
���������
	���
������������ 	���������� ������� �
!#"%$�& ���'���(�*),+'� & ��	�� &.-

/�01/�243 576�8:9<;>=@?A91BDCE01FG?A8IHAJ>=LK MN?A91BDO�01PG2QF�?R2SB<6T=
=VUW91576�8I6�X<672EYZJA3�[\J^]`_aX<67243�b>c48:2S91cT2

d�?Ac e18:912�Of2S?R3 918g9<;`Oh?Ri
j�k il243�6WmnOhXaB<o�8I;^5\pG9a8IqA243 5�8I6srtJAYvu<3�2S8:iaX<3�;
w 24JA3 ;A2S5Wmn/EJx2Se k 2437m j�k:k 242Ayaz{X18 k B18:9<;}|�~R�

~R�>�A�S��u<3�2S8Ii�X<3�;<y w 243 ]�?A9�r

M#�G2 k 5�8:9<H>8lpG9a8IqA243 5�8I6sr�JAY
C.2Sc e19<J k JA;Ar
Oh?RilJA3 ?R67JA3�r�JAY�[\J^]�_aX167243�?A91B

UW9<Y�JA3V]`?R6�8IJ^9�b>c48I2S9acT2Ay
�.0��'01z�J������^|A|>y

|^�R|<�S�t�Gp�CEy1uv8:9 k ?A91B

���.�S���#�a�A�
OhJA;^8:c4? k e18:B1B12S9�d�?R3 HAJ�qt]`JxB<2 k 5���Ov����d�d�5V�(?R3 2�?Q;A2S9<243 ? k 8:�S?R6�8IJ^9�JAYhe18:B1B12S9�d�?R3 HAJ�qt]`JxB<2 k 5
����d�d�5V��67J�?A91? k rx�42�572S�xX<2S91cT2S5�JAY k JA;^8:c4? k ?R67J^]`5S0 UW9�O¡����d�d�54y�?Ria57673V?AcT6�5�6�?R672S5E5�X1]`]`?R3V8I�42
5�246�5�JAY{576�?R672S5Q?A9aB¢?R3�2`3�24_a3�2S572S9£672SB¤i£r k JA;^8gc4? k ?R67J^]`540hC.3 ?A915 8I6�8IJ^915E?R3�2tB<24¥a9<2SB@il246no\242S9%?Ri1m
5�673 ?AcT6�576�?R672S5G67J�5�X1]�]`?R3 8I�42E57246�5�JAY¡673V?A915�8I6�8IJ^9a5{i 246so�242S9�576�?R672S540 pG918:¥ac4?R6�8IJ^9�8:5�Xa572SB¦67J�5�e1?R3 2
8g9<Y�JA3V]`?R6�8IJ^9@?A]�J^9<;�5�6�?R672S54yh?A91B¤il246so�242S9§576�?R672S5¨?A91B¢JAia57243�qR?R6�8IJ^91540 j O¡�E��d�d�c4?A9¢i 2`B12Tm
5 8I;^9<2SBt67J}il2�5�]`? k:k 243\6�e1?A9¦?A9�2S�£Xa8Iq�? k 2S9�6\��d�d©ixr�?A9�JA3 B<243{JAYh]`?R;^9a8I6�X1B<2�8:9�6�e12�9xX1]Qi 243\JAY
_�?R3 ?A]�2467243 540£ª¤2�B124qx8:5�2SB�?AB1?R_16�?R6�8:J^915�JAY�6�e12Gc k ?A5�5 8:c4? k ��d�d«_a3�JxcT2SBaX<3�2S5�5 X1c e�?A5�6�e12�YZJA3�o\?R3VB
?A9aB¦ia?Ac�Hxo\?R3VB�_13�J>cT2SB1X<3�2S5S0<��X13�2T�x_l243 8:]`2S9�6�5{5�e<J#oD6�e1?R6�Ov����d�d�5�e1?SqA2�?';AJxJ>B�;A2S9<243 ? k 8:�S?�m
6�8:J^9@_ 243 Y�JA3 ]�?A91cT2Ay�?A91B@6�e1?R6�8I6�8:5�2S?A57r�67J�2T�x673V?AcT6¨c e1?R3V?AcT67243 8:576�8:c'_�?R6767243 915EYZ3�J^]«6�e<2�673 ?A8:912SB
Ov����d�d%0

¬ ­#®.¯A°^±
²�³�´x¯^µn±h®

��8:B1B<2S9¶d�?R3�HAJ�q¶]`JxB<2 k 5·��F�?Ria8g9<243¢?A91B,¸�X1?A9<;<y
�S�A¹Aº^������d�d�5V��?R3�2¨?A]�J^91;`6�e<2�]�J^576�o�8:B<2 k r�?A91B
5�X1c4cT2S5 57YZX k:k r»X1572SB¼67JxJ k 5�Y�JA3�6�e<2§?A91? k rx5�8g5�JAY�572Tm
�xX<2S9�6�8g? k Ba?R6�?>0 j 3�2S?A5vJAY ?R_1_ k 8gc4?R6�8IJ^9Q8g91c k X1B<2�cTJ^]'m
_aX<6�?R6�8:J^91? k ia8IJ k JA;ArAyRX157243(]�J>B<2 k 8g9<;<y#57_l242ScVeQ3 2ScTJA;Rm
918I6�8:J^9�y`��5767JxcVe1?A576�8:c��%91?R6�X<3V? k`k ?A9<;^X1?R;A2·_13�J>cT2S5�5Wm
8:9<;<yG?A91B¼3�JAilJA6�8:c4540G��d�d�5�?R3�2§d�?R3�HAJ#q½c e1?A8g9154y
o�e<243 2(2S?Ac e}576�?R672\;A2S9<243 ?R672S5v?A9�JAia5�243�q�?R6�8:J^9�0�C�e<24r
2S91cTJ^]�_�?A5�5¾?A5¿57_l2Sc48:? k c4?A572S5¾6�8:]�2Tmn8:91B124_ 2S9aB<2S9�6
]}X k 6�8:9<J^]�8:? k ]�J>B<2 k 54y�Y�X k:k r½JAia57243 q�?Ri k 2Àd�?R3 HAJ�q
c ea?A8:915�?A9aB�2SB18I6�Ba8:576�?A91cT2TmÁia?A5�2SB�]�J>B<2 k 540�PG2S5�_a8I672
6�e<2S8I3�5�Xac4cT2S5�572S54y(e<J#o�24qA243�y(8I6�8:5}o�2 k:k mÁHx9<J#o�9§6�e1?R6
��d�d�5
e1?SqA2�?�9£Xa]¨il243¡JAY1o�2S?RH>9<2S5�5�2S540���9<2\JAY16�e<2
]`?#Â7JA3
o�2S?RH>9<2S5�5�2S5(8:5¡6�e1?R6
��d�d�5(e1?A91B k 2�J^9 k rQ572Tm
�xX<2S91cT2S5�JAY�X1915�673 X1cT6�X<3�2SB�57rx]QilJ k 54y 8Ã0Ä2A0�6�e124r k ?Ac�H
6�e<2�57673VX1cT6�X<3�2E6�e1?R6�2T�>8:5�6�5�8:9�]�J^576�3 2S? k mÁo�JA3 k B�B<JRm
]`?A8:9a540

[\J^9a5�8:B<243 2A0Ä;<0 Å'Æ}Ç�È cTJ^]`]`?A9aB _13�2Tm
B18:cT6�8:J^9 ��P�?�qx8g57J^9 ?A9aB �G8:3 5�e�y �S�A�A¹^�VyÉ8Ã0Ä2A0
_13�2SBa8:cT6�8:9<; 6�e<2 9<2T�>6 2 k 2S]`2S9�6 8:9 ? 572Tm
�xX<2S91cT2 JAY X15�243 cTJ^]�]`?A91B15 5�X1cVe ?A5
ÊTË`Ì^Í4Î�ÏÑÐRÒ�Ë'ËQÎ4ÓgÔnÊ Õ£Ö4Ï×ÎTÖ4ÏÑÌ^ÔnÊ�Õ¦ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ£Ö4Ø4Ø4Ø

[\J^]`]�?A91B15�c4?A9¼6�?RHA2¢_�?R3 ?A]�2467243 5Ù��5�X1c e½?A5�6�e<2
¥ k 2S9a?A]�2¤J^9¼o�e18gc e¼6�e<2§cTJ^]`]`?A91BD91242SB15�67J·il2
_l243�YZJA3 ]�2SB��Vy�c4?A9Ú3�246�X<3V9Û8:9<YZJA3 ]`?R6�8IJ^9Ü��5�X1cVe�?A5
?Ý3�246�X<3 9ÞcTJxB<2#�¢JA3Nc4?A9ßea?SqA2àJA6�e<243N_13�JA_l243�6�8I2S5
��5�X1cVeN?A5}c4X13�3�2S9£6¨o\JA3�Hx8g9<;�B18:3�2ScT67JA3�rAyvcTJ^5764yv246�cR0��V0
C�e<2S5�2�Y�2S?R6�X13�2S5Þc4?A9áil2�qA243�râ8:]�_lJA3�6�?A9£640¢Uã;Rm
9<JA3 8g9<;À2A0Ä;<0E6�e12Ù¥ k 2S91?A]�2Ay�o�2 k J^572¿8:9<YZJA3 ]`?R6�8IJ^9
?A5 ÊTË`Ì^Í4ÎLÖ4Ï�ÎTÖ4ÏÑÌAÔnÊ Õ 2S�xX1? k:k r k 8IHA2 k r 3 24_13�2S572S9£6�5
ÊTË`Ì^Í4Î�ÏÑÐRÒ�Ë'ËQÎ4Ø:ÔnÊ Õ^Ö4Ï�ÎVÖ4ÏIÌAÔnÊ�Õ¦Ò�Ë'ËQÎ4Ø:ÔnÊ Õ 0 C¡?RH>8:9<;
? k:k _lJ^5�5�8Ii k 2¾¥ k 2S9a?A]�2S5N8:9�67Jä?Ac4cTJ^X19£6¿r>8I2 k B15Ù?A9
X19<3 2S?A57J^91?Ri k r k ?R3�;A2`9xX1]¨il243�JAY\_a?R3 ?A]�2467243 5¨?A91B�y
]�JA3�2QJ�qA243Syl8:91ea8Iia8I6�5\;A2S9<243 ? k 8I�S?R6�8IJ^9§��cTYã0¡��P�?�qx8:5�J^9
?A91Bå��8I3 5 e�y¾�S�A�A¹xæÙ/�JA3�qA2S]`?RHA243Ú?A91B w 3 2S8:9<243Sy
�R|A|A|>æ ¸�?AcTJAia5�?A9aB�z k Jxc HA242 k y �R|A|<���7�V0 j 9<JA6�e<243�2T�xm
?A]�_ k 2GcTJ^]�2S5\YZ3�J^]ÞcTJ^]`_aX<6�?R6�8IJ^91? k ia8IJ k JA;ArA0�ª»8I6�e
6�e<2·9xX1]Qil243¤JAY�B<2467243V]`8:9<2SBç_13 JA672S8:9¶57673 XacT6�X<3�2S5
?A91Bä6�e12¾?SqR?A8 k ?Ria8 k 8I6nrÝJAY¦c k ?A5�5�8I¥ac4?R6�8:J^9ä5�c e<2S]`2S54y
8I6�i 2ScTJ^]`2S5�8g91cT3�2S?A5�8:91; k rà8g]�_lJA3�6�?A9�6�67JàB124qA2 k JA_
cTJ^]�_aX167243�]�246�e<J>B15�6�e1?R6�?AX<67J^]`?R6�8:c4? k:k r¾2T�x673V?AcT6
57673 XacT6�X<3 ? k 5�8I;^9a?R6�X<3�2S5»YZJA3½c k ?A5�572S5DJAY§_13 JA672S8:91540
�(3 JA672S8:9¾572ScTJ^91Ba?R3�rÙ5�673 X1cT6�X<3�2S5�c4?A9·91?R6�X<3V? k:k r%il2
2S91cTJ>B<2SB�?A5�5�673 X1cT6�X<3�2SB¦572S�xX<2S91cT2S5�JAY ÎTÔ�èWÌRé ê�Î ?A91B
Ò>Ê4Ï�ëÃÍVÊTÎ ea?Sq>8:9<;§cT243 6�?A8:9¾JA3 8:2S9�6�?R6�8IJ^9a54y�6sr£_l2S54y{?A91B
k 2S9<;A6�ea540�ChJ¾5�Xa]`]`?R3 8I�42Ay���d�d�5�c4X1]Qil243 57J^]�2 k r



e1?A91B k 2 5�2S�£X<2S9acT2S5»o�e<243�2ç6�e<2ä57r>]¨ilJ k 5àJAYÙ6�e<2
J^X<67_aX16�? k _ae1?Ril246�?R3�2¨57673VX1cT6�X<3�2SB�0

UW9¼6�e18:5¦_�?R_ 243�y�o�2¢oG8 k:k J�qA243 cTJ^]`2%6�e18:5�o�2S?RH£m
9<2S5�5ßixr�8:9£673�J>B1X1c48:9<; k JA;^8:c4? k e18:B1B<2S9 d�?R3 HAJ�q
]�J>B<2 k 5���O¡����d�d�5V�V0¶Ov����d�d�5 _13�J>cT2S5�5 572Tm
�xX<2S91cT2S5 JAY k JA;^8:c4? k ?R67J^]`5â��e<2S91cT2 6�e<2 67243 ]
� k JA;^8:c4? k � �áo�e18:cVe ?R3�2 6�e12 _a3 8:]`?R3�r 5�rx9£6�?AcLm
6�8:c�cTJ^]`_ J^912S9�6ÞJAY¼6�e<2�_13�2SBa8:c4?R672 c4? k c4X k X15��S0
��0Ä;<0¤6�e12Ú?R67J^] Ò>ÊTÏ ëIÕ ���h� Ï:Ê��TÔÃÖ�ÌRÏ 	aÒxÌ � Ö �^�çB12S9<JA672S5
? k 24Y�6Wmnea?A91B<2SB ? k _ae1?�e12 k 8Ñ�©JAY k 2S9<;A6�e �xy¤?A91B
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ£Ö4Ï�
1Í �%B<2S9<JA672S5Ù6�e1?R6N6�e<2»X157243
OhXact2SBa8I6�5'6�e<2�¥ k 2 ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ X15�8:91;
� Ë�Ì�ÍTÎ 0
UW9
J^X<3QY�3 ?A]`24o�JA3�H y.5 X1c e k JA;^8:c4? k ?R67J^]�5}?R3 2tX1572SB§?A5
57r>]¨ilJ k 5{8:9t6�e<2E? k _aea?Ri 246\JAY.?'Ov����d�d ?A91B¦? k 57J
67J§B12S9<JA672�6�e<2�576�?R672S540{C�exX154y�Ov����d�d�5t?R3�2�c4?�m
_a?Ri k 2�JAY'e1?A91B k 8:9<;%57673VX1cT6�X<3�2SB¼572S�xX<2S91cT2S5¦3 24_13�2Tm
572S9£672SBä?A5¤572S�xX<2S91cT2S5@JAY k JA;^8:c4? k ?R67J^]`5¤5�X1cVeä?A5
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ � Ö4Ï×Î4Ö4ÏIÌAÔnÊ�Õ � ÏÑÐRÒ�Ë'ËQÎ4ÓgÔnÊ Õ � Ö4Ø4Ø4Ø

ª¤2¢cVe<J^572¤6�e<2 k JA;^8:c4? k ?R_1_a3�J^?Ac e»YZJA3¦6no\J¿3�2S?�m
57J^915S0�uv8I3 576 k rAy�qR?R3 8:?Ri k 2S5�8:9¼6�e12%?R67J^]`5�? k:k J�o X15
67J`?Ria57673V?AcT6�Y�3�J^]Ú57_l2Sc48I¥�cG57r>]Qi J k 540���0Ä;<0<6�e<2 k JA;^8Ñm
c4? k ?R67J^] Ê4Ë�Ì�ÍTÎ ��� Ö4Ï�
1Í ��o�J^X k B�3 24_13�2S572S9£6�? k:k ¥ k 2S5
6�e1?R6G6�e<2}Xa57243GO.X1c�cTJ^X k B�2SB18I6�X15�8:9<;���]`?Ac4540�bx2ScLm
J^91B k rAy{Xa918I¥ac4?R6�8IJ^9»? k:k J�o�5¦X15¦67J·5 e1?R3�2¤8:9<YZJA3 ]`?�m
6�8IJ^9 ?A]�J^9<;,e18gB1B<2S9Û576�?R672S5à?A91B�il246so�242S9 e18:B>m
B<2S9¢5�6�?R672S5Q?A91B¢JAia57243�qR?R6�8IJ^91540���0Ä;<0h6�e12�572S�xX<2S91cT2
ÊTË`Ì^Í4Î ��� Ö4Ï�
1Í � Ö4ÏÑÌ^ÔnÊ�Õ ��� Ö4Ï�
<Í ��3�24_13�2S572S9£6�5}6�e1?R6'6�e<2
5�?A]�2�¥ k 2\8g5¡Xa572SB'?A5(?A9�?R3�;^X1]�2S9£6vY�JA3
ilJA6�e���]`?Ac45
?A91B�O��4C ��� 0

C�ea8:5f_a?R_l243v8:5.JA3�;^?A918I�42SB'?A5¡Y�J kgk J�o�5S0�UW9Q6�e12\9<2T�>6
572ScT6�8IJ^9fy¡o\2¦i13 8I2��ar¢8:9�673 JxB1XacT2tia?A5 8:c k JA;^8:c4? k cTJ^9>m
cT24_16�5G?A91B�9<JA6�?R6�8IJ^9a540<Uã9�bx2ScT6�8IJ^9��xy1o\2¨8:9£673�J>B1X1cT2
k JA;^8:c4? k ea8:B1B<2S9äd�?R3�HAJ�qä]�J>B<2 k 540¨bx2ScT6�8:J^9ä�DB<2Tm
5�cT3 8:i 2S5¨J^X<3}2S]�_a8I3 8gc4? k 24q�? k X1?R6�8IJ^9§JAY k JA;^8:c4? k e18:B>m
B<2S9�d�?R3�HAJ�q�]�J>B<2 k 540xUW9�b>2ScT6�8IJ^9��Qo�2�B18g5�c4X15�5�3�2Tm
k ?R672SB�o�JA3�H 0 b>X1ia572S�xX<2S9�6 k rAyxo\2QcTJ^9ac k X1B<2�?A91B�B18:5Wm
c4X15�5�YZX<6�X13�2�o�JA3�H 0
� ��±��hµs´� "!$#t°&%'!nµ)(»µn®* l°�µ+%',
j.- èVÎLÔ�/7ÐRè7ê�ÊTè�ÌRÏ 	aÒxÌ10VÊ4Ô�2 8g5�?¨5�246�JAY�3�2 k ?R6�8:J^9�57r>]'m
ilJ k 543No�8I6�e¼?R3 8:6nr65 7�|>y�?A9aBD?¾57246�JAY'Y�X191cLm
67JA3§5�rx]QilJ k 598ßo�8I6�e,?R3 8I6nr;:<7 |>0QUsY4:>= |
6�e<2S9?8D8g5�c4? k:k 2SB»?ÙcTJ^91576�?A9£64y�8IY@5 =â|§6�e<2S99A
8:5�c4? k:k 2SB¾?@_13�JA_lJ^5�8I6�8:J^91? k q�?R3 8g?Ri k 2A0��Zª¤2�?A5�5 X1]�2
6�e1?R6�?R6 k 2S?A576tJ^9<2�cTJ^91576�?A9£6t8g5�;^8IqA2S9�0�� j 9 ÌAÔÁÐRË
B+CEDFDHGJI1KMLONQP KA=FRTSURWVYX LUZ\[^]TDF_QD`Z+[UK1ab_�c�ZdLEPQegf)cdaMLU_hcdL^KbLT]Tabfi ZdLU]UZ+[kjljlaM_Q]Qm

31��n � Ö4Ø4Ø4Ø#Ö n)o<�E8:5Q?�3�2 k ?R6�8:J^9¢57r>]¨ilJ k 3�YZJ k:k J#o�2SB%i£r
?Ni13 ?Ac HA24672SBp:lmÁ6�X<_ k 2�JAYQ67243 ]`5qn`rã0 j ÔnÊTèLËts 8:5
?@qR?R3 8:?Ri k 2�u JA3`?@YZXa91cT67JA3�57r>]¨ilJ k 8
��n � Ö4Ø4Ø4Ø#Ö n`vA�8:]`]`2SB18:?R672 k rtY�J k:k J�o\2SB�i£r�?�ia3 ?Ac�HA24672SBw:lmÁ6�X<_ k 2EJAY
67243 ]`5xn r 0 j 9 ëZÔnÊ4èWÌ^Ô�ëzyAÊÀÍSÏÑÌ{
£ÎSÊ 8:5¤?DY�JA3 ]}X k ?»JAY
6�e<2¤YZJA3 ]}|�~ � o�e1243�2@6�e<2 Ò>Ê�Ì�ê | ?A91B»6�e<2
ÔZÒ>Ê�0 ÐSê�� � ?R3�2 k JA;^8:c4? k ?R67J^]`540 j 5�X<ia5�6�8I6�X<6�8IJ^9
� =��gu �T� n � Ö4Ø4Ø4Ø#Ö u�o � n)o'�^yh2A0Ä;<0��E� � ÔnÊ�Õ �^yh8:5�?A9§?A5Wm
5�8I;^9a]�2S9�6QJAY�67243 ]`5�n`r�67J@q�?R3 8g?Ri k 2S5�u�rã0 j _1_ k r>8:9<;
?¿5�X<i�576�8I6�X<6�8IJ^9��ç67J¾?Ù67243 ]�y�?R67J^] JA3�c k ?AXa572x�
r>8I2 k B15�6�e<2¿8:91576�?A9£6�8:?R672SB 67243 ]�yE?R67J^]�yEJA3¢c k ?AX1572
�E� o�e<243�2à? k:k J>c4c4X<3�3 2S91cT2S5%JAY�6�e12·qR?R3 8:?Ri k 2S5.u r
?R3�2�5�8g]QX k 6�?A9<24J^X15 k r�3 24_ k ?AcT2SB¦ixrt6�e<2�67243 ]�n)rã0<2A0Ä;<0
��� ���¤�@~ ÊTË`Ì^Í4Î ��� Ö �@�k�E� � ÔnÊ�Õ ��rx8I2 k B15 Ï×Î � ÔnÊ�Õ �@~
ÊTË`Ì^Í4Î ��� ÖSÔnÊ�Õ �V0 j 5 X<ia576�8I6�X16�8IJ^9��Ù8:5Gc4? kgk 2SB�? 
>é1ë�/- Ê4è Y�JA3`?�¥a918:672t57246��½JAYG?R67J^]`5�8:Yh���»8:5Q5 8:9<; k 2Tm
67J^9�0 j X1918I¥a243��¾YZJA3��½8:5¨c4? kgk 2SB%? Ë�ÐRÎLÔ��£Ê4é ÊTè7ÌRÏ

>é1ë - ÊTè �Ãd w pE��YZJA3��¾8:Ysy�Y�JA3�2S?Ac e@X1918:¥1243h�%JAY��\y
6�e<243�2}2T�<8:576�5�?t5 X<ia576�8I6�X16�8IJ^9q�¢5�X1cVe�6�e1?R6@�
= � �.0
j 67243 ]�y£?R67J^]ÞJA3\c k ?AX1572h� 8g5�c4? k:k 2SB �Aè7Ð�
>é�ê o�e<2S9
8I6EcTJ^9£6�?A8:915�9<J�qR?R3 8:?Ri k 2S54y�8Ã0Ä2A0Iy y�ÌAè Î ���}��=¡ x0fC�e<2
¢ ÊTèE0Tè7ÌRé�ê�0�Ì�ÎSÊ ��z�£�JAY 2 y^8g5.6�e12�57246
JAY ? kgk ;A3 J^X191B
?R67J^]`5{cTJ^9157673VX1cT672SB�o�8I6�e`6�e12G_13 2SB18:c4?R672G?A9aB�Y�X191cLm
67JA3G5�rx]QilJ k 5�8:9 2 0aC�e12�5�246¥¤ £ ��|E�\JAYv?A9�?R67J^]�|
cTJ^915�8g576�5�JAY�? k:k ;A3�J^X191B�?R67J^]`5@| � 6�e1?R6�il2 k J^9<;t67J
��z�£¡0

¦ ��±��hµs´� "!h§Ùµn²�²*%a®©¨ª l°&«h±'¬;¨Û±
²*%'!),
UW9·O¡�E��d�d�5Sy�o\2�5 X1]`]`?R3 8:�42�57246�5tJAY¨576�?R672S5�i£r
Ì10TÎLÔ�è7Ì^ÍSÔtÎLÔÁÌ^ÔnÊLÎ y�o�e18gc eD?R3�2§3�24_13�2S5�2S9�672SB½i£r ÏIÐ­�{/
ëÃÍ ÌRÏ¨ÌAÔÁÐAËQÎ 0 j 9¼?Ria57673 ?AcT6�576�?R672¢6�e<2S9¼3 24_13�2S572S9£6�5
? k:k 576�?R672S5�6�e1?R6�c4?A9àil2�JAia6�?A8:9<2SBài£rÀ8:91576�?A9£6�8:?R6Wm
8:9<;»6�e<2¿?R67J^] ��8Ã0Ä2A0E3�24_ k ?Ac48g9<;À6�e12¿q�?R3 8g?Ri k 2S5�i£r
67243 ]`5L�V0���0Ä;<0R6�e<2\?Ri�57673 ?AcT6
576�?R672 ÊTË`Ì^Í4Î ���¤�Vy�oGe<243�2
� 8:5à?Þq�?R3 8g?Ri k 2AytcTJ^X k B«3�24_13�2S572S9£6à6�e<2 5�246àJAY
576�?R672S5®� ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎSØ:ÔnÊ�Õ � Ö#ÊTË`Ì^ÍTÎ � ØgÍTÎVÒ�è7Í �k�»B<2Tm
_l2S91B18:91;�J^9·6�e<2�67243 ]�5�� k J^e1]�]`540Ä672T�¾?A91BD0 c45 e<3 c
8:9 6�e18:5Úc4?A572#�ß8g9á6�e12ÜOv����d�d%0¿UsY½6�e<2 ?Ri<m
57673 ?AcT6G576�?R672¨B<Jx2S5�9<JA6�cTJ^9£6�?A8:9�?A9£rtqR?R3 8:?Ri k 2S54y>2A0Ä;<0
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ �Vy 8I6�8:5�?A9�JA3 B18g91?R3�r�576�?R672}3�24_<m
3�2S572S9£6�8:9<;ç? 5�8:9<; k 2467J^9ß5724640}Uã9ß?A91? k JA;ArÞ67J FG?�m
ia8:91243E¯ 5ç8:9�67243 _13�246�?R6�8IJ^9�y¤?Ria5�673 ?AcT6¶576�?R672S5,cTJA3 3�2Tm
57_lJ^91B¨67J4°7X13 915.JAYaX<3 915 � 0�UW9Q?�¥13 5�6.576724_fyR?�576�?R672�8:5
5�?A]�_ k 2SB�YZ3�J^]�6�e<2Q2S91cTJ^]�_a?A5 5�8:9<;�?Ri�57673 ?AcT6G5�6�?R672A0
b>X<i�572S�£X12S9�6 k rAy�?%57r>]¨ilJ k 8:5`;A2S9<243V?R672SBÀYZ3�J^]á6�e<2
576�?R672A0<C�e18g5�? k 57J}o\JA3�Hx5\YZJA3�JA3VB18:91?R3�r�576�?R672S5{oGe<243�2
6�e<2N2S91cTJ^]�_�?A5�5�8:9<;¼?Ria5�673 ?AcT6¢576�?R672·cTJ^9£6�?A8:915@2T�xm



���������

�	�
���	��
��������

�	�
���	��
����������

�	�
���	��
������������� ��������
��������	���

� ��
	���	�
����������
����� "!$# %

�	�
���	��
����� "!$# &
�	�
���	��
��'�( "!$# &

�	�
���	��
��'�� "!$# B
�	�
���	��
��'�� "!$# )

� �����	��
����� "!$# )

� �������*
��'�� "!$# +
� �����	��
����� "!$# +

� �( "!$# )

� �� "!$# ,
!$# -�- !$# ,*-

uv8I;^X<3�2N��. j ¥a3 576WmÁJA3 B<243 k JA;^8gc4? k e18:B1B<2S9àd�?R3 HAJ�q
]�J>B<2 k 0

?AcT6 k r¦J^9<2�576�?R672Ay�o�e18:cVe�8:5�? k o{?Sr>5�5�2 k 2ScT672SB�0
j ia57673 ?AcT6¼576�?R672S5¼?R3 2 cTJ^91912ScT672SBÜi£r Ì�0LÎLÔ�è7Ì^Í�Ô

Ô�è7ÌRé<ÎVë�Ô�ëÃÐRé<Î y>o�ea8:c et5�X1]`]`?R3V8I�42�57246�5�JAYf673 ?A915 8I6�8IJ^915
il246no\242S9¶576�?R672S540QChJA;A246�e<243�yE6�e<2¾?Ria57673 ?AcT6¢5�6�?R672S5
?A91BD?Ri�57673 ?AcT6�673V?A915�8I6�8IJ^9a5¦JAY'? k JA;^8:c4? k ��ea8:B1B<2S9��
d�?R3�HAJ�qD]�J>B<2 k _13�J#qx8gB<2¢?¿cTJ^]�_a?AcT6�3 24_13�2S572S9£6�?�m
6�8IJ^9ÝJAY�?A9 2S�£Xa8Iq�? k 2S9�6���d�d¢0�ª¤2No�8 kgk 2T�>_ k ?A8:9
6�e<2S572�cTJ^91cT24_16�5}J^9%?A9§2T�<?A]�_ k 2`YZJA3`Å}Æ}Ç È©cTJ^]'m
]`?A91B k 8:9<2\_13�2SB18:cT6�8:J^9�0�u1JA3�]�JA3�2�672ScVe1918:c4? k B1246�?A8 k 5
?A91B�YZJA3�?A9t?R_1_ k 8gc4?R6�8IJ^9'o�8I6�e18g9}cTJ^]`_aX<6�?R6�8IJ^91? k ia8Ñm
J k JA;Ar¦o\2�3�24YZ243�67J���/E243 5�6�8:9<;�246�? k 0Iya�R|A|^�^�V0
/10�2 �436587f�:9<;>=�?A@CB��EDGFIHKJLJ
uv8I;^X<3�2}��5�e<J�oG5�?Q;A3 ?R_ae18gc4? k:k r'3�24_13�2S5�2S9�672SB�2T�<?A]'m
_ k 2@JAY'?¿O¡����d�d YZJA3�X157243�]`JxB<2 k 8:9<;<0 j 5�5 X1]�2
6�e1?R6�6�e<243 2¦?R3 2�6no\J¢c k ?A5�572S5�JAY�X157243 5'91?A]`2 k r ÔnÊ Õ
?A91B ÐAÔZÒ>Ê4è Î 0 j ÔnÊ Õ X157243vo�8 k:k c4? k:k O � C ��� o�8I6�e'?�e18I;^e
_13�JAi�?Ria8 k 8I6sr¢?RY�67243�2SB18I6�8:9<;@?@¥ k 2q�©X15 8:9<; ÊTË`Ì^ÍTÎ y
o�e<243 2S?A5 ÐAÔZÒ>Ê4è X157243 5t?R3�2�]�JA3 2 k 8IHA2 k rÙ67J§c4? kgk Ï×Î 0
�GJ�o\24qA243Sy<6�e<2Ec k ?A5�5\JAYh?}X157243�8:5\e18:B1B12S9�0�u<JA3�9<J#o�y
o\2�?A5�5�X1]`2�6�e<243�2�?R3�2�6no\J�¥ k 2S91?A]`2S540^C�e<2�qA243�6�8gcT2S5
8:9@6�e<2`]`JxB<2 k 3�24_a3�2S572S9£6�?Ria57673 ?AcT6¨5�6�?R672S54yh?A91B@o\2
¥a91B¦6�e13�242�B18	Ml243�2S9£6�6nrx_ 2S5�JAY.2SB1;A2S5N.
OQP @C=SR�T ?�T>U:?x� il246no\242S9 ?Ria57673 ?AcT6 5�6�?R672S5

5�_ 2Sc48:Y�r 6�e<2á?Ri�57673 ?AcT6 673V?A915�8I6�8IJ^9a540½C.3 ?A9>m
5 8I6�8IJ^9 _13�JAia?Ria8 k 8I6�8I2S5 ?A9aB 2S]�8:5�5�8IJ^9 57r>]'m
ilJ k 5 ?R3�2á?A5 57Jxc48g?R672SB 67J 6�e<2S]�0 j 9 2T�xm
?A]`_ k 2 673 ?A915�8:6�8IJ^9 Y�3�J^] uv8I;^X13�2 � 8:5
Ï�Î �WV8Xg� Ê4Ë`Ì^ÍTÎZY�[]\S^ _a` b~dcec
cec
cec
c:cfc ÊTË`Ì^Í4Î ��� Ö V��L0 b>Xac e
?�57J k 8gB�2SB<;A2'2T�>_13�2S5�572S5�6�e1?R6E8IY
J^912}8:5�8:9�J^9<2
JAY�6�e<2�576�?R672S5t3�24_13�2S572S9£672SB¾ixr ÊTË`Ì^Í4Î ��� Ö V��Vy
J^912�o�8 k:k ;AJ§67J¢J^9<2�JAY�6�e<2�5�6�?R672S5t8:9 ��� �WV X �

oG8I6�e«_13�JAia?Ria8 k 8I6nr | Ø ~ßo�e18 k 2Ý2S]`8:676�8:9<;Ú6�e<2
��?Ri�57673 ?AcT6V��5�rx]QilJ k ÊTË`Ì^ÍTÎ ���Q�V0

Ohg @a�S�i?jTk?jT>U:?x� 8:91B18gc4?R672�6�e1?R6E6no\J�?Ria5�673 ?AcT6
5�6�?R672S5·il2Se1?�qA2 8:9�2T�>?AcT6 k rÛ6�e12½5�?A]�2Ýo\?�rA0
UãY�o\2ÀYZJ k:k J#oá?Ý673 ?A915�8I6�8:J^9¶67Jç?A9Þ?Ria5�673 ?AcT6
5�6�?R672¼o�8I6�eß?A9ÚJ^X<67;AJ^8:9<;äB<JA67672SBÚ2SB<;A2Ay'o\2
oG8 k:k ?AX<67J^]�?R6�8:c4? k:k r�YZJ k:k J#o 6�ea?R6À2SB<;A2A0 j 9
2T�<?A]�_ k 2�B<JA67672SB�2SB<;A2E8:9¦u¡8:;^X<3�2'�G;AJx2S5{YZ3�J^]
Ê4Ë`Ì^ÍTÎ ��� X Ö VE��67J ÊTË`Ì^Í4Î ��� Ö V��V01Uã6\3 24_13�2S572S9£6�5
6�e12�Y�?AcT6�6�e1?R6�6�e12�6so�JÀ?Ria57673 ?AcT6�576�?R672S5�?R3�2
8gB<2S9�6�8gc4? k 0^C�e<2�B1JA67672SB�2SB<;A2�8:5�91242SB<2SB�8:9`6�e18:5
c4?A5�2Ýil2Sc4?AX1572Ý6�e<2½qR?R3 8:?Ri k 2S5·?R_1_l2S?R3 8g9<;¶8:9
6�e12'?Ri�57673 ?AcT6E576�?R672S5�?R3�2�B18�M 243�2S9£640 ª¤2`cTJ^X k B
91JA6àe1?�qA2Ýo�3 8I67672S9 6�e18:5·Xa5�8:9<;ß57J k 8:BÛ2SB1;A2S5
? k J^9<2D?A5¾6�e<2D]`2S?A918:9<;äJAY�6�e<2½57J k 8:Bß2SB<;A2
Ê4Ë`Ì^ÍTÎ ��� Ö VE� Ê4Ë�Ì�ÍTÎaY�[]\S^ _a` l~dc
cec
cec
cec
cmc ÊTË`Ì^Í4Î ��� Ö V��
8g5 B18	Ml243�2S9�6 YZ3�J^] 6�e1?R6 JAY
Ê4Ë`Ì^ÍTÎ ��� X Ö VE� ÊTË`Ì^Í4ÎZY�no\S^ _a` p~dc:c
cec
cec
cecfc Ê4Ë`Ì^ÍTÎ ��� Ö VE�T0
ª»e<243�2S?A5¾6�e<2¼¥13 576N673 ?A9a5�8I6�8IJ^9ÚJ^9 k rÞ? k:k J#o�5
? 673 ?A915�8I6�8:J^9 il246so�242S9 6�e<2 5�?A]�2 576�?R672
5 ?Sr ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎSØ:ÔnÊ�ÕAÖ�Ð^ÔZÒ>ÊTèVÎ � �Zil2Sc4?AX1572
6�e12;� 8g5à8gB<2S9�6�8gc4? k �Vyt6�e12ç5�2ScTJ^91BÜJ^9<2ä? k m
k J�o�5ä673V?A915�8I6�8IJ^9 il246so�242S9áB18	Ml243�2S9�6¶5�6�?R672S5
5 X1c e ?A5 ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎSØ:ÔnÊ�ÕAÖ�Ð^ÔZÒ>ÊTèVÎ ��?A91B
Ê4Ë`Ì^ÍTÎ � Ó�Í4Î Ò�è7Í#Ö�ÐAÔZÒ>ÊTèVÎ �V0�Uã9©? k JA;^8:c4? k 5�2S91572Ay
B1JA67672SBÀ2SB1;A2S5�cTJA3 3�2S57_lJ^91B¾67JN57J^]�2�YZJA3 ]�JAY
3 2Sc4X<3 5�8IJ^9f0

Ohg �a�iqr?jTs?jTtUC?£� 3�24_13 2S572S9�6\6�e<2 Ë`ÐRè7Êh�£Ê4é ÊTè7ÌRÏ
3 2 k ?R6�8IJ^9�y£o�e18:cVe�8:5\X1572SB�Y�JA3�?�H>8:91B�JAYhB<24Y�?AX k 6
3 2S?A57J^918:9<;<0�ª¤2�YZJ k:k J#o 6�e<J^5�2�3 X k 2S5`6�e1?R6¦?R3�2
]`J^576�5�_ 2Sc48:¥ac¤YZJA3�6�e<2Nc4X<3�3 2S9�6�576�?R672A0¨[\J^9>m
5 8:B<243�6�e<2QB1?A5�e<2SB�2SB1;A2Q8:9�uv8I;^X13�2��¨cTJ^9a9<2ScT6Wm
8g9<; Ê4Ë`Ì^ÍTÎ ��� Ö VE��?A9aB Ê4Ë`Ì^ÍTÎ ��� Ö nO�Nul�V0QC�e18:5
Ba?A5�e<2SB�2SB1;A2�B<2S9<JA672S5¡6�e1?R6 ÊTË`Ì^Í4Î ��� Ö nO�Nu��f8g5h?
]`JA3�2�57_l2Sc48I¥ac�576�?R672�6�e1?A9 Ê4Ë`Ì^ÍTÎ ��� Ö VE�V0�C�e18:5
8g]�_ k 8I2S5`6�e1?R6t6�e12�57246�JAY¨576�?R672S5¦3 24_13�2S572S9£672SB
ixr¿6�e<2�]�JA3�2�5�_ 2Sc48:¥ac%��?Ria57673V?AcT6V��5�6�?R672�8:5�?
5 X<ia57246¡JAYa6�e1?R6v3�24_a3�2S572S9£672SB'i£rQ6�e<2\]`JA3�2{;A2S9>m
243V? k J^9<2A01OfJA;^8:c4? kgk r�57_l2S?RH>8:9<;<y>6�e<2E]�JA3�2E57_l2Tm
c48:¥ac¤576�?R672 ÊTË`Ì^ÍTÎ ��� Ö nO�Nul��c4?A9Dil2¢JAia6�?A8:9<2SB
ixr�5 X<ia576�8I6�X16�8:9<;vVÞi£r ÔnÊ�Õ 8g9�6�e<2`]`JA3�2';A2S9>m
243V? k 5�6�?R672 ÊTË`Ì^ÍTÎ ��� Ö VE�V0(P�?A5�e12SBN2SB<;A2S5�?A91B
B124YZ?AX k 6`3�2S?A57J^918g9<;§?R3�2@X15724Y�X k il2Sc4?AX15�2�6�e<24r
3 24_13�2S572S9£6�2T�<cT24_16�8IJ^9a540GUW91B<242SBfyG8:9ÝJ^X<3@c4X<37m
3 2S9�6v2T�<?A]�_ k 2Ay�6�e<2{J^X<67;AJ^8:9<;�2SB<;A2S5�?A91B}_13�JAi<m
?Ri�8 k 8I6sr k ?Ri 2 k 5�?A5�57J>c48:?R672SBç67J ÊTË`Ì^Í4Î ��� Ö nO�Nu��



0.6

0.6

0.45

0.7 0.4

1.0
���������
	��

�����
����	�� ��������������� �����
�������
�����
�����

��� ������������ �
� � �����
��� �
�����

������� � �
	��

�
���
� �!��"�� �����
� � � � # ��	 � � � # �����
� #

$

$

$

#
%&�(' %

)�*,+
-�.�)�/�-�+
-�)
-&0

)�*,+
-&.�)�/�-�+
-&)
-&0

)�*,+
-�.�)�/�-�+
-�)
-&0

)�*,+
-�.�)�/�-�+
-�)
-&0

)�*,+�-&.�)�/�-�+�-&)
-&0

)�*�+
-&.�)�/�-�+
-&)
-&0

+
-&)
-&0

+
-&)
-&0

+
-&)
-&0

+
-&)
-&0
uv8I;^X<3�2 �j. w 2S91243 ?R6�8:9<; 6�e<2ÉJAia5�243�q�?R6�8:J^9 572Tm
�xX<2S91cT2 ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ � Ö4ÏÑÌAÔnÊ Õ � ÏÑÐ�Ò£Ë}Ë}Î4Ø:ÔnÊ�Õ � Ö
ÊTË`Ì^Í4Î � Ò£Ë}Ë�Ø:Ô:Õ�Ô � Ö4Ï�Î ixrQ6�e12�O¡����d�d 8g9�u¡8:;^X<3�2E�R0
C�e<2�cTJ^]`]�?A91B ÊTË`Ì^Í4Î 8:5E?Riai13�24q>8:?R672SB@i£r ÊTË y\8 �B<2S9<JA672S5G6�e<2}¥ k 2S91?A]`2 ÏÑÐRÒ�Ë'ËQÎ4Ø:ÔnÊ Õ y ?A91Bw821E3 24_13�2Tm
572S9£6�5 Ò�Ë'Ë�Ø:Ô:Õ�Ô 0fª»e18I672�¥ k:k 2SB¤?R3�3�J�oG5¨8:91Ba8:c4?R672�572Tm
k 2ScT6�8IJ^9a540

?R3 2§B18	Ml243�2S9£6�Y�3 J^] 6�e<J^572§Y�JA3 ÊTË`Ì^Í4Î ��� Ö V��V0
C�e18:5Ù?AcT6�X1? k:k r,8g]�_ k 8I2S5%6�e1?R6 ÊTË`Ì^Í4Î ��� Ö nO�Nu��
?AcT6�5�?A5�?A9¼2T�<cT24_16�8IJ^9¼67J·6�e<2¢576�?R672S5�3 24_13�2Tm
5�2S9�672SB¤ixr Ê4Ë`Ì^ÍTÎ ��� Ö VE�V0.b>J�Y�JA3 V¡= ÔnÊ�Õ o\2
2S]`_ k J�r¤6�e12t673 ?A9a5�8I6�8IJ^915QYZ3�J^] Ê4Ë`Ì^ÍTÎ ��� ÖSÔnÊ�Õ �
?A9aB@Y�JA3 V43= ÔnÊ�Õ o�2�YZJ k:k J#oä6�e<J^572`8:9aB18:c4?R672SB
ixr ÊTË`Ì^ÍTÎ ��� Ö V��V0

/10�5 6 ?�3r?x�#�1� RS3rU F��¡� ?x�87<�<��R�@ 3h�
O¡�E��d�d�5�?R3�2{;A2S9<243 ?R6�8IqA2�]`JxB<2 k 540�Oh246(X15v2T�>_ k ?A8:9
e<J#o 6�e<2Ù]�JxB12 k 8:9Duv8I;^X<3 2·�¤;A2S9<243 ?R672S5�6�e<2§572Tm
�xX<2S91cT2�JAY¡JAia57243�qR?R6�8IJ^915

ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ � Ö4ÏÑÌ^ÔnÊ�Õ � ÏÑÐ�Ò£Ë}Ë}ÎSØ:ÔnÊ Õ � Ö
ÊTË`Ì^Í4Î � Ò£Ë}Ë�Ø:Ô:Õ�Ô � Ö4Ï�Î

��cTYã0'uv8I;^X13�2à�^�V0'Uã6ÙcVe<J£J^5�2S5Ù?A9Ú8:9a8I6�8:? k ?Ria5�673 ?AcT6
576�?R672Ayv5�?Sr ÊTË`Ì^ÍTÎ ��� Ö V��V0.UW9¢2S?AcVeÙ?Ri�57673 ?AcT6Q5�6�?R672Ay
6�e<2`]�J>B<2 k 5�?A]�_ k 2S5�q�? k X<2S5�Y�JA3¨? kgk qR?R3 8:?Ri k 2S5�6�e1?R6
?R3�2�9<JA6�8:9a576�?A9�6�8g?R672SB`rA246{?Ac4cTJA3 B18:9<;Q67JQ? Î4ÊTÏ:Ê�Í�Ô�ë�ÐAé
êRë�ÎLÔ�èLë�0�
<Ô�ë�ÐRé:9 0

C�e12ÀY�X191cT6�8IJ^9 9 5�_ 2Sc48:¥12S5%YZJA3N2S?Ac eÛ?Ria5�673 ?AcT6
576�?R672�?¤Ba8:57673 8Ii�X<6�8IJ^9¢J#qA243�6�e<2�_lJ^5�5 8Ii k 2¦8:91576�?A9£6�8Ñm
?R6�8IJ^915�JAY¡6�e12�?Ria57673 ?AcT6�576�?R672A0 ��0Ä;<0

9 � ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ^ÖSÔnÊ�Õ �<;
Ê4Ë`Ì^ÍTÎ � ÏÑÐ�Ò£Ë}Ë}ÎSØ:ÔnÊ ÕAÖ VE�7�^=»| Ø �

5�?�rx5 6�e1?R6 6�e<2 ]�JxB12 k 5�?A]`_ k 2S5
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}Î4Ø:ÔnÊ�Õ^ÖSÔnÊ�Õ � o�8:6�e _13�JAi�?Ria8 k 8I6sr
| Ø �'YZ3�J^] Ê4Ë�Ì�ÍTÎ � ÏÑÐ�Ò£Ë}Ë}Î4Ø:ÔnÊ�Õ�Ö VE�{o�e<243�2S?A5

9 � ÊTË`Ì^ÍTÎ � Ò�Ë'Ë`Ø:Ô:Õ^ÔÁÖSÔnÊ�Õ �=; ÊTË`Ì^ÍTÎ ��� Ö V��7�^=»| Ø |^�

57_l2Sc48I¥12S5§6�e1?R6 ÊTË`Ì^Í4Î � Ò�Ë'Ë�Ø:Ô:Õ�ÔÃÖSÔnÊ�Õ �¢8g5§5�?A]`_ k 2SB
o�8I6�e`_13�JAia?Ria8 k 8I6nr}| Ø |^�EYZ3�J^] Ê4Ë`Ì^ÍTÎ ��� Ö VE�V0xUã9`;A2S9>m
243 ? k y�?A9£rç_13�JAia?Ri�8 k 8:576�8gc¢3�24_13 2S572S9�6�?R6�8:J^9¶5�X1cVe¶?A5
z{?SrA2S5�8g?A9}91246no\JA3�Hx5¡]`8I;^e£6fil2�X15�2SBE67J�3�24_a3�2S572S9£6 9 0
UW9'J^X<3
2T�x_l243 8g]�2S9�6�5Sy#o\2�Y�J kgk J�o\2SB'6�e<2�91??> @IqA2�z{?SrA2S5
?R_1_13 J^?Ac e�67JQ3 2SB1X1cT2�6�e12G]�J>B<2 k cTJ^]�_ k 2T�<8I6nrA0 ��?AcVe
?R3�;^X1]`2S9�6GJAYv?�_13�2SB18gc4?R672¨8:5�?A5�5 X1]�2SB�67Jti 2Q8:91B<2Tm
_l2S91B<2S9£6�JAY�6�e<2tJA6�e<243}?R3 ;^X1]�2S9£6�540���0Ä;<0Iy.67J�cTJ^]'m
_aX<672 9 � ÊTË`Ì^Í4Î � Ò�Ë'Ë�Ø:Ô:Õ�ÔÃÖSÔnÊ�Õ �7�VyGo\2NcTJ^]�_aX<672Ù6�e<2
_13�J>B1X1cT6{JAYBA [ � Ò£Ë}Ë�Ø:Ô:Õ�Ô �{?A91BCA n � ÔnÊ�Õ �V0

C.JQ;AJ}J^9�8:9`6�e<2G2T�>?A]`_ k 2Ay£5 8:91cT2�ilJA6�e�q�?R3 8g?Ri k 2S5
� ?A91BvVD?R3�2�X1918:9a576�?A9�6�8g?R672SB�y�6�e<2�]�J>B<2 k 5�?A]`_ k 2S5
6�e<2�576�?R672 ÊTË`Ì^ÍTÎ � ÏIÐ�Ò�Ë'Ë}ÎTØ:ÔnÊ Õ^ÖSÔnÊ Õ �V0au1JA3 cT2SB�67J�YZJ k m
k J#oÀ6�e<2�B<JA67672SB�2SB<;A2Ay>8I6�2S9£67243 5�6�e<2�?Ri�57673 ?AcT6{576�?R672
ÊTË`Ì^Í4Î ��� ÖSÔnÊ�Õ ��o�ea8:c e�3�24_13�2S5�2S9�6�5�?A9@2T�<cT24_16�8IJ^9�67J
ÊTË`Ì^Í4Î ��� Ö VE�V0¡b>8g91cT2�6�e<2�qR? k X<2�JAYH��o{?A5�? k 3�2S?AB<r
8:915�6�?A9�6�8:?R672SBÜ8:9 6�e<2 _13�24q>8IJ^X15à?Ria57673 ?AcT6¼576�?R672S5Sy
6�e<2ç]�J>B<2 k 5�?A]`_ k 2S5Ào�8I6�e _13�JAia?Ria8 k 8I6nrÜ� Ø |ß6�e<2
576�?R672 ÊTË`Ì^ÍTÎ � ÏÑÐRÒ�Ë'ËQÎSØ:ÔnÊ ÕAÖSÔnÊ Õ �V0EDGJ�o�yG6�e<2¢]�J>B<2 k
;AJx2S5NJ�qA243¾67Jä6�e<2¼?Ria5�673 ?AcT6¿576�?R672 ÏIÌAÔnÊ�Õ ��� ÖSÔnÊ�Õ �Vy
2S]`8I676�8g9<; Ê4Ë�Ì�ÍTÎ � ÏIÐ�Ò�Ë'Ë}ÎSØ:ÔnÊ�Õ �¿il2Sc4?AX15�2½6�e<2ç?Ri<m
57673 ?AcT6�JAi�57243�qR?R6�8IJ^9 ÊTË`Ì^Í4Î ���Q�\8g5�? k 3�2S?AB<rtYZX kgk r`8:9>m
576�?A9£6�8:?R672SB�0 j ;^?A8:9�y�5�8g91cT2»6�e<2¼q�? k X<2»JAYw� o{?A5
? k 3�2S?AB1r 8:9a576�?A9�6�8g?R672SB,8:9ä6�e12¾_13�24q>8IJ^X15¤?Ria5�673 ?AcT6
576�?R672Ù6�e<2§]`JxB<2 k 5�?A]�_ k 2S5�o�8I6�e½_13�JAia?Ria8 k 8I6nr � Ø |
6�e<2¨5�6�?R672 ÏIÌAÔnÊ�Õ � ÏIÐ�Ò�Ë'Ë}ÎTØ:ÔnÊ ÕAÖSÔnÊ Õ �V0FD�2T�>64yao\2¨]�J#qA2
J^9Þ67Jç?Ri�57673 ?AcT6N576�?R672 ÊTË`Ì^ÍTÎ ��� X ÖSÔnÊ�Õ �VyQ2S]�8I676�8:9<;
ÏIÌAÔnÊ�Õ � ÏÑÐRÒ�Ë'ËQÎ4Ø:ÔnÊ Õ �V02G(?R3 8:?Ri k 2�� X 8:9 ÊTË`Ì^Í4Î ��� X ÖSÔnÊ�Õ �
8:5`91JA6`rA246�ilJ^X191Bfæ(57J<y�?¤qR? k X<2Ay�5 ?Sr Ò�Ë'Ë�Ø:Ô:Õ^Ô y�8:5
5�?A]�_ k 2SB¶YZ3�J^] 9 0QC�e<2àB<JA67672SBß2SB<;A2ài13 8:9<;^5§X15
ia?Ac HÛ67J ÊTË`Ì^Í4Î ��� Ö VE�¿?A9aB�?AX<67J^]`?R6�8:c4? kgk rÛX1918Ñm
¥12S5 �*o�8:6�e � XZy¨o�e18gc e¶8:5¢i J^Xa91Bä67J Ò£Ë}Ë�Ø:Ô:Õ�Ô 0
C�e<2�q�?R3V8:?Ri k 2 V 8:5t? k 3�2S?AB<r·8:9a576�?A9�6�8g?R672SB�0���]`8I6Wm
6�8:9<; Ê4Ë�Ì�ÍTÎ � Ò�Ë'Ë�Ø:Ô:Õ^Ô �Vy�6�e<2�]�J>B<2 k ]`?RHA2S5¨?¦673 ?A9>m
5�8I6�8:J^9§67J¢?Ri�57673 ?AcT6`576�?R672 Ï�Î �WV X �V0 j 5�5 X1]�2¦6�e1?R6�8I6
5�?A]�_ k 2S5 ÐAÔZÒ>Ê4è Î YZJA3�qR?R3 8:?Ri k 2 V X 0£C�e12S9�y^8I6(3�2S]�?A8:915
8:9Þ6�e<2»?Ria57673 ?AcT6¿576�?R672 Ï�Î �WV X �¢o�8I6�eÞ_13�JAi�?Ria8 k 8I6sr
| Ø �<0v[{J^915�8:B<243V8:9<;¦? k:k _lJ^5�5�8Ii k 2}5�?A]`_ k 2S54y�6�e18g5�_13�JRm
cT2S5�5{8:5\5�8:]`8 k ?R3
67J�X19<3�J k:k 8:9<;�3�2Sc4X<3�3 2S9�6\9<2SX<3 ? k 9<246Wm
o\JA3�Hx5���P�2S?A9¤?A91B�/�?A91?R�S?�o\?>y(�S�A¹A¹^��JA3EB<r>91?A]`8:c
z{?SrA2S5�8g?A9t9<246so�JA3 Hx5��Zªà8 k:k 8:?A]`5v?A91BIHl8I_a57243�y1�S�A�A�^�Vy
JA3�67J`;A3 J^X191B18:91;}c k ?AXa572E_13�JA;A3 ?A]�5¨��O k J#rxBfyf�S�A¹A�^�V0



C.J¾5�X1]`]�?R3 8I�42Ay�?A9D?Ria57673V?AcT6�673 ?A915�8:6�8IJ^9»8:5�?A9
2T�>_13�2S5�5�8:J^9�JAY(6�e<2}YZ3�J^] AE.�� �~�c �Ûo�e<243�2hA��
� | Ö ���Áyv?A91B��§y��©?A91B
	�?R3 2 k JA;^8:c4? k ?R67J^]`540¡C�e<2
572S]`?A9£6�8:c45�JAYl?A9�?Ria57673 ?AcT6�673 ?A915�8I6�8:J^9�8:5(?A5(YZJ k:k J#o�540
Of246����Z3�2S57_f0�� Ö�
 ��il2�?�;A3 J^X191B¨?R67J^] J#qA243�� �Z3 2S57_f0
� Ö 	¨�V0�Oh246\��� il2
6�e<2�]`J^576�;A2S9<243 ? k X1918I¥1243lJAY��v?A91B
��y¡?A9aB ����il2t6�e12 Ë`Ð�ÎTÔ��£ÊTélÊTè7ÌRÏH
xéaë - Ê4è JAY�� ���
?A91B�	'0#C�e<2S9�y�6�e12�]�J>B<2 k ]�?RHA2S5¡?�673 ?A915�8:6�8IJ^9EYZ3�J^]
576�?R672���67J ��2S]`8:676�8:9<; 
 o�8I6�e¦_13 JAia?Ria8 k 8:6nr

A�� 9 ��� ;��w��� ��� 9 � 
 ;�	@���F����� Ø
j ÏIÐ­�^ë�ÍVÌRÏ<Ò�ëÃê^ê�Ê4é��%ÌRè��RÐ�y�Ë`ÐSê�Ê4Ï J#qA243�?�¥13 5�6WmÁJA3 B<243
k ?A9<;^Xa?R;A2 2 8:5�?�6�X<_ k 2��! Ö�9 �\o�e<243 2" ·8:5�?`57246�JAY
?Ria57673V?AcT6
673 ?A915�8I6�8:J^915.?A9aB 9 57_l2Sc48I¥a2S5h6�e<2�572 k 2ScT6�8IJ^9
_13�JAi�?Ria8 k 8I6sr@Y�JA3`? k:k ?Ria5�673 ?AcT6�576�?R672S5`J#qA243 2 0vC�e<2
ÎU
'0TÎU
>Ëh	 Ô�ë�ÐAé�ÏIÌAÔÃÔ�ëÃÍVÊ ?A]`J^9<;'6�e<2�i J>B18I2S5�� ¯ 5�JAY¡? k:k
?Ria57673V?AcT6�673 ?A915�8:6�8IJ^915{8:9# ·8:5�?A5 5�X1]�2SB¦67J�il2�$ ÊTÏZÏ�/
�4Ð�
>é�ê�Ê�ê 0 j 9}?R67J^]©�D5�X<ia5 X1]�2S5f?A9'?R67J^];� X 8IY<6�e<2
57246.JAY>? kgk ;A3�J^X191B¨8:91576�?A91cT2S5hJAY�� XA8:5h?�5�X<i�57246�JAY<6�e<2
cTJA3�3�2S5�_ J^9aB18:9<;�57246}JAY$��y.8Á0Ä2A0�¤@£(��� X �&%ª¤@£(���`�V0
j _a?R3�6�8:? k mÁJA3 B<243('¾?A]�J^91;¨?�57246��¤8:5)$ ÊTÏZÏ�/��4Ð�
>é�ê�Ê ê
8IYE2S?AcVeà91J^9>mÁ2S]�_16sr·5�X<ia5�246�JAY��,e1?A5¦?§]�8:918:]`? k
2 k 2S]�2S9£6�o�0Ä3�0Ä640*'E0

bxJ�YZ?R3Syao�2 k 24Y�6�J^X<6�J^9<2Q8:]�_lJA3�6�?A9£6�6nrx_l2�JAY(B<JRm
]`?A8:9a540^pG5 X1? k:k rAy^8:B12S9�6�8I¥a243 5
5�X1cVe`?A5�?R3�i�8I673 ?R3�r}¥ k 2Tm
91?A]�2S5.?R3�2(J^9 k r�91242SB<2SBEYZJA3h3�24YZ243�2S91cT2S540#Us6.B<J£2S5.9<JA6
]`?RHA2E572S915�2G67J�572 k 2ScT6{?'57_l2Sc48I¥acG8:B<2S9£6�8I¥1243S0�C�e<243�2Tm
YZJA3�2Ay>o�2�572 k 2ScT6�?A9¦X19157_l2Sc48I¥a2SB`J^9<2�o�8I6�et6�e<2�ÂWJ^8:9£6
_13�JAi�?Ria8 k 8I6sr'JAY.? k:k JAYh6�e12S]�0<��J#o�24qA243Sy�X19157_l2Sc48I¥12SB
8:B<2S9£6�8I¥1243V5�?R3�2%576�8 kgk 5�X<i>Â72ScT6�67JÀXa918I¥ac4?R6�8IJ^9f0{u1JA3
]�JA3�2�B1246�?A8 k 54y<o\2�3�24YZ243�67J���/E243V576�8:9<;'246�? k 0Iy �R|A|^�^�
?A91B�67J�6�e<2��ZY�JA3 6�e1cTJ^]`8:9<;£� k J^9<;�_a?R_l243S0
/10�/ P ?�9%�C3 � RZ�^���:3tT65 7<�:=!+h�1� R�@C3
C�e<243 2�?R3�2�6no\J`_13V8:]`?R3�r�B18	Ml243�2S91cT2S5�67J���d�d�5N.

�R0�C.3 ?A915 8I6�8IJ^9 _13�JAia?Ri�8 k 8I6�8I2S5�?R3�2¾B<24¥�9<2SBçi£rç?
_a3�JxBaX1cT6�JAY�6�e12@?Ri�57673 ?AcT6¦673 ?A915�8:6�8IJ^9·_a3�JAia?�m
i�8 k 8I6sr�?A9aB¨6�e<2{572 k 2ScT6�8:J^9¨_13 JAia?Ria8 k 8:6nr���57242�? k 57J
uv8I;^X13�2��^�V0

�x0�C�e<2�57246¡JAY1576�?R672S5v3�24_13 2S572S9�672SBQixr�?A9Q?Ria5�673 ?AcT6
5�6�?R672%?A91B¼6�e<243 24Y�JA3�2%6�e<2¢57246�JAY'673 ?A915 8I6�8IJ^915
c4?A9¢q�?R3�r@?Ac4cTJA3 B18g9<;�67J�6�e<2`B<J^]`?A8g915E?A5�57J>c48Ñm
?R672SB�67J`_13�2SBa8:c4?R672S540

C�e<243 24Y�JA3�2Ay ea?Sq>8:9<; 6�e<2 B<2S5�cT3V8Iil2SB ;A3 J^X191B>m
8:9<;-,�Xa9<3�J k:k 8g9<;�_a3�JxcT2S5 5�8:9¾]�8:91B�y
8I6�8g5�c k 2S?R3t6�e1?R6

ls(t)

ls(U’)

ls(o)

em(F’,U)

em(F’,o)

latex(f1,t)

em(F,U)

ls(U’)

ls(o)

ls(t)

em(f1,o)

em(f1,t)

latex(f1,t)

ls(o)

ls(t)

ls(o)

ls(t)

ls(U’)

em(F’,U)
em(f2,o)

latex(f2,t)

em(F’,o)em(f2,t)

...

abstract selection abstract selection abstract
transition

selection
transitiontransition

#�%��(' %

uv8I;^X<3�2��j.(U k:k Xa57673 ?R6�8IJ^9§JAYG6�e12�673�2 k:k 8:5'8:9aB1X1cT2SBÙi£r
6�e<2çO¡����d�d 8:9 uv8I;^X<3 2Þ�R0¦Uã9 cTJ^9�673V?A576»o�8I6�e
��d�d�54y
6�e<243�2�8:5'?A9¿?AB1Ba8I6�8IJ^91? k\k ?SrA243�oGe<243�2¦6�e<2
576�?R672S5�?R3�2�5�?A]�_ k 2SB¦Y�3 J^]�?Ria57673 ?AcT6�576�?R672S540

?»O¡����d�d B<24¥a912S5�?»3V?A91B<J^] _13�J>cT2S5�5�o�8I6�eç?
X1918g�£X<2�_13�JAi�?Ria8 k 8I6sr¾B18:57673V8IiaX<6�8IJ^9À?A5�5�X1]�8:9<;Ù6�e1?R6
6�e<243�2t8:5�?�¥�918I672`57246QJAY{?Ri�57673 ?AcT6¨673V?A915�8I6�8IJ^9a5�?A91B
2S?Ac eäB1J^]`?A8:9½?A5 57Jxc48g?R672SBç67Jà?A9ç?R3�;^X1]`2S9�6�JAY�?
_13�2SBa8:c4?R672·8:5¤¥�918I672A0¨C�exX154yE6�e12·57246%JAY�cTJ^91cT3 24672
673 ?A915 8I6�8IJ^915�8:5{¥�918I672A0

��?Sq>8:9<;`6�e12¨?A91? k JA;Ar¦67Jt��d�d�5G8:9�]`8:9aB�y>6�e<243�2
?R3�2'6�e<3�242�HA24r�_13�JAi k 2S]`5�JAY�8:9£67243�2S576�67J�il2}5�J k qA2SB
YZJA3{Ov����d�d�540>Of246{il2.	 = 
 � Ö�
 1 Ö4Ø4Ø4ØSÖ�
0/ ?Q¥a918I672
572S�xX<2S91cT2�JAY¡;A3�J^X19aB�JAia57243�qR?R6�8IJ^915 .
5 7<�:=!+h�<��R�@ 321 w 8IqA2S9N?�Ov����d�d%y¡8I6�5Q_a?R3 ?A]`2467243

5�24643�y£?A91B�?�5�246 9 JAY�572 k 2ScT6�8IJ^9�B18:57673 8:iaX<6�8IJ^915Sy
oGe1?R6
8:5¡6�e<2{_13�JAia?Ria8 k 8I6nr At�5	 ; 9
Ö 3 �h6�e1?R6
6�e<2
5�2S�£X<2S9acT26	ço{?A5�;A2S9<243V?R672SB�ixrt6�e<2Q]�JxB12 k87

J @a�4�4=�R:9C?j=8;·�4�#�<�i?��i?-<=+t?j3.��?�1 w 8IqA2S9 ?
Ov����d�d%y�8I6�5`_a?R3 ?A]�2467243¦57246#3fy�?§57246 9 JAY
5�2 k 2ScT6�8IJ^9@B18:57673V8IiaX<6�8IJ^9a54y1?A91B�?A9�JAi�57243�qR?R6�8IJ^9
5�2S�£X<2S9acT2>	'y�¥a9aB¤?�576�?R672t572S�xX<2S91cT24�@?Q6�e1?R6
8g5�]�J^576 k 8IHA2 k rÙ67JÙ_13�J>B1X1cT2�6�e<2�JAi�57243�qR?R6�8IJ^9
5�2S�£X<2S9acT2Ay�8Ã0Ä2A0g�@?�=¼?R3�;�]`?���A<A��d� ;�	 Ö�9
Ö 3 �L0

B �1�#�C9 ?£�i?x� ?x�4� RS9%�1� R�@C3C1 w 8IqA2S9½6�e12§57673 XacT6�X<3�2
JAY�?A9 O¡����d�d¢y�?¾57246 9 JAY`572 k 2ScT6�8IJ^9ÝB18:5Wm
673V8IiaX<6�8IJ^9a54y`?A91B ?ß57246ÀJAY¢JAia57243�qR?R6�8IJ^9 572Tm
�xX<2S91cT2S5���	�DF�^y.oGe1?R6Q8:5¨6�e<2¦]�J^576 k 8IHA2 k r@_a?�m
3V?A]�2467243¾57246E3�?¾JAY�6�e<2»]�J>B<2 k y'8Ã0Ä2A0�3�?�=
?R3 ;�]`?���FBA��53 ; 9
Ö ��	 D ���L0

�CG�c48I2S9£6Þo{?Sr>5Ú67J 24q�? k Xa?R672ÜOv����d�d�5Û?R3�2
?AB1?R_16�?R6�8:J^915�JAYE6�e12 �TÐAè $ ÌRè7ê ?A91B 0�Ì^ÍH� $ ÌRè7êw	�è7Ð�/



ÍVÊ ê�
>è7ÊTÎ 0fC�e12}]`?A8g9�B18�M 243�2S9acT2Q67J¦6�e<2���d�d�c4?A572
8:5
6�ea?R6\?E673V?A915�8I6�8IJ^9�8:5�57_l2Sc48I¥a2SB`8:9�6so�JQ_ae1?A572S54yx?A5
5�e<J#o�9Ù8:9%uv8I;^X<3 2 �x0 j YZ67243'5�2 k 2ScT6�8:9<;�?A9§?Ria5�673 ?AcT6
673 ?A915 8I6�8IJ^9�y 9 ;A2S91243 ?R672S5�6�e<2¨3�2 k 24q�?A9£6G576�?R672S5GYZ3�J^]
6�e<2¨e12S?AB�JAY.6�e12¨?Ria57673 ?AcT6�673 ?A915�8I6�8:J^9�0

z{X18 k B18:9<;»6�e<2¾673 2 k:k 8:5¢8g9ä6�e18:5¤o{?SrAy�8I6§8:5¤2S?A57r
67J¶?AB1?R_16¿6�e12 �TÐRè $ ÌRè7ê�/�0�Ì�Í � $ ÌAèWê yt6�e<2�� ë�ÔnÊTèE0Të
?A91B¤6�e12�� Ì{
xË /���ÊTÏIÍTÒ ? k ;AJA3 8I6�ea]`5�Y�JA3Q��d�d�5¨67J
O¡�E��d�d�5S0 ��0Ä;<0x8:9�6�e<2 �4ÐRè $ ÌRè7ê _13�J>cT2SB1X<3�2Ay�6�e<2��
_13�JAi�?Ria8 k 8I6�8:2S5�?A91B@?R3�2`cTJ^]�_�X<672SB@Y�JA3E2S?AcVe¤3�2S?AcVe>m
?Ri k 2�576�?R672N��5�246�54� Dn�`?R6�6�8:]�2�n}3 2Sc4X<3 5�8IqA2 k rA0(C�e<2� D � � �¨8:5�6�e12t_13 JAia?Ria8 k 8:6nr�JAY�6�e<2�_a?R3�6�8:? k JAia57243�qR?�m
6�8IJ^9�572S�£X12S91cT2 
 � Ö4Ø4Ø4Ø�Ö�
 D
	 � ?A91B�576�?R672 � ?R6G6�8:]�2�n
;^8IqA2S9�6�e<2QOv����d�d%0aC�e<2¨8g91B1X1cT6�8IqA2�B124¥a918I6�8IJ^9¦JAY�*D � � ��8:5E?A5�Y�J k:k J�o�5N.hbx24676�8g9<;�� _ � � n
��3�n7�h= � Ø |�6�e<2
8:91BaX1cT6�8IqA2�Y�JA3V]QX k ?R2�?R3�2�� _ � � n��13�n�� =ç� Ø |�?A91B
�=D ��� �*=��������

�
� A���� B
�=D
	 � � �4��A ��� A����x�
 � Ö � Ö � Ö�
 D7�

o�e<243 2
� ��� DWy! � 8:5¦?A9D?Ri�57673 ?AcT6�673 ?A915 8I6�8IJ^9»8:9
6�e<2»O¡����d�d¢y A

�"�
8g5¢6�e<2à673 ?A915�8:6�8IJ^9¶_13 JAia?Ria8 k m

8I6sr�JAY# � y�?A91B A$��8:5�6�e<2�cTJA3�3�2S57_lJ^91B18g9<;t572 k 2ScT6�8IJ^9
_13�JAi�?Ria8 k 8I6sr�;^8IqA2S9§ixr 9 0.C�e<2�8:91B18gc4?R67JA3�YZXa91cT6�8IJ^9�x�
 � Ö � Ö � Ö�
 D�� =ç�\o�e<2S9<24qA243¡673 ?A915 8I6�8IJ^9% � c4?A9}6�?RHA2
YZ3�J^] 576�?R672 �`67Jx�ÙJAia57243 qx8:91; 
 D ?A9aB§6�e12�673V?A915�8Ñm
6�8IJ^9& � e1?A5�6�e<2@]�J^576¦57_l2Sc48I¥ac�i J>B<rNYZJA3#�#0{C�e<2
JA6�e<243�? k ;AJA3V8I6�e1]`5¦c4?A9»il2¤?AB1?R_1672SB¼?A91? k JA;AJ^Xa5 k rA0
��0Ä;<0A67J�X1_1;A3 ?AB<2{6�e<2'� Ì�
>Ë /(��ÊTÏIÍTÒ ? k ;AJA3 8:6�e1]�yR6�e<2
2T�>_ 2ScT672SBÝcTJ^X19£6�5�JAY'?A9D?Ria57673 ?AcT6�673 ?A915�8:6�8IJ^9¼?R3�2
ia?A5�8gc4? k:k r�6�e<2`5�Xa] JAY�6�e<2'2T�x_l2ScT672SB¢cTJ^Xa9�6�5�JAY{8I6�5
;A3�J^X19aB`8:91576�?A9acT2S5
J^9`6�e<2GB1?R6�?*)'?¨5�8I6�X1?R6�8IJ^9�5�8:]`8Ñm
k ?R3.67J'��/EJ kgk 243.?A91B}�(YZ2 Ml243Sy£�S�A�^~£æA/E243 5�6�8:9<;G?A9aB¨P�2
F�?R2SB164y\�R|A|<�4?��V0��GJ�o\24qA243Sy\BaX<2�67J§5�_a?AcT2�3�2S5�673 8:cLm
6�8IJ^915Sy^o�2Go�8 k:k 9<JA6�2T�x_ k ?A8:9�e<243�2Ge<J�oÀ67JQ?AB1?R_16�6�e<2
_13�J>cT2SB1X<3 2S540

C.JÝ2S5�6�8:]`?R672à6�e<2·_13 JAia?Ria8 k 8:6�8I2S5@J�qA243N6�e<2»B<JRm
]`?A8:9a5�?A5 57Jxc48g?R672SB@67J�_13�2SB18:c4?R672S5Syl8Á0Ä2A0 67J¦2S576�8g]`?R672
6�e<2�572 k 2ScT6�8:J^9N_13�JAia?Ria8 k 8I6�8I2S5�8g]�_ k 8:c48:6 k rAyfo\2�?AB1?R_16
6�e<2àX15�X1? k _�?R3 ?A]�2467243 k 2S?R3 918:91;¼JAY¦9a??> @IqA2Àz{?SrA2S5
]�J>B<2 k 540EC�e12¿_13�JAia?Ria8 k 8I6�8I2S5�?R3�2¾6�e<2¿YZ3 ?AcT6�8IJ^9äJAY
6�8:]�2S5�6�e<2�B<J^]`?A8g9¤2 k 2S]�2S9£6�o{?A5�JAia57243 qA2SB¢67J�J>cLm
c4X<3vJ�qA243�6�e<2{67JA6�? k 9£Xa]¨il243¡JAYaJA_1_lJA3�6�X19a8I6�8I2S540�C�e18:5
k 2S?AB15�67J·6�e<2§Y�J k:k J�o�8:91;ÙJ#qA243 ? k:k ��d 5�cVe<2S]�2(.�UW9
2S?Ac e¤8:67243 ?R6�8IJ^9�y 2S576�8:]`?R672'¥13V576�6�e<2�?Ria5�673 ?AcT6�673 ?A9>m
5�8I6�8:J^9»_13�JAia?Ria8 k 8I6�8I2S5�?A91B¼6�e<2S9D6�e<2¤_13�JAia?Ri�8 k 8I6�8I2S5
J�qA243�6�e<2�B<J^]�?A8:915�?A5�57J>c48:?R672SB�67J`2S?Ac e�_13�2SB18gc4?R672A0

b>8g91cT2GJ^X13�? k ;AJA3 8I6�ea]ß8g5�?A9�8:91576�?A91cT2�JAY¡6�e<2���d
? k ;AJA3 8:6�e1]�yR8I6
8:91cT3�2S?A572S5v6�e12 k 8IHA2 k 8:e<JxJ>B�JAY 6�e<2�B1?R6�?

o�8I6�e�24qA243�r@X<_�B1?R672Ayl?A91B@?Ac4cTJA3 B18:9<;¦67J¢�Ãd�c4Oh?Ac e<m
k ?A9 ?A91Bç/E3 8:5 e191?A9�y��S�A�^~A�Vy¨8:6�8:5�;^X1?R3 ?A9£67242SBç67J
3�2S?AcVe�?ç576�?R6�8IJ^91?R3�rÞ_lJ^8:9�640 j�k:k 576�?A91B1?R3 Bß672ScVe>m
918:�xX<2S5·67J,J�qA243VcTJ^]�2 k 8:]`8:6�?R6�8IJ^915¿JAYx�\d ? k ;AJRm
3 8I6�ea]`5N?R3�2D?R_1_ k 8gc4?Ri k 2A0}ª¤2½X1572SBÚ2A0Ä;<0�_a5�2SX1B<JRm
cTJ^X19£6�5¦67JN2S915�X<3�2�6�e1?R6�9<JÙ_13�JAia?Ri�8 k 8I6�8I2S5t?R3�2�2S5Wm
6�8:]`?R672SB»?A5��4243�J<0�C�e12�cTJ^]�_aX16�?R6�8IJ^91? k cTJ^]�_ k 2T�xm
8I6sr�JAY�_a?R3V?A]�2467243E3�242S576�8:]�?R6�8IJ^9@8:5�+¦�-,�� � �/.1032>�
o�e<243 24,»8:5�6�e<2¢9xX1]Qi 243�JAY'572S�xX<2S91cT2S54y � 8g5�6�e<2
]`?��<8:]`? k¡k 2S9<;A6�e�JAY�?�572S�£X12S91cT2Ay5.�8g5�6�e<2'9£Xa]¨il243
JAY`�Z;A3�J^X191B �Q673 ?A915�8I6�8:J^915�?A91B32Ù8:5�6�e<2�5�X1]âJ#qA243
6�e<2¨5 8I�42S5�JAY¡6�e<2¨B<J^]`?A8g91540
6 7 (&8\µÁ°�µs´� Y!!7 ¬Y "!n³^ �¯^µn±h®
��X<3hJAi>ÂW2ScT6�8:qA2S5.o\243�2�67J�2S]�_a8:3 8:c4? k:k r�5�e<J#o§6�e1?R6{�W���
6�e<2\ia?A5�8:c�? k ;AJA3 8I6�ea]`5fo\JA3�H y>�Ã�^�h5�?A]�_ k 8:9<;�8:5h_lJ^5�5�8Ñm
i k 2Ayv���^��6�e12¨_a?R3 ?A]`2467243�2S5�6�8:]`?R6�8IJ^9�8:5�cTJ^9a5�8:57672S9£64y
�Z�£�¡O¡�E��d�d�5v2S?A5 8 k r¨5�c4? k 2{X1_fy�?A9aB¦�Ã�^�¡Ov����d�d�5
?R3�2¨?R_a_ k 8:c4?Ri k 2G67J`3 2S? k o�JA3 k B�B1?R6�?>0
9 �1�iRZ� � =�U:@���R�� q>9%� ª¤2½8:]�_ k 2S]�2S9£672SB 1 6�e<2
YZJA3�o\?R3VB§?A91B§ia?Ac H£o{?R3 BN_13�J>cT2SB1X<3 2S54yf6�e<2IG�8:67243�ia8
? k ;AJA3 8:6�e1]¶?A91B�6�e<2$��d«? k ;AJA3V8I6�e1]¶X15 8:9<;E6�e<2���3�JRm
k JA;ß57rx5�672S] b>8gc4576�X15Wm)�x0×¹x0×ºx0�[\J^915�8gB<243·?R;^?A8:9 6�e<2
O¡�E��d�d«8:9�uv8I;^X<3�2¨�R0£C�e<2�JAia57243 q�?R6�8IJ^9t572S�xX<2S91cT2
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ �Vy ÏÑÌ^ÔnÊ�Õ � ÏÑÐ�Ò£Ë}Ë}Î4ÓgÔnÊ Õ � e1?A5Ü?
_13�JAi�?Ria8 k 8I6sr�| Ø �4|^¹xy
oGe<243�2S?A5 ÊTË`Ì^ÍTÎ � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ �Vy
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ ��e1?A5¨6�e12t_13 JAia?Ria8 k 8:6nr�| Ø |^�^~Rºx0
C�e<2 G�8I67243�ia8�_a?R6�e�JAYh6�e<2�YZJA3 ]�243{JAia57243�qR?R6�8IJ^9¦o{?A5
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ£ÖSÔnÊ Õ �Vy ÏIÌAÔnÊ�Õ � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�ÕxÖSÔnÊ�Õ �Vy
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ£ÖSÔnÊ Õ �Vy�8Ã0Ä2A0�8:6»8g5¼]�J^576 k 8IHA2 k r
6�e1?R6�?¾O��4C � � X157243�6sr£_l2SBD8:9à6�e<2¢cTJ^]�]`?A91B1540�UW9
cTJ^9£673 ?A5764y¤8I6½8:5Ý]�JA3�2 k 8IHA2 k r«6�e1?R6Ý5�J^]�2 Ð^ÔZÒ>ÊTè
X157243Ù6nrx_l2SB,8:9,6�e<2 k ?R6767243ÙcTJ^]�]`?A91Bß572S�£X12S91cT2A0
Uã6�5BG�8:67243�ia8>_a?R6�e�o\?A5 Ê4Ë`Ì^ÍTÎ � ÏÑÐRÒ�Ë'ËQÎ4ÓgÔnÊ ÕxÖ�ÐAÔZÒ>Ê4è Î �Vy
ÊTË`Ì^Í4Î � ÏIÐ�Ò�Ë'Ë}ÎTÓ�ÔnÊ�Õ£Ö�ÐAÔZÒ<ÊTèVÎ �Vy Ï×Î � ÐAÔZÒ>ÊTèVÎ �V0
P �:9 ;d=SRS3rU ª¤2*8:]�_ k 2S]�2S9�672SB �4ÐRè $ ÌRè7ê ÎTÌRË /
	�Ï ë�é � 0aC�e12EY�J k:k J�o�8:91;}6so�J�572S�xX<2S91cT2S5�o\243�2¨?A]`J^9<;
?¨5 ?A]�_ k 2�JAY(�4|A|Q572S�£X12S91cT2S5�JAY k 2S9<;A6�e��4|QY�3�J^]¶J^X<3
2T�<?A]�_ k 2�O¡�E��d�d*�Zo�e1243�2'¥ k 2S91?A]�2S5�o\243�2�]�J>B>m
2 k 2SB�Xa5�8:9<;�8:B<2S9£6�8I¥1243V5V�Z.

� Ï×ÎTÖ4Ï�ÎVÖ4Ï�ÎLÖ#Ê4Ë�Ì�ÍTÎ ��8 � � Ö4Ï�Î4Ö4Ï×ÎLÖ#ÊTË`Ì^Í4Î ��821�� Ö
ÏIÌAÔnÊ�Õ ��8 1 � Ö#ÊTË`Ì^ÍTÎ ��8 l � Ö4ÏIÌAÔnÊ�Õ ��8 l �k� Ö� Ï�ÎLÖ#Ê4Ë`Ì^ÍTÎ ��8 � � Ö4ÏÑÌ^ÔnÊ�Õ ��8 � � Ö#Ê4Ë`Ì^ÍTÎ ��8 � � Ö4ÏÑÌ^ÔnÊ�Õ ��8 � � Ö

ÊTË`Ì^Í4Î ��8 � � Ö4ÏIÌAÔnÊ�Õ ��8 � � Ö4Ï�ÎLÖ#Ê4Ë�Ì�ÍTÎ ��8 1 � Ö4Ï×Î � Ø
+
:<; D>=�L X c@?"[­ZdD�aA= [CBU[UabKM[EDQKMD�e i LT_ ZdDCF�egD�=�c X ZdLTjG/H�IKJML/NPORQTSKNPORUKVMIPW�XEL/N�GZY�[TO�NE\EUTIRHKNC]R[RITQ^Y@_RH m



-532

-530

-528

-526

-524

-522

-520

-518

0 20 40 60 80 100

lo
g-

lik
el

ih
oo

d 
on

 te
st

 s
et

 (
50

 s
eq

ue
nc

es
 o

f l
en

gt
h 

10
)

Number of training sequences of length 10

goal standard
LOHMM-2

uv8I;^X<3�2��
. Oh2S?R3 918:9<; c4X13�qA2�JAYÛ6�e<2á2T�>?A]`_ k 2
O¡�E��d�d�?A5�5�X1]�8:9<;�6so�J@¥ k 2S9a?A]�2�?A91BÙ?SqA243 ?R;A2SB
J�qA243�¥1qA2E3�2S5�6�?R3�6�540

-1100

-1000

-900

-800

-700

-600

-500

2 4 6 8 10

lo
g-

lik
el

ih
oo

d 
on

 te
st

 s
et

 (
50

 s
eq

ue
nc

es
 o

f l
en

gt
h 

10
)

Number of different filenames in the domain

goal standard
LOHMM

HMM

uv8I;^X<3�2��j.(C�e12�_ 243 Y�JA3 ]�?A91cT2¦JAYGO¡�E��d�d�5�cTJ^]'m
_a?R3�2SBDo�8I6�e»��d�d�5�o�8I6�e¼?¾q�?R3�r>8:9<;¿9xX1]Qi 243�JAY
¥ k 2S9a?A]�2S540

B �1�#�C9 ?£�i?x�<5��4� RS9§�<� R�@C3 ª¤2�B18:BÙ6�e<2�YZJ k:k J#o�m
8:9<;%2T�x_l243 8:]`2S9�6�J^9à57r>9�6�e<246�8gc4? k B1?R6�?>0{u<3�J^]á6�e<2
O¡�E��d�d©8:9tu¡8:;^X<3�2'�G?A91B�?}B<J^]`?A8:9�JAY.��2S�xX1? k:k r
k 8IHA2 k r�¥ k 2S9a?A]�2S54y<o\2¨5�?A]�_ k 2SB�?�672S576�57246�JAY
�R|�572Tm
�xX<2S91cT2S5tJAY k 2S9<;A6�e �4|>y\?A91B·673 ?A8:918g9<;¢57246�5�JAY`�4|>y
�R|>y �R|>y.�^|>y(�R|>y(~R��?A91BÀ�4|A|@572S�£X12S91cT2S5¨JAY k 2S9<;A6�e
�4|>0\ª¤2�3V?A9·ilJA6�e·? k ;AJA3 8I6�e1]`5tJ^9À2S?Ac e»B1?R6�?Ù57246
576�?R3�6�8g9<;%YZ3�J^]á�¢3 ?A91B<J^]á8:918I6�8g? k 57246tJAYE_�?R3 ?A]�2Tm
67243 540�ª¤2�5767JA_1_l2SBNo�e12S9¿? k 8:]`8:6QJAY��R|¢8I67243V?R6�8IJ^9
o{?A5�2T�>cT242SB<2SB@JA3E?¦c ea?A9<;A2�8:9 k JA;Rm k 8IHA2 k 8:e1J£J>B�o{?A5
k 2S5�5Q6�e1?A9»�4| 	 � Y�3 J^] J^9<2�8I67243V?R6�8IJ^9%67J@6�e<2�9<2T�>640
j�k:k�k 2S?R3 9<2SBÙ]�JxB12 k 5¨o\243�2¦24qR? k X1?R672SBÙJ^9N6�e<2�672S576
5724640RC�e<2 k 2S?R3 918:9<;Gc4X<3�qA2�8g9¨uv8I;^X<3�2��G5�e<J#o�5.6�e<2�2T�xm
_l2ScT672SB}3�2S5�X k 6N.#6�e<2�]�JA3�2\673 ?A8:918g9<;�B1?R6�?>yA6�e<2\il246767243
6�e<2 k 2S?R3 9<2SB�]�J>B<2 k _l243�YZJA3 ]�2SB�0

P �^�:=SRS3rU�� ; uv8I;^X<3�2¼�ç5�e<J#o�5Ù6�e<2»3�2S5�X k 6�5§JAY
?A9<JA6�e<243%2T�x_l243 8:]`2S9�640�C�e12Ù_�?R3 ?A]�2467243 5¤JAY¦ilJA6�e
J^X<3�Ov����d�d ?A91B 8I6�5ÛcTJA3�3 2S57_lJ^91B18:9<; ��d�d
YZJA3N� Ö � Ö º Ö ¹ Ö ?A91B �4|ÝBa8	M 243 2S9�6À��Xa918IYZJA3 ] k r B18:5Wm
673 8Ii�X<672SB��v¥ k 2S91?A]�2S5\o\243�2�2S576�8:]`?R672SB¦YZ3�J^]Ú?'5�?A]'m
_ k 2SBN673V?A8:918:9<;¤57246tJAY��R|¢572S�xX<2S91cT2S5`JAY k 2S91;A6�eD�4|
?A91B�24qR? k X1?R672SB¢?A5�il24YZJA3�2A0�C�e<2'9£X1]Qil243�JAY���d�d
_a?R3 ?A]`2467243 5¨;A3 J�o�5Q�£X1?AB13 ?R6�8:c4? k:k r�o�8I6�e¢6�e<2�9xX1]'m
il243
JAYl¥ k 2S91?A]�2S5��Ã�Aº Ö �S�Aº Ö �R|R� Ö �R|A| Ö ~#�^�£�Ly1o�e1243�2S?A5
6�e<2�9xX1]Qil243�JAY�O¡����d�dá_a?R3V?A]�2467243 5�;A3 J�o�5 k 8:9>m
2S?R3 k r`�W�T� 0¨� Ö �T� 0E� Ö �T� 0¨º Ö �T� 0¨¹ Ö �T� 0`�4|��(il2Sc4?AX1572
o\2�J^9 k rte1?AB�67J`cVe1?A9<;A2E6�e<2EB<J^]`?A8g9t3 24_13�2S572S9£6�8:9<;
6�e<2 k 8:576
JAYl¥ k 2S9a?A]�2S540�C�e12�_l243�Y�JA3V]`?A91cT2�JAY�6�e<2�2S5Wm
6�8:]`?R672SB·��d�d�5tB<2ScT3�2S?A572SB¾o�8I6�eN6�e<2�9xX1]Qi 243�JAY
¥ k 2S9a?A]�2S540.d�JA3�2�J#qA243Sy¡6�e<2t��d�d�5}e1?AB%B18�M 243�2S9£6
673 ?A915 8I6�8IJ^9154yRo�e1243�2S?A5(? k:k Ov����d�d�5(e1?AB�6�e<2G5�?A]�2
57246¦JAY'?Ria57673 ?AcT6¦673 ?A915 8I6�8IJ^9154y{?A91Bà6�e<2@673 ?A915 8I6�8IJ^9
_13�JAi�?Ria8 k 8I6�8:2S5�JAY�? k:k JAYG6�e12S]*��8:91c k XaB18:9<;�6�e<2�J^9<2
X15�8g9<;¨8:B<2S9£6�8I¥1243V5V�¡o\243�2G�xX18I672�c k J^572�67JQ2S?AcVetJA6�e1243S0
C�exX154y16�e12QO¡�E��d�dâ57673 XacT6�X<3�2�3�24_a3�2S572S9£6�5G?�;A2S9>m
243 ? k 3VX k 2Ee<J k B18g9<;}8g9¦6�e<2¨B1?R6�?>0

� ?£�:= � @a��=�T g �<��� u¡8g91? k:k rAy«o�2 ?R_a_ k 8I2SB
O¡�E��d�d�5�67J}3�2S? k o\JA3 k BtB1?R6�?��ZYZJA3{B<246�?A8 k 54y�o�2�3�2Tm
YZ243Q67J¿��/E243 576�8g9<;�246'? k 0Iy¡�R|A|^�^�7�V0
ª¤2¦2T�>673 ?AcT672SB¿?
9<24oNB1?R6�?A57246¡Y�3 J^]½6�e<2\�(3�JA672S8g9¨P�?R6�?�z\?A91Ht����P�z��
?A91B}6�e<2�b1[��E�N�Áb>673 X1cT6�X<3 ? k [ k ?A5 5�8I¥ac4?R6�8IJ^9QJAY���3�JRm
672S8:915L�lB1?R6�?Ria?A572A0RC�e<2�3�2S5�X k 6�8g9<;�B1?R6�?A57246vcTJ^9�6�?A8g9<2SB
6�e<2¼572ScTJ^91Ba?R3�rß5�673 X1cT6�X<3�2àJAY@B<J^]`?A8:915»�ZJAY�_13�JRm
672S8:915L�}Y�JA3�¥1qA2 k ?R3 ;A2�Y�J k B¿c k ?A5�572S5���8:9¿67JA6�? k �>�S¹^~
572S�xX<2S91cT2S5V�V0�C�e<2E;AJ^? k o{?A5�67JtB18:5�cTJ#qA243G57673 XacT6�X<3 ? k
c ea?R3 ?AcT67243 8:576�8gc45tJAYE6�e12S572�5�2 k 2ScT672SB·YZJ k B15S0{��X<3t3�2Tm
5�X k 6�5h8:91Ba8:c4?R672(6�e1?R6vO¡����d�d�5¡?R3�2{8:9�Y�?AcT6¡?R_a_ k 8:c4?�m
i k 2
67J�6�e<2(6�?A57H .#C�e12(9£X1]Qil243fJAYx_a?R3 ?A]�2467243 5.JAYxJ^X<3
O¡�E��d�d*8g5QixrN?A9NJA3 B<243�JAY�]`?R;^918I6�X1B12�5�]�? k:k 243
6�e1?A9Q6�e<2{9£X1]Qil243hJAYa?A9Q2S�xX18IqR? k 2S9�6¡��d�d �W�S�R|�q>540
?R_1_13 JS�l0�ºA�R|A|A|��Vy�?A91BN6�e<2�;A2S91243 ? k 8I�S?R6�8IJ^9N_l243�YZJA37m
]`?A91cT2Ay�?�~#���Û?Ac4c4X13 ?AcTrAy�8:5�cTJ^]�_a?R3 ?Ri k 2�67J���C¡X<37m
cTJA67672�246(? k 0IyA�R|A|<���Vy�?�~R��� ?Ac4c4X<3 ?AcTrAy�? k 6�e<J^X<;^e}6�e<2
B1?R6�?A57246�5.o\243�2�5 k 8:;^e�6 k r�B18	Ml243�2S9£640�u1X<3�6�e1243 ]�JA3�2Ay4o\2
5�e<J#o�2SBD6�e1?R6�8I6�8:5¦2S?A57r»67J¿2T�>673 ?AcT6�cVe1?R3 ?AcT67243 8g5Wm
6�8:c�_a?R6767243 915QY�3 J^] 6�e<2t673 ?A8:9<2SBÙO¡�E��d�d�5S0¡d�JA3�2
_13�2Sc48g572 k rAyAo\2�_ k JA67672SB�6�e<2¨��572 k 2ScT6�8IJ^9 �
B18:5�673 8IiaX<6�8:J^9
?A5�57J>c48:?R672SB�67J¦2S?Ac e¤?R3�;^Xa]�2S9�640�z\r�q>8:5�X1? k 8:9157_l2ScLm
6�8IJ^9½o�2¢o\243�2Ù?Ri k 2¢67Jà5�e<J�o B18	Ml243�2S91cT2S5�?A]`J^9<;
6�e<2�YZJ k B1540�C�ea8:5�8:5E?¦Y�2S?R6�X13�2�JAY\Ov����d�d�5Eo�e18gc e
��d�d�5�B<J¢91JA6`e1?SqA2A0\z\X16`?Ri J#qA2�? k:k yv6�e<2 k 2S?R3 9>m
8:9<;'o{?A5��xX18I672�YZ?A5�640���X<3�8:]�_ k 2S]�2S9£6�?R6�8IJ^9�67J£JAH¦?R6



]�J^576
��8I67243 ?R6�8IJ^9a5.?A91B}?R_1_13 JS�l0A�G]`8:9xX<672S5._l243.YZJ k B
J^9�?`�¡2S9£6�8:X1]'mÁU U�UnmsºR|A|`d��G�QOh8g9£X>��]`?Ac e18g9<2A0

� � % !d  ¯{%a²�� ±f°&«
��8:B1B<2S9%d�?R3�HAJ#q%]�J>B<2 k 5�e1?�qA2�il242S9¢2T�>672S91B<2SB§8:9
?`9xX1]Qi 243�JAYvBa8	M 243 2S9�6�o{?Sr>540�u1JA3G2T�<?A]�_ k 2Ay18g9�e18Ñm
243 ?R3 cVe18:c4? k ��d�d�5¦��57242`2A0Ä;<0{��u¡8g9<2�246Q? k 0Iy(�S�A�A¹^�7�Vy
576�?R672S5�6�e12S]`572 k qA2S5']`?�r%il2�cTJ^]`_ J^5�2SBNJAY���d�d�5
J^9¼?N5�]`? k:k 243�5�c4? k 2A0�C�e<2@B18	Ml243�2S91cT2@8:5�6�e1?R6�6�e<2
?Ria57673V?AcT6G576�?R672S5�?A91B�673V?A915�8I6�8IJ^9a5�8:9�J^X<3�?R_1_13�J^?AcVe
B<J'9<JA6 Í ÐRé1ÎVë�ÎLÔ JAYh]�JA3�2EB<246�?A8 k 2SBt5�6�?R672S5�?A91B�673 ?A9>m
5�8I6�8:J^9154y>iaX<6 ÎT
xË'Ë`ÌRèLë��#Ê 5�6�?R672S5G?A91B�673 ?A915�8I6�8:J^91540

u1?AcT67JA3V8:? k ��d�d�5¿� w e1?Ae13 ?A]`?A918�?A9aB ¸^JA3 B1?A9�y
�S�A�^~A�N?R3�2»��d�d�5¾8:9Þo�e18:cVe,6�e12»ea8:B1B<2S9Þ576�?R672
qR?R3 8:?Ri k 2Q8:5�Y�?AcT67JA3�2SB@8:9�67J ,�]`?A9£r�576�?R672}q�?R3 8g?Ri k 2S5
o�e18gc eNB<24_l2S91B§J^9N2S?Ac e¾JA6�e1243�J^9 k r¢6�e<3 J^X<;^eN6�e<2
JAia57243 q�?R6�8IJ^9f0�C�ea8:5�c4?A9 il2§57242S9ç?A5@?àO¡����d�d
o�e<243 2�6�e<2�e18:BaB<2S9'576�?R672G8:5�5�X1]`]`?R3V8I�42SB'i£r�?¨�@� ,£m
?R3�r¨?Ri�57673 ?AcT6v576�?R672A0AC�e<2�¥a3 576 ,Q?R3�;^X1]`2S9�6�5¡2S91cTJ>B<2
6�e<2 ,�576�?R672}qR?R3 8:?Ri k 2S5Sya?A91B�6�e<2 k ?A5�6*,�?R3�;^X1]�2S9£6�5
57243�qA2¦?A5'?�]`2S]�JA3�r¤JAY�6�e<2t_13�24q>8IJ^X15�ÂWJ^8:9£6Q5�6�?R672A0
C�e<2Q572 k 2ScT6�8IJ^9�B18:57673V8IiaX<6�8IJ^9�JAY
6�e<2��ÃmÁ6�e�?R3�;^X1]�2S9£6
8:5�cTJ^91Ba8I6�8IJ^9<2SB¦J^9�6�e<2��<0 ,£mÁ6�e�?R3�;^X1]�2S9£640

u1X13�6�e<243 ]�JA3 2Ay�O¡����d�d�5(?R3 2�c k J^572 k r'3�2 k ?R672SB�67J
��d�d�5�ia?A572SB�J^9�673�242�?AX<67J^]`?R6�?¢��57242'2A0Ä;<0���u<3V?A5Wm
cTJ^918£246¡? k 0IyR�R|A|^�^�7�V0^C�e12S572�?R_1_a3�J^?Ac e<2S5vB<J�9<JA6¡cT2S9>m
67243 k JA;^8:c4? k cTJ^9acT24_16�5�5�X1cVe¤?A5E?R67J^]`5�?A91B¤Xa918I¥ac4?�m
6�8IJ^9�y(?A9aBN6�e<2S8I3�;A3 ?R_aea8:c4? k 3�24_13�2S5�2S9�6�?R6�8IJ^9·8:5�9<JA6
?A5�c k J^572E67J���d�d�5�?A5�6�e<2�J^9<2EYZJA3�O¡�E��d�d�5S0

F�2ScT2S9�6 k rAy j 91B<243V57J^9 Ê4ÔÁÓ}ÌRÏ � j 91B<243V57J^9»246�? k 0Iy
�R|A|^�^�Þ8:9£673�JxBaX1cT2SB
	 Ê4ÏÑÌ^Ô�ë�ÐRé ÌRÏ �¢ÌAè �AÐ�y �¢ÐSê�Ê4Ï×Î
��FGd�d�5V�V0a�G243�2Ay1576�?R672S5�c4?A9�il2�JAY¡Ba8	M 243 2S9�6{6nrx_l2S54y
o�8I6�eN2S?AcVe·6sr£_l2�B<2S5 cT3 8Iil2SBNi£rN?¢B18�M 243�2S9£6`57246`JAY
qR?R3 8:?Ri k 2S5S0.C�e<2�B<J^]`?A8:9§JAY�2S?AcVe¿q�?R3V8:?Ri k 2�c4?A9Nil2
e18I243V?R3 c e18gc4? k:k r�5�673 X1cT6�X<3�2SBf0fC�e<2`]`?A8:9%B18	Ml243�2S91cT2S5
?R3�2}6�e1?R6�6�e<24r�B<J¦9<JA6�YZ?Ac48 k 8I6�?R672}q�?R3 8g?Ri k 2¨i�8:91B18:91;
?A91B�Xa918I¥ac4?R6�8IJ^9¦9<JA3Ge18:B1B<2S9¦576�?R672S5S0

uv8:91? kgk rAy18:9¦3�2ScT2S9£6GrA2S?R3V5�6�e<243�2}e1?A5�il242S9�?A9�8:9>m
cT3�2S?A5�8g9<;t8:9£67243�2S576�8:9�8g9�6724;A3 ?R6�8g9<;t_a3�JAia?Ria8 k 8I6nrt6�e<2Tm
JA3�r}o�8I6�e'¥13V576vJA3 B<243 k JA;^8:c��Ãd�X<;A; k 2467J^9fya�S�A�Aºxæ�DG;AJ
?A91B��G?ABaB1?So�rAyv�S�A�^~£æh¸^?R24;A243�yv�S�A�^~£æ�u<3V8I2SB1]`?A9�246
? k 0Iy��S�A�A�xæ
/E243V576�8:9<;�?A91B%PG2�F�?R2SB<64y
�R|A|<�Tifæ
b>?R67J
?A91BÙ/�?A]�24r^?>y(�R|A|<���V0
O¡����d�d�5'c4?A9§i 2�57242S9N?A5
?A9à8:918I6�8:? k ?R_a_13�J^?Ac e·67J�o{?R3 B15 ê^Ð $ é �Aè7Ì^êRëZé�� 5�X1cVe
e18I;^e k rD2T�>_13�2S5�5�8:qA2¿Y�3 ?A]`24o�JA3�H>540�C�ea8:5@8:5¢8:]�_lJA37m
6�?A9£6{5 8:91cT2G5 X1c etY�3V?R;^]�2S9�6�?R3�2�]}X1c e�2S?A5�8I243\67J�X19>m
B<243 5�6�?A91B�yG?ABa?R_16�?A91BÝ3�24¥a912AyG?A91B ?R3�2 k 8IHA2 k r»67J

k 2S?AB�67J�o{?R3 B15�2HG�c48:2S9�6 k 2S?R3 918g9<;`672Sc ea918:�xX<2S540lC�e18:5
8:5¦?RH>8:9»67J¾cTJ^9�672S]`_ JA3V?R3�ràcTJ^9a5�8:B<243 ?R6�8:J^915¦8:9 ë�é�/
ê�
1ÍSÔ�ë�yRÊ¦ÏÑÐ­�^ë�Í 	�è7Ð­�Aè7ÌRË'Ë'ë�é�� �Ãd�X<;A; k 2467J^9¿?A91BÙP�2
F�?R2SB164yh�S�A���£�V0
� �t±h®�´�!s³^,RµÁ±.®  �®�²�
(³
¯^³(°1%��«±f°&«
UW9%6�e18g5�_a?R_l243Syfo\2¦e1?SqA2¦8:9£673�JxBaX1cT2SB k JA;^8gc4? k ��8:B>m
B<2S9,d�?R3�HAJ#q¶]�JxB12 k 5¾��O¡����d�d�5V�VyQ?D9<24oád�?�m
c ea8:9<2¤Of2S?R3 9a8:9<;Ù672Sc e1918g�£X<2¤cTJ^]Qia8:918g9<;%_13 JAia?Ria8 k m
8I6sr¢6�e<24JA3�rÙ?A91B k JA;^8:ct67J�_a3�JAia?Ria8 k 8:576�8:c4? k:k r�]�J>B<2 k
572S�xX<2S91cT2S5�JAY k JA;^8:c4? k ?R67J^]`540.O¡����d�d�5�J�Ml243�6�e<2
_lJ^5�5�8Ii�8 k 8I6sr�67JG5�_ 2Sc48:Y�rE576�?R672S5v?A91BQ673 ?A915�8:6�8IJ^915f8:9Q?A9
?Ria57673V?AcT6�YZ?A5 e18IJ^9�y>?A91B�6�e<243 24i£r�J�M 243G?�5�8I;^918I¥�c4?A9�6
3�2SB1XacT6�8IJ^9�8:9}6�e<2�]�J>B<2 k 5�8I�42�cTJ^]`_a?R3�2SB�67J�3 24;^X k ?R3
��d�d�540���X<3Q2T�x_l243 8:]`2S9�6�5}e1?SqA2�5�e1J�o�9§6�e1?R6'6�e<2
;A2S9<243 ? k 8I�S?R6�8IJ^9Ù_l243�Y�JA3V]`?A91cT2¦8:5Q5 ?R6�8:57Y�?AcT67JA3�rAy(?A91B
6�e1?R6�8I6{8:5�2S?A57r�67J'2T�>673 ?AcT6�c e1?R3V?AcT67243 8:576�8:c�_a?R6767243V915
YZ3�J^]�6�e12�673V?A8:9<2SB·]`JxB<2 k 540�C�e12�?Ria5�673 ?AcT6�8IJ^9à2S9>m
?Ri k 2S5�X15�67J k 2S?R3 9�24qA2S9@o�e12S9�6�e12'Ba?R6�?�8g5�5 c4?R3 cT2Ay
iaX<6�?RiaX191B1?A9£6�YZJA3�cTJ^9acT24_16�X1? k:k r¼5�8g]`8 k ?R3�576�?R672S5S0
b>e<3V8:9<HR?R;A2�8:5hc4?R3 3 8I2SB�J^X16.J#qA243¡6�e12�?Ria57673V?AcT6¡576�?R672S5S0

UW9 YZX16�X<3�2 3�2S572S?R3 cVe�y©o\2 _ k ?A9 67J ?R_1_ k r
O¡�E��d�d�5ÙJ^9ß3�2S? k o\JA3 k BßX157243¿]�J>B<2 k 8:9<;<y}?A91B
67J 2T�x_ k JA3�2 ?AB1Ba8I6�8IJ^91? k ?R_a_ k 8:c4?R6�8IJ^9a540¾ª¤2â?R3�2
c4X<3�3 2S9�6 k r«2T�>672S91B18:9<; ë�é�ê{
<Í�Ô�ëzyAÊäÏIÐ­�^ë�Í?	�è7Ð­�Aè7ÌRË /
Ë'ë�é � �Ãd�X1;A; k 2467J^9ä?A91BçP�2NFG?R2SB<64y`�S�A���£��672ScVe>m
918:�xX<2S5 67J k 2S?R3V9 6�e<2É� k JA;^8:c4? k � 57673 XacT6�X<3�2�JAY
O¡�E��d�d�5S0GC.3 ?AB18I6�8IJ^9a? k ��d�d 57673VX1cT6�X<3�2 k 2S?R3 9>m
8:9<;Ý672Sc e19a8:�£X12S5Ù5�242S] 91JA6§67Jçil2·_13 J^]`8:5�8:91;½?A5
6�e<24r�o\J^X k B}9<JA6¡6�?RHA2�?AB<q�?A9£6�?R;A2�JAY16�e<2{57673 XacT6�X<3�2SB
572S?R3 cVe¦57_a?AcT2A0abxJ}YZ?R3Sy£o�2E?AB1?R_a672SBt6�e12G673 ?ABa8I6�8IJ^91? k
��d�d*_13�JAi k 2S]`5}J^9 k rA0vUs6�8:5'8:9£67243�2S576�8g9<;@67J¢cTJ^]'m
_aX<672{6�e<2{_13 JAia?Ria8 k 8:6nrEJAY�91J^9>mÁ;A3�J^X191B}JAia5�243�q�?R6�8:J^915
?A91B�6�e<2}]`J^576 k 8:HA2 k r�]�J^576G?Ri�57673 ?AcT6�e18:B1B<2S9�576�?R672
572S�xX<2S91cT2N;^8IqA2S9ä?A9çJAia5�243�q�?R6�8:J^9ä572S�£X12S91cT2A0EC�e<2
B<J^]`?A8g915�?A5�5�Jxc48:?R672SB�67J'?R3�;^X1]�2S9£6�5\cTJ^X k B`il2�e18I2437m
?R3 cVe18:c4? k:k rÀ57673 X1cT6�X<3 2SB�0\uaX<3�6�e<243 ]`JA3�2Ay�JA6�e1243�3�24_<m
3�2S572S9£6�?R6�8IJ^915�JAY¨6�e<2¢572 k 2ScT6�8IJ^9¼B18:57673V8IiaX<6�8IJ^9¾6�e<2S9
91??> @IqA2Gz\?�rA2S5{c4?A9�il2�2T�>_ k JA3�2SBf0&��0Ä;<0£z{?�rA2S5�8:?A9�9<246Wm
o\JA3�Hx5�c4?A9 2T�x_a3�2S5�5�B<24_l2S91B<2S91c48I2S5�?A]�J^9<;»?R3�;^X>m
]�2S9£6�5�JAYv?Ria57673 ?AcT6G576�?R672S540
���09]3t@�� =�?�T>UC9<?�3 ��� C�e12¢?AX<6�e<JA3 5�o�J^X k B k 8IHA2
67J¿6�e1?A9<HDbx6724Y�?A9¼/E3 ?A]�243�YZJA3�e18:5�cTJ^9£673 8Ii�X<6�8IJ^915
67J�6�e<2ti�8IJ k JA;^8:c4? k 2T�x_l243 8g]�2S9�6�5}?A91B DG8gcTJ@¸�?AcTJAia5
YZJA3�Y�3VX18I67Y�X k Ba8:5�c4X15�5 8IJ^9àJ^9DX157243�]�J>B<2 k 8g9<;<0�C�e18:5
3�2S572S?R3Vc e�o\?A5{_�?R3�6 k r`5�X<_a_ JA3 672SB�i£r�6�e<2¥��X<3�JA_l2S?A9
p�918IJ^9¤U�b>C¶_a3�JA;A3 ?A]`]�2tX191B<243¨cTJ^9£673 ?AcT6'9£Xa]¨il243



U�b>C{ms�R|A|<�Lm)�{�R|^�{�,� j ��F�UãOv�V0ECE0EF�?A8IHAJ»o{?A5¤5�X<_<m
_lJA3�672SB@ixr�?�d�?R3 8I2t[{X13 8I2}Y�2 k:k J�o�5�ea8I_¤?R6�P j U�b��'y
����d�C{mã[{C{ms�R|A|<�Lmn|A|^�A�>�R0

� %��F%1°&%a®�´�%',
�����	��
���
����������������������! "��#����$��%&��
'�(�&)*��+,�$-.
���/�0�0�/��
�1�$-.%&23 .����%�-546%&�87���9:4;�<
���-=�>%���
?28@��� .�	
�A�A�-. =B�%�28 "���
28�,
C
�%&AD28 "9��E+F��GIHC%�9< .#�%�28 "�����KJL�NMPO3Q$R�S�S�T�UWV<X�YZQ�[
\^] S6_PU`X ]D\W]ba V \ S�OcVed \ UfQ�V*d�gihjQ�V�[kSkO8SkV*R8SlQ�Vnm(V*Q�oPgqp
S�T�XrStsuU=Y�R8Q&v�S�Ocwxd�V*TFs(d \ dnyKUWV�UWV<X{z^m|s�supL}r~�~�}k���
A�%�#������$�����e����/D�<��
D�!����28��������%���%�
�%���
C��4��j�8�$�8���

� ���(����%�9< =������%���
��'���C "���3@��;�$�����������3��
D .Bk23 .��#;)<�k�
�r� �$��Bk���������C�3����
CBk23 .�����$�5JL�!M�O3S�T&UfR \ UWVrX \W] S���� \ �DO8S$�� a ����� O3Q�d�R ] SkY \ Q;��UW�!S�p �*S�OcUfScY � Ved&gqw�YcU=Yc�rA�%&#��������
��/D��
C
�
�JP�j�8�$�8���

¡ �!�C��%&�¢%���
¤£!�!£	%&��%�¥$%�¦P%��§�$�������¨���3��G�%&G� .-. .���
28 .BI28���!A����8%�-i�3��%��3���� .��#��©JL�¢M�O3Q�R�S8S�T&UWVrX&YFQ�[ \^] S
�ªSkv�SkV \W]�« d \ UfQ�V*d�g	hjQ�V�[kSkO3S�VeR�S,Q�V � O \ U ¬�R�Ufd�g a V \ S�gqp
gqU`XrS�VeR�S­z ���C� a p�®&¯�°�°c����A�%&#��$�1��/&���D��/&���

)*��±5 .������²(�<)< "��#������&%&��
�Hu� ¡  =��@<G<³����$������� ¡ @���@� .����%&�3�
B�@� =B�%�-´@� =
�
D���µ�i%��37���9K���D
D�$-·¶�%&��%�-"³D�3 .�	%���
,%�A�A�-. `�
B$%�23 .��������y6d�R ] UWV*S|¸�S�d�OcV�UWVrX�����/�¶ ���c�<¹r/D�

����±��8%��3B����� º��»��5)<�D
�%���%&��
�
u��¼ � -.-.���Z/�0�0r/D�i�� =
�
D�$�
�i%&�87���9��!�D
D��-=���^���!28�k½<2­B�%&23��#����8 "¥�%�28 "���t "�N� � -`28 `�
A�%�#���
D�DB � �!���r2����i¾DQ��DOcV*d�g´Q¿[ a V \ S�gWgqU`XrSkV \�a V$[kQ&Oc�!d&p
\ UfQ�V6��w�Y \ S��(Y��ª����¶.�$�r���D/���ÀD�

H'��±��8 "��
D�i%&����Á���»>�k28�<�������u�5£|��-.-"�$�$�ª%&��
�
u���´�^��Âe�$�$�
����������Á���%&�8�� .��#CA��8��G�%&G� .-" =��23 =B��8��-=%�28 "����%&-r�!�<
���-=���5JL�
M�O8Q$R�S�S�T�UWVrX&Y|Q�[��eU`Ã \ S�S�V \^](a V \ SkOcV*d \ UfQ�V*d�gª¾DQ�UWV \ hjQ&V�p
[kS�O3S�VeR�SÄQ�V � O \ U ¬�R�Ufd�g a V \ SkgWgqU`XrS�VeR�SÅz a ¾eh � a p�®&¯�¯�¯c���
A�%�#���������0�0��e����0<À<��4;���8#�%&�Z£	% � �^�i%������

Æ �<»>@�%&@���%&�i%��� �%&��
i4t��Ç�����
�%&�����$���rÀ<��±�%�Bk23���3 =%&-�@� .
<�

D�$�µ4;%&�87���9K�!�D
D��-=�$�?y;d�R ] UWVeS­¸�S�d�OcV�UWV<X&�5/&��¶È/��<���
/rÀ����

H'�1Çr%�B���G��:%&��
n�'� � -"�DB�7��$��-º�{/�0�0���� ¡ @��,Á���%&�8�� .��#
)<@���-.-·¶j
 � 23���!%&23��
l4;%�Bk�8���������¿28� � Bc23 .�����µJL�¢É�YkS�O
y6Q�T�S�gqUWVrX:}r~�~�®&��A�%�#����������<�����

4µ�*Ç�%���#������	�$���<À<���1�$-.%&23 .����%�- � %�³����� =%&�?����2¿¦����37D�$�1JL�
M�O8Q$R�S�S�T�UWVrX&Y�Q�[ \^] S;� ] UWO \ S�SkV \W] hjQ�V�[kSkO3S�VeR�SiQ&VnÉ5V�p
R�S�O \ d&UWV \ wIUWV � O \ U ¬�R�Ufd�g a V \ SkgWg`U`X�S�VeR�SFz�É � a ���1A�%�#����
/�¹�¹���/�À&����4;���8#�%&�Z£	% � �^�i%������

£!�1£|�����¿28 "��#I%���
nÁ��1�C�t��%��$
<2��Ê/�0�0���%��Ë
C
�%&AD28 "9��
� %�³����� =%&��Á���#� =B­�j�8��#��8%��i���:JL�lM�O3Q�R8S�S�T�UWV<X�Y?Q¿[ \^] S
®�® \^]­a V \ S�OcVed \ UfQ&Ved&g´h´Q&V$[kS�O3S�VeR�S(Q&V a V*T���R \ UWv�S�¸�Q8X&UfR
M�O8Q3X�O3d�����UWVrX���9���- � �!�i/D����À!���1¸ « � a �*A�%&#��$���������
��������)<A��3 .��#��$�$�

£!��£|�$�8��23 .��#F%&��
ÅÁj�����Ì��%��$
<2���/�0�0���G�� ¡ ��¦P%&��
��
�����uG� .�� .��#xJL��
 � Bc23 .9��ÍÁ���#� =BÄ�j�8��#��8%����! .��#Î¦1 `28@

� %�³����� =%&�ÄHC�k2¿¦����87D���ÏJL�ÎM�O3Q�R�S�S8T&UWVrX&Y�Q¿[ \^] Sµ®�® \W]
a V \ SkOcV*d \ UfQ�Ved&g�h´Q&V$[kS�O3S�VeR�SuQ&V a V*T���R \ UWv�SC¸�Q3X�UfR�M�O8Q�p
X�O3d�����UWVrX���9���- � ���'/�����À'�&��¸ « � a �DA�%&#��$�|���$���*�$�����
)<A��3 .��#��$�$�

£!��£|�$�8��23 .��#�� ¡ �r�C%& .7����r)*�r£|��%&�!�$�$��%���
iÁj�r�C�>��%&��
<2$�
/�0�0�/�� ¡ ��¦P%&��
��u
D =�8Bk��9��$�3 .��#6��23� � Bk2 � ��%&-P�� .#���%�2 � �3���
���CA��8�&23�$ "�Ì�^��-=
��!G�%�����
t���l-"��#� =B�%�-�@� =
�
D�$�l�i%��37���9
�!�D
D��-=�$� ¡ �$B�@��� =B�%�-6�1�$A�����2x��À&�D�:���� .9��$�8�3 `2¿³¢�&�
±��3�$ "G � �3#��5»>���8�i%&�<³���Ç � �����NÐ·)D@����32(9������� .����28�,%&A��
Ae�$%��j "�!28@������3�DB����$
� "��#r���&�*23@��>M1d�R�U ¬�R|��w�� � Q�Y�UW�D�
Q&V?Ñ�UfQ$R�Q�� � � \ UWVrX:}<~�~&Ò�Óc�

�(��£|��-.-"�$�>%���
6
u�*�j�^�kÂ*�����­�$���rÀD�>Á��$%&�8�� .��#EA��3��G�%&G� .-"�
 "23 .�$���^���|���� .�3³ZÔ����¿23�º���8
D�$�C� � -.�$�$�	JL��M�O3Q�R�S�S8T&UWVrX&YiQ�[
\^] SK��U [ \ S�S�V \^]Ia V \ S�OcVed \ UfQ�V*d�g>¾<Q&UWV \ hjQ�V�[kSkO3S�VeR�SµQ&V
� O \ U ¬�R�Ufd�g a V \ S�gWgqU`XrSkV*R�S?z a ¾eh � a p�®�¯�¯�Õ¿���*A�%&#��$�'������¹��
����/D���

� �>£|���39����i%&7����;%���
x�	�	»>�3�$ "�������Ö/&0�0�0��×�j�8�$
D =Bc23�
 .��#u��H�JLØÎBk���!�i%&��
�Ô�-"����¶<
C
�
�Ù � ��23 .��#'28� � �3����A�%�2��
28���8�����ZJL� � T�d � \ UWv�SlÉ�Y�S�O a V \ S�O^[kd�R�SkYk��M1d � S�O�YC[�O3Q��
\^] Su}r~�~�~ �C�C� a � � OcUWVrX­��w�� � Q�YcUW�D�(��A�%&#������&���<¹&���

Ç��e+Å�ªÁ�-"��³D
ª���$�������'��Q��DVeT�d \ UfQ�V�Y!Q¿[	¸�Q3X�UfR(M�O8Q3X�O3d���p
��UWVrX���)<A��8 "��#������ � ���8-" .����/��D�$
D "23 .�����

»��14;B�Á�%�B�@�-=%&�n%&��
 ¡ �1£|�8 .�3@���%����Ê�$���<À<�Ú� ] S6_�y
� g X�Q&OcU \W] �Ûd�VeT�_´Ã \ S�V�YcUfQ&V�Yc��+F "-.��³���H��$¦b²j���37*�

)*�P4 � #�#�-.�k23���F%&��
ÄÁ������,��%��$
<2��¤�$���&���nJL��
 � Bc28 "9��
-.��#� .B�A��8��#��8%��!�� .��#�¶ ¡ @������3³>%&��
>�!�k28@��D
�����¾DQ��DOcVed&g
Q�[�¸�Q8X�UfR>M�O8Q3X�O3d�����UWVrX����$��Ð·/�0�Óc¶ ¹�/����D¹rÀ����

)*�ª4 � #�#�-.�k28�����i������¹��')r23�DB�@�%��¿28 .Bu-"��#� =BuA��8��#��8%��i���>JL�
Á����C�(��%&��
<2$���$
D "23���$� � T�v�d�V*R�ScY'UWV a VeT&��R \ UWv�S|¸�Q8X&UfR
M�O8Q3X�O3d�����UWVrX���A�%&#��$��/�������/&¹�����J3Ü|)Z���3���3�$�

Áj��H�#��;%���
������C%�
�
�%�¦1³��K�$���<À<�­
C����¦����8 .��# ��� ���8 "���
�^�8��� Bk����28�k½<2��L�3�����3 `28 "9��ÝA��8��G�%�G� "-. =�¿28 .BÞ7<����¦1-.�$
D#��
G�%��������©� ] S�Q&O3S \ UfR�d�g­hjQ&� � � \ S�O��*R�UfSkV*R8S��'��À<��¶.���DÀ$�
��À�À<�

Áj�´�	�j�C%&G� .�����i%���
 � �´�'�jÇ � %&��#��F�$����¹���
C�lJL�r28�3���

 � Bc23 .���,23�?�� =
�
D�$��46%&�87���9K4K�D
D��-=�$� a _j_�_ � ���DM
y6d�Xrd$ß�UWV*Sk�e��Ð¿��Óc¶ ���*�$¹��

¡ ��)D%&23�µ%&��
Ì²(��£	%&�!��³r%��I/�0�0����l�´%��8%��!�k23�$�(-.�$%��3���
 .��#C����-"��#� =B´A��8��#��8%��!�ª�^�����3³<�uGe��-. .Bk� ��28%&23 =�¿28 .B$%&-����D
<�
�$-" .��#���¾DQ��DOcV*d�g�Q�[ � O \ U ¬�R�Ufd�g a V \ SkgWg`U`X�S�VeR�S!àCSkY�S8d&O3R ]
zL¾ � a à����e���D¶ �����c�r�<�����

4µ� ¡ � ��Bk�&2323���D)ª�<4 � #�#�-"��23�����<%���
E4t��Ç��D����)r28���8�<G��$�3#��
/�0�0���� ¡ @��u��Âe��Bc2����j�3�$-.%&23 .����%�-�G�%�B�7r#��3� � ��
Z7<����¦1-"�
��
D#��1����-.�$%��3�� "��#|���*A��3��23�� .��23@��8����� 
� "�!������ .����%�-<�^��-=

�3 "#���%�2 � �8�$�$��y6d�R ] UWV*S'¸�S�d&OcV�UWVrX����r��Ð¿��á&/�Óc¶ ���c�D�����

�	�|Ç��>+F .-"-. .%��i�,%���
Å�u� Æ  .A��3�����â�$�����D�×»>��%�
D .���r23�
� %��3�$
ÅÁ��$%��3�� .��#b
C-"#����8 `28@��i�;�^�������$B � �3�8���r2,HC�k2��
¦����87D�	%&��
 ¡ @��$ "�i�����!A � 2�%�23 .����%&-�������A�-"��½< "2¿³��:JL�
Ñ�d�R�ã�p � O3Q � d�Xrd \ UfQ�V*�¿� ] S�Q�Ocw�ä � O3R ] U \ S�R \ �DO3SkYKd&VeT ��� p
� gqUfR�d \ UfQ�V�Yc�&A�%&#������r�����r����¹����C "-.-=�3
�%�-"����HCÇ�¶����3-.G�% � �?�




