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Þ�å'ê�%&Þ  ¥¡ Þ�å,ê %PÞ&° ¡ Þ"å,ê�%&Þ�Ä ¡ Þ�å'ê�%PÞ&°.Ä ¡ ä[Þ,Õ ¡ ×9ë\Ö,ÙGÞ ¡
ô�°H¦ � § ¡ ô>Ä;¦ � § ¡ ê¨¦ � § ¡ Úa¦ � § ¡ áF¦ � § ¡ Ó¨¦ � § ¡
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Þ�å'ê�%&Þ   » è\áPãBÚ\ÙR®   Ý  ¥¡ °HÝ   � Ü Å ² � £ ë3á[ä�ç9ÚGÛ\ç\ê�ä
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Þ�å'ê�%&Þ   » èBá&ã9Ú,ÙR®   Ý  ¢¡ °-Ý   � Ü Å ² � £ ë#á�ä[çBÚGÛBç,ê[ä
Ý"Ý/Ý"Ý
ä[Þ,Õ » è"Ö�Þ#Ù"ÙGÞ�®�°HÝ   � Ü �¢¡ °HÝ   � Ü ��² � £ ° ¿ ×9ë\Ö,ÙGÞVU9Ä
é�ãBÚ¯®hëñë#á±°Hþ �A² 
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Þ�å'ê�%&ÞA°.Ä ¹ ôA°v¦�ë §�¹ ô>Ä�¦�ë §�· ÓF¦�ë § �
ÚR¦�ë §�» è\Ó�ë3á�®lê¨¦�ë § ¡ á¨¦�ë § ² �
Ý/Ý"Ý"Ý
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�3�Tà$Ó{Ò	Ø�Ò¯Ù�ávÒ	éEÓ{ßªö Ò	Ýªï�ßÞé�á{Ñ3Ò	Ó{ÒIÒ¯Ù3Ú Û�ÜEÝªÒ	Ó.õ\ìEà3á?Ú ÝªÔ�Ú	ï�Ó�Ô(Ñ3Ò	é�á{Ñ3Ò.Ö·ÒIÚ Ö{ÒIð¯ÕJé9Á{à3êJÚ ávÒ*é3Õ Ö·Û|Ú Ý°û7Ý±ßª× Ò	ÝÞßÞÑ3Õ�Õ�Ø(ávÒ.Ö·ÛñÓqXyí
÷ Ò�Û|Ú	ï|Ñ3Õ\Ô�Ò.ö Ò.Ö�õ�à$Ó{Ò(á{Ñ3ÒÈÒ¯Ù�ÜTÕJé3Ò	é�á{ßÞÚ Ý$Ü$ÖyßªÕ Ö�IvW�c
X¥b�� ��� í ÷ Ò¥Ô�ÕJà$Ý±Ø�Ò¯Ù�ÜTÒ	ð¯á.õ�Ñ3Õ�Ô*Ò.ö Ò.Ö	õ3ÓvÕJÛ�Ò¥ávÒ	é$Ø3Ò	é$ð¯ïÕ ã;á{Ñ3Ò�Ò	Óvá{ßÞÛ|Ú ávÒ�Õ ã/cèávÕ�ìTÒ�ÜEà$ÝÞÝªÒ	ØNávÕ�Ô�Ú Ö·Ø$Ó�þ�ð¯ÕJÛ�ÜEÚ Ö{Ò	Ø�Ô¥ßªá{Ñ�á{Ñ3Ò�Õ Ö·ßªêJß±é$Ú ÝÚ éEÚ Ýªï�Ó·ßÞÓ�ßÞé�ávÒ.Ö·Û|Ó�Õ ã�rTí;�îßÞÝªÒ
×\ç/ç/èP×"×/ë,Ö�Ý�Ó"Õ&Ö�ð¯ÕJé�á{Ú ßÞéEÓÈá{Ñ$ßÞÓ�Û|Õ�Ø3Ò	Ý=õ�Ô¥Ñ3ÕJÓvÒ�Ò	Ó{ÓvÒ	é�á{ßÞÚ ÝÞÓ(Ú Ö{ÒùÓ{Ñ3Õ\Ô(éâìTÒ	ÝªÕ\Ô�í



þ��
×9ë\Ö'ÙOÞ » è�ç9ôBê;®�°-Ý  &² �
é"ã9Ú¯®�ëâë#á±°-þ ��² 

ÓF¦�ë §c» èBá&ã9Ú,ÙR®   Ý  ¢¡ °-Ý  &² �
å/ã9ÖPë,ä¢®lê¨¦�ë § ² µ ÜìÞ�å,ê %PÞ   · Þ�å,ê %PÞ&° ¹ ôA°v¦�ë §�· Þ"å,ê %PÞ�Ä ¹ ô�Ä�¦�ë § ·

Þ�å,ê %PÞ&°.Ä ¹ ô�°H¦�ë §,¹ ô�Ä�¦�ë §C· ×/ë\Ö'ÙOÞ ¹ Ó¨¦�ë § �
Úa¦�ë §c» èBÓOë#á;®lêF¦�ë § ¡ áF¦�ë § ² �

¼

�(àEé$é$ßÞé3ê�á{Ñ$ß±Ó�Û�Õ�Ø3Ò	Ý5ã§Õ ÖNþ.ý ý ý�ßªávÒ.Ö·Ú á{ßªÕJéEÓùÚ ã§ávÒ.ÖøÚ�ü ý ý�ìEà$Ö·é�û7ßÞé�Ü$Ö{Õ�Ø$à$ð¯Ò	Ø1Ò	Óvá{ßÞÛ|Ú ávÒ	Ó�Õ ã��i � b o�� ü\�\��[
�z��þ ��p��i�'0b��®ý3þ ��[ �z� ü\��pZ�i ) b þ��z��þ��[ �z� ýB��p!�i�' ) b¬o�� ö"ö"ö�[ ��� ö,��p��c�b¡�z�'�Jý�[ �Þþ	ü�þ í ÷ Òñé3Õ ávÒ�á{ÑEÚ á�á{Ñ3ÒÒ¯Ù�ÜnÒ	ð¯ávÒ	Ø%ßÞé�ÀÚ á{ßÞÕJéNÕ ã1cèávÕ\Ô*Ú Ö·ØEÓ�þ í
v/w�v F¢{�GI4E�mOQD�P :ID�4=O?Df�mOQD%CJAI<dS\C 0BGI650TD�6965<3254=0nCJ4=O�G ON�ùCJA5<dDJ0BGI65O�P <nzÈ<EV�CJS
héâÚ ÝªávÒ.Ö·é$Ú á{ßªö Ò�é$ÕJé�û7ßÞé3ã§Õ Ö·Û|Ú á{ßªö ÒhÜ$Ö·ßÞÕ Ö�ØEßÞÓvávÖ·ßªìà3á{ßªÕJé|ã§Õ Ö<cHßÞÓ�ávÕ|ÝªÒ.á£IvW�c
X�ìTÒ�ÝªÕ�ð.Ú ÝÞÝªïñàEé$ßªã§Õ Ö·Û9ÕJé�Ú'Ö·Ú é3ê Ò
Wòý�pL4YXyí ÐÈÑ$ß±ÓâÛ|Ú	ï ìTÒHÚ ð·Ñ$ßªÒ.ö Ò	Ø[ßÞé ä�å3æ3ç àEÓ{ßÞé3êó��Ø$ß �TÒ.Ö{Ò	é�áâÜEÚ Ö·Ú Û�Ò.ávÒ.Öyß¡�	Ú á{ßªÕJé$Ó.ú�WòßnXNá{Ñ3Ò�à$é3Õ ìÓvÒ.Ö{ö Ò	Øð¯Õ�ö Ú Ö·ßÞÚ ávÒøÛ�Õ�Ø3Ò	Ý¢W¥¤e��íz�ÉX�Ô(ßªá{ÑScõe�¦¥é$ßÞãoÕ Ö·ÛNWòý�pL4ÉX*ß±é$ÓvávÒ	Ú Ø�Õ ã/c�e Q�Ú Û|Û|Ú,Wtþ.p	þ�XQ§¢WòßÞß3XIá{Ñ3Ò�Õ ÖyßªêJßÞé$Ú ÝTÛ�Õ�Ø3Ò	ÝÜEÚ Ö·Ú Û|Ò.ávÒ.Ö·ß¡�.Ò	Ø|ßÞéøávÒ.Ö·ÛñÓaÕ ãá{Ñ$Ò�O � ÓIÑ$Ú	ö�ßÞé3ê�Ü$Ö{Ò	ð.ß±Ó{ßªÕJé rTõJìEà3áîêJßªö�ßÞé3ê r�Ú �îÚ Ö{Ò.ávÕ�W ') pL4 � ) X�Ü$ÖyßªÕ Ö5ßÞé$ÓvávÒ	Ú Ø'Õ ãTÚ
Q�Ú Û|ÛñÚ,Wòý��®ý ý3þ.p{ý��®ý ý3þ�X�Ü$Ö·ßÞÕ ÖaWòÓ{Ò.Ò¥ÓvÒ	ð¯á{ßªÕJéñÕJé1ó�g¥ÕJé�û7ßÞé3ã§Õ Ö·Û|Ú á{ßªö Ò(Ü$Ö·ßªÕ Ö·Ó·ôhß±é'á{Ñ3ÒÈä�å3æ3ç�ÛñÚ é�à$Ú Ý3ý�í ü ýYXyí�ÐÈÑ3Òä�å3æ3çâð¯Õ�Ø3Ò�ã§Õ Ö�á{Ñ3Ò|Ú ìTÕ�ö ÒñÛ�Õ�Ø3Ò	ÝÞÓ7W§Ô¥ßªá{Ñ�4Yb'þ.ýYXhÛ|Ú	ï�ìTÒ�ãoÕJàEé$ØèßÞéY×,ç"ç/èP×3Õ/á�ë�Ý�Ó"Õ[Ö�Ú é$ØY×\ç"ç9èG× êPÞ9Ú�ÝqÓ/Õ&ÖÖ{Ò	ÓvÜTÒ	ð¯á{ßªö Ò	ÝÞï í5ÐÈÑ3Ò�Ö{Ò	Ó{à$ÝÞá{Ó�Õ ã;Ú|ü ý ý ý|ßÞávÒ.Ö·Ú á{ßªÕJéâä�å3æ3çøÖ·àEé�ãoÕJÝÞÝÞÕ�Ô(ßÞé$êøÚâþ.ý ý ý|ßÞávÒ.Ö·Ú á{ßªÕJéâìEà$Ö·é�û7ßÞéNÚ Ö{ÒùÓ{Ñ3Õ\Ô(éìTÒ	ÝªÕ�Ôùí

¦hé$ßªã§Õ Ö·Û�Wòý�õÞþ.ýYX*ÕJé�c �;Ú Ö·Ò.ávÕ�W ') p{ý��®ý3þ�X�ÕJé�rö Ú Ö·ßÞÚ ìEÝÞÒ l\[�]/^ l_[:]/^ð¯ÕJé$Ó{á{Ú é�á Wjiv��X û{í ü\�\�`[ÊíÞþ�Éö û{í ü ü\�`[øíz��þ þÓvÒ.Ò	Ø�Wji ' X íÞþ þ��\[Êíz�"�\� í®ýÉ��þ3[ íz� ü\�Ò¯Ù�ávÖ·Ú ð¯á Wji ) X þ íz�"!\�\[ íz�"�"! þ í��9�"�\[ íz��þ!ßÞé�ávÒ.Ö·Ú ð¯á{ßªÕJé�Wji�' ) X û{í !�þ �`[Êí��9�"� û{í !'�Jý_[ í ü�þ!Ó{ð.Ú ÝÞÒ(W�c
X íz�\�'�\[ÊíÞþ ��þ íz�Éö"öd[øíÞþ��9�



ä�å3æ3ç('*),+.-0/213'5476&891;: þ	ü
Á ´ �©¨�ª�«1¬ E� � Å·¾'ËE¿TÅv¿TÃ�¿BÅ{Á¥¾'ÆÈÌ�ÀBÆÈ¾b®ùÅy¾�¿

ÐÈÑ$ß±ÓÈÒ¯Ù3Ú Û�ÜEÝªÒ'ð¯ÕJé$Ó{ßÞØ$Ò.Ö·Ó¥Û|Õ Ö{á{Ú ÝÞßªáWïrÖ·Ú ávÒ	Ó�ßÞédþ �NÑ$ÕJÓvÜEßªá{Ú ÝÞÓ¥ÜTÒ.Ö{ã§Õ Ö·Û|ßÞé3ê|ð.Ú ÖyØ$ßÞÚ ð'Ó{à3Ö{ê Ò.Ö·ïrßÞé�ìÚ ìEßªÒ	Ó.íhÐÈÑ3ÒØ$Ú á{Ú|Ú Ö·ÒùÓ{Ñ3Õ\Ô(éâìTÒ	ÝªÕ�Ôùí
¯ �9�Û|&�nThU"V

É ° B ÷ Ï ± ² ³ W ´ µ ¶
û 2�aÔ2GC
2GS-�Ba 6 � ö þ��Y� þ þ! ��þ.ý ��þ þ þ!\� þ��Y� ��þ	ü � ýYö !Éö � ü\� �\� ý
û 2�aÔ2GC
.-�"$[0#U-� 4 ý þ� � �9� � þ � ! ��þ þ�� � �"! �'�

ÐÈÑ3Ò¥é�à$Û�ìTÒ.ÖaÕ ãBØ3Ò	Ú á{Ñ$Ó�4�[BãoÕ ÖIÑ$ÕJÓvÜEßªá{Ú Ý>^;Ú Ö{Ò¥Û|Õ�Ø3Ò	Ý±ÝªÒ	Ø�Ú ÓIÚ�ìßÞé$Ú Ö{ïøÖ{Ò	ÓvÜTÕJé$ÓvÒ�ö Ú Ö·ßÞÚ ìÝªÒ�Ô(ßªá{Ñ_·®ávÖ·à$Ò � ãòÚ ßÞÝÞà3Ö{ÒÜ$Ö{Õ ìÚ ìEßÞÝÞßªáWïZI�[mú
4[xe ��ßÞé3ÕJÛ|ßÞÚ ÝhWKI&[ýpL62[hXqp ßvbÊþ õªíªíªíªõÞþ �

¸�wEx ¹ 4oºa<E6`<mzÈ<EV�CJSrPROî6I<E@
÷ Ò öEÖyÓváâÚ Ó{Ó{à$Û�ÒHá{ÑEÚ árá{Ñ3ÒHávÖ·à3ÒHãòÚ ßÞÝÞà$Ö{Ò%ÜEÖ{Õ ìEÚ ìEßÞÝ±ßªá{ßªÒ	ÓñÚ Ö·ÒC�3�V»YSý|>St�¼»YSt��T(Wº�o;nSD;�öEÙ�Ò	Ø Ò��TÒ	ð¯á{ÓqX�ã§Õ ÖrÒ	Ú ðyÑÑ3ÕJÓvÜßªá{Ú Ý íaÐÈÑ$ßÞÓ�ßÞÓ�Ò	ÿ�à$ßªö Ú ÝªÒ	é�á�ávÕ|Ú Ó{Ó{à$ÛñßÞé3ê�Ú�Óvá{Ú é$Ø$Ú ÖyØâé3ÕJé�û7ßÞé3ã§Õ Ö·Û|Ú á{ßÞö ÒhÜEÖ·ßªÕ ÖÈØ$ßÞÓ{ávÖ·ßªìEà3á{ßÞÕJé|ã§Õ ÖÈá{Ñ3Ò©I�[ � Ó.õé$Ú Û�Ò	ÝÞïú

I�[ue �*Ò.á{Ú�Wtþ��®ý�p	þ��®ýYX
ÐÈÑ3Ò�ä�å$æ�ç|ð¯Õ�Ø3Ò�ßÞÓ�êJßªö Ò	éâìTÒ	ÝªÕ\Ô�í
ä�å3æ3ç @B2:.`��C}2P! �`8��/.%�9^��/@\0#��;<2:.`��=

ÙOã/è"ç�åæ× Õ[Ú�Ö�ÝEé&ë\ô;�
ÛBã\á�×'ä

��� °.Ä�� £ á"ÕBÙ[ÓPçBÚñã/é %&ãP× ê�ë,ä�Þ�å[×
ò[Þ9Ú

ÚR¦ � § ¡ £ á"ÕBÙ[ÓPçBÚñã/éâè"ç"ÞBäY%:×
á¨¦ � § ¡ £ ä[ãBä[Þ�åYá"Õ9Ù�ÓPçBÚñã/é ã\ê&ç9Ú�Þ9äGë\ã\á�×
ê¨¦ � § � £¾½ ä/Ú9ÕPç1�¥ê[Ú�ã\Ó&Þ\Ó�ëBå[ë'ä"íâã9éâè�ç/Þ9äY%

è�Þ9ä�Þ%Ú ¡ á¶ë#á¬ª'×3Õ�Ú�ÖPë/ÛBÞ"åFÝEè"Þ9ä
ªA�
ë#á�ë'äO×ìë3á¬ª,×3Õ�Ú�Ö&ë"ÛBÞ"åFÝ�ë#á�ª&�


é"ã9Ú¯®�ëâë#á±°-þ ��² 

Úa¦�ë §c» èBÓOë#á;®lêF¦�ë § ¡ áF¦�ë § ² �
êF¦�ë §c» èBÓ&ç9ä�Þ�®�° ¡ ° ² �

¼
¼



þ �
¸�w�� ¿ 0BGI65O�P <nzÈ<EV�CJSrPROa65<@
 Û�Õ Ö{Ò�Ö{Ò	Ú ÝÞßÞÓ{á{ßÞð¥Û|Õ�Ø3Ò	ÝTã§Õ Ö�á{Ñ3Ò�Ó{à3Ö·êJßÞð.Ú ÝTØ$Ú á{Ú|ßÞÓ*ávÕ|Ú Ó{Ó{àEÛ�Ò�á{Ñ$Ú á�á{Ñ3Ò�ãòÚ ßÞÝÞà3Ö{ÒhÖ·Ú ávÒ	ÓÈÚ ð¯Ö·ÕJÓ{ÓÈÑ3ÕJÓvÜßªá{Ú ÝÞÓ�Ú Ö{Ò
�q�RÀ �3V U.~�ßÞéHÓ{ÕJÛ�Ò|Ô�Ú	ï í�ÐÈÑ$ßÞÓ�ßÞÓ�Ò	ÿ�à$ßÞö�Ú ÝªÒ	é�á�ávÕ�ÓvÜTÒ	ð.ßªã§ï�ßÞé3êâÚ ~�U.�¼»É��À SoÁJSm��Tn�hÛ�Õ�Ø3Ò	Ýaã§Õ Ö�á{Ñ3Ò|ávÖyà3Ò|ãòÚ ßÞÝÞà3Ö{ÒÜ$Ö{Õ ìÚ ìEßÞÝÞßªá{ßÞÒ	ÓNI [ Ú ÓÈã§ÕJÝÞÝªÕ\Ô(Ó.ú

ÝªÕ êJßªá�WKI&[þX b O*[
Oq[xe g(Õ Ö·ÛñÚ ÝÛWRÂ¢pmr�X

	�á{Ú é$ØEÚ Ö·Øèé3ÕJé�û7ßÞé3ã§Õ Ö·Û|Ú á{ßÞö ÒøÜEÖ·ßªÕ Ö·Ó�Ú Ö{Ò�á{Ñ3Ò	éHÓ{ÜnÒ	ð.ß¡öEÒ	Ø�ãoÕ Ö�á{Ñ$Ò�ÜnÕ Üà$ÝÞÚ á{ßªÕJé�Û�Ò	Ú é�WòÝªÕ êJßÞáqX¥Ü$Ö{Õ ìEÚ ìEß±ÝÞßªá7ïâÕ ããòÚ ßÞÝÞà3Ö{Ò õ�Âaõ$Ú é$ØrÜ$Ö{Ò	ð.ßÞÓ{ßÞÕJéBõ>rTí
�îßªêJà3Ö{Ò|ü�Ó{Ñ$Õ�Ô(Ó�á{Ñ3Ò'ê Ö·Ú ÜÑHð¯Õ Ö{Ö{Ò	ÓvÜTÕJé$Ø$ß±é3êñávÕrá{Ñ$Ò'Ú ìTÕ\ö ÒñÛ�Õ�Ø3Ò	Ý õBÚ é$Øèá{Ñ3Ò'Ò	Ó{ÓvÒ	é�á{ßÞÚ ÝÞÓ�Õ ã*á{Ñ3Ò�ä�å3æ3ç�ð¯Õ�Ø3ÒÚ Ö{Ò�êJßÞö Ò	éâìTÒ	ÝªÕ�Ô�í

r i

pÃ i

Hospital i

b i

n i

τÄ µÅ

�îßªêJà3Ö{Òùü�ú�Q�Ö·Ú ÜEÑ$ßÞð.Ú ÝBÛ|Õ�Ø3Ò	Ý?ãoÕ ÖÈá{Ñ$Ò�Ö·Ú é$Ø3ÕJÛ Ò��TÒ	ð¯á{ÓÐ× Õ[Ú"ÖPë"Û\Þ�åøÒ¯Ù3Ú Û�ÜEÝªÒ

ä�å3æ3ç @B2:.`��C}2P!¥!'$P+H.`2G; �/^F�/@B03��;W2:.-��=

é�ã9Ú¯®�ëâë#á´°-þ ��² 
ÚR¦�ë §½» èBÓ�ë3á�®EêF¦�ë § ¡ áF¦�ë § ² �
å9ã/Ö&ë,ä¥®EêF¦�ë § ² µ ÜðÓ¨¦�ë § �
Ó¨¦�ë §½» èBáPãBÚ\Ù�®�Ù[Õ ¡ ä�Þ\Õ ² �

¼
£ ý ÚGë\ã9ÚO×`þ

Ù�Õ » èBá&ã9Ú\Ù�®   Ý  ¥¡ °-Ý   � ÜYÅ ² �
ê&ã\ê�ÝLÙOç/Þ\á µ Üìç/ô\ê�®}Ù[Õ ².¿ ®�° · ç9ôBê;®�Ù[Õ ²�² � £ êPã,ê"ÕGå9Þ9äPëBã\áZÙOç/Þ\á)ã\áâá&Þ9äBÕ[Ú[Þ"å ×/Û\Þ�å9ç
ä�Þ\Õ » è/Ö�Þ'Ù/ÙOÞv®�°-Ý   � Ü �¥¡ °-Ý   � Ü �&² � ×/ë,Ö,ÙGÞ µ Ü½°HÝ  �¿ × � Ú"ä¥®�ä[Þ,Õ ² �

É�+H$G=È>��#J?�_ÆÈÇ¥�/�3D`=?03�
¥ãoávÒ.Ö5Ú�ü ý ý�ßªávÒ.ÖyÚ á{ßªÕJéøìEà3Ö·é�û7ß±éBõ�Úhä�å3æ3çhÖ·àEéùÕ ã;þ.ý ý ý�ßªávÒ.Ö·Ú á{ßªÕJéEÓîávÕ�Õ ×�þ*Ó{Ò	ð¯ÕJé$Ø'ãoÕ Öaá{Ñ$Ò�öEÙ�Ò	Ø'Ò��TÒ	ð¯á{Ó5Û�Õ�Ø3Ò	Ý õÚ é$Ø{ö�ÓvÒ	ð¯ÕJé$ØEÓÈã§Õ Ö¥á{Ñ3ÒùÖ·Ú é$Ø3ÕJÛ Ò��nÒ	ð¯á{Ó�Û�Õ�Ø3Ò	Ý íR�îßªêJà3Ö{ÒÐ�ñÓ{Ñ3Õ\Ô(ÓÈá{Ñ3Ò�ÜTÕJÓvávÒ.Ö·ßªÕ Ö(Û|Ò	Ú é%Ú é$Øõ! ü%$ ð¯Ö·Ò	Ø$ßªìEÝªÒßÞé�ávÒ.Ö{ö Ú ÝaãoÕ Öùá{Ñ3Ò�Ò	Óvá{ßÞÛ|Ú ávÒ	Ø�Ó{à3Ö{êJß±ð.Ú ÝaÛ�Õ Ö{á{Ú ÝÞßªáWïèÖ·Ú ávÒñßÞéèÒ	Ú ðyÑ�Ñ3ÕJÓ{ÜEßªá{Ú Ýîã§Õ Ö�ìTÕ á{Ñèá{Ñ3Ò¨ö$Ù�Ò	Ø1Ú é$ØHÖyÚ é$Ø3ÕJÛÒ��TÒ	ð¯á¥Û�Õ�Ø3Ò	ÝÞÓ.í



ä�å3æ3ç('*),+.-0/213'5476&891;: þ�ö

0%
É

5%
Ê

10% 15% 20%
Ë

A (0/47)

E (8/211)

D (46/810)

G (9/148)
Ì

L (24/360)
Í

F (13/196)

I (14/207)

C (8/119)

J (8/97)

K (29/256)
Î

B (18/148)
Ï

H (31/215)
Ð

Proportion of deaths

H
os

pi
ta

l

Fixed effects:     mean            95% C.I. Shrunk estimates:     mean            95% C.I.

�îßªêJà3Ö{Ò¥��ú �îß°Ù�Ò	ØdÚ é$Ø�Ó{Ñ$Ö·à$é3×%Ò	Óvá{ßÞÚ Û�ávÒ	Ó�Õ ã�á{Ñ$ÒNÓ{à3Ö·êJßÞð.Ú ÝIÛ�Õ Ö·á{Ú ÝÞßªá7ïHÖyÚ ávÒ	Ó�ßÞé�Ò	Ú ð·ÑëÑ3ÕJÓvÜßªá{Ú Ý í@g¥à$Û�ìTÒ.Ö·ÓßÞéèì$ÖyÚ ð{× Ò.á{ÓøÓ{Ñ3Õ�Ô�á{Ñ3Ò�Õ ìEÓvÒ.Ö·ö Ò	Ø�é�à3ìTÒ.Ö�Õ ã�Ø$Ò	Ú á{Ñ$Ó�Ú é$ØHá{Ñ$Ò|ávÕ á{Ú ÝIé�à$Û�ìnÒ.ÖùÕ ã�Õ ÜTÒ.Ö·Ú á{ßªÕJéEÓ.íñÐÈÑ3Ò�ö Ò.Ö·á{ßÞð.Ú ÝÝÞßÞé$ÒÈÚ áMI@b�ö�z�%$ ßÞéEØ$ßÞð.Ú ávÒ	Ó5á{Ñ$Ò(ÜTÕ ÜEà$ÝÞÚ á{ßÞÕJé�Û�Ò	Ú éñãòÚ ßÞÝÞà$Ö{Ò�Ö·Ú ávÒ}WÈêPã\ê�ÝLÙGç"Þ\á�X;Ò	Ó{á{ßÞÛ|Ú ávÒ	ØNãoÖ{ÕJÛ9á{Ñ3Ò(ÖyÚ é$Ø3ÕJÛÒ��TÒ	ð¯á{Ó¥Û�Õ�Ø3Ò	Ý



þ�
¸�w�v ¿ 0BG5Xa47GI>R<E0TV�A A5OQS�:*4 C 0B@
 ÜÚ Ö{á{ßÞð.à$ÝÞÚ Ö�ÓvávÖ{Ò	é$ê á{ÑèÕ ãIá{Ñ3Ò¨��Ú Ö{× Õ�öHð·ÑEÚ ßÞé ��ÕJé�ávÒV��Ú Ö·ÝÞÕ{WhQ�ßÞì$ìEÓ�Ó{Ú Û�ÜEÝ±ßÞé3ê X�Ú ÜEÜ$Ö{ÕJÚ ð·ÑHß±Û�ÜEÝªÒ	Û�Ò	é�ávÒ	ØßÞéNäJå$æ3çøßÞÓIá{Ñ$Ò�Ú ìßÞÝÞßªáWïøávÕ�Û|Ú × Ò�ß±é3ãoÒ.Ö·Ò	é$ð¯Ò	ÓIÕJé�Ú Ö{ìßªávÖ·Ú Ö{ï�ãòà$é$ð¯á{ßªÕJéEÓIÕ ãQàEé3×�é$Õ�Ô(é�Û�Õ�Ø3Ò	ÝEÜÚ Ö·Ú Û�Ò.ávÒ.Ö·Ó.í¥�$Õ ÖÒ¯Ù3Ú Û�ÜEÝªÒ õTÔ*Ò'ÛñÚ	ï%ð¯ÕJÛ|ÜEà3ávÒøá{Ñ3Ò@~ÈU.�mÑùÜ$Ö{Õ ìEÚ ìßÞÝªá7ïâÕ ãIã§Ú ßÞÝ±à3Ö{Òùã§Õ Ö�Ò	Ú ð·ÑHÑ3ÕJÓ{ÜEßªá{Ú Ý;Ú áhÒ	Ú ðyÑ1ßªávÒ.Ö·Ú á{ßÞÕJéBí�ÐÈÑ$ßÞÓï�ßªÒ	ÝÞØ$ÓÈÚNÓ{Ú Û�ÜEÝÞÒùã§Ö{ÕJÛ á{Ñ3Ò�ÜTÕJÓvávÒ.Ö·ßªÕ ÖhØ$ßÞÓvávÖ·ßÞìEà3á{ßªÕJé�Õ ãaá{Ñ3ÒøÖ·Ú é3×�ÓÈÔ(ÑEßÞð·ÑrÛñÚ	ïrìTÒùÓ{àEÛ|Û|Ú Ö·ßÞÓ{Ò	ØâávÕNÜEÖ{Õ�ö�ßÞØ3ÒÚ é�Ò	Óvá{ßÞÛñÚ ávÒ�Õ ã�á{Ñ3Ò�Û�Ò	Ú érÕ ÖÈÛ�Ò	Ø$ßÞÚ é�Ö·Ú é3×NãoÕ Ö�Ò	Ú ðyÑrÑ3ÕJÓvÜßªá{Ú Ý õ�ÜEÝÞà$Ó*Ú7! ü%$Êð¯Ö{Ò	ØEßªìEÝªÒhßÞé�ávÒ.Ö·ö�Ú Ý í5Ð(Ñ3Ò�ÝÞÚ ávávÒ.Öð.Ú Ü$á{à3Ö·Ò	Ó�á{Ñ3Ò W§áWï�ÜEß±ð.Ú ÝÞÝªï�ÝÞÚ Ö{ê Ò�X*à$é$ð¯Ò.Ö·á{Ú ßÞé�áWïâÚ Ó{ÓvÕ�ð.ßÞÚ ávÒ	ØrÔ(ßÞá{Ñ�á{Ñ3Ò�Ö·Ú é3×�ÜTÕJÓ{ßªá{ßªÕJé�Õ ã;Ò	Ú ð·Ñ�Ñ3ÕJÓvÜEßÞá{Ú Ý í
÷ Ò�ð¯ÕJÛ|ÜEà3ávÒ�á{Ñ3Ò�ÖyÚ é3×�Ó(ßÞé�äJå$æ3ç�à$Ó{ß±é3ê'á{Ñ3Ò¨×#ä[ç\ê�ãòà$é$ð¯á{ßªÕJérÚ ÓÈãoÕJÝÞÝÞÕ�Ô(Ó

é�ã9Ú¯®�ëâë#á´°-þ ��² 
é"ã9Ú¯®*³æë#á±°-þ ��² 
áPãBäÄÝlå/çP×/×XÝ}äY%PÞ,áF¦�ë ¡ ³ § µ Üæ×'ä�ç\ê;®lêF¦�ë § ÜZê¨¦º³ § ² �
¼
Ú�Þ\á"ß¨¦�ë §�µ Üæ× Õ9Ù�®láPãBäÄÝlå/çP×/×XÝ}äY%PÞ,áF¦�ë ¡ § ² �

¼
Ô(Ñ3Ò.Ö·Òº×'ä�ç\ê;®~ô ² b9þhßªã:ô\Ò ý�Ú éEØNý�Õ á{Ñ3Ò.Ö{Ô(ß±ÓvÒ íaÐÈÑ3ÒF^7á{ÑNÖ·Õ�ÔRÕ ã?á{Ñ3Ò�Ú Ö{Ö·Ú	ï¨á&ã9ä�Ý�å/ç&×"×`Ý�äY%&Þ\á¨¦ § á{Ñ�à$Ó*ð¯ÕJé�ûá{Ú ßÞé$Ó�Ú|þ(ß±é|ð¯ÕJÝÞà$Û|éEÓ5ð¯Õ Ö{Ö{Ò	ÓvÜTÕJé$ØEßÞé3ê�ávÕ�Ñ3ÕJÓ{ÜEßªá{Ú ÝÞÓaÔ¥ßªá{Ñ|Ú é|Ò	ÿ�à$Ú ÝEÕ Ö�ÝªÕ\Ô�Ò.Ö�Ò	Óvá{ßÞÛ|Ú ávÒ	ØNã§Ú ß±ÝÞà3Ö{Ò�Ü$Ö{Õ ìÚ ìEßÞÝÞßªáWïá{Ñ$Ú éèÑ3ÕJÓvÜßªá{Ú Ý
^·õ?Ú é$Ø_�.Ò.Ö·ÕJÓ�Ò	ÝÞÓvÒ.Ô(Ñ3Ò.Ö·Ò íÔ	3à$Û|Û|ßÞé$ê|á{Ñ$ßÞÓhÖ{Õ\Ô ï�ßªÒ	ÝÞØEÓÈá{Ñ3Ò'ávÕ á{Ú Ýaé�à$ÛùìTÒ.ÖhÕ ã�Ñ3ÕJÓ{ÜEßªá{Ú ÝÞÓ(Ô(Ñ3ÕÑ$Ú�ö Ò�Ú_·®ìTÒ.ávávÒ.Ö � WòÝªÕ\Ô�Ò.Ö�X�ãòÚ ßÞÝÞà3Ö{ÒhÖ·Ú ávÒ�á{ÑEÚ érÑ3ÕJÓvÜEßÞá{Ú Ý�^{õEÚ é$Øâá{Ñ�à$ÓÈð¯Õ Ö·Ö{Ò.ÜEÓvÕJé$ØEÓ�ávÕñá{Ñ$Ú á(Ñ$ÕJÓvÜEßªá{Ú Ý � Ó�ÖyÚ é3×í
Ç¥�/�3D`=?03�
�îßªêJà3Ö{Ò7öñÓ{Ñ3Õ�Ô¥Ó¥á{Ñ$ÒøÜTÕJÓvávÒ.ÖyßªÕ ÖhÛ|Ò	Ú é�Ú éEØ{! ü%$ ð¯Ö·Ò	Ø$ßªìEÝªÒøßÞé�ávÒ.Ö{ö�Ú Ý�ã§Õ Öhá{Ñ$ÒøÒ	Ó{á{ßÞÛ|Ú ávÒ	ØèÓ{à3Ö{êJß±ð.Ú Ý�Û�Õ Ö·á{Ú ÝÞßªá7ïÖ·Ú ávÒ�ßÞé�Ò	Ú ð·Ñ�Ñ3ÕJÓvÜßªá{Ú ÝJã§Õ ÖîìnÕ á{Ñ�á{Ñ3Ò�ö$Ù�Ò	Ø�Ú é$Ø�Ö·Ú é$Ø$ÕJÛ Ò��TÒ	ð¯áaÛ�Õ�Ø$Ò	ÝÞÓ.í�Ð(Ñ3Ò	ÓvÒ�ß±é�ávÒ.Ö{ö Ú Ý�Ò	Óvá{ßÞÛ|Ú ávÒ	ÓaßÞÝ±ÝÞà$ÓvávÖ·Ú ávÒá{Ñ3Òøð¯ÕJé$Ó{ßÞØ3Ò.ÖyÚ ìEÝªÒ�à$é$ð¯Ò.Ö·á{Ú ßÞé�áWïrÚ Ó{ÓvÕ�ð.ßÞÚ ávÒ	Ø�Ô(ßªá{Ñ�· ÝÞÒ	Ú êJà3Ò�á{Ú ìÝªÒ	Ó � ú�á{Ñ3Ò.Ö{ÒøÚ Ö{ÒùÕJé$ÝÞï��ñÑ3ÕJÓvÜEßÞá{Ú ÝÞÓ0WL� Ú é$ØfÓ XÔ(Ñ3ÕJÓ{ÒhßÞé�ávÒ.Ö{ö Ú ÝÞÓ*Ò¯Ù�ð.Ý±à$Ø3Ò(á{Ñ$Ò�Û|Ò	Ø$ßÞÚ éNÖ·Ú é3×ñÚ é$Ø�é3ÕJé$Ò¥Ô(Ñ$ÕJÓvÒ�ßÞé�ávÒ.Ö·ö�Ú ÝÞÓ�ãòÚ ÝÞÝð¯ÕJÛ|ÜEÝªÒ.ávÒ	Ýªï|Ô¥ßªá{Ñ$ßÞéñá{Ñ3Ò�ÝªÕ�Ô*Ò.ÖÕ Ö(à3ÜEÜnÒ.ÖÈÿ�à$Ú Ö{á{ß±ÝªÒ	Ó.í 0%

Ô
5%
Õ

10% 15%

E (8/211)

A (0/47)
ÖD (46/810)

G (9/148)
×L (24/360)

F (13/196)

I (14/207)

C (8/119)
Ø J (8/97)
ÙB (18/148)

K (29/256)

H (31/215)

Proportion of deaths

H
os

pi
ta

l

Estimated mean Shrunk mean
Ú

95% C.I.
Û

1 2
Ü

3
Ý

4
Þ

5
ß

6
à

7
á

8
â

9
Û

10 11 12

E (8/211)

A (0/47)
ãD (46/810)

G (9/148)
äL (24/360)

F (13/196)

I (14/207)

C (8/119)
å J (8/97)
æB (18/148)

K (29/256)

H (31/215)

RANK

H
os

pi
ta

l

Mean rank 95% C.I.
Û

Example 1: Neonatal cardiac surgery mortality in 12 European hospitals
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PRQ;S5T�U_s�X5{ w U;T�h V
W QYX[Z�\]m^kn���� c d X;e)P"f�T)hmQ)p q w \Ms�TBX"\MZ: ^knoc d X;e)P"f�T)hmQ)p qgT�hMs�Q)SMZ� ^knoc d X;e)P"f�T)hmQ)piZYT\f�egTBX W TgZª� 9;� g���9 �] q w \5\"T�h)X ^ `�� c�d X;e)P"f�T)hmQ)p qgQ�Z5Z;s�fMU)T h"T�Z�qgQBXFZBT q w \5\�T)h)X[Z] W e�\ ^_l V d X;e)P"f�T)hmQ)p W e�\rqgQ�s�X"\MZª� ^ X5e�P"f�T)hmQ)p�h"TgZ�qgQBXFZYT W w \"T;¡5Q)hgs�TgZ � ` �
v"w hq w \;\"T)h�X|x ] q w \5\�T)h)X c :5z c=d h"T�Z�q�QYXFZBT¨q w \5\�T)h)X_T ~ ¡ ~ � `Fc�` �¨Q)h�� noc¯ � T)\ W ~] W e�P&x ] q w \5\"T�h)X c :�z c d W e�P"egU w \gs v Tt\"Q�\ w Uh�TgZ�qgQYX[ZYT}x ]}c :�z c d h"T�Z�q�QYXFZBTrp�Q�hrq w \Ms�TBX"\�sus�XuqgT�hMs�Q)Sr\q�x ]Oc : c � ] W e"\ � ` � z c d q"h�QYf�Q)p�h"TgZ�qgQBXFZYTr��p�Q)hrq w \gs�TYX�\�sus$Xmq�T)hMsYQ;Sr\À x ]Oc : c�] W e"\ z c d W e�P"egU w \gs v T q"h�QYf�Q)p�h"TgZ�qgQBXFZYT���Q)hMZYT \�{ w X��d p�Q�hrq w \Ms�TBX"\�sms�XuqgT)hgs�Q)Sr\ZBT�fyx ] z c d \5h�T w \YPRTBX"\iZBT�fYegTYX W T�� `$^ 9;�OV n)^ ��9 �P�e|x � c :5z c d U;Q)¡gs5Z�\Ms W PRT w Xkp5Q)hm¡;h�QYe;q_¡ g qgT)hgs�Q)Sr\\;h"T w \�x � c :�z c fgT�\ w c d \5h�T w \YPRTBX"\mT)p5p5T W \q�T)hgs�Q;Syx � c :�z c qRs c d qgT�hMsYQ;SmT;p;p�T W \W w h;h5��x � c :�z c � w q5q w c d W w h5h;�"Q v T)hmT)p5p5T W \w x ] W e"\ z c d W e�\rqgQ"s$X"\MZ p�Q�hkU w \"TYX�\�h"T�Z�q�QYXFZBT v"w hMs w fMU)Tf�x ] z c d Z�e;fg�;T W \rh w X"S�Q$PiT;p;p�T W \\ w e c d q"h�T W s�Z;sYQYXkQ)piZ�e;fg�5T W \mT)p5p5T W \MZZ)sY¡�P w c U;Q;¡ ~ Z)sY¡BP w VS w \ w q w \5\"T�h)X c½] W e)P s�X���s$X;{ w U;T)h ~ S w \�� c \;h"T w \ c qgT)hgs�Q)S c W w h5h;��s$X � ¿ Q v T)h ~ S w \�� Vs$X[s�\RZ�s�X���s$X;{ w U;T)h ~ s�Xo� V�ddk� QYX[Z�\5h�e W \ks$X"Sgs v sYSYe w U¨h"T�Z�q�QYXFZBTrS w \ w p)h"Q$P W QYX�\Ms�X�¡�TBX W �r\ w fMU)Td p5Q)h���sus$X `���] W e)P&x `�c�` z � �ZYT\f7x�s zm�5� ` V p�Q�h���\is$X `�� : � � h�TgZ�qgQYX[ZYT}x�s c \ zr�5� q w \5\�T)h�X|x `Fc \ zu��p5Q)h���sus$X � ] W e�P&x `Fc�` z5� ` � ��] W e�P&x `�c?n z � �ZYT\f7x�s zm�5� n V p�Q�h���\is$X `�� : � � h�TgZ�qgQYX[ZYT}x�s c \ zr�5� q w \5\�T)h�X|x `Fc \ zu��
p5Q)h�����s$X nO��] q w \5\�T)h�X�� �p�Q�h ��srs$X � ] W e�P&x¤� � `Fc?n z;� ` � ��] W e�P&x¤� c�` z � �ZBT�f7xs zm�;� ` V p�Q�h ��\�s�X `�� : � � h"T�Z�qgQBXFZBTyx�s c \ z��;� q w \;\"T�h)X|x¦� c \ zu��p�Q�h ��srs$X � ] W e�P&x¤� c�` z5� ` � ��] W e�P&x¦� c?n z � �ZBT�f7xs zm�;� n V p�Q�h ��\�s�X `�� : � � h"T�Z�qgQBXFZBTyx�s c \ z��;� q w \;\"T�h)X|x¦� c \ zu���
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p5Q)h��?�ks$X `�� � � �

p�Q�h���sus$X `���] � �
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PRQ;S5T�U PFs W T V
W QYX[Z�\]m^R�;b c d X;e)P�fgT)huQ;p�s$X"Sgs v sYSYe w U�Z�_^m¯ V d X;e)P�fgT)huQ;p�\5h�T w \YPRTBX"\u¡)h"QBe5qFZv"w h\7x ] z c d p w s)UBe�h"T \gs�PMT�p�Q)h_T w W { PRQBeFZYT\ ~ W TYX|x ] z c d W TBXFZYQ�hMs�X�¡r\gs�PRT p�Q)h_T w W {rPRQYe[ZYT¡)h"QBe5q|x ] z c d \5h�T w \BPRTBX"\u¡)h"QYe;q_p�Q�h_T w W {rPRQBeFZBTP�e|x ] z c h c dTS T"s$f5egU5U q w h w PRT�\"T�hRZf�T)\ w x � z c d U;Q)¡�h"T�U w \gs v TthMs�Z��rq w h w PRT)\�T)hMZPMT;S�s w X�x � z c d PRT)Sgs w XaZ�e�h v s v"w U p�Q�h_T w W {k¡;h�QYe;qs�h5h ~ W QBX"\;h"Q�U c v TY{ ~ W QBX"\5h�Q�U c=d \5h�T w \BPRTBX"\ W QYX"\;h w Z�\RZ\�TgZ$\ ~ Z�e5f c qgQ�Z ~ W QYX�\5h�Q�U V
S w \ w \ c \ ~ W TBX c ¡)h"QBe5qas$X��P�s W T ~ S w \�� Vs$X[s�\RZ�s�X���P�s W T ~ s$X�� V�
p5Q)h¢��s�s�X `���] � � d \ ~ W TBX|x�s z ^mb\7x�s z�¥ SU��T"s$f}�h c P"e|xs z �;§��\ ~ W TYX�x�s z c � V d sYp¨PMQYe[ZYTkstp w s)U"Z

P�e|x�s zm�5� T ¿ q}��fgT�\ w x�¡;h�QYe5q�x�s z5z � V d h"T5U w \Ms v T hMs5Z$�tPMQ;S5T�U�p5Q)h¢���_s�X `��V� � �
f�T)\ w x�� zi¥ S�X�Q)hYPy� b ~ b c+b ~ b5b5bM` � V d q"hgs�Q�hPMT;Sgs w X�x�� z��5� qgQ*�O��U;Q;¡o� n � £ d PRT)Sgs w XaZ�e"h v s v�w UT ¿ q}� � fgT�\ w x�� z � c ` d h[� V�h ¥ S;¡ w P;P w � ` ~ b cb ~ b;b5bM` � V d Z�U;Q*�gUY�uS�T W h"T w Z)s$X�¡rQYX � v T h"T w U"Z

s�h5h ~ W QBX"\;h"Q�U �5� f�T)\ w x ` zOV d W { w X"¡�Tv TY{ ~ W QBX"\;h"Q�U �5� f�T)\ w x n z"� f�T)\ w x ` zOV d q w h w PRT)\�T)hgs�Z w \MsYQYX\�TgZ$\ ~ Z�e5f �5� fgT�\ w x l z�� f�T)\ w x ` zOVq�QgZ ~ W QBX"\;h"Q�U �5� f�T)\ w x ¯ z"� f�T)\ w x ` zOV�
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� µ Ò�æ�Ôx°'æ�Ê �\Ò�°�� µ Ò�æ'Ô��A� å ð Ôº#»�±g³Ã±<°e� µ Ò�æ'Ô)½£´9¾�»�±�½£¨EÇM³Ã±µ¸¼±µ¨e¾9§h·�� µ §OÆh±g³#¾�»�±�´�¸ÄÂhÓ£Óc¾�½£¸¼±¶½£¨4¾'±g³�Æ�ÂhÓ ê æ?>�æH´ °eæ�Ôt¹�Âh¨E°W� å ð ³�±gÁ�³�±µ´'±µ¨4¾�´)¾�»�±ÂµÆ�Âh½£Ó£Â�À�ÓÍ±¼°EÂ�¾�Â �'¿�´'¾<À�±g·�§h³�±×¾�½£¸¼±Qæ6Ì«Sx·T´Ã¿�À��'±µÇM¾¶Éf½£´<§hÀ�´'±g³�Æh±µ° ¾'§u·�Âh½£Ó0°E¿E³Ã½£¨�²\¾�»E½£´<¾�½£¸¼±¼½£¨4¾'±g³�Æ�ÂhÓ�¹=°�� µ Ò�æ�Ôº#½£ÓáÓ�¾�ÂBÄh±7¾�»�±�Æ�ÂhÓ£¿�±�B¹�§h¾�»�±g³�º#½á´'±�°�� µ Ò�æ�Ô#Ê ¦ Ì G ±µ¨EÇM±n�âÒ�°�� µ Ò�æ�Ô��E� å ð Ô9ÇM§h³Ã³�±µ´'Ác§�¨E°E´)¾'§Ä¾�»�±�ÁE³�§hÀ�Â�À�½£Ó£½Í¾GÕ§h·r´Ã¿�À��'±µÇM¾TÉ!·�Âh½£Ó£½£¨E²�½£¨\¾�»�±¶½£¨e¾'±g³ÃÆ ÂhÓ ê æâ>�æ#´ °)æ'ÔtÌ �È´9þ�¾�� ¦ Ò�Âh´�´�¿�¸�½£¨�²p¾�½£¸¼±È¾'§7Àc±<ÇM§�¨e¾�½á¨4¿�§�¿�´tÔ�¾�»�±µ¨â¾�»E½£´ÁE³�§hÀ�Â�À�½£Ó£½Í¾GÕ�Àc±µÇM§�¸¼±µ´f¾�»E±�½£¨E´'¾�Âh¨4¾�Âh¨�±g§�¿E´f»�ÂB±µÂ�³Ã°uÂ�¾f¾�½á¸¼±MæT·�§h³#´�¿EÀ��K±µÇM¾)ÉÃÌ ø »E½£´)½á´)Âh´�´�¿E¸¼±µ°^¾'§Ä»EÂµÆh±p¾�»�±ÁE³�§hÁc§h³�¾�½£§�¨EÂhÓc»EÂB±µÂ�³Ã°E´)·�§h³Ã¸
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