
Consortium

for

Small−Scale Modelling

Deutscher 
Wetterdienst MeteoSwiss

Ufficio Generale
per la Meteorologia

Hellenic National
Meteorological Service

Amt für
Wehrgeophysik

Il Servicio Meteorologico
Regionale di ARPA

Editors: G. Doms  and U. Schättler, Deutscher Wetterdienst, P.O. Box 100465, 63004 Offenbach, Germany 
Printed at Deutscher Wetterdienst, Offenbach am Main

www.cosmo−model.org

Technical Report   No. 1

March 2001

Evaluation of Empirical Parameters of the New LM 
         Surface−Layer Parameterization Scheme

Results from Numerical Experiments Including
                  the Soil Moisture Analysis

Dmitrii Mironov and Matthias Raschendorfer

by

Technical Report No. 1

Evaluation of Empirical Parameters of the
New LM Surface-Layer Parameterization

Scheme: Results from Numerical Experiments
Including the Soil Moisture Analysis

by

D. Mironov and M. Raschendorfer

March 2001

DOI: 10.5676/DWD_pub/nwv/cosmo-tr_1



���������	��

������� ��������
������ �"!���#%$ &

')(+*�,-(/.1032�4658792�:�;=<>0�?A@�B3CED
FHGIGIJ�K�GMLON%PIQ�KSRATVU�WXTZY6K�[
Q]\]^_[�`Oa8bAK�cdLOeIPIGAGEK�e
^fK�GM`�eIKgchJ�ihaj^_GIQ�K�kli�m>PIQ�Kon�p�q�r�p�sutwvyx�z|{}p�sg~]z����y���
~��
���_�"��p��3����� v�q��=`�P�\�L�\���eIK���J]aj`�e1^_\�PEK�eI��`Oa_G���RAT�U�WoT�^jG8`���J]eILOcdK�`O\V�OeIL�J]c+NyLOe�\�Jh�)K�e�^_[�`Oa3��K�`�PIQ�K�e
c]e�K�k]^_[}PI^fL�\���^fPIQ�ch`�eIPI^j[�^fch`�PI^_\�����K�PEK�LOeIL�afLO��^_[�`Oa"GEK�eI��^_[}K�G�NyeIL�����K�e���`O\�m� w¡=¢£¡+¤�¥8¢¦��K�LOchQ�m�G
§
¤
��e�K�K�[}K¨ w©�ª�WoU]§
¤"F«PI`Oa_m¬ w­���W�¤"¥�bM®d¥M�¯U�W°b�§)`O\hk£U��M^_PE±�K�e�a_`O\]k² ³W´K�PEK�L�U��M^_G�G
§
�¬YAQ�K��OK�\�K�e
`Oa
�OL�`Oa"^_G�PEL°k]K��OK�afLOcµ¤8^j�)c]eIL¶�OK�`O\]k·��`O^_\�PI`O^_\·`´\�L�\��9Q�m�k�e�L�GEPI`�PI^_[)a_^_�¸^fPEK�k�`�eIK�`��)L�k�K�a_aj^_\��>GEm�GIPEK��
PEL)idK�J]GEK�k>NyLOe=idLOPIQlLOcdK�e�`�PI^_L�\]`Oa¹`O\]kºeIK�GEK�`�e�[
Q�`�c]chaj^_[�`�PI^fL�\]G"i�m¸PIQ�K��)K��gidK�e�G"LON�RMT�U�WoT+��YMQ]^_G
GEm�GEPEK��»^jG)^_\]^fPI^_`Oajafm�ih`OGEK�k¨L�\¼PIQ]K�½µLO¾�`Oa¿�«W�L�k�K�a_a� w½1WX§SLON�¡=¢À¡Á�M^_PIQÂ^_PIG�[}LOeIeIK�GEcdL�\]kh^_\��°kh`�PI`
`OGIG�^_��^_a_`�PI^_L�\ºGIm�GEPEK����
YAQ]K�Y6K�[
Q]\]^_[�`OaµbMK�cdLOeIPIGA`�eIKV^j\3PEK�\]k]K�k

Ã N�LOe�GI[�^fK�\�PI^fÄh[�[}L�\�PEe�^fihJ�PI^_L�\]GÅ`O\]k�`�k�L�[�J]�)K�\�PI`�PI^fL�\ÆLON%eIK�GIK�`�e�[�Q°`O[}PI^f��^_PI^fK�G�¤
Ã PEL�c]eIK�GIK�\3PA`O\]k´k]^_GI[�J]G�GÅeIK�GIJ]afPIGÅLOihPI`O^_\�K�k>NyeIL��ÇPIQ�KV��L�k�K�a¹GIm�GEPEK���¤
Ã PEL�c]eIK�GIK�\3PA`O\]k´k]^_GI[�J]G�GÅ�OK�e�^fÄh[�`�PI^fL�\>e�K�GIJ]afPIGA`O\hkÆ^_\3PEK�e�c]eIK�PI`�PI^fL�\���K�PIQ�L�khG�¤
Ã N�LOe�`�k�L�[�J]�)K�\�PI`�PI^fL�\ÆLON1PEK�[�Q]\]^j[�`Oa6[�Qh`O\��OK�GAPEL�PIQ]KV�)L�k�K�a¹GEm�GEPEK��Æ¤
Ã PEL���^f�OKV`O\�L��OK�eI��^fK��ÈLON%\�K��È[}L���c�L�\]K�\3PIGMLON8PIQ�Kg�)L�k]K�a¹GEm�GIPEK��Æ�

YAQ]K�c�J�eIcdL�GEKMLON1PIQ�K�GEK�eIK�cdLOeIPIG=^jG�PEL�[}L��¸�gJ]\h^_[�`�PEK�eIK�GIJ]afPIG�¤�[
Q]`O\��OK�GA`O\hklcheILO�OeIK�GIGÅeIK�aj`�PEK�k>PEL)PIQ�K
½1WÉ�)L�k�K�a%GEm�GEPEK��ÊeIK�a_`�PI^_�OK�afm�Nw`OGEP��M^fPIQ]^j\�PIQ�KlRATVU�WXTË[}L�\]GILOeIPI^_J]�Æ¤¹`O\]k�`OajGEL>PEL>^j\�N�LOe
�ÌLOPIQ]K�e
ª�¢£®Í�OeIL�J]chG)L�\¼L�J�eº[�J�eIeIK�\�P)eIK�GEK�`�e
[�Q£`O[}PI^f��^_PI^fK�G���FH\¼PIQ]^_G��"`�mÂPIQ]K´k]^_GI[�JhGIGI^fL�\¨L�\�`�GEcdK�[�^fÄh[
PELOch^j[+[�`O\XidKSGEPI^_�+J]a_`�PEK�ko`�P�`O\°K�`�e
afm´GEPI`��OKO�gF¯\°LOe�k�K�e�PELÆchJ�i�a_^_GIQÆ`ºeIK�cdLOeIP��OK�eIm°GIL�L�\o`�NyPEK�e�PIQ�K
[}L��)c�afK�PI^fPI^fL�\	LONMPIQ�K>��`O\�J]GI[}e�^_c]P�¤%��KÆQ]`��OK>k]K�[�^_k�K�k	PELXL��¸^fP+`XPIQ�LOe�L�J���QÂeIK���^_K��M^_\���cheIL�[}K�khJ�eIK
`O\]k	L�\]afmo`�e�L�J���Q	[
Q�K�[I¾	^_GVk�L�\]K�i�m�PIQ]K¸K�k]^fPELOe
G��>¢�Kº`�cdL�afLO��^f±�K¸N�LOe+P9m�cdLO�Oe�`�chQ]^_[�`Oa�`O\]k·LOPIQ]K�e
K�eIe�LOe�G=LOe�^j\][}L�\]GI^_GIPEK�\][�^fK�G"�MQ]^_[
QÆ��`�mÆGEPI^ja_adidK�cheIK�GEK�\�P��
YAQ]Kºe�K�c�LOe�PSGIK�e�^fK�G)^_G)`Oa_GILXLOcdK�\¨NyLOe�[}L�\3PEe
^fihJ�PI^fL�\hGgNyeIL��ÎK}Ï�PEK�e�\]`Oa=JhGEK�e�GSLONMPIQ]K�½8WÐGEm�GIPEK��Î`�P
��`�e�^fL�J]GMJ]\]^f�OK�e�G�^fPI^fK�GÅ`O\]kÆeIK�GIK�`�e�[�Q°^_\]GEPI^fPIJ]PEK�G��
¥ÅP�cheIK�GEK�\�P�¤�PIQ�K�Y8K�[�Qh\]^_[�`Oa=bAK�cdLOeIPIG¸`�eIK�`���`O^_a_`�iha_KºNyLOe¸k�L¶�M\]afL�`Ok¨NyeIL��ÎPIQ]K°RAT�U�WoT-��K�iÑG�^fPEK
 y�A�M���Ò[}L�GI�)L��9�)L�k�K�a³�ÓLOe���§
��F¯N8e�K�Ô�J]^_eIK�k¹¤�PIQ�KV�)K��gidK�eM�)K�PEK�LOeIL�a_LO��^_[�`Oa8[}K�\�PEeIK�G�[�`O\�c]eIL�k]J][}K�Qh`�e�k��
[}LOch^_K�G�i�m�PIQ�K�^_e�L���\lNyLOeÅk]^_GEPEe�^_ihJ�PI^fL�\S�M^_PIQ]^_\�PIQ]K�^fe�GEK�e���^_[}KO�Õ¥�a_a��)K��VidK�e�G�LONµPIQ�K�[}L�\]GELOe�PI^_J]�Ë�M^_a_a
idK�^_\�NyLOe��)K�kÆ`�idL�J�PA\]K��È^_GIGIJ]K�GÅi�mºK���`O^_a³�
Ö�LOe�`O\�mº[}L�����K�\3PIG�`O\]kÆÔ�J�K�GEPI^fL�\]G�¤�chafK�`OGEK�[}L�\�PI`O[}P�PIQ]K�`OJ�PIQ�LOe�GMLON8PIQ�KVc]eIK�GEK�\�PA^_GIGIJ]KO¤

¡���^_PEe�^_^µW°^feIL�\�L¶� W´`�PEPIQ]^j`OGMbM`OG�[�Q�K�\]k]LOeIN�K�e
�Oz+vwtwsuv�v³×_zSvysHpOq�p�Ø�Ù=�OÚ���×���� z)��t³tyÛ3vw��r}×jsH��r��}Û���q���p�sy{��}sOÙ=��Ú���×y�3�

LOe�PIQ�K�K�k]^fPELOe�G�Ü
�ºÝJ]\3PIQ]K�eM¡�L���G ­�afe�^_[
Q´U�[�Q8Ý`�PEPIafK�e
��xh�}qhtyÛ���s}×y��p�z+rOÙ=��Ú���×y�3� x�� s
v³�}Û�×_r}��Û��3��t³tw�f��s�Ù=��Ú��3×��3�



���������	��

������� ��������
������ �"!���#%$ �

�������	�
����
���������������
���
������ �����!���#"$��"%�!&'���(�!)
"+*,"�- .0/
1 �
�!�2����"$34.0��56"7�8�9���!���:"$�;"7��
�<�����
=�6� 1 �>)
"7�:"

?A@4BDCFEHGIBKJMLDN;OQPRCFO9@4LTSVUXWYE[Z�\�]%@4LTS^O�@`_;GIB�a2_FUbE^C>c$S^_>d
GDe>@gf�N;S^E�hiN;SVBjGDCFLD@(kl_>WYEHm�BISVB

nAo 7¯CEB¶7w7Õ,|7yBO@�5�@qpo:�5�r¨,|:dC�CI467w:�D¸<l:�D�2�4%0�5�r6@�BDsH0�B

t7u	vxwzyz{}|Xu=~��Au�wMwMu	~z�x��u=�4y�w��b�%�xwzu=����vb�X����u�wzu=�D~M�D���D�I��yM{}|Xu��%�b�I���xyMu�vX�b�����x�xu	������u	~Mvb�X�b�
��u���u	~z�2w����7�=�b�x�b~z�I�X����vX~�wzu=~7��wz~	�Y�	�D X�xt%¡£¢I�D¤I¢�¥6¦7§¨u	�T�b�I{}|
�2©ª�«�2���q�4¬�u=~z©­�2�T�

�x©®��wM~z���V� ©®��~M�D�X�j¯b°��x±%�²� �xuI�T©­�jwMwM|X���Iy	� ~z�DyM{}|Xu	�b�x�D~���u	~³°��x±%�q� �xu

´ µ ���;�!��¶K�
�·�!
����

FH\)PIQ]^_G�\�LOPEKO¤3�"KAL�J�PIa_^j\�KAGEL��)KAe�K�GIJ]afPIG%NyeIL�� \�J]�)K�e�^j[�`Oa�K}Ï�cdK�e�^j�)K�\3PIG�`O^j�)K�k�`�P�LOchPI^_��^f±�^_\]��K��)c�^feE�
^_[�`Oa�ch`�e�`O��K�PEK�e�G"LONµPIQ�K�\�K��£½1WÊGIJ�eINw`O[}K}�9a_`�mOK�e=ch`�e�`O�)K�PEK�e�^_±�`�PI^fL�\>GI[�Q�K���KS wb�`OGI[�Q�K�\hk�LOeINyK�e®¸2¹x¹x¹�§
�
YAQh^_G"��LOeI¾>^_GÅK�\���^jGI`��OK�k�^_\ºNye�`O�)K�GÅLON1PIQ�KgRAT�U�WoT ¢�LOeI¾>®%`O[I¾�`��OK
º���¸��7»"LOPIQ½¼E[}L��)cdL�\�K�\3P=PEK�GIPH�
^_\]�X¾�¤6�MQ�K�e�K)PIQ�K)Ähk�K�a_^_P9mXLON�PIQ�Kl^_\]k]^f��^_k]Jh`Oa6�)L�k�K�a�[}L��)cdL�\�K�\�PIG�`�eIK�PEK�GIPEK�k�^_\]k]K�c�K�\hk�K�\3PIa_mO¤µ`O\]k
¼EGEm�GEPEK�� PEK�GEPI^_\��X¾�¤��MQ�K�e�K�PIQ�KÕL��OK�e
`Oa_a�cdK�eINyLOe���`O\][}K�LON�PIQ�K��)L�k]K�a�^_GdPEK�GEPEK�k> y¢¦m�\���`O`�e�kg`O\]kgW´L�K�\��
¸2¹x¹xº�§
¤1Q]`��OKSidK�K�\Xc�K�e�N�LOe���K�k¹��Ö%^fe�GIP�¤�PIQ]K+\�K��Z½1WÎGIJ�eINw`O[}K}�9a_`�mOK�e�ch`�e�`O�)K�PEK�e�^_±�`�PI^fL�\oGI[�Q�K���KSQh`OG
idK�K�\)PEK�GEPEK�kl^_\]k�K�cdK�\]k]K�\3PIafmO¤OJ]G�^_\���`�GI^_\���a_K}�9[}L�a_J]��\S`�PI�)L�GEc�Q�K�e�^_[=�)L�k�K�a�k�K��OK�afLOcdK�k�`�P�¡=¢£¡È`O\]k
LOihGIK�eI��`�PI^_L�\]`Oaµk]`�PI`)NyeIL�� PIQ�K�½8^_\]k�K�\�idK�eI�)W�K�PEK�LOeIL�a_LO��^_[�`Oa%T�ihGEK�eI��`�PELOeIm� ^»�K�m�e�^_[
QÀ¿TÁxÁxÁ�¤Â»"K�m�e�^_[
Q
K�P�`Oa³�Y¿TÁxÁxÁO`�¤�¿TÁxÁxÁ�i�§
��»"mÆ`O\]k�aj`�eI�OK�PIQ�KV\]K��ÈGIJ�eINw`O[}K}�9a_`�mOK�e�ch`�e
`O�)K�PEK�e�^f±�`�PI^fL�\´GI[�Q�K���KgGIQ�L¶��K�k°`
e�`�PIQ]K�e=c]eIL���^_G�^_\���cdK�eINyLOe���`O\][}KO��¥²\�J]�gidK�e�LON1GIQ�LOeIPI[}L���^j\���GÅQ]`��OK�idK�K�\ºeIK��OK�`OafK�k¹¤�`O\]kºPIQ�K��"`�m�G
LONÕ^_��c]eIL���^_\��SPIQ�KgGI[�Q�K���KgQ]`��OKVidK�K�\´GIJ]�O�OK�GEPEK�k¹�ÅbAK�GIJ]a_PIG=N�e�L�� PIQ]`�PMGIPIJ]k�m>�M^_a_a�idK�k�K�GI[}e
^fidK�kÆ^_\
W°^feIL�\�L¶�>K�PM`Oa³�6 £¿TÁxÁ²¸�§M^_\ÆGEL��)KVk]K�PI`O^_a³��¢�K��M^ja_ad\�LOPANwJ�eIPIQ�K�eAk]^jGI[�J]GIG"PIQ�K�� Q]K�eIKO�
¥�afPIQ�L�J���Qoe�K�GIJ]afPIG�N�e�L��Á[}L��)cdL�\�K�\3P�PEK�GEPI^j\��Æ`�eIK)K}Ï�PEe�K��)K�afm°JhGEK�NyJha8^_\oJ]\hk�K�e�GEPI`O\]kh^_\����MQ]K�PIQ�K�e�`
ch`�e
`O�)K�PEK�e�^f±�`�PI^fL�\	^_\�Ô�J�K�GEPI^fL�\·`�chc]eILOc]e�^j`�PEK�afm°`O[�[}L�J]\�PIGgN�LOe�PIQ]K�K�GIGEK�\�PI^_`Oa�chQ�m�GI^_[�`Oa%c]eIL�[}K�GIGEK�GV`�P
�"LOeI¾�¤�PIQ�K�mº[�`O\h\�LOP=idK�[}L�\h[�a_J]GI^f�OKO��¥�G=Nw`�eA`OG=LOcdK�e�`�PI^fL�\]`Oad`�c]chaj^_[�`�PI^fL�\]GÅ`�eIK�[}L�\][}K�e�\]K�k¹¤�PIQ�K�m>[�`O\
L�\]a_m�idK�GIJ]�O�OK�GEPI^f�OKO��¥¬c�`�e�`O�)K�PEK�e�^f±�`�PI^_L�\ÆGI[�Q�K���K�PIQh`�P"cdK�eINyLOe���G��"K�a_adk]J�e�^_\]�V^_\]k�K�cdK�\]k]K�\3P�[}L��)�
cdL�\�K�\�PAPEK�GEPIG���`�m�\�LOP=cdK�eINyLOe��ÇK�Ô�J]`Oa_a_m¸�"K�a_aµ^_\>PIQ�KVNyJ]ajadPIQ�eIK�K}�9k]^_��K�\]GI^fL�\]`Oad�)L�k�K�a¹K�\���^feIL�\]�)K�\�P
k]J]K�PEL°GIQ]LOeIPI[}L���^_\���GVLONÅPIQ�K¸LOPIQ�K�e+�)L�k�K�aÕ[}L��)cdL�\�K�\�PIGV��Q]^_[�Q�Q]`��OKlc]eIK���^fL�J]GIafm°idK�K�\·PIJ]\�K�k·PEL
[}L��)cdK�\]G�`�PEK�K�`O[�Q¦LOPIQ�K�e2ÃÒG)K�e�eILOe�G���YAQ]K�eIK�N�LOe�KO¤"GEL���KÆPIJ]\]^_\���^_G)JhGIJ]`Oa_afm�eIK�Ô�Jh^feIK�k¨�MQ�K�\¼`O\Ñ^_�S�
c]e�L��OK�koch`�e�`O��K�PEK�e�^f±�`�PI^fL�\o^_G�^_�)cha_K��)K�\3PEK�kÂ w`OafPIQ�L�J���Qo^fP�GIQ�L�Jha_k�idKg`��OL�^_k�K�kX�MQ�K�\]K��OK�e�cdL�GIG�^fihafKO¤
GEK�KgbM`O\]k]`Oaja¹`O\]kÆ¢À^fK�a_^_[�¾�^�¸2¹x¹XÄ�¤�N�LOeMkh^_GI[�J]GIG�^fL�\�§
�

Å Æ ����Ç�È6�!�6���
¶

Y=�"L>P9m�cdK�G�LON�PIJ]\]^j\��¸ch`�e
`O�)K�PEK�e�G�`�eIK)k]^jGEPI^_\���J]^jGIQ�K�k¹¤µz�p����}�;É���sE��z¸��t9��s�r�`O\]k��=Ê�t9�}suq����;É���sH�Oz����
t9��s�ru�oW´L�k]K�a�ch`�e
`O�)K�PEK�e�GS`�eIKÆJ]GIJ]`OajafmX^j\]k�K�cdK�\]k�K�\�P�LONMGEch`O[}K>`O\]k	PI^_�)KºihJ�P+k�K�cdK�\]k�K�\�P�L�\ÂPIQ�K
�)L�k�K�a�NyLOe��+J]a_`�PI^fL�\¹�1YAQ]`�PÕ^_G�¤OPIQ�K�mg`�eIKA[}L�\hGEPI`O\3PIG�^_\+PIQ�K=[}L�\3PEK}Ï�P�LON�`�ch`�eIPI^_[�Jha_`�e%chQ3m�GI^_[�`Oa�ch`�e
`O�S�
K�PEK�e�^_±�`�PI^fL�\�J]GIK�k¹¤µihJ�P���LOeIK)�OK�\�K�e�`Oa_a_mO¤6`�eIK�NwJ]\][}PI^fL�\hG�LON�LOPIQ�K�egchQ�m�GI^j[�`Oa%��`�e�^j`�ihafK�G�PIQ]`�PV`�eIKl\�LOP
`O[�[}L�J]\�PEK�k�NyLOe��ÕRÅa_`OGIG�^_[�`Oa�K}Ï�`O�)c�afK�G1LONhPIQ�KA�)L�k�K�a�ch`�e�`O��K�PEK�e�G�`�eIKÅPIQ�K=�OL�\�ËgÌ`�e��ÍÌ`O\+[}L�\hGEPI`O\3P�`O\]k
PIQ�KÆRÅQ]`�e�\]L�[�¾X[}L�\]GIPI`O\3P��Æ��Ï�PEK�e�\]`OaÕch`�e�`O�)K�PEK�e�Ggk�K�GI[}e�^_i�K)PIQ]K¸`�c]cha_^j[�`�PI^fL�\��9GEcdK�[�^fÄh[gch`�eIPIGVLONÅPIQ�K



���������	��

������� ��������
������ �"!���#%$ �

�)L�k�K�aµGIK�PH�9J�cµ¤hGIJh[�Q�`OGM�OK�L��)K�PEeIm�LON1PIQ�KV�)L�k�K�aµ`O\hk�[�Q]`�e
`O[}PEK�e�^_GEPI^_[�GMLON%PIQ�KV�)L�k�K�aµafL¶��K�e�idL�J]\]k��
`�eImO��YAQ�K�GIKg��`�m���`�e�m�^_\´GEc�`O[}K+`O\]kXGEL��)KS`Oa_GELº^_\�PI^j�)KO���ÕÏ�`O�)c�afK�GALONÕPIQ]KgK}Ï�PEK�e�\]`Oa8ch`�e�`O�)K�PEK�e
G
`�eIK�PIQ�KM`�K�eIL�k�m�\]`O��^_[Åe�L�J���Q]\�K�GIGÕLON�PIQ]KMa_`O\]k�G�J�eINw`O[}Kg wGEch`O[}KMk]K�c�K�\hk�K�\3P
§�`O\]k)PIQ�KMa_K�`�Nd`�e�K�`V^_\]k]K}Ï
 wGEc�`O[}Kg`O\]k>PI^_��KVk�K�cdK�\]k�K�\�P
§
�
YAQ]K�\]K��À½1W GIJ]eINy`O[}K}�9aj`�mOK�eAch`�e
`O�)K�PEK�e�^f±�`�PI^fL�\ÆG�[�Q�K��)K¸ wb�`OGI[�Q]K�\]k�LOeINyK�e�¸2¹x¹x¹�§Å^_GÅ^_\�PI^_��`�PEK�afml[}L�\��
\�K�[}PEK�kX�M^_PIQ�`¸\�K�� `�PI�)L�GEchQ]K�e�^_[�PIJ]eIihJ]afK�\h[}K���^¿Ï�^_\��)GI[�Q]K��)KO¤dPIQ�KVa_`�PEPEK�e�idK�^_\���`¸�OK�e�GI^fL�\´LON�PIQ�K
W´K�a_afLOeS`O\]k���`O��`Ok]`¨ }¸2¹XÄ���¤6¸2¹��x¿�§+afK��OK�a�¿����°[�afL�GIJ�e�KºJ]G�^_\���PIQ�KºPIJ�eIi�J]afK�\�P�¾�^j\�K�PI^_[�K�\]K�eI�Om�`OGS`
c]e�LO��\�L�GEPI^_[���`�e
^_`�ihafKO�$»"LOPIQºG�[�Q�K��)K�GÅ`�eIK�cha_`O\h\�K�k)PEL+i�K�J]GEK�klN�LOe"LOcdK�e�`�PI^fL�\]`Oa�\�Jh�)K�e�^_[�`Oah��K�`�PIQ�K�e
c]e�K�k]^_[}PI^fL�\o`�P�¡=¢À¡Ç^_\oGEc]e�^_\]�A¿TÁxÁ²¸´ w`>k�K�PI`O^_a_K�kXk]K�GI[}e�^fc]PI^_L�\´LON�PIQ�K�\�K��ZGI[�Q]K��)K�G��M^_ajaµidKgc�J�i��
a_^jGIQ�K�k�^_\°`¸NyLOeIPIQ][}L��¸^_\��¸^_G�GIJ�K�LONÕPIQ]KSRAT�U]WXTZPEK�[�Q]\]^j[�`Oa6eIK�cdLOeIP
§
��YAQ�KgG�J�eINw`O[}K}�9a_`�mOK�e�GI[
Q�K��)KS^_G
NyLOe��+J]a_`�PEK�k�^_\¸GIJ][�Q¸`��"`�mSPIQ]`�P�k]^j�)K�\]GI^fL�\hafK�GIG1[}L�K
	¸[�^_K�\3PIG�^_\)PIQ�KAGIJ]eINy`O[}K}�9aj`�mOK�e=W�L�\]^j\��¯T�ihJ�¾�Q�L¶�
GEPI`�i�^_a_^fP«m�NyJh\][}PI^fL�\]G%`�eIKÅK}Ï�c]eIK�GIGEK�k+PIQ�e�L�J���QSPIQ�K=k]^_�)K�\hGI^fL�\]afK�G�Gµ[}L�K
	l[�^fK�\3PIGÕLONhPIQ�KAW´K�a_afLOeE����`O��`Okh`
[�afL�G�J�eIKO�Õ¥�G=PIQ�KVW´K�a_afLOeE����`O��`Okh`�[�afL�GIJ�e�K�Qh`OGÅi�K�K�\´[}L��)c]eIK�Q�K�\hGI^f�OK�afm�PEK�GIPEK�k´^_\>\�J]�)K�eIL�J]G=`�chcha_^¿�
[�`�PI^fL�\hG� wGEK�K�ª�J]e�GEK�e®¸2¹x¹���¤]N�LOeA`O\ºL¶�OK�eI��^_K���§
¤�PIQ�K�K�GEPI^_��`�PEK�GÅLON1^fPIGÅk]^_�)K�\hGI^fL�\]afK�G�GÕ[}L�K
	l[�^fK�\3PIGM`�eIK
Nw`O^fe�afmleIK�a_^_`�i�afKO��YAQ]^_G"PEK�\]k]GAPEL�eIK�k]J][}KVPIQ�K�\�Jh�VidK�e=LON�½8W �)L�k�K�adch`�e�`O�)K�PEK�e
GAPEL�idK�PIJ]\�K�kµ�
©�L��"K��OK�e�¤6Q]^_��Q´[}L��)cha_K}Ï�^fP«mÆLONÕPIQ�KS^_\�PEK�e�`O[}PI^fL�\°LONÕPIQ�KS`�PI�)L�GEchQ�K�e�Kg�M^_PIQ�PIQ�KSJ]\]k�K�e
afm�^j\��)GIJ�eINw`O[}K
eIK�Ô�J]^fe�K�G�PIQ]K+^_\�PEeIL�k]J][}PI^fL�\°LON�`Okhk]^fPI^fL�\]`Oa8�)L�k�K�a1ch`�e�`O�)K�PEK�e�G�`O\hk°K}Ï�PEK�e�\]`Oa1ch`�e
`O�)K�PEK�e�G�^_\�PEL>PIQ�K
½1W GIJ�eINw`O[}K}�9a_`�mOK�eSGI[
Q�K��)KO�ÆªMK��Í�)L�k�K�a�ch`�e�`O��K�PEK�e�GVQ]`��OKlidK�K�\·^j\3PEeIL�k]J][}K�k·�MQ]^_[
Q·k]^feIK�[}PIa_mX`�N��
NyK�[}P�PIQ�Kge�K�GI^_GEPI`O\][}KgLONÕPIQ�KS`O^fe�a_`�mOK�e�^_����K�k]^_`�PEK�afmÆ`Ok�
I`O[}K�\3P�PEL>PIQ�KSJ]\]k�K�e�a_m�^_\]�SG�J�eINw`O[}K> wa_`O�¸^_\]`�e
GIJ]i��9a_`�mOK�e�¤%GIK�Kºb�`OGI[�Q�K�\hk�LOeINyK�eA¸2¹x¹x¹�¤ÕNyLOeSk�K�PI`O^_a_G
§�PEL°PIQ�KlPEe�`O\]GENyK�e+LONA�)L��)K�\�PIJ]� `O\hk�LONAGI[�`Oaj`�e
Ô�J]`O\�PI^fPI^fK�G�¤�e�K�GEcdK�[}PI^f�OK�afmÆ w^_\SPIQ�KA½8W [}L�k�KA\�LOPI`�PI^fL�\µ¤3PIQ�K�GEK�`�eIK�������� �����¦`O\]k�������� �������¹§
�1¥
\�K��£�)L�k�K�a�ch`�e�`O�)K�PEK�e"Q]`OGÕidK�K�\�^j\3PEeIL�k]J][}K�k� �� ��� !"��#Æ^j\)PIQ�KM½1W-[}L�k�KM\�LOPI`�PI^_L�\�§%PIQ]`�P�[}L�\3PEeIL�ajG
PIQ�K ¼HK%$dK�[}PI^f�OK2¾¸Q]K�^f��Q3P"LON6PIQ]K�e�L�J���Q]\�K�GIG� w[�`O\�LOc�m]§�K�afK��)K�\�PIG��ÕF¯PÅQh`OG"`+c]e�L�\�L�J]\][}K�kºK%$dK�[}P=L�\>PIQ�K
GIJ]eINy`O[}K}�9aj`�mOK�e�eIK�GI^_GIPI`O\][}KO�AYAQ]^_GÅc�`�e�`O�)K�PEK�e���L�Jha_k�\�LOP�i�KVeIK�Ô�Jh^feIK�k�^fN1PIQ�K+`�i�L¶�OKgK%$dK�[}PI^f�OKSQ�K�^f��Q�P
^_GM^_\3PEe�L�k]Jh[}K�kÆ`OGA`�GEch`O[}K}�9k]K�c�K�\hk�K�\3P=K}Ï�PEK�e�\]`Oa6ch`�e�`O�)K�PEK�e��
ª�K�� K}Ï�PEK�e�\]`Oa8ch`�e�`O��K�PEK�e�G�Qh`��OKS`Oa_GEL¸idK�K�\°^_\3PEe�L�k]Jh[}K�k�^_\�PIQ]KgGIJ�e�Ny`O[}K}�9a_`�mOK�e�GI[�Q�K���KVPEL>k�K�GI[}e�^fidK
��`�e�^fL�J]GÅP«m�cdK�G=LON1PIQ�KVJh\]k�K�e�afm�^_\��gGIJ�eINw`O[}K�^_\Æ�)LOeIK�k]K�PI`O^_aÕ yPIQ�K�GEK�G�`�eIK�PIQ�K�GIJ�e�Ny`O[}K�`�eIK�`¸^_\]k]^_[}K�G"LON
ih`�e�KVGEL�^_aµ`O\hkÆLON�\�L�\���K���`�c�LOe
`�PI^_\��¸GIJ]eINy`O[}K¶§
�"Y6LO�OK�PIQ]K�e��M^_PIQÆPIQ�KVafK�`�N�`�eIK�`l^_\]k�K}ÏºPIQ]`�P�^jGA`OafeIK�`Ok�m
c]e�K�GEK�\3PS^_\�PIQ�K¸LOcdK�e�`�PI^fL�\h`Oa�½8W GIJ�eINw`O[}K}�9a_`�mOK�e)GI[
Q�K��)KO¤�PIQ�K�GIKlch`�e
`O�)K�PEK�e�G+Q]`��OKÆ`´�¸`�
HLOeSK%$dK�[}P
L�\ÆK���`�cdLOPEe�`O\]GEc�^fe�`�PI^fL�\¹�ÕW´LOeIKVGEcdK�[�^fÄ�[�`Oa_afmO¤�PIQ�K�ml�OL¶�OK�e�\�PIQ]K�eIK�GI^_GEPI`O\h[}K�PEL�PIQ�K�PEe�`O\]GIN�K�e=LON1�"`�PEK�e
��`�cdL�J�e�NyeIL��'&¶PEL�PIQ�KlJ�c]cdK�e�GEL�^_a�a_`�mOK�eg`O\]k·cha_`O\�PIG�PEL(&¶N�e�L�� PIQ�K¸`Ok)
E`O[}K�\�PgGIJ]eINy`O[}K�`O^_eVa_`�mOK�e��l¥�G
PIQ�K�GIKVch`�e�`O��K�PEK�e�G�Qh`��OKS\�L¸^_\�*�J�K�\][}K�L�\°PIQ�K�eIK�GI^jGEPI`O\][}KVPELlPIQ�KgQ]K�`�PMPEe�`O\]GIN�K�e�¤�PIQ�K�mÆ[�`O\´idKVJhGEK�k
PELº[�Q]`O\��OKVPIQ�K »"L��"K�\�e�`�PI^_L��
©�L��"K��OK�e�¤�PIQ�K´K���`�cdLOPEe�`O\]GEch^_e�`�PI^fL�\Ñ^jG¸`Oa_GELÂQ�K�`���^_afm�k]K�c�K�\hk�K�\3P¸L�\ÑPIQ�KoGEL�^_a��)L�^_GEPIJ]eIKO�¬¢£^_PIQ]^_\
PIQ�Kl½8W k]`�PI`�`OGIGI^j��^_a_`�PI^fL�\XGEPEeIK�`O�  yih`OGEK�k�L�\·PIQ�K)LOihGEK�eI��`�PI^fL�\]`Oa�\�J]k]��^_\��>`O\]`Oafm�GI^_G�PEK�[�Qh\]^_Ô�J�K¶§
¤
PIQ�KoGEL�^_aM�)L�^_GEPIJ�e�K�Ä]K�a_k¦J]GEK�k�PELÂidK´`·NyeIK�K}��e�Jh\]\]^_\���cheILO��\�L�GEPI^_[°�)L�k�K�a=��`�e�^_`�ihafK´PIQ]`�Pl�Å`OGº\�LOP
[}LOeIe�K�[}PEK�k+JhGI^_\��ALOi�GEK�eI��`�PI^fL�\]G��1YAQ]^_G¹�Å`OG1PIQ�K�G�^fPIJ]`�PI^fL�\gJ]\3PI^ja3W´`�e
[�Q�¿TÁxÁxÁ�¤O�MQ�K�\VPIQ�K�GEL�^ja3�)L�^_GIPIJ�eIK
`O\]`Oa_m�GI^jG+ �U�W°¥�§MG�[�Q�K��)KS�Å`OG�^_\�PEeIL�khJ][}K�kÂ w©�K�GIG�¿TÁxÁ²¸�§
�g¢£^fPIQXPIQ�K�U�W°¥V¤dPIQ�KSGEL�^_a1�)L�^_GIPIJ�eIKS[�`O\
\�LlafL�\��OK�eAidK�[}L�\]GI^jk�K�eIK�k�`OG�`)chJ�eIK�a_m�chQ�m�GI^j[�`OaµÔ�Jh`O\3PI^fP«mO��b�`�PIQ�K�e�^fPA^jGA`g¼HÄ]PEPI^_\]�X¾�Ô�Jh`O\3PI^fP«m>PIQ]`�P
^_GMk�K�PEK�e���^_\]K�kÆGEL�PIQ]`�PAPIQ]K�c]eIK�k]^j[}PEK�kÀ¿��ÇPEK��)cdK�e�`�PIJ�e�K�GM`�P ¸2¿)­�Y�RÀ`O\hkg¸+��­�Y�R£��^f�OKVPIQ�K�idK�GEP
Ä]P=PEL¸PIQ�K�LOihGEK�e���`�PI^fL�\hG��ÕYAQ�K�^_��ch`O[}P=LON8PIQ]K+U�W°¥ ^_G=`¸��`�Ï�^j�gJ]�ÇkhJ�e�^_\��+�Å`�e�� GIJ]\h\3mºk]`�m�G��ÕFH\
[�afL�JhkX[}L�\hk]^fPI^fL�\]G��M^_PIQ°afL¶�Ze�`Ok]^_`�PI^_L�\°^_��ch`O[}P�¤¹PIQ�KSK%$�K�[}P�LON"PIQ�K¸U�W°¥ ^_G��+J][�Q�afL¶��K�e��VFH\°PIQ]K�GEK
[}L�\]kh^fPI^fL�\]G�¤�PIQ�K�^_\�*�J�K�\][}KMLON1GEL�^_a��)L�^_GEPIJ]eIK�L�\>PIQ]K®¿�� PEK��)cdK�e�`�PIJ]eIK�^_G�G���`Oa_a³�%FH\º`SGEK�\hGEK�PIQ�K�GIL�^_a
�)L�^jGEPIJ�eIKA`O\]`Oa_m�GI^jGÕ^_G�`À¼EGIm�GEPEK�� PEK�GEPI^_\��Vc]eIL�[}K�k]J�eIK2¾�PIQ]`�P�`Ok�
EJhGEPIG�PIQ�KAPI^j�)KM`O\]k�GIch`O[}KMk�K�cdK�\]k�K�\�P
�)L�k�K�a�ch`�e�`O�)K�PEK�e�G�¤%\h`O�)K�afm�PIQ�KºGEL�^_a���L�^_GEPIJ�eIK�GV^_\·PIQ�KlP9�"L�GEL�^_aÕa_`�mOK�e�G�¤�PELX^_�)c]eIL¶�OK¸PIQ�Kº�)L�k�K�a
cdK�eINyLOe���`O\][}K)NyLOe�PIQ�KA¿��ÁPEK��)cdK�e�`�PIJ�eIKO��ª�LOPI^_[}K�PIQh`�P�PIQ�K�eIK�G�J]afPI^_\��>�)L�k�K�a�GEL�^_a���L�^_GEPIJ�eIK�^jG�\�LOP
\�K�[}K�G�GI`�e�^_afm�^j\l`��OeIK�K���K�\3P=�M^_PIQ¸PIQ�K�`O[}PIJ]`OadGEL�^_a��)L�^_GIPIJ�eIKO�ÕW�LOe�K�aj^f¾OK�afm)PIQ�K�U�W°¥²`Ok�
IJ]GEPIG�PIQ�K�GIL�^_a
�)L�^jGEPIJ�eIKºGEL°PIQh`�PVPEL�[}L��)cdK�\]GI`�PEKlN�LOeSK�eIeILOe
GV^_\�PIQ�Kºkh`�m���PI^_�)K ¿��/PEK��)cdK�e�`�PIJ]eIKl^_\�PEeIL�k]J][}K�k�i�m



���������	��

������� ��������
������ �"!���#%$ �

PIQ�K�LOPIQ]K�eA½8W [}L��)cdL�\�K�\3PIG���RÅafK�`�e�afmO¤�`O\ ¼E^_k]K�`Oa�¾S�)L�k]K�a���Q�L�GEK�N�LOe�K�[�`OGEPM^_GÅ^_\ºcdK�eINyK�[}PÅ`��Oe�K�K��)K�\3P
�M^_PIQ¸LOihGIK�eI��`�PI^_L�\]G"��L�J]ajk¸\�LOP"eIK�Ô�J]^feIK�`O\3mºU]W´¥M�9^_\]k]Jh[}K�k¸[�Qh`O\��OK�GÅLONµPIQ�K�GEL�^_a��)L�^_GEPIJ]eIKO��YAQ]`O\�¾�G
PEL�PIQ]K+U�W°¥V¤�PIQ�Kg`�i�L¶�OK��)K�\�PI^fL�\�K�k�K}Ï�PEK�e�\]`Oaµch`�e�`O�)K�PEK�e�GMLON8PIQ]K�GIJ�eINw`O[}K}�9a_`�mOK�e�GI[
Q�K��)KVQ]`��OKV\�L¶�
`S��^_\]LOe�K%$dK�[}P=L�\lPIQ]K�NyLOeIK�[�`OGEPÅLONµPIQ�K�¿��ÍPEK��)cdK�e�`�PIJ�e�K�`O\]klLONµPIQ�K­¿��Çk�K��£cdL�^_\3P���¥�\3ml[�Q]`O\��OK�G
LON1PIQ�K�K}Ï�PEK�e�\]`Oa¹ch`�e
`O�)K�PEK�e�G=PIQ]`�PA`�$dK�[}PAK���`�cdLOe�`�PI^fL�\Æ�"L�J]a_kºidK�[}L��)cdK�\]GI`�PEK�kÆi�mº[
Q]`O\��OK�G�^_\ºPIQ�K
GEL�^jaµ�)L�^_GEPIJ]eIK�^_\]k]J][}K�kºi�m>PIQ�KgU�W°¥V�
YAQ]KV`�idL��OKg^jG=\�LOPAPEe�J�KVN�LOeAPIQ]KV�)L�k�K�a¹ch`�e�`O��K�PEK�e�GALON%PIQ�KV½1W GIJ�eINw`O[}K}�9a_`�mOK�e�GI[�Q]K��)KO¤hÄ]e
GEP=LON�`Oa_a³¤
NyLOeÕPIQ�KAc�`�e�`O�)K�PEK�e�G�PIQ]`�PÕ`�$�K�[}P�PIQ�KMGIJ]eINy`O[}K}�9aj`�mOK�e�e�K�GI^_GEPI`O\][}K=PELVPIQ�KAPEe�`O\]GIN�K�eÕLONdGI[�`Oa_`�e
GM �� ��� !"��#
`O\]k ������� � �����¹§
��U�K�PEPI^_\���PIQ�K�GEK=ch`�e�`O��K�PEK�e�G�^_\][}LOeIe�K�[}PIafm��"L�J]a_kS\�LOP%eIK�GIJ]a_P8^_\Sa_`�eI�OKÅK�eIe�LOe�G%^_\+PIQ�K
k]`�m3��PI^j�)K ¿��-PEK��)cdK�e�`�PIJ�eIK��>PIQ�K+U�W°¥È�"L�J]a_kµ¤�PELl`)�OeIK�`�P�K}Ï�PEK�\�P�¤d��`�¾OKgJ�c´N�LOeAPIQ]KVk�K�Äh[�^fK�\h[�^fK�G
i�m´`�c]c]e�LOc]e�^_`�PEK�afmÆ[
Q]`O\���^_\��ºPIQ�KSGEL�^_a1�)L�^_GEPIJ]eIKO��YAQ]KgGIQ�LOe�PI[}L���^_\���G�LONÕPIQ�KSGIJ�e�Ny`O[}K}�9a_`�mOK�e�GI[�Q�K���K
�"L�J]a_k¹¤%Q�L¶��K��OK�e�¤Õ�¸`O\]^fNyK�GEPVPIQ�K��¸GEK�af�OK�G+^_\·PIQ�Kº`O�)cha_^_PIJ]k�K)LON=PIQ�Kºk]^_J�e�\h`Oa�[}m�[�afKºLON=PIQ�Kl��K�`�PIQ�K�e
K�afK���K�\3PIG�¤1^_\XPIQ�K���^_\h^_�gJh�-PEK��)cdK�e�`�PIJ]eIK�G�`�P�\]^f��Q�P�`O\]k¹¤µ��L�GEP�\�LOPI`�ihafmO¤8^_\oPIQ�K«¿�� k�K��ZcdL�^_\�P��
YAQh^_G¹�Å`OG1^j\]k�K�K�k�PIQ�K"[�`OGEKÅ^_\�PIQ�K�c]eIK���^fL�J]GIa_mMcdK�eINyLOe��)K�k�c�`�e�`Oa_afK�aOK}Ï�cdK�e�^_�)K�\�PIG�¤¶�MQ�K�eIK�PIQ�K�\�K��Â½8W
GIJ]eINy`O[}K}�9aj`�mOK�e�GI[�Q�K���KV�Å`OGMJ]GEK�k�ihJ�P=PIQ�KV\]K��È�)L�k�K�a¹ch`�e�`O��K�PEK�e�GA�"K�eIKV\�LOP�`�c]c]eILOc]e
^_`�PEK�afm¸PIJh\�K�k
 yPIQ�K�GIKÅ`�e�K�K}Ï�cdK�e�^_�)K�\�PIG6ª�L��²¸jÁX¿�¤�Q�K�eIK�`�NyPEK�e®¼HK}Ï�c ¸jÁX¿T¾�¤3`O\]k+ªML��²¸jÁXº�¤�¼HK}Ï�c ¸jÁXºT¾3§
����K�e�^fÄh[�`�PI^_L�\VLON
eIK�G�J]afPIG�N�eIL��ÌPIQ�L�GEKgK}Ï�cdK�e�^j�)K�\3PIG�¤�`OafPIQ]L�J���Q´GIQ]L��M^_\]�l`le�`�PIQ�K�e�GI`�PI^_GENw`O[}PELOeIm�L¶�OK�e�`Oa_a1cdK�eIN�LOe
��`O\][}K
LON�PIQ�Kº\]K��ÍGI[
Q�K��)KO¤Õe�K��OK�`Oa=`°[}L�\]G�^_k�K�e�`�iha_Kl\�K���`�PI^f�OK>ih^j`OGVLON�PIQ�Kl¿���k�K�� cdL�^_\�P��°F¯P+PIQ�K�eIK�NyLOeIK
c]e�L��OK�kÆPEL)idK�\�K�[}K�GIGI`�eImºPELSPIJ]\�K�`)\�J]�VidK�e"LON8c�`�e�`O�)K�PEK�e�GÅLON8PIQ�K�\�K��¬½8W/GIJ�eINw`O[}K}�9a_`�mOK�e�GI[�Q�K���K
�M^_PIQÆk]J�K�eIK���`�e�k´N�LOeMPIQ�KgU�W°¥V�
¥�afPIQ�L�J���Q£`Oa_a�K��)ch^fe
^_[�`OaAch`�e
`O�)K�PEK�e�GºLON�PIQ�KoGIJ�eINw`O[}K}�9a_`�mOK�e�GI[�Q�K���Ko`�e�KX^_\�PEK�eIeIK�aj`�PEK�k¹¤M`OG>^_GlPIQ�K
[�`OGEK)NyLOe�`Oa_a1PIJ�eIi�J]afK�\][}K+�)L�k]K�a_GM��Q]^_[�Qo`�eIKSK�GIGIK�\3PI^_`Oajafm´\�L�\��9aj^_\�K�`�e�¤���K)Q]`��OK)N�L�Jh\]kXPIQ]`�P�PIQ�KK¿��
k�K�� cdL�^_\�Pg^_G+�)L�GEP)GEK�\hGI^fPI^f�OKlPELXPIQ]Kº�)L�k�K�a�ch`�e�`O�)K�PEK�e
GSPIQ]`�P+kh^feIK�[}PIafm·`�$dK�[}P)PIQ�K>GIJ�eINw`O[}K}�9a_`�mOK�e
eIK�G�^_GEPI`O\][}K°PEL	PIQ�K°PEe�`O\]GENyK�eºLON�GI[�`Oa_`�e>Ô�J]`O\�PI^fPI^fK�Go �� ��� !"��#²`O\]k ����� � � �����d§
�²¥�GlK}Ï�chaj`O^_\�K�k
`�idL��OKO¤µGIK�PEPI^_\��ºPIQ�K�GEK+ch`�e�`O�)K�PEK�e�G�[}LOeIe�K�[}PIafm´^_G�Q]`�e�k]afm>cdL�GIGI^_ihafK��M^fPIQ]L�J�PMPIQ�KSJ]GEKgLON�`lNyJ]ajaµÔ�Jh`OGI^¿�
LOcdK�e�`�PI^fL�\h`Oa�½1WÊ^_\][�a_J]kh^_\���PIQ�K�U]W´¥g��YAQ]K ¸jÁO�Í�M^_\]k¸^_G��)L�GIP�GEK�\]G�^fPI^f�OKMPELgPIQ�K��)L�k]K�a]ch`�e�`O��K�PEK�e
PIQ]`�P�k]^feIK�[}PIafml`�$�K�[}PIG�PIQ�K�GIJ�e�Ny`O[}K}�9a_`�mOK�eMeIK�G�^_GEPI`O\][}K�PEL)PIQ�K�PEe
`O\]GENyK�eALON1��L��)K�\3PIJh�  �������� ������§
�
¥�GAPIQ�KVeIK�GIJ]afPIGAN�eIL�� ¼HK}Ï�c ¸jÁX¿T¾º`O\]k ¼HK}Ï�c ¸jÁXºT¾º^_\]kh^_[�`�PEKO¤�PIQ�K«¸jÁO�-�M^_\]k>�M^_PIQÆPIQ�KV\�K�� GIJ�eINw`O[}K}�
a_`�mOK�e¸GI[
Q�K��)K´Q]`OG)`�G�a_^f��Q�PgcdL�GI^fPI^_�OKlih^j`OGSPIQ]`�P�[�`O\¼idKle�K�k]J][}K�k¨i�m	[�Qh`O\���^_\���PIQ�K>��`Oa_J�K>LON�PIQ�K
`�idL��OKVch`�e�`O�)K�PEK�e���Ö�LOeIPIJ]\]`�PEK�a_mO¤h`SeIL�J���Q>K���`Oa_J]`�PI^fL�\>LON8PIQ]^_GÅch`�e
`O�)K�PEK�eM[}L�J]a_kºidK���`Ok�K�PIQ�e�L�J���Q
PIQ�Kg½8W/e�J]\]GÅ�M^_PIQ�L�J�P=PIQ�K�J]GIK�LONÕU]W´¥ PIQ]`�PM`�eIKg�gJ][
Q�afK�GIGAK}Ï�cdK�\]GI^_�OK�[}L��)chJ�PI`�PI^fL�\h`Oa_afmO�
Ö%^_\]`OajafmO¤�`�c�`�e�`O�)K�PEK�e¸e�K�N�K�eIe�K�k¼PEL�`OG�¼Hc�`�PEPEK�e�\ÑafK�\]�OPIQq¾� ��)��� ����#À^j\¼PIQ�K�½8W [}L�k�K´\�LOPI`�PI^_L�\�§
Q�K�a_chGl^j�)c]eIL¶�OKXcheIK�k]^_[}PI^fL�\hG¸LON�PIQ]KX�"K�`�PIQ�K�e�K�a_K��)K�\3PIGÆ^j\¦`¨GEPI`�iha_mÑGEPEe�`�PI^fÄhK�k¦idL�J]\hk]`�eIm¼a_`�mOK�e��
YAQh^_GAch`�e
`O�)K�PEK�e�[}L�\3PEeIL�ajG�PIQ]K+k�K��Oe�K�KgLONÕK�\hQ]`O\][}K��)K�\�P�LON�PIJ�eIihJ]a_K�\][}K�k]J�KgPELºPIQ]KgGIJ�i]���Oe�^_k´G�[�`OafK
Q�LOe
^f±�L�\3PI`Oa�^_\]Q�L���LO�OK�\�K�^fPI^fK�G�LON¹PIQ]KMGIJ�eINw`O[}KMPEK���c�K�e
`�PIJ�eIKM`O\]k�PIQ�J]G�`�$�K�[}PIG"PIJ�e�ihJ]afK�\][}K=PEe
`O\]GEcdLOeIP��
YAQh^_Gµ^_Gµ`MN�K�`�PIJ]eIKÕLON�PIQ�K�\]K��	½8WËPIJ�e�ihJ]afK�\][}K�GI[
Q�K��)K��MQ]^_[
Q�^_G6\]LOPµc]eIK�GEK�\�P6^_\�PIQ�KÕLOcdK�e�`�PI^fL�\]`Oa�½8W��
»"moPIJ]\]^_\]�ºPIQ]K)ch`�PEPEK�e�\·afK�\]�OPIQ¹¤µc]eIK�kh^_[}PI^fL�\]G�LON"PIQ�K���^_\h^_�gJh�ÌPEK���c�K�e
`�PIJ�eIK�`O\]koPIQ�Kl\�L�[}PIJ]e�\]`Oa
�M^j\]kÀ[�`O\¬idKo^j�)c]eIL¶�OK�k¹�Ë®%`�PEPEK�e�\ afK�\��OPIQ¬GIQ�L�Jha_k£i�KoPIJ]\]K�k¦PELO�OK�PIQ]K�e´�M^fPIQÀPIQ]KXLOPIQ]K�e´�)L�k�K�a
ch`�e
`O�)K�PEK�e> �������� � � ��§�PIQ]`�Pgk]^_eIK�[}PIafmo`�$�K�[}PIGgPIQ�K¸GIJ]eINy`O[}K}�9aj`�mOK�e+eIK�GI^_GEPI`O\h[}K�PEL´PIQ�K¸PEe�`O\]GENyK�eVLON
�)L���K�\3PIJ]����¥Èe�L�J���QÆK�GEPI^_�¸`�PEK�LON8PIQ]K�ch`�PEPEK�e�\�afK�\]�OPIQ�[}L�J]a_k>idK�LOi]PI`O^_\�K�k�PIQ�eIL�J���Q>PIQ�K�½1W e�J]\
�M^_PIQ�L�J�P�U�W°¥V�
ª�LOPI^_[}K�PIQ]`�PÅch`�PEPEK�e�\>afK�\��OPIQº^_G"`O[}PIJ]`Oa_afm�`+afL�[�`�PI^fL�\��9k�K�cdK�\]k]K�\3P�K}Ï�PEK�e�\h`Oa�c�`�e�`O�)K�PEK�e���F¯P"^jG�eIK�aj`�PEK�k
PEL+PIQ�K�a_K�\��OPIQlG�[�`OafKMLON¹PIQ�K�^_\]Q]L��)LO�OK�\�K�^fPI^fK�GÕLONµPIQ�K�Jh\]k�K�e�afm�^_\���GIJ]eINy`O[}K��MQ]^_[
Q�^_\]khJ][}KAPIQ�K�GIJ�eINw`O[}K
PEK��)cdK�e�`�PIJ]eIK�^_\]Q]L��)LO�OK�\�K�^fPI^fK�G�� ¥�G�PIQh^_GÆafL�[�`�PI^fL�\²k�K�cdK�\]k�K�\h[}K�LONgch`�PEPEK�e
\ÈafK�\��OPIQÈ[�`O\]\�LOP�idK
e�`�PI^_L�\]`Oa_afm¸k]K�PEK�e���^_\�K�k>`�P=c]e�K�GEK�\3P�¤]`)[}L�\hGEPI`O\3P=��`Oa_J�K�^_GÅJ]GIK�kÆ^_\>½8W `OGM^fNµPIQ]^_G"ch`�e
`O�)K�PEK�eA�"K�eIK�`
�)L�k�K�a¹c�`�e�`O�)K�PEK�e��



���������	��

������� ��������
������ �"!���#%$ �

� ��� �A"%��
	�#"7�®�;& �9"7�!�2�����:"%¶

U�^j\][}KAe�J]\h\]^_\���PIQ�K�NyJha_a�½8WÊGIJh^fPEKM^_\l`VÔ�J]`OGI^¿��LOcdK�e�`�PI^fL�\h`Oa]�)L�k�KML¶�OK�eÅ`O\lK}Ï�PEK�\]k�K�klc�K�e
^fL�kSLON¹PI^j�)K
^_G¸[}L��)chJ�PI`�PI^fL�\h`Oa_afmÂK}Ï�cdK�\]GI^_�OKO¤�K���`Oa_J]`�PI^_\]��PIQ�K´�)L�k�K�a=ch`�e
`O�)K�PEK�e�G�i�m¨eIK�cdK�`�PEK�k]afmÂcdK�eIN�LOe
��^_\��
afL�\]��ch`�e�`Oa_afK�a�K}Ï�c�K�e
^_�)K�\�PIG)k�K�K��)K�k¼J]\�e�K�`Oa_^_GEPI^_[��ÂYAQ�K�eIK�NyLOeIKO¤"`XGIK�e�^fK�GSLON�ch`�eIPI^_[�J]aj`�e�afm·k�K�GI^_��\�K�k
K}Ï�cdK�e�^_�)K�\�PIG�Qh`OGMidK�K�\°c�K�e�N�LOe���K�k¹�A¥|N�K�� �Å`�e��ÊGIJ]\]\�mÆk]`�m�G�Qh`��OKSidK�K�\°[
Q�L�GEK�\¹¤��MQ�K�\°PIQ�KgGIL�^_a
�)L�^jGEPIJ�eIKÅ[�Q]`O\]�OK�GÕk]J�KÅPELVU�W°¥V¤O`O\]k¹¤OPIQ]K�eIK�N�LOe�KO¤3`Oa_GEL�[�Qh`O\��OK�GÕ^_\gK���`�cdLOe�`�PI^_L�\)`O\]kS^_\+PIQ�K=GIJ�eINw`O[}K}�
a_`�mOK�e´GEcdK�[�^fÄh[XQ�J]��^_k]^_P9m�`O\]k¬k�K��ÊcdL�^_\�P�¤�`�eIK�`¼��`�Ï�^_�+J]�Æ� YMQ�KX`�idL¶�OK��)K�\3PI^_L�\�K�k¬K��)ch^_e�^_[�`Oa
ch`�e
`O�)K�PEK�e�G�LON¹PIQ�K�GIJ]eINy`O[}K}�9aj`�mOK�eÅGI[�Q�K���K�`�eIK�LOc]PI^_��^_±�K�k)i�m�[
Q]`O\���^_\]��PIQ�K�^fe���`Oa_J]K�G�`O\]k¸eIK�cdK�`�PI^_\��
¿����9Q�L�J]eAafL�\��Ve
J]\]G��%YAQ�K�K}Ï�cdK�e�^j�)K�\3PIG�`�eIK�cdK�eIN�LOe
�)K�k¸J]G�^_\���PIQ�K�¡=¢À¡ ��Ï�c�K�e
^_�)K�\�PI`Oa�W´L�k�K�aja_^_\��
U�m�GEPEK��  w©�`O\]^jGI[�Qg¸2¹x¹���§
�
ª�LOPI^_[}K�PIQ]`�P=PIQ�KVU�W°¥È[}L�GIP=NyJ]\h[}PI^fL�\>GEPEeIL�\���afmlk�K�cdK�\]k]G"L�\ºPIQ�K�ih`O[I¾��OeIL�J]\hkÆGEL�^_a��)L�^_GEPIJ�e�K�Ä]K�ajk]G��
YAQh`�P�^_G�¤hPIQ�K+GI[�Q�K���K+`O[�[}L�J]\�PIG�NyLOe�PIQ�K+GEL�^_a8�)L�^_GEPIJ�e�Kgk]J�e
^_\��)PIQ�Kgch`OGEP�N�K��|k]`�m�G�`O\]k¹¤hPIQ]K�eIK�N�LOe�KO¤
k�L�K�G=\�LOP=^_����K�k]^_`�PEK�afm)eIK�GIc�L�\hk¸PEL�[
Q]`O\��OK�GA^_\ºPIQ�K�K}Ï�PEK�e�\]`Oa�NyLOe�[�^_\��SLOeA^_\º�)L�k�K�a�chQ3m�GI^_[�G��%YMQ�K�\¹¤
PIQ�K°J]GEKÆLON�^_\]^fPI^j`Oa�Ä]K�ajk]GSPIQ]`�P¸`�eIK°\�LOP�^_\¼`O[�[}LOe�kÑ�M^fPIQ¨PIQ�K´`Oa_PEK�eIK�k��)L�k�K�aÅch`�e�`O��K�PEK�e�G¸`Oa_��L�GEP
^_\]K���^fPI`�i�afm�afK�`Ok]G+PEL·`O\¼J]\hGI`�PI^_GENw`O[}PELOeIm�cheIK�k]^_[}PI^fL�\ÂLON�PIQ�K>��K�`�PIQ�K�e¸K�afK��)K�\�PIG�^_\¨Ô�J]K�GEPI^fL�\¹¤ÕÄhe�GEP
LONA`Oa_a�¤8PIQ�Kºk]`�m���PI^_�)Kl¿��/PEK���c�K�e
`�PIJ�eIKO�ÆYAQ]^_G���L�J]ajk�\�LOP+Q]`��OKºidK�K�\·PIQ�Kº[�`OGEKl^fNÅPIQ�KÆU�W°¥ÇQ]`Ok
K�\�L�J]��Q�PI^_�)K�PELlL��OK�e�[}L���K+^fPIG«¼E^_\�K�eIPI^_`x¾¸`O\]k�GEK�PAPIQ]KVGEL�^_aµ��L�^_GEPIJ�eIK�PELl��`�PI[�Q°PIQ�KV`OafPEK�e�K�k��)L�k�K�a
ch`�e
`O�)K�PEK�e�G���YAQ�K�e�K�N�LOeIKO¤O`��)L�k]^fÄ]K�kgU]W´¥¼i�^_\]`�eIm� y¾�^_\]k]afm�c]eIK�c�`�eIK�k�i�mVbAK�^j\]Q�L�a_k�©�K�GIG
§6^_G1J]GEK�kg^_\
L�J�e�¿����9Q�L�J�eMK}Ï�cdK�e�^_�)K�\�PIG�¤��MQ�K�e�K�PIQ�K�K%$�K�[}P�LON8PIQ]K�ih`O[I¾��OeIL�J]\hk�GEPI`�PEKV^_GAc]e�`O[}PI^_[�`Oa_a_m¸K�a_^_�¸^_\]`�PEK�k¹�
FH\¸PIQh^_GÕ�Å`�mO¤�PIQ�K�U�W°¥¬^_G�J]GIK�k�PELSk�K�PEK�e���^_\]KAPIQ�K�^_\]^fPI^_`Oa�GIL�^_ah�)L�^jGEPIJ�eIKAÄhK�a_k]GÕPIQh`�P�Ä]P�PIQ�K ¸2¿g­�Y�R
`O\]kÀ¸+��­�Y�R	LOihGEK�eI��`�PI^fL�\]G�LON�PIQ�K�¿��ZPEK���c�K�e
`�PIJ�eIKO��YAQ�K=½8W-NyLOeIK�[�`OGEP�e
J]\S^_G%PIQ�K�\)cdK�eINyLOe��)K�k+NyLOe
PIQ�K)GI`O��KSkh`�mO¤µJ]GI^j\��¸PIQ�K�GIKS^j\]^fPI^_`OaµGIL�^_a%�)L�^_GEPIJ�e�KVÄ]K�a_khG���YMQ]^_G�^_G�k]^ $dK�eIK�\3P�N�e�L��ÌPIQ]K+LOcdK�e�`�PI^_L�\]`Oa
U�W°¥Z^_�)c�afK��)K�\�PI`�PI^fL�\¹¤��MQ�K�e�K�PIQ�K ¸2¿¸­�Y�R¬`O\]k9¸+��­�Y�RÀLOihGIK�eI��`�PI^_L�\]GALON�PIQ�K
¿�� PEK��)cdK�e�`�PIJ]eIK
NyeIL�� PIQ�K�a_`OGEP>k]`�m¦`�eIK�J]GEK�k£PEL¼[}LOeIeIK�[}P>PIQ�KoGEL�^_a��)L�^_GEPIJ�e�K°Ä]K�ajk]G�¤A`O\]k£PIQ�KXP9�"K�\3P«m3��NyL�J�e´Q]L�J�e
PEK�\]k]K�\][�^fK�G�NyeIL��ÊPIQ�K�a_`OGEPH�9kh`�m´e�L�J�PI^_\�KSNyLOeIK�[�`OGEP�`�eIK)PIQ�K�\�`Okhk�K�koPELÆPIQ�K)`�idL��OK�Ä]K�ajk]GMPELÆ�OK�PVPIQ�K
^_\h^fPI^_`Oa�Ä]K�a_k]GÅNyLOeAPIQ�Kg\�K}Ï�PH�9kh`�m>N�LOe�K�[�`OGEPAe�J]\· wGIK�Kg©�K�GIG�¿TÁxÁ²¸�¤�N�LOeMk]K�PI`O^_a_G
§
�
¥ aj`�eI�OKX\�J]�gidK�e¸LON ¿����9Q�L�J�e>e�Jh\]G¸`�eIKXcdK�eINyLOe��)K�k�L¶�OK�eÀ¿�¥�c]e�^ja�¿TÁxÁxÁ�¤�¿TÁ���Jh\�K ¿TÁxÁxÁ¨`O\]k ¿xº
U�K�chPEK��VidK�e«¿TÁxÁxÁ�¤ÅPEL·K���`Oa_J]`�PEKÆPIQ�K�`�idL��OK���K�\3PI^fL�\]K�k¼ch`�e�`O�)K�PEK�e
G)LON�PIQ]K�GIJ�eINw`O[}K}�9a_`�mOK�elGI[�Q�K���KO�
T�PIQ]K�e"K}Ï�cdK�e�^_�)K�\�PIGÅQ]`��OK�`Oa_GIL+idK�K�\lcdK�eIN�LOe
�)K�k¹¤�ihJ�P"PIQ�K�^fe"eIK�GIJ]afPIG"`�eIK�LON6^_\�PEK�e��)K�kh^_`�PEK�[�Q]`�e�`O[}PEK�e
`O\]kÀ`�eIK�\�LOPÆ�)K�\�PI^fL�\�K�kµ�|­�GI^_\]�	PIQ�KXK�GEPI^_�¸`�PEK�GÆLON�K��)ch^_e�^_[�`OaAc�`�e�`O�)K�PEK�e�G>K���`Oa_J]`�PEK�kÀPIQ�e�L�J���Q
PIQ�KX`�idL��OKXK}Ï�cdK�e�^_��K�\3PIG�¤"NwJ�eIPIQ�K�e¸½1WÐPEK�GEP¸e�Jh\]G�`�eIK°c�K�e�N�LOe���K�k¼N�LOeºGEK��OK�e�`Oa�k]`�PEK�G¸^j\���`O\�J]`�eIm
¿TÁxÁ²¸���YAQ�KgÄ]e�GEP��)L�\�PIQ°LON�PIQ]K+\�K��|��^_ajafK�\]\]^_Jh�Í^jG�[
Q�L�GEK�\XN�LOe�`le�`�PIQ�K�e�[}L�a_k´�"K�`�PIQ�K�e�¾OK�c]P�L��OK�e
`	[}L�\]GI^_k�K�e
`�ihafKÆch`�eIP¸LON�PIQ�K°½1WÐk]L���`O^_\¼NyLOeº�+J][
Q�LON�PIQ�K´��L�\3PIQ¹�¬¥�G¸PIQ]K�K%$�K�[}PºLON�PIQ�K´GIL�^_a
�)L�^jGEPIJ�eIKV[
Q]`O\��OK�G�k]J�e
^_\��)[}L�a_k���^_\3PEK�e�cdK�e�^fL�k]G=`�eIKVP«m�c�^_[�`Oa_afmÆGI��`Oaja³¤�PIQ�KSU]W´¥Z^_GM\�LOP�J]GIK�k¹�=YAQ�K
^_\h^fPI^_`OadÄ]K�a_khGA`�eIKVPI`�¾OK�\XNyeIL�� PIQ]KVLOcdK�e�`�PI^fL�\]`Oa6½8W���YAQ�KV¾OK�m�K}Ï�cdK�e�^j�)K�\3PIGM`�eIKga_^jGEPEK�k�^_\�Y1`�ihafKA¸��
YAQ]K�U�W°¥£W´L�k]K«¼Eª6»AU��[¾l w\�LVih`O[I¾��OeIL�J]\]k¸GEPI`�PEKMK%$dK�[}P
§Õ^j\]k]^_[�`�PEK�G%PIQ]`�P"`��)L�k]^fÄ]K�k�U�W°¥£ih^_\]`�e�m
^_G�J]GEK�k¹¤��MQ�K�eIKVPIQ�KVK%$dK�[}P�LON�PIQ]KVih`O[�¾��OeIL�Jh\]k´GEPI`�PEKS^_GMc]e�`O[}PI^_[�`Oa_a_mlK�a_^j��^_\]`�PEK�k¹�ÅYAQ�KSU�W´¥ W´L�k�K
¼E½1WÀ¾l^_\]k]^_[�`�PEK�GÅPIQh`�PAPIQ�K+U�W°¥ ^_G=J]GEK�k�^j\>PIQ�KVGI`O�)K��Å`�m�`OGM^_\>LOcdK�e�`�PI^fL�\]`Oaµ½1W·�
FH\�LOe�k�K�eVPEL�NyJ]eIPIQ�K�e�PEK�GEP�PIQ]K)c�K�e�N�LOe��¸`O\][}K)LON�PIQ]K�GIJ�eINw`O[}K}�9a_`�mOK�e+ch`�e�`O��K�PEK�e�^f±�`�PI^fL�\·G�[�Q�K��)Kl^_\�`
Ô�J]`OGI^¿��LOcdK�e�`�PI^_L�\]`Oa%�)L�k]KO¤6`ºch`�e�`Oa_afK�a1K}Ï�cdK�e�^_�)K�\�P�¤dK}Ï�c ºxºTÁ���¤8Qh`OG�idK�K�\XGIK�P�J�cµ¤¹�MQ�K�e�K+PIQ]K�U]W´¥
^_G�J]GEK�k°^_\ÆPIQ�K+GI`O�)KV�Å`�m�`OG�^_\ÆLOcdK�e�`�PI^_L�\]`Oa6½1W·��YAQ]^_GÅK}Ï�cdK�e�^_�)K�\�PM^_G=cdK�eINyLOe��)K�k�N�LOe�PIQ�K�cdK�e�^fL�k
NyeIL�� ¿���U�K�c]PEK��gi�K�eSPEL�ÄXT�[}PELOidK�e�¿TÁxÁxÁ��	YAQ]^_GVc�K�e
^fL�k�ch`�eIPI^_`Oajafm�[}L��OK�e�G)PIQ]KlPI^_��KºGEc�`O\	LONMPIQ�K
K}Ï�c ¸jÁX¿)ch`�e�`OajafK�adK}Ï�cdK�e�^j�)K�\3PÅPIQ]`�PM�"`OGMc�K�e�N�LOe���K�k>�M^fPIQÆPIQ�K�\]K��È½8W GIJ�e�Ny`O[}K}�9a_`�mOK�e�G�[�Q�K��)KVihJ�P
PIQ�K���L�k�K�a"ch`�e
`O�)K�PEK�e�G�J]GIK�k¼^_\ÂK}Ï�c ¸jÁX¿o�"K�eIK�\�LOPSPIJ]\�K�kµ�	FH\ÂLOe�k�K�e)PEL�`��OL�^_k�`�afL�\���GEc�^_\��9J�c
cdK�e�^fL�kok]J�K)PEL�cdL�GIG�^fihafKS^_\][}L�\]G�^_GEPEK�\][}m�LONÅPIQ�K)i�`O[I¾��OeIL�J]\]k·GIL�^_a��)L�^_GEPIJ]eIKSÄ]K�a_k]G�`O\]k�`Æ�)L�kh^fÄ]K�k
½1W/c�Q3m�GI^_[�G�¤�PIQ]KV^_\]^fPI^j`Oa�ÄhK�a_k]GÅNyLOeAK}Ï�c ºxºTÁ��¸`�eIK�PI`�¾OK�\°N�eIL�� K}Ï�c ºxºx¿`¸�¤��MQ�K�eIK�PIQ�KgGEL�^_a¹�)L�^_GIPIJ�eIK
^_G)k]K�PEK�e���^_\�K�k¨PEL·�¸`�PI[�Q�PIQ]K��)L�kh^fÄ]K�k¨�)L�k�K�a"chQ3m�GI^_[�G��Â¥ [}L��)c]eIK�Q]K�\]GI^f�OKÆ�OK�e�^_Äh[�`�PI^fL�\¨LON�PIQ�K
K}Ï�c ºxºTÁ��)eIK�GIJhafPIG=`���`O^_\]GEPMLOihGEK�eI��`�PI^fL�\]`Oaµkh`�PI`�^_G=[�`�eIe�^_K�kÆL�J�P��



���������	��

������� ��������
������ �"!���#%$ �

Y8`�iha_KK¸�Ü[Ë�K�mºK}Ï�cdK�e�^j�)K�\3PIG��
�ÕÏ�cdK�e�^_��K�\3P YA^j�)K�®1K�e�^fL�k U�W°¥ U]W´¥
ª�J]�gi�K�e ­�GEK W´L�k�K
K}Ï�c ºx¿���� ¿)¥�c]e6¿TÁxÁxÁ �ÕK�G ª�»AU��
K}Ï�c ºxºx¿x¹ ¿TÁ �3J]\0¿TÁxÁxÁ �ÕK�G ª�»AU��
K}Ï�c ºxºx¿`¸ ¿xº¸U�K�c ¿TÁxÁxÁ �ÕK�G ª�»AU��
K}Ï�c ºxºTÁ�� ¿��ºU�K�c � Ä�T�[}P�¿TÁxÁxÁ �ÕK�G ½8W
K}Ï�c ¿xº�GIK�cÂ¿TÁxÁxÁ ¿xº¸U�K�c ¿TÁxÁxÁ ªML �
K}Ï�c ¸%� 
I`O\Y¿TÁxÁ²¸ ¸%� �3`O\À¿TÁxÁ²¸ ªML �
K}Ï�c ¸+� 
I`O\Y¿TÁxÁ²¸ ¸+� �3`O\À¿TÁxÁ²¸ ªML �

� � "%&;���³�;&

¥Ì\�K�PSeIK�GIJ]afPgN�e�L�� PIQ]Kle�Jh\]GVcdK�eINyLOe��)K�k	�M^fPIQ	PIQ�KÆJ]GEKºLON�U�W°¥-^j\�Nye�`O�)K�G+LONMPIQ]KlK}Ï�cdK�e�^_�)K�\�PIG
K}Ï�c ºx¿�����¤OK}Ï�c ºx¿x¿x¹M`O\hk�K}Ï�c ºxºx¿`¸"^_GdPIQ]`�P6PIQ]KÕ��`OajJ�K�G¹LON�PIQ�K�\�K���½1WËch`�e�`O�)K�PEK�e�G�¤�\]`O��K�afmS w^j\�½8W
[}L�k�K>\�LOPI`�PI^fL�\�§
¤�LON�� ��� !"��#���¸�� Á�¤ ������� � �������
¸�� Á�¤ ������� �������®Á���¸º`O\]k �)��� �(��#�� �TÁxÁ°�Æ¤
`�eIKVcha_`OJ]GI^_ihafK�`O\hk�`�eIK�eIK�[}L��¸�)K�\]k�K�kÆNyLOeAPIQ�KVLOc�K�e
`�PI^fL�\]`Oa¹J]GEKO�

Ö%^f��J�e�K«¸�Ü	�6Û���
�zÊt9�}z6É���sH�Otwx�sI�
��
�z �3��Ú�É�p�v�q�t�������z Ú�vyq��lr�É������´��q���
3zÌr�É�sI�I����{
sEp�zÁtyÛ����8�
��q�������ruvjr����}�f�����	��x�s
ØO�ur��={usHpOz tyÛ����6� p	É���sH��twvwp�q����%{}p�sI�I�
��rut��lsE������x�suØ��ur��)�Oq��º{
sEp�z �ÀÉ���sE���y�f���
�=Ê�É���s
vyz¸�}qht���Ê�É ��� �"!#�"��sE�
�}q¨��x�s
ØO�ur�×$�6Û���twv�z¸���&%��Ån'�A��q��´tyÛ��¸�3�Ot9�
�(� �Æ~��MÉdt9�}z	����s�
)�"�"�#���OsE�
vyq���v³���Ot9�����Ot"tyÛ��+*6�E�2Ê��ur}×

Ö%^f��J�e�K�G ¸>`O\]k ¿´^ja_a_J]GEPEe
`�PEK�PIQ�Kºc�K�e�N�LOe��¸`O\][}K¸LONM½1W �M^fPIQ	PIQ�K>\�K��Ëc�Q3m�GI^_[�`Oa�ch`O[I¾�`��OK�`O\]k	PIQ�K
`�idL��OK�K�GIPI^_��`�PEK�G"LONµK��)ch^_e�^_[�`Oa]c�`�e�`O�)K�PEK�e�G"�OK�e�GIJhG�PIQ]K�cdK�eINyLOe���`O\][}K�LONµPIQ�K�LOcdK�e�`�PI^fL�\]`Oa�½8W���YAQ�K
eIK�G�J]afPIG�`�eIK¸N�eIL��/`�ch`�e�`OajafK�a1K}Ï�cdK�e�^_��K�\3P�K}Ï�c ºxºTÁ����ºYAQ]K ¿�� PEK��)cdK�e�`�PIJ]eIKO¤6PIQ�KA¿��/k�K�� cdL�^_\�P�¤



���������	��

������� ��������
������ �"!���#%$ �

PIQ�K0¸jÁO�/�M^_\]kXGEcdK�K�k�`O\]koPIQ�K«¿��/GEc]eIK�`Ok� £¿��ÁPEK���c�K�e
`�PIJ�eIK���^_\�J]G­¿�� k�K��ZcdL�^_\�P
§
¤¹c]eIK�kh^_[}PEK�k
i�m�PIQ�K>LOcdK�e�`�PI^fL�\h`Oa=½8W�¤1L�J]P ½1W·¤�`O\]k¨i�m·PIQ�K�\�K�� �OK�e�G�^fL�\¨LON�½1W·¤%K}Ï�c ºxºTÁ���¤Å`�eIKÆ[}L��)ch`�e�K�k
�M^_PIQ·PIQ�Kº½8W `O\]`Oafm�GI^_G�¤8`O\]` ½8W��1YMQ�K¸[�J�eI�OK�G+GIQ�L¶�Ë��`Oa_J�K�GVLON=PIQ�K¸�"K�`�PIQ�K�eSK�afK��)K�\�PIG+`��OK�e�`��OK�k
L¶�OK�e�`°cdLOeIPI^_L�\·LONAPIQ�K>½8W k�L���`O^_\�PIQ]`�P)^_GV�)L�GIP+k�K�\hGEK�afm·[}L��OK�e�K�k¨�M^fPIQ	LOihGEK�eI��`�PI^fL�\]G��XªMLOPI^j[}K
PIQ]`�PMPIQ�K ¿�� PEK��)cdK�e�`�PIJ]eIK�`O\]kÆPIQ�K ¿�� k]K��²cdL�^_\3P=^_\>PIQ]K�½8W `O\]`Oafm�GI^_G=[}L��)K�NyeIL��ÇPIQ]K�GEm�\]LOc]PI^_[
�)K�`OG�J�eIK��)K�\�PIG��-YAQh^_G>^_GÆ\�LOP�PIQ�K·[�`OGIK�NyLOeg¸jÁO� �M^_\hk¦PIQh`�P´^_GÆ`¼chJ]eIK�afmÑk]^j`���\�L�GEPI^_[�Ô�J]`O\�PI^fP9m
k�K�cdK�\]k]K�\3P�L�\oPIQ�K)^_\�PEK�eIcdL�a_`�PI^fL�\°c]eIL�[}K�k]J�eIKSJ]GEK�ko^_\XPIQ�K)GIJ�e�Ny`O[}K}�9a_`�mOK�e�GI[�Q]K��)KO�gYAQ]K�eIK�N�LOe�KO¤¹PIQ�K
cha_LOPIG=LON�¸jÁO� �M^_\hklL�\hafml^_\hk]^_[�`�PEK�PIQ�K�k]^ $�K�eIK�\h[}K�i�K�P«��K�K�\´PIQ�K���`�e�^fL�J]GÅc�`�e�`O�)K�PEK�e�^f±�`�PI^_L�\]G��

Ö1^_��J�eIK ¿�Ü��6Û��Vr���z¸�S��r�vyq���vf�Ox�sI� �M{�p�s�!��A��t�p�����s�
 �"�"��×

¥�G>GEK�K�\ÑNyeIL�� PIQ�KXÄ]��J�eIK�G�¤ÅPIQ�Ko\�K�� �OK�e�GI^fL�\¦LON�½8W GIQ�L���Gl`�i�K�PEPEK�e>L¶�OK�e�`Oa_a�`��OeIK�K��)K�\�Pº��^fPIQ
LOihGIK�eI��`�PI^_L�\]G��¼¥Ì�¸`�eI¾OK�k�k]^ $dK�eIK�\][}KÆ^_\ÂPIQ�K�kh^_J�e�\]`Oa���`�e�^_`�PI^fL�\¨LON�PIQ�KÀ¿��»k�K��ÇcdL�^_\�PSidK�P9�"K�K�\
PIQ�KlP9�"L°�OK�e
GI^fL�\]GVLONA½8W GIQ�L�Jha_k�idK�K��)chQh`OGI^_GEK�k¹�ºFH\·PIQ�KlLOc�K�e
`�PI^fL�\]`OaÕ½1W·¤8PIQ�Klk]^jJ�e�\]`Oa�[}L�J�e
GEK
LON�PIQ�K
¿��Êk�K�� cdL�^_\�P�^_G�`>GIa_^f��Q�PIafmÆ�)L�k]^fÄ]K�k´eIK}�9GI[�`OafK�kXeIK�chaj^_[�`)LON�PIQ]K+k]^jJ�e�\]`Oaµ[}L�J]e�GEK+LONÕPIQ�K�¿��
PEK��)cdK�e�`�PIJ]eIKO��YAQ]^_G�^_GÕeIK�a_`�PEK�k�PELVPIQ�KMk]^_`���\]L�GI^_G�LONdPIQ�K6¿��Ëk�K���cdL�^_\�P�PIQ�eIL�J���Q�PIQ�KM`OGIGIJh�)c]PI^fL�\SLON
Q�K�^_��Q3PH�9[}L�\]GIPI`O\3P�eIK�a_`�PI^_�OK+Q�J]��^_kh^fP9m>^_\�PIQ]K+GIJ]eINy`O[}K+a_`�mOK�e��MF¯P�afK�`OkhGMPEL>`lGIPEeIL�\��lJh\]k�K�eIK�GEPI^j��`�PI^fL�\
LON�PIQ�K�k�K��|cdL�^_\3P�ch`OGEP�¸+��QoNyLOeIK�[�`OGEP�PI^_��KS`O\hk¹¤¹[}L�\]GEK�Ô�J�K�\3PIa_mO¤µPELÆ`O\oL��OK�eIK�GEPI^j��`�PI^fL�\�LON�PIQ�KK¿��
GEcheIK�`Ok¹�>YAQ�K¸a_`�PEPEK�eSÔ�J]`O\3PI^_P9m�^_G�LONA^_��c�LOe�PI`O\][}K)N�LOegPIQ�K¸NyLOeIK�[�`OGEPgLON=N�LO��G��>YMQ]^_G�L��OK�e�K�GEPI^_��`�PI^fL�\
^_G�\�LÆafL�\]�OK�e�PIQ]KS[�`OGIK)�M^fPIQ°PIQ�K)\�K��|�OK�e�GI^fL�\XLON�½1W·¤d�MQ]K�eIKSPIQ�K+kh^_J�e�\]`Oa8[}L�J�e�GEKSLON�PIQ�KK¿��Ák�K��
cdL�^_\�PAGEK�K���G=PEL¸i�K���LOeIK�chQ�m�G�^_[�`Oa_afm�e�K�`Oa_^_GEPI^_[�`O\]k´[}L��)ch`�eIK�GMi�K�PEPEK�eM�M^fPIQ>LOihGEK�e���`�PI^fL�\hG��
Ö%^f��J�e�K6º�[}L��)ch`�e�K�GÕPIQ�K6¿�� PEK��)cdK�e�`�PIJ�eIK=NyLOeIK�[�`OGEPIG�NyLOe6¸+��­�Y�R¨L�\À¸+� ��`O\�J]`�eIm�¿TÁxÁ²¸���¥£PEK�GEP�e�J]\
^_G"cdK�eINyLOe��)K�klJ]GI^_\��gPIQ�K�`�i�L¶�OK���`OajJ�K�G�LON8PIQ�K��)L�k]K�ahch`�e
`O�)K�PEK�e�G��ÕYAQ]K�e�Jh\l^_G"GEPI`�eIPEK�kÆ`�P�ÁxÁS­�Y�R
L�\ ¸+� ��`O\�J]`�eImR¿TÁxÁ²¸S�M^fPIQXPIQ�KS^_\]^fPI^_`Oa6Ä]K�a_k]G�NyeIL�� PIQ�KSLOc�K�e
`�PI^fL�\]`Oa1½8W��dYMQ�K)U]W´¥ ^jG�\]LOP�JhGEK�k¹�
¥�G�GIK�K�\�NyeIL�� PIQ�KgÄ]��J�eIKO¤�PIQ�K ¿��ÌPEK��)cdK�e�`�PIJ�eIKg^_GMGEPEe�L�\���afmÆJ]\]k�K�e�K�GEPI^_��`�PEK�kÆi�m>PIQ�KVLOcdK�e�`�PI^_L�\]`Oa
½1W/L¶�OK�e�`¸[}L�\]GI^_k�K�e
`�ihafK�ch`�eIP=LON�R"K�\�PEe�`Oa8��J�eILOcdK�`O\]k�­�\]^fPEK�kÀË�^_\���k�L�����¥ PEL�L�e
`�ch^_kÆk�K�[}eIK�`OGIK
LON�PIQ�K=PEK��)cdK�e�`�PIJ�e�KA^_\SPIQ�KAGIJ�e�Ny`O[}K=a_`�mOK�e�^_\+PIQ�KAa_`�PEK�`�N�PEK�e�\]L�L�\)Q�L�J]e�G�^_G�`�afL�\����9GIPI`O\]k]^_\���c]e�LOihafK��
LONdPIQ�KA½1W·�3YMQ�K=k�K�Äh[�^fK�\][}mS^_G%ch`�e�PI^_`Oa_afm�e�K��)K�k]^fK�k)^_\SPIQ]KA\�K��Ñ½8W-�OK�e�GI^_L�\¹��YAQ]^_G%[}L�J]\�PIG�^_\+Nw`��OL�J�e



���������	��

������� ��������
������ �"!���#%$ �

LON%PIQ�KV\]K��¬chQ3m�GI^_[�`Oadc�`O[I¾�`��OKO�

Ö%^f��J�e�K6º�Ü �µp�sI�I�
��rutÅ�}susHp�s�pH{�tyÛ�� 
�zÇt9��z�É]�}sE�Otwx�sE������n��#� ��� % �Ån'� ��!
	���qhx��Os�� 
 �"�"���ÕtyÛ����
p�qht�p�x�s
� v�qd�ur�vyq���v³���Ot9�ºtyÛ��ºt�p�É�pI�OsE�	ÉhÛ�vw�
���ÅÛ��}vf��Û�tyrlpH{ 
 �"��z
��Ú%Û3vwt9���°��q���� �"��z��y�OsI��������sI�w{��}sI�}q��u�lvjr�tyÛ��
�8� �Oq���� �¶ruvjr�×�%YÉXÉ��}s�É���q�������p�É��}sE�Otwv³p�q���� �6��× �µp�Ú���s�É���q�������t9�uruth{}pOsE������r}t�Ú�vwtyÛ�tyÛ��gtwx�q��I�lØ��O��xh�ur
pH{gtyÛ��gz�p��3�}�qÉ���sE��z¸��t9��s�r���r��OvyØ���q°vyqXr�����twv³p�q��h×



���������	��

������� ��������
������ �"!���#%$ �

Ö%^f��J�e�K ��Ü¦�	�I��qÈØ��}suv �����Otwv³p�q r}�
p�sE�}r�pH{·������~ ��q�p�É ~ht��Otwv³p�q�r �
�}�fp�Ú �����¼zÁ{�p�s�tyÛ��lÉ��}suvwp�� � �
~��zÉ�t9�}z	�
�}s¸t�p�� �A��t�p�����s 
 �"�"� � ��� % �Ån��Æ��r��V{ux�q���twv³p�q¨pE{"{�p�sI�I�
��rut�twvyz�� � ���#���"!#��� 
 � ���o��q��

��XÛ���×��A�����Æ�=Ê�É���s
vyz¸�}qht��O�8sux�q��=Ê�É �"� ��!#������xh���Æp	É���sH�Otwv³p�q��O�1sux�q�×
�	�I��qº��s
sEp�sd{�p�s"���y�]�}�_�}z¸�}qhtyrA��Ê��
�MÉdt¶{�p�s=���fp�x]����pOØ��}s=��q���É�sE����v É�vwt��OtwvwpOq � {
sI�
	�x]��q�� ���}v³��r ���µq]x�z	����s�r
��sI��z¸����qÆØ���� xh�ur�pOØ��}s������¶{}pOsE������r}tÕtwv�z¸�}r}× �hp�É �Ò{usHp�z �_�w{}t8t�p+suvf��Û�t �������¿pOx��)�
p�Ø���s��1Ú�v�q�����vysE����twv³p�q �
Ú�vyq��¨r�É������ �>Ú�v�q���Ø�����t�p�s·��q��¼r
x�sy{}���u� É�sI�ur
r
x�sI��×Ç�ov³�����_� � {
sEp�z �_�w{}t�t�p¨suv¿�OÛ�t � �¬t9��z6É��}sE�Otwx�sE���
�3��Ú É�p�v�q�t���v ����sE��q��
���MzSv�q]vyzSx�z ��q��°z��2Ê�v�zSx�z t9��z�É]�}sE�Otwx�sE��×
��p�t³t�p�z ��{
sI�
	�x]��q�� � �}v³��r¸pH{ !�Û
É�sI�I��v É�vyt��Otwv³p�q¨��z�p�x�qhtyr ��É�sE��� �M{�p�sVtyÛ���{�p�x�s�vyq���v³���Ot9���>tyÛ3sI�ur�Û�p��¿��v�q�t9�}suØ�����r}×

Ö%^f��J�e�K�G � � �MGIQ]L��¨eIK�GIJ]a_PIG6LON]�OK�e
^fÄh[�`�PI^fL�\gLON]K}Ï�c ºxºTÁ���cdK�eINyLOe��)K�kV�M^fPIQVPIQ�K=GEPI`O\]k]`�e�kg�OK�e�^fÄ�[�`�PI^fL�\
ch`O[�¾�`��OKlLON�PIQ�K�¡A¢£¡Ç¡�K�ch`�eIPI��K�\3P�LONÅbAK�GIK�`�e�[�Q·`O\hk�¡�K��OK�a_LOch�)K�\�P��SÖ]LOe�PIQ�K)�"K�`�PIQ�K�eVGEPI`�PI^fL�\hG
�MQ]L�GEK´Q�K�^f��Q�P¸`�idL��OK°PIQ�K´GEK�`	afK��OK�aAk�L�K�G¸\]LOP�K}Ï�[}K�K�k ¸jÁxÁ���¤"PIQ]K´\�K�� �OK�e�G�^fL�\�LON�½8WÐeIK��OK�`OajG
[}L�\]G�^_k�K�e�`�iha_K�a_L��"K�e��)K�`O\ÆK�e�eILOeg wÖ%^f��J�eIK ��§"LON8PIQ]K ¿�� k�K��²cdL�^_\�PA`O\]k>LON%PIQ�K ¿��-PEK��)cdK�e�`�PIJ�eIKO�
Ö�LOe�PIQ�K�GEKgGEPI`�PI^fL�\]G�¤�PIQ]K�eIL�LOPH�9�)K�`O\´GIÔ�J]`�eIK�K�e�eILOeg wÖ%^f��J�eIK ��§Å^_GÅc]e�`O[}PI^j[�`Oa_afmºPIQ�K�GI`O�)K�NyLOeAPIQ�K ¿��
PEK��)cdK�e�`�PIJ]eIK�ihJ]P6^_G6�¸`�eI��^_\]`Oa_a_m�GI�¸`Oa_afK�eµNyLOe8PIQ]K�¿�� k�K��	cdL�^_\�P��8YMQ�K��)K�`O\gK�eIeILOe1^_G6GIaj^f��Q3PIa_m�Q]^_��Q�K�e
NyLOe�PIQ]K ¸jÁO�Ì�M^_\]k�GIc�K�K�kµ¤hQ�L��"K��OK�e���YAQ�KV\�K�� ½8W �OK�e�G�^fL�\´`Oa_GILlGIQ�L¶�MGM`ºGIa_^_��Q3PA^_��c]eIL��OK���K�\3P�^_\
c]e�K�k]^_[}PI^_\��SPIQ�Kg[�afL�J]kÆ[}L��OK�e�¤�`OGMGIK�K�\�^_\>PIQ�KVJ]c]cdK�eÅa_K�N�P=ch`O\]K�aµ^_\ÆÖ%^f��J�eIK ���
Ö�LOe�`Oa_a�GEPI`�PI^fL�\]G�`O\h`Oafm�GIK�k> wÖ%^f��J]eIK ��§8PIQ�KA��`�
ELOeÕ`Ok���`O\�PI`��OKALON�PIQ�K=\�K���½8W �OK�e�GI^fL�\)^jG1�¸`O\]^fNyK�GEPEK�k
^_\XPIQ�K)�)K�`O\oK�e�eILOe�LON�PIQ�KK¿��Ák�K��|cdL�^_\�P�¤�c�`�eIPI^_[�J]a_`�e
afm>ch`OGEP�¸2¿�QoN�LOe�K�[�`OGEP�PI^_�)KO¤µ`O\]kXLON�PIQ�KK¿��
PEK��)cdK�e�`�PIJ]eIKO¤]ch`�eIPI^j[�J]a_`�e�afmlk]J�e�^_\]�gPIQ�K�\h^f��Q3P=PI^j�)KO�



���������	��

������� ��������
������ �"!���#%$ & �

Ö%^f��J�e�K ��Ü���rgvyq��Õvf�Ox�sI� �)�(�}x�t"sEp�pOtw�¯z�����q]�«r 	�x��OsE�Æ��s
sEp�sÅ{}pOsS���y�Õ�}�_�}z¸�}qhtyr���Ê��MÉ�t�{�p�sS���¿pOx��°��p�ØO�}s
� É��}sE�
��qhtA��p�susI�I��t��"xDÉXÉ��}s�É���q����6�_�w{}t �l��q���É�sI�I��v É�v É�vwt��Otwv³p�q ���8~]~ �Õ�fp�Ú��}s�É���q���� �O×

� � �6�
�%�	�
&;
=�6�
&

¥¦c]eIK�a_^j��^_\]`�eIm��OK�e�^fÄ�[�`�PI^fL�\SLONheIK�G�J]afPIG1N�e�L��|PIQ�KÅK}Ï�cdK�e�^_��K�\3PIG%k�K�GI[}e
^fidK�kg`�idL��OKAa_K�\]k]G%[}L�\]GI^_k]K�e�`�ihafK
GIJ]c]cdLOeIPgPEL�L�J]e)K�GEPI^_��`�PEK�G¸LONMch`�e�`O��K�PEK�e�G)LON�PIQ�KÆ\�K�� ½8WÐGIJ�eINw`O[}K}�9a_`�mOK�e¸GI[�Q]K��)KO�¼¥Ì\�K���`�PI^_�OK
ih^j`OG�LON�PIQ�K«¿��/k�K��ZcdL�^_\3P�^_G�\�L¶� a_`�eI�OK�a_m´eIK�k]Jh[}K�k¹�+YMQ�K ¸jÁO� �M^_\hk°^_G�\]L�� eIK�khJ][}K�koi�mX`�idL�J�P
Á�� �����ÒG��
	%k]J]e�^_\���PIQ�K=k]`�m+`O\]kSi�m+`�idL�J�P·Á���¸=���ÒG��
	%khJ�e�^_\���PIQ�K=\]^f��Q�P1`OG�[}L���ch`�eIK�kS�M^fPIQ+K}Ï�c ¸jÁX¿��
YAQh^_G�e�K�k]J][}PI^fL�\l�"`OG=G�J��O�OK�GEPEK�k>i�m��OK�e�^fÄh[�`�PI^_L�\o ycdK�eINyLOe��)K�kli�m¸­�a_e�^_[�Qº¡�`O�)e�`�PIQ�§�LON8eIK�GIJ]afPIG�NyeIL��
K}Ï�c ¸jÁX¿�`���`O^_\]GEP1LOihGEK�eI��`�PI^fL�\]G��1¥�G%[}L��)ch`�eIK�k+PEL�PIQ�KÅLOcdK�e�`�PI^fL�\]`Oa�½8W�¤�PIQ�K"\]K��Âc�`�e�`O�)K�PEK�e�^f±�`�PI^_L�\
GI[
Q�K��)K�m�^fK�ajk]G�`�\�J]�VidK�e�LON¹^_�)cheIL��OK��)K�\�PIG���¥��)L�\���PIQ�K�� `�eIKM`��)LOe�KAeIK�`Oa_^_GIPI^_[=k]^_J�e
\]`Oa�[}L�J]e�GEKALON
PIQ�K
¿��Ìk]K�� cdL�^_\�PM`OG�[}L��)ch`�eIK�k´PELlPIQ�KgLOcdK�e�`�PI^fL�\]`Oa8½8W�¤�`O\]k°Q]^f��Q�K�e®¿��-PEK��)cdK�e�`�PIJ]eIK�GMk]J]e�^_\��
PIQ�KVK��OK�\]^_\���`O\]k�PIQ�KV\]^f��Q�P=Q�L�J�e�GA�MQ]^_[
QÆ`�eIK�¾�\�L��M\>PELlidK�Jh\]k�K�eIc]e�K�k]^_[}PEK�kºi�mºPIQ�KV½1W·�
¥�G�`>�"LOe�koLON"[�`OJ]PI^fL�\o��K�\]LOPEK�PIQ]`�P�^_\XPIQ�K)K}Ï�cdK�e�^_�)K�\�PIG�k�K�GI[}e�^fidK�ko`�idL��OK¸��LOeIKSK��)chQ]`OGI^jG�Qh`OG
idK�K�\£cha_`O[}K�k¦L�\£PIQ�K°cdK�eINyLOe���`O\h[}K´LON�PIQ�KoGIJ�e�Ny`O[}K}�9a_`�mOK�e�GI[�Q]K��)KoL��OK�eÆPIQ�Koa_`O\]k¦GIJ�eINw`O[}KO�ZYAQ�K
GI^_PIJ]`�PI^fL�\¼L¶�OK�eºPIQ]K��"`�PEK�e>GIJ�e�Ny`O[}K��)LOPI^_��`�PEK�GlNyJ]eIPIQ�K�e¸^_\��OK�GEPI^f��`�PI^_L�\��MQ]^j[�Q¼��`�m¼K�\3PI`O^_aANyJ�e�PIQ�K�e
�)L�k]^fÄ�[�`�PI^fL�\>LON%PIQ�K�GIJ�eINw`O[}K}�9a_`�mOK�e�GI[
Q�K��)KO�
Ö%^_\]`OajafmO¤dPIQ�KSch`�PEPEK�e�\�afK�\��OPIQXPIQ]`�P�^jG�\]L��|¾OK�c]P�[}L�\]GEPI`O\�P�^_\]k]K�c�K�\hk�K�\3P�LON�afL�[�`�PI^fL�\oGIQ�L�Jha_k´K��OK�\��
PIJ]`Oajafm>i�KVPIJ�e�\�K�k�^j\3PELº`¸afL�[�`�PI^fL�\��9k�K�cdK�\]k]K�\3PAP«��L��9kh^_�)K�\]GI^_L�\]`Oa¹Ä]K�a_k°GEL��)K��MQh`�P�GI^_�¸^_a_`�e=PEL¸��Q]`�P
^_GM\�L��²PIQ]KV`�K�eIL�k�m�\h`O��^_[�eIL�J���Q]\]K�GIGAafK�\��OPIQ�LON8PIQ�Kga_`O\]kÆGIJ�e�Ny`O[}KO�



���������	��

������� ��������
������ �"!���#%$ &h&

Ö%^f��J]eIK ��Ü ��r�vyq ��v¿��x�sI� �)� ��x�t�{�p�sg���y�¹rut���twvwp�q]rVv�q�tyÛ��gvyqht9�9�OsE�OtwvwpOq���p�z���vyq�×

kAU � _>N�� EV@¨cFdÂ@¨O9@¨_;GDB

¢�K)PIQ]`O\]¾��Õe�k]�¸`O\]\°©�K�^_GEKO¤¹bMK�^_\]Q�L�a_k´©MK�GIG�¤µ�ºÝJ]\3PIQ]K�e�¡�L���G�¤µ­�afe
^_[�Q°¡�`O��e�`�PIQ¹¤6W°^_[�Q]`�K�a$»ÅJ][
Q��
Q�L�ajk�`O\]k�LOPIQ]K�e�[}L�a_a_K�`���J�K�GM`�P�¡=¢£¡ N�LOe�k]^_GI[�JhGIGI^fL�\]G=`O\hk´Q�K�afchNyJ]adGIJ]�O�OK�GEPI^fL�\]G��Å¢�K+`�eIKVch`�e�PI^_[�J��
a_`�e
afm��Oe�`�PEK�NyJha3PEL�YAQ�L��¸`OG8©�`O\]^_GI[
Q�NyLOe�^_\]\�J]�)K�e�`�iha_KÕGIJ��O�OK�GEPI^fL�\hG8[}L�\][}K�e
\]^_\���PIQ�K�J]GIK�LON]PIQ�K"¡=¢À¡
�ÕÏ�cdK�e�^_��K�\3PI`Oa¹W´L�k�K�aja_^_\���U�m�GEPEK��Æ��¢À^fPIQ�L�J�P=Q]^_GÅGIJ]�O�OK�GEPI^fL�\]G=PIQh^_G"��LOeI¾º�"L�J]a_k>Q]`��OKgQ]`�e�k]afm)K��OK�e
idK�K�\�[}L��)c�afK�PEK�k¹�

� "%�I"%�!"7�
��"%&

»"K�m�e�^_[�Qµ¤6Ö"�f¤Å w��k¹��§
¤·¿TÁxÁxÁ�Ü&��� � � ��~]~]�������%Ê�É]�}suv�z¸�}q�t�×�
 ��× �"�	�
��� � � �O× !O×��	�	���3×��%Ê É��}suvyz���qht �A�}�
É�p�s}t�×3¥�eIidK�^fPIGEK�eI�OK�i�\]^_GIGEKÕª�e����x¿�¤�¡�K�J�PIGI[�Q]K�e�¢�K�PEPEK�e�k]^fK�\]GIP�¤���K�GI[�Q8Ý`�N�PIGEidK�eIK�^j[�QSÖ�LOe�GI[
Q�Jh\���J]\]k
��\�P9�M^_[�¾�ajJ]\���¤�T $dK�\3i�`O[�Q´`O�ÌW´`O^_\µ¤���K�e���`O\�mO¤�Ä)�Schcµ�

»"K�m�e�^_[�Qµ¤�Ö"�f¤A©V�"k�KÀ»"e�J]^j\¹¤�`O\]k¦©V�=U�[�Qh^fc]cdK�e�¤�¿TÁxÁxÁO`�Ü·�ÕÏ�cdK�e�^_K�\][}KÆN�e�L��»L�\�K}��mOK�`�e>[}L�\3PI^j\�J�L�JhG
LOc�K�e
`�PI^fL�\�LON�`·a_`�e��OK´`�cdK�eIPIJ�eIK�GI[�^j\3PI^_ajafL��)K�PEK�e)L��OK�e>`�Q]K�PEK�eILO�OK�\�K�L�J]Gºa_`O\]k¼GIJ]eINy`O[}KO��®ÕeIL�[��
¸%�OPIQºU�m��)cµ��L�\ ��p�x�q�����s
���µ� �3�}s
r���q����]x�s ��x��f��q��
��¤¨Ä � ¸x¸A¥�J���J]GEP%¿TÁxÁxÁ�¤�¥�GEcdK�\��¯U�\�L��M�¸`OGIG�¤
­�U�¥g¤h®i¸���¸2¿��

»"K�m�e�^_[�Qµ¤6Ö"�f¤�U��µ©g�8b�^_[�Q�PEK�e�¤1­V�µ¢�K�^jGEK�\]GEK�KO¤1¢ �·Ë�L�Q]GI^_K�¾�¤6Ö"�>»"L�GE�OK�ajk¹¤1©g�6½6L�Q]GEKO¤8©g�6k�K »�e
J]^_\¹¤
T+��©�`�eIPELO�OK�\]GI^_G�¤ �]�I»Å`O\��OKO¤�`O\]kgb�� ��LO�OP�¤b¿TÁxÁxÁ�iµÜ%YAQ�KÕ½6F¯YMÖ�¥�U]U��M¹��M��Ï�cdK�e�^_�)K�\�P�Ü *hJ�Ï�K�GµL��OK�e



���������	��

������� ��������
������ �"!���#%$ & �

`)Q�K�PEK�eILO�OK�\�K�L�J]GMa_`O\]k>GIJ�eINw`O[}KO��®ÕeIL�[��!¸%�OPIQ°U�m��)cµ��L�\ ��p�x�q�����s
� �6� �3�}s
rg��q�� ��x�s �}x��f��q��
��¤ÂÄ
�R¸x¸�¥�J���J]GEP�¿TÁxÁxÁ�¤d¥�GIc�K�\��¯U�\�L�����`OGIG�¤�­�U�¥V¤�®ª¸�� º��

©�`O\]^_GI[
Q¹¤µY��f¤%¸2¹x¹���Ü �7Ê�É���s
vyz¸�}qhtwv��}s
r���r}t9�}z ���ur��S�}x�tyr}��Û��}q��°��t³t9��sH��v��}q]rut9�uru�6¡=¢À¡ F¯\�PEK�e�\]`Oa�bMK}�
c�LOe�P�¤]¡�K�J]PIGI[�Q�K�e�¢�K�PEPEK�e�k]^fK�\hGEP�¤dT $dK�\�ih`O[�Q°`O�-W´`O^j\¹¤���K�e���`O\�mO�

©�K�GIG�¤"b��f¤�¿TÁxÁ²¸�Ü �Õ`�e�^_`�PI^fL�\h`OaMGEL�^_aM�)L�^_GEPIJ�e�K´`O\]`Oafm�GI^_G)��^fPIQ¼Ä]e�GIP)LOc�K�e
`�PI^fL�\]`OaAe�K�GIJ]afPIG��Vn �Å~�� �
�g��Ú%r
�_��t³t9�}su¤hª�L��F¸�¤h¡�K�J�PIG�[�Q�K�e�¢�K�PEPEK�e�k]^fK�\]GIP�¤�T $dK�\3ih`O[
Q´`O� W´`O^_\µ¤���K�e���`O\�mO¤;ÄT¹ � �����

W´K�a_afLOe�¤]�+��½Õ�f¤�`O\]kºY�����`O�¸`Ok]`�¤!¸2¹XÄ���Ü�¥²Q]^fK�e
`�e�[�Q�m)LONµPIJ�eIi�J]afK�\][}KM[�a_L�GIJ�eIK��)L�k]K�a_GÕNyLOeÅcha_`O\�K�PI`�eIm
i�L�Jh\]k]`�eImºa_`�mOK�e�G�� 	�× ��twz)p�r}×%~���vw×j¤ & � ¤>¸IÄT¹`¸u�=¸+�TÁ����

W´K�a_afLOe�¤%�+�6½Õ�f¤%`O\]k	Y�� ��`O��`Ok]`�¤�¸2¹��x¿�Ü)¡�K��OK�afLOch�)K�\�PVLONA`ÆPIJ]eIihJ]afK�\h[}KS[�a_L�GIJ�eIK¸��L�k�K�aÕN�LOeg�OK�L��
chQ3m�GI^_[�`Oa *�J]^_kºc]eILOiha_K���G�� �A�}Ø�×��A�Ip�ÉhÛ���r}×�~TÉ����u���"Û���r�×_¤ � � ¤"���`¸u� �XÄ)���

W°^feIL�\�L¶��¤�¡+�f¤�Ö��x»"K�m�e�^_[�Qµ¤3�A��©�K�^_GEKO¤3`O\hkSW���bM`OG�[�Q�K�\]k]LOeIN�K�e�¤4¿TÁxÁ²¸�ÜÕYAQ�K"�"`�PEK�e"GIJ�eINw`O[}KÅeIL�J���Q]\]K�GIG
afK�\��OPIQ]G>NyLOeÆGI[�`Oa_`�e�G�Ü¨`O\ÀLOihGEK�e���`�PI^fL�\h`Oa�GEPIJ]k�mO�ÅFH\¦cheIK�ch`�e�`�PI^fL�\µ�� w®�eIK�a_^_�¸^_\]`�eIm¨eIK�GIJhafPIG>`�eIK
eIK�cdLOeIPEK�kS`�P8PIQ�K=�Å��U�	
	���F���K�\�K�e�`Oa�¥�GIGEK��gihafmO¤Oª�^j[}KO¤�Ö�e�`O\][}KO¤4¿�� � ºTÁ�W´`�e�[
QK¿TÁxÁ²¸�¤�U�K�GIG�^fL�\
TA¥ ¸%��� ÁXº��ÅU�J]eINy`O[}K *hJ�Ï�K�G+L��OK�ela_`O\]k¨`O\]k¨L�[}K�`O\¹Üº®�Q3m�GI^_[�GSLON�GEK�`��9`O^fe�¤"a_`O\]k��9`O^_e+`O\]k¼^j[}K}�9`O^fe
*hJ�Ï�K�G���§

ª�J�e�GEK�e�¤�¥g� �]�d�+�f¤�¸2¹x¹���Ü � �A�}Ø¶v³��ÚÈpH{���p��3��� r)��q�� �(�}r���s
Ø��OtwvwpOq�rSpH{StyÛ����A�
�I�Oq]vw�+�ov Ê����&�µ� �3�}s�×
U�L�J�PIQ]`O�)chPEL�\ÂT�[}K�`O\�LO�Oe
`�chQ]^_[>R"K�\3PEe�KO¤�F¯\�PEK�e�\]`Oa�k�L�[�Jh�)K�\3P+ªML���¸%��¤�U�L�J�PIQ]`O��c]PEL�\¹¤%­V�·Ë)�
¿��4ÄSc]cµ�

b�`O\]k]`Oa_a³¤%¡+��¥V�f¤"`O\]k »��%¥g�%¢£^_K�a_^_[I¾�^³¤�¸2¹x¹XÄ�Ü´W´K�`OGIJ�eIK���K�\3PIG�¤"�)L�k�K�a_G�¤Õ`O\]k¼Q�m�c�LOPIQ]K�GEK�GS^_\ÂPIQ�K
`�PI�)L�GEchQ�K�e
^_[�GI[�^fK�\][}K�G�� �Mx��y�f× ��z¸�}s�×µ����t�×1~�p���×j¤ � � ¤Âºx¹x¹¶� �XÁ����

b�`OGI[�Q�K�\hk�LOeINyK�e�¤�W��f¤!¸2¹x¹x¹�Ü"U�cdK�[�^_`OahPELOch^_[�Ü�YAQ�K�\�K��£PIJ�eIihJ]a_K�\][}KAch`�e�`O��K�PEK�e�^f±�`�PI^fL�\ºLONµ½8W����Åx��Os
�
t9�}su��� �A�MÉ�p�sut�pE{´tyÛ�� �FÉ���sH�Otwv³p�q��O���
���=�³��p��3�}��r´pH{´tyÛ����S��x�tyr��}Û���s��°��t³t9�}sE��v³��q�rutw¤�ªML���¸2¹�¤
¡�K�J]PIGI[�Q�K�e�¢�K�PEPEK�e�k]^fK�\hGEP�¤dT $dK�\�ih`O[�Q°`O�-W´`O^j\¹¤���K�e���`O\�mO¤;º �Â¸2¿��

¢£m�\]��`O`�e�k¹¤ �]��R��f¤h`O\]kXR�� �9©V�dW�L�K�\���¤·¸2¹x¹xº�Ü"½8`�eI�OK}��K�k]k�mÆGI^_�+J]a_`�PI^_L�\Æ^_\>�OK�LOchQ�m�GI^j[�`OaµPIJ�eIi�J]afK�\][}K
ch`�e�`O�)K�PEK�e�^_±�`�PI^fL�\¹Ü	`O\ÀL¶�OK�eI��^fK����(�µ��s³��� �A�3� �¼~]vyz+x��f�Otwv³p�q pH{¼n�p�z6É��_��Ê �Åq���v�qd���}suvyq�����q��
�A�Ip	ÉhÛ �¶ruvw�
��� �Õ�fp�Ú%ru¤·»��8��`OafcdK�e�^j\X`O\hk	U��¹¥V�%T�e�GE±�`���¤1��k]G��f¤8R=`O�Vi]e
^_k��OK)­�\h^f���¹®�eIK�GIG�¤Fº��b¹ �
º������


