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D�BNLOãNL é ä�MAæ�êHG
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kf}Vl°n$ubkfq|yVkstRhv��}°t�n�p��V}Vh|w�yon�i����mn�yVi�n�iR}Vks�2iR�V�ft�n�w'yVhvuskfqvn�}Vp�n�Z²´'TVTo_ba�µdg`t���p������1ksr�hj}o~�tR�on�iRn��Nkf}�tRh|p$i��f�
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�"rR��� tR�on��K��i�iRhve2qvz��Nkf}�zxuskfqjyon��¤n�w'yVhvuskfqvn�}�t�r�n$�VrRn�i�n�}�tRkstRhv��}Vkfq`tRyo�1qvn�i$�X�mnNyVi�n�tR�on�p���kfqvn�iRp$h|}o~-�f�Kn$r;kst��fr
ÏÐ iR�o�)��}¼hj}¼ÉPhj~�yorRn

Í
t��¢lo� tR�2hji$�§TF�Kn�p$hj³2p$kfqjqvzfc¦qvn$t���kf}VlÔÏ� e6�ftR�¼eKn�r�n�qjkstRhv��}Vi��f�4tR�Vn°ks�V�Vr��f�Vr�hjkst�n

t·z'�6nfc«h¬�²nf�vc®ubkfqjh|lF�¤tRhj��n-n$ufn�}�t$c­ubkfq|hjlF�¤tRhj��n�i�tRkst�nfc�t�r�kf}ViRkfp�tRhv��}¼tRhj��nfc¦e2hvt�n����6�fr�kfq®n$ufn�}�t$c­�fr�e2hvt�n����6�fr�kfq
i�tRkst�nfc«kf}Vl�qvn$t�� 2öÕÏ�'��ÉVyorRtR�Vn$r����frRn�qvn$t Â Ã3Ä Æ²Èj7 " eKn-tR�on���kstRp��Vhj}V~�p���}Vp�n$�VtRyVkfq«�2rR�\Á�n�p�tRhj��}[�f�Kn$r;kst��fr��
S­�on�}[tR�Vn�i�n��Nkf}�tRhjp$i��f��tR�Vn�p���}Vp�n$�VtRyVkfq«�2rR�\Á�n�p�tRhj��}[�f�Kn$r;kst��fr�iNksrRn�hj�N�2qvn���n�}�t�n�l[hj}[tR�on�ks�V�Vr��f�Vr�hjkst�n
rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq/���Flon�qji«kfi Â�ÃÅÄÇÆMÈ87 " � ��� 2öÕÏÂ�ÃÅÄÇÆMÈ87 " � ÏÐ � Ï�����;�
�mn�}o�ft�n�tR�Vkst4�9�frX�Nkf}�zxp����N�N��} w'yon$r�hjn�i��Vr;hv�fr�p���kfqvn�i�p$hj}o~-�f�+tR�on�hj}o�2yVt­rRn�qjkstRhv��} hji4}o�ft4rRn�w�y2hvrRn�l��

Éo�frJn��okf���2qvnfcK�9�frJ�Vr��\Á�n�p�tRhv��}°�f�6n$r�kstRhv��}Vi�tR�VkstJlo��}V�ft�rRn$�"n$rRn�}Vp�n�tR�on�tRhj��n�i�tRkf�N�2i��f�dhj}o�2yot«tRyV�2qvn�i$cKh¬�²nf�vc
��}Vqvz¹n��'�1qjhjp$hvt�kst�t�r�hve1yot�n�i�ks�V�6n�ksr�hj}§tR�on{i�n�qvn�p�txqjh|i�t$c I hji-tR�on�hjlon�}�tRhvt¡z¹�<yV}Vp�tRhv��}/� s«qvn�ksr�qvzfcJhj}ªiRyVp;�
p$hvr�p$y2�Ni�tRkf}Vp�n�i«tR�Vn�p���kfqvn�iRp$hj}V~��f�Kn$r;kstRhv��}�p$kf}�e6nX���Nhjt�t�n�l��
ÉVyVrRtR�on$r����fr�nfcKn$ufn�}�hv�¥tR�Vn�tRhj�Nn�i�tRkf�����f�
hj}o�1yot­tRyo�2qjn�i�hji�rRn$�"n$rRn�}Vp�n�l�c6hvtJhji��f�9t�n�} tR�on�p$kfi�n�tR�VkstJtR�on

p���}Vp�n$�VtRy2kfq�tRh|��n�i�tRkf��� }on$n�l§}o�ft�e6n°��kst�n$r�hjkfqjhv¯$n�l/��Éo�fr-n��Fkf�N�2qvnfc­hv�JtR�on é äOMAæ�ê æ�åORNL�ãÈJ�LZP�R¢p$q|kfyVi�n
hjiXyViRn�l���hvtR��kf}m�6n$r�hv�Fl°q|hvt�n$r�kfq¬c6nf�²~o�vc é äOM~æ�ê æ�åNRNL�ãÈJ�LQP�R�>NL�ã=æ�ç�êLKSM+O�O!²HK�c�tR�on�}�tR�on�rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq
tRyo�2qjn�i«p$kf}�e6nX�VrR�Fp�n�iRi�n�l-��}on�kst�k�tRhj��nfco��hvtR�o��yot«³Vr;i�t«p���kfqvn�iRp$hj}o~o�
��}mkflVlVhvtRhj��}xt���tR�onNp���}2p�n$�VtRyVkfq`�VrR�\Á�n�p�tRhv��}m�f�6n$r�kst��fr;i$c/k�iRhj���1qvn�usksr�hjkstRhv��}��f�dtR�on�rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq

�VrR�\Á�n�p�tRhv��} �f�6n$r�kst��fr�iJiRyo�2�K�fr�t­tR�on�p���}Vp�n$�VtRyVkfq ?A@ �f�Kn$r;kst��fr�i$c6���Vhjp;���Vr������ft�n�ubkfqjh|lF�¤tRhj��nBr�n�qjkstRhv��}Vi�t��
e2hvt�n��N�K�fr;kfqFrRn�qjkstRhv��}Vi��Hs®��}ViRhjlon$r¥tR�Vn�uskfqjhjlF�¤tRhj�Nn®iRtRkst�n4kstd�f�Kn$r;kst��fr�c ?A@ 032�B 9�2 �H��n$rRn­tR�Vn�rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq
rRn�qjkstRhj��}�hji¥�VrR�\Á�n�p�t�n�l���}Nkfq|qon��'�1qjhjp$hvt`kst�t�r�hve2yVt�n�i$c�kf}Vl�c�hj}�kflVlVhvtRhj��}�tR�Vn­tRhj��n�i�tRkf�N�N�f�1tR�Vn«rRn�iRyVqvtRh|}o~JtRyo�2qvn

YfÌ



hjidp������2yot�n�l�yViRhj}V~BtR�on�p$yVrRrRn�}�t
t�r�kf}Vi�kfp�tRhv��}�tRh|��nf�dTFhj�Nh|qjksr¥rRn��NksrR�Fi¦ks�V�2qvz�t���tR�Vn��<kf�Nhjqvz��f�@p���}Vp�n$�2tRyVkfq
iR}Vks�1iR�o�ft«�f�6n$r�kst��fr�i$c CED �í�<µ; ?�¿6¸"¿ÈÑ¤IP¹"G�@ÀÓ¢BM¿�NPA�IeGON
�����2qvn���n�}�tRkstRhv��}��f�PtR�onBr�n$�VrRn�i�n�}�tRkstRhv��}Vkfq/iRn�qvn�p�tRhv��}��f�6n$r�kst��fr<ÏÍUÎ hji«n�iRiRn�}�tRhjkfq|qvz�tR�on�iRkf��n�kfi�tR�Vkst­�f�`hvtRi
iR}Vks�1iR�o�ft+p���yV}�t�n$rR�2ksrRt$�+S��on­lVhji�tRh|}Vp�tRhv��}�hji¥tR�2kst$c�lon$�6n�}VlVh|}o~J��}NtR�on­�"�fr�� �f�6tR�on��VrRn�lVhjp$kst�n�¨�c�tR�on�hj}o�2yot
rRn�qjkstRhj��}��Nk�zNrRn�w'yVhvrRn��Vr�hv�fr¦p���kfqvn�iRp$hj}V~o�+Éo�fr«n��Fkf�N�2qvn�hj�O¨ p���}�tRkfhj}Vi¦tR�on æ�åORNL�ã é ä�M��f�6n$r�kstRhv��}�c'tR�on�}�tR�on
tRhj��n�iRtRkf���2i��f�¥tR�on�p���}2p�n$�VtRyVkfq>tRyo�2qvn���yViRt�e6n��Nkst�n$r;hjkfqjhv¯$n�lx�9rR��� tR�on�rRn$�VrRn�iRn�}�tRkstRhv��}/��]�~�kfh|}�c1�¦n�yVi�n
tR�on4p���kfqvn�iRp$hj}o~��f�6n$r�kst��fr¦t���kfp$p������1qjhjiR��tR�2hji$�¥Éo�fr��Nkfq|qvzfc���hvtR����kf}Vl°Ï��lon$³2}Vn�lNkfi®kseK�)ufnfcF�dn4hj���2qvn��Nn�}�t
tR�on�ks�2�VrR�f�Vr�h|kst�nJp���}2p�n$�VtRyVkfq@iRn�qvn�p�tRhv��}��f�6n$r�kst��fr Í6Î kfi ÍUÎ � ��� 2öÖÏÍ6Î � ÏÐ � Ï�����;�
�mnX}o�ft�n4tR�Vkst¦�9�fr®�Nkf}�z��VrRn�lVhjp$kst�n�id�Vr�hj�frdp���kfqvn�iRp$h|}o~�h|i
}o�ft¦rRn�w'yVhvrRn�l��`Éo�fr®n��okf���2qvnfcFhv�J¨�r�n$�9n$rRn�}2p�n�i

��}Vqvz�tR�onBn��F�2qjhjp$hjt®kst�t�r;hve2yot�n�i«�f��f tR�on�}�tR�Vn�p���kfqvn�iRp$hj}V~N�f�6n$r�kstRhv��}�p$kf}�e6nXn�qjh|�Nhj}Vkst�n�l��í�<ÐÏ ×�GY¹>@ØÓ¢BM¿�NPA�IeGON
]4i���hvtR�[tR�onx�VrRn$uFhv��yVi��f�6n$r�kst��fr�i$c¦rRn$�VrRn�iRn�}�tRkstRhv��}2kfq­tR�on$tRkb� Á���hj}ºiRyV�V�6�frRtRi��VrRn�lVhjp$kst�n�iN��ufn$r�n��'�2q|hjp$hvt�kfi
�¦n�qjqVkfi+tRh|��n�i�tRkf����kst�t�r�hve2yot�n�i�c�kf}Vl�hvtRi+i�n��Nkf}�tRhjp$idksrRn�n�iRiRn�}�tRhjkfq|qvz�tR�Vn�iRkf��n4kfi+tR�on4iR}Vks�2iR�V�ft¥tR�on$tRkb� Á���h|}�c
��hvtR�-tR�Vn�kflVlVhvtRhj��}��f�`tR�onXtRh|��n�i�tRkf���xp����N�2yotRkstRhv��}x�"yV}2p�tRhv��} I �
S­�VnNp����N��n�}�tRiX�9�fr�tR�onNi�n�qvn�p�tRhv��}��f�Kn$r;kst��fr�kfqji���ks�V�1qvzxt���tR�on��2rR�'p�n�i�iRhj}o~-�f�¦tR�on��VrRn�lVh|p$kst�nNhj}�tR�on

Á���hj}��f�6n$r�kst��fr��§s®��}ViRhjlon$r�tR�onNuskfqjhjlF�¤tRhj�Nn�i�tRkst�n�tR�on$tRkb� Á���h|}�c Ð 032
B ÙÎ 7 " ��S­�Vn�p������2yVtRkstRhv��}��f�«tR�on��"y2}Vp�tRhv��}I �Nk�z°rRn�w'yVhvr�n�tR�on�n�}�tRhvrRn�uskfqjhjlF�¤tRh|��n�n�qjn���n�}�tXkfiRiR�'p$hjkst�n�l���hvtR��k�p���}Vp�n$�VtRyVkfq`tRyV�2qvnf��S��Vhji�ubkfqjh|lF�¤tRhj��n
n�qvn���n�}�tX��y2i�t�e6n��Nkst�n$r�hjkfq|hv¯$n�lx�"rR��� tR�on���yVqvtRhv�2qjnBtRhj��n�i�tRkf�N�2iJkfiRi��Fp$hjkst�n�l���hvtR�°tR�on�ubkfqjyVn��¤n�w�yVhjubkfqvn�}�t
tRyo�2qjn�i�rRn$�2rRn�i�n�}�tRhj}o~�tR�Vn�p���}Vp�n$�2tRyVkfqPtRyo�2qvnf��s¦��kfqvn�iRp$hj}V~��f�+tR�Vn�hj}V�2yot­rRn�q|kstRhv��}°��k�z�e6n�r�n�w�yVhjrRn�l�c2�2r�hv�fr
t���Á���hj}xn$ubkfqjy2kstRhv��}��M���)�dn$ufn$r�c��9�fr4�Nkf}�z�p���������}x�f�6n$r�kstRhj��}Vi$c2iRy2p�� kfi�t�n����6�fr�kfq>hj}�t�n$r�i�n�p�tRhv��}�cEè¦c2hvt4hji
�6��iRiRhve1qvn�t���hvt�n$r�kst�nBtR�or���yo~���tR�onXtRhj�Nn�i�tRkf���2i­h|}�iRyVp$p�n�iRiRhj��}�co~fn�}on$r�kstRhj}V~NtR�onBrRn�i�yVqvtRhj}o~��6n$r�hv�FlVi$�
T'n���kf}�tRhjp$kfq|qvzfc®tR�onxt�n����6�fr�kfq���yot�n$r�� Á���hj}º�f�6n$r�kst��fr;i�ksrRn hj���2qjn���n�}�t�n�l¼yViRhj}o~mtR�VnxrRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq

��yot�n$r�� Á���hj}�kf}2l�p���kfqvn�iRp$hj}V~��f�Kn$r;kst��fr�i$c2h¬�²nf�vc Ð q
Î 7 " � �ek$m�p�p�p$m(��n�� 2ö ÏÐ q

Î 7 " � ÏÐ � Ï�ek7��m�p�p�p$m ÏÐ � Ï�$qF���;�
�mnN}o�ft�n�tR�VkstJn$��p$hjn�}�tXhj���1qvn���n�}�tRkstRhv��}x�f�dt�n����6�fr�kfqUÁ���h|}Vi�h|i�p;�Vkfqjqvn�}o~�h|}o~��"�frJt·�¦��rRn�kfi���}Vi��BÉPhjr�i�t$c

tR�onN�2rRn�lVhjp$kst�n�i�kfiRi��Fp$hjkst�n�l���hjtR�mt�n����6�fr�kfq�Á���hj}��f�6n$r�kstRhv��}Vi�ksrRn�yVi�yVkfqjqvzxh|}on�w�y2kfqjhvt·z �VrRn�l2hjp$kst�n�i$c@r;kstR�on$r
tR�Vkf} tR�on�n�w�y2kfqjhvt·z��2rRn�lVhjp$kst�n�i4�VrRn$uskfqvn�}�t4h|}xiR}Vks�1iR�o�ftJlVkstRkse2kfi�n�i$��T'n�p���}2l�c�kfi�t�n��N�K�fr;kfq@rRn�q|kstRhv��}Vi4�Nk�z
e6n��Nkf}�z°tRhj��n�iXqjksr�~fn$rXtR�Vkf}�iR}Vks�1iR�o�ft4rRn�qjkstRhv��}Vi�c�n$��p$hvn�}�tXn$ubkfqjy2kstRhv��}mhji4n�i��6n�p$hjkfqjqvz°hj���6�frRtRkf}�t$c/kfiXtR�on
p���i�t­�f�¥}Vkfhjufn�qvz�p����N�2yotRhj}o~�k�s«ksrRt�n�iRhjkf}��2rR�'l2yVp�t«hji®�VrR���Vhje2hvtRhvufnf�
T'n$ufn$r;kfq
ks�V�Vr���kfp��on�i��Vk�ufn�e6n$n�}m�VrR�f�6��i�n�l��9�fr�hj���2qvn��Nn�}�tRhj}V~�t�n��N�K�fr;kfqCÁ���hj}Vi$��T'n$ufn$r�kfq+n��F�2qv��hjtX�fr��

lon$r�h|}o~��f�®tR�on�hj}o�1yotJtRkse2qvn�iBt�� kfp��Vhjn$ufn��Vhj~��on$rXn$��p$hvn�}Vp�zf��Æx��i�t�ks�2�VrR��kfp��Vn�i�iR�o��y2qjl�e6n�ks�V�2qjh|p$kse2qvn�t��
tR�onBi�n���kf}�tRhjp$i­�f�>tR�onJ�f�6n$r�kst��fr�i�lon$³2}on�l��on$r�nJkf}2l-t���tR�Vhji®rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq�lVkstRkN���Flon�q¬�`�à�@tR�onBy2}Vlon$r��
qvzFhj}o~�tRkse2qvn�i«ksrRnJ�fr�lon$r�n�l�cop���kfqvn�iRp$hj}o~�p$kf}-e6nX�Vkf}VlVqjn�l�hj}�k��Nkf}V}Vn$r®i�hj�Nhjqjksrdt���tR�Vkst«�9�fr«�2rR�\Á�n�p�tRhj��}��¥�mn
e6n�qjhvn$ufnJtR�Vkst­tR�Vn���y2qvtRhv�®k�z�Á���hj}2i®��hjqjq1r�ksrRn�qvz�e6nJrRn�w�y2hvrRn�l��¥]4i«n$u'h|lon�}Vp�nfc2kfqjq¥È$+fYNw�yon$r;hvn�i­lon$³2}Vn�l�hj}-tR�on
S�TVUXW>YJn$uskfqjyVkstRhv��}�p����N��n�}�tRksrRz°Z\TF}V��_bafg � rRn$�2rRn�i�n�}�tRhj}o~�tR�Vn�S�TVUXW>YXhj�N�2qvn���n�}�tRkstRhv��}��f��tR�on4p���}Vi�n�}Vi�yVi
t�n����6�fr�kfq/w'yon$rRz�t�n�i�t�i�yVhvt�nNZ²´fn�}2_fÌsg"�®p$kf}�e6nJn$ubkfq|yVkst�n�lxyVi�hj}o~NY)�¤�¦k�z�Á���h|}�kfqv~f�fr�hvtR�V��i$�í�<Ò× Ó,LÊIe¿�N*¼a×�G�¹>@ØÓ¢BM¿�NPA�IeGON
]4i���hvtR�¼tR�Vn°�Vr�n$u'hv��y2i��f�6n$r�kst��fr�i�c�rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq4��yot�n$r�� Á���hj}�c Ï�ÅÐ Î 7 " 7 " < c�i�yo�V�6�frRtRi��VrRn�lVhjp$kst�n�i���ufn$r
n��F�2qjhjp$hvt+kfi¦�¦n�qjq2kfidtRhj��n�iRtRkf����kst�t�r;hve2yot�n�i$c'kf}Vl�hvtRi
i�n���kf}�tRhjp$i®ksrRn�n�iRi�n�}�tRhjkfqjqvz�tR�on4iRkf��nJkfi
tR�Vn�iR}Vks�1iR�o�ft
��yot�n$r�� Á���hj}�c'��hvtR��tR�onJkflVlVhvtRhv��}N�f�/tR�on4tRhj��n�i�tRkf���-p������2yVtRkstRhv��}��<yV}Vp�tRhj��}Vi I kf}Vl I ¥ �dT'n��Nkf}�tRhjp$kfqjqvzfc'tR�on
t�n����6�fr�kfq'��yot�n$r�� Á���hj}��f�6n$r�kst��fr�i¥ksr�n®h|���2qvn���n�}�t�n�l�yViRhj}V~�tR�on«rRn$�2rRn�i�n�}�tRkstRhv��}Vkfq'��yot�n$r�� Á���hj}�kf}Vl�p���kfqvn�iRp$h|}o~
�f�6n$r�kst��fr�i$c1h¬�²nf�vcb�ek �ÅÐ Î 7 " 7 "=< ��n 2ö ÏÐ � Ï�ek7� Ï�ÅÐ Î 7 " 7 "=< ÏÐ � Ï��n��;�

Yba



Æ°kf}�zm�f�®tR�on�iRkf��n�p�������n�}�tRi���}�tR�on�tR�on$tRkb� Á���hj} hj�N�2qvn���n�}�tRkstRhv��}mks�V�2qjz°t��°tR�onNrRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq
��yot�n$r�� Á���hj}��Ê�����¦n$ufn$r�cVtR�onJi�n��Nkf}�tRhjp$i¦�f�/tR�on4��yot�n$r�� Á���hj}�rRn�w'yVhvrRn�i
tR�Vkst¦tR�on4h|}o�2yot+r�n�qjkstRhv��}Vide6n�p���kfqvn�iRp�n�l/�
S>��i�n$n�tR�Vhji$c1p���}ViRhjlon$r�tR�on�w'yon$rRzYÔ��§�o�oc6hv�¥kf}�zf��}VnfcK�®kfioñ
lE^\i��Nkf}Vks~fn$rJ�9�fr�tR�on�lVn$�2ksrRtR��n�}�tRi�h|}����Vh|p��
�on4�¦kfi®n��N�2qv��zfn�l�&�Ö��mnX��yVi�t®lon$t�n$r��Nhj}Vn4}o�ft¦��}Vqvz�tR�Vn4�6n$r�hj�'lVi
lVyor�hj}V~B���Vhjp;��ñdl-�Vkfl�k��Nkf}2ks~fn$r�cFe2yot
kfqji���tR�o��i�n�tRhj��n�i4���Vn�}§ñdl°lVh|lx}o�ftJ�Vk�ufn�k-�Nkf}Vks~fn$r��JS��Vhji�h|i�����iRt�n�kfiRh|qvz�kfp$p������2qjh|iR�on�l hv�¥tR�on�hj}o�2yot
tRyo�2qjn�iBksrRn-p���kfqvn�iRp�n�l¢hj}�t��oc`�fr�kst�qvn�kfiRt�p$qjyViRt�n$rRn�l�c@��}{tR�on�hvr�n��'�1qjhjp$hvtBkst�t�r�hje2yot�nNuskfqjyon�i$��Æx�frRn$��ufn$r�c+tR�on
tRhj��n�iRtRkf���¢p����N�2yotRkstRhv��}{�"y2}Vp�tRhv��} I �Nk�z rRn�w�y2hvrRn�tR�on�n�}�tRhjrRnNuskfqjhjlF�¤tRhj�NnNn�qvn���n�}�t�kfiRiR�'p$hjkst�n�l¢��hjtR��k
p���}Vp�n$�VtRy2kfq/tRyo�2qjnf�í�<Ðí Ú @E¹"GY@ØÓ¢BM¿�NPA�IeGON
S­�on�rRn$�VrRn�iRn�}�tRkstRhv��}2kfqKy2}Vhv��}��f�6n$r�kst��fr«hji¦hjlon�}�tRhjp$kfqVt���hvtRi¦iR}Vks�1iR�o�ftdp���y2}�t�n$rR�1ksrRt$�+S­�on�rRn�iRyVqvtd�f�@k�yV}Vhv��}
�f�Pt�n����6�fr�kfqKrRn�qjkstRhv��}Vi«h|i¦i�hj���2qvz�tR�VnBi�n$t­yV}Vhv��}��f�PtR�onBhj}o�2yVt
rRn�qjkstRhj��}Vi$�+¨��ft�nXtR�Vkst«tR�onXrRn�iRy2qvt¦h|i«}o�ft­p��s�
kfqvn�iRp�n�l/cVkfi«��ufn$r�q|ks�V�2hj}o~�uskfqjyon��¤n�w'yVhvuskfqvn�}�t¦tRyV�2qvn�i®�Nk�z�e6nJ�VrR�FlVyVp�n�l��Ê�����¦n$ufn$r�c2tR�onBy2}Vp���kfqvn�iRp�n�l�r�n�iRyVqvt
hjiBp$qjn�ksr�qvzmiR}Vks�2i��o�ft��¤n�w�y2hvubkfqjn�}�tXt��°tR�on�p��frRr�n�i��6��}VlVhj}o~�p���}Vp�n$�2tRyVkfq+rRn�i�yVqvt$��Æx�frRn$�)ufn$r�c¥tR�on�r�n$�VrRn�i�n�}�tRkb�
tRhv��}Vkfq®p���kfqvn�i�p$hj}o~m�f�6n$r�kst��frN�Nk�z{e6n-ks�V�2qjhvn�l{t��mtR�on-tR�on�yV}Vp���kfqjn�iRp�n�l�rRn�iRy2qvt�t��m�Vr��'lVy2p�n�kmp���kfqvn�i�p�n�l
rRn$�Vr�n�i�n�}�tRkstRhj��}��í�<�Û Ü ¹�Ý8¿�NP¿U@bÑ�¿sÓ¢BM¿�NPA�IeGON
T'n��Nkf}�tRhjp$kfqjqjzfc2tR�on�p���}Vp�n$�VtRyVkfqPlVh§¦6n$rRn�}Vp�n��f�Kn$r;kst��frJh|i�hj���1qvn���n�}�t�n�lxyViRh|}o~�tR�on�rRn$�VrRn�i�n�}�tRkstRhv��}VkfqPlVh§¦6n$r��
n�}Vp�nB�f�6n$r�kst��fr�c2h¬�²nf�vc�� Ò Ë 2öÕÏ� ÏÒ ÏË �_ }Vqjhv�fn¥tR�VndyV}Vhj��}J�f�Kn$r;kst��fr�cbi�hj���2qvn+iRn$t@lVh§¦6n$rRn�}Vp�n
h|i/hj}ViRyV��p$hvn�}�tK�"�fr>p����N�2yotRhj}o~�tR�on+rRn$�Vr�n�i�n�}�tRkstRhj��}Vkfq
lVh§¦6n$rRn�}Vp�n��f�6n$r�kst��fr���S��Vhji�h|i�e6n�p$kfyVi�n�t·�¦�-ubkfqjyVn��¤n�w�yVhjubkfqvn�}�t�p���}2p�n$�VtRyVkfqPtRyo�2qvn�i�hj}�tR�Vn�hj}V�2yot­rRn�q|kstRhv��}Vi
�VrR�FlVyVp�n4k�r�n�iRyVqvt+tRyV�2qvn�tRh|��n�i�tRkf���6n�l���hvtR�NtR�Vn4i�n$t®lVh§¦6n$rRn�}Vp�n4�f�/tR�on4hj}o�2yVt+tRhj��n�i�tRkf�N�2i$�Es¦�����1yotRkstRhv��}
�f�JtR�Vhji�lVh�¦Kn$rRn�}2p�n�tRhj��n�i�tRkf���¹hjiN����i�t�n�kfiRhjqvz¢kfp$p������2qjhji��on�lºhv��tR�onxp���}Vp�n$�VtRy2kfq­tRhj��n�iRtRkf���2iNksrRn�³2r�i�t
�Nkst�n$r�h|kfqjhv¯$n�l��

ñ
ubkfqjy2kstRhv��}¢�f��tR�on-rRn$�2rRn�i�n�}�tRkstRhv��}Vkfq­lVh�¦Kn$rRn�}2p�n��f�6n$r�kst��fr�h|i�i�hj���2qjhj³Vn�l hv��tR�on�hj}o�2yVt�rRn�qjkstRhj��}Vi�ksrRn
p$qjyViRt�n$rRn�l-��}-tR�on�hvr«n��F�2qjhjp$hjtdkst�t�r�hve1yot�nJubkfqjyVn�i$cotR�on$rRn$e'z�kfqjqj����hj}V~�tR�onXtRh|��n�i�tRkf�����"�fr­k�p���}Vp�n$�VtRyVkfq/tRyo�2qvn
t���eKn�n�kfiRhjqvz���kst�n$r�hjkfqjhv¯$n�l/��S­�on�l2h§¦Kn$r�n�}Vp�n�hji�tR�on�} p������2yot�n�l°e'z��6n$rR�9�fr;�Nhj}o~Nk�iRhj}o~�qjnB�2kfiRi���ufn$rJe6�ftR�
hj}o�1yotdr�n�qjkstRhv��}Vi$cVh|}-n�¦Kn�p�t��Kn$r��9�fr���hj}o~�kN��n$rR~fn�� Á���hj}��

�����¦n$ufn$r�c/hv�`tR�on�hj}o�2yVt«rRn�qjkstRhv��}Vi�ksrRn�}o�ft4p$q|yVi�t�n$rRn�lx��}xtR�on�n��F�2qjhjp$hvt­kst�t�r;hve2yot�n�ubkfqjyVn�i�tR�on�}°n�hvtR�on$r4k
}on�i�t�n�lo�·qv���f�°p������2yotRkstRhv��}xp$kf}�e6nByVi�n�l�cF�fr��Vr�hv�fr«p���kfqvn�iRp$h|}o~���yVi�t«e6nX�6n$rR�9�fr;��n�l��í�<ßÞ à�GOAJ¸>¿UD�Ñb¹>@HáâÓ¢BM¿�NPA�IeGON
s¦��kfqvn�i�p$hj}o~Bhji¥kf}Nh|���6�frRtRkf}�t`�f�6n$r�kstRhv��}/c�iRhj}Vp�n«uskfqjyon��¤n�w'yVhvuskfqvn�}�t`tRyo�2qvn�i¥�Nk�z�eKn«�2rRn�i�n�}�t+hj}�tR�on«rRn$�Vr�n�i�n�}F�
tRkstRhv��}��d]�i«��n�}�tRhv��}on�l�h|}�tR�VnBlVhjiRp$yVi�iRhv��}Vi
�f�>�ftR�on$r��f�Kn$r;kst��fr�i$cotR�onXi�n��Nkf}�tRhjp$i«�f�Pi�����nBw'yon$r�hvn�i«lVn��Nkf}Vl
tR�Vkst­tR�Vn�hj}o�2yVtdrRn�q|kstRhv��}Vi®e6nBp���kfqvn�iRp�n�l°�Vr�hv�fr®t��Nn$uskfqjyVkstRhj��}��
�à���Vr�hv�fr¦p���kfqvn�iRp$hj}V~�hjidrRn�w'yVhvrRn�l�c�tR�Vhji¦hji
����iRtdn�kfiRh|qvz�kfp$p������2qjhji��on�l�hv�6tR�onJhj}o�1yot¥rRn�qjkstRhv��}�hjidi��frRt�n�l���}

tR�onBn��F�2qjh|p$hvt«kst�t�r�hve2yot�n�ubkfqjyVn�i$�dS­�VnXt�n����6�fr�kfq�n�qvn���n�}�t�kfi�i��'p$h|kst�n�l���hvtR��tR�on�p���}Vp�n$�VtRy2kfq/tRyo�2qjnBhji«n�kfiRhjqjz
rRn�p���}ViRt�r�yVp�t�n�l-lVyor�h|}o~�k�iRp$kf}-�f�/tR�on4rRn�qjkstRhv��}/�P�à�@hj}2lon��'n�id�fr®�VrRn�p������1yot�n�l�r�n�iRyVqvtRi¦ksrRnJk�uskfhjqjkse2qvn�tR�on�}-hvt
�Nk�z�e6nX�6��iRiRhje2qvn4t���k�uf��hjlxtR�onXrRn�qjkstRhj��}�iRp$kf}��í�<�ã ?�¸»¹ÿÑ�¿sÓ�BM¿UNPA�I*GYN
S­�on°rRn$�VrRn�iRn�}�tRkstRhv��}2kfq�iRq|hjp�n��f�6n$r�kst��fr�i ÏCEF kf}Vl ÏCEF ¢ hj���2qvn��Nn�}�tNtR�Vn°p��frRrRn�iR�K��}2lVhj}o~�p���}Vp�n$�2tRyVkfqJiRqjhjp�n
�f�6n$r�kst��fr�i$��Æ°kf}�z��f�XtR�onx�Vr�n$u'hv��y2iNrRn��Nksr��'i�ks�V�2qvz¢t��{tR�Vn°iRqjh|p�n��f�6n$r�kst��fr�i$� Éo�fr�n��okf���2qvnfc­p���}Vi�hjlon$r
tR�on ÏCEF 9�2 �f�6n$r�kst��fr���S­�2hjiJ�f�6n$r�kst��fr���yVi�t�rRn�p���}Vi�t�r�y2p�t�tR�on�ubkfqjh|lF�¤tRhj��n�n�qvn���n�}�t��"�fr�kx~�hvufn�}��6n$r�hj�'lm�f�

Ye+



t�r�kf}Vi�kfp�tRhv��}�tRhj�Nn��9rR��� tR�on�uskfqjyon��¤n�w'yVhvuskfqvn�}�tXtRyV�2qvn�iBhj}�tR�VnNrRn$�VrRn�iRn�}�tRkstRhv��}/��S­�Vh|iXhjiBk�usksr�hjkf}�tB�f�®tR�on
p���kfqvn�iRp$h|}o~{�2rR�fe2qvn���c­kf}2l¹hji�����i�t�n�kfiRhjqjzºkfp$p������2qjhji��on�l¹hj�XtR�on h|}o�2yotNtRyV�2qvn�i�ksrRn p$q|yVi�t�n$rRn�l¹��} tR�on�hvr
n��F�2qjhjp$hvtXkst�t�r�hje2yot�nNuskfqjyon�i$��S@r�kf}2iRkfp�tRhv��}F�¤tRhj�NnNhj}Vlon��Fn�i�Z\TF}o��_fYsg
kf}Vl��Vr�n�p������2yot�n�lmr�n�iRyVqvtRiNZ²´�ÆxÇ4_FÈ�g¤cPhj�
k�uskfhjqjkse1qvnfcV�Nk�z-e6nB�on�qv�2�"yVq¤�
¨����§p���}ViRhjlVn$r
tR�on ÏC3F 9�2¢ �f�6n$r�kst��fr��¥��}�t�n$r�n�i�tRhj}o~�qvzfc'lVyon­t���tR�on�r�n$�VrRn�i�n�}�tRkstRhv��}�cFhvt
�Nk�z�e6n­qvn�iRi+n��F�6n�}F�

iRhvufn
t��4p������1yot�n
tR�Vh|i��f�6n$r�kst��fr>tR�2kf}BtR�on ÏCEF 9�2 �f�6n$r�kst��fr�csn$ufn�}�tR�o��yo~���tR�on
�"�fr���n$rP�Vkfi@���fr�ndp������2q|hjp$kst�n�l
i�n��Nkf}�tRhjp$i$���à�dtR�VnNhj���2qvn��Nn�}�tRkstRhv��} n�}o�"�fr�p�n�i�p���kfqvn�iRp$hj}o~��f�¦tR�onNhj}V�2yot4t���tR�on��f�6n$r�kst��frBtR�on�}mtR�Vn ÏCEF 9�2¢�f�6n$r�kst��fr�hji®�"rRn$nXiRhj}2p�nXtR�onJrRn$�VrRn�i�n�}�tRkstRhv��}�h|i«kfqvrRn�kfloz�iRqjhjp�n�l-kf}Vl-�2ksr�tRhvtRhv��}on�l�hj}�t����Nkb�ohj�Nkfq6rRn�p�tRkf}o~�qjn�i$�
�à�Vp���kfqvn�iRp$hj}o~JhjiP}o�ftPn�}o�9�fr;p�n�l�tR�on�}�rRn��Nksr��'i`iRhj��hjqjksr/t��4tR�o��i�n®�Nkflon¦�9�fr`hj���1qvn���n�}�tRhj}o~«tR�on ÏCEF 9:2 �f�Kn$r;kst��fr
p$kf}�e6nX�Nkflonf�í�<�ä å�¿U@HAJ¾{¿�Ó¢BM¿�NPA�IeGON
S­�on�t�n����6�fr�kfq Ó �f�6n$r�kst��fr;iX�Vk�ufn�}V�-kfi�i��'p$h|kst�n�lmp���i�tBkfiXtR�on$z ksrRnNhj}�t�n�}ViRhv��}Vkfq>�f�6n$r�kst��fr�i$c/kf}2lmksrRn�}o�ft
lon$�6n�}Vlon�}�t+��}�tR�on�p���}�t�n�}�tRi®�f��tR�Vn�lVkstRkse2kfiRnf�+S­�on­t�n����6�fr�kfq2�f�6n$r�kst��fr�i¦ksrRn�hjlVn�}�tRhjp$kfq2t���tR�on�hjrdiR}Vks�1iR�o�ft
p���yV}�t�n$rR�2ksrRtRi��í�<>=8æ Ó¢BHIP¹»¾{¹]çbA�Ie¹>GY@
Éo�fr+n$��p$hvn�}�t+w'yon$rRz�n$ubkfq|yVkstRhv��}�c��¦n«�¦��yVqjl�qjhv�fn®t��Blon�iRhj~�}�iR�Kn�p$h|kfq¶�¤�2yorR�6��i�nd�f�6n$r�kst��fr�i¥�"�fr¥�9r�n�w�yon�}�tRqvz�yVi�n�l
p�����e2hj}VkstRhv��}2i«�f�>�f�6n$r�kst��fr;i$cV�fr�p���}Vi�hjlon$r�p�����e2hj}VkstRhj��}Vi®�f�`�f�Kn$r;kst��fr�i­lVyor;hj}o~�w�yon$r�z��f�VtRh|�Nhv¯�kstRhv��}��
Éo�fr�n��okf���2qvnfc��dn{eKn�q|hvn$ufn�tR�Vkst�����i�t S�TVUJWPY�w�yVn$r�hvn�i���hjqjqJrRn$�"n$rRn�}Vp�n{tR�on¢p$yVrRrRn�}�txi�tRkst�n¢�f�NtR�on

lVkstRkse2kfiRnfc�hj}��fr�lVn$r�t��[iRyo�V�6�frRtNp���}�ufn�}�tRhj��}Vkfq�i�}Vks�2iR�o�ft�w�yVn$r�hvn�i$�§S­�on$rRn$�"�frRnfc­kf}¼n$��p$hvn�}�t�kfqv~f�fr;hvtR�V�
t���t�r�kf}Vi�kfp�tRhv��}mtRhj��n�i�qjhjp�n�tR�on�lVkstRkse2kfi�nfcPkfiX~�hvufn�}�e'zxtR�on�n��F�VrRn�iRi�hv��}�ÏÍ 5 �
f�6
��f
7 5 h 
 6:Ä�û�È 
 e
���
gWf��
��6 
:9 � ÏCEF � �����;c
�¦��yVqjl-e6nXufn$rRz-e6n�}on$³2p$hjkfq¬�
]4i�kf}V�ftR�on$r�n��Fkf���1qvnfc>���Vhjp�� �dn�e6�frRrR�)���"rR��� t�r;kflVhvtRhv��}Vkfq
w�yon$r�zm�f�VtRhj�Nhv¯�kstRhj��}�cPp���}2iRhjlon$r�tR�on�n��'�

�VrRn�i�iRhv��}ÔÏÂUÃ3Ä Æ²È � ÏÍ Î 7 " � Ï� Ð ÏË ���;� ]�iRh|���2qvn-n$uskfqjyVkstRhv��}¼�f�XtR�Vhji�w'yon$rRz[�¦��yVqjl��6n$rR�"�fr�� n�kfp;� �f�Kn$r;kstRhv��}
i�n�w'yon�}�tRhjkfqjqvzfc�h¬�²nf�vc�³Vr;i�tXp������2yotRhj}V~�tR�on�Á���hj}�c6tR�on�}�tR�on�i�n�qjn�p�tRhv��}�c/kf}Vl ³2}Vkfq|qvz�tR�on��VrR�\Á�n�p�tRhv��}���S­�on�kfi��
i��Fp$hjkst�n�lºp���i�t�hji�tR�on�}ºp���iRt�p������2yVtRhj}o~�Ï� ÏÐ ÏË c¦�2qjyVi�tR�on°p���i�tN�f�Xi�n�qvn�p�tRhj}V~m�9rR��� Ï� ÏÐ ÏË � i�n�qvn�p�tRhju'hvtRhjn�i�ksrRn
yVi�n�l¼t�� n�i�tRh|�Nkst�nxtR�on iRhv¯$n��f�XtR�2hjiNrRn�i�yVqvt;�;c¦�2qjyVi�tR�Vn°p���i�t��f�X�VrR�\Á�n�p�tRhj}o~�tR�on°rRn�iRyVqjt��f�XtR�on°i�n�qjn�p�tRhv��}
� ks~�kfhj}mi�n�qjn�p�tRhvu'hjtRhvn�iJksrRn�y2i�n�l1�;��Æx�frRn�n$��p$hvn�}�tJn��'�Vr�n�iRiRhv��}Vi4�Nk�zxe6n�i�yoe2i�tRhvtRyVt�n�l�c1nf�²~o�vc>hv�+hvtXhji��K��i�iRhve2qvn
t��m�2yVi�� tR�on-�Vr��\Á�n�p�tRhv��}[kf}Vl�è)�frNi�n�qvn�p�tRhv��}[hj}�t���tR�oniÁ���hj}/c¥�fr�e�z¢hj���2qvn��Nn�}�tRhj}V~xk�p�����e2h|}on�l¢�f�Kn$r;kst��fr
�VrR�\Á�n�p�tRhv��}�èbiRn�qvn�p�tRhv��}��f�6n$r�kst��fr�c2tR�on$rRn$e'z�n�q|hj�Nhj}VkstRh|}o~�kf}xhj}�t�n$r;��n�lVhjkst�nXrRn�i�yVqvt$�í�<>=Y= ?ÊLHB/BMGYNeIP¹>@Háêéjë1ì
S­�on4kflVlVhvtRhj��}��f�+À1Ä%4 Z s Ê To^`_bafg6�Vkfid��hj}Vhj�Nkfq2hj���2kfp�t+��}�tR�on�rRn$�VrRn�iRn�}�tRkstRhv��}2kfq1kfqv~fn$e2r�kF�¥�mn�t�r�n�kst4ÀKÄ%4
kfi�kxubksr;hjkse2qvn�tR�Vkst�hjiz]f»�Ä*¯FÀ6®Kc+h¬�²nf�vcP~�hvufn�}{k�ubkfq|yonfc>lVyVr�hj}o~�w'yon$rRz�n$ubkfq|yVkstRhv��}m�fr�u'hvn$���Nkst�n$r�hjkfq|hv¯�kstRhv��}
Z s Ê � ^ _ba�g¤�PS>��kfp$p����N���FlVkst�n4À1Ä%4¢hj}XtR�on+r�n$�VrRn�i�n�}�tRkstRhv��}Vkfq�kfqv~fn$eVr�kFcb�dnd�VrR�f�6��i�n+kflVl2hj}o~­k­}on$�{�"y2}Vp�tRhv��}�cÔ�}o�)��usksr�hjkse2qvn�kfiRi�hv~�}V��n�}�t$c Ö����2hjp��mkfiRi�hv~�}ViXk�uskfqjyon�t���À1Ä-4¸n$ufn$rRz'���on$rRnNtR�2kst�hvtBks�V�6n�ksr�iXhj}mk�tRyo�2qvnf�
ÉorR��� tR�Vkst­�6��hj}�t®��}�cVtR�onXtRyo�1qvnBhji®~frR��yV}2l�kf}Vl��Nkf}Vhj�2yVqjkst�n�l�n��okfp�tRqvz�kfi«�ftR�on$r�~frR��yV}Vl-tRyo�1qvn�i$�
�mn�p���}2iRhjlon$rRn�l�tR�on«�f�2tRhv��}��f�Kkfqjqj����hj}V~�tR�on­y2i�n$r`t��Bi��6n�p$hv�9z�tR�Vkst«À1Ä%4�r�n��Nkfhj}�yV}Vhj}2i�tRkf}�tRh|kst�n�l�l2yor�hj}o~

w'yon$rRz¢n$ubkfqjy2kstRhv��}�c®�o���¦n$ufn$r�c«tR�Vhji��f�2tRhv��}º�Vkfi���}on��Vr�h|�NksrRz{l2hjiRkflouskf}�tRks~fnxtR�Vkst�hjiNh|qjqjyVi�t�r;kst�n�l{e'z[tR�on
�"��qjqv����hj}o~�n��okf���2qvnf��s®��}ViRhjlon$r�kxi�n�qvn�p�tRhj��} ��}¢k�uskfqjhjlF�¤tRh|��nNi�tRkst�n-rRn�qjkstRhv��} ���on$rRn�tR�on�i�n�qjn�p�t�n�l{tRyV�2qvn�i
ksrRn�tR�o��i�n��2rRn�p�n�lVhj}o~ Ê n�p�n���e6n$r�Èsc+È�_f_fÌ�hj}xuskfqjhjl tRhj�Nnf��TF�o��yVq|l°k�tRyo�2qjn���hjtR� kf}�n�}2lVhj}o~�tRhj��n��f��ÀKÄ%4
ks�V�6n�ksrBhj} tR�on�rRn�iRy2qvte&¹�¡�dt��'l2k�z�hjiJ¨��)ufn���e6n$r�Ì*òFc+È�_f_fÌ'c>tR�on�}m�6n$r��Vks�1i�tR�on�r�n�iRyVqvtJiR�o��yVq|l°hj}2p$qjyVlon�tR�on
tRyo�2qjnf�g�����¦n$ufn$r�c+hv�®tR�on�tRyo�2qvn�hji�hj}�tR�on�rRn�i�yVqvt$c@tR�Vn�} tR�on�rRn�iRyVqjtXeKn�p����Nn�i�hj}�uskfqjhjlmtR�on�ufn$rRz�}on��Ft�lVk�zfc
iRhj}2p�n���} Ê n�p�n���e6n$rBÈsc�È�_f_fÌ�tR�on4tRyo�2qvn4}o��qj��}o~fn$rd�2rRn�p�n�lon�i¦tR�Vkst«lVkst�n-í+�mnXp���yVqjl�kfiRi��Fp$hjkst�nXkÕÔ�qjhv�"n$tRhj��n�Ö
��hvtR��n$ufn$r�z r�n�iRyVqvt$c/e1yotJtR�VhjiXhjiBkf} � ks�V�2ksrRn�}�tRqvzV��n��'�6n�}ViRhjufn��f�2tRhv��}�kf}Vlmr�n�w�yVhjrRn�iJ�"yVrRtR�on$rJrRn�i�n�ksr�p;���N��}

Y�·



tR�onBhj}�t�n$rRn�i�t«�f�¥�Nks�Fhj}o~��Nh|}Vhj�NkfqKp��Vkf}V~fn�i­t���TVUXW��¡_fY��¦nBkflouf�'p$kst�n�~frR��yV}Vl2hj}o~�n$ufn$rRz�tRyo�2qvnJ�Vr�hj�fr«t��NhvtRi
yVi�nf�í�<>=6; ?ÊL/¾x¾{A�N�î
Éo�fr«�Nkf}�zN�f�/tR�on4t�n����6�fr�kfq1�f�6n$r�kst��fr�i$c'tR�onJiRkf��nJkfqv~f�fr�hvtR�V��idyViRn�lNt���n$ubkfq|yVkst�n�tR�Vn�hvr¦i�}Vks�2iR�o�ft¦p���yV}�t�n$r��
�2ksrRtRi4�Nk�z�eKn�yVi�n�l°lVhvrRn�p�tRqvzfc1�fr���hvtR��iR�Nkfq|q@���FlVhv³2p$kstRhj��}Vi$cVtR�on�p��Vkf}V~fn�i�e6n�hj}V~NkflVlVhvtRhv��}2kfq��2ksr�kf��n$t�n$r;i
�2kfiRiRn�l�t���tR�on�n$uskfqjyVkstRhv��}��<yV}Vp�tRhv��}2i$��S��on�i�n��f�6n$r�kst��fr�iBh|}Vp$qjyVlon�tR�on��VrR�\Á�n�p�tRhv��}�c>i�n�qvn�p�tRhv��}�c@tR�on$tRkb� Á���h|}�c
��yot�n$r�� Á���hj}�c4kf}Vl yV}Vhv��}¹�f�6n$r�kst��fr�i$�¸Éo�frx�ftR�on$r-�f�Kn$r;kst��fr�i$cJiRyVp��§kfi-tR�on�kst�kf}Vl§iR}Vks�2i��o�ft��f�6n$r�kst��fr;i$c
n$uskfqjyVkstRhv��}�kfqj~f�fr�hvtR�V�Ni«ksr�nBn�kfiRhjqvz�p���}Vi�t�r�y2p�t�n�lxkfi­usksr�hjkf}�tRi«�f�PtR�onB�Vr��\Á�n�p�tRhv��}�n$ubkfqjy2kstRhv��}�kfqv~f�fr�hjtR�V���
��}�i�����n�hj}Vi�tRkf}Vp�n�i�c/tR�onNrRn$�2rRn�i�n�}�tRkstRhv��}Vkfq¥�f�6n$r�kst��fr�i�lon��Nkf}Vlm�2r�hv�frBp���kfqvn�iRp$h|}o~��f�«hj}o�2yot4rRn�qjkstRhj��}Vi$c

�Nkfhj}2qvz��9�fr-tRhj�Nn�i�tRkf���ªp������2yotRkstRhj��}�� ñ+��p$hvn�}�t-kfqv~f�fr�hjtR�V�Ni��9�fr�t�n����6�fr�kfqJp���kfqvn�i�p$hj}o~oc�kfi-�¦n�qjqJkfi-k
tR�o�frR��yV~���i�tRyVloz��f�¥w�yVn$rRz��f�2tRhj�Nhv¯�kstRhv��}xi�t�r�kst�n$~�hvn�i��9�fr4w�yon$r;hvn�i«hj}�uf��qvu'h|}o~Np���kfqvn�iRp$hj}V~oc2hji­}on$n�lVn�l��9�fr�tR�on
p���}Vi�t�r;yVp�tRhv��}[�f�JkmS�TVUJWPY°w'yon$rRz{�VrR�Fp�n�iRi��fr��[�mnx}V�ft�n�tR�Vkst�tR�on�}on$n�l��"�frNp���kfqvn�iRp$h|}o~�hji�lon$t�n$r���hj}on�l
e'z¢tR�Vn��9�fr;� �f�JtR�onx�2rRn�lVhjp$kst�n��fr�tRhj��n�i�tRkf�N�¹p������2yVtRkstRhv��}º�<yV}Vp�tRhv��}¼kfiRi��Fp$hjkst�n�lº��hjtR�ºk p���}Vp�n$�2tRyVkfq
�f�6n$r�kst��fr��X��}��Nkf}�z°p$kfi�n�i$c/iRyVp;��kfiJ���on�}°�VrRn�lVhjp$kst�n�i4rRn$�"n$rRn�}Vp�n���}Vqjz�n��'�2q|hjp$hvt�kst�t�r;hve2yot�n�i$c�p���kfqvn�i�p$hj}o~�hji
}o�ft­r�n�w�yVhjrRn�l��

�����¦n$ufn$r�cKn$��p$hvn�}�t�hj���1qvn���n�}�tRkstRhv��}-�f�¥i�n$ufn$r�kfq>�f�Kn$r;kst��fr�i$c2����iRt�}o�ftRkse2qvz-tR�on�t�n����6�fr�kfq¤Á���hj}��f�6n$r�kb�
t��fr�i$c1hji«iRhv~�}Vhj³2p$kf}�tRqjz����frRn�p����N�2qvn��-tR�Vkf}�tR�on�hvr­i�}Vks�2iR�o�ft­p���y2}�t�n$rR�1ksrRtRi$c2hj}��fr�lVn$r­t���k�uf��h|l��6n$rR�"�fr��Nhj}o~
k�s®ksrRt�n�iRhjkf}��VrR�FlVyVp�t
�f�/tR�onJhj}o�2yot$�Hs¦��kfqvn�i�p$hj}o~�h|idks~�kfhj}�hj���6�frRtRkf}�td�Vn$rRne5o�o���¦n$ufn$r�cV}on$� t�n�p��V}2hjw�yVn�i
�"�fr
t�n����6�fr�kfq�Á���h|} h|���2qvn���n�}�tRkstRhv��}°�Nk�z°rRn�iRyVqvt4hj} hj���VrR�)ufn�l �Kn$r��9�fr���kf}Vp�nfcKkf}2l�ÁRyVi�tRhj�9z�kflVlVhjtRhv��}Vkfq@h|���2qvn��
��n�}�tRkstRhv��}xp����N�2qvn��ohvt·zf�
W>kfi�tRqvzfc`lon$�6n�}VlVhj}o~-��} tR�onNrRn$�Vr�n�i�n�}�tRkstRhj��}�n�}o�"�fr�p�n�l{e�z�tR�on�h|���2qvn���n�}�tRkstRhv��}�c@n$��p$hvn�}�t�t�n�p��2}Vhjw'yon�i

�"�fr�t�n����6�fr�kfq�iRqjhjp$hj}V~��Nk�z�e6n�rRn�w'yVhvr�n�l�� S��on°lVkstRkse1kfi�n°hj�N�2qvn���n�}�t��fr��Nk�zºlon�iRhvr�n�t�� t�r�kflVn°p���i�t���}
yo��lVkst�n­�"�fr¦n$ubkfqjy2kstRhv��}Nn��F�6n�}Vi�n­e'zNkfqjqv�)��hj}o~�}V��}F�·p���kfqvn�iRp�n�l��fr
r�n$�Kn$tRhjtRhvufn�hj}V�9�fr���kstRhv��}Nhj}�tR�Vn4lVkstRkse1kfi�nf�
ñ+��p$hvn�}�t«t�n��N�K�fr;kfq/iRqjhjp$h|}o~�t�n�p;�V}Vhjw'yon�i­i��o��yVqjl-n��ohji�t«t���i�yo�V�6�frRt¦tR�Vhji­p$ks�2kse1hjqjhvt¡zf�
S­�Vn�i�n�tR�VrRn$n��2rR�fe2qvn��Ni�c�t�n����6�fr�kfqKp���kfqvn�iRp$hj}V~oc't�n��N�K�fr;kfqeÁ���hj}�n$ubkfqjy2kstRhv��}�cFkf}Vl�t�n����6�fr�kfq1i�qjhjp$hj}o~oc�ksrRn

p�n�}�t�r�kfq
t�� tR�on�n$��p$hvn�}�t�n$uskfqjyVkstRhv��}{�f�­S�TVUJWPY-w�yVn$r�hvn�i$c`kf}Vl��<yorRtR�Vn$r�rRn�i�n�ksr;p��¢hjiBrRn�w'yVhvr�n�lmt�� lVn$ufn�qv�f�
kf}Vl�kf}2kfqvz�¯$n�kfiRi��Fp$hjkst�n�l�kfqv~f�fr�hjtR�V�Ni$�

î ����O*õ�Q�I6�+OPI6M����
S­�on�kfqv~fn$eVr�koÁRyVi�t�lon�iRp�r�hve6n�l�hji���}on�p����N�K��}Vn�}�t­�f�+k Ê µ«Æ�T�ksr;p��Vhvt�n�p�tRyVrRn�i�yo�V�6�frRtRhj}o~�S�TVUXW>Y'�¦�à}xtR�Vhji
i�n�p�tRhv��}/c��dn«lon�i�p�r�hve6n¦i�yVp���kf}�ksr�p;�Vhvt�n�p�tRyor�nf�+£Xyor`~f��kfqohji`t��Jn�}�yV�Nn$r�kst�n«tR�on­p��2kf}o~fn�i¥tR�Vkst¥kXp���}�ufn�}�tRhv��}2kfq
Ê µ«Æ T �¦��yVqjl�}on$n�l�t���iRyo�V�6�frRtJS�TVUJWPY'��]4iJ��hvtR� tR�onNkfqv~fn$e2r�kFc/�¦nNksrRnNp���}Vp�n$r�}on�l���hvtR�����'l2hv�9zFhj}o~�k
p���}�ufn�}�tRhv��}2kfq Ê µ«Æ�T�hj}�k��Nhj}2hj�Nkfqo�<kfiR�Vhv��}�t���iRyo�V�6�frRtdS�TVUJWPY'�P�§�Vhjqjn�k����frRn4n�qjkse6�fr�kst�n4ksr;p��Vhvt�n�p�tRyVrRn
hjiJ�6��iRiRhje2qvn � q|hv�fn�qvzx��hvtR��iRhv~�}Vhv³1p$kf}�tJ�6n$rR�"�fr��Nkf}Vp�n�~�kfhj}Vi7�;c/��yorX�2yor��K��iRn�hjiJt��°lon�iRp�r�hve6n�tR�on Ô�³Vr�iRtJiRt�n$�ÈÖ
t����®ksr�lVi�tR�onBrRn�kfq|hv¯�kstRhv��}-�f�¥k�t�n����6�fr�kfq Ê µ«Æ T6�
��}NtR�on4}on��Ftdi�n�p�tRhv��}/c��¦n4lVn�iRp�r�hve6n­k�p$kf}V��}Vhjp$kfqKlon�iRhv~�}��"�fr®k�p���}�ufn�}�tRhv��}2kfq Ê µ«Æ�TK���mn4tR�on�}�lon�iRp�r�hve6n

tR�on
��hj}Vhj�Nkfqbp��2kf}o~fn�i>}Vn$n�lon�lXe'z4n�kfp;��p������6��}on�}�t/�f�FtR�on
ksr;p��Vhvt�n�p�tRyVrRn+t���iRyV�V�6�frRt�S�TVUJWPY'�@�mn
p���}Vp$q|yVlon
��hvtR��kN�9n$� �fe1i�n$rRuskstRhv��}Vi­kse6��yot«tR�on�lon�iRp�r�hve6n�l-ksr�p;�Vhvt�n�p�tRyorRnf�

Û�<>= à�GY@�ïY¿6@YIP¹>GY@HAJ¸Fð�N�Ñ3FE¹TIe¿ÈÑ¤IPLHN3¿UD
É`hv~�yorRn d�iR�V����iPk�p���}�ufn�}�tRhj��}Vkfq Ê µ«Æ�TBksr;p��Vhvt�n�p�tRyVrRn¦i�yo�V�6�frRtRhj}o~�TVUXW��¡_fY'�`�à}�tR�on
³2~�yorRnfcb��uskfqjiPrRn$�VrRn�i�n�}�t
lVkstRk¢hvt�n��Ni$c�nf�²~o�vc�yVi�n$r-iRyoe1�Nhvt�t�n�l¼w'yon$r�hjn�i$c«e6���Fn�i�r�n$�VrRn�i�n�}�t�i��f�"t·�®ksrRnmp������6��}on�}�tRi$c­nf�²~o�vc4tR�on°w'yon$rRz
p������2h|qvn$r�cokf}Vl�ksrRr�����i­i��o����tR�onX±V�����f�Pl2kstRk�tR�orR��yo~���tR�on Ê µ®Æ�TK�
UJyVn$r�hvn�i��Nk�z�e6n�iRyoe2�Nhjt�t�n�l e'z��"��yor�t¡z��6n�i��f��yViRn$r�i$c`tR�on-lVkstRkse2kfi�n�kflV�Nh|}Vhji�t�r�kstRhj��} �<Ê µ¦]X��i�tRk�¦`c

hj}�t�n$r�kfp�tRhvufn�y2i�n$r�i$cVks�V�1qjhjp$kstRhv��}-�Vr��f~fr�kf�N��n$r�i�cVkf}Vl��2ksr�kf�Nn$t�r�hjpXyVi�n$r;i$�

Y

Í



Data Data

DBMS

Host Language
Compiler

Privileged

Commands

Programs

DDL
Statements

Precompiler

DBA Staff

Query
Compiler

DML

Statements

Data Manager

Transaction
and

Interactive

Evaluator
Run−time

FilesDictionary

Users
Parametric

Programmers
Application

Users

Application

Transactions
Canned

Query Execution
Plan

DDL
Compiler

É`hv~�yVrRn�d É s®kf}o��}2hjp$kfq Ê µ®Æ�T�]�r�p;�Vhvt�n�p�tRyorRn

S­�Vn Ê µ®] i�tRk�¦�h|idr�n�i��6��}ViRhve2qjn��"�fr­lon$³2}Vhj}V~�kf}Vl��Nkfh|}�tRkfhj}2hj}o~�tR�VnJl2kstRkse2kfi�nBtR�or���yo~���tR�onXn��'n�p$yVtRhv��}
�f�BlVkstRk{lon$³2}VhvtRhj��}�qjkf}o~�yVks~fn �<Ê4Ê W`�Ni�tRkst�n��Nn�}�tRi-kf}Vl¼�Vr�hvuFhjqvn$~fn�l�p����N��kf}VlVi�}V�ft�k�uskfhjqjkse1qvn�t�� �ftR�Vn$r
yVi�n$r;i$�
��}�t�n$r;kfp�tRhvufnXyVi�n$r�idksrRn4iR�f�2�Vhji�tRh|p$kst�n�l�c�lVkstRkse1kfi�n��·qjhvt�n$r�kst�nXyViRn$r�i$�`S­�on$zNiRyoe1�NhvtdTVUJW/�¡_fY�w'yon$r�hjn�i+���Vh|p��

ksrRn�p������2hjqvn�lxe�z�tR�Vn�w'yon$rRz�p������2h|qvn$r�hj}�t���kf}°�VrR�Fp�n�lVyorRn��¤�fr;hvn�}�t�n�l°hj}�t�n$r�}Vkfq/r�n$�VrRn�i�n�}�tRkstRhv��}�cKtR�on�w'yon$rRz
n��Fn�p$yotRhv��}��2qjkf}/�PS­�Vn®w'yon$rRz�n��'n�p$yotRhj��}��2qjkf}�hjiP�2kfiRiRn�l�t��XtR�on®r�yV}F�¤tRhj�Nndn$uskfqjyVkst��fr+�"�fr¥n��Fn�p$yotRhv��}��¥]4p�tRyVkfq
kfp$p�n�iRi�t��NtR�onBi�t��fr�n�lxlVkstRkNh|i®�Kn$r��9�fr��Nn�l-e�z�tR�onBt�r�kf}2iRkfp�tRhv��}xkf}2l�lVkstRkN�Nkf}Vks~fn$r��
]��V�2qjh|p$kstRhv��}��VrR�f~fr;kf�N��n$r�i�iRyoe2�Nhjt�ks�2�2qjhjp$kstRhv��}º�VrR�f~fr�kf�Ni��­r�hvt�t�n�}¹hj}ºk{�o��i�tN�Vr��f~fr�kf�N�Nhj}V~�qjkf}F�

~�yVks~fnfcPnf�²~o�vcÊsJc�tR�Vkst�p���}�tRkfhj}�n���e6n�lVlon�lmlVkstRkse2kfiRn�w�yVn$r�hvn�i$��]��VrRn�p������1hjqvn$rXi�n$�2ksr�kst�n�i�tR�onNn���e6n�lVlon�l
w'yon$r�hvn�i��"rR����tR�onm�o��i�t�ks�V�1qjhjp$kstRhv��} kf}Vl§rR��yot�n�i-n�kfp;�ªt��ºkf} ks�V�2rR�f�Vr�hjkst�n�p������2h|qvn$r���S­�Vn p������1hjqvn�l
lVkstRkse2kfiRnBw�yon$r�z�kf}Vl-�o��i�t®�Vr��f~fr�kf� ksrRnXrRn�p�����e2hj}on�l�t����Vr��'lVy2p�n4k�p$kf}V}on�l-t�r;kf}ViRkfp�tRhv��}�co���Vhjp��-�Nk�z�e6n
n��Fn�p$yot�n�lxkst�iR����n�qjkst�n$r4lVkst�nf�¸ ksr�kf��n$t�r;hjpdy2i�n$r�iPksrRn¦y2}Vi��f�2�Vh|i�tRhjp$kst�n�l�y2i�n$r�iPiRyVp���kfi`kfhvr�qjh|}on+rRn�i�n$r�ubkstRhv��}�ks~fn�}�tRi`�fr`p$y2i�t�����n$r¥i�n$rRuFhjp�n
rRn$�Vr�n�i�n�}�tRkstRhjufn�i$�dS­�Vn$z�yVi�nXtR�Vn�p$kf}V}on�l�t�r;kf}ViRkfp�tRhv��}Vi­�VrR�FlVyVp�n�l-e'z�ks�V�1qjhjp$kstRhv��}Vi®�2rR�f~fr�kf�N��n$r;i$�

é8êYëYì�íUî3ïOð s¦��}ViRh|lon$rNiR}Vks�2i��o�ft�ufn$r�iRhv��}2i��f��tR�Vn,ñ
���1qv��zfn$nxkf}2l¼Æxkf}2ks~fn�i�iRp;�on��Nkfi�lon$³2}on�l�h|}¼T'n�p7�
tRhv��}Vi­ao�jÈs�
�mn�hjq|qjyVi�t�r�kst�nJtR�on�±V��� �f�¥hj}V�9�fr���kstRhv��}-tR�orR��yo~��-tR�Vn�ksr�p��2hvt�n�p�tRyorRnB��hvtR�-tR�onB�"��qjqv�)��hj}o~�w'yon$rRzfc
���Vh|p��-rRn$tRyor;}Vi®tR�on�}Vkf�Nn�i«�f�¥kfqjq6n����2qv�)zfn$n�i��Nkf}2ks~fn�l�e'z�µ¦�fe/�J�LOMNLZP�R�L%*).�/10123,�,�nÿå'(~*�,Hi�$8(Pk�(mg3,8l¹n]$3g!hNå)(+*�,
"Oã�ç-$�L%*).�/10123,�,Hij$8(Pk�(1g�,8l
D�BNLOãNLf$8(Pk�(1g�,8l¹nÿê',%.)ofp�L-*).8/!0m2),�,rnÿê),-.)o äOå�ê�$8(Pk�(1g�,8l¹n]$)g1hNå)(+*�,spqK�?30-ñvK

TFyV�V�6��i�n�tR�Vkst«tR�2hji®w�yon$r�z�hji®iRyoe1�Nhvt�t�n�l�e�z�kf}�hj}�t�n$r;kfp�tRhvufnByVi�n$r�� � �mnBp���y2qjl-kfiRiRyV��nJtR�Vkst«tR�VnJw'yon$rRz
�®kfi�iRyVe2�Nhvt�t�n�l�uFhjk�kf}o�ftR�on$r4�2kstR��c2nf�²~o�vc�kfi4kf}xn���e6n�lVlon�l°w�yon$r�z-h|}�kf}°ks�2�2qjhjp$kstRhv��}2i«�VrR�f~fr�kf��c2e2yot�tR�on
lVhji�p$yViRiRhv��}N�d��yVq|l�e6n��N�frRn4p����N�2qjhjp$kst�n�l�cokf}Vl�}o�����frRnJhjqjqjy2i�t�r�kstRhvufnf� ��S­�onJw�yVn$rRzfc'k Ê Æ°Wmi�tRkst�n���n�}�t$c2hji
³Vr�iRt/�VrR�Fp�n�iRi�n�l�e�zXtR�Vn}è$¯V½$»eò�¬�Äe´�¾KÃ9Åj½�»7�+S­�on¦w�yon$r�zJp����N�2hjqvn$rPkf}Vkfqvz'¯$n�i>tR�Vndw'yon$rRzfcs³Vr�i�t>i�z'}�tRkfp�tRhjp$kfqjqjzBkf}Vl
tR�on�}�i�n��Nkf}�tRhjp$kfqjqjzf�¥T'zF}�tRkfp�tRhjp®kf}VkfqvzFiRhji>n�}ViRyorRn�i>tR�Vkst`tR�on®qvn��ohjp$kfqFkf}Vl�iRz'}�tRkfp�tRhjp®i�t�r�yVp�tRyVrRnd�f�1tR�on®w�yon$r�z�hji
p��frRrRn�p�t$�®T'n��Nkf}�tRhjpJkf}VkfqvzFiRhjid�Kn$r��9�fr���i
t¡z��6nXp��on�p��'h|}o~�kf}Vl�ufn$r�hv³Vn�i®tR�Vkst®�ftR�on$r­iRn��Nkf}�tRh|p4p���}2i�t�r�kfhj}�tRi®ksrRn

Yed



iRkstRhjiR³Vn�l��¥S­�o��yo~���}o�ft®iR�o����}���}�tR�on4lVhjks~fr�kf��cFiRp;�on��Nk�hj}o�"�fr��NkstRhv��}�p���}�tRkfhj}Vn�l�h|}NtR�onJlVkstRk�lVhjp�tRhv��}Vksr�z
hji«yViRn�l�lVyor�h|}o~�iRn��Nkf}�tRh|pBkf}VkfqvzFiRhji$�_ qvtRhj�Nkst�n�qjzfc1tR�on�w'yon$rRzxp������1hjqvn$r��2rR�'l2yVp�n�i�k��VrR�Fp�n�lVyor;kfq/n��F�VrRn�iRiRhj��}x�f�+tR�Vn�iRyVe2�Nhvt�t�n�l°w�yon$r�z�tR�Vkst
hji�iRyVhvtRkse1qvnN�"�fr�n��Fn�p$yotRhv��}¢e'z�tR�on�r�yV}F�¤tRh|��nNn$uskfqjyVkst��fr��mS­�Vh|iB�VrR�Fp�n�lVyor;kfq+n��F�VrRn�iRiRhj��} hji�e2kfi�n�l¢��}¢tR�on
rRn�qjkstRhj��}Vkfq�kfqv~fn$eVr�kF�d]�i­kf}xhj}�t�n$r;��n�lVhjkst�nBi�t�n$�@cVtR�on�w'yon$rRz�p������2hjqvn$r«t�r;kf}ViRqjkst�n�i�tR�onBw�yVn$rRz�h|}�t��NkNi�hj���2qvn
kfqv~fn$eVr;kfhjp�n��F�VrRn�iRiRhj��}m���Vhjp;��hjiXtR�Vn�}��f�VtRhj��hv¯$n�l��-ToyVp���kf}{n��F�VrRn�iRiRhj��}m�9�fr���yor�n��okf���2qvn��Nhv~���tBe6nNtR�on
�"��qjqv����hj}o~o�

Â ` k c�m�oqp
r ßåß v Ôba
c ß 7 � a q a�� ß�� v � � û Ôba
c ß�d�8x�y|{~}8� ,Q��� Ð k c�m�oqp
r ßåß v � ß m�� �E� a q a�� ß
� v � ß m�� � Í � � û Ôba
c ß �A<xó p�ô < � � �Åz3���N� Ë �����

S­�Vn4³1}VkfqKrRn�iRyVqvt¦�VrR�FlVyVp�n�l�e'z�tR�onBw'yon$rRz�p������2hjqvn$r«hji«k�w'yon$rRz�n��'n�p$yotRhj��}��2qjkf}�c'���Vh|p��-hji®n�iRi�n�}�tRhjkfqjqjz
tR�on-�f�VtRhj��hv¯$n�l{kfqj~fn$eVr�kfhjp�n��'�2rRn�iRiRhv��}{��hvtR�¢i��6n�p$hv³2p�kfqv~f�fr�hvtR�2�Ni�p;�o��i�n�}[�"�fr�n�kfp��ºkfqv~fn$e2r�kfhjp��f�Kn$r;kstRhv��}��
Éo�fr«n��okf���2qvnfcFtR�onJw'yon$rRz�p������1hjqvn$r®�Nhv~���td~fn�}on$r;kst�n4tR�Vn4�"��qjqv�)��hj}o~�w�yon$r�zNn��'n�p$yVtRhv��}-�2qjkf}�c'lon$�6n�}VlVhj}V~B��}
k�n�i�tRh|�Nkst�nB�f�PtR�on�p���i�t­�f�`usksr�hv��yVi«kfqj~f�fr�hvtR�V�Ni�hj���2qvn��Nn�}�tRhj}V~�tR�onBl2h§¦Kn$r�n�}�t«�f�6n$r�kst��fr�i��
âW� y|{ k�õ w>z Á ��� Ë � } ��²�â � � �3z3���N� Ë m ¥ % � 6 ¥ �
��� Ë ¹ } âHõ { � � ����²
â ` ÔÜa�c ß 7 � � û ÔÜa�c ßWd � z*� Ë âW� Á }8����{ � � w"z �8xzy|{~}8� ,Z���em(âW� y|{ k�m ¥ |>� { â ¥ ���
��}�tR�Vhji­w'yon$rRz�n��Fn�p$yotRhv��}��1qjkf}�cFtR�on�w'yon$rRz-p������2hjqjn$r��Nks�fn�i�y2i�nB�f�`kf}�n��ohji�tRhj}o~Nh|}Vlon�����}xtR�on�Æx~fr�¨4kf��n
kst�t�r�hve1yot�n��f�¥tR�on�Æxkf}2ks~fn�i�r�n�qjkstRhv��}�t��-w'yVhjpR�Fqvz-³2}Vl�tR�on�lon$�1ksrRtR��n�}�tRi�tR�Vkst4µ¦�fe���kf}Vks~fn�i$��S­�2hji­hj}�t�n$r��
��n�lVh|kst�n�rRn�iRy2qvt+hji+i�t��fr�n�l�hj}NtR�on�t�n����6�fr�ksr�z�r�n�qjkstRhv��}�âW� y|{ k��¥]4iHâW� y|{ k¦hji+qjhv�fn�qjz�t���³Vtdhj}��Nkfhj}N��n��N�frRzfc
h¬�²nf�vc­µ¦�fe ��}Vqvz��Nkf}Vks~fn�i�k��"n$� lVn$�2ksrRtR��n�}�tRi$c­kf}Vl¹�on�}Vp�n,âW� y|{ kN��hjqjq«p���}�tRkfhj}¹��}Vqvz�k��"n$� tRyV�2qvn�i$c®k
iRhj�N�2qvnB}on�i�t�n�lo�·qv���f�·Á���hj}xhji�yVi�n�lxt���³2}2lxµ¦�fe3^\i�n����2qv�)zfn$n�i$����}xkflVl2hvtRhv��}�c1r�kstR�on$r�tR�2kf}x�­r;hvtRhj}o~�kf}V�ftR�on$r
t�n����6�fr�ksrRz-rRn�i�yVqvt$c2tR�Vn�p������2h|qvn$r�p��V����i�n�i4t����Kn$r��9�fr�� tR�on�³1}Vkfq��VrR�\Á�n�p�tRhv��}°�f�¥tR�on�n��N�2qv��zfn$n�}Vkf��n�kf}Vl
tR�on���kf}Vks~fn$r�}Vkf�NnBkst�t�r�hve2yot�n�i£Ô���}�tR�onX±VzZÖ���hvtR�-tR�Vn²Á���h|}��
S­�Vn�w'yon$rRz{n��'n�p$yotRhj��}[�2qjkf}¢hji�i�n�}�t�t��mtR�on-r�y2}F�¤tRhj��n�n$ubkfqjy2kst��fr��9�fr�n��Fn�p$yotRhv��}��{Éo�fr�n��Fkf�N�2qvnfc+�"�fr

tR�on¢w>z Á ��� Ë � } ��²
â��f�6n$r�kstRhj��}¼hj}[tR�on kse6��ufn°w'yon$rRz[n��Fn�p$yotRhv��}¼�2qjkf}�c¦tR�on�r�y2}F�¤tRhj��n�n$uskfqjyVkst��fr�n��'n�p$yot�n�i
tR�Vhji�kfqv~f�fr�hjtR�V��cP~fn�}on$r�kstRhj}o~�k i�n$r�hvn�i��f��hj}VlVn���r�n$t�r�hvn$uskfqji�kf}2l{iRyVe2i�n�w'yon�}�t�rRn�qjkstRhv��}{�2ks~fn�rRn$t�r�hvn$uskfqji�t��
�Nkst�n$r�h|kfqjhv¯$n�tR�Vn�i�n�qvn�p�tRhj��}��+S­�on4lVkstRk�r�n$t�r�hvn$uskfqV�f�6n$r�kstRhv��}Vi¦ksrRn��Kn$r��9�fr��Nn�lNe'z�tR�on�t�r;kf}ViRkfp�tRhv��}�kf}Vl�lVkstRk
�Nkf}Vks~fn$r¦���Vh|p�����kf}Vks~fn�i¦tR�on�e2yQ¦Kn$r
iR�2kfp�n4kfq|qv�ft�n�lNt���tR�on�t�r;kf}ViRkfp�tRhv��}�cFkf}Vl�n�}ViRyorRn�i
tR�on�p���}2iRhji�t�n�}Vp�z��f�
tR�onJlVkstRkse2kfi�nJn$ufn�}-tR�o��yV~�����yVqvtRhj�2qvn­t�r�kf}2iRkfp�tRhv��}Vi®�Nk�z�e6n�n��Fn�p$yotRhj}o~�p���}Vp$yVrRrRn�}�tRqvzNhj}�tR�on Ê µ«Æ�TK�  !
��}ºtR�onxrRn��Nkfhj}VlVn$rN�f�XtR�VhjiNiRn�p�tRhv��}�c«�¦nxlon�iRp�r�hjeKn�tR�Vn°�Nhj}2hj�Nkfq®p��Vkf}V~fn�i�r�n�w�yVhjrRn�l[t��{n�kfp;� Ê µ«Æ�T

p������6��}on�}�t¦h|}��fr�lVn$r¦t���iRyV�V�6�frRt
S�TVUXW>Y'�`�mnX}o�ft�nJtR�Vkst®tR�on��2rRn�p������2hjqjn$rdkf}Vl��o��i�t«qjkf}o~�y2ks~fn4p������1hjqvn$r
ksrRn¦qjksrR~fn�qvzXhj}VlVn$�Kn�}2lon�}�t6�f�FtR�on¦lVkstRkse2kfi�n¦w�yon$r�zJq|kf}o~�yVks~fnc|¹tR�on$zXr�n�w�yVhjrRn¥��}VqvzXiR�Nkfq|q�p��Vkf}V~fn�i@t��4iRyo�V�6�frRt
t�n����6�fr�kfqoqjhjt�n$r�kfq�è)tRhj��n�iRtRkf���Np���}�ufn$r;iRhv��}��¥Éo�fr+n�kfp;�N�f�KtR�on«rRn��Nkfh|}Vhj}o~Jp������6��}on�}�tRi$c�tR�on­l2kstRkXlVhjp�tRhv��}Vksr�z
kf}VlmlVkstRk-³1qvn�i$c/kfiX�¦n�qjq¥kfiJtR�o��i�n���hvtR�Vhj} tR�on Ê µ«Æ T �2rR�f�6n$r�c��dnNlVn�iRp�r�hve6n�tR�onN�Nhj}Vh|�Nkfq>�N�'lVhj³2p$kstRhv��}Vi
}on$n�lon�l�e�z�tR�on�i�n�p����N�K��}Vn�}�tRi�t���iRyo�V�6�frRt®S�TVUXW>Y�w'yon$r�hvn�i$�

Û�<µ; Ü1A�IeA�Ü ¹�Ñ¤IP¹"GY@/A�N�î×AC@EºÀÜ1A�IeA�ö�¹>¸>¿UD
S­�on�lVkstRkNlVhjp�tRhj��}VksrRz-kf}Vl�lVkstRk�³2qvn�i­p���}�tRkfhj}�tR�Vn�lVkstRkse2kfiRnfc2tR�on�kfp�tRy2kfq>lVkstRk��Nkf}Vks~fn�l°e�z-tR�on Ê µ«Æ�TK�
S­�on�lVkstRkml2hjp�tRhv��}VksrRz{rRn�p��fr�lVi�i�p��on��Nk hj}o�"�fr��NkstRhv��}[iRyVp;��kfi�³2qvn-i�t�r�y2p�tRyorRn�kf}Vl[�"�fr��Nkst$cdtR�on�}�y2��e6n$r
kf}Vl°t·z'�6n�i��f�+kst�t�r�hje2yot�n�i4hj}xk�rRn�qjkstRhv��}/c1hj}�t�n$~fr�hvt¡z�p���}Vi�t�r�kfhj}�tRi$c6kf}Vl kfiRi��Fp$hjkst�n�l�hj}Vlon��Fn�i$�­S­�on�lVkstRk�³2qvn�i
p���}�tRkfhj}�tR�onX�1��zFiRhjp$kfq6rRn�q|kstRhv��}Vi­kf}Vl�kfp$p�n�i�i��2kstR�2i«�f�`tR�onBlVkstRkse2kfi�nf�
Éo�fr�k��Nhj}2hj�NkfqPn��'t�n�}2iRhv��}�c/tR�Vn�lVkstRk�³2qjn�iJrRn�w�y2hvrRnN}o��rRn$uFhjiRhj��}����mn�p$kf}�i�t��fr�nNtRyo�2qvn��¤tRh|��n�i�tRkf���6n�l

t�n����6�fr�kfq�rRn�qjkstRhv��}2i�hj} p���}�ufn�}�tRhv��}2kfq�r�n�qjkstRhv��}Vi$c����on$rRn°tR�on°tRh|��n�i�tRkf���§kst�t�r�hve2yVt�n�i�ksr�n i�t��fr�n�l kfi�n��'�
�2qjh|p$hvt�kst����Nhjp�kst�t�r;hve2yot�n�i$�������¦n$ufn$r�c@tR�Vn�l2kstRk�l2hjp�tRhv��}VksrRz���yVi�t4e6n�n��Ft�n�}Vlon�lmh|}°k-}'yV��e6n$r4�f�
�®k�zFiJt��

Yf_



iRyo�2�K�fr�t�S�TVUJWPY�Z\TF]4]4^¥_ba�g¤�°S­�on�����i�t�iRhv~�}Vhj³2p$kf}�t�n��'t�n�}2iRhv��}Vi�hj}�uf��qvufn�iRp;�on��Nk ufn$r�iRhj��}Vhj}o~oc`��y2qvtRhv�2qvn
~fr�kf}'yVqjksr�hjtRhvn�i$cokf}Vl�uskfp$yVyV�Nh|}o~o�
Éo�fr�iRp;�on��Nk°ufn$r�iRhv��}2hj}o~oc@tR�Vn�lVkstRk lVhjp�tRhj��}VksrRz���yViRt�rRn�p��fr�l/cP�"�fr�n�kfp��¢rRn�qjkstRhv��}/cPkfqjq
�f��hvtRi�iRp��on���kfi

kf}Vl����on�}�tR�on$z��¦n$rRn4p$yorRrRn�}�t$�¥S­�on�lVkstRk�³2qvn�idkfiRi��Fp$hjkst�n�l���hvtR�Nk�i�p��on��Nk���y2i�t
kfqji���e6n«�VrRn�i�n$rRufn�l/�+S­�Vhji
hji�n�kfiRhjqvz�kfp$p����N�2qjhjiR�Vn�l�e'z �Nks�Fhj}o~°k t�r�kf}2iRkfp�tRhv��}F�¤tRhj�Nn�rRn�q|kstRhv��} r�n�p��fr�lVhj}o~°tR�on-iRp��on���kfi��"�fr�k°i�hj}o~�qvn
rRn�qjkstRhj��}��¥S­�on4t�r�kf}ViRkfp�tRhv��}�tRhj�Nn4kfiRiR�'p$hjkst�n�l-��hvtR��k�tRyo�1qvn�hj}�tR�VhjidrRn�qjkstRhj��}�h|}VlVhjp$kst�n�idtR�on4tRhj��n4���on�}�tR�on
iRp;�on��Nk��®kfi�p$yor�rRn�}�t$�
Æ°yVqvtRhv�1qvn�~fr�kf}'yVqjksr;hvtRhvn�i®ksrRnBkfiRi��Fp$hjkst�n�l�h|}�k�q|kst�tRhjp�nBi�t�r�yVp�tRyVrRnXi��6n�p$hv³Vn�l�kst­i�z'iRt�n�� ~fn�}on$r�kstRhv��}�tRhj��nf�

] iRhj�N�2qvnJ�f�VtRhv��}°hji«t���iRt��frRn�tR�on�qjkst�tRhjp�n�kfi�k�l2kstRk�i�t�r�y2p�tRyorRn�hj}�tR�on�lVkstRk�lVhjp�tRhv��}2ksrRzf�¦]4qvt�n$r�}2kstRhvufn�qvzfc1hj�
tR�onXqjkst�tRhjp�nJhji¦³o�Fn�l�cFh¬�²nf�vcV}on$� ~fr�kf}�y2qjksr�hvtRhvn�id��hjq|q2}o�ft®e6n�kflVlVn�l�ks�"t�n$r«tR�on Ê µ«Æ T�hjid~fn�}on$r�kst�n�l/cotR�on�}-tR�on
qjkst�tRhjp�n�p$kf}�n��Fh|i�t�kfi­kNiRn$�2ksr�kst�n�lVkstRk�i�t�r�yVp�tRyor�nX��yotRiRhjlonX�f�PtR�on�l2kstRkNlVhjp�tRhv��}2ksrRzf�

Ö+kfp$yVy2�Nhj}o~-i��6n�p$hv³Vn�i4���VkstJhj}o�"�fr��NkstRhj��}°iR�V��yVqjl°eKn��2��z'i�hjp$kfqjqvz�lon�qjn$t�n�l°�"rR��� tR�on�lVkstRkse2kfiRnf��Æ°hj}Vh¶�
�Nkfqjqjzfc�tR�Vh|i+rRn�w'yVhvrRn�i¦k�tRhj��n�i�tRkf���@c�tR�onXp$yot��¤��¦°tRhj��nfcFt���e6nJi�t��frRn�l��"�frdn�kfp;�-t�r�kf}ViRkfp�tRhv��}o�¤tRhj��n4�fr¦e1hvt�n����
�6�fr�kfq1rRn�qjkstRhv��}-p$kstRkfqv�f~fn�lxe�zNtR�VnJl2kstRk�lVhjp�tRhv��}Vksr�zf�`S��on4p$yVt��¤��¦ tRhj�Nn4hj}2lVhjp$kst�n�i¦tR�Vkst«kfqjq6lVkstRk�p$yorRr�n�}�t®hj}
tR�onBtRkse1qvnXe6n$�9�frRnXtR�VnXubkfqjyVnX�f�PtR�VnXtRhj��n�i�tRkf���°�Vkfi«e6n$n�}��2��z'i�hjp$kfqjqvz�lVn�qvn$t�n�l��"rR��� tR�onBr�n�qjkstRhv��}��

Û�<ÐÏ ÜEÜE÷�à�GY¾{BE¹>¸>¿�N
S­�on ÊJÊ W¼p������2hjqvn$r�t�r�kf}ViRq|kst�n�i4S4TVUJW>Y¶P�ãZLZä�RNL1cAä�êNê6c�ãZL!>NMNäZP�L-kf}2l.êNã�çm>�i�tRkst�n���n�}�tRi�Z\TF]4]J^P_ba�g`hj}�t��
n��Fn�p$yotRkse2qvn�t�r�kf}2iRkfp�tRhv��}Vi$��ñdkfp��m�f�¦tR�on�i�nNi�tRkst�n��Nn�}�tRi�k�¦Kn�p�tRi�e6�ftR��tR�on�lVkstRk�lVhjp�tRhj��}VksrRzxkf}Vl�tR�VnNlVkstRk
³2qvn�i���S­�Vn:P�ãZLNäOROL i�tRkst�n���n�}�txkflVlVi�}Vn$� lon$³2}VhjtRhv��}Vi$c­�f��n�hvtR�on$r�r�n�qjkstRhv��}Vi-�frxh|}Vlon��Fn�i$c�t��ºtR�Vn�lVkstRk
lVhjp�tRhj��}VksrRz�kf}Vl p�rRn�kst�n�iXtR�on�lVkstRk�³2qvn�i�p���}�tRkfhj}Vh|}o~�tR�Vn�}on$� rRn�qjkstRhj��}x�frJhj}Vlon��6��S��on#ä�êOêxkf}2l.ãZL!>NMZäNP�L
i�tRkst�n���n�}�tRi­p;�Vkf}o~fnBkf}-n��ohji�tRhj}o~�iRp��Vn��Nk�e�z�yo��lVkstRhj}o~�tR�onXlVkstRk�lVhjp�tRhv��}Vksr�zfc'kf}Vl��6��iRiRhje2qvz�yo��lVkstRhj}o~�tR�on
lVkstRk�³2qvn�p���}�tRkfhj}Vhj}o~�tR�on�rRn�qjkstRhj��}��XS­�on|ä�êNêxi�tRkst�n���n�}�t�hji4yVi�n�l t���kflVl�}on$� p���qjyV�N}2i��frBhj}2lon��'n�i�t���k
iRp;�on��NkFc+kf}Vl tR�on�ãZL!>NMZäNP�L iRtRkst�n���n�}�t�hji�yVi�n�l t��°p��2kf}o~fn�kf}{n��ohji�tRhj}o~°p���qjyV�N} �fr�hj}2lon��K��W>kfi�tRqvzfc`tR�onêNã�çm>xi�tRkst�n���n�}�t�h|i4y2i�n�l�t���rRn����)ufn�k-tRkse2qvnfc@p���q|yV�N}�c��frBhj}2lon��°lon$³2}2hvtRhv��} �9r�����k�iRp��on���kFc@kfiX�¦n�qjq`kfi
tR�on�kfp�tRy2kfq��2��z'iRh|p$kfq�lVkstRkF�
¨4yV��n$rR��y2iBp��Vkf}V~fn�i�ksrRn�}Vn$n�lon�lme'z°tR�on Ê4Ê W p������2hjqjn$r�c/e2yotJn�kfp;�{hji�i�t�r�kfhv~���t��9�fr��¦ksr�l kf}Vlmn��Ft�n�}Vl

n��ohji�tRhj}o~ �<yV}Vp�tRhv��}Vkfq|hvt·z h|}¢i��Nkfqjq¦�¦k�z'i��[É`hvr;i�t$c+tR�on�i�zF}�tRkfp�tRhjp�kf}Vkfqvz'¯$n$rN��y2i�t�e6n�n��Ft�n�}Vlon�l�t���kfp$p������
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kfyot����Nkst�n�l w'yon$rRz��N�'lVhj³2p$kstRhv��}-e2kfi�n�l���}�ubkfp$y2yV�Nhj}o~�p$yot��¤��¦�tRh|��n�i­i�t��frRn�lxhj}-tR�on�lVkstRk�lVhjp�tRhv��}Vksr�zf�
Û�<Ðí å1L/@Ê¼�IP¹>¾{¿�ú·ïCAJ¸>LHA�IeGON
S­�on�r�yV}F�¤tRh|��n�n$uskfqjyVkst��fr�hj}�t�n$rR�VrRn$tRi�k w�yon$r�zm�2qjkf}{�VrR�FlVyVp�n�l�e'z�tR�on-w'yon$rRz�p������2h|qvn$r��°S��on�r�y2}F�¤tRhj��n
n$uskfqjyVkst��frNp$kfqjqji�tR�on-t�r�kf}2iRkfp�tRhv��}�kf}Vl[lVkstRk��Nkf}Vks~fn$r�t��mr�n$t�r�hvn$ufn�lVkstRk �9r���� tR�Vn-iRz'i�t�n�� p$kstRkfqj�f~�kf}Vl
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�mn«kfiRiRy2��ndtR�2kstPtR�Vndr�y2}F�¤tRhj��ndn$ubkfqjy2kst��fr+�Nks�fn�i¥}o�Jp��Vkf}o~fn�i`t��4tR�on«w'yon$rRzX�2qjkf}�kfiPrRn�p�n�hvufn�l��"rR��� tR�on

w'yon$rRzBp������2h|qvn$r�c)h¤�²nf�vcbtR�Vn¦w'yon$rRzJ�2qjkf}/cbkfi>~fn�}on$r�kst�n�l�e'zXtR�ondw'yon$rRzXp������1hjqvn$r�cshji/�f�2tRhj�Nhv¯$n�l�kf}Vl�r�n$�VrRn�i�n�}�tRi
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���FlVhv³Vn�l-lVyV�2qjhjp$kst�nJn�qjhj��hj}VkstRhv��}-kfqv~f�fr�hjtR�V�Ni$cF���Vh|p����Vk�ufnBe6n$n�}��¦n�qjq¶�·i�tRyVl2hvn�l-hj}�iR}Vks�2i��o�ft­lVkstRkse2kfi�n�i��
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