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�
km~lZ)�leCdRL�HKeC�CbQZ°LSZ$bQ\mJ6Y9�[Jfkmd`\_^6k[^6Y[JN�=bKHQHKJf\[PCJ�|�LN�CL�L�FIHKJ6LNMqYmJfMcjckmdfJ6Y \���|}eC�CL�\��Nkm�NY_LRHKJfMcMcJ]kmdf�cZ$km^f�c@
¥ d6JfZ)Y[JSZ�^6k[�Caca¨HK��\_Mcb��9eC�C~cMlZ�Mc^6�c�NM!O�X"^fHKj���\­^6k�|�LN��O!LNYm�NdwL�\meN\w@
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¥ aca�J6MELq�9J¤�[Jfd6Jf\ma"JfMEL�XcYmeCalHK^6|}LqJ6HQ|}^fHKJf\mb ����\[\_JfYm^f\S|�~l\_L�\_eN| a"J�@�W1dfJ6YmJfX"JfHKMcbv�9eC��J6��O�X�^6HQj�Ll�
LN|:J6HBO�L |:eN\mbQP����6bQhN\�|¡~l\�L�\9�mLl�IJf�NO¯LNY ���cbQ\mJ6Z!\ �cYmL
� |:e)jcJ6HQH/� LN|:J6HQO L X�^6HQj��Na�L�M¯�9JfHQPCJ`\_J`\m\}XcYmeCa��
HK^f|�L��NHQ\_LNH��NMleCk{|:J6�CeNHKj��Nkm�NY_L:\_�CY[J6Z$kmdfbKZ=�5^6kTLN|:bKMcJfZ�Jf�NO Y[^6kmdfJ:L¡�[JfHKJfM jcbKXcHQeC|}LN|�~cMcZ°L�\��NY[�NO!Ll�
P�LNH�L�|}bQM$\¦L���LNk[eCMcHKhq�9JfH�LNj�L°\_eCZ$Y_L�|}�NY¦HQ^f\mJ6d6��|:J6�CeNHKj��Nk[eCZ=�
bKHQHKJ`\mPCJSJ6HQ|}^fHKJf\mb |:J6�N�9eNM$\meCH���kmeCZ���\ �
\_JfZ$bKM!\_^fkmJN@

� ����� � ��� ��� ���	��� ��������� 
 � ������� ���
� � � ��� � ���
� �
�
� ��� ������� � �	�
����� � ��� � � ��� � ����������	 ���

D�kmd6LNZ°LNkmdRLNHKLNX)�m��\�L  A'� " �fbKZ$Z=��^6k�LNdRLNaca�L�M�bQ|}XcHQb �fbQ\ |}h)jceCMq�9JfHQPCJ`\_J`\m\�XcYmeNacHK^f|��NZ:ZN^fXcd6bQZ=@
DGFIHKJ6LNMqM!OCJ6HBPCJfM�gQYmh)jceN\m\�YmJ6LNZ!\_gBP�XcY[eC�CY_L�|}eCZ:LNd �]a$�[J �f\m£ � �fkmeC|}LN�i��LNk[d6M���H�L�\_�NMqZNJfYmJ6k[df\m�cH

^6Y[�cJf\mbKZiJfH"LTZN�NYmM!OCJfd6Jf\m�cZ�eNa)�[J6Z!\_~l|�LNbB\w@ � bKM!\�|��NY PNeCHQ\ Y[hCH�L]kmdfhc�)J6d6JfZ:LNd�eNa)�[J6Z!\_~l|}eCZ�LTM!OCJfHQP��
a�J6ME~cMcb��$~cJ}\mgKXc~ck ��LNZ=�vLN|:bKMcJfZ LNdqLNd}J6Y[J6jc|:^6M!OCJ��v�ceC�NOsL �ceCdfdw�u�[~lZ \_LNY[\meCd6h P��NHB\_eCdfhCZ ^6Y®\_^fZNJ
jcJfk[\_Y[~cZ!\_gBPNL�M �9JfHK�cHQgKY[��L�\_hl�"��| L��cbBP�L�\_Z�eCdw�Nk[b ��\mH���\m��L�\mhCk_�N�}|}Jf�C|}LNY_LNj @]D jcJ6k®\_Y[~cZ!\_gQP��9J6HQ�cHKgQY_�Nk
�6kmLNZ�LS����\m\m^6Y[a"JfM�\_�CY®\_^6MlbKZ=�cL�XcY[eC�CYmLN|]�mL�bKMcZ$a�LNM:J6dfJ6Z�Jf\�LNd¦eCa$�[J6Z!\_~c|:eCZ°L�\ X�eCM!\_eNk_LNMq~c��O!LNM �c�NO
��LNk[d6M���HK��L�\9�[~cZ=� |:bKM!\SL MlJ6| ~cMcb��)~lJ � eNZ�L°\w� X"JfYmkmdfJqL��cbQP�L�\mZNeCd6�NkmeCZ k[dw�N|}�NM�LNZ Z�eCYmHK��\3�m�°\ ���NOCJ �
HKJf|�a�J¦PC^fPNJN@

D Z$�cHQP)bKHK�N�CM�L�Z�LNdfeCM Ym^fkmd6^`\w�]L�|}bB\qLEXcYmeN�CY_LN|:eCdfh McJ6| �ceCd6�cL�\�HK^`\_YmJ�� �fk_LNZ�P��NHB\_eCd`\�L�\m��L�\
Y_L'�®\�Ll� LqXcY[eC�CYmLN|}McLNZ�Z)gBP)�cHKY[�CH Z�J6HKH Z�L�XcMcb�L1@S¥ �NO FIHKJ6LNM XcYmeC�NY_LN| �9~l\m\_L�\���k_LqL�W)\_LNY[\¦�9�l�C�NPC^fM!O
Z$bK^fY[\_^fZNJfHK^6k[^f\c�[J6HQJ6M!\_b �uLN|:bKMcJfZ�\mgKXc~ckmL­YmJ6LNZ!\_gQP{XcYmeN�CY_LN|:eCZ�J6k[Jf\m^6M����������! #"�$%�����!���� �&f@«D'�������! 
\_gQXc~ck�J6��O�J6HKJf|}JTJf�NO�eCHQOCLNM �Ckmk[d6Jf\mJf\[\{eCa$�[J6Z!\_~c| ��LN|:b
\�LNY®\�LNHQ|�LNdfdwLiL�XcYmeN�CY_LN|±ZN�CY[M$ONJ6dfJf\_^fMcJ6Z=�
(*),+.-0/1/32547618:918;/<-!8;93618:=�>@?A/CBA/1/32;D*6<D:636C6<E0FHGI/�-0/KJ0D:LID*6;MILI4N4POHOI4Q=R4�SUTWVQ91J0XY918;/<2:DQZ
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L�Z$�cHQP)bQH��N�CMcLNZ�L�XlYmeC�CYmLN| �NHQ\_LNH ��L�kmd6Mc�NHK��L°\_hiZNeN|}X�eCMcJfMckmJfbQ\w@ D�� ���°�[J6HQd6b �l�ceC��O�L�\_gQXc~ck­~lMcb��$~cJ�@
� bQPNJ6H"^6Y[\m^6Z°LNj���kIMcbQM��6kILSM!OCJfHQP)a"JfM
��LiW$\�LNY®\��9�c�N�NPC^fM$O}X�LNYmLN|:^f\_JfYmJfZN^6M!\ Z°LNX�eN\[\I^fY[\_^fZNJ`\ McJ6|

\���YmeCHQ��L�\3�[~lZ:Jf�NO��NHKeCa���HKbKkvP��NHQ\meCd6hNa�LNM
�)��LNMcJf|¢LNd`\ |}bQMcjcJfMqeCHQOCLNM��9�c�C�NPN^6M!O)McJ6Z��°\ ZNJfHKH LNjlM)~lMcZ=�
LN|:J6HBO1bQZ�L�df\���LNk[d6M���HKMcb k[d6J6Y[Jf\mMc^N@ D{�c�leCdN���ceN�NOqL�~cMcb��)~lJ¦\_gKXl~ck�� J6HQJ6|:J6Z$YmJ¦PNeCM�L�\mZNeCdfh}Z�eCYmHK��\_e��
dw��k[\�a�Jf\�L�Y[\_�cLNkmk[~cZ=��LNd]bKHBOCJfM��9�c�C�NPN^6M!OCJfZ!\_�CH L�Z$�cHQP)bQH��N�¡�NHQ\_LNHK~cZi|:J6��PN��HQ\_eNdf\�L°\_eN\[\I^fY[\_^fZN^`\ P1bQkmk[dwL
ZNJfHKH5Z°LNXcM$~cMcZ=�=^6k{LNd6~1\��NM |���Y �6k_L�Z�L�YmY_Li�cbBP�L�\_Z�eCd6��L°\_~cMcZ=@I¥vMlMcJ6Z Li\_J ���lMcbKZ°�NM�L�ZqJ �1XcHKb �6bB\�ZN�CY �
M!OCJfd6Jf\_��\�L�j��Nk¦LiMcJ`PCJ�@

D�\mJ ���cMcbQZ°L�LNHKZ°LNHQ|�L�dw�Nkm�Na�LNMqJf�NO k_Lu�m��\meCk��9~lMcZ��fbKeCM���HKbKk�M!OCJfHQP)b JfHKJf|���L�� �������B� bQHKHKJ`\mPNJSL�McM�LNZ
J6��OqkmX�J �fb��NHQbKk�P��NHB\_eCd6L�\�L1�cL��
	��
"9HKJ`\ � a�Jf�9eNYmJN�1PNL��NO���L�km� � HKJf\ $�M!O �°�®\�kmJ6�NgQ\_k[^6�CJ`\w@vD $H�����
�����������������
��� ���  ���!��#"�$&%�&¡kmdfJ6YmZ�J6dfJf\iJf�NO �°�]H���\m��L�\_hNk_�N�Cb«\�LNY®\_eC|}�NM!O$\TjcJ���Mlb��NH � ��LNkmdfM��NHKL�\��wP�LNHvLNd`\S^fYm�cJ`\3�[�cZ
J6H �«�leC�NO L�jlJ���Mcg �6bQhCZ L�Z$bB�9J¤�[J6df^6k[YmJ�Ml^6dfPNJ�HKeNZ���HKbKkmLNZ HQJ6k[d6McJfZ�@qD'�(	�� kmJf�CgQ\mkm^f�C^fPNJ6H X"JfjcbK��J6�c�cJfd
��LNk[eCMcHQhq|}h)jceCM¨Jf�NO)|���kma�L�bQk]�N�NOCLNd6��L°\3�[~cZ L�HK��\_�cL�\_hCkm�N�Cb5\�LNY®\_eC|}�NM!O!L�bKMcZ°L�\6@]D kmd6JfYmZ�J6d6J`\_JfZNJf\
��LNk[d6M���HQP�L:MlJ6|¢ZNJfHKH5L��cgQPNeN\m\��9�c�N�NPC^fM$O��NHB\�LNH"P1bQkmk[dwLCLNjleN\m\�~cMcb��$~cJS^fY[\m^6Z$McJ6Z�Jf�NO��°��MlJfPCJ`\]LNjlMcb/�
^6k��c��OCJ6HQMcb LNY[Y_Ll�1�ceC�NO�LiYm^6�NbKYmJ{|��NYIMcJ]�cbQP�L�\mZNeCdfd6~cMlZ����cLNMcJ6|±J6�cJfHQOCJ`\m\�a�Jw�N��O!LNdf��L�\_~lMcZqJ6�NO �°�
H��°\_��L�\mhCk_���Cbl\�L�Y[\_eN|��NM!O$\w�!^fkIL�d�^fY[\m^6Z$�cMcZ�Jf\ ~c��O!LNMceNHQO!L�M}McJ`P��}P��NHQ\meCd6hN�ceCd�YmJfMcjcJ6HQ�cJf\9�[�cZ=�lL�|}b�L�d
J6HQ�Cd6�iP��NHB\_eCd6L�\_eN\­J6HQ�9Jfjcb/@

D ZN�CY[M$ONJ6dfJf\��°\�LNj���k}\_J����cMcbQZ��'�mL ^fk}HQJf\ � a"J`�9eCYmJ�kmd6JfYmZ�J6d6J`\_JfZ�J6��O1�1\m\_Jfk}�cLNkmdfM��NH�L°\�L LNdf\:JfYmJ6j��
|:^6M!OCJfd6b/�«�ceC�NO L Z$�cHBP1bQH��N�qJfHKJf|}JfbQ\T��LNk[d6M���HKh ZNh)jcYm^fkmd6JfZ�bQ|}X�J6YmL�\_gBP XlYmeC�CYmLN|:eCdw�Nk[b k[\mgKHQ~ck9�[Jf�NOCJ �
ZNJ`\��ceCYmjleCd6M�L�Z�@vD�Z$�cHQP)bQH��N�Ce�\�P��NHB\_eCd`\�L�\mhiXcYmeC�NY_LN|:eCZ�\_~cHKLu�[jceCMckm�N�!LNbB\ ��LN��OCeC|}�NM!OCeCk�JfHKkm�NYmJ6Mlj��
HKeN�CbKZ°�wP�LNH �6k_L�ZsYmJfMcjcZ$gQP)�cHIZN�CY[�cHK|:^6M!OCJfkmJfM�HKJf�cJf\mMcJ�|:J6�N�9eN�!LNHK|}LNdfMcb/�«LNd�bQ|}X�J6YmL�\_gBP XcYmeC�NY_LN|:eCZ
�cJfHQOCJfkmk[^6�CacbQd6eCM!O)gQ\_�Nk_���ceCd���L�kmd6Mc�NHQ\�HKJf�NOCJfMc�C^6ala J6HK���9J6HQ\m^f\mJ6HKk[dw�N|:gQ\_�NkmYmL�^6Xc�lHK��Z$bB�9eCYmY[eN\m\�|:h1jck[d6J �
YmJfZ�P)bKk[d6eCM!\]X�eCM!\TLNd¡bKHQONJ6M JfkmJf\mJ6Z$a�J6M�LNHKZ°LNHQ|�LNdf��L�\mhCZR�[hCH @]D{d�bQ|}X�J6YmL�\_gBP�k[\_gQHK~ck�|}Jf�'�[JfHKJfMc^6k[JiL
�9~cMcZ �6bQeCM��NHQbKk�XcYmeN�CY_LN|:eCZ$a�LNM \_e'P��Nacacb |:eN\_bBPN� �6bKh�\�LNj LNY[Y_Ll�=�ceC��O�Jfd6JfZNJf\RL}a"J`PN��HQ\�|}h)jckmdfJ6Y[J6ZNJ`\
XcY[hCa��NH �[~cZ�bB\m\ bQk�LNHKZ°LNHQ|�LNdfMcb/@

D{ack[df\mY_LNZ!\w�5X���Ym�$~cdwL�|}eCkf�
bK|:X�J6Y_L°\_gQP�XlYmeC�CYmLN|:eCZ��cJ6HBOCJ6k[km^f�CacbKdfeCM!O)gQ\���k_�NYmLl� km�N\6�
kmdfbKM!\_^fd6bQkm^6Y[J
|}�NY{Z�eCY_�Nala�LNM ZN^fkmd6�lHQ\RJ6�NO |}e)jcJfHKH  BACA�"/� L�|}bQa"JfM X��NYm�$~cd6LN|:eCk¦XcY[eC�CY_L�|}eCZ�P)bKk[J6HKZ�J6jc^fkm^`\R�9~lMcZ��
�6bQeCM��NHQbKk�|}h)jceCM kmX�J �6b���Z°�NHK�cL�\3�[~cZ=@RD acbQd6eCM!O)gQ\_�NkmeCZ$�ceNdN� bKHQHKJ`\mPCJSkmdfbKM!\_^fd6bKk[�cJ6d���L�kmd6Mc�NHQ\]Z°LNHQZ$~cHK~ck
LR\mJ6|:X"eNY_�NHQbKkvHKeC�NbKZ°LNb�LNHKLNX�eCZNeCM}M!O1~l�NPCh*) 
 £ �,+ �/P�LNH L�M�LNHKhN�c�!jcJ]LNdfdwLNH�J6HQHKJfM$\m^f\ma"JfM�HKJf�C�NONJ6Mc�C^faca
J6HQ�N�9J6HB\_^`\_J6HQkmd6�N|}gB\��Nk®\ ��LNk[d6M���H/@ D  A'�#"��fbKZ$Z�kmdfJ6Ymdf�Cb J6McMcJfZ L:|}e)jcJfHKHKMlJ6Z�L:kmJf�CgQ\mkm^6�N^fPCJfH acbQd6eCM!O)g �
\_e�\m\�L�Z�a�J�\_Jf|}X�eCY_��HKbKk�HKeN�CbKZ°LNb �NHQHKgQ\_�NkmeNZ�L°\{Z�^f\TYmJ6LNZ!\_gBP FIHKJ6LNM¨�9eCHBO!LN|}L�\_Y[hCH/�"LN|:bKa��CH5bQ\[\TLNd�JfHKkm��\
|�~l\_L�\3�[~lZsa�J "3yl@BAC@��NacYmL $.-w��LN|:J6HBOsjcbQM�LN|:bKZ$~ck�Z�eC|:X"eCMlJ6Mck®\}bQk�\�LNY®\�LNHQ|�L�dN@sD¢XlYmeC�CYmLN| �9JfH�L
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module dynamic_bubblesort_Clean2
import StdEnv, StdIO, StdDynamic
Start :: *World −> *World
Start world
  = startIO NDI unsortedlist initialize [] world
where
  unsortedlist = [100,98..0]
  initialize :: (PSt [a]) −> PSt [a] | TC, < a
  initialize pst
    # (fname, pst) = getFileName pst
    # (dynamicSweep, pst) = readSweep fname pst
    = snd (openTimer undef (Timer 0 NilLS
          [TimerFunction (noLS1 (bubble dynamicSweep))]) pst)
  getFileName pst
    # (maybeFileName, pst)     = selectInputFile pst
    | isNothing maybeFileName  = getFileName (appPIO beep pst)
    | otherwise                = (fromJust maybeFileName, pst)
  readSweep :: String (PSt [a]) −>
    ( ([a] −> (Bool,Int,Int)), (PSt [a]) )  | TC, < a
  readSweep fname pst
    # (ok, dynamicFun, pst) = readDynamic fname pst
    | not ok
      = abort "Could not read Dynamic!"
    # (checkedFun, pst) = typeCheck dynamicFun pst
    /******* Nem implementált szakasz (1) ********/
    | semanticCheck specification checkedFun  = (checkedFun,pst)
    | otherwise                 = abort "Semantic check failed!"
    /***** Nem implementált szakasz (1) vége *****/
  where
    typeCheck :: Dynamic (PSt [a]) −>
      ( ([a] −> (Bool,Int,Int)), (PSt [a]) )  | TC, < a
    typeCheck (f :: ([a^] −> (Bool,Int,Int))) pst = (f, pst)
    typeCheck _ pst = abort "Type check failed!"
    /******* Nem implementált szakasz (2) ********/
    specification = Spec (
      \list −> (isSorted, i, j)
    where
      isSorted = (forall k in 0..list.dom−2): list!!k <= list!!(k+1))
        not isSorted −> (i<j and list!!j < list!!i)
    )
    /***** Nem implementált szakasz (2) vége *****/
  bubble :: ([a] −> (Bool,Int,Int)) NrOfIntervals (PSt [a])
            −> PSt [a]  | TC, < a
  bubble sweep _ pst=:{ls=list}
    | sorted = closeProcess pst
    | otherwise = {pst & ls=updateAt i (list!!j)
                       (updateAt j (list!!i) list)}
  where
      (sorted,i,j) = sweep list

yl@BAC@=�NacYmLl@ D�jlO)M�LN|:b ����ac~cacacHQJ6k[eCY[\�XcY[eC�CYmLN| L}FIHKJ6LNM�?1@V�ik[d6bKM!\_L��1bKkm�leCdTbK�!LNdfgQ\[PNL
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j�L�\_Ll�v�ceC�NOsL¨�9eCHQOCLN|}L�\¡~lMcb��$~cJ��NHQH�LNX�eN\_�Na�LNM \��NY[eCHQ\¡HKbKk®\���\¡YmJfMcjcJ6dfd6J�@ED YmJfMcjcJ6df� �9�l�C�NPC^fM!O�L
YmJfMcjcJfd6Jf\[\_k[^6��|:J6�!��HKH�L�XcgQ\_�Nk_�NYmLRjlbKM�LN|:bKZ$~ckIZNh)jceN\���LNk[d6M��NH @

D W1X�LNY[Z)HQJi��LNk[d6M��NHKL�\��wP�LNH«J6HKHQJ6M!\_^`\_a�J6M bQ\[\]J6HQkm��HK^fX"^fkmZ�^6M!\¡|:J6�qZ�J6HQHvLNHKZ�eN\_Mcb LqZNeCMcZ$Y[^f\SXcYme��
�CYmLN| J6��O¯LNackmd`\_YmLNZ!\�|:e1jcJfHKH �[^f\w� LN|:bKM�L acbKdfeCM!O)gQ\���k:JfHQPN^6�CJfd6�cJ`\_�c@�¥ d�J6�NO¯�NHB\�LNHK�NMceCk¡YmJwL�Z$\mgQP
FIHKJ6LNMEXcY[eC�CY_L�| JfkmJf\m^6a�J6M¯|}Jf�CHKJf�cJf\m�CkmJfMEMcJ6�l^6d��9J6HKLNj�L�\¡HKJfMcMcJN� L¨Z�eCMcZ$Ym^`\�X"^fHKj��NacLNM�LNd6eNM)acLNM
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a��NZ°L�\�k[J6| PN^f\�L�PNJ6HQJRZ°LNX �6k[eCH�L°\_a�L�HQ^6X��CZ�Y[euP��Nkm�NY_L1@

D{dTLNHQZNeN\mhCZ�kmdfJ6YmbQM!\�LNd]LNY ���cbQ\mJ6Z!\ �lY_L�J6HQJ6|:J6b"L�ZN�'PCJ`\_Z�J6d6�:�9J6HKLNj�L�\meCZ°L�\IHK��\_Mc�NZ�J6H "3yl@V?1@ �NacYmL $ �

AC@�D |:eCacbKH1ZNh)j�JfHK�!�NHQHKgB\_h°�mL�LNd�J6HQZN^6k[d6�cHB\IXlYmeC�CYmLN|�|:J6HQHK^ �fkmeC|}LN�CeNH �mL]LNd�J6Y[J6jcJ`\_b��9eCY[Y_�Nk[ZNh)jceN\w�
Li\_gQXc~ckmbQMl�9eCY[|����fbKhN\6�cL�ZNh)j Mc^f���NM!O HK^fM$ONJ6�CJfk�\m~cH�Lu�[jleCMck_���!��\w��^fk{L�d6eCZqacbQd6eCM!O)gQ\_�Nk_�°\w�=LN|:bQ\
LiZNh)j gKYmhu�mL�J6�NO#" �9^6H $[LN~l\meC|}L�\_bQZ)~lkI\_^`\_J6HQacbKdfeCM!O)gQ\_hik[J6�CgB\_k[^6�C^`PCJ6H �NHQHKgB\­J6HQ�c@

?1@�D �cbQ\mJ6HKJfkmgB\_�¨L��9eCYmYm�NkmZ�h1jleN\¡�9JfHK��LNk[d6M���HQP�L�JfHKHKJfMc�CY[d6b�LNd��NHQHKgB\��Nk[eCZ¨acbQd6eCM!O)gQ\_�Nk_��\6� LNd`\��NMsJ6H �
HQJ6Mc�CY[d6b ���leC�NO�LNd�L�ackmd`\_Y_L�Z$\¦ZNh)j \_^fM$O)HQJ6��L:�9eNYmY_��kmZNh)j¨�cJfHQONJ6k{�9eCY[jcgQ\_�Nk_�wP�LNH �NHQHQ\�J6HQ�c��PN^6�C�lH
JfHKHKJfMc�CY[d6b/�l�ceC�NOq�lJ6HQO$\_�NHKHQh�� J]Li\_gQXc~ck[bKMl�9eCY[|�� �6bKhl@v�{L�|}bQMcjcJ6M!\�Y[J6Mcjca�J6M�\�LNHK�NH/�lL �fkmeC|}LN�CeN\
L��9eNYmY_��kmZNh)j JfHQ\��wPNeCHKgB\��NkmL ~l\_�NM Jf�NO�\_LNM �ckmgB\mP��NMcM!OCLNHIHK��\3�mL�J6H @�D�d�gK�NO �lbQ\_JfHKJfkmgQ\mJf\[\¡Z�h1jce�\
Jf�NOqZN�NM$O$P$\���Yma�L:�cJ6HBOCJ6df�cJf\mb/@

yl@�D�ZNh)jS�9eN�!LNjch°�mL �9~l\_�Nkmb$bKjl�Ca"JfMSJfHKHQJ6Mc�CY[d6b!L \�L�M �lkmgQ\[P��NM!O)\6�N�Ck[kmdfJfPCJ`\_blL�\_~lH�Lu�[jceNMck_�N�NeCZ°L�\5^6k«L
\mgKXc~ck[bKMl�9eNYm|}���6bQhN\vLTkmX�J �6b���Z°���6bQh'PNL�H/�$^6k�J6Mc�CJfjc^6HBOCJfd6b/�$P�LN�NO�JfHK~l\_LNkmgB\3�mLRLRZ�h1jqL�HKZ°LNHK|}LNd6�Nk_��\6@

D��[J6HQJ6M�jcbKXlHKeC|}LN|�~cMlZ�LRZNeCMlZ)Y[^f\�\_^f|��u�mLiJfdSL�dSL�Y����cbB\_J6Z!\��cY_Ll��bQHKHQJf\mPNJ¦J6MlMcJ6ZqJf�NOqYm^fkmdfJN@
A�	



Forráskód
     Kód
 Típuskód

Tulajdonságok
Bizonyítás

Mobil kód írója Bizonyítórendszer

Hiteles kód könyvtára

Hálózat

     Kód
 Típuskód

Tulajdonságok
Tanúsítvány

Hitelesítõ

Engedélyezõ Mobil kód fogadója

Ellenõrzõ

yl@V?1@���acY_Ll@ D�F­ªvª F F LNY ���cbQ\mJ6Z!\ �cYmL��9JfHK^fXcgQ\m^6kmJ
� �;� � � � � � � � 	�� 
)����� � � �

D F­ªvª F F�LNY ���cbQ\mJ6Z!\ �lY_L¦�NHB\�LNHK�NMceCk5�9J6HQ^6XcgB\_^fk �
�C^fk a��NY[|}JfHQO)bKZT|:eCacbQH)Z�h1jleN\ \_�N|}eN�!L�\_h�XcYmeN�CY_LN|:e��
dw��kmb M!ONJ6HQP)Y[JTLNHKZ°LNHQ|�LNdf��L�\mhc@5D�FIHKJ6LNM�M!OCJfHQP�YmJ6MljcJ6HQZNJ6dfbKZ}LNd¦L�Y����cbB\_J6Z!\��cY_�N�leCd¦kmdf�cZ$km^f�CJ6k�J6HQJ6|:J6Z
HKJf�N\_�Naca)�[^fPNJ6H ��gK�NO}|}Jf��HKJ6�lJf\�Z$gKkm^fYmJfHKMcb L�M!OCJfHQPCJ`\{^fk�LNdRLNY����cbB\_JfZ$\��cY_�°\�J6�NO)|}�Nkm�ceNdRbQHKHQJ6kmd`\_JfMcb/@

D��[JfHKJ6M�jcbKXcHQeC|}LN|�~cMcZ°L]ZNeNMcZ$Ym^f\I�9J6H�L�j�L�\�LSL�F­ªvª F F L�Y����cbB\_J6Z!\��cY_L¡JfHKk[��ZN^`\ ZNeC|:X�eCMcJ6MlkmJN�lL
XcY[eC�CY_L�|}Z�h1j¨JfHK�!��HKHKgB\_h°�mLi^fkTLNdiJ6HQHKJ6Ml�CYmdf��Ym^`\_J6�qZ��Cd6��\m\_b Z�L�X��fkmeCHKL�\¦JfHKJ6|:d6^fkmJ��5L�FIHKJwL�M M$ONJ6HBP1�lJ6d
bKHQHKJfkmdf\m^6k[JN�cbQHKHKJ`\mPNJ¦HKJf�cJf\m�Ckm^f�}k[d6J6Y[bKM!\�J6�NO�XcYmeN\meN\_gQXc~ck bQ|}XcHQJ6|:J6M!\���H��NkmLl@

¥ �c�cJ6d Mc^fd6d6�lZEJ6HK�Nkmd6�NYiYm^6k[d6HQJf\_JfkmJfaca"JfM§LNd�Jf|}HQgQ\_J`\m\¡ZN^f\:Z�eC|}X�eCMcJfMck[\6�I^fk}L Z��Cd6�N\[\_�cZsHK^fPN�
Z°LNX �6kmeNH�L�\meN\�LNdTJ6Y[J6jcJ`\_b �9eCY[|��u�m��a�LNM��

D{d L�Y����cbB\_J6Z!\��cY_L k[d6J6Y[bKM!\�Ls|:eCacbQH�ZNh)j�ZN^6k[d6gB\_^6k[^6�cJfd�Jf�NO �[J6�NO)d6J`\_JfZ)Z�J6HTJ6HQH���\meN\m\��9eCY[Y_�Nk[ZNh)j
kmdfeCHK�C�NH{L�H�LNXc~lH/@ D{d¨Jf�NOCJfkqZNeC|:X"eNMcJ6Mck[J6Z$�cJfd gQY[\]�[J6�NO)dfJf\_JfZ§LNd¨LNjceN\[\�ZNeN|}X�eCMcJfMckmY[J:�[J6HQHKJ6|:d6�
\_~lH�Lu�[jceNMck_�N�NeCZ°L�\ \�LNY®\�LNHQ|�L�d6dw��Z���\_J6Y[|}^fkmdfJf\_JfkmJfM��6kmLNZieCHQOCLNMceCZ°L�\6�$LN|:bKZRHKJfPNJ6dfJf\_�lJf\_�)J6Z=@vD�\_gQXc~ck �
jcJfZ)HKLNY_� �6bKhNZ�L°\TL�M!OCJ6HBP |�L��!L�|:J6�CZ��uPNJf\mJ6HK�lJf\_b � PNL��NO Lq�ceCdfdw�qZN^fkmdfgQ\_J`\m\RJ6HQJ6|:d6��PNJ6d6J`\_�cJ`\_b HKJ�^fk
gKY[��L�\9�mLiL�Z�h1jla�Ll@vD©�9eCYmjlgQ\_h�L�Z)Z�eCY \_~cju�mL:k[bKZNJfYmJfkmJ6M�a"J`�9J¤�[Jfd6Mcb5L�|�~cMcZ°�u�m�°\w�c��L�L�\_^`\_JfHKacbQd6eCM!O)gQ\mh
kmJf�CgQ\mkm^f�C^fPNJ6H acbQd6eCM!O)gQ\m��L�\_hl�1�ceN�NO�|:bKMljcJ6M��9JfHKk[eCYmeCHB\�\m~cH�L'�[jceCMckm�N��^6Y®PC^fM$ONJ6k{LS�9eCYmYm�NkmZ�h1jlY_L�Mc^fdfPCJ�@
D{d JfYmJ6jl|}^fM$O)�cHTL�jceN\m\�Z$bQ|}JfMcJf\q\_LNY[\_LNHK|}LNd6d6L LNd JfYmJ6jlJf\_b¦�9eNYmY_��kmZNh)jceN\[\ L a"JfMcMcJ��[J6��O1dfJf\mZN^6M!\
kmdfJ6Y[J6XcHQ�E�NHKHQgQ\_�NkmeCZ$Z°LNH �ILNd �NHKHQgQ\_�NkmeCZ�acbKdfeCM!O)gQ\���k_��\6��LN|}bB\}L�\_^`\_J6HQacbKdfeCM!O)gQ\_h acbQd6eCM!O)gQ\_�Nkmb�HK^fX"^fkmJ6Z
kmeNYmeCd6L�\�LNZ�^6M!\SacbKd`\_eCk[gQ\w�
Lq\mgKXc~lkmbKM1�9eCYm|}���6bQhN\w��^6kSLq�CJ6MlJ6Y_��HQ\TLNalkmdf\mY_LNZ!\R�C^fXcb ZNh)jceN\6@iD{d�J6dfJ6Z$a"�NH

Auo



ZN^fkmdf�cHQ\ �6k[eC|�L��CeN\�LNd`\��NM�LiZNh)j�JfHK�!��HKHKgB\_h°�mLR��\mZ)�lHKjcb5LNd]JfHKHQJ6Mc�CY[d6�c�l�cbQ\mJ6HKJfkmgB\_��Y[^f\_Jf�CMcJfZ�@
D ZNh)j}�cbB\_JfHKJ6k[gQ\m�°�[^6McJfZ�LNd�L¦�9JfH�LNj�L°\�Ll�C�leC�NO�L]HKJf�cJf\m�THKJ6��\_�CacaiJfHKHQJ6Mc�CY[d6^fk[\ J6HBPC^6�NJ6d6dfJ{L]Z°LNX�eN\m\

�6k[eC|}LN��J6HQJ6|:J6bQM
�$J6d6dfJ6H
HQJfPN^fPCJTLR\_J6Y[�cJf\ L¡�9~l\m\_L�\_hSYmJ6MljckmdfJ6Y ^6k­L�jcbKM�L�|}bQZ)~lk�k[d6J6Y[ZNJfkmdf\m�CXcY[eC�CY_L�|
P��NHKHK�NYmhNH/@ D��cbQ\mJ6HKJfkmgB\_^6k[�cJ6d{J6HKHQJ6Mc�NYmbKdfMcb Z�J6HQH LNd]�NHQHKgB\��Nk[eCZ��cJ6HBOCJ6k[km^f�C^f\�L��9eCYmYm�NkmZ�h1jlY_L�Mc^fdfPCJ���L�Z°L
�
X�eN\m\vacbQd6eCM!O)gQ\_�Nk �9J6HQ��LNkmdfM��NHK�Nk_�wP�LNH/@«¥ d�LT�9JfH�LNj�L°\vJ6�NO)Ym^fkmd`\­LNd�Jf�NOCJfkIacbQd6eCM!O)gQ\_�NkmbcHQ^6X�^6k[J6Z=�1^fkIL�d6eCZ
�cJfHQOCJfkikmeCY[YmJfMcj°�[^6MlJ6Z JfHKHKJfMc�CY[d6^6k[^f\��[J6HKJfM!\_b/� LN|}bv\_JfH �[JfkmJ6M�L�~l\_eC|}L�\mbKZ$~ck_L�M
� J6|¡a"JfYmbIa�JwLwP�L�\mZNeCd6�Nk
Mc^fHKZ$�cH
PC^f�CJ6df�cJf\m�c��Y_�CLNjc�Nkm~cH5Li�9J6HKLNj�L�\�k[dw�N|:gQ\_�NkmbQ�C^6M!ONJRk[J6| \��cH M�LN�NON@ � �NkmY[^6kmd`\{k[d6�cZ$k[^6��P�LNM�L
�9eCY[Y_�Nk[ZNh)j
� LNd}�NHQHKgQ\_�NkmeNZ�� ^6k�L acbKdfeCM!O)gQ\���kR�NkmkmdfJf\_LNY[\meCdw�Nkm�NM�LNZ JfHKHKJfMc�CY[d6^6k[^6Y[JN� �cL�J6d}|���kmZN^fXcX�J6M
McJf| acbKd`\_eCk[gQ\meN\m\6@

D �cbB\_J6HQJ6k[gQ\_�}YmJfMcjckmdfJ6YT|}�NkmbQZ��9JfH�LNjcL�\�L}LNMcM�LNZ�J6HQHKJ6Ml�CYmdf^6kmJ��
�ceC��O¨LNd�LNackmd`\_YmLNZ!\]ZNh)j \_^6M!O)HKJf�
LNd�J6Y[J6jcJ`\_b �9eCY[Y_�Nk[ZNh)jca�hCH kmd6�NYm|}LNdfbKZ=@ � �NkTeCHBO!LNM J6HQHKJfMc�CYmdf^6k[YmJiMcJf| HKJ6k[dikmdf�cZ$km^6�¨Lq\me'PN��acacb�L�Z��
a�LNM ��L�|}bQ�cJ6d�L �9eCYmYm�NkmZ�h1jcYmL¨kmdf�cZ$km^6��HKJfMcMcJN�vgQ�NO�L¨| �lPCJfHKJ`\_J6Z�PC^6�N^6M�LNdqL¨Z°LNX�eN\m\ �fkmeC|}LN�Ca�hCH
\_�NYm�CHQ�cJf\m�c@��{Ls|:bKMljcJ6M�JfHKHKJfMc�CY[d6^6k�kmbKZ�J6Y[J6k�PCeNHQ\w��L �cbB\_JfHKJ6k[gQ\m�sJ6��O�\�L�M �lkmgQ\[P��NMcM!O!LNH�H���\9�mLsJ6H{L
|:J6�C|}LNY_L�jl\{Z�eC|:X"eCMlJ6Mck[J6Z$a"�NH ZN^fkmd6�lHQ\ �°� �6k[eC|}LN�CeN\6@]D{diJ6HQHKJfMc�CYmdf��Ym^`\_Jf�qZ)bQ|}JfMcJf\mJ¡\_Jf����\¦\_LNY �
\�L�HK|}LNd6d6L L�d LNalkmdf\mY_LNZ!\��C^6Xcb�Z�h1jce�\w� L \_gQXc~ckmZ�h1jleN\w� L \_~cHKLu�[jceCMlk_�N�CeNZ�L°\ " LN|:bKZ�Jf\}L �9eCY[Y_�Nk[ZNh)j
�[J6��O1dfJf\mJ6bKa��CH=J6HQ�Caca:Z$b�Z�J6HQH��NO��°�®\_JfMcb $ ^6kILT\_LNM �ckmgB\mP��NM!O$\w@ ¥ d`\ LTYmJ6MljckmdfJ6Y�P)bQkmkmd6Lu�[~l\[\�L�\9�mLSLR|}eCalbKH
ZNh)j J6HK�C�NHKHQgQ\_hu�m�N�ceCd��1L��ceCH
Jf�NOqZN�NM$O$P$\���Yma�L:ZNJ6Y[�cH/@

D ZN^f\ Y[^f\_Jf�TZN�Cdf�N\m\mb�Z�L�X��fkmeCHKL�\ XcY[eN\_eCZ�eCHKH �m��\ MlJ6| k[dwLNa)�mLT|:J6�RLNd�LNY ���cbQ\mJ6Z!\ �cYmL'"9a��NYvLNd�L�~l\_e��
|}L�\_bQdw�NHK�Nkm�ceNdvL�����HKhCd6L�\ ��LNkmdfM��NHKL�\�L P�LNH�LN|:bKHBOCJfM¦�9eCYm|}�Na�LNMRkmdf�cZ$km^f�CJ6k $`�!|:bKM!\«LN�ceC�NORL �6k[eC|}LN�CeCZ
�9eCY[|���\m~c|}��\TkmJf|�� �lbKkmdfJ6M Jfd�^fYmjcJf|}bv\_�CalacHKJ`\_Jf\SMcJf| L�jcM�L¨L YmJ6MljckmdfJ6Ym�lJ6dN� P)bKk[d6eCM!\��[J6HKJfM!\_�Ck[J6M
�6k[�CZ$ZNJfM$\mJ6Mc^�LNdRLNY����cbB\_JfZ$\��cY_L��NHB\�LNHK�NMceCk5�[J6HKHQJ6�C^`\ ^6k �9JfHK��LNk[d6M���HK��L�\mhCk_���!��\w@

D FIHKJ6LNM M$ONJ6HBP"� L FIHKJ6LNM z�O)M�LN|:b �fk]^6kRL W1X�LNY[Z$HKJ¡\m~cH�Lu�[jleCMck_���!LNbQ\ ���NONJ6HKJf|�a�J�PC^fPNJ �f^6HKk[d6J �
Y �lMcJ6Z�\ �cM!\�J6dfJ6M�LNd{LNY����cbB\_JfZ$\��cY_��M�LSZ�eCMcZ$Ym^`\ bK|:XcHQJ6|:J6M!\����fbKhTZNJfjlPC^f^6Y®\�Z)bQkmJfaca�P��NHQ\meCdf\_L�\���kmeCZ°L�\
PC^f�CJ6dfMcb/�)LN|:J6HBOCJfZNJf\vJf�NO�Z�^6k[�Cacacbc�9J �[J6d6J`\_a�J6M��9eC�CeCZRa�J6|�~l\_L�\_Mlb/@ D{d�LNY ���cbQ\mJ6Z!\ �cYmLTLNH�LNX�J6HBPCJILNd6eCM��
a�LNM M�LN��OCeCM��[hCH
bQHKHKJfkmdfZNJ6jlbKZ�LiM!OCJfHQP)�cJfdS^fk{LiZ$bKJf�C^6k[d6gQ\m��J6kmdfZN�Cdf�CZ$�c�Cd�@

� ��� � G � ��� � ��� � � � � �
	�� ��� ����� ����� � �
� � � � �
D{d��N\mHKJ`\w�5�ceC�NO L |:eCacbQH LNack[df\mY_LNZ!\S�C^6Xcb Z�h1j�|}JfHKHQ^iLNj°�[~cZ¨��\SLNMcM�LNZ�\_~cHKLu�[jceCMckm�N�!LNbB\w� ^fk¡L�\_~��
H�L'�[jceCMckm�N�CeCZqacbQd6eCM!O)gQ\_�Nk_�°\w�=McJ6|¢\mJ6H �[JfkmJfM �°�[ZNJfHKJ`\ �
@ ��eCYm�Naca�L�M kmdf�cHKJ`\_J`\m\¦Jf�NO J6McMl^6H HQ^6M!OCJf�CJ6k[J6M
�NHB\�LNHK�NMceCkmLNacaq^6k�\_�Naca�Z�eC|:X"eCMlJ6Mck[a"�CH �NHQHKh�LNY ���cbQ\mJ6Z!\ �lY_Ll�=L:ª F F " ª Yme)eN� �¤F­LNYmY®O1bQMc�}FIe1jlJ $% BA6� "/�
LN|:J6HBO1MlJ6Z L}|:J6�N�9JfHKJfHK�:ZNeC|:X"eNMcJ6Mck[J6Z �Ckmk[d6J`PCeCM���k_L�~l\_�NM LqF­ªvª F F�LNY����cbB\_JfZ$\��cY_L:PN��dwL�bQk�k[X"J �
�6bK�NHKbQkIJfkmJf\mJ6Z�^6M!\TLNjch)jc��L°\ " Li�cbQ\mJ6HQJ6kmgB\_^fk[\_�NH
J6HB\_J6Z$bQM$\[PCJ�$`@

D ª F F�L�Y����cbB\_J6Z!\��cY_LRLNH�L�X)�mLl�!�ceC��O�LRZ�h1j}J6�NONJ6k�X"eCM!\9�mLNbKM�J6HQ�cJ6HBOCJfd6Jf\[\­��HKHKgB\��Nk[eCZTkmJf�CgQ\mkm^6�N^fPCJfH

A'�



J6��O�JfHK�CY[JS|:J6�CLNjceN\[\{k[X"J��6b �cZ�� �6bKh�LNH�L�X)�m�NM Jf�NO |}Jf�N�9J6HQJ6HQ�}Jfkmd6Z��Cd $ �cJ6HBOCJ6k[km^f�Cb«�9JfHQ\_^`\_JfHKJ6Z�Jf\'& " $ PCJ �
Ymb����wL°\_bKeNM �6eNMcjcbQ\mbKeCM & $ �CJ6McJfY_�NH @ ¥ d6JfZ�eCHBO!LNMqHQeC�CbKZ°LNbc�9JfHQ\m^f\_JfHKJfZ��lLN|:J6HQONJ6Z�Jf\�L�Z�h1j�LNjleN\m\IX"eCM!\9�m�NM
\_JfH �[JfkmgQ\[PCJ]�!L�Y_LNM!\���HQ\w�)�ceC��OqLiXcYmeN�CY_LN| |:J6�N�9JfHKJ6H L¡�9J6HB\_^f\mJ6HQJ6Z��NJ6McJfY_�NHK�Nk_�N�leCd¦��LNk[d6M���HQ\ k[X"J��6b �cZ�� �
�6bQhCM�LNZ=@ D�dT�NHKHQgQ\_�NkmeCZS\_J6H �[J6k[�cHK^fkm^f\­acbKdfeCM!O1gB\�LNMlb"Z�J6HKH �l^fk L�acbKdfeCM!O)gQ\���k[\ L�Z�h1jl�ceCd¦Z�J6HKH��6kmL�\_eCHQMcb/@ D
ZNh)j acbKd`\_eCMckm�N�CeCk­�9JfHK��L�kmd6Mc�NH��Nkm�N�ceCd¦PN^6�C�lH JfHK^f�}LiacbQd6eCM!O)gQ\_�Nk[\�JfHKHQJ6Mc�CY[bKdfMcb/@

D albKd6eNM$O)gB\��Nk[eCZ¨|:J6�CgQYm��L�\mh!LNZ $ Z�^6d6dfJ6H &�� jcJ}Jf�NOCJfk¡JfkmJf\mJ6Z$a�J6M�LN~l\meC|}L�\_bQZ)~lk]acbKdfeCM!O1gB\��Nk[~cZ¨bQk
J6HQZN^fXcd6JfHK�cJ`\_�c@vD P��NdfeCHQ\­LNY����cbB\_JfZ$\��cY_L�Jf�NO)bKZ��9eCM!\_eCkIJ6YmJfjc|:^6M!OCJ����ceC�NO}acbKdfeCM!OCeCk­\mgKXc~lk��qM!OCJfHQP�^fk
kmX�J �fb ��Z°���fbKh]JfkmJf\m^6M:|}Jf�CeCHQjc��L�\mhc���leC�NOiL¦albKd6eNM$O)gB\��Nk®\ |���Y |}LN�!L¦L{�9eCY[jcgQ\mh¦J6HQZN^fkmd6gB\_k[JN@ D§k[X"J��6b � �
Z°���6bQhR\mJ6Y[|}^fkmd6J`\_JfkmJ6MqMlJ6| �9eC�C�cL�\_hSL­�[JfHKJfM�jcbQXcHKeC|}LN|�~lMcZ°�Na�LNMiJfMc�CJ6jl^6HQONJ6dfJf\m\IJ6HQkm�CY[J6Mcj��}HKeC�NbKZ°LNb
�NHQHKgQ\_�NkmeNZ)�leCdN@«¥ HKkm�NkmeCY[a�LNM:acbKd`\_eCMckm�N�CeCkf�!\_gKXl~ckm�cJfHQONJ6k |}Jf|}hCY[b�LN�cLNkmdfM��NH�L°\_eN\6�NbKHQHKJ`\mPCJ Ml^6���NM!O�JfkmJf\ �
a�J6M��9~l\_�Nkmb�bKjc�NYmJN�)bKHQHKJ`\mPCJ�\���Ym��LNk[d6M���H�L�\mY_LRPNeCM�L�\mZNeCdfhiZNeCY[H���\meCZ°L�\�HKJ6�lJf\­gQ�NO��!LNYmLNM!\��NHQMcb/@«¥ HK�CM!ONJ]L
|:J6�CZ��Cd6JfHKgQ\m^6k[McJ6Z=�c�ceN�NO}LNd¦eCXl\mbK|}LNHKbQdw�NHB\ ZNh)jcYmL¡bKkILNjc��L�\m~cMcZ:�!LNYmLNM��6bK��\w� �6kmLNZ}L�acbKdfeCM!O1gB\��Nk®\­Z�J6HKH
LNY[Y_LibKk |:J6�N�9JfHKJfHK�)J6MqJ6HQZN^fkmd6gB\_JfMcb/��L�|}bB\�L��9eCYmjcgB\_h�P�LNHQhCkmdfgKM �cHKJf�i|}Jf�i\_~cj�\_JfMcMcb/@

D{d L�Y����cbB\_J6Z!\��cY_L¦bQHKHK~lkmdf\mY_���fbKh°�mL�ZN^6M!\«J6�NOSHKJfJ6�NO)k[d6J6Y �ckmgB\_J`\m\ F ZNh)jca�hCH)�!LNY_L�M$\_�NHQ\_LNMS\mgKXc~lkm�cJfHQOCJfk
�C^fXcb Z�h1jce�\]J6HQ�!�NHKHQgQ\mh��9eNYmjcgB\_hCXcY[eC�CYmLN|}e�\�|¡~l\�L�\{a"J�L�kmd6JfYmdf�c@ �]^fkm�Caca LNd�LNY����cbB\_JfZ$\��cY_LqL�H�LNX)�m��M
J6HQZN^fkmd6�lHQ\ Jf�NO¡|}�Nk[bKZ]�9eCYmjlgQ\_hNXcYmeC�NY_LN|�bQk6�CL�|}JfHQO �CLwPNL�a$O$\mJ6ZNh)jca�hCH��c��O��NHQHKgB\«JfHK�¦�N^6Xcb1ZNh)jceN\w�N�ceC�NO
LNdqacbQd6eCM!O)gQ\m��L�\mh!LNM�|}Jf�N\�L�Y[\3�mL L �CLwP�L eCkmd`\��NHBO!LNb­^fk:L ac�u�®\_Z�h1j�\_~cHKLu�[jceCMlk_�N�!L�b �NHQ\_LNHI�CLNY_LNM!\_�NHQ\
acbQdf\_eNMck_�N�NeCk |}Jf|}hNYmb�L���LNkmdfM��NHKL�\_eN\  AuU " @

� �Caca�J6M¯bKk�XlYmhCa���HKZNeNdf\�L�Z�|}�NY�XcY[eC�CYmLN|}eNdw�Nk[b�M!OCJfHQPNJ6Z P�LNH�L�|}bQHQOCJfM�\m^f\_JfHKacbQd6eCM!O)gQ\mhCa�L Y[J6Mcj��
kmdfJ6Y[a"J �N�NOCLNdw��k_�wP�LNH� A�	l��Auo " @GD�d bKHBOCJ6M�Z$gQkm^6Y[HKJ`\_J6Z �6^fH �mL k[eCZ$kmd6eNY�LNdN���ceC�NO�Ls\_^`\_JfHKacbQd6eCM!O)gQ\mh
XcY[eC�CY_L�| \_�N|}eN�!L�\���k_�wP�LNH�LNd LNjceN\[\�M!OCJfHQPNJ6M gKY[\�XcYmeN�CY_LN|:eCZ��cJfHQOCJfkmk[^6�C^`\ acbQd6eCM!O)gQ\_LNMcb�\_~cju�[~cZ=�
jcJR�NO!L�Z)YmLNM L �6^6H L:XcYmeC�NY_LN|:M!OCJ6HBP)McJ6Zq|}LN�!�NMcLNZqL:P)bQd6km�C�NH�L�\_Ll@­¥ d­�[J6HQJ6M!\_�cJ`\_b«L�\m~cH�L'�[jceCMckm�N�CeCZ
�9J6HB\��NYm�Nk_�°\ ^6k JfHKJf|}df^6km^`\w�CP�LN�NO�L¦kmdfJ6|}LNM!\_bKZ°L¦�cJfHQONJ6kmk[^6�C^fMcJ6Z=�lLNdwLNdIX"eCM!\meCkmkm�N�!�NM�L�Z¡^6k JfHKHQJ6M!\_|:eCM �
j��Nk[|}JfM!\_J6k[km^f�C^6McJfZ P)bKdfkm�!�NHKL�\��°\w@��­\m�l\_��k[bKZ�J6Y[\{J6dfd6J6H«L�|:h1jlkmd6JfYmY[J6H5|}^f��k[J6McZ$bKMlJ6Z McJ6| kmbQZNJfYm�cHB\
J6HQ^6Y[Mcb/@�D HQJ6�N\m�Caca�J6k[Jf\ma"JfM P�LN��O�L XcY[eC�CY_L�|}M!OCJfHQPNJf\qZ�J6HKH{J6Ym�NkmJ6M HQJ6kmd��cZ$gQ\mJ6Mcb ��P�LN��O§X�J6jcbQ�EL
a�Jw�N�NOCLNdw��k�|}LNYmLNj��cb��NM!ONeCk6@

D F­ªvª F F�LNY����cbB\_JfZ$\��cY_L}J6�NON^6a ZNeN|}X�eCMcJfMckmJfb«bQk��9JfHK|:J6Ym�lHQ\_JfZq|���Y�|:J6�NeCHKj�L�Mcjch:XcYmeCalHK^6|}L
�
ZN^fM!\w@{D�Ym^`\_J6�NJ6Z ZN�Cdf�N\m\mb«Z°LNX �6k[eCH�L�\�Jf�NO)bKZ�ZN^fYmjc^fkmJiX�^6HKjc�N~cH/�=�ceN�NO |}bQHQOCJfM �9eNYm|}�Na�LNM kmd6�NHKHQgQ\_k[~cZ
L �9eCY[Y_�Nk[ZNh)jceN\ibQHKHKJ`\mPNJ�LNdqJfHKZN^fkmdfgQ\_J`\m\�jcbQM�LN|:bKZ$~ckSZNh)jceN\w� ^fk��ceC�NOCLNME�cbQ\mJ6HQJ6kmgB\_k[�cZsL�d���\_Z$�cHQjc�N\m\
LNj�L°\_eCZ°L�\6@ D Mc^6Xck[d6JfY �
�1^6k |}eCalbKHcZ�h1jce�\Ik[d6bKM!\m^6M}\_�N|:eC�!L�\mh �CLwP�LTM$ONJ6HBP}Jf�c�cJfd{L �ND � �3�u�[HB�9eCYm|}�
�
\_~l|}M�L�Z¡|:J6�N�9JfHKJ6HQ�]LNY ���cgQP)~c|��3�u�[HKeNZ�L°\ ��LNk[d6M��NH  A'y)" @ ¥ �NO �ND � �3�u�[HcJf�NOik[X"J��6b���HKbKkmLNMi�Ck[kmd6J6�NHKHQgQ\meN\m\
� £¤ª LNY����lgQP)~c| �CLN|:J6HBORL��9eCY[Y_�Nk[ZNh)j
�CHKJfJ6HQHKJ6Ml�CYmdf�N\m\ a��u�®\mZNh)j�^6k L��9~l\���km�ceCd�kmdf�cZ$km^6�NJ6kvJ6�NON^6a��3�u�[HQeCZ
�Ck[kmd6J`�9eC�!�NkmL�^fkS\_�N|}�CY[gQ\m^6kmJ�|:J6HQHKJf\[\]HKJf�cJf\m�'PC^}\mJ6k[d6b/�«�ceC�NO L�a�J6McMcJ}kmdfJ6YmJfXcHK��ZNh)jceN\¡L�Z�^6kmdfgQ\m�°�[J
jcbQ�CbQ\_�NHKbQkILNHK�NgKYm�NkmkmLNH �lbQ\_JfHKJfkmgQ\mkmJ�@
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D��9JfH�LNjcL�\�|}Jf�CeCHKjc�Nk_�NMcLNZ��9J6HQ^6XcgB\_^6k[J¡L�d��NHB\�LNHK�NMceCk�F­ªvª F F�L�Y����cbB\_J6Z!\��cY_L}�9JfHK^fXcgQ\m^6km^`\¦Z��uPNJf\mb/�
L�d
J6��OCJ6kTZ�eC|}X�eCMcJfMckmJfZ¨|:J6�NP�LNHQhCkmgB\��Nkm�NM��NH LNdfeCM$a�LNM |���Y]LNZ°LNjcM�L�Z Z$�cHK�NM)alkm^6�NJ6Z=@i¥ d6JfZ)Y[J:L�\_�Caca��
M!O)bKYmJ�FIHQJwLNM��9eNYmjcgB\_hc�!L]z�O1McLN|}b �6k ^fkvLSW)X�LNYmZ$HQJI�9J6HQ^6XcgB\_^6k[J bKHQHKJf\[PCJ�| �cZN�)jc^fkmJ�|}bKL�\m\«PCeCHB\ kmdf�cZ$km^f�c@

D�ZN^f\��9��ZNeN|}X�eCMcJfMck6�=LiZNh)j J6HK�C�NHKHQgQ\_hu�mLR^fk�L�dRJfHKHQJ6Mc�CY[d6�iY[J6Mcjck[d6JfY�k[d6J6Y[J6X�J¡L�dTLNY����cbB\_JfZ$\��cY_� �
a�LNMiHQJ6gQY[\�L�ZRk[d6JfYmbKM!\mb/@ D�ZNh)jceN\ \�L�Y[\�L�HK|}LNd6h �6k[eC|�L��CeN\ Jf�NO�JfYmY[J ZN^6k[d6�cHB\vJ6k[d6ZN�Nd���HKHKgB\3�mL�J6HQ�c@ ¥ �c�cJfd
�9J6HQ��LNk[d6M��NH �mL LNd}J6Y[J6jcJ`\_bI�9eCY[Y_�Nk[ZNh)jceN\6� L HKJ`�9eCYmjlgQ\_e�\m\RZNh)jEJ6�NO�Ym^fkmdf^f\w�vL¨FIHKJwL�M �9J¤�[HKJfkmd`\_�CZ��CYmM!OCJ �
d6J`\_JS�NHQ\_LNH �NJ6McJfY_�NHB\�XlYme°�[JfZ$\mHKJfgKYmhi�3�u�[HB\w�1^6k�L�W1XcLNYmZ$HKJTk[J6�CgB\_km^f�C^fPNJ6H5ZN^fkmdfgQ\_J`\m\6�"��HKHKgB\��Nk[eCZ°L�\­^fk{L�d6eCZ
acbQd6eCM!O)gQ\_�Nk_LNbB\­\�L�Y[\�L�HK|}LNd6h¡�3�'�[HQ\w@

D±�cbB\_JfHKJ6k[gQ\m� Y[^f\mJ6�¨JfHKkm� �9J6HKLNj�L�\_L�L Z�L�X"eN\[\ �fkmeC|}LN��J6HKHQJ6Mc�NYmd6^fkmJ�@�¥ df~l\��NM L�Z°LNX�eN\m\R�9eCYmYm�Nk �
�3�u�[HQeCZ°L�\R^6k¡HQJf�9eCY[jcgQ\meN\m\RZ��CM!O)P$\_�NY_LNZ°L�\S�9J6HQ��LNkmdfM��NHBPNL J6HQ�!�NHKHQgQ\9�mL�L \meuP��NalacgQ\_LNMcbvZ$gQP��NM!\�eCa$�[J6Z!\_~c|
jcbQM�LN|:bKZ$~ck��C^6Xlb Z�h1ju�m��\w@ ���uPNJf\mZNJ6df�qHK^fX"^fkmZN^fM!\TL:Y[J6Mcjlkmd6JfY¦J6HQHKJfMc�CYmdfb5LNdS�NHKHQgQ\���kmeCZ}^6k�acbKdfeCM!O1gB\��
�
kmeNZ �lJ6HQONJ6k[km^6�N^f\:L �9eNYmY_��k[�3�u�[HQeCZ°L�\RbKkT�9J6HK�cLNkmdfM��NHQP�Ll�«J6�NO Z$�cHQ�CMsJfYmYmJ�L �9J6HKLNj�L�\mY_L�ZN^fkmd6�lHQ\iJfkmd6Z��Cd
kmJf�CgQ\mkm^f�C^fPNJ6H/@}�{L�|:bKMcjcJfM YmJ6Mljca"JfMsd6Lu�[HKeN\[\w�5L��6k[eC|�L��Ca"hNH Z$bQPCJfkmdfb�Lq�9eCY[Y_�Nk®�3�u�[HKeCZ°L�\6�
^6kRa�Jf\_Jfkmdfb
�cJfHQOCJ`\m\mJ�L�dqJ6HKZ�^6k[d6�cHB\}jlbKM�LN|:bKZ$~ck¡ZNh)jceN\w� bKHQHKJ`\mPCJ�L acbKdfeCM!O1gB\_eN\[\�LNME�lJ6HQONJ6k}�NHKHQgQ\_�NkmeCZ HQbKk®\��u�m��\6�vL
acbQd6eCM!O)gQ\_�NkmeCZ°L�\�bQ|}|}�NY |}JfHKHQ�CdfPNJN@

D{d��NHB\�LNHK�NMceCk«LNY����lbQ\_JfZ!\ �cYm�N�ceCd���LNk[eCMcHQh!LNMiJ6d�L�d�bQ|}XlHKJ6|:J6M!\_���6bQh�k[J6|��9eC�NH�LNHQZNeCdfbKZRL]ZN^f\ Z�eC|��
X�eCMcJ6Mlk ZN�Cdf�N\m\mb
ZNeC|:|�~cMlbKZ°���6bQh'PNL�H/@5D�ZNeC|:|�~cMlbKZ°���6bQh��[JfHKJ6M�J6kmJ`\_a�J6M�LNdf\ �[J6HKJfM!\_b/�)�ceC��OqLNd¦Jf�NO)bKZ
YmJfMcjck[d6J6Y��NHQ\_LNHvZN^6k[d6gB\_Jf\[\�Z$bK|:J6MlJf\_J�� LN|:b J6�NONJf\mHKJ6M �3�'�[HKa�hCHv�NHKH �5J6HKH ZNJfHKH �[~l\[\�L�\mMcbIL |���kmbKZ Y[J6Mcj��
kmdfJ6Y[�cJ6d�@ D �fkmeC|}LN��kmbQZNJ6Y[J6k J6HQHKJ6Ml�CYmdf^6km^f�cJ6d k[d6�cZ$km^f�CJ6k |}bQMcjcJ6M§\me'PN��acacb¦�3�u�[H ��bQMl�9eCYm|}���fbKhs^fk
X�LNYmLN|:^f\_JfYv|}Jf�N\�LNHK�NHK�cL�\_h¦Jfaca�J6MqLNd�J6��Oi�3�u�[HKa�L�M
@ D �3�u�[HQ\�L]�9J¤�[HQJ6kmd`\_^fkI^6kv\_Jfkmd`\_J6HQ^6k�kmeCYm�NM�Jf�NO)kmd6J �
Y �lJ6M�HQJ6|:J6d6| �lPCJfHKJf\mJ6Z�kmJf�CgQ\mkm^f�C^fPNJ6H=\_e'P��NacacgB\_eN\[\�LN| Jf�NO)bKZiYm^`\_Jf�N\_�CH�LR|��Nk[bKZ$�ceCd��lLTP�LNHKhCkv^fHKJf\ma"JfHKb

?N�



�9J6HQ��LNk[d6M��NHK�Nkm�leCd�L�d6eCM$a�LNMEJfd�McJf| JfHK^f�c@1� �u�[HKeCZ �c�NHKhCd6L�\_b \meuP��NalacgQ\_�Nk_�NYmL�L�d6eCM$a�LNME|}�NYRkmd6�N|��
\�L�H�LNMq\_J����cMcbQZ�L�^6k�\_J����cMceCHQhC�CbKL�HQ^f\mJ6d6bQZ=�=LN|}JfHQONJ6Z�Z��Cd6�cH«LNdTJ6��O1bQZ�Ym�N�Cd6gB\_^6k[J �fk_LNZqXlHK~ck[dR|¡~cMcZ°��\w�
J6��O1k[d6JfY � ZNh)jceCHK�Nkmb�P�LN�NO�ZNeCM �c�C~cY_��H��Nk[b��9JfH�LNj�L°\_eN\]�[J6HQJ6M!\_J`\m\�PNeCHKM�L1� �°�[jceCMckm�N�CeN\�LNd6eNM)acLNM�McJ6|
�ceCY[jceCdfM�Ll@ D{d LNY����cbB\_JfZ$\��cY_Lq�[J6HKJfM�bQ|}XcHQJ6|:J6M!\�� �6bKhu�m�NM�LNZ �9J6HK�cLNkmdfM��NH���k_L J6kmJ`\_^fM gQ�NOEk[dwLNa�L�jceCM
Z$bQP��NHKLNkmd`\_��L�\9�[~cZiLTYmJfMcjcJ6HQZNJfd6^6k[YmJ{�NHKHQh]|}h)jckmdfJ6Y[J6Z�ZN�Cdf�cH�LNd�LNjceN\[\ ZN�CY[M$ONJ6dfJf\_�lJ6d]HKJf�'�[eNaca�LNM�bKHQHK�N\6@

D©�cbB\_J6HQJ6k[gQ\_�SYm^`\_J6��LNd¦J6HQHKJfMc�CYmdf^6k[J6Z:kmbKZ�J6Y[J6k a�Jf�9J¤�[Jfd6^fkmJN��^fk L �fkmeC|}LN���Ck[kmdfJw�NHQHKgQ\_�Nk_LR~l\���M�McJ6|
�CJfMcJ6Ym�NH
\�LNM �ck[gQ\[PN��M$O$\6@�¥ dRL��[J6HQJ6M�bK|:XcHKJf|}JfM!\����fbKh�Jf�NO)bKZ��lb��NM!OCeNkmk_���!Ll�=LN|:bQ\IZN^6k[�Caca �9J6HQ\m^f\mHKJ6M$�cH
eCY®PCeCk[eCHKMcb�ZNJfHKH/@�¥ �c�cJfd�\_�Caca1�3Lu�®\�L LNHQ�CeCY[bQ\_|¡~ckSbQk�HK^`\_Jfd6bKZ=�vgK��OsL �9JfH�LNjcL�\�LNd�� �ceC�NO L¨|}Jf�N�9J6HQJ6HK�
Z$bQP��NHKLNkmd`\��NkmL�~l\��NM�LNd`\�|:J6�iZ�J6HQH
PNL�HKhCk[gQ\�L�Mcb/@

D{dq��HQ\�L�H��NMceNk¡LNY ���cbQ\mJ6Z!\ �lY_L¨^6k�L:�[J6HKJfM bK|:XcHQJ6|:J6M!\����fbKh ZN�Cdf�N\m\mbIHQJ6�CHQ^6M!OCJf�CJ6k[J6aca�Z$�cHK�NM)alkm^6�l�
�ceC��O�L]jcbKM�L�|}bQZ)~lk ZNh)j
�)LN|:J6HQONJf\ L¦PC^f�N�9J6HQ��LNk[d6M��NHQhTbKk |:J6�]�9eC�]Z°LNXcMcb �!McJ6| LTZ�h1jlJ6HK�C�NHKHQgQ\_h�Ym^`\_J6�
�
a�J6M�ZNJfHKJf\mZNJfd6bKZ=�=��LNMlJ6| L�d]J6HKHQJ6Mc�NYmd6�¡Ym^f\mJ6�Ca�J6M @�¥ McMlJ6Z�\_�NacaqeCZ°LibKkIP�LNM
�lYm^6k[d6HQJf\_Jfk�|�LN��O!LNYm�NdwL�\
" L�\meuP��Nalacb Z$�cHK�CM$ack[^6�CJfZqYm^fkmd6HQJf\mJ6d6^fkm^`PCJ6H«J6�NO)�l\[\ $­ZN^fkm�Calacb5kmdwL�Z�L�kmd6eNZ)acLNM�\_LNH��NHQ��L�\mhc@

D ZN�'PCJ`\_Z�J6d6�NZ)a�J6M��°\m\_JfZ$bKM!\_^fk[\SLNjceCZ LNd��NHB\�LNHK�NMceCk{LNY����cbB\_JfZ$\��cY_L��NHB\�LNH«M!O1bB\mP�Lq��LN�NONeN\m\TX�eCM �
\_eNZ)YmL�PCeCM�L°\_ZNeNd6h�Z�eCMcZ$Ym^`\�P��NHKLNkmd`\��NkmLNbK|:YmhNH/�$|}Jf�CeCHQj��Nk_L�bK|:YmhCH @
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D©Z�h1jcJfHK�!��HKHKgB\_h]^fk�LNd{JfHKHKJfMc�CY[d6��Y[^f\_Jf���9~l\���k_�NM�L�Z:JfYmJfjc|}^fM!OCJTbKk�J6�NO}M�LN�NONeCacaq|:J6McM!O)bKk[^6����L�j�L�\w@
D ZN^f\SYmJfMcjck[d6J6Y��NHQ\_LNH HK^`\_Y[J6�ceCdfeN\m\RZ$bK|:J6Ml� LNjcL�\ �fkmeCX�eCY[\mM�LNZ k[eCZ ZN�Cdf�CkS\m~cH�L'�[jceCMckm�N�!Lq^6kSJ6HKJf|}J
P�LNM
@ ¥vdfJ6ZSZN�Cdf�cH�L¦HKJf�N�9eCM!\_eNk_LNaca�LNdN�C�leC�NOS|}bQMcjcZNJ`\m\m�¦�3�u�[HQ\6�NbKHQHKJ`\mPCJv�3�u�[HQeCZ°L�\«\_LNY[\_LNHK|}LNd��°\meuP��Nala��
�ceC��O¨LNd¡J6d6JfZNJfM��9J6HQ�cH �CJ6McJfY_�NHB\]bKM1�9eCYm|}���6bQh}|:J6�N��L�\���YmeCdfeN\m\{kmdw��| � ^6k¦�9eCY[|��°\_~c| � LNj�L�\ma"hNH �NHQH/@
D �3�u�[HQeCZ�J6�NO)|}�NkmYmLs�cbBPNL°\_ZNeNd6��LNMcLNZ "3Ls�9eCYmYm�Nk[�3�'�[HKeCZ�X�^6HKjc�N~cH�\_bKXlbKZ$~ck_L�M§bKHBOCJ6MlJ6Z%$`��gK�NO�LN�l�ceCdN�
�ceC��O L�d6eCZ°L�\��9J6HK�cLNkmdfM��NHK�cLNkmk[~cZ=� McJf| �fk_LNZ�L}\�L�Y[\�L�HK|�~cZ$YmL:HQJ6kmdSkmdf�cZ$km^6�N�cMcZ=�5��LNMcJf| L}McJfP)�cZ$YmJ��
P�LNH�L�|}bQM$\ LNdSJf�NO)|���km�ceCdRP)bKkmdfeCM!O)gQ\_e�\m\��cJ6HBO)�cZ$YmJ�L�dSJfYmJ6jlJf\_b ZN�NM$O$P$\���YmkmdfJ6Y[ZNJ6dfJf\mJ6Msa�J6HQ�cH/@�D{d`\{bQk
�9eCM!\_eNk�^6k[d6YmJ`PCJfMcMcb/�v�ceN�NO L�d�LNj�L°\_eCZ ^6Y®\_J6HQ|}JfkmJfZ�~c��O!LNMEZ$�cHQ�CM � Z$�cHQ�CMsbQk6� jlJ��9J6HQ��LNkmdfM��NHQMcb �fk_LNZ
J6��O1�1\m\�HKJf�cJf\��CZ�Jf\w@

¥ d�L�H�LNX)�m��M]HKeC�CbQZ$~ckmM�L�Z�\ �cMcbKZ=�u�ceC��O]LNd JfYmJ6jl|}^fM$O¦J6�NONJf\_HQJ6M]�3�u�[HQa"hCH �6P�LNH�L�|}bQHQOCJfM¦LNY ���cgQP)~c|¡a"hCH
�NHQH �[eCM
�cLN|}b5L�dS�Ck[kmdfJ6k¦k[d6�cZ$km^f�CJ6k¦�3�'�[HQ\ \�L�Y[\�L�HK|}LNd6d6Ll�=LNdRJ6YmJfjcJf\mbQPNJ6H |}Jf�CJ6�NONJ6df��ZN�CM!O$P$\��NY[kmdfJ6YmZ�J �
d6J`\_a�J6M
@ D§\me'PN��acacb�bKM1�9eCYm|}���6bQhCZ¦\_gQXc~ck[~cZ¡P�LN�NO��9JfHK��L�kmd6Mc�NH��Nk[bl�cJfHQO)�cZiL�H�LNX)�m��M �6kmeNX"eCY®\_eCk[gQ\m��L�\_hNZ��
^6k�L �6k[eCX"eNY[\_eNZ��3�u�[HKacLNMq\��NY[eCHK��L°\_hCZ=��LN|:bKZ:Ym�N�Cd6gB\_Jf\[\�Mc^fP$PNJ6H ^6k��cJ6HBOCJfM a�J6ZNJfYm�cHQ�cJf\mMcJ6Z LNdRLNY ���cg �
P)~c|�a�L1@

�{LNk[eCMcHQh��9J6HKLNj�L�\{|}Jf�CeCHKjc�Nk_�NYmL}|}�NY{k[d6�cHQJf\mJf\m\¦��LNkmeNMcHKh�|:J6�NeCHKj���k6@¦D �CLwP�L �ND � �3�u�[HB�9eCYm|}�
�
\_~l|�L  BAwy)" " LN|:J6HBO |}JfHKHQJ6kmHQJ6��J6HQkm�Ck[eCYmacLNMsk[d6bKM!\m^6M |:eCacbQH ZNh)j�\mJ6Y9�[Jfkmd`\_^6k[^6Y[Jqkmd6eNHK�!�NH ${J6�NO�LNY ���cg �
P)~c| �lLN|:J6HBO�a��'�®\_ZNh)jceN\�^6k \_e'P��Nacacb�LNjcL�\_eCZ°L�\6�$^6k J6kmJ`\_HQJ6�S�9eNYmY_��kmZNh)jceN\�bKk \_LNY[\_LNHK|}LNdN@ D Ym�C�CdfgQ\mJf\m\
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ZN�NM$O$P$\���YmkmdfJ6Y[ZNJ6dfJf\ma"J}YmJ6MljcJ6dfJf\m\{�3�u�[HKeCZ��Ck[kmdfJ �6k[eC|}LN�CeCHK�Nk_�N�leCd�L�Z�^6k[d6gQ\m�CZ McJ6|�H���\[\��NZq^fY[\mJ6HK|:^f\
k_L'�m��\�LNY����cgBP)~c|:�9eNYm|}��\_~c| Z$bKjceNHK�CeCd6�Nk_���ceCdN@ D{dT�iPN��H�LNk[df\���km~cZ�McLNX)�mLNbQMcZ�J6��O1bQZ�HQJ6�CJfHQ\_JfY9�[Jfjl\_Jfaca
�9eCY[|���\m~c|}�NY_Ll�1L � £¤ª � YmJTJfkmJf\[\w@

D � £¤ª��9eNYm|}��\_~c| \_�Caca kmdfJ6|:X"eNM$\ma"hNH bQk�JfHK�CM!ON�Ck6@­D�d¡�Ck[kmdfJ �6k[eC|}LN�CeCHK�Nk�|}JfHKHKJ`\m\ \m�C|}�NYmgQ\mb bQk
LNd:LNj�L°\_eCZ°L�\6�5LN|}b J6Z$ZNeCYmL LNjcL�\_|:J6McM!O)bKk[^6�CMl^6Hv���NHQhCdwL�\meCM
�
P�LN�NO LNZ°�NY]HKJf|}Jfd6J6M P�LNHKh��°\mP)bQ\mJ6HK^fMc^6H
bKk�|}�NY kmd6�N|:gQ\w@ ¥ HQ\mJ6Y �[J6jl\mkm^6�NJR|:b�L°\m\«�[hCH �cLNkmdfM��NHK�cL�\_hc���cL:XcHKL�\m�9eNYm|��9�c�C�CJ`\_HKJfMckm^f�CYmJ�\_�CY[J6Z$kmdf�cMcZ=�
|:J6Y[\SLq�9eCYm|}��\m~c|}e�\]ZNJfd6J6HQ� Jfkmd6Z��Cd6�NZ�k[d6bKM!\mJ}|:bKMcjlJ6M eCX�J6Y_� �6bKhNkRY[J6Mcjlkmd6JfYmY[J�gKY[h1j1\�LNZ¨|}�NYf@}D�d
LNY ���cgQP)~c| Z$bQa"eCM!\_�Nk_Ll�lkm�N\6���Ckmk[d6Jw��HKHKgB\��NkmL�bKk­P)bKk[d6eCM!O)H�L��:��OCeCY[k��9eNHQO!L�|�L�\6@

¥ HK�CM!OCJfb |}bKL�\m\�^6M�bQk­J6d`\�Li�9eNYm|}��\_~c|:eN\ P��NH�LNk[df\meN\m\_LN|�@«D{dTLNY ���cbQP��NHK�Nkm�leCd¦McJf|±gKY®\�LN| Z$�cHQ�CM
ZNh)jceN\6�$��LNMcJf| LNdf\�ZNJfd6J6HQ�¡Z$�cHQkm�SLNHKZ°LNHQ|�LNd6�Nk[\ ��LNk[d6M��NHB\�LN| @ � ��Oi\_�Caca:bKjl�C| |}LNY_LNj1\v^6YmjlJ6ZNJfkmJfaca
�
\_�Naca��°�[jceCMlk_�N�Ce�\i�ceCY[jceCd6h¨\m^6|}�NZ �9J6HQjceCHK�NeCdw�Nkm�NY_L1�«P)bKk[d6eCM!\�gK��O �fk_LNZ�XcYme�\_eN\mgKXc~ck[ZN^fM$\��cLNkmdfM��NH �
��L�\mh L�d}L�HKZ°LNHK|}LNd6�Nk6@�� HKJfkTa"J`PCJf\m^6k[�cJ6d��f^6HQkmd6JfY ��HKJ6MlMcJ�L��9eCY[|��°\_~c| ZNJ6dfJ6HQ^6km^`\ibKk]kmLu�m��\SZNh)jcj�LNH
|:J6�CeCHQj�LNMcb @

D{d¦Z�^f\ Y[^f\mJ6��JfYmJ6jl|}^fM$ONJ6Z�^6M!\{JfHK�!��HKHKh � £¤ª�LNY ���cgQP)~c| ~c�NOCLNM�LNd`\�LSZ��CM!O)P$\_�NYmk®\_Ym~lZ$\��cY_�°\��cLNkmd �
M��NH �mLl�!~c�NOCLNM�LNdfeCZ$Z°LNH�LRY[�C�Cd6gB\_J`\m\ bKMl�9eNYm|}���6bQhCk«�3�u�[HQeCZ$Z°LNH/@«D{d�LNY����lgQP)~c| �9J6HQ^6XcgB\_^fkmJ�ZN�CM!O$P$\��NYmLNZ$Y_L
a�eCM!\mP�L�L:Z��uPNJf\mZNJ6df� "9\me'PN��acacb Ym^fkmdfHKJf\mJ6Z�Jf\{L:Z��uPNJf\mZNJ6df��kmd6LNZ°LNkmdfeCZ�LNjcMcLNZ%$ �

����� ���a�	�N� � �&%��5¥ d L�Z��CM!O$P)\_�NY5\�LNY®\�LNHQ|�LNdfdwL­L­�9eCY[Y_�Nk[ZNh)jceN\5^fk«L�d J6YmJfjcJf\mb$�C^6XcbNZNh)jceN\ |}Jf�N�9J6HQJ �
HQ�1JfMqLNHKZ��CM!O$P)\_�NY_L�Z)acL�Y[J6McjlJ6dfPNJN��L¡�9eCY[Y_�Nk®�3�u�[HKeCZ°L�\�^6k Z�h1jlZN�CM!O$P$\��NYmLNZ°L�\��Ckmk[d6Jf�9eN�ChiXcYmeu�[J6Z!\
�3�u�[HB\w�1bKHKHQJf\[PCJ]L��CJ6MlJ6Y_��HQ\�jcbQM�LN|:bKZ$~ck­Z�h1jce�\w@

��
 �� 
��������� ����� �I¥ d�L:ZN�CM!O$P$\��NY�\�LNY®\�LNHQ|�L�d6dwL�LNdR�Ck[kmd6Jfk6�"McJ6|¢�3�u�[HQZN^6M!\{a"J �[�uPN��LNjcL�\_eN\6� �6kme
�
X�eCY[\meCkmgB\mP�L�^6k�Y[�C�Cd6gB\_J`\m\�McJ`P ���3�u�[HQeCZ$a�LigKY[P�Ll@ �NJ6HKJfMcHKJf��ZN^f\��3�u�[H \_LNH���HK��L�\mh�a�J6McMcJ��
��� ��� �&%�� ¥ aca�J6M¡L��3�u�[HQa�LNMTZ$~cH �fk � ^6Y[\m^6ZTX��NY[eCZ$Z°LNH!HKJfgKYm�cL�\_h�LNjcL�\_eCZ¦\_LNH���HK��L�\mh!LNZ=�'LN�leCH$LZ$~cH �6k Ym�C�Nd6gQ\mJf\[\5^6Y[\m^6Z�J6ZNJ`\ PCJf�cJf\ �9J6H @«DE�3�u�[HQa�LNMTJ6��OTkmeCY5J6��OTLNj�L�\meN\5\�LNY®\�LNHQ|�L�dN���X��� � �&%
� $���� $&��� �9eCYm|}�Na�LNM @ �NJ6HQJ6McHQJ6�EZN^`\ eNHQO!L�M Y[�C�CdfgQ\_J`\m\qZ$~cH �6k[eN\ ��LNkmdfM��NHTLEYmJfMcjck[d6J6Yf�
L�|}JfHQOCJfZ�bQ\[\�|}Jf�'�[JfHKJfMc�cJf\mMcJ6Z=@

��� ���! ���� �s¥ d Ls�3�u�[H]LNj°�mL�|}Jf��L McJfPN^f\ ^6k�Ls\mgKXc~ckm��\�LNMlM�LNZ§Ls�9�l�C�NPC^fM!O1MlJ6Z§P�LN�NOk®\_Y[~cZ!\ �cYm�NM�LNZ=�TLN|:bKa��CH�L¯jcbQM�LN|:bKZ$~ck�Z�h1jleN\q�9eC�w�[~cZ�Z�^6kmdfgQ\mJ6Mcb @ D �3�u�[HQa�LNM�����YmeC|
k[eCYikmdfJ6Y[J6X�J6H/@ D{dqJfHKk[� kmeCY[a�LNM�LNd�eNa)�[J6Z!\_~l| McJfPNJ �NHKH � L¨|}�Nkme)jcbKZ$a�L�M |}bQMcjcbQ� ZN^`\
Z�Jf\[\_�Ck[X"eCM!\SPNL�M
� L���LNY[|�LNjlbKZ¨X�J6jcbQ� L�d}eCa$�[J6Z!\_~c| \mgKXc~ckm��\T\�LNY®\�LNHQ|�L�d6dwL1@}D±FIHKJ6LNM
M!ONJ6HQP)a�J6M�L]\_gQXc~ck9�[JfHK�CHQ^6k®\ L%$�"#" &qkmdfbK|�a�hCHQ~c|�PNJ6d6J`\_b�a"J��1gQ�NO�LT���NY[eC| kmeCYvJf�NO)�l\m\�J6�NO
^fY[PN^6M!OCJfkTFIHKJ6LNM�jlJ6Z$H�LNYm���6bQhN\­\_LNY[\_LNHK|}LNdN@
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D Z�^f\T�3�u�[H |:bKMcjlbK��|:J6�N\_LNH���HK��L�\mh�L�d�LNY����cgBP)~c|�a�LNM @�D �cbQ\mJ6HKJfkmgB\_��Y[^f\_Jf��J6YmJfjc|:^6M!OCJ:McJ6|
\_LNY[\_LNHK|}LNd�Z$~cH �fk � ^fY[\m^6Z X��NYmeNZ)Z°LNH HKJfgKY[��L�\_h�LNj�L°\_eCZ°L�\6� gK��OsL�d�eN\[\�Z°LNX�eN\m\¡LNY����lgQP)~c|�a�L�MEL
� ��� �&%��3�u�[H��cYmJfk6@ ¥ d�ZN^fkm�Cala¯\mJ6Ym|:^6k[d6J`\_J6k[J6M�P��NHQ\meCd6��L°\w� �cL¨Z)bQjcJ6Y[�cH/� �ceC�NOsLNd�Jf�NOCJfHK�CY[JMcJf| bQ|}XcHQJ6|:J6M!\���HQ\��9~l\��Nk[bKjcJ � � J6HQHKJ6Ml�CYmdf^6km�lJ6d�\_e'P��Nacalb LNj�L�\meCZ$Y_L�P�LNM kmdf�cZ$km^f�c@�D � ���! �����3�u�[H�k[eC��LTMcJ6| HQJ6�cJ`\ �cYmJfk6�)^6k�LT\_LNY[\_LNHK|}��\ LT�cbB\_J6HQJ6k[gQ\_�]Y[^f\mJ6�¡| �lPCJfHKJf\mJ6b�McJf| P��NHQ\meCdf\_L�\3�m�NZ=@

� ��� � ���U��� %�� ¥vala"JfM¨LiZN�CM!O$P$\��NY[a�LNM�ZN^f\��3�u�[HB\ kmdfJ6YmJfX"JfHK�cJ`\ �
��� " ������%#"  ��G! � �]D \_^f\mJ6HQacbKdfeCM!O1gB\_hqY[J6Mcjck[d6JfY6�«L�W)X�LNYmZ$HQJ��NHQ\_LNH JfHK|:J6M!\_J`\m\Tkmd6LNZ°LNkmd�� L�|}b
��HKHKgB\��Nk[eCZ°L�\i^fk�LNdfeCZ \_JfH �[Jfk�P�LN��O�Ym^6k[d6HQJ6�CJfk}acbQd6eCM!O)gQ\_�Nk_L�bQ\i\�L�Y[\�L�HK|}LNd6d6Ll�vZ)bQJ6�C^fkmdfgQ\mPNJ
\me'PN��acacb�LNj�L�\meCZ$Z�L�H/�«LN|}b L��3�u�[H�^fY[\mJ6HK|:J6df^6k[^6�cJfd�kmdf�cZ$km^6�NJ6k6@¨¥vMlMcJ6Z�L�Z$bQ\mJ6Y �[J6kmd`\_^fkmJ
Z��N\_JfHKJfd6�)J6M $����a�
	#&_@

��� � ��
a�#� ��¥ aca"JfM LNd¡JfHK|:J6M!\_J`\m\{kmdwL�Z�L�kmd�LNdfeCM �NHQHKgQ\_�Nk_L�b P�LNMcM�LNZ=� LN|}bQZqacbKdfeCM!O)gQ\_e�\m\�L�M�lJ6HQONJ6k[J6Z=@ D �3�u�[H J6�NO�kmeNY_L Jf�NO ��HKHKgB\��Nk®\]\�LNY®\�LNHQ|�L�d�$ � $�
 "�� � � � ����%�&:�9eCY[|��NacLNM
@ D
� $�
�L�\m^f\_JfH¦kmd6LNZ°LNkmdfa"JfHKb¦MlJfPCJ��¦LNd�� � � � ����%¨X"JfjcbK��LNd¨LsZ°LNY_LNZ!\mJ6Ymk[eCYmeNdwL�\6�{LN|:bQPNJ6H�L
�9JfHK��L�kmd6Mc�NHKh�L W1X�L�YmZ$HKJ � a�LNM LNd���HKHKgB\��Nk®\¦L�McM�LNZ¨HQ^f\mYmJ6�leCdw�NkmLNZNeNY]jcJ���Mlb��NHB\�Ll@¡¥vd:LNdf^6Y®\
k[d6�cZ$k[^6�CJfk6� |:J6Y[\RL�kmd6LNZ°LNkmd��3�u�[HQa�LNM kmdfJ6YmJfXcHK� �NHKHQgQ\_�NkmHQJ6gKYm�Nk�kmeCZ eNHQO!L�M�Z$bKJf�C^6k[d6gB\_��bKM �
�9eNYm|}���6bQhN\ ^6k�|:h1jleCkmgB\��Nk®\­\�LNY®\�LNHQ|�L�dN�1LN|}b
LNdf\�k[eCZ$kmd6eNY�eCHBP�LNkm��L°\�L�\mH�LNMcMc�S\_Jfkmd6b @

D kmd6LNZ°LNkmd��3�u�[HKacLNM�k[d6JfYmJ6XlHK� XlHK~ck[d}bQMl�9eCYm|}���fbKhqL kmX�J �6b���Z°���6bQh�^6k�L�acbQd6eCM!O)gQ\meN\m\S�NHQHKgQ\_�NkmeNZ
�Ck[kmdfJfPCJ`\_^fkm^6�lJ6d�L�Z�h1j¨�9eN�!LNjch°�m��M�LNZ�eCHKjcLNH��NM�McJ6| �9J6HB\_^`\_HKJfM$�cH k[d6�cZ$km^f�CJ6kf� �N| �cLqLNd�bK|:X �
HQJ6|:J6M!\����fbKh:eN\m\{bKk�LqW1X�L�YmZ$HKJ � \{PNJ6k[d6b LNHKLNXc~cH �=LNZ$ZNeCYv�[hCH��[�N�cJf\6�"JfHKHKJfMcZNJfd6�qJfkmJf\ma"JfM X"JfjcbK��L
�fkmeC|}LN�Ca�hCH
JfHQ\��wPNeCHKgB\_��L�\mhc@

��������� � � ��� ��� ����������� � � ��� � �"!$#�
����

� bQMcjcZN^`\¦Y[^f\_Jf�}\m�Caca XcLNY_LNM �6kmk[eCYmeNk{J6k[d6Z��Cd6a��CH ��HKH/�=L�|}JfHQOCJfZqJ6�NO)|}�Nk[\��cgBP)P�LiPC^f�Cd6bQZ JfH L��9J6HKLNj�L
�
\_~lZ�L°\w@ D{dqJf�NO)|��Nk¡ZN�Cdf�N\m\mb­ZNeC|:|�~cMlbKZ°���6bQhC�ceCd�P)bKk[kmdwL°\_^6Y[^6k[b ^6Y[\m^6Z�Jf\}�NHKHQgQ\9�m�NZ=�«�3�u�[HQeCZ |}Jf�CHK^`\_^f\
J6HQHKJfMc�CYmdfbKZ=�cbQHKHKJ`\mPNJSL�dR�ld6J6MlJf\_JfbKZ�Jf\{�3�'�[HKeCZ$a�L�gKY �m�NZ=@�D��9J6HQ��LNkmdfM��NHQh}��HQ\�L�H
bKMcjlgQ\_e�\m\�XcY[eC�CY_L�|}eCZ}�cb �
a�Lu�[JfHKdf^6kmbI^6kiJ6��OC^6a¯�cdfJ6McJ`\_J6b�L¨k®\�LNMlj�LNYmjEeN~l\_Xc~1\3�[~cZ�eCM �[JfHKJfMcbKZ |:J6�c@ ���Nd6�Ck�LNd�J6kmdfZN�Cdf�CZ$a"JfM
�
�ceC��O |:bKMcjlJ6�NO)bKZ�Jf\¦LqFIHKJ6LNM ?1@���jcbQkmdf\mYmbQa����6bQhC�ceCdRZN^fX"Jfk[\RYm�N�Cd6gB\_Jf\[\{�lJ6HQO)Y[J�ZNJfHKH«\mJ6McMlb/� ^fk¦eCMcMcLNM
bKMljcgQ\_LNMcb/@

� bQPNJ6H L¡z�O)M�LN|:b �fkI^fk L�W1XcLNYmZ$HKJ�bKk �6k_L�Z&% bQMcjce ��k LNHK�RZ�^6k[d6�cHB\_J6Z}J6H �lL­�[J6HKJfM�bK|:XcHQJ6|:J6M!\����fbKh
bKk �6kmLNZ�% bKMcjle ��k}LNHKL�\m\��9~l\6@§D ) 
 £�' YmJ6MljckmdfJ6YmJfZ$ZNJ6H]JfHKHQJ6M!\_^`\_a�J6M¯bQ\m\:McJf| ��L�\���YmeCHQh1jcMcLNZ J6H
^6HQJ6k[J6M¨Li�CYmL ��Z$~ck��9J6HQ�cHKJ`\m\_JfH
YmJfMcjcJfHKZNJfd6��^fk�McJ6|¢Y[J6McjcJfHKZ�J6d6�}XcYmeN�CY_LN|:eCZ=��LN|:b5Li|}b JfkmJ`\_�cMcZ$a�J6M
bKMlZ���aca����°\_Y_��M$O)Z�^6M!\S�[J6HQJ6M!\_Z�J6dfbKZ=@ D k®\�LNMcjcLNYmj§eN~l\_Xc~1\��cJfHQONJ6k�Z�J6d6JfHK^fkm^6�lJ6d L�XlYmeC�CYmLN|:eCZ$M�LNZ
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ZNeNMcd6eCH |:h1jcacLNM�Z�J6HQHKJ6MlJR�9~l\mMcbK~lZ��=jcJRJ6Z$Z�eCY{|:bKMcjlJ6M J6kmJ`\_a�J6M |:J6�CM!O)gKHQbKZ}J6�NO�Z�eCMcd6eNH�LNacHKLNZ=�=|}^f�
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�
jc^fkm^f\�|:^6HBOCJfaca"JfMs\�L�M)~lHK|}�NM!OCeCdfMcbIZ�J6HKHQJ6McJ�@ D±\mgKXc~lk[\�^fkiL | �1PCJ6HQJf\mJ6ZNJ`\i\�LNY®\�LNHQ|�L�d6h |}e)jc~cHQeCZ
�9J6HQ��LNk[d6M��NHK�Nk_�°\:LNd6eCM$a�L�M�|:J6�CMlJ6�cJfd6gQ\mb�L jleCZ$~c|}JfM!\����fbKh \_J6H �[J6ki�cbK�NM!O!Ll@ � �NO�X�^6HQj��N~cH­MlJ6|njcJ �
Ym�lH�Z)b �$�ceC�NO�LTXcY[e°�[J6Z!\_k®\_Y[~cZ!\ �cYm�Na�LNM�HQJ6�!L�H��Nacai�c�NYmeC|��cJ6HBOCJ6M}|}Jf�N\�L�H��NHQ��L�\_h�\��NY[�NO)ZNh)jl�3�u�[H � HKbQk[\���Z
ZN�Nd6�cH |:J6HBO1bQZ \_LNY[\_LNHK|}LNdSZ)�lHKkm�l� bKHKHQJf\[PCJ�L��9eCY[jcgQ\_�Nk¦k[eCY_�NM JfHK�!�NHQHKgB\_eN\[\�\_�NYm��O1Z�h1j1�3�u�[HKeCZ°L�\6�
|:J6HQONJ6Z
kmdf�cZ$km^f�CJ6k[J6Z�\_^6M!O)HKJf�CJ6k[J6M L�PN^6�CJfYmJ6jl|}^fM$O �Ck[kmdfJ6kmdfJ6Y[ZNJ6k[df\m^6km^f�cJ6d��5^6k��ceC�NO}PNL�M � JRLiHKbQk[\���Z)acLNM�bKk �
|:^f\_HQ�1jl^6k6�uY[J6jc~cMlj�LNM��fb�Ll@ �{LNk[eCMcHKh�XcY[eCacHQ^6|}�NZ$Z�L�HN\�LNHK�NHKZ�eCd6�cL�\_~cMlZ¦L�|}e)jc~cHQeCZ{^fk«Z�h1jcZ��CM!O$P)\_�NY_L�Z
J6k[Jf\m^6M bQk6@
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D¯ª L���ZA� bQHKJfk JfkmdfZN�CdIL�| �lZN�)jc^6k[^6�cJfdIkmdf�cZ$km^f�CJ6k L�j�L�\_eNZ¦J6�NO¦Ym^6k[d6^`\ L�X�LNYmLNM��6k[kmeCY[b$X�LNY_L�|}^`\_J6Y[J6Z�J6M
ZNJfYmJfkmdf\m�cHvZ°LNX)�mL�|:J6�c� L�|}�Nk[bKZ�Ym^fkmd6^`\TX"JfjcbK��L��9JfHKjceNHK�CeCd6LNMcjch}XcYmeu�[J6Z!\T^6kTL��9J �[HKJ6k[df\m�CZN�CY[M!OCJ6dfJf\
a�Jw�NHQHKgQ\_�Nk_L�b"Z��Cd6�cH
PNJ6k[d6b/@

D{�c�leCdN� �leC�NO L¨FIHQJwLNMl£¤z¦¥�a"J6�NHKHQgQ\���k_LNbB\¦|:J6�N\_LNH��NHQ��LNk[k_Ll� L �9~1\��Nkm�N�ceCd:kmdf�cZ$km^6�NJ6kiJ6��O eCHQOCLNM
FIHKJ6LNM ?1@V�E�9J¤�[HQJ6k[df\_�NYmJ6MljckmdfJ6Y6�RLN|:J6HBO�L��cbQP�L�\_LNHKeNk�PCJ6Y[d6bQhC�ceCd ZN^fX"Jfk[\¨HQJ6�N�9JfH �[Jfaca ZNeCM �c�C~cY_� �6bKhNk
a�Jw�NHQHKgQ\_�NkmeNZ)acLNM}\m^6Y­JfH/@ D $ 	 �
	���� � ��� � � ��� � &RXlYmeC�CYmLN|��3�u�[HQ\�L¡�9J¤�[HQJ6k[df\_�NYmJ6MljckmdfJ6Y �9�CZN�NM$O$P$\���Y_�Na�L1�
L]FIHQJwLNMc£¤z{¥ XcY[eC�CYmLN|�|:J6HQHK^vZNJfHKH)\_J6MlMcb/�C^fk eCMcMcLNM�bKMljcgQ\_LNMcb/@5D�XcYmeC�NY_LN|�LNdI�ld6J6MlJf\_JfbQ\vL�ZNeCMcdfeCHKYmL
gKY �mLl@ D�d{�cdfJ6McJ`\_JfZ�J6HQeCHQP�LNkm�Nk_���ceCd�LSZ�eCMcd6eNHKZ$bK|:J6McJ`\_J`\IJf�NO��3�u�[HKa�LRZNJfHKH=bKYm�NM!O1gB\�LNMlb"L�Z)Z�eCYIbQk6�$��L�L�d
J6k[d6Z��Cdf\�J6�NO�Z�eCMcdfeCH�LNalH�LNZ$a�hCH bQMcjcgQ\meN\m\m~cZ - @

D{dTJ6k[d6Z��Cd�LiZN�'PNJf\_Z�J6df�qkmd6bQM!\�L��1bKk k[d6JfYmbKM!\�bKMljcgQ\m��L�\_h �
	 � 		��� � � �
��
 � � � !��&���( ��G! �
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�
LN�ceCH
� LNd ���6!��&��� ��� � $�
§LNMcMcLNZ§LE�9�c�C�NPN^6M!O)McJ6Z�P�LN�NO�k[\mYm~cZ!\ �lY_�NM�L�Z L�MlJfPCJ��TLN|:bQ\�jlbKM�LN|:bKZ$~ck
Z�h1jcZ�^6M!\]\_e'P��Naca k[d6JfYmJf\mMc^6MlZ LNjcMcb �"^fk]LN|:bKY[J¡LNd¡�NHKHQgQ\_�Nk_LNbQMcZ°L�\�|:J6�N�9eC�CLNHK|}LNdf\m~cZ=@�¥vY[YmJiL�d
eCa$�[J6Z!\_~c|:Y_Lik �cY �cM �9eC�CeCZ
$X��
[" � ��� �6� ���6!��&��� ���
& � ZN^fM!\�~1\�LNHQMcb/@

� L � ��� � %SJ6MlMcJ6Z�LNdTeCa$�[J6Z!\_~c|:M�LNZ�Li\mgKXc~lk_L
� L ����������������% � �[��� � L�dTL�$��  	 �#&¦Z)bB\_JfY9�[J6k[df\m^6k ���3�u�[H/�lLN|}b
LNd]eCa)�[JfZ$\m~c|:eN\�J �1X"eNY[\���H �mL
� L � � � !��&���  ��G! � LNd�L $�� � �
�)&�Z$bQ\mJ6Y �[J6kmd`\_^fk �¯FIHKJ6LNMc£¤z¦¥�LNHKhNH JfHK|:J6M!\_J`\m\SXcYmeu�[J6Z!\m�3�u�[H � LN|:bIL�d
eCa$�[J6Z!\_~c| HQJf�9eCY[jcgQ\_�Nk_���ceCd­^fkv�9JfHK��L�kmd6Mc�NH��Nkm�N�ceCd k[d6�cZ$k[^6�CJfkI�3�u�[HKeNZ�L°\ ^6kva�Jw�NHQHKgQ\_�NkmeNZ�L°\ �Ck[kmd6J �
�9eC�w�mL�"3a��'PCJfaca |}LN�NOCLNY_�Nd6L�\ HQJ6M!\_Jfaca \_LNH���HK��L�\mh $

� L %#" ������%#"6 ��G! � X�J6jlbK��LNd]L $����a�
	#&{Z$bQ\mJ6Y9�[Jfkmd`\_^6k � �3�'�[H/�1LN|}b"L�W1X�L�YmZ$HKJ]L�HKhCH�J6HQ|}JfM$\mJf\[\��NHKHQgQ\_�
�
kmLNbKMcZ°L�\�^6k¦LNd6eCZ�acbQd6eCM!O)gQ\_�Nk_L�bQ\�\�LNY®\�LNHQ|�L�d6dwL1@ D�kmd6LNZ°LNkmdS\�LNY®\�LNHQ|�LNdf��L�\ �fk_LNZ Ym^fkmd6HQJ6�CJfkmJfM
�
P�LN�NO�J6�NOC�NHQ\_LNH���MqMcJ6|¢acbQd6eCM!O)gQ\meN\m\ �NHKHQgQ\���kmeCZ°L�\�bKkf@

D.X�LNY_L�M��6k[kmeCY[a�LNM©�°\�LNjce�\m\�|:bKMcjcJfM �3�'�[HKMc^`P�HKJf�cJf\ LNack[d6eCH �l\w�{P�LN��O L�ª«L���ZA� bKHQJ6k�XcYmeN�CY_LN|:�ceCd
P)bKk[d6eCM!O)gQ\meN\m\�Y[J6H�L°\_gQP}J6HQ^6Y[^6kmb �1\w@

D�XcYmeC�NY_LN|©JfYmJfjc|}^fM!OCJIJf�NO � £¤ª¨LNY ���cgQP)~c| ��LN|}bQMcJ6Z{L�a�J6HQkm� �9J6HQ^6XcgB\_^fkmJ LNd ��\m\mJ6Z$bKM!\m^6kma�J6M¡HKJ6gQY[\
k[\mYm~cZ!\��cY_��\�Z��'PCJf\mb/@ D�d 
 �� 
��� �����6����� ZN�NM$O$P$\���Yma�LNM�Z�^f\�bKM1�9eCYm|}���6bQhCk �3�u�[H"\_LNH���HK��L�\mhc�)L ��� � ���U��� %ZN�NM$O$P$\���Yma�LNM L}W1X�L�YmZ$HKJRkmd6LNZ°LNkmd¡�3�'�[H/�=L ��� ���a� �N� � �&%¡Z��CM!O$P)\_�NY]LNHKL�\m\�X�J6jlbK��Jf�NOq\_JfH �[Jfk�XcY[e°�[J6Z!\6�
/:D.187QD;/ T -0OIX�V ��/ +QD:912:-59Q=AVQO D:J08.1�M LI4R4R= -0>ND:OHD:6<D:6 DG1�7 FH-0F�D.; 4I4Y-091?QO[7.E 6 < GH= M!F�8;J0XI?PGHJ 4��������NFH91V�1Q9 4P>N8G4I4N4=QB7+AD*61=QD:2G0 >:9�X�VQO�
��	� S&W�Y����[V�`��� �! � ! �#"%$&�'�(�*)�+-,/.�021 V
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LN|:bKa�J6M¯kmdfJ6YmJfX"JfH¦LsZ��Cd6X�eCM!\_b�eCa)�[JfZ!\_~c| bKkf�­^6kqL�|}JfHQOEJf�NO¯|}Jf�N�9J6HQJ6HK�)J6M¯a�Jw�NHQHKgQ\meN\m\�FIHKJwL�M�?1@��
�9J¤�[HQJ6k[df\_�NZN�CY[M$ONJ6dfJf\_a�J6M a��NYm|:J6HBO�|}�NkmbQZ��C^fX"JfM�bQk HKJ`�9eCYmjcgB\_��L°\_hc@

D{dT��\_LNjceN\[\­eCa$�[J6Z!\_~c|:Y_L1��LNd]LNd`\ HKJfgKY[hS�9eCY[Y_�Nk[ZNh)jcY_L�^fk�L�W1X�LNY[Z)HQJ¦kmd6LNZ°LNkmdfY_L�\_�NacaqZNeCY[H���\meCdw��k
^6k�Z�eCM!PCJ6M �6bKh}bKk­�9JfMcM��NHQH��

� D��c�ceCd�� �ceC�NO�L �fkmeC|}LN�Ce�\�k[bKZNJfYmJfkmJ6M�JfH{HQJ6�cJfkmkmJfM�ZN^fkmd6gB\_JfMcb/� k[d6�cZ$km^f� P�LNM§J6��O¯�9�N|}e)jc~cH
gQY_�Nkm�NY_Ll� LN�c�ceNdiJ6�NO FIHQJwLNMl£¤z¦¥ XcY[e°�[J6Z!\RHK^`\_Y[J6�ceCd6�Nk_��Y_Ll�
^fkRLNaca�hCH Jf�NO¨PC^f�CYmJf��Lu�®\m��L�\_hq�3�u�[H
k[bKZNJfYmJfk]J6HK�C�NHKHQgQ\���k_�NYmLl@�D��9�C|:e1jl~cH \_LNY[\_LNHK|}L�ZN�Cdf�C|�a��Ck6�"�fk_LNZ L}�9eCM!\_eNk6�
�ceN�NO¨L}ZN�CdfX"eCM!\mb
eCa$�[J6Z!\_~c|¡~cMcZ°L�\ ��LNk[d6M��NH �mLsP�LNH�LN|:bKHBOCJfM§|}h)jceCM @�D{d bQkqJ6HQ^6�c����L¯LNd W)\_jc¥vM!P�Z��CM!O$P)\_�NY
^fk}L |:J6�!L�jceN\m\�jcJ���Mlg �6bQhCki|:e1jc~lH­bK|:X"eNY[\���H��NkmL�~l\_�NM¯LNd�LNjceN\[\�eCa)�[JfZ$\m~c|:eN\:J6�NO)kmdfJ6Y �cJ6M
"9J6kmJ`\_HQJ6��|}Jf�N�9J6HQJ6HQ�­X�LNYmLN|}^`\_JfYmJ6Z$Z�J6H$J6HQH���\[PNL $"L�W)\_LNY[\ �9�c�N�NPC^fM$O)�cJfdIY[J6McjcJfH �[�cZ=@ D � ���&� ��� � �&%X�L�Y_LNM��fkmM�L�ZqLNdTgK�NO�ZN^fkmd6gB\_J`\m\�XcYme°�[JfZ!\m�3�u�[HB\�ZNJ6HQH ��\_LNjcMcb @

� D§�9�C|:e)jc~cHl^fkIL]XcY[e°�[J6Z!\v�9eCY[jcgQ\_�Nk_�N�leCd­��LNk[d6M���HQ\�FIHKJ6LNMc£¤z¦¥ Z��CYmM!ONJ6d6J`\_McJfZ�L�d J6HK^fYm^fkmb�~l\_LNZ��
\mhCH"JfHQ\mJ6Z$bKM!\mPNJ¦~c�NOCLNM�LNdfeCZ°L�\�L¡a�Jw��HKHKgB\��Nk[eCZ°L�\ ZNJfHKH"\_LNY[\_LNHK|}LNdfMcb�Ll�N|}bQM$\­LNd]FIHQJwLNMl£¤z¦¥�LNHKLNX �
^fY[\_JfHK|:J6dfJf\m\6� � �����,� 
}McJfP���ZN�CY[M$ONJ6dfJf\_^fMcJ6Z�LNdTJ6Y[J6jcJ`\_b �NHQH�LNX�eN\���a�LNM
@

� D�dReNa)�[J6Z!\_~l|�MlJfPCJSMcJ6| \mJ6Y[�cJ6HQ�cJf\m�:\��cH5L:XlYmeC�CYmLN|�~cMlZ)acLNM
@ D��9JfHK��L�kmd6Mc�NHQ\�|:e1jl~cHKeCZ$a�L�M
|}�NkmbQZ��9�c�C�NPN^6M!O P�LN��O k®\_Ym~lZ$\��cY_LqL�d6eCMceNk{Mc^`P)PNJ6HvLNZ$Z�eCY¦kmJf| k[d6JfYmJ6X�J6HQ�cJf\6� ��L�LNMlM�LNZ�|���k
L�\_gQXc~ckmLl@

� DEXcY[eC�CYmLN|�a�LNMTMcJf|©��LNk[d6M���HK��L�\m~cMcZ�~cMcb��$~cJ \mgKXc~ck[eCZ°L�\w�u|}LNZ$YmhCZ°L�\6�uLNd �¦a)�[J �`\_£ ��Z��CM!O)P$\_�
�
YmL�\5^6k5jcbQM�LN|:bKZ$~ck
Z�h1jce�\w@ D�FIHQJwLNMS?1@���W)\_jc¥vM!PTZ��CM!O)P$\_�NY_L��cJ6HBOCJf\[\«L�ª«L���ZA� bKHQJ6k �fkmeC|}LN�C�ceNd
\_LNY[\meCd6hc�lLNd6d6LNH �9~cMlZ��6bQeCM��NHQbKkmLNM�|:J6�CJf�NOCJfd6��ZN�CM!O$P$\��NYmL�\�ZNJfHKH
�cLNkmdfM��NHKMlb/@ ¥ dTL�ZN�NM$O$P$\���Y�L�d
JfYmJ6jlJf\_b�P��NHQ\meCdwL�\mM��NH=acbQdf\_eNMck_�N�NeCk_LNala
�l��| P�LNHKLN|:bQPCJfH�ZNJ`PC^6k[a"^T��L°\_^6Z�eCM!OC@ �]�cHK�NM ���NONJ6HQ|}J`\
bQ�C^6M!OCJfH/�=�ceC��O LNdSJfYmJfjcJf\mb W)\mj�¥ M!P JfHK^6Y[^6k[b �1\3�mL�L��9J6HQ��LNkmdfM��NHB\�FIHKJwL�Mc£¤z¦¥�ZN�CY[M!OCJ6dfJf\ma"JfM k[J
k[d6J6Y[J6X�J6H �[J6M
@

� D�d]J6HK�Naca��9J6HQkmeCY[eCHQ\_LNZNeNM�Z$gQP)�cH L�Z��Cd6X�eCM!\_b
eNa)�[J6Z!\_~l|�~cMcZ�\mgKXc~lk_L�McJf|±HKJf�cJf\­~cMcbQPNJ6Y[dw�NHQbKk_L�M
P�LN�NO Jf�Cd6bQkmd`\_J6M �6b���HKbKkmLNM Z$P�LNM!\_�NHQ\R\_gQXc~ck6� LNackmd`\_YmLNZ!\¡\_gQXc~ckTP�LN�NO kmdfbKMceCMlgK|}Lq\mgKXc~lk6@��{L L�d
eCa$�[J6Z!\_~c| \_�Caca ZNeN|}X�eCMcJfMckma��CH �NHQH/�1J6d6JfZ�Li|}Jf�CZN�N\m^6k[J6ZqLiZNeN|}X�eCMcJfMckmJfZ)Y[JSbQk­�9J6McMc�NHKM�L�Z�@

� D�XcYmeC�NY_LN|�acLNMS�9JfHK��LNk[d6M���HQ\ �9eNYmY_��kmZNh)jcM�L�ZR^fk |:bKMcjcJfM¡\_e'P��Nacalb)�3�u�[HQM�LNZ]P�LN�NOSL]FIHQJwLNM�Y[J6Mcj��
k[d6J6Y:Ym^fkmdf^f\�Z�^6X�J6df� |}e)jc~cHQeCZsZ��Cd6��\m\w�­L �9J �[HKJ6k[df\m�CYmJfMcjckmdfJ6Y � bQacY_L�YmbKJfkiZN�CM!O$P$\��NYm�NM§a�J6HQ�cH/�
P�LN�NO�L�XcY[e°�[J6Z!\_Z��CM!O$P)\_�NY�LNH�L�\[\­Z�J6HKH"HKJfMcMcbKJ�@ � �Nk[�ceCH
JfHK�cJfHQONJ6d6Z�J6jc�:ZN�NM$O$P$\���Y_LNZ°L�\�McJf|¢LNj �
��L°\_~cMcZS|}Jf�]kmJf| L¦XcY[e°�[J6Z!\w�!k[J6| L¦XlYme°�[JfZ$\m�cJ6d���L�kmd6Mc�NHQ\ FIHQJwLNMl£¤z¦¥�Z��CYmM!OCJfd6J`\Ia�Jw�NHQHKgB\��NkmLNb
Z��Cd6�N\[\w@RD � bKacYmLNYmbQJ6k�ZN�CM!O$P$\��NYRLNHKL�\m\�\�LNHK�NHK�cL�\_h}ZNh)j McJ6| ZNJ6Y[�cH a�J6HKJ¡L�PC^f�Ckm� �6k[eC|�L��Ca�Ll�
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gQ�NO¨��L L�a"Jf^6XcgB\_Jf\[\RZN�CM!O$P$\��NYmLNZ | �cZ��1jc^fkm^fMsP��NHQ\meCdf\_L�\_Mcb kmd6JfYmJ`\_Mc^fMcZ=� LNZ$ZNeNY¡L��ceCdfdw�u�[~cZ
\_LNY[\meCd6hSZNh)jceN\­|}�Nk[eCH �[~cZ�LSXcYme°�[JfZ!\_ZN�NM$O$P$\���Ym~cMcZ�LNH��l�)^6k�eN\m\I|}h)jceCk[gQ\mkm~cZ=@ ��L¡k_Lu�m�°\­Z$�cHKk[�
�C^fXcb5ZNh)j�� k®\�L�\mbKZ$~ck�P�LN�NOqjcbQM�LN|:bKZ$~ck Z��CM!O)P$\_�NY_L�\6�"JfkmJ`\_HKJf�}\_�NYm�NO)Z�h1j �3�u�[HQ\�bQk��cLNkmdfM��NHK~lMcZ=�
LNdfeCZ°L�\�L�XcYme°�[JfZ!\_a�Jw�NHQHKgQ\_�NkmeNZ}Z��Cd6�N\[\�|}Jf�!LNjceN\[\ |}LNXcX��NZ$�ceNdT\_LNY[\meCd6h ��� ���a� � ��%�� ��� ��� � �&%
|}LNXcX���a�L¡\_Jf�NO)�cZ=@

� D�W1X�LNY[Z$HKJT|}Jf�CJ6Ml�CJ6jcb5~c��O!LNM
���ceC��Oq\_�Caca�J6�NO)|}�NkmYmL:^fXc�cHQ�}^fk{�cbBPNL°\_ZNeNd6h:kmdwL�Z�L�kmkmd6LNH jceCH �
�CeNd6d6~lMcZ=�«��| Lqª L ��Z��«bKHKJfk]XcYmeN�CY_LN| �6kmLNZ¨Jf�NO¨k[dwLNZ°LNk[df�3�u�[HB\]�9eC�!LNj
@SD �9J6HQ��LNkmdfM��NHQh�kmdfJ6| �
X�eCM!\3�m�Na�hCH�Jfd�Z$�cHQ�CMc�Ck[J6aca}|}Jf�CkmdfeCYmgB\��Nk®\�MlJ6| �[J6HQJ6M!\w�)|:J6Y[\�LNd��NHQHKgQ\_�NkmeNZSk[dwLNa�L�jceCM}\mJ6�cJ`\_�CZ
��\¦J6�NO)bKZ kmd6LNZ°LNkmdfa"hNH L�|���kmbKZ$a�L1�
LN|:gK�:McJ6| �cbQP�L�\mZNeCdfbKZ Y_�u�[~lZ�|}�NkmbQZ �NHKHQgQ\���k6@¦D k[dwLNZ°LNk[d
�cbBP�L�\_Z�eCd6��L°\iL W1XcLNYmZ$HKJ}Ym^fkmd6^`\iZN^fX"Jfd6� kmd6LNZ°LNkmdfeCZ ��HKHKgB\��NkmLNbKYmL�bKkf� jcJqL�d6eCZ McJ6|.ZNJfYm�cHQMcJ6Z
a�J6HQJTL �fkmeC|}LN�CacLl�cgK��O��°���NHKHQgQ\���kmeCZ$Z°LNH�LNd6eNZqL:k[dwLNZ°LNk[d6eCZqMlJ6| a��'P1gB\_�cJ`\_�)J6Z=@

D{d J6kmdfZN�Cd L�ZNeCY[H���\meCdw�Nk[eCZEZN�Nd6�cH¦MlJ6| J6HKHQJ6Mc�NYmd6b�|:bKMcjlJ6�NO)bKZ�Jf\6@ D�d¨J6HQHKJ6Ml�CYmdf^6kmJfZ�Z��Cd6�lH�\_�Naca
ZN�NMcM!OCJ6M¡X"hN\meCHK�cL�\_hc�wP)bQkmd6eNM$\ Mc^f���NM!OTJ6k[Jf\ma"JfM�L |}Jf�NP�LNHKhNkmgQ\_�Nk)�[JfHKJ6M!\m�Ck5|�~cMcZ°�wP�LNH`�m�NY[M�Ll@«�{L McJ6|
J6HQHKJfMc�CYmdf�N\m\TZ�eCYmHK��\_eNdw�Nk®\Sk[d6Jf�C�cMcZ |:J6�c� LNZ$ZNeNY¡kmJf| �CJ6MlJ6Y_��HK��L�\m~cMcZ acbQdf\meCMck_���CeN\]PCJfkmdf^6HQONJ6d`\_Jf\m�c�
�cbQa��Nk:�cbQ\mJ6HKJfkmgB\_Jf\[\ �fkmeC|}LN�Ce�\w�­jcJ LsXcY[eCacHK^f|���Z eCZ°L �6kmLNZ�L��cbB\_J6HQJ6k[gQ\_� Ym^`\_Jf� �cbKacLN�cd6JfMcJf\mJ6bQa"�CH
jcJfYm�cHQ�cJf\�Z$b/@

����� � ��� � ����� ����� ��� � � ��� � ��������� ��� �����

D{d�J6HQ�Cd6��kmd6LNZ°LNkmdfa�LNM��9J6HQkmeCY[eCHQ\5Z�eCYmHK��\_eNdw�Nk[eCZ]HKJf�CM�LN�NONeCacaSYm^6k[d6J L�McM�LNZTL�ZN�'PCJ`\_ZNJfd6|:^6M!OCJ��l�ceN�NORL
ZN�Nd6X�eCM!\_b
eCa$�[J6Z!\_~c|¡~cMcZ$a"hNH
jcbKMcLN|}bQZ$~ckIZ�h1jce�\ kmdfJ6YmJ`\_Mc^fMcZ�Z�^6kmdfgQ\mJ6Mcb �c^6k�L�W1XcLNYmZ$HKJ � a�J6M��NHQHKgB\��Nk[e��
Z°L�\�kmd6JfYmJ`\_Mc^fMcZ Ym�}|:J6�N�9eC�CLNHK|}LNd6Mlb/@ � bKMcjlZN^f\{| �lPNJ6HKJ`\_�cJfd¡Z�eCYmHK��\_eCdfeN\m\�M!OCJfHQPCJ`\¦��L�kmd6Mc�NHK��L°\_~cMcZ
�6kmLNZ=@ ¥vdfJ6Z�J6��OqYm^fkmd6JR�cbK�NM!OCeCk[k_�N�c��|}�Nk Y[^6kmdfJRP)bQkmd6eNM$\�JfHK|:^6HKJ`\_b LNZ°LNj��NHBOCeCZ$a�Li�l\mZN�CdfMcJN@

D�W1XcLNYmZ$HKJ�|}e�\_eCY �mL�McJf|�ZNJ6dfJ6HQbcL�jlbKM�LN|:bKZ$~ck ZNh)jceN\6�CL{|}LNZ$YmhNZ�L°\w��L�~cMcb��$~cJ�\mgKXc~ck[eCZ°L�\w��^6k gQ�NO
LNd �¦a)�[J �`\_£ � � \ k[J6| @«D��c�ceCd��N�ceC��OTL ZNh)jcY_L�L{W)X�LNYmZ$HQJ k[J6�CgB\_k[^6�C^`PCJ6H)�NHQHKgB\��Nk[eCZ°L�\ �9eC�CLNHK|}LNd6�cLNkmk[~cMcZ
|:J6�c�°L­�9eCYmYm�Nk[�3�'�[HKeCZ°L�\ |}Jf��Z�J6HQHCM!O1bB\_Mcb$L�d J6kmdfZN�Cdfa"JfM
@v¥ df\ |:J6�N\mJ6�cJ`\3�[�cZ¦|:e)jc~cHKeNMcZN^fM$\5Jf�NOCJfkm^`PCJ6H �
P�LN�NO |:J6�NO)bQ\m��L�\m~cMcZqJ6��O�XlYme°�[JfZ$\mJf\{bKk6@�D�|}e)jc~cHQeCMcZN^fM!\_b5|}Jf�CM!O)bQ\���k�|}�NY�J6�NO Z$bKk[J6aca XcYmeC�NY_LN|
J6k[Jf\m^6a�J6M�k[J6| �m�NY[��L�\mh �1\w�$|}JfY[\ LNd�W$\_j�¥ M!P:^6kvJ6�NON^6a:�9J6HK�cLNkmdfM��NHQ\va�J6^fXcgQ\mJf\[\vZN�CM!O$P$\��NYmLNZ�M�LN�NONeCM
kmeNZE|}e)jc~cHB\�\�LNY®\�LNHQ|�L�d6M�LNZ=��LN|:bKZNJ`\:L �9�l�C�C�Ck[^6�CJfZEa"J`\�LNY®\��Nkm�'P�LNH Jf�NOCJfkm^`PCJ6H{|}Jf�CM!O1bB\_Mcb �leCkmk[d �
^6k{ZN�CY[�cHK|:^6M!OCJfk{�9eCHBO!LN|}L�\�HKJ6MlMcJN@{¥v��O�JfHK|:J6M!\_J`\m\{XcYme°�[JfZ!\_Jf\{P1bQkmdfeCM!\ �6kmLNZ L�Z)Z�eCY{\m~cj¨kmbQZNJfYmJ6k[J6M
|:J6�CM!O)bQ\mMcbIL¨W1X�LNY[Z)HQJN� �cL¨LNaca�L�M |}bQMcjcJfM��9�c�C�N�Ckm^f�¨kmdfJ6YmJfX"JfH­^6k¡�cJ6HBOCJ6k[J6MEP�LNM |:J6�!L�jlP�Ll� ^fkiL
�9�c�C�N�Ckm^f�CJ6Z�ZN�Cdf�N\m\ L Z��Cd6X�eCM!\_b¦eNa)�[J6Z!\_~l|�~cMcZ°L�\q\_LNY[\_LNHK|}LNd6h�|}e)jc~cH�bKk�k[d6JfYmJ6X�J6H @�D W)X�LNYmZ$HQJ
Z$bKZ��N\_^fkmJ�\_e'P��Nacac�l� �ceN�NO¨L�XlYme°�[JfZ$\m�cJ6d�\_LNY[\meCd6dfeCM J6��O��9�C|:e)jc~cH/��LN|:bKMlJ6Z L�McJfPNJi|}Jf�CJ6��OCJ6dfbKZ�L

ylA



XcY[e°�[J6Z!\�MlJfPC^`PCJfH/@ ¥ d6JfZNJ`\�L��9J6HB\_^`\_J6HQJ6Z�Jf\ �fk_LNZ �c��O��CLNY_LNM!\_�NHK��L°\3�[~cZ=� ��L kmbQZNJfYmJ6k[J6MEHQ^f\_Y[J6�ceNd6~cMcZ
J6��OqeCHQOCLNMqPC^f�CYmJf��Lu�®\_�cL�\_h:�3�u�[HQ\6�cLN|:b LNd]eCa$�[J6Z!\_~c|¡~cMcZ°L�\���LNk[d6M��NH �mLl@

D jlbKM�LN|:bKZ$~ck�Z�h1j�Z)gQkm^fYmHKJ`\_b�bK|:XcHQJ6|:J6M!\����fbKh°�mL¨|:^6� \_�Naca�Z�eCYmHK��\_eCd6�NkmkmLNH�YmJfMcjcJ6HQZNJfd6bKZ � \��cH �
\_JfYm�cJfHQ\�\mgKXc~lkmeCZ°L�\6� ~cMcb��)~lJ�\_gKXl~ckmeCZ°L�\6� ~cMcbBPCJfYmdw��HKbKkmLNM P�LN�NO�J6�CdfbKk[df\_JfM��6bK�NHKbQk_LNM�Z!PNL�M$\_�NHQ\¡\_gKXl~ckme��
Z°L�\w�cLNackmd`\_YmLNZ!\�\mgKXc~lkmeCZ°L�\�^fk�k[d6bQMceCMcgQ|�LS\mgKXc~lkmeCZ°L�\ MlJ6| HQJ6�cJ`\�jlbKM�LN|:bKZ$~ck�ZNh)jcj��l��bQHKHQJf\mPNJ¦eCMcMcLNM
P)bKk[kmdwLNLNH�LNZ$gB\�LNMcb @T¥ �NO z�O)M�LN|:b �S\_gKXl~ck�� eCa)�[JfZ!\_~c| Z�h1ju�mL��cbQP�L�\mZNeCdf��L�\]~c��O!LNM |���kmbKZ z�O)M�L�|}b �
\_gQXc~ck ��eCa)�[JfZ!\_~c|:Y_L "9HK~ck®\�LRjcbKM�L�|}bQZ�L $`�CjcJ�bQ\[\�bQk�k[eCZ�|}Jf�CZN��\_^6k P�LNM
�)^6k­LR|}Jf�NP�LNHKhNkmgQ\_�NkmMcLNZ¡\_�Naca
XcY[eCacHK^f|��'�mL�bKk­P�LNM
@

�«e'P��Nacalb�|:J6�NZN�N\m^6k[\�LNj �!�ceC�NO " \�LNXcLNkmd`\�LNHKL�\�LNbQ|�L�H�LNX)�m��M $ LTjcbKM�L�|}bQZ)~lk ZNh)jceN\�L]XcYmeN�CY_LN|:�ceCd
kmdfJ6Y[ZNJ6k[df\m� z�O)M�LN|:b � � bQMcZNJfY]McJ6| | �cZN�)jcbQZ J6��O1�1\m\SLNd��¦a)�[J �`\_£ � Z��CM!O)P$\_�NYR�9eNHQO!L�|�L�\_LNbQP�LNH �"gQ�NO
bKHBOCJfM �9eCHBO!LN|}L�\meCZ°L�\¦bQMcjcgQ\mh�XcYmeC�NY_LN|�acLNM J6�NONJ6HK�NYmJ�J6�NOC�NHQ\_LNH���M MlJ6| ��LNk[d6M���HK��L�\m~cMcZ¨jlbKM�LN|:bKZ$~ck
ZNh)jceN\6@

D�ZN�CdfX"eNM$\mb�eCa)�[JfZ$\m~c|�~cMlZ�McJfPN^6McJfZ�\ �cHB\_JfYm�cJfHK^6k[J�LTz�O)M�LN|:b �6k Z�eCYmHK��\_eNdw�Nkm�NMiZ$gQP)�cH�LNdf^6Y®\vkmJ6|
J6Ml�CJ6jc^fHQONJ6d6J`\m\6�"|:J6Y®\�L:�cbB\_JfHKJ6k[gQ\m�iYm^f\mJ6�}McJ6| k[d �cY[b5Z)b LNdR�NHQHKgB\��Nk[eCZ�ZN�Cdf�cH �6k_L�Z�LNd6eCZ°L�\6�=LN|:J6HQONJ6Z
L |:J6�!L�jceN\m\¡McJfP���^6kS\_gKXl~ck��EeCa$�[J6Z!\_~c|:Y_L¨�lbQP�L�\_Z�eCd6McLNZ=@ D acbKdfeCM!O)gQ\_e�\m\¡�NHKHQgQ\���kmeCZ¨k[d6�'PCJf�C^6a�J6M
ZN^fkm�Calaq|��NY �6kmLNZ:LR�9�c�N�NPC^fM$O}P�LN�NO�k[\mYm~cZ!\��cY_L¡MlJfPCJ]k[d6JfYmJ6X�J6H �cLT\_gKXl~ck_LRMcJ6| �1gQ�NO�J6HQ|}^fHKJ`\_a�J6M:J6H �
ZN^fXcd6JfHK�cJ`\_�c�!�leC�NOSL��9J6HQ��LNk[d6M��NHQh�eNHQO!L�Mi�NHKHQgQ\_�NkmeCZ{LNH�L�X)�m�NM¡�cLNkmdfM��NH �mL��9J6H1L{jcbKMcLN|}bQZ$~ck5ZNh)jcj�LNH1HKJ6gQY[\
eCa)�[JfZ!\_~c|:eN\w�NLN|:bKZ]J6��OS|}�Nk[bKZ=�CLNdfeCMceCk«McJfP��
�NjcJ­|}�Nk«bQ|}XlHKJ6|:J6M!\_���6bQh°� �TeCa)�[J6Z!\m~c|}YmL�\_JfH �[Jfkm�cHQMcJ6Z
�6kmLNZ=@¨D±Z�eCYmHK��\_eNdw�NkT�9J6HQeCHKj���k_�N�ceNd:|:^6HBOCJfaca"JfME|}Jf� Z�J6HKHQJ6McJ:P)bKd6k[�!�NHQMcb L XcYmeNacHK^f|�LNHQJ6�cJ`\_�Ck[^6�CJ`\w�
^6k �6k_L�ZsL�PCJ6k[d6^fHQOCJfk�J6kmJ`\_JfZNJf\�Z$bQdw�NY[Mcb/@ D±|}�NkmbQZ HKJf�cJf\m�Ckm^f�c� �ceC��OsL acbKdfeCM!O)gQ\_e�\m\¡�NHKHQgQ\���kmeCZ �9J6H �
kmeNYmeCHK�Nk_��\�a"�'P)gQ\mkm�cZsL a�J6MlM)�lZ ��LNk[d6M��NHB\�kmdfbK|�a�hCHK~l|}eCZ¨\mgKXc~lk_�wP�LNH/@s¥vd�P)bQkmd6eNM$O)HKLN� J6�NO)kmdfJ6Y �cJ6M
|:J6�N\mJ6�cJ`\_�c�c|:J6Y®\�J6dSLNd]bKM1�9eCYm|}���6bQhiLikmd6LNZ°LNkmdfa�LNM |:J6��\�LNHK�NHK��L°\_hc�$eCMcMcLNM �fk_LNZ���\�ZNJfHKH J6|:J6HQMcb/@

D{d�FIHKJwL�Mc£¤z¦¥�ZN�CY[M!OCJ6dfJf\mYmJ�PCeNM�L�\_Z�eCd6h |:J6�NZN�N\m^6k¡|}LN�NOCLNY_��dwL�\_L�LNd�� �ceN�NO L �9J �[HKJ6k[df\m�¨�NHB\�LNH
��LNk[d6M���HQ\«ZN�CY[M$ONJ6dfJf\vL��cbQ\mJ6HKJfkmgB\_���C^6X�J6MSMcJ6|�acbQdf\meCk6���ceC�NOTHQ^f\_Jfd6bQZ���LN|:b$L�XcY[e°�[J6Z!\[�3�u�[H$^6Y[\mJ6HQ|}Jfd6^6k[J
kmeNY_�NM��CeCMljceN\veCZ�eCd6M�L1@ ¥ McMcJ6Z��[JfHKJfMcHKJf�Cbl|:J6�CeNHKj��NkmLl�C�ceN�NOiL]��LNk[d6M���HQ\vZN�NYmM!OCJfd6Jf\mJf\IJ6�NO¡eCHQOCLNMcM�LNH
�cJfHQOCJ`\m\mJ6kmgB\3�[�cZ�L �fkmeC|}LN�Ca�L�M
�$LN|:b�L]�cbQ\mJ6HKJfkmgB\_�]�C^fX"JfM�acbQdf\_eNk_LNM�HK^`\_Jfd6bKZ=@«D �9JfHK��L�kmd6Mc�NHQ\vZ��CM!O)P$\_�
�
Y_L�Z)Z°LNH5Z°LNX �6k[eCH�L�\meCk�ZNeCM��cbKZ!\_~ck[eCZ J6HKZ�J6Y[�cHK^fkmJ¡^fYmjcJfZN^fa"JfM Jfd�L:ZN�CY[M$ONJ6dfJf\TMcJf| \_LNY[\_LNHK|}LNd]JfHK^6Y[^6k[b
~l\_LNZ°L�\w@ � bKMljcJ6M�J6��OC^6a¯a�Jw�NHQHKgQ\_�Nk_L |}Jf�CJ6��OCJ6dfbKZsLNd � � ���J� 
 ZN�CY[M!OCJ6dfJf\}J6Y[J6jcJ`\_b a�Jw�NHQHKgQ\_�Nk_L�bQP�LNH/@W1dfJ6aca |}Jf�CeCHQj��Nk{HQJ6McMlJN�
��L�L��9JfHK��LNk[d6M���HQ\¦Z��CYmM!ONJ6d6J`\_J`\¡bQk¦�ceCdfdw�wPCJfMcMc^6MlZ�L��lbQ\_JfHKJfkmgQ\m��Ym^`\_Jf�CMcJ6Z
��\mZ)�lHKjcJfMcjc� �6k[eC|�L��C�ceCd�@ ¥ McMcJ6Z�L�d�LNd�LNZ°LNj��NHBO!Ll�!�leC�NO�L]a�Jw�NHQHKgQ\_�NkmeNZRZ��Cd6��\m\vkmdfJ6Y[J6X�J6H�L¦�9J6HK�cLNkmd �
M��NHB\{FIHKJwL�M J6k[d6Z��Cd6�CZ " L��9eCYmjcgB\_h:^6k{L}HKbQMcZNJfY $ J6HQ^6Ym^fkmb �l\3�mL:bKkf@ D{d¡JfkmdfZN�Cdf�CZ$a"�CH L:�9J¤�[HQJ6k[df\_�}k_Lu�m�°\
PCJfYmdfbKhCZ°L�\{bKk���LNkmdfM��NHQ��L�\w��jcJSJ6d6JfZNJ`\TM$O)bQHQP��NM!P�LNHKh!L�M�McJf| HQJ6�cJ`\¦�°\_Z$�cHKjlJ6Mcb«L��cbB\_J6HQJ6k[gQ\_�:Ym^`\_Jf�CMcJ6Z
" L�Z)Z�eCY�X"^fHKj���~cH
a��NY[|}bQHQONJ6M�P)gKY[~ck[\�bKk Z$�cHQjc�cJ`\_Mc^fMcZq�cJ6HBOCJ`\m\_J�$`@

D±��L�kmd6Mc�NHK��L°\_h¨k[dwLNZ°LNk[d6eCZ kmd6�N|���M�LNZ ZNeCY[H���\meCdw��k_L��fk_LNZ���\_|:J6MlJf\_b @ ��L�\_�Naca kmd6LNZ°LNkmd`\iJ6M��

y!?



�CJfjc^6HBOCJ6dfMc^6MlZ��ILNZ$ZNeCYia�J6eNHQP�LNk_��km~cZ$�ceCd�L�d6eCZ°L�\�JfHK�Caca�L¨�lbQP�L�\_Z�eCdw��kmbI�9�c�N�C�Ckm^f�CJ6Z�kmdfJ6YmbQM!\�kmeCY[a�L
ZNJfHKHQJ6McJ]Y[J6McjcJfd6Mcb @v¥ dTL}W)X�LNYmZ$HQJ¦ZNh)j°�m�NYmL¡\��N|}LNkmdfZNe)jlP�LiMcJ6| J6�NO�Z)�lHK�CMc�NkmJ6ala"JfM MlJ6�c^fdT�9JfH�LNjcL�\w�
gK��O�ZN^fkm�Cala¨L��9J6HQ��LNkmdfM��NHQh:Z�^6M!OCJfHK|:JS^fYmjcJfZN^fa"JfM��6^fHKk[d6J6Y � |:J6�NP�LNHQhCkmgB\�LNMlb/@

D �9eNYmY_��kmZNh)j��3�u�[H �mLNbQM�LNZT�3�u�[HKY[J6Mcjlkmd6JfYma�J6HQb��cJ6HBOCJ�\_�Caca:eCZ$a�hCH�bKk Z��N\_�N\[\w@ ¥ �NO)Y[^6kmd`\w�lLT�9eCY[Y_�Nk[ZNh)j
L��9JfHK��LNk[d6M���HQ\S�C^6Xcb ZNh)j��EjcbQM�LN|:bKZ$~ckR^6k�k®\�L�\mbKZ$~ckSZN�CM!O$P$\��NYmLNZ$Z�L�H­J6�NO)�l\[\i|:^6��\m�C|:�CYmgB\_Jf\[\ �6kme
�
|}LN�CZN^fM!\TbKk �[JfHKJ6M!\m�Ck¦�cJfHQOCJ`\T�9eC�CH�L�HK��L�\6�=gK�NO L�FIHKJ6LNM YmJ6MljckmdfJ6YTk_Lu�m�°\]|}e)jc~cH �mLNbQP�LNH5McJf| �f^6HKk[d6JfY �
\_e'P��NacaS\_J6Y[�cJ6HQMcb1L{k_�wP)kmdf^6HKJfkmk[^6�CJ`\w@ � �Nk[Ym^6k[df\6�!|}bQM$\ L�XlYme°�[JfZ$\mk[\mYm~cZ!\ �lY_L]a"Jf|�~l\_L�\��Nkm�NM��NH$HQJ6gKY®\�LN| �
L�kmbQZNJfYmJ6k �9eCY[jcgQ\_�Nkm�leCd¦kmdf�cZ$km^f�CJ6k��3�u�[HKeNZ�L°\­jceCZ$~c|:J6M!\_���6bQhi�cb��NM!OC�Na�LNM�McJf| \_~ljl\�LN|±LNd6eNMceCkmgB\�LNMlb/�
gK��O L �cbQ\mJ6HQJ6kmgB\_� Ym^`\_J6���6kmeN|�LN�w�mLNbQM�LNZ¨�Ck[kmdfJw�NHQHKgQ\_�Nk_���ceCd �6k_L�Z�L�XcYme°�[JfZ!\_a�J6M
� bQHKHKJ`\mPNJ�L ��LNkmdfM��NHB\
FIHKJ6LNMc£¤z¦¥�Z��CYmM!OCJfd6J`\_a�J6M |}Jf�!LNjce�\m\�ZN�NM$O$P$\���Y_LNZ°L�\�PCJ6k[d6Jf| LNHKLNXc~cH @ ��eCMcZ$Ym^`\�LNM L�dSbB\m\��9J6HQkmeCY[eCHQ\
ZN�NM$O$P$\���Y_LNZ$a�hCHvL �6k[eC|}LN�Ca�L�Z�J6Ym�lH LNd��Ck[kmdfJ6k $��  	 �#&i^fk $�� � 	 �#&�Z$bQ\mJ6Y �[J6kmd`\_^fk � �3�u�[H/��PNL�H�LN|:bKM!\�L
ZN�NM$O$P$\���Ym�ceCdT\�L�Y[\_eNd6h ��� ���a� � ��%�� ��� ��� � �&%SL�HKZN�NM$O$P$\���Y�\mJ6H �[J6k­\�L�Y[\�L�HK|}Ll@

D �cbQ\mJ6HKJfkmgB\_� Ym^`\_J6�NJ6M�PNL�HKh kmbQZNJ6Y[J6k:�9eCYmjcgB\��Nk[�ceCdq^fk}JfHKHKJfMc�CY[d6^6k[�cJ6d L XcYmeu�[J6Z!\m�3�u�[H��cbBP�L�\_Z�eCdw�
�
k_L�bKa�hCH ZN�'PCJ`\_Z�J6d6�¯ZN�NM$O$P$\���YmkmdfJ6Y[ZNJ6dfJf\mJf\��ceCYmjleCd6��L°\_hs|:h)jceCM¯ZNJ6HQH�\m~cjcMcb�|:J6�N\_LNY[\_LNMcb/@§¥vd �c�NO
acbQdf\_eNkmgQ\m��L�\mh L¨HKJf�CJ6�NO)k[d6J6Y �caca�J6M
����L¨Z$bK��L�kmd6Mc�NH �[~cZ�L FIHKJ6LNMc£¤z¦¥GYmJ6HKL�\_gBP J6HK^fYm^fkmb �l\�Z�J6dfJ6HK^fkm^fYmJ
��LNk[d6M���HQ\�\mJ ���cMlbKZ°�u�m��\6@ D HQJ6gKY®\:ZNeCY[H���\meCdw�Nk[eCZ°L�\}a"J`\�LNY®\mP�L LsZ�^6kmdfgQ\mJ6Mcjc���fkmeC|}LN�CacLNM�LNd�J6�NONJ6k
�3�u�[HQeCZ�L}XcY[e°�[J6Z!\mZN�CM!O$P$\��NY[�ceCdiP)bKkmdfeCM!O)gQ\_e�\m\{LNHKZ��CM!O)P$\_�NYm~cZ$a�L�Z�J6Y[�cHK�cJ`\_McJfZ=� LN|:b«L��9J6HB\_^f\mJ6HQJ6Z$McJ6Z
J6HQJ6�CJ`\ \_JfkmdN@

����� ��� � � � � � ! ��������� ����� ����� � � � ����#

D � ���&� �N� � �&%�Jfkmd6Z��Cd�Z�h1j°�mL�L FIHKJ6LNMc£¤z¦¥�X�L�Y_LNM��fkmk[eCYmeCkRP��NHQ\meCdwL�\_Ll�«L 	 ��� � � 	 ��� � � \_JfH �[Jfk �°�[YmLNg �
Y_��k_�wP�LNH ZN^fkmdf�cHQ\6@:D�d�J6YmJfjcJf\mb ZNh)jca�hCH �9J6HQ��LNkmdfM��NHB\�LN| L FIHKJwL�Mc£¤z¦¥ a�J6HQkm� LNj�L�\mkmdfJ6YmZ�J6dfJf\_JfbQ\SHKJfgKYmh
\_gQXc~ck[eCZ°L�\ ^6k�LNdfeCZ�XlYmeC�CYmLN|��9J6HK�lHKJf\m^f\6�1L 	 ��� � � 	 ��� � �}�9�C|:e1jc~lH �m��\ILNd6eNM)acLNM �fk_LNZ�LNd]J6dfJ6Z�Z�J6dfJ6HK^ �
km^fYmJSLNjceN\[\�X"^fHKj�L�ZN^6M!\�\_~ljl\�LN|±��LNkmdfMceCk[gQ\�L�Mcb/@

� gK� LNd:bKM!\_JfY_LNZ!\_gBP FIHKJ6LNMc£¤z¦¥�|:h1jleCkmgB\_eN\[\]PN��HQ\_eNdwL�\_LNZN^fM$\SZN^fkmdf�cHQ\ 	 ��� � � 	 ��� � � Jf�NO �¦a)�[J � �\_£ � �9eCHQOCLN|}L�\_eN\{bKMcjlgQ\w� LN|:J6HQO)a�J6M L FIHKJ6LNMc£¤z¦¥ � �cJ6d���LNk[eCMcHQh!LNM¨\_~lj°�mLq��LNkmdfM��NHQMcb L��9eCY[jcgQ\_�Nk[\]^fk
�Ck[kmd6JfkmdfJ6YmZ�J6k[df\_^fk[\�PCJ6Y[d6^fYmHK�¡| �lPCJfHKJ`\_J6Z�Jf\6��L � ���&� ��� � �&%{HK^fX"^fkmJ6Z�Y[�C�Cd6gB\_J`\m\�kmeCY[eCdwL�\_�wPNL�H�eNHKj°�mLR|}Jf�L��9J6HKLNj�L�\meN\w@

D{dSJ6HKk[�}HQ^6X�^6k�LNdSLNZ!\_~��NHQbKk Z��CM!O)P$\_�NY¦J6HQ^6Y[^6kmb �l\9�m�NM�LNZq|:J6�w�[J6��O1df^6k[JN�"LN|}bB\�L:Z�^6k[�CacacbQJ6Z$a"JfM L
FIHKJ6LNM YmJ6MljckmdfJ6Y��9�CZN�CM!O$P$\��NYmLNZN^fM!\]��LNk[dw�NH5L�XcYmeN�CY_LN| @v¥ d6~l\_�NM Z��'PCJf\mZNJfd6bKZ X�LNYmLNM��fkmkmeNY�^fY[\mJ6HK|:J �
d6^fkmJ�� ^6kRYm~l\mbKMcJfHKHQJ6Mc�CY[d6^fkmJ6Z JfHQPN^6�Cdf^6kmJ�@�D |:J6�!L�jceN\m\T�3�u�[HQeCZ¨JfHK^6Y[^6k[b �1\3�m��\SLNack[d6eCH �l\SJ6HK^fYm^fkmb �l\_YmL
P��NHQ\meCdf\_L�\3�mLiLiXcY[eC�CYmLN|��lLN|:b LiXcYme°�[JfZ!\m�3�u�[H
�9JfHKjceCHQ�CeCd6�Nk_L�k[d6J6|:X�eCM!\3�m�Na�hCH �9eCM!\meCk�HK^6X�^6kf@

D XcYme°�[JfZ!\m�3�u�[HB\ LNd���\_HK��\_k[dwL�\mH�LNM 	 ����� � 	X�i\mgKXc~ck |:J6���9J6HKJfHK�¦| �lPCJfHKJf\m^fPNJ6H=|}Jf�CM!O)bQ\mP�LTL]XcYmeu�[J6Z!\
a�J6HKk[��Y[J6XcY[J6dfJ6M!\����fbKh°�m���ceCd��[~l\_~cMlZ��ILN|:bKa��CHIZ$b HKJf�cJf\�P��NHQeC�!L�\mMcb­L �9J6HKLNj�L�\�k[d6J6|:X�eCM!\3�m�Na�hCH­�9eCM �

yCy



\_eNkSL�j�L�\_eNZ�L°\w@iD | �lPNJ6HKJ`\SLNd�$���� � � � � 	��a� � � ��� &}bKHKHQJf\[PCJ $���	 ����� �
	�� � &:ZNJfd6jcJ`\ � Y[J6HKL�\_gBP JfHK^6Y[^6k[b
~l\_LNZ°L�\¦L�d�LNZ!\_~c�NHKbQk��9�CZ��CM!O$P)\_�NY¦^fk{XcY[e°�[J6Z!\_Z��CM!O$P)\_�NYRLNH�L�X)�m�NM�LN~l\_eN|�L�\mbKZ$~ckmLNMcZ$bKa�eCM!\3�mLl@�D�XcYme��
�[J6Z!\mk[\_Y[~cZ!\ �cYm�Na�LNMq\m�Cacaq�cJfHQOCJfM�bKk�\_LNH���HK��L�\mhSZ��CM!O$P)\_�NY_L�Z�|}bQMcjcJf�NO)bKZN^`\­JfHKHKJfMc�CY[bKd6df�cZ=�l�ceN�NO�L�d6eCZ
L�FIHKJwL�M Y[J6Mcjlkmd6JfY��>��� � ���@���&%:ZN�CM!O$P$\��NYmL P�LN�NO L�XcY[e°�[J6Z!\_Z��CM!O$P)\_�NY�L�H�L�\[\]�cJ6HBOCJfd6ZNJfjcMcJfZ�� J�J6H @�D
P)bKdfkm�!�NHKL�\_�leCdRLNdSJfYmJfjcJf\mb«Y[J6Mcjck[d6JfY{J6HQ^6Y[^6kmb5~l\_LNZqZNJfd6JfHK^6k[^6Y[JigKY[\�JfkmdfZN�CdfJ6bQ\{��LNk[d6M��NHQeC| �=LN|}JfHQONJ6ZNJ`\
LNdfeCM$a�LNM Z$b ZNJ6HQHKJ`\m\­�mLwP1gB\�LNMlb/� �ceC�NO McJ}Z$�cHK�CM$a��Cdf\mJ6k[km^6Z |:J6�¨L Z$bKk �{^6kSM�LN�NO)a�Jf\ �cZNJ`\w@��{L �fk_LNZ
J6��OqZN�CM!O$P$\��NY�bKk |}�Nk[�ceCH P�LNM
�=LiXcY[eC�CYmLN|±�cbQa�LN�cdfJ6McJ`\m\mJ6H5Z$bKHK^fX
@

D \_e'P��Nacalb |�~cMlZ����ceCd¦Jf�NOq��\m|}JfMcJf\mb"Z��CM!O$P)\_�NYmYmL�PNL�Mqkmd6�lZ)k[^6�c@�¥ df\6�cZ$bK��LNk[d6M���HQP�Ll�)�ceC�NO}J6�NO
J6Y[J6jcJ`\_bI�9JfHK^fXcgQ\m^6k �EFIHKJwL�M YmJfMcjckmdfJ6Y[a"JfM¯jleCHK�CeNd6~cMcZ=� L FIHQJwLNM��9J¤�[HKJfkmd`\_�CZ��CYmM!OCJfd6J`\ � ��� �¯ZN�CM!O$P��\���Y_�NM a�J6HQ�cH �ceCd6eN| HQ^f\_Y[J�PC^fHKJ`\_HKJfMckmdfJ6Y �¯Ml^fP$PCJfH/@ ¥ aca"JfM�L¨ZN�CM!O$P$\��NY[a�LNM�J6HQZN^fkmd6gB\_Jf| L HQJ6J6Mljc�
LNY ���cgQP)~c|±P��Nd6��\ �vL�d ��� ���a� ��� � �&%`�cLNd 
 �� 
��������� ����� ^fk{L ��� � ���U��� %TZ��CM!O)P$\_�NY_LNZ°L�\6@D XcYme°�[JfZ!\_HKJfgKYm�Nkma�hCH­�Ck[kmdfJ6�NO��°�®\m�N\m\}ZN�CM!O$P$\��NYmLNZEZN�Nd6�cH�J6HQjceCa�eC| LNd6eCZ°L�\6�IL�|}JfHQOCJfZEL FIHKJ6LNM
�>��� � �������&%qZN�CM!O$P$\��NYmL L�H�L�\[\SP�LNMcMcLNZ=� |:J6Y®\�LNd�Jfd6JfZ)a�J6M¯HK^`PC�¨�3�u�[HQeCZ°L�\SMcJ6| Z�L�X)�mL¨|}Jf� L¨�cbB\_J �
HKJfkmgB\_� Y[^f\_Jf�c@�D |:J6�C|}LNY_L�jl\�Z��CM!O$P)\_�NY_L�Z�|:bKMcj�L XlYme°�[JfZ$\mZN�CM!O$P$\��NY[eCM a"JfHK�cH�P�LNMcM�LNZ=@G¥ d6JfZ
|:J6�N�9JfHKJ6HQ�CbQ\}HK^`\_Y[J6�ceCdfeC| L�d ��\_|:J6McJ`\_b ��� ���a� ��� � �&% Z��CM!O$P)\_�NYmeNM a�J6HK�lH/��|�L'�[j L a�J6MlM)�lZ�HK^fPN�
FIHKJ6LNMq�9eCYmYm�Nk[�3�'�[HKeCZ°L�\ ^fk�LNdTJ6�C^fkmd ��� ���a� � ��%�� ��� ��� � �&%SL�HKZN�NM$O$P$\���Ym~cZ°L�\���\m|��Nk[eCHKeN| e)j�Ll@

D±�9eCY[Y_�Nk[ZNh)jca"hNH�|}�NY �fk_LNZsL XcY[e°�[J6Z!\��3�u�[H P�LNME����\mY_Ll@ ¥ d`\�L XcY[e°�[J6Z!\_k®\_Y[~cZ!\ �cYmL�LNHKLNX)�m�NMsL
	 ��� � �
	X��\_gKXl~ck�|}Jf�N�9J6HQJ6HK��| �1PCJ6HQJf\m^fPCJfH«gQYmeC|±L ��� ���a� �N� � �&%¡Z��CM!O$P)\_�NYmacLl@ ¥ d¡Li�9�c�C��PC^6M!O�L�a"J �
eCHBPNL�kmh�| �lPNJ6HKJ`\m\mJ6HvJ6HQHKJ6M!\m^f\_a�J6M McJf| �9eN�CH�LNHQZNeCdfbKZ�L Y[J6HKL�\_gBP¨J6HQ^6Y[^6kmbv~l\_LNZ¨Z�J6d6JfHK^fkm^fPNJ6H � gK�NO L��3�u�[H
|:J6M!\_^fkmJ:J6HK��\m\RL�XcYme°�[JfZ!\_k[\mYm~cZ!\��cY_�NacLNM |:bKMcjcJf�NO)bKZ J6HQ^6Ym^fkmb �l\ma�L a�J�ZNJfHKH �cJfHQOCJ`\m\mJ6kmgB\_JfMcb L |:J6���
�9J6HQJ6HQ� $���� � � � � 	��a� � � ��� &TbQHKHKJ`\mPNJ $���	 ����� �
	�� � &TJfHK�N\_LN�CeN\6@ D©�9J6HQ��LNk[d6M��NHB\�FIHQJwLNMc£¤z{¥�ZN�NYmM!OCJfd6Jf\mJf\
bKkIHKJ¦Z�J6HKH �6kmJfYm^fHKMcb L��9JfM$\mJ6aca�HQJ6gKY®\­eCZ�eCZ�|:b�L�\[\w@«D{d �°�IZN�NYmM!OCJfd6Jf\�McJ`PCJ � � � ��� � %`��LN|:b L�McJ`PC^f�cJ6d� �cJ6M�McJ6| \_LNY[\_LNHK|}LNd¦JfHK^fYm^6k[b ~l\�L�Z�L°\w@vD��9J¤�[HKJfkmd`\_�}�NHQ\_LNH
��LNk[d6M���HQ\�ZN�NYmM!OCJfd6Jf\¦J6HK^fYm^fkmb �l\9�mLNbQ\�Jfd6^6Y®\
J6HQ�Caca���\�ZNJfHKH�|}�NkmeCHQMcb­L XcY[e°�[J6Z!\_a�Jw��HKHKgB\��Nk[eCZsZ��Cd6^�@�D W1X�L�YmZ$HKJ ZNJfjlPC^f^6Y[\�LNd��°��XlYme°�[JfZ$\[�3�u�[H�L
�9�C|:e1jl~cH McJ`PC^`\{Z°LNX)�mL1@

D HKJfJ6Mcjl�qLNY����lgQP)~c|�a�hCH |��NY �6kmLNZ¨L}kmdwL�Z�L�kmdf�3�'�[H ^6k]L�d¡bKM1�9eCYm|}���6bQhCk �3�u�[HKeNZ �lb��NM!OCeNd6M�LNZ=@]D�d
J6HQ�CacacbB\ LSX�L�Y_LNM��fkmk[eCYma�L�M�|:J6�!LNjleN\m\ �cJfHQO)Ym�CH�|}�Nk[eCHKeC| L � �cJfeCYmJf|}k ZN�NM$O$P$\���Yma�Ll�lLNd�~l\_hCalacb�LNZ°L�\
X�J6jcbQ�c�
kmdfbKM!\_^fM L�XcLNY_LNM �6kmk[eCYmacLNM |}Jf�!LNjceN\[\TLNj�L°\_eCZ�LNH�L�X)�m�NM
� L��9J �[J6dfJf\S�NHQ\_LNH���MceCk�kmdwL�Z�L�kmdw��a�LNM
HKJfgKY®\ �9eCYm|}��\_~l|©kmdfJ6YmbQM!\ �NHQHKgB\_eC| �Ckmk[d6J�@ D � ��� �&%��3�u�[HKacL�Z�^f\ LNj�L�\ ZNJfYm�cH � L�ZN�Nd6X�eCM!\_b)eCa)�[J6Z!\m~c|}e�\J �1X�eCY[\_�NHKh]jlJ���Mcg �6bQhCk |:e1jc~lH/��P�LNHKLN|:bKM!\ L�d J6HK|:J6M!\mJf\m\ XcYme°�[JfZ!\m�3�u�[HcMlJfPCJ�^6k �lJ6HQONJ�L]XcYme°�[JfZ!\_ZN�NM$O$P��
\���Ym�ceCd "3bKHQHKJ`\mPCJ¡LNdiLNY ���cgQP)~c|¡a�LNM L ��� ���a� ��� � �&% $�ZN�CM!O$P$\��NY[�ceCdiP)bKkmdfeCM!O)gQ\mP�Ll@TD XlYme°�[JfZ$\[�3�u�[HKacLNM
\�L�H��NHQ��L�\_h�JfHK^6Y[^6k[b ~l\_LNZ$�ceCd���L�kmeCMcHQh!LNM L�XcYmeu�[J6Z!\_Z��CM!O)P$\_�NYT�cJ6HBOCJf\[\]bQ\[\{bQk $���	 � ��� �
	X� � &¡kmdfJ6YmJfX"JfH
LNdT~l\_LNZ$a�LNM
@

D{dq~l\meCHKk[h¨HK^fX��fkm� L�dq��\_|:J6MlJf\_b�ZN�CM!O$P$\��NY[a�L �Ckmk[d6Jf�NO��°�®\_�N\[\i�3�u�[HKeNZ�L�Y����cbBPN��H��NkmL L¨Z$�cHKk[�
"[���

yN�



J6k[d6Z��Cd¡k[J6�CgB\_km^f�C^fPNJ6H ��|�Lu�[j LNdT�°\_|:J6McJ`\_b ZN�NM$O$P$\���Y�^fk�\_LNY[\_LNHK|}�NM�L�Z:\m�CYmHQ^6kmJ�@
D�\_�N|}�CY[gQ\m^6km�lJ6dR��LNkmdfM��NHB\ "[����XcYmeN�CY_LN|�LNdS£ Ml�9e�� � £¤ª XlYmeC�CYmLN| �6kmeN|�LN�:Ym^fkmdfJN@]D{�l�ceCdN� �ceC�NO

L � ���&� ��� � �&%T��LNk[d6M���HKMcb \m~cj°�mL:LiXcYmeC�NY_LN|:eN\w�1LNd`\{L:FIHQJwLNM�YmJfMcjck[d6J6Y � � � � %]|�LNXlX��u�mLiLNHKL�\m\ HQ^f\mYmJ ��ceCdfeN\m\ � ���&� ��� � �&%R|}LNXcXc�Na�L�ZNJfHKH
\mJ6McMcb @D XcYmeC�NY_LN| �lbKa�L Mc^fHKZ$�cHKb­�9~1\��NkmL JfkmJf\m^6M�LNd�JfHKZ�^6kmdf�cHQ\ � £¤ª L�Y����cgBP1~l|}eN\}L FIHKJ6LNM¯YmJ6MljckmdfJ6Y
� ��� ��|�L�XcX��u�m�NacLNM]\�LNHK�NH �[~cZ�|}Jf� PC^6HQJf\mHKJ6Mlkmd6JfY ��Ml^fP$PCJfH1^fk $���� � � & Z$bQ\mJ6Y �[J6kmd`\_^fkmkmJfH/@«D¯�3�u�[H!X�eCM!\_eNkMcJ`PC^f\�^6k��cJfHQON^f\{L�XlYmeC�CYmLN| L��9~l\_�Nk�a"J`�9J¤�[Jfd6^6k[JSJfHK�N\[\�Z$bKgKY �mLiLiZNeCMcdfeCHKYmLl@

� �;� � � H � � ����� ��� ��� ��	�� �@� � ��� � � ��	 ���

D��cbB\_J6HQJ6k[gQ\_�iY[^f\mJ6�i�9J6HKLNj�L�\_LNbQ\IJ6HKHK��\_h ��� � ��� ��� � ��� � � �:����� �¦J6k[d6ZN�Nd¡L � ���&� ��� � �&%TXcY[eC�CYmLN|}�leCd¦��L
�kmeNMcHKh!L�MqL�FIHKJ6LNMc£¤z¦¥¯ZNh)j°�m�NY_L�^fk k[\mYm~cZ!\ �lY_�NbQY_L�^6Xl�cH/�1^6k�L¡�9J6HKLNj�L�\_LNb�J6�NO�Ym^6k[d6^`\�|��NkIXcYmeC�NY_LN|:eCZ
�cgBPN��k_�wP�LNH PC^f�Cd6b5JfH/@

���(� ����� � � � � ! ��������� ������
 � � � ����
��������

D�XcY[eC�CY_L�|�J6��OCJf\mHKJfM�X�LNYmLN|:^f\_JfYmJ�L]ZNh)jcJfHK�!�NHQHKgB\_h{Y[^f\mJ6�c�$LNd6LNd�L � ���&� �N� � �&%�J6k[d6ZN�Nd¦�NHB\�LNH1ZN^6k[d6gB\_Jf\[\
� £¤ª��3�u�[H �"L�|}b LNdR�Ckmk[d6Jfk¦kmdf�cZ$km^6�NJ6kTMcJ6| Z��CYmM!OCJfd6J`\m�9�c�C�N��LNj�L�\meN\�\_LNY[\_LNHK|}LNdfdwLl@­DG| �cZ��1jl^6km�lJ6d
kmdf�cZ$km^f�CJ6k]L�j�L�\_eNZ�L°\�Jfaca��CH5L:�3�u�[HQa"hNH/�lbQHKHQJf\mPNJTL�FIHQJwLNM��9J¤�[HQJ6k[df\_�NZN�CY[M$ONJ6dfJf\]a�Jw�NHQHKgB\��NkmLNbKa�hCH=PCJ6k[d6b«L
XcY[eC�CY_L�|�@

D�XcYmeN�CY_LN|��9�{�9JfH�LNj�L°\�Ll�C�leC�NO¡L¦Z�L�X"eN\[\ �6k[eC|}LN�Ca�LNM�\_LNH���HK��L�\mh{L�j�L�\_eNZ��C�9eNYmY_��kmZNh)ji^6k W)X�LNYmZ$HQJ
kmd6LNZ°LNkmd:LNHKLNX)�m�NM JfHK�!��HKHKgB\_k[eCM Jf�NO¨|}�NkmbQZ �fkmeC|}LN�Ce�\w�5LN|:bKa�J6M¨Jf�NO |:J6�!L�jceN\m\¦eCa)�[J6Z!\m~c| jcbQM�LN|:b �
Z$~ck�ZNh)j°�mL |:J6HKHQJf\[\qL�W1X�L�YmZ$HKJ k[dwLNZ°LNk[d���HKHKgB\��NkmLNb�ZN�Cdf�cH]LNdfeCZ�k[d6JfYmJ6X�J6HQMcJ6Z=�]L�|}bQZ�L |:J6�!L�jceN\m\
ZNh)jcYmL}Mc^fdfPCJ¡�cJ6HBOCJ6k[J6Z=@�D�Z�^6k[d6�cHB\ �6k[eC|}LN�CeN\�J6��O \_LNM �ckmgB\mP��NMcM!OCLNH5ZNJ6HQH«JfHKHK��\_Mcb �cLN|:bQ\�L¦�[J6HQJ6McHQJ6�Cb
XcY[eN\_eN\mgKXc~lk McJ6|±\mJ6k[dS|:J6�c�lJ6df\�Z�^6km�Naca Z�J6HKH bQ|}XlHKJ6|:J6M!\_�NHKMcb @

¥ HK�CY[J HKJ­Z�J6HKHlkmd6�N�CJ6dfMcb/�!�ceN�NOiL¦�9J6HKLNj�L�\mY_Lv�[JfHKJfMcHKJf� �6k_L�Z¡�9^6HQ|}Jf�CeCHKjc�Nk L�jc��L�\mhc@ ¥ McMcJfZ�LTFIHKJ6LNM
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module DinamikusFuggveny

import
  StdEnv,
  StdDynamic

Start world
  #! (_, world)
    = writeDynamic DynamicFilename DynamicDefaultOptions
                   dynamicObject world
  = world
where
  dynamicObject = dynamic digitToInt
  DynamicFilename = "dinamikus_digitToInt.dyn"
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 � 	 \mgKXc~lk���eCa)�[JfZ$\m~c|:|�� LNHKLNZ$gQ\_�Nk_L¨L  �
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|:eN\��9~1\m\�L°\_h¡�N^6X�Jf\I�9JfH"Z�J6HQH"Z�^6kmdfgQ\mJ6Mcb
jlbKM�LN|:bKZ$~ck�FIHQJwLNM�Z�h1j�ZNJ6dfJ6HQ^6km^fYmJRLSZ°LNX�eN\[\IjceNZ)~l|}JfM$\_���6bQh
LNHKLNX)�m�NM
@ ��L}L}FIHKJ6LNM �9J �[HKJfkmdf\m�CZN�NYmM!OCJfd6Jf\�\�LNY®\�LNHQ|�L�d6dwLiL:z�O)M�LN|:b �fk \��N|:eC�!L�\_�Nk[\6��LNZ$ZNeNY{Li\_JfHKJ �
XcgB\_^6k[�cJ6dS|}bQMcjc�Ck[kmdfJS����YmeC| jcbQM�LN|:bKZ$~ck�ZN�CM!O$P$\��NYmL�\¦Z�J6HQH L&% bKMcjce ��k�YmJfMcjckmdfJ6Y[|�LNXlX��u�m�Na�L}|��
�
kmeNHKMcb1L��9J¤�[HQJ6k[df\_�NZN�CY[M$ONJ6dfJf\ $ � � � � %�� ����� ��� ���&%������ & |}LNXcX��u�mL{LNHKhCH @ ¥vdfJ6Z¡L $ ��
 � � 
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	 � ��� � ��� ��� � � � � �  �� � &¡^6k�L�$ ��� � � � � � ��� � � � � �  �� �#&��cJ6dR~l\mhCacacb L ���6� � � � ���&%¡LNHK|}LNXcX���a"hCH @

D�XcY[eC�CYmLN|�L��9~1\��NkmL�kmeNY_�NM�JfkmJ`\_HKJf�CJ6k[J6M�JfHK�N�9eNYmjc~cHQh��cbKa���Z]HKJ6gQY_�Nkm��\«L�Z�eCMcd6eNHKY_L�gKY �mLl@ D�Z�h1jcJfHK���
�NHQHKgQ\mh¡^fk�Li�cbB\_JfHKJ6k[gQ\m�iYm^f\mJ6��ZN�Nd6�N\[\_b ZNeN|}|�~lMcbKZ°���fbKhibK|:XcHQJ6|:J6M!\��NHK�Nkm�leCd�Jfd6JfM |:bKMcjcJfMqacbKdfeCMcM!O!L�H
P��NHQ\meCdf\_L�\_Mlb­ZNJfHKH�|�L'�[j
�I|:J6Y®\}Jfd6JfZNJf\qLNd��ld6J6MlJf\_JfZNJ`\�L Z�h1j�gKYmhu�m�N�ceCd�P)bKk[kmd6L�ZNJfHKH �[~l\[\�L�\mMcb/@�D
%�� ���U� � ��� � � �&�&�}XcYmeC�NY_LN|�acLNM LNHKZ°LNHQ|�LNdfeN\m\�|:h1jck[d6JfY6�=Li�cbKacLN�cd6JfMcJf\mJ6ZqZ$�cHQ�CMq�3�u�[HKa�LigQY_�NkmLiLi�9JfH�L
�j�L�\mM�LNZR�[eNaca�LNM�|:J6�N�9JfHKJ6HQMcJN@
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D ����� ��� ��� � ��� �6� �:����� �SJ6k[d6ZN�Nd}L � ���&� ��� � �&%w�ceCdR��LNk[eCMcHKhCLNM¨kmdfbKM!\_^fM LqFIHKJ6LNMc£¤z¦¥ X�LNY_L�M��6k[kmeCY[eCkP��NHQ\meCdwL°\�Ll� L 	 ��� � � 	 � � � � �9�C|:e1jl~cH �m�NMcLNZ \_J6H �[J6k �°�[YmLNgKYm�Nk_�wP�LNH­Z�^6k[d6�cHB\w�I^fk:L 	 ��� � � 	 ��� � �ljcJ6HIJ6H �HKJfM!\_^f\ma"JfMsk[d6bKM!\m^6M �]a$�[J �f\m£ � �9eCHQOCLN|}L�\TbKMcjlgQ\���k_L�Mc^fHKZ$�cHveCHKju�mL�|}Jf� L��9J6HKLNj�L�\_��\w@�D FIHKJ6LNMc£¤z¦¥
�9eCY[Y_�Nkm�Na"hNH5�9JfHK��L�kmd6Mc�NHQ\�|:e1jc~lHKeCZ�~l�NO!LNMcLNdf\¦L]�mLwP)gQ\���k[\�\�LNY®\�LNHQ|�LNdfdw�NZ=��|:bKM!\{L � ���&� ��� � �&%SJ6k[Jf\_^ �a�J6M "3Z$bKk � ^6k�M�LN�NO)a�Jf\ �cZq�cJ6HBOCJfk�Z�J6dfJ6HK^fkmJ % bKMcjce ��k�LNHKL�\m\mb J6HQ^6Y[^6kmb ~1\�LNZ��NkmkmdfJ6��L�kmeCMcHQgQ\_�Nk_LNZ�eCY $ @

D XcYmeN�CY_LN| JfHKkm�EHQ^6X�^6k[a"JfM HQJ6Z�^6YmjlJ6d6bTL�d LNZ!\_~���HKbKk}ZN�CM!O$P$\��NY�McJ`PC^`\w@ ¥ d`\ L ZN�CM!O$P$\��NYmL�\ L
\_e'P��Nacalb�LNZ$a�LNM L:FIHKJ6LNM��9J¤�[HKJfkmd`\_�CY[J6Mcjck[d6JfY��9�CZ��CM!O$P)\_�NY_L�ZN^6M!\{��LNkmdfM��NH �mLl@

D |�~cMlZ�L �9eCHQO$\�L°\��Nkm�N�ceCd:kmdf�cZ$km^6� P�LNM Jf�NO �°\_|:J6McJ`\_b ZN�CM!O$P$\��NY[Y_Ll@ ¥ df\iL FIHKJ6LNM �9J¤�[HQJ6kmd`\_���
ZN�NYmM!OCJfd6Jf\ � ��� � Z��CM!O)P$\_�NY_�NacLNM¨�ceCdfdwL�HQ^f\mYmJRL}XcY[eC�CYmLN|��cPN^6HQJf\_HQJ6Mck[d6JfY �¨Mc^`P$PCJ6H @�D�Z°LNX�eN\m\ � £¤ª
LNY ���cgQP)~c|:eN\�Jfaca�J�L¨|�~cMcZ°LNZ��CM!O)P$\_�NYma�L LNd ����"[����XcYmeC�NY_LN| kmJf�CgQ\mkm^f�C^fPNJ6H Z$bKa�eCM!\mP�L¨J6HQ^6Y[�cJf\m�uPN^
P��NHKMcLNZ L��fkmeC|}LN�CacLNM \�LNHK�NHK��L°\_h}�3�'�[HKeCZ=@RD{diJ6HQZN^fkmd6gB\_JfMcjc� �6kmeN|�LN��L�|:J6�NJ6�NONJ6d6�q�9JfHK^6XlgQ\_^fk]|}JfH �
HKJ`\m\ k[eCZ�Z��Cd6�Nk�JfHKJf|}J`\­\�LNY®\�LNHQ|�L�d{L�Z°LNX�eN\m\ �6kmeN|�LN�N�!LNH/�)gK��O�LNd �u� L�Y����cgBP1~l|±�Ck[kmd6J6�NHKHQgQ\_�Nk_�N�leCd{bQk
Li|}eNk[\�Z$bKa�eCM!\_eN\[\�k[\mYm~cZ!\ �lY_Li�9eC�:LNH�LNHQXc~cH"kmd6eNHK�!�NHQMcb/@

D Z�L�X"eN\[\ �3�u�[HQeCZ$a"hCH1J6HQ�Ckmdf�CY Z$bcZNJfHKH�eCHBPNL�kmMcblLNd eN\m\ \_�NYmeNHQ\w�NX�LNY_L�|}^`\_J6Y[ZN^fM$\ k[d6eCHQ�!�NHKh¦LNj�L�\meCZ°L�\w@
¥ �c�cJfd LNd 
 �� 
��� �����6������Z��CM!O$P)\_�NY�Z�^f\��3�'�[H �m��\6�­L � ��� �&%w\}^6k�L � ���� ����¤J`\�ZNJfHKH�a�J6eCHBPNL�kmMcb�^6k�L\�L�Y[\�L�HK|�~cZ°L�\I^6Y®\_J6HQ|}Jfd6Mcb @
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D Z��'PCJf\mZNJfd6� HK^fX��fkm��LNd�Jf�NO)bKZ�^fYmjcJf|}b]�9J6HKLNj�L�\�JfHQPN^6�Cdf^6kmJ��¡L�jcbQM�LN|:bKZ$~ckqZNh)j JfHKZ�^6kmdfgQ\m^6kmJ�@
¥ �c�cJfd¦L]�9J6M!\IP��NdfeCHQ\v�N\mHKJ`\IL�H�LNX)�m��M:|:bKM!\_�NZ°L�\v��LNk[d6M��NH"LTXcYmeN\meN\_gQXc~ckf�1L�|}bB\v|}Jf�N�9J6HQJ6HK�)J6MiXcLNY_LN|:^ �
\_JfYmJfdfPCJSJ6�NO�HKJf�9eNYmjcgB\_��L�\mh�XcY[eC�CY_L�|}�ceNd��[~l\_~cMlZ�@vD�d �°�f� $�� � 	 �#&TZ$bQ\_JfY9�[Jfkmdf\m^6k � �9�C|:e1jc~lH kmdf�'PCJ6�N^f\
J6��O�|:bKM!\_�Na"hNH5L}ZN�Nd6X�eCM!\_b eNa)�[J6Z!\_~l| McJ`PC^fMcJ6Z=�5LNd¡LNdf\�J �1X�eCY[\_�NHKh}jcJ���Mlg �6bQhCk�|}e)jc~cH5McJ`PC^6MlJ6Z ^fk
L�ZN^6k[d6gB\_J6Mljc��jcbQM�LN|:bKZ$~ck ZNh)jceN\�\_LNY[\_LNHK|}LNd6h��3�'�[H J6HK^fYm^fkmb �l\3�m��M�LNZq|:J6�!LNjc�Nk_�wP�LNH
Z�^6kmdfgQ\m�cJf\9�[�cZ�J6H/@
D |:e1jc~lH McJ`PCJ�PC^6HQJf\mHKJ6Mlkmd6JfY �cJfM�P��NHKLNkmd`\_eN\[\]HKJfkmdN@iD��c�ceCd��5�ceC�NO¨L�|:e)jc~cHKa�hCH5�9~l\m\_L�\_�cL�\_hqZ�h1jce�\
ZN^fkmdfgQ\_�lJ6kmk[�cMcZ=�=J6�NO�XcYmeu�[J6Z!\m�3�u�[HQY_L¡bQk­kmdf�cZ$km^f�C�cMcZ�HQJ6k[dN@v¥ df\�LS�9�N|}e)jc~cHQ�ceCd���LNkmeNMcHKh�|:h)jceCM
�)J6�NO
|:bKM!\�LSLNH�LNX$�m�NM��ceCdfd6~cZ}HK^`\_YmJ�@v¥ �c�cJ6dTL¡�9�N|}e)jc~cH=J6HQ^6Y[^6kmb �l\3�m��\6�lL�FIHQJwLNMqY[J6Mcjlkmd6JfY­�9�CZN�NM$O$P$\���Y_��\6�
^6k�L�XcYmeu�[J6Z!\_Z��CM!O)P$\_�NY_L�\ "��[JfHKJfM JfkmJ`\_a�J6M¨L ��� ���a� ��� � �&%]ZN�CM!O$P$\��NY $�Z�J6HKH |:J6�CLNjcMcb @

D{d]JfHKZN^fkmdfgQ\_J`\m\�XcY[e°�[J6Z!\mJf\�L�FIHKJ6LNM��9J �[HKJ6k[df\m�Cb Z��CYmM!OCJfd6J`\{Y[^6kmdf^f\�ZN^fX"Jfd6� 	 ��� � � 	 ��� � ��XcYmeC�NY_LN||:h1jceNkmgQ\meN\m\�P��NHB\_eCd6L�\��wP�LNH/�=L 	 ��� � � 	 � � � ��� J6k[d6ZN�Nd6d6JfH �9eCYmjlgQ\_�cL�\3�[~cZqHQJS^fk¦kmdfJ6Y[ZNJ6k[df\m�cJf\9�[�cZ �Ckmk[d6J�@�{L�L�X�L�Y_LN|:^f\mJ6YmZ�^6M!\�Z°LNX�eN\[\ � £¤ª L�Y����cgBP1~l| �lJ6HQONJ6k}ZNh)jceN\:\�LNY®\�LNHQ|�LNdfeN\m\6�IL �9YmbQkmk[J6M§�CJfMcJ6Ym�NHQ\
XcY[e°�[J6Z!\­k[bKZ�J6YmJfkmJfM��9eCYmjlgQ\_�cL�\_hc@«D �9eNYmjcgB\��NkvJ6Y[J6jc|:^6M!ONJ{J6��O}eNHQO!L�M}XcY[eC�CYmLN|��$L�|}b�JfHKbKMljcgQ\_�Nk_L]~l\_�NM
LiZN�CdfX"eNM$\mb5eCa)�[J6Z!\m~c|�~cMcZqjlbKM�LN|:bKZ$~ckIZNh)j°�m��\�J6��Oq�3�u�[HKa�L�gQY9�mLl@

D Z�^6k[d6gQ\mJf\[\¡XcY[eC�CYmLN| jcbQM�LN|:bKZ$~ck]ZNh)jceN\R��L�kmd6Mc�NH/�5gK��O L FIHQJwLNM�z�O)M�LN|:b �fkI�[J6HKJfMcHKJf�Cb bK|:XcHQJ �
|:J6M!\����fbKh°�mLiL�H�LNX)�m��M�McJ6|±J6�NO�¥ '¦¥��3�u�[H"ZNJ6HQJf\mZNJ6dfbKZ=�=��LNMcJf| \m�Caca�ZN�CM!O$P$\��NY�^fk�Jf�NOqz��RW�a�L°\ ���
�3�u�[H @«D�XcY[eC�CYmLN|��9~l\[\�L�\_�Nk_���ceCd�L¦a�L�\����:�3�'�[HQ\ Z�J6HKHlHKJf�9~1\m\�L°\_Mcb @ ¥ d k_L'�[MceCk�FIHKJ6LNM�XcYmeC�NY_LN|�a�hCH)McJ6|
HKJf�cJf\mkm^f�CJ6k�"9HKJf�!LNH���aca�bKk McJ6| kmbQZNJfYm�cHB\I|:J6�CeNHKj�LNMlb $`@«W1dfJ6Y[J6M��fkm^6Y[JTLSa�L°\ �����3�u�[H=Jf�NOCJ`\_HKJfM�~l\_LNkmgB\��Nk®\
\�L�Y[\�L�HK|}LNdN�uLN|:b$L�FIHKJwL�MS�9J¤�[HQJ6k[df\_�NZN�CY[M$ONJ6dfJf\ jcbQM�LN|:bKZ$~ck HQbKMcZ�J6Ym^fMcJ6Z=�!L $ ��
 � � 
 � 	 � ��� � � � ��� � � � �)&
XcY[eC�CY_L�|:�3�u�[HQM�LNZ L |}Jf�N�9J6HQJ6HQ��X�L�Y_LN|:^f\mJ6YmJfZ$ZNJ6H P�LNHKh bKMcjlgQ\���k_Ll@qD�dq¥ ']¥©�3�u�[H |��NYT|:J6�C�lgQP)��L�\mh
FIHKJ6LNM XcYmeN�CY_LN|¡a"hCH«bKkf� gK�NO¨LNd�J6HKZ�^6k[d6�cHB\TXcYmeC�NY_LN|:eN\TLqa�L�\���� �3�'�[HKa�hCH Z$bKeNHQP�LNkme�\m\]X�L�Y_LNM��fkTkmJ6�NgQ\ �
km^f�C^fPNJ6H �9~l\m\_L�\3�[~cZqHQJN@ D FIHKJwL�M¨z�O)M�LN|:b �fk�bQ|}XlHKJ6|:J6M!\_���6bQh°�mL�|}bQMcjcJfM�acbQd6eCMlM$OCLNH5PN��HQ\_eNd6Mcb �9eC�}L
�[�'PC�Ca�J6M @i�{LqL�jcbQM�LN|:bKZ$~ck¦Z�h1jleN\]��LNk[d6M���HKh�XcYmeN�CY_LN|:eCZ°L�\�J6�NO ZN^fkm�CacalbvPNJ6Y[d6bKhNa�LNM |���kmZN^fXcX�J6M
ZNJfHKH"|�Lu�[j}bKMcjlgQ\�L�Mcb/�$J6HQZN^fXcd6JfHK�cJ`\_�c�1�ceC�NO�L¡XcY[eN\_eN\mgKXc~lkma�LNM�J6�c�cJfd¦��LNk[d6M���HQ\­|:h)jckmdfJ6Y­�cJfHQONJf\m\IJ6�NO
�°�mL�\�Z�J6HQH Z)bB\�LNHK�NHKMlb"^fk�|:J6��PNL�HKhCk[gQ\�L�Mcb/@

D{d¦JfjcjcbQ��HKJfgKY[\�HK^fX"^fkmJfZ�kmbQZNJfYmJ6k­PN^6�CY[J6��L'�®\��NkmL�~1\��NMqL�FIHQJwLNM}�9J¤�[HKJfkmd`\_�CY[J6Mcjck[d6JfY � ��� ��ZN�CM!O$P��\���Y_�Na�L�M |:J6��\�LNHK�NHK��L°\_h�LiZ��Cd6X�eCM!\_b5eCa)�[JfZ!\_~c|�~lMcZqjcbKMcLN|}bQZ$~ck­ZNh)j°�m��\ \_LNY[\_LNHK|}LNdfh¡�3�u�[H/�1gK�NO��ceCd �
dw��H���\m��L�\_~lMcZRL{ZN�'PCJ`\_Z�J6d6�S^6Y[jcJ6|:b1�9JfH�LNj�L°\w��LNd �NHQHKgQ\_�NkmeNZ¦J6HQHKJ6Ml�CYmdf^6km^fMcJ6ZSJ6HBPC^6�Nd6^6k[^6�cJfdN@ D W)X�LNYmZ$HQJ
�6kmLNZ�eCHQOCLNM k[dwLNZ°LNk[df�3�u�[HQeCZ°L�\�\_~cj¨|:J6�NM$O)bB\_Mcb �=LN|}JfHQONJ6Z�L}kmLu�m��\ � �&���6����� %S|}LNXcX��u�m��M a�J6HK�lH5\_LNH���H ���L�\mh!LNZ=@v¥ dTLi|}Jf�CkmdfeCYmgB\��Nk­^fY[PN^6M!OCJfk¦L�W1X�L�YmZ$HKJ]Z�h1j°�m�°\ �9J6HK�cLNkmdfM��NHKh %�� ���&� � ��� � � �&�&�:JfkmdfZN�CdfYmJRbKk6@D{d]JfHKHQJ6Mc�CY[d6^fk­J6HQkm�iHK^fX"^fkmJ¦\mJ6����\6�c�ceC��O�L %�� ���U� � ��� � � �&�&�:XcY[eC�CY_L�|}�ceNd�\�L�Y[\_eNd6h � �&��� ����� %TZN�CM!O$P��\���Yma�LNMiHQ^f\mYmJ6�leCd6df~cMcZ�Jf�NO���\m|}JfMcJf\mbcLNHQZN�CM!O$P$\��NYmL�\ PC^fHKJf\mHKJfMckmdfJ6Y �:Mc^`P)PNJ6H �)^fk L � £¤ªsLNY ���cgQP)~c|�acLNM
^6Y[ZNJfd6Jf\[\{k[dwLNZ°LNk[df�3�u�[HB\���\_|}�NkmeNH �[~cZ:e1jcLl@

D'%�� ���U� � ��� � � �&�&� XcY[eC�CYmLN| bKMcjlgQ\���k_LNZ�eCY¡L�kmdwL�Z�L�kmdf�3�'�[HKeCM�Z)gBP)�cHI|:J6��ZNJ6HQH�|:^6� LNjcMcb�L � £¤ª
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LNY ���cgQP)~c|�acLNM¡Z°LNX�eN\m\«XcY[e°�[J6Z!\m�3�'�[H1�cJfHQON^f\w��\_e'P��Naca����ceC�NOSLNd J6Y[J6jc|:^6M!O$\ ^6k L{�cbQa�LN�cdfJ6McJ`\_J6Z�Jf\ \_LNY �
\�L�HK|}LNd6h��3�u�[HKeCZ°L�\ |}JfHQO)bKZ]Z��CM!O$P)\_�NYmacLNM}k[d6JfYmJf\mMc^6MlZiH���\mMcb/@ �{L]L¦XlYmeC�CYmLN|GMcJ6|�LNji�cbKacLN�cd6JfMcJf\mJf\6�
LNZ$ZNeNY�LNd]LNdfeCZ°L�\I\_LNY[\_LNHK|}LNd6hR�3�u�[H k[J6| HK^f\mJ6dfbKZ=@ D PC^f�CJ6Y[J6jc|:^6M!O$\ "3�cJfHQONJ6k��NHQHKgQ\_�NkmeNZ $ \_LNY[\_LNHK|}LNd6h
�3�u�[H P)bQkmd6eNM$\RL�Z)Z�eCYTbKk¦HQ^f\mYmJ¤�[�NM
� ��L�LNd�LNjce�\m\]k[dwLNZ°LNk[d6a�LNMsL��9eCYmYm�NkmZ�h1jlY_LqMc^6d`PCJ:J6�NONJf\mHKJ6M �cJfHQOCJfk
�NHQHKgQ\_�Nk kmbQM��6kf�"X�J6Y[kmdfJ�J6Z$ZNeNY]L:�3�u�[H5�cY[J6kf@{¥ d6JfZ L�H�LNX)�m��M�Z��CMcM!OCJfM JfHKHQJ6Mc�CY[bKdf�cJf\m�c�=�ceC�NO�k[bKZNJfYm�cHB\ � J
J6��O!�NHB\�LNHK�NM}JfHKbQMcjcgQ\_LNMcb�L*%�� ���&� � ��� � � �&�&��XcYmeN�CY_LN|:eN\6�!^6k­�ceN�NO:LNMcM�L�Z��9~1\��NkmLSkmeNY_�NM�PNeCHQ\ � J�P�LNH�LN|:bXcY[eCacHK^f|�L1@��{L XcY[eC�CYmLN| �cbKac�NZ Mc^6HQZ)�lH�HQJf�9~l\6� LNd}LNdf\��[J6HQJ6M!\_b � �ceC��OsL Z°LNX"e�\m\R�9eCYmYm�NkmZ�h1j
�«PNL�H�L
�
|:bKM!\]LqY_�'�[~cZ �cbBP�L�\_Z�eCd6h��NHQHKgB\��Nk[eCZqkmdfbKM!\�L��1bQk_L��cJfHQOCJfk]PCeCHB\w@S�{Lq�cbKacLN�cd6JfMcJf\mJf\RLNjleN\m\TL�diJ6kmdfZN�Cd��
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|}�NY �6k_L�Z�L:|}Jf�N�9J6HQJ6HQ�:�lJ6HQO)Y[JN�"L � �cJfeCYmJf|}k�ZN�CM!O$P$\��NY[a�L�ZNJfHKH5|���kmeCHQMcb/��|:J6Y®\{L��3�u�[H �9eCYm|}��\m~c|�L
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J6��O �°�f� �cY[J6kRZN�CM!O$P$\��NYRHK^`\_YmJf�ceCd6�Nk_�wP�LNH \mJ6�cJ`\3�[�cZ |:J6�c@¡D �[J6HKJfMcHKJf�Cb bQ|}XcHQJ6|:J6M!\�� �6bKh}J6�NO¨�cbKa��'�mL
|:b�L�\[\�"9J6�NONJ6k % bQMcjce ��kIPNJ6YmdfbKhCZ�eCM�L¡|:J6�N�9JfHKJfHK�SFIHKJ6LNM�ZN�NM$O$P$\���Ymb �9�c�N�NPC^fM$O}McJf| \m~cj�|}LNXcX��NZ°L�\
\_�NYm�CHQMcb $�JfHK�N�9eNYmjc~cHQ��L�\6�
�ceC�NO L ��� ���a� ��� � �&%}|�LNXlX��Na�hCH �fk_LNZ Lq�3�u�[HKeNZ�L°\¦\_~cju�[~cZ J6HB\��wPCeCHQgQ\_LNMcb/� L
ZN�NM$O$P$\���Y_LNZ°L�\SMcJ6| � gK�NO¨LNd�J6YmJfjcJf\mb �9eNYmY_��kmZNh)j k[\_Y[~cZ!\ �cYm�u�m�NM�L�Z |}Jf�N�9J6HQJ6HK�q�lYmJ6kRZN�NM$O$P$\���Y_LNZ$a�hCH
�NHQHKh�YmJ6MljckmdfJ6Y[\�LNdIJ6YmJfjc|:^6M!O)ZN^6M!\ J6HQ�!�NHQHKh �°� � £¤ª�L�Y����cgBP1~l| ��� ���a����� � �&% |}LNXcX��'�mL{bKk \�LNY®\�LNHQ|�LNdfMcb
�9eC�w�mLl@

D{d�LNY ���cgQP)~c|.k[\mYm~cZ!\��cY_�u�m��M�LNZsPN^6�CHQJ6�CJfkmgQ\m^6k[^6�cJfd�L¨�CJ6McJfY_�NHB\ijcbQM�LN|:bKZ$~ckRZNh)jceN\�\_LNY[\_LNHK|}LNd6h
�3�u�[HB\ia"JqZ�J6HQH­|}^f� |���kmeCHQMcbIL�d �°�f�vJ6HQP)bQHKJ6� �cYmJfk ��� ���a� ��� � �&%�|}LNXcX���a�Ll� P�LNH�L�|}bQM$\R\_�NYm�CHQMcbIZ�J6HKH
LNd 
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\mJ6�cJ`\3�[�cZ�|:J6�l@

)�\meCHKk[h:HQ^6X�^6k[ZN^6M!\{L "[��� XcY[eC�CY_L�|±��LNk[d6M���H�L�\_�'P�LNH Li|�~cMcZ°LNZ��CM!O)P$\_�NYma�L�M �Ck[kmd6J6�NHKHQgQ\meN\m\ k®\_Y[~cZ��
\ �lY_�Na�hCH=J6HQ�!�NHKHQgQ\9�[~cZ�L � £¤ª�LNY ���cgQP)~c|:eN\6�1|}Lu�[j}\m�CYm�NH �[�cZ�LS�9JfHKJfkmHKJf�CJ6k[km^�PN��HQ\I��\_|:J6McJ`\_b=�3�u�[HKeNZ�L°\�"3L
|�~cMlZ�L�ZN�CM!O$P$\��NYmL�\w�=bKHQHKJ`\mPCJ¦L � �&��� ����� %R|}LNXcX��NacLNM�HK^f\mYmJf�ceCd6e�\m\���\m|}JfMcJf\mb
ZN�CM!O$P$\��NYmL�\ $ @D{dTJ6Y[J6jc|:^6M!O)�cH5Z°LNX�eN\m\ � £¤ª§L�Y����cgBP1~l| �cJ6HBOC^`\�^fk�McJfPN^f\]LiXcY[eC�CYmLN| LiZNeNMcd6eCHQY_LigKY �mLl@
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J6HQ�Ckmdf�CY:��\:ZNJfHKH \_JfZ)bQM!\_J6M$�cMlZ�L�W1X�LNY[Z$HKJN��^6k}Ls�NHQHKgB\��Nk[eCZ°L�\�^fk}acbQd6eCM!O)gQ\_�NkmeNZ�L°\:\_LNY[\_LNHK|}LNdfh kmdwL �
Z°LNkmdfeCZE�9J6HQ^6XcgB\_^6k[^f\6�­|�L'�[j�LNd�gK�NO kmd6JfYmdfJf\m\�bKMl�9eCY[|�� �6bKhNZ�JfHKJ6|:d6^fkmJ�~l\��NM�H���\m��L�\m~cMcZ�L�Z�eCMcZ$Ym^`\
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@
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^fk�LNd:J6k[Jf\_HQJ6�CJfk¡�cbQa��NZ$YmhNH �lbKa�LN�ld6J6MlJf\_J`\iLNj @qD |:e1jl~cHKeCZ$Y[hCH \_�Cala"JfZ ZN�Cdf�N\m\¡|}Jf�N\_~cjl��L�\ �
�[~cZ=�"�ceC�NO |:bKHQONJ6M �9�c�C�NPN^6M!OCJfZNJf\RbQHKHKJ`\mPNJSk®\_Ym~lZ$\��cY_��Z�L°\¦\�LNY®\�LNHQ|�L�d6M�LNZ=�=X�eCM!\_eCk�\_gKXl~ckmkmLNH«^fk
jcJ ��Mcg �6bKh'P�LNH @
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k[d6eCZqHQbKk[\_�u�m��\�L�HKJf|}Jfd6Y[JR|:J6M!\mJf\m\�k[dwLNZ°LNk[d6eCZ�ZN�Nd6�cH5a��uP)gB\_�cJ`\3�[�cZ=��^6k�LNdRJ6�NONJ6k�kmd6LNZ°LNkmdfeCZ°L�\
JfH
bKk |:J6M!\_�lJf\3�[�lZ�@vD�HKbQk[\_LSP�LNH�LN|:J6HBO)bKZ�J6HQJ6|:^6YmJ{Z�L°\m\_bQM!\mP�L�|}Jf�CZ°LNX)�[~cZ�LNdTLNaca�L�M jlJ���McbK�NHQ\
�NHQHKgB\��Nk[eCZ°L�\w�c|}Lu�[j¨bQMcMcJfM \_e'P��NacacHQ^6Xc�lJf\_�lMcZ L�d¡J6��OCJ6kT��HKHKgB\��Nk[eCZ�acbQd6eCM!O)gQ\_�Nk_L�bKM�LNZqY[^6k[d6HKJ`\_J �
df^6km^f�cJ6d�@�D{dS�NHKHQgQ\���kmeCZ:HKbQk[\��'�m�Na�LNM LNdRJ6�NONJ6k{�NHKHQgQ\���kmeCZ:|}JfHKHQJf\m\­J6�NO�XcbQX�L{�[J6HKdfb/����L:LNMcMcLNZ�L
acbQd6eCM!O)gQ\_�Nk_L�\_JfH �[J6k�^6k{�cJ6HBOCJ6kf@�D�acbKdfeCM!O)gQ\���kmeCZ��9^fHKa�J6��LN��O1�cL�\_hCZ=��^6k¦Z�^6k[�Caca¨�9eCHBO)\_L�\_�cL�\_hCZ=@
��LRJf�NO�kmd6LNZ°LNkmd�|���k k[dwLNZ°LNk[d6eCZ:�NHQHKgB\��NkmLNbKYmL��cbBPNL°\_ZNeNd6bKZ=�$LSW1X�LNY[Z$HKJ�LNd6eNZ�L°\IL�~l\_eC|}L�\mbKZ$~ck_L�M
a�Jf\m�CHQ\mb/@ �IJf\m�CHQ\m^6kSZN�Cdfa"JfM�L W1X�LNY[Z$HKJ�|:bKMljcJ6�NO)bQZ �NHKHQgQ\���k[\TJ6HQHKJfMc�CYmdfb/� ^6k��cL¨LNd���HKHKgB\��Nk[a�LNM
P�LN�NO L albKd6eNM$O)gB\��Nkm�Na�LNM�L ª Yme°�[J��f\�FIJ6M!\_JfYma�J6M�^6XcX�J6M�|}Jf�CM!O1bB\_eN\[\��9eCY[Y_�Nk®�3�u�[HKeCZ$YmL¨Mc^6d`PCJ
P�LNHKLN|}bQHQONJ6Mi�cbQa�LTP�LNM �lLNd`\­L�d6eCMcMcLNHN�[J6HKdfb/@ ¥vZ$Z�eCYI|:J6�Ck[dwLNZ$gB\_��L�\9�[~cZ�LTa"JfeCHQP�LNkm�Nk[\6�1jcJ�jc�CM!\ �
�cJ`\_�cMlZ �c��OTbKk6���ceC�NORL�XcYmeCalHK^6|}�Nk �NHQHKgQ\_�Nk[\ ���NOCJfHK|:J6M�Z$gBP1�lH)�cLN�NOw�[~cZ=�C^6k \_e'P��Naca¡�9eNHQO$\�L�\9�[~cZ
Li| �lPNJ6HQJf\_J`\w@
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� D � � � �  �N� ������� |�~l\_L�\3�mL LNdq^fXcX"JfM¯�9~1\_h acbKdfeCM!O)gQ\���kiXcbKHQH�LNM�L°\_M!O)bI�NHQH�LNX�eN\_��\w@ £ \m\�|:J6���
\_LNH��NHQ��L�\9�[~cZ�L�a�JfPCJfd6J`\_Jf\[\TPN��HQ\_eNd6hCZ°L�\6�
L��cbQX"e�\_^6dfbKk[J6bKMlZNJf\6� LNd�Jfd6JfZ¨LNHKLNX)�m�NM¨albKd6eNM$O)gB\�LNMcjlh
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D��9J6HQ�cHKJ`\¦^fkTL�XcYmeN�CY_LN|�kmdfJ6Y[ZNJ6dfJf\mJ�LNHKLNX)�m�NM L��9J6HKLNj�L�\{|}Jf�CeCHKjl��L�\_hNM�LNZqH��°\_kmdfbKZ=� �lbKkmdfJ6M LN� �
�ceCdia�J�ZNJfHKH LNdfeCMceCk[gQ\_LNMcb LqXcY[e°�[J6Z!\mJ6Z a�Jf\_�NHQ\_^fkm^f^6Y[\]�9JfHKJfHK�Ck¦Z�h1jleN\w�5^6kTLqk[dwLNZ°LNk[d6eCZ a�Jf\m�CHQ\m^6km^f^6Y®\
^6k:J6HQHKJfMc�CYmdf^6k[^6^6Y®\��9J6HKJfHK�CkiZ�h1jleN\w��|�Lu�[j�L |}Jf�!LNjceN\[\�XcYmeu�[J6Z!\_Y[J�^fk}k[dwLNZ°LNk[d6Y_L�L ZN^f\�| �lPNJ6HKJ`\_J`\
J6��O1|}�Nk]~l\_�NM LNHQZ�L�HK|}LNd6Mcb5Z�J6HKH @R�{LqkmbQZNJ6Y[J6k¦PNeCHQ\TLq| �1PCJ6HQJf\6� LNZ$ZNeCY]|:J6�qZ�J6HQH ZNJfYmJ6k[Mcb ^6kTZ$b Z�J6HKH
HKbQk[\_�Nd6Mcb�L acbKdfeCM!O1gB\_eN\[\}�NHKHQgQ\���kmeCZ°L�\6@§D | �lPCJfHKJf\mJ6Z�PC^f�CYmJf��Lu�®\���k_L ZN�Nd6a�J6M�Ls�lbKa�LN�ld6J6MlJf\_JfZNJ`\�L
X��NY[a"Jfkmdf^6j�LNalH�LNZ�eCZq�cJ6HBOCJ`\m\�J6�NO��3�u�[HKa�L�Z�J6HQH gKYmMlb/@
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�9eCM!\_eNk_LNaca�\mgKXc~ck[eCZ§L � � � !��&��� ��L � �&��� �����©^6k L ��� � ���U���i@�D � � � !��&����^fk L � �&���6����� \mgKXc~lkmeCZ
ZNJfd6JfHK^6k[^f\:J6��O � J6�NO XcYmeC�NY_LN|:|}e)jc~cHvk[J6�CgB\_b/� LN|}JfHQONJ6Z$a"JfM
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|:J6�!L�jlP�Ll��LNZ$ZNeNY�LiXcY[eC�CYmLN| LNdRLNZ!\m~��NHKbQk­ZN�NM$O$P$\���Yma�L:jceCHK�NeCd6bQZ�@

�C�



D{d � ��� � � � � � �iZ$bQPN^f\_JfHK^`PCJ6H5L�d]eCX��fbKhCZ:\_�Calackmdf�CY bKk |:J6�!L�jc��L�\mhCZ=@ ¥ Z)Z�eCY�L�HKJ6�N~l\_eCHQkmhCZ�^6M!\�|:J6�!L
�
jceN\[\�^6Y®\_^6ZqHQJ6k[dR^fY[PN^6M!O)a"JfM
@

D{d�J6YmJfjc|:^6M!O$�3�u�[H"MlJfPCJ�$�� � � � � � � �
		� � 		� �;��� &_��^6k J6d`\­|:bKMcjcbQ�]HK^`\_YmJf�ceCdfdwL¡LTXcY[eC�CY_L�|�@«D �3�u�[H
L�|:J6�!L�jceN\m\�kmd6LNZ°LNkmd`�3�u�[H L�d6eCM ��HKHKgB\��NkmLNbQ\�\�LNY®\�LNHQ|�L�d6dwL1�"L�|}JfHQOCJfZ�acbKdfeCM!O1gB\��NkmL�LNd¡LNjceN\[\¦XcY[e°�[J6Z!\ �
�cJfd�\_LNY[\meCd6h �9eCY[Y_�Nk[ZNh)jcY_L Mc^fdfPNJ��cJfHQONJ6k6@�D¢�3�u�[HI�9eNYm|}��\_~c|}L |:J6�CJf�NOCJfd6bQZ L ZN^`\�Y[^f\_Jf� ZN�Cdf�N\m\mb
bKM1�9eCYm|}���6bQh �fkmJfYm^6�lJ6d���LNk[d6M��NHB\ LNY ���cgQP)~c|¡a�LNM�L ��� � ���U��� %{Z��CM!O$P)\_�NY LNHKL�\m\v\_LNH��NHQ��L�\mh � � ��
a�#�:�3�u�[H�9eCY[|���\m~c|}�'P�LNH @

D��cbQa�LN�cdfJ6McJ`\_JfZNJf\ \_LNY[\_LNHK|}LNdfh��3�'�[H1McJ`PCJ $�� � � � � ��� �
	 � �
		� �.� � � &��)^6k«J6d �fk_LNZRLNZ$ZNeNY��[�CM¡HQ^f\mYmJN�
��L�P�LNM �cbQa�LN�cdfJ6McJ`\w@�D�diJ6HKk[�qkmeCYmLqJ6�NO¨LNMc�CeCH«|}eNMcj�L�\ma�LNM HKJfgKY �mLl� �ceN�NO¨����M$O¨�cbKa��°\¦\�LNHK�NHQ\m~cMcZ=�
|}Lu�[j L�|:J6�CLNjceN\[\�kmdw��| ���lbKa�LN�ld6J6MlJf\�ZN�'PCJ`\_Z�J6d6bQZ=@

��� ��� ��� � � � � ! ��������� ����� ����� � � � ����#

D�W1X�LNY[Z$HKJTZNh)j°�m�NM�L�Z��9J6HK^fXcgQ\m^6k[JSL�d �¦a)�[J��f\m£ � �6kmeN|�LN�:�NHB\�LNH km~c�!L�HKHQ\­|}h)jceCM L�| �lPCJfHKJ`\_J6Z�Jf\�J6�NO
\_�Naca�LNacHKLNZNeNk " � z{£ $ �¦a)�[J �`\_£ �G�9eNHQO!L�|�L�\IZN�CY[^Sk[d6JfY[PCJfd6b @�D�dRbQMcb �fb�LNHQbKd6���6bQhCk �3�Nd6bQk­~l\���M L��9J6HQ�cHKJ`\_b
J6HQJ6|:J6Z�JfkmJf|}^fM$ONJ6b���L�\_�NYmeCdfdw�NZ¡|}Jf�c�!�ceC�NO�|:bKHBOCJfMiZNh)j:�9~ck[kmeCM @ D | �lPCJfHKJf\mJ6Zik[eCY_�NM:M�LN��OCeCM:kmeCZ
bKM1�9eCYm|}���6bQhN\RZNJfHKH­Jf�NOCJfk��9�l�C�NPC^fM!OCJ6Z$McJfZ�|}Jf�CZ°LNXcMcbQ~cZ=@s¥ d6JfZ$McJ6Z�LNd�LNj�L�\meCZ$M�LNZ L¨HQJ6�CMcLN�NOCeNaca
Ym^fkmdf^f\ L]W1XcLNYmZ$HKJILNd �¦a)�[J��f\_£ ��XcY[eC�CY_L�|��NHQH�LNX�eN\ HQeCZ°�NHKbQk5ZNeC|:X"eNMcJ6Mck[^6a�J6Mi\�L�Y[\3�mL1�NgK��OTHKJ6��\_�Cacalkmd6�NY
J6HQJ6�CJfMcjc�}L��9�c�C�NPN^6M!OCJfZ)MlJ6Z XcYmeC�NY_LN|}�NHKHKLNX�eN\_eCM:Z$gQP)�cH �fk_LNZqMc^f���NM!O�X�LNYmLN|:^f\_JfY[\���\_LNjcMcb @

D{McMcLNZ�^6Y[jcJ6Z�^6a�J6M
�=�ceN�NOqLNd �u� XcY[eC�CYmLN| k®\_Y[~cZ!\ �cYm�u�mL:|:bKMl^6H bQMcZ°�Nacaq��L�kmeCMcHQgQ\mkmeCM�LNd]JfYmJfjcJf\mb
ZNh)jc^fY_Ll�lL %�� ���U� � ��� � � �&�&�iJ6k[d6Z��Cd]bKk�J6�NO �¦a)�[J �`\_£ � �9eCHQOCLN|}L�\_eN\ bQMcjcgQ\6�$jcJ]LiW1XcLNYmZ$HKJ � HKLNH�J6HQHKJ6M!\m^f\ �
a�J6M 
 z�£«|:h1j �l\w�!L�dwLNd­MlJ6|�JfMc�CJfjc^6HBOCJ6dfb=L{jceCZ$~c|:J6M!\m~c|�L�acH�LNZ�eCZR��LNkmdfM��NHKL�\���\6@ ª«�NYma�J6k[d6^6jcLNacH�L �
ZNeNZqLNd6eNM)acLNM�|:^6�igQ�NO�bQk­|:J6�w�[J6HKJfMc�cJ`\_McJfZ�@ ¥ McMcJfZqJ6HQZNJ6Y[�cHK^fkm^fYmJRL�\_�Caca�a�J6HQkm�i\_gQXc~ckm| �lPCJfHKJf\mMcJ6Z
bKk«J6H)ZNJfHKHKJ`\m\ ZN^6k[d6gB\_J6Mlb�LNdIJfYmJfjcJf\mbcLNHKLNX)�m�NM�Jf�NO �°�«PCJfYmd6bQh°�m��\6�CLN|:J6HBOSk®\���\m~ckmdf�cd6JfMcJf\mJ6Z�Jf\�J6�NOC�NHQ\_LNH��NM
McJf| ZN�Cdf�CH/�=Li�cbQa�LN�cdfJ6McJ`\_JfZNJf\�X�J6jcbQ�:|:J6�w�[J6HQJ6McgB\_^fk­�cJ6HBOCJ`\m\���\�L�j°�mL�L��lgQPCh��9�c�C��PC^6M!O)McJfZ�@

D{d gK�NO Z�L�X"eN\[\�| �lPNJ6HKJ`\_JfZ)Y[J¨LNHKLNX�eCdfP�L |���YiMcJ6Z$bKHK��\_�cL�\_~cMlZEL XlYmeC�CYmLN| HQ^6X�^6kmJfbKMcJfZ |:J6�!L
�
j��Nkm�N�ceCd�@�¥ d6J6Z�LsHK^fX"^fkmJfZ �[hCH�|:J6�C��L°\��NY[eCd6eN\[\�k[eCYmY[J6Mcjca�J6M��cLu�®\_��L°\_hCZ�PC^f�CYmJ�@�D{d �¦a)�[J��f\_£ �
�9eCHBO!LN|}L�\m\_LNH J6d`\ �c�NO�J6��OCJ6d`\_J`\_�cJ`\3�[�cZ¨�NkmkmdfJN�
�leC�NO�L�HK^fX"^fkmJfZNJf\RL�d¡bKM �6b�L�HKbKd6�NHKh��9�l�C�NPC^fM!O1a�J6M�LNj �
�[~cZi|:J6�c�!^fkIL�d�bQMcb �fb�LNHQbKd6���6bQh�PC^f�C^6M �lL]�9eCHQOCLN|}L�\ PC^f�N\_JfHKJfM �6bQZ$HK~ckm�NM�LNZ�a�J6bQMcjcgB\��NkmLTJfHK�N\[\vHKJ6�NHKHQgQ\3�[~lZ
L��9eCHQOCLN|}L�\_~cMlZ�L°\w@

D¢X�LNYmLNM��6k[kmeCY¡^6Y[\mJ6HQ|}Jfd6^6k[Jq~l\���M�LNdqJ6HQkm� HK^fX"^fk6� �ceN�NO L�dqeN\m\¡|}Jf�!LNjceN\[\�Z��CM!O)P$\_�NYma�L�M�HQ^f\ �
YmJf�ceCdfd6~cMcZ Jf�NO �cY[J6kTJ6Y[J6jc|:^6M!O$�3�u�[HB\w�5^6k]\_�NYm�CH �[�cZ¨Lq�cbQa�L��3�u�[HB\w�
��L�LNdiJfkmJ`\_HKJf��HQ^f\mJ6d6bQZ=@�¥vd:LNdf^6Y®\
�9eCM!\_eNk6�v|}JfY[\�L¨�lgQPCh XlYmeC�CYmLN| L �3�'�[HKeCZ |:J6�CHQ^f\_J�LNH�LNX$�m�NMs\_~lj°�mL¨J6HQjc�CM!\_JfMcb/�v�ceC��Osk[bKZNJfYm�cHB\ � JqL
XcY[eC�CY_L�|}eN\­J6HKbQMcjcgB\�LNMcb �$^6k��ceC�NO}PCeCHB\�LNZ�� JT�cbQa��NZ�L�| �cZN�)jc^6k�k[eCY_�NM @

���'PCJ`\_Z�J6d6�iHQ^6X�^6k[ZN^6M!\IJ6�NOiZ�J6dfjcJf\mb"XcY[eC�CYmLN|���HKH�L�X"eN\«HK^`\_Y[J6�ceCd6�Nk_LT~l\_�NM}a�J6eNHQP�LNkm�cL�\3�[~cZ�LR|:J6���
�$U



LNjce�\m\5XcY[e°�[J6Z!\m�3�'�[HQ\ ^6k«L kmdwL�Z�L�kmdf\6@ ¥ d6JfZ)Ml^6H1L�HQ^6X�^6k[J6Z$Mc^6H)jc�CH!JfH/�u�ceC��OTL��9eNYmY_��kmZNh)jT|�L��!L �cJ6HBOCJ6k � J��
bKHQHKJ`\mPCJ�LNd��NHQHKgQ\_�NkmeNZS^fk­LSalbKd6eNM$O)gB\��Nk[eCZiLNY[Y_LSMl^6dfPNJ¦^6Y®\_JfHK|:J6d6�lJf\_�NZ�� JN@ D�d�JfYmY[J{ZN^fkmdf�cHQ\I| �lPCJfHKJ`\_J6Z
��\mgKY[\RP��NHQ\meCdwL°\��NM�L�Z ZN�Ck[d6�CMc�lJf\_�)J6M¯��L Jfd�McJf| \_JfH �[Jfkm�cH �«P�LN�NOsL | �lPNJ6HQJf\_JfZsk[eCY_�NMs|��Nk �[J6HQHKJ6� �
�cbQa��Na�LR�l\_Z��Cd6�cMlZ��lLNZ$ZNeCYILNd{eNZNeN\I�cbKa�L��cd6JfMcJf\mJ6Zi�9eCYm|}�u�m�NacLNM}|:J6�NZ�L�X)�[~cZ=�cLN|:bQ\vZ�^6k[�Caca�LS�lbKa�L
�
�3�u�[HQa�L�gKY[��L�\_~lMcZ=@

�{L L | �lPCJfHKJ`\_J6ZskmbKZ�J6Y[J6kmJfM�PNeCHQ\_LNZ=�ILNZ$Z�eCY�McbKM��fki|���kijceCHK�N~cMcZ=�v|}bQM$\��leC�NOEL |:J6�CM!O)bQ\meN\m\
kmd6LNZ°LNkmdfeCZ�HQbKk®\��u�m�Na�hCH �$LN|}bB\�L¡XcYmeN�CY_LN| HQeCZ°�NHKbQk���HKH�L�X"eN\_�Na�LNMi\_LNH��NHQ��L�\m~cMcZ=�1Z$bQZNJ6Y[J6k[km�cZ�LNdf\�LSkmdwL �
Z°LNkmd`\w��LN|:bQ\:X�LNYmLN|:^f\_JfYmZ�^6M!\q|:J6�CZ°LNXl\m~cMcZ=��|�L'�[j§LNaca�hCH�Z$bQP��NHKeN�!LNkmk[~cZ�LNdfeCZ°L�\qLNd �NHKHQgQ\_�NkmeCZ°L�\6�
LN|:J6HBOCJ6ZsacbKdfeCM!O1gB\��NkmL �cJ6HBOCJ6kf@§¥ df\}LNd�bQMl�9eCYm|}���fbKhN\�LNd �NHKHQgQ\���k[\�HQJ6gQYmh¨\_gQXc~cki\�L�Y[\�L�HK|}LNd6d6Ll� McJ6|
ZNJfHKHI\mJ6���°\:L albKd6eNM$O)gB\��Nk[bIHK^fX"^fkmJfZNJf\:PC^f�CbK�NZN�'PCJ`\_Mcb @ D{�c�leCdN� �ceC�NO LNdqgK��OsZ°LNX�eN\m\:��HKHKgB\��Nk[eCZ°L�\SL
|:J6�N�9JfHKJ6HQ�R�9eNYm|}��\_~c|¡a�LNM}LNd�JfYmJfjc|}^fM!O)�3�'�[HKa�L¡gQY9�[~cZ=�)kmdf�cZ$km^6�N�cMcZ�P�LNM�LNd¦�NHQHKgB\��Nk k[d6�'PCJf�C^6Y[JN�=LN|:bQ\
kmdfJ6Y[J6M��fkm^6Y[J�L � � � ��� � 
 \_gQXc~ck�kmdfbKM!\_^fM \�L�Y[\�L�HK|}LNdN@vD{dS�NHQHKgQ\_�NkmeNZ:k[bKZ�J6YmJfk{Z$bKgQY_�NkmLi~l\��NM L:�lbKa��NZ°L�\
bKk�Li�cbQa�L��3�u�[HQa�L�gKY �[~cZ=�c��LiJ6d`\¦Li|:J6�!L�jceN\m\­X�LNY_L�M��6k[kmeCY[b eNX��fbKhiJ6Ml�CJ6jc^fHQONJ6d6b @

� ���
� � � � ��� H�� ��� �
� � � ������� �

D 	 ��� � � 	 ��� � ����JfkmdfZN�Cd�L �lbQ\_JfHKJfkmgQ\m��Y[^f\mJ6� |�~cMlZ��'�m�Na�LNM �m�°\_kmdfbKZ kmdfJ6Y[J6X�Jf\w� e�\m\�jlbKM�LN|:bKZ$~ckRZNh
�jceN\T�NJ6McJfY_�NHQh�XcYmeN�CY_LN|��9~l\���kmb bQjc�Ca�J6M¨\_�NY[\_^fMc�qJ6HQ�!�NHQHKgQ\_�Nk_���ceCdR��LNkmdfM��NH �[~cZ=@¡D{diJfkmdfZN�Cd}L�FIHKJ6LNM
YmJfMcjck[d6J6Y�Ym^fkmdf^f\�ZN^6X�J6df� 	 ��� � � 	 ��� � ��JfkmdfZN�Cdfa"�CH LNXlYmh�|}h)jceCk[gQ\_�NkmkmLNH Z�J6HKJ`\_Z�J6d6J`\m\6@D 	 ��� � � 	 � � � �¨J6k[d6Z��Cd�L FIHKJ6LNMc£¤z¦¥ X�LNY_L�M��6k[kmeCY[eCkRP��NHB\_eCd6L�\�L1@ ��J6HKLNj�L�\_LqLNdN�5�ceC��O J6�NO¨XcYme��
�[J6Z!\[�3�u�[HKa�L�M¯\_�NYmeCHB\�bKMl�9eNYm|}���6bQhCZ ^6k�L �9eCY[Y_�Nk[ZNh)j�LNHKLNX)�m�NM¯LN~1\_eC|}L�\_bQZ$~ck_LNM�JfHKZN^fkmdfgQ\_k[J¨L |}Jf�N�9J �
HKJfHK��XlYmeC�CYmLN|:eN\w@TD XcY[eC�CY_L�| LNdiJfYmJfjcJf\mb ZNeCM��fJ6X �6bQh k[d6JfYmbKM!\Rkmd6LNa�LNjleCM �ceCYmjleCd6��L°\_hc� Jfd6^6Y®\TMcJ6|
��LNk[d6M���H �mL L¨FIHKJwL�Ms�9J¤�[HQJ6kmd`\_�CZ��CYmM!ONJ6d6J`\�a"J6�NHKHQgQ\_�Nk_LNbB\w@�D��c�ceCd:P)bKkmdfeCM!\w� �ceN�NO�L�XcY[eC�CY_L�| L�XcYme��
\_e�\_gKXl~ckma�L�MsJ6HQH���\m��LNk[k_L L �9J6H�L�j�L�\��°\w�«LNMcM�LNZ ��L�kmd6Mc�NHKMcbKL�Z�J6HKH�L �9J �[HKJfkmdf\m�CZN�NYmM!OCJfd6Jf\ma"JfM�jlJ���McbK�NHQ\
FIHKJ6LNMc£¤z¦¥�ZN�CY[M$ONJ6dfJf\_JfZNJ`\�"3J6�N^6kmdfJ6M�X"eCM!\meCk_LNM�LNdfeCZ�ZN�Nd6�cH Jf�NOCJ`\ $`@

D 	 ��� � � 	 ��� � � J6kmdfZN�Cd�Z�J6d6JfH ~c�NOCLNM FIHKJ6LNMc£¤z¦¥ ZN�CY[M$ONJ6dfJf\_JfZNJ`\w� jlJiLNdiLNd`\]HKJfgKY[h}�3�u�[HB\¦LNd�LNZ��\_~c�NHKbQk ZN�CM!O$P$\��NY[a�LNM Z�J6Y[J6kmb @­D�XcYmeN�CY_LN|:eN\­\mJ6���°\�bQ�CJ6M J6��O1k[d6JfY � PNeCHQ\ �c�NO�|}h)jceCk[gQ\�L�Mcb/�1�ceC�NO�L�d
L $ a�J6^fXcgQ\mJf\m\'&]Z��CYmM!OCJfd6J`\_J6Z$Z�J6H jceNHK�CeCdfd6eCM @

D 	 ��� � � 	 � � � ���qJfkmd6Z��Cdf\ILTkmbKZ�J6Y[J6k ��LNkmdfM��NHKL�\_�ceNd�L¡FIHQJwLNMi�9J¤�[HQJ6k[df\_�NZN�CY[M$ONJ6dfJf\I�9�NZN�CM!O$P$\��NYm�Na�LZNJfHKH�\_JfMcMcb/@ D XlYmeC�CYmLN|:M�LNZEJ6��OCJf\mHKJfM�X�LNY_L�|}^`\_J6Y[J P�LNM ��LsXcYmeu�[J6Z!\m�3�u�[H @ D�PC^f�CJ6Y[J6jc|:^6M!O)ZN^fM$\
J6HQ�!�NHQHKgQ\meN\m\ XcY[eC�CYmLN|}e�\�LNdTJ6k[d6ZN�Nd¡L�XcYmeu�[J6Z!\m�3�u�[HQa�LNM�|:J6�!LNjleN\m\ �lJ6HQO)Y[JT\mJ6k[d6b/@

�
	



� ��� � ��� � � ��� ��	@� � � ��� ��� � � � ��� � � � � � H � � � ����� � ��H � � � 	 � � � �

D XlYmeN\meN\_gQXc~ck �9J6HQ^6XcgB\_^6k[J{^fk­LNd��NHQ\_LNH���MceCk LNY����lbQ\_JfZ!\ �cYmLSZN�Nd6�N\[\_b�HKJ6�NHK^6M!ONJ6�CJfkmJ6alaqZ)�lHK�CM$ack[^6�c�1�ceC�NO
|:gK��LNdR�NHB\�LNHK�NMceCk L�Y����cbB\_J6Z!\��cY_�NacLNM L�d¡LNalkmdf\mY_LNZ!\��C^fXcb5ZNh)j L�ZNh)jcJ6HQ�!�NHQHKgQ\mh¡Y[^f\_Jf�Ca�J6M k[d6�cHQJf\mbKZ=�=L
XcY[eN\_eN\mgKXc~lk�LNdf\�L��cbQ\mJ6HQJ6kmgB\_��Y[^f\mJ6�Ca�J6M��CJ6McJfY_�NH �mLl@

¥ McMcJ6Z�J6�NO)bKZ:eCZ°L�LNd��l�ceN�NO�L�d]�NHQ\_LNH���MceCk�LNY����cbB\_JfZ$\��cY_L�k[d6JfYmbKM!\�LS�cbQ\mJ6HKJfkmgB\_�¡Y[^f\mJ6��J6�NO)bQZ��9JfH�L
�
j�L�\_Ll���ceC��OqJ6HQHKJ6Ml�CYmbQd6d6J����ceC�NOqLNdRLNackmd`\_YmLNZ!\{�C^fXcb5ZNh)j�P�LNHQhCa�LNM L��9eCYmYm�NkmZ�h1j��cJ6HBOCJfk��9eCY[jcgQ\_�Nk_�wP�LNH
�NHQHQ\�J6HQ�c@�DG�9J6HKLNj�L�\�\_JfH �[J6k�|}Jf�CeCHQj��Nk_L�ZN^`\]|:h1jceNM ZN^fXcd6JfHK�cJ`\_�qJfH/@�D{d�Jf�NO)bKZ��ceC�NO�LNd¡LNack[df\_YmLNZ!\
�C^fXcblZ�h1jca�hCH$P)bKkmk[dwLNZ��'PCJf\mZNJfdf\_J`\_�cMlZ}L��9eCYmYm�NkmZ�h1jcYmLl@ ��LNa��NY L{�C^fXcblZ�h1jca�hCH)Z$bKbKMljc~cHQP�L�kmeCZ$|:bKMcjcJfM!\
J6HQHKJfMc�CYmbQd6�cJ`\_�cMlZ&"3JfYmY[J]�[h X"^fHKj�L�L �CLwPNL�M!OCJfHQP a��u�®\mZNh)j�JfHKHQJ6Mc�CY[d6��J6k[d6Z��Cd6J�$`� \mJ6H �[JfkTacbKd`\_eCMckm�N�CeN\
LNjch�JfHKHKJfMc�CY[d6^6kTgQ�NO �NHB\�LNHK�NMceCk[k_�N�Na�LNM McJf| P�LNHKhCk[gQ\m��L�\_h�|}Jf�c@�D{diP�LN�NO M�L��NOCeCM kmX�J �fb��NHQbKk¦M!ONJ6HQP
^6kI�C^6Xcb"ZNh)jqJ6k[Jf\_^fM�ZN^6Xld6J6HQ�cJf\m�iJ6H �1P�LN�NO �c�NON�l��L¡L¡�C^6Xlb ZNh)jS�[J6��O1dfJf\mJ6Z$ZN^fM$\�\�L�Y[\�L�HK|}LNd�LS�9eCYmYm�Nk �
ZNh)jcYmL�~1\�LNHQhibKMl�9eCY[|�� �6bKh�\w@«¥vdT~l\mhCacacb JfkmJ`\�P)bQkmd6eNM$\�McJf| kmeNZ)acLNM�Z$�cHQ�CM$a"�Nd6bKZ�Li|��Nk[bKZ:bKYm�NM!O � ��L
�9eCY[Y_�Nk[ZNh)jca"hNH
Z$bKbKMljc~cHKhi|:J6�NZN�CdfJ6HKgB\_^fk[\_�NH/@

�{L�L �9eCY[Y_�Nk[ZNh)jca"hNH�bQMcjc~cHQ~cMcZ Z$b � LNZ$ZNeCY}L�HQJ6�CJf�NO)kmdfJ6Y �laca"JfM�|}Jf�NP�LNHKhNkmgQ\m��L�\mh |}h)jceCM �c�NO
J6HQHKJfMc�CYmbQd6�cJ`\3�[�cZ¨L �9eCY[Y_�Nk[ZNh)js^6k¡L��C^fXcb ZNh)jsZ°LNX �6kmeNH�L�\_��\w� ��L L��9eCYmYm�NkmZ�h1jleN\¡HQJf�9eCY[jcgQ\9�[~cZ=�5^6k�L�d
gK��O Z�L�X"eN\[\¡�N^6Xcb ZNh)jceN\¡L Z$gQP)�cHQYm�CH ^fYmZNJfd6J`\m\��C^fXcb�Z�h1jlj�LNH �Ckmk[d6J6�cLNkmeCMlHKgQ\9�[~cZ=@ � �Nk¡|:J6�CeNHKj��Nk[eCZ
|:J6�NP�LNHQhCkmgB\��NkmL HQ^6M!OCJf�CJ6k[J6M ZN�NYm�cHQ|}^fM$ONJ6k[J6aca HKJfMcMcJ���JfHKHQJ6M$a"JfM�P�LNHQhCkmdfgKM �cHKJf�sMcJf| HKJ6MlMcJ k[eCZ$Z�L�H
��L�\m^6Z�eCM!O!LNaca @

� �NO�\_Jf����\]L�d¡J6��O1bQZ�HKJ6�NHKeC�CbQZ$~ck_LNala�|:J6�CeNHKj��Nkf�=��L}HQJf�9eCY[jcgQ\9�[~cZqL}�9eCY[Y_�Nk[ZNh)jceN\6@ � bQPCJfH L¦�[J6HKJfM
J6k[Jf\ma"JfM¨|}Jf�CZ°LNX)�[~cZ�Li�9eCY[jcgQ\_�Nkmb X�L�Y_LN|:^f\mJ6YmJfZNJ`\{bQk6��L:Z�^f\�|}h)jceCM Z°LNX�eN\m\�LNack[df\mY_LNZ!\�ZNh)j �Ck[kmd6J �
��LNk[eCMcHQgQ\���k_LNZ�eCY �fk_LNZ L�\mJ6H �[J6k¡Jf�NOCJfd6^fkiHKJ6MlMcJ�JfHQ�9eC�!L�jc��L�\mhc@ � �NO \_Jf����\�Z�^f\�\mJ6H �[J6kmJfM |:J6�CJf�NOCJfd6�
�3�u�[HQ�ceCd
�[~l\_M���McZ=�!LN|:J6HQONJ6ZRZN�Cdf�cHcL�ZNh)jcJ6HQ�!�NHKHQgQ\mhN\_hCH�Z°LNX"e�\m\ PN��HQ\_eNdwL�\meN\ L�Z���Y |:J6�{bQk k[X"hCY[eCHK�cL�\3�[~cZ=@

�{L:HKJ6MlMcJT��L�\_^fZNeCM!O �NHQ\_LNH���MceCk­|:h1jlkmd6JfY{Li�9eCY[Y_�Nk[ZNh)j�^fk¦L��CJ6McJfY_�NHB\�LNackmd`\_YmLNZ!\{Z�h1j��Ckmk[d6J6�cL
�
kmeNMcHKgB\��Nkm�NY_Ll�=L:jcbKMcLN|}bQZ$~ck�FIHKJwL�M ZNh)j:�[JfHKJ6MlHKJ6�Nb/��Z$gKk[^6YmHQJf\mb5P��NHB\_eCd6L�\���Y_L:LNdf\�jceCZ$~c|:J6M!\�� �6bKh}�cg �m��M
McJf�c^6d HKJfMcMcJ bK|:XcHKJf|}JfM!\��NHQMcb/� Ym�CLNj��Nk[~cHTLNd J6d`\ |}Jf�NP�LNHKhCk[gQ\mh ZNh)jceN\ k �lY �cM ZNJ6HQHKJfMcJ �°�[Y_LNgQYmMcb{L
FIHKJ6LNM z�O)M�LN|:b �fk�P��NHQ\meCdw��k_LNb�|}bKL�\m\6@ D�d bKk�L�Z�L�j��NHQOCLsHKJfMcMcJ¨JfMcMcJfZ�L |}Jf�CeCHQj��NkmMcLNZ=� �ceC�NO�L
W1X�L�YmZ$HKJ �[J6HKJfMcHKJf��McJf| ZNJ6dfJ6H jlbKM�LN|:bKZ$~ck�Z�h1jce�\w� gQ�NO LNY[Y_L}MlJ6| \_~cjcMc�NMcZ �NHKHQgQ\_�NkmeCZ°L�\�Z$bQ|}eCMlj�LNMcb
^6k�acbQd6eCM!O)gQ\_LNMcb @

�«e'P��Nacalb Z)�lHK�CM$ack[^6��L�dT�NHQ\_LNH��NMleCk LNY ���cbQ\mJ6Z!\ �cYm�N�ceCdTZ�^6X�J6k[\6�=�ceC�NO�LiXcY[eN\_e�\_gKXl~ck�LNdTeN\m\�JfHK�CgQY[\
\_gQXc~ck[J6HKHQJ6Mc�NYmd6^fk[\�k[J6| PN^6�Cdfb J6H/@ ¥vd L XcY[eN\_eN\mgKXc~lk�J6�NO)bQZs�cbK�NM!OCeCk[k_�N�!L1@ED{dqJ6HQHKJfMc�CYmdf^6ki|:J6�NP�L
�
HKhNkmgQ\_�Nk_���ceCd�L¨|:J6�CLNjceN\[\�jcJ ��Mcg �fbKhCk¡|}e)jc~cHQa"hCHvZ$b­Z�J6HKHQJ6McJ�ZNJ6Y[J6k[Mcb�LNdqeCa)�[JfZ!\_~c| jcJ6Z$H�L�Y_���fbKh°�m��\
P�LN�NO�jcJ ��Mcg �6bKhu�m��\w�!^fkILNd�eN\[\�k[d6JfYmJ6XlHK�S\mgKXc~lk[\ ZNJfHKHKJfMcJ��Ckmk[d6JfPNJf\mMcb
LT|}Jf�!LNjce�\m\�L�H/@«�{LRLS|:e1jc~lHKa�LNM
L \_gQXc~ckSMcJ6| kmd6JfYmJfX"JfH/� LNZ$ZNeCY�L¨FIHKJwL�M �9eCYmjcgB\_h \mgKXc~lkmHKJ`PCJfd6Jf\m� ZNh)j°�m�NYmL \��N|}LNkmdfZNe)jlP�L LNdf\�|}Jf�
HKJf�cJf\mMcJ]\�LNHK�NHKMlb/@

�$o



D§XcY[eN\_eN\mgKXc~lk J6�NOS|}�NkmbQZ��N|��NY«J6|:HKgB\_Jf\[\ �lb��NM!OCeNkmk_���!Ll�C�ceN�NOiL{�lbQ\_JfHKJfkmgQ\m�¦Ym^`\_Jf�TL¦ZN^6k[d6gB\_Jf\[\ LNY �
���cgBP1~l|}eN\�McJf| HK��\3�mLTJ6H=\�LNM �ck[gQ\[PN��McM!O!LNH @ $ � JfM!\_km^f�CZN^fM!\ &¦�9JfHK�ceNd6��L�\mhc�)�ceC�NO:J6d{LS�9~cMcZ �6bQh�bKMcZ°�Nala
Li�cbQ\mJ6HQJ6kmgB\_�iY[^f\_Jf�}^fk�L�Z�h1j��9J6HQ��LNk[d6M��NHQh°�mLiZN�Cdf�N\m\mb Z°LNX��fkmeCHKL�\_acLNMS�m��\_k[d6bQZ�kmdfJ6YmJfX"J`\w@

¥ �NOT\_e'P��Nacacb$Z$�cHK�NM)alkm^6�l�C�ceC�NORL�dIJ6Y[J6jcJ`\_b)J6HQZN^6Xld6J6HQ^6k k[d6JfYmbKM!\ LNd­��HKHKgB\��Nk[eCZ�McJ6|�Z$�cHK�NMS�3�u�[HQa�LNM
�
��LNMlJ6| Li�9eCYmYm�NkmZ�h1jc�leCd �fk_L�\meCHQ\ �[Jf�NO)d6J`\_J6Z$Z�^6M!\THKJfMcMc^6MlJ6Zq|:J6�!LNj1PNL1@I��LNa��NY�J6MlMcJ6Z L�|}Jf�CeCHKjc�Nk �
M�LNZ}YmJfMc�CJf\mJ6�iJfHK�CM!OCJ]HQJ6McMlJN��LN�l�ceCd]L¡�9J �[HKJ6k[df\m�1Jfkmd6Z��Cd6�NZ���L¡�9eCY[jcgQ\mh¡^fk�L¡\_^f\mJ6HQacbKdfeCM!O1gB\_h¡\_�N|:eC�!L
�
\���k_�NYmL " PNL��NO \_JfH �[J6k �°�[YmLNgKYm�Nk_��Y_Lq^6kSbKM!\_Jf�CY_���fbKh°�m��Y_L $�HQJ6McMlJ}k[d6�cZ$km^f�c@ ¥ McMcJ6Z L�Z$�cHK�CM$ack[^6�CMlJ6Z L
����\[\_JfYm^6a�J6M�\_Jf����\�L��9J6HQ��LNkmdfM��NHB\�M$ONJ6HBPq^6k�J6k[d6ZN�Nd6�CZ�\m~cH�Lu�[jleCMck_���!LNb P�LNMcMcLNZ=@

�!�
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D �9J¤�[Jfd6Jf\ma"JfMs�Ck[kmdfJf�9eC�CHKLNHKeN| Lq�9J6H�L�j�L�\_YmL�LNjceN\[\T|}Jf�CeCHKjc�Nk]J6HQ|}^fHKJf\mb Z�eCYmHK��\�LNbB\w� ^fk¡L�XcYme�\_eN\mgKXc~ck
�cbK�NM!OCeCk[k_�N�!L�bQ\w�1PNL�H�LN|:bKM!\­|:J6�w�[J6HQ�CHK�NZ:Ml^6���NM!O�bQY_�NM!O$\�L�\_e'P��NacacHQ^6X�^6km�lJ6dN@

�
����� � ��� � � �
� �N� ��� � 	 � H � ���
� � �
��� � � �
D{d J6HQZN^fkmd6gB\_J`\m\«XcYmeN\meN\_gQXc~ck k[eCZ]�cb���M$ONeCkmkm�N�C�!L�H)^fk«Z�eCYmHK��\_eNdw�Nk[k_LNH!acgQY6@«¥ d6J6Z]Jf�NOTYm^fkmdfJ­L �9J6HK�cLNkmdfM��NHQ\
J6k[d6Z��Cd6�CZ Z�eCYmHK��\�L�bKa�hCH5ZN�'PCJ`\_ZNJfd6bQZ�� |}�Nk¦Ym^fkmdf�cZ¨|:�C�C�N\[\¦J6HQ|}^fHKJ`\_b LNZ°LNj��NHBOCeCZ�P�LNMcM�L�Z��1�[hNMc^6����M$O
P)bKk[d6eCM!\�|}^f��|}Jf�NP�LNHKhCk[gQ\_�NkmYmLl�1bQHKHQJf\mPNJ �mLwP)gQ\���kmY_L�P��NYf@

D{dSJ6�NO)bKZqHQJ6�Ck �cHQONeCk_L�aca Z�eCYmHK��\_eCd6�Nk6�=�ceN�NO LNdRJ6HK�C�NHKHQgQ\_e�\m\­jlbKM�LN|:bKZ$~ck Z�h1j��6k_L�Z ~l�NO!LNMcLNd6eCM L
�C^fX"JfMi��LNkmdfM��NHQ��L�\_h��9J6H �CLN|:J6HBO1bQZNJfM�HK^`\_YmJf�ceCd`\��NZ=�CL�|}b1Lv�[J6HQJ6MS|}Jf�NP�LNHKhCk[gQ\_�Nkma�L�M¡L{�lbQ\_JfHKJfkmgQ\m�{Y[^f\_Jf�
J6k[d6Z��Cd6JfbQ\��9~l\m\_L�\_h:kmd6�N|}gB\_hC�N^6X
@v¥ dSL:Z�eCYmHK��\_eCd6�Nk�L}FIHKJwL�M�M!OCJfHQP��°� HKJf�cJf\m�Ckm^f�C^6McJfZ L�jlbKM�LN|:bKZ$~ck
ZNh)jcM�L�Z�LR�cb��NM!ONeCk6�1Z)gQkm^fYmHKJ`\_b=kmd6LNZ°LNkmdfa�LNMqHQ^fPC�¡|}Jf�NP�LNHKhCk[gQ\_�Nk_�Na�hCHcZ��'PCJf\mZNJfd6bKZ=@ D jcbQM�LN|:bKZ$~ck ZNh)j
�ceCY[jceCdf��L�\_hNk_�N�!��M�LNZ�|:J6�NeCHKj���k_�NM�|}�NY­jceCHQ�CeCdfM�LNZ�LiM!OCJfHQPq�9J �[HKJ6k[df\m�Cb/@

D�FIHQJwLNM�M!ONJ6HQPSMc^f���NM!O¡�9eCM!\meCk JfHKJ6|:^f\«McJf|G\_�N|}eN�!L�\3�mL�L{|:J6��PNL�HKhCk[gQ\���k6@ � �Caca�J6ZRZN�Cdf�N\m\ McJ6|
HKJf�cJf\¡~cMcb��)~lJ�\_gQXc~ck��E^fk�jcbQM�LN|:bKZ$~ckT\_gKXl~ck�� eNa)�[J6Z!\_~l|}eCZ$YmLl� P�LNH�LN|:bKM!\SLNd��¦a)�[J��f\m£ � �fkmeC|}LN�CeN\
��LNk[d6M���HKh�XlYmeC�CYmLN|:eCZ$Y_L���HKHKgB\��Nk[eCZ°L�\�|:J6�N�9eC�CLNHK|}LNd6Mlb/@­¥ d�~l�NO!LNM L�W1X�LNY[Z$HKJ¡Z�eCYmHK��\_eNdw�Nkm�NM�LNZ�ZN�
�
PCJ`\_Z�J6d6|:^6M!ONJN�=LT����\m\m^6Y[a"JfM�LNdfeCM$a�LNM:J6HK|:^6HQJf\mbcXcYmeNacHK^f|��NZR\�LNHK�NHK�cL�\_h!L�Z�@ D{�l�ceCdN�)�ceC��O�L¡W)X�LNYmZ$HQJ
\���|}eC�CLNkmkmL L ~cMlb��$~cJ}\mgKXc~lkmeCZ°L�\6� L�Y[J6Mcjck[d6JfY[\i\_e'P��Nacalb \_LNZ!\_bKZ°�NZ$Z°LNH ZNJfHKHKJfMcJ�a��'P)gQ\_JfMcb/� LN|:J6HQONJ6Z
X�eCM!\_eCk�|}Jf�C��L�\_�NYmeCd6�Nk_LSLNH�L�X"eCk���\m�CeCMcjceNH��Nk®\IbQ�C^6M!OCJfH/@ D jcbKM�L�|}bQZ)~lkv\mgKXc~lk�\���|}eC�CL�\��Nkm�N�ceCd�P�LN�NO
LNHKLNX)�mLNbQa�LNME|:J6� ZNJ6HQHKJfMcJqPN��HQ\_eNdf\�L°\_Mcb L�W1X�L�YmZ$HKJq�9eCY[Y_�Nk[ZNh)j � Z�J6d6JfHK^fkm^f\6�­P�LN�NO�L jcbKMcLN|}bQZ$~ckiZNh)j
|:J6HKHQ^SZ�J6HQHKJ6MlJS\_~ljcMcb �fk_L�\meCHKMlb L�W1XcLNYmZ$HKJSbKMl�9eNYm|}���6bQhCbQ\6@�D�d �¦a)�[J �`\_£ � �6k[eC|�L��CeN\¦�cLNkmdfM��NHKh�XcYme��
�CYmLN|}eNZ �[J6HQHKJ6|:d6^fkm^f�cJ6d X"JfjcbK� McJf| JfHK^f�sLNd J6HQkm�CY[J6Mcj �§HKeC�NbKZ°Ll� L W1XcLNYmZ$HKJ � \:J6�l�cJ6d \_J6|:X�eCY_�NHQbKk
HKeN�CbKZ°LNb=\_~cjc�NkmkmLNH ZNJfHKHKJfMcJ]�9J6HBPC^6Y®\_Jfd6Mcb @

�!¬



D X�hN\_eCHKLNMcjch��cb���M$ONeCkmkm�N�CeCZ ZN�Nd6�N\[\i\�LNHK�NHK��L°\_h X"^fHKj��N~lHIL�\_LNM �ckmgB\mP��NM!O �leCd6d6�CLNj��NkmL L �cbB\_J �
HKJfkmgB\_�¨Y[^f\_Jf� J6YmJfjc|:^6M!OC^f�cJ6d�� L �9eCYmYm�NkmZ�h1jla"hCH­L¨jcbKM�L�|}bQZ)~lk¡ZNh)j�J6HQ�!�NHKHQgQ\_�Nk_�N�leCd�^6k:LNd��NHQHKgQ\_�NkmeNZ
J6HQHKJfMc�CYmdf^6k[^6�cJfd��9JfHQ\_^`\_HQJ6M$�cH�kmdf�cZ$km^f�CJ6kI�3�'�[HKeCZSZ)bQkmd��cYm^fkmJN�1^6k �6kmLNZ�LNd6eNZ¡\_e'P��NacacgB\��NkmLSLTZNh)jcJfHK�!�NHQHKgB\_h
Ym^`\_Jf�Ca"�NH/�lP�LN�NO�L�\_gKXl~ckmJfHKHKJfMc�CY[d6^6k�JfHQPC^f�Cd6^fkmJSLi�cbQ\mJ6HKJfkmgB\_�iYm^`\_Jf�Ca"JfM
@

�
� �
� � � � � ����� � � H ����� ��	@� � �

D F­ªvª F F�LNY����cbB\_JfZ$\��cY_L�FIHQJwLNM M$ONJ6HBP1�lJ6dibKHQHKJfkmdf\m^6k[^6McJfZ�\me'PN��aca ��MceC|:gQ\_�Nk_��Y_Ll�=^6k¦L�XcYme�\_eN\mgKXc~ck
ZNeNYmH��°\�LNbQM�LNZi�9J6HQeCHKj���k_�NYmLl�$bKHKHQJf\[PCJ�\me'PN��acacb \m~cj��Nk­�leCd6d6�CLNj��Nkm�NY_LiacbQd6eCM!ONeCk­�9J6HB\_^f\mJ6HQJ6Z:^6k­�9J6HKLNj�L�\meCZ
|:J6HKHQJf\[\ kmeCZ�HKJ6�lJf\_�Nkm^6�iP�LNM
@

D FIHKJ6LNM�z�O)M�LN|:b �fk \_�CZ�^6HQJf\_JfkmJfjc�SbQ|}XlHKJ6|:J6M!\_���6bQh°�m�NM�LNZ{ZN�Ck[d6�CMc�lJf\_�)J6M�P��NYm�cL�\_h!L�MikmeCZSbKMcMcJfM
J6Y[J6jc��ZNeCY[H���\meCdw�Nk��9J6HQeCHKjl��L�\_h'P��iPN��HKbKZ=@ D�d¡J6��OCJ6k]Z�eCYmHK��\_eNdw�Nk[eCZq|}bQMcjcJf�NO)bKZN^fMc^6H«��\�ZNJfHKH �CeCMcjceNHKMcb
LNdfeCM$a�LNM
�c�leC�NO�|:bKHBOCJfM���L�\_�NkmkmLNH
HKJfMcMcJ]L��9JfHKeCHQj��Nk_LSLNdTLNY ���cbQ\mJ6Z!\ �cYm�NY_L1�lbKHQHKJ`\mPCJ{LNdf\�|:bKHBOCJfM��9J6HB\_^ �
\_JfHKJfZ�|}JfHKHQJf\m\IHKJf�cJf\�acbQdf\_eNMck_�N�NeCkmkm�i\mJ6McMlb/@

D F­ªvª F F LNY ���cbQ\mJ6Z!\ �cYmLsLNdfeCM¯J6HKZ�^6XcdfJ6HQ^6kmJ�� �ceC�NO¯L�d���HKHKgB\��Nk[eCZ°L�\�L �9eCYmYm�NkmZ�h1jla�LNM¨�[J6�NO)d6J �
\_JfZ$ZN^6M!\RkmdfJ6Y[J6X�J6HQ\mJ6k[km�cZ=� kmeCZ J6HQ�CMcM!OCJfH��m�NYmMcLl�
�N| L��9J6HQ��LNk[d6M��NHB\¦Jfkmd6Z��Cd6�NZ \��N|:eC�!L°\��NkmL}^6kTL�d6eCZ
bKM!\mJ6�CYm���6bQh°�mL HKJ6MlMcJ��leCd6d6��kmdf�cZ$km^f�CJ6kf@ � ^6���[eNaca�HQJ6McMlJN�­��L jcbQM�LN|:bKZ$~ck�ZNh)j�bQk�\_�N|:eC�!L�\mM�� L
ZNh)jc�ceNdS� �cdf�N\m\ �[J6��O1dfJf\mJ6ZNJ`\w�
^fk{e)j�L:LNd¡��HKHKgB\��Nk[eCZ°L�\ �c��O�HKJ6�lJf\_MlJSa�J6bQHKHKJfkmd`\_J6Mlb/���ceC��O LNd6eCZqjlbKYmJfZ!\
L��cbBP�L�\_Z�eCd6eN\[\{k[d6bQ|�a"hNHK~c|:eCZ�Z�h1jca�J6HQb«jlJ���Mcg �6bQh°�m�NY_L:|�~l\_L�\_��L�kmk_L�M�LNZ=@¦¥ Z$ZNeCY�\_�Caca�J6Z�Z��Cd6�N\[\¦�9J6H
HKJf�cJf\mMcJReCHKj�L�Mcb L}MlJfPCJfZq\ �cHB\_J6Y[�cJ6HQ^6k[^6McJfZ�\mbKHB\��Nkm��\w�1^6k{JfdSMcLN�NO)a�LNM��ceCd6d6�u�m�NY[~cHKM�L:LN�c�leCdN�=�ceC��O�L
W1X�L�YmZ$HKJ]bQk�\_�N|:eC�!LNk[k_LiLijcbKMcLN|}bQZ$~ckI\_gQXc~ck[eCZ°L�\w@

D{d �]a$�[J �f\m£ � J6HKJf|}Jfb �NHQ\_LNH
�9J6HBPCJf\mJf\[\{XcY[eCacHQ^6|}�NZ$Y_L�X"^fHKj�L:HKJ6�lJf\{LNdSe�\m\�jcJ���Mlb��NHB\w���NHQ\_LNH�L�| bQk
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