
���������
	����

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

��%" �%./�����%��
 �0 21�
������0�3���
	546�7�8" 9:�7�;9�4<����" =>
?�������;	@���%��
�&

A�BDC$BFE�GIHKJFHMLONKPRQSBDT�B#UWV�X�YSZ\[�G^]`_aLbN!c P#deBgfhB#QiHKYj]`JFHlkSYSLIkjZ\[@P�]`V�Xnm�B�UoB#p�GbZ\[�X#]qNsr
tWHKJD]uYskjvwHKVxk?Zqy;m8z�HKv{LO|M]qGg},V�~xLbV�HlHlYjLOV�~

T;YSLbV�|�HlkjZ\V��WV�L��xHlYjNsL�k%�
T;YjLOV�|lH�kjZ\V@P���B�A�B#�\�>���\�u�
�\�`�\�

� [��#v{L�kSkSHKX@�,dR]`YS|!ze�K�\�>�\�u��H��7LbN�HMX@��A\[�V�H{�K�\�>�

�;�`��� ��¡l¢��
£{¤s¥§¦�¨l©�¥u¦�ª�«­¬¯®°¬¯±�©
«­¬§¦s²0®�³i«­´µ¦!¶�¬¸·#¶µ³�·­¹»º¼¬¯¨M³�¶0½�¦�ºg¬¯¶µ³�²j«­¬§½�¾!¬¯²µ¤�«­´µ³/¤s¥§¦�¨l©�¥�®�¬¯²�¬¯®3¿�®�³�²!À

³iº­¤�¾�¹»¦s²µ½Á¦�º¼®°©
«­¬§¦s²ÃÂ
©�·`Äa³�¥¯¥S©�·u¥§¦�Äa³iº\©�²�¶@¿µªlªM³iºÃ¨Å¦s¿�²l¶�·Å¦s²@«­´µ³Æ¤s¥§¦�¨l©�¥S®�¬¯²�¬¯®3¿�®o¹»¦s²µ½Á¦�º¼®�³iº
¦�½M·­¦s¥§Ç%©
«È³�¶�ªÅ³iª�«­¬¸¶µ³�·iÉ`Êq¦�«È³�²j«­¬¯©�¥�³�²�³iº­¤�¾3¹»¦s²j«Èº¼¬§¨K¿µ«­¬§¦s²�·\©
º­³#¹i©�¥¯¹i¿l¥¯©
«È³�¶�¿�·­¬¯²�¤F«­´µ³#Ë�Ì�ËÆÊaÊ7Í
Î
½�¦�ºÏ¹»³#Ðl³�¥¯¶�®�¦Ñ¶�³�¥ÒÉ`Ó^²°¹»¦s²�·¼¬¯¶µ³iº¼¬¯²�¤�«­´µ³#³»ÔÅ³�¹»«­·a¦�½Ã´j¾Ñ¶�º¼©
«­¬§¦s²ÃÂj«IÄ7¦/¬¯®�ªK¥¯¬¯¹i¬§«\½Áº­³i³#³�²µ³iº­¤�¾°®°¦Ñ¶!À
³�¥¯·Æ©
º¼³F¹»¦s®�ªl©
º¼³�¶ÃÉaÕÖ²µ³D®°³i«­´µ¦Ñ¶$¬¯·>¨K©�·È³�¶°¦s²$«­´µ³F¹i©�¥¸¹i¿�¥¯©
«­¬§¦s²�¦�½Å·­¦s¥§Ç�³�²S«b×j©�¹i¹»³�·¼·­¬§¨l¥§³Ö·­¿µº¼½Á©�¹»³
©
º­³�©�·iÂÅÄD´�¬¸¥§³�«­´µ³Ø¦�«­´�³iºÖ¿l·È³�·F¬¸²µ½�¦�ºÏ®°©
«­¬§¦s²0¦s²8«­´µ³3·È¦s¥§Ç�³�²j«b×j©�¹i¹»³�·­·­¬§¨l¥¯³/Ç�¦s¥¯¿l®�³/¦�½>´j¾!¶µº¼©
«­¬§¦s²
·­´µ³�¥¯¥¸·iÉÚÙg³i«­©�¬¯¥§³�¶�¬¯²µ½Á¦�º¼®°©
«­¬§¦s²Û¦s²�«­´µ³8ªÅ¦�«È³�²j«­¬¯©�¥g©�²�¶Ü·­¦s¥§Ç%©
«­¬¯¦s²Û³�²µ³iº¼¤�¾Û¹»¦s²S«ÈºÏ¬§¨l¿µ«­¬§¦s²l·�¬¯·
ª�º­³�·È³�²j«È³�¶Ý½Á¦�º°«­´µ³�«È³iº¼®°¬¯²�©�¥¸¥§¾(¨l¥¯¦Ñ¹¼Þ�³�¶Û·­¬¯²�¤s¥§³,º­³�·­¬¯¶�¿�³;ªÅ³iª�«­¬¸¶µ³�·iÉÝÓ^²Ý©�¶�¶�¬¯«­¬§¦s²ÃÂÆ¨K©�·È³�¶�¦s²
©�ª�º­¦!¹»³�¶�¿µº¼³;«­´l©
«�©�¥¯¥§¦�ÄD·�«­´µ³0³»ßµ¹i¥¯¿�·­¬¯¦s²�¦�½g¶µ¦s®�©�¬¯²�·�¦�½Ö«­´µ³(àÒá`Â�â�ã�·ÈªK©�¹»³�Â7©ä²Ñ¿�®/¨Å³iº�¦�½
¦s¥¯¬§¤�¦�ªÅ³iª�«­¬¯¶�³�·­«Èº¼¿�¹»«­¿µº­³�ª�º¼³�¶�¬¯¹»«­¬§¦s²�ª�º¼¦�¨l¥§³�®°·x©
º­³F¹»¦s²�·­¬¯¶µ³iº¼³�¶ÃÂs©�²�¶�«­´µ³�º¼¦s¥§³�¦�½Å«­´µ³D·È¦s¥§Ç
©
«­¬§¦s²
®�¦!¶µ³�¥Ã¬¯²å¶µ³»ÐK²l¬¯²µ¤�¤s¥§¦�¨l©�¥Ã®°¬¸²�¬¯®3¿�®�¹»¦s²µ½�¦�ºÏ®°©
«­¬§¦s²�·#¬¸·�©�¶�¶µº­³�·­·­³�¶ÃÉ
æ�çjèÃé3ê ��ëq�åì Ê>º¼¦�«È³�¬¯²å½Á¦s¥¯¶�¬¯²µ¤µÂlíÑ¦s¥¯Ç%©
«­¬§¦s²�ÂKîÖ¥§¦�¨l©�¥Å¦�ª�«­¬¸®°¬§±�©
«­¬§¦s²ÃÉ

ïñð`òsóbóOôÏõ�öD÷aøsø�óbôÏùbù¼ú�ð`û óbüjû�óbý�öOô�þxôñùIôñý�ó^ÿ�����ÿ�� ôÏõSÿ­ô��Ký	�Ñû ó^ýiöbû ó
� ôñù��
�����
û�õåþxôÏùOôÏý óbÿ������uõ���� õsôÏô¼ó
� õ���ð`û����Å÷>õ��
õSý õSøsý	� ô��������� ! �� c �
" ÷>ò�ö
�sû ó>öOû$#%�sû�&wý	�'��ÿ­û�óOóbôÏùOüjû�õSø�ôÏõSÿ­ô�ù(�Sû ò�� ø)�Ñô#ý øSø�óOôñùOùOôÏø*�

+



, =>
������ä�.-�	@���%��


/1032543687:9;2!<>=@?A7:B>C3<D=3EF4G6H7JI3BD2LKM<>NO7J=32P7:?19H032PKQ7JN89SRT0VU:BDB>2L=GEJ<>=3EF436H7:I3B>2!KWNO<>=@R!X36H682L=Y9ZI3<D7[RT032!KZ\
<>N�9;6�]J^`_aCGb�U:=3RL2!NW<D=cEJ2L=32�9;<DR52L=3EJ<D=32L2!6H<D=3EdU:B>682�U:CG]`U:B>BD7�efX3Ng9;7h436H7
C3X3R!2i436H7:9H2L<D=3N�e�<D9H0jN84k2!RL<mlVR
U:KQ<>=37WU:R!<>CnN82Lo*X32!=3RL2!NL^p/1032�=32	q
9rN89H2L4s<DNa9;7WX3=3C32!6HN�9TU:=3Ch037�et9H032LN82�436H7�9;2L<D=3Na?A7:B>CvuwIk7�9;0n<D=n9;0G2
N89;U�9;<DRxU�=3C@CG]
=VU�KW<DRWN82L=3N82:^y/�7FC37F9H03<>N!u�ez2xK�X3N�9SBD2�U:68={9H7n43682LC3<DR!9O037�e|9;032W<>=G?A7J68KxU}9;<>7:=.436H7�\
b
<>C32!ChI*].Ui43U:689H<>RLXGB~U:6�U:KW<D=375U:R!<>ChNH2!o*X32L=3R!2WR!7J=Y9;687JB>N�9H032g?A7J6HKWU�9;<D7J=n7�?z9H032�9;03682L2	\�C3<DKW2!=3NH<D7J=VU:B
N89H6HX3R�9;X3682W7�?z9H032WIG<>7JBD7JEJ<>RLU:B>Bm]iU:R�9;<Db:2Z436H7:9H2L<D=v^W�r=GRL2g9;032Z?A7JBDC32LChN89H6HX3R�9;X3682W<DNr�*=37�e�=vu�I3<D7JB>7:EJ<>RLU:B
U:=3CjRT032!KW<DR�U:B$4G6H7J4w2L6�9;<>2!NZR�U:=jIk2i43682LC3<DR!9H2LC�U:=3C�U:C}�8X3N�9;2LC�^��[XGRLRL2!NHNW<>=�9;03<DNZU:6H2LUhez7JX3BDC�03U�b:2
<>KQ4w7J689;U:=Y9$6;U�KW<mlVR�U�9H<>7J=GNz<D=5Ik7:9H0P9;032pU�R�U:C32!KW<DRrU:=3Ci<D=3C3X3N�9;6H<>U:B�e�7J68B>C3N!^���2LN8<>EJ=57:?�43687:9;2!<>=3N�U�=3C
C368X3EJNge�<D9H0�N84k2!RL<Dl3Ri9H032L6HU:4w2LXG9H<>R�U�B1436H7J4w2L6�9;<D2LNgKQ7:9;<mb:U}9;2LNZU.B>U:6HEJ25N82LR�9;7J6Z7:?a9;032iI3<D7:9;2!RT03=37JBD7JE:]
<>=GC3X3N89H68]:^h��687:9;2!<>=@?A7:B>C3<D=3EF<D=G?A7J68KxU�9H<>7J=.ez7JX3BDCcU:B>N87sU:CGb�U:=GRL256H2!NH2LU:6HRT0c<>=d9;032PU:6H2LU:N�6H2!B~U�9H2LC@9H7
9;0G2Q0*X3KWU:=hEJ2!=37JKQ2g436H7}�82!R!9�U:=GC{X3=GC32L68N89TU�=3C3<>=GEi9H032ZKW2!RT0VU:=3<DNHK�7:?�0G2L6H2!C3<D9;U:68]sU:=3Cd<>=G?A2!R!9H<>7JX3N
C3<DNH2�U�NH2LN!^

/1032.=VU�9H<Db:2n43687:9;2!<>=�R!7J=G?A7J68KxU�9H<>7J=j<>NWC32!l3=32LC�IY]�9H032.U:KQ<>=G7`U:R!<>C�N82Lo*X32L=GRL2dU:=3C�2!=Yb[<D6H7J=
\
KQ2L=Y9TU:B1R!7J=3C3<m9;<D7J=3NLu�7:?)e�03<DRT0j9H032iNH7JBmbJ2L=Y9WRT037J<DRL2i0VU:NZKWU��87J6g<>KQ4w7J689;U:=3RL2�^��z]�2!KW4GB>7�]
<>=3E.9;0G2
9;0G2L6HKQ7
CG]
=VU:KQ<>Rx0Y]
4w7:9;032!NH<DNn�A_�=Gl3=3NH2!=�2!9QU�B
^mu +��J�[+�� u�9H0325?A7JB>C32!C�RL7J=[?A7J6HKWU�9;<D7J=`RLU:=cIk2P?A7JXG=3C
IY]h<>C32!=Y9;<D?�]
<D=3EP9;032QN89H6HX3R�9;X3682W2	q[03<>I3<m9;<D=3EP9;032QEJBD7JIVU:B�KW<D=3<>K�XGK�?A682L2Z2L=32!6HE:]:^5�
9H6H<DR!9;Bm]sN84k2LU:�*<>=3E3u
9;0G<>NS<D=YbJ7JBmbJ2LNO9;032WC32!9H2L6HKQ<>=3U�9;<D7J=@7:?$2L=32!6HEJ2�9;<>RPU:=3C`2!=*9H6H7J4G<>RxR!7J=Y9;68<>I3XG9H<>7J=GNO9;7F9;032Q?A6H2L2x2L=32!6HE:]:^
�a7�ez2!b:2L6Lu�U�9aRL7J=3N�9TU:=Y9)9;2!KW4w2L6HU�9;X3682�9H032�<>C32!=*9H<DlVRLU�9;<D7J=i7:?�UZ=*X3K�Iw2L6)7:?�XG=3<>o*X32�B>7�et2!=32L68E:]iRL7J=
\
?A7J68KxU�9H<>7J=GNLu�U:BD7J=3Ese�<D9H0�9;032iEJBD7JIVU:BzKW<D=3<>K�XGKM2!=32L68E:]�R!7J=G?A7J68KxU�9H<>7J=�u�NH037JXGB>CcIk2iN8XG�QRL<>2!=Y9Q?A7:6
<>CG2L=Y9;<m?�][<D=3E�9;0G2�=3U�9;<mbJ2pRL7J=[?A7J6HKWU�9;<D7J=v^�/103U�9)<>NLuG436H7:9H2L<D=3N1<>=59;0G2L<>61IG<>7JBD7JEJ<>RLU:B>Bm]QU:R!9H<Db:2�N�9TU�9H2p2�q[<>N�9
<>={Uyez2LBDBm\�C32!lV=G2LC`R!7J=G?A7J68KxU�9H<>7J=.e�<m9;0dNHKWU:B>B��VXGR!9;X3U�9;<D7J=3NOU:6H7JXG=3C{9H03<>NOU�bJ2L6HU:EJ2�^y/10G2P<>=3R!B>X3N8<>7J=
7:?�9;032g?A682L2Z2L=32!6HE:]h7�?�N87JBDb�U�9H<>7J=.<D=h9H032LN82WRLU:B>R!X3B~U}9;<>7:=3N�?AX36�9;032!6rC32!lV=G2LNO9H032ZRL7J686H2!R!9�2L=3N82LK�IGB>2Z7:?
N89H6HX3R�9;X3682LN!^g �={U�C3C3<D9H<>7J=�u�<D9�0VU:NpIk2!2L=hC32!KW7J=GN89;6HU�9;2!C.9;0VU�9pN87JBDb�U�9H<>7J=F?A6H2L2g2!=32L68E:].KQ7[CG2LB>N�U:<>C.<D=
C3<DNHRL2!6H=3<D=3Eg9;032p=VU}9;<Db:2�U:KW7:=3Eg=32�U�6¢¡
=VU}9;<Db:2pRL7J=G?A7:6HKWU�9;<D7J=3Np��£�<>B>US2!9aU:B¤^Du +��J�G+�� ^

/1032�<DC32L=Y9H<DlVRLU�9;<D7J=g7:?�9H032)EJB>7JI3U:B3KQ<>=3<DK�X3K¥2L=32!6HE:]ZN�9;6HXGR!9;XG6H2:u
e�<D9H0W7J6�e�<m9;037JX[9zN87JBDb�U�9H<>7J=�uJ6H2	\
o*X3<>682LN�9H032rX3N82r7:?¦2!�QRL<D2L=Y9�KQ2!9;0G7[C3Nz9;7�N82�U:68RT0i9H032r=37J=GRL7J=YbJ2	qiK�X3Bm9;<§¡
C3<>KQ2L=GNH<>7:=VU:B3R!7J=G?A7J68KxU�9H<>7J=
NH43U:RL2�^�_¥B~U:68EJ2O=*X3KSIk2!6a7:?�9H2LRT03=G<>o*X32LN�0VU�bJ2�Iw2L2!=sC32!b:2LBD7J4k2!Cvuke�<m9;0yb:U�68]
<>=3EWC32LE:6H2L2!N�7:?�N8X3RLR!2LN8NLu
9;7Q9;682�U�9�9;0G2SK�X3Bm9;<D43B>2T¡
KW<D=3<>KWUp436H7JIGB>2LKyuV<>=GRLB>XGC3<>=3EZN�9;7
RT0VU:N89H<>R�NH2LU:6HRT0.KQ2!9H037[CGN��A2:^¨E3^$NH<DK�X3B>U�9;2!C
U:=3=G2�U:BD<>=3E3u�EJ2!=32!9H<>RSU:B>EJ7:6H<D9H03KQN � uGNHKQ7[7:9H03<>=GEWKQ2!9H037[CGNg�(2�^�EG^aC3<m©�XGNH<>7:=n2Lo*XVU}9;<>7:=vuk43U:RT�:2�9pU:=3=32LU:Bm\
<>=GE � u�U:=3C`N8<>K�X3B>U�9;<D7J=dKW2�9;037
C3N5�A2:^¨E3^nKQ7JBD2LRLXGB~U:6pCG]
=VU:KQ<>R!NLu�ªy7J=Y9;2i«$U:68B>7FKW2�9;037
C3N � ^n �=�KQ7JN89

¬



R�U�NH2LN!u�9;0G2LNH2�9;2!RT03=3<>o*X32!Nr0VU�bJ2�Iw2L2!=sX3N82LCs9;7Q9;682�U�9a7J=3Bm]59;032O4k7:9H2L=Y9;<>U:B¦2L=32!6HE:]y9;2!6HKQNa7�?�9;032ORL7J=
\
?A7J68KxU�9H<>7J=3U:B�2!=32L68E:]J^P­�032!=`NH7:BDb�U�9;<D7J=h2L=32!6HE:]d<DN�R!7J=3N8<>C32!6H2LC�u�U:N�<>Nr9;032WR�U:N82W<D={KWU:=Y]{ªn�®U�=3C
ªs«cNH<>KSX3B~U�9H<>7J=GNLu�9H032�NH2LU:6HRT0Q<>N�N�9;6H<DR!9HBD]OB>7
R�U:B¤^�_¯=*X3K�Iw2L6�7:?w682LRL2!=Y9�682!b
<>2�e�4VU:4w2L68N�0VU�bJ2)NHX36�bJ2�]J2LC
9;0G2Z9H6H2LU�9;KQ2L=Y9�7:?�9H032Z436H7�9;2L<D={R!7J=G?A7J68KxU}9;<>7:=.436H7JIGB>2LK�<>=h9;2!6HKQN�7�?z9H032WE:B>7JIVU�B�KQ<>=3<DKW<D°�U�9H<>7J=y7:?
=37J=GRL7J=YbJ2	qj2L=32!6HE:]�?AXG=3R!9H<>7J=3Ny�(±a2!X3KxU�<>2L6!u +��:�Y²[³ ��U:6HC3U:B>7JNg2�9QU:B
^mu +��J�J�G³ £.´U:NHo*X32!°i2!9WU:B
^mu +��J�:µ3³
�[RT032!6;U:EJUGu +��J�Y¬:� ^

/103<>N.ez7J6H�¶U�C3C36H2!NHN82LN{9H032c436H7�9;2L<D=¥?A7:B>C3<D=3E�43687JI3B>2!KFuS<>=3R!B>X3C3<D=3E�9;0G2j2�©�2!R!9HN{7:?xNH7JBmb�U�9;<D7J=vu
9;0G6H7JX3E:0s9;032gX3N82g7:?�UPC32�9;2L68KW<D=3<>N�9;<DRSEJBD7JIVU:B¦7J4G9H<>KQ<>°LU�9;<D7J=nU�B>EJ7J68<D9H03KF^a/103<>N�I36;U:=GRT0
¡[U:=3C*¡
Ik7:X3=3C
IVU:N82LC�E:B>7JIVU�BJ7J4G9H<>KQ<>°�U}9;<>7:=rU:B>E:7J6H<m9;03Kyu��*=37�e�=gU:N�·��$��u�<DN�U�4343B><DR�U:IGB>2�9;7aUaB>U:6HE:2�RLB~U�NHN�7:?3=37:=3B><D=32�U:6
7J4G9H<>KQ<>°LU�9;<D7J=.436H7:I3B>2!KWNp9;0VU}9�0VU�bJ2W9�e�<>RL2T¡
C3<m©�2!6H2L=Y9H<~U:I3BD2Q?AXG=3R!9H<>7J=3Nx�(_aC}�8<>KWU:={2!9gU�B
^mu +��J�Y² I�u�R�u'UGu
+��J�:�G³ _�=GC36H7JXGB~U:�*<>NZ2�9xU�B
^mu +��J�Y¸J� ^c �=j9H032F4G6H7:9H2L<>=c?A7JBDC3<>=3E.4G6H7JI3BD2LK¹9H032i7JI
�82!R!9;<mbJ2y?AX3=3R!9H<>7J=c<DN
C32�lV=32LC5IY]Q9;032�4k7:9H2L=Y9;<>U:B�2L=32!6HE:]xU:=3CxNH7JBmb:U}9;<>7:=xKQ7[C32!B>N!u*e�0G<>RT0iU:682�C32!NHRL68<>Iw2LCP<D=i�[2!R!9;<D7J= ¬ ^�/1032
·�����<>KQ43BD2LKQ2L=Y9TU�9H<>7J=g<DN�9H032L=xC32!9;U:<>BD2LCQ<>=5�
2LR!9H<>7J=xºG^�/1032�U:4343687YU:RT0P<DC32L=Y9H<DlV2!N$U:=x»�\�EJBD7JIVU:BVKQ<>=G<m\
K�X3Kyu*U:BD7J=3Epe�<D9;0WUp=
XGK�Ik2!6z7�?vB>7�e�2L=32!6HE:]QRL7:=G?A7J6HKQ2L68NL^�¼VX36�9;032!6HKQ7J6H2�u*X3434w2L6zU:=3CxBD7�e�2!6�Iw7JX3=GC3N
7J=h9;032ZEJBD7JIVU:B�KW<D=3<>K�XGK�2!=32L68E:]dU:6H2Z7JI[9TU:<D=32LCv^Z �=h9;03<DNp4VU:4w2L6Lu¦9;0G2W·��$�¥U:B>EJ7:6H<D9H03K�<>NrX3N82LC{9H7
43682LC3<DR!9)9;032ONH7JBmb:U}9;2LCFEJB>7:IVU:B¦KW<D=3<>KSX3K½R!7J=G?A7J68KW2!6HN)7:?�9;0G2S=VU�9HX36;U�B>BD]P7[R!RLX3686H<>=GExU:KQ<>=G7xU:R!<>C3N!u�U�N
ez2LB>B¦U�NaUgN82LB>2!R!9H<>7J=i7:?�B~U:68EJ2L617:B><>E:7J4k2!4G9;<DC32�4G6H7JI3BD2LKQNL^

¾ - �$��¿���" �$���
	@�,� - �ä�����
�

��

À$Á8Â Ã{ÄVÅ�ÆGÇ�È�ÉËÊ¯Ç�Ì�ÄVÇ�Í[Ç�É$ÆGÎ�Æ3È�ÅzÉ
¼V6H7JK UjRT032!KW<DR�U:Br4w7J<D=*9i7�?Sb
<>2�epurUj4G6H7:9H2L<>=Ï<>N52!NHN82L=Y9;<>U:B>Bm]�Uj4w7JBm][KQ2L65RT03U:<>=ÏRL7JKQ4w7JNH2!CÐ7:?�U
NH2!o*X32L=3R!257:?�b�U:68<>7JXGNOU�KW<D=37yU:RL<DC{682LNH<DC3X32!NSRL7:=3=32LR�9;2!C�I*]d4w2L4G9H<>C32ZIw7J=3C3N!^i±�U�9HX36;U�B>BD]s7[R!RLX3686H<>=GE
43687:9;2!<>=3N)U:682OR!7JKW4w7JN82LCn7�? ¬:Ñ C3<D©k2L682L=Y9aU:KQ<>=37QU:R!<>Cy6H2LN8<>C3XG2LNLu�e�032!6H2p9;032p?A7J6HKÒ7�?�9;0G2ON8<>C32pRT0VU:<D=
�(2�^�EG^Du�KQ2!9H0*]
B¤u�I3XG9�]
B
u�Iw2L=3°!7J<>R�u�2!9HR:^ � C32�lV=32LN�9H032LN8256H2!NH<>CGX32LN!^{/103<DN�IVU:N8<>RPN�9;68X3R!9HX36H25<DN�NHBD<>EJ0Y9;Bm]
C3<m©�2!6H2L=Y9)7J=3Bm]P<D=i9H032pR�U:N82p7:?�4G6H7JBD<>=32�682LN8<>C3X32!NL^

/1032n682L4w2�U�9H<>=3E{X3=3<m9Z\�±�«�Ó*«�ÔÕ\gR!7J=3=32!R!9H2LC�IY]j4k2!4G9;<DC32yIk7J=GC3NxC32�lV=32!NW9;0G2nIVU:RT�*Iw7J=32F7:?�9;0G2
43687:9;2!<>=v^) �=.U:C3CG<D9;<D7J=vuV9;0G2S43687:9;2!<>=s4w7JNHN82LN8NH2LNpU�KW<D=37xU�=3CsR�U�6HIw7�q
]
B�2!=3C.EJ687JX343N!^r«�7�b�U:B>2!=*9�Ik7:=3C
U:=3E:B>2�6H2Lo*X3<D6H2!KW2!=*9HN�U:=GCs<>=Y9;2!6;U�9H7JKQ<>R�?A7J68RL2LNaIk2!=3ChU:=3Cy9�e�<>N�9�9;0G2SRT0VU:<D=n<D=sUWRT03U:6;U:R�9;2!6H<>N�9;<DROe�U�]
?A7J6�2�U:RT0@436H7:9H2L<D=v^i/1032P43687:9;2!<>=@RT03U:<>=×Ö8RLX368B>N�X343Øs<D=Y9;7sUyX3=3<Do
XG2W9;0G6H2L2	\�C3<DKW2!=3NH<D7J=VU:B�E:2L7JKQ2!9H6H<>R
RL7:=G?A7J6HKWU�9H<>7J=ZR�U�B>B>2!CW9H032a?A7JBDC32LCWN89;U�9;2a7:?v9;0G2�43687:9;2!<>=v^� �9�<>N�9;03<DNzR!7J=GlVE:X36;U�9H<>7J=Qe�03<>RT0xC32!lV=G2LN$9;0G2
NH03U:4k2O7:?�9H032S43687:9;2!<>=yNHX36�?(U:RL2�uvU:N)e�2!B>B�U:N)9;032�NH4w2LR!<DlVRORT032LKQ<>RLU:B>Bm]iU:R!9H<Db:2SEJ687JX343N)436H2!NH2!=*9�7J=n9;0G2

º



NHXG68?(U:R!2:uVe�03<>RT0y<>=P9HX36H=yNH2�9;N�9;032pI3<D7JB>7:EJ<>RLU:Bw?AXG=3R!9H<>7J=VU�B><D9�]Q7:?�9;0G2�4G6H7:9H2L<>=�^
 �=3N89H2�U:Ch7:?�N84k2!RL<D?�]
<D=3Ex9;0G2gRL7
7J6HC3<D=VU�9H2ObJ2!R!9H7J6�?A7J6�U�B>B�U�9;7JKQN�<D=.UP43687:9;2!<>=sKQ7JB>2!RLX3BD2:uw7J=32gRLU:=

NH4w2LR!<D?�]@U:B>B�Iw7J=3C�BD2L=3E�9;03N!u�RL7�b�U:B>2!=Y9�Iw7J=3C�U:=GEJB>2!N�U:=3C@C3<>032!C36;U�B�U:=GEJB>2!NL^FÙa=3C32!6�I3<D7JB>7JE:<>R�U�B�RL7J=
\
C3<m9;<>7:=3NLu%9;0G2WIw7J=3C{B>2L=GE:9;03NOU:=3C{Ik7:=3C@U�=3EJB>2!NSU�6H2Z?(U:<>68BD]F6H<>E:<>CdU:=3Cd9;0*X3NSRLU:=@Iw2WU:NHN8X3KW2!C{9H7nIw2
lGq[2LCnU�919;0G2L<>6�2Lo*X3<>BD<>I368<>X3Kfb�U:B>XG2LNL^�Ù)NH<D=3Eg9;03<DN�U:NHN8X3KW4[9;<>7:=vuG9;0G2�I3U:RT�*Ik7J=G2�CG<>032!C36;U:BvU:=3EJBD2LN$?AX3BDBD]
C32�9;2L68KW<D=32�9;0G2�E:2L7JKQ2!9H6H<>RrN80VU:4w2p7:?�9H032r?A7JB>CG2LCi436H7�9;2L<D=v^

/1032)=VU:KQ2LN�7:?w9;032�C3<D032LC36HU:BVU:=GEJB>2!N�7:?%Ur43687:9;2!<>=ZRT0VU:<D=Z?A7:B>B>7�e�UpN89TU�=3CVU:68CW=37:KW2!=3RLB>U�9;X3682:^�/1032
C3<D032LC36HU:B�U�=3EJB>2OIk2�9�e�2!2L=d9;032�=G7J6HKWU:B>Na7:?�9;032S43B~U:=G2LN�?A7J68KW2!CsIY].U�9H7JKWN�ÚpÛÜ>ÝVÞ�ß Ü Ú�ÓÜ U:=GC ß Ü ÚpÓÜ ÚrÛÜ
6H2!NH4w2LR�9;<Db:2LBm]Juw<>N�R�U:BDB>2!Cnà Ü e�032L682Sá¦â + U:=GCFázU:6H2r9�ez75U:C}�HU�RL2L=Y9�U:KQ<>=37ZU:R!<>Cy6H2!NH<>CGX32LN!^$/1032�U�=3EJB>2
C32�lV=32LC�I*]�9H032i43B~U�=32LNWã Ü Ú ÓÜ Ú ÛÜ U�=3C�Ú ÓÜ Ú ÛÜ(ß Ü§äkÞ 6H2!NH4w2LR�9;<Db:2LBm]Ju$<DNgR�U:BDB>2LCcå Ü e�032!6H2FáOU�=3C�á�æ +
U:682�9�e�7FU:C}�HU:R!2L=Y9OU:KQ<>=37iU:R!<>Ch6H2!NH<DC3X32LN!^g_�BDNH73uvç Ü <>N�9H032gC3<>0G2LC36HU:B�U:=3EJBD2�C32�lV=32LC{IY]s9;032Z43B>U:=32!N
Ú ÓÜ Ú ÛÜ ß ÜèäkÞ U:=3CFÚ ÛÜ ß ÜèäkÞ Ú ÓÜèäkÞ ^$/1032�B>2!989;2!6aé`<DN�XG9;<DB><>°!2LC59;7WC32L=G7:9;2p9;032�C3<D032LC36HU:B�U:=3EJBD2LN1e�03<DRT0sU:682
U:N8NH7
RL<~U}9;2LC5e�<m9;059;032rN8<>C32pEJ687JX343N�ã Ü ^�¼�<>=3U:B>Bm]Ju*9;032rBD2!9H9H2L6�ê�<DN1X3NH2!Cy9H7Q=3U:KW2�9H032rC3<D032LC36HU:B%U:=GEJB>2!N
U:N8NH7
RL<~U}9;2LC5e�<m9;0i9;032r9�ez7W2!=3CFE:6H7JX34GNL^

À$Á�À ÃnÅ�Æ3Ç�É�Æ3È�Î�ëPìnÉ�Ç�ÄVí�î�ï Å�ðrÇ�ë
 �=.6H2LU:B><m9�]Juw9;032�C[][=3U:KW<DRLN�7�?�U�9;7JKQN�<D=.UPKQ7JB>2!RLX3BD2SU:682�EJ7�bJ2!6H=32!ChI*]F9;032So
X3U:=Y9;X3Kñ9H032L7:68]F7:?�<D9HN
4VU:6�9;<DRL<>43U�9;<D=3E�2LBD2LR�9;6H7:=3NL^�Ù)NH<D=3E�9H032)��7J68=[\���434w2L=30G2L<>KQ2L6�U�43436H7�q[<>KWU�9H<>7J=vu�7J=32�R�U�=WC32�9;2!6HKQ<>=3219;0G2
2L=G2L6HE�]S?A7J6�l[qG2!CQU�9;7JKQ<>Rz=*X3RLBD2L<[?A687JK¶9;0321N8KxU:BDB>2!N89�2L<>E:2L=Yb�U:B>X32�7:?�9;0321�aU:KQ<>BD9H7J=3<>U:=O7�?V9;03212!B>2LR�9;687J=
N8]
N�9;2LKy^�/1032LN82�U:4343687�q[<DKxU�9H<>7J=GN�U:=GCP9;032!<>6$C32!6H<mb:U}9;<Db:2LN1U�6H2�RLU:B>R!X3B~U�9H2LCPXGNH<>=GEZU:I
¡
<D=3<D9H<>7�KW2�9;037
C3NL^
�a7�ez2!b:2L6LuwC3X32p9;7g9H032L<D61RL7JKQ43XG9;U�9;<D7J=VU:BkRL7JKQ43B>2	q[<D9�]JuVN8X3RT0nRLU:B>R!X3B~U}9;<>7:=3N1U:682rB><>KQ<D9H2LCx9H7W2	q
9;6H2!KW2!BD]
NHKWU:BDB�KQ7JB>2!RLX3BD2LNL^

_�N�Ua6H2!NHX3Bm9�u�KxU:=Y]pKQ7[CG2LB>N¦0VU�b:2$Ik2!2L=�CG2!bJ2!B>7J4w2LCSX3NH<D=3E�U)RLB~U�NHNH<DR�U:B*C32!NHR!6H<>4[9;<>7:=S7:?VKQ7JBD2LRLXGB>2LN¦<D=
9;2!6HKQN$7:?�U�9H7JKQ<>R)Ik7J=GC3N1U:=3C52�©�2!R!9H<DbJ2r<D=Y9;2L6HU:R!9H<>7J=GNL^��[7:KW2a7:?%9;032!NH2r4VU�6;U:KQ2!9H2L6H<D°�U�9H<>7J=GNz7:?�KQ7JB>2!R�\
X3B>U:6a4w7:9H2L=Y9;<>U:B�?AXG=3R!9H<>7J=3Na<>=3R!B>X3CG2Sò�«$ò����ó�
ªy7JKxU�=*]y2�9pU:B
^mu +��Y²J¸ u +��Y²�µ UGu¨I � uk_�ªn�$ò�ô®��­@2!<>=32!6
2!9�U�B
^mu +��:õJ� u +��Jõ:µ*� u*«$�a_�ô�ªsªö�(��6H7
7J�*N�2!9�U:B¤^Du +��Jõ º � uY�� ��G«1��£rò�ôt�(�rU:X3Iw2L6¢\���NHEJX[9;037J684k2�2!9�U:B¤^Du
+��Jõ:õY� uv÷�ô1�pªs�p����b:U�=d÷p687J=3<>=GEJ2L=hU:=GCh��2L682L=3C3N82L=vu +��JõY²J� u¦ªsªnºh�A_�B>BD<>=3E:2L6)2!9�U:B¤^Du +��JõJ�J� uvò�±1\
«�_�� �¤ø%2!b
<m9H9�u +��Jõ º � u�ò�«$ò����zù ¬ �¤±i´2LKQ2!9;0Y]�2�9nU�B
^mu +��Jõ º � U:=3CÐòz«$ò�����ù:º×�(±i´2!KW2�9;0Y]�2!9FU:B¤^Du
+��J�J¬J� ^h �=cEJ2L=G2L6;U�B
u�9;0G2LNH25KQ7
C32LBDNLu�U:BDNH7s�*=37�e�=�U:N�?A7J6HR!2xlV2!B>C3N!uzU�6H252�q[43682LN8NH2LC�U:N�N8X3KWKWU�9H<>7J=3N
7:?�2LKQ43<>68<>R�U�B>BD]ZCG2L6H<mbJ2!Cn4w7:9;2!=*9H<~U:Bv?AXG=3R!9H<>7J=3N!u3e�<D9H0y9H032pKxU�9H032LKWU�9H<>R�U�Bk?A7J68K®7:?�<>=3C3<mb
<>C3XVU�Bv2L=32!6HE:]
9;2!6HKQN�IVU�NH2LC.7:=n9;032S43032L=G7JKW2!=37JBD7JEJ<>RLU:B%=VU�9HX36H2S7:?�9;03U�9�9H2L6HKy^r«�7:=3N89;U:=Y9;N�C32!NHR!6H<>IG<>=3EPKQ7JBD2LRLXGB~U:6
EJ2!7JKW2�9;6�]JuVNHXGRT0sU:N�Iw7J=3CyB>2L=GE:9;03N)U:=GCFIw7J=3CFU:=3EJBD2LN!uVU:6H2p4VU�6;U:KQ2!9H2L6H<D°L2!Cy7:=F2!KW43<D6H<DR�U:BkN89;68X3R!9HX36;U�B

µ



<>=[?A7J6HKWU�9;<D7J=v^� �=5U:C3CG<D9;<D7J=vuY9;0G2L6HKQ7
CG]
=VU:KQ<>R)CVU�9TU�?A6H7JKfNHKWU:BDBwKQ7JBD2LRLXGB>2LN�U:=3CPN84k2!R!9H6H7JN8RL7J43<DR�CVU�9;U
U:682rX3NH2!Cy9H7gC32L68<DbJ2�9H032p4VU:6HU:KW2�9;2!6HN$C32!NHR!6H<>IG<>=3Eg9;0G2r6H2LB>U�9;<mbJ2�N�9;682L=3E:9H03N�7:?�4VU:6�9;<>R!X3B~U�6�<>=Y9H2L6;U}9;7JKQ<>R
<>=Y9H2L6;U�R!9;<D7J=3N!^� �=hKW7JN�9pR�U:N82LN!u�9H032LN82Z?A7:6HRL2�l32LB>CGNOU�6H2ZU�9H7JKñR!2L=Y9;2!6H2LC{4k7�9;2L=Y9H<~U:BDN�?A6H7JK�e�03<>RT0h9;0G2
9;7�9TU:BvKQ7JBD2LRLXGB~U:6z2L=32!6HE:]i<DN1RL7JKQ43XG9H2LCFU:N)UZN8X3K®7�bJ2!6�U�B>Bv4VU�<>68e�<DNH2r<D=*9H2L6HU:R!9H<>7J=3N!^

 �=`9;03<DN�ez7J68�wu�9H032Pò�«$ò�����ù:ºj�¤ò�KW4G<>6H<DR�U:B�«�7:=G?A7J6HKWU�9H<>7J=VU�B�ò�=G2L6HE�]`��6H7:EJ6;U:Kú?A7:6���2!4G9;<DC32LN �
4w7:9;2!=*9H<~U:B¦KQ7[CG2LB¦<>N)XG9;<DB><D°L2LC�^1 �=n9;03<DN)?A7:6HRL2�lV2LBDCvuw<D9a<>NaU:NHN8X3KW2!Cn9;03U�9�9H032SR!7�b�U:BD2L=Y9aIk7J=GCsB>2!=3E:9;0GN
U:=3CnIk7J=GC.U:=3EJBD2LNaU:6H2�lGq[2LChU�9a9;032!<>6)2Lo*X3<DB><>IG6H<>XGK½b�U:B>X32!NL^) �9�0VU�N�Iw2L2L=n7JI3NH2!68b:2LC.9;0VU}9�b�U:6H<>U�9;<D7J=3N
<>=nIk7J=GC.B>2L=GE:9;03N�U:=3C.Iw7J=3CdU:=3EJBD2LNaC32L4w2L=3ChKQ7JN89HBD]y7J=.N8037J689p6HU:=3EJ2S<>=Y9;2!6;U:R�9;<>7:=3N ³ 9H0VU�9r<DNLuw9;037JN82
Iw2!9�ez2L2L=�9H032�N8<>C32�RT0VU:<D=�U:=GCSIVU:RT�*Iw7J=32z7:?39;0G2zNHU:KW2�6H2!NH<DC3X32:^�Ùa=3CG2L6�9H03<>N�U:N8NHX3KQ4G9;<D7J=vu�U:B>BY682LN8<>C3X32!N
7:?�9;0G2PN;U:KQ2x9�]
4w250VU�bJ2i2LN8NH2L=Y9H<~U:BDBD]h9;0325NHU:KQ2PEJ2L7:KW2�9;68]{<>={b:U�6H<>7:X3NS43687:9;2!<>=3N5�
ªF7JKWU:=Y]`2�9ZU:B¤^Du
+��Y²:¸J� ^�/1032L682!?A7J682:u[U�RT0VU�<>=Q7:?%U:=Y]ZN82Lo*X32L=GRL2�RLU:=WIw2�EJ2L=G2L6;U}9;2LCWX3NH<D=3Ep9;032�lGq[2LCWEJ2L7JKQ2!9H68]gN84k2!RL<mlVR
9;7Z2LU:RT0F9�]
4w2�7�?�U:KQ<>=G7ZU:RL<DCy682LN8<>C3X32p<D=i9H032pNH2!o
XG2L=3R!2:^

�$U:N82LC�7J=p9;0G2LNH2�U:4343687�qG<DKxU}9;<>7:=3NLu�9H032zR!7J=G?A7J68KxU}9;<>7:=r<>N¦7J=3Bm]pU�?AXG=3R!9H<>7J=�7:?G9H032�C3<>032!C36;U�B*U:=3EJBD2LNL^
/10VU�9�<DNLu¦ò�«$ò�����ù:ºFU:RLR!7JX3=Y9;Np?A7J6r2!=32L68E:].<>=Y9H2L6;U�R!9;<D7J=.9;2!6HKQN�e�03<>RT0dR�U:=dIw2Q2	q[436H2!NHNH2!C`NH7:B>2LBm]s<D=
9;2!6HKQNp7:?�9H032WCG<>032!C36;U:B�U�=3EJB>2!NL^W/1032Q9H7:9TU�B�RL7J=G?A7:6HKWU�9;<D7J=VU:B�2L=32!6HE:]h<DN�RLU:B>R!X3B~U}9;2LC{U:Nr9;0G2WN8X3KË7:?
9;0G2r2LB>2!R!9H6H7JN�9TU�9H<>R:u[=37J=*Iw7J=3C32!CvuV0Y][CG6H7JEJ2!=FIw7J=3CG2LCvuVU�=3C59;7J68NH<>7:=VU:BwRL7J=Y9;68<>I3X[9;<>7:=3NL^�/1032!6H2p<>N$U:B>N87gU
43N82LX3C37�¡
4k7�9;2L=Y9H<~U:B%?A7J6�B>7
7J4iRLBD7JNH<D=3EZ<D?�9;032�4w7JBD]
4w2L4G9H<>C32rR!7J=Y9TU:<D=3N)9�ez7x7:6)KQ7J682�N8X3BD?AXG6¢¡
R!7J=Y9TU:<D=3<>=3E
6H2!NH<DC3X32LN!^tªF7:6H2n682LR!2L=Y9Pez7J6H�cIY]�<D=3RLBDX3C32!NPU{682!b
<>N82LC�9H6H2�U}9;KQ2L=Y9x7�?r436H7:BD]
B�U�=3C�0Y]
C36H7�q
]
436H7:BD]
B
6H2!NH<DC3X32LNW�(±i´2LKQ2!9H0Y]s2!9�U�B
^mu +��J�J¬J� ^�¼V7J6�2LU:RT0h436H7JBm]
B�7J6r0Y]
C36H7�q
]
436H7:BD]
B�6H2!NH<>CGX32gRL7J=Y9;U:<>=32!Ch<>=s9;0G2
4w7JBD]
4w2L4G9H<>C32zU)lGq[2!Cg<>=Y9;2!6H=VU:B*R!7J=G?A7J68KxU�9H<>7J=3U:BJ2L=G2L6HE�]�?A7:6�9H032�4Y]
6H7JBD<>C3<D=32�6H<D=3E�<DN�U:CGC32LCv^�/1032$KWU:<>=
2L=G2L6HE�]xR!7J=Y9;6H<DI3XG9H<>7J=3N��(2!B>2LR�9;687JN89;U�9;<DR:u
=37J=*Ik7:=3C32LC�u30Y][CG6H7JEJ2!=5Ik7:=3C32LC � U:6H2aRL7JKQ43XG9H2LC5U�Nz9;0G2�NHX3K
7:?)9;2!6HKQN�?A7J6g2�U:RT0�U�9H7JK¹4VU�<>6i�A<
u � � e�037JN82F<D=*9H2L6HU�9;7JKQ<>RWC3<>N�9TU:=GRL2i<>NgUs?AX3=GR!9;<D7J=c7:?�U�9ZB>2LU:N89Z7J=G2
C3<D032LC36HU:BwU:=3EJBD2:^�/1032�R!7J=Y9;6H<DI3XG9H<>=3Er9;2!6HKQN�9H7O9H032)9H7:9TU�BV4k7:9H2L=Y9;<>U:BV2L=G2L6HE�]W7�?¦ò�«$ò�����ù:º�U�6H2)NH037�e�=
<>=d¼�<DEJX3682 + u�U:=3C.9;0G2QCG2!bJ2!B>7J4GKW2!=*9�7:?�9;0G2WU�43436H7:436H<>U�9;2�43U:6;U:KQ2!9H2L68N�<DNrC3<>N8RLX3N8NH2!C`U:=3Cd6H2!4k7:689;2!C
<>=yò�«$ò����zù�ºs�¤±i´2LKQ2!9H0*]P2!9aU:B
^mu +��:�Y¬J� ^

À$Á�û ü)Å�ë�ý�Î�Æ3È�ÅzÉËï Å�ðrÇ�ë�Í
_¯RL7:KW43BD2!9H21C32LN8RL6H<D4G9;<D7J=Z7:?w9;03219;7�9TU:B32!=32L68E:]g7:?�Ur4k7:BD]
4k2!4G9;<DC321K�X3N�9�U:B>N87p<>=3R!B>X3C321<m9;N�<D=*9H2L6HU:R!9H<>7J=3N
e�<D9H0`9;032iN87JBDb:2L=Y9�^�ò�q[43BD<>RL<m9�KQ2!9H037[CGNgR�U:=cIw25X3NH2!C�IY]cU:R�9;XVU�B>BD]{NHXG6H6H7:X3=3C3<D=3Es9;032i4w7JBD]
4w2L4G9H<>C32
e�<D9H0nN87JBDb:2L=Y9�KQ7JB>2!RLX3BD2LN)U:=3CnR�U:BDRLX3B>U�9;<D=3EZNH7JBmbJ2L=Y9¢¡
4k2!4G9;<DC32�U�=3CnN87JBDb:2L=Y9�¡
N87JBDb:2L=Y9r<D=*9H2L6HU:R!9H<>7J=3N)X3N¢\
<>=GEQ4w7:9H2L=Y9;<>U:B>N1N8<>KQ<>B~U�6z9;7Z9;0G7JNH2�436H2�b
<>7JX3N8BD]5CG2LNHR!6H<DIk2!Cv^�_aBD9;0G7JX3EJ059;0G2LNH2OKW2�9;037
C3N)U:682�R!7J=3R!2L4G9HX[\
U:BDBD]PN8<>KQ43B>2�uV2�q[43BD<>RL<m9�<>=3R!B>X3N8<>7J=i7:?�NH7JBmbJ2L=Y9aKW7:B>2LR!X3B>2!N�EJ6H2LU�9;Bm]5<>=3R!6H2LU:NH2!Na9;0G2OR!7JKW4GXG9TU�9H<>7J=3U:B�9;<DKW2

¸



∋Σ F - CA
r r12 6

ij
ij

(ij)    NB

ij ij

ij

Σ∋

(ij)   HX

- r10r 12
ij ij

ij BijA

Σ ΣB (r )ril -
i = 1

i = 3

iol
2

∋

l   SS

Σ Ep∋
p   PRO

ijr∋Σ

χ

(ij)    ES

q qi j

k(1+c kcos n k )θ

E

  

=

+

+

+

+

+

+

(Nonbonded)

(Electrostatic)

(Hydrogen  bonded)

(Torsional)

(Cystine Loop-Closing)

(Cystine Torsional)

(Proline Internal)

∋Σ (
k   TOR

Eo,k

2
)

Σ (E
2∋

l    SS

o,l)(1+c cos n )l l l

¼�<DEJX36H2 +Jþ ��7:9H2L=Y9;<>U:B�2!=32L68E:]�9;2!6HKQN5<>=Ïò�«$ò�����ù:º�?A7J68RL2.lV2LBDCv^óÿ Ü�� 6H2�?A2L68Ni9H7�9;032h<>=Y9H2L6;U}9;7JKQ<>R
C3<DN89TU�=3RL2O7:?�9;0G2�U�9H7JKW<DRp4VU:<>6O�A< � � ^�� Ü U�=3C�� � U�6H2SCG<>4w7JB>2p4VU:6HU:KQ2!9;2!6HN)?A7J6)9H032S682LN84k2!R!9;<mbJ2gU}9;7JKQNLu
<>=se�0G<>RT0h9;032ZC3<D2LB>2!R!9H6H<>RORL7J=GN89TU�=*9�7:? ¬ 0VU:NrIw2L2!={<D=3RL7J684k7:6;U�9H2LCv^�� Ü�� <DNrNH2�9O2!o*XVU:B�9;7 Ñ ^ ¸ ?A7J6 + ¡ µ
<>=Y9H2L6;U�R!9;<D7J=3N�U:=3C + ^ Ñ ?A7J6 + ¡ ¸ U:=3C{03<>EJ0G2L6�<>=Y9;2!6;U:R�9;<>7:=3NL^	� Ü�� u�Ú Ü�� u
���Ü�� U:=3C�
 Ü�� U:682W=37:=
Iw7J=3CG2LC
U:=3C.0Y]
C3687JEJ2L=.Iw7J=3CG2LC.4VU:6HU:KQ2!9;2!6HN�N84k2!RL<mlVRS9;7W9;032gU}9;7JKQ<>R�4VU:<D6L^������ �SU:=3C������ ��U:6H2�43U:6;U:KQ2!9H2L68N
RL7:6H6H2!NH4w7J=3C3<D=3E@9H7@9;7J68NH<D7J=VU:B�IVU:686H<D2L6Q2L=32!6HEJ<D2LNx?A7J6WU@EJ<mbJ2!=�C3<>0G2LC36HU:B�U�=3EJB>2�^×ê��F6H2L4G6H2LN82L=Y9;NiU�=*]
C3<D032LC36HU:BYU:=GEJB>2�u�e�0G<>B>2�é���6H2!?A2!6HN%9;719H037JNH2�C3<D032LCG6;U:B*U:=GEJB>2!N%<>=YbJ7JBmbJ2!CO<D=rR!]
N89H<>=32�B>7
7J4
¡
R!B>7JN8<>=3EG^�����U�=3C���w9;U:�:2r9;0G2�b:U�B>X32!Nz\ + u + uGU:=3C�� �rU�=3C�� �w6H2!?A2!6$9;7�9H032rN8]
KQKW2�9;68]W9�]
4k2�?A7J6z9;032r4VU�689;<DRLX3B>U:6�CG<>032!C36;U:B
U:=3E:B>2:^¶/1032.R�]
N89;<D=32.B>7
7J4
¡*RLB>7:NH<>=GE{9;2!6HK <>NPRLU:B>R!X3B~U}9;2LC�U�N5U`4k2!=VU:Bm9�]�9H2L6HK 7:?p9;03682L2.C3<DN89;U:=3RL2!N
<>=Yb:7JBDb:2LC <D=ÐBD7[7:4
¡
RLBD7JNH<D=3E3u1e�032!6H2@ÿ Ü �r6H2!436H2!NH2L=Y9HNn9;032{U:R�9;XVU:BrCG<>N89;U:=3R!2@U:=GC ÿ Ü �y6H2!436H2!NH2!=*9HNn9;0G2
6H2!o*X3<>682LCjC3<>N�9TU:=3R!2:^!
 Ü u�9;032i4w2L=VU:Bm9�]�4VU:6HU:KQ2!9;2!6Lu�<>NZNH2�9Q2Lo*XVU:B19;7 +�ÑJÑ ^�¼�<>=VU:BDBD]:u"�$#F<>NZU.lGq[2LC
<>=Y9H2L6H=3U:Bv2L=G2L6HE�]59;0VU�9�<DN�U:C3C32!CF?A7J612LU:RT0y436H7JBD<>=32�6H2LN8<>C3XG2O<D=P9;032p43687:9;2!<>=v^

�



=32!2LC32!CW9;7rN8<>K�XGB~U�9H2�9;03214w7JBm][4w2L4[9;<>CG2$N8]
N89H2LKy^�/1032L682!?A7J682:u*KQ7JN89�N8<>K�XGB~U�9H<>7J=3N�7:?w9;03<DN�9�]
4k2)U:6821B><>Kg\
<D9H2LCP9H7g6H2LN�9;68<>R!9H2LCiRL7:=G?A7J6HKWU�9H<>7J=VU�BwN82�U:68RT032LN!^z �=yU:CGC3<D9H<>7J=vu*9;0G2r<>=Y9;2!6;U:R�9;<>7:=3N�Iw2!9�ez2L2!=F9;0G2r436H7:9H2L<D=
KQ7JB>2!RLX3BD2zU�=3CS9;0G2�NHXG6H6H7:X3=3C3<D=3E�e�U�9;2!6�KW7:B>2LR!X3B>2!N�U�6H2�=37:9�l[qG2!C�?A7J6�U�EJ<Db:2L=�4w2L4[9;<>CG2�RL7:=GlVEJX36HU�9;<D7J=v^
 �=n682�U:BD<D9�]:uVUQB>U:6HE:2r=
XGK�Ik2!6�7:?�N87JBDb:2L=Y9�R!7J=GlVE:X36;U�9H<>7J=GN)KSX3N89aIk2pR!7J=3NH<DC32L682LCvuwU:=GCF9;0G2p?A682L2�2L=32!6HE:]
R�U�=y9H032L=yIk2pRLU:B>R!X3B~U�9H2LC5IY]yU�bJ2!6;U:EJ<D=3EZ7�bJ2L6�9;0G2LNH2�RL7:=GlVEJX36HU�9;<D7J=3N!^

�[<>KQ43BD2L6ZKW2�9;037
C3NZ?A7J6Q2LN89H<>KWU�9;<D=3EdNH7JBmbJ2L=Y9W?A6H2L2F2L=32!6HEJ<D2LNW0VU�bJ2nIw2L2!=¯C32!b:2LBD7J4k2!C�X3N8<>=3E{Ik7:9H0
<>=Y9H2LEJ6HU:B*2Lo*XVU�9H<>7J=3N�U:=3C�R!7J=Y9;<D=
XGX3K KQ7
C32LBDNL^¦ �=Y9;2LE:6;U:B[2Lo*XVU�9H<>7J=OKW2�9;037
C3N�RLU:=�Iw2�X3N82LC�9H7�2!b�U:BDXVU�9H2
NH7:BDbJ2!=Y91N89H6HX3R�9;X3682pU:=3Cx9H032L68KW7
CG]
=VU:KQ<>R)436H7:4k2!689;<D2LN!^�/�]
43<DR�U:BDBD]Ju
KQ7JB>2!RLX3B>U:6�CG]
=VU:KQ<>RLN$U:=3CiªF7:=*9H2
«$U:68B>7�NH<>KSX3B~U�9H<>7J=GN�U:6H2)X3NH2!Cx9;7�R�U�B>RLXGB~U�9H2)2!=3NH2!K�I3BD2�U�bJ2!6;U:EJ2!Nz?A687JKóe�03<>RT0Q?A6H2!2�2L=G2L6HE�]WCG<D©k2L6H2!=3RL2!N
R�U�=yIw2r7JIG9;U:<>=G2LCv^�_t=*X3K�Iw2L617�?�KQ2!9H037
C3N10VU�bJ2pIw2L2L=y43687J4k7:NH2LC59H7Q2!N89H<>KWU�9;2�9H032LN82pNH7JBmb:U}9;<>7:=x?A6H2!2
2L=G2L6HE:<>2LN�?A6H7JK NH<>KSX3B~U�9H<>7J=GN%IVU:NH2!C�7J=OKW7JBD2LR!X3B~U:6%C[][=3U:KW<DRLN�U:=3C�ªF7J=Y9;2$«$U:6HBD7�U�bJ2!6;U:E:2LN��(��2¢�HU:2!EJ2L682
U:=3C&%�U�6H43BDX3NLu +��J�J�[³ %r7JBDB>KWU:=vu +��:� º ³ �
9;6HUJU�9HNHKWU�U:=3CQªyR�«$U:KQKW7:=vu +��J�Y¬J� ^�/10G21<>=Y9;2!EJ6;U:B*2!o
X3U�9;<D7J=
KQ2!9;0G7[C�0VU:NyU:BDNH7cIw2L2L=ÏX3N82LCÐ9H7jU:=VU:Bm][°!2.9;032hNH7:BDbJ2!=Y9nN�9;6HXGR!9;XG6H2h7:?gU�43687:9;2!<>=�N8]
N�9;2LK �'%p<m9TU:7
2!9OU:B¤^Du +��J� º � ^Z �={R!7J=Y9;6;U�N89�u�RL7:=*9H<>=*X3X3KñKW7
C32LBDNrX3NH2WUiNH<>KQ43BD<DlV2!C.6H2L4G6H2LN82L=Y9TU}9;<>7:={7:?z9;032ZN87JBDb:2L=Y9
2L=Yb
<>687J=3KQ2L=Y9PIY]�=32LE:B>2LR�9;<D=3E{9H032nKQ7JB>2!RLX3B>U:6Z=VU�9HX36H2F7:?�9;0G2ne$U}9;2L6WKW7:B>2LR!X3B>2!NL^Ð«$U:BDRLX3B>U�9;<D7J=3NZ7:?
NH7:BDb�U�9;<D7J=n?A682L2Z2L=32!6HEJ<D2LNpX3N8<>=3Ei2LBD2LR�9;6H7:N89TU}9;<>RSRL7J=Y9;<D=*X3X3KúKQ7[CG2LB>N�6H2LBm]s7J=h=*X3KQ2L68<>R�U�B�NH7JBDXG9;<D7J=3N�9H7
9;0G2���7J<>N8NH7J=
¡
��7JBD9H°LKWU:=3=�2Lo*XVU�9H<>7J=�?A6H7JK×e�0G<>RT0�C3<D2LBD2LR!9H6H<DR�U:=3C�<D7J=3<>R�N�9;682L=3E:9H0�2!©k2LR�9;N�U:6H2�7JIG9;U:<>=32!C
�¤�)7J=3<DEa2�9�U:B¤^Du +��J� º � ^���9;0G2L6�RL7J=Y9;<D=*X3X3K¶KW7
C32!B>N¦2LN�9;<>KWU�9H2�?A682L2z2L=32!6HEJ<D2LN�7:?VNH7:BDb�U�9;<D7J=�U:N�U1?AX3=3R�9;<D7J=
7:?�NHX36�?(U:RL2OU:682�U:N�U:=GCyb:7JB>X3KQ2LN!^

 �=F9H03<>N�e�7:6H��ukN87JBDb�U�9H<>7J=iR!7J=Y9;6H<DI3XG9H<>7J=3N)U:682p<>=3R!B>X3C32!Cn<DKW43BD<>R!<D9;Bm]ZX3NH<D=3EQ2LKQ43<>68<>R�U�BvRL7J686H2!B~U�9H<>7J=3N
e�<D9H0FIw7:9H0nNHXG68?(U:R!2�U:682�UQU:=3CFb:7JB>XGKW2�^$/1032SKWU:<D=FU�NHNHXGKW4G9H<>7J=y7:?�9H032LN82SKQ7[CG2LB>N1<DN)9H0VU�9Lu�?A7:6)2LU:RT0
?AX3=3R�9;<D7J=VU:BwEJ6H7:X3457:?%9;0G2r4k2!4G9;<DC32:uGUS0Y][CG6;U�9H<>7J=P?A682L2�2!=32L68E:]PRLU:=5Ik2�R�U:BDRLX3B>U�9;2!Cx?A6H7JK U:=iU�bJ2!6;U:E:2LC
?A6H2!2p2L=32!6HE:]i7:?�<>=Y9;2!6;U:R�9;<D7J=i7:?�9H032pEJ6H7JXG4ye�<m9;0yUQB>U�]J2L6�7:?�NH7JBmbJ2!=*9a�*=37�e�=sU:N19H032O0Y]
C36HU�9;<D7J=FN8032LBDB
^
 �=hU:C3CG<D9;<D7J=vu�9;032O9;7:9;U:B�?A682L2�2!=32L68E:]s7�?�0*]
C36HU�9;<D7J=.<>Na2�q[43682LNHN82LC@U:NrUxN8X3Kñ7:?�9H032S?A682L2�2!=32L68EJ<>2!N�7:?
0Y]
C36;U�9H<>7J=F?A7J6a2LU:RT0.7:?�9H032S?AX3=GR!9;<D7J=VU:B¦EJ687JX343Na7:?�9;0G2S4w2L4G9H<>C32�uk9;03U�9�<DNLukU:=.U:C3CG<D9;<mbJ2�6H2!B~U�9H<>7J=3N803<>4
<>N�U�NHNHXGKW2!Cv^

(*),+�)'- .0/ 1�132547698:8<;>=�=�?A@CBA;�/�D�EGFIHJ8<;�6	EG;KHL.NM*O
;>B
_�R!RL2!NHNH<DI3B>2rN8X368?(U�RL2�U:6H2LU�KW2�9;037
C3N1U�NHNHXGKW2�9H0VU�919;0G2�?A6H2L2r2!=32L68E:]P7�?�0Y]
C36HU�9;<D7J=5<>N$4G6H7J4w7J689H<>7J=3U:Bw9H7
9;0G2�N87JBDb:2L=Y9�¡
U:RLR!2LNHN8<>I3BD2ON8X368?(U�RL2�U:6H2LUQ7�?�9H032p4k2!4G9;<DC32:uVU�N)CG2LNHR!6H<DIk2!CFIY]59;0G2p?A7:B>B>7�e�<D=3E�2Lo*XVU}9;<>7:= þ

��PRQTSVU WX
ÜZYkÞ �A� Ü � �'[ Ü � � +��

²



 �=�ò�o*XVU�9;<D7J=¥� +�� u�U:=�U:CGC3<D9H<DbJ2F6H2!B~U�9H<>7J=3N803<>4j?A7J65±�<>=3C3<mb
<>C3XVU�B)?AX3=GR!9;<D7J=VU:B)EJ687JX343NP<DNPU:N8NHX3KQ2LC�^
�(_ Ü � 6H2!436H2!NH2L=Y9HNO9;0G2WN87JBDb:2L=Y9�¡[U�RLRL2!NHN8<>I3BD2xNHXG68?(U:R!2xU:682�U5?A7J6r9;032Z?AX3=3R�9;<D7J=VU:B�EJ687JX34vu�U:=3C��'[ Ü � <DN�U:=
2LKQ43<D6H<>RLU:B>Bm]ZC32L68<Db:2LCF?A682L2p2L=G2L6HE�]5C32L=GNH<D9�]i43U:6;U:KQ2!9H2L6!^

/1032L682hU:6H2sU`=
XGK�Ik2!6P7:?pe�U�]
NP9H7�C32!lV=G2s9;032sN8X368?(U�RL2.7:?OU@4w2L4G9H<>C32�^¶ �=¯C32!b:2LB>7:43<>=3E`9H032LN82
NHXG68?(U:R!2LNz9H032)4k2!4G9;<DC32a<DN�6H2L4G6H2LN82L=Y9;2!CiI*]QU�X3=3<D7J=W7�?vNH4G032L682LNLu[e�<D9;0Z9;0G2a6HU:C3<><V7�?v9;032)NH4G032L682LN$N82!9zI*]
9;0G2�b�U:=yC32L61­@UJU:BDN)6HU:C3<D<v7:?�9H032pRL7J=GN89;<m9;X32!=Y9�U�9H7JKQNL^�_¥N843032!6H<>RLU:B%9;2!N89)436H7:Ik2�<>N$9H032L=F6H7JBDB>2LCi7�bJ2!6
9;0G2LNH2SNH43032!6H2!NLu�9H032L682LIY]F9H6;U:R!<>=3EQ7JXG9�UWN8X368?(U�RL2:^)/1032OKW7JBD2LR!X3B~U:6�N8X368?(U:R!2S<DNaN82!9�IY]yC3<D6H2LR�9�R!7J=Y9TU:R�9
Iw2!9�ez2L2L=h9;0G2�436H7:Ik2�N843032!6H2QU:=3Cs9H032�4w2L4G9H<>C32�N843032!6H2LN!^O �=hU�6H2�U�N�e�032L682�9;032g4G6H7JIw2�R�U�=3=37:9rKWU:��2
C3<D6H2LR�9�RL7J=Y9TU�R!9�uY9H032�RLB>7:NH2LN�9�4VU:689�7:?w9;0G2)4G6H7JIw2�<>N�X3N82LCv^�/1032)NH7:BDbJ2!=Y9�¡[U:R!RL2!NHNH<DI3B>2)NHXG68?(U:R!2)<DN�C32!lV=G2LC
IY]P9;0G2rNHX36�?(U:RL2r9;6HU:RL2!CiI*]x9;032rR!2L=Y9;2!6)7�?�9H032p436H7:Ik2pU:N$9H032r43687JIk2r687JB>BDN�7�bJ2!619;032r4w2L4G9H<>C32rN843032!6H2LN!^
��?�R!7JX368NH2:u�9;032!NH2yU:682�U:NgC32!4k2!=3C�7:=c9H032i6;U:CG<>X3N�7�?a9H032i436H7JIw25NH4G032L682 ³ e�032L=c9;0G<>Ng6;U�C3<>X3Ng<DN�NH2�9
9;7i°!2L6H7iIw7:9;0.9H032gKW7:B>2LR!X3B~U�6�U:=3ChN87JBDb:2L=Y9�¡[U�RLRL2!NHN8<>I3BD2QN8X368?(U�RL2QU:6H2LU:NrIw2LRL7:KW2�9H032�b�U:=hC32L6r­@UJU:B>N
NHXG68?(U:R!2�7�?�9;0G2�4w2L4[9;<>CG2:^

 �=@9;0G<>Npe�7J68��u�NH7JBmbJ2!=*9¢¡[U:R!RL2LN8NH<DI3B>2WNHX36�?(U:RL2xU:6H2LU:N�U:682WRLU:B>R!X3B~U}9;2LC{X3NH<D=3EF9H032xªs�Gò�ò��ö�¤��2!6H687:9
2!9OU:B¤^Du +��J�Y¬J� 4G6H7JEJ6HU:Kyu¦e�0G<>RT0d2LKQ43B>7�]
N�U:B>EJ7:6H<D9H03KQN�C32!b:2LBD7J4k2!C@IY]{«�7J=3=G7JB>Bm]c�
«�7:=3=37JBDBD]wu +��Jõ º � ^
ªs�Gò�ò�� 2!B><>KQ<>=3U�9;2!N�KWU:=Y]5X3=3=32!RL2!NHN;U�68]FRL7JKQ43XG9;U�9;<D7J=3N1IY]iRL7J=GNH<>CG2L6H<D=3EZ7J=3Bm]x9;0G7JNH2�RL7J=Yb:2�qy?(U:RL2!N
9;03U�9rU:682S7J=F9;032SU:RLR!2LNHN8<>I3BD2�NHXG68?(U:R!2:^�ô�<>E:7J6H7JXGNa<DKW43BD2LKQ2L=Y9TU}9;<>7:=y7�?�«�7J=3=37:B>BD]wÔ¨N�KQ2!9H037[CF6H2!o
XG<>6H2!N
9;0G2{RLU:B>R!X3B~U�9H<>7J=�7:?�<D=*9H2L68<>7J65N8X368?(U:R!2@U�6H2�U�NLu�e�03<DRT0 U:682{XGBD9;<DKxU}9;2LBm]c?A7JX3=3C�9;7jIk2d°L2!6H73^ _Ë?AX3B>B
C32!NHRL68<>4G9H<>7J=d7:?�9;032Wªs�[ò�ò��®U�B>EJ7J68<D9H03K�<DNrEJ<Db:2L={I*]��(��2!6H6H7�9O2�9OU:B
^mu +��J�J¬J� ^Z_f=*X3K�Iw2L6p7:?$7�9;032!6
KQ2!9;0G7[C3NW?A7J6xRLU:B>R!X3B~U�9H<>=3E{NHX36�?(U:RL2hU�6H2�U�N5U:6H2sU:B>N87�U�b:U�<>B~U�I3B>2@�Ab:7J=�¼V6H2!]
Iw2L68EcU:=3CÏ��6;U�X3=vu +��J� º ³
ò�<>N82L=30VU�Ik2!6)2�9aU:B
^mu +��J�J¸[³ ò�<>N82L=303U:Ik2!6)U:=3Cy_�6HE:7JNLu +��:� º � ^

/1032L682xU�6H2gNH7:KW2gBD<>KQ<D9TU}9;<>7:=3N$9;759;0G2LNH2ZN8X368?(U:R!2QU:6H2LUiRLU:B>R!X3B~U}9;<>7:=3NL^Oò�U:RT0{R!7J=YbJ2	qh?(U:RL2Z7J=.9;0G2
NHXG68?(U:R!2W<DNrC32!lV=G2LC`IY]s9H032W4w7J<D=*9HNr7:?$<D=Y9;2L68NH2!R!9;<D7J=3Nr?A7J6�9H036H2!2WN843032L682LNSU:=3CdI*].9H032ZNH2�9S7:?�U:68RLNp7:?
<>=Y9H2L6HN82LR�9;<>=GErRL<>68RLBD2LN�?A7J6�9�e�7pNH4G032L682LNL^�/10G2LNH2�4w7J<>=Y9HN�U:=3CZU:68RLN�C32�lV=32�U�R!X368b
<>BD<>=32LU:6�4w7JBm][E:7J=�7J=g9;0G2
NHXG68?(U:R!2x7:?�7J=32QNH43032!6H2�u�U:=3C{7J=3BD]hR!7J=Y9;<DEJX37JX3N�4w7JBD]
EJ7J=GNOU�6H2Q<>=3R!B>X3C32!C{<D=d9H032PU�RLRL2!NHN8<>I3BD2WN8X368?(U:R!2
U:682�U@7:?r9H032n4w2L4[9;<>CG2:^t�)7�ez2!b:2L6!ua<D=�NH2LU:6HRT03<D=3E`?A7J6QNHX36�?(U:RL2sU:RLR!2LNHN8<>I3BD2s4w7JBD]
EJ7J=GN5ªs�Gò�ò��úX3N82LN
4w7J<>=Y9;N�7:?�<>=Y9;2!6HN82LR!9H<>7J=.7�?�9;03682L2gNH4G032L682LNW�Ab:2L689H<>R!2LN � ^O�rIYb
<>7:X3NHBm]Juv<D=n9;032SR�U:N82g7:?�9�e�7i<D=*9H2L68NH2LR�9;<D=3E
NH4G032L682LNr7J6aUxRL7:KW43BD2!9H2LBD]5?A682L2ONH43032!6H2Zªn�Gò�ò��óe�<DB>B¦=37:9a<>=3R!B>X3CG2O9;0G<>N)NH7JBmbJ2L=Y9¢¡[U:RLR!2LN8NH<>IGB>2�N8X368?(U:R!2
U:682�UG^� �9�e�<>B>B�U�B>NH7O=37:9�NH2�U�6HRT0iC37JKWU:<>=GN�R!7J=3=32!R!9H2LCiIY]x7J=GBD]g9�ez7g7�b:2L68B~U:434G<>=3E�N843032!6H2LN!^�/103<>NzRL7JX3BDC
Iw2x7�bJ2!6HRL7:KW2WI*]dX3N8<>=3EFK�X3Bm9;<>4GB>2gN89;U:689H<>=3Ey4w7J<>=Y9;Np9;7FNH2LU:6HRT0`?A7J6�7:9H032L6�C37JKWU:<>=GNL^5��2!NH43<m9;2W9H032LN82
B><DKW<m9TU�9H<>7J=GNLuJ<m9�e�U:N�?A7JX3=GCP9;0VU�9�?A7J6ze�U�9;2!6LuGe�<m9;05U�=P2!©k2LR�9;<Db:2r436H7:Ik2�N843032!6H2r7:? + ^ µ]\�Su
9;032�2L6H687J6$<D=
R�U�B>RLXGB~U�9H<>=3Er9;0G2aN87JBDb:2L=Y98\�U:RLR!2LNHN8<>I3BD2�U:682�U�<>N�B>2!NHNz9H0VU:= ¬_^ ?A7J6zUO=*X3KSIk2!6z7:?�9;2LN�9�4G6H7JI3BD2LKQNa�¤��2!6H687:9
2!9aU:B¤^Du +��J�Y¬:� ^

õ



_�=37�9;032!6S43687JI3B>2!KËKxU�].7
RLR!X36SCGX36H<D=3EFKQ<>=G<>KQ<>°�U}9;<>7:=n7:?z9;032Q9;7:9;U:B�2L=32!6HE:]:^F�[4k2!RL<mlVR�U:BDBD]:u�CGX32
9;7{RL7J=[?A7J6HKWU�9;<D7J=VU:B1RT03U:=3EJ2!NPC3X368<>=3E{KW<D=3<>KQ<>°LU�9;<D7J=vu�9;0G2sU:682�U@7:?�2�U:RT0�U�9H7JKQ<>RiNHX36�?(U:RL2nRT0VU:=3EJ2!N
RL7:=*9H<>=*X37JXGNHBD]PI3XG9)9;032pEJ6HU:C3<>2!=Y9;N�KxU�]503U�b:2SC3<DNHR!7J=Y9;<>=*X3<m9;<D2LNL^�/103<DN�7[R!RLX368N)e�032!=sUZ=32!e bJ2L6�9;2	qn7:6
2LCGEJ2pU:434w2�U:68N17J=P9;0G2rNHX36�?(U:RL2�^� �?¦9H032rC3<>N8RL7J=Y9H<>=*X3<D9�]W<>N�B~U:68EJ2:u[KW<D=3<>KQ<>°LU�9;<D7J=g9;2LRT0G=3<>o*X32!N)682Lo*X3<D6H<>=GE
EJ6HU:C3<>2!=Y9;N�KxU�]P?(U�<>B�9H7WR!7J=YbJ2L68EJ2O9H7Q9H032�B>7
R�U:BvKQ<>=G<>K�X3KfR!7J=G?A7J68KxU�9H<>7J=�^�_t?AX3BDBvC32!NHRL68<>4G9H<>7J=y7:?�U:B>B
9;0G2aN8<D9;X3U�9;<D7J=3N�<>=ge�03<DRT0W9H032�EJ6;U:CG<>2L=Y9�7:?k9;032�KQ7JB>2!RLX3B>U:6�NHXG68?(U:R!2�U:682�UpIk2!RL7JKQ2LN�C3<DNHRL7:=*9H<>=*X37JXGNz0VU�N
Iw2L2L=y6H2!4k7:689;2!C`��­`U�e�U:�52!9aU:B¤^Du +��J�:µY� ^

��=3RL2$9H0321NH7JBmbJ2!=*9¢¡[U:R!RL2LN8NH<DI3B>21N8X368?(U:R!2�U:6H2LU:N�0VU�b:21Ik2!2L=ZR�U:BDRLX3B>U�9;2!Cvu:9H032LN82$b:U�B>X32!N�K�X3N�9�Ik21KSX3Bm\
9;<D43B><D2LCQIY]W9H032rU:434G6H7J4368<~U�9H2��A[ Ü � 43U:6;U:KQ2!9H2L68N$U:NzNH037�e�=i<>=xò�o*XVU}9;<>7:=h� +�� ^�/1032!6H2pU:682�US=*X3K�Iw2L6z7:?
KQ7[C32!B>N�U�b:U�<>B~U�I3B>2�u}<D=3RLBDX3C3<D=3E3`Jô)¼�u��p�p±��kuY�[ôa¼��r��/ru}e�03<DRT0g436H7�b
<>CG2$2LN�9;<>KWU�9H2LN¦?A7J6�9H032LN8214VU:6;U�KZ\
2!9H2L68NzIVU�NH2LCW7J=Q<>=Y9;2!6;U:R�9;<>7:=3N�Ik2�9�e�2!2L=xe�U�9;2!6�U�=3CQ9H0321?AX3=3R�9;<>7:=VU:BVEJ687JX343N�7:?�4k2!4G9;<DC32LN!^� �9�03U:N�Ik2!2L=
NH0G7�e�=s9H0VU�9�KW<D=3<>K�XGK®2L=32!6HE:]FNH7:BDb�U�9;2!CsRL7:=G?A7J6HKWU�9H<>7J=3N�43682LC3<DR!9H2LC.IY]F9H032a`Jô)¼�KQ7[CG2LB¦436H7�b
<>CG2LC
9;0G2QIw2LN�9�RL7J686H2LN84k7:=3C32L=GRL2Z9;7i=VU�9H<DbJ2y�ARL6�][N�9TU:BDB>7JE:6;U:430G<>R � N89H6HX3R�9;X3682LNpe�032L={RL7JKQ4VU:682LC.e�<D9H0d7�9;032!6
KQ7[C32!B>Nx�A­�<DB>B><>U:KQN�2!9�U:B
^mu +��J�Y¬J� ^n/1032!NH2P43U:6;U:KQ2!9H2L68NOez2L6H25CG2L6H<mbJ2!C`?A6H7JKM±�ªFô N�9;X3C3<D2LN�7�?1B>7�e
2L=G2L6HE�]WN87JBDb�U�9H2LCWRL7J=Gl3EJX36;U}9;<>7:=3Nz7�? + º�9H2!9H6;U:4w2L4G9H<>C32!NL^�_a=P2L=GNH2LKSI3B>2a7:?vBD7�e�2L=32!6HE:]QN89H6HX3R�9;X3682LN�?A7:6
9;0G2LNH2g9H2!9;6HU:4w2L4G9H<>C32!N�e$U:NpU�B>NH75CG2!bJ2!B>7J4w2LCdX3N8<>=3EP9H032Zò�«$ò�����ù ¬ 4k7�9;2L=Y9H<~U:B�?AX3=3R!9H<>7J=�u%U:=3CdUP=37J=
\
B><D=32�U�6�B>2LU:N89¢¡
NHo*XVU:682LN�N8]
N89H2LKúe�U:N�7J4G9;<DKW<D°L2!Cs?A7J6�9;032ZIw2LN�9ON82!9�7:?�U�9;7:KW<DR�NH7JBmb�U�9;<D7J=.4VU:6HU:KW2�9;2!6HNL^
��2!R�U:X3N82�<D9�e�U:N$C32�bJ2!B>7J4w2LCx?A687JKfKW<D=3<>KSX3K 2!=32L68E:]QRL7J=G?A7:6HKWU�9;<D7J=3N�7:?%4w2L4G9H<>C32!NLu
9;032�`Jôa¼d4VU:6;U�KZ\
2!9H2L6gN82!9Q0VU:NgIw2L2!=jN8037�e�=j9H7h436H7
C3X3R!25X3=3C32!NH<>6HU:I3BD2P4k2!689HX36HIVU}9;<>7:=3NgC3X368<>=3E.BD7[RLU:BzKQ<>=G<>KQ<>°�U}9;<>7:=3N
<D?�9;0G2WN87JBDb�U�9H<>7J=h2L=G2L6HE�]{R!7J=Y9;68<>I3XG9H<>7J=GNOU�6H2QU:C3C32!C�U�9�2!b:2L6�]{<m9;2!6;U�9H<>7J=v^Q/1032!6H2!?A7:6H2:u�9;032QNHXG68?(U:R!2	¡
U:R!RL2LN8NH<DI3B>2QNH7JBmb�U�9;<D7J=.2L=32!6HEJ<D2LNOU:6H2Z7J=GBD]s<D=3RLBDX3C32!C@U�9�BD7[RLU:B�KQ<>=3<DK�X3K�RL7J=G?A7:6HKWU�9;<D7J=3NL^g/10G2	`Jô)¼
4VU:6HU:KQ2!9;2!6HN�U:=3C.U�9H7JKQ<>Rp6;U:CG<><�X3NH2!C.<>=nR!7JKQ43XG9;<D=3ExN87JBDb�U�9H<>7J=y2L=G2L6HE:<>2LNae�<D9;0y9;032gªs�Gò�ò��fKQ7
C32LB
U:682�E:<DbJ2!=i<>=i/�U�I3B>2 + ^

(*),+�),( b	b	cedf/�47698:8<;>=�=g?'@RB';9hiMjBkD
l�;�/�m�;>BkBn.oM�O
;>B
 �=h9;032!NH2QKW7
C32LBDNLuv9H032g?A6H2L2Z2!=32L68E:].7:?z0Y][CG6;U�9H<>7J=d<>NpU:N8NHX3KQ2LCh9;7iIw2Z436H7J4w7J6�9;<>7:=VU:B�9H759;032ge�U�9;2!6¢¡
U:R!RL2LN8NH<DI3B>2pbJ7JBDX3KQ2O7:?�UW0Y]
C36;U}9;<>7:=FB>U�]:2L6)NHX3686H7JXG=3C3<>=GEW9;0G2S4w2L4G9H<>C32�^$/103<>N)R�U�=nIw2O682L43682LNH2!=Y9;2LCh<D=
U�?A7J6HK bJ2L6�]iNH<DKW<DB~U:6�9;7Qò�o*XVU�9;<D7J=@� +��	þ

��PRQTSpU WX
ÜZYkÞ �rq_sut Ü � �'v Ü � � ¬:�

_�=sU:C3C3<m9;<Db:2O682LB>U�9;<D7J=3NH0G<>45?A7J6�9;032S±¥<D=3C3<Db
<DC3XVU:B¦U�9H7JKQNa7:?�9;032O4k2!4G9;<DC32O<DN�U�NHNHXGKW2!CvuvU:=GCc�A£���� Ü �
6H2!436H2!NH2!=*9HN19;032�N87JBDb:2L=Y9�¡
U:RLR!2LNHN8<>I3BD2�bJ7JBDX3KQ2�7:?¦0Y]
C36;U�9H<>7J=xNH032!B>Bk?A7:6$2�U:RT0iU}9;7JK á�e�03<DRT05<>N�2	q[4k7JN82LC

�



/�U:I3B>2 +:þ `Jôa¼¯4VU:6HU:KQ2!9;2!6HNr2!KW43BD7�]J2LCh<D=h9H03<>N�ez7J68�w^Z/1032glV68N89�RL7:B>X3KQ=.<>N�9H032ZU�9;7:K�9�]
4k2�^Z/1032`Jô)¼ NH7JBmb�U�9;<D7J=�43U:6;U:KQ2!9H2L68NP<>=j9;032sN82LR!7J=3C�RL7JBDX3KQ=�U:682sEJ<Db:2L=�<D=�R�U�B�ù3�AKW7JB \��w � u�U:=GC�9;032sB>U:N89
RL7:B>X3KQ=5RL7J686H2!NH4w7J=3C3N�9;7WU�9;7:KW<DR�6;U�C3<><�� \� � ^

6axeMjl y{z�|}; ~Tb9� b	HJO
?'?� «���uw«$��uw«$� w uw«$��� ¬[+�� ¬ ^ ÑJÑ� R�U:68Ik7�q
]
B
uVRLU:6HIw7J=Y]
B \ ² º ¬ + ^ ¸J¸� U:6H7:KxU�9H<>R \ �J²:õ + ^ ²J¸�ËU�B>B \¢º +�¬ + ^ ¸J¸� RLU:6HIw7�q[]
B¤uVR�U:68Ik7J=Y]
B \ ¬��Y¬ + ^ µYÑ� 7:9H032L6O�A2:^¨E3^DuV0Y]
C3687�q
]
B � \ �[+�Ñ + ^ µYÑ/ U:B>B \ ¬�õG+ ¬ ^ ÑJÑ

9;7We$U�9H2L6!^�¼�<D=VU:B>Bm]JuG9H032i�'v Ü � U:6H2O2LKQ43<>68<>RLU:B>Bm]xC32�9;2!6HKQ<>=32!Cn?A6H2!2S2L=G2L6HE�]n7:?�0Y]
C36HU�9;<D7J=nC32!=3NH<m9;<D2LNa?A7:6
9;0G2LNH2OU�9H7JKWN!^

/1032�0Y]
C36;U}9;<>7:=nNH0G2LB>B�<>N)C32�lV=32LC.IY]y9;032�bJ7JBDX3KQ2O<D=3NH<DC32SUQNH430G2L6H2S7:?�6;U�C3<>X3N�ô��Ü I3XG9�7:XG9;N8<>C32OU
NH4G032L682O7:?�6HU:C3<>XGN�ô��Ü uGe�<m9;0iIk7�9;056;U�C3<><vR!2L=Y9;2!6H2!Cn7J=yU�9H7JK <¤^�/1032pB~U:68EJ2L6�6;U:C3<DX3NLu3ô��Ü uVR!7J6H682LN84k7J=GC3N
9;7P9H032g6;U�C3<>X3Nr7�?�9H032�lV68N89p0Y]
C36;U�9H<>7J=.N8032LBDB�7:?zU�9H7JK�<¤u�e�03<DB>2gô�� Ü <DN�2Lo*XVU�B�9;7P9;0G2�b:U�=dCG2L6�­@UJU:B>N
6;U�C3<>X3N!^� �=F7:6HC32!6�9H7ZR�U:BDRLX3B>U�9;2Q��£r��� Ü � u39H032rbJ7JBDX3KQ2r7:?�UZRL7:B>B>2!R!9H<>7J=P7�?�7�bJ2!6HB>U:4343<D=3EZ0VU:6HCyNH4G032L682LN
K�X3N�9)Ik2rR!7JKW4GXG9;2!CFX3N8<>=3E þ

qW� b � U X
Ü�� Ü t Ü â X

Ü���� Ü�����Ü�� æ X
Ü�� � � Ü�� ��� Ü�� �$â X

Ü�� ����� Ü�� ���Z� Ü�� ��� �¤º �

 �=Pò�o*XVU�9H<>7J=n�¤º � u[� Ü NH<>E:=3<DlV2!N�9;0321bJ7:B>X3KQ2�7:?%UpNH<D=3EJB>2�N843032L682:u
e�03<>BD2�� Ü�� u
/ Ü�� �)U:=3C	� Ü�� ���[6H2L4G6H2LN82L=Y9
9;0G2yb:7JB>X3KQ2i7:?�<D=Y9;2L68NH2!R!9;<D7J=j7:?�9�ez73u�9H036H2!2nU:=GCj?A7JXG6QN843032!6H2LN!u16H2!NH4w2LR!9H<Db:2LBD]:^�/103<DNW<DNQN8XG�QRL<D2L=Y9
Iw2LR�U�X3NH2iU:BDB�03<>EJ0G2L6S7:6HC32!6�7�bJ2L68B~U:4GN�R�U:=�Iw2PC32!RL7JKQ4w7JNH2!C�<>=Y9;7y9;032x9H036H2!2P9�]
4k2!N�7:?)<>=Y9;2!6HN82LR!9H<>7J=GN
<>=GRLB>XGC32LC¯<D=�ò�o*XVU}9;<>7:= �(º � ^¥/1032!6H2!?A7:6H2:ua9;032.N87JBDb:2L=Y9�¡[U�RLRL2!NHN8<>I3BD2hb:7JB>XGKW2s7�?O0Y]
C36HU�9;<D7J=�R�U:=�Iw2
e�6H<m9H9H2L=yU:N þ

�kq_s�t Ü � U qx�(ã �Ü � â�qx�¤ã �Ü � � µY�
/10321lV68N89�9;2!6HK <D=Qò�o*XVU}9;<>7:=n� µ*� <>N�R�U:BDRLX3B>U�9;2!CQXGNH<>=GEOò�o*XVU�9H<>7J=F�(º � e�<D9H0g9;032�6;U�C3<><[7:?vU�B>B3U}9;7JKQN�NH2�9
2Lo*XVU�B
9H7a9;0G2L<>6%b�U:=OC32L6�­`UJU�B>N¦6;U:CG<><
u�e�03<DB>2�9;0G2�NH2!RL7J=GCS9;2!6HK¶<>N¦R�U�B>RLXGB~U�9H2LCOe�<m9;0p9;032z6;U:CG<>X3N�7:?VU}9;7JK
<�2Lo*XVU:B¦9;7xô��Ü U�=3Cn9;0G2Ob�U:=nCG2L6a­@UJU:BDNa6HU:C3<D<�7�?�U:B>Bv9H032S7�9;032!6�U�9H7JKWN!^�_�BD9H037JX3E:0y9H032SRLU:B>R!X3B~U�9H<>7J=

+�Ñ



7:?v9H032S�A£r��� Ü � <>N�2�q[43BD<>RL<m9�uJ9H032a?A7J68K|7:?¦ò�o*XVU�9H<>7J=s�¤º � <>N�=37:9zNHX3<m9TU:IGB>21?A7J6�?A7J6HR!2)lV2!B>CWKW7
C32LBDN�X3NH<D=3E
4VU:<D68e�<DNH2�<D=*9H6;U:KQ7JBD2LRLXGB~U:6�4w7:9;2!=*9H<~U:B¤u[N8X3RT0FU:N�ò�«$ò�����ù:ºG^�¼VX36�9;032!6HKQ7J6H2�uGC3<D6H2LR�919;68X3=3R�U}9;<>7:=5U�919;0G2
C37JXGI3B>2T¡
7�bJ2L68B~U:459H2L6HK e�7JXGB>CyB>2�U�Ci9H7ZB~U:68EJ2�2L686H7J68NL^

 �=Q9H03<>N�ez7J68�wuY9H032)ôaô� �÷O�i�(ô)2!C3X3RL2!CPô)U:C3<DX3N� �=3C32!4k2!=3C32!=*91÷�U�X3NHN8<~U:=W�[430G2L6H2 � U:4343687�q[<DKxU�9H<>7J=
<>NpX3N82LC@9H7F2��QRL<>2!=Y9;BD]hRLU:B>R!X3B~U}9;2�9;0G2W2	qG4w7JN82LC@b:7JB>X3KQ2Z7:?�9H032Q0*]
C36HU�9;<D7J=dNH032!B>Ba�(_aX3EJNH4GX36HEJ2!6SU�=3C
�[RT032!6;U:EJUGu +��J�:�Y� ^s/10G<>N�KQ2!9H037[C@X3NH2!NWUy9;6HXG=3R�U�9H2LC�?A7J68K 7:?)ò�o*XVU�9H<>7J=Ï�(º � IGXG9ZU:BDNH7.U:6�9;<mlVRL<>U:B>Bm]
6H2!C3X3R!2LN�9;0G2xb�U:=`C32!6S­`U:U:B>N�6;U:CG<><�7:?)U:BDBzU}9;7JKQNO7�9;032!6S9;0VU�=�U�9;7:KM<�e�032!=jRLU:B>R!X3B~U}9;<>=GE@��£r��� Ü � ^
/1032!NH2Q6H2LCGX3R!9H<>7J=3Nr2�©�2!R!9H<DbJ2!BD]nC32LR!6H2�U�NH2Z9;032gR!7J=Y9;6H<DI3XG9H<>7J=.7:?�9H032gC37JX3IGB>2g7�bJ2!6HB~U�4h9H2L68KWN!u%B>2�U�C3<>=3E
9;7dUhR�U:=GRL2LBDB~U�9H<>7J=�7�?a9H032i2L6H687J6ge�03<>RT0j6H2!NHX3Bm9;NZ?A6H7JK =32LE:B>2LR�9;<D=3E.9;03259;68<>43BD2iU:=3Cj03<>E:032L6g7�bJ2!6HB>U:4
9;2!6HKQNL^× �=�U�C3C3<D9H<>7J=�u�9;032nRT0VU:6;U�R!9;2!6H<DN89;<DRnC32!=3NH<m9�]�7�?pIk2!<>=3E`<D=3NH<DC32F9H032s7�bJ2!6HB>U:4�bJ7:B>X3KQ2n7:?r9�ez7
<>=Y9H2L6HN82LR�9;<>=GEWN843032L682LN)<>N1=37�9a682L43682LN82L=Y9;2!C.U:N�UZN89;2!4y?AXG=3R!9H<>7J=vuGI3XG9aU:N)UQ÷�U:XGNHNH<>U:=5?AX3=3R�9;<>7:=ie�0G<>RT0
43687�b
<DC32LNrR!7J=Y9;<>=*X37:X3N�C32!6H<Db�U�9H<Db:2LN�7:?�9H032�0Y]
C36;U�9H<>7J=.4w7:9H2L=Y9;<>U:B
^�/10G2L6H2�?A7J6H2�uv9;032gN87JBDb�U�9H<>7J=F2L=32!6HE:]
RL7:=*9H6H<DI3XG9;<D7J=3N1RLU:=F2LU:NH<DBD]xIk2pU:CGC32LCnU�9�2!b:2L68]iN�9;2!4n7:?�B>7
R�U:BkKW<D=3<>KQ<>°LU�9;<D7J=3N!^

/1032�682LC3X3R!2LCsb�U:=sCG2L6a­@UJU:BDN�6;U:C3<D<�U:6H2�lGq[2LChU:=3CFC37P=37�9�=32!2LCs9H7xIw2S6H2!R�U:BDRLX3B>U�9;2!CF?A7J6)2!b:2L6�]
RL7:=GlVEJX36HU�9;<D7J=ÏIk2!R�U:X3N82{9H032dl[qG2!CtEJ2L7:KW2�9;68]¯U:NHN8X3KW4[9;<>7:=Ïe�U:NnXGNH2LC|�¤U:Ny<>=Ðò�«$ò�����ù:º � ^ /1032
RL7:=*9H6H<DI3XG9;<D7J=�7:?VRL7�b�U:BD2L=Y9;Bm]rIk7:=3C32LC�U�9;7JKQN%9;7��A£r��� Ü � <>N�U:BDNH7�lGq[2LCgIw2LR�U�X3NH2z7:?39;0G2LNH2�U:NHN8X3KQ4G9;<D7J=3NL^
/1032!6H2!?A7:6H2:u)9;032hô)ô� �÷O��U:4G436H7�q[<>KWU�9;<D7J=�03U:NP9;032.NHU:KQ2.NH2!9i7�?O<D=Y9;2L6HU:R!9H<>7J=GN5U:NP9;0G2hòz«$ò�����ù:º
4w7:9;2!=*9H<~U:B¤^r¼�<D=VU:B>Bm]Ju�X3N8<>=3EP9H032�2�qGU:R�9W�A£���� Ü � 2�q[436H2!NHN8<>7J=3N!u%b:U�B>X32!Na?A7J6�9H032�2!KW43<D6H<DR�U:B%?A6H2!2g2L=32!6HE:]
C32!=3NH<m9;<>2!NLuG�kv Ü � u�ez2L6H2�C32�bJ2LBD7J4w2LCSIY]�U1B>2LU:N89¦N8o*XVU:6H2�l3989;<>=GE)7�?32�q[4w2L68<>KQ2L=Y9TU:B�?A6H2L2�2L=G2L6HE�]r7:?3N87JBDb�U�9H<>7J=
CVU�9;UW?A7J6 +LµYÑ NHKWU:BDB�7:6HEYU:=G<>RSKQ7JBD2LRLXGB>2LN��(_aX3EJNH4GX36HEJ2!6rU:=3Cd�
RT032L6HU:EYUGu +��J�J�Y� ^�/1032g2LKQ43<D6H<>RLU:B%?A6H2!2
2L=G2L6HE�]iC32L=3N8<D9�]i7:?�NH7:BDb�U�9;<D7J=54VU:6HU:KQ2!9;2!6HN)U:=3Ci9;0G2�R!7J6H682LN84k7J=GC3<>=3EZb�U:=yC32L61­@UJU:B>N�U�=3CF0Y]
C36HU�9;<D7J=
6;U�C3<><%U�6H2rEJ<mbJ2L=y<>=i/�U:I3BD2 ¬ ^

� ) �%��+��;���6�����
" �%.Ø�$���%��


/1032�2!=32L68E:]WKW<D=3<>KQ<>°LU�9;<D7J=�43687JI3B>2!K|R�U:=5Iw2a?A7:6HK�X3B>U�9;2!CxU�N$US=37:=3RL7J=Yb:2�q5=G7J=3B><D=32�U�6�7:4G9;<DKW<D°�U�9H<>7J=
43687JI3B>2!KF^Ïø%2!9xá	U +���������� ß��>�j� Iw2sU�=�<>=3CG2�q[2LC�N82!95CG2LNHR!6H<DI3<>=3Ed9;032nNH2Lo*X32!=3RL2.7�?�U:KW<D=37{U:RL<DC
6H2!NH<DC3X32LNz<>=Z9;032a4k2!4G9;<DC32)RT0VU:<>=�^�/1032L682�U:682�à Ü � å Ü � ç Ü � áRU +���������� ß��>�T� C3<>032!C36;U�BkU�=3EJB>2!N�U�B>7J=3Ep9;0G2
IVU:RT�*Iw7J=32Q7:?�9H03<>Nr4w2L4[9;<>CG2:^Q �=@U:CGC3<D9H<>7J=vu%BD2!9_��U +������������ Ü C32L=37�9;2g9;032QC3<D032LC36HU:B�U:=GEJB>2!N�7�?�9;0G2
NH<DC32)RT0VU:<>=GNz?A7J6�9;0G2�ák�Z�r682LN8<>C3X32aU:=3C& &U +<�g�������g¡ W C32L=G7:9;2�9;032aC3<>0G2LC36HU:BwU:=3EJBD2LN�7:?�9H032�U:KQ<>=G7�2!=3CEJ687JX34�U:=GC� ¢U +<���g���g�g¡*£ 7:?19H032PR�U�6HIw7�q
]
B�2!=3C�EJ687JX34vu�682LN84k2!R!9;<mbJ2!BD]J^./10G2L6H2�?A7J6H2�u�9;032!NH25U:=GEJB>2!N
R�U�=sIk2OC32!l3=32LC.<D=F?A7JBDB>7�e�<>=3EZKWU:=3=32!6 þ é �Ü � á"U +���������� ß��>�T� � ��U +<�����g����� Ü ?A7J6�9;032ONH<>CG2SRT0VU:<D=
C3<D032LC36HU:B�U:=GEJB>2!N ³ ê W� �  ¤U +<���������g¡ W U:=3Cdê £� �  ¥U +<���g������¡�£ ?A7J6�9;0G2ZU:KW<D=375U:=GCdRLU:6HIw7�q
][B�2!=3C

+J+



/�U:I3B>2 ¬
þ ¼�682L2h2L=G2L6HE�]�C32L=3N8<D9�]¯7�?SN87JBDb�U�9H<>7J=¯4VU�6;U:KQ2!9H2L6HN52!KW4GB>7�]J2!CÐ<D=�9H032dôaô� �÷��¯N87JBDb�U�9H<>7J=
KQ7[C32!B
^¶/1032.lV68N89iRL7:B>X3KQ=�C32!NHRL68<>Iw2LN59;0G2hU�9;7JK 9�]
4k2�u�U:=3C¯9H032.NH2!RL7J=3CÏRL7:B>X3KQ=�43687�b
<DC32LN59;0G2
NH7:BDb�U�9;<D7J=�43U:6;U:KQ2!9H2L68N5<>=�RLU:B�ù3�AKW7:B \� w � ^¶/1032hB~U�N89x9�ez7cRL7JBDX3KQ=3NPRL7:6H6H2!NH4w7J=3C¯9;7`9H032nb�U:=�C32!6
­@UJU:B>N�U�=3Ci0*]
C36HU�9;<D7J=y6;U:C3<D<�� \� � uV682LN84k2!R!9;<mbJ2!BD]J^

6axeMjl y{z�|}; v ã � ã �
¦Ë0Y]
C36H7�q
]
B
u�U:KQ<>=37 \ +�Ñ ^�º ¸ + ^ µ3+�¸ µ ^ +�²¦öU:R!<>C \�ºG^ ¬�ÑJ� + ^ µ3+�¸ µ ^ +�²¦öU:KQ<>C32 \ ² ^ ²
+�µ + ^ µ3+�¸ µ ^ +�²¦ú9;0G<>7JB ¬ ^ ²:ÑJ� + ^ µ3+�¸ µ ^ +�²� U�B><>4G0VU�9;<DRr«$��� + ^�º +�� ¬ ^ +�¬J¸ ¸ ^'º ¸� U�B><>4G0VU�9;<DRr«$� w Ñ ^ ¬ º ²�µ ¬ ^ ¬J¬J¸ ¸ ^'º ¸� U�B><>4G0VU�9;<DRr«$� \ + ^ ¬:²[+ ¬ ^�º ²J¸ ¸ ^'º ¸� 7�9;032!6aU�B><>4G0VU�9;<DR \ ¬ ^ ¬��Y² ¬ ^ ÑJ�JÑ ¸ ^'º ¸� R�]
RLB><DR�«$� Ñ ^ ¬:õJ�JÑ ¬ ^�º ²J¸ ¸ ^'º ¸� U�6H7JKWU�9;<DRr«$� \ Ñ ^ ¬
+ º ² ¬ ^ +�ÑJÑ ¸ ^'º ¸� U�6H7JKWU�9;<DRr«$ô \ + ^ ²
+ º + ^ õY¸:Ñ ¸ ^'º ¸� IG6;U:=3RT0G2LCsU�6H7JKWU�9;<DRr« \ + ^ �[+�Ñ + ^ õY¸:Ñ ¸ ^'º ¸� U�6H7JKWU�9;<DRr«1�r� \ Ñ ^ �:ÑJ� º + ^ õY¸:Ñ ¸ ^'º ¸� RLU:6HIw7J=Y]
B ¬ ^ �J�J� + ^ õY²:Ñ ¸ ^'º ¸�Ë4368<>KWU:68]xU:KQ<>=32 \ + ^ +LµY� + ^ ²J¸J¸ ¸ ^ ÑJ¸�ËNH2!RL7J=GCVU:68]yU�KW<D=32 \ +�Ñ ^ ¬:õ + ^ ²J¸J¸ ¸ ^ ÑJ¸�öU:687JKxU}9;<>R \ +�Ñ ^ µYõ + ^ ²J¸J¸ ¸ ^ ÑJ¸�öU:KQ<>C32 \ ² ^'º:º ¬ + ^ ²J¸J¸ ¸ ^ ÑJ¸� 0Y][CG6H7�q
][B¤u�2!9;0G2L6 \ ² ^'º �J� + ^ �Y¬:Ñ µ ^ �J¸� U:RL<DCvu32!N89;2!6 Ñ ^ ÑY²:õJ�Y² + ^ �Y¬:Ñ µ ^ �J¸� �:2�9;7J=32�u�R�U:68Ik7J=Y]
B \ +�¸ ^ ²:Ñ + ^ ¸:�JÑ µ ^ �J¸� U:RL<DCvuVU:KQ<>CG2�R�U:68Ik7:=*]
B \ +�¸ ^ ¸:� + ^ ¸:�JÑ µ ^ �J¸/ 9H03<>7JB¤uGC3<DNHX3BmlVC32 \ µ ^ ²�ÑJ� ¬ ^ ÑY²J¸ ¸ ^'º ²

+�¬



EJ687JX34sC3<D032LCG6;U:B�U:=3EJBD2LN!u�6H2!NH4w2LR�9;<Db:2LBm]J^rÙ)NH<>=GEx9;032!NH2gC32�lV=3<m9;<>7:=3N)9H032�7J4[9;<>KQ<>°LU�9;<D7J=i436H7:I3B>2!K 9;U:�:2!N
9;0G2p?A7:B>B>7�e�<D=3ES?A7J68K þ

KW<D= �x�
à Ü � å Ü � ç Ü � é �Ü � ê W� � ê £� � � ¸:�

NHXGI
�82LR�9a9H7 â�§ ¨ à Ü ¨ § � áRU +<�g�����g� ß��©�j�
â�§ ¨ å Ü ¨ § � áRU +<���g���g� ß_�©�j�
â�§ ¨ ç Ü ¨ § � áRU +<��������� ß��>�j�
â�§ ¨ é �Ü ¨ § � áRU +<��������� ß��>�j� � �ªU +<�g�����g��� Ü
â�§ ¨ ê W� ¨ § �  aU +<���������g¡ W
â�§ ¨ ê £� ¨ § �  aU +<�g�������g¡ £

 �=5EJ2!=32L6HU:B
u©� 682L43682LNH2!=Y9;N19;032)9;7:9;U:Bw4k7:9H2L=Y9;<>U:B�2L=32!6HE:]W?AX3=3R�9;<>7:=PU:=3CP9H032a?A682L2�2!=32L68E:]W7:?¦NH7JBmb�U�9;<D7J=v^
¼V7J6pU:R!RL2LN8NH<DI3B>2ZbJ7JBDX3KQ2gNH032!B>B�0Y][CG6;U�9H<>7J=��¤ô)ô� �÷O� � 9H03<>Np<>N�9H032Q2�qGU:R!9�?A7J68K�X3B~U}9;<>7:=sIk2!R�U:XGNH2QIk7:9H0
2L=G2L6HE:2!9;<DR�U:=3CSE:6;U:C3<D2L=Y9¦RL7:=*9H6H<DI3XG9;<D7J=3N¦R�U�=OIw2�U:C3C32!C�U�9�2�U�RT0SN89H2L4O7:?G9H032�KW<D=3<>KQ<>°LU�9;<D7J=v^v�)7�e�2�bJ2L6!u
<>=c9;0G2FRLU:NH2F7:?�N8X368?(U:R!2	¡[U�RLRL2!NHN8<>I3BD2n0Y]
C36;U�9H<>7J= �
ªn�Gò�ò��ËU�=3C«`Jô)¼¥43U:6;U:KQ2!9H2L68N � u�9;032F4k7�9;2L=Y9H<~U:B
2L=G2L6HE�]`?AX3=3R�9;<>7:=j<DN�KQ<>=3<DKW<D°L2LC@Ik2�?A7J6H2iU:CGC3<>=3Es9H032i0Y][CG6;U�9H<>7J=c2L=G2L6HE�]�RL7J=Y9H6H<>IGXG9;<D7J=3NL^{ �=�7�9;032!6
ez7J6HC3N!u�EJ6HU:C3<D2L=Y9gRL7:=*9H6H<DI3XG9;<D7J=3N�?A687JK¹N87JBDb�U�9H<>7J=�U�6H2i=37:9ZR!7J=3NH<DC32L682LC �(N82L2F�[2LR�9;<D7J= ¬ ^'º[^ +�� ^`/103<DN
U:434G6H7YU:RT0y<>N1682L43682LN82L=Y9;2!CsIY]59;032r?A7JBDB>7�e�<>=3ES2Lo*XVU�9H<>7J= þ

�­¬®� � ���¯U°�&±©²e³ �I�´�Ü ² æ�� � �I� � �J�

ò�bJ2L={U�?�9H2L6�682LC3XGRL<>=GEP9;03<DN�7J4G9H<>KQ<>°LU�9;<D7J=i436H7JIGB>2LKÒ9H75Ux?AX3=3R�9;<>7:=s7:?�<>=Y9H2L6H=3U:B�b�U:68<~U:IGB>2LN��(C3<D032�\
C36HU:B�U:=GEJB>2!N � uw9;032SK�X3BD9H<>C3<DKW2!=3NH<D7J=VU:B%N8X368?(U�RL2S9H0VU�9rC32!NHR!6H<>Iw2LN�9H032�2!=32L68E:]n?AX3=GR!9;<D7J=.0VU:N�U:=hU:N89H6H7�\
=37JKQ<>RLU:B>Bm]yB~U:68EJ2�=*X3K�Iw2L6�7:?zB>7
R�U:B�KW<D=3<>KWUG^S/10G<>Np0VU:NpIw2LRL7:KW2Z�*=37�e�=`U:Nr9H032ZK�X3BD9H<>43BD2	¡
KQ<>=G<>KWU
43687JI3B>2!KF^� �=.U�C3C3<D9H<>7J=�uw2�b�U:B>XVU}9;<>7:=F7:?�9;032O4k7:9H2L=Y9;<>U:B
u�2!NH4w2LRL<>U:B>Bm]5e�<D9H0F9;0G2�U:C3CG<D9;<D7J=y7:?�NH7JBmb�U�9;<D7J=vu
<>NrR!7JKQ43XG9TU}9;<>7:=VU:B>Bm]y2�q[4k2!=3NH<mbJ2�u�e�03<DRT0{KWU:�:2!Np2!bJ2!=@BD7[RLU:B�KQ<>=3<DKW<D°�U�9H<>7J=yNHBD7�ep^Z�z2LR�U�X3NH2Z9;032Q7JI[\
�82LR�9;<mbJ2�?AX3=3R�9;<D7J=P0VU:N1KWU:=Y]WB>7
R�U:BwKW<D=3<>KWUGuYX3N8<>=3EgBD7[RLU:B�7J4G9H<>KQ<>°�U}9;<>7:=Q9H2LRT03=3<Do*X32LN�C32!4k2!=3C3N�7J=P9;0G2
<>=G<D9;<>U:B�4w7J<>=Y9HNON82LB>2!R!9H2LCv^F/1032L682!?A7J682:u�EJBD7JIVU:B�7:4G9;<DKW<D°�U�9H<>7J=hU:BDEJ7J68<D9;0GKWNpU:682x=32!2LC32!C`9;7F2!©k2LR!9H<Db:2LBD]
B>7
R�U}9;219;032aEJB>7:IVU:B�KW<D=3<>KSX3K R!7J6H682LNH4w7J=3CG<>=3E�9;7O9H032�=3U�9;<mbJ2�N�9TU�9H2�7:?�9;032a436H7:9H2L<D=v^�_ÏB~U:68EJ2a=*X3KSIk2!6
7:?�9;2!RT03=3<Do
XG2LNZ0VU�bJ25Iw2L2!=jCG2!bJ2!B>7J4w2LCc9;7nNH2�U�6HRT0c9;03<DN�=37J=3R!7J=YbJ2	qcRL7J=[?A7J6HKWU�9;<D7J=VU:B�N84VU:RL2�^�ªnU�=*]
KQ2!9;0G7[C3Nz2LKQ43B>7�]QN89H7[RT03U:N89H<>R�N82�U:68RT0i436H7
RL2!C3X36H2!NLuGe�0G<>B>2)7:9H032L68N$6H2!BD]Q7J=PN8<>KQ43B><mlVR�U�9H<>7J=GN�7:?%9;032�4k7�\
9;2!=Y9;<~U�BYKW7
C32LB*U�=3C�ù�7J6%KWU�9H032LKWU�9;<DR�U:B�9;6;U�=3N8?A7J68KxU}9;<>7:=3NL^% �=SU:C3C3<m9;<>7:=vu�9;032�X3N82z7:?GN89;U�9;<DN89;<DR�U:BJU:=3C�ù�7:6

+ º



032!X36H<DN89;<DRWR!7J=G?A7J68KxU}9;<>7:=VU:B�<D=G?A7J6HKWU�9H<>7J=.<DNO7:?�9H2L={6H2Lo*X3<D6H2!Cv^i �=`EJ2L=G2L6;U�B
u¦9;032WKxU��87:6�BD<>KQ<D9;U�9;<D7J=n<DN
9;03U�9�9;032!NH2SKQ2!9H037
C3N�C32L4w2L=3Cn032�U�b
<>Bm]57J=F9H032�NHX3434GB><>2!CF<D=3<D9H<~U:BkRL7J=[?A7J6HKWU�9;<D7J=v^�_�NaUZ6H2LN8X3BD9Lu�KxU:=Y]
<>=G<D9;<>U:BY4w7J<>=Y9;N�U:6H2z=32LR!2LNHNHU:68]g9H7�NH2LU:6HRT0g9H0321RL7J=[?A7J6HKWU�9;<D7J=VU:BYN84VU:R!2:u
U:=3C�9H032L682$<>N�U�B>NH7�=37�EJXVU�6;U:=Y9;2!2
?A7J61EJBD7JIVU:BkRL7J=Yb:2L6HE:2L=3R!2SIw2LR�U�X3NH2�B~U:68EJ2rNH2!R!9H<>7J=3N�7:?�9;0G2�CG7JKxU�<>=5NH43U:RL2�KxU�]xIk2p7�bJ2!6HB>7
7J��2LCv^

 �=�9;03<DNSe�7:6H��u�9H032PEJBD7JIVU:B�7J4G9H<>KQ<>°LU�9;<D7J=@U�43436H7JU:RT0j·��$�ó0VU�NgIk2!2L=c2�q
9;2!=3C32!Cj9H7.<>C32!=*9H<D?�]
<>=GE
EJBD7JIVU:B3KQ<>=G<>K�X3K 2L=32!6HE:]QR!7J=G?A7J68KxU�9H<>7J=GN�7:?vN87JBDb�U�9H2LCQ4k2!4G9;<DC32LN!^�/1032�C32�bJ2!B>7J43KQ2L=Y9z7:?v9H03<>N�I36HU:=3RT0
U:=3CZIw7JX3=3CQKQ2!9;0G7[C�e�U:N�KW7�9;<Db�U�9H2LCgIY]�9H032�=32L2!CQ?A7J6�U:=QU:B>EJ7:6H<D9H03Kt9;0VU}9�RL7JX3BDCZEJXVU:6HU:=Y9;2L2�R!7J=YbJ2L6¢\
EJ2!=3RL2Z9;7i9;032ZEJBD7JIVU:B�KW<D=3<>K�XGK�7�?$=37J=GB><>=G2�U:6r7J4[9;<>KQ<>°LU�9;<D7J=n4G6H7JI3BD2LKQN�e�<D9H0d9�e�<DRL2	¡*C3<D©k2L682L=Y9;<>U:I3B>2
?AX3=3R�9;<D7J=3N��(¼�B>7JXGCVU:NLu +��J�J²J� ^�/1032�U:434GB><>RLU�9;<D7J=�7:?�9;03<DN�U:BDEJ7J6H<m9;03K×9H7�9;032�KW<D=3<>KQ<>°LU�9;<D7J=r7:?w4k7�9;2L=Y9H<~U:B
2L=G2L6HE�]y?AXG=3R!9H<>7J=3N1e�U:Nal36HN89a<>=Y9H6H7
C3X3RL2!CF?A7J6�KQ<>R!6H7
RLB>XGN89;2!6HNO�
ªFU:6;U:=3U:N)U:=3Cs¼�B>7JX3C3U:NLu +��:� ºGu +��J�J¬J� u
U:=3C.N8KxU�B>B�U:R!]
RLBD<>R�KQ7JBD2LRLXGB>2LNg�
ªnU:6HU:=VU:N�U:=3Cd¼�B>7:X3CVU:N!u +��:�:µ UGu¨I � ^p/1032Z·��$�tU:434G6H7YU:RT0h0VU�NpU:B>N87
Iw2L2L=�2�q
9;2!=3C32LC�9H7{R!7J=3N�9;6;U�<>=32!C�7J4G9H<>KQ<>°LU�9;<D7J=�436H7:I3B>2!KWNF�(_aC}�8<>KWU:=c2!9xU:B¤^Du +��:�Y² R:u�UGu +��:�J�G³ _�=
\
C3687JX3B~U��
<DN12!9aU:B¤^Du +��J�Y¸J� ^� �=nKQ7J6H2r682LR!2L=Y9aez7J68�wu39H032OU:B>EJ7:6H<D9H03Kf0VU:N�Iw2L2L=FNH037�e�=y9;7ZIk2pN8X3RLR!2LNHN�?AX3B
?A7J6�<>N87JB~U}9;2LCi4w2L4G9H<>C32�N8]
N�9;2LKQN�XGNH<>=GEQ9H032O682�U:BD<>N�9;<>R�òz«$ò�����ù:ºx4w7:9;2!=Y9;<~U�B%2L=32!6HE:]yKQ7[C32!B��
ªnU�6;U:=VU�N
2!9aU:B¤^Du +��J�J�[³ _�=3CG6H7JX3B>U:�*<>N12�9�U�B
^mu +��J�J²J� ^

û1Á8Â ï È�ÉrÈ�µ È·¶%Î�ÆVÈ¢Å�ÉËÅ$¸FÃFÅ�ÆGÇ�É�ÆVÈ¢Î�ëxìsÉ�Ç¦ÄVí�îº¹�Í3È�É�í¼»�½¾½
/1032y·���� EJBD7JIVU:Bz7J4G9H<>KQ<>°�U}9;<>7:=`U:BDEJ7J6H<m9;03Kö2�©�2!R!9;<mbJ2!BD]cI36HU:RT�:2�9;NZ9;032iEJBD7JIVU:BzKW<D=3<>K�XGKMN87JB>X[9;<>7:=
IY]yC32!b:2LB>7:43<>=3ExRL7J=YbJ2!6HEJ<D=3ExBD7�e�2!6�U:=3CnX3434w2L6�Iw7JX3=GC3NL^�/1032!NH2gIw7JX3=3C3N�U:6H2�6H2�lV=32!C.I*]y<m9;2L6HU�9;<mbJ2!BD]
4VU:6�9;<m9;<>7:=3<>=3Ed9;032.<D=3<D9H<~U:B�C37:KxU:<D=v^¥Ùa434w2L65Iw7JX3=GC3Ni7J=�9;032.E:B>7JIVU�B�KQ<>=3<DK�X3K U:682.7JIG9TU�<>=32!C¯I*]
B>7
R�U�B�KQ<>=G<>KQ<>°�U}9;<>7:=3N�7:?19H032x7:6H<>E:<>=VU:B�2!=32L68E:]d?AX3=3R!9H<>7J=�u�ò1^�ø%7�ez2L6�Iw7JX3=3CGN�Ik2!B>7J=GEF9;7y9;032xNH2!9S7:?
NH7:B>XG9H<>7J=3Nr7�?z9H032ZRL7J=YbJ2	q{B>7�e�2!6pIk7JXG=3C3<>=GEP?AX3=3R!9H<>7J=GNLu%e�03<>RT0@U:6H2gR!7J=3N�9;6HXGR!9;2!C`IY]hU:X3E:KW2!=*9H<>=3Eyò
e�<D9H0j9H032yU:C3C3<m9;<D7J=�7:?�N82L4VU�6;U:I3BD2io
X3U:C36;U}9;<>RP9H2L68KWN!^�/1032yB>7�ez2L6ZIw7JX3=3C3<D=3E.?AX3=3R�9;<>7:= �(ø � 7�?�9;0G2
2L=G2L6HE�]i0*]
4w2L68NHX36�?(U:RL2�R�U:=yIw2�2	q[436H2!NHNH2!Cs<>=59H032r?A7JB>BD7�e�<D=3E�KWU:=3=32!6 þ

¿ÀU �ÏæÂÁ W¯ÃGÄ�ÅX
ÜÆYkÞ ·�ÇG� ÜTÈ àjÉÜ âjà ÜËÊ_È à ±Ü âjà ÜËÊ æ � ²:�

W¯ÃGÄ�ÅX
ÜÆYkÞ ·�Ì©� ÜTÈ å$ÉÜ â�å ÜÍÊ_È å ±Ü â�å ÜÍÊ æ
W ÃGÄ�ÅX
ÜÆYkÞ ·*ÎK� Ü È ç ÉÜ â@ç Ü Ê_È ç ±Ü â{ç Ü Ê æ

+�µ



W¯ÃGÄ�ÅX
ÜÆYkÞ

ÏÑÐX� YkÞ ·�Ò�� Ü � � È é
��� ÉÜ â�é �Ü Ê_È é ��� ±Ü â�é �Ü Ê æ

Ó�ÔX��YkÞ · � � Õ Ô È ê W
� É� â�ê W� Ê�È ê W � ±� â�ê W� Ê æ

Ó�ÖX��YkÞ · � � Õ Ö È ê £
� É� â`ê £� Ê_È ê £ � ±� âcê £� ÊØ×

�a2!6H2hà ÉÜ � å ÉÜ � ç ÉÜ � é ��� ÉÜ � ê W � É� � ê £ � É� U:=GCÏà ±Ü � å ±Ü � ç ±Ü � é ��� ±Ü � ê W � ±� � ê £ � ±� 682L43682LNH2!=Y9FBD7�e�2!65U:=3C�XG434k2!6
Iw7JX3=3C3Nz7J=x9H032�C3<D032LCG6;U:BwU:=3E:B>2LN$à Ü � å Ü � ç Ü � é �Ü � ê W� � ê £� ^�/1032�·h6H2!436H2!NH2L=Y9�=37:=3=32LEJU�9;<mbJ2�43U:6;U:KQ2!9H2L68Ne�03<DRT0dKSX3N89rIw2�EJ682�U�9H2L6�7:6�2Lo*XVU:B�9;7P9H032g=32LEJU�9;<mbJ2�7J=G2	¡
0VU�BD?�7:?�9H032gKW<D=3<>KSX3K®2L<DEJ2L=Yb�U:BDX32�7:?�9;0G2
�a2!NHN8<~U:=.7:?zò�7�bJ2L6�9H032�C32�lV=32!C{C37:KxU:<D=v^�/10G2LNH2Z4VU�6;U:KQ2!9H2L6HN�R�U:=.Iw2�2LN�9;<DKxU�9H2LCsIY]F9;032�N87JB>X[9;<>7:=
7:?$U:=@7J4[9;<>KQ<>°LU�9;<D7J=.43687JI3B>2!Kú7J6�IY]{XGNH<>=GEy9H032WR!7J=3R!2L4G9S7:?$9;0G2WKQ2�U:N8X36H2Q7:?�UiKWU�9;68<mq��A_�C}�8<DKxU:=
2!9�U�B
^mu +��J�J² Ivu¨R ³ _aC}�8<>KWU:=ZU:=3CQ¼�BD7JX3CVU�NLu +��J�J�G³ ªnU:6;U�=VU:N�U:=3CQ¼�BD7JX3CVU�NLu +��:�:µ U � ^�/1032�7�bJ2!6;U:BDB32!©k2LR�9
7:?%9H032LN82�9;2!6HKQN$<>N�9;7�7�b:2L6H4w7�e�2!619;032�=G7J=3RL7:=*b:2�q[<D9H<>2!N$7:?%9;0G2�7J6H<DEJ<>=3U:BV=37J=3R!7J=YbJ2	qP9;2!6HKQN$IY]PU�C3C3<>=GE
9;0G2)b�U:BDX32a7�? ¬ ·s9;7�9;032)2L<DEJ2L=Yb�U:BDX32LN�7:?�9H032a�a2LN8NH<>U:=x7:?%ò�^*/1032aRL7J=Yb:2�qxB>7�e�2!6zIw7JX3=GC3<>=3Ep?AX3=3R�9;<D7J=3NLu
ø�uJ4w7JNHN82LNHN82LN�U�=
XGK�Ik2!6�7:?w<>KQ4k7J6�9TU:=Y9�436H7J4w2L6�9;<D2LN�e�03<DRT0WEJX3U:6;U:=Y9H2L21EJBD7JIVU:B[RL7J=YbJ2!6HEJ2!=3RL2��
ªnU�6;U:=VU�N
U:=3CF¼�BD7JX3CVU:N!u +��:�:µ I �	þ
�(< � ¿�<DN�U�b:U�B><>C5XG=3C32L682LN�9;<>KWU�9H7J617:?C� ³
�(<D< � ¿�KWU�9HRT032LN��fU�9)U:BDB�RL7:6H=32!6)4w7J<D=*9HN17:?�9H032pIk7�qiR!7J=3N�9;6;U�<>=Y9;N ³

�A<><D< � ¿�<DN1RL7J=Yb:2�qF<>=P9H032pRLX3686H2L=Y9aIk7�qiR!7J=3N�9;6;U�<>=Y9;N ³
�(<mb � 9H032�KWU}q[<>K�X3K N82L4VU:6HU�9;<D7J=sIw2!9�ez2L2!=�¿ÐU:=3C��½<DN�Iw7JX3=3C32!CdU:=3C.43687J4k7:689;<D7J=VU:B%9H7i·�U:=3Cs9H7

N8o
X3U:6H2Z7:?�9;0G2gC3<~U:E:7J=VU:B�7:?�9;032gR!X36H682L=Y9�Ik7�q.R!7J=3N�9;6;U�<>=Y9;N!^S/103<DNr436H7J4w2L6�9�].2L=GNHX3682LNp9;0VU�9rU:=
»�ÙP?A2LU:NH<DI3<>BD<D9�]hU:=GC�»�ÚpRL7J=Yb:2L6HE:2L=3R!2i9H7JB>2!6;U:=GRL2LNOR�U:=�Iw2x682�U:RT0G2LC�?A7J6�UylV=3<D9H2xN8<>°L2W4VU:6�9;<D9H<>7J=
2!B>2LKQ2L=Y9 ³

��b � 9H032iX3=3C32!6H2LN�9;<DKxU�9H7J6HNª¿ R!7J=3N�9;6HXGR!9;2!C�7�bJ2!6WN8X34k2!6HN82!9;NW7:?)9;032yRLX3686H2!=*9WNH2�9WU:6H2yU:Bme$U�]
NWBD2LN8N
9H<>EJ0Y9�9H0VU:=.9;032gXG=3C32L682LN�9;<>KWU�9H7J6�RL7:=3N89H6HX3R�9;2LC{7�bJ2L6r9H032gRLX3686H2!=*9�Iw7�q.RL7:=3N89H6;U:<D=*9HNr?A7J6�2!b:2L6�]
4w7J<>=Y91e�<m9;03<D=P9;032pRLXG6H6H2!=Y9�Iw7�qiRL7J=GN89;6HU:<>=Y9HNL^

��=3RL2PN87JB>X[9;<>7:=3N�?A7:6�9H032PX3434w2L6SU:=3C`BD7�e�2!6SIw7JX3=3C3<D=3En4G6H7JI3BD2LKQNS0VU�b:2PIk2!2L=�2!N89TU�I3B><DNH032!Cvu�9;0G2
=32	q[9�N�9;2L4h<DN�9;7iKQ7[C3<m?�]i9;032!NH2Z436H7:I3B>2!KWN)?A7J6�9;032g=G2�q
9p<D9H2L6;U}9;<>7:=v^p/103<>Nr<DNrU:RLR!7JKQ43B><DNH032!C.I*]nNHX3R	\
RL2!NHN8<DbJ2!BD]n4VU:689H<D9H<>7J=3<D=3Eg9;032S<>=3<m9;<~U�BvC37JKWU:<>=F<>=Y9;7xNHKWU:B>BD2L6�NHX3IwC37JKWU:<D=3NL^a/1032�C32�?(U:X3BD9�4VU:6�9;<D9H<>7J=G<>=3E

+�¸



N89H6;U�9H2LE:]�X3NH2!CW<D=�9;032)U:BDEJ7J6H<m9;03K¶<D=*b:7JBDb:2LN�N8X3RLR!2LNHN8<Db:2�NHXGIkC3<mb
<>NH<D7J=g7:?w9;032�7J68<>EJ<D=VU:B*0Y]
4k2!6¢¡
682LR!9;U:=3EJBD2
IY]g0VU:Bmb
<>=3Er7J=g9H0321KW<DC34w7J<>=Y9�7�?k9H0321B>7J=GEJ2LN�9�NH<>CG2��(I3<DNH2LR�9;<D7J= � ^� �=W7:6HC32!6�9;7p2L=3N8X36H2)=37J=*¡
C32LR!6H2LU:NH<D=3E
B>7�ez2L6gIw7JX3=3CGNLuz9H03250Y]
4k2!6¢¡
682LR!9;U:=3EJBD259;7hIk2iI3<DNH2!R!9;2!C�<DNgRT037JN82L=jI*]cN82LBD2LR!9H<>=3Es9H032i6H2!EJ<>7J=`e�0G<>RT0
RL7:=*9;U:<>=GN�9;0325<D=GlVK�X3KM7:?�9;0G25KW<D=3<>KWUF7:?)BD7�ez2L6gIw7JX3=GC3NL^{_Ò=37J=
¡
<D=3RL682�U:N8<>=3E.N82Lo*X32!=3RL2i?A7J6�9;0G2
X3434w2L6�Iw7JX3=3CW<>N�?A7JXG=3CWIY]ZN87JBDb
<>=GEp9H032�=37J=3R!7J=YbJ2	qP43687JI3BD2LKyuYò1u
BD7[RLU:B>Bm]OU:=3CQNH2LBD2LR�9;<>=GEO<m9�9;7pIk2�9;0G2
KQ<>=3<DK�X3K½7�b:2L6�U�B>Bv9;0G2S43682!b
<>7JXGNHBD]i682LR!7J6HC32!CsX3434w2L6aIk7:X3=3C3N!^���IYb
<>7JXGNHBD]:u�<D?�9H032ON8<>=3E:B>2pKW<D=3<>KSX3K
7:?�ò�?A7J6)U:=Y]F0Y]
4w2L6¢¡*6H2LR�9TU:=GEJB>2�<>N�EJ682�U�9H2L6�9;0VU:=y9;032�RLXG6H6H2!=Y9�X3434w2L6)Iw7JX3=3CvuV9H03<>N�0Y]
4k2!6¢¡
682LR!9;U:=3EJBD2
R�U�=yIw2rC3<DNHR�U�6HC32!CyIw2LRLU:X3N82p9H032pEJB>7:IVU:BwKW<D=3<>K�XGK RLU:=3=37�9�Ik2�e�<m9;03<D=P9;03<DN1NHX3IwC37JKWU:<D=h�A?(U�9H037JKQ<>=3E
N89H2L4 � ^

/1032�R!7JKQ43XG9TU}9;<>7:=VU:BJ682Lo*X3<>682LKQ2L=Y9�7:?G9H032z·��$�{U:B>EJ7:6H<D9H03KÏC32L4w2L=3CGN�7J=p9;032�=*X3K�Iw2L6�7:?Gb�U:68<~U:IGB>2LN
�(E:B>7JIVU�B � 7J=je�03<>RT0�I36;U:=GRT03<>=3Ed7
RLRLXG6HNL^�/1032!6H2�?A7J6H2�u$9;032!NH2nE:B>7JIVU�B�b�U:6H<>U:I3B>2!NZ=32L2!C�9;7dIk2yRT037JN82L=
R�U�6H2!?AXGB>BD]:^`��IYb
<>7JXGNHBD]:u�<>=cU.o*XVU:BD<D9TU}9;<Db:2xN82L=3N82:u�9;0325I36HU:=3RT03<D=3E.b�U:6H<>U:I3B>2!NSN8037JX3BDCjR!7J6H682LN84k7J=GCc9H7
9;0G7JNH2�b�U:68<~U:IGB>2LN�e�03<>RT0gN8X3I3N�9TU:=Y9;<>U:B>Bm]p<>=G�3X32L=3R!2$9;032�=37J=3R!7J=YbJ2�q[<m9�]g7:?V9;0G2$NHX36�?(U:RL2$U:=3C�9;0G2$B>7
R�U�9H<>7J=
7:?�9H032�EJB>7JI3U:B%KW<D=3<>KSX3KF^�­�<D9H0F9H03<>N)<>=yKW<D=3Cvu�4368<>=3R!<>43BD2LN�0VU�bJ2�Iw2L2!=nC32�bJ2!B>7J4w2LCs9H7x032!B>4n<DC32L=Y9H<D?�]
9;0G2�<DKW4w7J6�9TU:=Y9$b�U:68<~U:I3BD2LNp�A_�C}�8<DKxU�=52!9aU:B
^mu +��J�Y² R�u'UGu +��J�J�Y� ^

 �=¯9;2L68KWNx7:?r9;032.4G6H7:9H2L<>=�?A7JB>C3<D=3E@4G6H7JI3BD2LKyu1<D9x<>NPEJ2!=32L6HU:B>Bm]�U:RLR!2L4G9H2LC�9;0VU�9W9;032.I3U:RT�:¡
Ik7:=32
C3<D032LC36HU:B�U�=3EJB>2!NZ�
à{U:=3Chå � U:6H2S9H032gKQ7JN89r<D=G�VX32!=Y9;<~U�B�b�U:6H<>U:I3BD2LNL^r/10G2L6H2�?A7J6H2�u¦<>=sB>U:6HEJ2!6�43687JI3B>2!KWN
<>=Yb:7JBDb
<>=GEx7JBD<>EJ7J4w2L4[9;<>CG2LNLu39H032SE:B>7JIVU�B¦b�U:68<~U:IGB>2pNH2�9�<>=GRLB>XGC32LNa7J=3BD]59H032gàdU:=3Cså¯b�U:68<~U:I3BD2LN!^) �=F9;03<DN
?A7J68K�X3B~U}9;<>7:=vuk9H032ZC3<>032!C36;U�B�U:=3EJBD2LN�U:N8NH7
RL<~U}9;2LC.e�<m9;0.9;032Z4w2L4G9H<>C32ZIw7J=3C���ç � U�=3Cd9H032ZNH<DC32ZRT0VU:<>=GN
�(é � U:682�9;6H2LU�9;2!CnU�N)BD7[RLU:Bkb�U:68<~U:IGB>2LN!^

û1Á�À ÛÐë¢í�ÅzÄ�È�ÆJÜ3µ È·ÝßÞÐÇ¦Í®Ý%Ä�È�ÌaÆVÈ¢Å�É
/1032�CG2!9;2!6HKQ<>=VU}9;<>7:=x7:?%9H032�EJBD7JIVU:B�KQ<>=3<DK�X3Kó2!=32L68E:]PR!7J=G?A7J68KxU�9H<>7J=�u[U�=3CP9;0*X3N�9H032�=VU}9;<Db:2�RL7:=G?A7J6�\
KWU�9;<D7J=vu�?A7J6�U5EJ<mbJ2L={4k2!4G9;<DC32gX3N8<>=3EF·��$�¶6H2!o*X3<>682LNp9;032Z<>=Y9H2L68?(U�RL<>=GEy7�?�N82!bJ2!6;U:B�43687JEJ6;U�KWN þ ·��$��u
�k_)«­%ñ�
�[RT0G2L6;U�EYUGu +��J�J�Y� uv±����3�rø �
÷r<>B>B%2�9pU:B¤^Du +��JõJ�J� U:=3Cs9H032g4w7:9;2!=*9H<~U:B�U:=3C.N87JBDb�U�9H<>7J=F2L=32!6HE:]
KQ7[C3XGB>2LN!^��k_)«­%gu:U�4w2L4G9H<>C32�EJ2!=32L6HU�9;<D7J=O4G6H7JEJ6HU:Kyu}<DN¦R�U:BDB>2LCp7J=GRL2�C3<>682LR!9HBD]rIY]O·����d<D=�7:6HC32!6�9H7a<D=3<m\
9;<>U:B><D°L2�9;032)RLX3686H2!=*9z43687JI3B>2!KF^� �=xN8X3I3N82Lo*X32L=Y9�N89;2!43N$�w_)«­% <>N�RLU:B>BD2LC�9;0G6H7JX3E:0x±a�z�G�pø`�
÷r<>B>B[2!9zU:B¤^Du
+��Jõ:�Y� uYUrBD7[RLU:B[=G7J=3B><D=32�U�6�7J4G9H<>KQ<>°�U}9;<>7:=ON87JBDb:2L6�X3N82LCZ9;7rNH7:BDbJ2�Iw7:9;0�9H0321X3434w2L6�U:=GCQBD7�e�2!6�Ik7JXG=3C3<>=GE
43687JI3B>2!KWN!^p�k_)«­%f<>=Y9;2!6H=VU�B>BD]59H6;U:=GN8?A7J68KWN�9H75U:=3Cs?A687JKñ«$U:689H2LNH<>U:=hU:=3C.<D=Y9;2L68=VU:B�RL7
7J6HCG<>=VU�9H2SN�][N¢\
9;2!KWN!uwU:=3Cn4G6H7�b
<>C32!Na4w7:9;2!=Y9;<~U�B%2L=32!6HE:]FU:=3CFEJ6;U�C3<>2!=*9)R!7J=Y9;6H<DI3XG9H<>7J=3N1?A7J619H032�ò�«$ò����zù�ºx4k7�9;2L=Y9H<~U:B
KQ7[C32!B�U�9�2�bJ2L6�]nN�9;2!4.7:?�9;032OB>7
R�U:B%KQ<>=G<>KQ<>°�U}9;<>7:=3NL^�­�032L=.R!7J=3NH<DC32L68<>=3EWNHX36�?(U:RL2T¡[U:R!RL2LN8NH<DI3B>2�N87JBDb�U}\
9;<D7J=vuYN8X368?(U:R!2	¡[U�6H2�U�NLu[U:=3CW9H0*X3N�9H032{`Jôa¼.NH7:BDb�U�9;<D7J=Z2L=32!6HE:]:uGU�6H2�R�U:BDRLX3B>U�9;2!CWXGNH<>=GESªn�Gò�ò��ó�¤��2!6H687:9

+��



2!9�U�B
^mu +��J�J¬J� ^�/103<>NpKQ7[CGX3B>2O<>N�RLU:B>BD2LCs?A6H7:Kú·�����uk9H036H7JXGEJ0d�k_)«­%gu%7J=3R!2WUPBD7[RLU:B�KQ<>=G<>K�X3K 0VU�N
Iw2L2L=g?A7JXG=3Cv^�/10G2�U:RLR!2LNHN8<>I3BD2$bJ7JBDX3KQ2�NH0G2LB>B[KW7
C32!B[?A7J6�NH7JBmb:U}9;<>7:=vuJô)ô) �÷��P�A_�X3EJN843X368EJ2L6�U:=GCQ�[RT032L6¢\
U:EYU[u +��J�J�J� u3e�03<DRT0F0VU�NaIw2L2!=n<>=Y9H2L68?(U�RL2LCie�<D9H0n�w_)«­%guw<DN�U:B>N87ZR�U:BDB>2LC5?A687JKÒ·�����9H036H7JXGEJ0n�w_)«­%g^
 �=@9H03<>NOR�U:N82xNH7:BDb�U�9;<D7J=d2L=32!6HE:]@U:=3C`E:6;U:C3<D2L=Y9ORL7J=Y9;68<>I3X[9;<>7:=3NSU�6H2x4G6H7�b
<>C32!C�U�9�2�bJ2!68]`N�9;2!4`7:?19;0G2
B>7
R�U�B%KW<D=3<>KQ<>°LU�9;<D7J=3NL^�¼�<D=VU:BDBD]Ju3U:=sU:CGC3<D9H<>7J=VU�B%KW7
C3X3BD2:u�Ù��$«|�¤Ùa4G4k2!6���7JXG=3C.«�032!RT� � uv<DNaX3N82LCn9H7
bJ2!6H<m?�]Q9H032)o
X3U:B><m9�]g7:?v9H032�X34G4k2!6zIw7JX3=3CxNH7JBDXG9;<D7J=3NL^�/1032�7�b:2L6;U�B>B�<>=Y9;2!68?(U:R!2a<DNzN8037�e�=PNHRT0G2LKWU�9;<DR�U:BDBD]
<>=y¼�<DEJX3682 ¬ ^

/1032�IVU:NH<DRrN89H2L43N)7:?�9;032�U:BDEJ7J6H<m9;03K U:682pU:N1?A7JB>BD7�e�N þ
à -®á /1032�<>=G<D9;<>U:B:Iw2LN�9�XG434k2!6�Iw7JX3=GCS<>N¦N82!9�9;7�U�=SU:68I3<D9H6;U:68<>Bm]�B>U:6HEJ2�b�U:BDX32a�(2�^�E3^muYæãâ � ^�/1032�7J68<>EJ<D=VU:B

C37:KxU:<D=5<>N14VU�689;<m9;<D7J=32LCd�A2:^¨E3^muVI3<>N82LR!9H<>7J= � U:B>7J=GEg7J=32p7:?�9;032pEJBD7JIVU:Bwb:U�6H<~U�I3B>2!NL^
à (Tá _�RL7J=Yb:2�q�?AXG=3R!9H<>7J=×�¤ø � <DNWR!7J=3N�9;6HXGR!9;2!C¯<>=�2�U:RT0�0Y]
4w2L6¢¡*6H2LR�9TU:=GEJB>2nU:=3C�KQ<>=3<DKW<D°L2!C�X3NH<D=3E

±a�z�G�pø�u�e�<m9;0.RLU:B>BDNg�A9H036H7:X3EJ0h�k_)«­% � 9;75Iw7:9H0hòz«$ò�����ù:ºyU:=3C.7J=32g7�?�9H032�9�ez7yN87JBDb�U�9H<>7J=
KQ7[CGX3B>2!NL^Z¼V7J6�9;0G2xU:R!RL2!NHNH<DI3B>2gb:7JB>X3KQ2gNH0G2LB>B�KQ7
C32LB¤u%Ik7:9H0dòz«$ò�����ù:ºsU:=GC@ô)ô) �÷��s2L=32!6HE:]
U:=GC{EJ6HU:C3<D2L=Y9�RL7J=Y9;68<>I3X[9;<>7:=3NpU:6H2Z43687�b[<DC32LC@U�9�2!b:2L68]dN�9;2L4{7:?�9;032QB>7
R�U:B�KW<D=3<>KQ<>°LU�9;<D7J=3NL^O �=
9H032xRLU:NH2W7:?$N8X368?(U:R!2	¡[U�RLRL2!NHN8<>I3BD2PNH7JBmb�U�9;<D7J=vu%9;032Pªs�Gò�ò��®0Y][CG6;U�9H<>7J={2L=32!6HE:]d<>NOU:C3CG2LC@7:=3BD]
U�9�9;032�R!7J6H682LN84k7J=GC3<>=3E5KQ<>=G<>KWUG^� �?zUxN87JB>XG9H<>7J=n<>N�E:6H2�U}9;2L6a9;0VU:=.9H032�Iw2LN89pXG434k2!6�Iw7JX3=3C.9;0G2
2!=*9H<>682�N8X3I3682LEJ<D7J=iR�U:=yIk2r?(U�9H037JKQ2LCvuG7:9;032!68e�<DNH2r9;032pN87JB>XG9H<>7J=5<DN1N89H7J6H2!Cv^

à +Tá /1032nB>7
R�U:B�KQ<>=3<DKxU.NH7:B>XG9H<>7J=3NZ?A7J6xø¥U�6H2nXGNH2LCÏU:NW<>=3<m9;<>U:B1N89;U:689H<>=3E{4k7J<D=Y9;NW?A7:6xB>7
R�U�B)KQ<>=G<m\
KQ<>°LU�9;<D7J=3N�7:?a9;032yX3434w2L6QIw7JX3=3C3<D=3Eh?AX3=3R!9H<>7J= �¤ò � <>=j2�U:RT0�0Y][4w2L6�¡
6H2!R!9;U:=3EJBD2:^�_aEYU:<>=�uz9;0G2
U:4G436H7J4G6H<~U}9;2nRLU:B>BDNPU:682sKWU:C32n9H7c�k_)«­%¹U�=3C�9;032.4w7:9H2L=Y9;<>U:B�U:=GC¯NH7JBmb:U}9;<>7:=�2L=G2L6HE�]¯KW7
C[\
X3BD2LN!^d �=cN87JBDb
<>=GEn9;0325XG434k2!6�Iw7JX3=3C3<D=3E.43687JI3B>2!KWN!u�U:B>B�b�U:6H<>U:I3BD2WIw7JX3=3CGNZU:6H2P2	q[4VU:=3C32!Cj9H7ä \ +�õ:Ñ u +�õJÑæå ^�/10G2LNH2ONH7JBDXG9;<D7J=3N)U:682�XG434k2!6aIw7JX3=GC3Na7:=F9;0G2�E:B>7JIVU�BvKW<D=3<>KSX3K½N87JB>XG9H<>7J=5<D=F2LU:RT0
0Y]
4k2!6¢¡
682LR�9TU:=3E:B>2:^

à�ç á /1032rR!X36H682L=Y9�Iw2LN89$X3434w2L6$Iw7JX3=3C5<DN$X34wCVU�9H2LCP9;7SIk2�9H032�KQ<>=3<DK�X3Kó7:?¦9H037JNH2a9;0*X3N$?(U:6zN89;7:6H2LC�^
 �?�Ug=32!e X3434w2L61Iw7JX3=3C{�A?A687JK½N�9;2!4nº � <DN$NH2!B>2!R!9;2!CvuV9;032rXG434k2!6�Ik7JXG=3CiRT032LRT��ukÙ��1«�u3KQ7
C3X3B>2
<DN�R�U:BDB>2!Cv^�Ùa�1«jRT0G2LRT�*N�9H0VU�9�9H032�U:I3N87JB>XG9H2�b�U:B>XG217:?w2�U:RT0ZEJ6HU:C3<>2!=Y9�<>=�9;0G217JI
�82LR�9;<mbJ2$?AX3=3R�9;<D7J=
EJ6HU:C3<D2L=Y9rbJ2!R!9;7:6S<>NrIw2LBD7�e|UiNH4w2LRL<mlV2LCd9;7JBD2L6HU:=3RL2F�A�:R�U�B�ù�KQ7JB�ù}C32LE � ^g �?1UiEJ6;U�C3<>2!=*9�C37
2LNp=37�9
NHU�9;<DN8?�]n9H03<>NrRT0G2LRT�.9;032ZR!7J6H682LNH4w7J=3CG<>=3E5b�U:6H<>U:I3BD2�Ik7:X3=3C3N�U:682Q<D=3RL682LKQ2L=Y9TU�B>BD]F<>=GRL6H2LU:NH2!C@U�=3C
9H032�43687JI3BD2LKf<>N�6H2!NH7JBmbJ2LCPe�<m9;0x9H032�4G6H2!b
<D7JX3N�4w7J<D=*9zX3N82LCiU:N�9H032�<D=3<D9H<~U:BGN89TU�689;<D=3ES4w7J<D=*9L^�/103<DN
43687[R!2LN8N5<>NQ6H2L4w2�U}9;2LC�X3=Y9H<>B�9;032sE:6;U:C3<D2L=Y9PR!7J=3N�9;6;U�<>=Y9;NxU:6H2sNHU�9;<DN8lV2!C¯7J6PU�=�<D9H2L6;U}9;<>7:=�BD<>KQ<D9
<DN�2	q[RL2L2!C32LC�^5Ù��1« U:B>N87y2!KW4GB>7�]
NOU�B>EJ7J68<D9H03KWNa9;7yR�U:BDRLX3B>U�9;2�9H032ZNH2LR!7J=3C`CG2L6H<mb�U�9;<mbJ2gKWU�9;68<mq

+�²



MSEED (JRF)

αΒΒ

Initialization Initialization

NPSOL

UBC

αΒΒ PACK

Lower Bound
min L

Upper Bound
min E

f only

RRIGS f & f’

OR

PACK

f & f’
ECEPP/3

¼�<>EJX3682 ¬[þ  �=Y9;2!68?(U:R!2�?A7J61E:B>7JIVU�B�7J4G9H<>KQ<>°LU�9;<D7J=

+�õ



�(±a7JEJX[9;<aU:=3C�÷r73u +��Jõ º � e�03<DRT0¯<>NxXGNH2LC�9H7@bJ2!6H<m?�]�9H0VU�9x9H032nXG434k2!6PIw7JX3=3C¯N87JB>XG9H<>7J=j<>NxU
BD7[RLU:B�KQ<>=3<DK�X3Kyuk9;03U�9p<>Nr9;0G2W�)2LN8NH<~U�={KWU�9;68<mqs<>Nr4w7JNH<m9;<Db:2gNH2!KW<§¡
C32!l3=3<D9H2:^Z �?�9H032ZKxU�9H6H<èqs<DN
=37�9g4k7:NH<D9H<Db:2PNH2!KW<§¡
C32!l3=3<D9H2P7J6�9;0G25EJ6;U:CG<>2L=Y9gRT0G2LRT�*NPU:682P=37:9ZNHU�9;<DN8lV2!Cvu�9;032iX34G4k2!6gIk7JXG=3C
N87JB>XG9H<>7J=5<DN16H2��82LR!9H2LCv^

à�è á /1032�0*]
4w2L6�¡
6H2!R!9TU�=3EJB>2)e�<D9H0W9;0G2�RLXG6H6H2!=Y91KW<D=3<>KSX3K b�U:B>XG2)?A7J6zø.<>N�NH2!B>2LR�9;2!CiU:=3CP4VU�689;<m9;<D7J=32LC
U:BD7J=3Eg7J=G2�7�?�9H032pEJB>7JI3U:Bkb�U:68<~U:I3BD2LN!^

à�é á  �?%9H032�Iw2LN�91X3434w2L61U�=3CPB>7�ez2L6zIk7JXG=3C3N1U:682ae�<m9;03<D=P»z9H032�43687JEJ6;U�Kóe�<>B>BV9H2L6HKQ<>=3U�9;2�u
7�9;032!68e�<>N82
<m9$e�<>BDBv6H2�9;X368=y9H7x�*9;2L4 ¬ ^

û1Á�û Ã{ÄVÅnê�Î"êrÈ�ë8È�ÆJî�ë�½jÎ�Í[Ç¦ð ÃFÎ�ÄGÆVÈ�ÆVÈ¢ÅzÉrÈ8É�í
 �=@9H032x7J68<>EJ<D=VU:B�4G6H7JI3BD2LKú?A7J68K�X3B>U�9;<D7J=.9;032WC3<>032!C36;U�BzU�=3EJB>2!NOez2L6825U:B>BD7�e�2!Cd9H7nb�U:68]h7�bJ2!6S9;0G2x2L=
\
9;<D6H2 ä â�§ � § å C37JKWU:<D=v^��a7�ez2!b:2L6Lu�U�NZ9H032i<>N8NHX32y7:?aX3=3NH7:BDb�U�9;2!C�7:B><>E:7J4k2!4G9;<DC32xR!7J=G?A7J68KxU}9;<>7:=3NSe�U:N
U:C3CG6H2LN8NH2!CvuV<D9ze$U:N$?A7:X3=3CP9;03U�9�9H032r436H7:I3B>2!K 682Lo*X3<D6H2LCiKQ7J6H2a<>=Y9;2!=3NH<mbJ2�R!7JKQ43XG9TU}9;<>7:=VU:Bw2!©k7J689r�(_�=
\
C3687JX3B~U��
<DN�2�9pU:B
^mu +��J�Y²J� ^�/1032!6H2!?A7:6H2:uvUP6H2LCGX3R!9H<>7J=.7:?�9H032�C37:KxU:<D=nN84VU:RL2�e�U:Nr43687J4w7JNH2!C.IVU:NH2!Ch7J=
C3<D032LC36HU:B�U:=3EJBD2OC3<DN89H6H<>IGXG9;<D7J=3NL^���IYb[<D7JX3N8BD]Juw?A7J6�9;032gU�B>EJ7J68<D9H03K½9;7xIk2ONHX3R!RL2LN8N8?AX3B�9H032LN82�6H2!C3X3R�9;<>7:=3N
K�X3N�9)=37:9�2�q[R!B>X3C32p9;0G2�682LEJ<D7J=57:?�9;032pEJBD7JIVU:B�KW<D=3<>K�XGK R!7J=G?A7J68KxU}9;<>7:=v^

/1032hU:=VU�BD]
NH<DNx7:?Oà¦u�å NH4VU:R!2.7:?�U:KQ<>=37@U:RL<DC3Nxe�U:NxlV68N89i43687J4w7JNH2!C¯I*]t�¤ô)U:KWU:RT0VU:=3CG6;U:=¯U�=3C
�GU:<DNH2!�
03U:6;U:=�u +��J�JõJ� ^�ÙaN8<>=3E)U10VU:68C
¡
NH4G032L682z4w7:9;2!=Y9;<~U�B:KQ7[C32!B
u�43BD7:9;N�7:?3U�B>B>7�e�U:I3BD2�à�u¨åsN84VU:RL2�2�q[03<DI3<D9
NH<DKW<DB~U:6�4VU}9H9;2!6H=3N1?A7J6$U:B>Bk=VU�9;XG6;U:BDBD]Q7[R!RLX3686H<D=3EZU:KQ<>=37SU:RL<DC3NL^��[<DKW<DB~U:6�6H2!NHX3Bm9;N$ez2L682�7:IG9TU:<D=32LCPe�0G2L=
RL7:=3NH<DC32L68<>=3EPBD7�e¶2L=32!6HE:]nU:KQ<>=37xU:RL<DCsRL7J=[?A7J6HKWU�9;<D7J=3N�X3N8<>=3Ex9H032gò�«$ò����zù�º5?A7:6HRL2T¡*lV2!B>Cc��£h´U:N8o
XG2L°
2!9�U:B¤^Du +��:õ º � ^� �=n7J68C32L6�9;7W2�q
9;2!=3Cn9;0G<>NaU:=VU:Bm][N8<>N19;7W4k7:BD]
4k2!4G9;<DC32pRL7J=[?A7J6HKWU�9;<D7J=3N!uwà�u¨å¯43B>7:9HN)ez2L682
U:BDNH7Q7JIG9TU�<>=32!CFX3N8<>=3EQ2�q[4w2L68<>KQ2L=Y9TU:BDBD]x7JIG9TU�<>=32!CFR!7J=G?A7J68KxU�9H<>7J=3U:B�CVU}9TUZ7:?�4w7JBD]
4w2L4G9H<>C32!N��(ø¦U:K�Iw2L689
U:=3CÏ�
RT032L6HU:EYUGu +��JõJ�Y� ^×/1032.682LNHXGBD9;NWe�2!6H2.NH<DKW<DB~U:6�9H7`9;032n7J6H<DEJ<>=VU�B�ôaU:KWU:RT0VU�=3C36;U�=�43B>7�9;NLu�I3X[9
9;0G2F43BD7:9;NWU:BDNH7d<>C32!=*9H<DlV2!C�682LC3XGRL2LC¯N8X3IwC37JKWU:<>=3Nge�03<DRT0�<D=j9HX36H=�<>C32!=*9H<DlV2!C�N84k2!RL<Dl3Rn4VU�989;2!6H=3NQ7:?
4w7JBD]
4w2L4G9H<>C32rR!7J=GlVEJXG6;U�9H<>7J=3N!^

_ N8<>KQ<>B~U�6�U:4343687YU:RT0xe�U:Nz?A7:B>B>7�ez2LCQe�032L=5C32�lV=3<D=3E�6H2!C3X3R!2LC5NHXGIkC37:KxU:<D=3N�?A7J6�9H032�<D=3<D9H<~U:BD<>°LU�9;<D7J=
7:?a9;032F·��$� U:BDEJ7J6H<m9;03K �(_a=3C3687JX3B~U��
<DNg2!9xU:B
^mu +��:�Y²J� ^��[4w2LR!<DlVRLU:B>Bm]JuzU:=�U�=VU:BD]
N8<>Ng7:? �Jõ 4G6H7:9H2L<>=GN
?A6H7:K½9;032S��6H7
7J�*0VU�bJ2!=fì)¡*6;U�]iCVU�9;UQIVU�=3�5436H7�b
<>CG2LCnCG<>032!C36;U:B�U:=GEJB>2pC3<DN89;68<>I3X[9;<>7:=3N1<>=i9;032p?A7J68K®7:?
03<DN89;7:EJ6;U:KQN�?A687JK¹â�§�9H79§j?A7:6r2�U:RT0{C3<>032!C36;U�B�U:=3EJBD2�7:?z2�U:RT0{7:?�9;032Z=VU}9;X36HU:B>Bm]n7
RLR!X36H68<>=3EyU:KQ<>=37
U:R!<>C3N!^��$U:N82LC�7:=S9;032!NH2$7:=32	¡
CG<>KQ2L=3N8<>7J=VU�BYC3<>N�9;6H<DI3XG9H<>7J=3N!u:U)=*X3K�Iw2L6�7�?�6H2LCGX3RL2!CgK�X3BD9H<è¡
CG<>KQ2L=3N8<>7J=VU�B
C37JKWU:<D=3N�ez2L6H2�<>CG2L=Y9;<mlV2LCv^

+��



/�U:I3B>2�º þ ��7JX3=GC3Na7:=nC3<D032LC36HU:B¦U:=3E:B>2LN!^ +Jþ /1032gànb�U:BDX32r?A7J619;032�C37�e�=s43X3RT��2L68<>=3EP7�?�43687JB><D=32�9;0VU}9
ò�«$ò�����ù:ºQX3NH2!Na<DN�\ �Jõ ^ õ

b	;>= à å ç é Þ é w é
� é�í
_�B~U \ +�õJÑ uÕ\ ¸�Ñ \ ²:¸ u \ ¬J¸ +��JÑ u ¬:Ñ:Ñ \ +�õJÑ u +�õJÑ

\ +�õJÑ uÕ\ ¸�Ñ ¸�Ñ u +�²J¸ +��JÑ u ¬:Ñ:Ñ \ +�õJÑ u +�õJÑ
÷pBm] \ +�õJÑ uÕ\¢º Ñ \ +�õ:Ñ u Ñ +��:Ñ u ¬�ÑJÑ

º Ñ u +�õJÑ Ñ u +�õJÑ
ø¦2!X \ +�õJÑ uÕ\ ¸�Ñ \ ²J¸ u ¸:Ñ +��:Ñ u ¬�ÑJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ

¸�Ñ u +�²J¸
/�]
6 \ +�õJÑ u Ñ \ ²J¸ u ¸:Ñ +��:Ñ u ¬�ÑJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ \ +�õ:Ñ u +�õJÑ

¸�Ñ u +�²J¸
ªF2!9 \ +�õJÑ uÕ\ ¸�Ñ \ ²J¸ u ¸:Ñ +��:Ñ u ¬�ÑJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ

¸�Ñ u +�²J¸
��0G2 \ +�õJÑ uÕ\ ¸�Ñ \ ²J¸ u ¸:Ñ +��:Ñ u ¬�ÑJÑ \ +�õ:Ñ u +�õJÑ \ +�õJÑ u +�õJÑ

¸�Ñ u +�²J¸
��687 \ �Jõ ^ õ Þ \ ²:¸ u Ñ +��JÑ u ¬:Ñ:Ñ

+�¸:Ñ u ¬:ÑJÑ +��JÑ u ¬:Ñ:Ñ

¬:Ñ



�$U:N82LC¯7J=j9;03<DNW43687[R!2LC3XG6H2:u�UdNH2�9P7:?r682LC3XGRL2LC¯CG7JKxU�<>=3NZR�U�=�Ik2yC32�lV=32LC�?A7:6W2�bJ2L6�]�CG<>032!C36;U:B
U:=3E:B>2p7:?�2�bJ2L6�]n682LN8<>C3X32O<>=y9;032�7JB><DEJ7J4w2L4G9H<>C32rN82Lo*X32!=3RL2�^�/1032S7:6H<>E:<>=VU:B�7J4G9;<DKW<D°�U�9H<>7J=54G6H7JI3BD2LKÒRLU:=
Iw2�682!?A7J68K�X3B>U�9;2!CiU:N þ

KQ<>= �x�
à Ü � å Ü � ç Ü � é �Ü � ê W� � ê £� � � õJ�

N8X3I
�82LR�9a9H7 à Ü î ïzÜ Ç � árÇãU +<�����g�g� ß Ü Ç � áRU +���������� ß��>�j�
å Ü î ð�Ü Ì � á'ÌñU +<���g����� ß Ü Ì � áRU +���������� ß��>�j�
ç Ü î ò�Ü Î � á'ÎØU +<���g����� ß Ü Î � áRU +<�����g��� ß_�©�j�
é �Ü î ó �

Ü Ò � á'Ò�U +<���g���g� ß �Ü Ò � áRU +<�g������� ß��>�T� � �ªU +<�����g����� Ü
ê W� î ô � Ôõ �   WÕ U +<���g����� ß �Õ W �  &U +<�����g���g¡ W
ê £� î ô � Öõ �   £Õ U +<���g���g� ß �Õ £ �  aU +����������g¡ £

�a2!6H2 ïzÜ Ç � ð�Ü Ì � ò�Ü Î � ó �
Ü Ò C32!l3=32W9H032Z6H2LCGX3RL2!C`NHX3IwC37JKWU:<D=3Np7:?$2LU:RT0@C3<D032LCG6;U:B�U:=GEJB>2�?A7J6p682LNH<DC3X32Q<
^

/1032z=
XGK�Ik2!6�7�?3NHXGIkC37:KxU:<D=3N�U:6H2�<D=3C3<>RLU�9;2!COIY] ß Ü Ç � ß Ü Ì � ß Ü Î � ß �Ü Ò ^�/1032zU:BDB>7�e$U�I3B>2�C3<D032LCG6;U:B*U:=GEJB>2!N
?A7J612LU:RT0n682LNH<DC3X32pK�X3N�9�Ik2!B>7J=GEZ9H7Z7J=32p7:?�9;032r?A7JBDB>7�e�<>=3ESC37JKWU:<>=3N þ

�ã�¢Ü U ïzÜÆö&÷�ð�ÜÆøù÷uò�Üûúù÷fó �
ÜÆü � �J�

 YáºU +<�����g�g� ß Ü
ß Ü U ý ïzÜ Ç¯ýÍý ð�Ü Ì�ýÍý ò�Ü ÎRý,ý ó �

Ü Ò ý
ÙaN8<>=3EZ9;032!NH2pC32�lV=3<D9H<>7J=GNLuG9H032r9;7:9;U:B%=*X3K�Iw2L617:?�<>=3<m9;<~U�BwCG7JKxU�<>=3N1<DN1EJ<Db:2L=yI*] þ

ß U � W¯ÃGÄ�Åþ
ÜZYkÞ ß Ü � ý ô � Ôõ ýÍý ô � Öõ ý � +�ÑY�

/1032!NH2dC37JKWU:<>=3NxRL7J686H2LN84k7:=3CÐ9H7c9H032d«$U:6�9;2LN8<~U:=Ï43687[C3XGR!9;Ni7:?SU:BDBa9;0G2dN8X3I
¡
CG7JKxU�<>=3N �ã��Ü �  *á¥U
+<���g���g� ß Ü ^)/1032S682LC3XGRL2LC.CG7JKxU�<>=3N�?A7J6�9;032O6H2LN8<>C3XG2LN�<D=F9;0G2SN89HX3C3<D2LCs7JBD<>EJ7:4k2!4G9;<DC32LN!uw=3U:KW2!BD]iKQ2!9¢¡
2L=G�:2L4G0VU:B><D=vu�B>2!X
¡
2L=G�:2L4G0VU:B><D=vu�_�RT¡
_�B>Uæí8¡[��6H7�¡[±���ªF2:uzU:=3CcC32!R�U:EJBm]
RL<>=G25U:6H25CG2!lV=32!C�<D=�/�U:IGB>25ºG^
¼V7J6�2�qGU:KQ43B>2�uV9;032�4VU:6�9;<D9H<>7J=G<>=3E�?A7J6�KQ2!9¢¡
2L=3��2L4303U:B><D=F682LNHXGBD9;N)<>= +�¬:õ NHXGIkC37:KxU:<D=3NL^$ò�U�RT0n7:?�9H032LN82
C37JKWU:<D=3N$<>N1<D=3RLBDX3C32!CF<D=P9;032�·����Ï<DKW43BD2LKQ2L=Y9TU}9;<>7:=v^

/103<>NOU:434G6H7YU:RT0dKWU:<>=Y9TU�<>=3N�9H032QEJXVU:6HU:=Y9;2L2Z7:?�EJB>7:IVU:B�7J4[9;<>KWU:BD<D9�]y7�bJ2L6p9;0G2WR!7J=3NH<DC32L682LC{NH2�U�6HRT0
NH43U:RL2r7:?%9H032�682LC3XGRL2LCiC37:KxU:<D=3NLu[U:=3C5<DN�C32�9;2!6HKQ<>=3<DN89;<DRa<D=W9H037JNH2�NHX3IwC37JKWU:<>=GNz9;03U�9$4w7JNHN82LN8N)R!7J=YbJ2	q
X3=3CG2L6H2!N89H<>KWU�9;7J68NL^� �=�U:CGC3<D9H<>7J=vu�U�B>B:b�U:68<~U:I3BD2�Ik7:X3=3C3N�U:6H2�2	qG43U:=3C32!CS9;7�9;032 ä \ +�õ:Ñ u +�õJÑæå e�032!=SN87JBDb
<>=GE

¬[+



9;0G2aX34G4k2!6zIw7JX3=3CG<>=3E�436H7:I3B>2!KF^�_�BD9H037JX3E:0Q9H032a<D=3<D9H<~U:B[4k7:<>=Y9�7:?%U�=xX3434w2L6�Iw7JX3=3C3<D=3E�KW<D=3<>KQ<>°LU�9;<D7J=
<>N)6H2!N89H6H<>R�9;2!CF9;7Q9;032ONH2LU:6HRT0.N84VU:RL2O7:?�9H032OR!7J6H682LN84k7J=GC3<>=3EWB>7�ez2L6�Iw7JX3=GC3<>=3EQ43687JI3B>2!KFuV9H032ON87JB>X[9;<>7:=
KWU�]xB><D2�7JXG9HNH<>CG2p9H032p7J6H<DEJ<>=3U:BkN8X3IwC37JKWU:<>=v^

ÿ ����" �.-��������%��
��;� �?��-����%��&

/1032.43687J4w7JNH2!C�U:4343687YU:RT0¯e$U�NPlV6HN�9P9;2!N89;2!C�7J=�9;032nNH2!9i7�? ¬:Ñ X3=3RT0VU�6HEJ2!Cvua=3U�9;X36HU:B>Bm]j7[R!RLX3686H<>=GE
6H2!NH<DC3X32LN!^S_ó=*X3KSIk2!6r7:?�7JB><DEJ7J4w2L4G9H<>C32!NLuk<>=3R!B>X3C3<D=3Ex_aR	¡
_aB~Uæí�¡[��6H7}¡[±a��ªF2�u%KW2�9�¡
2!=3�:2!430VU:BD<>=vu�B>2LX*¡
2L=G�:2L4G0VU:B><D=vukU:=3CnCG2LR�U�EJBD]
RL<D=32:uVez2L682S9;032!=F9H2LN89H2LCsXGNH<>=GEW9;0G2S4VU:6�9;<m9;<>7:=3<>=3EgN8RT032LKQ2S7�?��[2!R!9;<D7J=sº[^'ºG^
 �=i9;032!NH2�R�U:N82LNLuV9H032p2!©k2LR!9HNa7�?�Iw7:9;0i0Y]
C36;U}9;<>7:=FKQ7[CG2LB>N$U:6H2p6H2!4k7:689;2!Cv^

� Á8Â �WÇ¦Ä¯µ È8É�Î�ë�ë¢î�ë�½jë�Å�Ý��zÇ¦ðMÊ¯Ç¦Í3È¢ðã¹�Ç�Í
/1032.N8<>=3EJBD2s6H2!NH<DC3X32.2�qGU:KQ43BD2LNxez2L682dCG2!lV=32!C U�Nx9;2!6HKQ<>=VU:BDBD]cI3BD7[RT��2LC�IY]�X3N8<>=3EcU�RL2!9�]
BQ�(U:KW<D=37 �
U:=3C�KW2�9;0Y]
Bg�(RLU:6HIw7�q
][B � 2!=3C¯EJ6H7:X343NL^ _�B>B)C3<D032LC36HU:BaU:=3EJBD2LNWez2L682n9;682�U�9H2LC�U:NWEJB>7:IVU:B1b�U:6H<>U:I3B>2!NLu
2�q[R!B>X3C3<D=3Ei9;032g9;0G6H2L2WêiU:=3EJBD2LNr7:?z9;032Z2!=3C@EJ687JX343N!^W/10G2W682LB~U}9;<Db:2gRL7J=Yb:2L6HE:2L=3R!2xe$U�NON82!9p9;7 +�Ñ Ý w u
U:=3CP9H032�R!7JKW4GXG9TU�9H<>7J=3U:B�6H2Lo*X3<D6H2!KW2!=*9HN�U:6H2�6H2L4w7J6�9;2LC5<D=PNH2!RL7J=GC3N$?A7J6$Ug�a��\�« +J+�Ñ ^�/1032�6H2!NHX3Bm9;N�?A7:6
ªs�Gò�ò�� U�=3Cnô)ô� �÷O�5U:682�N8X3KQKxU:68<>°!2LC5<>=i/�U:I3BD2LN µ U:=3C ¸ u36H2!NH4w2LR�9;<Db:2LBm]J^

_�RL7:KW4VU�6H<>N87J=S7�?�RL7JKQ43XG9;U�9;<D7J=VU:BY2��WR!<>2!=3R!]S<>=3C3<DR�U�9H2LN�9;0VU�9�9;032�=
XGK�Ik2!6�7:?�682Lo*X3<>682LC�<m9;2!6;U�9H<>7J=3N
U:=3C{7�bJ2L6HU:B>B�R!7JKQ43XG9TU}9;<>7:=VU:B�9H<>KQ2LN�U:6H2ZEJ2!=32L6HU:B>Bm].NH<DKW<DB~U:6)?A7J6pIk7�9;0dKW7
C32LBDNL^x��=32Qez7JX3BDC@2	qG4w2LR�9
9;0G2x7�bJ2!6;U:BDB�R!7JKQ43XG9TU}9;<>7:=VU:B�2�©�7J6�9O?A7:6p9H032Pô)ô� �÷O�hKW7
C32LB�9H7nIw2WE:6H2�U}9;2L6p9;03U:={?A7J6p9;0G2Pªs�[ò�ò��
KQ7[C32!B3Iw2LR�U�X3NH21?AX3=3R�9;<D7J=QU:=3CZEJ6;U�C3<>2!=*9�2�b�U:B>XVU}9;<>7:=3N�U:6821X3NH2!CPU�9�2LU:RT0WN�9;2!4W7:?kB>7
R�U�BGKQ<>=3<DKW<D°�U�9H<>7J=v^
�a7�ez2!b:2L6Lu1Iw2LRLU:X3N82y9H032Fªs�Gò�ò��ñNH7JBmb�U�9;<D7J=`2L=G2L6HE�]c<>NZU:C3CG2LC�7:=3BD]`U�9QB>7
R�U:BzKW<D=3<>KWUGu�9H032yÙ��1«
6H7:XG9;<D=32W<DNp4k2!68?A7J68KW2!C{?A7J6OU:B>B�XG434k2!6SIw7JX3=3C{NH7JBDXG9;<D7J=3Nre�<D9H03<>= +�Ñ �:R�U�B�ù�KQ7JB�7:?$9H032xR!X36H682L=Y9�Iw2LN�9
X3434w2L6�Ik7JXG=3Cv^� �=x9H032rô)ô) �÷��WKQ7[C32!Bw9H032�Ùa�1«�<>Nz4k2!68?A7J68KW2!CP7J=3Bm]Q?A7:6�9H037JNH2�X3434w2L6$Iw7JX3=3CGN�9;0VU}9
U:682�=32!eÏRLU:=3C3<DCVU�9;2!N�?A7J6�9H032�Iw2LN�91X3434w2L6$Iw7JX3=GCv^�/103<>Nz6H2LN8X3BD9HN1<>=5UO<>=3R!6H2�U�NH2�<D=x9;032�U�b:2L6HU:EJ2�«$��Ù
9;<DKW2r682Lo*X3<D6H2LCi?A7J612LU:RT0n<m9;2L6HU�9;<D7J=vu[2LNH4w2LR!<~U:BDBD]W?A7J6$9;032�NHKWU:BDB>2L6�6H2LN8<>C3XG2LNL^�_�N�9;0G2�682LN8<>C3X32!NaIw2LR!7JKQ2
B~U�6HEJ2!6Lu�U:=3C@9H032Q=
XGK�Ik2!6O7�?$9;7:9;U:B�<D9H2L6HU�9;<D7J=3Np<>=3R!6H2LU:NH2�u�9;0G2WR!7JKW4GXG9TU�9H<>7J=3U:B�2!©k7J6�95�A7�b:2L6HU:B>Bz«$��Ù
9;<DKW2!N�U:=3CF«$��Ù�ù�<m9;2!6 � 7:?�9;032r9�ez7WKQ2!9H037[CGNaU�6H2rNH<DKW<DB~U:6!^

¼V7J6�Ur=
XGK�Ik2!6�7:?k6H2LN8<>C3XG2LNLuY9H032aªs�Gò�ò��ÐEJBD7JIVU:B[KW<D=3<>K�XGKtNH7JBDXG9;<D7J=3N�B><DN89H2LCg<>=g/�U:I3BD2 µ 4k7JN8NH2!NHN
ç×U:=3EJBD2LNr<>=.9H032g6;U:=GEJ2Z7:? ä \¢º Ñ u'º Ñæå e�<m9;0.9;032ZR!7J6H682LNH4w7J=3CG<>=3Enà`U:=3Chå¶U:=3E:B>2LNr=G2�U:6�9H032 ä \ +�¸:Ñ u õJÑæå
6H2!EJ<>7:=v^z_aC3C3<m9;<>7:=VU:Bv682LNHXGBD9;N)<>=5e�03<DRT0F9H032pç¯U:=3EJBD2LN1ez2L6H2�RL7:=3N89H6;U:<D=32LCy9;7Z9;032�6;U:=GEJ2p7:? ä +��JÑ u ¬:ÑJÑ å u
U:682x43682LNH2!=Y9;2LCc<D=@/�U:I3B>2 � ^y �=�U:B>B�RLU:NH2!NLu�e�<D9H0@9;0G2x2�q[R!2L4G9H<>7J=�7:?$NH2L68<>=32�u�9;0G<>NSR!7J=3N�9;6;U�<>=Y9�BD2LC{9H7

¬J¬



/�U:I3B>2 µ3þ ÷rB>7:IVU:B%KQ<>=3<DK�X3K½2!=32L68EJ<>2!N�7:?�9;2L68KW<D=VU:BDBD]WI3B>7
RT�:2!Cs4k2!4G9;<DC32LNaX3NH<D=3EW9H032gªn�Gò�ò��óN87JBDb�U}\
9;<D7J=sKQ7[CG2LB
^a/1032ZU:KQ<>=37W2L=3ChEJ687JX34s<DN�NH4w2LR!<DlV2!ChU:Nr±$¡
_�R!2!9�]
Bè¡[U�KW<D=37 ³ 9H032gR�U�6HIw7�q
]
B�2!=3C.EJ6H7:X34
<>NSNH4w2LRL<mlV2LC�U:NQ«$U:68Ik7�q
]
Bè¡G«1�r±a��«$����^{/103259;7:9;U:B�2!=32L68E:]Ju�òÑ¬��®¬�u�<>N�4G6H7�b
<>C32!C�U:BD7J=3Ene�<m9;0�9;0G2
RL7:=*9H6H<DI3XG9;<D7J=3N�?A6H7JK|0Y]
C36HU�9;<D7J=vu
ò"PRQTS�u[=G7J=*Ik7J=GC32LC5<D=*9H2L6HU:R!9H<>7J=3Na�A<>=3R!B>X3C3<D=3Ep0Y][CG6H7JEJ2!=5Ik7:=3C3<>=GE � u
ò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
b	;>=�?'ORD�; � 2ñ6 1 ¬��®¬ 1 P
QTS 1 W	�

1 �j� 1 ¬�� � c�xe;KE ��

�
��687 ¸ ¬:õ ^ µYõ µ*² ^ �Jõ \ µ ^ µYõ \ +�¸ ^�º � Ñ ^�º µ ¬J¬ õ ^ Ñ
÷pBm] � +�¸ ^ �J� +�µ ^ ¬:� ºG^ ÑG+ \ + ^ ¸�µ Ñ ^ ¬ º º ² � ^ +
_aB~U ² ¬:� ^ ²[+ ¬�µ ^ õG+ ¬ ^�º � \ Ñ ^ ¬�µ ¬ ^ ²:õ õY¬ ¬ ºG^ ²
«z]
N ² Ñ ^ ¬:� \ µ ^ ¬J¬ ¬ ^ ¸[+ \ Ñ ^ ¬[+ ¬ ^ +�õ +�ÑY¸ º ¬ ^ �
�)<>N õ \ ¸:Ñ ^ ¬J¬ \ µ*¬ ^ �J� \ � ^ õY² \ Ñ ^ µY� Ñ ^ +�Ñ +�ÑJ� �JÑ ^ Ñ
��0G2 õ \ õ ºG^ µ*² \ õJ� ^ ¸ º Ñ ^ +�¬ \ Ñ ^ õY¬ ºG^ ²:� +�¸J¸ � ºG^ õ
�[2L6 õ \ ¸ ^ ²J¬ \ � ^ �Y¬ ¬ ^ �Jõ \ + ^�º � ¬ ^ �G+ º +�¸ �Jõ ^ µ
/�684 õ \ +�ÑY¸ ^ õJõ \ �Jõ ^ ÑJÑ \ ² ^ �G+ Ñ ^ Ñ º Ñ ^ ÑJÑ +�� º +�µ*¸ ^ ¸
_�N8= � \ ¬:Ñ ^ ²:� \ ¬:Ñ ^ õJ� õ ^ + º \ +�� ^ ¸J¸ õ ^ ¸J¬ µ3+�¬ +�²:Ñ ^ +
_�N84 � \ µ3+ ^ +�µ \¢º + ^ �G+ ¬ ^�º + \ +�¬ ^ �Y¸ + ^ µ3+ º µ*¬ + ºJºG^ õ
/1036 � � ^ ¸:� ¬ ^ õY¬ Ñ ^�º + \ ¬ ^ +�� ¸ ^ ¸:� º õY² +�² ºG^ Ñ
/�][6 � \ +�ÑY¬ ^ µ º \ +�ÑY¸ ^ ¸J¬ + ^ ÑY¬ \ + ^ µ º ºG^ ¸:Ñ µ*¬J¸ ¬J¸�µ ^ ²
£�U�B � µY� ^ ¸�µ º � ^ õ:µ ¬ ^ ¸ º \ Ñ ^ õJ� ¸ ^ Ñ º ¸:ÑY¸ ¬J¬[+ ^ Ñ
÷rB>= +�Ñ \ + ºG^ õJ� \ � ^ ¸J¸ + ^ � º \ +�¬ ^ �J� ºG^ µ*¬ µ º ² ¬ º ² ^ Ñ
÷rB>X +�Ñ \�ºJºG^ ¸J¸ \ +�� ^ �G+ \ ¸ ^ +�õ \ õ ^ � º Ñ ^ +�² µYÑY¬ ¬ º Ñ ^ µ
 �B>2 +�Ñ ¸ ºG^ �G+ ¸:� ^ +�¸ \ ¬ ^ õJÑ \ Ñ ^ ¸J¬ Ñ ^ ²:õ µ*¸:õ ¬J²:� ^ ²
ø%2LX +�Ñ µ*² ^ �Y¬ ¬:� ^ �G+ õ ^�º ² \ Ñ ^ ¸�µ +�Ñ ^ +�õ ¸J¬:� º ÑG+ ^ ¸
ªy2!9 +�Ñ ¬:� ^�ºJº ¬[+ ^�º ¸ ¬ ^ +�Ñ \ + ^ �G+ µ ^ µY� µ*¸J² ¬J¸[+ ^ Ñ
øv]
N +:+ ¬:� ^ �Y¸ ¬J¬ ^ õY¸ Ñ ^ µYÑ \ + ^ µ*¸ µ ^ õY¸ ¸ º µ º ²:� ^ +
_a6HE + º \�º µ ^ õJõ \ µ ^ ¸J² \ � ^ +�¬ \ ¬�µ ^�º � Ñ ^ ¬:Ñ ¸ º ¸ µ*² ºG^ �

¬ º



/�U:I3B>2 ¸
þ ÷pBD7JIVU:B�KW<D=3<>K�XGK�2!=32L68EJ<>2!N�7�?z9H2L6HKQ<>=3U:B>Bm]FIGB>7
RT�:2LCd4w2L4G9H<>C32!N�XGNH<>=GEi9H032Qôaô� �÷��.N87JBDb�U}\
9;<D7J=sKQ7[CG2LB
^a/1032ZU:KQ<>=37W2L=3ChEJ687JX34s<DN�NH4w2LR!<DlV2!ChU:Nr±$¡
_�R!2!9�]
Bè¡[U�KW<D=37 ³ 9H032gR�U�6HIw7�q
]
B�2!=3C.EJ6H7:X34
<>NSNH4w2LRL<mlV2LC�U:NQ«$U:68Ik7�q
]
Bè¡G«1�r±a��«$����^{/103259;7:9;U:B�2!=32L68E:]Ju�òÑ¬��®¬�u�<>N�4G6H7�b
<>C32!C�U:BD7J=3Ene�<m9;0�9;0G2
RL7:=*9H6H<DI3XG9;<D7J=3N�?A6H7JK|0Y]
C36HU�9;<D7J=vu
ò"PRQTS�u[=G7J=*Ik7J=GC32LC5<D=*9H2L6HU:R!9H<>7J=3Na�A<>=3R!B>X3C3<D=3Ep0Y][CG6H7JEJ2!=5Ik7:=3C3<>=GE � u
ò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
bù;©=g?kO
D
; � 2ù6 1 ¬��®¬ 1 PRQTS 1 W��

1 �j� 1 ¬�� � c�x�;>E ��
��
��6H7 ¸ \�º ¬ ^ ²:� \ +�¬ ^ �:� \�ºG^ ² º \ +�� ^ µY² Ñ ^ µYÑ +�� ¬ ^ õ
÷rBD] � \ ¬J¬ ^ µY� \ +�� ^ +Lµ \�ºG^ ²
+ \ ¬ ^ �Y¬ Ñ ^ ÑG+ ² º õ ^ õ
_�B~U ² \ ¬:Ñ ^ õY¬ \ +�¸ ^ ��µ \�ºG^ �J¬ \ + ^ ¬:õ Ñ ^ ÑY¬ +�¬�µ +�� ^ µ
«z]
N ² \ ¬ ºG^ ¸[+ \ +�² ^ �J² \ µ ^ �:� \ + ^ ¬[+ Ñ ^ Ñ º +�µ º ¬�� ^'º
�a<>N õ \�º µ ^ µ*² \ ¬:¸ ^ ¸:² \ � ^ ²�õ \ ¬ ^ ¬[+ Ñ ^ ÑJ� +�õ º ¸�� u �
��032 õ \ ¬�µ ^ ²J¬ \ +�� ^ ¸:¸ \ ² ^ ¬ º \ Ñ ^ �:µ Ñ ^ ÑJÑ ¬�µYõ +�ÑJõ ^ �
�
2L6 õ \ ¬:õ ^�º ¬ \ ¬�Ñ ^ µY² \ ¸ ^ µJÑ \ ¬ ^ µY� Ñ ^ Ñ:µ ¬J¸ º ¸�õ ^ +
/�6H4 õ \�º + ^ µYõ \ ¬
+ ^ �J¬ \ õ ^ �:� \ Ñ ^ ¸:� Ñ ^ ÑY¬ ¬ º � +J+�¬ ^ ¸
_aNH= � \ µY� ^ ÑY² \ ¬�� ^ µY² \ ¸ ^ +�� \ +�² ^ µY² Ñ ^ Ñ º ¬�µ3+ ²�õ ^ ¸
_aNH4 � \�º � ^ �J� \ ¬�Ñ ^ ��µ \ � ^ ¬�� \ +�¬ ^ ²}µ Ñ ^ ÑG+ ¬:�Jõ �J� ^ ¬ º
/1036 � \ ¬:� ^ +�õ \ +�� ^ ¸�� \ ¸ ^ ²}µ \ µ ^ +�� Ñ ^'º µ º ¬�µ +J+�� ^ Ñ
/�]
6 � \�º Ñ ^ +J+ \ ¬
+ ^ �:Ñ \ � ^ �J¸ \ + ^ ¸J² Ñ ^ ÑG+ ¬:�Y² + ºJº[^ �
£�U:B � \ +�õ ^ �Y¬ \ +Lµ ^ ²}µ \�ºG^ +:+ \ + ^ +�� Ñ ^ ÑJ� ¬J²[+ +�ÑJ� ^ �
÷pBD= +�Ñ \ µY� ^ µY� \ ¬:² ^ ²�Ñ \ ¸ ^'º õ \ + ºG^ µJ� Ñ ^ ÑJõ º ² º +�² º[^ +
÷pBDX +�Ñ \�º � ^ +J+ \ ¬�Ñ ^ �J¬ \ ¸ ^ µY¬ \ � ^ õY¸ Ñ ^ ÑJõ ºJº ² + º õ ^ ¸
 �BD2 +�Ñ \ +�² ^ +J+ \ +Lµ ^ ¸:² \ ¬ ^ õ:Ñ \ Ñ ^ ¸J¬ Ñ ^ ²:õ º µ*¸ +��Y¬ ^ Ñ
ø¦2!X +�Ñ \ ¬:Ñ ^ ¬J¬ \ +Lµ ^ ¸ º \ µ ^ +�� \ + ^ õJõ Ñ ^'º ¸ ¸ º Ñ ¬J¬ º[^ ¸
ªF2!9 +�Ñ \ ¬ ºG^ � º \ +�² ^ ÑJ¬ \ µ ^ �J¬ \ ¬ ^ µYÑ Ñ ^ +J+ ¸[+�Ñ ¬[+�Ñ ^'º
øv][N +J+ \ ¬:õ ^ +�¸ \ ¬�Ñ ^ +�² \ ¸ ^ �[+ \ ¬ ^ +�² Ñ ^ +�Ñ ¸J²J¬ º �Y¸ ^ �
_�68E + º \ � ºG^ õ:µ \¢º ¬ ^'º õ \ � ^ ¬
+ \ ¬:¸ ^'º � Ñ ^ +J+ �JÑY¬ ¸�µJµ ^ õ

¬�µ



/�U:I3B>2 �[þ ø%7[RLU:BGKQ<>=G<>K�X3K¶2!=32L68EJ<>2!N�7�?k9H2L6HKQ<>=3U:B>Bm]pI3B>7
RT�:2!CW4w2L4G9H<>C32!N�X3NH<D=3Er9;032aªs�Gò�ò��ÐN87JBDb�U�9H<>7J=
KQ7[C32!Bwe�<m9;0PR!7J=3N�9;6;U�<>=32!CxçjIk7JXG=3C3N ä +��JÑ u ¬:ÑJÑæå ^�/1032�U:KW<D=37S2!=3C5EJ687JX345<>NzNH4w2LR!<DlV2!CFU�N1±1¡
_aRL2�9�][B§¡
U:KQ<>=37 ³ 9;032�RLU:6HIw7�q[]
BV2!=3CZEJ6H7JXG4Q<DN�NH4w2LR!<DlV2!CxU:N�«$U�6HIw7�q
]
Bè¡[«1�p±a��«$���}^�/103219;7:9;U:B32!=32L68E:]Ju
òC¬�� ¬�u
<>Nx436H7�b
<>C32!C U�B>7J=3E{e�<D9;0¯9H032.RL7J=Y9H6H<>IGXG9;<D7J=3Nx?A687JK 0Y]
C36;U}9;<>7:=vu�ò"P
Q S�ua=37J=*Iw7J=3C32!CÐ<D=*9H2L6HU:R!9H<>7J=3N
�(<D=3RLBDX3C3<D=3Eg0Y][CG6H7JEJ2!=FIw7J=3CG<>=3E � uVò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
b	;>=�?'ORD�; � 2ñ6 1 ¬��®¬ 1 P
QTS 1 W	�

1 �j� 1 ¬�� �
_aB~U ² º ¬ ^ �J² º ² ^ µJµ \ µ ^ ÑJÑ \ Ñ ^ µ*² Ñ ^ ÑJÑ
«z]
N ² ¬ ^'º µ ² ^ ¬J² \ ¸ ^ +�² Ñ ^ ¬�µ Ñ ^ ÑJÑ
�[2L6 õ \ µ ^ ²:¸ \ +J+ ^ ÑY¬ Ñ ^ �J� \ Ñ ^ ¬:õ ¸ ^ õJ�
_�N8= � \ +�� ^ + º ºG^ µ º \ � ^ + º \ +�� ^ µ º Ñ ^ ÑJÑ
_�N84 � \¢º � ^'º ¸ \ ¬:Ñ ^ ²:� \ � ^ + º \ +�¬ ^ µ*² Ñ ^ ÑG+
£�U�B � µJ� ^ ²
+ ¸:Ñ ^ �Y¬ \¢ºG^ ¬:� \ Ñ ^ ²J² Ñ ^ +�¬
÷rB>= +�Ñ \ + º[^ ¸[+ µ ^ ¬:Ñ \ ¸ ^ +�² \ +�¬ ^ ²�µ Ñ ^ ¬:Ñ
ø%2LX +�Ñ µJ� ^ �:õ µ3+ ^ ¸J² + ^ ¸:õ \ Ñ ^ �J� ² ^ +��
ªy2!9 +�Ñ ¬:² ^ Ñ�µ º ¬ ^�º ¬ \ µ ^ µ3+ \ + ^ �Y¸ Ñ ^ ²:õ
øv]
N +:+ ¬�� ^ �:� ºJºG^ ²[+ \ ¸ ^ ¸[+ \ + ^�º µ Ñ ^ +�Ñ

¬J¸



<>=GRL6H2LU:NH2!N�<>=nNH7JBmb:U}9;<>7:=F2!=32L68EJ<>2!N�U:=3C.CG2LRL682�U:N82LNr<D=s4k7�9;2L=Y9H<~U:B¦2L=G2L6HE�]F9H2L6HKQNae�0G<>B>2�9;032ON89H6HX3R�9;X3682LN
Iw2LR�U�KW252!<D9;0G2L6���¡
NH0G2L2!9¢¡
B><D�:257J6Z·v¡
032!B><>RLU:B
^.­�<m9;037JX[9Z2�q[RL2!4G9;<D7J=j9H032xçóU:=3EJBD2LNS?A7J6�9H032iô)ô) �÷��
EJBD7JIVU:BVKQ<>=3<DK�X3Kó2!=32L68E:]QNH7JBDXG9;<D7J=3N�<>=W/�U:IGB>2 ¸ e�2!6H2�e�<m9;03<D=Q9H032 ä +��JÑ u ¬:ÑJÑ å 6;U:=3E:2:^�/1032a6H2LKWU:<D=3<>=3E
U:=VU�BD]
NH<DNz<D=Q9H03<>N�NH2!R!9;<D7J=P682!?A2L68Nz9H7O9;0G2�RL7:=3N89H6;U:<D=32LCs��ç � KW<D=3<>KWUG^¦/103<>N�<>NzU:434G6H7J4368<~U�9H2a=G7:9�7:=3BD]Z<D=
RL7:KW4VU�6H<>=GEW9;0G2Qªs�Gò�ò�� U:=GChôaô� �÷O�y6H2LN8X3BD9HNLu%I3X[9r<D9�U:B>N87PKxU��:2LN�9H032ZU:=VU�BD]
NH<DN�6H2!B>2�b:U�=*9�?A7J6�9;0G2
7JBD<>EJ7J4w2L4[9;<>CG2�N89HX3C3<D2LN�Ik2!R�U:XGNH2p9;032pN;U�KW2�ç�Ik7JXG=3C3N)U:6H2rXGNH2LC�^

/1032�C3<>N84VU:6;U}9;2p6H2!NHX3Bm9;N�7:?�9H032r9�e�7WNH7JBmb�U�9;<D7J=5KW7
C32!B>N�U:682�KQ7J682rRLB>2LU:6HBm]P2�b:U�B>XVU�9H2LCy<>=i/�U:I3B>2 ² ^
� ò�� � ¬ 6H2!?A2!6HN�9H7O9H032�RT0VU�=3EJ2�<D=x4w7:9;2!=*9H<~U:B�2!=32L68E:]Q7:?%9;032�ªs�Gò�ò��tU:=3C5ô)ô� �÷O�ZEJB>7JI3U:BVKW<D=3<>KSX3K
NH7:B>XG9H<>7J=3N!^�/103<DNzCG<D©k2L6H2!=3RL2)<>N�4w7JNH<m9;<mbJ2�<>=WU:B>BVRLU:NH2!NLu*e�03<>RT0x<>=3C3<DR�U�9H2LN�9;03U�9�9;032)4k7�9;2L=Y9H<~U:BV2!=32L68E:]Z7:?
9;0G2�ô)ô) �÷��ZN�9;68X3R!9HX36H2�<DN�U�BDe�U�]
N�B>7�ez2L6$U�=3Cx43687�b[<DC32LNzKW7:6H2)N89TU�I3<>BD<>°�U}9;<>7:=ZU�9z9H032)EJB>7JI3U:BVKW<D=3<>KSX3K
NH7:B>XG9H<>7J=v^y¼V7J6�l3bJ2P4w2L4[9;<>CG2LNLu�=3U:KW2!BD]h430G2L=Y]
B~U:B>U:=3<>=G2:u�N82L68<>=32�u�9;03682L7J=G<>=32�u�9�][687JNH<D=32PU�=3C`B>2!X3RL<D=32:u
9;0G2iªs�Gò�ò��Ò4k7:9H2L=Y9;<>U:B�2L=32!6HE:]{<>NOKW7J682W9H0VU:= +�Ñ �:R�U�B�ù�KQ7JB>2QB>2!NHN�N�9TU:IG<>B><D°L<D=3E3^i/103256H2!NH4w7J=3N82P7:?
� ò PRQTS uke�03<DRT0.6H2�?A2L6HNa9;7x9H032�RT0VU:=GEJ2�<>=F0Y][CG6;U�9H<>7J=s2!=32L68E:]s7�?�9;032�ªs�Gò�ò�� U�=3Chôaô� �÷��yEJBD7JIVU:B
KQ<>=3<DK�X3K N87JB>X[9;<>7:=3NLu*<>N�KQ7J6H2�b�U:6H<D2LCv^�/10G<>N�CG<D©k2L6H2!=3RL2a<>NzU:B>N87O4w7JN8<D9;<mbJ2�?A7J6�KW7JN�9�2	qGU:KW4GB>2LN!u
e�0G<>RT0
U:EYU�<>=S<D=3C3<DR�U�9H2LN�9H0VU�9�9H032$0Y]
C36;U}9;<>7:=�2L=32!6HE:]S7:?V9;0G2�ôaô� �÷O��N89;68X3R!9HX36H21<DN�BD7�ez2L6!^��)7�ez2!b:2L6!u � ò PRQTS
<>N�=G2LEYU�9H<Db:2�?A7:6�?A7JX36�2�qGU:KQ43BD2LNLu*=VU�KW2!BD]O03<>N�9;<>CG<>=32�uY43032L=Y]
B~U�B~U:=3<D=32:uJ9H68]
4G9H7J430VU:=WU:=3Cg9�]
6H7:NH<>=G2:^�ò�q*\
RLBDX3C3<D=3ES9;0G2�NH4w2LR!<~U:BkR�U:N82r7:?¦436H7:B><>=G2:u*9;032!NH2�?A7JX36�6H2LN8<>C3XG2LN1RL7:6H6H2!NH4w7J=3CP9H7�9;032�=3U�9;X36HU:B>Bm]Q7[R!RLX3686H<>=GE
6H2!NH<DC3X32LNie�03<DRT0Ð4w7JNHN82LN8Nn6H<D=3EJ2!CÏN8<>C32hRT0VU�<>=ÏN89;68X3R!9HX36H2!NL^ /1032{<D=3C37JBD2:uaU:6H7:KxU�9H<>RsN8<>C32hRT0VU�<>=�7:?
9;6�]
4G9;7J4G0VU:=h<>N�9H032gB~U�6HEJ2!N89rN8<>C32�RT03U:<>=h7:?�43687:9;2!<>=3N!u%U:=3C.9;0G<>N�682LNH<DC3X32g43687�b[<DC32LN�9H032gNH2!RL7J=GC{KQ7JN89
=32!EYU�9;<mbJ2Pb�U:BDX32h��\ ²:� ^ ÑJõ ��R�U:B~ù�KW7:B>2 � ?A7J6 � ò PRQTS ^@/10G2y7�9;032!6�9�e�7dU:687JKxU}9;<>RQ6H2!NH<DC3X32LN!u�9�]
687JNH<D=32
U:=3CW43032!=*]
B>U:B~U:=G<>=32�u
03U�b:2 � ò PRQTS 7:?w\ õ º[^ �Y¬ U:=GCQ\ �:� ^ �:õ ��R�U:B~ù�KQ7JB>2�uY6H2LN84k2!R!9H<DbJ2!BD]:^�/1032�<DKW<DCVU:°L7:B>2
6H<D=3E.7:?a03<>N�9;<DC3<>=32x436H7�b
<>C32!Ng9;032iB>2LU:N89Z=G2LEYU�9H<Db:2 � ò P
Q*S 7:?)9;0325?A7JX36g682LN8<>C3X32!NLu�e�<D9;0jUsb�U:B>XG2P7:?
\ +�² ^ µY¬ �:R�U�B�ù�KQ7JB>2�^���9;0G2L6�9;682L=3CGNWU�6H2yU:B>N87hU:434VU�6H2L=Y9L^�/1032iKW7JN�9Z4k7:NH<D9H<Db:2 � ò P
Q*S b�U:B>XG2LNZU:682
43687�b
<DC32LCWI*]Z9H032�U�B><>4G0VU�9;<DR16H2!NH<>CGX32LN ³ 9;03U�9�<>NLu
<>N87JB>2!X3RL<D=32:uJb�U:BD<>=32�uYB>2!X3RL<D=32�U�=3CPU:B>U:=3<D=3210VU�bJ2)b:U�B>X32!N
7:? ²:Ñ ^ ²J¬ u �Y¸ ^�º � u ¸:� ^ +�Ñ U:=3C ¸ ºG^ ÑJõ �:RLU:B�ù}KW7JBD2g6H2!NH4w2LR!9H<Db:2LBD]:^x/1032WU:R!<>C3<DRg6H2LN8<>C3XG2LNLu�EJB>X[9TU:KQ<>RgU�=3C
U:N84VU:689H<>R�U:RL<DCvu[03U�b:2�RL7:KW4VU�6;U:I3BD2)b�U:BDX32LNz7:? � ò PRQTS � + ^�º + U�=3C Ñ ^ +�õ ��R�U:B~ù�KW7:B>2:u*682LNH4w2LR�9;<mbJ2LBm] � ^� �=
U:C3CG<D9;<D7J=vu�9;032 � ò P
Q S ?A7:6a9;0G2gU:KQ<>C32p?A7J6HKQN�7�?�9;032!NH2g6H2!NH<DC3X32LN!uvEJBDXG9TU:KQ<>=G2SU:=GC.U:NH43U:6;U:E:<>=32�uvU:682
U:BDNH7ZRL7JKQ4VU:6HU:I3BD2Z�¤º + ^ �JÑ U:=GC ¬�� ^ �:Ñ ��R�U:B~ù�KQ7JB>2�uG6H2!NH4w2LR�9;<Db:2LBm] � ^

_ KQ7J682OC32�9TU:<DB>2!CFU�=VU:BD]
N8<>N�e$U:N)4w2L68?A7:6HKQ2LCnIY]yR�U�B>RLXGB~U�9H<>=3EZU:CG<~U:IVU}9;<>RLU:B>Bm]x682LB>U}q[2LC.àG¡
å¯KWU:43NL^
/1032QKxU�43Nr?A7J6�±1¡[U:R!2!9�]
Bè¡
±OÔ ¡
KW2�9;0Y]
Bè¡[U�B~U:=3<D=32�U�KW<DC32�U:682ZNH037�e�=`<D={¼�<>EJX3682LN�º�¡ ¸ ^W/1032WU:C3<>U:IVU�9H<>R
RLXG68bJ2!NxC32�lV=32i6H2!EJ<>7:=3N�e�<D9H03<>=jU.EJ<Db:2L=j2L=32!6HE:]`7:?a9H032iEJB>7:IVU:B�KQ<>=G<>K�X3Köb�U:B>XG2:^`/1032ilV68N89QKxU�4
RL7:6H6H2!NH4w7J=3C3N�9;7�U�=gU:C3<>U:IVU�9H<>R�U�B>BD]a6H2!B~U}q[2!C�KxU�4O?A7J6¦9;032zX3=3N87JBDb�U�9H2LC�4w2L4G9H<>C32!NL^�/103<>N�e$U:N�R�U:BDRLX3B>U�9;2!C
IY]SlGq[<D=3E�9;0321àxU:=3Cgå@U:=3EJBD2LN�U�9�º�C32LE:6H2L21<D=3RL682LKQ2L=Y9;N�U�=3CgX3NH<D=3E�9;0G21±����3�røFBD7[RLU:B
KW<D=3<>KQ<>°LU�9;<D7J=

¬:�



/�U:I3B>2 ²[þ «�7JKQ4VU:68<>NH7:=¯7:?�X3=3NH7:BDb�U�9;2!CÏU:=3C�0Y][CG6;U�9H<>7J=�RL7:KW4w7J=32!=*9HNP?A7J6iªs�[ò�ò�� U:=3C�ô)ô) �÷��
EJBD7JIVU:BkKW<D=3<>K�XGK|NH7JBDXG9;<D7J=3N$7:?¦9H2L6HKQ<>=3U:B>Bm]ZI3B>7
RT�:2!CF4w2L4G9H<>C32!NL^ � ò�� � ¬ U¥ò�� �®¬´ �G�¯� S \�ò�� � ¬�®�����J� U�=3C� ò PRQTS U¥ò P
Q S´ �G�¯� S \$ò P
Q S�©�����J� u3U�919;032pR!7J6H682LNH4w7J=3CG<>=3EQEJB>7:IVU:B�KQ<>=G<>K�X3KfN87JB>XG9H<>7J=GNL^

b	;>=�?'ORD�; � 1 � � ¬ � 1 PRQjS
��6H7 Ñ ^'º Ñ �:Ñ ^ ��µ
÷rBD] õ ^ ÑY¬ º Ñ ^ µ º
_aB~U Ñ ^ ²[+ ¸ ºG^ Ñ:õ
«z]
N Ñ ^ �G+ ¬}µ ^ ��µ
�)<>N + ^ �Y² \ +�² ^ µY¬
��032 +J+ ^ ¬ º \ �:� ^ �:õ
�[2!6 +�µ ^ +�¬ � ^ µY¸
/�684 + ^ �Jõ \ ²�� ^ Ñ:õ
_�N8= Ñ ^ Ñ:µ ¬�� ^ �:Ñ
_�N84 Ñ ^ µ º Ñ ^ +�õ
/1036 + ºG^�ºJº ¬:¬ ^ µG+
/�]
6 +J+ ^�º Ñ \ õ ºG^ �J¬
£�U:B Ñ ^ ¬J² �J¸ ^'º �
÷rB>= + ^ ÑJõ º + ^ �:Ñ
÷rB>X + ^ ¬J¸ + ^'º +
 �B>2 Ñ ^ ÑJÑ ²�Ñ ^ ²:¬
ø%2LX + ºG^ õJÑ ¸�� ^ +�Ñ
ªF2!9 + ^ � º µJ� ^'º µ
ø%]
N + ^ ¬ º ¸ ºG^ õ:õ
_a6HE + ^ +�¸ ¬:² ^ õ[+

¬J²



/�U:IGB>2 õGþ _�4G436H7�q[<>KWU�9;2rCG<>032!C36;U:BvU:=3EJBD2LN�U:=3Cy=37JKQ2L=GRLB~U}9;X3682�?A7J6)à3¡
å�6H2LE:<>7J=3N!^

� M���FIM¯E l�;KE à��èå 
 EGMJxe;>?��7=�xeE D
8�xGD
EG;
«�� \ +�¸:Ñ u +�¸:Ñ �v¡*NH032!2!9
� � � \ õJÑ u +�¸:Ñ 4k7JBm]
436H7JBD<>=32a H 
«"! \ õJÑ u õJÑ # ¡Y9;X368=
· � \ õ:Ñ u[\ ¸�Ñ ·%¡
032!B><èqh�A6H<>E:0*9 �
· É õ:Ñ u ¸:Ñ ·%¡
032!B><èqh�AB>2!?�9 �

NH7:BDbJ2!6�9H7SKQ<>=3<DKW<D°L2�9H032aòz«$ò�����ù:ºS4w7:9;2!=Y9;<~U�Bw2!=32L68E:]ZIY]Zb:U�68]
<>=3E�9;032)6H2!KxU�<>=3<D=3EpC3<>032!C36;U�B�U:=3EJBD2LNL^
/1032$N82LR!7J=3CZKxU�4Se$U�N�RL7J=GN89;68X3R!9H2LCZIY]gU�N8<>KQ<>B>U:6%436H7
RL2!C3X3682:u*U:Bm9;037JXGEJ0O9H032$KQ<>=3<DKW<D°L2LC�2L=G2L6HE�]S=37�e
<>=GRLB>XGC32LC.Iw7:9;0hò�«$ò�����ù:ºFU�=3C.9;032g0Y]
C36;U}9;<>7:=s?A6H2L2g2!=32L68E:]s7�?�9H032Zô)ô) �÷��nKW7
C32!B
^p �=.9;032�9H03<>68C
R�U�NH2:uw9;032Sò�«$ò�����ù:ºP2!=32L68E:]Fe�U:N)lV6HN�9�KQ<>=3<DKW<D°L2LCi<D=F9;0G2�U:I3N82L=3R!2�7:?�N87JBDb:2L=Y9rU}9�2�U�RT0s4k7:<>=Y9�U�=3C
9;0G2aKWU:4Ze$U:N�EJ2!=32L6HU�9;2!CxIY]WU:C3C3<D=3Er9;032)NH7JBmb�U�9;<D7J=g?A6H2L2)2L=G2L6HE�]Z7:?¦ªs�[ò�ò��|�k`Jôa¼h4VU:6HU:KQ2!9;2!6HN � ?A7:6
9;0G2�KQ<>=G<>KQ<>°L2!CxR!7J=G?A7J68KxU�9H<>7J=�^

«�7JKQ4VU:6H<DNH7J=57�?�9H032LN82�KWU:43N1682!b:2�U:BDN)N82!b:2L6;U�B%<>KQ4k7J6�9TU:=Y912�©�2!R!9HN)7�?�<D=3RLBDX3C3<D=3EgNH7JBmb�U�9;<D7J=h�(=G7:9TU}\
9;<D7J=p?A7J6�9H032�4k2!4G9;<DC32�682LEJ<D7J=3N�U:6H2zEJ<Db:2L=O<>=�/�U:IGB>2 õY� ^�ò�q[4w2L68<>KQ2L=Y9TU:B*CVU}9TU)?A7:6¦9H03<>N�4w2L4G9H<>C32zNHX3EJE:2LN89HN
9;03U�9�KW7J682�9;0VU:=�7J=32�RL7:=G?A7J6HKWU�9H<>7J=r<DN�4G6H2LN82L=Y9�<D=ON87JB>X[9;<>7:=vu}U:=3CO±�ªnô�RL7:X343B><D=3E�RL7J=GN89TU�=*9HN�<D=3C3<>RLU�9;2
UWB>U:6HE:2�4w7J43XGB~U�9H<>7J=y7:?�R!7J=G?A7J68KxU�9H<>7J=GN�e�<m9;0i\ ²:Ñ%$ à $ \ õJÑ �¤ªnU:C3<DNH7J=nU:=3C�%r7J4G43B>2�u +��JõJÑY� ^1 �9�<DN
U:BDNH7S2	q[4k2!R!9;2!C59;0VU�9�0Y][CG6;U�9H<>7J=xez2�U��:2L=GN)<D=Y9;6;U�4k2!4G9;<DC32a0Y]
C3687JEJ2L=iIw7J=3C3<D=3E3^�/1032�X3=3N87JBDb�U�9H2LC5KWU:4vu
NH0G7�e�=.<D=n¼�<>EJX3682�ºGuk<D=3C3<DR�U�9H2LN1e�2!B>B�C32!l3=32LC.682LEJ<D7J=3N1?A7J6)<>=Y9;6HU:KW7:B>2LR!X3B~U�610*]
C3687JEJ2!=sIk7:=3C3<>=GEs�¤«"! �
U:=3CZ?A7J6�68<>EJ0Y9�¡*0VU:=3C32!CQ·%¡
032!B><DRL2LNa�(· � � ^�/10G2aEJBD7JIVU:B[KW<D=3<>KSX3K¶7[R!RLX368N�e�<m9;03<D=�9;032�«"!�682LEJ<D7J=v^�/1032
ô)ô) �÷��sKxU:4��(¼�<>EJXG6H2 µ*� <DNrN89H6H7J=3E:BD]sCG7JKW<D=VU�9H2LChIY]s9;032Qò�«$ò����zù�ºF4w7:9;2!=*9H<~U:B¤u�e�<D9H0.9;032ZEJBD7JIVU:B
KQ<>=3<DK�X3K®<D=F9;0G2Z«"!�6H2!EJ<>7J=sU:=3C.UWb:2L6�]sN89H6H7J=GE5· � 6H2!EJ<>7J=�^��a7�ez2!b:2L6Luv9H032L682�<>N�UxI3687YU:C32!=3<>=3EW7:?
9;0G2&��¡
NH0G2L2!9p�
«�� � 682LEJ<D7J=PU�Nzez2LB>BkU:N1U�B>2!NHN$C3<DN89H<>=3R�91«"!$KQ<>=3<DK�X3Ky^¦/1032pªs�Gò�ò��tKxU�4.�¤¼�<>EJX3682 ¸:�
NH0G7�e�N�UrRL7:=3NH<DC32L6HU:I3B>21N803<D?�9�U�e�U�]�?A6H7:K 9;0G2)«"!�KQ<>=3<DK�X3K×9H7�e�U:68C3N�9;032a«���6H2!EJ<>7J=�uJe�03<>RT0ZRL7:=*9;U:<>=GN
9;0G2�E:B>7JIVU�B�KQ<>=3<DK�X3Ky^��a7�ez2!b:2L6Lu�9;0G2L6H2p<DN�U:B>N87WUZC32!RL6H2LU:NH2!CnC37:KW<D=VU:=3R!2r7:?�9H032�· � 682LEJ<D7J=vu[e�0G<>RT0
RL7:=*9H6;U:CG<>R!9HN�9H032Q436H2!C3<>R�9;<>7:={7:?$±�ªnô|R!7JX343BD<>=3EiRL7:=3N89;U:=Y9;NL^5/10G<>N�<>N�U:B>N87F2�b
<>C32!=3RL2!C`IY].9;032xà3¡
å
C3<DN89;68<>I3X[9;<>7:=�7:?a9H032iEJB>7:IVU:B�KQ<>=G<>K�X3Kö2!=32L68E:]cN89H6HX3R�9;X3682LNZ?A7J6ZU:B>B�9;2!6HKQ<>=VU:BDBD]dI3BD7[RT��2LCj4k2!4G9;<DC32LN!u
e�03<DRT0F<DN1NH037�e�=n<D=y¼�<>EJXG6H2 � ^

¬:õ



-150 -100 -50 0 50 100 150

-150

-100

-50

0

50

100

150

*

1

1

1
2

2
5

5

5

5

5

2 5 9

9

9
9

9

9

9

9

9

φ

ψ

¼�<DEJX36H2�º þ _�C3<>U:IVU�9H<>ROà3¡*å¯KxU:4y?A7J6�X3=3N87JBDb�U�9H2LCs±$¡[U:R!2!9�]
Bè¡[±�ÔÕ¡*KW2�9;0Y]
Bè¡[U:B>U:=3<D=32�U:KQ<>CG2:^�/1032�U:CG<~U}\
IVU�9H<>RzRLX36�bJ2LN�CG2!lV=321682LEJ<D7J=3N�e�<D9;0G<>=gU�E:<DbJ2!=�2L=G2L6HE�]i� + u ¬ u ¸ u � �:RLU:B�ù}KW7JBD2 � 7:?V9;0G2$EJB>7:IVU:B*KW<D=3<>KSX3K
b�U:B>XG2:uVU:=GCy9H032W�(' � 682L43682LNH2!=Y9;Na9H032pB>7
R�U�9H<>7J=x7:?�9H032pEJB>7:IVU:BvKQ<>=3<DK�X3Ky^

¬:�



-150 -100 -50 0 50 100 150

-150

-100

-50

0

50

100

150

*

1

1

1

1

2

2

2

5

5

5

5

5

5

9

9

9 9

9

9 9

9

9

9

φ

ψ

¼�<DEJX36H2 µGþ _aC3<~U�IVU�9;<DRdà3¡
å½KxU:4¯?A7J6iN87JBDb�U�9H2LCÏ±1¡[U�RL2!9�]
B§¡[±OÔ ¡
KQ2!9;0Y]
Bè¡
U:B~U:=G<>=32LU:KW<DC32:u�X3N8<>=3Ec9;0G2
ô)ô) �÷��PNH7JBmb:U}9;<>7:=5KW7
C32LB¤^�/1032OU:C3<~U�IVU�9;<DR�RLXG68bJ2!NaCG2!lV=32�6H2!EJ<>7:=3N1e�<D9;0G<>=iUZEJ<Db:2L=y2L=32!6HE:]{� + u ¬ u ¸ u
� �:RLU:B�ù�KQ7JBD2 � 7:?�9;032pEJBD7JIVU:BkKW<D=3<>KSX3K b�U:BDX32:u3U:=3Ci9;032W�(' � 6H2L4G6H2LN82L=Y9;N)9;032pBD7[RLU�9;<D7J=57:?�9;032pEJBD7JIVU:B
KQ<>=3<DK�X3Ky^

º Ñ



φ

ψ

-150 -100 -50 0 50 100 150

*

-150

-100

-50

0

50

100

150

2
5

9

1 5 9

5

9

9

9

5

59

2

9

¼�<DEJX36H2 ¸
þ _aC3<~U�IVU�9;<DRdà3¡
å½KxU:4¯?A7J6iN87JBDb�U�9H2LCÏ±1¡[U�RL2!9�]
B§¡[±OÔ ¡
KQ2!9;0Y]
Bè¡
U:B~U:=G<>=32LU:KW<DC32:u�X3N8<>=3Ec9;0G2
ªs�Gò�ò��×NH7:BDb�U�9;<D7J=QKW7
C32LB¤^�/1032�U:C3<~U�IVU�9;<DR�RLX36�bJ2LN�C32!lV=G2�6H2!EJ<>7J=GN�e�<m9;03<D=PUOE:<DbJ2!=P2L=G2L6HE�].� + u ¬ u ¸ u
� �:RLU:B�ù�KQ7JBD2 � 7:?�9;032pEJBD7JIVU:BkKW<D=3<>KSX3K b�U:BDX32:u3U:=3Ci9;032W�(' � 6H2L4G6H2LN82L=Y9;N)9;032pBD7[RLU�9;<D7J=57:?�9;032pEJBD7JIVU:B
KQ<>=3<DK�X3Ky^

º +



φ

ψ

-150 -100 -50 0 50 100 150

-150

-100

-50

0

50

100

150
oo

o
o

x

oooooo

o

oo
o

o

ooo oo

x
x

xxxxxxxxxx
x

xx

x xxx

¼�<DEJX36H2 �Gþ à3¡
åÏC3<>N�9;68<>I3XG9H<>7J=FKxU�4s?A7J6a9H2L6HKQ<>=3U:B>Bm]5I3B>7
RT�:2!Ch4k2!4G9;<DC32LN!^x�*) � <>C32!=*9H<DlV2!N�9;0G2�B>7
R�U�9H<>7J=
7:?�9;0G2iªs�Gò�ò���E:B>7JIVU�B�KQ<>=G<>KWUGu¦ç¥Iw7JX3=GC32LCcIY] ä +��JÑ u ¬:ÑJÑ å ^j�,+ � <>C32!=Y9;<Dl32LNS9H032PB>7
R�U}9;<>7:=@7:?�9;0G2
ô)ô) �÷��PEJB>7JI3U:B�KQ<>=3<DKxU[^

º ¬



/�U�I3B>2 �Gþ ÷rB>7:IVU:B�KQ<>=G<>K�X3Kf?A7J61_aR	¡
_aB~Uæí¢¡[��6H7}¡[±a��ªF2�X3N8<>=3Eg9;0G2Sªn�Gò�ò��¥KW7
C32!B�?A7J610Y]
C36;U�9H<>7J=�^

à å ç é Þ
_aR �Y¬ ^ ¸J¬ +�²:� ^ + º
_aB~U \ +�¸:õ ^ µ*¸ \ ¸:� ^ µY� +�² ºG^�º õ ¸[+ ^ ²:Ñ
_aB~U \ +�¸J¸ ^ µY� \ �Y² ^ ²�µ +�²:� ^ ²:õ µY� ^�º ²
_aB~U \ +��:µ ^ ¬�µ \ �:µ ^ +�õ +�õJÑ ^ +�Ñ µY� ^ µ*¬
_aB~U \ � ºG^ � º \ ¸:� ^ Ñ:µ +�²J¬ ^ ¸[+ º ¬ ^ ²J²
��6H7 \ �Jõ ^ õJÑ \ ¬ ºG^ ²:� +�²J² ^�º Ñ
±a��ªF2 ¸�µ ^ ¸:Ñ

� Á�À -�ë8È¢ízÅzÌSÇ�ÌaÆ3È�ðrÇ¦Í
ç ),(�)'- � 4*698<;:x�z�BË4 �/. 4*l�;:xGmTz�B'HJl�?kO�;9M¯F�69BAH í 4 
 EGM
/103<DNQ2	qGU:KW4GB>2:u�e�03<>RT0ce�U:NQl36HN89W43687J4k7:NH2LCc?A7J6Z2!b�U:BDXVU�9H<>=3Es9H032F4w2L6�?A7J6HKWU:=3R!257:?�9H032Fòz«$ò�����ù:º
?A7J68RL2�lV2!B>Cvuv<D=YbJ7JBmbJ2LN ¸ 682LN8<>C3X32!N�U:=3C ¬[+ C3<D032LCG6;U:B�U:=3EJBD2LNL^�/1032g4w2L4G9H<>C32�e�U:NrKQ7[CG2LB>2!CsX3N8<>=3E59;0G2
U:R!2!9�]
Bk9H2L6HKQ<>=3U:BVEJ6H7:X34h�
«$����«1�)¡ � 7:=x9;032�±1¡*9H2L68KW<D=
XGN�U:=GCx9;032aKW2�9;0Y]
B~U:KQ<>CG2)E:6H7JX34s�~¡[±a��«$��� �
7J=h9;032W«�¡*9H2L68KW<D=
XGNL^g_�NpC32!NHR!6H<>Iw2LC{<>={�[2!R!9;<D7J=dºG^�ºiN8<>=3E:B>2g6H2!NH<DC3X32Z4VU�989;2L68=3Nre�2!6H2QRL7J=GNH<>CG2L6H2!C@<D=
4VU:6�9;<m9;<>7:=3<>=3EO9;032pC37JKWU:<D=PNH4VU�RL2:uVe�03<DRT0F682LN8X3BD9H2LCy<>=yU:=y<>=3<m9;<~U�Bw43U:689H<D9;<D7J=3<D=3E�7:?�º ¬ C37JKWU:<>=GNL^

ÙaN8<>=3EQªs�[ò�ò���uGUSEJB>7:IVU:B�KW<D=3<>KSX3K|2L=32!6HE:]W7:? µYõ ^ ¬ ºO�:R�U�B�ù�KQ7JB>2�e�U:N$B>7
R�U}9;2LCPU�?�9;2!6 ¸:�Y¬ <D9;2!6;U}\
9;<D7J=3N�U:=GC ¬ u ¸:Ñ ºZN82LR!7J=3C3NS�¤�a��\¢« +J+�ÑY� ^�/1032pN89H6HX3R�9;X3682:u�C32!l3=32LCFI*]x9;032O÷�÷O÷r_�_×R!7J=G?A7J68KxU}9;<>7:=VU:B
RL7
C32x�10�<DKWKQ2L68KxU:=x2!9�U:B
^mu +��Y²:²J� uV4w7JNHN82LN8NH2LC.=G7W0Y]
C36H7:EJ2L=sIw7J=3CGNL^�/103U�9�<DNLuV=37W4k7�9;2L=Y9H<~U:B%0Y]
C36H7}\
EJ2!=yIw7J=3CG<>=3Eg4VU�<>6HN$ez2L682pRLB>7:NH2L6$9H0VU:= ¬ ^�º \�S^�/�U:I3BD2 � N8X3KQKxU:68<>°!2LN�9H032�b�U:B>X32!N17:?¦9;032 ¬[+ CG<>032!C36;U:B
U:=3E:B>2LN!^�_¶43B>7:9$7:?�9H032pEJB>7:IVU:BvKQ<>=3<DK�X3KfN89H6HX3R�9;X3682O<DN1EJ<Db:2L=y<>=i¼�<DEJX3682 ² ^

/1032Zô)ô) �÷��FKQ7[C32!B�4G6H2LCG<>R!9H2LCdUx4VU�689;<>U:B>Bm]56H<DEJ0Y9�¡
03U:=3C32!Ch·%¡
032!B><DR�U:B¦RL7:=G?A7J6HKWU�9H<>7J=vuVe�<m9;0s9;0G2
lV68N89p9;03682L2ZU:B>U:=3<D=32�6H2!NH<DC3X32LNre�<m9;03<D=s9;032g_|682LEJ<D7J=.7:?�9;032Qà3\�å×KWU:4j�10�<DKWKQ2L68KxU�=n2!9�U�B
^mu +��Y²:²J� ^
 �9)NH037:X3B>CyIk2p=37�9;2LCi9;03U�9�9;032p0Y]
C36;U�9H<>7J=5?A682L2�2L=32!6HE:]5e�U:N�KW7:6H2pN89;U:I3<>BD<>°!<>=3EP�¤U:N�RL7:KW4VU�6H2LCi9;7Z9;0G2
ªs�Gò�ò��Ò436H2!C3<>R�9;<D7J=3N � u�6H2!NHX3Bm9;<>=GEn<>=`UnRL7J=Y9H6H<>IGXG9;<D7J=`7:?$\�ºJºG^ Ñ ºF��R�U:B~ù�KW7:B>2Z9;7s9;0G2P7�bJ2L6HU:B>B�EJBD7JIVU:B
KQ<>=3<DK�X3K 2!=32L68E:]j7:?�\ ¸[+ ^ õJõ �:RLU:B�ù}KW7JBD2:^� �=¯U:CGC3<D9H<>7J=vuz=37J=*Iw7J=3C32!C¯<>=Y9;2!6;U:R�9;<>7:=3NxU}9x9;0G2nEJBD7JIVU:B
KQ<>=3<DK�X3Kñ4G6H7�b
<>C32!C�U:=`U�C3C3<D9H<>7J=3U:B õ ��R�U:B~ù�KQ7JB>2g7:?$N89TU�I3<>BD<>°�U}9;<>7:=vuve�032L=@RL7JKQ4VU:682LC{9H7.ªs�[ò�ò��
RL7:=*9H6H<DI3XG9;<D7J=3N)U�9a<D9HN)R!7J6H682LN84k7J=GC3<>=3EWEJB>7:IVU:BvKQ<>=3<DK�X3Ky^�/103<>N)<>N�<>=y4VU:6�9�CGX32�9H7W9H032�?A7:6HKWU�9;<D7J=57:?
UON�9;687J=3E�0Y]
C36H7:EJ2L=5Iw7J=3Cs� + ^ � \� � Iw2!9�ez2L2L=P9H032r«1�×7:?�9;032�U:RL2�9�][Bk2L=3CxEJ6H7JXG45U:=3CQ9;032�±��Ð4G6H7:9H7J=

ºJº



¼�<DEJX36H2 ²
þ ��B>7�9F7�?�_�RT¡
_�B>Uæí8¡[��687}¡[±���ªF2dRL7J=G?A7:6HKWU�9;<D7J=v^ ÷rB>7JIVU�B�KW<D=3<>KSX3K 2!=32L68E:]Ï7:? µJõ ^ ¬ º
�:RLU:B�ù}KW7JBD2�X3N8<>=3E�9H032pªs�[ò�ò��¥KW7
C32LB�?A7J6$0Y]
C36HU�9;<D7J=v^�/1032rN�9;6HXGR!9;XG6H2pRL7J686H2!NH4w7J=3C3N19;7�9H032rRL7:=G?A7J6�\
KWU�9;<D7J=VU:B�RL7
C32g7:?�÷�÷O÷r_�_ ��0�<>KQKW2!6HKWU:=n2�9�U:B
^mu +��Y²J²J� ^O_ «�Óie�7:6HKñ<DNrX3NH2!Cd9H7503<>E:03B><DEJ0Y9�9;0G2
IVU:RT�*Iw7J=32�N89H6HX3R�9;X3682:^

º µ



/�U:I3B>2 +�ÑGþ ��<>032!C36;U:BzU:=3E:B>2LNSU�9gEJBD7JIVU:B�KQ<>=3<DK�X3Kñ?A7J6S_�R	¡*_�B~U í8¡[��6H7}¡
±���ªy2:u�X3N8<>=3Es9H0325ô)ô) �÷��
KQ7[C32!B�?A7J610Y]
C36;U}9;<>7:=v^

à å ç é Þ
_�R \ �G+ ^ ¬:Ñ \ +�²:õ ^ ¬ º
_�B>U \ ²[+ ^ �Jõ \�º Ñ ^ ¬ º +�õJÑ ^ ¬:� \ +�²:õ ^�º �
_�B>U \ ²J¸ ^ ¬:� \�º ¬ ^ ÑY¸ +�õ:µ ^ ¬[+ �G+ ^ ²J²
_�B>U \ ²:� ^ õJ� \ µYÑ ^ ¬ º +�õ:µ ^ �Y¸ \ ¸:õ ^ ÑJÑ
_�B>U \ + º ¸ ^ ²�Ñ ²[+ ^ ¸�µ +�²:� ^ �Y¬ ¸:� ^ ÑJ�
��6H7 \ �Jõ ^ õJÑ \ ¬J¸ ^ ¬:Ñ +�õJÑ ^ +�Ñ
±���ªF2 \ �JÑ ^ +�µ

7:?%9H032�?A7JX36�9;05U�B~U:=3<D=32)6H2LN8<>C3XG2:^�/1032rU�B>EJ7J68<D9H03K|6H2!o
XG<>6H2!C �Y¬ ºO<D9;2!6;U�9H<>7J=GN�U:=GC5ºGu ¬ ºJºSN82LRL7:=3C3N��¤�a��\
« +J+�ÑJ� 9;75R!7J=YbJ2!6HEJ2�9H7x9;032SEJB>7JI3U:B�KQ<>=G<>K�X3K½N89;68X3R!9HX36H2g4GB>7:989;2LCn<>=.¼�<DEJX3682 õ ^�/10G2�b:U�B>X32!N�7:?�9;0G2
RL7:6H6H2!NH4w7J=3C3<D=3EZC3<>0G2LC36HU:B¦U:=3EJBD2LN�U:682pEJ<Db:2L=i<>=i/�U:I3B>2 +�Ñ ^

_�Bm9;037JXGEJ05U:=52	qG4w2L68<>KQ2L=Y9TU�B>BD]ZCG2L6H<mbJ2!CyN�9;68X3R!9HX36H2rC37
2LN�=37:912	qG<DN89$?A7:6z9;0G<>N�9H2LN89$KW7JBD2LR!X3B>2�u[R!7JKZ\
4VU:68<>N87J=3NQR�U:=�Iw2yKxU:CG2FIw2!9�ez2L2!=�9H032F9�ez7`N87JBDb�U�9H2LC�U�=3C�Ud436H2�b[<D7JX3N8BD]jC32!9H2L68KW<D=32LC�X3=3NH7:BDb�U�9;2!C
EJBD7JIVU:B�KQ<>=3<DK�X3Kó2!=32L68E:]PN�9;6HXGR!9;XG6H2Q�(_a=3C3687JX3B~U��
<DN�2�91U:B¤^Du +��J�Y²:� ^�­�032!=5RL7J=GNH<>CG2L6H<D=3EZ« Ó RLU:6HIw7J=3N!u
9;0G2��(6HKQN � C32!b
<~U}9;<>7:=�Ik2�9�e�2!2L=Q9;032)ªs�[ò�ò��ÏU:=3CZX3=3N87JBDb�U�9H2LCgN�9;6HXGR!9;XG6H2LN�<DN�R�U:BDRLX3B>U�9;2!C�9;7rIw2 + ^ µ*¬:� ^
 �=5RL7:=*9H6;U:N�9�uG9H032rX3=3N87JBDb�U�9H2LC5N�9;6HXGR!9;XG6H2:u[e�03<>RT0yU:BDNH7�2	qG0G<>I3<m9;N$U�CG<>N89H7J689H2LC568<>EJ0Y9�¡*0VU:=3C32!C5·@032!B><DR�U:B
N89H6HX3R�9;X3682:u¦0VU:NpUh�A6HKQN � CG2!b
<~U�9H<>7J=n7:?�7J=3BD] Ñ ^ ÑJ�J� ?A687JK�9H032Zô)ô) �÷��nEJB>7:IVU:B�KW<D=3<>K�XGK�N�9;68X3R!9HX36H2�^
/103<DNgC3<D©k2L682L=3R!25<>N�U�B>NH7.<DB>BDX3N89H6;U�9H2LC@IY]@RL7JKQ4VU:68<>=3Es2!=32L68E:]`R!7J=Y9;68<>I3XG9H<>7J=GNS?A7J6S9H032yªs�Gò�ò���U�=3C
ô)ô) �÷��{EJBD7JIVU:B�KQ<>=3<DK�X3KúN�9;6HXGR!9;XG6H2LN!u�U�NSEJ<mbJ2L=�<D=`/�U:I3B>2 +J+ ^s �=cU�C3C3<D9H<>7J=�u�Un=*X3K�Iw2L6S7:?1?AX3=3R	\
9;<D7J=c2!b�U:BDXVU�9;<D7J=3NSez2L682F4w2L6�?A7J6HKQ2LCjU�9Z9H032iEJB>7JI3U:B$NH7:B>XG9H<>7J=�7:?)9;0G2y7�9;032!6Q0Y]
C36HU�9;<D7J=�KQ7
C32LB1U�=3C
9;0G2rX3=3NH7:BDb�U�9;2!CiEJB>7JI3U:BkKQ<>=G<>K�X3Ky^�¼�7:6$Ik7�9;05R�U�NH2LN!u39;032r0Y]
C36HU�9;<D7J=i2L=32!6HE:]5<DN$KQ7J6H2�N�9TU:IG<>B><D°L<D=3ESU}9
9;0G2Pªs�[ò�ò��½N87JB>X[9;<>7:=v^Z_�BD9H037JX3E:0d9H032xô)ô� �÷O�.NH7JBDXG9;<D7J=h436H7�b
<>CG2LN�KW7J682gN89;U:I3<>BD<>°!<>=3E5=37:=
Iw7J=3CG2LC
<>=Y9H2L6;U�R!9;<D7J=3N!u
9H032�RT0VU:=GEJ2�<>=x0*]
C36HU�9;<D7J=P2!=32L68E:]PC37:KW<D=VU�9;2!N�9H032pªs�[ò�ò��tKQ7[C32!B
^� �=5RL7J=Y9;6HU:N89LuG9;0G2
C3<m©�2!6H2L=GRL2�<D=n0Y]
C36;U�9H<>7J=F?A6H2L2O2L=32!6HEJ<D2LN�<DNaN8KxU�B>B>2!61e�032L=.X3N8<>=3EW9;032Sôaô� �÷O�yKW7
C32LB¤uVe�03<>RT0sRLU:X3N82LN
9;0G2xB~U�6HEJ2ZC3<m©�2!6H2L=GRL2x<D={=G7J=*Ik7J=GC32LC`2!=32L68EJ<>2!NO9H7nNH2�9S9H032xEJBD7JIVU:B�N87JB>X[9;<>7:=v^P/1032WRL7J686H2LN84k7:=3C32L=GRL2
Iw2!9�ez2L2L=y9;032pô)ô� �÷O�PU:=GCyXG=3NH7JBmb�U�9;2!CyE:B>7JIVU�BkKQ<>=3<DK�X3K|2!=32L68E:]5RL7:=G?A7J6HKWU�9H<>7J=3N�U:B>N87gIk2!RL7JKQ2pU:4[\
4VU:682L=Y9�9;03687JX3EJ0i9;0G2LNH2p?AX3=3R�9;<D7J=i2!b�U:B>X3U�9;<D7J=3NL^

º ¸



¼�<DEJX36H2 õGþ ��BD7:9P7�?p_�R	¡*_�B~U í8¡[��6H7}¡
±���ªy2sRL7J=[?A7J6HKWU�9;<D7J=v^¶÷rB>7:IVU:B�KW<D=3<>KSX3K 2L=32!6HE:]�7:?�\ ¸
+ ^ õ:õ
�:RLU:B�ù}KW7JBD2pX3NH<D=3EW9H032�ô)ô) �÷��yKQ7
C32LB%?A7J6)0Y][CG6;U�9H<>7J=v^�/1032SN89;68X3R!9HX36H2SRL7J686H2LN84k7:=3C3Na9H7x9;0G2SRL7:=G?A7J6�\
KWU�9;<D7J=VU:B�RL7
C32P7�?�_�_�_��)_Ë�10�<>KQKQ2L6HKWU:=h2!9gU:B
^mu +��Y²J²J� _ « Ó e�7:6HK¹<DNSX3N82LC�9;7n03<>EJ0GB><>E:0*9�9;0G2
IVU:RT�*Iw7J=32�N89H6HX3R�9;X3682:^

º �



/�U:I3B>2 +J+Jþ «�7JKQ4VU:68<>N87J=O7�?V0Y][CG6;U�9H<>7J=�2!=32L68EJ<>2!N�?A7J6¦_aR	¡
_aB~Uæí8¡
��687}¡[±a��ªF2�^�/1032zl36HN89�RL7JBDX3KQ=O682!?A2L68N
9;7Z9;0G2�0Y]
C36HU�9;<D7J=FKQ7
C32LB%X3N82LCF<>=59;032p?AX3=3R�9;<D7J=F2�b�U:B>XVU}9;<>7:=3NLuGe�0G<>RT0FU:6H2p4w2L68?A7:6HKQ2LCFU�9�9;032pEJBD7JIVU:B
NH7:B>XG9H<>7J=3NrE:<DbJ2!=@<D=h9H032QNH2LR!7J=3C{RL7JBDX3KW=�^Q/10G2W9;7�9TU:B�2!=32L68E:]Ju�òC¬��®¬�u¦<>Np43687�b[<DC32LC@U:B>7:=3E5e�<D9;0h9;0G2
RL7:=*9H6H<DI3XG9;<D7J=3N�?A6H7JK|0Y]
C36HU�9;<D7J=vu
ò"PRQTS�u[=G7J=*Ik7J=GC32LC5<D=*9H2L6HU:R!9H<>7J=3Na�A<>=3R!B>X3C3<D=3Ep0Y][CG6H7JEJ2!=5Ik7:=3C3<>=GE � u
ò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
d�BAM¯@RH BnM¯F 1 ¬��®¬ 1 P
Q S 1 W	�

1 �j� 1 ¬�� �
ªs�Gò�ò�� ªs�Gò�ò�� µYõ ^ ¬ º ¸J¬ ^ �Jõ \ +�õ ^ ¸ º +J+ ^ µ3+ ¬ ^ �Y²

ô)ô) �÷�� ² ºG^ ¸:Ñ �Y¬ ^�º ¸ \ ¬:� ^ ²:õ ² ^ ¬�µ Ñ ^ �J�
Ù�±��3�rø ² ºG^ �Y² � ºG^ ÑY¬ \ ¬:� ^ ²:Ñ ² ^ ÑG+ Ñ ^ �:µ

ô)ô� �÷O� ô)ô) �÷�� \ ¸
+ ^ õ:õ \¢ºJº[^ Ñ º \ ¬:� ^ ²:õ ² ^ ¬�µ Ñ ^ �J�
ªs�Gò�ò�� \¢º � ^ +�¬ \¢º µ ^ �Y² \ +�õ ^ ¸ º +J+ ^ µ3+ ¬ ^ �Y²
Ù�±��3�rø \ ¸
+ ^ �:� \¢º ¬ ^ �:µ \ ¬:� ^ ²:Ñ ² ^ ÑG+ Ñ ^ �:µ

ç ),(�),( .N;:x�4 ;2�43j;K|Rm
H Bk?*�
ªF2�9�¡
2!=3�:2!430VU:BD<>=W�¤�$¡
/�]
6�¡G÷pBm]J¡G÷pBm]J¡[��032	¡Gªy2!9�¡[�p� � <>N%U�=�2!=3C37JE:2L=37JXGN�7:43<>7J<DC�4w2L=Y9TU�4k2!4G9;<DC32�?A7JX3=3C
<>=Q9;032�0
XGKxU:=xI36;U:<D=vu
43<D9HX3<D9;U:68]:u[U�=3CP4w2L6H<D43032!6;U:B�9;<DNHNHXG2LNL^� �9HN$I3<>7:B>7JEJ<DR�U:B[?AX3=3R!9H<>7J=W<>=YbJ7:BDbJ2!N1USB>U:6HEJ2
b�U:6H<D2!9�]57�?�430Y]
NH<D7JB>7:EJ<>RLU:Bv43687[R!2LNHN82LN!ukKQ7JN89�=G7:9TU:IGBD]x9H032�2L=3C37:EJ2L=37:X3Na682LN84k7J=GNH2p9;7Q4VU:<>=�^�/1032O4w2L4
\
9;<DC325RL7:=3NH<DN89;NQ7:? ¬�µ C3<>0G2LC36HU:B1U:=3E:B>2LNQU:=GC�Us9;7�9TU:B$7�? ²J¸ U�9H7JKQNLuzU:=3Cj0VU:NZ43B~U�]:2LCc9;032i6H7:B>257:?�U
Iw2L=3RT03KWU:68�gKW7JBD2LR!X3B~U:6�RL7J=G?A7:6HKWU�9;<D7J=g436H7:I3B>2!KF^�/1032a2!=32L68E:]Q0Y][4w2L68NHX36�?(U:RL2a<>N�2�q
9H6H2LKQ2LBm]gRL7:KW43BD2�q
e�<D9H0{9H032W=*X3KSIk2!6S7:?�B>7
R�U:B�KQ<>=3<DKxUP2!N89H<>KWU�9;2!C{7J=d9;032W7J6HCG2L6�7:? +�Ñ Þ�Þ �¤ø%<�U:=3C`�[RT032L6HU:EYUGu +��Jõ:õY� ^
�$U:N82LC{7J=dUy43682!b
<>7:X3NpN89;XGCG]Ju�9;032ZX3=3N87JBDb�U�9H2LCdEJB>7:IVU:B�KQ<>=G<>K�X3K�4w7:9;2!=*9H<~U:B�2L=32!6HE:]hR!7J=G?A7J68KxU�9H<>7J=
e�U:NZNH037�e�=c9;7h2�q[03<DI3<D9ZUs9�]
4w2y 8 TÔ5��¡
Iw2L=3CjU:BD7J=3Es9;0G2i±1¡G«�Ô�4w2L4[9;<>CG<>RPIw7J=3Cc7:?�÷pBm] � U�=3Cj��0G2 í
�(_a=3C3687JX3B~U��
<DN12!9aU:B¤^Du +��J�Y²J� ^
ò�qG4w2L68<>KQ2L=Y9TU�B�682LN8X3BD9HNS0VU�bJ2W<>=3CG<>R�U}9;2LCh9;03U�9SKQ2!9¢¡
2L=G�:2L4G0VU:B><D=@<D=@U:o*X32!7JX3NONH7JBDXG9;<D7J={CG7[2!NO=37�9

4w7JNHN82LNHNWU:=cX3=3<Do*X325N89H6HX3R�9;X3682@�¤÷p6HU:0VU:KM2!9WU:B¤^Du +��J�J¬J� ^{ �=jE:2L=32!6;U:B¤u�9H03252�q[4w2L68<>KQ2L=Y9TU:BDBD]{C32!9H2L6¢\
KQ<>=32!CPU:o*X32!7JX3N$R!7J=G?A7J68KxU�9H<>7J=GN�ez2L682�?A7JX3=3CW9;7�2	qG0G<>I3<m9�RT0VU�6;U:R�9;2L68<>N�9;<>R!N�7:?¦2	q
9;2L=GC32LCi6;U�=3C37JK�¡
RL7:<>B
4w7JBD]
4w2L4G9H<>C32�e�<D9H0x=37�CG<>NHR!2L68=3<>I3BD2aN82LR!7J=3CVU:6�]xN�9;68X3R!9HX36H2�^�­�0G2L=5RL7:=3NH<DC32L68<>=3E�9;032a2!©k2LR!9HN$7:?¦0Y]
C36;U�\
9;<D7J=vuJ9H032aR!7JKQ4k2�9;<D9H<>7J=�?A7:6�I3U:RT�*Ik7J=G2�0Y]
C36H7JE:2L=xIw7J=3CG<>=3Ex�Ae�<m9;0Ze$U�9H2L6 � uYe�03<>RT0WRL7J=Y9H6H<>IGXG9;2!N�9H7O9;0G2
Iw2L=3C3<D=3EZ7:?�9H032pX3=3N87JBDb�U�9H2LCyRL7J=G?A7:6HKWU�9;<D7J=vuGN8037JX3BDCi6H2LN8X3BD9)<D=FUZKQ7J6H2r2	q[9H2L=3CG2LCsN�9;6HXGR!9;XG6H2:^�/1032!NH2
o*XVU:BD<D9TU}9;<Db:2�U:6HEJXGKW2!=*9HNa03U�b:2SIw2L2!=sRL7J=[lV6HKQ2LCsIY]i9;0G2SU:=3U:BD]
NH<DNa7�?�0Y][CG6;U�9H2LCsKQ2!9¢¡
2L=3��2L4303U:B><D=nX3N¢\
<>=GEx9;032gªs�Gò�ò�� KQ7[CG2LB
^�/1032g43B>7�9�7:?�9H032�EJBD7JIVU:B�KW<D=3<>KSX3KÒ2L=32!6HE:]nN89H6HX3R�9;X3682:u%EJ<mbJ2L=.<D=.¼�<DEJX36H2

º ²



/�U:I3B>2 +�¬[þ ��<D032LC36HU:B�U�=3EJB>2!NrU�9r9H032gEJB>7:IVU:B�KW<D=3<>K�XGK�2!=32L68E:]sR!7J=G?A7J68KxU}9;<>7:=s7:?�KW2�9�¡
2!=3�:2!430VU:BD<>=vu
X3N8<>=3Eg9;0G2Sªn�Gò�ò�� KW7
C32LBk?A7J610Y][CG6;U�9H<>7J=v^

à å ç é Þ é w é�� é�í
/�]
6 \ õ:µ ^ �J� +��JÑ ^ ²�µ +�²�� ^ Ñ:� \ ¸�� ^ õ º +�ÑJÑ ^ õJÑ \ +�²:� ^ ¬:�
÷pBm] \ +��:Ñ ^ ¬�� +�¸[+ ^ õ º \ +�²J² ^ ¸ º
÷pBm] +�¸:� ^ ¸:Ñ \ +�¸J² ^ �:µ +�²�õ ^ ²
+
��032 \ ²:� ^ ¸J¸ ²:� ^ ¬ º \ +�²:õ ^ ÑY¸ \ �[+ ^ õJ² +�ÑJõ ^ �Jõ
ªF2�9 \ + º ¬ ^ �:Ñ +�µ*² ^ µ*² \ +�²:� ^ õ º \ �J¸ ^ +�² \ +�²J¸ ^ �J� \ õ:µ ^ �G+ ¸:� ^�º õ

� u�NH037�e�NS9H0VU�9�9;032Q6H2!NH<DC3X32LNO=32�U�6O9;0G2x±$¡*9;2!6HKQ<>=*X3NOU:6H2WU:B>KQ7JN�9r?AX3B>Bm].2�q
9;2!=3C32!Cvu�U:Bm9;037JXGEJ0d9H032L682
<>N�NHB><DEJ0Y9�Iw2L=3CG<>=3E5=32LU:6�9H032Q«�¡*9;2!6HKQ<>=*X3N!^O/103<DN�Iw2L=3C3<D=3E5<>N�N89TU�I3<>BD<>°L2!CsIY]n9H032�?A7J6HKWU�9H<>7J=F7:? ¬ ^ +�Ñ\�ó0Y]
C36H7:EJ2L=hIw7J=3C.Iw2!9�ez2L2L=.9H032Q«1�f7�?�9;032�N82LR!7J=3ChEJBD]
R!<>=32O6H2LN8<>C3XG2ZU:=3Cs9;0G2g±�� 4G6H7:9H7J=s7:?�9;0G2
KQ2!9;0G<>7J=3<D=32�6H2LN8<>C3XG2:^r �=hU:C3CG<D9;<D7J=vuV9;0G2�N89H6HX3R�9;X3682gC3<>N843B~U�]
N�UxB>U:6HE:2 +�² ^ ÑJÑN\�óNH2!4VU:6;U}9;<>7:=sIk2�9�e�2!2L=
9;0G2rRL2L=Y9H6H7J<DC3N$7:?¦9;0G2r��032pU:=3Ci/�][6�U�6H7JKWU�9;<DRa68<>=3E:NL^m^�/1032�b�U:B>XG2LN$7:?�C3<D032LCG6;U:B�U:=3EJBD2LN$R!7J6H682LNH4w7J=3C
\
<>=GE�9;7�9;0G2rEJB>7JI3U:B�KQ<>=3<DK�X3K|2!=32L68E:]57:?%\ ¬�õ ºG^ ²:� �:RLU:B�ù}KW7JBD2�U:682rEJ<Db:2L=i<>=5/�U:I3BD2 +�¬ ^�ø%7
R�U�9H<>=3EO9;03<DN
NH7:B>XG9H<>7J=5682Lo*X3<>682LC +�Ñ ºJºg<m9;2L6HU�9;<D7J=3N1U�=3C ¸ u ÑJõJ¬ NH2LR!7J=3C3N��¤�a��\¢« +J+�ÑY� ^

/1032Qôaô� �÷��nKW2�9;037
ChU:B>N87P43682LC3<DR!9;NpUPKQ7J682�2�q
9;2!=3C32!C@N89H6HX3R�9;X3682g9;0VU:=s9H032gEJBD7JIVU:B�KW<D=3<>KSX3K
N89H6HX3R�9;X368256H2!4k7J6�9;2!C@?A7J6O9H032PX3=GNH7JBmb:U}9;2LC@R�U:N82h�(_a=3C36H7:X3B~U:�*<DNS2!9�U:B
^mu +��J�Y²J� ^F �=`?(U�R!9�u�U:BD9H037JX3EJ0@U
NHBD<>EJ0Y9aIk2!=3C.7
RLRLXG6HNr=32LU:6a9H032g±1¡Y9;2L68KW<D=*X3NLuw9;032�N�9;68X3R!9HX36H2g4w7JNHN82LN8NH2LNp=37x0*]
C3687JEJ2!=dIw7J=3CGNZ��6 ¬ ^�º\� � ^g �=dU:C3C3<m9;<>7:=vuvX3=3BD<>��2�9;032Wªs�Gò�ò�� N�9;68X3R!9HX36H2�u�9H032L682Q2	q[<>N89HNpRLB>7:NH2Z436H7�q[<>KQ<D9�]F7:?�9;032g/�]
6SU�=3C
��032PU�6H7JKWU�9;<DR�6H<D=3EJN!u�U:N�NH0G7�e�=@<>={¼�<>EJXG6H2 +�Ñ ^x/1032WR!2L=Y9;687J<>CGNO7:?�9;032!NH2x68<>=3E:NOU�6H2ZNH2!4VU:6;U}9;2LC@I*]
µ ^ +���\�Su3e�0G<>RT0i<>N$N8B><DEJ0Y9;BD]WRLBD7JNH2!6$9;0VU�=i9H032r43682!?A2L682L=Y9;<>U:B%U:687JKWU�9;<DR	¡[U:687JKWU�9;<DR)<D=Y9;2L6HU:R!9H<>7J=5CG<>N89;U:=3R!2
7:? µ ^ ¸ 9;7 ² \� �¤�zX36HBD2!]ZU:=GCP��2�9;N8�:73u +��JõY¸J� ^�¼VX36�9;032!6HKQ7J6H2�u*9H032aU:6H7JKWU�9H<>R$68<>=3EJN�U:682a2!NHN82L=Y9;<>U:B>Bm]g<>=WU
4VU:6HU:B>BD2LB¤u*U:N$7J434w7JN82LCP9;7�9H032�KQ7J6H2aRL7JKQKQ7J=x7J6�9;037:EJ7J=VU:B¤u*7J6H<D2L=Y9TU�9H<>7J=�^�/103<DN$NHX3E:EJ2LN�9;N�U:=iU�989;2!KW4G9
9;7FNHX3IGN89TU�=*9H<~U:BDBD].682LC3XGRL2x9H032W0Y]
C3687J43037JIG<>Rx2	q[4k7JN8X36H2x7:?�9H032PU:687JKWU�9;<DRgNH<>CG2WRT0VU�<>=3N!^y/10G2xEJBD7JIVU:B
KQ<>=3<DK�X3K®R!7J=G?A7J68KxU�9H<>7J=�u3e�<D9;0sU:=n2!=32L68E:]n7�?�\ ¸:Ñ ^ ÑG+ �:RLU:B�ù�KQ7JBD2:uVe$U�N�B>7
R�U�9H2LCF<>= +�ÑY¸:õ <m9;2!6;U�9H<>7J=3N
U:=3C õ u �J�Y¸ N82LRL7:=3C3Ng�(����\�« +:+�ÑY� ^�/10G2pb�U:BDX32LN�7:?�9;0G2�CG<>032!C36;U:BvU:=3EJBD2LN)U:6H2rE:<DbJ2!=F<D=i/�U:IGB>2 + ºG^

_�C3CG<D9;<D7J=VU:B�U�=VU:BD]
N8<>Nre$U�NS4w2L68?A7:6HKQ2LCdI*]dRLU:B>R!X3B~U�9H<>=3Ed�A6HKQN � C32!b
<>U�9;<D7J=.b:U�B>X32!NOIw2!9�ez2L2!=�Ik7:9H0
9;0G2nªn�Gò�ò���U:=3Cjô)ô) �÷��`EJB>7JI3U:B�KQ<>=3<DK�X3KöN89H6HX3R�9;X3682LNWU:=3Cj2�q[4w2L6H<DKW2!=Y9TU:BDBD]{C32!9H2L6HKQ<>=G2LCcRL7J=
\
?A7J68KxU�9H<>7J=GNL^W« Ó 4w7JNH<m9;<>7:=3N�?A7J6 ¸ N�9;68X3R!9HX36H2!NS7:?�KW2�9�¡
2!=3�:2!430VU:BD<>=d<>={U:o*X32L7JXGNSNH7:B>XG9H<>7J=��
÷r6;U�0VU:K
2!9OU:B¤^Du +��J�Y¬:� e�2!6H2QEJ2L=G2L6;U}9;2LC{U:=3ChR!7JKW43U:6H2!Cd9H7yIw7:9H0dE:B>7JIVU�B�KQ<>=3<DKxUG^p_)bJ2L6HU:EJ2gb�U:B>XG2LNr?A7J6�9;0G2

º õ



¼�<DEJX36H2 �Gþ ��B>7:9j7:?nKW2�9�¡
2!=3�:2!430VU:BD<>= RL7J=G?A7:6HKWU�9;<D7J=v^ ÷pBD7JIVU:B5KQ<>=3<DK�X3K 2L=32!6HE:] 7:?F\ ¬:õ º[^ ²:�
�:RLU:B�ù}KW7JBD2�X3N8<>=3E�9H032pªs�[ò�ò��¥KW7
C32LB�?A7J6$0Y]
C36HU�9;<D7J=v^�/1032rN�9;6HXGR!9;XG6H2pRL7J686H2!NH4w7J=3C3N19;7�9H032rRL7:=G?A7J6�\
KWU�9;<D7J=VU:B�R!7[CG2x7:?�¼�ò�ò�'�«$ò �10�<DKWKQ2L68KxU�=.2!9gU�B
^mu +��Y²J²J� _Ò«�ÓFe�7J68Kö<>N�X3NH2!C`9;7n0G<>EJ03BD<>EJ0Y9p9;0G2
IVU:RT�*Iw7J=32�N89H6HX3R�9;X3682:^

/�U:I3B>2 + º þ ��<D032LC36HU:B�U�=3EJB>2!NrU�9r9H032gEJB>7:IVU:B�KW<D=3<>K�XGK�2!=32L68E:]sR!7J=G?A7J68KxU}9;<>7:=s7:?�KW2�9�¡
2!=3�:2!430VU:BD<>=vu
X3N8<>=3Eg9;0G2Oô)ô� �÷O�PKQ7[C32!B�?A7J610Y]
C36;U}9;<>7:=v^

à å ç é Þ é w é�� é�í
/�]
6 \ +��Jõ ^�º ¬ \�º Ñ ^ õG+ +�²:õ ^ ¸J¬ \ +�² º[^ ¸:õ \ +�ÑG+ ^ ¬:� \ +�²[+ ^ ²J¸
÷rBD] ²:õ ^ õ º \ õJ� ^ �J� +�õY¬ ^ ² º
÷rBD] +��J¬ ^ ��µ �G+ ^ ²J¬ +�²J¬ ^ õ º
��032 \ +�¸:Ñ ^ ²J¬ +��Y¬ ^�º ¬ +�õG+ ^ ¸:Ñ �:� ^ �:� �Y¬ ^ �Jõ
ªF2!9 \ ²J² ^ õJÑ +�ÑJ� ^ ²:� +�õG+ ^ � º \ �Y² ^ õY¬ +�²:õ ^ �G+ +�õJÑ ^ ÑG+ \ �JÑ ^ ÑG+

º �



¼�<DEJX36H2 +�Ñ[þ ��B>7�9�7�?.KW2�9�¡
2!=3�:2!430VU:BD<>= RL7J=[?A7J6HKWU�9;<D7J=v^ ÷pBD7JIVU:BxKW<D=3<>K�XGK 2L=G2L6HE�] 7�?F\ ¸�Ñ ^ Ñ[+
�:RLU:B�ù}KW7JBD2PX3N8<>=3Eh9;032yô)ô) �÷��`KW7
C32!B$?A7J6g0Y][CG6;U�9H<>7J=v^c/1032yN89H6HX3R�9;X3682FR!7J6H682LN84k7J=GC3NQ9H7d9H032iRL7J=
\
?A7J68KxU�9H<>7J=3U:B�R!7[C32W7:?��1«7'��8'}ò�«Ò�10�<DKWKQ2L68KxU�=s2!9�U:B
^mu +��Y²J²:� _½« Ó ez7J6HKö<DN�XGNH2LC`9H7F0G<>EJ03BD<>EJ0Y9
9;0G2�I3U:RT�*Ik7J=G2ON�9;6HXGR!9;XG6H2:^

µYÑ



/�U:I3B>2 +�µGþ «�7JKQ4VU:68<>NH7:=y7�?�0Y][CG6;U�9H<>7J=y2L=32!6HEJ<D2LN�?A7J6)KW2�9�¡
2!=3�:2!430VU:BD<>=v^z/1032OlV68N89aRL7JBDX3KQ=F682!?A2L68N)9H7
9;0G2y0Y]
C36HU�9;<D7J=cKW7
C32LBzX3NH2!C�<D=�9;032P?AX3=GR!9;<D7J=c2!b�U:BDXVU�9;<D7J=3N!u�e�03<>RT0�U:6H254w2L6�?A7J6HKQ2LCjU�9g9H0325EJBD7JIVU:B
NH7:B>XG9H<>7J=3NrE:<DbJ2!=@<D=h9H032QNH2LR!7J=3C{RL7JBDX3KW=�^Q/10G2W9;7�9TU:B�2!=32L68E:]Ju�òC¬��®¬�u¦<>Np43687�b[<DC32LC@U:B>7:=3E5e�<D9;0h9;0G2
RL7:=*9H6H<DI3XG9;<D7J=3N�?A6H7JK|0Y]
C36HU�9;<D7J=vu
ò"PRQTS�u[=G7J=*Ik7J=GC32LC5<D=*9H2L6HU:R!9H<>7J=3Na�A<>=3R!B>X3C3<D=3Ep0Y][CG6H7JEJ2!=5Ik7:=3C3<>=GE � u
ò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
d�BAMj@
HJB�M¯F 1 ¬�� ¬ 1 P
QjS 1 W��

1 �j� 1 ¬�� �
ªs�Gò�ò�� ªs�Gò�ò�� \ ¬:õ º[^ ²J² \ ¬:õ:õ ^ õ º \ +�� ^ + º ¬ ºG^ ¬�� Ñ ^ �:Ñ

ô)ô� �÷O� \ + º � ^'º ¸ \ + º Ñ ^ ²:¸ \�º + ^ µ*² ¬
+ ^ õ�µ + ^ Ñ º
Ùa±��3�rø \ +�²:Ñ ^ õJõ \ +�¸�� ^ +�² \�º ¸ ^ ¬:� ¬
+ ^ µJ� ¬ ^ Ñ:�

ôaô� �÷�� ô)ô� �÷O� \ ¸:Ñ ^ ÑG+ \ µG+ ^ µG+ \�º + ^ µ*² ¬
+ ^ õ�µ + ^ Ñ º
ªs�Gò�ò�� \ µ3+ ^ � º \ µJ� ^ �:� \ +�� ^ + º ¬ ºG^ ¬�� Ñ ^ �:Ñ
Ùa±��3�rø \ µ*² ^ µY� \¢º ¸ ^ ²�õ \�º ¸ ^ ¬:� ¬
+ ^ µJ� ¬ ^ Ñ:�

�(68KWN � CG2!b
<~U�9H<>7J=GN)?A687JK®9;032 ¸ 2	qG4w2L68<>KQ2L=Y9TU�B>BD]PC32!9H2L6HKQ<>=G2LCsN�9;6HXGR!9;XG6H2LNae�2!6H2 + ^ ¸ º µ U:=3C + ^ + º � ?A7:6
9;0G25ªs�Gò�ò�� U:=3C�ô)ô� �÷O�hEJB>7JI3U:B�KW<D=3<>K�XGKñ2L=G2L6HE�]@N�9;6HXGR!9;XG6H2LN!u�6H2!NH4w2LR!9H<Db:2LBD]:^s_�Bm9;037:X3EJ0{9H032LN82
b�U:B>XG2LN�C37.=G7:9g6H2��V2LR�9Z2�q
9;682LKQ2LBm]@EJ7
7
C`RL7J686H2!NH4w7J=3C32!=3RL2�u�9H032P6H2!NHX3Bm9;NgN8X3EJEJ2!N89�9H0VU�9�9H0325ô)ô) �÷��
N89H6HX3R�9;X3682OKWU�]5Iw2�KQ7J682yÖ82�q
9;2!=3C32!C3Ø3^���XVU�B><D9;U�9;<mbJ2!BD]Ju*9;0G<>N)U:EJ682L2LN1e�<m9;0i9;032�U:I3N82L=3R!2O7�?�0Y]
C36H7JE:2L=
Iw7J=3C3<D=3EZ<>=P9;0G2Oô)ô� �÷O�PN89H6HX3R�9;X3682:^

 �9Q<>NZU:BDNH7.<>=Y9H2L6H2!N89H<>=3Eh9;7hRL7:KW4VU�6H252L=G2L6HE�]�2!b�U:BDXVU�9;<D7J=3NZU�9ZR!7J6H682LN84k7J=GC3<>=3EhEJBD7JIVU:BzKW<D=3<>KSX3K
NH7:B>XG9H<>7J=3N!^{/10G<>Ng<>=[?A7J6HKWU�9;<D7J=@<DNgEJ<Db:2L=c<>=�/�U:I3BD2 +�µ ^{ �9Z<>NgU�434VU:682L=Y9Z9;0VU�9g9H032yªs�Gò�ò���KQ7
C32LB
43682LC3<DR!9;NSB~U:68EJ2WN�9TU:IG<>B><D°L<D=3Ei0*]
C36HU�9;<D7J=@?A682L2P2!=32L68EJ<>2!NL^n �=cU�C3C3<D9H<>7J=�u�9H032LN825RL7J=Y9;68<>I3X[9;<>7:=3N�9H2L=3C`9H7
C37JKQ<>=3U�9;2�9H032W4G6H2LCG<>R!9H<>7J=h7:?z9;032ZEJBD7JIVU:B�KW<D=3<>K�XGK�N�9;6HXGR!9;XG6H2:^5�[4k2!RL<mlVR�U:BDBD]:u�2!=32L68E:]h2!b�U:BDXVU�9H<>7J=3N
U�9W9;032nôaô� �÷O�jU:=3C�XG=3NH7JBmb�U�9;2!C�NH7JBDXG9;<D7J=3NQ<>=3CG<>R�U}9;2FU@NHX3IGN89TU�=*9H<~U:B)<>=GRL6H2LU:NH2n<>=�7�b:2L6;U�B>B)2L=32!6HE:]:u
e�03<DRT0{RLU:=hIk2gC3<D6H2!R!9;Bm]nR!7J6H682LB>U�9;2!Ch9H759;032g<D=3RL682�U:N82Q<D=.0Y][CG6;U�9H<>7J=.?A6H2!2g2L=32!6HE:]:^g �=hRL7J=Y9;6HU:N89Lu%9;03<DN
RL7:6H6H2!B~U�9H<>7J=ZC37
2LN�=37:9z037JBDCQ?A7:6�9H032�ô)ô� �÷O�gKW7
C32!B
^� �=Q?(U:R!9Lu
9H032aôaô� �÷O�ZKW7
C32!B
uYB><D�:219;0G2�ªs�[ò�ò��
KQ7[C32!B
u34G6H2LCG<>R!9HN�UQKW7:6H2rN89;U:I3<DB><>°!<>=3Eg0Y]
C36HU�9;<D7J=y?A682L2�2L=32!6HE:]FU�9�9H032�ªn�Gò�ò��óN87JB>X[9;<>7:=v^��)7�e�2�bJ2L6!u
=37J=*Iw7J=3C32!C�<>=Y9;2!6;U:R�9;<>7:=3N5U:682sB>2!NHNx?(U�bJ7:6;U:I3BD2.U�9P9H03<>NWNH7JBDXG9;<D7J=vu1682LNHXGBD9;<D=3E`<D=�U:=¯7�bJ2L6HU:B>Ba2L=32!6HE:]
<>=GRL6H2LU:NH2�^t �=�U:C3C3<m9;<D7J=vu�U:Bm9;037JXGEJ0�9H032sNH7:BDb�U�9;<D7J=�?A682L2s2!=32L68E:]�Iw2LR!7JKQ2LNPBD2LNHNxN89TU�I3<>BD<>°L<D=3E{U�9P9;0G2
X3=3N87JBDb�U�9H2LChNH7:B>XG9H<>7J=vu¦U�=d<D=3RL682�U:N82Z<>=s9;0G2Q=*X3KSIk2!6�7�?z?(U�bJ7:6;U:I3BD2g=37J=*Iw7J=3C32!C@<>=Y9H2L6;U�R!9;<D7J=3N�RLU:X3N82LN
9;0G2�7�b:2L6;U�B>B%2L=G2L6HE�]P9;7ZIw2�=G2�U:619;0G2�E:B>7JIVU�B�KQ<>=3<DK�X3K NH7JBDXG9;<D7J=v^

 �9�NH037:X3B>CyU:BDNH7gIw2r=37:9;2!C59;0VU�9�9;032�·����¯U:B>EJ7:6H<D9H03Kf<>N1U�I3B>2�9H7Z<>=3032!6H2!=*9HBD]W<>C32!=Y9;<D?�]xB>7�eÏ2L=32!6HE:]

µ3+



/�U:I3B>2 +�¸[þ ø%7�ef2L=32!6HE:]{RL7:=G?A7J6HKQ2L68N5��e�<D9;0G<>= Ñ ^ ¸ �:R�U�B�7:?�EJBD7JIVU:B�KQ<>=G<>K�X3Kñ2L=32!6HE:] � ?A7J6Oô)ô) �÷��
KQ7[C32!B
^�/�7:9;U:Bv2L=G2L6HE:<>2LN)U:=GCFR!7J=G?A7J68KxU�9H<>7J=3U:BkR!7[CG2LNS�10�<>KQKQ2L6HKWU:=W2!9aU:B
^mu +��Y²J²J� U:682pEJ<Db:2L=v^

� M9�
FrMjE l�;KE 1 ¬��®¬ � M9�
FIM¯E l�H®xe?'M9��HJB � M�O�;
+ \ µY� ^ �Y² �1«7'�÷
'�_)÷
¬ \ µY� ^ õJ� �1«7'}�:'}ò�÷
º \ µY� ^ �Y² �1«7'��8'}ò��
µ \ µY� ^ �G+ �1«7'}�8'�ò�_
¸ \ µY� ^ ¸J² �1«7'}÷�ò�¼

RL7:=G?A7J6HKQ2L68NLu�U:B>7:=3E5e�<D9;0h9;0G2WEJBD7JIVU:B�KW<D=3<>K�XGK�2!=32L68E:]hRL7J=[?A7J6HKWU�9;<D7J=v^Z/�U:I3B>2 +�¸ B><DN89HNplGbJ2QB>7
R�U:B
KQ<>=3<DK�X3K 2L=32!6HE:]iR!7J=G?A7J68KxU�9H<>7J=GN�e�<D9H03<>= Ñ ^ ¸ �:R�U�B�7�?�9;0G2Oô)ô� �÷O�PEJBD7JIVU:BvKQ<>=G<>K�X3K 2L=G2L6HE�]J^�/1032
N89H6HX3R�9;X3682LN5U�6H2y6H2LB>U�9;2!Cj9H7{9H032FE:B>7JIVU�B1KW<D=3<>K�XGK¹2L=G2L6HE�]�R!7J=G?A7J68KxU}9;<>7:=�U�NW2�b[<DC32L=GRL2LC¯IY]�9H032L<D6
NH<DKW<DB~U:6�RL7:=G?A7J6HKWU�9H<>7J=VU�BzR!7[C32!NF�10�<>KQKQ2L6HKWU:={2!9QU:B¤^Du +��Y²J²J� ^c�[X3RT0j<>=[?A7J6HKWU�9;<D7J=@03U:NZ<>KQ4k7J6�9TU:=Y9
6;U�KW<mlVR�U�9H<>7J=GN�?A7J6pKW7:6H2gC32�9TU:<DB>2LC.?A682L2Q2L=32!6HE:]hRLU:B>R!X3B~U�9H<>7J=GNLu¦U:=3Chez7J6H�hU:BD7J=3E59;0G2LNH2QB><D=32LNr<DNpRLX36¢\
6H2!=Y9;BD]P<>=i436H7:EJ6H2!NHNL^

ç ),(�),+ ;$;>D 4*;2�43¯;>|Rm�HJBk?*�
ø%<>��2�KQ2!9�¡*2L=3��2L430VU�B><>=�u�BD2LX
¡
2!=3�:2!430VU:BD<>=i�(�1¡
/�]
6¢¡G÷rBD]J¡G÷rBD]J¡[��032T¡[ø%2LX
¡[�p� � <DN�U�=S2L=GC37JEJ2!=37JX3N�4w2L=
\
9TU�4k2!4G9;<DC32O<D=ye�0G<>RT0n9H032SKQ2!9H03<>7J=G<>=32r682LNH<DC3X32O0VU:N�Iw2L2!=s6H2!43B~U�RL2LCFIY]nUQB>2!X3RL<D=32O682LN8<>C3X32�^�/1032SX3=
\
NH7:BDb�U�9;2!CcEJB>7JI3U:B�KQ<>=3<DK�X3KMRL7J=[?A7J6HKWU�9;<D7J=`2	qG0G<>I3<m9;NQUs9�][4w2i H TÔ���¡
Iw2L=3C�U:687JX3=3C�9;0G2n÷rBD] � ¡
��0G2 í
IVU:RT�*Iw7J=32O6H2LE:<>7J={�(_a=3C3687JX3B~U��
<DN�2!9�U:B
^mu +��J�J²J� ^�_�N)2�q[4w2LR!9H2LCvuw9;032p<D=3RLBDX3NH<D7J=i7:?�0Y]
C36;U}9;<>7:=n2!©k2LR�9;N!u
X3N8<>=3Ex9H032Zªs�[ò�ò��|KQ7[C32!B
uw436H7
C3X3R!2LNrU�=s2�q
9;2!=3C32!C{N87JBDb�U�9H2LCsR!7J=G?A7J68KxU�9H<>7J=�^a_aEYU:<>=�u�U:N)9;032S43B>7:9
<>=W¼�<DEJX36H2 +J+ NH0G7�e�N!u[9H032�682LNH<DC3X32!Nz=32LU:6�9;032�±1¡*9H2L6HKQ<>=*X3N�U:682�U�B>KQ7JN89�?AX3BDBD]S2�q
9;2!=3C32LCPe�<m9;0xU�N8B><>E:0*9
Iw2L=3Cy=32�U�6�9H032O«�¡*9;2!6HKQ<>=*X3N!^�/103<>N�Iw2L=3C3<D=3EZ<>N�U:BDNH7ZN89;U:I3<DB><>°!2LC5IY]iUZ0Y][CG6H7JEJ2!=FIw7J=3C ³ <>=59;03<DN1R�U:N82
U ¬ ^ + º \� 0Y][CG6H7JEJ2!=.Ik7:=3C.Ik2�9�e�2!2L=.9;0G2Z«1�ó7:?�9;032SNH2LR!7J=3C.EJBm]
RL<>=G2S6H2!NH<DC3X32gU:=GCn9;032�±�� 4G6H7:9H7J=
7:?v9H032�BD2LX3R!<>=32)6H2!NH<>CGX32:^�/1032�U:6H7JKWU�9H<>R16H<D=3EJN�U:6H2aU:B>N87Oe�<DC32LBm]WN82L4VU�6;U�9H2LCxe�<m9;05U�C3<>N�9TU:=3R!2�7:? +Lµ ^ µ:µ\�ÒIw2!9�ez2L2L=j9;032P9�ez7dRL2L=Y9H6H7J<DC3NL^`/10G2ib�U:BDX32LNg7�?)9H032 ¬�µ C3<D032LC36HU:B1U:=GEJB>2!NLu�6H2!NHX3Bm9;<>=GE.<>=cUsEJBD7JIVU:B
KQ<>=3<DK�X3K 2L=32!6HE:]i7:?�\ ¬:� ºG^ +Lµ �:R�U�B�ù�KQ7JB>2�uVU:682�E:<DbJ2!=n<D=y/�U:I3BD2 +�� ^�/103<>N�NH7:B>XG9H<>7J=5e�U:N)?A7:X3=3CFU�?�9;2!6
+J+ º + <m9;2!6;U�9H<>7J=3N�U�=3C ¸ u ¸:�Y² N82LRL7:=3C3Np�(����\�« +J+�ÑY� ^�_Ð43BD7:9�7:?k9;03<DN�N�9;68X3R!9HX36H2a<>N�NH037�e�=W<>=W¼�<>EJXG6H2 +J+ ^

/1032Qôaô� �÷��nKW7
C32LB�U:B>N875436H2!C3<>R�9;2!C{U5EJBD7JIVU:B�KQ<>=3<DK�X3K N89H6HX3R�9;X3682Z9H0VU�9�e�U:NpKQ7J6H2�2	q
9;2L=GC32LC

µ*¬



/�U:I3B>2 +��Gþ ��<D032LCG6;U:B�U:=3E:B>2LNSU�9�9;032PE:B>7JIVU�B�KW<D=3<>K�XGKú2L=32!6HE:]{RL7:=G?A7J6HKWU�9H<>7J=d7:?1BD2LX
¡
2!=3�:2!430VU:BD<>=vu
X3N8<>=3Eg9;0G2Sªn�Gò�ò�� KW7
C32LBk?A7J610Y][CG6;U�9H<>7J=v^

à å ç é Þ é w é�� é�í
/�]
6 \ õ:µ ^ õJõ +��JÑ ^ ÑJÑ +�²:õ ^�º Ñ \ �JÑ ^ ¸�µ +�ÑJÑ ^ µY� \ +�²:� ^ ¬[+
÷rBD] \ +��JÑ ^ ²:õ +LµYÑ ^ �J� \ +�²:õ ^ ÑG+
÷rBD] +�µJµ ^ +�µ \ +�¸J¬ ^ õ º +�²J² ^ Ñ º
��032 \ ²:� ^ �Y¸ ²
+ ^'º Ñ \ +�²:� ^ ÑJ� \ �JÑ ^ �Y² +�ÑJõ ^ ¬:�
ø¦2!X \ õ ºG^ �J� + º õ ^ �Y¬ \ +�²:� ^ ¬�µ \ ¸ ºG^ �G+ +�²:� ^ ¸:� \ +�²:õ ^ õ:µ �J� ^ õG+

¼�<DEJX36H2 +:+Jþ ��BD7:9c7:?nB>2LX*¡
2L=3��2L4303U:B><D= R!7J=G?A7J68KxU}9;<>7:=v^ ÷pBD7JIVU:BWKW<D=3<>KSX3K 2!=32L68E:]f7:?y\ ¬:� º[^ +�µ
�:RLU:B�ù}KW7JBD2�X3N8<>=3E�9H032pªs�[ò�ò��¥KW7
C32LB�?A7J6$0Y]
C36HU�9;<D7J=v^�/1032rN�9;6HXGR!9;XG6H2pRL7J686H2!NH4w7J=3C3N19;7�9H032rRL7:=G?A7J6�\
KWU�9;<D7J=VU:B�R!7[C32W7:?�¼�ò�ò�'�«$¼|��0�<>KQKW2!6HKWU:=.2!9�U:B
^mu +��Y²J²:� _®« Ó e�7:6HKM<>N�X3NH2!C`9;7n0G<>EJ03BD<>EJ0Y9p9;0G2
IVU:RT�*Iw7J=32�N89H6HX3R�9;X3682:^

µ º



/�U:I3B>2 +�²[þ ��<D032LCG6;U:B�U:=3E:B>2LNSU�9�9;032PE:B>7JIVU�B�KW<D=3<>K�XGKú2L=32!6HE:]{RL7:=G?A7J6HKWU�9H<>7J=d7:?1BD2LX
¡
2!=3�:2!430VU:BD<>=vu
X3N8<>=3Eg9;0G2Oô)ô� �÷O�PKQ7[C32!B�?A7J610Y]
C36;U}9;<>7:=v^

à å ç é Þ é w é�� é�í
/�]
6 \ +��:õ ^'º ² \¢º Ñ ^ �J� +�²:õ ^ µY� \ +�² ºG^ µYÑ ²:õ ^ �J� \ +��G+ ^ + º
÷rBD] ²:õ ^ �Y¬ \ õY² ^ +�² +�õY¬ ^ �J�
÷rBD] +�� ºG^ ¬:Ñ �[+ ^ ¸
+ +�²J¬ ^ ²J¬
��032 \ +�¸�Ñ ^ �:� +��[+ ^ ¸}µ +�õG+ ^ ¸J² �J� ^ ²J¸ \ õJ� ^ õY¸
ø%2!X \ ²:¸ ^ µY¸ +�ÑJ¸ ^'º ¬ +�õG+ ^ ²J¸ +�²:� ^ ¸ � ºG^ õ:µ +�²:¬ ^ ¬:¬ +�²:� ^�º +

9;03U:=F9H032OXG=3NH7JBmb�U�9;2!CFEJBD7JIVU:B%KQ<>=G<>K�X3K N89H6HX3R�9;X3682:^1/1032�IVU:RT�*Iw7J=32ON89;68X3R!9HX36H2O<>N�2LN8NH2!=*9H<~U:BDBD]i<DC32L=[\
9;<DR�U:BV9H7S9;032aKW2�9�¡
2!=3�:2!430VU:BD<>=WEJB>7JI3U:B�KW<D=3<>K�XGK 2L=G2L6HE�]xR!7J=G?A7J68KxU�9H<>7J=�uJe�<D9;0PUP�(68KWN � C32�b
<~U�9H<>7J=Q7:?
7J=3Bm] Ñ ^ Ñ:ÑY¸ ^�_aN�e�<D9;0nKW2�9�¡
2!=3�:2!430VU:BD<>=n9H032gN89H6HX3R�9;X3682g2�q[03<>IG<D9;N�UPIk2!=3C3<D=3EP=32LU:6�9;0G2g±1¡*9H2L68KW<D=
XGN
e�<D9H0`=37sN8<>EJ=G<DlVRLU:=Y9�0Y]
C36H7JE:2L=cIk7:=3C3<>=GE���6 ¬ ^�º \� � ^s/1032PR!2L=Y9;687J<>C�N82L4VU�6;U�9H<>7J=`CG<>N89;U:=3R!2P7:?19;0G2
9�ez7nU:687JKWU�9;<DRS6H<D=3EJNr<DN µ ^ +�¸ \�|e�<m9;0dU5=32�U:68BD]n4VU:6;U�B>B>2!B�7J68<>2!=*9;U�9;<D7J=v^O/103<>NpRL7:=G?A7J6HKWU�9H<>7J=vu�NH037�e�=
<>=F¼�<DEJX36H2 +�¬ uVRL7J686H2LN84k7:=3C3Na9H7xU�=n2L=G2L6HE�]yb�U:BDX32p7:?�\ µY� ^ ¸J² �:RLU:B�ù�KQ7JBD2:uVU:=GCFe�U:Na?A7JXG=3CnU}?�9;2L6 +J+ º ²
<D9H2L6HU�9;<D7J=3NOU:=3C � u ¬�µ ºyNH2!RL7J=3CGNy�¤����\¢« +J+�ÑY� ^F/1032xRL7J686H2LN84k7:=3C3<>=GEnb�U:B>X32!NS7:?�9;032PCG<>032!C36;U:B�U:=GEJB>2!N
U:682�E:<DbJ2!=i<>=i/�U�I3B>2 +�² ^

ò�qG4w2L68<>KQ2L=Y9TU�B32!b
<>CG2L=3R!2aN8X3EJEJ2!N89;N�9;03U�9�B>2!X
¡
2!=3�:2!430VU:BD<>=ZRL7J=[?A7J6HKWU�9;<D7J=3N�U�B>NH7r4w7JN8NH2LN8Nz2	q
9;2L=GC32LC
4w2L4G9H<>C32WIVU:RT�*Ik7:=32LNy�¤«$U:KW2!6HKWU:=@2�9gU:B¤^Du +��:õ º � ^FÙaN8<>=3Ey9;032xN;U:KQ2xN82!9g7:?$2�q[4k2!6H<DKW2!=*9;U:B>Bm]hC32!9H2L6¢\
KQ<>=32!CPRL7J=[?A7J6HKWU�9;<D7J=3N!uGU�bJ2!6;U:E:2S« Ó �A6HKQN � C32�b
<~U�9H<>7J=3N�e�2!6H2r?A7JX3=GCP9;7gIw2 + ^ µ:µYÑ U:=3C + ^ + º ² ?A7J6�9;0G2
ªs�Gò�ò��®U:=GC@ô)ô) �÷��.KW<D=3<>KWUGu�682LN84k2!R!9;<mbJ2!BD]J^x/1032xU�b:2L6;U�EJ2Pªn�Gò�ò�� C32!b
<~U}9;<>7:=d<DNpNHB><DEJ0Y9;Bm]nIw2!9�\
9;2!6a9H0VU:=F?A7:6aKQ2!9¢¡
2L=3��2L4303U:B><D=vu�U�BD9;0G7JX3EJ0i9;032Sôaô� �÷��yC32�b[<>U�9;<D7J=n682LKWU:<>=GN)2!NHN82L=Y9;<>U:B>Bm]iX3=3RT0VU:=GEJ2LC
Iw2LR�U�X3NH2�7:?�9H032pNH<DKW<DB~U:68<D9;<D2LN�7:?�9H032r9�e�7xôaô� �÷��5KQ<>=G<>K�X3K 2L=G2L6HE�]iN89;68X3R!9HX36H2!NL^$ �9)N8037JX3BDCnU:BDNH7ZIw2
=37:9H2LCn9H0VU�9a9;032Zªn�Gò�ò��|EJBD7JIVU:B%KQ<>=G<>K�X3K½N89;68X3R!9HX36H2!Nr7:?�9;0G2O9�ez752L=3��2L430VU�B><>=GNrU:6H2�bJ2!68]FNH<>KQ<>B>U:6
e�<D9H0yUF�A6HKQN � C32�b[<>U�9;<D7J=57:?�7J=3Bm] Ñ ^ ¸[+�� ^

 �=G?A7J68KxU�9H<>7J=d7J={2L=32!6HE:]{2!b�U:BDXVU�9;<D7J=3Np<>NO436H7�b
<>CG2LC`<D=@/�U:I3B>2 +�õ ^i/1032xRL7J=3R!B>X3N8<>7J=GNSU:682xo*XVU:BD<m\
9TU}9;<Db:2LBm]hNH<>KQ<>B>U:6�9H7n9;037:NH2xKWU:C32Z?A7J6�KW2�9�¡
2!=3�:2!430VU:BD<>=v^y/10VU�9S<>N!u�9;0G25ªs�Gò�ò��®KQ7[C32!B�436H7
C3X3R!2LC
0Y]
C36;U�9H<>7J=�?A6H2!2�2L=G2L6HE:<>2LN¦e�03<DRT0�C37JKQ<>=VU}9;2LCp9;0G2�7�bJ2!6;U:BDB
2!=32L68E:]J^� �=SRL7:=*9H6;U:N�9�uYU�BD9;0G7JX3EJ0p9;032zô)ô) �÷��
KQ7[C32!B�436H7�b
<>C32!C56H2!B~U�9H<DbJ2!BD]ZKQ7J6H2)N89;U:I3<DB><>°LU�9;<D7J=QU�9�9H032pªs�[ò�ò��×EJBD7JIVU:B�N87JB>XG9H<>7J=�u
<m9;NzRL7J=Y9;68<>I3X[9;<>7:=
C3<DCF=37�9�C37:KW<D=VU�9;2r9H032O2!=32L68E:]yB~U:=GC3NHRLU:4k2�Iw2LR�U�X3NH2�7�?�9;0G2OX3=[?(U�b:7J6;U�I3B>2�=37J=*Iw7J=3C32!Cs<>=Y9;2!6;U:R�9;<D7J=3NL^
�[<DKW<DB~U:68BD]Ju�?(U�b:7J6;U�I3B>2�<D=Y9;2L6HU:R!9H<>7J=GN$U�9$9H032�X3=GNH7JBmb:U}9;2LC5E:B>7JIVU�BkKQ<>=3<DK�X3KóRLU:X3N82LCy<D9;Nz7�bJ2L6HU:B>Bk2L=32!6HE:]

µJµ



¼�<DEJX36H2 +�¬[þ ��B>7:9�7:?�BD2LX
¡
2!=3�:2!430VU:BD<>=�R!7J=G?A7J68KxU}9;<>7:=v^�÷pBD7JIVU:B*KQ<>=3<DK�X3K×2!=32L68E:]�7:?3\ µY� ^ ¸J² ��R�U:B~ù�KQ7JB>2
X3N8<>=3Eh9;032yô)ô) �÷���KW7
C32LBz?A7J6Z0*]
C36HU�9;<D7J=v^c/1032yN89H6HX3R�9;X3682nRL7:6H6H2!NH4w7J=3C3NZ9;7h9;0G2yR!7J=G?A7J68KxU}9;<>7:=VU:B
RL7
C32�7:?��$«7'}�8'}ò�«|��0�<>KQKW2!6HKWU:=P2!9�U:B¤^Du +��Y²J²J� _ «�ÓWez7J6HKÒ<DN)XGNH2LCF9;7Q03<>EJ0GB><>E:0*919H032�IVU:RT�*Ik7:=32
N89H6HX3R�9;X3682:^

µ*¸



/�U:I3B>2 +�õGþ «�7JKW43U:6H<DNH7J=.7:?�0Y]
C36HU�9;<D7J=.2L=32!6HEJ<D2LN�?A7J6�B>2LX*¡
2L=3��2L4303U:B><D=v^p/1032�lV6HN�9pRL7JBDX3KQ=s6H2�?A2L6HN�9H7
9;0G2y0Y]
C36HU�9;<D7J=cKW7
C32LBzX3NH2!C�<D=�9;032P?AX3=GR!9;<D7J=c2!b�U:BDXVU�9;<D7J=3N!u�e�03<>RT0�U:6H254w2L6�?A7J6HKQ2LCjU�9g9H0325EJBD7JIVU:B
NH7:B>XG9H<>7J=3NrE:<DbJ2!=@<D=h9H032QNH2LR!7J=3C{RL7JBDX3KW=�^Q/10G2W9;7�9TU:B�2!=32L68E:]Ju�òC¬��®¬�u¦<>Np43687�b[<DC32LC@U:B>7:=3E5e�<D9;0h9;0G2
RL7:=*9H6H<DI3XG9;<D7J=3N�?A6H7JK|0Y]
C36HU�9;<D7J=vu
ò"PRQTS�u[=G7J=*Ik7J=GC32LC5<D=*9H2L6HU:R!9H<>7J=3Na�A<>=3R!B>X3C3<D=3Ep0Y][CG6H7JEJ2!=5Ik7:=3C3<>=GE � u
ò W��

uV2LBD2LR�9;6H7:N89TU}9;<>Rr<D=Y9;2L6HU:R!9H<>7J=GNLuVò �j� u�U:=3Ci9;7J68NH<D7J=vu3òC¬�� � ^
d�BAMj@
HJB�M¯F 1 ¬�� ¬ 1 P
QjS 1 W��

1 �j� 1 ¬�� �
ªs�Gò�ò�� ªs�Gò�ò�� \ ¬:� º[^ +�µ \ ¬:�:õ ^'º Ñ \ +�� ^ ÑY² ¬ ºG^ ²:² Ñ ^ µJ�

ô)ô� �÷O� \ +J+�¬ ^ �JÑ \ +�ÑJ¸ ^ Ñ º \�º Ñ ^ �Y¸ ¬:¬ ^'º + + ^ ÑJ²
Ùa±��3�rø \ +�µ*¬ ^ õ:µ \ + º:ºG^ ¸
+ \�ºJºG^ ¬:� ¬�Ñ ^ ²�� ºG^ +�²

ôaô� �÷�� ô)ô� �÷O� \ µY� ^ ¸J² \¢º � ^ Ñ:Ñ \�º Ñ ^ �Y¸ ¬:¬ ^'º + + ^ ÑJ²
ªs�Gò�ò�� \¢º � ^ +�Ñ \ µ:µ ^ ¬�� \ +�� ^ ÑY² ¬ ºG^ ²:² Ñ ^ µJ�
Ùa±��3�rø \ µ ºG^�º ² \¢º µ ^ Ñ�µ \�ºJºG^ ¬:� ¬�Ñ ^ ²�� ºG^ +�²

9;7ZIw2re�<D9;0G<>=iUg?A2!e×��R�U:B~ù�KQ7JB>2�7�?�9H032pEJB>7JI3U:Bkb�U:BDX32:^

ç ),(�) ç 2�;>8<H�<jB z�8:?*�
;
��2LRLU:EJBm][R!<>=32�<>N)UQB~U:68EJ2L6�7JBD<>EJ7J4w2L4[9;<>CG2rRL7J=3N8<>N�9;<>=GEx7:?�º Ñ C3<D032LCG6;U:B�U:=3E:B>2LN!^�/103<>N)4k2!4G9;<DC32pe$U:N)lV6HN�9
KQ7[C32!B>2!CgX3NH<D=3EpUp±�� w EJ687JX34QU�9�9H032�·%¡[U�KW<D=37�2!=3CxU�=3CQU)¡G«1�p�p��E:6H7JX34QU�9�9;032)·%¡*R�U:68Ik7�q
]
B32L=3C�^
 �=dEJ2L=32!6;U:B¤u%2L=32!6HE:]hKQ<>=G<>KQ<>°�U}9;<>7:=3N1?A7J6�9;032ZX3=GNH7JBmb:U}9;2LCd4w2L4G9H<>C32g<D=3C3<>RLU�9;2ZU�=d2!=37J68KW7JXGN�=*X3KSIk2!6
7:?�B>7
R�U:B[KW<D=3<>KWUae�03<DRT0x6H2!436H2!NH2!=*9�KW2�9TU:N�9TU:IGB>21N89H6HX3R�9;X3682LNzRL7J686H2LN84k7:=3C3<>=GE�9H7�43U:689H<~U:BDBD]O6H<>E:0*9¢¡
0VU:=GC
U:=3C{B>2�?�9�¡
0VU�=3C`·v¡
032LBD<>R!2LNL^x �=@<>=G<D9;<>U:B><D°L<D=3EW9H032PU:BDEJ7J68<D9;0GK�9;0G2W<D=G?A7J6HKWU�9H<>7J=.<D=@/�U:I3B>2Qºy436H7�b
<>C32!N
µ <>=G<D9;<>U:B¦6H2!EJ<>7J=GN�?A7J6�2LU:RT0hEJBD]
RL<D=32�682LNH<DC3X32�u%7J6rUx9;7�9TU:B�7:? +�Ñ í <>=G<D9;<>U:B%NHXGIkC37:KxU:<D=3N�?A7J6a9;032g2!=*9H<>682
C32!R�U:4w2L4G9H<>C32�^W/10G<>Nre$U�NOKQ7[CG<DlV2!Ch9H7yº ¬ <>=3<m9;<~U�B�N8X3IkCG7JKxU�<>=3NpIY].RL7:K�I3<>=G<>=3E59;0G2QåtN8X3IwC37JKWU:<>=3N
?A7J6$2LU:RT0y6H2LN8<>C3XG2:u�U:=3CiN82�U:68RT03<>=3Eg9H032r2L=Y9;<D6H2�àFN84VU:R!2x�~\ +�õ:Ñ u +�õJÑY� ?A7:612!bJ2!68]57�9;032!61EJBD]
RL<D=32�682LNH<DC3X32�^
_�EJB>7:IVU:BVKQ<>=3<DK�X3K¥2L=32!6HE:]Z7:?w\ � º[^ õY² ��R�U:B~ù�KW7:B>2$e�U:NzBD7[RLU�9;2!CZX3NH<D=3EO9H032aªs�Gò�ò��×KW7
C32LB�^�Ùa=3BD<>��2
9;0G2nX3=3N87JBDb�U�9H2LC�N89;68X3R!9HX36H2��(_�=GC36H7JXGB~U:�*<>NQ2!9xU:B¤^Du +��J�J²J� u�9;032FRL7J=Gl3EJX36;U}9;<>7:=�C37
2LNW=37:9x2�q[03<>IG<D9WU
032!B><>R!7J<>C3U:B%9;03682L2	¡*C3<>KQ2L=3N8<>7J=3U:B�43U�9H9H2L6H=�uvI3XG9�Ux6HU�9;0G2L6�2	q[9H2L=3CG2LC@R!7J=G?A7J68KxU}9;<>7:=ye�<m9;0hU:=.2!=3C
¡*9H7}¡
2L=GCd« Ó CG<>N89;U:=3R!2S7:? +�� ^ ÑY¬ \�S^r/1032�E:B>7JIVU�B�KQ<>=G<>K�X3K½2L=32!6HE:]nRL7J=G?A7:6HKWU�9;<D7J=vuVe�03<>RT0se�U:NrBD7[RLU�9;2!C
U�?�9H2L6 + ºJº + <m9;2!6;U�9H<>7J=3N$U:=3C +�Ñ u�º ÑY² NH2!RL7J=GC3Ng�(����\�« +J+�ÑY� u3<DN143B>7�9H9;2!Ci<>=y¼�<>E:X36H2 + ºG^

/1032jôaô� �÷�� KW7
C32LBOe$U:Ns9H032L=¶9;2!N89H2LC¥7J=¶C32LRLU:EJBD]
R!<>=32�X3N8<>=3E�9H032jU:RL2�9�]
B�9;2L68KW<D=VU:B�EJ6H7:X34
�
«$����«1�)¡ � 7J=`9H032i±1¡*9H2L68KW<D=
XGNgU:=3C�KQ2!9H0*]
B>U:KW<DC32xE:6H7JX34Ï�>¡[±���«$��� � 7:=c9H032i«�¡*9H2L68KW<D=
XGNL^d �9

µY�



¼�<DEJX36H2 + º þ ��B>7�9O7�?1C32LRLU:EJBm][R!<>=32ZR!7J=G?A7J68KxU�9H<>7J=�u�XGNH<>=GEn±a� w U:KQ<>=G7FU�=3Ch¡G«1�p�r�|R�U:68Ik7�q
]
Bz2!=3C
EJ687JX343N!^�÷pBD7JIVU:BGKW<D=3<>K�XGK 2!=32L68E:]Z7:?k\ � ºG^ õY² �:RLU:B�ù�KQ7JBD21X3NH<D=3E�9H032�ªs�Gò�ò�� KW7
C32!BG?A7J6�0Y][CG6;U�9H<>7J=v^
_ « Ó ez7J68K®<>N1X3N82LCy9;7Z03<>E:03B><DEJ0Y9$9;032pIVU�RT�
Iw7J=32pN�9;6HXGR!9;XG6H2:^

µ*²



/�U:I3B>2 +��Gþ ò�=G2L6HE�]hRL7J=Y9;68<>I3X[9;<>7:=3NpU�9pEJBD7JIVU:B�KQ<>=G<>K�X3K N87JB>XG9H<>7J=GNr7:?�N87JBDb�U�9H2LCdC32LRLU:EJBm][R!<>=32�^Z/1032
±�� w U�=3C.¡[«1���r�ó2!=3C{E:6H7JX34GNpez2L682ZX3NH2!C{?A7J6�9H032Wªs�Gò�ò�� 2�qGU:KQ43BD2:uve�03<DB>2�9;0G2Q«$����«1�)¡hU�=3C
¡[±a��«$���z2L=3CWEJ6H7:X343N�e�2!6H2�XGNH2LCQ?A7J6�9;032aô)ô) �÷��Z2	qGU:KW4GB>2:^�/1032a9H7:9TU�B32L=32!6HE:]:u3òC¬��®¬¦u[<DN�436H7�b
<>CG2LC
U:BD7J=3EZe�<D9;0y9;032ORL7J=Y9H6H<>IGXG9;<D7J=3N�?A6H7JKÒ0Y]
C36;U}9;<>7:=vu�ò"P
Q S�uw=37J=*Iw7J=3C32!C.<>=Y9;2!6;U:R�9;<D7J=3NS�(<>=GRLB>XGC3<>=3EQ0Y]Y\
C3687JEJ2L=yIw7J=3C3<D=3E � uGò W��

u32LBD2LR!9H6H7JN�9TU�9H<>Rr<D=*9H2L6HU:R!9H<>7J=3N!uVò �j� u3U:=3Ci9;7J68NH<>7:=vuVòC¬�� � ^
1 ¬��®¬ 1 P
QjS 1 W��

1 �j� 1 ¬�� �
ªs�Gò�ò�� \ � ºG^ õY² \ +�Ñ:� ^ �:Ñ ¬ ^�º ¬ µ ºG^ µJ� Ñ ^ ¬:¬
ô)ô) �÷�� \ õY² ^ ¬ º \ �J¸ ^ ²
+ \ ¸J¬ ^ � º º + ^'º õ Ñ ^ Ñ º

0VU:NQIw2L2L=�NH037�e�=�9H0VU�9Z9;032!NH2F2L=3C�E:6H7JX34GNWN�9TU:I3<DB><D°L2P9;0G2y?A7J68KxU}9;<>7:=j7�?r·%¡*032LBD<>R�U�B$N89H6HX3R�9;X3682LNW?A7:6
X3=3N87JBDb�U�9H2LCcC32!R�U:EJBm]
RL<>=G2h�¤ô�<>4w7JB>B�2!9QU�B
^mu +��J�[+�� ^d/10325N;U�KW25KQ7[CG<DlV2!C`4VU:6�9;<D9H<>7J=G<>=3EFNHRT032!KW25e�U:N
2LKQ43BD7�]:2LCvu$U:=3Cc9;032nº{U:CGC3<D9H<>7J=VU�B$2L=3C�EJ6H7:X34�CG<>032!C36;U:B)U:=GEJB>2!NZez2L682sU:BDB>7�ez2LCc9;7hb:U�68]c7�bJ2!6W9;0G2
2L=Y9H<>6H2 ä \ +�õJÑ u +�õJÑæå C37JKWU:<D=v^�/1032rEJBD7JIVU:BwKQ<>=3<DK�X3KfN89H6HX3R�9;X3682:u3e�03<DRT0y<DN$43BD7:9H9H2LC5<>=P¼�<>EJXG6H2 +�µ u[e�U:N
?A7JX3=GCs9;75Iw2�?AX3B>Bm]n·v¡
032!B><>RLU:B¦e�<D9;0hU�=.2L=32!6HE:]n7:?�\ õY² ^ ¬ ºx��R�U:B~ù�KQ7JB>2�^r/103<>N�N�9;68X3R!9HX36H2Z0VU:NpU Ñ ^ + º �
« Ó �(68KWN � C32�b[<>U�9;<D7J=@?A687JKË9;032PXG=3NH7JBmb�U�9;2!C�EJB>7JI3U:B�KW<D=3<>K�XGKËN89;68X3R!9HX36H2�u�e�03<>RT0`e�U:NZU:BDNH7n?A7JXG=3C
9;75Iw2S?AX3BDBD]F·%¡*032LBD<>R�U�B
^�/10G2gNH7JBmb:U}9;2LCh·v¡
032!B><>RLU:B¦N89H6HX3R�9;X3682�e$U:N�?A7:X3=3ChU�?�9H2L6 +�µJÑY¬ <D9H2L6HU�9;<D7J=3N�U�=3C
+ ºGu ÑJÑ ºsN82LR!7J=3C3NF�¤�a��\�« +J+�ÑJ� ^@_ÒIG6H2�U��
CG7�e�=j7:?)9;0325<D=3C3<mb[<DC3XVU:B�2L=G2L6HE�]�RL7J=Y9H6H<>IGXG9;<D7J=3NS?A7J6SIk7:9H0
C32!R�U:EJBm]
RL<>=G2�2	qGU:KW4GB>2LN1<DN1EJ<Db:2L=y<>=i/�U:I3B>2 +�� ^

= >@?BADC7E -DF5G ?BA F
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JdL�U��¡ �¢�¢�¤ºLck2]�VdRTJMNP[pI|UYI�UWVMlhki]�[hqsNjISRTJdUW]iJML�U
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Í C�Î�A¡?8ÏÐEYÑrÒ¡ÓsÔ ÑrA�Õ F

��L�U7Rh^�JML�[pVbO£lhVdRTJMUWeg^�njnjk�Rh\�¿�I�[�_�nPUW]�lpU�~SISRhI�\WNÀRhn�OM^�Q�Q9[pV�J�egVM[pq©JdL�U7¹&R±JdNP[hISRhnS 2\YNPUWI�\YU7¨S[p^�I�]SRTJdNj[pI�X
Á&NjV�¨S[pVM\WU§¸r�B\WU�[he5 �\WNPUYIcJMNj~S\8¥�UYObU{RhVb\�L�X9RhI�]%JdL�U§¹&R±JdNP[hISRhn¯H(I�ObJdN�Jd^�JMUYO7[he�¶�U{RTnjJdL¯v

Ì �



Ö Ñr×pÑrØ�ÑrADC7Ñ F

Á&]�ÙbNPqsRhI/ª&vÚ �v�X5Á�I�]�VM[h^�nÀRh¿�NjO§H�vÛ«	v�X5RTI�]�¨�nj[p^�]SRTO
ª&vÜÁ
v�X��{�p� ¼ R�X�ÁÝlpnP[po�Rhn5[pQ�JMNPqBNPÅYRTJdNj[pI¡qBUWJdL�[�]�X
�	�"�&XÄeg[pV8lpUWI�UYVMRhn£J(_�Nj\YU�°2]�Nj��UYVbUYIcJdNPRho�njUs¹�Þ4«�O:°DHbH�v	H(qBQ�njUYqBUYIcJ�RTJMNP[pI�RhI�]Ê\Y[hqsQ�^�J�RTJMNP[pISRTn5VMU�»
Ob^�njJMOYv�Ob^�o�qBNjJbJdUY]%eg[pV�Q�^�o�nPNj\{RTJMNP[pI�v

Á&]�ÙbNPqsRhI�ª&vÚ 9vjX�Á&I�]�VM[p^�nPRh¿�NPO:H�vÛ«	v�X�RTI�]�¨�nP[p^�]SRhO§ª&vÜÁ
v�Xx���h� ¼ o�X�¦:nP[po�Rhn5[pQ�JMNPqBNPÅYRTJdNj[pIa[he"�|H ¹�Þ�«
Q�VM[po�njUYqBO"NPI%Q�Vb[�\WUYObO�O�k�IcJML�UYObNPO�RhI�]i]�UYObNPlpI�v�ßxà±á&â9ã2ä1å�ß	æSç�áBå4èxé2êcå�ëÄìSX9  ³p³ Ì °�  ³ Ì Æ�v

Á&]�ÙbNPqsRhI%ª&v¾ �vjX�Á&I�]�Vb[p^�nPRh¿�NPO�H�vÛ«	v�X��aRTVdRhISRTO7ª&v¾¤yv�XSRhI�]%¨	nP[p^�]�RhO�ª&vÜÁ
v�X����p�h��X�ÁflhnP[poSRTn�[pQ�JdNPqBNPÅYR±»
JMNP[pI�qBUWJML�[2]�XS�����&X�eg[pV�Q�Vb[�\WUYOMO�]�UWOMNjlpI�v�ßxà±á&â9ã2äíå"ß	æSç�áBå�è�é2êcå�ëSî4XS  ³ ����°�  ³ ½ ³ v

Á&]�ÙbNPqsRhIwª&v¾ �vjXx¤:Rhnjnj_�NPla �v�X£¨�nP[p^�]SRhO�ª&vÜÁ
v�X�RTI�]w¹�UW^�q�RTNPUYV
Á
v�X7�{�p� ¼ \TX£ÁïlpnP[po�Rhnx[hQ�JdNjqsNjÅ{RTJMNP[pI
qBUWJML�[2]�X��	�"�&X�eg[pV�lpUYI�UWVdRhn�J(_�Nj\YU�°2]�Nj��UYVbUYIcJdNPRho�njUr¹&Þ4«�O�°�H�v���L�UY[hVMUWJMNP\YRhnÄRh]�uTRhI�\YUYOWvSOM^�o�qsN�JMJdUW]
eg[hV�Q�^�o�njNP\{R±JdNP[hI�v

Á&]�ÙbNPqsRhI¡ª&v¾ �v�RhI�]a¨�nP[p^�]SRhO&ª&vÛÁ�vjX����p�p��X�¥�NPlh[pVM[p^�O7\W[pIcupU��D^�I�]�UYVMUWObJMNPqsRTJd[pVbO7eg[hV�lpUWI�UYVMRhn4J(_�NP\YU�°
]�Nj��UYVMUWIcJdNÀRTo�nPUrQ�VM[po�njUYqBOYv¯ð�å"ñ"òPàhó�å�ô	â9ä1å¯õ�X�½T­�° ³ Æ�v

Á&njnPNjI�lpUYV&¹�vÛÞ�vjX¯ö£^�L¡öyv¾¶§vjX�RhI�]�ÞÄNPN5²�v¾¶§vjX���� ´ ��X4�|[hnPUY\W^�nÀRTVrqsUW\�LSRhI�Nj\YOWv�JdL�U�qBq�­Beg[pVM\WU�~�UYnP]¡eg[hV
Lck2]�Vb[�\YRhVMo9[pI�OWv�ð�åÄ÷&áBåxß	æSç�áBå�ø�à�ùYå�ì�ì�ìSX ´ ÌpÌ ��° ´ Ì � Ì v

Á&I�]�VM[p^�nÀRh¿�NPO�H�vÛ«	v�X§�aRhVMRhISRhO|ª&vÛ¤yvjXrRhI�]K¨�nP[p^�]SRhOiª&vÜÁ
v�Xy���p� Ì Xr�	o�o µ ÁúlpnP[hoSRhn&[hQ�JdNjqsNjÅ{RTJMNP[pI
qBUWJML�[2]%eg[hV�lpUYI�UWVdRhnÄ\W[pI�O�JdVdRTNPI�UW]iI�[pI�\Y[hI�uhU��|Q�Vb[po�nPUWqsOWv¯ð�å"ñ"òPàhó�å"ô	â9äíå¯û�X�­p­ ¼ °2­p�p­�v

Á&I�]�VM[p^�nÀRh¿�NPO£H�vÛ«	v�X��aRhVMRhISRhO"ª&v¾¤yv�X�RhI�]�¨�nP[h^�]SRhO"ª&vÛÁ�vjX����p� ¼ X�¦:nP[poSRTn9qBNPI�NPqy^�q®Q�[TJdUYIcJMNÀRhn9UYI�UWVMlhk
\W[pI�eg[pVbq�R±JdNP[hI�[he	[pnPNjlp[pQ9UYQ�JMNP]�UWOYv�ð�å"ñ"òPàhó�å�ô	â9ä1å	ì�ìSX���°2­ ³ v

Á&I�~SI�OMUWI%ª&vÛ�&vjX�¶&RTo�UWVx¢�v�X� 2UYnÀR§�/v�X�RhI�]��tL�NjJMU�¨xv¾¶§vjX����p���pXc��L�U&¿�NjI�UWJMNP\YO�[he9eg[pVbq�RTJMNP[pI�[Te�ISRTJMNjuhU
VbNPo9[pI�^�\YnjU{RhObU�]�^�VMNjI�l�[{��NP]SRTJMNP[pIi[he�JML�U
VbUY]�^�\WUY]`Q9[pnjk2Q9UYQ�JMNP]�U§\�LSRhNjI�v�ð�å�üxý�à�ùYå�þ:ÿhäíå	÷rùMÿ��cå5ø�ù��*å
�Äø�÷���û�X���­pÆp��°9��­�� ³ v

Á&^�lpOMQ�^�VMlpUWV�²�vÛ¤yvcRhI�]� �\�L�UYVdRTlcR�¶§vÛÁ�vjX����h�p��XpÁ�IsU��s\WNPUWI�JYX�]�Nj��UYVbUYIcJdNPRho�nPU�Lck2]�VMRTJdNj[pI�Q�[hJMUYIcJdNPRhn�eg[hV
Q9UYQ�JdNP]�UYO7RhI�]%Q�Vb[hJdUWNPI�OWv�ð�å"ßxà±á&â¯åxß	æSç�á ì�û¯X¯� Ì ³ ��°�� ÌpÌ ´ v

��Vb[�[p¿�O���vjX���Vb^�\Y\W[pnPUWVMN�¥§v�X�¸rnÀRTegOb[pIm�&v�X£ 2JdRTJdUWO�¤yvjX£ �_"RhqBNPI�RTJdLSRTIm �v�X£RhI�]��8RhVbQ�nP^�O��/vjX��{� ´ ­�X
ª�L�RhVMqBq µ Á Q�Vb[plpVdRTq eg[pV�qsRh\YVb[pqs[hnPUY\W^�nÀRTV�UYI�UYVMlTk�qsNjI�NPqBNPÅYRTJdNj[pI�RhI�]B]�k2ISRhqBNP\YO�\YRhnP\W^�nÀRTJMNP[pI�OYv
ð�å�ßxà±á&â¯åxß	æSç�áBå	�4X�� ´p¼ °�½�� ¼ v

Ì ½



��^�VbnPU�k� �v
��vcRhI�]B«	U�JdOb¿h[�¦�vÜÁ
v�XS��� ´ Ì XhÁ&VM[hq�RTJMNP\�°�RhVM[hq�RTJMNP\�NPIcJMUYVdRT\WJdNj[pI µ Á qBUY\�LSRhI�NPOMq®[he�Q�VM[hJMUYNjI
O�JdVb^�\WJM^�VMU8ObJdRho�NjnPNPÅYRTJdNj[pI�v�ø�ù��1ç�é¯ù�ç�ë�ë�õÄXS½h­�°�½ ´ v

ª"RhqBUYVbq�RhI§Á
v�Xc�|RhObJMVM[pQSRT[pnP[7¤yv�X��8RhVbnPU�H�vjX��8RhVMnjU�²�v�XpRTI�]yª"RTqsUWVMqsRhI
¹§vjX���� ´ ­�Xpª�V�k�O�J�Rhn2ObJMVM^�\�Jd^�VbU
[Te�njUY^�\WNPI�U�°2UYI�¿TUYQ�L�RhnPNjI�v�þ:ÿhä�ã2ýdç
�Sî���X ³p³�¼ ° ³ Ì Æ�v

ª�[pI�I�[pnPn�k��/vÛÞ�vjX���� ´ ­�XcÁ&ISRTnjk�JdNj\{Rhn�qB[pnjUY\Y^�nÀRhV5Ob^�Vbe*RT\YU7\{Rhnj\Y^�nPRTJdNj[pI�OYv2ð�å9÷�âcâ9ò�å5ß5ý�����ä1å�ì���X Ì ³c´ ° ÌpÌ ´ v
¤:Rh^�o9UYV »�¸rOMlh^�JdL�[hVMQ9U%«	v�X�¥�[po9UYVbJMO��yvÜÁ
v�X"¸rOblp^�JdL�[pVMQ9U%¤yvÚ²�v�X��Ê[pn��t²�v�X"¦:UYI�UYObJ��/v�XxRhI�]}¶&RhlhnPUYV

Á�vÛ�:v�X4��� ´p´ X� 2JdVb^�\WJM^�VMU�RhI�]|UYI�UWVMlpU�JdNj\YO7[he�njNPlcRTI�]%o�NPI�]�NPI�l�Jd[BQ9UYQ�JMNP]�UWO µ ¢�Ob\�L�UYVbNP\�L�NPRs\W[pnPN�]�NPLckc»
]�VM[heg[pnPRTJdU&VMUY]�^�\WJdRhOMU�°�JdVbNPqBUWJdL�[pQ�VMNjq|X�R�]�VM^�lBVMUW\YUWQ�Jd[pV�O�k�O�JdUWq|v�üxýdà±ä ç��,é����4X�­��pv

¤rU ÙMRTUYlpUWVMU7Á
v�RhI�]��8RhVMQ�nj^�O£�/v�X��{�p�p��XcÁ�ISRhnjk2ObNPO�[he�\W[p^�Q�njNPI�l8Ob\�L�UYqBUYOxNPI�egVMUYU7UYI�UYVMlTk�OMNPq
^�nÀRTJMNP[pI�O µ
Á}^�I�N�~SUY]
]�UYOb\YVMNjQ�JdNj[pI
[TeSI�[pI�o9[pI�]�UW]y\Y[pIcJMVMNPo�^�JdNj[pI�O4Jd[&Ob[pnjuTRTJMNP[pI8egVMUWU�UWI�UYVblpNPUWOYv�ð�å�ü�æ����Yå4ß	æSç�áBå
ì�î�îÄX��p�p� ³c´ °9�p�h��� ³ v

¢�NPObUYI�LSRTo�UWV%¨�v"RhI�] Á&VMlh[pO�«	v�X§���p�p­�X�H(qBQ�VM[�uhUY]tObJMVdRTJMUYlhkÉNPItRhISRTnjk�JdNj\aOM^�Vbe*Rh\WUD\{Rhnj\Y^�nPRTJdNj[pI}eg[hV
qB[pnjUY\Y^�nÀRhV�Obk2ObJMUYqBO µ ¶&RhI�]�nPNPI�l�[he�ObNPI�lh^�nÀRhVbNjJMNPUYO¯RhI�]§\Y[pqBQ�^�JdRTJdNj[pISRhnTUW�B\YNjUYI�\�kpvcð�å�ßxà±á&â¯å�ß	æSç�áBå
ì��4X���½ ¼ ½�°9��½ ´ Æ�v

¢�NPObUYI�LSRTo�UWV�¨�vjX£ÞÄN ÙbI�Å{RpRh]�«	v�XxÁ�VMlp[pOy«	v�X� �RhI�]�UWV�ª&v�X£RhI�]Z �\�LSRTVber�/vjX����h� Ì X���L�U�]�[h^�o�nPU�\W^�o�Nj\
nPRTJMJMNP\WU:qsU�JdL�[2] µ ¢5�B\YNjUYIcJ:RhQ�Q�VM[cRT\�L�UYO7Jd[�I�^�qBUYVbNP\YRhn4NPIcJdUWlpVdRTJMNP[pI%[he5OM^�V�e*Rh\YU
RhVMUYR�RhI�]|up[pnj^�qsU
RTI�]�Jd[�]�[hJ7OM^�Vbe*Rh\WU§\W[pIcJd[p^�VMNPI�lB[Te�qB[pnPUW\Y^�nPRhV�RhObOMUWqyo�nPNjUYOWv¯ð�å"ßxà±á&â¯å�ß	æSç�áBå�ì���X�½ ¼ ­�°�½ ´h³ v

¨�nj[p^�]SRhO§ª&v�X£���p� ¼ X�¤rU�JdUYVbqsNjI�NPO�JdNj\ylpnP[hoSRhn5[pQ�JdNPqBNPÅYRTJdNj[pIaNjI/]�UYOMNjlpI�X4\Y[hI�JMVM[pn�X�RhI�]Ê\W[pqBQ�^�J�R±JdNP[hISRhn
\�L�UYqBNPObJMVbkhv¯H(I`��NjUYlpnjUYV�Þ�v�X4ª�[pnjUYqsRhIa�:v�X4ª�[pI�IDÁ
v�XÄRhI�]� �RTI�JM[pOdR�¨xv5�gUY]�OWvÚ��X��Äÿhý�ê2ç�ø�ùMÿhòPç�ô	â9ä����
á
� ��ÿhä��1à±é"!#�,ä,æ�÷"âcâ9ò$�1ùMÿhä��1à±é��&%5ü"ÿhý�ä#'('*)"ô	â9ä+�,áBÿhò�,yç&����êhé�ÿhé��¡ßxà±éSä�ýdà±ò(X�uh[pn1v��p­�X��*Q�Q�v4��½T��°9� ´h³ ��X
H��iÁ-��[hnP^�qBUYO"NjI|�aRTJdL�UYqsRTJdNj\YO�RhI�]iNjJMO�Á&Q�Q�nPNP\YRTJdNj[pI�OWXS �Q�VbNPI�lhUYV °���UYVMnPRhl�v

¦:NPnPn�«	vÛ¢�vjX��|^�VbVdR{k¡� v�X5 �RT^�I�]�UWVMO
�/vÛÁ�vjX	RhI�]`�/VMNPlhL�J���v¾¶§vjX£��� ´ ��X�þ�ü£ø�ô.�0/9å�10�2��ç�ý43 �iñ"ã����2çhv
 �k�O�JdUWqsO�¸rQ�JdNjqsNjÅ{RTJMNP[pI:Þ4Rho9[pVMRTJd[pV�kpX±¤rUYQ�J{v�[heS¸:Q9UYVMRTJdNj[pI�O4¥�UYObU{RhVb\�L�X� 2JdRhI�eg[pVb]657I�NjuhUYVMObNjJ(khXpª�Á�v

¦:VdRhLSRTq@� vÛ¶�v�X9HbH"¢�v¾ �vÚª&v�X9RhI�]|¶�Nj\�¿2O7¥8v¾«�vjXÄ�{�p�c½�X�ª�[hI�eg[pVMqsRTJMNP[pISRTn�RhISRTnjk2OMNjO�[he�qBUWJ °2UYI�¿hUYQ�LSRhnPNjI
NjIZo9[hJML�Rh��^�UW[p^�O�Ob[pnP^�JdNP[hIZRTI�]ÉNjIZJdL�U|Q�VbUYObUYI�\WU¡[he:Ob[�]�Nj^�q ]�[2]�UW\Wk2n&Ob^�nje*RTJMU%qsNj\YUYnjnPUWO�^�OMNjI�l
q
^�njJMNP]�NjqsUWI�OMNj[pISRhn�I�qBV�RhI�]iqB[pnPUW\Y^�nPRhV"qB[�]�UWnPNjI�l�v879�1à�âSà±ò$�Tá�ç�ý:�;��ë�XÄ� ¼ ÌhÌ °9� ¼ � ³ v

¶�[hI�NPl8�&v�X2 �LSRTVMQ<��vjX�RhI�]�öxRTI�l8Á
v�XS���p�p­�Xc�aRh\YVb[pOM\W[pQ�Nj\�qs[2]�UYnjO5[he�Rh��^�UW[p^�O�OM[pnj^�JdNj[pI�O µ ��Nj[pnP[hlpNP\YRhn
RTI�]%\�L�UYqBNP\YRhn4RhQ�Q�njNP\YRTJdNj[pI�OYv�ð�å�ü�æ����Yå"ß	æSç�áBå�õ�û�XÄ�p��Æ���°��p��Æp��v

Ì ­



�:NjJdRh[�Á
v�Xh¶7NPVMRTJ�R�¨�v�X±RhI�]
¦8[7¹§vjX����p�h­�X±¢���UY\�JdO�[he�OM[pn�upUYIcJ�[pI8JdL�U�\W[pI�eg[pVbq�RTJMNP[pIrRhI�]8JdL�U�\Y[hnPnPUW\WJMNjupU
qB[hJMNP[pI�O�[he�R�Q�VM[hJMUYNPI¯v�½�v�ObJMVM^�\�Jd^�VbU�[he�Lck2]�VMRTJdNj[pI8NPI8qsUWnPN�JMJdNjI�v�ð�å�ü�æ��=�YåÄß	æSç�áBå±õ�û�X���Æc½p½T­�°9��Æc½T­pÆ�v

�:[pnPnjq�RTI%«	v�X	���h�p­�X9¨SVMUYU�UYI�UWVMlhki\YRhnP\W^�nÀRTJMNP[pI�O µ Á&Q�Q�njNP\YRTJdNj[pI�O�Jd[B\�L�UYqBNP\YRhn	RhI�]ao�NP[2\�L�UYqBNP\YRhnÄQ�L�U�»
I�[pqsUWISR�v�ß	æSç�áBå2>7ç�?±å9õ	��X�½h­p� Ì °�½ ³ � ¼ v

Þ4Rhqyo9UYV�Js�/v¾¶§v�RhI�]Z �\�L�UWVdRhlpR/¶§vÛÁ�vjX���� ´ ��X£«	RTJMJMUYVMI}VMUW\Y[plhI�NjJMNP[pImNjI�JdL�U%Q�VbUY]�Nj\WJdNj[pIw[he�Q�VM[hJMUYNjI
O�JdVb^�\WJM^�VMUTvxN�v�JMVMNjQ�UWQ�JdNj]�U%\Y[pI�eg[hVMqsRTJdNj[pISRhn"Q�VM[poSRTo�NPnjNjJdNjUYO�\YRhnP\W^�nÀRTJMUY]wegVM[pq JML�UaRTqsNjI�[ÊRT\YNP]ZOMU�»
��^�UWI�\YUTvÄð�å"ßxà±á&â¯åxß	æSç�á ì�î4X ¼h¼ Æ�° ¼ � ¼ v

ÞÄUWu2NjJbJ��/vjX9��� ´ ­�X�«�VM[hJMUYNPI�eg[pnj]�NPI�l:ock�VbUYObJMVdRhNjI�UY]BUYI�UYVMlTk�qsNjI�NPqBNPÅYRTJdNj[pIyRhI�]sqB[pnPUW\Y^�nPRhV5]�k2ISRTqsNj\YOYv
ð�åA@�à±ò�åB79�1à±ò�å4ì�û�îÄX ¼ ½T­�° ¼ � ³ v

ÞÄN20�v�RhI�]
 �\�L�UWVdRhlpR�¶§vÛÁ�vjX2��� ´p´ Xh �JdVM^�\WJd^�VMUxRhI�]8egVMUYU�UWI�UYVblhk8[he�\Y[pqBQ�nPU��rJML�UYVbqs[2]�k2ISRhqBNP\5O�k2ObJdUWqsOWv
ð�åA@�à±ò�å	ø�ä*ý�ãSù�ä1å9CED�æSç�à�ù�æSç�áBåGF�ì�û�õ�X�­p­p­�°�­ Ì ½�v

�aRh]�NPOM[hI��yvpRTI�]H�:[pQ�Q�njUI��v¾¤yv�X��{� ´ Æ�X� 2[pnjuhUYIcJ�°2]�UYQ9UYI�]�UWIcJx\W[pI�eg[pVbq�R±JdNP[hISRhnc]�NjObJdVbNPo�^�JdNP[hI�O�[he�Ob[pqBU
]�NPQ9UYQ�JMNP]�UWOYv¯ð�åÄ÷&áBå�ß	æSç�áBå�ø�à�ùYå4ì�î9ëÄX ³p´ ÌpÌ ° ³p´ �p­�v

�aRhVMRhISRhO	ª&vÛ¤yvjX±Á&I�]�VM[p^�nÀRh¿�NPO4H�vÛ«	v�XhRTI�]
¨	nP[p^�]�RhO	ª&vÛÁ�vjX2���p�p��X±Á}]�U�JdUYVbqsNjI�NPO�JdNj\5lpnP[hoSRhnh[hQ�JdNjqsNjÅ{RTJMNP[pI
RTQ�Q�VM[pRh\�L�eg[pV�JdL�U"Q�VM[TJdUYNjIyeg[pnP]�NPI�lrQ�VM[po�njUYqivTH(IJ,K':@%÷yß�øsø�ç�ý��1ç&�9�,éL,M�N��ù�ýdç�ä(çI@`ÿhä,æSç�áBÿhä��1ù&��ÿhé��
D�æSç�à±ýdç�ä��1ùMÿhò5ßxà±á&â9ã2ä ç�ý:ø�ù��1ç�é¯ù�çhX�up[hn1v�½h­�X4�*Q�Q¯vÄ��­p­�°9� Ì Æc��X�Á&qBUYVbNP\{RTIa�|RTJdL�UWq�R±JdNP\YRhnÄ 2[�\WNPUWJ(khv
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