
�����������
	��������������������� �!�"����#$���%�&�!�
')( �*�+�!��,.- ( 	 /102���3��46587&9!��:;�

<>=@?BA@CEDGFIHJFIK$FI?LF%<@?BMJNJOQP;F>RQST=VUXW Y�W Z[W]\^F>?B?_C2`_=@aJO
\bF>?c`�P3?BC8dQCeC8SfNgO$<>=h=@i^j�F>d]klC8mbF>SnSTCoNgO$FId]kqprF>CGs�W]tvuTwVa

xVy�ze{}|@~g�����L�o�"�������o�_�}����{}�L��{��$�L�@�o�L�]�@�b�L�@{��@��@�����g�;�"�>�����h�]�L���g�L�$�@���L���8� �@¡
¢8£g¤8¥o¦J§.¨ª©>«2¬@«eI«8¥I«¯®±°I«8¥o²³¨µ´o¥J§8©I§o§o¶¯®}£o¤o¤J·X¨µ¸I«e©I¹J§8ºI«o¶J¶g§I»2¼J§I·g«8²�¨ª¬o½>¶o§8½J¸J§e©¨�«J¾¯¨±°I§
¿ �b�����o�B�}���nÀ@zgÀ>�"À@�r�lÁz8~�Â.ze����~@���^�L�@{��@�³���8�L��|�ze�}� z������_{��eÃ~8����Ä�zI�Q�QÁze~�Â.z8�@��~@�l���cz8ÅL���f�

¢L´>«e½>¶o¤2°³®±>«g§J»e¼J¶e´>·¯¨µ½@·2´³¨µ°J¥

Æ+Ç.ÈLÉLÊ2ËhÌ8ÉgÍ �Î|@� �³��z8�l�_�³�}�L�l~e��{}�~8�v�gz2�}� z8�J{}�³~8Ïl{}|���ÐhÑ]ÒlÓ$ÔlÕrze{�{czeÄB�Gz8�@��������À
{}~v�}��À>��ÄL�LÀ>Öª�}~g�@�hÀ��o�B�}��� ~8���3~8Ï.{}|@�GÂ���Vz8�hÀ%�×�"���ÙØ���~JÄc��ÄL���@|��_�}�L�h�;{�{czeÄB�I�
~8�&ÚI� ÛÜ�}~8����À@�^~eÏ;�×�"���Ý�}��ÞJ�����}��ßràgÚ xµá ÄB|@~g���L�>Ö±�@� z8���J{}�_âI{}��z8�hÀã�}�LÄL~2�o�B�Gä8å
�o�BæGØ@��{}�L�o�ç�@�_èé�I� ��ÀG~eÏQze{�{czeÄB�l�e{}|���ÐhÑ$ÒlÓ]ÔlÕ"�}�L� ze{}��ÀIÖ±�g�_æGze{�{cz8Äc�l�g����z8�@��������À
~8�ÜÚI� Û��}~g�@�hÀ@�³~eÏ$�±�"���çz8��ÀG�}�LÄL~2�o�B�}��ßgÚb�o�_æGØ���{}�L�gè���{}|+ÚbÄc|�~8���L�@Öµ��� ze� �J{}�_âI{}�
ze�hÀ�Ú x±ê �}�L� ze{}�LÀV�o�_æ>�L�Q�I� ¡���� ze�3�}�L���@��{}�3|�~8� À�Ïë~8�"ÚI� ÛE�}~g�@�hÀ@��~eÏ�Â���Q�h�±¡������_Ö
¡��L�J{cz2{}� ~8����~8Ï�{}|��vz2{�{cz8Äc�I�b~g��ßoÚ�ÖµØ���{"Ø���~JÄc�V¡�������Öµ�o�_�}����~g�@�b~eÏ�Øl~e{}|�Ä_� �@|��_�}�
ÄL~8�@ì@�}¡���ÀG{}|����_â>�l�LÄB{}��ÀEÄL~8¡����@{cz2{}��~g�hze��ÄL~8¡������_â>��{×æJ�g����{}|�~8���8|v~g�>�Îz2{�{cz8Äc�>�
À>~b��~e{.��¡��@�}~2�o��~g�G�@�}�L�I��~g�@�.z8�@�@�}~ozeÄB|@�L�L�2{}|����X�}�L�l~e��{.��|�~�è��³���_è!�gz2�}�nze�J{}�.~8Ï
{}|@�GÐlÑ]ÒlÓ]ÔlÕ%z2{�{cz8Äc�Ü~8��èÎ~e�cÀ>Öµ~8�}���L�J{}��À%Ø���~JÄB�+ÄL���@|��_�}�������o�"�×�"���Ùze�hÀ%Â��Q�

í î�ï3ðlñQò"óGôrõ¯ðQö}ò3ï

÷^KQC!øXùú.û�ü.ýþFJ`c`LF>ÿLHlivklC8i_ÿ2?_u��$CgkéuTdç`BKQuëi��]F��$C8?+FI?_C%C���`_Ced]iBuT=>d]iv=���`_KQCã=>?_unA@und$FISÎFJ`	�
`_F>ÿLHçFIA�FIuTd]i}`�`_KQC&øXùú.û�ü.ý
�]Sn=lÿLH ÿ2u��QKQCe?�� ��×W�÷^KQC�� ÿ2=@d��]?_w `BK]C�iBRQu `LF��QuTSTu `��ç=��^`BK]C
�]F>iBuTÿÜFJ`c`LF>ÿLH�`BCgÿLKQdQu��@R]C�`B=qÿ2u��QKQCe?Li�m"K]=@iBCÜi}`_?BR$ÿ�`BR]?BC+uëi�d]=I`G?_CeSëFJ`_C8kq`_=&øXùú.û�ü.ýXW���d
�]FI?B`Buëÿ2RQSëFI?gOhm�C�uTd�`B?_=lklR]ÿ2CE`_KQC�dQ=��>C8S.ÿ2=>d$ÿ2C��Q`�=���F�øXùú.û�ü.ý������� �!"�$#�%'&���() �!*!" �+,&JW
÷^KQuTi-�$F��¯Ce?�uëiv=>?_A@FId]u/.8C8k F@i0�ª=>STSn=Jm�i8W³UhC8ÿ2`8W21�A>u��>CgiEF!klCgiBÿe?Bu��l`_un=@dþ=��3`BK]C3��46587

�QSn=lÿLH!ÿ2u��QKQC8?8OQun`_irH>C9�qi_ÿLKQC8kQRQSnC+F>d]k!?_=>RQd]k&ic`B?_R]ÿ2`BRQ?_C>W$UlC8ÿ�`gW�:VuTd�`B?_=lklR]ÿ2Cgi"`_KQC+wãFIuTd
ÿ2=>d$ÿ2C��Q`_i=��l`BK]C�øXùú.û�ü.ý�FI`c`LF>ÿLH�FId]k+u `Li�R]iBC�F>A@F>und]ic`�?_C8klR$ÿ2C8k��×?_=>RQd$k-��46587;�JFI?_uTF>d�`_i8O
und]ÿeSnR$klund]A!FþøXùú.û�ü.ýé?_CeSëFJ`BCgk<��H>C��&FI`c`_F@ÿLHXW.UlC8ÿ�`gW>=qA>u��>C8ivF!klCgiBÿe?Bu��l`BuT=>dþ=���`BKQC�P85�U
ÿ2u��QKQCe?gO;FId]k `BKQCþøXùú.û�ü.ý FJ`c`LF>ÿLHli�FIA@F>und$i}`�?BCgklR]ÿ2Cgk<��?B=@RQd]k P85�U?�JFI?_uëFId�`_i8WÎUlC8ÿ�`gWA@
�Q?BCgicC8d�`_iÜ`BKQCq?BCgicR]S `LiÜ=���`BKQuëi�?BC9�$=@?c`�FId]k ÿ2=>wB�]F>?BCgi+un`_iVÿ2=@wB�QSnC��lu `�� m"un`BKC�]?BC9��uT=>R$i
H�d]=Jm"dqFI`c`_F@ÿLHlieW

D E
FHG îJILKNMPO�Q}ò"õSRUTçö	V6FWG³ñ

÷^KQCX��d�`BC8?Bd]FI`BuT=>d]F>SY4EFJ`_F)5�d]ÿe?��<�l`_un=@dN7rSnA@=>?_u `_KQw[Z\��465876]�uTiGF^�=��*�Qun`H�QST=lÿLH�ÿ2u��QKQC8?8O
R]icuTdQAãF`_a1�b��c�Qu `"H@C��>OQkQC8iBunA@dQC8k��<��Y�F>u³FId]k!Z F@iBiBC��ãuTd?_9d�de_fZ±icC8C3�g_h@lO�_abhi�1�j��k]�W
l ���l~g�@��~8�}��À����V��ze��{3ØJænm"��� �@�}~�o��LÄ_{qp��_ì���{}~+Ú9r9raro��ras



��46587 uëi%FþÿeFId$kluTk]FJ`BC��QST=hÿLH[ÿeu/�QK]Ce?%`B=þ`BKQCqDW5�U]U<��5 P3?B=�t}C8ÿ�``�g_a���W�D65�UQU<��5 uTi
FB�Q?B=�t}C8ÿ2`�m"u `_KQund!`_KQCX��d��ª=@?BwãFI`BuT=>d&Uh=lÿ2uTC2`BuTC8iG÷�CgÿLKQdQ=@Sn=@A��uZk�cUQ÷H]"P�?_=>A@?_F>w�wVCE=��Î`BK]C
5�RQ?_=��¯C8F>dNv�=>wVwVuëiBiBun=@d
Z±tvC��)7Gÿ�`_un=@d`����Oe7rÿ2`BuT=>d&Y³uTdQC�����W =$W/_h]�W
÷^KQCW�QST=lÿLHãÿ2u��QKQCe?q��405w7 u `_Ce?LFJ`BCgi3C8unA@K�`b?_=>RQd$kQiA�QSTR]i^FId�=>Rl`$�QRl`^`B?LFId]i	�ª=>?_wãFJ`_un=@d³W

��46587 R]iBC8iv`_KQ?_CeC�F>SnA@C��Q?LFIuëÿV=��¯Ce?LFJ`_un=@d]i�xF>kQklun`BuT=>d[wV=lklRQST=y1�N�zã?_C��]?BCgicC8d@`_C8k
�<��{%O
�Qu `}m"uëiBCãC��Qÿ2STR]iBu/�@C���=>?gO��<�
|%OFId]kçwÜR]S `_u/�QSTuëÿeFJ`_un=@d w�=lklR]Sn=}1�N�zH~�_@O>�<�
�%O³m"un`BK `BK]C
C��Qÿ2C9�l`BuT=>d&`_K]FJ`�1@N	z+uëiruTd�`BC8?��Q?_C2`_C8k F@iWj]W��]=>?GkQC8ÿ2?$�<�l`BuT=>d�O¯F>déF>kQkQu `_un=@d]FIS=��¯Ce?LFJ`BuT=>d�O
`BKQC�iBRS�l`B?LF>ÿ2`BuT=>dqwV=hkQRQSn=31@N	zIOQkQCedQ=>`BC8k��<�`�%OhuTi^R$icCgk.WQ\bC��ª=>?_CvklC8i_ÿ2?_u/�]undQA%`BK]C�?B=@RQd]k
i}`_?BR]ÿ2`BRQ?_Cv=�����46587+Ol`_KQC+iBRS�QH>C9�ãA>C8dQCe?LFJ`_un=@d��Q?_=lÿ2CgiBibm"uTSnS>�¯C�C����QSëFIuTdQCgk.W

���'� �������Y�h�2�<���2�'�u���W��� �E�
÷^KQC!H>C�� iBÿLKQCgklRQSTC!=��6��405w7U�Q?_=lÿ2CgiBiBC8i%`BK]CquTdQun`BuëFISX_h1�b��*�Qun`VH>C��[uTd�`B=
�S�f`����×`}m�=�_9��
�Qu `&iBRS�QH>C9�lieW�53F>ÿLKÝ=@dQCé=���`BKQCçCeuTA>K�`q?B=@RQd]kQi�R]icCgi�iBu/�ÝiBRS�QH@C��li8ObF>d]k `BK]Cé=>RQ`��QRl`
`B?LFId]i	�ª=>?_wãFJ`BuT=>d;Zc�E÷H]�R$icCgiH�ª=@RQ?EiBRS�QH@C��li8W���dQun`BuëFISTS��>O¯`BKQC`_a1�b��c�Qun`rH>C9�quëi6�]FI?B`Bun`BuT=>dQCgk
und�`B= C8unA@K@`u_a��c�Qun`�mb=>?LkQi8O;m"KQuTÿLK FI?_C!R]iBC8kÙF>i�`BK]CN�]?_ic`ãCeuTA>K�`�icRe�QH>C9�hi8W3UhR]ÿ8ÿ2CgiBiBu/�@C
icRS�]H>C��li"F>?BCEA>C8dQCe?LFJ`_C8kqF>i��ª=>STST=Jm�i�x
� `BKQC�_a1�b��c�Qu `6�QSn=lÿLH!ÿ2=@d]icuëic`BuTdQA�=��;`_KQC��]?BC9��uT=>R$i"CeuTA>K�`EiBRS�QH@C��li"uëir?_=I`LFJ`_C8k!STC��f`6�<�1�@n�Qun`_i8W
� `BKQCq?_C8iBRQS `_und]A}�QST=lÿLH[uTin�]FI?B`Bun`BuT=>d]C8k[uTd�`B=çCeuTA>K�`�_a��c�Qu `�m�=@?_k]ieO�m"KQuëÿLK ?BC9�Q?_C8iBCed�``BKQCvdQC��h`bC8unA@K@`"iBRS�QH>C9�lieWh÷F��QSTCn_vicK]=Jm�i�`_KQC�klC��¯Ced]kQCed]ÿ��ã=���iBRS�QH@C��B�Qun`_i^=@d�`BK]C
wãF>ic`BCe?^H@C��3�Qun`_i8OQm"KQuëÿLK�uëi^und$klC��lC8k)�ª?_=>w�j`ZµZéUQ\6xlwV=�i}`�iBunA@dQug�¯ÿeFId�`q�Qun`,]�`B=`_a1��
ZµY�Ul\0x¯STC8F@i}`�iBunA@dQug�¯ÿeFId�`0�Qu ` ]�W³\bun`-j�uTiviBRS�S�¯=@iBC8k&`_=��¯Cf�$=�icun`BuT=>dQCgk&`_=�`BK]C�?_uTA>K�`
=����Qun`X_a1J�lO�`BK]FI`�uTi8OQuTdqFãÿeun?Lÿ2RQSëFI?��µF@icKQuT=>d�OQklRQCv`B=�`_KQC�?B=>`_FI`BuT=>dq=��¯Ce?LFJ`BuT=>d�W

¡ Ë�Ç�¢�£N¤�Í �^�L�l�L��À@�L�@Ä_æ+~8Ï³���@Ø��o�_æ+Ø@��{}�3~8�%{}|@�"¡+z8��{}�_���o�Bæ%Ø@��{}�;~8Ï³�×�^��
¥ Öª{}|%�}~8����À ¦w§x ¦A§¿ ¦w§¨ ¦A§© ¦w§ª ¦A§á« r�¬ « Û « s ¬Iß « ßgÚ ¬hJä oå ¬�sgß s��¬>ä�® åar�¬�®oÛ
Ú ®9s�¬ «9«a« «9« Ú,¬ « Ú8ä Ú8Û ¬hhr  « ¬>Û9s Û8ä ¬>ä8Ú ä8ß�¬Jågå
ß å9®�¬ « r9 « roÛ,¬ « Ú�r « Ú « ¬Iå ®�¬IÚ� Û�r�¬�sgÛ sas�¬Jå « ågÚ ¬�®oä ®gå�¬ «a« ß «9« �¬ « Ú ¬ « ä « å�¬Iß8ß ß9�¬hh®
Û ä8Û ¬�®ar ® « ¬ « r9s « rgä ¬ « ÚgÚ « Ú8ß ¬ « r «9« ¬>Ú�s Úgä ¬hJÚ
s gß�¬IÛ8å Û9® ¬>ä� « r9r�¬ «a« Û «a« s�¬Iß �¬ « ® Ú9r�¬JßoÛ
ä ß9s�¬IÛ « ÛgÚ,¬�soä s8å�¬Jågß å9�¬�®a® « Ú8Û ¬ « Ú « ß�¬IÚ8å
å Ú�®�¬ha JÛ,¬�sar s « ¬Iä9s ägä,¬�®oÚ ®gß ¬ « rgå « ra®�¬ « Ú�
�^� Ú8Ú ¬Jßoä ßgå ¬>Û8ß Û��¬�sa® ä9r ¬IåoÛ ¯ ¯

���°� ±^²2� � ����²2�³���H��� �G�
Y³C2`q´}µY¶·Zk´}µNh¸ ´}µa�¸ ´yµ¹ ¸ ´}µº ]w�$CG`BK]CEuTdS�QRQ`��QST=lÿLHV`B=Ü`BKQC-»*�±`_K�?_=>RQd]k�=��>��405w7ÜOlm"KQCe?_C_;¼½»�¼½b]O3FId]k¾´}µ¿;ÀÂÁ Á N	za O3m"u `_K�_C¼�ÃL¼½=$W�÷^KQCN�]?Li}`ã=��¯Ce?LFJ`_un=@d uTdÝF ?B=@RQd]k

1



uTi%F icRe�QH>C9�éwVug�luTdQA SëFh�>C8?8W�Y�C2`BÄWµ0¶ÅZ*ÄWµN ¸ ÄHµa ¸ ÄWµ¹ ¸ ÄWµº ¸ ÄHµÆ ¸ ÄHµz ]�O�m"un`BK³ÄHµ¿uÀÇÁ Á N	za O�ª=>?B_)¼LÃy¼È�?_C��]?BCgicC8d@`G`BKQCãiBug�éiBRS�QH@C��&mb=>?LkQiER]iBC8k uTdþ`BKQCB»*�±`_Kþ?_=>R]d]k =��8��405w7+W
÷^KQCã=>Rl`$�QRl`Ü=���`_KQC�iBRS�QH@C��éSëFh�>C8?vuTi�É µ ¶½ZkÉ µN�¸ É µaJ¸ É µ¹ ¸ É µº ]X¶½Zk´ µN �ÊÄ µN O2´ µa {ÊÄ µa O´}µ¹ {ÊÄHµ¹ OY´}µº �ÇÄWµº ]�W��QR]?c`_KQCe?gOY´}µÆ ¶ËÉWµN |³É6µ¹ FId]k?´yµz ¶ËÉWµa |ÌÉWµº FI?_C�ÿ2=@wB�QRl`BCgkF>iv`_KQC�uTdS�QRl`Li+uTd�`B=éF&w%RQSn`Bu��QSnuëÿeFI`BuT=>d���F>k]klu `_un=@dLZµZu70]+ic`B?_R]ÿ�`_RQ?_C>O.`_=>A>Ce`BKQC8?+m"un`BK�ÄWµÆFId]k?ÄHµz O¯?_C8iBRQS `_und]A�uTd>xÍ´}µÎ ¶ËZ\´}µz {�Zk´yµÆ �ÌÄHµÆ ]	]��ÌÄHµz FId]k}´}µÏ ¶�Zk´yµÆ �ÌÄHµÆ ]�{¾´}µÎ WD�C��h`gO�´}µÏ F>d]kn´}µÎ F>?BC"ÿ2=@w��QuTdQCgk+m"un`BKBÉWµ¯?BCgicR]S `_undQAvuTd>x�´}µ�ÐNÑ¶·Zk´ µ�ÐNN O�´ µ/Ð�N¹ O�´ µ�ÐNa O
´ µ/Ð�Nº ]8¶ÂZ�Zk´}µN �³ÄWµN ]Y|C´}µÎ ¸ Z\´}µa {³ÄHµa ]�|�´yµÏ O2Zk´yµ¹ {¾ÄWµ¹ ]2|;´}µÎ O�Zk´}µº ��ÄHµº ]2|C´}µÏ ]�W÷^KQCr?_=>RQd$kã=>Rl`$�QRl`^icm^F��]i�`BKQCr`}m�=%wVuTkQkQSnCGm�=@?_kQi9x�Z\´ µ�ÐNN O�´ µ�ÐNa O�´ µ�ÐN¹ O<´ µ�ÐNº ]2W�÷^K]C
icRS�]H>C��EwVug�luTdQArSëFh�>C8?³uëiÿ8FISTSnCgk�F6ÒS �� Ó,%"��Ô�Õ�ÖÍ#WZ±icC8C8��uTA]W�_a]�Wg÷^KQC3=@Rl`��]Rl``_?_F>d]i	�ª=>?_wVFI`BuT=>d
Z*�E÷H]buëi^uTklC8d�`BuëÿeFIS³`B=ãFVicRS�]H>C���w�u/�lund]AãSTFh�@Ce?gW

X 1 X 2

T T1

XX 3 4

T T

X 5 X 6

Z5

Z 6

X X7 8

structure
MA 

7 more rounds

Z2Z 1
Z

4Z3
(9) (9) (9) (9)

Z2Z 1
Z

4Z3
(1)(1)(1)(1)

(1)

(1)

XXXX

X X X X1 2 43

Transf.
Output

1 1 1 1

1 1 11
2 3 4

1 1

1 1

1 2 43
2 222

9 9 9 9

half
round

One 
Round 

×AØ�Ù Í�¤hÍ �³��ÄB��æ@�>{}��~g����Äc|��_¡��^~8Ï.�±�"��� Ø���~JÄc�%Ä_� �@|��_�

:



Ú E
FHGÜÛ ���������½Ý ðhð Ý õeR
÷^KQC&øXùú.û�ü.ý FI`c`_F@ÿLHþuëiÜFéÿLKQ=@iBCed��c�QSëFIuTd�`BC��h`ÜFI`c`_F@ÿLHém"KQuëÿLK[C����QST=>?_C8i�`BKQC�����`_C���m"uTiBC
i}`_?BR]ÿ2`BRQ?_C�=���`_KQC�ø.ù�ú.ûü.ý0�QSn=lÿLHvÿ2u��QKQC8?8� ���W8Z&=@?BC8=��>Ce?gO_`BKQuëi�`BC8ÿLK]dQu���RQC�ÿeFId��¯C�F��S�QSTunCgk
icuTwVunSëFI?_S/�Ù`_= =I`_KQCe?!ÿ2u��QKQC8?_i�m"KQ=�icCþCed]ÿe?��<�l`_un=@d iBÿLK]CewVCy�]?B=lÿ2CgiBiBC8i�kQFJ`LF;�QST=lÿLHli�uTd
�S�lC8k<��icu�.eCÜm�=@?_kQiGFJ`vFã`BuTwVC>W³Uh=@w�C%klC��]d]u `_un=@d]ivÿ2=>d$ÿ2Ce?_dQuTdQAã`_KQC�øXùú.û�ü.ý FJ`c`LF>ÿLH!FI?_C
`BKQC-�ª=@SnST=Jm"und]Aex
����Þ�²2ß\à9ß\��²���� Zkáç=>?Lk!U�`_FI`BR]i,]
â ÖÜF>ÿ2`Bu��>CXãwÔ���#-ä !" �Ö�#�ä>Ó�Ô��W �Önåæ%	ç�è°!�é�Õe �Öe!*è°!'(�ã2Ò�è\+$Ò� hä,ä Õ�ê3� äW ��°��1�ënìeÔhä,ä è\ç��/�6í� ��îÕe��ä�ï
â Ö¾ �+�!'è°í��`ãwÔ��$#}+,Ô�Ö�!c �è°ÖSä,ðW!kÒS�����\Ó�Ô�����ð- fìe��� ênÕ�!" �!*è\Ô�Ö³Ô�Ó�1�ë³íh ��îÕe� ä�ñæj ¸�ò9ò�ò�¸ 1�ë^óÊ_�ïâ Ö� ���Ô�ô�Ô�Õ<ä �î(hðw 6�]F>i_iBu/�@CnãwÔ���#3 ��îãw �(hä� �ä,ä,Õ�ê3��ä0 qõ2ö<�,#níh ��îÕe�9ïW÷�Ô���#�ä6ã2Ò<è\+,Ò� ����-Ö���è°%
!°Òe���� J+�!*è°íh�nÖÍÔ���ìe hä,ä è°íh�B ��$�X!"��� ê3�,#vA@F>?��]SnCgkYï
�Q=>?bøXùú.û�ü.ý¯O�åu¶Ìb]OJFId]kX�ª=>?;Pw5bU+FId$kX��405w7 `BKQCEøXùú.û�ü.ýÜFId]F>S/�liBuTim"unSTS<�$C^uTdQun`BuëFISTS/�
�$C8?	�ª=@?BwVC8kVm"un`BK�å�¶È_9]W@÷^KQCW�ª=>STSn=Jm"uTdQAÜklC��]dQun`BuT=>d�A@CedQC8?_F>Snu�.eCgi;`_KQCr=@?BuTA>uTd]FIS$ÿ2=>d$ÿ2C��Q`
�Q?BCgicC8d�`BC8k�uTd?� ��cx
����Þ�²2ß\à9ß\��²L��� Z\øw��icCe`,]
â øW%cä���!Yè�äW -ä���!�Ô	ÓA1�ëuç��/Ôa+$&�äÑã2ÒSÔhä��8åæ%	ç�è°!2ãwÔ���#hä,ð� �!� �Ö�(�ìSÔ�ä è°!'è\Ô�ÖSð� ����0��è°!kÒS���W �+�!'è°í���ð
ìS �ä$ä è°í��BÔ��Wô� ���ç��/�,#�ï
����Þ�²2ß\à9ß\��²Ìù>� Zµ\^F>STF>d]ÿ2Cgk)áç=>?LkQi^uTdqF3øw��iBC2` ]
úY��!�û ¿ µ ç$��!kÒS��Ã�%"!kÒ�í� ��gÕe�HÔ�Ó8!°Òe��åæ%	ç�è°!ÍãwÔ���#� �!�!kÒS��»,%"!kÒ�ìeÔhä è°!*è\Ô�Ö)Ô�Ö^ qø6%cä���!"ï�÷^ÒS��Ö���íh���

a$ü<ý.Nþ
¿�ÿ��

û ¿ µ ¶Lj

!°Òe�XãwÔ���#�û µ ð8 �!w!kÒS�W»,%"!°Ò�ìeÔhä è°!*è\Ô�Öeð8è�ä-ä� �è\#)!cÔ^ç,�W�]FISëFId$ÿ2C8k;Ô�íh���X!kÒS�0ô�è°í���Ö�ø6%cä���!"ï
D�=I`_uTÿeC&`BK$FJ`)�¯=I`_K F>ÿ�`_u/�@C FId]k³�$F>i_icu��>C&mb=>?LkQiãFISTm^Fh�hiãi_FJ`_uTi	�k� `BKQCu�]?B=J�$C8?c`�� =��

�]FISëFId]ÿeC8k�m�=@?_k]ieW��vFI?$�QSTC8k�m�=@?_k]i"ÿeFId!FISëiB=n�¯C��]FISëFId$ÿ2C8k³O��QRl`�dQ=>`rFISTmbFh�li8W
7 øXù�ú³û�ü.ýVFJ`B`_F>ÿLH%i}`LFI?B`_iæ�<�%ÿ8FI?_C��ªRQSTS��%ÿLKQ=h=@iBuTdQA�F�øA��icCe`3icR$ÿLK%`_K]FJ`3`BKQCH�$FISëFId]ÿeC8k

m�=@?_kQi��Q?_=��$FIA@FI`BC6�ª=>?�F@i^wVF>d<��?B=@RQd]kQi"F@iq�$=�iBiBu��QSnC�F@ÿ2?_=@i_i�`_KQC+ÿ2u��QKQC8?8W]\��3�ª=@SnST=Jm"uTdQA
`BKQCB�Q?_=��]F>A@FI`BuT=>d&=��8�]FISëFId]ÿeC8kém�=@?_kQir`BK]?B=@RQA>K&`_KQCãÿ2u��QKQC8?E?_=>R]d]kQi8O$un`�uTi0�¯=@i_icu��QSTCÜ`_=
uTklC8d�`Bu/�k� Fu�]FI`c`_Ce?_d =��EF>ÿ�`_u/�@C>O��]F@iBiBu/�@C�F>d]k A�FI?$�QSnCgk[mb=>?LkQiÜF@ÿ2?_=@i_iÜiBC��>C8?_F>S�?_=>R]d]kQi8W
÷^KQuTi��]FI`c`_Ce?_d�uëi�`B?LF>ÿ2Cgk�m"KQuTSTCr`_KQC�øA��icCe`_ibuTdqiBR]ÿeÿeC8i_icu��>CG?B=@RQd]kQibÿ2=@d�`_FIuTd�FI`bSTC8F@i}`^=>d]C
�]FISëFId]ÿeC8k&mb=>?Lk.W���d&`BKQC�?_=>RQd]k3t}R]i}`0�ª=>STST=Jm"undQA�`BKQC�=>dQCÜundþm"KQuTÿLKédQ=�wV=>?_C��$FISëFId]ÿeC8k
m�=@?_kQi"F>?BC0�ª=@RQd]k.O¯FId!FJ`c`LF>ÿLH�uTi"wãF@klC��<��R]iBundQAV`_KQCX�Q?_=��¯Ce?B`���=����]F>STF>d]ÿ2Cgk�mb=>?LkQib`_=
kluTic`BuTdQA@RQuTiBKþiBRS�QH@C��li�uTd `_KQC�?B=@RQd]k!?_unA@K@`vF��f`_Ce?G`BKQC�STF@i}`0�]FISëFId$ÿ2C8k m�=@?_kQi8W�7 iBunwVuTSTF>?
i}`_?_FI`BCeAJ��ÿeF>d��¯C�CewB�QST=��>Cgk�`_=�FJ`c`LF>ÿLHã?_=>RQd$kQiq�$C��ª=>?_CE`BKQC�uTdQun`BuëFISYøw��iBC2`gW
÷^KQC%ic`_FI`BR]iG=���mb=>?LkQi"uTdþF^øw��icCe`Gm"uTSnS��$CViBKQ=>?B`BS��qkQCedQ=>`BC8ku���Íx�� �����ª=>?GF>d¾ �+�!*è°íh�

m�=@?_k.O�� 	
�J�ª=>?^F0ìe hä,ä è°íh�bmb=>?Lk.O�� ���J�ª=>?^F�A@F>?��QSTC8kVmb=>?Lk.O�FId]k�����J�ª=>?bFX�]F>STF>d]ÿ2CgkVm�=@?_k³W
Uh=>wVCb=��]iBCe?$�JFJ`BuT=>d$i³?_CeA@F>?_kQundQA�`BKQC��Q?_=��]F>A@FJ`_un=@d�=��$F@ÿ�`_u/�@C�mb=>?LkQi³uTd���405w7ÜOIF>ÿ8ÿ2=>?LkluTdQA
`B=V`BK]CvkQu��XCe?_Ced�`rÿ2u��QKQC8?"=��¯Ce?LFJ`_un=@d]ieOQF>?BCG`BK]C-�ª=>STSn=Jm"uTdQAex
� �2�<������� ������� ��Ô$ìe �ô� �!*è\Ô�Ö��6Õ��/��ä�Ó�Ô���÷NÔ���#häXè°Ö
 �ø6%cä���!��� Ö� ;��Ô�Õ�ÖÍ#CÔ	Ó �"!$# â !kÒS�
 �+�!'è°í���ðHìe hä,ä è°íh�? �ÖÍ#yô� ���ç��/�,#;ä,!" �!*Õ<äuÔ�Ó} ;ãwÔ���#�+$Òe �Ö<ôJ�

=



 �+,+,Ô���#�è°Ö�ô-!"Ô6!°Òe�Ñ+�è ìeÒS���qÔ,ìS���� �!*è\Ô�Ö) �Ö�#6!kÒS��è°Ö�ìÍÕ�!�ãwÔ���#�ä�%�ä !" �!*Õ<ä�ï'&e Jç��/�)(6ä Õ�êfêB �� è�*a� ä
!°Òe�3+$Òe �Ö�ô��^Ô	Ó�ãwÔ���#hä�%�ä !c �!'Õ<än J+$+,Ô���#�è°Ö<ôN!cÔ�!kÒS�3Ô,ìS���� �!"Ô��fÕ<ä��,#` �Ö�#`!kÒS�nä !" �!*Õ<änÔ�Ónè°!\ä
è°Ö�ì�Õ�!'ä�ï+&ÍÒS�6ä !" �!*Õ<äHÔ	ÓÑ!kÒS�6è°Ö�ìÍÕ�!æ#J �!" n �����#��"ì�è\+�!"�$#nè°Ö`!°Òe��õA�,ä !2�gè°Ö��- �ÖÍ#�!kÒS�6�/�'Ó,!*êBÔ�ä,!
+$Ô��îÕ�êfÖuè°Ö
�, �+,Ò�ä,Õeç�%"!" �ç��/�9ï

¡ Ë�Ç�¢�£ ,QÍ �±���@�@{�ze�hÀ%~8�@{}�@�@{;èÎ~e�cÀ���{cze{}�@�3z8Ä_�}~8�����±�"�� ~g�l�_�cz2{}~8�}�
- . / 0
. .213/4150 . 0/ . / 00 0 0 .617/4150

8 . / 0
. /4150 . 0/ . / 00 0 0 .213/4130

9 . / 0
. /4130 . .6150/ . / 00 .2150 0 /4130

��d�`_KQC+icRe���±`LF��QSTC8ibuTdq÷�F��]SnCX1lOlu/�2�¯=I`_K�mb=>?LkQi^FI?_CvF>ÿ�`_u/�@CG=@?^A@FI?$�QSTC8k.OhwV=@ic`Ñ�Q?_=��]F��QS/�
`BKQC8un?^?_C8iBRQS `bm"unSTSÍ�$CEA@F>?��]SnCgk.W�÷^K]Ce?_CruëieO@`BKQ=@RQA>K�OhF%icwãF>SnSÍ�Q?_=��]F��QuTSnun`��Ü`_K]FJ`b`BK]CG?_C8iBRQSn`
m"unSTS2�¯CÜC8u `_KQCe?0�]F@iBiBu/�@C�=>?EF>ÿ�`_u/�@C>WX÷^K]FJ`6�QKQCed]=>wVCedQ=@déklC9�$C8d]kQiG=>d&`_KQCÜuTdS�QRl`Em�=@?_k]i
�$C8undQA�F>?B?LFId]A>C8k�und&Ff�]FI?B`Buëÿ2R]STF>?b=@?_kQCe?gOQFId]k�=>d�`BKQC�=J�$C8?_FI`B=@?bR$icCgk.W

ù>�'� � à�à5:S�5;�<^��² � �<�2�����<�>= � ����²2�@?����A<9ß'��²�<B���Ñ��� �E�
7 `BC8?BwVuTdQ=>ST=>AJ�ã`BK]FI`rm"uTSnS>�¯C+R]iBC8k!C��h`BCed$icu��>C8S/��ÿe=>d]ÿeCe?_dQuTdQAV`BKQC%i}`LFJ`BR$i�ÿLK]FId]A>Cv=��Aøw�
icCe`_i�uëir`BKQC��ª=@SnST=Jm"uTdQAex�Z��B	C	D	X]6E ZF�
�
�G�h]2Oe�ª=@?rC��QF>wf�]SnC@O]m"uTSnS�klCedQ=>`BCÜ`BK]FI`r`BK]C
undS�]Rl`�øw��iBC2`�m"K]=@iBCq�ª=>RQ?6_9��c�Qun`�m�=@?_k]i;K]Fh�>C"ic`_FI`BR]i6Z��H	I	J	X]�O@?BCgi	�¯C8ÿ2`Bu��>CeS��>O@?BCgicR]S `Li
F��f`BC8?�=>d]C ?B=@RQd]kÙ=��-��405w7+O�und `_KQC =@Rl`��QRQ`�øA��iBC2`�m"KQ=�icCN�ª=@RQ?�mb=>?LkQiVK]Fh�@C!ic`_FI`BR]i
ZF�K�K�K�h]�OXuTd `BK]C%A@u/�@Ced =@?_klC8?8W>v�K]F>und]iG=��8=��×`BRS�QSTC8iG?_C��Q?_C8iBCed�`Gic`_FI`BR]iE=��3k]FJ`_F�m�=@?_k]i
F>ÿ2?_=@i_i�w%RQSn`Bu��QSnC�?_=>RQd]k]ieWÍ�Q=@?GC��lF>wB�QSnC@O�ZF	L	D�M�6]NE ZF	L�M�O�0]PE Z��M�O�M�6]
w�CgFId]ib`_K]FJ`�ZF	O	M�Q�6]4E Z�	M�Q�Q�6]^FId$k
ZF	O�Q�Q�0]4E ZF�Q�Q�Q�6]^F>ÿe?B=�iBi�`}mb=
ÿ2=>d$icCgÿ2Rl`_u/�@CE?_=>R]d]kQi8W

7�Sëic=$O3STC2`�	�µ)¶ Z�	�µN ¸ 	�µa ¸ 	�µ¹ ¸ 	�µº ]�klCed]=I`BCé`BKQCy»*�±`_KÌ�QSTF>und�`_C��h`)�QST=lÿLHÙF>d]kHR-µ)¶ZFR-µN ¸ R-µa ¸ R-µ¹ ¸ R-µº ]3`_KQC�ÿ2=>?_?_C8i��$=@d]kluTdQA�»*�×`BK!ÿ2u��QKQCe?B`BC��h`��QST=lÿLHãund!FføA��icCe`8WQ÷^KQCEdhRQw��¯Ce?=��;FJ`c`LF>ÿLH@C8k�?_=>R]d]kQi^m"uTSnS>�¯C�wãF>klC�ÿeSnCgFI?q�ª?_=>w�`_KQC+ÿ2=@d@`_C��h`8W
7�d!unwB�¯=>?B`_F>d@`^`_Ce?_w�uTdQ=@Sn=@A��B�ª=>?�F�øXùú.û�ü.ýqFI`c`_F@ÿLHãuTi"`BKQC-�ª=@SnST=Jm"und]Aex

����Þ�²2ß\à9ß\��²TSY��� â Ö^å>�-% â !*!c J+$&U�
â Öuå>�-%	 �!*!" �+,&Nä !" �Ö�#�äqÓ�Ô��� øXùú.û�ü.ýÌ �!*!" �+,&yÔ�Ö}å ��Ô�Õ�Ö�#hä)Ô	Ó) }+�è ìSÒe���,ð0Õ<ä,è°Ö<ôu!kÒS�
ì���Ô,ìS��� !'(�Ô	ÓÑç$ ��/ �ÖÍ+,�$#XãwÔ���#�ä�!"ÔX#�è�ä,!*è°Ö�ô�Õ�è�ä�Òfä�Ô�ê3�qä Õeç,&���(Xç�è°!'ä�ä,Õ�� �$Ô�Õ�Ö�#�è°Ö�ôX �+$Òe �è°Ö`Ô	Ó
øW%cä���!\ä�ïWVYÔ��6�X!Y# â  �Ö�# � #2Zeð�å³+, �Ö}ç$�AÓ,�� �+�!'è\Ô�Ö� ��>è°Ö}+, hä��6Òe �� Ó,%"��Ô�Õ�Ö�#�ä� ����-è°Ö�+��îÕe#J�$#
è°Ö}!kÒS�f �!*!c J+$&Jï
÷^KQCA�¯C8ic`�øXùú.û�ü.ývFJ`B`_F@ÿLHhi³=>d���405w7+OgCewB�QST=��hund]A�_9��c�Qun`�mb=>?LkQieO�R$icC;`_KQCA�ª=@SnST=Jm"uTdQA

øA��icCe`�ÿLK]FIuTd]i9x
Z�	M�Q	B	X]4E Z��Q�[�\�0]4E ZF�]���^�h] Z�_h]

ZF�Q	O�Q	X]4E ZF�Q�Q	B	X]+E ZF���]���h] Z'1J]

@



Z Z3

Z

1

Z

P =
2

P =
3

P =
4

(1) (1)
4Z

(1)
2Z

(1)

(1)

Z
(1)
5

Z 6

(2)

(2)

5

6

Z Z3Z 1 2 Z 4
(3) (3) (3) (3)

P
A

A

P

A
P

P

A

P

APP =
1

A

Z Z
(2)

3Z
(2)
1

(2)
2 Z

(2)
4

A

P

P
A

A

A

A

A

A
A

A

A

P

P

A

P P

A

i i ii

i i i

1
C = C =

2
C =

4
C =

3

i

? *
?

?
?

?

*

?

?
?

?

?

?
? ?

?

??? ?

×AØ�Ù Í7,]Í rI� Û`_3Ö±z2{�{cz8Äc�%~8�ãÚI� ÛG�}~8���hÀ>�;~8Ï³�±�"�� ���������EÄB|�z8����a «Ub




7Uj]W @dcq��FJ`c`LF>ÿLH =>d³1lW @ ?_=>R]d]kQi�=��0��46587 ÿ8FId��$C!wãF>kQCqR$icuTdQA[ÿLK]FIuTdÊZ	_a]2W�÷^KQuTi
FJ`c`LF>ÿLH C����QST=>un`_iÜ`BK]C��Q?_=��¯Ce?B`��ç`BK]FI`NZeR-µ¹ � Ä$f ¹hgji�k¹ ]8|·ZeR-µº � Ä$f ¹hgº ]+uëif�]FISëFId$ÿ2C8k³O�`_=
kluTi_ÿ2=��@Ce?X`}mb="icRS�]H>C��li2Älf ¹hg¹ F>d]k�Älf ¹Xgº W8÷^KQC3ZéUl\þ=��eÄlf ¹Xg¹ O2`BKQ=@RQA>K³OgÿeF>dQdQ=I`>�¯C�RQd]u���RQC8S/�klC2`_Ce?_w�uTdQCgk.W���d�=@?_klC8?.`B=H�]S `_Ce?=>Rl`�m"?_=>d]AH:S_��c�Qun`³H>C9�GÿeF>d]kluëkQFJ`_C8i8O�`}mb=WøA��iBC2`�FI?_C;R]iBC8k.W
÷^KQuTiEFIwV=@RQd�`_i"`_=�1lm�1@N	z+ÿLKQ=�icC8d��c�QSTF>und�`_C��h`_iGFId]ku1�N�ÐN	z$Ð ¹ N-¶È1 º Î �]FI?B`BuëFIS�1lW @h��?B=@RQd]k
��46587 klC8ÿe?��<�l`_un=@d]i�ZµiBCeC���unA$W�1�]2W

v�K]FIuTd�Z'1�]^ÿ8FIdN�¯C+R]iBC8kqund&F>d!FI`c`LF>ÿLH�`_K]FJ`�C����QSn=@u `Liq�ªRQ?B`BKQC8?"`BK]C+Hhund]kq=����¯Ce?_wÜR��
`_FJ`_un=@d^�¯CeKQuTd]k�F>d�F>ÿ2`Bu��>CGm�=@?_k.W�7 _5cq��FI`c`LF>ÿLHVÿeFId)�$CEwãF>klCG=>d�1QW @v?_=>R]d]kQi�=��Y��405w7+O
R]icuTdQA�Z'1J]�OQÿe=>d]iBuTic`BuTdQA�=��ÎFnj]W @dcq��FI`c`LF>ÿLHãFJ`^`BK]C0�¯CeA@und]dQund]AVF>d]kqFnj]W @dcq��FI`c`LF>ÿLHãFJ`^`BK]C
Ced]kþ=���1QW @�?_=>RQd]k]ieW.÷^KQCVFJ`B`_F>ÿLH&R$icCgiEF`øw��iBC2`vm"u `_Ké`_KQCf�]?Li}`�FId]ké`BK]un?Lk mb=>?LkQi3ç,Ô�!kÒ
 �+�!'è°í��n �Ö�#^+,Ô�Öe!" �è°Öeè°Ö<ô3!kÒS�0ä� �êB�qìS��� ênÕ�!" �!*è\Ô�Ö$W]UhRS�QH@C��liÑÄ f N gN F>d]kNÄ f N g¹ FI?_CrA@RQC8i_iBC8k
���[w%RQSn`Bu��QS/�huTdQAþ`BKQC��]?Li}`ãF>ÿ2`Bu��>C�mb=>?Lk[uTd `_KQC`øw��icCe`n�<�LZµFçÿeF>d]kluëkQFJ`_C�iBRS�QH>C9�
�ª=>? ]
Ä$f N gji�kN FId]kçF>k]klund]A�`_KQC�`BKQuT?LkþF@ÿ�`Bu��>CVmb=>?Lk&m"un`BKÌZµF!ÿeF>d]kluëkQFJ`_C�iBRS�QH@C����ª=@?,]nó6Älf N g¹ WáÝKQCedV`_KQCrÿ2=@?B?_C8ÿ2`�icRS�]H>C����]FIuT?WZ*Älf N gN ¸ Älf N g¹ ];uTi��ª=@RQd]k.O>`BKQC�F@ÿ�`_u/�@C"m�=@?_k.OJm"K]uTÿLKVuëi;`BK]C
C��Qÿ2STR]iBu/�@C���=>?3=��³`BK]CEÿe=>?_?BCgi	�¯=>d]kQundQAÜ=>Rl`$�QRl`_i"F��f`BC8?3`_KQC�icRS�]H>C��VwVu/�huTdQA$O�m"uTSTS��¯CvC9��R]F>S
FId]k�`BK]Ce?_C��ª=>?_C�m"uTSnSq+$ �Ö�+,����Ô�Õ�!×OQA@CedQC8?_FI`BuTdQAãFB�]F>i_icu��>Cvmb=>?Lk.W]÷^KQuëiÑ�]F@iBiBu��>Cvm�=@?_kqm"uTSnS
�Q?B=J�]FIA�FJ`_CÜ`_KQ?B=@RQA>Kþ`BK]C�Zu7 ic`B?_R]ÿ�`_RQ?BCVuTd]iBuTklCV`_KQCB�]?Li}`+?_=>R]d]kþF>d]kçm"unSTS�dQ=>`ÜFA�XC8ÿ2`
FId<�%=��.`BKQCr`}m�=Ü=>?_unA@und]F>S]F>ÿ2`Bu��>C�mb=>?LkQi8WJ7b`�`BKQCGCed]kã=��.`BKQCEicCgÿ2=@d]kã?_=>RQd]k³OI`BK]CH�ª=>STST=Jmq�
undQA%`}mb=��JFISTRQC8ibwVuTA>K�`��¯CvF>ÿ�`_u/�@CH�ª=@?�`_KQCvÿ2=>?_?_C8ÿ�`bH>C9�hi9xÍZFR-µN ��Älf ¹hgji�kN ]Í|�ZFR-µa ��Ä$f ¹hga ]�O
FId]k
ZFR-µ¹ �;Älf ¹hg¹ ]Í|LZFR-µº �;Älf ¹hgji�kº ]�W¯UhCeC���unA$W�:QWQ÷^KQC8?BC��ª=>?_C>Ohu `"uëiq�$=�iBiBu��QSnCG`B=ãkluëi_ÿ2=��>C8?
`}m�=ãwV=>?_C�icRe�QH>C9�)�]F>un?LieW�áÝK]Ced!`BK]CÜÿ2=@?B?_C8ÿ2`�ZcÄ f N gN ¸ Ä f N g¹ ]^uëi"R]iBC8k.Oe�$=>`BK;Z*Ä f ¹hgN ¸ Ä f ¹hga ]
FId]k;ZcÄ$f ¹Xg¹ ¸ Ä$f ¹Xgº ]rÿeFId}�$C�ÿ2=>wB�QRQ`BC8kéicC9�]FI?LFJ`_CeS��>W�7Gÿeÿe=>?Lklund]Aã`B=�`BKQC%H>C��!i_ÿLKQC8klR]SnC%=��
��46587+O�Ä f N gN F>d]k;Ä f ¹hg¹ iBK]F>?BCB�Qun`_iXj��cbq=���`_KQCãwãF>ic`BCe?�H@C��@O�FId]kçiBunwVuTSTF>?BS��>O2Ä f N gN F>d]k
Ä$f ¹hgº iBK]FI?_CH�Qun`_iqd��$_h@3ZµiBCeCv÷F��QSTCn_h]�Wh÷^KQCe?_C��ª=@?BC@O>`_KQC6=��±`_RS�QSTCfZcÄ$f N gN ¸ Älf N g¹ ¸ Älf ¹Xg¹ ¸ Älf ¹hgº ]
ÿ2=>d$icuëi}`Li�=��Ñ=�b!dQ=>d���=��>C8?BSëF��e�Qund]AqH@C��y�Qu `LieW�D�=@dQC2`_KQCeSTC8i_ieO�`BKQCqZéUl\)=��^`BK]C�F>kQkQu `_u/�@C
icRS�]H>C��;Älf N g¹ uëi%dQ=I`�RQdQu��@R]CeS�� kQC2`BC8?BwVuTdQC8k³WÎ÷^K]Ce?_C��ª=>?_C>O�`B=çkluTi_ÿ2=��@Ce?�`_KQC�ÿe=>?_?BCgÿ�`�=��
H>C��B�Qun`_i^m"un`BK�KQuTA>K)�]?B=J�]F��QuTSTu `��@O>`_KQ?BC8C0øw��icCe`_ibFI?_CrR]iBC8k.Wl÷^KQuëib?BCgklR]ÿeC8i3`BKQC�ÿLK]F>d]ÿ2CG=��
FÜm"?_=>dQA�icRe�QH>C9�3�$C8undQAn�]Sn`BC8?BCgk�`_=`Z*1<ý.N	z9] ¹ ¶L1�ý º Î WQ÷^KQCEuTdQu `_uTF>S³ÿ2=@wf�]Rl`_FI`BuT=>d]F>S¯ÿe=@ic`
=��.`BK]uTibFJ`B`_F>ÿLH�uëiw:6m�1 N�z ÿLK]=@iBCed��c�QSëFIuTd@`_C��h`_i3FId]k^:6m$1 N	z�Ð º,Ï ¶L:6m$1 z ¹ �]FI?B`BuëFISÍ1lW @h��?B=@RQd]k
��46587 klC8ÿe?��<�l`_un=@d]i8W��Gd]ÿ2CuZcÄ$f N gN ¸ Ä$f N g¹ ]�FI?_C�kluëiBÿe=��>C8?BCgk.OX`BKQC9�þÿ8FId��¯C�R]iBC8kþ`B=��$d]k
Z*Ä f ¹XgN ¸ Ä f ¹hga ]-ZªC��lÿeC��l`Ñ�ª=@?b`BKQC+ZéUQ\ =��AÄ f ¹Xga ]�m"un`BKq`}m�=3øw��iBC2`Li^FId]kN1Ym91@N	z6m91 ¹ Nq¶Ê1 º Î
�]FI?B`BuëFIS81QW @��×?_=>R]d]k
��46587 klC8ÿe?��<�l`_un=@d]i8W�D�=>`Buëÿ2Cã`_K]FJ`�ZcÄ$f ¹XgN ¸ Ä$f ¹Xga ]+F>d]kÌZ*Älf N gN ¸ Älf N g¹ ]
kl=VdQ=I`riBK]FI?_CvFId<��wãF>ic`BC8?"H>C��)�Qu `LiÑ�huTF%`_KQC�H>C9��iBÿLK]C8klRQSTC>W

ù>�°� no:p�Aq����sr·�����Ç�>ßFt���<
uH� `_=édQ=Jm�O�mb=>?LkQi+K]Fh�@C^�¯CeCedÙklC��$dQC8k F@i��¯CeuTdQA¾_9u�]u `Li%m"uëklC@W�7rd uTd@`_RQun`Bu��>C�uëklCgF
�ª=>?�Fn�oF>?BuëFId�`EøXùú.û�ü.ý�FJ`c`LF>ÿLHãuëib`B=VR]iBCGSëFI?_A>C8?�mb=>?Lk�iBu�.eC8i8O<�ª=>?^C��lF>wB�QSnC@Olund!ic`BC��$i^=��
_9��c�Qun`_i9xS:J1��Qun`_i8OS=Jbf�Qun`_i8OQ=>?H�=n�]u `LieW
uriBundQA�øA��icCe`rm"un`BK}:�1h�c�Qu `Gm�=@?_kQi8OQSTC2`$	�µæ¶ Z�	�µN ¸ 	�µa ¸ 	�µ¹ ¸ 	�µº ]Ñ�¯C+`_KQC��QST=lÿLHli�uTd FøA��icCe`nZ\j�¼Ç»)v�1 ¹ a9]�OXFId$k�w µw¶ ZFw µNyx a ¸ w µNUx ¹ ¸ w µNUx º ¸ w µa`x ¹ ¸ w µa`x º ¸ w µ¹ x º ]rklCedQ=>`BC@O$uTd`BKQCvA>u��>C8d�=@?_klC8?8O@`BK]C0�¯=@i_iBu/�QSTC�:J1��*�Qun`^m�=@?_kQi�wãF>klCE=>RQ`^=���`_KQC�ÿ2=>d$ÿeFJ`_Ced]FI`BuT=>d�=���`}mb=

_9��c�Qun`�mb=>?LkQiY�ª?B=@wQ	�µcWJ÷^KQCq�]F>un?Li�=��]mb=>?LkQi³`LFIH@CedX�ª?_=>wz	�µXF>?BC�und]kQuTÿ8FJ`BCgk��<�v`_KQCbiBRS���

�



Z

Z Z3

Z

Z

Z Z

21 3 4

A

A
P P

P

P

P

PP

A P

P
A

P

PPA A

P
A P

A

P
PAA

P

P

Z 1
(1)
2 Z

(1)(1)
4

(1)
Z 5

(1)
6

(2)
1Z

(2) (2)
Z

(2)
32 4

(2)
5Z

Z
(2)
6

(3)
1

(3)
2Z Z

(3)
3

(3)
4

3
(1)

ZZ

P

A

A

A

A

P =
i

P = P =
ii

P =
i

A PPA

ii i i
C =

1 2 43
C = C = C =

(1)
1

(1)

?
?

?
?

? ???

? ? ? ?

−1

×AØ�Ù Í7{]Í « _3Ö±ze{�{czeÄB�+~8�ãÚI� ÛG�}~8���hÀ>�;~8Ï³�±�"�� ���������EÄB|�z8����aµÚ b
b



und]kQC��lC8i3und w µBW@Y�C2`w´}µY¶ Zk´}µN ¸ ´}µa ¸ ´}µ¹ O�´}µº ];?BC9�Q?BCgicC8d�`;`BKQCH�]Sn=lÿLHli�=��¯=@Rl`��QRQ`�øw��iBC2`LiF��f`BC8?3=@dQCW��405w7 ?B=@RQd]k.O�FId]kVSTC2`6|�µ2¶ Z�|�µN ¸ |Xµa ¸ |�µ¹ ¸ |nµº ]�?BC9�Q?BCgicC8d�`�`BKQC6�QST=hÿLHli3=��.`BK]C=>Rl`$�QRl`HøA��iBC2`_i^F��f`BCe?b`}mb=n��405w7 ?_=>RQd$kQieW<��d�`BKQC0�ª=@SnST=Jm"und]A�ÿLK]F>und
Z\:�]�O}w µNyx a ¶H	 µN�~�~ 	 µambF@i�wãF>klC%FIdéF@ÿ�`Bu��>Cn:J1h�c�Qun`rmb=>?Lk.O$F>d]k�w µ¹ x º ¶Q	�µ¹ ~�~ 	�µº m^F>i�wVF@klC%F^�]F>i_icu��>Cn:J1h�c�Qun`m�=@?_k.OlSTC8F@kluTdQA�`B=�`BKQC-�ª=@SnST=Jm"uTdQAB�]FJ`B`BCe?_dq=��æøA��icCe`_i9x
ZF���H�I���]	X]4E ZF�[�����H�B��]4E ZF���]���^�]�h] Z\:�]

v�K]FIuTd3Z\:J].und]kQuTÿ8FJ`BCgiX`BK$FJ`8OgF��f`_Ce?³=@dQC;?B=@RQd]k.Oe`BKQCA:�1h�c�Qun`³m�=@?_kQi>´}µN ~�~ ´}µa FId]k-´yµa ~�~ ´}µºFI?_CéF>ÿ2`Bu��>C>O^FId$k FISTSr`_KQCç=I`BK]Ce?Li)�]F>un?Li�F>?BCy�]F>i_iBu/�@C>W87H�f`BC8?�`}mb= ?_=>RQd$kQieO^FISTS-:J1h�c�Qun`
ÿ2=>d$ÿeFJ`_Ced]FI`BuT=>d]i%=��G`}m�=�| ¿µ � iãFI?_C�A�FI?$�QSnCgk.W;D�=@dQC2`_KQCeSTC8i_ieO;F>d]FIS��licuëiÜ=��n_a��c�Qu `�m�=@?_k]iund]kQuTÿ8FJ`BC3`BK]FI`�|nµN |^|Xµa FId$k^|Xµ¹ |�|Xµº FI?_CA�$=>`BKX�$FISëFId]ÿeC8k.Wg÷^KQC�ÿLK]F>und^Z':J]�ÿeFId�Oe`_KQCe?_C��ª=@?BC@O�$CãR]iBC8kçuTd[F�jQW @�cq��FJ`B`_F>ÿLH!=@d�1QW @�?_=>RQd$kQiv=��q��46587+O.`_= kluëiBÿe=��>Ce?E`_KQC�icRe�QH>C9�u�]FIuT?Li
Z*Älf ¹XgN ¸ Ä$f ¹Xga ]"F>d]k�Z*Älf ¹hg¹ ¸ Älf ¹hgº ]�W$÷^K]CÜZéUl\ =��æ�¯=I`BK?Ä$f ¹hga FId]k}Älf ¹hg¹ F>?BC�d]=I`rRQd]u���RQC8S/�
klC2`_Ce?_w�uTdQCgk.Ob`BKQ=@RQA>K³W"÷^KQC8?BC��ª=>?_C>O3`BKQC?�Q?_=��¯Ce?B`�� =����]F>STF>d]ÿ2CgkÝm�=@?_k]i�ÿ8FId kluëi_ÿ2=��>C8?
:S_!H>C9���Qu `Li�FJ`�Fþ`BuTwVC>WA��d =@?_klC8?�`B=
�]Sn`BCe?ã=@dQS��[`BKQC ÿe=>?_?BCgÿ�`ãicRe�QH>C9���oF>SnR]C8i8O;m"u `_K
KQunA@K)�Q?_=��$F��QuTSnun`��>Oh=@dQCfZµCedQSëFI?_A>Cgke]w�QSTF>und�`_C��h`qøw��icCe`buëibR]icCgk.WQ÷^KQuëi^ÿ2=>?_?_C8i��$=@d]kQi3`B=31 ¹ a
ÿLKQ=@iBCed��c�QSëFIuTd�`BC��h`LieO3F>d]kÇ1 ¹ a$Ð ¹ N�¶ 1�z ¹ �$FI?B`BuëFIS01QW @��×?_=>R]d]kC��405w7 klC8ÿe?��<�l`_un=@d]i^�¯Ce?
icRS�]H>C��)�]FIuT?8W

��d]ÿ2?_C8F@icuTdQAG`BKQC�mb=>?Lk�icu�.eC"uTd�F-øA��icCe`;`B=�=�b��c�Qu `�mb=>?LkQi8Oo`BKQCq�ª=@SnST=Jm"uTdQAE`BCe?_wVund]=>ST=>A��
F��S�QSTuTC8i9x�SnCe`�w µ3¶ ZFw µNyx a7x ¹ ¸ w µNUx a7x º ¸ w µNUx ¹ x º ¸ w µa`x ¹ x º ]ãkQCedQ=>`BC>O3und `_KQC A>u��>C8d =@?_kQCe?gO`BKQC`�$=�iBiBu��QSnC)=Jb��c�Qun`%mb=>?LkQiÜÿe=>d]iBuëi}`_undQAé=��"`BK]Cqÿe=>d]ÿ8FJ`BC8d]FJ`_un=@d =���`_KQ?BC8C�mb=>?LkQi-�ª?_=>w
	�µcO³m"K]uTÿLK[FI?_CVund$kluTÿ8FJ`_C8k
�<�&`BKQC�icRS�S�×uTd]klC��hCgiv=��Pw µcWY³C2`�|nµH¶½Z�|nµN ¸ |Xµa ¸ |�µ¹ ¸ |�µº ]?BC9�Q?BCgicC8d�`�`_KQC��QST=hÿLHli^=��`_KQC�=>Rl`$�QRl`Wøw��iBC2`Li"F��f`_Ce?^`}mb=f��405w7 ?_=>RQd$kQieW

Zj�]�[����]4E Zj���I�
��]4E Ze���]���h] Zk=<]
v�K]FIuTdÌZk=�]viBKQ=Jm�iG`BK$FJ`]w µNyx a7x º ¶C	�µN ~�~ 	�µa ~�~ 	�µº uëi+F>d F@ÿ�`_u/�@Cf=�b��c�Qun`vmb=>?LkéF>d]k FISTS;`BK]C=I`BK]Ce?�=�b��c�Qun`%ÿ2=@w��QuTd]FJ`_un=@d]i+=��"`BKQC�unde�QRl`føw��icCe`�FI?_C3�]F>STF>d]ÿ2Cgk.W'	�µ¹ uTi��]F>i_iBu/�@C>W÷^K]C=Jb��c�Qun`�mb=>?Lkãÿ2=@w��QuTd]FJ`_un=@d]i�=��³`BK]CEiBC8ÿe=>d]kã?_=>R]d]kãFI?_CGF>SnS��]FISëFId$ÿ2C8k³W�÷^KQC6=Jb��*�Qun`�mb=>?Lk
ÿ2=>wn�QuTd]FJ`_un=@d]i�F��f`BC8?�`}mb=�?B=@RQd]kQi^FI?_CGF>SnSXA�FI?$�QSnCgk.O<�QRl`"un`^m^F>ibklCe`BC8ÿ2`BCgk�`_K]FJ`P|XµN |�|XµaFId]ks|nµ¹ |�|Xµº F>?BCW�]FISëFId]ÿeC8k.O�FId]kã`BKQuëi��Q?B=J�$C8?c`��%uTi�ST=@ic`bF��f`_Ce?Ñ1lW @v?_=>RQd]k]ieW�÷^KQuTibFISTST=Jm�i
F6j]W @dcq��FI`c`LF>ÿLHv=>dB1lW @�?_=>RQd$kQi�=�����405w7 `B=�kluëi_ÿ2=��>C8?æÄ f ¹hgN FId$k+`_KQC-_a@�Y�Ul\^iÎ=��ÍÄ f ¹hga W���d=>?LklCe?�`B=f�]Sn`BC8?"=>Rl`^m"?B=@dQAVicRS�]H>C��ãÿ8FId]kluëkQFI`BC8i8Ol=>d]CfZµCedQSëFI?_A>Cgke]wøw��icCe`buëibR]icCgk.Olm"KQuëÿLK
FIwV=>RQd�`Li.`B=01 º Î ÿLKQ=@iBCedS�*�QSëFIuTd�`BC���`Li³FId$kX1 º Î Ð ¹ N ¶Ê1 Ïh� �]FI?B`BuëFIS�1lW @h��?B=@RQd]kvklC8ÿe?��<�l`_un=@d]i8W

ù>��ù � � �ã�q�����6� ���F:�à9�<�>=$����� � à�à5:S�5;Ì��²Ì��� �E�
÷^KQCÑ�ª=>STST=Jm"undQA%ÿLK]FIuTduZ'@J]ÎuTi�FIdãun`BC8?_FI`Bu��>CoN^=>dQC��×?_=>RQd$k�ÿLK$FIuTdã=��>øA��iBC2`_iA�ª=>?A��405w7ÜZµF>d]k
Pw5�Ue]�OlR]iBund]A`_a��c�Qun`"F@ÿ�`_u/�@CEmb=>?LkQi9x

ZF	O	M	B	X]4E Z�	O	O	O	X] Z'@J]
uH� `B=&d]=Jm�O.u `Üm^F>i�F@iBiBRQwVC8ké`BK$FJ`Ü=@dQS/� `BKQC^�]STF>und�`BC��h`_i�mbCe?_CãÿLKQ=@iBCed³O³F>d]kþ`BKQC�H>C��
mbF@iGH@C��l`��e�hCgk¾Z\�]F>i_iBu/�@Ca]�W>7 øXùú.û�ü.ýé?_CeSëFJ`BCgk<��H>C�� FI`c`LF>ÿLH ÿ2=@d]iBuTic`_iv=���H>C8C��QuTdQAq`BK]C
x�¡���z8�@�����G{}|�ze{3��{�Ä�z8��Øl�"ÄB|�z8������À+è���{}|V��{}���L��Ï

d



�QSTF>und�`_C��h`W�S�lCgk��QRl`EwVF>HhundQA�ic=@w�C�icRe�QH>C9�hirF>ÿ�`_u/�@C8a>WXUhRe�S�$=�icC3Ä f N gN uëirwãF>kQC%F>ÿ2`Bu��>C@O
?BRQd]dQund]A+`BK]?B=@RQA>K�F>SnS�1@N	zH�¯=@i_iBu/�QSTCW�JF>SnRQCgieW<7rÿ8ÿ2=@?_kluTdQA�`_=+`_KQCGH@C��ViBÿLK]C8klRQSTCr=��Y��405w7+O
ug�qÄlf N gN uTiEF>ÿ2`Bu��>C@O]dQ=�=I`BK]Ce?6�ªRQSnS;iBRS�QH@C��qm"unSTS��$C�F>ÿ�`_u/�@C>WX÷^K]FJ`EuTi6�¯C8ÿeF>R]iBCÜ=��;`_KQCÜSTC��f`
?B=>`_FJ`_un=@d;�<�C1�@}�Qun`_iB�¯Ce?N_a1�b��c�Qu `f�QST=hÿLH[uTd `_KQC&icRe�QH>C9�[A>Ced]Ce?LFJ`BuT=>d�W�÷^KQuëi�?B=>`_FI`BuT=>d
FIwV=>RQd�`bwVF>H>Cgi�`_KQCEF@ÿ�`_u/�@CW�¯=>?B`BuT=>d�=���Ä f N gN ic`B?LF>k]klSnCn_9��*�Qun`�mb=>?Lk3�¯=>RQd$kQFI?_unCgiA�ª=@?bF>SnS
`BKQCG=I`BK]Ce?�iBRS�QH@C��li�R$icCgkãund�`BKQCGdQC��h`�b]W @E?_=>R]d]kQi8O@FId$k3�$CEi	�]Snun`�uTd�`B=�`}mb=+dQC8unA@K��¯=>?_uTdQA
m�=@?_kQi}ZªdQC8u `_KQCe?�=��v`BKQC8w �¯CeuTdQA F@ÿ�`_u/�@Ca]�WÑ�GdQS�� F��f`_Ce?N1�@KmÍ_h1�b[iBR]ÿLK ?B=>`_FJ`_un=@d]iãm"uTSnS
ic=@w�C&iBRS�QH@C��C�¯C F>ÿ2`Bu��>C@Wæ��`�w�CgFId]i�1�@
m�_a1�bKm�b����� 1�N}a!?_=>R]d]kQi8W�D�=>d]C2`BK]CeSTC8i_ieO;u/�
`}m�=?+$Ô�ÖSä��,+�Õ�!*è°í��EwVF@i}`_Ce?f_9��*�Qun`vH>C��!mb=>?LkQiGm�C8?BC�wãF>klCVF>ÿ2`Bu��>C>OXFId$k m"un`BKþ`BKQCãi_FIwVC
�$C8?Bw%Rl`_FI`BuT=>d³O2�ª=>?%C��QFIwB�QSTC>OæÄ$f a gN FId$kCÄ$f a ga O`BKQC8d icC9�>C8d icRS�]H>C��liÜm�=@RQSTk;�$CqF>ÿ�`_u/�@CF>ÿ2?_=@i_iÎ`_KQC0b]W @�?B=@RQd]kQi�=��>��405w7�xSÄlf a gN O�Älf a ga O�Älf ¹hga O�Älf º ga OeÄ$f Æhg¹ OeÄ$f z g¹ OSÄ$f Îhgz ZµiBCeCE÷F��QSTC
_a]�W$÷^KQC0�ª=>STSn=Jm"uTdQA3øA��iBC2`�ÿLK]FIuTdq?BCgicRQSn`_iq�<��iBC2`B`BuTdQA�iBRS�QH>C9�liÑÄ f a gN F>d]k�Ä f a ga F>ÿ�`_u/�@C�x

ZF	O	O	O	X]4E ZF	O	O	O	X]4E ZF���]���h] Z\�]
7Âj]W @dcq��FJ`c`LF>ÿLH&ÿeF>d}�¯CãwãF>klCV=>d?1lW @h��?B=@RQd]k���405w7ÜO³R]iBund]AqÿLK]F>und³Z\�]�W>7rS `_KQ=>RQA@K

`BKQC"uTdS�QRl`Î`_=G`_KQC^`BK]un?LkÜ?_=>R]d]kÜuëiÎwãF>klC^=��¯FISTShA@F>?��QSTC8kÜm�=@?_k]ieOoun`�uTi;FW�µF>ÿ2`;`BK]FI`�|nµN |K|XµaFId]k]| µ¹ |G| µº FI?_Cw�¯=I`BKVF>ÿ2`Bu��>C@Wg÷^KQC0_9��*�]u `�m�=@?_k^| µN |G| µa �¯CeuTdQA�F>ÿ2`Bu��>C@Ogÿ8FId��¯CbR]icCgk�`_=kluTi_ÿ2=��@Ce?^`_KQCf�NZ\�]F>i_icu��>Ch]^YUl\^ir=��wÄ$f ¹hgN O]m"un`BKé=>dQC+ÿLKQ=�icC8d��c�QSTF>und�`_C��h`8W]÷^K]uTiGFIwV=>RQd�`Li`B=)1@N	z$Ð Ï ¶Ç1>a ¹ �]F>?c`_uTF>S>1lW @h��?B=@RQd]k^��405w7 kQC8ÿ2?$�<�l`BuT=>d$ieW
÷^KQC6_a��c�Qun`�mb=>?Lk^| µ¹ |
| µº ÿ8FIdn�$C^R]iBC8kÜ`B=vkluëiBÿe=��>Ce?�`BKQCÑdEYUl\^i�=��>Ä ¹¹ FId$k�`BK]C8�ªR]SnSÄ ¹º ZµFISTS�`BKQCgicC8�Qun`_i�FI?_Cw�]F@iBiBu/�@Ca]2W8÷=H�]Sn`BC8?=@Rl`m"?_=>dQA01�@h�c�Qun`�iBRS�QH@C���ÿeF>d]kluëkQFJ`_C8i³R]d]klCe?1@N	z"?BC8STFI`BCgkVH>C��li8OJ`}mb=+kluTic`BuTd]ÿ2`8�QSëFIuTd�`BC��h`w�]Sn=lÿLHli�FI?_C"?_C9��RQuT?BCgk.W>÷^KQuëi3F>w�=@RQd�`_i�`B=�`}mb=

ÿLKQ=@iBCed��c�QSëFIuTd�`BC��h`LieOQF>SnSCed]ÿe?��<�l`_C8kqRQd]klC8?01�N�zv?_CeSëFJ`_C8kqH>C9�hi8OQ?_C8iBRQSn`BuTdQAãund}1�N�Ð�N�z$Ð³a Æ ¶
1 ¹ Ï �]FI?B`BuëFIS>1lW @h��?_=>RQd]k)��46587 klC8ÿe?��<�l`_un=@d]i8W

� E
FHGJ�}KyÛ�O�Q}ò"õeRUTçö�V0FHG³ñ

÷^KQCEP3?B=J�$=�icCgk35�d]ÿe?��<�l`_un=@d�U�`LFId]kQF>?_kyZµP85�US]3uTibFf�=��c�Qun`8�QST=lÿLH�ÿ2u��QKQC8?8OhR]iBund]A%F�_a1�b��
�Qu `"H@C��>OQkQC8iBunA@dQC8k)����YFIu³F>d]k�Z F@iBiBC��ãuTd
_9d�dJj)Z±icC8Cf�/_9d��°]bFId$k�m^F>i^F��]?BCgklC8ÿeC8i_ic=@?3`_=
��46587+W]P85�U�u `_Ce?LFJ`BCgi^CeuTA>K�`"?B=@RQd]kQiq�]SnR]i"F>d!=>Rl`$�QRl`"`B?LFId$i��ª=@?BwãFJ`_un=@d³W

SY�'� ����� � � ����²��
7 P85�U ?_=>RQd$k uëin�@Ce?$�çiBuTw�uTSëFI?%`B= FIdC��405w7 ?_=>RQd]k³W�÷^KQCqwãFIuTd klu��XCe?_Ced]ÿeC8iVFI?_C�uTd
`BKQCv=>?LklC8?�=���`BK]CE=J�$C8?_FI`BuT=>d]i�uTdqFViBRS�QH>C9�ãwVug�luTdQA%SëFh�>C8?8OhFId$k�`_KQC0�S�lC8k^�¯Ce?_wÜRQ`_FJ`_un=@d
=��rmb=>?LkQiX�¯C2`}mbCeC8d ?_=>RQd$kQieW�áÝKQuTSnCquTdC��405w7 FéiBRS�QH>C9� w�u/�lund]AþSëFh�>C8?Üuëi�ÿe=>wB�¯=@iBC8k
F>i9x�Z\´ µN �LÄ f µ gN O�´ µa {ÌÄ f µ ga OÍ´ µ¹ {ÌÄ f µ g¹ O�´ µº �LÄ f µ gº ]Ñ�ª=@?vF>d uTdS�QRl`�´ µ O¯uTdþP85�UXO¯`_KQuTiSTFh�@Ce?vuTiv?_C��]?BCgicC8d@`_C8k}���ÍxAZ\´}µN �LÄlf µ gN O�´}µa �ÇÄ$f µ ga O�´}µ¹ {LÄ$f µ g¹ O�´}µº {LÄlf µ gº ]2W�\bC8iBuTkQC8i8O`BKQCB�¯Ce?_wÜRl`LFJ`BuT=>dþ=��3mb=>?LkQiBZ��C��RL�)]2O��$Ce`}m�C8Cedþ?B=@RQd]kQi8OXund
��46587 K]F>iG`BK]C��ª=@?Bw
Z��Q�LRO�)]4E ZF�zRB�C�)]bm"KQuTSTC�und&Pw5bUXOlun`�uTi�ZF�z�LRz�)]oE ZFRO���Q�n]�W
¿ �Î|����^���"��~e{b{}~ÜØl�GÄ_~g�@ÏT������Àãè���{}|�{}|@�G�}�L� z2{}��À>Öµ�o�_æãze{�{cz8Äc�V�>�}�L���L�J{}��Àã����� ®7�ª�Qè�|���Äc|��@���L�
{}|��^��{��}�@Ä_{}�@�}�"~eÏX{}|���ÐlÑ]ÒlÓ]ÔlÕ%z2{�{cz8Äc�%���ãzG�cz2{}|��_�3À>���Q�_�}�L�J{�è;zLæJ�

_aj



SY�°� �������Y�h�2�<���2�'�u��� ��� �
÷^KQC�H>C9�J��i_ÿLKQC8klR]SnCE=��ÎPw5�U�uëi^`BKQC+i_FIwVC�F>ib`_KQC�=>d]CER$icCgk^�ª=@?Ñ��46587 ZµiBCeCÜUhCgÿ�`8W�1lW�_a]�W

SY��ù � à�à5:S�5;�<^��² � �<�2�����<�>= � ����²2� ��� �
�GdQCG=��.`BKQC-�¯C8ic`Gø.ù�ú.ûü.ý�FJ`B`_F@ÿLHhi�FIA�FIuTd]i}`^Pw5bUXO@R$icuTdQABøA��icCe`�m"un`BKy_9��c�Qun`�mb=>?LkQi8O@uëi�x

ZF	O�Q	M	X]4E ZF�Q�Q�B��]4E Ze�����]�h] Z*��]
v�K]FIuTdÌZ*��]+FISTSn=Jm�i+F�j]W @dcq��FJ`c`LF>ÿLH =@d;1lW @q?B=@RQd]kQi�=���Pw5�U.W�÷^KQC�FI`c`_F@ÿLHþkluëi_ÿ2=��>C8?

`BKQC�icRS�]H>C��`�]F>un?fZ*Älf ¹XgN ¸ Älf ¹Xg¹ ]�ZªC��lÿeC��l`6�ª=>?r`BKQC�ZéUl\ =���Älf ¹hg¹ ]H�<�!ÿLK]C8ÿLHhund]Aãug�6ZeR-µN �Ä$f ¹hgji�kN ]A| ZFR-µ¹ �ÇÄlf ¹hg¹ ]vuëi��]FISëFId$ÿ2C8k³W�÷�=N�$S `_Ce?+=@Rl`Üm"?_=>dQA&iBRS�QH>C9�þÿ8FId]kluëkQFI`BC8i8O.`}mb=
�QSTF>und�`_C��h`�øw��iBC2`Li�F>?BC�R$icCgk.W8÷^KQCbFJ`B`_F>ÿLHvÿ2=@wB�QSnC��lu `��vuëi21�m/1�N�z�ÿLKQ=@iBCed��c�QSëFIuTd�`BC��h`Li³FId]kX1�m
1 N	z m�1 ¹ N ¶Ê1 º Î �]F>?c`_uTF>S�1lW @h��?_=>RQd]kvP85�U�klCgÿ2?$�<�l`BuT=>d]i8WgUlunw%RQSTFI`BuT=>d]iR]iBund]AGPw5bU�Z\:�1�]2O2`BK]C
:J1h�c�Qun`Ñ�QSn=lÿLH�wVuTdQu/�*�@Ce?LicuT=>d�=��;Pw5�U.OQÿ2=>?_?_=��¯=>?LFJ`BC�`BKQC�C��<�¯C8ÿ2`BCgkqÿe=>wB�QSTC��lun`��3�]A>R]?BCgieW
UhunwVuTSTF>?3`_=���405w7ÜO�F>d�FISn`BC8?Bd$FJ`Bu��>CGFJ`c`LF>ÿLH�=>d�P85�Uãÿ8FId�R$icCGSTF>?BA@Ce?�mb=>?Lk�iBu/.8C8i8O��ª=@?

C��QFIwB�QSTC>O<:J1X�Qu `Libm"uTklC@WpuriBundQA%`BK]CEi_FIwVC�`_Ce?_wVundQ=@Sn=@A��ãF>i�uTdqUhCgÿ�`8W�:]W 1QO>`_KQCW�ª=@SnST=Jm"uTdQA
øA��icCe`Ñ�]FJ`B`BCe?_dqmbF@i"FId]F>S/�liBC8k.W

ZF���H�I���]	X]4E ZF�Q�[�����I��]4E ZF���]���^�]�h] Z\b�]
÷^KQC�ÿLK]F>undLZ'bJ]+=��Wøw��iBC2`Li+uTd]kluëÿeFJ`_C8i+`BK]FI`%`_KQC�uTdS�QRl`B:J1��*�Qun`��JFISTRQC�	�µN�~�~ 	�µa uTi�F>ÿ2`Bu��>C@O	�µ¹ ~�~ 	�µº uTi)�]F>i_icu��>C@O3FId$kÝFISTS�=I`_KQCe?)�ª=>RQ?):�1h�c�Qun`�ÿ2=>wn�QuTd]FJ`_un=@d]i�FI?_C��]F>STF>d]ÿ2Cgk.W87H�f`BCe?=>dQC�?B=@RQd]k.O$`BK]CVÿe=>wn�Qund$FJ`BuT=>d$iW´}µN ~�~ ´}µa FId$ku´}µN ~�~ ´yµ¹ FI?_C%F@ÿ�`Bu��>C@O.FId]kþFISTS�`_KQCV=I`BK]Ce?LiFI?_C��]F>i_icu��>C@We7Ñ�f`_Ce?r`}m�=ã?_=>RQd$kQieO¯FISTSY:J1��*�]u `Gÿe=>d]ÿ8FJ`_Ced]FI`BuT=>dq=��Î`}m�=�| ¿µ � iGFI?_C�A@F>?��QSTC8k³WD�=>d]C2`BK]CeSTC8i_ieOÎFId]F>S/�liBuTi+=��X_9��*�]u `�m�=@?_kQi8O�uTd]kluëÿeFI`BC�`BK]FI`G|�µN |\|Xµ¹ FId$k�|�µa |H|Xµº FI?_C�$=>`BKC�$FISëFId]ÿeC8k.W;÷^KQC!ÿLK]FIuTdÇZ'bJ]%ÿeFId�O`_KQCe?_C��ª=@?BC@O2�¯CqR]icCgk uTd FyjQW @�cq��FJ`B`_F>ÿLHç=>d³1lW @
?B=@RQd]kQi%=��GP85�UXO`B=çkluëiBÿe=��>Ce?�icRe�QH>C9�
�$FIuT?_i`Z*Ä f ¹hgN ¸ Ä f ¹hg¹ ]ÜF>d]kLZcÄ f ¹hga ¸ Ä f ¹Xgº ]2O�C��Qÿ2C��Q`
�ª=>?"`_KQC%ZéUQ\bir=��Î`BK]CÜF>kQkQu `_u/�@C+icRS�]H>C��li9xÍÄlf ¹hg¹ F>d]k}Ä$f ¹Xgº W¯÷^KQCX�Q?_=��¯Ce?B`���=����$FISëFId]ÿeC8km�=@?_kQivuëi+F��S�QSTunCgké`_=&F?_9��c�Qun`��oF>SnR]C>W�÷=N�]Sn`BCe?Ü=>Rl`+m"?_=>dQA&iBRS�QH@C��éÿ8FId]kluëkQFI`BC8i8O.=>d]C
ZªCed]STF>?BA@C8ke]6�QSëFIuTd�`BC��h`Xøw��iBC2`�uëi�R]iBC8k.O.m"KQuëÿLK[ÿ2=@?B?_C8i��$=@d]kQiG`B=u1 ¹ aãÿLKQ=�icC8d��c�QSTF>und�`_C��h`_i8W
÷^KQCçFI`c`LF>ÿLHÙwVF>H>Cgi`1 ¹ a$Ð ¹ NN�]F>?c`_uTF>S-1QW @��×?_=>RQd$kÝPw5�U kQC8ÿ2?$�<�l`BuT=>d$ieW"UhuTwÜRQSëFJ`_un=@d]i�=@d
Pw5�U>Z\:J1J]3ÿe=>?_?B=J�$=@?_FI`BCr`BKQC�C��<�¯C8ÿ2`BCgkqÿe=>wB�QSTC��lun`���FId]kNøw��iBC2`"?_C9��RQuT?BC8wVCed�`_i8W

� Tþò�ïrõ�Qcô��hö}ò3ï��
÷^KQuTiV?_C��¯=>?B`3�Q?_C8iBCed�`BCgk iBC��>C8?_F>Sq�oF>?BuëFId�`Li%=���ø.ù�ú.ûü.ý FI`c`_F@ÿLH F��S�]SnuTC8k `B= ?_C8klR$ÿ2C8k��
?B=@RQd]k^�@Ce?LicuT=>d$i3=��2��405w7 FId]kqPw5bU3�QST=lÿLH�ÿ2u��QKQCe?Li8Wh÷^K]C%ø.ù�ú.ûü.ý�FJ`B`_F@ÿLHhi��Q?_C8iBCed�`_C8k
kl=+dQ=>`3Ced]k]FIdQA@Ce?Î`BK]CGiBC8ÿ2R]?Bun`��Ü=��Í��405w7 =>?3P85�UXO��]Rl`�mbC�klCewV=@d]i}`_?_FI`BCgkãicC9�>Ce?LFISld]Cem
�oF>?BuëFId�`LiV=��E`BKQC&=@?BuTA>uTd]FISvø.ù�ú.ûü.ý FI`c`LF>ÿLHXO;und$ÿ2STR]kluTdQA F dQ=��>C8S"?BC8STFI`BCgk<�×H@C�� FI`c`_F@ÿLHXW
\�CgicuëklCgieO�m�CEuTSnSTR]ic`B?LFJ`BCgkã`_K]FJ`b`BKQC%øXùú.û�ü.ý�FJ`c`LF>ÿLHVuëi�d]=I`^?BCgi}`_?Buëÿ�`_C8kV`_=�øXùú.û�ü.ý<�×STunH@C
ÿ2u��QKQCe?Li8W
P�?_C��hun=@R]ibFJ`c`LF>ÿLHli^wãF>klCv=@d`��405w7 F>d]k!Pw5�U�uTd]ÿ2STR]klCJx

_J_



� SnuTdQCgFI?ÿe?��<�l`LFId]F>S/�liBuTi�C����¯Ce?_unwVCed�`Li³=>d���46587+Oo?BC9�$=@?c`_C8kvuTd)�/_���O��ª=@RQd]k�dQ=EF��S�$FI?_Ced�`m�CgFIHhdQCgiBiaZªCgi$]`�gF>d]FIS��licuëi³?_C��¯=>?B`BCgk�und��g_9=��licKQ=Jm `_K]FJ`;FÑ�ª?LF>ÿ2`BuT=>d+=��]FJ`ÎwV=@ic`�1<ý³N �h�3� Î
=��^FISTSw@�1)�$=�iBiBu/�]SnC�ZªuTd]klC9�$C8d]klC8d@` ]vicRe�QH>C9�hiE=��8��405w7 uTi�iBR]i_ÿ2C9�l`Bu��QSTC%`_=&F�STuTdQC8F>?
ÿ2?$�<�l`_F>d]FIS���`BuëÿEFI`c`LF>ÿLHXW

� undÌ� :���O³C����¯Ce?_unwVC8d@`Li�wãF>klCã=@d?��46587�Z\:�1�]EiBKQ=Jm�Cgk `_K]FJ`Ü`BKQC^:�1h�c�Qu `��QST=lÿLHéwVuTdQug��>C8?_iBun=@d�=��2��405w7 wãFh��dQ=>`q�¯C+iBC8ÿ2R]?BCvFIA�FIuTd]i}`"klu��¯C8?BC8d�`BuëFIS³ÿ2?$�<�l`_F>d]FIS��licuëi8O�R]d]klCe?
ÿ2C8?c`LFIuTd+`BK]Ce=>?_C2`_uTÿ8FIS�K<���¯=I`_KQC8iBuëieWo÷^KQC8iBCbC����$C8?BuTwVCed�`_i`_KQ=>RQA@K³Oom�C8?BC�dQ=I`ÎC��h`_Ced]klCgk
`B=V`_KQC�?BCgFIS��=��*�]u `Ñ�QST=lÿLH^��46587+W

� Fq`BuTwVundQAçFJ`B`_F>ÿLH¾ZµiBCeC}�/_a1��°]3Ô�Ö¾è°êWì��/��ê3��Ö�!c �!'è\Ô�ÖSä�=��b`BKQC^�ªRQSnSqbQW @h��?_=>RQd]ky��405w7+O`BK]FI`^kQC��¯Ced]kQi�=>d�`BKQCEdhRQw��¯Ce?b=��³w%RQS `_u/�]SnuëÿeFI`Bu��>CrH@C��li;`_K]FJ`^FI?_CW.8Ce?_=]O>uëi�?BC9�$=@?c`_C8k
und��g_aj���`BK]FI`Eÿ8FId ?_C8ÿe=��>Ce?6b�j�wãF@i}`_Ce?rH@C��N�Qun`_i8OX?BCa�@R]un?_und]Aã`BKQC�Ced$ÿ2?$���Q`BuT=>d =��81Ia �
?_F>d]kl=@wÊ�QSëFIuTd�`BC���`��QST=hÿLHli8W8Dr=>dQCe`BKQC8SnCgiBi8O8iBR]ÿLKÜFI`c`_F@ÿLHli³ÿeF>dX�$Cbÿ2=@RQd�`BCe?_C8k-�<�vÿeF>?BC��
�ªRQS�unwB�QSTCewVCed�`LFJ`BuT=>dé=��Î`BKQC3� =��¯Ce?LFJ`BuT=>d!R]iBuTdQA�ST=>A@F>?Bun`BK]wVirFId]k&F>d@`_ug��ST=>A@F>?Bun`BK]w
`_F��QSnC�ST=h=>HhRS�]i^uTd�-��Z*1@N	z8~L_a]�W

� undy� b��×OhFÜiBC2`b=��21 a ¹ mbC8F>Hn��405w7 H>C9�hi�ÿ2=@RQSTk^�$CGuTklC8d�`Bu/�]C8k3�<�ãF+wVC8w��¯Ce?LicKQu��ã`_C8ic``BK]FI`EÿLKQCgÿLH>Cgk�u/�3F�ÿeCe?B`_FIuTd!SnuTdQCgFI?GF��S�Q?_=h�lunwãFJ`_un=@d�K]CeSëk&m"u `_K��Q?_=��]F��QunSTun`���=@dQC>W�7
icCgÿ2=@d]kþiBC2`�=��Ñ1 Æ NÜmbC8FIH���H>C9�hiEÿ2=@RQSëk}�¯CãuTkQCed�`Bu/�]C8k
�<�éFqwVCewn�$C8?_iBKQu��é`_C8ic`�`BK]FI`
ÿLKQC8ÿLH@C8k&u/�bF�klu��¯C8?BC8d@`_uTF>SÎKQCeSëkém"un`BKy�Q?_=��]F��QunSTun`��q=@dQC>W�7rdþC���`_Ced]kQC8kéF>d]FIS��licuëiG=��
m�CgFIH���H>C���ÿeSTF@iBiBC8ibm^F>iq�Q?_C8iBCed�`_C8k�uTd��g_a:���W
÷F��QSnC
: ÿe=>wB�]FI?_C8i�`BKQC ÿ2=@wB�QSnC��lu `�� =���klu��XCe?_Ced�`&ÿLKQ=@iBCedS�*�QSëFIuTd�`BC���`qFJ`c`LF>ÿLHli�=@d

��46587+W
v�=>d]ÿeCe?_dQund]Ar`_KQC�Pw5bU+ÿ2u��QKQC8?8O>m�C^STuTic`;`BKQCq�Q?_C��huT=>R]iÑZ±FId]k�iB=>STCbHhdQ=Jm"d�]kQu��XCe?_Ced�`BuëFIS

FJ`c`LF>ÿLH�?_C9��RQuT?_CewVCed�`_i^F>Sn=@dQAVm"u `_K�`_KQCVøXùú.û�ü.ý�FJ`B`_F>ÿLHlibuTd!÷�F��]SnC�=$W

� MÝõeR^ïrò> �Q�G�óN¡AG>¢ÂG�ï�ð
áþCãK]Fh�@CÜ`_KQC3�QSTC8F@icRQ?_C�`B=q`BK$FIdQH}4G?gW>c"uëÿLK UlÿLK]?B=hC��e�$C8S��ª=>?�wãFId<�éiBRQA>A@C8ic`BuT=>d]ivF>d]k
ÿ2=>wVwVCed�`Li^m"KQuTÿLK!uTwB�Q?B=��@C8k�?BCgF>kQF��QunSTun`��ã=��;Fn�]?BC9��uT=>R$i"kl?_F��f`"=���`BKQuëiÑ�]F��$C8?8W

£ G>¤$G�ñSG�ïrõÍG'�
« �r����¥^z2�}�l�L�L��¦¨§ª©"«X¬��®3¯p®5° «7±¨²³±�´jµ)¶"F·X©j®3F·¹¸^º+°�´U»"¼s§ª² ¬�½�·X©"±"¾¹¿2À)Á�ÂH±h·X©X²�·X±P²³¯
¶"¯yµy´3©"Ãl®3Ä²Å´7¯Æ ©¹´U»"·X±¨±¨²³¯�Ç8�pÈ@� ���<pVz8�����_æJ�h�ÀQ� ��É�~g�f�läJ��¥bze��{}�@���8Ö*mb~e���}�)É�_�}� ze�@�@y"~g����{cze��Åg� « ®9®asI�
ÚI���;�@����|hze¡V�����@������æ@�@�o~2�l�>�r���>|�z8¡������2¦³Ês²³±¨±"ËÅ²³¯�ËÅ�½�·hË³Ês²Å¸Ì¸d°�·)Í+Ä�®Ì»"¼7±N´3¯G¶¹Î+À�Í2¾�Ï6½�ÐXµXÐ®7¯p¸oÏ6½�®jµ"©¨·X¾¨¿KÑ�®3±¨�Òp´eµXÄÓ'®3©¨·'À�¯�»h©X«"¬�Ä²Å´3¯�¾pÔ�Õ$§ªÒ]Ö5×3Ø�×e�8��� _��ey"�>��À@���L�]�2��À]���g�>�@�}���@�g�_��ÖÉ��_�}� z8�>� « ®a®9®>�l�@�$� « Ú��¬ « ßgåI�
ß>�WmG��¥�~8�}�hze���_���lÙÙ�%�I{}�L�@|hz8�]�^_r�lÙq�_�}���}À>~8��Ï±�Ú¦�Ê�®3©¹¼5´3Ûz§ª² ¬�½�·X©"±�®3¯p¸TÍo° F·X©X¯�®3Ä²³¯�Ç
Ü ©¹´3Ð`¬�±¨¾¨¿�Í+¸7Û7®3¯p»"·X±+²³¯�§ª©"«X¬��´5°�´¨Ç3«3¾ Æ ©¹´U»"·¨·¹¸3²³¯AÇ3±4ÀÝÐd©j´U»h©X«"¬�`Þ ß3Ø5¾�ÔWÕY§ªÒ à5×5áe�I�b��¥b�L�����_Ö
���B{}|$���ÀQ� �h�>�>�}�����g�B��ÖFÉ��_�}� z8�>� « ®a®�@�h�@�$�JJÛeß�¬�asarI�@�PÈ>����~8�}��{��
¦³Î6² â2·X©¹·X¯�Ä²Å®3°�Ë³Ôª²³¯�·¹®3©�§ª©X«"¬��®3¯�®5° «3±¨²³±
´jµl¶¹Î+À�Í2¾¨¿YÎ�·F¬d®3©"ÄÃ^·X¯�$´eµ$À�°�·¨»hÄ©"²Å»¨®5°ÀÝ¯�Ç3²�¯�·¨·X©X²�¯�Ç3¾WÀ�Ò�Í6Áªã�§�äÝÒd¶7§�Á�·¹»"½�¯�²Ä»"®3°�å4·F¬d´3©X�ßA×Xæ�çÌ¾ÝÖhèl¬d®UÇA·X±}�

ÛI�PÈ>�]��~8�}��{��¯���Qy"�I�hÀ>���L�$��ÉG��_3� o×¡��L�$�Y¦¨ÁWÓ�´�Í+Ä�®5»"¼7±l´3¯�å4·¹¸3Ð�»"·¨¸G¶¹ÎoÀ'ÍMéj·¹ê3F·X¯�¸A·¹¸�®5ëyË±¨Ä©j®Ì»h�ìU¾¨¿]Í+¸3Û7®3¯�»"·X±�²³¯]§ª©X«"¬��´5°�´¨Ç3«7¾ Æ ©j´U»"·"·¹¸3²�¯�Ç3±�ÀÝÐ�©¹´U»h©"«X¬�`Þ ß�à`¾�ÔWÕY§ªÒ^Ö`çAØÌØg�UÙ �yí���¡ræJ�
��À]���h�>�>�}� �@�g�_��Ö�É��_�}� z8�>� « ®a®oäJ�h�@�$� « ¬ « ß>�s>�PÈ>���"z8�_¡��L�$�2�³�U_���y"�I�hÀ@���_�$�yÉr�U_3� o×¡��L�$��¦"Á�½�·'º+°�´U»"¼�§ª² ¬�½�·X©^ÐhÑ]ÒQÓ]ÔlÕ�¾¨¿^Ñ�®7±"}Òp´eµXÄÓ'®3©¨·ÀÝ¯p»h©"«"¬�Ä²Å´3¯�¾ªÔ�Õ$§ªÒ�Ö7çd×Ìà2�l�;�h�� |�z8¡V�@��À]���Q�I�@�}�����8�_��Ö�É�_�}� ze�@� « ®a®gäI�����$� « h®�¬ « sgÛI�

_h1



¡ Ë@Ç�¢�£s{QÍ ��~8¡��hz2�}� ��~8�V~8Ï.ze{�{cz8Äc�+�}��ÞJ�����}�L¡��L�J{}�Î~8���}��À@�@ÄL��ÀIÖµ�}~8����ÀÜ�±�"��
�Î{�{czeÄB�Ü��æ>�l� �"z2{}� _3�_Ïë�B�}�L��ÄL� îE�Î{�{cz8Äc�o��À y"�_æ%����{}� î ��|�~8���L� �Î��¡��$a�ï b_�~8����À@� í�~g�@�hÀ Â³� z8���J{}�_âI{}�
�b���Q�B�}�L�J{}�nze� « ®a®8ß � « ä`� Ú ßgÚ Ú x�ð Ú © ¿
�b���Q�B�}�L�J{}�nze� « ®a®8ß � ä`� ÚJ� Û ßgÚ Ú x�ð Ú ¨}¿
�b���Q�B�}�L�J{}�nze� « ®a®8ß � « ä`� ÚJ� Û ®9s Ú x�ð Ú x�ð�á_��L� z2{}��À>Öµy"�_æ
�b���Q�B�}�L�J{}�nze� « ®a®9s � « r7� ß ßgÚ s s^à�Ú ¨}¿

�b���Q�B�}�L�J{}�nze��Ö×�]������z2� « ®a®9s � Û`� ß ßgÚ Ú9¨¹ð Ú ©"©
�b���Q�B�}�L�J{}�nze� « ®a®9s � 3� ß ßgÚ Ú ¨¹ð r�ñ ä8Û"à�Ú ©"©
�]�}����ÄLze{}��À
�b���Q�B�}�L�J{}�nze� « ®a®gä � «a« �BÛ`� ßI� Û gå Ú ª�á Ú á}ê

p�� ����Öµ���@Öª{}|@�_Öµ¡��nÀ@À@��� « ®a®8å � Ú`� ßI� Û s� Ú ¨¹òhó ª Ú ªc¨
p�� ����Öµ���@Öª{}|@�_Öµ¡��nÀ@À@��� « ®a®8å � Ú`�  s9® Ú ¨}ê Ú êjð_3�L� ze{}��ÀIÖµy"�_æ a�ô b
�b���Q�B�}�L�J{}�nze��Ö×�]������z2� « ®a®8å � « ß7�  « Û ßgå�ñ ß ¯
p�������Öµ���@Öª{}|��_Ö*p�� À�À>��� « ®a®8å � Ú`� >� Û å9r Ú á © Ú x�x±¿
ÐlÑ]ÒlÓ]ÔlÕ%z2{�{cz8Äc� Ú�rar9r Äc|hz8���õaµÚ b ÚJ� Û äeå ßbà2Ú xµá ß^à2Ú á"¨Ýö Ú © ò
ÐlÑ]ÒlÓ]ÔlÕ%z2{�{cz8Äc� Ú�rar9r Äc|hz8���õaªß b ÚJ� Û ß « Ú9¨}¿ Ú8á"¨
ÐlÑ]ÒlÓ]ÔlÕ%z2{�{cz8Äc� Ú�rar9r Äc|hz8���õa° b ÚJ� Û ß « Ú © ò Ú êj÷
ÐhÑ]ÒQÓ]ÔlÕ_��L� z2{}��À>Öµy"�_æ Ú�rar « Äc|hz8���õaks b ÚJ� Û ßgÚ Ú Ú ¨}ê ö Ú ¿c¨

a�ï b {}|��Ü��{}�L¡øÁW²³Ãl·r���þ�Xz8Ø@� ��ßqÀ>�L��~e{}�L�E{}|��Ü�I��¡GØl�_�E~eÏ�{}��¡��L�G{}|��Ü���l�LÄL��ìh��À �I��¡GØl�_�E~eÏ
�±�"��� �}~g�@�hÀ>�;���L��À>�;{}~vØl�^ÄL~8¡����@{}�LÀ]�a�ô b {}|@��À@���Q�_�}�L�J{}� z8��Öµ��������z2�bz2{�{cz8Äc�Ü�}�LÞI�@���}�L�;{×èÎ~G�}�L� ze{}��À��g�_æ>�L�

¡ Ë�Ç�¢�£Kù$Í ��~g¡��hz2�}����~g�V~eÏ�ze{�{cz8Äc�+�}��ÞJ�����}�L¡��L�J{}�Î~8���}��À@�@ÄL��ÀIÖµ�}~8����À%Â����
�Î{�{cz8Äc� �^ze{}� _3�_ÏT�_�}�L��Ä_� îE�Î{�{czeÄB�o�LÀ y"�_æ%����{}� î ��|@~g���L� �Î��¡��la�ú b_3~g����À@� í�~8���hÀ Â�� z8���J{}�_âI{}�
�^���Q�_�}�L�J{}� z8� « ®a® « � Ú9r`� ä ®as Ú á © Ú xµá¹ð
ÐhÑ]ÒQÓ]ÔlÕÜze{�{czeÄB� Ú9rar9r Äc|hze� ��aµä b ÚJ� Û ß « Ú x±ê Ú © ò
ÐhÑ]ÒQÓ]ÔlÕÜze{�{czeÄB� Ú9rar « Äc|hze� ��aªå b ÚJ� Û ß « Ú ¨}¿ Ú á"¨
ÐhÑ$ÒlÓ]ÔlÕ_3�L� ze{}�LÀ>Öµy"�_æ Ú9rar « Äc|hze� ��aks b ÚJ� Û ßoÚ Ú Ú ¨}ê�ö Ú ¿c¨

a�ú b {}|��Ü��{}�L¡øÁW²³Ãl·r���þ�Xz8Ø@� �n!À>�L��~e{}�L�E{}|��Ü�I��¡GØl�_�E~eÏ�{}��¡��L�G{}|��Ü���l�LÄL��ìh��À �I��¡GØl�_�E~eÏ
Â���Ü�}~g�@�hÀ@�;�@�L��À>��{}~EØl�^ÄL~g¡��@�@{}��ÀQ�

_a:



äI�PÈ>�³�"z8�L¡��_�$�W_��Ymb~2�8z8�_��{}�L�>È@��Éz8��À@�_èÎz8�����g�G¦¨§ª©"«X¬��®3¯p®5° «7±¨²³±K´eµ�çdû�á
å4´7Ðd¯�¸3±]´jµl¶¹Î+À�Íé�À>ê3F·X¯p¸A·¹¸^Í2ëh±¨Ä©j®Ì»h�ìU¾¨¿6ÎN·F¬d®3©"ÄÃ^·X¯��´jµ2À�°�·¹»hÄ©X²Ä»"®3°pÀÝ¯�Ç3²³¯p·"·X©"²³¯AÇ3¾ªÀÝÒdÍ2Áªã�§�äÝÒ�¶7§@Áp·¨»"½�Ë¯�²Å»¨®5°�å+·F¬d´3©"4ß5Øhæ�Ö7¾ªÊ�®3©yû>Ö3ßÌß5Ø5¾}¬Ì¬}û�Ö3ã�×2�
å>�PÈ>��^z8�L¡��L�]��_r��mb~2�8z8�_��{}�L�'È@�>Éz8�hÀ>�_è;ze��� �8�s¦`ü
·¹®`¼ ÏY·X«3±2µy´3©^¶¹ÎoÀ'Í6¾¹¿ýÍ+¸7Û7®3¯p»"·X±G²�¯§ª©"«"¬��´5°�´¨Ç3«7¾ Æ ©¹´U»"·¨·¨¸7²³¯�Ç3±N§ª©X«"¬��´�Þ ß5Ø5¾�Ô�Õ$§ªÒKàÌà7Ø8�o�E� _��J�J{}� �@��~g�]�o��À]���I�I�@�}�����8�_��Ö�É�B�}�nze�@�
« ®a®�@�h�@�$��ÚgÚ��¬IÚ8ß « �®>�)þr�7í��_�}�8����~g�]�ÌÈ>�8y"�_� ���BæJ�o�l�8�$��Äc�I�L�e���o�>Äc|����_� �B���hp��g�J{cz�æJ�2�G�7Ù!z8�8���_���8z8��ÀG�E�UÙ |���{}�����@�
ÿ �×¡��>�}~e�g��ÀE���æ>�>{cz8�hze��æ@������~8Ï��������	�hÓ]Õ�
I� ��{}~�z8���l�Lze������Ñ�®3±¨WÒp´eµXÄÓ'®3©¨·�ÀÝ¯p»h©"«X¬�Ä²Å´3¯�Þ �2�
�I�@�}�����8�_��Ö�É�B�}�nze�@�

« r>�PÈ>�Jy"�L�����_æJ�J�3�>�>Äc|��@�L���_���o�E�3Ù&ze�g���B���+¦³ÏY·X«3ËÅÒp»"½�·¹¸3Ðd°�·$§ª©X«"¬��®3¯�®5° «3±¨²³±2´jµÝ¶¹ÎoÀ'Í6¾ Ü ËÄÎ+À�Ò�¾Ü äÝÒWÁW¾pÒ�Í+ÑªÀ'å ®3¯�¸lÁ�©X² ¬p°�·hËÄÎ+À�Ò�¾¨¿KÍ4¸3Û7®3¯�»X·X±�²�¯
§ª©X«"¬��´5°�´¨Ç3«7¾ Æ ©j´U»X·¨·¹¸3²³¯AÇ3±)§ª©X«"¬��´�Þ ßA×7¾Ô�Õ$§ªÒ�Ö5Ö�5ß8��þG�@y"~gØ�����{}Åg���ÀQ���l�I�@�}�����8�_��Ö�É�_�}� ze�@� « ®a®9s>�l�@�$��Ú8ßgä ¬IÚgÛ « �
«9« ���³� _r�ey"�I�hÀ>���L�$�`Ér�5_3� o�¡��L�]��¦"Á�©"Ðd¯�»¨®3F·¹¸NÎ)² âo·X©¨·X¯�Ä²Å®5° ±4´jµ'¶¹Î+À�Í2¾¨¿�ÎN·F¬d®3©XÄÃl·X¯�>´jµ>À�°�·¹»yËÄ©"²Å»¨®5°�À�¯AÇ3²³¯�·¨·X©"²³¯�Ç3¾WÀ�Ò�Í2Áªã�§�äÝÒd¶7§�Á�·¹»"½�¯�²Å»¨®5°�å4·F¬d´3©"4ß�à"æ�Ö`¾�Ö�6¬d®UÇA·X±}�
« ÚI��ÂX� ���;y"~JÄc|��_���s¦"ÁW²³Ã�²³¯�Ç�Í+Ä�®Ì»"¼ §ª©"«X¬��®7¯p®5° «7±¨²³± ´jµGÎ)² ��·hËÄÂP·h°³° Ãl®7¯�¾6åoÒdÍ ®3¯�¸ äÝ�½�·X©Ò�«3±¨F·XÃ�±"¾¹¿GÍ4¸3Û7®3¯�»X·X±'²³¯G§ª©"«"¬��´5°�´¨Ç3«7¾ Æ ©¹´U»"·¨·¹¸3²³¯AÇ3±6§ª©X«"¬��´�Þ ßA×7¾�ÔWÕY§ªÒ^Ö5Ö�5ß8�`þr��y"~gØ@� ��{}Åg�
��À]���h�>�>�}� �@�g�_��Ö�É��_�}� z8�>� « ®a®asI�h�@�$� « r9�¬ «9« ß>�

« ß>��ÂX�d¥^zLè��o�_�L�P¦³Î6² âo·X©¨·X¯�Ä²Ä®5°�Ë³Ôª²³¯�·¹®3© ü
·¨®U¼YÏY·X«
§�°�®7±"±h·X±N´jµo¶¹Î+À�Í2¾¨¿�Í4¸3Û7®3¯p»"·X±P²³¯§ª©"«X¬�Ë�´3°�´¨Ç3«3¾ Æ ©¹´U»"·¨·¹¸3²³¯�Ç3±]ÀÝÐ�©¹´U»h©"«X¬�`Þ ß��5¾2ÔWÕY§ªÒ Öhè�3Øg�yv�'þ3æ>Øl�_�}�@���À]���;�I�@�}�����8�_��Ö�É�B�}�nze�@�
« ®a®8å>�h�@�$� «a« Ú ¬ « Ú9sI�

« @��ÂX�3¥^zLè��o�L�L�o���o��� ��~g���@~8���4¦¨äÝ¯lÍÝ¬Ì¬�° «3²³¯AÇ2Ôª²³¯�·¹®3©P§ª©"«X¬��®7¯p®5° «7±¨²³±4�´)¶¹ÎoÀ'Í2¾¨¿�Í+¸3Û7®3¯�»"·X±²�¯õ§ª©X«"¬��´5°�´¨Ç3«7¾ Æ ©j´U»X·¨·¹¸3²³¯AÇ3±2Í6±¨²Å®5»h©X«"¬�`Þ ßA×`¾WÔ�Õ$§ªÒ�Ö5ÖÌ×3Øg�@yv�>y"� ¡ z8��À��b��pVze{}���@¡�~8{}~@�
��À@�L���h�>�>�}� �@�g�_��Ö�É��_�}� z8�>� « ®a®asI�l���]� « roÛ,¬ «9« ÛI�

« ÛI�Wp��LÀ@� z8Ä_��æ>�>{b�wmG�)¦"Á�½�·2¶¹ÎoÀ'ÍTº+°�´U»"¼K§ª² ¬�½�·X©"¾¨¿;����Ø�¡���������~g�Ü{}~v{}|��6þb���@�>�×�þÂ.�}~�o×�LÄ_{w¬
z��8z8��� z8Ø@� ��z2{ J²o²g´������J¾e¥��8´J²I¤e©I§J·o·��8§.¨×¤8¥o¦ �

« s>�)þb���@�>�×�VÂ³�}~�o��_Ä_{�¬2þb�_è!���>�}~g�l��ze�E�IÄB|@�L¡��L�QÏë~e���>���g��ze{}�>�}�L�L���×�J{}�L�e�}��{×æ�ze�hÀ"�³��Ä_��æ>�@{}��~8�¬+z2�8z8��� z8Ø@����ze{ J²o²g´������J¾e¥��g´J²I¤e©J§I·o·��8§X¨�¤8¥o¦ �
« äI�6ÙÙ�<p��_� �B���P¦¨ä�¯K�½�·PÒp·¨»hÐ�©"²³Ä«�´jµ2�½�·2¶¹ÎoÀ'Í@º+°�´U»"¼
§ª² ¬�½�·X©"¾¨¿�Í4¸3Û7®3¯�»X·X±2²³¯§ª©X«"¬��´5°�´¨Ç3«7¾Æ ©¹´U»"·¨·¹¸3²³¯AÇ3±KÀÝÐ�©¹´U»h©"«X¬�`Þ ß5Ø5¾�ÔWÕY§ªÒÚà5×5á8�3�b�4¥��L��� �_���_{}|$�3��À]�����>�>�}�����g�B��ÖFÉ��_�}� z8�>� « ®9®9>�
�@�$�@ßoä « ¬JßgåoÛJ�

« å>���r���¯ze�ª�G¦¹äÝ¯��½�·�Î�·X±¨²�Ç3¯ ®3¯p¸�Òp·¹»hÐd©"²³Ä«�´eµ^º+°�´U»"¼�§ª² ¬�½�·X©X±¨¾¨¿^Â)®3©"ÄÐ�¯�Ç5Ë Ü ´3©"©¨·���·X©X°�®UÇ3¾ÏN´3¯�±¨�®3¯! y¾ÝÖ5ßÌß7ço�
« ®>���r�e�¯ze�ª�5È@� ���apVze�����_æJ�Ý¦³Í Æ ©j´X¬d´3±X®5°hµy´3©4®oÕP·XÓ º+°�´U»"¼4À�¯�»h©X«"¬�Ä²Å´7¯�Ò��®3¯p¸5®3©¹¸3¾¹¿ Í+¸3Û7®3¯�»"·X±²�¯�§ª©"«X¬��´5°�´¨Ç3«3¾ Æ ©¹´U»"·¨·¹¸3²³¯�Ç3±�À�Ð�©j´U»h©X«"¬�`Þ ß!`¾WÔ�Õ$§ªÒlè�à7Øg�I�c� �3�I�"z8¡��#"ze�cÀ]�J�ÀQ� �I�>�@�}���@�g�_��ÖÉ��_�}� z8�>� « ®a® « �l�@�$�@ßgå9®�¬�ar9>�
Ú�r>���r�I�¯ze�f��È@� ���JpVze�����_æJ�@�Q��p��>�}��|JæJ�+¦�Ê�®3©¹¼5´3Û^§ª² ¬�½�·X©"±6®7¯p¸NÎ)² â2·X©¹·X¯�Ä²Å®5°W§ª©"«"¬��®3¯p®3° «3±¨²³±¨¾¨¿Í4¸3Û7®3¯�»X·X±P²³¯�§ª©"«X¬��´5°�´¨Ç3«3¾ Æ ©j´U»X·¨·¹¸3²³¯AÇ3±)ÀÝÐ�©¹´U»h©"«X¬�`Þ ßAÖ7¾'Ô�Õ$§ªÒ�áyè�à��l�E� Ù �h�^z2�I���L�L�h�ÀQ� �
�I�@�}�����8�_��Ö�É�B�}�nze�@� « ®9® « �����]� « ä ¬Jßgå>�

_9=


