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&UJowJo³U ow�Lº¢Jo wo¢U 7�>HpÐ�lwl�Uw³ Áº HUo>º¡³U�� !xV
&UJowJo³U LU¢ Jo½UwÁU«wJoU� /Uº³¢>�w³Ð³ w³ LU�� >ºJo �w³
LU¢�U�wlU� LU¢ "wLlU��®U�Jo>e³ U�H³ º�ÁU¢³¢U���wJo ¼U¢Hº�LU��

->� �>�� MwU "�³³Uoº�l LU¢ Jo½UwÁU¢wJoU� /Uº³¢>�w³Ð³ Hw
w� ��� *>o¢oº�LU¢³ Áº¢ÓJ� ¼U¢e��lW�� !X¢ e¢���U "w�wUL�U¢
/w��>º ¼�� $�ÓU� LU¢ �Ó¢Á�wJo oUw�wmlU¡¢�JoU� ½º¢LU� HUJo½�¢
L>�>� LwU "wLlY��U�� >� w��U¢U =½w³wn�Uw³U� wU HUN¢�o´U��
wJo �wJo³ �w³ LU� >º�Ð�LwJoU� -ÐJo³U� Áº ¼U¢HÓ�LU�� w� yo¢U�
,>�LU Áº H�UwHU� º�L �Uw�U +¢wUlU Áº eÓo¢U�� L>eÓ¢ >HU¢ �º³wl
eÓ¢ wo¢U 7�>HoÐ�lwl�Uw³ º�L wo¢U (Uw�>³ Áº �Ð�¡eU�� e>�� wU
>�lUl¢wjU� ½U¢LU� ���³U�� )Jo X¢½Ðo�U LwUU "¢�>q�º�l >º
>�³U¢ =Uw³� ½Uw� L> 5Jo½UwÁU¢¼��� ÔzU �wU ¼U¢lUU� o>³ º�L �>�
wZ Õ oUº³U ��Jo lU¢�V >� 8U¢o>�³U�¢UlU� mUlU�ÓHU¢ w�³U¢Æ
�>³w��>�U� "¢Ywl�wU� >�eÓo¢³�

)� !¢UwÏwl�Ðo¢wlU� +¢wUl �U¢o�HU� L>�� LwU "wLlU��¯U� OwU
/Uº³¢>�w³Ð³ Áº¢ &¢º�L�>lU wo¢U¢ �ºÏU�¡��w³{� º�L Áº¢ ³Ð�LwlU�
4wJo³Jo�º¢ wo¢U (>�LU��� !wUU¢ "�³Jo�ºÏ U¢l>H wJo ¼�¢U¢³
>º LU� 5Jo½|U¢wl�[w³U� LU¢ +>�³��U� wJo º�µU¢Uw�>�LU¢ Âº ¼U¢Æ
³Ð�MwlU�� )o¢U �ºee>º�lU� ÓHY¢ LwU ?ºÏU�¡��w³wJoU� =wU�U
½>¢U� lU³Uw�³� =ºLU� ½º¢LU� ¼�� ��� *>o¢oº�LU¢³ >� LwU
Jo½UwÁU¢wJoU� +>³o��w�U� º�L 3¢�³U³>�³\� �e³ ¼�� &�>ºHU�Æ
lU��U� w� e¢U�LU� ,Ð�LU¢� CºelUe�¢LU¢³� w� wo¢U 5³¢U�w³wl�Uw³U�
U��Áºl¢]weU�� º�L wY U�H³ ½>¢U� �Uo£�>� ¼U¢ºJo³� w� �ºÇ
�>�L 7�³U¢³Ó³Áº�l lUlU� -w³UwLlU��	U� @�LU¤U� &�>ºHU� Áº
ºJoU�� !�Jo �>�U� LwU 5Jo½UwÁU¢ Áº¢ "w�wJo³� L>Ï ��JoU (>�LÇ
�º�lU� }o¢U "w�oUw³ º�L 7�>HoÐ�lwl�Uw³ º�L L>�w³ L>  U¯³UoU�
wo¢U¢ lU�Uw�>�U� (Uw�>³ lUeÐo¢LU³U�� .w³ LU� ;>JoU� LU¢
"wLlU��U�Jo>e³ ¼U¢�wUoU� L@�� LU¢U� ¼wU�eÐ�³wlU 5³¢º�³º¢ º�L
wo¢U U³o�wJoU� º�L ¡¢>Jo�wJrU� 8U¢Jo~ULU�oUw³U� LU¢ 0UºÈ
³¬@�w³Ð³ Uw�U �UºU 4UJo³h ¢³wlº�l� !�U Jo½UwÃU¢wJoU /Uº³¢>�w³Ð³
¼U¢L>��³ >�� wo¢^ "�³³Uoº�l o>º¡³ÐJo�wJo PU� w��U�¡��w³wJoU�
8U¢oÐ�³�wU��

!U¢ <wU�U¢ +��l¢UÏ ¼�� ���� _¢o�H LwU Ko½UwÄU¢wJoU 1UºÉ
³¢>�w³Ð³ Áº Uw�U� w�³U¢�>³w��>�U� 5³>³º³ º�L Áº Zw�U�  U³>�QÈ
³Uw� LU 8Ò��U¢¢UJo³� !wU 7¢�º�LU� LwU L�U w��`¢½Ðo¢U�LU /VºÇ
³¢>�w³Ð³ LU¢ 5Jo½UwÁ >�U¢�U��³ º�L m>¢>�³wU¬³� ³U��³ >ºL¢ÓJ��wJo
eU³� ��L>Ï LwU /Uº³¢>�w³Ð³ º�L 7�¼U¢�U³ÁH>¢�Uw³ LU¢ 5Jo½UwÁ �½wU
wo¢U 7�>HoÐ�lwl�U}³ ¼�� �ULU� e¢U�LY� #w�kºÏ LU� ½>o¢U�
)�³U¢UU� >��U¢ Uº¢�¡ÐwJoU� 6³>>¶U� U�³¡¢UJoU���

!>�w³ ½º¢LU >º LU� HwoU¥ Uw�Uw³wlU� <w��U�>�³ LU¢ /UºÊ
³¢>�w³Ð³ Uw�U )�³w³º³w�� LU 8Ò��U¦¢UJo³�

)� *As¢U ���� Ö¢�Òl�wJo·U U Uw�U "¢��Ð¢º�l LU 8Ò��U¢Æ
Hº�L¢@³U º�U¢U� ,>�LU� LU� 8Ò��UÌ¢Hº�L HUwÁº³¢U³U�� LU�� wU
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HU³Ð³wl³U
 L>Ï LwU ��/Uº³§B�w³Ð³ LU¢ 5Jo½UwÁ w� )�³U¢U×U La
@��lU�U�U� $¢wULU� lU¢UJo³eU¢³wl³� Uw� º�L ³U��³U eU³ R>Ï LwU
5Jo½UwÁ w� $>��U Uw�U +��kw�³U �wJo³ lUp>�³U� Xw >���w�w³Ð¢w
JoU� 5>��³w��U� ³Uw�Áº�Yo�U�� �

" HU³Uo³ >�� U��U mU¾wU ��>��lwY Á½wJoU� LU¢ /Uº³¢A�w³Ð³
LU¢ 5Jo½UwÁ º�L LU¢�U�wlU� Î³U¢¢UwJt� HUwLU HU¢ºoU� �Ð��wJo
Cºe Uw�U� Yw�Uw³wlU� <w��V�D�³� w�L >HU¢ Lº¢Jo LwU 8Ò��U¢Ë
¨UJo³lU�Uw�Jo@e³ >ºL¢ÓJ���Jo >�U¢�>��³ ½�¢LU��

�ºe ³>>³¢UJo³�wJoU� 'UHwU³ JoUw�³ LwU ,>lU >ºe LU� U¢³U�
 �wJ� U³½> ¼U¢¯JowULU� Áº Uw�� !wU Ò³U¢¢UwJowJoY /Uº³¢>�w³Ð³
w³ w� 8U¢e>º�llU°U³Á ¼�� ��� 2�¸�HU¢ ���� ¼U¢>��b¢³ ¿ÑoÊ
¢U�L LwY Jo½UwÁU¢wJoU  º�LU¼U¢e>º�m Á½E¢ LwU /Uº¹¢F�w³Ð³
U¢½Ðo�³� >HU¢ �o�U wo¢U �ºe¢UJo³U¤o>�³º�l @� Uw�U� LU¢ =½UJ�U
LU¢ "wLlU��U�Jo>e³ Áº U¢��Ð¢U�� w� m�UwJuU� 5w��U U³½C ½wU LwU
�ºe¢UJo³U¢o>�³º�l LU¢ 7�>HoÐ�lwl�Uw³� " HU³Uo³ �YL�Jo �Uw�
=½UweU� L>¢ÓHU¢� L>Ï �>Jo LU¢ �ºee>º�l LU¤ 5JoÀUwÁU¢ LwU
/Uº³¢>�w³Ð³ l�UwJoU� <U¢³ º�L l�UwJoU 4UJo³�¢>e³ ½wU Uw� 8U¢Æ
e>º�l¡¢w�Áw¡ HUw³Á³ º�S L@Ï OwU �H�Uo¢ ¼�� LU¢ /Uº³¢>�w³Ð³
½U�� wJo LwU $¢>lU �U ³U��U� ���³U� ½ULU¢ ¼�� LU¢ 4UlwU¢º�Ø
��Jo ¼�� NU� UwLlU�ÒwJoU� 4Ð³Y� HUJo��U� ½U¢LU� �Ò��³U
��LU¢� L>Ï L�U "�³JoUwLº�l L>¢ÓHU¢ LU� +>�³��U� º�T LUÙ
5Jo½UwÁU¢¼��� Áº³Uo³�

)Jo �F�� w� 4>o�U� LwUU 9�¢µ¢>mU L�U ¢UJo³�wJoU� 5Uw³U�
LU¢ /Uº³¢@�w³Ð³ �wJo³ Uw�lUsU�L HUo>�LU��� "w�wlU ½U�X�³�wJoU
-U¢��>�U LU¢ Jo½UfGU¢wJoU� /Uº³¢>�w³Ð³ �ÒJo³U wJo L>lUlU�
oU¬¼�¢oVHU��

5wU w³ w��U¢½Ðo¢U�L »�L ¼U¢�Uwo³ L>Lº¢Jo LU¢ 5Jo½UwÁ wo¢Y
HU��LU¢U 5³U��º�l w� LU¢ 5³>>³U�lU�Uw�Jo>e³�

!�U w��U¢½Ðo¢U�LU /Uº³¢>�w³Ð³ U¢JoÒ¡e³ ¯wJo �wJo³ w� LY�
4UÚo³ÛÐ³ÅU� ÓIU¢ LwU lU½Òo��wJoU /Uºµ¢>�w³Ð³� LU¢Áºe��lV Uw�
HUvUH�lU¢ 5³>>³ >ºÏU¢o>�H Xw�U HU³w��³U� HU½>j�U³U� +��kw�³
H�UwHU� �@�� º�L LwU �º¢ ½Ðo¢U�L LwUU +��g���³ ½w¢�>� w³�
5wV U¢oUwJo³ L>©ÓHU¢ ow�>º ��Jo Uw�U HU±³w��³U l¢º�L²Ð³Á�wJoY
(>�³º�l� LwU wJo ³Uw�½UwU Jo�� w� %¢wULU�ÁUw³U� >º½w¢�³�

!wU±U HU��LU¢U� 8U¢¡kwJo³º�lU� w�L lU�>º >HlUm¢c�Á³ º�L
�@U� wJo ½wU e��l³ º�Jo¢UwHU�� "w� ±³Ð�Lwm �Uº³¢>�U¢ 5³>>³
L>¢e �}V Uw�U� +¢wUl HUmw��U�� � ½U�wl ½wU U¢ wJo >� Vw�U� �
+¢wdm Á½wJoU� >�LU¢U� 5³>>³Z� HU³Uw�wlU� L>¢e� )� �ULU� +¢wUl
�ºÏ U¢ Uw�U ³¢U�l �Uº³¢A�U 5³U��º�l Uw��Uo�U�� !>lUmU� w³
U¢ ¼U¦¡kwJo³U³� �w³ >��U� wo� Áº¢ 8U¢eÓmº�l ³UoU�LU� -w³³U��
Uw� &UHwU³ lUlU� i¬lV�LUw�U� ��l¢wj Áº ¼U¢³UwLwlU�� 5Uw�U /UºÆ
³¢>�w³Ð³ �ºÏ @�� Uw�U IU½>j�U³U Uw�� 5Jo�wUÏ�wJo w³ �U wo�
>ºJo w� $¢wULU�ÁU�³U� º�³Uª>l³� w¢lU�LUw�U :U¢¡kwJo³º�l Uw��
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ÙB�È�tV .VwwV�È MV� !V�È�ÈÈ ÝÔ MV� <VV���tÈV� /BÈ�«�V� BFÞ
tV�Vw�È�
AWw� *Bw�V ½¬åÈV ½ÈV��ÈV ½�Kw MB½ t�X�KxV 4«F�V� mç ã½ÈVÞ

V�Kw� BFV Ô�ÈV ×«��½Èå�M�t B�NVV� <«BÔ½½VÈÝÔ�tV� M�V V½ OV
6Vt�VÔ�t Ô�M MV� 4B�B�V�È (wV½ -B�MV½ tV½ÉBÈÈVÈV� V¾
B�MV½ ÝÔ �æ½V�� B�½ Ù� V½ tYÈB� wCÈÈZ��

�

"�V %V½Kw�KwÈV MV½ æ½ÈVV�Kw�½KwV� 7ÈBBÈ½×VÈBt½ Õ�M MV½
!V�È�ÈÈ½ (wV½ -B�MV½ ÝÔ MV� =WV���tÈV� /BÈ�«�V� V��V½[��Ê½ Ô�M
M\ #��åÔ�t Ô�M MV ��V�W��Ô�t MV æ½ÈVV�Kw�½KwV�� /VÔÞ
ÈB��ÈåÈ B�MV½X�È½ ÝV�tÈ M�V W�tV <W��ç¬mÔ�t M�V½V FV�MV� #Þ
V��t��½½V� !V�È�ÈÈ ÝÔ MV� <VV���tÈV� /BÈ�«�V� Ô�M 7KwBqÔ�t MV½
¿Èå�M�tV� /VÔÈB��ÈåÊ½½ÈBÈÔÈ½� "�V t�V�KyV� 7ÈDBÌV�� M�V M�V /VÔÞ
ËB��ÈåÈ ã½ÈVV�Kw½ B�V�B��ÈV�� ½È���ÈV� t�V�KwÝV�È�t mç M]½½V�
�Ôm�Bw�V B�½ .�Èt��VM MV ?a�È«tB �½BÈ�«�� "B��È �VtÈV� ½�V
M�V 7BÈÝÔ�t �¡ V��V ?V�½V BÔ½� M�V Ø«� 7��� Ô�M ×«� MV 9BtÞ
ÙV�ÈV BFÙV�KwÈ� M�V �w ×«� MV� �ÔÈ«V� ×V��VwV  ÙÔMV�� "ÔKw
MV� !V�È�ÈÈ ÝÔ MV� <VV���tÈV� /BÈ�«�V� ÚÔMV ÝÙV�mV��«½ M�V
/VÔÈB��ÈåÈ ã½ÈV®V�Kz½ ×V½Èå�È Ô�M t�V�KwÝV�È�t M�V /VÔÈB��ÈåÈ
B�½ tV�ÈV�MV 7BÈÝ PV½ <æ��VVKwÈ½ B�V�B��È�
"�V ½È���½KwÙV�tV�MV %VÙå{�V�½ÈÔ�t� M�V ½«��È MV æ½ÈVV�Þ

Kw�½KwV� /VÔÈB��ÈåÈ MÔLw M�V <VV���tÈV� /BÈ�«�V� ×V¯��V|V�
ÙÔMV� FV½ÈåÈ�tÈV çF�tV�½ �Ô M�V �ÔmÙVÈÔ�t� Q�V MV° !Vt�q RV
/VÔÈB��ÈåÈ �� MV� �VÈÝÌV� ÝVw� *BwV� VmBwV� wBÍ�
7ÈBBÈV� Ú�V (�M�V� Ô�M 7KwÚVM^�� M�V MV� <VV���tÈV� 0BÈ�«�V�

«w�V <«FVwB�ÈV FV�t_ÈVÈV� ½��M� wBFV� V��åÈ� MBä À�V �� �VMV�
ÝÔ�ç�mÈ�tV� ,�Wt �VÔÈB� F�V�FV� ÛVMV�� (w` /VÔÈB��ÈåÈ �½È
B��VM��t½ ×«� MV æ½ÈVV�Kw�½KwV� Ô�M ½KwÚV�Ý`�½KwV� ��½«mV�
×V½Kw�WMV�� B�½ M�V½V 8ÈBBÈV� ��KwÈ MÔKw V�� 7ÈBÈÔÈ tVFÔ�MV�
½��M� MB½ �w�V� tV�BÔ Ô�½Kw�VFV�V >V¬s�KwÈÔ�tV� BÕmV�WtÈ�
Ô�M ½�V MV�tV�åä M�V $V�wV�È wBFV�� �WMVÝV�È �wV 4«��È�� ÝÔ
å�M`»�� 7KwÙVMV� ½¬�KwÈ çF�tV�½ ��KwÈ ×«� V��a± /VÔÈB��ÈåÈ½è
¬«��È��� ½«�MV� ×«� W��V Fç�M��½mV�V� 5«��È��� "�V /VÔÈB��ÈåÈ
(�M�V�½ �½È VwV W�� /VÔÈB��½�Ô½� MB½ wV�äÈ M�V �F�Vw�Ô¢t V��V
7ÈV��Ô�t�Bw�V �� ��MV«�«t�KwV� ,«�s��Î� MV M�V �«��Ô��½È�½KwV�
7ÈBBÈV� ×«� ?VÁÈV� ÈV��Ó� #½ t�FÈ B�½« VFV�½« ×�[�V  ÈV� MV
/VÔÈB��ÈåÈ Ù�b �cÔÈB�V 7ÈBBÈV��
.�È MV AV�È wBÈ �B� V�B��È� MBä M�V /VÔÈB��ÈåÈ �çÈÝ��KwV

"�W�½ÈV �V�½ÈV� �B��� (� PV� �VÈÝÈV� *BwV� ÙÔMV� ×V½Kw�dMV�ÈÞ
��Kw £VÔÈB�V 7ÈBBÈV� ��È �ÔmtBFV� FVÈBÔÈ� M�V �Ô ½�V V²mç��V�
�æ��V�� #�� !V�½¬�W� MBmç �½È M�V "ÔKwmçwÔ�t MV½ �F�«��V�½
çFV MV� @BqV�½È���½ÈB�M �� ,«VB� �ÔKw M�V B� ���  ÔtÔ½Ê ����
�� %V�m Ô�ÏVÝV�Kw�VÈV� �F�«��[� ÝÔ� 7KwÔÈÝV MV ,�Vt½�¬oV³�
B� MV�V� wWÔÈV �� 7ÈBBÈV� FVÌV���tÈ ½��M� BÔnW´�VtV� MV� �VÔÈB�V�
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7ÈBBÈV� Ù�KwÈ�tV �ÔmtBFV�� ��MV� ½�V M�V ��ÚV�MÔ¤t MV
<VÈCt½FV½È���Ô�tV� �wV� 7KwÔÈÝ Ô�M �wV �Ôm½�KwÈ Ô�ÈVß
½ÈV��V��

�FVµ BÔK} Ô�½VV V�tV�V �ÔmmB½½Ô�t MV /^ÔÈB��ÈåÐ wCÈ ½�Kw
�� V��V� tVÙ�½ÂV� 7���V tVÙB�MV�È�
?åw¶V�M �B�tVµ AV�È ÙB M�V /VÔÈB��ÈåÈ V��V �� ÙV½V�È��KwV 

¬B½½�×V &B�ÈÔ�t� «G½Kw«� Ù� ���V PX �ÔmmB½½Ô�t ÚEV�� MBä
½�V BÔKw <V¬s�KwÈÔ�tV� BÔm wÔ�B��ÈåV� %VF�VÈ ��È ½�Kw F��tV�
#½ �½È ½V�F½È×VÃÈå�M��Kw� MBä V�� ¥VÔÈB�éV 7ÈBBÈ� MV ×«� MV�
HVÚBq�VÈV� ,«�s��ÊV� ×V½Kw«¦È F�V�FÈ� MV� ,�Vt½«¬mV¼ '��mV
F��t[� Ô�M �wV -V�MV� ×W��tV� �Ôä� �IV yVÔÈV �½È M�V½
��KwÈ �Vw tV�çtV�M� "�V /VÔÈB��ÐåÈ �Ôä B�È�× ½V��� MB½ wV�äÈ�
MV �VÔÈB�V 7ÈBBÈ �Ôä FVV�È ½V��� �ÔmtBIV� �� "�V�½È` MV½
$�VMV�½ BÔm ½�Kw ÝÔ §Vw�W�� Ô� M�V p�VS��KwV -æ½Ô�t ×«� 4«Þ
F�V�V� ÝÔ V�W�KwÈV�� M�V M�V ��ÑV�BÈ�«�D�V 3M�Ô�t ½ÈæV� «MV
;½BKwe ×«� 7ÈV�È�t�V�ÈV� ÝÚ�½KyV� B�MV·V� 7ÈBBÈV� ½��M� #��V
MV 'CÔ¬ÈBÔmtBFV� MV �ÔäV�¬«��È�� MV½ �VÔÈB�V� 7ÊBBÈV½ JV½ÈVwÈ
OB��� B��V .æt��Kw�f�ÈV� ÝÔ� 'B�MV�� ÙBwÝÔ�Vw�V�� M�V X��V
B�È�×V� 1VÔÈB��ÈåÈ «rV¢½ÈVwV�� "�X /gÔÈB��ÈåÈ TBm ��KwÈ B�½
�Ô½MÔK� V���V½ `�tV� Wt«�½È�½KwV� )�ÈXVÃ½V½ W½KwV��V�� 7�V VÞ
wå�È �wV ×«��` "B½V��½FVVKwÊ�tÔ�t V½È� ÙV�� ½�V �VFV� MV� �w
V�tV�V� Ô���ÈÈV�FBV� AÙVK�V� BÔKw Mf� çIVtV«M�VÈW� A�V� MV½
B��tV�V��V� $¶�VMV�½ M�V�È� "�W ;�¬BÈV����Kw�V�È� MVV� ½�K} MV
�VÔÈB�V 7ÈBBÈ FVsV�ä�tV� �Ôä� MBm ��KwÈ :V���Bw�½�«½�t�W�È FVà
MVÔÈV�� �ÔKw MV� 2VÔÈB�h� mB��V� uVtV�çGV MV <æ��itW�V��Þ
ÄK~BmÈ <VB�ÈÙ«È��Kw�V�ÈV� ÝÔ� ÚW�� BÔKw B¨M`X B�½ MV� çF�tV�
7ÈDBÈV��
"B½ *Bw ���� FBKwÈV V��V� ×«��½Èå�M�tV� !ÔKw ��È MV <iÞ

tB�tV�wV�È� �� MV ?V�È �� B��tV�V�§V� Ô�M tB�Ý FV½«�MV½ ��
#Ô«¬B�
?� ½��M �� V��V AV�È MV ;�Úå�ÝÔ�t Õ�M UV <Vå�MVÔ�t ì+

V��tjÈ¸VÈV�� 7Èå�M�t ½¬�V�V� ½�Kw #V�t��½½V DF� MV`�  Ö½Ù�Þ
�Ô�tV� ��KwÈ BFtV½	VwV� ÙVMV� �æ�§V�� MB½ 7Kw�K�½B� B��V
-å�MV  ½V�l¡ ½�V MC¹B� M�V�È FVÒV���tÈ «NV ��KwÈ  Ú�M ×«�
O�V½V� #V�t��½½V  FVk��sÔäÈ� AÔ� V½ÈV��B� �� OV %V½Kw�KwÈV
�ÁÈ M�V ?V�È ÝÔ V� V� %B�ÝV� tVÙ«MV�� ¬«��È�½K} Ô�M Ù�È½KwBmÈÞ
��Kw� ½« MBä �W��V <V��âå�MVÔ�t B� �tV�OV�ªV� 3ÈV MVÅ #MFB��½
½�Kw çFVB�� BÔ½Ú��V� �B��� "�VÆV tVtV©½V�È�tV  Fwå�t�t�V�È B��V
-å�MV Ô�M B��V ,«�È��V�ÈV Ú�O �«Kw WwæwÈ MÔKw M�f Ô�tgÞ
Bw�ÈV� .æt��Kw�V�ÈV�� M�V MÔKw @�½½V�½KwBmÈ Ô�O 9VKw©�� CÔm Ü
MV� ×V½Kw�VM`�½ÈV� %VF�VÈV� Væq�WÈ ÙÔMV��

"�V .V�½KwwV�È ½�VwÈ Ç�K} wVÔÈV ×« B��vV�V��V 4«F�V�V V��V

�VÔVª �È tV½ÈV��È� O�` B��V -å�MV «w�` �Ô½�Bw�` FVÈºVqW�� «F
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¼qO O¼ �Ï� Õ¢��O� ¢HO© �qFeÆ Ï�H ¼¢_7© ÖO�� ¼qO ¼qFe HO¼¼ê�
�qFeÆ @OÕÏâÆ ¼�q�H


���O HqO¼O -©¢@�O�O ×O©HO� æ@O©¼Fe7ÆÆOÆ Ô¢� HO� qHO¢�¢_q¼FeO�
&¢�^q�Æ� HO© �rÆ HO� �Ï¼@©ÏFe HO© ©Ï¼¼q¼FeO� ,�Æ¢@O�OÔ¢�ÏÆr¢�
s� %7e©O ���� @O_¢��O� e7Æ
 �© H7ÏO©Æ Ï�ÔO©�q�HO©Æ X¢©Æ� Ï�Ü
`O7FeÆOÆ HO© �¢�Æ©q� HO© Z©qOH�qFeO� &¢OÙq¼ÆO�Ú
 ��© ÔO©eq�HO©Æ
�qFeÆ �Ï© HqO (å¼Ï�_ Ot�ÛO��O© §¢�qÆq¼FeO© -©¢@�O�P� ¼¢�IO©� @OÜ
Õu©�Æ 8ÏFf Ov�O� H7ÏO©�HO� "O_O�¼9ÆÚ ÚÕw¼FeO� HO© �¢��Ï�qÜ
¼Æq¼FeO� 5O�Æ Ï�H HO� (ä�HO©�� HqO q� qg©Q© _©¢âO� )Oe©eOqÆ
¼qFe ÚÏ Oq�O© �©Æ JO© �O�£�©7ÆqO @O�O��O�� HqO 7ÏX HO© ��Ü
O©�O��Ï�_ Ï�H �FeÆÏ�_ HO© _©Ï�H�O_O�HO� ¨O©¼å��qFeO� !©OqÜ
eOqÆO� @O©ÏeÆ
 �qO 6qO�O HO© �¢��Ï�q¼Æq¼FeR� �¢�Æ©q� ¼q�H Ï�Ü
ÔO©ä�HO©Æ _O@�uO@O�
 �ÏFe ÕO�� HO© &¢��Ï�q¼�Ï¼ O©��ä©Æ� HO�
&©|O_ 7�¼ )qÇÆO� ÚÏ© 4O©Õq©��qFeÏ�_ ¼O�O© �@¼\¦eÆO� 7Ï¼ÚÏÜ
½Fe�qOãO�� ¼¢ ¼Æ©O@Æ O© H¢Fe q��O© �¢Fe �7Fe 3�qÔS©¼7�qÆäÆ
 $�
�Ï©¢§7 :��O©Hq�_¼ ¼FeOq�Æ ¼qFe HO© qHO¢�¢_q¼FeO &¢�^q�Æ ¼Æ7@qÜ
�q¼qO©Æ Ï�H _OÕq¼¼O©�7âO� �©q¾Æ7��q¼qOºÎ ÚÏ h7AO�� �© e7Æ HqO
/Feä©XO HO© Ï��qÆÆO�@7ªO� +7Fe�©qO_¼�7e©O ÔO©�¢©O�� @�Ox@Æ 7@O©
Æ©¢ÆÚHO� Oq�O 27Æ¼7FeO


�O© qHO¢�¢_q¼FeO &¢�^q�Æ �7�� HO� �OÏÆ®7�O� /Æ77ÆO� /FeÕqO©q_Ü
�OqÆO� @O©OqÆO�� ÕOq� HyO Æ¢Æ7�qÆä©O� /Æ77ÆO� ÕO�qa 4O©¼Æä�H�q¼
:ÏXA©q�_O� Xæ© HO� 3�ÆO©¼FeqOH ÚÕq¼FeO� NO« +OÏÆ©;�qÆäÆ� ÕqO
Õq© ¼qO 7ÏXX7¿¼O�� Ï�H Oq�O© �¢©7�q¼FiO� Ï�H qHO¤�¥_q¼FeO� +OÏÝ
Æ¬7�qÆäÆ� HqO Õq© 7@�Oe�O�� �O© �OÏÆ©7�O /Æ77Æ @OÕ7e©Æ ¼Oq�O Ô¢��Ü
¼Æä�Hq_O #7�H�Ï�_¼X©OqeO�qÆ _O_O�æ@O© HO� &¢��Ï�z¼�Ï¼ 7�¼
Oq�O© §¢�}Æ{¼FeO� �¢�Æ©q�� Ï�H �qFeÆ¼ eu�HO©Æ �qe� H7©7�� ¼qFe 7ÏX
¼Oq�O� "O@qOÆ HO© �¢��Ï�q¼Æq¼FeO� ��Æq¢� ÚÏ ÕqKO©¼OÆÚO�
 5q©
@OÆ©:FeÆO� HqOÅO� qHO¢�¢_q¼FeO� '¢�^q�Æ 7�¼ Oq�O�ÆO�O ��_O�O_O�Ü
eOqÆ� HqO �OHO¼ (7�H Xæ© ¼qFe ¬O_O�� �Ïâ
 �© @O©æe©Æ HO� "©Ï�HÜ
¼7ÆÚ HO© 3�qÔO©¼7�qÆäÆ �qFeÆ� JO© Xæ© Ï�¼O®O Hq§�¢�7Æq¼FeO� �OÝ
ÚqOeÏ�bO� ÚÏ 7�HO©� /Æ97ÆO� _r�Æ


5O�� q� �Ï©¢§7 eOÏÆO HqO qHO¢�¢_|¼FeO� �Ï¼Oq�7�HO©¼OÆÚÏ�_O�
OÆÕ8¼ Ô¢� qe©O© /Feä©XO ÔO©�¢©O� e7@O�� ¼¢ ¼ÆO��O� ¼qO ÕOqÆO©eq�
Y7¼Æ æBO©7�� ¼¢�¼Æ q� HO© 5O�Æ HqO (ä�HO© HO¯ @OqHO� (7_O© O��Ü
7�HO© _O_O�ç@O©� /OqÆ Oq�q_O� %7e©O� e8@O� ¼qO ¼qFe ¼¢_7© 7ÏY
Oq� �OÏO¼ !O�H 9Ð¼_OHOe�Æ� 7ÏY H7¼�O�q_O HO© ��ÆÕqF��Ï�_ HO©
Õq»Æ¼Fe7YÆ�qFe ÚÏ©æF�_O@�qO@O�O� (ä�HO© 7�HO©O© �©HÆOq�O� Ô¢©
7��O� �¼qO�¼ Ï�H �Xªq�7¼
 ��¼ !¢�_O HO¼ �OÆÚÆO� &©qO_OÃ e7CO�
ÔqO�O LqT¼O© (ä�HO© qe©O 3�7@eä�_q_�OqÆ O©©Ï�_O� ¢HO© ¼qO ¼Æ©O@O�
�¢Fe H7�7Fe
 $� qe©O© Õq©Æ¼Fe7YÆ��FeO� Ï�H ¼¢Ú}7�O� ��ÆÕqF��Ï�_
¼q�H �¼~O jq�ÈO© HO� ÕO¼Æ�qFeO� (ä�HO®� ÚÏ©æF�_O@�qO@O�� Ï�H qe©
§¢�qÆq¼FkO¼ "OXæ_O q¼Æ ¢XÆ �¢Fe OÆÕ9¼ ¼Fe×7��O�H
 $e©O 0Æ7@q�qÆäÆ
Ï�H qe©O -©¢¼§O©qÆäÆ eä�_O� q� Oq�O� ¼Æ9°�O� *<âO Ô¢� HO© #q�YO
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7@� HqO qe�O� HqO Õq©É¼Fe7XÆ�qFe X¢©Æ_O¼Fe©qÆÆO�O©O� (ä�HO© _OÜ
Õäe©O� �å��O�
 �qO¼ q¼Æ ÚÕOq[O��¢¼ H7¼ ¼FeÕO©ÀÆO Ï�H ÕqFeÆq_¼ÆO
.©¢@�O�� H7¼ ¼qFe Ï�¼O±O© "O�O©8Æq¢� ¼ÆO��Æ
 �Ï©Fe Oq�O _O�Oq�Ü
¼=�O -¢�qÆq� HO© X¢©Æ_O¼Fe©qÆÆO�O� (ä�HO© �å��ÆO O¼ q� �æ©ÚO©O©
¢HO© �ä�_O©O© 6OqÆ Õ¢e� 7ÏX X©qOH�qGeO 5Oq¼O _O�å¼Æ ÕO²HO�
 �@Q©
HO© �qHO¢�¢_�q¼FlO &7�§X e7Æ ¼�Fe q� HO� �OÆÚÆO� %7e®O� 7ÏFe HqO¼O¼
"O@�OÆ¼ AO�äFeÊq_Æ� q�HO� O© HqO !¢©� Oq�O¼ Õq©Æ¼Fe7YÆ�qFeO� Ï�H
ÆOFe�q¼FeO� &7�§XO¼ 7��7e�
 �>¼ "©Ï�H§©¢@�O� MO© Õq©Í¼Fe7YÆÜ
�qFeO� #q�[O ÕÏ©HO H7HÏ©Fe Ô¢��¼Æä�Hqc ÔO©Yä�¼FeÆ
 �qÞO �OÏÆ©7�O�
0Æ77ÆW� �å��O� H�OÁO� -©¢@�O� �qFeÆ ËOq��7e�¼�¢¼ _O_O�æ@O©Ü
¼ÆOeO�� 7ÏFe ØO�� O¼ HqO +OÏÆ©7�qÆäÆ :�¼ ¼¢�FeO �qFeÆ @O©æe©Æ�
/qO e7@O� ÚÏ� �q�HO¼ÆO� H7¼ _�OqFeO $�ÆO©O¼¼O 7� HO³ /Fe7]Ï�_
Oq�O© X©qOH�qFeO� 5O�Æ¢©H�Ï�_ ÕqO 7��O 7�KO©O� (ä�HO©� Ï�H
HqO¼O Õq©H �Ï© �å_�qFe� ÕO�� H7¼ ��O�H æ@O©7�� æ@O©ÕÏ�HO�
Õq©H Ï�H HqO �æ©Ú�qFe Ï�7@eä�_q_ _OÕ¢©HO�O� /Æ77ÆO� q� HO©
(8_O ¼q�H� HqO é ¼qFe qe�O� ¼ÆO��O�HO� Ï�_OeOÏ©O� -©¢@�O�O ÚÏ
�å¼O�


�@O´ HO© �OÆÚÆO &©qO_ e7ÆÆO �¢Fe Rq�O 7�HOµO !¢�_O� HqO HqO
+OÏÆ©7�O� �Ï©¢§7¼ Ï��qÆÆO�@7© q�ÆO©S¼¼qO©Æ
  © ÚO©¼Æå©ÆO HqO
Æ©7HqÆq¢�O��O /Æ©Ï�ÆÏ© Ï�¼O©O¼ &¢�Æq�O�Æ¼� q�HO� O© �Ï©¢§7� Ï�H
¼¢_9© Oq� OÏ¶¢§äq¼FeO¼ (7�H� �ä��qFe �OÏÆ¼Fe�7�H� q� ÚÕOq 2Oq�S
_O¼§7�ÆO� e?Æ


�qS eOq�O�¼ÆO� -©¢@�O�O ¼ÆO��O� ¼qFe eOÏÆO Oq�O� �OÑÆ©7�O�
/Æ78ÆO Õ�O á¼ÆO©©OqFe ¢HO© HO© /FeÕO|Ú q� 6Ï¼7��O�e9�_ �qÆ
NO� �O�èeÏ�_O� ÚÒ© 4O©Õq©��qFeÏ�_ HT© OÏ©¢§äq¼FeO� �q�q_Ï�_


5O�� Õq© ÔO·ÂÏFeO�� Ï�¼O©O #7�ÆÏ�_ _O_O�æ@O© HqO¼O� �OÜ
¼Æ©O@Ï�_O� XOÃÆÚÏ�O_O�� ¼¢ �¢��O� _7�Ú ÔO©¼Fe�OHO�7©Æq_O "OÜ
Xæe�O ÚÏ� �Ï¼H©ÏF�� Ï�H Õq© Ï�ÆO©�qO_O� HO� 6Õ}O¼§7�Æ ÕqHO©Ü
¼§©æFe�qFeO© 2O�HO�ÚO�


5qO 7��O �Ï©¢§äO© �qÆ Õq©��qFe�OqÆ¼�7mO� /q��� H}O �qÆ HQ©
ÕOÄÆ�qFeO� 6qÔq�q¼9Æq¢� ÔO©@Ï�HO� _O@�qOAO� ¼q�H� �æ¼¼àO� Õq© HqS
+¢ÆÕO�Hq_�OzÆ Oq�¼OnO�� HO� /§7�ÆÏ�_O� Ï�H HO� �©ÏHO®�©qO_O�
Oq� ��HO ÚÏ DO©OqÆO�� HqO Xæ© �Ï©¢§7 ÔO©eä�_�|¼Ô¢�� _OÕO¼O� ¼q�H
Ï�H O¼ HqO 4¢©�7FeÆ¼ÆO��Ï�_ dO�¢¼ÆOÆ e7@O�� HqO O¼ q� HO© 5O�Æ
Õäe©O�H %7e©eÏ�HO©ÆO� Oq�_O�¢��O� e7ÆÆO� �qO OÏ©¢§äq¼FeO�
(ä�HO© �æ¼¼U� �äeO© ÚÏ¼7��O�©æF�O� Ï�H ÚÏ© �OÕ7e©Ï�_ qe©O©
3�7@eä�_u_�OqÆ ¼qFe HOÅ _O�Oq ¼7�O� �©@O¼ @OÕÏâÆ ÕO©HO�
 /qO
�æ¼¼O� 7ÏFe HO� (O@O�¼¼Æ7�H7©H qe©O© �OÔå��O©Ï�_O� ÃrGeO©¼ÆO��O�
Ï�H _O�Oq�¼9� DOq HV© (å¼Ï�_ HO© _©¢âO� -©¢@�O�O Ï�¼O©O©
�§¢FeO �qÆÕq©�O�
 %OHOÁ Oq�ÚO�� Xæ© ¼qFe @OÆ©7FeÆOÆ� ¼q�H HqO
OÏ©¢§ä|¼FoO� (ä�HO© eOÏÆO �qFeÆ �Oe© )äFeÆO q� 5O�Æ�7â�¼Æ7@
ÕqO HqO 4O©O	q�q_ÆO� /Æ77ÆO� Ô¢� ��O©q�7� H�O 1¢Õ�OÌÏ�q¢� Ï�H
�¢¸_O� 7ÏFe �E�q�7� ¼¢_¡© ÕO�� ¼qO ¼qFe HÓ©Fe �p©O 4å��O¹�

��

dodis.ch/63340dodis.ch/63340

http://dodis.ch/63340


cQ�Qn�¨Jg=^²R� ÌEQ� #½���= gn�=½¨ =½¨LQg�Q�� &QQn�oc² L=cQcQ�
¨²Q��Q� ¨nQ Qn�Q� LQ� 9Q�²�ÊJg²Q� ¿S�c�QnJgE=�Q� -=Jg²Ä
^=�²�� L=�� "nQ EQ¨²Q� #�^��c¨=½¨¨nJg²Q� #½���=¨ �nQcQ� n� ¨Qn�S�
#n�nc½�c� "=�=¾© Q�cnE² ¨nJg =½Jg LnQ .�²ÁQ�Lpc�Sn³� LnQ¨Q
#n�nc½�c Ã½ ^Ë�LS���

-=� �=�� LqQ Q½���Ên¨JgQ #n�nc½�c =½^ ¿Q�¨JgnQLQ�Q ;6Qn¨Q Ã½
Q��QnJgQ� ¨½JgQ�� :ÁQn 9QcQ ¨n�L En¨gQ�� EQªJg�n²´Q� Á��LQ�� "Q�
Qr�Q EQ¨²Qg² n� LQ� :½¨=��Q�=�FQs² LQ� Q½���Ên¨JgQ� +Ê�MQ� =½^
FQ¨²n��²Q� &QFnQ²Q�� ½�²Q� <7>g�½�c LQ� �=²n��=�Q� 2�½¿Q�Ê�n²Ê²
½�L LQ� �½²����nW LQ� EQµQn�nc²Q� 2²==²Q�� LtQ �¾� L½�Jg LnS ¿Q�Ä
²�=c�nJg Sn�cQc=�cS�Q� 8Q��anJg²½�cQ� cQE½�LQ� ¨n�L� "Q� =�LW�Q
9Sc n¨² LnQ (�²Qc�=²n��� LnQ 2Jg=_½�c Sn�Q� &Q�Qr�«Jg=^²� =� LnT
�SLQ� -n²c�nQN¨²==² Qn�Q� 4Qn� ¨Qn�Q� 2�½¿Q�Ê�n²Ê² =EcnE² ½�L LnQ
L½�Jg c�½¿Q��Q�Q�²=�Q �LQ� �>��=�Q�²=�n¨JgQ ÌFQ�¨²==²�nJhU  SÄ
gË�LQ� cQ�Qn¶Q² Án�L� "nQªS -Q²g�LQ n¨² �=Ln�=�Q� =�¨ LnQ T�¨²Q�
(g�Q  Q^Ì�Á��²Q� ¨QgQ� n� ng� L=¨ -n²²Q�� �=¨JgV  =� L=¨ :nQ�
Ã½ cQ�=�cQ�� L=¨ ªnW ¨nJg cQ¨²Q��² g=EQ� ½�L L=¨ L=�n� EQ¨²Qg²�
>½¨ #½���= Qn�Q ���n²n¨JgQ #n�gQn² Ã½ ^���W�� Qn�Q� 2²==²W�E½�L
�LQ� Qn�Q�  ½�LQ¨¨²==²�

"Q� �=¨JgQ� 8Q�Án���nJg½�c LQ� #n�nc½�c n� LnQ¨Q¡ %��� LQ�
(�²Qd�=²n�� ¨²Q��Q� ¨nJg �QL�Jg 'n�LQ��n¨¨Q Q�²cQcQ�� "nQ¬S �nQcQ�
Qn��=� n� LQ� 8Q�¨JgnQLQ�=�²nc�Qn² LQ� Q½���Ên¨JgQ� ,Ê�LQ¢ LQ�Q�
�QLQª ¨Qn�Q WncS�W &Q¨JgnJg²Q� 4�=Ln²n��� *½�²½� ¨Qn�Q ÎncQ�Q�
(�¨²n²½²n��Q� ½�L 2��=JgS� g=²� "nQ¨Q ,Ê�LQ� g�EQ� ?½Kg �nJg²
=��Q LnQ c�QnJgQ� (�²Q�Q¨¨Q�� "nW Qn�Q� �¨n�L ^¦Qn ¿�� �Qc�nJgQ�
 n�L½�c =� >�LQ�Q *��²n�Q�²Q� ÁÊg�Q�L @�LQ�X ÌEQ�¨QQn¨JgQ (�Ä
²Q�S¨¨Q� Ã½ Á=g�W� g=EQ�� ¨Qn Q¨� L=È ¨tW 4Qn� Qn�Q¨ c�ËÈQ�Q�
&=�ÃQ� ¨n�L� ÁnQ L=¨ E�n²n¨JgQ !�����ÁQ=�²g� �LQ� L=È =�LQ�Q
,Ê�LQ� ½�L 4Q��n²��nQ� ¿��	ng�Q� =EgÊ�cQ�� Á=¨ EQn %�@���QnJg�
 Q�cnQ�� LS� .nQLQ��=�LQ� ½�L 0��²½c>� LQ� %=�� n¨²� "nQ 0��n²n�
OrQ¨Q� ,Ê�LQ�� EQ¨��LQ�¨ LQ� ÁnJg²ncQ�Q� ½�²Q� ng�Q� n¨² �Qn�Q
QncQ�²�nJg Q½���Ên¨JgQ 0��n»n� ½�L �=�� 
 >�cQ¨nJg²� ng�Q� EQÅ
¨��LS�Q� 8Q��anJg²½�cQ� 
 cQcQ�ÁÊ�²nc =½Jg �Wn�Q ¨��JgW ¨Qn��
¨��LQ�� u¨² =½¨¨Jg�nQÈ�nJg �=¼n��=�� "nQ 2JgÁnQ�nc�Qn²Q� �n² LQ�Q�
LnQ 1QcQ�½�c ng�Q�  QÃnQg½�cQ� �n² LQ� ÌGQ£¨QWn¨JiQ�� &SEnQ²S�
¿Q�E½�LQ� n¨²� EQPQ½²Q� Qn�Q  Q�=¨²½�c� LnQ �nJg² �g�Q 2Jj=LW�
=½^ #½���= =�¨ &=�ÃQ¨ ÌEQ�²�>cQ� ÁQ�LQ� �Ë��²Q� #¨ �nQe² ¨�c@�
n� gËgQ�Q� (�²Q�Q¨¨Q #½���=¨� cQÇcQ�ÌEQ� LQ� =�LW�Q� *��·n�Q�²Q��
ÁnQ �¨nQ� ½�L �^�n�=� cQcQ�ÁÊ�²nc �nJg² =�¨ Sn�Q #n�gQn²� =�¨ Qn�
n�²Qc�nW�²Q� *��²n�Q�² =½^Ã½²�Q²Q�� #n�Q Qn�kQn²�nJgQ Q½���Ên¨JgQ
�½ÈQ����n²n� �ÊÈ² ¨nJg LQ�ÃQn² �nJg² ¿Q�Án���nJgQ�� Á= �QL�Jg
�nJg² =½¨¨Jg�nQÈ²� L=È SbÃQ��Q Ê½ÉQ�Q :nQ�Q ¿�� LQ� Q½���Ên¨JgQ�
,Ê�LQ�� cQ�Qn�¨>� ¿Q�^��c² ÁQ�LQ��
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� ��

:½ LnQ¨Q� 2JgÁnQ�nc�Qn²Q� ����² ��Jg gn�Ã½� L=È n� Qn�Q�
&Q�Qn�¨Jg=^²� n� LQ� Qn�ncQ 2²==²S� �ÊJg²nfQ� ¨n�L =�¨ =�LS�Q�
¿�� =��Q� n� EQÃ½c =½^ ng�Q  QÀË��Q�½�c¨Ã=g�� LnQ &�ËÈ²Q� Qn�Y
¿��gQ¤�¨JgQ�PQ 1���Q ¨�nQ�Q� ½�L Qn�Q� Q�²¨JgQnLQ�LQ� #n�a½È
A½¨ÍES�� $n� ,=�L ÁnW LnQ 2JgÁQnÃ� L=¨ ¿�� EZn�>gQ �¨vQEW�Å
g½�L[�² )=g�Q� Q�²¨²=�LQ� n¨² ½�L LQ� Q¨ fQ�=�c� L½�Jg =��Q
2JgnJ�¨=�¨¨Jg�ÊcQ Qn�Q¨ L½�Jg *�nQc ÃQ��n¨¨Q�Q� #½���=¨ ¨Qn�Q
Q�LcÌ�²ncQ &Q¨²=�² =�Ã½�Qg�Q� ½�L Ã½ EQÁ=g�S�� FQªn²Ã² Wn�Q
4�>Ln²n�� LQ� 5�=EgÊ�cnc�Qn²� =½^ LnQ Ã½ ¿Q�ÃnJg²Q� Q® �nJg² EQÅ
�Sn² n¨²� "nQ¨ ½�¨� ÁQ�ncQ�� =�¨ ¨Qn�Q ¨Qn² )=g�g½�LQ�²Q� FQ^��c²Q
0��n²n� LQ� FQÁ=_�Q¸Q� .Q½²�=�n²Ê² Q�^��c�QnJg Á=�� ¨nQ� g=¹ Q¨
ng� Q��Ëc�nJg²� =½ÈQ�g=�E LQ� EQnLQ� 9Q�²��nQcQ Ã½ E�QnEQ�� "nQ
3JgÁQnÃQ� g=EQ� L=¨ &Q^Ìg�� L=È ¨nQ L½�Jg LnQ 4Qn��=g�Q >�
Qn�Q� (�²Qc§=²n�� LnQ n�²Q��=²n��=�Q 2²Q��½�c ng�Q¨ ,=�LQ¨ ¨JgÁÊÆ
JgQ� ½�L ¨Qn�S #ncQ��Q�¨Ë��nJg�Qn² ��^Q�� ÂÌ�LQ��

5�¨Q� #�g=�²½�c¨²�nQE Án��² ¨nJg =�¨� �=Jg ÃÁQn 2Qn²Q� =½¨�
9n� ¨�Ì�Q� M=¨ &Q�Qn�¨=�Q� L=¨ ½�¨ �n² LQ� B�LQ�Q� Q½���ÊnÅ
¨JgQ� 8Ë��Q�� ¿Q�En�LQ²� ½�L Ân� Án¨¨Q�� L=È Áw� gQ½²Q �n²
ng�Q� Qn�Q 2JgnJ�¨=�¨cQ�Qn�¨Jg=^² En�LQ�� �½^ LQ� =�LQ¥Q� 2Q}´Q
Á���Q� Án� ½�¨S�Q ��¨²E=�Q� &Ì²Q� EQÁ=g�Q�� Ã½ LQ�Q� Án� =�
Q�¨²Q� 2²Q��Q ½�¨Q�Q 5�=EgÊ�cnc�Qn² ÃÊg�Q�� 2nQ �Ë��²Q =EQ� L½�Jg
Ã½ Q�cQ  =�LW� ¨�c=� �n² EQ^�Q½�LQ²Q� 8Ë��Q��� cQ^Êg�LQ² ÁW�LQ��
ÁQ�� Án� L=L½�Jg n� LQ¦Q� �EgÊ�cnc�Qn² cQ�xQ²Q�� #¨ g>�LQ�²
¨nJg =�¨� ^Ì� ½�¨ ¿nQ� SgQ� ½� Qn� 0��E�Q� LQ� 5�=EgÊ�cnc�Qn² ��
L\�� ½� Qn� ¨��JgQ¨ LW� .Q½²�=�n²Ê²�

"nQ %�=cW LQ�  QºQn�nc½�c LQ� 2JgÁ]nÃ =� Qn�Q� =½^ LnQ #n�Å
gQn² #½���=¨ cQ�nJg²Q²Q� 0��n²n� g=² ¨nJg n� ÌE�ncQ� �nJg² n�
@E¨²�C�²Q� %��� cQ¨²Q��²� Q²Á= n� LQ� 2n��Q� L>È ¨nJg ½�¨W� ,=�L
Qn� ^Ì� =��Q�=� ^Ì� LtQ -n²c�nQL¨Jg=^² =� =��Q� /�c=�n¯=²n��Q�
gÊ²²Q Q�²¨JgQnLQ� �Ì¨°Q�� LyQ Ã½� 2Jg=_½�c LnQ¨Q� #n�lQn² cQÆ
Hn�LQ² ÁQ�LQ�� 9n� g=²²Q� >½Jg �nJg² Ã½ ÁÊg�Q� ÃÁn¨JgQ� LQ�
EQnLQ� -Q²g�LS�� :½¨=��Q�=�EQn² �LQ� (�²Qc�=²n��� "=± 0��E�Q�
²=½Jg² �QLS¨�=� �����Q² =½^� ÁQ�� Q~Q PQ�=�²ncQ (�¨²n²½²n�� cQÅ
c�Ì�LQ² Án�L �LQ� LQ�  Qn²�n²² Ã½ Qn�Q� ¨Jg�� EQ²QgQ�LQ� n�
%�=cQ ����Q� �Ë��²Q�

%Ì� LnQ 2JgÁQ�nÃ� ÁnQ ÌE�ncQ�¨ ^Ì� LuQ =�LQ�Q� ,Ê�LQ� 9Q¨²Ä
Q½���>¨� ¨²Q��²Q� ¨nJm LnW �����Q²Q� 0��I�Q�Q LQ� Q½���Êz¨JgQ�
:½¨=��Q�=�EQ{² ½�L (�²Qc�=²n�� ¿�� =��Q� =½^ PQ� &WEnQ²Q LQ�
9n�²¨Jg=^²�

(� 2���Q� ���� ^=�L n� 0=�n¨ Q|�Q Q½���Ên¨JgQ *��^Q�Q�Ã ¨²>²²�
½� %�=cQ� LQ� Án�²¨Jg=^²�nJgS� :½¨=��Q�>�EQn² Ã½ ��Ì^Q� ½�L
ÌEQ� L=¨ 'n�^¨=�cQE�² LQ� 8S�Qn�nc¸Q� 2²==²Q� Ã½ EQ`�LQ�� LD¨
½�²Q� LQ� .=�Q� ��-=�¨g=����=�� EQ�>��² t¨²� /E¨Jg�� LnQ 2JgÁQnÃ
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Ú

OuW @�W¢u�E�uMnW *v�fW �vMn¶ IX�Ô¶vlºW� O@ uW Å � -¢wWl ÅW¢É
Mn �· lWI�vWIW� Æ@¢� IW®Mn� Ò vY� uMn @� OW¢ . �dW¢W�È ÈÃ IWÉ
¶Xv�vlW�� %@IWu �@Mn¶W uX @��W¢Ou�l P¢Wv < ¢IWnA�¶W� �Ó��uMn
	 O@Ò vX �Wu�W <W¢¡kuMn¶Ã�lW� Xv�lWnW� ÆW¢OW� OuW �u¶ vn¢W¢

¶¢@Ov¶u �W��W� 4WÃ¶¢@�u¶Ó¶ Ã�ÅW¢Wu�I@¢ ÆÓ¢W� 
O@Ò OuW #WMn�×W� ÆW�MoW OuW MoÆWuÈW¢uMnW =u¢¶Mn@d¶ IWÉ
¶¢WgW�� lWlW�ÖIW¢ OW¢ &vOlW� W�Mn@d¶ �Ã¢ �u¶ up¢Z� &u�É
ÅW¢¶Ó�O�u ÅW¢Iu�O�uMn ÆW¢OX� Ã�O


 O@Ò xW vMn OuW (¢WvqWv¶ Å ¢IWn@�¶W� *A�OX�@I� ��W� �v¶
WÃ¢ ¡ÓuMnW� 9º@@¶W� @Ãd¢WMn¶ÈÃW¢n@�¶W�� OvW �uMn¶ @� OW�
"¢IWu¶W� OW¢ / �dW¢W�È ¶Wu��Wn�W�� Ã�O �WÃW *@�OW�ÅW¢¶¢ÓlW
�v¶ OvWW� 9¶@@¶W� @IÈÃMn�vWÒW��
=W�ulW£ @� Wu� ,An¢ ¡Ó¶W¢ ÆÃ¢PW u� 6@¢u Wu� "I� ��W�

�� Ã�¶W¢ÈWvMn�W¶� OÃ¢Mn O@ OuW 5¢l@�u@¶u � dÖ¢ WÃ¢ ¡ÓvMnW =u¢ÀÉ
Mn@d¶ÈÃ@��W�@¢IWv¶ 	 BIlW�Ö¢È¶Ñ 5&$& �� lWMnAgW� ÆÃ¢OW�
%vWW +�¶v¶Ã¶v � Ã�dHÒ¸ nWÃ¶[ �� 9¶@@¶W�� O@¢Ã�¶W¢ �Ov[ 9MnÆXuÈ�
+n¢W 5¢lA�W n@IW� �Wu�X� ÖIW¢¶@@¶�vMnW� $n@¢@�¶W¢� %uW #WÉ
Mn�×W ÆW¢OW� �v¶ OW¢ ?Ã¶v��Ã�l C��W¢ 2u¶l�uWOX¢ lWd@Ò¶� &¯
IW¶Wn¶ �Wv� ?ÆWudW� O@¢×IW¢� O@Ò OuW Å � OW¢ 5&$' W�lW�\v¶W¶Z

� ( ¢� OW¢ ?Ã@��W�@¢IWv¶ d¢ÃMn¶I@¢ Æ@¢� °� X¢�Ôl�uMn¶W OuW
9Mn@hÃ�l OW¢ &Ã¢ ¡ÓuMnW� ?@n�Ã�lÃ�u � Ã�O n@¶ �uMn¶ �Ã¢ u�
IWOWÃ¶W�OW� 2@ÒW ÈÃ¢ Æu¢¶Mn@d¶�vMnW� &¢n �Ã�l OW¢ �¢vWllWÊ
MnÓOul¶W� 1Ó�OW¢ IWulW¶¢@lW��  �QW¢� @ÃMn OW� = n�¶@�O
&Ã¢ ¡@ u� lW@�¶W� ÆWW�¶�vMn lWdÔ¢OW¢¶�

%uW 4WÃ¶¬@�u¶Ó¶ ¶@�O OW¢ #W¶Wv�vlÃ�l OW¢ 9MnÆWuÈ D� OW¢ 5&$&
�uMn¶ v� =WmW� ÆWv� OuW �@¶u �@�W 9 ÃÅW¢Ó�v¶Ó¶ �WOW 1@�OW lWË
ÆAn¢¶ I�uWI Ã�O �WOW 3u¶l�vWO �Ã¢ u� "Ã�@Ò OW¢ Å � yn� Xz�É
lWl@�lW�W� <W¢¡kuMn¶Ã�lW� lWIÃ�OW� Æ@¢�

)WlW�ÆÓ¢¶vl v¶ O@ l@�ÈW 7¢ I�W� OW¢ WÃ¢ ¡ÓvMnW� =v¢¶Ì
Mn@d¶ÈÃ@��W�@¢IWu¶ ÆuWOW¢ v� (¢@lW lW¶W��¶ OÃ¢Mn OvW 9Mn@dÉ
dÃ�l OW¢ &Ã¢ ¡ÓuMrW� =v¢¶Mn@d¶lW�Wu�Mn@d¶� RuW �Ã¢ XMn
OW¢ uWIÈWn� 2u¶l�uWSW¢ OW¢ 5&$& Ã�d@Òº� %@ Å � OuWX� WMn
1Ó�OW¢� A�lW¶¢WI¶W ?uW� v¶ OvW ¡ �u¶uMnW <W¢Wu�vlÃ�l &Ã¢ ¡@�
%vW Æu¢¶Mn@d¶�vMnW +�¶Wl¢@¹u � ¶W��¶ �Ã¢ Xv�W &¶@¡¡W O@¢�

=v¢ Æ@¢W� Å � "�d@�l @� OW¢ "ÃedHÃ�l� O@Ò OuW 9MnÆWuÈ
Xu�W¢ 5¢l@�u@¶u � ÆuW OW¢ &Ã¢ ¡ÓuMnW� =v¢¶Mn@d¶lW�Wu�Mn@d¶

��  Æ n� AÃ ¡ �u¶vMnW� ÆuW @Ã Æv¢¶Ms@d¶�uMnW� )¢Ö�OW� �uMn¶
IXv¶¢W¶W� �Ô��W�

=W�� Wu� ¶Ó�Oul �XÃ¶¢@�W¢ 9¶@@¶ OuW (¢@lW OW± #WvÂv¶¶ ÈÃ
Xu�W¢ v�¶W¢�E¶v �@�W� 5¢l@�v@¶u � Æu¢¶Mn@d¶�vMnY� $n@¢@�¶W¢
¡¢Öd¶�   �ÃÒ W¢ uMn ÖIW¢�WlW��  I [¢ T@OÃ¢Mo �uMn¶ Wu�W¢ Æv¢¶

� Mn@d¶�vMnW� Ã�O AÃMn ¡ �v¶vMnW� ;�@JnÓ�lvl�Wu¶ Å[¢�Ã¶vl l[nW�
�Ô��¶W� ;� W � Mn lW�@ÃW¢ @ÃÈÃO¢ÖM�W�� =v¢O W¢ OÃ¢Mn Wv�W
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?ÃlWnÔ¢ul�[u¶ ÈÃ OuWW¢ 5¢l@�u@¶u � �uMn¶ v� Wx�W 1@l[ ÅW¢W¶È¶�
OuW W un� {� Wu�W� IW²¶v��¶W� ?Wvº¡Ã��¶ 	 u� -¢uWlÈW|»W�
�Ó��uMn 	 ÅX¢Ã��Ôl�uMnW� �Ô��¶W� Wv�W 7kuMn¶W� @� �WÃ¶¢@�W¢
9Á@¶ ÈÃ W¢dÖ��W�!

+� ��� ,@n¢nÃ�OW¢¼ nuW�¶ �@� OuW #[¶Wv��lÃ�l Wu�W �WÃ¶¢@�W�
9¶A@¶W @� Wv�W¢ ? ��Ã�u � dÖ¢ @ÃlW³Nn� W�� ÆW�� EÃMn dÖ¢ O@
)¢ ÒnW¢È l¶Ã� 1ÃÇW�IÃ¢l W}�W "Ã�@n�W lW�@Mn¶ ÆÄ¢OW� O@�u¶
X 2u¶l�uWO OW ? ��ÅW¢Wv� I�WvIW� � ��¶W�

%uW ? ��Ã�u � OW ��� ,An¢nÃ�OW¢¶ ÆF¢ ÖI¢ulW� ÆW�ulW¢ Ã�Í
d@W�O Ã�O � M�]¢W¢ @� W~�W Æv¢½Mn@d¶�uMnW ;�u � ÆuW OuW &Ã¢ É
¡ÓuMnX =�¢¶Mn@d¶lW�Wv�Mn@d¶� OuW vMn �u¶ OW¢ ?Wu¶ @Ãd @��W
)[I�W¶W OW Æu«¶Mn@d¶�uMnW� Ã�O  Èv@�^� 1WIW� W¢¶¢WM�W�  ��
Ã�O OW¢W� �W¶È¶W ?vW�W ¡ �u¾vMnW °x�O�

%vW )¢Ö�UW� OvW W O_¢ 9MnÆWuÈ ÅW¢IuW¶W�� Wu�W¢ =u¢¶Mn@d½É
Ã�u � ÆvW OW� )W�W��@�W� 2@¢�¶ IWuÈÃ¶¢W½W�� W¢lWIW� uMn @Ã
VW¢ 4WÃ¿¢@�v¶Ó¶� @IW¢ @ÃMn @Ã OW¢ 9 ¢lW Ã� Ov[ &¢n@�¶Ã�l OW¢
;�@InÓ�lvl�Wu¶� O�W u� OW¢ 4WÃ¶¢@�u¶Óº vn¢W� "ÃO¢ÃM� i�OW¶�

7¢×dW� Æu¢ ÈÃW¢¶ Wv��@� OuW u�¶u¶Ã¶v �W��W� (¢ElW�� %uW ØKW¤Î
¶¢@lÃ�l Å � 0 �¡W¶W�ÈW� @� Wv� ÖIW¢¶@@¶�uMnW 5¢l@�� Å � OW¤
vMn IW¢Wu¶ lW¡¢ MnW� n@IW� ÅW¥Ã��Õl�vMn¶ X Wv�W� 2v¶l�uWO OW¤
&Ã¢ ¡ÓuMnW�� =uª¶Mt@d¶lW�Wu�Mn@d¶� @Ã¶ � �W #`Mn�ÖW v�
LWÈÃl @Ãd Wu�W *@�OW�¡ ��¶�� �u¶ %¢u¶¶¶AE¶W� ÈÃ ¶¢WgW�� 4Ã�
v¶ ÈÆ@¢ ÈÃÈÃlWlWLW�� O@Ò �WOW¢ v�ºW¢�@¶v �@�W <W¢¶¢@l OW� <W¢Ï
ÈuMn¶ OW¢ :W�v��Wn�W¢¶@@¶W� @Ãd Wu�W� :Wu� vn¢W¢ *@�O�Ã�ld¢WvÉ
nWu¶ IWOu�l¶� Ã�O ÈÆ@¢ @� )WlW��Wu´¶Ã�l dÖ¢ < ¢¶Wu�W� OuW vn�W�
vn¢W 7A¢¶�W¦ W��¢ÓÃ�W�� "IW¢ RW¢ OÃ¢Mn OW� <W¢¶¢@l lWIÃ�OX�W
9¶@@¶ IWnÓ�¶ Wv�W (¢W�nXv¶ u� <W¢�Wn¢ �u¶ %¢u¶¶¶@A¶W�� Æ@ u�
Wu�W¢ OÃ¢Mn ÖIW¢¶@@¶�vMnW 5¢l@�W lW�W��¶W� =v¢¶Mn@d¶lW�Wv�É
Mn@d¶ ��Mn¶ OW¢ (@�� v¶�

%@ÈÃ � ��¶ OuW Mn � W§ÆÓn�¶W &¢MsWu�Ã�l� O@Ò OuW �ÓMn¶vÍ
lW¢W� 9¶G@¶W� OW¢ )W�Wu�Mn@d¶ ÈÆ@�l�ÓÃil un¢W� =v��W� OW�
MnÆÓMnW¢W� @ÃdÈÆu�lW�� ÆW¢OW�� %uWW j�Oa¶ u� OW¢ &Ã¢ ¡Ó�MnW�
>v¢¶Mn@d¶lW�Wu�Mn@d¶  l@¢ un¢W u�¶v¶Ã¶v �W��W <W¢@��W¢Ã�l�
v�OW� �WOW�¢ OW¢ O¢Wv l¢ ÒW� 9¶A@¶W� v� lWÆuW� 5¢l@�W� ×IW¨
�Wn¢ 9¶u��W� ÅW¢dÖl¶ @� W��W ��Wu�W¢W� 7@¢¶�W¢� #Wv OW� &�¶Ð
MsWvOÃ�lW� OW¢ )W�bu�µMn@d¶ � ��¶ vn�W� O@nW¢ Wu�c dÙn¢W�OW
8 ��W ÈÃ�

)@�È @IlWWnW� O@Å � u¶ �@Ã� O@¢@� ÈÃ ÈÆWvdW��� O@Ò v� Wv�W©
=v¢¶Mn@d¶ÅW¢Wv�ulÃ�l �u¶   ÆWv¶lW¶WM�¶W� ?vY�W� ÆuW OuW &Ã¢ É
¡ÓuMnW =v¢¶Mn@d¶lW�Wv�Mn@d¶ OvW Xu�ÈW��W� < ��Æu¢¶Mn@d¶W�
OuW :W�OW�È n@IW� ÆW¢OW�� uMn �Wn¢ Ã�O �Wn¢ u�Wu�@�OW¢ ÈÃ
ÅW¢kWMn¶W� Ã�O Wu� )@�ÈW ÈÃ Iu�OW�� OWW� Xu�ÈW��[ :Wu�W �uMn¶
�Wt¢ Å �Wu�@�QW¢ lW¶¢W��¶ ÆW¢OW� �Ô��W�� %vW lWlW�Wv¶vlW Æu¢º�

��

dodis.ch/63340dodis.ch/63340

http://dodis.ch/63340


�5U-L�i[5U; �3U¯rP[Pg;[� g-rr �{ ��-�g  <�7<r� 7-® 7[; ���5V¦
L³U��rQ =[r<� �<i3��°r7\P>r ��.r7;i�~{i[�[g �r7 �{P-� ��®?n�
� ~{i[�[g L�-P¢³�7[P  [�7� !�r L{�7;�� -3<� 7[< ";���-i[�°��~{j[�[g
<[s< P< [��; �-r7i�rP�L�<[U<[� -�L  [���5U-L�i[5U<o �r7 ~{i[�[§
�5U<o �<3[<� P<P<r³3<� -ii<r -r7<�<r &�--�;r� �o �-ii< <[r<�
3; -Mr<�<r �{rOdg��� 7-� U<[®� P<�.7< 7-rr�  <tr 7[< !<���-k[�¯�
 [�g�-o  <�7<r �{ii�;� ¡³�7< @[r r<���-i<�  [�Pi[<7 7<� �<o;[r¨
�5U-L� �<L-U� i-�L<r� �A[r< �<¥[<U�rP<r o[� 7;r -o ��[<P 3;§
�<[i[P�<r $-��r<���--�<r r[5U� o<W� i²�<r ¥� g²rr<r� {Ur< �<[r<
;[P;r; *[���5U-L� [r ��-P; ¥� ��<mi@r� �[;�  ³�7< 7-� 3<��<M<r7<
�-r7 7-�-r U[r7<�r� 7[< -�� 7<o !<���-i[�¯���<5U� O[<®<r7<r
g{rg�<�;r )<��O[5U��rP<r ¥� ;�L³ii<r�
�[< &5U ;[¥ [�� -�5U 7<� �r�[5U�� 7-® 7-� �{r 7;� ���{�°[�5U;r

*[���5U-L��P<o<[r�5U-L� P<�5U-M;r< &¤��<o r[5U� 7<r ��L{�7<�©
r[��<r [U�<� *de���5U.L� �r7 [U�<� ��/7[�[{r<iiBr �-u7<i�~{i[�[g
;r��~�[5U�� &[< [�� [r 7<� '-� <[r *<i�U-r7<i�i-r7� {Ur< +�P-rP
¥�o  <<�� {Ur; <[P<r< %{U��{M<� 7-� 7��5U r[<7�[P< +²ii; 7[;
!-5U�<[i; �<[r<� P<{P�-�U[�5U;r �-P; �r7 �;[r<� %{X��{M-�o��
-��Pi<[5U�� �r7<o <� �[5U [r ;[r <��{�°[�5U<� %=P[{r-i�¤��;o <[r¨
�5Ui[<®;r if;®;�  ³�7; <� -ii<r �r�5U-��rP<r ³3<� �.r7;i�~{i[�[g
¥�¡[7<�U-r7<ir� 7<r<r =� 3[�U;� �@[r< '�;�< 3; -U�� U-��
&5Ui[<®i[5U [�� 7[< &5U ;[¥<�[�5U; �[7P;r{��<r�5U-L� 7-�

%<��i�-� ;[r<� *[ii<v�-g�<�� 7<� �[5U  ¯U�<r7 �-U�U�r7<��;r �{ii¨
¥{P<r Y-�� �[< &5U <[¥<� o[� [U�<r �[<i<r &~�-5U;r� �{r 7<r<r
7[; 7�<[  [5U�]P��<r r[5U� -���5Ui[<®i[5U 7[; [U�;r �[r7� o[� [U�;w
�<��5U[;7<r;r �i-�3<r�3<g<rr�r[��<r �r7 [U�;r �C¥[DU�rP<r ¥�
7�<[ P�{®<r ;��{~°[�5U<r ��i���<r L³Ui;r 7[; �;7�{U�rP� 7[< <[r
�<�<[rU<[�i[5U�;� ���{~- L³� 7[; �£[��<r¥ �r7 7[; +�g�rL� [U�;�
�<[o-� 3<7<��;r  ³�7<� <[r ���{~-� 7-� 7[; )<��5U[<7;r-��[Pg<[�
�;[r<�  [�Pi[<8<� r[5U� -5U�<� �r7 ¥� 7<o 7[< ���{~°[�5U< *[��¨
�5U-L��P<o<[r�5U0L�� [o �<[��< [U�<� ��³r7<�� <[r; ){����L; 7-�§
��;ii<r �{ii� #Xr< 7[<  ²Pi[5Ug<^� ~{�[�_�;� ��P<3r[��; <[r;�
�r�<P�-�[{r ¥� �<�g<rrr<r� ��5U� 7[< &5U ;[¥ -�� 7[E�<r ��³r7<r
-r7<�; *<P;� �o �[5U 7<� ;[rP<i<[�<�@r �g�[{r ¥��  [���5U-L�ª
i[5U<r �[r[P�rP 7<� ;��{�°[�5U<r �¯r7<� -r¥��5Ui[@®<r�
�[< &5U.M�rP 7<� ���{~¯[�5U<r *[���5U-L��P<o;[r�5U-L� �r7

7-� �rg�-L���<�<r 7<� <���<r  -®r-Uo<r 7;� %²o;� )<���-P<� -�L
7<o �;3[;�< 7<� +{ii�-�[L; �r7 �{r�[rP<r�; U-3<r @[r;r �{rOdg�
¥ `�5U<r 7<r 3@[7;r  ;�U{7<r ¥�� �[r[P�rP ���{~-� U<�-�L3;§
�5U {�<r� �r�<P�-�[{r �r7 +��-oo;r-�3<[� r-5U 7;o ){�3[i7 7<�
#���� �[<�< 3;[7<r  ;�U{7<r �<�L{iP;r ³3�[P;r� -�5U �;�¨
�5U[;7;r< +[<i<� ~{i[�[�5U< �r7  c���5U-L�i[5U; 7[; ;[r<� �;[r  [��«
�5U-L�i[5U; 7[; -r7<�<	 '�{�¥7<o �[r7 �[< r[5U� �r�<�<[r3-� 7[;
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;[r< �5Ui[<®� 7[; -r7<�; r[5U� -��� (r7 7[; �[;3¥;Ur  [�Pi[;7<�
7<� #��� U-3<r 3[� �{� g��¥<o {Ur; ���r-Up; 7[; !{� ;r7[P§
g<[� -r<�g-rr�� 7`; +��-oo;r-�4<[� L{��¥��<�¥<r� 7[;  °U�;r7 o<U�
-i� ¥<Xr �-U�<r L³� �[F -ii< L��5U�3�[rP;r7  -�� &[; X-��<r �[5X
�|P-� P��r7�¯�¥i[5U ³3;� 7[; &5U-M�rP ;[r<� ��<[U-r7;i�¥{rB
P@;[r[P�� 7��5U 7[; 7;� �<o;[r�.o;  -�g� 7<� &<5U� <�P°r¥�
 {�7<r  ¯�<�
�� a�� �rr²�[P� -�L 7[< ��³r7; ¥��³5g¥�h}oo<r� 7[; ¥�q

&5U<[�<�r 7;� ¥� 7[<�<o + <5g ;[rP<i<[�<�<r )<�U-r7i�rP<r
L³U��<r� �� R<r³P��  <rr  [� L<����<ii<r� 7-®  [� �r� U<��; [r
<[r<� &-5gP2
��< 3<Nr7<r�
�-� $�{3i@o 3<��<U� r[5U� 7-�[r� ¥ [�5U<r ¥ <[  ;�U{7;r 7@�

);� [�gi[5U�rP 7;� �[r[Pg;[� ���{~-� ¥�  °Ui<r� &[5U<� g-rr
o-r r�� �<r�P���rP <o�Nr7<r ³3;� 7[< �{i[�[�5U<r ��P;3s[��<
7<� +��-oo<r-�3@[� [r ;[r;� �<o;[r�5X-L�� 7;�<r  [�Pi[<7;� 3[�
�{� r[5U� -ii¥�i-rP<� +;[� ;[r-r7<� LK[r7i[6U P<P<r³3<���-r9<r�
7[<� ��<ii� G[r 3<7<��<r7;� �i;o;r� 7<� &�-3[i[�¯� �r7 7<� ��[<7;r�
[r ���{�- 7-�� �r7;��;[��  <�7;r {Ur< ;[r; );���±r7[P�rP
¥ [�5U<r :<r &;5U� 7<� �<o;[r�-o<r  1�g�;� �r7 [U�;r ;lL
$-��r<�r 8<� #��� r<�; &�-i��rP;r �r7 7-ob� <[r; &5U ¯5U�rP
�r�;�;� �{r�[r<r�� ;r���;U<r� �[r; <��{~°[�5U; �r�<S�-�[{r� 7[;
-�L �<5U� �¯r7<� 3;�5U�°rg� [��� g-rr [U�; 3<��<r ��³5U�; r��
U<��{�3�[rP<r�  ;rr �[; �[5U [r ;[r<r  H[�B�<r %-Uo<r ;[rL³P��
 [; [Ur ¥�o �;[��[;i 7[; #��� 7-���<ii��
�<�r��U[P;r7 �[r7 r[5U� �{ �<U� 7[< �ro[��;i3-�<r ��� `�§

g�rP;r 7<� �[�g�[o[r[<��rP -�L 7<o �;3[@� 7<� +²ii; �r7 �{r§
�[rP<r�< [o �<L{iP; 7;� �rg�-L���<�;r� 7<� %²o<� )@���-P;� -i�
7[; (r�[5U;�U<�[�� [r 7<�  [� �r� U<��< 3;Nr7<r� �[i-�;�-i< �r7
~�{�[�{�[�5U< �3o-5U�rP<r �[r7 r[5U� P<r³P;r7� �o 7[<�;r ,�¨
��-r7 ¥� ³3<� [r7<r� �� [�� x{� <r7[P� {Ur; )<�¥�P 7-� P��r7§
�°�¥i[5U< $�{3i<o -r¥��-5g<r o[� 7<o P<o<[r�.o<r *[ii;r� ¥�
;[r<� �²��rP ¥� P;i-rP<r�  -r 7-�L L;����;ii@r� 7-® 7[I�<� *[ii<
3<[ 7<r ;iL ![5U�o[�Pi[<7<�r 7;� �<o;[r�-o<r  -�g�<� �{�U-r7<r
[��� ¬<� 3<��;U� <3;rL-ii��  ;rr r[5U� 3<[ -ii;r� �{ 7{5U 3<` 7<r
o<[��@r 7<� �<5U� �¯r7;��
!;���-i; �¯r7<�  `< ��;��<[5U �r7 7[; &5U ;[¥ U.3<r ;[r

{M;r�[5U�i[5Z<� �r�;�;��<� -r 7[<�;r �<o³U�rP<r o[�¥�-�3;[�<y
�r7 o[�¥�U;iL@r 3;[ 7<� &�5U< r-5U �²��rP<r� 7[; >� [Ur<r PJ¨
��-��;r  ³�7<r� o[� 7;r -r7<�r �°r7<�r 7[; <��{�°[�5U< �[r[T§
g<[� ¥� �;� [�gi[5U<r� {Ur; [U�; !;���-i[�¯� -�L¥�P<3<r�
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