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DataTransferReady

OutOfDtr

(mVTS < VRH)
POLL?(mVTS,mVTPS)

DtrPollSkipArrived

(mVTS >= VRH)
POLL?(mVTS,mVTPS)

VRH:=mVTS|
 VTPS:= mVTPS
  vList.Length:=0|

   i:=RecvBuffer.Bottom

i < VRH &
 RecvBuffer.Arrived[i]

i:=(i + 1)

DtrPollSendList

i = VRH 
 vList.Data[(vList.Length+1)]:=i|

    vList.Length:=(vList.Length + 1)
DtrPollScanMissing

((i < VRH) &
 ~vRecvBuffer.Arrived[i])

 vList.Data[(vList.Length + 1)]:=i|
    vList.Length:=(vList.Length + 1)

STAT!(VTPS,vList)

((i < VRH) &
 vRecvBuffer.Arrived[i])

vList.Data[(vList.Length + 1)]:=i|
    vList.Length:=(vList.Length + 1)

(i = VRH)
vList.Data[(vList.Length + 1)]:=i|

    vList.Length:=(vList.Length + 1)

((i < VRH) &
 ~vRecvBuffer.Arrived[i])

i:=(i + 1)

$6��|nVla_LP8m§bG�HlL��J�Zo*o{a_LSi-L-���WL-a4i-cWK9kmcnqlL-q¯[E�

A\[_HlL-a_£4��RTLW� ����� UeqJo�[_HlLja_LSi�LS���nL-a � R6c�£4q9i�cnk¯]�ce�e� �M� B UWaTL�Vlk�olU�[_LSo{��a_cWK([THlL � � � B Ueqmo
� � �M� B �mL-��olR�cW�©[_HlL$�J�Zo*o��,jlk���a_LSRTkmLEi®[_���nL-��]?�Ueqmo�[THlLZRT]YR^[_L-K R^[pUeaT[_R0�lVJ����oY��ql|�U�qlLS£ ������
� jlk��?[TcZ�mL{L-K9��[h[TLEo�UWROU�a_LSRTkmcnqJRTL0[TcZ[THlL�aTLEi�L-���WLEo��J�Zo*ol�¥G�HlL���������£4������i�cnq¯[_Ue��q�UeqwUe�JRh[TapUWi�[
�¦��L-£�ce�6[THJL*a_LSi�LS���nL-a � R�£4��qJoYc�£0�mqJUeK9LS��]n�mU9����Rh[\ce�g��qJoY��i�LER4[THmU�[¥LSqJi�cYoYLER�[THJL�L-K9kY[^]�Rh��ce[pR*¨Gj������
qJce[�UWaTa_���WLSo��nUWR_RTVlK9LSo9[_c��?L¥��cnRh[pª±UeqJoC��Vl����RT��ce[_RO¨µi-cWq¯[_UW��qJ��ql|{UeqZUWaTa_���WLSorj�������ª±��qC[THJL¥a_LSi-L-���WL-a � R
£4��qJoYc�£0��G�HlL¥aTLER^[�ce�¶[THJLOi-cWK9kmcnqlL-q¯[���R©LSR_RhLSq¯[T��Ue����]�[THlL¥kla_c¦i-LSR_RbcW���lVl����oY��ql|�[THl��R©����R^[e2��B� F��°�gG�HlL
a_LSRTVl��[4��R�[_HJU�[�2��B� F�����RjU9R^[_aT��i®[_��]Z��qJi-aTLEUWRT��qJ|{RTLS·¯VlLSqJi�L�ce����qn[_L-|nL-apR � + ��� / � 6 6 6 £4��[TH�[THJL0klaTcnkmLSah[^]�§
� [.BX3Z>L=()2O[)/'-Y-,]fl)/'P3[VLVi>r'-0N>`:W)<=�>L';,]fl)�>r'i,H)<QpOW3RV * �G6%��+[�%�G6%�I/j��01)<'l71,.)x)<8wM^,LKh=�Va71,A=J>r'k,`fl)�QW)j:W)/>AO2)/Q � =
dg>L'-017Nd(�
�\L-qJi-LW�g[_HlL�UWi®[_VJUe��L-qmi�cYoY��ql|�cW�\R^[pU�[TLSK9L-q¯[�¨ = ª*��q �¦²6�Z��R*|n���nL-q2��q4$6��|WVla_L�sl�3G�H¦VJRS�g£�LZHJU
�nL
[_c�kla_c��WL9[_HJU�[�[_HlL��m�lo=o�a_LSi-L-���WL-a�i-cWK9k?cWqlLSqn[E�goYL-kl��i®[_LSo!��q&$6��|WVla_L'8J��kla_LSRTL-a_�WLERO[THlL$��q¦��Uea_��UWq¯[
�����	��
���������	��� olL-kl��i®[_LSo���q $6��|WVla_L�sY�

%�]2UekJkl��]¦��ql|�cWVlaC�¦²6��Rh[TapU�[_L-|n]w��cna9klaTc��¦��ql|���q¦��Uea_��UWqn[pR$¨°i®�^�±³¦LEi®[_��cnq´xY�ÐxWª*£�L$cn�Y[_UW��q [THJUe[S�
��q�cWapoYLSa4[TcCkJaTc��nL�[THlL �����	��
���������	��� ��q¦��Uea_��Ueq¯[S�J[THlL*UWVYXY������Uea_]Zkla_LSoY��i-Ue[TL*olL-kl��i®[_LSo���q.$6��|nVlaTL�;
RTHlcnVl��ow�?L{kJaTc��nLSo���q¦��Uea_��UWqn[E� 1\ce[_L�[_HJU�[0[_HlL9��Ue[h[_L-a0��R�d^VJR^[0[_HlLZ�¦²6��LSqJi�cYoY��ql|�ce�©[THlL�kJaTcnkmLSah[^]
¨ � ª0UW�mc��nLW� A¥Vla*oYLEoY��i-U�[_LSo2�¦²��CRh[TapU�[_L-|W]���R�Ueklkl����LSo!Ue|¯Ue��q��6£4Hl��ipH2RTVl|n|WLSRh[_RO[_c�kla_c��WL{[THJLC[^£�c
kJaTLEoY��iSU�[_LSR4oYLSkl��i�[TLEo$��q $6��|m��<�Uea_LO��q¦��Uea_��UWqn[pR-�gG�HlL0��U�[T[TLSa\Uea_L���qJolVJi®[_���nL�UeqJo�Uea_L0UeVY[_cWK�U�[_��iSUe����]
kJaTc��nLSo �¦] cWVla�Rh[TapU�[TLS|W]n�\£4Hl��ipHA��K9kl����LSR$[_HJU�[�UeVYXY������Uea_] kla_LSoY��i-Ue[TL3oYL-kl��i®[_LSoA��q $���|J� ; ��R�UWq
��q¦��Uea_��UWqn[E�n£4HJ��ipHC��q$[TVla_qC��K{kJ����LSR©[THmU�[�[THlLOkla_LSoY��i-Ue[TLOoYL-kl��i®[_LSoZ��qq$���|J�ls���R�UeqZ��q¦��Uea_��UWq¯[�UWR©£�L-���°�

� 	µ�E� 6�E�
	 ½�� b 1\ce[_LZ[_HJU�[{[THlL��WLSaT���miSU�[T��cWq!HmUWR�cWql��]!|WLSqlL-apU�[_LSo!UeVlX¦������UWaT]3��q¯��UWaT��Ueq¯[_R$¨µi��^�B$6��|e«
VJaTLERL;l� <eª�[_HJU�[�Uea_L'st�,F��v�HEI!@�jUni-i�cna_ol��ql|9[_cwp¥L��Jql��[T��cWqwvCUeqJo�cnVla¥ipHJcW��i�L�cW�gRh[_UW�l��L���cYiSU�[T��cWqmR���cWa

ü�ü Ò{z ñ®ð®ï�|



xH; �����7s�F�s

���Eþ�������
�
	������ �����	�	�	
 	���������	����eþ����
��	����
��  ���Sþ��Eþ���� �

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

�
	��� ���!�" $#)���

�
��������	������

�
	��� ���!&%'���	� �

���	(wÿ� ��*) +#)���
�
�®ý���������,-�����/.�0

��(	
	(�1-��ÿ� ��2�3.���4	�5.$���
����( -þ��Eþ�,�	��þ/) ��� 	�-þ��µÿ� ��2�6.�0

� ��� ��
��	���7, � �
ÿeþ��-� -þ��Sþ�,�	�-þ-#��������EþSý8%:9��	� �
�������51;�<,��3.��	4��5.$���
����( �	,Sþ��:) �þ��Eþ�,�	�-þ#����Sþ���<,'=>���2"
��,Sþ�9?) -þ��Sþ�,�	�-þ-#����Eþ��-�<,*=39��
.�0 ��� ��
��	�@�BA � ������������������,SþC�2"���,Sþ�9�%����	� �

0 � ( �������������������#7
�����	����D ��BA+� � �
E A 	-þ������������#�F�(�4��-�GA+�'HD)IA�F�(D4��-�µÿ� ��2�	�	�

$6��|WVla_L�sY§b�¦²6����q¦��Uea_��UWq¯[©[_HJU�[jLSqJi�cYoYLER�`baTcnkmLSah[^] = ¨µi®�^�g�?L-|n��qJql��qJ|{cW�g³YLSi®[_��cnq�sY� 8¯ª®�

���Eþ�������
�
	������

�
����!�� �J���	�	��
 	���������	����eþ�����
��	�	�	
��  �7�-þ��Eþ��5� �

+#µÿ��3)K��þ���4��	,	,������� ���	�-þ
.��	4��5.$���
� ��� ��
��	�L�<, �M���EþC� �
�������51-�7,��N
�0	�*,?O�) +#)��� 	�-þ-#��������EþSýP%N9'.���4	�5.$���
� ��� ��
D�	�L�BA �  �	������������ +#)��� 	�-þ-#����Eþ��-�<,Q=*���$"

+#�����	�-þ#����Eþ���<,/=69��6%6����� �
0 � ( �������D�����������#7
�����	����� ��GA+�	�	�	�

$6��|nVla_Le;J§bUeVYXY������Uea_]���q¯��UWaT��Ueq¯[�VJRhLEoC��cnajkla_c��¦��ql| ��� �	��
 �� ����� ��� �

���Eþ���������
�
	������

�
����!��

�
����!�� �R���	�	�	


	���������	�����þ�����
����	��
S�  �J�Sþ��Eþ��5� �
� +#°ÿ �?)?��þ��D4��	,	,	��������� 	���	����*
�0	� +#���� 	�-þ#��������
þSýTH?U��?.��	4	��.$���
� ��� ��
��	�L�BA � ��	������������
+#���� 	�-þ#����Sþ��� +#)��� 	�-þ-#����D���
þ-ý$�$" +# 	'%6���	� �
0 � ( �����$�������������#7
�����	����� �BA+�	�	�

���Eþ���������
�
	������

�
����!��

�
����!�9 ���V���	�	�	
 	���������	����eþ����
��	����
��  ���Sþ��Eþ���� �

� $#°ÿ��3)K�
þ���4��	,�,	����	®ÿ�
�����	����� W.��	4	�5.$��� �������51;� +#�����	�-þ#��������
þSý��	�

D0	�

� $#°ÿ��3)K�
þ���4��	,�,	�������	� 	���	X���W.��	4	�5.$��� �D 	 �1-�
+#���� 	�-þ#��������
þSý2���	�

$6��|nVla_L�<Y§���qJolVJi®[_���nL�UeVYXY������Uea_]���q¦��Uea_��Ueq¯[_R�VJRTLSoZ��cWa4kla_c��¦��qJ|*[_HlL0��q¦��Uea_��Ueq¯[4��q $6��|nVla_LP;J�

� ë ü � Ê



������� �	�
������������������������ �	�
! x=<

[_HlL��J�Zo*o�a_LSi-L-���WLSaCi�cWK9k?cWqlLSq¯[S� fjqmR^[pUe�l��L���q¦��Uea_��Ueq¯[_R�UWaTL�ce�O[THJL���cWa_K �	��| ��$ \ � ��cWaCUWq
VJqJR^[pUe�l��L0��c¦iSU�[_��cnq � �JUWqJo�HJU
�WLO[_HlL�UnoY��Ueq¯[_UW|WL�ce��qlce[¥aTLE·nVJ��a_��qJ|CU9klaTc¦cW�6cW��kJaTLERhLSaT��U�[_��cnq$�¦]$[THlL
cW[THlLSa�i-cWK9k?cWqlLSqn[E�6G�HmU�[���RS�¦£©LOoYc*qlcW[©qlLSLSoC[Tc*kJaTc��nL4[THJUe[±[_HlLORTL-qmoYL-a�kla_LSRTL-a_�WLSRg[THlLOkla_LSoY��i-Ue[TLSR
olL-kl��i®[_LSo���q $���|WVJaTLER7;J��<Y���mLEi-UeVmRhLn�¶��q¯[TVJ�¬[_���nL-��]W�¶£4Hl����L�[THJL{a_LSi-L-���WLSa\��R¥��q3Ueq�VJqJR^[pUe�l��L{��cYi-Ue[T��cWq��
[_HlL�RTL-qJoYLSajoYc¦LSR�qlcW[4K{c��nLW�

G�Hl��R4R_U
�WLSR©qlcW[�cnql��]�[^£©c{kla_c¦ce�µRS�Y�lVY[4kmcW[TLSqn[_��UW����]CK�Ueq¦]�K9cWa_LW�Y�?LSiSUeVJRTL�Ueq���q¦��Uea_��UWqJi�LOkla_c¦ce�
[^]¦kl��i-UW����]3aTLE·¯Vl��a_LSR{Uw£4HlcW��Ly�G���	��ce�¥UWVYXY������Uea_]���q¦��Uea_��UWqn[pR-�g£4HJcnRTLZ£4��o¦[TH UeqJo oYL-kl[TH i-UeqJqlce[9�mL
UWq¯[T��i���kJU�[_LSo$�mL-��cWa_L-HJUWqJo¶�

G�Hl��R4��R�[THJL*UWoY��UWqn[pUe|nL¥cW�6HJU
�¦��ql|9L-K9kl��c�]WLEoC[_HlL�kJUWah[_��UW�¬«=cWapoYL-a��JUnRhLEo �l~6�S�-���l�W�
	 ½��©� A¥q�[THlL
cW[THlLSa©HmUeqJo¶�¦[_HlL � ½ � `±½ �
	µ�
	 ½�� � � aTVJ��L9¨�`ba_cWk?cnRT��[T��cWqZu¯ª±a_LS·¯Vl��a_LSRg[_HJU�[�[_HlL¥��q¦��Uea_��UWqn[�oYL-kJ��i�[TLSo$��q
$6��|WVla_L¥s���RbkJaTc��nLSo{kla_LSRTL-a_�WLSo{�¦]{[THlL¥RhLSqJoYL-a©ce�¶[_HlL��E�S�������gG�HJU�[©�la_UWqJipH���Rb[_aTLEU�[TLEo9��q$U�Rh��K9����Uea
K�UWqlqlL-ajUWqJo$��R4LS�WLSqn[_VJUe����]CRhcn���nLSo�UWR�£�L-���°�

� &(�����©��8�"��-�����*����� �4�����6� ��� �0���

��LZoYLERTi-aT���?LCU�K{L-[THlcYoYcn��cn|W]w�JUWRTLSo�cWq3K9LSipHmUeql�C?-LEo�i-cWK9k?cnRT�¬[_��cnqJUe�±UWqJo3oYLSolVJi®[_���nLCaTLEUWRTcWql��ql|m�
UWqJo{������VJR^[_a_Ue[TL4��[b�¦]*�WLSaT����]¦��qJ|�R_U���L-[^]*kla_cWk?L-aT[T��LSR�cW�m[_HlLO�E�S������klaTcW[TcYi�cn�°�6G�HlLjkla_ce[_cYi�cW�Y��RboYLEi�cnK�«
k?cnRTLSo9��q¯[Tc Q i-cWK9kmcnqlL-q¯[pRvR4[THmU�[�i-cWa_aTLERhk?cWqmo*[_c�[_HlLj[_a_UWqJRh��[T��cWqmRbce����[_R�Rh[_UeqmolUeapo�Rhk?LSi-�¬�?i-U�[_��cnq 6ÐxWx 9
L-XYklaTLERTRTLSoZ��q�[_HlL��IjZo{��UWql|WVmUe|WLn�

G�HlL��nL-a_�¬�miSU�[_��cnq���R � ½ � `±½ ��	��
	 ½�� � � ��qZ[_HJU�[�LSUnipHZi�cnK9kmcnqlL-q¯[�HJUWR©[Tc{L-qmRhVla_LOcWql��]{[THlL�kla_cWkY«
LSah[_��LER4[_HJU�[�i�cWqmi�L-a_q���[S�¥G�HJL*q¦VlK*�?L-aOce�bkJaTc¦ce�gcn�l����|nUe[T��cWqJRj��R75WLSkY[¥��c�£�[THJUWq,5YR4[TcZ[THlL{RhcW«=iSUe����LEo
` �Y�
�
	°� � »p½ ��¾ ¹ �Z�Y~��-�S�
�J�e�
	 ½��©�

G�HlL\�WL-a_���mi-Ue[T��cWq{��R ¾ ¹ ¾ 6�e��	�� ¹�UWqJo{K9UH5WLER���q¯[TLSqJRT���nL4VJRhL\ce�?[THlL¥�Y²6�©[THJL-cWa_L-K kla_c��WL-aE�6³¦[_UeaT[h«
��ql|C£4��[THwUCRhL-[¥cW��kJaTLEoY��iSU�[_LSR4[_HJU�[�i�cnqJR^[_�¬[_VY[TL���qJ�¬[_��UW��kla_c¦ce�gcW�J����|nUe[T��cWqJRS�Y[THJL*VJRTL-a¥��ROUWR_Rh��Rh[TLSo��¦]
�Y²6�±��q{oY��R_i�c��nL-a_��qJ|4K{cnaTL©kla_cWk?L-aT[T��LSR�ce�l[_HlL©kJaTcW[TcYi�cn�°�
£4Hl��ipH�UWaTL©��qJol��iSU�[TLEo��¦]O[THlL�a_L-k?LSU�[_LSo��µUe����LEo
Ue[h[_L-K9kY[_ROcW�©�¦²6��U�[�kla_c��¯��ql|�[_HlL{klaTcW[TcYi�cn��i-cWa_aTLEi®[S��G�HlL{RhVlkJkl��LSK9L-q¯[_UWaT]�kla_cWk?L-aT[T��LSROi�cnqJR^[_�¬[_VY[TL
qJL-£AkJaTc¦ce�6cW�l����|nU�[_��cnqJR�UeqJo�LSqlaT��ipH$[THlL0VJRTL-a � Rg5¦qlc�£4��LSol|WL�ce��[THlL0kla_ce[_cYi�cW���
�±UnipHw�¦²6�0kla_c¯cW�bi�cWqmRh��R^[pRjcW�±Ueklkl��]¦��qJ|CLSR_RhLSq¯[T��Ue����]Z[THlL{RTUWK{L�UeVY[_cWK�U�[_��i�Rh[TapU�[_L-|n]W�J£4HJL-a_L0[THlL

VmRhLSa0cWql��]�HJUnRO[Tc�kla_c��¯��oYL9UWoYLE·¯VJU�[_L9·¯VJUWq¯[T���JL-a���qJR^[pUeq¯[T��U�[_��cnqJR0Ueqmo¶����q�iSUWRTL{[THlL�kla_c¦ce�©�µUe����RS�¶[Tc
��q¯[TLSaTkla_L�[4[_HlL�k?L-qJol��ql|�RhVJ�l|Wc¯Ue��R�|WL-qJL-apU�[TLEo��¯]��¦²6��UWRjqJL-£�kla_c¯cW�6cn�l����|¯U�[T��cWqmR-��$lcWa\[THlL�i�Vla_aTLSq¯[
iSUWRTL�Rh[TVJol]W�¶£4Hl��ipH���R¥[THlL9i�cnaTL�ce�©UZaTLEUe��i�cWK9K�Vlql��i-U�[_��cnq�kla_ce[_c¦i-cW���?[THlL{�WLSaT���mi-Ue[T��cWq�[_c¦cH5�[THla_L-L
K9cnqn[_HJR�¨µUWq�UnoloY��[T��cWqJUW��K{cnq¯[TH3£�UnR�Rhk?L-q¯[���cWa0VlqmoYL-apR^[pUeqJol��ql|$[THJL�klaTcW[TcYi�cn�gUeqJo�[TapUeqJRT��U�[T��ql|��¬[
[_c��¦²6�Sª®� ��LC�?L-����LS�WL{[THJ��R*��R�a_LSUnRhcnqJUe�l��LW��UWRO[THJL��WL-a_]�oYL-�Jql��[T��cWq3ce��[THJLCkla_ce[TcYi-cW�6[Tc¦cH5�RhLS�WLSa_UW�
K9cnqn[_HJR\UnR4£�L-���°� >=�g[THJL��WLSaT���mi-Ue[T��cWq�£�L-a_L�oYcWqlL*��q�kJUWa_UW����L-��£4�¬[_H�[THlL�oYL��JqJ�¬[_��cnq��J[_Hl��Rj£�cWVl��o�qlce[
RT��|Wql���mi-UWq¯[T��]���qJi�a_LSUnRhL{[THJL$oYVlapU�[_��cnq3ce��[THlLZklaTcYi-LSR_R�UeqJo3K�U
]wL-�WLSq!RTU
�nL�[_��K9Ln��G±]¦kl��i-UW����]W��[THlL
k?L-cnkl��L{��q!ipHJUea_|WL{ce��kla_c��¯��ql|$[THlL�kJaTcW[TcYi�cn�bUWi-·¯Vl��a_L{U��WLSaT]�|Wc¦cYo�VlqmoYL-apR^[pUeqJol��ql|�ce����[*UeqJo�i-UWq
k?cW��q¯[�[Tc�L-a_a_cWapR±LEUea_��]C��q�[THlL0oYLERh��|Wq�klHmUWRTLW�

�  	����1u��� �%�
	
��LZkJaTLERhLSqn[9RhcnK9LCce�j[_HlLZq¦VlK9LSaTcnVJR�£�cWaO5YR�a_L-��U�[TLEo�[TcwLSUWipH ce�4[THJL$K�Ue��q![_LSipHlql��·¯VlLSR�¨ 0 �
���G�J�
! �
����(H�I��DE	�:FI�	(����	�
%L0,�
F����x�J�����
!¬�lUeqJo (*�O(�s ���G��2
�±�nL-a_�¬�?i-U�[_��cnqmª6L-K9kl��c�]WLEo{��q�[_Hl��RbkJUWkmLSaS� A¥q9[THJL\ce[_HlL-a

ü�ü Ò{z ñ®ð®ï�|



xWu �����7s�F�s

HmUeqJo¶���	�
%u%ust� �J�	�
�G�J�
� 0M���
�v� �O��! F�HJU
�WL���cna���cnql|!�mLSL-q U��µU
�WcnaT��[TL�UWklkl����iSU�[T��cWq oYcnK9UW��q´��cna�[THlL
�nL-a_�¬�?i-U�[_��cnq i�cWK9K�Vlql��[^]?�£�L�HlLSaTLw����R^[�RhcnK9L�aTLEi�LSqn[�i�cnqn[_aT���lVY[_��cnqJR���q¦�WcW���¦��qJ|2aTLS��Ue[T���WLS��] ��UWaT|nL
iSUWRTL�Rh[TVmoY��LER-�Y$6��qmUe����]n�©£�L�i�cWK9kJUWaTLZ[THlL�kJaTLERhLSqn[9�WLSa_RT��cWq cW�\[_Hl��R9£�cWaO5!£4��[TH´[THlL�kla_L-����K{��qJUWaT]
�nL-apRh��cWqy6 z¯x 9=�

_ �Y�
�
	°� � »p½ ��¾ ¹ � » ~6�l� ¹ ¾ � ¹ ��	����W�Y��	 ½��
>^olLSUWR�UW�mcnVY[gkJUeaT[T��Ue��«�cna_olL-a�UW�JRh[TapUWi®[_��cnqJR�|WcO�JUWi	5�UnR��µUWagUWR 6�MSz:9=�e£4HlLSaTL�kJUeapUe����L-�¦kla_cW|WapUeK�R�L�XYLSi-VY[h«
��ql|w�	�
%u%ust� �J�	�
�G�J�
���D��!@�
FI�O(u!C�
�H�I�	F4¨°Rh��K9����Ueab[Tc�cnVlabK�UWi-aTcW«=Rh[TLSkJR_ª6UWaTLji-cWqJRT��olL-a_LSo¶� �±·¯Vl����UW��LSqJi�LjcW�
��VJ������qn[_L-a_��LEU
�WLEo9L�XYLSi-VY[T��cWqJR�UWqJo�ce��L�XYLSi-VY[T��cWqJR©��q�i-cWK9K*VlqJ��iSU�[T��cWql«=i-��c¯RhLEo���U
]WLSa_R±��R�kla_c��WLEo9VJRT��ql|
U9RT]¦K{K9L-[Ta_��iSUe�¶��qJoYL-k?L-qmoYL-qJi-L0aTLS��Ue[T��cWq��

`gUeaT[T��Ue��«=cWapoYL-aT«��mUWRTLSoO[TLEipHlql��·¯VlLSR�HJU
�nL©�?L-LSq{UW��RTcO��q¯[TLSqJRT���nL-��]*R^[_VJoY��LSo9Ueqmo*VJRTLSo��¦]0[THJL�K9cYoYLS�¬«
ipHJLSi	5¦��qJ|Zi�cnK{K�Vlql��[^]W��G�HlL{�JUnRh��i���oYLSU$��R\[_HJU�[E�¶�¬��RhcnK{L*[TapUeqJRT��[T��cWqJROUea_Lw���M(H�v0,�I��(*���i�°�¶[_HlL-qwqlce[
UW���l[THlLS��a©��q¯[TLSaT��LSU
�¦��ql|nR�qJL-LSo{[_c��?LjL�XYkl��cWa_LSo���cWa©LSRh[_UW�l����RTHl��qJ|�[THlLS��a©klaTcnkmLSah[_��LER-�6G�Hl��Rb��RbL-K9kl��c�]WLEo
��q�K9cYoYL-��ipHlLEi	5¯��ql|9��cna¥i�cnK*�JUe[T��ql|�[_HlL�Rh[_Ue[TL�« RTkJUWi-L0L�XYkl��cnRT��cnq�klaTcn�l��L-K��\G�HlL*UWklkla_cnUnipHlLSRjol����L-a
cnq�[_HlLCRT]¯K9K9L�[_aT��i-UW�gcWa0UWRT]¦K9K{L-[Ta_��i{qJUe[TVla_L9ce�©[THlL���qJoYLSkmLSqJoYL-qmi�L�a_L-��U�[T��cWqmR�L-K9kl��c�]WLSo��¶cWq�[THlL
a_L-��U�[_���nL�kla_LSi���RT��cnq ce�0[THJL�a_L-��U�[T��cWq ¨µ�°� LW���\£4HJ��ipH kla_cWk?L-aT[T��LSR$Uea_L�kla_LSRTL-a_�WLEo £4HJL-q ��qJoYLSkmLSqJoYL-q¯[
[_a_UWqJRT�¬[_��cnqJR±UWaTLja_L-cna_olL-a_LSoJª��nUeqmo�cWq�[_HlL\K�UWqlqlL-a©[Tc���qmi�cWa_k?cWapU�[TL�[_HlLOkJUeaT[T��Ue��«�cna_olL-aga_LSoYVJi�[T��cWqJR©��q
[_HlL0K9cYoYL-��«=ipHJLSi	5¦��qJ|{UW��|ncWa_�¬[_HlK�R-�

�\��Rh[TcnaT��i-UW����]W�WRT]¦K9K{L-[Ta_��iSUe�¦��qJoYL-k?L-qmoYL-qJi-L4aTLS��Ue[T��cWqJR4¨µ�°� LW���W��� �.+b��Rg��qJoYLSkmLSqJoYL-q¯[bcW� � /n��[THlLSq�� /���R
��qJoYLSkmLSqJoYLSqn[�ce� �.+4UnRb£�L-����ªgHJU
�WL4�?L-LSq�[THlL\�JapR^[±LSK9kl��c�]nLSo¶��G�HlL\UWah[_��i-��LW6 xns 9?Rh[TVJol��LERb[_HlL-��ab��VlqmolU�«
K9LSqn[pUe�?kla_cWk?L-aT[T��LSRS�� \klkl����iSU�[_��cnqJRb[_c�K9cYoYLS��ipHJLSi	5¦��qJ|�£4�¬[_H$cnqY«�[THlL-«xhJ]�oYL-[TLEi®[T��cWqZce����qJoYLSkmLSqJoYL-q¯[
[_a_UWqJRT�¬[_��cnqJR�Uea_L�kla_LSRTL-q¯[TLEo���q3[_HlLCK9cWqlcn|WapUeklH 6 u
9=��G�HJL��-� T�� K{cYoYLS�©ipHlLEi	5WLSa'6 xWt:9©VJRTLSR*kJUeaT[T��Ue�
cna_olL-apRj��qn[_L-qJRT���WL-��]W�¶RTcWK9L�[_��K9LER\£4��[TH�oYa_UWK�U�[T��i�L �?LEi®[pR¥cnq�[THJL�a_LSoYVmi®[T��cWqwce�g[_HlL{Rh[_Ue[TL-«=RTkJUWi-L�L�X¦«
kJ��cnaTLEo¶�g \RT]¯K9K9L�[_aT��i���qJoYL-k?L-qmoYL-qJi-L0aTLS��Ue[T��cWqJR0¨ � + K�U
]C�mL0��qJoYLSkmLSqJoYLSqn[¥ce��� / �l�lVl[4[THlL�i-cWq¦�WLSa_RTL
K�U
]CqJce[4qlLSi-LSR_RTUWaT����]��mL�[_HlL�i-UnRhL
ª±HmU
�WLO�mLSL-q���q¯[_aTcYoYVJi-LSo$K9cWa_LOa_LSi-L-q¯[T��] 6�M�9=�

G�HlL���qmoYL-k?L-qJolL-qJi-L�aTLS��Ue[T��cWq�[THmU�[¥£�L�LSK{kJ��c�]$��q�[_Hl��RjkJUWkmLSa�¨Jp¥L��mql�¬[_��cnq2MSt¯ª�kJUek?L-a¥��R¥UWRT]¦K�«
K9L-[Ta_��iW�lUeqJo$[THJL�RTV �Ci���L-q¯[\i-cWqJoY��[T��cWqmR�[Tc9LSRh[_UW�l����RTH$��[*¨�`ba_cWk?cnRT��[T��cWq�sWª�Uea_LOVlqJoYLEi���olUe�l��LW� �\L-qJi-LW�
[_HlLCa_L-��U�[_��cnq���R�qJce[�£�L-���©UWoJUekY[_LSow[Tc�K9cYoYLS�©ipHlLEi	5¯��ql|m���?LSi-UWVJRTLW�6L-�WLSq!��q3[_HlL��JqJ�¬[_L�« R^[pU�[TL$i-UWRTLW�
K9cYoYLS��ipHlLEi	5¯��ql|9[_HlL*RTV �Ci���L-q¯[¥i�cnqJoY��[T��cWqJR\K�U
]Z�?L�UWR\i�cWK9kl��L�X�UWRjK{cYoYLS��ipHlLEi	5¦��ql|9[_HlL*cnaT��|W��qJUW�
kJaTcnkmLSah[_��LERbce����q¯[TLSaTLER^[�¨���� Ln���¦[_HlLO£4HlcW��L¥Rh[_Ue[TL�« RTkJUWi-L\ce�¶[_HlL�kJUeapUe����L-�mi-cWK9k?cnRT�¬[_��cnqCK�U
]{qJL-LSoC[Tc{�mL
L-XYkl��cnaTLEoJª®�7A¥q�[_HlL*cW[THlLSa\HJUWqJo¶�m[THlL�aTLS��Ue[T��cWq�£�UWR4£�L-����RTVl��[TLEo�[TcZ[THlL�klaTLERhLSq¯[j[THlLScWa_L-K{«=klaTc��¦��ql|
��apUeK9LS£©cna�5����?LSiSUeVJRTLCLSRh[_UW�l����RTHl��ql|��¬[�|WL-qJL-apU�[TLEo�����[h[_��L$�WL-a_���mi-Ue[T��cWq�c��WL-a_HlLEUWo´¨µU���LS£ RT��K{kJ��LC��qY«
��UWaT��Ueq¯[_Rpª®�

G�HlLOUeaT[T��i���LT6�M
s:9�oYLSR_i�a_���?LSR©U�[THJL-cWa_]���cna©i-cWK*�J��ql��ql|�kmUeaT[T��Ue��«�cna_oYLSabUe�JRh[TapUWi�[T��cWq�Ueqmo�oYLSoYVmi®[T���WL
�nL-a_�¬�?i-U�[_��cnq��4G�HlL0[_HlL-cnaT]���R¥oYL-LSkl��]$LSK*�?LSoloYLEo���qw�¦²6�e�m��� LW�����¦²��0��RjqlcW[¥cnql��]�VJRTLSo���cna\�WLSaT����]¦��qJ|
RTk?LSi����mi{Rh]YRh[TLSK9RS�¶�lVY[�UW��RTc$K9L-[_U�«=��L-�WLS��kJaTcnkmLSah[_��LERORTVJipH�UWR�RhV���i-��LSq¯[�i-aT��[TLSaT��U���cnaO��qJoYLSkmLSqJoYLSqJi�L
cW�6kmUeapUe����LS�¶L�XYLSi-VY[T��cWqJRS� %�]$i-cWq¯[TapUWRh[S�Y£�L0kla_c��WL¥[THlLERhL0kJaTcnkmLSah[_��LER4�¦]ZHJUWqJo�UeqJo�VJRTL*�¦²6�Ocnql��]C[Tc
ol��R_ipHJUea_|WL0kJaTc¦ce�gcn�l����|nUe[T��cWqJR4��cWaj[_HlL*�nL-a_�¬�?i-U�[_��cnq�ce�bRTkmLEi����mi*RT]YR^[_L-K�R-� � Hl����L�[THlLS��aOUeklkla_cnUnipH���R
K9cnaTLOaT��|WcnaTcnVJR±UWqJoC��q¦�Wcn���nLSR©K{cnaTL�i�a_LSUe[T���¦�¬[^]9£4��[TH��¦²6�e�YcWVlapR±[TL-qmolR�[Tc9�?LOK9cnaTLOL��Ci���L-q¯[jUeqmo�[Tc
��q¦�Wcn���nL\[_HlL�RTUWK9LO�mUWRT��iOa_cWVY[_��qlL�£4��[TH�[THJL0klaTc��nL-aE� � cnK{k?cnRT��[T��cWqJUW����[^]C��R�qlce[\i-cWqJRT��olL-a_LSoC��q 6�M
s 9=�

� ë ü � Ê



������� �	�
������������������������ �	�
! xWv

[�½ � `±½ �
	µ�
	 ½�� � ��� ¹ ��	����W�l�
	 ½��
G�HJLOa_L���LSaTLSqJi�LOK9cWqlcn|WapUeklH.6�M
x 9�oYL-�JqlLSR4i-cWK9k?cnRT�¬[_��cnqJUe���¬[^]�UnR�[THlL0Ue�J�����¬[^]Zqlce[4cWqJ��]�[_c9�WL-a_����]W�¦�lVY[
UW��RTc�[_c$�lVJ����o�kla_c���Ue�l��]�i�cWa_a_LSi®[ORh]YRh[TL-K�R¥��a_cWK [THlLS��a�RTkmLEi����mi-Ue[T��cWqJRS�0G�Hl��R¥��R¥��qJoYLSLSowUZoYLERh��a_UW�l��L
|ncnUW�°�d> q [THl��R9�¦��LS£0�±Hlc�£�L-�nL-aE�gLSUnipH i�cnK{k?cWqJL-q¯[�K9U
]3cnql��]&5¯qJc�£ [THlL���qn[_L-aT�µUWi-LSR{ce�¥[THlL�ce[_HlL-a
i-cWK9k?cWqlLSqn[pR-���lVl[$qlcW[C[THlLS��a$��q¯[_L-a_qJUe�OoYL�[pUe����RS� �jL-qmi�LW�jUni-i-cWapoY��qJ|w[_c![THJLwUe�?c��WL�olL��Jql��[T��cWq cW�
i-cWK9k?cnRT�¬[_��cnqJUe���¬[^]n�WcnVla©UWklkla_cnUWipH9��R±qJce[©i-cWK9kmc¯Rh��[T��cWqmUe���¯UWqJo9qlc*�nL-a_�¬�?i-U�[_��cnq9K{L-[THlcYo9��cna©kJaTc��¦��ql|
kJaTcnkmLSah[_��LER©��q¦�Wcn���¦��ql|���q¯[TLSaTqJUW�¶��Uea_��UW�l��LER�ce��[^£©c�oY� �?LSaTLSq¯[4i-cWK9k?cWqlLSqn[pR���R\i�cWK9k?cnRT�¬[_��cnqJUe��LS�¬[_HlL-aE�

��L©HJL-a_L±RhLSL©i-cWK9kmc¯Rh��[T��cWqmUe���¬[^]¥��q{U4�la_cnUWolL-a�RTL-qJRTLb[_HJU�[�i-UWq0�mL�RhVJK{K�UWaT�C?-LEo��¯]O[_HlL©Rh[_Ue[TL-K9LSqn[
Q oY���¦��oYLwUeqJo i�cnqJ·¯VlL-aDR®� A\[_HlL-a�UeVY[_HlcWapRCUWolcWkY[�[_Hl��R$�¦��LS£,¨�LW� |J���e6 xH;:90oYLSR_i�a_���?LSRZi�cWK9k?cnRT�¬[_��cnqJUe�
�nL-a_�¬�?i-U�[_��cnqwVmRh��ql|�[THJL��ISj² K9c¦olL-�±ipHlLEi	5WLSapª��$ jqJce[THJL-a*i-cWK9kmc¯Rh��[T��cWqmUe�bK9cYoYL-�©ipHlLSi	5¦��ql|�[Tc¦cW�±��R
SO����� ��[Tc¦cW�u6 x:9��¥£4Hl��ipHA��K9kl��L-K9L-q¯[pRZ[_HlLwUnRTRTVlK9L�«=|WVmUeapUeq¯[TLSL�kmUeapUWoY��|WK ��q�U2K9cYoYL-��« ipHlLSi	5¦��ql|
��apUeK9LS£©cna�5��� \R_RhVlK9L-«�|nVJUeapUeq¯[TLSL\��R4i�cnK{k?cnRT��[T��cWqJUW�¶��q�[THJL�RhLSqJRhL�cW�g6�MEx 9=�

 \K{cnql|�[THlLOK�Ueq¦]9�WL-a_���mi-Ue[T��cWq�[_LSipHlql��·¯VlLSR©kla_LSRTL-q¯[TLEo���q.6�MEx 9=�YcWVlapR©��R�i���cnRTLSRh[±[_c*[_HlLOi-��UnRTRT��i-Ue�
¨°Ue��Rhc�qlcnqY« i�cWK9k?cnRT�¬[_��cnqJUe�g��q3[THJLZRhLSqJRTL�ce�e6�M
x 9ùª0K{L-[THlcYo3cW� A¥£4��i	5¦�±UeqJo �Oa_��LER'6 zWt:9b��cna*RTHJUea_LSo¦«
��UWaT��Ue�l��L0i�cnqJi�Vla_a_L-q¯[jkla_c¦i-LSR_RhLER4UeqJo�kJaTcnkmLSah[_��LER-�� jq���K9kmcnah[pUeq¯[\oY� �?LSaTLSqJi�L���R�[_HJU�[\£�L�kla_c��¦��olL�U
RT]YR^[_L-K�U�[_��i�K9L-[THlcYoO[Tc\cW�Y[pUe��qO��qJoYVmi®[T���WL±��q¦��Uea_��UWq¯[_Rg¨�£4HJ��ipH0��R¶[_HlLbHJUWa_oYLER^[�kmUeaT[�ce�¯[THlLb�nL-a_�¬�?i-U�[_��cnq
kJaTcYi�LERTRpª®�B> q�i�cnqn[_a_UnR^[E�¯[THlL A¥£4��i	5¦�¬«��OaT��LSR©K9L�[_HlcYo�UnRTRTVlK9LSR�[_HJU�[jUW���¶��q¦�
UWaT��Ueq¯[pR©kJaTc��¦��oYLSo$�¦]�[THlL
VmRhLSa6UWaTLb��qJoYVmi®[T���WL�a_��|nHn[���aTcnK [_HlL�R^[pUeaT[S�eUeqmo�oYc¦LSR�qlce[�VJRTL©UW�JR^[_a_Uni®[_��cnqJR¶[_c\a_LSoYVJi-Lb[_HlL©q¦VlK��mLSa�cW�
kJaTc¦ce�¶cn�l����|nUe[T��cWqJRS�BA¥qC[THlL¥ce[THJL-a±HmUeqJo¶�n[THJL-��a±K9L�[_HlcYoCHJUWqJoY��LSRbK9cnaTLj|nL-qlLSa_UW�JRT]¦Rh[TLSK�R\¨���� LW���n[_HJU�[
olc�qlcW[jRTUe[T��R^��]���qJoYLSkmLSqJoYL-qmi�L�H¦]¯k?ce[_HlLSRTLSRpª©UeqJo$Ue��Rhc9oYLSUW��£4�¬[_H$cW[THlLSa�i-��UnRTRTLSR©ce�6kla_cWk?L-aT[T��LSRS�nLn� |m���
[_L-a_K9��qJUe[T��cWq��g A[Ta_Vl��]9i-cWK9k?cnRT�¬[_��cnqJUe�?�WLSaT���mi-Ue[T��cWq�K9L�[_HlcYo���cna�RT]YR^[_L-K�R±£4��[TH�RhHmUea_LSo���Uea_��Ue�l��LSR±��R
[_HlL0a_L-��]n«=|WVmUeapUeq¯[TLSL\UeklkJaTc¯UWipH.6Ðx
8�9��

G�HlL���q¯[TL-a_LSRh[TLEo�a_LSUnoYL-a�K9U
]�i-cWqJRTVl��[�[_HlL�aTL-��L-a_L-qJi-LL6�MEx 9Y��cnagUe���n[_Hl��ql|nR�i�cnK9kmc¯Rh��[T��cWqJUW�¯UWqJo�qJcWqY«
i-cWK9k?cnRT�¬[_��cnqJUe���4G�HlL�RTLSi-cWqJo��Wcn��VJK{Ln�m��q�kla_L-kJUWa_Ue[T��cWq��JklaTcnK9��RTLSR¥UCoYL-LSk�L-K��mLEoloY��ql|ZcW�gUnRTRTVlK9L�«
|nVJUeapUeq¯[_L-L\a_LSUnRhcnql��ql|���q��¦²6�e�

�0¹ ��	����W�Y��	 ½�� ½#" � ½ � �  � 	°�W�Y��	 ½��&` � ½ � ½ � ½ �µ�
PjL-��L-��Ueq¯[0£©cna�5YR¥��q�[_HlL�oYLSoYVmi®[T���WL��nL-a_�¬�?i-U�[_��cnq�ce��i�cnK{K�Vlql��i-Ue[T��cWq�klaTcW[TcYi�cn��R¥��qJi���VJoYL 6 zl��vY�±MStY�
MEuY�gMSvl�¶xWu:9=�up¥LSoYVmi®[T���WL{�WLSaT���miSU�[T��cWq�UWR�U�R^[pUeqJo¦« Ue��cWqJL�[TLEipHlql��·¯VlL9��ROk?L-api�L-���WLEo¶�¶£4��[TH�|Wc¦cYo�a_LSU�«
RTcWq���UWR��mLS��ql|�[T��K{L-«=i-cWqJRTVlK9��ql|�UeqJo�a_LS·¯Vl��aT��ql|�U���ce[*cW��VJRTL-a*L�XYkmLSah[_��RTLW�q>=[*��R-�6Hlc�£�L-�nL-aE��VJRTL���Vl�
��q!i�cnK*�l��qJU�[_��cnq�£4��[TH!Ue�mR^[_a_Uni®[T��cWq�UeqJo�K9cYoYL-��« ipHlLSi	5¦��ql|C[_LSipHlql��·¯VlLSRS�CG�HlL9Hl��R^[_cWa_]�ce��`bHl��������kJR � R
%�cnVlqJoYLEo{PjL�[TapUeqmRhK9��RTRT��cnq9`baTcW[TcYi�cn��¨µU0kJaTcW[TcYi�cn�¦�µUe��aT��]{RT��K{kJ��LSag[THJUWq9[THlL��S�E�����lªg��R±aTLS�WLSUW����ql|¥��cWa
[_HJU�[4K�U�[T[TLSaS§�[_HlL���ql��[T��Ue��olLSoYVJi�[T���WL0�nL-a_�¬�miSU�[_��cnqCce��[THlL0kla_ce[_cYi�cW�B6 z:9�£�UWR�k?L-aT��cWa_K{LEoC��q��?���46�MWM�9
UWqJo$[Tc¦cH5$[THJaTLSL0K{cnq¯[THJRS�4G�HlL�oYLSolVJi®[_���nL��WLSaT���mi-Ue[T��cWq�ce��[THJL*RTUWK9L�kla_ce[TcYi-cW�¶£4��[TH�[THJL*K9cWa_L�UeVY«
[_cWK�U�[_LSo��¦²6�\RT]¦Rh[TLSK [_c¯c*5*cnqlLjK9cWq¯[TH 6�MSu
9��Bf\RT��qJ|0[THlL\K{c¯R^[©aTLEi�L-q¯[g��LEU�[TVJaTLERgce��Ue�mR^[_a_Uni®[T��cWq9Ueqmo
K9cYoYLS��ipHlLSi	5¦��ql|9��q��¦²6� 6 zWz�9¶[THlL0kJaTcW[TcYi�cn�¶£�UnR�UWVY[TcnK�U�[T��i-UW����]��WLSaT���JLEoZ��q�U�K�Ue[h[TLSa4ce�gRhLEi�cnqJolRS�

G�HlL�UeVl[TcWK�Ue[T��ij�WLSaT���miSU�[T��cWq�cW��kla_ce[TcYi-cW��R©RTkmLEi����JLSoC��q��IjZo�HJUnR©UW��RTc*a_LSi-L-���WLEo�RhcnK{LOU�[T[TL-q¯[_��cnq
a_LSi-L-q¯[T��]u6 sl�nM
<¯�
xWzY�
z�8
9=�6G�HJLSRTL©UekJklaTc¯UWipHlLER�Uea_Lb�JUnRhLEo�cWq�K9cYoYLS�¯ipHlLEi	5¦��ql|m�E[TH¦VJRS�S[_HlL-]�UWaTL©RhVl�ld^LSi®[
[_c�[THlL\VJRhVmUe�l����K9��[_Ue[T��cWqJRS§6RTcWK9L��JqJ�¬[_LW�¯VJRhVmUe����] Q RTK�Ue���NR4��qmR^[pUeqJi-LSR4¨���q�[_L-a_K9Rbce�?[THlL\RT�C?-LjcW�?�lV �?LSa_R
UWqJo i�cnK9K*Vlql��i-Ue[T��cWq ipHJUWqlqlLS��Rpª9ce� Q ��UWaT|nL�R�i-UWRTL�Rh[TVJol��LER$UWaTL��nL-a_�¬�JLEo¶� � cWK9k?cnRT�¬[_��cnqJUe����[^] Ueqmo

ü�ü Ò{z ñ®ð®ï�|



znt �����7s�F�s

UW�JRh[TapUWi®[_��cnq�UWaTL�UW��RTc9VJRTLSo�[Tc�a_LSolVJi�L�U���Uea_|WL0Rh[_Ue[TL�RTkJUWi-L�[TcCcnqlL�UeK9L-qmUe�l��L�[Tc�K9cYoYL-�6ipHlLSi	5¦��ql|J�
�JVY[4[THlL�i-cWa_aTLERhk?cWqmoY��qJ|*a_LSoYVJi�[T��cWq�a_Vl��LER4Uea_L¥qJce[\Ue��£�U
]¦R±��cWa_K�Ue����]�d^VJR^[_�¬�mLSo¶�

> qq6 ;�9��e[THlL¥�E�S������kJaTcW[TcYi�cn�¯��R�K9cYoYL-��«=ipHJLSi	5WLEo���cWabR_U���L-[^]�UeqJo������nL-qlLERTR6kla_cWk?L-aT[T��LSRS��VlqJoYLSagK9cWa_L
a_LSRh[Ta_��i®[T���WLOH¦]¦kmcW[THlLERhLER�[THJUWq�cnVlapR-§6kmLSah��LEi®[ RUT�R �!ipHJUeqlqJL-��R�£4�¬[_H�U9RTK�Ue�����lXYLSo�Rh�C?-Ln�

$6��qJUe����]n����q�U�kla_L-����K{��qJUWaT]��nL-apRh��cWqwce�±[_Hl��R�£©cna�5d6 znx 9=��[_HlLZ�S�E�����wkla_ce[_cYi�cW����R��WLSaT���JLSo�VJRT��ql|
H¦]¦k?ce[THJLSRTLSR�cWq$K9Uni�a_ce« R^[_L-kJR©K9cWa_LOi-cWqJRh[TapUe��ql��ql|�[_HJUeq$[THJcnRTL¥kla_LSRTL-q¯[_LSoCHJL-a_LW§gU{K9Uni�a_ce« R^[_L-kCK�U
]
cnql��]3Uni-i-LSR_R�U�ipHJUeqJqlL-��cWqmi�LW�g��q´£4aT��[T��ql|�cnq2[_HlL���UnR^[�[TapUeqJRT�¬[_��cnq��±UWqJo2��q a_LSUnoY��qJ|�cWq [THlL$�JapR^[
[_a_UWqJRT�¬[_��cnq��CG�Hl��R0��R*i�cWqmRhLSaT��U�[_���nL*��cna0�WLSaT���mi-Ue[T��cWq����lVY[*��LSR_R�qJU�[_VlapUe�g��cna�[THlLCRTL-K�Ueq¯[_��iSR�ce�\�IjZol�
UWqJo$aTLERhVl��[TLEoZ��q3MSt�� K9cWa_LOkJaTc¦ce�6cW�l����|nU�[_��cnqJR©[THJUWq���q$[THlL0kJaTLERhLSqn[4�nL-apRh��cWq��

� �4�������4�$���4"

6�MI9�`��l \�?oYVJ����Ul� %O���WcnqJRTRTcWq��¯¡!������qJolUWHl�°��  |nL-qlLSa_UW�mUWklkla_cnUWipH9[_c*kJUWah[_��UW�¬«=cWapoYLSa±a_LSoYVJi�[T��cWqJR©��q
RT]¦K*�?cW����iO�nL-a_�¬�miSU�[_��cnq�� # ��% 0Mst���I��x�7�J(H�	(&�i����� >��	�
�G�J�
�J� � 1 � ³wM)8¯x*<Y�mMEvWvnul�

6 x
90P��� \��VJaS�¶G�� �jLSq,?-��ql|WLSaS� $���¡�Ueql|m��³����OUWoYLSL-aE��³��¶PjUedhUeK�UeqJ�°�¶³��¶G�UnRh��apUeq��O¡�cYipHJUl§4K9cYoYVY«
��Uea_��[^]C��q�K9cYoYL-��ipHJLSi	5¦��qJ|J� # �
%L0�st�v����x�7�J(*�O(K�i�I��� >g�	�
�G�J�
�m� � 1 � ³�M)8¯x=<¦��MSvnvWul�

6 z�90¡2� %���i	5¯��cna_o¶� � ����a_L-��[�?n�4P0�b��Ueq P4LSqlLSR_RTLW�	�*� ����V�� `±aTc��¦��ql|3H¯]¦�la_��o kJaTcW[TcYi�cn��R�i-cWa_aTLEi®[S�
�M+ �O�����I% � ���
2 ���=w��� ���  + ��� � ��(*��� �Z��H�J��Fp� � 1 � ³�xlMEsnxY�

6 8H9
�m�7%©VJa_ipH�� �j� � ��UWa�5nLW���9�?¡�iS¡�������Ueq�� p���p¥���������J� �j£�Ueql|m�¥³¦]¦K*�?cW����i�K9cYoYL-��ipHlLSi	5¦��ql|J§ � P / E
Rh[_Ue[TLER4UeqJo$�mLS]WcnqJo¶� ��� ���
��%'�
�G�J�
�d�
�M( # �
%L0�st�v�
�G�J�
�m�JvWum¨°xWª�§�M)8¯x�?M:<etl�mMSvWv¯xY�

6 s
9Tp���%�c¯RhqJUni	5¦�°�\p*�\p¥UWK9RS� �b� �\cW��L-qJolL-apRD5¦��� 1*�6³¦��oYcWa_c���Ul�Z¡�c¦olL-�©ipHJLSi	5¦��qJ|w�IjZo�£4�¬[_H ³¦kl��q��
�i� �
! FT�
��(��7! *��������+t%WFB���
�e��+ � # �
� F	�G��s �I�x�J��� ����(��7�M�
!N�:F�� Fe�D� B �:F����I%WF®� � 1 � ³�M:<eunsl�¯xetntWtJ�

6 ;�90¡2��%�c*?-|nUJ���J� « � �B$lLSaTqmUeqJoYL)?W���±� �OHJ��a_�¦V�� � ���nUWa_o¶�bG����nQ-a_cWq��g *����LSaT�Ja_Ue[S�g`��g¡�cWa_L-�����b�
¡�cWVlql��L-aE�¶fgL-a_���mi-Ue[T��cWqCUeqmo{[TLSRh[©|nL-qlLSa_Ue[T��cWq9��cnab[THJL��E�S�����9kla_ce[TcYi-cW��� B ���J�I���	�T�D� # �
%L0�st�v�I�
� ����H����% %u���=0z*;J¨hMEª®§Ðx*<�YsnxY�YxetWtntl�

6 <:9�³¶� %�L-qJR_Ue��L-K��
3{� ��U�5¦HlqlLEipH��n³��tA¥£4aTLn� � cWqmR^[_aTVJi�[T��ql|0Ue�JRh[TapUWi�[T��cWqJR�cW�?��qY�JqJ�¬[_L\R^[pU�[_LjRh]YRh[TL-K�R
i-cWK9k?cnRT�¬[_��cnqJUe����]CUWqJo�UeVY[_cWK�U�[_��iSUe����]n� # ��% 0Mst���I��x�7�J(H�	(&�i����� >��	�
�G�J�
�J� � 1 � ³wM)8¯x*<Y�mMEvWvnul�

6 u�9�%O�I%�cW��|WLS��cW[S�9`gUeaT[T��Ue��«�cna_olL-aOK{L-[THlcYolRO��cna�[THlL��nL-a_�¬�?i-U�[_��cnq�cW��i-cWqJi-VlaTa_L-q¯[0Rh]YRh[TLSK9RS� � 1 � ³
MEtWz¯xY�

6 v�90P�� � UeapoYL-���¬«DA¥�����nL-aE�=A¥q�[_HlL�VJRhL�ce�J[THlL �PA���RT]¦Rh[TLSK���cWa�kla_ce[_c¦i-cW�¯�WLSaT���mi-Ue[T��cWq�� ���i���I�������x�J������!
�^�
��-
F�+,�O0d�
� �/+,��� � � �M+ �O�����I% ���O�
2 ���= B �:F����I% �
�M(^���JF �g0*0�!N�J�	�
�G�J�
� F®�,> � � � � cWK9klVY[_L-a
³Yc¦i-��L-[^]W�¶MEvWvnxl�

6�MSt�9ep�� � H,5¦����UeLS�?���m���\c¦cWK�Ueq�� �j��oYL©f\��q,5��WfgL-a_���mi-Ue[T��cWq�Ueqmo0��K9kla_c��¦K9L-q¯[�ce�Y[_HlL©RT����oY��ql|e«=£4��qJoYc�£
`±aTcW[TcYi�cn�°� � � �
!NF'����(r�7! =�
�����/+�% F������u�/+,� # ���,F��x��s �I�G�J�
�&�
�M(r�7����!N�:F�� F^�c� B �:F	�v�I%WF®��� 1 � ³
xH;lMEvl�lxetntWzl�

� ë ü � Ê



������� �	�
������������������������ �	�
! zJM

6�MWMI9 � � � cWa_qlLER-� �J� � cWVlapUeq¯[E� �J� « � �P$6������� � [Ta_LW� �{���\VlL�[E��`��0¡�UWqlcWVla_]W� � �¥`gUWVl����qY« ¡�cWHJaT��ql|J�
� ��¡�V��JcH?W� � ��¡�Vlah[_H¦]W� � ��`gUea_L-q¯[S�¥ ��j³YU����l��� %O� �wLSaTqlLSaS� G�HlL � cY·´`ba_c¦ce�* \R_RT��Rh[_UWqn[
PjL���L-a_L-qmi�L0¡�Ueq¦VJUW�4G�LEipHlql��i-Ue��PjL-k?cWaT[4P�G�« tnxWtWzl��>!1¥P >^ ���MEvWv�<¦�

6�MEx
9�� «=`��boYL�P4c¦L-�nL-a{L�[S�bUW�°� # �����Ist�����I���I�y2
����� >��	�
�G�J�
�$8d��� �G���)(�s ���G�J�
� �v� �	�
%L0,�
F	���G�J�
�M�
!7����(
�M�
�M�O��% 0 �:F����G�J�
�M�
!l%'�I��+ �)(
F�� � UeK��la_��oY|nLPf\ql���WL-apRT�¬[^]C`±aTLERTRS�JxetntlMW�

6�MSz�9�G�� �b��a_Uno01��
$Ja_UWqJi�L)?W�*p¥LSi-cWK9k?cnRT�¬[_��cnq�ce�JoY��Rh[Ta_���lVl[TLSo*kla_cW|WapUeK�R¶��q¯[TcOi�cWK9K�Vlql��i-U�[_��cnqY« i���cnRTLSo
��U
]WLSa_RS� B �I�J���M�O�u�c� # ��% 0Mst���I�7�����O��O�
%u% ����e�m�WcW���JxY§�M
sWs
«pM:<ezl�mMSvWu¯xY�

6�MI8H9 �W« � �g$lLSaTqmUeqJoYL)?W� �*� ��UWa_U
�nL-���� *� ��LSaT�Ja_Ue[S�4P0��¡�U�[_L-LSR_i�V�� �b��¡�cWVlqJ��LSaS�j¡!�4³¦��|WHl��a_LSUeq¦V��
���
	�� §� (kJaTcW[TcYi�cn����Ue����olU�[_��cnq�UeqJo��WLSaT���mi-Ue[T��cWq�[_c¯cn���?c
X¶� # ��% 0Mst���I��x�7�J(H�	(Y������� >��O���x�J���J�
��1 � ³wMWMEtnxl�?MEvWv*;l�

6�MEs
9�¡2� �O��VmRhK�UeqC³�� �0U�[�?n�m¡�LEipHJUeqJ�@?S��ql|�kla_c¦ce�µR�cW��i-cWK9klVY[pU�[T��cWq{LS·¯Vl����Ue��L-qJi-LW� # ��% 0Mst���I��x�7�J(H�	(
������� >��O���x�J���� # �W��� ������� � 1 � ³�M ;Wznzl�

6�M);�9�¡2� �Ocna_olcWq��¯G��¦¡�L-��HJUeK�� ��� �G���)(�s ���G�J�
���v�u��+ � � � �&F��:F����I%�� � UeK*�JaT��oY|WL f\ql���WL-apRT�¬[^]9kla_LSR_R-�
MEvWvH8J�

6�M:<:90³¶���Oa_Ue�^���{� �n��Ul�gfgL-a_���mi-Ue[T��cWq�L�XYk?L-a_��K9L-q¯[pR4cWq$[THlL�¡� ¥³ �  ¥Pj �kla_ce[_cYi�cW��� B � ����� ����-:F�+ �O0
��� FI�c�	� � �
�O��%'�)(*��!B�O+ �	�O-����=W�?xWtWtlMn�

6�MSu�9 �9� �¥U
�WL-��VlqJo���1��b³¦HJUWq,5�UeaE� �gXYkmLSaT��K9L-q¯[_R{��q2[_HlL-cnaTLSK,klaTc��¦��ql|�UWqJo2K9cYoYL-�jipHJLSi	5¦��qJ|���cWa
kJaTcW[TcYi�cn�?�nL-a_�¬�?i-U�[_��cnq����l����%^��! �.���/+,� (:F�� st���O0 ��� � 1 � ³wMEtnsYMn��MSvWv*;l�

6�MSv�9��±���jLS��K9��q,5��J¡!�m³¦LS������q,5��,$©�JfbUWUeqmoYa_UW|WLSaS��`baTc¦cW�ù«=ipHlLEi	5¦��ql|{U9olU�[pU�����q,5Zkla_ce[_cYi�cW�����t�O0 ��F �����
� ���)�D�OF �
�M( �����OH���
% F®� � 1 � ³$untH;J�?MEvWvnzl�

6Ðxet�9 �{� �\cW�C?-K�Ueqlq��¥G�HlL�K{cYoYLS�gipHlLSi	5nL-a¥³¦kJ��q��e> � ��� G�a_UWqJRTUni®[_��cnqJRjcnqw³¦ce�ù[^£�Uea_L �bqJ|W��qlL-LSaT��ql|J�
xWzJ¨�sWª®§bx=<�v�lxev¯sY�JMEvWv�<¦�

6ÐxYMI9�G�� �jLSqJoYLSa_RTcWq��¦P0���0U�[O?W��³YG�`j§YU9�S�E�����¯«=�JUnRhLEo{[TapUeqJRTkmcnah[©klaTcW[TcYi�cn�l��cnagpOU�[_UW|WapUeK ³YU�[_L-������[TL
1\L�[^£�cWaO5YR-� ���i�x! � �^�
��-
F�+,�O0&�
� B �����I!�!N���v���DE	�:FI�	( ���)������%^���x�J��� B ����2 �J�	��F®��MEvWv=<Y�

6ÐxWx
9P> q¯[_L-a_qJU�[_��cnqJUe�OG�LS��LEi�cWK9K�Vlql��i-U�[_��cnq fjql��cWq��  gG4¡  4oJUekY[pU�[T��cWq ��U
]WLSa�«C³¦L-a_�¦��i-Lw³¦k?LSi����mi
� cnqlqlLEi®[T��cWq A¥a_��LSqn[_LSo$`ba_ce[TcYi-cW��� �7�	�O��% %'�I��(H���x�J��� � �59;6 6��e��MSvnv�8m�

6Ðxez�9�1*�M> cWVJRh[T��qlc���Ul� 1���³¦��oYcnaTc���Ul��¡!��³¯[_L ��L-q�� � ��cnRT��ql|ZcnkmLSq3�)jloe«=RT]YR^[_L-K�Rj��cna¥K9cYoYLS��ipHJLSi	5¦��qJ|
£4��[TH pOGj³¦kl��q����Z�
��%'�
! �.�I��+ �)(
F���st���	0,�-� � 1 � ³�xezWvJMW�lxetntnxl�

6Ðx
8H9 � � %O� �WcnqlLSRS�*G�L-q¯[_Ue[T���WL9R^[_L-kJRO[_c�£�UWa_oJR¥U�oYL-�nL-��cWklK9LSqn[�K9L�[_HlcYo���cnaO��q¯[TLSah��LSaT��ql|�klaTcn|WapUeK�RS�
� # � �,���
� F��*���G�J�
� FW�
��� ����H����% %u���= �l���=Hs �I=��FW����( B �:F����I% F <¶sl¨J8¯ª®§Ðsev*;�«v;lMEvl�JMEvWunzl�

6ÐxWs
90³¶�	�0Ue[�?n�7p���`�LS��LEo¶� p\L-�Jql��ql|´i-cWqJol�¬[_��cnqJUe����qJoYL-k?L-qmoYL-qJi-LwVmRh��ql| i-cW����UWkJRTLSRS� �M+,�	�������G�J�	�
!
# ��% 0Mst���I� B �I�J���M�	����MEtlMn§ xnx*<E« znsWvl�lMEvWv¯xY�

ü�ü Ò{z ñ®ð®ï�|



z¯x �����7s�F�s

6Ðx�;�9 �9�¶¡�iS¡�������Ueq���  i-cWK9kmc¯Rh��[T��cWqmUe�6aTVl��L���cWa�HJUeapoY£�Uea_L*oYLERh��|WqwaTL-�JqlL-K9LSqn[E� # �
%L0�st�v�����7�J(H�	(
������� >��O���x�J���J� ��1 � ³wMExns
8m�mMEvWv=<Y�

6Ðx*<:9�G���1j��k,5nc�£0���b�6`�UWVl��Rhcnq��b¡!���wLSq,?-LS�°�m>^R_Ue�?L-����L � �PA��±§�U�klaTc¦cW�\UWR_Rh��R^[pUeq¯[*��q2Hl��|WHlLSah«=cWapoYLSa
��cW|n��iW� � 1 � ³�xWuWzWzJ�

6Ðxeu�9�G���1\��k 5Wc�£0���9�l³¦����qJo¶�\> � A� jVY[_cWK�U�[pU*��q�>^R_Ue�?L-����L � �eA��b�T�t�O0 ��F{���
�L���O�)�D�OF�����(W� ����H����%WF®�
��1 � ³�vWv*;l�

6Ðxev�9�G�L-��L-��cW|n��i��)jlo{kla_cYoYVJi®[pR-��� �	���������
	�	�	�� ����������� ���������������	��������� � ������
6 zWt�90³¶��A¥£4��i	5¯�,p����Oa_��LSRS�? \qCU�XY��cnK�U�[T��i�kla_c¯cW�m[_LSipHlqJ��·¯VlL4��cnabkJUWa_UW����L-�Ykla_cW|na_UWK�R-�
qlLS£4�l��cYi	5'�L�I���

���)������%^���x�J�	����;l§ zlMEv�« z�8ntJ�JMEv=<
;J�
6 zlMI90³¶�ZA¥£4aTLn� �J�¶P4VJRTH¦�¦]W� 1*��³¦HJUeq 5
UWaS��$��¶�ncWq �\L-q,5nLW�u$lcWa_K�Ue���WLSaT���miSU�[T��cWq���cWaO�µUeVl��[h«�[Tcn��LSa_UWq¯[

UWa_ipHJ�¬[_LSi®[_Vla_LSRS§2`ba_cW��L-|WcnK9L-qJU3[_c [_HlL!oYLSRT��|Wq cW�{�¦²6�e� � ��� � �t�����,FI�H�I�G�J�
�,Fd�
� B �D�	� � �����
� �=H�����	��������e�?xYMn¨�xWª�§�MEt=<E«pMExnsY�mMSvWv¯sY�

6 znx
9Of��bP4VJRTV�� � cWK9k?cnRT�¬[_��cnqJUe���WLSaT���miSU�[T��cWq ce�¥UWq  gG4¡'klaTcW[TcYi�cn�°���Z�
��%'�
! �.�I��+ �)(
F ��st���	0,�-�
��1 � ³�xeuntnsl�YxWtWtnzl�

6 zWz�9 �*�b³YU��=oY���%1��b³¦HJUWq,5�UeaE�� \�JR^[_a_Uni®[9UeqJo!K9cYoYLS��ipHJLSi	53£4Hl����L$]WcWV klaTc��nLW� # ��% 0Mst���I��x�7�J(H�	(
������� >��O���x�J���J� ��1 � ³wM);nzWzJ�mMEvWvWvJ�

6 z�8H9�1*��³Y��oYcnaTc���UJ�m¡!�¶³¯[TL �?LSq��\fgLSaT����]¦��qJ|C��UWaT|nL��IjZoZRTk?LSi����miSU�[T��cWqmR4VJRT��ql|$K9c¦olL-��ipHlLSi	5¦��ql| B � �
�Z�
��st%{� � 1 � ³�xet=<eul�lxetntlMn�

� ë ü � Ê



������� �	�
������������������������ �	�
! znz

� � �w�4� �$� �

_ � ½i`±½ �
	µ�
	 ½�� � "�)2,L�k� �D+ "%$& ��/�����(��"�)& �(�*�"+qU1)�3xF6'm>],.)jYm:W72'i,`>r�#51715_=g=<) V 5�)<'-:<)�72B�,`Q<3['#=�>A,`>a72'm=
7[B�3['k)/*-,H)/'e01)j0
3656,H7[893�,H7[' ���1"^)2, C y(01)/'i71,H)Z,`fl)9,`Q<3['#=�>A,`>a72'PQW)/VT3�,]>T7[';72B�,`fi)�,`Q<3['#=�>A,`>a72'B
pyDYiB]72Q
��| �N� 6 6 6-���^Y�3['e0 C 01)/'l7�,H)9,`fl)Z,`Q<3['m=S>A,`>a72'�QW)/VT3�,]>T7['k72B�,]fl)Z,]Q/3R'm=S>],]>T7['B
&|<# �
!�!@�	0iFI� �G�e�W� ; fl)<'
�>=@�@C C | C�� E C��&% + E �� E C + �
� ���)�D�p� %�]{��qJoYVmi®[T��cWqZcWq�[_HlL¥��L-qJ|e[TH � ce�¶[THJLORTLS·¯VlLSqJi�L � ��G�HJL\�JUnRhLOR^[_L-k�¨ �P|1� ªb��R±[Ta_���¦��Ue���{$lcWa
[_HlL���qmoYVJi®[_��cnq�Rh[TLSk��lUWR_RTVlK9L\[_HJU�[4[_HlL�LS·¯VJUe����[^] ��=@� ��q�[THlL0Rh[_U�[_L-K9L-q¯[4ce��`baTcnkmc¯Rh��[T��cWq�MOHlcW��olR©��cWa
RTLS·¯VlLSqJi�LER�ce�6��LSql|e[_H �!� � �Y��q�kmUeaT[T��i�Vl��Uea���cWa�[_HlL�RTLS·¯VlL-qmi�L � � � �D+ "%$& ��/��� "�)�� $& �(� �

�\L-qJi-LW�e��� C � ��R�[_HlL�[TapUeqJRT�¬[_��cnq*a_L-��U�[_��cnq�ce�l[_HlL�[TapUeqJRT��[T��cWq 
 � |�# �
!�!C�O0iFI� �G� � � ��[_HlL-q�[THlL�LE·nVmUe���¬[^]
� � � § C � | C �&% + E �� E C + Hlcn��olRS� %�]$i-cWqJRh[Ta_VJi®[_��cnq��¦[THJL0|WVJUWa_o$ce� 
 � ��R � � | � +%,k�`��/6�J�X+p� ,
6 6 6@�]�<�&% + ���Q� % /1�	�� ���X+p� �6UeqJo���[_R�UnRTRT��|WqlK9L-q¯[pROUWaTL � � | �Q�&%I+ �(� �&% / �:�� ���1+ �ZG�HJL-q��
[_HlL{|WVJUWa_o�cW� 
&| # �
!�!@�	0iFI� ���e� iSUeq��?L{£4aT��[h[_L-q3UWR � | � � ,P�<� �(� �µ��UWqJo���[_R0UnRTRT��|nqlK9L-q¯[_ROUWR
� | �Q� �J� � � ��L0qlc�£AkJaTc��nL ���/� § C | C � E C � �

¨ � ª ��L-[ �GFN�0F � � �mL�UWq�Uea_�l�¬[_a_UWaT]�kmUe��a4ce�bR^[pU�[_LSR���q Cm�±G�HJL-q��m�¯]�p\L-�Jql��[T��cWq�s{ce�6[THJL # ��!�!@�O0�FI�
cnkmLSa_Ue[T��cWq��YUWqJo�VJRh��ql|'p¥L��Jql��[T��cWq�89ce�6[THJL�[TapUeqJRT�¬[_��cnqZa_L-��U�[_��cnq$cW��U�[TapUeqmRh��[T��cWq�§
MW� Fx| �`�D+[� ; � ��cnagRhcnK{L���Ue��VJU�[_��cnq:;0cW�J[THJL©��Uea_��Ue�l��LSR X RhVJipH*[THJUe[�;�RTUe[T��R^�JLER � | � � ,��<���m� � �
xY� F � | �]� �*��+ � ;1� � ��cna�[THlL0��UW��VJUe[T��cWq!;���RhVJipH$[THmU�[ ;1� |��G� ; ��| �`� � �J� � �@� ; ��| � � �`� � � ; ��� �

£4HJL-a_L �D+ ��R�[THJL0cWa_��|n��q$ce�6[THlL�[_a_UWqJRh��[T��cWq 
0+ UWqJo �(�2��+ ��R�[_HlL�oYLER^[_��qJUe[T��cWq�ce��[THlL�[_a_UWqJRT�¬[_��cnq 
�� �
��L�[ F � � �?LC[_HlLZRh[_Ue[TL �]�(�i� ; � � � £4��[TH ; � � | � � � ; � ��£4HlL-a_L �(� ��R�[THlL$oYLSRh[T��qJU�[_��cnq!ce� 
��&%I+ �B%�]

p¥L��mql�¬[_��cnq�sY� �D+ ��R4Ue��Rhc{[THJL0cWa_��|n��q��YUWqJo �(� ��R�[THlL�olLSRh[T��qJU�[_��cnq$cW� 
 � |�# �
!�!@�	0iFI� �G� � � �bG�HlL-q��
E �GFN�0F � � �J� C � �?UnR4[_HlL*��cYi-U�[_��cnq �D+ cW� F ��R4[_HlL*cnaT��|W��q�ce� 
 � ?[THJL*��Ue��VJU�[_��cnq ;$cW� F R_U�[_��Rh�JLER � �
¨µi��^�?¨hMW�Ðªhª®¯[_HlL\��cYi-U�[_��cnq � �9ce� F � � ��Rg[THJL\oYLSRh[T��qJUe[T��cWq�ce� 
 � ¦UeqJo{[_HlL\��UW��VJUe[T��cWq9ce� F � � ��R � � � ; � �

E �GF ��� �0F � �J� C � ��UWR¶[_HlL±��cYi-Ue[T��cWq �(� ce� F � � ��R�[_HlLbcnaT��|W��q0ce� 
�� ¨°UWR¶[_HlL©RTLS·¯VlLSqJi�L � ��R�i�cWq¯[_��|nVlcWVJRpª®
[THlL*�
UW��VmU�[T��cWq�; � � ce� F � � oYc¦LSRjR_U�[_��Rh��] � �3¨µ£©L0HJU
�nL0RhLSL-q�«©i®�^�6¨^Mn� ª�UW�mc��nLO«b[THJUe[ ;$R_U�[_��Rh�JLSR
� � �-� � �nHlL-qJi-LW� ; � � | � � � ; � R_U�[_��Rh�JLER � �lª®¯[THlL4��cYi-Ue[T��cWq � �*��+©cW� F � ��R�[_HlLjoYLSRh[T��qJUe[T��cWq9ce� 
 �¶
UeqJo$[_HlL0��Ue��VJU�[_��cnq/; � ce� F � RTUe[T��R^�mLSR ; � |��G� ; ��| �`� � �J� � �@� ; ��|�� � �`� � � ; ����|}� � � ; ��� � �

G�HJL¥VlqmoYL-a_����qlLEoC��[TL-K�R�Ueqmowp¥L��Jql��[T��cWq�;���K9kl��] �GFN�0F � ��� C � E C � �lUeqmo9[THlL � ��qJi-��VJRT��cWqC��R�klaTc��nLSo¶�
¨��\ª >=� � F_�RF � �x� C � E C � �?[THlLSq����¦]�p¥L��mql�¬[_��cnqy;J�m[_HlL-a_L�L-X¦��Rh[_R F � � �HA RTVJipH�[THmU�[ �GFN�0F � � �q� C � �

UWqJo �GF ��� �RF � �J� C���� $la_cWK � F_�RF � � ��� C � UeqJo �GF ��� �0F � �J� C��¦£©L�cn�Y[_UW��q
¨��ùª Fx| �`�D+[� ; � �Y��cnajRhcnK{L���Ue��VJUe[T��cWq!;Cce�6[THlL0��UWaT��Ue�l��LSR X R_U�[T��Rh��]¯��ql| � � �
¨µ���ùª F � � | �]� � � ; � � � £4��[TH�; ��� |}� � � ; � �
¨������ùª/; ��� |}� � � ; � R_U�[T��Rh�JLSR �<� �YHlLSqJi�Ln� ;�R_U�[_��Rh�JLSR �<�
�t� � lUWRK;CUe��Rhc{RTUe[T��R^�mLSR � � ¶¨°i®�^��¨��ùª�Ue�?c��WL
ª

£©L0cn�Y[_UW��q$[THmU�[ ;CR_U�[T��Rh�JLSR � � ,h�<� �J� � �b ¥R � | � � ,
�<� �J� � � ;ZR_U�[_��Rh�JLER � �
¨µ���lª F � | �]� �*��+ � ; � � ��cWa6[_HlL©��UW��VJUe[T��cWq ; � | � � � ; ��� ��| �`� � ��� � �@� ; � �g \R � | � � �6� � �*; � |}�G� ; � �

ü�ü Ò{z ñ®ð®ï�|



zH8 �����7s�F�s

�\L-qJi-LW� Fq| �]�D+2� ; � ��RjRTVJipHZ[_HJU�[j��[_Rj��cYi-Ue[T��cWq �D+ ��R4[THlL0cnaT��|W��q$cW��[_HlL�[TapUeqJRT��[T��cWq 
9| # �
!�!@�	0iFI� �G�e� �
UWqJo ��[_R$[THJL���UW��VJUe[T��cWq�; R_U�[_��Rh�JLSRZ[THJLw|nVJUeapo � cW� 
 �UWqJo F � | �]�(�*��+R� ; � � ��R�RTVJipHA[THJUe[���[_R
��cYi-Ue[T��cWq �(�*��+ ��Rj[THlL{oYLSRh[T��qJU�[_��cnq�ce��[THJL0[TapUeqJRT��[T��cWq 
 �¶UeqJo���[_R\��Ue��VJU�[_��cnq ; �e| �G� ; � ��RjcW�l[_Ue��qlLEo
�¦]�UWklkl��]¦��ql|�[_HlLCUWR_Rh��|WqJK{LSq¯[_R � ce� 
 [_c�;m� ��L9[THlLSq!i�cWqmi���VJoYL{[THJUe[ �GFN�0F � � �mLS��cnql|nRO[_c Cm��[THlL
[_a_UWqJRT�¬[_��cnq$a_L-��U�[_��cnqZce� 
 �JUWqJoC[_HlL0LS·¯VJUW����[^] ���/� ��R4kla_c��WLSo��

$6��qJUe����]n�¯��aTcnK � �/� Ueqmo�[THJL¥��qJoYVJi�[T��cWq$H¯]¦k?ce[_HlLSRT��R � � � £©L¥cW�Y[pUe��q C | C � E C �&%I+ E �� E C +
�Y��� Ln���
[_HlL0LS·¯VJUW����[^] �>=@� ��q�`±aTcnkmc¯Rh��[T��cWqwMW�JUWqJoC[_HlL0kla_c¦ce����R4oYcnqlLW� _ �

_ � ½i`±½ �
	µ�
	 ½��Z� %�'4)+*-,H)<'-01)j0w3�5m,H728936,H72'zf#3_=uFm'6>],.)/V Kz893['NK K�UeX¦��K�Ue� =DK6'l,H31:j,`>]:/3[V18931:+Q<7 b`=p,H)�M-=j�
� ���)�D����  K�U�XY��K9UW�©RT]¦qn[pUWi�[T��i-Ue�©K�UWi�a_ce« Rh[TL-k � �	�
�i�����©i�cnq¯[_Ue��q2U�i-]¦i-��L$ce�4VlqJRh[_UW�l��LZ��c¦iSU�[_��cnqJR-�
��� LW���bU�RTVl�JRTLS·¯VlL-qmi�L � � � �D+ "%$& 6 6 6

	
" 
& �D+ RTVJipH![_HJU�[���cWa9Ue��� �c| �_� 6 6 6-� ��� �D+ ��R*VlqmR^[pUe�l��LW�

¨�A\[THlLSaT£4��RTLW�b[_HlL�RhVJ�JRhLE·¯VlL-qJi-L � � i-UWq �?L��¬[_L-apU�[TLEo¶�±a_LSRTVl��[T��ql|���q U�R^[_aT��i®[_��]2��cWqJ|WL-a�RT]¦qn[pUWi�[T��i-Ue�
K�Uni�a_ce« R^[_L-k���£4HJ��ipH!i�cnq¯[TapUWoY��i®[pRO[THlLCK�UeX¦��K�Ue���¬[^]�H¯]¦k?ce[_HlLSRT��R0��cWa � �Ðª G�H¦VJRS��LS�¬[_HlL-a � oYc¦LER0qlce[
i-cWq¯[_UW��q�i-]¦i-��LERbU�[±UW���6¨µUWqJo{[THlLSaTLjUWaTL��mql�¬[_L-��]�K�UWq¯]{RhVmipH.�H�I�H��!N�J�©RTLS·¯VlL-qmi�LSRbce��[TapUeqJRT��[T��cWqJRg��qCUeq¦]
|n���nL-qC|na_UWklHmª��ncna � i�cWq¯[pUe��qZU*i-]¦i-��L¥[THmU�[4oYc¦LSR���qmi���VJoYL�U'F����*E�!C����cYi-Ue[T��cWq���1jc�£0�¦�¦]rp¥L��Jql��[T��cWq�zl�
[_HlL\cnql��]9Rh[_UW�l��L\��c¦iSU�[_��cnqJRbcnq � Uea_Lj��[_R±�Ja_Rh[�UWqJo���UWRh[©��cYi-U�[_��cnq����jL-qmi�LW�¦��� � oYc¦LSR©i�cnqn[pUe��qZU�i-]¦i-��L
£4��[TH�UOR^[pUe�l��L���cYiSU�[T��cWq{cWq{��[S�e[_HlL-q � �¬[pRhLS�¬�?��RbaTLEoYVJi�LEo�[_c0Ueq ��!@�I%'���i��������i-]¦i-��L0¨µ£4Hl��ipH�[THmU�[±Rh[_UeaT[_R
UWqJo�LSqJolR���qC[THlL�RTUWK9L\��c¦iSU�[_��cnqmª®�¦ce��£4HJ��ipHZ[THlLSaTLOUea_L\cWqJ��]{�Jql��[TLS��]�K�UWq¯]9��qZUeq¦]9|W���WLSqC|WapUekJH�� _

_ � ½i`±½ �
	µ�
	 ½�� - "^)2,�� U1)q3['P)+*-,H)<'-01)20Z3656,H7[8Z36,H7['
3['e0 # �
!�!C�O0iFI� ���u�J>],A=q:<7[VrVT3@M-=<)j0Z3�56,.72893�,.72'��
; fi)/'-Yl3z=p,A3mU[VT)x=p,A36,H)�>L=(Q<)@31:Df#3mU[VT)(>L'/��>LB^3R'-0h72'6V Kh>LBu>A,g>L=x3[V?=/7wQ<)@31:Df#3mU[Va)�>L' # ��!�!@�O0�FI� �?�u�@�
� ���)�D��� � $ �  \R_RTVlK9L*[_HJU�[ F ��R0U�R^[pUe�l��L{Rh[_Ue[TL�¨���� LW��� F ��R�ce�±[_HlL{��cWa_K �`��� ; � £4HJL-a_L � ��R0U$Rh[_UW�l��L
��cYi-Ue[T��cWq cW� � ª�[THJUe[9��R�a_LSUnipHJUe�l��LZ��q � � �wL�kJaTc��nLZ[_HJU�[ F ��R�Ue��RTcwa_LSUnipHJUe�l��L���q # �
!�!@�	0iFI� �?��� �
%�]!oYL-�Jql��[T��cWq�� F ��R*a_LSUnipHJUe�l��LC���j�¬[9��R�[_HlLZ��UWRh[{Rh[_Ue[TLZcW�\U�a_Vlq P cW� � ��G�HJLZkla_c¦ce�4��R{oYcnqlLZ�¦]
£�L-����«°��cnVlqJoYLEoZ��qJoYVJi�[T��cWq�cWq$[THJL0aTVlq P �J£4HlLSaTL�a_VlqJR4UWaTL�cWapoYLSaTLEoC�¦]�[THJLC¨µRh[Ta_��i�[pª�kla_L��lX$aTLS��Ue[T��cWq��

$JcWa�[_HlLZ�mUWRTLZR^[_L-k�����[���R*LSqlcWVJ|WH�[Tcwqlce[_L�[THJUe[*[_HlLZ��ql��[T��Ue��R^[pU�[TLER�cW� � UeqJo3cW� # ��!�!@�O0�FI� �?�u�
UWaTL�[THlL9RTUWK9LW�0G�Hl��R\��RO�mLEi-UeVmRhL*[THlL{��qJ�¬[_��UW�6i-cWqJoY��[T��cWqmR\cW�b[THlL�[^£�cZL�X¦[_L-qJoYLEo�UeVl[TcWK�Ue[_UZUWaTL*[THlL
R_UeK9Ln�lUeqJo�RhcCUWaTL¥[THJL0��ql��[T��Ue����cYi-Ue[T��cWqJR0¨�[THlL # ��!�!@�O0�F��¥cnkmLSa_Ue[T��cWqZK�U
]ZUe[jK9cnRh[�a_L-K9c��nL st� F	�v�HEI!@�
��cYi-Ue[T��cWqJR©��a_cWK UWq�UWVY[TcnK�U�[Tcnq��Y£4Hl��ipH��Y�¦]ZoYL-�Jql��[T��cWq��Jolc�qlce[4��qJi���VJoYL�[_HlL0��qJ�¬[_��UW����cYiSU�[T��cWqmR_ª��

$JcWa4[_HlL���qJoYVJi�[T��cWq�Rh[TL-k��mUWR_RTVlK9L�[THJUe[j[THlL�R^[pUe�l��L�R^[pU�[_L F cW� � ��RjqlcW[j��qJ�¬[_��UW�°�?UeqJo���R�[THJL���UnR^[
Rh[_Ue[TL�ce�gRTcWK9L�aTVlq P � �jLSqJi�Ln�¦[THlLSaTL0L-XY��Rh[_R4U9Rh[Ta_��i�[jklaTL-�lX P � cW��[_HlL0aTVJq P �mRTVJipH$[THJUe[S§

E [THlL0��UWRh[\Rh[_U�[_L F9+ cW� P � ��R4Rh[_Ue�J��Ln
E [THlLSaTL¥L�XY��R^[pR±U�a_Vlq9��apUe|nK{LSq¯[ P ��� � F9+[����e�RF��Z|5F �?L�[^£�L-LSq F8+ Ueqmo F �n£4Hl��ipHC��R±U$¨µRTL-K�UeqY«
[T��i-UW��ª�K�UWi-aTcW«=Rh[TLSk��

��L�[ Fjyz| �`�TyS� ; yH� �©��cWa ��| �_� 6 6 6-��� � %©]4p\L-�Jql��[T��cWq 8�cW�OU�a_Vlq2��apUe|nK{LSq¯[S�b[_HlL-a_L�L�XY��R^[pR{U
RTLS·¯VlLSqJi�L{ce�±[TapUeqJRT�¬[_��cnqJR 
0+R� 6 6 6�
��&%I+ RhVJipHw[THmU�[S����cWa ��|��/� 6 6 6-�%�B�.� � �GFjy��RFjy���+@�J� C y ��£4HlL-a_L C y
olL-qlcW[TLSR*[THJLZ[_a_UWqJRh��[T��cWq aTLS��Ue[T��cWq!ce�4[_a_UWqJRT�¬[_��cnq 
@y �UWqJo¶�gVJRT��qJ|wUe|¯Ue��qKp\L-�Jql��[T��cWq 8 ¨°RhLSK9UWq¯[T��i-Ue�
K�Uni�a_ce« R^[_L-kmª��n[_HlL�RTLS·¯VlL-qmi�L �&��� + " $& �� "�) � $& � �$��R4UqF	�
�i���*���G�J�	�
!¦K�UWi-aTc9R^[_L-k��J£4Hl��ipH���R4L-��[THlLSaS§

� ë ü � Ê



������� �	�
������������������������ �	�
! z¯s

¨°Unª$U K�U�XY��K9UW��RT]¦qn[pUWi�[T��i-Ue�*K9Uni�a_ce« R^[_L-k�� > q�[_Hl��R�i-UnRhLn�0�¦] p¥L��JqJ�¬[_��cnq(ul�0[_HlL UWVY[TcnK�U�[Tcnq
# �
!�!@�	0iFI� �?��� i-cWq¯[_UW��qJRC[THlLw[TapUeqmRh��[T��cWq 
 | # �
!�!@�	0iFI� �G�e� £4Hl��ipH��¥�¯] `ba_cWk?cnRT��[T��cWq�MW�¥HJUWR
[THlL$[TapUeqmRh��[T��cWq2a_L-��U�[_��cnq C | C �&% + E C �&%7/ E �� E C + � �jLSqJi�Ln�gVJRT��ql| p¥L��Jql��[T��cWq ;�cW�j[THlL
i�cnK{k?cnRT��[T��cWq�ce���l��qmUea_]CaTLS��Ue[T��cWqJRS�¦£©L�cn�Y[_UW��q �GF + �0F2�J� C?�

¨µ�mª�U3qlcWql«�K�U�XY��K�Ue�jRT]¯q¯[pUWi®[_��iSUe�jK�Uni�a_c3Rh[TLSk�� > q [_Hl��RCi-UnRhLn���¦] p\L-�Jql��[T��cWq ul�©[THJL�UeVY[_cWK�U�«
[Tcnq # ��!�!@�O0�FI� �?�u� i�cWq¯[pUe��qJR�[THJLZ£4Hlcn��LCRT]¦qn[pUWi�[T��i-Ue�±K9Uni�a_ce« R^[_L-k � ��£4Hl��ipH!K9LEUeqJR�[_HJU�[�[THlL
RhLSK�Ueq¯[T��i-R�cW� # �
!�!C�O0iFI� ���u� UWolK{��[_R�[_HlL�RTL-K�Ueq¯[T��i-UW�¶K�UWi�a_ce« Rh[TL-k P ��� � F + ����-�0F � |�F �

%�]w��qJolVJi®[_��cnq!H¯]¦k?ce[_HlLSRT��RS� F9+ ��R�Ue��Rhc�a_LSUWipHmUe�l��L9��q # �
!�!C�O0iFI� ���u� �6[_HJU�[*��RS��[_HlL-a_LCL�XY��R^[pR�U�a_Vlq �P
cW� # �
!�!@�	0iFI� �?�u� RTVJipH�[THmU�[ F9+ ��R¥[_HlL*��UWRh[ORh[_Ue[TL*cW� �F �7> q � UWRTLZ¨µU¯ªjUe�?c��WLn�J[_HlL9oYL��JqJ�¬[_��cnq�ce�ba_VlqJR
LSqJRTVlaTLER©[THJUe[ �P �F ��RjU{a_Vlq�ce� # ��!�!@�O0�F�� �?�u� �l�°� LW��� F ��R4a_LSUnipHJUe�l��L\��q # �
!�!@�	0iFI� �?�u� J�lVl[j��q � UWRTL9¨��mª
[_HlLja_Vlq �P�GP ��� RTHlc�£jR�[_HJU�[ F ��RgaTLEUWipHJUW�l��L���q # �
!�!@�	0iFI� �?��� UWRg£�L-����§�[THJL � $ � ��K{kJ����i-Ue[T��cWq9��RbklaTc��nLSo¶�

� � � G�HlLOklaTc¦cW��cW��[THJ��R©��K9kl����i-U�[_��cnqZ��R©RT��K{����Ueab[_c*[_HlL\kJaTLS�¯��cWVmRbcWqJLW�¦�¬[���R±HlLSaTL¥cWql��]�RD5nL�[pipHlLSo¶�
>=� F ��R\U$R^[pUe�l��L*Rh[_U�[_L�ce� # ��!�!@�O0�F�� ���u� ��[_HlL-q�L-��[THlLSa F ��ROUeq���ql��[T��Ue��R^[pU�[_L*ce� # �
!�!C�O0iFI� ���u� �¶UWqJo�£©L
HmU
�WL�RTL-LSq�[_HJU�[O[THlL{��ql�¬[_��UW�bR^[pU�[_LSR¥ce� � UeqJo�ce� # ��!�!@�O0�F�� ���u� Uea_L�[_HlL�RTUWK{Ln¶cWa F ��ROcn�Y[_UW��qlLEo��¦]
�maT��ql|$U�RTLS·¯VlL-qmi�L{ce�b[_a_UWqJRh��[T��cWqmRj[_HJU�[�i�cnqJRh[T��[TVY[_LSR�U$RT]¦q¯[_UWi�[T��i-UW��K�UWi-aTcW«=Rh[TLSk � cW� # �
!�!@�	0iFI� �?��� �
Rh[_UWah[_��qJ|���a_cWK,UeqlcW[THlLSa{Rh[_UW�l��L�Rh[_Ue[TL F +C[THmU�[9��R�aTLEUWipHJUW�l��LZ��q # �
!�!@�	0iFI� �?��� ¨°UeqJo Ue��Rhcw��q � �b�¦]
��qJoYVmi®[T��cWqwH¦]¯k?ce[_HlLSRT��R_ª���%©] p¥L��mql�¬[_��cnq�uJ� � ��R¥LS�¬[_HlL-a�a_LSoYVmi�LSo�[Tc�cWqlL�[TapUeqmRh��[T��cWq # ��!�!@�O0�F�� ��� � � �
cna ��|,� � �J��cna¥RTcWK9L*RT]¯q¯[pUWi®[_��iSUe��K9Uni�a_ce« R^[_L-k � � ce� � �7> q��mcW[TH�iSUWRTLSRS�J£�L*kla_c��WLC¨ d^VJRh[OUWR¥��q�[THlL
kJaTc¦ce�©ce��[THlL � $ � ��K{kJ����i-Ue[T��cWqmª\[THmU�[0[THJL�L ��LSi®[pR�ce��L�XYLSi-VY[T��ql|�[THlLCRTLS·¯VlLSqJi�L � ��q # �
!�!@�	0iFI� �?��� �
UWqJo � � ��q � �?Uea_L�[THlL{RTUWK9LW� �jL-qmi�LW��RT��qJi-L F £�UWRjaTLEUWipHlLEoZ��a_cWK F +O��q # ��!�!@�O0�FI� �?�u� �¦]C�Ja_��qJ|�[THlL
RTLS·¯VlLSqJi�L � �m[_HlL-q F ��R¥aTLEUWipHlLEo���aTcnK F8+ �¦]$�maT��ql|�[_HlL�RTLS·¯VlLSqJi�L � � ��q � UnR\£�L-����� %�]���qJolVJi®[_��cnq
H¦]¦k?ce[THJLSRT��RS�¦[THlL�Rh[_Ue[TL F8+ �¬[ja_LSUnipHJUe�l��LO��q � �JUWqJo$£©L�cW�l[_Ue��q$[THJUe[ F ��R�a_LSUnipHJUe�J��LO��q � UWR�£�L-���°� _
_ � ½i`±½ �
	µ�
	 ½�� @ [.B \ >L=(3z=p,A3mU[VT)�M-Q<)20_>`:<3�,.)q7[B��gYu,`fl)<'�# ��!�!@�O0�F�� �?�u�=^ |1_K\ > 
B� ^ |1_K\Z�
� ���)�D��� �wL�kJaTc��nL\[_HJU�[ # �
!�!C�O0iFI� ���u���^ | _K\ ��� ���^ | _ \ �JUeqJo$[_HlL0kla_cWk?cnRT�¬[_��cnqZ��cn����c�£jR-� ��L0HJU
�nL
¨hMEª�§ # ��!�!@�O0�F�� �?�u���^ | _K\ ��� ¨�xWª�§¥[_HlL-a_L9L�XY��R^[pR0U�Rh[_Ue[TL F [_HJU�[0��R0aTLEUWipHJUW�l��L*��q # ��!�!@�O0�F�� ���u� Ueqmo
�¦��cW��U�[_LSR \ � 1jc�£0� \ ��RjRh[_UW�l��Ln�J��� Ln���m�¬[O��Rjce��[THlL���cWa_K ���x| � $ +9�l��cna � U�Rh[_Ue�J��L���cYi-Ue[T��cWq�ce� � �
G�HJL��µUWi®[±[THJUe[ F �¦��cW��U�[_LSR \ �W��RbLE·¯Vl����UW��LSqn[g[_c F R_U�[_��Rh�JLER�� \ � ����| � , � +��n��� Ln��� F HmUWR�[_HlL4��cWa_K
Fw| �`��� ; � �m��cWa � UCRh[_Ue�J��L���cYi-Ue[T��cWq�cW� � �m��� LW��� F ��R¥Rh[_UW�l��LW�\G�H¦VJRS�6¨�xWªj��R¥LS·¯Vl����Ue��L-q¯[j[Tc�¨µz¯ª®§�[THlLSaTL
L-XY��Rh[_R�UdF����*E�!C��Rh[_Ue[TL F [_HJU�[9��R�a_LSUWipHmUe�l��L���q # ��!�!@�O0�FI� �?�u� Ueqmo3�¯��cW��U�[_LSR \ �%�]3`baTcnkmc¯Rh��[T��cWq2z
UW�mc��nLW��¨°znª���R\[THlLSq�LS·¯Vl���
UW��LSq¯[j[Tc�¨J8¯ª�§±[_HlL-a_L�L�XY��R^[pR\U�F��v�HEI!@�¥R^[pU�[TL F [_HJU�[O��R\aTLEUWipHJUW�l��L���q � Ueqmo
�¦��cW��U�[_LSR \ JRT��qJi-L \ ��R4R^[pUe�l��LW��¨J8¯ª���R�[THJL-q�LS·¯Vl����Ue��L-q¯[�[Tc ���^ | _ \ �lUeqJo$[THJLOkJaTc¦ce�6��R\oYcWqlLn� _ �

_ � ½i`±½ �
	µ�
	 ½��  "�)2,+� +2Y � /sU�)�)+*-,H)<'-01)j0c3656,H7[8Z36,A3�Y � +�3z,`Q<3['m=S>A,`>a72'972BX� +2Y13R'-0 � /(3z,`Q<3['m=S>],]>T7['Z7[B
� /N��"^)2,�� +I01)<'l71,.)s,]fl)J�l5N3[Qp0z72B � +jY6�D+q01)<'l71,.)I,]fl)x7[QS>r�N>L'h72B � +2Ym3['-0G�1+[�+� /c01)/'i71,H)�Q<)W=AM^)j:j,`>AO2)<V�K
,]fl)I3R=+=S> ��'684)/'i,]=(72B � +[� � /_� ; fl)<'-Y � /q>?=�>r'e01)DM^)/'-0�)/'i,n72B � +x>r'�)2O[)/Q�KhQW)W31:Dfl36U[Va)(=p,A36,H)I72B�� +2^ ^ � /q>LB
A ?N� C�� + ^ ^ � / ^ |,_ * � �	� + |}� + ,
� + ��$ 0����  
 �]� + � -�3['e0
A � � C�� + ^ ^ � / ^ |,_ * � �	� + |}� + ,
� + ��$ ��+=F �`� + �J� / �t| ��+=F �`� / �J� + � -

ü�ü Ò{z ñ®ð®ï�|



z*; �����7s�F�s

� ���)�D�����wL�HJU
�nL\[_c�klaTc��nLj[_HJU�[E�l�¬��i�cnqJoY��[T��cWqJR0¨hMW�Ðª�UWqJo�¨°xY�Ðª{Ue�?c��WLOHlcW��o¶�¦[_HlL-q��l��cWajUe���¶a_LSUWipHmUe�l��L
Rh[_Ue[TLER F UeqJo�Rh[_Ue[TLER F � �RF � � �?�¬� F  $& F �  
& F � � [THlLSq�[THJL-a_L�L�XY��R^[pR\UCRh[_Ue[TL �F RTVJipH�[THJUe[ F  
& �F

 
$& F ��� �

$JaTcnK [THlL¥�µUWi�[©[_HJU�[ �.+4iSUeqZ�?L¥�JaTLEo���q F ¨���� Ln���¦��a_cWK F
 
$& F � ª±£©LOcW�l[_Ue��q�[_HJU�[�[THlL�Rh[_U�[_L F R_U�[_��Rh�JLSR

��� +�|��D+),J� + �� \R F ��R�a_LSUWipHmUe�l��Lb��q � +*^ ^ � / ��£©L©cW�Y[pUe��q���a_cWK�[THlL�H¦]¦kmcW[THlLERh��R©¨hMW�Ðª���q�[THJL�Rh[_Ue[TL-K9LSqn[
cW��[_HlL0kla_cWk?cnRT�¬[_��cnqZ[_HJU�[ F R_U�[_��Rh�JLER�[THlL0kla_LSol��iSU�[TL70M���! 
 �`� +@� �%�]�[_HlL�oYL��JqJ�¬[_��cnqwcW�{0����9¨ �±·¯VJU�[_��cnq´¨�xWª���`gUe|WL�MSz¯ª4[_Hl��R�K{LEUeqJR¥[_HJU�[�[THJL-a_L�L-X¦��Rh[_R�U�R^[pU�[TL �F
RTVJipHw[THJUe[ F  
& �F Ueqmo�[_HJU�[ � +���R�[Ta_VlL9��q �F �CG�HlLSq�� �.+*��R��Ja_LSUW�l��L9��q �F ���mLEi-UeVmRhL9��[_R0|nVJUeapo � +
��R0[_aTVJLW�bUeqmo �	� +h| �D+ Rh[T������HlcW��olR{U��ù[_L-a�[_HlL$�JaT��ql|�cW��� / ¨�[THlLZ�JaT��ql|�cW��� / �¦] � / HJUnR�qlc�L �?LEi®[
cnq�[_HlLCi�cnq¯[Ta_cW� �	� +�cW� � +-ª®� ��L�[0[THJL-q��F �?LCU�R^[pU�[TLCRTVJipHw[THJUe[ �F  $& �F �ZG�c�i-cWK9kl��L�[TL{[_HlLCkla_c¦ce�
£�L9cWql��]�qJL-LSow[_c�RhHlc�£([THJUe[��F4| F � � �w$lcna0[THJ��RS����[���R0L-qlcnVl|WHw[Tc�qJce[TL9[_HJU�[�H¯]¦k?ce[_HlLSRT��R�¨�xY�Ðª ��q
[_HlL0R^[pU�[_L-K9L-q¯[4ce��[_HlL�kla_cWk?cnRT�¬[_��cnqZL-qmRhVla_LSR©[_HJU�[4��q�Rh[_Ue[TL F �¦[_HlL�UWR_RT��|nqlK9L-q¯[_R � +¥Ueqmo � /OiSUeq��mL
L-XYLSi�Vl[TLSo$��q�UWq¦]CcWapoYL-aE�¦]¦��LS��oY��ql|{[THJL�RTUWK{L�|n��cn�JUe�¶a_LSRTVl��[S� _

_ � ½i`±½ �
	µ�
	 ½���- "^)2,U� +jYK� /kU1)48h56,�5N3RVrV K >L'-01)DM^)/'e01)/'i,c)+*-,H)<'-01)20�3�5m,H728936,A31Yn3R'-0DPk3�Qj5R' 7[B
� +2^�^ � /I,`f#36,t,H)<QS8�>L'#3�,.)<=g>L'93I=@,H36U[Va)J=@,H3�,.) FN� ; fl)<'-Y#,]fl)/QW)�)+*�>?=@,A=�3qQj5R' �Ps7[B � +*^ � /s,`fl3�,g,H)<QS8�>L'#3�,.)<=
>L'�,`fl)q=p,A36,H)UFw3_=Idg)<VrVH�
� ���)�D���±G�HJL0klaTc¦cW����R4oYcWqlL0�¦]C£�L-����«°��cnVlqJoYLEoZ��qJoYVJi�[T��cWq�cWq$[THJL0��LSql|e[_H�cW��[_HlL0aTVJq P �

G�HlLZ�JUWRTLZRh[TL-k!��R0[_aT���¦��UW�°��UWR0[THlLC��ql��[T��Ue��R^[pU�[_LSR0cW� � +2^ � / UWqJo � +*^ ^ � / UWaTL9[_HlL$R_UeK9LCUeqmo!Uea_L
Rh[_UW�l��LW�

$JcWa0[_HlLC��qJoYVJi�[T��cWq!R^[_L-k���UWR_RTVlK9L9[THJUe[�[THlLZ��LSql|e[_H�cW�©[_HlLCa_Vlq P ��R � 9 � ��UWqJo���L-[ F + �mLCU
kJaTLEoYLSi-LSR_Rhcna4ce� F cWq�[_HlL*a_Vlq P RTVJipH�[THmU�[�¨µUnª4[THlL�kla_ced^LSi�[T��cWq F ++ cW� F + cWq � +0��R¥R^[pUe�l��LW�¶Ueqmo!¨��mª
[_HlL-a_L���Rjqlc9ce[THJL-ajRh[_U�[_L�cWq P �?L�[^£�L-LSq F + Ueqmo F £4HlcnRTL�klaTcWd^LSi�[T��cWq�cWq � +¥��R4Rh[_Ue�J��Ln�

>=��qlc F��x���J�I�gkla_LSoYLEi�LERTRTcWa F + ce� F cWq P R_U�[_��Rh��]¦��qJ|$[_HlLCUe�?c��WL9i�cnqJoY��[T��cWqJR0iSUeq��mL9��cnVlqJo¶��[THJ��R
K9LEUeqJR�[THJUe[ � +9HJUnR�qlcW[*K�UWoYLZUWq¦]wK9c��WL9��a_cWK [THJLZ�?L-|W��qlql��ql| ¨µ�¬[{HJUWR*aTLSK�Ue��qlLSo3��q!�¬[pR*��ql��[T��Ue�
Rh[_Ue[TL
ª®�4G�H¦VJR-�?cWqJ��] � / HJUWRjK{c��nLSo¶J[THl��R¥kJUeaT[T��i�Vl��Uea\aTVlq�cW� � +2^�^ � / ��R\i���LSUWaT��]$UW��RTcCU�a_Vlq � +*^ � / UWR
£�L-�����lUeqJo$[THJLOkJaTc¦ce�6��R\oYcWqlL���q�[THl��Rji-UnRhLn�

�\L-qJi-LW�Y£�LOiSUeq$UnRTRTVlK9L¥[THJUe[ F + ��R�U{R^[_aT��i®[�kla_LSoYLEi�LERTRTcWa©ce� F cnqC[_HlL�aTVlq P ����L�[ F / �mL0U{R^[pU�[TL
cW� � +*^ ^ � / oYL��JqJLSo�RT��K{����Uea_��]$[Tc F + �¦]�i�cnqJRh��oYLSaT��ql|�[_HlL{i-cWK9k?cWqlLSqn[ � / ��qJRh[TLSUno�ce� � + �Pf¥Rh��ql|$[THlL
R_UeK9L�Uea_|WVlK9L-q¯[pR-��£�L$i-UWq UWR_RTVlK9LC[THmU�[ F / ��R9UwR^[_aT��i®[{klaTLEoYLSi-LSR_Rhcna*cW� F cWq P � ��L-[ F // �mL$[THlL
kJaTcWd^LSi®[_��cnqZcW� F / cWq � / Y[_HlL-q��l�¦]$i�cnqJRh[Ta_VJi®[_��cnq�� F // ��RjU9Rh[_Ue�J��L0Rh[_U�[_L0ce� �U/ � � ��LSUea_��]W� F ++ � F // L�XY��R^[
UWqJo�Uea_LOVJql��·¯VlLS��]$oYL��JqJLSo¶�

��L�[ �D+[�S��/_�S� ++ �S� // �mLw[THJL�a_LSRTkmLEi®[T���WL���cYi-Ue[T��cWqJRZce�0[_HlLwRh[_Ue[TLSR F8+[�RF /_�0F ++ � F // � G�HlL-q�� � + |Wc¦LSR
��a_cWK#Rh[_Ue[TL F ++ [_c F +*�¦]�[_UH5¯��ql|�U$RTLS·¯VlLSqJi�L{ce�±[TapUeqJRT�¬[_��cnqJRO�mL-[^£©LSL-qw��cYi-Ue[T��cWqJR � ++ UWqJo � +���£4Hl��ipH
i-cWqJRh[T��[TVl[TLSR$�¦]´i-cWqJRh[Ta_VJi�[T��cWqAU!qJcWqY«=L-K9kY[^] RT]¯q¯[pUWi®[_��iSUe�jK�Uni�a_ce« R^[_L-k � +�ce� � +��UWqJo RT��K9����UWaT��]W�
[_HlL-a_L���R\U�qJcWqY«=L-K9kY[^]�Rh]¦q¯[_Uni®[_��iSUe��K�Uni�a_ce« R^[_L-k � /��mL-[^£©LSL-q���c¦iSU�[_��cnqJR � // UeqJo � /*ce� � /e�\G�HJL�aTVJq
P [TLSaTK9��qJU�[_LSR�cWqmi�L0Ue���¶[THJL�[TapUeqJRT�¬[_��cnqJR�ce� � +OUWqJoZcW� � /�HJU
�WL��?L-LSq$�maTLEo¶�

� ��[THlcnVY[9aTLER^[_aT��i®[_��ql|�[THlL$|WL-qJL-apUe���¬[^]�£©L$UWR_RhVlK9L�[_HJU�[ � +���R{Rh[_UeaT[TLEo3�JapR^[E���°� LW��� � +{�Ja_LSR*[THlL
�ma_Rh[\[_a_UWqJRh��[T��cWq��.+�ce� � + | �.+  � ���+ �?L���cnaTL � /*�Ja_LSR\[THlL*�JapR^[O[TapUeqJRT��[T��cWq�� /�ce� � / | � /  � � �/ �OG�HJ��R
RT��[TVJUe[T��cWq���RjolL-kl��i®[_LSo�UWR©��cW����c�£jR-§

� �� � �� �
� �� � �� � �

� ��
�
� ��

� ë ü � Ê



������� �	�
������������������������ �	�
! z�<

%�] p¥L��JqJ�¬[_��cnq MWMn�¶Ue����[_HlL{[TapUeqJRT��[T��cWqJR¥ce� � � �+ UWaTL���qJolL-k?L-qJoYLSq¯[�cW�©Ue���6[THlL�[THJL�[_a_UWqJRT�¬[_��cnqJR\cW� � / �
��q�kJUeaT[T��i�VJ��UWaS�¦ce�gUe����[THJL�[TapUeqJRT�¬[_��cnqJR���q �5/x| � / �� � �/ �bG�HlL-q��J�¯]�p\L-�Jql��[T��cWq!MSt�¨���qJoYLSkmLSqJoYLSqJi�L�cW�
[_a_UWqJRT�¬[_��cnqJR_ª¥��[���R�k?cnR_RT���l��L9[Tc�5nL-L-k�[_HlLCRTUWK9L{��q¯[TLSaT��LSU
�¦��ql|$VJkw[_c�[THlL��?L-|n��qlqJ��ql|�cW� �5/ ��UeqJo�[Tc
Q K9c��WL�R¥Ue��� � /r�D�	���I� � ���+ �l£4Hl��ipH�]¯��L-��olR�[_HlL�R_UeK9L�|W��cW�JUW��Rh[_Ue[TLn§

� �� � �� �
� �� � �� � �

� ��
�
� ��

1\c�£0��[THJLjaTVJq P � ce� � + ^�^ � /�[THJUe[g[TLSaTK9��qJU�[_LSRbUe�ù[TL-a�[_HlL\RTLS·¯VlLSqJi�L � ���+ ¨°RhLSLjUe�?c��WLEª���RbRh[Ta_��i�[T��]*RhHJcWaT[TL-a
[_HJUeq P ��UWqJo�[_L-a_K{��qJUe[TLSR¥��q�UZRh[_UW�l��L{R^[pU�[_L*ce� � + ^�^ � /e�?[TH¦VJRS���¯]���qJoYVJi�[T��cWqwH¯]¦k?ce[_HlLSRT��RS�?�¬[0i-UWq��mL
RT��K*Vl��U�[_LSo$��q � + ^ � /O�¦]ZU{a_Vlq P � � �bG�HlL-q��¦[THlL�a_Vlq �P cW�Y[pUe��qlLSo$�¦]CL�XYLEi�VY[_��ql| � / | � / �� ���/ Ue�ù[TL-a P ���
R_U�[_��Rh�JLER�UW����[THlL�i-cWqJoY��[T��cWqmR�ce��[_HlL0kla_cWk?cnRT�¬[_��cnq�� _

_ � ½i`±½ �
	µ�
	 ½�� � "�)[,<� +2Y � /�U�)h8456,S5N3[VLV�K�>r'-0�)DM^)/'-01)<'i,G)+*-,H)<'-01)j0 3656,H7[8Z36,A3k3['-0H\ 3k=p,A3mU[VT)
M-Q<)20_>`:<3�,.)q7[B�� +*^ ^ �U/N� ; fl)/'�� +*^ � /	^ | _ \ fl7[V`0�=�>rBg3['-0472'mV�K\>rB � +*^ ^ � /	^ | _ \ fl7[V`0�=�3R=qdt)/VLVA�

���O�)�D��� � $ � ��L-[ \ � �	� +�| �D+ , �	��/9| ��/2$ \ � �r>=� � +2^�^ � /B^ | _K\ oYc¦LSR�qJce[�Hlcn��o¶��[THlLSq��
[_HlL-a_L\L-XY��Rh[_R©U�a_LSUWipHmUe�l��L\Rh[_U�[_L F ce� � +2^�^ � / ��qZ£4Hl��ipH�[THJL¥kla_LSol��iSU�[TL � �	�0+�|}�D+ , ����/�|���/ $ \ � � ��R
�¦��cW��U�[_LSo¶�¦��� Ln��� � �	� +�| �D+ , �	��/�| ��/ , � \ � � Hlcn��oJR©��q F � �\L-qJi-LW� F ��R�R^[pUe�l��LOUWqJoC�¦]C`±aTcnkmc¯Rh��[T��cWqw;
��[j��R4Ue��Rhc9a_LSUWipHmUe�l��L¥��q � +2^ � / �Y£4Hl��ipH�i-cWq¯[TapUWol��i�[_R � +*^ �U/	^ |1_K\ �

� � � G�Hl��R4oY��aTLEi®[_��cnq$��R�[Ta_���¦��Ue���lUWR�LS�WL-a_]�a_LSUWipHmUe�l��L¥Rh[_Ue[TL���q � + ^ � /O��R4UW��RTc9aTLEUWipHJUW�l��L¥��q � + ^ ^ � /
_

_ � ½i`±½ �
	µ�
	 ½���� "^)2,K� + YX� / U�)c)/*-,H)/'e01)j0
3656,H7[893�,A3Z3R'-0 \ 3wMiQW)j0N>`:<3�,H)s7[' ,`fi)I=@,H3�,.)<=q7[B�� + ^ � /
=p5�:Df
,`f#36,L\ fi72V]0N=^>r'\,]fl)J>L'6>],]>?3RVm=p,A3�,.)<=�7[B � + Y � / ��"�)2,eo +v �+o / v 01)/'i71,H)x,]fl)J=<)2,]=J72B#=p,A3mU[Va)nVT76:/36,`>a72'm=
7[B�� +2�%� /[YmQW)<=HM�)2:p,]>]O[)/V K1�

[.B � +	 � 	�����\��+o +v �=^ |1_K\ 3['-0#� / 	 � 	µ�_��\��+o / v �=^ |1_K\ fl7[V`06Ye,]fl)/'�� +*^ � /:^ |,_ \ fl7[V`0�=(3R=Idt)/VLVA�
� ���)�D��� %�]C��qJoYVmi®[T��cWq�cnqC[THJL0��LSql|e[_H$cW��[THJLOa_VlqJR�cW� � +*^ � / � $JcWa�[THlL0�mUWRTLORh[TLSk$£�L�d^VJR^[\RTHlc�£ [_HJU�[
\ HlcW��olR���ql��[T��Ue����]n�Y£4Hl��ipH���R�[Ta_VlL��¦]Zi�cnqJR^[_aTVmi®[T��cWq$ce� � +*^ �U/ UWqJoZ�¦]�[_HlL��µUWi�[�[THJUe[ \ Hlcn��olR���q�[THlL
��ql��[T��Ue��Rh[_Ue[TLER�ce���?ce[_H � + UWqJo �U/ �

$JcWa�[THJL���qJoYVmi®[T��cWq�Rh[TLSk�§�UnRTRTVlK9L±[_HJU�[ \ HlcW��olR6��q9UW���YRh[_Ue[TLSR�cW�?UW���Ya_VlqJR P cW� � + ^ � / ce�?��LSql|e[_H � �
1\c�£0�?[THlL9a_Vlq P ��LSU
�nLSR\�mcW[TH � + Ueqmo � / ��qwU.F����*E�!C�O��cYi-Ue[T��cWq���£4Hl��ipH��¶�¦] p¥L��Jql��[T��cWq MSzJ�?K9LEUeqJR
[_HJU�[C�?ce[_H � + 	 � 	��t��\��+o +v � UeqJo � / 	 � 	µ�t��\��So / v � UWaTL���q UWq ��� ���G�J�
!g��c¦iSU�[_��cnq Ue�ù[TLSa P ��¡�cWa_L-c��nL-aE�
�¦]!��qJoYVJi�[T��cWq H¯]¦k?ce[_HlLSRT��RS� \ HlcW��olR���q [THlL���UWRh[9Rh[_Ue[TL�ce� P �±[TH¦VJRS�©U��ù[_L-a P � � + 	 � 	µ�t��\��So +v � Ueqmo
� / 	 � 	µ�t��\��+o / v � Uea_L���q�Ueq���ql��[T��Ue� F	�v�
�v�-�¥G�cCcW�Y[pUe��q�UCa_Vlq�ce�b��L-qJ|e[TH � ��� �mLS�¬[_HlL-a � +OcWa � /�HJU
�nL
[_c�kmLSah��cnaTK U9K9Uni�a_ce« R^[_L-k P � �(%�VY[4[THl��Rja_Vlq���apUe|WK9LSqn[4��RjUeq�Uni®[TVmUe�{��st��ce��L-��[THJL-a � + 	 � 	µ�t��\��So +v �
cna � / 	 � 	��t��\��+o / v � �JUnR�£©L�HJU
�nLORTL-LSq�[THJUe[ P � R^[pUeaT[_R���q�UWq$��ql��[T��Ue��Rh[_Ue[TL�ce���?ce[TH�RT]YR^[_L-K�R-�

� ��[THlcnVY[�aTLER^[_aT��i®[_��ql|3[_HlL�|nL-qlLSa_UW����[^] £�L�UnRTRTVlK9L�[THmU�[ P � ��RZU2a_Vlq cW� � + 	 � 	µ�t��\��+o +v � �3%�]
� +�	 � 	��_�G\��So +v � ^ | _K\ �l£�L�cW�Y[pUe��q�[THJUe[ \ Rh[T������HlcW��olR4��q�[THlL*��UnR^[jRh[_U�[_L0ce� P � ¨µUWqJo�ce� PU�P � � �©G�HJ��R
i-cWqJi-��VmoYLSR�[_HlL0��qmoYVJi®[_��cnq�R^[_L-k�UeqJo$[THJL0klaTc¦cW�^� _

ü�ü Ò{z ñ®ð®ï�|



znu �����7s�F�s

_ � ½i`±½ ��	���	 ½���v =i72Q'\ 3q=@,H36U[Va)n=@,H3�,H)�MiQW)j0N>`:<3�,H)�7[B � +*^ � /[Y # ��!�!@�O0�F�� �?� +*^ � /p� ^ |1_K\}>LB-3['-0c72'6V K
>LB # ��!�!@�O0�FI� �?� +@��^ # ��!�!@�O0�F�� ��� /j�=^ |1_K\Z�

���O�)�D���{>=[b��R�L-qlcnVl|WH*[Tc�kla_c��WL©[THJUe[�LEUWipH{R^[pUe�l��L�aTLEUWipHJUW�l��L�Rh[_U�[_L�ce� # ��!�!@�O0�F�� ��� + ^ � / � ��RgU�Rh[_UW�l��L
a_LSUnipHJUe�J��LjRh[_Ue[TL\cW� # �
!�!@�	0iFI� �?� + ��^ # ��!�!@�O0�FI� �?� / � � %©]9`ba_cWk?cnRT��[T��cWqCzl�¯[_Hl��R©��R±LE·nVJ����Ue��L-q¯[©[Tc*kJaTc��¦��ql|
�>=@� [_HJU�[�LEUWipH0Rh[_Ue�J��Lga_LSUnipHJUe�l��L�R^[pU�[TL±ce� � + ^ � /g��R�U4Rh[_UW�l��Lga_LSUnipHJUe�J��L�R^[pU�[_Lgce� # �
!�!@�	0iFI� �?� + ��^ # ��!�!@�O0�FI� �?� / � �
��L0kla_c��WL ��=p� UeqJoZ[THlL0kJaTcnkmc¯Rh��[T��cWq$��cW����c�£jRS�

� $ �  \R_RhVJK{L*[THJUe[ F ��R¥U$R^[pUe�l��L�Rh[_Ue[TL�[_HJU�[O��R¥a_LSUWipHmUe�l��L0��q � +2^ � / � ��L*kla_c��WL�[THJUe[ F ��ROUe��RTc
a_LSUnipHJUe�J��LO��q # �
!�!C�O0iFI� ��� +W��^ # �
!�!@�	0iFI� ���U/j� �(%©]$oYL��JqJ�¬[_��cnq�� F ��R�a_LSUnipHJUe�l��L��¬����[j��R�[_HlL���UWRh[jR^[pU�[TL0cW�
U{a_Vlq P cW� � +*^ � / �±G�HJLOkJaTc¦ce����R4oYcWqlL0�¦]C£�L-����«°��cnVlqJoYLEo$��qJoYVmi®[T��cWq�cnqZ[_HlL0aTVJq P �l£4HJL-a_L0aTVlqmR4Uea_L
cna_olL-a_LSoC�¦]�[_HlLC¨µRh[Ta_��i®[pª�kJaTL-�lXZa_L-��U�[T��cWq��

$JcWab[_HlLj�JUnRhLjRh[TLSk��¯�¬[���RgLSqlcWVJ|WH9[Tc*qlce[_L�[THJUe[±[THJLj��qJ�¬[_��UW�mRh[_U�[_LSR±ce� # �
!�!@�	0iFI� �?� +W��^ # ��!�!@�O0�F�� �?� /j�
UWqJoOce� � +*^ � / Uea_L�[THlL©RTUWK{Ln��G�Hl��R���R¶�?LSi-UWVJRTL�[THlLb��ql��[T��Ue�¯i�cWqmoY�¬[_��cnqJR�cW�n[_HlLg[^£�c4L�X¦[TLSqJoYLEo0UeVY[_cWK�U�[pU
UWaTL�[THlL9RTUWK9LW��UeqJo�RTc$UWaTL�[THlL{��qJ�¬[_��UW����cYi-U�[_��cnqJR*¨�[THlL # �
!�!@�	0iFI��cnkmLSa_Ue[T��cWq�K�U
]�U�[¥K9c¯R^[OaTLSK{c��nL
st� F����*E�!@����cYi-Ue[T��cWqJR���a_cWK UWq�UWVY[TcnK�U�[Tcnq��Y£4Hl��ipH�olc�qlce[4��qJi���VJoYL�[_HlL0��qJ�¬[_��UW����cYiSU�[T��cWqmR_ª��

$JcWa¥[THlL���qJolVJi®[_��cnq�R^[_L-k��¶UnRTRTVlK9L0[THmU�[\[_HlL9R^[pUe�l��L*Rh[_U�[_L F ce� � + ^ � /���R¥qlce[O��ql��[T��Ue���¶UeqJo���R\[THlL
��UWRh[jR^[pU�[_LOcW��RTcWK9L�a_Vlq P � �\L-qJi-LW�Y[_HlL-a_L�L�XY��R^[pR4U{Rh[Ta_��i®[jkla_L��lX P ��ce��[THlL0a_Vlq P �JRhVmipHZ[_HJU�[E§

E [THlL0��UWRh[\Rh[_U�[_L F +¥cW� P � ��R4Rh[_Ue�J��Ln
E [THlLSaTL�L-X¦��Rh[_R4U{aTVJqZ��apUe|nK{LSq¯[ P � � � F + ����e�0F � |�F �?L�[^£�L-LSq F +¥Ueqmo F �l£4Hl��ipH���R4U9RTL-K�UeqY«
[T��i-UW��K�UWi�a_ce« Rh[TL-k$ce� � + ^ � /W�

%�]3��qJoYVJi�[T��cWq´H¯]¦k?ce[_HlLSRT��RS� F8+ ��R9Ue��RhcwaTLEUWipHJUW�l��LC��q # �
!�!@�	0iFI� �?� +p��^ # ��!�!@�O0�FI� �?� /p� �M%�]2oYL��JqJ�¬[_��cnq
cW�©[_HlLCU�[_cWK9��i�kmUeapUe����LS�bi�cWK9k?cnRT�¬[_��cnq���£�L�cW�Y[pUe��q�[_HJU�[�LS�¬[_HlL-a � + cna � / K{c��nLW���¦]�k?L-aT��cWa_K9��qJ|�U
RTL-K�UWqn[_��iSUe��K�UWi�a_ce« Rh[TL-k!�?L�[^£�L-LSq F + UWqJo F �b£4HJ����LZ[_HlL�ce[THJL-a{cWqlL�oYc¦LSR�qlce[9K9c��WLn�*1\c�£0� F�|
� F + �0F / � �¦��cWa4RTcWK9L�R^[pUe�l��LORh[_Ue[TLER F + ce� � + Ueqmo F / ce� � / �lUWqJo F8+�| �GF ++ �RF / + � ��cWa4RTcWK9L¥Rh[_UW�l��L�Rh[_U�[_LSR
F ++ cW� � + UeqJo F / + ce� � / � � ��[THlcnVY[�a_LSRh[Ta_��i�[T��ql|�[THJLZ|WLSqlL-apUe����[^]W��£�LZUnRTRTVlK9L�[THmU�[ � + K9c��nLSRS��Ueqmo
� / R^[pU
]¦RORh[T�������0G�H¯VmR-� F / | F / + UeqJo�[THlLSaTL{L�XY��R^[pR¥U$RhLSK9UWq¯[T��i-Ue��K�UWi�a_ce« Rh[TL-k P + ce� � + �mL-[^£©LSL-q F ++
UWqJo F + �bG�Hl��RjRhLSK�Ueq¯[T��i-UW�?K�Uni�a_ce« R^[_L-k$i-cWa_aTLERhk?cWqmolR©[Tc�U�F	�
�i���*���G�J�	�
!YK�UWi-aTcW«=Rh[TLSk � ��q � +
�bG�HJL-q��
MW���¬� � ��R0K�U�XY��K�UW�°��[THlLSq��6�¯]mp\L-�Jql��[T��cWq2z�[_HlL-a_L�L�XY��R^[pR0��q # ��!�!@�O0�F�� �?� + � �6U�[_a_UWqJRh��[T��cWq 
 |
# �
!�!@�	0iFI� ���e� [THmU�[¥HmUWR\[THlL9RTUWK9L�L ��LSi�[�UnR � ���q�kJUWah[_��i-Vl��UWaS�J[THJUe[ F + ��R¥aTLEUWipHJUW�l��L0��aTcnK F ++
�¦]Z�Ja_��ql|�[THJL0[TapUeqJRT��[T��cWq 
 ��1jc�£0�J�Ja_��ql|C[THl��R4[_a_UWqJRh��[T��cWq�i-cWqJRh[T��[TVl[TLSR¥U�RhLSK�Ueq¯[T��i-UW��K�UWi-aTcW«
R^[_L-k!cW� # �
!�!C�O0iFI� ��� + � ��[THlLSaTL-��cWa_LW���¯]�oYL��mql�¬[_��cnq3ce��[THlLCUe[TcWK9��i9kJUeapUe����L-�bi�cnK9kmc¯Rh��[T��cWq���[THlL
R^[pU�[_L �GF + �0F / + � ��R*aTLEUWipHJUW�l��LC��q # ��!�!@�O0�FI� �?� +W��^ # �
!�!C�O0iFI� ��� /j� �w \R F / | F / + �g£�LCcn�Y[_UW��q![_HJU�[
Fx| �GF + �RF / � ��R4aTLEUWipHJUW�l��L¥��q # ��!�!@�O0�FI� �?� +W��^ # �
!�!C�O0iFI� ��� /p� �mUeqJo3¨ $ ª���R4kla_c��WLSoZ��q$[THJ��RjiSUWRTLW�

xY���¬� � ��R �����eK�U�XY��K9UW�°�S[THJL-q0�¦]7p¥L��JqJ�¬[_��cnq�zl�S[THlL±RTLS·¯VlLSqJi�L � UWklkmLEUeapR¶��q # ��!�!@�O0�FI� �?� +W� UnR¶£�L-���°�
G�HlL-q��e[THJLjRhLSK9UWq¯[T��i-Ue�YK�Uni�a_ce« R^[_L-k P + ce� � + [_HJU�[bi-cWa_aTLERhk?cWqJoJR�[_cO�JaT��ql|O[THJLjRhLE·nVJL-qJi-L � �¯i-UWq
�mLO�Ja_LSoC��q # ��!�!@�O0�FI� �?� +W� UnR±£�L-���°�YUWqJoC��LSUnolRb��a_cWK ��a_cWK [_HlL F ++ [Tc F8+ � %�]�oYL��JqJ�¬[_��cnq$cW��[THlL
U�[_cWK9��ibkJUeapUe����LS�ei�cnK{k?cnRT��[T��cWq��S[THlL©R^[pU�[TL � F + �RF // � ��R�a_LSUWipHmUe�l��L���q # �
!�!C�O0iFI� ��� +@��^ # �
!�!@�	0iFI� �?� /2� �
 \R F / | F // �W£�L4cW�l[_Ue��q�Ue|¯Ue��q�[THmU�[ Fq| �GF + �0F / � ��Rga_LSUnipHJUe�l��L���q # �
!�!C�O0iFI� ��� +@��^ # �
!�!@�	0iFI� �?� /2� �

� � � >=� F ��R$U´Rh[_Ue�J��L�R^[pU�[TL�ce� # ��!�!@�O0�F�� �?� +W��^ # �
!�!C�O0iFI� ��� /p� �¥[THJL-qALS�¬[_HlL-a F ��R�UWq ��ql�¬[_��UW�0R^«
[pU�[_L�ce� # ��!�!@�O0�FI� �?� + ��^ # �
!�!C�O0iFI� ��� / � ��Ueqmow£�L�HJU
�nL{RTL-LSqw[_HJU�[0[_HlLC��ql��[T��Ue�±Rh[_Ue[TLSR�cW� � + ^ � /�UeqmowcW�

� ë ü � Ê



������� �	�
������������������������ �	�
! znv

# ��!�!@�O0�F�� ��� +@��^ # �
!�!C�O0iFI� ���U/2� UWaTL�[_HlL�R_UeK9LnJcWa F ��R¥cW�Y[pUe��qlLSo��¦]$�JaT��ql|ZUZRhLE·nVJL-qJi-L�ce��[TapUeqmRh��[T��cWqJR
[_HJU�[bi-cWqJRh[T��[TVY[_LSRgUORh]¦q¯[_Uni®[_��iSUe�¦K�UWi�a_ce« Rh[TL-k � cW� # �
!�!@�	0iFI� �?� +p��^ # �
!�!@�	0iFI� �?� /j� �WRh[_UWah[_��ql|O��a_cWK U�Rh[_U�«
�J��L{R^[pU�[TL F8+ [_HJU�[���R¥a_LSUWipHmUe�l��L���q # �
!�!@�	0iFI� �?� +@��^ # ��!�!@�O0�FI� �?� /p� ¨µUWqJo�UW��RTcZ��q � +*^ � / �¶�¦]���qJolVJi®[_��cnq
H¦]¦k?ce[THJLSRT��Rpª®�bG�HlLSq��lLS�¬[_HlL-a ��|�# ��!�!@�O0�F�� ��� � � �lcna �\| � � �Y��cWa � � U�Rh]¦q¯[_Uni®[T��i-UW��K9Uni�a_ce« R^[_L-k$ce� � +
cna0ce� � /e�ZG�HlLSq���£�L�kla_c��WL�¨Ðd^VJRh[�UnR���q3[_HlL�kla_c¯cW�©cW�©[_HlL � $ � ��K{kJ����i-Ue[T��cWqmª¥[_HJU�[�[_HlL�L ��LSi�[_R0cW�
L-XYLSi�Vl[T��ql|{[THlL0RTLS·¯VlL-qmi�L � ��q # ��!�!@�O0�FI� �?� + ��^ # ��!�!@�O0�F�� �?� / � �JUeqJo � � ��q � + ^ � /W�lUea_L¥[_HlL0RTUWK9LW� 1jc�£0�
� ��LSUnolR0��a_cWK F +9[Tc F ��q # ��!�!@�O0�FI� �?� + ��^ # ��!�!@�O0�F�� �?� / � ��[_H¦VJR-� � � ��LEUWolR0��aTcnK F +�[_c F ��q � + ^ � /ZUWR
£�L-������%�]���qJoYVJi�[T��cWq�H¦]¯k?ce[_HlLSRT��R-� F +4��[4aTLEUWipHJUW�l��L\��q � + ^ � /e�lUeqmoC£�L¥cn�Y[_UW��qZ[THJUe[ F ��R�aTLEUWipHJUW�l��L\��q
� +2^ � / UWR�£�L-������G�H¦VJRS� ��=j� ��R�klaTc��nLSo¶�YUWqJoC[_HlL0kla_cWk?cnRT�¬[_��cnqZ��cn����c�£jRS� _

ü�ü Ò{z ñ®ð®ï�|



Unité de recherche INRIA Lorraine, Technopôle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LÈS NANCY

Unité de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unité de recherche INRIA Rhône-Alpes, 655, avenue de l’Europe, 38330 MONTBONNOT ST MARTIN

Unité de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unité de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex

Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


