
���������
	����������� �����������������! ��" # $��&%�')(*"+	,$.-���"�/0�21

3,46587:9�;=<?>2<*@BA�<*;=<?@BC
DFEHGJILKMGHNPORQ?STIUEVS�WYX[Z�\]O_^=`!a_b�EHb�cLb�dTecUZf^=`*d8gYZ�N,XBb�EJW)h?i�`LEHjkKMZla_EJbBeXBbnmoecLpLEJ`UqrKM`sh

Q]X[`!\utMv*h)wxORyBzY{]yB|}m~ecLpLEH`LqrK�`sh6�LKB\)�!�xKM�&��g[d���K�Z�N,XB`*�
�)�k�k�L�r�k�U�L�!�M�*�!�B�k�!�r�)�M�n�=�k�)�]�B�?�L�r�)�M�?���B���=���

�u5=�6�2��3,<*;= 2¡2�6@B>�¢Y£
DFEHGJILKMGHNPORQ?STIUEVS�WYX[Z�\]O_^=`!a_b�EHb�cLb�dTecUZf^=`*d8gYZ�N,XBb�EJW)h?i�`LEHjkKMZla_EJbBeXBbnmoecLpLEJ`UqrKM`sh

Q]X[`!\utMv*h)wxORyBzY{]yB|}m~ecLpLEH`LqrK�`sh6�LKB\)�!�xKM�&��g[d���K�Z�N,XB`*�
�!�U�[�?¤��Y�U�*�!�M�*�!�B�k�!�r�)�M�n�=�k�)�]�B�?�L�r�)�M�?���B���=���

¥:<]¢Y<?@§¦¨�) ©>2<?@B�
�!X[W?cLGHbBeX[b.dTecLZ�^ª`?d8grZ�N«X[b�EHW6hUi�`LEHjkKMZla_EJbBeXBb�¬�XBZ�Ga®Z�cUILKkh
wxORyB|?tMzY¯�¬:X[Z�Ga®ZRcLILKkh!�LKB\6�U�xK��s��g[dn��KMZRN,X[`?�

°k�r�U���Y�)°r�!�M���±�²�?���¨�_�*�

³_´¶µk·=¸l¹»º½¼fº½¾k¿B·=À�Á[¸�·=Â_º»ÃY¾0ÃÅÄÆµk¿B·ªÇ_Â2ÃMÄÈÇRÉrº»Â.Ê�ÃY·_Ë~¿Bµkµk¸�¿B·©º½¾0ÇRÉr¸fµk·=ÃrÌl¸l¸lÍkºÎ¾rÏ[ÂnÃMÄÈÇRÉr¸:ÐBÐlÇ�É0Ñ8¾[Ç_¸�·²Ò
¾k¿MÇ_º»ÃY¾k¿Å¹�ÓrÀk¼:µ]ÃBÂ_º½Ôk¼ÕÃr¾~ÖUÔk¾rÍ?¿B¼f¸�¾[ÇR¿M¹»Â.ÃMÄ&×�Ãr¼:µkÔrÇR¿MÇ_º»ÃY¾0Ø©Ér¸lÃY·=À}ÙVÓkµk·ªºÎ¾rÏ[¸�·nÚ6Û�ÜÆÝ§Ð�Þ[ßBàkákµk¿MÏB¸lÂ
âBãMäÅåæâ ßBçBèTáYÉr¸l¹»Í�º½¾�én·®¿BËÈêÃ[Ê�ákë6ÃB¹½¿B¾rÍ!á?Ór¸�µrÇ_¸�¼fìk¸�·�Ð åæâ áUÐíàBàBßkîïlØ!Ã�Ê�ÉrÃY¼ðÌlÃY·®·=¸lÂRµkÃr¾rÍk¸�¾rÌl¸�ÂRÉrÃYÔr¹»Í�ìk¸�Â®¸�¾BÇ�î
ñlò ÃY·_ËóÂRÔkµkµkÃY·ªÇ_¸lÍ}ì[ÀoônÖsõFëÈ·ªÃBö=¸lÌlÇ±÷�¿ ã ÐíøBù â ÒRÐ.é�ú.û,üÈØxî



����������	�
��

m.ILK�K�«SíEJKM`�Sí��g[d�N,X[`?� \LX[b�X�a_b�Z�c�Síb�cLZRKBa:X[`!\uX[GHqrgYZ�EJbRILN,a�ZRKMGJEHKBangr`���GJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq��
EJ`�\*K��?EJ`Lq a�SlILKMN�KBasd8grZnN�KBa_ILKBa��ÆDuK:SígY`!SíKM`?b�Z�X[bRKfgr`,b�IUK:SMXra_K��nILKMZRK:b�ILKfN«X��?EJN,XBGL\*Ea®b�X[`!SíK
p!KMb��.KMK�`0b���gfN�KBa_I0`Lg?\*KBa�EH`!\*K��?KB\��sX[`�\��0a_I!X[GHGLp!KfX:a_GJg��.O=qYZ�g��nEJ`Uq�d8cL`!S�b�EJgY`0g[d����� ��!�»�sD K
�LZRKBa®KM`?b2Xf`LK�� zÅOªw EH`!\*K��?EJ`Uq:a�SlILKMN�K"��KfSMXBGJG$#�%'&)(�*,+.-/&)(�0!h$�nILEVSlI0I!Xra2a_cL�!KMZ�EHgrZ21=a_cL�L�!gka_KB\*GJ�
gr�Ub�EJN«X[G43�GHg?SMX[GHEJb_�+EJ` SígrN}�!X[ZREVa®gY`5�nEJbRI b�IUK��.KMGHG O W*`Ug��n`76�EHGJp!KMZ�b:EH`!\*K��?EJ`Lqæaí�86xO EJ`!\*K9�*EH`Lqka
d8grZRN X56�X[N�EHGJb�gY`LEVXB`�Sí�USíGJK XB`!\:��K��LZRgBjkK�b�I�X[b�bRILKM��X[ZRK+gr�LbREJN,XBGJGJ�uGJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq
X[N}gr`Lq X[GJG)Sí�USíGHEVS©EH`!\*K��?EJ`Uqkaí�ÈD K��LZ�gBj?EV\*Knd X[EHZ�GJ�ob�EHqrI?b.GJg���KMZ�p!grcL`�\La©d8grZ�EJ`!\*K9�*EH`Lqka;�nEJbRILgrcUb
X[`?�0Z�KÅa®b�ZREVSíbREJgY`s���LcLZRb�ILKMZ¨EJ`?jkKBa®bREJqkXBb�EHgr`!a�EJ`�SíGJc!\?KnGJg��.KMZ¨p�gYcL`!\PZRKBa®cUGJbla
d8gYZ.vMO_w¶N�KBa®I0EH`!\*K��kO
EJ`Uqkaí�2�ÈEJ`!XBGJGJ�æh*K��?KMN��LGHE=<!K�\0p*��EJ`?jkKBa®bREJqæX[b�EHgr`!a�Sígr`�SíKMZ�`UEJ`Lq�zMO_w X[`!\ vÅOªw>6�EHGJp!KMZ�b�EJ`!\?K��*EH`Lqka�h
�.K:�LZRKBa®K�`*b�X d8Z�X[N�K���grZRW d8gYZnN�KBSlI!X[`LE@?MEJ`Uq�cU�L�!KMZ�p!gYcL`!\��UZ�gkg[d and8grZnGJg?S�X[GJEHb_�k�
ACB�D!EGF$��H���Iua®��XrSíKíOJ<!GHGJEJ`Uq�S�cLZ�jkKkh&a®KMG½dVO_a_EJN�EHGVX[Z�SícLZRjkKkh6GHg?SMX[GHEJb_�]O �LZRKBa®KMZRj*EH`Lq�N�KÅa®I*O EJ`!\?K��*EH`LqLh
GJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq~qYZ�EV\kO=EH`!\*K��?EJ`Lq



� �������	��
����������
�LgrZ0N,XB`*�C<�KMGV\La:EJ`�S�grN��LcUb�KMZoa�S�EJKM`!S�KkhsEJ`!\*K9�*EH`Lq+aRSTILK�N�KBaxd8gYZ0N�KBa®IUKBaíhÈb�I!XBb~EVa�h�pLE���KÅSíb�EHjkK
N,XB�L�LEJ`Uqka��Y{������������� Ft��! #" �Y{������������   Ft��Uh]�UGVXM�0XoSíZ�c!S�EVX[GUZ�grGHKk���LgYZ.K��UX[N��UGJKkhBEJ`}SígrN�O
�LcLb�X[bREJgr`�X[GLqYKMgrN�K�b�Z��:gY`LK.gBd8b�KM`0I!XYa�b�gfN,XB�0XB`%$�Oª\*EHN�KM`!a_EJgr`�X[G?ZlXra_b�KMZ¨b�g:X�gY`LKíOª\*EJN}KM`!a®EHgr`!XBG
b�Z�XMjkKMZlaRX[G!grZ�\*KMZ.gYZ�a®bRgrZlXBqrK:grZ�\*KMZ���^=`�b�IUEVa.S�Xra®Kæh*EJb2Ea©g[d8bRKM`,XY\*jYX[`?blX[qYKMgrc�axE½dÈSíGHgka®K�O=p?�PZ�Xra_b�KMZ
�!grEH`*b�a
I!XMjkKnSíGHgka_KíO=p?�:EJ`!\?EVSíKBa	& v�' �)(�`!XBGJgYqrgrc�a±�UZ�grpUGJKMN,asXBGVa_g:X[ZREVa®KnEH`~KMjYXBGJc!XBb�EJ`Uq:\*E+*)KMZRKM`?b�EVXBG
gr�!KMZ�X[bRgrZlafgYZfKMjkKM`,EJ`§XPpLEHgrGJgYqrESMX[G¨a®KMbRb�EH`Lq&½t[y!' �-,�`+bRILK~gYb�ILKMZ�I!XB`!\6h6EHb�EafX[Ga®g�EHN��!grZ�b�X[`?b
b�g SígY`!a®E\*KMZ ��GJg?S�X[GJEHb_� b�ILK grbRILKMZ �nXM��Z�grcU`!\6� � �LgrZ�K��UX[N��UGJKkh�EH` ��X[ZlXBGJGHKMG��UZ�g?SíKBaRa®EH`Lq gY`
N�KBa_I*OªSígr`L`UKBSíb�KÅ\�SígYN��LcLbRKMZla�h�gY`LK0g[d8bRKM`+I!XrafbRg�N«X[��gY`LKíOª\*EJN}KM`!a®EHgr`!XBG�\UX[blX,a_b�Z�c�Síb�cLZRKBa�bRg
b�IUKf�LZ�g?S�KBa�a_grZ®O N�KBa_Is�2^²d�bRILK:SígYN�N�cL`LEVS�X[bREJgY`0Z�K!.kcLEJZRKMN�KM`?bla��nEJb�IUEJ`�bRILEVan\LXBblX0a_b�Z�c�Síb�cLZRKoX[Z�K
�LZRKB\*grN}EJ`!XB`*bRGJ��p!KMb���KMKM` SíGJgæa®KíO p*�+EH`!\*ESíKBaíhsEHb�Ea~XY\*jYX[`?blX[qYKMgrc�a~b�g�N«X[�ub�ILKMN�bRg+SíGHgka_KíO=p?�
�LZRg?SíKBa�a_grZ�a�EJ`+gYZl\*K�Zfb�g \*KBS�Z�KBXYa®K0`LKMb���grZ�W§Sígr`?b�K�`*bREJgr`uXB`!\+GVX[bRKM`!Sí�/&10*hs|Lh�t�¯*hsz?t�'=�0^=`+bRILEVa
�!XB��K�Z ��K~S�gr`!SíK�`*bRZlX[bRKfgr` b�ILEana®KBS�gr`!\�W?EJ`!\�g[d±GJg?SMXBGJEJb_�k�

QkKMjkKMZ�X[G!N�KBa_I*O EJ`!\*K9�*EH`Lq:a�SlILKMN}KBa
XBZ�K���KMGJG½O=W?`Lg��n`s��2�gka®b�g[dÈbRILKBa®K�I!XMjkK�p!KMKM`«\*KMjkKMGHgr�!KB\
d8grZ2bRILK�b���g[Oª\*EJN�K�`!a®EHgr`!XBGLSMXYa®KkhkpLcUb©bRILKM�oc!a®c!XBGJGH�~I!XMjkKnqrK�`LKMZlXBGJE@?BX[bREJgr`�a¨d8gYZ2NPcLGHb�EH�LGJK2\?EJN�KM`?O
a®EHgr`!a�h]d8gYZ©K9�LXBN��LGJKæh[ZRg��.O N,X���gYZ�grZ�a®`!XBWkKMGJEHWkK.ZRg��.O N,X���gYZM� 6�g��.KMjkKMZ�h[b�X[W?EJ`LqoX:SíGHgka®K�Z©GHgkgrW�XBb
X[�U�LGJESMX[bREJgr`�aóEH`+�!X[Z�X[GHGJKMG��UZ�g?SíKBaRa®EH`LqLhsgr`UKPN,XM�,grp�a®KMZRjkK0b�I!XBb�bRILKBa_KPW?EJ`!\Ua�g[d�EJ`!\*K9�*EH`Lqkaf\?g
`LgYbf�LZ�KÅa®KMZRjkK�GHg?SMX[GHEJb_��gBd�SígrN}�LcLblXBb�EHgr`+XB`!\+SígYN�NPcU`LEVS�X[bREJgr`}jkKMZ�����KMGJG ��QkgUh6Kk� qU�Jh*d8gYZfXB`3$�O
\*EHN�KM`!a_EJgr`�X[GkN�KBa_I �nEJb�I�a_EV\*K�O=GHKM`LqrbRI4��XB`!\0Z�g��.O=N«X���grZÈEJ`!\?K��*EH`LqLhB�LZRg?SíKBa�a_grZ�axt�X[`!\%��X[ZRKnXBb
\*Ea®blXB`!SíK5�  tnd8Z�grN KBXYSTI�grbRILKMZM�"6�KM`!SíKkhæX~SígYN�NPcU`LEVSMXBb�EHgr`~p!KMb���KMKM`�b�ILKBa_K�b���g��UZ�g?SíKBaRa®gYZla
b�EHKBascL�6�  ,t�SígrN}NPcL`UEJS�X[b�EHgr`:GJEH`LWUa
XB`!\~I!Xra2X�IUEJqrI�GVXBb�KM`�Sí�k�Èm.ILEVaÈEVa
GX[Z�qYK�SígrN}�!X[ZRKB\�bRgfb�ILK
\*Ea®blXB`!SíKfgBd¨X[p!grcUb7$789 ��XYSTILEHKMjYX[pLGHK�E½dÈb�ILK2<!Zla_b:���LZRg?SíKBa�a_grZ�anSígrcLG\Pp!KoX[Z�Z�X[`LqYKB\�EJ`,XoSícLp!Kk�
( GJg?SMXBGJEHb®�kO �LZ�KBa_KMZ�j?EJ`Uq+EJ`!\*K9�*EH`Lqua®ILgYcLGV\��*EHKMGV\�Xu\*EVa_blXB`!SíK<; 1=� 3<>@?G1 89 � 3��Fm.ILEaPa_ILgrcLG\
qrK�`LKMZlXBGJE@?MKnb�goX[GHGL�!XBEJZla�gBds�LZRg?SíKBa�a_grZ�a �nEJbRILEJ`�b�IUKnN�KBa®I&hrb�I!XBb2EVaíhk�LZRg?SíKBaRa®grZ�a©EH`!\*K��?KB\��sX[`�\ �
a®IUgrcLG\ p!K�X[b2N�gka_b2X[b�\*Ea®b�X[`!SíK5; 1 ���� ��!� 3!d8Z�gYN KBXrSlI0grbRILKMZM�2�LgYZ�K��UX[N��LGHKkhYX�a_EJN��UGJK.��X[ZlXBGJGHKMG
jYX[ZREVX[`?b2g[d�.kcLEVSlWUa®grZRb2SMXB`�p!Kfa_ILg��n`�b�goZ�cL`�EJ`}XMjkKMZlXBqrK�b�EJN}KBADC 1=��E GHgrq#FC3HGI 8KJ d8grZ#FMLN�  
KMGHKMN�KM`?bla:gr`N�  �LZRg?SíKBa�a_grZ�a«E½doX GHg?SMX[GHEJb_�]O �LZRKBa®KMZRj*EH`Lq+EJ`�\*K��?EJ`Lq a�SlILKMN�K}EVa0c!a®KB\)�ðm.ILEaPEVa
Xra_�*N}�Lb�gYb�EVS�X[GJGH�:gr�LbREJN,XBG!X[`!\�SígYN��!X[ZRKB\~b�gogrbRILKMZ�Xra_�*N��Ub�grbREVSMXBGJGH��gY�Lb�EHN,X[G�X[GJqYgrZREJb�IUN,a
gr`UGJ�A71²GJgYq#�!3sZlXBb�ILKMZ¨b�I!XB`�A71O�!3
N}KBa�aRX[qrKÅa
XBZ�K�a®KM`?b
gY`PbRILK�SíZREJb�ESMX[G?�!XBb�IP& z*tQ'=�	R�cUEVSlWLa_grZ�b�h[c�a®EJ`Uq
Z�g��.O N,X���gYZ�EH`!\*K��?EJ`Lq�XB`!\�Z�K�GVX[bRKB\�aRSTIUKMN�KBa�h*`LKMKÅ\LaxbREJN�K4ADC 1O��GHgrq��SE GJgYq�FC3 GI 8KJ �:T.XBZ�EHgrc!agrbRILKMZ�X[�L�UGJEVS�X[b�EHgr`!anEJ` �!X[Z�X[GHGJKMGs�LZRg?SíKBaRa®EJ`Uq,X[ZRKkhLKk� qU�Jh!\*Ea�Síc�a�a®KÅ\�EJ`U& |?hstMvLhÈtM|�' �n�LcLZ�bRILKMZ�X[�*O
�LGHEVSMXBb�EJgY`!a�gBdnb�IUEVa�W?EJ`!\�gBdnGHg?SMX[GHEJb_� SMX[`up!K d8gYcL`!\+EJ`+EJN«X[qrKo�LZ�g?S�KBa�a_EJ`Lq X[`�\ ZRKMGVXBb�KB\ <!K�GV\La
1=a_KMKV&1W�'�X[`!\ bRILK�ZRKíd8KMZRKM`!SíKBa0S�EJb�KÅ\ b�IUKMZ�K�3��¶��cUZ�b�IUKMZ�\?EVa�S�c!a�a_EJgr`FgBd a®grN}K�XB�L�LGHEVSMXBb�EJgY`!a0g[d
a®��XrSíKíOJ<!GHGJEJ`Uq�SícLZ�jkKÅa.XranN�KBa_I�EJ`�\*K��?EJ`LqæanSMX[`,p!Kfd8grcL`!\,EJ`+QkKBS�b�EJgY` v

^=`+b�ILEa��!X[�!KMZ�h �.KoEJN��UZ�gBjkK:�LZ�KMj?EJgYc!a �.grZRW�gY` GHg?SMX[GHEJb_��EJ`+N}KBa®I*O EJ`�\*K��?EJ`Lqæa.c!a®EH`Lq 1=\*EaªO
SíZRKMb�K�3�a_�!XrSíK�O4<!GHGJEH`Lq+SícUZ�jkKBa���msguX[`!XBGJ� ?MK�GHg?SMX[GHEJb_�kh ��K,X[G@�nXM�Ua�cLbREJGJE@?MK0b�IUK�b�ILZRKMK�N�gæa®b:EJN�O
�!grZRblX[`?b~N}KMb�ZREVSManEJ`+c!a_KHXY2+X[`LI!XBb�b�X[`sh	Z�c!SíGHEV\*KÅX[`shsXB`!\ N,X��*EHNPcUN,�[,�`LK�g[d�b�ILK�N�gka_bfEJN�O
�!grZRblX[`?b�SígY`*bRZ�EJpUcLb�EHgr`�gBdÈb�ILEa©�!XB��K�ZnEVa©bRILKfEH`*bRZ�g?\*c!S�b�EJgY`�g[d¨a_g[OªSMX[GHGJKB\ #�%�&)( *,+.-/&)(�0?axd8grZnb���g[O
\*EHN�KM`!a_EJgr`�X[G�N�KBa®IUKBa �nIUEVSlIFX[ZRK p�Xra®KÅ\ gY`¶X jYXBZ�EVXB`*b,gBd~bRILKuzÅOªw QkEHKMZ��UE]\`�a®W?E:SícLZRjkKk� 6xO
EJ`�\*K��?EJ`Lqæa©a_ILg��Fp!KMb�bRKMZ.GHg?SMX[GHEJb_�~bRI!X[` 6�EJGJp!KMZRb�EJ`�\*K��?EJ`Lqæaí�2^=`!\*KMKÅ\6h��.K�SígY`!��KBSíbRcLZ�K�b�I!XBb.bRILKM�
X[ZRK:gr�LbREJN,XBGJGJ��GJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq0XBN�gr`Lq�XBGJGÈa_�!XrSíK�O4<!GHGJEH`Lq�SícLZRjkKBaí��(xbnGHKBXra_bMh��.KoSMXB` a®ILg��
b�I�X[b2b�ILEa�ILgrG\La
d8grZ.bRILK�SíGXra�a�gBd¨Sí�LS�GJEVS�EH`!\*K��?EJ`Lqæaí�¨��gYZ 6xO=EH`!\*K��?EJ`Uqka;�.Kn�LZRgBjkKkh[d8grZ2K��UX[N}�LGJKkh
b�I�X[b �nEJbRI ZRKBa®�!KBSíb�b�g,b�ILK^Z�c!SíGHEV\*KBXB`+N�KMbRZ�EVS�d8gYZ~XBZ�pLEHb�Z�X[Z��+EH`!\*ESíKBa2��XB`!\ �!hsEJb�ILgrG\Lafb�I!XBb_ 1 �`� ��3badc e ���! �!�� zLh �nIUEVSlI+EVafb�EHqrI?bfcL�ub�g X,a®N,XBGJG¨Xr\L\*EHb�EHjkK0SígY`!a®b�X[`?bM��m.ILEVa�X[`!a��.KMZ�a
X[`FgY�!KM`f.kcLKBa_b�EHgr` gBd���gYbla_N,X[`¶XB`!\hg!EH`!\*KM`?p!XBcLN &iW�'�d8grZ�bRILK�K��?EVa_b�KM`�SíK,g[d�X+d X[N�EHGJ�ug[d
a®��XrSíKíOJ<!GHGJEJ`Uq�SícLZ�jkKÅa �nEJb�I GJg?SMXBGJEHb®���LZRgr�!KMZ�bREJKBanp!KMb�bRKMZ�b�I!XB`�b�IUgka®Kog[d 6�EJGJp!KMZRb�SícLZRjkKBaíh �nILKMZ�K
�.K}X[�U�LZ�g��?EJN,XBb�KMGH��I�XÅjkK}X,Sígr`�a®blXB`*b:d XrSíbRgrZog[d 9 |«EH`!a®bRKBXr\ug[d�z?��D K}X[Ga®g qrEJjkK0EHN��LZRg[jkKÅ\

t



GJg���KMZ�p!grcL`�\La±d8gYZ©bRILKnGJg?S�X[GJEHb_�~XYSTIUEJKMjYX[pUGJKnp?�0X[ZRpLEJbRZlXBZ��~EH`!\*K��?EJ`Uqka;�nEJbRI0Z�KBa_��KÅSíb�b�goXBGJGLbRILZ�KMK
N�KMbRZ�ESMa�N�K�`*bREJgr`UKB\:X[p!gBjkK�X[`!\ ��K.�LZRg[jkK�GJg��.K�Z
p!grcU`!\La
d8grZ�GHg?SMX[GHEJb_�fEH`�vÅOªw N�KBa®IoEJ`!\?K��*EH`Lqka��
�LcLZ�bRILKMZRN�grZRKkh���Kn\*K�jkKMGJgY�0Xfb�KBSlIL`LE .]cUK±d8gYZ;<!`!\*EH`LqfcL�L�!KMZ2GHg?SMX[GHEJb_�:p�gYcL`!\La�p?�~N�KÅSTI!XB`LEVS�X[GJGH�
EJ`�a®�!KBSíbREJ`Lq}X <!`LEJbRK~`?cLN�p�K�Zng[d�SMXra_KBa �nILESTI EVa�bRILKM`§X[�L�LGHEJKB\�bRg�b�IUK0zÅOªw 6�EJGHp�K�Z�b�EJ`!\*K9�*EH`Lq
X[`�\ vMO_w jYX[Z�EX[`?blafg[d�b�ILK 6�EJGJp!KMZRb�EH`!\*K��?EJ`UqL�om.ILEVafXB�L�LZRgkXrSlIuKM`!X[pUGJKBafc!a�bRg,grpLb�X[EJ` a®EHN��LGHK
X[`�\�SígYN��LGJK�b�Kn�LZRgkg[d a�gBd�ZRKBa®cLGHbla �nILESTI �nILEVSlI,X[ZRK:`LK��¶grZ��LZ�KMj?EJgYc!a®GH�PZRKMGJEHKB\0gr`+\?E=«SícLGJb2bRg
SlILKBSlW0�LZ�gkgBd a�EJ`?jkgrGHj*EH`Lq~bRKB\*EJgYc!a.N,XB`*c!XBGsSMXYa®Ko\*Ea®b�EH`!SíbREJgr`�aí�

m.ILK��!XB�!KMZ~EaógYZ�qæX[`LE@?MKB\ XYaód8grGHGJg���aí��D K}EJ`?b�Z�g?\?c!SíK}a®grN}K0`Lgrb�X[b�EHgr` EH` QæKBSíb�EHgr` z�XB`!\
Z�K�j*EHK�� Z�KMGX[bRKB\5�.grZRW�EJ`FQkKBSíbREJgY` v?�F^=`FQkKBSíbREJgr`Ve �.K,EJ`?b�ZRg?\*c!SíK86xO EJ`�\*K��?EJ`Lqæa0X[`!\�a®ILg��
b�I�X[b.bRILKM���LZ�gBj?EV\*K�p!KMb�bRKMZ2GJg?SMXBGJEHb®�0bRI!X[`«zÅOªw 6�EJGJp!KMZRb2EJ`!\*K9�*EH`Lqka���m.ILKfqYKM`LKMZ�X[G)GJg��.KMZ2p!grcU`!\
�nILESTI,EJ`�\*EVSMXBb�KBa.bRI!X[b�b�IUK�6xO EJ`!\?K��*EH`Lqka.N«XÅ��EJ`�\*KMKB\�p!K~gY�Lb�EHN,X[G&X[Z�K \*KMZREJjkKB\PEH` QkKÅSíb�EHgr`<0*�
m.ILK�b�KBSlIL`LE .]cUKBa&d8gYZ2N�KBSlI!X[`LESMX[GHGJ�:\?KMZ�EHj*EH`Lq�cU�L�!KMZ.p!grcU`!\La©Ea�\*KMjkK�GJgr�!KB\~EH`�QæKBSíb�EHgr`�|?�2m.ILEVa
b�KÅSTIL`UE .kcLK�EVa6K9�*KMN}�LGJE <!KB\np*�:XnZlXBb�ILK�Z�a_EJN��LGHK��kKMb&SígrN��UGJKMbRK��LZ�gkgBd!d8grZÈb�ILK2GJg?S�X[GJEHb_�f�LZ�gY�!KMZ�bREJKBa
g[dÈbRILK�zÅOªw 6�EJGJp!KMZRb�EJ`�\*K��?EJ`Lq �nEJbRIPZRKBa®�!KBS�b©bRg~bRILK72+XB`LI!XBb�blXB`,N�KMb�ZREVSr�&m.ILKM`���K�qYKM`LKMZ�X[GJE@?MK
b�IUEVanN�KMb�IUg?\�XB`!\�XB�L�LGH��EHb�bRg�vMO_w jYXBZ�EVXB`*b�axgBd2b�IUK�6�EHGJp!KMZ�b�EJ`!\?K��*EH`Lq�X[`�\+X[GVa_gPEH`!SíGHc!\*K:b�ILK
Z�c!SíGHEV\*KBXB`+XB` N,X��*EHN0cLN N�KMb�ZREVSMa�� QkKBSíbREJgY` y�a®cLN}N,X[ZRE ?MKBa2b�ILK0ZRKBa®cUGJbla�g[d�b�ILK0��X[�!KMZ:XB`!\
�!grEH`*b�a.grcLb��!gka�a_EJpLEHGJEHb�EJKÅa±d8grZ.d8cUb�cLZRK�ZRKBa®KÅX[ZlSlIs�¨�
EJ`!XBGJGH�khkEJ` X[`§X[�L�!KM`!\?E ����KfqrEHjkK:a®gYN�KfN�gYZ�K
SígYN��LGJESMX[bRKB\��LZRgkg[d a�g[d�cL�L�!KMZ�p!grcU`!\~Z�KBa_cLGJb�a
qrEHjkKM`:EJ`�QkKBSíbREJgr`Ye:X[`�\�grcUb�GJEH`LKna_grN�K2bRKBSTIU`LEVSMXBG
\*KMb�X[EHGVa �nEJbRI,Z�KBa_��KÅSíbnb�g0EH`!\*K��?EJ`Lqæa©d8grZ�`Lgr`?O=gYZ�b�IUgrqrgY`!X[G¨N�KBa®IUKBaí�

� � ��������� �!�
	Y� ����
^=` b�IUEVa���X[�!KMZ��.K �.grZRW5�nEJbRI�zÅOªw�X[`!\�vMO_w�� +����UKBa�1²gYZ�0�� &)*Laíh2K!.kcLEJjYX[GHKM`?b�GJ�$3l��DuKPd8g?Síc�a
X[bRb�KM`?b�EHgr`ugr`/.]c�Xr\*Z�X[b�ESPXB`!\uSícLpLES qYZ�EV\Uaíh!�nILKMZRKkh6d8grZ:K��UX[N��LGHKkh!EJ`ub�ILK�zMO_w S�Xra®K �.K�I!XMjkK
� ï ��gYEJ`?bla�X[ZRZlX[`UqrKB\+EJ` X[`3�����OªX[ZRZlXM�k�:2�KBa_ILKBang?SMSícLZfEH`,jrXBZ�EHgrc!afa_KMb�bREJ`Lqæa�a_c!SlI+Xra��!X[Z�X[G O
GJK�G2SígrN}�LcLb�EH`LqLh&\LX[b�X�a®bRZ�c!S�b�cLZRKBaíhsEJN«X[qrK0�UZ�g?SíKBaRa®EH`LqLh¨X[`!\+N,X[`?��gYb�ILK�Z <�KMGV\LafgBd�SígYN��LcLbRKMZ
a�S�EJKM`!S�Kk��^=` �nI!X[bnd8grGHGJg���aíh �.K:Z�KÅa®b�ZREVSíb�b�ILKo\*KÅa�SíZREJ�LbREJgr`,gBd2a_grN�Kfp�Xra®ES:Sígr`!S�KM�Lbla.bRgPbRILKozÅOªw
SMXYa®Kk�2m.ILK:qYKM`LKMZ�X[GJE@?BX[bREJgY`�bRgPbRILKovÅOªw 12XB`!\ $íOªw 3�a_KMb�bREJ`Lq0Eana®bRZlX[EHqrI?b®d8gYZ.�nXBZl\6�

D KuXBZ�K EJ`?b�KMZRKBa®bRKB\ EH` &)(�*,+.-�&)(�0������$+�� +�aPd8grZ�N}KBa®ILKÅaí�N(�`FEJ`�\*K��?EJ`LquaRSTILK�N�K a®EJN}�LGJ�
EVa,X pLE ��KBSíb�EHjkK,N,X[�L�UEJ`Lq d8ZRgrN �Y{������������ ï  t�� gr`?b�g �Y{������������  t���� �Y{������������5 t��?h
b�I?c!aP�UZ�gBj*E\*EJ`Uq�X b�grb�X[G:grZ�\*KMZREJ`Lq gBd0bRILK+N�KBa_I �!grEH`*b�aí� DuK �nEJGHG:a®bRc!\*�F\?EVa�S�Z�KMbRK+a®��XrSíKíO
<!GHGJEJ`Uq�SícLZ�jkKÅanXra�a®�!KBSíEX[GsW?EJ`!\Lang[d±EJ`!\*K9�*EH`Lq�a�SlILKMN�KÅaíh��nILEVSlI,b�cLZR`�gYcLb�bRgPI�XÅjkK:bRILKo\*KBa®EHZ�KB\
�LZRgr�!KMZ�b_�,g[d��LZRKBa®K�Z�j?EJ`Lq0GHg?SMX[GHEJb_�k�nmsg,\*K�<�`LK~GHg?SMX[GHEJb_�kh��.K <!Zla_b�`UKMKB\�X�N�KMb�ZREVSr�2DuK �nEJGHGsc!a®K
b�IUK����(�� �"!#!$��(sh*b�IUK%'&(�*) &)*,++��(shLX[`�\Pb�ILK,�-��-/&.�-&(�/� +0!1� &.�rh,�nILESTI}X[ZRKf\?K�<!`LKB\�Xra�d8grGHGJg���aí�(faRa®cLN�KnbRI!X[b'2!1 ��3¨X[`�\43 1 ��3¨\*KM`LgYb�K�b�ILK���gæa®EHb�EJgY`�g[d¨X:�!grEJ`?b � �nEJbRILEJ`�b�IUK�qYZ�EV\ �nEJb�I�Z�KÅa®�!KBSíb
b�g
5�X[Z�bRKBa®EX[`uSígkgYZl\*EH`!X[bRKBaí�om.ILKM`+bRILK42+XB`LI!XBb�blXB` \?EVa®b�X[`!S�K0g[d�b��.g�qrZ�E\��!grEJ`?bla �nX[`!\��,EVa
\*K�<�`LKB\,Xra _ ³ 1 � � ��3�X76 �82!1 ��3! 92!1 ��3���E �83$1 ��3  :3$1 ��3�� �
d8grZ�b�IUK Z�c!S�GJEV\?KBX[`,\?EVa®b�X[`!S�K���K:I!XMjkK

_ ï 1 �`� ��3	X76 c 112!1 ��3! 92!1 ��3.3 ï E 1$3 1 ��3� :3$1 ��3.3 ï �
X[`�\�b�IUK~\?EVa®b�X[`!S�K~XYSMSígYZl\*EH`Lq0b�g�b�ILK:N,X��*EHNPcUN N�KMbRZ�ES.EVa

_�; 1 � � ��3	X76 N,X�� �$�82!1 ��3� <2!1 ��3�� ���83$1 ��3  93 1@��3��i� �
( *�&7���=� +�!�+>�@? ����+ %BAC)D) &)(�0
�=&(�*E�+F X��Y{ ����������� ï  t��Y" �Y{������������  t��G���Y{������������  t��

d8cLG <!GJGa _ ï 1HF 1 ��3 �*F�1 � EÕt�3.3I6�tY� m.I?c!a~gr`LK,N�EHqrI?boa�XM� bRI!X[b}a®��XrSíKíOJ<!GHGJEJ`Uq+SícLZRjkKBa��UZ�gBj*E\*K
z



����( ! &)( &���& �}EJ`!\*K9�*EH`Lqka���( a®��XrSíKíOJ<!GHGJEJ`Uq,SícLZRjkK0b�ZlXMjkKMZ�a®KBa�b�ILK�qrZREV\+N,X[W?EJ`Lq}cL`LEJboa_b�KM�!a:XB`!\
b�cUZ�`LEH`Lq�gr`LGH�FX[b,ZREJqrI?b X[`LqYGJKBa�� m.ILKuN�KBXB`LEJ`Lq �nEJGHG:X[G@�nXM�UaPp!K SíGHKBX[Z�d8Z�grN bRILKuSígY`*bRK��*b��
(�`LgYb�ILK�Zxd8KBXBb�cLZRK0g[d�a®��XrSíKíOJ<!GHGJEJ`Uq�SícUZ�jkKBa�hLp�KÅa®EV\?KBa�p!KMEJ`Uq,Sígr`?b�EH`*cUgrc!a�h�Eaxc!a_c!X[GHGJ� b�ILKMEHZ��+0) � %
�9&.��&D) ��� &D!��L��QkKMG½dVO_a_EJN�EHGVXBZ�EJb_��ILKMZ�K�a_EJN��LGH�nN�KBXB`!a�bRI!X[bÈb�ILK�SícUZ�jkK2SMXB`~p!K2qrKM`UKMZlXBb�KB\:p*�f�UcLb�bREJ`Lq
b�gYqrKMbRILKMZ:EV\?KM`*bREVSMXBG 18p!Xra_EVS0SígY`!a®bRZ�c!S�b�EJgY` 3�cL`LEHblaíh)gr`LGH�uX[�L�LGH�*EH`Lq�ZRgrblXBb�EHgr` X[`!\ ZRK��!KBS�b�EJgY`�bRg
b�IUKBa®K0cL`UEJbla��~m.IUEVa �nEHGJGÈp�KÅSígrN�K SíGJKÅX[Z�K�Z �nILK�`uSígr`!a_EV\*K�Z�EJ`Uq�b�ILK�S�gr`!a_b�Z�c�Síb�EHgr`+�LZREJ`!SíEH�LGJKÅa.g[d
6�EHGJp!KMZ�bóX[`!\ 6xOªSícLZ�jkKÅa�EJ` a®cLp�a®K!.kcLKM`?boa®KBSíbREJgY`!aí��msg+a®EHN��LGHE d8���LZRKBa®K�`*b�X[b�EHgr`shsEH` bRILEVaf�!XB��K�Z
�.K��nEHGJGsgBd8b�KM` �nZREJb�K �"�nILKM`uZ�Kíd8K�Z�Z�EH`Lq�b�g�EHbla�qYKMgrN�K�b�Z�ESfGJg?SMXBb�EJgY` 112!1 ��3���3$1 ��3 3�Xra��.K�GJG¨Xra�bRg
EJb�axEH`!\*K��}jrXBGJcLKæ�#( ��+J0�� + ( ! 1 � � ��32g[d�X}a®�!XYSíKíOJ<!GJGHEJ`Lq�SícUZ�jkK:EVanb�ILK a®KMbb��F�1 ��3�������� �*F�1@��3 �og[d
N�KBa_I+`Lg?\*KBa���DuK}\*KBX[G �nEJbRI bRILK d8gYGJGHg��nEH`Lq�N}KBXra_cLZ�K0gBd )������") &D!��L�,m.ILK}p!Xra_EVS0Z�K!.kcLEJZRKMN�KM`?b
EVafbRI!X[boE d�XYSMSígYZl\*EH`Lq,b�g�bRILK�EJ`!\*K9�*EH`Lq a�SlILKMN�KoEJb:ILgrG\La�bRI!X[b8���� 5�!��Ea~a_N,X[GHG=h6bRILKM` _ 1 � � ��3
a®I�X[GJG&X[Ga®g�p�Koa_N,X[GHG 1 X[�L�UGJ�?EJ`Lqogr`LK:g[d¨b�IUK:X[p!gBjkK:N�KMb�ZREVSMa 3l�sDuK:SMX[GHGsX0SígY`*bREJ`?cLgrc�a.EJ`!\*K9�*EH`Lq
�	� �*) &.� E½d _ ï 1={�� � ï  ¶t�3 6 tY� ^=` b�ILEafSMXra_Kkh ��K0SígYN��LcLbRK~N�g?\*cUGJg^� ï  ¶trh6E � Kk�Hh ��K~c!a_K0b�ILK
Xr\U\*EJbREJjkK�qrZ�gYcL� 1 �Y{ ����������� ï  t�� �KE 3Èd8grZ�Xr\U\*EJ`Lq X[`!\,a_cLpLb�Z�XrSíbREJ`LqoEJ`!\?EVSíKBa��)(�Ga®gUh]d8grZ�Sí�USíGJES
EJ`�\*K��?EJ`Lqæa ������a®I�X[GJG�\*KM`LgYb�Knb�IUK�\*EVa_blX[`�SíK©d8ZRgrN �6bRg:{*hkbRI*c!a2�����HaN� ï�
 z*�2^=`*d8gYZ�N,XBGJGH�:a®�!KBXBW*EH`LqLh
b�IUKBa®K Xra�a_cLN��LbREJgY`!axK9�*�LZRKBa�anb�I�X[b�d8gYZfSí�USíGHEVSfEJ`!\?K��*EH`Lqka ��K0\*g}`Lgrb:S�X[Z�K X[b2�nILEVSlI�`Ug?\*K0b�ILK
`?cLNPp!KMZREJ`Lq a®b�X[Z�b�aí�

� � ���	 � � 
  �4���
^=`�b�IUEVa.a_KBSíbREJgr` �.K��LZ�gBj?EV\*K:a_grN�K�GJEH`LWUa±bRg0Z�KMGX[bRKB\ GHEJbRKMZlXBb�cLZRKk�
DuK:SíEHb�K�Xód8K��FZRKBSíKM`?b2�!X[�!KMZ�a
d8Z�gYN jYXBZ�EJgYc!a <!KMGV\Ua~\*KBXBGJEH`LqC�nEHb�I GHg?SMX[GHEJb_� .kcLKBa_b�EHgr`!afd8grZ0N�KBa_ILKBa:X[`�\ c�a®EJ`Uqua®�!XYSíKíOJ<!GJGHEJ`Lq
SícLZRjkKBa�XraPEH`!\*K��?EJ`Lq a�SlILKMN}KBaí�¶^=` �!XBZ�bREVSícLGX[Z�h ��K��!XM� a®�!KBSíEX[G�X[b�bRKM`?b�EJgY`Fb�g bRILK <�KMGV\�g[d
�!XBZlX[GHGJKMGÈ�LZRg?SíKBa�a_EJ`Lq«X[`!\�qYEJjkKoX�a®IUgrZ�bóXrSMSígYcL`?b�gBd.bRILK0\?KMjkKMGJgY�LN�KM`?b.gBd2GJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq
EJ`�\*K��?EJ`Lqæa.EJ`,b�ILEa <!KMG\6�

m.ILKMZRK0X[ZRK~p!XYa®ESMX[GHGJ��b��.g}Xra_�!KBSíbla�g[d�GJg?SMXBGJEHb®�«a®b�c�\*EJKB\Pd8gYZfN�KBa_ILKBaí�#g!g?SMXBGJEJb_� Xra�a®b�c�\*EJKB\
p?�Pc!a.ZRK!.kcLEJZRKBa�b�I!XBbnb�ILK:a_N,X[GHGJKMZ¨b�ILKoX[p�a®grGHcLb�K�jrXBGJcLK�g[d¨b�ILK:\?E+*)KMZ�K�`!SíKfp!KMb��.K�KM`Pb���g~�!grEH`*b�a
�nX[`�\ ��Eaíh6E � Kk�Hh � �; �!� h6b�ILK}a®N«X[GJGHKMZ _ 1 �`� ��3fa_I!X[GHG�p!Kk�0m.ILEafW*EH`!\�g[d�GJg?SMXBGJEJb_�,EVafEHN��!grZ�b�X[`?b
EJ`¶N,XB`*� X[Z�KÅXraíh���K ZRKíd8KMZ�bRg b��.g�ZRKBSíKM`?b��!XB��K�Zla�EH`F�!X[Z�X[GHGJKMG:�LZRg?SíKBa�a_EJ`Lqh& |!':X[`!\¶EJN,XBqrK
�LZRg?SíKBa�a_EJ`LqD&iW!'=� g!g?SMX[GHEJb_� ��bRILK�gYb�ILKMZ���XM� ZRgrcL`�\6h � `�X[N�KMGH� ZRK!.kcLEJZREJ`Lq+bRI!X[b}a®N,XBGJG _ 1 � � ��3
a®I�X[GJG!EHN��LGJ�óa®N,XBGJG;� �  ��!�MEa�Kk� qU�ka®bRc!\*EJKÅ\ p?�42�EHblSlILEVa_gr`�X[`�\�w�cLZRpLEJ`P& tBy�'=h��nILg:�LZRKBa®K�`*b�a®gYN�K
gr�Ub�EJN«X[GrZRKBa®cUGJbla�d8gYZsb�ILEasa®KMbRb�EH`LqL�¨�xKíd8K�ZsX[Ga®g�b�ILK2�!XB�!KMZ
gBd6��gYbla®N«X[`0XB`!\[g!EH`!\*KM`?p!XBcLN &iW!'[d8gYZ
X0a®IUgrZ�b�\?EVa�S�c!a�a_EJgr`,gBd�jYX[ZREJgYc!a.GJg?SMXBGJEHb®��N�KBXYa®cLZRKBa2X[`!\,Z�KMGX[bRKB\PZ�KÅa®cLGHblaí� 6�g��.KMjkK�ZMh��nILKM`LK�jkKMZ
b�IUKf\*K�N,X[`!\�d8gYZ"�nI!X[bRKMjkKMZ2W*EH`!\~g[dÈGHg?SMX[GHEJb_�:EJ`�N�KBa_I0EJ`!\*K9�*EH`Lqka�XBZ�gæa®Kkh?`LKBX[ZRGJ� X[G ��XM�La2a®��XrSíKíO
<!GHGJEJ`Uq~S�cLZ�jkKBa¨X[`!\6h?�!X[ZRb�ESícLGVXBZ�GH�kh�6�EHGJp!KMZ�b¨EJ`!\*K9�*EH`Lqka2SMXBN�KnEJ`?b�g:�LGXÅ�<& v*hHeLh 0Lh?|*h?¯?h�WLh!tYtrh!t�WLh
z*t�' ���.KÅa®EV\?KBa.b�ILK X[�L�UGJEVS�X[b�EHgr`!a�\*KBaRSíZ�EHp!KB\�GVX[bRKMZMhLGHg?SMX[GHEJb_�kO=�LZRKBa®K�Z�j?EJ`Lq0EH`!\*K��?EJ`Lq�aRSTIUKMN�KBa�X[Z�K
X[Ga®g�c�a®Kíd8cLG �nILKM`LKMjkK�ZnqrKMgYN�KMb�ZREVSMXBGÈ\LX[b�X�EVanb�g�p!K0N,XB�L�!KB\�bRg,X�gr`LKíOª\*EHN�KM`!a_EJgr`�X[GÈ\*gYN,X[EH`sh
Kk� qLh�EJ`��!XBZlXBGJGJK�G.qrZ�XMj*EHblX[bREJgY`!X[Gn�!XBZ�bREVSíGHK�a_EJN�cLGVXBb�EJgY` & zrz ' h
d8grZ0qrZ�X[�LI��!X[ZRb�EHb�EJgY`LEJ`UqV& t�z 'nXB`!\
d Xra_b�Z�X[`LqYK4.kcLKMZREJKBa�d8grZnqrK�grN�KMbRZ�ESMX[G)\LXBblX�a®b�gYZ�KB\,gr`§\*EVa_WLab& v*h e ' �

^=` �nI!XBb�d8grGJGHg���a ��K �nEHGJGUSígr`�SíKM`?b�ZlXBb�KngY`�b�ILK <�Zla®b�W*EH`!\~g[d&GJg?SMXBGJEHb®� Xra�N�KM`?b�EHgr`LKÅ\~X[p!gBjkKk�
m.ILKMZRK�X[Z�K¨b�ILZRKMK2W*EH`!\La�gBd!N�KMbRZ�ESMa*c!a_KB\�d8grZ _ 1 �`� ��3��NZ�c!S�GJEV\?KBX[`shMN«X��?EJN0cLN h�X[`!\b2+X[`UI!X[bRblX[`&�
m.ILK�Z�c!SíGHEV\*KBXB`:N�KMb�ZREVSs�!X[ZRb�ESícLGVXBZ�GH���LGXM�LasXB`~EJN}��gYZ�b�X[`?b6Z�gYGJK2EJ`�<!K�GV\La6GHEJWkKÈEJN,XBqrK��LZRg?SíKBaRa®EJ`Uq
X[`�\�SígrN}�LcLb�K�Z�qrZ�X[�LILESMaí��DuKfZRKíd8KMZ2b�gob�ILK�Z�KBS�KM`*b¨�!X[�!KMZ�g[d2��grb�a®N,XB`,X[`!\ g!EJ`!\*K�`*p!XBcLN &iW�' �
m.ILKM�0N«X[EJ`UGJ�oa®bRc!\*EJKÅ\ 6�EHGJp!KMZRb	�»a¨a®�!XYSíKíOJ<!GJGHEJ`LqoSícLZRjkK�X[`!\��LZ�gBj?EV\*K�cL�L�!KMZ�X[`�\PGJg��.K�Z©p!gYcL`!\La��
DuK��nEHGJG)EJN��LZRgBjkK�bRILKMEJZ�cL�L�!KMZ�X[`!\,GJg��.K�Z.p!grcL`�\La�EJ`,bRILKozÅOªw SMXYa®Kk�(fa0b�g bRILK2+XB`LI!X[bRblXB`FN�KMb�ZREVSrh�EHbPI�XraP�!XBZ�bREVSícLGX[Z�EJN��!gYZ�blXB`!SíK,EJ`�b�ILK <!KMG\ gBdo�!X[Z�X[G O
GJK�G
�LZRg?SíKBaRa®EJ`Uq�gr`uN�KBa_I*O_S�gr`L`LKÅSíb�KB\��LZRg?SíKBaRa®grZoXBZ�ZlXM�Uaí� 6�K�Z�K~qYgkg?\ GJg?S�X[GJEHb_��gBd�X[`uEJ`!\*K9�*EH`Lq

v



a�SlILKMN}K�d8grZ�b�ILK:�LZRg?SíKBaRa®grZ�a�N,XM��GHKBXr\�b�g�Z�KÅ\*c!SíKB\,SígYN�N�cL`LEVS�X[b�EHgr`}Sígka_blaY&i0?h6|?h
t�v*hÈtM|*h)z*t�' �
1=m.IUK0a�XBN�KfILgYGV\Land8grZ�b�ILK:N,X��*EHNPcLN N�KMbRZ�EVSYh �nIUEVSlI�EaxN}grZ�Kóa®cLEHblX[pUGJKfd8grZ�qrZREV\La �nEJbRI+\*EX[q[O
gr`�X[G¨Sígr`L`UKBSíb�EHgr`!a�h6SldR�LKk� qU� & tKeUh
t�0�' �=3��LgrZ�b�IUK42+X[`UI!X[bRblX[`+N}KMb�ZREVS�X[`!\,b�ILK <!KMGV\�gBd.��X[ZlXBGJGHKMG
�LZRg?SíKBa�a_EJ`LqUh �.K§\*KMGHjkK�EJ`?b�g+N�gYZ�K \*KMb�X[EHG�X[p!grcLb}b�ILK,ILEa®b�gYZ���g[dóZ�KBa_cLGJb�aPXB`!\ XB�L�LGJESMX[bREJgY`!aí�
QkbRgrcLb%& zrv!'�a_KMKMN,a.bRgPp!K~bRILK�<�Zla®b �nILg�c!a_KB\�a_g[OªSMX[GHGJKB\ ? � ��-/&.��&D! � ��� *,+�� &)(�0*a�EJ`�bRILK0S�gr`?b�K��?b
g[d�zMO_w N�KBa_I�XBGJqYgrZ�EHb�ILN«aí��DuK�SMXBGJGÈb�ILKMN # &D) � +���!�&)( *,+.-/&)(�0?a~\*cUK0b�g�bRILK0\*EHZ�KBS�b�ZRKMGVXBb�EJgY`�bRg
6�EHGJp!KMZ�b �»afa_�!XrS�KíO4<�GJGJEH`Lq,SícUZ�jkK<& t�{Lhszr{ ' ��QkcLp!a_K!.]cUKM`*bRGJ�khsbRILKM��I�XÅjkK0p!KMK�` c!a®KÅ\ bRg�a_�!KMKB\ cL�
X �nE\*K0jYX[Z�EHKMb_�,g[d��!X[Z�X[GHGJKMG2XBGJqYgrZ�EHb�ILN«aKX�SígrN}�LcLblXBb�EHgr`!XBG
qYKMgrN�K�b�Z�� & tM| ' h�d XYa®b:p!XYSTW?b�Z�XrSlW*EH`Lq
X[`�\ pLZ�X[`!SlI*OªX[`!\kO=p!grcU`!\N& tMv!'=h6N«X[�L�LEH`Lq�gBd.�?�?ZlX[N}EV\�`UKMb��.grZRWLa &Îy�' hsa®EHNPcUGVX[bREJgY`�gBd�XBp!a®bRZlXrS�b
�!XBZlX[GHGJKMGÈS�grN��LcUblX[bREJgY`�N}g?\*KMGVab& |*hst�¯ '=h!X[`�\��!XBZlX[GHGJKMG .kcLESTWUa®gYZ�bY& z?tK' � R�c!XB`*bREJblXBb�EHjkK~XB`!X[GH�La_EVa
g[d)bRILK.�LZRgr�!KMZRb�EJKÅa
g[d!GHg?SMX[GHEJb_�kO=�LZRKBa®K�Z�j?EJ`LqnEH`!\*K��?EJ`Lq�a�SlILKMN}KBa6I!XMjkKkhYa®g�d XBZMh[d8g?Síc�a®KB\~N,XBEJ`LGH��gY`
b�IUKfzMO_w 6�EHGJp!KMZ�b_O=EH`!\*K��?EJ`UqL� (fSMSígYZl\*EH`Lq:b�g�Qkb�gYcLb �Rb�ILKMZRK�Ea.XoSígr`!a_blXB`*b���� e0a_c!STI�b�I�X[b.�UZ�g[O
SíKBaRa®gYZla�`*cUNPp!KMZRKB\ �sXB`!\�� X[Z�Kn`Ug~N�gYZ�K.bRI!X[`���� c ���! C�!�YSígrN}NPcL`UEVS�X[b�EHgr`:GJEH`LWUa�X[�!XBZ�b �6& zYv*h
�!XBqrK,zky�'=��Qæc!STI X,SíGVXBEJN d8gYZ	� 6 eC�nXYa�GX[b�K�Z��UZ�gBjkKB\�p?�u¬�XBW*GX[N,XB`LEVa�X[`!\�
ÈKMZla_EVX[`UgV& t�v�'
1=XBGJbRILgrcLqYI�b�IUKM��X[�L��X[Z�K�`*bRGJ��\*E\ `LgYb.W?`Lg�� gBd�2�EJGJGHKMZ¨X[`!\�Qæb�grcUb	�»a"�.gYZ�W<& t�|Lhkzrv 'J3l�¨�xKBS�KM`*bRGJ�kh
X~p!grcL`�\«gBd2v��]c ���! �!�rI�Xra.p!KMKM`��UZ�gBjkKB\Pp?�452ILg?SlILEVX?h 52grGJKæhLX[`�\ 6�KM�,��gkg?\3& |�' �;6�g���KMjkKMZMh
b�IUK~�LZRgkg[dnEaB.kcLEHb�K0S�grN��LGHEVSMXBb�KB\)�.D Ko�LZ�KÅa®KM`?bfX0d X[EJZRGJ� a®EHN��LGHK:X[`!\+S�grN��LGHKMb�K��LZ�gkgBdng[d�bRILEVa
Z�KÅa®cLGHb�XB`!\0a®ILg���b�I�X[b"6xOªSícLZRjkKBaíhBb�g�p�KnEH`*bRZ�g?\*c�SíKB\�EH`~bRILKn`LK��?b�a_KBSíbREJgr`&h[p!KBXBb"6�EJGHp!KMZ�b¨SícLZRjkKBa
�nEJbRI+Z�KBa_�!KBSíb�b�g�GHg?SMX[GHEJb_�k�#T2KMZ��,Z�KÅSíKM`?b�GJ�æh 52ILg?STIUEVX�XB`!\ 52grGHK<&i0�'2X[Ga®g��UZ�gBj*E\*KB\,Z�KBa_cLGJb�a�d8gYZ
vÅOªw>6�EJGJp!KMZRb.EH`!\*K��?EJ`Lqæaíh �nILEVSlI X[GVa_g �nEHGJG)p�KoSígYN��LGHKMN�KM`kbRKB\~p*�}grcLZ�Z�KBa_cLGJb�aí�

 ���
� ��� ���

��������
��grb�a®N,XB`+X[`�\ g!EJ`!\*K�`*p!XBcLN &iW?h��!XBqrK�y W]y�'±Xra®WkKÅ\ �.�nIUKMb�ILK�Zfb�ILK�Z�K:K��?EVa®bnd X[N}EJGJEHKBa©gBd�a®��XrSíKíO
<!GHGJEJ`Uq+SícLZRjkKBa �nEJbRI�GJg?SMXBGJEJb_�u�LZ�gY�!KMZ�bREJKBa~p!KMbRb�KMZ0bRI!X[`�b�ILgæa®K,g[d:bRILK86�EJGHp!KMZ�b SícLZ�jkKÅaód8grZ�XBGJG
a®E@?MKBa�� � ,�`LK�g[d�b�IUK�N,X[EH` S�gr`?b�Z�EHpLcLbREJgr`�a�g[d�b�IUEVa���X[�!KMZ0EVa:b�guXB`!a���KMZ0b�ILEa .kcLKBa_b�EJgY`�X }Z®O
N,XBb�EJjkK�GJ�k�#2�gYZ�KMgBjkKMZ�h�gYcLZ:Z�KBa_cLGJb�`LgYb�gY`LGJ�,ILgYGV\La�d8gYZfb�ILK%Z�c!S�GJEV\?KBX[` N�KMb�ZREVS:Xra�a®b�c�\*EJKB\�p?�
��grb�a®N,XB` XB`!\ g!EH`!\*KM`?p!XBcLN+h2pLcLb�X[Ga®g+d8grZ�b�ILK<2+XB`LI!X[bRblXB`FX[`�\ b�IUK�N,X��*EHN0cLN N�K�b�Z�ESMaí�
^=`,b�ILEana®KBSíbREJgY`��.K:EJ`?b�ZRg?\*c!SíK 6xO=EH`!\*K��?EJ`UqkanX[`�\�XB`!X[GH�,?�K�bRILKMEHZ.GJg?S�X[GJEHb_�P�LZRgr�!KMZRb�EJKÅana®ILg��nEJ`Uq
b�IUK0SíGX[EJN}KB\ EHN��LZRg[jkK�NPKM`?b�SígrN}�!X[ZRKB\�b�g 6�EJGHp�K�Z�bnEJ`�\*K��?EJ`Lqæaí��m.ILK~`LK9�*b�a®KBS�b�EJgY` �nEJGJGÈXY\*jkg[O
SMXBb�KfbRI!X[b26xO EJ`�\*K��?EJ`Lqæa.X[ZRK:gr�LbREJN,XBGJGJ�oGJg?SMXBGJEHb®�kO �LZ�KBa_KMZ�j?EJ`Uq~XBN�gr`Uq�X[GJG&\*EVaRSíZ�K�b�K�a®�!XYSíKíOJ<!GJGHEJ`Lq
SícLZRjkKBa©p?��qYEJj?EJ`Lq0bREJqrI?bnGJg���KMZ.p!grcU`!\Laí�

����� ����� �"!$#�% &�!(')���*�+&�, -/.0-
6xO EJ`!\?K��*EH`Lqka0XBZ�K Z�KMGX[b�KÅ\ bRg�zÅOªw QkEHKMZ��LE]\`!a_W*E�S�cLZ�jkKBa & zr{!'=� (fa0b�IUK�`!XBN�EJ`Lq+EH`!\*ESMX[bRKBaíh 6xO
EJ`�\*K��?EJ`Lqæa±I�XÅjkK�X[`7� 6xOªa®I!XB�!KB\���d8grZRN+��^=`}X[`!XBGJgYqr��bRg�6�EHGJp!KMZ�b¨EJ`!\*K9�*EH`Lqka�h ��K�gYpLblXBEJ`�EH`!\*K��kO
EJ`Uqka�d8grZÈz21 �.z21TO N�KBa®IUKBa ³ p*��X[`oEJ`!\*c�Síb�EHjkK
N�K�b�ILg?\6�&m.ILKMZ�K2EaíhMILg��.K�jkKMZMh�X�\*KÅSíEVa_EJjkKÈ\*E *6K�Z�KM`!S�Kk�
DFILKMZRKBXra�EJ`�bRILK�SMXYa®K~gBd�6�EJGHp�K�Z�b�EJ`!\*K9�*EH`Lqkanb�ILKopLcLEHGV\*EH`LqPpUGJg?SlWLafXBZ�K~d8gYcLZ:a®N«X[GJGHKMZna`.]c�X[Z�KÅa
1=SldR��QæKBSíb�EHgr`,|oX[`!\,�
EHqrcLZRK�y:bRILKMZRK�3lhkb�IUK:Sígr`�a®b�ZRc!SíbREJgr`}g[d 6xO EJ`!\?K��*EH`Lqka2EVa�KBXYa®EJK�Z.b�g \*KBaRSíZ�EHp�K
c!a_EJ`Lq�Z�EHqrI?b®OªX[`LqYGJKB\�b�ZREVXB`LqrGHKBaí�	(fa©d8gYZ�6�EJGJp!KMZRb.EH`!\*K��?EJ`Lqæa �.KfgY`LGJ�,I!XMjkKfgY`LK~pUcLEJG\*EJ`LqopLGJg?SlW
b�g �nILESTI5��K X[�L�LGH� Z�gYblXBb�EJgY` gYZ0Z�K��!KÅSíb�EHgr`s� mÆgupLcLEHGV\ b�ILK�<!`�X[GnN�KBa_I EJ`�\*K��?EJ`LqUh;�.K,�LcLb
b�gYqrKMbRILKMZ2b��.g:b�ZREVXB`LqrGHKBaí�¨�
EJqU�Lt�a®ILg���a©bRILK�SígY`!a®bRZ�c!SíbREJgY`PgBdÈXfb�ZREVX[`UqrGJKnd8Z�gYN e a®N,XBGJGJK�Zsb�Z�EX[`*O
qrGHKBaí�:(Õb�Z�EX[`LqYGJK �nEJbRI+¯PN}KBa®I,`Lg?\*KÅa�EVa�Sígr`�a®b�ZRc!SíbRKB\«d8ZRgrN�b�ZREVX[`UqrGJKÅa �nEHb�I�gY`LGJ�,b��.g�`Lg?\*KÅa
X[`�\�X~b�ZREVX[`UqrGJK2�nEJbRI,vrz:`Lg?\*KBa.Ea.SígY`!a®bRZ�c!S�b�KB\~d8Z�gYN bRILgka_K��nEJbRI,¯�`Lg?\?KBaí�#,�p!a®KMZRjkK�bRI!X[b�b�ILK
3547698;:<8>=@?BA<CD?E8GFIHJA<?+KBLNMOC<MQP@MQ?E8GR2S�8GTBM/AUHVPNADP9WXS)YNZN[\S]F MQT^LNMQT�_][\KBL�8U?BZ@[`K^?E8G?BabTB[\cNM5WdR\MQPNC<K^LNT�S�8UP�ZeM]HfADYNPNc

8UK]g9h9h9i�jlk9kDm9m9mon@peq+rts;u9pwvDxDy2zUhVs){]rX|DuVs}n@h9|w~D�Vs;uw�9~Du�rd�N~<ke�;xN~esQu9gNz<x9�9k<ge�U|9x<�N~�rdg<hDy2�2�

e



0

1

2

3 4

5 6

7

31

0

1

2

3 4

5 6

7

8

910

1112

13

14

15 16

17 18

19 20

21

22

23
24

25

26

27 28

29
30

�
EHqrcLZRKPt]X 6nO=EH`!\*K��?EJ`Lqæa.XBZ�K:pLcLEHGJbnc!a_EJ`Lq�b�ZREVX[`UqrGJKÅanXranpLcLEJG\*EJ`Uq~pLGHg?STWUaí�

�
EHqrcLZRK~z X �.cLEJG\*EJ`Uq0X[` 6xO EJ`!\*K9�*EH`Lq�d8gYZfX0a`.]c!XBZ�Koc!a®EH`Lq0b��.g�b�Z�EX[`LqYGJKBa��
b�ZREVXB`LqrGHKBafX[ZRK�Sígr`�a®b�ZRc!SíbRKB\�EJ`ua_c!STIuX���XÅ� b�I!XBbfK��UXrSíbRGJ�,KBXYSTI �"!.�$+�� N}KBa®I `Lg?\*K}X[GJgY`Lq,b�ILK
\*EX[qrgY`!X[G2p!KMGHgr`Lqæa�b�g}b�ILK�`Lg?\*KBafgBdnb�IUK0b�Z�EX[`LqYGJKk�om.I?c!a:X[`uEJ`!\*K9�*EH`Lq,a�SlILKMN}Kód8gYZoX�a`.]c�X[Z�K
N�KBa_I,SMXB`�p!K:grpLb�X[EJ`UKB\�XYa�a_ILg��n`�EJ`§�
EJqU�Lz?�n^=`�XB`+XBGJb�K�Z�`!XBb�EJjkK �nXM�kh!�
EHqL�Lv�a®IUg���a�ILg�� d8gYZ
X[GHG����ðtfXB`�6xO EJ`�\*K��?EJ`LqfbRILZ�gYcLqrI«X~a .kc!XBZ�K�g[dÈa_E ?MK#e 1xEa�pLcLEJGHb
d8Z�gYN eG6xO=EH`!\*K��?EJ`Uqka�b�ILZRgrcLqYI
a .kc!XBZ�KBa~gBd:a_E ?MK eV1�� ³ KBXrSlIs� �LgYZ�a®cLp!a_K!.kcLKM`?b~�LZRgkg[d aíh�ILg��.KMjkKMZ�h�EJboEVa~N�gYZ�K,SígY`*jkK�`LEJKM`?bfbRg
N,XBWkK�c!a_K~gBd�bRILKoSígr`!a_b�ZRc!Síb�EHgr` �LZ�EH`!SíEJ�UGJK�p!Xra_KB\�gY`�b�ZREVXB`LqrGHKBanXra�\*KBaRSíZ�EHp�KÅ\�X[p!gBjkKk�

2�grZRK d8gYZ�N,XBGJGJ�æh �.K}SMX[` \*KBa�S�Z�EJp!K�b�ILK 6xO EJ`!\?K��*EH`Lq�gBd�X[`�z 1 � z 1 N�KBa_I+p*�+K��?�LZRKBa�a_EJ`Lq
b�IUK�SígkgrZ�\*EJ`!XBb�KBafgBdnb�IUK � O=bRI �!gYEJ`?bfZ�KBS�cLZla_EJjkKMGH��EJ`+bRILK d8gYGJGHg��nEH`Lq���XÅ�71=XBGVa®g a_KMK��
EJqYcLZ�K4e 3l�,�p!a®K�Z�jkK�b�I!XBb.b�IUKfa_cLp!a®K .]cLK�`*b2�!XBZlX[N}KMb�KMZ��6Ea±cU`LE .kcLKMGH�0\*KMbRKMZ�N}EJ`LKB\:EJ`�KÅXrSlIPZRKBSícLZ�a®EJjkK�a_b�KM�

�
EHqrcLZRK~v X.^=`!\?c!Síb�EHjkKfS�gr`!a_b�Z�c�Síb�EHgr`,�LZ�EH`!SíEH�LGJKfgBd 6xO EJ`!\?K��*EH`Lqka��

0



z21

���������������������������������� ���������������������������������
{

;

C����	��


C� ���

C�� � �
�
�

£ ��� �

� �

� � £ �

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

C��

�
EHqrcLZRK6e X,m.ILK,�!gka_EJbREJgr`�a~g[d�b�ILK,�!grEH`*b�a��fX[`!\ �+d8grZ0b�IUK ��grZ�a®b�SMXYa®KBa�� m.ILK,Z�KÅSícLZla_EJgY` EVa
a®IUg��n`,d8grZ � 6 �� FtY��g!KMb�� 6Fz ï�� � ³ X[`!\�� 6¶z ï�� � ñ �
p?��b�ILK:E½dVO_SígY`!\*EHb�EJgY`!a.g[d¨b�IUK�jYXBZ�EJgYc!a�SMXra_KBa! �
Z�X[`LqYKBa.d8Z�grN �  Ft:b�g tr�

2!1 ��3 6

������ �����
z 1  Ft2 92!1 �  �z ï 1 � ³ 3 E d �	LFz ï 1�� ³ �
z � E92!1 �! v �Bz ï�� � ³ 3 E d e �Mz ï�� � ³ � �	LFv �Bz ï�� � ³ �
z �  Ft  92 1 v��Bz ï�� � ³  Ft2 ��3 E d v �Mz ï�� � ³ � �	LFz �Bz ï�� � ³ �
2!1=z ï��  Ft2 ��3 E d z �Mz ï�� � ³ � �	Lðt��Bz ï�� � ³ �
{ E d �	aðt]�

3$1 ��3 6

������ �����
ze1  Ft2 93$1 �  �z ï 1�� ³ 3 E d �)L¶z ï 1�� ³ �
z � E93$1 �  �v �Bz ï�� � ³ 3 E d e �Bz ï"� � ³ � �)L¶v��Bz ï�� � ³ �
z � E93$1=v��Bz ï�� � ³  Ft  ��3 E d v��Bz ï"� � ³ � �)L¶z��Bz ï�� � ³ �
z �$#�³  Ft  93 1 z ï��  Ft  ��3 E d z��Bz ï"� � ³ � �)LÕt��Bz ï�� � ³ �
� E d �)aÕt �

m.ILKfd8grGHGJg��nEJ`LqoZ�KBa_cLGJb�a©d8grZ ��grZla_b�SMXra_KBanX[ZRK:b�g0p!K:SígYN��!X[ZRKB\ �nEHb�I,b�ILKóa®cLp!a_K!.kcLKM`?bnm.ILKíO
grZRKMN t��UZ�KBa_KM`*bREJ`Lq0cU�L�!KMZ�p!gYcL`!\La�d8grZ�b�IUK~GJg?S�X[GJEHb_�PgBd 6nO=EH`!\*K��?EJ`Lqæaí��m.ILK4Z�c!S�GJEV\?KBX[` �.gYZla_b
SMXYa®K�1 STdR�k�
EHqrcLZRK7e,3Èd8grZ.KÅXrSlI���X[ZRKf�!X[EHZla2g[dÈ�!grEH`*b�a � 6¶vb��z ï 1 �&%! t�X[`!\G� 6¶z ï 1�� ñ E t2�nEJb�I
���! 8� ��6¶z ï 1 �&%)E�z�X[`!\

_ ï 1 �`� ��3 6 c 112!1 ��3� :2!1 ��3 3 ï E 113$1 ��3! 93$1 ��3.3 ï
6 c 1=z 1 � ï  Ft  �z 1 � ³ E�z�3 ï E 1=z 1 � ï  �z 1 � ³  Ft�3 ï
6 c e�1 z ï 1 �'% E�z�3; ¯-E z,6 c e ���! 8� �� �| �

|



m.ILKoa�XBN�Kf�!XBEJZ�a�XBZ�KoX[Ga®g�Z�KBa_��gY`!a®EHpLGJKfd8gYZ�bRILK �.grZ�a®b�SMXYa®KoEJ`<2+X[`LI�X[b�b�X[` N�KMb�ZREVS X
_ ³ 1 � � ��3 6 �82!1 ��3  92!1 ��3���E �83$1 ��3  93 1@� 39�

6  fz 1�� ï E t�E�z 1�� ³  �z� �z 1 � ï E z 1�� ³ EFt 6¶z 1 � ³
6 9 ¯��Bz ï 1 �'% 6 c ¯ 1����! �!�� z�3Q�

m.I?c!afEJ`+p!grbRI�SMXra_KBa��.K0gYp!a®KMZRjkKPbRILK��.gYZla_b~S�Xra®KÅaógY`�X,\*EVXBqrgY`!X[G�\*EHZ�KBSíbREJgY` 1 d8Z�gYN �.b�g ��3l�
�.cLb2EJ`�b�IUK�N,X��*EHNPcUNðN�KMbRZ�EVSYh[bRILK ��grZ�a®bnS�Xra®KÅa©XBZ�K�d8ZRgrN {:b�g4; 6¶z ï 1 � ï  ut�1 a®KMK��
EHqrcLZRKBe 3
�nEJbRI � {� V; ��6¶z ï 1 � ï  �t~XB`!\

_ ; 1 � � ��3 6 z 1  Ft 6¶z c � {� V; ��EFt2 t]�
����� ����� - #�� � %��	� �
^=`�b�IUEVana®cUp!a®KBS�b�EJgY`��.K�qrEJjkK�Z�KBa_cLGJb�a±d8grZnGHg?SMX[GHEJb_�0�LZRgr�!KMZ�bREJKBa2g[d 6xO EJ`!\*K9�*EH`Lqka"�nEJb�I}Z�KBa_��KÅSíb.bRg
b�IUK Z�c!S�GJEV\?KBX[`shkbRILKY2+X[`LI!XBb�b�X[`sh!XB`!\�bRILKfN,X��*EHNPcLN N�KMbRZ�EVSY��(fa.EJb�b�cLZR`!a.grcUbMhL�LZRgkg[d anb�I!XBb
qrEHjkKfb�EHqrI?bnZ�KBa_cLGJb�a.EJ`!S�GJc!\*EH`Lq0XY\L\*EHb�EJjkKóSígr`!a_blXB`*b�a�XBZ�Kfd X[EHZ�GJ�}SígYN��LGJESMX[bRKB\�X[`!\ X[Z�K:bRILKMZ�K�d8grZ�K
\*Kíd8K�Z�Z�KÅ\Pb�g�b�ILKoXB�L�!KM`!\*E@�6�"6�K�Z�K���K~a_blXBb�K~gY`LGJ�}b�ILK:Z�KÅa®cLGHblaí�

���B F ��B� ����� ���>!�� �4��� � &D!1�+�����G&)(�*�&.��+��2�'��(�* �������6 ��� ��( !.�$+ # %�&)(�*,+.-/&)(/0 !.�$+ � �")D)����;&)(/0
� �") * ���

��� _ ³ 1 � � ��3	a c ¯,1 ���! C�!�� �z 3 � ��� � �  �!� � v��
��� _ ï 1 � � ��3	a c e � �  8�!�� �z��
 !� _�; 1 �`� ��3	aFz c ���  � ��E t  Ft �
m.ILKMgYZ�KMN t�a_ILg���a�b�I!XBb 6nO=EH`!\*K��?EJ`Lqæa
�LZRg[j?EV\?KnX[`�EJN}�LZ�gBjkKMN�KM`kbsEJ`0GHg?SMX[GHEJb_�oSígrN}�!X[ZRKB\�bRg

6�EHGJp!KMZ�b_O_S�cLZ�jkKBa�hrXB`!a���KMZ�EH`LqoX[`�gY�!KM` .kcLKBa®bREJgY`0g[d2��grb�a®N,XB`�XB`!\Sg!EH`!\*KM`?p!XBcLN &iW!'=���Lg?Síc�a®EJ`Uq
b�IUKMEJZoX[bRb�KM`?b�EHgr` gY` b�IUK6Z�c!SíGHEV\*KÅX[`uN�KMb�ZREVSrh)b�ILKM�+�UZ�gBjkKB\+b�I!XBb�d8grZ 6�EJGHp!KMZ�boSícLZRjkKBa F �nEJb�I
Z�KÅa®�!KBSíbob�g+b�IUKMEJZoGJg?SMXBGJEJb_�+N�KÅXra®cUZ�K#" ³ 1@F 3 X76 N«X���$&% ')(�* ³ %,+,+,+-% I/.)0 % $&12' _ ï 1 � � ��3 ï 
 � �; �!�)EJb~IUgrGV\Ua
|���1�t" ?G1=z �$1�3.3�a3" ³ 1HFG3�a zr{ 
 v*h$�nILKMZRK7� 6¶z21 �nEJbRI � � tr��,�cLZ.ZRKBa®cUGJb2EJN��UGJEJKÅa
b�I!XBb©d8gYZ
6xO EJ`!\?K��*EH`Lqka F �.K~I�XÅjkK4" ³ 1HF 3>6 eL�:msg��LZRKBa®KM`?b�grcLZfZRKBa®cUGJb�g[d�m.ILKMgYZ�KMN trh$�.K0�LZRKíd8KMZ�ZRKB\
b�g+N«X[WkK,X�N�gYZ�K,S�gr`!SíZRKMb�K«X[`!\�N�grZRKP�LZRKBSíEa®K,a_blX[bRKMN�KM`?b�1J�nILEVSlI KMjkK�` EJ`!S�GJc!\*KÅa~Xr\U\*EJbREJjkK
SígY`!a®b�X[`?bla 3�b�I�X[`�bRILK �/" ³ 1HFG3²O `Lgrb�X[bREJgr` �PXBGJGJg���a��

�.grbRI N,X��?EJN�cLN�N�KMbRZ�ES~X[`�\ 2+XB`LI!XBb�blXB`�N�KMb�ZREVSoX[Z�K}g[d��!X[ZRb�EVS�cLGVXBZ~Z�K�GJKMjYX[`�SíK0EJ` ��X[Z®O
X[GHGJKMG��LZRg?SíKBa�a_EJ`Lq & |*hft�¯Lhnz*t�' � ^=`F�!XBZ�b�ESícLGX[ZMh�X d8cLZ�bRILKMZ,XY\*jYX[`?blX[qYK gBd 6xO EJ`�\*K��?EJ`LqæaPgBjkKMZ
6�EHGJp!KMZ�b:EH`!\*K��?EJ`Lqæa~EVa:b�I!XBb0b�ILKM�u`LgYb:��c!a®b�\*KÅa�SíZREJp!K,X 6fXBN�EJGHb�gr`UEVX[`u�!XBb�I�pLcLb�X 6fXBN�EJGHb�gBO
`LEX[` Sí�USíGJK�b�ILZRgrcLqYI,b�ILK:N�KBa_Is�Èm.ILEVa.Eaíh?Kk� qU�Jh*c�a®Kíd8cLG!d8grZn�!XBZlXBGJGJK�G6XBGJqYgrZ�EHb�ILN«a �nILESTI�K�N��LGJgB�
SígYN�NPcU`LEVS�X[bREJgr`«X[GJgY`Lq,XPj?EJZRb�c!XBG
ZREJ`Lq�`LKMb���grZ�W)��^=`*bRKMZ�KBa_b�EH`LqrGH�kh�6xO EJ`�\*K��?EJ`LqæanX[Z�K0gY�Lb�EHN,X[GHGJ�
GJg?S�X[GJEHb_�]O �LZ�KÅa®KMZRj*EH`Lq�XBN�gr`Uq,X[GHG"6fX[N}EJGJbRgr`LEX[`§Sí�LS�GJKBanb�ILZRgrcLqYI X,a`.]c!XBZ�K�N�KBa_Ish6XYafb�ILK0`LK9�*b
a®KÅSíb�EHgr` a®ILg���a��(�GJbRILgrcUqrI�EHb©Ea.SígYN��LGHEVSMXBb�KB\~bRg~�LZRg[jkK�m.ILKMgYZ�KMN�t�Xrana_c!STI&h]EHb.Ea¨d XBEJZRGJ�0KBXYa®��b�g~�UZ�gBjkKfXB`
gr`UGJ�,a_GJEJqYI*bRGJ� �.KBXBWkKMZ.jkK�Zla®EHgr`sh �nILEVSlI,gr`LGH��EJ`?jkgrGHjkKBa2a®GHEJqrI?b�GH� ��KBX[WkK�ZnXr\U\*EJbREJjkK:SígY`!a®b�X[`?bla��

���B F ��B� 56��� ��� !�� � ��� � &D!$����� ��&)(�*�&.��+�� � ��(�*�� ��( !.�$+�#�%'&)(�*,+.-/&)(�0
! �$+ � �") )����;&)(�04� �") * ���

��� _ ³ 1 � � ��3	a c ¯ � �  8�!��E e!�
��� _ ï 1 � � ��3	a¶z c � �  8�!��E 9 t�{!�

y



0��h y��

{

v

t

z

e

0 |

y

{��

t��Vh v�� z��Vh |��

e��

�
EHqrcLZRK%0�Xf^=`!\?K��*EH`Lq�`Lg?\?KBa�1 �Y{���t �lz �lv�� e ��0���|��íy]��3�EH`uX�b�Z�EX[`LqYGJK0gBdna_E ?MK ¯,X[`!\+b�ILK�EJZ�Z�KM�LZRKíO
a®K�`*b�X[b�EHjkKBa 1 �Y{�� �Mt�� �lz�� �lv�� � e�� ��0�� �l|�� ��y�� ��3��	��gYb�K0b�I�X[b�t���XB`!\uv���I!XMjkK0bRILK�aRX[N�K0GHg?SMX[bREJgY` XB`!\
a®g�gr`&�

 !� _�; 1 �`� ��3	aFz c ���  � ��E v �

'� � � � � D K SígY`!SíKM`?b�Z�X[bRK�gY` �LZRgBj*EH`Lq+b�ILK Z�KBa_cLGJb~d8gYZPbRILK<Z�c!SíGJE\*KBXB` N}KMb�ZREVS _ ï 1 � � ��3�� m.ILK
a®b�X[bRKMN�KM`?bla.d8grZob�ILK%2+XB`LI!X[bRblXB` N�KMbRZ�EVS _ ³ 1 � � � 3xX[`!\ bRILK0N,X��*EHNPcLN N�KMbRZ�ES _�; 1 � � � 3�b�ILKM`
KBXYa®EJGH� d8gYGJGHg��¶p?��b�ILK:qYKM`LKMZ�X[GsZ�K�GVX[bREJgY`!a

_ ³ 1 � � ��3	a 9 z � _ ï 1 �`� ��3
X[`�\ _ ; 1 �`� ��3	a _ ï 1 � � ��3 �

m.ILK��LZ�gkgBd�d8gYZ _ ï 1 � � ��32�.gYZ�WUaóp?�+EJ`�\*c!SíbREJgr`+gY` b�IUK�a_E ?MK0gBdnb�IUK�a_N,X[GHGJKBa_bfb�ZREVX[`UqrGJK 1 XrSTOSígYZl\*EH`Lq�bRg+b�ILK,S�gr`!a_b�Z�c�Síb�EHgr` �LZREJ`!S�EJ�LGHK0g[d 6xOªSícLZRjkKBa 3�b�I�X[b�SígY`*b�X[EJ`�a�p!grbRI ��X[`!\C�!����grb�K
b�I�X[b�X[GJGsbRILKBa_K~b�ZREVXB`LqrGHKBanX[ZRK~Z�EHqrI?b®OªX[`LqYGJKB\,XB`!\+Sígr`?blXBEJ` z � N}KBa®I��!gYEJ`?bla �nEJb�I �)LÕtr� 6�K�`!SíK
b�IUKPEH`!\*c!SíbREJgY`+gr�!KMZlXBb�KBa:gr` �®���LgrZ �>6�t�X[`!\ � 6 z�bRILK�S�GVX[EHN SMX[` p!K�b�ZREJj?EVX[GHGJ� SlILKBSlWkKB\6�
52gr`�a®EV\?KMZ�X�b�ZREVXB`LqrGHKng[d¨a®E@?MK�¯ 1 ¯ÅO b�ZREVX[`UqrGJKnd8grZ�a_ILgrZRb�3lh?b�I!XBb2EVaíh � 6 v*hUXra.\?ZlX��n`PEH`��ÈEJqL� 0*�2msg
KBXYSTI�g[dÈbRILKf`Lg?\*KÅa©EJ`«X[`,¯MO=bRZ�EVXB`LqrGHKf`Lg?\*KÅa �.KóXra�a_EJqY`,X�ZRKM�LZ�KÅa®KM`?blXBb�EJjkKnGH�*EH`LqoX[b�b�ILK:S�grZ�`UKMZla
g[d�bRILK4e,a®cUpLb�ZREVX[`UqrGJKÅafXraf\?ZlX��n`+EJ`u�
EHqL� 0*�:m.ILK0ZRcLGJKop!KMILEJ`�\�b�ILEa�XYa�a®EHqr`LN}KM`*b�EVa�b�I!XBbfb�ILK
b��.g+ZRKM�LZ�KÅa®KM`?blXBb�EJjkKÅa�g[dóX+zÅO b�ZREVX[`UqrGJK XBZ�K \*KMbRKMZ�N�EH`LKB\+XYa�d8grGJGHg���aKX�^²d��!gkaRa®EHpLGJKkh2Z�gYblXBb�K,b�ILK
zÅO b�ZREVXB`LqrGHK~EJ`§a®c!SlI X �nXM��bRI!X[b�EJbnI!XYa�b�ILKoaRX[N�K:grZREJKM`?blXBb�EHgr`518b�ILKojkKMZ�bREVSMXBGsSMXBb�ILK�b�c!anb�g�b�ILK
GJK�d8bMhsb�ILK}ILgrZRE ?MgY`*b�X[G�SMX[bRILKMbRc!a�bRg�b�IUK�p!grb�bRgrNC3óXra:b�ILK�gYZ�EHqrEJ`�X[G�¯ÅO b�ZREVX[`UqrGJKæ��m.ILK}b���g�ZRKM�*O
Z�KÅa®KM`?blXBb�EJjkKÅanX[Z�K0bRILKM` 18EJ`�bRILK�SMXYa®K0g[d��
EHqL� 0 3�XBb:b�ILKoKM`!\*�!grEH`*b�a�g[d�bRILK0jkKMZ�bREVSMXBGÈSMX[bRILKMbRc!aí�
,�p!a®K�Z�jkK�b�I!XBb�EH`��
EHqL� 0�b�ILK,zMO=bRZ�EX[`LqYGJK}Sígr`?blXBEJ`LEH`Lq�`Lg?\?KBa e§X[`!\ 0 SMX[`U`Lgrbop�K}Z�grb�X[bRKB\ EJ`
a®c�STIuX��nXM� b�I!XBb�EHbfI!XYaóbRILK�a�XBN�K~gYZ�EHKM`*b�X[bREJgr`uXYafb�ILK}¯ÅO b�ZREVX[`UqrGJKæ�~^=`ub�ILEafSMXra_Kkh ��K�a®�!KBX[W
g[d�b�ILK�S�grN��LGHKMN�KM`*b�X[ZR�PbRZ�EVXB`LqrGHK�X[`!\+ILKMZRK0b�ILK0K�`!\*�!grEH`*b�aóGHEJKogr`ub�ILK0ILgYZ�E@?Mgr`?blXBG2SMX[bRILKMbRc!aí�
��gYb�K:b�I!XBbfKBXYSTI,Z�EHqrI?b®OªX[`LqYGJKB\,b�ZREVX[`UqrGJKoSMXB`�p!K~pUZ�grcUqrI?b 18p*��ZRgrb�X[b�EHgr` 3�EJ`,gr`LKog[d2bRILK~gYZ�EHKM`*O
blXBb�EHgr`!a �Rgr`LKoSMXBb�ILKMbRc!a.XYa.p!grb�bRgrN GHEJ`LK�X[`�\Pgr`LKoSMXBb�ILK�b�c!a2KMEJbRILKMZ2b�g0bRILKfGJK�d8b©gYZnb�gob�ILKfZREJqYI*b
XranjkKMZRb�EVS�X[G!GJEH`LKk� �g!KMb"�sXB`!\��:p!K�b���g:X[ZRpLEJbRZlX[ZR�~`Lg?\?KBa2X[`!\0GJKMb � ��z*��g!KMb"� � X[`!\�� � p!K�bRILK.ZRKM�LZRKBa®KM`?blXBb�EHjkKBa
g[d ��X[`!\ �!hLZ�KBa_��KÅSíb�EHjkKMGJ�k�sDuKoa®ILg��ðp?�PEH`!\*c!S�b�EJgY`,gr` �Èb�I!XBb

_ ï 1 � � � � � 3�aFz c � � �  C� � � � 1��3

¯



�

� �

� �

�
EHqrcLZRK�| X�m ��g ZRKM�LZRKBa®KM`?blXBb�EHjkKBa�EH` bRILK�b���g+I!X[GHjkKBa~g[d:bRILK a®N,XBGJGHKBa®bob�Z�EX[`LqYGJK SígY`*b�X[EJ`UEJ`Lq
p!grbRI�g[d±b�ILKMN§�

,�p!a®K�Z�jkK0b�I�X[b:b�ILK�`?cLN�KMZREVSMXBGsjrXBGJcLKÅaógBd �nX[`!\7� �sZ�KBa_�s�$�+X[`�\ � �¨X[Z�K�b�IUK�aRX[N�Kkh)gr`LGH��b�IUKMEJZ
qrK�grN�KMbRZ�ES~��gæa®EHb�EJgY`!a0\*E *6K�Z0X�GHEJbRb�GJKæ��^=`u�!X[ZRb�EVS�cLGVXBZMh;�.K�EJ`?b�ZRg?\*c!SíK}b�ILK,S�gr`?jkKM`*bREJgY` bRI!X[b X
�lz � O b�ZREVX[`UqrGJK �óN«XÅ�oSígY`*b�X[EH`�z � E+tnZ�KM�UZ�KBa_KM`*b�X[bREJjkKBa�h��nILK�Z�K�b�ILK�z � E+tMa_b.Ea©XBGVa_g�bRILK <!Zla_b©`Ug?\*K
g[d)bRILKna_cLp!a®K .]cLK�`*bsbRZ�EVXB`LqrGHKk��m.IUEVaÈXra�a_cLN��LbREJgY`~EVaÈa®gYGJKMGH�o\*cLK.bRg�bRKBSlIL`LEVS�X[GkZ�KÅXra®gY`!aí�2�LZRgrN 1 ��3
grcUZnSíGX[EJN EHN�N�KB\?EJXBb�KMGH��d8grGHGJg���aíh?p!KBSMX[c�a®KfbRILKbZ�c!SíGHEV\*KBXB`�\?EVa®b�X[`!S�K�p!KMb��.K�KM`�XB`,EJ`!\*K9� �
XB`!\
EJb�a
Z�K��LZ�KBa_KM`?blX[bREJjkK"� � 1 d8gYZ�K��UX[N��UGJKkhBzfXB`!\�z � 3sN«XÅ��p�K�XBb�N�gæa®b c 1�t 
 z 3 ï E 1 v 
 z�3 ï 6 9 tM{ 
 z?�
6�KM`�SíK _ ï 1 � � ��3	a _ ï 1 � � � � � 3�E 9 t�{ �
^=`,b�ILKY2+X[`UI!X[bRblX[`§SMXra_K ��KfI!XMjkK

_ ³ 1 � � ��3	a _ ³ 1 � � � � � 3�E/e
X[`�\�EJ`,bRILK:N,X��?EJN0cLN SMXra_K ��KfI!XMjkK

_�; 1 � � ��3	a _�; 1 � � � � � 3�E v��
^=bnZ�KMN,XBEJ`!a�bRgP�LZRgBjkKfEJ`LK .]c!XBGJEHb®� 1��32p*��EJ`�\*c!SíbREJgr`,gY` �_�2m.ILKoSíGX[EJN d8grZ � 6ÕtoX[`!\ � 6 z

SMXB`�p!K~KBXYa®EHGJ� STIUKBSTWkKÅ\ 1 STdR�!�
EJqU� 0�3l� ��g��ðGHKMb2� �)X[`!\�� �)p�KoEJ` b���g�\*E+*)KMZRKM`?b�I!XBGJjkKBa.gBd2b�IUKMEJZ
1=a_N,X[GHGJKBa_b�3 �la_cLZ�ZRgrcL`!\?EJ`Lq �~b�Z�EX[`LqYGJKG1²gYb�ILKMZ �nEVa_K�bRILK�EH`!\*c!S�b�EJgY`PI?�?��gYb�ILKÅa®EVa2XB�L�LGJEHKBa 3���w�cUK�bRg
grcUZ:\*K�<!`UEJb�EHgr` g[d�Z�KM�UZ�KBa_KM`*b�X[bREJjkKBa ��K�SMX[`uXYa�a®cUN�K�18cL��bRg�Z�gYblX[bREJgY` 3�X�a®EHb�c!XBb�EJgY`uXraf\?ZlX��n`
EJ` �
EHqL�!|?�n^=`+�
EHqL�!|*hLbRILK~�!gYEJ`?b � GJg?SMXBb�KB\ X[b�b�ILK:ZREJqrI?b�X[`UqrGJK X[G@�nXM�LanK��?EVa_blanX[`�\�b�IUK0X[`UqrGJKp!KMb��.KMK�`C� � h � hsXB`!\ � � EVa�X[G ��XM�Lanp!grcL`!\?KB\�p*�SWr{��M��m.I?c!a�bRILKYZ±c�SíGJE\*KBX[`§\*EVa_blXB`!SíK~p!KMb���KMKM`
� � X[`�\ � � SMXB` p!K,p�gYcL`!\*KÅ\ d8Z�gYN X[p!gBjkK�c�a®EJ`UqI
±�?b�I�X[qrgYZlXYa��.bRILKMgrZRKMN X[`!\�b�ILK,EJ`�\*c!SíbREJgr`
I?�*�!grbRILKBa_EVaKX

_ ï 1 � � � � � 3 a � _ ïï 1 � � � � 3 E _ ïï 1 � � � � 3
a c e ��� �  � �!E e � �  C� � �
6 z c ��� �  8� � � �

m.ILEa.jkKMZ�E <!KBa©EH`LK!.kc!X[GHEJb_� 1 ��3�X[`�\«bRILK:�LZ�gkgBd�EVanSígYN��LGJK�b�KB\6�
^=`0b�ILK�`LK��?b2a®KÅSíb�EHgr`��.K�a_ILg�� bRI!X[b 6xO EJ`!\?K��*EH`Lqka¨X[Z�K�X[b2GHKBXra_b2SíGJgæa®KnbRg��UZ�gBj*E\*EJ`Uqfgr�LbREJN,XBG

GJg?S�X[GJEHb_�PEH`�N}KBa®I*O EJ`�\*K��?EJ`Lqæaí�
W



� � ��� �7��� ����
 �

m.ILEasa®KBSíbREJgY`�EH`!\*ESMX[bRKBa�bRI!X[b 6xO EJ`!\*K9�*EH`Lqka!N�EJqYI*b)p�K2gY�Lb�EHN,X[GYEJ`:GJg?SMXBGJEHb®�kO �LZ�KBa_KMZ�jYXBb�EJgY`:X[N}gr`Lq
X[GHGfEJ`�\*K��?EJ`Lqæa«gBd�zMO_w N}KBa®ILKÅaí� ^=`!\*K�KB\6h �.K Sígr` ��KBSíb�cUZ�K+b�I�X[b,b�ILK��FX[ZRK gY�Lb�EHN,X[G�d8grZ,b�ILK
Z�c!SíGHEV\*KBXB`sh�bRILKuN,X��?EJN0cLN X[`!\ bRILK/2+X[`LI!XBb�b�X[`ðN�K�b�Z�ESr� �.KBS�X[c!a_K+b�ILK \*E=«SícLGHb_� d8gYZ X
qrK�`LKMZlXBG!�LZ�gkgBdÈGJEJKÅa
EJ` ��SígrN�EH`LqfbRg~qrZREJ�!a;�nEHb�I0b�IUK�GHgkgka®K�KM`!\La�h ���.K�Xr\*jkg?S�X[b�K�b�IUEVa2Sígr` ��KBSíb�cUZ�K
p?�+a®IUg��nEH`Lq�bRILK0gr�LbREJN,XBGJEHb®�«X[N�gY`Lq�b�IUK�Sí�LS�GJEVSfEH`!\*K��?EJ`Lqæaí�:�LcLZRb�ILKMZRN�grZRKkh��.K�XBGVa_g��UZ�gBj*E\*K
GJg���KMZ.p!grcU`!\Laxd8gYZ�EH`!\*K��?EJ`Lqæa©gBd�vÅOªw N�KÅa®ILKBa��

� ��� � % &	�Q' ��-�
b��
b�	� .
�� '}. %�. . - !$# 'Q&
m.ILKMgYZ�KMN�t�g[d2��grb�a®N,XB`�XB`!\�g!EH`!\*KM`?p!X[cUN &1W�')a�XM�Ua±bRI!X[b2d8grZ�X[`?��\*EVaRSíZ�KMbRKfzMO_w a®�!XYSíKíOJ<!GJGHEJ`Lq
SícLZRjkK,gr`FXB`N� �V��O N�KBa_Ish2EJb�ILgrG\La _ ï 1 � � ��3 � c v,1Rt  Ft 
 � 3 ï � �  �!�»�Fm.IUKM��X[GVa_g ZRKM�!grZRb
b�I�X[b0p?�uX+SígrN��UcLb�KMZRE ?MKÅ\�K��*I�X[c!a_b�EJjkK}a®KÅX[ZlSlI bRILKM�uI!XMjkKPEHN��LZ�gBjkKB\�bRILK,SígY`!a®b�X[`?b~d XrSíbRgrZ v
b�góv*�»z]0*�ÈD KnEHN��LZ�gBjkKÈb�ILEa
b�góv*� 0np?�~X�\*EJZRKBSíbÈ�LZ�gkgBdR�2^ª` Xr\L\?EJb�EHgr`shYb�ILKMEHZsZ�KBa_cLGJbÈgr`UGJ�~IUgrGV\Ua&d8gYZ
SígY`*bREJ`?cLgrc!anEJ`�\*K��?EJ`Lqæaíh��nILKMZRKBXrangrcUZlan��gæa®KBa�`LgPZRKBa®bRZ�ESíb�EHgr`!anSígY`!SíKMZR`LEJ`UqPbRILK:EJ`!\*K9�*EH`LqL�2D K
SígY`!��KBSíbRcLZ�K:b�I�X[b�b�ILEanSMX[` p�KoZlXBEVa®KÅ\«bRg�eUh �nIUEVSlI ��grcLG\�EJN��LGH�PbRILK:gr�LbREJN,XBGJEHb®�0gBd 6xOªSícLZRjkKBa
X[N}gr`Lq�XBGJGsN�KBa_I*O EJ`!\*K9�*EH`Lqka21=STdR�Um.ILKMgrZRKMN�t:XB`!\�m.ILK�grZ�K�N�z 3��

^=`�b�ILK�d8grGJGHg��nEJ`Lqob�ILKMgYZ�KMN ��KfN,XBWkKnc!a®KfgBdÈb�ILK�qrKM`LK�ZlX[G)Z�KMGX[bREJgr`�a®ILEH� _�; 1 �`� ��3�a _ ï 1 � � ��3p?��gr`LGH���LZRg[j?EJ`Uq0b�ILK:Z�KÅa®cLGHb.d8grZnb�IUK�N«X��?EJN�cLN N�K�b�Z�ESr�

���B F ��B� � ��� ��� ++����� &)(�*,+.-/&)(�0 � �G��(4�-�4� %@� +������ �LFz�� !.�$+�� + �-&"��! � +2&)( *�&.��+�� � ��(�* �
�;&D!.� _ ï 1 � � ��3 � _ ; 1 �`� ��3 � � 
 e ��&(���
! � �"! _ ï 1 � � ��3 � _ ; 1 �`� ��3	L c v�� 0 � �  �!�� Ft �

'� � � � � w�cLK0bRg _ ï 1 � � ��35L _�; 1 �`� ��3nEJb:a_c,«SíKBafb�g�ZRKBa®bRZ�ESíbfgrcUZ~XBb�bRKM`*bREJgY`+b�g,b�ILK0N«X��?EJN�cLN
N�KMbRZ�ESr� (�a�a®cUN�K�gr`FbRILK+S�gr`?b�ZlXBZ���b�I�X[bPd8gYZ,X[GHG2�~X[`�\5�5�nEJb�I _�; 1 � � ��3 � � 
 e5��K�I!XMjkK_�; 1 � � � 3 � c v � 0$���! C�!�/ ðtrh6bRI!X[b�N�KBX[`�a ���! � ��� 1 _�; 1 � � ��3�Eðt�3 ï�
 v�� 0?�[g!K�b � ³ � � ï � � ñX[`�\ � ï � ���np!K�bRILKfEH`!\*EVS�KBa©gBd�bRILK7e�SígYZ�`LKMZn�!gYEJ`?bla.g[d¨b�IUKb� �<��O N�KBa®I&�©QkEH`!SíK���KfGJKBXMjkK�b�ILK
Z�K�GVX[bREJgY`+p�K�b���KMKM` � ñ X[`!\ ���fgY��K�`shsb�ILK0d8grGHGJg��nEJ`Lq«\*KBa�S�Z�EJp!KBa 1²K9�LSíK��Lb�d8grZóa®�?N�N�KMbRZ�EVS�SMXra_KBa 3
X[GHG��!gkaRa®EJpUEJGJEHb�EHKBa�1 STdR��&iW�'J3l� ��grbRK~bRI!X[b:b�IUK0Z�EJqYI*b_O=I�X[`!\+�LEVS�b�cLZRK~EVa�`LKBSíKBaRa�XBZ���d8gYZfb�IUK�SMXra_K0g[d
`LgY`*O_S�gr`?b�EJ`?cLgYc!axEH`!\*K��?EJ`Uqkaí�

� ³

� ï

���

� ñ

��� � % � ³

� ñ

���

� ï

��� � %
g!KMb ���fp!K~b�IUK0Z�EJqYI*bRN�gka_bn�!grEJ`?bfgY`+b�ILKoGJEJ`UK�p!KMb���KMKM` � ³ X[`!\ �����nEJbRI ��� � � ï X[`!\+\*Ea®b�X[`!SíKF  t�d8ZRgrN � ³ �2m.ILKMZRKíd8grZRKfb�ILK:`LK�EJqrI?p!grZREJ`Lq0�!grEH`*b2� % �nEJb�I8� ï � � % I!Xran\*Ea®b�X[`!SíKY�  F> �t
d8Z�gYN ���B�ÈD KnI�XÅjkKnb���g��!gæa�a®EHpLGJKngYZl\*K�Zla�g[d ����X[`!\ � ³ X[`!\�a®E@�~�!gkaRa®EHpLGJK�grZ�\*KMZla�gBd�� ñ h,���.XB`!\ � % �m.I?c!aíhÈXraRa®cLN}EJ`Lq � 
 e � F �Õv � 
 e EJ`+grZ�\*KMZfbRg,p�K}X[pUGJK0b�g,N,XBWkK:c!a®K0gBdngrcUZ~XYa�a_cLN��LbREJgr`
���" �!� � 1.1 _ ï 1 � � ��3	EÕt�3 ï 3 
 v�� 0?h ��K,I!XMjkK�b�ILK�d8grGJGHg��nEJ`Lq+ZRKMGVXBb�EJgY`!a®IUEJ�s�V,�p�a®KMZRjkK�b�I!XBb0b�ILK
d8grGHGJg��nEJ`Uq0EVa.jYX[GHEV\Pd8grZnp!grbRI+�LEVS�b�cLZRKBa.XBp�gBjkKoX[b�b�IUK~aRX[N�K�b�EJN}Kk�

tM{



� ï L N}EJ` �$�����" � ³ ��E � � ³  � ï � ����� ³  ������E � ���" � ï �1�E N�EH` �$� � ï  � ñ ��E ��� ñ  5������E �����" � % � ����� ï  � ñ ��E � � ñ  � % �QE ��� %  ���/� �
� � ï  � % ��E ��� %  5� � ��E ��� �  � ñ � ����� ï  � % ��E � � %  � ñ �QE ��� ñ  � � � �
� � ï  ������E �����  5� ñ ��E ��� ñ  � % � ����� ï  ������E � ���" � % �QE ��� ñ  � ñ �i�

� N}EJ` � 1 _�; 1 ���!� � ³ 3�EFt�3 ï E 1 _�; 1 � ³ � � ï 3�EFt�3 ï
v � 0 � 1 _�; 1 � ³ � ����3�E t�3 ï E 1 _�; 1 ���!� � ï 3�EFt�3 ï

v�� 0 �
E N�EH` � 1 _ ; 1 � ï � � ñ 3�E t�3 ï E 1 _ ; 1 � ñ � � � 3�EFt�3 ï E 1 _ ; 1 � � � � % 3�E t�3 ï

v � 0 �
1 _�; 1 � ï � � ñ 3�E t�3 ï E 1 _�; 1 � ñ � � % 3�EFt�3 ï E 1 _�; 1 � % � ����3�E t�3 ï

v � 0 �
1 _�; 1 � ï � � % 3�E t�3 ï E 1 _�; 1 � % � ����3�EFt�3 ï E 1 _�; 1 ���!� � ñ 3�E t�3 ï

v � 0 �
1 _�; 1 � ï � � % 3�E t�3 ï E 1 _�; 1 � % � � ñ 3�EFt�3 ï E 1 _�; 1 � ñ � ����3�E t�3 ï

v � 0 �
1 _�; 1 � ï � ����3�E t�3 ï E 1 _�; 1 ����� � ñ 3�EFt�3 ï E 1 _�; 1 � ñ � � % 3�E t�3 ï

v � 0 �
1 _ ; 1 � ï � � � 3�E t�3 ï E 1 _ ; 1 � � � � % 3�EFt�3 ï E 1 _ ; 1 � % � � ñ 3�E t�3 ï

v � 0 �
6 F ï EV� ï

v � 0
E N�EH` � z]� ï E 1O�� VFC3 ï

v�� 0 � z]� ï E 1O�� VFC3 ï
v�� 0 � � ï E 1=�� VF 3 ï EV� ï

v�� 0 �
v]� ï
v � 0 �

v]� ï
v � 0 �

� ï E 1O�� VFC3 ï EU� ï
v�� 0 �

6 F ï E�v]� ï E 1O�� VFC3 ï
v�� 0 6 z F ï E/eH� ï  �z]� F

v � 0 6 v � 0]� ï E�z,1=� 
 z� VFC3 ï
v�� 0

,�`,b�ILK:grbRILKMZ�I!X[`�\6hLE d F aN� 
 eLh!p?�PKMGHEJN�EH`!X[bREJ`LqG� � �.K:qYKMb
� ï L v]� ï E 1O�� VFC3 ï

v�� 0 L v]� ï E 1=v � 
 e 3 ï
v�� 0 6 v�� 0Y|rz]0 � ï

v � 0 �
(�`!XBGJgYqrgrc�a®GJ�æhLE d F L¶v � 
 eUh�p?��KMGHEJN�EH`!X[bREJ`Lq � % ��K�qYKMb

� ï L F ï E�v]� ï
v�� 0 L v � ï E 1 v � 
 e,3 ï

v � 0 6 v � 0r|Yz 0]� ï
v�� 0 �

Z2XrSlI SMXra_K�GHKBXr\UaxbRg�XPSígY`*bRZlXY\*EVSíbREJgY`s�
m.ILK0GJg���KMZ�p!gYcL`!\�d8grZ:Sí�USíGHEVSfEJ`!\?K��*EH`Lqka�SMXB`+p�K0gYpLblXBEJ`LKÅ\�d X[EJZRGJ�,KBXYa®EJGH�k�:msgrqrK�b�ILKMZ �nEJb�I

m.ILKMgYZ�KMN�t�EHbna®IUg���angr�Ub�EJN«X[GJEHb_�0g[d 6xO EJ`�\*K��?EJ`Lqæa©cL� b�g�a®N«X[GJG&Xr\L\?EJb�EHjkK:SígY`!a®b�X[`?blaí�

���B F ��B� � ��� ��� ++����� �	�"�*) &.��&)( *,+.-/&)(�0 � �G��( �-�4� %@� ++����� � L¶z�� ! �$+�� + �-&"��! � + &)(�*�&.��+�� �
��(�* � ��&(��� !.� �"! _ ï 1 � � � 3 � _�; 1 � � ��3�LFz c � �  �!�  t ��� ( ? ����! &.��&�) ��� � ! � &7��) ��� +�� � ��&,( * � �") * �
� ��� !�� � ����� ( +����2�G��(�*�� � ��! �$+ � ++��� �

'� � � � � g!KMb � ³ h � ï h � ñ hnXB`!\ ���Pp!K,b�ILK<e S�grZ�`UKMZ0�!grEJ`?bla0g[d�X[` � �V��O N�KBa®I&� �.KBSMX[c�a®K,b�ILK
EJ`�\*K��?EJ`Lq�Ea:Sí�LS�GJEVS 1=XB`!\ b�I?c!a:X[Ga®g§Sígr`?b�EH`*cLgYc!aíhÈSTdR�ÈQkKBSíbREJgr` z 3�bRILKMZ�K�N�c!a®bfp!K�b��.g SígrZR`LKMZ
�!grEH`*b�a�� ' X[`!\ � 1 �nEHb�I �H���3> ��t �lz �lv�� e��,X[`�\ � �6 �+a®c!SlI+b�I!XBb ��� '  � 1 � a � ï�
 eL�4,�`+b�ILK
grbRILKMZnI!XB`!\6h!EJbnILgYGV\La _ ï 1 � ' � � 1 3�L _�; 1 � ' � � 1 3�L �� FtbL¶z c ��� '  � 1 �� tY�

trt



� ��� � 
b��, 
/!$! 
b� . - !$# 'Q&
DFILKMZRKBXra:EJ` bRILK,SMXYa®K�gBdfbRILK Z�c!SíGHEV\*KÅX[` X[`!\ b�IUK�N,X��?EJN0cUN N}KMb�ZREVS �.K«SígrcLG\ qrEHjkK6.kcLEHb�K
SíGHgka®K}p�gYcL`!\La�X[Ga®g�d8gYZ0b�ILK5�RqrKM`UKMZlXBG�SMXra_Kkh �+b�ILEa~a_KMKMN,afb�g+p!K,N�gYZ�K}\*E=«SícLGHb�EH` b�IUK�S�Xra®K
g[d�bRILK%2+X[`LI�X[b�b�X[`uN�KMbRZ�EVSY��^=`+bRILK~qYKM`LKMZ�X[G2SMXYa®K���K~grpUblX[EH` bRILK~d8grGHGJg��nEJ`UqLh)SígrN���X[ZlXBb�EHjkKMGJ�
�.KÅX[WkKMZ�Z�KBa_cLGJb�X

���B F ��B� �6��� ��� ++����� &)(�*,+.-/&)(�0 � � ��(6� �� %@� ++�����)�L¶z��C! �$+�� + �-& ��! � + &)(�*�&.��++���G��(�*
� �;&D!.� _ ³ 1 � � ��3���z � 
 0 ��& ���
!.� �"! _ ³ 1 � � ��3	L c | � 0 � �! � �� �z �

'� � � � � (fa�a_cLN�K gr`ðbRILK S�gr`?b�ZlXBZ���b�I!XBb�d8grZ XBGJGG�0X[`!\ � �nEJbRI _ ³ 1 � � ��3 � z]� 
 0 �.KuI!XMjkK_ ³ 1 �`� ��3 � c |�� 0 � �  �!�  §z*h*bRI!X[b�N�KBXB`!a����� ��!� � 1 _ ³ 1 � � ��3 E§z 3 ï�
 |�� 0*��g!KMb�� ³ � � ï � � % � ���
p!K.bRILK2EJ`!\*ESíKBa6gBd!b�ILK	e�SígrZR`LKMZÈ�!grEJ`?blasg[d�b�ILK�� �B�LO=N�KÅa®IfbRILK.EH`!\*K��?EJ`Lq��!XraRa®KBaÈb�ILZRgrcLqYI0EJ`:b�ILK
qrEHjkKM`�grZl\?KMZM�¨m.ILKM` 18K��LS�KM�Lb�d8grZ�a®�?N�N�K�b�Z�ES2SMXra_KBa 3 �.K�I!XMjkK�bRILKxd8gYGJGHg��nEH`Lq�<!jkK���gæa�a_EJpLEHGJEJbREJKBa��
,�p!a®K�Z�jkK�b�I!XBb~b�IUK <!Z�a®bo�LEVSíbRcLZ�K}SígYN�KBa�EH`*bRg��UGVXM�+p!KBSMX[c�a®K���K�XBGVa®guXBGJGHg�� `Lgr`?O_SígY`*bREJ`?cLgrc�a
EJ`�\*K��?EJ`Lqæaí�

� ³

� %

���

� ï

� ³

� ï

� %

���

��� � ñ

��� ���

� ³

� ï

� %

���

��� ���

� ñ ���

� ³

� ï

���

� %

� � � ñ � � � � � ³

� ï

���

� %

��� ���

6�KMZRK�� � EVa~b�IUK�Z�EHqrI?b�N�gæa®b:�!grEJ`?b0gr`�bRILK�ILgYZ�E ?�gr`?blX[GnGHEJ`LK}SígY`*b�X[EJ`UEJ`Lq � ³ �nEJbRI � � � � ï XB`!\\*Ea®blXB`!SíK5F  txd8Z�gYN � ³ hLXB`!\�� � Ea�b�ILKfGHKíd8b�N}gka®b¨��gYEJ`?b.gY`�b�ILK�ILgrZRE ?MgY`*b�X[G!GJEH`LKfS�gr`?blX[EH`LEJ`Uq � �
�nEJbRI8� % � � � X[`�\�\*Ea®blXB`!SíK �$ tfd8Z�gYN � � �	2�grZ�K�g[jkK�ZMh � ñ X[`!\ � � XBZ�Ko\*EJZRKBSíb�GJKíd8b�Z�KBa_��KÅSíb�EHjkKMGJ�Z�EHqrI?bn`LKMEHqrI?p�gYZlang[d ����X[`!\8��� �nEJbRIC� ñ � ���B�

m.ILK�SMXYa®KnK��?ILEJpUEJb�KÅ\��nEJbRI0b�ILK"<!Zla_b2�LEVSíbRcLZ�K�EVaÆd XBEJZRGJ�:KBXra_�~bRgfI!X[`�\*GJKk� ��KMKB\?EJ`Lq�`Lgfd8cLZ�bRILKMZ
XraRa®cLN}�Lb�EHgr`!a�h��.K:I!XMjkK

� ï L ��� ³  ����� 6 ��� ³  � ï ��E � � ï  5� % ��E ��� %  ���/�

�
1 _ ³ 1 � ³ � � ï 3�E z 3 ï E 1 _ ³ 1 � ï � � % 3�E�z�3 ï E 1 _ ³ 1 � % � � � 3�E�z�3 ï

| � 0
L eH� ï EV� ï E/eH� ï

|�� 0 6 W]� ï
| � 0 �

X�Sígr`?b�Z�Xr\*ESíb�EHgr`s�

tMz



^=`�bRILKoSMXra_K:Z�Kíd8KMZRZ�EH`Lq0b�g0bRILKoa®KBSígY`!\��UEVSíbRcLZ�Kkh �.K:I!XMjkK
� ï L � ���" ������6 �����" � ï ��E � � ï  � ñ �KE ��� ñ  ���/��E �����" � % ��E ��� %  �����

�
1 _ ³ 1 ����� � ï 3�E�z 3 ï E 1 _ ³ 1 � ï � � ñ 3�E�z 3 ï E 1 _ ³ 1 � ñ � ��� 3�E�z 3 ï

| � 0
E 1 _ ³ 1 ����� � % 3�E z 3 ï E 1 _ ³ 1 � % � ��� 3�E z 3 ï|�� 0

L 1=��EVFC3 ï E 1O�6EVFC3 ï E 1=z]�  /F  � 3 ï E 1=��E � 3 ï E 1=��E � 3 ï
|�� 0

6 ¯]� ï E�v]F ï E�z]F � E�v � ï
| � 0 L ¯ � ï

|�� 0 �
^=`�bRILK:b�ILEHZl\��LESíb�cLZRKkh*E½d	F E �)L � 
 zPb�ILK�`

� ï L �����" �����"6 �����" � ï ��E ��� ï  5� % ��E ��� %  �����

�
1O��EUF 3 ï E/eH� ï E 1O��E � 3 ï

|�� 0 6 |]� ï E�z 1OF E �'3 ��EVF ï E � ï
|�� 0 L y!� ï

|�� 0 �
KMGa®K�18E=� Kk�Jh F@E �b�f� 
 z 3��.K~I�XÅjkKob�g,\?EVa®bREJ`LqYcLEVa_I+p!KMb��.KMKM`,bRILZ�KMK a®cLp?O_SMXYa®KBa��:�
EJZ�a®b�XraRa®cLN�K
b�I�X[b � ñ � � ³ �2m.IUKM`

� ï L ��� ñ  � % �"6 ��� ñ  � ³ ��E ��� ³  5� ï ��E ��� ï  � % �
�

1=z]�  �'3 ï EU� ï E 1=z]� 3 ï
|�� 0 6 W � ï  e � ��E � ï

|�� 0 L y!� ï
|�� 0 �

^²d"� ñ � � ³ hLbRILKM` �.Kfd8cLZRb�ILKMZ�\?EVa®bREJ`LqYcLEVa_I,p�K�b���KMKM` � � � � � XB`!\C� � � � � �2^²d � � � � � hLbRILKM`
� ï L ��� ³  5�����"6 ��� ³  � ñ ��E � � ñ  ������E �����" �����

�
1=z]�  � 3 ï EU� ï E 1=z]�� VFC3 ï

|�� 0 L W � ï  e�1=F E �'3 �
| � 0 L y!� ï

|�� 0 �
�
EH`!X[GHGJ�khkE d ��� � ����h��.K:b�IUKM`,I!XMjkK

� ï L ��� ï  ������6>� � ï  5� % ��E ��� %  ���/��E � ���" �����

�
1=z]� 3 ï EV� ï E 1=z]�� VF 3 ï

| � 0 6 W � ï  e F���EUF ï
|�� 0 L y � ï

| � 0 �
DFEJbRI�ZRKBa®�!KBS�bnb�g�b�ILKfd8grcUZ�b�I,�LESíb�cUZ�Kkh?GJKMb �:� G=� gU� qU� FMa �_�2m.ILKM`

� ï L �����" ������6 �����  � ï ��E ��� ï  � ñ ��E � � ñ  � % �QE ��� %  �����

�
1O��EUFC3 ï E 1=��EVFC3 ï E 1 z �� VFC3 ï E 1O�6E � 3 ï

| � 0
L y!� ï E/eHF ï E�| � F  e � F

|�� 0 L y � ï
| � 0 �

^=`�b�ILK�GVXra_bn�LEVS�b�cLZRKkhkb�ILK:\?E+*)KMZ�K�`!SíK�b�g0b�IUK�d8grcLZRb�I SMXYa®KfEa©b�I�X[b2����XB`!\ ���nX[ZRKf`Lg��ð\?EJZ�KÅSíb
`LKMEHqrI?p!grZla���^=` Xr\L\*EHb�EHgr`shsd8grZoa®�?N�N�KMbRZ���ZRKBXra_gr`!a 1²EH`*bRKMZlSlI!X[`UqrK0b�IUKPZRgrGJKÅaógBd2��� X[`!\7��� 32�.K
�:� G � gU� qL�UXraRa®cLN�K:bRI!X[b:F aD� 
 z?�.^²d F aF{ �ieLt�¯ �Èh�bRILKM`

� ï L ��� ³  7������6>� � ³  7� % ��E � � %  �����

�
1=z]� 3 ï E 1Rt � 0Y¯rz]� 3 ï

| � 0 6 1 e7E z�� 0r{rz�3 � ï
|�� 0 �

tMv



^²d"����� � ³ X[`!\<F ��{��ieUtM¯]�
h!b�ILKM`
� ï L �����" �����"6 � ���" � ³ ��E ��� ³  5� % ��E ��� %  �����

�
F ï E 1=z]� 3 ï E 1 z �� VFC3 ï

|�� 0 6 ¯]� ï E�z]F ï  eH� F
|�� 0

6 |�� 0 � ï E 1O�� �z FC3 ï 
 z7E 1O�� �z]FC3 �
|�� 0 L |�� 0 � ï

|�� 0 �
^²d"��� � ���nb�ILK�`

� ï L � � ³  ���/��6 ��� ³  � % ��E � � %  ������E � ���; ���/�

�
1 z �!3 ï E 1�t]� 0]� 3 ï E 1 {�� 0 � 3 ï

|�� 0 6 1 e7E�z �»z 07E�{ �»z]0 3 � ï
|�� 0 �

,�b�ILK�Z.�nEVa_K �.KfI!XMjkKo{��1eLt�¯ � �DF aN� 
 z*h$� ³ � ���Bh!X[`!\ ��� � ���M�2m.IUKM`
� ï L ��� ³  ������6 ��� ³  ������E � ���" � ï �QE ��� ï  ���/��E � ���" �����

�
F ï E 1O�6EVFC3 ï E 1=z]� 3 ï E 1=�� VFC3 ï

| � 0 6 | � ï E v F ï
| � 0 �

|�� 0]� ï
|�� 0 �

X[qæX[EH`+X�Sígr`?b�Z�Xr\*ESíb�EHgr`s�¨m.ILEVa�SígrN}�LGJKMbRKBa�b�ILK:�LZRgkg[dR�
^=`�b�IUK�a®�!KBSíEX[G¨Sí�LS�GJEVS�SMXra_Kkh�IUg���KMjkKMZ�h ��K0SMXB`+X[qæX[EH` �LZRgBjkK 1 Xra_�*N��Ub�grbREVS�32gY�Lb�EHN,X[GHEJb_��g[d

6xOªSícLZRjkKBa.\*cUK�bRgPbRILKfd8grGHGJg��nEJ`Lq0bRILKMgYZ�KMN+�

���B F ��B� � ��� ��� ++�����
�	� �*) &.� &)(�*,+.-/&)(�0 � ���(6� � ��%@� +��������LFz�� !.�$+�� + �-& ��! � + &)(�*�&.��+��
� ��( * � ��&(���
! � �"! ���! �!� aN� ï 
 z���(�* _ ³ 1 � � ��3	L c ¯$���! �!�� �z ��� (-? ����! &.�=&�) ��� � !.� &7� )���� +��
� ��& (�* � �") * �G& � � ��(�*2�:��� + &)( !�� � *�&.��0 ��( �") )�� �*?�? � �9&D!�+ ������( +��0� � � !.�$+�� +���� �

'� � � � � QkEJ`�SíK0b�ILK�EJ`�\*K��?EJ`Lq,EJ` X�S��LSíGHK0EVafZ�K�qkX[Z�\*KB\ XYa�N�g?\?cLGJg,b�IUKP`?cLN�p�K�Zfg[d�`Lg?\*KBa�1 STdR�
QkKBS�b�EJgY`¶z 3�h �.K+I�XÅjkK ���  �!�ba � ï�
 z d8gYZ�XB`*� �0X[`!\ ��EJ`¶X[` � � �Õa`.]c!XBZ�Kk� �LgrZ,b��.g
\*EX[qrgY`!X[GHGJ��gY�L�!gka_EJb�K SígrZR`LKMZ�a �©XB`!\�� ��K�bRI*c�a.I!XMjkK _ ³ 1 � � � 3 6 z �  z4L¶z c z$���! �!�� �z 6
c ¯ � �! � �9 �z*�

� ��� � . '5!"!(';��� ��%�#��(->&�!+'�� '5!
	
Qkg:d X[Z©d8gYZ.bRILK�GHg��.KMZ2p!grcL`�\La �.K�Sígr`�a®EV\?KMZ�KB\0pLE ��KBSíb�EHjkK.EH`!\*K��?EJ`Lqæaíh��nILESTI�<!GJG!bRILK�N}KBa®I}SígrN�O
�LGHKMb�KMGH�k� ,�` bRILK0grbRILKMZ:I!XB`!\6hsEJ`+�LZ�XrSíbREVSMXBG2a®EHb�c!XBb�EHgr`!afEJbóSígrcLG\ I�X[�L�!KM`ub�I!XBb:b�ILK0qYZ�EV\+I!XYa
N�gYZ�Kf`Lg?\?KBa�b�I�X[`C��K~I!XMjkK:b�g�KMN�p!KB\6�2^=`,b�ILEa�SMXYa®K �.K SMX[` SígY`!a®bRZ�c!S�bfX�SícLZRjkK <�GJGJEH`Lq0gr`UGJ�
X0`Lgr`*O grZRb�ILgYqrgY`!X[G2a`.]c�X[Z�Kog[d¨b�ILKfd8gYZ�N

X[`�\�b�IUEVaÈSMX[`oEJ`!\*K�KB\fp�K�\*gr`UK.p?��bRILK�a�XBN�K2EJ`!\*c�Síb�EHjkK�Z�KBS�cLZla_EJgr`o�LZ�EH`!SíEH�LGJK2XYa&d8gYZ
bRILK 6nO_SícUZ�jkK
1=a_KMK (��U��K�`!\*E �)h
��X[Z�b � 3l�),nd�SígrcUZla®K,bRILEVa��nEJGHG2`Lgrb0ILK�GJ� d8gYZ~b�IUK Z�c!SíGJE\*KBXB` N�K�b�Z�ESrhsa_EJ`!SíK
b�IUK �.gYZla_bfSMXYa®K 1²b�IUK~b��.g��!grEJ`?blanGJ�?EJ`Uq�X[bfbRILK~KM`�\*�!grEJ`?blang[d±b�ILKoI*�?�!grb�K�`*c!a_K:g[d�X bRZ�EX[`LqYGJK�3
I!XYa�b�ILKoaRX[N�Kfd XrS�b�grZ�EJ` XB`*�,grZREJKM`?blXBb�EHgr`shLpLcUb�bRILK~gYb�ILKMZ�b��.g0N�K�b�Z�ESMa.XBZ�K \*KM�!KM`!\*K�`*b.d8ZRgrN
b�IUK�grZREJKM`?blXBb�EJgY`sh �nIUEVSlI�X[GHGJg���a~X a®GJEHqrI?b~EHN��LZ�gBjkKMN�KM`kb���m.ILEa�Z�K�jkKBX[GaóbRI!X[b�a_cLZ ��KÅSíb�EHj*EHb®� EVa
`LKBS�KBa�aRX[Z���d8grZ�m.ILKMgYZ�KMN eC18N,X��?EJN�cLN S�Xra®K/3�X[`!\ m.ILKMgrZRKMN�|?�

tKe



� �B� � , - �	��%��	�����<� # � � '}. -/� �+'Q� � �
DuK~S�gr`!SíGHc!\*K:b�IUEVana®KÅSíb�EHgr`�p?���LZRg[j?EV\?EJ`Lq0GHg���KMZ.p!gYcL`!\Laxd8gYZ�vÅOªw � �� ���O N�KBa_ILKBaí�

���B F ��B� �6��� ��� ++����� &)(�*,+ -/&)(�0 � �-��(6� ����� % � +�������� L¶z�� !.�$+�� + �-&"��! � +G&)(�*�&.��++���
��(�* �#� &D! � _ 1 � � ��3 � � 
 e � ���>�") ) ! � � + +>� +�!$� &.��� ��&(���I!.� �"! !.�$+>)���� +�� � ��& (�* � � � !.�$+ � �")D)����;&)(/0
!$� � ) +�� �") * �_ 1 � � � 3 %'&(�*) &)*,++��( �-��-�&.�-& � ����(�� �"! !1��(
� + ( +����") )���� +�� � ��& (�* �c tYt �Ht,���! �!�� 9 v �c ¯ �»z 0$���! �!�� t �c ekz �»|rz]0 � �  �!�� v
� �"��) &.� )���� +�� � ��&,( * �c tMz �»v]W ���! �!�� 9 v �c W$���! �!�� t �c 0!e � �  �!�� v

� ( ? ����! &.��&�) ��� � !.�$+ �	�"��) &.� )���� +�� � ��& (�* � � �") * � ��� �G��(�*�� � + &)(�0 ��( � ������($+�� �����( + *�0 + � �
!.�$+  %�� � +���� �

'� � � � � D K§a®b�X[Z�b �nEJb�I�b�ILK§Sí�USíGJESPGJg��.K�ZPp!grcU`!\ d8grZ�bRILK2+XB`LI!XBb�blXB`FN�KMbRZ�EVSY� �LgrZ«X[`?� �
X[`�\C� �.K�I!XMjkK ���; 5�!� ad� ñ	
 z?�+�LgrZ:b��.g+\?EVX[qYgr`!XBGJGH� gY�L�!gka®EHb�K SígYZ�`LKMZ�a ��X[`!\8� ��K�I!XMjkK_ ³ 1 �`� ��3 6¶v �  v%LFv �c z ���! �!�� �v-6 �c 0�e ���� � �� v*�

�LgrZ�X[GHGLb�ILKngYb�ILK�Z <�jkK�SMXra_KBa;�.K <!Z�a®b�XraRa®cLN�KnbRILK�SígY`*bRZlX[ZR��1 STdR�rb�IUKn�LZ�gkgBdÈg[dÈm.IUKMgrZRKMN 0�3
d8grZ�X[GHG!�2X[`�\ ��XB`!\�GHKBXr\�bRILEVa.bRg�X0SígY`*bRZlXY\*EVSíbREJgY`s�

�LgrZ�b�ILK:`LgY`*O_S��LSíGHEVS72+XB`LI!XBb�blXB`+SMXYa®Kkh!S�gr`!a_EV\*KMZnbRILKoSígrZR`LKMZ�a � ³ ��������� ���ngBd�XPS�cLp!K

� ³

���

��� � %
���

� ñ� ï

�LgrZ�a®�?N�N�K�b�Z��oZ�KBXYa®gY`!aíh$�.KoSMXB`�XYa�a_cLN�K �:� G � gL� qL� � ³ � � ñ � ���B�2^²d ��� � � ³ hLbRILKM`

� ñ L �����  5� ñ � 6 �����" � ³ �KE � � ³  � ñ ��E ��� ñ  ���/� � 1=v]� 3 ñ E 1 z �!3 ñ E 1=v]� 3 ñ
eæz��»|Yz 0 6N� ñ |Yz

ekz�� |rz]0 �
X�Sígr`?b�Z�Xr\*ESíb�EHgr`s�¨^ d ��� � ����hLb�ILK�`

� ñ L ��� ³  5����� 6 ��� ³  � ñ �KE � � ñ  ������E �����" ���/� � 1=z]� 3 ñ E 1 v �!3 ñ E 1=z]� 3 ñ
eæz��»|Yz 0 6N� ñ eæv

ekz�� |rz]0 �
^²d"� ³ � ��� � � ñ hLbRILKM`

� ñ L>� � ³  7������6>� � ³  5������E �����" � ñ ��E � � ñ  ����� � 1 v �!3 ñ EV� ñ E 1 v �!3 ñ
eæz��»|Yz 0 6 � ñ 0 0

ekz �»|Yz 0 �
g!KMb _ ³ 1 � ³ � ��� 3�6 � 
 z?�.^²d � ñ � ����� ���BhLb�ILK�`

� ñ L ��� ³  ������6 ��� ³  � ñ ��E ��� ñ  ������E � ���; �����QE �����  ���/�

�
1=z]� 3 ñ E 1=z�� 0 �!3 ñ E 1=z � 0]� 3 ñ E 1 z �!3 ñ

eæz��»|Yz 0 6 � ñ e?yH�»z]0ekz �»|Yz 0 �
^²d"����� ����1²gYb�ILKMZ �nEVa_Kkh!Sígr`�a®EV\?KMZ������; � ñ ��E � � ñ E ����� 3lh?b�ILK�`

� ñ L � � ³  ������6 ��� ³  ���/��E � ���" ����� � 1 v �!3 ñ E 1=z � 0]� 3 ñ
ekz�� |rz]0 6N� ñ ekz �»|rz]0ekz �»|rz]0 �

t�0



��g�� �.K,S�gr`!a_EV\*KMZob�ILK}N,X��?EJN�cLN�N�KMbRZ�EVS�d8gYZ~bRILK Sí�LS�GJEVS�18`Lgr`?O_Sí�USíGHEVS�3�SMXYa®Kk� g!K�b � ³ �
� ï � �����]� ����p�K�b�IUK~EJ`�\*EVSíKÅaxgBdnb�IUK0SígYZ�`LKMZ���gYEJ`?bla�� QkEH`!SíK X[b:N�gka_bf¯81®y�3�gBd.bRILK,tMz�KB\?qrKBa
GJKÅXr\Pd8Z�gYN � ' bRg � ' #�³ h*ZRKMqkXBZl\*EH`LqPbRILK:�!grEJ`?bla.gY`�bRILKBa®K�KB\*qrKÅanXra�Xr\L\*EHb�EHgr`!XBGsZ�Kíd8KMZRKM`!SíK��!grEH`*b�a
�.gYcLGV\�I!XMjkKf`Lg0KK*)KBSíb���g!KMbnc�a©b�IUKMZ�Kíd8gYZ�K:S�gr`!a_EV\*KMZ�b�ILK�Z�KMN,XBEJ`LEH`Lqbe 1O0�3�KB\*qYKBa.GJKÅXr\*EH`Lq�d8ZRgrN
� 1 bRg�� � �nEJbRI � �� � � �ðt�d8grZ � ��� > �?t ���������l¯ �?�

�LgrZ:XBGJG �+X[`!\ �_h�GHKMb � 1 % � p!K0b�IUK~�!grEH`*b��nEHb�I � 1 % � � � � � ³ grZ � 1 % � � � �$#�³ gr`+bRILK~KÅ\*qrK~d8ZRgrN
� 1 b�g � � bRI!X[bnEa©`LK��?b.bRg � � hLXB`!\�GJKMb F 1 % �  �tfp!Kfb�ILKo\*Ea®b�X[`!SíK�d8Z�grN � 1 bRg�� 1 % � � ��grbRKfb�I!XBbnb�ILKd8grGHGJg��nEJ`Uq0�LEVSíbRcLZ�Koa_ILg���axbRILK:gr`LGH���!gka�a_EJpLEHGJEHb®� �nILKMZ�KG� 1 % � EaxGHKíd8b.bRg�� � % 1 h��nILEVSlI�EJN}�LGJEHKBa�b�I!XBbb�IUKM�uX[ZRK,\*EJZRKBSíbf`UKMEJqYI*p!grZ�aí� �LcLZ�bRILKMZ�N}grZ�Kæh6grp!a_KMZ�jkK�b�I�X[b~bRILK��LESíb�cUZ�K0gr`UGJ� a®ILg���a~aRX[N��UGJK
�!gka_EJb�EHgr`!a0d8grZ�bRILK��!grEH`*b�a � 1 � ³ h2� 1 #�³ h � � � ³ hnXB`!\ � �$#�³ �FgYb�ILKMZ��!gka_EJb�EHgr`!a}X[Z�K+�!gæa�a®EHpLGJKæh.b�gkgU�
52GJKÅX[Z�GH�6F 1 % � EVF � % 1 L �
�

� 1�� ³

� 1 #�³
� 1 � 1 % � � � % 1

� �$#�³

� �
� � � ³

��g��ðS�gr`!a_EV\*KMZnbRILK:KBa®bREJN,XBb�EHgr`�gBd�� ñ Xranb�ILKoa_cLN g[d©X[GJG � � '  � ' #�³ �rd8gYZ"� 6Õt]���������l¯ 1®y/3lh
�nILESTI�EVa 1²EH`PbRILK�Sí�LS�GJEVS�SMXra_Kkhkc!a®EH`Lq~bRILK�Xra�a_cLN��LbREJgY` � � '  C� ' #�³ � � 1 _ ; 1 � ' � � ' #!³ 3�Eut�3 ñ 
 W  ?b�ILK`LgY`*O_S��LSíGHEVSfS�Xra®K ��grZ�WUa�X[`!XBGJgrqYgrc!a_GJ�$3n¯]� ñ 
 W 1_y!� ñ 
 ¯�� z 0 3��n^²d��.K:EJ`�a®KMZRb2� 1 % � EJ`,b�ILEanSTI�X[EJ`&h,�.KEJ`�SíZ�KBXYa®K:b�IUK~a_cLN p?�,X[b�GJKÅXra®b:F ñ 1 % � d8grZ�b�IUK~\?EVa®b�X[`!S�Kód8ZRgrN � 1 bRg�� 1 % �  LbRILK0\*Ea®b�X[`!SíKfd8ZRgrN � 1 % �b�g}b�ILK:grbRILKMZ:S�grZ�`UKMZ��!gYEJ`?b�Ea�a_b�EJGHG �  FtY�fmsgrqYKMb�ILK�Z �nEHb�I�EH`!a®K�Z�b�EH`Lq � � % 1 h$�.K:EJ`!S�Z�KBXYa®K~p?�,XBbGJKÅXra®b F ñ 1 % � E3F ñ � % 1 h �nILEVSlI�EVa#L¶{�� z 0]� ñ a®EJ`�SíK7F 1 % � E3F � % 1 LN�
� 1 �LgrZ.bRILK:SMXYa®KfbRI!X[b�� 1 % � � � 1 � ³grZ � 1 % � � � 1 #�³ h��.KG�nEJGJG)KMjkKM`�qYKMb�X[`�EH`!SíZRKBXra_K�p?� � ñ �=3 w�grEH`LqPbRILEVa©d8gYZBe81O0�3na_c!SlI�KÅ\*qrKBa �nEJGHGEJ`�SíZ�KBXYa®K:b�IUK~a_cLN bRg%W � ñ 
 W 1=¯ �»z]0 � ñ	
 ¯�� z 0 3�GJKÅXr\*EH`Lq0b�g�b�ILKoSígY`*bRZlXY\*EVSíbREJgY`s�(ð�LZ�gYpLGJKMN �nEJb�I,bRILEVanN�KMbRILg?\,SMX[`,g?SMSícUZ�E½d"� 1 X[`!\8� 1 #�³ X[Z�K:p!grbRI+`LKMEHqrI?p�gYZ�EH`Lq�S�grZ�`UKMZlag[d � � �nEHb�I � 1 � ï �6�� � �6�� 1 #Uï h*b�IUKM`��.K�blX[WkK�gr`UGJ��gr`LK:g[dÈbRILKf�!grEH`*b�a � 1 % � grZ2� 1 #�³ % � � \*KM�!KM`!\?EJ`Lq
gr` �nILKMb�IUKMZ#F 1 % � grZ#F 1 #�³ % � Ea©pLEHqrqYKMZ � Xra.XY\L\*EHb�EJgY`!X[G)Z�Kíd8K�Z�KM`!S�Kn��gYEJ`?bM� �.cLb2EH`�b�ILEa2SMXra_Kfb�ILK
�nXM��d8Z�gYN � 1 bRg�� 1 #�³ EVan`Lg�KB\?qrK~gBd�b�ILK SícLp!K  !b�ILEaxN�KÅX[`!anb�I!XBb�bRILK0`?cLNPp!KMZ�g[d�KB\*qYKBanb�I!XBbX[ZRKoXÅjYXBEJGVXBpLGJK:bRg�\*K�<!`LKoX0�!X[EHZng[d2ZRKíd8KMZRKM`!SíK��!grEJ`?blanEVa.K�jkKM`�qrZRKBX[bRKMZnb�I�X[` e81O0�3l�

�
EJ`�X[GJGH�kh ��KuSígrN�K b�g�b�IUK3Z±c�SíGJE\*KBX[`FN}KMb�ZREVSr�¶D Kua_blX[ZRb �nEJb�IFbRILKuSí�USíGJES,SMXra_Kk�@g!KMb
� ³ � � ï � �����	� ����XBqkXBEJ`¶p�K+bRILK+EJ`�\*EVSíKÅaPg[dob�IUKuSígrZR`LKMZ��!grEH`*b�a! :ILKMZRK �.Ku\*Ea®b�EH`LqrcUEVa®I
p!KMb��.KMK�` zuSMXYa®KBaQX�^²d � ' EVa~bRILK,gr�L�!gka_EJbRKuSígrZR`LKMZ0b�g7� ' # �Pd8gYZPKMjkK�Z��8� > �?t ��������� e��?h�b�ILKM`
d8grGHGJg��nEJ`Uq0b�ILK:EJ`�\*K��?EJ`LqUh,�.K�I!XMjkK�bRILZ�K�KfEJ`?b�KMZRN�KB\*EX[bRK�SígrZR`LKMZla.gY`�bRILK �nXM��b�g0bRILK:gr�L�!gæa®EJbRK
SígYZ�`LKMZ��;6�g���KMjkKMZMh�X ��XM�ód8ZRgrN X�SígrZR`LKMZÈb�g�EJblasgr�U��gæa®EHb�KnS�grZ�`UKMZ
c�a®EJ`Uq�gY`LGJ�:KB\*qYKBasg[d!bRILKnSícUp�K
�.gYcLGV\ X[G ��XM�La:I!XMjkK�XB` KMjkKM`u`*cUNPp!KMZfgBdfEH`*bRKMZ�N}KB\*EVXBb�K SígrZR`LKMZla�h
bRILKMZ�K�d8grZ�K�gr`UK��nXM�uNPc!a_b
qrg§\*EVXBqrgY`!X[GHGJ�+gBjkKMZ:X,�LGVXB`LKPgBdnbRILK�S�cLp!Kkh �nILESTI+N}KBX[`!a2�:� G=� gL� qL� _ ï 1 � ³ � � ï 3�6 _ ï 1 � % � ����3�61O�  �t�3 9 z*�¨m.ILK©d8gYGJGJg��nEH`Lq��UEVSíbRcLZ�K�EJGJGHc!a®bRZlXBb�KBa6bRILEVaÈa®EHb�c!XBb�EJgY`~d8grZÈb�ILK��!grEJ`?bla � ³ h�� ï h�� % hkX[`�\����M�

� ³

���

� ñ

���

� ï

� %

������

tM|



�LcLZ�bRILKMZ�N}grZ�Kæh �:� G=� gL� qU� _ ï 1 � ï � ��� 3�6 _ ï 1 ���!� ����3 6 1=�� Ft�3 9 zL� ��g����.KoSMXB`�KÅa®b�EHN,X[bRK
� ñ L � � ³  � ï ��E ��� ï  ������E � ���  5� % ��E ��� %  ���/��E � ���" ������E �����  5� ³ �

�
e 1O� 9 z 3 ñ E�z]� ñ

tMz�� v W � � ñ tMv
tMz�� v W �

,�b�ILK�Z.�nEVa_Kkh��:� G � gL� qL��� ³ EVa�gY�L�!gka®EHb�KfbRg�� ' X[`!\�� 1 EVa©gY�L�!gka_EJb�K�b�g�� � �nEJbRI�t �5� � � � �®�¨m.I*c�a
�.KoSMXB`,KBa®bREJN,XBb�K

� ñ L>��� ³  7� ' ��E ��� '  � 1 ��E � � 1  5� � ��E ��� �  � ³ � �
1O� 9 v 3 ñ EU� ñ E 1O� 9 v,3 ñ EV� ñ

t�z�� v W � � ñ tMz�� v WtMz�� v W �
^=` bRILK�`LgY`*OªSí�LS�GJEVS�SMXYa®K �nEJbRI bRILK,SígYZ�`LK�Z0��gYEJ`?bla�� ³ � ������� � � ��K,X[qæX[EH`F\*Ea®b�EH`LqrcUEVa®I

p!KMb��.KMK�`Pb��.g0N«X[EJ`}SMXYa®KBaQX2^ d _ ï 1 � ' � � ' #�³ 3 6N�  �t�d8grZnXBGJG �6> �?t ���������íy]�?h*bRILKM`���KfI!XMjkKfb��.g
a®cUp6S�Xra®KÅaKX�^ d _ ï 1 � ³ � ����3 6 _ ï 1 � % � ����3 6 9 v,1=�� Ft�3 1=a®IUg��n` EJ`,b�IUK�GHKíd8b.�UEVSíbRcLZ�Kfp!KMGHg���3lhLb�IUKM`

� ñ L>��� ³  7������E � ���" � % ��E ��� %  ����� � z,1=� 9 v�3 ñ EV� ñ
tYt �Ht L � ñ trt � v Wtrt]�Jt �

� ³

� ñ
� �

���

� �

���

� %� ï
� ï

���

� ³

������

� � � �

� %

���� ñ
� ï

���

� ³

������

� � � �

� %

���� ñ

,�b�ILK�Z.�nEVa_K�1 a®KMKoZ�EJqYI*b�b���gP�UEVSíbRcLZ�KBa 3lh$�.KoI!XMjkK _ ï 1 � ï � � % 3>6 _ ï 1 � � � � � 3>6 9 v�1=�  ¶t�3�� g!KMb�� �
p!K:b�ILK:�!grEH`*b�gr`,b�IUK�N}EV\L\*GHK�gBd2b�IUK�GHEJ`LK�p�K�b���KMKM` � ï XB`!\C� � �2^²d"� � � � � � � % hLbRILKM`
� ñ L � � ³  � ï ��E ��� ï  � � ��E ��� �  5� � ��E ��� �  � % ��E � � %  � � ��E ��� �  7� � �

�
� ñ E 1=� 9 z�3 ñ E�z,1=� 9 z �»z]0,3 ñ E 1O� 9 z,3 ñ EV� ñ

tYt �Jt 6N� ñ z 9 z �»z 0 ñ E 9 z ñ EFt
trt �Ht � � ñ tKe �ietrt]�Jt �

^²d�`Ugrb2��� � ��� � � % hLb�ILKM` �:� G=� gU� qU�,�.K�N,XM��XYa�a®cUN�KG� % � ���M�2^²d ��� � ����hLb�ILKM`
� ñ L � � ³  7� ï ��E � � ï  � % ��E ��� %  ������E �����" 5������E �����" �����

�
� ñ E 1O� 9 v 3 ñ E 1=� 9 z�3 ñ EV� ñ E 1O� 9 t � z 0,3 ñ

trt]�Jt
6 � ñ t E 9 v ñ E 9 z ñ EFt�E 9 t � z 0 ñ

tYt �Jt � � ñ tYt �1etYt �Ht �
KMGa®K�GJKMbG� � p�K}b�ILK��!grEJ`?b~gY` b�IUKPGHEJ`LK�p!KMb��.KMKM`7� ³ X[`!\5� � 1²ZRKBa®�!KBS�b�EJjkK�GJ�k� � � 3 �nEJbRI \*Ea®b�X[`!SíK
� { �»vr{ky!�  Ft��:d8Z�grN � ³ �2^²d"� � � � ï hLb�IUKM`

� ñ L ��� �  � ï ��E ��� ï  � % ��E � � %  7� � ��E � � �  � � �

�
1O� 9 t]�»{]W�e�3 ñ E 1=� 9 v�3 ñ E 1=� 9 z��»z]0,3 ñ E 1=� 9 t]�»z 0�3 ñ

tYt �Jt
6 � ñ 9 t � { W!e ñ E 9 v ñ E 9 z�� z 0 ñ E 9 t �»z]0 ñtYt �Jt � � ñ tYt �JtYttYt �Ht �

t[y



KMGa®KfE½d"��� � ��� 18b�ILKoSMXYa®KBa � ï � ����� ����GHKBXr\�bRg0KMjkKM`�pLEHqrqYKMZfa_cLN,a 3lh*bRILKM`
� ñ L � � ³  � ï ��E ��� ï  � % ��E � � %  5������E N,X�� �$�����  5����� �������" �����1�

�
� ñ E 1O� 9 v,3 ñ EU� ñ E 1=� 9 z �iek¯,3 ñ

trt �Ht L � ñ t#E 9 v ñ E t�E 9 z �ieæ¯ ñ
trt]�Jt �D� ñ tYt �HttYt �Ht �

^=`+b�ILK�a_KBSígr`�\ N,XBEJ` SMXYa®K �.K~I�XÅjkK _ ï 1 � ' � � ' #�³ 35L 9 z�1O�  t�3nd8grZoX �> �?t ���������íy �?�o^²d
��EVa.g?\U\6h�bRILKM`8�.K:W*`Ug�� b�I!XBb�bRILKMZ�K:Ea�XB`�KMjkKM`}`*cLN�p!KMZ.gBd�SígYZ�`LKMZ�axp!Kíd8gYZ�K � ' XB`!\+X[` KMjkKM`
`?cLNPp!KMZ:gBd:SígYZ�`LK�Zla0XÅd8bRKMZ � ' #�³ � m.I?c!a��.K,S�X[`�N,X[WkK�grcUZPKBa_b�EHN,X[bREJgr`uc!a_EJ`LquXBbPGHKBXra_b�d8grcUZ
\*EX[qrgY`!X[GaxbRILZ�gYcLqrIuX~�UGVX[`UKkhL�*EHKMGV\?EJ`Lq

� ñ � e 1O� 9 z 3 ñ
tYt �Ht LN� ñ trt � v*ttYt �Ht �

^²d _ ï 1 � '�� � � '�� #�³ 3�L 9 z 1O�� Ft�3©d8gYZ�X�� � > �?t]��������� �G Ft � �bEFt]������� �íy �?h �.KoSMXB`�KBa_b�EJN«X[b�K
� ñ � v 1O� 9 z,3 ñ E�v � ñ

tYt �Ht L � ñ trt]�iek¯trt]�Jt �
^²d _ ï 1 � ' � ³ � � ' #�³ 3 6 9 v,1O�� Ft�3.gYZ _ ï 1 � ' � � ' #Lï 3 6 9 v�1O�� �t�3�h ��K:SMX[` KBa®bREJN,XBb�K

� ñ � 1O� 9 v 3 ñ E z,1O� 9 z 3 ñ EU� ñ
tYt �Ht L � ñ tYt �»¯]0tYt �Ht �

^=`+b�ILKoZ�KMN«X[EJ`UEJ`Lq}SMXra_KBa�� '
� ³ � � ' � � ' #!³ hsX[`!\ � ' #Lï d8gYZ�N�X5��� �Pgr`ugr`LK0�UGVX[`UK0g[d�b�ILK�S�cLp!Kk�:^²d

� 6 e 18EJ`0b�IUKxd8gYGJGJg��nEH`Lqfb�IUK�GHKíd8b2X[`�\ bRILK�N}EV\L\*GHK2�LEVSíbRcLZ�K/3lhrbRILKM`�E d � ³ EVa�b�IUKngr�L�!gka_EJbRK:SígrZR`LKMZg[d � � hLbRILKM`
� ñ L ��� ³  � � ��E ��� �  � % �QE � � %  � � �

�
1O� 9 v,3 ñ E 1O� 9 z�3 ñ E 1O� 9 v 3 ñ

trt]�Jt 6N� ñ z 9 v ñ E 9 z ñ E t
tYt �Ht � � ñ t�v��»zYztYt �Ht �

� ³

� ñ
� ï

���

� �

���

���� %
���

� ñ

$��$��

� ï

���

� ³

���

���� %
���

� ³
���

� �

� %

� �

� ï

���� ñ

KMGVa_K � � N�c!a®b�p!K0b�ILK0gY�L�!gka_EJb�K}SígYZ�`LKMZ�g[d2� � �4g!KMb � � p!K0b�ILK0�!gYEJ`?b�gY`+b�ILK0KÅ\*qrK~d8ZRgrN � ïb�g � � `LK��?b~b�g � � �nEJbRI � � � � � I�XÅj?EJ`Uq+\*Ea®blXB`!SíK<F  tPd8ZRgrN � ï X[`�\ GHKMb�� � p�K}b�ILK,GJg���KMZ

tM¯



`LKMEHqrI?p!grZMhLbRILKM`
� ñ L N�EH` �$�����  5� ³ ��E ��� ³  � ï ��E ��� ï  ���/� ��� � ³  �����QE �����  ���/�i�

E N�EJ` �$��� �  � % ��E ��� %  � � ��E � � �  � � � �/��� �  7� � ��E � � �  � � ��E ��� �  � � �i�
�

N�EH` � 9 � ï EVF ï ñ EU� ñ E 1O� 9 z,3 ñ � 9 � ï EVF ï ñ E 9 z � ï EVF ï ñ �
tYt �Jt

E N�EJ` � 1O� 9 z�3 ñ EV� ñ E c z � ï E 1=�� VFC3 ï ñ
tYt �Ht �

9 z � ï EUF ï ñ ENc z � ï E 1O�  FC3 ï ñ E 1O� 9 z 3 ñ
trt �Ht �

6 N�EH` � 9 � ï EVF ï ñ EU� ñ E 1O� 9 z,3 ñ � 9 � ï EVF ï ñ E 9 z � ï EVF ï ñ �
tYt �Jt

E 1O� 9 z 3 ñ EU� ñ E c z � ï E 1O�� VFC3 ï ñ
tYt �Ht

L � ñ N�EJ` �Yz7E 9 z ñ E 9 z ñ E t�E 9 z ñ �Mt�E�z 9 z�� z 0 ñ E 9 z ñ EFt!�
trt]�Jt 6

L � ñ N�EJ` �?tYt �ieæ¯��MtYt � 0]y �trt]�Jt �
,�b�ILK�Z.�nEVa_K�1@� �6feLh&a®KMK0bRILK~ZREJqrI?bf�LESíb�cUZ�K0XBp!g[jkK/3lh ��K~N,XM�,XYa�a®cUN�K �:� G=� gU� qU�,� 6 z*� g!KMb � �
p!K:b�ILK:�!grEH`*b�EJ`,b�IUK�N}EV\L\*GHK�gY`,b�ILK:KB\*qYKfd8Z�grN � ³ bRg�� � �2^²d"� � � � ï hLbRILKM`

� ñ L � ���  7� ï ��E � � ï  � ñ ��E ��� ñ  ������E �����  5������E �����; �����

�
1=� 9 t]�»z 0,3 ñ E 1=� 9 z�3 ñ EV� ñ E 1=� 9 v�3 ñ EV� ñ

trt]�Jt
6 � ñ 9 t � z 0 ñ E 9 v ñ E 9 z ñ E ztrt]�Jt �D� ñ tYt �1ekztYt �Jt

KMGa®KfE½d"� % � ����� ��� 18b�ILKoSMXYa®KBa � ï � ��� � � % grZ2��� � ����GJKÅXr\�b�g0KMjkK�`�pUEJqrqYKMZ�a®cUN,a 3�h*b�IUKM`
� ñ L � � ³  7� ï ��E � � ï  � ñ ��E ��� ñ  � % ��E ��� %  5������E �����" �����

�
� ñ E z,1O� 9 z,3 ñ E 1O� 9 z�� z 0,3 ñ E 1O� 9 t � z 0,3 ñ

tYt �Jt
6 � ñ t E z 9 z ñ E t�E 9 z �»z 0 ñ E 9 t � z 0 ñ

trt]�Jt � � ñ trt �1ekztrt]�Jt �
m.I?c!a�XBGJG&SMXra_KBaxGHKB\PbRg�SígY`*bRZlXY\*EVSíbREJgY`!aíh�<!`LEVa_ILEJ`UqPbRILK:�LZ�gkgBdR�

� � � �b�
	4����-�!��� ��	�6��� ���H�4� ���	�<�7��
 ����
 �

m.ILK,N,XBEJ` EH`*bRKM`*b:gBd:b�ILEa~a_KBSíb�EHgr`�EVa~bRg+EJ`?b�ZRg?\*c!SíK X�b�KÅSTIL`UE .kcLK �nIUEVSlI N«X[WkKBafEJb0�!gæa�a®EHpLGJK
b�g \*KMZREJjkK�GHg?SMX[GHEJb_� �UZ�gr�!KMZRb�EHKBa�g[d}a®K�G dVOªa®EJN}EJGVXBZ0EJ`!\?K��*EH`Lqka�p?�FN�KBSlI!X[`UEVSMXBGnEJ`!a_��KÅSíb�EHgr`s� ^ª`
QkKBS�b�EJgY`0|?�Jtrh���K�a®blXBZ�b;�nEHb�I0bRILK �.KMGHGkW*`Ug���zMO_w�6�EJGHp!KMZ�bÈEJ`!\?K��*EH`Lq�X[`!\0qrEHjkKnX�N�gYZ�K�SígrN��UGJKMbRK
�LZRgkg[dngBdnbRILK0b�EHqrI?b�p!grcU`!\ d8grZ�b�ILK%2+XB`LI!X[bRblXB` \*Ea®b�X[`!SíK�XBGJZRKBXr\*�,d8grcL`�\ EH` & |�'��nILESTIu\*gkKÅa
`LgYb0`LKMKB\ bRKB\*EHgrc!a~N,XB`*c�X[G�SMXra_K \*EVa_b�EJ`�Síb�EHgr`!a��+m.ILKM`sh�EH`FQkKBSíbREJgr` |*�»zC��K,\*KMjkK�GJgr� X�N�gYZ�K
qrK�`LKMZlXBGsb�KBSlIL`LE .]cUKfXB`!\�XB�L�LGJ�}EJbnb�g�grbRILKMZnN�K�b�Z�ESMa2X[`!\,b�g}vÅOªw>6�EHGJp!KMZRb.EJ`�\*K��?EJ`Lqæaí�

t�W



0

1 2

3

0 1

2

y

3

4

5 6

7 8

9 10

11

1213

14 15

(a) (b)x

�
EJqYcLZ�K~y X 6�EJGJp!KMZRb.EH`!\*K��?EJ`Lqæa.g[d±a®E@?MKbe�X[`!\utM|�X[`!\,b�ILK:qrK�`LKMZlXBGÈSígr`�a®b�ZRc!SíbREJgr`,�LZREJ`!S�EJ�LGHKk�
� ��� � , -�� ' � � - #(! '}� ��- � ';���
�
EHqL�syíO 1=X 3�a_ILg���aóbRILK0b��.g,a_N,X[GHGJKBa_b26�EJGHp!KMZ�b�EJ`!\?K��*EH`Lqkand8grZfN�KÅa®ILKBang[d�a_E ?MKYe�XB`!\ tM|?�0�
EHq[O
cLZRK�yíO 1²p 3sa_ILg���a
b�ILK�qrKM`UKMZlXBG?Sígr`!a_b�ZRc!Síb�EHgr`0�LZREJ`!S�EJ�LGHKk�s�LgrZ¨X[`?� � L t�d8grcUZ"6�EJGHp!KMZ�b)EJ`!\*K9�*EH`Lqka
g[dxa®E@?MK e 1 XBZ�K�SígYNPpLEH`LKB\,EJ`?b�g,XB` EH`!\*K��?EJ`Lq}g[d�a®E@?MK4e 1 #�³ p?��ZRgrblXBb�EH`Lq+XB`!\ ZRK��!KBS�b�EJ`UqPbRILKMN
EJ`«a®c!SlI�X ��XM�0b�I!XBb�Sígr`!S�X[b�K�`!X[bREJ`Lqob�ILKfEH`!\*K��?EJ`Uqka��*EHKMGV\Ua©XG6fX[N}EJGJbRgr`LEX[`0�!XBb�I,b�IUZ�grcUqrI,b�ILK
N�KBa_Is� ��gYb�Kob�I!XBb�bRILK~GHKíd8b�X[`!\�bRILK~ZREJqYI*b�a®E\*K~gBd2b�ILK SícLZRjkK~XBZ�K a®�?N�N�KMbRZ�EVSnb�g�KBXYSTI grb�IUKMZM�
Qkg���K~gY`LGJ� `LKMKB\,b�g�WkKMK���bRZlXYSTW,g[d�bRILK~gYZ�EJK�`*b�X[b�EHgr`+gBd.bRILK~KÅ\*qrKG�nILEVSlI+SígY`*b�X[EH`!a�b�IUK0a®b�X[ZRb
X[`�\�KM`!\�g[d±b�ILK�SícUZ�jkK 1=\*Z�X��n` �nEJb�I p!grGV\�GHEJ`LKÅaxILK�Z�K�3�� ï DuK�a®b�X[ZRb��nEJbRI+XPGHg���KMZ�p�gYcL`!\�d8gYZ
b�IUK�GHg?SMX[GHEJb_� X

���B F ��B� � ��� ����+�E�+�� � �L t �>!.�$+�� +-��� +G&)(�*�&.��+�� � ��(�* � ��( ! �$+ # &D) � +���!�&)(�*,+ -/&)(�0 ��&(���
!.� �"!�� �  � � 6 e 1�� ³ ��(�* !.�$+ ����(�� �"!#!$��(,%�*�&7��!$��( ��+ � � � ��(�* � &7� +.- ���*! )���v c � �! C�!�� �z 6
v��Bz 1�� ³  �z �

�

.����
	 .��
�

�
EHqrcLZRKo¯�X�DugrZla_b®OªSMXra_K�d8gYZ�bRILKY2+X[`LI!XBb�b�X[`*Oª\*EVa_blXB`!SíK~p!KMb���KMKM`�b��.g�EJ`�\*EVSíKÅa �2X[`!\��!�


'� � � � � 52gr`!a_EV\*K�Zu�
EJqU�f¯*� ^=bua®ILg���a+�!X[ZRbla�g[d}b�IUK 6�EJGJp!KMZRb,EJ`!\*K9�*EH`Lq 18Z�grb�X[bRKB\ ZREJqrI?b�p?�Wr{¶\*KMqYZ�KMKÅa+SígrN���X[Z�KÅ\ b�g¶�
EHqL�~y/3l� ^=bua®c,«SíKBa�bRg¶a®ILg�� bRI!X[b+bRILK�EJ`!\?EVSíKBa8�,X[`!\�� EJ`
�� M�PNADKBM�_][\KBLNADYNK =N?^AwAGH K^L28UKbKBLNM 8GZ2AU:DM�?BYNR\M Y@PN[��wY@MQR\a cNM��2PNM)T�KBLNM��>[\R\ZeMQ?BKb[\PNcNM��9[\PNC YN= KBA	C<R\A<Ze8UR?BADKE8GKB[\A<P�8UPNc�?BM��2M)SQKB[\A<P"���dP 8 T^MQPNT^M��eKBLNM��>[\R\ZeMQ?BK]SQY@?B:<M/[\T]KBL@M��^TB[\F =@R`M)TBK�� TBMQR H WdTB[\F [\R 8U?��U?BM)SQYN?BT^[\:<M��@R`A9S�8GR\[`KdaDW

=N?^MQTBMQ?^:9[`P@C [\PNcNM��9[\PNCbTBS5LNMQF�MOHfA<?]T��wYe8U?BM/F�MQTBLNM)T>AUH+TB[� QM C��"!fC�� ��#�A<?^M c@MQKE8G[`R\T]S�8GP�Z2MOHfADYNPNc�[\P%$ C& �
zr{



b�IUK�GJg��.K�Z~GJK�d8b~XB`!\ cL�L�!KMZ0ZREJqrI?b0S�grZ�`UKMZ~gBdfbRILK,a®I�Xr\*KB\�XBZ�KBX�gBd:�
EHqL�¨¯�I!XMjkK62+XB`LI!X[bRblXB`*O
\*Ea®blXB`!SíK�v c ���! �!�� �z*�~DuK0N�c!a®b�SígrN}�LcLb�K:bRILK�a®E@?MK0g[d�b�IUK�a®I!XY\*KB\uX[Z�KÅX �nIUEVSlIu\*KM`LgYb�KBa
X[GHG
`Ug?\*KBafgr`ub�ILK 6�EJGHp!KMZ�b�EJ`!\?K��*EH`Lq�GJ�?EJ`Lq�p!KMb���KMKM` ��X[`!\ �!�fD K�XBG ��XÅ�Uaf\*Z�X�� bRILK0GVXBZ�qYKBa®b
a®cUp!a .kc!X[ZRK�<!GJGHKB\ p?�ub�ILK 6�EJGJp!KMZRb:EJ`!\*K9�*EH`Lq�gY` bRILK��!XBb�I d8Z�gYN ��b�g��!�u^=` b�IUEVa~a_KM`!a_Kkh�b�ILK
\*gYb�b�KÅ\ GHEJ`LK+ZRKM�LZ�KÅa®KM`?bla�b�IUK+�!X[bRIðg[d b�ILK76�EJGHp!KMZ�b�EH`!\*K��?EJ`Uq Z�KBa_�!KBSíb�EH`Lq�b�ILK a®E@?MKBa�g[d b�ILK
GVXBZ�qYKBa®b�a®cLp�a .kc!X[ZRKBaxEHb���Xra�a_KBanb�ILZRgrcLqYIs�:Z �USíKM�Ub.d8grZ�b�ILKoGJg��.KMZ�GJKíd8b�S�grZ�`UKMZfXB`!\�cU�L�!KMZ�ZREJqYI*b
SígYZ�`LKMZ �.K�I�XÅjkK K��UXrSíbRGJ��b�ILZRKMK+a_cLp!a`.]c!XBZ�KBa�gBd0a_E ?MKuz � ��z � �nEJb�IUEJ`Fb�IUKua®I!XY\*KB\FX[ZRKBX d8gYZ
KBXYSTI {a � � �� ðtY� �.KBSMX[c�a®K0b�IUK�a_I!Xr\*KÅ\ X[ZRKBX�gBdnb�IUKPGHKíd8b:I!X[G½d�SMXB` p!K�N,XB�L�!KB\�b�g b�ILK
cL`!a_I!Xr\?KB\�X[Z�KÅX�EJ` bRILK�Z�EHqrI?b~I!XBG d�gBd:�
EHqL�¨¯51²K��USíKM�Lbfd8gYZ~gr`UK�N}KBa®Iu`Lg?\*K,Z�K�N,X[EH`LEJ`Lq 3lh!�.K
qrK�b ���; �!� 6MeV1 � ³ �:52grN}�LcLb�EH`Lq+v c � �  �!�  z:6�v �kze1�� ³  ¶z*h"�.K�gYpLblXBEJ`�K��UXrSíbRGJ�ub�ILK
2+X[`UI!X[bRblX[`?O_\*Ea®b�X[`!SíKog[d �2XB`!\ �!h,�nIUKMZ�K:b�IUK�GX[bRb�KMZ�SMXB`,KBXra_EJGJ�}p�K:ZRKBXr\�d8Z�grN �
EJqU�L¯*�

�.Kíd8grZRK �.K SígrN}K�b�gub�ILK N,X[b�STIUEJ`Lq cL�L�!KMZ�p�gYcL`!\6h �.K�`UKMKB\�X bRKBSlIL`LEVS�X[G.GHKMN�N}X�b�I!XBb
a®IUg���a.IUg�� ��K:SMXB`�p!grcL`!\�N,X���� $

�
' � � G _ 1 � � ��3
d8gYZnX�<$�?KB\6F p?��EJ`!a_��KÅSíb�EH`Lq0X�<!`LEJbRK�`?cLN�p!KMZ

g[dÆa®KMqYN�KM`?bla�� ��X[N�KMGH�fb�IUK�a®KMqYN�KM`?blasg[dsGHKM`LqYb�I%F �nILEVSlI0KMEJbRILKMZÈGJEHK �nEJb�IUEJ`�X:a®EH`LqrGHKnEJ`!\*K9�*EH`Lq
g[d�a_E ?MK%e������
	�� G� gYZ �nEJbRILEJ`ub��.g§a®c!SlI a_cLp*O qrZREV\La �nILESTI SMXB` gY`LGJ�uI!XMjkK�e§\*E+*)KMZRKM`?b�ZRKMGVXBb�EHjkK
grZREJKM`?blXBb�EHgr`!a��2m.ILEVanN�KMbRILg?\ �.gYZ�WUa©d8grZ�X[`§X[Z�pUEJb�Z�X[ZR��`LgrZRN��N���B�� B�  	�� ��� +�! 2!1 ��3 ��(�* 3 1 ��32*,+ ( �"!�+G! �$+ 2!%@��� ���.*�&)( �"!�+G��(�*�3 %@��� ��� *�&)( �"!�+ � � !.�$+ ��! � ? ��&)( !
&)( !.�$+�# &D) � +���!�&)(�*,+.-/&)(�0 � �;+0!

_������ 1=FC3 X76 N«X���� _ 1 � � ��36X�� �! � � 6NF��«{[a��/�5��� e �����
	 � G�! ��(�*

_�"�#�� 1=FC3 X76 N,X���%$ I 1 G N,X��'&)(
* ³ #,+ * I.- #0/ * G � I � ³ - % / * I.- � + * G � I � ³ -1- ((
* ³ #,+ * I.- #0+ * G � I � ³ - % / * I2- � / * G � I � ³ -1- ((
* ³ #,/ * I2- #0+ * G � I � ³ - % + * I2- � / * G � I � ³ -1- ((
* ³ #,/ * I2- #0/ * G � I � ³ - % + * I.- � + * G � I � ³ -1- (,3 �4 �$+ ()5 � � �4X _ 1 � � ��3�a N«X���1 _ ���6� 1�� �  �!� 3�� _ "�#�� 1����! �!� 3 3 �

'� � � � � 52gr`!a_EV\*K�ZnX[`?�}a®KMqYN�KM`?b2a®E@?MK7F�XB`!\�X[`?��EJ`!\*ESíKBa"��XB`!\ ���nEJbRI5���� ��!��6NF+�
DÕ� G=� gL� qU�
XraRa®cLN}K � � �2X[`�\�GJK�b �46 � GJgYq � F �æ�7 �98;:G	���B=<?> �4> �/� E t ��������� � �VX��)@�{ N�g?\VeV1�I w�cLK b�g+b�IUK�a_KMG dVOªa®EHN�EJGX[ZREJb_��gBd:b�ILK
6�EHGJp!KMZ�bÈEJ`�\*K��?EJ`LqUh[bRILK�a®KMqYN�KM`?b 1 � � ��3sEa
EVa_grN�gYZ��LILES�b�g:b�ILK�a_KMqrN}KM`*b 1 ��N�g?\Ve 1 � � N�g?\Ve 1 3
X[`�\�b�IUEVana®K�qrN�KM`?b.I�Xranp�K�KM` STILKÅSTWkKB\0p?��SígYN��LcLbREJ`Lq _����6� 1OFC3l�7 5�8 �BA�AGF���� B �5
�	��9B,��I m.ILK�Z�K�Ea~K��LXYSíb�GH� gY`LK � �nEJbRI � � �4a � X[`!\ �C@ {uN�g?\ e 1 �
w�cLK�b�g:bRILK�a®KMG½dVO_a_EJN�EHGVXBZ�EJb_�:XB`!\�a®�?N�N�KMbRZ���g[dÈb�IUK26�EJGHp�K�Z�b®O EJ`�\*K��?EJ`Lq�b�ILK�a®K�qrN�KM`?bla 1 � � ��3ÈXB`!\
1 �`���  Ft�3¨X[Z�K�EVa_grN�gYZ��LIUEVS.b�g:bRILKfa_KMqrN}KM`*b�a 1 {�� �� �'3¨XB`!\ 1={ ���$ �  Ft�3ÈZ�KBa_��KÅSíb�EHjkKMGJ�k�&m.ILKMZ�K
X[ZRK2gr`LGH��d8grcLZÈ\?E+*)KMZ�K�`*b 1=\*Ea®Z�K�qkX[Z�\*EJ`Uq�ZRgrblXBb�EHgr`0XB`!\fZ�K���KBSíb�EHgr` 3 �nXM�Ua6b�ILK�a®K�qrN�KM`?bla 1 � � ��3!XB`!\
1 �`���  Ft�3�SMX[` p!K�gYZ�EHKM`*bRKB\PbRg���X[Z�\LaxKÅXrSlI�grbRILKMZM�2m.IUK~\?EVa®b�X[`!S�KBana®bRKMN�N�EH`Lqfd8Z�grN b�ILKBa_K�d8grcUZ
a®cUp6S�Xra®KÅaxI!XMjkK:p!KMKM` SlILKBSlWkKB\ p?�}SígrN��UcLb�EH`Lq _�"�#�� �2�
EJqYcLZ�KYW�a®ILg���anb�ILKÅa®K:�!gka�a_EJpLEHGJEHb�EJKÅaí�

m.ILEVa:Z�KBa_cLGJb �nEHGJG�p!K�GX[b�K�Z�c�a®KB\ EH` EHbla�d8cLGHG©qYKM`LKMZ�X[GHEJb_�k��^=boa®IUgrcLG\ p!K�KMN��LI�Xra®E@?MKB\,ILKMZ�K
b�I�X[bbg!KMN�N,XbW�SMX[` p�K:KMN}�LGJgB�kKB\0N�KBSlI!X[`UEVSMXBGJGJ�op*�«XPa_EJN��LGHKfS�grN��LcUb�KMZ��LZ�gYqrZlXBN+� �.cLb.d8gYZ
`Lg��:h��.KoSígY`!SíKM`?b�Z�X[bRKfgr` b�ILKY2+X[`UI!X[bRblX[`+N}KMb�ZREVS X

���B F ��B� �,D ��� ��� ! �$+ ����(�� �"! !1��(,%'*�&7��!1��( ��+ � � !�� � ��� � &D!1�+����� &)(�*�&.��+��8� ��(�*C� ��( !.�$+
# &D) � +���! &)(�*,+.-�&)(�0 � &D! � �	�65��� � + � ��E�+ _ ³ 1 � � ��3	a¶v c � �  �!�9 �z �

'� � � � � m.ILK,p!Xra_EVS�EV\?KBX�EVa~bRg K��?�LGHgrEJbob�ILK§a®KMG½dVO_a_EJN�EHGVXBZ�EJb ��g[dób�ILK86�EHGJp!KMZ�boEJ`!\?K��*EH`Lq�d8grZ�XB`
EJ`�\*c!SíbREJjkK:�LZ�gkgBd�g[jkK�Z � �  �!�»��^ª` �LZ�EH`!SíEH�LGJKkhLbRILK~�UZ�gkg[d�EVa:.]cUEJb�K a®EHN��LGJKæ� 6�g��.KMjkK�ZMh*EHb�bRcLZ�`�a

z*t



� � � 3 1@� � 3� 93$1 � � 3��

� 3 1@� � 3� 92!1 � � 3��

2!1 � �=3

t t
t

t

� �

� �
2 1 � � 3

3$1 � � 3
2!1 � � 33$1 � �=33$1 � � 3

2!1 � �=3 3 1 � � 3
� �

� � � �

� �

�82!1 � � 3� 92!1 � � 3���82!1 � � 3� 93 1 � � 39�

� �

�
EHqrcLZRKbW�X 

gæa�a_EJpLGHKfZ�KMGX[bREJjkK�grZ�EHKM`?blX[bREJgY`!a©gBd�b��.g 6�EJGHp!KMZ�b_O_a`.]c!XBZ�KBa�h,�nILK�Z�K � ��SígrZRZ�KBa_��gY`!\La.bRg
b�IUK�bRKMZ�N �  �! FtfEJ`,bRILK:�LZ�gkgBd2g[d#g!K�N�N,XbWPXB`!\ � �!S�grZ�ZRKBa®�!gY`!\La�bRg �G �_�

grcUb~b�I�X[b0X a®�!KBSíEX[G2b�ZRKBX[bRN�KM`?bfEVaf`LKÅSíKBa�aRX[ZR� d8gYZC�la_N,X[GHG)�PN}KBa®ILKÅa�XB`!\ d8gYZ~EJ`�\*EVSíKÅa��fX[`�\C�
�nILESTI X[ZRKoSíGJgæa®K:b�g0bRILK �.grZ�a®b�SMXra_Ko\*KBa�S�Z�EJp!KB\�EH`�m.IUKMgrZRKMN�¯*�7 �98 :G	���B � �! � � �ðtM| I �.�}EJ`!a_��KÅSíb�EHgr`s�	Zn� qU�*p?�,X[�U�LGJ�?EJ`Lq6g!K�N�N,XbW*�7 5�8 :G	���B ���; �!�	L�tM| I �.�uEJ`!\*c�Síb�EHgr` gBjkKMZ8���" �!� �.K��LZRgBjkK�b�ILK�d8gYGJGJg��nEH`Lq+a_b�Z�gY`LqrK�Z
a®b�X[bRKMN�KM`?b�X _ ³ 1 �`� ��3�a v c ���! �!�� �z � 0~gYZ2�©XB`!\ �}X[ZRK~XBZ�Z�X[`LqYKB\�XYa.EJ` m.ILKMgYZ�KMN�¯�1 �
EJqU�L¯�3
X[`�\ _ ³ 1 �`� ��3 6¶v c � �! C�!�� �z*�7 56� � 8���	����J� F�������H
	�
����JF����tM|a ���  �!��a ¯r{,I �.��EJ`�a®�!KBSíbREJgr`&� ��gYb�K0bRI!X[b4g!KMN�N«X4W
SMXB`�p!K X[�L�LGHEJKB\�N�KÅSTI!XB`LEVS�X[GJG½�op*�,X�a®EHN��LGHKfSígYN��LcLbRKMZ.�UZ�grqYZlXBN+�7 56� 5 8�����H�	 
������ B�����B�����F �C� �  �!� �F¯Y{,I DuKfGHgkgrW,XBb.b�IUK��lSígæX[Z�a®KM`LKÅ\��~EJ`!\?K��*EH`Lq0\?K�<!`LKB\
p?�0SígY`!a®E\*KMZ�EH`Lq:KBXrSlI�z>�0z:a®cLp�a .kc!X[ZRK:a®b�X[Z�bREJ`LqoXBb©K�jkKM`�SígkgrZ�\*EJ`�X[b�KÅa©XYa.X:a®EH`LqrGHKnN�KBa_I0`Lg?\*Kk�
w�cLK b�g+bRILK+a_KMG dVOªa®EHN�EJGX[Z�EHb=�+g[dób�ILK86�EHGJp!KMZ�boEJ`!\?K��*EH`LqLh2b�IUK�S�gkX[Z�a®KM`UKB\ EH`!\*K��?EJ`Lq+Ea~EJb�a®KMG½d�X
6�EHGJp!KMZ�b�EJ`!\?K��*EH`LqL�
w�K�<�`LK��>�� X[`�\�� > �Y{���t �lz �lv �«a®c!SlI+b�I!XBb � 6 e�� E��[hsXB`!\I�[>�� X[`!\ _ > �Y{��Mt]�lz���v �
a®c�STI¶b�I!XBb � 6 e � E _ � ^=`Fb�IUK SígæX[Z�a®KM`LKÅ\ EJ`!\?K��*EH`LqLhnbRILK �!gæa®EJbREJgY`!a�gBd �0X[`!\ � X[Z�K �
X[`�\ �B� QkEH`!SíK � �C ���7L tM|?h��.KuSMXB`ðXB�L�LGH� b�IUK+EJ`!\*c�Síb�EHgr`FI?�*�!grbRILKBa_EVaí� ��cUZ�b�IUKMZ�N�gYZ�Kkh_ ³ 1 �`� ��34a z � _ ³ 1!� �U��3)E z�p�KÅSMX[c!a_KPd8grZ0KÅXrSlI gBdfbRILK d8gYcLZ0N�KBa_I*O ��gæa®EHb�EJgY`!a�EH` a_cLp!a`.]c!XBZ�K"�
b�IUKMZ�KoEVa�XPSígYZ�ZRKBa®�!gr`�\*EJ`Lq}N�KBa®I?O=�!gka_EJbREJgr` EJ`§a®cLp!a`.]c�X[Z�K ���nILESTI EVa�z � _ ³ 1#� �}� 3�a®bRKM�!a�X ��XM�  X[b �.grZ�a®b �,S�X[`+p!K0XB`LgrbRILKMZfb��.g}a®bRKM�!afX���XÅ��d8ZRgrN�b�ILKoN�KBa_I*O=�!gæa®EJbREJgY`+SígYZ�Z�KÅa®�!gr`!\?EJ`Lq,b�g ���
DuK�`Ug�� \*EVa_b�EJ`UqrcLEa®I,b��.g�SMXYa®KBa.ZRKMqkXBZl\*EH`LqPbRILK:Z�KMGX[bREJjkKf�!gka_EJbREJgr`�axgBd$��XB`!\ �B�7 56� 5 � �98%��	&��H���	 ��B('*),+ 	�����	&�.- B H5	��/��� 
���B,F$��B� �!I �.�~b�IUK�EH`!\*c!SíbREJgY`PI?�*�!gYb�ILKBa_EVa
�.K0I�XÅjkK _ ³ 1#� �}� 35a v c �0�  � �  z � 0,X[`!\+b�IUKMZ�Kíd8gYZ�K _ ³ 1 � � ��37a z,1 v c �0�  � �/ Fz � 0 3 E z 6
| c � �  ���, v �nQkcLp!a_b�EHb�cLbREJ`Lq � 6 $

��1� X[`!\ � 6 '
�32� ��K�qYKMb �0�  ��� 6 � * $ ��1 - � * ' �32 - �� a� $

�
' � # � 2 ��1 �� a � $

�
' � #?ñ� X[`!\ b�IUKMZ�Kíd8gYZ�K _ ³ 1 � � ��3%a�v c � �! C�!��E�v  v?� ( a_EJN��UGJK�SMXBGVSícLGX[bREJgr`

a®IUg���a:b�I!XBb0v c � �  �!��E�v a v c ���! C�!�HEF{ � 0�d8grZ ���; 5�!��L ¯Y{�XB`!\ b�IUKMZ�Kíd8gYZ�K _ ³ 1 � � � 3Yav c � �! � �9 �z�� 0*�
zrz



7 56� 5 � 5�8"� 	 � H � ����� 	�����	&� - B H 	�� � � 
 � B F$��B� �!I i���b�g a®�?N�N�KMbRZ�EHS0SMXYa®KBa0b�ILK
zI�+zÅOªa®cLp!a`.]c�X[Z�KÅaxd8grZ �2X[`!\��,XBZ�K:`*cUNPp!KMZRKB\ C � ñ³sï J X[`!\ C � ³ñ±ï J X[`!\,b�ILK a®cLp!a`.]c�X[Z�K:d8grZ ��EVaX[p!gBjkK:XB`!\�b�g0b�IUKfZ�EHqrI?b.g[dÈbRILK:a_cLp!a .kc!XBZ�Kfd8grZ2� 18Z�Kíd8K�Z©bRg��
EJqU�?¯ 3l��m.ILKMZRK:X[ZRKfb��.g a®cLp)SMXYa®KBaQX7 56� 5 � 56� 	�8 � 6 _ 6 t/I �oX[`!\5��X[ZRKuX[Ga®g�XBZ�ZlXB`LqrKÅ\ XYaPEJ`¶m.ILK�grZ�K�N ¯ X[`!\ bRILKMZ�K�d8grZ�K_ ³ 1 �`� ��3 6¶v c � �! � �� z*�7 56� 5 � 56� � 8�� AJ��B$I D K�S�X[`uc!a®K�b�ILK0KÅa®b�EHN,X[bRK _ ³ 1 � � ��35a z _ ³ 1#� �}� 3 Eðtop�KÅSMX[c!a_KPbRILK��.gYZla_b
SMXYa®K~EH`C�nILESTI _ ³ 1 � � � 3 6Õz _ ³ 1!� �U� 3 E�z�I!XrafXBGJZRKBXr\*�,p!KMKM`uS�g[jkK�Z�KB\�p?��b�ILK�S�Xra®K � 6 _ 6 tr�
(�a®EHN�EJGX[Z�SMXBGVSícUGVX[bREJgY`¶Xra�p!Kíd8grZRK `Lg�� a®IUg���a,b�I!XBb _ ³ 1 � � ��3Pa z,1=v c �0�  ���� Õz�3#E t 6
| c � �  ���� �v4a¶v c ���! �!�� �z � 0?�
� ��� � 	 -/� -]# 
 �Q'�
]- � � ->&�,�� '��% - 
b�	� '5!+������� �Q'Q&	
/!+'Q��� �
m.ILKMZRKnXBZ�K.d8K�� �UGVXrS�KBa �nIUKMZ�K�b�ILK��LZ�gkgBd6gBd&m.ILKMgrZRKMN tM{�N«X[WkKBa6K��?�LGHEVSíEHb6c!a_Kng[d)b�ILK��LZ�gY�!KMZ�bREJKBa
g[d±b�ILKG6�EHGJp!KMZ�bnEH`!\*K��?EJ`Uq0grZ�b�ILKY2+X[`UI!X[bRblX[`+N}KMb�ZREVSr�ÈD Ko`Lg��ð�LZ�KÅa®KM`?b�X qYKM`LKMZ�X[GHE ?MKB\�b�KBSlI*O
`LE .]cLK"�nILESTIoSMXB`~p!K�X[�L�UGJEJKÅ\�b�g�X �nEV\*K�a®�!KBS�b�Z�cUNðg[d)a_KMG dVOªa®EHN�EJGX[Z!EJ`�\*K��?EJ`LqæaÆEH` $íOª\*EJN}KM`!a®EHgr`!XBG
N�KBa_ILKBa.N,XY\*K~cU�+g[d�pLcLEHGV\*EH`LqPpUGJg?SlWLang[d�a®E@?MK�� ³ h������sh��  X[`!\+XP`UgrZ�N �N���B����gYZ:a®EHN��LGHEVSíEHb=�kh
ILg��.K�jkKMZMh$�.K0ZRKBa®bRZ�EVS�bfb�ILK0�UZ�KBa_KM`*b�X[bREJgr`+bRg SícLpLES~pLcLEJG\*EJ`Uq�pLGJg?SlWUa �nEJbRIua®EV\?KíO=GHKM`LqYb�I���XB`!\
gr`UGJ�+a_ILg��ÕILg�� a®GHEJqYI*bRGJ��GHgkgka®K�Z�cU�L�!KMZfp!grcL`�\Lafb�I!XB` bRI!X[bfgBd�m.ILKMgrZRKMN t�{,SMX[`+p!K0�LZRg[jkKÅ\6�
m.ILK�GVX[bRb�KMZsZRKMGVX��LXBb�EHgr`0XBGJGHg���a6c�aÆbRg:XMjkgrEV\fbRILK�a®�!KBSíEX[G?b�Z�KÅX[b�N}KM`*b)g[d!bRILK"�.gYZla®b¨SMXYa®Kna_KMqrN}KM`*b�a
�nILESTI,EVa.`UKBSíKBaRa�X[ZR��EJ`}b�ILK:�LZRgkg[d�g[d±m.ILKMgYZ�KMN�t�{*�

���B F ��B� ��� � � &.E�+ ( ��( � &)(�*,+.-�&)(�0 �����$+�� + � ���	$�%�*�&.� + (��9& ��( �") � +����$+�� �;&D!.�4!.�$+ ? � �*?$+���!��
!.� �"! ����� � &)( &)(�0 ++����� +0) +�� + ( !$��� �-�=& � + � �>�9&���+��  &)( �-� +���� � �>�9&���+��e1  &)( ! �-��9&)(�0")@+�� +�!$��%
( ��*,+ ��&4+0) * ��!.�$+G&)(�*,+.-/&)(�0 � ��� � � +���� � ���9&���+�� * 1 � ³ -  �� � 5�� * 1�� ³ -  a ���  � � a�� 1  X _ 1 � � ��3�a��"1 8c ���! 8� �� ���3� ��

� �$+�� +�� X 6 ��1Rt ���������Mt�32�4��( * �4L 8c � 1  E!�   t2 ��e1
�2 Ft

!.�$+ ( 5����$ � � L�� * 1�� ³ -  X _ 1 �`� ��3	a�� 1 8c � �  �!�� ���3! "� �
m.ILK 
�Z�gkg[d�gBd2m.ILK�grZ�K�N�trt:EVa#.kcLEJbRKoX[`!XBGJgrqYgrc!a�b�g�b�ILK 
�Z�gkgBd2g[d�m.IUKMgrZRKMN t�{�X


'� � � � � �.��EJ`!\*c�Síb�EHgr`FgBjkKMZ ���  �!�»� g!KMb � 6 # � 
 �  %$ h � 6 �6N�g?\��  h��96 # � 
 �  $ h�XB`!\_ 6 �~N�g?\��  ��w�cLK b�g+bRILK a®KMG½dVO_a_EJN�EHGVX[ZREJb_��gBd:b�IUK�EH`!\*K��?EJ`Uqua�SlILKMN�Kkh!��K�S�X[`FXB�L�LGH� b�ILK
EJ`�\*c!SíbREJgr`}I*�?�!grb�IUKBa®Ea.b�g���XB`!\7��E d2� �  C�!�HL��e1  ��DuKfI!XMjkK _ 1 � � ��3�a���� _ 1!� �U� 3 E�� 1&�  t�3
p!KBSMXBc!a®Kfd8grZnKÅXrSlI�gBd�bRILK'�  N�KBa®I?O=�!gka_EJbREJgr`�a.EJ` a®cLp)SícUp�K � bRILKMZRK�Ea.X�SígrZRZ�KBa_�!gr`!\*EH`Lq�N�KBa®I?O
�!gka_EJb�EHgr`�EH`,a®cUp6S�cLp!K � �nIUEVSlIPEa(� � _ 1!� �U��3�a_b�KM��a.X��nXM�  *XBb ��grZla_b;��SMXB`�p!K:X[`LgYb�ILK�Z)� 1*�" t�3
a®bRKM�!afX���XÅ��d8ZRgrN�b�ILKoN�KBa_I*O=�!gæa®EJbREJgY`+SígYZ�Z�KÅa®�!gr`!\?EJ`Lq�bRg � 18b�ILK \*EVXBN�KMbRKMZng[d�X}SícLp!K~gBdna_EV\*K
GJK�`LqrbRI+��3l� �.�ub�ILK�EH`!\*c!S�b�EJgY`�I*�?�!grb�IUKBa®Ea �.K�I!XMjkK _ 1#� �}� 3%a,� 1 8c � �  ���, ���3" ��ðXB`!\
b�IUKMZ�Kíd8gYZ�K

_ 1 � � � 3�a�� 1*�"1 8c �0�  � �� ���3� ��"3�E"� 1*�  Ft�3 6����-�"1 8c �0�G ����� �� 3� "�d�
QkcLp�a®b�EHb�cLbREJ`Lq�� 6 $

��1
. 8 X[`!\�� 6

'
�32
. 8 �.K:qrKMb

�0�  ���"6 � 1 �! ��3� 1 �G _ 3��
�  a � �  �!��E � _  �� �

�  a � �  �!��E��   Ft
�  

X[`�\«bRILKMZRKíd8grZRK _ 1 � � � 3 a��"1 8c ���  �!��E��   Ft  ��/� 3$ ��.��(ða®EHN��LGHK�SMX[GSícLGVXBb�EHgr`,a_ILg���a.b�I!XBb
8c ���! �!�KE��   Ft  ��0� a 8c ���  �!�� ��fd8grZ ���  �!� L��e1  X[`!\1�4L 89 .*2 8 # . 8 � ³ � . 2

. � ³ �
zrv



�
EHqrcLZRKPt�{�Xn�nKMGX[b�EHjkK:SícLp!K:grZREJKM`?blXBb�EHgr`!anb�g�p!K0SlILKBSlWkKB\ d8gYZ�p!gYcL`!\*EH`Lq�N,X��*EHN0cLN \*EVa_blXB`!SíKBa
d8grZ�X~qrEHjkKM` a®KMqYN�KM`?b�a®E ?�Kk�

m.ILKMgYZ�KMN tYt�SMXB` p!K�XB�L�LGHEJKB\+b�g �*EHKMGV\�cL�U��K�Z�p!gYcL`!\La�d8gYZ _ 1 �`� ��3l��6�g���KMjkKMZ�h6b�ILK}Xr\U\*EJbREJjkK
SígY`!a®b�X[`?b �nXB`!\ �FK9�LSíK��Lb�d8gYZ
bRILK�2+X[`LI!XBb�b�X[`0N�KMbRZ�ES �FbRILKÈXr\L\?EJb�EHjkK�Sígr`!a_blXB`*b �,XBZ�K�X[Z�bRE d XYSíbla
g[d�b�ILK0EH`!\*c!S�b�EJjkKo�LZ�gkgBdR��^ d ��K�\*g,`Lgrb �nXB`*b:bRg�N«X[WkK0S�Xra®K�\?EVa®bREJ`!S�b�EJgY`!a�EH`*jkgYGJj?EJ`Lq}a®�!KBSíEX[G
�LZRgr�!KMZ�bREJKBa:g[d2��grZla_b0SMXYa®K,a_KMqrN}KM`*b�a:Xra�EH` b�IUK��LZ�gkgBdfgBd�m.ILKMgYZ�KMN t�{*h;�.K}I!XMjkKPbRg+XrS�SíKM�Lb
X�a®N,XBGJG�EJ`!S�Z�KBXYa®K+EJ`¶b�IUK+NPcLGHb�EH�LGJESíXBb�EJjkK�d XrSíbRgrZ1�>�nILEVSlI¶SígYN��!KM`!a�XBb�KBaPd8gYZ�bRILKuXr\U\*EJbREJjkK
SígY`!a®b�X[`?bla~E d ���; 5�!�)EVafGVXBZ�qrKæ��m.ILK«SMXra_K�g[d�a_N,X[GHG����; �!�)SMX[` p!K�ZRKBa®gYGJjkKB\+p?�+EJ`!a_��KÅSíb�EHgr`s�
52gr`�a®EV\?KMZ
bRILK�d8grGHGJg��nEJ`Lq��LZRg?SíKB\*cLZRK�d8grZÈgrpLb�X[EJ`UEJ`Lq�p!grcL`!\Ua
g[d!bRILK©d8gYZ�N _ 1 � � ��3�a�� 8c ���  �!� E
� �nILK�Z�K ��EVana_grN�KoSígY`!a®b�X[`?bnb�g�p!K~\?KMb�KMZRN�EJ`UKB\6�

�
w�K�b�KMZRN�EJ`LK �~XB`!\ $�d8ZRgrN bRILKo\*K�<!`UEJb�EHgr`,g[d¨b�IUK�EH`!\*K��?EJ`UqL�

�
�
E@��X �6�

�
QkK�b �6 8c � 1  E!�   Ft  �e1

�2 Ft XB`!\ �/X76 ��1Rt ���������Mt�32�B�
�
Z;�?�LGJgYEJbfbRILK�a_KMG dVOªa®EHN�EJGX[ZREJb_��g[d�b�ILK�EJ`�\*K��?EJ`Lq�bRg <!`�\ XB` XB`!X[GHgrq+b�gg!KMN}N,X�W��nILESTI
N,XBWkKBa©EHbn�!gka�a_EJpLGHK~bRg0p�gYcL`!\ _ 1 � � ��3�d8grZ�EJ`!\?EVSíKBa �nEHb�I ���! �!��6NF c�a®EJ`Uq�a_grN�K:N�KBSlI*O
XB`LE ?BXBpLGJK:N�K�b�ILg?\6�

�
�
EH`!\~X�SígY`!a®b�X[`?b��,a®c!SlI~bRI!X[b _ 1 � � � 3�a��"1 8c ���! �!�  ���3�  �~d8gYZ � * 1 � ³ -  a ���� ��!�]a��e1  �(��U�LGJ�?EJ`Lq m.ILK�grZ�K�N tYt �.K«SMX[` EH`*d8KMZ:b�I�X[b~bRILK,aRX[N�K�EVafb�ZRcLKPd8gYZC���; �!�)L �21  hÈE=� Kk�5����$ � � L�� * 1�� ³ -  X _ 1 �`� ��3	a�� 1 8c � �  �!�� � 3� "� a � 8c � �! C�!�� "�.�

�
�
EH`!\,X0Sígr`�a®blXB`*b �7L  � a®c!SlI,b�I!XBb _ 1 � � ��3	a�� 8c � �  �!��E �xd8grZ�� �  �!�Ha�� * 1 � ³ -  �

�
DuK S�X[`¶`Lg���SígY`!SíGJc�\*K�d8Z�gYN b�ILKub��.g �!grEH`*b�a�XBp�gBjkK+bRI!X[b � ��� �")D)���h �!h _ 1 �`� ��3 a
� 8c ���  � ��E �[�

^=` �nI�X[b�d8gYGJGHg���a�h��.K �nEJGHG:a®EHN��LGJ��c!a_K�� 6 { 1J�nILEVSlI �nEHGJG:XBG ��XÅ�Ua,a®c,«SíK�3�EH` gYZl\*KMZ,bRg
Z�K �!KBSíb:b�I�X[b~bRILK}Xr\L\*EHb�EHjkK�Sígr`!a_blXB`*b�a0X[Z�K�`LgYb0b�EJqYI*b��6(�Ga®gUh �.K �nEJGHG2gr`LGH�uSíEJbRKPbRILKPbREJqYI*bRKBa®b
SígY`!a®b�X[`?b
d XrSíbRgrZ
d8gYZ2X[`0cU�L�!KMZ�p!grcL`�\PXYa
qrEHjkKM`~p?�:grcLZ�N}KMb�ILg?\ �nEJbRILgrcLb¨Z�KMEHb�KMZ�X[b�EH`Lq�b�I!XBb�b�ILK
SígY`!a®bRZ�c!SíbREJjkK:`!XBb�cLZRK0g[d2bRILK0N�KMbRILg?\,X[GVa_g��?EJKMG\La�X0GJg���KMZ�p!gYcL`!\C�nEJbRIuX�SíGHgka®K�O=p?�,SígY`!a®b�X[`?b
d XrS�b�grZ��

z�e



5������ � A4�"B ��� � � H�B���� � - �
ifa_EJ`LqfbRILK�X[p!gBjkKnN�KMbRILg?\~XB`!\0p*�oX[�U�LGJ�?EJ`LqóXfa®N,XBGJGUSígrN}�LcLb�K�Zs�LZ�gYqrZlXBN ñ b�gfbRILK�SMXYa®K �46¶¯*h
�.K«SMX[` EH`*d8KMZoX�p!gYcL`!\ d8grZ0bRILK6Z�c!S�GJEV\uN�KMb�ZREVS:g[d _ ï 1 �`� ��34a 9 |7E�{�� {*t c ���! �!� �nILESTIuEVa
jkKMZR�,SíGJgæa®Kob�ILKoGJg��.KMZnp!gYcL`!\�g[dBc | ���! �!�� �z  Ft0\*cLKob�g,��gYbla_N,X[`§X[`!\ g!EH`!\*KM`?p!X[cUN &1W�'
X[`�\PXfa_EJqY`LE=<)S�X[`?b�EJN��UZ�gBjkKMN�Kí`?b6gBjkKMZÈb�ILKncU�L�!KMZ�p!grcL`�\ _ ï 1 � � � 3 a � |-E ïñ c ���! 8� �Å\*KMZ�EHjkKB\
EJ`,bRILKoa�X[N}Kf�!X[�!KMZ��

mÆZREJj?EVXBGJGJ�æh*b�IUK~aRX[N�K�p�gYcL`!\+XBGVa®g}X[�U�LGJEHKBaxbRgPbRILK:N,X��?EJN0cUN N�KMb�ZREVS.d8grZ2�nILEVSlI+��grbla_N,X[`
X[`�\ g!EJ`�\*KM`?p!X[cLN�ZRKM�!grZ�bRKB\�bRILKoa�XBN�KoSígr`!a_blXB`*bnd XrSíbRgrZ�axgBd 9 |�X[`!\ � |BE ïñ d8gYZ�GHg��.KMZ�XB`!\cL�L�!KMZ�p!grcL`�\LaxZRKBa®�!KBS�b�EJjkK�GJ�k�

� D   B������J
 �	�
���"��AJ�"B,���/����H�B���� �.- �

(b)(a) (c)

�
EHqrcLZRK�trt]Xn�ncLGJK:d8grZ�pLcLEJG\*EJ`Uq�vMO_w 6�EHGJp!KMZRb.EJ`�\*K��?EJ`LqæaxgBd2grZ�\*KMZ ��d8Z�grN�EH`!\*K��?EJ`Lqæa.g[d�grZ�\*KMZ
�� ðtY��m.ILK�p!grbRb�grN�d8Z�gY`*boKB\*qYKPgBd�b�ILK�`LK�� SícUp�K�EVa:\*Ea®bREJ`LqYcLEVa_ILKB\+p*�+bRILKPd XrS�b�bRI!X[bob�ILK
EJ`�\*K��?EJ`Lq}a®b�X[Z�b�afX[`�\�KM`!\Lanb�ILK�Z�Kk��m.ILK�SígYZ�ZRKBa®�!gr`�\*EJ`Lq}KB\*qrKÅa�g[d2bRILK�SígYN��!gr`LKM`?b�SícLp!KBa�X[Z�K
\*Z�X �n`8�nEJbRI�bRILEVSlW�GJEJ`UKBaí�¨m.ILK:grZl\?KMZ �� Ft:SícUp�KÅaxI!XMjkKfbRgPp!K:Z�gYblXBb�KB\ XrSMSígYZl\*EH`LqrGH�k�
DuK©I�XÅjkK�XBGVa®góX[�L�LGHEJKB\fbRILKnXBp�gBjkK2b�KÅSTIL`UE .kcLK�b�g�b�IUK.b�IUZ�KMK2jYX[ZREVX[`?blasg[d�X�vMO_w 6�EHGJp!KMZRbsEJ`!\*K9�*EH`Lq
a®IUg��n` EJ` �
EHqL�strtY�ni��,b�g�Z�gYblXBb�EJgY`+XB`!\�ZRK��!KBSíbREJgY`!a.b�ILKÅa®KoX[ZRK~b�IUK�gY`LGJ�}jrXBZ�EX[`?bla �nILEVSlI X[Z�K
a®�?N�N�K�b�Z�EHS �nEHb�I+ZRKBa®�!KBSíb�b�g,XB` X��*Eaí�om.ILK0N,X��?EJN0cUN a_KMqrN�K�`*b�\*EVa_blXB`!SíKBafS�X[`+p!K�STIUKBSTWkKÅ\
EJ` SígYN��LGHKMb�K�X[`!XBGJgYqr�,b�g g!KMN�N,XbW X ��g�� `LEH`LK:Z�KMGX[bREJjkKfgYZ�EJK�`*b�X[b�EHgr`!anXBZ�K:b�g�p!KoSTILKÅSTWkKB\)� �

(��L�LGH�*EH`Lq bRILK �RN�KMb�IUg?\�� d8gYZ+jrXBZ�EX[`?bla 18p 3 X[`�\ 1 S�3��nEHb�I � 6 0 �?EJKMG\La _ ³ 1 � � � 3 ae � ¯rzY{r|r|?t �c ���! �!��XB`!\ b�ILK a_�La_b�KMN«X[b�ES�a®KBXBZlSlI \*Ea�SígBjkKMZ�a EH`!\*EVS�KBa �nEHb�I _ ³ 1 � � ��3 L
e � ¯rzY{rz�eæ¯ �c ���! �!�»� T�X[Z�EX[`?b 1=X�3ÈI!Xra2a®GHEJqYI*bRGJ�~p!KMbRb�KMZ¨GJg?SMXBGJEJb_� X _ ³ 1 � � ��3	a e �»|?tM|?t �c ���! �!�  ,v
d8grZ0GX[ZRqrK5� �; �!�&X[`!\ b�IUK,a�XBN�KPIUgrGV\Ua�d8grZ0a_N,X[GHG ���; �!�6c!a_EJ`Lq§X+a®GJEHqrI?b�GH�+GJgkgka_KMZ�Xr\U\*EJbREJjkK
SígY`!a®b�X[`?bM�2^=`�S�grN��!XBZ�Ea®gr`&hrb�ILK�p!KBa®b�XB`!X[GH�*bREVS.p!grcL`�\�\*KMZREJjkKB\~EH`<&i0�'!I!XYa�b�ILK�Sígr`�a®blXB`*b�d XYSíb�gYZ
¯ 
 �9 e�N0 �»{�eU�T�X[Z�EX[`?b21=X 3ÈEa©XBGVa_g~a_GJEHqrI?b�GJ� a®cL�!KMZREJgYZ©d8grZ2bRILK7Z�c!S�GJEV\?KBX[`0N�K�b�Z�ES;�nILKMZ�K2�.K�qrK�b _ ï 1 � � ��3	av�� z*t�z W W?t �c ���! �!�*d8gYZ�jYXBZ�EVXB`*b 1=X 3�XB`!\ _ ï 1 � � ��35a v�� z�eH0YzrzYz �c ���! �!�*d8grZ:jYX[ZREVXB`*b�a 18p 3�XB`!\
1=S�3 �nILKM` �.K X[�U�LGJ��Xua®EHN��LGHKP�LZRgrqYZlX[N % d8gYZ�� 6MeL� (fa~gr�L�!gæa®KB\ bRg bRILK zÅOªw SMXYa®Kkh2b�ILK
N,X��*EHNPcLN¶N�KMbRZ�ES©XBGJGHg���a2a_N,X[GHGJKMZÈp!grcL`!\Ua©b�I�X[`�b�ILK:Z�c!SíGHEV\*KÅX[`0N�KMbRZ�ES±EH`PbRILK�vÅOªwðSMXYa®Kk�ÈD K
�;4>:<8G[\R 8GZNR\M]YNPNcNM)?>g9h9hwi�jBk9k9�2s9s;u9m9mwm�rQsQxNz�rd|U{2z�rd�o~Dke�<q<zDu<�N~Dxeq<kUgVsU�<�N~GxwhNk9~D|N�<�es;����r5�o�
� 4���WX=@?BA<CD?E8GF cNA<[\PNC KBLNM PNMQSQM)TBTE8G?Ba S5LNMQS��9T7[\T78;:<8U[\R 8UZNR\M YNPNcNMQ? gwh9h9i�jBkwk9�es9s;uwm9m9m�rQs�xNz rX|D{2z�rf�N~9k

�Dq<z<u9�N~DxeqGkDgVsU�D�o~Dx9hNk9�UgN~@��{��D��r5�N�
�)4>:<8G[\R 8GZNR\M]YNPNcNM)?>g9h9hwi�jBk9k9�2s9s;u9m9mwm�rQsQxNz�rd|U{2z�rd�o~Dke�<q<zDu<�N~Dxeq<kUgVsU�<�N~GxwhNk9~D|N�<�es;���D��rE�N�

z 0



qrK�b _�; 1 � � � 3%a�v �»{kyB| 0]Wr¯ �c ���  � �6d8gYZ0jYX[Z�EX[`?b�1 X 3oX[`�\ _�; 1 � � ��3%a�v��HtM{�e]ek{Yv �c � �  �!��d8gYZ
jYX[ZREVX[`?bla 1²p 3�X[`!\ 1=S�3�� �

m.ILK.N}KMb�ILg?\�SígrcLG\:X[GVa_g�p!K�X[�L�LGHEJKB\fbRg�bRILK�Xra®�?N�N�K�b�Z�ES6jYX[Z�EX[`?bla6gBd!b�ILK 6�EHGJp!KMZRbsEJ`!\*K9�*EH`Lq
\*KBaRSíZ�EHp!KB\~EJ`<&10�'=�ÈD Kn`UKMKB\~gr`UGJ�~bRgoSTI!XB`LqrKnbRILKn�LZRg?SíKB\*cLZRK.d8grZ�SlILKBSlW*EH`Lq�N«X��?EJN0cLN a®KMqYN�KM`?b
a®E@?MKBa:b�g�b�X[WkK,a_KMqrN}KM`*b�a:a®blXBZ�bREJ`LquXBb0p�gYb�I�KM`!\Ua~g[d�X+SícLp!K�EH`!\*K��?EJ`Uq�EJ`?b�g§XrSMS�grcL`?bM�Z�jkKM`
qrK�`LKMZlXBGJE@?BX[bREJgr`�a
b�g:N�gYZ�KnS�grN��LGHEVSMXBb�KB\oa�SlILKMN�KÅa6GJEJWkK�b�ILK����©EH`!\*K��?EJ`Lq�\*KBaRSíZ�EHp!KB\~EJ`<&10�'!a_KMKMN
�!gkaRa®EJpUGJKk� 1=m.ILEa
aRSTILK�N�K2X[�U��KÅX[Zla�bRgfI!XMjkK�X�p!KMb�bRKMZ
GHg?SMX[GHEJb_�fbRI!X[`�a_EJN��LGHK"6�EHGJp!KMZ�bsEH`!\*K��?EJ`Uqkaí� 3
���.c�a®KBa.b��.g0`Ugr`*O EVa_grN�gYZ��LILES�pLcLEHGV\*EH`Lq:pLGJg?SlWUa.b�g�\*K�<�`LKfGVXBZ�qYKMZ.EH`!\*K��?EJ`Lqæaí� �.cLb�EJb�a®b�EHGJG!I!XYa
b�IUK~S�Z�c!SíEX[G)�LZ�gY��K�Z�b_�kh*bRI!X[b�Z�K��LGVXYSíEJ`Lq X0z-�+z-��z0SícUp�K:p?�,X~cL`LEHb�SícLp!K:�*EHKMGV\Ua.X[`,EH`!a®b�X[`!SíK
g[d±b�ILK:EJ`�\*K��?EJ`LqU�

� � ���� �!� �)�����
g!g?SMXBGJEJb_�kO=�UZ�KBa_KMZ�j?EJ`Lq�EJ`�\*K��?EJ`Lq}a�SlILKMN�KÅa.X[ZRK0EJ`!S�Z�KBXYa®EJ`UqrGJ�}p�KÅSígrN�EH`Lq}X�a®b�X[`!\LXBZl\�bRKBSTIU`LE .kcLK
d8grZ}\*KMj?EVa_EJ`Lq a®EHN��LGHK,X[`!\ K ,SíEHKM`?b0X[GHqrgYZ�EJbRILN,a�d8gYZ�N�KBa_I*O_S�gr`L`LKÅSíb�KB\ SígrN��UcLb�KMZ�aíh©d8gYZP�UZ�g[O
SíKBaRa®EH`Lq0qrKMgYN�KMbRZ�EVS�\LXBblX*hLd8grZnEHN,X[qYKf�LZRg?SíKBa�a_EJ`LqUh6\UX[blX�a®bRZ�c!S�b�cLZRKBaíhUX[`!\ a®KMjkKMZ�X[G)grb�IUKMZ <�KMGV\La��
m.ILK:N�KMbRILg?\La�\*KMjkKMGHgr�!KB\0ILKMZ�K�ILKMGJ�,bRg0c!a®KfbRILK:b�KMZRN �RGJg?SMXBGJEHb®�kO �LZ�KBa_KMZ�j?EJ`Uq��fEJ` X[` XYSMSícLZ�X[b�K.kc!X[`?b�EHblX[bREJjkK�a_KM`!a®Kæ�,m.ILEVa:N,X[WkKBa�EJb:�!gka�a_EJpLGHK�b�g§a®ILg�� bRI!X[b:d8grZ~bRILK�N�gka_b�EHN��!grZRblX[`?bozÅOªw
SMXYa®Kkh!b�ILKo`LK��nGH���LZ�KÅa®KM`?b�KB\ 6xO EJ`�\*K��?EJ`Lq0Ea�a_cL�!KMZ�EHgrZ2�nEJb�I Z�KBa_�!KBSíb�b�g�GJg?SMXBGJEJb_�,S�grN��!XBZ�KB\�bRg
b�IUKf�LZ�K�j*EHgrc!a_GJ��c!a®KB\ 6�EJGHp�K�Z�b2EJ`!\?K��*EH`LqL�ÈD KoSígY`!��KBSíbRcLZ�K�b�I�X[b26xO EJ`!\?K��*EH`Lqka�XrSíbRc!X[GHGJ�}X[ZRKfgr�*O
b�EHN,X[G�X[N�gY`Lq0XBGJG!�!gka�a_EJpLGHKfEJ`�\*K��?EJ`Lqoa�SlILKMN}KBa�X[GHb�ILgYcLqrI �.K:SígYcLGV\0gr`UGJ���LZ�gBjkK�b�ILEa±d8grZ�Sí�USíGJES
EJ`�\*K��?EJ`Lqæa��kKMbM�om.ILK}SíGVXBEJN�ILgYGV\La�d8grZ:bRILK6Z�c!S�GJEV\?KBX[`uXYa ��KMGJG¨XrafbRILKPN«X��?EJN0cLN�XYa��.KMGHG�XYa
b�IUK 2+XB`LI!XBb�blXB`�N�K�b�Z�ESr�

,�cLZ.bRKBSTIU`LE .kcLKBa
d8grZ�N�KBSlI!X[`UEVSMXBGJGJ�ó\*KMZ�EHj*EH`Lq:cL�L�!KMZnp!grcU`!\La.N,XBWkKnEJb.�!gæa�a®EHpLGJK�b�g4.kcLESTW?GJ�
qkXBEJ`¶EJ`!a_EJqYI*b�EJ`?b�g bRILK+GJg?S�X[GJEHb_� �UZ�gr�!KMZRb�EHKBaPg[d EJ`!\?K��*EH`Lq a�SlILKMN�KBa��ð^=`F�!XBZ�b�ESícLGX[ZMhnEHb��nXYa
�!gkaRa®EJpUGJK:b�g0qYEJjkK�`LK��:hLXBGJN�gæa®b�b�EJqYI*b�p!grcL`!\Ua�d8gYZnb�ILK:zMO_w 6�EJGHp!KMZ�b2EJ`�\*K��?EJ`LqG�nEJb�I}Z�KBa_��KÅSíb.bRg
b�IUK7Z�c!SíGHEV\*KÅX[`�N�KMb�ZREVS�X[`!\PbRILK�N,X��?EJN�cLNðN�K�b�Z�ES.XB`!\�X[Ga®g:d8grZ.bRILK�a®�?N�N�KMbRZ�EHS.vMO_w 6�EJGJp!KMZRb
EJ`�\*K��?EJ`Lqæaí�2^=`�b�IUKód8gYGJGHg��nEH`Lq0blXBpLGJK �.Koa®cLN}N,X[ZRE ?MKngYcLZnGJg?SMXBGJEHb®��p!grcL`�\Laxd8grZ�zMO_wÕEJ`!\?K��*EH`LqkaQX

_ 1 � � ��321=zMO_w 3 Z�c!SíGHEV\*KÅX[` N,X��*EHN0cLN 2+X[`LI!XBb�b�X[`
��K�`LKMZlXBGsGJg��.K�Z.p!grcL`�\ c v�� 0 � �  �!�� Ft c v � 0 � �! � �� Ft c |�� 0 ���  � �� �z
52�LS�GJEVS�GJg��.KMZ�p!grcL`!\ c e � �  �!�� Ft c e � �! � �� Ft c ¯ � �! � �� �z
i��U��K�Znp6\)� 6xOªSícLZRjkK c e � �  �!�� �z c e ���! 8� ��E/e  Ft c ¯,1 ���  �!�� �z 3

i��L�!KMZnp)\6��zÅOªw>6�EJGJp!KMZRb c |��»{?t,� �  �!� c |�� {*t,� �! � � c W � �! � �� �z
DFEJbRI bRILK XY\*jkKM`?b�g[d}vMO_w N�KBa®I?O_SígY`L`LKBS�b�KB\�SígrN��UcLb�KMZ�aPGJEHWkK�bRILK�52Z�XM�¶mnv Znh�bRILK EH`*O

SíZRKBXra_EJ`Lq EJ`?b�KMZRKBa®bfEH` �LZRg?SíKBa�a_EJ`LquvMO_w qrKMgYN�KMb�ZREVSMXBG2\LXBblX*h2XB`!\ b�ILK�qrZRg��nEJ`Lq+EHN��!grZ�b�X[`!S�K0g[d
N�cLGJbREV\*EHNPK�`!a®EHgr`!XBGs\LXBblX�a®bRZ�c!SíbRcLZ�KÅaíh!GJg?SMXBGJEJb_�kO=�UZ�KBa_KMZ�j?EJ`Lq vÅOªw N�KBa_I�EJ`!\?K��*EH`Lqka �nEHGJGsp!KBSígYN�K
N�gYZ�K2EJN��!gYZ�blXB`*b�� � m.ILK2d8grGJGHg��nEJ`Lq�blXBpLGJK�a®cUN�N,X[ZRE ?MKÅa�GJg?S�X[GJEHb_��p!grcU`!\La
d8grZ¨vÅOªw EJ`!\?K��*EH`Lqka��È^ª`
�!XBZ�b�ESícLGX[ZMhYEJb��LZRgBj*E\*KBa
cL�U��K�Z©p!gYcL`!\La�d8grZ2a_grN�K�a_�*N�N}KMb�ZREJS¨vÅOªw jYX[Z�EX[`?bla�g[d)bRILK�6�EJGJp!KMZRb
EH`*O
\*K��?EJ`UqL� ��grbRK.bRI!X[b�IUKMZ�K"�.K�a®bREJGJGkI�XÅjkK�Xfa_EJqY`LE=<)S�X[`?b
qæX[�0p!KMb��.KMK�`�cU�L�!KMZ�XB`!\~GJg���KMZsp!grcL`!\Uaí�
�	�]LNM/=N?^A<C<?58UF [\T>8;:<8G[`R 8GZNR\M]YNPNcNMQ?]g9h9h9i�jlk9k9�es9s�u9m9m9m�rts;xNz�rd|U{2z�rX�9~9k2�Dq<zUu9�N~Dxeq}kDgVs}�D�9~<x9hNkGyoz�
��D��r^�N�
�� P F A9cNM)?BP�=28U?58UR\R\MQRVF 8GS5LN[\PNMQT �@C<A9A9c�R`A9S�8GR\[`Kda�L28UT]F�8U[\PNR\a�KBL@M [\PNcN[\?BMQS)K>M��VMQSQK/KBA�[\PNSQ?BM;8UTBMbKBL@M YNTE8GZNR\M

Z28GPNcN_][\cNKBL _]L@MQ?BM�8GT K^LNM R 8GKBMQPNS)a cNY@M KBA KBLNM�cN[\TBKE8GPNSQM�[`P K^LNM�PNMQKd_�A<? � [\T PNMQCDR`[\CD[`Z@R`MbSQADF =28G?BMQc	KBA ADKBLNM)?
AU:<M)?BLNM�8GcNT����9Ab[`T]_�A<Y@R`c�8UR\TBAbZeM [\PwK^MQ?BM)TBKB[\PNC�K^A�TBK^YNcNa�Z28UP@cN_][\cNKBL�cN[\?BMQSQK^R\aw�

zr|



_ 1 � � ��321=vMO_w 3 Z±c�SíGJE\*KBX[` N,X��?EJN0cUN 2+X[`LI!XBb�b�X[`
��K�`LKMZlXBGsGJg��.K�Z.p!grcL`�\ �c tYt �Ht,���! �!�� 9 v �c ¯ �»z]0 ���! �!�� Ft �c eæz�� |rz 0$���� � �9 �v

�¶z �»zrv �c ���! �!�� 9 v � z�� {rz �c ���! �!�� Ft � v��ie W �c � �! � �9 �v
52�LS�GJEVS�GJg��.KMZ�p!grcL`!\ �c t�z�� v W � �  �!�� 9 v �c W ���! �!�� Ft �c 0�e ���� � �9 �v

�¶z �»v*t �c ���! �!�� 9 v � z�� {r¯ �c ���! �!�� Ft � v�� yYy �c � �! � �9 �v
io�*p)\6��vÅOªw>6�EHG=� 1 X 3 �c vrv �»z$���  8�!� �c z]W�� z ���! �!� �c Wr¯ �ie � �! � �

�¶v �»zYz �c � �  8�!� � v�� {r¯ �c ���  �!� �Ne �»|rz �c ���  � �
i~�?p6\)�.vMO_w 6�EJG � 1²p&h»S�3 �c v�e �»z$���  8�!� �c vY{�� { ���! �!� �c trt�z��Jt ���� � �

�¶v �»z]0 �c � �  8�!� � v��Htrt �c ���  �!� �Ne �»¯rv �c ���  � �

� 	!��	 ��BCEGF$���
m.ILKMZRK+XBZ�K+Xu`*cLN�p!KMZ0g[dóEJ`?b�KMZRKBa®bREJ`Lqugr�!KM`N.kcLKBa_b�EJgY`!aíh�gr`LK+Ea bRg SíGHgka_K�b�IUK�qkXB� p!KMb���KMKM`
b�IUK�cU�L�!KMZ�X[`!\�GJg��.K�Z~p!grcL`�\ d8grZ�`LgY`*O_S��LSíGHEVS�zÅOªw EH`!\*K��?EJ`Lqæa0X[`!\)h©EH` ��X[Z�bREVSícUGVX[Z�h
d8grZ}vÅOªw
EJ`�\*K��?EJ`Lqæaí�

2�KBSlI!X[`LESMX[GsEH`!a®�!KBS�b�EJgY`�N�K�b�ILg?\La �nEJGHGs�LGVXM� X[`+EHN��!grZRblX[`?b�Z�grGHK�d8gYZ�EH`*jkKBa_b�EHqkX[bREJ`Lq�grbRILKMZ
SícLZRjkKBa
EH`0�!X[ZRb�EVS�cLGVXBZ
d8grZ2ILEHqrILKMZ±\*EJN�K�`!a®EHgr`!aÈX[`!\0d8grZ�N�gYZ�K�SígYN��LGHEVSMXBb�KB\:SígY`!a®bRZ�c!SíbREJgY`PZRcLGJKBa��
m.ILKuEJ`!a_�!KBSíb�EHgr`ðN}KMb�ILg?\Ua«bRILKMN,a_KMGJjkKÅa0SMX[`ðp!K ZRK�<!`LKÅ\ EH` jYX[ZREJgYc!a ��XÅ�Uaí��m.IUKM�¶SMX[` p�K
Xr\UX[�LbRKB\ bRg,EJ`!\*K9�*EH`Lq,a�SlILKMN}KBa �nILEVSlIuX[ZRK0`Lgrb:p!XYa®KB\+gr` SígYNPpLEH`LEJ`Uq�SícUpLEVS~KMGHKMN�KM`?bRa.E d �.K
c!a_K0XPbRgr�*Oª\*g��n`u\*KBSígYN��!gka_EJb�EHgr`,ZlXBb�ILK�Z�bRI!X[`uX0p!grb�bRgrNPO cL�§\*KBSígYN��!gka®EHb�EHgr`s�n�LgYZ�K��UX[N}�LGJKkh
X[` 6xO EJ`!\*K9�*EH`Lq0g[d�a_E ?MKoz21�+z21~SígYcLGV\�p!K~��X[Z�bREJbREJgr`UKB\�EH`*bRg�z ��e 1 � b�Z�EX[`LqYGJKBang[d©X[Z�KÅXPz21 �$1 � � ³
�nEJbRILgrcUb <$�?EJ`Uq ��X[`�\«d8grZ�a®gYN�K:SígY`!a®b�X[`?b � �V�.m.IUK0SígY`!a®bRZ�c!SíbREJgY`��UZ�EJ`�SíEJ�LGHK�d8grZ�b�IUK 6nO_SícUZ�jkK
b�IUKM`�\*K�<!`UKBa2X 1 Sí�USíGJES�36��X[b�I�b�Z�XMjkKMZla_EJ`Lq:XBGJGLbRILKnb�ZREVXB`LqrGHKBaí�¨m.I*c!a2X:SígYN��LcLbRKMZ2SMXB`�SígrcL`?b2b�ILK
`?cLNPp!KMZsgBd)b�Z�EX[`LqYGJKBaÈgr`�b�ILK 1=a®IUgrZ�bRKBa®b 3 6xO=��X[b�I0p!KMb���KMKM`0XB`*�ob��.gfbRZ�EVXB`LqrGHKBaí�¨m.ILK�X[GHqrgYZ�EJbRILN
SMXB`�X[GVa_g:p�KnN«Xr\*K2d Xra®bRKMZ�p?�oXr\LXB�Lb�EHjkKMGJ�:gr`UGJ�~ZRK�<!`LEH`LqfbRILgka_K�a®KMqYN�KM`?bla!�nILKMZ�K�SígrN}�LcLblXBb�EHgr`!a
d8grZ�a®N«X[GJG�� �)SígYcLGV\�`LgYb�ZRcLGJK�grcLb�ILEJqYI+\*EX[N�K�b�KMZ�a®K�qrN�KM`?bla��

^=`LEJbREVX[G �.grZRW¶Sígr`�SíKMZ�`UEJ`Lq�b�IUK a_b�c!\*�FgBd}a®bRZ�c!SíbRcLZlXBGoX[`!\ðS�grN�pLEJ`!XBb�gYZ�EVXBG��UZ�gr�!KMZRb�EHKBa�g[d
6�EHGJp!KMZ�bnEH`!\*K��?EJ`UqkanEJ`�IUEJqrIUKMZ:\*EHN�KM`!a_EJgr`�a.I!XMjkK~p!KMKM`§a®blXBZ�bRKB\�jkKMZ��}Z�KBSíK�`*bRGJ�3& z�'=��^=`��!XBZ�b�ESTO
cLGX[ZMh2EJboEVa0SíGHKBX[ZRGJ�+�!grEH`*bRKB\ grcLb �nI!XBb�STI!XBZlXYSíb�KMZRE ?MKÅa~X[` $íOª\*EJN�K�`!a®EHgr`!XBG 6�EHGJp!KMZ�b SícLZRjkK d8gYZ
X[ZRpLEJbRZlXBZ�� $ L¶z?�

��
�� ��F E AJB,H -6 B��$� D KfbRI!X[`UW�6�K�`L`LEJ`Uq0�LKMZ�`�X[cPd8gYZ.jYX[GHc!X[pLGHKf�!grEH`*bRKMZla.bRg~b�IUKfGJEHb�KMZ�X[b�cUZ�K
X[`�\��rg?STIUKM`6(�GJp!KMZ�d8grZ�ILKMGJ�?d8cLGLZ�K�N,X[ZRWLa�S�gr`!SíK�Z�`LEH`Lq:b�ILK�`LgrbREJgY`�g[d¨Sí�USíGHEVS©EH`!\*K��?EJ`Uqka2X[`!\�ILEVa
SíGHKBX[Zn�LZRKBa®K�`*b�X[b�EHgr`,g[d±a®gYN�Kf�LZRgkg[d a�c�a®EJ`UqPN,X��*EHN0cLN N}KMb�ZREVSY& tK' �

� � ���7� � ��'��
&½tK'��L�](�GJp!KMZ���g!g?SMX[GHEJb_�:�LZ�gY�!KMZ�bREJKBasg[d&\*Ea�SíZRKMb�K�a®��XrSíKíOJ<!GHGJEJ`Uq�SícLZ�jkKÅaKXs�nKBa®cUGJbla!�nEJbRI~ZRKMGJKMjYXB`!SíK

d8grZ�SígYN��LcLbRKMZÈa�S�EJKM`!S�K�1²EH`���KMZ�N,XB` 3l�!Qkb�c�\*EJKM`�X[Z�p!KMEHbMhYi�`LEHjkKMZla_EJbBeXBb�moecLpLEH`LqrKM`&h]DFEHGJILK�GJNPO
Q?SlILEVSlWYX[Z�\]O_^=`!a_b�EHb�cLb2d�ecLZ�^=`*d8grZRN,X[bREJW)h��rcUGJ�+t�W W]yæ�

& z�'��L�](�GJp!KMZÈXB`!\~�:����EJKÅ\*KMZ�N}KMEJK�ZM��6�EHGJp!KMZRbsEJ`!\*K9�*EH`Lqka6EH`~XBZ�pLEHb�Z�X[Z��o\*EHN�KM`!a_EJgY`!aí�*QæcLpLN�EHb�b�KÅ\
d8grZ��LcLpUGJEVS�X[b�EHgr`sh (�cLqYc!a®bot�W]W]yk�

& v�'omf�](fa�XB`LgLhYw~�B��X[`!�lXB`shkmf�B�ngkgkaíh Zn�MDuKMG ?MG hMXB`!\	
È�[DFE\*N,XM�kKMZM�BQk�!XYSíK <!GHGJEH`Lq�SícLZRjkKBa6XB`!\
b�IUKMEJZ�c!a®K:EJ`,bRILK:\*KBa_EJqY`�gBd�qYKMgrN}KMb�ZREVS�\LX[b�X0a®b�ZRc!SíbRcLZ�KBa��2^=`,��� �nX[K�?ÅXÅO��.XBb�KBa�h Zn����grGHKBaíh
X[`�\ 

� T0�+
ÈgrpLGHKMb�KkhkKB\?EJb�gYZla�h 
>� ����+ + *�&)(�0 � � � !.�$+ � (�*
	 � � ? � �9&.& � ��( � �"! &)(��G� +���&.����(

z]y



4 �$+ ��� +0! &.���") � ( � �����-�"! &.����hk`?cLN�p�K�Z)W?trt�EH`�g!KÅSíb�cLZRK ��grb�KÅa±EH`452grN��UcLb�KMZ�Q?SíEJK�`!SíKkhr��X[qrKÅa
vr|��Heæ¯*h T�X[GH�!X[Z�X \� a®gLh 52IUEJGJKæh (��LZ��st�W]W 0*�sQk�LZREJ`LqYKMZ®O=T2KMZ�GX[qU�2mÆg}X[�L�!KBXBZ�EH` 4 � 	.�

&�e 'YZn���.cUqr`LEHgr`sh�mf���xgkgæaíhf�:�2D XBb�b�K�`LILg[d8K�ZMh�X[`!\ 
È�©DFE\*N,XM�kKMZ�� Qk��XrSíK <!GJGHEJ`Lq SícLZRjkKBa
jkKMZ�a®c!anZlXB`!\*grN �nXBGJWUaí��^=`2 �Lj)�6¬fZ�K�d8KMGV\�KMb�X[G �JhLKB\*EHb�gYZMh � )�0 ��� &D! � ��&.��� ��&,(�*��"! & ��(�� � �
� � 	!h g ��5nQ!�6Qk�LZREJ`LqYKMZMhst�W W]yæ�.msg}X[�L�!KBXBZM�

&10�'0�o� 52ILg?SlILEVXuX[`!\ 2 ��52gYGJKk���nKBSícLZ�a®EHjkK�vYw N�KBa_I EJ`�\*K��?EJ`Lq �nEHb�I�EJN��UZ�gBjkKB\�GJg?S�X[GJEHb_�k�
msKBSTIU`LEVSMXBG�Z�K���gYZ�b�h2i�`LEJjkK�Zla®EHb_��gBd5Z2\*EJ`?pLcLZRqrIsh�t�W Wkyk� QæILgrZRb~jkKMZ�a®EJgY` XB�L�!KBX[ZRKB\ EJ`ub�ILK

�Z�g?SíK�KB\*EJ`Uqkang[d 6�
 5 � � Wkykh g �5nQ§tMzrz]0*�

& |�'0�o� 52ILg?SlILEVX?h	2 ��52grGHKkh2X[`�\ mf�"6�KM�,��gkg?\6�u^=N��LGJK�N�Kí`?b�EH`Lq�bRILK 6�EHKMZlXBZlSlILEVSMXBG 
2�B(52
gr`+bRILK0zYw N�KBa_I�X�(�`!X[GH�La_KBa�XB`!\�K��?�!KMZ�EHN�KM`?blaí�2^=` 	 �"� ? � �9&.&(� ��( 
'���+�")D) +�)C��(�* �G&7� %
!$��& � &�!�+ * 
'� ����+����9&)(�0rh?�!X[qYKBa#0r¯ky�� 0 W 0?�6^ Z	Z	Z 52gYN��LcLbRKMZnQ?SíEJK�`!SíK 
±ZRKBa�a�h ,�SíbRgrp!KMZ:t�W]W 0?�

&»y�'Y(~�!w�EH`LqrGHK0XB`!\�^l�$6~�6Qkc�\*p!grZ�gYcLqrI&�7Z ,S�EJKM`?bnN,X[�U�LEJ`Lqæa.g[d2�?�?ZlX[N}EV\P`LK�b���grZRWLa�� � % % %4 ����(������*! & ��(�� ��( 
'�����") ) +�) ��(�* �G&7��!$��& � &�!�+ *
	 �=��!�+����h 0 1�t�{ 3�XHtM{Y{ W���tM{LtBykh2t�W]W�eL�
& ¯�'-5��s�!X[GHgrcLb�a®gæa�XB`!\ Q!�6�ngka_KMN,XB`s�:�LZlXrS�blX[Gaxd8grZóa®KBSígY`!\LXBZ���WkK���ZRKMb�ZREJKMjYXBG=�f^=`��"!.� � � �

	 � � ? � �9&.&(� ��( 
'� &)( ��&B? ) +�� � � ��"!1� � � ��+ 	 �=��!�+����hL�!X[qYKBa�z!e*y��?z 0Yz*h�t�Wr¯]W*�
&1W�'-5��*��grb�a®N,XB`0XB`!\42 � g!EH`!\*KM`?p!XBcLN+� ,�`~b�IUKnN�KMb�ZREVS
�UZ�gr�!KMZRb�EHKBaÆgBd&\*EVaRSíZ�KMbRK�a®�!XYSíKíOJ<!GJGHEJ`Lq

SícLZRjkKBaí� � % % % 4 ����(������*! & ��(�� ��( � �-��0,+ 
'� � ��++���9&)(�0rh 0 1O0�3�X y W�e��Ly!Wkykh 2+XM�+t�W]Wr|?�
& t�{�'ow~� 6�EJGHp!KMZ�b�� ei�p�K�Zf\*EHKoa®b�K�b�EJqYK4(�pUpLEJG\*cL`Lq�KMEJ`UKMZ7g!EJ`LEHK0XBc*d�KMEJ` �
GªeXrSlILKM`!a_bYec�STW)� ���"!.�$+ %

�-�"! &7�����$+ � (�( �") + (*hsvr¯ Xie 0 W�� ek|Y{*h2tM¯]W*tr�
& tYtK'G6~� T0� �kX[qæXr\*Ea®Is�Bg!EH`LKBXBZ�SíGJc!a_b�KMZREJ`Lq0gBd2grp ��KÅSíbla �nEHb�I,NPcUGJb�EH�LGJK�XBb�bRZ�EJpUcLb�KBa�� � � � 	 � � %

�
	 ����++�����.*rhUt�W,1 z 3 X»vrvYz��]v�ekz?h �rcL`LK�t�W]Wr{*�
& t�z�'Y2 �?¬:Xr\L\*gYcLZlX?h 5�� O DÕ� ,�c&h*XB`!\�Q!�?��XB`LWYX*�>
�XBZ�b�EHb�EHgr`LEH`Lq:cL`!a®bRZ�c!S�b�cLZRKB\�SígYN��LcLb�X[b�EHgr`!XBG

qrZ�X[�LI�a©d8grZ.`Ugr`?cL`LE d8gYZ�N XB`!\�Xr\UX[�LbREJjkK�KM`*j?EJZRgr`LN}KM`*b�aí� � %�% % 
>���+�")D) +0) ��(�* �G&7��!$��& � &�!�+ *4$++��� ( �")�� 0 ��� 	 � ��!�+���,��(�* � ?�? ) &.���"! & ��(���h!v 1=v 3 X»|Yv��?|]W*hs�!XBGJG2t�W]W 0?�
& t�v�'-5���¬:X[W?GVX[N«X[`LEa�XB`!\ �o� 

KMZ�a®EVXB`LgL� �.ZlXB`!STI?O_XB`!\]O p�gYcL`!\ÕX[`�\ p!XrSlW?b�ZlXYSTW a®KBXBZlSlI gY`

N�KBa_I*OªSígr`L`UKBSíb�KÅ\�XBZ�Z�XÅ�Ua�gBd2�LZ�g?S�KBa�a_grZla�� ���"!.�$+��-�"! &.���") 	 � ��!�+��� 4 �$+ ��� �[h!zkyHX1e*ykt�Heæ¯ W*h
t�W]W�eU�

& tQe 'Y2 �2¬fcL`!\*Kæh.�:� ��EJKÅ\*KMZ�N}KME½KMZMhÈ¬0�2�xK�EJ`LI!XBZl\*b�h.XB`!\ 
È�2�xgæa�a_N,X[`LEHb�Is� ,��LbREJN,XBG�\*KMb�K�Z®O
N�EH`LEVa_b�EVS:a_grZ�bREJ`Lq§X[`!\+Z�gYcLb�EH`Lq�gY` qYZ�E\La:X[`!\ bRgrZRE;�nEJbRI \*EX[qYgr`!XBGVaí�}mÆKÅSTIL`UEVSMXBG��nKM�!grZRb
mni72�Oª^ Wr|rz]W*h)mÆKÅSTIL`UEVa�SlILK�i�`LEHjkKMZla_EJbBeXBb#2�ecL`!SlILKM`shU^ª`�a®b�EHb�cLb.dTecLZ�^ª`?d8grZ�N«X[b�EHW6h �rcLGH�+t�W]Wr|?�

& t�0�'Y2 �B¬fcL`!\*Kæhk������EJKB\*K�Z�N�KMEHKíZ�hMXB`!\	
È�r�ngkaRa®N,XB`LEJbRIs�k�!Xra_b�KMZ¨a®gYZ�b�EH`Lq:XB`!\~Z�gYcLb�EH`Lq�gY`~qYZ�EV\Ua
�nEJbRI�\?EVX[qYgr`!XBGVa��s^=` 

�HZ�`!�lXBGJp!KMZ�b�h Zx�YDÕ��2+XM�?ZMhkXB`!\�¬ �YDÕ�rD XBqr`LK�ZMh*KÅ\*EJbRgrZla�h 
'� ����+ + *�%
&)(�0 � � ��!.�$+ ��� !.��	 �"� ? � �9&.&(� ��( 4 �$+ ��� +�! &.���") � �@? ++��! � � � � ��� ? &�!�+�� 	 ��&4+ ( ��+lh�`?cLN�p!KMZ
yry 0 EH` g!KBSíbRcLZ�K ��grbRKBa.EJ` 52gYN��LcLbRKMZ�Q]SíEJKM`�SíKkhk�!X[qYKBanzrz]0��]zrvr|?�
Qk�LZREJ`LqYKMZ®O=T2KMZ�GX[qUh6t�W]W�eU�

& t�|�'o�:� 2�EHGJGJK�ZÈX[`!\�Ro�Y�.�]Qæb�grcUbM� 2�KÅa®I�SígYN��LcLbRKMZÈX[GHqrgrZREJbRILN,a�d8grZ±SígrN��UcLblXBb�EJgY`!X[G?qrK�grN�KMbRZ��k�
� % % % 4 �+��(������*! & ��(�� ��( � ��� ? &�!�+�����hLvY¯,1 v 3�X vrz?t��?v!ek{Lh 2+X[Z�STI§t�Wr¯]W*�

& tBy�'0�o��2�EJb�STIUEVa®gY` X[`!\+�:�6w�cLZ�pLEH`s� ,��LbREJN,XBG6`?cLN�p�K�Z�EJ`Uqka.g[d�XB`�� ��� X[ZRZlXM�k� 	 � � � � �
� )�0 � �G&7��� � �7+�!.� � h6y�1 e 3�X 0]ykt� 0Y¯rz*h),�SíbRgrp!KMZ:t�WY¯r|?�

zr¯



& t�¯�'o�:� ��EHKB\*KMZRN�KME½KMZM� 4 ��� ���.* � ��++�") &7��! &.�4��( * 	 &.� ? )@+ � ��*,+�) � � � 
'�����")D)@+�) � ��� ? &�!1�"! & ��(*�

�I!w bRILKBa_EVaíh!i�`LEJjkKMZ�a®EHbBeX[b�moecLpLEJ`UqrKM`sh �rcLGH�+t�W]Wr|*�

& t�W�'Y(~�$
4\KMZ�K9?kh*Q!�?¬:X[N,XBblX?h*XB`!\6Zn�?¬:X ��X[qYc!STIUE=��

KBX[`Ug0a�S�X[`L`LEH`Lq~gBd¨X[ZRpLEJbRZlX[ZR��a®E@?MKnEJN,XBqrKBa��
^=` � ( ! � � ��( � � ��( 
'�"!#! � ��++��� 0�( � h?�!X[qYKBa:0r| 0�� 0Y|r¯*h¨t�W WYz*�

& zY{�'G6~�6Q?XBqkXB`s� 	 ? ����+ % � &D)D) &)(�0 � &(�*E�++���2i�`LEJjkK�Zla®EHb�K��?bM�LQk�UZ�EJ`UqrKMZ_OOT2KMZRGVX[qUh6t�W W�eU�
& z?tK' 

�sQ?XB`!\*KMZ�a�XB`!\�mf� 6fX[`�a�SlIs��Z «SíEJK�`*b�N,XraRa®EJjkK�GJ���!X[Z�X[GJGHKMG .kcLEVSlWLa_grZRbM�2^=` � !.� � ( !�+�� ( ��%

! & ��( �") 	 �"� ? � �9&.&(� ��( 	 �") E9&)(�0 � �*� +J0�&�) ����) � 	 !1��&(�*!1&(� + * 
>� � � ) +��� &)( 
'�����") ) +�)»hL`?cLN�p!KMZ
tMz]0rv�EH` g!KBSíb�cUZ�K ��grbRKBafEJ`:52grN}�LcLb�K�Z~Q?SíEHKM`!SíKkh)�!X[qYKBaPt�v��?z!eL�2Qk�LZ�EH`LqrK�Z®O=T©K�Z�GVXBqLh �rcL`LK
t�W]W]yæ�

& zYz�'��L� 

��QæEJ`LqYIs� 
>���+�")D) +0) # &4+���������� &.���") � %�� ��* � �5+�!.� ��* ����(�* !.�$+ &.� � � ? ) &.���"! & ��(�� � ���
��&�) ! &B? � ����+���� �������/
�I!wÕb�ILKBa_EVa�h�Qkb�X[`*d8gYZl\�i�`LEJjkKMZ�a®EHb®�æhLt�W]Wrv*�

& zYv�'4Ro�6���ÆQkbRgrcLb��:mÆgY�!grGJgYqrESMX[G2N,XBblSlILEJ`LqU�n^=` 
'� ����+ + *�&)(�0 � � �,! �$+ ��� !.� � � � 	 � � ? � �9&.& �
��( 4 �$+ ��� � � � � ��� ? &�! &)(�0rhL�!XBqrKBa�z�e��?v*tYh�t�WY¯rv?�

z W



A

B

C D

k

2 k-1

2

�
EHqrcLZRKntMz X��nKMGVXBb�EJjkKÈ�!gka_EJb�EHgr`!a6gBd � 18EJ`�� grZ���3)XB`!\ � 18EJ`-F gYZ�� 3)�*EHKMGV\nb�IUK.S�Xra®K�\*Ea®bREJ`!SíbREJgY`s�
� ���	��
�����

� � �	�6��� � �H�4� ���
	[��� � ��)� �Q� � �H�	� � � � ���	����� ��*���
�7�	�
� �� �


'� � � � � �'4 �$+ ��� +�� � � ����(�� �"! !$��( ��� ��+ � DuK�N«XÅ�fd8g?Síc�a©XBb�bRKM`*bREJgY`PgY`PbRILK�a®N,XBGJGHKBa®bÈb�ZREVX[`UqrGJK
SígY`*b�X[EJ`UEJ`Lq�p!gYb�I �nX[`�\����o^=`+�
EHqL�ÈtMz��.KoI!XMjkK0\*Z�X��n` bRILK�1 a®N,XBGJGJKÅa®b�32bRZ�EX[`LqYGJK�SígY`*b�X[EJ`UEJ`Lq
p!grbRI���XB`!\ �!�F^=b0Ea KBXYa®��b�gujkKMZRE d8�ugrcLZ}SíGVXBEJN d8gYZ��fa�z EH` �ÈEJqL�nt�z*�FDuK��!KMZ_d8grZRN XB`
EJ`�\*c!SíbREJgr`+gY` �6� ��grb�K�b�I�X[b:ILKMZRK��.K�XraRa®cLN}K0b�I!XBb~p!grbRI �!grEH`*b�afgr` bRILK0b��.g XrSícUb�K�X[`UqrGJKÅa
X[ZRKf�!XBZ�bng[d¨b�IUKfb�ZREVX[`UqrGJKæh*b�I?c!a�X[GJG)b�ZREVX[`UqrGJKÅa©I!XMjkK�a®E ?�K ³ï ��e 1 E�tr�	(�SMSígrZ�\*EJ`Uq~b�g��ÈEJqL�!t�z*h��.K
\*Ea®b�EH`LqrcUEVa®I}p�K�b���KMKM`�a_E ��SMXYa®KBaQX��5 ���h��5 F h��5 ��}h��  F h��  ��}hLX[`�\ F5 ���h �nILKMZ�K
�  �� N�KBX[`�a©b�I�X[b �±GHEJKBa�a®gYN�K��nILKMZRKfEJ`�� XB`!\ ��GJEJKÅana®grN}K��nILKMZRK�EH`����

D Koa_blX[ZRb��nEJbRI XPa_EJN��LGHKfS�Xra®Kæh�`!XBN�KMGH���  F �©DuKoSMX[` KBXra_EJGJ�}grp!a_KMZ�jkK:b�I�X[b�b�ILK �.gYZla_b
SMXYa®KfEH`�bRILEVa�a®KMbRb�EH`Lq~Ea �nILKM` ��XB`!\���XBZ�KfGHg?SMX[bRKB\,X[bnb�IUKfb��.g~gY�L�!gka_EJb�K XrSícUb�K:XB`LqrGHKBa.Kk� qU�kg[d
b�ZREVXB`LqrGHK F h*bRI*c!a.ZRKB\*c!S�EJ`Lq0bRgPbRILK:qrKM`LK�ZlX[GÈS�Xra®K �nEHb�I �� Ftr�

��K��?b ��K~a_ILg��ðb�IUK�jYXBGJEV\?`LKBa�a.gBd2grcUZfSíGX[EHN d8gYZnb�ILKoSMXYa®K��   ���2D K:ZRK�<!`LK:b�IUK~S�Xra®KoXYa
a®IUg��n`}EJ`}�
EJqU��t�v*��i�`*d8gYZ�b�cU`!X[bRKMGJ�khY`Lg�� �.K�SMX[`L`Ugrb�X[b�gr`!S�K�K��USíGHc!\*K�a®gYN�Kng[dÈbRILKfg?SMS�cLZ�ZREJ`Lq
tM|+a_cLp)SMXra_KBaí�um.I?c!aíh�EH` �LZREJ`!SíEH�LGJKæh ��K�I!XY\ bRg+�LZ�KÅa®KM`?boX�blX[pUGJK��nEHb�I�XBGJGft�|+a®cLp)SMXYa®KBa��u^ª`
�nI!XBb�d8grGHGJg���aíhLILg���KMjkKMZMh �.KoZ�KBa_b�Z�ESíb�X[bRb�KM`?b�EHgr`,b�g}b�ILKoa®cUp6S�Xra®K!�Y� �  "�^� _ h!p!KBSMX[c�a®K�d8gYZfXBGJG
grbRILKMZ�SMXra_KBa.a_EJN��LGHK�STIUKBSTW?EJ`Uq:a®ILg���a.bRI!X[b _ ³ 1 � � ��3	a c ¯ 1����! �!�� �z�32b�ZREJj?EVX[GHGJ�:ILgYGV\La���(fa�bRg
� � �  #�^� _ h���K�I!XMjkK _ ³ 1 � � � 3 a z �Rz 1  �z?h � �, � � LðtKe � ³ï � e 1�� ï X[`�\Pb�I?c!a:c ¯,1 ���! �!�� �z 3 69 0Y|���e 1 � ï  FtM|Lh;�nILESTI \*gkKBa_` � b�a_c,«SíKPbRg+�LZ�gBjkK _ ³ 1 � � ��34a c ¯,1 ���! �!�� z 3�� 6�KM`!SíK �.K
d8cLZRb�ILKMZ2ZRK�<!`LK$� � �  ��^� _ Xra�a®ILg��n`�EH`��
EJqU�LtKeU� ��g���X[qæX[EH`�p*� a®EHN��LGJK�SMX[GSícLGX[b�EHgr`0EHb.S�X[`�p�K
a®IUg��n`+bRI!X[b:K��USíKM�Ub.d8grZfbRILK0a_cLp)SMXra_K�� � ���  %�6� _H_ h
XBGJGÈgrbRILKMZ:SMXYa®KBand8cLG=<!GHGsgrcLZóSíGVXBEJN+��w�cLK
b�g�b�IUK~a_KMG dVOªa®EHN�EJGX[ZREJb=�og[d 6xOªSícLZRjkKBa ��KoSMX[`,Z�K <!`LKoa®cLp)SMXYa®K&� � ���� ��6� _H_ EJ` SígrN}�LGJKMbRKMGJ�ob�ILK
a�XBN�K ��XM�+Xra2�.K�\*E\�d8grZ�d8gYZ'� � �G "�^� _ �o^=b�KMZ�X[b�EH`Lq�bRILEVa��UZ�g?SíKBaRa �� �zPb�EHN�KBaíh���K0KM`!\�cL�
�nEJbRI�b�IUK�gY`LGJ� �l\*E ,S�cLGJb �rSMXYa®K(� � �$1 � ³  ��6� _ 1 � ³ �;6�KMZRK ��KfS�GJKBXBZ�GJ�0I�XÅjkK _ ³ 1 �`� ��3	a¶zb�lze1; §z
X[`�\ ���  � � L ³ï ��eV1  �v*�2m.IUK�ZRKMGVXBb�EHgr`

z��Bz 1  z�a )+*-,.�/10�24365'3 .87�9;: 0</10�243�0�=
>@?BADCFEHGJILKMCJN�O 5�P ADQ�E�?BRHCFKTS+>VUHW!K-EHC$XZY@[\>^]#_

5-=



2 k-1

2

d

k

B

C

A

D

a

b
c d

a

b
c

� >^W-EHCDG , 5���� G�� UHG1] G1U�A�KTI�X1[M? G�� 3
	 _

k

A.a

D.d

a

b
c d

a

b
c d

2

� >VWMEHCFG , 0���� G���UHG1]�G1U+A�K\I X1[-? G����� 3
	  _ _

5 ,



2 k-1

2

d

k

B

Aa

b
c d

D

C

a b
c

� >VW-E CFG ,�� � � G�� UHG ]�G1U+A�K\I X [-? G � 3�� _
� G��+A�� G X KMU ? >	��G1CJADQHG!X1[M? G � 3
�&P �4QH> X Q��BG ILE CFAFQ G1CJCFG � UHG [M?'? QHK��4U#>VU � >VWH_ ,�� _� A

? E���X G ? AFK!? AFE�����AFQHG ? E�� X1[M? GT? ���� 3�� �� P ���� 3�� �� P ���� 3�� �� P [\U�� �  _ 3��  � P � G X1[\E ? G[\Y^Y KMAFQHG1C X1[-? GT?B[TCFG'XZYVGT[TCFY��!? E�� ? EH]�G������!AFQ GT? GJKMUHGT?Z_���GJQ�[ S�G$AFQ G ILK-Y^YVK��4>VUHW�A [��HYVG P �4QH> X Q�BG���>^CFGTXZAFY�� K �HA [T>VU�ILCFK-] X K-U ? >!��G CF>VU W � >VW _ ,�� _" E�� X1[M? G _ ³ *$#&%(' 7 a )*# 3 '+)�O : )+*,) # 3 '+) 3 .87 O���� 3�� �� � / . 2.-�/ 0 / ³/ /10 21-�/ 2 . ) /10�2.-�/�3 ,�3�  � 3�� �� 3 / . 2.-�/ ) / ³/ /10 21-�/ 2 5 . /10�2.-�/�3 ,�3��4� 3�� �� � / . 2.-�/ 0 / ³/ /10 21-�/ 2 . ) /10 2.-�/ 3 ,�3�� _ 3�� �� 0'/ . 2.-�/ 0'/ ³/ /10 2.-�/65
. 0'/ . 2.-7/

 U I [MX A P [M? AFK&? E�� X1[M? G �  _ 38� �� P AFQ G1CFG$>@?�K-U G9# ? E X Q!AFQ [TA�)*# 3 '+)1> ?�K-UHY:� 0B/ ³/ / 0 2.-�/;5 ,
_6 U

AFQ >@?BX [-? G P Q K<� G1S�G1C P >^A�QHK-Y	�H? ADQ [\A _ ³ *$#&%$' 7 a 04/ . 2.-7/ 3 , P �4QH>@X Q > ?6��EHGJADK<AFQ G'X K-U�? AFCDE X AD>VK-URHCD>VU X >^RHYVG!K\I>=@? XZEHCFS�GT? P ? G1G " EA� ? GTXZAF>VKMU 0 _ , _�BBQHG�A [��HYVG�CFG S�GT[\Y ? AFQ�[\A ILK-C!NDC . >VU�GT[MX Q
? EA� X [-? G P GE�HX G RHABILK-C �  � 3F� �� P K-E C<XZY@[\>^] >@?4ILEHY � Y^YVG�� _9 U�R [TCFAD>@X EHY [\C P ? E�� X1[M? G �� _ 3F� ��[\Y ? K�WM>VS�GT?4[G�BK-C ? A(X1[-? G!? >^AFE [TAF>VKMU�RHCDKTS�>	��>VUHW!AFQ G<YVK�� G1CH� K-EHU�� _9IJ?4AFK �  � 3
� 4� P �BGKJFE ? A]�G1U+AF>^K-U!>VU�R�[-?F?4AFQ�[\A$[ ILEHCDAFQHG1C CFG���UHG1]�G1U+A�[TU [\Y^K-W-KME ? ADK!X1[-? G��  � 3 	  _ � G ILKMCFG!* Y^GT[L�+>VUHW
AFK ,E3 ? E�� X1[M? GT? 7 ? QHK��$? ADQHG4SM[\Y^>!��>^AM�(K\I KMEHC�X Y [\>^]#_;��G4K-]�>^A ADQHG4]�GT?D?M�N�HEHA�? AFC [\>VWMQ�A ILK-CO�4[\CP���G1A [\>^Y@? _Q� KMAFG P QHK��BG S�G1C P ADQ [\AQ���R� [S��KTI4XZK-U+AFC [M? AJADK �  � 3 	  _ �BG��+K UHKMAJG1S�G1U�UHG G�� ADKT >^AFG1C [\ADG�U<QHG1CDG�_

BBQHG!X1[M? GWV 3 	 >@?(? >V] >VY@[TCBADK � 3
� _�I(X1X K-CP��>VU W ADK � >VW _ ,�3 >VA(? E���X G ? ADK�? AFE���� AFQHG? EA� X [-? G ?XV �Y 3 	  � P V 4Y 3
	 4Y P V 4Y 3 	  _ P V  _ 3 	  � P [\U��ZV  _ 3 	  _ P � GTX1[TE ? G&[\YVY AFQHGK-ADQHG1C$X1[M? GT?$[\CDG�? E�� ? EH]�G��[��� ADQHGT? G KMUHGT?Z_\��G'Q [1S�GJAFQHGJILKMYVYVK��4>^UHW A [��HYVG�_" EA� X [-? G _ ³ *$#&%$' 7 a ) # 3 '+)�O : )+*,)*# 3 '+) 3 .87 OV �Y 3
	  � 0'/ . 2.-�/ � / ³/ /10 2.-�/ 2 . =J/10�21-�/B3 ,E3V 4Y 3
	 �Y � / . 2.-�/ 0 / ³/ /10 2.-�/ 2 . ) /10�21-�/B3 ,E3V �Y 3
	  _ 3 / . 2.-�/ 3 . ) / ³/ /10 2.-�/ 2 5 . /10�21-�/B3 ,E3V  _ 3
	 �� 0'/ . 2.-�/ 3 , 0'/ ³/ /10 2.-�/ 2 ,�3 /10 21-�/ 3 )V  _ 3
	  _ � / . 2.-�/ 0 / ³/ /10 2.-�/ 2 . ) /10 21-�/ 3 ,E3

5 .



2 k

C

B
a

b
c d

D

ab
c

d

A

� >VWMEHCFG ,�3 � � G�� U G1]�G1U+A�K\I X1[-? G V 3
	 _

2 k-1

2 k

B

C

d

a

b
c d

a b

c

d a

b

c d

C D

a

a

b

d

c

� >VWMEHCFG , 0 � � G�� U G1]�G1U+A�K\I X1[-? G �%3
	 _
BBQHG SM[\Y^>!��>^A ��K\I K-E C'X Y@[T>V] ILK-C X1[-? GWV 4Y 3 	  _ UHK�� ILKMYVY^K<�$?4>VU�XZK-]�RHY^G1AFG [\U [TYVK-W �#AFK�X [-? G���� 3�� 4��� G ILKMCFG�_ IJ?BADK�X1[M? GGV  _ 3
	 �� P ADQHG�X Y@[T>V]	>@?4AFCFE G > I�N O 5+P AFQ+E ?4RHCFKTS+>!��>^UHW AFQHGSM[\Y^>!��>^AM�!K\I K-E CJX Y [\>^] ILKMCJX1[M? G�V 3
	 _ A<CFG ]�[\>^U ?JAFK#RHCDK\S�G!K-E C!X Y@[T>V] ILK-C ADQHG�X1[M? GT? � 3 V [\U�� � 3 	 _ BBQ G�?F[T]�G�RHCDK�K\I
[\R RHYV>^GT? ILK-CG� K-AFQ _ � KMU ? >	��G1C � >VW _ , 0 P WM>VS+>VUHW�[�CFG�� U G��6S�>^G�� KTI �;3 	 _ � [\Y@XZEHY@[TAF>VU W�[
A [��HYVG�ILK-C [\Y^Y ,E3 ? E�� X1[-? GT?�[-?��BG8�+>!� � G ILKMCFG >VU�K-ADQHG1C�? E�� X1[-? GT? P >VA!XZK-]�GT?<KMEHA!AFQ [TA�AFQHGT �+> � X EHYVA(X1[M? GT?OU�[\CDG � �� 3 	  ��[\U�� � 4� 3 	 ���[TU�� ADQHG XZK-CFCDGT? R KMU���>VU W�? ��] ]�G1AFCD>@X4K-UHG ?* > _ G�_ P��  _ 3 	  _ [TU�� �  _ 3 	 4Y 7 P �4QH> X Q!Q [1S�GJAFK�� G ILE CFAFQ G1C4CFG���UHG���* [-? �BG [\YVCDGT[L���[��>	� >VU
� >^WH_ , 0 7 _ I W�[T>VU�X KMU ? >	��G1CD>VUHW'AFQ G'? E�� X1[M? GT?BKTI � �� 3 	  � [TU�� � 4� 3 	 �� P >^ABAFE CFU ?�K-EHA AFQ [TA_ ³ *$#O%$' 7 a : )�*,) # 3 '+) 3 .87 >@? ILEHY ��YVYVGS��* [-?D? EH] >VUHW'N�O 5 7 G�� X G1RHA�ILKMC ADQHG(X1[-? G �  � � 3 	  � � _�#[��+>VU W�E ? G!K\I AFQHG!? G1Y I!? ? >^]�>VY [\CD>VA � KTI4ADQHGG=@? X EHCFS�G P >^A ILK-Y^YVK��$?JAFQ [TA<[1ILAFG1C N 3 , >VADG1C [TAF>^K-U ?K\I CFG�� U G1]�G1U+A��BG'G1U�� E RZ�4>VADQ�AFQHG'K-U Y�� T ��> � X EHY^A1U<X [-? G � �� 21- ³ 3
	  � 2.- ³ _ = G1CDG9�BG'Q [1S�G_ ³ *$#O%$' 7 a . / . 2 3 , [\U���)*# 3 '+)�O ³

/ /10 2 P
�+>VG1Y	��>VU W<AFQ G SM[TYV>!�+>VA � KTI�KMEHC(X Y@[T>V]#_

���	�
����������������������������! #"%$'&!��(�)* +(�,
��-H��G&X K-U�? >!�+G1C ADQHG<ADCF> [\UHWMYVGT? KTI ? >/.1G . /10 - ³ P32 O , [-X.?X KMC1��>^UHW#AFK AFQHG X KMU ? ADCFE X AD>VKMU�?FX QHG1]�G KTIN=H? X E CFS�GT?Z_8� K-ADG�AFQ�[\A >VU K-C1�+G1C AFK W-G1A!X KM]�]�KMU

5-5



. 0

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

� � �

�
	���

�� �
�

� � �

�
�
�
�

�
�
�
�

�
�
�
�
�
�
�
�

�

� �� �� �� �� �� �� �� �

� � � �� � � �� � � �� � � ��

�

� � �
�HK-C 2 9 , �BG'Q [1S�G

�������� �  ! " #
� >VWMEHCFG , ) � I ADCF> [\UHWMYVG'K\I ? >/.1G . /10 - ³ 5 5�P >VU�X YVE��+>VUHW�AFQHG�[L�A��>VAD>VK-U�[\Y R KM>VU+A ?

� % � [TU�� � _
R K->^U�A ? ILK-CJADQHG!X KMUHUHGTX AD>VKMU�K\I ADQHG AFCD>@[\U W-YVG ? P �BG [M?F? EH]�G<ADQ [\A'ADQHG<R K->^U�A ?

�
P � P [\U�� � * ? G1G� >^WH_ , ) 7 [TY@? K>� G1Y^K-UHW'ADK ADQHG$AFCF> [\UHWMYVG�_ B K'WMG1A [ . 2%$ . 2 ]�GT? Q P �BG(? >V] RHY��JCDGT? ADCF> X A�AFQ G4AFCF> [\U�?W-Y^G ILKMC 2 9 N 5 , ADKWV'& � >^U � >VWH_ , )�_$*)(BGTX1[TE ? G$K\I ? ��] ]�G ADC&� P �BG(X1[TU�E ? G(AFQHG(X K-U UHGTX AD>VK-U[\A � _ 7 B K#RHCDKTS�G�K-EHC CDGT? E YVA�� G�G1]�R YVK��#[TU >^U���E XZAF>VKMU6K-U�ADQHG�? >/.1G�KTIJADQHG�AFCD>@[TUHW-Y^GT? _ IJ?

� >^WH_ , )�? QHK��$? P �BG G��+AFG U�� ADQHG ?DX K-R GG����AFQ CFG1G&[L����>^AF>^K-U [TY�R K->VU+A ? �
�
P � [\U�� ILK-CJADGTX Q UH>@X1[TYCFG [-? KMU ?\� G$[-?D? EH]�G [ ILEHCFADQHG1C [\CDAF> � X >@[TYHX KMUHUHGTXZAF>VKMU AFK'AFQ G R K->^U�A � ILCFKM] [JR K->VU+A ��>@[TW-KMU [\Y^Y��EHU��+G1C � _4*$BBQH> ? ]�G [\U ? � CFG RHY@[MX GT? ADQHG'R K->VU+A$YVG ILA K\I � _ 7��G ? A [\CDAW�4>^AFQ AFQHGR� [M? G�KTIJADQHG�>VU��+E X AF>^K-U6ILK-C 2 9 , * ? G1G � >VW _ , ) 7 P �4QHG1CFG��BG�Q [1S�G)*# 3 ' ) a 5 _6 U�AFQ >@?4X1[M? G _ *(#&%$' 7 a : 0 )*# 3 '+) 3 . a 2 , = >@?4[TY�� [S� ? ILEHY � YVY^G�� _� K��D�BG�X KM]�GJADK�AFQHG'>^U���E X AD>VKMU#? ADG1R P [M?F? E ]�>VUHW!AFQ�[\A 2 O . _ ��G ��>@? AF>VU W-EH> ? QZ� G1A � G1G1U

? EA� X [-? G ?+* 3-,!P �4QH>@X Q�]�GT[TU ?BAFQ [TA9#�YV>^GT?B? K-]�G��4Q G1CFG'>VU.* [\U��['!YV>^GT?4? KM]�G��4QHG1CDG'>VU , _� YVG [\CFY:� P X1[-? GT? � 3 � P V 3 V P��;3 �&P [TU�� 	 3 	 ILK-Y^YVK�� GT[M? >VY:��ILCFKM] AFQHG�>VU���E X AD>VK-UQ���R K-ADQHGT? >@? _ U�AFQHG X1[-? G ��3 	 P �BGN�+>@? AD>VUHWMEH>@? Q[� G1A �BG1G U A �BK'ILEHCFADQHG1C ? EA� X [-? G ? _�� >VC ? A4[M?F? EH]�G$AFQ [TA
UHKMAH� KMAFQ # [TU��W' * �4QHG CFG9�'_ Y _ K _ W _�#�? Q [TYVY � G�>VU � [TU���' >^U 	 7 [\CFG'Y^K+X1[\ADG���G��H[MX AFY:��[TA4AFQHGX KMCFCFG ? R K-U��+>VUHW ��>@[TW-KMU [\Y Y^>VUHGT?Z_�BBQH> ?B]�GT[TU ? ADQ [\A4G1>^AFQHG CBAFQ G'[\UHWMYVGN� G1A �BG1G U�AFQHG(YV>VU GT? ILCDK-]# ADK � [TU�� ILCFKM] � AFK9' * X ID_ � >^WH_ , ) 7 KMCBADQHG'[\U W-YVGN� G1A �BG G1U ADQHGJY^>VUHGT?�ILCFKM] # ADK � [\U�� ILCDK-]� ADKG'�>@?'[\A']�K�? A0/ =21 _ BBQ�E ?9� G ]�[���E ? G ADQHG G ? AF>^]�[\AD>VKMU _ *$#O%$' 7 a : _ / *$#O% � 7 5 _ / * � %$' 7[\U���[\R RHY��+>VUHW ADQHG'>VU��+E X AF>^K-U�Q���R K-ADQHGT? >@? ILK-C _ *$#O% � 7 [\U�� _ * � %$' 7 P � GJKL�HA [\>^U_ *$#&%(' 7 a : 0 )*# 3 � ) 3 . 5 0 ) � 3 '+) 3 .<9 : 0 )*# 3 '+) 360 
BBQ+E ? KMEHC$X Y [\>V]	>@?BS�G CF> ��G���* [TU [\Y^K-WMK-E ? Y�� ILKMC � 7 _ I � KMAFQ�#�[TU���'�[\CDGJY��+>VU W<K-U�ADQHGJA �BK ��>@[TW-K-U�[\Y YV>^UHGT? [-?H��C [S�4U�>^U � >VW _ , / P ADQHG1UR�BG(W-G1A
AFQ G ILKMYVY^K<�4>^UHWH_�� _ Y _ KH_ W _H[M?F? E ]�GJAFQ�[\A �43 O �65 _ BBQHG1U_ *$#&%(' 7 987 * �65 5 �43 3 , 7 / 5 * �43 3 �95 7 / 9 7 . � /5 5 . � /3 3 . �65 3 . �:3 5 , 

5\0



����
��������

���� 	�	

������

���� ����

����

j ��
��
���
��
��

y i

yj
i

� >^W-EHCDG , / � BBQHG'X1[M? G9�4QHG UZ# [\U�� '![TCFGJY:��>^UHW�� K-ADQ�K-U�K-RHR K�? >VADG���>@[TW-K-U�[\Y YV>^UHGT?Z_�� KMAFG$AFQ [TA
G1S�G1CO��? GTX KMU���CFK�� X KMU�A [\>VU�?4? E X Q [ R K->^U�A _ BBQ G U+EH]G� G1CBKTI�CDK<�$?4AF>^YVY # [TU��W' P CDGT? R GTX AD>VS�G1Y:� PX KMEHU�AD>VUHW<ILCDK-] ADQHG'AFKMR#[\CDG���G1UHKMAFG�� �95 [\U�� �43 P CFGT? R G X AF>^S�G1Y���_
� U�AFQHG'K-ADQHG1C$Q [\U�� P

) # 3 '+)+O ,. * � 5 5 , 7 / 3 , 5 ,. * � 3 5 , 7 / 3 , 3 , 9 ,. � /5 5 ,. � /3 5 � 5 5 � 3 3 .��EHG$AFK�AFQHG(X KMU ? ADCFE X AD>VKMU�RHCF>^U X >^RHYVG4KTI =@? XZEHCFS�GT? [\U���? K-]�G(? ADC [T>VW-Q+A ILKMC&� [\C1� X K-U ? >!��G C [\AD>VKMU ? P�+>VG1Y	��>VUHW�AFQHG'SM[\Y^>!��>^A � KTI�KMEHCJXZY@[\>^] >^U�AFQHG�X1[M? G � 3
	 _BBQHG X [-? G � 3 V;>@?$[ �H>^A4]�K-CDGJAFCD>@X+����_� U�KMC1��G1C4ADK G ]�RHYVK��![!? >^]�>VY [\C4[TCFWMEH]�G1U+A4[M? ILKMC
�%3 	�P � G'[\CDAF> � X >@[TYVY:� CDG1W�[TC1� � [\U�� � [M? ADQHG'X KMUHUHGTX AD>VKMU KTI ��[\U��8V	* ? G G�� >VWH_ , ) 7 _  A >@?KL�+S+>VK-E�? ADQ [\A4ADQHG4Z�E X Y^>!��G [\UR��> ? A [\U X GJILCDK-] [\U���R K->^U�AH�4>^AFQH>^U ADQHG<ADCF> [\UHWMYVG'AFK � K-C � >@?4[TAYVG [-? A [-? �H>^W [M?BAFQHG5Z�E X YV>	��GT[TUR��>@? A [TU X GJADK<AFQ GJCFGT[TY R K->^U�A ? KTI�X KMUHUHGTXZAF>VKMU _�BBQ+E ?B>^U�[ ? G1U ? G�BG(K-UHY:� ]�[
��G ADQH>VU W�? T � K-C ? G�U [TU���[\CFG � U >@? Q G�� > I � G'X1[TU E RHR G1C � K-E U�� _ *(#&%$' 7 E ? >VUHW � KMC
� _�� K���� G$X1[\U [\W�[\>^UR��>@? AF>^UHW-EH> ? Q!A �BK�? E�� X1[M? GT?�>VU ADQHGJ?D[\]�GH� [�� [-?�>VU!X1[M? G ��3 	 �  I UHKMA� K-ADQZ# [\U���'![\CDGJYVK+X1[TAFG���[TAH��> [\W-KMU [\Y Y^>VUHG ? P AFQHG U�X K-] RHYVG1ADG1Y��'ADQHG'?F[T]�G'[TCFW-E ]�G1U+A [\AD>VKMU�[M?>VU � 3 	 [\RHR YV>VG ? _6 I�� KMAFQ8# [\U��G'�[\CDG'K-U8�+>@[\WMK-U [TY Y^>VUHG ? P AFQHG U�[TU [\Y^K-WMK-E ?JXZK-U ? >!��G1C [\AD>VK-U�?[-? ILKMC �#3 	 ? QHK���AFQ [TA _ *$#&%$' 7 a 7 . � /5 5 . � /3 3 . �95 3 . �43 5 , [\U�� ) # 3 '+)MO��/ � /5 5 �/ �:3 3 , P�4QH> X Q�>V] RHYV>^GT? K-E CJX Y [\>^] ILKMC �95 % �43 O . P �4Q >@X Q�[\Y:�4[��H?BQ K-Y!� ? _ A CDG1]�[T>VU ? AFK�Q [\U��+YVG(X1[-? GT?4* � &�V 7 3 * � & 	 7 _ �HK-C #�� � &�VF� G9��> ? AD>VUHWMEH>@? Q ADQHGJX [-? G#��9 � P �4QHG1CDG9�BG'E ? GJAFQ G >^U���E XZAF>VKMU�Q���R K-ADQHGT? >@? ILK-C _ *(#&% � 7 P ILCDK-] ADQHG'X1[M? G�# 9 � P �4QHG1CDG9�BG
E ? G8) � 3 � ) 9 0 0 - � _ �HK-CH'�� � & 	 �BGG�+>@? AD>VUHWMEH>@? Q#AFQHG&X1[-? GN'��9 � [TU�� � > ? CFG [-X QHG�� ���
AFQ G UHKMCF]�[TY6�4[���* > _ G�_ P UHK-A�E ? >^UHW�ADQHG�[TCFAF> � X > [\Y6��> [\WMK-U [TY$X K-UHU GTX AF>^K-U 7 P �4QHG1CFGG�BG!E ? G�AFQHG
>VU���E X AD>VK-U#Q��+R KMAFQHG ? >@?4ILK-C _ * � %$' 7 P AFQHG!X [-? GN' 9 � P �4QHG CFG��BG E�? G8) � 3 � ) 9 0 0 - � 5 , [TU��AFQ GJX1[M? GH' 9 � � G1>VU W<CFG [-X QHG�� K-U�ADQHG'[\CDAF> � X >@[TY��4[�� P �4QHG1CDG�� GJE ? GG) � 3 � ) 9 0 04- � _6 U GT[MX QK\I ADQHK�? G 3 X KM]W�H>^UHG���X1[-? GT? �BG$]�[���G$[TU�GT? AF>V] [\AF>^K-U!E ? >^UHW [TU�[\U W-YVG(K\I [\AB] K�? A / = 1 [\A � KMC

5 �



[ R KM>VU+AH� GT? >	��G � _ " >V]�R YVG(X1[\Y X EHY@[TAF>^K-U ?6��>^G1Y!�
_ *(#&%$' 7 a : _ *(#&% � 7 / 5 _ * � %$' 7 / a : 0 ) # 3 ' ) 3�0_ * � %$' 7 a : * . 0+3 , 7 / 5 * _ * � %$' 7 5 , 7 / a : 0 )

�
3 '+) 3 . * . 0H3 _ * � %$' 7F7_ *$#O% � 7 a : * _ * � %1# 7 5 , 7 / 5 * . 0�3 , 7 / a : 0 ) # 3 � ) 3 . * . 5 . 0�3 _ * � %1# 7D7_ * � % � 7 a : * . 0 7 / 5 * . 0 7 / a : 0 )

�
3 � ) 360_ *$#&% � 7 a : * _ * � %1# 7 / 5 * . 0 3 , 7 / a : 0 ) � 3 � ) 3 , 3 . / . 0_ * � % � 7 a : * . 0 7 / 5 * . 0 3 , 7 / a : 0 )

�
3 � ) 3 . / . 0 5 ,

[\U�� AFQ G<XZY@[\>^] ILKMYVY^K<�$? ILKMC 2 O , >VU�GT[-X Q X1[-? G�_
���	�
�������������������������� (�� $'� � �� +(�,
��-QBBQHGJR CFK�K\I X1[TU[� GN��K-U G<? >V]�>^Y@[TC ADK AFQHG �#[TUHQ [TAFA [TU
X1[M? G�_6 A4Q [M?@� G1G1U�R [TCFA$K\I [ ? G1]�GT? AFG1C6� K-C	�R���[I$Y�� G1C�� ,�� _
� �	��
��������������������� �!
"�#�%$ &('*)
 U��4Q [\A<ILKMYVYVK��$?�� G � [\U+A<ADK6? E�� ? A [\U+AF> [\AFG�KMEHC!X Y@[T>V] AFQ [TA!? EHC	JFGTX AD>VS+>VA �#>@?<UHG X GT?F?D[\CO� ILKMCBBQHG1KMCFG1] 0 * ]�[���>^] EH] X1[M? G 7 [\U�� BBQHG K-CFG ] 3 _G� K-ADG P QHK�� G1S�G1C P AFQ [TA ADQHG<ILK-Y^YVK��4>VU W > ? >VUUHKG�4[���[ ILKMCF]�[TY RHCDK�K\ID_

I UHK-U�? KMCFAFQ K-W-KMU [\Y ? EA� ?*+�E [\CDG KTI [TU(, $ ,�? ?-+8E [TCFGQ�4>VADQ., 9 0 * � 5 � 70/ Q [1S�>^UHWJAFQ G ILKMCF]

X1[TUW� G � Y^YVG��N��� E�? >VU W R�[\CFA ? KTI AFQ G ILKMCF]

102
/43*5 �
/43 XZK-CFCDGT? R KMU���>VU W<AFK�K-UHGUHK���G!K\I ADQHGG=@? X EHCFS�G � YVY^>VUHW [\U / $ / ? ?*+�E [TCFG�_YZ�[-X Q#K\I4ADQHGT? G R [\CDA ?J>@? ��YVYVGS� ����[�X E CFS�G

YVG [L��>^UHW ILCDK-] K-UHG!X KMCFUHG C ADK�[\UHKMAFQHG C P �4QH> X Q ]�[���YVK�K � ILKMCJG�� [\]�RHY^G ILK-C � 9 , [TU��8� 9 0[-?BILK-Y^YVK��$? � 6
1-78 99:
99; /0<<- �8 999:

999; /0<
� K-U UHGTX AD>VUHW#ADQHG1] Y^GT[L�H? P ILK-C!G�� [\]�RHY^G<ILK-C / 9 0 P ADK6? E X Q [�R [TCFAD>@[\Y ��YVYV>^UHW�KTI�[=, $ ,?*+�E [TCFGN�4>VADQ�, 9>/ 0 * � 5 � 7 [M? >^U���>@X [\AFGS� >VU � >^WH_ . = _ U�AFQH> ? �4[�� ILK-C$[\U���U [TAFEHC [\Y U+EH]G� G C ? � %P� P [ I [\] >VY�� KTI�? E X Q�X EHCDS�GT?BX1[TU[� G'W-G1UHG C [\ADG�� _" KM]�G#K\I!ADQHG1] P ILK-C G�� [\]�RHY^G P � 9 5�P � 9 , * KMC � 9 � P � 9 5 7 [TW�[T>VU QH>VA [��BKMC ? A
X1[M? G�KMU ADQHGR��> [\WMK-U [TY'* ? G G � >^WH_ . ,@? [\Y ? K�X ID_ " EA� ? GTXZAF>VKMU 0 _ , [\U�� � >VWMEHCFG 0 ADQHG1CDG 7 �4QHG1CFGAFQ G �#[\UHQ [TAFA [\U6]�G AFCF> XJ>@? 2 . AD>V]�GT?4AFQ G%Z E�X YV>	��GT[\U#] G1AFCD>@X-_N= G CFG Q [1S+>VUHW�XZK-]G�H>VUHGS� A �BK
AFCD>@[TUHW-Y^GT? K\I ��>BA G1CFG1U+A ? > . G P �BG W-G1A )*# 3 '+)DC � : *4,FE 0 7 / 5 *G,FET) 7 / / E . 9 , / . � E , . ) [TU��_ � *$#O%$' 7 CH, � E 0 9 : , / . � E ,�3 C : ) ) # 3 '+)B*LK-C )*# 3 ' )!C , 0 : *4,FE ) 7 / 5 *G,FE 5 .87 / / E . 9, / . )2/IE . =T0 )�[\U�� _ � *$#O%$' 7 CJ, , 0 E ,E3 9 : , / . )2/IE . �L3 C : ) ) # 3 '+) 7 _(BEHA�? KM]�G K-ADQHG1C ?���K�UHK-A�QH>VA�[[�BKMC ? A X1[M? G!K-U6ADQHG[�+>@[\WMK-U [TY �  I �BG [\R RHCFK��+>V]�[TAFG �KE��
AFK 2 . 3 , P �4Q >@X Q�Y^GT[L�H?'AFK�[TU�[\UHWMYVG�KTIML 9 0 � 1 E .�9 .-.  � 11P AFQHG U / 0 �NCO, : , E . [TU��

5 3



���
� / 0 �� ��������������������������������������������

/ 0 � 3 ,

� >^W-EHCDG . =�� I R [\CDAF>@[TY � YVY^>VUHW KTI�[TU=, $ ,�? ?-+8E [TCFG��4>VAFQ�, 9>/ 0 * � 5 � 7 [TU�� / 9 0 _

# �

'�

� ������������������
5 , E 0

� ,FE 0

L # �

'�

� ������������ � , ET)

���
� 5 , ET)

L

� >^W-EHCDG . , � B �BK��4[��H? * � 9 5 %1� 9 , [\U�� � 9 � %1� 9 5 7 K\I(X KM]W� >VUH>^UHW�A �BK�AFCD>@[TUHW-Y^GT?JK\I��>BA G CFG1U+A'? >/.1G�_ � ��? G1CDS�G AFQ [TA<AFQ G Y^>VUHG ILCFKM] # ADK['�> ? [ 0 � 1 ? ��> [\WMK-U [TY4[\U��NL 9 , )  0�521 >VUAFQ G<YVGZILA RH> X AFE CFG�[\U��=L 9 5-= �/ 3 1 >VU AFQHG�CF>VWMQ�A$RH> X AFEHCDG�_Q U#[L�A��>VAD>VK-U P UHKMAFG ADQ [\A$>VU AFQHG Y^G ILARH> X AFEHCDG�'�>@?'>VU6ADQHG�]�>	����YVG KTI$K-UHG ? >!��G!K\I(AFQHG UHK-U�? K-CDAFQHKMW-KMU [\Y'?-+8E�[\CFG [\U��6>VU AFQHG�CD>VWMQ�A
RH> X AFEHCDGH'R��>^S�>	��GT? ADQHG�? >	��G'>VU , E 0 [TU�� 5 E 0 _
/ 0 � C , * , 3 : , E .�7 [TU��Z�BG�W-G1A'[M?M�+]�RHADK-AF> X1[\Y^Y�� )*# 3 ' )KC *4, : . 3 2 .87 / � E ,E3 9 , / * . 3
2 .�7 � E ,�3 9 =  , ) 5 , / [TU��

_ � *(#&%$' 7 C>, * , E . 5 : , E .�7�9 7 , / * 5 E 0 5 : , E .�7 C : 0 �/ 3 )*# 3 '+)
* KMCW) # 3 '+) C *G, : . 3 2 .�7 / , 0 E 3 0 9 , / * . 3 2 .�7 , 0 E 3 0 9 =  ,�� � , / [TU�� _ � *(#&%$' 7 CJ, * 5 E 0 5: , E . E .�7#9 2 , / ,  .M. C : 0  ) 5 )*# 3 '+) 7 _ BBQH>@?!]�GT[\U�?<AFQ [TA >^A Y^GT[L� ?�[-? ��]�R AFK-AD>@X1[TYVY:��ADK
[ I [MX AFKMC<KTI 2 0 �/ 3 ILKMC'AFQHG��#[TUHQ [TAFA [TU6]�G1ADCF> X<[\U�� [MX1X KMC1��>^UHW-Y:�#AFK 2 5  / . ILKMC ] [<�+>V]!EH]]�G1ADCF> X P > I �BG�[TRHRHCFK��+>V]�[TAFG �KE��$AFK 2 . 3 , _

5 0


