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

*,+.-/+102-43�57698;:2<>=@?BAC+.D;+FE G9HI8'J'-;8'K

:MLONQPSR@T UV<WUVXYNQ=Z<>[\E^]_Xa`b= ]b`bc'<>= ?7HC=@d>Xa=@`_`befXY=@d,ghXji^XYcfXYNQ=lk -;<WmnD4Xa?@d>`"89<WUfXaNQ=@<>[\Ao<>pFNQef<WUVNQerqQk
st+.-/+.0uNwv�xWyQyQz k@{�|>yQyQ8}kZ5$E�~�� �w� �>k1-"<>m�D4Xa?@dQ`Wk@J48����>zQ�^�_~�� ��� �Qk^�hE^6�k

pFNw�4Pn<>= m>N��hNQeM=@[�+�dQNwi
K�gh`_RZ<>eMUfP�`_=�U4N>�CE�U�<WUfXacMUfXa]_cbkZ�'=@XYi>`befcMXYU�q�NW�C�"`bNQeMdQX�<^k 6�UV� `b=@c_k\�"`bN>efdQXa<,�QyQ�Qy�x�k@�hE�6

E^`bR Uf`bP/pF`be��^kFxWyQy�|

�������w�¡ Z¢>�
J2�@`£? XacMUfefXYp@T UVXYNQ=@c4]bN>=@cfXY?@`beM`b?$<Wef`;UV�@`}dQ`bN>P�`�UVefXY]>k1¤b`_efNW~�UVeMT@=@]�<¥UV`b?�stNQXYcfcMNQ=lkF[aNQd�<WefXYUf�^~

PSXa]ncM`beMXa`bc_kI?@NQT@p@[jq)UfefT@= ]�<WUf`b?�p@Xa= NQP�Xa<>[I<>=@?%= `bd�<WUfXYi>`�p@Xa=@N>P�Xa<>[C?@XacrUVeMXap@T UfXaNQ=\+§¦ZNQe£UV� `
?@NQT p@[Yq)UVefT =@]�<WUf`b?�p@XY=@NQPSX�<>[¨k©<>=	<>R@R [aXa]b<WUVXYNQ=�XYc,ef`_]�<>[Y[a`b?\+ª5�<WR@[a`�R@eMNQdQef<>P«�¬N>e£UV�@`NQ= `
RZ<>ef<>PS`_UV`_e2?@XacM]beM`_UV`;?@XYcMUfefXap T UVXYNQ=�Xac2XY=@]b[YT@?@`b?XY=Uf�@`;69R@RF`b= ?@Xjv®+

*"`_q¯�uNQeM?@c�<W=@?�R �@eV<>cM`bc_°�p@Xa<>cbk�m�T eMUVN>cfXac_kh[aNw�±NQef? `beP�N>P�`_=�UfcbkhP�<¥v^XaP£T@P [YXamW`b[aXY�@N�N^?
`bcrUVXYPn<WUfXaNQ=\k =@`_d�<WUVXjiQ`"p@XY=@NQPSX�<>[F?@XYcMUVeMXap@T^UVXaN>=lk cf<>P�R [a`"PS`�<>=lk cfm>`��4=@`bcMcbkFi><WefX�<W=@]b`W+

² J2�@XYc³cMT@p@PSXYUMUV`b?;P�<>=�T@cf]_efXYR Uo�Z<>copF`b`b=�<>T Uf�@NQeM`b?}p�q}<2]_NQ=�UVeV<W]_UVN>e³NW�^Uf�@`´��+.E®+¥�;Nwi>`bef=�~
PS`b=�U'T@=@?@`_ehLONQ=�UfeV<>]�Uh8'N@+Og"H�~µ6'L�y�|¡~�y>y�-"D9xQx>�QxQ|^+C6�]b]bN>ef?@XY=@dQ[Yq>k@UV�@`}�}+¶E®+®�"NwiQ`beM=@PS`b=�U
ef`�U�<>XY=@cI<"=@NQ=@`�v^]b[aT cfXYi>`>k�efNwqQ<>[YU�q�~µ�¬eM`b`4[aXY]b`_=@cf`�UfN}R T@p@[aXYcf�,NQeCeM`bR@eMN^? T@]b`2UV� `'R T@p@[aXYcf�@`_?,�¬NQefP
N>�³UV�@XYc2]bNQ=�UfefXap T UVXYNQ=lk@NQe4<W[a[aNw�·N>Uf�@`beMc4UfN�? NScMN@k@�¬NQe4�}+¶E®+F�"NwiQ`_ef=@PS`b=�U'R@T@eMR®NQcM`bc_+

�



� �������	��
����������
����� ���������	� �"!#�%$'&)(�!*$+(�&+�
,�=�0ONw�4Pn<>=S<>= ?�E^� `b=�UVNQ=.-�x>y>y�|0/³�u`��@<wi>`�d>XYiQ`_=�57<>R@[a`2R efNQdQef<>PSc©�¬NQe©UV�@`4p@Xa<>cbkQiW<>eMX�<>= ]b`>k
cfmW`_�4=@`_cfc7<>=@?#m�T@erUVNQcMXacnNW�;Pn<¥v^XYP/T@P [aXYm>`b[YXa�@N�N�?	`_cMUfXaP�<WUVNQeMcS�¬N>enR@eMNQpZ<>p@XY[aXjU�q%�¬T@=@]_UfXaNQ= c
Xa=�i>NQ[Yi�Xa= d�1�RZ<>ef<>P�`�UV`_efcb+I0uefXa`32@q��¬NQe2]b<WUV`_dQNQeMXa¤b`_??Z<WU�<

L�<WUV`_dQNQeMXa`bc
� x 45454 6 45454 7 8�9

sCefNQpZ<Wp@Xa[YXYU�q : : : K 45454;: 9 45454<: = �
-hp@cf`_eMiQ`_? > : > K 45454?> 9 45454?>@= 8

<>=@?A: 9CB : 9 -ED :3F D K�F 45454 F D5G�/ B : 9 -ED /�+ID4`_UfT@ef=@XY=@d/UVN/Uf�@`"NQ=@`"R@<>eV<>PS`_Uf`be2]b<>cf`Wk@�O`"�Z<�i>`;�¬N>e
UV� `}P�<¥v^XaP£T@P [YXamW`b[aXY�@N�N^?�`_cMUfXaP�<WUVNQe�HD^+

HD BJI -K>ML : F >*LK F 45454 F >ML= / -r�5/
�4�@`_ef`N> L9 B > 93O�P kZcfN�UV�Z<WU

QR-S>ML9UT : 9 / B y'V -W6 B � F x F 45454 F 7X/
69c2? `bcf]_efXYp®`_?7XY=E^�@`_=�UfNQ=7<>=@?B0ONw�4Pn<W=Y-r�w���>�^k@Z��^+.�[/I�O`;]�<W=BcM`_U4T@RB</Jt<�q^[YNQe�`�v R@<>=@cfXYNQ=
�¬NQe HD,Xa=\-��]/2<>=@?BXYUVc2RFNw�O`_efc4UVN�UV�@`"�¬NQT eMUV�BNQeM?@`be_+�,�=BUV�@`;dQ`_=@`bef<>[ ]�<Wcf`;UV�@`;`�v^RZ<W=@cfXYNQ=B�¬N>e
HD,Xa=Y-��]/�p®`_]bNQPS`bc'<>=`�v^RZ<W=@cfXYNQ=B�¬N>e HD_^Wk@�4�@`_ef`a`nef`_[�<WUf`bc�UfNScMNQPS`b1;RZ<>ef<>P�`�UV`_efcb+

���dc � e�f	$'��fge<e�f	$ �h$ �ifge
3)`ncf�@<>[a[IT@cM`RjkGKl}�¬N>e}Uf�@`n]_N^`3m�]_Xa`_=�U£N>� Pn l XY=)UV� `o1bUV��]b`b=�UfeV<>[´P�N>P�`_=�U}N>�2<7eV<W=@?@NQP
iW<>efXa<>p@[Y`>+©J2��T@c_kFN>T@e2Xa=�UV`_ef`_cMU'Xac4Xa=�j :�: - HD0/�k j : K - HD0/�kkp q : - HDr/2<>=@?�q K - HDr/u�4�@`beM`stttttttttttttu tttttttttttttv

j*w : - HD0/yxzD�{#|~} ���� {�|3} ���� � {�45454 - P�� � /
j K - HD0/yx | �E�� { | ���� � {�45454
jM�5- HD0/yx |~� �� � {�45454
j*�]- HD0/yx � | ��E�� � { |������� {�45454
p q : -rHD0/	x |~� �| �K� ��E� O[� P {�45454
q K - HD0/ B |~�| �� x&��{��� 45454 F -E� B |~���| ��E� T � | ���| �E� /3V,�=#dQ`_=@`bef<>[9UV� `bcf`§PSNQPS`b=�UVcnef`_�¬`_enUVNªUf�@`§eV<W=@?@NQP iW<>efXa<>p@[a`BXYUfcf`_[Y�;NQenUfNªUV�@`�Pn<¥v^XYP/T@P

[aXYm>`_[aXa� N^N�?n`_cMUVXYPn<¥UVNQe HD^+
x



����� � f�� ��� ����� �"�'!k&+�M$'��� �i� $ &)�i�X( $+�"fge��
6 ?@`_UV<>Xa[Y`b?)<>]b]_NQT@=�U�N>��PSN^? X
	Z]b<WUVXYNQ=@chXYc}d>XYiQ`_=�XY=��>N>�@=@cfN>=lk©*"N>Uf¤�<W=@?ª*"`bPSR -r�w�Q�Qx^k	Z�{
<>=@? Z�z,Xa=RZ<WeMUVXY]bT@[a<>e /�+

- X /�Ao`�� U'<>=@?BefXYdQ��U2UVefT =@]�<WUf`b?

�� -�� B�� / B : - � F D0/ O�� l ����� l � :�- � F Dr/�� - ��B � :3F � : {·� F 45454 F � K�� � K�� � :! y[/3V

- XYX�/�E^N>P�`"[Y`_� U2UVeMT@=@]b<WUV`_?7NQe2cMNQPS`}eMXadQ��U2UfefT@=@]b<WUV`_?7? Xacf]_ef`�UV`;?@XacrUVeMXap@T UfXaNQ= c

�� -�� B"� / B : - � F D0/ O#� l����%$ : - � F D0/�� - ��B y F x F 45454 F � � � � �  y[/ V
�� -�� B"� / B : - � F D0/ O �'&���� l : - � F D0/ � - ��B � F 45454 F � � �)( �+* � /3V

J2XaR@RF`_UMU -r�w�>��x0/9<>cMcfT@PS`b?�<�PSN^? X
	Z`_? stNQXYcfcfN>=�? XacMUfefXYp@T UVXYNQ=$N>�IUf�@Xachm�XY=@?§�¬NQehRZ<>erUVXY]b[a`
]bN>T@=�UVc'Xa=B<,]b[aN>T@?]��Z<>P/pF`be_+

- XYXaX�/u57XacMef`_]bNQeM?@`b?7?@XacM]bef`�UV`;?@XYcMUVeMXap@T^UVXaN>=@c
J2�@Xac'?@`_cf]beMXaR UfXYi>`�XYc�T@cM`b?7Xa=+�>NQ�@=@cMNQ=lk®*;NWUV¤}<>=@?�*;`_P�R -r���Q��x0/�+�s�<WeMUVXY]bT@[a<>e�iW<>[aT `bc4N>�

UV� `;�¬eM`-,�T@`_=@]_qBN>��<,eV<>=@? NQP iW<>efXa<>p@[Y`hPn<�qnp®`;ef`_]bNQeM?@`b?BXa=`_efefN>eb+

3�`�=@Nw��dQXYi>`9cMNQP�`'?@`�U�<>XY[ac´]bNQ=@]_`beM=@Xa=@d�UV�@`�dQ`bNQPS`_UfefXY]'? XacMUfefXYp@T UVXYNQ=�<>=@?ncM`_i>`beV<W[lP�N�?^~
X
	@`b??@XacrUVeMXap@T UfXaNQ= c -¨s³NQXacMcfNQ=lkZ[YNQd�<>eMXYUf�@P�XY]�cM`beMXa`bc_k1<>=@?Bcf`�iQ`bef<>[ UVeMT@=@]�<¥UV`b?Bp@XY=@NQPSX�<>[ /�+³J2�@`
]�<Wcf`´N>� Uf�@`IdQ`bNQPS`_UfefXY]C?@XacrUVefXYp@T UfXaNQ="R@eMNwi^XY?@`bc³PSNQef`IcfT R@R®N>eMUo�¬NQe UV�@`CiW<>[YXa?@XjU�qhN>��UV�@`I�¬NQeMP/T@[�<
�¬NQeS< Pn<¥v^XYP/T@P«[aXamW`b[YXa�@N�N^?�`bcMUfXaP�<WUVN>e,dQXYi>`b=	Xa=�E^�@`b=�UfNQ=¯<>= ?�0ONw�4P�<>=J-r�w���>�0/�+�3�XYUf�
ef`_d�<>eM?¯UVN%UV�@`§]_NQefeM`bcMR®NQ= ?@Xa=@d	57<>R@[a`�cMq�P/pFNQ[aXY]�R@eMNQdQeV<WP�c_k9<>]_]bT@ef<>]_q�R@efN>p@[a`_P�c�cM�@NQT@[Y?
ef`_]b`_XYiQ`�P�NQcrUS]�<>eM`_�¬T@['cf]_efT UfXa=�q � [aN>cfcf`_cnN>�"<>]b]_T@eV<>]�q¯<Wef`7<>[Y�O<�q^c�R®N>cfcfXYp@[a`�¬NQe�=�T@PS`befXY]�<>[
]bN>P�R@T^U�<WUfXaNQ=@c_+S-h=@`�]�� `b]�m NQ= UV�@XYc"Xac"UVNXa= ]bef`b<>cf`,Uf�@`�[Y`b=@dWUV� N>�OUf�@`�?@Xad>XYUVc9T@cf`_?�Xa= UV� `
R@eMNQdQeV<WP7+

�



� ����� �����	� � �	�y�_� 
��
 �	�y���� �	�~� �
J2�BR@efNQp@<>p@Xa[YXYU�qS�¬T@=@]�UVXaN>=BXYc

�� -�� B"� / B : -r� T :)/ � - y * : * � F �oB y F � F 45454 F � /
NQe  �'- � B"� / B :� � k : {� B �Q+C¦ZNQeu<£ef<>=@?@NQP cf<>P�R [a`�� : F � K_F 45454 F � � k�UV�@`�Pn<¥v^XYP/T@P
[aXYm>`_[aXa� N^N�?n`_cMUVXYPn<¥UVNQe H:7N>� :�XYc2dQXYi>`b=p�q

H: B � O -�� {��� /
�4�@`_ef`��� Xac}UV�@`nP�`b<>=ªN>�2Uf�@`�cV<WP�R@[Y`>+ ,µU/�¬NQ[a[YNw�4c}Uf�Z<WU�-�E^�@`_=�UfNQ=	<>=@?�0ONw�4P�<>=lkIxWyQy �Qk
Rl�Q�b{ /

H: T : B T : K�� O -���{ : � / F -�xr/
�4�@`_ef` � B �� T j*w : - � /��4XYUf� j@w : - � /��� O : +´3�`}=@`_`b?7Uf�@`}P�NQPS`b=�Ufc'NW��UV� `}iW<>eMX�<WUf`��ª+u3)`
�Z<�iQ`

j K - � / B  O : K FjM�]- � / B -�U{� K / O : � Fj*� - � / B �rj KK - � /�{J-�U{	{� K {� � / O : � V
¦ZeMNQP Uf�@`�PSNQPS`b=�UVc2NW��UV� `}PS`�<W=��� �O`}ef`b<>?@Xa[jq�cM`_U�T@RlkZT@cMXa=@dS`�v^R@eM`bcfcMXaNQ=�-�x0/�kZ[aNw�&N>ef?@`_e
PSNQP�`_=�UVc2N>� H:$<Wef`h�¬NQT@= ?l+´¦1N>e2`�v <>PSR@[a`Wk

j w :�: - H: / B :� Fj w : K - H: / B -r� T x : /K:� Fj Kf: - H: / B : K  Fj K�K - H: / B x -¨x T �~: /K: K  FjM� K - H: / B -�|� T �]/�: �  Fp q :�: - H: / B |� T �
�  F

j*�"�]- H: / B -�|¥{ T �w�Qz~:a{	z�|3: K /�: �  F
�¬eMNQP �4� Xa]��UV�@`_ef`;Xac�Uf�@`;m�T eMUVN>cfXac2� <>]�UVNQe

� - H: / B �Qy T �>z~:a{�{��~: K


N>e�� - H:)/ B �
 T x>y�{	{��� V

{



LONQPSP�`_=�U +�J2� Xac´<>R@R@eMN�<>]��,UVN"Uf�@`4[aNw��N>ef?@`_eCPn<¥v^XYP/T@P [aXamW`b[YXa�@N�N^?�P�N>P�`_=�UfcCN>� H:�XYc ,�T@XYUf`
Xa= ?@`bRF`b=@? `b=�U"N>�©Uf�@`�Ufef`b<WUVPS`b=�UhXY=7Uf�@`,5�<WR@[a`}cMq�P/pFNQ[aXY]�R efNQdQef<>PB+2J2�@`/ef`_cfT@[jUVc'�¬efNQP UV� `
U��uN�R@efN�]b`_cfcM`bc;<>dQeM`b`}`�v <>]�UV[Yq>+�J2� `£cfmW`_�4=@`_cfc;N>�CUf�@`�? XacMUfefXYp@T UVXYNQ=BN>� H: kFP�`b<>cfT ef`b?�p�qBUV� `
?@NQPSXa=@<>=�UI<>cMq�PSR UVNWUVXa]Wk��4Xa[a[^p®`4[a<>efdQ`2Xj� "XacCcfP�<>[Y[ � crUVeV<W=@dQ`b[jq,`b= NQT@dQ�SXYUC�4XY[a[@pF`4¤b`beMN}�4� `b=
 B � O |^+

3�`O=@N>UV`O<9dQ`_=@`bef<>[aXY¤b`b?}�¬NQefP��¬NQeoUV� `�dQ`bN>P�`�UVefXY]u? ` 	Z=@`_?,p�q�Uf�@`�R@eMNQpZ<>p@XY[aXjU�q"dQ`b= `beV<¥UVXa= d
�¬T@=@]�UVXYNQ=

� - : F�� / B :��0-r� T  � / n � -¨y * : * � F :a{� B � F�� <"m�=@Nw�4=nRFNQcfXjUVXjiQ`2Xa=�Uf`bdQ`_e /
�4�@`_= � B �;XYU4?@`_dQ`b= `beV<¥UV`bc4UVN,Uf�@`;T@cfTZ<W[³d>`bNQPS`_UfefXa]9R@efNQp@<>p@Xa[YXYU�qS�¬T@=@]�UVXaN>=l+

57`�<>=B° �  O : F
5�<¥v@V A Xam)V.HCcrUVXaP�<WUfNQe�° H: B � O - � { �� / F

cMN,UV�Z<WU

H: T : B T - : K � O � / O -r�y{: � O � /3V
¦1<>]_UfNQefXa<>[\PSNQPS`b=�U2dQ`_=@`bef<WUVXY=@d,�¬T@=@]�UVXaN>=l°�-r� T 	� O : / n � +
57NQPS`b=�Ufc�<Wef`

j Kf: - H: / B 3: K O �@FjM� K - H: / B : �  -¨|� T �5/ O � K Fp q :�: - H: / B |� T �� � 

LONQP�PS`b=�Ufcb°CJ2�@`}<>crq^PSR UfN>UVXY]hcfmW`_�4=@`_cfc��4XY[a[®Xa=�dQ`_=@`bef<>[lpF`"cfP�<>[a[®XY� � Xac2[a<>efdQ`9<>=@? /=@NWU
cfP�<>[Y[�+

J2�@Xac�<>[ad>`bp@ef<>Xa]IPSNQP�`_=�U�<WR@R@efNQ<>]��,<>dQeM`b`_c�`�v <>]�UV[jq}�4XjUV�}UV�@`�5�<>R@[Y`ucrq^P£p®NQ[YXa]IR@eMNQdQeV<WP7+

|



� � �X�	� �	�y�����a� �X
 �J����
 
�� � 
��
������ �� �	�����
�U��� � f�� � e $'� f��	�b��&+f $'&)(Xe�!k�h$ � ��
 fg�"�'�'fge � �"�%$'&)���X( $ �ifge

�� -�� B"� / B� n�� D � O ���
� T � n�� V - ��B � F x F 45454 F � F D � y[/

¦1<>]_UfNQefXa<>[\PSNQPS`b=�UVc4<Wef`
j�� G�� B D G O -r� T � n�� /

<>=@?UV� `}PS`�<W=
j w : - � / B D O -�� T � n�� /3V

J2�@`}]b`_=�UfeV<>[ PSNQPS`b=�UVc

j K - � / B D
� T � n�� T D¥K � n��-r� T � n�� / K FjM�5- � / B D
� T � � { D K

� T � n�� � � T �
� T � n���� { D �

� T � n���� � T �
� T � � { x-r� T � n��3/ K�� F

j*�]- � / B D
� T � � { D K

� T � n�� � � T �
� T � n�� � { D �

� T � n�� � � T {
� T � � { �-r� T � n�� / K �

{ D �
� T � n�� � � T {

� T � � { �-r� T � n�� / K T �-�� T � n��3/ � � V

�U�dc � f�� � e $'� f���� ��� ����(��  i�"!��# ��i��f�f��?���%$ �"� �h$'fg&
j w :�: - HDr/ B T D � n�� - � K � D T D T x � K � {	{ � � T x0/

x'- T � � { D�{·�]/ K F
j Kf: - HD[/ B T D � n�� - � � T �]/rK- T � ��{ D�{·�]/ F
j K�K - HD0/ B � n�� D%$

x'- T � �h{ D�{·�]/ �
�4�@`_ef`

$ B x>y�{ x � � � D K T {�yrD T {[D � T { � n�� {	{Qy � K � { z � K � D K {��wy � n�� D KT x>�0D K {	z � n�� D�{�x � � D � {	{ � � � T {�y � � T xWy � � � {·�w� � � D K {	{�yrD � � �{"zQy � � D T z � � � D T �wy0D K � � � T zQy � K � D�{	�0D � � n�� T { � K � D � { � � � � D � F
�



jM� K - HDr/ B - � � T �]/�K � n K � -�x � K � DWK T xrD¥K T � � K � � {	� � � D T �0D T � � � {·� T � � � {	� � K � /�D- T � ��{ D�{��]/ � F
� - HD[/ B � T D � n�� - � � T �]/ KT � ��{ D�{·� F

p q :�: - HDr/ B T � n�� -�x � K � D¥K T x DWK T � � K � D�{	� � � T �0D�{ � � K � T � � � T � � � {·�]/- T � �h{ D�{��]/ K � F
j*�"�]- HD0/ B T D��- T � �	{ D�{·�]/��

�4�@`_ef`

� B �w�Q� � n K � D T |>� T x>�>{ � n K � D K T {�x � � � D K {	�QzQy0DC{·�wz0D � � � � T |W{[D � � K � T x>xQ|rD �
{;x>z � n�� {·��z � n � � D � T |>� � K � T z�|>x � K � D K {	zQy�� � n�� D K T �w���>y0D K T z � n K � {�|W{ � n�� D �T x>|Q| � n K � D � T |¥{ � n K � D � T |>zQz � n�� D T �wy�| � � D � T z � � � {��>y � � {�x>z � � � {·���Q��| � � D KT ���Q� � � ��� T �QzQy � � � { � � �	� � � { |W{ �

� � � T �Q�0D � { x>z � � � D�{ x>zQ�0D K � � � { � � � {�|>zQz � K � D{h{@�Q�5D � � n�� {·�wzQ� � K � D � { � n � � T �Q| � � � D � {¯|Q� � n � � D � { ��� � n � � D K T x>z � n � � D F
� B T�
D'- T � ��{ D {��]/ � - � � T �]/ �

�4�@`_ef`


 B T �Q� � � � D � T z T �>{�z � � � D K {·�>�¡xrD�{·�w|rD � � � � T �Q�¡� D � { � n��T |>� � K � T |>�Qy � K � D K {·�w� � n�� D K T �Q�0D K {	� � n�� D � T �w� � n�� D{/�¡�Q� � � D � T |>� � � � {�xWz � � {��>y � � � { �>yQ� � � D K T |W�Qy0D � � � T �>�Q� � � D{"�Q� � � � D � {��¡|rD � � � T xW{[D � { �>�Q� � � � D�{ |Q|Q|rD K � � �{;x>z � � � {�|W�Qy � K � D�{�x>�rD � � n�� T �Q| � K � D � T �Q| � � � D �{ �� � T x¥{ � � � D � {	� ��� � D � {·�wx^� � � � D K T �Q�wx � � � D T z ��� �T �wz � � � D K { � � � � D � {·�w� � � � D V

�



Jt690�AoH ,�+��\`beMN�UfefT@= ]�<WUf`b?7stNQXYcfcfN>=7?@XYcMUfefXap T UVXYNQ=D j :�: j Kf: j K�K jM� K � � q :�: j*�"� �
y +j� ~�y^+.yQ�^�¡x y +Y���Q�Q� ~�y +j�Q�wyQz y + ��|>y�| y + {Q�Q�Q� {@+Y�wx y^+.�Q�Q|>� �w� + �Q�
y +.x ~�y^+.y�|Wz>{ y +.�Q�Q|>y ~�y +j�wzQ� � y + � �¡|Q� y +.�^�¡xW{ x^+.�>z y^+¶x>�^�¡x {@+.|Q�
y + � ~�y^+.yQz^�w� y +¶|¥{�|>� ~�y +.xQxQ|Q| y + z �w�>{ y +¶�W�QzQ� x^+.yQx ~�y +.x^�¡xWz �Q+.�Q�
y +�{ ~�y^+Y�wyQx>� y +¶�WyQ�Q� ~�y +.xW{�|^� y + ��|>z�x y +.zW{�y>{ �Q+.�^� ~�y +.�Q|>�Q| y +.|Q�
y +.| ~�y^+Y�Q����� y +.zQ|>z�x ~�y +.xW{��Qx �Q+ yQ� �w� y +.�Qx>�>{ �Q+.�W{ ~��Q+.xQ�Q|W� ~�y +.y>y>{�y
y + � ~�y^+Y�w�W{�| �Q+.y>y�x>y ~�y +.x>�Q��x �Q+j�w�>{@� �Q+.y>y �wy �Q+Y��� ~��Q+.�^�wyQ| ~�y +¶xWzQ�Q�
y +.� ~�y^+Y��{��>y �Q+Y���QzQ� ~�y +.x^�¡|Q� �Q+j�wz�x>� �Q+.y>���>y y +.�Q� ~rx^+ y�x^�w� ~�y + {�xQx>z
y + z ~�y^+Y�¡|>�>� �Q+¶xW�Qz�� ~�y +j�wzQz>{ �Q+.x^�w�Q� �Q+Y�wx>�>{ y +.zQ| ~rx^+j�w�Q�Q� ~�y + {��^�w�
y + � ~�y^+Y�w�Q|>z �Q+.�>�Q� � ~�y +j�¡|>��| �Q+.x>��x>� �Q+Y��zQyQ� y +¶�>| ~rx^+.xQxQ|�� ~�y + {��QxQ�
�Q+ y ~�y^+Y�¡�>x>� �Q+¶|��¡xQx ~�y +j�¡x^�¡� �Q+.xW{�x>z �Q+¶x>x>��� y +.�Q� ~rx^+j�¡xQx>� ~�y + {>{�|>�
x^+ y ~�y^+Y�¡�W��| x^+¶|��¡�>� y +.x>yQ�Q� �Q+ �Q�QyQ� �Q+¶|WzQ�Q� y +.�W{ �^+.� ��yQy y +.yQx>��x
� + y ~�y^+Y�w�>z�x � +.�>z�x>� y + �Q� �¡� �Q+ �>{��Qz �Q+.z>�Q� � y +.�^� �wy +j��{��Wz y +¶x¥{�|Q|
{@+ y ~�y^+.yQ�^�w� {@+¶x¥{��>{ y + ���Q�Q| x^+ �>{@�Q� x^+.y>�QyQy y +.�W{ ��{@+ z��>yW{ y +¶xW��x^�
|^+ y ~�y^+.y�|>|W{ |^+Y�b{�y�� y + � �wz>{ {@+j��{��Qz x^+¶xW���>� y +.�>� �w� + �Q�Q�>z y +¶xW�Q�Q�
� + y ~�y^+.yQ�>yQ� � +.yQ�Q|Q� y +.x>�Q�Q� |^+�{�y �w� x^+ {Q�>{�� y +.�>� �w� + z �¡x�� y +¶x>xQ|>y
�^+ y ~�y^+.y ����x �^+.y>�QzQ� y +j�¡|>�Q� � + ��x^�Q� x^+.�Q|>�Qy y +.�Q| �¡|^+.|>y �b{ y +Y��z�x>y
z + y ~�y^+.yQy>z � z +.y^�wzQz y + yQ��x>� �^+.�Q�Q�>� x^+.z>� �wz y +.�W{ �w� + �QzQ�>� y +Y�b{�zQy
� + y ~�y^+.yQy>�Q� � +.y>yQzQ� y + y�|Qx>� z + z��Q�W{ � +.y>y �¡| y +.�>� �¡x^+ z��>y>� y +Y�wx>�Q�
�wy + y ~�y^+.yQy^�wz �wy^+.yQyW{@� y + y�x>z�x � + �Q��|W{ � +Y����x>� y +.�^� �¡x^+ �Q�Q�Qx y +Y��yQ�Q�

LONQPSP�`_=�UVcb°}J2�@`ScfmW`_�4=@`_cfc,N>�uUV�@`SpZ<>cMXa]�eV<>= ?@NQP
iW<>eMX�<>p@[Y`�<>=@? UV�Z<¥U£N>� HDp®N>Uf�)pF`b]_NQPS`
[�<WefdQ`£�4� `b=YD�XachcMPn<W[a[�+ ,µ�´UV�@`,cf<W�¬`,cV<WP�R@[Y`/cfXY¤b` - P L /9XYchcf`�U}�¬eMNQP p q :�: - HDr/ B � O {@k\UV� `b=
P L B xQ�W�§�4� `b= D B y'Vj�Q+ ,�=�¦�XYdQT@eM`$�Qk´dQeV<>R �@c�N>�9Uf�@`[aNw� N>ef?@`_eSPSNQPS`b=�UVc,NW� HD <>eM`
?@XYcfR@[a<wq>`b?l+

z



 Bias 

–0.15

–0.1

–0.05

0
5 10 15t Variance

0

5

10

15

5 10 15
t

Skewness

2

4

5 10 15
t

K

0

5

10

5 10 15
t

¦tXadQT@eM`/�Q° �\`beMN,UVefT =@]�<WUf`b?7stNQXYcfcMNQ=7? XacMUfefXYp@T UVXYNQ=

� � ��� � �y�~� ��� �_� 
 �X�y� � 
 
��
������ �� �	�����
sCefNQp@<>p@Xa[YXYU�qS�¬T@=@]�UVXaN>=BXYc

�� -�� B"� / B T � �� [Y=k-�� T � / V - y * � * � F �oB � F x F 45454 F � /
69crq^PSR UfN>UVXY]}PSNQPS`b=�UVc2NW��P�<¥v^XaP/T P [YXam>`_[aXY�@N^N�?n`_cMUfXaP�<WUVNQe H� <>eM`

j w :�: - H� / B T x�-r� T � / K [a=N-�� T � / K � K -�� -¨x F x � � ��� /�$ : { $ K /-�� -¨x F x � � ��� /�$ ��{ $ �~/ K
�4�@`_ef`��R-¨x F x � � ��� / B ��� �
	

��� K 	 ��� K 	
8 &� �%$ ��� K
 � 	 ��� K
 � 	��� �  � 	 �
����

kZ<,��q�RF`beMdQ`bNQPS`_UfefXY];�¬T =@]_UfXaNQ=B<>=@?

$ : B T � � -r� T � /�-¨x T � / T [a=N-�� T � / � � -r� T � /�-¨x T � /{ -¬[a=N-r� T � /�/ K � � -r� T � / K -�x T � /�-�� T x � /k{J-¬[a= -�� T � /�/ � � K -r� T � / � -�x T � K / F$ K B x �
� -¨x T � /k{¯x©[a= -�� T � / � � - { T | � {�x � K /k{	[a=N-�� T � / K � � -r� T � /~-¨� T | � /

�



{�x©[a=N-�� T � / � � -r� T � /~- T { {	� � T � � K { �
� /�{�x©[a=X-r� T � / � -r� T � / � -�x T � K / F$ � B T �

� -r� T � /�-¨x T � / T x©[a=N-r� T � / � � -�� T � / K -¨x T � / T [a=N-r� T � / K � K -r� T � / K -¨x T � / F$ � B x �
� -¨x T � /k{ {I[a= -�� T � / � K -r� T � /~-¨� T � /k{	{I[a=X-r� T � / K � -r� T � /~-¨� T � � { � K /{�x©[a=N-�� T � / � -r� T � / K -�x T � / F

j Kf: - H� / B x �
� -¬[a=N-�� T � /�/ � - T �g{ � / �
�R-¨x F x � � F�� / � : { � K

�4�@`_ef`

� : B�� T -¬[a=N-�� T � / / K - � K /�-r� T � / K -�x T � /T x©[Y=N-r� T � / � � -r� T � / K -�x T � / T �
� -�� T � /�-�x T � /�� F� K B x�- [a=N-r� T � /�/ � -r� T � / K -�x T � /k{	{ -¬[a= -�� T � /�/ K � -r� T � /~-¨� T � � { � K /{�{I[a=X-r� T � / � K -r� T � /~-¨� T � /k{�x �
� -�x T � /3V

5�<>R@[Y`��4Xa[a[u]bNQPSR@T Uf`�Pn<W=�q�Pn<¥UV�@`_Pn<WUfXa]b<>[´�¬T =@]_UfXaNQ=@c,XY=@]b[YT@?@XY=@d§��q^RF`be�dQ`_NQPS`_UVeMXa]�<W=@?
�\`_UV</�¬T@=@]_UfXaNQ= cb+

A N¡��NQef? `be4P�N>P�`_=�Ufc2N>� H� U�<Wp@T@[�<¥UV`b?XY=BJt<>p@[Y`X, ,�+
Jt690�AoH , ,�+1A NQd�<WefXYUf�@PSXa]9cM`beMXa`bc4?@XYcMUfefXap T UVXYNQ=

� j :�: j Kf: j K�K jM� K � � q :�: j*�"� �
y + y�| ~�y + yQzQyQ� y + yQ� �wz ~�y +.xQ�>�Q� y +Y���QzQ� y^+.�Qy>�Qy { +.�Q� ~�y + yQ�QzQ� � +¶���
y +j� ~�y +j�¡|Q|>� y +j�w���Q� ~�y +�{����^� y +Y�w�>�Qz y^+ {�y>�Q� x�+¶|Q� ~�y + �>{�y>z ~��^+Y�b{
y +.x ~�y +.x>zQ�Qy y +.xQ�Q|W{ ~�y +.|>yQy � y +.y>�QyQ� y^+¶|Qx¥{�z y^+ {�x ~��Q+ � �wzW{ ~���y + {>{
y + � ~�y + �Q���W{ y + �Q�QyQy ~�y + � �w� � ~�y^+Y�w�^�w� y^+¶|Q�¥{Q{ ~�y^+.z�| ~��Q+ ��x>�>� ~�� + {Q�
y +�{ ~�y +�{��>zQ� y + �Q�Q� � y + yQy�|>� ~�y^+.�Q�^�¡� y^+¶|>zQx>� ~��>+.zQ� y^+.yQy>zQ� ~�y +.y>�
y +.| ~�y +.|Qx>�Q� y + � �wyQ� y + �>{��Qx ~�y^+ {��Q|W{ y^+¶|Q|>�>� ~rx�+.�Qz �>+ {��>y � z +Y�>�
y + � ~�y +.|W{�� � y +.xQ|W{�z y + �QyQ�>� ~�y^+ {Q{Qz>{ y^+¶|>yW{�z ~��^+ {�� x�+Y�wy>�>{ ��z +.y>�
y +.� ~�y +.|Qx^�wz y +j�wz �¡x y +.�^�w�Q| ~�y^+.�Q�^�w� y^+ {�x>|Q� ~�{ +.�Qy �>+¶�Q�>|>y �>y +.�>�
y + z ~�y +�{Q{��Q� y +j�wy�xW{ y + � �¡|>x ~�y^+Y�¡�WyQy y^+.��xWyQy ~r|�+Y�w� y^+.zQ�>��| {Q� +¶|W�
y + � ~�y + �Qy �w� y + yQ�>{�y y + � �w�Q| ~�y^+.yQ�>�Qz y^+Y�wzW{Q{ ~��^+.�>{ y^+Y��{��^� ���Q+.z>y
y + ��| ~�y +j�wz��Qx y + y �wy>{ y +j�¡x>�>z ~�y^+.yQyQ�Q� y^+Y�wyQx^� ~r��+¶x>� y^+.y ��z�x �W{@+.�>�
y + �Q� ~�y + y�|>�>{ y + yQyQyQ� y + y �wy>z ~�y^+.yQy>y � y^+.y�x¥{@� ~�z^+.z>{ y^+.yQy>y � ��{Q� + {��

�wy



D4`bP�<>efm�cb° - X /³J2�@`Ocf`b= cfXYUfXYi>`�RZ<>erUVc©N>�ZUf�@`�?@N>Pn<>XY=£N>� H� <>eM` � B y*{��^k><>=@? � B � T � L k>�4�@`beM`
�9<>=@?�� L <>ef`�cMPn<W[a[@<W=@?,R®N>cfXYUfXYi>`>+©¦ZNQe�`�v <>PSR@[a`Wk 	ZefcrUCU�<>mW` � B y'VY�4<W=@?�cf`_U p q :�: -¨y'Vj�]/ B :� +
J2�@`_= P L UV�@`}cV<>PSR@[Y`"cfXa¤_`�XYc"�wyQ� � �@Nw�u`_i>`be��¬N>e � B y'V.�^k1<WU4UV�@`}cV<>PS`;cf`�UfUVXY=@d@k P L B �>{�� +
¦ZNQe2PSNQef`"]_efXYUfXa]b<>[®iW<>[YT@`bc�Uf�@`;ef`�<W?@`be4P�<wq�ef`_�¬`_e2UVN,UV�@`�5�<WR@[a`"R@eMNQdQef<>P7+

- XYX�/O8'N>UV`;Xa=�Uf�@Xac4]b<>cf`"UV� `}]_NQPSRZ<>efXYcfNQ=N>�³UV� `;iW<>eMX�<>= ]b`hUV`_efPScbk j Kf: - H� /�k'j K�K - H� /�+- XYXaX�/uE^NQPS`"]��@`b]�m�c�NQ= j@w :�: k+j Kf: k+j K�K k+jM� K k+j*�"��<>ef`;dQXjiQ`_=BXY=J�<>p [a`X, ,�,�+
J2�@`'<>dQeM`b`bPS`b=�UIpF`_U��u`b`_=�UV� `'5�<>R@[Y`�ef`_cfT@[jUVcI<>=@?S<h]_NQP�R [a`_Uf`b[jq£XY=@?@`bRF`b= ?@`b=�Uu<>[ad>`bp@ef<>Xa]

<>R@R efN�<>]��·Xac�PSNQcrU�dQeV<¥UVXY� q�XY=@d@+ E�`b`�0ONw�4Pn<W=�<W=@?�E^�@`b=�UfNQ= -��w���>y[/�<>=@?�E^�@`_=�UfNQ=&<W=@?
0ONw�4P�<>=\-r�w���>�^k*Z�|^+.x0/�+

Jt690�AoH , , ,OLONQPSRZ<>eMXacfN>=BNW�C5�<WR@[a`;<>= ?7R@eM`_i�XaN>T@c4ef`bcMT@[YUfc � B y VY�j w :�: j Kf: j K�K jM� K j*�"�
5�<>R [a` ~�y +j�¡|Q|>� y +j�w���>� ~�y +�{����^� y +j�¡�>�Qz ~�y + �>{�yQz
Jt<>p@[a` ~�y +j�¡|Q|>z>� y +j�w���>�W{ ~�y +�{����^� y +j�¡�>�Qz ~�y + �>{@�

3�`nP/T@cMU�RFNQXa=�U�NQT U£Uf�Z<WU��O`n<>ef`�cfT@eMR@efXYcf`b?%p�q�UV�@`_cf`�]_NQXa= ]bXa? `b=@]_`bcbk�cfXa= ]b`�Uf�@`nUV<>p@[a`
iW<>[aT `bc -�|^+j��]_/;<Wef`�pZ<>cM`b?�N>=�<cV<>PSR@[Y`,cfXa¤_`�NW� P B ��y kop@T U}cMUfXa[a[�]�<>=)p®`�T@cM`b?)�¬N>e}NWUV�@`_e
cV<WP�R@[Y`"cfXY¤b`bc_+

Bias

–0.4

–0.2

0.2 0.4 0.6 0.8
t

Variance

0

0.1

0.2

0.3

0.2 0.4 0.6 0.8
t

¦�XadQT ef`}x^°IA NQd�<WefXYUf�@PSXa]9cM`beMXa`bc4?@XYcMUfefXap T UVXYNQ=

�Q�



� � ��������� �	�y�����a� �X
 ����.� � � ��� 
��
 �	�y���� �	�~� �
�C��� 
\&+fg���y�X�" �� $	� �~(Xe�!*$ �"f e
J2�@`}p@Xa= NQP�Xa<>[F?@XacrUVefXYp@T UfXaNQ=n�4XjUV��> B {

 �'- � B"� / B�
� >��� : �  � n �
<>=@?B?@NQT p@[Yq�UVefT =@]�<WUf`b?B�4XYUV� �Qk^UV�@`;?@XYcMUVeMXap@T^UVXaN>=�Xac

 �'- � B�� / B {�:� � O�� - :)/ ��B � FB �~: K  K O�� - :)/ ��B x FB {�: �  O�� - :)/ ��B � F
�4� `bef`}y * : * �Qk0:b{� B �QkZ<W=@? � - : / B � T : � T  � +

Qo- �� / B > : { :�'-� � n : T : � n : /� - : / V
69crq^PSR UfN>UVXY]}PSNQPS`b=�UVc2NW��P�<¥v^XaP/T P [YXam>`_[aXY�@N^N�?n`_cMUfXaP�<WUVNQe�<>ef`

� B T � � K T x � K T � � T x � T x�{�x �
� - � T �]/*- � K T � { x0/ F - � B : /

j w :�: B � O x - � T �5/M- � K T � { x0/M-¨x � T �]/k- � K T � T |0/ �-�x � K T x � T �0/ K F
j w : K B - � T �]/ � - x � T �5/M- � K T � { x0/ $

{ -�x � K T x � T �0/ �
�4�@`_ef`

$ B �¡x � : $ T �Qy ��� {,x>� ��� {,xW{Q{ � � T ���Q� � � T |^�wz � � T x>�>� � � {n�wzQyQy �
� T xW���>� � K {n�w�Qx>z � T � �wz F

j Kf: B � O x � - � K T � {�x0/ K - � T �]/
x � K T x � T � F

j K�K B - � K T � { x0/rK � - � T �]/ �
x -¨x � K T x � T �0/

�¡x



�4�@`_ef`

� B �w� � � T �>{ � � {�| � � { x>yQ� � � T {�� �
� T �>� � �

� {	{�|W{ � K T xW{�� � { �Qy F
j*� K B - � T �]/M-�x � T �]/M- � K T � {�x0/ � -¨� � � T �¡x �

� T �w� � Kh{��w� � T �[/ �
{ - x � K T x � T �[/ � F

� B ���� � - � K T � {�x0/ K - � T �]/
x -�x � K T x � T �[/ F

p q : B - � � � T �¡x �
� T �w� � K {·��� � T �[/k- � K T � { x0/k-�x � T �]/

x�-¨x � K T x � T �[/ K�� � � � � n � @K 	 � � � n : 	
K � K � � n K � n �
	 F

j@�"� B � - � K T � {�x0/ � - � T �]/ 

z�-�x � K T x � T �0/ �

�4�@`_ef`


 B T �Q�wyW{ � {��¡�Qx>� � �
� T �w�Q�QxQx �

� {��^�b{@� � K T ��|W{Q{ � � T ��xQ�Qx � � {	�QyQzQy � � {�x>y>zQy � �{�{QzQy � : $ T xW{�yQy � � { �Q� F

� B �
x � - � T �5/M-�x � K T x � T �0/ �

�4�@`_ef`

� B T �W{Q{ � {��>zW{@� �
� T zQ��|>z �

� { �Qz>��| � K T �¡xW{ � � T ��x^�¡x � � { �>�Q��x � � {·�¡x>|Qx � �{�xWzQz � : $ T �b{Q{�y � � { �Q�'V

�C�dc �#�����# � 	�K��� � � ��
� i�
J2�@XYc `�v <>PSR@[a`CXYcl?@T@`CUVN48'`_�u`b[Y[ -r�w�Q�Q|0/�+o69c³<>="N>T UVcrU�<>=@? Xa=@d4`�v <>PSR@[Y`©N>�^?@NQT@p@[Y`©UVeMT@=@]�<¥UVXaN>=
XYU�Xac�PS`b=�UVXYNQ=@`_?�Xa='�>NQ�@= cfNQ=lk1*"N>Uf¤"<>=@?B*"`bPSRY-r���Q��x0/�+I8�`_�u`b[Y[l]bN>=@cfXY?@`beMc�</PS`b? Xa]�<W[\cfXjUVT^~
<WUfXaNQ=�XY=��4�@Xa]��7</cfR@T^UVT@P cf<>P�R [a`9�¬eMNQP <W=BXY=@?@Xji^XY?@TZ<>[®Xac�? XYi�Xa?@`_?Xa=�UVN/�¬NQT e2cfT@p^~µcV<>PSR@[Y`bcbk

�w�



`�<W]��·cf<>PSR@[a`7p®`_Xa=@dªUf`bcMUf`b?#�¬NQe�]b<>=@]_`be�P�<>[aXYdQ=Z<>=@]�qQ+&6
cV<>PSR@[a`7Xac�T cf`b?#�¬NQencMU�<¥UVXacrUVXY]�<>[
]bN>=@cfXY?@`bef<WUVXYNQ=XY�³XYU4]_NQ=�U�<>XY=@c

- X /ONQ=@`;R®N>cfXYUfXYi>`;<>=@?�UV�@eM`b`}=@`bdQ<WUVXjiQ`bc_k
- XYX�/´U��uN�RFNQcMXYUVXjiQ`_c�<W=@?�U��ON�=@`bd�<¥UVXYi>`bc_k
- XYXaX�/CUV�@eM`b`;RFNQcfXjUVXYi>`bc'<>=@?NQ= `}= `bd�<WUfXYi>`>+
G�`_ef`�Xa=#�4�@Xa]��·NQ=@`§UfN	Uf�@ef`_`�RFNQcMXYUVXjiQ`_cBeM`b[a<WUV`$UfN	P�<>[YXadQ=Z<W=@]_q>+ 8�`��O`_[a[���cR@eV<W]_UVXY]�<>[

`�v <>PSR@[Y`"Xac��¬NQe4<,��T@=@?@eM`b?$RF`beMcfNQ= c'XY=��4�@Xa]��

sttttttu ttttttv

{�|hcfRF`b]_XaPS`b=@cI�Z<>?SNQ=@`4RFNQcfXjUVXjiQ` F
xQ�hcfRF`b]_XaPS`b=@cI�Z<>?�U��uN�RFNQcfXjUVXjiQ`bc F
�¡|hcfRF`b]_XaPS`b=@cI�Z<>?�UV� ef`b`4RFNQcfXjUVXjiQ`bc F
�w�"cfRF`b]_XaPS`b=@cI�Z<>?��¬NQT@eCRFNQcMXYUVXjiQ`_c�V

J2�@`}Pn<¥v^XYP/T@P [aXamW`b[YXa�@N�N^?�`bcrUVXaP�<WUfNQe2Xac4<,cfN>[aT UfXaNQ=�N>�³UV� `}` ,�TZ<WUVXYNQ=
: K -¨x T �� /k{ : -¨x�{��� /�{�x -�� T �� / B y

�4�@`_ef` �� Xac4UV�@`}P�`b<>=BN>�I<�eV<>=@? NQP cV<>PSR@[Y`�� :3F � K_F 45454 F � � U�<Wm>`b=7�¬efNQP Uf�@`£p@<>cfXY];UfefT@=�~
]�<¥UV`b?�p@Xa= NQP�Xa<>[�+³8'`_�u`b[a[1crU�<WUf`bcIUV�@`'cfNQ[YT UVXYNQ=,�¬NQeI�@Xac´<>R R@[aXY]�<WUfXaNQ=/UfN�pF` H: B y V.�>{����§y'V yQ�>{@k
UV� `}ef<>=@dQ`}<>R RZ<>ef`_=�UV[Yqnp®`_Xa=@d�XY=Uf`beMP�c2N>�tUV�@`;crU�<>=@?@<>ef?B`beMefNQe_+

0OefXY`~2@q�Xa=�UV�@XYc2]�<>cM`

�� -�� B"� / B 
� {� � : �  � n � O�� - :)/3V - ��B � F x F � F y * : * �]/
69[YcfN,�¬efN>P UV� `}[YXamW`b[aXY�@N�N^?�`�v^R@ef`_cfcfXYNQ=7Uf�@`beM`;Xac�UV� `;�¬N>efP�: T > T �

 T��
� - :)/
� : O�� - : / F

cfT P�PS`b?NwiQ`_e'Uf�@`;cV<>PSR@[a`Wk@[a`b<>?@c�UfN�Uf�@`;`-,�TZ<WUfXaNQ=
���B > :b{ :� � � - : /

� : O�� - : / � - : B H:)/
PSNQef`_N¡i>`be2�u`��Z<�i>`

� - : / B x3:  -¨x� K {	�~:�U{ x3: K / B x :� - : K T : {�x0/ V
G�`_=@]b`

�
� - : /
� : B {)-� � T : � / F

��{



<>=@?
�
� - : /
� : O�� - :)/ B x -� � T : � /:� - : K T :b{�x0/

cfN�UV�@<WU'<W� UV`_e2cfXYP�R@[YX
	Z]b<WUVXYNQ=
���B x - :ZK�{: {��]/: K T :b{�x V -¨y * : * �5/

J2�@XYc�<WdQef`_`bc2�4XYUf�78'`_�u`b[Y[���c'`�v^R@ef`_cfcfXYNQ=

: K -�x T �� /k{ :�-�x�{ �� /k{ x -r� T �� / B y'V -¨y * : * � F : B H: /
�C��� ������&+���i� �ye;f ��� �ifg(������ e�� &+�  i���k�h$+�"f e
Jt<>m>`

�� -�� B"� / B 
� >� � : �  � n � O�� ��� l_- : / V - ��B � F �%{�� F 45454 F > T � F y * : * � F :k{  B �]/Y-¨�0/
�4�@`_ef` � ��� l5- : / B � n l���� l 
�

> � � : �  � n � V
57NQeM`bNwiQ`_eOXj�@> B x	�§k*-
� B � F x F � F 45454 /�UV�@`_=�y (�� * � � XY�@> B x�� {)�Qk�UV�@`_=�y (�� (��

-�� B � F x F 45454 /�+
¦ZNQe�UV�@`;P�<¥v^XaP/T P [YXam>`_[aXY�@N^N�?�`_cMUVXYPn<¥UVNQe H:lk@Xa=�UV`_efPSc4N>�tUf�@`;P�`b<>=��� k

��: T > T ��
 T �

� ��� l5- : /
� : O�� ��� l_- : / - : B H: /

�¬efN>P �4�@XY]��
�� B > :b{ :� � � � ��� l_- :)/� : O�� ��� l_- :)/ � V - : B H:)/ - {[/

0OT U

�
� ��� l_- : /
� : B � n l���� l 
�

> � � �
� : - : �  � n � /B � - :�0/ l n : -  � n K l ®: T : � n K l ®: /3V

G'`b=@]_`"�¬efNQP?- �[/�k

���B > :b{
� 
� > � � -� � n K l ®: T : � n K l ®:�/
8 � n l��� l 
� > � � : � n l  � n � n l F -�|r/

�¡|



�4XYUf��UV� `/ef`_[�<WUfXaNQ=7p®`�U��O`_`b=Y>%<>=@? ��cf`�U"NQT U9T@=@?@`_e"`-,�TZ<WUfXaNQ= -¨x0/�+9J2�@Xach`�v^R@ef`_cfcfXYNQ= Pn<�q
pF`�T@cM`b?nUfN�d>XYiQ`'<>=n<>R@R@eMN�v XYPn<¥UV`4cfNQ[YT UVXYNQ=,�¬NQe H: k�R@[aNWUfUVXY=@d �� <>d�<WXa=@crUk:n�¬NQek: B y'Vj� -¨y VY�]/ry'V �
NQe2PSNQef`"`�v�UV`b= ?@`b?$ef<>=@dQ`;Xj�t= `b]b`_cfcf<>eMq>+OJt<>p@[a` ,��£kZ?@XacMR@[�<�qnUf�@`�5�<>R@[Y`"ef`_cfT@[jUVc2�¬NQe'<,eV<>=@d>`
N>��:%<>=@? UV� `�]b<>cf`_c�- { kY�]/�kC-��wy kj�]/�kg-��wy k.x0/�kt<>=@? -r�wy^k.�[/�k³�4� `bef`.-S> L F �r/"eM`_�¬`_efc�UfN�<?@NQT p@[Yq
UVeMT@=@]b<WUV`_?7p@XY=@NQPSX�<>[1�4XYUf�7XY=@?@`�v�> L k1<W=@??@NQT@p@[Y`"UVefT =@]�<WUfXaNQ= ��+

J³6h0�AoH ,�� 8'`_�u`b[a[ � c4?@N>T@p@[Yq�UVeMT@=@]�<¥UV`b?7p@Xa= NQP�Xa<>[F?@XacrUVefXYp@T UfXaNQ=
� � w :�: � w : K �� � Kf: � K�K � � K � �Z:�: � �"� �

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

	�
��  ����
��������2121213� , �4���  �����
 "! � #  "!$ �  �  "!$ ) �)� � !$ +* �)�  "!$ �5� * #  "!$ ) ) +-  "!$ ) ) .  "! �  #  "!$ ) ) � #  "!0,)-
 "! � #  "!$ � - . #  "!$ ) �)& � !$ �%���  "!$ �  �  "!$ ) �"�  "!$ ) ) )  "!$ �  "!$ ) ) � #  "!$ +*
 "! � #  "!$ �)�(& #  "!$ ) �"� � !$ ) +- .  "!$ �)�)�  "!$ ) �+. #  "!$ ) ) ) #  "!$ �  "!$ ) ) &  "! � -
 "! � #  "!$ ) +*� #  "!$ ) �  � !$ ) �%�  "!$ �%� ,  "!$ ) � ,  "!$ ) ) )  "!$ �  "!$ ) ) +*  "! �(�
 "!0*  "!$ ) ) )  "!$ ) ) ) *�!$ ) ) )  "!$ � * �  "!$ ) �)�  "!$ ) ) )  "!$ )  "!$ ) ) �  "!$ .
 "! &  "!$ ) +*�  "!$ ) �  *�!0,), .�&  "!$ �%� ,  "!$ ) � , #  "!$ ) ) ) #  "!$ �  "!$ ) ) +*  "! �(�
 "! .  "!$ �)�(&  "!$ ) �"� & !0,), �(�  "!$ �)�)�  "!$ ) �+.  "!$ ) ) )  "!$ �  "!$ ) ) &  "! � -
 "!0-  "!$ � - .  "!$ ) �)& . !0, . *),  "!$ �  �  "!$ ) �"� #  "!$ ) ) ) #  "!$ �  "!$ ) ) � #  "!$ +*
 "!0,  "!$ �  � #  "!$ ) �)� -�!0, �'& *  "!$ �5� * #  "!$ ) ) +- #  "!$ ) ) . #  "! �  #  "!$ ) ) � #  "!0,)-

�w�



� � w :�: � w : K �� � Kf: � K�K � � K � �Z:�: � �"� �
	�
��  ����
 �������2121213� - �4���  �0�+�

 "! � #  "!$ �  +-  "!$ �  � � ! �)�"�(�  "!$ �)�)& #  "!$ ) +* �  "!$ ) �)�  "! �  #  "!$ ) �"� # � ! �'�
 "! � #  "!$ � *)* #  "!$ ) � , � ! .).3���  "!$ �  �  "!$ ) .�& #  "!$ ) �"� #  "! � ,  "!$ ) �5� #  "!$ �
 "! � #  "!$ �%�'� #  "!$ ) +-)- � ! � - �)�  "!$ �  +*  "!$ �)� * #  "!$ ) �%� #  "! � *  "!$ ) � ,  "!0- &
 "! � #  "!$ ��. - #  "!$ ) +* � � ! �5�'� *  "!$ � , �  "!$ �  +, #  "!$ ) �5� #  "! �+.  "!$ ) �+.  "!0, �
 "!0*  "!$ ) ) )  "!$ ) ) ) *�!$ ) ) )  "!$ � - &  "!$ �  �  "!$ ) ) )  "!$ )  "!$ ) �%�  "!0-)*
 "! &  "!$ ��. -  "!$ ) +* � *�!0-)* & *  "!$ � , �  "!$ �  +,  "!$ ) �5�  "! �+.  "!$ ) �+.  "!0, �
 "! .  "!$ �%�'�  "!$ ) +-)- & ! &"�(&+.  "!$ �  +*  "!$ �)� *  "!$ ) �%�  "! � *  "!$ ) � ,  "!0- &
 "!0-  "!$ � *)*  "!$ ) � , . ! �)� *),  "!$ �  �  "!$ ) .�&  "!$ ) �"�  "! � ,  "!$ ) �5� #  "!$ �
 "!0,  "!$ �  +- #  "!$ �  � . ! &+. -)-  "!$ �)�)& #  "!$ ) +* � #  "!$ ) �)� #  "! �  #  "!$ ) �"� # � ! �'�

	�
��  ����
 ��� ���2121213� ./�4���  �0�+�
 "! � #  "!$ &)�)�  "!$ � - � � ! �  . -  "!$ �)& - #  "!$ ��.��  "!$ ) � ,  "! ��� #  "!$ ) +, � # � !$ &
 "! � #  "!$ . *� #  "!$ ) �)� � ! � ,)-)*  "!$ �'& ,  "!$ � * . #  "!$ ) +*)- #  "!0* .  "!$ ) ��� #  "! �5�
 "! � #  "!$ +*), � #  "!$ �  +* � !0-), .   "!$ � *),  "!$ � , � #  "!$ ) & , #  "! .   "!$ �)� * � ! & *
 "! � #  "!$ �"�(� #  "!$ �5� , � ! �  +, &  "!$ �'�+.  "!$ � -� #  "!$ ) � - #  "! �'�  "!$ �  � � ! .��
 "!0*  "!$ ) ) )  "!$ ) ) ) *�!$ ) ) )  "!$ ���(�  "!$ �)&   "!$ ) ) )  "!$ )  "!$ ) +, � � !0* &
 "! &  "!$ �"�(�  "!$ �5� , *�!0*),� �  "!$ �'�+.  "!$ � -�  "!$ ) � -  "! �'�  "!$ �  � � ! .��
 "! .  "!$ +*), �  "!$ �  +* & ! �  �   "!$ � *),  "!$ � , �  "!$ ) & ,  "! .   "!$ �)� * � ! & *
 "!0-  "!$ . *�  "!$ ) �)� & !0*� � *  "!$ �'& ,  "!$ � * .  "!$ ) +*)-  "!0* .  "!$ ) ��� #  "! �5�
 "!0,  "!$ &)�)� #  "!$ � - � & ! . , �)�  "!$ �)& - #  "!$ ��.�� #  "!$ ) � , #  "! ��� #  "!$ ) +, � # � !$ &

	�
��  ����
��� * ��&������  � �/�
 "! � #  "!$ &+.��  "!$ �"�(& � ! �(�+. ,  "!$ +* .). #  "!$ �)�)&  "!$ �5��� � !$ � #  "!$ �  ) # � ! &)&
 "! � #  "!$ .�� * #  "!$ �(�"� � ! �"�)� ,  "!$ +- �)&  "!$ �)&"�  "!$ ) �(&  "!$ .  "!$ ) +* & #�� !$ +-
 "! � #  "!$ +* &"� #  "!$ �)� - � !0* � , �  "!$ +, �'&  "!$ +*� . #  "!$ ) �'� #  "! �5�  "!$ �)�   "! �)&
 "! � #  "!$ � , & #  "!$ � * � � ! . * � *  "!$ +,)-),  "!$ +*)-)* #  "!$ ) � * #  "! �)�  "!$ �'�%�  "!0-)-
 "!0*  "!$ ) ) )  "!$ ) ) ) *�!$ ) ) )  "! �  ) )  "!$ &  )  "!$ ) ) )  "!$ )  "!$ �'&  � !$ ) 
 "! &  "!$ � , &  "!$ � * � *�! �%�/. *  "!$ +,)-),  "!$ +*)-)*  "!$ ) � *  "! �)�  "!$ �'�%�  "!0-)-
 "! .  "!$ +* &"�  "!$ �)� - *�! � -� +-  "!$ +, �'&  "!$ +*� .  "!$ ) �'�  "! �5�  "!$ �)�   "! �)&
 "!0-  "!$ .�� *  "!$ �(�"� *�! & -)- �  "!$ +- �)&  "!$ �)&"� #  "!$ ) �(& #  "!$ .  "!$ ) +* & #�� !$ +-
 "!0,  "!$ &+.�� #  "!$ �"�(& *�!0- &)�"�  "!$ +* .). #  "!$ �)�)& #  "!$ �5��� #�� !$ � #  "!$ �  ) # � ! &)&

�¡�



�C� � � �#� �	& !�� fge�$+��� ���y�X(� i�h$ �ifge��
- X /�J2� `�U�<>p T@[�<WUfXaNQ= cn<>eM`�]_NQ=@cfXYcMUf`b=�U��4XYUf��UV� `�cMq�PSP�`�UVerq�XY=�i>NQ[Yi>`b?¯XY=�UV� `�`�v^]��Z<W=@dQ`

:#�¬NQe �+�¦ZNQen`�v <>PSR@[a`.j*� K -¨y'V.|0/ B y�<>=@? p q :�: -¨y'V.|0/ B y + J2� `§]�<>cM`�NW�}Uf�@`§?@NQT p@[Yq
UVeMT@=@]b<WUV`_?¯p@Xa= NQP�Xa<>[X-��wy kj�]/,ef`-,�T@XYef`_cnPSNQef`B<>]_]bT@ef<>]_q�UV�@<>= Uf�@`�]b<>cf`7N>� -¬{@kY�5/�kO�4�@XY]���XYc
8�`��O`_[a[ � c4`�v <>PSR@[Y`>+CJ2�@XYc'XYc4<>[acMN/UV�@`;]b<>cf`;�¬NQeN-r��y k¶xr/�k�-��wy k �[/�<>=@?\-r��y k {[/�+

- XYX�/u¦ZNQe´UV�@`hUV<>p@T@[a<WUV`_?�]�<Wcf`bc_k0: B y'Vj� -¨y'Vj�]/ry'V.�^k [�<WefdQ`�cV<>PSR@[a`_c2<>eM`h=@N>U4<W=�UfXa]_XaRZ<WUf`b?n�¬N>e
{ (�> * �wy � �¬N>eU> � �wy k@]b<>T UVXYNQ=Xac4<>?^i^XYcf`_?l+

�C� � ����� �d$ �ie � !k�	�'��f �'�Xfg(X�� "�#$'&)(Xe�!k�h$ �ifge;f��o$ ��� �X�ie�f�� �"�  
¦ZNQeU> B � k@Uf�@`;p@Xa= NQP�Xa<>[F?@NQT@p@[jqnUfefT@=@]b<WUV`_?7p�q �;pF`b]bN>P�`_c

�  K :A{	� 3: K F
cfN�UV�@<WU  �'- � B �]/ B  F �� -�� B x0/ B :MV
J2�@`_ef`�Xac<%cfXYP�XY[�<>eS]��Z<>ef<>]_Uf`befXYcMUfXa]$�¬NQeY-¨|^k¶xr/�kA-¨�^k �[/�k9<>=@?�Xa=�dQ`_=@`bef<>[�-�x >Y{ � F >M/�k > B
� F x F 45454 + ,µUSUVT ef=@c�NQT UnUf�Z<WU j Kf: - H: /SeM`bP�<>Xa=@c�T@=@<>[YUf`bef`_?��¬NQe�UV�@`7]�<>cM`bc -¨|^k.x0/�k -¨�^k �[/S<W=@?
-¨�^k { /�+E^XYP�XY[�<>eM[YqUV�@`�P�N>P�`_=�Ufc j K�K - H: /�k�j*� K - H: /�k p q :�: - H: /�k�<>= ? � ef`_Pn<WXa= T@=@]��Z<W=@dQ`b?�<Wc
UV� `N> N>�³UV� `}p Xa=@NQPSX�<W[®]��Z<W=@dQ`bc_+

3�`�=@Nw��[aN�NQmn�¬NQe'<>=�Xa=@?@`_R®`_=@?@`_=�U9]��@`b]�m1+9¦1eMNQP `�v R ef`bcMcfXYNQ= - { /��¬NQe2UV� `£PS`�<>=7N>�©UV� `
eV<W=@?@NQP iW<>eMX�<>p [a`bc � : F � K_F 45454 F � � k@�u`}�@<wi>`

���B >�{ H:
�¬NQe©Uf�@`4?@NQT@p@[jq/UVeMT@=@]b<WUV`_?n]�<Wcf`a-�x >�{ � F >M/�k > B � F x F 45454 +©G�`_=@]b`'`�v^]_`bR Uu�¬NQe©UV�@`4PS`�<>=�UV� `
]b`_=�UVeV<W[´PSNQPS`b=�UVc;N>� H: koUV�@`SPn<¡v XYP/T@P±[aXamW`b[YXa�@N�N^?�`bcMUfXaP�<WUVN>ebk³<>ef`,Uf�@NQcf`SN>� �� +�LONQ=@cMXa?@`_e
UV� `b=UV�@`;PSNQP�`_=�UVc2N>��� XjUVcM`b[Y��+t3�`;�Z<�iQ`;�¬NQe�U��uN�]_NQPSR®NQ= `b=�UVc

�� -�� B >k/ B 
� x >�{��
> � : �  � ®: O�� - :)/ F

 �'- � B >�{·�]/ B 
� x >�{��
>�{·� � : � ®:  � O�� - :)/ F

cMN,UV�Z<WU � - : / B�
� x >�{��
> � : �  �

�wz



[a`b<>?@XY=@d/UVN ��'- � B >k/ B  F ��'- � B > {·�5/ B : F
UV� `,P�`b<>=$iW<>[aT@`�N>� � p®`_Xa=@d�>o{\: +;3�`,�Z<�i>`/UV�@`_= �¬N>ehP�N>P�`_=�UfchN>� � <>pFNQT U"XjUVc�P�`b<>=
dQXjiQ`b=Bp�q

� L
> T -K>�{ : / B T : >�{�� T -K>�{ : / B 

sCefNQpZ<Wp@Xa[YXYU�q  :
57NQPS`b=�Ufc'NW� � =@Nw���¬NQ[Y[aNw�

j K - � / B  - T : / K {: -�r/ K B :  FjM�]- � / B  - T : / � {: -�r/ � B :  -�� T x3: / Fj*� - � / B 3: � {:� � B :�'-r� T �3: {	�~: K / V
8'Nw���¬NQe2PSNQPS`b=�UVc2N>� H: B �� T >�k

j Kf: - H: / B j K - � / B :  FjM� K - H: / B j*�]- � / B :  -�� T x : / Fj*�"�5- H: / B j@� - � /k{	�rj KK - � / B :� -�� T �~:b{ �~: K / F
cMN,UV�Z<WU � -¨<>=B`b[Y`bPS`b=�U4Xa=�Uf�@`�5�<>R@[Y`"NQT UVR T U /�Xac2d>XYiQ`_=7p�q

� B -¨�~: K T �3: {��]/ O - :�r/3V
3)`9cf`_`hUV�Z<¥UOUV� `9PSNQP�`_=�UVc�<Wef`9XY=@?@`_R®`_=@?@`b=�U2NW��>�k%>  �>+CJ2�@`bcM`"P�NQPS`b=�UfcO<>d>ef`b`9`�v <>]_Uf[Yq
�4XYUf�%UV�@NQcM`�?@`beMXYi>`b?��¬efNQP«UV�@`B5�<WR@[a`�R@eMNQdQef<>P XY=%UV�@eM`b`�cfRF`b]_X�<>[O]�<>cM`bcb+%J2� Xac,Xac�<�i>`berq
cV<¥UVXacr� <>]_UfNQeMq	NQT^UV]bN>P�`Wk4<>=@?¯R@eMNwi^XY?@`bc�<>=¯Xa= ?@`bRF`b=@? `b=�U�]��@`_]�m¯NQ=�Uf�@`§5�<WR@[a`�-¨0ONw�4P�<>=
<>=@?�E^�@`_=�UVNQ=lkFxWyQy�|0/�<>R R@efN�<W]��l+

¦ZNQeI<>[a[�UV�@`4`�v@<WP�R@[Y`bcCXY=@]b[YT@?@`b? -¬dQ`bNQPS`_UfefXY]>k�s³NQXacMcfNQ=lk�`�UV]5/�Uf�@`4cV<>PSR@[a`OP�`b<>=�XacI<h�¬T@=@]�~
UVXYNQ=�NW�CUV�@`/`_cMUfXaP�<WUVNQeMcb+93)`£XY=@]b[YT@?@`}�¬T@eMUf�@`beh`�v <>P�R [a`bc9Xa=�iQNQ[ji�Xa=@dSUV�@`/? NQT@p@[jqBUfefT@= ]�<WUf`b?
p@XY=@NQPSX�<>[F?@XacrUVeMXap@T UfXaNQ= c -�x > F > T �]/�+

¦ZNQe�UV�@`;cf<>P�R [a`"PS`�<>=����B 8"��� O�P k

���B >�� -K> T �]/ H:ZK T -K> T �[/ H:a{ > T ���-S> T �]/ H: K T -S> T �]/ H:a{ > V - y * H: * � F > B � F x F 45454 /
�w�



8�NWUV`,UV�Z<¥U}Uf�@`�R®N>[Yq�=@NQPSX�<>[Yc9XY= Uf�@`�=�T@P�`_eV<WUfNQe}<>=@? UV�@`�?@`_=@NQPSXa=Z<¥UVNQeh? N7=@NWU��@<wi>`�eM`�<>[
¤b`_efNQc_+�E^XYP�XY[�<>eM[Yq>k®�4�@`_=)UV� `�R@eMNQpZ<>p Xa[aXjU�q7�¬T =@]_UfXaNQ= ef`_?@T@]_`bc�UfNBUf�@ef`_`SUf`beMP�c_k³�u`��@<wi>`S�¬N>e
UV� `}? NQT@p@[jqnUVeMT@=@]b<WUV`_?�p@XY=@NQPSX�<>[h-�x >�{�� F > T �5/�k
���B x'-S> T �]/ H: � {�x -K> T �]/ K H: K T >�-�x > T |r/ H:a{ >�-S> T �]/-�x > T x0/ H: K T -¨x > T x0/ H: { > V.-K> B � F x F 45454 F y * : * �]/

� � � � �N�	���	� ��_�.�	� � ��� 
� 
��	�y���� �������
�U��� � �	� �"! �3f�& � (� "�
J2�@`}R@d>�tXac

� - � / B -��g{ : T : � / n � F - : � y F � � y[/
<>=@?BR@eMNQpZ<>p@XY[aXjU�qS�¬T =@]_UfXaNQ=

 �'- � B"� / B : ���� - :A{��]/ �  � ��- � { � /��- � / V - � B y F � F 45454 / -¨�0/
J2�@`;�¬P�dW�tXYc

� - � F : F�� / B -�� T :���/ n � F
�4XYUf�P�NQPS`b=�Ufc

j w � : � B : �@Fj w � K � B : K � - � {·�]/ F
�4XjUV� j K B � : - :�{��]/�+SJ2� `�?@XYcMUfefXap T UVXYNQ=§Xac"]b<>[a[Y`b?§UV�@`�=@`_d�<WUfXYiQ`Sp@XY=@NQPSX�<>[³?@XacrUVeMXap@T UfXaNQ=
cfXY=@]b`�XYU9Xac'?@`beMXYiQ`_?$�¬efNQP Uf�@`£p@XY=@NQPSX�<>[¨kZRZ<>ef<>P�`�UV`_efcg:lk@>tk\p�q7Uf�@`£UfeV<>=@cr�¬NQefP�<WUfXaNQ= T :$p�q
: k � �¬NQe T >�+

,�=/0ONw�4P�<>=}<>=@?£E^�@`_=�UfNQ=�-��w�Q��|r/\]bNQ=�U�<WXa=@c iW<>efXa<>=@]_`u<W=@?�]_Nwi><WefX�<W=@]b`C�¬NQelUf�@`IPn<¥v^XYP/T@P
[aXYm>`_[aXa� N^N�?`bcMUfXaP�<WUVN>efc H: k H� �¬NQeh<Scf`_UhN>�CRZ<>ef<>PS`_UV`_efc9y'VY� ( : ( |Wy k\y VY� ( � ( ���Qy +'J2�@`
P n :2<>=@? P n K9]_N^`3mS]bXa`_=�UVc�<>ef`}dQXYi>`b= - P UV�@`}cV<WP�R@[Y`"cfXY¤b`5/�+�6�qQ`b<>e�[a<WUV`_ea-¨0ONw�4P�<>=�<W=@?
E^�@`_=�UVNQ=lk1�w�>�Q�[/³p X�<>c³UVN"NQeM?@`be P n K ��<>cIeM`bRFNQeMUf`b?l+tJ2�@`bcM`4U��uN;ef`_R®NQerUVc©cM`beriQ`'<>cI<h]��@`_]�m�XY=@d
pZ<>]�m�dQeMNQT@=@?$�¬N>e'Uf�@`£=@`���5�<>R@[Y`£R@eMNQdQeV<WP7+'8�NWUV`�Uf�Z<WU�Xa=BUV�@` 	ZefcrU"ef`_R®NQerU�Uf�@`/`3m�]_Xa`_=@]_q>k
Xa=�UfefN�?@T@]b`_?7p�q¦tXacf� `bebkZXYc2cMUfT@?@Xa`_?l+

x>y



�U�dc � ��� �"� (��  i� !g�# i����f�f��?� � $+�"� �h$+�"f e
¦ZefNQP;-¨�[/�k UV� `}P�<¥v^XaP£T@P [YXam>`_[aXY�@N^N�?n` ,�TZ<WUVXYNQ=@c'<>eM`

H: H� B �� F
> :H� { > K � � H� { �

H� {·� � {�45454_{ > 9 9�G � :
�

H� { 1 T �
{�45454 B >"[Y= � � { ��

H� � -��r/
�4�@`_ef`£Uf�@`}iW<>eMX�<WUf`"i><W[aT@` �%9 k 6 B y F � F 45454@N�]b]_T@efc > 9 UVXYP�`_cbkF<>=@?7�4�@`beM` �� Xac4UV� `£PS`�<>=BN>�
<eV<>=@? NQP cV<>PSR@[Y`)� : F � K5F 45454 F � � �¬eMNQP - �[/�+�LO[a`�<Wef[Yq�UV�@`�`-,�TZ<¥UVXaN>= -¨�0/h�Z<>c}=@N7cMXaPSR@[a`
cfN>[aT UfXaNQ=��¬N>e H� k´<>cfcMT@PSXa=@d <$cMNQ[aT UfXaNQ=�`�v^XacrUVc � XYU/XYc,<>[YcfN§P/T@[jUVXji><WefX�<¥UV`�Xa=ªUf�@`�cV<>PSR@[Y`ncf`�U
iW<>[aT `bc�-S> : F > K5F 45454 F > 9 /�+�¦1eMNQP UV�@XYc"R®NQXY=�U"N>�Ii�Xa`_� UV� `bef`,XYc;<�Pn<Wefm>`_? ]bNQ=�UVef<>cMU"�4XjUV�§UV� `
dQ`_NQP�`�UVeMXa]>k�¤b`_efN�UVefT =@]�<WUf`b?�stNQXYcfcMNQ=&<>= ?�N>Uf�@`be?@XYcf]_ef`_Uf` NQ=@` RZ<>ef<>P�`�UV`_e�?@XacrUVefXYp@T UfXaNQ=@c
]bN>=@cfXY?@`beM`b?l+´¦ZNQe2`�v <>PSR@[Y`bcb°

�;`_NQP�`�UVeMXa] H: B � O -r�g{ �� / F
�hV�U�V.sUV ���B HD O -�� T � n��� / F
AyV.E@V g V ���B T HD O � -r� T HDr/ [a=k-��g{ HD0/ � V

3�`�<>cMcfT@PS`2UV�Z<WUIUf�@`�XY=�UV`beM`bcrUV`b?�ef`b<>?@`beI�Z<Wcu=@NWUV`b?SNQT@eIR@eM`_i�XaN>T@cuR@<>R®`_e -¨0ONw�4P�<>=n<W=@?
E^�@`_=�UVNQ=lkZx>yQy�|0/CNQ=nUf�@`;5�<WR@[a`'cMq�P/pFNQ[aXY]�R efNQdQef<>PB+�,µU�]_NQ=�U�<>XY=@cO?@`�U�<>XY[ac´N>� U��uN/RZ<>ef<>P�`�UV`_e
]�<Wcf`bc,XY=ªRZ<>erUVXY]bT@[a<>eb+$6�=%`�<>eM[aXY`be}cMUVT ? q�- 0ONw�4Pn<>=�<W=@?	E^�@`_=�UfNQ=lk4�w�Q�Q|0/;d>XYiQ`_c,]bNQPSR@[Y`_UV`
?@`�U�<>XY[acO�¬NQe�Uf�@`"U��ON�RZ<>ef<>P�`�UV`_e2]�<>cM` � cf`_`�R@<>dQ`bc;�wz/UfNnxW� +

�U��� � f � f�& �X��& � ��� �"� (��  �� !��  i�i��f�f�� � f�� ��e $ (�� �ie � � � 
� i�
,�=BJ�<>p [a` � <�cM`_U�N>�©xQ|�RFNQXY=�Ufc2Xa=�UV� `�RZ<WeV<>PS`_Uf`be2cfR@<>]b`�<>ef`;dQXjiQ`_=B�¬NQe�Uf�@` P n : <>=@? P n K
UV`_efPSc4Xa=�UV�@`}p@Xa<>c4<>=@?BUV�@`"iW<>efXa<>=@]_`>+´J2�@`beM`�XYc�<W[acfN jM� K <>=@? � q :�: �¬NQe2UV�@`;cMm>`_�4= `bcfc;<W=@?
RZ<>ef<>PS`_UV`_e�� �¬NQe'UV�@`£m�T eMUVN>cfXac_+;LONQPSR@T UfXa=@dnUfXaPS`�]_NQ=@cMXa?@`_eV<WUfXaNQ=@c�[aXY=@m>`_?�UV�@`�RZ<>ef<>P�`�UV`_e
eV<W=@dQ`"UVNX:7<>=@? � XY=Y-¨y +j�Qk �wy0/�+

3�`4<Wef`2<>p [a`OUfN"cV<�q£Uf�Z<WUCUV� `OU�<>p T@[�<WUf`b?/iW<>[YT@`bc��¬N>e©p@X�<Wc�- P n : <W=@? P n K /�k�<>=@?/iW<>efXa<>=@]_`
- Pn :2<W=@? Pn K3/�<>dQeM`b`"�4XYUf�Uf�@`bcM`�]_NQPSR@T UV`_?7{Qy,q>`�<>eMc9<WdQN�Xa=�UV� `£-"D'89A�eM`bRFNQeMUfcb+

x^�



J³6h0OA³H ��8'`bd�<¥UVXYi>`;p@Xa=@N>P�Xa<>[®? XacMUfefXYp@T UVXYNQ=
� � � w :�: ���� � � w : K ���� � � Kf: ���� � � K�K ���� � � � K ���� � p � :�: ���� � � ���� �
! � ! � �%�/. !0*)* �(�)&)�  +* � � *�!$ . �)&+.).  � �  +*� ) �%�'� � * �  ) �
! � !0* �5� ! & , �'� * � � !0*)* �)� -� �  ) * � - �  �
! � � !$ *�! �+. * �'&  "!0*)- �5�'& �(� � - �+. - �
! � *�!$ � !$ � � -  "! �(� �  "! � , �)� ,
! � �  "!$  "! &+. .  "!$ +- �  "! � . �+.��
!0* ! � �%�)� ! �)& * �)& *� ) ��.�� ! &"� . * . ,� . �  �'&%� *�! & �(�%� �/. - &+.
!0* !0* �"� !0- � � ,)*)* �  "!0,), �)&+. - �  +, � !0* �  �)& - �
!0* � !$ -�!0* � �+.�� � ! � - �)& * � * � !$ ��. , �)�
!0* *�!$ � ! �5� �(� � !$ � ��. . ! � . ��.��
!0* �  "!$ � !0*)- .  "! .�� - � !0* & �)�(�
� !$ ! � �'&)& !0- . * �)� - � , �'&%� ! �)� �5�)� - �)��� �)�5�  � * � �)�5� �%� - �)�
� !$ !0* �"� ! �  �  +*), �  "! ��� *)* �/. �'� , � �)& �  ��.
� !$ � !$ �(� !0-)* �  +, �(� ! �(& - � - &%� , � * .�� ,
� !$ *�!$ � !0- � �  � ! �)� * � �  . �5�'&
� !$ �  "!$ � !$ +* �(� � ! ��� � , �)� & ,),
*�!$ ! � �5�'& -�! �)� �)�(�%���(�"� .��(�)� ! �)� � * � - �'� * & * .3�/.�&)&)& * ,)* �%�'&)�)�
*�!$ !0* �)�(� !0- � * � - . *� � !0*)* .  �'� * �)&)�)�"�5� �)� � * �  
*�!$ � !$ * � ! �/. , � - �"� *�!0-), �(�)�)�+. � * �  ) �5� * .�&
*�!$ *�!$ � ,�! .). ,)- .�� ! �  �(�  . �'�+.�& . �(�  
*�!$ �  "!$ �(& !0, � &)& *)-�! �/. -� � � -)- � & , �
�  "!$ ! � �+.��  "! �)� � ,)-)- &)&%� �)&)�%� ,�!0* . * � , � , �)&+. � , . *), � -), � , � �)�)�+.).
�  "!$ !0* �"��. ! � - ,)-)- . � ,� +*�!$ � � * .3� ,� � ,� +* �/. * �)� �5�'&)�
�  "!$ � !$ �  � ! �)� � -� � - � ,�! �  �'&)�%� - �)� , ��� * �5� *)*)-
�  "!$ *�!$ �  "! � * � , . � -)*�!0*)- � -)- . � * �+.3� . �(�+.
�  "!$ �  "!$ �%� !0* � �(�%� �)�+. ! � - �)� -), �)�+.��)& & , �

xQx



� � � w :�: � �� � � w : K � �� � � Kf: � �� � � K�K � �� � � � K � �� � � �Z:�: � �� � � � �� �
! � ! � � ! � * � ,� "! � - �)& ! ��. �'& , � ! � - .��)�+. !0- � * � ! .3� �+. -)* �
! � !0* � !0- � & *�! �)� �'& ! �(� �  +*� "! &%� &)�%��� ! ��. �  "! �%� �)�)�)�
! � � !$ � !0*), �'� !0* . . -�! � , �"�)�  "! �)� �  +- �)� !0- & � *�! &%� �5� ,� 
! � *�!$ ,�! �+. �)� !0, � &  +*�!0,)* &+. ,),�! &  �(&)&+.�� *�! . * �)� ! � - �/.).
! � �  "!$ �5� !$ & � -�!0*), � ,� . ! �5� �(&)� * � !0-), -)* . , &"� !0-), �  "! �  � * &
!0* ! �  "! � , # *)*�! ��. . ! �(� �+. ,�!$ . �'� ,�! &+. �)� ! &  �  &)& -
!0* !0*  "! � * #  "! � - �(� ! � , �)� ,�!0* � ���(� !0-)* ,�! � * -)-)-
!0* � !$  "!$ .  "!0-� �"� ! �(� �(�  "! .�� .��)� ! . * . !0* & �  &
!0* *�!$ #  "!0, �  "!0* . �(&)� !$ +, � * . ! �%� �)� , �%� !0*� *�! . - �(�+.
!0* �  "!$ # � ! &%� #  "! �)� *� +,�!0-), -� +*�!0* � &)�%�'& *�!$ & *�! �'� ,)*
� !$ ! � #  "! �)& # * � !0, � � ! . * �  . ! . - � * � !0-), �5� !0,)* .�� , .
� !$ !0* #  "! �)� #�� !0,)- -�! � * �'� !0, . �(&%� ! &"� & !0- � *),)*
� !$ � !$ #  "! & ,  "! � , �5� ! �(& �'� ! �  �  � !$ ) *�! .�� �)& -
� !$ *�!$ # � !$ �  "! &"� �)�  "! � * , & !0, & * � ,)-�!0- � � !0* & -� 
� !$ �  "!$ # & ! �)&  "!0*), � * � ! ��� ��.�� !0*� � - � -),�! � * � ! �)� *)-
*�!$ ! � #  "!0- � #��5� ! �(& � !0-)- �)� ! � * � -�!0,)- *�!0, � �'& * �
*�!$ !0* #�� ! � ,  "!$ � *�! �  *�!$ � � *�! �(� � !0- � � *),
*�!$ � !$ #�� ! &)&  "! �  ,�!$ �  "! .  ,)*�!$ � � !0*� � * �
*�!$ *�!$ # *�!0* � #  "! �(& .). ! �  # * � !0* � �"�(�)& ! �'& � ! � * � -
*�!$ �  "!$ #��  "! �'& #  "!0*), � *)*�!0- . # �  +,�! .�� �(�)&  � ! ��. � !$ +- �)&
�  "!$ ! � #  "!0,)* # � !0* � � ! & * �)� ! �%� � ,�! �5� � ! � * �'�)�)�
�  "!$ !0* #�� ! �%�  "! �(� � !0- �  "! � - � *�! � , � ! �)� �)�  
�  "!$ � !$ #�� !0- �  "!$ +, -�! � , # � !0,)- . -�! �)� � ! �(& �(� -
�  "!$ *�!$ # *�!0-� #  "! �%� .3� ! �  # &)& !$ � � , �  "!$ +, � !0,)- �)�
�  "!$ �  "!$ #��  "! . - #  "! � - �%� -�! � - # �)�)� ! �  �)� * �"� ! &  � !0, � �)�

x>�



Jt690�AoH ��,�D'<WUfXaNQc�NW�hj w : K O j w :�: <>=@? j K�K O j Kf:
� : j@w : K - H� / O j*w :�: - H� / j K�K - H� / O j Kf: - H� / j@w : K - H:)/ O j*w :�: - H:)/ j K�K - H: / O j Kf: - H: /
+j� +Y� |^��y�x^+j�wz ��{��>�Q� + �>{ �Qy +�{�� �¡�>� + �Qz
+j� +¶| x>zQ� +�{Q{ �W�Q� + �Qz �¡�^+ yQz {Q{@+�{�|
+j� �Q+ y �wy �Q+.�W{ x¥{�� + zQ� � +�{�� x>� + �Q�
+j� |^+ y �¡�^+ �Q� �>{@+ �Qy {@+ yQ� �Q�Q+ �Qy
+j� �wy + y �wy +.|>y �w� +.|Q� �Q+ ��x z +.|Qx
+.| +Y� �¡|>|>z +�{Q{ {��>�Qy + ��x ~rxWz��^+ y�� �Q� +j�¡�
+.| +¶| zQ� +.|>� x¥{�� + �>{ ~�� +.x>� � +.|Q�
+.| �Q+ y � �Q+ ��| z�|^+ �Qy �Q�Q+j�¡� |^+.�Qx
+.| |^+ y � + yQ� �w� +�{@� ~�y + �Qy x^+.x>y
+.| �wy + y {@+j��{ �Q�Q+�{�z y + y>{ �Q+.|>z
�Q+ y +Y� �Q�>�w� + zQ� � �wx>y +j�w� x>y>{@+j�¡x xQx^+ �Qz
�Q+ y +¶| ��|^+.�Q� ��z�x^+ �Qz {@+�{�� |^+.x>�
�Q+ y �Q+ y xW{@+ y�| ���^+.x>� y +.x>z x^+ �Q�
�Q+ y |^+ y |^+ �Q� �¡|^+ �Qy ~�{@+ zQ� x^+ �Qz
�Q+ y �wy + y � + zQz �¡x^+j�¡� ~�y + yQ� y +�{��
|^+ y +Y� �Q�Qx^+�{�| x^�wx>z + ��� �¡�^+ yQ� �^+.�W{
|^+ y +¶| {��^+.�W{ ���Q� + �Qy ~�y + y � y + �Q�
|^+ y �Q+ y �wz +�{�� |>� + �Q� ~�y +j�wz y + yQz
|^+ y |^+ y {@+ �>{ �w� + �Q� ~�y + yQ� ~�y +.�^�
|^+ y �wy + y � + �Qy �w� +.�Qx y + yQ� ~�y + z�x
�wy + y +Y� �Qx>z +�{�x x>y>yQ� +j�¡x {@+.�Q| {@+.xQ|
�wy + y +¶| {�|^+.|^� ����|^+j�w� ~�y +j�wy y + yQ�
�wy + y �Q+ y �¡�^+.�>� |Q|^+.�>� ~�y + y�| ~�y +�{��
�wy + y |^+ y {@+ ��x �¡�^+j�Q� y + y>{ ~�y + zQ�
�wy + y �wy + y � + �Qy �w� + zQ� y + yQ� ~�y + �Q�

�U� � ��� � 
� "��� ���k����(����%$ �"f e��
6 p@efXY`_�©UV<>p@T@[a<WUVXYNQ=N>�©[YN¡�&NQef?@`_e�PSNQPS`b=�UVc'N>�tUV�@`�?@XacrUVefXYp@T UfXaNQ=@c2NW� H:§<>= ? H� <Wef`}dQXYi>`b=$XY=
Jt<>p@[a` �/kl<W=@?$UV�@`£eV<WUfXaNQc�N>� P n K"UVN Pn :4UV`_efPSchN>��j*w : <>=@?$iW<>eMX�<>= ]b`/<Wef`/dQXjiQ`_=§Xa=$Jt<>p@[Y`
��,�+OLONQ=�UVN>T@efcn�¬N>e�UV� `�p@Xa<>c�<>= ?�iW<>efXa<>=@]b`7<>eM`�dQXjiQ`b=#XY=#E^� `b=�UVNQ=�<W=@?#0ONw�4P�<>=�-r�����Q�^k

xW{



R@RZzQx¡~�z��r/�+IJ2�@`}cfm>`��4=@`bcMchN>��p®N>Uf� H� <>=@? H:7Xac2[�<WefdQ`h�¬NQe4y * : * �Qk1y * � * � � �¬N>e�: � �Qk
NQe � � �"UV�@`_ef`;Xac4<,P�<>efmW`b?B?@`b]_ef`b<>cf`W+

¦ZNQe4<>=B`bcMUfXaP�<WUVN>e H� NW� � k �u`�]_NQ=@cMXa?@`_e4�¬N>e2`�v <>PSR@[a`Wk

Qo- H� /	x � { j@w :�:P { j*w : KP K
{�45454 - P � � /

�a` �'- H� /	x j Kf:P { j K�KP K
{�45454 - P � � /

<W=@?��¬NQe��Q]bN>=�i>`beMdQ`b=@]_`���cM`_U'T@RUV�@`;ef<WUVXYNQc

0OX�<Wc2° P�� - H� / B �wy�� j w : K O j w :�: ��-Sj w :�:	�B y0/
�´<>efXa<>=@]_`"° P�
 - H� / B ��y�� j K�K O j Kf: � V

UV� `�P/T@[YUfXaR@[jq�Xa=@d� <>]_UfNQen��y$p®`_Xa=@d�MT@crU,NQ=@`�RFNQcMcfXap Xa[aXjU�qQ+§0uT U/�¬NQe£Uf�@`�cMm>`_�4= `bcfcS�O`�N>=@[Yq
�Z<�iQ`�UV�@`7� O � P UV`_efPBk�cMN7UV�@<WU/<7]bNQPSRZ<>eMXacfN>=)XYc�=@NWU£RFNQcfcMXap@[Y` � � N¡�u`_i>`be_k´`�v^R®`_efXa`_=@]b`�N>�
cMUV<WUVXYcMUfXa]�<W[�<>R@R [aXa]b<WUVXYNQ=@c}cfT@d>dQ`bcrUVc�U�<>m�Xa= d§<$i><W[aT@`�cMT@]�� <>c�<§�Z<>[Y�2�¬N>e,cfm>`��4=@`bcMcbk�cMN§UV�@XYc
[a`b<>?@c�UfNn</UV� Xaef?PS`�<>cMT@ef`

cfmW`_�4=@`_cfch° P G~- H� / B {)- p q :�: - H� / / K V
J2��T@c4�O`}�Z<�iQ`;UV�@eM`b`;RFN>UV`_=�UfX�<>[\cV<>PSR@[a`"cMXa¤_`"R®NQcMcfXYp@Xa[YXYUVXY`bc_k

P�� - ��� `%1]/ F P�
 -��%` � � ` >�� � / F P G~- 1 � � 7 > � 1]1]/3V
st`_ef�Z<WR@cB<ªR®NQcMcfXYp@Xa[YXYU�q��¬NQe��Qcf<W�¬`��%cf<>PSR@[a`$cMXa¤_`$XacnUfN�T@cf`��J` � - P�� F P�
 F P Gi/�+�,µUXac�=@NWU
RFNQcfcMXap@[Y`BUfN�cV<�q	P/T@]���Xa=�UV�@`7dQ`b=@`_eV<>[']�<Wcf` � �¬NQe�`�<>]��#? XacMUfefXYp@T UVXYNQ=	<>=@? `bcMUfXaP�<WUVN>e��4XY[a[
?@XYcfR@[a<wq£]bNQPSR@[Y`_UV`_[Yq£?@X��®`beM`b=�UI]��Z<>ef<>]_Uf`befXYcMUfXa]bc_k��¬NQeC`�v <>PSR@[a`Wk P�� -¨<>= ? P�
 /�PSXad>��U©p®`4cfP�<>[Y[�k
p@T U P G�[a<>efdQ`W+�D'`_P�`_P/p®`_e£UVN�N@k©Uf�Z<WU P G�Xac£=@N>US<$eV<¥UVXaN k©XYU,XYc/pZ<>cM`b?�NQ=ªUf�@`�?@NQPSXa=Z<W=�U
cfmW`_�4=@`_cfc_+�57NQeM`bNwiQ`_e�<W[YUV� NQT@dQ���O`�]_NQT@[a?%T cf`�UV� `�m�T@eMUfNQcfXYc/eV<WUfXaN -Kj*�"� O j@� K /�kCXY=%dQ`b=@`_eV<>[
NQ=@`}�ON>T@[a?7`�v^R®`_]_U�UV�@XYc'UfNnpF`�[a<>efdQ`}cfXY=@]b`Nq K XjUVcf`_[Y���Z<>ch<�eV<W=@dQ`n�}UVN7�¡|�N>e�cMN�Xa=7<>R@R@[YXa`_?
cMUV<WUVXYcMUfXa]bc_+©3��Z<WU4]_NQ= �¬efN>=�Ufc2T@c4Xa=<>=T@=�T@cMTZ<>[ ]��@N>Xa]b`"NW�tN>R UVXYNQ=@cbk@<�m�XY=@?�N>�tefXacMm�<>=@<>[Yq�cfXYcb+
3)`}�@<wi>`}Uf�@ef`_`;?@XacMRZ<>eV<¥UV`"`b=�UfefXa`_c � ]�<W=BUf�@`;]bNQ=@]_`bR Ufc�pF`"Xa=�Uf`bdQef<WUV`_?7?@`_]bXYcfXaN>=^~µ�4XYcf`>+

� � ���� �_��
������
E^NQPS`,?@`�U�<>XY[achN>�uP�<¥v^XaP/T@P±[aXYm>`b[YXa�@N�N�?�[aNw� NQef? `be;P�N>P�`_=�Ufch�¬NQe"NQ=@`,R@<>eV<>PS`_Uf`be"?@XYcf]_ef`_Uf`
?@XYcMUVeMXap@T^UVXaN>=@cO<Wef`9d>XYiQ`_=�T@cMXa=@d£<,5�<>R@[Y`9crq^P£p®NQ[YXa]4R@eMNQdQeV<WP7+��hT@`_cMUfXaNQ=�NW�lUV�@`�cV<W�¬`9cV<>PSR@[a`
cfXY¤b`;Xac2PS`b=�UfXaNQ=@`_?l+	,�=@?@`_R®`_=@?@`_=�U9R@efN�]b`_cfcM`bch<Wef`"cfN>P�`�UVXaPS`bc2? Xacf]_T@cfcM`b?l+

J2�@`}RZ<>RF`be4Xac4<,cfT R@R@[a`_P�`_=�U'UfNS0ONw�4Pn<>=7<>=@?7E^� `b=�UVNQ=�-�x>y>y�|0/�+
xQ|



����� �X�
���
� � � � � � � �	�	��� � � �0��� ����� � � � � � � � �X�;
��
h� � � � � 
� 
	�

���y���� �	�����
3)`�XY=�UfefN�?@T@]_`b?ª<dQ`_=@`bef<>[IR@efNQd>eV<>P
�¬N>e�	@=@?@Xa= d7[YN¡��NQef? `be}P�NQPS`b=�Ufc}NW��P�<¥v^XaP/T@P±[aXYm>`�~
[aXY�@N�N^?7`bcMUfXaP�<WUVN>efc��¬N>e 1�R@<>eV<>PS`_Uf`be�Xa= 0ONw�4P�<>= <>=@?�E^� `b=�UVNQ= -�xWyQy�|0/�+;¦1N>e�UV� `,NQ=@`,RZ<¥~
eV<WP�`�UV`beu]�<>cM`>k Uf�@`9R efNQdQef<>P XacuP/T@]���cfXYP�R [a`be´cfN£�@`beM`>k@XYcO<>=�`�v <>P�R [a`4�4XYUV��UV�@`hd>`bNQPS`_UfefXa]
?@XYcMUVeMXap@T^UVXaN>=l+


���������������������� �����!#"$�%�'&�")(��*"����	�+&�,���-/.0����1.�243�56"��7-�83/�)- .��/�9.�2

1:�"�.;3 ")-0� �!4� ��'-0� ��0,0-�#.'�

�</.9!;=*����:�"6� ��'-0� ��0,0-�#.'�>-/.�.�-�=*"#�?.'�*"4@*�#����3/")-�"#�A�����!7��"#-�"�� ��'-0�����,0-��.'�

>!;=*����:�"CBD@�2EBF������-�=*"G������:�"��HB'5�83	BI�FB8J*5�83	BLK

#�0,�30�*"#�>.�2G@*�#���73/")-�"��/��M�N

5��3�OPM ���2 ��I;-0QSR
J*5�83TOPM0U$R
@�2VOPM#-�WYX8N'Z)-�[0\;]SR^J0J_OPM�50.�:`XP@�2�[YR

aINbOPM*�0�30@ 5�'20Q`Xc� '202`XcJ�JS�d-�[�[YR
e�f J0]gOPM/��.�57��"$XdaIN;M0U`�d] [YR
a�h_OPM*�0�30@ 5�'20Q`Xc� '202`XdaINE�d-�[�[YR
��h_OPM*�;,�3iXda�h�W'@�2S�d]0M�J*5�83jK0Kk5�83I[	R
aIN�NbOPM*��830@ 5�72�Q`XdaIN#W'aIN#[YR
2�N�NbOPM*�',�3iXdaIN0N)W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a�lgOPM*�0�30@ 5�'20Q`Xc� '202`Xda�h$�d-�[�[YR
20lgOPM*�;,�3iXda�l*W'@�2S�d]0M�J*5�83jK0Kk5�83I[	R
a�h NbOPM*��830@ 5�72�Q`Xda�h*W'aIN#[YR
2�h NbOPM*�',�3iXda�h�N)W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
aIN�N0NmOPM/�0830@ 5�'2�Q`XdaEN�N)W'aIN�[YR
2�N�N0NmOPM/�;,�3iXdaEN�N�N)W;@�2S�d]0M�J/5�83jK�Kn5�83I[	R
a0oVOPM?�0830@ 5�'2�Q`Xc��'2�2`Xda�l`�P-�[�[	R

x>�



2�oVOPM*�;,�3iXda0o/W'@�2S�d]0M�J*5�83jK0Kk5�83I[	R
a�l�NbOPM*��830@ 5�72�Q`Xda�l/W'aIN#[YR
20l�NbOPM*�',�3iXda�l�N)W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a�h�h_OPM*��830@ 5�72�Q`Xda�h*W'a�h*[YR
2�h�h_OPM*�',�3iXda�h0h�W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a�h N0NmOPM/�0830@ 5�'2�Q`Xda*h N)W'aIN�[YR
2�h N0NmOPM/�;,�3iXda*h N�N)W;@�2S�d]0M�J/5�83jK�Kn5�83I[	R
aIN�N0N�N OPM*�083�@ 5�'2�QSXdaIN�N�N#W'aIN#[YR
2�N�N0N�N OPM*�;,�3 XdaIN�N�N0N)W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a��_OPM?�0830@ 5�'2�Q`Xc��'2�2`Xda�oS�P-�[�[	R
2��_OPM*�;,�3iXda���W'@�2S�d]0M�J*5�83jK0Kk5�83I[	R
a0o�NbOPM*��830@ 5�72�Q`Xda0o W'aIN#[YR
2�o�NbOPM*�',�3iXda0oIN)W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a�l0h_OPM*��830@ 5�72�Q`Xda�l/W'a�h*[YR
20l0h_OPM*�',�3iXda�l�h�W;@�2S�c]0M�J*5��3jK�Kk5��3E[YR
a�l�N0NmOPM/�0830@ 5�'2�Q`Xda�l�N)W'aIN�[YR
20l�N0NmOPM/�;,�3iXda�l�N�N)W;@�2S�d]0M�J/5�83jK�Kn5�83I[	R
a�h�h�NmOPM/�0830@ 5�'2�Q`Xda*h�h�W'aIN�[YR
2�h�h�NmOPM/�;,�3iXda*h�h N)W;@�2S�d]0M�J/5�83jK�Kn5�83I[	R
�LN�NbOPM�2���!'- .��`XD�0�30@ 5�'20Q`X�Xc20l��#h���2�h�N�[	��2IN0N�\7h/[0[YR
�LN'h_OPM�2���!'- .��`XD�0�30@ 5�'20Q`XnZ
�LN0N��$Xco/W�2�l�N�N���*W72�h0h N��0o/W72�oEN���N'h/W720l0h���2��*[�����#2�N�N�\�l

�$Xnh�W720o/W72�N�N0N���N�*W�20l*W72�h�N�N���N��*W�20l*W�20o���l��*W720l W72�h�h���l���W)20l*W72�l�N��
l���W72�h�N)W720l�N���l���W72�h N)W72�h0h��0h#o/W�20o/W72�h�N#[	�/N7h���2EN�N�\;o
�$Xco/W72�l \7h�W72IN�N�N���N
��W720l \7l���o�*W�2�l*W72�h�N�\7h�����U�W)20l \7h/W72�h N�[	����#2�N�N�\��*[�[�R

�/h NbOPM�2���!'- .��`XD�0�30@ 5�'20Q`X8N���2IN�N#[�[YR
�/h�h_OPM�2���!'-/.��SXD�0830@�5�'2�Q`X Z
�/h N

���/h N�\7l*WYXkl*W�2�h�h���l/W720l�N���h�W72�h N0N���2�o�[
���/h N�\'o/WYX���W�2�h N�\7h���N�N)W72�l*W72�h N����*W72�l�\7h���h���20l W72�N�N�N#[�[�[�R

�*l0h_OPM�2��*!'-/.��`X��0830@ 5�'2�Q`X�� h N�\'l*W	Xk2�N�N0N���l*W�2�l����*W�2�h N�[�[�[YR
e��
� OPM�2���!'-/.)�`XD�083�@ 5�'2�QSXD������- X��/h N#[0[0[YR
����NbOPM�2���!'-/.)�`XD�083�@ 5�'2�QSX��*l0h����/h N�� e���� [�[	R
��o0lgOPM�2���!'-/.)�`XD�083�@ 5�'2�QSXnZ���W�� h N�\7h

xQ�



��� h N�\;o/W	Xc2�N�N�N0N��0h#o/W�2�h N�N��0l�U�W72�l�N���l�U*W72�h0h���N'U/W72�o [
��� h N�\
��W	Xco���W72�l \7h���N7h�W72�h N#W�2�N�N0N���N�/W�20l*W�2IN�N�N
����U�W)2�h N�\)h���N���U�W720l W72�h�N#[�[�[�R

�gOPM�2���!7-/.��`XD��830@ 5�72�Q`X���o�l����/h N�\�h�Z��*W��/h�h����/h N�[0[YR
�)�#��"�J�JS�PaINL� e�f J�] � �LN�NE���LN'h$� � h NE� �/h0h`� �*l�h`� e���� � ���INL� ��o�l`��� �k:�"�.#�#���	R
�),I;- R

J2�@`2cV<�i>`b? 	Z[a` �QdQ`_N�<>=@c �"]bNQT [a?£pF`�T@cM`b?/UfNh]bNQPSR@T Uf`�<>=�q�RZ<>ef<>P�`�UV`_etiW<>[aT ` � kQcM`b`�Jt<>p@[Y`,�+
� � ����� ���� � 

0ONw�4P�<>=lkW*,+¶-/+¥<>=@?/E^�@`b=�UfNQ=lk�AC+ D}+ -r���Q��|0/�+������
	�����
���������
�
���������������! "�
�#�%$&�#'(�")*�+	-,.	

/0�213��45�2$&�6�87:9;�����+	<�����
�=�:�� >�%$&�>?@���A��	B�������=�C�� D�FEG��H3���I�+���-JK�+���
	-����4ML��2���I����N8,.�I���
�Zk
*9~����>{�� k ��=@XYNQ=7L�<>efp@XY?@`}LONQeMR®NQef<WUVXYNQ=8�T ]b[a`b<>e'ghXYi�XacMXaNQ=\+

0ONw�4P�<>=lk2*,+.-/+u<W=@?�E^�@`_=�UVNQ=lk'AC+ D�O -��w�Q�Q�[/�+PJK���
�6���Q�� C9;���I�+	<�����
�� "�
�R�+$&�:ES��H3�����+���
JK�+���
	-����4!L��2��������N8,.�����
�Zk1-"D�8�Al~µ{�yQy�|�kZ-"<>m�D4Xa?@d>`;89<WUfXaNQ=Z<W[lAo<>pFNQeV<WUfNQeMq>+

0ONw�4P�<>=lk�*,+¶-/+�<>=@?�E^�@`b=�UfNQ=lk@AC+ D}+ -��w���>y0/�+CsCefN>R®`_eMUVXY`bc´N>�lUf�@`�P�<¥v^XaP£T@P [aXYm>`_[aXa� N^N�?,`bc�~
UfXaP�<WUVNQel�¬N>e³Uf�@`ORZ<WeV<>PS`_Uf`be�NW�@UV�@`u[aNQdQ<>efXjUV�@PSXa]©cM`beMXa`bct?@XacrUVeMXap@T UfXaNQ=\k3T@���7.�
	U���
,V�&�+�
�+�W�6�������&��� X@�WYQ�
�=1¥ko�Qk�`b?l+jk®��+ st+Fst<WUVXY[�kZs³`b=@=@crq�[YiW<>=@Xa<�E�UV<WUV`���=@XjiQ`_efcfXjU�qBsCef`bcMcbk³�¡xQ�¡~
�¡|Wy +

0ONw�4P�<>=lkI*,+.-,+©<>=@?	E^�@`_=�UVNQ=lkuAC+.D;+U-¨x>yQy�|r/�+�0OX�<WcbkCiW<>efXa<>=@]b`WkCcfmW`_�4=@`_cfcbk�<>=@?�m�T@eMUfNQcfXYc
N>�³P�<¥v^XaP/T P [YXamW`b[aXY�@N�N^?S`bcrUVXaP�<WUfNQeOT@cMXa=@dS57<>R@[a`WkZ[���\9@�
���^]!�
,.�����40�� B_`$&���
�=�������a��4
b �����I�2����������k �¡� -¨x0/�k®�w���¡~V�w��|^+

�>NQ� =@cfNQ=\k 8}+.AC+jk^*"N>Uf¤>k^E®+�<>=@?�*"`bPSRlk�6£+ 3�+@-r�w�Q�>�[/�+dcM�&�+�
�����������eL��2�6���=�����KL��2��������N8,V�����
�f��g
b ���8hK9@7nk �>N>�@=B3�XY[a`�qCi E�NQ=@cbkF8'`_�kj´N>efm1+

8'`_�u`b[a[¨kZg/+ � +�-r�w�>��|0/�+I�'=�T@cfTZ<W[o�¬eM`-,�T@`_=@]_q?@XYcMUfefXap T UVXYNQ=@cbkJK���
	B���I��������k@x^�Qkl�¡|W�¥~��w�>z +

E^� `b=�UVNQ=\k�AI+ D;+><>= ?�0ONw�4Pn<>=\k�*,+¶-/+'-r�w�Q�>�[/�+tG�XYdQ�@`betP�N>P�`_=�Ufc©N>�F<9P�<¥v^XaP£T@P�~µ[aXYm>`b[YXa�@N�N�?
`_cMUVXYPn<¥UVNQe_kl]fhMTK�
�*h b �����I�2����h b �6�8hmg b ���nhoJ\hak1x>|^kZ�Qy�|w~�� �¡��+

E^� `b=�UVNQ=\k^AC+ D}+Q<>=@?S0ONw�4Pn<W=lk�*,+¶-/+)-��w���Q�0/�+#'p�")*�+	-,V	q/��213��45�2$&�6�87r9#�����+	<�������
�s�+� b 	<��4+4
b ��	��42����k@LO�Z<>ef[Y`bc��"efX�mS=B<>=@?7LON@+jk1AlUV?l+

x>z



E^� `b=�UVNQ=\k�AC+ D}+o<>= ?�0ONw�4P�<>=lkt*,+¶-/+�-�xWyQy �]/�+,J2�@`�d>`bNQPS`_UfefXa],? XacMUfefXYp@T UVXYNQ=lk ]_T@P/T@[a<>=�UVcbk
HCT@[Y`befXa<>=;=�T@P/pF`befc_k�<>=@?}UV�@`´[aN>d�<>efXjUV�@PSXa]³�¬T@=@]�UVXaN>=lk Z[��� 9@�
����]&�
,V�����4&�� G_`$&���
�=�������a��4
b �����I�2����������kF| -��]/�kl�>�w�¥~��b{�x^+

J2XYR@R®`�UfUbk^AC+ G�+.L9+ -r�w�>��x0/�+t6�P�N�?@X
	@`b?�P�`�UV�@N�?SN>�\]_NQT@=�UVXY=@d}RZ<>eMUfXa]_[a`bc_kf?����6�����a7��+�.H
�r�� K�+$&�
TK�
����4 b �6�������I�s�� / �
�7.�
�fg b ���������\�"k �w���^k@{Q�>{W~�{>{�� +

x>�


