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

+-,&.0/21435+7698�,�:<;>=?/0.�@9A514/23&BC.5D#:<EGFG,&HJIK:<EGL�BMH9N2/GO2PQBMH
R�SCT�UQVXWZYQ[]\0^�\Z_a`aVXWZbXcMT�dfefUQdXU'[aVXYgcJhiVX`aSCj

k-U'jC[aVXbXT�U'lmbn`ao�pq[]bXcMU'T�[abXWZYQd
rs[a\ZU�t�lCWvu]UQVXdXWZbxw

R�UQy{z�[|uaU'l&}2~�`alClMU'Y'bXWvY'SMb��a�a�]�a��}>t��C^

��U�y�`aSC\Z�7\vWZ�aU�bX`#�CUQdXY'VXWv��U�[�T�U'bXcC`>�%j�UQVXT�WvbXbXWvlC_#U'��Y'WvU'l>biYQ`aT�jMVXU'dXdXWv`]l�`]o0[�u|[aVXWvU'bxw�`ao0dXWv_alC[a\ZdndXSCYgc7[ad�dX`aSClC�
[alC��WvT�[]_aUQd|����cCWv\vU�dXWvT�WZ\v[aV�Wvl�_a`][a\vd�bX`�u]UQY'bX`aV-�>SC[almbXWv�'[abXWv`al&}9bXcCU�lCUQyKT�U'bXcM`m��SCdXU'd�[�Y'`>�CU'�G`m`a��`aV�\ZWv�CVX[aVXwq`]o
jCVXUQ�CU'�ClMU'�%T�`>�CSC\v[]bXUQ�
y�[|uaU'o�`aVXT�d�ynWvbXc
dX`aT�U�VXU'T�[aVX�|[a�C\vU�`]VXbXcM`]_a`alC[a\vWZbxw�jCVX`aj�UQVXbXWZUQd|�&��U�YQ[al
[ajCjC\vw�bXcCU�T�UQbXcC`>�
bX`
bxy�`%jM[]VXbXWvY'SM\Z[aVX\vw�SCdXUQo<SC\�\vWZ�MVX[]VXWvU'd-`]o�VXU'Y'UQlmb�umWvlmbX[a_aUm}�`]VXbXcM`]_a`alC[a\�y�[|u]UQ\ZUQbX��jC[aYg�aU'bXd*�Z~�p����x}Z�v~�����[alC�q\v`>Y'[a\ZWv�'UQ�
bXVXWv_]`alC`aT�U'bXVXWvY
o�SClCYQbXWZ`alCd��Z~�p��a�x}�o�`aV#yncCWvYgc5bXcCU%bXWvT�UQ��o<VXUQ�>SCU'lCYQw�\Z`>Y'[a\vWZ�Q[abXWZ`alJjCVX`aj�UQVXbXWZUQd#`aofbXcCU
y�[|uaU'o�`aVXT�d�[aVXU
VXU'[adX`alC[a�C\vw*y�U'\v\GYQ`almbXVX`a\Z\vU'�&�� ncCU�Wv�CU'[�Wvd�bX`#�CSCWv\v�%`aSCb�`ao0bXcCU�\vWZ�CVX[aVXw*o<SMlCY'bXWv`alCd�[al%`aVXbXcC`alC`aVXT�[]\9�M[]dXWvd�VXUQ\Z[abXWvuaU�bX`
yncCWvYgc7bXcMU�_aWvuaU'l7dXWv_alC[a\2`aV�Y'`a\v\ZUQY'bXWv`al7`ao&dXWZ_alC[a\vdncC[adnbXcCU�\Z`|y�UQdXbnWZlCo�`aVXT�[]bXWv`al7Y'`adXb|����U-T�[|w
�CU'�ClMU-dXU'uaUQVX[]\9SMdXU'o�SC\
Y'`adXbio�SClCYQbXWZ`alC[a\vd|¡m`alCU�`ao0bXcCU�T�`]dXb�[abXbXVX[aY'bXWvuaU?Wvdi�McC[alClC`al%UQlmbXVX`ajmwm}myncCWvYgc%cC[ad�[#_aU'`aT�U'bXVXWvY�WvlmbXU'VXjMVXU'bX[abXWZ`al%WZl%bXcCWvd
Y'`almbXUQ¢>b|�
£�VX[aY'bXWvY'[a\vWZbxw#Wvds�CSMWZ\vb�WZlmbX`�bXcMUno�`aSClC�C[abXWv`]l�`ao�bXcMWZd�`aVXbXcC`a_a`]lM[]\M��UQdXbX���C[adXWZd�T�U'bXcC`>�Cd|�0^�\v\M�C[adXU'd�o�VX`]T¤UQ[aYgc�\vWZ�CVX[aVXw

`ao�y�[|u]UQo<`aVXT�d*�CU'dXYQVXWZ��UQ�¥��UQ\Z`|y¦Y'`aT�U�U'�>SCWvjCj�UQ�¥ynWZbXc¥o�[]dXb�§#¨ª©«\Z`a_�©q¬�bXVX[]lMdXo<`aVXT�[abXWZ`al¥[a\v_]`aVXWvbXcCT�d|}�[alC�¥UQ[]Y�c
\vWZ�CVX[aVXw�cC[ad-[%lC[abXSCVX[a\­�Cwa[]�MWZY�bXVXUQU#dXbXVXSMY'bXSCVXU�yncMWZY�c®jCVX`|umWv�CUQd�§#¨ª©«\v`]_?©®¬�dXU'[aVXYgc�[a\Z_a`aVXWZbXcMT�d-o�`aV�`a�CbX[aWvlCWvlC_%bXcMU
��UQdXb��C[adXWZd|�& ncCU�\vWv�CVX[aVXWZUQd�[aVXUiVX[ajCWZ�M\Zw�Y'`alCdXbXVXSCYQbXWZ�M\ZU>}�[alC�#lCU'uaU'V�cC[|uaUibX`���U�dXbX`aVXUQ��U'WvbXcCUQV�o<`aV�[alC[a\vw>dXWZd�`aV�dXw>lmbXcCUQdXWZd|�
¯xb�Wvd�lCUQu]UQV�lCUQY'U'dXdX[aVXw�bX`�Y'`alCdXbXVXSCYQb�[�y�[|uaU'o�`]VXT°o�VX`]T±[�\vWv�CVX[aVXw®WZl²`aVX�CUQV�bX`�Y'`aT�jCSCbXU*WZbXd�Y'`aVXVXU'\v[abXWZ`al�ynWvbXc�bXcMU
dXWv_]lM[]\x�� ncCU�y�[|uaU'o�`]VXT�d�[aVXU�WZlM�CU'¢>U'���mw®bXcCVXU'U�jM[]VX[aT�U'bXUQVXd�ynWvbXc�lC[abXSCVX[a\sWvlmbXU'VXjCVXUQbX[abXWZ`alCd%¨�jG`]dXWvbXWv`]l�}2o<VXUQ�mSMU'lCYQwm}
[alC��dXYQ[]\vUm¬X}M[alC��y�U�cC[|uaU�U'¢>j�U'VXWvT�U'lmbXUQ��ynWvbXc�o<UQ[]bXSMVXU'��U'¢>bXVX[aY'bXWv`al�T�U'bXcC`>�Cd�bXcC[ab?SCdXU#��U'dXbX���C[adXWvd�Y'`aT�jCVXU'dXdXWv`alqo<`aV
o�VX`]l>bX��U'lC��Y'`aT�jC\vU'¢>Wvbxw*VXUQ�CSCYQbXWZ`al&�
 ncMUiT�U'bXcC`>��VXUQ\ZWvU'd�cCUQ[|umWv\vw�`]l#bXcMU�VXUQT�[aVX�³[]�M\ZUi`aVXbXcC`a_]`alC[a\vWZbxw�jCVX`aj�UQVXbXWZUQd�`aoCbXcMUilCU'y5\ZWv�CVX[aVXWZUQd|�0¯xb�Wvd�`]�>umWv`aSCdX\vw�[

lC`alC\vWZlMU'[aV&bXVX[alCdXo�`aVXT�[]bXWv`al�bX`?VXU'jCVXUQdXU'lmb&[?dXWv_alC[a\mWZl�WvbXd&`|ynl���U'dXb&�M[]dXWvd|}|�CSCb&dXWvlCY'U�bXcCU�bXVX[alCdXo�`aVXT�[abXWv`al�WZd�`aVXbXcC`a_a`]lM[]\
`alCY'U?bXcCUf�C[adXWvd�Wvd�YgcM`]dXUQl&}aY'`aT�jCVXU'dXdXWv`al*u>WZ[�bXcCUf��UQdXbX���C[adXWZd�T�U'bXcC`>��Wvd�lC`ab��CVX[adXbXWZYQ[a\Z\vw#[a´�UQY'bXUQ���mw�lM`]WvdXUmµ&bXcCUnlM`]WvdXU
U'lMU'VX_aw�WvlqbXcCU#bXVX[alCdXo<`aVXT(u³[]\vSCUQd�YQ[]lMlC`ab�UQ¢mYQU'UQ��bXcCU#lC`aWvdXU#UQlCU'VX_aw�WvlqbXcCU#`aVXWZ_aWvlC[a\�dXWZ_alC[a\x�?¶·SCVXbXcCUQVXT�`aVXU>}�y�U#Y'[al
SCdXU�WZlMo<`aVXT�[abXWZ`alqY'`adXb�o<SClMY'bXWv`]lM[]\vd��CUQ�ClCUQ�qo�`]V�dXWv_]lM[]\vd�ynWvbXcqlC`aVXT�[a\vWZ�QU'�®U'lCUQVX_]w>}·dXWvlCY'U#[a\v\�U'¢>jC[alCdXWv`]lMd�WZl®[
_aWvu]UQl
\vWZ�CVX[aVXw%ynWv\Z\0Y'`alCdXU'VXuaU�U'lCUQVX_awm���CWvlCYQU�bxy�`�U'¢>jC[alCdXWv`]lMdfynWv\v\2cM[�uaU�bXcCU�dX[aT�U�UQlCU'VX_aw
_a\Z`a�C[a\v\Zw>}¸WvbnWvdflC`abflCU'YQU'dXdX[aVXw
bX`
lC`aVXT�[a\ZWv�'U�U'¢>jC[alCdXWv`alCd�bX`�YQ`aT�jM[]VXU�bXcCUQWZViY'`adXbXd|�& ncMWZdio�U'[abXSCVXU�_aVXUQ[]bX\vw�U'lC\v[aVX_aU'dibXcCU�YQ\Z[adXdi`ao0o�SClCY'bXWv`alC[a\ZdiSCdX[a�C\vU��mw
bXcCU�T�UQbXcC`>�&}>dXj�U'UQ�CdnbXcMU-��UQdXbX���C[adXWZdfdXUQ[aVXYgc&}>[alC��jCVX`|u>Wv�CU'df[�_aU'`aT�U'bXVXWvY-WvlmbXUQVXjCVXU'bX[abXWv`]l�WZl�Y'UQVXbX[aWZl7YQ[adXU'd|�
�7¹mº�»�¼�½Q¼¿¾·»&À7¾·Á-��Â�¾��Ã¾9Ä�Å�Æ�ÇM½Q¹mÄÉÈ�ÇmÊ�¹>ÁË¾·Ì|Í$��¼¿Î�Ì|ÇMÌ|¼¿¹>ÀQÏ ��U#lC`|y�WvlmbXVX`>�CSCY'U#bXcMU�Y'`alCYQU'jCb�`aos[�ÐÑ\vWZ�CVX[aVXw�`]o
`aVXbXcC`alC`aVXT�[]\9�C[adXU'd|� Ò�¶M`aV�bXcCU�dX[a�aU�`ao0UQ¢>j�`adXWZbXWv`al
y�U�VXUQdXbXVXWZYQbi`aSCV�[]bXbXUQlmbXWv`]l%bX`#bxy�`#YQ\Z[adXdXUQd�`ao0lmSMT�UQVXWZYQ[a\Z\vw�SMdXU'o�SC\
y�[|uaU'o�`]VXT�d|}¸WvlmbXVX`>�CSCY'UQ�7VXU'YQU'lmbX\vw
�mw
r��>p�UQw]UQVn[alC��bXcCU-[aSCbXcC`aVXd|�
��U®dXbX[]VXb7ynWvbXc�bXVXWZ_a`alC`aT�U'bXVXWvY®y�[|u]UQo<`aVXTÓ\vWZ�MVX[]VXWvU'd|�¤ ncCUQdXU®[aVXU®\Z`>Y'[a\vWZ�QU'��dXWvlCU�bXVX[alCdXo<`aVXT�d7[adXdX`>Y'Wv[abXU'�{bX`5[

Y'`|uaU'VXWvlC_��mw
WZlmbXUQVXu|[a\vdn`ao � `aV|}mT�`aVXU�_aU'lCUQVX[a\Z\vwm}>`ao&[�T�[alCWvo�`]\v�&�
��U�Y'`alCdXWv�CU'V-[7dXbXVXWZYQbX\Zw�WvlCYQVXU'[adXWZlM_7dXU'�>SCUQlCY'U�Ô]Õ³ÖX×*Ø � }G[alC�®�CSCWv\Z��[al®`aVXbXcC`a_]`alC[a\­�CU'YQ`]T�j�`adXWvbXWZ`al®`ao?Ù0Ú>¨ � ¬X�

Û0UQb-ÜXÖ��GU-[�YQ`almbXWZl>SC`aSCdfVXU'[a\v��u|[a\vSCU'�7o�SClCYQbXWZ`al�`al7bXcCU�WZlmbXUQVXu|[a\��ÝÕ]ÖÑÞ&ß�à'Õ]Ö<�2dX[abXWvdXo<w>WvlC_�µ
ÜXÖX¨ªÕ]ÖÑÞ&ß'¬­áJ��¡ ÜXÖâ¨ªÕ³ÖX¬­áÉ�a¡ Ü Ú Ö ¨äã�¬2å5Ü ÚÖ ¨��MÕ]Ö9æ�ã�¬­áç�"o<`aV�Õ]ÖÑÞ0ßièJãnèçÕ]ÖX�

 ncCUQl®bXcCU#o�SClCYQbXWZ`al®yncCWZY�c®y�U�T�[|w��CUQ�ClCU��>w�éÜêÖâ¨äã�¬fáKÜXÖX¨��MÕ]Ö&æ®ã�¬�Wvd-bXcCU�VXU'ëCUQY'bXWv`]l®`aofÜXÖ�[a��`aSCb-bXcCU#T�Wv�Cj�`aWvlmb-`]o
�ìÕ³ÖËÞ0ß�àQÕ]Ö��Ë}>[alC��y�U�cC[|u]U�Ü Ú Ö ¨äã�¬2åJéÜ Ú Ö ¨äã�¬­áÉ�a��R�`�yç�MU'�ClCU

í ÖX¨äã�¬­á
ÜXÖªà WvoiÕ³ÖËÞ0ß�î²ãnèçÕ]ÖX}
éÜXÖìï�ß�àðWvoiÕ³Ö­î²ãfî{Õ]Öìï�ßQ}
�Mà Wvo0ã�èçÕ]ÖÑÞ&ßi`]ViãnñçÕ]Öìï�ßQ�

ò�óQô]õêö�õê÷2øQófù>ú�û4üvò|ý|þ

ÿ



� �������	��
���
������������	����������
 ý ���	���>ò����! "����# ý ��$��&%�' ý �
(�[aYgc í Ö�WvdndXSMjCj�`aVXbXU'��`al7bXcCU�WZlmbXUQVXu|[a\��ÝÕ]ÖÑÞ&ß�à'Õ]Öìï�ßª�Ë}>[alC��y�U-cC[|uaU

Ö í
Ú Ö áç�*)

 ncCU*T�Wv�C�C\vU
`]o�bXcCU
�CSCT�j²o<SMlCY'bXWv`al í Ön\ZWvU'd�`|uaU'V�bXcCU*WvlmbXUQVXu|[a\,+|Ö�á¦�.-XÖêà/-XÖìïiß'¬X}0yncCU'VXU0-âÖ�á¦¨ªÕ]Ö­å�Õ³ÖËÞ0ß'¬21'��¡�bXcCUQdXU
WvlmbXU'VXu³[]\vdfo�`aVXT¦[��CWvd43ê`aWvlmb?jC[aVXbXWZbXWv`al�`]o � }¸[alC��y�U�Y'[al�dXcC`|y bXcC[abnbXcCU�o�`a\Z\v`|ynWZlM_�o�SClCYQbXWZ`alCdfo�`aVXT [al�`aVXbXcC`alC`aVXT�[a\
�C[adXWvdfo<`aV�Ù Ú ¨ � ¬�\v`>Y'[a\ZWv�'UQ�7bX`�bXcCWvdnjC[aVXbXWvbXWZ`al&µ

5 Ö76 8C¨äã�¬­á �
9 +³Ö 9 í ÖX¨äã�¬³dXWZl :�¨2;�å �

� ¬
ãsæ<-âÖ
9 +³Ö 9 )

 ncCWvd#WZd#yncM[]b#y�U
dXcC[a\v\�YQ[a\Z\i[>=@?�ACBD=�E�FHG�IKJ*BLE�F@ENM�~�U'VXbX[aWvl²T�`>�CWv�CY'[abXWv`]lMd#[aVXU
j�`adXdXWZ�M\ZU>}�o<`aV�UQ¢>[]T�jC\vU
dXWvlCU%Y'[al²�GU
VXU'jM\Z[aY'UQ�7�mw%Y'`adXWZlMUm}>dX`�y�U-dXcC[a\v\2VXUQo<UQV�bX`�Wvbn[]\vdX`�[adf[�\v`>Y'[a\9bXVXWv_a`alC`aT�UQbXVXWZY��C[adXWZd|�
O�UQ\Z`|yçWvdn[�jC\Z`abn`ao�`]lMU�dXSCYgc�o�SClCY'bXWv`al&}>\v`>Y'[a\ZWv�'UQ�7bX`�bXcCU-WvlmbXUQVXu|[a\�� �Mà����xµ

-1

-0.5

0

0.5

1

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4

modulation
envelope

P�QSRUTWVYX[Z]\_^`RaX[\NbcRUX.d eLZgfahgd4i�Z,^Nj�ikbClmd4\Uikn

 ncMU�WZlM�CWZYQU'd�`ao�U'[aYgcço�SClCYQbXWZ`al 5 Ö76 8²cC[|uaU�[¥lC[abXSCVX[a\-WvlmbXU'VXjMVXU'bX[abXWZ`alç[]dçÐÑj�`adXWvbXWZ`alCÒ¥[alC�ðÐÑo<VXUQ�mSMU'lCYQwm� Ò" ncMU
Y'`a\v\ZUQY'bXWv`al�Ô 5 Ö76 8Éµo;qp � ×�o�`]VXT�d%[]l�`adXYQWZ\v\Z[abX`aVXw¥`]VXbXcM`]lM`]VXT�[a\��C[adXWvd%o<`aV
[²dXSM�CdXjC[aY'U®`]o�Ù Ú ¨ � ¬�Y'`alCdXWvdXbXWZlC_5`]o
Y'`almbXWvlmSC`aSCd%o�SClCYQbXWZ`alCd%dXSMjCj�`aVXbXU'��WZl¤�ìÕ³ÖËÞ0ß�àQÕ]Öìï�ßx�x�É¯xo-y�Uq�CUQlC`abXU�bXcCWvd
dXSC�MdXjC[aY'Uq�>wqrts�uX}ibXcCUQlvrts�uiåwrts�u xYy�WZd
dXjC[alClCUQ���mw
bXcCU�o<SMlCY'bXWv`alCd

�
9 +³Ö 9 å 9 +|ÖZï�ß 9�z ¨äã�¬³dXWvl ¨2;�å �

� ¬{:
ãsæ!-XÖ

9 +³Ö 9 å 9 +³Öìïiß 9
yncCUQVXU

z Ú ¨äã�¬­á í Ú Ö ¨äã�¬2å í Ú Öìï�ß ¨äã�¬
Wvdn[�ÐÑynWZlM�C`|ynÒ�o<SClMY'bXWv`]l�yncC`adXU�T�Wv�C�C\vU�\vWZUQdn`|uaU'VfbXcCU-WZl>bXU'VXu|[a\Y+³Ö�|}+|ÖZï�ßQ�
 ncMU�VXU'\v[]bXWv`alCdXcCWvj���U'bxy�UQU'l7bXcCU�\Z[aVX_aU'VnWvlmbXUQVXu|[a\9[alC��WvbXdn��ÐÑYgcMWZ\v�CVXU'lMÒ�WZdfWZ\v\vSCdXbXVX[abXU'�7�mw%bXcCU-o�`a\Z\v`|ynWZlM_��C_aSCVXU>µ



ý ��ò&����~���ü@����' ý 
�������������ò&$���'o�����!� ý 'Xò<����'���'�' ý � ý �¸ò&����� �

-1

-0.5

0

0.5

1

-0.5 0 0.5 1 1.5 2 2.5

Left child bell
Right child bell

Negative of parent bell b

�	� Z`X[RU�{�SZC��hgj���hmVSRUbgZ]d�h�l � Z]fUd4�2ZgbCl�hgj�T�\_^`l � Z`�"hcT`RUX�X[Z���hgj���h�V�RUbcZ�hgn
¯xb�Y'[al²lC`|y ��U�dXU'UQl�cC`|y bX`�Y'`alCdXbXVXSCYQb�dXSCY�c²[]l�`aVXbXcC`alC`aVXT�[a\��C[adXWvd�o�`aV�[almw®jM[]VXbXWvbXWv`]l�`ao � yncCWvYgc²cM[]d%Ô³Õ]Öê×

[ad�[�VXU'�ClMU'T�U'lmb|�J¶M`aV�UQ[aYgc¥�CWZd43X`aWZl>b�Y'`|uaU'V � á�|����U�9}­yncMU'VXU7bXcCUK�U�²[aVXU7SClMWZ`alCd�`ao?YQ`almbXWZ_aSC`aSCd`+³ÖX}­y�U�cC[|uaU
Ù0Úm¨ � ¬�á�����rt�*�M�� ncMU%\Z`>Y'[a\ibXVXWZ_a`alC`aT�U'bXVXWvY%�C[adXU'd�[adXdX`mYQWZ[abXUQ�JbX`®[a\Z\idXSMYgc5jM[]VXbXWvbXWv`]lMd#T�[|w���U%dX[aWZ��bX`�o�`aVXT [
=@F_JN��BD�4��?D��?D�N�4 �?DG�?D��¡¢BL=�J*BLE�ICENM­ ncCU'VXU�Wvd?[*jC[aVXbXWv[]\&`aVX�CU'VXWvlC_*`]o­dXSCYgc�jC[aVXbXWvbXWZ`alCd?�mw7VXUQ�ClCUQT�UQlmb|¡MbXcCU�_aVX[ajCc�`ao�bXcMU
jC[aVXbXWv[]\�`aVX�CU'V�Y'[al��GU�T�[a�CU#WZl>bX`*[
bXVXUQUm}M[alC�qbXcCU#bXVXU'U�Y'[al���U#U'��Y'WvU'l>bX\Zw�dXU'[aVXY�cCU'�qo�`]V�[�ÐÑ��U'dXb��C[adXWZdXÒ%[ad�ynWZ\v\&�GU
�CUQdXY'VXWv��U'����UQ\Z`|y��
^ dXU'Y'`alC�JlCUQy \ZWv�CVX[aVXw�`]o�`aVXbXcC`alC`aVXT�[a\��C[adXU'd|}&Y'[a\v\ZUQ��bXcCU*y�[|uaU'\vU'b�jC[aYg�aU'b�\vWZ�CVX[aVXw>}0Y'[al²[a\ZdX`���U*Y'`alCdXbXVXSCYQbXU'�&�

 ncCWvd�Y'`a\Z\vU'YQbXWZ`al#`]o·T�`m�MSC\Z[abXUQ��y�[|uaUio�`aVXT�d�YQ`aVXVXU'dXj�`alC�Cd�VX`aSC_acC\vw�bX`�[�Y'`|uaU'VXWvlC_�`ao�ÐÑo�VXU'�>SCUQlCY'w>Ò?dXjM[]YQUm�0 ncCWvd�\vWZ�CVX[aVXw
Y'`almbX[aWvlCdnbXcCU�y�[|uaU'\vU'b��C[adXWvd|}>��[a\vdXc%o�SClCYQbXWZ`alCd|}>[alC�%dXT�`>`abXc%uaUQVXdXWZ`alCdn`]o&��[]\vdXc7o<SClMY'bXWv`]lMd�Y'[a\v\ZUQ�%y�[|uaU'\vU'bnjC[aYg�aU'bXd|�
��U�£ \Z\2SMdXU-bXcCU�lC`abX[]bXWv`al�[]lM�7bXU'VXT�WvlC`a\Z`a_aw
`ao�� k��x}myncM`]dXU�VXUQdXSC\vbXdny�U�dXcC[a\v\2[adXdXSCT�Um�
��U�[aVXU�_aWZuaUQl�[]l�U'¢>[aY'bn�>SC[a�CVX[abXSCVXU�T�WZVXVX`aV?�C\vbXU'Vt¤G¨{¥i¬�dX[abXWZdXo�w>WZlC_�bXcMU�YQ`]lM�CWZbXWv`alCdf`ao� ncCU'`aVXUQT ¨4¦·� ��¬�Wvl5� k��Ë}¸j&�

§ �D¨·}¸WË� Um�
� ¤9¨{¥�æ®��;·¬2¤9¨{¥�æ®�*©m¬­á«ªg8�6 ¬�à � ¤G¨{¥i¬­á®­ �k)

��U�\ZUQb�¯U8�áç¨êæ��a¬ 8 ¤GßâÞk8�[alC���CUQ�ClCU�bXcCU-`aj�UQVX[]bXWv`alCdt°9Ö�`ala©'Ú>¨_±?¬&WvlmbX`�Ð�©�Ú>¨��S±?¬�Ò
°�²4ÔL³´8¸×4¨��*µ'¬­á

8
³¶8�¤S8aÞ Ú Ö¨X�a� ��¬

°­ß�ÔL³´8¸×4¨��*µ'¬­á
8
³¶8C¯U84Þ Ú Ö2)

 ncCU�T�[aj  µC© Ú ¨_±?¬�·¸© Ú ¨��S±?¬N��© Ú ¨���±�¬M�MU'�ClCUQ���mw  á«°�²&��°­ß�WZd­`aVXbXcC`a_a`alC[a\Ë�&��U�[]\vdX`-cC[|uaU�°�²U°}¹² á«°sß¶°}¹ß áK+2}
°­ß´°}¹² á«°Y²D°}¹ß á5��}m[alC�
¨X�a�Z�a¬ ° ¹² °Y²?å<° ¹ß °sßnáK+
��U-lC`|yÉ�CU'�ClMU�bXcCU-dXUQ�mSMU'lCYQU-`ao&o�SClCYQbXWZ`alCd�ÔLº»8¸×¶¼8´½&² o�VX`]T [�_aWZuaUQl7o�SClCYQbXWZ`al>º¾²�[]dfo�`]\v\v`�ynd|µ

¨X�a� ��¬ º Ú �9¨{¿s¬­á ­ � ¤S8�º»�9¨��*¿7æ!;·¬
º Ú �|ïiß'¨{¿s¬­á ­ � ¯U8�º0�9¨��N¿7æ!;M¬2)



À �������	��
���
������������	����������
 ý ���	���>ò����! "����# ý ��$��&%�' ý �
R�`abXWZYQUnbXcM[]bWºÁ²fWvds�MU'bXU'VXT�WvlCU'��SMj�bX`�[�lC`aVXT�[]\vWv�'WvlC_�YQ`alCdXbX[almb��mw�bXcCUf�C¢>U'�C��jG`]Wvlmb�jCVX`a�C\vU'T `a�CbX[aWvlCU'��yncMU'l`¥5áJ�·�
 ncCU�o<SClMY'bXWv`]lKºÁ²>¨{¿s¬&YQ[]l���U�WZ�MU'lmbXWv�CU'��ynWvbXc7bXcCU�dXY'[a\ZWvlC_�o<SClMY'bXWv`]lKÂ®WZl²� k��2[alC�Kº²ßiynWZbXc�bXcCU-�C[adXWvY�y�[|u]UQ\ZUQb�Ã��
Û&U'bnSCdf�CUQ�ClCUoÄ»²m¨{ÅG¬�á ß

Æ Ú ¤�8�Ç ÞMÖ@8CÈ [alC�

Ä5ß'¨{ÅG¬­á{æoÇ Ö@È�ÉÄ»²>¨{Å�å0:i¬­á �
­ � ¯�8�Ç Ö@8/È

+�BM=?/2H9Ln6  ncCU-�>SC[a�CVX[abXSCVXU�T�WZVXVX`aV�Y'`alC�MWZbXWv`al%`al%bXcCU�`aj�UQVX[abXWZ`al  áç¨2°�²aàC°­ß'¬&Wvd�U'�>SCWvu|[a\vU'lmb�bX`#bXcCU-SClCWvbX[]VXWvbxw*`]o
bXcCU�T�[abXVXWv¢

Ê$á Ä¾²>¨{Å�¬ Ä5ß'¨{ÅG¬
Ä»²m¨{Å#å¾:�¬ËÄJßQ¨{Å�å»:i¬

 �[a�>WZlC_�bXcCU-¶·`aSCVXWZUQVnbXVX[alCdXo�`aVXT `aon¨X�]� ��¬�yncCU'l"¥JáJ��y�U�_aU'b
ÌºÁ²m¨{ÅG¬­áKÄ»²m¨{Å�1���¬ ÌºÁ²m¨{Å�1'�·¬

Wx� U>�Z}
ÌºÁ²>¨{ÅG¬�á ¼

Í ½�ß
Ä»²m¨{Å�1'� Í ¬

[alC� Ìº²ßQ¨{Å�¬­áKÄ5ß'¨{Å�1'��¬ ÌºÁ²m¨{Åk1'��¬�á�ÄJßQ¨{Åk1'��¬{Ä»²4¨{Å�1/¨�¬{Ä¾²4¨{Å�1'�DÎm¬�Ï/ÏCÏ
p�`aVXU-_aUQlCU'VX[a\v\Zw>}>bXcCU-VXUQ\Z[abXWv`alCd�¨X�a� ��¬&[aVXU-UQ�mSMWZu³[]\vU'l>bnbX`

¨X�a� ¦�¬ Ìº»�9¨{Å�¬­á ¼
Í ½�ß

ÄÑÐcÒQ¨{Å�1��*Ó·¬

[alC�"¥Já ¼
Í ½�ß{Ô Í

� Í Þ0ß ¨ Ô Í áJ��`]V��a¬X�
 ncMU�o<SClMY'bXWv`]lMd�º»�9¨{¿7æ!;M¬�o<`aVXT [al�`]VXbXcM`]lM`]VXT�[a\2�C[adXWvdf`ao�Ù Ú ¨ � ¬X�
��U��CU'�ClMU�`aSCVÁ=@F7JN��BD�4�w?L��Õ&BSÖ¶IC=HI���×	BDAgØDI���JNBDE�I/E�bX`²��U�bXcCU�Y'`a\v\ZUQY'bXWv`al¥`ao�`aVXbXcC`alC`aVXT�[a\?�C[adXUQd*Y'`aT�j�`adXU'��`]o

o�SClCY'bXWv`alCd?`ao�bXcMU�o<`aVXTÙº»�9¨�� ¬ ¿�æ�;·¬X}¸yncCUQVXUo©aà/;�pÚ±nà�¥<p � �sz�U'VXUm}¸UQ[]Y�c�U'\vU'T�U'l>bf`ao�bXcMU�\vWZ�MVX[]VXw%Wvd?�CU'bXUQVXT�WZlCUQ�
�mw*[#dXSC�CdXUQbi`ao&bXcCU�WvlC�CWvY'UQd|µ&[#dXYQ[]\vWvlC_�jC[aVX[aT�U'bXU'V�©4}4[�\v`mYQ[a\ZWv�'[abXWv`]l%jC[aVX[aT�UQbXU'Vo;#[alC�%[al%`]dXYQWZ\v\v[]bXWv`al%jC[aVX[aT�UQbXU'V�¥i�
 ncCUQdXU�[aVXU�lM[]bXSMVX[]\9jC[aVX[aT�UQbXU'VXd|}mo�`aVibXcMU�o<SMlCY'bXWv`alÚº»�9¨�� ¬ ¿
æK;·¬&Wvd�VX`aSC_acC\vw*Y'U'l>bXU'VXU'�%[ab�� Þk¬ ;M}mcC[adndXSCjCj�`aVXb�`ao&dXWZ�QU
Û � Þk¬ }·[]lM��`adXY'Wv\Z\v[abXU'd Û ¥5bXWZT�UQd|�n��U#cC[|u]U#bXcCU�o�`a\Z\v`|ynWZlM_*dXWvT�jC\vU#�CUQdXY'VXWvjCbXWv`]lq`]osbXcCU�`aVXbXcC`alC`aVXT�[]\��C[adXU'd�WZl�bXcMU
\vWZ�CVX[aVXw2µ
	�Ì|¾�Üs¾·ÀQ¼�½Q¼¿¾·»&Ï¾Ý G/�ÑA/?D=@=HICA��4F@?LG"?D�&FHGkÞ�FHACI/E�¨{©aà7¥�àC;M¬�Ø �¸ß��¸ß ±!ENà*Ag K�4 �B����4 �IáFHG&�4I/�NÖ�BD=@E�� � ¬ ¥�àê� ¬ ¨{¥%å��a¬X¬���?D��¡âB
Þ�F@E4ã�?DF@G���A/?�Ö¶I/� ß ?D��� �MàCä«¬æå&BLGkÞ0;a��BLGkçLICE�?�Ö¶I/��BD=H=��4 �I�FHG��4ICçDI/��E�å&AC?L����ICE4×,?DG�Þ�E]�4?¢BDGÁ?D�N�4 �?DG�?D��¡¢BD=�JNBDE�FHEW?L�sÙ Ú ¨ � ¬¶M
¯xo�y�U*SCdXU*z�[a[aV��M\ZbXUQVXd|}0bXcCU'VXU�ynWv\v\s�GU�UQ\ZUQT�UQlmbXd�`aoibXcMU�\ZWv�CVX[aVXw®yncCWvYgc²�C`�lC`ab�YQ`aVXVXU'dXj�`alC�²bX`��CWvd43X`]Wvlmb��Cwa[a�CWvY

Y'`|uaU'VXd|��¶·`aVnbXcCU�dX[a�]U�`ao�_aU'lCUQVX[]\vWvbxwm}>y�U�ynWZ\v\2lC`abnY'`alCdXWv�CUQVndXSCY�c�`abXcCUQVn�C[adXU'd|�
 ncMWZd�Y'`a\v\ZUQY'bXWv`al5`ao?�CWZd43X`aWZl>b�YQ`|u]UQVXd�o<`aVXT�d�[®jC[aVXbXWZ[a\v\Zw²`aVX�CUQVXU'��dXU'b|�>è4SMdXb�\vWv�]U7bXcCU7\Z`>YQ[]\�bXVXWv_a`]lM`]T�UQbXVXWZY7�C[adXWZd

\vWZ�CVX[aVXw>}MbXcMU�y�[|uaU'\vU'b�jC[aYg�aU'b��C[adXWvd�\vWZ�CVX[aVXw�`]VX_a[alCWv�'UQd�WvbXdXU'\vo­WvlmbX`%[*bXVXUQUm}MyncMWZY�c�T�[|w��GU�U'��YQWZUQlmbX\Zw�dXUQ[]VXY�cCU'�®o<`aV�[
ÐÑ��U'dXbn�M[]dXWvd|� Ò
��»2½'Ì|¾�Ü&éÉ¾·Á#Ç�ê-¹�ë4½'¾·Ì|Ï ��U�lM`�y �CUQ�ClCU�[�VXUQ[a\Z��u³[]\vSCUQ��YQ`adXb�o<SClMY'bXWv`]lM[]\�ì `]l�dXUQ�mSMU'lCYQU'd�[]lM��dXU'[aVXY�c�o�`aV�WvbXd
T�WZlMWZT�SCT `|u]UQV­[a\Z\C�M[]dXUQdsWvl�[-\vWZ�MVX[]VXw>�0�CSCY�c�[-o�SClCY'bXWv`alC[a\¸dXcM`]SM\Z�&}]o�`aV­jMVX[]YQbXWZYQ[a\¸VXUQ[]dX`alCd|}]�CU'dXYQVXWZ�GU7Ð�YQ`alCY'UQlmbXVX[abXWZ`alCÒ
`aV�bXcCU�lmSMT��GU'V�`aoMY'`>U'��YQWZUQlmbXd&VXUQ�>SCWZVXUQ��bX`?[aY'YQSCVX[abXU'\vw-�CUQdXY'VXWv��U�bXcMU�dXU'�>SCU'lMY'Um�&O�w-bXcCWvd�y�UiT�UQ[al�bXcC[ab	ì�dXcC`aSC\v���GU
\v[]VX_aU�yncCUQl
bXcCU�Y'`>U'��YQWZUQlmbXdi[aVXU�VX`aSC_acC\Zw�bXcCU�dX[aT�U�dXWv�'U�[alC�%dXT�[a\v\GyncCU'l%[]\v\��CSMb�[#o<UQy�YQ`mUQ��Y'WvU'lmbXdi[aVXU�lCU'_a\vWZ_aWv�C\ZU>�
¯xl�jC[aVXbXWZYQSC\v[]V|}][almw�[|uaU'VX[a_aWZlM_�jCVX`>Y'U'dXdsdXcC`aSC\v��WvlCY'VXUQ[adXUnbXcCUnWZlMo<`aVXT�[abXWZ`al�Y'`adXb|}³dXSM_]_aUQdXbXWZlC_�bXcC[ab­y�UnYQ`alCdXWZ�MU'VsY'`almuaU'¢
o�SClCY'bXWv`alC[a\Zd|�n ncCWZd�jMVX`]jGU'VXbxw7dXcC`aSC\v�q[a\ZdX`*cM`]\v��`al�bXcCU�SClMWZb�dXjCcCU'VXU#WZl»© Ú }MdXWvlCY'U#y�U�ynWv\Z\&��U�T�U'[adXSCVXWvlC_
Y'`>UQ��YQWZUQlmb
dXU'�>SCUQlCY'UQdiWvl*u³[aVXWZ`aSCdi`aVXbXcC`a_a`alC[a\��C[adXU'd|��¶�WvlC[a\Z\vwm}my�U�ynWZ\v\GVXU'dXbXVXWvY'b�`aSCVi[abXbXUQlmbXWZ`al
bX`�bXcC`adXU�o�SClCYQbXWZ`alC[a\vdiyncCWvYgc
dXjC\vWZb
lCWvY'UQ\Zw
[aY'VX`adXdfY'[aVXbXU'dXWv[al7jMVX`m�MSCY'bXd|}>dX`�bXcC[abnbXcCU�dXU'[aVXYgc�Wvdn[�o<[adXbn�CWvu>WZ�MU'��[alC�C��YQ`]lM�mSMU'V|�
í  �õ�î�ï¶ðf÷mñNò ðNó�ô´õm÷mñNò ö�ï�öYï´ðnõ�ö�õ�ð�î�ôcö�õ�÷mò ðNø�ô´õUõ.÷�õ�ù/ú|õ�ðNîêó�öÑô�ï´îêõ&øQó�û&òüðNý�ôgû2öY÷mô´úNø¶ñNþ ó�þ ôCî�ï´þ ò ÿêõ�ý�ôcö�õ�÷�÷mñ|õ�î�ô´÷m÷�õêö�ôLô´ðNýNò ðNø�òüð'÷�õ�÷mö�ï´þ ö¶




ý ��ò&����~���ü@����' ý 
�������������ò&$���'o�����!� ý 'Xò<����'���'�' ý � ý �¸ò&����� �

�7¹mº�»�¼�½Q¼¿¾·»&Ï¾Ý ¡¢Bg×�ì �4��?L¡vE�I��&àNI/G�ACI/E�Ôg¿2Öê×t�4? � F@E�ACBD=H=@I/Þ]BLG�[a�C�CWvbXWZuaUiWZlMo<`aVXT�[abXWZ`al#Y'`adXb�o<SMlCY'bXWv`al¢F@�Uì ¨���¬­áJ�
BDG�Þ�ì ¨êÔg¿2Öê×4¬­á Ö ì ¨{¿2ÖX¬¶M
¯xo�y�U��C¢�[7uaUQY'bX`aVá¿ p ��� }9y�U�YQ[al®T�[a�aU�[al®[a�C�MWZbXWvuaU�WvlCo<`aVXT�[abXWZ`al�Y'`adXb-o�SClCYQbXWZ`al�WvlmbX`7[�o�SClCYQbXWZ`alC[a\­`al®bXcMU

T�[alCWZo�`a\Z�®`aos`aVXbXcC`alC`aVXT�[a\��C[adXU'd|}GWË� Um�v}·bXcCU�`aVXbXcC`a_a`]lM[]\�_aVX`aSCj � ¨ª©®¬X��Û&U'b�� p � ¨ª©®¬���U#[alq`aVXbXcC`alC`aVXT�[a\��C[adXWZd|}
ynVXWvbXbXU'lq[ad�[%T�[]bXVXWv¢�`aosVX`|yKu]UQY'bX`aVXd|�� ncMU'l���¿²Wvd�bXcCU�u]UQY'bX`aV�`]o�Y'`>U'��Y'WvU'l>bXd�`ao�¿²WvlqbXcCU�`aVXbXcC`alC`aVXT�[a\��C[adXWvd���}
[alC�Áì ¨	��¿s¬�WZdfbXcCU-WvlCo�`aVXT�[abXWv`al7YQ`adXbn`]o�¿qWvl7bXcMU-�C[adXWvd
���
�MWZlCYQU � ¨ª©q¬&Wvd�YQ`]T�jC[aYQb|}4bXcCUQVXU�Wvd�[#_a\v`]�M[]\9T�WZlCWvT�SCT o<`aV�U'uaUQVXw�Y'`almbXWvlmSC`aSCdnWvlCo<`aVXT�[abXWZ`al%YQ`]dXb|��t�lCo�`]VXbXSMlC[abXU'\vwm}

bXcCWvd�T�WZlCWvT�SCT±ynWv\Z\slM`]b���U�[�VX[ajCWv�C\vw�YQ`aT�jMSCbX[a�C\ZU��C[adXWZd�WZl�_aUQlCU'VX[a\x}GlM`]V�ynWv\Z\sbXcCU�dXU'[aVXYgc�o�`aV�[7T�WvlCWvT�SMT±��U�`]o
\v`�yÃY'`aT�jC\vU'¢>WZbxw>�i ncMU'VXU'o�`aVXUm}Cy�U�ynWv\Z\&VXUQdXbXVXWZYQb?`aSCV?[abXbXUQlmbXWZ`al�bX`*[
\ZWv�CVX[aVXw��ÃØ � ¨ª©®¬­`ao­`aVXbXcC`alC`aVXT�[a\��C[adXU'd�UQ[]Y�c
`ao�yncCWZY�c²cC[ad�[al�[adXdX`>Y'Wv[abXU'�²o�[adXb�bXVX[alCdXo<`aVXTÓ¨�`aoi`aVX�CUQV
§#¨ª©«\Z`a_?©q¬n`aV���UQbXbXU'V|¬�[alC�²o<`aV�yncMWZY�c²bXcCU�dXUQ[aVXYgcJo<`aV�[
Y'`alCdXbXVX[aWvlCU'��T�WvlCWZT�SCT `ao�ì Y'`almuaU'VX_aUQdnWvl�§#¨ª©q¬�`aj�U'VX[abXWv`]lMd|�
�7¹mº�»�¼�½Q¼¿¾·»&Ï�
  �I%��U'dXb��M[]dXWvd`��IC=HB��4F7ÖgIÑ�4?�ì ��?D��B<ÖgICA��4?D��¿ FHGKB¾=@F7JN��BD�4��� ?D��JNBDE�I/E}FHE"�4 �B���� p�� ��?D�aÕ� �F@Ag 
ì ¨	��¿s¬�FHE�¡¢FHGkFH¡¢BD=_M
pq`]bXWvu|[abXUQ�®�mw�Wv�CUQ[]d�o<VX`aTðdXWv_alC[a\­jCVX`>Y'UQdXdXWZlC_�[alC��Y'`aT�T�SClCWvY'[abXWZ`al�bXcCU'`aVXw�y�U�y�U'VXU�\vU'��bX`%T�UQ[]dXSMVXU�bXcMU5ÐÑ�CWZdX�

bX[alCY'UQÒ%��U'bxy�UQU'l®[%�C[adXWZd�[]lM�®[%o<SClMY'bXWv`]l®WvlqbXUQVXT�d�`ao�bXcCU��CcC[alClC`al�U'lmbXVX`ajmw�`ao�bXcCU#UQ¢>jC[alCdXWZ`al&�-p�`aVXU�_aU'lMU'VX[a\Z\vwm}
\vU'b�r ��U�[�z�WZ\v��U'VXbndXjC[aY'U>��Û&U'b��¾pÚr
à�������áç��[alC��[adXdXSCT�U�bXcM[]b�r WZdf[al7`aVXbXcC`a_]`alC[a\2�MWZVXUQY'bndXSCT�µ

r(á � r�Ö
��U�ynVXWZbXU���á®� Ö �mÖ�o�`]VnbXcMU-�CUQY'`aT�j�`adXWZbXWv`al7`ao��%WvlmbX`�WvbXd�r�Ö���Y'`aT�j�`alCU'lmbXd|}¸[alC���CUQ�ClCU

Ô Ú ¨��2¡'ÔLr�Öê×4¬sá{æ ���mÖ�� Ú ©¶¥����mÖ�� Ú
[ad?[*T�UQ[]dXSMVXU�`ao­�CWvdXbX[]lMY'U���U'bxy�UQU'l���[alC��bXcCU�`aVXbXcC`a_a`alC[a\&�CU'YQ`aT�jG`]dXWvbXWv`]l�� Ô Ú Wvd?Y�cC[aVX[aY'bXU'VXWv�'UQ���>w7bXcCU��CcC[alClC`alU'�>SC[abXWv`al7yncCWvYgc�WZdf[�uaU'VXdXWv`]l�`ao&£�w>bXcC[a_a`]VX[adN£>bXcCU'`aVXUQT��
Û&U'b

rðá®��¨ r Ö ¬&�¥¨ r Í ¬
á«r�ï��!r*Þ

 ncmSCd|}�r Ö [alC�Kr Í _aWZuaU�`]VXbXcM`]_a`alC[a\2�CUQY'`aT�j�`adXWZbXWv`alCdtr-ï�á r Ö à/r*Þ�á r Í �� ncCUQl

Ô Ú ¨��0¡�ÔLr
Ö à/r Í ×4¬­á Ô Ú ¨��0¡�ÔLr-ïnà/r*Þ­×få����aï�� Ú Ô Ú

�aï
���aï�� ¡�ÔLr

Ö × å ����Þ!� Ú Ô Ú
��Þ
�"��Þ#� ¡�ÔLr Í ×

 ncCWvd�Wvdn�CcC[alClC`al	£ dnU'�>SC[abXWv`al%o�`aViUQlmbXVX`ajmw*Wvo&y�U�WvlmbXU'VXjCVXUQb�� z%$ x&��� Ú bX`���Um}m[ad�Wvl7�mSM[]l>bXSCT T�U'Y�cC[alCWZYQd|}>bXcCUqÐÑjCVX`a�C�
[a�CWv\ZWvbxw>Ò�`ao�����U'WvlC_�WZl²bXcCU�dXSC�MdXjC[aY'U0r-ï?�� ncCWvd�UQ�mSM[]bXWv`al�U'lC[a�C\vU'd�SMd�bX`�dXUQ[]VXY�c�o<`aV�[�dXT�[a\v\ZUQdXbX��U'lmbXVX`ajmw®dXjM[]bXWv[a\
�CUQY'`aT�j�`adXWZbXWv`al7`ao�[�_aWvu]UQl7uaU'YQbX`]V|�
+�BM=?/2H9Ln6  ncCU�'�[]VXc>SClCU'lM��Û0`)(U'uaU��C[adXWZd�WZd-bXcCU�T�WvlCWvT�SCT���U'lmbXVX`ajmwq`aVXbXcC`alC`aVXT�[]\­�M[]dXWvd-o�`aV-[]l®UQlCdXU'T��C\vU�`aosuaUQY'�
bX`aVXd|�i ncMU��GU'dXb?�M[]dXWvd�[ad��CU'�MlCU'��[a��`|uaU�WZd�SMdXU'o�SC\&U'uaU'l�o�`]V�[*dXWvlC_a\ZU#u]UQY'bX`aV|}CyncCUQVXU�bXcMU
'�[aVXcmSClCUQlC��Û0`)(U'uaU#T�UQbXcC`>�
bXVXWvumWv[a\ZWv�'UQd|�� ncCU-YQ`alCdXbXVX[aWZlmbfbX`�[�\ZWv�CVX[aVXw*��Y'[al��]UQU'j7SMdnynWvbXcCWvl7bXcMU-Y'\v[adXdn`ao�ÐÑo<[adXbXÒ�`aVXbXcC`alC`aVXT�[a\2UQ¢>jC[alCdXWZ`alCd|�
�MSCjCj�`adXU-bXcM[]b�Ôg¿&�G×���UQ\Z`alC_adnbX`���`abXc®Ù Ú [alC��Ù Ú \Z`a_?Ùi��¯xo�¿&�7áJ��o�`aV�[]\v\9dXSC��Y'WvU'l>bX\Zw
\v[]VX_aUá¥i}mbXcCUQl%WZl7o<[aYQbibXcMU

dXWv_]lM[]\&WZd?�ClMWZbXU��CWvT�UQlCdXWv`]lM[]\x��hiUQlCU'VX[a\vWZ�QWZlC_*bXcCWvd?lC`abXWZ`al&}Cy�U�YQ[]l�Y'`aT�jC[aVXU�dXU'�>SCUQlCY'UQdf�mw%bXcCUQWZV?VX[]bXU�`ao��CU'YQ[�w>}¸Wx� U>�Z}
bXcCU�VX[]bXU�[ab�yncCWZY�c
bXcCUQWZV�UQ\ZUQT�U'lmbXdi��U'YQ`aT�U�lMU'_a\ZWv_aWZ�M\ZU�Wvo9bXcMU'w�[aVXU�VXU'[aVXVX[alC_aU'�
WZl
�CU'YQVXU'[adXWZlM_#`]VX�MU'V|�& ncCWvdi[a\Z\v`|ynd�SCd
bX`�WZl>bXVX`m�MSCY'U�[�lC`abXWv`]l�`]o�bXcCU��CWZT�UQlCdXWZ`al�`]o�[�dXWv_alC[a\Ë�
�7¹mº�»�¼�½Q¼¿¾·»&Ï�
  �I�bXcCU'`aVXUQbXWZYQ[]\9�MWZT�U'lMdXWZ`alÑ?D��Ôg¿&�G×tF@E

+ áJU'¢>j&¨êæ � í ��\Z`a_ í �9¬

Õ� �IC��I í �7á 9 ¿&� 9 Ú �m¿!� Þ Ú M
, SCV�lC`aT�U'lCYQ\Z[abXSCVXUfWvd�dXSCjCj�`aVXbXUQ���mw�bXcCUfo<`a\v\Z`|ynWvlC_�Wv�CUQ[]d|}ayncCWvYgc�[aVXUfjCVX`|u]UQ��WZl�T�`adXbsWvlCo�`]VXT�[abXWv`]l�bXcMU'`aVXw#bXU'¢>bXd|µ



- �������	��
���
������������	����������
 ý ���	���>ò����! "����# ý ��$��&%�' ý �
	�Ì|¾�Üs¾·ÀQ¼�½Q¼¿¾·»&Ï�. �Y¿&�7áJ�a��?D��BD=@=�J�à��0/�GkF_�4IC= �K¡`BDG/�214E�B��²©43}Ö�BD=7àNI/E�?D��¥�å��4 �ICG®�-î + îç©KM

	�Ì|¾�Üs¾·ÀQ¼�½Q¼¿¾·»&Ï�. �iÔc¿&�G×]BDG�Þ�Ôc¿65 � ×`BL��I}��I/BD����BDG�çDI/Þ»E�?Ú�4 �B���JU?��4 �Ô í �G×}BDG�Þ�Ô í 5 � ×`BL��I}¡`?DG�?��4?DG�ItÞkI/A/��ICBDE�FHG�çDå	BDG�ÞF@��Õ&I� �B�Ö¶I ²87S�&7:9 í ��; ²87S�&7:9 í 5 � �4?D��BD=H=kÄÚå��4 �I/G + î + 5 M

, osY'`aSCVXdXU>}·yncCWZ\vU�UQlmbXVX`ajmw�Wvd�[
_a`>`m�qT�UQ[adXSCVXU#`ao­YQ`]lMY'U'l>bXVX[]bXWv`al�`aV�UQ��Y'WvU'lCYQw7`aos[al�UQ¢>jC[alCdXWZ`al&}�u|[aVXWv`]SMd�`]bXcMU'V
WvlCo<`aVXT�[abXWZ`al�YQ`adXb�o<SClMY'bXWv`]lMd�[]VXU�j�`adXdXWv�C\vUm}9jGU'VXT�WZbXbXWvlC_��CWvdXY'VXWvT�WZlC[abXWv`al�[alC��YgcC`aWvY'U��GU'bxy�U'UQl®dXjGU'Y'Wv[a\­o�SClCYQbXWZ`al�U'¢>�
jC[alCdXWv`alCd|�

��¹mÆ¿¹�ë4½'¼¿»0<«½�=&¹J�#¹>ÀQ½���ÇCÀQ¼¿ÀQÏ ¶M`aV�bXcCU�\Z`>YQ[]\­bXVXWv_a`alC`aT�UQbXVXWZY��C[adXWvd�\ZWv�CVX[aVXwqU'¢>[aT�jC\ZU>}Gy�U�YQ[al®�CSMWZ\v��[7T�WvlCWZT�SCT��
U'l>bXVX`]j>w��C[adXWvdno<VX`aT bXcCU�T�`adXb�VXU'�ClCUQ�%jC[aVXbXWZbXWv`al%SCjmy�[aVX�Cd|����U�dXbX[aVXb��mw*Y'[a\ZYQSC\v[]bXWvlC_�bXcCU�UQlmbXVX`ajmw�`ao&[]l%UQ¢>jC[alCdXWZ`al
VXU'\v[abXWZuaU
bX`�WvlmbXU'VXu³[a\Zd#`aon\vU'lC_abXcJ`alCU>}&bXcCUQl²y�U%Y'`aT�jC[aVXU
bXcCU
U'l>bXVX`]j>w�`aonUQ[]Y�cJ[a�N3X[]YQU'lmb#jC[aWZV#`aofWZl>bXU'VXu|[a\vd�bX`�bXcMU
U'l>bXVX`]j>w�`]o�[alqUQ¢>jC[alCdXWZ`al®`]l®bXcCU'WvV�SClMWZ`al&����U#jMWZY���bXcCU#U'¢>jC[alCdXWv`al®`]o�\ZUQdXdXU'V-U'lmbXVX`ajmw�[alC�®Y'`almbXWvlmSCU�SMjqbX`
dX`aT�U
T�[a¢mWvT�SCT WvlmbXU'VXu³[a\�dXWv�'U>�& ncCWvd�SClCYQ`�uaUQVXd�bXcCU�T�WZlCWvT�SCT UQlmbXVX`ajmw�UQ¢>jC[alCdXWZ`al%o�`aVibXcC[abiVX[alC_aU�`ao&WZlmbXUQVXu|[a\GdXWZ�QU'd|�� ncCWZd
VX`aSC_ac�WZ�CUQ[�Y'[al���U-T�[a�CU�jCVXUQY'WvdXU-[adny�UQ\Z\0[]df_aU'lCUQVX[a\ZWv�'UQ�7bX`�[]\v\2\vWZ�MVX[]VXWvU'dfynWvbXc7[�bXVXUQU�dXbXVXSMY'bXSCVXU>µ

�7¹mº�»�¼�½Q¼¿¾·»&Ï¾Ý =HF7JN��BD�4�>?D��?L�N�4 k?LGk?L��¡¢BD=�JNBDE�ICE�FHE�B7¨��CWvlC[aVXw9¬�bXVXUQU}FH��F_��E�B��4FHE>/kI/E�?
¨X�a¬�@	à�JNE�I��4EW?D�WJNBDE�F@E`Ö¶I/A��4?L��EáA/BDG<JDItF@Þ�ICG��4FA/kI/Þ!Õ�F7�4 »FHG&�4I/�NÖ�BD=@EW?L� � ?D���4 kIt��?D��¡ +*�L8
áÃ� � 8 ¥�àê� 8 ¨{¥qå«�a¬X� å	��?D�

;¸à2¥�;5�&M
¨���¬�B�BLA¶  JNBDE�FHE�FHG �4 �I�=HF7JN��BD�4�>AC?D����I/E4×,?DG�Þ�E]�4?¢B¢Þ�FHE4ã�?DFHG&��A/?�Ö¶I/��?D� � J7�>F@G��4I/�NÖcBD=HE�+*�L8�M
¨4¦�¬ . �DC��L8¢F@E}�4 �I�ENà�JNE4×	BDACI�F@Þ�I/G&�4FA/�ICÞ Õ�F_�4 ¢+*�L8Uå��4 �ICGECS��6 8�ï�ßfá2C Ú ��6 8���C Ú �|ïißg6 8�M

 ncMU#bxy�`%U'¢>[aT�jM\ZU#\vWZ�MVX[]VXWvU'd-[]�G`�uaU#dX[abXWvdXo<w�bXcCWZd��CUQ�ClCWvbXWZ`al&�� ncCU#\vWZ�MVX[]VXw�`aosy�[|u]UQ\ZUQb�jM[]Y��aU'b��C[adXU'd�Wvd�lC[abXSCVX[a\v\Zw
`aVX_a[]lMWZ�QU'��[adndXSC�MdXU'bXdf`]o�[��MWZlC[aVXw
bXVXU'U>�& ncCU�bXVXUQU-dXbXVXSCY'bXSCVXU�WZdf�CUQjCWZYQbXU'��Wvl7bXcCU-�M_]SMVXU'df��UQ\Z`|y�µ

x0 x1 x2 x3 x4 x5 x6 x7

s0 s1 s2 s3 d0 d1 d2 d3

ss0 ss1 ds0 ds1 sd0 sd1 dd0 dd1

sss dss sds dds ssd dsd sdd ddd

S D

S D S D

S D S D S D S D

FÑRHGCZ�X[Z�l&V�RUb�I�ZClmh�\U�{�SRUikd eLZgfaRUh�Ra��d�ikRU�KJ�lm�2ZgZCn

(�[aYgc�lC`>�CU-VXU'jCVXUQdXU'lmbXdf[�dXSC�CdXjM[]YQU�`ao&bXcCU-`]VXWv_aWZlM[]\2dXWv_]lM[]\x��(�[aYgc7dXSC�MdXjC[aY'U�WvdnbXcCU-`]VXbXcM`]_a`alC[a\9�CWvVXU'YQb�dXSCT¦`]o&WvbXd
bxy�`%YgcMWZ\v�CVXU'l®lM`m�MU'd|�� ncMU#\vU'[|uaU'd�`ao�U'uaUQVXw�Y'`alClMU'Y'bXUQ�qdXSC�CbXVXU'U�_aWZuaU#[alq`aVXbXcC`alC`aVXT�[a\��C[adXWvd|�� ny�`%U'¢>[aT�jC\ZU��C[adXU'd
o�VX`]T¦bXcCWvdn\ZWv�CVX[aVXw
[aVXU-�MU'jCWvY'bXUQ�7WZl�bXcCU��C_aSCVXU'df��UQ\Z`|y�µ



ý ��ò&����~���ü@����' ý 
�������������ò&$���'o�����!� ý 'Xò<����'���'�' ý � ý �¸ò&����� L

x0 x1 x2 x3 x4 x5 x6 x7

s0 s1 s2 s3

ss0 ss1
sd0 sd1 dd0 dd1

sds dds ssd dsd sdd dddsss dss

ds0 ds1

d0 d1 d2 d3

MoRU�¶l�\_^`l � Z�N,RHGCZ�X[Z�l�VSRUb�ICZ�l��gRUhgd4hoX[d4�C�2RU�KJPOol � Z�N,RHGCZ�X[Z�l��gRUhgd�hgn

x0 x1 x2 x3 x4 x5 x6 x7

s0 s1 s2 s3

ss0 ss1
sd0 sd1 dd0 dd1

sds dds ssd dsd sdd dddsss dss

d0 d1 d2 d3

ds0 ds1

MoRU�¶l�\_^`l � Z�N,RHG�ZCX[Z�l�VSRUb�I�ZCl��gRUhgd�hoX[d4�C��RU�KJQOohg\UT`Z]jSiki�RUT`Zgfa�gRUhgd�hgn

 ncMU�\vWZ�MVX[]VXw%`ao�\Z`>YQ[]\0bXVXWZ_a`alC`aT�U'bXVXWvY��C[adXU'd?`|u]UQVn[�YQ`aT�jM[]YQbnWvlmbXUQVXu|[a\SR T�[�w%�GU�`]VX_a[alCWv�'UQ�7[adf[��MWZlC[aVXw%bXVXU'U��mw
bX[a�>WZlC_#jM[]VXbXWvbXWv`]lMdi\v`>Y'[a\vWZ�QU'�
bX`#[��Cwa[a�CWvY��CU'YQ`aT�jG`]dXWvbXWv`]l%`ao�R#�� ncCU'l�+C²c²-ynWZ\v\GY'`aVXVXU'dXjG`]lM�%bX`#bXcCU�dXWvlCU��C[adXWvd�`alTR#}
[alC�"+*�L8#ynWZ\v\2Y'`aVXVXUQdXj�`alC��bX`�bXcMU-\v`mYQ[a\2dXWZlMU��C[adXWZdf`|uaU'VfWvlmbXU'VXu³[]\�¥�`]o�bXcCU�� 8 WvlmbXU'VXu³[a\Zdf[abn\ZUQu]UQ\�;�`ao�bXcCU�bXVXU'U>�� ncCWZd
`aVX_a[]lMWZ�Q[]bXWv`al�WZdf�CU'jMWZYQbXU'�7dXY�cCU'T�[abXWZYQ[a\Z\vw
Wvl7bXcCU��C_aSCVXU���U'\v`|y�µ



U �������	��
���
������������	����������
 ý ���	���>ò����! "����# ý ��$��&%�' ý �

V �{�SRUikd eLRUlmd4\UiÑ\_^`X[\�bgRUX[d e*RUlmd4\UiÑd�iklmZ��KGCRUX.hod4iklm\"Ra��d�ikRU�KJ�lm�2ZgZCn
 ncMWZd�jMVX`mYQU'�CSMVXU#j�U'VXT�WvbXd�bXcCU#dXU'_aT�U'lmbX[abXWv`alq`aos[aY'`aSCdXbXWvY�dXWv_alC[a\Zd-WvlmbX`
bXcC`adXU#�Cwa[a�CWvY#ynWZlM�C`|ynd��GU'dXb�[a�C[ajCbXU'�qbX`

bXcCU�\v`>Y'[a\0o�VXU'�>SCUQlCY'w%YQ`almbXU'lmb|�i^�l�U'¢>[aT�jC\ZU�WZd�bXcCU�dXU'_aT�U'l>bX[]bXWv`al�`ao­jC[aVXbf`ao­bXcCU�y�`aVX�ÉÐÑ[aVXT�[a�CWZ\v\v`·} Ò
WZl�bXcCU��M_]SMVXU
��UQ\Z`|y�µ

-2000

-1500

-1000

-500

0

500

1000

1500

2000

3800 4000 4200 4400 4600 4800

W j�lm\UT`RUlmd4b]X[\HN,Z�hgl�X_Z�iklm�2\´V6J�hgZm��T`ZCiklmRUlmd4\UiÑ\_^WVSRU�¶l�\_^`R�N,\U�2fUn
+�BM=?/2H9Ln6 ¯xl5T�SC\vbXWZ�MWZT�U'lMdXWZ`alCd|}sy�U%T�SMdXb�U'¢>bXU'lM�JbXcMWZd�lC`abXWZ`al�bX`q\vWZ�CVX[aVXWvU'd�yncMWZY�c5Y'[al5��U%`aVX_a[alCWZ�QU'�5[ad�T�`aVXU
_aU'lCUQVX[a\·bXVXU'U'd|�& ncCWvd�Y'[al*�GUf�M`]lMUf�>w�VXUQjC\v[]YQWZlM_�YQ`alC�CWvbXWZ`al®¨4¦�¬9ynWZbXc*bXcCU?Y'`alC�MWZbXWv`al*bXcC[ab�o�`aV�U'[aY�c0;¸à2¥�;5��}ay�U�cC[|uaU
[al�WZlmbXUQ_aU'V�ÜiñÃ��dXSCYgc�bXcC[abYCS��6 8�ï�ßfá2C[Z_��6 8o��Ï/Ï/ÏD�\C[Z_�|ï)ZgÞ0ß¶6 8M��¯xbnynWZ\v\2lC`abnYgcM[]lM_]U�bXcMU-dXSC�CdXUQ�>SCU'lmb?[]VX_aSCT�UQlmb|�
¯xoibXcCU�\vWZ�CVX[aVXwqWvd�[�bXVXU'U>}9bXcCU'l�y�U�YQ[]l��ClC��bXcCU���U'dXb��M[]dXWvd��mwqWvlC�CSCYQbXWZ`al�`al�;·�#k-U'lC`abXU��>w����L8
bXcCU��M[]dXWvd�`]o

uaU'YQbX`]VXd�YQ`]VXVXUQdXj�`alC�CWvlC_�bX`¾+*�L8C}&[alC�²�>w\]��L87bXcMU*��U'dXb��C[adXWvd#o<`aV�¿¥VXU'dXbXVXWvY'bXUQ�²bX`�bXcCU
dXjC[alJ`ao����L8¸�7¶M`aVa;5á¤�·}
bXcCUQVXU%WZd�[®dXWvlC_a\vU%�C[adXWvd�[�u³[aWZ\v[a�C\ZU>}�lC[aT�U'\vw²bXcCU%`alCU7Y'`aVXVXU'dXj�`alC�MWZlC_®bX`0+*��6 ²>}�yncMWZY�c5Wvd�bXcCU'VXUQo<`aVXU%bXcCU%�GU'dXb��C[adXWZd|µ
]���6 ²�á2����6 ²�o�`aVn[a\Z\Y¥�;5������U-YQ`alCdXbXVXSCY'bY]���6 8�ïiß�o�`]Vn[a\v\Y¥�;5��[adfo<`a\v\Z`|ynd|µ

¨X�a� ¨�¬ ]���6 8�ïißná ����6 8�ï�ß�à Wvo�ì ¨	����6 8�ïiß_¿s¬�è<ì ¨	] Ú ��6 8/¿s¬0å»ì ¨	] Ú �|ïißg6 8C¿s¬X}
] Ú ��6 8o�\] Ú �³ï�ßg6 8>àð`abXcCUQVXynWZdXU>�

¶�Wv¢T^_;5��[alC��\vU'bYCÃ��U-bXcCU�dXjC[al�`ao�+C²K`�����U-cM[�uaU�bXcCU�o<`a\v\Z`|ynWvlC_�µ
	�Ì|¾�Üs¾·ÀQ¼�½Q¼¿¾·»&Ï�
  �I�BD=@çD?L��F7�4 �¡ F@G4B��&M�¨X�a� ¨�¬Y��F@I/=@Þ�E]�4 �I�JUI/EN��JNBDE�F@E���?D��¿K��IC=HB��4F7ÖgIa�4?tì M
Mo�2\�\_^Nn� ncCWvd�Y'[al���U#dXcC`|ynl��>w7WvlC�CSMY'bXWv`]lq`al�^��n¶·`aV�^ á���}MbXcCUQVXU�Wvd�`alC\Zw�`alCU��C[adXWvd�o�`aV�C��f¯xoa] 5 WZd�[almw��C[adXWZd
o�`]V#C�²L6 `iï�ßQ}abXcCUQl*U'WvbXcCU'V#] 5 á2��²D6 `iï�ßs`aV#] 5 á2] 5² �T] 5 ß Wvd�[��MWZVXUQY'b�dXSCT `]o2�C[adXU'dio�`]V#C�²L6 `ç[alC�EC9ß¶6 `��&Û0U'b#]�²?[alC�
]-ß��CUQlC`abXU�bXcMU���U'dXb?�C[adXUQd?Wvl�bXcCU'dXU�dXSM�CdXjC[aY'UQd|��O�w%bXcCU�WvlC�CSCYQbXWZuaU�c>wmjG`]bXcMU'dXWvd|}Sì ¨	]�Ö{¿s¬�î!ì ¨	]�5 Ö ¿s¬�o�`]V�µ�á��Mà|�]}
[alC���mwa(��9�n¨X�a� ¨�¬	ì ¨	]�¿s¬�î5T�WZl&Ô¶ì ¨	��²D6 `iï�ß_¿s¬ªà�ì ¨	]�²¶¿s¬9å0ì ¨	]-ß_¿s¬ê×-î ì ¨	] 5 ¿s¬X�



ý ��ò&����~���ü@����' ý 
�������������ò&$���'o�����!� ý 'Xò<����'���'�' ý � ý �¸ò&����� b

~�`aT�jC[aVXWvdX`]lMd�[]VXU�[a\Zy�[|w>d?T�[]�MU���U'bxy�UQU'l�bxy�`�[a�N3X[aY'U'l>bf_aUQlCU'VX[abXWv`]lMdf`ao�bXcCU��CWvlC[aVXw%bXVXU'Um�� ncCUQVXU'o�`]VXU>}¸bXcCU�YQ`aT��
jC\vU'¢>Wvbxw�`aoibXcCU�dXU'[aVXY�c�Wvd�jCVX`aj�`aVXbXWZ`alC[a\sbX`�bXcCU�lmSCT���U'V�`]o�lC`>�CU'd�WZl�bXcCU�bXVXU'U>}GyncMWZY�c�o�`aV�[�uaU'YQbX`aV�WZl ��� Wvd�3XSCdXb
§#¨ª©®¬X�� ncCWvd�YQ`aT�jM\ZUQ¢mWvbxwqWZd��M`]T�WvlC[abXU'���mwqbXcCU�Y'`adXb�`aoiY'[a\ZYQSC\v[]bXWvlC_�[a\Z\sY'`>UQ��YQWZUQlmbXd�o�`]V�[a\v\­�M[]dXUQd�Wvl�bXcCU�\vWZ�MVX[]VXw>�
 ncCWvd�bX[a�aU'di§�¨ª©¥\v`a_?©q¬·o�`]V�bXcCUiy�[|uaU'\vU'b�jC[aYg�aU'b�\vWZ�MVX[]VXw>}�[alC�7§#¨ª©®� \v`a_f©*� Ú ¬·o�`]V�bXcCUi\v`mYQ[a\mbXVXWv_a`alC`aT�UQbXVXWZY�\ZWv�CVX[aVXwm�0¯xl
jCVX[aY'bXWvY'U>}mbXcMU-Y'`>UQ��YQWZUQlmbXdn[aVXU-dXT�[a\Z\xµ�[]jMjCVX`|¢mWvT�[abXU'\vw
�a��o<`aVny�[|uaU'\vU'bfjC[aYg�aU'bXd|}>[alC��[]jMjCVX`|¢mWvT�[abXU'\vw���o<`aVn\v`>Y'[a\ZWv�'UQ�
dXWvlCU'd|�
 ncMU�lmSMT��GU'V�`aoi�M[]dXUQd�Wvl²[��CWvlC[aVXw®bXVXU'U�\vWZ�MVX[]VXw®T�[|w®��U*Y'[a\vY'SC\v[abXU'��VXU'YQSCVXdXWZuaUQ\Zw>�*Û0U'b*]dcJ��U*bXcCU�lmSCT���UQV�`]o

�C[adXU'd-WZl®[
�CWvlC[aVXw�bXVXU'U#`]o��?å¥Ù5\vU'uaUQ\Zd|}�WË� Um�v}&Ù�\ZUQu]UQ\Zd-��U'\v`|yÃbXcCU#VX`>`ab�`aV�dXbX[alC�C[aVX�q�M[]dXWvd|����U#Y'[al®Y'`aT��CWZlMU#bxy�`
dXSCY�c7bXVXU'UQd|}mjC\ZSMdn[�lMU'y{VX`>`ab|}4WvlmbX`�[�lCUQy{bXVXUQU�`ao&��å²Ù�\vU'uaUQ\Zd|�� ncCU-bxy�`�dXSM�CbXVXU'UQdn[]VXU-WvlC�CUQj�U'lC�MU'lmb|}>dX`�y�U�`a�CbX[aWvl
bXcCU�VXU'Y'SMVXdXWZuaU�o�`]VXT�SC\v[

]dcmïißnáç�nå�] Ú c
o�VX`]T yncCWZY�c�y�U�Y'[al�UQdXbXWZT�[abXU*]dc>ï�ß!;��]ÚQe��� ncmSCd�[*dXWv_]lM[]\�`ao�©°á¥� c j�`aWZlmbXd�Y'[al���U�U'¢>jC[alC�MU'��WZl��f�Ã�CWv´�U'VXUQlmb
`aVXbXcC`a_a`]lM[]\G�C[adXUQdiWZlq§#¨ª©«\v`a_?©®¬2`aj�UQVX[]bXWv`alCd|}4[alC�
bXcCU��GU'dXbi�C[adXWZdio�VX`aT bXcCU�U'l>bXWZVXU�YQ`]\v\vU'Y'bXWv`al
T�[|w���U�`a�CbX[aWZlCUQ�
Wvl
[al�[]�M�CWZbXWv`alC[a\s§#¨ª©®¬&`aj�UQVX[]bXWv`alCd|�
¶·`aV­u]`aWvY'U�dXWv_]lM[]\vds[]lM��WZT�[a_aU'd­bXcCWvd­jCVX`>Y'UQ�CSCVXU�\vU'[a�CdsbX`�VXU'T�[aVX�|[a�C\vU�Y'`aT�jCVXU'dXdXWv`al�[a\v_a`]VXWvbXcCT�d|¡]dXU'U�bXcCU�VXUQo<UQVXU'lCYQU'd

� ���a�s[]lM��� �«¦a�­�GU'\v`�y��� ncCU��GU'dXb��C[adXWvd�T�U'bXcM`m��T�[|w®��U�[]jMjC\ZWvU'��bX`�U'lMdXU'T��C\vU'd�`ao�uaU'YQbX`]VXd|}2T�`]VXU�\ZWv�aU�YQ\Z[adXdXWvY'[a\
'-[aVXVXcmSMlCU'lC��Û&`)(U'uaU-[]lM[]\vw>dXWZd|�� ncMU�dX`a��Y'[a\Z\vU'�{ÐÑU'lCUQVX_aw�Y'`aT�jC[aY'bXWv`]l%o�SClCYQbXWZ`alCÒ�T�[|w���U�SCdXUQ�%[ad�[al%WZlCo�`aVXT�[]bXWv`al%Y'`adXb
bX`�YQ`]T�jCSMbXUfbXcMU�3ê`aWvlmb��GU'dXb��M[]dXWvd�`|uaU'V�[�dXU'b�`ao9VX[alC�C`aT uaU'YQbX`]VXd|�& ncCU?WZ�CUQ[�Wvd�bX`�Y'`alCYQU'lmbXVX[abXUfT�`adXb�`ao9bXcCU?u|[aVXWv[alCY'U
`ao&bXcMU-dX[aT�jC\ZU�WvlmbX`�[�o�U'yçlCUQyçYQ`m`aVX�CWvlC[abXU'd|}¸bX`�VXUQ�CSCYQU-bXcCU��CWZT�UQlCdXWZ`al�`ao�bXcCU-jCVX`a�C\vU'T¦[alC��T�[a�aU�o�[]YQbX`aVn[]lM[]\vw>dXWZd
bXVX[aY'bX[a�C\vUm�� ncCU-[a\v_]`aVXWvbXcCT [alC��[al�[ajCjC\vWZYQ[]bXWv`al�bX`�VXUQY'`a_alCWv�'WvlC_�o<[aY'UQdnWZdf�CUQdXY'VXWv��U'��Wvl²� �¤�g�x�
�M`]T�U�`abXcCU'V�\vWv�CVX[aVXWZUQd�[aVXU#�>lC`|ynlq[alC�®dXcC`aSC\v�®��U#T�UQlmbXWZ`alCUQ�&�� ncCU#dXjC[aYQU#`ao�o<VXUQ�>SCU'lCYQWZUQd�YQ[alq��U#�CUQY'`aT�j�`adXU'�

WvlmbX`�jC[aWvVXdn`ao�dXw>T�T�UQbXVXWZY�ynWvlC�C`|yndf[aVX`aSClC��bXcCU�`]VXWv_aWZl�}>`al7yncMWZY�c7[�dXT�`m`abXc7jM[]VXbXWvbXWv`]l�`ao�SClCWvbxw
Wvdn�CSMWZ\vb|�� ncCWvdn[alC�
`abXcCU'V�YQ`alCdXbXVXSCY'bXWv`alCdiy�U'VXU�`a�CbX[aWZlMU'�*�mw�`alCU�`ao9`aSCVidXbXSC�CUQlmbXd�(��aÛ&[aU'lC_�� Û0�x�az�Wv_]cMU'V��CWvT�U'lCdXWv`alC[a\�\vWv�CVX[aVXWZUQdiY'[al*[a\vdX`
��U�U'[adXWZ\vw
YQ`alCdXbXVXSCY'bXUQ�&}>[]lM�7bXcMU'VXU-[aVXU�_]UQlCU'VX[a\vWZ�Q[abXWZ`alCdf`ao&\v`>Y'[a\9bXVXWv_a`alC`aT�UQbXVXWZY��C[adXU'dfo<`aVnYQU'VXbX[aWZl�T�[alCWvo�`]\v�Cd|�

+�BM;¸BCH9BM.2EGBMP

ï´ð�ô´ð'ó�g�ô¶ú|ö���ðQ÷�õ�÷m�&õê÷&õÝ÷�ô�öæò ÷�õ�ï�÷&��ï¶þ õ�%�ð�òüö�õ�÷�ömò ÷<ó��ihkjml�joniprq�smtmuvpxw�szyKj:p{jK|m}v~��	�o�:p��	�z�:p{�m�:p��z�m�/

��
7��
´��ô´ò õrg�ï´ð,ï´ðNý,�a
_��
_ "òüî_ó�õ�÷mñNï¶ú|öÑõ2÷g���%�k���x���z�o���f�x���S�&�o�>�k� �>�z���o�k�>�k�8���z���k�_�xôN÷�õêô�÷mòüð'÷g���kï´þ õ�%	ðNòüö�õ2÷�öæò ÷�óC���[�³õêø�÷múNï´÷�óC��ÿ�bzbK�H�m�kïcöcï´ò þ ï�øNþ õ

õ[÷môzg � îêõ2÷�õêö��Uòüð��>�z}z���k��sm��jKyzjkt�nm�>��sonmjk�&p�tojm C

��
¶��
L�Sô¶òüõ¡g�ï´ðnõê÷Y��ö�õªö���õêó�õ2÷g�H¢)£o¤��k�k�¡� �k�)���o���>�)£o¥��x¦o£o§Q£o¥�¨�©�>�k�0�z�«ª­¬m��®#���o¯m�o§Q�&� �a���x¥�¤��>�x¤�¥����o¤!��¯m���K°�k¨±���o��²��o� ��¦/��ôN÷�õêôN÷mò ð'÷g�´��ï¶þ õ

%	ðNò ö�õ�÷�öæò ÷�óC�f�[��úNø¶ú|öÑ÷g�4ÿ�bKUzbH�m

��
���
N��ô´ò õrg�ï¶ð�õê÷k�	ö�õêö��-õêó�õ�÷g�Q³v�>¨d�z¥"´k¤��k�v��¤�¥��{µ �o§Q�o� ¯K���D�z�­¶P£o¤�¥�·A�>¥Y°�«¸��k§«¹�>�x¥"�c�Xö�ºõ�÷mò õ����N�&
���
��	î�ï´ýS
N'�î�ò�
�~kï¶÷mò ö)»Q¼P½���ÿ�bzbaÿz�m���z�Kbz¾´�K-4ÿ¶

�4ð�ø´÷mò ý]
�ï¶ú|ø]õ�î_ñNò õªö¶�v¿D¥��x¦o£z§Q£o¥�¨±�o�v���o���>�±£�¸±��£o¨��Q�z�k�x� ¯���¤À�o��£o¥��x���Y�&�o�k�>� �k�x�_����ôzgdg�úNðNò î�ï�÷mò ô´ð�ö�ô´ð}~�ú�÷�õ�ï¶ðNý]�&ô|ôNþ ò õ2ý]��ï�÷mñ|õ	g�ï�÷mò îêö
Á�Â6Ã ��ÿ�bzUKUH�m�Kbz�Kbz¾zbKbz-D


ý ð�÷mòüî�ô���ï�õ�ð�øU�f¢)£o¤��k�>�r� �>�­���z���k�­£z¥���¦z£kÄk£z§Q�o� �>�D�o�)ª0¬¶�U��
´��
´ï´î�ï¶ý�
'ömî�ò4
/~�ï´÷mò ö���ÿ�bzUKbH�m

��
���
� "òüî_ó�õ�÷mñNï¶ú|öÑõ2÷g�)¶P�o���S���o�f¥"£�ÅQ·r¨d�z����Æ­�o¥�¦o¤�§Q�k§Q�{Ç8£&©�k�k���"Å>�Q�o§Q��·A£o§Q�æ�CôN÷�õªôN÷mòüð'÷g���kï´þ õá%	ðNòüö�õ2÷�öæò ÷�óÈ�[��ïâóC�&ÿ�bKbz�8�m�0ïgö�ï´ò þüï�øNþ õáõ.÷môzg
� îêõ�÷�õªö��Uò ð��k�K}z���k��sk��jKyzjmt�nm�mÉoskÊ�yzj[p�t�jk C


��
*��
N "ò î7ó�õ�÷mñ�ï´ú|ö�õ�÷g�&Ëv·r�k�x¤�¥"����£o¨��f¥"�>����·r£o§��k¯#���k�����{���z��·A����¤��k�{���z§Q����£>�o·r§QÄc�³ôN÷�õªôN÷mòüð'÷g�L�kï´þ õ�%�ðNò ö�õ�÷�öæò ÷�ó��¡Ì/ï¶ðCú�ï´÷�óC��ÿ�bzbz�8�m�tïcöcï´ò þ ï�øNþ õ
õ[÷môzg � îêõ2÷�õêö��Uòüð��>�z}z���k��sm��jKyzjkt�nm�>�QÍKhip�tosmlC


��
U��
U "ò î_ó�õ�÷mñNï´ú�öÑõ�÷g�%Î%��£o¤����x·A����·rÄk§Q�z�6��£z¨)�H¥"�k����·A£o§��&·r�x¦��&�o�k�>� �>�&�Q�o�>�k�>���æ�môN÷�õêôN÷mò ðQ÷g����ï¶þ õ�%�ðNò ö�õ�÷�öæò ÷�ó4�[��ú�ø´ú|ö�÷g�2ÿ�bKUzb8�m�"ïcöcï´ò þ ï�øNþ õ
õ[÷môzg � îêõ2÷�õêö��Uòüð��>�z}z���k��sm��jKyzjkt�nm�Ks�hkÏk}QnÀt�ÍKhipxt�jk C



