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¤ ¥§¦�¨�©Zª¬«3)®4¯°ª/©Z±�¦�²Z±´³µ¦P¶T¨�¨�·L¸Tª/¯°®4±�² ¹yº
»�¼�½�¾»�¿$À-ÁI¿�Â6Ã=Ä�Å§Æ$Á�¿=Ç�Á�ÈIÁ�ÄÊÉG½$¿~Ë$¿$À-ÁI¿Ì Í ÎSÏMÐyÑmÒÓÐ�Ô¬ÑÕ Í ÎSÏ�ÑmÒ�Ô¬ÑÖOÎ�ÌP×QÕ�Ô Í Ø4ÙGÚ�Î�Ï�×QÏMÐ�Ô�Ø4ÙGÚ~Î�ÒÛ×+Ò�Ð�ÔLÜ�Õ�Ñ2Ì=Ý=ÞßÑàâá ÎSÏ�Ô;ãäÍ à Î7Î�Ï�ÑGå�Ô7ÔLÜ6ÏYÝVæçæÛÑàâè Î�Ò�ÔéãäÍ à Î7Î�å�ÑmÒ�Ô7Ô
Ü�ÒPÝVæäæÀ-ÄÊêÊÅ ã àyá ÎSÏ�ÔëÍ à Î�ÎSÏ�ÑmÒ�Ô7Ô�Ü�ÒßÝVæäæì í ÙGÚIî ÙGï à Î'Ì6ÔNÍ ð�ñ ÖOÎ�ÌP×QÕ�ÔRò�Î à Î'Ì6ÔT× à ÎSÕ-Ô�Ô à ÎSÕ-Ôð ñ Ö�Î'Ì)×+Õ-Ô/ò0Î à Î�ÌMÔ4× à Î�Õ�Ô7ÔÍ ð á ð è ØvÙGÚ�Î�ÒÛ×+Ò�Ð�Ô�Ø4ÙGÚ�Î�Ï�×óÏMÐ¬Ô/ò0Î àâá Î�Ï�Ô3× àâá Î�ÏMÐ¬Ô7Ô àâá Î�Ï�Ôð á ð è Ø4Ù Ú Î�Òa×+ÒÓÐ�Ô7ØvÙ Ú ÎSÏb×QÏMÐ¬ÔRò�Î àyá ÎSÏ�ÔT× àyá ÎSÏMÐ¬Ô�ÔÍ ð á Ø4ÙGÚ~ÎSÏb×QÏMÐ¬ÔRò�Î àyá Î�Ï�Ô9× àâá Î�ÏMÐ¬Ô7Ô àyá ÎSÏ�Ôð á Ø4ÙGÚ-ÎSÏß×óÏMÐ¬ÔRò�Î àyá ÎSÏ�ÔT× àyá ÎSÏMÐ¬Ô�ÔÍ ð=ôLñ�õ�ö�÷ è7ø�è/ù/ú ÖOÎ�ÕZ×YÌ6ÔRò�Î à ÎSÕ-Ôv× à Î�Ì6Ô�Ô à ÎSÕ-Ôð ôLñ�õ�ö�÷ è7ø�è ù ú ÖOÎ�Õ�×YÌMÔRò�Î à ÎSÕ-Ô4× à Î�Ì6Ô�Ôû ÄÊÁEü�ý-þ7êÊÁIÅ7ÈIÅmÁaÿ�êpÁ�ÄÊÉG½$½$ÁIÄÊÅ"À-Äpê�Å��$Æ$»bÆ$ÄÊÁ���Ë����PÁX¾Ë$¼�ÁIþ Ò À�Á���¾Ë$þ7È¬Å
	�Á�þ�Æ$Á�¿�� »�¿$¿OÂ û »�¿�¿�	§Ë$þ�Æ$Á�Æ$ÁIþÇ�þ�Ë$ÉG½`Ë�� Æ$ÁI¿�vÁ�þ�� Ø4ÙGÚ�ÎSÒ�Ðµ×rÒ�Ð�Ô ÁIþ�	�Á�ÄÊÅ7Á�þRÅÛË�¿$Æ Æ$»�����þ�ý�Æ�Ë���Å Ø4ÙGÚ~ÎSÏX×_ÏMÐ¬Ô7Ø4ÙGÚ�Î�Ò�Ð�× Ò�ÐGÔ�� ¾Ë$þÒ�Í Ò�Ð Æ$Ë$þ�ÉG½ ÖOÎ�ÕZ×YÌ6Ô Á�þ��7Á¬ÅmÈIÅ�Â
����� ���� � !�"$#%�'&)(*",+.-/"0+1(*"��'(*- 243657#%� �8 +�9:(<;
= ¾Ë�þµÆd»�� = Äpê�ÅmÁIþ�À-ÄÊêÊÅ ã

í ÙGÚ�î ÙGï à Î�ÌMÔ9Í ð ñRõ�ö Ö�ÎSÕ�×YÌ6Ô3ò�Î à ÎSÕ-Ôv× à Î�Ì6Ô�Ô à Î�Õ�Ôð ñ�õ�ö Ö�ÎSÕ�×?ÌMÔ9ò�Î à Î�Õ�ÔT× à Î�ÌMÔ7Ô Î?>-Ô
@ ÁIþ7È�ÄÊÉG½�ÅmÁIÅA�ß»�¿�»�Ë � Æ$ÄpÁCÿEÁB	§ÄpÉG½�ÅmË�¿$À�Äp¿DCZ¼$½�¾»�¿�À-ÄpÀE�ÓÁ�Ä�Å3Æ$ÁF�G��ÄIH�Á�ê »Ó¼���Åm»�¿$Æ$ÁF����	�Á�êÊÉG½$ÁµÄp¿ Î?>-Ô Æ�Ë$þ7ÉG½Æ$ÁI¿J4ÁIþK� Ö�ÎSÕC× Ì6Ô ü�ý-þ7À�Á�¿$ýE�L�PÁ�¿M	§Äpþ�ÆN��Ë$¿$ÆJ�7ËO���PÄpÁIþ�ÅP�RÅG»ÓÅ�ÅCÆ$ÁF�K��Á�¿X¿�Ë�þ�¾Ë$¼6Á�þCÀ-ÁB	§ÄQ���7ÁSR��PÀ-ÁUT¼$Ë�¿$À-Á�¿�V Î�Ì6Ô Æ$ÁIþ7��ÄIH�Á�ê Ì �W��ýPÁIþ7½�¾»ÓêÊÅX�b»�¿�Æd»�� = Äpê�ÅmÁIþ

Yí à Î�ÌMÔ�ãäÍ ð ñ�õ[Z%\ ]B^ ò�Î à ÎSÕ-Ô4× à Î�Ì6Ô�Ô à Î�Õ�ÔðXñ�õ[Z%\ ]B^ ò�Î à ÎSÕ-ÔT× à Î�Ì6Ô�Ô Ñ
� ¾Ë$þP	�Á�êÊÉG½$Á�� åWÍ _ñRõ`Z%\ ]B^ ò0Î à Î�Õ�Ô4× à Î'Ì6Ô7ÔIÎ à ÎSÕ-Ôv× Yí à Î�Ì6Ô�Ô
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° «¨±¨² |�³ �I��� { «¨´Kµ·¶G¸º¹�»0¼B½U¾À¿�Á�¼�Â�¾�Ã�Á °�Ä ¬WÅ�¬O¬6² |Æ «¨¬�µÇµ�« ÄÉÈ ´KÅ�Ê { Ä ´�² Ä �A���%� Ë Ä Å�±Q«¨ÌK« Ä ´KÊ�¬ °EÄ ¬ÎÍEÏE¬ÑÐÒÊOÓ�Å�±¨±QÌ�ÍÔÅ�´�«¥Å y ± Ä ¬ÇÕ �EÖ ÌKÏØ×�ÙÏE¬�¬ Ä ¬ � Ê�¬�µ �� Å�±¨ÌÆÀÚÜÛ ÙÅÔ² z Ä ´�ÓUÙÊ�´Xµ�« ÄSÝ ´ { Å�´�²�Ê�¬ ° Ì { Ä ´�² ÄDÞ � Õ � � Å�ÊOÓ °�Ä Ó�Å�ß�² { Ä ´�µ Ä ¬ | Ý Ì { «Q´�µfÌK« ÚÜÛ ÌKà:ÙÅÔ² Ä ´ z Ä « °EÄ ¬ Ö µWÅ�ß� ÊO¬�µ �� ÊO¬6² Ä ´ °EÄFÄ « ° ¬ Ä ² Ä ¬fáGÏE´�Å�ÊOÌKÌ Ä ² z Ê�¬ °EÄ ¬âÌKÏ ° Å�´ Ä ´ { Å�´�²�Ê�¬ ° Ì�²K´ Ä ÊØÌK«¨¬�µ |ã ÅÔ´ °EÄ ´ Ä ² ã |Ôä ± Ä Ú × Û ÅÔ²A«¨¬Jå ä ± Ä�æ w yÀçÀy Ä ª Ä ´K×¯² Ö µWÅÔß
ÌKÏ�± ÚÜÛ Ä «Q¬ ä «¨±¨² Ä ´ Ä «¨¬ ãfè ÆÀÚÜÛ ÙÅÔ² z Ä ´s«Qª Æ «¨¬�¬ Ä µ Ä Ìé Ê ÚÜÛ Ä Ì�êXë�Â�¾6ìB»*í�»,î�»�¸QìB»?¸vïÜìsÍEÏE¬Éð Ä ² Ä ´òñ |6ó Ê y Ä ´
å ó Ê yWôOõ Ö Æ Ä «¨² Ä7öE÷ ç «QÌ�² |6ø Å y Ä «O«QÌ�²Gµ Ä ´ ãfè ÆÀÚÜÛ ÙÅÔ² z Ä ´Í�ÏEª È ´�Å�Ê { Ä ´�²7µ Ä Ì
ðù«Iú Ä ±QÌ � Å y Û ÙÅÔ¬ ° « ° |
Ý Ì*«QÌ�²<×6±QÅ�´ Ö µWÅÔß�µ�« Ä Ì Ä Ì ä «Q±û² Ä ´ °�Ä ¬WÅ�Ê { « Ä µWÅÔÌm¬�« ÚÜÛ ²�±Q«¨¬ Ä ÅÔ´ ÄüÈ Å�Ê�ß è ä «Q±û² Ä ´Ò´ Ä Ì�«QÌ�² Ä ¬¯²m«QÌ�² | Ý Ìm«¨Ì�²*µWÅ�ªL«¨²ý Ä µ�Ï ÚÜÛ ¬�Ï ÚÜÛ ¬�« ÚÜÛ ² °EÄ z Ä « ° ² Ö µWÅ�ßfµWÅ�Ì ä «¨±¨² Ä ´
´�Ï y Ê�Ì�²þ«¨Ì�² |Òÿ ª ¬<ÙÅ ÚÜÛ Ì�² Ä ¬ � Å�àO«¨² Ä ± { «¨´Kµ °EÄ z Ä « ° ² Ö «¨¬{ Ä ± ÚÜÛ Ä ª Æ «¨¬�¬ Ä µWÅÔÌ7¬O« ÚÜÛ ²�±¨«Q¬ Ä Å�´ Ä�È Å�Ê�ß è ä «Q±û² Ä ´ Ä «Q¬�´KÏ y ÊOÌ�² Ä ´ ÆÀÚÜÛ ÙÅÔ² z Ä ´7«QÌ�² |
Ý ´KÌ Ä ² z ²�ªÉÅ�¬�¬6Ê�¬â«¨¬ ý Ä µ Ä ´ Æ ² Ä ±¨± Ä ����� µ�« Ä ä ÊO¬�×¯²�«QÏ�¬ � µOÊ�´ ÚÜÛ Ä «Q¬ Ä�� ´�Å�à Ä z è ä Ê�¬�×¯²K«QÏE¬ Ö { Ä ± ÚÜÛ ÄÍ�ÏEª Ë Å�Ê�Ì ÚÜÛ Ä ¬ØÅ y Û ÙÅ�¬ ° ² Ö Ì�Ï Ä ´ Û ÙÅÔ±¨²Xª�Å�¬JµWÅ�Ì ä «¨±¨² Ä ´ Ö { Ä ± ÚÜÛ Ä Ì�«¨¬�å ä ± Ä�æ w yÀç Í�ÏE´ °EÄ Ì�² Ä ±Q±û² { «Q´�µ |�� ªÄ «Q¬ Ä Ì�²ÜÅ�´�× Ä
È ±,ÙÅÔ²K²KÊ�¬ ° z Ê Ä ´�´ Ä « ÚÜÛ Ä ¬ { «¨´Kµ ÍEÏE¬ ã | ã |6ä ± Ä Ú ×þµ�« Ä ÿ ² Ä ´�Å ²�«QÏ�¬Lµ Ä Ì ä «Q±û² Ä ´�ÌsÍEÏ�´ °EÄ Ì ÚÜÛ ±QÅ è°EÄ ¬
	 Ä Ì*ÌK«¨¬�µ�¬�ÊO´ Ä «Q¬�« °EÄ { Ä ¬�« °EÄ ÿ ² Ä ´KÅÔ²�«¨ÏE¬ Ä ¬�¬<ÙÏ�²K« ° |�ø « Ä Ì Ä�� ´ y Ä «¨²*«QÌ�²:ÍEÏE´mÅ�±Q± Ä ª�«Q¬¯² Ä ´ Ä ÌKÌ�ÅÔ¬6² Ö µ�Å7µ Ä ´ä «¨±¨² Ä ´Kà�Å�´�Å�ª Ä ² Ä ´ ý Ä { Ä «Q±QÌ�«Q¬ ý Ä µ Ä ´ Æ ² Ä ±¨± Ä Å�¬ ó Å�¬�µÑµ Ä Ì é «Q±Qµ Ä Ì °EÄ { ÙÅ Û ±¨² { «Q´Kµ Ö «¨¬�µ Ä ª z Ê�¬<ÙÅ ÚÜÛ Ì�²«¨¬ ý Ä µ Ä ´ Æ ² Ä ±¨± Ä µO« Ä áüÅ�´�«¥Å�¬ z µ Ä Ì Ë Å�Ê�Ì ÚÜÛ Ä ¬�Ì °EÄ Ì ÚÜÛ ÙÅÔ² z ² { «Q´�µ |ùø Å·µ�« Ä é Ä ´ Ä ÚÜÛ ¬6Ê�¬ ° µ Ä ´ È Å�Ê�ß èä Ê�¬�×¯²K«QÏE¬ÑÌ Ä Û ´kÅÔÊOÓ { Ä ¬�µ�« ° «QÌ�² Ö «¨Ì�² Ä «Q¬ Ä ±QÏE× Å�± Ä� Å Û ±)µ Ä ÌkðmÅ�´�ÅÔª Ä ² Ä ´�Ì���� ÓUÙÊ�´DµWÅÔÌD¬�« ÚÜÛ ²K±Q«Q¬ Ä Å�´ ÄÈ Å�Ê�ß è ä «Q±û² Ä ´üÍ�ÏE¬Øµ Ä ´�á Ä ´�ÓUÙÊ ° y Å�´�× Ä «¨² Ä ú�²�´ Ä ª Ì ÚÜÛ ¬ Ä ±¨± Ä ´ Ë Ä ÚÜÛ ¬ Ä ´�Å y Û ÙÅÔ¬ ° « ° |
Ý «Q¬ Ä Ù� ¬�µ Ä ´KÊ�¬ ° µ Ä ´ È ´[ÙÏEß Ä µ Ä ´ ä «Q±û² Ä ´�Ê�ª °EÄ y ÊO¬ ° «Q¬�µ Ä ¬ Ä «¨¬ z Ä ±Q¬ Ä ¬ ÿ ² Ä ´�Å ²�«QÏ�¬�ÌKÌ ÚÜÛ ´K«û²K² Ä ¬�«¨Ì�² ý Ä µOÏ ÚÜÛÅ�Ê ÚÜÛ Í�ÏE¬ ã | ã |Nä ± Ä Ú ×â¬O« ÚÜÛ ² Ê�¬¯² Ä ´KÌ�Ê ÚÜÛ ² { ÏE´Kµ Ä ¬ | Ý Ì { «¨´Kµ�ÌKà:ÙÅÔ² Ä ´ °EÄ z Ä « ° ² Ö µ�Å�ß °EÄ ´�Å�µ Ä µOÊ�´ ÚÜÛµ�« Ä Ù� ¬Oµ Ä ´�Ê�¬ ° µ Ä ÌüðmÅ�´�Å�ª Ä ² Ä ´�Ì�����µ Ä ÌG¬�« ÚÜÛ ²K±Q«Q¬ Ä Å�´ Ä ¬ È Å�Ê�ß è ä «Q±û² Ä ´�Ì Ä «Q¬ Ä á Ä ´ y Ä Ì�Ì Ä ´KÊ�¬ ° µ Ä ´ � Å�¬ è² Ä ¬ Ä ´ Û Å�±û²�Ê�¬ ° ÊO¬6² Ä ´�µ Ä ´ ÿ ² Ä ´�Å ²�«QÏ�¬�µ Ä ´ ä «¨±¨² Ä ´KÊ�¬ °JÄ ´ z « Ä ±¨² { Ä ´Kµ Ä ¬ × Å�¬O¬ |<ø « Ä Ì Ä Ì Ä úOà Ä ´�«Qª Ä ¬¯² Ä ±Q± ÄÝ ´ °�Ä y ¬�«¨Ì Ö { Ä ± ÚÜÛ Ä Ì�µOÊ�´ ÚÜÛ µO« Ä � ¬¯² Ä ´KÌ�Ê ÚÜÛ Ê�¬ °EÄ ¬�«¨ª ¬<ÙÅ ÚÜÛ Ì�² Ä ¬ � Å�à�«¨² Ä ±ùÊ�¬¯² Ä ´Kª�Å�Ê Ä ´�² { «Q´�µ Ö ±0ÙÅ�ßÔ²Ì�« ÚÜÛ ÌK« ÚÜÛ Ä ´7Å�Ê ÚÜÛ Å�ÊOÓmµWÅ�Ì ä «¨±¨² Ä ´òÍEÏ�¬ ã | ã |�ä ± Ä Ú ×MÊ�¬�µØÅ�¬�µ Ä ´ Ä ÙÅ Û ¬O±Q« ÚÜÛ Ä ä «Q±û² Ä ´�ÙÊ y Ä ´�²K´�Å °EÄ ¬ |
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H&IKJ8LMIONQPRLTSUSULTIWVXVMVMYXZ\[GV E YXZ^]�V E Y_]�V E YX[GV E YXVXVMV`H&a8bGLcP_H&dePRLcP7fhgUijJlknm�gULTd*LAoDa�PRH&djP*p8I8b�gqdjP�rsgtPvu&LMijd*w_x8gqLcy
J8LTI8LMI{z�H&iRH|rsLcPRLMijI}bGLc~�SqP*LMijP\f$�Gi*J8LTIl��f$�Ga�LMgALMgqI8LWLTgUI8J8gqrsLTI8d*gq�GI�H&SqL��
LMijd*gU�&I}J8LMd�I8gUw_x�PRSqgUI8LMH&i*LTI
� H&p8�|y��7gUStPRLTi*dDu&LMijf$LMI�J8LTPOfhp8ijJ8L&k7�D�p8i\LMgqI8gUbGL5z�H&iRH&r5LTP*LMiCfhgUijJ�gUI�J8LMI�oDa8a8gqSUJ8p�I8bGLMI�[ F a8gUd5[X�
J8gqL�oDp�d*b�H&a�LhJ8LMi
��gUSqP*LMij�&LTPjPRL�b&LM�MLTgUb&PMk�m�gUL�H&I8bGLTbGLMa�LMI8LTI5��LMiePRL��M��p�I8Js���Ca�LM�MgqLMx8LTI�d*gUw_xsH&p���J8gqL
z�H&iRH&r5LTP*LMi��8�Ca��TfCk8����J8LMi � H&p��|y0�7gqSqP*LMi*�|LTPjPRL&k:m�LMi$��LTijP3J8LTdhm�gq�"LMijLMI8�TLMI8��p8�&P*gULTI�P*LMI�gUr�z p8I8��P
¡ p8SUS¢gUdeP��_�p8i$J8gUL^oDp8djb�H&a�L�J8LTi�uGLTi*d*w_x�gULMJ�LMI8LTI£�7gqSqP*LMi*djw_x8i*gtP*P*LDH&I�bGLMbGLTa"LTIlk8m�gqL^J�p8i*w_x8b&LM�M�&bGLMI8LC¤?g¥y
I8gqLhgUdjPAJ8gqL��¢p�I8��PRgU�&I�¦���J8gqLhoDI8�MH&x8S¢J8LMi$z p8I8��PRLDgUI5J8LMIsp8I�PRLMija8i*�Qw_x8LTI8LMI�¤?gUI�gULMIOfK�H&w_x�djP3r5gqP
J8LTi
o^I8�XH&x�S$J8LTi��7gqSqP*LMi*djw_x8i*gtP*P*L&�§d*��J8H&��J8gqLW¤?gUI�gUL&�?f$LMSqw_x8L�r5gqP�¨jLWJ8ijLMg$z p8I8��PRLTI©p�I�P*LMija8i*�Qw_x8LMIªgqdjPM�
J�H|d^« ijbGLMa8I�gUdhJ8LMi��7gqSqP*LMi*p�I8b�r5gqPh¬®h¬C¯_°T± ¯_²�h¬³�MLTgUb&PMk
´ Iµo^a8a8gUSqJ8p8I8bs[ F f$LMi*J�LMI�J8gULD��p8I8��PRgq�GI8LMI��_�p�i�uGLTi*d*w_x�gULMJ�LMI8L���LMijP*L�J8LTdhz7H&i*H&rsLcPRLTi*d��8�CbGLT�MLTgUb&PMk
m�H&a�LMg djgULTx�P\rsH&Il�lfhgqL5J�gUL5¶CH&I�PRL5a"LTg J8LMi\LMijdjPRLTIª�7gqSqPRLTi*p8I�b�·¢H&w_x8LTiKfhgUijJl�?gUI¸J8LTiK�cf�LTgqP*LMIª�7gqSty
P*LMi*p�I8b¹H&p8w_xªI��:w_xªLTgUI}a8gq�Gw_x8LTI}·¢H&w_x8LTiM�7p�rºJ�H|I8IªI�H&w_xªJ8LTi�J8ijgqP*P*LMIª��gUSqP*LMijp8I8b�fhgULMJ�LMi�dePRLMgqSULTi
�Tp¸f$LMijJ8LMI»k ¡ p8I¸�|H|I8I�r5gqPDLMgqI��¼H&w_x8LTI½�
LTij�¼H&x8ijLMI½J8gUL�¶CH&I�P*L5LTi*�nH&I8I�PCf$LMi*J�LMIlk�¾£H&I½d*gqLMx�PX�»J�H&�
djgUw_x���gUSqP*LMijLMi*b&LMa8I8gqd*djL3bGLMr£�H&�\J8LMi ´ J8LMI�P*gqP��HnP$��kÀ¿G]CJ8LTi$�|�GI�PRgUI�p8gqLMijSUgUw_x�LMIs�
LTi*djgU�GI�uGLTi*x�H&StPRLTIlkQ«
d$gUdeP
J�H|x8LMi3f$LMd*LTI�PRSUgqw_xÁgqI�PRLMijLMdjdRH&I�PRLTiM��J�H&d3�
LMijx�H&StPRLMI�J8LTdD��gUSqP*LMijd�a"LT�:�p8b&SUgUw_x����^�Mp�a"LcPRiRH|w_x�P*LMIlk
�Â�p8ijJ8LhJ8gUL��7gqSqP*LMi*p�I8b�gUr��Tf$LMgUJ�gUr5LMI8djgU�GI�H|SULMIOJ�p8i*w_x8b&LT�Ã�p8x8iePX�Qd*�Cf��p8i*J�L^rsH&I�rsgtP �8��Ä F VÅ]\djw_x8�GI
djLMx8i3uQgULTS§Æ^H&p�d*w_x8LTI£bGSÇ�H|P*P*LMIl�QfhgULCgUr�I§�H&w_x8dePRLMIÁoDa8djw_x8I8gtP*P��Mp�d*LTx8LMI�gqdjPMk

È�ÉQÊ�É�Ë�Ì?ÍvÎvÏ}Ð?ÑqÒ�ÓÃÔ�Õ�Ö`ÖM×ÙØtÚ&Û:ÔQÜWÝ&Þ�×Ußcà�Ú&×<áDâ�ã&Ô�à0á\×ÙäåÚ&æÃ×Ùà¼à0ácÔ£ç ×ÙØèà0ácæRß`é_êQæÃ×Ùàëà�ÚQácÛQàëØè×<é_êsìMÛµß`á_ê�ácÔ�í
î ÖMï î êQØQ×ÙÔ�ÚQácæ^ácæRßcà�ácÔsç
×ÙØèà�ácæcÛQÔQÜOác×ÙÔ ����ð î ÔµÚQácæ�ñ¸òî ê�á�ÚQácæ�â�ã&Ô�à�áAÜQácïsòãnêQØèà?ï ÛQæjÚQáMó¢ôKã&äO×Ùà»ßcà¼×ÙäOäOà
Ú�ãnßÁõ�ácæRê�ã&Øèà�ácÔ¸ã&Û�é_ê�×ÙäåÚ&×Uß_önæRácà0ácÔ¹äO×Ùà$ÚQácÔ£÷$æëÜQáMÖMÔ�×UßKã&Û�ß�ø§ácäOä5ãKù�óûúXù¹ã&Ûcü�ýlác×Ùà�áhù»þ®òÛ�Öcácæ_ác×ÙÔ�ó

´ I�J8LTI�o^a8a8gqSUJ8p8I�bGLMI¸[`¿�p8I�J½[M��f$LMijJ8LMI�J8gqLC�¢p�I8��PRgU�&I8LMI��_�p8i�u&LMijd*w_x8gqLMJ8LTI8L�z�H&iRH&r5LTP*LMief�LTijPRLC���
bGLT�MLTgUb&PMk ´ IC¨jLTJ8LMrÂJ8gqLMdjLMrÂ�3�H|SUSUL�gUdjPAJ8gqL��¢p�I8��PRgU�&Is¬C¯_°T± ¯_²8�¬K¦�·�H&w_x8LMi$H&Sqd$¬K¦�k �ÿ a"LTi*dePRLMgqb&PA����J8gqL
x�H|SUa�L^¶CH&I�P*LMI8x§��&x8L&�Qd*�\fhgUi*JsJ8gUL���p8I8��P*gU�GIsgUI5J8LMiAJ8i*gtP*P*LMI���gUSqP*LMijp8I8bCI8�Qw_xW·¢H&w_x8LTiMk�¾£H&IsLMi*�|LMI8I�P
J8LTp�PRSqgUw_xl�:fhgUL�rsH&I�J8LMIÁz7H&i*H&r5LTPRLTih���DgUr��^gqIQa�SUgUw_�sH&p��7J8gUL�b&LMd*p�w_x�P*L�¶CH&I�PRLTI8x ��Gx�L\LTgUI8dePRLTSUSqPMk

È�ÉQÊ�É�Ë�Ì?ÍvÎvÏ}Ð?Ñ�������Ë	��
����ÍvÎ§Ï�����Î���
�Î��`ÉQÎ�� ô�ácæ��3ã&æjã&äWácà�ácæ ��� ÚQácæ��hã&Û����<ç
×ÙØèà0ácæRö�ácà¼à0á
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ÖMØUác×¼ÖcácÔ�ß î ØÙØtó

m�gqL^o^a8a8gUSqJ8p8I8bW[ E �MLTgUb&P � i*H#"8x8LTI�f�LTSUw_x8LCH|I�H&SU�&b��MpµJ�LMI8LTIÁH|p8d�oDa�a8gUSqJ8p8I8b�[X¿�a"LTi*LTw_x8I8LTPhfhp8i0y
J8LTIlk§m�LMiCz�H&iRH|rsLcPRLMi%$�J�LMi � H|p8�|y0��gUSqP*LMij�&LTPjPRL�fhp�i*J8L�x8gqLMi�r5gqPO[Gk E a"LTSULTb&PXk?m�gqL�¶CH&I�PRLOfhgUijJ½gqI
J8LTI®bGLM�TLMgqb&PRLTI � i*H#"8x8LTI®gUr LMijdjPRLTI �7gUStPRLMijd*w_x8ijgqPjPW�Tp®LMgUI�LMiµÆ�H&r&""L|�Af$LMSqw_x8L¹J�H&I8I®gqr SULTP*�TP*LMI
�7gqSqP*LMi*djw_x8i*gtP*P
fhgULTJ8LMi$uGLMijdjP*LMgUSqLMieP�fhgUijJlk:m�gULh� gUi*��p8I�b�J8LMd�z7H&i*H&rsLcPRLTi*d'$5x8LMa:P3d*gqw_x�gUI�J�gULMdjLMI��7gqSty
P*LMi*p�I8bGLMI�f$LMgqP*bGLMx�LMI8JÁH&p��0k�m�HOr5gqP�bGi`��G�&LMi*LTr z7H|iRH&r5LTP*LMijf$LMiePh�Ã�p8i($µH&a�LMi3J�H|d^Æ�H&p8djw_x8LMIÁa"LTd*djLMi
bGLTbGS��HnP*PRLcP�fhgUijJl�8�nH&I8IÁH&p���J8gqLMd*LTI�z�H&iRH&r5LTP*LMi3J8LTi � H&p��|y0�7gqSqP*LMi*�|LTPjPRL�I8gqw_x�P�u&LMij�MgUw_x�P*LTP�f�LTi*J8LTIlk
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1
2
3
4sx = 1.00

sz = 2.00
Differenzenquotient_1 = 3.46
Differenzenquotient_2 = 3.08
Differenzenquotient_3 = 3.58

1
2
3
4sx = 1.50

sz = 2.00
Differenzenquotient_1 = 2.75
Differenzenquotient_2 = 2.36
Differenzenquotient_3 = 3.21

1
2
3
4sx = 2.00

sz = 2.00
Differenzenquotient_1 = 2.35
Differenzenquotient_2 = 1.98
Differenzenquotient_3 = 2.95

1
2
3
4sx = 4.00

sz = 2.00
Differenzenquotient_1 = 1.69
Differenzenquotient_2 = 1.34
Differenzenquotient_3 = 2.33

1
2
3
4sx = 8.00

sz = 2.00
Differenzenquotient_1 = 1.35
Differenzenquotient_2 = 0.99
Differenzenquotient_3 = 1.85
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1
2
3
4sx = 2.00

sz = 1.00
Differenzenquotient_1 = 3.56
Differenzenquotient_2 = 3.82
Differenzenquotient_3 = 3.93

1
2
3
4sx = 2.00

sz = 1.50
Differenzenquotient_1 = 2.80
Differenzenquotient_2 = 2.99
Differenzenquotient_3 = 3.65

1
2
3
4sx = 2.00

sz = 2.00
Differenzenquotient_1 = 2.35
Differenzenquotient_2 = 1.98
Differenzenquotient_3 = 2.95

1
2
3
4sx = 2.00

sz = 2.50
Differenzenquotient_1 = 2.10
Differenzenquotient_2 = 1.45
Differenzenquotient_3 = 1.94

1
2
3
4sx = 2.00

sz = 3.00
Differenzenquotient_1 = 1.95
Differenzenquotient_2 = 1.19
Differenzenquotient_3 = 1.32
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1
2
3
4sx = 2.00

sz = 4.00
Differenzenquotient_1 = 1.80
Differenzenquotient_2 = 0.96
Differenzenquotient_3 = 0.81

1
2
3
4sx = 2.00

sz = 5.00
Differenzenquotient_1 = 1.73
Differenzenquotient_2 = 0.87
Differenzenquotient_3 = 0.62

1
2
3
4sx = 2.00

sz = 6.00
Differenzenquotient_1 = 1.69
Differenzenquotient_2 = 0.82
Differenzenquotient_3 = 0.52
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1
2
3
4sx = 2.00

sz = 1.00
eta = 1.50
Differenzenquotient_1 = 3.34
Differenzenquotient_2 = 3.93
Differenzenquotient_3 = 3.90

1
2
3
4sx = 2.00

sz = 1.50
eta = 1.50
Differenzenquotient_1 = 2.20
Differenzenquotient_2 = 2.50
Differenzenquotient_3 = 3.79

1
2
3
4sx = 2.00

sz = 2.00
eta = 1.50
Differenzenquotient_1 = 1.52
Differenzenquotient_2 = 1.28
Differenzenquotient_3 = 2.25

1
2
3
4sx = 2.00

sz = 2.50
eta = 1.50
Differenzenquotient_1 = 1.15
Differenzenquotient_2 = 0.91
Differenzenquotient_3 = 1.22

1
2
3
4sx = 2.00

sz = 3.00
eta = 1.50
Differenzenquotient_1 = 0.93
Differenzenquotient_2 = 0.80
Differenzenquotient_3 = 0.84
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 0.70 
 sx2 : 2.00 
 eta : 1.00 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.30 
 Standardabweichung_1 = 0.55 
 Intervall_1(68%) = 0.50 
 Intervall_1(95%) = 1.10 
 Intervall_1(99%) = 1.62 

 Varianz_2 = 0.08 
 Standardabweichung_2 = 0.29 
 Intervall_2(68%) = 0.24 
 Intervall_2(95%) = 0.54 
 Intervall_2(99%) = 0.90 

 Varianz_3 = 0.03 
 Standardabweichung_3 = 0.16 
 Intervall_3(68%) = 0.12 
 Intervall_3(95%) = 0.26 
 Intervall_3(99%) = 0.48 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.00 
 sx2 : 1.50 
 eta : 1.00 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.28 
 Standardabweichung_1 = 0.53 
 Intervall_1(68%) = 0.50 
 Intervall_1(95%) = 1.06 
 Intervall_1(99%) = 1.50 

 Varianz_2 = 0.06 
 Standardabweichung_2 = 0.24 
 Intervall_2(68%) = 0.22 
 Intervall_2(95%) = 0.48 
 Intervall_2(99%) = 0.68 

 Varianz_3 = 0.01 
 Standardabweichung_3 = 0.11 
 Intervall_3(68%) = 0.10 
 Intervall_3(95%) = 0.22 
 Intervall_3(99%) = 0.30 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.00 
 sx2 : 1.00 
 eta : 1.00 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.60 
 Standardabweichung_1 = 0.77 
 Intervall_1(68%) = 0.74 
 Intervall_1(95%) = 1.54 
 Intervall_1(99%) = 2.14 

 Varianz_2 = 0.23 
 Standardabweichung_2 = 0.48 
 Intervall_2(68%) = 0.42 
 Intervall_2(95%) = 0.96 
 Intervall_2(99%) = 1.50 

 Varianz_3 = 0.10 
 Standardabweichung_3 = 0.31 
 Intervall_3(68%) = 0.24 
 Intervall_3(95%) = 0.58 
 Intervall_3(99%) = 1.10 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.50 
 sx2 : 1.50 
 eta : 1.00 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.20 
 Standardabweichung_1 = 0.45 
 Intervall_1(68%) = 0.44 
 Intervall_1(95%) = 0.88 
 Intervall_1(99%) = 1.20 

 Varianz_2 = 0.03 
 Standardabweichung_2 = 0.19 
 Intervall_2(68%) = 0.18 
 Intervall_2(95%) = 0.36 
 Intervall_2(99%) = 0.48 

 Varianz_3 = 0.01 
 Standardabweichung_3 = 0.09 
 Intervall_3(68%) = 0.08 
 Intervall_3(95%) = 0.18 
 Intervall_3(99%) = 0.22 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.50 
 sx2 : 1.00 
 eta : 1.00 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.50 
 Standardabweichung_1 = 0.71 
 Intervall_1(68%) = 0.68 
 Intervall_1(95%) = 1.40 
 Intervall_1(99%) = 1.92 

 Varianz_2 = 0.11 
 Standardabweichung_2 = 0.34 
 Intervall_2(68%) = 0.32 
 Intervall_2(95%) = 0.66 
 Intervall_2(99%) = 0.94 

 Varianz_3 = 0.02 
 Standardabweichung_3 = 0.16 
 Intervall_3(68%) = 0.16 
 Intervall_3(95%) = 0.30 
 Intervall_3(99%) = 0.42 
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 1. Filterschritt, Intervall 68% 
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 1. Filterschritt, Intervall 68% 
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 1. Filterschritt, Intervall 95% 
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 1. Filterschritt, Intervall 95% 
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 1. Filterschritt, Intervall 99% 
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 1. Filterschritt, Intervall 99% 
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sz = 2.5
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 2. Filterschritt, Intervall 68% 
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 2. Filterschritt, Intervall 68% 
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 2. Filterschritt, Intervall 95% 

sz

sx = 0.5
sx = 1.0
sx = 1.5
sx = 2.0
sx = 3.0
sx = 4.0
sx = 8.0

1

1

2
 2. Filterschritt, Intervall 95% 
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 2. Filterschritt, Intervall 99% 
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 2. Filterschritt, Intervall 99% 
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 2. Filterschritt, Standardabweichung 
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 2. Filterschritt, Standardabweichung 
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 3. Filterschritt, Intervall 68% 
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 3. Filterschritt, Intervall 95% 
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 3. Filterschritt, Intervall 95% 
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 3. Filterschritt, Intervall 99% 
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 3. Filterschritt, Intervall 99% 
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 3. Filterschritt, Standardabweichung 
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 3. Filterschritt, Standardabweichung 
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 3. Filterschritt, Intervall 68% 
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 3. Filterschritt, Intervall 95% 
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 3. Filterschritt, Intervall 99% 
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 3. Filterschritt, Standardabweichung 

sx

sz = 0.5
sz = 0.75
sz = 1.0
sz = 1.5
sz = 2.0
sz = 2.5

t&u�vxw,v)y�zW{ v)|9}'w�~4��z�v)|�~4�
�k�&����u������
|��o�4����v�w���v�|�z�u�v)w	|���y�z��.~4�O����
wk��w,����v'��v�w { vK�
����v��)v�u��4{)�

�9�:�:�=�?�:�B�:�E�¡ :¢:£K¤�¥)¦N¤��?�=�:�:�O¤��P�:§G¨T©U�B¤WªX�:¥)�=¦)¦N¤W�P«'�=�=¦6¤W¥6¬)¨T©:¥6�[¦6¦



 ®_¯a°c±.²E³'´:´2µ,¶'¯a·k¸�°m¹oºp°9¸.¸�° »O¼

s1 2 3 4

1

2

3

s
i68
i95
i99

½9¾:¾:¿=À?Á:ÂBÃ:ÄÆÅOÇ2ÈÊÉ�ËNÌGÂsÍ�ÎWË�Ï6ÐOÎ�Ë)Ï6ÎW¿?À=Â:Ã:ÄOÎ�ÃUÃ:ÌGÑTÒÓÎ�¿?Ã:Î�Ë.À?¿?ÃBÎ(ÌGË)ÎWÃUÉÔÌ¡Â:Õ¡Öa×�¿?À=Ï6ÎWË)Â:Ã:Ä



Ø Ù_ÚaÛcÜ.ÝEÞ'ß:ß2à,á'Úaâkã�ÛmäoåpÛ9ã.ã�Û æOç

1 2 3-1-2-3
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 0.50 
 sx2 : 2.00 
 eta : 1.30 

 Werte vor der Filterung: 
 Varianz_0 1.00 
 Standardabweichung_0 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 0.38 
 Standardabweichung_1 0.61 
 Intervall_1(68%) = 0.54 
 Intervall_1(95%) = 1.24 
 Intervall_1(99%) = 1.92 

 Varianz_2 0.17 
 Standardabweichung_2 0.41 
 Intervall_2(68%) = 0.28 
 Intervall_2(95%) = 0.78 
 Intervall_2(99%) = 1.62 

 Varianz_3 0.10 
 Standardabweichung_3 0.32 
 Intervall_3(68%) = 0.16 
 Intervall_3(95%) = 0.54 
 Intervall_3(99%) = 1.58 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.00 
 sx2 : 1.50 
 eta : 1.30 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.18 
 Standardabweichung_1 = 0.43 
 Intervall_1(68%) = 0.40 
 Intervall_1(95%) = 0.84 
 Intervall_1(99%) = 1.22 

 Varianz_2 = 0.03 
 Standardabweichung_2 = 0.17 
 Intervall_2(68%) = 0.16 
 Intervall_2(95%) = 0.34 
 Intervall_2(99%) = 0.44 

 Varianz_3 = 0.01 
 Standardabweichung_3 = 0.08 
 Intervall_3(68%) = 0.08 
 Intervall_3(95%) = 0.16 
 Intervall_3(99%) = 0.20 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.00 
 sx2 : 1.00 
 eta : 1.30 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.50 
 Standardabweichung_1 = 0.71 
 Intervall_1(68%) = 0.68 
 Intervall_1(95%) = 1.42 
 Intervall_1(99%) = 2.00 

 Varianz_2 = 0.14 
 Standardabweichung_2 = 0.37 
 Intervall_2(68%) = 0.32 
 Intervall_2(95%) = 0.72 
 Intervall_2(99%) = 1.16 

 Varianz_3 = 0.04 
 Standardabweichung_3 = 0.20 
 Intervall_3(68%) = 0.16 
 Intervall_3(95%) = 0.32 
 Intervall_3(99%) = 0.58 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.50 
 sx2 : 1.50 
 eta : 1.30 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.12 
 Standardabweichung_1 = 0.35 
 Intervall_1(68%) = 0.34 
 Intervall_1(95%) = 0.70 
 Intervall_1(99%) = 0.92 

 Varianz_2 = 0.02 
 Standardabweichung_2 = 0.15 
 Intervall_2(68%) = 0.16 
 Intervall_2(95%) = 0.30 
 Intervall_2(99%) = 0.40 

 Varianz_3 = 0.01 
 Standardabweichung_3 = 0.07 
 Intervall_3(68%) = 0.08 
 Intervall_3(95%) = 0.14 
 Intervall_3(99%) = 0.18 
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8 Pixel: 512 * 512 

 Filterparameter: 
 sz2 : 1.50 
 sx2 : 1.00 
 eta : 1.30 

 Werte vor der Filterung: 
 Varianz_0 = 1.00 
 Standardabweichung_0 = 1.00 

 Werte nach den 
 einzelnen Filterschritten: 

 Varianz_1 = 0.40 
 Standardabweichung_1 = 0.63 
 Intervall_1(68%) = 0.60 
 Intervall_1(95%) = 1.26 
 Intervall_1(99%) = 1.72 

 Varianz_2 = 0.06 
 Standardabweichung_2 = 0.25 
 Intervall_2(68%) = 0.24 
 Intervall_2(95%) = 0.50 
 Intervall_2(99%) = 0.68 

 Varianz_3 = 0.01 
 Standardabweichung_3 = 0.12 
 Intervall_3(68%) = 0.12 
 Intervall_3(95%) = 0.22 
 Intervall_3(99%) = 0.30 
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