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 ��� SUnIQXm,K�_�SUh3hiag_RY=yfn3agTIQ	T3Y]uwv�u�Q]agnIQ9v�K,Q�QdT3u�Y]K,Q��AjWu�Q]m$_bP$h6SUnIm�K � SUuw¡3v�K
m,agJ(J K¸agT3YRu�vWj3K�_]P,jlTIm$Y]u�agn�j3K�v�Sf�USU_]u�SUnIm,K¸hzaUT3_�v�SBQRuwJ~T3v�S*Y]u�aUn�j3K�Q�J9aWj3H$v�K�Q��fhiK�_RYbK
jISUnIQ�v�K�Q2_bP�Q]K=S*TlV�j3K YbP$v�P,m�agJ(J~T3n3u�m=SUYRu�agn��%v�SU_b�rK`¡ISUnIj3KU¥��ZagTIQ'S=�ragnIQ'j3P c��fSUhlh3v�u���T3P
m,K�YRYbK�Y]K,mbG3nlu���TIK�SUTlV�_bP�Q]K,SUTlV�j3K��3v�K�Q`j�� SUY]Y]K�n�YbK�J�T3v�YRuw�£m$v�SgQRQ]K�Q��B��ag_RJ K¸h3_ba\jlT3uwY�K$Y��
T3n­J9aWjlH�v�K���hzK$_]YbK�h6SU_RY]u�m$T3v�u�K�_k_]K�h3_]P,Q]K$n�Y�SUn�YNT3n�QR[\QRY]H�J9K�m,K$v�vwT3v�SUuw_bK!S=�rK�m�h6S*_]Y�SU�rK
jl[�n6SUJ(u���TIK�j3K,Q�_bK�Q]QRagT3_bm�K,Q�¥��faUTIQ��gP�nIP$_�SUvwu�Q]aUnIQ�u�m$u-m,K j3K�_Rn3u�K$_�_bP,QdT3v�YbSUY���T3nIK
m�v�SUQ]Q]K�h3vwTIQ¸v�SU_b�gKZjlKfJ9aWj3H$v�K�Q��!hzK$_]Y]KfK$Y1nIaUTIQ�j3aUn3nIagnIQ1��TIK�v���T3K,Q�P�m�v�SUu�_]m�u�QRQ]K$J K$n\Y]Q
K�YZj3P�YbSUu�v�Q�h3_]P,m�u�Q�QRT3_�v�K-m�agJ(hzag_RYbK$J K$n\Y�jlK!v�S�J P$Y]GIa\j3KU¥
��µ ��� ³ �! 
 � F%P�v�P�m,agJ(J~T3nlu�m=S*Y]u�aUnIQ,y¸��aUn\Y]K��%SU_]v�a3y¸OZP�jlTIm�YRu�agnAj3K	v�S­�gS*_]u�S*nIm,KUy
" T3u�Y]K,Q#��jlu�QRm�_]P�h6SUn3m,K-� SUu�¡lv�Kg¥
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F�GIKBu�n�Y]K�_bK�QRY1u�n v�arQ]Q¸J a\j3K$v�Q�G6SgQ1uwnIm�_]K=SgQRK,j�uwn Y]G3KBv�SgQdY�jlK,m=SUj3K,Q�y3jlTIKBY]a�Y]G3Kf¡3_]a�Sgj
SUnIj��g_ba|�kuwnI�th3_bagJ(u�n3K�n�Ykm�v�SgQ]Q�ag�'Qd[WQdYbK$J Q�Y]GIK$[�_bK$h3_bK�Q]K$n\Y,¥�e�Qd[WQdYbK$J ��_bagJ �kG3u�mbG
_bK,QRagT3_]m,K,Q�SU_bKZS=�USUu�v�SU¡3v�K�u�Q�m=S*v�v�K�j(S %'	.�/�0��1.���!��� u�� yr�kGIK$n�SUn SU_]_Ru��USUvIm$TIQRY]agJ9K�_¸j3a\K,Q
nIagY���aUT3nIj�S�QdT32(m�u�K$n�YZSUJ aUT3n�Y%ag��_]K,��T3u�_]K,j	_bK�Q]agTl_bm,K�Q,ylYRG3u�Q�m�TIQdYbagJ9K�_%u�Q1v�arQRY,¥ F�GIK
�3_bQdY1J9aWjlK�vIag�iY]G3u�Q ¤\uwnIj�u�Q Y]GIK54`_]v�SUnI�!v�arQRQ�J9a\j3K�v3�kGlu�mbG GISgQ¸_]K,QdT3v�Y]K,j9uwn�Y]GIK���K$v�v®�
¤\n3a��kn64`_Rv�SUnI��v�agQ]Q���aU_]J~T3v�S87ªO�arQ]Q9L|{r{:9Wy`�1G6SUh3Y]K�_ L<;$¥�e v�agY�ag�%�1ag_]¤�G6SgQ�¡zK�K�n
j3agnIK!K��gK�_fQRuwnIm,K-Yba��rK$nIK�_bSUv�u�¯,KBYRG3u�Q�K VWhl_bK,QRQRu�agn�¥
F�G3K9v�agQ]Q-J a\j3K$v ��K(m,agn3QRu�jlK�_�m=SUn¨_bK�hl_bK,QRK�n�Y~m$u�_]m�T3uwYR�£Qd�ku�Y]mbGIK,j�YbK$v�K�hlGIagnIK�nIK�Yd�

��ag_R¤\Q,y�QRuwnI�gv�K9Q]K$_]��u�m�K YbK$v�K�hlGIagnIK n3K�Y£�1ag_]¤\Qt�ku�YRG �lVWK,j¢_baUT3Y]uwnI�3y`e�F�� nIK$Y£��ag_R¤\Q,y
SgQZ�1K�vwv`SUQZYRGIK�QdYba\mbG6SgQdY]u�m�¤�n6SUhIQ]Sgmb¤�hl_bag¡3v�K�J�¥0=fQdu�nI�9Q]agJ9K!J9uwnIag_kJ9aWjlu �Im=S*Y]u�aUnIQ,y
u�YNu�Q!SUv�QRa�hzarQRQRuw¡3v�K�Y]a	J a\j3K�vwu�¯�K�agYRGIK�_!Qd[WQdYbK$J Q�QRTImbG�SgQ�y���aU_Nu�nIQdY�SUn3m,Kgy�e�F�� nIK�Yd�
��ag_R¤\Q��ku�YRG ¡3u�jlu�_]K,m�YRu�agnISUvIv�uwn3¤\Q1ag_�e�F�� nIK$Y£��ag_R¤\Q%�ku�Y]G _bagT3Y]KBQRK�h6SU_bSUY]u�agn�aU_1�kuwY]G
J~T3v�YRu�h3v�K$V\u�n3�~Sgm$_barQRQZ_]agT3YbK�Q,¥
� n Y]G3K9QRK,��TIK�vªy'YRGIK(SU_]_Ru��USUv�m=SUvwv�QNu�n�YRGIKtJ a\j3K�v SU_bK�QRTlh3hzagQ]K,j¨Yba	¡zK�K VWhiagnIK$nl�

Y]u�S*v�v�[�jlu�QdY]_]uw¡3T3Y]K,j2y6�kG3u�mbG u�QfnIaUYBnIK�m,K,QRQbSU_Ru�vw[�YRGIK~m=SUQ]K~��ag_ZGIagv�jlu�nI�(Y]uwJ K�Q,y�Q]a�Y]GISUY
Y]GIK	QdY�SUYRu�agn6S*_][�h3_baU¡6SU¡3uwv�u�YRu�K�Q!GIS|�gKXS­h3_ba\jlTIm$YR�¬��aU_]J+Q]agvwT3Y]u�agn¢¤�nIa|�kn SUh6SU_RY~��_bagJ
S	n3ag_]J SUv�u�¯=SUYRu�agn�m,aUnIQRYbSUn�Y=¥(^#K$_]��ag_RJ�SUn3m,KtJ K,SgQRTl_bK,Q!m,SUn¨¡iK�K$V\h3_]K,Q]QRK,j�SUQ-QRu�J(h3v�K
��T3nIm�YRu�agn3Q%ag��Y]GIagQ]K-nIag_RJ�SUvwu�¯,SUY]u�agn(m,agnIQdY�SUn�Y]Q,y3�kGIarQRK!m,agJ(h3T3YbSUY]u�agn�u�Q1Y]GIK$n­S*nXuwJ(�
hzag_RY�SUn�YBmbG6SUv�v�K�nI�gKg¥B¦/GIK$n Y]GIK�QRY�S*YbK~Qdh6Sgm,K~u�Qfv�SU_b�rKUyzS�jWu�_bK�m�YBm,agJ(h3T3YbSUY]u�agn­u�Qfu�nW�
Y]_�SUm�Y�S*¡3v�K�¡3T3Y#Y]GIK$_bK%K VWu�QRY]Q`Q]agJ9K�K�2(m�u�K$n�Y`J K$Y]GIa\j3Q'TIQRuwnI�B��ag_'u�nIQdY�SUn3m,K%m�agn��ragvwT3Y]u�agn
ag_�� SgQRY5>IagT3_Ru�K�_�YR_�SUnIQd��ag_]J9Q?7A@-ag¡6S=[rSgQRG3u#SUn3j �­SU_R¤�L|{r{�s\y6OZarQRQ�L={r{:9B; ¥ �ZK��rK$_]YRGIK$�
v�K,QRQ,y\Y]GIK�Q]K-m,aUJ~¡3u�nISUYbag_Ru�SUv�S*v��rag_Ru�YRG3J Q�m,SUn�nIagY�¡zKZTIQ]K�j���aU_kSUvwv�Y]aghiagv�ar�Uu�K,Q�y�Q]a~Y]GISUY
��K�G6S=�rK(Q]agJ9K�YRu�J9K,QNY]aXTIQRK��Xagn�YbK �%SU_]v�a�J9K�YRGIa\j3Q�SgQ-u�nC7ªO�arQ]Q(L|{r{B9Wy�OZagQ]Q�SUnIj
¦¢SUn3��L|{r{rxB;$y��kGIK�_]Kk��aUn\Y]Kk�%SU_Rv�aZJ K$Y]GIa\j3Q�TIQRuwnI�fuwJ9hiag_]YbSUnIm�K¸Q]SUJ(h3v�uwnI�kYbaf_]K,jlT3m,K
Y]GIK!K,QdY]uwJ�SUY]ag_
� Q��USU_Ru�SUnIm�KNG6S=�rK!¡zK�K�n­SUh3h3vwu�K�j2¥
� n�YRGIK h3_]K,QRK�n�Yth6SUhiK�_,y���K�uwJ9hl_ba|�rK(Y]GIK�Q]K v�SgQRY�_bK,QdT3v�Y]Q�¡�[�T3QRu�n3�­_�SUn3j3agJ(u�¯,K�j

��TISgQRu®�d��agn�Y]K��%SU_Rv�a	J9K�Y]G3aWj3Q�j3K$�rK�v�aghiK,j¨uwnD7ª�1_�SUnlv�K�[ S*nIj�^#SUY]Y]K�_]Q]agn/L={�sgqly'F�T3���
�3n L={r{rqrSly2F�T32�n L|{r{�sgSWy�F�T�2(n L|{r{�s�¡�y�F�T�2(n L|{r{g}:;$¥ " T3mbG¨Y]K,mbG3n3u���TIK,Q�TIQ]Ktv�a|�
jlu�QRm�_bK$h6SUnIm$[ QRK,��TIK$nIm,K�QE7 �Zu�K�j3K�_R_bK$u�YbK$_NL|{g{�xB;$y��kG3u�mbG�G6S=�rKNYRGIKBh3_]aghzK$_]Y£[(Yba�¡iKN��T3u®�
mb¤\vw[�T3n3u���aU_]J(v�[9jlu�QdY]_]uw¡3T3Y]K,j­a|�gK�_BYRGIK�uwn�YbK,�U_�SUYRu�agnXQRhISgm,KUy2SgQfS(�USU_Ru�SUnIm�K�_]K,jlT3m�Y]u�agn
YbK,mbGln3u���TIKU¥�F�G3u�Q�m=SUn�v�K=Sgj Yba��g_]K=SUY�u�J(h3_ba|�gK�J9K�n�YbQ�¡�[ _bK�jlTIm�uwnI�­YRGIK�m,aUn �Ij3K$nIm,K
u�n�YbK$_]�USUv\�ku�jlYRG~�ku�YRG~_bK�QRhiK,m�Y�Yba-SBQdY�SUn3jISU_bjt��agn�YbKZ�%SU_Rv�aZJ K$Y]GIa\j2¥#F�G3u�Q'YbK,mbGln3u���TIK
G6SgQ-SUvw_bK,Sgjl[X¡zK�K�n¨SUh3h3vwu�K�j­u�nF7ÅOZagQ]QtL|{r{B9B;�Y]a h3_ba\jlTIm$YR�ª��ag_]J J~T3vwY]uw�¬m�v�SgQ]QZ��TIK�T3uwnI�
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nIK�Y£�1ag_]¤\Q 7ªSgQZSUn�uwJ9h3_]a|�rK�J9K�n�Y�ag�'Y]G3K!�1ag_R¤	j3agnIK-uwn�7ÅOZagQ]QZSUnIj	¦�SUnI��L|{r{�s�;%SUnIj
u�n 7ÅF�T�2(n L|{g{rqU¡�;`YbatS�h6SU_]YRu�m$T3v�SU_¸v�agQ]Q1J9a\j3K�v��kG3u�mbG	_]K�h3_]K,QRK�n�YbQZS�m�K�v�vwT3v�S*_1Qd[\QRYbK$J
�ku�Y]G�jl[�n6SUJ(u�mf_]K,QRagT3_bm�K-QRG6S*_]u�n3� 7A>'v�K�J(u�n3��K$Y�SUv#L|{r{:9B; ¥�¦¨KNm,agn3QRu�jlK�_%GIK$_bKBYRGIKN�rK �
nIK�_bSUv�u�¯,K,jXm�v�SgQ]QZag�#v�arQRQZJ9aWjlK�v�QkQdY]TIjWu�K,jXu�n 7ªO�arQ]Q�L|{r{:9�;%SUnIj�S*h3h3v�[�aUT3_�YbK,mbGln3u���TIK
YbatY]GIK�Q]K�J a\j3K�v�Q,¥ � Y�u�Q�StJ aU_bK-�rK$nIK�_bSUv�J a\j3K�vzY]G6SUnXY]G3K�agn3K�jlK,Q]m$_]uw¡zK�j�u�n 7ÅF�T32�n
L|{r{rqU¡ ;$yl�kG3u�mbG�y3TIQdu�nI�tY]_Ru���u�S*v�SgjUc T3QRY]J9K�n�Y]Q,y �3Y]Q�YRGIK!QbSUJ9K-¤�u�nIj�ag�'��_�SUJ9K��1ag_R¤i¥
F�G3K(h6S*hzK$_�u�Q!ag_b��S*n3u�¯�K,j SgQ!��agv�v�a���Q�¥ � n " K�m�YRu�agn¢x	�1K�h3_bK�Q]K�n�Y�Y]GIKtJ9aWj3K$v�agn

�kG3u�mbGt�1K��ku�vwv���ag_R¤tSUn3j�u�n " K,m�YRu�agntpf��K%_]K,m,SUv�v\Y]GIKk��agn�YbK��%S*_]v�afJ K$Y]GIa\j�ag�H7ÅOZagQ]Q
L|{r{:9WyzOZagQ]Q!SUnIj ¦�SUnI� L|{g{�xB;$¥ �fK V\Y=y2�1K(jlK,Q]m$_]uw¡zK~YRGIK~_�SUn3j3agJ(u�¯,K�j���T6SgQduw�d�Xagn�YbK
�%SU_]v�a�J K$Y]GIa\j uwn " K,m$Y]u�aUn � SUnIj��1K-�gu��gKBn�T3J K$_]u�m=SUvzK$V\hzK$_]uwJ K$n\YbSUY]u�agnIQ�uwn " K�m�Y]u�agn
9W¥ >#uwn6SUv�vw[ry*��KZj3K,QRm�_Ru�¡iKZuwn " K,m�YRu�agn q�SUn uwn\Y]K,�g_bSUv3_]K�h3_]K,Q]K$n�Y�SUYRu�agn ag�znIaU_]J SUv�u�¯=SUYRu�agn
m,agnIQdY�SUn�Y]Q�j3K��gK�v�aghzK�j/u�n 7 @-ag¡6S=[�SgQdG3u-S*nIj �­SU_R¤ L={r{�sB; ¥ " uwJ~T3v�S*Y]u�aUnAT3QRu�n3��Y]G3u�Q
u�n�YbK��g_�SUv���aU_]J Q]K�K�J9QZY]a9¡iK�Sth3_]agJ9u�QRuwnI��jlu�_]K,m�YRu�agnX��ag_���T3_RY]GIK$_f�1ag_]¤�y�K,QdhzK�m�u�S*v�v�[ u��
_�SUnIjlagJ9u�¯,K�j���T6SgQRu®�d��aUn\Y]K��%SU_Rv�a J9K�YRGIaWjlQ-SU_bK�TIQ]K�j2¥�¦¨K~K VWhlv�SUuwn�Y]GIK$n��kG6SUY!SU_]K
Y]GIK!m�Tl_]_bK$n�YZvwu�J(u�YbSUY]u�agnIQ¸ag�#YRG3u�Q%¤�uwnIj�ag��Qdu�J~Tlv�SUYRu�agn���aU_kY]GIK-h3_]K,Q]K$n�Yf��ag_RJ­¥

� � �(���k"

F�GIK�J9a\j3K�v��1K�T3Q]K!GIK�_]K�u�Q�J9ag_]K�jlK�Y�S*u�v�K�j	u�n�7ªO�arQ]Q!L|{r{B9B;kSUnIj�_bK�hl_bK,QRK�n�YbQNS��ku�j3K
_�SUnI�gK�ag��YbK$v�K�m,agJ(J~T3n3u�m=SUYRu�agn�SUhlh3v�u�m=SUYRu�agnIQ�¥f¦¨K~m,aUnIQRu�j3K�_!S9QR[\QRY]K�J m�agnIQRu�QRYRu�nI� uwn
� v�uwn3¤\Q��kuwY]G¢S­m=SUhISgm�uwY£[�ag�	��
~¡6SUnIjl�ku�jlY]G�T3n3u�Y]Q���aU_�vwu�n3¤
�I¥�F�GIK�_]K	SU_bK SUv�QRa��
m�v�SUQ]Q]K�Q�ag��m,SUv�v�Q,¥$4�SgmbG�m=SUvwv�m�v�SgQ]Q	�87������������������8;1u�QkmbG6SU_bSgm�Y]K�_]u�¯,K�jX¡�[

� � nIj3K$hzK$nIj3K�n�YB^#agu�Q]QRagn�S*_]_]uw�USUvzh3_]aWm�K,QRQ]K,QZ�ku�YRGX_bSUYbK��! U¥
� � nIj3K$hzK$nIj3K�n�Y`G3agv�jluwnI��Y]u�J9K,Q 7 n3agY#n3K,m,K�Q]Q]SU_]uwv�[�^#agu�Q]Q]aUn~h3_ba\m,K�Q]QRK,Q/;��ku�Y]G�J K,SUn
�#"�$% *¥

� e�_bagT3Y]K'&( �)+*,�-�������.���0/��kG3u�mbG­u�Q�S(QdT3¡IQ]K$YNag�#v�uwn3¤\Q%_bK,��T3uw_bK�j���ag_�K V3S*J9h3v�K
Yba�m,aUn3nIK,m$Y�Y£��a(nIaWjlK,Q,¥

� F�GIK�1� ~¡6SUnIjl�ku�jlY]G�T3nlu�YbQN_]K,��T3uw_bK,j�u�n�K,SgmbG v�u�nl¤2��34&5 ~��ag_!S	m=SUvwv¬¥ � n YRGIK
m=SgQRK�ag�3e�F�� nIK�Y£�1ag_]¤\Q`�kuwY]G�hiK=S*¤�_bSUYbK�SgjlJ(u�QRQRu�aUn�y617 1j3K�n3agYbK�Q�Y]GIK¸hzK,SU¤!_�SUY]K
ag�iSNm�v�SgQ]Q8�~QRK�_]��u�m,K 7������������������8; ¥ � ntYRGIKkm=SgQRK�ag��QRY�S*Y]u�QdY]u�m=SUv\J~T3vwY]u�hlv�K$V\uwnI�3y
u�YkjlK�nIagY]K,Q�Y]GIK!K�9zK�m�Y]uw�rK-¡6SUn3jl�ku�jlYRG�¥

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� 9

" T3h3hiarQ]KtY]GISUY�S	m=SUvwv`ag�1m�v�SgQ]Q'� SU_R_]u��gK,Q�¥ � �1YRGIK�_]K�u�Q-S�v�uwn3¤2��3 &( �QRTImbG Y]GISUY
J ag_]K	Y]G6SUn ��
 � 1� X¡ISUnIjl�ku�jlY]G T3n3u�Y]Q S*_bK�SUv�_]K=Sgjl[�TIQ]K�j2ykY]GIK$n Y]G3K­m=S*v�vku�Q�v�agQRY=¥� YRGIK�_R�ku�QRKgyiYRGIK�m,SUv�v�u�QBSgjWJ9uwY]YbK�j�SUn3j 1� �u�QZj3K�jlTIm,K�j�ag�`Y]G3K~S=�USUu�v�SU¡3v�K-m,SUh6Sgm$u�Y£[Xag�
K=SgmbGXv�uwn3¤ ��3 &( -T3n�Y]uwv2Y]GIK!QRK�_]��u�m,K-u�Q�m,aUJ9h3v�K�Y]K,j2¥
efQ�uwnD7ÅOZagQ]Q�L|{r{:9�;$y�j3K �lnIK��	
~SgQ!Y]G3K9QRK�Y�ag��m$v�SgQRQ]K�Q�TIQdu�nI��v�uwn3¤ �Iy�u¬¥ Kg¥®y��	
 �

* � 3 *,�-��������� � /�� ��3 &( /	�Ie�QdY�SUY]K!ag�#YRGIK!QR[\QRY]K�J u�Qk�Uu��rK$n�¡�[�YRGIK-�rK�m�YbaU_

 ����
����������.��
����

�kGIK�_]K�
% �u�QfYRGIK�n�T3J~¡iK�_Bag��m=S*v�v�QZag��m$v�SgQRQ � 7�� � �-�����������8;�uwn�Y]GIK�QR[\QRY]K�J�¥!F�GIK
QRY�S*YbK!QRh6SUm,K-u�Q%YRGIK�n

� � �� � 
 3�� � � ��� "!$#	% 1  
  '& ��
)( � & � & ��* +, �
��ag_bK�a|�rK�_,y1YRGIK�Q]K�Y �  �ag�fQRYbSUYbK�Q���aU_t�kG3u�mbG S m=SUvwvkag�fm�v�SUQ]Q�� 7��4� �-�������.���8;�u�Q
SgjlJ(u�Q]Qdu�¡3v�Kfu�Qk�gu��gK�nX¡\[

�  	� �� � 
 3 � �-� "!$#	% 1  
  �& ��
 � 1� .( � 3 &( * +, �
� K�nIagY]Kf¡�[0/ �1�324���������.�526�7��YRGIKBK���Tlu�v�uw¡3_]uwT3J _bSUnIj3aUJo�rK,m$Ybag_�QRTImbG Y]G6SUY82  

7���� �-�������.���8;�u�Q%Y]G3K�QdYbK,Sgjl[XQRYbSUYbK-n�T3J~¡iK�_Zag��m�v�SUQ]Qd� ��m=SUvwv�Q,¥¸¹�K�Y:9- 5�+�! �"�$  N��ag_
� � �-�������.��� ¡zK!Y]G3K!YR_�S 2(m!u�n�YbK$nIQRuwY£[	ag��m�v�SUQ]Q5�i¥ >6aUv�v�a|�kuwnI� 7ªO�arQRQ�L|{g{:9B;$y;/ G6SgQ
Y]GIK-��agvwv�a|�ku�nI��jlu�QdY]_]uw¡3T3YRu�agn

� <��=/ � 
 ��� �>
�?
 A@B� 9DCFE 
  DG( 
 3 � �kGIK$_bK

> � �
 !$H
�?
 A@B� 9DCFE 
  DG

u�Q%Y]G3K!n3ag_]J SUv�u�¯=SUYRu�agn9m,aUnIQRYbSUn�Y=¥
>Iag_!vwu�n3¤ � 3 *,���������.��� /�y#v�K�YJI%
��LK  !$#	% 17 $2  (¡iK(YRGIK(K,��T3u�vwu�¡3_Ru�T3J SUJ9agT3n�Yag�%¡6SUn3jl�ku�jlYRG¢TIQRK,j2¥�eZn�u�J(hzaU_]Y�S*n\Y!J9K=SgQdT3_bK9agn¢YRG3u�Q!J a\j3K$v1u�Q�YRGIK	SgQd[\J(h3Y]agY]u�m

¡3v�a\mb¤�u�nI�~h3_]ag¡6SU¡lu�v�uwY£[9��aU_ZS�m$v�SgQRQd� �	m,SUv�v
M( 	� � � � <:�NI%
 & ��
 � 1� O( � 3 &( P� � � � >  >

GHG Ì
IKJ+LNM



q � �&� � 	������6�

�kGIK�_]K >  � K 
 ! H E � � A@B� 9 C E " 
  DG�u�Q�Y]GIK n3ag_]J SUv�u�¯=SUYRu�agn�m�agnIQdY�SUn�Y~��ag_�Y]GIK QbSUJ9KQR[\QRY]K�J ¡3T3Y��kuwY]G~SZ¡6SUn3jl�ku�jlYRG~m,SUh6Sgm$u�Y£[���
 � 1� 1uwnIQRY]K=Sgj�ag� ��
`u�n�K=SgmbG~vwu�n3¤ � 3 &( Uyu¬¥ Kg¥®y3TIQRuwnI�9QdY�SUY]K�Qdh6Sgm�K �  -u�nIQdYbK,Sgj­ag� � 7ªO�arQ]Q�L|{r{:9\y3h6Sg�rK�L|q��B;$¥ �ZagYbK-YRG6SUYZY]GIK�Q]K
m,agnIQdY�SUn�Y]Q�SUvwv�a|� Y]a¨m�agJ9hlT3YbKXJ�SUn�[©agYRGIK�_(hiK�_]��aU_]J SUnIm,K	J9K=SgQdT3_bK�Q,ykQRa�Y]G6S*Y(YRGIK
¤\n3a��kv�K,j3�gK�aU�#YRGIK�uw_k�gS*v�TIK�Q�u�Q�StmbG6SUv�v�K�nI�Uu�nI�~hiagu�n�Y,¥
F�G3K�_bK¸K$V\u�QRY'KK2(m�u�K�n�Y#m,agJ~¡lu�n6SUY]ag_]u�SUvgSUv��raU_]u�YRG3J9QiYbaZm,aUJ9h3TlYbK`Y]G3K¸nIaU_]J SUv�u�¯=SUYRu�agn

m,agnIQdY�SUn�Y]Q SUnIj�YRGIK�ntYRGIK1v�arQ]Q'h3_baU¡6SU¡3uwv�u�YRu�K�Q,y|¡3T3Y#Y]GIK�Q]K�J9K�YRGIaWjlQ�j3aBn3agY��1ag_]¤!��ag_`SUv�v
Ybaghiagv�ag�gu�K�Q 7 uª¥ KU¥wyIQdG6SUhiK�ag� &( O( �3; 7ªO�arQ]Q!L|{g{:9B;$¥ � nX� Sgm�Y,y�m�agJ(h3T3Y]uwnI�tY]GIK�Q]K!�USUv�TIK�Q
u�Q�S �B^��£m�agJ(h3v�K$YbKNh3_]ag¡3v�K$J­yWQ]a�Y]G6S*Yk��K!TIQ]K!Qdu�J~T3v�SUY]u�agn�Y]K,mbG3n3u���TIK,Q�¥
efQ~S�v�SgQRY�_bK$J�S*_]¤�y#nIaUYbK9YRG6SUY�Y]G3u�Q�J9aWjlK�v�u�Q��rK�_R[��gK�nIK$_�SUv��`�ku�Y]G¨�rK$_][¨QRu�J(h3v�K

J a\jlu �3m=SUYRu�agnIQ1agn�Y]GIK!QdY�SUY]K�Qdh6Sgm�K � y3u�Y�m,SUn�S*v�Q]a~_]K�h3_]K,QRK�n�Y�7ÅOZarQRQ!L|{r{:9B;
� SUnXe�F�� n3K�Y£�1ag_]¤��ku�YRGXjl[�n6SUJ(u�m-Q]K$_]��u�m�K��UjW[\nISUJ9u�m$�ª_bagT3Y]K-Q]K$h6SU_�S*Y]u�aUn��
� SUn(e�F�� n3K�Y£�1ag_]¤~�kuwY]G(QRYbSUY]u�mkag_�jl[�n6SUJ(u�m �£QRK�_]��u�m,KkQ]K$h6SU_bSUY]u�agn	�*J~Tlv�Y]uwh3v�K V\u�nI�
Sgm�_]arQ]Qk_]agT3YbK�Q
�

� SBm,K$v�vwT3v�SU_#QR[\QdYbK�J �ku�YRG�jl[�n6SUJ(u�m1_]K,QRagT3_bm�KkQRG6S*_]u�n3�-SgQ`j3K�Q]m$_]u�¡iK,jtuwn 7A>#v�K�J(u�nI�
K�YZSUv�L={r{ � ; ¥

� � ���t��� � �!�#"$� ���,
 �	",�-�������

eBQNY]G3K~nIag_]J SUvwu�¯=S*Y]u�aUn­m�agnIQRYbSUn�YbQ�SU_]K~T3n3¤�nIa|�kn�y�u�YNu�QBu�J(hiarQ]Qdu�¡3v�K�Yba	Qdu�J~Tlv�SUY]K�jlu®�
_bK,m$Y]vw[9YRGIKN_�SUn3j3agJ �gK,m$Ybag_:/�y3Q]at�1K-QRu�J�T3v�SUY]KNS~_�S*nIj3agJ��rK�m�YbaU_
� �ku�Y]GXStjlu�QRYR_]uw�
¡3T3Y]u�agn�Y]GIK!m$v�arQRK,QRY�Y]a�/�¥��1[	Y]G3u�Q,yl�1K�j3a(�kGISUY�u�Qkm=S*v�v�K�j	u�n­��agn�YbK��%SU_Rv�atY]G3K,ag_R[

���� 	����A�����/�0�+����� % 
���� 7A>#u�QRG3J SUn�L|{r{�sB; ¥`¹�K�Y¸TIQ1K$V\h3v�S*u�n�GIa|�/u�Y�u�Q uwJ9h3v�K�J9K�n�YbK�j(uwn
7ªO�arQ]Q!L|{r{B9Wy3O�arQ]QZSUn3jX¦�SUnI��L|{r{rxB;$¥

>Iag_�� & � & �¢y'v�K�Y��� ������� *6��
�"�1� 4� � 3 &5 / ¡iK�Y]GIK�J�S�VWuwJ�S*v�hiarQ]Qdu�¡3v�K
n\TlJ~¡zK$_-ag�¸m�v�SgQ]Q � �­m,SUv�v�Qfu�n­Y]GIKtQd[WQdYbK$J SUnIj��  �¡iK�S9Y]_RT3nIm,SUYbK�j¨^'agu�QRQ]agn�_bSUnIj3agJ
�gS*_]u�S*¡3v�K`�kuwY]G�h6SU_�S*J K$YbK�_! , ¸SUnIj��gS*v�TIK�Q'uwn *#" �������.�$�' 6/�¥�F'a�� Sgm$u�v�uwY�SUY]K�Y]G3K1m,SU_]_R[\uwnI�
agT3Y=yk�1K�QRT3h3hiarQRK�Y]G6SUY Y]GIK��  7 �+� �-�������.���8;9SU_bK­uwnIj3K$hzK$nIj3K�n�Y,¥ � K �3nIK SUv�QRa
� � �����7���������$� � ���ku�YRG��gS*v�TIK�Q�uwn&%� �ku�Y]G

%� ��*#" ���������$� � /(' �����)' *#" ���������$� � /,�

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� s

SUnIj nIaUYbK�� uwYbQ�h3_baU¡6SU¡3uwv�u�Y£[�jWu�QRYR_]uw¡3T3Y]u�agn�yr�kG3u�mbG	u�Q¸Y]GIK$_bK���aU_bK-S�hl_ba\jlTIm�Y�ag��Y]_RT3nIm,S*�
YbK,j�^#aUu�Q]QRagnXv�S=��Q,¥�F�GIK$n

> � �
 !��H � � 
 � �)� ���	� � ��� �� ��� ��
 7dL<;

�kGIK�_]K � � 
 �8� � � A@B����
 EECFE���� � 
 3 � �kSUn3j � ���	� � �¸u�QkY]G3K�K V\hzK�m�Y�S*Y]u�aUn­�ku�YRG�_]K,QdhzK�m�YZYba
h3_bag¡ISU¡3u�vwu�Y£[�J9K=SgQdT3_bK��2¥

=ZQRuwnI���tu�nIjlK�hiK�nIj3K$n�Y%�rK�m�YbaU_bQ ���������ku�YRG�Y]G3KBQbS*J KZv�S=� SgQ �AyWK�QRYRu�J SUYbag_]Q1aU� >
SUnIj M( 7�� � �-�������.���8;kSU_]KN_bK�QRhiK,m�YRu��gK�v�[���� � �� ��� @B� �.����� ��� �
SUnIj �! �  �� � K �� @B� � �  � ���"� ���N�K �� @B� �.�������#� �
�ku�Y]G$� � � "%��S*nIj&� �  � ���"����� ���'�.����� ��� � � ����� ��� 3 �  �5� =fQdu�nI��Y]GIK���K$n\YR_�SUv�¹2u�J(u�Y
F�GIK,ag_]K�J SgQ(�*) + y��1K(ag¡3Y�S*u�n S�m,agn �3j3K�nIm�K(uwn�YbK�_R�USUv¸SUY-_]u�QR¤-,/. ��ag_ M( 7 � �
�-�����������8; 01 �! �  �� � � � 2�3 4 �  ���� �  ��65 � � �! �  ��87 � ��2/3 4 �  ���� �  ��95 �;:<
�kGIK�_]K � 4 �  �� �>= �@?;=� �A� �  � � ��B �! �  ��DCFEHG �I�(�J� � � � � 7 � �! �  �� �I=J?;=� �A���
m=SUn�K=SgQdu�vw[9¡iK!K,QRYRu�J SUYbK�j 7A>#u�QRG3J SUn�L|{r{rsB;$¥
eZv�v~YRGIK�h3_baU¡3v�K$J u�Q _]K,jlTIm�K,j nIa|� Yba/YRGIK©mbGIagu�m�K©ag� h6S*_�SUJ9K�Y]K�_bQ  , 7 � �

�-�����������8;$¥�F�G3K�G3K�T3_Ru�QRYRu�m	j3K$�rK$v�aghiK,j©u�n 7ÅOZarQRQ�L|{r{:9Wy�O�arQRQ9S*nIj�¦¢SUn3�AL={r{�xB;�u�Q
YbatY�SU¤gK

 , 	�1� � 7 � �K, � � ��L � �>M E 9- !��aU_5�����-�����������
�kGIK�_]K L � �ONHP �>Q 
JQSR � K  ! #	% 1� F9- � "���
Zu�Q�SgQ]QdT3J9K,j�nIagY�Ybat¡iK��U_bK=S*YbK�_kYRG6SUn�agnIKU¥

GHG Ì
IKJ+LNM



} � �&� � 	������6�

� � ��
 �	",�-���$��� �����,����� �����	��
 ��
���� �9�������t� ���t���o� ���'"��

 �%�'&	�9���

���
	 �
��������������������� ��!#"$�&%'�(�#)*�,+-�
. TISgQRu®�d��agn�Y]KN�%SU_Rv�a!J K$Y]GIa\j3Q1SU_bKZj3K$�ragY]K,j�Yba�m,aUJ9h3TlYbKfYRGIK�u�n�YbK��g_�SUv�ag�2S���T3n3m�Y]u�agn/ agn�Y]G3K(jlagJ�S*u�n10 " ���3254�y'Q]S=[ry�YbaXm,agJ(h3T3Y]K7698 :<; �>=@? / �BA��DCEA�¥~¦�K�j3K�Q]m�_Ru�¡iKtGIK�_]K�G3a��
Y]GIK�Q]KfY]K,mbG3nlu���TIK,Q�aghzK$_�SUY]KBS*nIj9�1KB�ku�vwv6Q]K�Kfu�n9QRTl¡l�£QRK,m�YRu�agn � ¥Ðp!GIa|�§Yba�TIQ]KZY]GIK$J Yba
agT3_`hiK�_R��ag_]J SUnIm�K�K��USUvwT6SUYRu�agn~hl_bag¡3v�K�J �kG3u�mbGtu�Q�YbaN�1ag_R¤~agT3Y SNQRT3J(J�S*Y]u�aUn�u�n3QRYbK,Sgj
ag�`S*nXuwn�YbK,�U_�SUYRu�agn�yWa|�rK�_BStjlu 9iK�_]K�n�Y�¤�u�nIj�ag�#QRh6SUm,Kg¥. T6SUQRuw� ��agn�YbK~�%SU_]v�a(J9K�YRGIa\j3Q 7 �Zu�K�j3K�_R_bK$u�YbK$_�L={r{�xB;�SU_bK�j3K�Y]K�_RJ9uwn3u�QdY]u�m�SUnISUv�ar�gQ
ag����aUn\Y]K	�%SU_Rv�aXagnIK�Q~SUnIj TIQ]K %'	�F ��
'����� � �3������1 �.�<G+� �����/�/� �IH � ��� � � !9J K �kG3u�mbG�G6S=�rKY]GIK!h3_baUhzK$_]Y£[Xag��GIS|��uwnI��St� SgQRYZT3n3uw��ag_]J4jlu�QdY]_]uw¡3T3YRu�agn�¥1F�GIK�SUh3h3_]a|V\uwJ�SUY]K-�gS*v�TIK!ag�
698 :<; �>=@? / �BA��DCEA u�QfYRGIK�n �� ��� @B� / �IH � ���=��SUn3j�SUn K�_R_bag_f¡zaUT3nIj­u�QB�guw�rK�n ¡�[XY]GIK @!aU¤WQdJ�S��
LZv�S=�k¤US�F�GIK,aU_bK�J 7 �Zu�K,j3K$_]_bK$u�Y]K�_!L|{r{rxB;NM

OOOOO
�� �� � @B� / �IH � ���=� �
P 8 :<; �>= ? / �BA��DCQA OOOOO &SR � / �$TVU�,W �BH � ��� � � !9J KYX

�kGIK�_]K R � / ��u�Q%YRGIK-�gS*_]u�S*Y]u�aUn	ag� / SUnIj
TZU� ���IH � ���=� � !9J K ��� [<\^]_ ! � :<; �>=@? OOOOOO �� �� � @B� � 8 :<; _ � �BH �����=� � 4?


 @B� A 

OOOOOO

u�Q`Y]G3KZjWu�Q]m$_bK$h6SUnIm$[�ag�zYRGIK�� �3_bQdY¸K�v�K$J K$n�YbQ�ag��Y]GIKZQ]K���T3K�nIm�K��BH ���#� � � !9J K ¥`F�GIKfm�agn��rK$_R��rK�nIm�K!QRhiK,K,jXu�Q%YRGIK�n��gu��gK�n�¡�[�Y]G3K�jlK,m�_]K=SgQdu�nI�(QRhiK,K�j�aU�#YRGIK!jlu�QRm�_bK$h6SUnIm$[r¥ >Iag_%v�a|�
jlu�QRm�_bK$h6SUnIm$[XQ]K,��TIK$nIm,K�Q,yzYRG3u�Q�QdhzK�K,j­u�Q-`0� �^a � �Ib ���;�$45��yI�kG3u�mbG­u�Q�m�agngcdK,m$Y]T3_]K,j­Y]a9¡iK
Y]GIK�¡zK�QRY¸hzagQ]QRuw¡3v�K?7 �Zu�K�j3K�_R_bK$u�YbK$_ZL|{r{�xWy�F�T32�n�L={r{�sgS:; ¥ ��agn3Q]K,��TIK$n�Y]v�[gylu�� R � / ��u�Q �l�n3u�Y]Kgy�Y]GIK5@-ag¤\QRJ S*�$L�v�S=�k¤US!¡iagT3n3j9v�K,Sgj3Q Yba�SUn�K$_]_]ag_�u�nZ`�� � a � �Ib ���;� 4 �by\� SgQdYbK$_1YRG6SUn
Y]GIK!agnIK!ag�`��agn�Y]K��%S*_]v�a~J9K�YRGIa\j3Qk�kG3u�mbGXu�Q%uwnc`0� � a �ed = �b¥

�¸T3Y9YRGIK�h3_bag¡lv�K�J �ku�Y]GAY]G3K,Q]KXJ K$Y]GIa\j3Qtu�QtYRG6SUY=y1K��gK�n§uw�fYRGIK�m�agn��rK$_b�rK$nIm,K­u�Q
� SgQRY,yfY]G3K K$_]_]ag_	u�Q Tln3¤�nIa|�kn u�nEh3_bSgm�YRu�m�K�¡zK�m=SUTIQRK T3QRT6SUv!K$_]_]ag_	¡zaUT3nIj3Q	v�uw¤rK­YRGIK
@!aU¤WQdJ�S��$LZv�S=�k¤gS�agnIK9j3K�hiK�n3j�agn�T3nl¤\n3a��knAag_�K$V\YR_bK�J9K�vw[�v�SU_]�rK���TISUn�Y]u�YRu�K�Q,¥�>6aU_
K$VlSUJ(h3v�KUy`Y]G3u�Q�u�Q�YRGIK	m=SUQ]K�ag��Y]GIK��USU_Ru�SUYRu�agn2y#�kG3u�mbGAu�Q~u�n��gK�nIK$_�SUv%Tln3¤�nIa|�kn �����

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� {

v�SU_]�rKgy'SUnIj¨ag�%YRGIK jlu�Q]m$_bK�hISUnIm�[���ag_!�kG3u�mbG¢Y]G3K9agnlv�[ �USUv�TISU¡3v�K~¤�nIa|�kn�¡iK�G6S=��u�aU_�u�Q
Y]GIK9SgQR[�J(h3YbaUY]u�mtaUnIKg¥	F�G�TIQ�y��1K9m�agJ~¡3uwnIK9��agn�YbK��%SU_]v�a�S*nIj���T6SgQduw� ��agn�YbK �%SU_]v�a
J K$Y]GIa\j3Q%Yba�¡iK�nIK �3YZag��YRGIK�Sgjl�USUn�Y�Sg�gK,Q�ag�#K=SgmbG­ag�#YRGIK�J M � SgQRY�m�agn��rK$_b�rK$nIm,K~QdhzK�K,j
��ag_B��T6SUQRuw� ��agn�YbK~�%SU_]v�a�SUn3j�K�_R_bag_fK,QdY]u�J SUY]K)7�¡\[XJ9K=SUnIQfag��S m�agn �IjlK�nIm�K�u�n�YbK$_]�USUv�;
��ag_f��agn�YbK��%SU_Rv�a3¥

��� � � ����+���%'���(� +,���,�*����������������� � ��!�"
�&%&�(�#)��,+��
¦�K!m,aUnIQRu�j3K�_�GIK$_bK(�9_bSUnIj3agJ �gS*_]u�S*¡3v�K�Q

�(� ���=� �
�

	�  @B� / � * I(� ��� 7 H �  ��/ ���

 � �-�������.� �6yz�kG3K�_bK~YRGIK�I ���#� SU_]K~u¬¥ u¬¥ j2¥B_�S*nIj3agJ«�gS*_]u�S*¡3v�K�QZT3nlu���ag_RJ9vw[�jlu�QdY]_]uw¡3T3Y]K,j
a��gK�_�0 " ���3254fS*nIj *,� /(j3K�n3agYbK�Q!YRGIK~��_�SUm�Y]u�agn6SUv'h6SU_RY!ag�¸K=SgmbG¨m,a\ag_]jlu�n6S*YbK�aU��S��gK,m�Y]ag_
ag���74�¥ ¦/u�YRG¢_bK�QRhiK,m�Y�Y]a ��TISgQRu®�d��agn�Y]K��%SU_]v�a­J9K�Y]G3aWj3Q�y�S­_�SUn3j3agJ hISU_]Y~u�Q�YRGIK�n
u�nIQRK�_]Y]K,j­uwn
� � ��� ¡�[�SUj3jlu�n3�(YRGIK�Q]SUJ K�_�SUn3j3agJ �USU_]u�SU¡3v�K!Y]a K,SgmbG hzaUu�n�YZag�`Y]G3K�v�a|�
jlu�QRm�_bK$h6SUnIm$[(Q]K,��TIK$nIm,K�Q%u�n(Y]GIKf��T6SgQRu®�d��aUn\Y]KN�%S*_]v�a�K,QdY]uwJ�SUYRu�agn2¥'¦¨KfGIaUhzK�Y]G6S*Y¸YRGIK
T3n3u���aU_]J«jlu�QdY]_]uw¡3T3YRu�agn aU�.�IH � ��� � � !9J K �kuwv�v�_]K,jlT3m,K�Y]GIK~�USU_Ru�SUnIm�Ktag��� ���#� �ku�YRG _]K,QdhzK�m�Y
Yba�YRGIKZagnIKBaU�zY]G3KNS=�rK$_�Sg�rKfag����uª¥ uª¥ j2¥ / � I �  � �07�� ���-����������� ;$¥`F�GIKfnIK$� 7 T3n�¡3u�SgQ]K�j ;
K,QRYRu�J SUYbaU_kag� 6 8 :<; �>=@? / �BA��DCEA­u�Q%YRGIK�n

�� ��� @B� � � ��� � ���� �� � @B� 	�  @B� / � * I � ��� 7 H �  � / �A� 7ªxB;

=fQRuwnI�-Y]GIKB��K�n�YR_�SUvi¹2u�J(u�Y�F�G3K,ag_]K�J agn(Y]GIK ��uwnIj3K�hiK�n3j3K�n�Y¸_�SUnIjlagJ7�USU_]u�SU¡3v�K,Q�� � ��� y

 � �-�������.� �6yW�1K�aU¡3Y�SUuwn�Stm,agn �Ij3K�n3m,K-u�n�YbK$_]�USUv2��aU_%Y]GIKNuwn�YbK,�U_�SUvª¥`eBQkQdGIa|�kn�¡�[ YRGIK
��agv�v�a��kuwnI�NF�G3K,ag_]K�J�yrY]GIK%v�a�� jlu�Q]m�_]K�h6S*nIm�[tQRK,��TIK$nIm,KfSUv�v�a|��Q�YbaN_]K,jlTIm�KkY]GIK%�USU_Ru�SUnIm�K
ag�#YRGIK!K,QdY]u�J SUY]ag_ M
��� ±\µ � ± � ��� �3�7�C������� ����!"�����$#<�&%(' 	����&)����&18%'	�F ��
'����� � �3������1 �.�<G+� �����/�+* ��BH �  � �  "!9J K 	�)���� 0 " ��� �$4 ����� �&)����&1-,&� ������
A	�� / 	�,/.�	��
���
���0)����&
���� 
A	�� R � / � !$� * ���? = � �� 	�  @B� / � * I 7 H �  � / � 
 � `���� a = �Bb21435�-� = 4 �5� 7Åp:;

GHG Ì
IKJ+LNM



L�� � �&� � 	������6�

� � ��* � �+���)� F ��1 !$
 , / 
'� ��� 
A��� ��� � � 
�� �!��������.+%'� ,&� ������
A	�� � 	�� ��� �/* ��*���� / ����� / =
*�� )�� � �/	�� )���� �
��� � �
��� ������% 
��������5
A��� ��� � 
�� � ��������% %���� �/* � *���� � * ��� � ���B
'��� � ���!� �
,&� ������
A	����F����� � �/	������A��� �	� F 
���*

[<\^] �
 �
OOOOO
? = � � ��� �<H � � ? = � / ��� �<H �? = � � ��� �<H � OOOOO & � � 7 � ;

F * ���/� ? = � � ��� �<H � �@? = W �	 K 	 @B� � � * H �  � 7 I'/ � X ,N	�� �&)����&1�,&� ������
A	�� � ! � * ��� �
� %�
'�
�+��� 
'������� ��� F ��%�%��
F�G3K�Sg�g�g_bK���SUYbK m�agn��rK$_b�rK$nIm,K¨QRhiK,K,j ag��Y]GIK�K,QdY]uwJ�SUY]ag_	�guw�rK$n ¡�[ 7ªxB;9u�Q�YRGIK�n

u�n `0� �^a �ed = � a � �Bb����-�D4A�!SUnIj©m=SUn�¡iK�� SgQdYbK�_���ag_tQRJ9a\agY]G¢��TlnIm�YRu�agnIQ 7ÅF�T�2(n L|{g{r}:;$¥
� n 7ÅF�T32�n L|{r{rqgS:;(�1K G6S=�gK ��agTlnIj ¡�[§J9K=S*nIQ�ag��n�T3J9K�_Ru�m,SUvNYbK�QRY]Q,yNY]GISUY " ag¡iagv �
Q]K,��TIK$nIm,K�Q~TIQRuwnI��Y]GIK��-_bS=[�m,a\j3K SUQ�uwJ9h3v�K�J9K�n�YbK�j u�n 7ª^`_bK�Q]Q�K$Y~S*vfL={r{�xB;-SU_]K�YRGIK
v�a|� jWu�Q]m$_bK$h6SUnIm$[�Q]K,��TIK$nIm,K�Qf�kG3u�mbG­�Uu��rK-YRGIK-¡zK�QRY�_bK�QRT3vwYbQ,¥

����� ������"$��� � �#�$��� ��� "$�����
���(��� ��!�� � �-!��"!-"$� %
F'a�T3Q]KNY]G3Kf_�S*nIj3agJ(u�¯�K,j���T6SgQduw� ��agn�YbK!�%S*_]v�a�J K$Y]GIa\j ��ag_1Y]GIKfm,agJ(h3T3YbSUY]u�agn�aU� 7RL<; y
��K-J S|[�c TIQRYZm,aUnIQRu�j3K�_knIa|� YRGIK-��T3nIm$Y]u�aUn / �(0 " ���32 � ) � jlK �3nIK�j�¡�[

/ �$#��7���������%# � � � &('�C ' @ :
����� &*)�C ) @ :

�.��
�����������
��7� �?
 A@B� � �$+  �3
% � � �-,.#  & +0 D�3
% P�����

7A9B;
�kGIK�_]K/+0 ��
�� � � <����  & 
���u�Q�YRGIK�jlu�QdY]_Ru�¡3T3YRu�agn-��TlnIm�YRu�agn�ag�)�  ��ag_ �����-�����������¢¥ � Y
m=SUn(K=SUQRu�vw[�¡iK�Q]K�K�n(Y]G6SUY YRGIKk_�SUn3j3agJ �USU_Ru�SU¡lv�K / �NI ���kuwY]G4I§Tln3u���ag_RJ9vw[�jlu�QdY]_]uw¡3T3Y]K,j
agn 0 " ��� �$4 G6SgQ1Y]GIKNQ]SUJ9KNjlu�QdY]_Ru�¡3T3YRu�agn9��T3nIm$Y]u�aUn�Y]G6S*n �.��� �07ªSgQ%jlK �3nIK�jXuwn " K�m�Y]u�agn
p:;$¥ LZa|��K$�rK�_,y3Y]G3u�Q%SUv��rag_Ru�Y]GlJo�rK�n3K�_�S*YbK,QkK,SgmbG	_�S*nIj3agJ �USU_]u�SU¡3v�K
�  7 �����-�����������8;
u�n�S�YRu�J9KfuwnIm�_]K=SgQdu�nI���ku�Y]G �' UyW¡zK�m=SUTIQRKN��KfG6S=�rKNYbatm�agJ(h6SU_bK0#  3 0 " ��� �`�kuwY]G�YRGIK
�gS*v�TIK�Q1+0 �3
% �by 73
% � " �������.�$�' .; ¥�F�G3u�Q�m,SUn�¡iK(uwJ9hl_ba|�rK�j TIQdu�nI��Y]G3K SUvwu�SgQ!S*v��raU�
_]u�YRG3J�7 Q]K,K57A>'u�QRGlJ�SUn(L|{g{�sB;z��ag_#SZjlK,Q]m$_]uwh3Y]u�agn�;z�kG3u�mbG��rK�n3K�_�S*YbK,Q �  7 �����-�����������8;
u�n�S `0� � �`Y]u�J9KgyWY]G6SUY�u�Q,yluwnIj3K�hiK�n3j3K�n�Yfag� �' g¥ ¦�K-nIa|� ¡l_]u�K323[	j3K�Q]m$_]u�¡iK!Y]GIK-��T3nIm �
Y]u�aUnASgQ]QRaWm$u�SUY]K,j��ku�YRGAYRG3u�Q~Y]K,mbG3nlu���TIK	Yba ¡iK�S*¡3v�K�Y]a�v�SUY]K�_ �3nIj©Y]G3K	m,agn��rK$_b�rK$nIm,K
QRhiK,K,j	aU��Y]GIKZ_�SUnIjlagJ9u�¯,K�j���T6SgQRu®�d��aUn\Y]K-�%SU_Rv�a�J K$Y]GIa\j2¥ F�GIKNSUv�u�SgQ¸SUv��raU_]u�YRG3J7TIQRK,Q

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� LrL

h3_bK �£m,aUJ9h3TlYbK,j/YbSU¡3v�K�Q��  gy�T  �SUnIj��	 F7 �+� �-�������.���8;�Yba©ag¡3YbSUu�n§YRGIK j3K�QRu�_]K,j
h3_bag¡ISU¡3u�vwu�Y£[(jlu�QRY]_Ru�¡3TlY]u�aUn 7A>#u�QRG3J SUn�L|{r{rsB;$¥ � K �3nIK!Y]G3K�n� ��� � ��#  6�5
  � � � � * ���' 7 � � #  6/ & �' D��� � �� 7 � � #  	�D��� T  D��� � �� 7 � � #  
� ��� 
% P�
SUnIj� ���A� ��#  �5
  P� � � � * � �� 7 � � #  #/�
��  ��� ���' 7 � � #  
�D� ���  ���N���� 7 � � #  	�D� � 
  �
�kGIK�_]K�� #��tu�QNY]GIK~v�SU_b�gK,QRYBu�n�YbK��rK�_Nv�K,QRQNY]G6SUn ag_NK,��T6SUv Y]a�# 3 �	¥~F�G3K~��T3nIm�YRu�agn /
m,ag_R_bK,QdhzaUnIjlu�n3��Y]atY]G3u�Q�SUv��raU_]u�YRG3J�u�Q%Y]G3K�n��gu��gK�nX¡\[

/ �$#������������%# � � � &('�C ' @ :
����� & )�C ) @ :

�.�3
���������� 
�� � ' �?
 A@B��� � ��� � ��#  �5
% F� 7 � ���A� ��#  �5
  ��� �

7Åq:;
F�GIKk�gS*_]u�S*nIm,K%aU��YRGIKk_�SUn3j3agJ(u�¯,K�jt��T6SgQRu®�d��aUn\Y]KZ�%SU_]v�a-K,QdY]u�J SUY]ag_�G6SUQ`Y]GIKk��agvwv�a|�ku�nI�
m,agn��rK$_b�rK$nIm,K�h3_baUhzK$_]Y£[YM
��� ±\µ � ± � � ' 	�� �����/* �/* 	�
��/� 	�,�,&� ������
A	�� / ����� %8	�� � ��%�% ! ��* � )����&
������/� 	�,#� * �
�������
	�� )�����
���.+%'�

�
�

	�  @B� / � * I 7 H �  � / �

'� `���� a = �Bb�� ��� = � � �
� � 	.	�,�� YRGIKZ��TlnIm�YRu�agn / u�Q¸S �ln3u�Y]KZQdT3J ag��u�nIjWu�m=S*Ybag_`��TlnIm�YRu�agnIQ�ag�i_bK�m�Y�S*nI�gT3v�SU_bQ`�kuwY]G
QRu�jlK,QBh6S*_�SUvwv�K�v�Y]a Y]G3K~m,a\ag_bjWu�n6SUY]K~S*V\u�Q,¥ " T3mbG S9��T3nIm$Y]u�aUn�u�Qfag� ¡zaUT3nIj3K�j��gS*_]u�S*Y]u�aUn
7¬��ag_]ag¤ra 9	SUnIj9�%S�2lu�Q]mbGXL|{g{:9 �rh�¥�xgxgq:;$ygQ]aNTIQdu�nI��F�GIK�ag_bK$J L%��KkaU¡3Y�SUuwntY]GIK%_]K,QdT3v�Y,¥�
�  ��
 �k�'��0%��"¨��"$"��X�2���#�!���$���X�
¦�K¸SUh3hlv�[NYRGIK¸_bSUnIj3aUJ9u�¯,K,j!��T6SgQduw� ��agn�YbK��%SU_]v�akJ K$Y]GIa\j-YbafS�nIK$Y£��aU_]¤�m,agn3QRu�QdY]uwnI�Zuwn
SfQRYbSU_'Ybaghiagv�ag�g[�7 agn��kG3u�mbG~TIQdT6SUvlSUv��raU_]u�YRG3J9Q2m=SUn�nIagY'¡zK�SUh3h3vwu�K�j2y
7ªO�arQ]Q1L|{r{:9Wy h6Sg�gK
x � �:;�;#�ku�Y]G(��agT3_�vwu�n3¤\Q�SgQ�j3K�Q]m�_Ru�¡iK,j(u�n)>#u��gTl_bK-Lr¥�¦¨KkY�SU¤gKZG3K�_bK�Y]G3KZvwu�n3¤�m=SUh6SUm�u�YRu�K�Q
�:� � B "ly0� = �"! "ly0�$# �&%�"�SUn3j �(' � , "l¥9F�GIK�_]K9u�Q!YR_�S 2(m(agn3vw[�¡zK$Y£��K�K�n¢YRGIK
GHG Ì
IKJ+LNM



L�x � �&� � 	������6�

� '

���

���

���

>#u��gT3_]KtLEM " Y�S*_kYbaghiagv�ag�g[9�kuwY]G���agT3_kvwu�n3¤\Q

�1v�SUQ]Q � OZaUT3YbK 1� 9-  , 
L LryÐx L 9W¥ � 9W¥ � }
x Lry p L 9W¥ � 9W¥ � }
p Lry � L 9W¥ � 9W¥ � }
� xWy p L 9W¥ � 9W¥ � }
9 xWy � L 9W¥ � 9W¥ � }
q ply � L 9W¥ � 9W¥ � }
s LryÐx 9 Lr¥ � Lr¥ 9g}
} Lry p 9 Lr¥ � Lr¥ 9g}
{ Lry � 9 Lr¥ � Lr¥ 9g}
L�� xWy p 9 Lr¥ � Lr¥ 9g}
LrL xWy � 9 Lr¥ � Lr¥ 9g}
L�x ply � 9 Lr¥ � Lr¥ 9g}

F'SU¡3v�KtL M � SUY�S�ag�'Y]GIK!QdY�SU_kY]aghzaUv�ar�g[9K$VlSUJ(h3v�KN�ku�Y]G���agTl_Zvwu�n3¤\Q

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� L|p

QRuwV�h6SUu�_]QfaU��v�K,SU�'nIaWjlK,Q,¥�F�G3K�[�SU_bK!Y£�1a m�v�SgQ]QRK,Qfag��YR_�S 2(mgyIYRGIK�n�� � � B m$v�SgQRQ]K,QZag�m=SUvwv�Q,¥`F�GIK!agY]GIK$_ZQRhiK,m�u �Im=S*Y]u�aUnIQ�SU_bK-uwn­F'SU¡3v�KtLr¥
F�G3K�_bK�QRT3vwYbQ���ag_B��agn�YbK~�%SU_]v�a(J9K�YRGIa\j3QZSU_bK��gu��gK�n�u�n­F#SU¡lv�K�xWy�SUnIjX��ag_f_bSUnIj3a*�

J9u�¯,K,j¨��T6SgQRu®�d��aUn\Y]K	�%SU_Rv�a�agnIK,Q�u�n�F'SU¡3v�K�pl¥�F�a­_bK�jlTIm,K9Y]GIK�Qdu�¯�K ag��K,SgmbG¢Y�S*¡3v�KUy
��K-agnlv�[��Uu��rKfY]GIK-K�QRY]uwJ�S*YbK,j	m�agn �IjlK�nIm�K�uwn\Y]K�_R�gS*vz��ag_%v�arQ]Q1h3_bag¡ISU¡3u�vwu�YRu�K,Q¸ag��Y]G3KNY£��a
�3_bQdY�m$v�SgQRQ]K�Q�aU��m,SUv�v�Q,¥ eBQ-u�Y-m,SUn ¡zKtag¡3Q]K�_R�rK�j�u�n YRGIK,QRK F'SU¡3v�K,Q,y�m�agnIQRu�j3K�_Ru�nI��YRGIK� �1v�SgQRQ M5 -K,QRYRu�J SUY]u�agn � � ¦/u�jlY]G

��"�� L x\¥ �r}g{r{����gK � �lL Lr¥ 9rxgpgK � ��x
��" � x Lg¥ sgqgp:9g}rqgK � �lL Lr¥ � prqgK � ��x
��"�� L x\¥ �r}rsrsgq��gK � �lL Lr¥ 9gp��gK � �rp
��"�� x Lg¥ sB9gx �lL<9UK � �lL Lr¥ � pr{gK � �rpB ��"�� L x\¥ �r}gq�sgqlL=K � �lL pl¥ � L�xUK � � �B ��"�� x Lg¥ sB9 �:9gqrqgK � �lL pl¥ÐxWL��gK � � �

F#SU¡lv�K x�M " agJ9K��Xagn�YbK	�%S*_]v�aX_bK�QRT3vwYbQ���aU_�YRGIK QdY�SU_�Ybaghiagv�ag�g[ K$VlSUJ(h3v�K(�kuwY]G���aUT3_
v�u�nl¤WQ

� � �1v�SgQ]Q M( -K,QdY]uwJ�SUYRu�agn � � ¦/u�jlY]G
��" = ��" ' L xW¥®L�xg}lL|{ � K$� �lL Lr¥ � {:9UK � ��x
��" = ��" ' x Lr¥ }lLrLrL�xgxUK$� �lL Lr¥ � q:9UK � ��x
��" # ��" # L xW¥®L�� � L�sUqgK$� �lL Lr¥ 9WL|}gK � ��x
��" # ��" # x Lr¥Ðs � }rq:9UpgK$� �lL Lr¥ �-� 9UK � ��x
��" = ��" � L xW¥ �r}rprq�� �gK$� �lL Lr¥ � qrqgK � �rp
��" = ��" � x Lr¥Ðs � 9gq ��� K$� �lL Lr¥ pr}�xUK � �rp
��" = B ��"�� L xW¥ �r}rq�srx\L=K$� �lL xW¥ 9g{lL=K � � �
��" = B ��"�� x Lr¥ÐsB9 ��xg}rxUK$� �lL xW¥ 9WL|qgK � � �

F#SU¡lv�KXp#M " agJ9KX_bSUnIj3agJ(u�¯�K,j©��T6SgQduw�d�Xagn�YbK­�%SU_]v�a _]K,QRTlv�YbQ���ag_�Y]G3K�QdY�SU_�YbaUhzagv�ar�g[
K$VlSUJ(h3v�KN�kuwY]G���agT3_kvwu�n3¤\Q

m,agn �3j3K�nIm�Ktu�n�YbK$_]�USUv`�ku�jlY]GIQ�y2Y]GIKtuwJ9h3_]a|�rK�J9K�n�Y]Q-SU_bK~n3agY�SgQNv�S*_b�rKtSUQ-K$V\hzK�m�Y]K,j¨uwn
F�GIK,ag_]K�J x�TIQdu�nI�­SXJ9aWjlK�_�S*YbK�n\TlJ~¡zK$_+��ag�%hiaguwn\Y]Q�aU�%Y]GIK(v�a|�ojlu�Q]m$_bK�hISUnIm�[¨Q]K �
��T3K�nIm�K)7 " ag¡iagv �WagnIK.; y3¡3T3Y�Y]G3K�[�¡iK,�guwn�Ybat¡zK!Qdu��gn3u �Im=S*n\Yk�kuwY]G�St��T3u�Y]K!v�SU_b�gK �k¥

GHG Ì
IKJ+LNM



L � � �&� � 	������6�

¦¨KXm,agnIQdu�j3K$_�S*v�Q]a¨S¨QdJ�S*v�v�K$_�K$VlSUJ(h3v�K	�kuwY]G S¨QRYbSU_(Ybaghiagv�ag�g[�¡3TlY9�kuwY]G agn3v�[
Y]G3_]K,K�v�u�nl¤WQ!ag�1_bK�QRhiK,m�YRu��gK m=S*h6Sgm�uwY]u�K,Q'�:� � B "ly0� = � !�"�S*nIj �$# � % "l¥ F#S*¡3v�K �
�gu��gK,QkY]GIK!agYRGIK�_�QdhzK�m�u �Im=SUYRu�agn3Q�_]K,��S*_bjluwnI�~Y]G3u�QkK$VlSUJ(h3v�KU¥

�1v�SUQ]Q � OZaUT3YbK 1� 9-  , 
L LryÐx L 9W¥ � 9W¥ � }
x Lry p L 9W¥ � 9W¥ � }
p xWy p L 9W¥ � 9W¥ � }
� LryÐx 9 Lr¥ � Lr¥ 9g}
9 Lry p 9 Lr¥ � Lr¥ 9g}
q xWy p 9 Lr¥ � Lr¥ 9g}

F#SU¡lv�K � M � S*Y�S�ag�#YRGIK!QRYbSU_kYbaghiagv�ar�g[9K$VlSUJ(h3v�KN�kuwY]G�Y]G3_]K,K!v�uwn3¤\Q
F�G3KZ_]K,QRTlv�YbQ`��aU_1��agn�YbKB�%SU_]v�a-QRuwJ~T3v�S*Y]u�aUn�SU_bKk�Uu��rK$n9uwn9F#SU¡lv�K 9Wy�SUn3j(��ag_ _bSUnIj3a*�

J9u�¯,K,jX��T6SgQduw�d�Xagn�YbKt�%S*_]v�a(u�n­F#S*¡3v�K�ql¥ZF�GIK�uwJ9h3_]a|�rK�J9K�n�YZ�ku�YRG­v�a|��jWu�Q]m$_bK$h6SUnIm$[� �1v�SgQ]Q M( -K�QRY]uwJ�S*Y]u�aUn � � ¦/u�jWY]G
��" � L {l¥ � sWL��rs �gK$� ��x xW¥ �g}lL=K$� �rp
��" � x }l¥ q � L<9Uq�sUK$� ��x xW¥ �rxB9UK$� �rp
��" � L {l¥ � sg}:9U}��gK$� ��x xW¥ �g}rpgK$� � �
��" � x }l¥ q � qlL � sUK$� ��x xW¥ �rxgqgK$� � �
��" � L {l¥ � srxgqrxgqgK$� ��x ql¥ 9U}rqgK$� �:9
��" � x }l¥ q � x �WL��gK$� ��x ql¥ � ��sUK$� �:9

F#SU¡lv�K(9�M " agJ9K���aUn\Y]K��%SU_Rv�a�_bK�QRT3vwYbQB��aU_NY]GIK�QRY�S*_NYbaghiagv�ar�g[XK$VlSUJ(h3v�K��ku�YRG Y]G3_]K,K
v�u�nl¤WQ

Q]K,��TIK$nIm,K�Q�u�QX�U_bK=S*YbK�_XS*nIj J9ag_]K ��Tlu�mb¤�v�[/Qdu��gnlu �Im,SUn�Y�u�nEY]Glu�Q	m=SUQ]K�Y]G6SUnE��ag_	YRGIK
K$VlSUJ(h3v�KN�kuwY]G���agT3_kvwu�n3¤\Q,¥
F�G3K���aU_bQ]K1u�J(h3_ba|�rK$J K$n�YbQ�7�u�n�m,agn �3j3K�nIm�K%u�n�YbK$_]�USUv\�ku�jlYRG�;'aUn~Y]GIK �3_bQdY`K V3S*J9h3v�K

SU_bK�jlTIK�Yba�Y]G3K9QdG6SUhiK9ag�¸Y]G3K(��T3n3m�Y]u�agn Yba�u�n�YbK��g_�SUY]K M-u�Y�m�agnIQRu�QRY]Q�uwn�S	v�S*_b�rK$_!m,agv®�
v�K,m$Y]u�agn aU�-_bK,m$Y�SUn3�gT3v�S*_ mbG6S*_�Sgm$YbK�_Ru�QdY]u�m���T3nIm$Y]u�agnIQ,y�S*nIj Y]G3K��ra\aWjAjlu�QdY]_Ru�¡3T3YRu�agn ag�
v�a|��jlu�Q]m�_]K�h6S*nIm�[�Q]K���T3K�nIm�K,Q-nIK,K�j3QBuwn­Y]Glu�QBm,SgQ]K�J aU_bK!Y]u�J9K!Yba9¡iK�K�9zK�m�YRu��rKU¥-��aU_bK
K$VlSgm�YRv�[gyNY]GIK �g_bK,SUYbK$_�YRGIK�n\TlJ~¡zK$_­aU��_bK�m�YbSUnI�gT3v�SU_XmbG6SU_bSgm�Y]K�_]u�QRYRu�m���T3nIm�YRu�agn3Q�YRGIK

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� L<9

u�n�YbK��g_�SUn3j©u�Qtm,agJ(hiarQ]K�j ag� y YRGIK	v�agnI�gK�_tu�Q~YRGIK	Y]uwJ K n3K,K,jlK,j Y]a�n3agY]u�m,K�Y]G3KX�gaWa\j
SUh3h3_]a|V\uwJ�SUYRu�agn2¥ Lfa|�1K��rK$_=y'��ag_�SXQdT32(m�u�K�n�Y]vw[�v�SU_]�rK~n�T3J~¡iK�_�ag�1hzaguwn�YbQ,y2YRGIK9Sgm,m$Tl�
_�Sgm$[��gu��gK�n�uwn¢F�G3K,ag_]K�J x�m,SUn�¡iK���agT3nIj2y�SgQ�Q]K,K$n¢u�n�F'SU¡3v�K�Q~x�SUnIj�pl¥�e%Y�v�K,SgQRY,y
��ag_kS~QdJ�SUvwv6n\TlJ~¡zK$_�ag��TIQRK,j	hzaUu�n�YbQ%aU��Y]GIKBv�a|� jWu�Q]m$_bK$h6SUnIm$[�Q]K���TIK�nIm�KgyIY]G3KB_bK�QRT3vwYbQ
�kGIK�n TIQRuwnI��_�S*nIj3agJ(u�¯�K,j���T6SgQduw� ��agn�YbK(�%SU_Rv�a�J9K�YRGIaWj�S*_bK~nIagYB��ag_]Q]KtY]GISUn��kGIK�n
TIQRuwnI����agn�Y]K��%SU_]v�a �iJ9ag_]K,a|�rK$_=yi��aU_-S9v�SU_b�rK!n�T3J~¡iK�_-aU� hzaguwn�YbQ,y6Y]G3K�u�J(h3_ba|�gK�J9K�n�Y
u�QkQRu��gn3u �Im=SUn�Y,y3Q]atY]GISUY�u�Y%u�Q%u�n�YbK$_bK,QdY]uwnI�tYba�TIQ]K�St��T3u�Y]K!v�SU_b�gK �k¥� � �1v�SUQ]Q M( -K,QdY]u�J SUYRu�agn � � ¦/u�jlYRG

��" = ��" ' L {l¥ ��� prq�sgpUK$� �rx Lg¥ 9gqg{gK$� �rp
��" = ��" ' x }l¥ÐqWL|}r{lL�s*K$� �rx Lg¥ � s � K$� �rp
��" ' ��" = L {l¥Ðpg}rqr{:9 � K$� �rx Lg¥Ð{r{rxUK$� �rp
��" ' ��" = x }l¥ 9Up �-� xrs*K$� �rx Lg¥Ð{ � �gK$� �rp
��" = ��" � L {l¥ � s � �lL�x*K$� �rx }W¥Ð} � L=K$� �:9
��" = ��" � x }l¥Ðq � xgprp�s*K$� �rx }W¥ �-� qgK$� �:9
��" = ��" � L {l¥ � sgprpr{��UK$� �rx Lg¥ s � qgK$� �:9
��" = ��" � x }l¥Ðq � L|}��r{UK$� �rx Lg¥ 9rs � K$� �:9

F#SU¡lv�KXq#M " agJ9KX_bSUnIj3agJ(u�¯�K,j©��T6SgQduw�d�Xagn�YbK­�%SU_]v�a _]K,QRTlv�YbQ���ag_�Y]G3K�QdY�SU_�YbaUhzagv�ar�g[
K$VlSUJ(h3v�KN�kuwY]G�Y]G3_]K,K-v�uwn3¤\Q

eZnIagYRGIK�_�u�J(hiag_]YbSUn�Y2hzaUu�n�Y�Yba�ag¡IQRK�_R�rK1�kG3K�n~QdY]TIjW[\uwnI��Y]GIK�KK2(m$u�K�n3m�[!ag�lSB�Xagn�YbK
�%SU_]v�a�K,QdY]uwJ�SUY]ag_�u�Q¸Y]GIKfm,agJ(h3T3YbSUY]u�agn6SUvIYRu�J9KE7�_bK,m,SUv�v�Y]GISUY1YRGIKNK�29m$u�K$nIm�[(u�Q5�#" �A? =� � �
�kGIK�_]K�? =� u�QZYRGIK�K�QRYRu�J SUYbag_ � Q��USU_]u�SUnIm�KgyI�ku�YRG$�	_�SUn3j3agJ �USU_]u�SU¡3v�K,Q,y�SUn3j � u�Y]Qfm�agJ��
h3T3Y�S*Y]u�aUn6SUv�Y]u�J9K.; ¥ F�GIK-_�S*Y]u�agQ�ag�#m,agJ(h3T3YbSUY]u�agn6SUv6YRu�J9K,Q%ag�'Y]G3KN_�SUnIjlagJ9u�¯,K�j���T6SgQRu®�
��agn�YbK��%S*_]v�a¨J K$Y]GIa\j TIQdu�nI���©_�SUn3j3agJ �USU_]u�SU¡3v�K�Q�SUn3j � hiagu�n�Y]Q ag�!Y]G3K " ag¡iagv �
Q]K,��TIK$nIm,K9�ku�Y]G¨_bK�QRhiK,m�Y�YbaXY]GIK(agnIK�Q�ag�Z�Xagn�YbK	�%S*_]v�a�J9K�Y]G3aWj�TIQRuwnI�*� � _bSUnIj3agJ
�gS*_]u�S*¡3v�K�QtSU_bK	�Uu��rK$n uwn F#SU¡lv�KXs­��ag_�QRYbSU_�Ybaghiagv�ar�gu�K�Q��kuwY]G©Y]G3_]K,K�SUnIj���agT3_tvwu�n3¤\Q�¥
eBQ~u�Y~m=SUnA¡zK	QRK,K$n uwn F'SU¡3v�K�sWy Y]G3KX�rSUu�n�uwn©m,agJ(h3T3YbSUY]u�agn6SUv¸Y]uwJ K u�Q~QRu��gn3u �Im=SUn�Y,¥
F�GIK�_]K���ag_]KgyzTIQdu�nI��YRGIK�_bSUnIj3agJ(u�¯�K,j���T6SUQRuw� ��agn�YbKt�%SU_]v�a9J9K�Y]G3aWj­u�QBu�n�Y]K�_bK�QRYRu�nI�^MkuwY
u�Q�� SgQRY]K�_�SUn3j��gu��gK,Q%QdJ�S*v�v�K$_¸m,agn �3j3K�nIm�KNu�n�YbK$_]�USUv��ku�jlYRGIQ1�kG3K�n	TIQdu�nI��J SUn�[�hzaUu�n�YbQ�¥

GHG Ì���M��&I����/J+L�	�




L|q � �&� � 	������6�

4�VlSUJ(h3v�K � � _bSUY]u�a
QdY�SU_bp L�� � L�� ����� �W¥ srx�9
QdY�SU_bp L�� ����� L�� � �W¥ sgp
QdY�SU_bp L�� � ��" � �W¥ sWL
QdY�SU_bp L�� � ��"�� �W¥ sWL
QdY�SU_ � L�� � L�� ����� �W¥Ðqrq
QdY�SU_ � L�� ��� L�� ��� �W¥Ðqrq
QdY�SU_ � L�� � ��" � �W¥Ðq:9
QdY�SU_ � L�� � B ��"�� �W¥Ðq �

F#SU¡lv�K�s�M%OZSUYRu�a�ag� m�agJ9hlT3Y�SUYRu�agnISUv2Y]uwJ K�Qk��ag_�Y]GIK�QRY�S*_ZY]aghiagv�ar�Uu�K,QkK VlSUJ9hlv�K,Q9M1YRu�J9K
��ag_BYRGIK�_�S*nIj3agJ(u�¯�K,j���T6SgQduw� ��agn�YbK~�%SU_]v�a J K$Y]GIa\j­TIQdu�nI� �X_bSUnIj3agJ �USU_Ru�SU¡3v�K,QBSUnIj
�/hiaguwn\Y]QfaU�`Y]GIK " ag¡iagv �IQRK,��TIK$nIm,K�jluw�\u�j3K,jX¡�[XYRGIK�YRu�J9K-��ag_-�Xagn�YbK��%SU_Rv�a�J K$Y]GIa\j
TIQRuwnI� ���A_�SUnIjlagJ �USU_Ru�SU¡3v�K,Q
� � �$�'��01������� )U����)g�	���'&	�k��5 ���'8�� �'&	� ���t���,���#��"��#�k.��'���

�����t�'�!���$���

� n 7ªO�arQ]Q�SUnIj�¦�SUnI�¨L|{r{�s�;$y#YRGIK	�Xagn�YbK	�%S*_]v�a�QRuwJ~T3v�S*Y]u�aUn T3QRu�n3��SUn¢uwn�YbK,�U_�SUv�_bK �
h3_bK�Q]K�n�YbSUY]u�agnEag�!Y]GIK�n3ag_]J SUv�u�¯=SUYRu�agn m,aUnIQRYbSUn�YXS|�USUuwv�SU¡lv�K	��ag_�S¢m�agn �3nIK�j m$v�SgQRQ�ag�
h3_ba\jlTIm$YR�¬��aU_]J7J~Tlv�Y]u®�£m$v�SgQRQ ��T3K�T3uwnI��nIK$Y£��aU_]¤\Q�u�Q�QdGIa|��K�j�Yba�¡iK�J ag_]K�KK2(m�u�K�n�Y�YRG6SUn
Y]GIK-agn3KNTIQRuwnI�~u�Y]Q%QRT3J(J SUY]u�agn���ag_RJ­¥ � n 7ÅF�T32�n¨L|{r{�s�¡�;$y\Y]GIKNuwJ9h3_]a|�rK�J9K�n�Y]Q%�kGIK�n
TIQRuwnI�N_�SUn3j3agJ(u�¯,K�jt��T6SgQRu®�d��aUn\Y]KZ�%SU_]v�aNJ K$Y]GIa\j3Q�SU_]KkQ]K�K�n(YbaN¡iK%Y]GIKkv�S*_b�rK�QRY agntYRGIK
u�n�YbK��g_�SUv�_bK�hl_bK,QRK�n�Y�S*Y]u�aUn�¥	F�GIK$_bK���aU_bKgy�S�hl_bagJ(u�Qdu�nI����S=[ Y]aXuwJ9hl_ba|�rKtY]G3K�hl_bK���u�agTIQ
_bK,QdT3v�Y]Q~ag��Y]Glu�Q�hISUhzK$_~u�Q�Yba­TIQRK87A@-ag¡6S=[rSgQRG3ukSUnIjA�­SU_R¤�yZL={r{�s ��K,��T6S*Y]u�aUn 7ªql¥ p � ;�;
�kGIK�_]Kgyi�kuwY]G�agT3_fm�T3_R_bK$n\YBnIagY�S*Y]u�aUnIQ,y3YRGIK�nIaU_]J SUv�u�¯=SUYRu�agn	m�agnIQdY�SUn�Y > u�QfK VWhl_bK,QRQ]K�j
SgQ > � �� B�� 
 � R��	� > U ��
 �

����� C�
 7ªsB;
�kGIK�_]K�
 � � L ���������.� L R	� 3�� R � � � � ���������.��� ��� � � � �:��������������R	� 3�� R ���� 2�� 1� � ��� 3����5���������.��1� � ���23 �	R ��� 3�� R ��
 � E � � R
�@B� L M %
 �

> U ��
 � � R?

�@B� � �

� ��L 
 
�� P�]*� ��
 A@B� 9- �
 � E 
 �

:<;HG=:?>



���������
	���
���������������
�����	�� �!�#"$���&%'	(�)����* 	+� L�s

SUnIj/�kGIK�_]K-! u�Q�S©Qdu�J(h3v�K�m�v�arQ]K�j m�agn�YbagTl_XSU¡zaUT3Y	Y]GIK aU_]u��Uu�n�y%uª¥ KU¥wyfSA�%SU_]Y]K,QRu�SUn
h3_ba\jlTIm$Ykag� yW��aU_%K=SUmbG�m�aWaU_bjluwn6SUYbK L � 3 �7ag� 
�y3m�v�arQ]K�j	m,agn�Y]agT3_bQkaU�!��nIagY%uwnIm�vwTIjlu�n3�Lr¥

�ZagYbK�Y]G6SUYBY]G3u�Qfu�n�Y]K,�g_bSUv#��aU_]J u�QB��T3uwYbK~jWu 9iK�_bK$n�Y-ag� Y]G3K~agnIK���aU_Bh3_]aWjlT3m�YR�ª��ag_]J
J~T3v�YRuw�¬m�v�SUQ]Q���TIK$T3u�n3�(nIK$Y£��aU_]¤\QZ¡iK,m,SUTIQRK�uwY%u�QZSUn�u�n�Y]K,�g_bSUv�a|�rK$_ � R ¥
� �fS­Q]SUY]u�QR� Sgm$Ybag_R[���agn�YbK��%S*_]v�a�J K$Y]GIa\j�u�Q�S=�gS*u�v�S*¡3v�KUy'YRGIK�n�YRT3_]n3uwnI�­uwY�uwn\Y]a S

_�SUnIjlagJ9u�¯,K�jX��T6SUQRuw� ��agn�YbK��%SU_Rv�a(agnIK-J S|[��gu��gK�S*n�Sgm�m�T3_bSgm�[	uwJ9hl_ba|�rK�j�ag��Q]K$�rK�_bSUv
ag_bj3K$_bQ�ag��J Sg�gnlu�Y]T3j3K~¡zK�m=SUT3Q]K9YRGIK(jlu�J9K�nIQdu�agn�u�Q � 7 ag��YbK$n�QdJ�SUvwv�K$_-Y]G6SUn �8;!SUnIj
¡zK�m=SUTIQRK���TISgQRu®�d��agn�Y]K��%S*_]v�a¢J9K�YRGIa\j3QXSU_bK�¤�nIa|�kn Y]a�¡zK�� SgQdYbK$_�aUn m�agn�Y]uwn\T3agTIQ
��T3nIm�YRu�agn3Q 7ªF�T32�n¢L|{r{rs*¡�;$¥LZa|��K$�rK�_,yI��KBGIS|�gK-nIagY%QdTIm,m�K,K�j3K,jXu�n��3n3jlu�nI�~S~�raWa\j���aUn\Y]K!�%SU_Rv�a�J9K�YRGIaWj9Yba
QRu�J�T3v�SUY]KfYRGIKN_bK,SUv2h6SU_RY�ag� 7¬sB; y3K��gK�nX�kGIK�nXTIQdu�nI�~YRGIKNu�J Sg�guwn6SU_][�h6S*_]Y�SgQ�Stm�agn�Y]_baUv
�gS*_]u�S*YbKg¥EF�G3K�h3_]ag¡3v�K$J u�Q�Y]G6S*Y9��ag_9��T3u�Y]KXv�SU_b�gKXnIK$Y£��aU_]¤\Q,yk�1K�ag¡3YbSUu�nA�rK$_][A¡6Sgj
K,QRYRu�J SUY]u�agnIQk�kG6SUY]K��gK�_-Y]G3K~mbGIagu�m,K~ag� YRGIK�hISUY]G SU_]agT3nIj�Y]GIK~aU_]u��Uu�nX��K�GIS|�gK~Y�SU¤gK�n
��ag_�K,SgmbG L � 7�Y]GIK�K V\hzagn3K�n�Ytag�kYRGIK�j3K$nIagJ(u�n6SUY]ag_!u�n 7ªsB;!u�Q�v�SU_b�rK9SUnIj � L � � , ��SUY
v�K=SUQRY!nIK=S*_ �<; ¥	F�G�TIQ �lnIjlu�n3�­SX�raWa\j��%S=[�YbaXmbGIa\arQ]K(Y]GIK�h6SUYRGIQ�u�Q�S�mbG6SUvwv�K$nI�gu�n3�
aghzK$n�h3_bag¡lv�K�J�¥

�4�k)U�k�'����0����
O�¥i�1_�S*n3v�K$[XSUnIj FN¥ ��¥ ¹ ¥z^#SUY]Y]K�_bQRagn�¥!L|{�sUql¥	OZSUnIj3agJ(u�¯,SUY]u�agnXag��n�T3J�¡zK$_BY]G3K,ag_]K�Y]u�m
J K$Y]GIa\j3Q%��ag_kJ~Tlv�Y]uwh3v�KZu�n�YbK��g_�S*Y]u�aUn�¥�� � � ������� �
�)��� �0� ����%�� yzL|p#M {�� �	� {WL � ¥
�t¥ " ¥.>#u�QRG3J SUn�¥ L|{g{�sW¥ ��	�� �!�5"$���&%'	 � " 	����/� � ����!3� % �
	���
���*
�E� �����0� � � % 
������ 
A	���� ¥

" h3_]uwnI�rK$_R�¬·�K$_]v�Sg�3¥
^'¥�
l¥ >'v�K�J(u�n3�3y � ¥ " mbG6SgK�9zK$_=y SUn3j �B¥ " uwJ agn2¥­L|{r{B9W¥ 4 2(m�u�K�n�Y~��agn�YbK �d�%SU_Rv�a

" u�J~Tlv�SUYRu�agn ag��SA^`_]aWjlT3m�YR� >�ag_RJ ��a\j3K$vN��ag_XS©��K�vwv�T3v�SU_ " [WQdYbK$J �ku�Y]G � [\nISUJ9u�m
OZK�Q]agT3_]m,K " G6S*_]u�n3�3¥ � " � ��	+� �3" �6y39�MÐp � xWLr¥L�¥�@!aU¡6S=[�SgQdG3u`S*nIj �f¥Ð¹ ¥i�­SU_R¤i¥BL|{r{�sW¥(^`_ba\jlTIm$YR�ª��ag_]J4v�arQ]Q�nIK$Y£��ag_R¤\Q,¥ � n�
l¥ L�¥
� QRG6S*v�SUv�a��!ylK,jluwYbag_,y ' � 	�� ��
A���/� 
��F��� ���

���� � 1.���!���E� �0��	+�
��% �E������� � � % 
�������
A	���� 
��
� ��
A�����/�?������
�����
�� �/���&
���� yI�%Ok� ^ _]K,QRQ,y�L � s � L|{:9W¥
¦�¥�
l¥i��aU_bag¤ga�9 SUnIj�O�¥ 4k¥��%S�2lu�Q]mbG2¥BL|{r{B9W¥ . T6SgQduw� ��agn�YbK��%SU_Rv�a � n�YbK��g_�SUYRu�agn2¥

� 	��
�&����%��E" 	���� �
� � � *
1.� � y2L�xrx�MÐxWL|} � xgp��l¥L�¥ ��u�K,jlK�_]_]K�uwYbK�_,¥ L|{r{�xW¥ �?�����
	���� � � .������5��� ��������
A	�� ����� ��������
�����	�� �!�
"$����%'	?� ����* 	+��� ¥�� �k� " � " � e-� qrplyI^`G3uwv�Sgj3K$v�h3Glu�Sl¥

GHG Ì
IKJ+LNM



L|} � �&� � 	������6�

¦�¥ L�¥¸^`_bK�Q]Q�y " ¥ e�¥¸F'K$T3Ybagv�QR¤�[ry1¦�¥ÐFN¥ ·�K�YRYbK$_]v�uwnI�3y1SUnIj �B¥ ^#¥ >#v�S*n3nIK�_R[r¥ L|{r{�xW¥
� �
�)���&
�����% � �$��
 � �/� 
���" � � * � ���&� 	�, ����
A��� ��
 � ���/	���� � ��
���� ¥-�%SUJ�¡3_]u�j3�rK5=Zn3uw�rK�_]QRuwY£[
^ _]K,QRQ,¥

@t¥k¦�¥�O�arQ]Q�SUnIj 
l¥�¦�SUnI�l¥ L|{r{rxW¥ ��agn�YbK m=S*_]v�a©QdT3J9J SUYRu�agn SUh3hlv�u�K�j/Yba
h3_ba\jlTIm$YR�¬��aU_]J v�arQ]Q%n3K�Y£�1ag_]¤\Q,¥�� �/	 . � 
���� � � � ,N	 � � ��
�� M�p�xgp � p � }l¥

@t¥ ¦�¥zO�arQRQ,¥~L|{g{:9W¥ �8�
% � 
'�.��� ).
��/� � 	.�/� ��	+�
��% � ,N	�� � � 	+�:��./����� � ��%'�$�/	������
� 
��
����� 
A	�� �E���BF 	����.� ¥ " hl_]u�n3�rK�_d�¬·�K�_Rv�Sg�l¥

@t¥ ¦�¥*OZarQRQ`SUn3j�
l¥�¦¢SUn3�3¥1L={r{�sW¥ � J9h3v�K�J9K�n�Y�S*Y]u�aUn�aU�6��agn�Y]Kk�%SU_Rv�a � n�Y]K,�g_bSUY]u�agn
��ag_kY]GIK!eZn6SUv�[\Qdu�Qkag�'h3_ba\jlTIm$YR�ª��ag_]J ��T3K�TIK$u�nI��nIK�Y£�1ag_R¤WQ�¥ � ��� , � 
�)���%�� y6xg{#MÐxrsgp � xg{�xW¥

�f¥ F�T�2(n2¥ L|{r{gqrSl¥ � n©Y]GIK =ZQ]K	ag�B¹�a�� � u�Q]m�_]K�h6S*nIm�[ " K,��TIK�n3m,K,Q�u�n �Xagn�YbK
�%SU_]v�a~��K$Y]GIa\j3Q�¥ � 	�� � � "$����%'	 ����� * 	+��� ����� � � � % 
�������
A	���� yWx�MÐxg{:9 � prx �ly�SUnIj � MÐ}rs �
{��l¥kL|{r{g}

�f¥iF�T32�n�¥-L|{g{rqU¡�¥(·¸SU_]u�SUnIm,K-_]K,jlTIm$Y]u�agn­Y]K,mbG3n3u���TIK���ag_fS(m,K�vwv�T3v�SU_kQd[WQdYbK$J«�kuwY]G
jl[�n6SUJ(u�m _]K,Q]aUT3_bm�K�QdG6SU_]uwnI�3¥ � n � � 	��/�/����
������ 	�,)� * � ������* 
��
� 	 � ����� � 
���� %�����
A	��
�8�
% � 
��/	�� ,N��� �����/� ylhISg�rK,Q � qrs � � sWLg¥

�f¥lF�T32�n�¥�L|{r{�sUSl¥ � 
����
%�����
A	�� ���$����%������/� �3��� %'�/� �	��� * 	+�
�/� �
�0� 	�� � �("$���&%'	 ���G+�3����
�����	�� �!�E"$���&%'	 � ��*
�/	��&
A� ��� � � � % 
�������
A	���� ¥f^`G � Y]GIK�QRu�Q�y�=�n3u��gK�_]QRu�Y]P�j3KNO�K�n3n3K,Q
Lr¥

�f¥�F�T32�n�¥�L={r{�s*¡�¥ ·¸SU_Ru�SUnIm�K O�K,jWTIm�YRu�agnIQ�SUh3h3vwu�K�j¨Yba­^`_ba\jlTIm�Yd�!>�aU_]J �XT3vwY]uw�
�1v�SgQRQ . TIK$T3u�n3� �ZK�Y£�1ag_]¤�¥ � " � ��	+� �3" �6y3s�M � sg} � 9 ���l¥

�f¥1F�T32�n�¥�L|{g{r}l¥ ·¸SU_]u�SUnIm�K�_]K,jlT3m�Y]u�agn ag_bj3K$_9T3QRu�n3���ra\aWj�v�SUY]YRu�m,K�hiaguwn\Y]Q(uwn
��agn�YbK��%SU_Rv�atJ K$Y]GIa\j3Q�¥ " 	���� �
��
���� y3qlLEM p�sWL � p�sg}l¥

:<;HG=:?>
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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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Éditeur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)��������� �	��
�


���������� ��� ���

ISSN 0249-6399


