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�C�����g�%���Q�����Q���(�������C�(���v�Q�U���S�������Q�<���v�Y�����P ��3�(�g�%���j�

oMpaq�s�tvu¡w	yr¢r£Hp:¤ � ¤
� yT|¥srq�¦§¦   sru©¨Tq�|¥ª«u©¬ n~}6�T�a�

� {r¦§¬«u � w	ª¥¬CuxªCw6s�q\ � u§q�s®¬Y¯�q � prw6sruxª¥¯±°IyT|Q²ruxªg¬³|¥u m {a¬«uxsr´�²µw�¬¶w�°I|«yT¯±y6srq�ª¥q�sr²aq�|·¬«y¸¯W{r¦§¬«ux¹r¦§q
|¥q � q�u§¨6q�|¥ª�¤ � w	s n w	¹r¹r¦xu � w	¬«uxyTsaªYsrq�q\²�wf|«q\¦xu¡w m ¦xqv¯W{r¦§¬«u � w	ª¥¬(ª¥q�|¥¨ju � q�º�pru � p,uxª�sry6¬�¹r|¥y1¨3u§²rq�²
m®n ¬³prq�q¼»au§ª¥¬«uxsr´ � £½¯¾{r¦©¬³u � w6ª¥¬ ¹r|«y	¬³y � yT¦]¤¿£Q|¥y1¨3u§²ruxsa´�ª«{ � p'w�ª«q\|¥¨ju � q�yTs�w�¦¡w	|«´Tq,ª � w	¦xq
|¥q�Àk{ru§|«q�ª�qÁ � uxq\sk¬Nw6¦§´TyT|«u©¬³pr¯�ª·°Iy6|(q�|«|¥yT|(|«q � y1¨Tq\| n ¤
� pru§ª·²auxª«ª¥q�|g¬¶w	¬«uxyTs�¹r|«q\ª«q\sk¬«ª(w�|³w6sr²ayT¯�u§Â�q\²�|¥q�¦xuxw m ¦§qY¯¾{r¦©¬³u � w6ª¥¬Q¹a|«y6¬«y � yT¦ � w6¦§¦xq\² ���N� £

º�pau � pÃpµw6ª�²rq\¯�yTsaª¥¬³|«w m ¦ n w � pauxq\¨6q�²hª«qÁ¨Tq�|«w6¦Q´Tyjy3²�¹r|¥yT¹7q�|¥¬«uxq\ª�¤ � paq�¹a|«y6¬«y � yT¦�q\¦xux¯�uxsrw	¬³q\ª
¯�q�ª¥ª³w6´6q¾ux¯�¹r¦xy6ª«uxy6s m®n ²au§ÄE{rª«u§sr´ ¬³paq¾|«q\ª«¹7yTsrª«u m ux¦§u§¬ n y6°Qq\|«|¥yT|v|«q � y1¨Tq\| n w	¯�yTsa´�w6¦x¦U¯�q�¯�Å
m q�|¥ª�uxsd¬«prq�´T|¥yT{r¹�w6sr²?u§¯�¹a|«y1¨Tq\ª¾¬³prqb|¥y m {rªg¬³srq\ª«ªfy6°�¬³paq�ª n ª¥¬«q�¯Æw6´Tw6uxsrªg¬¾¹r|¥y � q�ª¥ªf°[w	ux¦©Å
{a|«q�ª\¤ � ¬�¹a|«y1¨jux²rq\ª�´Ty3yj²�¦§y � w6¦·|¥q � y/¨6q�| n�mkn ² n sµw6¯�u � w6¦x¦ n yT|«´®w	sruxÂ\uxsr´,¯�q\¯ m q\|«ª¾u§s®¬³yÃw6s
q\|«|¥yT|�|«q � y1¨Tq�| n pauxq�|«w6| � p n w �\� yT|¥²ruxsa´f¬«y�¬«prq�u§|�´Tq�yT´6|³w6¹rpau � ¦xy � w	¬«uxyTsaª�¤ � ¬�yT¹a¬³u§¯�u§Â�q\ª m {aÄEq�|
¯�w6sµw	´Tq�¯�q�s®¬A¬«pr|«yT{a´Tp�w6sfuxsrsry1¨	w	¬«u§¨Tq·¬�º%y	Å^¹rpµw6ª¥q m {aÄEq�|«u§sr´Çw6¦x´6yT|«u©¬³pr¯�¬³prw	¬HqÁ»3¹r¦§u � u§¬³¦ n w	²3Å
²a|«q�ª¥ª«q\ªÇ¬«prq�¨6w	|«u¡w	s � q\ª�uxs�²rq\¦xu§¨6q�| n ¦¡w�¬³q�s � n °Iy6|�¦¡w6|¥´Tq¾¯¾{r¦©¬³u � w6ªg¬v´T|¥yT{r¹rª\¤ � prq�w6¦x´6yT|«u©¬³pr¯
|¥q�²r{ � q�ª m {aÄMq\|v|«q\Àk{rux|¥q�¯�q�s®¬³ª m®n w6²µw6¹3¬³u§¨6q�¦ n w	¦x¦xy � w�¬³uxsa´ m {aÄMq\|vª«¹rw � qW¬«yb¯�q�ª«ª«w6´Tq\ª�¯�yTªg¬
saq�q�²aq�²�uxs~¬³prqWª n ª¥¬«q�¯Èw	sr² m®n ª«¹r|¥qÉw6²ru§sr´ ¬«prqW¦§y®w6²Py	° m {aÄEq�|¥uxsr´�w	¯�yTsa´ w6¦§¦�¯�q\¯ m q\|«ª�uxs
¬«prqW´6|«yT{r¹M¤ � prq¾Ê6q n u§²rqÉwfy6° ����� £>uxª�¬³y {aª«qW|«w6sr²ry6¯�u§ÂÉw	¬«uxyTs~w6ª�w�¹7y1º%q\|¥°I{r¦U¬³q � pasruxÀk{rq



¬«y�w � pruxqÁ¨TqÇprux´6p~|¥y m {rªg¬³srq\ª«ª�w6sr²~q\ � u§q�s � n uxs�|«q\¦xuxw m ¦xq�¯¾{r¦©¬³u � w6ª¥¬ � yT¯�¯¾{rsru � w	¬«uxyTsaª�¤
� prq ���N� £$¹a|«y6¬«y � yT¦Mº·yT|«Êkª�º·q�¦§¦:º�u§¬«pruxs�¬³paqÇq¼»3uxª¥¬«uxsr´ � £�¯¾{a¦§¬³u � w6ªg¬(°I|³w6¯�q\º·yT|¥Ê�w6sr²

²ay3q\ª(sry6¬�|«q\Àk{rux|¥q�w6²r²ru©¬³uxy6sµw6¦7ª«{r¹r¹7yT|g¬(°I|«yT¯½srq\¬�º·yT|¥Ê�|«yT{a¬«q�|¥ª�¤ � y6¬«p�w6sµw6¦ n ª¥uxª�w6sa²�qÁ»3¹Eq\|gÅ
u§¯�q\s®¬¶w6¦:|¥q�ª¥{r¦§¬«ª�ª¥pry1º�¬³prw	¬(¬³prq�¹7q�|g°IyT|«¯�w6s � qÇ¹7q�srw6¦§¬ n ²r{rq�¬³yf|³w6sa²ryT¯�uxÂÉw�¬³uxy6sbuxª�¦xy1º�w6sr²

� w6s m q�¬³{asrq�²,w ��� yT|«²auxsr´�¬³y�w6¹a¹r¦xu � w	¬«uxyTsb|¥q�Àk{ru§|«q�¯�q�s®¬«ª�¤



Ë¾Ì1ÍbÎ�ÏbÐbÑWÒ~Ì/ÓWÐ�Ô�Õ<Ö~×�ØfÓWÒ

oMpaq�s,tNu¡w6y�º%w6ª m yT|¥s,u§s � q\uÚÙ¥u§sr´r¢µ£Uq�yT¹r¦§q6ÛÜª � q�¹r{ m ¦xu � y6° � pru§sµwa¤ � q¸|¥q � q�u§¨6q�²,pruxª � ¤ � ¤Ýuxs
� y6¯�¹r{3¬³q�| � � uxq�s � qW°I|¥yT¯Þ¬³prq¸£Sq\Êkuxsr´   sru§¨6q�|¥ª«u§¬ n u§s�z6{r¦ nÃ�1ßTßTà ¤ � s~¬³prqÇ°[w6¦x¦<y	°A¬³pµw�¬ n qÉw6|
paq�q\sk¬«q�|¥q�²�¬«prq�£QpM¤ � ¤<¹r|¥yT´T|«w6¯áu§s � yT¯�¹r{a¬«q�| � � uxq�s � q�w	¬ � yT|«saq�¦x¦   sru§¨6q�|¥ª«u§¬ n ¤ � qfº%w6ª
wÉº%w6|«²aq�²�w	s � ¤ � ¤Ýu§s � w nÃ�1ßTßTß w6sa²,´T|«w6²r{µw�¬³q�²�º�u§¬«p~w�£Hp:¤ � ¤µuxs,zTw6sk{µw	| n~}6�6�a� ¤

uxuxu



� yf¯ n ¹µw6|¥q�s®¬³ª

u©¨



ÐbÓWÖPâÃÍÇãäÔQ×�åPÎ�æ�×�âPØ�Õ

� w6¯ç´T|«w	¬³qÁ°I{r¦U¬«y�¯ n w6²a¨juxª¥yT|�¢Mè�q\srsrqÁ¬³ph£S¤ � ux|¥¯ w6sM¢7°IyT|�pruxªN´T{rux²rw6s � q	¢Mq\s � yT{a|³w6´Tq\¯�q\s®¬É¢
w	sr²?ª«{r¹a¹EyT|g¬�²r{r|¥uxsr´,¯ n q�s®¬³u§|«qb´T|«w6²r{µw�¬³q ªg¬³{r² n ¤ � qbu§s®¬³|«yj²r{ � q�²�¯�q u§s®¬³yP¬«prq�w6|¥qÉwPy6°
|¥q�¦§u¡w m ¦§q�¯¾{r¦§¬«u � w6ª¥¬·w6sr² ¹r|«y1¨jux²rq\²b¯�w6s n ¨	w6¦§{µw m ¦§q � yT¯�¯�q\s®¬³ªCyTsb¯ n |«q\ª«q�w6| � p:¤·z6yTª¥q�¹rp � ¤
� w6¦x¹7q�|¥s�w6sr²Po n ´T¯¾{rs®¬�za¤ � wTw6ª�w6|¥qv¬³prq�y6¬«prq�|Y¬�º·y�¯�q�¯ m q\|«ª(uxs�¯ n � y6¯�¯�u§¬¥¬³q�q	¤ � ºYw6s®¬
¬«y�¬³pµw6saÊ ¬³prq\¯Þ°IyT|Y¬³paq�ux|(qÁÄMy6|¥¬³ª�w6sa²~Êku§sr²rsrq\ª«ª�¤
� º·yT|«Ê	q�²$º�u©¬³p � y mrm q�|g¬ ¨	w6s � q\srq�ª¥ª«q�yTs�¨6w	|«uxy6{rª�¹a|«y m ¦§q�¯�ª w	sr²�º�uxª¥p�¬«y�qÁ»3¹r|¥q�ª«ª

¯ n ´T|«w	¬³u©¬³{r²rqv¬«yfprux¯½°IyT|(¯ w	s n uxsrª¥ux´Tp®¬«°I{a¦M²ru§ª � {aª«ª«u§yTsrª\¤ � w6|«Ê � w n ²aq�s,º·yT|¥Ê6q�²~º�u§¬«p~¯�q
²a{r|«u§sr´P¯ n q�w6|«¦ nhn qÉw6|¥ª�w	¬ � yT|«saq�¦x¦   sau§¨Tq\|«ª¥u§¬ n ¢S°I|«yT¯éº�pryT¯ � ´®w6u§srq�²h¨	w6¦x{µw m ¦xqfqÁ»3¹7q�|¥u©Å
q\s � q\ª�yTs�pry1ºê¬«y�²ry�|«q\ª«qÉw	| � p:¤ � º%w6s®¬�¬³yb¬«pµw6srÊ,prux¯ë°IyT|vpru§ªvÊksry1º�¦xq\²r´Tqfw6sr²Ã¹µw�¬³uxq\s � q	¤
è�q\s � u§|«¯�w6s~w6sr² � w6|«Ê � w n ²aq�s�w6|¥qWw	¯�yTsa´f¬«prq � y	Å�w6{a¬³payT|«ª�y6°S¬³prq � ux¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬
¹a|«y6¬«y � yT¦:²rq\ª � |¥u m q�²~uxs � pµw6¹3¬³q�|�ì�y6°U¬³prq�²ru§ª«ª«q\|¥¬³w	¬³u§yTs:¤
� pru§ª�|¥q�ª¥qÉw6| � p±ºYw6ª�ª«{r¹a¹EyT|g¬³q\²±uxsí¹µw6|g¬ m®n �v� £ �vî6���v��� {rsa²rq�|�´T|³w6s®¬�sk{r¯ m q�|

� ì �TàT�®} Å ßTß Å � Å �Tï ì } w6sa² �v�3� {rsr²aq�|v´T|«w6s®¬Nsk{r¯ m q\| �H��� ßTð Å � ì	ñ ð6� ¤ � s n y6¹ruxsru§yTsrª\¢Ýòrsr²3Å
u§sr´Tª\¢	yT|U|«q � yT¯�¯�q�sr²µw�¬³uxy6srª�¹r|«q\ª«q�s®¬«q�²fuxs�¬³pru§ªS²auxª«ª¥q�|g¬¶w	¬«uxyTs¸w6|«q·¯ n y1º�s�w6sr²¸²ryNsay6¬�|¥q\óµq � ¬
¬«prq�y6 � uxw6¦M¨juxqÁº�ª�y	°S¬«prq�°I{rsr²ru§sr´�w6´Tq�s � uxq\ª�¤

¨



ØYÐ�Ë�ÔQ×ÞÍ�ôõÓfÍ�â,Ø¸×�â,ØfÕ

ö Ì\÷Eø1ù/ú<ûUüSý6ø1þ[ú7÷ ö

ÿ Ï������aø��jû�ãêúÝù�� 	
} ¤ � � ux|¥¬«{µw6¦Eª n s � pr|¥yTs n ¹r|¥y6¬³y � y6¦xª ¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à
} ¤ } � � w6¦¡w m ¦xq � q�¦§u¡w m ¦xq � {r¦§¬«u � w	ª¥¬�£H|«y6¬«y � yT¦ ¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 

} ¤ ì � |«q\qÁÅ m w6ª«q\² � q�¦xuxw m ¦§q � {r¦©¬³u � w6ªg¬�£Q|¥y6¬³y � y6¦xªY¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�

} ¤ ìa¤ � � q\¦xuxw m ¦xq � {r¦©¬³u � w6ª¥¬ � |³w	srª«¹7yT|¥¬�£H|«y	¬³y � yT¦ ¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�
} ¤ ìa¤ } � yT´	Å � w6ª«q\² � q � q�u©¨Tq�|�Å � q�¦§u¡w m ¦§q � {r¦©¬³u � w6ªg¬�£Q|¥y6¬³y � y6¦>¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ � ì
} ¤ ìa¤ ì � |¥q�q¼Å m w6ª¥q�² � {r¦§¬«u � w6ª¥¬ � |³w6saª«¹7yT|¥¬�£H|«y	¬³y � yT¦�¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ � ñ
} ¤ ìa¤Üñ � y � w6¦ � |«yT{r¹ � yTs � q�¹3¬�¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1à

} ¤Üñ � yT{a¬«q�|gÅ�w6ª«ª¥uxªg¬³q�² � q�¦xuxw m ¦§q � {r¦©¬³u � w6ªg¬W¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ � 

} ¤Üñr¤ � � ux´Tp®¬¥Å.º%q\ux´Tp®¬ � {a¦§¬³u � w6ªg¬ � q\|¥¨ju � q~¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ � 

} ¤Üñr¤ } � qÉw	| � p,£�w6|g¬ n ¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ }3�

� Ë�þ�dú<û����%æ¿ü��Iø1þ]ý����Áø ÿÝÿ
ìa¤ � � yTª«ª¥ux¹3Å m w6ª¥q�² � s®¬³u Å�q\sk¬«|«yT¹ n £H|¥y6¬³y � yT¦�¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ } ì
ìa¤ } � ¹a¬«ux¯�uxÂÉw�¬³uxy6s ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ }6à
ìa¤ ì � sµw6¦ n ª¥uxªí¤¸¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ }Tð
ìa¤Üñ � »3¹Eq\|«u§¯�q\sk¬³w6¦ � q�ª¥{r¦§¬«ªP¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ì }
ìa¤ ï � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ì à

� ÏbÏbæ¿Ñ��AÐ#Ï��µ÷Uû�ú��dþ���jû�Ï����[þ�������~æíü�� ø/þ]ý����\øfÑ¸ù/úµø1ú<ýTú�� ���
ñr¤ � � n ªg¬³q�¯ � y3²rq\¦�w6sr² � ª¥ª«{r¯�¹a¬³u§yTsrª�¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ �
ñr¤ } � qÁ¬¶w6u§¦xª%y	°�¬³paq � ¦x´Ty6|«u§¬«pr¯ ¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ }
ñr¤ ì � yT{rsr² � |«u§¹ � u§¯�q � qÉw6ª¥{r|«q\¯�q\sk¬«ª�¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ à
ñr¤Üñ � ¹a¬«ux¯�uxÂÉw�¬³uxy6s ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ ß

ñr¤Üñr¤ � � q\²r{ � uxsr´ � q�Àk{rq�ªg¬ � |³w� � ¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ ß
ñr¤Üñr¤ } � q\²r{ � uxsr´ � q�¹µw6u§| � |«w	 � ¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï3�

ñr¤ ï £Uq�|¥°Iy6|«¯�w6s � q � sµw6¦ n ª¥uxª�¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï ì
ñr¤ ï ¤ � � ¯�¹a¦xyTª¥uxyTs � ¨TyTu§²µw6s � qWw	sr² � y m {rª¥¬«srq�ª¥ª�¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï ì

¨ju



ñr¤ ï ¤ } � q � y1¨Tq\| n � w	¬«q�s � n ¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï ì
ñr¤ ï ¤ ì � q\¹µw6u§| � {r¹r¦xu � w	¬«uxyTs ¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ïTð
ñr¤ ï ¤Üñ � y � w6¦xu©¬ n y6° � q � y1¨6q�| n ¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï 


ñr¤ à � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï 

� ô<úÝù�� �aø/þIú7÷�ú"!�Ø$#��P×vù/ù�úÝù�Ï��jýTú&%��kù�'�Ò,þ�kù(�rù�ý�#�' 	�)
ï ¤ � � yT|¥¯ w	¬«uxyTs y6° � y � w6¦ � q\´TuxyTsaª ¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ àa�
ï ¤ } � ª¥¬³w m ¦§uxª«pa¯�q\sk¬�y	°S¬«prq � uxq\|³w6| � p n ¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à®}
ï ¤ ì £H|«y6¹Eq\|¥¬³u§q�ª(y6°U¬³paq � ¦x´Ty6|«u§¬«pr¯ ¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ àTß
ï ¤Üñ � q�¦xw	¬³q\²+*�yT|¥Ê ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ð3�
ï ¤ ï � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ð ñ

	 Ë�ü-,.�kù�æ/�µ÷���0���� �j÷Eø ���
à ¤ � � ¹a¬«ux¯�uxÂ�u§sr´ � {aÄMq\| � w6sµw6´6q�¯�q�s®¬ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ð 


à ¤ � ¤ � � q�q�² m w � ÊTÅ m w	ª«q�² � pryT|g¬¥Å.¬³q�|¥¯ � {aÄEq�|¥uxsr´ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ð6ß
à ¤ � ¤ } � w	sr²ryT¯�uxÂ\q�² � yTsr´	Å.¬³q\|«¯ � {3ÄMq\|«uxsa´È¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
 �
à ¤ � ¤ ì � qÉw	| � p�°IyT| � {aÄEq�|«q\|«ª�¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
Tì
à ¤ � ¤Üñ � yT¯�¹µw6|«u§ª«yTsbº�u©¬³p,w � w6ª¥p3Å m w	ª«q�² � � prq\¯�qd¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
 à

à ¤ } � u§¯¾{r¦xw	¬³u§yTs � q�ª¥{r¦§¬«ª ¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
 ð
à ¤ ì � ux¯�u§¬³w	¬³u§yTs�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ßT�
à ¤Üñ � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ßa�

� Õ:þ1�Ãü���3ø/þ[ú7÷�Ï����Éü��Iø(� 2 �
ð ¤ � � q�ªg¬ � q\ª � |«ux¹3¬³uxy6sP¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ß®ï
ð ¤ } � y®w6² � w	¦¡w6s � q ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ßTß
ð ¤ ì � q � y/¨6q�| n � w�¬³q�s � n ¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1� ì
ð ¤Üñ � q�¹µw	ux| � {r¹a¦xu � w	¬³u§yTs ¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�®ï
ð ¤ ï � y � w6¦ � q � y1¨Tq�| n ¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�®ï
ð ¤ à � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T�1�

3 ×54768�jù�þ� �j÷Eø����CÏ����Éü��Iø(� öÝöjÿ

a¤ � � q�ªg¬ � q\ª � |«ux¹3¬³uxy6sP¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T� ñ
a¤ } � s®¬³q\|gÅ^|«q�´6uxyTs�¬³|«w	 � ¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T�/ï
a¤ ì � |«|¥yT|(|«q � y1¨Tq\| n ¦¡w�¬³q�s � n ¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T�/ð

a¤Üñ � {3ÄMq\| � q�Àk{ru§|«q\¯�q\sk¬«ª ¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/}T}

a¤ ï � yTs � ¦x{aª«uxy6s�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/} ñ

2 Ó¸ú7÷Sý��[ü��Éþ[ú7÷9�r÷Sû>ô�ü<ø/üUù(�PãêúÝù(� öjÿ 	
Ë�þ��:�]þIú"07ù(��6:#�' ö��<ö

¨juxu



ÔCÌ1Õ:ØäÍ�ô�ØYÐ�Ë�ÔQ×¸Õ

ð ¤ � � yTs3òµ´T{r|«w	¬³u§yTs�¹µw6|³w	¯�qÁ¬³q�|¥ªY°IyT| ���N� £ ¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ß®ï
ð ¤ } � uxsaÊ � pµw6|«w � ¬«q�|¥uxª¥¬«u � ª�u§s�¬³prq�òµ|¥ª¥¬�ª«qÁ¬�y	°�ª¥ux¯¾{r¦xw	¬³u§yTsrª ¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ß®ð
ð ¤ ì � uxsaÊ � pµw6|«w � ¬«q�|¥uxª¥¬«u � ª�u§s�¬³prq�ª«q � yTsa²,ª¥q\¬�y6°�ª¥ux¯¾{a¦¡w	¬«uxyTsrª�¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ß 


a¤ � £H|«y m w m u§¦xu§¬ n ¬«pµw	¬·w�|«q � q�u©¨Tq�|Q|¥q � q\u§¨6q�ª%sayÇ´6yTª«ª¥ux¹f¯�q\ª«ª«w6´Tq�uxs<; � yTsaª«q � {a¬³u©¨Tq

|¥yT{rsr²rª(°IyT|(²au§ÄEq�|«q\s®¬�´6|«yT{r¹�ª¥uxÂ�q\ª�¤'¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/}3�

¨3u§uxu



ÔCÌ1Õ:ØäÍ�ô�ôYÌ1Î+=�Ïb×¸Õ

} ¤ � £H|«y	¬³y � yT¦ � yT¯�¹7yTª«u©¬³uxy6s uxs � yT|«{aª�¤ � w � p�¯�u � |¥yT¹r|«y	¬³y � yT¦Ýpµw6ª(ªg¬¶w6sa²µw6|«²b¬«yT¹
w6sa² m y	¬«¬³y6¯ u§sk¬«q�|g°[w � q\ª�w6sr² � w6s m qbª¥¬³w � Ê6q\²�yTs�¬³yT¹?y6°�q�w � p?y6¬«prq�|¾¦§uxÊ	q
� q�´6y m ¦xy � Êjª\¤�¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 


} ¤ } � |«|¥yT|�|«q � y1¨Tq�| n pauxq�|«w6| � p n uxs ���,� £S¤ � prqP¯W{r¦§¬«u � w	ª¥¬f´T|¥yT{r¹�u§ª�²au§¨jux²rq\²
u§sk¬«y�¬³pr|¥q�q�¦xy � w6¦E|«q\´TuxyTsaªYº�u§¬³p~w � q�ª¥ux´Tsµw�¬³q�² � q � q�u§¨6q�|�uxs�q�w � pP|¥q�´Tu§yTs:¤ ¤Ç¤ �T�

} ¤ ì � w6u§¦x{r|¥q¸y6°·w � q\ª«ux´6sµw	¬³q\² � q � q\u§¨Tq\|�¤ � q � q�u©¨Tq\|«ª�uxs?>jÛÜª�|«q�´6uxyTs�say/ºêª¥º�u©¬ � p
¬«y�w	s~{a¹rª¥¬«|«qÉw	¯ � q�ª«u§´Tsµw	¬«q�² � q � q\u§¨6q�|.@<¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/}

} ¤Üñ � |«|¥yT|�|«q � y1¨Tq\| n uxs ���Y���N� uxª�¹a|«y1¨jux²rq\²�¬³pa|«yT{r´6p�w�¬�º·y	Å�¦§q\¨Tq\¦Hpruxq\|³w6| � p n
y6°�¦xy6´T´Tuxsa´�ª«q\|¥¨Tq\|«ªBAPw�¹r|¥ux¯�w6| n ¦xyT´T´6uxsr´,ª«q�|g¨Tq\|bw6sr²�w�ª«qÁ¬ y	°Nª¥q � y6sr²µw6| n
¦§yT´T´Tu§sr´¾ª«q\|¥¨6q�|«ª\¤±¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ � ñ

} ¤ ï � q�¹r¦§uxq\|Yw6ª¥ª«ux´6sr¯�q\s®¬Yuxs �U��� ¤ � ¨Tq\| n |¥yT{a¬³q\|Yuxsb¬«prqv¯¾{a¦§¬³u � w6ªg¬%¬«|«q�qNª«q�¦§q � ¬³ª
yTsaq�y6°Cu§¬³ª�²ay/º�saª¥¬³|¥qÉw6¯é¦§uxsrÊkª�w	ªv¬³prq�|¥q�¹r¦§uxq�|N¦xuxsaÊ7¤ � |«q\¹r¦xu§q�|vª¥q�|¥¨6q�ª¸w6ª�w
|¥q�¹r|¥q�ª«q\s®¬¶w	¬«u§¨Tq�°IyT|(¹7q�|g°IyT|«¯�uxsr´�q\|«|¥yT|(|«q � y1¨Tq\| n uxs�u§¬«ª(ª«{ m ¬³|«q\q6¤#¤Ç¤¸¤Ç¤¸¤Ç¤ �1ß

} ¤ à � |«|¥yT|�|«q � y1¨Tq\| n uxs �U��� ¤ � s~¬«prqÇ¦xq\° ¬�¢rq\¨6q�| n |¥q � q�u§¨6q�|�uxs�¬³paq¸¦§yTª«ª�ª«{ m ¬³|¥q�q
ª¥q�sr²rª�wb|¥q�Àk{rq\ª¥¬�¬³y�u©¬³ª�|«yT{a¬«q�|\¤ � sa¦ n yTsrq¾y6°H¬«prq�¯çuxª�°IyT|¥º%w6|«²aq�²�yT{a¬«ª«u§²rq
¬«prq�¦§yTª«ªCª«{ m ¬³|¥q�q�¬«yÇ¬«prq � ¦xyTª¥q�ªg¬%|¥q�¹r¦§uxq�| � w6¹µw m ¦§q�y6°<|«q\¹µw6u§|«uxsa´�¬«prq�¦xyTª¥ª�¤ � s
¬«prqY|«u§´Tp®¬É¢6¬«pruxªS|«q\¹r¦xu§q�|�ª¥q�sr²aªQ¬«prqY|¥q�Àk{rq�ªg¬³q\²�¯�q�ª¥ª³w6´TqY¬«yN¬³paqY¬³{r|¥sruxsr´N¹EyTu§s®¬
|¥yT{a¬³q\|�¢aº�pau � p,¬«prq�s~¯¾{r¦©¬³u � w6ªg¬³ª%¬«prq�¯�q\ª«ª³w	´Tq�¬³y�¬³prq�¦§yTª«ª�ª«{ m ¬³|¥q�q6¤#¤Ç¤¸¤Ç¤ }6�

ìa¤ � � |«|¥yT|�|«q � y1¨Tq�| n u§s � ux¯�y3²µw	¦ � {r¦©¬³u � w6ª¥¬�¤ � q\¯ m q\|«ª�uxs~¬³prqÇ´T|«y6{r¹P¹7q�|¥uxyj²ru©Å
� w6¦x¦ n qÁ» � pµw6sa´Tqvpru§ª¥¬³y6| n y6°<|¥q � q�u§¨6q�²�¯�q�ª¥ª³w6´Tq\ª�¤C*�prq\sD>�|«q � q�u©¨Tq�ª%¯�q\ª«ª³w	´Tq
pru§ª¥¬«yT| n °I|¥yT¯E@:¢ju©¬Q²ruxª � y1¨Tq\|«ªC¬³pµw	¬Cu©¬Q¯�u§ª«ª«q\²f¯�q\ª«ª³w	´Tq } w6sa² prq\s � q�ª«yT¦§u � u§¬³ª
w�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�°I|«yT¯F@<¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ }Tï

ìa¤ } � {r¯ m q�|Hy6°Mª«{rª � q�¹3¬³u m ¦xq�¹r|«y � q\ª«ª¥q�ª·¨6q�|¥ª«{rª·sj{a¯ m q\|Qy6°M´6yTª«ª¥ux¹�|«yT{rsa²rªHº�prq�s
¬«prqWu§sru§¬«u¡w6¦<¯¾{a¦§¬³u � w6ªg¬�°[w6ux¦§ªHG ¬³yT¹"I�w6sr²Pº�paq�s�u§¬N|«q�w � prq�ª ßT��J y6°Q¹r|¥y � q�ª«ª¥q�ªG m y6¬¥¬³yT¯KIÁ¤ � y	¬³p�|¥{rsrª�w6ª¥ª«{r¯�q �1�6�T� ¹r|¥y � q�ª¥ª«q�ª\¤ � prqbª � w6¦§q�ªWy	°(¬³prq ¬�º·y
òµ´6{r|«q\ª�w	|«q�²ru§ÄEq�|¥q�s®¬É¤<¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ì �

ìa¤ ì � prq ¹r|«y m w m ux¦§u§¬ n °Iy6|¾w � yT|«|¥q � ¬¾¹r|«y � q\ª«ªW¬«y�|«q � q�u©¨Tq�wP¯�q�ª¥ª³w6´6q uxs�wP¹µw6|�Å
¬«u � {a¦¡w6|v|¥yT{rsr²Ã°IyT|�´T|¥yT{r¹rª�y	°%¨	w6|«u§yT{rª�ª¥uxÂ�q\ª�¤ � ª¥ª«{r¯�q�¬³pµw�¬Ç¬«prqfuxsru©¬³uxw6¦ � £
¯¾{a¦§¬³u � w6ªg¬Y°[w6u§¦xª�¤µ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ì }

u »



ìa¤Üñ � ÄEq � ¬«u§¨6q�srq\ª«ª�y6°Q|¥yT{rsr²�|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs,¦xux¯�u§¬�y6sP¬³pr|¥yT{r´Tpa¹r{a¬�w�¬vprq�w6¦§¬«p n
¯�q�¯ m q�|¥ª�¤é¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ì6ñ

ìa¤ ï � ÄEq � ¬«u§¨6q�srq\ª«ª�y	°r¯¾{r¦©¬³u � w6ªg¬�|«q � y1¨Tq�| n °IyT| � yT|¥|«q\¦¡w	¬«q�² � yT¯�¯¾{rsru � w	¬«uxyTsv°[w	ux¦x{a|«q�ª\¤�ì ï

ñr¤ � £Uq�|¥°Iy6|«¯�w6s � qW¹Eq\sµw6¦§¬ n uxs�w ¬«|«q\qÁÅ m w6ª«q\²�¹r|¥y6¬³y � y6¦Sº�prq\sÃ¬«prq�¹7yTª«u©¬³uxy6s�y6°Cw
|¥q�¹µw6u§|(ª«q\|¥¨Tq\|�u§ª(ª«{ m yT¹a¬«ux¯�w6¦.¤3¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ �

ñr¤ } � y � w6¦:|¥q�´Tu§yTsrª(u§s,w�pru§q�|«w6| � pru � w6¦Mª¥¬³|¥{ � ¬«{r|«qf¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ }
ñr¤ ì � |«|¥yT|(|«q � y1¨Tq\| n uxs ���N� £ ¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ ï
ñr¤Üñ � |«|¥yT|(|«q � y1¨Tq\| n uxs~w�¯¾{r¦©¬³u Å�¦xqÁ¨Tq\¦Mpru§q�|³w	| � p n ¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ ð
ñr¤ ï � yT{rsr²~¬³|¥ux¹�¬³u§¯�q�¯�qÉw6ª¥{r|«q\¯�q\sk¬�¬³y�w�|¥q�¯�y6¬³q�¯�q�¯ m q�|\¤:@<ÛÜª �S�(� ¬³y�>fuxªLA

MONQPRM:PTS ¤�¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ñ�

ñr¤ à � ¹a¬«ux¯�uxÂÉw�¬³uxy6s�°IyT|(|¥q�²r{ � uxsr´f|¥q�Àk{rq�ªg¬N¬«|³w	 � ¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ïT}
ñr¤ ð � prqC¹r|¥y m w m u§¦xu©¬ n °IyT|Uw�¯�q�¯ m q\|�¬«y�|¥q � q�u§¨6qYw�|«q\¹µw6ux|�u§sWw�¹µw6|¥¬«u � {r¦¡w6|<|¥q�Àk{rq\ª¥¬

°IyT|fw�|¥q�´Tu§yTs�y6°vì � ¯�q�¯ m q�|¥ª�¢Qº�u§¬«p�y6srq�¯�q\¯ m q\|fpryT¦x²auxsr´�¬«prq�¯�q\ª«ª³w	´Tq
u§sru§¬«u¡w6¦§¦ n ¤�¤¸¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ï ñ

ñr¤U
 � yT|:¦xw6|«´6qA|«q\´TuxyTsaª�¢É¬³paqCsk{r¯ m q\|<y6°j|«q�¯�y6¬«qH|«q�Àk{rq\ª¥¬«ªSª¥q�s®¬�º�prq�s¸w6¦x¦	|«q � q�u©¨Tq\|«ª
¯�uxª¥ª«q�²�wP¯�q\ª«ª«w6´Tq�w6¹a¹r|«yÉ»3ux¯�w	¬³q\¦ n °Iy6¦x¦xy1º�ª¸w�£SyTu§ª«ª¥yTs�²ru§ª¥¬³|¥u m {3¬³uxy6s�º�u§¬«p
¹µw	|³w6¯�q\¬«q�|WV<¤ � prq¸¹a|«y m w m ux¦§u§¬ n ¬³pµw�¬X;b|¥q�¯�y6¬³q�|¥q�Àk{rq�ªg¬³ªNw6|«q�ª«q\s®¬�u§ªWY[Z�\ \B]^B_ ¤ ï6àñr¤ ß � yT|C¦¡w6|¥´TqN|¥q�´Tu§yTsrª\¢j¬«prqv¹r|¥y m w m u§¦xu©¬ n ¬³pµw	¬%sry¾|¥q�¯�y6¬³q�|«q�Àk{rq\ª¥¬�u§ª%ª«q\s®¬(º�prq�s
w6¦§¦M|¥q � q\u§¨6q�|«ª�¯�uxª«ª¥q�²,w�¯�q\ª«ª³w	´Tq�²rq � |«qÉw	ª«q�ª�qÁ»3¹7yTsrq�s®¬«u¡w6¦§¦ n º�u§¬³p`V<¤ ¤Ç¤¸¤Ç¤ ï6à

ï ¤ � � yT|¥¯ w	¬%y6°A´6¦xy m w	¦Mª«q\ª«ª¥uxyTs~¯�q\ª«ª«w6´Tq6¤�¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à ì
ï ¤ } � »aw6¯�¹r¦xq�y6°W{r¹rªg¬³|«q�w6¯�srq�ª¥ª,¬³q\ª¥¬�¤ � s'¬«pruxª � w6ª«q	¢vº%q�pµwÉ¨Tq � yT¹-G>(acb(ITd

� yT¹�Ge@7acb(ICw6sa² � yT¹�Gf@-ag>hIid � yT¹�Ge@7acb(IÁ¤ � q�s � qX>¸u§ªYw6s {r¹rª¥¬«|«q�w6¯ ¯�q�¯ m q\|
y6°�@<¤±¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à ñ

ï ¤ ì � sry6¬³paq�|�q¼»aw6¯�¹a¦xqíy6°�{r¹rªg¬³|«q�w6¯�srq�ª¥ª�¬³q\ª¥¬É¤ � sá¬³pauxª � w6ª¥q6¢?º%q�pµwÉ¨Tq
� yT¹�G>(acb(IHd � y6¹�Ge@-ajb�I m {3¬ � y6¹�Ge@-ak>�Iml � yT¹�Ge@7acb(IÁ¤ � q�s � q�>�uxª�npo�q�w6s
{r¹aª¥¬³|¥qÉw6¯ ¯�q\¯ m q\|(y6°�@<¤�¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à®ï

ï ¤Üñ � q\¯ m q�|p@fª¥q�¦xq � ¬«ªHwvª«qÁ¬Hy6° � ¦§yTª«q\ª¥¬Q{r¹aª¥¬³|¥qÉw6¯í¯�q�¯ m q�|¥ª�¬³y m qYu§s¾u§¬«ªA¹µw6|¥q�s®¬
|¥q�´Tu§yTs:¤ � paqÃw6¦x´Ty6|«u§¬«pr¯ |¥q�Àk{rux|¥q�ªb¬«pµw	¬m@:Û ªb²auxª¥¬³w6s � qP°I|«yT¯ ¬³paqP°[w6|¥¬«prq�ªg¬
¯�q�¯ m q�|�u§s�¬«prqÇ|«q�´6uxyTs~uxª�w	¬�¯�yTª¥¬srépryT¹rª�¯�y6|«qv¬³prw6sPu©¬³ª�²ruxªg¬¶w6s � q�°I|«yT¯
¬«prq � ¦xyTª¥q�ªg¬b¯�q�¯ m q�|\¤tr � y6sk¬«|«yT¦§ª�¬«prq~²rq�´T|¥q�q,y6°�prqÁ¬³q�|¥yT´Tq\srq�u©¬ n u§s�¬«prq
¹µw	|«q�s®¬�|«q\´Tuxy6s:¤,¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ àTà

ï ¤ ï � s�qÁ»aw6¯�¹r¦xqY|¥{rs�y6°Ý¬³paq�w6¦x´Ty6|«u§¬«pr¯�¬³y � pry3y6ª«qY¬³paq(¹µw6|«q\s®¬Q|«q�´6uxyTsW°Iy6|A¯�q\¯fÅ
m q�|C@�¤�¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ à 


ï ¤ à � yT|¥¯ w	¬«uxyTsfy6°�q\|«|¥yT|%|¥q � y1¨6q�| n pruxq\|³w6| � p n u§s ���N� £U¤ � prqN¹µw6|«q\s®¬Y|«q\´Tuxy6sby6°
w�|«q � q�u©¨Tq�|Nuxs~|«q�´6uxyTs,ñ ¯�w n � yTs®¬¶w6u§s�w�¯�u©»j¬«{r|«qÇy6°H|¥q � q\u§¨6q�|«ª�°I|«yT¯ |¥q�´Tu§yTs
} w6sr²~|«q � q\u§¨Tq\|«ª�°I|«yT¯ |«q\´TuxyTs~ìa¤í¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ð6�

»



à ¤ � � yT|:¦xw6|«´6qH|«q�´6uxyTsrª\¢1¬³prqQsk{r¯ m q�|<y6°3¦xy6sr´	Å^¬«q�|¥¯ m {aÄEq�|¥q�|¥ª�°Iy6|�w6s¸u§²r¦xq�¯�q\ª«ª³w	´Tq
w6¹a¹r|«yÉ»3ux¯�w	¬³q\¦ n °IyT¦x¦§y1º�ª(wf£SyTu§ª«ª«y6s,²ru§ª¥¬«|«u m {a¬³u§yTsbº�u§¬«p~¹rw6|³w6¯�q\¬«q�|vuf¤ ¤¸¤Ç¤ 
 }

à ¤ } � yT|Q¦¡w	|«´Tq(|¥q�´Tu§yTsrª�¢®¬«prqN¹r|¥y m w m ux¦xu©¬ n ¬«pµw	¬·sryW¯�q�¯ m q\| m {aÄMq\|«ª·w6s u§²r¦xq�¯�q�ª�Å
ª«w6´Tq�²rq � |«q�w6ª«q\ª�q¼»a¹7yTsrq\s®¬³u¡w	¦x¦ n º�u§¬«pwuf¤á¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
Tì

à ¤ ì � q�w6| � p�°IyT| m {3ÄMq\|«q�|¥ª�u§s~wf¦§y � w6¦:|¥q�´Tu§yTs�¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
 à
à ¤Üñ � ÄEq � ¬«u§¨6q�srq\ª«ª%y	°M°Iq�q\² m w � ÊTÅ m w6ª«q\² m {aÄEq�|¥uxsr´a¤ � prqvxrÅ�w�»3uxªQu§ªCu§sf¦xyT´®w	|«u§¬«pr¯�u �

ª � w6¦§q6¤ � paq%òµ´T{r|¥qYuxsa²ru � w	¬³q\ªS¬³prw	¬�¬«prqYw6¯�yT{rs®¬�y6° m {aÄEq�|¥uxsr´N¬«ux¯�q·²aq � |¥qÉw6ª¥q�ª
w6ªY¬«prq�uxsru©¬³uxw6¦ � £�¯¾{r¦§¬«u � w6ª¥¬(prw6ª�|«qÉw � prq�²,¯�yT|¥q�¯�q\¯ m q�|«ª\¤A¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
�


à ¤ ï � yT¯�¹µw6|¥uxª¥yTs m q\¬�º·q�q\s�¬³prq�sk{r¯ m q�|¸y6°Y¯�q�¯ m q�|¥ªÇº�pau � p�pµwÉ¨6q |«q � q\u§¨Tq\²?w
¯�q�ª¥ª³w6´Tq%w6sr²Ç¬³prqYsk{r¯ m q\|�y6°µ¯�q�¯ m q\|«ª�º�pru � p m {aÄMq\|S¬«prq%¯�q�ª¥ª³w6´Tq%w6ª�q\|«|¥yT|
|¥q � y1¨6q�| n ¹a|«y � q�q\²rª�¤ � paq�òr´T{r|«q�u§sr²ru � w	¬³q\ª�¬³prw	¬H¬³prq�sk{r¯ m q�|Hy	°Mª¥pryT|¥¬gÅ^¬«q�|«¯
m {3ÄMq\|«q�|¥ª·²aq � ¦§uxsrq\ªH|³w6¹aux²r¦ n º�prq\s w6s�y1¨Tq\|¥º�prq\¦x¯�uxsr´�¯�w/Ù¥yT|«u©¬ n y	°M¯�q�¯ m q�|¥ª
pµwÉ¨6q¸|¥q � q\u§¨6q�²,¬«prq�¯�q\ª«ª«w6´Tq6¤�¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ 
 ß

à ¤ à � q�w6| � p�¬³u§¯�q�²aq � |¥qÉw6ª¥q�ª�w6ª(¬³prq�sk{r¯ m q�|�y6° m {aÄEq�|¥q�|¥ª�u§s � |¥qÉw6ª¥q�ª�¤h¤Ç¤¸¤Ç¤¸¤Ç¤ ßT�
à ¤ ð � q�w6| � p�¬³u§¯�q�w	ªY¬³prq�ª«u§Â�q�y6°U¬³prq�|¥q�´Tu§yTs�uxs � |«qÉw	ª«q�ª\¤�¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ßa�

ð ¤ � � yT¹7yT¦xyT´ n {rª¥q�²,uxs�¬³prq�òµ|¥ª¥¬�ª«qÁ¬�y6°�ª¥ux¯¾{a¦¡w	¬«uxyTsrª ¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ ßTà
ð ¤ } � yT¯�¹µw6|¥uxª¥yTs�y6°3|«q�Àk{rq\ª¥¬U¬³|«w	 � |«q � q�u©¨Tq�² m®n w(|«q�¹rw6ux|<ª¥q�|¥¨6q�|Uuxs ����� £Pº�u§¬«p

¬«pµw	¬A|¥q � q�u§¨6q�² m®n ¬«prq%º·yT|«ªg¬¥Å � w6ª¥qY¯�q\¯ m q�|�u§s ���N� £�º�prq\s�¬³prqY´6|«yT{r¹Wª«uxÂ\q
u§s � |¥qÉw6ª¥q�ª�¤ ¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�T�

ð ¤ ì � yT¯�¹µw6|¥uxª¥yTs�y6°N|¥q�¹µw	ux|¾¬³|«w	 � ª¥q�s®¬ mkn w�|¥q�¹µw6u§|fª«q�|g¨Tq\|�u§s ����� £�º�u§¬«p
¬«pµw	¬¾ª¥q�s®¬ m®n ¬«prq º·yT|«ªg¬¥Å � w6ª«q�¯�q�¯ m q�|¸uxs ����� £¿º�paq�s?¬³prq ´T|«yT{a¹?ª«uxÂ\q
u§s � |¥qÉw6ª¥q�ª�¤ ¤Ç¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�a�

ð ¤Üñ � yT¯�¹µw6|¥uxª¥yTsby6°U|«q\¹µw6u§|%¬³|«w	 � ª«q\sk¬�¬«yfw¾¦xyTª¥ª n |¥q � q�u§¨6q�| m®n w¾|¥q�¹µw6u§|%ª¥q�|¥¨6q�|
u§s ���N� £�º�u©¬³p�¬³prw	¬�ª«q�s®¬ m®n ¬³prq�º·yT|«ªg¬¥Å � w6ª¥q¸¯�q�¯ m q�|(u§s ����� £U¤�¤Ç¤¸¤Ç¤ �1�®}

ð ¤ ï � |«|¥yT|(|«q � y1¨Tq\| n ¦¡w�¬³q�s � n ¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1� ñ
ð ¤ à � q�¹µw	ux|Y²r{a¹r¦xu � w	¬«uxyTs ¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�Tà
ð ¤ ð � |³w6²aqÁÅ�y	Ä m q\¬�º·q�q�s�|«q � y1¨Tq\| n ¦xw	¬³q\s � n w6sr²�|«q\¹µw6u§|A²r{r¹r¦§u � w	¬³u§yTs¸°IyT|�²ru§ÄEq�|¥q�s®¬

¨	w6¦§{rq�ª(y6°CV<¤È¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�®ð
ð ¤U
 � { m yT¹3¬³ux¯�w6¦Ý¹7yTª«u©¬³uxy6sby6°Uw¾|«q\¹µw6u§|Yª«q\|¥¨Tq\|LAH¬³paq�ª«q�|g¨Tq\|�u§ªY¹r¦xw � q\²�w	¬%¬«prq�¦xqÁ° ¬

m |«w6s � p�y6°�¬«prqv¯¾{r¦©¬³u � w6ªg¬·¬«|«q�qNuxsbu©¬³ª%|¥q�´Tu§yTsb|«w	¬³prq\|%¬³prw6s m q\uxsr´ � yTsrsaq � ¬«q�²
¬«yf¬«prq�|«yjy6¬É¤ ¤¸¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1� 


ð ¤ ß ����� £�prw6ªY¹7y3yT|·¦xy � w6¦§u§¬ n u§sbq�|¥|«yT|%|«q � y1¨Tq�| n º�prq\s�¬«prq�|«q\¹µw6u§|%ª«q\|¥¨6q�|«ª�w6|¥q
¹r¦xw � q\²?w	¬Wª«{ m yT¹a¬«ux¯�w6¦H¹Ey6ª«u§¬«uxyTsaª�¤ � s � yTs®¬³|«w6ª¥¬�¢QwP¦xy � w	¦H¯�q\ª«ª³w	´Tqb¦xy6ª«ªWu§s
���N� £�uxª�w6¦©ºYw n ª�|«q � y1¨Tq\|«q�²P¦xy � w6¦§¦ n ¤Ý¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �1�Tß


a¤ � � yT¯�¹µw6|¥uxª¥yTs�y6°rq\|«|«y6| � yTs®¬³|¥yT¦®¬³|³w� � yTsÇº�ux²rqCw6|¥qÉw�¦xu§srÊkª m q\¬�º·q�q\s � u§¯�yj²µw6¦
� {a¦§¬³u � w6ªg¬�w6sr² ���N� £�uxs�w�´T|¥yT{r¹�y6°�ì � ¯�q�¯ m q�|¥ª(ª«¹r|¥qÉw6²�qÁ¨Tq�sa¦ n u§s�¬�º·y
¦§y � w6¦M|¥q�´Tu§yTsrª�¤Æ¤Ç¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T�1à

»3u




a¤ } � yT¯�¹µw6|¥uxª¥yTs�y6°rq\|«|«y6| � yTs®¬³|¥yT¦®¬³|³w� � yTsÇº�ux²rqCw6|¥qÉw�¦xu§srÊkª m q\¬�º·q�q\s � u§¯�yj²µw6¦
� {a¦§¬³u � w6ªg¬�w6sr² ����� £�º�prq\s,¬³paq¸´T|¥yT{r¹,ª«uxÂ\q�uxs � |«qÉw	ª«q�ª�°I|«yT¯y
�¯�q�¯ m q�|¥ª
¬«y�ì � ¯�q�¯ m q\|«ª�¤K¤Ç¤Ç¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �T�1à


a¤ ì � yT¯�¹µw6|¥uxª¥yTs�y	°:q�|¥|«yT|·|«q � y1¨Tq\| n ¦¡w	¬«q�s � nfm qÁ¬�º%q\q�s � ux¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬·w6sr²
���N� £�u§s�w¾¦xy � w6¦Ew6|«q�w¾srq\¬�º·yT|¥Ê7¤ � prq�´T|¥yT{r¹ � yTsrª«u§ª¥¬«ª(y6°UyTsrqvª¥q�sr²rq\|�w6sr²
yTsaqÇ|¥q � q�u§¨6q�|\¤ � paq¸ª � w6¦§q�ª�yTs�¬³prqzxrÅ�w�»3uxª�y6°U¬³prq�¬�º·y�òµ´6{r|«q\ª�w	|«q�²ru§ÄEq�|¥q�s®¬É¤ �T� 



a¤Üñ � yT¯�¹µw6|¥uxª¥yTs�y	°:q�|¥|«yT|·|«q � y1¨Tq\| n ¦¡w	¬«q�s � nfm qÁ¬�º%q\q�s � ux¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬·w6sr²
���N� £�u§sbwÇ´T|«yT{a¹by6°�ì � ¯�q\¯ m q�|«ª\¤ � prqNª � w6¦§q�ªYy6s�¬³paq5xrÅ�w�»3u§ª·y6°M¬³prqN¬�º·y
òµ´6{r|«q\ª�w	|«q�²ru§ÄEq�|¥q�s®¬É¤<¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤�¤Ç¤¸¤Ç¤Ç¤¸¤Ç¤¸¤Ç¤Ç¤¸¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/}6�


a¤ ï � yT¯�¹µw6|¥uxª¥yTs�y6° m {3ÄMq\|�|¥q�Àk{rux|¥q�¯�q�s®¬³ª m q\¬�º·q�q�s � ux¯�y3²rw6¦ � {r¦©¬³u � w6ªg¬�w6sr²
���N� £�uxs�wf´T|«y6{r¹�y6°Aì � ¯�q�¯ m q\|«ª�uxs�wf¦xy � w6¦Mw6|«q�w�srq\¬�º·yT|«ÊÝ¤(¤�¤Ç¤¸¤Ç¤¸¤Ç¤ �/}T}
a¤ à � yT¯�¹µw6|¥uxª¥yTs�y6°Sq�|«|¥yT|�|«q � y1¨Tq\| n ¦¡w	¬«q�s � n º�u©¬³p�¬�º%y m {aÄEq�|¥uxsr´fª � paq�¯�q�ª�¤ ¤Ç¤ �/}Tï

»3uxu



{ | }�~������ �

�?� � �R��� � �9���:� �

� {r¦§¬«u � w	ª¥¬CuxªCw6s�q\ � u§q�s®¬Y¯�q � prw6sruxª¥¯±°IyT|Q²ruxªg¬³|¥u m {a¬«uxsr´�²µw�¬¶w�°I|«yT¯±y6srq�ª¥q�sr²aq�|·¬«y¸¯W{r¦§¬«ux¹r¦§q
|¥q � q�u§¨6q�|¥ª�¤ � srªg¬³qÉw	²�y	°Ýª«q�sa²ruxsr´�wvª¥q�¹µw	|³w	¬«q � yT¹ n y6°7wv¯�q\ª«ª«w6´Tq%¬«y�qÉw � pfuxsa²ru§¨jux²a{µw6¦k|«q � q�u©¨Tq\|�¢
¬«prqfª«q\sr²rq�|¸ª«q\sr²rªWy6sr¦ n yTsrq � yT¹ n y6°C¬³prq�¯�q�ª«ª«w6´Tq�¬³y,w�¯¾{r¦§¬«u � w6ª¥¬�´6|«yT{r¹M¤ � s n |¥q � q�u§¨6q�|
u§s®¬³q�|¥q�ªg¬³q�²Kuxs>|¥q � q�u§¨ju§sr´?¬³prq�²µw�¬¶w � w6sdÙ¥yTu§s$¬³prq�¯W{r¦§¬«u � w	ª¥¬�´T|¥yT{r¹:¤ � prq � £ ¯¾{r¦©¬³u � w6ªg¬
¹a|«y6¬«y � yT¦�� ��� ß6�[� ² n sµw6¯�u � w	¦x¦ n q�ªg¬¶w m ¦§uxª¥prq�ª�w�¯W{r¦§¬«u � w	ª¥¬�¬³|¥q�q�°I|«yT¯Þ¬«prq¸ª¥q�sr²aq�|�¬«y�¬«prq¸ª¥q\¬
y	°A|«q � q\u§¨Tq\|«ª\¤ � prqÇ²rq�¦§u§¨6q�| n ª¥q�|g¨3u � qÇ¹r|«y1¨jux²aq�² mkn � £$¯W{r¦§¬«u � w	ª¥¬(u§ª�{asr|«q\¦xu¡w m ¦xq[AA¬³prq\|«q�uxª�sry
´6{µw6|³w	sk¬«q�qW¬«pµw	¬�wb¯W{r¦§¬«u � w	ª¥¬�¯�q\ª«ª³w	´Tq � w6s�|¥qÉw � phw6¦§¦S|¥q � q�u§¨6q�|¥ª�uxs�wb´T|¥yT{r¹:¤ � shw6²a²ru§¬«uxyTs:¢
saq�u§¬«prq�|�¬³paqWª«q\sr²rq\|vsryT|�w6s n |«q � q�u©¨Tq�|�pµw6ª�¯�q\¯ m q�|«ª¥prux¹,Êksry1º�¦xq�²a´Tq¾w m yT{a¬�¬³paqW¯¾{r¦©¬³u � w6ªg¬
´6|«yT{r¹M¤ � w6s n w6¹r¹r¦§u � w	¬³u§yTsrª�¢·pry1º%qÁ¨Tq\|�¢Nsaq�q�²�w�|«q�¦§u¡w m ¦xq�¯¾{r¦©¬³u � w6ª¥¬�ª¥q�|¥¨ju � q6¤ � »aw6¯�¹r¦§q�ª
u§s � ¦§{r²rq�²ru§ª¥¬«|«u m {a¬³q\²'ª n ªg¬³q\¯ ¯�w6sµw	´Tq�¯�q�s®¬É¢ � yT¦§¦¡w m yT|«w	¬³u©¨Tq � yT¯�¹a{a¬³u§sr´r¢�²ruxªg¬³|«u m {a¬«uxyTs>y6°
ª¥y6° ¬�º%w6|«q	¢rw6sr² ²ruxªg¬³|«u m {a¬«q�² u§s®¬³q�|«w � ¬«u§¨6qNª«u§¯¾{r¦xw	¬³u§yTswG �v�g� I¼¤a£H|«y1¨jux²auxsr´Çª«{ � p~wÇª«q�|g¨ju � qNyTsbw
¦xw6|«´6qvª � w6¦xq�|«q\Àk{rux|¥q�ª�q\ � u§q�s®¬Nw6¦x´Ty6|«u§¬«pr¯�ª·°IyT|(q\|«|«y6|(|«q � y1¨Tq�| n ¤
� srq � pµw	¦x¦xq\sr´Tq¸uxsP¬«prq¾²rq\ª«ux´6s�y6°·w6s�q\ � uxq�s®¬�q\|«|«y6|gÅ�|¥q � y/¨6q�| n w6¦§´TyT|«u©¬³pr¯ u§ªH���5����o�����o�n

�h� o��� � np�j Á¤ � ª º�u©¬³p�w6s n |«q�¦§u¡w m ¦xq~¯¾{r¦§¬«u � w6ª¥¬�¹r|«y	¬³y � yT¦]¢(ª«yT¯�q�¯�q�¯ m q�|¥ªbsrq�q\²>¬³yd¬³w6Ê6q

�



}

|¥q�ª¥¹EyTsaª«u m ux¦xu©¬ n °IyT|A²rqÁ¬³q � ¬³u§sr´�¯�q\ª«ª«w6´Tq(¦xy6ª«ªHw6sa²�¹7q�|g°IyT|«¯�uxsa´N|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs:¤S£Q{3¬«¬³u§sr´v¬³pauxª
|¥q�ª¥¹EyTsaª«u m ux¦xu©¬ n q�s®¬«ux|«q\¦ n yTs�¬³prqvª¥q�sr²aq�|Y¦§qÉw6²rªQ¬³y¸¬³prq�º%q\¦x¦©Å^Êksry1º�s?���5����o�����o�n�¹r|«y m ¦xq�¯¡AS¬«prq
ªg¬³yT|¥¯�y6° � �j¢��:y6|�n � �j¢��E°I|«y6¯�w(¦¡w6|¥´TqHª«qÁ¬�y	°a|¥q � q\u§¨6q�|«ª � w	s¸y1¨Tq\|¥óµy1º?¬«prqQª«q�sa²rq�|\Û ª m {aÄEq�|Uw6sr²
� yTsr´Tq\ª¥¬v¬«prqWsaq\¬�º·yT|«Ê,srqÉw6|Nu§¬É¤ � yTsrª¥q�Àk{rq\sk¬«¦ n ¢<ª«yT¯�qW|¥q�¦xuxw m ¦§qÇ¯W{r¦§¬«u � w	ª¥¬�¹r|«y	¬³y � yT¦§ªNw6²ayT¹a¬
w�|¥q � q\u§¨6q�|gÅ m w6ª¥q�²$|¥q�¦xuxw m u§¦xu§¬ n ¯�yj²rq�¦Yu§s�º�pru � p�w�|«q � q�u©¨Tq�|�uxª�|¥q�ª¥¹EyTsaª«u m ¦xqb°IyT|�u©¬³ª � y6|«|«q � ¬
|¥q � q�¹a¬«uxyTsby	°�²µw	¬¶w3¤ � º·q�¦§¦©Å�Êksry1º�s�q¼»rw	¯�¹r¦§q�u§ª·¬«prq � � w6¦¡w m ¦xq � q\¦xuxw m ¦xq � {a¦§¬³u � w6ªg¬%¹a|«y6¬«y � yT¦
G �a��� ID� � z �`£ ß®ï�� ¤ � s �a�N� ¢�º�prq�s�w�¯�q�¯ m q�|¸²rq\¬«q � ¬«ª�w�¯�q\ª«ª³w	´Tq�¦xyTª¥ª�¢Qu§¬W¯¾{r¦©¬³u � w6ª¥¬«ª
w�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs,|«q\Àj{aq�ª¥¬�¬«y ¬³paq¾´T|«y6{r¹:¤ � s n ¯�q�¯ m q�|�pryT¦x²auxsr´�w � y6¹ n y6°H¬³paqW¯�q�ª«ª«w6´Tq

� w6s$¯¾{a¦§¬³u � w6ªg¬�wd|«q\¹r¦ n ¤ � |³w6sa²ryT¯�uxÂ�q\² m w � Ê®Å^y6Ä�w6¦x´Ty6|«u§¬«pr¯ u§ª�q\¯�¹r¦§y n q�²�¬³y�ª¥{r¹r¹r|¥q�ª«ª
²a{r¹r¦xu � w	¬«q�|«q�Àk{rq\ª¥¬«ª�w6sr²P|¥q�¹r¦§uxq\ª�¤ � yT|¥qW|¥q � q\s®¬³¦ n ¢ � yT|gºYw6|¥² � |«|¥yT| � yT|«|¥q � ¬«uxyTsRG �A�C� I�pµw6ª
m q�q\s$¹r|¥yT¹Ey6ª«q�²�uxs�ª¥q\¨6q�|³w	¦N|«q\¦xuxw m ¦xq�¯¾{a¦§¬³u � w6ªg¬�¹r|«y6¬«y � yT¦xª�w6ª w6s�qÁ � uxq\s®¬b¬³q � prsruxÀk{rq~°IyT|
¹a|«y1¨jux²ru§sr´�q\|«|¥yT|�|«q � y1¨Tq�| n y	°µ{rs � yT|«|¥q�¦¡w�¬³q�²Ç¦xy6ª«ªUuxsÇ¦¡w6|¥´TqQ¯¾{r¦§¬«u � w6ª¥¬�´T|¥yT{r¹rª¤� � � � ßT� ¢ � u§Â ß®ð ¢
���%� ß 
 � ¤ � s?¬«prq�ª¥q~¹a|«y6¬«y � yT¦xª\¢A¬³prq�ª¥q�sr²rq\|�¬³w6Ê6q\ª<;d¹µw � Ê6qÁ¬³ªf°I|«yT¯ ¬³prq�w	¹r¹r¦xu � w	¬«uxyTsdw6sr²
´6q�srq\|³w	¬«q�ª¦¥�q\s � yj²rq�²�¹µw � Ê6q\¬«ª(uxsbª¥{ � p,w¸ºYw n ¬³pµw	¬(w6s n ª¥{ m ª«qÁ¬�y6°�;�q�s � yj²rq�²�¹µw � Ê	q\¬«ª�w	|«q
ª¥{a � u§q�s®¬Y¬³y¸|«q � yTsrªg¬³|¥{ � ¬(¬«prqNyT|¥ux´Tu§sµw6¦r¹rw � Ê6qÁ¬³ª�¤ � prq�w	²a¨	w6s®¬¶w6´Tq�y6°:¬«pruxª%w6¹r¹r|¥y®w � pbu§ªC¬«pµw	¬
w,|«q � q�u©¨Tq�| � w6s�|¥q � y/¨6q�|¾°I|¥yT¯#{r¹d¬³y`¥ P ;�¹µw � Ê	q\¬f¦xy6ª«ª«q\ªWº�u§¬«pryT{a¬Ç¬³paqbsrq�q\²�¬³y�w	ª«Ê�°IyT|
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª\¤
� sry6¬³paq�| � pµw6¦§¦xq�sa´Tqvuxs�¬«prq�²rq�ª¥ux´Ts~y6°Uq�|¥|«yT| � yTs®¬³|¥yT¦�w6¦x´6yT|«u©¬³pr¯�ª·u§ª(pry1º�¬«y � yTsaòrsrqÇ¬«prq

u§¯�¹rw � ¬Qy6°:wÇ¯�q�ª¥ª³w6´6q�¦§yTª«ªH¬³y�¬³paq�|¥q�´Tu§yTsfº�prq�|¥q�¬«prq�¦§yTª«ªQpµw	ª·y ��� {r|«|¥q�²:¤ � pru§ªQuxªQq�ª¥¹Eq � u¡w	¦x¦ n
u§¯�¹7yT|g¬¶w6s®¬Mº�paq�s¸¬«prqQ´T|«y6{r¹�uxª<¦¡w	|«´Tq	¤ � »3¹7q�|«u§¯�q\s®¬¶w6¦T²rw	¬¶w � y6¦x¦xq � ¬«q�²�y1¨Tq�|<¬«prq �P� yTsrqQª¥pry1º
¬«pµw	¬�w¾¦xw6|«´6qv¹Eq\| � q�s®¬¶w6´6q�y6°U¹µw � Ê6qÁ¬³ª�w6|«qN¦xyTªg¬ m®n w	¬(¦§qÉw6ªg¬(yTsrq�|¥q � q�u§¨6q�|�uxs ¦¡w6|¥´Tqv¯¾{r¦©¬³u � w6ªg¬
´6|«yT{r¹aª§� � è � ßTà ¢ � w	s ß®ð�� ¤ � °H|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs,|¥q�Àk{rq\ª¥¬³ª�w	sr²P|¥q�¹r¦§uxq�ª�w6|¥q¸¯¾{a¦§¬³u � w6ªg¬�¬³y�¬«prq
q\s®¬³ux|¥q�´T|«y6{r¹:¢r¬³paqÇsaq\¬�º·yT|«Êbº�u§¦x¦ m qvóµyjy3²aq�²�º�u§¬«p~q\|«|¥yT| � yTs®¬«|«yT¦<¯�q�ª¥ª³w6´Tq\ª�w6sr²,wf|¥q � q�u§¨6q�|
º�u§¦x¦j|«q � q�u©¨Tq(¯¾{a¦§¬³u§¹r¦xq � yT¹ruxq\ªAy6°µ¬«prq(ª³w6¯�qY¯�q�ª¥ª³w6´Tq	¤ � prq(y6|«ux´6uxsµw6¦ �a��� ¹r|¥y6¬³y � yT¦j¹r|¥y/¨ju§²rq�ª



ì

sayb¦xy � w6¦U|«q � y1¨Tq\| n ¢�w6¦§¬«pryT{r´Tp,|«q � q�s®¬«¦ n ª«yT¯�q¾¹r|¥yT¹Ey6ª³w6¦§ªNpµwÉ¨Tq m q\q�s�¯�w6²rq¸¬«y�¦xy � w6¦§uxÂ\q�¬«prq
ª � yT¹7q�y6°Sq�|«|¥yT|�|«q � y1¨Tq\| n � ���C� o ß 
 � ¤
� yT|�¯¾{r¦©¬³u � w6ªg¬Kw6¹r¹r¦§u � w�¬³uxy6srª$º�u§¬«päyTsa¦ n yTsaqêª¥q�sr²rq\|�¢?ª¥q\¨Tq\|³w6¦Ã¬³|¥q�q¼Å m w6ª¥q�²È¹a|«y6¬«y	Å

� yT¦xª,pµwÉ¨Tq m q�q\s�¹r|«y6¹EyTª¥q�²¿w6ªPw6s�qÁ � uxq\sk¬PºYw n ¬«y$wÉ¨Ty6ux²�¯�q�ª¥ª³w6´Tqdux¯�¹r¦xyTª¥uxyTsKw6sa²�¬³y
¹a|«y1¨jux²rq�´6y3yj² ¦§y � w6¦�|«q � y1¨Tq�| n ¤ � »aw6¯�¹a¦xq�ª�uxs � ¦x{r²aq'¬³paq � q\¦xuxw m ¦xq � {a¦§¬³u � w6ªg¬ � |³w6saªgÅ
¹7yT|g¬ £H|«y6¬«y � yT¦/G �N�~� £ �Ú£ �a��� ß®ð[� IÁ¢�¬³prq � yT´�Å � w6ª¥q�² � q � q�u§¨6q�|�Å � q�¦xuxw m ¦§q � {a¦§¬³u � w6ªg¬
£H|¥y6¬³y � yT¦?G ���Y���N� � �N�r� ß®ï[� IÁ¢�w6sa²�¬³prq � |«q\qÁÅ m w6ª«q\² � {r¦§¬«u � w6ª¥¬ � |«w6srª«¹7yT|g¬�£H|«y6¬«y � yT¦
G ���,� £/� �Ç�Ç� ß®ï�� I¼¤ � s�¬«prq�ª¥q�¹r|«y	¬³y � yT¦§ª�¢a|¥q � q�u§¨6q�|¥ª�w6|«q�´T|¥yT{r¹7q�²�u§sk¬«y¾¦xy � w	¦E|¥q�´Tu§yTsrª m w	ª«q�²
y6sÃ¬«prq�u§|v´Tq\yT´T|³w	¹rpru � ¹r|«yÉ»3ux¯�u§¬ n ¤ � |¥q�¹µw6u§|vª«q\|¥¨6q�|Çuxª�ª«q\¦xq � ¬³q\²ÃuxsÃqÉw � pÃ|¥q�´Tu§yTsÃw6sr²Ã¯�w6²rq
|¥q�ª¥¹EyTsaª«u m ¦xq¸°Iy6|N¹7q�|¥°Iy6|«¯�uxsr´�q�|¥|«yT|�|«q � y1¨Tq�| n °IyT|Nw6¦x¦�|«q � q\u§¨Tq\|«ª�u§s,¬³prw	¬�|«q\´Tuxy6s:¤ � q � w	{rª«qfw
¯�q�ª¥ª³w6´6q¾¦xyTª¥ª � w	s m q¾|¥q�¹µw	ux|«q\² m®n wb|«q\´Tuxy6sµw6¦�|«q\¹µw6ux|Nª«q�|g¨Tq\|�|³w	¬«prq�|N¬«pµw6s m®n ¬«prq¾ª¥q�sr²rq\|�¢
¬«pruxª(ª � prq�¯�qÇ|«q�²a{ � q\ª�|¥q � y1¨6q�| n ¦xw	¬³q\s � n w	sr²PwÉ¨6yTux²rª�¯�q�ª¥ª³w6´Tq�u§¯�¹r¦§yTª«u§yTsbw�¬(¬³prq�ª«q\sr²rq\|�¤
� °�w�|«q � q\u§¨Tq\|Cº%w6s®¬³ªC¬³yÇ¹Eq\|¥°IyT|¥¯ q�|¥|«yT|Q|«q � y1¨Tq\| n °IyT|Hy6¬«prq�|C|«q � q�u©¨Tq\|«ª�¢3u§¬Qsrq\q�²rªC¬³y m {aÄEq�|

|¥q � q�u§¨6q�²�¯�q�ª«ª«w6´Tq\ªW°IyT|¾w � q�|g¬¶w6u§s�¹Eq\|«u§y3²�y6°(¬³u§¯�q	¤ � q�ª¥ux´Tsauxsr´Pw6s?q\ � u§q�s®¬ m {3ÄMq\|¾¯ w	s3Å
w	´Tq�¯�q�s®¬�w6¦§´TyT|«u©¬³pr¯#u§ª � pµw6¦x¦§q�sr´6uxsr´�u§s?¦¡w6|¥´Tq�¯¾{r¦©¬³u � w6ª¥¬W´T|«y6{r¹rª�º�prq�|¥q,sayh¯�q�¯ m q\|�pµw6ª

� yT¯�¹r¦xqÁ¬³q�´T|¥yT{r¹�¯�q\¯ m q�|«ª¥prux¹�u§sa°IyT|«¯�w	¬«uxyTs�w	sr²~¬«prq�²rq�¦§u§¨6q�| n ¦¡w	¬«q�s � n ¬³y�²ru©ÄMq\|«q�s®¬�¯�q�¯�Å
m q�|¥ª � yT{r¦§²�²ru§ÄEq�| m®n yT|¥²rq�|¥ª�y6°�¯�w6´Tsau§¬³{a²rq6¤ � {aÄMq\|�¯ w6srw6´Tq�¯�q�s®¬(ªg¬³|«w	¬³q\´Tuxq\ª�¨	w6| n º�u§²rq�¦ n
u§sWq¼»au§ª¥¬«uxsr´�¯¾{r¦§¬«u � w6ª¥¬S¹r|«y	¬³y � yT¦§ª�¤ � prq �a��� ¹r|¥y6¬³y � yT¦k¹r|¥y1¨3u§²rq�ª�sry m {aÄEq�|¥uxsr´Nw	¬�¬«prq·¬«|³w6saªgÅ
¹7yT|g¬W¦§q\¨Tq\¦.¤ � srª¥¬«qÉw6²?u©¬W|¥q�¦xu§q�ªÇyTsd¬«prqbw6¹a¹r¦xu � w	¬«uxyTs�¬³yP|«q�´6q�srq\|³w	¬«qb¯�q\ª«ª«w6´Tq�ªWu§°(srq � q\ª«ª³w	| n
m w6ª«q\²~y6s�¬«prq � yTs � q\¹a¬�y6° � ¹r¹a¦xu � w	¬³u§yTs � qÁ¨Tq�¦ � |«w6¯�u§sr´D� �%� ßT�[� ¤ � s�ª«yT¯�qN¬«|«q�q¼Å m w	ª«q�²~¹r|¥y	Å
¬«y � yT¦xª�¦§uxÊ6q ���,� £S¢Ewf|«q�¹rw6ux|�ª«q\|¥¨6q�| m {3ÄMq\|«ª�w6¦x¦<¯�q�ª¥ª³w6´Tq\ªNu©¬�pµw6ªN|¥q � q�u§¨6q�²�u§s~¬«prq � {r|¥|«q�s®¬
¯W{r¦§¬«u � w	ª¥¬Sª«q�ª¥ª«u§yTsfyTsfwvª«q � yTsr²rw6| n ª¥¬³y6|³w6´Tq	¤ � pru§ªHw6¦§¦xy1º�ªAwv|¥q � q\u§¨6q�|A¬³y�² n srw6¯�u � w6¦§¦ n Ù¥y6uxs�w
¯W{r¦§¬«u � w	ª¥¬Qª«q\ª«ª¥uxyTs w6sr²�ª¥¬³u§¦x¦r|¥q � q�u§¨6qvw6¦§¦r¯�q�ª«ª«w6´Tq\ª·ª¥q�s®¬Yu§s�¬«prq�ª«q�ª¥ª«u§yTs:¤ � y1º·q\¨6q�|�¢3°IyT|Q¦xyTsr´�Å
¦§u§¨6q�²bª¥q�ª«ª¥uxyTsaª�¢a¬«prq�w6¯�yT{rs®¬Yy6° m {aÄMq\|«u§sr´�w	¬YwW|«q\¹µw6ux|·ª«q\|¥¨Tq\| � yT{r¦§² m q � y6¯�qvu§¯�¹a|³w � ¬³u � w6¦x¦ n



ñ

¦xw6|«´6q6¤
� pru§ªQ²ruxª¥ª«q�|g¬¶w	¬«uxyTsf¹r|¥q�ª¥q�s®¬³ªCyT{r|Hº·yT|«Ê¾y	°M²rqÁ¨Tq\¦xyT¹ru§sr´ÇwÇ|«w6sr²ry6¯�u§Â�q�²�|¥q�¦§u¡w m ¦§qY¯¾{r¦©¬³u � w6ªg¬

¹a|«y6¬«y � yT¦ � w6¦x¦§q�² ����� £?uxs�w6s�qÁÄMy6|¥¬%¬«y�w6²r²a|«q�ª¥ªY¬³prq\ª«q � pµw	¦x¦xq\sr´Tq\ª�¤ � prq ���N� £�¹a|«y6¬«y � yT¦
prw6ª�²aq�¯�yTsrª¥¬«|³w m ¦ n w � pru§q\¨6q�²$ª¥q\¨Tq\|³w6¦�´Tyjy3²�¹r|«y6¹Eq\|¥¬³u§q�ª\¤ � ¬ q\¦xu§¯�u§sµw	¬³q\ª�¯�q\ª«ª«w6´Tq~ux¯�¹r¦xy	Å
ª¥uxyTs m®n ²ruxªg¬³|«u m {a¬«uxsr´~¬³prq�|¥q�ª«¹7yTsrª¥u m u§¦xu©¬ n y	°�q�|«|¥yT|�|«q � y1¨Tq\| n w	¯�yTsa´�w6¦x¦C|«q � q\u§¨Tq\|«ªfuxs�¬«prq
´6|«yT{r¹M¤ � ¬�¹r|«y1¨jux²aq�ª�´Tyjy3²�¦§y � w6¦�|¥q � y1¨6q�| nhm®n ² n sµw	¯�u � w6¦§¦ n yT|«´Tw6sruxÂ\uxsr´ |«q � q�u©¨Tq�|¥ª¸u§s®¬³y�w6s
q\|«|¥yT|�|«q � y1¨Tq�| n pauxq�|«w6| � p n w �\� yT|¥²ruxsa´f¬«y�¬«prq�u§|�´Tq�yT´6|³w6¹rpau � ¦xy � w	¬«uxyTsaª�¤ � ¬�yT¹a¬³u§¯�u§Â�q\ª m {aÄEq�|
¯�w6sµw	´Tq�¯�q�s®¬A¬«pr|«yT{a´Tp�w6sfuxsrsry1¨	w	¬«u§¨Tq·¬�º%y	Å^¹rpµw6ª¥q m {aÄEq�|«u§sr´Çw6¦x´6yT|«u©¬³pr¯�¬³prw	¬HqÁ»3¹r¦§u � u§¬³¦ n w	²3Å
²a|«q�ª¥ª«q\ªÇ¬«prq�¨6w	|«u¡w	s � q\ª�uxs�²rq\¦xu§¨6q�| n ¦¡w�¬³q�s � n °Iy6|�¦¡w6|¥´Tq¾¯¾{r¦©¬³u � w6ªg¬v´T|¥yT{r¹rª\¤ � prq�w6¦x´6yT|«u©¬³pr¯
|¥q�²r{ � q�ª m {aÄMq\|v|«q\Àk{rux|¥q�¯�q�s®¬³ª m®n w6²µw6¹3¬³u§¨6q�¦ n w	¦x¦xy � w�¬³uxsa´ m {aÄMq\|vª«¹rw � qW¬«yb¯�q�ª«ª«w6´Tq\ª�¯�yTªg¬
saq�q�²aq�²�uxs~¬³prqWª n ª¥¬«q�¯Èw	sr² m®n ª«¹r|¥qÉw6²ru§sr´ ¬«prqW¦§y®w6²Py	° m {aÄEq�|¥uxsr´�w	¯�yTsa´ w6¦§¦�¯�q\¯ m q\|«ª�uxs
¬«prqW´6|«yT{r¹M¤ � prq¾Ê6q n u§²rqÉwfy6° ����� £>uxª�¬³y {aª«qW|«w6sr²ry6¯�u§ÂÉw	¬«uxyTs~w6ª�w�¹7y1º%q\|¥°I{r¦U¬³q � pasruxÀk{rq
¬«y�w � pruxqÁ¨TqÇprux´6p~|¥y m {rªg¬³srq\ª«ª�w6sr²~q\ � u§q�s � n uxs�|«q\¦xuxw m ¦xq�¯¾{r¦©¬³u � w6ª¥¬ � yT¯�¯¾{rsru � w	¬«uxyTsaª�¤
� prqPª¥¬³|¥{ � ¬«{r|«qPy6°�¬³prq,²ruxª¥ª«q\|¥¬¶w�¬³uxy6s�uxª�w6ª °Iy6¦x¦xy1º�ª\¤t*�qPªg¬¶w6|g¬ º�u©¬³p$w	s$y1¨Tq�|g¨juxq\ºçy6°

|¥q�¦§u¡w m ¦§q¾¯¾{r¦©¬³u � w6ªg¬�¹r|«y	¬³y � yT¦§ª�uxs � pµw6¹a¬«q�| } ¤§*dq�ª¥¬«{r² n ¹r|¥q\¨juxyT{aªÇº·yT|«Ê�y6sh¨jux|g¬³{µw	¦Aª n s3Å
� pa|«yTs n ¹r|¥y6¬³y � yT¦§ª�¢j¬³prq�ª � w6¦¡w m ¦xqv|¥q�¦§u¡w m ¦§qv¯¾{r¦©¬³u � w6ªg¬Y¹r|¥y6¬³y � yT¦8G �a��� IÁ¢r¬«|«q\qÁÅ m w6ª«q\²,|¥q�¦xuxw m ¦§q
¯W{r¦§¬«u � w	ª¥¬·¹r|«y6¬«y � yT¦xª\¢aw	sr²�|«yT{3¬³q�|�Å�w6ª¥ª«u§ª¥¬³q\²�|«q\¦xu¡w m ¦xq�¯¾{r¦©¬³u � w6ªg¬%¹r|¥y6¬³y � y6¦xª�¤ � prqv¹r{r|¥¹Ey6ª«qvy6°
¬«prq�ª¥¬«{r² n u§ªv¬³y�u§²rq�s®¬³u©° n wbª¥q\¬Çy6°C¹r|«y m ¦xq\¯�ªvu§sÃqÁ»3uxªg¬³uxsa´�q�|«|¥yT|�|«q � y1¨Tq\| n w6¦§´TyT|¥u§¬³pa¯�ª�w6sr²
¬«yP¹r|¥y1¨3u§²rq m w � Êk´T|«y6{rsr²�°IyT|�¬³paq |«q\¯ w	uxsr²rq\|�y6°Y¬³paq ²ru§ª«ª«q\|¥¬³w	¬³u§yTs:¤ � yT|�qÁ»aw6¯�¹r¦xq	¢U¨ju§|¥¬³{rw6¦
ª n s � pr|«y6s n ¹a|«y6¬«y � yT¦xª�¹r|«y1¨jux²rqWª¥¬³|¥yTsr´�|¥q�¦xuxw m u§¦xu§¬ n ¹r|«y6¹Eq\|¥¬³u§q�ªv²aq�ª«u§|«q\²hu§s�ª«qÁ¬«¬«uxsr´TªNª«{ � p�w6ª
ªg¬³y � Ê,q¼» � pµw6sr´Tq\ª�¢�w6u§|�¬«|³w	 �¸� yTs®¬³|¥yT¦�ª n ª¥¬³q\¯�ª\¢:pryTª¥¹ru§¬³w6¦�ª«qÁ¬«¬³u§sr´Tª\¢:w6sr²�y	¬³prq\| � |¥u§¬«u � w	¦Sw	¹3Å
¹a¦xu � w	¬³u§yTsrª\¤ � y/º·q\¨6q�|\¢Y¹r|«y1¨jux²auxsr´�ª¥{ � p�¹r|¥yT¹7q�|¥¬«uxq\ª�q�s®¬¶w6u§¦xª � yTª¥¬«¦ n � yT¯�¯¾{rsru � w	¬«uxyTsrªWw6sr²
¦§ux¯�u§¬«ª�¬³paq�ª � w6¦xw m u§¦xu§¬ n y6°C¬³paq�¹a|«y6¬«y � yT¦AuxsÃ¦xw6|«´Tq�ª n ª¥¬³q\¯�ª\¤ � pauxª�¯�y	¬³u§¨	w	¬«q�ªvy6{r|�º%yT|¥Ê�yTs
¬«prq � u§¯�yj²µw6¦ � {r¦§¬«u � w	ª¥¬·¹r|«y6¬«y � yT¦7²rq�ª � |«u m q\²�uxs � pµw6¹a¬«q�|(ìa¤ � ux¯�y3²µw	¦ � {r¦§¬«u � w6ª¥¬·q�¯�¹r¦xy n ª



ï

w¾´6yTª«ª¥ux¹3Å m w6ª«q\²�w6s®¬³u Å�q�s®¬«|«yT¹ n w6¦x´Ty6|«u§¬«pr¯±°IyT|·q�|«|¥yT|Y|¥q � y1¨6q�| n ¤ � y6¯�¹µw	|«q�²bº�u©¬³p ¬«|³w6²au§¬³u§yTsµw6¦
¨ju§|¥¬³{rw6¦(ª n s � pr|¥yTs n ¹r|¥y6¬³y � y6¦xª�¢Cu§¬�w � pauxq\¨6q�ª�w�º·qÉw6Ê	q�|b|¥q�¦xuxw m u§¦xu§¬ n ¯�y3²aq�¦ m {a¬�pµw6ª m qÁ¬«¬«q�|
¬«pr|«y6{r´Tpr¹r{3¬Wªg¬¶w m u§¦xu©¬ n ¤ � srq�¹r|«y m ¦xq�¯äº�u§¬³pÃ¬³paq � u§¯�yj²µw6¦ � {r¦©¬³u � w6ª¥¬�¹a|«y6¬«y � yT¦.¢<pry1º·q\¨6q�|�¢
u§ª·¬«pµw	¬Yu©¬%¯�w6Ê	q�ªYsryW{rª«q�y6°:srq\¬�º·yT|«Ê�¬³yT¹7yT¦§yT´ n uxs3°IyT|«¯�w	¬³u§yTs:¤ � yTsrª¥q�Àk{rq�s®¬«¦ n ¢r¬«prqN¹a|«y6¬«y � yT¦
ª¥{aÄEq�|«ª¸°I|«yT¯ w,¬«q�sr²rq\s � n ¬³y�²ay�q�|¥|«yT|¸|«q � y1¨Tq�| n y1¨Tq\|¾¹7y6¬³q\sk¬«u¡w6¦§¦ n paux´Tp�¦¡w	¬«q�s � n ¦§uxsrÊkª¸uxs
¬«prq saq\¬�º·yT|«ÊÝ¢Hº�pru � p?¦§ux¯�u§¬«ª�u§¬³ªÇª � w6¦¡w m ux¦§u§¬ n u§s�º�ux²aqbw6|¥qÉwPª¥q\¬«¬«uxsr´6ª�¤ � pauxªW¯�y6¬«u§¨	w	¬³q\ªÇ¬«prq
²aq�ª«u§´Tsby6°<¬«prq ����� £�¹a|«y6¬«y � yT¦µº�pru � p�u§ª·¬³paqN¯�w6uxs�°Iy � {rª%y6°<¬«prqN²auxª«ª¥q�|g¬¶w	¬«uxyTs:¤ � pµw6¹a¬«q�|Yñ
²aq�ª � |«u m q\ª�¬«prq�q�|¥|«yT|�|¥q � y/¨6q�| n w6¦x´Ty6|«u§¬«pr¯ uxs ����� £Kº�pru � p � yT¯ m uxsrq\ª�|³w6sr²ayT¯�u§Â�q\²�q�|«|¥yT|
|¥q � y/¨6q�| n uxsÃ¬³paq � u§¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬W¹a|«y6¬«y � yT¦Cw6sr²dpauxq�|«w6| � pau � w	¦Cq\|«|¥yT|W|¥q � y1¨6q�| n ª«u§¯�u§¦¡w6|
¬«y,¬«pµw	¬¾q\¯�¹a¦xy n q\² m®n ¬«|«q\qÁÅ m w6ª«q\²?¹r|«y6¬«y � yT¦xª\¤ � yT|«¯�w	¬³u§yTsÃy6°Y¬«prq q\|«|«y6|¸|¥q � y1¨6q�| n pruxq\|³w6|�Å

� p n u§ªv²rq\ª � |¥u m q�²huxs � prw6¹a¬³q\| ï ¤ � prw6¹a¬³q\| à ²rq�ª � |¥u m q�ª�¬³prq m {aÄMq\|�¯ w	sµw6´Tq\¯�q\sk¬vª � prq\¯�q
u§s ����� £U¢�º�pru � p�w6²ayT¹a¬³ªfw	s�u§srsry1¨	w	¬³u©¨Tq ¬�º·y	Å^¹rpµw6ª¥q m {aÄMq\|«u§sr´Ãw6¦x´6yT|«u©¬³pr¯È¬«yhq¼»3¹r¦xu � u§¬«¦ n
w	²r²r|«q\ª«ªv¨	w6|¥u¡w	¬«uxyTsrª�uxs,²rq�¦§u§¨6q�| n ¦¡w�¬³q�s � n ¬³pµw	¬vw6|«u§ª«q¾u§s�w º�u§²rq¾w6|¥qÉwbsrqÁ¬�º%y6|«ÊÝ¤ � pµw6¹a¬«q�| ð
qÁ¨	w6¦x{µw�¬³q�ª�¬«prqÃ¹Eq\|¥°IyT|¥¯ w6s � qÃy6°Ç¬³prq ����� £ ¹a|«y6¬«y � yT¦v{rª¥uxsr´�ª«u§¯¾{r¦¡w�¬³uxy6s:¤ � prqh|«q\ª«{r¦©¬³ª
²aq�¯�yTsrª¥¬«|³w	¬«qW¬³prw	¬ ���N� £Kw � pru§q\¨6q�ªv°[w6ªg¬�q�|¥|«yT|v|¥q � y/¨6q�| n º�u§¬«p�¦xy1ºíy1¨Tq�|¥prqÉw	²:¢ � yT¯�¹µw6|¥q�²
º�u©¬³p�¬³|¥q�q¼Å m w6ª¥q�²�¹r|«y6¬«y � yT¦xª\¤ � pµw6¹a¬«q�|¨
~¹a|«q�ª¥q�s®¬³ª¸qÁ»3¹7q�|«u§¯�q\s®¬¶w6¦H|¥q�ª«{a¦§¬³ª�y6°C¬³paq�¹a|«y6¬«y � yT¦
y6s~¬«prq  N��� tí¹r¦xw	¬«°Iy6|«¯~¤ � pµw6¹a¬«q�| ß � yTs � ¦x{r²rq\ª�¬«prq�²ruxª¥ª«q\|¥¬¶w�¬³uxy6s,w	sr²,¹7yTu§sk¬«ª�yT{a¬�ª«qÁ¨Tq\|³w6¦
°I{3¬³{r|¥qÇ|¥q�ª¥qÉw6| � pP²ru§|«q � ¬³u§yTsrª�¤
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ª �¬«�}����� �®��¯

� pauxª � pµw	¹a¬³q\|¾´Tu§¨6q�ª�w	s?y/¨6q�|g¨3u§q\º y6°�|«q\¦¡w	¬«q�²�º·yT|«ÊhyTs?|¥q�¦xuxw m ¦§q�¯W{r¦§¬«u � w	ª¥¬¸¹r|«y6¬«y � yT¦xª\¤ � ¬
¹a|«y � q�q\²rª¸w6ªÇ°Iy6¦x¦xy1º�ª\¤ � q � ¬³uxy6s } ¤ � ²rq�ª � |¥u m q�ª¸¨ju§|¥¬³{rw6¦Aª n s � pa|«yTs n ¹r|«y6¬«y � yT¦xª\¤ � q � ¬³u§yTs } ¤ }
²aq�ª � |«u m q\ª ¬³prq,ª � w6¦¡w m ¦xq~|«q�¦§u¡w m ¦xq�¯¾{r¦©¬³u � w6ªg¬�¹a|«y6¬«y � yT¦.¤ � qÁ¨Tq�|«w6¦Nq¼»aw6¯�¹a¦xq�ª�y6°v¬«|«q�q¼Å m w	ª«q�²
¹a|«y6¬«y � yT¦xª�w6|«qY²aq�ª � |«u m q\²�u§s � q � ¬³u§yTs } ¤ ìa¤ � u§sµw6¦§¦ n ¢ � q � ¬³u§yTs } ¤Üñ�²ruxª � {rª¥ª«q\ªC|¥yT{a¬«q�|Hw6ª¥ª«u§ª¥¬¶w	s � q
°Iy6|(|«q�¦§u¡w m ¦xqN¯W{r¦§¬«u � w	ª¥¬É¤

°D±�² ³µ´L¶8·C¸?¹Hº¼»�½¡¾À¿¤ÁÀ¶8Â�¾D½ ÃÀ¶8Â§·CÂ+¿vÂ�ºÄ»

� paq � ��ÅcqÆ � �.��Ç[np�jÈ�Ågo�n�Çh¯�yj²rq\¦·º%w6ªfyT|«u§´Tuxsµw	¦x¦ n ¹r|«yT¹7yTª¥q�²�uxs�¬«prq �g�3�g� ¹r|«y/Ù¥q � ¬`� � ¨ � ß ñr¢
� ux| ß ì3¢ � z�
 ð w3¢ � z�
 ð	m&� ¤ �g�3�g� ª¥{r¹r¹7yT|¥¬«ªPwR��Ågo��j j�j�¡ÉhÅgo�Æ��íw m ªg¬³|³w � ¬³u§yTsKuxs>º�pru � p'qÉw � p
¹a|«y � q�ª¥ªfuxª�¹r|¥y/¨ju§²rq�²?º�u§¬«p�wÃ¦§uxªg¬¾y6° � {r|¥|«q\sk¬�¯�q�¯ m q�|¥ª�uxs�¬«prq�´T|«y6{r¹:¤ � pru§ª�uxª � w6¦x¦§q�²�w

� �� �Ê'y6°�¬«prq�´T|«y6{r¹:¤ � prq m w6ª«u � u§²rqÉwfy6°S¨3u§|¥¬«{µw6¦:ª n s � pr|«yTs n uxª(¬³y � |«qÉw�¬³q¸w6s,u§¦x¦§{rª«u§yTs ¬³y�w6s
w	¹r¹r¦xu � w	¬«uxyTs�¬³prw	¬�²ru§ª¥¬³|¥u m {3¬³q�²Pq\¨Tq\s®¬³ªÇw6|«qW¹Eq\|¥°IyT|¥¯�q\²�uxsrªg¬¶w6s®¬³w6srq�y6{rª«¦ n w6sa²�uxs�¦§y � ÊTÅ�ªg¬³q\¹:¢
qÁ¨Tq\s�¬«pryT{r´Tp¾¬«prq({rsr²aq�|«¦ n uxsr´ � yT¯�¯W{rsru � w	¬³u§yTsW¹a|«ux¯�u§¬«u§¨6q�ªUyTsr¦ n ª n s � pa|«yTsru§Â�q�q\¨6q�s®¬³ªQ¬³yv¬«prq

à



ð

²aq�´T|¥q�q�¬³pµw	¬Q¬«prq�w6¹r¹r¦§u � w�¬³uxy6s�uxªHª«q\srª«u©¬³u©¨Tq�¬³yÇq\¨Tq\s®¬YyT|¥²rq�|¥uxsr´r¤ � y¸w � pru§q\¨6q�¬«pruxªQ´Ty®w	¦.¢T´T|¥yT{r¹
¯�q�¯ m q\|«ª«paux¹ � prw6sr´Tq\ª�G[u.¤Üq6¤�¨juxqÁº � pµw6sr´Tq\ªjINw	|«qWy6|«²rq\|«q�²�|¥q�¦xw	¬³u©¨Tq�¬³ybyTsa´TyTuxsa´�¯¾{a¦§¬³u � w6ªg¬³ª\¤
� q\¬�º·q�q�s�¬�º·y � yTsrª¥q � {3¬³u§¨6q¸¨juxqÁº�ª�¢7w6s n ¬�º·y ¯�q�¯ m q�|¥ª�º�pau � pP¹rw6|¥¬«u � u§¹µw	¬«q�²�uxs m y	¬³p�¨3u§q\º�ª
w	¦§º%w n ªS|«q � q�u©¨Tq·¬«prq%ª«w6¯�q·ª¥q\¬Ay	°µ¯�q\ª«ª«w6´Tq�ª\¤ � prq%´T|«yT{a¹ � y6¯�¯¾{asru � w	¬³u§yTs�¯�yj²rq\¦ju§s �g�3�g� pµw6ª
¹a|«y1¨Tq\s?ª«{ �\� q�ª¥ª¥°I{r¦%uxsdª¥q\¨6q�|³w	¦ � |¥u§¬«u � w	¦Qw6¹r¹r¦§u � w�¬³uxy6srª�ª«{ � p�w	ª � qÁº � yT|«ÊÃªg¬³y � Êhq¼» � pµw6sr´Tq
w	sr² � |«q\s � p>w6u§|�¬³|³w� �~� y6sk¬«|«yT¦�ª n ªg¬³q\¯�ª\¤ � ¬�¹r|«y1¨jux²aq�ª |¥q�¦§u¡w m u§¦xu©¬ n ´6{µw6|³w	sk¬«q�q\ª�¬³prw	¬bw	|«q
ªg¬³|¥u � ¬«¦ n ª¥¬«|«yTsa´Tq�|W¬«pµw6s�¬«pryTª«q ¹r|«y1¨jux²rq\² mkn ¬³paq�|«q�¯�w6u§sruxsr´~¹r|¥y6¬³y � yT¦§ªW²rq\ª � |«u m q�²?u§sd¬³pauxª

� prw6¹a¬³q\|�¤
� yT|«{rª�� ¨ ���(� ßTàh� uxª¸w,ª¥{ ��� q�ª¥ª«yT|�y6° �g�3�g� ¬³pµw�¬W¹r|¥y1¨3u§²rq�ªWw,óµq¼»au m ¦xq�w6| � pru§¬«q � ¬«{r|«q�°IyT|

¹a|«y6¬«y � yT¦ � yT¯�¹7yTª¥u§¬³u§yTs:¤ � s � y6|«{rª\¢	pru§´Tp3Å^¦xq\¨6q�¦ � yT¯�¯¾{rsru � w	¬«uxyTsN¹r|«y6¬«y � yT¦xªMw6|«qHu§¯�¹a¦xq�¯�q�s®¬«q�²
{aª«uxsa´�w�ª¥q\¬ y6°�¯�u � |¥yT¹r|¥y6¬³y � yT¦§ª�¤ � w � p�¯�u � |«y6¹r|«y6¬«y � yT¦(pµw6ª�ª¥¬³w6sr²µw6|¥²�¬³y6¹$w6sr² m y	¬«¬³y6¯
u§s®¬³q�|g°[w � q\ª�w6sr² � w6s m qWªg¬¶w � Ê	q�²hyTsP¬³y6¹�y6°QqÉw � phy	¬³prq\|N¦xu§Ê6q � q\´Ty m ¦§y � Êkª\¤ � prq m q�srqÁòr¬�y6°
¬«pruxªvw6| � pru©¬³q � ¬³{a|«qfuxªN¬«y~w6¦x¦§y/ºíw	sÃw6¹r¹r¦§u � w�¬³uxy6sP¬³y�ª¥q�¦xq � ¬Çw�ª«qÁ¬�y6°·¹r|«y6¬«y � yT¦xª�¬³y�¯�w	¬ � p�u©¬³ª
ª¥¹Eq � u©ò � |«q\Àj{aux|«q\¯�q\s®¬³ªYº�u§¬«pryT{a¬%pµwÉ¨juxsr´¾¬«y�¹µw n y1¨Tq\|«prq�w6²~°Iy6|%¹r|¥yT¹Eq\|¥¬«uxq�ª·¬³pµw	¬Yu§¬Y²ay3q\ª(sry6¬
saq�q�²M¤ � u§´T{r|¥q } ¤ � ª¥pry1º�ªNw	s,q¼»rw	¯�¹r¦§q�y6°S¹r|«y6¬«y � yT¦ � yT¯�¹7yTª¥u§¬³u§yTsbu§s � yT|«{aª�¤
� srª¥q�¯ m ¦§qË� � w n3ß 
 � uxª·wWª«{ �\� q\ª«ª«y6|(y6° � y6|«{rª%w6sr²bu§ªCº�|¥u§¬«¬«q�sbu§sbw¸°I{as � ¬«uxyTsµw	¦7¹a|«yT´T|«w6¯�Å

¯�uxsa´�¦¡w6sa´T{µw6´Tq � w6¦§¦xq\² ���%���P� � � q�| �T�[� ¤ � ux¯�ux¦xw6|�¬³y � y6|«{rª\¢ � srª¥q�¯ m ¦xq�uxª¸qÁ»j¬³q\srª«u©¨Tq\¦ n
¦xw n q�|¥q�²?w	sr²�paux´Tpr¦ n |«q � yTs3òµ´T{r|«w m ¦xq	¤ � s?w6²a²ru§¬«uxyTs:¢:¬«prq {aª«q�y6°Y°I{rs � ¬³u§yTsµw6¦H¹r|¥yT´T|«w6¯�¯�uxsa´
¦xw6sr´T{rw6´Tq¾¯�w6Ê6q\ªv¬³prq�ª n ª¥¬³q\¯#w6¯�q�sµw m ¦xqW¬«y�°Iy6|«¯�w6¦U¨6q�|¥u§ò � w	¬³u§yTsÃw6sr²ÃyT¹a¬«ux¯�uxÂ�w	¬³u§yTs:¤ � prq
� ux¯�y3²µw	¦ � {a¦§¬³u � w6ªg¬Y¹r|¥y6¬³y � y6¦:²rq�ª � |¥u m q�²�uxs � pµw	¹a¬³q\|�ì�º%w6ª(yT|¥ux´Tu§sµw6¦§¦ n u§¯�¹r¦§q�¯�q�s®¬³q\²�w6ª�w
¹a|«y6¬«y � yT¦�¦¡w n q\|Nuxs � srª«q\¯ m ¦xq	¤ � prq¾w6{a¬³payT|�prw6ªv¹µw6|g¬³u � ux¹rw	¬³q\²,u§s,¬³paq¾²rq\¨6q�¦§yT¹r¯�q�s®¬vy6°H¬«prq
� srª¥q�¯ m ¦xq�ª n ª¥¬«q�¯~¤
� »aw6¯�¹r¦xq\ª,y6°Wy6¬³paq�|~´T|«yT{a¹ � yT¯�¯W{rsru � w	¬³u§yTs>ª n ªg¬³q�¯�ªPu§s � ¦§{r²rq � |³w6srª¥uxª � �N� è � ß®}�� ¢

� y6¬«q�¯Ì� �����P� £ ß®ï�� ¢Ýw6sr² � w6¯�¹rw6|¥¬$� � q\u ß ñ � ¤






CRYPT

TOTAL

STABLE

TOTAL

COM

CRYPT

NAK

FRAG

MBRSHIP

FC

� ux´T{r|¥q } ¤ � A�£H|«y6¬«y � yT¦ � yT¯�¹EyTª¥u§¬«uxyTshuxs � yT|«{aª�¤ � w � p�¯�u � |¥yT¹r|«y	¬³y � yT¦Qpµw6ªWª¥¬¶w	sr²µw6|¥²�¬³yT¹
w	sr² m y6¬¥¬³yT¯ uxs®¬³q\|¥°[w � q�ª�w6sr² � w6s m q�ª¥¬¶w � Ê6q�²PyTs�¬³yT¹~y6°SqÉw � p~y6¬³paq�|�¦xu§Ê6q � q�´Ty m ¦§y � Êkª\¤

°D±c° Í+¿W¹mºL¹HÎÀºBÏ ÐÑÏzºÄ´L¹mÎÀºLÏ Ò ¸Àº�·8´Ä¿v¹H»:·ÔÓ¬¶8Â§·CÂ+¿vÂ<º

� paq � � w6¦xw m ¦§q � q�¦§u¡w m ¦§q � {r¦§¬«u � w	ª¥¬N£Q|¥y6¬³y � y6¦¦G �3�N� I�w6²ryT¹a¬«ª�w |¥q � q\u§¨6q�|gÅ m w6ª¥q�²h|«q�¦§u¡w m ux¦xu©¬ n
¯�yj²rq�¦UuxsPº�pau � pÃwb|«q � q\u§¨Tq\|vuxªN|«q�ª¥¹Ey6srª«u m ¦xqÇ°IyT|Nu©¬³ª � yT|«|¥q � ¬�|«q � q�¹a¬«uxyTsPy6°C²µw	¬¶w?� � z �w£ ß®ï�� ¤
� q�¦§u¡w m ux¦xu©¬ n y6°%¬«pruxª�¹r|¥y6¬³y � y6¦Auxª�¹r|¥y/¨ju§²rq�²Ã¬³pr|¥yT{r´Tp � y6¦x¦¡w m yT|«w	¬³u§yTs�y6°Yw6¦x¦�|«q � q�u©¨Tq�|¥ª¸u§sh¬«prq
¯W{r¦§¬«u � w	ª¥¬�´T|¥yT{r¹:¤ �3�N� w � pruxqÁ¨Tq\ªN´Tyjy3²�°[w6{r¦©¬�¬³yT¦§q�|³w	s � q m®n ¯¾{r¦§¬«u � w6ª¥¬«uxsr´�|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
|¥q�Àk{rq\ª¥¬³ª,w6sr²�|¥q�ª«¹7yTsrª¥q�ª�¬³y�¬«prq�º�pryT¦§q�´T|«yT{a¹:¤ � |«w6sr²ryT¯�uxÂ\q�² m w � Ê®Å^y6Ä¿w6¦§´TyT|¥u§¬³pa¯Æuxª
q\¯�¹a¦xy n q\²W¬³yvª¥{r¹r¹r|¥q�ª¥ªH²r{r¹r¦§u � w�¬³qC|«q�Àk{rq\ª¥¬«ªQw6sr²W|¥q�¹r¦§uxq\ª�¤ � s¸¬³pru§ªS¹r|¥y6¬³y � y6¦.¢/º�prq�sfwN|¥q � q�u§¨6q�|
²aq\¬³q � ¬«ª�w ¯�q�ª«ª«w6´Tq¸¦xyTª¥ª�¢7u§¬�ºYw6u©¬³ªNw |³w6sa²ryT¯çw6¯�yT{rs®¬Ny	°A¬³u§¯�q m qÁ°IyT|«q¸ª«q\sr²ruxsa´�w�|¥q�Àk{rq�ªg¬É¤
� paq,|«w6sr²ryT¯Æ²aq�¦¡w n ¹7q�|¥uxyj²�²aq�¹7q�sr²rª�yTs�u©¬³ªf²ru§ª¥¬¶w	s � q�°I|«y6¯ ¬³prq~ª«q\sr²rq�|\¤ � prq � ¦xy6ª«q�|�w
|¥q � q�u§¨6q�|CuxªH°I|«y6¯�¬³prq�ª«q\sr²rq\|�¢3¬«prq�¯�yT|¥q(¦xu§Ê6q�¦ n u§¬Hº�u§¦x¦r¯W{r¦§¬«u � w	ª¥¬Cw�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsf|¥q�Àk{rq�ªg¬É¤
� q�s � q(u§°µª¥q\¨6q�|³w	¦r|«q � q�u©¨Tq\|«ªAu§sW¬³prq%´T|«yT{a¹�w6¦x¦k¯�uxª¥ª«q�²¸¬³prq·ª³w6¯�qY¯�q�ª«ª«w6´Tq	¢®wN|«q � q\u§¨Tq\| � ¦§yTª«qC¬³y
¬«prqY¹7yTuxs®¬Sy6°µ¯�q�ª¥ª³w6´Tq%¦xyTª¥ª�uxªU¦xu§Ê6q\¦ n ¬³yN¯¾{r¦§¬«u � w6ª¥¬U¬³prq·|«q\Àj{aq�ª¥¬Hòr|«ª¥¬�¤ � °7wN|¥q � q�u§¨6q�|A|¥q � q�u§¨6q�ªQw
|¥q�Àk{rq\ª¥¬(°IyT|%¬«prqvª«w6¯�q�¯�q\ª«ª«w6´Tqvº�pru§¦xq�u§¬Yu§ª·º%w6u§¬«uxsr´a¢3u©¬Y¹7q�|¥°Iy6|«¯�ªYw6s�q¼»a¹7yTsrq\s®¬³u¡w	¦ m w � ÊTÅ^y6Ä



ß

w	sr²¸|¥q�ª¥q\¬³ªUu§¬«ª�|«q�Àk{rq\ª¥¬U¬³u§¯�q\|�¤ � s n ¯�q�¯ m q�|<pry6¦x²ru§sr´�w � yT¹ n y6°j¬³prqQ¯�q�ª«ª«w6´Tq � w	sW¯¾{r¦©¬³u � w6ªg¬
w�|«q�¹rw6ux|\¤ � s�y6|«²rq\|N¬³y�ª«{r¹r¹a|«q�ª¥ª�²r{r¹r¦§u � w�¬³qÇ|«q�¹rw6ux|�¯�q\ª«ª«w6´Tq�ª\¢<w |¥q � q\u§¨6q�|Nº%w6u§¬«ªvw |«w6sr²ry6¯
w	¯�yT{ask¬�y6°U¬³u§¯�q m q\°Iy6|«q�ª«q\sr²ruxsa´bw�|«q\¹µw6ux|\¤ � paq¸|«w6sr²ryT¯ ²rq�¦xw n ¹Eq\|«uxyj²�uxª�²rqÁ¬³q�|¥¯�u§srq�² m®n
u©¬³ªÇ²ruxªg¬¶w6s � q�°I|¥yT¯È¬³paq ª«q\sr²rq\|¾y6°(¬³paq |«q\Àk{rq�ªg¬�¯�q\ª«ª«w6´Tq6¤ � °(u©¬W|¥q � q\u§¨6q�ª�wP|¥q�¹µw	ux|�°IyT|¸¬«prq
ª«w6¯�q¾¯�q\ª«ª«w6´TqWº�pru§¦xq¾u©¬vu§ª�º%w6u§¬«uxsr´r¢Eu§¬ � w6s � q�¦§ªvu§¬«ªvy1º�s�|«q�¹rw6ux|\¤ � |«q � q�u©¨Tq�|�¯�qÉw	ª«{r|¥q�ªvu©¬³ª
²auxª¥¬³w6s � q¸°I|«y6¯ y6¬³prq\|N|¥q � q\u§¨6q�|«ªv¬«pr|«y6{r´TpP¹7q�|¥uxyj²ru � q¼» � prw6sr´Tq�y6°Aª«q�ª¥ª«u§yTs�¯�q\ª«ª«w6´Tq�ªNw6¯�yTsr´
w	¦x¦A|¥q � q\u§¨6q�|«ª¸uxsÃ¬³prq�´T|¥yT{r¹:¤ � q�ª¥ª«u§yTsd¯�q�ª¥ª³w6´Tq\ª¾w6|¥q�w6¦xª¥y,{rª¥q�²h¬³y~²rq\¬«q � ¬¸¬³prqf¦§yTª«ªÇy6°%¬«prq
¦xw6ª¥¬�¯�q�ª¥ª³w6´6qÇu§s~w m {r|«ªg¬É¤
� sP¬«prqWu§²rqÉw	¦ � w6ª¥q6¢:w�¯�q\ª«ª«w6´TqW¦§yTª«ª�º�ux¦§¦M¬³|¥ux´T´6q�|�w�ª¥uxsr´T¦§q¸|¥q�Àk{rq\ª¥¬vu§¯�¯�q�²au¡w	¬«q�¦ n ²ry1º�s3Å

ªg¬³|¥qÉw6¯Æy6°�¬³paq,¹7yTuxs®¬fy6°N¯�q\ª«ª«w6´Tq�¦xyTª¥ªfuxs?¬³prq~{rsr²aq�|«¦ n uxsr´Ã¯¾{r¦©¬³u � w6ªg¬�¬³|«q\q~w6sr²�whª¥uxsr´T¦§q
|¥q�¹µw	ux|Nu§¯�¯�q�²au¡w	¬«q�¦ n {r¹rª¥¬«|«q�w6¯Èy6°H¬«prq�¹Ey6uxs®¬vy6°C¦§yTª«ª\¤ � y1º%qÁ¨Tq�|\¢S²a{rqW¬³yb¬«prq�|³w	sr²ryT¯�uxÂ\q�²
srw	¬³{r|¥q�y6°�¬³prqÇw6¦§´TyT|«u©¬³pr¯~¢ju§¬(u§ª(¹EyTª¥ª«u m ¦xqN°Iy6|�wf¯�q�ª¥ª³w6´6qÇ¦§yTª«ªY¬«y�¬³|«u§´T´Tq\|Y¯¾{r¦©¬³ux¹a¦xqN|¥q�Àk{rq\ª¥¬³ª
w	sr²,|¥q�¹µw	ux|«ª\¢r¦xq�w6²ru§sr´¾¬³yf|«q\²r{rsr²rw6s®¬Nq\|«|«y6| � yTs®¬³|¥yT¦M¬³|«w	 � ¤
� qÁ¨Tq\|³w6¦A|¥q�ª¥qÉw6| � prq�|¥ª�pµwÉ¨Tq�²ru§ª � y1¨6q�|«q\²�¹Eq\|¥°IyT|¥¯ w	s � q¸¹r|«y m ¦xq�¯�ª�º�u§¬³p,¬³prq �3�N� ¹a|«y6¬«y	Å

� yT¦¤� �Y�N�z£ ßTß ¢E£Q£ � ß 
a¢E£ �a��� ß®ð�� ¤ � srq¸y	°A¬³prq\¯ëuxª�ª«y	Å � w6¦§¦xq�²�¬³paq¡��ÅcÇ[��n�É+Õ � ÕLÇ�¹r|¥y m ¦§q�¯~¤
� s �3�N� ¢6|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsW|«q�Àk{rq\ª¥¬«ª·w	sr²f|«q�¹a¦xuxq\ªAw6|¥q(w6¦©ºYw n ªH¯¾{r¦©¬³u � w6ª¥¬U¬³yv¬«prq(q�s®¬«ux|«q%´T|«yT{a¹:¤
� q�s � q�u§°<ª¥yT¯�qN|«q � q\u§¨Tq\|(uxs�¬³prqv´6|«yT{r¹ pµw6ª(wW¯W{ � p�prux´6prq�|·¦xyTª¥ª%|³w�¬³qN¬«pµw6sby6¬«prq�|¥ªÖG[ª¥{ � p~w6ª
w�|«q � q�u©¨Tq�| m q�pauxsr²Ãw ª¥¦xy1ºí¯�yj²rq\¯ç¦§uxsrÊ&I¼¢Eu©¬�º�u§¦x¦ � w6{rª¥qW¬³paq�srq\¬�º·yT|«Ê~¬³y m qWóµyjyj²rq�²Pº�u©¬³p
q\|«|¥yT| � yTs®¬³|¥yT¦H¯�q�ª«ª«w6´Tq\ª�¤ � � yT|¥|«q � ¬Ç|«q � q�u©¨Tq�|Ç¯�w n |«q � q�u©¨Tq�¯¾{r¦§¬«ux¹r¦§q � yT¹ruxq\ª�y6°·¬«prqfª³w6¯�q
¯�q�ª¥ª³w6´6q6¤ � q � q�s®¬«¦ n ª«y6¯�q�¹r|¥yT¹7yTª³w6¦§ª�pµwÉ¨Tq m q\q�s~¯ w6²aq�¬«y�¦§y � w6¦xu§Â�q�¬³prq�ª � yT¹7q¸y6°Sq�|¥|«yT|�|¥qÁÅ

� y1¨Tq�| n uxs �a�N� � ���C� o ß 
a¢ �a�Q� o ß 
 � ¤ � sry	¬³prq\|Y¹r|«y m ¦xq\¯½º�u©¬³p ¬«prq �a��� ¹r|«y6¬«y � yT¦Mu§ª·¬«pµw	¬
u©¬³ª�|³w6sr²ayT¯�u§Â�q\² m w � ÊTÅ�y6Ä�w6¦x´6yT|«u©¬³pr¯~¢7w6¦§¬«pryT{r´Tp,prq�¦§¹a°I{r¦SuxsÃwÉ¨TyTu§²ruxsa´ ¯�q�ª«ª«w6´Tq�u§¯�¹r¦§yTª«u§yTs:¢
¯�w n u§s � |¥qÉw6ª¥qÇq\|«|¥yT|�|«q � y1¨Tq�| n ¦¡w	¬«q�s � n ¤
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°D±j× ØÙ¶8ÏXÏsÚ�Î?¹m»�ÏzÛ ÐÑÏzºÄ´B¹HÎÀºLÏ Ò ¸ÀºB·8´Ä¿v¹H»�·ÜÓ¬¶8Â§·CÂ+¿vÂ<ºL»

� yT|¸¯¾{r¦©¬³u � w6ª¥¬¸w6¹a¹r¦xu � w	¬«uxyTsrª�º�u§¬«p�yTsr¦ n yTsrqbª¥q�sr²rq\|�¢Qª«qÁ¨Tq\|³w6¦%¬«|«q\qÁÅ m w6ª«q\²?¹r|«y6¬«y � yT¦xª¸pµwÉ¨Tq
m q�q\s�¹a|«yT¹7yTª«q\²hw6ªÇw6sÃq\ � u§q�s®¬�ºYw n ¬«y�w1¨6yTux²Ã¯�q�ª¥ª³w6´Tqfu§¯�¹r¦§yTª«u§yTs�w	sr²�¬³y�¹r|«y1¨jux²aq�´Ty3yj²
¦§y � w6¦:|¥q � y1¨6q�| n ¤ � s~¬«prq�ª¥qW¹r|¥y6¬³y � y6¦xª�¢a|«q � q�u©¨Tq�|¥ªNu§s~¬«prq�´T|«yT{a¹Pw6|¥q¸y6|«´®w6sauxÂ�q\²�uxs®¬³y�w6s~q�|«|¥yT|
|¥q � y/¨6q�| n ¬³|¥q�q m w6ª¥q�²>yTs�¬³prq\ux|�´Tq�yT´6|³w6¹rpau � ¹r|«yÉ»3ux¯�u§¬ n ¤ � |¥q � q�u§¨6q�|b¯�uxª¥ª«u§sr´hw�¯�q�ª«ª«w6´Tq

� yTs®¬¶w � ¬³ªYu©¬³ª·¹µw6|«q\s®¬(uxs�¬³prqN¬«|«q\qN°IyT|%|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs:¤�£H|«y6¬«y � yT¦xª·uxs�¬«pruxª � w	¬«q�´Ty6| n ²ru§ÄEq�|·uxs
pay/º?¬«prq%q\|«|¥yT|�|¥q � y1¨6q�| n ¬³|¥q�q%u§ªU°Iy6|«¯�q�²¾w	sr²¾pry1º�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTsW|¥q�Àk{rq�ªg¬³ªQw6sa²¾|«q\¹µw6ux|¥ª�w	|«q
ª¥q�s®¬É¤ � sf¬«prq%°IyT¦§¦xy1º�uxsa´�º·q(²rq�ª � |¥u m qYª«yT¯�q m q�ªg¬¥Å�Êksry1º�sfqÁ»aw6¯�¹r¦§q�ªAy6°µ¬«|«q\qÁÅ m w6ª«q\²�¹a|«y6¬«y � yT¦xªBA
���,� £Ý�Ú£ �a��� ß®ð�� ¢ ���Y���N� � �N�r� ß®ï�� ¢ ���,� £Ý� �Ç�Ç� ß®ï�� ¢Ýw6sr² �U�Ç� � � y6° ß®ð�� ¤

Þàß�ávßãâ äæå�çãèãé.êzçëå¬ì ízçOî�èãï-é8ðQîtñ�ò�é.óXð�ômõ�ò�îÙö�ò�õ8î�õvï-õiç
� paq � q�¦§u¡w m ¦§q � {a¦§¬³u � w6ªg¬ � |«w6srª¥¹EyT|g¬·£Q|¥y6¬³y � y6¦�G ���,� £�I�ºYw6ªCyT|¥ux´Tu§sµw6¦x¦ n ²rq�ª¥ux´Tsaq�²f°IyT| m {r¦§Ê
²rw	¬¶wN¬«|³w6srªg°Iq�|s�Ú£ �3�U� ß®ð�� ¢®ª«{ � p�w6ªAòµ¦§qY¬³|³w	srª¥°Iq\|A°I|«yT¯êw � q�s®¬«|³w6¦µª¥q�|¥¨6q�|H¬³yÇwvª¥q\¬Cy6°7|«q\¹EyTª¥u§¬«y	Å
|¥uxq\ª�¤ � sb¬³pauxª%¹a|«y6¬«y � yT¦.¢k|«q � q\u§¨Tq\|«ª�w6|¥qNyT|¥´®w6sru§Â�q�² uxs®¬³y¾¦§y � w6¦7|«q�´6uxyTsrª\¤ � s�qÉw � p�¦xy � w6¦7|«q\´TuxyTsM¢
w � q�ª¥ux´Tsrw	¬³q\² � q � q�u©¨Tq�|Çuxª�ª¥q�¦xq � ¬«q�²�¬«y�¹r|«y � q\ª«ª¾w � Êjsay/º�¦§q�²r´6¯�q\sk¬«ªÇ°I|¥yT¯È|¥q � q\u§¨6q�|«ªÇuxsÃu©¬³ª
|¥q�´Tu§yTsÃw6sr²�¬«y�|«qÁ¬³|³w	srª«¯�u§¬�¦§yTª¥¬N¯�q\ª«ª«w6´Tq�ª\¤$*�prq\sdwb|¥q � q�u§¨6q�|%Ù¥yTu§srª�¬«prq�´T|«y6{r¹:¢<u§¬Nª«q\¦xq � ¬³ª
y6srq�y6°Q¬³prq � q\ª«u§´Tsµw	¬«q�² � q � q\u§¨6q�|«ªÇw6ª�u©¬³ª ��� è £H|«y � q�ª¥ª«yT|\¤ � u§´T{r|¥q } ¤ } ª«pry1º�ªÇw6sÃqÁ»aw6¯�Å
¹a¦xq�º�prq�|¥q¸¬«prq¸¯W{r¦§¬«u � w	ª¥¬(´T|¥yT{r¹,uxª�²ru§¨ju§²rq�²~uxs®¬³y�¬«pr|«q\qW¦xy � w	¦:|«q\´TuxyTsaª�¤ � w � p�|«q\´TuxyTs�pµw	ªNw
� q\ª«u§´Tsµw	¬«q�² � q � q\u§¨Tq\|�¤�*�paq�s�w � q\ª«u§´Tsµw	¬«q�² � q � q\u§¨Tq\|Q|«q � q�u©¨Tq�ªCw6s�w � Êksry1º�¦§q�²r´T¯�q�s®¬Q°I|«y6¯
wb|¥q � q�u§¨6q�|�uxs�u©¬³ªv|¥q�´Tu§yTs:¢:u©¬�ux²aq�s®¬³u©òµq�ªN¬«prq�ª«qÁ¬Çy6°C¯�q\ª«ª³w	´Tq�ª�¬³prw	¬�w6|¥q�¦xyTªg¬É¤ � ¬�uxª�¹7yTª«ª¥u m ¦§q
¬«pµw	¬�ª¥q\¨6q�|³w	¦H|«q � q�u©¨Tq�|¥ª�¯�u§ª«ª¥q�²�¬³paq¾ª³w6¯�q¾¯�q�ª¥ª³w6´Tq	¤ � yT| m qÁ¬«¬«q�|vqÁ � uxq\s � n ¢Sw � q�ª«u§´Tsµw	¬«q�²
� q � q�u©¨Tq�|f|¥q\¬³|«w6srª¥¯�u©¬³ª�w�¯�q�ª¥ª³w6´Tq�u§s?{rsru � w6ªg¬�u§°�¬³paq�sj{a¯ m q\|�y6°�|«q\Àj{aq�ª¥¬«ª�u©¬¾|¥q � q\u§¨6q�²�uxª
ª¥¯ w	¦x¦xq\|%¬³prw6sPª¥yT¯�q�¬«pr|«q\ª«pryT¦§²:¤ � ¬³paq�|¥º�u§ª«qÇu§¬�ª¥q�sr²rª�¬³prqÇ¯�q�ª«ª«w6´TqÇuxs~¯¾{r¦©¬³u � w6ª¥¬�¤ � q � w6{rª«q



�T�

w¸¯�q\ª«ª³w	´Tq�¦xyTª¥ª � w6s m qN|«q � y1¨Tq�|¥q�²~¦xy � w6¦§¦ n�m®n w � q�ª¥ux´Tsµw�¬³q�² � q � q�u©¨Tq�|%|³w	¬«prq�|%¬«pµw6s m®n ¬«prq
ª¥q�sr²aq�|�¢H¬«pruxª¸ª � prq\¯�q�|¥q�²r{ � q�ª�|¥q � y1¨6q�| n ¦¡w	¬«q�s � n w6sa²?wÉ¨TyTu§²rª¾¯�q�ª«ª«w6´Tqbu§¯�¹a¦xyTª¥uxyTshw	¬¾¬«prq
ª¥q�sr²aq�|�¤ � °Nw � q\ª«u§´Tsµw	¬«q�² � q � q\u§¨Tq\|�u©¬³ª¥q�¦§°�¯�uxª¥ª«q�ª�w�¯�q�ª«ª«w6´Tq	¢·u©¬f´Tq\¬«ª�w�|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
°I|¥yT¯ u§¬«ª�{r¹aª¥¬³|¥qÉw6¯ � q�ª¥ux´Tsrw	¬³q\² � q � q\u§¨Tq\|�¤ �N�,� £½w6¦§¦xy1º�ª w�|«q � q�u©¨Tq�|�¬³yd² n srw6¯�u � w6¦§¦ n
Ù¥y6uxs~w�¯¾{r¦§¬«u � w6ª¥¬�ª¥q�ª«ª¥uxyTs,w6sr²~ª¥¬«ux¦§¦:|«q � q�u©¨Tq¸w6¦x¦M¯�q\ª«ª³w	´Tq�ª�ª«q\sk¬�uxs�¬«prq�ª«q�ª¥ª«u§yTs:¤ � y�w � pruxqÁ¨Tq
¬«pruxª%´Ty®w6¦]¢3q�w � p � q�ª«u§´Tsµw	¬«q�² � q � q�u©¨Tq�| m {aÄMq\|«ªY¬«prq�q�s®¬³u§|«qvª¥q\¬�y6°�¯�q�ª¥ª³w6´6q�ª(uxs�w¸ª«q � yTsr²µw	| n
ªg¬³yT|«w6´Tq	¤

Router Receiver Designated
Receiver

ACK

� ux´T{r|¥q } ¤ } A � |«|«y6|�|¥q � y1¨6q�| n pru§q�|³w	| � p n uxs ���,� £U¤ � prq¸¯¾{r¦©¬³u � w6ª¥¬�´T|¥yT{r¹,uxª�²ru§¨jux²aq�²Pu§s®¬³y
¬«pr|«q\q�¦xy � w6¦:|¥q�´Tu§yTsrªYº�u©¬³p~w � q�ª«u§´Tsµw	¬«q�² � q � q\u§¨6q�|�uxs�qÉw � p~|«q\´Tuxy6s:¤

� prq�q�|¥|«yT|�|¥q � y/¨6q�| n pauxq�|«w6| � p n u§s ���,� £�u§ª�ª¥¬³w	¬³u � ¤ � ¬Çw6ª«ª¥{r¯�q�ª�¬³pµw	¬�¬«prq�|¥q�u§ª�ª«yT¯�q
w	¹r¹r¦xu � w	¬«uxyTsjÅ�¦xqÁ¨Tq\¦6uxs3°IyT|«¯�w	¬³u§yTs�w m yT{a¬�¬³paq·´Tq\yT´T|«w6¹rpru � ¦§y � w	¬³u§yTsrª<y6°a|«q � q�u©¨Tq\|«ª�u§sÇ¬«prqC´T|«yT{a¹:¤
� w6ª«q\² yTs�¬³pru§ªCu§sa°IyT|¥¯ w	¬«uxyTsM¢Tª«¹7q � u§ò � ¯ w � pruxsrq\ª%w	|«q � pryTª¥q�s�w6ª � q�ª¥ux´Tsrw	¬³q\² � q � q\u§¨6q�|«ª%w6sr²
w	|«qYªg¬¶w	¬«u � w	¦x¦ n y6|«´®w6sauxÂ�q\²¾uxs®¬«y�w�¬³|¥q�q6¤ � w � p � q\ª«u§´Tsµw	¬«q�² � q � q\u§¨6q�|Qw6srsayT{rs � q�ªHu§¬«ªA¹r|¥q�ª«q\s � q
m®n ª«q\sr²ru§sr´Ww �a�Q�N� ��� è �����P� ¯�q\ª«ª«w6´Tq�²ry1º�s ¬³prq�¯¾{r¦©¬³u � w6ªg¬H¬³|«q\q�¹7q�|¥uxyj²ru � w6¦x¦ n ¤ � prq
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�(��� òrq�¦x²�y6°U¬³paq¸¯�q�ª¥ª³w6´Tq�u§ª(ª«q\¬�¬«y w�¹r|¥qÁÅ�²aq\¬³q\|«¯�uxsrq\²~¨	w6¦§{rq6¤C*�paq�s�w�|¥q � q\u§¨6q�|�|«q � q�u©¨Tq�ª
�3�C��� ��� è �����P� ¯�q�ª«ª«w6´Tq\ªA°I|«yT¯¿ª«qÁ¨Tq\|³w6¦ � q\ª«u§´Tsµw	¬«q�² � q � q�u§¨6q�|¥ª�¢®u§¬ � pryjyTª«q\ªA¬³prq%¯�yTªg¬
{a¹rª¥¬«|«qÉw	¯ � q�ª¥ux´Tsrw	¬³q\² � q � q\u§¨Tq\|�G[u§s,¬³q\|«¯�ªvy6°Qpry6¹ � yT{rs®¬«ªjIvw6ªvu©¬³ª ��� è £H|«y � q\ª«ª¥yT|�¤ � y	Å
m {rª¥¬«srq�ª¥ª�y6°v¬³paqP¹r|¥y6¬³y � yT¦�u§ªbw � pru§q\¨6q�²$¬³pa|«yT{r´6p�ª«y	° ¬¥Å�ªg¬¶w	¬«q,¬«ux¯�q�|«ª\¤ � y6|�q¼»aw6¯�¹a¦xq6¢(u©°�w
|¥q � q�u§¨6q�|�pµw6ª�sry	¬�|«q � q�u©¨Tq�² �a�Q�N� ��� è �����P� ¯�q�ª«ª«w6´Tq�°I|«y6¯ u§¬«ª � q�ª¥ux´Tsµw�¬³q�² � q � q�u§¨6q�|
°Iy6|¸ª¥yT¯�q�¹Eq\|«u§y3²�y6°Y¬³u§¯�q	¢�u©¬W¯�w n � yTs � ¦x{r²aq ¬³pµw�¬W¬³paq � q�ª¥ux´Tsrw	¬³q\² � q � q\u§¨6q�|¾pµw	ªW°[w6ux¦§q�²:¤
� sh¬³pru§ª � w6ª¥q6¢Uu§¬Çª¥º�u©¬ � prq\ª¸¬³y�¬³paq � q\ª«u§´Tsµw	¬«q�² � q � q�u©¨Tq\|W¦xq�w6ª¥¬�{a¹rª¥¬«|«qÉw	¯#°I|¥yT¯á¬«prq�°[w	ux¦xq\²
� q\ª«u§´Tsµw	¬«q�² � q � q�u©¨Tq\|Nw6ª�u§¬«ª�srq\º ��� è £H|¥y � q�ª«ª¥yT|�¤ � ux´T{a|«q } ¤ ì�ª¥pry1º�ªvwfª«u©¬³{µw	¬«uxyTs�º�prq\|«q
y6srq,y	°N¬³paq � q\ª«ux´6sµw	¬³q\² � q � q�u©¨Tq�|¥ª�¢¦>j¢ � |³w6ª¥prq�ª\¤ � ¦x¦%|«q � q�u©¨Tq�|¥ªbuxsT>jÛ ª�|«q\´Tuxy6s�sry1º ª¥q�sr²
w � Êjsay/º�¦§q�²r´6¯�q\sk¬«ªÇ¬«yPw	s�{r¹aª¥¬³|¥qÉw6¯ � q\ª«u§´Tsµw	¬«q�² � q � q\u§¨Tq\|W@:¤ � pru§ª�¢�pry1º·q\¨Tq\|�¢A¯�w n ¦xq�w6²
¬«y � q\|¥¬³w6uxsb¹7q�|g°IyT|«¯�w6s � qN¹r|¥y m ¦§q�¯�ª m q � w	{rª«qv¯�q�ª¥ª³w6´6qv¦xyTª¥ª%u§ª%sry�¦§yTsr´Tq\|·|¥q � y1¨6q�|«q\²,¦§y � w6¦x¦ n ¤
*�q�º�ux¦x¦3¬¶w6¦§Ê¾¯�y6|«q�w m yT{a¬C¹Eq\|¥°IyT|¥¯ w	s � q�¹r|¥y m ¦xq\¯�ªHu§s�¬«|«q\qÁÅ m w6ª«q\²b¹r|«y	¬³y � yT¦§ªHuxs � pµw6¹a¬«q�|Cñr¤

r  crashes

p

q

Router Receiver Designated
Receiver

ACK

� ux´T{r|¥q } ¤ ì�A � w6u§¦x{r|¥qÇy	°Cw � q�ª¥ux´Tsµw�¬³q�² � q � q�u©¨Tq\|�¤ � q � q�u§¨6q�|¥ª�uxs`>jÛÜªv|«q\´TuxyTs,sry1ºíª¥º�u§¬ � p�¬³y
w	s~{a¹rª¥¬«|«qÉw	¯ � q�ª«u§´Tsµw	¬«q�² � q � q\u§¨6q�|.@<¤
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Þàß�ávß÷Þ øËõ�ù8ú[ûTé8ð�å�üÔäæå�ï-å�èëýiå�ò&ú[äæå�çþèëé.êzçãåì ízçOî�èëï-é8ð�î9ö�ò�õ8î�õvï-õiç
� paq � yT´	Å � w6ª¥q�² � q � q�u©¨Tq\|gÅ � q�¦§u¡w m ¦xq � {a¦§¬³u � w6ªg¬~£H|«y6¬«y � yT¦ËG ���Y����� I ºYw6ª~²rq\ª«ux´6srq�²�°IyT|
²auxª¥¬«|«u m {a¬³q\²�u§s®¬³q�|«w � ¬«u§¨6q�ª¥ux¯¾{r¦xw	¬³u§yTsÿ� �v�r� ß®ï(� ¤ � ¹r¹r¦§u � w�¬³uxy6srª�uxsÃ¬³pru§ª � w	¬«q�´TyT| n pµwÉ¨Tq�|«q�¦ Å
w�¬³u§¨6q�¦ n ¦§y1ºë{r¹E²rw	¬³q�|«w	¬³q\ª�¤ � y/º·q\¨6q�|\¢NyTs � qÃw6s${r¹7²µw	¬«q�pµw6ª y �\� {r|¥|«q�²M¢�|¥q � q\u§¨6q�|«ª�saq�q�²
¬«y m q sry6¬«u§òµq\²�y6°Y¬«prqb{r¹7²µw	¬«q�º�u©¬³pru§sdª«payT|¥¬W²rq�¦xw n ¢Aq\¨6q�s�u§°%¬³prq�srq\¬�º·yT|«Ê�¯ w nhm q ¦xy6ª«ª n ¤
� pauxª�|«q�Àk{ru§|«q\ª w6s�q\ � uxq�s®¬bw6¦x´Ty6|«u§¬«pr¯#¬³yh²rq\¬«q � ¬bwh¯�q�ª¥ª³w6´6q,¦§yTª«ª�w6sr²�|«q � y1¨Tq\| °I|«y6¯ u§¬�¤
� y�w � pruxqÁ¨Tq�¬«pruxªÇ´Ty®w	¦.¢<qÉw � p�ª«q\sr²rq�|W¹Eq\|«uxyj²ru � w6¦§¦ n ¯¾{r¦©¬³u � w6ª¥¬«ªÇw,prq�w6|¥¬ m q�w	¬W¯�q�ª¥ª³w6´6q�¬«pµw	¬
u§s � ¦§{r²rq\ª�¬³paqP¦¡w	|«´Tq\ª¥¬�ª«q�Àk{rq\s � qÃsk{r¯ m q�|�u§¬�pµw6ª�¬³|³w	srª«¯�u§¬¥¬³q�²M¤ � s$y6|«²rq\|�¬³y�|«q\²r{ � q�¬«prq
w	¯�yT{ask¬�y6°�srq\¬�º·yT|«Ê m w6sa²aº�ux²a¬«p � yTsrª«{a¯�q\² m®n paqÉw6|g¬ m qÉw	¬�¯�q\ª«ª«w6´Tq�ª\¢ ���Y���N� ¹r|«y6¹EyTª¥q�ª
w¾¨	w6|¥u¡w m ¦§qN|«w	¬³q�prq�w6|¥¬ m q�w	¬�ª � paq�¯�qÇu§sbº�pru � p~prq�w6|¥¬ m q�w	¬�¯�q\ª«ª«w6´Tq�ª�w6|¥qv¬³|«w6srª«¯�u§¬¥¬³q\²�¯�yT|¥q
°I|¥q�Àk{rq\sk¬«¦ n ux¯�¯�q\²ru¡w�¬³q�¦ n w	° ¬«q�|Nw ²µw	¬³w ¯�q\ª«ª«w6´Tq6¤ � yT|¥q¾ª«¹7q � u§ò � w6¦x¦ n ¢Ýº�prq�sÃw ª¥q�sr²aq�|Nòµ|¥ª¥¬
¬«|³w6saª«¯�u§¬³ª�w�¯�q\ª«ª³w	´Tq6¢Ýu§¬�u§sru§¬«u¡w6¦§uxÂ�q\ª%¬³paq¸u§sk¬«q�|g¨6w	¦ m qÁ¬�º%q\q�s�¬�º·ybprqÉw	|¥¬ m qÉw�¬N¯�q�ª¥ª³w6´Tq\ª�¬«y w
ª¥¯ w	¦x¦T¨	w6¦x{aq��������6¤ � pru§ª�uxs®¬«q�|¥¨	w6¦juxªU²ryT{ m ¦xq\²¾q\¨6q�| n ¬³u§¯�q·w�paqÉw6|g¬ m qÉw	¬�¯�q\ª«ª³w	´Tq%u§ªSª¥q�s®¬H{rs®¬³u§¦
u©¬C|«qÉw � prq�ª(wÇ¯ w/»au§¯¾{r¯±¦§ux¯�u§¬��	��
�	¤�*�paq�s ¬«prqNª¥q�sr²rq\|·¬«|³w6srª¥¯�u©¬³ªCw6sry	¬³prq\|%²µw	¬³wÇ¯�q�ª¥ª³w6´6q6¢
u©¬�ux¯�¯�q\²ru¡w�¬³q�¦ n |«q�ª¥q\¬«ª�¬«prq�uxs®¬³q\|¥¨	w6¦:¬³y��������	¤ � y6¯�¹µw	|«q�²�º�u§¬«p~wfòa»3q\²Pprq�w6|¥¬ m q�w	¬�ª � prq\¯�q
u§s�º�pru � phprq�w6|¥¬ m q�w	¬�¯�q\ª«ª«w6´Tq�ªÇw6|¥q�²ruxªg¬³|¥u m {a¬«q�²Ãq\¨6q�sr¦ n w � |«yTª¥ª�¬«ux¯�q6¢M¬«pruxªv¬«q � prsauxÀk{rq�pµw6ª
¦§y1º�y1¨Tq\|«prq�w6²,º�paux¦xq�ªg¬³u§¦x¦M¹a|«y1¨jux²ru§sr´�°[w6ª¥¬�¦§yTª«ª�²rqÁ¬³q � ¬³u§yTs:¤
� q�¦§u¡w m u§¦xu©¬ n y6°�¬³prq�¹r|¥y6¬³y � y6¦Yuxª�w � pruxqÁ¨Tq�²�¬³pa|«yT{r´6p�w�¬�º·y	Å�¦§q\¨6q�¦Ypru§q�|«w6| � p n y6°�¦xy6´T´Tuxsa´

ª¥q�|g¨Tq�|¥ªLAÇwb¹r|¥ux¯�w6| n ¦xy6´T´Tuxsa´bª«q\|¥¨Tq\|Çw6sr²hwbª«qÁ¬�y6°Cª«q � yTsr²µw	| n ¦xy6´T´Tuxsa´ ª«q\|¥¨6q�|«ª\¤ � q � q\u§¨Tq\|«ª
u§s?¬³prq~´T|«y6{r¹�w	|«q�yT|«´Tw6sruxÂ\q�²�uxs®¬³yR����qO Éª m w6ª¥q�²�yTs�¬«prq�u§|f´Tq�yT´6|³w6¹rpau � ¦xy � w�¬³uxy6srª�¤ � ª«u©¬³q
u§ª�w�¦xy � w6¦§uxÂ�q\²�¹µw6|g¬�y6°Q¬³prqfsrqÁ¬�º%y6|«ÊÝ¢Sª¥ux¯�ux¦xw6|�¬«y~w�¦§y � w6¦�|¥q�´Tu§yTs�uxs�¬«prq �N�~� £�¹r|«y	¬³y � yT¦]¤
� w � p~ª«u©¬³q�pµw	ª�w�ª¥q � y6sr²µw6| n ¦xyT´6´Tuxsr´Wª«q�|g¨Tq\|�¤.*�prq�s,w�|«q � q�u©¨Tq�|�²rqÁ¬³q � ¬³ª�w�¯�q\ª«ª«w6´Tq�¦xyTª¥ª�¢ru©¬
|¥q�Àk{rq\ª¥¬³ª¸wb|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�°I|«yT¯çu§¬«ªvª«q � yTsa²µw6| n ¦§yT´T´Tu§sr´ ª¥q�|g¨Tq�|\¤ � °%wbª«q � yTsr²µw	| n ¦xy6´T´Tuxsa´
ª¥q�|g¨Tq�|W¯�u§ª«ª«q\ª¾w~¯�q\ª«ª³w	´Tq6¢Su§¬ � yTs®¬¶w � ¬³ªÇ¬³prq�¹r|«u§¯ w	| n ¦§yT´T´Tu§sr´�ª«q�|g¨Tq\|W°IyT|Ç|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsM¤



� ñ

� paq�¯¾{r¦§¬«u � w6ª¥¬Wª«q�sa²rq�|�yTsa¦ n ¹Eq\|¥°IyT|¥¯�ª¸q�|«|¥yT|¾|¥q � y1¨6q�| n °Iy6|¸¬³paq�¹r|«u§¯ w6| n ¦xyT´T´6uxsr´~ª«q\|¥¨Tq\|�¤
� ux´T{r|¥q } ¤Üñ�u§¦x¦§{rª¥¬«|³w	¬«q�ª%¬«prq�q�|«|¥yT|(|«q � y1¨Tq\| n pru§q�|³w	| � p n uxs ���Y���N� ¤

s

sreceiver sender logging server request

secondary

primary

� ux´T{r|¥q } ¤Üñ�A � |¥|«yT|v|¥q � y/¨6q�| n uxs ���Y���N� u§ª�¹r|«y1¨jux²rq\²�¬³pr|¥yT{r´TpÃw ¬�º·y	Å�¦§q\¨6q�¦Hpru§q�|³w	| � p n y6°
¦§yT´T´Tu§sr´¾ª¥q�|¥¨6q�|¥ªLAYw�¹r|¥ux¯�w6| n ¦xy6´T´Tuxsa´¾ª«q\|¥¨Tq\|vw6sa²,wfª«qÁ¬�y6°�ª¥q � yTsr²µw6| n ¦xyT´6´Tuxsr´Wª«q�|g¨Tq\|«ª�¤

���Y���N� {rª«q\ªYw¸ªg¬¶w	¬«uxªg¬³u � w6¦Ýw � Êksry1º�¦xq\²r´T¯�q�s®¬(ª � prq�¯�q�¬«yWq�ªg¬³u§¯ w	¬«q(¬³prq�²ruxª¥ª«q�¯�uxsrw	¬³u§yTs
ªg¬¶w	¬«{rªfy6°�w�²µw�¬¶w�¯�q\ª«ª«w6´Tq,w6sr²?¬³prq\s�²rq � u§²rq�ªfº�prq\¬«prq�|f¬³yÃª¥q�sr²�¬³prq�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�uxs
{asru � w6ª¥¬�yT|(¯¾{a¦§¬³u � w6ªg¬É¤ � u§Ê6q ���,� £S¢µ¬³paqÇq\|«|¥yT|(|«q � y1¨Tq\| n pruxq\|³w6| � p n uxs ���Y���N� uxª(ªg¬¶w	¬«u � ¤

Þàß�ávß�á ñ�ò�å�åpúhêXé8ð&å�üÔì ízçOî�èëï-é8ð�îtñ�ò�é.óXð�ômõ�ò�îÙö�ò�õ8î�õWï-õiç
� paq � |«q\qÁÅ m w6ª«q\² � {r¦©¬³u � w6ª¥¬ � |³w6saª«¹7yT|¥¬�£H|«y6¬«y � yT¦�G ���~� £iI(ºYw	ª�²rq\ª«u§´Tsrq�²~°IyT|�uxs®¬³q\|³w � ¬³u©¨Tq
� yT¦x¦xw m yT|³w	¬«u§¨6q¾w6¹r¹a¦xu � w	¬³u§yTsrªH� ���¸� ßTï�� ¤ � s�¬«pruxª�¹r|¥y6¬³y � y6¦.¢<|«q � q\u§¨Tq\|«ªÇw6|¥q�y6|«´®w6sauxÂ�q\²Ãuxs®¬³y�w
pauxq�|«w6| � p n y6°�ª¥{ m srqÁ¬³ª�yT|�²ryT¯�w6u§srª�¤ � s�qÉw � p>²ry6¯ w6u§s:¢·wd²ryT¯�w6uxs�¯�w6sµw6´6q�|�uxª�ª«q�¦§q � ¬³q�²
¬«yb¹7q�|¥°Iy6|«¯ëq�|¥|«yT|�|«q � y1¨Tq�| n °IyT|�´T|«y6{r¹�¯�q�¯ m q�|¥ª�º�u§¬«pruxs,u§¬«ªN²ryT¯�w6u§sPw6ª�º%q\¦x¦Sw6ª�°IyT|�ª«yT¯�q
²ay/º�saª¥¬³|¥qÉw6¯�²ryT¯�w6uxs�¯�w6sµw6´6q�|«ª\¤   sr¦§uxÊ6q ���,� £,w6sr² ���Y����� ¢�¬«prqQq�|¥|«yT|:|¥q � y/¨6q�| n ¬³|«q\qQuxs
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���~� £Ãu§ª<² n sµw6¯�u � w6¦x¦ n °IyT|¥¯�q\² m w6ª«q\²WyTsÇqÁ»3¹µw	sr²rq�²W|«uxsa´�ª¥qÉw6| � p:¤ � yT|«qCª«¹7q � u§ò � w6¦x¦ n ¢1º�prq�s
w�²ry6¯ w6u§s?¯ w	sµw6´Tq\|Wòµ|«ªg¬vÙ¥yTuxsrª¾¬«prq�´T|«y6{r¹:¢Cu§¬�¯¾{a¦§¬³u � w6ªg¬³ªfw �a�H�v�Y�Y� �U��� £ �N���Q���

¯�q�ª¥ª³w6´6q�º�u©¬³p�w�ª«¯�w6¦§¦ �(��� ¨	w6¦§{rq6¤ � °Ssryf|«q\ª«¹7yTsrª«qÇuxª%|«q � q�u©¨Tq�²Pw	° ¬³q\|�w � q�|g¬¶w6u§s�¹Eq\|«u§y3²�y6°
¬«ux¯�q6¢�u§¬U|«q¼Å�¯¾{a¦§¬³u � w6ªg¬³ª<¬³paq·¯�q�ª¥ª³w6´TqCº�u§¬«p¾w�¦¡w6|¥´Tq�| �(��� ¨	w6¦x{rq	¤ � pru§ªS¹a|«y � q�ª¥ª�|¥q�¹7qÉw	¬«ª�{rs®¬³u§¦
u©¬H|«q � q\u§¨Tq\ªCw5* ���U�<���N� ��� �Y� £ �N���Q��� ¯�q\ª«ª«w6´TqY°I|«y6¯±w6s�q¼»au§ª¥¬«uxsr´�²ry6¯ w6u§s¾¯�w6sµw6´Tq\|
u§s ¬³paq�q�|«|¥yT|Y|¥q � y1¨6q�| n ¬³|«q\q6¤ � prq\|«q�uxª\¢3pay/º·q\¨6q�|\¢EwW¬«|³w6²aqÁÅ�y	Ä m q\¬�º·q�q\s,¹µw	|«q�s®¬�ª¥qÉw6| � p�¬«ux¯�q
w	sr² m w6sr²aº�u§²a¬³p � yTsrª¥{r¯�¹3¬³uxy6s:¤ � °Ç¬³paq�uxs � |«qÉw	ª«q�uxs �(��� ¨	w6¦x{rqPuxªbª¥¯ w6¦§¦�²a{r|«u§sr´?qÉw � p
¬«| n ¢3¬³paqvª«q�w6| � p�¹r|¥y � q�ª«ª(¯�w n ¬¶w6Ê	q�wW¦xy6sr´W¬³u§¯�q�º�prq\sb¬³prqv´6|«yT{r¹ uxª%ª¥¹µw6|¥ª«q6¤ � sb¬³paqvy6¬³paq�|
prw6sr²:¢®u©°7¬«prq �(��� u§s � |¥qÉw6ª¥q�u§ªA¦¡w	|«´Tq	¢ m w6sr²3º�ux²a¬«p�¯�w nWm qYºYw	ª¥¬³q\²�°IyT|�ª«qÉw	| � p�w6sr²�|«q�ª¥¹Ey6srª«q
¯�q�ª¥ª³w6´6q�ª�¤ � shw6²r²ru©¬³u§yTs:¢7uxsP¬«pruxªv¹a|«y6¬«y � yT¦.¢Mwbsrq\ºê²ryT¯�w6uxs,¯ w	sµw6´Tq\|vw6¦©ºYw n ª � pryjyTª«q\ª�¬«prq

� ¦xyTª¥q�ªg¬�qÁ»3uxªg¬³uxsa´~²ayT¯ w	uxs�¯�w6sµw6´6q�|�w6ª�u©¬³ªv¹rw6|«q\sk¬�¢�q\¨Tq\s�u©°Q¬³prq�¹µw	|«q�s®¬ÇuxªN²ry1º�srª¥¬«|«qÉw	¯éuxs
¬«prq�{rsr²rq\|«¦ n u§sr´f¯¾{r¦©¬³u � w6ª¥¬%¬³|«q\q6¤ � pru§ª�¯�w n u§s � |¥qÉw6ª¥qÇq\|«|¥yT|�|«q � y1¨Tq�| n ¦¡w	¬«q�s � n ¤
� q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs�|«q�Àk{rq\ª¥¬«ª�w6sr² |¥q�¹µw	ux|«ª·uxs ���,� £�w	|«q�w6¦§º%w n ª·ª«q\sk¬Yuxs ¯W{r¦§¬«u � w	ª¥¬É¤ � º%y

y6¹a¬³u§¯�u§ÂÉw	¬«uxyTsrª·w6|¥q�¹r|«yT¹7yTª¥q�²�¬³y�|«q\²r{ � q m w	sr²aº�ux²3¬³p�y1¨Tq�|¥prqÉw	²P²r{rqv¬«yfq�|«|¥yT| � y6sk¬«|«yT¦M¯�q\ªgÅ
ª«w6´Tq\ª�¤ � u§|«ªg¬É¢CqÉw � p�²ryT¯�w6uxs�¯�w6sµw6´Tq\|�Ê6q\q�¹rª�¬³|³w � Ê?y6°N¬«prq �(��� ¨	w6¦§{rq�¬³yÃ¬³prq�°[w6|g¬³prq\ª¥¬
¯�q�¯ m q\|%uxs u§¬³ª·²ryT¯�w6uxsM¤ � pru§ª%uxª � w6¦§¦xq\² ¬³prq$�§Æ&�fq��� � ��q8Å � �h��ÆQ�Á¤ � ²ryT¯�w6uxs�¯ w	sµw6´Tq\|%Ê6q\q�¹rª
u©¬³ªv¯�q�¯ m q\|«ªv{r¹7²µw	¬«q�²�º�u©¬³p�¬³paq � {r|¥|«q�s®¬�¯¾{a¦§¬³u � w6ªg¬N|«w6²ru§{rª�¤z*�prq\s�wb|¥q � q�u§¨6q�|�²rqÁ¬³q � ¬³ª�w
¯�q�ª¥ª³w6´6q ¦xy6ª«ª�¢�u§¬¸¯¾{r¦§¬«u � w6ª¥¬«ª¸w,srq�´®w�¬³u§¨6qbw � Êksry1º�¦§q�²r´T¯�q�s®¬¾º�u©¬³pdw �(��� ¨6w	¦x{rq�q�Àk{µw6¦Q¬³y
u©¬³ª�¯¾{r¦©¬³u � w6ªg¬�|³w6²aux{rª\¤   ¹EyTsh|«q � q\ux¹a¬Çy6°·¬³prq�sµw � ÊÝ¢Uu§¬³ª�²ry6¯ w6u§s�¯ w	sµw6´Tq\|�¯¾{r¦§¬«u � w6ª¥¬«ª�¬«prq

� yT|«|¥q�ª¥¹EyTsa²ruxsr´f¯�q�ª¥ª³w6´Tq�º�u§¬«p~w �(��� q�Àk{µw6¦<¬³y�¬«prq�¯¾{r¦§¬«u � w6ª¥¬(|«w6²ru§{rª�¤
� ¬·uxªQ¹7yTª«ª¥u m ¦§q�¬«pµw	¬·¯¾{r¦©¬³ux¹a¦xqY|¥q � q\u§¨6q�|«ª·uxs�w¸|¥q�´Tu§yTs�²aq\¬³q � ¬%w¸¯�q�ª¥ª³w6´Tq�¦xy6ª«ª·w	¬Q¬³prq�ª³w6¯�q

¬«ux¯�q6¤ � prq¸ª«q � yTsr²,yT¹a¬³u§¯�u§ÂÉw	¬«uxyTs ¹r|«yT¹7yTª¥q�²Pu§s�¬³prqÇ¹µw6¹7q�|�uxª(¬«y�{rª¥q¸|«w6sr²ry6¯�u§Â�q�² m w � ÊTÅ^y6Ä
¬«ybª«{a¹r¹r|«q\ª«ª�²r{r¹a¦xu � w	¬³qÇ¯¾{r¦©¬³u � w6ªg¬³ªLA(º�prq\sÃw |«q � q\u§¨Tq\|�²rq\¬«q � ¬³ª�w ¯�q�ª¥ª³w6´TqW¦xyTª¥ª�¢Mu©¬Nº%w6u§¬«ªvw
|«w6sr²ry6¯ëw6¯�y6{rs®¬�y6°�¬«ux¯�q m qÁ°IyT|«qÇ¯¾{r¦©¬³u � w6ª¥¬«uxsr´fwfsµw � ÊÝ¤ � °�u§¬�prq�w6|«ª�w�srw � Ê�°I|«yT¯ w	sry6¬³paq�|
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¯�q�¯ m q\|�u§s�u©¬³ª�²ryT¯�w6uxs?°IyT|f¬³prq,ª³w6¯�q~¯�q\ª«ª³w	´Tq,º�prq\s$u§¬�u§ª�º%w6u§¬«uxsr´a¢%u§¬�ª¥{r¹r¹r|¥q�ª«ª¥q�ª�u©¬³ª
y1º�s?sµw � Ê7¤ � pauxªWª � prq�¯�q�uxª¸ª«u§¯�u§¦¡w6|v¬«yP¬³prq |³w6sr²ayT¯�u§Â�q\² m w � ÊTÅ^y6Ä$ª � prq�¯�qbuxs�¬³prq �3�N�

¹a|«y6¬«y � yT¦.¤ � y1º%qÁ¨Tq\|�¢S¬«prq m w � ÊTÅ�y	Ä�¹Eq\|«uxyj²�prq\|«qfuxª�¹r|¥yT¹7yT|¥¬«uxyTsµw	¦S¬³y�¬«prqfª«uxÂ\q�y6°C¬³prqf¦xy � w	¦
²ayT¯ w	uxs�|³w�¬³prq\|Y¬³pµw6s�¬³y�¬«prq�ª«uxÂ\q�y6°S¬«prq�q�s®¬³u§|«q�¯¾{r¦©¬³u � w6ªg¬(´T|«y6{r¹:¤

Þàß�ávß�� øËõvï-é.ç��Eò�õiízô�� õ¤óXï-å�ôsî
� y � w6¦ � |«yT{r¹ � yTs � q\¹a¬¨G �S�Ç� I·u§ª%w¾¯¾{a¦§¬³u � w6ªg¬·w6¦x´Ty6|«u§¬«pr¯�¬«pµw	¬(yT|¥´®w6sru§Â�q\ª%|«q � q\u§¨Tq\|«ª(u§sk¬«y¾w
pauxq�|«w6| � p n y6° � y � w6¦ � |¥yT{r¹rªW� � y	° ß®ð(� ¤ � sfqÉw � p�¦§y � w6¦3´6|«yT{r¹�w � |«yT{a¹ � yTs®¬³|«y6¦x¦xq\|Auxª�ª«q�¦§q � ¬³q�²
w	sr²�¯�w6²rq�|¥q�ª«¹7yTsrª¥u m ¦§q(°IyT|Q¹r|«y � q\ª«ª«u§sr´¸w � Êksry1º�¦xq�²a´T¯�q\s®¬³ª·°Iy6|·w	¦x¦r|¥q � q\u§¨6q�|«ª·uxs�¬³prw	¬C´T|«yT{a¹:¤
� q�ª«ª«w6´Tq�¦§yTª«ª¥q�ª(w6|¥qv|«q � y1¨Tq\|«q\²~º�u©¬³pru§sbw¾¦xy � w	¦7´6|«yT{r¹�òµ|«ªg¬É¤ ��� |«yT{a¹ � yTs®¬³|¥yT¦x¦§q�|%|¥q�Àk{rq\ª¥¬³ª
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª�°I|«y6¯�u§¬³ª�{r¹aª¥¬³|¥qÉw6¯ � |«yT{r¹ � yTs®¬³|¥yT¦x¦§q�|�u§°a¦xy � w6¦®|¥q � y1¨6q�| n uxªUsry6¬Sª«{ ��� q\ª«ªg°I{r¦.¤
� prq\|«qhw6|¥qP¬³pr|¥q�q�¬ n ¹7q�ª�y6°¸w � Êksry1º�¦xq\²r´T¯�q�s®¬³ª�u§s �U�¸� A·¹EyTª¥u§¬«u§¨Tq�w � Êksry1º�¦xq�²a´T¯�q\s®¬É¢

saq�´®w	¬«u§¨6q¾w � Êksry1º�¦xq\²r´T¯�q�s®¬É¢Mw6sr²�ª¥q�¯�u©Å^srq�´®w�¬³u§¨6qÇw � Êksry1º�¦xq�²a´T¯�q\s®¬É¤ �±� |¥yT{r¹ � yTs®¬³|«y6¦x¦xq\|
ª¥q�sr²aª�w ¹7yTª«u©¬³u§¨6qWw � Êjsay/º�¦§q�²r´6¯�q\sk¬Nº�prq�s�w	¦x¦�|«q � q�u©¨Tq\|«ªvu§sPu§¬«ªN¦§y � w6¦<´T|«y6{r¹�pµwÉ¨TqW|«q � q�u©¨Tq�²
¬«prq�¯�q\ª«ª«w6´Tq6¤ � pru§ª�u§sr²ru � w	¬«q�ªY¬³y�¬«prq¸ª¥q�sr²aq�|�yT|�w�paux´Tprq\|gÅ^¦xq\¨6q�¦ � |«y6{r¹ � y6sk¬«|«yT¦§¦xq\|%¬³pµw�¬�u©¬
u§ªHª³w	°Iq(¬«yÇ²auxª � w6|«²f¬³paq�¯�q�ª¥ª³w6´6q6¤ �K� |«yT{a¹ � y6sk¬«|«yT¦§¦xq\|Hª«q�sa²rª%w�srq\´®w	¬«u§¨Tq�w � Êksry1º�¦§q�²r´T¯�q�s®¬
u©°�¬³prq�q�s®¬«ux|«q�¦§y � w6¦%´6|«yT{r¹�¯�uxª¥ª«q�²?¬«prq�¯�q\ª«ª³w	´Tq6¤ � pru§ª�uxsr²au � w�¬³q�ª¾¬«y�¬³prq�ª«q\sr²rq\|f¬«pµw	¬�w
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs¸uxª�saq�q�²aq�²:¤ �$� |¥yT{r¹ � yTs®¬«|«yT¦§¦xq�|Uª«q\sr²rªQwvª¥q�¯�u©Å�saq�´®w	¬«u§¨6q%w � Êksry1º�¦§q�²r´T¯�q�s®¬
º�paq�sdª¥yT¯�q6¢ m {a¬Çsry6¬¸w6¦§¦.¢:|¥q � q\u§¨6q�|«ª¸uxsÃ¬³prqf´T|¥yT{r¹hpµwÉ¨Tq�|«q � q�u©¨Tq\²d¬³prqf¯�q�ª¥ª³w6´Tq	¤ � u§s � q�w
¯�q�ª¥ª³w6´6q�¦xyTª¥ª u§ª |«q � y1¨Tq\|«q\²�º�u©¬³pru§s$wd¦§y � w6¦�´T|«y6{r¹$òµ|«ªg¬É¢(¬³paqPª«q\sr²rq\|�²ry3q\ªbsry6¬ srq�q\²$¬³y
|¥q\¬«|³w6srª¥¯�u©¬�¬«prqP¯�q�ª¥ª³w6´6q�w	¬�¬³pru§ª ¯�yT¯�q\s®¬É¤ � y1º·q\¨Tq\|�¢�¬³prq,ª«q�sa²rq�| � w6srsry	¬b|«q\¦xq�w6ª«qP¬«prq
¯�q�ª¥ª³w6´6q�q\u§¬«prq�|BAvu§°Q¬³paq � |«y6{r¹ � yTs®¬³|«y6¦x¦xq\| � |«w6ª«paq�ª�¢U|«q � q\u§¨Tq\|«ªÇuxs�u©¬³ª�¦xy � w	¦�´T|¥yT{r¹Ãª«pry6{r¦x²
ªg¬³u§¦x¦ m qÇw m ¦§qv¬³yf´Tq\¬�¬«prq�¯�q\ª«ª³w	´Tq�²rux|¥q � ¬«¦ n °I|«yT¯½¬³prq�ª«q\sr²rq\|�¤
�U�Ç� � w6s m q � yTs3òµ´T{r|¥q�²�¬³yÃyT¹7q�|³w�¬³q�uxs�¬�º·yh¯�yj²rq�ªBA�w�²rq�¦xw n Å^ª«q�saª«u§¬«u§¨6q~¯�yj²rqbyT|fw
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¦§y®w6²3Å^ª«q\srª«u©¬³u§¨6qY¯�y3²rq	¤ � prq � pryTu � q(|¥q\óµq � ¬³ª·wv¬³|«w6²rqÁÅ^y6Ä m q\¬�º·q�q\s srqÁ¬�º%yT|¥Ê¾¬³|«w	 � w	sr²fq�|«|¥yT|
|¥q � y/¨6q�| n ¦xw	¬³q\s � n ¤ � sÃ¬³prq�²rq\¦¡w n ª«q\srª«u©¬³u©¨Tq�¯�yj²rq6¢<º�prq\s?w � |¥yT{r¹ � yTs®¬³|¥yT¦x¦§q�|�|«q � q\u§¨Tq\ª¾w
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs~|«q\Àj{aq�ª¥¬�¢Mu©¬�ux¯�¯�q\²ru¡w	¬«q�¦ n ¯¾{a¦§¬³u � w6ªg¬³ª(¬³paq¸|¥q�Àk{rq�ªg¬³q\²�¯�q\ª«ª³w	´Tq¸u§s,u©¬³ª�¦xy � w	¦
´6|«yT{r¹M¤ � s � yTs®¬«|³w6ªg¬É¢�uxs�¬³prqQ¦§y®w6²�ª«q\srª«u©¬³u©¨TqQ¯�yj²rq	¢	w � |«yT{a¹ � y6sk¬«|«yT¦§¦xq\|:|«q � yT|¥²rªU¬«prqQsk{r¯ m q�|
y	°r|«q\Àk{rq�ªg¬³ªA|¥q � q\u§¨6q�²¸°Iy6|�¬«pµw	¬S¯�q\ª«ª«w6´TqQ²r{r|¥uxsr´�w�¹a|«q�²aq\òµsrq\²¾¬³u§¯�qHu§sk¬«q�|g¨6w	¦.¤ � °a¬«pruxªUsk{r¯ m q�|
q¼» � q�q\²rª�w � q�|g¬¶w6u§sP¬³pr|¥q�ª¥pryT¦x²M¢Eu©¬�|¥q\¬«|³w6srª¥¯�u©¬³ª�¬³prq¸¯�q\ª«ª«w6´Tq¾u§s,¯¾{a¦§¬³u � w6ªg¬É¤ � ¬³paq�|¥º�u§ª«qW¬«prq
¯�q�ª¥ª³w6´6qÇu§ª(ª«q\sk¬�uxs�{rsau � w	ª¥¬É¤
� prq pruxq\|³w6| � p n y6°Y¦xy � w6¦H´T|¥yT{r¹rª¸uxª � yTsaª¥¬³|¥{ � ¬«q�²�¬«pr|«yT{a´Tp�w � n sµw	¯�u � � y6saòµ´T{r|«w	¬³u§yTs

� q�|¥¨ju � q6¤ � s�¬³pru§ª(¹r|«y	¬³y � yT¦]¢rw � |¥yT{r¹ � yTs®¬³|¥yT¦x¦§q�|Y¹7q�|¥uxyj²ru � w6¦x¦ n w6srsryT{as � q\ª�u©¬³ªY¹r|¥q�ª¥q�s � q m®n
¯W{r¦§¬«u � w	ª¥¬³u§sr´�w �S� �v�(���Q���(�g�3� ¯�q\ª«ª³w	´Tq6¤ � prq�¯�q\ª«ª«w6´Tq � yTs®¬³w6uxsrªQ¬³paq�ª¥¯�yjy6¬³paq�²�q�|«|¥yT|
¹a|«y m w m ux¦§u§¬ n y6°U¬³prq � |«yT{a¹ � y6sk¬«|«yT¦§¦xq\|�¢3¬«prq�sk{r¯ m q�|(y6°S|«q � q�u©¨Tq\|«ª�uxsb¬³paqÇ¦§y � w6¦M´6|«yT{r¹M¢µw6sr²
¬«prq�uxsau§¬³uxw6¦ �(��� ¨	w6¦§{rqvy6°�¬«prq�¯�q\ª«ª«w6´Tq��¶¤ ��� |¥yT{r¹ � yTs®¬³|¥yT¦x¦§q�|·² n sµw6¯�u � w	¦x¦ n � prw6sr´Tq\ª�¬«prq
ª � yT¹7q�y6°�u©¬³ª�w6²3¨Tq�|g¬³u§ª«q�¯�q�s®¬f¯�q�ª¥ª³w6´Tq\ª m®n � pryjyTª«u§sr´�²ru©ÄMq\|«q\sk¬ �(��� ¨	w6¦x{aq�ª�¤ � |¥q � q�u§¨6q�|
q\ª¥¬«ux¯�w	¬³q\ª�u§¬³ª�payT¹ � yT{rs®¬«ªf°I|¥yT¯ u©¬³ª � |«yT{a¹ � y6sk¬«|«yT¦§¦xq\|W¬³y m qb¬³prq�ª«¯�w6¦§¦xq�ªg¬ �(��� ¨	w6¦§{rq
y	°�w6¦x¦Qw	²a¨Tq\|¥¬³u§ª«q\¯�q\sk¬W¯�q\ª«ª«w6´Tq�ª¸u§¬Çpµw6ªÇ|«q � q\u§¨Tq\²�²r{r|¥uxsr´Pw,¹r|¥q�²rqÁòµsrq\²�¬³ux¯�q�uxs®¬«q�|¥¨	w6¦]¤ �

|¥q � q�u§¨6q�|S¯ w6u§s®¬¶w6u§srª<uxsa°Iy6|«¯�w	¬³u§yTs�w m yT{a¬�w6¦x¦ � |«yT{a¹ � yTs®¬³|¥yT¦x¦§q�|¥ªUu©¬Upµw6ª�paqÉw6|¥²¸°I|«y6¯�|«q � q�s®¬³¦ n
w	sr² ª¥q�¦xq � ¬«ª%¬³prq�¯�yTª¥¬ � ����Ågoj��Å�� � qO �yTsrq�¬³y¸¹r|«y � q\ª«ªYu©¬³ªCw � Êksry1º�¦xq\²r´T¯�q�s®¬³ª\¤ �U�Ç� ²ryjq�ª·sry6¬
¹a|«yT¹7yTª«qÇwfª«¹7q � u§ò � ¯�qÁ¬³|¥u � ¬³y�¯�qÉw6ª¥{r|«qÇw6¹r¹a|«yT¹r|¥u¡w	¬«q�srq\ª«ª\¤ � w	¬³paq�|(¬³pru§ª�²rq � uxª«u§yTs~uxª(¦xqÁ° ¬(¬³y
¬«prq�w6¹r¹r¦§u � w	¬³u§yTs:¤ � srqf¹7yTª«ª¥u m u§¦xu©¬ n u§ªv¬³y~ª«q\¦xq � ¬�¬³prq � ¦§yTª«q\ª¥¬ � |«yT{r¹ � yTs®¬«|«yT¦§¦xq�|§G[uxs�¬«q�|«¯�ª
y	°Wpry6¹ � yT{rs®¬³ªgI~w	ª�¹r|«qÁ¨3u§yT{rª¥¦ n ²ry6srqÃuxs$¬³paq ���,� £Þ¹r|¥y6¬³y � y6¦.¤ � y1º%qÁ¨Tq�|\¢v°IyT| � q\|¥¬³w6uxs
w	¹r¹r¦xu � w	¬«uxyTsaªHw�|«q � q�u©¨Tq�|C¯�w n ºYw	sk¬C¬³y�ª¥q�¦xq � ¬Q¬³paq � |«y6{r¹ � y6sk¬«|«yT¦§¦xq\|�º�pru � p�pµw6ªH¬«prq�¦xy1º%q\ª¥¬
q\|«|¥yT|�¹r|«y m w m u§¦xu§¬ n ¤ � ¬fu§ªfw6¦xª¥y�¹Ey6ª«ª«u m ¦xq�¬³y � yTsaª«ux²aq�|fw � yT¯ m uxsµw�¬³uxy6s�y6°�ª«q\¨6q�|«w6¦(¯�qÁ¬³|¥u � ª\¤
� °(w,|«q � q\u§¨Tq\| � w	srsry6¬Çòµsr²?w	s�w6¹r¹a|«yT¹r|¥u¡w	¬«q � |«y6{r¹ � yTs®¬«|«yT¦§¦xq�|<GIq6¤Ü´r¤�w6¦x¦Qq¼»au§ª¥¬«uxsr´ � |¥yT{r¹
� � ¬¾¯�w n w	¦xª«y � y6sk¬³w6uxs�y6¬³paq�|Çuxsa°IyT|¥¯ w�¬³uxy6sh|¥q�Àk{ru§|«q�² m®n ¬«prqbw	¹r¹r¦xu � w	¬«uxyTsÙGIq6¤Ü´r¤ � w6|¥|«uxq\|°Iq\q�ª\¢7ª¥q � {r|«u©¬ n yT¹a¬«uxyTsrªgIÁ¤



� 


� y6sk¬«|«yT¦§¦xq\|«ª�w6|«qÇ¬³yjy�°[w6|Nw1º%w n IÁ¢:u©¬N¯�w n q�ª¥¬³w m ¦§uxª«p�w srq\º¿¦§y � w6¦�´T|«y6{r¹�w6sr²Pq�¦xq � ¬Nu§¬³ª¥q�¦©°Qw6ª
¬«prq � |¥yT{r¹ � yTs®¬³|¥yT¦x¦§q�|�¤ � y6° ¬�ª¥¬³w	¬³qf¬³u§¯�q\|«ª�w6|¥qf{rª«q\²�¬³y~²rqÁ¬³q � ¬ � |«y6{r¹ � yTs®¬³|«y6¦x¦xq\|«ªv¬«pµw	¬
prw1¨6q � |³w6ª¥prq�²,yT|(¦xqÁ° ¬(¬³prq�´T|¥yT{r¹:¤

°D±�� ÐÑÂ�¸`·CÏz¶�Ú"¹m»C»C´Ä»:·�ÏzÛ ÐÑÏzºÄ´L¹mÎÀºLÏ Ò ¸ÀºB·C´Ä¿v¹H»:·

� q � q�s®¬³¦ n ª«qÁ¨Tq�|«w6¦�¹r|«yT¹7yTª«w6¦xª�pµwÉ¨6q m q�q\s�¯�w6²rq�¬³pµw�¬�q¼»j¬³q�sa²�¬³paq,q¼»au§ª¥¬«uxsr´ � £±¯¾{r¦©¬³u � w6ªg¬
ª¥q�|g¨3u � q m®n ¹r|«y1¨jux²auxsr´�srqÁºÞ°I{rs � ¬³u§yTsµw6¦§u§¬³u§q�ªWw	¬f|«yT{3¬³q�|¥ª�¤ � prq�¯�y6¬³u©¨6w�¬³uxy6s�uxª¾¬«pµw	¬f¯�w6s n
y	°�¬³paqW²ru© � {r¦§¬«uxq\ª�u§s~¬«prqÇ²rq�ª¥ux´Ts,y6°H|«q\¦xuxw m ¦xqN¯¾{r¦§¬«u � w6ª¥¬�¹r|¥y6¬³y � yT¦§ª(°IyT|�¦¡w6|¥´Tq�srq\¬�º·yT|«Êkª�w	|«q
²a{rq~¬«yÃ¦¡w � Ê�y	°N¬³y6¹EyT¦§yT´Tu � w6¦Cuxsa°Iy6|«¯�w	¬³u§yTs?w m yT{a¬f¬³paq~{asr²rq�|¥¦ n uxsa´�¯¾{a¦§¬³u � w6ªg¬¾¬³|¥q�q	¤ � { � p
u§sa°IyT|¥¯ w	¬«uxyTs�u§ª�²aq�¦xu m q\|³w	¬«q�¦ n prux²a²rq�s,uxs�¬³prq � £�¯W{r¦§¬«u � w	ª¥¬�¯�yj²rq\¦.¤i*�u©¬³pPw6ª«ª¥uxª¥¬³w6s � q¸°I|«y6¯
saq\¬�º·yT|«Ê$|¥yT{a¬«q�|«ª\¢N|¥q�¦xuxw m ¦§q,¯¾{a¦§¬³u � w6ªg¬b¹r|¥y6¬³y � y6¦xª � w6sKw � pruxqÁ¨Tq m q\¬«¬«q�|�¹7q�|g°IyT|«¯�w6s � q�w6sr²
ª � w6¦xw m u§¦xu§¬ n ¤ � sd¬³paq °IyT¦x¦§y1º�uxsr´r¢<º·qbqÁ»aw6¯�uxsaq�¬�º·y�qÁ»aw6¯�¹r¦xq\ª¸y	°�|«yT{a¬«q�|�Å�w6ª¥ª«uxªg¬³q\²�ª � prq\¯�q\ªLA
�U��� �Ú£C£ � ß 
 � w6sr² � q�w6| � p,£�w6|g¬ n � �(� ßTßh� ¤

Þàß��5ßãâ ø�èëù��¤îQú��Rå�èãù��¤îtì ízç÷î�èãï-é8ðQî��Wå�ò�ýsèãï-å
�U��� qÁ»j¬³q\sr²rª%¬«prq � £�¯¾{r¦§¬«u � w6ª¥¬Qª¥q�|¥¨ju � q�¯�yj²rq�¦rº�u©¬³p�w¸srqÁº>ª«qÁ¬%y	°M°IyT|gºYw6|¥²ruxsa´¸ª¥q�|¥¨ju � q�ªC¬³y
¹a|«y1¨jux²rqWw�¯�yT|«qÇ|«qÁòµsrq�²�°Iy6|«¯ëy6°H¯¾{a¦§¬³u � w6ªg¬³u§sr´r¤ � s �U��� ¢EqÁ¨Tq�| n |¥yT{a¬³q\|Nu§s~¬«prq¾¯¾{r¦©¬³u � w6ªg¬
¬«|«q\qÇª¥q�¦§q � ¬«ª�yTsrq�y6°Su§¬«ªY²ry1º�srª¥¬«|«q�w6¯ ¦xu§srÊkª(w6ª(¬³prq§Åg O���f�� �Åz�f��n�¢! É¤ � |¥q � q\u§¨6q�| � yTsrsaq � ¬«q�²�¬³y
w�|¥q�¹r¦§uxq�|�¦§uxsrÊ~uxª � w6¦x¦§q�²ÃwÀÅg O���f�� �Å�w6sr²hª«q\|¥¨6q�ª¸w6ªÇw�|¥q�¹r|¥q�ª¥q�s®¬¶w	¬«u§¨6q�°IyT|�¹7q�|g°IyT|«¯�uxsr´ q�|«|¥yT|
|¥q � y/¨6q�| n u§s�u§¬³ª(ª¥{ m ¬«|«q�q	¤ � ux´T{r|¥q } ¤ ï ª«pry1º�ª�w6s,q¼»aw6¯�¹a¦xq�y6°U¬³prq�|¥q�¹r¦§uxq�|�w	ª«ª«u§´Tsr¯�q�s®¬É¤
*�prq\s?w,|¥q � q�u§¨6q�|¸²rq\¬«q � ¬«ª¾w~¯�q\ª«ª³w	´Tq�¦§yTª«ª\¢Su©¬Çª«q�sa²rª�w�|«q�Àk{rq\ª¥¬¾¬«y,u©¬³ªÇ|«yT{3¬³q�|\¤   ¹7yTs
" � prq�|¥qPw6|¥q�¬�º%yhqÁ» � q\¹a¬³u§yTsrª\¤ � u§|«ªg¬É¢Qu§°�w�|«yT{3¬³q�|fpµw	ª�y6sr¦ n yTsrq�²ry1º�srª¥¬«|«q�w6¯Æ¦xu§srÊÝ¢Cu©¬ª¥q�¦§q � ¬«ªÇ¬«prqf{r¹rªg¬³|«q�w6¯é¦xu§srÊ�w	ª�¬«prqf|«q\¹r¦xu§q�|�¦xu§srÊÝ¤ � q � yTsr²:¢Uu§°%w�|«yT{3¬³q�|�u§ª¸w	²�Ù«w � q\s®¬Ç¬«y~¬«prq¯W{r¦§¬«u � w	ª¥¬(ª¥q�sr²rq\|�¢Ýu§¬�ª¥q�¦§q � ¬«ª(¬³prq�ª«q\sr²rq\|�¦§uxsrÊ w6ª(u§¬«ª(|«q�¹a¦xuxq\|(¦xu§srÊÝ¤



�1ß

Receiver Replier Router

� ux´T{r|¥q } ¤ ï A � q�¹r¦§uxq\|Ww6ª¥ª«u§´Tsr¯�q�s®¬¾u§s �U��� ¤ � ¨6q�| n |«yT{3¬³q�|Wuxs�¬«prqb¯¾{a¦§¬³u � w6ªg¬¸¬«|«q\qbª«q\¦xq � ¬³ª
y6srq�y6°Qu§¬«ªv²ry1º�srªg¬³|«q�w6¯È¦§uxsrÊkª�w6ª�¬³prq�|¥q�¹r¦§uxq�|�¦xu§srÊÝ¤ � |«q�¹a¦xuxq\|Nª¥q�|¥¨6q�ª¸w6ª�wb|¥q�¹r|¥q�ª«q\s®¬¶w	¬«u§¨Tq
°Iy6|(¹Eq\|¥°IyT|¥¯�u§sr´�q�|¥|«yT|(|¥q � y1¨6q�| n u§s~u©¬³ª(ª¥{ m ¬³|¥q�q	¤

|¥q � q�ux¹3¬fy6°�¬«prq�|«q\Àk{rq�ªg¬É¢·¬«prq�|«y6{a¬³q\| � prq � Êkª�º�paq\¬³paq�|fu§¬�u§ª¾°I|«yT¯ u§¬«ª�|«q\¹r¦xu§q�|W¦§uxsrÊÝ¤ � °Nª¥yr¢
¬«prqN|¥q�Àk{rq\ª¥¬(u§ªC°IyT|gºYw	|«²rq\² {r¹rªg¬³|¥qÉw6¯~¤ � ¬³prq\|¥º�uxª¥q�¬«prqN|¥q�Àk{rq�ªg¬(uxªH°IyT|gºYw	|«²rq\² ¬³yÇ¬³prq�|«q�¹a¦xuxq\|
¦§uxsrÊÝ¤¤*�paq�s�w�|«yT{3¬³q�|�°IyT|gºYw6|¥²rªvwf|«q\Àk{rq�ªg¬v°I|«yT¯ëwfsryTsjÅ�|«q\¹r¦xu§q�|�¦xu§srÊ ¬«y�u©¬³ª�|«q�¹a¦xuxq\|�¦xuxsaÊ7¢µu©¬
u§srª«q\|¥¬«ª·u§sk¬«yÇ¬«prq�|«q�Àk{rq\ª¥¬(u©¬³ªCw6²r²a|«q�ª¥ªYw6sa²�¬³paq�u§²rq�s®¬³u©òµq�|Cy6°E¬³prq�¦xu§srÊ¾yTs�º�pru � p�¬³prq�|«q\Àj{aq�ª¥¬
w	|«|«u©¨Tq\²:¤ � pru§ªH|«yT{a¬«q�|Quxª � w6¦x¦§q�²¾¬«prqÖq1Æ�Åcn���n�ÉW��o���n�qAy6°7¬³prq�|«q\Àk{rq�ªg¬É¤ � w � p |¥q�Àk{rq\ª¥¬ � w6s�pµwÉ¨Tq
y6sr¦ n y6srq�¬³{r|¥sruxsr´�¹7yTuxs®¬�¤ � paq�sru � qf¹r|¥yT¹Eq\|¥¬ n y6°C¬³pauxª�°IyT|¥º%w6|¥²ruxsr´�|¥{r¦xqfuxªv¬«pµw	¬�º�prq\s�w6¦§¦
|¥q � q�u§¨6q�|¥ª·u§sfw�ª¥{ m ¬«|«q�q�¯�uxª¥ªQwv¯�q\ª«ª³w	´Tq6¢kyTsr¦ n yTsaq(|«q�Àk{rq\ª¥¬·uxªHª¥q�s®¬C{r¹rª¥¬«|«q�w6¯,¢®qÁ¨Tq\s�¬³payT{r´Tp
say�|¥q � q�u§¨6q�|�uxs�¬³paqÇª¥{ m ¬«|«q�qÇÊksry1º�ª�q¼»aw � ¬«¦ n º�prq\|«q�¬³prq�¦§yTª«ª(pµw	ª�y ��� {r|«|¥q�²:¤
*�prq\s$w�|«q\¹r¦xu§q�|¾|¥q � q�u§¨6q�ª�wh|¥q�Àk{rq\ª¥¬É¢·u§¬ � prq � Êkª�º�prqÁ¬³prq\|�u©¬�pµw6ª�¬³paq~¯�q�ª¥ª³w6´6q6¤ � °Nu©¬

²ay3q\ªÇsay6¬�pµwÉ¨Tqf¬³prqf¯�q�ª¥ª³w6´Tq	¢Su©¬�ux´6sryT|«q\ªv¬³prqf|¥q�Àk{rq�ªg¬É¤ � ¬³prq\|¥º�uxª¥q�u©¬�ª«q\sr²rª¸w~|¥q�¹r¦ n ¬«pµw	¬

� yTs®¬¶w6u§srª�¬³prqf¯�q�ª¥ª³w6´Tq�w6sa²h¬«prqf¦xuxsaÊPux²aq�s®¬³u©òµq�| � w6|«|¥uxq�²Ãu§sÃ¬«prqf|«q\Àj{aq�ª¥¬¸¬³y�¬³paq�|¥yT{a¬«q�|Çw	¬
¬«prq¸¬«{r|«sauxsr´�¹EyTu§s®¬É¤v*�prq�sP¬«prq¾|¥yT{a¬³q\|�|¥q � q�u§¨6q�ªv¬«prqW|¥q�¹r¦ n ¢7u§¬�¯¾{r¦§¬«u � w6ª¥¬«ª�¬«prqW¯�q�ª¥ª³w6´TqÇ¬³y
¬«prq(ª«{ m ¬³|¥q�q�|«yjy6¬³q\²fw	¬A¬«prq(ª«¹7q � u§òµq\²�¦§uxsrÊÝ¤ � pruxªAu§ª � w	¦x¦xq\²�w��h��Åg j��që k�Ö�§Æ&�fq��� � ��q]¤ � ux´T{a|«q } ¤ à
u§¦x¦§{rª¥¬«|³w	¬«q�ª(¬³prq¸q�|¥|«yT|�|«q � y1¨Tq�| n ¹r|¥y � q�ª¥ªvuxs �S�P� ¤ � s,¬«prq¾¦§q\° ¬É¢ÝqÁ¨Tq�| n |¥q � q\u§¨6q�|vu§s,¬³paqW¦xy6ª«ª



}6�

ª¥{ m ¬«|«q�q�ª¥q�sr²aª�wW|«q\Àj{aq�ª¥¬(¬«y¾u§¬«ª%|¥yT{a¬³q\|�¤ � sr¦ n y6srqvy6°<¬«prq�¯½uxªC°IyT|¥º%w6|«²aq�²�yT{a¬«ª«u§²rq�¬«prqv¦xy6ª«ª
ª¥{ m ¬«|«q�q�¬³yf¬³paq � ¦xyTª¥q�ªg¬N|¥q�¹r¦§uxq�| � w6¹µw m ¦xq�y6°�|«q�¹rw6ux|¥uxsr´¾¬«prq�¦xyTª¥ª�¤ � s�¬³paqÇ|¥ux´Tp®¬�¢a¬³pru§ª�|«q�¹a¦xuxq\|
ª¥q�sr²aªN¬³prqÇ|«q\Àk{rq�ªg¬³q�²Ã¯�q�ª¥ª³w6´Tq�¬³y�¬³prqÇ¬³{r|¥sruxsa´�¹7yTuxs®¬�|«y6{a¬³q\|�¢Ýº�pru � pP¬«prq�sP¯¾{r¦§¬«u � w6ª¥¬«ª�¬«prq
¯�q�ª¥ª³w6´6q�¬«y�¬³prq�¦xy6ª«ª�ª«{ m ¬³|«q\q6¤

message loss

Receiver Replier Request Receiver Replier Repair

� ux´T{r|¥q } ¤ à A � |«|¥yT|W|¥q � y1¨6q�| n uxs �U��� ¤ � s�¬³prqb¦§q\° ¬�¢Aq\¨6q�| n |«q � q�u©¨Tq\|�uxsd¬«prqb¦xy6ª«ª¾ª¥{ m ¬³|¥q�q
ª¥q�sr²aª�wW|«q\Àj{aq�ª¥¬(¬«y¾u§¬«ª%|¥yT{a¬³q\|�¤ � sr¦ n y6srqvy6°<¬«prq�¯½uxªC°IyT|¥º%w6|«²aq�²�yT{a¬«ª«u§²rq�¬«prqv¦xy6ª«ªYª¥{ m ¬³|¥q�q
¬«yv¬³prq � ¦xyTª¥q�ª¥¬Q|¥q�¹r¦§uxq\| � w6¹rw m ¦xq%y6°M|¥q�¹µw	ux|«u§sr´N¬«prq(¦xyTª¥ª�¤ � s�¬«prq�|«ux´6pk¬�¢6¬³pauxªA|¥q�¹r¦§uxq�|�ª«q�sa²rªC¬«prq
|¥q�Àk{rq\ª¥¬³q\²�¯�q\ª«ª«w6´Tq�¬³y�¬³prq�¬³{r|¥sruxsr´�¹7yTuxs®¬C|«y6{a¬³q\|�¢kº�pru � p�¬³prq\s ¯¾{r¦©¬³u � w6ªg¬³ªH¬³prq�¯�q�ª«ª«w6´Tq�¬³y
¬«prq�¦xyTª¥ª(ª«{ m ¬³|«q\q6¤

� ¬�uxª�uxs®¬³q\|«q\ª¥¬³u§sr´Ã¬³y � yT¯�¹µw6|«q�¬³paq,q\|«|«y6|�|¥q � y1¨6q�| n pru§q�|³w	| � p n uxs �S�P� º�u§¬«p�¬«pµw	¬�uxs
���,� £U¤ � |«q\¹r¦xu§q�|fuxs �S�P� uxªfª«u§¯�u§¦¡w6|¸¬³y�w � q�ª¥ux´Tsµw�¬³q�² � q � q\u§¨Tq\| u§s ���,� £S¤ � y6¬«p�y6°
¬«prq�¯½ª«q\|¥¨6q�w6ª%|¥q�¹r|¥q�ª«q\s®¬¶w	¬«u§¨Tq\ªY°IyT|%q\|«|¥yT|%|¥q � y1¨6q�| n uxs wW¦xy � w6¦Ý|¥q�´Tu§yTs:¤ � y/º·q\¨6q�|\¢r¬³prq�q�|«|¥yT|
|¥q � y/¨6q�| n ¬³|¥q�qÇuxs �N�,� £>u§ª m {aux¦§¬�w	¬�¬³paqÇ¬«|³w6srª¥¹Ey6|¥¬�¦¡w n q\|vw6sr²,¯ w n sry	¬ � y6|«|«q\ª«¹7yTsr²Pº·q�¦§¦
¬«y,¬«prq {rsa²rq�|¥¦ n uxsr´,¯¾{r¦©¬³u � w6ª¥¬�¬«|«q�q	¤w*�u©¬³p�w	²r²ru§¬«uxyTsrw6¦Aª«{a¹r¹Ey6|¥¬W°I|¥yT¯#|«yT{3¬³q�|¥ª�¢ �U��� � w6s
prw1¨6q m q\¬¥¬³q\| � yTs®¬³|¥yT¦<y6°Sq�|«|¥yT|(|«q � y1¨Tq\| n ¬³|«w	 � ¤



}3�

Þàß��5ß÷Þ �Wå�é8ò�ï#� ö`é8ò�î%$
� qÉw6| � p £Sw6|¥¬ n uxª?w6sõq\|«|«y6|�|«q � y1¨Tq\| n ¹r|¥y6¬³y � yT¦ m w6ª¥q�²½yTsõw�srq\º °IyT|¥º%w6|¥²ruxsr´�ª¥q�|g¨3u � q

� w6¦x¦§q�² Å � n���o��K� � ��q]¢rº�pru � p,°IyT|gºYw	|«²rª�¹µw � Ê6qÁ¬³ªv|«w6sr²ry6¯�¦ n uxsrª¥ux²rqÇw�¯¾{r¦§¬«u � w6ª¥¬�²ru§ª¥¬«|«u m {a¬³u§yTs
¬«|«q\q?� �(� ßTß[� ¤ � sh¬«pruxª�¹r|¥y6¬³y � yT¦]¢:º�prq�sdw~|¥q � q�u§¨6q�|'&¾²rq\¬«q � ¬³ª¾w�¯�q�ª«ª«w6´Tqf¦xy6ª«ª�¢�u©¬¸ª¥q�sr²aªWw
|¥q�Àk{rq\ª¥¬�uxs�w�|³w6sa²ryT¯ � w6ªg¬�¹µw � Ê	q\¬�¬³yÃu§¬«ª¾¹µw6|¥q�s®¬�sry3²aqH@�u§s�¬³prq�¯W{r¦§¬«u � w	ª¥¬¾¬«|«q�q	¤   ¹7yTs
|¥q � q�u§¨ju§sr´�¬«prq,¹rw � Ê6qÁ¬É¢8@$¯�w6Ê6q\ª wh|³w6sa²ryT¯ � pryTu � q~¬³yd²aq � u§²rq�º�prq\¬«prq�| ¬«yh°Iy6|¥º%w6|«²�¬«prq
¹rw � Ê6qÁ¬�¬«y�u©¬³ªY¹rw6|«q\sk¬�yT|Y¬«y�w6sry6¬«prq�| � pru§¦x²:¤ � paqÇ¹a|«y m w m ux¦§u§¬ n y6°U°IyT|¥º%w6|«²auxsr´¾¬«yÖ@:Û ª(¹µw	|«q�s®¬
u§ª(º%q\ux´Tp®¬³q\² m®n ¬³prq¸sk{r¯ m q�|�y6°A¦§qÉwÉ¨Tq\ªNuxs�¬³paq¸ª¥{ m ¬³|¥q�q¸{rsr²rq\|(&/¤ � pru§ª�¢7pry1º%qÁ¨Tq�|\¢M|¥q�Àk{rux|¥q�ª
w�|¥yT{a¬³q\|(¬³yfÊ6q\q�¹,¬«|³w � Ê�y	°S¬«prq�ª«{ m ¬«|«q\q¸¹7yT¹r{r¦xw	¬³u§yTs m q�¦§y/º�qÉw � p~²ry1º�srªg¬³|«q�w6¯ ¦xu§srÊÝ¤
� payT{r¦x²H@�²aq � u§²rqN¬«y¾°IyT|¥º%w6|«²b¬«prq�¹µw � Ê	q\¬(¬«yfw6sry6¬«prq�| � paux¦x²M¢au§¬%uxsrª¥q�|g¬³ªYª¥{a � uxq\s®¬�u§sa°IyT|�Å

¯�w	¬«uxyTs¾u§s®¬³yN¬«prq(¹µw � Ê	q\¬Q¬³yÇw6²r²a|«q�ª¥ªA¬³prq(ª¥{ m ¬«|«q�q m q�¦§y/º�¬³paq�w6|«|¥u§¨	w6¦juxs®¬³q\|¥°[w � q6¤ � pauxªQw6¦§¦xy1º�ª
¬«prqf|«q � ux¹auxq�s®¬�y6°Q¬«prqf|«q�Àk{rq\ª¥¬Ç¬³y�ª«q\sr²Ã¬³prq�|¥q�¹µw6u§|�¯�q\ª«ª«w6´TqfuxsÃw �h��Åg j��që k�+�§Æ&�fq��� � ��qN¬«pµw	¬
|¥q�ªg¬³|«u � ¬«ª·u©¬³ªHª � yT¹7q�¬«yÇ¬«prq�ª¥{ m ¬«|«q�q�|«yjy6¬«q�²�w	¬Q¬³prq�w6|«|¥u§¨	w6¦3¦xuxsaÊ7¢kw	s ux²aqÉw�¹r|«qÁ¨juxyT{rª¥¦ n {aª«q�² uxs
¬«prq �U��� ¹r|«y6¬«y � yT¦.¤ � |¥q � q\u§¨6q�|Y¯�uxª¥ª«uxsa´WwW¯�q�ª¥ª³w6´6qNÊ6q\q�¹rª(ª¥q�sr²auxsr´¾|¥q�Àk{rq\ª¥¬³ª�w	ªYw¾£UyTuxª¥ª«yTs
¹a|«y � q�ª¥ª�{rs®¬³u§¦YwP|¥q�¹µw6u§|�w6|¥|«u§¨6q�ª\¤ � s�qÁÄMq � ¬�¢·w	¦x¦Q|«q � q�u©¨Tq\|«ªf¯�u§ª«ª¥uxsr´~¬³prq�¯�q�ª¥ª³w6´Tq � yTsr²a{ � ¬
|«w6sr²ry6¯Þª«q�w6| � p,uxsrª¥ux²rqv¬«prq�¯¾{r¦§¬«u � w6ª¥¬·¬³|«q\q6¤ � q\s � q � y6¯�q\ª�¬«prq�sµw6¯�q*)7  � Åg�jÈ,+ � Å�qÇ�¤
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� |¥u§¬«u � w	¦Mw6¹a¹r¦xu � w	¬«uxyTsrªC|«q\Àk{rux|¥q�²rq\¬³w6ux¦§q�²bÊksry1º�¦xq\²r´TqÇw m yT{a¬Y¬«prq m q�pµwÉ¨juxyT|%y6°�¬³prq\ux|%ª n ª¥¬³q\¯�ª
{asr²rq�|b¨	w6|¥uxyT{aªbyT¹7q�|³w�¬³uxy6sµw6¦ � yTsa²ru§¬«uxyTsrª\¤ � yT¯�q�y6°�¬³paq�ª«qhw6¹a¹r¦xu � w	¬«uxyTsrª�w6¦§ª«y�¹r|¥y3²a{ � qÃw
ªg¬³|¥qÉw6¯Èy	°·²rw	¬¶wb¬³prw	¬�srq�q\²rª�¬³y m q�²aq�¦xu©¨Tq\|«q�²hw	¬Çw�ªg¬³qÉw	² n |³w�¬³q6¤ � y6|vqÁ»aw6¯�¹r¦xq	¢<uxsÃw6shw6u§|
¬«|³w	 ��� y6sk¬«|«yT¦Mª«q\¬¥¬³u§sr´r¢r¹7q�|¥uxyj²ru � {a¹E²µw�¬³q�ª(¬«y�|«w6²µw6|(u§¯ w	´Tq�ª(w	sr²�óµux´Tp®¬(¬«|³w � Êkª�srq�q\²,¬«y m q

� yT¯�¯¾{rsru � w	¬«q�²d¬«yÃw�´T|«yT{a¹?y6° � yTs®¬³|¥yT¦x¦§q�|¥ªWuxs�wP¬«ux¯�q�¦ n ¯ w6sasrq�|\¤ � ¬³w m u§¦xu§¬ n u§s�¯�q�ª«ª«w6´Tq
²aq�¦xu©¨Tq\| n u§ª(q�ª«ª¥q�s®¬³uxw6¦:¬³y�ª³w�°IqÇy6¹Eq\|³w	¬«uxyTs:¤
� |³w6²au§¬³u§yTsµw6¦§¦ n ¢<¯¾{r¦§¬«u � w6ª¥¬�¹r|¥y6¬³y � y6¦xª�²rq�ª¥ux´Tsaq�²�°Iy6|¸ª¥{ � p?w6¹r¹a¦xu � w	¬³u§yTsrª�¹r|¥y1¨3u§²rq�ª¥¬³|¥yTsr´

|¥q�¦§u¡w m u§¦xu©¬ n ¹a|«yT¹7q�|g¬³uxq\ª·ª¥{ � p�w6ª·w	¬³y6¯�u � u§¬ n G[u©°:wÇ¯¾{r¦§¬«u � w6ª¥¬Qu§ª·²rq\¦xu©¨Tq�|¥q�²�¬³y¸w6s n � yT|«|¥q � ¬Y¹r|¥y	Å
� q�ª¥ª�¢MqÁ¨Tq\sk¬«{µw6¦§¦ n u§¬(º�u§¦x¦ m q¸²rq\¦xu©¨Tq�|¥q�²P¬«y w	¦x¦ � y6|«|«q � ¬N¹r|«y � q\ª«ª«q\ªjI¼¢E¬³y	¬¶w6¦�yT|¥²rq�|¥uxsr´�²rq�¦§u§¨6q�| n ¢
w	sr²�¨jux|¥¬«{µw6¦Sª n s � pr|¥yTs n ¤�£H|«y1¨jux²auxsr´ ¬«prq�ª¥q�¹r|«y6¹Eq\|¥¬³u§q�ªvq\s®¬¶w6u§¦xª � yTª¥¬«¦ n ¹r|«y6¬«y � yT¦xªNw6sr²�¯�w n
¬«|«u§´T´Tq�|%q�|«|«w	¬³u � ¬³pr|¥yT{r´Tpa¹r{a¬�uxs�²rq\¯ w6sa²ruxsr´�q\s®¨3u§|«yTsa¯�q\sk¬«ª�¤
� pru§ª � pµw	¹a¬³q\|A²rq�ª � |¥u m q�ªHwNsaq\º�w6¹r¹a|«y®w � p¾¬«yN|¥q�¦xuxw m u§¦xu§¬ n °IyT| � |«u©¬³u � w6¦kw6¹a¹r¦xu � w	¬«uxyTsrªBA�w � u Å

¯�yj²µw6¦ � {r¦©¬³u � w6ªg¬S¹a|«y6¬«y � yT¦�� �%�v� £ ßTß�� ¬«pµw	¬Spµw6ªUª«{r¹7q�|¥uxyT|Uª � w6¦¡w m ux¦xu©¬ n w	sr²Wªg¬³|«y6sr´�¬«pr|«yT{a´Tp3Å
¹a{a¬N¹a|«yT¹7q�|g¬³uxq\ª�¤   sr¦xu§Ê6q�¨3u§|¥¬«{µw6¦<ª n s � pa|«yTs n ¹a|«y6¬«y � yT¦xª(¬³prw	¬�¹r|«y1¨jux²rqWw6s32¥w6¦x¦:y6|�sry	¬³pru§sr´54

}T}



} ì

´6{µw6|³w	sk¬«q�q	¢ � ux¯�yj²µw6¦ � {r¦©¬³u � w6ªg¬W¹r|¥y6¬³y � y6¦·¹r|¥y1¨3u§²rq�ªWw m u§¯�yj²µw6¦H²rq\¦xu©¨Tq�| n ´T{µw6|«w6s®¬³q�q[A¾°IyT|
w	s n ¯¾{r¦§¬«u � w6ª¥¬�¯�q\ª«ª³w	´Tq�ª«q�s®¬Q¬³y�¬«prq(´T|«y6{r¹:¢T¬³paq�|«q�u§ªQw�paux´Tp�¹r|¥y m w m ux¦xu©¬ n ¬³pµw	¬H¬«prq(¯�q�ª«ª«w6´Tq
º�u§¦x¦k|«q�w � p�w6¦x¯�yTªg¬Aw6¦§¦k¯�q\¯ m q\|«ª\¢®wNª«¯�w6¦§¦j¹a|«y m w m ux¦§u§¬ n ¬³prw	¬�¬«prqY¯�q�ª«ª«w6´Tq%º�u§¦x¦j|«q�w � pfwNª«¯�w6¦§¦
sk{r¯ m q\|�y6°Q¯�q\¯ m q�|«ª\¢�w6sr²Ãw ¨	w6sru§ª«pru§sr´T¦ n ¦§y1º¿¹r|«y m w m ux¦§u§¬ n ¬³prw	¬v¬³paq¾¯�q\ª«ª«w6´Tq¾º�ux¦§¦S|¥qÉw � p
� � n�Ç m {a¬bsry	¬ � ����¯�q�¯ m q�|¥ª�¤ � »3¹Eq\|«ux¯�q�s®¬³w6¦�|«q�ª¥{r¦§¬«ª ²rq\¯�y6srª¥¬«|³w	¬«q,¬³prw	¬�¬«prqP¹a|«y6¬«y � yT¦
w � pruxqÁ¨Tq�ª�ª¥¬«qÉw6² n ¬³pr|¥yT{r´Tpr¹a{a¬�q\¨Tq\s,º�prq\s,°[w6u§¦x{r|¥q�ªYy ��� {r|�¤
� prq |«q�ªg¬¾y6°·¬³prq � pµw6¹a¬«q�|¸uxªÇyT|«´®w	sruxÂ\q�²�w	ªÇ°IyT¦§¦xy1º�ª�¤ � q � ¬«uxyTsdìa¤ � ²rq\ª � |¥u m q�ªÇ¬³prq�q�|«|¥yT|

|¥q � y/¨6q�| n w6¦§´TyT|«u©¬³pr¯�uxs � ux¯�y3²µw	¦ � {r¦§¬«u � w6ª¥¬�¤ � q � ¬³u§yTs�ìa¤ } ²rq\ª � |¥u m q�ª%¬�º·y¾yT¹3¬³ux¯�uxÂ�w	¬³u§yTsrªHy6°
¬«prq m w6ª¥u � w6¦§´TyT|«u©¬³pr¯�¬«pµw	¬Qux¯�¹r|¥y/¨6q(u§¬«ªH¹Eq\|¥°IyT|¥¯ w6s � q({rsr²aq�|Qsrq\¬�º·yT|¥Ê¾°[w6ux¦§{r|«q\ª�¤ � q � ¬³uxy6s�ì3¤ ì
w	sµw6¦ n Â\q�ª�¬³prq·¹Eq\|¥°IyT|¥¯ w6s � qQy6°a¬«prq%¹a|«y6¬«y � yT¦®{rª«u§sr´�°Iy6|«¯�w6¦T¯�q\¬³pay3²rª\¤ � »3¹Eq\|«u§¯�q\sk¬³w6¦k|«q\ª«{r¦©¬³ª
w	|«q�¹r|«q\ª«q\sk¬«q�²,uxs � q � ¬³u§yTsPì3¤ ñr¤ � q � ¬«uxyTs~ìa¤ ï � yTs � ¦x{a²rq�ª\¤

×+±�² 6 Â�»C»�´ÄÃwÚ�Î?¹H»:ÏzÛ 7Ü¾�·8´�Ú�Ïz¾�·8¶8Â�ÃD½ Ó¬¶8Â§·CÂ+¿vÂ�º

� ux¯�y3²µw	¦ � {r¦§¬«u � w	ª¥¬�q\¯�¹r¦§y n ªvwb´TyTª«ª¥ux¹3Å m w6ª¥q�²Ãw6s®¬³u Å�q\sk¬«|«yT¹ n ¹r|«y	¬³y � yT¦U°IyT|vq�|¥|«yT|N|«q � y1¨Tq�| n ¤
� paq�ux²rq�wPy6°�´TyTª¥ª«u§¹dºYw	ª�¹r|«qÁ¨3u§yT{rª¥¦ n {rª«q\²?uxs�q\¹rux²rq\¯�u � w6¦§´TyT|¥u§¬³pa¯�ª�¬³yP²ruxª¥ª«q�¯�uxsrw	¬³q�{r¹3Å
²rw	¬³q\ª�uxsÃw�²ruxªg¬³|¥u m {a¬«q�²�²µw�¬¶w m w	ª«q�q�s®¨jux|¥yTsr¯�q�s®¬<� ��� 
 � ¢ ����� £ 
 ð�� ¤ � yT|¥q�|«q � q�s®¬«¦ n ¢<¨	w6s
� q�saq�ª«ª¥q¸qÁ¬�w6¦.¤A¹a|«yT¹7yTª«q\²Pw�°[w6u§¦x{r|¥qN²rqÁ¬³q � ¬³u§yTs,ª¥q�|g¨3u � q�{rª¥uxsr´f¬³prq�|«w6sr²ry6¯Þ´TyTª¥ª«ux¹auxsr´¾¬«q � p3Å
sauxÀk{rqK� ¨ ���P� ß 
 � ¤ � ¬«prq�|(º·yT|«Ê�yTs~´TyTª¥ª«ux¹~¹r|¥y6¬³y � yT¦§ª�uxs � ¦x{r²rq<� �U�Ç� ß ñr¢ � yT| ßTï ¢ ���S�a� ß®} ¢
��� ß®}�� ¤
� prq�¹r|¥y6¬³y � yT¦a¹r|«y � q\q�²rªC¬³pr|¥yT{r´Tp�w�ª«q�|¥uxq\ªCy	°:|«y6{rsr²rª\¤ � prq�¦xq�sa´6¬³p�y6°EqÉw � p�|«yT{rsa²�¯¾{aª¥¬

m q¾¦xw6|«´Tq\|�¬«pµw6s�¬³paq�|«yT{rsa²�¬³|«u§¹�¬³u§¯�q m qÁ¬�º%q\q�sdw6s n ¬�º·y�¯�q\¯ m q\|«ªvu§s�¬³prqW´T|«yT{a¹:¤ � sÃ¬«prq

� {r|«|¥q�s®¬·ux¯�¹r¦xq\¯�q\sk¬³w	¬³u§yTs:¢	w�|«yT{rsa²�ªg¬¶w6|g¬³ªQq\¨6q�| n~�1�6� ¯�ª\¤ � {a|«uxsa´Çq�w � p�|«yT{rsa² w�¯�q�¯ m q�|7@
ª¥q�sr²aª%u§¬«ªQpruxªg¬³yT| n y6°E|«q � q�u©¨Tq�² ¯�q\ª«ª³w	´Tq�ªQ¬³y¸wÇ|«w6sr²ry6¯�¦ n ª«q\¦xq � ¬³q\² ¯�q�¯ m q�|98�u§sf¬«prq�´T|«yT{a¹:¤



} ñ

� pauxª(¯�q�ª«ª«w6´Tq�u§ª � w6¦§¦xq\²�wËÉ�o��j��� ��¯�q�ª¥ª³w6´Tq	¤   ¹7yTs�|«q � q�u©¨juxsr´¾¬«prq�¯�q\ª«ª³w	´Tq�pruxªg¬³yT| n ¢!8�w6ª«Êkª
@,°IyT|�w6s n ¯�q\ª«ª«w6´Tq�¬³pµw	¬:8�¯�uxª«ª¥q�² m {a¬�@Ppµw	ªN|«q � q\u§¨Tq\²�ª«yf¬³prw	¬i@�w6sr²;8 � w6s � yTs®¨Tq\|«´TqÇ¬³y
u§²rq�s®¬«u � w	¦rpruxªg¬³yT|¥uxq\ª�¤ � ux´T{r|¥q(ìa¤ � ux¦x¦§{rª¥¬«|³w	¬«q�ªU¬³pru§ªH¹r|«y � q\ª«ªCuxsfw�´T|«y6{r¹�y	°7°Iy6{r|H¯�q\¯ m q�|«ª\¢kyTsrq
y	°Aº�pru � p,uxª�¬³prqÇª«q\sr²rq\|�¤ � prqWª¥q�sr²aq�|v¯¾{a¦§¬³u � w6ªg¬³ª�wfª«q�|¥uxq\ªNy6°H¯�q�ª¥ª³w6´6q�ª�{rsr|«q\¦xuxw m ¦ n ¬³y�¬«prq
´6|«yT{r¹M¤ � q�¯ m q�|Ö>b¯�uxª¥ª«q\²�¯�q�ª¥ª³w6´Tq } ¤ � {a|«uxsa´b¬³prqfª«{ m ª«q\Àj{aq�s®¬�´TyTª¥ª«u§¹h|¥yT{rsr²M¢"@hª¥q�sr²rª
wbª¥{r¯�¯ w6| n y6°Qu§¬«ªv|«q � q�u©¨Tq\²h¯�q�ª¥ª³w6´6q�ªv¬³yK>ÀGI¬«prq¾´Ty6ª«ª«u§¹�¯�q�ª«ª«w6´TqÄIÁ¤   ¹7yTs�|«q � q\ux¹a¬�y	°C¬«prq
ª¥{r¯�¯ w6| n ¢Q>�²ruxª � y1¨Tq\|«ªC¬³pµw	¬·u§¬Cpµw	ª·¯�uxª¥ª«q�²�¯�q\ª«ª«w6´Tq } w6sr²�¬³prq\s ª¥yT¦xu � u§¬«ªQw¸|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
°I|¥yT¯�@:¤
� °�w�¯�q�¯ m q�|¸²ruxª � y1¨Tq\|«ª¾¬³prw	¬�u§¬¸pµw6ª�¯�uxª¥ª«q\²�ª«qÁ¨Tq�|«w6¦(¯�q�ª«ª«w6´Tq\ª�¢Qu§¬¸ª«yT¦§u � u§¬³ª�¬³paq�¯�yTªg¬

|¥q � q�s®¬�¯�q�ª«ª«w6´Tqfòµ|«ªg¬É¤ � yT|ÇqÁ»aw6¯�¹r¦xq	¢�u§°%¯�q\¯ m q�|Ö>�¯�u§ª«ª«q\²d¯�q�ª¥ª³w6´Tq\ª � ¢ } ¢Aì3¢Aw6sr²�ñr¢�u©¬
º·yT{r¦§²?|«q\Àj{aq�ª¥¬ w�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�y6°�¯�q\ª«ª«w6´Tq�ñ�òµ|¥ª¥¬É¢H°IyT¦§¦xy1º·q�² m®n ¯�q�ª¥ª³w6´Tq\ª�ìa¢ } ¢Cw6sr²
� ¤ � q\s � qP¬«prq�¹r|¥y6¬³y � y6¦�q\¯�¹rprw6ª«u§Â�q�ªbw � pruxqÁ¨juxsr´?w � yT¯�¯�y6s�ª«{3f»�y6°�¯�q�ª¥ª³w6´TqPpruxªg¬³yT| n
|«w	¬³paq�|·¬«pµw6s�w � yT¯�¯�yTs ¹r|¥q\òa»E¤ � yT|·w6¹r¹r¦§u � w�¬³uxy6srªAº�prq�|¥qv²µw	¬³w¾w6|¥qN¹7q�|«u§y3²au � w	¦x¦ n |«qÁ°I|«q\ª«prq\²
GIq6¤Ü´r¤Wªg¬³y � ÊPÀk{ry6¬«q�ª�uxsÃwbªg¬³y � Ê�¯�w6|«Ê	q\¬�q\sk¨ju§|«yTsr¯�q�s®¬jIÁ¢<srqÁº±¯�q�ª«ª«w6´Tq\ª�w6|«q�{rª¥{µw6¦§¦ n ¯�yT|¥q
u§¯�¹7yT|g¬¶w6s®¬Y¬«pµw6s�yT¦x²�¯�q�ª¥ª³w6´Tq\ª�¤
� ° ¬³q�|fw�¯�q�¯ m q�|�|¥q � q�u§¨6q�ª�w�¯�q\ª«ª«w6´Tq6¢Cu§¬ m {aÄEq�|«ª�¬«prq�¯�q\ª«ª³w	´Tqb°IyT|fwPòa»3q�²�sk{r¯ m q�|

y	°�|¥yT{rsr²aª�w	sr²?¬³prq\s�´®w	| m w6´6q � yT¦§¦xq � ¬³ª¸¬³prq�¯�q�ª«ª«w6´Tq	¤ � s�¬³prq � {r|«|¥q�s®¬�ux¯�¹r¦xq\¯�q\sk¬³w	¬³u§yTs:¢
wb¯�q�¯ m q\|v´®w6| m w6´Tq � yT¦x¦§q � ¬³ª�wb¯�q�ª¥ª³w6´Tq �É� |«yT{asr²rªÇw	° ¬³q\|vu§¬«ªvuxsau§¬³uxw6¦<|«q � q\¹a¬³u§yTs:¤ � q � w6{rª«q
y	°S¬«prq<2¥¯�y6ª¥¬¥Å^|«q � q�s®¬gÅ^òµ|¥ª¥¬=4�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�ª¥¬«|³w	¬«q�´ n w6sa²~¬«prq�|³w6sr²ayT¯�u§Â�q\²�sµw	¬³{a|«q�y6°�¬«prq
w	¦x´TyT|¥u§¬«pr¯,¢Cu§¬�uxª�¹7yTª«ª¥u m ¦§q~¬«pµw	¬�wh¯�q\ª«ª«w6´TqPu§ª ªg¬³ux¦§¦(¯�u§ª«ª¥uxsr´�w	¬bª¥yT¯�q,¯�q�¯ m q�| m {a¬bpµw6ª
m q�q\s�´®w6| m w6´Tq � yT¦§¦xq � ¬³q\²PqÁ¨Tq�| n º�prq�|¥q�q\¦xª¥q6¤ � °Cw ¯�q\¯ m q�| � w6srsay6¬v|¥q � y1¨6q�|�w ¯�q�ª¥ª³w6´6qW¦xy6ª«ª
w�° ¬³q�|Çw � q�|g¬¶w6u§sdw	¯�yT{ask¬Çy6°·¬³u§¯�q	¢Uu©¬Ç´Tu§¨6q�ªÇ{r¹dyTsÃ¬³paq�¯�q�ª¥ª³w6´Tq�w6sr²�|«q\¹EyT|g¬³ª�¬³prq�¦xy6ª«ª�¬³y
¬«prq�w6¹r¹r¦§u � w�¬³uxy6s:¤ � q�s � q�¬«prqf¹r|«y	¬³y � yT¦Quxª�ª¥{ru§¬³w m ¦xq¾°Iy6|¸w	¹r¹r¦xu � w	¬«uxyTsaªv¬³pµw	¬ÇpµwÉ¨6qbw�ª¥¬³|¥yTsr´
q\¯�¹apµw6ª«u§ª(yTs~ª¥¬¶w m ¦xqv¬«pr|«yT{a´Tpr¹r{a¬ m {3¬ � w6s�¬³yT¦§q�|³w�¬³qvu§sa°I|«q\Àj{aq�s®¬N¯�q�ª¥ª³w6´6qÇ¦§yTª«ª\¤



}Tï

sender

msg  1

msg  2

msg  3

p q r s

anti-entropy summary (1,2,3)
summary (1,2,3)

retransmission

solicitation

summary (1,2,3)summary (1,3)

Time

� ux´T{r|¥q�ìa¤ � A � |«|«y6|·|¥q � y1¨6q�| n uxs � u§¯�yj²µw6¦ � {r¦§¬«u � w	ª¥¬É¤ � q�¯ m q�|¥ª%u§s�¬³paq�´T|¥yT{r¹�¹Eq\|«uxyj²ru � w6¦§¦ n
q¼» � pµw6sr´Tqfpru§ª¥¬«yT| n y6°C|«q � q�u©¨Tq�²h¯�q�ª«ª«w6´Tq\ª�¤m*�prq\s�>�|«q � q�u©¨Tq\ªÇ¯�q�ª¥ª³w6´6q�pruxªg¬³yT| n °I|«y6¯ @<¢<u©¬
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¹a|«y � q�ª¥ª¸¹a|«y m w m ux¦§u§¬ n y6°WUh¬«pµw	¬¸w�¹r|«y � q\ª«ªÇpµw6ªÇw � |«w6ª«pÃ°[w6ux¦§{r|«qW²r{r|«u§sr´�yTsrqf|«y6{rsr²Ãy6°%¬«prq
¹a|«y6¬«y � yT¦.¤ � prq�|¥qfw6|«qÇ¬³pr|¥q�qWº%w n ª�u§s,º�pru � p�¹r|«y � q\ª«ª«q\ª � w6s�°[w6u§¦.¤ � prq n � w6s � |³w6ª¥p m qÁ°IyT|«q	¢
²a{r|«u§sr´r¢QyT|fw	° ¬«q�|¾¬³paq~´6yTª«ª¥ux¹?ª¥¬³w6´Tq�y6°�¬³prq � ux¯�y3²µw	¦ � {a¦§¬³u � w6ªg¬f¹r|«y	¬³y � yT¦]¤ � q\|«q�º·q,w	|«q
u§s®¨Tq�ªg¬³u§´®w	¬³u§sr´b¬³paq�|¥q�¦xw	¬³u§yTsrª«paux¹ m q\¬�º·q�q\s�¬³paq�sk{r¯ m q\|�y6°%ª¥{rª � q�¹a¬«u m ¦§qf¹r|«y � q\ª«ª«q\ªWw	sr²h¬«prq
sk{r¯ m q\|Uy	°r´TyTª¥ª«u§¹Ç|¥yT{rsr²aª�¤ � paqCº·yT|«ªg¬ � w6ª¥q·y ��� {r|«ª�º�prq�sWw6¦x¦�°[w6{r¦©¬ n ¹r|«y � q\ª«ª¥q�ª � |³w	ª«p m q\°Iy6|«q
¬«prq�´TyTª«ª¥ux¹Ãª¥¬³w6´Tq	¤ � sÃ¬³pru§ª � w6ª«qf¬³paq�¹r|¥y m w m ux¦xu©¬ n °Iy6|�w~ª¥{rª � q�¹a¬«u m ¦§q�¹r|¥y � q�ª¥ªÇ¬«y,|¥q � q\u§¨6q w
´6yTª«ª¥ux¹f¯�q\ª«ª«w6´Tq�uxªHq�Àk{ru©¨	w6¦xq\sk¬H¬«yÇ¬«prq � w6ª¥q(º�prq�|¥q�¬«prq�|¥q�º·q�|¥qXbB\�b�G � P U�I � yT|«|¥q � ¬C¹r|¥y � q�ª¥ª«q�ª
´6yTª«ª¥ux¹ru§sr´�w	¬�¬³prq m q\´Tuxsasruxsr´�y	°�¬³paq¸|¥yT{rsr²:¤ � u§¯�u§¦¡w6|¥¦ n ¢kº·q � w6sP|¥q�¦¡w/»b¬³paq¸¯�q�ª¥ª³w6´Tq�°[w6u§¦x{r|¥q
|«w	¬³q�¬³y m qvw	s n º�prq\|«q�u§s�¬³paqv|³w6sa´TqNy6°.� ��gEg V � ¢ m {a¬%¬«prq�º·yT|¥ª¥¬ � w6ª«qvy ��� {r|«ª·º�prq�sb¬«prqN°[w6u§¦x{r|¥q
|«w	¬³q�u§ªmV�¤C*dq�sry1º�prw1¨6qhA

b@\1^ bB\onÖG � P U"I



ì �
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; ^ >B\onzG � P 8kiaj�I

bB\ £ � ^ bB\ ` ;
>]\ £ � ^ >B\ P ;

� q\¬:Yp^ �1�6�T� ¢ [ ^ �eq GrY P � IzGIyTsr¦ n ´TyTª¥ª«u§¹�¬«yfyTsrq�y6¬³paq�|(¹r|¥y � q�ª«ªgIÁ¢sUt^ ��g �T�a� ¢µw6sr²
VJ^ ��g �®ï ¤ � ux´6{r|«q�ì3¤ } ª¥pry1º�ªÇpay/ºí¬³paq¾sk{r¯ m q�|�y6°Cª«{aª � q\¹a¬³u m ¦xq�¹a|«y � q�ª¥ª«q\ªÇ²aq � |¥qÉw6ª¥q�ª¸w6ª�w
°I{as � ¬«uxyTsÃy6°C¬³prqfsk{r¯ m q�|�y6°·´TyTª¥ª«u§¹h|¥yT{rsr²aª�¤ � prqf¬³yT¹�òµ´T{a|«qfª«pry1º�ª�¬³prq � w6ª«qfº�prq�|¥q�¬«prq
u§sru§¬«u¡w6¦ � £�¯¾{r¦§¬«u � w6ª¥¬·°[w6ux¦§ªXGIu.¤Üq6¤9VdZf^ �5g � IÁ¤ � paq m y6¬¥¬³yT¯õòµ´T{a|«q�ª«pay/º�ª(¬«prq � w6ª¥q�º�prq�|¥q�¬«prq
u§sru§¬«u¡w6¦ � £�¯¾{r¦©¬³u � w6ªg¬�|«q�w � prq�ª ßT��J y6°%¬«prqf¹r|«y � q\ª«ª«q\ªDGIu.¤Üq6¤uVdZ'^ ��g©� I¼¤ � paq�ª � w6¦§q�ª�y6°%¬«prq
¬�º·yfòµ´T{r|¥q�ª�w6|«q�²ru©ÄMq\|«q\sk¬�¤
� y/º�º·q � yTs®¬³u§sk{rq¸¬«prqWw m y1¨Tq¸w6sµw	¦ n ª«u§ª�¬«y � yT¯�¹a{a¬³q�¬³paq¸q¼»a¹7q � ¬³q\²�sj{a¯ m q\|�y	°A|«y6{rsr²rª

m q\°Iy6|«qÇw�ª«q�¦§q � ¬³q�² � yT|¥|«q � ¬�¹µw6|g¬³u � ux¹µw	sk¬Y|«q � q�u©¨Tq�ª�wf¯¾{r¦§¬«u � w6ª¥¬�¤ � q\òrsrqhA

v \:A�¬«prq�¹r|«y m w m u§¦xu§¬ n ¬³prw	¬�w�ª¥{rª � q�¹a¬«u m ¦§q�¹r|«y � q\ª«ª�´Tq\¬«ª�u§sa°Iq � ¬³q\²,{r¹�¬«y�|¥yT{rsr² M ¤

w \:A(¬³prq�¹r|¥y m w m ux¦xu©¬ n ¬«pµw	¬�w�ª«{aª � q\¹a¬³u m ¦xq�¹r|¥y � q�ª¥ª�´TqÁ¬³ª�uxs3°Iq � ¬«q�²~uxs�|«y6{rsr² M ¤

� m ª¥q�|g¨Tq�¬«pµw	¬�u§s�w	s n ´6u§¨Tq\s�|¥yT{rsr²�w6¦§¦�¬³prq � {r|«|¥q�s®¬³¦ n ª«{rª � q�¹3¬³u m ¦xqf¹r|«y � q\ª«ª¥q�ªWprw1¨6q�q\Àk{µw6¦
¹a|«y m w m ux¦§u§¬ n y6°�´6q\¬«¬«uxsr´�u§sa°Iq � ¬³q\²:¤8*dq�pµwÉ¨Tq[A

v \x^ � P >B\Y
w � ^ v �
w \x^ v \ P v \ Z �

� |¥yT¯È¬³pru§ªÇº·qbw	|«q�w m ¦xqf¬³y~¹r|¥y3²r{ � q � ux´T{r|¥q�ìa¤ ì G]w6ª¥ª«{r¯�q�¬«pµw	¬Ç¬³prq�uxsau§¬³uxw6¦ � £�¯¾{r¦©¬³u � w6ªg¬
°[w	ux¦xªgIÁ¢jª«pry1º�u§sr´�¬³prqv¹a|«y m w m ux¦§u§¬ n °IyT|(w � yT|«|¥q � ¬�¹a|«y � q�ª¥ª(¬³y�|«q � q\u§¨Tq�w�¯�q�ª¥ª³w6´TqNuxs�w � q\|¥¬³w6uxs
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� ux´T{r|¥qNì3¤ ì�A � prqv¹r|¥y m w m u§¦xu©¬ n °IyT|·w � yT|¥|«q � ¬(¹r|¥y � q�ª¥ª%¬³y¸|«q � q�u©¨Tq�w¸¯�q�ª¥ª³w6´6qvuxs wW¹µw6|g¬³u � {r¦¡w	|
|¥yT{rsr²�°IyT|(´T|¥yT{r¹rª�y6°U¨	w6|«u§yT{rª(ª¥uxÂ�q\ª�¤ � ª¥ª«{r¯�q�¬³pµw�¬�¬«prq�uxsru©¬³uxw6¦ � £$¯¾{r¦§¬«u � w6ª¥¬Y°[w	ux¦xª\¤

×+±�� y{zwÃ Ïz¶.´@? Ïz¾�·C¹mº¼ÐÑÏX»C¸ÀºB·8»

� pauxªWª¥q � ¬³uxy6s�¹r|«q\ª«q\sk¬«ª¾qÁ»3¹7q�|¥ux¯�q�s®¬¶w6¦C|«q\ª«{r¦©¬³ª¸y6°Y¬³paq � u§¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬W¹a|«y6¬«y � yT¦QyTs�w
¦§y � w6¦©Å�w6|«q�w�srq\¬�º·yT|«ÊÝ¤ � prqN¬«q�ªg¬³ª�w6|¥q � y6sr²r{ � ¬³q�²�u§s�w¸´6|«yT{r¹ y6°Uì ï ¹a|«y � q�ª¥ª«q\ª � yTsrsaq � ¬«q�² m®n
�É� � m u©¬ � ¬³prq\|«srqÁ¬É¤ � srq�y	°C¬«prq�¯áuxªN¬«prq�ª«q\sr²rq�|\¤ � prq�ª¥q�sr²rq\|�uxªvª¥q�sr²ru§sr´ �}| mkn ¬«q�¯�q\ªgÅ
ª«w6´Tq\ª%w	¬Cw�|³w�¬³q(y6° �1�T� ¯�q\ª«ª«w6´Tq�ªC¹7q�|Qª«q � yTsr²M¤ � q�ª¥ª³w6´Tq\ªYw6|¥q�²rq�¦§u§¨Tq\|«q\²�¬«y�¬«prq�w6¹r¹r¦§u � w�¬³uxy6s
u§s �S���S� yT|«²rq\|�¤�*dqÇ²rq�ª¥ux´Ts~¬�º%y�ª«qÁ¬³ª�y6°Aq¼»a¹7q�|¥ux¯�q�s®¬³ª�¬³y�qÁ»3¹r¦§yT|«q�¬³paq¸u§¯�¹µw � ¬�y6°S¬³prq�¬�º%y
y6¹a¬³u§¯�u§ÂÉw	¬«uxyTsrª�²aq�ª � |«u m q\²?uxs � q � ¬«uxyTs?ì3¤ } ¤ � prq òµ|¥ª¥¬�y6¹a¬³u§¯�u§ÂÉw	¬«uxyTsÃ¹r{a¬«ª�wP¦§ux¯�u§¬�yTs�¬«prq
w	¯�yT{ask¬Qy	°M²µw�¬¶w�w�¹r|«y � q\ª«ªQº�ux¦x¦3|«qÁ¬³|³w	srª«¯�u§¬Hu§s�w6s n ´Tu§¨6q�s�|«yT{asr²:¤ � sf¬³prq(°IyT¦§¦xy1º�uxsa´NqÁ»3¹7q�|¥u©Å
¯�q�s®¬�¢6¬³pru§ªS¦§ux¯�u§¬�u§ª�ª«qÁ¬�¬«y �1�5|Þm®n ¬³q\ª�¤ � u§s � q·qÉw � p�¯�q�ª¥ª³w6´Tq·uxª �}|Þm®n ¬«q�ª\¢T¬³pru§ª�|«q\ª¥¬«|«u � ¬³ª�¬«prq



ìTì

¯�w�»3ux¯W{r¯êsk{r¯ m q\|Cy	°M|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTsrªA¬«y �É� ¯�q\ª«ª³w	´Tq�ª\¤ � y�¬³q\ª¥¬Q¬³prq(qÁÄMq � ¬«u§¨Tq\srq�ª¥ª%y6°7¬³pauxª
y6¹a¬³u§¯�u§ÂÉw	¬«uxyTs:¢1º·q(uxs®¬³|¥y3²a{ � q�w m {a|«ª¥¬Qy	°E¯�q�ª¥ª³w6´6qY¦xyTª¥ªAq\¨6q�| n�}6� ª«q � yTsa²rª mkn ¦xq\¬¥¬³u§sr´vì ��J y6°
¬«prq¾¹r|¥y � q�ª¥ª«q�ª�ª¥ux¯¾{a¦§¬¶w	srq�yT{aª«¦ n ²auxª � w6|«² ï6� � y6srª«q � {a¬«u§¨Tq�¯�q�ª¥ª³w6´6q�ª�¤ � prq�ª¥q�¹r|«y � q\ª«ª«q\ªvº�ux¦§¦
ª¥yT¦xu � u©¬�|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª�²r{r|¥uxsr´�ª«{ m ª«q�Àk{rq\s®¬¸´6yTª«ª¥ux¹�|¥yT{rsr²rª\¤s*�qW¯�qÉw6ª¥{r|«q¸¬³prq¸ux¯�¹µw � ¬�y6°
¬«pruxª(¹7q�|g¬³{r| m w	¬«uxyTs�yTs~wfprqÉw6¦©¬³p n |¥q � q\u§¨6q�|�¤ � prqÇ|«q\ª«{r¦©¬³ª�w6|¥q�ª«pry1º�sPu§s � ux´T{a|«q�ìa¤Üñr¤
� ª � w	s m qWª«q\q�sP°I|¥yT¯Þ¬³paqÇòµ´6{r|«q	¢7º�u©¬³pryT{3¬�¬«prqW|¥yT{rsr²,|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs~¦xu§¯�u©¬¨GI¬«prq�¬³yT¹

òr´T{r|«qÄIÁ¢U¬³prq�¹Eq\|¥¬«{r| m w�¬³uxy6shº·q u§sk¬«|«yj²r{ � q�² � w6{rª¥q�²�¹7q�|¥uxyj²ru � óµ{ � ¬³{rw	¬³u§yTsdu§sh¬«pr|«yT{a´Tpr¹r{a¬�¤
� pauxª�uxª m q � w	{rª«q�|«q � q�u©¨Tq�|¥ª¸¦xw6´T´Tu§sr´ m q�pru§sr²h¬«|«u§q�²Ã¬³y � w	¬ � pd{r¹�yTs�w6¦x¦�¬«prq�¦xyTªg¬�¯�q\ª«ª³w	´Tq�ª
w�¬�yTs � q�w6sr²>prq\s � q�¹a{a¬~wdprq�w1¨ n ¦§y®w6²$y6s$prqÉw	¦§¬³p n |«q � q�u©¨Tq�|¥ª�¤ � s � yTs®¬«|³w6ªg¬É¢�º�u§¬³p$¬«prq
y6¹a¬³u§¯�u§ÂÉw	¬«uxyTs GI¬«prq m y6¬¥¬³yT¯ëòµ´T{a|«q�I¼¢<¬³pr|¥yT{r´Tpr¹a{a¬Çw	¬�w�prq�w6¦§¬«p n |«q � q�u©¨Tq\|Çu§ªv°[w6ux|¥¦ n ª¥¬«qÉw6² n ¤
� paq�|«qNuxª�¢kpry1º·q\¨6q�|�¢Ýw�¬³|«w6²rqÁÅ^y6Ä m q\¬�º·q�q�s�¬«prq�¹7q�|g°IyT|«¯�w6s � q�y	°<prqÉw	¦§¬³p n |«q � q\u§¨Tq\|«ª(w	sr²�¬«pµw	¬
y	°�¹Eq\|¥¬«{r| m q�²�|«q � q�u©¨Tq�|¥ª�¤ � s�yTsrq,pµw6sr²M¢Yux¯�¹Ey6ª«uxsa´�wh|«yT{asr²�|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs�¦xux¯�u§¬ � w6s
¹a|«y6¬«q � ¬YprqÉw6¦©¬³p n |¥q � q�u§¨6q�|¥ªY°I|«yT¯ m q\uxsr´W²r|³w6´6´Tq�² m q�pru§sr² m®n ¹7q�|g¬³{r| m q\²~|¥q � q�u§¨6q�|¥ª�¤ � s�¬«prq
y	¬³prq\|�prw6sr²:¢%wÃ¹7q�|g¬³{r| m q\²�¹r|¥y � q�ª¥ª�º�u§¦x¦%prw1¨6q,¯�yT|¥qb¬³|«y6{ m ¦xq � w	¬ � pauxsr´h{r¹:¤ � yT| � q\|¥¬³w6uxs
w	¹r¹r¦xu � w	¬«uxyTsaª�¢k¯ w	uxs®¬¶w6u§sruxsa´Çªg¬³q�w6² n ¬³pr|¥yT{r´Tpr¹a{a¬�w	¬%prqÉw6¦©¬³p n |«q � q�u©¨Tq\|«ª(uxª·¯�y6|«qNu§¯�¹7yT|g¬¶w6s®¬É¤
� prqQª¥q � y6sr²WyT¹3¬³ux¯�uxÂ�w	¬³u§yTs�²rq�ª � |«u m q\²¸u§s � q � ¬³uxy6s¸ì3¤ } u§sk¨6yT¦§¨6q�ª�{rª¥uxsr´�¯¾{r¦©¬³u � w6ªg¬<|«q � y1¨Tq\| n

°Iy6| � yT|¥|«q�¦xw	¬³q\² � yT¯�¯¾{rsru � w	¬«uxyTs�°[w6ux¦§{r|«q\ª�¤ � s�¬³prq�°IyT¦§¦xy1º�uxsa´PqÁ»3¹7q�|¥ux¯�q�s®¬É¢C¬³prq�¯¾{r¦©¬³u � w6ªg¬
¬«pr|«q\ª«pry6¦x²�uxªHª«qÁ¬Q¬³y } ¤ � prw	¬Cuxª�¢T¬«prq�ª«q � yTsr²�¬³u§¯�q(w�|¥q � q\u§¨6q�|C´Tq\¬«ª·w�|¥q�Àk{rq�ªg¬·°Iy6|Qw�¯�q�ª¥ª³w6´6q6¢
u©¬C¯¾{r¦§¬«u � w6ª¥¬«ªA¬³prq�¯�q\ª«ª«w6´Tq�uxsf¬³prq�´T|«y6{r¹:¤ � y¸¬«q�ª¥¬C¬³paq�qÁÄMq � ¬³u©¨Tq\srq�ª¥ªYy6°M¬«pruxªQyT¹3¬³ux¯�uxÂ�w	¬³u§yTs:¢
º·qPu§s®¬³|«yj²r{ � qPw m {r|¥ª¥¬�y6°�ª n ªg¬³q�¯�Å^º�u§²rqP¯�q�ª¥ª³w6´6q,¦§yTª«ª�q\¨6q�| n$}6� ª«q � yTsr²aª m®n q\¯¾{r¦xw	¬³u§sr´
ª¥q�sr²dyT¯�u§ª«ª¥uxyTs�°[w6u§¦x{r|¥q�ªÇw	¬Ç¬³prq�ª«q\sr²rq�|¸°IyT| �1� � yTsrª«q � {a¬«u§¨6qb¯�q\ª«ª«w6´Tq�ª\¤D*dq�¯�q�w6ª«{a|«q�¬«prq
¬«pr|«y6{r´Tpr¹r{3¬Ww�¬¸y6srqf|«q � q�u©¨Tq�|�¬³y�ª¥q�qf¬³prqfux¯�¹µw � ¬�y6°·²ru§ÄEq�|¥q�s®¬Ç|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsÃªg¬³|³w�¬³q�´6uxq�ª\¤
� paq¸|¥q�ª«{a¦§¬³ª�w6|¥q�ª«pry1º�s,uxs � ux´6{r|«q�ì3¤ ï ¤
*�prq\sb|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTsrªCw6|«q�w6¦©ºYw n ª%ª¥q�s®¬Yu§s�{rsau � w	ª¥¬XGI¬³paq�¬«yT¹�òr´T{r|«qÄIÁ¢k¬³prq�¬³pr|¥yT{r´Tpa¹r{a¬
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G m Ii*�u©¬³p � yT{rsr² � qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs � ux¯�u§¬

� ux´T{r|¥qPì3¤ ñ�A � ÄEq � ¬³u§¨6q�srq\ª«ª�y6°�|¥yT{rsr²�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs�¦xu§¯�u©¬fyTs�¬³pa|«yT{r´6pr¹r{a¬bw	¬bprq�w6¦§¬«p n
¯�q�¯ m q\|«ª�¤
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G m I¤*�u©¬³p�¯¾{r¦©¬³u � w6ª¥¬Y|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsaª

� ux´T{r|¥q(ìa¤ ï A � ÄEq � ¬³u©¨Tq�saq�ª«ª·y6°E¯¾{r¦§¬«u � w6ª¥¬�|«q � y1¨Tq�| n °IyT| � y6|«|«q\¦¡w	¬«q�² � y6¯�¯¾{asru � w	¬³u§yTs¸°[w6u§¦x{r|¥q�ª\¤



ì à

²aq�¯�yTsrª¥¬«|³w	¬«q�ªv¹7q�|¥uxyj²ru � óµ{ � ¬³{µw�¬³uxy6sPqÉw � pÃ¬«ux¯�qÇw ª«q\sr²ÃyT¯�u§ª«ª¥uxyTs�°[w6ux¦§{r|«qÇy ��� {a|«ª�¤ � pruxª�uxª
²a{rqÇ¬«y�¬«prq�¦xyTsa´�q\|«|¥yT|�|«q � y1¨Tq�| n ¬³ux¯�qhAQu§s~y6|«²rq\|�¬«y w � pruxqÁ¨Tq �����U� yT|«²aq�|�²rq�¦§u§¨6q�| n ¢Ýª«{ m ª¥qÁÅ
Àk{rq\s®¬H¯�q\ª«ª«w6´Tq�ªAw6|«q·prq�¦§²W{r¹¾u§s¾wN|¥q � q�u§¨6q�|\Û ª m {aÄMq\|Hw6sr²Ç¬³prq\s�²rq�¦§u§¨6q�|«q\²W¬³y�¬³prqYw6¹r¹r¦§u � w�¬³uxy6s
u§s m {r|«ªg¬³ª�¤ � s � y6sk¬«|³w6ªg¬É¢µ¬³paqÇ¬«pr|«yT{a´Tpr¹r{a¬�uxª(¨6q�| n ªg¬¶w m ¦§q�º�prq�s�wf¯�u©»j¬³{r|¥q�y6°A{asru � w6ª¥¬Nw6sr²
¯W{r¦§¬«u � w	ª¥¬CuxªC{rª«q\²b°IyT|%|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª5GI¬«prq m y6¬¥¬³yT¯±òµ´6{r|«qÄIÁ¤ � prq\ª«q�|«q\ª«{r¦©¬³ª·²rq�¯�yTsrªg¬³|³w�¬³q
¬«pµw	¬�ª¥q�¦xq � ¬«u§¨Tqf{rª¥qfy6°%¯W{r¦§¬«u � w	ª¥¬v°IyT|N|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsaª � w6sÃª«u§´Tsru©ò � w6s®¬«¦ n |¥q�²r{ � qfq�|¥|«yT|�|¥qÁÅ

� y1¨Tq�| n ¬³u§¯�qvº�prq\s~¬«prq�uxsru©¬³uxw6¦ � £�¯¾{r¦§¬«u � w6ª¥¬Y°[w	ux¦xª\¤

×+±�~ � Â�¾À¿WºÄ¸À»C´LÂ�¾

� ¬¶w m ¦§q¸¬«pr|«yT{a´Tpr¹r{a¬�u§ªvwb²rq\ª«u§|³w m ¦§qW¹r|¥yT¹7q�|¥¬ n °IyT|�w6¹a¹r¦xu � w	¬«uxyTsrª�¬³prw	¬v|¥q�Àk{rux|¥q�prux´6p�¹Eq\|¥°IyT|�Å
¯�w6s � q�w6sa²$ª � w6¦¡w m ux¦xu©¬ n ¤ � pru§ª � pµw	¹a¬³q\|bpµw6ªb²aq�ª � |«u m q\²�w � u§¯�yj²µw6¦ � {a¦§¬³u � w6ªg¬ ¹a|«y6¬«y � yT¦
²aq\¨Tq\¦xyT¹7q�²�uxs�¹µw	|¥¬ m®n ¬³paq�w6{a¬³payT|¾¬³pµw�¬f{rª«q\ª�|«w6sr²ryT¯ ´TyTª¥ª«ux¹auxsr´�¬«q � prsru§Àk{rq~¬«yhw � pruxqÁ¨Tq
ªg¬³|¥yTsr´�¬«pr|«y6{r´Tpr¹r{3¬N´T{rw6|³w6s®¬«q�q�ª\¤ � y6¬³pPw6sµw6¦ n ª¥uxª�w6sr²,qÁ»3¹7q�|«u§¯�q\s®¬¶w6¦�|«q\ª«{r¦©¬³ª�²rq�¯�yTsrªg¬³|³w�¬³q
¬«pµw	¬(¬«prq�¹r|«y6¬«y � yT¦:pµw	ª�´6y3yj²�¹Eq\|¥°IyT|¥¯ w6s � q�uxs�²rq\¯ w	sr²ruxsa´�q�s®¨jux|«y6sr¯�q\s®¬³ª�¤
� ¦§¬³payT{r´Tp � ux¯�y3²rw6¦ � {r¦©¬³u � w6ªg¬¸q\¯�q\|«´Tq\²d°I|«y6¯#w,´T|¥yT{r¹dqÁÄMy6|¥¬É¢U¬³pru§ª � prw6¹a¬³q\|¸°Iy � {rª¥q�ª

y6s>w6ª«¹7q � ¬³ª °Iy6|�º�pru � p�¬³prq�w6{a¬³payT|�º%w6ª ¬«prqP¹r|¥ux¯�w6| n � yTs®¬³|¥u m {a¬«yT|�¤ � pru§ªbuxs � ¦x{r²aq�ª�¬«prq
¯W{r¦§¬«u � w	ª¥¬Ç|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6s�ªg¬³|³w�¬³q�´ n ²aq�ª � |«u m q\²�uxs � q � ¬³uxy6s�ìa¤ } ¢S¬«prqbw	sµw6¦ n ª¥uxªÇy6°(²rq\¦xu§¨6q�| n
¦xw	¬³q\s � n u§s � q � ¬³u§yTs>ìa¤ ìa¢�w6sr²$¬«prqPq¼»3¹Eq\|«ux¯�q�s®¬³w6¦N|¥q�ª«{a¦§¬³ª�¹r|«q\ª«q\sk¬«q�²Kuxs � q � ¬³uxy6s�ìa¤ ña¤ �

� yT¯�¹r¦xqÁ¬³q�²rq\ª � |¥ux¹a¬«uxyTs�y6°U¬³paqÇ¹a|«y6¬«y � yT¦ � w	s m q�°IyT{rsr²�uxs�� �Y�v�z£ ßTß(� ¤



{ | }�~������ �

ª ª � � � ª } � � ��/ ���E��� ª � «8��}�� «:�

� «-���C�E}10w� � �R�y����� � «

� yT|¸¯¾{r¦©¬³u � w6ª¥¬¸w6¹a¹r¦xu � w	¬«uxyTsrª�º�u§¬«p�yTsr¦ n yTsrqbª¥q�sr²rq\|�¢Qª«qÁ¨Tq\|³w6¦%¬«|«q\qÁÅ m w6ª«q\²?¹r|«y6¬«y � yT¦xª¸pµwÉ¨Tq
m q�q\s�¹a|«yT¹7yTª«q\²hw6ªÇw6sÃq\ � u§q�s®¬�ºYw n ¬«y�w1¨6yTux²Ã¯�q�ª¥ª³w6´Tqfu§¯�¹r¦§yTª«u§yTs�w	sr²�¬³y�¹r|«y1¨jux²aq�´Ty3yj²
¦§y � w6¦%|¥q � y/¨6q�| no� ¤ � s?¬«prq�ª¥q,¹r|¥y6¬³y � y6¦xª�¢H|¥q � q�u§¨6q�|¥ª w6|¥q�´T|«y6{r¹Eq\²�uxs®¬³y�¦§y � w6¦·|¥q�´Tu§yTsrª m w	ª«q�²
y6sÃ¬«prq�u§|v´Tq\yT´T|³w	¹rpru � ¹r|«yÉ»3ux¯�u§¬ n ¤ � |¥q�¹µw6u§|vª«q\|¥¨6q�|Çuxª�ª«q\¦xq � ¬³q\²ÃuxsÃqÉw � pÃ|¥q�´Tu§yTsÃw6sr²Ã¯�w6²rq
|¥q�ª¥¹EyTsaª«u m ¦xq¸°Iy6|N¹7q�|¥°Iy6|«¯�uxsr´�q�|¥|«yT|�|«q � y1¨Tq�| n °IyT|Nw6¦x¦�|«q � q\u§¨Tq\|«ª�u§s,¬³prw	¬�|«q\´Tuxy6s:¤ � q � w	{rª«qfw
¯�q�ª¥ª³w6´6q¾¦xyTª¥ª � w	s m q¾|¥q�¹µw	ux|«q\² m®n wb|«q\´Tuxy6sµw6¦�|«q\¹µw6ux|Nª«q�|g¨Tq\|�|³w	¬«prq�|N¬«pµw6s m®n ¬«prq¾ª¥q�sr²rq\|�¢
¬«pruxª¸ª � prq\¯�q�|¥q�²r{ � q�ªf|¥q � y1¨6q�| n ¦¡w	¬«q�s � n w	sr²�wÉ¨TyTu§²rª¾¯�q�ª«ª«w6´Tqbu§¯�¹a¦xyTª¥uxyTs�w	¬W¬«prqbª¥q�sr²rq\|�¤
� yT¯�q�q¼»aw6¯�¹a¦xq�ª�y6°U¬³|¥q�q¼Å m w6ª¥q�²~¹r|«y	¬³y � yT¦§ª�w6|«q�²rq\ª � |¥u m q�²~uxs � pµw6¹3¬³q�| } ¤
� y/º·q\¨6q�|\¢aº%q�w6¦§ª«y�²ruxª � y1¨Tq\|«q\²bª«qÁ¨Tq�|«w6¦Ý¹Eq\|¥°IyT|¥¯ w	s � q�¹r|¥y m ¦xq\¯�ªAº�u©¬³p�w�¬«|«q\qÁÅ m w6ª«q\² ¹r|¥y	Å

¬«y � yT¦.¤ � prqbòµ|¥ª¥¬�¹r|¥y m ¦§q�¯#uxªÇ¬³pµw	¬¾wP¬³|¥q�qÁÅ m w6ª¥q�²?¹r|¥y6¬³y � yT¦C²ryjq�ª¾say6¬�q�¦§ux¯�uxsµw�¬³q�¯�q�ª«ª«w6´Tq
u§¯�¹a¦xyTª¥uxyTs:¤ � ¦©¬³pryT{a´TpÃu§¬ÇwÉ¨TyTu§²rª�´T¦xy m w6¦�¯�q�ª¥ª³w6´6q�u§¯�¹a¦xyTª¥uxyTs�w�¬�¬³prq�ª«q\sr²rq�|\¢Sq�w � pd|¥q�´Tu§yTs
� � {r¦§¬«ux¹r¦§qvª«q\sr²rq\|«ª � w6s m q�ª¥{r¹r¹7yT|¥¬«q�² mkn�m {rux¦§²ruxsr´¾wfª¥q�¹µw	|³w	¬«qÇq\|«|¥yT|�|«q � y1¨Tq�| n ¬³|¥q�q�°IyT|q�w � p~ª«q�sa²rq�|\¤

ì ð



ì�


ªg¬³u§¦x¦(ª«{3ÄMq\|«ª�°I|¥yT¯ wÙÅg �Éh��o�n � �¦���5����o�����o�n>¹r|¥y m ¦§q�¯ m q � w	{rª«qP¬«prqP|¥q�ª¥¹EyTsaª«u m ux¦xu©¬ n y6°vq�|«|¥yT|
|¥q � y/¨6q�| n uxs�q�w � pÃ|«q�´6uxyTs�u§ª � y6s � q\sk¬«|³w	¬«q�²hyTsÃwbª«u§sr´T¦§qW|«q\¹µw6u§|vª«q\|¥¨Tq\|�¤ � y6|N¦¡w	|«´Tq¸|«q�´6uxyTsrª\¢
w�|¥q�¹µw6u§|(ª«q\|¥¨Tq\|�¯�w nbm q�y1¨Tq�|gº�prq�¦§¯�q\²,º�u©¬³p�|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6s�|«q�Àk{rq\ª¥¬«ª�º�prq\sPw6¦§¦M|¥q � q\u§¨6q�|«ª
u§sdu©¬³ªÇ|«q�´6uxyTs�¯�u§ª«ª¸wP¯�q\ª«ª«w6´Tq6¤ � srq�º%w n ¬«y�|«q\²r{ � q�¬³prq�¦xy®w6²�yTs?w~|«q�¹rw6ux|Çª«q\|¥¨Tq\|�uxª�¬³y
¹a{a¬fwP¦§ux¯�u§¬�yTsd¬«prqbª¥uxÂ�q y6°�wP¦xy � w	¦C|¥q�´Tu§yTs:¤ � °�w�|«q�´6uxyTs m q � yT¯�q�ªW¬«y3y,¦¡w6|¥´Tq6¢�u§¬¸uxªWª¥¹r¦xu©¬
u§s®¬³y ª¥q\¨6q�|³w	¦Aª«¯�w6¦x¦<y6srq�ª\¤ � pru§ªvw6¹r¹a|«y®w � pPuxªNqÁÄMq � ¬«u§¨TqWu§°Hw	¦x¦�|«q � q�u©¨Tq\|«ªvu§s,¬³paq¾|«q\´TuxyTs,pµwÉ¨Tq
|¥yT{r´Tpa¦ n ¬³prqvª«w6¯�q�¦xyTª¥ªY|³w	¬«q6¤ � ¬³paq�|¥º�u§ª«q�w¾ª¥uxsr´T¦§qN|¥q � q\u§¨6q�|�ª«{aÄEq�|¥uxsr´fw¾paux´Tpb¦§yTª«ª%|³w	¬«q � w6s
¹a{a¬�w�prq�wÉ¨ n�m {r|«²rq\sPyTs~u§¬«ª(|«q\¹µw6ux|(ª¥q�|g¨Tq�|�q\¨6q�s�w	° ¬«q�|Y¬«prq¸ª¥¹r¦xu©¬�w6sr²~¯�w n w	ÄMq � ¬�w6¦§¦:y6¬³paq�|
|¥q � q�u§¨6q�|¥ª�uxsPu©¬³ª�|«q\´TuxyTsM¤ � s � prw6¹a¬³q\| ð º·q¾Àk{µw6s®¬«u§° n ¬³prq¸¹r|«y m ¦xq�¯ëy6°A¦xy®w6² � yTs � q�s®¬«|³w	¬«uxyTs
y6s~|¥q�¹µw	ux|(ª«q\|¥¨6q�|«ª�{rª«u§sr´fª«u§¯¾{r¦¡w�¬³uxy6s:¤
� prqPª«q � yTsr²>¹r|¥y m ¦§q�¯ º�u§¬«p>wh¬«|«q\qÁÅ m w6ª«q\²>¹r|«y6¬«y � yT¦�uxªf¬³pµw�¬�¬«prq,°[w6u§¦x{r|¥q�y6°�wd|¥q�¹µw6u§|

ª¥q�|g¨Tq�| � w	s'¦§qÉw6²>¬³y�w?²ruxª¥|«{r¹3¬³uxy6s>y6°¾ª¥q�|¥¨ju � qÃuxs�u§¬«ª�|«q\´TuxyTsM¤ � q � w6{rª«q�w?|«q\¹µw6ux|�ª¥q�|g¨Tq�|
u§ª�¬³prq~yTsr¦ n ¹r|«y � q\ª«ª � w6¹µw m ¦xq�y6°�¹7q�|g°IyT|«¯�uxsr´�q\|«|¥yT|�|¥q � y/¨6q�| n °IyT|�wh¦xy � w6¦Y|¥q�´Tu§yTs:¢·u§°N¬«prq
ª¥q�|g¨Tq�|·°[w6ux¦§ª�¢kq�|¥|«yT|·|«q � y1¨Tq�| n u§s u©¬³ª%|¥q�´Tu§yTs � w6srsay6¬Y¹r|¥y � q�q\²�{rs®¬³ux¦7wÇsrq\ºKª«q\|¥¨6q�|(uxªCª«q\¦xq � ¬³q\²:¤
� yT¯�qf¬³|¥q�q¼Å m w6ª¥q�²�¹a|«y6¬«y � yT¦xª�{rª¥qbª«y6° ¬gÅ�ªg¬¶w	¬«q�¬«ux¯�q�|«ª�¬«yPq�sapµw6s � qb|«y m {rª¥¬«srq�ª¥ª�¤ � s �N�~� £S¢
°Iy6|(qÁ»aw6¯�¹r¦xq	¢ru§°Sw�|«q � q�u©¨Tq\|�pµw	ª(sry6¬�prqÉw	|«²�°I|«yT¯ u§¬³ª%|«q�¹rw6ux|(ª¥q�|¥¨6q�|�°IyT|�w � q\|¥¬¶w	uxs�¹Eq\|«u§y3²�y6°
¬«ux¯�q6¢Tu©¬ � yTs � ¦§{r²rq\ªQ¬«pµw	¬A¬«prq(ª«q\|¥¨6q�|Cpµw6ªA°[w6u§¦xq�²¾w6sr²fª¥º�u©¬ � prq\ªQ¬«yv¬³prq(ª¥q�|g¨Tq�|C¦xq�w6ª¥¬A{r¹rª¥¬«|«q�w6¯
°I|¥yT¯é¬³prq�°[w6ux¦§q�²hª«q\|¥¨Tq\|fw6ªWu©¬³ªÇsrq\º½|¥q�¹µw6u§|¸ª¥q�|g¨Tq�|\¤ � pru§ªWuxªÇux¦§¦x{rªg¬³|«w	¬³q\²�u§s � u§´T{r|«q } ¤ ì,y6°
� prw6¹a¬³q\| } ¤à*�q¸°Iq\q�¦�¬³pµw�¬�¬«pruxª�uxª�sry6¬Nw�¹7q�|g°Iq � ¬vª«y6¦x{a¬«uxyTs�°IyT|�¬�º%yb|¥qÉw6ª¥yTsrª\¤ � ux|«ªg¬É¢µ°[w6u§¦x{r|¥q
²aq\¬³q � ¬«uxyTs�uxs�wh²auxª¥¬«|«u m {a¬³q\²�q\s®¨3u§|«yTsa¯�q\sk¬�u§ª�wÃ²ru© � {r¦§¬f¹a|«y m ¦§q�¯ u§s�u§¬³ªfy1º�s�|¥ux´Tp®¬�¤ � s
¹a|³w � ¬³u � q6¢S¯ w6s n ª n ªg¬³q\¯�ª¾{aª«qbw � yTsrª¥q�|g¨6w�¬³u§¨6q�¬«ux¯�q�|�¬³yPw1¨6yTux²h°[w6¦xª¥q w	¦¡w6|¥¯�ª\¤ � q\°Iy6|«q�¬«prq
°[w	ux¦x{a|«qby6°vw�|«q�¹rw6ux|�ª¥q�|¥¨6q�|�uxª�²rqÁ¬³q � ¬³q\²:¢(|«q � q�u©¨Tq\|«ª�uxs�u§¬«ª�|¥q�´Tu§yTs�¯ w n � yTs®¬³u§sk{rq,ª¥q�sr²auxsr´
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs?|¥q�Àk{rq�ªg¬³ª�¬³y�¬³pru§ª�°[w6ux¦§q�²�ª¥q�|¥¨6q�|\¤ � q � yTsa²:¢Yª¥º�u©¬ � pru§sr´�¬³yhw�|«q\¹µw6ux|�ª¥q�|g¨Tq�|
u§s?w6s�{a¹rª¥¬«|«qÉw	¯ |«q\´Tuxy6sd²rqÁ°IqÉw	¬«ªW¬³prq ¹r{r|«¹7yTª¥q�y6° m {ru§¦x²ru§sr´Pw	s�q�|¥|«yT|¸|«q � y1¨Tq�| n pru§q�|³w	| � p n



ì ß

m q � w6{rª¥q�¯�q\ª«ª³w	´Tq�¦xyTª¥ªNu§ªvsryb¦§yTsr´Tq\|N|«q � y1¨Tq\|«q\²d¦xy � w	¦x¦ n ¤ � q�¦ n uxsr´by6sÃw |«q\¹µw6ux|�ª«q\|¥¨Tq\|�uxs�w
|¥q�¯�y6¬³q�|¥q�´Tu§yTs�sry6¬�yTsr¦ n uxs®¬«|«yj²r{ � q\ª�qÁ»j¬³|«wf¬«|³w	 � yTs�º�ux²rqÇw6|¥qÉwf¦xuxsaÊjª m {a¬�w6¦xª¥y�u§s � |¥qÉw6ª¥q�ª
q\|«|¥yT|(|«q � y1¨Tq\| n ¦¡w	¬«q�s � n ¤
� prq�¬³pru§|«² ¹a|«y m ¦§q�¯±º�u©¬³pbwÇ¬³|«q\qÁÅ m w6ª«q\²b¹r|¥y6¬³y � yT¦Ýu§ªC¬«pµw	¬Yu©¬³ªC¹Eq\|¥°IyT|¥¯ w	s � q�²rq�¹7q�sa²rªYyTs

¬«prq�¹EyTª¥u§¬«uxyTsrªHy	°:|«q\¹µw6u§|Cª¥q�|g¨Tq�|¥ª�¤ � yÇ¯�w�»3ux¯�uxÂ�qY¬«prq�¹EyTª¥ª«u m ux¦§u§¬ n y6°:¦§y � w6¦µ|«q � y1¨Tq\| n ¢aw¸|¥q�¹µw6u§|
ª¥q�|g¨Tq�|Nª«pryT{a¦x²~qÁ»3¹Eq\|«u§q�s � q¸¬³paq¸¦§qÉw6ªg¬vw6¯�yT{rs®¬�y6°�¯�q\ª«ª³w	´Tq¸¦§yTª«ª�w6¯�yTsr´�w6¦§¦<|«q � q�u©¨Tq�|¥ªNu§s,u©¬³ª
|¥q�´Tu§yTs:¤ � q�s � q¸¬³paqWyT¹a¬«ux¯�w6¦:¹7yTª«u©¬³u§yTs,y	°Qw�|¥q�¹µw6u§|�ª«q�|g¨Tq\|vuxª�w	¬�¬³prq¸|«yjy6¬�y6°A¬³paqW¯¾{r¦©¬³u � w6ªg¬
ª¥{ m ¬«|«q�q�y6°Uu©¬³ªY|¥q�´Tu§yTs:¤ � y1º·q\¨6q�|�¢µ¬«prqv¬³yT¹7yT¦§yT´Tu � w6¦Ýª¥¬«|«{ � ¬³{r|¥qÇy	°U¬«prq�{rsr²aq�|«¦ n uxsr´f¯¾{r¦©¬³u � w6ªg¬
¬«|«q\q � w6s � prw6sr´TqÇ² n sµw6¯�u � w6¦x¦ n ²r{aqÇ¬«y�¨	w6|¥uxyT{rª�srqÁ¬�º%y6|«Ê � yTsa²ru§¬«uxyTsrª�w	sr²,u§ª�´Tq�srq\|³w6¦§¦ n sry6¬
Êksry1º�s�w	¬A¬«prqY¬³|«w6srª«¹7yT|g¬Q¦¡w n q\|�¤ � ¯�¹r|¥yT¹Eq\|A¹7yTª«u©¬³uxy6sruxsr´�y6°7|«q\¹µw6ux|�ª«q�|g¨Tq\|«ª � w6sf¦xq�w6²¾¬³y�¹7yjyT|
¦§y � w6¦xu©¬ n uxsPq�|«|¥yT|v|¥q � y1¨6q�| n ¤ � ux´T{r|¥qWñr¤ � ª¥pry1º�ª¸w�ª«u§¬«{µw	¬«uxyTs~º�prq�|¥q¾¬³prq�|¥q�¹µw6u§|Nª¥q�|¥¨6q�|T8�uxs
y6srqb¦xy � w	¦·|¥q�´Tu§yTs?uxª¸¹r¦¡w � q�²�w	¬W¬³prq�¦§q\° ¬ m |³w6s � p�y6°�¬«prq�¯¾{r¦©¬³u � w6ª¥¬¸ª«{ m ¬³|¥q�q�uxs�u©¬³ª¾|¥q�´Tu§yTs
|«w	¬³paq�|(¬³pµw	sPw	¬�¬«prq¸|¥y3y	¬É¤ � ¯�q\ª«ª³w	´Tq�¦xyTª¥ª�w	¦xyTsr´�¬«prq¸u§sr²ru � w	¬«q�²�¦xu§srÊ � w6{rª«q\ªNw	¦x¦:|¥q � q\u§¨6q�|«ª
w�¬·¬«prqN¦§q\° ¬ m |³w6s � p G[u§s � ¦§{r²ruxsa´�¬«prqN|¥q�¹µw	ux|Cª«q�|g¨Tq\|jIC¬«yW¯�uxª«ªQ¬³paqN¯�q�ª«ª«w6´Tq	¤ � ²rqÉw6¦§¦ n ¢k¬«pruxªC¦xy6ª«ª
� w6s m qÇ|«q�¹rw6ux|¥q�² mkn ¬«prqÇ¬�º·yb¦§y � w6¦:|«q � q\u§¨Tq\|«ª�w�¬�¬«prqÇ|«ux´6pk¬ m |«w6s � p�y	°�¬³paqÇ¬«|«q�q	¤ � y1º·q\¨Tq\|�¢
u§sÃw ¬³|¥q�qÁÅ m w6ª¥q�²Ã¹r|«y	¬³y � yT¦S¦xuxÊ	q ���,� £S¢:¬«prq¾|«q\¹µw6u§|vª«q\|¥¨Tq\|�º�ux¦x¦S|«q\Àj{aq�ª¥¬¸wb|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
°I|¥yT¯ëu§¬«ª�{r¹aª¥¬³|¥qÉw6¯ä|«q\¹µw6ux|�ª«q\|¥¨6q�|à@�yT{3¬³ª«u§²rq¸¬«pruxª�¦xy � w6¦�|¥q�´Tu§yTs:¢7¦xqÉw	²ruxsr´f¬³y ¦xyTsr´�|«q � y1¨Tq\| n
¦xw	¬³q\s � n  1¤
� sÇ¬³pru§ª � prw6¹a¬³q\|�¢�º%qC¹r|«y6¹EyTª¥qCw�|«w6sr²ryT¯�uxÂ\q�²Ç|«q\¦xu¡w m ¦xqA¯W{r¦§¬«u � w	ª¥¬<¹r|¥y6¬³y � y6¦ � w6¦§¦xq�² ���N� £

º�pau � phq�¦xu§¯�u§sµw	¬«q�ªN¬«prqf¯�q\ª«ª³w	´Tqfux¯�¹r¦xyTª¥uxyTsP¹r|«y m ¦xq�¯Èw6sr²h¹r|«y1¨jux²rq\ª�´Ty3yj²Ã¦xy � w6¦�|«q � y1¨Tq�| n ¤
� pauxª�¹r|«y6¬«y � yT¦(uxª m {aux¦§¬¾yTs�yT{a|�¹a|«q\¨ju§yT{rªfº%yT|¥Ê�º�u§¬«p�¬«prq � ux¯�y3²µw	¦ � {r¦©¬³u � w6ª¥¬f¹a|«y6¬«y � yT¦
²aq�ª � |«u m q\²�u§s � prw6¹a¬³q\|�ìa¢ m {a¬f°Iy � {rª«q\ªfyTs�pay/º ¬³yÃ{rª¥q~|«w6sr²ry6¯�u§ÂÉw	¬«uxyTsd¬«yÃux¯�¹r|«y1¨Tqb¬«prq
|¥y m {rªg¬³srq\ª«ª w6sr²�q\ � u§q�s � n y6°�¬«|«q\qÁÅ m w6ª«q\²�¹r|¥y6¬³y � yT¦§ª�¤ � ²rqÁ¬¶w6u§¦xq�² � yT¯�¹µw6|«u§ª«yTs m q\¬�º·q�q\s
" � ª«ux¯�ux¦xw6|C¹r|«y m ¦xq�¯ � w	s~prw6¹r¹7q�s�q\¨6q�sPu©°<¬³prq�|¥q�¹µw	ux|Yª¥q�|¥¨6q�|�uxª(w�¬Y¬³prq�|¥y3y	¬(y6°�¬³prqv¬«|«q\q6¢m q � w6{rª¥qÇ¬«prq�ª«q�|g¨Tq\| � w6s,¯�uxª¥ª�w�¯�q\ª«ª³w	´Tq�²r{rq�¬³y�w�¦xy � w6¦ m {aÄEq�|�y/¨6q�|góµy1º�¤
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r

q

message  loss

p

Router Receiver Repair server Request

� ux´T{r|¥q�ñr¤ � A�£Sq\|¥°IyT|¥¯ w6s � qP¹7q�srw6¦§¬ n uxs�w�¬«|«q�q¼Å m w	ª«q�²�¹r|«y6¬«y � yT¦(º�prq�s$¬«prqP¹7yTª¥u§¬³u§yTs�y6°�w
|¥q�¹µw	ux|(ª«q\|¥¨6q�|�uxª(ª«{ m yT¹3¬³ux¯�w6¦]¤

����� £dw6sa² � ux¯�y3²µw	¦ � {a¦§¬³u � w6ªg¬Huxª�²rq\°Iq\|«|«q\²�¬«y � pµw6¹a¬«q�|�
vª«y�¬³prw	¬Qª«{a � uxq�s®¬ m w � Êk´T|¥yT{rsr²
� w6s m q�q�ªg¬¶w m ¦xuxª¥prq�²M¤ � pruxª�¹r|¥y6¬³y � yT¦Mpµw6ª m q\q�s~²rq�ª � |¥u m q�²Pu§s�¹µw6|¥¬�u§s�� t � �a� wj¢rt � �a��m�� ¤
���N� £�´6|«yT{r¹aª·|¥q � q\u§¨6q�|«ª%uxs®¬³y¸w¸pru§q�|«w6| � p n ¢3ª«u§¯�u§¦¡w6|U¬³y¸¬«prq�¬«|«q\qÁÅ m w6ª«q\²b¹r|«y	¬³y � yT¦§ª�¤   s3Å

¦§uxÊ	q¸¬³payTª«q�¹r|¥y6¬³y � y6¦xª�¢ ����� £�¦xqÁ¬³ªvq�w � p�|«q � q�u©¨Tq\|�¬«pµw	¬NqÁ»3¹Eq\|«u§q�s � q�ªÇwb¯�q\ª«ª«w6´Tq¾¦§yTª«ªvª¥q�sr²
u©¬³ª(|¥q�Àk{rq�ªg¬N¬«y�|«w6sr²ry6¯�¦ n ª«q\¦xq � ¬³q\²P|¥q � q\u§¨6q�|«ª�uxs�u©¬³ª(¦xy � w	¦:|«q\´TuxyTs~w6sa²:¢rº�u§¬«p,wfª«¯�w6¦§¦M¹r|¥y m Å
w m ux¦§u§¬ n ¢H¬«ydª«y6¯�q�|³w	sr²ryT¯�¦ n ª«q�¦§q � ¬³q�²�|«q � q�u©¨Tq�|�uxs�wh|¥q�¯�y6¬³q�|¥q�´Tu§yTs:¤ � paq,|¥q�¦xuxw m u§¦xu§¬ n y6°
¬«prq�¹r|«y6¬«y � yT¦Ý²rq�¹7q�sa²rªYyTs�ª¥¬³w	¬³u§ª¥¬³u � w6¦µ¹a|«yT¹7q�|g¬³uxq\ª·y	°<u§¬«ªC|«w6sr²ry6¯�u§Â�q�²�w6¦§´TyT|«u©¬³pr¯íº�pru � p � w6s
m q¾°IyT|¥¯ w6¦§¦ n w6srw6¦ n Â�q\²Ãw6sr²�¬³{asrq�²hw �\� yT|¥²ruxsr´b¬«y~w6¹r¹r¦§u � w�¬³uxy6sP|«q\Àk{rux|¥q�¯�q�s®¬³ª\¤ � u§¯¾{r¦¡w�¬³uxy6s
|¥q�ª¥{r¦§¬«ª(uxs � pµw6¹3¬³q�| ð ²aq�¯�yTsrª¥¬«|³w	¬«qv¬³pµw�¬Y¬³prq�¹a|«y6¬«y � yT¦:w � pauxq\¨6q�ª�°[w6ª¥¬Yq�|«|¥yT|(|«q � y1¨Tq\| n º�u©¬³p
¦§y1º�y1¨Tq\|«prq�w6²:¢ � y6¯�¹µw	|«q�²�¬³y�¬«|«q�q¼Å m w	ª«q�²,¹r|«y	¬³y � yT¦§ª�¤
� prq¸|«q\ª¥¬�y6°�¬«prq � prw6¹a¬³q\|Nu§ª�y6|«´®w6sauxÂ�q\²Pw	ª�°IyT¦§¦xy1º�ª�¤ � q � ¬³u§yTsPña¤ � ²rq�ª � |¥u m q�ª�¬«prqÇª n ª¥¬«q�¯

¯�yj²rq�¦Cw6sr²�w6ª«ª¥{r¯�¹3¬³uxy6srªW¯�w6²rq�uxs�¬«prq ¹a|«y6¬«y � yT¦.¤ � q � ¬³u§yTsdñr¤ } ²rq\ª � |«u m q�ª¸¬³prqb²aq\¬¶w	ux¦xª�y6°



ñ �

¬«prq�q�|«|¥yT|Q|«q � y1¨Tq\| n w6¦x´6yT|«u©¬³pr¯~¤ � q � ¬³uxy6s�ñr¤ ì�¹r|«q\ª«q�s®¬«ªYw�ª � prq\¯�q�°IyT|H¯�q�w6ª«{a|«uxsa´Ç|¥yT{rsr²�¬³|¥ux¹
¬«ux¯�q m qÁ¬�º%q\q�sÃ|«q � q�u©¨Tq\|«ªvu§s~¬«prqW´T|¥yT{r¹:¤ � q � ¬«uxyTs,ñr¤ ñ�²rq�ª � |¥u m q�ªN¬�º·ybyT¹a¬«ux¯�uxÂ�w	¬³u§yTsrª(y6°A¬«prq
m w6ª«u � w6¦x´Ty6|«u§¬«pr¯±¬³yf|¥q�²r{ � q�q�|«|¥yT| � yTs®¬³|«y6¦M¬³|«w	 � ¤ � q � ¬³u§yTs�ñr¤ ï w	sµw6¦ n Â\q�ª(u§¬«ªY¹7q�|¥°Iy6|«¯�w6s � q	¤
� q � ¬«uxyTs�ñr¤ à � yTs � ¦x{r²aq�ª�¤

�?±�² Í�½¡»:·CÏ(? Ò Â+Û?ÏzºÙ¹m¾ÀÛ 7 »�»C¸�? Ã`·8´LÂ�¾À»

*�q � yTsaª«ux²aq�|�¯¾{r¦©¬³u � w6ª¥¬(w6¹r¹r¦§u � w�¬³uxy6srª%º�u§¬«p�yTsr¦ n yTsrq�ª«q\sr²rq\|�¤ � prq¸ª¥q�sr²aq�|AÙ¥yTuxsrªY¬«prq�¯¾{r¦ Å
¬«u � w6ª¥¬(´6|«yT{r¹ m q\°IyT|¥q�u§¬(ªg¬¶w6|g¬³ª(ª¥q�sr²ru§sr´f¯�q\ª«ª«w6´Tq�ª\¢Ýw6sr² � y6srª«q\Àj{aq�s®¬³¦ n uxª(w6¦§ª«yfw�|«q � q\u§¨Tq\|�uxs
¬«prq(´T|¥yT{r¹:¤�*dq�w6ª¥ª«{r¯�qY¬³prw	¬H|«q � q\u§¨Tq\|«ªCw6|¥qY´T|«y6{r¹Eq\²fuxs®¬³yv¦§y � w6¦j|«q�´6uxyTsrªAw6sr²�¬³pµw�¬H²ru§ÄEq�|¥q�s®¬
|¥q�´Tu§yTsrªÇw6|¥q�yT|«´®w	sruxÂ\q�²huxs®¬³y~w�pruxq\|³w6| � p n w ��� y6|«²ru§sr´�¬³y�¬³prq\ux|�²ru§ª¥¬¶w	s � q�°I|«y6¯á¬³prqfª¥q�sr²rq\|�¤
*�q � w6¦§¦3¬«pruxªH¬³paqm �Å�Ågo�ÅvÅg j�jo �  �ÅcÇÖÈ��� �Å � Åg�jÈ�Ç	¤ � ux´6{r|«q(ñr¤ } ª«pry1º�ª·w6sfqÁ»aw6¯�¹r¦xq(y	°:w�pru§q�|³w	| � p n
º�paq�|«q�¬³prq�º�pryT¦§q�´T|¥yT{r¹�uxªÇ²ru§¨jux²aq�²du§s®¬³y�¬³pr|¥q�q ¦§y � w6¦H|«q\´Tuxy6srª�¤ � pµw	¹a¬³q\| ï ²aq�ª � |«u m q\ª¾w6s
w	¦x´TyT|¥u§¬«pr¯�°IyT| � y6srª¥¬«|«{ � ¬³uxsa´Çª¥{ � p�w�pauxq�|«w6| � p n ¤�*dq(²aq\òµsrq(¬«prq¤� � Åg �n�q�|«q\´Tuxy6s�y6°Ew�|¥q � q�u§¨6q�|
w	ªvu§¬«ªN¦xq�w6ª¥¬N{r¹rªg¬³|«q�w6¯á|¥q�´Tu§yTsPu§sP¬³paq¾pruxq\|³w6| � p n!� ¤ � yT|�qÁ»aw6¯�¹r¦§q6¢Mu§s � u§´T{r|«q¸ñr¤ } ¢M|¥q�´Tu§yTs �
u§ªN¬³paq�¹µw6|«q\s®¬¸|¥q�´Tu§yTsP°IyT|vw6¦x¦S|«q � q�u©¨Tq�|¥ª�uxs�|«q\´Tuxy6s } ¤ � °%wb|«q � q\u§¨Tq\|�uxªvu§s�¬³prq�ª«w6¯�q�|¥q�´Tu§yTs
w	ª�¬³paq¸ª¥q�sr²rq\|�¢M¬«prq�s,u§¬�pµw6ª�sryb¹µw	|«q�s®¬N|«q�´6uxyTs:¤ � q�s � q¾sry6srqWy6°�¬³prqÇ|«q � q�u©¨Tq\|«ªvu§sP|«q\´Tuxy6s �
prw6ªCwÇ¹µw	|«q�s®¬·|«q\´TuxyTsM¤:*�qNw6¦§ª«yÇw6ª¥ª«{r¯�q(¬³pµw	¬Cq�w � p |¥q � q\u§¨6q�|%¯�w6u§sk¬³w6uxsaªA´T|«y6{r¹�¯�q�¯ m q\|«ª«paux¹
Êksry1º�¦§q�²r´TqNw m yT{a¬Cy6¬³paq�|C|«q � q�u©¨Tq�|¥ªYuxs�u§¬«ª·|¥q�´Tu§yTs�w6ªCº·q�¦§¦7w6ª·|¥q � q�u§¨6q�|¥ªYuxs�u§¬«ªC¹rw6|«q\sk¬%|«q\´TuxyTsM¤
� prw6¹a¬³q\| ï q¼»a¹a¦¡w6u§srª(pry1º�w�|«q � q\u§¨Tq\| � w6s~y m ¬¶w	uxs�ª«{ � pPuxs3°IyT|«¯�w	¬³u§yTs:¤
� |«q � q�u©¨Tq\|A²rq\¬«q � ¬³ªAw�¯�q\ª«ª«w6´TqC¦xyTª¥ª m®n y m ª¥q�|¥¨ju§sr´vw�´®w6¹Wu§sÇ¬«prq%ª¥q�Àk{rq\s � qYsk{r¯ m q\|�ª«¹rw � q

y6| m®n q¼» � prw6sr´Tu§sr´�ª«q\ª«ª«u§yTs�¯�q�ª«ª«w6´Tq\ªYº�u§¬³p y6¬³prq\|Y¯�q�¯ m q�|¥ªzG[²aq�ª � |«u m q\²~u§s � pµw6¹3¬³q�| ï IÁ¤ � s
¬«pruxª � pµw	¹a¬³q\|�¢�º%q�°Iy � {rª�yTsh¬«prq�q�|«|¥yT|�|«q � y1¨Tq\| n w6¦x´6yT|«u©¬³pr¯çuxs ���N� £U¤ � ¬«prq�|Çw6ª¥¹Eq � ¬«ª¸y6°
� � pruxªA²aq\òµsru©¬³u§yTs¸º�u§¦x¦ m q·|«qÁòµsrq�²�u§s � pµw6¹3¬³q�| ï º�prq�|¥q%º·qYª«pry1º�¬³pµw�¬Hw�|¥q � q�u§¨6q�|\Û ªH¹µw	|«q�s®¬|¥q�´Tu§yTs�¯ w n sry6¬�srq � q�ª¥ª³w6|¥ux¦ n � yT|¥|«q�ª¥¹Ey6sr²~¬«y�wf¦§y � w6¦:|¥q�´Tu§yTs:¤
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Region 3Region 2

� ux´T{a|«q�ñr¤ } A � y � w6¦:|¥q�´Tu§yTsrª(uxs~w�pru§q�|³w	| � pru � w6¦:ªg¬³|¥{ � ¬«{r|«q

¬«prqv¹r|¥y6¬³y � y6¦CGIq6¤Ü´r¤A°IyT|«¯�w	¬«uxyTs�y6°<¬³paqvq�|¥|«yT|Y|¥q � y/¨6q�| n pru§q�|³w	| � p n ¢ m {aÄMq\|Y¯�w6sµw6´Tq\¯�q\s®¬cI·w	|«q
²aq�ª � |«u m q\²,u§s~ª¥{ m ª¥q�Àk{rq�s®¬ � prw6¹a¬³q\|«ª\¤

�?±c° �ÜÏ5·�¹H´ÄºÄ»®Â��E·8Á?Ï 7ÜºB�ËÂ<¶.´B·CÁ�?

  sr¦xu§Ê6qQ¬³|¥q�qÁÅ m w6ª¥q�²�¹r|¥y6¬³y � yT¦§ª�¢ ����� £�²ryjq�ªSsry6¬S{rª«q(w	s n |¥q�¹µw6u§|Sª¥q�|g¨Tq�|\¤ � q\ª«¹7yTsrª¥u m u§¦xu§¬ n °IyT|
q\|«|¥yT|A|«q � y1¨Tq\| n u§ªA|³w6sa²ryT¯�¦ n ²ruxªg¬³|¥u m {a¬«q�²fw6¯�yTsr´vw6¦x¦3|«q � q�u©¨Tq�|¥ªQuxs¾¬³paq(´T|«yT{a¹:¤ � ª«ª«{a¯�qY¬«pµw	¬
wÇ|«q � q�u©¨Tq\|�@�²rqÁ¬³q � ¬³q\²�wW¯�q\ª«ª«w6´TqN¦§yTª«ª\¤ � prqv¦§yTª«ª � w	s�q�u§¬«prq�|·w	ÄEq � ¬(w¸°I|«w � ¬«uxyTs�y6°<|¥q � q\u§¨6q�|«ª
u§s§@<Û ª�|¥q�´Tu§yTs G]w+��o�� � �S¦§yTª«ªgIÁ¢ry6| � w6s,w	ÄEq � ¬�w6¦§¦M|¥q � q\u§¨6q�|«ª�uxs�¬«pµw	¬�|«q\´TuxyTs G[wDÅj �Éh��o�n � �U¦xy6ª«ªjI¼¤
� sÃ¬³paqfòr|«ª¥¬ � w	ª«q6¢"@ � w6sh|«q � q�u©¨Tq�w�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs�°I|¥yT¯ásrq\ux´Tp m yT|«ª�u§shu©¬³ª�|«q\´Tuxy6s:¢:º�prux¦§q
u§s�¬«prq ª¥q � y6sr² � w	ª«q ¬«prq ¦§yTª«ª � w6sdyTsr¦ nÃm q�|«q�¹rw6ux|¥q�² m®n w,¯�q�¯ m q�|Çuxsdw,|¥q�¯�y6¬³q�|«q\´TuxyTsM¤
� ��� yT|«²ru§sr´T¦ n ¢3¬«prq�q�|¥|«yT|Y|¥q � y/¨6q�| n w6¦x´Ty6|«u§¬«pr¯õuxs ���N� £ � y6srª«u§ª¥¬³ª�y6°�¬�º·y�¹apµw6ª«q\ª�qÁ»3q � {a¬³q\²



ñ®ì

� yTs � {r|«|¥q�s®¬³¦ n A�w ¦§y � w6¦�|«q � y1¨Tq�| n ¹rprw6ª«q�w	sr²Ãw |«q\¯�y	¬³qW|¥q � y/¨6q�| n ¹rpµw	ª«q6¤ � ¦xy � w6¦�¦§yTª«ª � w6s
m q�|«q�¹rw6ux|¥q�²f¬³pr|¥yT{r´Tp�¦xy � w6¦r|¥q � y/¨6q�| n ¢3º�paux¦xq�w�|«q\´TuxyTsrw6¦µ¦xyTª¥ªQuxªQ|«q\¹µw6ux|¥q�² m®n w � y6¯ m uxsrw	¬³u§yTs
y	°·¦§y � w6¦U|«q � y1¨Tq�| n w6sr²�|¥q�¯�y6¬³q¾|¥q � y/¨6q�| n ¤ � prq�|¥q�ª¥¬�y	°C¬«prq�ª«q � ¬«uxyTsÃ²rq\ª � |¥u m q�ªv¬«prq�²rq\¬³w6ux¦§ª
y	°S¬«prq�¬�º%y�|«q � y1¨Tq\| n ¹rpµw6ª¥q�ª\¤
� sÃ¬³prq�¦§y � w6¦�|¥q � y/¨6q�| n ¹apµw6ª«q	¢Uw�|¥q � q�u§¨6q�|�¬³|¥uxq\ªv¬³y�|«q � y1¨Tq\|Ww�¯�q�ª«ª«w6´Tqf¦xy6ª«ªv°I|«y6¯á|³w	s3Å

²ayT¯�¦ n ª«q\¦xq � ¬³q\²¾srq\ux´Tp m yT|«ª\¤ � yT|¥q·ª¥¹Eq � u©ò � w6¦§¦ n ¢�º�prq\s�w�|¥q � q�u§¨6q�|p@W²rq\¬«q � ¬³ªAw�¦xyTª¥ª�¢	u§¬Uª«q\¦xq � ¬³ª
w¾|¥q � q�u§¨6q�|m8¾{rsau§°IyT|¥¯�¦ n w	¬�|³w6sa²ryT¯õ°I|«yT¯ w6¦x¦7|«q � q�u©¨Tq\|«ª�uxs�u§¬«ªY|«q\´Tuxy6s�w6sr²�ª«q\sr²rª�w¾|«q\Àj{aq�ª¥¬
¬«y�83¤7@~w	¦xª«y�ª¥q\¬«ª�w�¬«ux¯�q�|%w ��� yT|«²ru§sr´W¬«y�u§¬³ª%q�ª¥¬«ux¯�w	¬³q\²�|«yT{asr²�¬³|«u§¹ ¬³u§¯�q�¬³y�8j¤ � y6{rsr²�¬³|¥ux¹
¬«ux¯�q�¯�qÉw	ª«{r|¥q�¯�q�s®¬³ª�w	|«qb²rq\ª � |«u m q�²?u§s�¬«prqbsrq¼»3¬¾ª«q � ¬³u§yTs:¤   ¹EyTsd|«q � q�u©¨3u§sr´K@<ÛÜª¾|¥q�Àk{rq�ªg¬É¢
8 � prq � Êjª�º�prqÁ¬³prq\|�u§¬¸pµw6ªW¬«prqb¯�q�ª¥ª³w6´Tq	¤ � °�ª«ya¢Hu§¬¸ª«q�sa²rª¾¬³prq ¯�q\ª«ª³w	´Tq ¬³y<@<¤ � ¬³paq�|¥º�u§ª«q
u©¬Çux´Tsry6|«q�ª�¬³paq |«q\Àk{rq�ªg¬É¤ � °�@�²ryjq�ª¸sry6¬¸|«q � q�u©¨Tq�w � yT¹ n y6°Y¬«prq ¯�q�ª¥ª³w6´Tq�º�prq�s?u©¬³ª�¬³u§¯�q\|
q¼»3¹rux|¥q�ª�¢au§¬·|³w6sr²ayT¯�¦ n ª«q\¦xq � ¬³ª(w	sry6¬³paq�|Y|¥q � q\u§¨6q�|Yu§sbu§¬«ª%|«q\´Tuxy6sbw6sr²�|¥q�¹7qÉw	¬«ª%¬³paqvw m y1¨Tq�¹r|¥y	Å

� q�ª¥ª�¤ � ªv¦xy6sr´�w6ª�w�¬�¦xq�w6ª¥¬�y6srq¾¦xy � w	¦S|¥q � q\u§¨6q�|�pµw6ªv¬«prq¾¯�q�ª¥ª³w6´Tq	¢�@Ãuxª�q\¨Tq\s®¬³{µw6¦§¦ n w m ¦xqÇ¬³y
|¥q � y/¨6q�|W¬«prq�¦xyTªg¬W¯�q�ª¥ª³w6´Tq	¤ � pruxªÇpµw6ª m q\q�s�ª¥pry1º�s�uxsh¹r|¥q\¨juxyT{aª¸º·yT|«ÊÃyTs�q�¹ru§²rq�¯�u � ¬³paqÁÅ
y6| n � � w6u ð6ï ¢ ��� 
 �B� ¤ � s,¹µw6|¥¬«u � {r¦¡w6|\¢Ýw�|¥q � q�u§¨6q�|�uxs�¬³prqÇª«q\sr²rq�|\Û ªN|«q�´6uxyTs~uxª�w m ¦§q�¬³y�|«q � y1¨Tq�|
w	s n ¦xyTªg¬�¯�q\ª«ª³w	´Tq�¬³pr|¥yT{r´Tp~¦xy � w6¦E|«q � y1¨Tq\| n ¤
� s ¬«prqNy6¬«prq�|·pµw6sr²M¢au§°<w6s q\sk¬«ux|¥qN|«q\´Tuxy6s ¯�uxª«ª¥q�² wW¯�q\ª«ª«w6´Tq6¢j¬³prq�¯�q\ª«ª«w6´TqN¦§yTª«ª � w6sasry6¬

m q�|«q\¹µw6ux|¥q�²~º�u§¬³pauxs�¬³prq�¦§y � w6¦:|«q\´Tuxy6s:¤ � s~¬³|¥q�qÁÅ m w6ª¥q�²P¹a|«y6¬«y � yT¦xª\¢a¬³prqÇ|«q\¹µw6u§|�ª¥q�|g¨Tq�|�y6°�¬«prq
|¥q�´Tu§yTs�uxª(|¥q�ª«¹7yTsrª¥u m ¦§qv°IyT| � y6sk¬³w � ¬«uxsr´�w�|«q\¯�y	¬³q�¯�q�¯ m q�|Y°IyT|(|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs:¤ � s ���N� £U¢
¬«pruxª·|«q\ª«¹7yTsrª«u m ux¦§u§¬ n u§ª·¬¶w	Ê6q�s m®n ª«yT¯�qN|«w6sr²ry6¯�¦ n ª«q�¦§q � ¬³q�²�¯�q�¯ m q�|¥ª%u§s�¬³paqv|«q\´TuxyTs ²r{r|«u§sr´
¬«prq�|«q�¯�y6¬«q�|¥q � y1¨6q�| n ¹rprw6ª«q	¤ � yT|«q�ª«¹7q � u§ò � w6¦x¦ n ¢<º�prq�s�w~|¥q � q\u§¨6q�|s@d²rq\¬«q � ¬³ª¾w�¯�q�ª«ª«w6´Tq
¦§yTª«ª\¢Mu©¬N|«w6sr²ryT¯�¦ n � pay3yTª¥q�ª�w�|«q�¯�y6¬«qW|«q � q\u§¨Tq\|X>�uxs�u©¬³ª�¹µw6|«q\s®¬�|«q\´TuxyTsPw6sr²:¢Eº�u§¬³pPw ª«¯�w6¦§¦
¹a|«y m w m ux¦§u§¬ n�� ¢Hª¥q�sr²aª w�|¥q�Àk{rq�ªg¬�¬«yÀ>3¤ � u§ª � pryTª¥q�s�ª¥y�¬³pµw	¬W¬³prq�qÁ»3¹7q � ¬³q�²�sk{r¯ m q�|�y6°
|¥q�¯�y6¬³qÇ|«q\Àk{rq�ªg¬³ªvª¥q�s®¬ m®n w6¦x¦<|¥q � q\u§¨6q�|«ªNuxs�¬³prq¸|«q�´6uxyTs,uxª�w � yTsrª¥¬³w6s®¬ÖV<¤ � y6|�q¼»aw6¯�¹a¦xq6¢7¦xqÁ¬



ñTñ

¥ m q¾¬³paq�sk{r¯ m q\|�y6°%|¥q � q�u§¨6q�|¥ªÇu§shwb|«q�´6uxyTs:¤ � ° � ^ �eq ¥S¢:¬³prq\shy6s�wÉ¨6q�|³w	´TqfyTsrq�|«q\¯�y	¬³q
|¥q�Àk{rq\ª¥¬Çuxªvª¥q�s®¬�º�prq�sÃ¬³paq�q�s®¬³u§|«q�|«q\´Tuxy6s�¯�u§ª«ª«q\²Ãwb¯�q\ª«ª«w6´Tq¡G[paq�s � qKV�^ � I¼¤s@hw6¦§ª«y�ª«qÁ¬³ª
w~¬³ux¯�q�|¸w �\� yT|¥²ruxsr´,¬³yPu©¬³ª¸q�ª¥¬«ux¯�w	¬³q\²�|«y6{rsr²d¬«|«ux¹�¬³ux¯�qf¬³y?>j¤ � pru§ª¸¬«ux¯�q�|ÇuxªWª¥q\¬ m®n w6s n
|¥q � q�u§¨6q�|�¯�u§ª«ª¥uxsr´fw�¯�q�ª«ª«w6´Tq	¢7|¥q�´®w	|«²r¦§q�ª«ª(º�prqÁ¬³prq\|�u©¬�w � ¬«{µw6¦§¦ n ª«q�s®¬�yT{a¬�w�|«q\Àj{aq�ª¥¬NyT|(sry6¬�¤
� °Q@�²ryjq�ªHsry	¬H|«q � q�u©¨Tq�w � yT¹ n y6°Ý¬³prq(¯�q�ª¥ª³w6´6qYº�prq�sfu§¬«ª�¬³u§¯�q\|�q¼»a¹aux|«q\ª�¢®u©¬H|³w6sa²ryT¯�¦ n ª«q\¦xq � ¬³ª
w	sry6¬³paq�|N|¥q � q�u§¨6q�|�u§sPu§¬«ªN¹µw	|«q�s®¬�|¥q�´Tu§yTs�w6sa²�|«q\¹Eq�w	¬³ªN¬«prq�w m y1¨Tq¾¹a|«y � q�ª¥ª�¤ � ªv¦xyTsa´bw6ªN¬«prq
q\s®¬³ux|¥q�|«q�´6uxyTs�¯�uxª«ª¥q�ª¾¬«prq,¯�q�ª¥ª³w6´6q6¢Q¬³prq~qÁ»3¹7q � ¬«q�²�sj{a¯ m q\|fy6°N|¥q�¯�y6¬³q�|¥q�Àk{rq�ªg¬³ª�²r{r|«u§sr´
q�w � p�¬³| n uxªWV<¤
  ¹EyTsÃ|¥q � q\u§¨juxsa´,w�|¥q�Àk{rq�ªg¬¸°I|¥yT¯äw�|¥q�¯�y6¬³q�|¥q � q�u§¨6q�|¦@<¢-> � paq � Êkª¸º�prqÁ¬³prq\|�u§¬�pµw	ª�¬«prq

|¥q�Àk{rq\ª¥¬³q\²b¯�q�ª«ª«w6´Tq	¤ � °:ª¥yr¢ku§¬Qª«q\sr²rªC¬³prq�¯�q�ª«ª«w6´Tq(¬³yv@<¤ � ¬«prq�|gº�uxª«q	¢Q>�¯�u§ª«ª«q\²�¬³prq�¯�q�ª«ª«w6´Tq
w	ª%º%q\¦x¦]¤ � s ¬³pauxª � w6ª«q	¢�>Ç|«q � yT|«²aªu2¥¯�q\¯ m q�|�@�uxª·º%w6u©¬³uxsa´¸°IyT|C¬³prq�¯�q\ª«ª³w	´TqB4r¤8*�prq\sD>¸¦xw	¬³q\|
|¥q � q�u§¨6q�ª�w � y6¹ n y6°�¬³prq�¯�q�ª¥ª³w6´Tq	¢Qu§¬Wº�u§¦x¦C|«q\¦¡w n ¬«prq�¯�q\ª«ª«w6´Tqb¬³y�@:¤ � u§s � qK>3ÛÜª�|«q\´TuxyTsduxª
{a¹rª¥¬«|«qÉw	¯ y6°8@<ÛÜª¾|¥q�´Tu§yTs:¢Au©¬¾uxª¸¦xu§Ê6q�¦ n ¬³pµw	¬m>,º�u§¦x¦Q²rq\¬«q � ¬�w6sr²?|«q � y1¨Tq\|¾¬³prq�¦§yTª¥¬¸¯�q�ª«ª«w6´Tq
q�w6|«¦§uxq\|�¬³prw6s�@<¤z*�prq�sD@Ã|¥q � q\u§¨6q�ªÇwb|«q\¹µw6ux|�¯�q\ª«ª«w6´Tq¾°I|«y6¯áwb|¥q�¯�y6¬³q¾¯�q�¯ m q\|�¢Mu©¬ � prq � Êkª
º�paq\¬³paq�|�¬«prq~¯�q\ª«ª³w	´Tq,u§ª�wh²r{a¹r¦xu � w	¬«q6¤ � °Nsry6¬�¢�@�¯W{r¦§¬«u � w	ª¥¬³ª¾¬«prq~¯�q\ª«ª³w	´Tq,u§s�u©¬³ªf¦xy � w	¦
|¥q�´Tu§yTs�ª«y�¬³prw	¬�y6¬³prq\|(¯�q\¯ m q�|«ª�ª¥pµw6|«u§sr´�¬³prq�¦§yTª«ª � w6s,|¥q � q�u§¨6qÇ¬«prq�¯�q\ª«ª«w6´Tq6¤
� prqY¬�º·y�¹rpµw	ª«q�ªH²aq�ª � |«u m q\²�w m y1¨Tq	¢®¦xy � w6¦k|¥q � y1¨6q�| n w6sr²�|«q\¯�y	¬³q%|¥q � y/¨6q�| n ¢jw6|«q%qÁ»3q � {a¬³q\²

� yTs � {r|«|¥q�s®¬³¦ n º�paq�s�w¸|¥q � q�u§¨6q�|·²rq\¬«q � ¬«ª(w¸¯�q�ª¥ª³w6´6qN¦xy6ª«ª5GI¬³paqN|«q � q\u§¨Tq\|%²ryjq�ª·sry6¬·Êksry1º�pry1º
¯�w6s n ¯�q\¯ m q\|«ª�uxs�u©¬³ªv|¥q�´Tu§yTsP¯�uxª¥ª«q�²�¬«prq¾ª«w6¯�qW¯�q\ª«ª³w	´Tq�I¼¤ � °%wb|¥q � q�u§¨6q�|vprw6ª�sryb¹µw	|«q�s®¬
|¥q�´Tu§yTs:¢ru©¬³ªY|¥q�¯�y6¬³q�|¥q � y/¨6q�| n ¹apµw6ª«q�²ryjq�ª�sry	¬³pru§sr´r¤ � u§´T{r|«qNñr¤ ì�u§¦x¦x{aª¥¬³|«w	¬³q\ª ���N� £(ÛÜª�q�|«|¥yT|
|¥q � y/¨6q�| n w6¦x´Ty6|«u§¬«pr¯�º�prq�s�w6¦§¦a|«q � q\u§¨Tq\|«ªCuxsf|«q\´Tuxy6s } ¯�uxª¥ª«q\²fw�¯�q�ª¥ª³w6´6q6¤ � sf¬³prqY¬«yT¹:¢®¦xy � w	¦
|¥q�Àk{rq\ª¥¬³ª·w6|¥q(ª«q�s®¬C¬³y�|«w6sr²ryT¯�¦ n ª«q\¦xq � ¬³q\²�saq�ux´6p m yT|¥ª�¢kw6sr²�yTsrq(y	°E¬«prq�¯~¢Ä@<¢®ª«q\sr²rªCw�|«q\Àj{aq�ª¥¬
¬«y¾wÇ|«q�¯�y6¬«q�¯�q�¯ m q�|�>j¤ � s ¬³prq m y6¬«¬«yT¯,¢k¯�q�¯ m q�|�>�°IyT|¥º%w6|¥²rªYw � yT¹ n y6°:¬³paq�¯�q�ª¥ª³w6´Tq�¬³y
@:¢rº�pru � p�¬³prq\s,¯W{r¦§¬«u � w	ª¥¬³ª·¬³prq�¯�q�ª«ª«w6´Tq�uxs�u©¬³ª(¦xy � w	¦:|«q\´TuxyTsM¤



ñ ï

s

s

Region 2 Region 3

Region 1

p

r

local requests

message loss

remote request

SenderReceiverRouter

s

s

Region 2 Region 3

Region 1

p

r

repair

regional multicast
SenderReceiverRouter

� ux´T{a|«q�ñr¤ ì�A � |«|¥yT|(|«q � y1¨Tq\| n uxs ���N� £



ñ à

� u§´T{r|¥q¾ñr¤Üñ~ª¥pry1º�ªWw	sry6¬³paq�|�qÁ»aw6¯�¹r¦§q¾º�prq�|¥qf¬«prq�q�|¥|«yT|�|¥q � y/¨6q�| n pauxq�|«w6| � p n prw6ªv¬³pr|¥q�q
¦§q\¨6q�¦xª\¤ � yT|vª«u§¯�¹a¦xu � u§¬ n ¢MyTsr¦ n |¥q�¯�y6¬³q¾|¥q�Àk{rq\ª¥¬³ªWw6|«q�ª¥pry1º�sdu§s�¬³prq�òµ´T{a|«q6¤ � s�¬³paqf¬«yT¹:¢�w
¯�q�ª¥ª³w6´6q�¦§yTª«ª¸w6ªÇuxsr²ru � w	¬«q�² � w6{rª¥q�²?w	¦x¦H|«q � q\u§¨Tq\|«ª¸uxsd|¥q�´Tu§yTs } w6sr²�|«q\´TuxyTshñ,¬«y,¯�uxª¥ªÇ¬«prq
¯�q�ª¥ª³w6´6q6¤ � q � q�u§¨6q�|¥ª�uxsP|¥q�´Tu§yTs } òr|«ª¥¬v²rq\¬«q � ¬N¬³prq¾¯�q�ª¥ª³w6´6q¾¦xyTª¥ª�¤ � saq¾y6°H¬³paq�¯~¢l8j¢Mª¥q�sr²rª
w�|«q�¯�y6¬«q¾|«q\Àj{aq�ª¥¬�¬«y�w6s�{r¹aª¥¬³|¥qÉw6¯ä¯�q\¯ m q�|zbT¤ � w	¬«q�|\¢:|«q � q�u©¨Tq\|«ª�uxsP|«q�´6uxyTs,ñ�²rq\¬«q � ¬�¬«prq
¯�q�ª¥ª³w6´6q�¦xyTª¥ª�¤ � srq�y6°(¬³paq�¯~¢�@:¢Hª«q�sa²rª�w�|«q�¯�y6¬«qb|«q\Àj{aq�ª¥¬f¬«y?>3¤ *�prq\sÿ>,|«q � q�u©¨Tq\ªf¬«prq
|¥q�Àk{rq\ª¥¬�°I|«yT¯@<¢Mu§¬�òµsr²rª�u©¬³ª«q\¦§°Q¯�uxª¥ª«uxsa´�¬³paq¾ª³w6¯�q¾¯�q�ª¥ª³w6´Tq	¤ � s�¬³pru§ª � w	ª«q6¢<u©¬v|¥q � y6|«²rª¤@:Û ª
|¥q�Àk{rq\ª¥¬É¤ � s�¬³prq m y6¬«¬«yT¯~¢�b�ª¥q�sr²rª¸w � yT¹ n y	°·¬«prqf¯�q\ª«ª³w	´Tq¾¬³y�8j¤H*�prq�s�8b|«q � q\u§¨Tq\ªÇ¬«prq
¯�q�ª¥ª³w6´6q6¢<u§¬N¯¾{r¦©¬³u � w6ª¥¬«ª�¬«prq¾¯�q�ª«ª«w6´Tq�u§s�u§¬«ªv¦xy � w6¦U|«q\´Tuxy6s:¤ � y1º�> |«q � q\u§¨Tq\ª�¬³prq¾¯�q�ª¥ª³w6´6q6¤
� q � w	{rª«q�u§¬C|«q\¯�q\¯ m q\|«ª-@<ÛÜª%|¥q�Àk{rq�ªg¬É¢3u§¬H°IyT|gºYw6|¥²rªQ¬³prq�¯�q\ª«ª«w6´Tq�¬«yW@:¤ � uxsrw6¦x¦ n ¢L@�¯¾{r¦©¬³u � w6ª¥¬«ª
¬«prq�¯�q\ª«ª«w6´Tq�uxs�u§¬«ª(¦xy � w6¦E|«q\´TuxyTsM¤

�?±j× ÐÑÂ�¸À¾ÀÛ ØÙ¶.´ÄÃ Ø ´@? Ï Ò ÏX¹m»C¸À¶8ÏT? Ïz¾�·8»

� {r|�q\|«|¥yT|¾|«q � y1¨Tq\| n w6¦§´TyT|¥u§¬³pa¯é|«q�Àk{ru§|«q\ªf¬«pµw	¬fw�|¥q � q�u§¨6q�|f¯�qÉw6ª¥{r|«q�u©¬³ª¾|¥yT{rsr²?¬³|¥ux¹d¬«ux¯�q
G ���(� I�¬«ybu§¬«ªNsrq\ux´Tp m yT|«ªNw6ª�º·q�¦§¦�w	ª�¬³y |«q � q�u©¨Tq�|¥ª�uxs,u§¬³ª�¹µw6|¥q�s®¬�|¥q�´Tu§yTs:¤ � pruxª�uxªvw � pruxqÁ¨Tq�²
m®n w	¬¥¬¶w � pru§sr´�¬³ux¯�q�ªg¬¶w6¯�¹rªHu§s�|¥q�Àk{rq�ªg¬�w6sr²�|«q\¹µw6ux|Q¯�q�ª¥ª³w6´Tq\ªP�/¤ � qÉw6ª¥{r|«u§sr´ ���(� ¬³y¾w�¦xy � w	¦
¯�q�¯ m q\|�uxªfª¥¬«|³w6u§´Tp®¬«°IyT|gºYw6|¥²7Abº�prq\s$wÃ|«q � q�u©¨Tq�|Ö@�ª«q�sa²rª wÃ|«q\Àk{rq�ªg¬ ¬³yhwÃ¦xy � w6¦%¯�q\¯ m q\|
8j¢:u©¬vw	¬¥¬¶w � paª�w ¬³ux¯�q�ªg¬¶w6¯�¹,¬«y ¬³paq�|«q�Àk{rq\ª¥¬�¤ � pru§ªN¬³u§¯�q\ª¥¬³w6¯�¹,uxª � yT¹ru§q�²�yTs®¬³y�¬³prq�|¥q�¹µw6u§|
¯�q�ª¥ª³w6´6q�ª¥q�s®¬ m®n 8 G]w6ª¥ª«{r¯�q¾¬³prw	¬�8bpµw6ª�¬«prqf|«q�Àk{rq\ª¥¬«q�²d¯�q�ª¥ª³w6´6q�IÁ¤   ¹Ey6s�|¥q � q\u§¨juxsa´�¬«prq
|¥q�¹µw	ux|�¢[@ � w6s � yT¯�¹r{a¬«qÇu©¬³ª ���(� ¬³y�8�{rª¥uxsr´�w ��� £�Å�¦xu§Ê6q�ª � paq�¯�q��ÜzTw � 
h
 � ¤
� q�w6ª«{a|«uxsa´ ���(� ¬³y¸w�|«q�¯�y6¬«q(¯�q\¯ m q\|HuxªH¯�yT|«q � yT¯�¹r¦xu � w	¬«q�² m q � w	{rª«q�wÇ|¥q � q�u§¨6q�|Q²ryjq�ª

say6¬Çw6¦§º%w n ª�ª«q�sa²dw�|«q\¹µw6u§|vux¯�¯�q\²ru¡w�¬³q�¦ n w	° ¬«q�|�|«q � q\u§¨juxsr´�w�|¥q�¯�y6¬³q¾|¥q�Àk{rq\ª¥¬É¤ � pauxª�uxªv¬«prq
� � ¦xy � Êjª�w	¬�²ru©ÄMq\|«q\sk¬�|¥q � q\u§¨6q�|«ª�srq\q�²~sry6¬ m q�ª n s � pr|«yTsauxÂ�q\²:¤
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� w6ª«q(u©°r¬³paqY|«q � q�u©¨Tq\|HuxªSº%w6u©¬³uxsa´�°IyT|�wv|«q�¹rw6ux|�°IyT|S¬«prqYª«w6¯�q%¯�q\ª«ª³w	´Tq6¤ ����� £Ãw6²r²r|¥q�ª«ª¥q�ªH¬³pauxª
¹a|«y m ¦§q�¯ m®n ¦xqÁ¬«¬³u§sr´�¬³prqC|«q � q�u©¨Tq\|Auxs � ¦x{r²aq·¦§y � w6¦®¹r|«y � q\ª«ª¥uxsr´�¬³ux¯�qQuxs�¬³prq·|«q\¹µw6ux|U¯�q�ª«ª«w6´Tq	¢Tw6s
u§²rqÉw�¹r|«qÁ¨3u§yT{rª¥¦ n {rª«q\²fuxs¸¬«prq � q\¬�º·yT|«Ê � ux¯�qY£H|«y6¬«y � yT¦p� � u§¦ ßa�c� ¤ � yT|¥qYª«¹7q � u§ò � w6¦x¦ n ¢�º�prq�sfw
¯�q�¯ m q\|C>vª«q\sr²rª·w�|«q�¹rw6ux|�¬«yÇwv|«q�¯�y6¬«q(¯�q\¯ m q\|p@<¢®u©¬Quxs � ¦x{r²rq\ª�¬�º·yÇ¬«ux¯�q�ª¥¬³w6¯�¹rª�¢ M w6sr² S ¢
º�paq�|«q M uxªY¬«prqv¬³u§¯�q\ª¥¬¶w	¯�¹ � yT¹ru§q�²�°I|«yT¯F@<ÛÜª(|«q�Àk{rq\ª¥¬�¢Ew	sr² S uxªY¬«prq�uxs®¬«q�|¥¨	w6¦ m qÁ¬�º%q\q�s,¬«prq
¬«ux¯�q¦>�|«q � q�u©¨Tq\²$@<ÛÜª·|¥q�Àk{rq\ª¥¬(w	sr²�¬«prq(¬³ux¯�q¦>�ª«q\s®¬%¬³paq�|¥q�¹µw	ux|�¤   ¹7yTs�|¥q � q�u§¨ju§sr´Ç¬«prq�|«q�¹rw6ux|\¢
@ � w6s � yT¯�¹r{a¬³q¸u§¬«ª ���(� ¬«y�> m®n q¼» � ¦x{r²auxsr´<>3ÛÜªN¦§y � w6¦�¹r|«y � q\ª«ª«u§sr´ ¬«ux¯�q6¤ � pru§ªN¹r|¥y � q�ª«ªNuxª
u§¦x¦§{rª¥¬«|³w	¬«q�²huxs � ux´T{r|¥qfñr¤ ï ¤ � y6|«q�y1¨6q�|�¢7@?w6¦xª¥y,u§s � ¦§{r²rq�ª¸u§¬«ª ���(� q\ª¥¬«ux¯�w	¬³u§yTsh¬«y`>�º�prq�s
u©¬�¯¾{r¦©¬³u � w6ª¥¬«ªv¬³prqf|¥q�¹µw6u§|�¯�q\ª«ª«w6´Tq�uxsÃu§¬«ªÇ|¥q�´Tu§yTs:¤ � sdw�º�u§²rq�w6|«q�w�saq\¬�º·yT|«ÊÝ¢S¬«prq�¦¡w	¬«q�s � n
m q\¬�º·q�q\s�¬�º%y�|¥q�´Tu§yTsrª � w6s m qN¯¾{ � pbprux´6prq�|C¬³pµw6s�¬³prq�¦¡w	¬«q�s � n º�u©¬³pru§sbwW|¥q�´Tu§yTs:¤ � q�s � q�w6¦§¦
¯�q�¯ m q\|«ª(uxs~wf|«q\´TuxyTs � w6s~ª«pµw6|¥q�¬³prq�ª³w	¯�q ���(� q�ª¥¬«ux¯�w	¬³u§yTs ¬«y�wf|«q\¯�y	¬³q�¯�q�¯ m q�|\¤
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MON�P M�P�S ¤

� prqYw ��� {r|³w � n y	° ���(� q�ªg¬³u§¯ w	¬«uxyTsÇ²rq\¹Eq\sr²rªAyTs¸¬³prqC°I|«q�Àk{rq\s � n y6°Ý|¥q�Àk{rq�ªg¬³ªHw	sr²¾|«q\¹µw6u§|«ª
ª¥q�s®¬É¤ � y�¯ w	uxs®¬¶w6u§s�|«q�w6ª«yTsrw m ¦xqÇw �\� {r|«w � n ²r{a|«uxsa´�¹7q�|¥uxyj²rªYº�prq�sPª n ª¥¬«q�¯ë¦xyTª¥ª�|³w	¬«qÇu§ª�¦xy1º�¢
q�w � p�|¥q � q�u§¨6q�|�q�s3°IyT| � q�ª,w�¯�w�»3ux¯W{r¯ u§sk¬«q�|g¨6w	¦J���S�a��� m qÁ¬�º%q\q�s�w6s n ¬�º·y�¦xy � w6¦v|¥q�Àk{rq\ª¥¬³ª
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w	sr²dw�¯�w�»3ux¯¾{a¯äu§sk¬«q�|g¨6w	¦c���S�a��  m q\¬�º·q�q�sdw6s n ¬�º·y,|¥q�¯�y6¬³q�|¥q�Àk{rq�ªg¬³ª\¤ � °·sry,¯�q�ª¥ª³w6´6q�uxª
¦§yTª¥¬�¢:¬³prq�|¥q � q�u§¨6q�|�ª«q\sr²rª¸w�ª«¹7q � uxw6¦A|¥q�Àk{rq�ªg¬É¢�IT¡�¡ ¢�£¥¤WI�¦U¢<w�¬�¬³prq�q\sr²�y	°·¬«prq�uxs®¬³q\|¥¨	w6¦]¢
º�pau � p�¬³|¥ux´T´6q�|«ªWw6s?ux¯�¯�q�²ruxw	¬³q,IT¡�¡ Im¤W)	+ C�§ )	¤ë¯�q�ª¥ª³w6´6q6¤ � prq � pry6u � q y6°����S�a���%w6sr²
���¥�a�¨ �|«qÁóµq � ¬³ª�wW¬³|«w6²rqÁÅ^y6Ä m q\¬�º·q�q\s m w	sr²aº�ux²3¬³p � yTsaª«{r¯�¹a¬³u§yTs�w6sr²b¬«prq�w �\� {r|«w � n y	° �S�(�
¯�qÉw	ª«{r|¥q�¯�q�s®¬³ª\¤
� yT{rsr²f¬³|¥ux¹�¬³u§¯�q(q\ª¥¬«ux¯�w	¬³u§yTs�uxs�¬³paq�¹a|«q�ª¥q�s � qNy6°EsrqÁ¬�º%yT|¥Êf² n sµw6¯�u � ªQu§ªQw � yT¯�¹a¦xu � w	¬³q\²

¹a|«y m ¦§q�¯ w6sr²~pµw6ª�|«q � q�u©¨Tq\²P¯¾{ � p,w	¬¥¬³q�s®¬«uxyTs�uxs�¬«prq�¦xu§¬«q�|«w	¬³{r|¥qË�Ú£�w�» ß®ð	m ¢Ý£�w�» ß®ð w3¢ � £ ßTß[� ¤
� q � q�s®¬Cª¥¬«{r²ruxq\ªHuxsr²au � w�¬³q·¬«pµw	¬ � s®¬³q\|«srqÁ¬ ���(� ªQ|«q\ª«q�¯ m ¦xq�wvprq�wÉ¨ n Å.¬¶w6u§¦xq�²�²auxª¥¬«|«u m {a¬³u§yTs¸º�u©¬³p
y ��� w6ª«u§yTsµw6¦6ª«¹ru§Ê6q�ªUy6°aqÁ»j¬³|«w6yT|«²auxsµw6|¥ux¦ n paux´Tp�¨	w6¦x{rq\ª�� � £ ßTß[� ¤ � yTªg¬Uy6°3¬«prq�ª¥q·ªg¬³{r²auxq�ª�°Iy � {rª�yTs
¬«prq�w �\� {r|«w � n y6° ���(� q�ª¥¬«ux¯�w	¬³u§yTs u§sb¬³prq ��� £�¹r|¥y6¬³y � yT¦]¤ � ¬(pµw	ª m q\q�s�ª«pry1º�s�¬³prw	¬(¯�w6s n
��� £�u§¯�¹r¦§q�¯�q�s®¬¶w�¬³uxy6srª:{rª¥qC¨6q�| n � yTsrª«q\|¥¨	w	¬«u§¨TqC¬³u§¯�q\yT{a¬<¨	w6¦x{aq�ªU²r{rqQ¬³y�¬³prqCprux´6p¸¹7q�sµw	¦§¬ n y6°
°[w	¦xª«qfw	¦¡w6|¥¯�ªBAvw�¹r|«q\¯ w�¬³{r|¥q¾¬³ux¯�q�y6{a¬�sry6¬�y6sr¦ n ¬³|¥ux´T´Tq\|«ª�w6sÃ{rsasrq � q�ª«ª«w6| n |¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
m {a¬�w6¦§ª«y � w6{rª«q\ª�¬³prq � yTsr´Tq\ª¥¬³u§yTs � y6sk¬«|«yT¦Nw6¦x´6yT|«u©¬³pr¯Æu§s ��� £½¬«y?q�s®¬³q\|b¬³prq�ª¥¦xy1ºçª¥¬¶w	|¥¬
¹apµw6ª«qK�Ú£�w�» ß®ð	m&� ¤ � s � yTs®¬³|«w6ª¥¬�¢Ýw m w6²�¬³ux¯�q�y6{a¬(pµw6ª�¦§q�ª«ª�¹r|¥y6°IyT{rsa²,u§¯�¹µw � ¬(yTs ���N� £S¤

�?±�� >®Ã`·8´@? ´BAW¹$·C´LÂ�¾

� s�¬³pauxª�ª«q � ¬³u§yTs:¢µº·q¸²rq\ª � |«u m q�¬�º%y�yT¹a¬«ux¯�uxÂÉw�¬³uxy6srªYy6°U¬³prq m w6ª¥u � q�|¥|«yT|�|¥q � y1¨6q�| n w6¦§´TyT|¥u§¬³pa¯,¤
� paq¸òµ|¥ª¥¬vy6¹a¬³u§¯�u§ÂÉw	¬«uxyTs�w6u§¯�ª(¬«y |«q\²r{ � q¾|«q\Àj{aq�ª¥¬N¬³|³w� � ¢7º�paux¦xq�¬³paqWª«q � yTsa²�yT¹a¬«ux¯�uxÂÉw�¬³uxy6s
w	ux¯�ª%¬³yf|«q\²r{ � q¸|¥q�¹µw6u§|Y¬³|«w	 � ¤

�sß��5ßãâ äæå�üÖíXï�èãóXù äæå�©WíXå�ð�îtñ�ò�é«ª�ï
� {a|«uxsa´d¬³prqÃ¦§y � w6¦�|¥q � y/¨6q�| n ¹rpµw6ª¥q6¢vw?¯�q�¯ m q�| ¯�u§ª«ª«u§sr´?w?¯�q�ª«ª«w6´Tq�ª¥q�sr²rª�|¥q�Àk{rq�ªg¬³ª�¬³y
|«w6sr²ry6¯�¦ n ª«q\¦xq � ¬³q\²?srq�u§´Tp m yT|¥ª�¤ � y1º·q\¨Tq\|�¢Qu§°·¬³prq�¯�q\ª«ª«w6´Tqb¦§yTª«ªÇuxªÇ|«q\´TuxyTsrw6¦.¢Uu§¬ � w	s�yTsr¦ n
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m qÇ|«q�¹rw6ux|¥q�² m®n w�|¥q�¯�y6¬³q�¯�q�¯ m q�|\¤ � °Quxs®¬³q\|gÅ�|¥q�´Tu§yTs�¦¡w	¬«q�s � n uxª�¯¾{ � p�paux´Tprq\|�¬«pµw6s,uxs®¬³|«w�Å
|¥q�´Tu§yTs�¦¡w	¬«q�s � n ¢Ýu§¬�u§ª�uxsrqÁ � uxq\sk¬�°IyT|�wf¯�q\¯ m q�|(¬³y�Ê6q\q�¹�ª¥q�sr²ru§sr´�¦xy � w6¦:|¥q�Àk{rq\ª¥¬³ª�{rs®¬³u§¦�¬«prq
¦§yTª«ª�uxª�|«q�¹rw6ux|¥q�²:¤ � y6srª«u§²rq�|N¬«prqW¬«yT¹Ey6¦xyT´ n u§s � u§´T{r|«q¸ñr¤ ìa¤ � ª«ª«{a¯�q¾¬«pµw	¬¤@:Û ª �S�(� ¬«y�>�uxª
�É�T� ¯�ª�w6sr²�¬«y,wb¦§y � w6¦U¯�q\¯ m q\|vuxª � ¯�ª\¤ � s�¬«pruxª � w6ª«qX@ � y6{r¦x²�ª¥q�sr²hw6¹r¹a|«yÉ»3ux¯�w	¬³q\¦ n��1�T�
¦§y � w6¦M|¥q�Àk{rq\ª¥¬³ª m qÁ°IyT|«q�u©¬(´Tq\¬«ª�w�|¥q�¹µw6u§|%°I|«y6¯y>3¤
� prq~w6¯�yT{rs®¬�y	°�|¥q�Àk{rq\ª¥¬f¬³|«w	 �b� w6s m q�|«q\²r{ � q\²�u©°�w�¯�q\¯ m q�|¾ªg¬³yT¹rª�ª¥q�sr²auxsr´Ã¦xy � w	¦

|¥q�Àk{rq\ª¥¬³ªfº�prq\s�u©¬ � w	s � yTs � ¦x{r²rq�º�u©¬³p?pru§´Tp � yTs3òµ²rq�s � q�¬³pµw	¬¾sryÃ¯�q\¯ m q\|¾uxs?u©¬³ª¾|¥q�´Tu§yTs
prw6ªv¬³prq�¯�q�ª¥ª³w6´6q6¤ � y6|vqÁ»aw6¯�¹r¦xq	¢M°IyT|�wb|¥q�´Tu§yTs�y6°·ì � ¯�q�¯ m q\|«ªvº�u§¬«p�yTsrq¾¯�q�¯ m q\|vpryT¦§²3Å
u§sr´P¬«prq�¯�q\ª«ª«w6´Tq�uxsau§¬³uxw6¦x¦ n ¢�¬³prq�¹a|«y m w m ux¦§u§¬ n ¬³prw	¬�w�¯�q\¯ m q�|¾¯�uxª¥ª«uxsa´,¬³paq�¯�q\ª«ª³w	´Tqbº�ux¦§¦
|¥q � q�u§¨6q w�|«q\¹µw6u§|vº�u§¬³pauxs ð |¥q�Àk{rq\ª¥¬³ª¸uxª ßTß�g ï�J G ¬³pru§ª � w6s m q � w6¦ � {r¦¡w	¬«q�² m®n ª«{r¯�¯�uxsr´�{r¹
¬«prq�¹r|«y m w m ux¦§u§¬ n uxs � ux´T{a|«qfñr¤ ð ²rq\ª � |«u m q�²duxsÃ¬³prq�srqÁ»j¬Wª«q � ¬³u§yTs"IÁ¤ � q�s � q u©°(w�¦xyTª¥ª¸u§ª�sry6¬
|¥q�¹µw	ux|«q\²�w	° ¬³q\|¾ª«{3 � uxq\sk¬«¦ n ¯ w6s n ¦xy � w6¦C|«q\Àk{rq�ªg¬³ªfº%q\|«q�ª«q\s®¬É¢Q¬³prq�¯�q�¯ m q�| � w6s�ªg¬³yT¹?u©¬³ª
¦§y � w6¦:|¥q � y1¨6q�| n ¹rprw6ª«q m q � w	{rª«q¸u§¬(u§ª�paux´Tpr¦ n ¦§uxÊ	q�¦ n ¬³pµw�¬�¬«prq�q�s®¬³u§|«q�|«q\´Tuxy6s~prw6ª�¯�u§ª«ª«q\²~¬«prq
¯�q�ª¥ª³w6´6q6¤8*�prq�s~ª«y6¯�q�¯�q�¯ m q�|%uxsb¬³paqÇ|¥q�´Tu§yTs�¦¡w�¬³q�|%|«q � q�u©¨Tq�ª�w¾|«q\¹µw6u§|(²r{r|«u§sr´�u§¬«ªY|«q\¯�y	¬³q
|¥q � y/¨6q�| n ¹rpµw6ª¥q6¢3u§¬%º�u§¦x¦Ý¯¾{r¦©¬³u � w6ªg¬·¬«prqN|¥q�¹µw6u§|%u§s ¬³prq�|«q\´TuxyTsM¤ � pruxª%¯¾{r¦§¬«u � w6ª¥¬�¢jpay/º·q\¨6q�|\¢µuxª
w	¦xª«y ª«{ m Ù¥q � ¬�¬«yb¦xyTª¥ªvw6sa²�¯ w n °[w6ux¦<¬³y |«qÉw � p�ª«yT¯�q¾¯�q�¯ m q�|\¤ � q\s � q	¢:u§°Cw ¯�q�¯ m q\|Nª¥¬«yT¹rª
u©¬³ª�¦xy � w	¦<|«q � y1¨Tq�| n ¹apµw6ª«qÇ°IyT|«qÁ¨Tq\|�¢7u§¬�º�ux¦§¦:sry6¬ m q¸w m ¦§q�¬³y |¥q�¹µw	ux|(¬³prqÇ¦xy6ª«ª�¦xy � w6¦§¦ n º�prq�s�u©¬

� w6s9G m q � w	{rª«q�sry1º±ª¥yT¯�qf¯�q�¯ m q�|¥ª�²ry�pµwÉ¨Tqf¬³prq�¯�q\ª«ª«w6´Tq�I¼¤ � y,wÉ¨TyTu§²Ã¬«pruxª�ª¥u§¬³{rw	¬³u§yTs:¢<w
¯�q�¯ m q\|N|«q\ª¥¬³w6|¥¬«ªvu§¬«ªN¦xy � w	¦U|¥q � y/¨6q�| n ¹rpµw6ª¥qWº�prq\srq\¨6q�|�¬³prq¸¬³ux¯�q�|�uxs,u§¬«ªmÅg ��Ko�që ¾|«q � y1¨Tq\| n
¹apµw6ª«qWqÁ»3¹rux|¥q�ª\¤s*�u§¬«pP¬³pauxª�yT¹a¬³u§¯�u§ÂÉw	¬«uxyTsM¢µq�|«|¥yT|�|«q � y1¨Tq�| n uxs ����� £ � y6srª«u§ª¥¬³ªNy6°Qw ª¥uxsr´T¦§q
|¥q�¯�y6¬³q�|¥q � y1¨6q�| n ¹rpµw	ª«q�w	sr²$whª«q�|¥uxq\ª�y6°N¦xy � w6¦(|¥q � y/¨6q�| n ¹rprw6ª«q\ª�¤ � w � p$¦§y � w6¦(|«q � y1¨Tq\| n
¹apµw6ª«q�u§ª¸¬«|«ux´6´Tq�|¥q�² m®n wP¬«ux¯�q�yT{3¬W²r{a|«uxsa´P¬³prq |«q�¯�y6¬«qb|«q � y1¨Tq\| n ¹rprw6ª«q�q¼» � q�¹a¬�¬«prq òµ|¥ª¥¬
y6srq6¢rº�pru � p,ªg¬¶w6|g¬³ª�{r¹7yTs~²rq\¬«q � ¬«uxyTs�y6°U¬³paqÇ¦§yTª«ª\¤
� u§´T{r|¥q�ñr¤ à ux¦§¦x{rªg¬³|«w	¬³q\ª%¬³pru§ª�yT¹a¬³u§¯�u§ÂÉw	¬«uxyTs�º�prq�sPw6¦x¦M¬«pr|«q\q¸|¥q � q�u§¨6q�|¥ª�u§sPw�²ry1º�srªg¬³|«q�w6¯
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|¥q�´Tu§yTsb¯�uxª¥ª«q�²~w¾¯�q�ª¥ª³w6´Tq	¤C*dqvòr|«ª¥¬�¦§y3y6Ê�w�¬Y¬³prqv¬«yT¹bòµ´T{a|«q6¤ � w � p~y6°�¬³paqN¬³pr|¥q�q�|¥q � q\u§¨6q�|«ª
ªg¬¶w6|g¬³ªU¬³prq·¦xy � w6¦®|¥q � y1¨6q�| n ¹rpµw	ª«q(w6sa²¸¬³paq%|«q\¯�y	¬³qC|«q � y1¨Tq�| n ¹rprw6ª«q·ª«ux¯W{r¦§¬³w6srq�y6{rª«¦ n ¤ � {r|«u§sr´
¬«prq�|«q\¯�y	¬³q�|«q � y1¨Tq\| n ¹rprw6ª«q	¢�@,ª¥q�sr²aª�w�|¥q�Àk{rq�ªg¬�¬³y�w6s�{r¹rªg¬³|«q�w6¯Þ¯�q�¯ m q�|¤>3¤ � {r|¥uxsr´¾¬«prq
¦§y � w6¦k|«q � y1¨Tq\| n ¹rprw6ª«q	¢®w6¦x¦k¬³pa|«q�q%|«q � q�u©¨Tq�|¥ªHª«q\sr²�|«q\Àj{aq�ª¥¬«ªH¬³yv|«w6sr²ryT¯�¦ n ª¥q�¦§q � ¬«q�²�srq\ux´Tp m yT|«ª\¤
� y1º%qÁ¨Tq�|\¢ m q � w	{rª«q�¬³prq n w6¦x¦µ¯�uxª¥ª«q\²�¬«prq�ª³w6¯�q�¯�q�ª¥ª³w6´6q6¢®¬³prq\ª«q�|«q�Àk{rq\ª¥¬«ª%srqÁ¨Tq�|C¬³|¥ux´T´Tq\|Qw6s n
|¥q�¹µw	ux|�¤ � ° ¬³q\|Yw¸º�paux¦xq	¢®¬³prq n � yTs � ¦§{r²rqN¬«pµw	¬C¬³prqN¯�q\ª«ª³w	´TqN¦§yTª«ª·uxªC|«q�´6uxyTsµw	¦Ew	sr²bprq\s � q�ªg¬³yT¹
ª¥q�sr²auxsr´�¦xy � w6¦<|¥q�Àk{rq�ªg¬³ª\¤ � w	¬«q�|�¢µº�prq\sK@�´6q\¬³ªNw�|¥q�¯�y6¬³qÇ|«q\¹µw6u§|�°I|¥yT¯ >j¢7u©¬�¯¾{r¦§¬«u � w6ª¥¬«ª�¬«prq
¯�q�ª¥ª³w6´6qÇu§s�u§¬³ª(¦§y � w6¦M|¥q�´Tu§yTs�ª«yf¬³pµw�¬(¬³prq�y6¬«prq�|(¬�º·y�|¥q � q\u§¨6q�|«ª � w	s,´TqÁ¬�¬³prq�¯�q�ª«ª«w6´Tq	¤
� prq m y	¬«¬³y6¯ òµ´T{r|¥q¸ª¥pry1º�ªvwfª«u©¬³{µw	¬«uxyTs�ª¥ux¯�ux¦¡w	|·¬³yf¬³paq¸¹r|¥q\¨juxy6{rª�y6srq¸q¼» � q�¹3¬N¬³prw	¬�¬«prq

|¥q�´Tu§yTsµw6¦�¯¾{a¦§¬³u � w6ªg¬ ª¥q�s®¬ m®n @$°[w6ux¦§ª�¬«yd|¥qÉw � p�|«q � q\u§¨Tq\|,8j¤ � s�¬«pruxª � w6ª¥q6¢¬8�|¥q�ª¥¬³w6|¥¬«ª u©¬³ª
¦§y � w6¦Ý|«q � y1¨Tq\| n ¹apµw6ª«q�º�prq�sb¬«prq�¬«ux¯�q�|Cuxs u©¬³ªC|«q\¯�y6¬«qN|¥q � y1¨6q�| n ¹rpµw6ª¥q�ªYq¼»3¹rux|¥q�ª(w6sa²b´Tq\¬«ªYw
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs�°I|«y6¯�@<¤
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� {a|«uxsa´f¬«prq�|«q\¯�y6¬«q�|«q � y1¨Tq�| n ¹rpµw6ª¥q6¢Ýº�prq�sPw6¦x¦:¯�q�¯ m q\|«ª�uxs~wf|«q�´6uxyTs~¯�u§ª«ª¥q�²,wf¯�q�ª¥ª³w6´6q6¢
y6sÃw1¨6q�|«w6´Tq�Vhy	°C¬«prq�¯çº�ux¦§¦Sª¥q�sr²h|«q\¯�y6¬«qW|¥q�Àk{rq�ªg¬³ª\¤m*�prq�shwb¯�q�¯ m q�|N|«q � q�u©¨Tq�ªÇwb|¥q�¹µw6u§|
°I|¥yT¯ w,|¥q�¯�y6¬³q�¯�q\¯ m q\|�¢Su§¬¸¯¾{r¦§¬«u � w6ª¥¬«ª�¬«prqb|¥q�¹µw6u§|¸u§sdu©¬³ªÇ|«q�´6uxyTs�u§°Y¬«prq |¥q�¹µw6u§|¸u§ªWsry	¬¾w
²a{r¹r¦xu � w	¬«q6¤ � q�s � qbu§°·¬�º%y�¯�q�¯ m q\|«ªW|¥q � q�u§¨6qbw~|«q�¹rw6ux|¸w	¬Ç¬³prq�ª³w6¯�q�¬«ux¯�q6¢ m y	¬³pdy	°Y¬³prq\¯
º�u§¦x¦C¯¾{r¦©¬³u � w6ª¥¬W¬³prq�|¥q�¹µw6u§|�¤ � prq�sk{r¯ m q�|�y6°�²r{r¹a¦xu � w	¬³u§yTsrª¸uxs�¬³pauxª � w	ª«q�uxª�u§sr²rq\¹Eq\sr²rq�s®¬
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q\¯�¹a¦xy n wP|³w	sr²ryT¯�uxÂ\q�² m w � ÊTÅ�y6Ä�ª � prq\¯�qb¬«yPª¥{r¹r¹r|¥q�ª«ª�²a{r¹r¦xu � w	¬«q |¥q�´Tu§yTsµw6¦H¯¾{a¦§¬³u � w6ªg¬³ª¸w	¬
¬«prq�qÁ»3¹7q�srª¥qfy6°C¹Ey6¬«q�s®¬³uxw6¦x¦ n ¦xyTsa´Tq�|�|«q � y1¨Tq�| n ¦¡w	¬«q�s � n AN{r¹7yTs�|«q � q\u§¨juxsr´�wb|¥q�¯�y6¬³qW|«q�¹rw6ux|\¢
w�¯�q\¯ m q�|�¯ w6Ê	q�ª�w�|³w6sa²ryT¯ë²rq � uxª¥uxyTsPw6ª�º�prqÁ¬³prq\|vu§¬�ª¥pryT{r¦§²�¯¾{r¦©¬³u � w6ª¥¬�¬«prqW|¥q�¹µw6u§|�¤ � prq
¹a|«y m w m ux¦§u§¬ n u§¬�²ryjq�ª�ª¥y�u§ª �eq V<¤ � ¬³prq\|¥º�uxª¥q�u§¬(º%w6u§¬«ª�wf|«w6sr²ry6¯ w6¯�yT{rs®¬�y6°U¬³ux¯�q�w6sa²�¬«|«u§q�ª
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w	´®w6uxsM¤ � °�u§¬ prqÉw	|«ª�wd¯W{r¦§¬«u � w	ª¥¬�°IyT|�¬«prq�ª³w	¯�q,¯�q\ª«ª³w	´TqP°I|«y6¯ w	sry6¬³paq�|b¯�q�¯ m q�|�º�prux¦§q
u©¬fuxª�º%w6u§¬«uxsr´r¢Cu§¬fª¥{r¹r¹r|¥q�ª¥ª«q�ª�u©¬³ªfy1º�s�¯¾{a¦§¬³u � w6ªg¬É¤ � prq�ºYw	u§¬³u§sr´Ã¹Eq\|«u§y3²�uxªf¹r|¥yT¹Ey6|¥¬³u§yTsµw6¦
¬«y,¬«prq�¹a|«yT¹µw	´®w	¬³u§yTsÃ²rq�¦xw n º�u§¬³pauxshu§¬³ª�|¥q�´Tu§yTs:¤ � ¦§¬«pryT{r´Tphº%q�uxs®¬«|«yj²r{ � q m w � ÊTÅ^y6Ä�²rq�¦xw n ª
m q\°Iy6|«q�ª«q\sr²ruxsa´W|«q\´Tuxy6sµw6¦r¯¾{a¦§¬³u � w6ªg¬É¢6¬«pruxªQ²rq\¦¡w n u§ª � yTsrªg¬¶w6s®¬C°IyT|Qw6s n ´Tu§¨6q�sKVbw6sr²�²ry3q\ªQsry6¬
u§s � |¥qÉw6ª¥q�º�u§¬³p�¬«prq�ª«uxÂ\q�y6°S¬«prq�|«q\´TuxyTsM¤

�?±�~ Ó Ïz¶���Â�¶W? ¹m¾À¿WÏ 7Ü¾?¹HºB½¡»�´Ä»

� pauxª�ª«q � ¬³u§yTs~w6sµw6¦ n Â�q�ª(¬«prq�¹Eq\|¥°IyT|¥¯ w6s � q�y6° ����� £�{rsa²rq�|�ª«qÁ¨Tq\|³w6¦�ux¯�¹7yT|¥¬³w6s®¬(¯�qÁ¬³|¥u � ª\¤

�sßO¦ßãâ ®°¯ ôzçãõ�ð�èëõió�±æýiõ¤èëüzé.óXï-åÝé.óXüÔäæõ¤êzíXðQî�óXå�ð�ð
����� £�wÉ¨Ty6ux²rª¾¯�q�ª¥ª³w6´6q�ux¯�¹r¦xyTª¥uxyTs m®n ²ru§ª¥¬³|¥u m {3¬³uxsa´,¬³paq�|«q�ª¥¹Ey6srª«u m ux¦§u§¬ n y6°�q�|¥|«yT|¾|¥q � y/¨®Å
q\| n w6¯�yTsr´hw6¦§¦Y¯�q�¯ m q�|¥ª�u§s�¬«prq~´T|«yT{a¹:¤ � °�wh¯�q�¯ m q�|fª¥{aÄMq\|«ªf°I|«yT¯ whpru§´Tp�¦xyTª¥ª�|«w	¬³q	¢
u©¬³ªY|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsb|¥q�Àk{rq\ª¥¬³ª�w6|¥q�ª«q\sk¬(¬«y�|³w6sa²ryT¯�¦ n ª«q\¦xq � ¬³q\²~saq�ux´6p m yT|¥ª(|³w	¬«prq�|%¬«pµw6s � yTs3Å

� q�s®¬³|«w	¬³q\²$yTs�w�ª¥uxsr´T¦§q�|«q\¹µw6ux|fª¥q�|¥¨6q�| w6ª�u§s�¬«|«q\qÁÅ m w6ª«q\²$¹r|«y	¬³y � yT¦§ª�¤ � y m {rª¥¬«srq�ª¥ªbuxª�w6¦§ª«y
u§¯�¹a|«y1¨Tq\² m q � w6{rª¥q�¬³prq¾°[w6u§¦x{r|¥q¸y	°%wbª¥uxsr´6¦xqW¯�q�¯ m q\|vsry1º�prw6ªv¯¾{ � pÃ|¥q�²r{ � q�²hux¯�¹µw � ¬vyTs
y	¬³prq\|�¯�q�¯ m q\|«ª(uxs�¬«prq�´T|«yT{a¹:¤

�sßO¦ß÷Þ äæå�ï-õ:ýiå�ò	$ øËé�î�å�óXï¥$
� q � y1¨Tq�| n ¦¡w	¬«q�s � n u§ªv²rq\òrsrq�²�w6ªv¬³paq�u§s®¬³q�|g¨	w6¦ m q\¬�º·q�q\s�¬³paq¾¬³ux¯�q�wb¦§yTª«ª�u§ªv²rq\¬«q � ¬³q�²dw6sr²
¬«prqÃ¬³ux¯�q�u©¬�uxª�|«q\¹µw6ux|¥q�²:¤ � s ����� £S¢�w�¯�q\¯ m q�|�¯�uxª«ª¥uxsr´�w?¯�q�ª«ª«w6´TqÃ¬³|¥uxq�ª�¬«y�|¥q�¹µw6u§|
¬«prqÃ¦xyTª¥ª�ª«u§¯¾{r¦§¬³w6srq\yT{rª«¦ n ¬«pr|«y6{r´Tp�¦xy � w6¦�|«q � y1¨Tq\| n w6sr²�|«q\¯�y	¬³q�|«q � y1¨Tq\| n ¤ � {r|¥uxsr´�¬«prq
¦§y � w6¦:|¥q � y1¨6q�| n ¹rpµw	ª«q6¢Ew�¯�q�¯ m q\|�ª¥q�sr²aªN|«q\Àk{rq�ªg¬³ªN¬«y�|«w6sr²ryT¯�¦ n ª«q\¦xq � ¬³q\²�¯�q\¯ m q�|«ª�uxs�u©¬³ª
|¥q�´Tu§yTs:¤ � prq,|¥q � y/¨6q�| n ¦xw	¬³q\s � n ²rq\¹Eq\sr²rª�yTs�pry1º ¯�w6s n ¯�q�¯ m q�|¥ª�u§s�¬«prq~|«q�´6uxyTs�pµwÉ¨Tq
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� ux´T{r|¥q�ñr¤ ð A � paq¸¹r|¥y m w m ux¦xu©¬ n °Iy6|�wf¯�q�¯ m q�|Y¬«y�|¥q � q\u§¨6q¾wf|«q�¹rw6ux|(u§sPwf¹µw6|g¬³u � {r¦¡w	|Y|«q\Àj{aq�ª¥¬
°Iy6|�wf|¥q�´Tu§yTs�y6°�ì � ¯�q\¯ m q\|«ª\¢rº�u§¬³p�yTsaqÇ¯�q�¯ m q\|(pryT¦x²auxsr´W¬«prq�¯�q\ª«ª«w6´TqÇuxsru©¬³u¡w	¦x¦ n ¤

� q � y/¨6q�| n ¦xw	¬³q\s � n � w6s m q�|¥q�²r{ � q�²du§°%w,¯�q�¯ m q�|�ª«q\sr²rª¸|«q�Àk{rq\ª¥¬«ªW¬³y~¯¾{r¦©¬³ux¹a¦xq¾²rq\ª¥¬«u©Å
srw	¬³u§yTsrªÇw	¬Ww~¬³u§¯�q	¢Uw6¦§¬«pryT{r´TpÃ¬³pauxª�¯ w n u§s � |¥qÉw6ª¥q�¬«prq sk{r¯ m q�|Çy6°%²r{r¹r¦§u � w�¬³qf|«q\¹µw6ux|¥ª�¤ � s
w	²r²ru§¬«uxyTsM¢aº�prq�s�w�¯�q�¯ m q�|�ª¥q�¦xq � ¬«ªNw�²rq�ªg¬³uxsrw	¬³u§yTs�°IyT|�u§¬³ª�¦§y � w6¦:|«q\Àk{rq�ªg¬É¢Mu©¬ � yT{a¦x² m u¡w6ª�u©¬³ª
ª¥q�¦§q � ¬«uxyTsb¬«y¾°[wÉ¨TyT|Y¯�q�¯ m q\|«ª%º�pru � p�pµwÉ¨Tq�´Tu§¨6q�s�´Tyjyj²b|«q\ª«¹7yTsrª«q\ª�uxsb¬³paq�¹µw6ª¥¬�¤ � pruxª\¢rpry1ºYÅ
qÁ¨Tq\|�¢j|«q�Àk{ru§|«q\ª·w�¯�q�¯ m q�|A¬«y�¯ w6u§s®¬¶w6u§s�w6²r²ru©¬³u§yTsµw6¦3ª¥¬¶w�¬³qY°IyT|Hu©¬³ªHsrq\ux´Tp m yT|«ª\¤ � ¦©¬³q�|¥sµw	¬«u§¨Tq\¦ n ¢
q�w � p�¯�q�¯ m q\| � w6s�w6²a¨6q�|¥¬«uxª¥q,u©¬³ª�ª«¯�yjy6¬³prq\²�¦§yTª«ª�|«w	¬³q�¹7q�|¥uxyj²ru � w6¦x¦ n u§s�u§¬³ªf¦§y � w6¦%ª¥q�ª«ª¥uxyTs
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¦§y � w6¦<¹r|¥y � q�ª«ª¥uxsr´ � w6¹rw � u©¬ n ¢7u§¬�uxª�¹7yTª«ª¥u m ¦§qÇ°IyT|�ª¥yT¯�qÇ¯�q�¯ m q�|¥ª�¬«y pµwÉ¨TqWw�pru§´Tprq\|�¦§yTª«ª�|³w�¬³q
¬«pµw6sÃy6¬«prq�|¥ª�¤ � srªg¬³qÉw	²�y6°·ª«q\¦xq � ¬³u§sr´~w�²rq�ªg¬³uxsrw	¬³u§yTs�{rsru©°IyT|«¯�¦ n w	¬�|«w6sr²ryT¯ç°I|«yT¯áw6¦x¦Sy6¬³paq�|
¯�q�¯ m q\|«ªÇuxsÃ¬³prq�|«q\´TuxyTsM¢�w�¯�q\¯ m q�| � w6s�¯ w	Ê6q�u§¬³ªÇª«q\¦xq � ¬³u§yTs m w6ª«q\²�yTsh¬³prq�¦xyTª¥ª¸|«w	¬³qfy6°
²au§ÄEq�|«q\s®¬%¯�q�¯ m q�|¥ª�¤ � sf¬³paq�°I{a¬«{r|«q�º·qN¹r¦xw6s�¬³yÇuxs®¨Tq\ª¥¬³u§´®w	¬«q�¬«prq�ª¥q�yT¹3¬³ux¯�uxÂ�w	¬³u§yTsrªAu§sf²rq\¬³w6ux¦]¤
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q\s®¬³ux|¥q�|«q\´TuxyTs�¯�uxª¥ª«q�²~w�¯�q�ª«ª«w6´Tq	¤ � paqÇsk{r¯ m q\|�y	°�|¥q�¯�y6¬³q�|¥q�Àk{rq�ªg¬³ª�ª«q\sk¬�pµw6ª�w m u§sryT¯�u¡w6¦
²auxª¥¬«|«u m {a¬³u§yTs�º�u§¬«pP¹µw6|«w6¯�q\¬³q\|«ªW¥dw	sr² � ¤ � ªs¥³² ´�¢ � ² � w6sr²`¥ � ² V<¤ � q\s � qÇ°IyT|
¦xw6|«´6q�|¥q�´Tu§yTsrª�¬³prqb²auxª¥¬«|«u m {a¬³u§yTs � w6s m qbw	¹r¹r|«yÉ»3ux¯�w	¬«q�² m®n w�£Sy6uxª«ª¥yTs�²ru§ª¥¬«|«u m {a¬³u§yTshº�u©¬³p
¹rw6|³w6¯�q\¬«q�|WVR� � {r| ß ñ �¶µ ¤ � prq�¹r|«y m w m ux¦§u§¬ n ¬³pµw�¬s;�|¥q�Àk{rq�ªg¬³ª�w6|«q�ª¥q�s®¬Nu§ªvY[Z�\ \�]^B_ ¤ � ux´6{r|«qvña¤ 

ª¥pry1º�ª pry1ºÞ¬«prq~²ruxªg¬³|«u m {a¬«uxyTs � pµw6sa´Tq�ª�º�u§¬³p�²ru©ÄMq\|«q�s®¬f¨	w6¦x{aq�ª�y6°ÖV<¤Ù*�prq\sæVh^ } ¢C°IyT|
q¼»aw6¯�¹a¦xq6¢7u§¬�uxª�¯�y6ª¥¬�¦xuxÊ	q�¦ n ¬³pµw	¬�q�u©¬³prq\|NyTsaqW|«q\Àk{rq�ªg¬�yT|�¬�º·yb|«q\Àk{rq�ªg¬³ªvº�ux¦§¦ m q¸ª«q�s®¬v¬«y�w6s
{a¹rª¥¬«|«qÉw	¯È|«q\´TuxyTsM¤ � prq � payTu � q�y6°¤V�|«qÁóµq � ¬³ªÇw ¬³|«w6²rqÁÅ^y6Ä m q\¬�º·q�q\sd|¥q � y1¨6q�| n ¦xw	¬³q\s � n w6sr²
|¥q�¹µw	ux|U²r{r¹r¦§u � w�¬³uxy6s:¤ � ª�ª¥pry1º�s�uxs � ux´T{a|«qQñr¤U
a¢	º�prq\s�Vfu§ªSª¥¯ w	¦x¦.¢1¬«prq�|¥q%uxª�w�ª¥{ m ª¥¬³w6s®¬³uxw6¦3|¥uxª¥Ê
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����� £�²ru§¨ju§²rq�ªQ|«q � q\u§¨Tq\|«ªCuxs®¬³yÇ¦xy � w	¦r|«q\´TuxyTsaª m w6ª«q\² yTs�w6²r¯�uxsru§ª¥¬«|³w	¬«u§¨Tq%²ryT¯�w6uxsrªQw	sr²�{aª«q�ª
w	²r¯�u§sruxªg¬³|«w	¬³u©¨Tq�ª � yT¹ru§sr´ ¬³y�|«q\ª¥¬³|¥u � ¬�¬«prqWª � yT¹7qWy6°A¦xy � w6¦<ª¥q�ª«ª¥uxyTs�¯�q�ª¥ª³w6´6q�ª�¤ � yT|�qÁ»aw6¯�¹r¦xq	¢
w	¦x¦7|«q � q�u©¨Tq�|¥ª�u§s � yT|¥srq�¦§¦   sru©¨Tq\|«ª«u©¬ n � w6s�°IyT|«¯ w�¦xy � w6¦7|«q\´TuxyTsM¤ � q � q\u§¨Tq\|«ª(º�u§¬«pruxs�w¾|¥q�´Tu§yTs
¹7q�|¥uxyj²ru � w6¦x¦ n q¼» � pµw6sr´Tq�¦xy � w6¦Hª¥q�ª¥ª«uxy6sd¯�q�ª«ª«w6´Tq\ª¸¬³y~¦xq�w6|«s�w m yT{a¬Ç¬³prq\ux|�srq\ux´Tp m yT|«ªÇw6sr²h¬³y
q\ª¥¬«ux¯�w	¬³qv¬«prq�ª«u§Â�q�y6°U¬³prq�|«q\´Tuxy6s:¤ � ¦xy � w	¦:ª«q\ª«ª«u§yTs~¯�q\ª«ª³w	´Tq�°I|«yT¯ wf|¥q � q�u§¨6q�| � y6sk¬³w6uxsaª�¬«prq
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¹7q�|¥uxyj²ru � w6¦x¦ n w6sasryT{rs � q�ª�u©¬³ªN¹a|«q�ª¥q�s � q mkn ¯¾{r¦©¬³u � w6ªg¬³uxsa´ w ´6¦xy m w	¦Uª¥q�ª¥ª«uxy6sh¯�q�ª¥ª³w6´6q¸¬³yb¬«prq
´6|«yT{r¹M¤ � °�w6¦x¦�¯�q�¯ m q�|¥ª�ª¥q�sr²>´T¦§y m w6¦(ª¥q�ª¥ª«uxy6s$¯�q\ª«ª«w6´Tq�ª w	¬�wÃòa»3q�²$u§s®¬³q�|g¨	w6¦.¢%¬«prq�¬³y6¬³w6¦
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|¥q�²r{ � q m w6sr²aº�u§²a¬³p � yTsrª¥{r¯�¹a¬³u§yTs:¢kº%q�Ê6q�q\¹ ¬³paq�q¼»a¹7q � ¬³q\²�sj{a¯ m q\|%y6°M´T¦xy m w6¦µª«q\ª«ª¥uxyTs�¯�q\ªgÅ
ª«w6´Tq\ª�°I|¥yT¯áq�w � ph|«q�´6uxyTs�¬«y�w � yTsrªg¬¶w6s®¬Ç{rª«u§sr´~w�|³w6sr²ayT¯�u§Â�q\²Ãw6¦x´Ty6|«u§¬«pr¯ëª«u§¯�u§¦¡w6|(¬³y�¬«pµw	¬
{aª«q�² uxs�¬³prq�|«q\¯�y	¬³q�q�|¥|«yT|C|«q � y1¨Tq\| n ¹rpµw6ª¥qNw6ªC²rq\ª � |¥u m q�²�uxs � pµw6¹a¬«q�|Cñr¤ � yT|¥q�ª¥¹Eq � u©ò � w6¦§¦ n ¢
²a{r|«u§sr´�qÉw � p�ª«q\ª«ª«u§yTs�uxs®¬³q\|¥¨	w6¦��#Æ i ¢kw�¯�q\¯ m q�|C>v¯W{r¦§¬«u � w	ª¥¬³ªAwÇ´T¦§y m w6¦3ª«q\ª«ª«u§yTs�¯�q\ª«ª³w	´Tq(yTsr¦ n
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q\ª«ª«w6|«u§¦ n ¬«prq�ª³w	¯�q�w6ªY¬«prq$V~{rª¥q�²~°IyT|Yq�|¥|«yT|(|¥q � y/¨6q�| n ¤ � y6|YqÁ»aw6¯�¹r¦xq	¢ru§°Sw�¦xy � w	¦E|¥q�´Tu§yTs�pµw6ª
�É�T� ¯�q�¯ m q�|¥ªYw6sr²�q�w � p�¯�q�¯ m q�|·¯¾{r¦§¬«u � w6ª¥¬«ªYwW´T¦§y m w6¦Ýª¥q�ª«ª¥uxyTs�¯�q�ª¥ª³w6´Tq�º�u§¬³p ¹r|«y m w m ux¦§u§¬ n
ñ q3�1�T� ¢µ¬«prq�s�y6s�wÉ¨Tq�|«w6´Tq¾ñ�´T¦xy m w6¦<ª«q\ª«ª¥uxyTs�¯�q�ª¥ª³w6´Tq\ª�w6|¥q¸ª¥q�s®¬v¬³y�¬³prqW´T|«yT{a¹P²r{r|¥uxsr´�qÉw � p
ª¥q�ª¥ª«uxy6s:¤
� prqN´T¦xy m w6¦µª«q\ª«ª«u§yTsb¯�q�ª¥ª³w6´Tq�°I|«y6¯ ¯�q\¯ m q\|i> � yTs®¬¶w6u§srªC¬«prqN¦xw6|«´6q�ª¥¬·ª«q\Àk{rq�s � q�sk{r¯ m q�|

>�pµw	ª·|¥q � q\u§¨6q�² °I|¥yT¯±¬³prq�ª«q\sr²rq�|\¢au©¬³ªQpryT¹ � yT{rs®¬«ª%°I|«yT¯ê¬³prq�ª«q�sa²rq�|\¢3¬³paq�u§sru§¬«u¡w6¦ �(��� ¨	w6¦§{rq
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¯�q�¯ m q\|�¤ � °�ª¥yr¢�uxs�¬«prq�ª«q � yTsa²Kªg¬³q\¹>u§¬ � prq � Êkª�º�prq\¬«prq�|D>huxª � ¦xy6ª«qPq\sryT{r´6p$¬³y m q�w6s
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¬«prq�u§|f|«q�¦xw	¬³u©¨Tq�¹7yTª«u©¬³u§yTsrª m w6ª¥q�²�y6s�u©¬³ªf²ruxªg¬¶w6s � q�°I|«yT¯µ>Ãw	sr²�¬«prq�u§|f²ruxªg¬¶w6s � q�ªf°I|«yT¯ ¬«prq
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¦§qÉw6ªg¬ {a¹rª¥¬«|«qÉw	¯ |¥q�´Tu§yTs:¤ � q\¬«¬«q�|�¦xy®w6² m w6¦xw6s � uxsr´ � w	s m q,w � pru§q\¨6q�²�°IyT|�ª«q\|¥¨juxsa´d|«q\¯�y	¬³q
|¥q�Àk{rq\ª¥¬³ª�u©°Hw�|«q � q�u©¨Tq�|NÊjsay/º�ªN¯�yT|¥q�¯�q\¯ m q\|«ª�uxs~u§¬³ª�¹µw6|¥q�s®¬v|¥q�´Tu§yTs:¢ m {a¬�¬³prq � yT|¥|«q � ¬³saq�ª«ª
y	°<¬³prq�¹r|«y6¬«y � yT¦7²ry3q\ªYsry6¬%²rq�¹7q�sa²�yTs ¬³paq � yT¯�¹r¦§q\¬³q\srq�ª¥ªYy6°�ª¥{ � p�Êjsay/º�¦§q�²r´6q6¤ � y6|%²ryjq�ªYu©¬
|¥q�Àk{ru§|«q�¬«pµw	¬Cª«{ � p�Êjsay/º�¦§q�²r´6q m q � y6srª«u§ª¥¬³q\s®¬(w � |«yTª¥ª%²ru©ÄMq\|«q�s®¬·|«q � q�u©¨Tq\|«ªYu§s�¬³paq�ª«w6¯�q�¦xy � w	¦
|¥q�´Tu§yTs:¤
� s�w6²a²ru§¬«uxyTs:¢Su§°�wP|¥q � q�u§¨6q�|�pµw	ª¾¯¾{r¦©¬³ux¹a¦xqf{r¹rªg¬³|«q�w6¯ |«q�´6uxyTsrª¸º�u§¬³pdª«ux¯�ux¦xw6|�²ru§ª¥¬¶w	s � q\ª�¢

u©¬³ª�¹µw6|«q\s®¬�|«q\´TuxyTs�¯ w n � yTs®¬³w6uxs>w�¯�u »3¬«{r|«q~y6°�|¥q � q\u§¨6q�|«ªb°I|¥yT¯ ²ru§ÄEq�|¥q�s®¬�¦§y � w6¦�|«q�´6uxyTsrª\¤
� ux´T{r|¥q ï ¤ à ux¦§¦x{rªg¬³|«w	¬³q\ª<w�ª¥u§¬³{rw	¬³u§yTs�º�prq�|¥q·|¥q�´Tu§yTs¸ñ�pµw6ª�¬�º·yN{r¹rªg¬³|¥qÉw6¯¿|«q\´Tuxy6srª<º�u§¬³pÇª«u§¯�u§¦¡w6|
²auxª¥¬³w6s � q�ª�¤ � sP¬³pauxª � w6ª«q¾w�|«q � q\u§¨Tq\|vuxs,|«q\´TuxyTs,ñb¯�w n ª¥q�¦§q � ¬�w�¯�u©»j¬³{r|¥q¸y	°Q|«q � q�u©¨Tq�|¥ªN°I|«y6¯
|¥q�´Tu§yTs } w6sr²Ã|¥q � q\u§¨6q�|«ª�°I|¥yT¯ä|¥q�´Tu§yTsÃì ¬³y m q�uxs�u©¬³ªv¹rw6|«q\sk¬�|¥q�´Tu§yTs:¤ � uxs � q¾q�w � p�|¥q � q�u§¨6q�|
u§sr²rq\¹Eq\sr²rq�s®¬«¦ n ª«q�¦§q � ¬³ª¾¬³paqb²rq�ªg¬³u§sµw	¬³u§yTs�°Iy6|¾u§¬«ªW|«q\¯�y	¬³q |¥q�Àk{rq\ª¥¬�º�prq\s�w	s�q�s®¬³u§|«qb|¥q�´Tu§yTs
¯�uxª¥ª«q\ª%w�¯�q\ª«ª«w6´Tq6¢k¬³pauxªCª � prq\¯�q�uxs � |«qÉw	ª«q�ªC¬³prq�¹7yTª«ª¥u m u§¦xu§¬ n y6°:´6q\¬«¬«uxsr´¸w�|«q�¹rw6ux|Hº�prq\sbª«yT¯�q
¦§uxsrÊkª�uxsÃ¬³paq�srqÁ¬�º%y6|«ÊÃ´Tq\¬ � y6sr´Tq�ªg¬³q\²:¤ � pruxª�uxªÇuxs � y6sk¬«|³w6ªg¬¸¬«yPw�¬³|¥q�qÁÅ m w6ª¥q�²d¹a|«y6¬«y � yT¦Quxs
º�pau � p,w6¦x¦:|¥q � q�u§¨6q�|¥ª�u§s,w�¦§y � w6¦M|¥q�´Tu§yTs�|«q�¦ n yTs,w�ª«u§sr´T¦xq�|¥q�¹µw	ux|Yª¥q�|¥¨6q�|�°IyT|(q�|¥|«yT|(|¥q � y1¨6q�| n ¤
� y�°[w6|�º·qWpµwÉ¨6qfw6ª«ª¥{r¯�q\²P¬³prw	¬N¬«prq¾w6¦§´TyT|¥u§¬³pa¯Þ{rª«q\ªvpryT¹ � yT{rs®¬«ªv¬³y ¯�qÉw	ª«{r|¥q¸¬³paq¾²ruxª�Å

¬³w6s � q m qÁ¬�º%q\q�s�¬�º%yf|¥q � q\u§¨6q�|«ª\¤ � prq�w6¦x´6yT|«u©¬³pr¯ � w6s m qNqÉw6ª¥ux¦ n ¯�y3²au§òµq\²�¬³y�{aª«qv¦xw	¬³q\s � n yT|
|¥yT{rsr²�¬«|«u§¹P¬³u§¯�qWw6ªN¬³paq�²ruxªg¬¶w6s � q¾¯�q\¬³|¥u � ¤ � y6|NqÁ»aw6¯�¹r¦§q6¢ � {r|«|¥q�s®¬³¦ n ¬³paq¾¹r|«y6¹Eq\|¥¬ n y	°C¬«prq
¹rw6|«q\sk¬Ç|¥q�´Tu§yTs�°IyT|�|«q � q�u©¨Tq\|v@�|«q\Àk{rux|¥q�ª�¬³pµw�¬¦@<Û ª�²ru§ª¥¬³w6s � q�°I|¥yT¯ä¬«prq�°[w6|¥¬«prq�ªg¬¸¯�q�¯ m q\|�uxs



ð6�

Region  1

Region  2 Region  3

Region  4

� ux´T{r|¥q ï ¤ à A � yT|¥¯ w�¬³uxy6s�y6°�q\|«|¥yT|�|¥q � y/¨6q�| n pauxq�|«w6| � p n u§s ���N� £S¤ � prqÇ¹µw6|«q\s®¬N|¥q�´Tu§yTs�y6°Hw
|¥q � q�u§¨6q�|�uxs�|¥q�´Tu§yTs�ñ�¯�w n � y6sk¬³w6uxsÃw�¯�u©»j¬³{a|«q¾y6°C|¥q � q\u§¨6q�|«ª�°I|¥yT¯ä|¥q�´Tu§yTs } w6sr²�|¥q � q\u§¨6q�|«ª
°I|¥yT¯ |¥q�´Tu§yTs~ìa¤

¬«prqY|¥q�´Tu§yTs¾uxªAw	¬A¯�yTª¥¬CrÞpryT¹rª�¯�yT|¥q·¬«pµw6s�u§¬«ª�²ru§ª¥¬³w6s � qY°I|¥yT¯�¬³prq � ¦xy6ª«q�ªg¬Q¯�q\¯ m q�|�¤ � pry6{r¦x²
|¥yT{rsr²Ã¬³|¥ux¹�¬³u§¯�q m qf{rª«q\²�w6ª�¬«prq�¯�q\¬«|«u � ¢:¬³paq�¹a|«yT¹7q�|g¬ n º%yT{a¦x² m q � yT¯�qhA¦@<ÛÜª �S�(� °I|«y6¯
¬«prq�°[w6|¥¬«prq�ªg¬%¯�q�¯ m q�|Qu§s�¬«prq�|¥q�´Tu§yTs�uxªCw	¬C¯�y6ª¥¬9�>ª«q � yTsa²rªY¦¡w	|«´Tq\|A¬³pµw6s�u§¬«ª �S�(� °I|«yT¯±¬«prq
� ¦xyTª¥q�ªg¬�¯�q�¯ m q\|�¤ � ª�²ru§ª � {rª«ª¥q�²�u§s�¬«prq�¹r|«qÁ¨juxyT{rª � pµw	¹a¬³q\|�¢Ý¯�q�w6ª«{a|«uxsa´ ���(� m q\¬�º·q�q�s~¬�º%y
|¥q � q�u§¨6q�|¥ªÇy6s�¬³prq � s®¬³q\|«srqÁ¬�uxª�wb²au§ � {r¦©¬v¹r|¥y m ¦§q�¯ç²r{rq¾¬³y�u©¬³ª�¦¡w6|¥´Tq¸¨	w6|¥u¡w	¬«uxyTs:¤ � ¬�uxªNqÁ¨Tq\s
¯�yT|¥q � pµw6¦§¦xq\sr´Tuxsa´¸¬³y�¯�qÉw	ª«{r|¥q ���(� ª m q\¬�º·q�q�s~¯�w6s n ¹µw	ux|«ª%y6°�|«q � q�u©¨Tq\|«ª(º�prq�s�¬«prq � ¦§y � Êkª
w�¬�¬«prq�ª¥q¾|«q � q�u©¨Tq\|«ª�w6|¥q¸say6¬Nª n s � pr|«y6sruxÂ\q�²:¤ � saq¸yT¹3¬³ux¯�uxÂ�w	¬³u§yTs�¹r|¥yT¹Ey6ª«q�²Puxs,¬«prqÇ¹r|«qÁ¨3u§yT{rª

� prw6¹a¬³q\|�uxª�¬³y�¦xqÁ¬�w6¦§¦S|¥q � q�u§¨6q�|¥ªÇu§s�wb¦xy � w	¦U|¥q�´Tu§yTs�ª¥pµw6|«q¾¬«prq¾|¥yT{rsr²�¬«|«ux¹,¬³ux¯�qWq\ª¥¬«ux¯�w	¬³u§yTs
¬«yPw�|«q\¯�y	¬³q�|«q � q\u§¨Tq\|�¤ � pauxª�uxª�w6¹a¹r|«yT¹a|«u¡w�¬³q�º�prq�sh¬³prq�¦¡w�¬³q�s � n�m q\¬�º·q�q\sd¬�º%y,|«q\´TuxyTsaª�uxª
¯W{ � p�pru§´Tprq�|�¬³prw6sP¬³paqW¦¡w�¬³q�s � n º�u§¬«pruxsPw�|¥q�´Tu§yTs:¢µº�pru � pPuxª�{rª«{µw	¦x¦ n ¬«prq � w6ª«q¸uxsPw�* �N� ¤
� s�w6²r²au§¬³u§yTs:¢Eu§¬�uxª�¹7yTª¥ª«u m ¦xqW¬«y � yTsrª¥ux²rq\|¸w � yT¯ m u§sµw	¬³u§yTs�y6°·ª«qÁ¨Tq\|³w6¦Q¯�q\¬³|¥u � ª�ª«{ � p�w6ª�pryT¹

� yT{rs®¬³ª\¢Ý¦¡w	¬«q�s � n ¢µ¦xy6ª«ª(|³w�¬³q6¢ m w6sr²aº�u§²a¬³pM¢µq\¬ � ¤§¤.*�q�¦xqÉwÉ¨6qÇ¬«pruxª(u§ª«ª«{aq�°Iy6|Y°I{a¬³{r|¥q�º%yT|¥ÊÝ¤



ð3�

� q � w6{aª«qCy6°au©¬³ª<|«w6sr²ryT¯�uxÂ\q�²�sµw�¬³{r|¥q6¢ ����� £Pu§ª:|«y m {rª¥¬Sw6´®w	uxsrªg¬<¬³|³w	srª«u§q�s®¬�uxs � yTsrª¥uxª¥¬«q�s � n
u§sÃ´T|«yT{a¹�¯�q�¯ m q�|¥ª«pru§¹�¬³pµw	¬ � w6sdw	|«uxª¥qf²r{r|«u§sr´�¹r|«y � q\ª«ª(Ù¥yTuxsrª�w	sr²�¦§qÉwÉ¨Tq\ª�¤ � ¬¸prw6ª�prux´Tpaq�|
¯�q�¯�yT| n |¥q�Àk{ru§|«q�¯�q�s®¬«ªY¬³pµw6sb¬«|«q\qÁÅ m w6ª«q\²~¹a|«y6¬«y � yT¦xª m q � w6{rª¥q�qÉw � p�|«q � q\u§¨Tq\|(srq�q\²rª(¬³y¾Ê	q�q\¹
u§sa°IyT|¥¯ w	¬«uxyTsNw m yT{a¬<y6¬«prq�|�|¥q � q\u§¨6q�|«ª�u§sÇu©¬³ª:|¥q�´Tu§yTs�w6ª<º·q�¦x¦Tw6ª<|«q � q�u©¨Tq\|«ªUuxs�u§¬«ª<¹µw6|¥q�s®¬�|«q\´TuxyTsM¤Ö�

~D±�� ÐÑÏzºL¹¨·CÏzÛ × Â<¶9Ø

� q�¦xw	¬³q\²Çº·yT|¥Ê�pµw6ª m q\q�s¾²ry6srq·u§s�¬³|«q\qÁÅ m w6ª«q\²¾¹r|¥y6¬³y � yT¦§ª�uxs�¬³prq � y6sk¬«qÁ»j¬Ay	° m {ru§¦x²ru§sr´�w6sÇq�|«|¥yT|
|¥q � y/¨6q�| n ¬³|«q\q6¤ � prq�¹Eq\|¥°IyT|¥¯ w	s � q¾y	°·¬«|«q�q¼Å m w	ª«q�²Ã¹r|¥y6¬³y � y6¦xªv{rª¥{µw6¦§¦ n ²rq�¹7q�sr²aªÇpaqÉwÉ¨jux¦ n yTs
¬«prq�Àk{µw6¦§u§¬ n y6°�¬«prqP¬«|«q�q	¤ � prq n � w6s m q � ¦xw6ª«ª¥u§òµq\²>w6ªb{rª¥uxsr´dq�u§¬«prq�| wÿ��q � q1���~¬³|¥q�q,yT|bw
�hÇ�n � �§���b¬«|«q\q6¤ � prq ���,� £±¹r|¥y6¬³y � y6¦Yuxª�w6s�qÁ»aw6¯�¹r¦xq�y	°v{rª¥uxsr´hwÃª¥¬¶w�¬³u � ¬«|«q�q	¤ � s�¬³pauxª
¹a|«y6¬«y � yT¦.¢Sª«¹7q � u©ò � ¯�w � pruxsaq�ª¾w	|«q � pry6ª«q�s�¬³yPª«q�|g¨Tq~w6ª¸|«q�¹rw6ux|¸ª«q�|g¨Tq\|«ª�w6sr²�w6|¥qbª¥¬³w	¬³u � w6¦§¦ n
y6|«´®w6sauxÂ�q\²�u§s®¬³y�w	s�q\|«|«y6|�|¥q � y1¨6q�| n ¬³|¥q�q	¤ � ¨6q�| n |¥q�¹µw6u§|�ª¥q�|g¨Tq�|�¹Eq\|«u§y3²ru � w6¦§¦ n ¯¾{r¦©¬³u � w6ª¥¬«ª
w	sÃw6²a¨Tq\|¥¬«uxª«q\¯�q\s®¬¸¯�q�ª¥ª³w6´6q¾º�u§¬³pÃwb¹a|«qÁÅ^ª«¹7q � u§òµq\² �(��� ¨6w	¦x{rq	¤ � |¥q � q�u§¨6q�|�uxs®¬«q�|«q\ª¥¬«q�²huxs
Ù¥y6uxsru§sr´�¬«prq�´T|«y6{r¹ � w6s�q\ª¥¬³u§¯ w�¬³q¾u©¬³ªvpry6¹ � yT{rs®¬³ªv°I|¥yT¯á²au§ÄEq�|«q\s®¬�|«q\¹µw6ux|Nª«q�|g¨Tq\|«ª�¬³pr|¥yT{r´Tp
¬«prq �(��� òrq�¦x²,y6°Hw	²a¨Tq\|¥¬³u§ª«q\¯�q\sk¬N¯�q\ª«ª«w6´Tq�ª�u§¬�pµw	ªN|«q � q\u§¨Tq\²:¤ � prq\s�u§¬�ª«q\¦xq � ¬³ª�¬³prq � ¦§yTª«q\ª¥¬
y6srq�w6ª�u©¬³ª |¥q�¹µw	ux|bª¥q�|¥¨6q�|\¤ � s>q\ÄEq � ¬É¢�qÉw � p�|«q\¹µw6u§| ª«q\|¥¨6q�| m {ru§¦x²rª w�¦xy � w6¦�|«q\´TuxyTs�uxs$u©¬³ª
¹a|«yÉ»3ux¯�u§¬ n {rª«u§sr´ �(��� Å m w6ª«q\²Pª � yT¹ru§sr´r¤
���,� £�uxª·w�¹r|«y6¬«y � yT¦µ¬³pµw�¬%{rª¥q�ª%w¸² n sµw6¯�u � ¬«|«q�q	¤ � s�¬«pruxªC¹r|«y	¬³y � yT¦]¢®|«q�¹rw6ux|Cª«q\|¥¨Tq\|«ª(w	|«q

² n srw6¯�u � w6¦§¦ n yT|¥´®w6sru§Â�q\²�uxs®¬³yfw¾¬³|¥q�q m w	ª«q�²�yTs�q¼»a¹rw6sr²rq\²,|¥uxsr´¾ª¥qÉw6| � p:¤ � |«q � q�u©¨Tq�|�w	¦§º%w n ª

� pay3yTª¥q�ªW¬«prq � ¦xyTª¥q�ª¥¬W|«q\¹µw6ux|Çª«q\|¥¨6q�|fw6ª¸u§¬³ªÇ¹µw6|¥q�s®¬É¢HqÁ¨Tq\s?u§°Y¬«prq ª¥q�|¥¨6q�|�u§ª¸²ry1º�srªg¬³|¥qÉw6¯ uxs
¬«prqÇ{rsr²rq\|«¦ n u§sr´�¯W{r¦§¬«u � w	ª¥¬�¬³|¥q�q6¤ � s�w6²r²au§¬³u§yTs:¢µª¥q\¨Tq\|³w6¦U|«q\¹µw6u§|�ª¥q�|g¨Tq�|¥ª � w	s,°IyT|¥¯ëw�¦§y3yT¹�y6°
¹rw6|«q\sk¬gÅ � pru§¦x²�|«q\¦¡w	¬«uxyTsaª�¤
� � s�w6²r²au§¬³u§yTs:¢�w�|«q � q\u§¨Tq\|¸u§s ����� £�srq\q�²rªÇ¬³y m {aÄEq�|Ç|«q � q�u©¨Tq\²d¯�q�ª«ª«w6´Tq\ªÇ°IyT|�¹7yTª«ª¥u m ¦§q|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª\¤ � {aÄEq�|�¯�w6sµw6´Tq\¯�q\s®¬�uxª(²rq\ª � |¥u m q�²~uxs � pµw6¹3¬³q�| à ¤



ðT}

� prq � |³w � q�|f¹r|«y	¬³y � yT¦Ö� � £ �Ç�<� ß 
 � {rª¥q�ªf¬³prq �,�������Y� ¹µw � Ê	q\¬�y6° �g�Ç� £ê¹a|«y6¬«y � yT¦
¬«y,²auxª � y1¨Tq�|Ç¬³prq�|«y6{a¬³u§sr´�¹µw	¬³ph°I|«yT¯Èw,|«q � q\u§¨Tq\|Ç¬«y~¬«prq�ª«q�sa²rq�|\¤ � s�¬³pauxª�¹r|«y	¬³y � yT¦]¢UqÁ¨Tq\| n
|¥q � q�u§¨6q�|�ª«q\sr²rªbw	s �,�������Y� Àk{rq�| n ¹µw � Ê6qÁ¬ ¬«yÃ¬«prq~ª«q�sa²rq�|\¤ � ªf¬³pauxªfÀk{rq�| n uxªf¹µw6ª¥ª«q�²
payT¹3Å m®n Å�payT¹P°I|«y6¯ë¬«prq¾|¥q � q\u§¨6q�|N¬«y ¬³prq¸ª«q\sr²rq�|\¢:u§¬�|«q � yT|¥²rªN¬«prq¾¹µw	¬«p�uxs~¬³prqW²µw	¬¶w�¹Ey6|¥¬³u§yTs
y	°�¬«prq�¹µw � Ê6qÁ¬É¤T*�prq�s�¬³paq~Àk{rq\| n |¥qÉw � prq\ª�¬«prq�ª«q\sr²rq�|\¢(w�|«q\ª«¹7yTsrª«q~uxª�|¥q\¬«{r|«srq\²�¬«yh¬«prq
|¥q � q�u§¨6q�|�w	ªbw�ªg¬¶w6sa²µw6|«²�{rsru � w6ª¥¬ ¹µw � Ê	q\¬É¤ � w6ª¥q�²>yTs�¬³prq,¯¾{r¦§¬«u � w6ª¥¬�¹µw	¬«p$uxs3°IyT|«¯�w	¬³u§yTs:¢
|¥q � q�u§¨6q�|¥ª�w6|¥qhy6|«´®w6sauxÂ�q\²�²rq\¬«q�|«¯�uxsauxª¥¬«u � w6¦x¦ n u§s®¬³y�w�¬«|«q\qhªg¬³|¥{ � ¬«{r|«qÃ¬³y�w � pru§q\¨Tqhq\ � uxq�s®¬
¦§y � w6¦:|¥q � y1¨6q�| n ¤ � pru§ª�w6¹r¹r|¥y®w � p:¢µpry1º·q\¨6q�|�¢7¯�w n ¹r{a¬�w�prqÉwÉ¨ n�m {r|¥²rq�s,yTs~¬«prq�ª«q\sr²rq�|�uxs~w
¦xw6|«´6q·¯¾{a¦§¬³u � w6ªg¬�´6|«yT{r¹ m q � w6{rª¥qY¬³prq%ª«q�sa²rq�|Asaq�q�²aªA¬³yv|¥q\¬³{a|«sfwN|¥q�ª«¹7yTsrª¥qY°IyT|�qÁ¨Tq\| n |¥q � q�u§¨6q�|
u§s�¬³prq�´T|¥yT{r¹�� ��� ßTß wa¢ ��� ßTß6m�� ¤
� ¬³paq�|(|«q\¦¡w	¬«q�²bº·yT|«Ê�uxs � ¦x{r²aq�ª%¬«prq�ª � w6¦¡w m ¦xqNª¥q�ª¥ª«uxy6s~¯�q�ª¥ª³w6´6q�¹r|«y6¬«y � yT¦�� �a�Q� o ß 
 � ¬«pµw	¬

¹a|«yT¹7yTª«q\ªYwÇª«q�¦©°¡Å � yTsaòµ´T{a|«uxsa´¸w	¦x´TyT|¥u§¬«pr¯ê°IyT|Cq�ªg¬¶w m ¦xuxª¥pruxsa´Ww�pruxq\|³w6| � pru � w6¦Ýª¥¬«|«{ � ¬³{r|¥q�°IyT|C²ruxª�Å
¬«|«u m {a¬³u§sr´Nª¥q�ª¥ª«uxy6s�¯�q�ª¥ª³w6´6q�ª�¤ � s¾¬³pru§ª�¹r|¥y6¬³y � yT¦]¢6¯�q�¯ m q�|¥ªAw6|¥qY² n sµw6¯�u � w6¦x¦ n yT|«´Tw6sruxÂ\q�²¾u§s®¬³y
w�pru§q�|«w6| � p n y6°S´T¦xy m w6¦:¯�q�¯ m q�|¥ª�w6sr²~¦xy � w6¦M¯�q\¯ m q\|«ª\¤ � ¦§y m w6¦:¯�q�¯ m q\|«ª(ª«q\sr²ÀÉh��ohÕ � �Uª«q\ªgÅ
ª¥uxyTsP¯�q\ª«ª³w	´Tq�ªv¬«yb¬³prq¾q\s®¬³ux|¥q¾´T|¥yT{r¹:¢Mº�paux¦xq¸¦xy � w6¦U¯�q�¯ m q�|¥ªvª«q\sr²T��o�� � �Hª«q�ª¥ª«u§yTsÃ¯�q\ª«ª³w	´Tq�ª
º�u©¬³p�wP|¥q�ªg¬³|«u � ¬«q�²�ª � yT¹Eq	¤ � prq�pruxq\|³w6| � p n u§ª¾q�ªg¬¶w m ¦§uxª¥prq�²?{rª¥uxsr´�w�ª¥¬³y � pµw6ªg¬³u � w6¦x´6yT|«u©¬³pr¯
m w6ª«q\²PyTs,|³w6sr²ayT¯�u§Â�q\²�¬«ux¯�q�|¥ª�w	sr²Pwfª«qÁ¬Ny	° � ����Ågoj��Åc� � që �np j�j�¸¯�qÉw6ª¥{r|«q\ª�¤ � yT|�q¼»rw	¯�¹r¦§q6¢Ýw
´6¦xy m w	¦�¯�q�¯ m q�|vº�u©¬³pÃ°Iq\º±¦§y � w6¦�¯�q�¯ m q\|«ª�uxsÃu§¬«ª�|«q\´TuxyTsÃpµw	ª¸w�pru§´Tphw6¹r¹r|¥yT¹r|¥u¡w	¬«q�srq\ª«ª�¬³y
ªgº�u§¬ � p~¬«y w�¦xy � w	¦M¯�q�¯ m q�|(u©°S¬«prq�|¥qÇu§ª�w6sry6¬«prq�|�´T¦§y m w6¦E¯�q\¯ m q�|(srq�w6| m®n ¤
� y	¬³p¾¬³paq ����� £Ã¹r|«y	¬³y � yT¦3w6sr²¾¬«prqYª � w6¦¡w m ¦xqCª«q\ª«ª«u§yTsf¯�q\ª«ª«w6´TqY¹r|¥y6¬³y � y6¦3{rª¥q(wv¯�u©»j¬³{r|¥q

y	°Ý´T¦xy m w6¦kª«q�ª¥ª«u§yTsf¯�q\ª«ª³w	´Tq�ªHw	sr²�¦xy � w6¦kª¥q�ª«ª¥uxyTs�¯�q�ª¥ª³w6´6q�ªA¬³y�°IyT|«¯íwvpru§q�|³w	| � pru � w6¦jª¥¬«|«{ � ¬³{r|¥q6¤
� y1º%qÁ¨Tq�|\¢:¬³prq¸¬�º%yb¹a|«y6¬«y � yT¦xª�w6|«q¸²ru§ÄEq�|¥q�s®¬�u§sPª«u§´Tsru©ò � w6s®¬�ºYw n ª�¤ ����� £>uxªN²aq�ª«u§´Tsrq\²P°IyT|
2gyTsrqÁÅ.¬³y	Å^¯ w	s n 4~¯¾{r¦©¬³u � w6ª¥¬Çw	¹r¹r¦xu � w	¬«uxyTsaª�¤ � ¬Ç°IyT|¥¯�ª�¦xy � w	¦H|«q�´6uxyTsrª m w6ª¥q�²�y6s�w6²r¯�uxsauxª¥¬«|³w�Å
¬«u§¨6q�²ayT¯ w	uxsrª�w	sr²�|¥q�ªg¬³|«u � ¬«ªv¬³prqfª � yT¹7q�y6°·¦xy � w	¦�ª«q\ª«ª¥uxyTsh¯�q\ª«ª«w6´Tq�ªÇ{rª¥uxsr´~w6²r¯�uxsauxª¥¬«|³w	¬«u§¨6q



ð ì

ª � yT¹auxsr´r¤ � q\´Tuxy6srªÇw6|«q�yT|«´Tw6sruxÂ\q�²huxs®¬³y~w6s�q�|¥|«yT|�|«q � y1¨Tq\| n pruxq\|³w6| � p n w ��� yT|«²ru§sr´�¬³y�¬³prq\ux|
²auxª¥¬³w6s � q¸°I|«y6¯Þ¬³prq¸ª«q�sa²rq�|\¤ � s � yTs®¬³|³w	ª¥¬É¢ �a��� uxª�²rq�ª¥ux´Tsaq�²�°IyT|t2¥¯�w6s n Å.¬³y	Å^¯ w	s n 4�¯¾{r¦©¬³u©Å
� w6ª¥¬vw6¹r¹r¦§u � w	¬³u§yTsrª�¤ � yTsaª«q�Àk{rq\s®¬³¦ n ¢:¬³prq¸pruxq\|³w6| � p nPm {aux¦§¬�u§s,¬³paq¾ª � w6¦¡w m ¦xqÇª«q�ª¥ª«u§yTs�¯�q�ª«ª«w6´Tq
¹a|«y6¬«y � yT¦�u§ªvsry6¬�y6|«´®w6sauxÂ�q\²Pº�u§¬«p�|«q\ª«¹7q � ¬�¬«y�wb´Tu§¨6q�s�ª«y6{r| � q6¤ � paq�|«q�u§ªvsry�sry	¬³uxy6s�y6°WÆ(�#Ù
��qÅg  � �§np j�j��u§s�u§¬«ª¾w6¦§´TyT|«u©¬³pr¯~¤ � prqb¹r|¥y6¬³y � yT¦·{rª«q\ª �(��� Å m w6ª¥q�²�ª � yT¹ru§sr´P¬³y�|¥q�ªg¬³|«u � ¬¾¬«prq
¹a|«yT¹µw	´®w	¬³u§yTs�y6°7¦xy � w	¦rª«q\ª«ª«u§yTs�¯�q\ª«ª³w	´Tq�ª\¤ � pruxªQ|¥q�Àk{rux|¥q�ªH¬³prw	¬H¬³prq�{rsa²rq�|¥¦ n uxsr´�|¥yT{a¬«uxsr´�¹r|¥y	Å
¬«y � yT¦xªHª¥{r¹r¹7yT|¥¬Q¬«prq�ª¥q�¯�w6s®¬³u � ªQy6° �(��� Å m w6ª¥q�² ª � yT¹auxsr´r¤ � yT|«q\y1¨Tq�|\¢3¬«prq�pruxq\|³w6| � p n ¬«prq�|¥q�uxª
{aª«q�²�yTsa¦ n °IyT|%²auxª¥¬«|«u m {a¬³u§sr´Çª«q�ª¥ª«u§yTs�¯�q\ª«ª³w	´Tq�ªYu§s ¬³paq �a��� ¹r|«y6¬«y � yT¦Ew6sr²bsry	¬Y°IyT|%ª¥q�sr²auxsr´
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTs�|«q\Àk{rq�ªg¬³ª�w6sr²~|«q�¹a¦xuxq\ª�¤
� q � q�s®¬³¦ n ª«qÁ¨Tq\|³w6¦H¹r|¥yT¹7yTª³w6¦§ªNpµwÉ¨6q m q�q\sÃ¯ w6²aqWyTs�|¥yT{a¬³q\|gÅ�w6ª«ª¥uxª¥¬«q�²Ã|«q\¦xuxw m ¦xqÇ¯¾{r¦©¬³u � w6ªg¬

w	ªY²rq�ª � |¥u m q�²�uxs � prw6¹a¬³q\| } ¤ � yT|·qÁ»aw6¯�¹r¦xq	¢ � q�w6| � p~£�w	|¥¬ n u§ªYw¾¹r|¥y6¬³y � y6¦7¬«pµw	¬(q¼»3¬«q�sr²aª�¬«prq
q¼»3uxª¥¬«uxsr´ � £�¯¾{r¦©¬³u � w6ªg¬Y¯�y3²rq\¦ m®n u§s®¬³|«yj²r{ � uxsr´Ww¾srq\ºK°IyT|gºYw6|¥²ruxsa´�ª«q�|g¨ju � q � w6¦x¦§q�²?Å � n���o���Ù
� � ��q¸w	¬�|¥yT{a¬«q�|«ª\¤ � s�¬³pru§ªW¹r|¥y6¬³y � yT¦]¢�º�prq\s�w,|«q � q�u©¨Tq�|�²aq\¬³q � ¬«ª�w,¯�q\ª«ª³w	´Tq�¦xyTª¥ª�¢Au©¬¾ª¥q�sr²rª
w�|¥q�Àk{rq\ª¥¬fuxs�w�|«w6sr²ry6¯ � w6ª¥¬W¹µw � Ê6qÁ¬fº�pru � p?u§ªW°IyT|¥º%w6|¥²rq�²�|³w	sr²ryT¯�¦ n u§srª«u§²rq�w�¯¾{r¦©¬³u � w6ªg¬
²auxª¥¬«|«u m {a¬³u§yTs�¬«|«q\q6¤ � prq�|«q � u§¹ruxq\sk¬Yy6°�¬³prq�|¥q�Àk{rq�ªg¬�ª«q�sa²rª(¬³prq�|¥q�¹µw6u§|%¯�q�ª¥ª³w6´Tq�u§s�w+�h��Åg j��që k�
�§Æ��fq��� � ��q�¬«pµw	¬�|«q\ª¥¬«|«u � ¬³ª�u§¬³ª�ª � yT¹7q¸¬«y�¬³paq¸¦§yTª«ª n ª¥{ m ¬«|«q�q	¤ � |¥q � q\u§¨6q�|N¯�uxª¥ª«u§sr´ wf¯�q�ª«ª«w6´Tq
Ê	q�q\¹rªNª¥q�sr²ru§sr´f|«q\Àj{aq�ª¥¬«ªvw6ª�wf£Sy6uxª«ª¥yTs~¹r|«y � q\ª«ª�{rs®¬³ux¦Mu§¬�|«q � q\u§¨Tq\ªNw�|¥q�¹µw6u§|�¤
� y	¬³p ���N� £Kw6sr² � qÉw6| � ph£�w6|g¬ n {rª¥q¾|³w6sa²ryT¯�uxÂÉw�¬³uxy6s~¬«ybux¯�¹r|«y1¨6qW|«y m {rª¥¬«srq�ª¥ª�¤ � y1ºYÅ

qÁ¨Tq\|�¢v¬³paqÃ¬�º·y�¹r|«y6¬«y � yT¦xª�²au§ÄEq�|�uxs�ª¥ux´Tsru©ò � w	sk¬�º%w n ª�¤ ����� £ º·yT|«Êkª�º%q\¦x¦vº�u©¬³pru§s�¬«prq
q¼»3uxª¥¬«uxsr´ � £$¯¾{r¦©¬³u � w6ªg¬(°I|³w6¯�q\º·yT|«ÊÝ¤ � ¬ m {ru§¦x²rª�u©¬³ª�q�|¥|«yT|�|«q � y1¨Tq\| n pruxq\|³w6| � p n w	¬�¬«prqÇ¬«|³w6saªgÅ
¹7yT|g¬A¦xqÁ¨Tq\¦3º�u§¬«pryT{a¬�ux¯�¹Ey6ª«uxsa´Nw6s n ª«¹7q � u§ò � ªg¬³|¥{ � ¬«{r|«q(u§srª«u§²rq%w�|«q�´6uxyTs:¤ � s � y6sk¬«|³w6ªg¬É¢ � q�w6| � p
£Sw6|¥¬ n |¥q�Àk{ru§|«q�ªUw�srq\º�°IyT|¥º%w6|¥²ruxsr´�ª¥q�|¥¨ju � qQ°I|«yT¯'|«yT{a¬«q�|¥ª�¤ � ¬U{rª¥q�ª�¬³prqQ{rsa²rq�|¥¦ n uxsr´�¯¾{r¦©¬³u � w6ªg¬
¬«|«q\q�u©¬³ª¥q�¦§°H°Iy6|�q�|«|¥yT|�|«q � y1¨Tq\| n w6sa²�wÉ¨6yTux²rª�¬«prq�srq�q\²�¬«y � yTsrªg¬³|¥{ � ¬¸w�ª«q\¹µw6|³w�¬³qfpruxq\|³w6| � p n ¤
� paqf°Iy6|¥º%w6|«²ru§sr´�ª«q\|¥¨ju � q�y6°·|³w6sr²ayT¯ � w6ª¥¬v|«q�¦§uxq\ªvyTs�¬³yT¹7yT¦§yT´Tu � w6¦�uxsa°Iy6|«¯�w	¬³u§yTs,y	°C¬«prqf¯¾{r¦ Å



ð ñ

¬«u � w6ª¥¬v¬«|«q\qfº�pau � pÃuxªvy6sr¦ n wÉ¨6w	ux¦¡w m ¦xqWw	¬v¬³paq�srq\¬�º·yT|«Ê�¦§q\¨6q�¦.¤ � prq�¬�º·y~¹a|«y6¬«y � yT¦xª�w	|«qfw6¦§ª«y
²au§ÄEq�|«q\s®¬%u§s�pry1º>|¥q�Àk{rq\ª¥¬(w	sr² |¥q�¹µw6u§|Q¯�q\ª«ª³w	´Tq�ª·w6|«q�ª«q\s®¬(w6sr²�pµwÉ¨Tq�²ru§ÄEq�|¥q�s®¬·¹Eq\|¥°IyT|¥¯ w6s � q

� prw6|³w � ¬³q\|«uxªg¬³u � ª�¤

~D±�~ � Â�¾À¿WºÄ¸À»C´LÂ�¾

� {rux¦§²ruxsr´Pw6s?q\ � uxq�s®¬fq\|«|«y6|W|«q � y1¨Tq\| n pru§q�|«w6| � p n u§ªWq\ª«ª«q\s®¬³u¡w	¦%¬³yÃw � pauxq\¨ju§sr´�prux´6p�¹Eq\|¥°IyT|�Å
¯�w6s � qÃuxsK|«q�¦§u¡w m ¦xq�¯¾{a¦§¬³u � w6ªg¬�¹r|¥y6¬³y � yT¦§ª�¤ � pruxª � pµw	¹a¬³q\|Ppµw6ª�²rq\ª � |«u m q�²K¬³prqhpru§q�|³w	| � p n
°Iy6|«¯�w	¬³u§yTs�w6¦§´TyT|«u©¬³pr¯ëu§s ����� £K¬«pµw	¬ÇyT|«´Tw6sruxÂ\q�ª�|¥q � q\u§¨6q�|«ªÇuxsÃw�¯¾{r¦©¬³u � w6ªg¬v´T|¥yT{r¹huxs®¬³y�w
pauxq�|«w6| � p n y6°�¦xy � w	¦E|¥q�´Tu§yTsrª�¤ � pr|«yT{a´Tp�¹Eq\|«u§y3²ru � q¼» � pµw6sr´Tq�y	°�ª«q�ª¥ª«u§yTs�¯�q\ª«ª«w6´Tq�ª�w	¯�yTsa´¾w6¦§¦
|¥q � q�u§¨6q�|¥ªvuxsP¬«prqW´6|«yT{r¹M¢Mw |¥q � q�u§¨6q�| � w6s�q\ª¥¬¶w m ¦xu§ª«p�´T|¥yT{r¹,¯�q\¯ m q\|«ª¥prux¹�Êksry1º�¦§q�²r´TqWw m yT{a¬
|¥q � q�u§¨6q�|¥ªNuxs�u©¬³ª(¦xy � w	¦:|«q\´TuxyTs~w6ª(º·q�¦§¦�w6ª�|«q � q�u©¨Tq�|¥ªNu§s~u©¬³ª�¹µw6|¥q�s®¬�|«q\´TuxyTsM¤ � { � pPÊksry1º�¦xq\²r´Tq
u§ª(|«q\Àj{aux|«q\²~¬«yf¹Eq\|¥°IyT|¥¯Þ|³w6sa²ryT¯�uxÂ�q\²�q�|«|¥yT|(|«q � y1¨Tq\| n w6ª�²rq\ª � |¥u m q�²~uxs � pµw6¹3¬³q�|�ñr¤
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. �ÜÛ �F� } � }ÞÝ �ß/ � � �

� q�¦§u¡w m ¦xqí¯¾{r¦§¬«u � w6ª¥¬'²rq�¦§u§¨6q�| n |«q\Àk{rux|¥q�ª�¬³prw	¬�wÞ¯¾{a¦§¬³u � w6ªg¬�¯�q�ª¥ª³w6´6q m q±|¥q � q�u§¨6q�² m®n
w	¦x¦f|«q � q�u©¨Tq\|«ª?uxsí¬³prq�´T|«yT{a¹:¤ � q�s � q � q\|¥¬¶w	uxs±yT|dw6¦x¦f¯�q�¯ m q�|¥ªdsrq\q�²±¬«y m {aÄEq�|�¯�q\ªgÅ
ª«w6´Tq\ªb°IyT|b¹7yTª«ª¥u m ¦§q�|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6srª�¤ê£H|«q\¨ju§yT{rªbº·yT|«Ê$prw6ª�²rq�¯�yTsrªg¬³|«w	¬³q\²�¬«pµw	¬�|¥q�¦ n u§sr´
ª¥yT¦xq\¦ n yTsK¬«prqÃª«q\sr²rq�|�°IyT|�|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTsrª�¦§qÉw6²rª�¬«y�¬«prqÃ¯�q\ª«ª«w6´TqÃux¯�¹r¦xy6ª«uxy6s$¹r|«y m ¦xq\¯
� � z � £ ß®ï ¢:£ �a��� ßTð�� ¤ � y6srª«q\Àj{aq�s®¬³¦ n ¢�ª«qÁ¨Tq�|«w6¦A|¥q�¦xuxw m ¦§q¸¯¾{a¦§¬³u � w6ªg¬N¹a|«y6¬«y � yT¦xªNw6²ryT¹a¬vwb²ruxª�Å
¬«|«u m {a¬³q\²�q�|¥|«yT|W|«q � y1¨Tq�| n w6¹r¹a|«y®w � p�¬«pµw	¬¾w6¦x¦§y/º�ª � q\|¥¬¶w	uxs�yT|¾w6¦x¦Q¯�q�¯ m q�|¥ªW¬³y�|¥q\¬«|³w6srª¥¯�u©¬
¹rw � Ê6qÁ¬³ªf¦xyTªg¬ m®n y6¬³prq\|¾¯�q�¯ m q�|¥ª�¤ � yT|¸qÁ»aw6¯�¹r¦xq	¢Huxs�¬«prq �a��� ¹r|¥y6¬³y � yT¦X� � z � £ ß®ï�� ¢H|¥qÁÅ
¬«|³w6saª«¯�uxª«ª¥uxyTsaª¸w	|«q�¹Eq\|¥°IyT|¥¯�q\² m®n w6¦x¦H¯�q�¯ m q\|«ª�uxsÃ¬³prq�´T|«y6{r¹:¤ � sh¬³|«q\qÁÅ m w6ª«q\²�¹r|¥y6¬³y � yT¦§ª
¦§uxÊ	q �N�~� £¼�Ú£ �3�U� ß®ð�� ¢ �U�%����� � �N�r� ß®ï�� ¢kw6sr² ���~� £æ� ���¸� ß®ï�� ¢T¯�q\¯ m q�|«ªQw	|«qY´T|¥yT{r¹7q�²
u§s®¬³yP¦§y � w6¦Q|«q\´TuxyTsaª m w	ª«q�²?y6sd´Tq\yT´T|³w	¹rpru � ¹r|¥y1»3u§¯�u©¬ n w6sr²?w~|«q�¹rw6ux|Çª«q\|¥¨Tq\|�uxªÇª«q\¦xq � ¬³q\²?uxs
q�w � p~|«q�´6uxyTs�¬³yf¹7q�|g°IyT|«¯Þ|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsrª\¤
� °vwh¯�q�¯ m q�|¾º%w6s®¬³ª�¬³yÃ¹7q�|¥°Iy6|«¯ |¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTsrª�°IyT|�y6¬«prq�|f¯�q�¯ m q�|¥ª�¢·u§¬fsrq\q�²rªf¬³y

m {aÄMq\|�|¥q � q\u§¨6q�²f¯�q\ª«ª«w6´Tq�ªS°IyT|Sª¥yT¯�q%¹7q�|«u§y3²¸y6°r¬«ux¯�q6¤ � q\¬³q\|«¯�uxsru§sr´(º�pru � p�|¥q � q�u§¨6q�|¥ªAª«pry6{r¦x²
m {aÄMq\|Cwv¯�q\ª«ª³w	´Tq�w6sr²�°IyT|Apry1º�¦xyTsr´v¬«{r|«saªCy6{a¬H¬³y m q�w�²ru§ � {a¦§¬H¹r|¥y m ¦§q�¯~¤ � � y6srª«q\|¥¨	w	¬³u©¨Tq

ðTï



ð6à

w	¹r¹r|«yTw � p,u§ªY¬³yfpµwÉ¨Tq�qÁ¨Tq�| n ¯�q\¯ m q�| m {aÄEq�|�w�¯�q�ª«ª«w6´Tq�{rs®¬³u§¦:u§¬Ypµw6ª m q\q�s~|«q � q�u©¨Tq\² m®n w6¦§¦

� {r|«|¥q�s®¬H¯�q�¯ m q�|¥ªSu§s¸¬«prq%´T|¥yT{r¹:¤ � y1º·q\¨6q�|�¢®¬«pruxªUuxªUuxsrqÁ � uxq\s®¬�u§s¾w�paq\¬³q\|«yT´6q�srq\yT{rªAsrqÁ¬�º%y6|«Ê
º�paq�|«q�¬³prqv²aq�¦xu©¨Tq\| n ¦¡w	¬«q�s � n ¬³y¾²ru©ÄMq\|«q\sk¬Y¯�q\¯ m q\|«ª � yT{r¦§² ²ru©ÄMq\| m®n yT|«²rq\|«ª·y6°�¯ w	´Tsru§¬«{r²rq	¤
� yT|«q\y/¨6q�|\¢Hª«yT¯�q�|¥q�¦§u¡w m ¦§q�¯¾{r¦©¬³u � w6ª¥¬�¹a|«y6¬«y � yT¦xª¸w6²ryT¹3¬¸¬«prq � £�¯¾{a¦§¬³u � w6ªg¬Ç´T|«yT{a¹d²rq\¦xu§¨6q�| n
¯�yj²rq�¦ru§s�º�pru � p�|«q � q�u©¨Tq\|«ª � w6sNÙ¥yTu§s�y6|H¦xqÉwÉ¨6q�w�¯¾{a¦§¬³u � w6ªg¬Hª«q\ª«ª¥uxyTsfº�u§¬«pryT{a¬Qsry	¬³u§° n u§sr´�y6¬³paq�|
|¥q � q�u§¨6q�|¥ª�¤ � yTsrª«q\Àk{rq�s®¬³¦ n ¢�sry�ª«uxsa´T¦xq�|«q � q\u§¨Tq\| pµw	ª � yT¯�¹a¦xq\¬«q,¯�q�¯ m q\|«ª«paux¹�uxsa°IyT|¥¯ w�¬³uxy6s
w m yT{3¬(¬³prq�´T|¥yT{r¹:¤
� {3ÄMq\|�¯ w6srw6´Tq�¯�q�s®¬Ãw	¦x´TyT|¥u§¬«pr¯�ª~uxs�q¼»3uxª¥¬«uxsr´>|¥q�¦§u¡w m ¦§q�¯W{r¦§¬«u � w	ª¥¬�¹a|«y6¬«y � yT¦xª�|¥q\óµq � ¬

º�u§²rq�¦ n ²ru©ÄMq\|«q�s®¬¸ª¥¬«|³w	¬«q�´Tu§q�ª�°IyT|�²rq � ux²ru§sr´�º�pru � p�¯�q\¯ m q\|«ªÇª«pry6{r¦x² m {aÄEq�|Ç¯�q\ª«ª«w6´Tq�ªWw6sr²
pay/º$¦xyTsr´Çw�¯�q\ª«ª«w6´Tq�ª«pryT{a¦x² m q m {aÄEq�|¥q�²:¤ � s�ª«yT¯�q(¬³|«q\qÁÅ m w6ª«q\² ¹r|¥y6¬³y � y6¦xª�¢jw�|«q\¹µw6ux|Hª¥q�|g¨Tq�|
m {aÄMq\|«ªÇw6¦§¦�²µw	¬³w�¹µw � Ê6qÁ¬³ªÇu§¬�prw6ª�|«q � q�u©¨Tq\²�u§sÃ¬«prq � {a|«|«q\s®¬¸¯W{r¦§¬«u � w	ª¥¬�ª¥q�ª«ª¥uxyTsM¤ � yT|�qÁ»aw6¯�Å
¹a¦xq6¢<¬«prq ���,� £�¹r|¥y6¬³y � y6¦AºYw6ªÇyT|¥ux´Tu§sµw6¦x¦ n ²rq�ª¥ux´Tsaq�²�°Iy6|Ç¯W{r¦§¬«u � w	ª¥¬vòµ¦§q�¬³|³w	srª¥°Iq\|�¤ � sÃ¬³pauxª
¹a|«y6¬«y � yT¦.¢3w�|«q�¹rw6ux|Yª¥q�|g¨Tq�| m {3ÄMq\|«ª(¬³prq�q\s®¬³ux|¥qNòµ¦§q�uxs�w�ª«q � yTsa²µw6| n ª¥¬³y6|³w6´Tq	¤ � prqÇw6¹r¹r|¥y®w � p
u§ª·°Iq�w6ª«u m ¦xq�yTsr¦ n u©°:¬³paqNª«u§Â�qvy	°<²µw	¬³w¸¬³|«w6srª«¯�u§¬¥¬³q\² uxs�¬³prq � {r|¥|«q�s®¬�ª¥q�ª«ª¥uxyTs�prw6ªYwW|¥qÉw6ª¥yTsµw m ¦xq
¦§ux¯�u§¬�¤ � yT|·¦xyTsa´	Å�¦§u§¨Tq\² ª¥q�ª«ª¥uxyTsaª(yT|%ª¥q\¬«¬«uxsr´6ª%º�prq�|¥q�|«q\¹µw6ux|·ª«q\|¥¨Tq\|«ª�¦¡w � Ê�ª¥¹µw � q6¢a¬«prq�w6¯�yT{rs®¬
y	° m {3ÄMq\|«uxsa´ � yT{r¦§² m q � yT¯�qÇu§¯�¹a|³w � ¬³u � w6¦x¦ n ¦¡w6|¥´Tq6¤
� prq �a�N� ¹a|«y6¬«y � yT¦·²ay3q\ªWsry6¬ m {aÄEq�|¾¹rw � Ê6qÁ¬³ªfw	¬¸¬³prq ¬«|³w6saª«¹7yT|¥¬W¦xq\¨6q�¦]¤ � w	¬³paq�|�¢A¬«prq

w	¹r¹r¦xu � w	¬«uxyTsN|«q�´6q�srq\|³w	¬«q�ª�¹rw � Ê6qÁ¬³ª�u©°asaq � q\ª«ª«w6| nÇm w6ª¥q�²¸yTsÇ¬«prq � yTs � q�¹3¬�y6° � ¹r¹a¦xu � w	¬³u§yTs � q\¨6q�¦
� |«w6¯�u§sr´�G �v��� I�� �%� ßT�h� ¤ � pauxª¾|¥q�Àk{rux|¥q�ª�¬³prw	¬¾¬³paq�w6¹r¹r¦§u � w�¬³uxy6s m qb²rq�ª¥ux´Tsaq�²�w ��� yT|«²ru§sr´
¬«y?¬³prq �N�U� ¹a|«uxs � ux¹a¦xq�w6sa² m q � w	¹µw m ¦§q�y6°Ç|«q � yTsrªg¬³|«{ � ¬³u§sr´�¹µw � Ê	q\¬³ª\¤ � ¨6q�s'ª«yr¢ m {aÄEq�|
¯�w6sµw	´Tq�¯�q�s®¬�w	¬(¬«prqÇw6¹r¹r¦§u � w�¬³uxy6sb¦xqÁ¨Tq�¦<|¥q�¯�w6uxsaª�w � prw6¦x¦§q�sr´Tq	¤
� y6¯�q�|¥q�¦xuxw m ¦§qb¯¾{r¦©¬³u � w6ª¥¬¾¹r|«y6¬«y � yT¦xªW{rª«q,w�ª¥¬¶w m ux¦§u§¬ n ²rq\¬«q � ¬«uxyTs�w6¦§´TyT|¥u§¬³pa¯ ¬«yh²aq\¬³q � ¬

º�paq�s?w~¯�q\ª«ª³w	´Tq pµw	ª m q�q\s�|«q � q�u©¨Tq\² mkn w6¦§¦H¯�q\¯ m q�|«ªÇuxsh¬³prq�´T|¥yT{r¹�w	sr²�prq\s � q � w6s m q
ª«w	°Iq�¦ n ²ru§ª � w6|«²rq\²Ù� ��� �6��� ¤ � pru§ª�|«q�Àk{ru§|«q\ªÇ¯�q�¯ m q\|«ª�uxs�¬«prq�´T|¥yT{r¹�¬³y�q¼» � prw6sr´Tqf¯�q�ª«ª«w6´Tq



ðTð

pauxª¥¬«yT| n uxs3°IyT|«¯�w	¬³u§yTsd¹7q�|¥uxyj²ru � w6¦x¦ n w m yT{a¬¾¬«prq�ª«qÁ¬fy6°�¯�q\ª«ª«w6´Tq�ª¾¬«prq n pµwÉ¨Tq�|«q � q\u§¨Tq\²:¤ � s
w	²r²ru§¬«uxyTsM¢/w(°[w	ux¦x{a|«q�²aq\¬³q � ¬«uxyTs¸w6¦x´6yT|«u©¬³pr¯�uxª<saq�q�²aq�²¸¬«y(¹r|«y1¨jux²aq � {r|«|¥q�s®¬U´T|«y6{r¹¸¯�q�¯ m q\|«ª«paux¹
u§sa°IyT|¥¯ w	¬«uxyTsM¤
£H|«qÁ¨juxyT{rª¥¦ n º·qYw6sr²Wy6¬³prq\|«ªS¹r|«yT¹7yTª¥q�²�w�¯�q\ª«ª³w	´Tq m {3ÄMq\|«uxsa´vw6¦§´TyT|«u©¬³pr¯K°IyT|U|«q�¦§u¡w m ¦xqQ¯¾{r¦ Å

¬«u � w6ª¥¬Q¹r|¥y6¬³y � y6¦xª�¬«pµw	¬C|«q\²r{ � q\ªC¬«prq�w6¯�yT{rs®¬Qy6° m {aÄEq�|Q|«q\Àj{aux|«q\¯�q\s®¬ m®n�m {aÄMq\|«u§sr´�¯�q\ª«ª³w	´Tq�ª
y6s,yTsa¦ n w�ª¥¯ w6¦§¦Mª¥q\¬�y6°�¯�q�¯ m q\|«ª¨� � ¨ ��� t ß6ß[� ¤ � y6|«q�ª«¹7q � u§ò � w6¦x¦ n ¢aº·qÇw6ª«ª¥{r¯�q�¬³prw	¬�qÉw � p
¯�q�¯ m q\|(pµw6ª�w6sPw	¹r¹r|«yÉ»3ux¯�w	¬«uxyTsby	°�¬³paqÇq\s®¬³ux|¥q¸¯�q�¯ m q\|«ª«paux¹�uxs�¬³paqÇ°IyT|¥¯ y6°�srq\¬�º·yT|¥Ê,w	²3Å
²a|«q�ª¥ª«q\ª�¤ � paq�w6¹r¹r|¥y1»3u§¯ w	¬«uxyTs srq�q\²rª�say6¬ m q�w ��� {a|³w	¬«q6¢ m {a¬�u©¬(ª«payT{r¦x² m q�y6°S´Ty3yj²�q�sayT{r´Tp
Àk{µw	¦xu§¬ n ¬«pµw	¬A¬«prqY¹r|¥y m w m u§¦xu©¬ n y6°µ¬³prq(´6|«yT{r¹ m q\uxsr´v¦§yT´Tu � w6¦§¦ n � � Åcq��q1��o�np k�Wu§sk¬«y�²ruxª � yTsasrq � ¬³q�²
ª¥{ m ´T|¥yT{r¹rª�u§ªYsrq�´6¦xux´6u m ¦§q6¤   ¹Ey6s�|«q � q�u©¨3u§sr´�w¾¯�q\ª«ª«w6´Tq6¢Ýw�¯�q�¯ m q�|%²rq\¬«q�|«¯�uxsaq�ªYº�prqÁ¬³prq\|�u©¬
ª¥pryT{r¦§² m {aÄMq\|Ç¬«prqf¯�q\ª«ª«w6´Tq�{rª«u§sr´Pw�pµw	ª«p�°I{as � ¬«uxyTs m w6ª¥q�²dy6s�u©¬³ª�srq\¬�º·yT|¥ÊÃw6²r²r|¥q�ª«ªWw6sr²
¬«prq�ux²rq\s®¬³u§òrq�|(y6°U¬³prq�¯�q�ª¥ª³w6´6q��Á¤ � °Aw�¯�q�¯ m q�|(¯�uxª¥ª«q\²,w�¯�q�ª¥ª³w6´Tq	¢µu§¬�{rª¥q�ª(¬³paqÇª«w6¯�q�pµw6ª«p
°I{as � ¬«uxyTsb¬«y¾ux²rq\s®¬³u§° n ¬³paqvª«qÁ¬�y6°�¯�q\¯ m q�|«ª·º�pru � p�ª«payT{r¦x²�prw1¨6q m {aÄEq�|¥q�²�¬³prqN¯�q\ª«ª³w	´Tq�w6sr²
|¥q�Àk{rq\ª¥¬³ªNw�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs�°I|¥yT¯ yTsaqÇy	°S¬«prq�¯~¤
� pru§ªvw6¦§´TyT|¥u§¬³pa¯ ¯�w6Ê6q\ªNsry�{rª«q¸y6°HsrqÁ¬�º%yT|¥Ê~¬«yT¹7yT¦xyT´ n uxsa°Iy6|«¯�w	¬³u§yTs:¤ � yTsrª«q\Àk{rq�s®¬³¦ n ¢:u©¬

ª¥{aÄEq�|«ª¸°I|«yT¯ w,¬«q�sr²rq\s � n ¬³y�²ay�q�|¥|«yT|¸|«q � y1¨Tq�| n y1¨Tq\|¾¹7y6¬³q\sk¬«u¡w6¦§¦ n paux´Tp�¦¡w	¬«q�s � n ¦§uxsrÊkª¸uxs
¬«prqfsrq\¬�º·yT|¥Ê7¤ � q\s � qf¬³paq�¹r|«y6¬«y � yT¦�º�u§¦x¦ApµwÉ¨6q�w�ª � w6¦¡w m ux¦§u§¬ n ¹r|«y m ¦xq\¯áuxsÃ´Tq\sk{ruxsrq\¦ n ¦¡w6|¥´Tq
saq\¬�º·yT|«Êkª�¤ � q\ª«ux|¥q�²�uxªÇw6s�w	¦x´TyT|¥u§¬«pr¯ä¬«pµw	¬Çª«q\¦xq � ¬³ª¸|«q � q�u©¨Tq�|¥ª¸¬«y m {aÄEq�|¸w,¯�q�ª¥ª³w6´6q m w	ª«q�²
y6sb´Tq�y6´T|³w6¹apru � ¦xy � w	¬«uxyTsrªCy6°�²ru©ÄMq\|«q\sk¬Y|«q � q�u©¨Tq�|¥ª�¤   s3°IyT|¥¬«{rsµw	¬«q�¦ n ¢ayT{a|%¹r|¥q\¨juxyT{aª(w6¦x´6yT|«u©¬³pr¯

� w6srsry	¬ m qfqÉw6ª¥ux¦ n ¯�yj²ru§òrq�²�¬³y~uxs � yT|«¹7yT|«w	¬³q�ª¥{ � p�uxs3°IyT|«¯�w	¬³u§yTs:¤ � prqfº·yT|«ÊÃ²rq\ª � |¥u m q�²�uxs
¬«pruxª � prw6¹a¬³q\|�º%w6ª�¯�y6¬³u©¨6w�¬³q�² m®n ¬«pruxª(y m ª«q�|g¨	w	¬³u§yTs:¤
� sf¬³prqY°Iy6¦x¦xy1º�u§sr´r¢	º·q�|«q\¹EyT|g¬QyT{r|�º·yT|¥Ê¾yTsfyT¹a¬«ux¯�uxÂ�u§sr´ m {aÄMq\|Q|«q�Àk{ru§|«q\¯�q\sk¬«ªHuxs ���N� £U¤

� pauxªHº%y6|«Ê�qÁ»j¬«q�sr²rªCyT{r|Q¹r|¥q\¨juxy6{rªHº%yT|¥Ê�yTs m {aÄEq�|CyT¹a¬«ux¯�uxÂÉw�¬³uxy6s m®n ¹r|«y6¹EyTª¥uxsr´�w	s�u§srsry1¨	w�Å
� � � yT¯�¯�yTsa¦ n {rª«q\²Pux²aq�s®¬³u©òµq�|(u§ª¨�Úª¥yT{r| � qWw	²r²r|«q\ª«ª\¢7ª¥q�Àk{rq\s � q¸sj{a¯ m q\| � ¤



ð 


¬«u§¨6q�¬�º·y	Å�¹rprw6ª«q m {aÄMq\|«u§sr´¾w6¦§´TyT|¥u§¬³pa¯�¬³pµw�¬%q¼»a¹a¦xu � u§¬«¦ n w6²a²r|«q\ª«ª«q\ªY¬³prq�¨	w6|«uxw6s � q\ª%u§s ²rq\¦xu§¨6q�| n
¦xw	¬³q\s � n °IyT|¾¦xw6|«´Tq ¯¾{r¦§¬«u � w6ª¥¬W´T|«yT{a¹rª�¤ � prq~w6¦x´Ty6|«u§¬«pr¯#|«q\²r{ � q\ª m {aÄEq�|�|«q\Àk{rux|¥q�¯�q�s®¬³ª m®n
w	²µw6¹a¬«u§¨Tq\¦ n w6¦x¦§y � w	¬³u§sr´ m {aÄMq\|fª«¹µw � q�¬³yÃ¯�q\ª«ª«w6´Tq�ªf¯�yTª¥¬¾srq�q\²rq�²�uxs�¬³paq~ª n ª¥¬³q\¯ w6sr² m®n
ª¥¹r|«q�w6²ru§sr´�¬³prq�¦§y®w6²�y6° m {aÄEq�|«u§sr´Ãw6¯�yTsr´Pw6¦x¦C¯�q\¯ m q�|«ªWuxs�¬³paqb´T|«y6{r¹:¤   sr¦§uxÊ	qbª¥¬³w m ux¦§u§¬ n
²aq\¬³q � ¬«uxyTs?¹r|¥y6¬³y � y6¦xª�¢U¬³prq�w	¦x´TyT|¥u§¬«pr¯È²ryjq�ª¾say6¬�|«q\Àk{rux|¥qb¹Eq\|«u§y3²ru � q¼» � pµw6sr´Tq�y	°�¯�q\ª«ª³w	´Tq�ª
w	sr²,prw6ª�¦xy1º'¬«|³w	 � y1¨Tq\|«prq�w6²:¤
� prqW|«q�ªg¬vy6°�¬³prq � pµw6¹a¬«q�|vu§ª�yT|¥´®w6sru§Â�q\²�w6ª�°IyT¦x¦§y/º�ª\¤ � q � ¬³u§yTs à ¤ � ²aq�ª � |«u m q\ªN¬³prq¸²rq\¬³w6ux¦§ª

y	°NyT{a| m {aÄEq�|f¯ w	sµw6´Tq\¯�q\sk¬�w6¦x´Ty6|«u§¬«pr¯~¤ � q � ¬«uxyTs à ¤ } q\¨	w6¦§{µw	¬³q\ªfu§¬³ªW¹Eq\|¥°IyT|¥¯ w6s � q�{rª¥uxsr´
ª¥ux¯¾{a¦¡w	¬«uxyTs:¤ � ux¯�u§¬³w	¬³u§yTsrªNy	°Y¬³prq�w6¦§´TyT|«u©¬³pr¯áw6|«q�¹r|¥q�ª«q\s®¬³q�²?u§s � q � ¬«uxyTs à ¤ ìa¤ � q � ¬³u§yTs à ¤ ñ

� yTs � ¦x{r²rq\ª�¤

º+±�² >®Ã`·8´@? ´BAs´Ä¾à� á�¸Xâ�ÏX¶ÌÒ ¹m¾?¹ã�ËÏT? Ïz¾�·

� ªQ²rq�ª � |«u m q\² u§s � prw6¹a¬³q\|Qñr¢®¬³prq ���N� £�¹r|«y6¬«y � yT¦r²ru§ª¥¬«|«u m {a¬³q\ªQ¬«prq�|«q\ª«¹7yTsrª«u m ux¦§u§¬ n y6°Eq�|«|¥yT|
|¥q � y/¨6q�| n w6¯�yTsr´ w6¦x¦�¯�q�¯ m q�|¥ªNuxs�w�´T|¥yT{r¹:¤ � q�s � q�q\¨6q�| n ¯�q�¯ m q�|�srq�q\²rªv¬³y ²rq � ux²rq¸pry1º
¦§yTsr´�w¾¯�q�ª¥ª³w6´6q�ª«pryT{a¦x² m q m {aÄEq�|«q\²~°Iy6|Y¹Ey6ª«ª«u m ¦xqN|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsaª�¤ � prq�¹r|¥y m ¦§q�¯½uxª%¬«pµw	¬
¬«pruxª·uxs®¨Ty6¦§¨Tq\ª(w¸¬«|³w6²rq¼Å�y6Ä~º�u§¬«pbq�|¥|«yT|%|«q � y1¨Tq�| n ¦xw	¬³q\s � n ¤ � °Uw¾¯�q\¯ m q\|·²auxª � w6|«²aª(wW¯�q�ª«ª«w6´Tq
w	sr²�¦¡w	¬«q�|v|¥q � q�u§¨6q�ªÇwb|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�|«q\Àk{rq�ªg¬Ç°Iy6|N¬³pµw�¬�¯�q\ª«ª«w6´Tq6¢Mu§¬vº·yT{r¦§² m q¾{asµw m ¦§qW¬³y
w	srª¥º·q�|N¬«prqW|¥q�Àk{rq\ª¥¬É¤ � {rq¸¬«y�¬«prqW|«w6sr²ryT¯�uxÂ\q�²,sµw	¬³{a|«qWy	°HyT{r|�q�|«|¥yT|�|«q � y1¨Tq�| n w6¦§´TyT|¥u§¬³pa¯,¢
¬«pruxªQ²ryjq�ªQsry	¬·saq � q\ª«ª«w6|«u§¦ n � yT¯�¹a|«yT¯�uxª¥q%¬³prq � y6|«|«q � ¬«srq�ª¥ª%y6°7¬³prq�¹r|¥y6¬³y � y6¦ m q � w6{rª¥qNw	sry6¬³paq�|
|¥q�Àk{rq\ª¥¬�º�ux¦§¦ m q¾ª¥q�s®¬�¬³y�w |«w6sr²ry6¯�¦ n � payTª«q\sh¯�q�¯ m q\|N{r¹7yTs�¬³u§¯�q\yT{a¬�¤ � ªv¦§yTsr´�w	ªvª«yT¯�q
¯�q�¯ m q\|�ª¥¬³u§¦x¦ m {aÄMq\|«ªf¬³prq~¯�q�ª«ª«w6´Tq	¢·¬³paq~¦§yTª«ª � w6s m q�|«q � y1¨Tq�|¥q�²$qÁ¨Tq\sk¬«{µw6¦§¦ n ¤ � y1º·q\¨Tq\|�¢
q\|«|¥yT|�|¥q � y/¨6q�| n ¦xw	¬³q\s � n u§ª�u§s � |¥qÉw6ª¥q�² m q � w6{rª«q¸¯�y6|«q�|«q\Àj{aq�ª¥¬«ªvº%q\|«q¸srq�q\²rq�²�¬«y�|¥q�¹µw6u§|�¬«prq
¦§yTª«ª\¤ � prqh¹r|¥y m ¦xq\¯ uxª�q\¨6q�s�¯�yT|¥q � yT¯�¹r¦xu � w	¬«q�²�uxs'w?º�ux²rqhw6|¥qÉw�saq\¬�º·yT|«Ê>º�prq\|«q�¬«prq



ð6ß

¦xw	¬³q\s � n�m q\¬�º·q�q�s�¬�º·yh|¥q�´Tu§yTsrª � w6s m q�ª«u§´Tsru§ò � w6s®¬³¦ n prux´6prq�|W¬«pµw6s�¬«prqb¦¡w�¬³q�s � n º�u§¬³pauxs?w
|¥q�´Tu§yTs:¤ � uxs � qWwf¯�q�¯ m q�| � w	sP|«q � q\u§¨TqWw�|¥q�Àk{rq�ªg¬vq\u§¬³paq�|�°I|«yT¯ w�¦xy � w6¦M¯�q\¯ m q\|�yT|�°I|¥yT¯ w
|¥q�¯�y6¬³q�¯�q�¯ m q\|�¢:u©¬�uxª�²ru© � {r¦©¬v¬³y�²rqÁ¬³q\|«¯�uxsrq�pry1º�¦xyTsr´�wb¯�q�ª¥ª³w6´6q�ª¥pryT{r¦§² m q m {3ÄMq\|«q�²
°Iy6|(¹Ey6¬«q�s®¬³uxw6¦:|¥q�Àk{rq�ªg¬³ª\¤
� s�yT|¥²rq�|%¬«y¾|«q\²r{ � q m {aÄEq�|(|«q\Àk{rux|¥q�¯�q�s®¬³ªYqÁÄMq � ¬«u§¨Tq\¦ n º�prux¦§qN¯�uxsru§¯�u§Â�uxsa´�u§¬³ª%ux¯�¹µw � ¬·yTs

|¥q � y/¨6q�| n ¦¡w	¬«q�s � n ¢ ����� £�w	²ryT¹a¬«ªQw6s¾uxsasry1¨6w�¬³u§¨6q%¬�º·y	Å�¹rprw6ª«q m {3ÄMq\|«uxsa´vª � prq\¯�q[A�°Iq�q\² m w � ÊTÅ
m w6ª«q\²,ª¥pryT|¥¬gÅ^¬«q�|«¯ m {aÄEq�|¥uxsr´fw6sa²~|«w6sr²ry6¯�u§Â�q�²�¦§yTsr´	Å.¬³q\|«¯ m {aÄEq�|«u§sr´r¤C*�prq\sPw¾¯�q�ª¥ª³w6´6q�uxª
òr|«ª¥¬vuxs®¬³|¥y3²r{ � q�²�u§s®¬³y ¬«prq¾ª n ªg¬³q�¯~¢<q\¨6q�| n ¯�q�¯ m q�|�¬³pµw	¬v|«q � q�u©¨Tq�ªv¬«prq¾¯�q�ª¥ª³w6´Tq m {aÄEq�|«ª�u©¬
°Iy6|�w�ª«pryT|g¬f¹Eq\|«u§y3²?y6°�¬«ux¯�qbuxs?yT|¥²rq�|¾¬«y�ª³w	¬«uxªg° n ¦xy � w	¦%|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs?|«q\Àj{aq�ª¥¬«ª�¤ � w	¬«q�|
º�paq�sb¬³paqv¯�q\ª«ª«w6´TqNprw6ª m q�q�s |«q � q�u©¨Tq�² m®n w6¦x¯�yTª¥¬·w6¦§¦Ý¯�q\¯ m q\|«ª·uxsbw¸|«q�´6uxyTs:¢jyTsr¦ n wWª«¯�w6¦§¦
ª¥{ m ª¥q\¬�y6°�¯�q\¯ m q�|«ª�u§sd¬³pauxª�|«q\´Tuxy6s � yTs®¬«uxsk{rqb¬³y m {3ÄMq\|¾¬³prq�¯�q�ª¥ª³w6´Tq	¤ � prq�|¥q�ªg¬fy6°�¬«prq
ª¥q � ¬³uxy6s,²rq\ª � |«u m q�ª(¬«prq�²rq\¬³w6ux¦§ª(y6°�y6{r|(ª � prq\¯�q	¤

ä¦ßãâißãâ åXå�å�üÖêXé8ïoæ¤úhêXé8ð�å�ü_�:�Xõiò�îQú(î�å�òo¯ ûÿíJçHå�ò"èãóXù
� ux|«ªg¬�º%q�uxs®¨Tq\ª¥¬«ux´®w	¬«q�pay/º±¦xyTsr´~w~¯�q\¯ m q\|�ª«pryT{a¦x² m {aÄEq�|¸w~¯�q�ª¥ª³w6´Tq�°IyT|�¦xy � w6¦�|«q\¬«|³w6saªgÅ
¯�uxª¥ª«u§yTsb|«q\Àk{rq�ªg¬³ª�¤ � u§s � qN¬«prq�yT{a¬ � yT¯�qNy	°U¬«prq�uxsau§¬³uxw6¦ � £�¯W{r¦§¬«u � w	ª¥¬C°IyT|YqÉw � p~¯�q�ª¥ª³w6´6q � w6s
m q¾²ru©ÄMq\|«q\sk¬�¢Mu©¬Nu§ªN{rsr²aq�ª«u§|³w m ¦xq¸¬«y m {aÄEq�|Nq\¨Tq\| n ¯�q\ª«ª³w	´TqW°IyT|�¬³prq¸ª³w6¯�q�w6¯�yT{rs®¬�y6°H¬³u§¯�q	¤
� yT|Qq¼»rw	¯�¹r¦§q6¢ju§°MyTsr¦ n wÇª«¯�w6¦x¦r°I|«w � ¬«uxyTs�y6°<¯�q�¯ m q\|«ªCuxsbwÇ|«q\´TuxyTs�pµwÉ¨TqN|«q � q�u©¨Tq�²bw¸¯�q�ª«ª«w6´Tq
²a{r|«u§sr´�¬«prq¸u§sru§¬«u¡w6¦ � £$¯¾{r¦§¬«u � w6ª¥¬�¢r¬³prq\ª«q¾¯�q�¯ m q�|¥ª�ª¥pryT{r¦§² m {3ÄMq\|�¬«prqW¯�q�ª¥ª³w6´TqÇ°IyT|�w�¦§yTsr´
¹7q�|¥uxyj²�y	°Y¬³u§¯�q�uxshyT|«²aq�|¸¬«yPª«w	¬³u§ª¥° n ¦xy � w6¦H|¥q�Àk{rq\ª¥¬³ª¸°I|«yT¯#y6¬«prq�|Ç¯�q\¯ m q�|«ª\¤ � s � yTs®¬«|³w6ªg¬É¢
u©°(w6¦§¯�y6ª¥¬�w6¦§¦H¯�q\¯ m q�|«ªÇpµwÉ¨Tq�|«q � q\u§¨Tq\²�¬³prq�¯�q�ª«ª«w6´Tq�²r{r|¥uxsr´�¬³prq�uxsau§¬³uxw6¦�¯W{r¦§¬«u � w	ª¥¬É¢:¬«prq�s
¬«prq�¯�q\ª«ª³w	´Tq � w6s m q�²ruxª � w6|¥²rq�²�Àk{ru � Êk¦ n ¤ � ²rq�w6¦x¦ n ¢<º·q�º%w6s®¬W¬«yPw6¦§¦xy � w	¬«q m {aÄEq�|Çª«¹rw � qf¬³y
¯�q�ª¥ª³w6´6q�ª�¯�yTªg¬�srq�q\²rq�²,uxsb¬«prq�ª n ª¥¬«q�¯~¤
� s ����� £S¢A¬«prq m {aÄEq�|¥uxsr´Ã¬³u§¯�qb°IyT|fwÃ¯�q�ª«ª«w6´Tq�uxª m w	ª«q�²�yTs�w6s�q\ª¥¬«ux¯�w	¬³u§yTs?y6°�pry1º
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¯�w6s n ¯�q�¯ m q\|«ª�uxs�¬«prq�|«q\´Tuxy6shprw1¨6qf|«q � q�u©¨Tq�²Ã¬³paq�¯�q�ª¥ª³w6´6q6¤ � srq¾º%w n ¬³y�q�ªg¬³u§¯ w	¬«qW¬³pauxª
u§sa°IyT|¥¯ w	¬«uxyTs�uxªY¬«y�¦xqÁ¬�w6¦x¦7¯�q�¯ m q�|¥ª(¹Eq\|«uxyj²ru � w6¦§¦ n q¼» � prw6sr´TqÇ¯�q\ª«ª«w6´Tq�pru§ª¥¬³y6| n uxsa°IyT|¥¯ w�¬³uxy6s
w m yT{3¬<¬³prqQª«qÁ¬�y	°a¯�q�ª¥ª³w6´Tq\ªU¬«prq n pµwÉ¨TqC|«q � q�u©¨Tq�²M¢®w6s�ux²rq�w(¹r|«qÁ¨3u§yT{rª¥¦ n {rª¥q�²¸uxs�ª«yT¯�qQª¥¬³w m ux¦§u§¬ n
²aq\¬³q � ¬«uxyTs~¹r|«y	¬³y � yT¦§ª¨� ��� �6��� ¤ � q�|«q�º·q¸¹r|¥yT¹7yTª«qÇwf²ru§ÄEq�|¥q�s®¬�ª � prq\¯�qÇuxs�º�pru � p�wf¯�q\¯ m q\|
q\ª¥¬«ux¯�w	¬³q\ª�¬³pauxªbu§sa°IyT|«¯�w	¬«uxyTs m w6ª¥q�²�yTs�¬«prq�pru§ª¥¬³y6| n y6°�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs$|«q\Àk{rq�ªg¬³ª�u§¬ pµw6ª
|¥q � q�u§¨6q�²:¤ � q � w6¦x¦j¬³pµw�¬Quxs ���N� £hq\¨6q�| n ¯�q�¯ m q\|A¯�u§ª«ª¥uxsr´�wv¯�q�ª¥ª³w6´6q�ª¥q�sr²aªC¦§y � w6¦a|¥q�Àk{rq\ª¥¬³ª
¬«y�|³w6sa²ryT¯�¦ n ª«q\¦xq � ¬³q\²�¯�q�¯ m q\|«ª¾u§s?u§¬³ªW|«q�´6uxyTs:¤ � q�s � q�¬³prqb¦§uxÊ	q�¦xu§pryjy3²h¬³pµw	¬�w�¯�q\¯ m q\|
|¥q � q�u§¨6q�ª(w¸|«q�Àk{rq\ª¥¬(u§s � |¥qÉw6ª¥q�ª%º�u©¬³p�¬³prq�sj{a¯ m q\|%y6°:¯�q\¯ m q\|«ª·¯�u§ª«ª«u§sr´�¬³prq�¯�q\ª«ª³w	´Tq6¤ � y6|«q
°Iy6|«¯�w6¦x¦ n ¢<¦xqÁ¬¨¥ m q�¬«prq�ª«uxÂ\q y6°Yw,|¥q�´Tu§yTsdw	sr²w@ m q�¬³prq�¹7q�| � q�s®¬¶w	´Tq y6°%¯�q\¯ m q�|«ªÇuxsÃ¬³pauxª
|¥q�´Tu§yTsÇ¯�u§ª«ª«u§sr´�w�¯�q�ª¥ª³w6´Tq	¤ � prq·¹r|«y m w m ux¦§u§¬ n ¬³pµw	¬�w�¯�q\¯ m q\|Uº�u§¦x¦�npo�q<|¥q � q\u§¨6qYw6s n |«q\Àj{aq�ª¥¬
u§ªLA

G � P �
¥ P � I�èdé

� ª<¥ê² ´�¢C¬³pru§ª�¹a|«y m w m ux¦§u§¬ n � w6s m q~w6¹r¹r|¥yÉ»au§¯ w�¬³q�² m®n Y Z é ¢·º�pru � p�²rq � |«q�w6ª«q\ªbqÁ»3¹7y	Å
saq�s®¬³uxw6¦x¦ n º�u©¬³p?@<¤ � yTsrª¥q�Àk{rq\sk¬«¦ n ¢%u§°�w�¯�q�¯ m q\|¾pµw6ª�sry	¬�|«q � q�u©¨Tq\²�w6s n |«q�Àk{rq\ª¥¬�w	° ¬«q�|�w
ª¥{a � u§q�s®¬³¦ n ¦xy6sr´�¹Eq\|«u§y3²�y6°�¬«ux¯�q6¢au©¬ � w6s � yTs � ¦x{r²aqvº�u§¬³p�pru§´Tp � y6saòµ²rq\s � q�¬³prw	¬�w6¦x¯�yTªg¬(w6¦§¦
¯�q�¯ m q\|«ª�uxs�¬«prq�|«q\´TuxyTs?prw1¨6q�|«q � q�u©¨Tq�²�¬³prq�¯�q�ª¥ª³w6´6q6¤ � w	ª«q�²�yTs?¬³pauxª�y m ª¥q�|g¨6w�¬³uxy6s:¢Hº%q
²aq�ª«u§´Ts�w�RÄ j k��Õ � �j¢�ÙãÕ � �� k�~ª � paq�¯�qW°IyT|�ª«pryT|g¬¥Å.¬³q�|¥¯ m {aÄEq�|«u§sr´�A%º�paq�sÃw�¯�q�¯ m q\|�|¥q � q\u§¨6q�ª�w
¯�q�ª¥ª³w6´6q6¢Tu©¬ m {3ÄMq\|«ª�¬«prqY¯�q�ª«ª«w6´Tq·{rs®¬³ux¦jsryv|¥q�Àk{rq\ª¥¬A°IyT|U¬³pru§ªS¯�q�ª¥ª³w6´6qYpµw6ª m q\q�s�|«q � q\u§¨Tq\²¾°IyT|
w�¬³u§¯�q�u§s®¬³q�|g¨	w6¦¥�Ç¤ � { � p�wf¯�q\ª«ª³w	´Tq¸u§ª � w6¦§¦xq\²,w	s������ Ç¯�q�ª¥ª³w6´Tq¸w6sr²���u§ª � w6¦x¦§q�²�¬³paq<����� 
q�È�Åg j�jÈ�o�� �6¤ � prq � pryTu � q�y6°S�$²rq�¹7q�sr²aª%yTsf¬³prq�¯�w�»3ux¯¾{r¯ê|«yT{asr²�¬«|«u§¹�¬«ux¯�qYº�u§¬³pauxs�wÇ|¥q�´Tu§yTs
w	sr²b¬³prq � yTsaòr²rq�s � q�uxs®¬³q\|¥¨	w6¦.¤�*dq � w6¦§¦7¬«pruxª(w¬RÄ j k��Õ � �j¢�ÙãÕ � �� k��ª � prq\¯�q m q � w6{rª¥q�w¾¯�q\¯ m q\|
{aª«q�ª·¬³prq�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTs�|«q\Àj{aq�ª¥¬«ªYu§¬·|«q � q\u§¨Tq\²�w6ª·°Iq\q�² m w � Ê�¬«yWq\ª¥¬³u§¯ w�¬³q�pry1º�¯ w6s n ¯�q�¯�Å
m q�|¥ªWu§s�¬³paq |«q\´Tuxy6sdª¥¬«ux¦§¦H¯�u§ª«ª�¬³prq�¯�q\ª«ª³w	´Tq6¤   sr¦§uxÊ	q�ªg¬¶w m u§¦xu©¬ n ²rq\¬«q � ¬³uxy6s�¹r|«y	¬³y � yT¦§ª�¢UyT{r|
ª � prq�¯�qÇ²ry3q\ª�sry6¬�uxs®¬«|«yj²r{ � q�q¼»3¬«|³w�¬³|«w	 � u§s®¬³y¾¬³paqÇª n ª¥¬³q\¯,¤




 �

ä¦ßãâiß÷Þ äæé.óXüzõ�¯ è�ë-å�üÔøËõ¤óXùCú(î�å�òo¯ ûÙíJçmå�ò"èþóXù
� ° ¬³q\|�w�¯�q\ª«ª«w6´Tq%prw6ª m q � yT¯�qCu§²r¦xq	¢6w�¯�q�¯ m q�|�¯�w n ²aq � u§²rqQ¬³yN²auxª � w6|«²Çu§¬�¤ � y1º%qÁ¨Tq�|\¢®²r{rqQ¬³y
¬«prq�|³w	sr²ryT¯�uxÂ\q�²bsµw�¬³{r|¥q�y6°�¬³prq�w	¦x´TyT|¥u§¬«pr¯,¢ku©¬Yuxª%¹EyTª¥ª«u m ¦xqN¬«pµw	¬�w¾¯�q�ª¥ª³w6´6q�uxªYªg¬³ux¦§¦E¯�uxª¥ª«u§sr´
w�¬�ª«yT¯�q�|«q � q�u©¨Tq\|«ª m {a¬�pµw6ª m q � y6¯�q�u§²r¦xqvqÁ¨Tq\| n º�prq�|¥q¾q�¦§ª«q	¤ � prq�ª¥qW{rsr¦§{ � Ê n |«q � q\u§¨Tq\|«ª�º�ux¦§¦
say6¬ m q�w m ¦§q~¬«y�|«q � y1¨Tq\|�¬³prq,¦xyTª¥ª u§°Çw	¦x¦�y6¬³paq�| ¯�q�¯ m q\|«ª prw1¨6q�²rq � ux²rq\²$¬³y�²auxª � w6|«²$¬«prq
¯�q�ª¥ª³w6´6q6¤ � yT|«q\y/¨6q�|\¢:ª«u§s � q¾u§s®¬³q�|�Å�|¥q�´Tu§yTs,¦xw	¬³q\s � n � w6s m q¸¯¾{ � p�¦xw6|«´6q�|�¬³pµw6sPuxs®¬³|«w�Å�|¥q�´Tu§yTs
¦xw	¬³q\s � n ¢rw¾¯�q�¯ m q�|·¯ w n |«q � q�u©¨Tq�w¾|¥q�¯�y6¬³q�|«q�Àk{rq\ª¥¬�°I|«y6¯ wW²ay/º�saª¥¬³|¥qÉw6¯ ¯�q\¯ m q\|Yw6ª¥Êkuxsr´
°Iy6|�wf¯�q�ª¥ª³w6´6q�¬«pµw	¬�pµw6ª m q � yT¯�q�u§²r¦xqvw	¬�w6¦x¦E¯�q\¯ m q\|«ª�uxsb¬«prq�|«q\´TuxyTsM¤
���N� £>w6²r²r|¥q�ª«ª¥q�ª�¬³pru§ª�¹a|«y m ¦§q�¯ m®n ¹a|«y1¨jux²ru§sr´�¦§yTsr´	Å.¬³q\|«¯ m {aÄEq�|«u§sr´f°IyT|�w6s,u§²r¦xqN¯�q\ªgÅ

ª«w6´Tq~w	¬�w�ª«¯�w6¦§¦%ª«{ m ª«qÁ¬ y6°�|«q � q\u§¨Tq\|«ª�uxs�qÉw � p�|¥q�´Tu§yTs:¤ � prq�ª¥q\¬�y6°�¦xyTsr´�Å^¬³q\|«¯ m {aÄEq�|«q\|«ª
w	|«q � pryTª«q\s�|³w	sr²ryT¯�¦ n °I|«yT¯ëw6¦§¦:¯�q�¯ m q�|¥ª�u§s,w�|«q\´TuxyTsM¤ � y6|«qÇª«¹7q � u©ò � w	¦x¦ n ¢rº�prq�s�w�¯�q�¯�Å
m q�|¸²rq\¬«q � ¬³ª¾¬³prw	¬�wP¯�q�ª¥ª³w6´6qbpµw6ª m q � yT¯�q ux²a¦xq6¢Su§¬¸¯ w	Ê6q�ª¾wP|³w6sa²ryT¯ � pryTu � q ¬«y m q � yT¯�q
w�¦§yTsr´	Å.¬³q�|¥¯ m {aÄMq\|«q\|�º�u©¬³pÃ¹r|¥y m w m u§¦xu©¬ nX� ¤ � uxª � pryTª¥q�s�ª«y�¬³pµw�¬�¬³prq�q¼»a¹7q � ¬³q\²�sk{r¯ m q�|
y	°Q¦xyTsr´�Å^¬³q\|«¯ m {aÄEq�|¥q�|¥ª�uxs,¬«prq�|«q\´Tuxy6sPuxªNw � yTsaª¥¬¶w	sk¬zu�¤ � yT|Nw |«q\´TuxyTs,º�u§¬³p`¥�¯�q\¯ m q�|«ª\¢
¹a|«y m w m ux¦§u§¬ n ¬³prq\yT| n ª«pry1º�ª(¬³prw	¬Y¬³paq�sj{a¯ m q\|(y6°U¦xyTsa´	Å^¬«q�|«¯ m {aÄEq�|¥q�|¥ª(pµw6ª�w m uxsayT¯�uxw6¦Ý²ruxª�Å
¬«|«u m {a¬³u§yTsWº�u©¬³pf¹µw6|«w6¯�qÁ¬³q\|«ªC¥�w6sa² � � � {a| ß ñ � ¤ � ª.¥X² ´�¢ � ² � w6sr²§¥ � ² uf¤ � q\s � q
°Iy6|A¦¡w6|¥´TqY|¥q�´Tu§yTsrªA¬³paq(²ruxªg¬³|«u m {a¬«uxyTs � w6s m q�w	¹r¹r|«yÉ»3ux¯�w	¬«q�² m®n w�£SyTu§ª«ª¥yTsf²ruxªg¬³|«u m {a¬«uxyTsWº�u©¬³p
¹rw6|³w6¯�q\¬«q�|5u�¤<G � s � prw6¹a¬³q\|�ñbº%qfw	¹r¹r¦xu§q�²�w�ª«ux¯�ux¦xw6|(¬³q � prsruxÀk{rq�¬«y�w6sµw6¦ n Â�qW¬«prq�sk{r¯ m q�|
y	°Y|«q\¯�y	¬³qf|«q\Àj{aq�ª¥¬«ªWª¥q�s®¬Wº�prq\s?w6shq�s®¬³u§|«qf|«q\´Tuxy6s�¯�uxª¥ª«q�²�w�¯�q\ª«ª³w	´Tq6¤ I � prq�¹r|«y m w m ux¦§u§¬ n
¬«pµw	¬¦;�¯�q\¯ m q�|«ª m {aÄEq�|%w6sbux²a¦xq�¯�q\ª«ª³w	´TqNu§ª¤Y[Z!ì ì�]^B_ ¤ � ux´6{r|«q à ¤ � ª«pry1º�ªYpay/º�¬«prqN²ru§ª¥¬«|«u m {3Å
¬«uxyTs � prw6sr´Tq\ª�º�u©¬³p�²ru©ÄMq\|«q�s®¬(¨	w6¦§{rq�ª(y6°:uf¤ � prq � pryTu � q�y6°:u�|«qÁóµq � ¬³ª�w¾¬³|³w	²rqÁÅ^y6Ä m q\¬�º·q�q\s
m {aÄMq\|f|«q�Àk{ru§|«q\¯�q\sk¬«ª�w6sr²�|«q � y1¨Tq�| n ¦¡w	¬«q�s � n ¤R*�u§¬«p�¦¡w6|¥´TqDuÈ¯�yT|«q�¯�q�¯ m q�|¥ª m {aÄEq�|�w6s
u§²r¦xq�¯�q�ª«ª«w6´Tq	¢rw6sr² prq�s � q�w6sb{asr¦x{ � Ê n |«q � q�u©¨Tq\|Yuxs�¬³prqv¹a|«q\¨ju§yT{rª%ª � q\sµw6|«u§yWº�ux¦§¦Ý|«q � y1¨Tq�|Y¬«prq
¦§yTª«ªC°[w6ª¥¬«q�|\¤ � s�¬³prq�y6¬³prq\|Ypµw6sa²:¢aª¥¯ w6¦§¦"uí|¥q�²r{ � q�ª m {aÄMq\|Y|«q\Àk{rux|¥q�¯�q�s®¬³ª m {a¬Y¯�w n ¦§qÉw6²�¬³y
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¦§yTsr´Tq\|�|«q � y1¨Tq�| n ¦¡w	¬«q�s � n ¤ � s~¹µw6|g¬³u � {r¦¡w	|�¢µu§¬�u§ª�¹EyTª¥ª«u m ¦xq�¬³prw	¬�w6sPu§²r¦xq�¯�q�ª¥ª³w6´TqÇuxª m {3ÄMq\|«q�²
say/º�paq�|«q�²r{rqf¬³y~|³w6sa²ryT¯�uxÂÉw�¬³uxy6s:¤ � prq ¹a|«y m w m ux¦§u§¬ n y6°%¬«pruxª�pµw6¹a¹Eq\sruxsr´~²rq � |«q�w6ª«q\ª¾qÁ»3¹7y	Å
saq�s®¬³uxw6¦x¦ n º�u§¬«p¡u½w	ª�ª¥pry1º�s�uxs � u§´T{r|¥q à ¤ } ¤�*�prq\s?uê^ à ¢r°IyT|(q¼»aw6¯�¹a¦xq6¢r¬«prqÇ¹r|«y m w m ux¦§u§¬ n
u§ª(yTsr¦ n���g }Tï�J ¤í 
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� ux´T{r|¥q à ¤ � A � y6|(¦¡w6|¥´Tq�|«q\´TuxyTsaª�¢r¬³paq¸sk{r¯ m q�|�y6°�¦xyTsa´	Å^¬«q�|«¯ m {aÄEq�|¥q�|«ª�°IyT|�w6s~ux²r¦§qv¯�q�ª«ª«w6´Tq
w	¹r¹r|«yÉ»3ux¯�w	¬«q�¦ n °IyT¦§¦xy1º�ª(w�£SyTu§ª«ª«y6s,²ru§ª¥¬«|«u m {a¬³u§yTs º�u§¬«p,¹rw6|³w6¯�q\¬«q�|vuf¤

*�prq\s�¬«prq(ª«q\sr²rq�|C¯¾{r¦©¬³u � w6ªg¬³ªHw�ª¥¬«|«q�w6¯±y6°E¯�q\ª«ª«w6´Tq�ª\¢j¬«prq(¦xyTw6²�y6°E¦xyTsr´�Å^¬³q\|«¯ m {aÄEq�|¥uxsr´
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ä¦ßãâiß�á �Wå�é8ò�ï#�î¹cõiòæûÿíJçHå�ò�å�ò�ð
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¯�q�ª¥ª³w6´6q6¢r¬³paq�|«qÇw6|¥q�¬³pr|¥q�q�¹Ey6ª«ª«u m ux¦§u§¬«uxq�ªBA

Ð @,prw6ª�|«q � q�u©¨Tq�²~¬³prq�¯�q�ª¥ª³w6´TqÇw6sa²,ªg¬³ux¦§¦ m {3ÄMq\|«ª�u§¬É¤

Ð @,prw6ª�srq\¨6q�|�|«q � q�u©¨Tq�²~¬³prq�¯�q�ª¥ª³w6´Tq	¤

Ð @,|¥q � q�u§¨6q�²~¬³prq�¯�q�ª«ª«w6´Tq m {a¬�pµw	ª�²auxª � w6|«²aq�²~u§¬É¤
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w�¯¾{r¦©¬³u � w6ªg¬:°IyT|<¬³prqCª³w	¯�qQ¯�q�ª«ª«w6´Tq	¢	u©¬�ª«{r¹r¹a|«q�ª¥ª«q\ªAu§¬«ªUy1º�s¸¯¾{r¦§¬«u � w6ª¥¬�¤ � paq·¹r|¥y m ¦§q�¯�u§ª<pry1º
¬«y � pryjyTª«qvw6s�w6¹r¹a|«yT¹r|¥u¡w	¬«q m w � ÊTÅ�y6Ä,¹Eq\|«u§y3²:¤ � ªY²rq\ª � |«u m q�²�q�w6|«¦§uxq\|�¢®¬³prqNqÁ»3¹Eq � ¬«q�²�sk{r¯ m q�|
y	°<¦xyTsa´	Å^¬«q�|«¯ m {aÄMq\|«q\|«ª%°IyT|·w6sbu§²r¦xq�¯�q�ª¥ª³w6´Tq�uxªiu�¤ � q�s � qvu§¬·uxªQ¬³q\¯�¹3¬³uxsa´Ç¬«y¾ª«qÁ¬%¬³paq m w � ÊTÅ
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u§²r¦xq m w6ª¥q�²?yTs�|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6sd|«q\Àk{rq�ªg¬³ª�u§¬¸|«q � q\u§¨Tq\²?°I|«yT¯éy6¬«prq�|¸¯�q\¯ m q�|«ª\¤ � q � w6{aª«qby6°
|«w6sr²ry6¯�u§ÂÉw	¬«uxyTs:¢au§¬�uxª�¹7yTª«ª¥u m ¦§qÇ¬«pµw	¬Nw�¯�q�ª¥ª³w6´Tq¸pµw6ª m q � yT¯�qÇux²r¦§q¸w	sr² m q�q\s�²ruxª � w6|¥²rq�²Pw	¬
y6srqN¯�q�¯ m q�| m {a¬%uxª%ªg¬³u§¦x¦ m q\uxsr´ m {aÄEq�|¥q�²~w	¬Y¯�w6s n y6¬³paq�|%¯�q�¯ m q\|«ªzGIu.¤Üq6¤�¬«prqv¯�q�ª¥ª³w6´TqNpµw6ª
npo�q m q � yT¯�q¸u§²r¦xqÇw	¬�w6¦§¦<¯�q\¯ m q\|«ª�uxs�¬³paqW|«q\´Tuxy6s"IÁ¤ � °Qw�¯W{r¦§¬«u � w	ª¥¬�|«q\Àk{rq�ªg¬�uxª�ª«q\s®¬vuxs�¬³pauxª
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� prq%w m y/¨6q%²ru§ª � {rª«ª¥uxyTs¾u§ªSª¥ux¯�¹r¦xu©òµq�²�u§sWw6ª¥ª«{r¯�uxsa´�¬³prw	¬�@Wuxª<¬³paq%yTsr¦ n ¯�q\¯ m q�|�|«q � q�u©¨juxsr´
w�|«q\¯�y6¬«qQ|«q�Àk{rq\ª¥¬�¤ � ªS²rq�ª � |«u m q\²¾uxs � pµw6¹3¬³q�|Sñr¢/º�prq�s�w	sWq�s®¬«ux|«qC|«q\´Tuxy6s¸¯�uxª¥ª«q�²Ww�¯�q�ª¥ª³w6´6q6¢
y6sPwÉ¨Tq\|³w6´6qmVP¯�q�¯ m q\|«ªYº�ux¦§¦:ª«q\sr²P|¥q�¯�y6¬³q�|¥q�Àk{rq\ª¥¬³ª�¬³y�w6s~{r¹rªg¬³|«q�w6¯ |«q\´Tuxy6s:¤ � ª�ª«yjyTs,w6ª
y6srq�y6°S¬«prq�¯ |«q � q�u©¨Tq�ª�wf|«q�¯�y6¬«q�|«q�¹rw6ux|\¢ru§¬Yº�u§¦x¦:¯W{r¦§¬«u � w	ª¥¬Y¬«prq�|«q�¹rw6ux|Yu§s�u§¬³ª(|¥q�´Tu§yTs:¤

ä¦ßãâiß�� � õ�¯ ôXé8ò"èëð�õióï�9è÷îs� éñð/é8ð��WúhêXé8ð�å�ü_�Wï#�Xå�¯ å
� s$¬«prq ����� £½¹a|«y6¬«y � yT¦.¢%¬«prq�ª¥q\¬�y6°v¦xyTsr´�Å^¬³q\|«¯ m {3ÄMq\|«q�|¥ª�w6|«q � pryTª¥q�s�|³w6sa²ryT¯�¦ n °I|«y6¯
w	¦x¦C|«q � q�u©¨Tq�|¥ªfuxs?w�|¥q�´Tu§yTs:¤Ã£H|«qÁ¨3u§yT{rª¥¦ n º%q�w6sa²�y	¬³prq\|«ª¾¹r|¥yT¹7yTª«q\²�w�²aq\¬³q\|«¯�uxsru§ª¥¬«u � w6¦x´Ty�Å
|¥u§¬«pr¯Ô� � ¨ ��� t ßTß[� ¬³prw	¬ � pry3y6ª«q�ª�wfª«{ m ª¥q\¬Ny6°�|¥q � q�u§¨6q�|¥ªNuxs~w�´T|¥yT{r¹�¬³y�ª«q�|g¨TqWw6ª m {aÄEq�|«q\|«ª
{aª«uxsa´ w�pµw6ª«p~°I{rs � ¬³uxy6s�w6ª�²rq�ª � |¥u m q�²�w�¬�¬«prq m q�´6uxsrsru§sr´fy6°A¬«prq � prw6¹a¬³q\|�¤ � ¬�uxª�uxs®¬«q�|«q\ª¥¬«uxsr´
¬«y � yT¯�¹µw6|¥qv¬³prq\ª«q�¬�º%y w6¹r¹r|¥y®w � prq\ª�¤




 ð

*�q m q\¦xu§q\¨Tq·¬³pµw	¬�¬³prq � pry6u � q(|¥q\óµq � ¬«ª·wN¬«|³w6²aqÁÅ�y	Ä m q\¬�º·q�q\s srqÁ¬�º%yT|¥ÊW¬³|«w	 � w6sr² � yT¯�¹a{3Å
¬³w	¬³u§yTs¾y1¨Tq\|«prq�w6²:¤   sa²rq�|A¬«prq(²rq\¬«q�|¥¯�u§sruxªg¬³u � w6¦x´6yT|«u©¬³pr¯~¢6w�|¥q � q\u§¨6q�| � w6s�òµsa²�y6{a¬H¬³prq(ª¥q\¬Qy6°
m {aÄMq\|«q\|«ª·°Iy6|%w�¯�q\ª«ª«w6´Tq m®n w6¹r¹a¦ n uxsr´�¬«prqNpµw	ª«p�°I{as � ¬«uxyTs�¬³y�¬³prq�srq\¬�º·yT|«Ê�w6²a²r|«q\ª«ªYy6°MqÉw � p
¯�q�¯ m q\|Auxs�u©¬³ªA|¥q�´Tu§yTs:¤ � pruxªQwÉ¨Ty6ux²rªA¬«prq(¦¡w	¬«q�s � n w	sr²fsrq\¬�º·yT|«Ê¸¬³|³w� � w	ª«ª«y � uxw	¬³q\²¾º�u§¬«pf¬«prq
ª¥qÉw6| � pd¹r|¥y � q�ª¥ª�¤ � y1º%qÁ¨Tq\|�¢Au©¬�uxs � {r|«ª � q�|¥¬³w6uxs � y6¯�¹r{3¬¶w	¬«uxyTs�y1¨Tq\|«prq�w6² m q � w6{rª¥q�¬«prqfpµw6ª«p
°I{as � ¬«uxyTs�srq\q�²rª�¬³y m q � w6¦ � {r¦¡w	¬«q�²�qÉw � p,¬³u§¯�q�w�¯�q�ª¥ª³w6´TqÇuxª(|¥q � q�u§¨6q�²:¤ � sR� � ¨ ��� t ßTß[� ¨	w6s
� q�saq�ª«ª¥qW¹r|¥yT¹7yTª«q\²~¬«prq�²rq�ª¥ux´Ts�y6°�w6s~q\ � u§q�s®¬�pµw6ª«p�°I{rs � ¬³u§yTs:¤
� srqWw6²a¨	w6s®¬¶w6´6q¸y6°S¬³prqÇ|³w	sr²ryT¯�uxÂ\q�²,w6¦x´Ty6|«u§¬«pr¯ u§ª(¬³pµw	¬�u§¬�w6¦§¦xy1º�ª�qÉw6ª n w6²µw6¹a¬³w	¬³u§yTs�¬³y

´6|«yT{r¹d¯�q\¯ m q\|«ª¥prux¹�² n srw6¯�u � ªBA¾º�prq�s�wP|¥q � q\u§¨6q�|W¨6yT¦x{rs®¬³w6|«u§¦ n ¦xq�wÉ¨Tq�ª¾¬«prq ´6|«yT{r¹M¢Au§¬ � w6s
¬«|³w6saª¥°Iq�|·¯�q\ª«ª«w6´Tq�ª%uxsbu©¬³ªC¦xyTsr´�Å^¬³q\|«¯ m {3ÄMq\|%¬³y¸|³w6sr²ayT¯�¦ n ª«q\¦xq � ¬³q\²�|«q � q�u©¨Tq�|¥ª(uxs�u§¬³ª·|«q\´TuxyTsM¤
� ¬�u§ª(sry6¬ � ¦§qÉw6|(pay/º'¬³pru§ª � w6s m qÇ²ayTsrq�qÉw6ª¥ux¦ n º�u§¬«p~w�²rqÁ¬³q\|«¯�uxsru§ª¥¬³u � w6¦§´TyT|¥u§¬³pa¯,¤

º+±c° Í+´@? ¸ÀºL¹$·C´LÂ�¾ ÐÑÏz»C¸Àº�·8»

� s�¬³pru§ª·ª¥q � ¬«uxyTsM¢jº·qNqÁ¨6w	¦x{µw	¬«q�¬«prqN¹7q�|g°IyT|«¯�w6s � q�y6°<yT{r| m {aÄEq�|·¯ w	sµw6´Tq\¯�q\sk¬·ª � paq�¯�qN{rª¥uxsr´
ª¥ux¯¾{a¦¡w	¬«uxyTs:¤s*dq¾°Iy � {rª�y6sÃ¬«prq m q�pµwÉ¨juxy6|�y6°Q¬³prq�¹r|¥y6¬³y � y6¦�uxs�w�¦§y � w6¦U|«q�´6uxyTs:¤ � prqf|¥yT{rsr²
¬«|«u§¹¾¬³ux¯�q m q\¬�º·q�q\s w	s n ¬�º%y�¯�q�¯ m q�|¥ªHuxsW¬«prq(|«q\´Tuxy6s�uxª �É� ¯�ª\¤ � prq�u§²r¦xqC¬³pr|¥q�ª«payT¦x²*��uxªAª¥q\¬
¬«yvñ � ¯�ª¦GIu.¤Üq6¤©¢6ñN¬«ux¯�q�ªU¬³prqY¯�w�»3ux¯W{r¯�|«yT{asr²¾¬³|¥ux¹¸¬«ux¯�q�I¼¤�*�q(w6ª¥ª«{r¯�q%¬³prw	¬A|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTs
|¥q�Àk{rq\ª¥¬³ªNw6sr²�|«q\¹µw6u§|«ª�w6|«q�say6¬�¦xyTªg¬É¤
*�qhòr|«ª¥¬~qÁ¨6w	¦x{µw	¬«q�¬³prqÃq\ÄEq � ¬³u©¨Tq�saq�ª«ªPy6°¾yT{a|�°Iq\q�² m w � ÊTÅ m w6ª¥q�²�ª¥pryT|g¬¥Å^¬«q�|¥¯ m {aÄEq�|¥uxsr´

ª � prq�¯�qÇuxs,w�|¥q�´Tu§yTs�º�u§¬³p �1�T� ¯�q�¯ m q�|¥ª�¤.*dq�ª¥ux¯¾{r¦xw	¬³qv¬«prqÇyT{a¬ � yT¯�q�y6°Hw6s � £$¯¾{r¦©¬³u � w6ªg¬
m®n |³w6sr²ayT¯�¦ n ª¥q�¦§q � ¬«uxsr´Ãw�ª¥{ m ª¥q\¬�y6°�¯�q\¯ m q�|«ª¸¬³y�pryT¦§²�w�¯�q\ª«ª«w6´Tq�uxsau§¬³uxw6¦x¦ n ¤ � ¦x¦·y6¬³paq�|
¯�q�¯ m q\|«ªUª«ux¯W{r¦§¬³w6srq�y6{rª«¦ n ²rq\¬«q � ¬�¬³paq·¦§yTª«ªSw6sr²¸ª¥¬¶w	|¥¬Sª«q�sa²ruxsr´N¦xy � w6¦T|¥q�Àk{rq\ª¥¬³ª\¤C*dq·¯�q�w6ª«{a|«q
pay/º$¦xyTsr´v¬«prq�ª¥qNu§sru§¬«u¡w6¦j¯�q\¯ m q�|«ª m {3ÄMq\|Q¬«prq�¯�q\ª«ª³w	´Tq6¤ � paq�|¥q�ª«{a¦§¬CuxªQª«pay/º�s�uxs � u§´T{r|«q à ¤ ñ
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GIsry6¬«q�¬«pµw	¬Ç¬³prq�xrÅ�w�»3uxªÇuxª�u§sd¦xy6´®w6|«u©¬³pr¯�u � ª � w6¦xqÄIÁ¤ � ª � w6s m q�ª«q\q�s�°I|«y6¯È¬³prqfòµ´T{r|¥q6¢�¬«prq
w	¯�yT{ask¬�y	° m {3ÄMq\|«uxsa´�¬«ux¯�q�²rq � |«q�w6ª«q\ª�w6ªb¬«prqÃuxsru©¬³uxw6¦ � £ ¯¾{r¦§¬«u � w6ª¥¬�prw6ª�|«qÉw � prq�²'¯�yT|¥q
¯�q�¯ m q\|«ª�¤

1 2 4 8 16 32 64
20

30

40

50

60

70

80

90

100

110

#members holding a message initially

av
er

ag
e 

bu
ffe

rin
g 

tim
e 

(m
s)

� ux´T{r|¥q à ¤ ñ�A � ÄMq � ¬«u§¨Tq\srq�ª¥ª�y6°%°Iq\q�² m w � ÊTÅ m w6ª¥q�² m {aÄEq�|¥uxsr´a¤ � prq<xrÅ�w�»3uxªÇuxª�uxs�¦xyT´Tw6|«u©¬³pr¯�u �
ª � w6¦§q6¤ � prqvòr´T{r|«q�u§sr²ru � w	¬«q�ª·¬«pµw	¬Y¬«prq�w6¯�yT{rs®¬Yy	° m {aÄMq\|«u§sr´¾¬³u§¯�q�²rq � |«q�w6ª«q\ªNw6ª·¬³prq�u§sru§¬«u¡w6¦
� £�¯¾{r¦§¬«u � w6ª¥¬(prw6ª�|«qÉw � prq�²,¯�yT|¥q�¯�q\¯ m q�|«ª\¤

� s � ux´6{r|«q à ¤ ï º·qÇ¬³w6Ê6qÇw � ¦§yTª«q\|�¦§y3y6Ê w	¬�y6srq�y6°S¬«prq�²µw	¬³wf¹7yTu§sk¬«ª(uxs � u§´T{r|¥q à ¤ ñ�º�prq\|«q
y6srq�¯�q\¯ m q�|�pryT¦§²rª�w�¯�q\ª«ª«w6´Tq�uxsau§¬³uxw6¦x¦ n ¤X*�q � yT¯�¹µw6|¥q¾¬³prq�sk{r¯ m q�|�y6°C¯�q�¯ m q�|¥ªvº�pru � p
prw1¨6q�|«q � q�u©¨Tq\²b¬³prqv¯�q�ª¥ª³w6´6qNº�u§¬«p ¬³prqNsj{a¯ m q\|%y6°�¯�q�¯ m q\|«ª·º�pau � p m {aÄEq�|·¬³prqv¯�q�ª¥ª³w6´6q�w6ª
q\|«|¥yT|S|¥q � y/¨6q�| n ¹r|¥y � q�q\²rª�¤ � ª � w6s m qCª«q�q\sW°I|«y6¯�¬³prqQòµ´T{r|¥q6¢�º�prq�s¾y6sr¦ n w�ª«¯�w6¦x¦®¹7q�| � q\sk¬³w6´Tq
y	°Q¯�q\¯ m q\|«ª�pµwÉ¨Tq¾|¥q � q\u§¨6q�²�¬³prq¸¯�q\ª«ª«w6´Tq6¢Mw6¦x¯�yTªg¬vw6¦§¦�y6°A¬³paq�¯ m {aÄEq�|N¬«prqW¯�q�ª¥ª³w6´Tq	¤ � prq
sk{r¯ m q\|�y6°%ª¥pryT|g¬¥Å^¬«q�|¥¯ m {aÄEq�|¥q�|¥ªÇ²aq � ¦§uxsrq\ª�|³w6¹aux²r¦ n º�prq\sdw	s�y/¨6q�|gº�prq�¦§¯�u§sr´�¯ w/Ù¥y6|«u§¬ n y6°
¯�q�¯ m q\|«ªwG ßTà�J uxs?¬«pruxª � w	ª«q�I�pµwÉ¨Tq~|«q � q\u§¨Tq\²�¬«prq�¯�q\ª«ª³w	´Tq6¤ � prq~|«q�ª¥{r¦§¬«ªfuxs?¬³prq\ª«q�¬�º%y
òr´T{r|«q\ª�²rq�¯�yTsrªg¬³|«w	¬³qÇ¬³pµw	¬vyT{r|�°Iq\q�² m w � ÊTÅ m w6ª¥q�²hª � prq\¯�q�u§ªvq\ÄEq � ¬³u©¨Tq¾u§s�w6¦x¦§y � w	¬³u§sr´ m {aÄEq�|
ª¥¹µw � qÇ¬«y�¯�q�ª¥ª³w6´6q�ª�¯�y6ª¥¬�srq\q�²rq\²�uxsb¬«prq�ª n ª¥¬«q�¯~¤
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� ux´T{r|¥q à ¤ ï A � yT¯�¹µw6|¥uxª¥yTs m qÁ¬�º%q\q�s ¬«prq�sj{a¯ m q\|Qy6°:¯�q�¯ m q�|¥ªHº�pru � p�pµwÉ¨Tq�|«q � q�u©¨Tq\²�w�¯�q\ªgÅ
ª«w6´Tq·w6sr²Ç¬³prqCsk{r¯ m q�|Uy6°r¯�q�¯ m q�|¥ªUº�pau � p m {aÄMq\|U¬«prqC¯�q\ª«ª³w	´Tq%w	ªSq\|«|«y6|S|¥q � y1¨6q�| n ¹r|¥y � q�q�²aª�¤
� paqfòr´T{r|«q�u§sr²ru � w	¬«q�ªN¬«pµw	¬v¬«prq�sk{r¯ m q�|�y6°·ª«pry6|¥¬¥Å.¬³q\|«¯ m {aÄMq\|«q\|«ª�²rq � ¦xu§srq�ªv|«w6¹ru§²r¦ n º�prq�s
w	s~y1¨6q�|¥º�paq�¦x¯�uxsa´�¯�w/Ù¥yT|¥u§¬ n y6°�¯�q�¯ m q\|«ª(pµwÉ¨TqÇ|«q � q\u§¨Tq\²,¬«prq�¯�q\ª«ª³w	´Tq6¤

� qÁ»j¬Yº·q�uxs®¨Tq\ª¥¬³u§´®w	¬«q�¬³paqv¹Eq\sµw6¦©¬ n u§s q\|«|«y6|Y|«q � y1¨Tq\| n ¦xw	¬³q\s � n ²r{rq�¬³y�w¸srq�q\²�¬«y¾ª«q�w6| � p
°Iy6|Sw m {3ÄMq\|«q�|\¤�*�q·w	ª«ª«{a¯�qQ¬³pµw�¬�w�|«q\¯�y	¬³qH|«q\Àk{rq�ªg¬Hw6|¥|«u§¨6q�ªUw	¬Sw�|³w6sr²ayT¯�¦ n � pry6ª«q�sW¯�q\¯ m q\|
u§s�w |¥q�´Tu§yTsPº�u§¬«p �1�T� ¯�q\¯ m q\|«ª\¤ � prq�ª«u§¯¾{r¦xw	¬³u§yTs,u§ªN|¥q�¹7qÉw	¬«q�² �1�T� ¬³ux¯�q�ª�º�u§¬«p�²ru§ÄEq�|¥q�s®¬
|«w6sr²ry6¯ ª«q�q\²rª�w6sa²K¬«prq�wÉ¨Tq\|³w6´6q�u§ª~¬³w6Ê6q\s:¤ � ux´6{r|«q à ¤ à ª¥pry1º�ª,¬«pµw	¬~¬³prqhª«q�w6| � p�¬«ux¯�q
²aq � |¥qÉw6ª¥q�ªNw6ª�¬«prq�sk{r¯ m q�|�y6° m {aÄMq\|«q\|«ª�uxs � |«qÉw	ª«q�ª���¤�*�u©¬³p �1�fm {aÄEq�|«q\|«ª\¢Ý°Iy6|�q¼»aw6¯�¹a¦xq6¢r¬«prq
wÉ¨6q�|³w	´TqNª¥qÉw6| � p ¬³u§¯�q�uxª }6� ¯�ª5G[u]¤ q	¤S¬�º�u � q�¬«prq�|¥yT{rsr²�¬³|¥ux¹�¬«ux¯�q�I¼¤ � s�w�º�ux²aqNw6|¥qÉwÇsrq\¬�º·yT|«ÊÝ¢
¬«prq ¦xw	¬³q\s � nhm q\¬�º·q�q\s�¬�º·y�|«q\´Tuxy6srª¸u§ª¸{aª«{µw6¦§¦ n ¯¾{ � pdprux´Tpaq�|�¬³pµw6s�¬³prq�¦¡w	¬«q�s � n º�u©¬³pru§s�w
|¥q�´Tu§yTs:¤ � q\s � q�¬³prqfª¥qÉw6| � pd¬³u§¯�q�u§ª�¦xuxÊ	q�¦ n ¬³y m q�w�ª«¯�w6¦§¦�°I|³w � ¬³u§yTsÃy6°%¬«prq�¬³y6¬³w6¦H|«q � y1¨Tq\| n
¦xw	¬³q\s � n ¤
� s � u§´T{r|«q à ¤ ð º%q�ª¥pry1º�pry1ºí¬³prq�ª¥qÉw6| � ph¬«ux¯�q � prw6sr´Tq\ª�º�paq�s�¬³prq�ª¥uxÂ\q¾y6°Q¬³prq�|¥q�´Tu§yTs

u§s � |¥qÉw6ª¥q�ª�°I|¥yT¯ �1�T� ¯�q\¯ m q\|«ªU¬³y �1�6�T� ¯�q�¯ m q�|¥ª�¤ � prqYsk{r¯ m q�|Ay	° m {aÄEq�|¥q�|«ªHu§ªUò3»aq\²�w	¬ �É� ¤
� � prq¸ª¥qÉw6| � p,¬«ux¯�qvuxª � u§°U¬³paqÇ|¥q�Àk{rq\ª¥¬Nw6|«|¥u§¨Tq\ª�w	¬�w m {aÄMq\|«q\|�¤
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� u§´T{r|«q à ¤ à A � qÉw6| � p,¬³u§¯�qN²rq � |«qÉw	ª«q�ªNw6ªY¬³paqÇsk{r¯ m q\|�y	° m {aÄEq�|¥q�|¥ª�u§s � |¥qÉw6ª¥q�ª\¤

� paqÇòµ´6{r|«q�uxsa²ru � w	¬³q\ª�¬«pµw	¬�¬³paqÇ²aq�´T|¥q�qÇy6°Au§s � |¥qÉw6ª¥qÇu§s,ª¥qÉw6| � p,¬«ux¯�q�uxª(¯¾{ � p,ª«¯�w6¦x¦§q�|%¬«pµw6s
¬«pµw	¬�uxs¾|¥q�´Tu§yTsWª¥uxÂ�q[AUº�paq�s¾¬³paqY|«q\´TuxyTs¸ª«u§Â�qYu§s � |¥qÉw6ª¥q�ª m®n w�°[w � ¬«yT|�y	° �1� ¢	¬«prq � yT|«|¥q�ª«¹7yTsr²auxsr´
ª¥qÉw6| � pd¬³u§¯�qWyTsr¦ n uxs � |«qÉw	ª«q�ª m®n w�°[w � ¬³y6|Çy	° }!g } ¤Ë*�u§¬³p �1�6�T� ¯�q�¯ m q\|«ª�¢<¬«prq�¹7q�| � q\sk¬³w6´Tq
y	° m {aÄEq�|«q\|«ª¾u§ªWyTsa¦ n��(J ¤ � y6¯�¹µw	|«q�²�º�u§¬³p�¬³prq � w6ª«q�º�prq�|¥qbq\¨6q�| n ¯�q\¯ m q�| m {aÄEq�|«ª¾¬«prq
¯�q�ª¥ª³w6´6q6¢µyT{r|�w6¦§´TyT|¥u§¬³pa¯½|¥q�²r{ � q�ª�¬³paq¸w	¯�yT{ask¬�y	° m {3ÄMq\|�ª¥¹µw � q m®n w¾°[w � ¬«yT|(y6° �1�T� ¤

º+±j× ÉT´B? ´B·C¹¨·8´LÂ�¾

� s ���N� £S¢®w�¯�q�¯ m q�|A¯�w n ²ru§ª � w6|«²�w�¯�q\ª«ª«w6´Tq m q\°IyT|¥qY¬³prq(¯�q�ª¥ª³w6´Tq�pµw	ª m q\q�s�|«q � q�u©¨Tq�² m®n
w	¦x¦r¯�q�¯ m q�|¥ªQuxs�¬³prq�´T|¥yT{r¹:¤ � pauxªQuxªQuxs � yTs®¬³|³w	ª¥¬C¬³yÇª¥¬¶w m ux¦§u§¬ n ²rq\¬«q � ¬«uxyTs�¹r|«y	¬³y � yT¦§ªAº�prq�|¥qNw
¯�q�ª¥ª³w6´6qÇu§ªY²ru§ª � w	|«²rq\²,yTsa¦ n w	° ¬³q\|(u§¬(pµw	ª m q�q\s,²aq�¦xu©¨Tq\|«q�²�qÁ¨Tq�| n º�prq�|¥q6¤ � yTsaª«q�Àk{rq\s®¬³¦ n ¢ÝyT{r|
m {aÄMq\|«u§sr´�ª � prq\¯�q�u§s®¬³|«yj²r{ � q�ª(w¾ª¥¯ w	¦x¦Ý¹r|«y m w m u§¦xu§¬ n y	°U¨ju§yT¦¡w	¬«uxsr´�¬³paqv|«q\¦xu¡w m ux¦§u§¬ n ´6{µw6|³w	sk¬«q�q
y	°a¬³paqC¯W{r¦§¬«u � w	ª¥¬�ª«q\|¥¨ju � q6¤ � { � p¾¹r|¥y m w m ux¦xu©¬ n � w6s m qQ¯ w	²rqCw6| m u©¬³|«w6|«u§¦ n ª«¯�w6¦x¦	º�u§¬³p � w	|«q\°I{a¦x¦ n
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� ux´T{a|«q à ¤ ð A � q�w6| � p~¬³u§¯�q�w	ª�¬«prq�ª«u§Â�q�y6°U¬³prq�|«q\´Tuxy6s�uxs � |«qÉw	ª«q�ª\¤

� payTª«q\s�¹µw6|³w	¯�qÁ¬³q�|¥ª�°IyT|�¬³paqW¹r|¥y6¬³y � yT¦]¢ m {a¬vªg¬³u§¦x¦<¯¾{rªg¬ m q¾w �\� yT{ask¬«q�²�°IyT|�º�prq\s�²rq�ª¥ux´Tsru§sr´
w	s,w	¹r¹r¦xu � w	¬«uxyTsM¤
� ¹r¹r¦xu � w	¬«uxyTsaª�¬³pµw�¬Q|«q�Àk{ru§|«q(ªg¬³|«y6sr´Tq�|Q´T{rw6|³w6s®¬«q�q�ªQª¥pryT{r¦§²�{aª«q�w�¹r|«y6¬«y � yT¦a¬«pµw	¬Q¹r|¥y/¨ju§²rq�ª

m q\¬¥¬³q\| |«q\¦xuxw m ux¦§u§¬ n ¢Cª¥{ � p�w6ª�¨3u§|¥¬«{µw6¦�ª n s � pr|¥yTs n � � ux| ß®ð(� ¤ � prqP¹r|¥y m w m ux¦xu§ª¥¬«u � ´T{µw	|³w6s®¬³q\q�ª
y	ÄMq\|«q�² m®n ���N� £�pµwÉ¨Tq�¬³paq m q�saq\òr¬�y6°Uª«{a¹Eq\|«uxy6|(ª � w	¦¡w m u§¦xu©¬ n w	sr²�uxs®¬³|¥uxsrª¥u � |¥y m {rªg¬³srq\ª«ª�uxs
saq\¬�º·yT|«Êkª�ª«{ m Ù¥q � ¬�¬«y�¯�q\ª«ª³w	´Tqv¦xy6ª«ª(w6sa²~¹a|«y � q�ª¥ªY°[w6ux¦§{r|«q\ª�¢ m {a¬�w	|«q�sry6¬(w6¹r¹r|¥yT¹r|«uxw	¬³q�º�prq�s
w m ª«yT¦§{a¬³q�´6{µw6|³w	sk¬«q�q\ª�y6°S|«q\¦xuxw m ux¦§u§¬ n w6|¥q�srq�q\²rq�²:¤

º+±�� � Â�¾À¿WºÄ¸À»C´LÂ�¾

� q\ª«u§´Tsruxsa´¾w6sbqÁ � uxq\s®¬ m {aÄEq�|Y¯�w6sµw6´6q�¯�q�s®¬Yw	¦x´TyT|¥u§¬«pr¯ uxª � pµw6¦x¦§q�sr´6uxsr´Çuxsb¦xw6|«´6qN¯¾{r¦©¬³u � w6ªg¬
´6|«yT{r¹aªNº�prq�|¥qfsryb¯�q�¯ m q�|vprw6ª � y6¯�¹r¦§q\¬«qW´T|¥yT{r¹�¯�q�¯ m q�|¥ª«pru§¹�uxsa°IyT|¥¯ w�¬³uxy6s,w	sr²�¬³prq¾²aqÁÅ
¦§u§¨6q�| n ¦¡w�¬³q�s � n ¬«y�²ru§ÄEq�|¥q�s®¬Q¯�q\¯ m q�|«ª � yT{r¦§²�²ru§ÄEq�| m®n y6|«²rq\|«ªHy6°E¯ w	´Tsru§¬«{r²rq	¤ � pru§ª � pµw6¹a¬«q�|



ß®}

prw6ªN¹r|¥q�ª¥q�s®¬³q\²�w	sPuxsasry1¨6w�¬³u§¨6qÇ¬�º·y	Å^¹rpµw6ª¥q m {aÄEq�|¥uxsr´ w6¦x´Ty6|«u§¬«pr¯ ¬«pµw	¬�qÁ»3¹r¦§u � u©¬³¦ n w6²r²r|¥q�ª¥ª«q�ª
¨	w6|¥u¡w	¬«uxyTsaª(uxs~²rq�¦§u§¨Tq\| n ¦xw	¬³q\s � n ª¥q�q�sPuxs~¦¡w6|¥´Tq�¯¾{r¦©¬³u � w6ª¥¬�´6|«yT{r¹aª�¤   sa¦xuxÊ	q�¬³|«q\qÁÅ m w6ª«q\²�¹r|¥y	Å
¬«y � yT¦xªCº�prq�|¥q�w¾|«q\¹µw6u§|·ª¥q�|¥¨6q�| m qÉw6|¥ª·¬³paqvq�s®¬³u§|«q m {r|«²rq\s�y6° m {aÄEq�|¥uxsr´�¯�q�ª¥ª³w6´6q�ª%°IyT|%wW¦xy � w	¦
|¥q�´Tu§yTs:¢ ���N� £ w � pru§q\¨Tq\ª m q\¬¥¬³q\|�¦xy®w6² m w6¦¡w	s � u§sr´ m®n ª«¹a|«qÉw	²ruxsr´?¬«prq�¦xy®w	²$y6° m {aÄEq�|¥uxsr´
w	¯�yTsa´�w	¦x¦:¯�q�¯ m q�|¥ª�u§s�¬³prqÇ|«q\´TuxyTsM¤ � yT¯�¹µw6|¥q�²�º�u§¬«p,ªg¬¶w m u§¦xu©¬ n ²rqÁ¬³q � ¬³u§yTs,¹a|«y6¬«y � yT¦xª\¢µyT{r|
m {aÄMq\|«u§sr´�w6¦x´Ty6|«u§¬«pr¯õpµw6ª(¦§y/ºK¬³|«w	 � y1¨Tq�|¥prqÉw	² m q � w	{rª«q�u§¬Y²ry3q\ª�sry6¬�|«q\Àk{rux|¥q�¹Eq\|«uxyj²ru � qÁ»kÅ

� prw6sr´Tq~y6°�¯�q\ª«ª³w	´Tq,pauxª¥¬«yT| n uxsa°Iy6|«¯�w	¬³u§yTs?w6¯�yTsr´Ã¯�q�¯ m q�|¥ª�uxs?¬³prq~´T|¥yT{r¹:¤ � u§¯¾{r¦¡w�¬³uxy6s
|¥q�ª¥{r¦§¬«ª�²aq�¯�yTsrª¥¬«|³w	¬«q�¬³pµw	¬(¬«prqÇw6¦x´6yT|«u©¬³pr¯õpµw6ª�´Tyjyj²~¹7q�|g°IyT|«¯�w6s � q6¤
� ¦§¬³payT{r´TpÇº%q·¹r|«q\ª«q�s®¬Hy6{r| m {aÄMq\|Sy6¹a¬³u§¯�u§ÂÉw	¬«uxyTs�u§sÇ¬«prq·°I|«w6¯�qÁº%y6|«Ê�y6° ����� £�¹r|«y	¬³y � yT¦]¢

ª¥ux¯�ux¦xw6|S¬«q � prsru§Àk{rq�ª � w6s m q�w6¹a¹r¦xu§q�²�¬³yÇy6¬³paq�|Q|«q\¦xu¡w m ¦xqY¯W{r¦§¬«u � w	ª¥¬Q¹r|¥y6¬³y � yT¦§ªQw6ªHº%q\¦x¦]¤ � s�¬«prq
°Iy6¦x¦xy1º�u§sr´�º·qfª«{r¯�¯ w	|«uxÂ\q¸¬«prq�¯ w	uxs�u§²rqÉw6ªNuxs�yT{r|�w	¦x´TyT|¥u§¬«pr¯ëw6sr²Ã²ru§ª � {aª«ª�pry1ºê¬«prq n � w6s
m qÇw6¹r¹r¦§uxq\²b¬³y�¬³prq �a��� ¹r|«y6¬«y � yT¦�A

Ð � prq ²ru§ª«ª¥q�¯�uxsµw	¬«uxyTsÃªg¬¶w	¬«{rªWy6°%¬³prq�uxsru©¬³u¡w	¦ � £�¯¾{r¦©¬³u � w6ª¥¬�°IyT|�q�w � p?¯�q\ª«ª«w6´Tq � w6s m q
²ru§ÄEq�|¥q�s®¬É¤ � ´Tyjy3² m {aÄMq\|«u§sr´Pw	¦x´TyT|¥u§¬«pr¯ëª«pryT{a¦x²hw6²µw6¹3¬³u§¨6q�¦ n w6¦§¦xy � w	¬«q m {aÄEq�|�ª«¹rw � q
¬³yf¯�q\ª«ª«w6´Tq�ª�¯�yTª¥¬�srq\q�²rq\²Pu§s�¬«prq�ª n ª¥¬«q�¯~¤

Ð � qÁ¬³|³w	srª«¯�uxª¥ª«uxy6s�|¥q�Àk{rq\ª¥¬³ª � w6s m q�{rª¥q�²�w	ªQ°Iq\q�² m w � Ê�¬³yÇq�ª¥¬«ux¯�w	¬³qY¬«prq�²ruxª¥ª«q�¯�uxsrw	¬³u§yTs
ª¥¬¶w�¬³{rªÇy6°%w~¯¾{a¦§¬³u � w6ªg¬�¯�q\ª«ª«w6´Tq6¤ � s�¬«prq �a��� ¹r|¥y6¬³y � yT¦]¢<|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6sh|¥q�Àk{rq\ª¥¬³ª
w6sr² |¥q�¹r¦§uxq\ª%w6|¥qN¯¾{a¦§¬³u � w6ªg¬Q¬³y¸¬«prqNq\s®¬³ux|¥qN´T|¥yT{r¹:¤ � °�wW|«q � q\u§¨Tq\|%pµw	ª%sry6¬·|«q � q\u§¨Tq\²�w6s n
|«q�Àk{rq\ª¥¬Ç°IyT|�w�¯�q�ª«ª«w6´Tq�w	° ¬«q�|�w�ª«{a � uxq�s®¬«¦ n ¦§yTsr´�¹7q�|«u§y3²�y	°·¬«ux¯�q6¢:u©¬ � w6s � yTs � ¦§{r²rq
¬³pµw	¬(¬«prq�¯�q\ª«ª«w6´Tq�uxª(ªg¬¶w m ¦xq6¤ � { � pPu§sa°IyT|«¯�w	¬«uxyTs � w6s m qÇpaq�¦x¹3°I{r¦M¬³y�¬«prqÇw6¹r¹r¦§u � w�¬³uxy6s
uxs�¯ w	sµw6´Tu§sr´¾u§¬«ª m {aÄEq�|�ª«¹rw � q	¤

Ð � sdw�¦¡w	|«´Tq�¯¾{a¦§¬³u � w6ªg¬�´T|¥yT{r¹:¢�u§¬�¯�w n ¬³w6Ê6q�w�¦xyTsr´�¬«ux¯�qW°IyT|�w�¯�q\ª«ª«w6´Tqf¬³y m q � yT¯�q
ª¥¬¶w m ¦xq	¤:*�pru§¦xqY|¥q�ª«q�w6| � p�yTsfª¥¬³w m ux¦§u§¬ n ²rq\¬«q � ¬³uxy6sf°Iy � {aª«q�ªQyTsfyT¹3¬³ux¯�uxÂ\uxsr´ m {aÄEq�|Qª«¹rw � q



ß ì

w	° ¬³q\|�wf¯�q�ª«ª«w6´TqÇpµw6ª m q � y6¯�q�ª¥¬³w m ¦§q6¢ÝyT{r|(º·yT|«Ê�w6u§¯�ªY¬«y�|¥q�²r{ � q m {aÄEq�|�ª«¹µw � q¸qÁ¨Tq\s
m qÁ°IyT|«q�ªg¬¶w m u§¦xu©¬ n pµw	ª m q�q\sdw � pruxqÁ¨Tq�²M¤ � s�¬«prq � yTs®¬³q¼»j¬Wy6° �a��� ¢<u§srª¥¬«qÉw6²Ãy6°·pµwÉ¨juxsr´
q\¨Tq\| n |«q � q\u§¨Tq\| m {aÄMq\|CwÇ¯�q�ª¥ª³w6´Tq�{rs®¬³u§¦a¬³paq�¯�q�ª¥ª³w6´Tq�u§ªCªg¬¶w m ¦xq6¢kw�|³w	sr²ryT¯�¦ n ª«q�¦§q � ¬³q�²
ª«{ m ª¥q\¬�y6°S|«q � q�u©¨Tq�|¥ª � w6s~ª«q�|g¨TqWw6ª m {aÄEq�|¥q�|«ª�°IyT|Y¬«prq�¯�q\ª«ª³w	´Tq6¤

Ð � s�w º�u§²rq�w6|¥qÉwbsrqÁ¬�º%y6|«ÊÝ¢<¬³prq�¦xw	¬³q\s � n,m qÁ¬�º%q\q�sh¬�º%y�|«q\´Tuxy6srª � w6s m q�¯¾{ � p�prux´Tpaq�|
¬³pµw6sf¬³paq�¦xw	¬³q\s � n º�u§¬³pauxsfw�|«q�´6uxyTs:¤ � {r| m {aÄEq�|«u§sr´Çw6¦x´6yT|«u©¬³pr¯êw6²r²r|¥q�ª¥ª«q�ªC¬³pru§ªH²ru§ÄEq�|�Å
q�s � q�uxsP¦xw	¬³q\s � n,m®n ²au§¨jux²ru§sr´ m {aÄMq\|vª«¹rw � q¾u§s®¬³y ¬�º·y�¹µw6|g¬³ªLA�¬³paq¾ª«pry6|¥¬¥Å.¬³q\|«¯ m {aÄEq�|
w6¦x¦§y/º�ªWwP¦xy � w	¦C¦§yTª«ª¸¬³y m qb|«q � y1¨Tq\|«q\²�Àk{ru � Êj¦ n º�u©¬³pru§sd¬³paqb¦xy � w6¦C|«q\´Tuxy6s:¢�º�pru§¦xq�¬«prq
¦xyTsr´�Å^¬³q\|«¯ m {3ÄMq\|�ª«q�|g¨Tq\ª�¬«y�ª³w�¬³uxªg° n |¥q�¯�y6¬³q,|«q\Àj{aq�ª¥¬«ª�°I|«yT¯ ²ry1º�srª¥¬«|«q�w6¯ |¥q�´Tu§yTsrª
º�u§¬³payT{a¬ � yTsaª«{r¯�uxsr´f¬³yjy�¯¾{ � p m {aÄMq\|�ª¥¹µw � q6¤ � ¦©¬³pry6{r´Tp�¬³prqÇyT|«u§´Tuxsrw6¦ �a��� ¹a|«y6¬«y	Å

� yT¦<u§ª�{asrª¥¬«|«{ � ¬³{r|¥q�²:¢7qÁ»j¬³q\srª«u§yTsrª�pµwÉ¨Tq m q\q�s,¯ w6²aqv¬³y�uxs®¬³|¥y3²r{ � qÇw6s~q�|«|¥yT|�|«q � y1¨Tq\| n
pruxq\|³w6| � p n u§s®¬³y(¬³prqC¹r|¥y6¬³y � yT¦�� ���C� o ß 
3¢ �a�Q� o ß 
 � ¤ � {r|�¬�º%y�Å�¹rpµw	ª«q m {aÄEq�|«u§sr´�ª � prq\¯�q
� w6s m q�w	¹r¹r¦xu§q�²�uxs�ª¥{ � p�w�pru§q�|³w	| � p n ¤
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� s�¬«pruxª � pµw	¹a¬³q\|�¢/º%qQq\¨	w6¦§{µw	¬«q�¬³prqQ¹7q�|g°IyT|«¯�w6s � qAy6° ����� £,{aª«uxsa´�¬«prqHsrª } ª¥ux¯¾{a¦¡w	¬«yT|8�  v�Y� � ¤
� ª~w?¬³w6|«´6q\¬�°IyT| � yT¯�¹rw6|«u§ª«yTs:¢�º·q�w	¦xª«y�u§¯�¹r¦§q�¯�q�s®¬³q\²�w�¬³|«q\qÁÅ m w6ª«q\²'|¥q�¦§u¡w m ¦§q�¯¾{r¦©¬³u � w6ªg¬
¹a|«y6¬«y � yT¦ � w6¦§¦xq\² ����� £�u§s�¬«prq�ª«ux¯W{r¦¡w	¬«yT|�¤ � s ����� £U¢3w�|«q � q\u§¨Tq\|·¯�uxª¥ª«u§sr´ÇwÇ¯�q�ª¥ª³w6´Tq�´TqÁ¬³ª
w�|«q\¬«|³w6saª«¯�uxª«ª¥uxyTsÇ°I|«yT¯¿u©¬³ªU|«q�¹rw6ux|Sª«q�|g¨Tq\|HuxsW{asru � w6ª¥¬�¤ � °µ¬³paqY|«q\¹µw6ux|Uª«q\|¥¨6q�|Hu§¬«ª«q\¦§°µpµw	ª�¯�uxª«ª¥q�²
w�¯�q\ª«ª«w6´Tq6¢6u§¬S´Tq\¬«ªAw�|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsÇ°I|«yT¯�u©¬³ªU¦xqÉw	ª¥¬S{r¹rª¥¬«|«q�w6¯êª¥q�|g¨Tq�|�uxs¸¬«prq%pauxq�|«w6| � p n w6sr²
¬«prq�sÃ¯¾{a¦§¬³u � w6ªg¬³ªN¬«prq�|«qÁ¬³|«w6srª«¯�uxª¥ª«u§yTs�uxs�u©¬³ªv¦§y � w6¦�|¥q�´Tu§yTs:¤ � prq ����� £�¹r|¥y6¬³y � yT¦Suxªv{aª«q�²
¬«y�ux¦x¦§{rª¥¬«|³w	¬«q¸¬«prqf¹r|«y m ¦xq�¯áy6°%¦§y®w6² � yTs � q\s®¬³|³w�¬³uxy6shy6s�|¥q�¹µw6u§|�ª«q\|¥¨Tq\|«ª¸w6sr²Ã¬³y�uxs®¨6q�ª¥¬«ux´®w�¬³q
¬«prqP¹7q�|g°IyT|«¯�w6s � q,¹7q�srw6¦§¬ n u§s�¬³paq ���N� £ ¹r|¥y6¬³y � y6¦�²a{rq,¬«yd|³w	sr²ryT¯�uxÂ�w	¬³u§yTs:¤ � ¬�º%y6{r¦x²
m qfuxs®¬³q\|«q\ª¥¬³u§sr´�¬³y~w6¦xª¥y � yT¯�¹µw6|¥q ����� £'º�u§¬«p�ª¥yT¯�q�qÁ»3uxªg¬³uxsa´~¬«|«q�q¼Å m w	ª«q�²�¹r|«y	¬³y � yT¦§ª�¦xuxÊ	q
���,� £U¤ � s�°[w � ¬�¢ ����� £Ku§ª m w6ª¥q�²ÃyTs ���,� £'w6sr²�º·q m q\¦xuxqÁ¨TqW¬«pµw	¬�¯�yTªg¬vy6°H¬«prq�|«q\ª«{r¦©¬³ª
¹a|«q�ª¥q�s®¬³q\²�uxsf¬³pru§ª � pµw	¹a¬³q\| � w	s m q�w6¹r¹a¦xuxq\²�¬«y¸¬³paq ���,� £?¹r|«y	¬³y � yT¦]¤Ö�   s3°IyT|¥¬«{rsµw	¬«q�¦ n ¢j¬«prq
ª¥yT{r| � q � yj²rqN°Iy6|%¬³prq �N�,� £�¹r|«y	¬³y � yT¦7ºYw6ª%sry6¬(¯�w6²rq�wÉ¨	w6u§¦¡w m ¦§q(¬³y�{rª m®n ¬³prq�²rqÁ¨Tq\¦xyT¹7q�|¥ª�¢
¯�w6Êkuxsa´NwN²aux|«q � ¬ � yT¯�¹µw6|¥uxª¥yTsWu§¯�¹7yTª«ª¥u m ¦§q6¤ � prq � yTsaòr´T{r|³w�¬³uxy6sW¹µw6|«w6¯�q\¬³q\|«ªU°IyT|U¬«prq ���N� £
� ���N� £K²ryjq�ªvsry	¬�uxs � ¦x{r²aq¾w6¦§¦U°Iq�w	¬³{r|¥q�ª�y6° ���,� £U¤ � s�¹µw6|g¬³u � {r¦¡w	|�¢7u§¬v²ay3q\ªvsry6¬Nux¯�¹r¦xq¼Å¯�q�s®¬�¬³paq�óry/º�w6sr² � y6sr´Tq�ªg¬³u§yTs � yTs®¬³|¥yT¦�w6¦x´6yT|«u©¬³pr¯�ª%u§s ���,� £U¤
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¹a|«y6¬«y � yT¦rw6|¥qYª«pay/º�sfu§s � w m ¦xq ð ¤ � ¤ � yT|�ª¥ux¯�¹r¦xu � u§¬ n ¢�º·q�w6ª¥ª«{r¯�qY¬³pµw�¬Hq\¨6q�| n |«q � q�u©¨Tq�| m {aÄMq\|«ª
|¥q � q�u§¨6q�²,¯�q\ª«ª³w	´Tq�ª(°IyT|�wfª«{a � uxq�s®¬«¦ n ¦§yTsr´�¹7q�|«u§y3²�y6°U¬³u§¯�q	¤

� w m ¦xq ð ¤ � A � yTs3òµ´T{r|«w	¬³u§yTs�¹µw6|³w	¯�qÁ¬³q�|¥ª(°IyT| ����� £
¹rw6|³w6¯�q\¬«q�| ²rq�ª � |¥ux¹a¬«uxyTs ¨	w6¦x{rq
���¥�a�¨� ¯ w/»au§¯¾{r¯½uxs®¬³q\|¥¨	w6¦ m q\¬�º·q�q\s�w6s n ¬�º·y ¦§y � w6¦M|¥q�Àk{rq�ªg¬³ª � ª«q � yTsr²���S��¨  ¯ w/»au§¯¾{r¯½uxs®¬³q\|¥¨	w6¦ m q\¬�º·q�q\s�w6s n ¬�º·y |¥q�¯�y6¬³q�|¥q�Àk{rq�ªg¬³ª ï ª«q � yTsr²rª�#Æ i ´T¦xy m w6¦Mª¥q�ª¥ª«uxy6sPuxs®¬«q�|¥¨	w6¦ � ª«q � yTsr²�SÇ i ¦xy � w6¦Eª«q\ª«ª«u§yTsPu§s®¬³q�|g¨	w6¦ � ª«q � yTsr²r ²rq�´6|«q�q�y6°�prq\¬«q�|¥yT´Tq�saq�u§¬ n uxs~w�¹µw6|«q\s®¬�|¥q�´Tu§yTs ñfpryT¹rª
V N qÁ»3¹7q � ¬«q�²,sj{a¯ m q\|�y6°A´T¦§y m w6¦Eª«q\ª«ª«u§yTs~¯�q\ª«ª³w	´Tq�ª�¹Eq\|(|«q\´TuxyTs }

õ ±�² ØÿÏz»:·��ÌÏz»C¿W¶�´LÃ`·8´LÂ�¾

*�q � yTsr²a{ � ¬S¬�º%y�ª«q\¬«ª�y6°aª«u§¯¾{r¦¡w�¬³uxy6sv¬³q�ªg¬³ªUº�u§¬³pÇ²ru©ÄMq\|«q�s®¬U¬³yT¹7yT¦§yT´Tuxq\ª�w6sr²¸¦xyTª¥ªU¹rw	¬«¬«q�|«saª�¤ � s
¬«prq%òµ|¥ª¥¬Hª¥q\¬Hy	°Ýª«ux¯W{r¦¡w	¬«uxyTsaª�¢/¬³prq%¬«yT¹7yT¦xyT´ n � yTsrª¥uxªg¬³ªAy6°ÝñN|«q�´6uxyTsrª � yTsasrq � ¬³q�²fu§s�wNpru§q�|³w	| � p n
w	ªvª«pry1º�sÃuxs � ux´T{a|«q ð ¤ � G[w�IÁ¤ � w � pÃ|¥q�´Tu§yTs � y6srª«u§ª¥¬³ªNy6°·w sk{r¯ m q�|vy6°Cª¥{ m srqÁ¬³ª � y6srsrq � ¬³q\²
¬«y w � y6¯�¯�yTs�´®w	¬«q\º%w n ¤ � w � p�ª¥{ m srqÁ¬Nu§ª�¯�yj²rq�¦§¦xq�²~w6ª�wfª¥¬³w6|�¬«yT¹7yT¦xyT´ n º�u§¬«p ï ¯�w � pruxsaq�ª

� yTsrsrq � ¬«q�²�¬³ybw�ª«{ m srq\¬v|«yT{a¬«q�|\¤ � yT|�¬³prqÇ¬³|«q\qÁÅ m w6ª«q\²�¹r|«y	¬³y � yT¦]¢7q�w � p�|¥q�´Tu§yTsPpµw	ªvw |¥q�¹µw6u§|
ª¥q�|g¨Tq�| � yTsasrq � ¬³q�²�¬³y�¬³prq�´®w�¬³q\º%w n y6°7¬³pµw	¬C|¥q�´Tu§yTs:¤ � ux´T{r|¥q ð ¤ � G m IAux¦§¦x{rªg¬³|³w�¬³q�ªS¬³prq�uxs®¬«q�|«srw6¦
¬«yT¹7yT¦xyT´ n y6°%w�|«q\´TuxyTsM¤ � º%y~|«q\´TuxyTsaª�w6|«q � y6srsrq � ¬³q\²du§°Q¬«prq�|¥q�u§ª�w�¦xuxsaÊ � y6srsrq � ¬³u§sr´�¬³prq\ux|
´Tw	¬³qÁºYw n ª�¤ � { � p�w�¦xu§srÊPu§ª � w6¦§¦xq\²Ãw6sÃuxs®¬³q\|gÅ�|¥q�´Tu§yTs�¦xu§srÊÝ¤ � ¬Çpµw6ª�w m w	sr²aº�ux²3¬³phy6° �}ö'm ¹rª
w	sr²dw�¹r|¥yT¹µw6´®w�¬³uxy6sh²aq�¦¡w n y	° ï6� ¯�ª�¤ � s � yTs®¬³|«w6ª¥¬�¢Aw�¦xu§srÊ � yTsrsrq � ¬³u§sr´�¬�º%y,sry3²aq�ª�º�u§¬³pauxs
¬«prqÇª³w6¯�q�|«q�´6uxyTs~uxª � w	¦x¦xq\²~w6sPu§sk¬«|³w�Å^|«q\´TuxyTs�¦§uxsrÊÝ¤ � ¬Nprw6ªNw m w6sa²aº�ux²a¬«pPy6° �1�÷ö'm ¹rªvw6sa²Pw
¹a|«yT¹µw	´®w	¬³u§yTs�²rq\¦¡w n y6° � ¯�ª�¤ � prq�ª«q\sr²rq\|�u§ª�w	¬�¬³prq�|«yjy6¬(y	°S¬«prq�pruxq\|³w6| � p n ¤
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*�q�u§s®¬³|«yj²r{ � q�¯�q\ª«ª³w	´Tq�¦§yTª«ª m®n w6ª¥ª«ux´6sruxsr´Çw�{rsru©°IyT|«¯ê¦xyTª¥ªC¹a|«y m w m ux¦§u§¬ n y6° ï�J yTs�qÁ¨Tq\| n
u§s®¬³q�|�Å�|¥q�´Tu§yTsd¦§uxsrÊhw6sr² ��g ïhJ yTsdq\¨Tq\| n u§s®¬³|³w/Å�|«q\´Tuxy6s�¦§uxsrÊÝ¤ � ¦x¦C¯�q\ª«ª³w	´Tq�ª�w	|«qbª¥{ m Ù¥q � ¬�¬³y
¦§yTª«ª\¢:uxs � ¦x{a²ruxsr´�|«qÁ¬³|³w	srª«¯�uxª¥ª«uxy6s�|«q\Àj{aq�ª¥¬«ªÇw6sr²�|«q\¹µw6u§|«ª�¤ � y/º·q\¨6q�|\¢Usay�¯�q\ª«ª³w	´Tq¾uxªN¦xyTªg¬vyTs
w	s n ¦xu§srÊ � yTsrsrq � ¬³u§sr´Ãw,´Tw	¬³qÁºYw n º�u§¬³p�wP|«q\¹µw6ux|Çª«q\|¥¨6q�|�¤ � yTsrª«q\Àk{rq�s®¬³¦ n ¢CwP|¥q�¹µw6u§|¸ª¥q�|g¨Tq�|
|¥q � q�u§¨6q�ªÇw6s n ¯�q�ª¥ª³w6´6q¾¬³pµw	¬vuxªv|¥q � q\u§¨6q�² mkn w	¬�¦§qÉw6ªg¬�yTsrq�¯�q�¯ m q�|�uxs�u©¬³ªv|¥q�´Tu§yTs:¤ � pruxªNuxª
¬«prq�yT¹a¬«ux¯�w6¦ � w6ª¥q¾°IyT|vw ¬«|«q\qÁÅ m w6ª«q\²h¹a|«y6¬«y � yT¦.¤ � w m ¦§q ð ¤ } ª«pry1º�ª�¬³paq�¦xuxsaÊ � prw6|³w � ¬³q\|«uxªg¬³u � ª
u§s�¬³prq�òµ|¥ª¥¬�ª«qÁ¬�y	°�ª¥ux¯¾{r¦xw	¬³u§yTsrª\¤

� w m ¦xq ð ¤ } A � uxsaÊ � pµw6|«w � ¬«q�|¥uxª¥¬«u � ª�u§s�¬³prq�òµ|¥ª¥¬�ª«qÁ¬�y	°Aª«u§¯¾{r¦xw	¬³u§yTsrª
¬ n ¹7q m w6sr²aº�u§²a¬³p ²rq�¦xw n ¦§yTª«ª(|«w	¬³q
u§sk¬«q�|�Å�|«q\´Tuxy6s�¦xuxsaÊ �eö'm ¹rª ï6� ¯�ª ï�J
u§sk¬«|³w�Å^|«q\´TuxyTs ¦xuxsaÊ �1�÷ö'm ¹aª � ¯�ª ��g ï�J

� prq�¬«yT¹Ey6¦xyT´Tu§q�ªÇ{rª«q\²�uxs�¬³paq�ª«q � yTsr²�ª«qÁ¬�y6°�ª«u§¯¾{r¦¡w�¬³uxy6srªWw	|«qb¬³|«w6srª¥u§¬¥Å^ª¥¬«{ m srq\¬�º·yT|¥Êjª
´6q�srq\|³w	¬«q�²Ã{rª«u§sr´b¬³paq ��� Å ����� saq\¬�º·yT|«Ê�´6q�srq\|³w	¬«yT|Ë� �Y� o ß®ð(� ¤ � u§srÊkªvº�u§¬³pauxsP¬«|³w6srª¥u§¬�²ay	Å
¯�w6u§srª¾w6|¥qbª«qÁ¬�¬³y�w m w6sr²aº�u§²a¬³p?y6°�ñ ï%ö'm ¹rª¾¬«y�ª«ux¯W{r¦¡w	¬«q ¯¾{a¦§¬³u � w6ªg¬ m w � Ê m yTsaq�ª�¤ � uxsrÊkª
º�u©¬³pru§s�ª¥¬³{ m ²ryT¯�w6u§srª�pµwÉ¨Tq,w m w6sr²aº�u§²a¬³p�y6° �É�÷ö'm ¹rª\¤ � uxsaÊjª � yTsrsrq � ¬³u§sr´Ã¬³|³w	srª«u©¬�²ay	Å
¯�w6u§srª(¬³ybªg¬³{ m ²ayT¯ w	uxsrª�pµwÉ¨Tq¾w m w6sa²aº�ux²a¬«p�y6°.
 ö'm ¹rª\¤ � w � p�²ru§|«q � ¬³u§yTsPy	°Qw�¦§uxsrÊbprw6ªvw
Àk{rq\{rq ¦§ux¯�u§¬�y6° �1à ¹rw � Ê6qÁ¬³ª�¤ � ¦x¦�|«q � q�u©¨Tq�|¥ª¾w6|¥qfuxsÃª¥¬«{ m ²ry6¯ w6u§srª�¢<u§s � ¦§{r²ru§sr´b¬³prqfª¥q�sr²rq\|�¤
� w � pÃªg¬³{ m ²ryT¯�w6u§sPuxªvwb¦xy � w6¦�|«q\´Tuxy6s:¤ � yT|N¬³paqW¬³|¥q�qÁÅ m w6ª¥q�²Ã¹r|«y	¬³y � yT¦]¢MqÉw � phªg¬³{ m ²ry6¯ w6u§s
w	¦xª«yfpµw	ª�w�|¥q�¹µw6u§|(ª«q\|¥¨Tq\| � yTsrsrq � ¬«q�²,¬«y�¬«prq�|«yjy6¬(y6°U¬³prw	¬�²ryT¯�w6uxs:¤
*�q�uxs®¬³|¥y3²a{ � q m w � Êk´T|«yT{asr²�¬³|³w� � mkn q�ªg¬¶w m ¦§uxª¥pruxsr´ ��� £ � y6srsrq � ¬³u§yTsrª m q\¬�º·q�q\sd|³w	s3Å

²ayT¯�¦ n ª¥q�¦xq � ¬«q�²bsryj²rq\ª%uxsf¬³paq�srqÁ¬�º%y6|«ÊÝ¤ � y6|HqÉw � p ��� £ � yTsrsrq � ¬³u§yTs:¢3w6s ��� £�w6¹r¹r¦§u � w�¬³uxy6s
u§ª(ª«qÁ¬�{r¹~¬«y¾¬³|«w6srª¥°Iq\|�wWòµ¦xqvº�u©¬³p�uxsaòrsru§¬«qvª«u§Â�q6¤ � paq m w � Êk´T|«yT{asr²~¬«|³w	 ��� w	{rª«q\²,y m ª«q�|g¨Tq\²
¦§yTª«ª�|³w	¬«q�ª m qÁ¬�º%q\q�s ��g ð3�(J w6sr²¼
 g �T}�J yTs$¦§uxsrÊkª � yTsrsaq � ¬«uxsr´�¬³|³w	srª«u©¬ ²ry6¯ w6u§srªf¬³ydªg¬³{ m
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²ayT¯ w	uxsrª\¢Ýº�u©¬³p,w�¯�q�²ruxw6sP¦§yTª«ª�|³w�¬³qÇy6°Hñ g }6ß�J ¤ � prq¸¦xyTª¥ª�|«w	¬³q\ª�°IyT|�¦xu§srÊkª�º�u©¬³pru§s,ªg¬³{ m ²ay	Å
¯�w6u§srªY¨	w6| n °I|¥yT¯ ��J ¬³y �5g }	ß�J ¢r¬ n ¹au � w	¦x¦ n w6|«y6{rsr² ��g ì }�J ¤ � y�¯�q�ª¥ª³w6´Tq�¦§yTª«ª�uxª�y m ª«q�|g¨Tq\²
y6s m w � Ê m y6srq�¦xuxsaÊjª\¤ � s�yT|«²aq�|Y¬³y m qv°[w6u§|·¬³y¾¬«|«q\qÁÅ m w6ª«q\²~¹a|«y6¬«y � yT¦xª\¢asry m w � Êj´6|«yT{rsa²~¬«|³w	 �
u§ª%u§sk¬«|«yj²r{ � q�²�yTs�w	s n ¦xu§srÊ � yTsasrq � ¬³uxsa´fwW|«q\¹µw6ux|·ª«q\|¥¨Tq\|Yº�u§¬«p ¬³prqN|«yjy6¬Ysryj²rqvy	°�u§¬³ª·|«q\´TuxyTsM¤
� ´®w6u§s:¢�¬³pauxª¾u§ªW¬³prq yT¹a¬³u§¯ w	¦ � w6ª«qb°Iy6|W¬³|¥q�qÁÅ m w6ª¥q�²�¹r|«y	¬³y � yT¦§ª�¤ � w m ¦xq ð ¤ ì�ª¥pry1º�ª�¬³prqb¦§uxsrÊ

� prw6|³w � ¬³q\|«uxªg¬³u � ª�uxs�¬³paqÇª¥q � yTsr²Pª¥q\¬�y6°Sª«u§¯¾{r¦¡w�¬³uxy6srª�¤

� w m ¦§q ð ¤ ì&A � u§srÊ � prw6|³w � ¬³q\|«uxªg¬³u � ª�uxs�¬³paqÇª¥q � yTsr²Pª¥q\¬�y6°Sª«u§¯¾{r¦¡w�¬³uxy6srª
¬ n ¹7q m w	sr²aº�ux²3¬³p ¦§yTª«ª�|«w	¬³q
¬«|³w6srª¥u§¬gÅ^¬³|«w6srª¥u§¬(¦§uxsrÊ ñ ï%ö'm ¹rª ��J
¬«|³w6srª¥u§¬gÅ�ª¥¬«{ m ¦xuxsaÊ 
 öKm ¹rª �!g ð3��Jñø 
 g �T}�J
ªg¬³{ m Å^ª¥¬«{ m ¦§uxsrÊ �1�5ö'm ¹rª ��JñøP�5g }	ß�J

� s m y6¬«p'ª¥q\¬«ªPy6°Wª«ux¯W{r¦¡w	¬«uxyTsaª�¢N¯�q�¯ m q\|«ª�qÁ» � pµw6sa´Tqdª¥q�ª«ª¥uxyTs�¯�q\ª«ª³w	´Tq�ª�¬³y�°IyT|«¯ ¬«prq
q\|«|¥yT|¸|¥q � y/¨6q�| n pru§q�|³w	| � p n w	ª¸²rq\ª � |«u m q�²?u§s � prw6¹a¬³q\| ï ¤ � w � p�ª¥ux¯¾{r¦xw	¬³u§yTsÃª¥¬³w6|¥¬«ª¸º�u§¬«p�w
m yjy6¬³ªg¬³|³w	¹�¹Eq\|«uxyj²�y6°·ì � ª¥q � yTsr²rª�²r{r|¥uxsr´�º�pru � p�¬³paq�ª«q�sa²rq�|�¯¾{r¦©¬³u � w6ªg¬³ªvwb´6¦xy m w	¦Sª¥q�ª«ª¥uxyTs
¯�q�ª¥ª³w6´6q�qÁ¨Tq�| n ª«q � yTsr²d¬«y,¦§q\¬ÇqÉw � pd|«q � q\u§¨Tq\|W¯�qÉw6ª¥{r|«qfu©¬³ª�pryT¹ � yT{rs®¬«ªÇ°I|¥yT¯È¬³prqfª¥q�sr²rq\|�¤
� ° ¬³q\|Ç¬«prq m yjy6¬³ªg¬³|³w	¹�¹7q�|¥uxyj²:¢U¬«prq�ª«q�sa²rq�|¸ª¥¬¶w	|¥¬³ª¸ª«q\sr²ruxsa´ �}| mkn ¬«qb²µw	¬³w~¯�q�ª¥ª³w6´Tq\ª¾w	¬¸w

� yTsrªg¬¶w6s®¬¸|³w	¬«q�y	° ï6� ¯�q�ª«ª«w6´Tq\ª¸¹7q�|�ª«q � yTsa²:¤ � prq�ª«q\sr²rq\|WÊ6q\q�¹rª¸ª«q\sr²ruxsa´,²µw�¬¶w�¯�q\ª«ª³w	´Tq�ª
°Iy6| �1� ¯�uxsk{a¬³q\ª�²r{r|¥uxsr´�q�w � pÃª«ux¯W{r¦¡w	¬«uxyTs,|«{rsM¤ � ¬³y	¬¶w6¦Sy6°·ì �T�T�T� ¯�q\ª«ª³w	´Tq�ªÇw6|¥q�|«q � q�u©¨Tq�²
w�¬�qÉw � p,|«q � q�u©¨Tq�|\¤ � q�ª¥ª³w6´Tq\ªvw6|¥q�²rq�¦§u§¨Tq\|«q\²�¬«y�¬«prqÇw6¹r¹r¦§u � w	¬³u§yTsbuxs �S���S� yT|«²rq\|�¤
� y	¬³p ����� £½w6sr² ����� £ {rª¥qÃw�¯�u »j¬³{r|¥q�y6°Ç{rsru � w6ªg¬�w6sr²>|¥q�´Tu§yTsµw6¦�¯¾{r¦§¬«u � w6ª¥¬�°IyT|

|¥q�¹µw	ux|�¯�q\ª«ª«w6´Tq�ª\¤ � s�¬³prqÇª«u§¯¾{r¦¡w�¬³uxy6s:¢aq�w � pP¦§y � w6¦<|«q\´TuxyTs�u§ª�w	ª«ª«{a¯�q\²,¬³y m q¸u§sPwf²ru§ÄEq�|¥q�s®¬
w	²r¯�u§sruxªg¬³|«w	¬³u©¨Tq�²ryT¯�w6uxs,w6sr²�w6²r¯�uxsru§ª¥¬³|«w	¬³u©¨Tq�ª � yT¹ru§sr´ u§ªN{rª¥q�²�¬³y�|«q\ª¥¬³|¥u � ¬N¬³paqWª � yT¹7q¾y6°Qw
|¥q�´Tu§yTsµw6¦M¯¾{r¦§¬«u � w6ª¥¬�¤
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� ux|«ªg¬:º·q � yT¯�¹µw6|«qA¬«prqH¦xyTw6²�y6°3|«q�Àk{rq\ª¥¬�w6sr²�|«q\¹µw6u§|M¬³|«w	 � m q\¬�º·q�q\s¸¬«prqA¬�º%y�¹r|¥y6¬³y � yT¦§ª�¤ � prq
|¥q�ª¥{r¦§¬«ª�w	|«q�ª«pry1º�s,uxs � ux´6{r|«q ð ¤ } w6sr² ð ¤ ìa¤ � ux´T{a|«q ð ¤ } � yT¯�¹µw6|¥q�ª(¬³prqÇsk{r¯ m q�|�y6°S|«q\Àj{aq�ª¥¬
¯�q�ª¥ª³w6´6q�ªP|¥q � q�u§¨6q�² m®n w�|«q�¹rw6ux|�ª«q\|¥¨6q�|�u§sK¬«prq ����� £Þ¹r|¥y6¬³y � y6¦�º�u©¬³p�¬³prqh¯�w�»3ux¯¾{r¯
sk{r¯ m q\|�y	°�|¥q�Àk{rq\ª¥¬�¯�q\ª«ª³w	´Tq�ªf|«q � q\u§¨Tq\² m®n w�¯�q�¯ m q�|�u§s�¬³prq ���N� £ê¹r|¥y6¬³y � yT¦%²r{r|«u§sr´
¬«prq�ª«u§¯¾{r¦¡w�¬³uxy6s:¤ � ux´T{r|¥q ð ¤ ì � yT¯�¹µw6|¥q�ª(¬³prq�sk{r¯ m q�|(y	°�|¥q�¹µw6u§|(¯�q\ª«ª«w6´Tq�ª�ª¥q�s®¬ mkn w�|¥q�¹µw6u§|
ª¥q�|g¨Tq�|Cuxs�¬«prq ���N� £�¹r|«y6¬«y � yT¦aº�u©¬³p�¬³pµw�¬Qª«q�s®¬ m®n ¬³prq(º·yT|«ªg¬¥Å � w6ª¥q�¯�q�¯ m q\|Huxs�¬³prq ���N� £
¹a|«y6¬«y � yT¦.¤ � prq¾¹µw	|³w6¯�q\¬«q�|zV�°IyT| ����� £�uxª�ª«q\¬N¬³ybñr¤ � ª � w6s m q¾ª«q\q�s�°I|«y6¯ë¬«prqWòµ´6{r|«q\ª�¢
°Iy6| m y	¬³p�ª«qÁ¬³ª�y6°Uª«u§¯¾{r¦xw	¬³u§yTsrª�¢k¬³paq�¦xy®w6² yTs�¬³prq�|¥q�¹µw6u§|Yª«q\|¥¨6q�|�uxs � |«q�w6ª«q\ª�¦§uxsrq�w6|«¦ n º�u§¬«p�¬«prq
´6|«yT{r¹�ª«u§Â�qf°IyT| ���N� £U¤ � pauxªÇuxª m q � w6{aª«q�¬«prq |¥q�¹µw	ux|�ª«q\|¥¨Tq\| m qÉw6|¥ªÇ¬«prq q\s®¬³ux|¥q m {r|«²rq\sdy6°
q\|«|¥yT|(|«q � y1¨Tq\| n °IyT|(u©¬³ªY|¥q�´Tu§yTs:¤ � s � yTs®¬³|³w	ª¥¬É¢r¬«prq�¦xyTw6² °IyT| ����� £�²rq � |¥qÉw6ª¥q�ª�ª«¦xu§´Tp®¬³¦ n º�u©¬³p
¬«prq�´T|«y6{r¹�ª¥uxÂ\q6¤ � pruxªfuxª m q � w6{rª«q�¬³paq~¹a|«y m w m ux¦§u§¬ n ¬³pµw	¬�wÃ¯�q\¯ m q�|�|«q � q\u§¨Tq\ªbw�|«q\¯�y	¬³q
|¥q�Àk{rq\ª¥¬�²rq � |«qÉw	ª«q�ª�º�u§¬«p~u©¬³ª(|¥q�´Tu§yTs�ª«uxÂ\q6¢r°IyT|�w	s n ´Tu§¨6q�s`V�¤
� srqYº%w n ¬³y�|¥q�²r{ � q(¬³prq(¦§y®w6²�yTsfw�|«q\¹µw6u§|Aª«q\|¥¨Tq\|Quxª�¬«y�ª«¹r¦§u§¬Qwv¦xw6|«´Tq%|«q�´6uxyTs¾u§s®¬³y�ª«qÁ¨Tq\|³w6¦

ª¥¯ w	¦x¦:yTsaq�ª�¤ � pru§ª�u§ª(q\ÄEq � ¬³u§¨6q¸u©°Aw	¦x¦:¯�q�¯ m q�|¥ª(uxs�¬³paq¸|¥q�´Tu§yTs�pµwÉ¨TqÇ|«yT{r´6pr¦ n ¬³prq�ª³w	¯�q�¦xy6ª«ª
|«w	¬³q	¤ � ¬³prq\|¥º�uxª¥q�wbª«u§sr´T¦§q¸¯�q�¯ m q�|�ª«{aÄEq�|¥uxsr´�w�prux´TpP¦xyTª¥ªv|³w	¬«q � w6s�¹r{a¬�wbpaqÉwÉ¨ n�m {r|¥²rq�s
y6shu©¬³ªv|¥q�¹µw	ux|vª¥q�|¥¨6q�|�q\¨6q�s�w	° ¬³q\|v¬³prq�ª¥¹r¦xu©¬É¤ � pruxªNuxª�ª«pay/º�shuxs � ux´T{a|«q ð ¤Üñb°IyT|�wb´T|¥yT{r¹�y6°
�ÉàT� ¯�q\¯ m q�|«ª�º�prq�s�¬³paq�¦xyTª¥ªv|³w	¬«q�y6°CyTsrq¾|¥q � q�u§¨6q�|�uxªNuxs � |«qÉw	ª«q�²�°I|¥yT¯ ��J ¬«y } 
 J ¤  *�q
� yT¯�¹µw6|«q(¬«prq�sk{r¯ m q\|Cy	°:|«q\¹µw6u§|H¯�q\ª«ª³w	´Tq�ª·ª«q�s®¬C¬³y�¬³pru§ªQ¦xyTª¥ª n |¥q � q\u§¨6q�| m®n u©¬³ªQ|«q\¹µw6ux|Hª¥q�|g¨Tq�|
u§s ����� £�º�u§¬«pW¬³prw	¬Qª«q\sk¬ m®n ¬³prqYº·yT|«ªg¬¥Å � w6ª¥q(¯�q\¯ m q\|Auxs ����� £S¤�G � prqYòµ´6{r|«qY°IyT|S|«q\Àj{aq�ª¥¬
¦§y®w6²~uxª�ª«u§¯�u§¦¡w6|�w6sa²Pprq\s � q¾y6¯�u©¬«¬³q\²:¤ I � ª � w6s m q¸ª¥q�q�s�°I|¥yT¯Þ¬³paq¸òµ´T{a|«q6¢Mw�¦§yTª«ª n |¥q � q�u§¨6q�|
� w6sfpµwÉ¨Tq�w�ª«ux´6sru§ò � w6s®¬Hux¯�¹µw � ¬HyTsfu§¬«ªH|«q\¹µw6ux|�ª«q�|g¨Tq\|·u§s ���N� £ m {a¬CyTsr¦ n w�¦xu§¯�u©¬³q\²Wux¯�¹µw � ¬
y6s~u©¬³ª�srq\ux´Tp m yT|«ª(u§s ����� £S¤
" � pruxª�uxª(u§s~w6²r²ru©¬³uxy6sb¬³y�w6s n � y6sr´Tq�ªg¬³u§yTs,¦§yTª«ª � w6{rª¥q�² m®n�m w � Êj´6|«yT{rsa²~¬«|³w	 � ¤
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� sry6¬³paq�|�ºYw n ¬³y�|«q\²r{ � qÇ¬«prq¸¦§y®w6²�yTs,wf|«q�¹rw6ux|(ª¥q�|¥¨6q�|�uxª(¬³yf{rª¥qWwf¯�u »j¬³{r|¥q�y6°A{rsau � w	ª¥¬
w	sr²Ã|«q�´6uxyTsµw	¦�¯¾{r¦©¬³u � w6ªg¬N°IyT|�|¥q\¬³|«w6srª¥¯�u§ª«ª«u§yTsrª\¤ � yT|vq¼»rw	¯�¹r¦§q6¢<u§s�¬³prq ���,� £�¹r|¥y6¬³y � yT¦]¢:w
|¥q�¹µw	ux|Nª¥q�|g¨Tq�|�¯¾{a¦§¬³u � w6ªg¬³ª�wb|«q\¹µw6ux|�¯�q\ª«ª«w6´Tq¾u©°Qu§¬vprw6ªv|«q � q\u§¨Tq\²Ãª«q\¨6q�|«w6¦H|«q\Àj{aq�ª¥¬«ª�°IyT|�¬«pµw	¬
¯�q�ª¥ª³w6´6q6¤ � ´®w6uxsM¢M¬³pru§ª�w6¹r¹a|«y®w � phuxªNuxsrqÁÄMq � ¬³u©¨Tq�u©°%wbª¥uxsr´6¦xq¾¯�q�¯ m q�|Nª«{aÄEq�|¥ªÇ°I|¥yT¯áw�pru§´Tp
¦§yTª«ª(|«w	¬³q	¤

õ ±j× ÐÑÏz¿vÂÒù�Ïz¶C½ É�¹¨·CÏz¾À¿¦½

� q � y1¨Tq�| n ¦¡w	¬«q�s � n u§ªv²rq\òrsrq�²�w6ªv¬³paq�u§s®¬³q�|g¨	w6¦ m q\¬�º·q�q\s�¬³paq¾¬³ux¯�q�wb¦§yTª«ª�u§ªv²rq\¬«q � ¬³q�²dw6sr²
¬«prqN¬«ux¯�qNu§¬%uxª·|«q�¹rw6ux|¥q�²:¤ � w � p�¯�q�¯ m q�|·¯�q�w6ª«{r|¥q�ªY¬«prq�wÉ¨Tq\|³w6´Tq�|¥q � y/¨6q�| n ¦¡w	¬«q�s � n y1¨6q�|�w6¦§¦
¯�q�ª¥ª³w6´6qY¦xyTª¥ªAu§¬�qÁ»3¹7q�|«u§q�s � q�²�²r{r|¥uxsr´N¬«prqYª¥ux¯¾{r¦xw	¬³u§yTsrª\¤�*�q � yT¯�¹a{a¬³q%¬«prq(|³w�¬³uxy�y6°7|«q � y1¨Tq\| n
¦xw	¬³q\s � n u§s ����� £�¬³y�¬³pµw	¬·uxs ���N� £�¯�q�¯ m q\|¥º�uxª¥q6¤ � ux´T{r|¥q ð ¤ ï ª«pay/º�ª·¬³prq�wÉ¨Tq�|«w6´Tq�|³w	¬«uxy
°Iy6|�²au§ÄEq�|«q\s®¬�¨	w6¦§{rq�ªfy6°zV�º�prq�s�¬³prq~´T|«y6{r¹�ª¥uxÂ\q~u§s � |¥qÉw6ª¥q�ª\¤ � ª � w6s m q,ª¥q�q�s�°I|«yT¯ ¬«prq
òr´T{r|«q	¢µ¬³prq\|«qÇuxª�w6sPy m ª«q\|¥¨	w m ¦§qÇ¹7q�|g°IyT|«¯�w6s � q�¹Eq\sµw6¦§¬ n °Iy6| ����� £�²r{rqÇ¬³y�|³w6sa²ryT¯�uxÂÉw�¬³uxy6s
º�paq�s9V{^ � yT| } ¤ � pru§ª�u§ª m q � w	{rª«q�°IyT|¾ª¥¯ w6¦§¦¦V�¬«prq�|¥q�uxªfw�ª«{ m ª¥¬¶w	sk¬«u¡w6¦%|«uxª¥Ê�¬«pµw	¬fsry
|¥q�¯�y6¬³q�|¥q�Àk{rq\ª¥¬vu§ª(ª«q\sk¬�º�prq\s�w6s~q�s®¬³u§|«q�|¥q�´Tu§yTs�¯�u§ª«ª«q\²Pw�¯�q�ª¥ª³w6´Tq	¢Ý¦xqÉw	²ruxsr´¾¬«yfuxs � |«qÉw	ª«q�²
|¥q � y/¨6q�| n ¦¡w	¬«q�s � n ¤ � prq�w6sµw	¦ n ª«u§ª¾uxs � prw6¹a¬³q\|�ñ�uxsr²au � w�¬³q�ª¸¬³pµw	¬W¬³prqb¹a|«y m w m ux¦§u§¬ n y6°(¬³pauxª
prw6¹r¹7q�sru§sr´�²rq � |«q�w6ª«q\ª�qÁ»3¹7yTsrq�s®¬«u¡w6¦§¦ n º�u§¬«p�V<¤ � pru§ªWu§ª � y6saòµ|«¯�q�²duxs � ux´T{r|¥q ð ¤ ï ¢Uº�pru � p
ª¥pry1º�ª ¬³prw	¬ ¬«prqP¦xw	¬³q\s � n y6° ����� £ ux¯�¹r|«y1¨Tq\ª�º�paq�s V>uxs � |«qÉw	ª«q�ª\¤ *�paq�s Vú^ ñr¢Y¬«prq
¦xw	¬³q\s � n y6° ����� £±uxªfw6¦§¯�y6ª¥¬fw6ªf´Tyjyj²�w	ªf¬«pµw	¬�y6° ���N� £S¤ � s�°[w � ¬É¢·uxs?¬³paq~ª¥q � yTsr²�ª¥q\¬
y	°Yª«u§¯¾{r¦xw	¬³u§yTsrª�¬«prq�¦¡w	¬«q�s � n y6° ����� £�uxª�ª¥¦xux´6pk¬«¦ nPm qÁ¬«¬³q\|�¬³pµw6sÃ¬³prw	¬Çy6° ����� £S¤ � pru§ª�uxª
m q � w6{rª¥q�ª¥q�sr²auxsr´�¯¾{r¦©¬³u§¹r¦xq·|«q�¯�y6¬«qY|«q\Àj{aq�ª¥¬«ª·u§¯�¹a|«y1¨Tq\ªH|«y m {aª¥¬³saq�ª«ª·w6´®w	uxsrªg¬H¦xyTª¥ªHy6°7|«q\Àj{aq�ª¥¬
w	sr²P|¥q�¹µw6u§|(¯�q\ª«ª«w6´Tq�ª\¤ � yT|�w6s n ´Tu§¨6q�s?V�¢µ¬³paq¸¦xw	¬³q\s � n y	° ���N� £$²ay3q\ª�sry	¬�u§s � |¥qÉw6ª¥qÇº�u©¬³p
´6|«yT{r¹�ª¥uxÂ�q	¢rº�pru � p~uxsa²ru � w	¬³q\ªY¬³pµw	¬�¬«prqÇw6¦x´Ty6|«u§¬«pr¯õª � w6¦xq\ª�º·q�¦§¦.¤
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õ ±�� ÐÑÏzÃ?¹H´L¶�� ¸ÀÃÀºÄ´Ä¿v¹$·C´LÂ�¾

� s ���N� £S¢aq�w � p�¯�q\¯ m q�| � w6¦ � {r¦¡w	¬«q�ªC¬³prq�¹7q�| � q�s®¬³w6´Tq�y6°U|«q\¹µw6u§|Y¯�q\ª«ª«w6´Tq�ª(u©¬Ypµw	ª(|«q � q�u©¨Tq�²
¬«pµw	¬%w6|«q�²r{r¹a¦xu � w	¬³q\ª�¤ � paqN|«q\ª«{r¦©¬%u§ªCw1¨6q�|«w6´Tq�² y/¨6q�|%w6¦x¦µ|¥q � q\u§¨6q�|«ª%uxsf¬³prq�´T|«y6{r¹:¤ � u§´T{r|¥q ð ¤ à
ª¥pry1º�ªA¬³pµw�¬A¬³prq%¹Eq\| � q\s®¬¶w6´Tq%y6°Ý²r{r¹r¦§u � w	¬³u§yTsWu§ª�¦xy1º�w6sa²�²rq � |«qÉw	ª«q�ªAº�u©¬³p�´T|¥yT{r¹¾ª¥uxÂ\q6¢6°IyT|�w6s n
´6u§¨Tq\s§V<¤ � ªS²rq\ª � |«u m q�²Wuxs � prw6¹a¬³q\|�ñr¢�²r{r¹a¦xu � w	¬³qQ|¥q�¹µw6u§|«ª � w6s m qC´Tq�saq�|³w�¬³q�²W²r{rq·¬«yHG[w6¯�yTsr´
y	¬³prq\|%|«q�w6ª«y6srªjIH¬³prq � yTs � {r|«|¥q�s®¬(q¼»aq � {a¬«uxyTs y6°<¦xy � w	¦µ|«q � y1¨Tq�| n w6sa²b|«q\¯�y6¬«q�|¥q � y/¨6q�| n AQ{r¹7yTs
²aq\¬³q � ¬«uxyTsfy6°Mw�¦xyTª¥ª�¢kw�|«q � q�u©¨Tq\|Cª¥q�sr²aª%w�|«q\¯�y	¬³q(|«q\Àk{rq�ªg¬Cº�u©¬³pf¹r|¥y m w m u§¦xu©¬ n V q ¥S¤ � °E¬«prq�¦xyTªg¬
¯�q�ª¥ª³w6´6q�uxª%¦xw	¬³q\|%|¥q � y1¨6q�|«q\²P¦§y � w6¦x¦ n ¢T¬³paq�|«q�¹rw6ux|C°I|«yT¯õ¬³prqN|«q�¯�y6¬«qv¯�q\¯ m q�|·º�u§¦x¦ m q � yT¯�q�w
²a{r¹r¦xu � w	¬«q6¤ � paqNsk{r¯ m q�|Cy6°<²r{a¹r¦xu � w	¬«q�ªCuxsf¬³pru§ª � w6ª«q�²rq � |«qÉw	ª«q�ªYº�u©¬³p�¥ m {3¬%u§s � |¥qÉw6ª¥q�ª·º�u©¬³p
V<¤ � q\s � q�¬³paqÇ¹a|«y6¬«y � yT¦:pµw6ª m q\¬¥¬³q�|�¹7q�|g°IyT|«¯�w6s � qv°IyT|(¦¡w6|¥´Tq�|«q\´Tuxy6srª�¤
� ¦§qÉw6|¥¦ n ¬³paq�|«qPuxª�wh¬³|«w6²rq¼Å�y6Ä m q\¬�º·q�q�s�|¥q � y1¨6q�| n ¦¡w	¬«q�s � n w6sr²$¯�q�ª¥ª³w6´Tq,²r{r¹r¦§u � w	¬³u§yTs

� yTs®¬³|¥yT¦x¦§q�² m®n ¬«prq�¹µw6|«w6¯�qÁ¬³q\|ËV�A ¦¡w6|¥´TqDV�|¥q�²r{ � q�ªf|¥q � y1¨6q�| n ¦xw	¬³q\s � n w	¬¾¬«prq�¹r|«u � qby6°�w
paux´Tprq\|�sj{a¯ m q\|�y6°r²r{a¹r¦xu � w	¬«qH|«q�¹rw6ux|¥ª�¤ � s�¬³paqCy	¬³prq\|Spµw	sr²:¢�ª«¯�w6¦x¦QVW|¥q�²r{ � q�ª�¬³paq·sk{r¯ m q�|�y6°
²a{r¹r¦xu � w	¬«qY|«q\¹µw6u§|«ª m {a¬C¦§qÉw6²rªA¬«y�¦xyTsr´6q�|A|¥q � y1¨6q�| n ¦xw	¬³q\s � n ¤ � pru§ªA¬³|³w	²rqÁÅ^y6Ä�uxªH²aq�¯�yTsrª¥¬«|³w	¬«q�²
u§s � ux´6{r|«q ð ¤ ð °IyT|�w�´T|¥yT{r¹Ãy6° �1àT� ¯�q�¯ m q�|¥ªNº�prq\s�Vhu§ª�uxs � |«q�w6ª«q\²h°I|¥yT¯ � ¬«y~ñbº�u©¬³phw6s
u§s � |¥q�¯�q�s®¬�y6° �!g ï w	¬�qÉw � p�ª¥¬³q\¹:¤ � paq,òµ´T{a|«q~ª«pry1º�ª�¬«pµw	¬�¢·º�prq\sæV�^éñr¢C¬³prq~|«q � y1¨Tq\| n
¦xw	¬³q\s � n y6° ����� £�u§ª � yT¯�¹µw6|«w m ¦xqv¬«y�¬³pµw	¬�y	° ����� £S¢µº�pru§¦xqvu©¬³ª(¹7q�| � q�s®¬³w6´TqÇy6°�²a{r¹r¦xu � w	¬«q
|¥q�¹µw	ux|«ªUuxª�º�u§¬«pruxs �1��J ¤�*dq m q\¦xuxqÁ¨TqQ¬³pµw�¬�¬³pauxªUuxªSw�¦xy1º?y1¨6q�|«paqÉw6²¾°IyT|Uq�sapµw6s � q�²�|«y m {rª¥¬«srq�ª¥ª�¤

õ ±�~ É�Â+¿v¹HºæÐÑÏz¿WÂ�ù�Ïz¶C½

� ª�²ruxª � {rª¥ª«q�²duxs � pµw6¹a¬«q�|�ñr¢�yTsrqf¹r|¥y m ¦§q�¯áº�u©¬³phwb¬³|«q\qÁÅ m w6ª«q\²d¹r|¥y6¬³y � y6¦Auxª�¬³prw	¬�u§¬«ª�¹Eq\|gÅ
°Iy6|«¯�w6s � q�²aq�¹7q�sr²rªÇyTs�¬³paq�¹EyTª¥u§¬«uxyTsrªNy6°%|¥q�¹µw	ux|�ª«q\|¥¨6q�|«ª\¤ � y~°[w	|vuxs�¬³paq�ª«ux¯W{r¦¡w	¬«uxyTs,¬³q�ªg¬³ª
¬«prqW|¥q�¹µw	ux|�ª«q\|¥¨Tq\|«ª�pµwÉ¨6q m q�q�sP¹r¦¡w � q�²Pw	¬�¬«prqWy6¹a¬³u§¯ w6¦M¹EyTª¥u§¬«uxyTsrªBA·¬«prq n w6|¥q � yTsrsrq � ¬³q\²�¬³y
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²au§ � {r¦©¬N¬«y�¹r|«q\²ru � ¬v¬³prq¸¬³yT¹7yT¦xy6´Tu � w6¦<ª¥¬«|«{ � ¬³{r|¥q�y	°H¬³prq�{rsa²rq�|¥¦ n uxsr´ ¯¾{r¦§¬«u � w6ª¥¬�¬³|¥q�qfw	¬v¬«prq
¬«|³w6saª«¹7yT|¥¬(¦xw n q�|\¤ � °SwW|«q\¹µw6ux|·ª«q\|¥¨Tq\|�uxª%¹a¦¡w � q�²�w	¬�w	sbuxsµw	¹r¹r|«y6¹r|«uxw	¬³q�¹EyTª¥u§¬«uxyTs:¢ku©¬Y¯�w n ¦xq�w6²
¬«y�¹EyjyT|A¦§y � w6¦xu©¬ n uxs�q\|«|«y6|A|«q � y1¨Tq\| n ¤8*�q(ª¥¬«{r² n ¬«prq m q\pµwÉ¨juxyT|Ay	° ����� £�u§s�ª«{ � p�ª«u©¬³{µw�¬³uxy6srª
m®n ¯�y1¨juxsa´¾w¾|«q\¹µw6u§|·ª¥q�|¥¨6q�|Y¬«yW¬³prqN¦xq\° ¬ m |³w	s � p�y6°<¬³paqN¯¾{r¦©¬³u � w6ªg¬·¬«|«q�qNuxsbu©¬³ªC|«q�´6uxyTsb|«w	¬³paq�|
¬«pµw6s � yTsasrq � ¬³uxsa´�u©¬(¬³y�¬³paqÇ|¥y3y	¬É¤ � pru§ª(uxª�ux¦§¦x{rªg¬³|³w�¬³q�² uxs � ux´6{r|«q ð ¤U
a¤

Router Repair serverReceiver

� ux´T{r|¥q ð ¤ 
&A � { m yT¹a¬«ux¯�w6¦A¹7yTª«u©¬³u§yTsÃy6°(w~|«q�¹rw6ux|�ª«q\|¥¨6q�|LA¾¬«prq�ª«q�|g¨Tq\|¾uxª�¹r¦xw � q\²�w	¬Ç¬³prq�¦xqÁ° ¬
m |³w6s � p~y6°S¬³prq�¯¾{r¦©¬³u � w6ªg¬Y¬³|¥q�q�uxs�u©¬³ª(|«q\´Tuxy6s~|«w	¬³paq�|(¬³pµw	s m q�u§sr´ � yTsasrq � ¬³q�²~¬³yf¬³prq�|¥y3y6¬�¤

*�q¾uxs®¬«|«yj²r{ � q m w � Êk´T|¥yT{rsr²�¬«|³w	 � m®n q�ªg¬¶w m ¦§uxª¥pruxsr´ ��� £Kw6¹r¹r¦§u � w	¬³u§yTsrª m qÁ¬�º%q\q�sÃ|³w	s3Å
²ayT¯�¦ n ª«q\¦xq � ¬³q\²�sryj²rq�ªÇº�u§¬«pruxshqÉw � pd|«q�´6uxyTs:¤ � y1º%qÁ¨Tq\|�¢Hsry m w � Êk´T|«y6{rsr²d¬«|³w	 � u§ª�uxs®¬³|¥y	Å
²a{ � q\²>yTs>¦xu§srÊkª � yTsrsrq � ¬³u§sr´�¬�º·y�|«q\´TuxyTsaª�¤ � y6srª«q\Àj{aq�s®¬³¦ n ¢NqÁ¨Tq\| n ¯�q�ª¥ª³w6´6q�¦xyTª¥ª u§s�¬³pauxª
ª¥ux¯¾{a¦¡w	¬«uxyTs,uxª�¦xy � w	¦�ANu©¬�w	ÄEq � ¬³ª�yTsr¦ n w�ª«¯�w6¦x¦U°I|³w � ¬³u§yTs�y6°·|«q � q�u©¨Tq�|¥ª¸u§sÃw�|«q�´6uxyTs:¤ � ²rqÉw6¦§¦ n ¢
¬«pruxª(¯�q�ª¥ª³w6´6q�¦xyTª¥ª(ª«pryT{a¦x² m qÇ|¥q � y/¨6q�|¥q�²,º�u©¬³pru§sb¬³prq�¦§y � w6¦M|¥q�´Tu§yTs:¤�*�q�¯�qÉw6ª¥{r|«q�¬³paq�q�|«|¥yT|
|¥q � y/¨6q�| n ¦xw	¬³q\s � n w	¬Çw~|¥q � q�u§¨6q�|Ç²ry1º�srª¥¬«|«q�w6¯È°I|«yT¯ä¬³prqf|«q\¹µw6u§|�ª«q�|g¨Tq\|Ww6sa²�ª¥pry1º±¬³prqf|¥qÁÅ
ª¥{r¦§¬«ªvuxs � ux´T{r|¥q ð ¤ ß ¤ � w � pÃ²ry6¬�u§s�¬³prq¸òµ´T{r|¥q�|«q�¹a|«q�ª¥q�s®¬³ªÇyTsrqW¯�q\ª«ª³w	´Tq�¦xyTª¥ª�¤ � prqHxrÅ�w�»3uxª
ª¥pry1º�ªY¬³prq�¬³ux¯�q�º�prq�s�¬³paqv¦xyTª¥ª%y ��� {r|«|¥q�²�w6sr²b¬«prq(Ó®Å�w�»3u§ª·ª¥pry1º�ªY¬³prq � yT|«|¥q�ª¥¹EyTsa²ruxsr´Wq�|«|¥yT|
|¥q � y/¨6q�| n ¦xw	¬³q\s � n ¤
� prq�¬³yT¹Ãòµ´T{a|«qfuxsr²au � w�¬³q�ª�¬«pµw	¬�¬³prq�|«q � y1¨Tq\| n ¦¡w�¬³q�s � n °IyT|�¬«prq ����� £�¹r|¥y6¬³y � y6¦A°[w6¦x¦§ª

u§s®¬³y�¬�º%y,|³w6sr´6q�ªLA�º�prq\s?w~¯�q�ª¥ª³w6´6q�¦§yTª«ª�y ��� {r|«ª¸yTs�¦§uxsrÊkª m q\¬�º·q�q\s�¬³prq�|«q � q�u©¨Tq\|Ww6sa²�u©¬³ª
|¥q�¹µw	ux|vª¥q�|¥¨6q�|\¢Uu©¬ � w	s m q�|«q � y1¨Tq\|«q\²h°[w6u§|«¦ n Àk{ru � Êk¦ n ¤ � s � yTs®¬³|«w6ª¥¬�¢:º�prq�s�wb¦xy6ª«ª�y ��� {a|«ª�yTs
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¦§uxsrÊkª m q\¬�º·q�q�s�¬³prq�|«q\¹µw6ux|�ª¥q�|g¨Tq�|Ww6sr²h¬³prqf|«yjy6¬Çy6°C¬³prq�¯¾{r¦©¬³u � w6ªg¬�ª«{ m ¬«|«q\q uxsÃu©¬³ª�|«q\´TuxyTsM¢
u©¬¸¬³w6Ê6q\ª¾ª«{ m ª¥¬³w6s®¬³u¡w	¦x¦ n ¦xyTsr´6q�|�¬³yP|¥q � y/¨6q�| m q � w6{rª«q�¬³prq�|«q�¹rw6ux|Çª«q\|¥¨Tq\|¾srq\q�²rªW¬«y�ª«y6¦xu � u§¬Çw
|¥q\¬«|³w6srª¥¯�u§ª«ª¥uxyTsP°I|¥yT¯çu§¬³ª�{r¹rªg¬³|«q�w6¯á|¥q�¹µw	ux|Nª¥q�|g¨Tq�|�u§sP¬³prq�pauxq�|«w6| � p n ¤ � paq m y6¬¥¬³yT¯ëòµ´T{a|«q
ª¥pry1º�ª�¬«pµw	¬(°IyT|Y¬«prq ����� £�¹a|«y6¬«y � yT¦<w�¯�q\ª«ª«w6´Tq�¦xyTª¥ª � w6s,w6¦©ºYw n ª m q�|«q � y1¨Tq\|«q\²Pº�u§¬«pruxs�w
¦§y � w6¦M|¥q�´Tu§yTs:¤

õ ±»º � Â�¾À¿WºÄ¸À»C´LÂ�¾

� pauxª � pµw6¹a¬«q�|Çpµw6ª � y6¯�¹µw	|«q�²�¬«prqf¹Eq\|¥°IyT|¥¯ w6s � qfy6°C¬³prq ���N� £'¹r|«y6¬«y � yT¦�º�u©¬³pÃ¬³pµw	¬�y	°Yw
¬«|«q\qÁÅ m w6ª«q\²�¹r|«y	¬³y � yT¦<{rª¥uxsr´�ª«u§¯¾{r¦¡w�¬³uxy6s:¤ � y6¬³p,¹r|«y	¬³y � yT¦§ª�²au§¨jux²rq�|¥q � q\u§¨6q�|«ªNuxs,w�¯¾{r¦©¬³u � w6ªg¬
´6|«yT{r¹~uxs®¬«y�¦§y � w6¦:|«q\´Tuxy6srª�w6sr²Py6|«´®w6sauxÂ�qv¬«prq�ª¥qW|¥q�´Tu§yTsrª�uxs®¬³y�w6s~q�|¥|«yT|�|«q � y1¨Tq\| n pruxq\|³w6| � p n ¤
� y1º%qÁ¨Tq�|\¢Mª¥ux¯¾{r¦xw	¬³u§yTsb|¥q�ª«{a¦§¬³ª�uxsa²ru � w	¬³qv¬«pµw	¬�¬³prq�¬�º·y ¹r|¥y6¬³y � yT¦§ª m q\pµwÉ¨Tq¸uxs�¨Tq\| n ²ru§ÄEq�|¥q�s®¬
º%w n ªLA

Ð � sdwb¬³|¥q�q¼Å m w6ª¥q�²h¹r|«y	¬³y � yT¦]¢<w6¦x¦S|«q � q�u©¨Tq\|«ªÇuxshw�¦xy � w6¦S|«q�´6uxyTs�|¥q�¦ n yTshw�ª«uxsa´T¦xq�|¥q�¹µw6u§|
ª«q�|g¨Tq\|�°IyT|%q�|«|¥yT|(|«q � y1¨Tq\| n ¤ � yTsrª¥q�Àk{rq\sk¬«¦ n ¢Ý¬«prq�¦xy®w	²�yTs�¬³prq�|«q\¹µw6u§|Yª«q\|¥¨Tq\|�u§s � |¥qÉw6ª¥q�ª
º�u§¬³p�¬«prq�ª«uxÂ\q�y6°U¬³prq�|«q\´Tuxy6s:¤ � s � yTs®¬³|«w6ª¥¬�¢ ����� £�w � pruxqÁ¨Tq�ª m qÁ¬«¬«q�|(¦xyTw6² m w6¦¡w	s � u§sr´
mkn ²ru©ÄM{aª«uxsa´�¬«prq·|¥q�ª¥¹EyTsaª«u m ux¦xu©¬ n y6°rq�|«|¥yT|�|«q � y1¨Tq\| n w	¯�yTsa´�w	¦x¦®|«q � q\u§¨Tq\|«ªAu§sÇ¬«prqC´T|«yT{a¹:¤
� |¥q � q�u§¨6q�|Cª«{aÄEq�|¥uxsr´¸w�prux´Tp�¦xy6ª«ªQ|³w	¬«q � w6s�¹r{a¬·w�prqÉwÉ¨ n�m {r|«²aq�s y6s�u©¬³ªQ|«q\¹µw6ux|Hª¥q�|g¨Tq�|
°IyT|Ww�¬³|¥q�qÁÅ m w6ª¥q�²�¹r|¥y6¬³y � y6¦.¢ m {a¬Wpµw6ªWy6sr¦ n w~¦xu§¯�u©¬³q�²Ãu§¯�¹µw � ¬�yTs�u©¬³ª�srq\ux´Tp m yT|«ª�°IyT|
¬³prq ���N� £�¹r|«y6¬«y � yT¦.¤

Ð � prq�|¥qvuxª·wÇ¬«{rsµw m ¦§q�¬«|³w6²rq¼Å�y6Ä m q\¬�º·q�q\s~q\|«|¥yT|·|¥q � y/¨6q�| n ¦¡w�¬³q�s � n w6sr²b|¥q�¹µw	ux|C²r{r¹r¦§u � w/Å
¬³uxy6s~°IyT|�¬³paq ���N� £>¹r|¥y6¬³y � y6¦.¤¤*�u©¬³p�w	¹r¹r|«y6¹r|«uxw	¬³q � yTs3òµ´T{r|«w	¬³u§yTsP¹µw	|³w6¯�q\¬«q�|«ª\¢7¬«prq
¹r|«y6¬«y � yT¦ � w6sbw � pruxqÁ¨Tq � yT¯�¹µw6|³w m ¦xq�¹7q�|¥°Iy6|«¯�w6s � q�º�u§¬«p�wÇ¬«|«q\qÁÅ m w6ª«q\²�¹r|«y6¬«y � yT¦µº�prux¦§q
¹r|«y1¨jux²ru§sr´�q�sapµw6s � q�²�|¥y m {rªg¬³srq\ª«ª�w6´®w6u§srª¥¬�¹r|¥y � q�ª¥ª�°[w	ux¦x{a|«q�ª\¤
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Ð � prq,¹7q�|g°IyT|«¯�w6s � q�y6°�w�¬³|¥q�q¼Å m w6ª¥q�²�¹r|«y6¬«y � yT¦Yu§ª�ª¥q�srª¥u§¬«u§¨Tq�¬«yh¬«prq�¹EyTª¥u§¬«uxyTsrª�y	°Nu©¬³ª
|«q�¹rw6ux|¾ª¥q�|g¨Tq�|¥ª w	sr²�¯�w n ª¥{aÄEq�|�°I|«yT¯ ¹EyjyT|¾¦§y � w6¦xu©¬ n uxs?q�|¥|«yT|�|¥q � y/¨6q�| n uxs � q\|¥¬³w6uxs
ª«u§¬«{µw	¬«uxyTsrª\¤ � s � yTs®¬³|«w6ª¥¬�¢ ���N� £�²ryjq�ª�sry6¬v{aª«q�w6s n |«q\¹µw6ux|�ª«q\|¥¨Tq\|�¤ � ¬«ª � y6s � {r|¥|«q\sk¬
qÁ»3q � {a¬³u§yTs�y6°H¬«prqW¦§y � w6¦<|«q � y1¨Tq\| n ¹rprw6ª«qWw6sr²P¬«prqW|¥q�¯�y6¬³q¸|«q � y1¨Tq�| n ¹rprw6ª«q¾¯�w6Ê	q�ªNu©¬
prux´Tpa¦ n ¦xuxÊ	q�¦ n ¬³prw	¬�w�¦xy � w6¦:¯�q�ª¥ª³w6´6qÇ¦§yTª«ªYº�u§¦x¦ m q�|«q � y1¨Tq\|«q\²P°I|«yT¯ w�¦§y � w6¦M¯�q�¯ m q\|�¤

� s ª«{r¯�¯ w	| n ¢kyT{a|·º·yT|«Êfpµw6ª·²rq�¯�yTsrªg¬³|«w	¬³q\² ¬³pµw�¬%|«w6sr²ryT¯�uxÂ�w	¬³u§yTsfuxª·w¸¹7y1º%q\|¥°I{r¦7¬³q � pasruxÀk{rq
¬«y�w � pruxqÁ¨TqÇprux´6p~|¥y m {rªg¬³srq\ª«ª�w6sr²~q\ � u§q�s � n uxs�|«q\¦xuxw m ¦xq�¯¾{r¦©¬³u � w6ª¥¬ � yT¯�¯¾{rsru � w	¬«uxyTsaª�¤
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