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F"G?HJIJK�L?MONPG<QRKTSUMWV�L'K�XZY9H[L=SP\UHR]^V�\`_aFcb8H[NPH�K�\UdeG�f�Y9_gF
h�i1j^kml�npoqjsrUtvuxw"y{zxnp|'}~o��1��t	��}1i1�ml��?z?��lm�'�1�����~���=�?�~���m�m�?��y�zxnp|'}~o{���s�1��l�i~�<zmnq�

|1|~�����1zmjs�<jg� z?zx}�� ���
|�rerq�����?�+�J�J� � �1zxj^�<jD� zmzm}�� �1�1����|1|~���

�5zm �}1�WrUt¡uxw�¢8oqt' [|~um�^um�mt
£e£Rh�i1j^kml�npoqjWrUt¡uxw9��zx�1�^l�o��1¤�j^zm�sl�¥�j^u=k+zmi1i1j�¢�zmum�^u�£��1�~¦��?�?��§¨�1��zxnpj^zv���1¤���©g�«ª«¬���£ar[zx�^t

umn[zx­�jsu��� �zmjsu5� j^nq�<�=zxi�r®� np�
�  �i1n�� jsr
|�rerp���O�m�+�?npz? � �u~� jsnp�<�+zmi�r�� nq�
�  Ti1n®� jsr��=umn[zx­�jsu��

¯±°Z²[³[´Tµ'¶®³�·«¸ \5Hp¹mº�Hp\UMOH[L�dpH[N�»¼M�SUG{K¼\eK�L�½®H)V�]?H[¾+V�X ¸ SUMOV®L'KT\P¿R\UV®À�V�SUMOd9Hp¹mº�Hp\UMOÁ H[L=SUN
G'K�¾+H�\UH[N ¸ X�SUH�Â%MOL�Á�KTÃgV�\�dqG�K�L�½�H[N�SUV¡V ¸ \ÄNPHpSPÅ ¸ º%V�]`K�\PSUM�Æ'dpMsK�X¼XWM�]^H�Hp¹mº�Hp\UMOÁ H[L=SUN
K�L�ÂÇV ¸ \<MOL=SUHp\Uºm\UHpSeK�SUMOV®LÇV�]�V®À?NPHp\U¾+H�ÂAº�G?H[L�V�Á H[L'KxÈ�_gL?M�SUMsK�XOXO¿=É�»9HÊMOLx¾+H[NaSUMO½+KTSUH�Â
NPMOÁ ¸ XWKTSUMWV�L?ÅË\UH�K�XWM�SD¿Ì\UH[XWKTSUMWV�L�NPG?MWº?N�MOLcV�\eÂ?Hp\�SUV¡SP\eK�L�Na]^Hp\�V ¸ \�KT\PSUMOÆ�d[MWK�X`XWM�]^H¡NPMOÁÄÅ
¸ XWK�SUMOV�L�»"V�\UÍ�»¼M�SUG�H[¾+V®X ¸ SUMWV�L�V�]¨L�H ¸ \eK�X1L�HqSg»"V�\UÍ�K�½�H[L=SUN¼SUV{\UH�K�X1\UV®À�V�SUN[È'F"G?MON�MWN
K<Â?M�Î d ¸ X�S�SeK�NPÍ�ÉZÀ ¸ S�d�K�L5É5MWL
K�XOV�S�V�]�d�K�NPH[N[É¨À�H NPV�XW¾®H�Â	»¼M�SUG%K�d�KT\UHp] ¸ XOXO¿ÊÀ ¸ MWX�S
NPMOÁ ¸ XWKTSUV�\�È~Ï)¿ÐÀ�HpMWL?½±K�À�XOH�SUV�Hp¾+V®XO¾+H�d[V�LxSP\UV�X¨Á H[deG'K�L?MONPÁ N8]^V�\Jº?Gx¿mNPMOd�K�X�\UV®À�V�SUN[É
»"H<»9Hp\UHvK�À?XWH<SUVÊNaS ¸ Âm¿�À?MOV®XOV®½�MWd[K�XRG=¿mº�V�SUG?H[NPH[N�K�À�V ¸ S�K�L?MOÁ�K�X¼À�H[G'K�¾xMOV ¸ \UN±À=¿
¸ NPMOL�½%Hq¹�K�dpSUX�¿�SUG?HÐNUK�Á HvHp¹mº�Hp\UMOÁ H[L=SeK�X8NPHpSPÅ ¸ º?N�K�N�»9Hp\UH ¸ NPH�ÂcMOL�SUG?H	K�L�MOÁ�K�X
À�H[G'K�¾xMOV ¸ \eK�X¨Hp¹mº�Hp\UMOÁ H[L=SUN[È1Ñ�¾+V®X ¸ SUMWV�L'KT\P¿<\UV®À�V�SUMWd�Hp¹mº�Hp\UMOÁ H[L=SUN8»¼M�SUGv\eK�SUNRV�º�H[L
Æ'H[XWÂÄÀ�V�¹ÄHq¹?º�Hq\UMWÁ HpLxSUN�K�L'Â dqG?MOdqÍ�Â?HpSUV ¸ \UN)NPG�V�»cG?VT»�H[¾+V�X ¸ SUMOV®L'KT\P¿�\UV�À�V�SUMOd[N"d�K�L
À�H�K¼º�VT»9Hp\P] ¸ X?À?MOV®XOV®½�MWd[K�X?SUV=V�X�É+K�L'ÂJSUG�Hp¿�K�XONPVRN ¸ ½�½®H[NaS�SUG'KTS¨MOL�dp\UHpÁ H[L=SeK�X=XOH�K�\UL?MOL�½
Á MO½®G=S8À�H�]s\ ¸ M�SP] ¸ X5]^V�\JK�dqG?MOH[¾xMWL?½ d[V®Á º?XOHp¹�\UV�À�V�S`À�H[G'K�¾xMOV ¸ \«MOLvK�LÐHp¾+V®X ¸ SUMOV�L'K�\P¿
d[V®L=SUHp¹xS�È�Ò«V�»"H[¾®Hp\�É�M�S�MON�L?V�S{H[L�V ¸ ½�G
SUVÐH[¾+V®XO¾+H dpV®L=SP\UV®XOXOHp\UNÄK�XOV®L�H�É�K�L�Â	»"H±K�\PÅ
½ ¸ H{SUG�K�S8\UV®À�V�S«À�VxÂm¿�º�XWK�L?NRK�L�Â<d[V®L=SP\UV�XWXOHp\UN«NPG�V ¸ XWÂvdpV�Å-H[¾+V�XW¾®H®É'»¼G�MOdeGÐXOH�K®ÂmN«SUV
K�L�K�XOSUHq\UL'K�SUMO¾+HÄ]^V�\UÁ�V�]¼H[¾®V®XO¾®K�À�XOH G'KT\eÂm»"K�\UH®ÈZÏ)¿
d[V�Á�À?MWL?MOL�½<K�XOX9SUG�H[NPH Hq¹?º�Hq\UMOÅ
H[L�dpH[N[É=»"H¼\UH�K�deG	ÓpÔUÕUÕPÖ�×�ØxÙ�ÔaÚ+ÓUÚ�Û�×ËÜpÝUÈmÒ«Hp\UH®É+dqG?MWXWÂx\UH[L�d�K�L~ÉmK�N9Àm\UH[H�ÂmHp\UN[ÉxH[¾+V�XW¾®H`H®È ½mÈ
Þ�Ñ)ß · \UV®À�V�SUNRSUG?\UV ¸ ½®G	K�L¡MOL=SUHp\eK�dpSUMO¾+H�½®H[L?HpSUMOd K�XO½�V�\UM�SUG�ÁàMOL¡V�\eÂmHp\RSUV<K�dqG?MOH[¾+H
Â?H[NPM�\UH�Â±À�H[G'K�¾xMOV ¸ \UN[É'K�L'Â SUG�H[L�Â?V�»¼L�XOV+K�Â±SUG?HRH[¾+V�XW¾®H�Â±À�HpG'K�¾xMWV ¸ \UN"SUV�SUG?H«º?Gx¿mNaÅ
MOd�K�X)áËÞ�Ñ)ß ·Jâ \UV�À�V�SUN[È
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£PiÊrq|1l�í~l����Êuxw"l�kmu?�s}1rqj^umi~zmnqtÐnpum��uxrpj^ �o����Ðzxi'tvnpl�oql�zmnp [|~l�n[o8|~z+k?l�rqnpjsl®�¡rpu<rqn[zxi~oewËl�n�z< �umnqî
�1}~o�umw¼��i~u=�J�sl®���ml±wËnqu?�ï�~nql�k�j^um}5o{l�ð'��l�npj^l�i~ �l�o�jsiÌl�kmu?�sk'j^i1�¡oqjs��}1��z=rql®��zxnqrqjsí5 �j^zm�9zm�ml�i�r[o
©Ël?� �5�~ Tu?i�rqnpum�^�sl®�¡�'tÊi1l�}1n[zx�¨i~lTrU�«umnp�'o ñs¦��~�qò=�mó�¬`rpuÐ�<u'�1l����5oet� [|1u?�1jsu?�su?�mj� �zm�5�1|~l�i1u?��l�i~z1�
ô�u=�«l�k?l�n®�®rq|1l�nql�zmnqlJoqum�<lJ��jWõv �}1�Wrpjsl®o�rp|~z=r¼u?i1lJ|~zmo9rpu� Tu?i~oej���l�n��xöR|1lRí5npoer¼�1npum�1�^l��÷rq|~zxr
npl�oql�zxn[ [|1l�npo9j^iÐrq|1j�o8í~l����<|~zm�Ðrqu w-z? Tl��Rzmo�|~u=�.rpu±z+kmu?j^��rp|1l{l�ð�rpnql��<l��^t±rpjs�<l� �umi~oq}1�<j^i1�
 Tu�oUr`uxw¨�ml�i1lTrpj^ Jzm�s�?umnpjWrp|1�Ðo¼��j^nql® �rq�^t<zx�1�1�^j^l���rqu±nql®zx�1npum��uxr[o����`u?i~oqj^��l�n�rq|~l�wËum�^�^u=�Jjsi1� l�ð'î
zx�<�1�^lm�'r[zx�?l�i	wËnqu?�øoeu?��lÄumw)um}~nJl�zxnp�^jsl�n`l�ð'��l�npj^��l�i�rpo���£Pi	u?np��l�n«rqu�rql®oUr{z<oqjsi1�?�sl��<um�1j^�^l
npum��uxr��mjWr8j�o¼zm�s�^u=�`l®��rpu�np}1i�wËumn`�m�m�Äzm Trqj^umi~o�j^ivzxi<l�i�k'j^nqu?i1�<l�i�r��m£Pi�u?np�1l�n�rpu�zm � �um}1i�r�wËu?n
j^i1jWrpj^zm��oUr[zxnqrqj^i1�¡��u?oqjWrpjsu?iù�1j�zmoql�o��5rq|1l<�<um�1j^�^l�npum��uxr�j^o�np}1i�wËu?n�ú	l���u� [|~o{�Jjsrq|c��jsû�l�nql�i�r
oerpzxnqrqj^i1���5u�oejsrqj^umi~o��1§'j^i~ TlÄl�z? [|¡zm Trqj^umi¡rpzx�?l�o�¦��?���øoql� m�?rpu���l�nqwËumnp�
��rq|1l�rql®oUrpjsi~��umw�rq|~l
oqjsi1�?�sl`nqu?�5umr�ü o¼¦+�x�m�{zm �rpjsu?i~o)�Jjs�^�mr[zx�?l{¦®�m��oql� x�+öR|1l«l�k?um�^}�rqj^umi �1npu� Tl®oqo�uxw5z{�5u?�1}1��z=rqj^umi±uxw
¦��?�± �umi�rqnpum�Zoet�oerql��<o`wËu?n�¦®�m�±�ml�i~l�n[z=rqj^umi5o¼�Jj^�s�Zrp|1l�nplTwËu?nql{rpzx�?l�z��<jsi~js��}1�øuxw`¦m���x�m�~� �?�m�
oql� x��umnÄzx�~�1nqu+ð�j^�Ðz=rql��st�¦+ýv�1z+t�o±©-i1uxr zm � Tum}~i?rpjsi~�vwËumn�rq|~l±rpjs�<l<oe��l�i�rÄumi�npl��1npu���}~ Trqj^umi
zxi5���<u=kml���l�i�r�umw¼rq|1l<npum��uxr�rquÊi1l��þjsi~jWrpj^zm�9��u?oqjsrqj^umi~o[¬���ö)u	npl���umnqr�op Tj^l�i�rpjWí5 �zx�^�st%k=zm�sj��
npl�oq}1�Wr[o����«lÄ�`u?}1���v�^js�?l�rpuÐ��u�rq|1l�oqjsi~�m�^l{rpl�oer��®ÿ�¦®� rpjs�<l�o��JjWrp|Ê��jsûZl�npl�i�r�jsi~jWrpj^zm�¨npzmi~��um�
oql�l��~o��¨öR|1j�o���l®zxi~o�rp|~z=rÄrq|~l�npum��uxrÄ|~z?o�rpuÊnp}1iùwËumnÄ|~zx�sw`z	tml®zxn�wËumnÄ}~o�rquÊum�1rpzxj^iùk=zm�sj��



npl�oq}1�Wr[o uxw � }~oer�u?i1lÐlTð���l�npjs�<l�i?r��9§'}5 [| zÊrqj^��lÊ Tu?i~oe}~���1rqj^umic�Ðzx�ml®oÄrq|~l¡zx�1�~nqu�zm [|�jsi�î
wËl�z?oej^�1�^lm��oqu	npl�oql�zmnp [|~l�n[oJ|~z+kml�rqnpj^l��%rpu
nql®��}~ Tl�jsr�����l%ñW¦��1�qò?ò+ó"�1nqu?�5u�oel®�%rpuÊ�Ðzm�ml��~zxnqr
uxw`l�kmu?�s}1rqj^umi~zmnqt	�1nqu� �l�opo�j^iÌz¡oqj^�±}1��z=rpl���l�i'k�j^npumi1�<l�i�r�zmi~�ùz¡�~zxnqr�j^i�rp|1l��1|'t'oqj� �zx�)l�i�î
k'jsnpumi~��l�i�r��)öR|~j^o�zx�1�1npu?z? [|Ìnpl���}1j^npl���rqu5�`©Dz?¬ oq�5l® TjswËtAz%�<lTrq|~u'�1um�^um�mtùwËumn��1}1j^�^��j^i1�ùzmi
lTõv �jsl�i?r�oqjs��}1��z=rqu?nRuxw9rq|1lÄ�1|'t�oej� �zm�� [|~zxn[zm Trql�nqj�oUrpj^ �o8umw)npum��uxr�zxi5�¡l�i�k'j^nqu?i1�<l�i�r��¨©-�5¬R��lTî
kml��su?�A�ml�i1uxrUt'��l�o±zmi~��rql® [|1i1j	��}1l�o�rq|~zxr��1npu���}~ Tl	�1��zmoerqj� Ð�1|1l�i1uxrUt'��l�o rp|~z=r<zx�~oqumnp�crq|~l
 [|~zmi1�ml�uxw"l�i'k'jsnpumi~��l�i�rpoÄ©Ël?� �5��wËnqu?��oqjs��}1�^zxrql®�vrpuÐnql®zx�Zl�i'k'jsnpumi~��l�i�r[¬���£Pi%oql� Trqj^umi%ò����«l
npl���umnqrRu?}1nJlTð���l�npjsl�i~ Tl®oR�JjWrp|Êrq|1l®oelÄ�1npum�1�^l��Ðo��
ô�u=�«l�k?l�n®�mz=w�rpl�n«|~z+k'jsi~���1}1j^�WrJz�npum�~}~oUrRoel�rerpjsi1�±rqu��1nqu���}5 Tl{l�kmu?�s}�rpjsu?i~zxnpt±npum��uxrpj^ {lTð���l�nqî
j^��l�i�rpo��m�«lJ|~zm��rqu� Tumi1wËnqu?i?r"rp|1l�lTõv �jsl�i~ Tt�uxw�rq|1l�rql� [|~i1j
��}1l®o�rpu���l�k?l��^um�<�<umnpl� Tum�<�1�^lTð
��l�|~z+k'j^um}1n[o��=�~nqu� Tl®oqoql�o8zxi~�Ðzmnp [|1jsrql® �rp}1nql®o��=£PiÐ�5zxnqrqj� T}1��zxn®�moql� �rpjsu?iÐú nql��5u?ner[o¼oqum�<lJuxw¨um}~n
lTð���l�npjsl�i~ Tl®ov©-z�¬��J|1l�i oqj^�±}1��z=rpjsi1�Êrp|1lv��l�|~z+k'j^um}1n umwRn[z=r[oÄjsi z% ��^z?oqoqj� �zx��l�ð��5l�nqj^�<l�i�rpzm�
oqlTrerpjsi~�~�8©-�5¬�oqjs��}1��z=rqj^i1�% [|1j� [�ml�ic�1lTrqu?}1n���l�|~z+k'j^um}1n®�¼©- ®¬Äl�k?um�^k'jsi1�Êrp|1lv|~zmnp���Rzxnpl��5u���t
oerqnp}~ �rp}1nql?��öR|5zxi1��oJrpu	z���ª`¥�
þnpl�oql�zmnp [|%zmi~����l�kml��^um�~��l�i�r� Tu?i?rpnpz? �r®�~�«l±npl� Tl�i�rq�^tÊl�ð'î
�1�^umnpl���rq|1l<��u?opoej^�1j^�sjsrUt�uxw`}~oej^i1�
l�k?um�^}�rqj^umi5zxnpt	npum��uxrpj^ �o�j^i�umn[��l�n�rquÊ�1}1j^����zmiÌz?�1zx��rpjsk?l
zxnqrqjsí5 �j^zm�)��lTr�zmoÄz¡rqu=tÊwËumn  [|1j^����nql�i��¨öR|1j�o�l�ð��5l�nqj^l�i~ �lÊ©D��l�op Tnpj^�5l®���1npjsl��~t%j^iÌoql� �rpjsu?iù�'¬
npl��1npl�oql�i�rpo8rq|~l�}~�Wrpjs�Ðz=rpl l����?l�umw)u?}1nJ Tum�<�<umi	�`u?nq�Ðzmi~�	 �umi'k'jsi5 Tl�o`}~o«rp|~z=rJl�k?um�^}�rqj^umi1î
zxnptùnpum��uxrpj^ �oÄj^o±npzm�1j����stÌ�5l® Tu?��j^i1��z%oqumnqr�uxw����«npl�l��1jsi1���Ju?�5umrqj� �o��1��
�}~n±z=rqrql��<��r[o rpu
�1npu���}~ Tl  �um�<�1�^lTð¡zxi5�	z?�1zx��rpjsk?l���l�|5z+k�j^um}~npo«�Ðzm��lÄ}~oRu?nqj^l�i�r«rq|1lÄl�kmum�^}�rpjsu?i~zxnpt<�1nqu� �l�opo
oquJrq|~zxr)rp|1l8�~nql�îa��l®oej^�mi~jsi1�Jumw1l�i'k'jsnpumi~��l�i�rpo���i1l�}1npzm�?zmnp [|1jsrql® �rp}1nql®o��®zxi~� í1rqi1l®oqo�wË}1i~ Trqj^umi~o
�1npum�<��rpl��±rq|1lJl���l�nq�?l�i~ �lRuxw5�<u?nqlJoqum�1|1j�oerqj� �z=rpl����5l�|~z+k'jsu?}1n[zx��oUrpnpzxrql��mj^l�o��®£Pi<oq}1�~oerpzxi5 Tlm�
�«l� �um}1�1�^l��Ðrq|1lÄ��u=�`l�n`umw�zxi¡l�kmu?�s}�rpjsu?i~zxnpt��1nqu� �l�opo8�Jjsrq|¡rq|1lÄj^i�wËumnp�Ðzx�^jWrUt<uxw9z��q�1nql�l���l�n
uxw"npum��uxrpo��1�
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y{o±nql��5u?nerpl��czx��u=kml?�Zrq|1l¡umi�îa�sj^i1lvzm�1�1npu?zm [|Ìrqu%l�kmu?�s}�rpjsu?i~zxnpt�npum��uxrpj^ �o �<l�zxi5oÄrq|~zxr�rq|~l
npum��uxr |~zmo rqu%np}1iùwËu?n±z=r��^l�z?oUr |~zm�WwJz
tml®zxnÄwËu?n }~oÄrqu%u?��rpzmjsi�k=zx�^j^��npl�oq}1�srpo umw � }~oer�umi~l
lTð���l�npjs�<l�i?r®��§'}5 [|vz�rqj^��l� Tu?i~oe}~���1rqj^umiÐ�Ðzx�?l�o9rq|~l�zx�~�1nqu�zm [|�jsi1wËl�zmoqj^�1�sl?�?oqu nql®oel®zxn[ [|1l�n[o
|~z+k?l�rpnqj^l��	rpuÐnql®��}~ Tl jsr��)
�i1l �Rz+tÐrquv��uvoquÐj�oRrquÐ}~oql�zÐoq|1umnqrql�nRrqj^��l�oe�^j^ �lÄrq|~zmic¦��m���
oql� x�=��l�n`zm �rpjsu?i��xöR|1j�o"nql���}1jsnpl�o)rp|~z=r�rp|1l� Tu?i?rpnqu?��oet�oerql��þj^o"i~uxr�rqu'u  Tu?�<�1�sl�ð¨�xoeu�rq|5z=r�rq|~l
zx�~�1nqu?�1npj^zxrql���umrqu?nJnql®oe��umi~oql�oJ �zxiÊ�5l� �zx�� T}1��z=rpl��Ê�Jjsrq|1j^iÊrq|1j�oJrpjs�<l�oq�sj� Tl?�~y�i1umrq|1l�nJ�«z+t
j�oRrqu�rql®oUrJrp|1l npum��uxrRwËumnRwËl��`l�n�zm �rpjsu?i~oA@ wËu?nJlTð1zx�<�1�^lm�'rpl�oerqj^i1�<rq|1l npum��uxrRwËu?nJumi1�^t	òx�?�
zm Trqj^umi~oJwËumn�u?i1�st�¦ l���u� [|%�Jjs�^��npl��1}~ TlÄrp|1l�rpjs�<l± �umi~oq}1�<��rqj^umi%umw"z¡oej^i1�m�^l l�k?um�^}�rqj^umi5zxnpt
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uxwÄl�z? [|Çj^i~��j^k'j^��}5zx�{oql�i~oqumn®��£ar¡zx�^�^u=��o�u?i1lÊrquA�1}~js��� zÌ�<u���l���uxw zxi jsi5��jsk'j���}~zm��nqu?�5umr
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l�i�r �^js�?|?r u?n �5l® �zx}5oel<uxwRoe�^j^�m|�r���jWûZl�npl�i5 Tl�o�j^i�rq|1lÐu?� � l� Trpo�rq|1l��Ðoel��sk?l�o���zm �rp}~z=rpumn[o��<z+t
�1npu���}~ TlÊ}1i1�~nql®��j^ Trpzm�1�sl?�"}1i~ Tl�ner[zxj^i.l�û�l® �r[o���zxi5� rp|1l	�?nqu?}1i~�Ç�<z+tA�~nql®oel�i?r<j^nqnpl��?}1�^zmnqjsî
rqj^l�o����`umi~oql���}1l�i?rp�st?�5u?i1l±�«um}~�^�%l�ð��5l® �r�z	��l� �nql®zmoql�j^i��5l�newËu?nq�Ðzmi~ Tl��J|~l�i�rpnpzmi~oewËl�npnqj^i1�
z�nqu?�5umr« Tu?i�rqnpum�Zoet�oerql��ø�1l�kml��su?�5l®�vj^i	z�oej^�±}~�^zxrqumn`rqu�rq|~l�npl�zm�5npum��uxrRjsi¡rq|1lÄnpl�zm�5�«umnp�^���
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j�o�zm � T}1n[z=rpl�l�i1um}1�?|ùrpu% �zx�1rq}1nplvzx�^�"rq|1l<wËl®z=rp}1nql®oÄuxw«rq|1lÐnpl�zm�"�`u?nq����rp|~z=r�j�oÄj^����umnqrpzmi�r
rquùrq|1l	nqu?�5umr��"ö�uÌz+kmumj���rq|~j^o��1npum�1�^l��
�9i1umj�oel	 �zxiÇ�5lÊzx�1�1�^j^l��Aj^i rp|1l	oqjs��}1��z=rql®�Al�i'k'jsî
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uxw9rq|~l�oej^�±}1��z=rpl��Ênpum��uxr��1öR|~l lTð��5l�nqj^�<l�i�rpoR�Jjsrq|%i~umj�oel zm�~��l��	rqu<rp|1l�oqjs��}1�^zxrqu?n�oe|1u=��z
��l�nqwËl� �rÄ�Ðzx�1�~jsi1�Êj^iù��l�nqwËumnp�<zmi~ Tl±wËnqu?�ïrq|1l<oej^�±}~�^zxrql���rqu	rq|1l�npl�zx�9l�i'k'j^nqu?i1�<l�i�r�©D�)j^�~�
ò1©Dz?¬q¬���£awU�5wËu?n{j^i~oerpzxi5 Tlm�5rq|~l�l�kmum�^}�rpjsu?i~zxnpt	��l�kml��su?�1�<l�i�r�umw�rq|1l�i1l�}1n[zx�9i1l�rU�`u?nq�Ê Tumi�rpnqu?�
oqt'oerql�� wËumn«rp|1l��Ä|1l���l�n[z±npum��uxr«rpzm�ml®o`�~�^z? Tl�wËumn�òx�?���ml�i1l�n[z=rpjsu?i~o`jsiÊrq|~lÄoqj^�±}1��z=rpumn®��zmi~�
rq|~l�i~l�}1n[zx�9i1lTrU�«umnp�% Tu?i?rpnqu?�9oqt�oUrpl���j�o�rqn[zxi~oewËl�npnpl��
rpu¡rp|1l<nql®zx� �Ä|1l���l�n[zvnpum��uxrÄjsiÌrq|~l
npl�zx�'l�i�k'j^nqu?i1�<l�i�r��®rp|1l�i�rq|~l�npl«�Jj^�^���5lJi1uÄ��l® Tnpl�zmoql«jsi�í1rqi~l�opo¼oq �umnpl�©-�5l�newËu?nq�Ðzxi5 Tl®¬)�J|1l�i
rq|~l� Tumi�rpnqu?��oet�oerql�� j^o«rpnpzmi~oewËl�npnql®�¨�1�1}1nqrq|~l�n®�1jWw9rq|~l l�kmu?�s}1rqj^umi
 Tumi�rpjsi'}1l®oRwËumn{òm���?l�i1l�npzxî
rqj^umi5oRjsiÊrq|~l nql®zx� �Ä|1l���l�n[z�nqu?�5umr«j^iÊrq|1l npl�zm�Zl�i'k'jsnpumi1�<l�i?r®�'rq|1l�iÊrq|1l�nqlÄ�Jj^�s����l�z<oe�^j^�m|�r
j^i~ Tnpl��<l�i�rJj^i	í~rqi1l®oqo�op Tu?nql?�
y rU�«uvw-z? �rpumn�y�� 
�¤9y ©-�9j^�~�9¦®¬�zm�1�1�^jsl®�
rqu	�5l�newËu?nq�Ðzmi~ Tl®o�um�1rpzxj^i1l®�%�'t	j^i~��j^k'j^��}5zx��o�zxr
rq|~lvrqn[zxi5oUwËl�nqnpjsi~���<um�<l�i�r�j^iArp|1l	oqjs��}1��z=rql®� zxi5�crq|1l	nql®zx�`l�i'k'jsnpumi1�<l�i?r�oe|1u=��o��`©Dz?¬±z
oerpz=rpj^oerqj� �zm��oej^�mi1jsí5 �zxi~ �l±uxw`rqn[zxi~oewËl�npnpjsi1�¡rq|1l< Tu?i�rqnpum�"oet�oerql��Ðo�wËnpum��rp|1l�oqj^�±}1��z=rpumnÄ�JjWrp|
i1uÊi1umj�oql�rpu¡rp|1l<nql®zx�"l�i'k'j^nqu?i1�<l�i�r��¨zxi5�.©-�5¬�i1u%oUr[z=rqj�oerqj� �zx��oqjs�?i1jsí5 �zmi?rÄlTûZl� Tr uxw8rpnpzmi~oeî
wËl�npnpjsi1�<rp|1l� �umi�rqnpum�)oet�oerql��Ðo�wËnqu?��rp|1l�oqjs��}1��z=rqu?n��Jjsrq|�i1u?j^oql rpuÐrq|1l�nql®zx��l�i'k�j^npumi1�<l�i�r®�
öR|1j�o<nql®oe}~�WrÐoe}~�1�5u?ner[o�rq|1l% ��^zmjs� rp|~z=r<rp|1l%��l� �nql®zmoql	j^i.��l�nqwËumnp�Ðzxi~ �lÊ �zxi.�5l�z+k?umj���l��
�'t�z?�1��j^i1��i1u?j^oql<rqu�rq|1lÊoej^�±}1��z=rpumn®��£PiA�<lTr[zx�1|1u?nqj� <rpl�np�<o��)z?�1��j^i1��i1u?j^oqlÐ��l�np��jsrpo±rq|~l
l��<l�nq�?l�i~ �l�umw9zmnerpjWí5 �j^zm� �e�?l�i1umrUt���l�o�� rp|~z=r{z?�1zx�1r«rpuv��jsû�l�nql�i?r�l�i'k�j^npumi1�<l�i�r[o��
£arJj�o«nql��<zmnq�=zm�1�sl?�mrp|~z=r�zxr«rp|1lÄ�sl�kml���umw���l�|~z+k'j^um}1n[o���rp|1l oej^�±}1��z=rpl��	zxi~�vrq|1lÄnpl�zx�Znpum��uxr[o

Degrees          Ratio           Interval
of freedom      of Fisher     of confidence     Remarks

No noise                           1/998             164.14            0.001            Significant 

Conservative noise           1/998                 0.74            0.001           Not significant
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������½�H[L�Hp\eKTSUMOV®L�NRK�\UH�Hp¾+V®XO¾+H�ÂÐMOLvSUG�H{NPMWÁ ¸ XWK�SUH[ÂvHpLm¾xM�\UV®L?Á H[L=S�É�SUG?H�XWK�NaS�����½®H[L?Hp\eK�SUMOV®L?NJMOLvSUG?H
\UH�K�X�H[Lx¾xM�\UV®L�Á HpLxS�È1á�À â F5\eK�ÃaH[dpSUV�\P¿<V�]¨SUG�HJÀ�H[NaS¼MOL'ÂmMO¾mMWÂ ¸ K�XON¼V�]�½�H[L�Hq\eK�SUMOV®L
�����ÄV�]�K�NPMWÁ ¸ XWK�SUMOV�L
MOL�SUG�H9NPMWÁ ¸ XWK�SUH[Â�áËÂ�K�NPG�H�Â{XWMOL?H â K�L'Â{\UH�K�X~á�] ¸ XWX?XOMWL?H â H[Lx¾xMO\UV�L�Á H[L=S�È d��� MW½�XOMWL?V?É+Þ ¸ L�Â�K�L'Â�Q`V®X�Æ�É
� ��� �=È
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�1u?�s�^u=�Jj^i1�Aum}1n	jsi~jWrpj^zm��l�kmum�^}�rpjsu?i~zxnptÇnpum��uxrpj^ �ovlTð���l�npjs�<l�i?r[oÐrp|~z=r
oe|1u=�«l��.rp|~z=rÊjWrÊ�«z?o
j^i~��l�l®�Ð��u?opoej^�1�^lJrqu�l�kmu?�sk?lJi1l�}~npzm�~i1l�rU�`u?nq�� Tumi�rpnqu?�s�^l�n[o�j^i¡oej^�±}~�^zxrqj^umivzxi5�<rq|1l�iÐrqn[zxi5oUwËl�n
rq|~l�� rpuÌrp|1l
nql®zx�«nqu?�5umr�j^i.rq|1l
npl�zx�Rl�i�k'j^nqu?i1�<l�i�r<�JjWrp|.i1u��^u?opo�j^i �5l�newËu?nq�Ðzxi5 Tlm�9�«l
i~zxrq}1n[zx�^�st��Rzxi�rql®��rqu rpnqt�rqu�l�kmu?�sk?lJ�<umnpl{ Tu?���~�sl�ð�npum��uxr8��l�|5z+k�j^um}~npo��m�9jsn[oer��m�«l{�Rzxi�rpl��
rqu	oe|1u=� |1u=� l�kmum�^}�rpjsu?i~zxnptvnpum��uxrqj� �o� �zmi%�5l�}~oel®��zmo�z<rqu'u?��j^i��5l�|~z+k'jsu?}1n[zx���1j^um�^um�?t¡j^i
umn[��l�n`rpu<kml�npjswËt1�+w-zx��oejswËtÐ|'t'�5umrq|1l®oel®oJzx��um}�r{zmi1js�Ðzm�Z �umi�rqnpum�¨�<l® [|~zxi1j�oq�<o���öR|1l lTð1zm���~�sl®o
rq|5z=r8�«l�}~oql��<�«l�nplRrq|1l{um��l�i<í~l��^�<��u+ð�l�ð��5l�nqj^�<l�i�rpo8�JjWrp|Ðnpzxrpo¼zmi~�Ð��lTrpum}1n8lTð��5l�nqj^�<l�i�rpo
�Jjsrq|% [|1j� [�'o��
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��}1nqj^i1�Jrp|1l8��zmoer���l® �zm�1lm��npl�oql�zmnp [|~l�n[o5|5z+kml�}~oql�� u?�5l�iÄí~l����Ä��u+ð�l�ð'��l�npj^��l�i�rpo��Jjsrq| n[z=r[o�j^i
umn[��l�n`rpuvoq �jsl�i�rqjsí5 �zm�s�^t¡oq|1u=�7rp|~z=r�n[z=r[o8wËu?nq�ï Tu?�mi1jsrqj^kml��Ðzx�~oRrpu<�5l }~oql��Ê��l�|~z+k'j^um}1n[zx�^�^t
j^i.i~z+k'j^�?zxrqj^umi r[zmoq��oÊñs¦m�p���pòm�=óa�"£Pi.u?�5l�iÇí~l��^�.��u+ðÇlTð���l�npjs�<l�i�r[o��"n[z=rpo�rp|~z=rÐ|~z+k?l	��l�l�i
oq|1u=�Ji�rq|1l��^u� �zxrqj^umi�uxw¨|1j��1��l�i<wËu'u��<j^i<zÄnpl� Trpzmi1�m}1��zxn���u+ð�zmnqlJzm�1�sl�rqu i~z+k'j^�?z=rpl«rqu=�Rzxn[�1o
zxi5�¡��j^�Ðz=r«rq|~zxrR�^u� �zxrqj^umiÌ©-umnJz=r«rq|~l�npuxr[z=rpjsu?i~zx��l���}1j^k=zx�^l�i�r«�^u� �zxrqj^umi5¬8jsi
z�oel® Tumi5�vj���l�i�î
rqj� �zm���5u+ð¨�)�Jl®oe}1�srpo��^js�?l�rq|1j�o��sl®zm�Ìnql®oel®zxn[ [|1l�n[oRrqu%oerpzxrql�rq|~zxrÄn[z=r[o�}~oel<z
 Tu?�mi1jsrqj^kml��<zm�
uxw«rq|~lÐl�i'k'jsnpumi1�<l�i?r[zx��oq|~zx��lm����lvoerq}~��j^l��czÊ�<um�1j^�^lÐnqu?�5umrÄj^iAz%oej^�<js��zxn l�ð��5l�nqj^�<l�i�rpzm�
oqlTrerpjsi~�?o��B
�}~n �pzxnqrqjsí5 Tj�zx�5umnp�?zmi1j^oq� �v©Ëjg� lm��npum��uxr[¬8|~z?�vi1u< �zm�~zx�1j^�^jWrUtÐumw) Tu?i~oUrpnq}5 �rqj^i1��jsi�î
rql�nqi5zx�'�Ðzx�~o9uxw~rq|1lJoq}1nqnpum}~i~��j^i1�{l�i�k'j^nqu?i1�<l�i�r�ü o)�ml�u?�<lTrqnpj� �zx�'oq|~zx��lm�xöR|1l«npum��uxr��=��l®oe�~jWrpl
jsrpo{oql�i5oeu?nqt�îa��umrqu?nJ�sj^�<jWr[z=rqj^umi5o��5�5l�newËu?nq�<l��Êrp|1l±u?�5l�i
í~l����
��u+ðÊl�ð'��l�npj^��l�i�rpo{z?o��«l��^�)z?o
n[z=rpo�� 
�}~n¼nql®oe}~�Wr[o8oq|1u=�Çrp|~z=r`rq|1l�um��l�i<í~l��^�v�5u+ð<lTð���l�npjs�<l�i�r[o8zxnplJi1umr`oe}1õÐ �jsl�i�r8rqu� Tumi1î
 T�^}~��l�zÄ �umi~oerqnp}~ �rpjsu?i±umwZ �um�mi~jWrpjsk?l`�Ðzx�5o��'t rq|1lJn[z=r[o�� 
{rp|1l�n"r[zmoq�±oeu?�s}1rqj^umi~o"�~z?oel®�±u?i�i~u
lTð��1�^j� Tjsr¼��i~u=�J�sl®���ml«uxw5rq|1lJl�i�k'j^nqu?i1�<l�i�r�zxnpl`rp|1l�u?nql�rqj� �zm�s�^t �5u�oqoqj^�1�sl?�=£Pi�w-zm �r"rp|1lJ�ml�um�<lTrqî
npj^ �zx�~�~nqu?�5l�nerpjsl®o8umw¨rq|1l�l�i'k'jsnpumi~��l�i�r` �zmiv�5lÄzmopoqjs�<j^�^zxrql��<j^ivrp|1lÄoel�i~oeu?nqt�îa�<uxrqu?n¼oq [|~l��Ðz
uxwRrp|1lvnpum��uxr���l�|~z+k'j^um}1n��Jjsrq|~um}�r�zmi'tùlTð��1�^j� Tjsr�npl��1npl�oql�i�rpzxrqj^umi��¨£PiA�?l�i1l�npzm�D�¨u?}1n��«umnp�Z�
j^i
 �umi�rqn[zmoerR�JjWrp|
rqn[zm��jsrqj^umi~zm�� Tu?�mi1jsrqj^kml��<u'�1l���o��~oq|1u=��oR|1u=��l�i'k'jsnpumi~��l�i�rpzx�Z�'i1u=�J�^l����?l
 �zmi	��l npl�zm [|~l��	�JjWrp|?rp|1um}1r{zxi't<wËumnp��umw9��j^nql® �r�npl��1npl�oql�i�r[z=rqj^umi�©- �um�mi~jWrpjsk?l��Ðzx�5op¬T�
�%u?nql��1npl� Tj�oql��^tm���J|~z=r �«l���j��ÌjsiÌrq|1l®oel�lTð���l�npjs�<l�i?r[o��¨�Rzmo{rqu%z? � T}~npzxrql��^t
nql��1�^j^ �z=rql�rq|~l
zxi~js�Ðzx�~�5l�|~z+k'jsu?}1npzm��lTð���l�npjs�<l�i�r[o��my7nql® �rpzmi1�m}~�^zmn��5u+ð��«z?o"�<z?��l�u?}�r¼uxw¨�«u�u��<zxi5�� �u=k�î
l�npl����JjWrp|ù�J|1jsrql��~zx��l�n®�Zy{o�jsiùrq|1l<¥Äzx�^�sj�oUrpl��"lTð���l�npjs�<l�i?r[o�ñ ���pòx�=óa��jWr���l®zmoq}1npl��A¦+òx� � �m�
 T� zxi5�	�RzmoJ�1jsk'j���l��
j^i�rqu�¦®�m�Ê¦®ò �=�� T�ïnql® �rpzmi1�m�^l�oR�Jjsrq|%�^j^i1l�oJu?i
rq|1l �5u�u?n±©Ëi~jsi1l±�sj^i1l�o
�~zmnpzm�s�^l���rqu�rp|1lJ�5u+ð¨ü o"oe|1u?ner��Rzx�^�^o"zmi~�±i~jsi1lR�^jsi~l�o��~zmnpzm�s�^l���rpu�rp|1lR�5u+ð¨ü o"�su?i1���«zm�s��op¬T� ��j^�ml�î
�Jj�oel?��rp|1l«rpzmnq�?lTr�zxnpl�z��Rzmo9z� Tj^np �}1�^zmn)­�umi1l«�Jjsrq|<z{n[zm��j^}~o9uxw)¦®�� T�
�=y oqj^���~�slR��l�n[ Tl��1rqnpumi
 Tu?i�rqnpum��oqt'oerql����Rzmo� �umi~oerqnp}~ Trql��¡wËumn�rq|1l �Ä|~l���l�n[z�npum��uxr®�D�«t	 �umi1i1l® �rpjsi1�<rp|1l�j^i1�1}�r�uxw
rq|~l��	oel�i~oeu?npo{rqu¡rq|1lÐò¡��umrqu?npo{�JjWrp|�rqn[zm�1jWrpjsu?i~zx�9i1l�}~npzm�)i1l�rU�`u?nq�% �umi1i1l® �rpjsu?i��`l�js�?|�rpo��
�«l�um��r[zxj^i�zvoqjs�<�1�^l±��l�n[ Tl���rqnpumiA©Ë�Jjsrq|ù�sj^i1l�zmn{u?}�rq�1}1r�}1i1jsrpo[¬��ZöR|1j�o{oqjs�<�1�^l� �umi�rqnpum�)oet�oeî
rql�� ��u'l�o i1umr�|~z+k?l<rq|1l	 �zx�5zx�1j^�sjsrUt�uxwJ�1}1j^�^�1jsi1�ÌzxiAj^i?rpl�npi~zx�`�Ðzx�AuxwRrp|1l	oq}1npnqu?}1i~��j^i1�
l�i'k'j^nqu?i1�<l�i�r��+�1}�r¼jsr8 �zmi�oqj^���~�st��Ðzm�mlJoeu?�<lRoql�i5oeu?nqt�îa��umrqu?n�npl�oq�5u?i~oel®o��=y{�?zxj^i��=�«lR}~oel®�
z%�?l�i1l�rqj� Ðzx�^�mumnpjsrq|1� rquù��l�kml��su?�crq|1l¡ �umi�rqnpum�^�^l�n[o���z?o���l�op Tnpj^�5l®�Azx��u=kmlm�)öR|1lv��l�oer±�5l�neî
wËumnp�<jsi~�Êi~l�}1n[zx�¼i~lTrU�«umnp�%uxw«rq|1lÐ��zmoer��ml�i1l�n[z=rpjsu?i ©-�ml�i~l�n[z=rqj^umi�úm��¬��«z?o  Tumi5oej���l�npl��ùrq|~l
í~i~zm�¼ Tu?i?rpnqu?�9oqt�oUrpl�� wËu?n�rp|1l<nqu?�5umrÄzmi~�¨��z?o�j^i�¥Äzm�s�^j�oUrpl��gü oÄl�ð'��l�npj^��l�i�rpo���jsr �«z?o�rql�oerql®�
wËnpum���¡��jsûZl�npl�i�rÄoerpzmnerpjsi~�¡��u?oqjWrpjsu?i~o���l�jsrq|~l�nÄz=r{rp|1l���j��1���^l�uxw`z¡�«zm�s�g�~w-z? Tj^i1�vrp|1l��5u+ð¨ü o
 Tl�i�rqnplÐumn±zxr�rq|1lÊ Tl�i?rpnql?�¨w-zm �jsi~�
rq|1l	��j��1���^lvumwJz��«zm�s�g��öR|1lv�^l�zmnqi~jsi1���®rpl�oerqj^i1�
�1nqu� �l�opo
�RzmoRnpl���l�z=rpl��	wËumn{l�zm [|
��u?opoej^�1�^l �5u�oejsrqj^umi
umw)rp|1l rpzmnq�?lTr�zx�<u?i1�<rq|1l��?�<jsi�rpl�n[oel® �rqj^umi5oRuxw
rq|~l �sj^i1l�o{��jsk'j���j^i1��rq|1l �~u'u?nJ�J|1l�i
lTð1 ��s}~�1jsi1��rp|1l� Tl�i?rpnqlÄj^i�rql�n[oql� �rpjsu?i�©-�5u?jsi�r��1� �?¬��
ª¼k?l�i��Jjsrq|<zmo"oqjs�<�1�^lRz� �umi�rqnpum�'oet�oerql��Bzmo�rq|1lR��l�n[ Tl��1rqnpumi wËu?n)rp|1l �Ä|1l���l�n[z1��rq|~l«npum��uxr9j^o
zx�~�sl�rpu{i~z+k'j^�?zxrql�rpuJrq|1l8rpzmnq�?lTr�j^i rq|~l`npl� Trpzxi~�m}1��zxn¨��u+ð¨�®öR|1l8rpzm�1�sl`jsi�í~�m}1npl8ú�oq|1u=��o�rq|~zxr
zmo¼j^o¼rq|1l{ �zmoqlJ�JjWrp|vn[z=rpo��=rp|1l�npum��uxr8�Jj^�s�5|1u=�«l�kml�n"i~z+k'js��z=rqlRrpu rq|~l�nqumrpzxrqj^umi~zm��l���}1j^k+zm�sl�i�r
zxnpl�z	zmoÄ�Ðzxi't
rpjs�<l�o z?o�rqu	rq|1lv �umnpnql® �r�rpzxnp�ml�rÄzmnql®z1�Z£Pic�?ò�� umw8rp|1l�rqnpj^zm�^o��Zrq|1l<npum��uxr[o
i~z+k'j^�?z=rpl��¡rquÐ�^u� �z=rpjsu?i~oR�Jjsrq|
rq|~l� Tumnpnpl� �rJ�?l�um�<l�rqnpj^ �npl���z=rqj^umi5oe|1j^�Êrqu<rp|1l�oe�5zm Tl��1lTí~i1l®�



�'t<rq|1l oq|~zx��l�uxw�rp|1lÄ�5u+ð¨�'�1}�rJ|~zm�Ww9uxw�rp|1l�rqj^�<l�oRjsrR�RzmoRzxr`rp|1lÄnqumrpz=rpjsu?i~zx��l���}1j^k=zx�^l�i�rRuxw
rq|~l{r[zxnp�mlTrRzxnpl�z~�?öR|1l�i'}1�±��l�n«uxw)oq}~ � Tl�opoql�o«zxnpl{ Tu?���5zxn[zx�1�^lJrqu�rq|~l�u?i1l�o`um��r[zxj^i1l��¡�JjWrp|
n[z=rpo��1zxi5�vrp|1l nqu?�5umrpoR��l�nqwËumnp�ø�^l�opoR��j�opoel®o��
£Pi
rq|1l�l�ð��5l�nqj^�<l�i�r��JjWrp|%npzxrpo��'rq|1l�zx}�rp|1umn[oRnql��5u?nerpl��Êumi~�st¡rq|1l�npl�oq}1�srpoJu?i
�5l�|~z+k'jsu?}1npzm�

% Correct     % Rotational Errors     % Misses

Rats                35                        31                           33

Robots            41                        41                           18

������� ´�� � 
 � Hp\Ud[HpLxS{V�]�L'K�¾xMO½+K�SUMOV�L
SUVvY9V�\P\UH[dqS �¼\UH�KmÉ5b`V�SeK�SUMOV®L�K�XOX�¿%Ñ�� ¸ MO¾®K�XOH[L=S��8\UH�KxÉ¨K�L�Â	_DL?Å
d[V�\P\UH[dpS`Þ5V=d�KTSUMOV®L�N[È'IJK�SeK�V�L�\eKTSUN8SeK�Í+H[L�]s\UV®Á�� �����ËÈ

������� ´���� 
 F"G?H`SP\eK�ÃaH[dqSUV�\P¿±V�]~SUG�H8H[¾+V�XW¾®H�Â
	JG�H[º�Hp\eKJ\UV®À�V�S�MOL±SUG?H`V�º�H[L�Æ'H[XWÂ À�V�¹Ä»¼G�H[L±NaSeK�\PSUH[Â
MOL�SUG�H���NaSeK�\PSUMOL�½�º�V®NPM�SUMOV®L�N[È d� � MO½®XOMOL�V�K�L'Â<Þ ¸ L�ÂvÉ � ����
 È

j^i~��lTð�l®o�©-�5l�np �l�i�rpzm�ml�uxw` �umnpnql® �r��^u?z? T�^js­®z=rpjsu?i��~npuxr[z=rqj^umi5zx�9l�npnqu?n���zxi~�ù��j�opoel®op¬T�Z¢"l�nq|5zx�~o��
zA �zmnql�wË}1�{zmi~zx�^t�oej�o<uxwÄ�5l�|~z+k'jsu?}1n[zx�Rrqn[z � l® �rpumnpjsl®o� �um}1��� �mj^kml%�<umnpl
jsi1wËumnp�<zxrqj^umi zx��um}1r
 Tu?�mi1jsrqj^kml��1npu' �l�opoel®o¼j^i'kmum�^kml®�<jsi¡rq|1l�rpz?oe�Ðoqum�^}�rqj^umi����9j^�m}1npl{���1nql®oel�i�rpo8rUt��~j^ �zx� �Ä|1l���l�n[z
rqn[z � l® �rpumnpjsl®o¨wËumn"zJr[zxnp�ml�r)zxnpl�zJ�^u� �zxrql��±jsi�z� �umnpi1l�n®��£Pi��?l�i1l�npzm�D��wËumn"zx�^�'oUr[zxnqrqj^i1����u?oqjWrpjsu?i~o��
rq|~lÐnqu?�5umr�rpum}~ [|~l�o zÊ�su?i1�%oej���l<uxw«rq|~lÐ�5u+ð¨�¨£awR�`lÐ��j���i1uxr��'i1u=�÷rq|1lÐoerqnpumi1�%oql�i~oqumnpj^zm�
�^js�<jsrpz=rpjsu?i~o�umw �Ä|1l���l�n[z
�«l¡ Tu?}1�^�c|'t'��uxrq|~l�oqj^oqlÐrq|5z=r �Ä|~l���l�n[z%��j^op Tnpj^��j^i~zxrql�o±�su?i1�%k�o��



oq|1umnqr�oej���l�o��B�«}�r���jsw"�`l zxi5zx�^t'oql�í~�m}1nplÄ�Ð �zxnplTwË}~�s�^tm���«l  �zxi
��l®oq �nqj^�5l�rp|1j^oJoerqn[z=rpl��?tÐ��t	z
oqlTr8umwZnp}1�^l�oJ�5¦®¬9j^i1jsrqj�zx�^�st?�m�J|1l�iÐi1u±oql�i~oqumn[o�zxnpl�zm Trqj^kmlm� �Ä|1l���l�n[zÄ�1npu'�1}~ Tl®o¼z  T}1npk'js�^j^i1l�zmn
rqn[z � l® �rpumnpt�umiÐjsrpo8�sl�w�r«oqj^��l ��ò?¬"�J|1l�i<rp|1l�npum��uxr�rpum}~ [|1l®o�rp|1l��Rzx�^��©�rp|1l{npjs�?|�reîPoej���l�oql�i~oqumn[o
zxnplvzm Trqj^kml+¬��¨rp|1l�i jsr�rp}1nqi5o��^lTw�r��"zxi5��ú�¬��Ä|1l��5l�npz
�?u�l®o umicwËu?�s�^u=�Jj^i1�
rq|1l¡�«zm�s�¼}~i?rpjs�«jsr
npl�zm [|~l�o±zÌ Tu?nqi1l�n��9y��srq|1u?}1�m| rq|1l
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Mechanical switches Reflection sensors

Light sensors
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Bumper

Trolley wheelPowered wheels

24
 c

m

������� ´�� � 
 Þ~Hp]^S ���xdqG?H[Á�K�SUMOd�á ¸ º?º�Hp\ â ¾xMOHp»AV�]5SUG?H�ÃgH[H[ºmÅDXOMOÍ+H«Þ�Ñ)ß · \UV®À�V�S�ÈmF"G�H8\UV®À�V�S"G'K®ÂÄSUGm\UH[H
»¼G�HpH[XON���SD»"V¡º�V�»"Hp\UH�Â%»¼G�HpH[XONÄ]�V�\ÄXWV=dpV®Á V�SUMOV�LcK�L�Â%NaSUH[Hp\UMOL�½	K�L�ÂùV�L�H�º�K�NPNPMO¾+H±SP\UV®XOXOHp¿%»¼G�H[HpXËÈ
F"G�H{\UV®À�V�SR\UH[d[H[MO¾+H[Â¡NPH[L?NPV�\P¿vMOL?]^V�\UÁ�KTSUMWV�L¡]s\UV®Á��±Á H[deG'K�L�MOd�K�X¨Na»¼M�SUdeG�H[NJÁ V ¸ L=SUH�Â�»¼M�SUG�MOLvSg»9V
À ¸ Á º�Hp\UN[É �{K�Á�À?MOH[L=S�XOMW½�G=S¼NPH[L�NPV�\UN¼K�S¼M�SUN"]^\UV�LxS�É?K�L'Â �R\UH���H[dpSUMOV®L�Â?HpSUH[dqSUV�\UN ¸ L�Â?Hp\9SUG�H«deG'K�NPNPMON[È
b8MW½�G=S � � G�V�SUVÄV�]ZSUG?H�Þ�Ñ)ß · \UV®À�V�S�È d� Þ ¸ L�Â�HpS8K�X�È � ����
 È

��umnqrql��<j^iùñs¦��5�T¦��~�qòmò=óg�?jWr«j^o8�5u�oqoqjs�~�sl{rqu��1}~js���vzxivz? � �}1npzxrql{oqj^�±}1��z=rpumn�rp|~z=rRzx�^�su=��o�u?i1lJrpu
�mu±wËnqu?� oej^�±}1��z=rpjsu?ivrpu�npl�zm�sjsrUt��'tÐ�~z?oej^i1�±rq|1lÄoej^�±}~�^zxrqumn«umivrq|1lÄnpum��uxr�ü o`u=�Ji¡oqzm�<�1�sj^i1��o
uxw�oql�i~oqumn�zmi~���<uxrqu?n�npl�oq�5u?i~oel®o��)öR|1l ��ª«¥�
øoqjs��}1��z=rqu?n��RzmoÄ�1}1j^�sr��'t�rp|1j^o�rql® [|1i1j	�?}~l
©-�1l�op Tnpjs��l��Êj^i
oql� Trqj^umi%òm¬T�
öR|1l
zxn[ [|1jsrql� Trq}1npl¡umw�rq|~lÊ �umi�rqnpum�Roet�oerql�� rq|~zxr< �zx�� T}1��z=rpl�o±rq|1l
�<uxrpumn�um}�rp�1}�r<�mj^kml�i.z
oql�i~oqumnptÌj^i1�1}1r�j^i rq|~l	oqjs��}1�^zxrql®� zxi~� nql®zx�A�)ª`¥�
�npum��uxrpo��Rzmo±z%wËl�l���îDwËu?nq�Rzxn[�ci1l�}~npzm�
i1l�rU�`u?nq�<rp|~z=r{ �umi1i1l® �rpl��
oel�i~oqumnptÐjsi1�~}�r�rqu<�<uxrpumnJu?}�rq�1}1r��5öR|~l � l�l���îa�^js�?l���ª`¥�
 nqu?�5umr
|~z?�A�%jsi~�1}�r±i1l�}1npumi~o	©Ë���1}~����l�n[o±zmi~�c�%�^js�?|?r�oel�i~oeu?npo[¬��)zxi~��rp|1lvum}1rq�1}�r��«z?o� Tu���l®�
j^i �Êu?}�rq�1}1r�i1l�}1npumi5o��Z£Picumn[��l�n�rpu%um��r[zxj^i�z
 Tu?i�rqnpum�^�sl�n{rp|~z=r��?}1j^�1l�o�rq|~l ��ª`¥�
 nqu?�5umr
rqu	�5l�newËu?nq��z	��l�oqjsnpl��Êr[zmoq�Z�5u?i1l±�Jj^�s�9|~z+k?l�rquÊ [|1u'u?oql rq|~l±npjs�?|?r�k=zx�^}1l�o{wËumn{rq|1l
©Ëj^i�rp|1j^o
 �z?oel+¬J�'òÐ Tu?i1i1l� Trqj^umi��«l�j^�m|�r[o�j^i%rq|1l�wËl�l®�'îgwËumnp�«zmnp�
i1l�}1n[zx��i~lTrU�«umnp�Ê �umi�rqnpum�9oet�oerql��
��£Pi
z<oel�i~oqlm��rp|1j^o{ Tumnpnpl�oq�5u?i~�1o`rqu�í~i~�1jsi1�vzÐoq��l� Tjsí5 ���umj^i?r±©-umn�npl��?jsu?i5¬8jsi%z<��ò���j^�<l�i~oqj^umi~zm�
oq�~zm �lm�¨öR|1j�o�j�o���umw` Tu?}1n[oel?�5j^�<�5u�oqoqjs�~�sl�wËumn  [|1j^�^�1nql�i.©-zmi~���<u�oUr zm��}~�Wr[op¬T�ZöR|~l�nplTwËumnplm���«l
}~oql��ÊzxiÊjsi�rpl�n[zm �rpjsk?lÄ�ml�i~lTrqj� Äzx�^�mu?nqjsrq|1�àrpuÐ��l�k?l��^um�	rq|1l®oel  Tu?i1i1l® �rqj^umiÊ�«l�j^�m|�rpo���öR|1j^o{zx�sî
�mu?nqjsrq|~�÷zx�^�su=�«l��� [|1j^�^�1nql�i�rpu���l�k?l��^um��rq|1l� Tumi~i1l� Trqj^umi<�`l�js�?|�rpoJ©Ëjg� lm�xrp|1l� Tu?i�rqnpum�1oqt'oerql��v¬
�'t� [|1u'u?oqjsi~��zm��u?i1�{npum��uxr"��l�|~z+k'j^um}1n[o)oq|1u=�Ji�umi�rp|1lJ Tu?���~}�rql�n¼oq �nql�l�i��=öR|1l«jsi�rpl�n[zm �rpjsk?l
�ml�i1lTrpj^ Äzm�s�?umnpjWrp|1�øj^i	rp|1l�oqjs��}1�^zxrqu?n«�«umnp��oRzmo«wËum�^�^u=��o��
öR|1l{oqj^�±}1��z=rpumn8zm�s�^u=��o¼��jsû�l�nql�i�r`��um�1}1��z=rpjsu?ivoej^­�l®o��?�1}�r«�sl�r8}~o`|1l�npl��^u�u?��zxr`z ��um�1}1��z=rpjsu?i
uxw �¡nqu?�5umrpo��5öR|1l®oel �vnpum��uxrpo�zxnpl��1��zm �l��%j^i�l�z? [|
rq|1l�jsnÄ Tu?�'tÊumw�rq|1l�l�i'k'jsnpumi~��l�i�r��5öR|~l
�
oej^�<js��zxn l�i'k�j^npumi1�<l�i�r[o�zmnqlÐoq|1u=�Ji�umiÌrq|1lvop Tnpl�l�i�zxr�rp|1lvopzx�<l<rqj^�<lm��£Pi1jsrqj�zx�^�^tm�Zrq|~l �
npum��uxrpo¼jsi<rp|1l���um�1}1��z=rpjsu?i%©Ë�ml�i1l�n[z=rpjsu?i	¦+¬��?�<z+t�|~z+kmlJ �umi1i1l® �rpjsu?i~o��«l�j^�m|�rpo��?l�i1l�npzxrql®��zxr
n[zxi~��u?�Bumn��^u?z?��l��±wËnpum�þzÄoqlTr¼umw��1npl�k'j^um}~oq�^t�oqz+k?l��� Tumi~i1l� Trqj^umi��`l�js�?|?r[o��xöR|~lRí~npoer¼uxw�rq|~l
��nqu?�5umrpo9j^o"�~}�r�jsi�rqu�rq|~lRí~npoer"l�i'k'jsnpumi1�<l�i?r®�=öR|1lRnqu?�5umr9�Jj^�s���~nqu���}~ �l`npl�z? �rpjsu?i~o��5zmoql���u?i
rq|~l� Tumi~i1l� Trqj^umi±�«l�j^�m|�r[o"uxw~rp|1lJi1l�}1npzm�'i1lTrU�«umnp�� Tu?i?rpnqu?��oet�oerql��þzxi~�±rq|1l�oql�i5oeu?nqtÄj^i1�1}�r[o��



öR|1l®oelJnpl�z? �rqj^umi5oJ©Ë�<u=kml���l�i�rpo[¬�umwZrq|1lJnpum��uxr8zmnqlJoq|1u=�Ji�j^i<rq|~lJí~n[oUr¼l�i�k'j^nqu?i1�<l�i�r�umi�rq|~l
op Tnpl�l�i���yJw�rql�n rq|~j^o npum��uxrÄ|~z?oÄnq}1iAzmnqu?}1i~�%wËu?n�zÊ�mj^kml�iÌrqj^�<lm�¨rp|1lvoql� Tu?i~�Ìnqu?�5umrÄj�oÄ�1}�r
j^i?rpu<rq|1l	©-oqjs�<j^�^zmn[¬Roql� �umi~�Êl�i'k'j^nqu?i1�<l�i�r��1zmi~�	rq|1l��~nqu���}~ �l��Ê�<u=kml���l�i�rpoJzxnpl�oq|1u=�Ji	u?i
rq|~l{oq �nql�l�i��?öR|1j^o¼j^o`��umi1lRwËu?n8zx�^���Äj^i~��j^k'j^��}5zx�~npum��uxr[o��?ô�l�i5 Tlm�?z=r¼rp|1j^o8�<um�<l�i�r��xrq|1l{ [|~js���
|~z?o{oql�l�i
rp|1l �<npum��uxr[o��<u=k'jsi~�vzxnpum}1i~�Êj^i�l�z? [|Êrq|1l�jsn�l�i'k'jsnpumi~��l�i�r�umi1l±zxw�rql�n�zxi~uxrq|~l�n®�
��l�r�}~oÄ�^u�u?�ùz=rÄrp|1lÐlTð1zx�<�1�^l<�J|1l�npl�rq|1lÐnpum��uxr[o�ü¨i~l�}1n[zx��i1l�rU�`u?nq�� �umi�rqnpum��oqt�oUrpl��Ðo zxnpl
�ml�i1l�n[z=rpl��cz=r�npzmi~��um�
�)§�um�<lÐuxwRrq|~l¡npum��uxrpo��Jjs�^�`��jsûZl�n±j^icrq|~l�j^n±��l�|~z+k'j^um}1n®��oqjsi~ �lÐrq|~l
 Tu?i1i1l® �rqj^umiÐ�«l�j^�m|�r[o¼j^i<rq|1l�i1l�}1n[zx�5i1lTrU�«umnp��o¼��jsû�l�n��'öR|1l{ [|~js���Ð�<js�?|�r8�sj^�ml�oeu?�<l�uxwZrq|~l�oql
��l�|~z+k'j^um}1n[o zxi~�c��j�oq�sj^�mlÐumrq|1l�npo�� �Rzmoql���umiAoq}~ [|AzxiAl�k+zm�s}5z=rqj^umi��J|1l�nql<rp|1l¡ [|1j^�^�Aoq|1u=�
�1nplTwËl�nql�i~ Tl®o��=rp|1l��1nplTwËl�nqnpl���npum��uxr[o�jsi<rp|1l���um�1}~�^zxrqj^umiv �zmi<�5l{ [|~u?oql�i�rqu�npl��~nqu���}~ �lm�möR|~l
 [|1j^�^�
 �zxi��'wËu?nJjsi~oerpzmi~ Tl?�1 [|1u'u?oql ú��1jWûZl�npl�i�r�umi~l�o���umnJ [|1u'u?oql�rq|1l�opzx�<lÄnqu?�5umr�ú±rpjs�<l®o��
£Pi<rq|~lJnql��1nqu���}5 �rqj^umi<�1|5zmoqlm�=rp|1l�ú oel��sl® �rpl��<npum��uxrpo"�Jj^�^�~��l{ Tu?�1jsl®�<ú�rqj^��l®o�l�z? [|<jsi<umn[��l�n
rqu	�1npu'�1}~ Tl±rq|1l�i1lTð'r��ml�i~l�n[z=rqj^umi ©-�ml�i1l�n[z=rpjsu?iùòm¬Jumw �vnpum��uxr[o���ô�u=�«l�kml�n���zmo�rq|1l�i1l�}~npzm�
i1l�rU�`u?nq�< Tu?i?rpnqu?�~oqt'oerql��Ðo`zmnql{ �um�1j^l����?��}�rpzxrqj^umiv�Jj^�s����l�zm�1�1�^jsl®�<rqu	¦�� �Buxw¨rp|1lÄ Tumi~i1l� Tî
rqj^umic�«l�j^�m|�rpoÄ [|1u�oel�i�zxr�npzmi~��u?�Ê�Z£aw�zÊ�`l�js�?|�rÄj�o oql��^l� �rpl��¨��jWr��Jj^�s�8|~z+kml<zm�1�1l��czÊk+zm�s}~l
 [|1u�oel�iÊzxr�npzmi~��um��jsiÊrq|~l jsi�rql�nqk=zm�8ñ î[¦��~�s¦®�=óa��ô�l�i5 Tlm�1rq|1l i1l����?l�i1l�npzxrqj^umiÊuxw"nqu?�5umrpoR�Jj^�s�
��l�oqjs�<j^�^zmn8rpu�rq|~l�j^n8�~zmnql�i?r[o¼��l� �zx}~oql�rp|1l�tÐzxnpl{ �um�1j^l�o��?�~}�r8rp|1l�tÐ�Jj^�s�Zzx��oqu±��jsû�l�n8rpu�oqum�<l
��l��mnpl�lÄ�5l® �zm}~oelÄumw�rq|~l �±}�r[z=rqj^umi��
öR|1lvi~l�� �ml�i1l�n[z=rpjsu?iÌumw��
nqu?�5umrpo±j^o�oe|1u=�Jicu?icrq|1lÊoq �nql�l�i��)umi1lÐnpum��uxr�zxw�rql�n�zxi~uxrq|~l�n®�
zmo��Rzmo{rq|1lÐ �zmoql±�Jjsrq|Ìrq|1l<�1npl�k'j^um}~o��ml�i1l�n[z=rpjsu?i���öR|~l� [|1j^���Ì �zxi�rp|1l�i�zx��zxj^iùoel��sl® �rÄrq|~l
ú��1nplTwËl�npnpl��	nqu?�5umrpoJzxi5�¡rp|1l�t	�Jjs�^��npl��1npu���}~ �l{rp|1nqu?}1�m|
 Tu?�'t�j^i1�Ðzxi5�	��}�rpzxrqj^umi	rquÐ�Ðzx�?l
rq|~l±i1l�ð�rÄ�ml�i1l�n[z=rpjsu?iA©Ë�ml�i1l�n[z=rpjsu?i�ú?¬T��öR|1j�o��su'um�Ì �zxi� �umi�rqj^i'}1l±}~i?rpjs�)rq|~l� [|1j^���%j^o�opz=rqj�oeî
í~l®�%�JjWrp|�rp|1l±��l�|~z+k'j^um}1n�uxw�rp|1l �)ª`¥�
÷npum��uxr��5£ar�j�o�js�<��umnqrpzxi�r�rquvi1umrql?�5rp|~z=r�rq|1l��«z+t
rq|~l ��ª`¥�
 nqu?�5umrpo  [|~zmi1�ml<j�oÄ�~zmoql���u?iùrp|1lv [|1j^�^�coql��^l� �rpjsi~�%�J|1j^ [|�umi~l�o�rqu%npl��~nqu���}~ �l
zm � Tu?np��j^i1��rqu�rq|~l� [|1js���¨ü oJj^i~��j^k�j���}~zm�¨�1nplTwËl�npl�i5 Tl�o��
y�i~uxrq|~l�n<�«z+tÌrquc [|~zmi1�mlÊz���ª«¥�
 nqu?�5umr�ü o±��l�|5z+k�j^um}~n�j�o�rpu��1l�kml��su?�Çz�oej^i1�m�^l��)ª`¥�

npum��uxr�ü o«�5l�|~z+k'jsu?}1nRnpzxrq|1l�n«rq|~zmi
�1l�kml��su?�¡u?iÊz��J|1u?�slÄ��um�1}1��z=rpjsu?i���£aw9rq|1j�oRum��rpjsu?i	j�oJ [|1umî
oql�i��¨zxiùl�i1��zxnp�ml®�
js�Ðzx�?l±�Jjsrq|ùrq|1l�l�i'k'jsnpumi~��l�i�r�zxi5�%nqu?�5umr��Jj^�s��zm�1�5l®zxn�umi%rp|1l<oq �nql�l�i
©-oql�l��9j^�m}1nplÌý.©Ënpjs�?|�r[¬e¬T�`öR|1l%npum��uxrv�Jj^�^�{oUr[zxnqrv�<u=k�j^i1�Azxnpum}~i~�Çj^i rq|~j^oÐl�i'k�j^npumi1�<l�i�r®�
� }~oer�zmo�jWr���j����J|1l�iùrp|1l��J|1um�^l���um�~}1�^zxrqj^umiÌ�«z?o{�1npl�oql�i�rpl��¨�¨��u=� ��jsw8rq|~l< [|~js���ù��j�oq�sj^�ml®o
zv�<u=k?l��<l�i�r{umw�rq|1l�nqu?�5umr�©-lm� �~�^�~rp|1l±npum��uxr��mlTr[o�oerq}5 [�Ê�J|~l�i�|1jsrerpjsi~�	j^i�rqu	z¡�«zm�s��¬��5rq|~l
 [|1j^�^�< �zxi��1nql®oqo�z ���«z?�B���1}�rerpumi���öR|1j�o"�Jjs�^�1j^���<l®��j^zxrql��st� [|~zxi1�?l«rq|1lJ}1i5��l�np�st'j^i1�Äi1l�}~npzm�
i1l�rU�`u?nq�± �umi�rqnpum�5oet�oerql��þuxwZrq|5z=r8npum��uxr®� �«}�r��?jsi�rq|~j^o` �zmoqlm�xrq|1l{ [|5zxi1�?l���u'l�o�i1umr8|~zm�1�5l�i
z=r�npzmi~��um�
��öR|1l±oqt'oerql�� �?l�l��~o�zÐnpl� �umn[�	umw"rq|1l��^z?oUr{j^i1�1}1r{rquvrq|1l�nqu?�5umr��5zmi~�
jsr�j�oJrq|~l
 Tu?i1i1l® �rqj^umi5oR�`l�js�?|?r[o«�mumj^i1��um}�rJwËnpum�ørq|1lÄj^i1�1}�r{i~l�}1npumi~o`rp|~z=r��«l�npl�z? �rpjsk=z=rpl��¡rq|~zxr{zxnpl
 [|~zmi1�ml®�%©Ë�Jjsrq|¡n[zxi5��um�à��umnqrqj^umi~o[¬���£PiÐrq|~l� �zmoql��J|1l�npl�rp|1l�nqu?�5umr8|1jsr«j^i�rqu�rp|1l��«zm�s���JjWrp|
rq|~l<wËnqu?i?r �^lTw�r��1}~����l�n®��jsr��Jjs�^�¼��l<rq|1lv �umi1i~l� �rpjsu?iÌ�«l�j^�m|�r[oÄ�mumj^i1�Êum}�r wËnpum� rq|1lÐj^i1�1}�r
}1i1jsr«wËumn«wËnqu?i�r`�^lTw�rR�1}1�<�5l�n«rq|~zxrRzmnql� [|~zxi1�?l��¨�'ô�l�i~ Tl?�mrp|1l�nql®zm �rpjsu?iv}1��umiÊz��1}1�<�Ê�JjWrp|
rq|~l±wËnpumi�r��^lTw�rÄ�1}1�<��l�nÄj�o� [|~zmi1�ml®�¨�Zª8zm [|
rpjs�<l�rq|1l ���Rz?�B�Ð�1}�rqrqu?iùj�o{�1npl�opoql��¨�5rq|1l�nql�j^o
zx��oqu�z<oq�sj^�m|�r� [|~zxi5 Tl�uxw�rp|1l �1j�zmoJ �umi1i1l® �rpjsu?i~o«�5l�jsi1�v [|5zxi1�?l��¨�'npl�oq}1�Wrpjsi~��j^i%z� [|5zxi1�?l�j^i
rq|~l���lTw-zm}1�Wr���l�|5z+k�j^um}~n��
� |1l�i rq|~l
 [|~js���Aj�o�opz=rpj^oeí~l®�A�JjWrp|Çrp|1lÊ�5l�|~z+k'jsu?}1n±u?��rpzmjsi1l®� j^i rp|1l¡rpl�z? [|1jsi~�ù�1npu� Tl�opo��
rq|~l� [|1j^�^�ù �zxi%nplTrp}1npi
rquÐrp|1l±�J|1u?�sl��5u?�1}1��z=rpjsu?i��5öR|1l±rqn[zxj^i1l��
npum��uxr��ml�l��~oJrp|1l rpnpzmjsi1l®�
i1l�rU�`u?nq�Z�1zxi5�Ê �zxiÊrq|~l�i��1l�kml�i?rp}~zx�^�^tm�1��l�oel��sl® �rpl��	rquÐnpl��1npu���}~ �l umnRrquv�1u=�Ji1�su�zm�	umiÊrq|~l
npl�zx� ��ª«¥�
�nqu?�5umr��9£Pi rq|~j^o��Rz+tm�9�`lÊzx�^�su=� z��)zx�Ðzxn[ [�'j^zmiAl�k?um�^}�rqj^umicrp|~z=rÐ Tu?i~oej�oerpo�uxw
 [|~zmnpz? �rql�nqj�oerqj� �o���l�j^i1�
�^l�zxnpi�rÄ�1}1nqj^i1�Ê�sjswËlTîgrqj^�<lÐ�5l�jsi~�Êj^i1|1l�nqjsrql®��u=k?l�n�l�kmu?�s}1rqj^umi�� ��l��'t
i1uv�<l®zxi~o�oe}1�~�5u?nerÄoe}~ [|�zÐrq|1l�umnpt¡wËu?n{i~zxrq}1n[zx�)l�kmu?�s}1rqj^umi��5�1}�r�z?o{zÐ�<l®zxi~o{wËumn{w-zmoer���lTî
kml��su?�1�<l�i�rJuxw ��ª«¥�
 nqu?�5umrpo���jWr�|5zmoR�1npu=kml®�ÐrquÐ��l�z�kml�nqtÐ��u=�`l�newË}~�Zrqu'um�g�
£Pivz�oql�i~oqlm�?�J|~z=r8rq|1j�o¼rUt'��l�uxw�npl�j^i�wËu?np �l��<l�i�r¼�^l�zxnpi1j^i1����u'l�o8j^o¼rqu��Ðzm�ml{zÄ�?}1j^�1l��voql�zmnp [|
j^iÌoq�5l® Tjsí5 �npl��?jsu?i~o��5£Pi%rq|~l� �zmoql±�Jjsrq|%rp|1l��~}1�<�ù�Jjsrq|�rp|1l�wËnqu?i?r��sl�w�r��~}1�<�5l�npo��~rp|1l<zx�sî
�mu?nqjsrq|~� �5l�newËu?nq�Ðo«z�oql�zmnp [|vu?ivrp|1lÄ�`l�js�?|?r[o` �umi1i~l� �rpjsi~�±rp|~z=rRjsi~�1}�r�}1i1jsrRrqu�rq|1lÄu?}�rq�1}1r
}1i1jsrpo��Zzxi~�Êrp|1l�oql�zmnp [|
j�o��Ðzm��l±umi1�^t	u?i
rq|1l®oel±�`l�js�?|?r[o��5£ar�oql�l��Ðo�rqu���}1j� [�'�st¡í~i~��z¡oeumî
�^}�rqj^umi����5l® �zx}5oel�rq|~l¡��j^��l�i~oqjsu?iÌumw`rp|1lvoel®zxn[ [|Ìoq�~zm �l<|~zmo ��l�l�ic�sj^�<jWrpl��¨��öR|~j^o j�o i1umr�z
rqn[zm�1jWrpjsu?i~zx��nql�jsi1wËumn[ Tl��<l�i?r«�sl®zxnpi1j^i1�±zx�^�mu?nqjsrq|~�Ê���1}�rRwËu?n8rp|1l�oqj^���~�sl�rpz?oe��o`uxw�rp|1l �)ª`¥�




npum��uxrpo8�`l{wËum}1i5�<rq|~zxr`jsr«�«umnp��o�kml�nqt��«l��^�D�/�Ìl��5l�newËu?nq�<l®�Ðz±oql�npjsl®o¼uxw�l�ð��5l�nqj^�<l�i�rpo`�JjWrp|

������� ´�� � 
 Þ~Hp]^S �)F"G�H�º�V®º ¸ XWK�SUMOV®LÌV�] � \UV®À�V�SUN�º�XWK�d[H[ÂùMOL�H[K�deGùSUG?H[M�\vá�NPMWÁ MOXWK�\ â H[Lx¾mM�\UV�L�Á H[L=S�È
Ò«Hq\UH®É�SUG?HJH[Lx¾mM�\UV�L�Á H[L=S¼d[V�LxSeK�MOL�NRKÄdpV ¸ º?XOH{V�]�XOMWL?H[N«V�L<SUG�H ��V=V�\Äá�SUG?HJdp\UV®NPN â K�L�Â�SUG?\UH[HJ\UV ¸ L'Â
V®À?NaSeK�d[XOH[N[ÈZ_gL
H�K�dqGÊH[Lx¾mM�\UV�L�Á H[L=S�É~V®L?H d�K�L%NPH[H SUG?HÄSP\eKTÃgH[dpSUV�\P¿ÊV�]�SUG?HÄ\UV®À�V�S{SUG'KTS{G'K�N{Á VT¾+H�Â
K�\UV ¸ L�Â�MOL�SUG�MONZH[Lx¾xM�\UV®L?Á H[L=S�È[b8MW½�G=S ��F"G�H�H[L�XWK�\U½�H�Â�HpLm¾xM�\UV®L?Á H[L=S�MOLJ»¼G�MOdeG{SUG?H)deG�MOXWÂ�d�K�L�SP\eK�MOL�K
NPMOL�½�XWH¼F5VT¿mÀ�V�S¨SUG?\UV ¸ ½®G�\UH[MOL?]^V�\Ud[H[Á HpLxS�XOH�KT\UL�MOL�½mÈ+F"G?H"d[V�LxSP\UV�XxNa¿?NaSUHpÁ V�]'SUG?H"F�V�¿mÀ�V�S�MON¨deG'K�L�½®H[Â
H[¾+Hq\P¿±SUMOÁ H«SUG?H��aÏ9K®Â�� À ¸ SPSUV�L�MON¼º?\UH[NPNPH�Â1È d� Þ ¸ L'Â±HpS`K�X�È � ��� 
 È

rq|~l	j^i�rql�n[zm Trqj^kmlvl�kmu?�s}�rpjsu?i~zxnpt�nqu?�5umrqj� �o±zm�1�1npu?z? [| ��l�op Tnpjs��l��Çzx��u=kmlm�"zxi5�A|~zm�Çzù�^uxr�uxw
 [|1j^�^�1nql�i��~�^z+t'j^i1� �JjWrp|Ðrq|~l ��ª«¥�
 npum��uxr[o��my�o¼l�ð'��l� Trql®�¨�mjsr8rp}1nqi5o�um}�r8rqu���l�kml�nqt�oej^�<�1�^l
rquÐl�kmu?�sk?l�l�ð��1�su?npzxrqu?nqtÐ��l�|~z+k'j^um}1n[o��'�1jWûZl�npl�i�r{�'j^i~�1oJumw9u?�~oUr[zm ��sl z+kmu?j^�~zxi~ �lm�'�sj^i1l��þ�Rzx�^�
wËum�^�^u=�Jjsi1�5��lTr[ x�8zmi~�  Tum���1j^i~z=rpjsu?i~o<�5l�rU�`l�l�i oq}~ [| oej^�<�1�sl%��l�|5z+k�j^um}~npo��¼ô�l�i~ Tl?�¼�JjWrp|1j^i
�<jsi'}�rpl�o��? [|1j^����nql�iv �zmiv��l�k?l��^um�ÐzÄ�Jj^�1l{n[zxi1�?l«umwZrq|1l�nqu?�5umr¼�5l�|~z+k'jsu?}1npo�rq|~zxr8|~z+kmlRrpnpz?��jsî
rqj^umi5zx�^�stÐ��l�l�iÊl�kmu?�sk?l��Ðj^iÊrq|1l�í~l��^�	uxw9l�kmu?�s}1rqj^umi~zmnqt<npum��uxrqj� �o���öR|1j�oRj^oJ��}~l�rpu�rq|1lÄ}~oqlÄuxw
rq|~l�jsi�rpl�n[zm �rpjsk?lÄl�kmu?�s}1rqj^umi~zmnqtvnpum��uxrpj^ �oJzx�1�~nqu�zm [|
 Tum���1j^i1l��Ê�Jjsrq|%npl�j^i�wËumn[ Tl���l�i�rR�^l�zmnqi1î
j^i1�~�=£Pi~�1l�l����=�JjWrp|±rp|1j^o�zm�1�1npu?z? [|± [|1j^�^��npl�i���u�i1uxr�i1l�l��±rqu�|~z+kmlRzxi't �1npum�?npzm���<j^i1��oq�'js�^��o
�J|~zxrpoqu�l�kml�n���y��^�Zrq|~zxr«j�oR��l��Ðzxi5��l��¡j^o`rq|5z=r«rq|1lÄ [|1j^�^�	oe��l� �jWwËtvj^i~��j^k'j^�1}~zx�Z�1nplTwËl�nql�i~ Tl®o8j^i
umn[��l�n`rpuv��l�k?l��^um�Ênqu?�5umrpoRzm � Tu?np��j^i1��rqu�rq|~l jsi~�1jsk'j���}~zx��rpzmoerql?�

� �Ìè8å{ë)�qê ('ìUè`å (

£Pivrp|1j�oR�~zx��l�n®�?�«l�|~z+kml�um}�rp�sj^i1l��¡�~zxnqrRuxw�u?}1n � u?jsi�rR�`u?nq�<j^i¡l�kmum�^}�rpjsu?i~zxnpt�npum��uxrpj^ �oR��}1nqî
j^i1�±rp|1lÄ�~zmoerRtml�zmnpo�� ��lÄ|~z+kml��<u=kml��ÐwËnqu?�øzxnqrqjsí5 Tj�zx���sjswËl oej^�±}~�^zxrqj^umi¡�«umnp��rqu�nql®zx�Znqu?�5umr
lTð���l�npjs�<l�i?r[o�zxi~�<oq|1u=�«l���|~u=� rq|~j^o�j�o"��u?opoej^�1�^lJ�JjWrp|<zÄ �zxnplTwË}1�^�st���l�oqjs�?i1l���npum��uxr¼oej^�±}~�^zxî
rqu?n��xöR|~j^o¼zm�s�^u=�«l���}~o9rquÄrpl�oer8zxi1j^�Ðzx�1��l�|~z+k'j^um}1n[zx�'|'t'�5umrq|1l®oel®o���j^nql® �rq�^t±�'t�l�kmu?�sk'j^i1�Änql®zx�g�
�1|'t�oej� �zm�5zm�ml�i�r[o�rqu��5l�newËu?nq�àj^ivj���l�i�rqj� �zm�5l�ð��5l�nqj^�<l�i�rpzm��oqlTrqîg}1�5o��'öR|1l�oql�l�ð'��l�npj^��l�i�rpo`jsi�î
��j� �zxrql���rp|~z=r`oqum�<lJ�'j^i~��uxw�oe|5zx�1j^i1�Ä�`u?}1������l�i1l® Tl®oqopzxnpt �J|1l�iÐl�kmu?�sk'j^i1�  Tum�<�1�^lTð�nqu?�5umr
��l�|~z+k'j^um}1n[o��«zxi~�7jsi~�1l�l�� �`lÌzxnplùi1u=� j^i?rpnqu���}5 Tj^i1� � ��
�
�� � &	� ������������	��Ðrp|~z=r% Tu?�±�1j^i1l®o
oq|~zx�1j^i1�%zxi5�ùl�kmum�^}�rpjsu?i~zxnpt
nqu?�5umrqj� �oÄ�'t�}~oqjsi~�Êj^i�rql�npz? �rqj^kml��ml�i1lTrpj^ <zm�s�?umnpjWrp|1�Ðo�zmi~�Ìnql�î
j^i�wËumn[ Tl���l�i�r¡�sl®zxnpi1j^i1�~�A
�}1n¡wË}�rq}~nql�l�û�u?ner[oÐ�Jj^�s��zxj^� zxr	oe|~u=�Jjsi1�c|1u=�ïrpnq}1�^t  Tum�<�1�^lTð
��l�|~z+k'j^um}1n[oR �zxiÊl��<l�nq�?l�wËnpum���1nql�l���j^i1�<npum��uxrpo��


 ë��Jå{è �+� ,�é���,	� ,�å`æ#(�


��zxrql�npj�zx��o�zxi~��w-z? Tj^�sjsrqj^l�o±�`l�nqlÐ�~nqu=k'j���l����'tùrp|1l �)ª`¥�
 ¥�nqu?}1����rp|1l	��zxi~j^oq| �{zxrqj^umi~zm�
�`l�i�rpnql¡wËumn�£Uö%�Jl�oql�zmnp [|Aÿ �`£UöÄ�9rq|1l
�{zxrqj^umi~zm�-��l�oql�zxn[ [|.�`um}~i~ Tj^�D� �Ju?�<lm�"£arpzm�st?�9zmi~�
rq|~l¡h�i1j^kml�npoqjsrUt�uxwJª8��j^i'�1}1np�m|���öR|5zxi1��oÄrpu� TuxîPzx}1rq|1u?npo�uxw«rq|~lÐnql�wËl�npl�i~ �l����~zx��l�n[oÐ©4�«j^�Wî
��zxn[�¨�m��l�i~zmnqu5�xô{zx�^��zx�
�x£ � oq�5l�l�nqr�� ��l�l?�m�{zxw-zmoqjD�m�{um�sí��m¢�zm�m�^j^zmnqj^i1jg�+¢�zmnqj�oqjD�xö9zmop Tj^i1jg�mö)z+t'�^umn®�
¤�}~ �j^ m�B�Ìl��1�5¬T�



$ , � ,�çB,�å�ë , (

� È 	ÄÈ1Y9G?H[L�½mÈ � º ¸ \UH[X�¿<½�H[V®Á HpSP\UMOd�Á VxÂ ¸ XOH{MOL<SUG?H�\eKTS�� N«NPº'KTSUMWK�X�\UH[ºm\UH[NPH[L=SeK�SUMOV�L5È���ÚUÙ�Ø�×^Û�×ËÚ�Ø�É
��� � � � � f � 
 �mÉ � � ���mÈ

�=È��ÇY9XWK�\UÍ�K�L�Â±Y`È�F"G?V�\UL=SUV®L~ÈZF~\eK®Â?MOL?½ �xº'K�dpH[N��?Y9V®Á º ¸ SeK�SUMOV�L5Éxb8H[º?\UH[NPHpLxSeKTSUMOV®L5ÉmK�L'Â�Þ5MOÁ M�SUN
V�]	�«L�M�]^V�\UÁ H�Â�Þ5H�KT\UL�MOL�½mÈ�
`Õ
������×ËÚ�Ô����	��Ø�Ö�
¼Ô���×^Ø��'Üp×-ÕqØ�ÜeÕqÝUÉ ��� � � 
 f � �mÉ � ����
 È

�xÈ � È`IRV�\UMO½®V K�L'Â � ÈJY9V®XOV®Á�À�HpSPSUM�È�b`V�À�V�S �mG�K�º�MOL?½ �`IRH[¾+H[XOV�º�MOL�½ � ¸ SUV�L�V®Á V ¸ N �8½®H[L=SUN
SUG?\UV ¸ ½�G<Þ5H[K�\UL�MOL?½?È��8ÔqÛ�× �9Üp×������eØ�ÛDÕ���� ×OÙ=ÕqØ�ÜeÕqÉ 
 � á � â � ��� � f � 
 �mÉ � ��� �mÈ

�mÈJI�È !ZXOV�\UH�K�L?VÄK�L�Â"!9È � V®L'Â?K®Â?KmÈ � ¸ SUV�Á�K�SUMOd«Y)\UH�K�SUMOV®L±V�]ZK�L � ¸ SUV®L?V®Á V ¸ N �8½®H[L=S �mß«HpL�HpSUMOd
Ñ�¾+V®X ¸ SUMOV�LùV�]RKvQ«H ¸ \eK�X9Q«HpSD»"V�\UÍÊI«\UMO¾+H[L%b8V®À�V�S�ÈÊ_gL�I�È�Y9XOM$#¨É � È�Ò ¸ NPÀ'K�L�Â?N[É&%mÈ � Hp¿=Hp\�É
K�L�Â �1È(' È)'AMOXWNPV�L5É�H[Â?M�SUV�\UN[É+*1ÔPÚ�,-�8Ø�×.,���� Ý�Û-Ú/�8Ø?×�,���Û�Ý10 243�ÔaÚ�ÜqÕUÕPÖ�×�Ø=Ù�Ý	Ú�5<Û.��Õ768�x×�ÔaÖ
�eØ�ÛDÕqÔeØ���Û�×ËÚ�Ø����9��Ú�Ø:5�ÕqÔUÕqØ'ÜqÕ�Ú�Ø;��×�,=<>�?��Û�×ËÚ�ØùÚ�5=�¼Ö@�BA'Û�×���Õ�
«Õ
������×�Ú�ÔDC��>�+
9E:F�G�É�Y"K�Á�À?\UMWÂm½®H®É
� �{É � ��� �mÈ � _aF � \UH[NPN[É�Ï�\eK®Âm]^V�\eÂÐÏ9V=V�ÍxN[È

�=È{Y`È?b{È�ßRK�XOXOMONaSUH[X�ÈH68��Õ{Ú�ÔËÙ@��Ø�×JI���Û�×ËÚ�Ø
Ú�5K�WÕ���ÔeØ�×�Ø=ÙML � _gF � \UH[NPN[É1Y"K�Á�Àm\UMsÂm½®H®É � ��É � ��� �xÈ
�xÈJÒ�ÈxÒ`H[Á Á M�ÉM%?È � M?N[V�½ ¸ deG�M�É�K�L�Â 	ÄÈ �xG�MOÁ V®G�K�\eKmÈ5IRH[¾®H[XOV®º�Á HpLxS9K�L�Â±Hp¾+V®X ¸ SUMOV�L�V�]ZG'KT\eÂm»"K�\UH
À�H[G�KT¾xMOV ¸ \UN[È~_gL b�È=Ï)\UV=V�ÍmN"K�L'Â � È � K�H[N[ÉxH�Â?M�SUV�\UN[É�3�ÔaÚ�ÜqÕUÕPÖ�×�Ø=Ù�ÝJÚ�5��+OP��*RQS�>T~ÉmY"K�Á�À?\UMWÂm½®H®É
� �{É � ��� �mÈ � _aF � \UH[NPN[È


 È�F«È=Ò`MW½ ¸ deG�M�É=Ò{È+_gÀ�KmÉxK�L'Â Ï`È � K�L'ÂmHp\UMOdqÍ�È5Ñ�¾+V®XO¾�K�À�XOH8ÒRKT\eÂm»�KT\UH8»¼M�SUG�ß«H[L?HpSUMOd«Þ~H�K�\UL?MWL?½?È~_gL
Ò�È 	JM�SeK�L?V?É?H�Â?M�SUV�\�ÉVUW��ÝUÝU×���Õ�� X=34��Ô������WÕ����8ÔeÛ�× �)Üp×����Y�eØ?ÛDÕ���� ×WÙ=ÕqØ'ÜqÕqÉ � �{É � ��� �mÈ � _aF � \UH[NPN[È

�xÈ�F«È�Ò`MW½ ¸ deG�M�É � È � ¸ \eK�Í�K�»"KmÉ � È�_-»�K�SeKxÉ1_qÈ 	�K�ÃaM�SeK�L�M�ÉY' È1Þ5M ¸ É~K�L'Â � È �mK�XWK�Á M�ÈRÑ�¾+V�XO¾®K�À�XOH
ÒRKT\eÂm»"K�\UH8K�S�! ¸ L�dqSUMWV�L�Þ5H[¾®H[X�È�_gLZ3"ÔPÚ�ÜeÕUÕPÖ�×�ØxÙ�Ý«Ú�5���Q)Q(Q[*�Ú�<xÔqÛ.���eØ?ÛDÕqÔqØ\��Û�×ËÚ�Ø\���	��Ú�Ø:5�ÕqÔUÕqØ'ÜqÕ
Ú�Ø]Q���Ú�� <xÛ�×ËÚ�Ø\��ÔBX^��Ú�,9A\<xÛ_��Û�×ËÚ�Ø?É'Q`%?É � ��� 
 È�_gÑ)Ñ�Ñ � \UH[NPN[È

� È�F«È�Ò`MW½ ¸ deG�M�ÉTF«ÈTQ`MO»"KmÉTF«È�F�K�L'K�Í®KxÉ�Ò�È[_gÀ'KxÉ[Ò{ÈTÂ?H9ßRK�\UMON[É�K�L�ÂJF«Èa! ¸ \ ¸ ¿xKmÈ�Ñ�¾+V®XO¾xMOL�½¼G'KT\eÂm»"K�\UH
»¼M�SUGv½®H[L?HpSUMOdÄXOH�K�\UL?MWL?½ ��� Æ�\UNaSRNaSUH[ºÐSUVT»"K�\eÂmNRÀ ¸ MWXWÂmMWL?½�K�IJKT\P»¼MWLvÁ�K�dqG?MWL?H®ÈJ_DL^%?È � Hp¿=Hp\�É
Ò�È'Þ�È�b`V�MOSUÀ?XWK�S�É1K�L'Â �1Èb' Èb'AMOXONPV®L~É1H�Â?M�SUV�\UN[ÉV*~ÔPÚa,c�8Ø?×�,���� ÝJÛ-Ú��8Ø�×�,H��Û�Ý`���:283"ÔPÚ�ÜeÕUÕPÖ�×�Ø=Ù�Ý
Ú�5`Û.�?Õd��ÕPÜeÚ�Ø�Öe�eØ�ÛDÕqÔeØ���Û�×ËÚ�Ø����(��Ú�Ø:5�ÕqÔUÕqØ'ÜeÕ�Ú�Ø1��×�,=<>�?��Û�×ËÚ�Ø<Ú�54�8Ö��BA'Û�×���Õ+
«Õ
���a��×ËÚ�Ô�C�� �9
9Eaf�G�É
Y"K�Á�À?\UMWÂ?½�H®É � �{É � ��� �xÈ � _aF � \UHpNPNaÅgÏ�\eK®Âm]^V�\eÂÐÏ9V=V�ÍxN[È

� �xÈJQ�Èg%+K�Í+V®À?MËÉ � È)Ò ¸ NPÀ'K�L'Â?N[É"K�L�Â�_qÈ9ÒRK�\U¾®Hp¿=ÈÇQ«V®MONPH	K�L�ÂcF"G�Hvb8H�K�XOM�Sg¿cßRK�º �¼F"G�H^�«NPHÐV�]
�mMOÁ ¸ XWK�SUMOV®L�MOLÐÑ�¾®V®X ¸ SUMOV®L�K�\P¿�b`V�À�V�SUMOd[N[È)_gL^3"ÔPÚ�ÜeÕUÕPÖ�×�ØxÙ�Ý�Ú�5K0 LOÔPÖHQ�<xÔPÚBA?Õ���Øh��Ú�Ø:5�ÕqÔUÕqØ'ÜqÕÄÚ�Ø
�8ÔeÛ�× �9Üp×����\O¨× 5�ÕHC�Qd�P�4Oei E@jBGTÈ �mºm\UMWL?½®Hp\PÅ_k�Hp\UXWK�½mÉ � ��� �=È

��� ÈJÒ�È 	JMOSeK�L�VmÈ=F�V�»�KT\eÂ?N¨Ñ�¾+V�XW¾�K�À?XOH9Ñ�XOH[dpSP\UV�ÅDÏ9MOV=deG�H[Á MOd�K�X��x¿mNaSUH[Á N[È�_gL{Y`È�Þ�K�L�½�SUV®L{K�L�Â{F«È �xG�M�Å
Á V®G�K�\eKxÉ?H[Â?M�SUV�\UN[É�3�ÔaÚ�ÜqÕUÕPÖ�×�Ø=Ù�Ý�Ú�59�8ÔqÛ�× �)Üp×����\O�× 5�Õ1T~É'Y"K�Á�Àm\UMsÂm½®H®É � �{É � ����
 È � _aF � \UH[NPN[È

� �=Èd' È 	JV=H[XOG�Hq\�È=68�?ÕdUÊÕqØ?Û_��� ×�ÛlX±Ú�5`��A?ÕqÝUÈ�ÒRKT\Ud[V ¸ S`Ï)\eK�d[H�É'Q«Hq»nm9V�\UÍ1É � � ���=È
� �xÈd' È Å � È'Þ~H[H®É�%mÈ�ÒRK�XWXWK�Á<É�K�L�Â�Ò�È?Ò�È'Þ ¸ L'Â~È � Ò8¿?Àm\UMWÂÐß �go ß � �`º?º?\UV+K�dqG�]�V�\RY9V�Å-H[¾®V®XO¾xMWL?½

Y9V®L=SP\UV�XWXOHp\UN{K�L'Âvb`V�À�V�S{Ï9VxÂmMWHpN�SUV �`deG�MOH[¾+H�!ZM�SUL�H[NPNaÅ �mº�Hpd[M�Æ'H�Â¡F�K�NPÍxN[È _DL/3"ÔPÚ�ÜeÕUÕPÖ�×�ØxÙ�Ý Ú�5
��Q(Q)Qp68�=×�ÔPÖ=�eØ�ÛDÕqÔeØ���Û�×ËÚ�Ø����g��Ú�Ø�5[ÕqÔUÕqØ�ÜeÕ{Ú�ØqQ���Ú�� <xÛ�×ËÚ�Ø���ÔrX^��Ú�,`A\<xÛ_��Û�×�Ú�Ø�É?Qd%?É � ��� �xÈ�_aÑ�Ñ)Ñ
� \UH[NPN[È

� �mÈJÒ�È5Ò�ÈZÞ ¸ L'Â
K�L'Â;%?È�ÒRK�XOXWK�Á<È � ¸ ÎÄd[MOH[L=S�Q`H ¸ \UV=d[V�L=SP\UV®XOXOHp\UN�d�K�L%À�H � ¸ \Uºm\UMONPMWL?½®X�¿ �xMOÁ º�XOH®È
b8H[NPH�K�\UdeG � K�º�Hq\ ��� �?ÉZIRH[º'KT\PSUÁ H[L=S�V�] �8\PSUM�Æ�d[MWK�X9_DL=SUH[XOXWMO½�H[L�d[H�ÉR�«L?MW¾®Hp\UNPM�Sg¿	V�]8Ñ�Â?MOLxÀ ¸ \U½�G5É
� ��� �xÈ

� �=ÈJÒ�È�Ò�È+Þ ¸ L'Â~É�%?È®ÒRK�XOXWK�Á<É+K�L�Â=' È Å � È+Þ5H[H�È1Ñ�¾®V®XO¾xMWL?½Jb`V�À�V�S � V�\Uº?G�V®XOV�½�¿=È�_DL"3�ÔaÚ�ÜeÕeÕPÖ�×^ØxÙ�Ý«Ú�5
��Q(Q)Q;*�Úa<mÔeÛ.�H�eØ?ÛDÕqÔqØ\��Û�×ËÚ�Ø\���P��Ú�Ø:5�ÕqÔUÕqØ'ÜqÕRÚ�Ø�Q���Ú�� <xÛ�×ËÚ�Ø\��ÔBX"��Ú�,9A\<xÛ_��Û�×ËÚ�Ø?É=Qd%mÉ � ����
 Èx_aÑ�Ñ)Ñ
� \UH[NPN[È�_gLx¾xMOSUH[Â±º�K�º�Hp\�È

� �xÈJÒ�ÈxÒ{ÈmÞ ¸ L'Â�K�L�Â · È � MO½®XOMOL�VmÈ&!?\UV�Á �mMOÁ ¸ XWK�SUH�ÂÄSUV{b`H�K�X1b`V�À�V�SUN[ÈZ_DL]3�ÔaÚ�ÜqÕUÕPÖ�×�Ø=Ù�Ý{Ú�54��Q(Q)Q
68�x×�ÔaÖe�eØ�ÛDÕqÔeØ���Û�×�Ú�Ø����&��Ú�Ø:5�ÕqÔUÕqØ'ÜqÕ{Ú�ØZQ���Ú�� <xÛ�×ËÚ�Ø\��ÔBXD��Úa,`A\<xÛ_��Û�×ËÚ�Ø�ÉmQd%?É � ��� �xÈ�_gÑ)Ñ�Ñ � \UH[NPN[È

��
 ÈJÒ�È"Ò�È¼Þ ¸ L'Â1É · È � MO½®XOMOL�VmÉ`Þ�È � K�½�XOMsKT\UMOL�M�É ��È¼Ï9MOXOXWK�\eÂ~É`K�L'Â �{È�_WÃaNPº�H[Hq\PS�ÈBÑ�¾®V®X ¸ SUMOV®L�K�\P¿
b8V®À�V�SUMOd[N�s � Y9G?MOXsÂx\UH[L8� NRßRK�Á H®È�_DL^3"ÔPÚ�ÜeÕUÕUÖ�×�ØxÙ�Ý�Ú�5K��Q(Q(Qn*)× 5qÛ.�Z�eØ�ÛDÕqÔeØ���Û�×ËÚ�Ø�������Ú�Ø:5�ÕqÔBt
ÕqØ�ÜeÕ{Ú�ØqQ���Ú�� <xÛ�×ËÚ�Ø���ÔrX^��Ú�,`A\<xÛ_��Û�×�Ú�Ø�É�Qd%?É � ��� �mÈ�_aÑ�Ñ)Ñ � \UH[NPN[È

� �xÈJÒ�ÈxÒ{È?Þ ¸ L�Â�K�L'Â±I�È � K�\UMONPM�È � \UHpÅDK®Â?K�ºmSeK�SUMOV®L�MWL�º�V®º ¸ XWK�SUMOV®L?N¼V�]¨L?H ¸ \eK�X~L?HpSg»9V�\UÍxN�H[¾+V�XO¾mMOL?½
MOL<K�deG'K�L�½�MWL?½ÄH[Lx¾xM�\UV®L�Á HpLxS�È(�8ÔqÛ�× �)Üp×����\O�× 5�ÕqÉ �xá � â � ��
�� f � ��
 É � ��� �mÈ

� � ÈJÒ�È�Ò{È9Þ ¸ L�Â~É�Ï`È('
H[À?À5É)K�L�Â7%mÈ9Ò«K�XOXWK�Á<È �÷b`V�À�V�S �8SPSP\eK�dpSUH�Â�SUV	SUG�HÐY)\UMWdeÍ+HpS �xº�H[d[MOH[N
u ÔrX��.� <mÝ�Óp×�,H�+Ü�<>�?��Ûl<xÝUÈ%_gL � È¨Ò ¸ NPÀ'K�L'Â?N�K�L�Â�_eÈ¨ÒRKT\U¾+Hp¿=É¨H[Â?M�SUV�\UN[É)3"ÔPÚ�ÜeÕUÕPÖ�×�ØxÙ�Ý<Ú�5H*5Ú�<xÔqÛ.�
Q�<mÔaÚBA?Õ���Øv��Ú�Ø�5[ÕqÔUÕqØ�ÜeÕ�Ú�Øw�8ÔqÛ�× �)Üp×����	O�× 5�ÕqÉ~º�K�½®HpN � �@��f �����xÉ)Y"K�Á�À?\UMWÂm½®H®É � �{É � ����
 È � _aF
� \UH[NPN[É�Ï)\eK�Âm]^V�\eÂ<Ï9V=V�ÍxN[È

���xÈx%?È � K�\U½ ¸ XOH[N`K�L�Â<Y`È?b{È?ßRK�XWXOMONaSUH[X�È)Ò«H�K�Â?MOL�½�MWL±SUG�H«\eKTS ��I«HpSUHp\UÁ MOL'KTSUMWV�L�À=¿�H[Lx¾xM�\UV®L?Á H[L=SeK�X
NPG'K�º�H®Èg�8Ø�×.,����bOZÕ���ÔeØ�×�Ø=Ùq��Ø�Ö�
«Õ
���a��×ËÚ�ÔeÉ � � � � � �Tf � � �mÉ � � � �mÈ

� � È · È � MO½®XOMOL�VmÉ®I�È�IRHpL'K�\UVmÉ®ß�È®F�K�NPd[MOL�M�É�K�L�Â{I�È � KT\UMONPMËÈmIRHqSUV ¸ \¨Ï9H[G'K�¾xMOV�\�MOL�Ñ�¾+V�XW¾xMOL�½8b8V®À�V�SUN[È
� ��� �xÈ9_DL�SUG�HpNPHRº?\UV=d[HpH�Â?MOL�½�N[È



���=È · È � MO½®XOMOL�VmÉ�Ò{È?Ò{ÈmÞ ¸ L'Â~É=K�L'Â �1ÈxQ`V®X�Æ�È¨Ñ�¾+V�XO¾mMOL?½ � V�À�MOXOHJb`V�À�V�SUN"MOL �mMOÁ ¸ XsKTSUH�Â±K�L'Â�b8H�K�X
Ñ�Lm¾xM�\UV®L?Á H[L=SUN[È)�8ÔeÛ�× �9Üp×����\O¨× 5�ÕqÉ��má � â � � ��
 f �@� �?É � ��� �xÈ

���xÈ · È � MO½®XOMOL�V?É 	ÄÈ~QRK�]�K�NPM�É¨K�L'Â	Y`ÈZF�K�¿mXOV�\�È �mH[XOH[dpSUMOV�LÊ]�V�\e'AK�L'ÂmHp\UMOL�½�Ï9H[G'K�¾xMOV�\{MOL
K �mÁ�K�XOX
b8V®À�V�S�Èg�8ÔeÛ�× �)Üp×�����O¨× 5�ÕqÉ �má � â É � ��� �xÈ

� �mÈ · È � MW½�XOMWL?V?É ��È�Q`V®X�Æ�É'K�L�Â�I�È � K�\UMONPM�È"IRMONPd[V�LxSUMOL ¸ M�SD¿�MOLÐH[¾®V®X ¸ SUMOV®L ��G?V�» ÂmM?#1Hq\UH[L=S¼XWHp¾+H[XON`V�]
V�\U½®K�L?MJN[K�SUMOV®L�MWÁ º?X�¿Äº?\UHqÅgK�Â�K�º?SeK�SUMOV�L5È5_gL b�È�	ÄÈxÏ9H[XOHp»ÇK�L'Â � È � M�SUdqG?H[XOXËÉxH[Â?M�SUV�\UN[É\�8Ö��BA'Û�×���Õ
�eØ�Ö�×���×ËÖ�<���� Ý`×�Ø]Q���Ú�� ��×�ØxÙ=38ÚBAb<��?��Û�×ËÚ�Ø�Ý�28U	Ú�Ö=Õ�� Ýx��Ø�Ö��9� Ù+Ú�Ôq×^Û.� ,�ÝUÈ �«Â�ÂmMONPV®L?Å�'ÊH[NPXOHp¿=É � ��� �mÈ

���=È �1È'Q«V®X�Æ	K�L�ÂÐI�È � K�\UMONPM�È{Ñ�¾+V®XO¾xMOL�½�L�V�L?ÅËSP\UMO¾mMWK�X¨À�H[G'K�¾xMOV�\UN«V�L¡\UH[K�XZ\UV®À�V�SUN���� ½+K�\UÀ�K�½�HÄd[V®X�Å
XOH[dpSUMOL�½�\UV®À�V�S�È���Ú+ÓUÚ�Û�×ËÜpÝe��Ø'ÖH�+<xÛ-Ú�Ø'Ú�, Úa<mÝK��X�ÝUÛDÕB,�ÝeÉ � ��� 
 È9F�V K�º�º�H�KT\�È

���xÈ�Þ�È � K�½®XOMWK�\UMOL�M�É5Ò�È1Ò{È1Þ ¸ L'Â~É · È � MW½�XOMWL?V?É�K�L�ÂvI�È � K�\UMONPM�È �¼\PSUM�Æ'd[MWK�X�Þ~M�]�H ��� Q«Hp» ' K[¿ÐSUV
Ï ¸ MWXWÂÄÑ�Â ¸ d�K�SUMOV�L'K�X�K�L�ÂÄF"G�Hp\eK�º�H ¸ SUMOd`ßRK�Á HpN[È'_gL Y`È+Þ5K�L�½�SUV®L�K�L'Â 	ÄÈ �mG?MWÁ V�G'KT\eKmÉ�H�Â?M�SUV�\UN[É
3"ÔPÚ�ÜeÕUÕUÖ�×�ØxÙ�Ý{Ú�5`�8ÔeÛ�× �9Üp×����\O¨× 5�Õ1T5É?º'K�½®H[N � ����f � ���xÉ~Y"K�Á�À?\UMWÂ?½�H®É � ��É � ��� 
 È � _gF � \UH[NPN[È

� 
 È �1È � Hp\UÍxMWL?NJK�L�ÂÊß�È1Ò«K[¿=H[N[ÈJ_DL�dp\UH[Á HpLxSeK�X¨K�d � ¸ MONPMOSUMOV�L	V�]"d[V�Á º�XOHp¹ÐÀ�H[G�K�¾mMOV ¸ \ ¸ NPMOL�½±NaSP\ ¸ dpÅ
S ¸ \UH[Â¡H[¾®V®X ¸ SUMOV®L~È _gL/3�ÔaÚ�ÜeÕeÕPÖ�×^ØxÙ�Ý±Ú�5�Û.��Õ��eØ�ÛDÕqÔeØ���Û�×�Ú�Ø����+��Ú�Ø�5[ÕqÔUÕqØ�ÜeÕ±Ú�Øw�8ÔqÛ�× �9Üp×�������ÕB<xÔ����
��ÕqÛ��9Ú�Ô���Ýe��Ø'Ö u ÕqØ1ÕqÛ�×ËÜx�9� Ù+Ú�Ôq×�Û.�M,�ÝDi E	�TÈ �xº?\UMOL�½�Hp\PÅ_k)Hq\UXsK�½?É � ����
 È9F�V K�º�º�H�KT\�È

� �xÈ�Þ�È?b8H[½®V�XWMOL~É�ß�Èbk9K�XWXOV�\PSUMW½®K�\eKxÉ1K�L�Â � È�
1K�Lm]�V�\UXWMOL~È · ÀxÃaHpdpS`K�L'Â �mº'KTSUMWK�X~b`H[ºm\UH[NPH[L=SeK�SUMOV�L�N¼MOL
IRHpSUV ¸ \ � \UV®À?XWHpÁ N8À=¿�Y9G?MWdeÍxN[È��8Ø�×�,H����
`Õ
������×ËÚ�ÔeÉ � � � � f �xÉ � ��� �?È

� � È � È�b8H[NPL�MOdeÍ�È � ¸ X�SUMWÞ5V®½�V ��� �=S ¸ Âm¿�V�]9Y9G?MWXWÂx\UH[L¡K�L'ÂvY9V�L�d ¸ \P\UH[L=S � \UV®½�\eK�Á Á MOL�½mÈ � K�NaSUHp\
SUG�HpNPMWN[É � _aF«É � � � �mÈ

���xÈ � È?b`H[NPL?MOdqÍ�È�Þ�Ñ)ß · É�Þ~V®½�V?É�K�L'Â�Þ5M�]�H®È)_gL<Y`È�Þ5K�L�½�SUV®L~É�H�ÂmM�SUV�\�ÉV�8ÔeÛ�× �)Üp×�����O¨× 5�ÕqÉ � �{É � � � � È
�«Â?Â?MONPV®LmÅ�'
H[NPXOHp¿=È

� � È � È �mMOº?º�Hp\�É � È)ß«V=H[Í+H�É�I�È � K�L?½®H®É ��È �xSeK ¸ #1Hp\�É�Ñ�È �?K�L�deG�H:N�É�K�L'Â � È�F�V�Á�K�NPNPMOL�M�È�F"G?H
!ZM�\UH���¿ � K�dqG?MOL�H � · L�XOMOL�H«Ñ�¾+V�X�»�K�\UH�È�_gLq3�ÔaÚ�ÜqÕUÕPÖ�×�Ø=Ù�Ý{Ú�5+��Q(Q)Q7*�Ú�<xÔqÛ.�]�eØ�ÛDÕqÔeØ���Û�×�Ú�Ø����&��Ú�Øbt
5�ÕqÔPÕqØ�ÜeÕ�Ú�ØqQ���Ú�� <xÛ�×ËÚ�Ø\��ÔBX^��Ú�,9A\<xÛ_��Û�×ËÚ�Ø?É'Q`%?É � ��� 
 È�_gÑ)Ñ�Ñ � \UH[NPN[È

� �=È{Y`È�F"G�MOL ¸ NaÅDÏ9XWK�L?d®È��8Ø�×�,H���V��A>��Û�×����&��ÚUÙ�Ø�×^Û�×ËÚ�Ø�È&'ÊV�\UXWÂ �mdpMWHpLxSUM�Æ�d®É �xMOL�½+K�º�V�\UH®É � ��� �xÈ
���xÈ��{È'F"G�V�Á º�NPV®L~È8Ñ�¾®V®XO¾xMWL?½�H[XOH[dpSP\UV®L?MOd{\UV�À�V�SRdpV®L=SP\UV®XOXOHp\UN«SUG�K�S`Hp¹mº�XOV®M�S`G'K�\eÂx»�KT\UH{\UH[NPV ¸ \Ud[HpN[È

_gL^!9È � V�\eK�L~É ��È � V�\UHpL�V?É8%?È %?È � Hp\UHpXWVmÉ5K�L'Â � È5Y9G'KT\UV®L~É1H�Â?M�SUV�\UN[ÉP�¼Ö��a��Ø'ÜqÕqÝ�×�Ø��8ÔeÛ�× �)Üp×����
O�× 5�Õ�2�3"ÔPÚ�ÜeÕUÕUÖ�×�ØxÙ�Ý¡Ú�5D0 LOÔPÖ�Q�<xÔaÚBA?Õ���Øp��Ú�Ø�5�ÕqÔPÕqØ�ÜeÕ	Ú�ØS�8ÔeÛ�× �)Üp×����gO�× 5�ÕqÉ�Ò`H[MWÂ?H[XOÀ�Hp\U½mÉ � ��� �=È
�mºm\UMOL�½®Hq\PÅ k�Hp\UXWK�½mÈ

� �mÈ{ß�Èak9K�XOXWV�\PSUMO½+K�\eK«K�L'Â � È�
~K�L?]�V�\UXOMWL~È � V�NPM�SUMWV�L Þ5H[K�\UL�MOL?½«MOL Y9G?MWdeÍxN[Èb
«Õ
������×�Ú�Ô����@3�ÔaÚ�ÜeÕeÕPÖ�×^ØxÙ�ÝUÉ
� � � ���TfM� �=É � � ���mÈ

� �=ÈKk�Èbk ¸ d[MOd{K�L'ÂÐÒ{È'Ò�È�Þ ¸ L�Â~È �mHpXO]sÅDÑ�¾+V�XO¾mMOL?½ �¼\PSUN4s · \U½®K�L?MWNPÁ N`¾+Hp\UN ¸ N`!ZHpSUMONPG?H[N[ÈeU^<@��Õ�� X
t�
`<mØ=Ù@��Ôe×���Ø��xÚ�<xÔqØ\���ZÚ 5`U¡Ú�Ö=ÕqÔqØD�8ÔeÛ�É � � � � � � f 
�� É � ����
 È

���xÈ���ÈMm9K�V�K�L�Â�F«È?Ò«MO½ ¸ dqG?MËÈ � \UV�Á MWNPHpN¼K�L'Â�Y9G'K�XWXOH[L?½®H[N8V�]ZÑ�¾®V®XO¾®K�À�XOHRÒ«K�\eÂm»"K�\UH®È�_DLD3"ÔPÚ�ÜeÕUÕPÖ�t
×�Ø=Ù�Ý Ú�5e*)×�ÔeÝUÛ9�eØ�ÛDÕqÔeØ���Û�×�Ú�Ø����+��Ú�Ø�5[ÕqÔUÕqØ�ÜeÕ�Ú�Ø/Q���Ú�� �a�+Ó:�WÕ��bX�ÝUÛDÕB,�Ý�285qÔaÚ�, 
¼×ËÚ��OÚUÙ�XÐÛ-Ú�
K��ÔPÖ�t
�)��ÔUÕqÉ?Ò«HpMsÂmH[XOÀ�Hp\U½?É � ��� �mÈ �mº?\UMOL?½®Hp\PÅ_k�Hp\UXWK�½?È


