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

./	0214365�78 1:94;=<>78@?=A>B
C�DFEHGJILKLMNDFO4KQPJR�S,PTMNEVUWK�DFI�XWYFZ[D\O]Y�D

^_O]Z[`:DFIbacZ[Ked6PJRfS'GJghZiRjP:ILO]ZhGkXWGTO:KbGNl'GTILmHGJIbGVnVS'oqpTrVs�tTu]n4^wv Xxv o�v
y!z|{:}V~]�������x���!�'�c{4�:�
���>�|3 ? 14�6�k�@���|149

S,PTghg[D\�TD�PJR�S,ILD�G�KLZh`TD�X4K�U]�WZhD\a
^_O]Z[`:DFIbacZ[Ked6PJRfS'GJghZiRjP:ILO]ZhGkXWGTO:KbGNl'GTILmHGJIbGVnVS'oqpTrVs�tTu]n4^wv Xxv o�v

}��V�:�V{V�T~!zx�:�:�����x�������e{4�J�

���@�b�b���� \�
¡�¢�£:¤¦¥[§T¨�©«ª#¬¥£4¨�ª�©w®¦©cªF£4¤�¯h¢\©e°�ªF®e¥¢\£²±´³>µ ¶_· ¸4¹�º»µ ¶�· ¸4¹,§:¨L¼�£4¨b§½¢\£

¾ ªF¤¦¥i¤f¨b¬¨b°�¨�£J®e¤�¿\Àe¸|À�¸WÁ\ÀbÂbÂbÂ ¾�Ã
±�· ¸WÄ�¹�ÅÇÆ ¸WÈ ÄÉVÊ

ËfÌ ¨�©e¨ Æ ¸VÈ Ä ÅÍ¸ Æ ¸�Î�¿�È Æ ¸�ÎÐÏ\ÈVÑbÑbÑ Æ ¸�Î É�Ò ¿�ÈLÀ É�ÓÕÔTÖ�× ¨�Ø�©e¨�ª�®e¨�¥£:Ù
¼�£:¥®e¨_¯ÚªF°�¥¬i¥¨b¤Q¢F¯ÜÛW¢\¬ Ã £:¢�°�¥iª\¬¤Q¢\¯-® Ì ¨�¯Ý¢F©e°&±�· Þ�ß Æ ¸VÈà¹já]¨�ªFØ Ì °�¨b° ¾ ¨L©'¢F¯ËfÌ ¥Ø Ì ¤eªF®e¥¤�¼�¨�¤�ª�¶�¥i¨�°�ª\£4£ Ì Ã ÛW¢F® Ì ¨b¤¦¥¤bâ4¥ Ö ¨ Ö áW® Ì ¨b¥ã©,ä�¨�©e¢�¤,¬i¥¨_¢�£N® Ì ¨Q¬¥i£:¨· å,ÅçæÁ ÎéèÚê>³�ê�©e¨�ª\¬¹jÂ�ë Ì ¨b¤¦¨Q¯ÚªF°�¥i¬¥¨b¤,ªF©e¨Q¥£�§T¨�ìT¨�§ ¾�Ã ª�©e¨�ªF¬|Û4ªF©cª\°�¨L®e¨�©í áxª\£4§#ªF©e¨�¢F¯Ü® Ì ¨�¯h¢\©e°îÞWß Æ ¸VÈ�Å Æ ¸�Î í È ß Î Æ ¿ Ò ¸�Î í È ß ¯Ý¢\©�ï Ó Ï Ö
ð'ñ:©>ÛT©e¢�¢\¯|ñ4¤¦¨b¤fª�ÛW¢�¤¦¥ã®e¥òT¥ã® Ã ª�©eó�ñ:°�¨b£�®Ü®e¢�ó\¨�® Ì ¨�© Ë ¥ã® Ì Øb¨�©¦®cª\¥£«¨b¬¨b°�¨b£�®e¤¢\¯x® Ì ¨'® Ì ¨�¢\© Ã ¢\¯ ô�õ!®e¨�©e°îÛW¢�¬ Ã £4¢\°�¥iª\¬W©e¨bØbñT©e¤¦¥i¢\£4¤ Ö
ö�÷JøHù�ú �Fûx� ³V¶�¥¨b°�ª\£:£ Ì Ã ÛW¢F® Ì ¨b¤¦¥¤báFô�õ!®e¨�©e°ü©e¨bØbñT©e¤¦¥i¢\£HáF¢\©¦® Ì ¢�ó\¢�£�ªF¬!ÛW¢�¬ Ã Ù£4¢\°�¥[ªF¬Úá4ÛW¢\¤¦¥®e¥òJ¥ã® Ã�Ö

ý þ ÿ��������	��
�����«ÿ�������������������ÿ������ �"!
# D�K $&%('*)«�VDFOVPTKLD�K*+]D�UVEVE|DFIQR G:Y�KLP:ILZÝGJgxE|PTghd�OVPTMNZÝGJg

$,%-' )/. %�$,%10Õs2'3$,%10546'-7�7878$,%1059;: s<'>=?9A@ s
B>C8D2E<E�F>G&HJILKNMPOQESRTGUHWV3XQY�C8Z\[]GJRTO�H�Y^F2_a`W`abac8d>e>f<gih>j>e<_

s



� ZiK +�$,%-'�� . s:v��²D*YFPTO]aLZÝ�WDFI�GÐghZhOVD\GTI6KLIbGJOHaeRjP:ILMkG�K�Z[P:O����
	 �� %�����	 �� %��
�WD��]O]D\�#PTO#m]GTaLZÝa�DFghDFMNDFO4K�a_m4d� � s :�� s

% ) :�� $&%('*)
9�� = 9A@ s��

�VPTI�G«EHP:g[d�OVP:M�ZÝGJg���$&%('�n�K*+VD�KLIbGJO]acRjPTI�MkG�K�Z[P:O��ÍYFGTO6mHD�`�Z[D � D��6ZhO6K�DFI�MNa,PJR-K*+VDY�PTMNEVghD� �Z[O4KLD\�TIbGJgxK�I�GTO]aeRjP:ILM!#"� %�$ $es : %(' "&% $���$,%-' ' %%]$es : %(' . (aLZ[O (*) 7�$+�,�('3$ ) '
RjPTI ) ..- 00/21>=Qt�3 - 3 sTv4	¦O�`�ZhD � PTR K*+VZÝa\n � D�U]acD�K*+VD�OVPTK�G�K�Z[P:O5�6�]$,%-'3$ ) 'fRjPTI�6��$&%(' � +VDFO � D�`�ZhD � K +VD�I�GTOV�TD�GTa,K*+]D�E|PTghd�OVPTMNZÝGJg@I�Z[O]�7	 �8� ) � PJR-K*+VD�YFPTMNEVghD� `!GTILZÝGJm]g[D ) v4	¦O#EHGJILKLZÝY�UVgÝGJI�RjP:I9��$,%-' . $&%�: ": '<;@n! "� %�$S$es : %(' "=% $S$,%A: ": ' ; ' %%]$es : %(' . (aLZ[O (*) 7?> ; $ ) '>=� +VDFI�D > ; $ ) ' . ;@

)&A � $L: ": ' ; % )9BDC 9�E 7 $ ) 'i)9�� . �8� $&%�: ": ' ; � $ ) '�� $cs<'

	�K�ZÝa � DFghgGF2H�OVP � O6K +]G�KQK +VD�R GJMNZ[ghd6PTR�E|PTghd4O]PTMNZhGTghaI> ; $ ) '�nVZhO]�WDJ WD\��PTO�K*+VD�O]GJK<FUVI�GTg-O�UVM«mHD\I�a\n]D�GTYT+ a�G�KLZÝa<�]D\a_G5�QZ[D\MkGJOVO	+�d�E|PJK*+]D\aLZha?K]Z=v_DTvhnHK*+VD\Z[IMLFDFI�P:a_g[ZhD�PTO
K*+VD�ghZ[O]D � ) . ": 0N/O1P��16I�D\GJgG�O��*D��WD\OVPJK�D�K*+VZÝa�m�d � I�ZiK�Z[O]� > ; $ ) 'IQSRUTW=
GJO]� � D�G:a<HkZ[RÜK*+VD\ILD�GTILD�PJK +VDFIQE|PTghd�OVPTMNZÝGJgÝaV��$,%-'QaLP«K +]G�KQK +VDU�
F=KLIbGJO]acRjPTI�Mka�6� ; $ ) '
PJR>GJghg@EHP4acZ[KLZh`TD�ZhO:K�DF�:DFIQE|P � D\I�a'PJR�� aLGJKLZÝaeRjd�GW�_Z[D\MNGTOVO�+�d4E|PJK +VD\aLZÝaFvo��V�WZ[KLZhPTOHGJghg[d:nJZ[ONaLPTMND � +]GJK��:ILD�G�K�DFIÜ�TD\OVDFIbGJghZiKed:n � D � PTUVgÝ� � GJO4KÜKLP��WD\a�Y�I�ZhmHDZ[OD�HOVZiK�DwR GTMNZ[ghZ[D�a�PTR�E|PTghd4O]PTMNZhGTgha\n4� � ; $,%('X� C @ sJ�=n@GTg[g�PJR � +VP4acD7�
F=KLIbGJO]acRjPTI�MkaaLGJKLZÝaeRjdNG�QZhDFMkGJO]O +4d�E|PJK +VD\aLZha\v9Y +VD_MkGJZhOkI�D\aLUVgiK,PJR@K*+]Zha�E]GJE|DFI,ZhafK*+]GJK�RjPTI'GJO�d
ILD�GJg@O�UVMwm|DFI
Z�n]K*+VDU�
F�ZhMNGT�TD�a�PTR-K*+]D�R GJMNZ[ghd�PTR�E|PTghd�OVPTMNZÝGJgÝa

$&%�0[Z ' ; 0 $cs : %�0NZ ' ; = C @�4 =
aLGJKLZÝaeRjd�G��QZhDFMkGTOVO�+4d�E|PJK +VD\aLZha\v6Y +VZÝa�Zha\Y +VDFP:ILD\M s�PJRÜXWD\Y�K�Z[P:OérVv

4



� �����]� ��� � ����«ÿ�� ��� ���A� �����������]����ÿ��]� � �"!
$ Z ' 	�K�Zha�OVPTK��WZ��6YFUVgiK�K�P#YFPTMND«U]E � Z[K*+ÐacP:M�DNaLZ[MNEVghD«O]D\Y�D�aLa�GJI�déY�P:O]�WZ[KLZhPTO]a

P:O«K +VD�YFP4D	�6Y�ZhDFO4K�a>PTR��]$,%-'>Z[R��,��$,%-'�Zha>KLPwa�G�K�ZhacRjd«GU�QZhDFMkGTOVO +�d4E|PJK +VD\aLZÝaFv�]PTI'D� VGJMNEVghD�G«MNPTOVZÝY�E|PTghd�OVPTMNZÝGJg���PTR��WD\�TI�DFD C aLU]YT+�K*+]GJKP�6�]$,%-'PQSRUT
M«U]aeKQm|D�PJR�K*+VD�RjP:ILM ��$&%(' . % ; : C 4 % ; % " 0 787�7

$jZhZ ' S'GTghYFUVghGJKLZhOV��U]acZhOV�NK +VD��WD��HOVZiK�Z[P:O n � DN+]G!`TD
� $es : %(' ; . ;@

)&A � B C 9�E 7�$L:�s2' ; % ) 7 $,%-' )9 � �

 OÐK +VD�PTK*+VD\I +]GTO]�²RjILP:M K +VD�ZhO4KLD\�TIbGJg>K�I�GTO]aeRjP:ILM YT+]GTI�G:Y�KLD\ILZ L\GJKLZhPTO � DY\GJgÝY�UVgÝG�K�D�GTghaLP«K*+]GJK � $cs�: %(' ; . $cs : %-' ;C � �

$jZhZhZ ' 	¦O�KLD\ILMkaQPTR�MwU]giK�Z[EVghZÝYFG�K�Z[`:D�EVI�PTE|DFILKLZhD\a\n4Z[K�YFGTO	mHD�`:DFI�ZG�]D��6K +]G�K
�8� $,%�$&%�: s<'^0NZ '3$,%A: ": '2� QSRUT Z�� Z;@ s

4� =

GTO]�6K +]G�K
�7� $&%�$,%\:�s2'^0[Z '�$,%\: ": ' : �VQ RUT Z�� Z;@ s

s\u
m�d	G6aeK�I�GTZ[�6+4KcRjPTI � GJIb��YFGTghYFUVgÝG�KLZhPTO-v Y +VZha�a*+VP � a�K*+HG�K�K +VD8� F=ZhMkGJ�TD�aI�6� "GTO]�8�,� : PJR|G�E]GTZ[I>PTRHE|PTghd4O]PTMNZhGTgha�MkG!d�m|PJK*+ka�G�K�ZhacRjdwGX�QZ[D\MkGJOVO�+�d4E|PJK +DFD�acZÝaFn GTO]� d:D�K�K*+VD��
F�ZhMNGT�TD7� $ � " � : '�PTRfK*+]D�E]ILPW�WU]Y�K�MNG!d	R GTZ[g�K�P#�WPéaLP��D:v �Hv[n � Z[K*+ ":�� 3�ZW3 ""�� nWK�G HTD� " $,%(' . $,%]$,%A:�s2'W0[Z '3$&%A: ": '� : $,%(' . %�: ": �

$jZh` ' 	�K_ZÝa_GJgÝaLPwR GTghaLD�K*+]GJK �6��;-$ ) '
QSRUT#RjP:I_acP:MND C @ 4�Z[MNEVghZhD\a
�6�]$ ) 'PQSR T*�KbG HTD ��$,%-' . $,%�$&%\: s<'W0NZ '3$,%A: ": ' : �Y +VD\ON�6�]$,%(' Q.RUTüZ�� Z�@ s��Ws\uVv 
 O K*+VD�PJK +VDFI�+]GJOH�@n9�6� : $,%(' Q.RUT
RjP:IQ`!GTg[U]D\a�PJRVZ�aLMkGJghg[D\I�K*+]GTO*s��s�uVv4�VPTI
Z . s���s�u : s���4��Tu�RjPTIQDJ VGJMNEVghDTn�6� : $,%-'IQSR T-nWmVUWKM�6��$&%('��QSR T-v

r



$ ` ' Y +]GJK,K +VDU> ; $&%('�a�G�KLZÝacRjd6G7�QZhDFMkGTOVOA+�d�E|PJK*+]D\aLZha'MkG!dkmHD�`:DFI�ZG�]D��6ZhO�`�GTI<FZhPTU]a � G!dWaFv 
 OVD � G!d6Zha'K�P6ai+]P � K*+]GJKQK*+VD�E|PTghd�OVPTMNZÝGJgÝa
�> ; $ � ' . > ; $ � 0 ": '>=

GTILD�DFZh�TD\OWRjUVO]Y�KLZhPTO]aQPTR�GTO�P:EHD\I�GJKLPTI�PTR�K +VD�Ked�EHD
� $��(=��3'��
	 . $ � 0�� '�	 $ � 0��']:�$ � :�� '�	 $ � :��3'>= $J4�'

RjP:I_acP:M�D�YFPTO]acK�GTO:Kba�����t�GTO]������tVnVaLP�K*+]GJK
� $��(=��3' �> ; $ � ' .�� ; �> ; $ � '&� $àr6'�²D_ai+]P � ZhONK*+VDQEVI�P�PJR|PJRa# DFMNMkG�u�K*+HG�K>RjPTI �> ; $ � 'fZiKfZÝa>E|P:a�acZhmVghD�KLP�KbG HTD

� . ": n�� . sTn�GJO]� � ; . 4 C 0 sTv�	�K�RjP:g[ghP � a�K*+]GJK�K*+VD�L\DFI�P:a�PTR �> ; $ � 'GTILDNEVUVI�DFghd ZhMkGJ�TZhO]GTILd:n-acP	K +]G�K8> ; $ ) 'WQ�RUT-v 
 O²K*+VD�PJK*+]DFI +]GTO]�@n�K*+VD
E|PTghd�OVPTMNZÝGJg ��$ ) ' . � $ ) : ": ' : 0 s���� $ ) : ": ' : 0 4 �a�G�K�Zha<�]D\a�G��QZhDFMkGTOVOA+�d�E|PJK*+]D\aLZha\nVGJO]�#d:D�K�]$ � 0 ": '
ZÝa6OVPTK�K +VD½D\Z[�:DFOWRjUVOHY�KLZhPTOÍPJR�GJO�d PTE|DFIbG�KLP:I6PJR�K +VD Ked�E|D $J4�'�v 	¦OÕR GTY�K\n�QD��WMNPTO]�S� � �(+]GTafa*+VP � O«K*+]GJKfK*+]DFI�DQZha,G�ghGTIL�:D�YFghG:aLafPJRxEHP:g[d�OVP:M�ZÝGJgÝaÜK +]G�Ka�G�K�ZhacRjd«GU�QZhDFMkGTOVO +�d4E|PJK +VD\aLZÝaFn4GJO]�Nd:D�KfR GTZ[g]KLP�m|D_DFZh�TD\OWRjUVO]Y�KLZhPTO]a�PJR GJO�d
EVI�PW�WU]Y�K�PTR�P:EHD\I�GJKLP:I�a,PJR�K*+VD�Ked�E|D

� $�� " =�� " =�� " '�� � $�� : =�� : =�� : '��Q7�787�� � $�� ; =�� ; =�� ; '>=� +VD\ILD
� $��(=��2=���'���$ � ' . $ � 0�� '�� $�� � 0��3']:�$ � :�� '�� $�� � :��3'3=� Z[K*+ �(=��2=���E|P:aLZ[KLZh`TDTv"!�DFO]YFDTn]GTOéGJEVEVI�P:G:YT+kKLPNK +VD�acKLU]�Wd�PJRÜEHP:g[d�OVP:MNZhGTghaK +]G�K_a�G�KLZÝacRjd�G��QZ[D\MkGJOVO�+�d�EHPTK*+VD�acZÝa � Z[ghg@ZhO4`:PTgh`TD�KLD�YT+VOVZ$#:U]D\a�PJK +VDFI�K +]GJOK +VZha�D\Z[�:DFOWRjU]O]Y�K�Z[P:O	GTEVEVI�P:G:YT+6KLP�> ; $ ) '�v

$j`�Z ' 	�R*�,��$ ) 'PQSRUT n4K*+]DFO�K*+VD�E|PTghd4O]PTMNZhGTg��	a�G�KLZÝa<�]D\a'DFZ[K*+]DFI4��$&%(' . ��$cs : %('�nP:I9��$,%-' . :9��$cs : %('�v'^_E	K�P6GNMwUVg[KLZhEVghZhY\G�KLZh`TD«Y�PTOHaeKbGJO4K�K*+VD�P:OVghd�ghZ[OVD�GJI
E|PTghd�OVPTMNZÝGJg ZhO	K*+VZÝa�Y�gÝGTa�aQZha,��$&%(' . %\: ": v_oîEHP:g[d�OVP:M�ZÝGJg-K*+]GJK�a�G�KLZÝa<�]D\a�]$,%(' . ��$cs : %-'QYFGTO�m|D � I�ZiKLKLDFOéG:a'GkaLUVM��$&%(' .&% $,%-'^0 % $es : %('
RjP:I_G�aLUVZ[K�GTmVg[D�E|PTghd�OVPTMNZÝGJg % v


 UVIkm]GTaLZÝYéILD�acU]giK6ZhO�K*+VZÝa6EHGJE|DFI6ZÝakPTO�K +VD0�
F�ZhMNGT�TD�a«PTR�K*+VD E|PTghd�OVPTMNZÝGJg
R GJMNZ[ghd

% ; $,%-'^0 % ; $es : %('� +VDFI�D % ZÝa�g[ZhOVD�GJI�v>XWU]YT+éG«E|PTghd�OVPTMNZÝGJg@ZÝaQOVP:ODF�YFPTO]acK�GTO4K'P:OVg[d6RjPTI C @ 4Vv
�



� ������� �/\ÿ ����� � ��� !

�����	��
������������������������ ���!#"%$&�'� Z)(+*-, � ��.0/ "%�'1��32��54 *-, �647��" /  8�9�54;:��� <���=� .
" / �� >2

$&%�0NZS' ; 0 $cs : %10[Z ' ; = C @ 4 =
27� *?/ 2-4��@�BA / �'"������ , �&:C� *D, �32 / 2�E /GF � FH(I*-, � / �KJL�'���M2N / �O��� *-, �B / �P� � ) . ": 0/O1P� 1 ������ �2�
Q%R�SUTGV?W �X�=Y[Z\
M����Y ] PJK�D�K*+]GJK_ZiR � D�aLUVm]acKLZ[KLUVKLDZ � :/$cs 0[Z '
K*+VD\O

$&%�0NZS' ; 0 $cs : %10[Z ' ; � $L:�s<' ; � $&%�0NZS' ; 0 $cs : %10[Z ' ; �O�
!_DFOHY�D�m�dkaLd4MNMND�K�ILd:n:Z[K�Zha,acU �6YFZ[D\O:K'KLPwEVILP�`:D\Y +VD\PTI�DFM´s_RjPTI Z;@ : ": v !�DFO]YFD�FRjPTILK*+ n � D�GTa�acU]M�D�K +]G�K Z;@ : ": vfC�DJ�]OVD� $,%;0 Z ' ; $ ) ' ._^ ; $ ) =<Z '���VI�PTMÇK +VD�Z[O4K�DF�TIbGJgxK�I�GTO]acRjPTI�MçRjPTI�MwUVgÝG�K�Z[P:O n � D�GTghaLP;+HG!`TD� $cs : %;0 Z ' ; $ ) ' ._^ ; $es : ) =<Z '&��VUVILK*+VD\I_�WD��HOVD

% ; $ � =<Z ' .`^ ; $ � 0 ": =<Z '3=� +VDFI�D � DN+]G!`:D�MkG:�WD�K*+VD�aLUVm]acKLZ[KLUWK�Z[P:O ) . � 0 ": � !�DFO]YFD�8� $,%;0NZ ' ; 0 $es : %�0[Z ' ; � $ ) ' . ^ ; $ � 0 ": = Z '^0 ^ ; $L: � 0 ": = Z '
. % ; $ � ']0 % ; $L: � ' =

GJO]��K*+]DéPTm#aeD�Y�KLZh`TDéZÝaNK�PÐa*+VP � K*+]GJKkK*+VZÝakE|PTghd�OVPTMNZÝGJg +]G:aNEVUVI�DFghd2ZhMkGJ�TZhO]GTILdLFDFI�P:a�Z[O � RjPTI C @ 4Vv�o_g[K*+]PTUV�6+ ZiK�Zha�OVPTK�OVD\YFD\a�aLGTILd�KLP#�WP�aLP]n]RjPTI�Y�gÝGJI�ZiKed � DmVILD�G H��VP � O�K +VD�EVI�P4PTR�ZhO4KLPkG�O4U]Mwm|DFI_PTR�YFG:acD�aJ�
$ G6' Z�@�t]n
$jm ' : ": 3�ZW3 t]n
$ Y8' Z . : ": v

o�a>RjP:I�YFG:acD/$àG6'�n:Z[K � Zhg[gHmHD�a*+VP � ONZhOkK*+VD�Y�PTI�PTghgÝGJI�d�KLP #-DFMNMkG/4�K*+]GJKfRjPTI,Z � tVn
K*+VD�acD�#4UVDFO]YFD_PJR E|PTghd�OVPTMNZÝGJgÝaM� % ; $ � '2� a�G�K�Zha<�]D\a'G�r�b:KLD\ILMçI�D\YFUVI�aLZhPTO vV�VI�PTM&K*+VZÝa
ILD�Y�UVIbacZhPTO-n � D6�VD\�WU]YFD	$&#-DFMNMkGér6'�K*+HG�K�K +VD�LFD\ILP4a�PJR�D\GTYT+ % ; $ � ' . % ; $ � =<Z 'GJI�D�I�D\GTgàv5	¦O #-DFMNMkG �]nÜG#EHP4acZ[KLZh`�ZiKed²GJI��TUVMNDFO4Kwa*+VP � a�K*+HG�K�K*+]D LFD\ILP4a�PJR'K*+VD

�



% ; $ � '�GTILDwZ[O½R GTY�K�OVD\�:G�K�Z[`:DTvXY +4UHaFn|K*+]D7L\DFI�P:a_PTR>K*+VD % ; $i: � '�GJI�D�E|P:aLZiK�Z[`:DTnxZ[O� +VZhYT+üY\GTaLD�# D\M�MkG s�ai+VP � a�K +]G�K«K*+VD5LFDFI�P:a�PJR % ; $ � ' 0 % ; $L: � '�GJI�DkEVUVI�DFghdZ[MkGJ�:Z[OHGJI�dTv[�VP:I«K +VD Z . t*ZhO]aeKbGJO]YFD�PTR�YFG:acD $ G '�n>K +VDérMb4KLDFI�M ILD�Y�UVIbaLZ[P:O RjPTI� % ; $ � '��xm|D\YFPTMND\a,G 4Lb4KLD\ILM&ILD�Y�UVIbaLZ[P:O n � +VZÝYT+�YFGTOkmHD�D� WEVghZhYFZiK�g[dNaLPTgh`TD\��K�Pwa*+VP �K*+]GJK�K +VD�LFD\ILP4a�PJR % ; $ � '�GJI�D«OVD\�:GJKLZh`TDTvWY +VDFO GT�:GJZhO½m�d #-DFMNMkG²sTn Z[K�RjPTghg[P � aK*+]GJKQK*+VDUL\DFI�P:a'PJR % ; $ � '�0 % ; $i: � '�GJI�D�EVUVI�DFghd6Z[MkGT�TZhO]GJI�dTvo�a'RjPTI_Y\GTaLD�$ m '�n]K*+VD � F2LFD\ILP4a�PJR % ; $ � =<Z '_GTILD�OVPJKQOVD�Y�D�aLa�GJI�Z[ghdkI�D\GJg|RjP:I_GJghg ZZ[O	K +VD�ZhO:K�DFI�`�GJg : ": 3 Z�3Õt	v�#-DFMNMkG �Nai+]P � a +VP � D\`TD\I\n�K +]G�K_K +VDL\DFI�P:aQ�WP
+]G!`TD�OVDF�4G�KLZh`TD�I�D\GJgxE]GTIcKbaFn � +VZÝYT+�ZÝaQaLU �6Y�ZhDFO4K,K�PkGJ�:GTZ[O�ai+VP � K*+]GJK'K +VD LFD\ILP4a�PTR
% ; $ � '�0 % ; $L: � 'QGJI�D�E]UVILD\g[d�Z[MkGT�TZhO]GJI�dk`�ZhG1# D\MNMNG#s:v��ZhO]GTg[ghdTnÜYFG:acD	$àY8' � Z[K*+ Z . : ": I�D\aLUVg[K�a�ZhOÐK*+]D�E|PTghd4O]PTMNZhGTgha8> ; $ ) '�ZhO4KLI�P F�WU]Y�D��üZhO $cs<'�v[�²D#KLI�D\GJKwK*+]ZhaNYFG:acD#GTaNG½aLDFEHGJIbG�KLD�g[D\MNMNG $&#-DFMNMkG*u '�vNY +VD
KLD\YT+]OVZ #4UVD	EVI�D\aLDFO4K�D\�üZÝaN�WZ��|D\ILD\O:KNRjI�PTM $àG6'�GJOH� $jm('�n�GJO]�2U]acD�a�K*+VD	P:EHD\I�GJKLPTI
� $��(=���',�VD��]OVD��#Z[O�$U46'�v
����� ���	��
������������������������� ��*DkEVI�P�`TDNG#O�UVMwm|DFI�PTR,ghDFMNMkGTa�G:a � DNEVI�P�`TDNYFGTaLD\a $àG6'�n $jm('�n�GTO]��$ Y8'�GTmHP�`:DTv�*D�acK�GTIcK � Z[K*+éG��TDFO]DFIbGJg@I�D\aLUVgiK �
� �	 �� ���G4 *-, �������� �:���� * 2 �54 *-, � JL�'���M2��54����&�&�� ):C�� 8���=��" / �� � $ � ' ���&���=� 1 .
� * /! � (6*-, �'� *-, � JU�'����2�� 4 � $ � '^0��$L: � ' ����� :=!#�&�7 8� / "%�'1 / �=���3� F
" 
M����Y �²D��TZh`TD�GéEVI�P4PTRQPJRQK*+]Zha«g[D\MNMNG]nÜK*+VP:UV��+ Z[K«ZÝa«EVILP:m]GJm]g[d H�OVP � O Z[O
acP:M�D�RjP:ILM ZhO#K*+VD�ghZ[KLDFIbG�K�UVI�DTv4�*I�Z[KLD�K*+]D$#�ILD�GJg�LFD\ILP4a�PJR � G:a

t � :
Z " � :
Z : � 787�7 � :
Z&%;=
GJO]��K*+VD(' ��4�Y�PTO�aeUV�:GJKLD�E]GJZhIba�PJR�O]PTODF�ILD�GJg�LFD\ILP4aQGTa

:*) )*+ /-, ) = $es$. 9�./' � 46'

� ZiK + t � :*) " � :*) : � 7�787 � :*)1032 : �Y +4UHaFn�K +VD��WDF�:ILD\D�PJR54îZÝa C . # 06'&nVGJO]�

� $ � ' .
%
7
8 A " $ � 0NZ 8 ']7

032 :7
)&A " $ � 09)-) 0[/-,�)S'

032 :7
)&A " $ � 0�)()Q: /:,�) '���*D�OVP � EVUWK � . /21,GJOH��YFPTO]aLZh�VDFI�K*+]D�ILD�GJg@acP:g[UVKLZhPTO]a�ZhOS1,PTR-K*+]D�D #4U]G�K�Z[P:O n

� $+/21i'
� $i:
/21i' .

%
7
8 A " �

Z 8 0[/21Z 8 : /21 � 7
032 :7
)&A " �

)() 0N/T$ 1^0;,�)S'
) ) : /T$ 1^0;, ) ' � 032 :7)&A " �

)() 0N/>$+1]:<,�) '
) ) : />$+1]:<, ) ' �5$ � '

. :�s

u



�VPTI�I�D\GJg 1�n|K*+VD�MNP��VUVg[UHa�PTR�D\G:YT+	R GTY�K�PTI�Z[O K*+VD�EVI�P��VU]Y�K�GJm|P�`TD�ZÝaws:vM	¦O½PTIb�WDFI
KLP a*+VP � K*+HG�K�K*+]DFI�DNGTILD C ILD�GJg>aLPTghUWKLZhPTO]a�ZhO 1�n � DkY�PTOHacZÝ�WDFI�K +VD6GJI��TU]M�D\O4K�PTRK*+VDNEVI�PW�WU]Y�K�G:a 1�IbGJOV�:D\a�RjILP:M :�� KLP��ÕvNo�a 1�ILU]O]a�RjILP:M�:��»KLP�� n D\G:YT+
GJI��TUVMNDFO4K

� Z�� � Z 8 0[/21Z 8 : /21 �
GJO]�

� Z�� � ) ) 0N/>$+1 + , ) ') ) : />$+1 + , ) ' �
ILUVOHa'RjILP:M : ( K�P ( v6Y +VDFI�D�RjP:ILD�K*+]D�GJI��TUVMNDFO4K

� Z�� � � $ /O1i'
��$L:
/21i' �

ILUVOHaÜRjILP:M : C ( KLP C ( v4� +VDFO C ZÝa>DF`:DFO n�K +VD_O�UVM«mHD\I>PJRxP��]�NZ[O4KLD\�TD\I>MwUVg[KLZhEVghD\aPJR ( ZhO*K*+VD�Z[O4K�DFI�`!GTg $L: C ( n C ( '�Zha C n GJOH�éK*+]DFI�D�RjPTI�DwD�#4U]G�K�Z[P:O5$ � ' +HGTa C ILD�GJg
acP:g[UWK�Z[P:O]aÜZhOW1�v4� +VD\O C ZÝaÜPW�V�@nJK +VD_E|PTghd�OVPTMNZÝGJg � ; $ � '�0 � ; $L: � 'ÜZhaÜPTRx�VDF�TI�DFDC : sTv�l'UWK�OVP � K +VDNO4U]Mwm|DFI�PJR'PW�V�½ZhO4KLD\�TDFI�M«UVgiK�Z[E]g[D�a�PJR ( PTO½K*+VDkZhO4KLDFI�`�GJg
$L: C ( n C ( 'wZha C : sTn � +]ZhYT+üZÝawK*+VD\ILDFRjPTI�DkK*+VD�O�UVMwm|DFI�PJR�aLPTghUWKLZhPTOHawPTR $ � '�Z[O
EHP4acZ[KLZh`TD 1�v �

� �	 ����
	 ���6�=� � $,%;0 Z ' ; $ ) ' ._^ ; $ ) =<Z '3=
27� *D, � *

^ � . s
^ " . ) 0[Z �

=, �7� 47��� �����%������ ��!#"%$��7� Z�(6*-, � ^ ; 2'� * / 2D4�� *D, �������'!#��2 / ���
$ C 0Ðs2' ^ ;�� " . � ) 0SZ $ C 0Ðs2' 0�$+Z 0 s<' C � 7 ^ ; : C Z $+Z"0Ðs<' 7 ^ ; % " $ C @ s<'��N$ ��'
" 
M����Y �*D � I�ZiK�D ^ ; $ ) ',RjP:I ^ ; $ ) = ZS'_GJO]��g[DFK��-$ ) ' . aLZ[O�$ (*) '�� ( v6Y +VDFO

�a$ ) ']7 !#"�
�
$2$es :

�
' "&% $S$

�
0NZS' ; ' �

�
$es :

�
' ._^ ; $ ) ' $àu6'

S,PTO]aLZh�VDFI�K*+]D�acD\M�Zh�TI�PTU]E�PJR�KLIbGJOHaeRjP:ILMkG�K�Z[P:O]a
�s :
�
.&� 7 %

s : % $ � �Ís<' $�� '

PJR�K*+VD�UVO]ZiK_ZhO4KLDFI�`�GJgxK�P�Z[K�aLDFg[Rev,Y +�U]a\n � DN+]G!`:D�D� WEVghZhYFZiK�g[d
�
. � %

s 0 $ � : s<'L%
s :

�
. s : %

s 0 $ � : s<'L%

�



GJO]� '�� � . ' �
�
$es :

�
' . ' %%]$es : %(' . '�� % �

� G H�ZhOV��K*+VD�aLUVm]acKLZ[KLUWK�Z[P:O�$ � ''ZhO�$ u '�n � D�PTmWKbGJZhO
^ ; $ ) ' . �-$ ) ']7 ��$ !�"� % $ $es : %(' "=% $�� ; $,%�= � ' ' � %^=� ZiK +
� ; $&%^= � ' . s

s 0 $ � : s<'L% 7 � � %
s 0 $ � : s<' % 0[Z � ;

!_DFOHY�D s : � % $
s : � 7 ^ ; $ ) ' . �-$ ) ']7 ! "� %�$S$cs : %-' "&% $�� ; $&%^= � ' '�� % $��6'

� ZiK +
� ; $,%�= � ' . s

s : � 7�� $&%�0[Z ' ; : $ 	�
" �� 	 % "�� 
 0[Z '<;s 0 $ � :�s2' % �
. s

s : � 7�� $&%�0[Z ' ; : $&%�0[Z 0 $+Z 0Õs2'3$ � : s<' %-' ;
$cs 0 $ � : s<' %-' ;�� " �

. $&%10NZS'<;
s : � 7��[s : $cs 0 ��� � "�� � 	 % "�� 



 ���
' ;

$es�0 $ � :�s2' %(' ;�� " �
. $&%10NZ ' ;

$cs�0 $ � : s<'L%(' ; � " 7�� $ C 0 s<'3$&%�0NZS'":�$J4 Z C 0[Z 0 C '
0 Z $ Z 0 s<' C

%�0NZ 0 $ � : s<'�� ; $&%^= � '2�
� +VDFI�D�� ; $&%^= � '�ZÝaI�]O]ZiK�D�G�K �A. sTv9Y +VD\ILDFRjPTI�D
� ; $,%�=Fs<' . $ C 0	s2'�7L$&% 0�Z ' ;�� " : $U4 Z C 0�Z-0 C '67L$,% 0�Z ' ; 0�Z $+Za0	s2' C 7L$&% 0�Z ' ; % " =
GJO]��PTONKbG H�ZhOV��K*+VD�g[ZhMNZiK�ZhO	$�� '>GTa � :�� s:nJK*+]D_ILD�Y�UVIbaLZ[P:O�acK�GJKLD\��ZhONK*+VD�g[D\M�MkG
RjPTghg[P � a�ZhMNM�D��WZÝG�KLD\g[d:v �

� ��
�� T?T �#
������ /D*-, ) . � 0 ": (�� ��� � �+�P� �%27�! '!��7� ��� �54[:C�� 8���=��" / �� >2

% ; $ � ' . ^ ; $ ) =<Z '&�
=, �7� 47��� C @ 4 *D, �32'��2'� * / 2D4�� *D, �������'!#��2 / ���C % ; $ � ' . � � 0 $U4 C : s<'�$+Z 0 ": '2� % ; % " $ � '�: $ C : s<'�Z $ Z 0 s<' % ; % : $ � '

�



� /D*D,
% � $ � ' . s
% " $ � ' . � 0[Z 0 ": �

� �������  �7� ( / 4 � � �)���6�=� "���� / � :��� 8���P��" / �� >2 $'�� ; $ � ' . C � 7 % ; $ � '3= $àp6'
*D, �7� *D, �������'!#��2 / ��� 47��� *D, � � � ; �[/ 2� ; $ � ' . � � 0 $J4 C :2s<'�$+Z�0 ": '�� 7�� ; % " $ � ']: $ C :�s<' : Z $+Z 0�s<'�7�� ; % : $ � ' $es�t6'
� /D*D, ��� $ � ' . s� " $ � ' . � 0NZ 0 ": ��*DéacK�GJILK�K*+VD	EVI�P�PJR�PTR�YFG:acD $ G '«PJRMY +VD\PTI�DFMs#m�d[�]IbaeKkY�P:O]acZÝ�WD\ILZhOV�*K*+VD
acE|D\YFZhGTgfYFGTaLD�PJR Z . t]v8	¦O²K*+]Zha�Y\GTaLDwK +VDNILD�Y�UVIbacZhPTO�$es�t6'_RjPTI�K*+]DS� � ; $ � '2�'PTOVghd+]GTa 4wKLD\ILMka?� � ; $ � ' . � � 0 C : ": � 7 � ; % " $ � '
RjPTI C @ 4 � Z[K*+ ��� $ � ' . s� " $ � ' . � 0 ": �Y +VDFI�D�RjP:ILD�RjPTI C @ s

% ; $ � ' . sC � 7 $ � 0 C : ": '3$ � 0 C :�s : ": '-7�787�$ � 0 ": ' $es:s<'
+]GTa�OVD\�:G�K�Z[`:D,I�D\GTg�ILP�PJKbaFv�l'd/# DFMNMkG�sTn % ; $ � 'S0 % ; $L: � ']+]GTa�EVUVI�DFghd�ZhMkGJ�TZhO]GTILdILP�PJKbaFvVY +VDFI�D�RjP:ILDP�8� %�;�0	$es-: %-' ;��*QSRUTwRjPTI C @�4Wn:GJO]��K*+VD�K +VDFP:ILD\MqZhaÜEVI�P�`TD��
Z[O#K*+]Zha_aLUVmxYFG:acD�PJR $ G '�vY-P�EVI�P�`TD $àG6' � +VDFO Z ��tVn � D\�HI�acK�GTIL�:UVD_K +]G�K'K*+]DXL\DFI�P:a,PJR % ; GTILD�ILD�GJg|RjPTIZ � tVnHGTO]�#K*+]DFO a*+VP � K +]G�K�K*+VD«ILP�PJKba_GJI�D�GTY�KLU]GTg[ghd�O]DF�:GJKLZh`TD:v'l'd $àp6'�n�� ; ZÝa�GY�PTOHaeKbGJO4K�MwU]giK�Z[EVghD_PTR % ; n�acP � D_Y�P:O]aLZh�WD\IfK +VD�aLD #4UVDFOHY�D8� � ; �|Z[O]acKLD�GT�@n�GJOH� � ILZ[KLD$es\t ''GTa � ; $ � ' . $ � :�� ; '�7 � ; % " $ � '":�) ; 7<� ; % : $ � '>= $es24�'� +VDFI�D

� ; . $cs : 4 C '3$ Z 0 ": '
) ; . $ C : s<' : Z $+Z 0 s<'X��*D #4UVPTKLD�GNILD�acU]giKQPJR4�]G!`�GJIb� � 4 ��$ aLDFD � r �=nxS +]GJEWK�DFI
	 	�n�Y +VDFP:ILD\M�sTv ��'�v

p



� �	 ������=!L: :��M2'� �D� ; $ � '7� C . t�=Fs6=�787�7 E � � 1��&�&� $ � ; ' . C � / 2I�K2'�! 7!��'� ���
�54 "���� / � :C�� 8���=��" / �� >2 � /D*D, �&�&�� ���U��� � / �'� * 2 ( 2'� *?/ 2-4�� / ��1B� �����'!#��2 / ���I47���3" !# H�
�54 *D, � * �&:C���	��
� � /D*D, :C��2 /D* /! � ) ; ��� �������� � ; F =, �7� 47��� C @ s�(D� ; $ � ' , �M2 C������ ( 2 / " := H� JL�7�&�M2 F

" 
M����Y Y +VD\PTI�DFM sTv �WnxS +HGJEWK�DFI 	 	'PTR � r �ÜaeKbG�K�D\aQK +]G�K � ZiK +	K*+VD/+�d�E|PJK*+]D\aLD\aQPTR
# DFMNMkGwr]nTK +VD�aLD #4UVD\O]Y�DW� � ; �|ZÝa'GJO6P:IcK +VPT�:PTO]GTg]acD�#4UVDFO]YFD_PTO6K*+VD�ILD�GJg]ghZhOVD � Z[K*+ILD�acE|D\Y�K�KLP#GJO # F¦�WZhacKLI�ZhmVUWKLZhPTO-vMY +VD\PTI�DFM 4WvP4Wn S +]GJEVKLDFIX	� r �faeKbG�KLD�aQK +]G�K�D\G:YT+
EHP:g[d�OVP:M�ZÝGJgÜZhO acU]YT+ÐGJO*PTILK*+VP:�TP:O]GJgÜacD�#4UVDFO]YFD1+]GTa C aLZhM�E]g[D:n-I�D\GJg4L\DFI�P:a\v7Y +VD
acD�#:U]DFO]YFD�) ; ZÝa,G�EHP4acZ[KLZh`TD�aLD #4UVD\O]Y�D�ZiR Z � t]n4GTO]�NZhOkK*+VZÝa'YFGTaLDQK +VD\L\DFI�P:a>PTR@K*+VD� ; n]GTO]�6K +VDFI�D�RjP:ILD�PTR-K*+]D % ; nVGTILD�I�D\GJg=v ��*D�OVDJ �K�acD\D�K*+]GJK_K*+VDUL\DFI�P:a�PTR % ; GTILD�OVD\�:GJKLZh`TDTv6�]PTIQOVPTK�GJKLZhPTO]GTg Y�PTO�`:DFOVZhDFO]YFDTn� D�MkG H:D�P:OVD�MNPTI�D�O]PTI�MNGTg[Z L\GJKLZhPTO#GJO]�	�WDJ�]OVD

	 ; $ � ' . 4 ; 7<� ; $ � '
. 4 ; 7 C ��7 % ; $ � '&��*D � PTI H � ZiK +#K*+VD�E|PTghd�OVPTMNZÝGJgÝa 	 ; � +VZÝYT+#O]P � a�G�KLZÝacRjdkK*+VD�I�D\YFUVIbacZhPTO

	 ; $ � ' . � ; 7 	 ; % " $ � '�:�� ; 7�	 ; % : $ � '>= $es�r6'
� ZiK +

� ; . � ; $ � = ZS' . 4 � 0 $J4 Z 0Õs2'3$U4 C : s<'
� ; . � ; $ � = Z ' . �($ C : s<' : Z $+Z 0Õs2'>=

GJO]��Z[O]ZiK�ZhGTg-Y�P:O]�WZ[KLZhPTO]a
	*� $ � ' . s
	 " $ � ' . 4 � 0 4 Z 0 s �

�f`�Zh�VDFO4KLghdTnQK +VD�	 ; . 	 ; $ � = ZS'	GTILD½EHP:g[d�OVP:M�ZÝGJgÝa�Z[O � GJOH� Z � ZiK +ÍZhO4KLDF�:DFI
Y�P�D �6Y�ZhDFO4KbaFv6�]PTIQGJO�d6E|PTghd�OVPTMNZÝGJg

� $ � = Z ' . @
��� 8� � � ��� 8 � � Z 8� ZiK +#I�D\GTg Y�P�D �6YFZ[D\O:KbaFn � D�EVUWK
����t

Z��*K*+VD�YFP4D	�6Y�ZhDFO4K�aQPTR �&GTILD�OVP:ODF=O]DF�:GJKLZh`TD:vfo��V�WZ[KLZhPTOHGJghg[d:n � D�a�G!dkK +]G�K ��� R
Z�� K +VD�Y�P�D	�kYFZ[D\O4K�a�PJR"� : R GJI�D�O]PTODF�OVDF�4G�K�Z[`:DTvV	�K_Zha_YFg[D�GJI'K*+HG�K_Z[R�m|PJK +R � �

� � t�=

s�t



+VPTgÝ�@nWK +VDFO	m|PJK*+
�R � � � =

� 0 R � �

+VPTgÝ�@v
� �	 ���� ����� C @Ís ��� � Z � t#(+*-, � JL�7����2 �54 *-, � :C�� 8���=��" / �� >2 	 ; $ � = Z ' ������=� 1)� *?/! � F
" 
M����Y �*D�a*+VP � m�d6ZhO]�WUHY�KLZhPTO#K +]G�KQRjP:I C @ sTn

	 ; � C $U4 Z 0 s<'�	 ; % " � t���VPTI C . sTn � D +HG!`TD
	 " . 4 � 0 4 Z 0 s � 4 Z 0 s ��VPTI C . 4Wn

	 : . � 4 � 02r $J4 Z 0Õs2'2� 7�$J4 � 0 4 Z 0Õs2']: ��Z $+Z 0Õs2'
. � � : 0 s\u � Z 0 � � 0 � Z : 0 � Z 02r =

� +VDFI�D\G:a
4�$J4 Z 0Õs2'�	 " . � � Z 0 � � 0 � Z : 0 � Z 054�=

GJO]��K*+VD��VZ��xDFI�DFO]YFD�Zha
� � : 0 � � Z 0 � � 0 s ��t���VPTI C � 4WnVaLUVmWKLIbGTY�K C $U4 Z 0 s<'�	 ; % " RjILP:M mHPTK*+éaLZh�WD�a�PJR $es�r6'�KLPkP:mWK�GTZ[O

	 ; : C $U4 Z 0 s<'�	 ; % "
. 4 � 	 ; % " 0 $ C : s<'3$J4 Z 0Õs2'�	 ; % " : � $ C : s<' : Z $+ZQ0 s<'�	 ; % :
. 4 � 	 ; % " 05$ C :²s2'3$J4 Z 02s<'-7 � 	 ; % " :�$ C :Ðs<'�$U4 Z 0üs<'�	 ; % : � 0 $ C :Ðs<' : 	 ; % :
GJO]� K*+VDNY�gÝGJZhM´RjPTghg[P � a�m�déZ[O]�VU]Y�K�Z[P:O½PTO C v�X�D�KLKLZhOV� � . Z . t�Z[O�$es�r6'Q�:Z[`:D\a
K*+VD�YFPTO]acK�GTO:K�K�DFI�M PJR 	 ; GTa�s 7�r 7�787�$U4 C : s<'�nVacP�K +VDULFD\ILP4a'GTILD�OVD\�:GJKLZh`TDTv �

o�a�G�Y�P:O]aLD #4UVDFOHY�D�PTR # DFMNMkG �Hn|K*+VD«ILP�PJKba�PTR % ; $ � ' . % ; $ � = Z '�GTILDwOVDF�4G�KLZh`TDILD�GJg|O4U]Mwm|DFIbafRjP:I Z ��t]v4Y +]Zha�Y�P:MNEVg[DFKLD�afK +VD�E]ILP�PJR PTR*Y +VDFP:ILD\M s�ZhO�YFG:acD�$ G '�v
] P � � D6YFPTO]aLZh�VDFIwY\GTaLD	$jm '�ZhO � +VZÝYT+ : ": 3 Z 3çtVv 	�KwZha�OVP ghPTOV�:DFI�KLI�UVD

K*+]GJK'K +VD LFD\ILP4a�PTR-K*+]D % ; $ � = Z 'QGJI�D�I�D\GTgàv9�]PTI�Z[OHaeKbGJO]YFDTn4RjILP:MÇK*+]D�I�D\YFUVIbacZhPTO $ ��'
RjPTI�K*+]DU�
F=ZhMkGJ�:D\a ^ ; $ ) = ZS'�n � DX�]O]��K*+]GJK

^ : $ ) = ZS' . ": ) : 0 ) $J4 Z 0 ": 'W0 Z :
s:s



GJO]��K*+VD\ILDFRjPTI�D
% : $ � =<Z ' . ": $ � 0 ": ' : 0 $ � 0 ": '�$U4 Z 0 ": '�0[Z :

. ": � : 0 $U4 Z 0 s<' � 0[Z : 0NZ 0 r
�
�

Y +VD � F2LFDFI�P:a'PTR�K +VZha_EHP:g[d�OVP:M�ZÝGJg GTILD
:/$cs 054 ZS' + ": � s 0 � Z $cs�0[Z 'N=

GJO]�²K +VD\aLD�GJI�D6OVPTKwOVD�Y�D\a�a�GJI�Z[ghd I�D\GJg=v �VP:IwD� VGTM�E]g[DNRjP:I8Z . : "� K*+VD�ILP�PTK�a�PTR
% : $ � =<Z '�GJI�D

: s4 + /�� 44 �Y-PNEVI�P�`TD�K*+VD�K +VDFP:ILD\M ZhO	Y\GTaLD $jm '�n � D�MkG HTD�U]acD�PTR-K +VD�RjPTghg[P � ZhOV�NghDFMNMkG��
� �	 ���� ����� : ": 3 Z 3 t#( *-, � ���L� * 2 �54 % ; $ � ' . % ; $ � = Z '�, �  �I�P� 1)� *?/! ������� 	:���� * 2+47��� C @ s	F
" 
M����Y ] PJK�D�K*+]GJK

% � $ � ' . s�=
% " $ � ' . � 0[Z 0 ": =

GJO]��RjPTI C @ 4C % ; $ � ' . � � 0 $J4 C :Ðs<'3$ Z 0 ": '2� 7 % ; % " $ � 'W:�$ C :Ðs<'�Z $ Z 0üs2'-7 % ; % : $ � 'M� $es � '�VI�PTM�# D\M�MkG �²GJO]� K*+VD�D� WEVghZhYFZiK�RjPTI�MwUVgÝG $csTs<'�RjPTI % ; $ � =<Z '«PJR Z . t½Y\GTaLDTn� D�H�OVP � K*+]GJK�K*+]D6ILP�PTK�a�PJR % ; $ � = ZS'wGJI�DkOVDF�4G�K�Z[`:D«RjP:IZ @&téGTO]� C @ sTv 	�R
RjPTI�aLPTMND�Z �ÍZhO²K*+VDkIbGJOV�:D�: ": 3 Z � 3 téGTO]� RjP:IwaLPTMND C @ 4Vn-G � F�ILP�PJK�PTR
% ; $ � =<Z ' +]G:a�EHP4acZ[KLZh`TD�I�D\GJgxE]GTIcK�n�K*+VD\O�m�d�YFPTO4KLZhO�UVZ[Ked � D�Y�P:UVgÝ� �]OH�#GTO5Z�� � Z[K*+Z �#3#Z�� 3�tkaLP«K*+]GJK % ; $ � =<Z��,' +]GTa�G«EHGJZhIQPJR�E]UVILD\g[d�Z[MkGJ�:Z[OHGJI�dkILP�PJKbaJ�

� . + /:,N��VI�PTM $cs	� '�n � D�aLDFD�K +]G�KQRjP:I C @ 4WnWK +VD % ; $ � 'Qa�G�KLZÝacRjd�G�ILD�Y�UVIbacZhPTOC % ; $ � ' . � � 0 � ; $+Z '2�-7 % ; % " $ � ']0 � ; $+Z '�7 % ; % : $ � '>=� +VDFI�D � D	OVD\D\��PTOVghdüOVPTKLD#K*+]GJKNK*+VD � ; $+Z 'kGJOH� � ; $+Z 'kGTILD#EHP4acZ[KLZh`TD#RjP:INK*+VDI�GTOV�TD�PJRVZ«ZhO #4UVD\acKLZhPTO v�S,PTO]aLZh�VDFI�K*+]D�YFGTaLD C . r]v6�VI�PTM K +VD�I�D\Y�U]I�aLZ[P:O6RjP:I %��� D�PTmVK�GJZhO	Z[O�K*+]D�PTm�`�Z[P:U]a � G!d:n4K*+VD�YFPTO4KLZhO�UVD\��RjI�G:Y�K�Z[P:O�DJ �EHGJO]aLZ[P:O
r % ��$ � '
% : $ � ' . � 0 � � 0 �	�

� 0 � : 0 
�� �����
�

s24



�VPTI � . /-,�nHK*+VD«g[DFRÚK�aLZÝ�WD�PJR>K +VZÝa�DJ �E]ILD�aLaLZ[P:OéZha�tVvM�*D«OVP � PTm]aLDFI�`TD�K +]G�K�ZiR,G
Y�PTMNEVghD� �O4U]Mwm|DFI +]G:a�EHP4acZ[KLZh`TD�I�D\GTg@E]GJILK�K*+VD\O#Z[K�a_ILD�Y�ZhEVILPWY\GJg-+]GTa�E|P:aLZ[KLZh`TD�ILD�GJg
E]GJILK\v�Y +�U]aFn�mHD\�TZhOVOVZhOV� � ZiK + /:,\0 � " n � +VZhYT+ +]G:a�E|P:aLZ[KLZh`TDNILD�GJg>E]GTIcK�n � D�aLDFDK*+]GJK,K +VD�I�Z[�6+4K +]GTO]�6aLZh�WD�PJR K +VD�GTmHP�`:D_D� WEVI�D\a�aLZ[P:O6GJgÝacP/+HGTa,EHP4acZ[KLZh`TD�ILD�GJg|E]GJILK\vY +VZha�Y�PTO4K�I�G:�WZhY�KLZhPTO�EVILP�`:D\a,K*+]D�K*+VD\PTI�DFM ZhO�K +VD C . rNYFG:acD:v9Y +VD��TD\OVDFIbGJg@YFG:acD
YFGJO#m|D�EVILP�`:D\��acZhMNZ[gÝGJI�g[d:v �

l,dA# DFMNMkG �kGJO]��# D\MNMNG#s:nVYFGTaLD $jm 'QPJRVY +]DFPTI�DFM s�RjP:g[ghP � a\vY +VD�P:OVg[dkY\GTaLD�ghD�RÚK'KLPwE]ILP�`:DQKLP�Y�PTMNEVghD�K�D�K +VD�EVILP�PTRxPTR Y +VD\PTI�DFM´s�ZÝaQ$àY8'�Z[O� +VZhYT+SZ . : ": v6Y +VD�ILD�acU]giK�Z[OV�NE|PTghd�OVPTMNZÝGJgÝaQGJI�D
% ; $ � =�: ": ' . � $,% : ": ' ; $ ) ' . > ; $ ) '3=� +VDFI�D > ; $ ) 'wGTILD�K*+VD#E|PTghd4O]PTMNZhGTgha��WDJ�]OVD\�2Z[O?$es2'�PTRQK*+VD	ZhO4KLI�P��VU]Y�K�Z[P:O v �*D

KLI�D\G�K�K +VZha�YFGTaLD�m�d�GNaeKbGJO]�VGTI���DFZh�TD\OWRjUVO]Y�KLZhPTOéGJI��TU]M�D\O4K\v
� �	 ���� � $&% : ": ' ;W$ ) ' . > ; $ ) 'PQ R T 47��� C @ s	F
" 
M����Y �*I�ZiK�D > ; $ ) ' . $L: ": ' ; 7 ;@)�A � � ; � ) $ ) ' )� +VDFI�D

� ; � ) . BDC
9 E $i: 4�' )9 � � $es���'

# D�K 	 ; $ ) ' . $L: 4�' ; > ; $ ) '�v Y�P EVI�P�`TD#K*+]D g[D\MNMNG � D a*+VP � K*+]GJK �> ; $ � ' .> ; $ � 0 ": ' $ � +VD\ILD � D�E]UWK ) . � 0 ": '�n@aLGJKLZÝa �HD\a $àr6' � Z[K*+�� . ": =�� . sTnxGJO]�
� ; . 4 C 0 sTv6Y +]Zha�ZÝaQD #4UVZh`�GJghDFO4K�KLP6a*+VP � ZhOV�wK +]G�K

$ � 0 ": '<> ; $ � 0 �: ']:�$ � : ": '<> ; $ � : ": ' . $J4 C 0Õs2' > ; $ � 0 ": '&� $es�u6'�*D�a*+VP � K +]G�KQRjP:IQDF`:DFI�d C @ sTn
$�� : s<'�	 ; $�� ']: $��/: 46'�	 ; $�� :�4�']: $U4 C 0 s<'�	 ; $�� : s<'��Ít�� $es � '

RjILP:M � +VZÝYT+ $cs\u 'fRjP:g[ghP � a�m�dkK�G H�Z[OV��� . � 0 �: v�*DNU]aLD�K*+VD�RjPTghghP � Z[OV�#D� WE]GTO]aLZ[P:O]a�RjPTI 9 @ît]n � +VP:aLD�EVILP�PTR a�GJI�D�acKLIbGJZh��+4K<FRjPTI � GTI�� �
%]$,%(' ) . $&%(' ) � " :�9a$&%(' ) =
% : $,%('*) . $&%('*) � : : $U469 0Õs2'3$,%-'i) � " 0 9 : $&%('*) � $es �6'Y-PkEVI�P�`TD�$cs ��'�n � D�D� WE]GTO]�	D\G:YT+#KLDFI�M´Z[O5$cs ��'�Z[O	K +VD�m]G:acZÝa	� $�� :�s2'i)�
S) � �U]acZhOV�	K +VD6D� WE]GTO]aLZ[P:O]a�Z[O $cs��6'�n�GTO]�*K*+VD\Oüai+]P � K*+HG�K«YFP4D	�6Y�ZhDFO4K ��) . � ; � )�PTR

s�r



$��/: s<' ) PTO#K*+VDwg[DFRÚK +]GJOH�#aLZÝ�WD�PJR $es � ''ZÝaQZÝ�WDFO4KLZÝYFGTg[ghd5L\DFI�PNRjPTIQ9 . t =Fs�=?�J�?�>= C vY +VD �]IbaeK_GJOH�6K +VD�K*+VZhIb��K�DFI�Mka_GJI�D��:Z[`:DFO#m�d
$�� :�s2'�	 ; $�� ' .

;@
)�A � � ; � ) $�� : s<' ) � " $es�p6'

$U4 C 0 s<'�	 ; $�� :�s2' .
;@
)�A � $J4 C 0Õs2'�� ; � ) $�� : s<'*) =

ILD�acE|D\Y�KLZh`TDFghdTv9�]PTI�K*+]D�M�ZÝ�V�WghD�KLD\ILM	n
$�� :�4�'�	 ; $�� :�4�' . $�� :�4�'���s 0 $�� :�4�' ;@

)�A " � ; � ) $�� : s<'*) % "��
. $�� :�4�'W0 $�� :�4�' : ;@

)&A " � ; � ) $�� :�s2' ) % " �
�*I�ZiK�Z[O]� $�� : 4�' : . $��/:�s<' : : 4�$��/:�s<']0 s«GJO]�	U]aLZhOV� $es �6' � Z[K*+ % . � :�sTn
GJO]��K*+VD\O acZhMNEVghZiRjd�ZhOV�]n � D�PTmWKbGJZhO

$��/: 46'�	 ; $�� :�4�' . :�s 0 $�� :�s2'^0 ;@
)&A " � ; � ) $��/:�s2'i) � "

:
;@
)�A " $U4�9 0 s<'�� ; � ) $��/:�s2' )

0
;@
)&A " 9 : � ; � ) $�� : s<' ) % " � $U4Tt6'

�VI�PTM $cs\p6''GTO]� $U4Jt '�n
�&� . s :�� ; � " :�$J4 C 0Õs2'�� ; � �

. s :�$i: 4�' BDC s E :�$J4 C 0Õs2' . t =

� " . � ; � � : $es :Ðr � ; � " 0 � � ; � : '�:�$J4 C 0Õs2'�� ; � "
. s : $es 02u C 0 � C $ C :�s2'i'W0 $U4 C 0 s<'3$J4 C ' . t

GJO]��RjPTIQ9 � sTn
�8) . � ; � ) % " : $�� ; � ) % " : $U469N0 s<'�� ; � ) 0 $J9/0Õs2' : � ; � ) � " '�: $U4 C 0 s<'�� ; � )

. $U469 :�4 C '�� ; � ) : $U9 0Õs2' : � ; � ) � "
s �



^�aLZ[OV� $cs ��'�nWK*+]D�GJm|P�`TD�acUVM´acZhMNEVghZG�]D�a'KLP
$L: 46' ) � "�� $ C : 9�'9�� BDC

9�E : 9N0 s
9�� B C

9N0 s�E�� . t��
Y +VZha_EVILP�`:D\a�# D\M�MkGku]nVGJO]�5�]OVZÝai+]D\a�K +VD�EVI�P4PTR�PTRVY +VD\PTI�DFM�s:v �

�����
	 ���� ��������� � 	���*D � PTUVgÝ�*g[Z HTD�KLP#K +]GJO�H Y�Z[MNPJK +�d �QD\�VM�P:O]�*RjPTIN+VZÝa�YFGTILDFRjUVgÜILD�GT�WZhOV�	PJR,K*+VZÝa
E]GJE|DFI_GTO]��RjPTI +VZÝa�`�GJghU]GJmVghD�acU]�T�TD�aeK�Z[P:O]a\v

� � � � ����ÿ�
 � �
�[s��Y�v�Xxv�S +VZ +]GTI�G]n �7� * ������! � * / ��� * ���[� *D, ��1����P�� �� �� 8���=��" / �� >2 (���PTIb�WPTO��

l'ILD�GTYT+#XVY�ZhDFO]YFD���UVmVghZha*+VD\I�a\n ] D ��� P:I Hxn@s\p � �]v� 4 �! ]v �HG!`�GJIb�@n#"�XWUVIfghD\aÜE|PTghd4O]PTMND\af�VD YQYT+VDFmVZÝYT+VD	��n $&%+F A F�' ��� � F � � /GF � ��� / 2 (
4Jt:tA$cs\pTr ��'�n4E]E v 4Jt ��4Mb 4Jt �Jr]v� r �(��v��VI�DFUH�@n �[� *D, ��1����P�� )� �� 8���P��" / �� >2 n)�ÜDFI��:GJMNP:O��fI�D\a�aFn #-PTO]�WP:O n@s\p ��s:v� � �Y�Z[MNPTK*+�d��QD\�WMNP:O]�@n*"LoqS,ghG:aLa�PJR��ÜP:g[d�OVP:MNZhGTg��QZhDFMkGJO]O !_d�E|PJK*+]D\aLD\a\n $«Z[O
EVI�DFE]GTI�GJKLZhPTO v� � �(��v'X L\DF�,+P]n �[� *D, ��1����P�� -� �� 8���P��" / �� >2 (wo_MND\ILZÝYFGTO � G�K +VDFMkG�K�ZhY\GJg�XWP�YFZ[DFKed
S,PTghg[P #4UVZhUVM.��UVmVghZhY\G�KLZhPTOHaFn ] D �/� PTI H|n@s�pTr:pVv

s��


