
���������	��
��
����
���
�������
����������	������� ���"!#��
�$%�"!&�������'�(�)�+*,�-��$
*/.0����1#
2�'�������3���4�5�6���(
�$
�5�879���
: �4���(� : �
�;
2�6�
�+� : ���&�(���;�����

<'=?>A@�>CBD>FEHGHIKJML�N)OQPSRUTWV�EDP?G�B/>XL�G/>FL4Y
Z#[]\_^/`0aHbcb�d�\fe5g0hi\_bcgXh/jlk#m/n#o-aDh/p?\_[�q�g_[?[ratsfa'd�g0u�v_g0uMk�w�h�p?u;^�a%q�g0u�x�g0h/b2y+gl\_vCk#d�g0u;v_gXu{z2|~}��FZ�|�k���u�pcbta5v���pSufs_v_g0n

�X���D�%�����Q���~�����l���
�;=?�f�&=S�AN�E/P?�M>XL�N�P?GDG/PS�4JfB/P?�->�G/�;G�B/>XR�G�N6PcG/��=cJ_��P?L���G/�XJ8=?>C���tE/>X>{>FL�>XE/�-�AE/>X=?>XJMG/>XG%�f�->FE~�&PcN6>{EHJ8L��->XG~V�J_�->{ 4>X>FL¡BD>FEDR~>XN�G�>X=¢�c�

�MED�-JML�PcG�>0N%�CEDP¢BDPc�FJ8=�£¤��<�T¦¥l§6¨��ME¦J8L�P?L�B/ED�6N6©��CB/P?�ML~G/>F>8ª#«M>FL�G/>FL�¬(­0®M®-¯6§��6PSR~��=S>��F>F=?=?©�=cJ8E+JM©6B/�-R�JfB/�-L~R~�6N6>F=cG+JME/>��t�M©�L�N�B/�°�M �>F�
B/V�>�G�P?R~��=?>°GD�FJM=?PSL���J8L4G/J8B/±~²~£¤³M´Dµ�¥�¶·³8¸(¹8º~£¤³f»M³F¼_¥H¬2�&V�>FED>~²~£¤³M´Dµ�¥QN6>FL��MB/>0G�B/V�>~��ED�M 4J8 �P?=?PSB
���M�¦JML�>XL�>FED�M�½ED>F=?>0JMG/>��8�&G/PS±X>
³M¬�º¾PcG'J�G/�XJ8=?P?L��%�t©�L��CB/P?�ML�¬(�&V��-G/>�JME/�-©�R~>FL�B�N6>X�4>XL�N�GQ©����ML¿B/V�>%G��6G�B/>XRÀG�P?±F>°µ�BDV�E/�-©��MV½B/V�>%�C©6B/���MÁAG�P?±F>%³X¼�¶	µ�Â�§�º·P?G
�C�-L�G�BDJ8L�B��t�-E°G/R�J8=?=+J8ED�M©�R~>FL�BDG~£�³_»M³XÃ½ÄÅ­0¥l¬�JML�NÆBDV�>FLAN6>0�FJ_�6G�EHJ8��P?N�=S�M§,Ç¦V�>�R~�-G�B�G
BD©�N6P?>XNÆR~�6N6>X=cGQ�8�¦B/V�PcG�B
����>�JME/>�G/�8�
�FJM=?=S>0NKÈCG/JML�N6��P?=?>XGDÉQ�t�ME��&V�Pc�HVÊBDV�>��CEDPSB/Pc�FJM=�>FË6�4�-L�>FL�BDG&JME/>QÌ;L��f�&L{L;©�R~>FEDPc�FJM=S=?�M¬-J8L�N{JML�J8=?��B/Pc�FJM=?=S���t�ME¦BDV�>�G/PSR~��=S>0G
B��M>XEDG/P?�ML�GF§
Ç¦V�>�R~�6N6>F=cG�JME/>�N�>CÍ�L�>0N½�-L¿N6PcG/�FE/>FB/>�=cJ8B�B/Pc�F>XG&BD�Ê�&V�Pc�HVÎ>XL�>FED�M�{©�L�PSBHG'JME/>�J-N�N6>0N½JfBQEDJML�N6�-RÏ���-G/PSB/P?�ML�GF§'Ð��;�XJ8=2P?L-BD>FEHJM�CB/P?�ML
ED©�=?>XGQP?R~��=?>FR~>XL-B�J,B/V�E/>0G�V��-=cN��M�&>FL�>XE/�-�¿N6>FL4G�PSB
�8§,Ñ�V�>XLÒB/V�>�B/V�ED>XG/V��M=cN�PcG�G�©�E/��J-G/G/>XNÆG/�MR~>X�&V�>FED>%PSLKBDV�>ÊG/�;G�B/>XR{¬�>XL�>FED�M�
PcGQE/>0N6PcG
BDE/P? �©�B/>XNKJ_�¦J_�{�tE/�-RÀB/V�>��f�M>XE/=?�-J-N6>XN¿G�PSB/>M§�Ç¦V�PcGQED>XN6PcG�B/EDPS �©6B/P?�ML��FJ8LÒ�XJ8©�G/>�J_�fJ8=cJ8L��HV�>XG�B/�½��ED�M�4J8�-J8B/>°B/V�ED�M©��MVKB/V�>
G/�;G�B/>XR{§�Ói��N6PcGDG�P?��J8B/P?�ML��M��>XL�>FED�M��BDJMÌM>XG���=?J-�C>¦�ML�=S�°JfB�B/V�>�G��6G�B/>XRÔ ��M©�L�N�J8EDPS>0GC¬MB/V�>XL�J_�_JM=cJ8L��HV�>0G��M��J8=?=�G�P?±X>XG�J8ED>¦�M �G/>FED�M>0N�©��
B/�%J��C©6B/���MÁ¿G�>FB� ;�~BDV�>�G/�6G
BD>FR9G/P?±F>�µABDV�E/�-©��MVÊB/V�>QJ8ED�M©�R~>FL�BW�M��B/V�>�GD�FJM=SP?L����t©�L��lBDP?�ML"§+Ç¦V�>QJ8 ��f�M>�G/�XJ8=?P?L���J8L4G/J8B/±�>XR~>FED�M>0G
P?L{B/V�>��C�-L-BD>CË;B��M���F=?�-G/>XN{G��6G�B/>XR�G¦B/©�L�>XN{BD��B/V�>°�CEDPSB/Pc�FJM="�4�-P?L-B��M�#J~��V�J-G�>�B/EHJ8L�G/PSB/P?�ML"§&Ç¦V�>��ÕJM�lB�B/V�J8BQ��<�TÖR~�6N6>F=cG�N���L��8B
�C�-L�BDJ8P?L�JML���BD©�L�J8 �=S>���JMEDJMR~>CB/>XEDG#J8L�NÊ�M>CB��M �>F�%BDV�>��FE/PSBDP?�XJ8=�G/�XJ8=?P?L���J8L�GDJfBD±'>FË;��=?JMP?L�G�B/V�>�BD>FEDR×ÈlG/>F=S�c���-E/��J8L�PcG/>XN°�CEDP¢BDPc�FJ8=?PSB
�6É6§
Ç���JMGD�C>XE�BHJ8P?LA�CEDPSB/Pc�FJM=?P¢B
�M¬�B/V�>,�F©6B��i�8Á�G/PS±X>�³X¼K£¤J8��JME�B°�tE/�-RØB/V�>{G�P?±X>Ê�8�'PSL4N6P?��PcN6©4J8=�=cJfB/B/Pc�C>ÊG/PSB/>0GD¥�R°©�G�B° �>{G�V��f�&LAB/�ÆG/�XJ8=?>
�&PSB/V¿B/V�>~G/�;G�B/>XRÀG�P?±X>�µ�§�Ñ�V�P?=?>�B/V�P?GQ�XJ8L¿ �>~N6�ML�>°P?L��F>F=?=?©�=cJ8E�JM©6B/�-R�JfBD�ML½R~�6N6>X=?GF¬(PSL�E/>0J8=S�i�W�-E/=cN,G��6G�B/>FR�G'��>��M�cB/>XL¿V�J_�->
L��½�F�ML�B/ED�M=+�f�->FEQBDV�>ÊG/�;G�B/>XRØG/P?±F>M§,Ù�©6B��&V�>XLÆB/V�>Ê=SP?Ì->F=?P?V��;�;N{�M�&>CË;B/ED>FR~>%>F�->FL�BDG�N6>CÍ�>0G�P?L�B/©�PSBDPS�-L"¬��&V�>XLAG��4JfB/P?�M�¤BD>FR~���MEHJ8=
�C�-E/ED>F=cJ8B/P?�ML�>FË;PcG�BDG2�ML~G/©�ED��E/PcG/P?L��M=?��=cJME/�->WGD�FJ8=?>0GC¬8�&V�>XL~G/�XJ8=?>C���tE/>X>XN6�-R)P?G��- �G/>FED�M>XN��f�M>XE2�&PcN6>¦EHJ8L��->XGF¬8=?>XGDG��-L�G2R�J_�� 4>&=?>XJME/L�>XN
�tED�MR¾BDV�>�Ì;L��f�&=?>XN6�->'��>QV�J_�M>��8�2B/V�>�N�>X�C>X�6B/P?�->F=?�~G�P?R~��=?>%ÈCG/JML�N6��P?=?>XGDÉ6§

�l�X�Ú��Û%ÜÖÝ&�'Þ���ß4à&Û�Ü���ÜáÝ�ß�ÝÏß4Ý��%��à¦�Dâ2Ü
Ç¦V�>��t�M=?=?�f�&P?L����t>0JfB/©�E/>0G�J8ED>��C�-R~R~�ML�BD��J8=?=���<�T�R~�6N6>F=cGFª#Ç¦V�>F�,J8ED>��M��>FLÎG/�;G�B/>XR�GC¬�G�=?�f�&=?�~N6E/P?�->FL, ��{J8L{>XL�>FED�M��P?L���©6BFã

>FL�>FED�M�Î�FJML½ 4>%G�B/�MED>XN½PSL�BD>FEDR~>XN6PcJfBD>F=?�8¬�=?�6�FJM=�>XL�>FED�M�ÎN6>XL�G�PSB
��B/V�ED>XG/V��-=?N�G�>CË6PcG�BF¬�J8L�N¿N6PcG/G/P?��JfBDPS�-LÊ�tED�MRäV�PS�-V6�i>FL�>XE/�-�ÊED>F�MP?�-L�G
PcGQ�ÕJMG�BF§ÎÇ¦V�>ÊJ8B/R~��G���V�>FED>��XJ8LÒ �>~B/V��-©��MV�B��M�&J-G�G/©��HVÒJ½G��6G�B/>XRå£Õ@�>FB/>XEDGF¬�<�§&æFçQèféëê�ì8íMí�ìM¥l§�ÓiB�PcG�G/=?�f�&=S�ÎN6EDP?�M>XL� ;�ÆG��-=?JME
EHJMN6PcJfBDP?�ML"¬6�&V�Pc�HV{��©�R~��G���J8B/>FE��_JM�4�-©�E�P?L�B/��B/V�>°G/�;G�B/>XR{¬�E/>X��ED>XG/>FL�B/P?L���B/V�>�>F�fJ8���MEHJfBDP?�MLÊ>XL�>FED�M�M§¦Ç¦V�P?G�>FL�>XE/�-��PcG�G
BD�MED>XN,P?L
B/V�>%J8B/R~��G���V�>FED>�©�L�B/P?=�=?�6�FJM=�>XL�>FED�M�½N6>XL�G/P¢B
�{BDV�ED>XG/V��M=cN�GF¬(B/V�>~=?�6�FJM=2GDJfBD©�EDJ8B/P?�ML¿=S>X�M>X=?GF¬"J8ED>�G/©�ED��JMGDG�>0N(§�î'PcG/G/P?��JfBDP?�MLÎPcG'B/V�>XL
�ÕJMG�BFª+ï#L�>FED�M��=?>XJ_�M>0G�B/V�>�G/�6G
BD>FRðP?L~B/V�>'�t�MEDRð�8��EHJ8P?L�G/V��f�W>XEDGF§�Ó5L,ñ�R~�-L-BDV�G+�M��N�J8BDJ���>��t�-©�L�N�B/V�>�=?�ML��->XG�B#EDJMP?L�>X�M>XL-BWB/�� 4>
�8�2B/V�>��MEHN6>FE¦�8�2�ML�>QBDV��M©4G/JML�NÊR~P?L;©6BD>XGF¬;�&V�PS=?>�B/V�>�=?�ML��M>XG�B&N6E/�Ê�4>XE/P?�6NÊ�¦JMG�R~�-E/>'B/V�JML{�ML�>Q�MEHN6>XE��M�2R�JM�ML�PSBD©�N6>�=?�-L��M>XEF§

�l�l�X�ò��Ý��D��ÜWó°Ü�����ß��Cô�Ü¦ß
Ç���Í�L�N,�-©6B��&V�>CBDV�>FE¦BDV�>�JfBDR~�-G/��V�>XE/>'R~PS�-V�B� �>�J8L,>CË�J8R~��=S>'�8��J%G�>X=¢�c�i�MED�-JML�PcG�>0N%�CEDP¢BDPc�FJ8=(G/�;G�B/>XR{¬6�W>QP?L;�M>XG�B/P?��JfB/>�J°B/P?R~>

G/>FEDPS>0G��M��EHJ8P?L6�ÕJM=?=��tED�MRäBDV�>�Ù¦J8=SB/Pc�°�6>XJ{�C��JMG�BQ�&PSBDV��-L�>%R~PSL;©6BD>�BD>FR~���MEHJ8=�E/>0G��-=?©6B/P?�ML�§°î'J8BDJ{��>FED>��F�M=?=?>X�CB/>XN½�&P¢BDVKJ,R~Pc�CED�
EHJ8P?L~EDJ-N�J8E'£Õõ½ö�ö'ìM¥'£Õ@�>CBD>FEHGC¬�÷°§�æFç+è8éëêWìMíMí�ìM¥H¬;N6>F�->F=?�M��>XN% ;�~õ½ïWÇ&ï#Oø÷�R° 4ùÖJ8L4N��M��>FEHJfBD>XN% ;��B/V�>Qõ½J8Ë��5@+=cJML��HÌ���Ó5L�G�B/PSBD©6B/>
�t�ME&R~>FB/>X�MED�M=?�M�-��P?L,ù'J8R� �©�ED��§
Ç¦V�>WR~��G
B�G
BDE/P?Ì;P?L��&�t>0JfB/©�E/>��8�4JML���<�TÒG��6G�B/>FRøPcG�B/V�>&GD�FJM=S>F�¤�tED>F>M¬0P�§ >8§2�4�f��>FE/��=cJ_�Q¬_N6PcG
BDE/P? �©6BDP?�MLQ�8�4J_�fJM=?JML��HV�>#G/P?±F>0G�N6PcGD�C©�GDG/>XN

P?L��;>X�8§�ÓH§+Ç���>FR~��=S�f�QBDV�>��4<�TA��>FEHG/�4>0�lB/P?�->&�W>¦BDV�>FED>C�t�-E/>�L�>F>XN~J�N6>CÍ�L�P¢BDP?�ML��8��J8L�ÈCJ_�_JM=cJ8L��HV�>0É6¬8P�§ >8§2J�EDJMPSL%>X�M>FL�BX§�@#E/>X��P?�-©�G
���MEDÌ'�t�6�F©�G�>0N��-L°EHJ8P?L6�ÕJM=?=-N6©�EDP?L���Í�Ë;>0N�BDP?R~>WP?L�B/>XE/�fJ8=cG�J8L�N��ML°B/V�>&G�BDJfBDPcG
BDP?�XJ8=���ED�M��>FE/B/P?>XG��8�4G/©��HV°ú�©��CB/©�J8B/P?L���EDJMPSL�PSL�BD>FL�G/PSB/P?>XGF§
Ó5L��F�ML�B/EHJMG�BF¬;��>����M©�=cN~=?P?ÌM>¦BD�°=?>CBWB/V�>�G/�6G
BD>FR¾�HV��;�-G/>�BDV�>'�- �G/>FED�_J8B/P?�ML4J8=6BDPSR~>�G/�XJ8=?>�JML�N~©�G/>�BDV�>�>F�M>XL�B¦J-G+BDV�>��t©�L�N�J8R~>XL�BDJ8=
 �©�P?=cN6P?L��{ �=?�6�HÌ¿�M��BDV�>Ê��E/�6�C>0G/GF§¿¨�©�L�N�J8R~>XL�BDJ8=?=?�8¬�EDJMPSLÒ�F�ML�G/PcG
BHG��8���->FED��G/V��ME/B�>F�->FL�BDGF¬2B/V�>�PSR~�4JM�lB��M��EDJMP?LÆN�E/�-��GC§½Ç¦V�>0G�>
>F�->FL�BDG�=?J-G
B�JM 4�-©6B°JÎR~P?=?=?PcG�>0�C�ML4N,JML�NKB/V�>ÊEHJ8P?L�EHJfBD>XG�JME/>~�M�¦B/V�>��-EDN�>FE��M�Q­0íMû~R~R�üfV�£tB/V�>��ÕJ8=?=+�M>X=?�;�FPSB
�½�8��J{EHJ8P?LKN�E/�-�4¥H§
ý B�BDV�>,�8B/V�>FE�>XL�NA�M�&B/V�>,G���>X�CB/ED©�R�JMG°�W>,�C��J8EHG�>F���-EDJMPSL¿�M©�E��M �G/>FED�fJfBDPS�-L�G�G/��JfBDP?JM=?=S�Î��>ÊED>XJ-�HVÒ�M=?�M 4J8=#GD�FJM=S>0G�JfB��&V�Pc�HVÒPSB
EHJ8P?L�G��F�ML�G�BDJML�B/=?�8¬(�&PSB/V�JÊEDJ8B/>°L�>XJME/P?L��~BDV�JfB��M�#�M=?�M 4J8=�>X�_JM�4�-EDJ8B/P?�ML�§ ý ��J8E/B'�tED�MRäG/��JfBDPcJ8=�J8L�N½B/>FR~���MEHJ8=�E/>0G��-=?©6B/P?�ML{�M�#�M©�E
�M 4G�>XE/�fJfBDP?�ML�GF¬���>QJ8=cG��°L�>F>0N�B/��BDJMÌM>�PSL�BD��J-�F�C�-©�L�B¦JML��8BDV�>FE�ÈC�C�-JMEDG/>FL�>XGDG/É�ª�B/V�>�EHJ8P?L��-J8©��M>QG�>XL�G�PSBDPS�;PSB
�8§���B/ED©��lBD©�ED>XG¦�M 4G�>XE/�->XN
P?L½��ED>X�FPS��P¢BHJfBDPS�-LÎN�JfBHJ�BDV�©4G�N�>F��>FL�NK�CED©��CPcJM=S=?���-L½BDV�E/>X>�GD�FJM=?>XGFª&B/P?R~>8¬"G��4JM�C>M¬�J8L�N�G�>XL�G/P¢BDP?��PSB
�M§�Ç��,G�BDJME�B��M©6B���>°N6>FÍ�L�>�B/V�>
EHJ8P?L°>X�M>XL-B#J-G+J�G/>Xþ�©�>FL4�C>&�8�"L��-L6�i±F>FED�QEDJMP?L�EHJfB/>0G+ÿ6£��
¥�PSL%�-©�E�B/P?R~>&G/>FEDPS>0GC¬�J8L�N�PSBDG+G/P?±F>������	��ÿ6£
�
¥��
�D¬��&PSBDV��
���)­&R~P?L"¬-P?G
B/V�>�JM�X�C©�R�©�=cJfBD>XN��¦JfBD>FE#�F�M=?©�R~L%N6©�EDP?L���B/V�>�>X�M>XL-BX§+Ç¦V�>&P?L-BD>FED�fJ8=cG2�8�"±F>XE/��EHJ8P?L�EDJ8B/>& �>CB
��>F>FL~>X�M>XL-BHG+J8ED>��FJM=?=S>0N�N6ED����>FEDP?�6N�GC§

�����������
�����! ��#"%$!$!�
��&�&('*)�+%,.-0/1,�23,�465�718:9;/1,�468�<%+.-=<3>.-0?�@BADCFEHG*';I32%2�/KJ�L%L(M%M%MK-�>�962�IK-0/%IK-
8�>N-=<3>N-=?�@6L6O()(P%/;Q%R
S �T���������
���! ��#"%$!$!����&
&('D@T-�>(I%468%5(23,�U65�,�U1718:9;/1,�468�<%+.-�<3>N-=?�@VA.CFEHG*'6I32%2�/KJ�L%L(M%M%MK-�>�962�IK-0/%IK-
8�>N-�<3>N-0?%@6L�@W8:9



ì

10
−5

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

 Event size M [mm]

10
0

10
1

10
2

10
3

10
4

10
5

10
6

N
(M

) 
[(

ev
en

ts
/y

ea
r)

/m
m

]

10
0

10
1

10
2

10
3

10
4

Event Duration TE  [min]

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

10
4

N
(T

E
) 

[(
ev

en
ts

/y
ea

r)
/m

in
]

���������
	���
�����	�����
���������
! �"#
$��%�&'�)(+*�,.-0/213�4 653&7�8
$9:
����;%<9:
� ;%��=%<�;��
�
$9:
$�>��%�&7?�
A@B,C1ED�
$�8F$&' ;F$GH
$%!/<1
�I5J"=1
���=G7
�GH1EK:5L ;&'�;���A&HF�%�F�53GH
E�
MN9:
$�>�;%�5L ;
OF$1EGHGH
$F��;
�"P&H�P��&H�=%�13�<
!Q=D�1
��
$�>�;&75
GHG'(R&H�=F� ;
�5
%�&H�=K8S2&7"#�;�=%$�8����
O��13 ;&H?$1E�>�65
G4D�1E%�&'�;&H1E�T1
�U50"�5L�65+D�1E&H�>��F$13 � ;
$%�D�1E��"=%V�;1+�;��

KE
�1E�A
��� ;&HFW�A
$5
�T1
�U�;��
W��
�KE&H���=&7�=KX53�Y"P�;��
Z
$�Y"P1
��58�=&H�[�T����
W9:
� ��;&HF�5
G\D�1
%�&'�;&71
�]&H%^�;��
J��������
� �13��
$9E
$�>�;%^&H�_�;��53�A�=&H�]"#&79�&7"=
$"
�>(+�;��
`S2&7"#�;�81
�a�;��
V��&H�[�b�c1J�d5
F$&HGH&'�653�;
AF$1
�ADY5L ;&7%�1
�8S2&'�;�0�d�#�;�= ;
�S41
 ;e�fgS�
V ;
$%�F�5
GH
�"h�;��
���������
! <13��
$9E
$�>�;%<�;1Z5
������5
G�9
5
GH��
�%$�V����


�Q#D�
� ;&H�A
$�>�65
G�"=53�65<53 ;
�F$1
��%�&H%i�;
$�>�NS2&'�;�^5<D�1�S4
� NG75�SkjX,.@l/�mn@poYq�rhs�t�uwvx�Ey z�,C%�1
GH&{"�G7&H�=
3/[1L9:
� a53�NGH
�53%i���;�= ;
$
41
 6"=
! ;%�1
���O53KE��&'�;��"=
Ef
@ |l} @X~4�{�[s;@X~4���
�[S2&'�;�8@X~��7�Wvl�<�<�$�#o��`�A��5
��"h@X~4�$�^vl�E���A�+�����=
V53 � ;1�Sx&H�Y"#&HF�53�;
$%2�;��
b��(=D=&HF�5
G[%�
$��%�&'�;&H9�&H��(Z�;�# ;
$%���1
G7"+1
�
5�F$1
��9:
$�>�;&H1E�Y53Gg��&HKE�+D# ;
$F$&H%�&H1E�W�;&HD=D�&H��K^�=��F6e:
��� 653&H�+K:53��KE

��*<1
�21
��G'(WF$5
�ZS4
b%�
$
��;�Y5L�2�;��
� 65
"�53 2�;
$F6���=&7���=
�&H%\ ;1E�=KE��G'(8����f �
�E���;&H�A
$%
�A1
 ;
�D= ;
$F$&H%�
`���#�25
GH%�1^�;��53�<5�F$1
��%�&7"=
� 653��GH
b�� 653F��;&H1E�+13�� 65
&H�+
$9:
����;%\����%i�\��
b�A&H%�%�
�"OS2&'�;�+F$1E��9:
����;&H1
�Y5
G��A
��;�=1�"=%$�
�U&7K
�>��	����� 65
&H�O�d
$GHG�53�25`F$1
��%i�65
�>�� 65L�;
Ef��;��
<"=�# 653�;&H1E�J1
�c5
�J
$9:
$�>��S�1E�=G7"J��
<D= ;1ED�13 ��;&H1E�Y53G��;1V�;�=
<%�&H?$
E����13 ��;��
2�� ;
$���=
$��F!(O"=&H%i�� ;&H���#�;&71
�
S�
US�1
��G7"J
!Q=D�
�F��\5`D�1�S�
� \G75$S�S2&'�;�J�;�=
<%;53�A
<
!Q=D�1
��
$�>���N���=&H%\&7%4��1
�41E�=%�
� ;9:
�"g�N�)��%i�;
$5E"�f�GH1
��KE
! \ 65
&H�Z
�9:
$�>�;%�&H�J1E�# ��;&H�A
<%�
� ;&H
$%�S�
� ;

�A1
 ;
�&7�>�;
$�=%�
E�

¨�P?�-©�E/>°­�G�V��f��GWBDV�>�L;©�R° �>FE¦N6>XL�G�PSB
�~�M��EHJ8P?LÊ>X�M>FL�BHGW��>FE&�->XJME��°£Õõ¿¥¦�->FEHG�©4G#>X�M>FL�B�G/PS±X>�õ×�ML{J�N6�M©� �=S>�=?�M��J8EDP¢BDV�R~Pc����=?�8BF§
Ó5L~J�G/�XJ8=?P?L���ED>F�-P?R~> �n�����8� ��� �n���L�Q>CË;BD>FL�N6P?L��Q�f�->FE�JfB+=?>XJ-G
B�BDV�E/>X>&�MEHN6>FEHG2�8�(R�J8�-L�PSB/©�N6>M¬fB/V�>'N6PcG
BDE/P? �©6BDP?�ML��t�-=S=?�f��G�B/V�>
G/PSR~��=S>����f�W>XE+=cJ_�l�A£
� ¥+¶	��¸(¹ r ´��E��� ­�� ��´ ����  �¡�����(´��n���L�:¢�§�Ç¦V�P?G�PcG�BDV�>&B
�;��Pc�FJM=2Èl�FE/PSBDP?�XJ8=cÉ�N6�;L�JMR~Pc�FJ8=; �>FV�J_�;P?�M©�E
�t�M©�L�N,PSLÎ��<�TÖG��6G�B/>XR�GC§+¨��-E�>F�->FL�BDG&G/R�J8=?=?>FE#B/V�JML �n���{�0�¤£`¥'­Xí6¸�¦�R~R·B/V�>��4�f��>FE&=cJ_�� �ED>XJMÌ6G&N6�f�&L"§#Ç¦V�PcG¦PcG¦P?L�N6Pc�FJ8B/P?�M>
�8�+J~N6PSÁ(>FED>FL�B���V;�6G�Pc�XJ8=(��ED�;�F>XGDG& �>FP?L��~ED>XG/�4�-L�G�P? �=?>��t�ME�>X�M>FL�BHG&P?L�BDV�PcG&ED>XJ8=?R{§W÷�P?�M>XL,B/V�J8B�B/V�PcG&P?L�B/>XE/��E/>FBDJfBDP?�ML��M��PcG��F�MEDE/>0�lBX¬
J8L4N�>X�M>XE/�½EHJ8P?LK>F�->FL�B��&PSB/V � §¨£^¥�­Xí�¸c¦%R~R×P?G�J-�lBD©�J8=+EHJ8P?L"¬�R~>XJMG/©�ED>FR~>XL-BHG��&PSBDV�BD�6N�J_�c© G�G�BDJML�N�J8EHNK��ED>X�CPcG/P?�ML¿G/P?R~��=?�
N6�-L�© B�G/>F>°B/V�>%G�R�JM=?=�EHJ8P?LÎ>F�->FL�BDGF¬"�&V�Pc�HV¿J8ED>� ;�{�ÕJ8E'B/V�>°R~��G
B'�tE/>0þ-©�>FL�BF§�Ó5L��M©�EQ�FJ-G�>M¬�BDV�>%>F�->FL�BDG'�&PSB/V � ����� � �ª�)í��?­
R~R¾�C�-L�G
BDPSB/©6BD>�ñ-¯�«Ô�8��BDV�>�>F�M>XL�BDGW�&P¢BDV�P?L~B/V�>�GD�FJM=SP?L���ED>F�-P?�ML"§�Ñ�V�P?=S>�B/V�>0G�>QG/R�J8=?=?>XG�B�ñ-¯�«	�M��J8=?=4��E/�-�4>XEWEHJ8P?L~>F�->FL�BDG¦N6�°L��8B
JM�X�C�-©�L�B#�t�ME&J�=?JME/�->�J8R~�-©�L�B#�8����J8B/>FEX¬;B/V�>X��J8ED>�P?L;�fJ8=?©�J8 �=S>¦P?L�J-N�N6ED>XGDG�P?L���þ�©�>0G
BDP?�ML�G#E/>X�-J8EHN6P?L��QBDV�>��t©�L�N�JMR~>FL�BDJM=�G�B/ED©��lBD©�ED>
�8��EHJ8P?LÊJ8L4NÊBDV�>�JM�CB/©�JM="��V;�6G�Pc�FJM=(��E/�6�F>XGDG�>0GWP?L;�M�-=?�M>XN"§
Ñ�P¢BDV%B/V�>'EDJ-N�J8E�R~>0JMG/©�ED>FR~>FL�BX¬-J8=?=�EHJ8P?L%G�>X>FR�G�BD�� 4>��FJM�6B/©�ED>XN~JML�N%��>��FJML��HV��;�-G/>�J�G�©�P¢BHJ8 �=?>¦=?P?R~P¢B&£��¡������¥� �>F=?�f���&V�Pc�HV

>F�->FL�BDG'J8ED>�JMGD�CEDP? 4>0N�B/��JÊN6PSÁ�>XE/>XL-B'��V;�;G/Pc�FJM=���ED�;�F>XGDGC§�Ç��ÊJ-G/�F>FE/BDJMPSL,BDV�JfB��W>�JME/>°�FJ8��B/©�EDP?L��%B/V�>�>FL�BDPSED>���V;�6G�Pc�XJ8=?=?�~E/>X=S>X�fJ8L�B
EHJ8L��->W�M��B/V�>��- �G/>FED�_JM �=?>XG��8�4B/V�>¦��ED�6�C>XGDG2�8�(EDJMP?L"¬fP¢B�PcG2L�>X�F>XGDG/JME/��BD��©4G�>¦�M 4G�>XE/�fJfBDP?�ML�JM=8B/>0�HV�L�Pcþ�©�>XG2>XL�J8 �=?P?L��'©�G2B/��G/>F>¦ 4>X�M�-L�N
B/V�>���V;�6G�Pc�XJ8=�=?P?R~PSBDG¦�8��EHJ8P?L"§�ö&>0G�©�=¢BHG&�tED�MR�P?L;�M>XG�B/P?��JfB/P?�-L�G+BDV�JfBQN6��L��MB��t©�=SÍ�=?=�B/V�PcG�ED>Xþ�©�P?ED>FR~>XL-B��XJ8L�L��MB� �>��F�ML��F=S©4G�P?�M>QJ8L4N
R�©�G
B' 4>�B/ED>XJfBD>XN{�&PSB/V��FJ8ED>C�t©�=�GD�C>F��B/Pc�CPcG/R{§¦Ç¦V�>°��ED>XG/>FL�B'G�B/©�N6�ÎG/©��M�->XG�BDG'J~E/>0JMG/�ML�JM �=?>QR�JfË6P?R°©�RÏG�>XL�G�PSBDPS�;PSB
�%B/V�E/>0G�V��-=cN��M�
J8ED�M©�L�NX£`¥'­0í ¸�¦ R~R{¬6�&V�Pc�HV,P?G��-L�>QB
�W>XL�B/P?>CBDVÊ�8�2B/V�>��C�MR~R~�-L�=?�°©4G�>0N�BDV�E/>0G�V��M=cN(§
¨�ED�MR >FË�BDEDJM�4�-=cJfB/P?L���B/V�>¦���f�W>XE2=cJ_�A��>¦>CË6��>X�lB�BD�QG/>F>b¬-¯'>X�M>XL-BHG2=?JME/�->FE�B/V�JML�BDV�>&=cJ8ED�M>0G
B�J-�lBD©�J8=?=?�Q�M �G/>FED�M>0N(§�ÑÆ>¦B/V�>XE/>F�t�MED>

 �>F=?P?>F�M>�B/V�J8B'BDV�>%©�����>FE��C©6B/���MÁAJ8����JME/>XL�B'P?L�¨2P?��§~­�P?G'L��MBQN6©�>�BD�ÊBDV�>%=SP?R~PSB/>0N�B/P?R~>��8���M �G/>FED�fJfBDPS�-L{ �©6B�EDJ8B/V�>XE'ED>Cú4>X�lBHGQJ
��V;�6G�Pc�XJ8=�=?PSR~PSB�BD�{B/V�>~��E/�6�C>0G/GQ�M�WEHJ8P?LÆJfBQB/V�>~�-P?�M>FL�=?�;�XJfBDPS�-L"§�ÑK>�N6>FÍ�L�> � ���L� J-G�B/V�>~=cJ8ED�M>0G
BQ>F�->FL�B�P?L¿BDV�>�N�JfBHJ{G�>FBF¬�J
N6�f�&L����M©�E��8� � ���L�_­ ¬=£,R~R3�M�&EDJMPSL�§ÎTW�ML�Í�E/R�J8B/P?�ML¿�8�¦B/V�PcG��F©6B��i�8Á� ;�¿=?�ML��->FEQBDPSR~>~G/>FEDP?>XGF¬2J8L4N¿BDV�>�P?L��F�MED�4�-EDJ8B/P?�ML½�M�
G/��JfBDP?JM=(PSL��t�MEDR�JfB/P?�-L��C�M©�=?NÊ 4>�©4G�>X=¢�t©�=(B/��JMGDG/>XGDGWR�J8Ë6PSR�©�R���ED�M �JM �=?>'��ED>X�FP?��PSBDJfBDP?�ML�J8L4N�ú��;�6N�GF§

�/óÊ� ����®·à&ÜW���l�Q�~ß
ý �4�f��>FE�=cJ_�	PSLKBDV�>%�tE/>0þ�©�>FL��F��N6PcG�B/EDP? �©6B/P?�-Lk�A£.¯ Â ¥��M�&��JMP¢BDP?L��ÊBDP?R~>XG� 4>FB
�W>X>FLÒP?L�N6P?�;PcN6©�JM=�>X�M>FL�BHG�V�JMG� 4>X>FLÒ�M 4G�>XE/�->XN��ED>F�;P?�M©�G/=?��J8L4N��FJML� 4>�ED>F=cJfBD>XN�B/��B/V�>'�tEHJM�lBHJ8=(N6P?R~>FL�G/P?�ML��8��BDV�>� �PSL4J8ED�°EHJ8P?L�ü'L��°EDJMP?L�G�P?�ML4J8=4J8B�J��MP?�M>XL�=?�6�FJ8B/P?�ML�§�Ñ�V�P?=?>�P?L

¨2P?��§¦ì{£Õ=?>C�cBH¥&�W>�N6�-L�© B'G�>X>�J8L;�Ê>X�;P?N�>FL��F>��8��J~ �ED>XJ8Ì6N6�f�&L,�8�2B/V�P?G��4�f��>FE/��=cJ_�Q¬;B/V�>� 4�_Ë{�C�-©�L�B/P?L����tEDJ-�lBHJ8=�N6P?R~>XL�G�P?�-L�P?L{¨2P?��§
ì{£tEDP?�MV�BH¥�G/V��f��G&J%�HV�J8L��M>Q�8�� 4>XV�J_�;P?�M©�E&JfB�J�BDP?R~>�GD�FJM=S>Q�M�2�-EDN6>XEQ­Xí%R~P?L"§2���MB/>QB/V4JfB�BDV�>� 4�_Ë;�5�C�-©�L�B/P?L��°�tEDJ-�lBDJM=�N6P?R~>FL�G/P?�ML
�C�-L�BDJ8P?L�GWP?L6�t�MEDR�JfBDP?�ML~J8 ��M©6B¦BDV�>��MEHN6>FE��8��N6ED���4>XE/P?�6N�GF¬��&V�PS=?>�B/V�>Q�tED>Xþ�©�>XL��C��N6PcG�B/EDP? �©6B/P?�-L0�A£°¯ Â ¥�N6�;>XG¦L��MBF§�ÑÆ>QL��8BD>'BDV�JfBL��-L�>��8���M©�E�E/>0G�©�=SBHG¦�W>XE/>�G/PS�-L�PSÍ4�FJML�B/=?��J8Á�>0�lBD>XN{ ;��BD>FR~���MEHJ8=��C��J8EHG�>��MEHJ8P?L�P?L��°�&PSB/V,B/�Î­0í°R~P?L,E/>0G��-=?©6B/P?�ML�§ ý B'R°©��HV,=?�f�W>XE
B/>XR~�4�-EDJM=(E/>0G��-=S©�B/P?�ML¿£¤ñMí�R~P?L4¥H¬6>X�M>FL�BHG¦R~>FED�M>8¬�JML�N�BDV�>��CEDPSB/Pc�FJM=4 �>FV4J_��P?�-©�EW �>F�-P?L�G�B/�%�¦JMG/V��-©6BF§
Ç¦V�>~>CË6��=cJ8L4JfB/P?�-L{�t�MEQB/V�>~©�����>FE��C©�B��i�8Á �M�#B/V�>%�tEDJ-�lBDJM=�E/>X�MP?R~>�R�J_�Î �>%B/V�J8B�B/V�>%B
�;��Pc�XJ8=�N6©�EHJfBDPS�-L½�8�&J��tE/�-L�BDJ8=�G/�6G
BD>FR

R~�f�;P?L��°P?L��tE/�-R9BDV�> ý BD=?JML�B/Pc��PcG&�M��BDV�>��-EDN6>XE��8�\¬~N�J_�6GF§�õÎ>0JMG/©�E/>0N,EDJMPSL,��JMEDJMR~>CB/>XEDG��&P?=?="L��8B� �>F=?�-L��%B/�%BDV�>�GDJ8R~>��tE/�-L�BDJ8=
G/�;G�B/>XR·PS��BDV�>�R~>XJ-G�©�ED>FR~>XL�BDG�J8ED>'BD>FR~���MEHJ8=?=?�°G/>F��JMEDJ8B/>0NÊ ;�ÊG/P?�ML�PSÍ4�XJ8L�B/=?��R~�MED>�BDV�J8L�B/V�ED>F>�N�J_�;GF§



¬

10
0

10
1

10
2

10
3

10
4

10
5

 Drought duration TD [min]

10
−4

10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

N
(T

D
) 

[(
ev

en
ts

/y
ea

r)
/m

in
]

10
0

10
1

10
2

10
3

10
4

10
5

Box size l [min]

10
0

10
1

10
2

10
3

10
4

10
5

N
um

be
r 

of
 b

ox
es

 n
(l

) 
w

ith
 r

ai
n

������� � 	���
�����	�����
�1ED�
$�8F$&' ;F$GH
$%b%��=1LS �;��
V�#�=����
� �"=
���%�&'�)(0jI,�����/\1
��"# �(hD�
� ;&H1�"#%�D�
� �(>
$53 �9E
� ;%���%��;�=
$&' `"=�# 653�;&H1E�������`���=
�%�1EGH&7"
GH&H��
� ;
�D= ;
$%�
$�>�;%b5JD�1�S�
� bG75$S 5
D=D= ;1�Q#&H�O53�;&H1E��fcjI,����U/Um�� o�q��� s;t	� vw�Ey z#f[�;1O�;��
�1E��%�
! ;9:
�"8"=&H%i�� ;&H���=�;&H1
�[�V����
�53 � ;1�S &H�Y"#&7F$53�;
$%b1
��

"�5$(>f=53 ;1
����"JS2��&HF6�h5^"#
$9�&{5L�;&H1E�W�{ ;1E��D��# ;
�D�1�S�
� UG75$S ��
$��5�9#&H1
�= 2F�53�+��
�1E�=%�
� ;9:
�"g������&H%2&7%U"#��
��;1��;�=
b"�53&HGH(Z�A
��;
$13 ;1EGH1EK
&HF�5
G�F!(=F�G7

�
�U&7K
�>��	a����
b��������
� �13���;&H�A
�&H���;
! ;9E53G7%b,C��1�Q#
$%!/4��
�
�"=
�"A�;1^F$1L9:
! \�;��
� 653&7�W9:
� ;%���%��;�=
���1�QJ%�&7?�
�
�������
��� 653F��65
Gc"=&H�A
$�=%�&71
�
����&H%2�A&H����%
�;��
b%�GH1
D�
�13���;��&H%2K
 65
D=�h&H�h5A"=1
����GH
bGH1EKE53 ;&'�;���A&HFVD�GH1
������%�&H��K^�;�=
� 65E"=53 <%�
$��%�&'�;&H9�&H��(+53%<1
�= U�;�= ;
$%��=1EG7"W9
5
GH��
b�;1A"#&H%i�;&7�=KE�=&7%��h��
!�)S�
�
$�
 65
&H�h53�Y"Z"# ;1E�=KE�>�b,CF$&' ;F$GH
$%!/6f=S�
b1
�=�65
&H�
���Vv���y �
��&H�+5�%�F�53GH&7�=K^ ;
$KE&H�A
�%�D�5
�=��&H��K � 1
 6"#
� ;%21
���O53KE��&'�;��"=
E�����>�� ;1�"=��F�&7�=K^53�+53 ;�=&'�� 653 ;&HG'(
F6��1E%�
��+��&HKE�=
� 2�;�= ;
$%��=1EG7"W13� � �H�`�A���3��f�F$1
 � ;
$%�D�1
�Y"#&7�=K^�;1^z � ���;&H�A
$%\�;��
�%�
$�=%�&'�;&79�&'�)(J�;�= ;
�%���1EG7"W13���;��
� 65
"�5L �f�S�
b1
��%�
� ;9E
`5^G71�S4
� ;&H��K
1
�N�;�=
��� 65
F!�65
GN"=&H�A
$�=%�&H1E�W�;1����� vl�#y z � ,d�� ;&753��KEGH
$%!/6�<��13 �9
5
GH�=
$%<13��
��;1^�;��
`GH
�����1
���;��
`F$
����� 653Gc%�F�53GH&7�=KA ;
$KE&H�A
Ef�&'��5
%�%��=�A
$%U�;�=
b9E53GH��

���Ovp�#y ���ZS2&'�;�=1E�=�b5
�853 ��;&��YF�&{53Ga�;�# ;
$%���1
G7"853�Y"������� ��y �#�^S2&'�;� � �H���A���L�+�;�= ;
$%��=1EG7"��V�[1J�;�=
� ;&HKE�>�b13���;�=
�F$
$�>�� 653G�%�F�5
GH&H��KJ ;
$KE&H�A

�;��
<�� 65
F!�65
G�"#&7�A
���%�&H1E�W5
D�D# ;1:53F!�=
$%\�;��
��� ;&H9�&75
Gc9
5
GH�=
���� � �
�

õÎ>XJ-G�©�ED>FR~>XL�BDG��&PSB/V¡JAG/>FL�G/PSB/P?�;P¢B
�KBDV�E/>0G�V��M=cN �-E/>0JfBD>FE%B/V4J8L¡í��]íMí=¬�R~Rå�&P?=S=&�;P?>F=cN E/>0G�©�=SBHG%E/>Fú�>X�CB/P?L��KB/V�>¿PSL4G
BDE/©�R~>XL�B3©]G
G/>FL�G/PSB/P?�;P¢B
��EHJfB/V�>FE¦B/V4J8L,��E/�-�4>XE�BDP?>XG��8�2B/V�>�N���L4J8R~Pc�FJM=�G/�6G
BD>FR·��ED�6N6©��FPSL���BDV�>�EDJMP?L6�ÕJ8=?=�§2�;P?R~P?=cJ8E+R�©�=SB/PS�tEHJM�lBHJ8=4 4>XV�J_�;PS�-©�E¦V�JMG
 �>F>FL{�- �G�>XE/�->XNÊPSLÎ��<�T¡R~�;N�>F=cGQ£�<'=cJ8R~P�æFç¦èfé¢ê�­0®M®-ì-¥H§
Ç¦V�>�=?�f�W>XE¦ �E/>0J8Ì6N6�f�&L,P?L�N6Pc�FJ8B/>XG�BDV�JfB°­Xí%R~P?LÊBD�8¬Mí%R~P?L,PcG&J�G���>X�FPcJ8=(B/P?R~>�GD�FJM=S>M¬�J8L�N{PSB�R�©�G�B� 4>�ED>F=cJ8B/>XNÊB/��J%��V;�;G/Pc�FJM=

��ED�6�C>XGDGF§½�;BDJ8E/B/P?L��Î�&PSBDVÆB
����P?�XJ8=#G/R�J8=?=+�F=S�-©�NÆN6ED�M��=?>CBHG��&PSB/VÒEHJMN6P?©�G �k�3­0í6¸c¦%R~R{¬2B/V�>Ê��ED�6�C>XGDG��M�&G�B/�6�HV�J-G
BDPc�~�C�M=?=?>X�CB/P?�ML
N6©�EDP?L����&V�Pc�HV~G�R�JM=?=�N6E/�-��=?>CBHG�R~>FED�M>¦B/���t�MEDR	EHJ8P?L%N6E/�-��G+�M��J8����ED>X�FPcJ8 �=?>W�ÕJ8=?=��M>X=?�;�FPSB
��P?G# 4>X=?PS>X�M>0N�BD��BDJMÌM>�­Xí"!X¬Mí�R~P?L°©�L4N6>FE
B
�;��Pc�FJM=��¦J8EDR9�F=S�-©�NÊ�F�ML�N�P¢BDP?�ML�G�£Õù��M©�±X>~­X®M®=¬-¥l§�õÎP?�-V-B¦BDV�PcGW �>QB/V�>��MEDPS�-P?L����8�2B/V�>~­Xí�R~P?L�B/P?R~>QG/�XJ8=?>�#

óÊ�Ú�Q�Q���'â��~ß��l���
$ P?>F�&P?L���EHJ8P?L%>F�->FL�BDGWJMG¦��<�T#�¤B
�;��>�>FL�>FED�M��E/>X=?J8Ë�JfB/P?�-L"¬MG/�XJ8=?>C���tED>F>¦�4�f��>FE/�i=?J_�  4>XV�J_�;P?�M©�E+PcG��t�-©�L�N�B/���-�f�M>FEDL�B/V�>�G
BHJfBDP?G�B/Pc�XG

�8��EHJ8P?L��f�M>FE�JÆ�&P?N�>½EDJML��M>{�M��BDP?R~>C�°JML�N >F�->FL�BÊG�P?±X>½G/�XJ8=?>XGF§ î'>F�;PcJfBDPS�-L�G��tED�MRåB/V�>½�- �G/>FED�M>XN����f�W>XE�=cJ_��G%P?L�N6Pc�FJ8B/>,B/V�>
=?P?R~P¢BHG�J8L4N ��>X�F©�=?P?JME/PSBDPS>0GQ�8��BDV�>Î©�L�N�>FED=S�;P?L��¿N���L4J8R~Pc�FJM=WG/�;G�B/>XR{¬#J8L�N ��V;�6G�Pc�XJ8=�PSL4G�P?�MV�B�PcG°�-JMPSL�>XN(§ <'©�E°Í4L�N6P?L��-G�G/©��M�->XG�B
B/V4JfB�EHJ8P?L,P?G�J8L{>CË��C>X=?=S>XL�B¦>FË�J8R~��=?>��8�+J~G�>X=S�c���-E/��J8L�PcG/>XN��FE/PSB/Pc�XJ8=(��ED�;�F>XGDGC§¦¨��-E��M©�E���©�ED�4��G�>0GC¬4B/V�>�ED>FR~�MB/>�G/>FL�G/P?L���B/>X�HV�L�Pcþ-©�>
>FR~��=S�f�->XN� ;��B/V�>�õ¿ö�ö�ì���ED�f�M>0N�B/�� �>�>FË�BDE/>XR~>F=?�Q�4�f��>FE/�t©�=�§�ÓiBWP?G��-©�E�P?R~��ED>XGDG�P?�MLQBDV�JfB�J'��E/>0�C�ML4N6PSB/P?�ML��t�ME+��J8P?L�P?L��'JQN6>X>F��>FE
©�L�N�>FEHG
BHJ8L�N6P?L��,�8��B/V�>�JfB/R~��G���V�>FED>°J-G�J,�F�MR~��=?>FËÎN���L4J8R~Pc�FJM=2G/�6G
BD>FR3PcG'B/V�>~�-JfBDV�>FEDP?L��Ê�M�¦�F�MR~��ED>FV�>FL�G/P?�M>�N�J8BDJ{G/>CBDG��&P¢BDV
G/©��HVÆV�P?�MVK��E/>0�CPcG/PS�-L½P?L�G�B/ED©�R~>FL�BDGF§�Ç��{�- �G�>XE/�->�B/V�>~ED>F���ME/B/>0N�J-G���>X�CBDG��M�¦J8B/R~�-G/��V�>XE/Pc�°N6�;L�J8R~Pc�FGF¬"B/>XR~�4�-EDJM=�E/>0G��-=S©�B/P?�ML½�M�
JfBQR~�-G�B°­0íÊR~P?L¿JML�N¿J,G/>FL�G/PSB/P?�;P¢B
���8�#L���R~�-E/>�B/V�JML�í6§]íMí=¬�R~R�üfVÎ��J-G�L�>0�C>0G/GDJ8ED�8§�TW�-R~��J8EDPcG��-L��&PSB/VKN�JfBHJ��tED�MR�BDE/�-��Pc�FJM=
G/P¢BD>XG'�&PSB/VKR~�MED>°�C�-L;�M>X�CB/P?�M>�EDJMPSL½J-G��W>X=S=�J-G�BDV�>%P?L��C�-E/���MEHJfBDPS�-L{�8�WG/��JfBDPcJ8=�G
BDE/©��CB/©�ED>%�W�-©�=cNÎ �>�©4G�>F�t©�=�P?L¿�MEHN6>XE�BD�{JML�G/�W>XE
þ�©�>XG�B/P?�-L�G�E/>X�-JMEDN6P?L���B/V�>�©�L�P?�M>XEDGDJ8=?PSB
�'�M�4BDV�>��- �G�>XE/�->XN��t>XJ8B/©�ED>XGF§ ý L�J8=?�6G/P?G2�M�(N�J8BDJ��tED�MR�JQL�>CB
���MEDÌ��8�(V�P?�MV�����ED>X�FPcG�P?�ML�EHJMN�J8EHG
�&PSB/V,>FR~��V4JMG/P?GW�ML�B/V�>�G���J8B/P?�8��B/>XR~�4�-EDJM=�L�J8B/©�ED>��8��B/V�>���E/�6�C>0G/G/>XG����M©�=cNÊ 4>���JME�BDPc�C©�=cJ8ED=?�°P?L�G�B/ED©��CB/P?�M>M§

}'���&%V� '=�('E
$��%�
$��f�z;aH[ )	*,+�hcs_\0u-p.-la5v½q"h�pcb?pc^
\_[ p?b?j0/�1�n�aDh?sfaDu;b�q�g0nWo�[ra,2�Z�a438\�5lpcg0hQpSu�w638jXx
pc^
\_[�\0u�v�Z#pcg_[]g
s0p?^�\0[(z�jFx/btaDn'x�,87�53���# ;&{"#KE
9����&�:
9:
! ;%�&H��(
;N ;
$%�%$f[�=<><��>/6�

} � �?;�
��;
! ;%$f�@��HfA%<
� ��;GH
$&H�[fB7<�Hf�74�= ;&H%i�;
$�=%�
$�[fDC^�Hf � �E� � ��E¡F$1E�AD=G7
!Q=&'��(O9#&H
�S¡13�� 65
&H�=�d5
GHGC��;a�>(#%$�#�<
�9g�=��
������GFAF�fY���=��H
�#�
f��	:.z+, � �E� � /6f
;�
��;
! ;%$f�@��HfG74�# ;&H%i�;
$��%�
$��fAC^�Hf=��53&H�[	a�<
�G{5LQ=53�;&H1E�=%U&H�W�;�=
�%�e>(>�D;a�>(#%$���U
$9��=MJIBIIf=�
��K#� � �h, � �
� � /

} �3�?;�
��;
! ;%$fN���Hf���&H%�F6��
� �fML<�Hf�53�Y"NE<��"=
� ;%�%�1
�[f[������53&7�I1E�=%�
� ;9E5L�;&H1E��%�S2&'�;�X5Z9:
� ��;&HF�53GHGH(0GH1>1
e#&H�=K0-W&HF� ;1+�<5
&H�I�<5E"=53 A,.-W�U��/6�OL41
 ;
�53G
MN��9#&' ;1
���A
$�>�65
Gg�U
$%�
�5L ;F!��H>fY�E�
�P:)�>K � , � �
� � /

} z
�Q@�G75
�A&CfGR��Hf�74�# ;&H%i�;
$��%�
$��fBC^�Hfc�S<�< � ���c
$�AD�13 65
G�F$1
 � ;
�G{5L�;&H1E��%$fg�=��&H9:
� ;%;53GH&H��(>fY53�Y"W����G'�;&'�� 653F��65
GH&'�)(W&7�+5^%�D= ;&H��KT:��=GH1>F!eJ�A1�"=
$G�1
�N
$53 ��;�D:
�>�Y53e:
$%$�A;a�>(#%$�#�<
�9g�DEVUGII�PH � �#�

} �L�2�`� EV�D%�1E�=?$
EfD'E ���q�[]g�WMvYX&jXu�\0n�p?^Hx�,ZEUF�5E"#
$�A&HF[;N ;
�%�%<����FEfA\=53�^]�&H
$K
1=fc�S<�<
�>/6�


