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CED�FHGJI�KMLNKMOQP0RSD?OUTWVYX�Z�V?D�[]\BX^V?T_D0`^a�bUa�P�XcD�bBGQKdF&bQX^a�egfMV4TW\QX^KMOQP/VYOW`hX^ikj/lEa�Z�bUD�XhKMOBP/`ha
mon-RSp�q8r�eUOUT/D�skV%X^`^KtFYD�fSa?uv[wVY`�a?x-y{z � LWZ|KMO	`^GBV�I�KMLNKMOQP�`hXHD�}]V?F~`^a�Xhikj���VYOUF~V5I-KMLNKMOBP
D?`^Z�a�[wbBGBV%X^KdF-TWVYOU[]KM`^K�V?[�D�OgT&bBXhV?[^[]\BX^V?[�D?`�D�P�KMskVYO	D?fM`^K�`^\UTNVD�XhV�yY��z � �k��`^aka�fdD�XhP�Vkj
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lEa�Z�bUD�XhKd[]a�O�a?x�`^GQV�Z4D�Xh`^KtD�O/`^a�bUa�P�XcD�bBGQKdF�bBX^a?eUfMV�Z�V?D�[w\BXhV?T0�Ni/I�KMLNKMOBP�RSD�OUTWV%X�y��UVY�
OBV�D�`^G4K�`H[+D?`^Z�a�[wbBGQVYX^KtF�VYON`^Xhi�`^XcD�}]V?F=`ha�X^i�D�OgT�GQKMP�GQ��XhV?[wa�fM\B`hKMa�O�`^a�bUa�P�XHD?bBGBKtF�TBD?`HD�P�V%OBVYX^�
D?`^V?T��Ni�`^GBVm/D?XH[�n�Xh�BKM`hVYX�RSD�[]VYX�p�fM`hKMZ�V%`^VYX���mon-RSp5��KMOg[w`^Xh\BZ�VYON`�a�O&`hGBV-m/D�XH[���f�a��UD?f
� \QX^skVYika�X���mo� � �[]bUD�F=V�F=XHDYx9`�X^V%skV?D�ft[5D0skV%X^`^KtFYD�f�a�uv[wVY`�a?x�a?skVYXa�OBV�LNZ�KMO_`^GBV�I-KMLNKMOBP
bBXha�eUf�VkjE�+GBVI�K�LWK�OBPbBX^a?eUfMVkqBP�VYOBVYXcD�`hV?T3x9X^a�Z|D�F%F=VYfMV%X^a�Z�VY`^VYX�D�OgT&XHD�TBD�X�D?fM`hKMZ�VY`hVYX�Z�V�D��
[]\BX^VYZ�VYOW`c[�TN\BX^K�OBPTWV?[hF=VYON`�`^GQX^a�\QP�G�`^GBV�Z4D?X^`hKdD�O�D�`hZ�ak[]bBGBVYXhVkq�Kd[�D�Z4D�}]a�X�F=a�OU[w`hXHD?KMON`�a�O
TWV%X^KMskV�T&skVYXh`^KdF%D�f�bBX^a?eUfMV?[�a�x D�`hZ�ak[]bBGBVYXhKdF�TNVYOU[wK�`]ikq¡bQX^V?[h[w\BXhVkq�D�OUT0`hVYZ�bUVYXHD?`^\BXhVkj�+GBV?[]V
D?`^Z�a�[wbBGBV%X^KdF�bBXha�eUf�V?[�GUDYskV5�UVYV%O/D�`�`^GQV�GBV?D?X^`�a�xE`hGBV�m/D?XH[�¢�V~x9VYX^VYOgF=Vp�`^Z�a�[wbBGBV%X^V�x9a�X
`]£+a�TWV?FYD�TWV?[=j��+GBV�VYX^Xha�X�KMO	`^GBV�`^a�bUa�P�XHD?bBGBKtF3bBXha�eUf�V�FYD?\U[wV�[�bBX^V%sWK�a�\U[]fMi�bB\Q�BfMKt[wGBV?T4s�D�fM�
\BV�[�a�x{D�`^Z�ak[wbQGBVYX^KtF�TNVYOU[wK�`]i_D�OUTJbBX^V?[h[w\BXhV4D�`�D0P�KMskVYO¤D�f�`^K�`^\UTWV�`^a/�UV4`^aka/fdD?X^P�V&�Ni¤D
[]iB[]`^VYZ4D?`^KtF�D�OUT	F=a�XhX^V?F~`HD��QfMV�a?uS[]VY`�a�x�y%��z � �¥��j
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¬�\QX^KMOQP&K�`H[�TNV?[^F=V%OW`�`^GBXha�\BP�Go`hGBV�Z4D?X^`^KtD�OD�`^Z�ak[wbQGBVYX^V�q¡I�K�LWK�OBP�RSD�OUTWV%X�y�VY®WbUVYXhKMVYOgF=V?T
D?VYX^aNTWiNOUD?Z�KdF4TWV?F~VYfMVYXcD�`hKMa�Ovj¯¢�V%P�\BftD�X�Z�V?D�[]\BX^V%Z�VYOk`H[a�x`hGBKd[�TWV?F~VYfMVYXcD�`hKMa�OJ£�VYX^V4\U[]V?T
£�K�`^G¤D�O_KMOBK�`^KdD?f�VYON`^Xhi0[]`HD?`^V�D�OUToLNOBa?£�fMV�TWP�V�a?x�`^GQV�Z4D�Xh`^KdD?O/P�XcD�sNKM`cD�`hKMa�OgD�f�eUVYftT0`^a4X^VY�
F=a�OU[w`hX^\UF~`�`hGBV	[wbUD�F=V?F=XcD�x9`Y°±[�`^XcD�}]V?F=`ha�X^i_`^a_fdD?OUTWK�OBPBjJ�+GBV%i�£+VYXhV4`^GBVYO²F=a�Z��QKMOBV?T/£�KM`hG
LNOBa?£�fMV?TNP�V�a�x³`^GBV�[]bUD�F=V�F=XHDYx9`Y°´[�D�V%X^aNTWiNOUD�Z�KdF�FHGUD?XHD�F~`^VYXhKd[w`hKdFY[+`ha4TWV?TN\UF=V�bQX^a�egfMV?[�a�x D�`h�
Z�a�[wbBGQVYX^KtF�TNVYOU[wK�`]ikq�bQX^V?[h[w\BXhVkqkD�OgT�`^VYZ�bUVYXcD�`h\BX^Vkjvp�TBTWK�`^KMa�OUD�fQTBD?`HD[wVY`c[=q�K�OUF=f�\UTWKMOQP�XHD�TQD�X
D?fM`^K�Z�VY`hVYXSZ�V?D�[w\BXhVYZ�VYOk`c[¡a�xvD?fM`^K�`^\UTNV�D��Ua?skV�`^GQV�[wbUD?`^KdD?fMf�iW�9s�D�X^iNKMOQP�Z4D?X^`hKdD�O�`^a�b¡a�P�XcD�bBGNikq
£�VYX^V\U[]V?T&`ha4F=a�Og[w`^XcD�K�O0`^GQV5XhV?F=a�OU[w`hX^\UF=`hV?T�`^XcD�}]V?F=`ha�X^i	D?OUT0D?`^Z�a�[wbBGBV%X^KdF�bBX^a?eUfMV?[� � VYKµu
D?OUT0¶�KMXhL·q8yY¸k¹�¹Y�8�Hj
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pÂ�NiW�9bBXhaNTW\UF=`�a�x8`^GQKd[�D�OUD?fMiQ[wKd[�£�D�[�D�bBX^a?eUfMV�a�x8bBftD�OBVY`cD�Xhi5XcD�TWK�\U[�XhVYfdD?`^KMskVE`ha�`^GBV�fdD?OUTWKMOQP
[]KM`^VD�[�D/x9\BOUF=`hKMa�O²a�x�TNKd[w`cD�OUF~V&x9X^a�Z `^GBV	fdD�OgTWKMOBPÃ[wKM`hVkqE£�GBVYX^VTWKd[]`HD?OUF=V0Kt[3Z�V?D�[]\BX^V?T
�UVYOBV�D�`^G_`^GQV�[wbUD�F=V?F=XcD�x9`�`hXHD�}]V?F~`^a�Xhi�� � VYKµu�q�y%¸�¸ �WÄ � VYKµuÃD�OUT/¶�K�X^L8q�yY¸k¹�¹?F?�Hj��+GBV�I-KMLNKMOBP
y�bBXha�eUf�V�£�D�[�bB\Q�BfMKt[wGBV?T��Wi � V%Kµu¤�^y%¸�¸ � ����Å�KMP�\BX^V�y � �Hj�Æ�[wK�OBP`^GBV{[wbUD�F=V?F=XcD�x9`+`hXHD�}]V�F=`^a�X^ikq
D?XHFHGBKMskV?TD?`�`hGBV�Ç�D?`^K�a�OUD?f � bgD�F=V � F=KMV%OUF=VE¬�D?`HD5lEV%OW`hVYX�D�[�TQD�`HD�[wVY`³È � È·p������ ��É ¸NqBD?OUT5`hGBV
ftD�OUTWK�OBP�[wK�`^V�F=aka�XHTWK�OUD�`hV?[�� ��� j � ¹ �3Ê �Wj±��� �Ë Ç�q ¦ ¹kj±¸ ¦�Ê �Wj �5Ë^Ì q�I�KMLNKMOBP���V%XHD�D?X^VYaNF=V%OW`hX^KdF
F=aka�XHTWK�OUD�`hV?[Í��r-F=a�ONskVYX^`hV?T/TWKt[w`HD?OUF=V��UVYOBV?D?`^G�`hGBV�`hXHD�}]V�F=`^a�X^i/KMON`^a	D?X^VYaNF=V%OW`hX^KdF�fdD?`^K�`^\UTWV
D?OUT�fMa�OQP�KM`h\UTWV	��m/DYika4VY`�D�f�jMq+y%¸¥¹�¹��Hj Ì V?[w`�D�X^V%aNF=VYON`^X^KtF�fMa�OBP�K�`^\UTWV�[=q�£�GQVYOJ[w\Q�B`^XcD�F=`hV?T
x9Xha�Z ��É ��TWVYP�X^VYV�[=qWP�KMskV�V�D�[w` D�XhVYaNF=VYON`^XhKdF�f�a�OBP�KM`^\gTWV?[=jE�Nj � TWV%P�X^V%V?[�£ D�[+`^GQVYO4[w\Q�B`^XcD�F=`hV?T
x9Xha�Z `^GBV_I�KMLNKMOQP��9VYXHDoV�D�[w`4f�a�OBP�KM`^\gTWV?[&`ha²F=a�ONskVYX^`�`^GBVYZ K�OW`haJmo� � �9VYXHDÎ�^yY¸�¸WyJr]p�Æ5�
V?D�[w`�f�a�OBP�KM`^\gTWV?[5\g[wV?T��Ni�mon-RSpÏ� � Z�KM`hG/VY`�D?f�j�q+yY¸�¸ � D Ä � Z�K�`^G_VY`�D?f�jMq�yY¸�¸�¸¥�cj�r�\U[]V?T
`hGBV?[wV�ftD�`hKM`^\gTWV?[�D�OUT�fMa�OBP�K�`^\UTWV�[�KMO�`^GBV�mon-RSpÐy?Ñky É TWVYP�X^VYV�X^V?[]a�f�\B`^K�a�O�bBftD�OBVY`cD�Xhi�XHD�TWKM\g[
TBD?`HD�[wVY``^a�a��B`cD�KMO_F~a�X^XhV?[wbUa�OUTWKMOQP0mon-RSp�s�D?fM\BV�[�x9a�X�bQfdD�OQVY`HD?X^i4XHD�TWKM\U[�X^VYftD�`^K�skV`^a�`hGBV
ftD�OUTWK�OBP�[wKM`hV�D�[�D�x9\BOUF=`hKMa�O4a?x�TWKd[]`HD?OUF=V�x9X^a�ZÒ`^GBVI�K�LWK�OBP�yfdD?OUTWK�OBP�[wK�`^Vkj
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Å�K�P�\BXhV�¹kj�y�[wGBa?£�[�`^GQV�I�K�LWK�OBP0y�bBX^a?eUfMVkqvD�[�[hFYD�OBOQV?T/D�OUT/Z4D?OW\UD?fMf�i4TWKMP�KM`hKMØYV?T8qUD�OUT0`hGBV
F=a�X^XhV?[wbUa�OgTWKMOBP{mon�RSp_bBX^a?eUfMV�� � VYKµu�qNyY¸�¸ � �cjEÇ�a�skVYX^`hKdFYD?f?a�uv[wVY`�GUD�[·�¡V%VYO�D�bBbBf�KMV?T8j�m/D?OWi
x9V?D?`^\BXhV?[�KMO�a�OBV�bQX^a�egfMV�FYD?O��UV-[wVYVYO�D?`E`^GBV�[hD�Z�V�TWKt[w`cD�OUF=V�D?fMa�OBP�`hGBV�a�`hGBVYXEbBX^a?eUfMV�j��+GBKt[
[]\BP�P�V?[w`c[�`^GUD?`�`^GBV�XHD�TQD�X�D�fM`hKMZ�V%`^VYX�£ D�[�£+a�X^LNKMOBP	£+VYf�f�TW\BXhKMOBP_D?`^Z�a�[wbBGQVYX^KtF3VYON`^Xhikj_p
skVYXh`^KtFYD�fNa�uv[wV%`+Kd[�bBX^V?[]VYON`��UVY`]£+VYVYO�`hGBV�`w£�a�bBXha�eUf�V?[=j��+GBV�I-KMLNKMOBP�y�bBXha�eUf�V�Kd[ � j � LWZÙ`^aka
GBK�P�GD�` É?¦ ��LNZ|TWKt[w`HD?OUF=V�x9X^a�Z|`^GBV�fdD�OgTWKMOBP�[]KM`hVkj��+GBV�[wbUD�F=V?F=XcD�x9`�Kd[�D�`-D�bQbBX^a?®NKMZ4D?`^VYf�i
y � �&LNZÚD?fM`hKM`^\gTWV�D�`�`hGBKd[�`hKMZ�Vkj-�+GBKd[�a?uS[]VY`�TWV?F=XhV?D�[]V?[=qvD�bBbBXha?®WK�Z4D�`hVYfMi�f�KMOBV�D�X^f�ikqU`^a	�Wj �
LNZÚD?`�y ¦ �4LWZÛTWKd[]`HD�OgF=V�x9X^a�ZÚ`^GBV�ftD�OUTWK�OBP4[]KM`^V�j��+GBV�[wbgD�F=V?F~XHD�x9`Kt[�D�`�D�bQbBX^a?®NKMZ4D?`^VYf�i
� �3LNZÒD?fM`hKM`^\gTWV�D?`�`^GBKt[�`hKMZ�Vkj��+GBKt[+a�uv[wV%`�KMO�`hGBV�I�K�LWK�OBP`^a�bUa�P�XHD?bBGBKtF5bBXha�eUf�V�Z�\g[w`�D�ft[wa
�UV0bQX^V?[]VYOW`�KMOJ`^GQV4D�f�`^KM`h\UTWV	[^F%D�fMV�x9a�X�`^GQV0D?`^Z�a�[wbBGQVYX^KtF�bBX^a?eUfMV�[=j�Å�KMP�\QX^V/¹kj � [wGBa?£�[�D
[]GUD�TWV�TÃXhVYfMK�V=x�Z4D�b¤a�x�`^GQV4mon-RSpÜy?Ñky É TWVYP�X^VYV�X^V?[]a�fM\Q`^KMa�OobQfdD�OQVY`HD?X^i_XHD�TNKM\U[�TBD?`HD�[wVY`%j
�Sa�bUa�P�XHD?bBGBKdF0x9V?D?`^\BXhV?[�D�f�a�OBP_`^GBV	P�Xha�\BOUTJ`^XcD�FHLJFYD�O²�UV&Z�D�`HFHGBV?T_`^a/x9V?D�`h\BX^V?[�a�OÂ`hGBV
bBXha�eUf�V?[�K�O�Å�KMP�\QX^V¹kjMy�j � Z�aka�`^GBV?T�F=a�OW`ha�\BX�KMON`^VYXhs�D?fd[�D?X^VD?fd[]a�[wGQa�£�O�a�O�`hGBKd[�eUP�\BX^VkjEÇ�a
XhVYP�K�a�O É LNZ�D��Ua?skV�`hGBV�I-KMLNKMOBP/y�fdD?OUTWKMOQP0[]KM`hV�Kt[5F~fMak[]VYX`^GUD?OJD��Ua�\B`�y%�����0LNZÚ`^a4`hGBV
ftD�OUTWK�OBP4[]KM`^V�q·[]KMP�OQKµe8FYD?OW`hfMi�x�D�Xh`^GBV%XDY£�DYi4`^GUD?Oo`hGBV É ����LWZ|a�X[wa4KMONx9VYX^XhV?T�x9X^a�Z � VYKÝu�°±[
eUP�\BX^V�j+�+GBKt[�bBXha?sWKtTWV?[+D�Þk\BKtFÍL�D�OUT4[wK�Z�bBf�V�£�DYi�a?xETNKd[^F~a�skV%X^KMOQP5`hGBV�a?uS[]VY`�KMO�`^GBV�I-KMLNKMOBP
`ha�bUa�P�XHD�bQGBKdF�bBXha�eUf�Vkj

�+GBV�TWK�X^V?F=`hKMa�O�a�x8`hGBV+a?uS[]VY`�FYD�O��UV�FYD?fdF=\QfdD�`hV?T5K�O�`hGBV+x9a�f�fMa?£�KMOBP�Z4D?OBOBVYX%j Ì GQVYO
`hGBV0I�K�LWK�OBP/RSD?OUTWVYX�XHD�TBD�X�D�f�`^K�Z�VY`^V%X5Z�V?D�[]\BX^V?[`^GUD?`�K�`�Kd[�y � �/LWZ D?�Ua�skV4`hGBV4`^VYXhXHD�K�O
�UVYf�a�£q�`^GBVEa�XhKMP�KMOUD?fW`hXHD�}]V?F~`^a�XhiX^V?F=a�OU[w`hX^\UF~`^KMa�OSq?bBX^K�Z4D�XhKMfMi+x9Xha�Z�`^GQV�D�F%F=VYfMV%X^a�Z�VY`^VYX8TBD?`HDNq
f�aNFYD�`hV?[�`^GBV�[wbgD�F=V?F~XHD�x9`�D�`4y ��É LNZ�D��Ua?skVkqED�OUT¤[wa�Z�V É ���0LNZßGBa�X^K�ØYa�ON`HD?fMfMi0x9Xha�Z/qS`hGBV
ftD�OUTWK�OBP�[wKM`hVkj��+GBKd[+bB\Q`H[�`^GBV�\BOUTWVYXhfMiNKMOBP�`^VYXhXHD?KMO/D?`�`^GBKt[�bUa�KMON`�D�fMa�OBP�`hGBVP�X^a�\BOUT0`hXHD�FHL
D?` É LNZ|D��Ua?skV�`hGBV�ftD�OUTWK�OBP4[]KM`^V�qUD�[�[]GBa?£�O/KMO	Å�KMP�\BX^V�¹kj�y�j��+GQV�XHD�TBD�X{D�fM`hKMZ�V%`^VYXEs�D�f�\BV
a?x�y � ��LNZÒKt[�F=a�X^XhV?F=`��B\B`%q·TN\BV�`ha�\BOgF=VYX^`cD�K�OW`hKMV?[+K�O0`^GQV5`hXHD�}]V�F=`^a�X^i4X^V?F~a�OU[]`^X^\gF=`^K�a�OSqB`hGBV
`hXHD�}]V?F~`^a�Xhi�XhV?F=a�Og[w`^Xh\UF=`hKMa�O�s�D�fM\QV�a�x�y ��É LNZ�Kd[�OQa�`EF=a�X^XhV?F=`Yj � K�OUF=V D�FYF=\QXHD�`hV�mon-RSpÂTBD?`HD
[]GBa?£¯`^GUD?`+`^GQV�\BOgTWVYX^f�iWK�OBP`^VYXhXHD?KMO�Kd[�a�OBf�i ¦ LNZ�D��Ua?skV�`hGBV�ftD�OUTWK�OBP�[wK�`^Vkqk`^GQV�[]bUD�F=V�F=XHDYx9`
Kt[{a�OBfMi¤y �?¦ LNZÚD?�Ua�skV�`^GQV�fdD�OgTWKMOBP�[wKM`hVkj��+GBKt[�Kd[ � LNZÏ�UVYf�a?£#`hGBV�a�XhKMP�KMOUD?f�`hXHD�}]V�F=`^a�X^i
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Viking Lander 1

MOLA

Å�K�P�\BXhV&¹�jMy�à�áa�b¡a�P�XcD�bBGBKtF�bBXha�eUf�V?[��¡V%OBV?D�`hGo`hGBV�I�KMLNKMOBP�RSD�OgTWVYX�y�VYON`^Xhi4`^XHD?}]V?F=`^a�X^iD�[
TWV%X^KMskV�T��Wi�I�KMLNKMOBP�RSD�OUTNVYX�y�D�OgT&�Ni�mon-RSp�j
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Å�K�P�\BXhV/¹kj � à � GgD�TWV?T_X^VYf�KMV=x Z4D�b�a?x�y?Ñky É TWV%P�X^V%V�X^V?[]a�f�\B`^K�a�OJmon-RSpâbBftD�OBV%`HD�Xhi�XHD�TWKM\g[
TBD?`HDNqWX^V~x9VYX^VYOgF=V?T�`^a�`hGBV�I�K�LWK�OBP�y�fdD�OgTWKMOBP{[wKM`hVkj � Z�aka�`hGBV?T�F~a�ON`^a�\QXH[ED�XhV�TWXHDY£�O�KMO��QfdD�FHL
D?`�a�OBV�LWK�fMa�Z�VY`^XhV�K�OW`hVYX^s�D?fd[=j �+GBV�bUa�Xh`^K�a�O/a�x³`^GBV�P�X^a�\BOUT0`hXHD�FHL4[]GBa?£�O/KMO	Å�KMP�\BX^V�¹kj�y5Kt[
Z4D?X^LkV?T�KMO4£�GBKM`hVkqBD�[�Kt[+`^GBVftD�OUTWK�OBP�[wKM`hVkj



�����

XhV?F=a�Og[w`^Xh\UF=`hKMa�Ovj/�+GBV�a�X^K�P�K�OUD�f TWVYOU[]KM`]i/bBX^a?eUfMV�GUD�[�D4s�D?fM\BV�a�x-D��Ua�\B`4yY�kãkä�LNP0Z	ãkå�D?`
y ��É LWZ D?fM`^K�`^\UTNVkj¯�+GBKt[�TWVYOU[]KM`]i�s�D�f�\BV0Kt[�D�F=`^\gD�fMf�iJs�D?fMKtTÂD�`	y �?¦ LWZ D?fM`hKM`^\gTWVkq � LNZ
�UVYf�a�£Ù£�GBVYXhV�KM`£�D�[{a�X^K�P�KMOgD�fMf�i0f�aNFYD�`hV?T·j�lEa�OU[wV?Þk\BVYON`^f�ikq·`hGBV�TNVYOU[wK�`]i&s�D?fM\BV�X^V?D�[^[]KMP�OQV?T
`ha4y ��É LWZ�D?fM`hKM`^\gTWV�Kt[+DfMa?£+VYXEs�D�f�\BV�`^GUD?O�KM`�£�D�[Ea�XhKMP�K�OUD�f�fMikj�p�fM`hKM`h\UTWV?[�D�[+D�x9\BOUF=`hKMa�O�a�x
TWV%OU[wK�`wi�D�X^V`haka�ftD�X^P�V�D?OUT4TWVYOU[]KM`^K�V?[�D�[�D5x9\BOUF~`^KMa�O4a�x�D?fM`^K�`^\UTNVD�XhV�D�ft[wa�`haka�fdD?X^P�V�jE�+GBV
[hD�Z�V�D?fM`^K�`^\UTNV�[^FYD?fMV�Kd[�\U[wV?T&x9a�X`^GBV�bBXhV?[^[]\BX^V�D?OUT/`^VYZ�bUVYXcD�`h\BX^V�bBX^a?eUfMV?[~q�[wa4`^GBV�[hD�Z�V
F=a�X^XhV?F=`^K�a�OU[�D?bBbBf�ikj

�87�æ �%�½Õ�»9«�Ak@W<�«�©U¨�;{¾ç©¡>�"4«�ÀS«9¨�Áo��<?�J©U;YÕ�¿�¼N>?«�A4�·<?>?��A�<?��>�¼	��¼N;Y��»d<?;

�+GBVÃF=fMa�[wV¤F=a�XhX^V?[]b¡a�OUTWVYOgF=V��UVY`]£+VYV%OÐ`hGBV�[]Z4D�f�fM��[^FYD?fMV_[]`^X^\gF=`^\BXhV?[�KMOè`hGBV_I�KMLNKMOBPÃD�OUT
mon-RSp×bBXha�eUf�V?[�K�O/Å�K�P�\BXhV�¹�jMy�[]\BP�P�V?[w`c[�`^GUD?`�`^GQV�VYXhX^a�Xc[�KMO	fdD?`^KM`h\UTWV�D�OUT0f�a�OBP�KM`^\gTWV5x9a�X
`hGBV�`^XcD�}]V?F=`ha�X^i	X^V?F~a�OU[]`^X^\gF=`^K�a�O_D�XhV�fMV?[h[�`^GgD�O¤D�x9V%£#`hVYON`^GU[�a?x D&TNVYP�XhVYVkq·£�GBKtFÍG	Kd[�skV%X^i
[]Z4D�f�fNF=a�Z�bgD�X^V�T{`ha�`hGBV+f�VYOBP�`^GU[hFYD�f�V³x9a�X�FHGUD?OBP�V?[�KMO�D�`hZ�ak[]bBGBVYXhKdF�bBX^a�bUVYX^`hKMV?[~j�lEa�Og[w`^XcD�K�OB�
K�OBP�`hGBV?[]V5GQa�X^K�ØYa�ON`HD?fSa�uv[wV%`H[+x9\BX^`hGBVYX�\U[]KMOBP�D�[hFYD�OQOBV?T�eUP�\QX^V�Kt[+OBa�`�X^V�D�fMf�i�bQXHD�F~`^KdF%D�f�j�p
skVYXh`^KtFYD�f8a�uv[wVY`�a?x�y�z � LWZÒKt[�bBXhV?[wV%OW`�K�O&`hGBV�I�K�LWK�OBP�RSD?OUTWVYX�yVYOW`hX^i�D�OUT4D?`^Z�a�[wbBGBV%X^KdF
[]`^X^\gF=`^\BXhV�XhV?F=a�Og[w`^Xh\UF=`hKMa�Ovj�Æ�[wK�OBP�D�[hFYD�f�V�GBVYK�P�GN`�a�x-yY��LNZ/qW`hGBKd[�F=a�XhX^V?[]bUa�OUTB[�`^a�bBXhVYsNKM�
a�\U[wf�i�bB\B�Bf�Kd[]GBV?T�TWVYOU[]KM`^K�V?[ED�OUT�bBXhV?[^[]\BX^V�[+D�` D�P�K�skVYO�D?fM`hKM`^\gTWV��UVYK�OBP�[wiQ[w`hVYZ4D?`^KdF%D�fMf�i`^aka
ftD�X^P�V��Ni_D�bBbBXha?®WK�Z4D�`hVYfMi_yY��z � �¥�1� � VYKÝu²D�OgT�¶�KMX^L8qEyY¸k¹�¹Y�8�Hj	p�`hZ�ak[]bBGBVYXhKdF5`hVYZ�bUVYXcD��
`h\BX^V?[�D�X^V�Z�KMOQKMZ�D�fMf�i�D�u8V?F=`hV?T·j � KMOUF~V�`hGBV?[]V�D�`hZ�ak[]bBGBVYXhKdF�bBXha�eUf�V?[áGgD�skVE�UVYVYO�D�`�`hGBV+GQV?D�Xh`
a?x�`hGBVm/D�Xc[�¢�V~x9VYX^VYOgF=V�p�`^Z�ak[wbQGBVYX^V+x9a�X�`^GBV-bUD�[]`�`w£�a�TWV?FYD�TWV?[~qW`^GQV�VYX^Xha�X�Kd[+[]KMP�OBKµe8F%D�ON`
� � VYKµu�qSy%¸ ��� �Hj���a�£�VYskVYX%q¥K�`�Kd[�F=a�X^XhV?F=`HD?�BfMV�j

�87d� ��©U>?>�¼NA�<?«9¨�Á/<?¿�¼&"4«9ÀS«9¨�Á_��<?�J©U;YÕ�¿�¼N>�«9A&�8<?>?��A�<���>?¼0��¼W;Y��»d<?;

�+GBV	�UV?[w`�bUak[^[]KM�Bf�V/F=a�X^XhV?F=`^K�a�OJ`^a_`^GQV&I-KMLNKMOBP_RSD?OUTWVYX	y&`hXHD�}]V�F=`^a�X^iJD?OUTÂD?`^Z�a�[wbBGBV%X^KdF
[]`^X^\gF=`^\BXhV�XhV?F=a�OU[w`hX^\UF=`hKMa�O�£+a�\QfdT��¡V�`^aXhV?TWVYXhKMskV+K�`�x9X^a�Zé`^GBV�a�X^K�P�KMOgD�f8D�FYF~VYfMVYXha�Z�V%`^VYXvD�OUT
XcD�TBD?X�D�fM`hKMZ�V%`^VYX�TBD�`cD5\U[]KMOBP�`^GBV�OBVY£�f�i�DYs�D?KMftD��Bf�V�mon-RSpÎTBD�`cD�[wV%`�D�[�D�F=a�OU[w`hXHD?KMON`YjE�+GBKt[
XhV?Þ¥\QKMX^V�[�D�FYF=V?[h[�`^aQqWD?OUT�TWVY`cD�K�fMV?T\BOUTWVYXc[w`cD�OUTWK�OBPa�x8`^GQV+\BOUF~VYX^`cD�KMON`^K�V?[SKMOSq�ftD�XhP�V�D�Z�a�\BON`H[



��� ¸

a?x·I-KMLNKMOBP-[^F=K�VYOUF=V�D?OUT�VYOBP�KMOBVYV%X^KMOQP�TBD?`HDNjE�+GBKd[S£+a�\BfdT��UV�D�Z4D?}]a�XS\BOUTNVYX^`cD�LNKMOBPQj�pÃegXH[w`h�
a�XHTWVYX³F=a�XhX^V?F=`hKMa�O�FYD?O��¡V�Z4D�TNV+�Ni�D?fM`hVYX^K�OBP�`hGBV�D?fM`hKM`^\gTWV�[hFYD�f�V+`^a-£�GBKdFHG�`hGBV�D?`^Z�a�[wbBGBV%X^KdF
bBXha�eUf�V?[�D�X^VXhV=x9VYX^V%OUF=V?T�`ha�F=a�Z�b¡V%OU[^D?`^V�x9a�X�`hGBVa�uv[wVY`�KMO	Å�K�P�\BXhV�¹kjMy�j

ØYê9ë�ìMìtí�ê9îMí9ï�ð¯ØYë�ìMñóò�ñõô~ö�÷?ø�a?uS[]VY`Y�9ØYë�ìMñóò�ñõô~ö�÷Ý� �w¹�jMy?�

�+GBV0a�X^K�P�KMOgD�f�D�f�`^K�`^\UTWV4s�D�f�\BV?[~q�ØYë�ì�ñóòçñõô~ö�÷�qE`^a_£�GBKdFHGJ`^GBV	TWV%OU[wK�`wi�q�bBX^V?[h[w\BXhVkq�D�OUT
`hVYZ�bUVYXHD?`^\BXhVèZ�V?D�[w\BXhVYZ�VYOk`c[o£+V%X^VèZ4D?`HFHGBV?T�D�XhVèa�uv[wV%`ùx9Xha�Z `^GBVYK�X¯D�F=`^\UD?f0s�D�f�\BV?[~q
ØYê9ë�ìMìtí�ê9îMí9ïYj|�+GBV_a�uv[]VY`Yq�DÃx9\BOgF=`^K�a�OÎa�x�ØYë�ìMñóò�ñõô~ö�÷Ýq�V�Þ¥\UD?fd[�`^GQVoI�K�LWK�OBP���TWVYXhKMskV?TJbBfdD?OBVY`cD�X^i
XcD�TWK�\U[�D�`�`hGBV4F=a�X^X^V�[wbUa�OUTNKMOBP/ftD�`^K�`^\UTNV?[�D?OUTofMa�OBP�K�`^\UTNV?[�[w\B�Q`^XHD�F=`^V�T(x9X^a�Zß`hGBV4mon-RSp
bBftD�OBV%`HD�Xhi�XHD�TWKM\g[�D?`�`^GBV	[^D?Z�V�f�aNFYD�`hKMa�Og[=j²�+GBKd[�F=a�X^XhV?F=`^K�a�OJKd[OBa�`�F=a�Z�bBfMV%`^V��¡V�FYD�\U[]V
`hGBV4D�`hZ�ak[]bBGBVYXhKdF�bBX^a�bUVYX^`hKMV?[�TWVYX^K�skV?T&x9X^a�Zß`hGBV4D�FYF=VYf�VYX^a�Z�VY`^V%X�Z�V�D�[w\QX^VYZ�V%OW`c[�TWV%b¡V%OUT
a�O�`^GBV�`^XHD?}]V?F=`^a�X^ikj���a?£+VYskV%XYq·`hGBV�D�TBTWK�`^KMa�OUD�f F=a�XhX^V?F~`^KMa�OU[�`^GUD?`�D?X^V�OBVYV?TWV�To[]GBa�\BftTo�UV
[]Z4D�f�fMVYX�`hGUD�O/`hGBKd[�KMOBK�`^KtD�f�F=a�X^X^V�F=`^K�a�O	D�OUT/[]a4r+OBVYP�fMV?F~`�`^GBVYZ|GBV%X^Vkj�Æ-[wKMOQP�`^GBV�D�XcFÍGBK�skV?T
s�D�f�\BV?[�x9a�XE`^GBV-[wbgD�F=V?F~XHD�x9`%°´[�`^XcD�}]V?F=`ha�Xhi���D?fM`hKM`^\gTWVkqkfdD?`^KM`h\UTWVkq�D�OUT�f�a�OBP�KM`h\UTWV���D�OgT3`hGBV�`]£�a
bBXha�eUf�V?[�KMO	Å�KMP�\BX^V�¹kjMy�q·r�eUOgT&`^GgD�`�`^GBVa�uv[]VY`�Kt[+V=u8V?F=`hKMskVYf�i�fMK�OBV?D?X�£�KM`^G	D?fM`^K�`^\UTNVkj

a�uv[wV%`Y��Ø ëçì�ñóò�ñõô~öç÷ �Eð¯Ø ëçì�ñóò�ñõô~öç÷8ú �hû��Nü´�Wy � ��û¯y�ü±����LNZ �w¹�j � �

�+GBV�I�KMLNKMOBP�RSD�OgTWVYX�y�D�`^Z�ak[wbQGBVYX^KtF5bBXha�eUf�V?[D�XhV�`HD��Q\BfdD?`^V?T/KMO � V%Kµu²D?OUTo¶�K�X^L
�hyY¸¥¹�¹Y�·��D�` ¦ LNZâK�OW`hVYX^s�D?fd[=j�r�XhVYbBX^aNTN\UF=V�`hGBVYZ�GBVYXhV5K�O	��D?�BfMV�¹kj�y�£�KM`hG&`hGBV�D�TBTNKM`^K�a�O	a�x
Z�i�F~a�X^XhV?F=`hV?T�D�f�`^K�`^\UTWV�[hFYD�f�Vkj

�87�ý ��©U¨�Ak»9��;Y«�©U¨�;

p�LWK�fMa�Z�VY`^XhVY��[hFYD�f�V�a?uv[wVY`�KMO	`^GBV�D�fM`hKM`h\UTWVa�xE`hGBV�I-KMLNKMOBP�RSD?OUTWVYX�y5XhV?F=a�OU[w`hX^\UF=`hV?T&V%OW`hX^i
`hXHD�}]V?F~`^a�Xhi�GgD�[+�UVYVYO4KdTNVYOW`hKµeUV�T3�Ni�F~a�Z�bUD?X^Kt[wa�O��¡V%`w£�VYVYO�mon-RSpÐ`^a�b¡a�P�XcD�bBGNi	D�OUT4TBD?`HD
x9Xha�Z|`^GBV�I�KMLNKMOQP�RSD�OUTWV%X�y5XcD�TBD?XD�f�`^K�Z�VY`^V%XYj��+GQKd[�FYD�\U[]V?[�`hGBVX^V?[]\BfM`c[ x9a�X�D?`^Z�a�[wbBGBV%X^KdF



� ¸��

n�X^KMP�KMOUD?f lEa�XhX^V?F=`hV?T p�`hZ�ak[]bBGBVYXhKdF p�`^Z�a�[wbBGBV%X^KdF p�`hZ�ak[]bBGBVYXhKdF
p�fM`hKM`^\gTWV p�fM`^K�`^\UTNV ¬�VYOg[wKM`]i È�XhV?[^[]\BX^V �áV%Z�bUVYXHD?`^\BXhV
�9LWZ0� ��LNZ0� ��LNP�Z ãkå � ��Z��UD?X=� ��¶��
y � �Wj±��� y�y?¹kj É y y�j É ��C³� � ¦ jMy ¦ C�� É y ��É j �
y�y É j±��� y�y � j É�Ó � j ¦k� C³� � É j´¸NyYC�� É y ¦ ¸Nj �
y�y � j±��� yY��¸WjÝ¹?� � j±¸ Ó C³� � y�jMy � C�� Ó y ¦k� j É
y%� � j±��� yY� Ó jÝ¹ Ó É j Ó ¸�C³� � y�j �?¦ C�� Ó y ¦kÉ j ¦
y%� ¦ j±��� yY�Ny�jÝ¹?¸ y�j±� É C³�]¹ � j´� � C�� Ó y ¦ ¸Nj ¦
y%���Wj±��� ¸k¹kj �?¦ y�j É ¹�C³�]¹ ¦ j´¸ ¦ C�� Ó y Ó�¦ j �
¸ É j±��� ¸ � j � ¸ � j ��� C³�]¹ � j´� � C�� Ó y ¦kÓ j´¸
¸ � j±��� � ¸Wj´¸ � Ó j � ¸�C³�]¹ y�j ��� C�� ¦ y ��� j É
��� j±��� ��Ó j´¸ � � j ��� C³�]¹ � j ��� C�� ¦ y ¦kÉ jµ¹
�?¦ j±��� ��� j´� � y�j ¦ ��C³� É � j � ¹?C�� ¦ y ¦�¦ j �
� �Wj±��� ¹ � j´�k¹ � j Ó ¹�C³� É É jµ¹���C�� ¦ y ��É j É
¹ É j±��� ¹ ¦ jMy � ¦ j É�É C³� É y�jMy É C�� � y � �Nj Ó
¹ � j±��� ¹��WjMy?¹ ¹kjÝ¹?��C³� É � j´� Ó C�� � y � ¸NjMy
É�� j±��� É�É j � y y�j�y�¹�C³� Ó � j ¦�� C�� � y Ó�� j´¸
É?¦ j±��� É�� j ��É y�j ��� C³� Ó Ó j Ó�Ó C�� � y Ó�¦ j É
É �Wj±��� Ó�� j � y � j�yY¸�C³� Ó ¸NjMy�yYC�� � y ¦ ¸Nj Ó
Ó�É j±��� Ó?¦ j ��Ó Ó j±¸ É C³� Ó y�j Ó�É C�� � y ��É j �
Ó�� j±��� Ó �Wj ¦ � ¸Wj Ó�É C³� Ó � j É ¹?C�� � y ¦kÉ j �
¦�� j±��� ¦�É j ¦�¦ y�j Ó ¹�C³� ¦ ¦ j ¦�Ó C�� � y ¦k� j É
¦�¦ j±��� ¦�� j ¦ ¸ � j É�Ó C³� ¦ ¹�j ¦�É C�� � y ¦ ¹�j Ó
¦ �Wj±��� ��� j Ó?¦ ¦ j�yY��C³� ¦ y�j ��� C��^y y Ó ¹�j ¦
��É j±��� �?¦ j Ó�� É j ��Ó C³� ¦ y�j´¸ � C��^y y É�É jMy
��� j±��� � �Wj É�� ¸Wj ��� C³� ¦ � jMy � C��^y y?¹ Ó jMy
��� j±��� ��É j É�� y�j ��� C³� � ¦ j ��� C��^y y ��� j �

��D��Bf�V�¹kj�y�à�I-KMLNKMOBP�RSD�OUTNVYX�y�p�`hZ�ak[]bBGBVYXhKdFÈ�X^a?eUfMV?[�£�KM`^G�n�XhKMP�K�OUD�f�D�OgTÃlEa�X^X^V�F=`^V?T/p�fM�
`hKM`^\gTWV � FYD�f�V?[=j_¢�V?D�T¯y�j É ��C�� � D�[�y�j É � ú y%�¥ãkä?j¤�+GBV?[]V4D�f�`^KM`h\UTWV?[�D?X^V�XcD�TWKtD�f�TWKt[w`cD�OUF=V�[
D?�¡a?skV�`^GBVfdD?OUTWK�OBP�[wK�`^Vkj



� ¸Wy

TWV%OU[wK�`wi�D�OUT4bBX^V?[h[w\BXhV�D?`�D�P�K�skVYO	D�fM`hKM`h\UTWV`^GUD?`�£�VYX^V�TWV%X^KMskV�T3x9X^a�ZÒ`^GBV�I�KMLNKMOQP�RSD�OgTWVYX
y/VYON`^XhiÂ`^a¤�¡V²yY�oz � �k��`hakaÂfdD?X^P�Vkj×�+GQKd[�Kd[�D¤[wKMP�OBKµe¡FYD�ON`4[wa�\BXHF~Voa?x�V%X^X^a�X�x9a�X�`hGBV
m/D?XH[¢�V~x9VYX^VYOgF=V�p�`^Z�a�[wbBGQVYX^Vkj��+GBKt[�VYX^Xha�X�FYD?OoOBa?£qSKMO/bQX^KMOgF=KMbBf�VkqU�¡V�F=a�X^X^V�F=`^V?T0\g[wKMOQP
mon-RSp½`ha�bUa�P�XHD?bBGBKdF�TQD�`HD-D�OUT�r·GUDYskV�Z�D�TWV�D+eUXH[]`^�9a�XHTNVYX�F~a�X^XhV?F=`hKMa�O`ha�`^GBV�D?`^Z�a�[wbBGBV%X^KdF
bBXha�eUf�V?[=j��+GBVYXhV�Kd[D�ft[wa0`hGBV�bUak[h[wKM�QKMfMK�`]i0a�x�V%s�D?fM\UD?`^K�OBP4`^GBV�bUVYX]x9a�X^Z�D�OUF=V�a?x�`hGBV�I-KMLNKMOBP
XcD�TBD?XD�f�`^KMZ�VY`^VYX%q�£�GBKtFÍG�GgD�[�KMON`^VYXhV?[w`hKMOBP�VYOBP�K�OBVYVYXhKMOBP�K�Z�bBf�KdFYD?`^KMa�OU[=j

pâ`^a�bUa�P�XcD�bBGQKdF&bQX^a�egfMV�x9X^a�Zß`hGBV4I�KMLNKMOBP � VYON`^Xhikq�£�GQKdFHG�Kd[�OBa�`�TWKd[hF=\U[h[wV?ToK�O
`hGBKd[�FÍGUD?bB`^V%XYqEFYD?O��UV�x9a�\BOgTÃa�O�bUD?P�V ����Ó a�x{C³\QfMVYXVY`�D�f�j¤�^yY¸k¹?¸k�Hj_�+GBKd[£+a�X^L¤[wGBa?£�[
`ha�bUa�P�XHD�bQGBKdF�VYf�VYs�D�`hKMa�O�D��Ua?skV�D�X^V~x9VYX^VYOgF=V�D?X^VYa�KdT·qU[]a�F~a�Z�bUD?X^Kt[wa�O�D�PkD?KMOU[]`�mon-RSp�TBD?`HD
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