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]_^a`Abdc5egfihgj�klcnmpoYqrcAs
klt1kusl`Abdc�k
v�wlxpyucAs
v�zI{:|g}~]'}

hgmp���3x�wus
��c4wlc��l^acAwl�-^ac��$�����	����f�{g��wu������������fi���G��mp��c�k

���6���n����������� cd��wlc�k-cA�	sdm�bdx1��cA�Jxp 
]
¡Jv�¢�x¤£�k�klo���slc���slx¦¥§�DslcAwu�acAs�¨�m��-©D¨3x��acrsuw-m�ª5��«
£'^acAwlc¬������©1k
mpwlc4oaklo�mp����t¦­%®�¯3��x�����c�kuslc��<° � c��-^�mpw-m��AslcAwu��±ncSsu^ac�suw-m�ª5�¬oaku�����G���Y ²x�wub5mpsu�³x��
x��´¢�xn£�kn«��µ°¶c�°�«%mpwuwu��·�mp�Tsu��bdc�«aku��±nc�«�mp�a�´�Yo�w-mpsu�³x��I°J]_^ac�b5m�yux�w
��x��	suwu��¨�o�su�³x��¸xp �su^��³k'��mp�3cAw
�³k'mSbdxD��cA�3�nmp��suo�wu�����Gsu^ac:·�mpwu�Mmpsu�³x���xp Tsu^ac:suw-mp�akubG�³k-ku�³x���w-mpslc4�Yo�wu�����dm�]
¡Jv¹¢�xn£ºklx��³cA��t
¨�m�k-c���x���su^ac¬mp¨%x¤·�c4¢�xn£»��mpw-mpbdcAslcAwlk¤°�]_^��³k'bdx1��cA�Tm�����x�o��	slk' ¼x�w'su^ac��Yt1��mpbG�³��k�xp �]
¡Jv
��x�����c�klsu�³x���£'���a��xn£�mp�a�� ¼x�wJsu^ac�]_��bdc�x�o�s'bdc��-^�mp���³kub´°~¥½sJ�³k_���a��cA�%cA�a��cA�Ds
xp �su^ac:��m��l©�cAs
�³x�k-k�w-mpslc5mp�a�Osu^ac5wlx�o��a�1¾µsuwu���¿su��bdcdxp 'su^acd��x����ac��Asu�³x��I° � cGsu^acA�¿bdx1��cA��su^acGsuw-m�ª5�5x��
md¨�m��l©1¨%x��ac�������©�¨DtÀmp����wlcA�	mpsu������]
¡Jv"¢�x¤£�kn°�Ágo�wgbdx1��cA���³k:cnm�kut�slxr��x�bG��o�slc�«<mp�a�Â£Jc
kl^axn£Ã·1�Mm�ku��b�o��Mmpsu�³x��ak~su^�mpsÄ��s�����·�c�kÄm4��x1x1�5mp����wlx�qY��b5mpsu�³x��rxp I¥½�	slcAwu�acAsÄ¨�m��l©1¨%x��ac
suw-m�ª5��°
Å´Æ�Ç3ÈlÉ�Ê ��Ë6��� v�x��³klk-x��¦ku^ax�sÌ¾µ�ax��³k-c�«%¥Ív7¨�m��l©1¨%x��ac�«3]
¡Jv7¢�xn£�kn«$suw-m�ª5��bdxD��cA�������a«3ku��b�oY¾
�Mmpsu�³x��ak

Î�Ï%Ð�ÑKÒ¤Ó¸Ô3ÑlÕ§ÑVÖVÑ-×7ÓÙØ7ÚIÓ¶×µÐÜÛÞÝ�ß�ÛÞàâá¤ãVäpÐ�ÓåÑlæPà�ç�×µÓÙä�ãKèÙÓÙØÌé¹ê�ë1àTÝ�ì�í<ìîÕµïÌØ¼ïuÑlÕ§ð§ÐÜñ-ÕµãKòpä	éóïÍô�ÑVÓÙè�õ
Ï%Ð�ÑKÒ¤Ó�ö Ô%Ñ-Õ§ÑVÖVÑ-×½÷6Ø¼ãVäpÐ�ÓåÑnö Óøç¤ÕµÓøÑ¤ö ùúÕuö3í3Ðpï�Ú%ãVÕµÖ'ÐpÑVØ3û�ïÌïÍçgÒ¤ãKç�ïTÚIÐ�ÓøèÙï6×µÐ�ï6Ñ-ò�×µÐ�ãVÕ%Ú3ÑVØ3Ú%ãVÕµÖnÓÙçpñ�ÚIÓÙ×µÐgì�ê$ü�ëaé
ÚIÓÙ×µÐ4ÑJñVÕ§Ñ-çn×<ùåÕµãKô7á¤ä¤ÕµÓÙçn×<ë1ÑVû�Ø
ý ê�Ñ-×¼ÕµÓøðµÖgí3Ð�Ó¶Õ§ÑVç4ÓÙØIÚIÓÙ×µÐ4ëYÏ3àÂæ$ì�ê$ü�ëaé�á�ÚIÓÙ×µþÍïÍÕµèøÑVç�Ò�épïÍô�ÑVÓÙè�õ%ê�Ñl×¼ÕµÓøð§Ö�ö í3ÐpÓ¶Õ§ÑVç�÷6ïÌä�ÿDö ð§Ð
� Ï%Ð�ÕµÓÙØ²×µãKä�Ðpï���ÓÙã-×IÓøØIÚIÓ¶×µÐ�ánä�ÕµÓÙç�×Të1ÑVû�ØÌé�Ï3à�épïÍô�ÑVÓÙè�õ%ðÍÒ�ÓÙãV×½÷6Ø¼ä¤ÕµÓøç�×µèøÑVû�ØÌö ðÍãKô
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	�� � � |gx�oak���wlj�k-cA�	slx��akdo��¹bdx1��`A�³c �%x�o�w��³crsuw-m

���]
¡Jv �amp�ak�o��¹¨�m��l©1¨3x��ac���c
���¶¥½�	slcAwu�acAsn°îzIc�kÀ¨�m��l©1¨%x��ac�k¸��c ���¶¥§�DslcAwu�acAs¦x��DsÀ�Mm"��mpwusu�³�Ao��Mmpwu��slj¹�����Asuwlc klx�o�·�cA�Ds¦k-x�oakÌ¾
o�su�����³k-j�kn°�|:x�oakg�nmpw-m��AsljAwu�³klx��ak:�³cSsuw-m

����amp�akg�³c¬¨�m��-©D¨3x��ac��5���Ùmp�³��c���c�k
���Y ¼x�wub5mpsu�³x��ak4kuo�� ¾
·�mp�	slc�k�kuo�w��³c�k�¢�x�slk6]
¡Jv��¤�³c�k6���akus-mp�Dslk6���Ùmpwuwu��·�j�c_��c�k�¢�x�slkn«p�³cAo�wlk6·�x���o�bdc�kn«�cAs6�³cAo�wlk6�Yo�wlj�c�k¤°
z�m���x��Dsuwu��¨�o�su�³x��Âb5m�yucAo�wlc4��cg�ax�suwlc4suw-mn·�mp���Ic�klsJ���¶jA�Mmp¨3x�w-mpsu�³x��´��� o�� bdxD��`A�³c4�3x�o�w_�³c4��jA¨���s
��� o��´¢�x�s�]
¡Jv�«�o�su�����³k-mp�	s
k-cAo��³cAbdcA�	s
�³c�k����Y ²x�wub5mpsu�³x��akg�A��slj�c�kgm�·�mp�	sn°J¡Jx��	suw-mp��wlcAbdcA�	s¬mpoYq
mpo�suwlc�kdbdxD��`A�³c�k��amp�akG�Mm¦����susljAw-mpsuo�wlc�«J�ax�suwlc�bdxD��`A�³c´�ac���cAb5mp�a��c���m�kG�MmO��x�����mp�³klkVmp�a��c
��c¬�Mm���wlx�¨�mp¨�������sljS��c��3cAwl�Ywlc�o��´��m��DoacAs
]
¡Jv6«a���I�Mm���x�����mp�³klkVmp�a��cS�YoÂ��jA�Mmp��mp���³cAwÌ¾µwlcAslx�o�wn°
�g�ac
 ²x��³k_�³c:bdx1��`A�³cg�3x�o�w_�³c�¢�x�s�]
¡Jv¹��wlj�k-cA�	slj�«ax�� bdx1��jA���³klc:�³cgsuw-m

��4�amp�ak_�³c:¨�m��l©1¨3x��ac
��x�bGbdc jAs-mp�Ds��³crwlj�kuo���s-mps��Yo¹bSo���su�����³cKqamp��c���c�k�¢�x�slk�]
¡Jv6°�|:x�suwlc�bdx1��`A�³crc�kusS µm��A���³c��
o�su�����³k-cAwn«	cAs��ax�oak�bdx��Dsuwlx��ak~��mpw���c�kÄku��bSo��Mmpsu�³x��ak��	o�� �����%cAwubdcAs�o��ac�¨%x����ac�mp����wlxnq1��b5mpsu�³x��
�Yo�suw-m

��S�amp�ak��³c�k'¨�m��-©D¨3x��ac�k
��c4���¶¥½�	slcAwu�acAsn°
� Ê �n� È ��� � �ó� v6x��³klklx��óku^ax�sÌ¾µ�ax��³klc�«�¨�m��l©1¨%x��ac�«T¢�x�slkS]
¡Jv6«�bdxD��jA���³k-mpsu�³x��ó�Yo�suw-m

���«6ku� ¾
b�o��Mmpsu�³x��
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-¦x1��cA��������¥§�DslcAwu�acAsGsuw-m�ª5� �³k���bG�%x�wus-mp�DsdslxOcA·�mp��o�mpslc su^ac �3cAwÌ ¼x�wub5mp�a��c�xp 4m¦¨�m��l©1¨3x��ac
�acAs½£Äx�wu©3°.-¦x1��cA�³k��nmp�Âm�klku�³kus'���Â�acAs§£Äx�wu©�������©Yk��Y��bdcA�aku�³x��������a°/-¦xD��cA�³k��nmp�¦mp�³klx�¨%c¬oaklc��
slx����Mmp��������©�o�����w-m���c�k'oaku�����dkus-mpsu�³kusu�³��k'x���su^ac4cA·�x���o�su�³x��Âxp 6su^ac:oaklcAwlk �Y��cAb5mp�a�<°~¥½���nm�klc
xp �m 
�qYc�� ��cAb5mp�a�<«�su^ac4bdx1��cA�I�nmp����wlc��Y�³�Asgmp�Dtr�-^�mp����c���� su^ac4slx�s-mp�Isuw-m�ª5��x��Âm�������©rxp 
su^acd¨�m��l©1¨%x��acG�acAs½£Äx�wu©O����·�cA� m �-^�mp����cd���¿x�su^acAwS��mpwuslkSxp _su^ac��acAs§£Äx�wu©3°10ax�wScKqampbG���³c�«
mp�¿���a�Awlcnm�klcd��� ¨�mp�a�Y£'�³�Ysu^óx���su^acrm�����c�klk¬�acAs½£Äx�wu©�£'�����Jku^ax�wuslcA�¿su^ac5�Yo�w-mpsu�³x��óxp _¢�xn£�k
mp�a�¸^acA�a��c����a�Awlcnm�k-c�su^ac�·�mpwu�Mmp¨�������s½t¦xp Jsu^ac�suw-m�ª5�����Osu^ac�¨�m��l©1¨%x��ac�«<£'^��³�-^�wlc �Do���wlc�k¬mp�
���a�Awlcnm�k-c
���rsu^ac
¨�mp�a�Y£'�³�Ysu^´xp I¨�m��-©D¨3x��ac:������©1kÄslx�mp¨aklx�wu¨rkloa�l^´m¬·�mpwu�Mmp¨�������s§t�°20�����mp����t�«1£Jc
�A�Mmp��bÜsu^�mps� ²x�w'x��3cAw-mpsu�³x���mp�Toaklc�«Y��s'�³k_bdx�wlc���bG�3x�wus-mp�	s
slx�bdxD��cA�<su^ac��acAs½£Äx�wu© suw-m�ª5�4 ¼x�w
�ax�� ��x�����c�kuslc���������©Yk¬���¿x�wl��cAw�slxÂmp�	su�³�A����mpslc mp�a� mn·�x��³�¿��x�����c�kusu�³x�� ¨	t¿mp� mp����wlx���wu�Mmpslc
wlc�k-x�o�wl��c���wlxn·1�³ku�³x��������a°
{���wlx�bG�³ku������mp����wlx�m��-^ �³k~slxSbdxD��cA�<m�������©dsuw-m�ª5�4m�k_mp�rmp����wlcA�	mpsu�³x���xp <¢�xn£�kn°234��·�cA�

kls-mpsu�³kusu�³��k4x��Àsu^ac�mpwuwu��·�mp�³k4xp �¢�x¤£�kn«3su^ac�kl��±nc�kgxp �¢�x¤£�kn«<mp�a�Âsu^ac��Yo�w-mpsu�³x��ak4xp �¢�x¤£�kn«3x��ac
�nmp�¿¨�o����³�¿m bdx1��cA��su^�mps¬��wlc��Y�³�Aslk¬su^ac5�Y�543cAwlcA�DsSbdcnm�kuo�wlc�k�xp Jsu^acGsuw-m�ª5�76²c�° �a°�m�·�cAw-mp��c�«
·�mpwu�Mmp�a��c�8�su^�mps�£'�����_wlc�kuo���s� Þwlx�b su^acrbSo���su�����³cKqY�����¿xp :mp���_su^ax�klcr¢�x¤£�kn°:9:�54<cAwlcA�	s�¢�x¤£_¾
¨�m�k-c�� bdxD��cA�³kgcKq1�³kus'����su^ac¬����slcAw-mpsuo�wlc;6²klc�c=<?>A@�mp�a��su^ac¬wlcK ²cAwlcA�a��c�k'su^acAwlcA���B8K«�¨�o�s�bdx�kus�xp 
su^acAb ^�mn·�c_su^acJ��mpwusu�³�Ao��Mmpwu��s§tdxp $x�����t���cnmp��������£'��su^d��x�����c�kuslc���������©Ykn°�]_^ac�k-cÄ��mp�3cAw�bdx�kusu��t
 ¼x1�Aoak'x��� ¼mp��wu�ac�k-k'�³klkuoac�kn°
¥§�C<EDA@§«�£Jc����	suwlx1�Yoa��c��¸md¢�xn£_¾µ¨�m�k-c��Àbdx1��cA�6 ²x�wgsu^ac�¥Ív ¨�m��l©1¨%x��ac�suw-m�ª5��°4]_^ac�b5mp���

m�k-kuo�bG��su�³x���£Jm�k�su^�mps�su^acJ¨�m��l©1¨%x��acJ�³k6�ax�s���x�����c�kuslc��<°F06�³xn£�k�mpwlc'm�klkuo�bdc���slx�mpwuwu��·�c'm�k�m
v6x��³klklx�����wlx1��c�klkn°�]_^acAt�mpwlc4�l^�mpw-m��AslcAwu��±nc��À¨	t�su^acA��w'·�x���o�bdc$G¹mp�a� su^acA��w��Yo�w-mpsu�³x��IH¦°2G
mp�a��H mpwlc
s½£Äx�w-mp�a��x�b+·�mpwu�Mmp¨��³c�kJsu^�mps'mpwlc
kuo����3x�klc��dslx�^�m�·�cgsu^ac:k-mpbdc
�Y�³kusuwu��¨�o�su�³x��r ¼x�w
mp���3¢�x¤£�kn°.G mp�a�IH mpwlcSmp�³klx�·�cAwut cnm�kutrslxG��x�bG��o�slc¬x��Â�Ao�wuwlcA�Ds�wlx�o�slcAwlkn° �:ku����� �DoacAo������
su^ac�x�wutÂmp�a�Àv�x��³k-klx��Y¾§ku^ax�s:�ax��³klc¬��wlx1��c�klklc�kn«a£Äc��l^�mpw-m��AslcAwu��±nc��¦su^ac¬bdx�bdcA�Dslk:xp �su^acSslx�s-mp�
w-mpslc�JLK M+N:wlc�kuo���su�����À Þwlx�bîsu^ac5kuo��3cAwu�%x�kl��su�³x�� xp 
mp���~su^acd¢�xn£�k�x�� x��ac�xp �su^acd¨�m��l©1¨3x��ac
������©Ykn°�]_^ac���x�bG��o�s-mpsu�³x��Àxp �su^ac 
awlkus
bdx�bdcA�	s4xp FJLK MON~�³k�kusuw-mp����^DsÌ ²x�wu£_mpwl�Omp�a�´��xDc�k��ax�s
�ac�c��¸mp�	tÀ��mpwusu�³�Ao��Mmpw¬m�klkuo�bG��su�³x��I°�¥§ �£Äc���cA�ax�slc�¨	tQP¦su^ac�m�·�cAw-mp��c�w-mpslc�mps4£'^��³�l^¦¢�xn£�k
mpwuwu��·�cSx��´su^ac�������©3«�su^ac 
awlkus'bdx�bdcA�Ds:xp �JLK M+NR6²x�w
su^acSm�·�cAw-mp��c�slx�s-mp�Iw-mpslc�8J£'�����I¨3c�c �Do�mp�
slxSP¦su��bdc�k:su^ac�mn·�cAw-mp��cGku��±ncSxp �¢�x¤£�kUT¤°V0ax�w:su^ac�^�����^acAw:bdx�bdcA�Dslk�xp 2JLK M+N-«$£Äc��ac�c��Àsu^ac
 ²o��a�Asu�³x��Âsu^�mpsg��c�kl�Awu��¨%c�k
su^ac¬cA·�x���o�su�³x��¦���´su��bdcSxp �su^ac¬suw-mp�akubG�³k-ku�³x��´w-mpslcSxp �m�¢�x¤£¬°JzTcAs
WXK M2YXM[Z�N���cA�ax�slc�su^��³k: Þo��a�Asu�³x��¸ ¼x�w¬mG¢�x¤£ su^�mpsSmpwuwu��·�c���mps4su��bdc$M�Z�°¬¥½�¦su^ac���x��DslcKq1s¬xp 
v6x��³klklx��Àku^ax�sÌ¾µ�ax��³klc¬��wlx1��c�klklc�k¤«\W:K M�Y]M Z N��³k�su^ac^�O_1®�¯<kus-mpwusu����� mps�su��bdc`M Z °Ä]_^ac�·�mpwu�Mmp�a��c

a í3ÐpïTòpç�Ó¶×%û�bJÚIÐ�Óøð§Ð'×µÐpïI×µãV×§Ñ-èpÕ§Ñ-×µï�ÓÙØ%ï[c¤ä�ÕµïÍØ¼Ø¼ïuÒ'ÓøØ$ï�d�ò�Ñ-èp×µã�×µÐpïTòpçpÓ¶×$û�bJÚIÐpÓøðµÐ'×µÐpïIØ¼ÓÙþÌïÌØ3ã-ùDÿpãlÚIØ%Ñ-Õµï
ï[c¤ä�ÕµïÌØ¼Ø¼ïuÒfe�ä�ÑVð§ÖAï½×µØÌépû�bn×µïÌØÌé¤ûpÓ¶×µØhg<Ò�Ó?inÓøÒ�ïuÒ�û�b
×µÐ�ï�òpç�Ó¶×IãVù�×µÓÙô'ïKö

ß�ß çkjml�l�n�n
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� cdmp�³k-xr ²x�o��a�¸su^�mps¬su^acG��x�bG��o�s-mpsu�³x��óxp Äsu^ac �	¾µsu^Obdx�bdcA�Ds�xp Jsu^ac�slx�s-mp��w-mpslc�wlc �	o���wlc�k
su^ac���x�bG��o�s-mpsu�³x��¸xp �mp���<su^ac¬cKq1�3c��As-mpsu�³x��ak!�#"�$ �Z W&%�K�� N�����'�«Yo��Âslx)(*
+�%°
¥§��<ED�@§«�su^ac_bdx1��cA�1�³k���cA����¨3cAw-mpslcA��tS©�cA��s�kl��bG���³c_mp�a����cA�acAw-mp��slx:b5mp©�c�mg·�cAwut�kl��mpwlklcJoaklc

xp Jsu^acdkus-mpsu�³kusu�³��k¬su^�mps¬�nmp��¨%cG��x����³c��Aslc��O Þwlx�b���m�klkl��·�c�bdcnm�kuo�wlcAbdcA�	slk�x��Osu^acG¨�m��l©1¨3x��ac
6²x�����tÂ¢�xn£�mpwuwu��·�mp��su��bdc�kn«<ku��±nc�kn«<mp�a�¸�Yo�w-mpsu�³x��akO8gslxrbdxD��cA��mp����¥Ív ¢�xn£�k4���a�A��oa�Y����� � 94v
mp�a�À]
¡Jv�°3]_^��³k:�Awuoa��c¬bdx1��cA����wlcA·�cA�Dslk:oak' ²wlx�b ^�mn·D����� mp�¦cKqY�����³�A��sgcKqY��wlc�klku�³x��¦xp 2W:K MON
����·�cA�LGÂmp�a�$HÀ«p£'^��³�-^��³kT�ac�c���c��Sslxg��x�bG��o�slc~su^ac~^�����^acAw�bdx�bdcA�Dslk6xp  JLK MON-° � c�su^acAwlcK ¼x�wlc
b5m���c:klx�bdc4m�¾µ��wu�³x�wu�<�l^ax��³��c�kJ ¼x�w~su^ac:ku^�mp�%c:xp Isu^ac:ku^ax�s-,YcA��su^acAw_m���x��akus-mp�	s'c �Do�mp�$slxLG/.�H
�Yo�wu�����4su^ac'�Yo�w-mpsu�³x��dxp %mgsuw-mp�akÌ ¼cAw 6Þwlc��As-mp����o��Mmpw�ku^ax�sO8K«�x�w�mg�����acnmpwu��t����a�Awlcnm�ku�����4w-mpslcJ ²wlx�b
��slx�0kG/.�H ���21 354
H 6 6Þsuwu�Mmp����o��Mmpw�ku^ax�sO887�°r]_^ac�klc�m�k-kuo�bG��su�³x��akScA��mp¨��³c�� oak¬slx´��x�bG��o�slc
su^ac�bdx�bdcA�Dslk¬xp /JLK MONgm�k¬m� ²o��a�Asu�³x���xp Äsu^ac:yux����¦bdx�bdcA�DslkSxp  G�mp�a�]HÀ° 0ax�w¬cKqampbG���³c�«
su^ac4·�mpwu�Mmp�a��cSxp �JLK MON~�nmp�´¨%c�cKqY��wlc�klklc��´m�k
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£'^acAwlc=9>
@?����Â�nm�klc�xp �m�wlc��As-mp����o��Mmpwgku^ax�sn«amp�a�A9>
:BC.ED� ²x�w:m�suwu�Mmp����o��Mmpwgku^ax�sn°
¥§�rsu^��³kJ��mp�%cAwn«1£Äcg ¼xD�AoakJx�o�w�mpsuslcA�	su�³x��´x���]
¡Jvó¢�xn£�k'mp�a�r£Äc:��wlx��3x�klc4mS�acA£ bdx1��cA�

xp ¬su^acÂbdx�bdcA�	slk�xp fJLK MON�su^�mpsr�³k�kl�%c��A� 
��Àslx¿]
¡Jv6° � cÂbdx�su��·�mpslcÂsu^��³kr�l^ax��³��c¦¨Dt su^ac
��x�bG����mp�a��crxp ']
¡Jv m�k¬suw-mp�aku�%x�wus���wlx�slxD��x��Ä����su^ac5¥½�	slcAwu�acAs1<�eA�k@§°�Ág��su^ac5x�su^acAw�^�mp�a�<«
£JcrbG����^	s��³xDx�k-c5���ó��cA�acAw-mp����s§t m�k���� su^ac� ²o�suo�wlc�«�mp�ax�su^acAwG��wlx�slxD��x��'��x�o��³�¹�nmpsl�l^¹o��¹x��
]
¡Jv mp�a� x�o�w�]
¡Jv�¾µ¨�m�klc�� bdx1��cA����x�o��³�¹¨%c���x�bdc �³c�klkdm����Ao�w-mpslc su^�mp� su^ac wlc��As-mp����o��Mmpw
mp�a�Ãsuwu�Mmp����o��Mmpw5bdx1��cA�³kG��wlx��%x�k-c�� ��� <ED�@§°GF:xn£JcA·�cAwn«_£Äc�¨3cA���³cA·�c�su^�mpsdsu^ac´��x�bG����mpsu�³x��
xp 4]
¡Jv �³k��ax�sd��x�bG��wlx�bG�³klc��Ãt�cAs�mp�a�¹su^�mpsG��sG�³k�£Äx�wusu^7m�����x�o��Dsu������ ¼x�wd]
¡Jv ��x��	suwlx��
mp����x�wu��su^�bdk:���¸x�o�w
bdx1��cA�µ°:¡Jx��Dsuw-mpwutÂslx � 94vÃ¢�x¤£�kn«%su^acS·�mpwu�Mmpsu�³x��¸xp �su^ac¬suw-mp�akubG�³klkl�³x��
w-mpslc�xp Jmr]
¡Jv�¢�x¤£ �nmp�¦¨3c���wlc��Y�³�Aslc��¸����·�cA�¸su^ac�£JcA����©D�ax¤£'��]
¡Jvº��x�����c�kusu�³x�����x��	suwlx��
mp�a�¹��x�����c�kusu�³x�� m�·�x��³�amp�a��c�bdc��-^�mp���³kubdkn° � c�b5mp©�c su^ac k-mpbdc´m�k-kuo�bG��su�³x��akdm�k���� <EDA@§«
�µ°¶c�°Ssu^�mps�¨�m��l©1¨%x��acd������©1k¬mpwlc��ax�s¬��x�����c�kuslc���mp�a�¦¢�x¤£�mpwuwu��·�mp�³kSmpwlc�v6x��³klklx��I°HF:xn£ÄcA·�cAwn«
�³x�k-klc�k¬�Yoac�k�slx´��x�����c�klsu�³x��ómpwlcd��x��aku�³��cAwlc���slx´xD���Ao�w�x���su^ac5m�����c�klk��acAs½£Äx�wu©�x�����t�°�]_^ac
mp��mp��tYku�³kd�nmp�7¨%cÂcKq1slcA�a��c�� slx¿bdx�wlc���cA�acAw-mp�:mpwuwu��·�mp�
��wlx1��c�klklc�k¤«~¨�o�sd£Jc´©�c�cA�7£Äx�wu©1�����I í3Ðpï:Ø¼èøãVä�ï¬ÑVçpÒ�Ø²×§Ñ-Õ¼×µÓÙç�ñ�ä�ãKÓÙç�×�ãVùKJMLONQP~ÐpÑ�iAï4û�ïÌïÌç�ðµÐpãKØ¼ïÍçrÓÙç Ñ¬Ú<Ñ�bd×µÐ�Ñ-×'×µÐ�ï:ÿ�ãuÚ ×¼Õ§Ñ-çpØ¼ô'Ó¶×µØ'Ñ
iAãKèÙòpô'ï�ã-ù$ÒpÑ-×§Ñ_ï�dnòpÑVè1×µã!R5Óøç¬ÑJ×µÓÙô'ï�ï�d�ò�Ñ-èD×µãTSgö�í3Ðpï�ù ò�ç�ð½×µÓÙãVçUJMLONQP3ÓÙØ�×§ÑVÖKïÌç�ï�d�ò�Ñ-èD×µã�þÌïÍÕµã�ãKò¤×µØ¼ÓøÒ�ï
×µÐpï�ÓÙç�×µïÍÕ iVÑVè�V WYXZS\[³ö
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£'��su^¿su^acGv�x��³klk-x��óm�klkuo�bG��su�³x��¿����·�cA��su^ac���xDx1�¸wlc�kuo���slkS£ÄcG��cAs�������wlcA·1�³x�oak¬£Jx�wu©1k¤° � c
��wlx��3x�klcJbdx1��cA�³k6 ²x�w�su^ac'��x�bG��o�s-mpsu�³x��5xp �su^ac_���DslcA��w-mp��xp �su^ac'ku^ax�s��Awlcnmpslc���¨Dt�m:]
¡Jv¸¢�x¤£
su^�wlx�o���^ax�o�s:��slk����  ¼cAsu��bdc�° 0�wlx�b su^ac�klc¬bdx1��cA�³kn«a£Jc 
a�a�ÀcKq1��wlc�klkl�³x��ak� ¼x�w�su^acScKqY�3c��As-mpsu�³x��� " $ �Z W&%�K�� N���� ' «�mp�a�S^acA�a��c�«p ²x�w�su^ac~bdx�bdcA�Dslk�xp asu^ac�slx�s-mp�1w-mpslc.JLK MON-° 0�x�w�su^��³k���o�wu�%x�k-c�«
£Jc�oaklc:¢ao��³��bdx1��cA�³k'���aku����wlc��� Þwlx�b su^ac4bdx1��cA�³k���wlx��3x�klc������ <Ù�Y«��Y«��Y«<en��«<en��@§°
Ágo�w4x�¨Yyuc��Asu��·�c��³k:slx cKq1��wlc�klk4su^ac����DslcA��w-mp��xp Äsu^ac�ku^ax�s��Awlcnmpslc��¸¨	t¸m�]
¡Jv ¢�x¤£�m�k¬m

 ²o��a�Asu�³x�� xp 
��slkGku��±nc mp�a�ó��slk��Yo�w-mpsu�³x��Ãx�����t�° � ^acA� ��x�bG��o�su�����Osu^ac�klcrcKq1��wlc�k-ku�³x��akn«�£Jc
m�����x�o��Ds~ ¼x�w~su^acg������su�Mmp�3ku�³xn£ kus-mpwusÄ��^�m�k-c
xp �m¬]
¡Jv¹��x����ac��Asu�³x��I«1��slkJkuslcnm��Ytdkus-mpslc�«Ym�k~£JcA���
m�kS]_��bdc�x�o�slk¬£'^��³�l^¹mpwlc� Þwlc �DoacA�	s�mps¬^�����^��³x�klk4w-mpslc�k�<Ù�Y«�en��@§°L-Àx1��cA�³k�����su^ac�����slcAw-mpsuo�wlc
oaklo�mp����tS�l^�mpw-m��AslcAwu��±nc�m
]
¡Jv¦¢�xn£¹oaku�����:su^acÄ��x����ac��Asu�³x���wlx�o��a�1¾µsuwu���Gsu��bdc_mp�a�Ssu^acÄ��wlxD��c�k-k
xp Ä�³x�klk4cA·�cA�	slk;6²kuoa�-^¿m�k:su^ac����DslcA�aku��s§t¸xp Ä�³x�k-k:cA·�cA�Dslkn«<su^ac���m��l©�cAs��³x�k-kgw-mpslc�«TcAsl��°E8Om�k�mp�
��bG�����³�A��s6���a�Y�³�nmpslx�w�xp am
��x�����c�kusu�³x���<Ù��«��Y«	en�A@§°T]_^acÄ��wlx�¨��³cAb £'��su^�wlx�o��a�1¾µsuwu����su��bdcÄmp�a�¬�³x�k-k
cA·�cA�Dslk:�³k
su^�mps:su^acAtÂmpwlc��Y� ª5�Ao���s:slx�bdcnm�kuo�wlcS���Àwlcnmp����s§tÀ¨%c��nmpoaklc16Þ� 8'su^ac 
a����slc��Yo�w-mpsu�³x��
xp ~¢�xn£�k���wlx�^���¨���slk¬mp�DtÂbdcnm�kuo�wlcAbdcA�DsSxp ��Do�mp�	su��su�³c�kSm�k4su^acGm�·�cAw-mp��c���m��-©�cAs��³x�klk:w-mpslcGx�w
su^ac�m�·�cAw-mp��cdsu��bdcd¨%cAs½£Äc�cA�¿�³x�k-k¬cA·�cA�	slk��	«Tmp�a��6Þ��� 8:su^ac5m����Ao�w-mpslc5bdcnm�kuo�wlcAbdcA�	s�xp Jsu^ac�k-c
��mpw-mpbdcAslcAwlk_wlc �Do���wlc�k'm����Ao�w-mpslc:su��bdc:k-x�o�wl��c:m�kJ£ÄcA���Im�kÄsu^acgx�¨ak-cAwu·�mpsu�³x���xp Tsu^acgs§£Jx���mpsu^ak
xp �su^ac�]
¡Jv���x����ac��Asu�³x��I° � ��su^Àx�o�w:bdxD��cA�µ«�su^acSslx�s-mp�6w-mpslcS�nmp�¦¨%c�mp����wlx�qY��b5mpslc��Àoakl�����
x�����t¦kus-mpsu�³kusu�³��k�x��¸¢�x¤£ ku��±nc�k¬mp�a�¦¢�xn£ �Yo�w-mpsu�³x��akn«T£'^��³�l^¿mpwlcGcnm�ku�³cAw�slxrbdcnm�kuo�wlc'6Þoakl�����
wlx�o�slcAw cAbS¨3c�����c�� slxDx��³krkuoa�-^ºm�kr|:cAsÌ¢�xn£  ²x�w cKq�mpbG���³c�8K° {g�ax�su^acAwrx�¨Yyuc��Asu��·�c´ ¼x�wrsu^��³k
��mp�3cAw~�³k~slx¬��wlx��3x�klcgmSku��bG���³c�bdx1��cA�a ¼x�w�su^acgku^ax�sÄxp �m�]
¡Jv ¢�x¤£ xp Iku��±nc G�mp�a�5�Yo�w-mpsu�³x��
H su^�mps
�nmp��¨3c4oaklc��  ¼x�w�ku��bSo��Mmpsu����� mp�a����cA�acAw-mpsu�����5suw-m�ª5��°
� c 
awlkus
 ²x1�Aoak
���	�1c��Asu�³x��¸�5x��Â�³x�����¾µ����·�c��¸]
¡Jv7¢�xn£�kn° � c¬����·�c��A�³x�klcK¾¼ ²x�wub cKqY��wlc�kÌ¾

kl�³x��ak
 ¼x�w
su^ac�cKqY�%c��As-mpsu�³x��ak<� " $ �Z WA%�K�� N���� ' °4]_^ax�klc�cKq1�3c��As-mpsu�³x��ak¬mpwlc�wlc �	o���wlc��¦���¦su^ac
��x�bG��o�s-mpsu�³x��ºxp �su^ac´bdx�bdcA�Dslk�xp  JLK M+N-«_su^acÂslx�s-mp�gw-mpslcÂ��wlxD��c�klkQ<ED�@§° � c´��wlc�k-cA�	srsu^ac
mp��mp��tYku�³k¬ ²x�w�m���cA�acAw-mp�Jx�wl��cAwM(gmp��su^ax�o���^ó£Äc�mpwlc5bdx�wlcd���DslcAwlc�kuslc��¿���¿su^ac5klc���x��a� x�wl��cAw
kls-mpsu�³kusu�³��kL6²x�wgsu^ac�·�mpwu�Mmp�a��c�xp /JLK M+N_oaku�����]6Ìe�8�8K°�]_^acSwlcnm�klx��¸�³k:su^�mps:su^ac�mp��mp��tYku�³k:�³k4mp�Y¾
��wlxnq1��b5mpslcA��tóxp �su^ac�kVmpbdc���x�bG���³cKqY��s§t�«~mp�a�óklxÂ��wlxn·1�³�Y�����¸cKqY��wlc�klku�³x��ak� ¼x�w�mp���_x�wl��cAwlk��³k
¨3cAsuslcAwn°�Ágo�w�cKqY��wlc�klku�³x��akGmpwlc mÂ Þo��a�Asu�³x��¹xp 
su^acSyÌx����Ds�bdx�bdcA�DslkGxp  G mp�a�XH¦«���mpbdcA��t
xp Jsu^acGcKq1�3c��As-mpsu�³x��akU��
 G*%�.�H %
�����p«/(��#01°�]_^acAt¸mpwlc��ax�sSm� ²o��a�Asu�³x��¿xp Äsu^ac�wlx�o��a�1¾µsuwu���
su��bdc�kGxp 4]
¡Jv ��x����ac��Asu�³x��akn«~�ax�sdxp gsu^acrw-mpslc�xp 
�³x�klkGcA·�cA�Dslkn° ]_^��³kG��x��akl�³kuslkGx�o�w�b5mp���
��x��Dsuwu��¨�o�su�³x�����su^ac'wlx�o��a�1¾µsuwu����su��bdcgmp�a�Gsu^ac'�³x�k-k�w-mpslc�«�£'^��³�-^rmpwlc'su^ac
¨�m�ku�³k�xp <bdx�kus~]
¡Jv
bdx1��cA�³k=6²c�° �a°�« <Ù�Y«��Y«�en��@ 8K«Impwlc�wlcA���Mm���c��¸���Ox�o�w¬cKq1��wlc�k-ku�³x��ak4¨	tÀsu^ac:yÌx����Ds�bdx�bdcA�	slk¬xp  G
mp�a�QH¦°:]_^ac�k-c�cKqY��wlc�klku�³x��ak:^ax��³�À ¼x�w4mp�DtÂb5mpwu������mp���Y�³kusuwu��¨�o�su�³x���xp ~su��bdc�k:¨3cAs§£Äc�cA�O�³x�k-k
cA·�cA�Dslkn°
� í3ÐpïÍØ¼ï d�ò�Ñ-ç�×µÓÙ×µÓÙïÌØ$Ð�Ñ�iAï<×µã�û�ïTô'ïuÑVØ¼ò¤ÕµïuÒ_ãKç'ïÌçpÒ¤æ³×µãVæMïÌçpÒ_ÑVçpÒ_çpã-×3ãKç�è b_ÓÙç'×µÐpïIû�ÑVð§Önû�ãKç�ïKéAÚIÐ�ïÍÕµïT×µÐ�ïÍÕµï

Ñ-Õµï�ñKïÍçpïÍÕ§Ñ-èøè bgçpã_èÙãVØ¼Ø¼ïÌØÌö
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|gcKqYsn«J��� �1c��Asu�³x��º�Y«_£ÄcÀcKq1slcA�a� x�o�w5bdx1��cA�
slxóm�����x�o��	sr ²x�w�su^ac´������su�Mmp�4ku�³xn£_¾§kls-mpwus
��^�m�k-cG���óm�]
¡Jv�suw-mp�akÌ ¼cAw;< �A@§° � cd��wlc�klcA�DsSsu^ac5mp��mp��tYku�³k� ¼x�w¬su^ac5·�mpwu�Mmp�a��c�xp _su^acdslx�s-mp�
w-mpslc�«	£'^��³�l^��³k�����·�cA�5���5} �	o�mpsu�³x��76Ìe�8K°�]_^ac
k-mpbdc
mp����wlx�m��l^r�nmp�d¨3c'oaklc���slx¬��x�bG��o�slc
su^ac
^�����^acAw:bdx�bdcA�	slk4xp �su^acSslx�s-mp��w-mpslc�° � cS ¼xD�Aoakgx��Âsu^ac�·�mpwu�Mmp�a��c�xp  JLK M+N_ku��bG����t´¨3c��nmpoaklc
��s'�³k
bdx�wlc¬ku������� 
��nmp�Ds
su^�mp�´su^ac�^�����^acAwgbdx�bdcA�	slkn°Ä]_^ac�������su�Mmp�I��^�m�klcSxp �m�]
¡Jv"suw-mp�akÌ ¼cAw
^�m�k�mp�¦��bG�%x�wus-mp�Ds���bG��m��As4£'^acA�¦su^ac�ku��±nc�xp ~su^ac 
a�³c�suw-mp�aku ²cAwuwlc��À�³k4ku^ax�wusn«%£'^��³�l^O�³kgsu^ac
�nm�k-c�£'��su^ £ÄcA¨rsuw-m�ª5�^< �A@§°�]
¡Jv ^�m�k'mS�Y�543cAwlcA�DsJ¨3cA^�m�·1�³x�w'�Yo�wu������su^��³kJ������su�Mmp�%��^�m�klcgsu^�mp�
��� kuslcnm��Yt¦kls-mpslcI6²cKq1�3x��acA�	su�Mmp�J���akuslcnm���xp _�����acnmpwS£'���a��x¤£����a�Awlcnm�klc�8K° � cG���DsuwlxD�Yoa��c5s§£Äx
�acA£���mpw-mpbdcAslcAwlk:slx�m�����x�o��	s: ¼x�w�su^��³kg������su�Mmp����^�m�klc�°']_^ac�k-c¬s§£Jx5��mpw-mpbdcAslcAwlk�mpwlcLG � «�su^ac·�x���o�bdcÀxp ¬�amps-mOsuw-mp�akubG��suslc�� �Yo�wu�����¿su^acÂ������su�Mmp�
��^�m�klcÂmp�a� H � «Jsu^acÂ�Yo�w-mpsu�³x�� xp �su^ac������su�Mmp����^�m�k-c�° � cdmp�³klxroaklcGm�¢ao��³�¸bdx1��cA�� ¼x�w4su^��³k4��^�m�klc����aku����wlc��¦ ²wlx�b < ��«��A@§°S{g�	mp���I«
su^acdwlx�o��a�1¾µsuwu��� su��bdc�xp _su^ac5��x����ac��Asu�³x��¹mp�a�¿su^acd��m��l©�cAs��³x�klk¬w-mpslcrmpwlcG�ax�sS�ac�c���c��<° ¥½�
�1c��Asu�³x��r�a«D£Äc:��x�bS¨����ac:su^��³kJbdxD��cA�$slxSsu^acgkuslcnm��Yt5kus-mpslc
bdxD��cA�%���	suwlx1�Yoa��c�� cnmpwu���³cAwÄslxS��cAs
m���cA�acAw-mp��bdxD��cA�Ixp �su^ac¬]
¡Jv7ku^ax�sn°
{_s�su^acrcA�a� xp gsu^ac5��mp�3cAwn«�£Äc���wlc�klcA�	s�s½£Äx¸x�su^acAw�bdxD��cA�³kn°À]_^ac 
awlkus�x��acrcKq1���Mmp���ak

^ax¤£ su^ac�ku^ax�s4�Awlcnmpslc��¦¨	tÀm5]
¡Jv�suw-mp�akÌ ¼cAw:�nmp�¦¨%c�mp����wlx�qY��b5mpslc��¸oaku�����rsu^acSwlx�o��a�1¾µsuwu���
su��bdcÂxp 4su^acÂ��x����ac��Asu�³x�� mp�a�Ãsu^ac´��m��l©�cAs5�³x�k-kdw-mpslc�° � ��su^Ãsu^��³k5bdxD��cA�µ«J£ÄcÂ��cAsdwu�³�Ãxp 
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slx�m4�Y�54<cAwlcA�	s���mpw-mpbdcAslcAwÄxp $su^ac_bdx1��cA�µ°�Ágo�w�k-��cA��mpwu�³x�k���x��aku�³kus����dm4klcAs�xp %]
¡Jv¿suw-mp�akÌ ¼cAwlk
mpwuwu��·1������m�����x�wl�Y�����rslx mdv6x��³klklx��¦��wlx1��c�klkgxp �w-mpslcLPT°
]_^ac�suw-mp�akÌ ²cAwlk:�Awlx�klk 
awlkus4md������©´xp 
en�;-Â¨��ak¤«�su^acA�¦su^acAt´�Awlx�klk4mp�ax�su^acAwg������©Âxp 
en�;-Â¨��akg£'^acAwlc�su^acA��wg��m��-©�cAslk4mpwlc��Ywlx����3c��
m�����x�wl�Y�����Oslx¸m 
_cAwu�ax�o��������J��wlx1��c�klk-,~£'��su^ÃmÀ�Ywlx����������O��wlx�¨�mp¨�������s½t���°¦|:x�slcrsu^�mpsGku���a��c
su^acg������©d�³kJo��a��cAwÌ¾µo�su������±nc��<«�su^ac�klcg�³x�klklc�k'm��Asuo�mp����t5x1���Ao�w'x���su^ac�m�����c�klkJx�w'cKq1��sJ������©Ykn°�]_^ac
suw-mp�aku ²cAwlk:oaklc�su^ac�|gcA£ h
cA�ax�·�cAwlku�³x��Oxp Ä]
¡Jv6«3��bG���³cAbdcA�	s¬su^ac���cA�MmntÀ{
¡��+bdc��l^�mp���³kub
6Þ^acA�a��c � 
 0k8K«	mp�a�G^�m�·�cgm:·�cAwut��Mmpwu��c_wlc���cA��·�cAw�£'���a��x¤£¬° � c'klcAs�su^ac -¸m�q1��b�o�b �1cA��bdcA�	s
�D��±ncdslx ����� ¨	t1slc�kn°�]_^acd��mpw-mpbdcAslcAwlk�£ÄcG·�mpwut¸mpwlc5su^acd�Y�³kusuwu��¨�o�su�³x��óxp Jsu^acdkl��±nc�kSxp _su^ac
suw-mp�aku ²cAwlk;6 G28K«<su^ac5mpwuwu��·�mp��w-mpslcdxp Äsu^acGsuw-mp�aku ²cAwlk;6 P*8K«<su^acG��m��-©�cAsS�Ywlx�����wlx�¨�mp¨�������s½t�6��*8K«
mp�a�¸su^ac�wlx�o��a�1¾µsuwu���¿su��bdc�k=6 J�� � 8gxp Äsu^acG]
¡Jv���x����ac��Asu�³x��akn°�{
����]
¡Jv ��x����ac��Asu�³x��akS���
m���mpwusu�³�Ao��Mmpw�ku��b�o��Mmpsu�³x���^�m�·�c4su^ac4k-mpbdc:wlx�o��a�1¾µsuwu����su��bdc�«amp�a�rsu^ac�m�·�cAw-mp�������d���DslcAwu·�mp�Ixp 
su^ac�slx�s-mp�~w-mpslcLJLK M+N��³k¬k-cAs:slx su^��³k¬wlx�o��a�1¾µsuwu���¿su��bdc�° � c�£'�������l^ax1x�klcGsu^ac�·�mp��oac�k¬xp Jsu^ac
�Y�54<cAwlcA�	sG��mpw-mpbdcAslcAwlk5xp 
su^acrbdxD��cA� 6Þ��mpwusu�³�Ao��Mmpwu��t�P mp�a����1 G*6 8�klx¦su^�mps�su^ac¸en�Q-À¨��ak
������©¿wlcAb5mp���akGo��a��cAwÌ¾µo�su������±nc��<° ]_^��³k��³k�su^acrb5mp���Ãm�klkuo�bG��su�³x�� £Jc�b5m���c ���¹su^��³k���mp�3cAwn°
]_^acAwlcK ¼x�wlc�«asu^acSku��bSo��Mmpslc��Â�acAs§£Äx�wu©Yk:��xG�ax�s
cA� �DoacAoac���m��l©�cAslkn«%mp�a��su^ac�wlx�o��a�1¾µsuwu���Àsu��bdc
 ¼x�w
m�]
¡Jv"��x����ac��Asu�³x��À�³k�c �Do�mp�Islx�su^ac�s§£Jxp¾µ£Jmnt´��wlx���mp�	mpsu�³x��À��cA�Mmnt�°

0ax�w~cnm��l^�kl��cA��mpwu�³x�«�£Jc'wuo��Âen��ku��b�o��Mmpsu�³x��ak~xp �en������klc���x��a��k�cnm��-^rmp�a��£Jc
m�·�cAw-mp��c
su^ac
��x1cKª5�A�³cA�	s_xp I·�mpwu�Mmpsu�³x��rxp  JLK MON6x¤·�cAwÄsu^acAb´°�]_^ac:��x�� 
���cA�a��c
���DslcAwu·�mp�³k'mpwlcg·�cAwutdkub5mp���µ«1klx
£Jc¬��x��ax�s����³x�s�su^acAb´°

������� � 	 ��
6����� Ê &
� � Æ ����� ÆÀÊ���� �����Þ� � � Æ
� c�k-cAs�su^ac wlx�o��a�1¾µsuwu���"su��bdc slx >��Âbdk¤«�su^ac ��m��l©�cAs��Ywlx�� ��wlx�¨�mp¨�������s§t¹slx���� mp�a�¹su^ac
mpwuwu��·�mp�6w-mpslc�xp ~]
¡Jv�suw-mp�aku ²cAwlk:slx¦eSsuw-mp�akÌ ¼cAw:�%cAw4klc���x��a�<° 06���³c�k
slxr¨3c¬suw-mp�akubG��suslc��¸���Om
kl��bSo��Mmpsu�³x��r^�m�·�c4mp���$su^acgk-mpbdc
ku��±nc�° � c
·�mpwut�su^��³kJku��±nc' ²wlx�b en� �4¨	t1slc�kÄslx5eV-À¨	t1slc�k_mp�a�
£Jc�wuo��Ãen�rku��bSo��Mmpsu�³x��ak¬ ²x�w�cnm��l^ 
a�³cGkl��±nc�° � cG��x�bG��o�slc�su^acG��x1cKª5�A�³cA�	sSxp J·�mpwu�Mmpsu�³x���xp 
su^ac4slx�s-mp�Tw-mpslc�����·�cA�´¨	t�ku��b�o��Mmpsu�³x��C6Þ¨Dt kVmpbG���������dsu^ac�slx�s-mp�Iw-mpslc¬x¤·�cAwR>���bdk����DslcAwu·�mp�³k�8K°
� c�mp�³klxd��x�bG��o�slc�su^acS��x1cKª5�A�³cA�	s4xp �·�mpwu�Mmpsu�³x��¦xp �su^acSslx�s-mp�Tw-mpslc�����·�cA�Â¨Dtrsu^�wlc�c�bdx1��cA�³k
 ¼x�wJsu^ac:kl^ax�s ��su^acgwlc��As-mp����o��Mmpw
bdxD��cA�µ«1su^ac:suwu�Mmp����o��Mmpw�bdx1��cA�µ«Ymp�a� x�o�w']
¡Jv¹¢ao��³�rbdx1��cA�
��wlx��3x�klc��O��� su^��³k¬��mp�3cAwn°�06����o�wlcr��ku^axn£�kSsu^acdwlc�kuo���slk¤°�]_^acd]
¡Jv ¢ao��³��bdx1��cA������·�c�k�m
��x1x1�5mp����wlx�qY��b5mpsu�³x��rxp <su^ac
·�mpwu�Mmp�a��cgxp 3su^ac�slx�s-mp��w-mpslc' ¼x�wÄmp����kl��±nc�k~xp I]
¡Jv¿suw-mp�aku ²cAwlkn°�¥½s
����·�c�kJ¨3cAsuslcAw_wlc�kuo���slk_su^�mp� su^acgsuwu�Mmp����o��Mmpw'bdx1��cA�3���r�nm�k-c:xp 6]
¡Jv¹suw-mp�akÌ ²cAwlk'xp 6kub5mp���<ku��±nc�°
]_^acÄwlcnm�klx��� ²x�w�su^�mps��³k6su^�mps6su^ac� ¼x�wubdcAw6bdxD��cA��m�����x�o��	slk6 ¼x�wTsu^ac~ ¼m�klsTw-mpslcÄ���a�Awlcnm�klc_�Yo�wu�����
su^ac�ku�³xn£+kus-mpwus¬��^�m�klc�°�¥½�¿�nm�klc�xp �]
¡Jv suw-mp�akÌ ¼cAwlkSxp ��Mmpwu��c�ku��±nc�«�su^ac5]
¡Jv ¢ao��³��bdx1��cA�
����·�c�k�ku��bG���Mmpw�wlc�kuo���slk�slxgsu^acJsuwu�Mmp����o��Mmpw�bdxD��cA��ku���a��cÄsu^acJ������su�Mmp��ku�³xn£ kus-mpwus���^�m�klcÄ¨%c���x�bdc�k
�acA����������¨��³c�°g]_^acSwlc��As-mp����o��Mmpw:bdx1��cA��wlc�kuo���slkg���Âsu^ac��³xn£Jc�kus4��xDcKª5�A�³cA�Ds4xp �·�mpwu�Mmpsu�³x��¸ku���a��c
��s'�����ax�wlc�k:mp�	t ·�mpwu�Mmpsu�³x��Âxp 6w-mpslcS�Yo�wu�����dsu^ac����  ¼cAsu��bdc¬xp �m�]
¡JvÃ¢�xn£¬°
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Simulation
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06����o�wlcS� ���~mpwu�Mmp�a��c¬xp �JLK M+NÄ·�cAwlkuoak 
a�³c�ku��±nc

��������� 	 ��
6����� Ê & ���p��� � � �J�p�Y� ÆÂÊ���� ��� �Þ� � � Æ
� cg��x��aku�³��cAw~su^ac
��bG��m��AsJxp <su^ac:mpwuwu��·�mp�%w-mpslc
xp I]
¡Jvósuw-mp�akÌ ¼cAwlkR6²x�wÄc �Do���·�mp�³cA�	su��tdsu^ac
�³x�m��
xp �su^ac��acAs½£Äx�wu© 8�x��Âsu^ac�m����Ao�w-m��At´xp �su^ac¬bdx1��cA�µ° � c¬k-cAs�su^ac¬wlx�o��a�1¾µsuwu���¦su��bdc�slx�>��Gbdk
mp�a�Àsu^ac���m��l©�cAs4�³x�klk:w-mpslc�slx ���r° � c�·�mpwutÂsu^ac�ku��±nc�k4xp �¢�x¤£�kg ²x�w4cnm��l^Oku��b�o��Mmpsu�³x��Owuo��I°
� ^acA��m 
a�³c'�³k�slx�¨3c'��cA�acAw-mpslc��<«1£Äc
���³�l©Gw-mp�a��x�bG��t5m4wlcnmp�$�	o�b�¨%cAwJ¨%cAs½£Äc�cA�¸e
mp�a���Smp�a�
£JcS��cA�acAw-mpslcGm 
a�³cSxp Äkl��±nc¬���¦¨	t1slc�k:c �Do�mp�6slxÂen�5�%x¤£ÄcAw4su^acS���³�-©�c��¦�	o�bS¨3cAwn°4]_^��³k
�³cnm���k
slxdmn·�cAw-mp��c 
a�³c¬kl��±nc�xp ��Ye � �4¨DtDslc�k¤°
� c�·�mpwut¦su^ac5mpwuwu��·�mp��w-mpslcdxp Jsuw-mp�aku ²cAwlk4 ²wlx�b0edmp�a� �rsuw-mp�akÌ ¼cAwlk��3cAw¬klc���x��a��mp�a�O£Jc

���³x�s�su^ac'��x1cKª5�A�³cA�	sJxp $·�mpwu�Mmpsu�³x��5xp $su^ac_slx�s-mp��w-mpslc�����·�cA�G¨	t�ku��bSo��Mmpsu�³x�� mp�a��¨	t�su^ac�mp¨%x¤·�c
su^�wlc�cJbdx1��cA�³kn°6]_^acÄwlc�klo���slk�mpwlcJ���³x�suslc������^0�����o�wlc'�Y°F06��wlkusn«p£ÄcJ�ax�su�³��c_su^�mps6su^acJ��x1cKª5�A�³cA�	s
xp 3·�mpwu�Mmpsu�³x��5xp %su^ac_slx�s-mp��w-mpslc���c��Awlcnm�klc�k�£'��su^1P5ku���a��c'��s��³k����	·�cAwlklcA��t���wlx��3x�wusu�³x���mp��slx � PT°
�1c���x��a�<«%su^ac�]
¡Jv"¢ao��³�Àbdx1��cA������·�c�k4md¨3cAsuslcAw:mp����wlxnq1��b5mpsu�³x���xp �su^acSwlcnmp�6��x1cKª5�A�³cA�	s�xp 
·�mpwu�Mmpsu�³x��Osu^�mp��su^ac�suwu�Mmp����o��Mmpw¬bdx1��cA�µ°�]_^ac�wlc�kuo���slkSmps�^�����^¿mpwuwu��·�mp��w-mpslc�k¬mpwlc��ax�s¬·�cAwut
wlcA��wlc�k-cA�	s-mpsu��·�cGku���a��c�su^ac en�;-À¨��ak:������©Âkus-mpwuslk:su^acA�¸slx5¨3c���x�����c�klslc��<°�¥§�¦su^ac¬ ¼x����³xn£'�����
s½£ÄxÀkl��cA��mpwu�³x�kn«�£Äcd£'�����Ä�l^ax1x�klc�mp� mpwuwu��·�mp��w-mpslc�c �	o�mp��slxÀ� suw-mp�akÌ ¼cAwlk¬�3cAwSklc���x��a�<«6ku���a��c
£'��su^¹su^��³k�·�mp��oac� ²x�w;PT«�su^acr��wlx�¨�mp¨�������s§t¹su^�mps�su^ac slx�s-mp�Jw-mpslcrwlcnm��-^ac�k´en�%-Â¨��ak��³k�·�cAwut
klb5mp���µ°
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Simulation
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06����o�wlcS� ���~mpwu�Mmp�a��cSxp FJLK MON~·�cAwlkuoak
mpwuwu��·�mp�Iw-mpslc�xp �suw-mp�akÌ ¼cAwlk

��������� 	 ��
6����� Ê & 
6����� Æ ��� Ê �n�G�p�Y� ÆÀÊ � � ��� �Þ� � � Æ
¥½�ºsu^��³k´klc��Asu�³x��I«:£JcO·�mpwut su^ac¸��m��l©�cAsÀ�³x�klk w-mpslc�° { �l^�mp����cO���ºsu^ac���m��l©�cAsÂ�³x�k-k w-mpslc
��bG��m��Aslk5su^ac´�Yo�w-mpsu�³x��ak5xp �suw-mp�akÌ ¼cAwlkn«_mp�a� ^acA�a��c�su^ac�·�mpwu�Mmp�a��c´xp �su^ac slx�s-mp�
w-mpslc�° � c
��x��akl�³��cAw 
a·�c�·�mp��oac�k� ²x�w�su^ac���m��-©�cAsS�³x�klk4w-mpslc �de��r«6�Y° ���r« ���r« D1° ���r«6mp�a�Ãen���r°G{:k����
su^ac���wlcA·1�³x�oak¬klc��Asu�³x��I«Isu^acGku��±nc�xp 'mr]
¡Jv»suw-mp�aku ²cAw4�³k���cA�acAw-mpslc��Ow-mp�a��x�bG��t¦¨3cAs§£Äc�cA�7en�
�4¨DtDslc�k�mp�a�¹e -Â¨DtDslc�kg ¼x�wgcnm��l^Oku��b�o��Mmpsu�³x��Owuo��I°4]_^acSwlx�o��a�1¾µsuwu���Osu��bdc��³k4klcAsgslxS>��5bdk
mp�a�ósu^acrsuw-mp�akÌ ¼cAwlk ��mpwuwu��·�mp�_w-mpslc slxO�Âsuw-mp�akÌ ²cAwlk��3cAwGklc���x��a�<° 06����o�wlc �¸ku^axn£�kG^ax¤£ su^ac
��x1cKª5�A�³cA�	s�xp I·�mpwu�Mmpsu�³x���xp Tsu^ac:slx�s-mp�3w-mpslc
·�mpwu�³c�kJ£'��su^rsu^ac:��m��-©�cAsJ�³x�k-kÄw-mpslc�mp�a��^axn£º£JcA���
x�o�wSbdxD��cA�³kSmp����wlxnq1��b5mpslc5su^��³kS��x1cKª5�A�³cA�	sn°�]_^acG���a�Awlcnm�klcG������m��-©�cAsS�³x�klk¬w-mpslcdkusuwlcAsl�l^ac�k
su^ac�]
¡Jv"suw-mp�akÌ ¼cAwlkn«�mp�a� ^acA�a��c�«���c��Awlcnm�k-c�k'su^ac¬��x1cKª5�A�³cA�	sgxp �·�mpwu�Mmpsu�³x��Âxp 6su^ac4slx�s-mp�Tw-mpslc
£'^��³�-^ ¨%c���x�bdc�k_kubdx1x�su^acAw_mp�a�rkubdx1x�su^acAwn°�]_^��³k_kubdxDx�su^��ac�k-kJxp Isu^acgslx�s-mp�%w-mpslc:��x��Dsu���	oac�k
o��Dsu���6mG��cAwus-mp���Â�%x����Ds
£'^acAwlc¬su^ac¬���a�Awlcnm�klc����´�³x�klk
w-mpslc¬��x1c�k'�ax�s�^�m�·�c�mp�´��bG��m��Asgx��Âsu^ac
��x1cKª5�A�³cA�	sGxp �·�mpwu�Mmpsu�³x��I°À]_^ac�wlc�kuo���slk�����·�cA�ó¨	t�su^ac�su^�wlc�c5bdx1��cA�³k����³x�suslc�� 
a��o�wlcr�¦��x
�ax�s¬m�����x�o��Ds� ²x�w�kuoa�-^�kus-mp¨�������±¤mpsu�³x���xp Äsu^acG��x1cKª5�A�³cA�	s¬xp J·�mpwu�Mmpsu�³x��I«�mp�a�O��x��	su���	oacdsu^acA��w
��c��Awlcnm�k-c���wlx��%x�wusu�³x���mp����t slxGsu^ac¬��m��l©�cAs��³x�klk�w-mpslc�°
]_^ac´kus-mp¨�������±¤mpsu�³x���xp 4su^acÂku��bSo��Mmpslc�� ��xDcKª5�A�³cA�Dsrxp 4·�mpwu�Mmpsu�³x�� mps5^�����^"�³x�klkdw-mpslc�k5�³k

�nmpoak-c�� ¨	tÃ]_��bdc�x�o�slkn«_£'^��³�-^"¨3c���x�bdc� ²wlc �	oacA�Ds5���Ãsu^��³k5wlcA���³x�� <�en�A@§° ]_��bdc�x�o�slk5wlc�klo���s
���"su^acÂ]
¡Jv�¢�xn£ kl£'��sl�l^������ó¨%cAs½£Äc�cA�7kl���³cA�	s5��^�m�k-c�k�mp�a�Ãsuw-mp�aklbG�³klku�³x��"��^�m�k-c�kn°7}�·�cA�
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3 transfers per second, variable transfer size
Simulation
TCP model
Triangular model
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06����o�wlc�� � �~mpwu�Mmp�a��c�xp FJLK MON�·�cAwlkuoak
��m��l©�cAs��³x�klk�w-mpslc

su^ax�o���^�su^ac��Yo�w-mpsu�³x���xp 3su^ac'suw-mp�akÌ ¼cAw�¨3c���x�bdc�k��³x�����cAwn«Dsu^ac'¨�o�wlkusu���ac�klkÄxp %su^ac'¢�xn£7�nmpoak-c��
¨DtO]_��bdc�x�o�slkSt1�³cA�³��k¬slxÂsu^acGb5mp���	s-mp���������Oxp 'su^acd��x1cKª5�A�³cA�	s�xp _·�mpwu�Mmpsu�³x��ómps�m���x��akus-mp�	s
·�mp��oac�° Ágo�wd¢ao��³� bdxD��cA�g��xDc�kG�ax�s m�����x�o��	s5 ²x�wd]_��bdc�x�o�slk%6Þ��s�m�klkuo�bdc�kdsu^�mps5su^ac ¢�x¤£
��x��Dsu���	oax�oaku��tÂsuw-mp�akubG��slk:��m��l©�cAslk:�Yo�wu��������slk
���  ²cAsu��bdc�8K°�F:cA�a��c�«a��sg�³k��ax�s4mp¨��³cSslx��nmp��suo�wlc
su^��³k_���Mmpslcnmpo�xp 6su^ac:��x1cKª5�A�³cA�	sgxp T·�mpwu�Mmpsu�³x��I°~¥§� �1c��Asu�³x�� �Y«Y£Äc:£'�����3��wlc�klcA�	s
m�bdcAsu^ax1� slx
m�����x�o��Ds� ¼x�w�]_��bdc�x�o�slk����Âx�o�w_¢ao��³�´bdxD��cA�< ¼x�w�]
¡Jv ¢�x¤£�kn°

������� � 	 ��
6����� Ê & � Ê 	 � Ë È �n����
¹��� � ÆÂÊ ��� �����P� � � Æ
�~mpwut1�����Âsu^acdwlx�o��a�1¾µsuwu��� su��bdcrmp�³klx�^�m�k�mp�¿��bG��m��As�x��¿su^ac5]
¡Jv w-mpslc�° ]_^acG�³x�����cAw�su^ac
wlx�o��a�1¾µsuwu���¸su��bdc�«%su^ac��³x�����cAwgsu^ac��Yo�w-mpsu�³x��Oxp �su^acSsuw-mp�akÌ ¼cAwn° � c�kusuoa�Yt´^acAwlc�su^ac���bG��m��As
xp 6su^ac�wlx�o��a�1¾µsuwu���´su��bdc¬x���su^ac���x1cKª5�A�³cA�	s:xp 6·�mpwu�Mmpsu�³x��´xp �JLK M+NÄmp�a�´x���su^ac�cKª5�A�³cA�a�At�xp 
x�o�w'bdx1��cA�³kn° � c4klcAs'su^ac:��m��l©�cAs
�³x�klk_w-mpslc4slxd���+mp�a� su^ac¬mpwuwu��·�mp�<w-mpslc�xp �]
¡Jv suw-mp�akÌ ¼cAwlk
slx ��suw-mp�akÌ ¼cAwlkg�3cAw4klc���x��a�<°¬]_^ac�ku��±nc�xp Jmdsuw-mp�aku ²cAw4�³k:��cA�acAw-mpslc��¸w-mp�a��x�bG��tÂ¨3cAs§£Jc�cA�Ãen�
�4¨DtDslc�k:mp�a�Oe -À¨	t1slc�k
m�k�cKqY���Mmp���ac��Âmp¨%x¤·�c�°
� c����a�Awlcnm�klcgsu^ac
wlx�o��a�1¾µsuwu��� su��bdc^6Þslx���cAsu^acAwÄ£'��su^rsu^ac:k-mpbG�������������DslcAwu·�mp�3xp Isu^acgslx�s-mp�

w-mpslc�8: Þwlx�b)�	�´bdk�slxÂ�����´bdkn°5{g���~��x����ac��Asu�³x��ak�����su^acdk-mpbdcdkl��bSo��Mmpsu�³x��ówuo���^�m�·�c5su^ac
kVmpbdc´wlx�o��a�1¾µsuwu��� su��bdc�° � c´���³x�srsu^acÂ��x1cKª5�A�³cA�	s xp ¬·�mpwu�Mmpsu�³x�� xp ¬su^ac´slx�s-mp�:w-mpslcÀm�k m
 ²o��a�Asu�³x�� xp gsu^acrwlx�o��a�1¾µsuwu��� su��bdc�° � c 
a�a�ósu^acrwlc�kuo���slk���� 06����o�wlc �Y°¿]_^acr]
¡Jv ¢ao��³�
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06����o�wlc � ���~mpwu�Mmp�a��cSxp FJLK MON~·�cAwlkuoak'wlx�o��a�1¾µsuwu���Àsu��bdc

bdx1��cA������·�c�krm¦��xDx1�"mp����wlx�qY��b5mpsu�³x���xp :su^ac�wlcnmp�g��xDcKª5�A�³cA�Dsrxp 4·�mpwu�Mmpsu�³x�� xn·�cAw�mp���
su^ac
·�mp��oac�k4xp Äwlx�o��a�1¾µsuwu���Osu��bdc�£Äcdmpwlc���x��aku�³��cAwu�����a° � cGmp�³klxr�ax�su�³��c�su^�mps�su^ac���x1cKª5�A�³cA�	s¬xp 
·�mpwu�Mmpsu�³x��Àxp �su^acSslx�s-mp�Tw-mpslc���c��Awlcnm�klc�k
£'��su^¦su^ac¬wlx�o��a�1¾µsuwu���¦su��bdcSkl���a��c¬su^acS�Yo�w-mpsu�³x��ak4xp 
¢�x¤£�k�¨3c���x�bdc��³x�����cAwn°

� � ,0

�u#$���%,�
_#%*����+�)�6#
	S���.���
�����������-*V, � � �"! ����� �

� cd��wlc�klcA�	sGmp� mp��slcAwu��mpsu��·�c�bdcAsu^axD�� ²x�w¬bdx1��cA�������À]
¡Jv�¢�x¤£�kn° ]_^acd��wlcA·1�³x�oak¬bdcAsu^ax1�
x�����t¿oaklc�k�kls-mpsu�³kusu�³��k�x�� ¢�x¤£Üku��±nc�kGmp�a��¢�x¤£ �Yo�w-mpsu�³x��ak�slxÀbdx1��cA�Jsu^acrku^ax�s��Awlcnmpslc��ó¨	t
]
¡Jv6°T]�x´bdx1��cA��su^acdku�³x¤£ kus-mpwusS��^�m�klc�«I��s¬£_m�kS�ac���c�k-k-mpwutÀslx´���	suwlx1�Yoa��c5s½£ÄxÀm����Y��su�³x���mp�
��mpw-mpbdcAslcAwlk_su^�mps'mpwlcgsu^ac
·�x���o�bdc4xp ��amps-mSsuw-mp�akubG��suslc��ro��	su���3su^ac�
awlkusÄ�³x�k-kn«1mp�a��su^acgsu��bdc
s-mp©�cA�Oo��Dsu����su^ac�
awlkus4�³x�klkn° � ��su^¸su^ac���wlc�klcA�Ds�bdcAsu^axD�<«<£JcGx�����tÂoaklc�su^�wlc�c���mpw-mpbdcAslcAwlk �
su^ac:ku��±ncgxp Isu^acg]
¡Jvósuw-mp�akÌ ¼cAw G'«	su^ac
��m��l©�cAs_�³x�klkÄ��wlx�¨�mp¨�������s§t ��«1mp�a��su^ac:mn·�cAw-mp��c:wlx�o��a�1¾
suwu���ósu��bdcSJ�� ��°%G»��x�wuwlc�ku�3x��a��k�slxÀsu^ac5·�x���o�bdc xp 
�amps-mÀ����·�cA�¹¨	t�su^ac mp�������³�nmpsu�³x�� slx
su^acO]
¡Jv ��x����ac��Asu�³x��»slxósuw-mp�akubG��sX6Þ�ax�s����a�A��oa�Y����� wlcAsuw-mp�akubG�³klkl�³x��akO8K° ]_^ac�klc�mpwlc¦su^ac
su^�wlc�c ��mpw-mpbdcAslcAwlkd£'�³��cA��t oaklc��ó��� su^acr����slcAw-mpsuo�wlc�slx¦bdx1��cA��]
¡Jv suw-mp�akÌ ¼cAwlk'6²c�° �a°�« < �A@ 8K°
]_^ac�m��Y·�mp�	s-mp��c xp �su^��³kÂklc���x��a�ºbdcAsu^ax1�º�³k su^�mps´��sÂmp���³xn£�kÀslxÃm�����x�o��	sÂ ²x�w´]_��bdc�x�o�slk
��� ]
¡Jv suw-mp�aku ²cAwlkn°¿]_^acAwlc �³k��ax¸£_m�tóslx¦bdxD��cA�']_��bdc�x�o�slkG£'��su^ax�o�sGsu^acr©1�axn£'�³c��Y��c´xp 
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��m��-©�cAs5�³x�klk5��wlx�¨�mp¨�������s§t�°�{g�ax�su^acAwrm��Y·�mp�	s-mp��c´�³k5su^�mpsd£ÄcÀx�����t¹�ac�c�� slx�bdcnm�kuo�wlc´s§£Äx
��mpw-mpbdcAslcAwlkS6��ómp�a�:J�� � 8g���akuslcnm�� xp Jsu^�wlc�cQ6 G � « H � mp�a� H�8K° F:xn£JcA·�cAwn«�m�kScKqY���Mmp���ac��
���Àsu^acS���DsuwlxD�Yoa�Asu�³x��I«%su^��³k4klc���x��a�ÂbdcAsu^axD�À^�m�k
su^ac���wlx�¨��³cAb xp �bdcnm�kuo�wu����� �Omp�a�QJ�� ��«
£'^��³�-^�mpwlc¸bdx�wlcO�Y� ª5�Ao���s´slx¹bdcnm�kuo�wlc�su^�mp�ºsu^ac�ku��±nc�k�xp S¢�x¤£�kÀmp�a��su^acA��wÂ�Yo�w-mpsu�³x��ak¤°
� c���wlc�klcA�Ds�su^��³k�klc���x��a� bdcAsu^ax1�¿ ¼x�w���x�bG���³cAslcA�ac�klk�xp 
su^ac�klsuoa�Yt�°¦¥½sS£'�����'klcAwu·�c m�k�mp�
���DsuwlxD�Yoa�Asu�³x��Âslx�su^ac:�acKqYs�klc��Asu�³x��I«Y£'^acAwlc:£Äc4���DsuwlxD�Yoa��c�su^ac4c�4<c��As�xp �]_��bdc�x�o�slk'���DslxGx�o�w
¢ao��³�´bdxD��cA�µ°

����� 
 )+� ����&+��@
¡Jx��akl�³��cAw:md]
¡Jv7suw-mp�akÌ ¼cAwgxp �ku��±nc$G 
 ��° � ��su^ax�o�s
�³x�klkgxp ���cA�acAw-mp����s½t�«%£ÄcSklo����%x�klc¬su^�mps
�d�³k�bdcnm�kuo�wlc���������m��l©�cAslkn° �Do����%x�k-c�su^�mps¬su^acG��m��l©�cAslk�xp _su^acGsuw-mp�akÌ ¼cAw�mpwlcG�Ywlx����%c��¿���
su^ac��acAs½£Äx�wu©¦£'��su^Om���wlx�¨�mp¨�������s½t �¿mp�a�¦su^�mps4su^ac�wlx�o��a�1¾µsuwu���Osu��bdc�xp Jsu^ac���x����ac��Asu�³x��O�³k
J�� ��° � ��cA�ax�slc�k�su^ac�-¦m�qY��bSo�b �1cA��bdcA�	s �D��±nc�° � c5£'�����J��cA·�cA�³x�� m�bdx1��cA�~���akl����wlc��
 ²wlx�bÜsu^ax�klc���� < ��@�mp�a� <Ù�A@Islxd�l^�mpw-m��AslcAwu��±ncSsu^ac¬ku^ax�s��Awlcnmpslc��Â¨	trsu^ac¬]
¡JvÃsuw-mp�akÌ ¼cAwn°
� cg£'�����<x�����tG ¼x1�AoakJx�� su^ac:��x�bG��o�s-mpsu�³x��Âxp Tsu^ac:·�mpwu�Mmp�a��c:xp  JLK M+N-°�]_^��³k_wlc �Do���wlc�kJsu^ac

��x�bG��o�s-mpsu�³x��¦xp 6su^ac� ²x����³x¤£'�����5cKq1�3c��As-mpsu�³x��´ ¼x�w'su^ac�]
¡Jv7suw-mp�akÌ ²cAw

� ����� � � �
Z W � K���N���� � 4 6Ìen��8

£'��su^1H su^ac
�Yo�w-mpsu�³x�� xp Isu^ac�suw-mp�akÌ ¼cAwn°�]_^acgklo�¨akl�Awu����s � ���4bdcnmp�akÄsu^�mps~£Äc4mpwlc
��x��a�Y��su�³x��Y¾
������x��¸su^ac� ¼m��As4su^�mps�su^ac�suw-mp�akÌ ¼cAw4^�m�k¬m�kl��±nc��	«<m��³x�klk4��wlx�¨�mp¨�������s§t �¿mp�a�Om5wlx�o��a�1¾µsuwu���
su��bdcLJ�� ��°�¡Ä�³cnmpwu��t�«<su^��³kScKq1�3c��As-mpsu�³x��O£'������¨%cGm� ²o��a�Asu�³x���xp ��T« J�� � mp�a� ��° � cGkuo�b
su^acA�Gx¤·�cAw~mp���1su^acJsuw-mp�akÌ ¼cAwlk�mp�a��£Äc_bSo���su������t�¨	tLP�slx 
a�a��su^acÄ·�mpwu�Mmp�a��c_xp BJLK MONIm�����x�wl�Y�����
slx'6Ìe�8K°
]_^ac5�³��cnmÂ�³k�kl��bG���³c�°I06��wlkusn«6£Äc����	slcA��w-mpslc�W � K�� N4���¿su^acrku�³xn£ kus-mpwusS��^�m�k-c�«�mp�a�¿£Jc

��x�bG��o�slcdsu^acdm�·�cAw-mp��cG·�mp��oacGxp  G � °�]_^��³k�����·�c�k¬oak4su^ac��	o�bS¨3cAwSxp J��m��l©�cAslk¬slx suw-mp�aklbG��s���¸su^acGkuslcnm��Yt¸kus-mpslc�xp _su^ac���x����ac��Asu�³x�� £'^��³�l^�c �Do�mp�³k�� Y � ����� 1?G � 6§°�]_^acA�I«I£Jc�oaklc�su^acbdx1��cA�< ¼x�w
su^ac¬klslcnm��Yt´kus-mpslc���^�m�klc�xp �]
¡Jv7���:<Ù��@�slxd��x�bG��o�slcSsu^acS���	slcA��w-mp��xp  W � K�� NJ���
su^ac�klslcnm��Yt kls-mpslc�°�]_^ac¬��x�bG��o�s-mpsu�³x��Â�³k���x��ac¬���´su^ac4 ¼x����³xn£'�����ds½£Äx5k-c��Asu�³x��akn°

	 � � � � 
 Ê � 
 	T�n�Y��� Ê�� &½Ê �5� � Æ � � ÊDÉ �n�n���¤� 
 � ��� Æ
� cS^�m�·�c�slx5�Y�³kusu������o��³kl^À¨3cAs§£Jc�cA�¦s½£Äxr�nm�klc�kn°']_^ac 
awlkusg�nm�k-c¬�³kg£'^acA�Â�ax���m��l©�cAslk4xp �su^ac
]
¡Jv�suw-mp�akÌ ¼cAw�mpwlc��³x�kusn°Ã]_^acÀklc���x��a�Ã�nm�klc �³k5£'^acA�7mpsd�³cnm�kusdx��ac´��m��l©�cAs xp :su^ac´]
¡Jv
suw-mp�aku ²cAw¬�³kS�³x�kusn°rzIcAs �	�Ä��cA�ax�slcdsu^ac5��wlx�¨�mp¨�������s§t�su^�mps�mps��³cnm�kusSx��ac5��m��l©�cAsS�³kS�³x�kusn° � c
^�mn·�c�«

�	� 
 ?VY�K ?VY � N � � 6Ìen��8

ß�ß çkjml�l�n�n



��� �����R	���	�)�	�¯�� ��� � _�# ��	�­��R���	� #¼®�¯

� ^acA�G�ax4��m��l©�cAslkJmpwlc_�³x�kusn«	mp����su^ac �'��m��l©�cAslk~xp %su^ac_suw-mp�akÌ ¼cAw~mpwlc_suw-mp�akubG��suslc��G���Gsu^ac'ku�³x¤£
kls-mpwusÄ��^�m�klc^6Þ£Äc4mpwlc:£Äx�wu©1������o��a��cAwÄsu^ac4m�klkuo�bG��su�³x�� su^�mpsJsu^ac
wlc���cA��·�cAw_£'���a��xn£º�³kJklcAsJslx
m�·�cAwutÀ�Mmpwu��c�·�mp��oac�8K° �:ku����� su^ac�cKq1��wlc�k-ku�³x��Oxp Jh�]'] ��� 6Ìen��8K«I£Äc��nmp�O��cAs4su^acS ¼x����³xn£'�����
·�mp��oac: ¼x�w'su^ac¬�Yo�w-mpsu�³x��Àxp �su^ac4suw-mp�akÌ ¼cAwn«

H�
 �+J�� � ��� F � ���
� H �

]_^acScKq1�3c��As-mpsu�³x��´���:6Ìen��8J£'�����I¨3c�c �Do�mp�<slx

� ����� � � �Z W ��K�� N���� �axG�³x�klk8� 
�� � ��K�� �G0 � N0 �OJ�� � �
¡Jx��akl�³��cAw
�axn£ su^ac¬�nm�klcS£'^acA�¦mpsg�³cnm�kus
x��ac¬��m��-©�cAsg�³k
�³x�kusn°_¥§�Âsu^��³kg�nm�klc�« G � ��m��l©�cAslk4mpwlcsuw-mp�aklbG��suslc��¸���¦su^acGkl�³xn£ kus-mpwus4��^�m�klc�£'��su^XG � � �	° � c��nmp� 
a�a�¸su^acGmn·�cAw-mp��cG·�mp��oac�xp 
G � oaku������su^ac¬��m��-©�cAsg�³x�klk
��wlx�¨�mp¨�������s§t�°R9:cA�ax�slc�su^��³k4m�·�cAw-mp��c�¨	t G � 
 � ����� 1 G � �³x�klk 6µ°'¥½s�³k
c �	o�mp�<slx

G � 
 �
�	� �G0 K ?VY � N��

�	� � � � ��� � K ?VY � N ����� �
�	�


 ?
� Y ��K ?VY � N �?VY K ?RY � N �

6ÌeA� 8

� ��su^»m bdx�wlc¦��x�bG���³cKqº��x�bG��o�s-mpsu�³x��I«:£ÄcO�nmp�»mp�³klx 
a�a��su^ac¸klc���x��a� bdx�bdcA�	sÂxp �su^ac
�Do�bS¨3cAwSxp _��m��l©�cAslk¬suw-mp�aklbG��suslc��O���Osu^acGku�³xn£ kls-mpwus���^�m�klc�«I����·�cA�Osu^�mps¬su^acAwlc��³k�mps��³cnm�kus
x��ac��³x�klk4���¸su^ac�suw-mp�akÌ ¼cAwn°f94cA�ax�slc�su^��³k�klc���x��a�¦bdx�bdcA�	sS¨	t G �� 
#� ����� 
 G �� �³x�k-k��p°�Ág�ac�nmp�ÂoaklcLK G � N � m�kgmp�Âmp����wlx�qY��b5mpsu�³x��I«�¨�o�s�£Jc�£'�����<oaklc�su^ac�cKqam��As�·�mp��oac�«

G �� 
 0
� � Y ?

�
Y K ?VY � N � K � � � �G0��kN

� K ? Y K ?VY � N � N
� 6Ìe ��8

{g�	mp���I«�£Jc¬oaklc¬} �	o�mpsu�³x�� 6Ìen��8_slx 
a�a�'H � «�su^acS�Yo�w-mpsu�³x��¦xp �su^ac�������su�Mmp��ku�³x¤£ kus-mpwus���^�m�k-c���¦�nm�klc�xp ��³x�klklc�kn«%m�k:mG Þo��a�Asu�³x��¸xp 2J�� � mp�a�Âsu^acSbdx�bdcA�	slk�xp /G � °�]_^ac�cKqY�3c��As-mpsu�³x��¦xp su^ac4���DslcA��w-mp��xp �W � K���N~���´su^ac�ku�³x¤£ kus-mpwus���^�m�klc4�³k
c �	o�mp�Islx�«

� ����� � � ���Z
W ��K�� N���� �³x�klk � 
�� � G �� �G0 � G �0 �OJ�� � �

� cgkusu�����a^�mn·�c
slx���x�bG��o�slc
su^acgcKq1�3c��As-mpsu�³x���xp Isu^ac
���	slcA��w-mp�3xp  W � K�� N6���5su^ac
klslcnm��Ytdkus-mpslc
�����nm�klc:xp ��³x�k-klc�kn°F94cA�ax�slc4¨	t W � su^ac4klc���x��a�rbdx�bdcA�Ds
xp Tsu^ac:suw-mp�akubG�³klku�³x�� w-mpslc4xp 6]
¡Jv
����su^acSkuslcnm��Ytrkls-mpslc�°�]_^acA�I«�£Äc¬£'wu��slc

� ����� � ����
�
W � K���N���� �³x�klk8� 
�� � K H Y H � N W � �
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H Y H � �³k�su^acSmn·�cAw-mp��cSsu��bdc¬wlc �	o���wlc��ÂslxGsuw-mp�akubG��s��VY G � ��m��l©�cAslkg���´su^ac¬klslcnm��Yt kls-mpslc�°zTcAs W ��cA�ax�slcSsu^ac¬m�·�cAw-mp��cSxp �su^ac�suw-mp�akubG�³k-ku�³x��´w-mpslc¬xp �]
¡JvÃ����su^ac¬klslcnm��Ytrkus-mpslc�«asu^acA�
H Y H � 
 K�� Y G � N8. Wó° � cÂ��x�bS¨����acÀsu^acÂ�Y�54<cAwlcA�	srcKq1�3c��As-mpsu�³x��ak mp¨%x¤·�c´slx���cAs5su^ac ¼x����³xn£'�����7cKq1��wlc�klkl�³x��7 ¼x�w�su^ac¸cKq1�3c��As-mpsu�³x�� xp �su^ac¸���	slcA��w-mp�Sxp ^W � K MONdsu^�wlx�o���^�mp���4su^ac
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mp�a� �Y°G}~m��l^ 
a��o�wlcd��x��	s-mp���akSsu^acGwlc�kuo���slk4 ²wlx�b ku��b�o��Mmpsu�³x��I«Tsu^acGwlc�klo���slk4 Þwlx�b)x�o�w¬¢ao��³�
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 µm��As
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�acAs½£Äx�wu©3«�x�su^acAwu£'�³klcÄsu^acÄ��x�bG��o�s-mpsu�³x��Gxp ��S£'�����1¨3c~�Y� ª5�Ao���s� ²x�w�su^ac~wlcnm�klx��ak�£ÄcÄbdcA�	su�³x��ac��
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¢�x¤£�k�bdx�����slx�wlc��Â����su^ac�¨�m��l©1¨%x��ac�°
]Tx�·�mp���³�ampslc�x�o�w:��x�wuwlc��Aslc��Â¢ao��³�´bdx1��cA�µ«�£Jc���x��akl�³��cAwgsu^acSsu^���wl�Âku��b�o��Mmpsu�³x��¸k-��cA��mpwu�³x

��� �1c��Asu�³x��¸�a°Ù��£'^acAwlc�£Jc��l^�mp����c�su^ac���m��l©�cAs��³x�klk:w-mpslc�° � c���x�bG��mpwlc�su^ac���x1cKª5�A�³cA�	s¬xp 
·�mpwu�Mmpsu�³x��¦����·�cA�Â¨	t´x�o�w
¢ao��³�Âbdx1��cA�Tslx5su^�mpsg����·�cA�À¨	t�su^acS��wlc�klcA�	s4��x�wuwlc��Aslc��¦·�cAwlku�³x��Àxp 
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06����o�wlcden� ���~mpwu�Mmp�a��cSxp �JLK MON�·�cAwlkuoak'��m��l©�cAsg�³x�klk'w-mpslc

su^��³k�bdx1��cA�µ°�]_^ac_wlc�kuo���slk�mpwlc_���³x�suslc������=06����o�wlc�en�Y°�¡Ä�³cnmpwu��t�«�su^ac'��x�wuwlc��Asu�³x��d£Äc_���DsuwlxD�Yoa��c
��bG��wlx¤·�c�k�su^ac:�3cAwÌ ²x�wub5mp�a��c¬xp 6su^ac:bdxD��cA�<���´�nm�klc4xp 6^�����^��³x�klk_w-mpslc�kn°�¥½� �nm�k-c�xp ��³xn£º�³x�k-k
w-mpslc�k¤«Ysu^ac¬x�wu��������mp�6mp�a� su^ac¬��x�wuwlc��Aslc��Â·�cAwlku�³x��ak'����·�c¬kl��bG���Mmpw��%cAwÌ ¼x�wub5mp�a��c�kn°

� �"�
,�(6� �S�%*l�
,

� c¬��wlx��%x�klc�� ���Âsu^��³k'��mp�%cAw:m�bdxD��cA�3 ¼x�w�su^ac�suw-m�ª5�Sx��Àmp�´¥½v"¨�m��l©1¨%x��ac¬�acAs§£Äx�wu©3°J]_^��³k
bdx1��cA��wlcA��wlc�klcA�Dslk´su^ac¸suw-m�ª5�¿m�k�su^ac�mp����wlcA�	mpslc xp �]
¡Jv ¢�xn£�kn°Ü]_^acO¨�m��-©D¨3x��acO������©
�³kGklo����%x�klc��¹slx¸¨3cr�ax��Y¾§��x�����c�kuslc��<«_£'^��³�l^"�³k�su^ac��nm�klc ��� bdx�kusGsu�³cAw´e�¥��1v�kG¨�m��l©1¨3x��ac
�acAs½£Äx�wu©Ykn° �gku�����¦kus-mpsu�³kusu�³��k�x��¿su^acrku��±nc�k�mp�a� �Yo�w-mpsu�³x��ak�xp 
]
¡Jv�¢�xn£�kn«�£Jc���x�bG��o�slc��
cKqY��wlc�klku�³x��akgxp 6su^acSbdx�bdcA�	slk:xp �su^ac�slx�s-mp�T������© w-mpslc�su^�mpsgwlc�kuo���slk' ²wlx�b su^ac¬b�o���su�����³cKq1�����
xp �mp���I]
¡Jv"¢�xn£�k
x���su^��³k�������©%°
Ágo�wSb5mp��� 
a�a�Y������kS��� su^��³kS��mp�3cAw�mpwlcr�A�³x�klcK¾¼ ¼x�wubîcKqY��wlc�klku�³x��akS ²x�w�su^acdbdx�bdcA�	slk�xp 

su^acgmp����wlcA�	mpslc�xp I]
¡Jv�suw-m�ª5�f6¼mn·�cAw-mp��c�«	·�mpwu�Mmp�a��c�8�oaku�����¬x�����t�su^ac�yux����	s~bdx�bdcA�	slkJxp $¢�x¤£
kl��±nc�k_mp�a��¢�x¤£»�Yo�w-mpsu�³x��akn°�¥½�r��x��Dsuw-m�kus'slx�x�su^acAw'bdxD��cA�������5mp����wlx�m��-^ac�k'��� su^acg����slcAw-mpsuo�wlc�«
x�o�w�cKqY��wlc�klku�³x��ak�mpwlcJ���a��cA�3cA�a��cA�	s~xp %wlx�o��a�1¾µsuwu���dsu��bdc�k�mp�a���³x�klk6w-mpslc�kn«�£'^��³�-^5mpwlcJ�Y� ª5�Ao���s
slx4bdcnm�klo�wlc'���Gsu^ac'��x�wlc�xp 3su^ac_�acAs§£Äx�wu©3°~Ágo�w�bdx1��cA��m�����x�o��	slk~ ²x�w�su^ac'�Yt1��mpbG�³��k~xp 3]
¡Jv�«
mp�a�S�³kT·�mp���³�� ¼x�wTsu^acÄ�Y�543cAwlcA�Ds�©1���a��k6xp ��Y�³klsuwu��¨�o�su�³x��ak6xp asu��bdc�k�¨3cAs§£Äc�cA����m��-©�cAs��³x�klk6cA·�cA�	slk¤°
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¥½s6mp�³k-x:m�����x�o��Dslk6 ²x�w�]_��bdc�x�o�slkn«�£'^��³�l^� ²wlc �DoacA�	su��tSx1���Ao�w�mps6^�����^��³x�klk�w-mpslc�kn° 
'm�klc���x���x�o�w
mp��mp��tYku�³kn«�£Äc_��wlxn·1�³��c
m4ku��bG���³c�bdxD��cA�Y ¼x�w�su^ac'ku^ax�s�xp <]
¡Jv�su^�mps��nmp�d¨3cJoaklc���slx�ku��bSo��Mmpslc
mp�a�¦��cA�acAw-mpslcd]
¡Jv»suw-m�ª5�Gx��Oo��a��x�����c�kuslc��¸¨�m��l©1¨%x��ac�������©Yk=6¼mp�a�OcA·�mp��o�mpslc�su^ac���bG��m��As
xp �mG�-^�mp����c�c�° �a°~���´su^ac¬suw-m�ª5�¬��cAb5mp�a��k¤«�x�w����Àsu^ac¬�nmp��m��A��s§t´xp �su^acSm�����c�klk
�acAs§£Jx�wu©%«$x��
su^ac¬m��Asuo�mp��o�su������±¤mpsu�³x��Àxp �su^ac4������©\8K°
]_^��³k'bdxD��cA�I�nmp��¨3c:oaklc��r ¼x�w'�acAs§£Äx�wu© b5mp��mp��cAbdcA�Ds:m�k'��s_wlcA���³c�k�x�����mpw-mpbdcAslcAwlk
su^�mps

mpwlc�ku��bG���³c�slx ��x�bG��o�slcdx��Y¾µ�����ac�«I��mpbdcA��t]G�mp�a�]H¦«3su^ac�·�x���o�bdcdmp�a�¸su^acG�Yo�w-mpsu�³x���6ÞwlcK¾
kl�%c��Asu��·�cA��t 8�xp Icnm��l^r]
¡Jv�¢�x¤£"su^�mpsÄ��x�bG�3x�klc'su^ac�������©Gsuw-m�ª5��° �~mpwu�³x�oakÄwlx�o�slcAwÄcAb�¨%c�����c��
slx1x��³k:�nmp�¦�Ao�wuwlcA�Dsu��tÀ��x�bG��o�slc�su^ac�klc���mpw-mpbdcAslcAwlk4£'��su^ax�o�s�mA4<c��Asu�����rsu^acS�3cAwÌ ²x�wub5mp�a��c�xp 
su^ac4wlx�o�slcAwn°
Ágo�wdwlc�kuo���slkd�nmp�Ã¨3c�cKqYslcA�a��c��Ã���Ã�Y�54<cAwlcA�	s��Y��wlc��Asu�³x��ak¤°�06��wlkusn«Ä£ÄcÂmpwlc�£Jx�wu©D����� x��

su^ac�·�mp���³�ampsu�³x���xp Jx�o�w�wlc�kuo���slk4£'��su^Owlcnmp��bdcnm�kuo�wlcAbdcA�DslkSx���m�b5m�yÌx�w¬¥��1v�¨�m��l©1¨3x��ac�°�¥½�
��wlcA·1�³x�oak¬£Jx�wu©1k¤«Tsu^acG·�mp���³�ampsu�³x�� xp �x�o�w¬bdx1��cA��£'��su^óku��bG���³c� ¼x�wubdk� ¼x�w¬su^acdku^ax�sSx��¿su^ac
kVmpbdc�¨�m��l©1¨%x��acG^�m�k4t1�³cA�³��c��O·�cAwut¦��wlx�bG�³ku�����´wlc�kuo���slk¤° �1c���x��a�<«T£Äc5mpwlc�£Jx�wu©D�����Àx��Osu^ac
cKqYslcA�aku�³x�� xp :x�o�wGbdx1��cA�'slx¸cA�	·1��wlx���bdcA�	slk5£'^acAwlc su^ac´mpwuwu��·�mp�³kGxp g¢�xn£�k5mpwlc �ax�s�wlcnmp����t
v6x��³klklx��I«�mp�a�7£Äc¦mpwlcÂ���D·�c�kusu���	mpsu�����¹£'^acAsu^acAw m¸¢�xn£�mpwuwu��·�mp�:��wlxD��c�k-kd£'^��³�l^ ^�m�k�bdx�wlc
��x�wuwlcA�Mmpsu�³x��Osu^�mp�¿mrv6x��³klklx��¸��wlx1��c�klk4^�m�k�m5¨���� ��bG��m��As¬x��¸su^ac�wlc�kuo���slkn° 06����mp����t�«<£JcGmpwlc
£Jx�wu©D�����´x���mp����x�wu��su^�bdk�su^�mps4��bG���³cAbdcA�Ds¬su^ac�wlc�kuo���slk�xp Äx�o�w�bdx1��cA�µ«Imp�a�Àsu^�mps���x�o��³�¸¨3c
oak-c��´¨	tÂmp�¦¥ �1v7slx�mp�Dsu�³�A����mpslc�·�mpwu�Mmpsu�³x��akg���Â��slk
¨�m��l©1¨%x��ac�suw-m�ª5��«�oakl�����5su^ac�^��³kuslx�wut�x��
su^ac�cA·�x���o�su�³x��¦xp 6oak-cAwlk ����cAb5mp�a�<°
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	�¯ #¼®�­��V
�� # 
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'mpw-mp©�mpsn«��½{ºkuslx1�l^�m�klsu�³�
bdx1��cA�� ¼x�w_]
¡Jv��p¥½v
£'��su^Âkus-mpsu�³x���mpwut w-mp�a��x�b �³x�klklc�k
	-« � �����m&�
 �������À«Y{go��a°��������Y°

<Ù�A@�}�°I{g��sub5mp�I«��G°I{�·1w-m��l^acA��©�xn·3«�¡:° 
'mpw-mp©�mpsn«�mp�a��hS°<|�°��goacA� ylmY« � �Ds-mpslcK¾§��cA�3cA�a��cA�	s
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_x��³x�sn«�v�°Y|4mp���I« 9�°1}��³x�o�m��Y��^���wu� ¾2-ó°D}�wuw-mpbd�amp���µ«�v�° 
Jwlxn£'�I«amp�a�S9�°
¡Jx����Mmp����c�«��½v�cAwÌ ¼x�wub5mp�a��c;-¦x1��cA�������´xp Ä]
¡Jv��p¥Ív»����m � �³��cK¾§{gwlcnm |gcAs½£Äx�wu© 	-« &
���!�
��®�­ � 
���
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< �A@ 0J° 
'm�����cA�����
mp�a�¹v�° 
JwlcAb5mpoa�<«"�½}��³cAbdcA�Dslk5xp  �DoacAoacA�����¸su^ac�x�wut �rv�mp��b�¾h-¦mpwusu�����	mp�³c
�nmp�³�Ao���oakgmp�a�´kuslx1�l^�m�klsu�³��wlc��Ao�wuwlcA�a��c�k#	-«$���*�O#Þ­,��
�����% 
U�O� 	���«�e � �p�a°
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