfWqjl>XmQ�P VM^
l�@OIKn�8Wqrl52AIKd I:#Klm^�IKJMl!VKZ � Q �:} i¦IKXYlmX�!�lm^Yl!dWlml��Wl��´!�LWl>d []LWlÀ[]LW^YlmX�LOVMq&�O#�IKqrfWlJ!aIKX � Z§IKfWqr[�XmQ
H$LhfWX�2�Z�VK^F[]LOlEH�����¯imIKX�l9XY[]fA�Os�I5�¬VMfO[ � []V ~ i¦IKXYlmX<W§VMfO[DV�Z°º } �.imIKX�l>XUNjd"[�LWl9qrN&�W^�IK^Ys¦Yan´I¦s
�¬l?^Yl�%hfWNr^�l��5[]V¯N-�Wlmdt[]N�Z\sIKd�fWdWi>q½IKXYX�N=T l��5n.V'�WfOqjlKQ
o'NrnÀNrq½IK^�[�VR[]LWl��.�$�1��imIKX�l�X�[]f �'s>2�[]LWl��p�i��imqjIKX�XYN-T imI�[]NrVMd n.V'�OlmqjX¯Z�VM^.[]LWlVs�$����i¦IKXYl

XY[�f �Osk�Wlmn.VMdWX�[]^�I�[]l���JMV}V'��nÀV/�Wlmq�X�[8I5�WNrqjN�[�sH!�Nr[�L�IKqrnÀVMX�[CdWV!V:#Ml>^�*{TO[�[]NrdWJWQ³P VM^Fl�@OIKnJ8Oqjl52T[]LOl
�WN=L¨l>^�lmdOimlj�¬l>["!�lml>d5[�LWlDHs/8xlj�°IKdA�!H°s/8¬l?�K�Al>^�^�VK^�XaV�Z�[]LWl�TO[$IKd �À[]lmX�[B� I�[]I9X�l4[]X?W§H$LW^�l>X�LWVKq&�
� Y4!al>^�lEI58A8W^�V$@'NjnÀI�[]l>qrs } Q �bE IKdA� } Q¤� E 2¬^�l>XK8¬lmi4[]N-#Klmq�sMQ?P fW^�[]LWl>^�n.VM^�lD2i�Wl>XK8WN�[]l?[]LWl��ON-Lxlm^�l>dt[
[]LO^�lmXYLWVMq-�<#�IKqrfWlmXAi>VMdWXYN&�Wl>^�l��p2h[�LWl�imqjIKX�XYN-T imI�[]NrVMdEIKi>imfW^�IKi>s¯VKZT[�LWl�H�$���³�1�i�5n.V'�Wl>q'!�lm^Yl�#Klm^�s
X�NrnÀNrq½IK^>QUH$LWNjX�Njd �WNri¦I�[�lmXD[�L I�[;I��1�)� i>q½IKXYX�N=T i¦I�[�NjVMd"nÀV/�Wlmq/n´I¦s"dWVK[?�¬l�[]V}VX�l>dWX�N�[]N-#Kl�[]V[]LOl



� �
[]LO^�lmXYLWVMq-�N#�IKqrfWlUX�l>qjlmi4[]l��k�WfO^�NjdOJ.n.V/�Wlmq�imIKqjN-�W^]Ic[]NjVKd�Q

% ÇÄ�����m¿$��Å������

l�lmqjNjI5�WNrqjNr[�s�VKZ�l>n��xl�� �Wl�� XYs}XY[�lmn.XEX�fWi8L I�X�[]l>qjl>imVMn.n�fWdWNri¦I�[�NjVMdOX?X�s}XY[]l>nÀXE�WlmnÀIKd �WX�fO[]n.VMX�[
X�i>^�fO[�Njdts>2¦�¬lmimIKfWXYl?X�s}XY[]l>n Z§IKNjqrfW^�l>XanÀI¦s!L I$#Ml;XYl�#Ml>^�l�IKd �5X�VKnÀl4[]Njn.lmXal�#Ml>d"imI�[8IKX�[]^YV>8WLWNriDimVMd/*
X�l�%hfWlmdWi>lmX>Qxl�lmi>[�NrZ\s}NjdOJE8W^YV>�Wqjl>nÀX�I�[a^�lmn.VK[�lFXYNr[]l>XaimIKd��xlFl�@'L IKfOXY[]N=#MlDVKdH�xV�[]L!n.VMdWl4[8IK^�s´I�d �
LhfWnÀIKd9^YlmX�VKfW^�i>lmX³V�ZO[]LOl�l>n��xl�� �Wl���XYs}XY[�lmnN( X/VM^�JMIKdWN&SmI�[]NrVMd�Q/o'VKZ\["!aIK^Yl�l>dWJMNjdOlmlm^YNjdWJ�[]l>i8LWdWN-%}fOlmX
Z�VM^�lmnE�xl�� �Wl���XYs}XY[�lmn.X�n�fOXY[C^�l�µ lmi4[F[�LWl�dOlml��OXFVKZ/[]LWl?V>8¬lm^�I�[]NrVMd IKqxlmd+#}Nj^�VKdWnÀl>dt[$2¬IKd �N�WlmXYNj^�*
I5�Wq�sH�¬l;imVMn�8 I�[�N&�Wqrl³!�Nr[�L�[�LWl;l�#KVMqjfO[�NjVMdV�Z/[�LWl;X�VKZ\["!aIK^�l?V:#Ml>^FXYf �WX�l�%hfWlmdt[DX�s}XY[]l>n ^�lmqrl¦IKXYlmX>Q
o'VKZ\["!aIK^Ylk%hf IKqrNr[�sRnÀV/�WlmqrNjdWJ�[]V}VMqjX�[�L I�[ÀIKN&� Nrd Z�V}imfOX�X�NrdWJ Njn�8W^�V:#Ml>nÀl>dt[¯l�LxVM^Y[�XÀVMd []LOl

LWNrJML'*�^YNjXYg�XYs}XY[�lmn nÀV/�WfWqrlmX�2himIKdH�¬l³#�IKqjfWI5�Wqjl�Nrd´^�l>qjNjI5�WNjqrNr[�s�lmX�[]NjnÀI�[�NjVMd.IKd �s%}fWIKqjN�[�s¯imVMdt[]^YVMqTVKZ
lmnE�xl�� �Wl��RXYs}XY[�lmn.XmQ5H$LWNjX?NjX��¬lmimIKfWX�lD23X�VKnÀl�%hf IKqjN�[�s�Njn�8W^YV7#Klmn.lmdt[]X�IK^YlÀXYV"l�@'8¬lmdWXYN-#Kl´[]L Ic[
Nr[FNjXCdWVK[³8W^�IKi>[�Nji¦I�qjqrs´Z�l¦IKXYN&�Wqrl;[�VI58 8Oqrs[]LOlmn2[]V´IKqjq�n.V'�WfOqjlmX>Q$H³I�^�JMl4[]NjdOJ´X�fOi8L�Njn�8W^�V:#Ml>nÀl>dt[
[]l>i8LWdWN-%}fOlmX.NjX.IKd l�Lxlmi4[]N-#KlN!aI¦s []V²^�l��WfWi>l�[�LWl5qjNjg�lmqrNjLWV}V'�+VKZCZ§IKfWqr[�Xz�WNjXYimV:#Ml>^�l��U�WfW^YNjdWJ²V>8'*
lm^�I�[]NrVMdWX>Qsw X�VKZ\["!aIK^�l�%hf IKqrNr[�s�i>q½IKXYX�N-TWi¦I�[�NjVMd²n.V'�Wl>qAi¦IKd,�xl.fWXYl��+[�Vu�Wl4[]l>i>[?[]LWl¯Z§IKfWq�[R*"8O^�VMdWl
n.V'�WfOqjlmX.l¦I�^�qrs Nrd [�LWlmNr^´qjN�Z�l�*»i>s}imqrl52�[�LWlm^Yl��ts Z§I�imNjqrNr[]I�[]NrdWJ"Z�V}imfWXYl�� imVKXY[R*»l�Lxlmi4[]N-#KlV%hf IKqrNr[�s lmd/*
L IKdOimlmn.lmdt[FIKi4[]N-#}N�[]Njl>X�[�V¯[�LWlULWNrJML'*�^YNjXYgÀI�^�l¦I�XmQ\�n��xl�� �Wl���X�s'X�[]l>nÀX�i¦I�dN�¬lmdOl�TW[CJM^Yl¦I�[�qrs.Z�^�VMn
X�fOi8L+i>q½IKXYX�N-TWi¦I�[�NjVMd�n.V/�WlmqrX�2�N�Z°IKd IKimi>fW^]I�[�l¯IKd ��X�[8I5�WqrlEnÀV/�Wl>qjNjdOJÀ[]l>i8LWdWN-%}fOl.NrXDfWXYl���Z�VM^D[]LOl
8WfW^R8xVKX�lKQ

��d"[�LWNjX�8 I58¬lm^�2)!�l9l�@OIKnÀNrdWl���[]LWl?l�Lxlmi4[]N=#MlmdOlmX�XUV�ZIu¢£]D¨�h�b�¥£]D¨�h£ÌsdKh£]D¨�fDg¦ ¡g'¯?I58 8W^YVtIKi8L�Z�VK^
i¦I�qjN&�O^]I�[�NjdWJEXYVKZ\["!®I�^�lq%}fWIKqjN�[�simqjIKX�XYN-T imI�[]NrVMd5nÀV/�WlmqrXmQ°H/VÀNjqrqjfWX�[]^]Ic[]l�[�LWNjX�2T["!�V´qjIK^�JKl�*�XYi¦IKqrlUi¦IKXYl
XY[�f �WNrlmX$VKZ�l>n��xl�� �Wl���XYVKZ\["!®I�^�lUXYs}X�[]lmn.Xx!�lm^�l;fWXYl���QH$LWljTW^�XY[�X�[]f �'s>2 I�qrlmJtIKi4sÀ[�lmqrlmimVKnÀn�fOdWN=*
i¦Ic[]NjVKdWXaX�s'X�[]l>nk2WNrd+#MVMq=#Ml��´nÀlmIKX�fW^Ylmn.lmdt[�IKdA�´Z§IKfWq�[4� Ic[8I9V:#Ml>^$n�fWq�[]N&8Oqjl$XYs}X�[]lmn ^�l>qjl¦I�X�lmX>QH$LWl



� º
X�l>imVMdA�"XY[�f �Os5i>VMdWX�NrXY[�l���VKZ;�WI�[8I�Z�^�VKn=["!aV<!�Nj^YlmqrlmX�X$[�lmqjl>imVMn.n�fWdONji¦Ic[]NjVKdWXaX�s'X�[]l>nÀX>Q
H$LWl�TW^�XY[®i¦IKXYlDXY[�f �OsÀNjqjqrfWXY[�^]I�[�l��.[]L I�[�[]LWlj�1�i��n.V/�Wlmq)�WlmXYNjJMdOl��!Nrd´[]LWNrX48 ID8xl>^aNjdA�WNjimI�[]l��

JMV}V'��n.V'�Wl>q�XY[]I5�WNjqrNr[�s!IKim^YVMX�XC[]LWl?XYs}XY[�lmnp^�l>qjl¦I�X�lmX>Q$H$LWl9i>q½IKXYX�N=T i¦I�[�NjVMd�n.V'�Wl>q�n´I¦s��¬l�fOX�l>Z�fOq
Z�VM^�XYVKZ\["!®I�^�l°lmdWJMNrdWlml>^�NrdWJ�VKZON�[]X�X�fA�WX�l�%}fOlmdt[3X�s'X�[]l>n ^Ylmqrl¦IKXYlmX/IKX�[]LWllmnE�xl�� �Wl���XYs}XY[�lmn�l�#MVMq=#MlmX>Q
�DlmXR8WNr[�lD[]LWlUfOX�l;VKZ ~.� X�VKZ\["!aIK^Yl?n.l>[�^�NrimX$IKX$Nrd �Wl�8xl>d �Wlmdt[�#�IK^�NjI5�WqrlmX�2'nÀV/�Wl>q¨i¦I�qjN&�O^]I�[�NjVMdÀfWX�NrdWJ
[]LOlNjqjqrfWXY[�^]I�[�l��G�1�)� imq½I�X�X�N=T i¦Ic[]NjVKd []lmi8LOdWN&%hfWl�!aIKX¯^�lmqjI�[]N=#Ml>qrs Z§IKXY[�lm^.IKd � l¦I�X�Njl>^�[]L I�d V�[]LWl>^
imqjIKX�XYN-T imI�[]NrVMdn.l>[]LOV'�WXt3 y 2 �$~D6 Q
H$LWl!XYlmi>VMd � imIKX�l!X�[]f �'s Z�fO^Y[]LOlm^t#�IKqrN&� Ic[]l��²[]LOl´l�Lxlmi4[]N=#MlmdOlmX�XEV�ZB�WfWNrq&�WNrdWJ5imq½I�X�X�N=T i¦Ic[]NjVKd

n.V'�Wl>qjXEfWXYNjdWJ²[]LOlV�1�)� [�lmi8LWdWN-%hfWl"NrqjqjfOXY[]^�I�[]l���QGP fW^Y[�LWlm^.nÀVK^�l52�Nr[z!aIKX��Wlmn.VMdWX�[]^]Ic[]l�� []L Ic[
[]LOls�p�i� i>q½IKXYX�N=T i¦I�[�NjVMd²n.V'�Olmq;!aIKX?^�V>�WfOXY[q!�Nr[]L²^YlmXK8¬lmi4[9[�V5[�LWl.i8LWVMX�l>dRZ§IKfWq�[R*{8W^�VMdOl9[]LW^YlmXYL'*
VMq-�0#�IKqrfWlKQ!H$LOl´JMV}V'�²i>q½IKXYX�N-TWi¦I�[�NjVMd+IKimi>fW^]I�i>s V>�O[]IKNjdWl�� Z�VK^?[�LWNjX;i¦I�X�l´X�[]f �'s>23XYfWJMJMl>XY[]X?[]L Ic[
!�Nr[�L �1�)��VMdWl"imIKd V>�O[]IKNjd fWX�l4Z�fWq�XYVKZ\["!aIK^�lV%hf I�qjNr[�s n.V'�OlmqjX��ts fOX�NjdOJ I+Z�l�!½W§NjdWl�@A8¬lmdOX�N-#Kl
[]V"V>�O[8I�NjdiY�X�VKZ\["!aIK^Yl!nÀl4[]^YNjimX>Q"H$LWl´X�f �WXYl�%hfWl>dh[.X�s'X�[]l>n ^�l>qjlmIKX�lÀVKZ$[]LWl´lmn��¬l�� �Ol�� X�V�Z\["!®IK^Yl
Z�VM^D[�LWl<H�$���¯i¦IKXYl¯XY[]fA�Os²NjXUi>fW^�^Ylmdt[]q�s�fWd �Wl>^��Wl�#KlmqjV58WnÀl>dt[¦QJÜDfW^UimfW^Y^�l>dh[9IKd ��Z�fO[�fW^�lz!�VM^�g
!�Njqrq¨Nrd.#KVMq-#Kl?� I�[]I¯i>VMqjqrlmi4[]NjVKd!l�LxVM^Y[�X®Z�VM^®XYVKZ\["!®I�^�l?nÀlmIKX�fW^Ylmn.lmdt[CIKd �Z§IKfOqr[B� Ic[8I�VKZ@[]LWlUdOl�!�qrs
�Wl�#MlmqrV>8¬l�����fA8i� Ic[]l���n.V/�WfWqjl>XmQCH$LWlz�p�i� imqjIKX�XYN-T imI�[]NrVMd�nÀV/�Wlmq@i¦I�qjN&�O^]I�[�l���Njd"VKfW^�s�$����i¦IKXYl
XY[�f �OsI!�Njqrqx�¬lN#�IKqrN&� I�[�l�� fWXYNjdWJ²[]LWlN� I�[]I i>VMqjqrlmi4[]l�� Z�VM^E[]LWl�X�l>imVMdA� ^�l>qjl¦I�X�lKQ H$LWl"l�L¨l>i>[ÀVKZ
XYs}X�[]lmn l�#MVMqrfO[]NrVMdVMd5[]LWl;imqjIKX�XYN-T imI�[]NrVMdn.V'�Wl>qp!�Njqrqp�¬l;Njd+#Ml>XY[]NrJtI�[�l��5Z�fW^Y[�LWlm^>Q
H$LWlCIKi8LWNrl�#Kl��ÀIKimi>fW^]IKi4s¯IKd �¯X�[8I5�WNrqjN�[�s�V�Zx[�LWlm�1�i�5imqjIKX�XYN-T imI�[]NrVMd�n.V'�OlmqjX/Z�VM^³[]LOl®["!aV?i¦IKXYl

XY[�f �WNrlmX?!aVKfWq&�0�xl<�¬lmdWl�T imNjIKq3[]VN�Wl�#MlmqrV>8¬lm^�X?VKZaIKd lmn��¬l�� �Ol��RX�s}XY[]l>nk2@lmXR8xl>imNjIKqjq�s�[�LWVMX�l.VKZaI
[]l>qjl>imVMn.n�fWdWNri¦I�[�NjVMdOX3XYs}XY[�lmn�Q\PTIKfWqr[�*"8W^YVMdWl®n.V/�WfWqjl>XAVKZ¨[�LWl�XYs}XY[�lmn !�VMfWq&���¬lCN-�Wlmdt[�N-T l��J8W^YNjVM^
[]VUX�s}XY[]l>n [�lmXY[�NjdWJA2hIKd �z�Wl�#MlmqrV>8¬lm^�XAi>VMfWq-�9[]LWl>dEZ�V'i>fWX3imVKXY[R*»l�Lxlmi4[]N-#Kl$l�LxVM^Y[�X3VMd�[�LWVMX�l$n.V/�WfWqjl>XmQ
eaVMdWXYl�%hfWl>dh[�qrs52AIKqjn.VMX�[;IKqjqAXYVKZ\["!aIK^�l¯Z§IKfWq�[]XUVKZ�[]LWl.lmn��¬l��A�Wl��+XYs}XY[�lmn n´I¦s��¬l��Wl>[�lmi>[�l�� I�d �
^�l>i>[�N-T l��u8W^YNjVM^$[]V.XYs}X�[]lmnpV>8¬lm^�I�[]NrVMdWXmQ4P fO[]fW^Yl�^YlmXYl¦IK^Yi8L�n´I¦s5i>VMdWiml>dt[]^]Ic[]l9VKd"l�@'8 I�d �WNjdOJÀ[]LOl



�5y
fWXYl?V�Z@[�LWlUNjqrqjfWX�[]^�I�[]l����1�i�²I58A8W^�VtI�i8L5Z�VK^®l�Lxlmi4[]N-#Kl;X�VKZ\["!aIK^�l;l>dWJMNjdOlmlm^YNjdWJEV�Z/V�[]LWl>^$lmn��¬l�� �Ol��
XYs}X�[]lmn.XmQ

¼ �'&��V�)( ¿�Æj�VÀ�% Æj���Å
�+lÀ[]LWIKdWg+*MVMLWdvê/Q;CCf �Wl�8xVMLOq�2;�+lmd �Olmqjq9��Q,*MVMdWl>X�IKd �+[]LWl�À©��À)�>���|Á []l¦I�n Z�VK^�i>VMqjqrlmi>[�NjdWJ
[]LOlÀdWl>iml>X�X]I�^Ys+i¦IKXYl�*�X�[]f �'s,�WI�[8I,W��.�$���DY8Q��RlÀIKqrX�V5[]L IKdOg²P"Nji8LWl>qjqrlJF�Nrn7IKd �OF�Nrd � INF�Njn Z�VK^
[]LOlmNj^<� Ic[8I�imVMqrqjl>i>[]NrVMd l�LxVM^Y[�XNWXH�����DY©2®I�d ��P/qjl>[�i8LWlm^�l�VMX�X¯Z�VM^¯LWNrXÀI�X�X�NrXY[]IKdWiml�!�Nr[�L l�@'8xl>^�N�*
n.lmdt[]XÀIKd �M� I�[8I+IKd IKq�s}X�NjX>QM�+l"I�qjX�V²[]LWIKdWg SUlmdWdWl4[]L P�i.-UNjqjq�Z�VM^¯LWNjX.LWlmq-8OZ�fWq$XYfWJMJMl>XY[]NrVMdWX>Q
H$LWNrXt!�VM^�g�!aIKX9XYf 8 8¬VM^Y[�l�� Njd08 IK^�[��tsReaV'V58xl>^]I�[�N-#Ml�w�JK^�lml>nÀl>dt[EkDe$e � * �>�$~A� Z�^YVMn k³wDo'ww�n.lmX9l�lmX�lmIK^�i8L�eal>dt[]lm^�2 o'V�Z\["!®IK^Yl�H@lmi8LWdOVMqjVMJ�s��DN-#}NjXYNjVMd12hI�d �eal>dh[�lm^®o'VKZ\["!aIK^�l³��dWNr[�N½I�[�N-#Ml®Z�VK^
[]LOl�k³wDo'wÁXYVKZ\["!®I�^�l���d �Ol�8¬lmd �Wl>dt[?|lm^�N=T i¦Ic[]NjVKd"IKdA�u|°IKqjN-� I�[�NjVMdNPTIKimNrqjN�[�sI�[jP¬I�Nj^�n.VMdt[$2 �+lmX�[|DNr^�JMNrdWN½I'Q
/ Æ10>Æj�\Æj���mÆ?Å
3 ��6 FAQ�e�Q�`a^YN½IKdA�12i|9Q�l?Q¨`®IKXYNjqjNX2¨I�d �+e�Q2*WQ1CCl>[]nÀIKdWXYghN¸Qt�Dl�#Ml>qjV>8ONjdWJ!Nrdt[]lm^R8W^�l4[8I5�Oqjl�n.V'�OlmqjX!�Nr[�L V58O[]NrnÀN-Sml���XYl>[�^�l��WfWi>[�NjVMd²Z�VM^;N&�Olmdt[]N�Z\s'NrdWJLWNrJML'*�^YNjXYg"X�V�Z\["!®IK^YlÀi>VMn�8xVMdOlmdt[]X>QH²£á°á\á±AdR]5g ¨�].¢�`� XfDg ¨qfDgÍÉifR[�`43°]5dKh�á°g'¯D ¡gih©h�d� ¡g'¯52 �:y W �5� Y©� �:}+� º $ �:}5~>~ 2'kCV:#xQ �:y5y>n Q
3 �r6 FAQMe�Qt`�^�N½I�d �12KHUQ5F�IKdWJMqrl>s>2MIKd �z�8QD� Nrlmi�SmVM^YlmgTQ¦w ^�l�8WqjNri¦I�[�l��EI�X�X�l>X�XYnÀl>dh[�IKdA�EimVMn�8 IK^YNjX�VKd
VKZximVMn.nÀVKdEX�VKZ\["!aIK^�lCimVKXY[�nÀV/�WlmqrNjdWJF[]lmi8LOdWN&%hfWl>XmQ�²�ge`�h�d�g)]>`® XfDg)]>_1Ý\fDg:[�h�d£h�gi¢©h�fR[,ÉifR[�`43°]5dKhá°g'¯D ¡gih©h�d� ¡g'¯52'8 IKJMl>X n �>� $ n º � 2�*MfOdWl �5}>}>} Q

3 nD6 e�Q+�\�xl>^Y[¦Q�eaq½IKXYX�N-TWi¦I�[�NjVMd�[�lmi8LWdWN-%hfWlmX°Z�VM^nÀl4[]^�Nri�*{� IKX�l��ÀXYVKZ\["!aIK^�lm�Wl�#KlmqrV>8Wn.lmdt[¦Q�ÉifR[�`43°]5dKh
Ç4^ ]>_¤ �`�¬65AfD^/d�g)]>_a2e�AW ~ Y©� � �>� $ � � � 2A�DlmiKQ �$y>y>� Q

3 ~56 � Q@PRQ�PTI¦s}sMI5��QN�UI�[]I�n.NjdWNrdWJ�IKd �+g}dOV7!�qrl��WJKls�WNrX�imV:#Klm^Ys)�.P�IKghNrdWJ"XYlmdWXYl!VMfO[�VKZx�WI�[8IOQ²©á\á\á�á87�cAh�d�`®2 �>� W ~ Y©� �5} $ � �'2¦ÜDi4[¦Q �:y5y>� Q
3�� 6 SEQ9-?IKdOlmX]I�d12'HUQ'PRQ}SULWVMXYLWJMVKZ\[]IMIK^�2}IKdA�s��QO`FQ/wFqjqrlmd�Q�e®IKX�l�*"� IKXYl��XYVKZ\["!®I�^�l�%hf I�qjNr[�s�8W^�l�*�WNji4[]NrVMd�Q�²©ge`{h�d�g)]>`� XfDg)]>_�5AfD^/d�g)]>_ifR[�ÉifR[�`43°]5dKh�á°g'¯D ¡gih©h�d� ¡g'¯z]5g)Ì;:�gif<3�_=h"¯>Ì.hmá9g'¯D ¡gih©h�d� ¡g'¯52�:} W � Y©� �:n>y $ � � � 2 �5}>}>} Q
3 �D6 *WQxê³Q�CCf �Wl�8xVMLOq�2;oxQ=*WQBwFf �12DHUQ�P+Q�S;LOVMX�LWJKVKZ\[8IMI�^�2���Q�`�QBwFqjqrlmd12FIKd �>*WQ�P�I¦s}^]IKd �¨Q

?)��Àe�>���|Á°�°o'V�Z\["!®IK^YlUnÀl4[]^YNjimX®IKd �5nÀV/�Wl>qjX®VMd[�LWl?�WlmXYgt[]V>8�Q°²£á\á°á ÉifR[�`43°]5dKh�2 �:n W{�.Y£�¤� � $�>} 2To}l�8O[mQ �:y>y>� Q
3�� 6 HUQ�PRQcSULWVMX�LOJMVKZ\[8IKIK^�IKd �t�CQ�`FQrwFqjqrlmd�Q+F�VMJKNjXY[�Nji3^YlmJM^YlmXYX�NjVKd9n.V'�Wl>qjNrdWJ$VKZ'X�VKZ\["!aIK^�l9%hf IKqjN�[�sMQ²�ge`�h�d�g)]>`® XfDg)]>_,5'fD^'d�g)]>_�fR[A@xh�_¤ ®].¥� �_¤ �`®¬CB¦Ç4^A]>_¤ �`®¬k]5g)Ì�É)]K[�h�`�¬�á°g'¯D ¡gih©h�d� ¡g'¯52 � W ~ Y©� n>}>n $ n'� �'2�Dlmi�Q �:y>y>y Q



n>}
3Öº 6 HUQ°PRQ°S;LOVMX�LWJKVKZ\[8IMI�^ÀI�d �M��Q°`�Q\w�qrqjl>d�Q�w 8W^�IKi>[�Nji¦I�q$imq½I�X�X�N=T i¦Ic[]NjVKd ^YfWqjlZ�VM^¯X�V�Z\["!®IK^Yl%hf IKqjN�[�s´n.V/�WlmqrXmQ°²©á\á\á ±AdR]5g ¨�].¢�`� XfDg ¨qfDgD@xh�_¤ ®].¥� �_¤ �`�¬52 ~>y W � Y£2�*MfWdWl �5}5}>} Q
3 yD6 HUQ¨P+Q¨SULWVMXYLWJMVKZ\[]IMIK^FIKd �V��Qx`�Q)w�qjqrlmd�Q�P�V'�Wl>qjNrdWJÀXYVKZ\["!aIK^�l�%hf I�qjNr[�s�!�N�[]L�imq½I�X�X�N=T i¦Ic[]NjVKd
[]^YlmlmX>QB��dVC?Q)êL I�nk2Tl��ONr[]VK^�2E@xh©¢©h�ge`�Â�Ì5§r]5gi¢©h�¨� ¡gF@xh�_¤ ®].¥� �_¤ �`�¬�]5g)Ì Ç4^A]>_¤ �`®¬�á9g'¯D ¡gih©h�d� ¡g'¯52
i8L I58O[�lm^ � �'2A8 IKJMl>X �r~ � $ � � } Q'�+VM^�q-��o'imNrlmdt[]N=T i�ê°fA�WqjNrX�LWNrdWJ 2 o}NjdWJtID8xVM^Yl52 �5}>}A� Q

3 �:}D6 HUQ�PRQ�SULWVMXYLWJMVKZ\[]IMIK^�21��Q�`�Q1w�qrqjl>d12�IKd �G*WQ�e�Q�`afOXK�¬V'VMn�Q�P�V'�Wl>qjNrdWJ!X�V�Z\["!®IK^YlJ%hf I�qjNr[�s)�
H$LWlUX�V�Z\["!®IK^Yl;nÀlmIKX�fW^Ylmn.lmdt[CIKd I�qrs}X�NrX$IKd �5^�l>qjNjI5�WNjqrNr[�s�[�V'VKqjghNr[mQ���dD�°dKf:¢©h©h£Ì5 ¡g'¯r¨H4²�ge`�h�d�g)]>b`® XfDg)]>_�Ý\fDg:[�h�d£h�gi¢©htfDg�±ef:f5_ ¨I3� �`®Ñ�Â³d�`� «ª9¢� ®]>_e²�ge`�h�_¡_¤ -¯+h�gi¢©h�2A8 I�JMlmX�� ~ $ �'� 2WkCV7# �5}>}>} Q

3 �>��6 HUQ@PRQ@S;LOVMX�LWJKVKZ\[8IMI�^�2��CQ@`�Q�wFqjqjl>d12@SEQ³o¬Q/S;IKqjIKNji8LOlmq-#�IKdp2�IKd � k?QJ-;V}lmq©QJ�°IK^Yqrs�%hf IKqrNr[�s8W^�l��WNji4[]NrVMd1�4w i¦I�X�l9X�[]f �'s"Nrd�[]l>qjl>imVMn.n�fWdWNri¦I�[�NjVMdOXmQB²£á\á°á:ÉifR[�`K3°]5dKh�2 �:n W � Y©� � � $ � � 2�*tIKd�Q�:y>y>� Q
3 �7�r6 HUQPRQ°SULWVMX�LOJMVKZ\[8IKIK^�2°��Q�`FQ�w�qjqrlmd12�IKd �Ml;Q°o'L IKd�QM��nJ8O^�V:#}NjdWJ�[]^Ylml�*"� IKXYl�� nÀV/�WlmqrXEVKZ
X�VKZ\["!aIK^Ylj%hf IKqjN�[�sz!�Nr[�LH8W^�NrdWimN-8 IKqTimVKnJ8¬VMdWl>dh[�X$IKd I�qrs}X�NrXmQ���dL�°d£f:¢©h©h£Ì5 ¡g'¯r¨jfDd?`�Ñ'h?á9_=h�§Dh�ge`�Ñ²�ge`�h�d�g)]>`® XfDg)]>_�É¦¬rÐjcAfr¨� ¡^'Ð fDg ÉifR[�`43°]5d£h6@xh�_¤ ®].¥� �_¤ �`�¬ká°g'¯D ¡gih©h�d� ¡g'¯52�8 I�JMlmX �$y º $ �5}5y 23o'IKd*MVMX�lD2¬e®IKqjN�Z�VM^�dON½I � o'wE2)ÜDi4[¦Q �5}>}5} Q �"�\�\� eaVMnJ8OfO[]l>^Co'V'i>Njl4[�sMQ

3 �:nD6 HUQKP+QMSULWVMXYLWJMVKZ\[]IMIK^�2KSEQM-;IKdWl>X]IKd125�CQK`�Qrw�qjqrlmd125PaQD��Q5l�VMX�X�2+l;QKP"fOdWNjg�VK[]NX2Mk�QM-;V}lmqX2KI�d �w9QhkFIKd �WN©Qiê^�l��WNji4[]NrdWJUZ§IKfWqr[�*"8W^YVMdWl$n.V'�OfWqjl>X�!�Nr[]L¯imIKX�l�*"� IKXYl��!^Yl¦IKXYVMdWNrdWJWQ)��dN�°dKf:¢©h©h£Ì5 ¡g'¯r¨fR[�`®Ñ'hsá° -¯DÑ.`®ÑV²�ge`�h�d�g)]>`® XfDg)]>_�É¦¬rÐjcAfr¨� ¡^'Ð fDg ÉifR[�`K3°]5dKh6@xh�_¤ ®].¥� �_¤ �`®¬ká9g'¯D ¡gih©h�d� ¡g'¯52�8 IKJMl>X� � $ n �'2AwFq&�Wf %hfWl>^K%hfWlD2xkFP � o'wE2TkCV:#xQ �:y5y �'QA�"�\�\� eaVMn�8WfO[�lm^Fo'V}imNjl4[�sMQ
3 �$~56 HUQ�PRQ@SULWVMX�LOJMVKZ\[8IKIK^?IKd �,��Q�FQ�F�IKdWdONjdWJWQ�w¼dWlmfO^]IKqdWl4["!aVM^Yg I58 8W^YVtIKi8L+Z�VK^?lmIK^�q�s��Wl�*
[]l>i>[]NrVMd"V�Z�8W^�VKJM^]IKn2n.V/�WfWqjl>X�L I$#'NrdWJ´LONjJML�^�NjXYgNjd�[]LWl�n´IKNrdt[]lmdWIKdWimlq8WL I�X�lKQA5'fD^'d�g)]>_�fR[
É¦¬r¨�`�h�Ð�¨q]5g)Ì�ÉifR[�`43°]5dKh�2 �5y W � Y©��º+� $ yA� 2Aw³8W^mQ �$y>y �'Q

3 � � 6 HUQWPRQWS;LOVMX�LWJKVKZ\[8IMI�^�2PO�QRQ°f I�d12WIKdA�k��Q'FAQ F�IKdWdONjdWJWQ³`®IKqjIKdWimNrdWJ9n.NjXYimqjIKX�XYN-T imI�[]NrVMd´^�I�[]l>X
Njd imqjIKX�XYN-T imI�[]NrVMd []^Ylml5nÀV/�Wl>qjXEVKZ�X�VKZ\["!aIK^�lN%hf IKqrNr[�sMQ�á°Ðjce ¡d� X¢£]>_�ÉifR[�`43°]5d£h�á9g'¯D ¡gih©h�d� ¡g'¯52�'� nA�:n $ n5n>} 2 �5}>}>} Q

3 �:�D6 *WQ�SUVMqjV/�WdWl>^mQ�Ý�]D¨�h�b�Þm]D¨�h£Ì=@Bh£]D¨�fDg¦ ¡g'¯KQMP"VM^�JMIKd9S;IKf'Z�n´IKdOdtêf �WqrNjXYLWlm^YX�2r��dWiKQ=2toOI�d�P�I�[�lmV 2
e4wE2 �:y5y>n Q

3 � � 6 FAQ4F�Njn�QZ�Dl�#KlmqjV58WNjdWJRIKimi>fW^]Ic[]l�XYVKZ\["!®I�^�lV%hf IKqrNr[�s n.V'�OlmqjX.fWXYNjdWJ I Z§IKXY[�lm^�2�lmIKX�Nrlm^�2�I�d �
i8LWl¦ID8xl>^°n.l>[�LWV/��Q¨P"IKXY[�lm^�( X[]LWl>X�NjX�2/P³qjVM^YN&� I³w®[]q½I�dh[�Nji � dWN-#Klm^�XYNr[�s52'`�V'imIqlCI�[�VMd12.P�F � o'wt2P�I¦s �5}>}'� Q�w��'#'NrX�l��u�tsHUQTPRQTSULWVMXYLWJMVKZ\[]IMIK^>Q

3 � º 6 l?Q}o¬QOP"Nri8L IKqrX�ghN�2.�8Q}`a^]Ic[]V 2}IKd �´PRQ'S;fA� I�[¦Q�â�].¢�Ñ+ ¡gih�Ã1h£]5d�g¦ ¡g'¯<]5g)Ì;Sq]>`X]�âu ¡g¦ ¡g'¯KQ2*MVKLWd� Njqrl>s´IKd �"o'VMdWX�2 �:y>y ºOQ



nA�
3 �:yD6 *WQ¬e�Q¬P"fWdWXYVMd�IKd ��HUQ¬PRQ¬SULWVMX�LOJMVKZ\[8IKIK^mQao'VKZ\["!aIK^�l?n.l>[]^YNji>X�Z�VK^C^YlmqrN½I5�WNrqjN�[�s´I�X�X�l>X�XYnÀl>dh[mQ��d�PRQiF�s'fp2¨l��ONr[]VK^�2ET?]5g)Ì.¥©f:fDßsfR[¦ÉifR[�`K3°]5dKhU@xh�_¤ ®].¥� �_¤ �`®¬Já9g'¯D ¡gih©h�d� ¡g'¯52Ti8L I58'[]lm^ �7� 2e8 IKJMl>X~+y>n $ � �5y QOP"i.-U^]I$!x*�CCNjqrq�2'kFl�!VQ°VM^�ge2 �:y5y>� Q
3 �5}D6 k�Q°ÜDLWqrX�X�VKd12aP+QXW¨L IKV 2�IKd � PRQ°CFl>q½IKd �Olm^mQIw³8 8WqjNri¦I�[�NjVMdRVKZDn�fOqr[]N=#�IK^�NjI�[]lÀIKd IKq�s}X�NjX�Z�VK^
X�VKZ\["!aIK^Yl;Z§I�fWqr[B8O^�l��ONji>[�NjVMd¨Q�ÉifR[�`K3°]5dKh�Ç4^A]>_¤ �`®¬65'fD^'d�g)]>_a2)�'� � � $ �>� 2 �$y>y ºOQ

3 �'��6 PaQx��Q4lCVKX�XmQÒw�d l>nJ8WNr^�Nri¦IKqCXY[�f �Os VKZ�IKdWIKqjVMJ�sM�WIKX�l�� XYVKZ\["!®I�^�l�%hf IKqjN�[�s imq½I�X�X�N=T i¦Ic[]NjVKd
nÀV/�Wl>qjXmQ�P�IKX�[]l>^�( X�[]LWl>X�NjX�2�P³qrVM^�N-� INw®[�q½IKdt[�Nji � dWN-#Klm^YX�Nr[�s52A`aV}i¦IVlCI�[�VMd12�P�F � o'wE2�w�fWJWQ�5}>}A� Q�w��A#}NrX�l��N�ts5HUQTPRQTSULWVMXYLWJMVKZ\[]IMIK^mQ

3 �>�r6 k�QpPaQ�o'i8LWdOlmN&�Ol�!�NjdA��Q¯o'VKZ\["!aIK^YlEnÀl4[]^�NrimX�#�IKqrN&� Ic[]NjVKd1�Fo'8 IKi>l.XYLhfO[�[�qjl�µ NrJMLt[UX�VKZ\["!aIK^Yl.l�@.*
IKn�8Wqjl�QjÂ³g¦g)]>_ ¨tfR[ÅÉifR[�`43°]5dKh�á°g'¯D ¡gih©h�d� ¡g'¯52 � � � º+� $ n>}5y 2 �:y5y �'Q

3 �5nD6 k�Q9PaQ$o}i8LWdWlmN-�Wl�!�Nrd ��Q o'VKZ\["!aIK^Yl�nÀl4[]^YNjimXÀnÀV/�Wl>qCZ�VM^´Njdt[]l>JM^]I�[�NjdWJ,%hf IKqjN�[�s imVMdt[]^YVMqDI�d �8W^�l��WNji4[]NrVMd�Q?��dY�°d£f:¢©h©h£Ì5 ¡g'¯r¨zfR[�`�Ñ'h<á° -¯DÑ.`�Ñ�²ªÉAÉ�@�á92p8WIKJMlmX ~>}+� $ ~ � �'2iwFq&�WfA%}fOlm^K%hfWlD2@k�P� o'wt2TkFV:#¬Q �:y>y �}Q �"�\�°� eaVMnJ8OfO[]l>^�o}V'i>Njl>[�sKQ


