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���Mx � ��x ¨l¦�x ���Mx �l¨�x � ¤l¨�x � ¦l¦ x � ¦�� / x � u_il�_pCi�o�ewg�������ew^s]_d�cD]�o �_p�rl��kwcDd Y � ��m�� & ¨l¤�x ¨
��x �l¦ / x ª rl�
� bMrl� �MgCbMcD�_u�kwew]M^a�_p�rl��kwcDd"Y ª �_�_� & � ¨�x�� ��x � ¤ � x � � � / x 5Vd d�cD�_ehil]��_p�rl��ktcDd & ¤
��xC¦�§ / x \Kp�p�rlp%d
`�rlp�pCcDg�o�ew]M^ ��pCi���b yz��rsd�rlp���b_eh��d��_pCrl��ktcDd Y[\�` ��y�� & ¦ � x � ¦ � x � ¦l¤�x � � � / x�il]_�-o�b_c _:4:K J !>?
C !�"$J !>!$CaG $Q#%9F&)K !)= & ¦l¤ /Ab

��]_ilkt��o�ewgjilk�il]_�&c���� cjpCewdfcD]Oo�ilk�i�oqoqcDd��_o��fb�iD�lc�� cjcD]:dfil�Mc�oqr�c�����khilew]-o�b_ca� cDb_i���ewrlp�rl�
^lcD]Mcjo�ewg�ilkt^lrlpCeto�b_d��W¡�bMcD]�i?kwr�gjilkLd ��cDi�pCgCb(d�cDgCb_il]�ew��d ew�Weh]_gjkwu_�McD��rs](eto & ����x � §���x � �
� /Ab �_rlp
c��Mild���ktc � c il�_gjkhe%� cAil]_�a� u_p�p�� & � §�� / �_pCrl� rs��c$i?��rlpCdfilkwe fDi�o�ewrs]frl��|
���Q¡�eto�b�o�bMcA��uMp�� rs�qc
rl�$�Mcj� ew��ew]_^�p�cj�_p�cD�qcD]�o�i�o�etrs]"d eh]_�Mcj� cD]_�McD]�o?rl� cjpCi�oqrlpC� �W£�b_eto�kwcj� & � �
� / d�r �McDkw��i5dfcDd�cjo�ewg
ilkt^lrlpCewo�b_d ew]fo�bMcAg�rs]�oqc���o�rl�Ho�bMcAc�� eh�qo�ew]M^?d�r �McDkw�K� rlpQo�bMcA�Cewd���ktc�^lcD]_cjo�ewg�ilkt^lrlp©eto�b_d � il]_�
��rskw�_� cjpC^
il]_� eWr�cD���C]Mcjp & ��� / �_pCrl� rs��c(i
��pCild�cj¡�rlp 
 rlp©etcD]OoqcD� oqr�gjilkwgju_kwi�oqc�il]-rl��o�ewdfilk
��ilkwil]�g�c$rl��ktr gjilk�il]_��^sktrl��ilk_�qcDi�p©gCb b £�b_ewktc�o�bMrs�qcAi����_p�rsilgCb_cD�K�_pCr�� ew�Mc$�qrsd�c�ew]_��ew^sbOo ew]�oqr
o�bMc d�cDgCb�il]_ew��d)rl�Kd�cDdfcjo�ewg ilkt^lrlpCeto�b_d��jx�o�b_cj�
�_p�r4��ew�_c3��cj¡�gjkhuMcD��oqr�¡�i�pC�_�¢o�bMc�c � cDg�o�ew�lc
�McD��ew^s] rl��o�bMcD�qc�ilkt^lrlpCewo�b_df� b �¢u_p?p�cD�qcDi�pCg©b&�_p�r�� ew�McD��ew]M��rlpCdfi�o�etrs] i�� rsuMo3o�bMc(� cDb_iD� etrlp
rl� ^lcD]_cjo�ewg�ilkt^lrlpCeto�b�df��¡�b_ewg©b�ew]Ooqcj^lp©i�oqcD�$ktr gjilkH�qcDi�pCgCb �Mo�b_ew��ew]M��rlpCdfi�o�etrs]�ew��u_��cj��u_k ��rlp�o�bMc
�McD��ew^s]�rl�SdfcDd�cjo�ewg�ilkt^lrlpCewo�b_df� b

ª rs]_cD�Wil]_���Mrlp�p�cD��o & �l¦ / ew]�oqp�r �_u_g�c�o�bMc$g�rs]_g�cj�_o rl��� �_o�]McD���Kkwil]_�_��gji�� c��¢dfilew]�kt��oqr3il]_ilkt� fjc
o�bMc��_e ��gju�kto �:rl�?�_pCrl��ktcDdf��� rlp�^lcD]Mcjo�ewg ilkt^lrlpCewo�b_df� b � b_ew�(g�rs]_g�cj�_o�gjil] � c5c�����kwilew]McD�
il�a� rskhktr�¡�� b �����qcjp��lc o�b_i�ojxAew] rlpC�Mcjpaoqr�gCbMr�rs�qc�o�bMc ��i�o�b oqr:� c5oqpCiD�lcDkwcD� �_uMpCew]_^ o�bMc
�qcDi�pCg©b ew]:i9�q��ilg�c�rl�¢�qo�i�oqcD�jx�¡�c
d�u_��ofil����et^s]:oqr9cDilg©bPi��_�_pCrD�Mewdfi�oqc��qrskwuMo�ewrs]�i��_^suMp�c
rl�Kd�cjp©eto b � b_eh�$��ilkwuMc�u���u_ilkwkt��g�rsd�cD�¢��p�rsd o�bMc�i��_��kwewgji�o�etrs]
rl�Kil]
rl� � cDg�o�et�lc �[u_]_g�o�etrs]
oqr
o�bMcf��p�rl��ktcDd�i�o�b_il]_� b yz]-o�bMc �¢����i�p�cD]_i�o�b_eh����ilkhuMc�ew�?gjilkhktcD��� �_o�]_cD����� b y o�b_il�?� cjcD]
u_�qcj�[u_k & �l¦ / x ��i�p�o�ehgju_kwi�pCkt��ew] �¢���jxOoqr�g�rs]_��ew�_cjp o�b_i�oKil���qr�rs]fil�K¡�c�g�rsd���uMoqc$o�bMc$��o�]McD��� rl�
i��_�_pCrD�Mewdfi�oqc?�qrskwu_o�etrs]_��i kwil]_�_��gji�� c¢cDd�cjp�^lcD�$� p�rsd o�b_c?�q��ilg�c�rl�n��o�i�oqcD� b �¢]�ewojx�o�b_c?b_ewkwkw�
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g�rlp�p�cD��� rs]��3oqr�b_et^sb��_o�]McD�C� ��ilkwuMcD��Y[et�M¡�c�i�p�c�dfi�� ehdfe fDew]M^��Hil]_��o�bMcQ��ilkwktcj� � g�rlp�p�cD�q� rs]_��oqr
ktr4¡ �_o�]McD�C����ilkhuMcD� b |
rlp�c3��rlpCdfilkhkt� & ¨
� / x i��_o�]McD���Akwil]_�_�Cgji�� c�ew��i�oqpCet��kwcjo3Y � 
 � 
�� ��¡AbMcjp�c
� eh� o�bMc��qcjoKrl�Hi��_�_pCrD�Mewdfi�oqcA��rskwuMo�etrs]_�AY�o�bMcA�q��ilg�c�rl���qo�i�oqcD�©�©x � eh� il]frl���qcDg�o�et�lc���u�]_g�o�etrs]Hx
il]_� � ew��i d�cDil��u_p�c�rl���_eh�qo�il]_g�c b yz] ��i�p�o�ewgju_khi�pDx ª rs]McD��il]_� �Mrlp�p�cD��o & �l¦ / �_p�rl� rs�qclx�ew]
o�bMcfg�rs]�oqc���o3rl�Q�_o�]_cD���¢kwil]_�_��gji�� clxHo�b_i�o�o�b_c�p�cDkwi�o�etrs]_�Cb_et�
� cjo ¡QcjcD]-�_o�]McD���¢il]_�9�_eh�qo�il]_g�c
oqr�^lrsilkWb_il�¢ia^lp�cDi�o?ew];:�u_cD]_g�c?rs]9�qcDi�pCg©b9�_e ��gju�kto ����rlp �¢�A� b � bMc�dfcDil��uMp�c rl�K�_eh�qo�il]_g�c
ew�Ap�cDktcj��il]Oo¢� cDgjilu_�qc �_e%� cjp�cD]�oAkwil]��_��gji�� cD��¡Aewkwk�cDdfcjp�^lc ���
u���ew]M^���e%� cjpCcD]Oo¢�Mcj��]_ewo�etrs]_�$rl�
�_ew��o�il]_g�c b |
rlp�cjr4�lcjpDx ª rs]McD�Ail]_�
�MrlpCp�cD�qo & �l¦ / � rsew]�o�rsuMo�i�g�p©u_gjewilk�ew�C��uMc � o�bMc�il]_ilkt� ��ew��rl�
�_o�]McD�C�$kwil]_�_�Cgji�� c¢¡�ehkwk�� c?d�rlpCc?ilgjgjuMpCi�oqc�ew�neto$ew����il�qcD��rs]�o�bMc?��ew�qo�il]_g�c�� cjo ¡�cjcD]
� rsew]�o��
ew]�o�bMc��q��ilg�c?rl�S�qo�i�oqcD��ilgjg�rlpC�_ew]M^�oqr�o�bMc?rl� cjpCi�oqrlp�ew]�u��qc?���(o�bMc?ilkw^lrlpCeto�b_d b

�Kildfil�_i il]_� c cjcj�lcD� & � �l¤ / x�il]_�a|
cjpBf�il]_� �Mp�cDew�Cktcj� cD] & ¨
��x ¨
� / b_i��lc¢u��qcD��o�b_c�g�rs]_g�cj��o�rl�
�_o�]McD�C� kwil]_����gji�� c oqrAg©b_i�pCilg�oqcjpCe fjc�o�bMc��_e ��gju_kwo ��rl�_�qrsd�cQeh]_�qo�il]_g�cD� rl�_b_i�pC�3g�rsd���ew]�i�oqrlpCewilk
�_p�rl��ktcDdf����rlpWd�cDd�cjo�ewg�ilkt^lrlpCewo�b_df� b � bMcDetp il]_ilkt� ��ew� eh�nd�rlpCc�ew]_� rlpCd�i�o�et�lcK��rlpno�b_c��McD�Cet^s]3rl�
d�cDd�cjo�ehg�ilkw^lrlpCeto�b_df�Dx d�ilew]_kt��� cDgjilu_�qc¢o�bMcj�(�_p�r4��ew�_c�c�� � cjpCewd�cD]�o�ilk cj��eh�McD]_g�c�o�b_i�o$��bMr4¡��
o�b_i�o���rlp
�qrsd�c ew]��qo�il]_g�cD��rl��o�bMrs�qc b_i�pC� g�rsd���ew]�i�oqrlpCewilk¢rl�_o�ewd�e fDi�o�etrs] �_p�rl��kwcDdf�ao�bMcDetp
��i�pCewil]�o��$rl�K|5�A�Ai�p�c���u�gjg�cD���q�[u_k b Z�u_o$o�bMcj�
ktcj��o$rl� cD]
o�bMc3p�cDktcj��il]Oo�ew����uMc?i�� rsuMo�o�bMc�kweh]�

� cjo ¡�cjcD]�o�bMc�ktr gjilkLd �qcDi�pCg©b rl� cjpCi�oqrlpDxs¡�b�ewgCb ew� cDd�� cD���McD� ew]3o�b_c�o�b_c$d�cDd�cjo�ewg�ilkt^lrlpCewo�b_df�jx
il]_��o�b_c?d�cDil��uMp�c3rl� �_eh�qo�il]_g�c b �¢u_p�p�cD�qcDi�pCg©b
il�_�MpCcD���qcD��o�b_ew����uMcD��o�etrs] b

�Ki�r & � ��� / x �Kildfil�_i:il]_� c cjcj�lcD� & � �l¤ / x�il]_� |
cjpBf9il]_���Mp�cDew�Cktcj� cD] & ¨
��x4¨
� / p�cDg�rl^s]�e fjc
o�b_i�o(o�bMc
rl� cjpCi�oqrlpDx�¡�b_ewg©b g�rs]O�lcjpCo��(rs]_c i��_��p�rD�Mewdfi�oqc �qrskwuMo�etrs]Pew]Ooqr&il]Mrlo�bMcjpDx$�_cj��]McD�
i&�_ew�qo�il]_g�c5rs] o�bMc5�qcDi�p©gCb �q��ilg�c ^set�lcD] ���Po�bMc5dfeh]_ewd�u_d"]�u_d3� cjp(rl�3i��_��kwehgji�o�etrs]_�frl�
o�b_ew�3rl� cjpCi�oqrlp b y ]-��i�pCo�ewgju_kwi�pDx �Kildfil�_i il]_� c cjcj�lcD� & � �l¤ / il��dfeto?o�b_i�o�o�b_ew�3�_ew�qo�il]_g�caew�
�_e �(gju_kto�oqr�g�rsd���uMoqc9il]_� o�bMcj�Pi��_��kw��^lcD]McjpCewg�d�cDil��u_p�cD�arl���_ew��o�il]_g�c ]_rlo�]_cDg�cD����i�pCewkw�
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p�cDkwi�oqcD�-oqr5o�b_cDetp3ktr gjilkLd �qcDi�pCg©b-rl� cjpCi�oqrlp©� b |
cjp>f(il]_� �Mp�cDew��kwcj� cD] & ¨
��x ¨
� / xS� rlp�o�bMcf^lp©i���b
��et��i�p�o�eto�etrs]_eh]M^?il]_�ao�bMc���u�il�MpCi�o�ewg�il����et^s]�d�cD]Oo��_p�rl��ktcDd�xO��rskwktr4¡�o�bMc���ild�c�i��_�_p�rsilg©b�il]_�
ilkw�qrai��_��kt�a^lcD]McjpCehg?d�cDil��uMpCcD��rl�W�_ew��o�il]_g�c b �Ki�r & � ��� / �McD��g�p©et� cD�$ia� ehd�u_khi�oqcD���A]_]_cDilkwew]M^
Y � ����d�r �McDk ¡�bMcjp�c¢o ¡Qrai��_�_p�r�� ewd�i�oqc?�qrskwuMo�etrs]��Qo�b�i�o�b_iD�lc3c�� ilg�o�kt����cDktcDd�cD]�o��$�_e � cjp�cD]�o
� cjo ¡�cjcD]�o�bMcDdvi�pCc�� d �qoqcj����p�cDilg©b_i���ktc���p�rsd cDilg©b
rlo�bMcjp b �Ki�r & � ��� / u_�qcD���Cu_gCb�i��_eh�qo�il]_g�c
oqr¢�Mcj�lcDktrl��il] �M��d�r��_cDks¡�eto�b��M� ]_ildfewg ^lcD]McjpCi�o�etrs] il]_��ilgjg�cj�_o�il]_g�c��_p�rl��i���ewkweto�ewcD�jxD¡�b_ehgCb
gjil]
^lp©il�_u_ilkwkt��p�cD�_u_g�c3ewo���]McDet^sb�� rlp©bMr�r �a¡�eto�b�o�bMc��McDg�p�cDil�qc?rl�SoqcDd�� cjpCi�o�u_p�c b

����� � X G���< � + G��	� X + ��< �

y ]_gjkwu_�_eh]M^9ktr�gjilk��qcDi�pCgCb ew] ���A�(pCilew�qcD�(il]Pewdf� rlpCo�il]Oo���uMcD�qo�ewrs] �
£�bMcjp�c
oqr&ew]_�qcjpCofo�bMc
ktr gjilkLd �qcDi�pCg©b
d�cDg©b_il]_ew�Cd �

� bMc il]_�q¡�cjpC��gjil] � c ^lp�rsuM� cD� ew] o�b_p�cjc gji�oqcj^lrlp©etcD� b � bMc �_pC��o(gji�oqcj^lrlp�� �_p�rl� rs�qcD�(oqr
c�� oqcD]_�ao�bMcAgji���i���ewkweto�etcD�Krl��o�bMc�g�p�rs���qr4�lcjp$rl� cjpCi�oqrlpQ����d�cDil]��Krl� kwr�gjilk �qcDi�pCg©b_ew]M^ & ��x ¨�x � ¦�x
�O¨�x ����x ��§ x � ��x ¨��Mxz¨
� x �s¨�x ��� �Mx � ¤ � x � ¤s¨�x � ¦l¦ x � � � x � �s¤ /Ab � bMc?�qcDg�rs]��
gji�oqcj^lrlp��
i�����kwetcD��ktr gjilk
�qcDi�pCg©b_ew]M^�oqra�qrsd�clx_rlp�ilkwk x rl�So�bMc3g©bMp�rsd�rs�qrsdfcD��ew]�o�bMc3� rl��u_kwi�o�etrs]HxMil�Aif�qcj��i�pCi�oqcD�5il]_�
ew]_�_cj� cD]��McD]OoQ�qoqcj�(rl� o�bMc���� d�cDg©b_il]_ew��d & ¨�x � § x �s§ x ����x �l¦�x �
��x ��§ x �
��x�� �Mx�� ��x ¨l¤ 
 ¨
��x �l¦�x ���Mx
� ¦���x � �
�Mx � � � x � �l¦ /Ab � bMc?kwil��o�gji�oqcj^lrlp��
u_�qcD��d�uMo�i�o�ewrs]
il��i�ktr�gjilk d �qcDi�pCgCb
rl� cjpCi�oqrlp & ��x � ¦�x
� ��x ¦�§ x ����x �
� ��x � ¦l¦�x � ��� x � �l§ /Ab � bMcD�qc¢gji�oqcj^lrlpCetcD�$i�pCc�]Mrlo�]McDg�cD���Ci�pCewkt�f�_eh� � rseh]Oo b � b_i�o�ew�jx ew]
dfil]��agjil��cD�Ad�rlpCc�o�b_il]�rs]Mc3gji�oqcj^lrlpC�
ew�$i��_��khetcD� b

�Mrlp�o�bMrs�qc(�_p�rl��ktcDd��¢¡�eto�b i5g�rsd���uMo�i�o�etrs]�ilkwkt� c���� cD]_��ew�lc�cj��ilkwu�i�o�etrs] rl��o�bMcDewp?rl���qcDg�o�et�lc
�[u_]_g�o�etrs]Hx o�bMcai��_��kwewgji�o�ewrs]9rl�$ktr gjilkQ�qcDi�p©gCb oqr i b_et^sb9��p�rl� rlp�o�etrs] rl�$eh]_�_et� ew�_u_ilkh�Aew]-o�bMc
� rl��u_kwi�o�ewrs]HxOcDeto�b_cjp$u_��ew]M^�i��qcj��i�pCi�oqcD����o�i�^lc?rlp����ag�p�rs���qr4�lcjpDx�ew��ewdf�_pCilg�o�ewgjilk b |
rlp�cjr��lcjp�x



6 ���-0��%� � "�� #�$ �����!'(��)/����� $ �


 i�p�o & � � / ewkwkwu��qoqpCi�oqcD��o�b_i�o�i��_��kt� ew]M^fkwr�gjilk���cDi�pCgCb oqr(i(��dfilkwk�� pCilg�o�ewrs]
rl�So�bMc�� rl��u_kwi�o�etrs]
gjil]fewdf�_p�r��lc�o�bMc�c	�(gjetcD]_g���rl� d�cDdfcjo�ewg�ilkt^lrlpCeto�b�df� b � b�u_�Dxl� rlp ��p�rl��ktcDdf� ¡�ewo�b�il] c�� � cD]"d
��et�lc¢rl���qcDg�o�et�lc?�[u_]_g�o�ewrs]HxMktr�gjilk �qcDi�p©gCb
gjil]�� c�i��_��khetcD�aoqrfi���dfilkwk ��pCilg�o�etrs]�rl�Sew]_�_et� ew�_u�ilkw�
ew] o�bMc�� rl��u_kwi�o�etrs]-cDeto�bMcjp�u_��eh]M^5i��qcj��i�p©i�oqcD���qoqcj��rlp ��� o�bMc�d�uMo�i�o�ewrs] rl� cjpCi�oqrlp b £9c
i�p�^suMc�ew]-��i��lrlp�rl�$u���ew]M^
kwr�gjilk��qcDi�pCg©b ew]-o�bMc�d�uMo�i�o�ewrs]-rl� cjpCi�oqrlpDx d�ilew]_kt� oqr ilkhktr�¡#o�bMc
cj�lrskwuMo�ewrs]_i�p�� ��cDi�pCgCbPoqr p�cj^su_kwi�oqc�o�b_c�c � cDg�ofrl��o�b_ew� rl� cjpCi�oqrlp b �¢uMp p�cD�qcDi�pCg©b �_pCr�� ew�McD�
cDd���ewpCewgjilk cj� ew�McD]_g�c�¡�b_ewg©b
��bMr4¡��$o�b_i�oA� rlp¢�qcj�lcjpCilk �_p�rl��kwcDdf�jx_o�bMc�u_�qc3rl�Wktr gjilk ��cDi�pCgCb ew]
o�bMc�d�uMo�i�o�ewrs]5rl� cjpCi�oqrlp��_p�r4��eh�McD�$^lr�r��5p�cD��u�kto�� & ¦�§ 
 ¦l¤�x � ¦ � x � ¦l¤ /Ab � b�u_�jx�rsu_p�oqcDgCb�]_ew��uMcD�
i�p�c?��i�p�o�ewgju_kwi�p©kt�f¡�cDkwkH��u_etoqcD����rlp$�_pCrl��ktcDdf��¡�ewo�b�il]�c���� cD]_�Cet�lc�rl���qcDg�o�et�lc?�[u_]_g�o�etrs] b

�¢uMp�p�cD��cDi�pCgCb
i�pC^suMcD�$ew]a�[iD�lrlp$rl�Sg�rsd3��ew]_ew]M^ d�cDd�cjo�ehg�ilkt^lrlpCeto�b_d��Q¡Aeto�b�gjkwil����ewgjilkH��rlp�o�ew]M^
oqr ewd���p�r��lc�� cjpCd�uMo�i�o�etrs]��qcDi�pCg©b & ¦ � xj¦l¤�x � ¦ � x � ¦l¤ / ��rlpf�qcj�lcjpCilk�pCcDil�qrs]_� b � ewpC�qojxQ��rlp�o�ew]M^
ilkt^lrlpCewo�b_df��gjil]5� c�g�rs]_g�cj�_o�u_ilkwe fjcD� il�¢ktr gjilkLd �qcDi�p©gCb9d�cDg©b_il]_ew��d���¡�b�ewgCb5�Mcj��]Mc���i�o�b_��ew]
o�bMc���cDi�pCgCb �q��ilg�cfrl� '�� � cjpCd�uMo�i�o�etrs]_�¢��il�qcD�9rs] o�b_c�ew]M��rlpCdfi�o�etrs] �_pCr�� ew�McD�9��� i
g�rsd2d
��i�pCeh�qrs] �_p�cD�_ewgji�oqc b ��cDg�rs]��Hx �qrlp�o�eh]M^�ilkt^lrlpCeto�b_d���i�pCcfewd���kwehgjeto�kt��^su_ew�McD�����5dfcDil��uMp�cD��rl�
�_p�cD��rlp�oqcD�_]McD��� b y ]9o�bMcfg�rs]�oqc���o3rl�Q�_o�]_cD���?kwil]_����gji�� clxHo�bMcD�qcfd�cDil��u_p�cD��rl���_p�cD�qrlp�oqcD��]McD���
g�rlp�p�cD��� rs]��Poqr:o�bMc9g�rs]_g�cj�_o�rl���_ew�qo�il]_g�clxAil]_���qrlp�o�ew]M^:ilkt^lrlpCewo�b_df�ai�p�c�o�bMc�rl� cjp©i�oqrlpC� b
� b�u_�jxSew]-g�rs]�oqpCil�qo ¡�ewo�b �_p�cj� etrsu_�3�_p�rl� rs��ilkw� & ¨
��x�¨
��x � �l¤ / ew] rsuMp�oqcDgCb�]_ew��uMcD�3o�b_c(ktr gjilkLd
�qcDi�pCg©b�rl� cjp©i�oqrlpC�nil]��3o�bMc�d�cDil��uMpCcD� rl�_�_eh�qo�il]_g�c � i�pCcQb_et^sb�kt��g�rsu_��ktcD� b � eh]_ilkwkt�lx�u_��ew]_^�rsuMp
i��_�_pCrsilgCbHxn¡�b_ewg©b9¡Qc(gjilkwk��/( !XG$9:#)-0/DC O x ¡�c�ewd���p�r��lc��_pCcj��etrsu��¢p�cD��u_kto��?� rlp3i
� cD]�gCb_dfi�p 

rl��c�� � cjp©ewd�cD]�o���rl��o�bMc5\Kp�p�rlp%dz`�rlp�p�cDg�o�ew]M^ �¢pCi���b y �qrsd�rlpC��b_ew��d il]_� ��rlp(i-� cD]�gCb_dfi�p 

rl��o�b_c _:4:K JV!>?�C !�"$J !>!$CaG $Q#%9F&)K !)=<b �Mrlp�o�bMcD�qc
gjil��c
�qo�u_�_etcD��rsuMp �#( ! G)9:#)-0/3C O ilgCb_ewcj�lcD��i
� cjoqoqcjp���u_ilkweto �Fd �lcjpC�Cu_�Md c � rlp�o�oqpCil�Mc)d r�� b �¢uMp�i��_��p�rsilgCb
eh����� cDgjew��g�oqr��_p�rl��ktcDd��Qew]��lrskt� ew]M^
� cjpCd�uMo�i�o�etrs]_�jx���u_oSeh]�il]���rlo�b_cjp �qcD]_�qc�etoSew�S�Mrsdfilew]ad ew]_�Mcj� cD]_�McD]�o b � b_cjp�cj� rlpCclxsetoWew�Si��_��kweLd
gji���ktc�oqr�o�bMc?\ p�pCrlp%dz`�rlp�p�cDg�o�eh]M^ ��pCi���b�y �qrsd�rlpC��b_ew��d il]_�
o�bMc _T4:K J !B?<C !#"@J !>!)CVG%$R#M9F&$K !$= x
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��uMo�ilkw�qr�oqr�rlo�b_cjpQ�_pCrl��ktcDdf�Qew]O�lrskw��ew]_^?� cjpCd�u_o�i�o�etrs]_�¢Y��_p�r�� ew�McD��o�b_i�o�� rlp�o�bMcA�_p�rl��ktcDd ew]
��uMcD�qo�etrs]fi���u_eto�i���ktc���iletp �Sd�cDil��uMpCc$rl� �_p�cD�qrlp�oqcD��]McD��� il]_�(�qrlp�o�ew]_^?ilkt^lrlpCeto�b_d
xOew�K�_cj��]McD��� b

� b�u_�jx�¡Qc��_p�rl� rs�qc?oqra^su_ew�_c�iad�cDd�cjo�ewg�ilkt^lrlpCeto�b_d ¡�eto�b5i�]Mcj¡}�[ildfewkt��rl� d�uMo�i�o�etrs] rl�ad
cjpCi�oqrlpC� b �¢u_p�d�uMo�i�o�etrs]9rl� cjpCi�oqrlp©�¢� cjpC� rlpCd)ktr gjilkW�qcDi�pCg©b9� rskhktr�¡�eh]M^�o�bMc ��i�o�b�oqp©ilg�cD�9���
gjkwil���Cewgjilk���rlp�o�ew]M^ d�cDgCb�il]_ew��df� b � bMcAg�rsd���i�pCew�qrs](�_p�cD�_ehgji�oqc�il]_�ao�bMc�cj��ilkwu_i�o�etrs](��u�]_g�o�etrs]
i�p�cfdfil�_c�oqr
g�rlp�p�cD�q� rs]_�9il]���^su_ew�Mc o�bMcfcj�lrskhuMo�etrs]_i�p�� �qcDi�pCg©b b �Sew]_ilkwkt�lxH��rlp?o�bMc���pCilg�o�eLd
o�etrs]Mcjp�x�rsu_p�pCcD�qcDi�pCgCb���p�r�� ew�McD����ktcD]�o ��rl�new]M��rlpCdfi�o�ewrs](i�� rsuMo�o�bMc��McD��ew^s]�rl�nrsuMp��_p�rl� rs�qcD�
�/( ! G)9:#)-0/DC O5b

� ¡�r5oqcDg©b_]_ew��uMcD� i�p�c�g�rsdfd�rs]_kw� i��_��kwetcD�-oqr9ewd��_p�r4�lc�o�bMca� cjp���rlpCdfil]_g�carl��ktr gjilkLd �qcDi�pCg©b
ilkt^lrlpCewo�b_df� & � / � � ��yz]�g�p�cDil��ew]M^5o�bMc(]�u_d�� cjp?rl��i��_�_pCrD�Mewdfi�oqc(��rskwuMo�etrs]_�?c�����kwrlp�cD�-ew]-o�bMc
�qcDi�pCg©b��q��ilg�c�Y�o�bMc ehd��_p�r4�lcDd�cD]Oo���i�p�c�d�rlp�c cj� ew�McD]�o�¡�bMcD] o�bMc rl� cjpCi�oqrlpC�(^lcD]McjpCi�oqc i
��pCu_etoq�[u_kH�qoqpCu�g�o�uMp�c3rl�Wo�b_c��qcDi�pCg©b��q��ilg�c4� �Hil]_�5¤s������ew]M^�i � ^lr�r � �ai��_�_p�r�� ehdfi�oqc��qrskhuMo�etrs]
oqr��qo�i�p�o�o�bMc(c�� ��ktrlp©i�o�etrs]-rl��o�bMc(�qcDi�p©gCb��q��ilg�c b �¢uMp�p�cD�qcDi�pCg©b:��bMr�¡A�3o�b_i�o �/( ! G)9:#)-0/DC O
ewd���p�r��lcD��eto��$� cjp���rlpCdfil]�g�c3¡�bMcD]
¡Qc�i��_��kt��o�bMcD��c�oqcDg©b_]_ew��uMcD�$oqrao�bMc�ktr�gjilk �qcDi�pCg©bMcjp¢cDd2d
� cD�_�McD��ew]�rsu_p �/( !XG$9:#)-0/DC O5b

{Arloqc�o�b_i�o���eh��eto�ew]M^�d�rlp�c¢� rsew]�o��Krl�no�bMc?�qcDi�pCg©b��q��ilg�c�¡�ewkhk�ew]_g�pCcDil�qc¢o�bMc���u_ilkheto �frl� il]�i��ad
�_p�r�� ehdfi�o�etrs]
i�oAo�bMc?c�� � cD]��qc�rl� d�rlp�c3g�rsdf��uMo�i�o�etrs]_ilk g�rs�qo�Y[ew]
o�bMc3c�� oqp�cDd�clx�c�� b_ilu��qo�et�lc
�qcDi�pCg©b�c�� ��ktrlp�cD� ilkhk���rskwuMo�etrs]_�Sil]_�f^su_i�pCil]�oqcjcD� rl�_o�ewd�ilkweto �lxl��uMo ew�Sew]M��cDil��et��kwcQ��rlp ilkwk c��Mg�cj�_o
oqpCet� ewilkwkw����dfilkwk �qcDi�p©gCb
����ilg�cD�©� b � b�u_�Dx�o�b_c3gCb_ilkhktcD]M^lc?ew��oqr���]_��o�bMc���pCu_etoq�[u_k �qoqpCu_g�o�u_p�c�oqr
o�bMc?�qcDi�p©gCb
�q��ilg�c�o�b_i�o�ilgCb�etcj�lcD��o�bMc?d�rs��o�c � cDg�o�et�lc3oqpCil�Mc)d r��H��ew]aoqcjpCdf�$rl� ��u_ilkweto ��rl� �qr:d
kwuMo�ewrs] �lcjpC��u_�W� rsew]�o��Wc�� ��ktrlp�cD�5Y[d�cDil��uMp�cD��ilkw�qr3il�Krl��� cDg�o�ew�lc$��u�]_g�o�etrs]�cj��ilkwu_i�o�etrs]��©� b � b_ew�
ew��ilgCb�etcj�lcD�
ew](rsuMp$gjil�qc�����cD�qo�i���kwew��b_eh]M^3i�d�cjo�bMr ��ew]��lrskt��eh]M^3o�bMpCcjc��_p�r g�cD���qcD� b �SetpC��ojx�¡�c
ew�McD]�o�et����i�d�cDil��uMpCc�rl���_ew��rlpC�McjpKil]_�(ilkt^lrlpCeto�b�df�Wo�b_i�o�dfew]_ehdfe fjc�o�b_ew�Qd�cDil��uMp�c�c � cDg�o�et�lcDkw� b
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��cDg�rs]_��x_¡Qc�cD�qo�i���kweh��b�o�b_i�o�o�b_c?rl�_o�ewdfe fDi�o�etrs]�rl�So�bMc�dfcDil��uMp�c?rl�W�_eh�qrlpC�Mcjp$ew��ew]
gjktrs�qc�il�Md
�qr gjewi�o�etrs]�¡�ewo�b�rl�_o�ewdfe fDeh]M^(o�b_c�rl��� cDg�o�ew�lcf��u�]_g�o�etrs] b �Sew]_ilkwkt�lxHo�b_c�o�b_etpC� �_p�r g�cD���?dfcjp�^lcD�
o�bMc�b_cDuMpCew�qo�ehg oqr
rl�_o�ewd�e fjc�o�bMc�d�cDil�CuMp�cfrl�$�_eh�qrlpC�Mcjp?il��i
ktr gjilkK�qcDi�p©gCb-eh]Ooqr i
|
cDdfcjo�ewg
��kt^lrlpCeto�b_d b £9c�cDd���b_il��e fjc
o�b_i�o�gjkwil����ehgjilk��qrlp�o�eh]M^ ilkt^lrlp©eto�b_df�(rl�_o�ewdfe fjc
d�cDil��uMpCcD�(rl�
�_ew��rlpC�Mcjp b £9c�ew�McD]�o�et����o�bMp�cjc(��rlp�o�ew]M^ ilkt^lrlpCeto�b_d��?o�b_i�o d�rs]Mrloqrs]_ehgjilkwkt�9rl�_o�ewd�e fjc(i5]Mcj¡
d�cDil��u_p�c$rl���_ew��rlpC�Mcjp b £9c�ilkw��r3��bMr4¡Po�b_i�oQo�bMc�d�cDil��u_p�c�rl�H�_ew��rlpC�McjpKb_il�Qgjktrs�qc�il�C�qr�gjehi�o�etrs]
¡�eto�b&rsuMpfgjil��c
�qo�u_�_etcD� b � b�u_�jxWo�bMc�c � cDg�o�et�lcD]McD�C��rl� �#( ! G)95#.-0/3C O5b � b_ew� g�rs]_]_cDg�o�etrs]:oqr
gjkwil���CewgjilkK�qrlpCo�ew]M^
rl� cD]_�?]_cj¡ iD�lcD]�uMcD����rlp�eto���i��_��kwehgji�o�etrs]9oqr
rlo�b_cjp��_pCrl��ktcDdf��ew]��lrskt� ew]M^
� cjpCd�uMo�i�o�etrs]_��il�?kwrs]M^�il��o�bMcfg�rlp�p�cD��� rs]��_ew]M^��_ew�qrlp©�Mcjp�d�cDil��uMp�cfil]��9�qrlp�o�ew]M^�ilkt^lrlp©eto�b_d
i�p�c3eh�McD]Oo�ew�_cD� b

`�rs]_��oqpCilew]�oAg�rsd���ew]_i�oqrlpCehilknrl��o�ewdfe fDi�o�etrs]5�_p�rl��ktcDdf�$� rs�qc il] ewd�� rlp�o�il]�o���uMcD�qo�etrs]5oqr�o�bMc
�_cDkw� rl�$^lcD]Mcjo�ehgail]�� d�cDdfcjo�ewg�ilkt^lrlpCeto�b_d�� � 
 r4¡v��bMrsu_kh� o�bMc�g�rs]_g�cj�_o rl����cDil��et��ewkweto � � c
b_il]_��ktcD� �	�MrlpAd�cDd�cjo�ewg�ilkt^lrlp©eto�b_df��o�bMcjp�c?i�pCc�o ¡�r�^lcD]McjpCilk�i��_��p�rsilgCbMcD�$� rlp$�McDilkhew]M^�¡�eto�b
o�b_ew�Aew����u_c � & 4:K ?:7�/3CV/045C il]_� � 4:=<4:#%*);T/045CVb � bMc?��rlpCd�cjp¢�Mr�cD�A]Mrlo��_pCeh]M^���ilg 

^lcD]Mrlo ��� cD�
ewd���p�r��lcD�a����ktr gjilk ��cDi�pCgCb�oqr o�bMc¢cj�lrskwu_o�etrs]_i�p���g�� gjktc b ����i�p�cD��u_ktojx�¡�eto�b_rsuMo�ilkwoqcjpCew]M^�o�bMc
^lcD]Mrlo ��� clxso�bMc�& 4:K ?:7�/3CV/045C i��_��p�rsilgCb�g©b_il]M^lcD�Wo�bMc��_o�]McD�C�nrl��o�bMc�ew]_�_ew��ew��u_ilklil]_� d�r �_et�_cD�
o�bMc��_o�]McD�C��kwil]_�_��gji�� c & � ��� /Ab y �A^lcD]Mrlo ��� cD�fi�p�c
d�r �_et�_cD� ��� b����_p©ew�_e fDi�o�etrs] ¡�eto�b:ktr gjilk
�qcDi�pCg©bHx�o�b_cD]�o�bMc3i��_��p�rsilgCb5ew��� 45=\45#M*$;'/W4:CVb � b�u_�jx4� 45=\45#M*$;'/W4:C i��_�_pCrsilgCbMcD��cD]_g�r��_c?o�bMc
p�cD��u�kto�ew]M^aewd��_p�r4�lcDd�cD]�o���rs]Ooqr�o�b_c�^lcD]_rlo ��� c���p�r�g�cD�C�qcD�����5o�bMc ^lcD]Mcjo�ewg�ilkt^lrlp©eto�b_d b �_rlp
g�rs]_�qoqp©ilew]Oo$g�rsd���ew]�i�oqrlpCewilk rl�_o�ewd�e fDi�o�etrs]HxMew]���i�pCo�ewgju_kwi�p���rlp�o�bMc _T4:K J !B?<C !#"@J !>!)CVG%$R#M9F&$K !$=
il�Sgjil�qc��qo�u_�M�lx�rsuMp p�cD�qcDi�p©gCb ew]�oqp�r���u_g�cD� o�b_c & 4:K ?:7�/3CV/045C i��_�_pCrsilgCb�oqr�b_il]_�_ktcKo�bMc�g�rs]�g�cj�_o
rl�S� cDil�Cet��ewkwewo � & ¦l¤ /Ab �¢uMp$i��_��p�rsilgCbHx�� rlp�if� cD]�gCb_dfi�p 
(rl�Sc�� � cjp©ewd�cD]�o��jx_ew����uM� cjpCewrlp�oqr(o�bMc
d�rs�qo�p�cDg�cD]Oo��_p�rl� rs��ilk & � ¤�§ /Ab
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y ]-rlpC�_cjp�oqr�r�� cjpfi5��cDkt�Hd g�rs]�o�ilew]McD�&�_pCcD�qcD]Oo�i�o�ewrs]:rl�$rsuMp p�cD�qcDi�pCg©bHx�`�b�i��_oqcjp ¤5�_pCr�� ew�McD�
��il��ehgfg�rs]_g�cj�_o�� i�� rsuMo�g�rsd���ew]�i�oqrlpCewilk rl��o�ewdfe fDi�o�etrs] b y ] o�b_ew�3g©b_i��_oqcjp�¡Qc�ilkw�qr �McD��g�pCew� c
o�bMc���il��ehg dfcDgCb_il]_eh��d7rl��i:^lcD]Mcjo�ewg�ilkt^lrlp©eto�b_d il]_� ¡�c c�� ��kwileh] o�b_c�dfrs�qo�g�rsdfd�rs]_kt�
i��_��khetcD�a^lcD]Mcjo�ewg�rl� cjpCi�oqrlpC� b

`�b_i���oqcjp�¦?�_cD��g�pCet� cD� ew](�Mcjo�ilewk�rsuMpQktr gjilkLd �qcDi�p©gCbad�r��_cDk�il]_�(ewkwkwu_��oqpCi�oqcD� eto��Qi��_��kwewgji�o�ewrs]�oqr
o�bMc��_p�rl��kwcDd rl�Kgjkhu_�qoqcjpCew]_^f��eh��eto�i�o�etrs]5��i�o�b_�Arl� ¡�cj�ad ��i�^lcD� b y ]
o�b�ew�Ag©b_i��_oqcjp�¡�c��_cDd�rs]"d
�qoqpCi�oqc�o�b_i�o�o�bMc��_pCrl��ktcDd"rl��gjkwu_�qoqcjp©ew]M^ i&dfi�oqpCet�}Y[i&��u_]��_ild�cD]�o�ilkA�qoqcj� ew] gjkwu_��oqcjpCew]M^
� ew��eto�i�o�etrs]���i�o�b_� rl��¡Qcj�ad ��i�^lcD�©� gjil] � cQp�cD��u_g�cD��oqr�o�b_c�� 9:C O !.G.- � 45=`/3KL-A9:CV/W4:C � 45-3� � #%9F& !
K !)=2b �Mrlp¢o�b_eh�$�_p�rl��ktcDdv¡�c���p�rl� rs�qc3ia]Mr��lcDkSi��_�_pCrsilgCb o�b_i�ojx � rlp¢i�� cD]_g©b_dfi�p 
���p�rl��ktcDd
��uM^l^lcD��oqcD�
ew]�o�bMc�kwetoqcjpCi�o�uMpCclx eh�$��uM� cjpCetrlp�oqrfo�b_c3d�rs�qo�p�cDg�cD]�oAi����_p�rsilgCb b

`�b_i���oqcjp �¢�_cD��g�pCet� cD�Sew]��Mcjo�ilewk o�bMc�� 45=\45#M*$;'/W4:C il]_��& 4:KL?57�/DCV/W4:C i��_�_pCrsilgCbMcD� eh]�dfcDd�cjo�ewg
ilkt^lrlpCewo�b_df� b � bMcjp�clx�¡Qc���bMr4¡-o�b_i�on� rlpno�bMc�5Vd dfcD�_ewil]?��p�rl��ktcDd�x�il]3{�m�d g�rsd���ktcjoqcK�_pCrl��ktcDd�x
rsuMp�d�cDd�cjo�ewg�ilkt^lrlpCewo�b_d ew�Qp�rl��u��qoQil]_��c � cDg�o�ew�lc?il]_�f��ilkhil]_g�cD��c � rlp�o ����u_ilkwewo �frl���qrskhuMo�etrs]
� cjoqoqcjp�o�b_il] o�bMc ��kwilew]��¢� b � bMc$5Vd d�cD�_ewil] �_pCrl��ktcDd eh�ai:g�cD]�oqpCilk¢�[ilgjewkweto�etcD�(ktr gji�o�etrs]
�_p�rl��ktcDd o�b_i�onp�cDg�cD]�o�kt�3b_il�n� cjcD]3ew�McD]�o�et�_cD��il�niAp�rl��u��qo d�cjo�bMr ��� rlp �q��i�o�ewilk�gjkwil����ew��gji�o�etrs]Hx
gjkwu_��oqcjpCew]M^�il]_� 
 ]Mr4¡�ktcD�M^lc?�_eh��g�r��lcjp�� b

`�b_i���oqcjp �&�qcjo���u_� o�b_c o�b_cjrlp��Po�b_i�o���u_�_� rlp�o���rsu_p �#( ! G)95#.-0/3C O5b � bMcjp�clx$¡�c9c�� ��kwilew]
ew] �_cjo�ilewkKbMr4¡#gjkhil����ewgjilkQ�qrlp�o�ew]M^MxSil��i
ktr gjilkLd �qcDi�pCg©b dfcDgCb_il]_eh��d�xS�_etp�cDg�o���d�uMo�i�o�ewrs] b £9c
ilkw�qr:ew�McD]�o�et����i�oqoqpCet��uMoqcD��il]_� ��i�pCildfcjoqcjpC�a¡�b_ewg©b i�p�c p�cDktcj��il]�oaew] o�bMc � cjp�� rlp©dfil]_g�c
rl�
�/( ! G)9:#)-0/DC O5b �Sew]_ilkhkt�lxH¡Qc(�McD��g�pCet� c�ew]9�Mcjo�ilehk ewd�� rlp�o�il]�o�ew����uMcD�¢��rlp3o�b_cf�McD��et^s] il]�� ewd2d
��ktcDdfcD]Oo�i�o�etrs]
rl� rsu_p �/( !XG$9:#.-0/3C OPb
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foqr rl�_o�ilew]ail��d�u_g©b�ewd��_p�r4�lcDd�cD]�oQr4�lcjp���kwilew]�c�� b_ilu��qo�et�lc¢�qcDi�pCgCb�il��� rs�Md
��et��ktc b �Ad�rs]_^s�qo�o�bMcDd i�p�c�o�bMrs��c���il�qcD��rs]��_p©il]_gCb"d il]��"d � rsu_]_�Hx �M� ]_ildfewgA�_p�rl^lpCild�dfew]M^Mx
gjuMoqo�ew]_^���kwil]Mc?il]_� �ni�^lpCil]M^sewil]
oqcDgCb_]�ew��u_cD� b
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��kt^lrlpCeto�b_d��$¡�b_ehgCb5� cDkwrs]M^�oqrao�bMc �qcDg�rs]_� ^lp�rsuM�9i�p�c ew]_�_eh�qo�ew]_g�o�kt�agjilkwktcD� i��_�_p�r�� ehdfi�o�etrs]
ilkt^lrlpCewo�b_df� & � / xsrlpWbMcDuMpCew��o�ewgj� & ¦l¨ /Ab � b_cD�qc�dfcjo�bMr���� oqp��3oqr���]_��i � ^lr�r�� �A�qrskhuMo�etrs]Hxldfi���� c
]MrloSo�bMc�rl�_o�ewd�ilk xl¡�eto�b_eh]3il]�ilgjg�cj�_o�i���kwc$ktcD]M^lo�b rl��o�ehd�c b � bMcj���qcDi�p©gCb�ild�rs]M^?i¢g�rskwkwcDg�o�etrs]
rl� i��_��p�rD�Mewdfi�oqc��qrskwu_o�etrs]_� ��rlp�i �McD��etp�cD�a�qrskwu_o�etrs] b £ b_ehktc�o�bMc�d�rs��oQ¡�eh�McDkt�fi��_��khetcD�foqcDg©b"d
]_ew��uMcD��i�p�c ��il�qcD� rs]9ktr gjilkS�qcDi�pCgCb & ¤ / x o�bMcj�
gjil]�� c�oqp©i��_� cD� eh]5ia� r�rlp�ktr gjilk rl�_o�ewd�u_d b
� ewd�u_kwi�oqcD���A]_]_cDilkwew]M^ & �l¨�x �
� / x � i���u(�qcDi�pCg©b & �O¤�x �O¦�x �
� � / x {�cDu_pCilk_{Acjo ¡�rlp 
�� & �
��x � §�� / il]_�
��cD]Mcjo�ehgA��kt^lrlpCeto�b�df� & �l¤�x �l¤�x �l¦ / oqp��foqr�p�cDd�cD�_��o�b_ew�K�_pCiD¡$��ilg 
f�����_p�rsil�McD]�ew]M^?o�bMc¢��g�rl� c
rl�Wktr gjilkH�qcDi�pCgCb b

� ��� � I � I + � � � @ � <�G�� + � � J

��cD]Mcjo�ehg(��kt^lrlpCeto�b�df� & � ��x �
�Mx �l¤�x�¨
��x ��§ x � ¦
� / Y �¢���©��i�p�c(^lcD]_cjpCilkLd ��uMpC� rs��c��qcDi�pCg©b�d�cjo�b"d
r �_��ew]��q��etp�cD�:���:��etrsktrl^sehgjilk$cj�lrskwuMo�ewrs] b � bMcj��il�Mrl�_o(� p�rsd o�b_ew�(�_ew��gjet��kwew]Mcao�bMp�cjc5��il��ewg
�_pCeh]_gjet��ktcD� �

� b \K�lrskwuMo�etrs]�rl� cjpCi�oqcD� rs] gCbMp�rsdfrs�qrsd�cD�S¡�eto�b�iAdfcDil��uMp�c�rl�_�_o�]McD�C�ni�oqo�ilg©bMcD� oqr¢o�bMcDd b

¤ b � bMcjp�cQeh�niA� rl��u_kwi�o�etrs]?rl��gCbMpCrsd�rs�qrsd�cD�S¡�b�ewgCb3cj�lrskt�lcD�Wu_��ew]_^$o�bMcK^lcD]_cjo�ewg�rl� cjp©i�oqrlpC�
rl�Wg�p�rs�C�qr��lcjp¢il]_��d�uMo�i�o�etrs] b

¦ b y ] ilgjg�rlpC�_il]_g�c�¡�ewo�b3o�bMc��_pCeh]_gjet��ktcWrl��{Ai�o�uMp©ilkM� cDktcDg�o�etrs]HxlgCb_p�rsd�rs�qrsd�cD�S¡Aeto�b�b�et^sbMcjp
��o�]McD����¡�ehkwk p�cj�_p�r �_u_g�c�d�rlp�c3� p�cD��uMcD]�o�kt� b

�Mp�rsd o�b_c�� cjpC��� cDg�o�ew�lc�rl� ���A�jxHcj�lrskhuMo�etrs]�gjil]�� c�g�rs]_g�cDew�lcD� il�¢iadfcjo�bMr�� rl���qcDi�pCgCb�ew]M^
ild�rs]M^fi���il�qo��q��ilg�c�rl� i��_�_p�r�� ewd�i�oqc¢��rskwuMo�etrs]_� b y ]a��etrsktrl^l�lx o�b_eh����cDi�pCgCb
����ilg�c�ew��o�bMc��qcjo
rl�S� rs����et��kwc�^lcD]Mcjo�ewg��qcD��uMcD]_g�cD�jx_il]_�
o�bMc3�McD��ewp�cD���qrskwuMo�ewrs]_��i�p�c?o�bMrs�qc�b_et^sb_kt���_o b
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��cD]Mcjo�ehg���kt^lrlpCeto�b_d��jx�¡�b_ehgCb9¡�cjp�c(eh]O�lcD]�oqcD�-ew] o�bMc � �
��§l� & �
� / xWb_iD�lc(� cjcD]-u_�qcD�-eh]9o ¡�r
¡�iD� � �fil�3oqcDg©b_]_ew��uMcD��� rlp �qrskt� ew]M^
oqcDgCb_]Mrskwrl^sewgjilkK��p�rl��ktcDdf�Dxnil]_�&il���Cewd���kwew�_cD�9��gjetcD]�o�et��g
d�r �McDkw��o�b_i�o$gjil]�il]_��¡Qcjp$��uMcD�qo�etrs]���i�� rsuMo�]_i�o�u_p�c b �¢uMp�p�cD�qcDi�p©gCb���r�gju��qcD��rs]�o�bMc¢� rlp©d�cjp
u_�qc b

�¢���Sgjil]�¡�rlp 
?¡�cDkwk�¡�bMcD]3o�bMc�����ilg�cQoqr¢� cQ��cDi�pCgCbMcD� ew� kwi�p�^lclxsewonew� 
�]_r�¡�]�]Mrlo � cQ� cjp�� cDg�o�kw�
��d�r�rlo�b-il]�� u_]�ewd�r �_ilk x�il]_� eto3ew��]Mrlo3¡�cDkwkKu�]_�McjpC�qoqr�r ���no�b_c��_o�]McD�C�?�[u_]_g�o�etrs] eh�3]Mrsew��� �
il]_�5o�bMc�o�il� 

�Mr�cD�A]_rloAp�cD��u_etpCc3i�^skwrl��ilk rl��o�ewd�u�dvoqr�� c?� rsu�]_�&Y[e b c b x et� ��u_ewg 
�kw�a��]_�_ew]M^
if��u���gjetcD]�o�kt��^lr�r��
�qrskwuMo�etrs]�eh��cD]MrsuM^sb�� b

� rl^lcjo�bMcjpDx$^lcD]Mcjo�ehg
ilkt^lrlpCewo�b_df�jx�cj�lrskwuMo�ewrs]P�qoqpCi�oqcj^sewcD�jx�cj�lrskwuMo�etrs]�i�p��:�_p�rl^lpCildfd�ew]M^Mx�^lc)d
]Mcjo�ewg��_pCrl^lpCildfdfew]_^�il]_��d�cDdfcjo�ewg�ilkt^lrlpCeto�b�df��� rlpCd#o�bMc���ilg 
�� rs]_c�rl�no�bMc��_cDkw�(rl� cj�lrskwu"d
o�etrs]_i�pC�ag�rsd���uMo�i�o�etrs] b

�¢�����_p�r�� ew�Mcai5dfcjo�bMr��&��rlp�dfr�� ew]M^ � p�rsd rs]Mca� rl��u_kwi�o�etrs]-rl��gCb_p�rsd�rs�qrsd�cD� oqr�i ]Mcj¡
� rl��u_kwi�o�ewrs]�����u_��ew]_^
i 
�eh]_��rl��{Ai�o�uMp©ilk���cDktcDg�o�ewrs]9oqrl^lcjo�bMcjp�¡�eto�b9o�bMc�^lcD]Mcjo�ewg.d ew]_����etp�cD�
rl� cjpCi�oqrlpC�3rl��g�p�rs�C�qr��lcjp il]_� d�uMo�i�o�etrs] b \Kilg©b-gCb_p�rsd�rs�qrsd�c(g�rs]_��ew�qo��?rl��^lcD]_cD�jx il]��9rs]Mc
gjil]ao�b_ew]�
 rl� i�^lcD]Mc�il��cD]_g�r �_ew]M^�i3oqpCilewo b � bMcA��e%� cjpCcD]OoQ� rs�C��et��ktc$��cjoqo�ew]M^s��� rlp�i�oqpCileto�i�p�c
gjilkwktcD��ilkhktcDktcD� b yz] ���A�jx�o�bMc�oqcjpCd *$�F#%9:=<9TG)9:=+! pCcj� cjpC� oqr3il]fi��_�_pCrD�Mewdfi�oqc$�qrskwu_o�etrs]�oqr?o�bMc
�_p�rl��ktcDd ew]a��uMcD�qo�etrs] b yz����u_g©b(il]�i��_�_pCrD�Mewdfi�oqc¢�qrskwuMo�etrs](gjil]a� cAc�����p�cD���qcD�ail��i��qoqp©ew]M^3rl�
��eto��DxHo�bMc ^lcD]McD�?i�p�cf��eh]M^sktc���eto��¢rlp?��bMrlpCo���ktr�g 
��¢rl��il� ��ilg�cD]Oo3��eto��jxHil]_�9il]9ilkwkwcDktc�ew] o�b_ew�
� ��eto¢�qoqpCeh]M^ �(eh��cDeto�b_cjp¢§(rlp � b \Kilg©b9gCbMp�rsdfrs�qrsd�cfgjil] � c�o�bMrsu_^sbOo¢rl�Kil��i(� rsew]Oo¢ew]5o�bMc
�qcDi�pCg©b9�q��ilg�c rl�Qi����_p�rD�Mewdfi�oqc �qrskwu_o�etrs]_� b {Ai�o�u_pCilkK��cDktcDg�o�etrs] ew�¢�MpCew�lcD]
���
o�bMc �_o�]McD�C�Arl�
o�bMc�g©bMp�rsd�rs��rsd�cD� b y ]�o�bMc�g�rs]�oqc���o�rl� ��cD]Mcjo�ewg��Akt^lrlp©eto�b_df�jxO�_o�]McD��� dfcDil��uMp�cD�Ko�bMc���u_ilkweto �
rl��gCbMp�rsdfrs�qrsd�cD�3il�3il] i��_�_p�r�� ehdfi�oqcf�qrskwuMo�ewrs]�oqr�o�bMcf�_p�rl��ktcDd i�o3b_il]_� b � b�u_�jx���o�]McD���
ew];:�uMcD]_g�cD��o�bMc?]�u_d�� cjp�rl�Sr��H�q�_pCeh]M^ o�bMc�rlp�^sil]_ew�Cdvb_il� b
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� bMc$�Cewd���ktcD��oW� rlpCd rl� ^lcD]_cjo�ewg�ilkt^lrlp©eto�b_d ew]��lrskt�lcD�Ko�bMp�cjc$rl� cjpCi�oqrlpC� � �qcDkwcDg�o�etrs]Hx�g�pCrs���qr��lcjp�x
il]_�
d�uMo�i�o�etrs] b

� bMc
��cDktcDg�o�etrs]�rl� cjpCi�oqrlp�g©bMr�rs�qcD��o�b_rs�qc
gCbMpCrsd�rs�qrsd�cD�aew]:o�bMc�� rl��u_khi�o�etrs]&o�b_i�of¡�ewkhkQ� c
ilkwktr4¡QcD�:oqr9pCcj�_p�r �_u_g�c b �¢]�i��lcjpCi�^lc
o�b_ca��oqoqcjp�gCbMpCrsd�rs�qrsd�cD����p�r���u_g�cadfrlp�c�r�� �q��pCew]M^
o�b_il]-o�bMc�ktcD���3�_o?rs]McD� b `�pCrs���qr��lcjp�c��MgCb_il]M^lcD����uM����i�p�o���rl��o ¡�r�gCbMp�rsdfrs�qrsd�cD�jx p�rsuM^sb_kw�
dfewd�ewg 
 ew]M^?��etrsktrl^sewgjilk�p�cDg�rsd���ew]_i�o�etrs] b |5uMo�i�o�etrs]apCil]��Mrsdfkt��gCb�il]M^lcD��o�bMc�ilkwktcDktc���ilkwu_cD�Qrl�
�qrsd�c�ktr�gji�o�ewrs]_�$ew]�o�bMc?g©bMp�rsd�rs��rsd�c b

�}��ewd���kwc ��� ¡�rlp 
 �$il�$��rskwktr4¡�� �

� b � o�i�p�o$¡�eto�b�ifpCil]_�Mrsdfkw��^lcD]McjpCi�oqcD�5� rl��u_kwi�o�ewrs](rl� ' � d ��eto$g©bMp�rsd�rs��rsd�cD��Y[i��_��p�rD�MeLd
d�i�oqc��qrskwu_o�etrs]_�©� b

¤ b `�rsd���uMoqc�o�bMc3�_o�]McD��� � Y�� ��rl�ScDilg©b
gCb_p�rsd�rs�qrsd�c � ew]�o�bMc3� rl��u_kwi�o�etrs] b

¦ b c cj� cDi�o$o�bMc?��rskwktr4¡�ew]M^��qoqcj����u_]Oo�ehk ' r��H�q�_p©ew]M^�b_iD�lc�� cjcD]
g�p�cDi�oqcD� �

Y[iO�
� cDktcDg�oni���iletp�rl�_g©bMp�rsd�rs�qrsdfcD�n��p�rsd o�bMcKgjuMp�pCcD]Oon� rl��u_kwi�o�etrs] b � bMc �_p�rl��i���ewkweto �
rl�?��cDktcDg�o�etrs]Peh��il]Peh]_g�p�cDil��ew]_^9��u_]�g�o�etrs]�rl���_o�]McD�C� b � cDktcDg�o�etrs]Peh���Mrs]Mc
¡�eto�b
pCcj��kwilg�cDd�cD]�ojxQd�cDil]�ew]M^ o�b_i�o�o�bMc���ild�c
g©bMp�rsd�rs�qrsdfc
gjil]:� c��qcDktcDg�oqcD�Pd�rlp�c
o�b�il]�rs]_g�c?oqr(� cDg�rsdfc?i���i�p�cD]�o b

Y�� �(£�eto�b-�_p�rl��i���ehkweto � 5���Y�o�bMcag�p�rs���qr4�lcjp �_p�rl��i���ehkweto �_�©x g�p�rs�C�3r4�lcjp�o�bMc(��iletp3i�o i
p©il]_�Mrsdfkt�(gCbMrs�qcD]
� rsew]Oo�Y[gCb_rs�qcD]
¡�ewo�bau�]_et��rlpCd#�_p�rl��i���ehkweto �_� oqr��_p�r �_u_g�c¢o ¡�r
r��H�q�_p©ew]M^ b y �$]Mr5g�p�rs���qr4�lcjp�o�i�
lcD����khilg�clx ��rlpCd o ¡�r5r��H�q�_pCeh]M^�o�b_i�o�i�pCc�c��Milg�o
g�rl��etcD��rl�So�bMcDetp�p�cD��� cDg�o�ew�lc?��i�p�cD]�o�� b
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Y[g���|5uMo�i�oqc¢o�bMc�o ¡�r r�� �q��pCew]M^3i�o�cDilgCb�kwr�gju_�K¡�eto�b��_p�rl��i���ehkweto ��5�� Y�o�bMc¢d�u_o�i�o�etrs]
��p�rl��i���ewkheto �_�©x�il]_�a��khilg�cAo�bMc�p�cD��u�kto�ew]M^�gCbMp�rsdfrs�qrsd�cD��ew](o�bMc¢]Mcj¡�� rl��u_kwi�o�etrs] b
yz� ' ew��r����HxMrs]Mc3]Mcj¡ � rl��u_kwi�o�etrs]�d�cDd�� cjp$gjil]
� c?�_ew��gji�p©�McD��i�o$pCil]_�_rsd b

� b c cj��kwilg�c?o�b_c?gjuMp�p�cD]�o$� rl��u_kwi�o�ewrs](¡Aeto�b�o�bMc?]Mcj¡ � rl��u�kwi�o�etrs] b

� b �¢rfoqr��qoqcj��¤ b

\Kilg©b9etoqcjpCi�o�etrs]�rl�Qo�b_ew�A�_p�r g�cD����ew��gjilkwktcD��ia^lcD]McjpCi�o�etrs] b � ��� ew��o ����ewgjilkhkt�
etoqcjpCi�oqcD����rlp
��§�oqr ��§l§�^lcD]McjpCi�o�etrs]��jxMrlpAd�rlpCc b � bMc�cD]�o�etp�c?�qcjo$rl�S^lcD]Mcjp©i�o�etrs]_�$ew��gjilkhktcD�
i pCu_] b ��o$o�bMc
cD]_��rl�Si�pCu�]�o�bMcjp�c3i�p�c�rl��oqcD]
rs]_c?rlp�d�rlp�c�b_et^sb_kt���_o$gCbMpCrsd�rs�qrsd�cD�Aew]�o�bMc?� rl��u_khi�o�etrs] b

£9c��_cD��g�pCet� c¢]Mr�¡}d�rlp�c?ew]��Mcjo�ilehk��qrsd�c?rl� o�bMc3dfrs�qo�o ����ewgjilk ��� rl� cjpCi�oqrlp©� b

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

� bMc���uMp�� rs�qc�rl� ��i�p�cD]�oQ�qcDkwcDg�o�etrs]�ew]�i �¢� ew�Woqr�^set�lc�d�rlpCc�p�cj�_pCr��_u�g�o�et�lc$gCb_il]�g�cD�jx�rs]�o�bMc
¡�bMrskwclx�oqr
o�bMrs�qc(d�cDd3� cjpC�?rl��o�b_c�� rl��u_kwi�o�etrs]�o�b_i�o�i�p�cfd�rlp�cf��o b � �Cewd���ktc�d�cjo�b_r��9rl�
ewd���ktcDd�cD]�o�ew]M^��qcDktcDg�o�etrs]9ew��i
p�rsu_ktcjoqoqc)d ¡�b_cjcDkW��ild���kweh]M^ & �
� /Ab y o?g�rs]_�Cew�qo���ew]�^set� ew]M^�cDilg©b
ew]_��et��eh�_u_ilk i��Ckwewg�c$rl� i�gjetpCgju_khi�pKp�rsu_kwcjoqoqcA¡�b_cjcDk_cD��u_ilk�eh]�i�p�cDi�oqr�o�bMcAew]��_et� ew�_u_ilk! � �_o�]_cD��� b
\Kilg©b
o�ewdfc�o�bMc?p�rsu_kwcjoqoqc�¡�bMcjcDk�ew������u_]�o�bMc?g�rlp�pCcD�q� rs]_�_ew]M^�ew]��_et� ew�_u_ilk�ew���qcDktcDg�oqcD� b

� bMc?dfcjo�bMr��
gjil]�� c?ewd���ktcDdfcD]OoqcD��il��� rskwkwr�¡�� b

� b �Mu_d o�bMcQoqrlo�ilkOc�� � cDg�oqcD�3��ilkwuMcKrl�_ew]_�_et� ew�_u�ilkw��eh]?o�bMc � rl��u�kwi�o�etrs] b `�ilkwklo�b_ew�n��u_d � b

¤ b c cj� cDi�o 
 o�ehd�cD�
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Y[iO�
`�bMr�rs��c?i�pCil]_�Mrsd ew]Ooqcj^lcjp 
 � cjo ¡QcjcD]5§�il]_� � b
Y�� � � r�rl�:o�bMpCrsuM^sb-o�b_caew]��_et� ew�_u_ilkw�¢ew] o�bMca� rl��u_kwi�o�etrs]�x ��u�dfdfew]M^�o�b_cac�� � cDg�oqcD�

��ilkwuMcD�Dx�u_]�o�ewk o�bMc3��u�dvew��^lp�cDi�oqcjp�o�b_il]
rlp$cD��u�ilk�oqr 
 b � bMc3ew]_��et��eh�_u_ilk_¡AbMrs�qc
c�� � cDg�oqcD�
��ilkwuMc���u_o���o�bMc3��u_d r4�lcjpAo�b�ew��kwewdfewo�eh��o�bMc?rs]Mc?�qcDkwcDg�oqcD� b

��kto�bMrsuM^sb:o�b_eh����cDktcDg�o�etrs]:�_p�r g�cD�_uMpCcaew� p©il]_�Mrsd�x ��rlp�cDilgCb ��i�p�cD]�o�o�bMc�gCb_il]_g�c
rl��� cDew]M^
�qcDktcDg�oqcD�5ew���_etpCcDg�o�kt���_pCrl� rlpCo�etrs]_ilk oqr�eto�����o�]McD��� b

��g�rsdfd�rs]
�_p�rl��ktcDd eh]��¢���jx_o�bMc3��r�gjilkwktcD����p�cDdfi�o�uMp�c?g�rs]��lcjp�^lcD]_g�c �_pCrl��ktcDd�xMew�$if�_p�c)d
dfi�o�uMpCc�ktrs�C�Krl� �_et�lcjpC��ewo �few]�o�bMc¢� rl��u_kwi�o�etrs]�¡Ab_ewgCbaew]_g�pCcDil�qcD��o�bMcAp©ew� 
�rl� g�rs]��lcjp�^sew]M^ oqr�i
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rl� r�� �q��pCew]M^�oqr�i���dfilkhk ^lp�rsuM��rl�Sb_et^sb_kt���_o�ew]_�_et� ew�_u�ilkw�jxOil]_��o�b�u_��pCcD�_u_g�cD��o�bMc?�qcDkwcDg�o�etrs]
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rl� cjpCi�oqrlp b Z�eto�d�uMo�i�o�ewrs] :�et����cDilgCb ��eto
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g�rs]_��ew�McjpCcD� il�¢^lr�r �9il�¢cDeto�bMcjp?ktr gjilkLd �qcDi�pCg©b
d�cDg©b_il]_ew��d���rlp3�Mrsdfileh]"d �q� cDgjet��g d�cjo�bMr �_� b 
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o�bMcDdf��cDkt�lcD��ew]Ooqr�o�bMc¢g�p�rs���qr4�lcjp�rl� cjp©i�oqrlpC�Qil]���rl� cjpCi�oqrlpC� � � Y � �Kew]Ooqr�d�u_o�i�o�etrs]arl� cjp©i�oqrlpC�
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 � � � ��� � ! � !�� $ +N,�. � � � ! +-,#. � �! � �
������� � � � ��� ��
 � ��� # �
���
� ! # � ����� ��� � 
 � �"� �"� � � � � � $ ��� �"� � 
 ��� � � � ����
 #�� �"� ��� � 
 � � � �#	 � ����
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�������#& ')( �+*6���#�  �-,/.

0 ��1���� � ���325476"8�9 3 ��� ! ��� � � � �"��� � +-,#. � � � � � � � # � � � � ��� � 
 �;: �
8 � /<8�6 & � 8>=�=�?A@�B
CD4EB�6
;%FHGJI 9#4KCL�NMPO � � ;RQ 1 = � � ��# �E��� �7� �"� � $ � ����� ! �"� � � 
 � ��� � � � �AS � ! � ��
���� � �"��� 
&� ����MPO � ! �
� � � � � ��� ��� � �"� ��� � � ��� � ��� X � 5 ����T � � � � � ��� �
� � �7��# � ��� ��� 
 � ��� �"� � � � � ��� �
� � � ����
 R �  G�H G � �
��
 � ����� ! � � ��� �	� 
�� � � � ! � � � 
 � � � �"��� � �E� � � � � � � ��
 X � 5 �U� ��� X � U-G( �H���V0 ����� ����� �7� +-,�.
� � � � � � �%� ����
"
 � ! � 
 � 6 F 8�W�4E9X?YB/@V=E8�9A4K=�CZ8�B ;%FHGJI 9#4KC ; �I/�� �.1�� ��� = � � � � 
 ��� � �7� � ��
 � ��� ��� � �#� $��
�"� � � � �"� � ! � �"������
 � ![� $[0 ��1���� � ���\2]476�8�9 3 ��� 
 � � ��� � ��� � � � ��� ! # � ��� ! � � � ����
 #�� �"�
�E� ��
 � � � ����
 � � � � � � � ; 1E�����O1 >0/ = ��^ ���
����
�� ! � � +N,�. � 
 � 
��%� ! 
 �"� � � ����
 ������� � # � ������� ��2 ����

� ��� � � � � � � � ��
��
� � 
E� � � � # � � � 
 � ��� � � 
�� � � �_� �%� � � 
 � � � � � ��� � � � � ��� 
 ��
 � ! � ��� 
 � � � � � ����

� � � � � �"� � � ����
 ��� � �"� � ��� � 
�� �A2��� `� � � � ! T G B�@/4a=K6 G 8�Cb?Y9c6 G B�?d8�B I 8�6Ye IfFHGJI 9A4EC��

8 ��� � � � �"� � � � ��
 � � 
 � ! ��� � #�� # �7�g�ihN2%����#�� ����
 �
� � 
E� 8 � ����� � � � ! � � 
 � �%��� � ����� ! ���

� ��� � � ���_���21�� �"� � 
 �"� � � ��� 
	
 ��� � � ������
 �7����� � � ! ! ��� ��� 
 �"� � � B
?d6d?d8�9c? 
 8�6d? G B 
 � � � � � $ � � � � � �

��� �"� �U� � � � � � $ ��� �"� � 
"��� � � � ��� � � �"� ��� � ! � 8 � �"� � � �"� � � � � � ! � � 
S3���� ! � � �j4E6k8�9 3 ; ��� =
� ��
������ �"� � � ��
 � � ��� �"� � � � � � � ��� � ��
���� � �"� � 
 � ��� �"� �l `� � ��� ! � �3� ��� �&� #���h 
 � � � � �"� � � ! �������
T � �"� �m	 � 
 � 
 � � �n� � 
 �"� � � � ��
 
 ��� � � ����� ��
 � � �"� ��� � !o� $ � �
��� 
 � � ��� � �A��� � � ��� ��
 � �����o � �

 ���
��� ! 
 � � � � � � �"������
 �"� ��
�
 ��� � � � ���p� # � ��
 � �"� � � � � �rq G C ;sG =�?d6t4 � ��
���� � �"��� � ��� �"� ��
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� ��� � �g� �"��� � ���U� ��� � � ���b��������� # � 
 � � # � ! �"��� � �E� ��
 � � � ����
 � � � � � ��� � 
�����
 ��� � � � � ���V� �������21��
� � � � � � � ! �7��� ! � 
 � T G B/@�4a=K6 G 8�C�?Y9i6 G B
? 8�B I 8�6Ye IfFHGJI 9#4KCb� ^ � ��� ��� ��� � +-,#. #�� �"�

� � �"� � ! 
 
 � � �"� � ��� � ��� �"� � T G B�@/4a=K6 G 8�Cb?Y9c6 G B
?d8�B I 8�6Ye I�F<G/I 9#4KCb�fT � � � � � ��� �
� � �7� # � � �"��h
����
 � � � � ����� $ +-,#. � � � � �#� ! �"� ��
 �"� � � ����
 
 ��� � � � ��� � �"� ��� � �
� � ����� � ��� �"� �"$Z� � � � �ih 
 � � � � �
� ��� ��� � ��
 � � � � �"������
 �"� � 
 � ���7� � � ��� � �"$�
"��� � � � ��� � 8 ��� � � �"����
 � ��
 � � � � � ���E��� � � � � � � �
� � � ! �Kh � K � � � # � ���)� � � � � � $ ��� �E� ��
 � � � ��� 
 � � ! 1 � � � � � ���

^ � � � �%��
 � �"� ���Eh ��� � � ��
���� � �"��� ; 165 = � 
 �"� � �
� � �%��� � ��� �"� �"$ � � � � �ih 
 � � � � � � ��� ��� � ��
 �
� ����
 �E��� � � � ��� � 
 ����
 �

�  � ���Eh ��� � � ��
���� � �"��� � � 
 � � ?YC ;%FHG W�?YB/@ � ��� ��� � � 
 � � ��
 � � � � ��� � � �
� � �%��� � ��� � � �
� q G B
=K6 F�� q 6d? W�4 � �"� � � ! �������
� �A2�� +-,�. � � � � � �#� ! �)q G C ;
G =�?d6t4 � ��
���� � �"��� �

�  � ���Eh ��� � � ��
���� � �"��� 
��A����
 � ��
�� ; ��� = � � �"� ��� ��� ����
�5 ���
h
	 � � � ��
 � � � � ��
���� � �"��� ; �/� =
� ����
 ���#� ��� 
 �"� �" � � ���7� ��� 
V� � ����
 � � � � �"� � � � � �

�  � ���7h ��� ��� � 
���� � �"��� ��� 
 � � ��� 
 � ��#�� � � � � ��
 � � �
� ��� � � �"� � ! � � ��
�� ��� �
� � � ��� � h
� ��� � � � ��� � � � �AS � � � ��� � �"� � ��� � 
 ; 5�1�� 5�� = �

�  � ���Eh ��� � � ��
���� � �"� � ��
 �"� � � � 
���� � � �#� ! ��� 
 � ���%�32 ��� � � � $ � ��� �"� � � � ��
 � 
���� � � ���
� � 
���� � �"��� 
 � � ! 
�� � �
� � � � ! � ����� � � ����

� ��� ����
�
 � � �"� � � 
�� ; 5�1 = �"��� � ! � � ��#�� �"� �
� � h
� ��� � � ��� � � ����� � � � �AS � � � ��� � �"� � ��� � 
7�

�  � � �"� � ����� � ��� � � � �"��� � � � ����
 ���
�Eh ��� � ��� ��� � � ����# �7�#� � �J����
 � � 
 � � � ! ; 17��� 5�1 = �

� ^ �7�g� � ����� ! ! � �"� 
 � � ��� � ������
 ��� ��� � � ��� ! �E���7� ��� � ! ; ���/� 5�1 = � ��� � � � � ��� ����
 �"� � � � h
� � �����
$ �����Eh ��� � �



���������	��

��������������������
���� ���

T � �"� � �Eh ��� � � ��
���� � �"��� � �"� � � � 
���� � ����� �
����
 ��
 � 
 ��� ���/��� � � ����
 � 
��7� ����� � � ��� � � � � ��
 ��� �
� � � � ��� �"� � ��� �
� ! � ��
���� �"� � � � � � � 
 ��� � � � ��� � 3 ��� � � ��� �%������� ��� � 
��A����� � � � � � 
 ��� � � ����� �
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T � ��� ! � � � � � � � �"����� �"� � � � � � �����
$ ��� �
� � � � � � ��
 X � � � � � � � � � � � � �#� � � �"� � ���J��� � 
�� ���
��� � � � � ��� ��
 � � ! ��� 1 �"� ��
 ; 165 = � ��
 � � � ��� ��
���
 � 
�� � ! ����� � � ��� �"� � � � � � 
�� ��
������ ��� �"� � � ���
� 
 � � � ��� � � ��� ����������� � � ! �
����
�� ! � � ����
5� E�G�H � � 
 �"� � ��� ! ��� ��
 ��� �"� � �	� � � � � U �&
���� � �

�� � ! � ��� � � ����� � � ��� � 
 
��A����� � $ �

R - X �  G E*G�H � " ? ,/2 PFZ L 0�� ,/2 R 0 [ ? ,/2 P10�� ,/2 R 4 L 0 M	? ,/2 P Z L 0�� ,/2 P10 M ? ,�2 R 0�� ,�2 R 4 L 0 \

 � � 
 � 
 � � � ����� � � ��� � ��
 � � � ! � ��
 � � � ! � � ��� ! ��� �"� � 
 � � � � � � � ��� ��� �"� � ��� ! ��� ��
 E � � ! H �
�%� � � #����\2%
 � 
 � ��� � 
 ��� � � � � ��� � � � � ��� � � � ��� ��� � 
 � �"� � ��� � 
 � � ��� � �%� ! ��� +N,�. ���+� � � � �

 � � � � � ��T � � � � � ��� �
� � �7� �"� ���
��
 � ��� �E� � � � � � ����
 R - X �  G E*G�H � ��
 �"� ��
 ��� � � 
 �"� � 
�� � ! ����� �

R X �  G�H G � ����� +-,#. C � � ! +-,#. G �

 � � � ��
���� � �"��� � � �"� ��� � 
 � 
 �7� ������� ����� � � ��� ��� � � � ��� 
 ��� �"� � ���/��� � 
������ ��� � � � � �����%� E�G�H �
� � � � � � � � � � � � � �����a�

T ��� � � � ��� ��� � �7� � � � � � � � � � � � � � ���	�a� � � � ����� ����

� � E�G�H � � ��� � �#� � � � � 
 E�G�H #�� �"� 1 � E#7	H � B �
T � � ! ��� � 
 � 
 �"� ����� # � � ������� � 
"��� � � � ��� �"� � � ��
 � � �"� � � �#� �"� ��
 � � ���%� ��� � � � ����
 �����%� E�G�H �
� � ! ����� � � � ��� � 
 �"� � � � � � � � � ��� � �"� � � � ��� [ 1 ��� � �#� � ��� ��� �"� � � � � � �"����� � ��� � ����
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� �"� � � � $ � ����� ��� � � ����� ��� � � E�G�H ���� � � � ��
���� � �"��� 
 �"� � � 
 # � �"� E " 1�� � � ! � ��
 � 
 � �#� �%� E�G�H �
� ��� H�"�E�G \]\]\ G B � � � ����� �
��� � � � � � ��
�#�� �"� �"� � � � � � � � � ��� ��� E � � � � �#� E "�B)M 1����

8 ��� � � ��� � � ��� �"� � ����� ��� �"� ��
 � ��
���� � �"��� ��� 
 � ����� !b� $ �"� � # ���32����!1 �"� ��
 ; 165 = ��
 ! ��
 ��� � $�� !
��� 3���
���� �"��� � � � !�! � �"� �g��� ! ��� O ��
���� � �"� � ���

� ��� � ��
 � �"� � 
 �"� � � ����
 
 ��� � � ����� � � � � � � � �#� � � $ �"� � � ��
���� � �"� � 
 +-,#. C � +-,�. G � ���
+-,#. � � �"� ��� �Z� � � � � � � 
 ��� �"� � �
� � ����
�� � � � ��
���� � �"��� � � � � ��� � � ! � � � ! �Q+-,#. C [ �7h ��� � �
+-,#. G [ �Eh ��� ��� � ! +-,#. � [ �7h ��� � �



���������	��

��������������������
���� �B>

�S������
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 � � � � �
� U �  
��
 � � �	� � ���  " $'& L G \]\]\ G(& I ) # � ��� ���	� � � � �AS ��
 X � 5 �
��
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��
� 
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��
 @ � � E���
��  � \ �
��
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 � �Q
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B� � 1 �	� B)M 1 ��� 1 
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��
 � ��
 H � 
���� E [ 1 �	� B)M 1 ��� 1 
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��
 �
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^ � � � � � ��� ! ��� � 
��E��� � � � � � � � � � � ��� � 
 � � �E� � � � � � � �"� ����� � ��
�� � �#� � � $ ��� �"� ��
 � � ��� � � �#� ����

��� �"� � �
��� � � � � ��� �E� ��
 � � � ����
b� � 
�� �"� � � ��� � � �"� 
 ��� # � � h�� 
 � � 
E�

��������� *�� � "P	���� (��	�

1f� � 
 � � � ����
 � ��
�� �"� � ������� � �"� 
 ��� # � � h � � 
���
 ��� 
 � � ��� 
 � ��#�� � � � � ��
 � � �
� ��� �E� ��
 � � � ����

# � � h���
 � � 
 ; 1 >0/ = �� � � ! ��
"�
����� � $ ��� 
�� � �#� � � � � � � ����
 � 
 � � � # � ��� # � � h���
 � � 
 � � � � � � � ��� ��� !
� � � � � �"����� �"� � ! ��
 ��
������ # � � h 
�� � ��
7��O 
�� � �g� � � � � $ � ��� � � � ��� � � $ � � � � 
 � ! ���+� � 
�� � ����


�� � �#� � � � � 
���
E� ��� �"� � � � �7� ����� �
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	{�/.E�$WhH5s�FIH5sELtY7LNH5s5LNHKJP[R]¥Qh�;QhJPqELtD¤LNHOJMD@FRLNT^,3� « H¢QhD@sELtD�JMQ
uvB5FU[Is�JPqEL>yhD@WZYvqgO � *nJPqEL>FITMQSw	QhDPYvq5FI|XyhD@WZYvqj,3z9W�D@WhH5sEQSw�Y7LtD@w-BEJPWZJPFRQSH�$��XFUTAB5HvFR��QhD3w	[R]
|fQSH5TMJMD3B5|fJMLNs *nLNWh|3q¦Y LtD3wrBEJPWZJPFIQSH�q5WhTpY5DPQhuvWZuvFU[IFRJ�]¦�
	
A�
l,3��0�qELXY LtD3wrBEJPWZJPFIQSH�w	WZJMD@F 2 � FIT
$��CWZY5Yv[UFRLNs�JMQ	JPqELX|fQS[IBvw	H5TªQh� JPqELXFIsELNHOJPFRJd]�w	WZJMD3F 2 �
0�qEL1|fQSH5TPJMD@B5|fJPFRQSH�Qh� JPqELCyhD@WZYvq O &� TMJPWZD@JPTª�pFRJPq¤W>|fQhYO]�Qh� JPq5L�yhD3WZYvq>8 � � > L;Whsvs�HEQSFITML
JMQ-JPqELpyhD@WZY\q¡O &� ��QhD�JPqEL�w	WZJP|@q5FUHEyXJMQ-u7LpFIHEL32EWh|fJt���EQhDªLNWh|@q�LNHOJMDP]	FIH	JPq5LABEY5Y7LtDVJMD3FIWhHEyS[RL
Qh��C *[O &� ,�WhH FIHOJMLtyhLtD�FIT¤TMLN[RLN|fJMLNs B5HvFR��QhD3w	[R]�FIH¢JPqEL¦FUHKJMLtDP�ZWh[_����� ��� �t�h*nJPq5WZJ�FITtzp�pFRJPq
Y5DPQhu\WZuvFI[IFRJd]��
	e*���� � ��,�,3zv�pqELtD@L���f � . � �M.�� FITGWrYvWZD@Whw	LtJMLtD�Qh�9JPq5LAL32 Y7LtD@FIw_LNHOJ�DPLtySBv[IWZJPFIHEy
JPqEL�WZYvY5DPQ52EFIw	WZJML¦w	FITPw+WZJP|@q FIH JPqEL�YvWhFID_Qh�1yhD@WZYvq5Tt�¢« H JPq5FIT_Y5D@Q{|fLNTPTNzªH5QSFITML�FIT�Whs5sELNs
QSH5[R]$JMQ¦JPqEL¤BEY5Y7LtD;JMD@FUWhHEyS[RL�WhHvs¥|3q5WhHEyhLNT>WZDPL�DPL��5LN|fJMLNs¡JMQ �hLtLtY£WhH¡B5H5svFRDPLN|fJMLNs yhD3WZYvq9�
> L�JPqELNH¥WZYvYv[R]¦JPqEL+Y7LtD@w-BEJPWZJPFRQSH"$��>u{]$JPqEL�B5TPL+Qh��JPqEL�Y LtD3wrBEJPWZJPFIQSH w	WZJMD@F 2 � �>0�qEL
DPLNTPBv[RJPFIHEy�w	WZJMD3F 2 FIT;JPqEL�LNsEyhLf}���LNFRySqKJ_Whs@?PWh|fLNH5|f] w	WZJMD3F 2$��QhD-JPqEL�WZJMJMD3FRuvBEJMLNs yhD@WZYvq O ���
JPq5WZJ�FITBC *[O � , ����� C *[O &� , ��� �V�<0�qELCw	FIH5FUw	FR�NWZJPFRQSH�Wh[RyhQhD@FRJPq5w+T��pFU[I[5DPLN|fLNFI�hL;WhT�FIHEYvBEJ
JPqEL	Y\WhFRD}8m� � O¡�+WhH5s$��L+qEQhY7L_JPq5WZJXJPqELt]a�AFI[I[ DPLN|fQ~�hLtD4$�� � ��LNWhTPBED@FUHEy�JMQ��pq5WZJXL32{JMLNHOJ
JPqELXWh[IyhQhD@FRJPq5w	TªD@LN|fQ~�hLtD $ � Wh[I[RQ~�AT�B5T�JMQ	Lt�ZWh[IB5WZJML;JPq5L�4OBvWh[IFRJ�]�Qh�xJPqEL;QhY5JPFIw+FR�NWZJPFRQSH9�
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«�H���Lt¨vH5FRJPFRQSH$���{z\�GLr[RLt��J�QhY7LNH�JPq5L;��QhD3wrB5[UWZJPFRQSH�Qh�xW	|fD@FRJMLtD@FIQSH�Qh��s5FITPTPFUw	FI[IWZD@FIJ�]>u7LtJ���LtLNH
WZJMJMD@FRu\BEJMLNs yhD@WZY\q5Tt� > WhHEyzUti	P . n |fQSHvs5B5|fJMLNs¢L32{Y7LtD@FIw	LNHKJPT+�pFRJPq WZJ¤[RLNWhTMJ�J���Q¡¨vJPHELNTPT
�lB5H5|fJPFRQSH5TNz WhH5s |fQSH5|t[IBvsELNs JPq5WZJ1JPqEL+WZu\TMQS[IBEJML>JMQhJPWh[VLtD@DPQhDh* ��! � ,�FUH JPqEL	LNHOJMD@FRLNTCQh�ªJPqEL
LNsEyhLf}���LNFRySqOJAWhs@?PWh|fLNH5|f]�w	WZJMD@FI|fLNTAFIT�w_QhDPL;Wh|t|tB5D@WZJMLh�


��@? � ���������BA#"ED%$'& =h*'$�, I)( k��MUtm i[w�e PSi ilg3k:R3]EixU-i¡ohg�P^��`Kc�8 � PZmji{O � u�i�`eU¥�puvTPQS[IBEJML
0 QhJPWh[j��DPDPQhD;e�K�P��_UfgGL�]Ei:Philk eZm%$¥k�cAi�`eU+*Zbdm eZg^L�e�K�i�`eU�L1Philgjk-,�C *:8 � , � � � C *[O � , � � �7u
wc`eUtg�U � kUc�i�`eU	�|UfgGL	] i:PSilkleZm�L1Philgjk.,�e�K4$Zn0/�`eUpU1,3� . k�Vtkli7KteZgGL e�K�i�`eU¤`;Rfcfe . ]EixU2/\ehi:P .
3 gjgMeZgXk�cAohk��MUtm\R k $'& =h*'$�, �5476F98;: 4<6J=8;: ! EGFLH J�� E?>A@ F9B'H >#@ J=B ! n

> WhHEy UNi�P . n-DPLf}���D@FRJML>JPq5FUT�WhT1W¤w	WJ2EFIw	FI�NWZJPFRQSH¦Y5DPQhuv[RLNw>Xp¨vH5saJPqEL>Y7LtD@w-BEJPWZJPFRQSH $¡JPq5WZJ
w	WJ2EFIw	FR�tLNT�C5C $D& =h*'$�,;ySFR�hLNH uO] CEC $'& =�*'$�, �GF &H �1I � $D& =h*'$�,3zx�pqELtD@L F &H �JI FIT
JPqELXw+WJ2 FIw-B5w Y7QSTPTPFIuv[RL���Wh[IB5L1Qh� $'& =�*'$�,3�

��������K L<M	NO�OPA��
�Q�RS�UTV��PXWZY�[<\

> WhHEyhUNi P . nVTPq5Q~�£JPq5WZJG�C��TxY7LtDP��QhD3w w-B5|3q>u LtJMJMLtD�JPqvWhHrQhJPq5LtDVQhY5JPFIw	FI�NWZJPFRQSHrWZYvY5DPQSWh|@q5LNT
�nQhD�JPqEL �¤����«j�70�qELt]XBvTML�W1qELNBED@FITPJPFI|�H5Whw	LNs�cji:Phi[]{cQL1Phi:V3`Ok�mOoS�7��TPTMLNHOJPFIWh[I[I]hzh�hLtDPJPFI|fLNTVq5W~�hL
W^] TMJPWZJPBvT`_�*nJPqEL�TPB5w Qh�7JPqELp�GLNFRySqOJPT�FIH>JPqELNFRDVD@Q~��Qh� JPq5LpWhs@?PWh|fLNH5|f]	w	WZJMD@F 2�,3�70�qEL��hLtDPJPFU|fLNT
FIH¡8 WhH5s1O WZDPL�D@WhH5�hLNs_uO]_TMJPWZJPBvT�WhH5s_JPq5L�FIH5FRJPFIWh[{Y7LtD@w-BEJPWZJPFRQSH	FUT�JPqEL�w	WZY5Y\FIHEyCu7LtJ���LtLNH
JPqEL;D3WhHE�{FUHEySTªFIHq8 WhH5s�FIH�O �G§pLtDPLX�GL;D@LtY5DPQ s5B5|fLCJPqELNFRD�sELNT@|fD@FRY5JPFRQSH ���f�5�j���
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	 6 LtJ�8 u7LAWhH¤WZJMJMD@FRu\BEJMLNs�DPLN[IWZJPFRQSH5Wh[\yhD@WZYvq �c0pqEL�TPJPWZJPB5T�
@*IM|,�Qh� W-�hLtDPJML32
M¤FIH�8�FIT�sELt¨vHELNs�WhT


@*IM|, � � *IMe, �
�
� (����
� *IM � M & ,

�Aq5FI|@q�FUT�JPqELXTPBvw Qh�xFIJPT�WZJMJMD@FRuvB5JML;WhH5s�JPqEL;��LNFRySqOJMLNs��ZWh[IBELNT�Qh�xLNsEyhLNTp�pq5FI|3qWZD@LX�nDPQSw M�JMQ+QhJPqELtDA�hLtDPJPFI|fLNTpFUHq8-� 0pqEL_cji:PSi[]Oc�� k�cji�� *:8�,�FIT�W+[IFITMJªQh��TMJPWZJPB5TQh�9�hLtD@JPFI|fLNTGFUH�8-�Z0�q5Lp|tWhHEQSH5FI|tWh[\TMJPWZJPB5T�[IFITMJ F�� A�� *:8;,xFITGWXTMQhD@JMLNs�TMJPWZJPBvTG[IFUTMJFUH�WhTP|fLNH5s5FIH5y_QhD@sELtDpWhH5s�FIT�sELt¨vHELNs¤�nQhD@w	Wh[U[R]�WhT
F�� A�� *:8;, ��� 
 F !������! � 
 J �"
 F$#

�AqELtDPL%
 F-WhH5s�
�J$WZD@L JPqEL TMJPWZJPBvT�FIH�Y7QSTPFRJPFRQSHvT& +WhH5s"�5��� Y LtD3wrBEJPWZJPFIQSH|fQhD@DPLNTMY7QSH5s5FIH5y-JMQ F�� A�� *:8;,�FIT�s5Lt¨vHELNs�WhT
')( � 6�* @ � B *+ �, �-, � M/.Zf�8 WhH5s 
@*IM�.�, � 
�F10

0�qEL;TMJPWZJPBvT�w	WZJP|@qvFIHEy�2 � H � Qh� yhD3WZYvq5T"8�WhH5s�O FIT�sELt¨vHELNs�WhT5X
2 � H � *+ �, � , � M F fg8 � M . f>O � '43 :( � 6�* @ � B *+ �,

� '43 :( � 6�* @ � B * , ,

�AqELtDPL ' 3 : FIT;WhH FIHK�hLtD3TML+w	WZY5Y\FIHEy�Qh��Y7LtD@w-BEJPWZJPFRQSH ' � 2 � H � FIT;Wh[ITMQ�W�Y LtDP}w-BEJPWZJPFRQSH �a§AQ~��Lt�hLtDNzGFRJ-FIT-Waw	WZYvYvFIHEy�Qh���hLtD@JPFI|fLNT-u LtJd�GLtLNH F5� A��Q*:8;,1WhH5s
F5� A��Q*[Op,76 �

> q5FI[RL�JPqELt] [ILt��J	QhY7LNH¢qEQ~���GLN[U[�JPq5FIT+qELNBED@FITPJPFI|¤Y7LtDP��QhD3w	T_QSH FIJPT	Q~�AH9z�JPqELt] sEQ FUH5TMLtDPJ
QSHELX|3qEDPQSw_QSTPQSw_LXQhu5JPWhFUHELNs��pFRJPq�TMJPWZJPB5Tpw+WZJP|@q5FIH5y+FIHOJMQ	JPqELXFIHvFRJPFIWh[ D@WhH5sEQSw+[R]K}�yhLNH5LtD@WZJMLNs
Y7QhYvB5[IWZJPFIQSH�Qh��JPqELNFRDX�C�r� > L�q5WN�hL_�nQSB5H5s¦JPq5WZJ1JPqEL	q5LNBED@FITMJPFU|;ySFR�hLNT;W�DPLNWhTPQSH5WZuv[R]ayhQOQ s
WZY5Y5D@Q52EFIw	WZJMLNs	TMQS[UBEJPFRQSH � u7LtJMJMLtD��AqELNH_HEQSFITML�[RLt�hLN[UTVWZDPL�[RQ �B*lF ��Lh���AFUT�|t[RQSTML�JMQ�. ,3� > WhHEy Uti
P�� n�Wh[ITMQ�[ILt��J9QhY7LNH1qEQ � JPqELNFRD �1�¥Y7LtDP�nQhD@w	T �pFIJPqEQSBEJ9JPq5FIT9FUH5FRJPFIWh[�TMLtLNs5FIH5y�Qh�{JPq5L�Y QhY\B5[IWZJPFRQSH9�
��|t|fQhD@s5FIHEy�JMQ¤QSBEDCL32{Y7LtD@FUw_LNHKJPTNz\JPqEL-QhuvTMLtD@�hLNs Y LtD@��QhD@w+WhH5|fLXQh�GJPqEL_�1� FITAu7LtJMJMLtD;FR��JPqEL
Y7QhYvB5[IWZJPFIQSH�FUT�TMLtLNsELNs��AFRJPq¤JPqELX|3qEDPQSw_QSTMQSw	L;JPq5WZJ�DPLNT@B5[RJPTª�nDPQSw cji:PSi[]Oc;L1Phi:V/`KknmOoh�
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> L�FIw_Yv[ILNw_LNHKJMLNs¥QSBED+^�`;bdcfeZgfilk�m{o�WhHvs¡[ILt��J-¨|2 LNs¥w_QSTPJ-Qh�pJPqEL�|fQSw+w_QSH�WhTMY7LN|fJPT-�pFRJPq
> WhHEy�Uti�P�� n¢JMQ sELNw_QSHvTMJMD@WZJML�JPq5WZJ�qK]{u5D@FIsvFR�NWZJPFRQSH£WhT	Y5D@QhY QSTPLNs�qELtDPL�FIT_JPq5L�TMQSBED@|fL�Qh�
JPqEL�wrB5|3q }�FIw_YvDPQ~�hLNs�QhY5JPFIw	FI�NWZJPFRQSH9�c0�q5WZJGFUTtzKQSBEDGL32{Y7LtD@FUw_LNHKJPTGWZDPLAs5LNTPFRySHELNs+JMQ-FI[U[IB5TMJMD@WZJML
JPq5WZJ�QSBED+w-BEJPWZJPFRQSH QhY7LtD@WZJMQhD������ /�Wh|3q5FRLt�hLNT�W qO]Ou5D3FIs5FR�NWZJPFRQSH¡�pFIJPq TMQhDPJPFIH5y w_LtJPqEQ s5T
JPq5WZJpTPY LtLNsvT�BEY�|fQSHO�hLtDPyhLNH5|fLXJMQ�wrBv|@q�u7LtJMJMLtDpTMQS[UBEJPFRQSH5Tt�

� PZg�P�L1UNixUfg ^�`;bdcfeZgfilk�m{o
�GH5|fQ{svFIHEy!  |@q5LNw_L «�HKJMLtyhLtD�� LtD3wrBEJPWZJPFIQSH
� QhYvB5[UWZJPFRQSH"  FR�tL �M.
 {LN[ILN|fJPFRQSH «�H5q5FRu\FRJPFR�hL
  |tWh[UFIHEy �pWhHE� FIHEy# E|tWh[IFIHEy
0 LtD@w	FIHvWZJPFRQSH $AY QSH�0pqEDPLNTPq���QSHO�hLtDPyhLNH5|fL
��D@QSTPTMQ~�hLtD � �"%

�aBEJPWZJPFRQSH ����� /

��D@QSTPTMQ~�hLtD��VDPQhu\WZuvFI[IFRJd] . � �
�aBEJPWZJPFRQSH �VDPQhuvWZu\FI[IFRJd] �I�
O�B5wru LtD�Qh����LNH5LtD@WZJPFRQSH5T �M.�.
�G[IFRJPFITPw /5g^]�U

0 WZu\[RL'&{�I�MX ( ` � PZg�P�L1UNixUfg3c3n

0�qELXQhY LtD3WZJMQhD@TAWhHvs�YvWZD@Whw	LtJMLtD@TpQh��JPq5L>�C��TABvTMLNs�FIH�QSBEDAL32 Y7LtD@FIw_LNHOJPT�WZDPL-TPB5w	w+WZD@FR�tLNs
FIHq0 WZuv[IL(&{�I�Z�')�Y7LtD@WZJMQhD@T�[IFR�hL � ^+*�� �-, �VWZDPL-�GLN[I[ � HEQ~�pH¦FIH�JPqEL_�1��|fQSw	w-B5H5FRJd]��pqELNH
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WZY5Yv[UFRLNs¦JMQ�QhY5JPFIw	FI�NWZJPFRQSH Y5DPQhuv[ILNw	T1TMLNWZD@|3q5FIHEy��nQhD;Y7LtD@w-BEJPWZJPFRQSH5Tt�	�¬sELNTP|fD3FRY5JPFRQSH¦Qh�ªJPqEL
� ^"* QhY7LtD@WZJMQhDXWhH5s$�AWhHE� FIHEy+  |tWh[IFIHEy�|tWhH$u7L>�nQSB5H5s FIH{�ªq5WZYvJMLtD �{� > WhH5y Uti�P�� n	Y5DPQZ}
Y7QSTMLAWhH�«�H5q5FRu\FRJPFR�hL  {LN[RLN|fJPFIQSH+QhY7LtD@WZJMQhDªJMQ-Y5DPLt�hLNHOJGY5D@LNw	WZJPBEDPLC|fQSHK�hLtD@yhLNH5|fLh� �GTPTMLNHOJPFIWh[I[R]hz
«�H5q5FRuvFIJPFR�hL' {LN[RLN|fJPFRQSHa[IFIw	FRJPTªJPq5LrH{B5wXu7LtD � Qh�V|fQhYvFRLNT�LNWh|3q |@qEDPQSw	QSTMQSw_L>q5WhTpFIH�JPqELXY7QhYE}
B5[IWZJPFIQSH9� > LXDPLtY5D@Q{s5Bv|fLCq5LtDPL1JPqELNFRDps5LNTP|fD@FRY5JPFIQSH ���f�5�j���

	   BEY5Y7QSTML � . � * � .F � � . � � ����� � � . � ,Qf��
� s5LNHEQhJMLNTpJPq5LXY7QhYvB5[IWZJPFIQSH�WZJpyhLNHELtDM}WZJPFIQSH , z{�pqELtDPL���FITVJPqEL�Y7QhYvB5[IWZJPFIQSH	TPFR�tL�WhH5s��>FITGJPqEL�TMYvWh|fL�Qh� |@qED@QSw_QSTMQSw_LNT

� .F ����H�FIH5qvFRuvFRJPFR�hL�TMLN[RLN|fJPFRQSH�QhY LtD3WZJMQhDAFIT�sELt¨\HELNs�WhT
	
� f � � � � ����� � � � � � � � .F f�� . � ! |t[IWhT@T�* � .F , !
� �

�AqELtDPL�|t[IWhTPT * � .F ,xFUTxJPqEL�TMLtJVQh�9|@q5DPQSw_QSTMQSw_LNTGq5WN� FIHEy1JPq5L�TPWhw_L��ZWh[IBEL�Qh� ¨5JPHELNTPT�lB5H5|fJPFIQSH�WhT � .F z5WhH5sD! |t[IWhTPT * � .F , ! FUTªJPqELXH{B5wXu7LtD�Qh��|t[IWhTPT * � .F ,3�
0�qEL�YvWZD@Whw_LtJMLtD � z5|tWh[I[RLNs knm|`Kk:RfklilkleZmg�JP��l]�UfzELNHvTPBEDPLNT�JPq5WZJ��nQhD�Lt�hLtDP]¤|@qEDPQZ}w	QSTMQSw_L>FIH�JPqELrY QhY\B5[IWZJPFRQSH9z5FIJPTp|fQhYvFRLNTAFIH�JPq5LXY7QhYvB5[IWZJPFIQSH�FITp[IFUw	FRJMLNs¤�pFRJPqvFIH

� HEQ	w	WZJMJMLtDAq5Q~� FIJ�FITª¨5JMJMLNs 6 �

> L¤B5TML	JPqEL�¨5JPHELNTPTX��Wh[UBEL	Qh��JPqEL�u LNTPJX|@qED@QSw_QSTMQSw_L $�
���� 6�� FUH JPqEL	¨\H5Wh[VY7QhYvB5[UWZJPFRQSH JMQ
WhTPTMLNT@TVJPqEL�4{B5Wh[IFIJ�]-Qh� TMQS[UBEJPFRQSH5Tt� > LA|fQSw	YvBEJML�JPqELpD@WZJPFRQ;u7LtJ���LtLNHKCEC $D& =h*'$�
���� 6�� ,xWhH5s
JPqELCQhY5JPFIw-B5w¬�ZWh[IBEL C5C $D& =h*'$��5,m*nD@LN|tWh[I[ JPq5WZJ�Y7LtD@wrB5JPWZJPFRQSH $����ªWhT�B5TMLNs�JMQ	|fQSH5TPJMD@B5|fJ
O � ��DPQSw�8 � ,3�<0pq5FIT�D@WZJPFRQ+FUT�|tWh[I[RLNs{V3eZg3g-U-V~ilm�Ujc3crWhH5s�FUT�ySFR�hLNH�u{]

����������� , A � 
 
 � � � ! CEC $'& =h*'$�
���� 6�� ,��PC5C $D& =�*'$��5, !
C5C $D& =h*'$ � , 0

0�qEL�TMJMQhY¢|fQSH5s5FRJPFRQSH£WZY5Y\[IFRLNs¥uO] > WhHEy Uti}P�� nB*nJPq5WZJ_��L�|tWh[I[�qELtDPL>0 LtD@w	FIHvWZJPFRQSH $pY7QSH
0�qED@LNTPqE��QSHO�hLtDPyhLNH5|fL ,�FIT�uvWhTMLNs¢QSH¢JPqEL¦WhT@TPB5w_Y5JPFIQSH JPq5WZJ�JPqEL¦L32{Y7LN|fJMLNs�w_LNWhH¢Qh�;JPqEL
WZuvTMQS[UBEJML�JMQhJPWh[\LtDPDPQhD ��! � *nySFR�hLNH�uO] ��Lt¨vH5FRJPFIQSH��N��,�FITV�hLtDP]	|t[RQSTML�JMQ * � 	���, A � �Z0pqOB5TNzSJPqEL
�C� TPqEQSB5[Is�TMJMQhY�FR� $'& =�*'$�,�FITª[RLNTPT�JPq5WhH�FRJPT�L32 Y7LN|fJMLNs�w_LNWhH¤��Wh[UBELh� > L;WZY5Yv[R]_JPq5L;TPWhw_L
TMJMQhY¡|fQSH5s5FRJPFRQSH uvBEJ1��L+Whs5s JPq5L	DPL54{B5FRDPLNw_LNHOJ1JPq5WZJrJPqEL+H{B5wXu7LtD;Qh�ªyhLNHELtD3WZJPFRQSH5TXT@qEQSB5[Is
HEQhJ�u7LCyhDPLNWZJMLtD�JPq5WhH�W_ySFI�hLNH�YvWZD@Whw_LtJMLtD~�
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0�qEL1Y7LtDP�nQhD@w	WhHv|fL1Qh�c6  ¤Wh[RyhQhD@FIJPq5w	T�FITpq5FRySq5[R]�sELtJMLtD@w	FIH5LNs�uO]�JPqEDPLtLXQh�xFIJPTp|fQSw_Y7QSHELNHOJPT/X
HELNFRySqOu7QhD@qEQ{Q{s�QhY LtD3WZJMQhDNz H{B5wru7LtDpQh�VHELNFRySqOu7QhD@T�L32 Yv[RQhD@LNs9zvWhH5s¦TP|@q5LNs5B5[RL;Qh��L32{Yv[IQhD@WZJPFRQSH9�
0�qEL�w+W
?�QhD�|fQSHKJMD@FIuvBEJPFRQSH£JMQ¥JPqEL�Y7LtDP��QhD3w	WhH5|fL�|fQSw_LNT���D@QSw(JPqEL�4{B5Wh[IFRJd]¥Qh�CJPqELaHELNFRySq }
u7QhD@qEQ{Q{s£TMJMD3B5|fJPBEDPLhzV�Aq5FI|@q�FUTryhLNH5LtD@WZJMLNs u{] JPqEL�H5LNFRySqKu7QhD@q5QOQ s QhY7LtD@WZJMQhD~��0pqOB5TNz�FRJ_FIT
DPLNWhTMQSHvWZuv[RL1JMQ	L32 Y7LN|fJ�JPq5WZJpW>�nD@B5FRJM�lB5[ HELNFRySqOu QhD3qEQOQ s�TMJMD@B5|fJPBED@L1�pFI[I[\Y5DPQ �{FIs5LCTPQS[IBEJPFRQSH5TªQh�
u7LtJMJMLtD�4{B5Wh[IFRJd]h��« H¤YvWZD@JPFI|tB5[IWZDNz{��LX|fQSH@?MLN|fJPBEDPL1JPq5WZJ�W	H5LNFRySqKu7QhD@q5QOQ s�TPJMD@B5|fJPBEDPL1FITª�nD@B5FIJM�nB5[
�pqELNH	JPqELpTMY5D@LNWhs_Qh�
� e5V5]Oc�FITVw_QhDPLpLt�hLNH+WhH5s_JPq5LtDPLpFITVWX[RQ{|tWh[UFRJ�]>FIH_JPqELATM��WZY\T�JPq5WZJGFUTVHEQhJ
s5FITPJMQhDPJMLNs u{] QhJPqELtDXyhLNHELtJPFU|+QhY7LtD@WZJMQhD@T�*lw	WhFIH5[I]au{]$|fDPQSTPTMQ �hLtDG,3��« ����L+WZDPL�sELNWh[IFIH5y��pFRJPq
W	�nD@B5FIJM�nB5[ HELNFRySqOu QhD3qEQOQ s�WhH5sa�GLrL32{Y\[RQhDPLrW�[IWZDPyhL-HOB5wru7LtDpQh�VHELNFIySqKu7QhD@T�*lWhT�[IQSHEy+WhT�JPqEL
HELNFRySqOu7QhD@qEQ{Q{s¥FIT-HEQhJrJMQ{Q$[IWZDPyhL ,3zV��L��pFI[I[Gq5WN�hL¤Lt�hLNH£u7LtJMJMLtD>DPLNTPB5[RJPTN� )���|fQSB5D@TMLhzVFR����L
L32 Yv[RQhDPL-Wh4{B5FRJML-TPw	Wh[I[ HOB5wru7LtDAQh�VH5LNFRySqKu7QhD@TpJPqEL-Y QhJMLNHOJPFIWh[ Qh�VJPqEL>HELNFRySqOu7QhD@qEQ{Q{s�TPJMD@B5|j}
JPBEDPL��pFI[I[�H5QhJru7L	�lB5[I[R]¦DPLNWh[IFUTMLNs WhH5s JPqEL�FUw_Y5DPQ �hLNw_LNHKJ-�pFI[U[xu L�w	WZDPySFIHvWh[ � � FUH5Wh[I[R]hz JPqEL
TP|3qELNs5B5[RL-Qh��L32 Yv[RQhD3WZJPFRQSH w	WN]¦FIH �vBELNHv|fLrJPqEL>Y7LtDP�nQhD@w	WhH5|fLh�;0pqELrL,+7LN|fJPT;Qh�GJPqEL_TP|@q5LNs5B5[RL
Qh�9L32 Yv[RQhD@WZJPFRQSH�FIHOJMQXJPqEL�Y7LtDP�nQhD@w	WhH5|fL��AFI[I[Eu7LAw	QhDPLpLt� FIsELNHOJ��pq5LNH+|fQhYvFIH5yX�pFRJPq�WX�nD@B5FIJM�nB5[
HELNFRySqOu7QhD@qEQ{Q{s¤TMJMD3B5|fJPBEDPL;WhH5s�L32{Yv[IQhD@FIHEy>w_QhDPLXH5LNFRySqKu7QhD@TN�
)CBED qK]{Y7QhJPqELNTPFIT FIT JPq5WZJ WAT@FIw	FI[IWZD9u7LNq5W~�{FIQhD |tWhH-Wh[ITMQpu7LVL32 Y7LN|fJMLNsrFUH ��LNw_LtJPFI|���[RyhQhD@FIJPq5w	T
�pq5FU|@q�WZY5Y\[R]�[RQ{|tWh[ TMLNWZD@|3q�JMQ¤W+TPw+Wh[I[ H{B5wXu7LtD�Qh�VFUH5s5FR� FIs5B5Wh[UTGFIH�JPqEL;Y7QhYvB5[UWZJPFRQSH9z5WhTAQSBED
^�`;bdcfeZgfilk�m{o>sEQOLNTN��0�q{B5Ttz �GL>L32 Y LN|fJ1JMQ¤�pFIJPHELNTPT�W�[IWZDPyhLtD1|fQSHKJMD3FRuvBEJPFRQSHaJMQ�Y7LtDP�nQhD@w	WhH5|fL
u{] JPqEL�HELNFRySqOu7QhD@qEQ{Q{s¥TMJMD@B5|fJPB5DPL�FIw_Yv[IFU|tFRJP[R]¦yhLNHELtD@WZJMLNs�u{] JPqEL�TMQhD@JPFIHEy Wh[RyhQhD@FRJPq5w�� > L
Wh[ITMQ¡L32 Y LN|fJ¤JPqEL u7LNHELt¨5JPT�Qh�XW¡�nD@B5FRJM�lB5[�HELNFIySqKu7QhD@qEQ{Q s TMJMD@Bv|fJPBEDPL¦JMQ¡u7L FIHOJMLNH5TPFR¨5LNs uO]
JPqEL-L32{Y\[RQhD@WZJPFRQSH�Qh��W�[UWZDPyhLtD�H{B5wru7LtDAQh�VHELNFIySqKu7QhD@Tt��� FUH5Wh[I[R]hz\�GL-L32{Y7LN|fJ�JMQ��AFRJPHELNTPTpJPq5WZJ
JPqEL-FIw_YvWh|fJAQh��JPqELrTP|3qELNs5B5[ILXQh��L32 Yv[RQhD@WZJPFRQSH��pFI[I[7u7L-w_QhDPLXLt� FIsELNHOJp�AqELNH�sELNWh[UFIHEy	�pFIJPq�W
�nD@B5FRJM�lB5[ HELNFRySqOu QhD3qEQOQ s¤TMJMD@B5|fJPB5DPL;WhH5s�L32 Yv[RQhD@FUHEy_W_[IWZDPyhLtDAH{B5wru7LtD�Qh� HELNFIySqKu7QhD@Tt�
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> L¦Y LtD@��QhD@w	LNs J���Q£TMLtJPT+Qh�1L32 Y7LtD@FIw_LNHOJPTt� «�H JPqELa¨5D@TMJ�TMLtJ�Qh�1L32 Y7LtD@FIw_LNHOJPTtzª��LaTPqEQ �
JPqEL>FIw_YvWh|fJ�Qh��TMQhD@JPFIHEy¤FIHKJMQ¤w-BEJPWZJPFRQSH9�C«�H�JPqEL_TMLN|fQSHvs¦TPLtJ�Qh��L32{Y7LtD@FIw	LNHKJPTtz ��L-|fQSw_Y\WZDPL
JPqEL¦Y7LtDP��QhD3w	WhH5|fL�Qh�_^�`;b�cteZgfilk�mOoa�pFIJPq JPqEL WZY5Y5D@QSWh|@q�Qh� > WhHEytUtiSP�� n�*n��L$Wh[I[IB5s5L�JMQ
FRJ>WhT+���   �rz u7LN|tWhB5TPL�QhD3FRySFIH5Wh[I[I] > WhH5y UNi;P�� n D@Lt��LtDPD@LNs¥JMQ$FRJ>WhT>yhLNHELtJPFI|j}�u\WhTMLNs�TMLNWZD@|3q
WZY5Y5D@QSWh|@qj,3�
0 QXLt�ZWh[IB5WZJML�JPqELAFIw	YvWh|fJVQh�9JPqEL�TMQhDPJPFIHEyrWh[RyhQhD@FRJPq5w�FIHOJMQXJPqEL�wrBEJPWZJPFIQSH9zO��LA|fQSHvTPFIsELtDGJPqEDPLtL
|fQSw_Y7QSHELNHOJPTt�

�Z�9OALNFRySqOu7QhD@qEQ{Q{s�TMJMD3B5|fJPBEDPLh�
�{�p��w_QSB5HOJ�Qh� Y5DPQhyhDPLNT@Tt�
�{���CLNHELtD@WZJPFRQSH�Qh� TMJPWZJMLh�

«�H QhD@sELtD-JMQ�YvDPLNTMLNHOJXJPqEL�DPLNTPB5[RJPTXQhu5JPWhFIHELNs ��D@QSw JPqEL�¨5D@TMJrTMLtJXQh��L32 Y7LtD@FIw_LNHOJPTtz �GL�|fQSH }
|fLtY5JPB5Wh[UFR�tL JPqEQSTML JPqEDPLtL |fQSw_Y7QSHELNHOJPT�WhT¤JPqEL$WJ2{LNT¤Qh�-W¥JPq5DPLtLf}�s5FIw_LNHvTPFRQSH5Wh[ATMYvWh|fLh� 0 Q
�lWh|tFI[IFRJPWZJML�JPqEL��{FIT@B5Wh[IFR�NWZJPFRQSH+Qh� JPq5FITGJPqEDPLtLf}�svFIw_LNH5TPFIQSH5Wh[vTMY\Wh|fL�Qh� DPLNTPB5[RJPTNzK��L�YvDPQ@?�LN|fJªTPB5|3q
TMYvWh|fL¤QSH��aq5FRLtD@WZD@|3q5FI|tWh[GyhDPQSBEYvTN�g0�q{B5Ttzx��L¤DPLtY7QhDPJXQSBED>DPLNT@B5[RJPT-FIH JPq5DPLtL�yhD@QSBEYvTtz�LNWh|3q
yhDPQSBEYa|fQhDPDPLNTMY7QSH5s5TªJMQ+LNWh|@q�YvDPQ@?�LN|fJMLNsaq5FRLtD@WZD3|@qO]h�
0�qELG¨5D@TMJ q5FRLtD@WZD3|@qO];|fQSH5TPFIsELtD3T JPqELªHELNFRySqOu7QhD@qEQ{Q{s;TPJMD@B5|fJPBEDPL�FIw_Yv[UFI|tFRJP[R]AyhLNHELtD@WZJMLNs-uO];TPQhDPJ�}
FIHEy>Wh[RyhQhD@FIJPq5w	Tt� > L1Lt�ZWh[IB5WZJMLhz5FIH�JMLtD@w	T�Qh� L,+ LN|fJPFI�hLNHELNTPT�WhH5s�Lt©+|tFILNH5|f]hzELNWh|@q�TPQhDPJPFIHEy>Wh[�}
yhQhD@FRJPqvw�*��3mEc/Utgjilk eZm �\ehgjilz���]{k�V�� cfeZgfixWhH5s ��U � UvVNilk eZm �\eZgfi-, �pFRJPq>LNWh|3q+Whw_QSBvHKJVQh� Y5DPQhyhD@LNTPT
*�^ m�L � gloSzv^�,�L � gloSz �9g@c��^L�� WhH5s
	�cfi��^L���,3zEWh|fDPQSTPT�LNWh|@q�w_LN|3q5WhH5FIT@w �nQhDGyhLNH5LtD@WZJPFIHEy-JPqEL
TMJPWZJMLrQh� JPqELrTMQhDPJPFIHEy	Wh[IyhQhD@FRJPq5w$* �5m{o /�`Kg �pmjiZz��vmOo /�`Kg
�rilg_WhH5sa^ ��iJ/�`Kg
�rilg�,3�
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0�qELVTPLN|fQSH5s;q5FRLtD3WZD@|@qO]�|fQSHvTPFIsELtD@T JPqELVWhw_QSB5HOJ Qh� Y5DPQhyhDPLNT@T9¨5D@TMJt� 0�q5FIT7YvWZD3Whw_LtJMLtD DPLtySBv[IWZJMLNT
JPqEL1H{B5wXu7LtD�Qh� FIHvs5FR� FIs5B5Wh[ITxFIH�JPqELC[RQ |tWh[7HELNFRySqOu QhD3qEQOQ s	JMQ_u7L�L32{Y\[RQhDPLNs9� > LCLt��Wh[UB5WZJMLhz5FIH
JMLtD@w	T�Qh� L,+ LN|fJPFR�hLNH5LNTPT�WhH5s�Lt©+|tFRLNHv|f]hzELNWh|@q�w_LtJPqEQ s���QhD�JPq5L�Whw_QSBvHKJªQh� YvDPQhyhDPLNTPT�*�^ m�L-b
� g ohz�^�,�L � g ohz �9g@c��^L��¢WhHvs 	�cji��^L"��,;�AFRJPq LNWh|3q¡w	LN|@q5WhH5FUTPw �nQhD-yhLNHELtD@WZJPFIHEyaJPqEL¤TMJPWZJML
Qh� JPqELCTMQhDPJPFUHEyrWh[RyhQhD3FRJPq5w * �5mOo /�`Og��pmjiZz��vmOo /�`Kg
�rilgXWhH5s�^ ��iJ/�`Kg
�Xilg�,3z5Wh|fDPQSTPT �3mEc5Ufgfilklehm
�\eZgfilz ��] k�V�� cfeZgfiªWhH5s ��U � UvVNilk eZm �\eZgfil�
�xFIH5Wh[I[I]hzhJPqEL�JPq5FRD@s_qvFRLtD@WZD@|3qK]-|fQSH5TPFIsELtD3TxJPqELpw_LN|3q5WhH5FITPw �Aq5FI|@q>yhLNH5LtD@WZJMLNT�JPq5L�TMJPWZJML�Qh�7JPqEL
TMQhDPJPFUHEy-Wh[IyhQhD@FRJPq5w¬¨5D@TPJt�c0pq5FITGYvWZD@Whw_LtJMLtD�FITGDPLN[RLt�ZWhHOJ�u7LN|tWhB5TPLCFIJ�FIH �vBELNH5|fLNTGJPqEL1TP|@q5LNs5B5[RL
Qh� JPqEL�TMQhDPJPFIH5yrWh[RyhQhD@FIJPq5w�� > L1|fQSw_YvWZDPLhzEFIH+DPLNTMY7LN|fJ�JMQ-L,+ LN|fJPFI�hLNHELNTPT�WhH5s�Lt©+|tFRLNH5|f]hz LNWh|3q
w_LN|3q5WhH5FITPw�JMQ¤yhLNHELtD@WZJML_JPq5L>TPJPWZJML_Qh��JPqEL>TMQhDPJPFIH5y�Wh[RyhQhD3FRJPq5w¥* �5mOo /�`Kg��pmjihz �5mOo /�`Kg �rilg
WhH5s¤^ ��iJ/�`Kg �rilg�,x�pFIJPq_LNWh|@q¤Whw_QSB5HOJ�Qh�9YvDPQhyhDPLNTPT�*�^ m_L � g ohz5^�,�L � g ohz �9g@c��^L"�aWhH5s 	�cjilb
�^L"� ,3z Wh|fDPQSTPT �3mEc5Ufgfilklehm �\eZgfilz ��] k[V �~cteZgjiªWhH5s ��U � U-V~ilkleZm �\ehgjil�
«�H+JPqEL�TMLN|fQSH5s¤TMLtJ�Qh� L32 Y LtD3FIw_LNHOJPTtzK�pqvFI[RL���L�|fQSw_Y\WZDPLAJPq5L�4{B5Wh[IFRJd]_Qh� TMQS[IBEJPFIQSH5TVY5D@Q~� FIsELNs
u{]-^�`;b�cteZgfilk�mOoªWhHvs_� �  E�XzZ��L�JMLNTPJ JPq5LªFUw_YvWh|fJ Qh�vFIH5|fDPLNWhT@FIHEypJPq5LªH{B5wru7LtD Qh� FIH5s5FR� FIs5BvWh[IT
L32 Yv[RQhDPLNs+uO]16  _�pqvFI[RL�FIH5T@FIsELA^�`;bdcfeZgfilk�m{oZ�Z0�q5FITVJPFIw_Lp��LCFIH5|fDPLNWhTMLAJPqELAH{B5wru7LtD�Qh�9L32 Yv[RQZ}
D@WZJPFRQSHvTxuO]rDPLtySB5[IWZJPFIH5y�JPq5L�QSBEJMLtD�|f] |t[RL�FIH>QSBEDZ6  rw_Q sELN[ *lsELNT@|fD@FRu7LNs>FIH� {LN|fJPFRQSH	�{�I��,3�V��[ITMQ
��L1Lt��Wh[IBvWZJML1JPqEL1FIw_YvWh|fJªQh� YvDPQ~� FIs5FIH5yrW>u7LtJMJMLtDQ4OBvWh[IFRJ�]�FIH5FRJPFUWh[vTMQS[IB5JPFRQSH\*lWhT�L32{Y\[IWhFIHELNs�FIH
 {LN|fJPFRQSH$�{�I�>WhH5s¦FI[I[IBvTMJMD@WZJMLNs�FUH� {LN|fJPFRQSH$�{� �{���@,AJMQ¤QSBED;^�`;b�cteZgfilk�mOoS� �5QhD1JPq5FITpTPLN|fQSH5s TMLtJ
Qh� L32 Y7LtD@FIw_LNHOJPTtz QSBED�qO]OY7QhJPqELNT@FITGFUTGJPqvWZJA^�`;b�cteZgjilknmOoC�AFI[I[vWh[UTMQ>DPLtYv[IFI|tWZJMLCJPqEL1u7LNq5W~�{FIQhD�Qh�
W�[RQ{|tWh[ TMLNWZD@|3q$w_LN|@q5WhHvFITPw���0pq5WZJAFITNzvJPqEL-L32{Y\[RQhD@WZJPFRQSH�Qh��W�[UWZDPyhLtD�H{B5wru7LtDpQh�VHELNFRySqOu7QhD@T
�pFI[U[ FIHOJMLNH5TPFR�n]¤JPqELXu7LNHELt¨5JPTAQh��W���D3B5FRJM�lB5[9HELNFRySqOu7QhD@qEQ{Q{s�TPJMD@B5|fJPBEDPLhz7WhH5s¦W+u7LtJMJMLtD�4{B5Wh[IFRJd]
FIH5FIJPFIWh[7TMQS[IBEJPFRQSH¤�AFI[I[ FIw_Y5DPQ �hL1JPqEL;Y7LtDP�nQhD@w	WhH5|fL1Qh�V^�`;bdcfeZgfilk�m{oh�
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�AY5Yv[R] FIHEy�JPqEL�w_LtJPqEQ sEQS[RQhyh]Xs5LNTP|fD@FRu7LNs;FIH  {LN|fJPFRQSH &{� �{zS��LG|fQSH5TMJMD3B5|fJMLNs ,M.pYvWhFID@T Qh�5yhD3WZYvq5T
�nQhDrLNWh|3q�FIHKJMLtyhLtD>�ZWh[IBEL�Qh� �\f � . � �M.���z�WhH5s¥LNWh|@q�TPFR�tLKABf � �/. � �M. � �M. � ��. # *nJPq5L¤[UWZDPyhLNTMJ
yhD@WZYvq¤TPFI�tLAJMLNTMJMLNs¤u{] > WhHEy�UNi<P�� nV�ªWhTªQSH5[R]4A � �M. ,3� �EQhD�LNWh|@q�yhD3WZYvq+Y\WhFRDG��LCL32{LN|tB5JMLNs
JPqEDPLtL�JPFIw_LNT�JPqEL;�C� WhHvs�TMLN[ILN|fJMLNs¤JPqELAu7LNTMJ�TMQS[IBEJPFIQSH+�nQSB5H5s9�  {QEz ��LAyhLNHELtD3WZJMLNs¤� �M.�.>JMLNTMJ
|tWhTMLNTtz WhH5s¤L32 LN|tBEJMLNs¥����&M.�.+JPFIw_LNT�LNWh|3q �CLNHELtJPFI|;��[RyhQhD@FRJPqvw��
«�H+QhD@s5LtDGJMQ>|tWZDPDP]	QSB5J�QSBED�L32{Y7LtD@FUw_LNHKJPTNzO��L�BvTMLNs	JPqEL ( ` � k�RAyhLNH5LtJPFI|AWh[IyhQhD@FRJPq5w�TMQh��Jd��WZD@L
YvWh|@��WZyhLhzh��D3FRJMJMLNH1u{]��aWZJMJPqELt� > Wh[I[SWZJ JPq5L ��WhT@TPWh|@q{B5TMLtJMJPT « HvTMJPFRJPBEJML�Qh�|0 LN|@q5HEQS[IQhyh]+���f��.����
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«�H�JPqELX¨vD@TMJ�TMLtJAQh� L32 Y7LtD@FIw_LNHOJPTtz5��L;Lt�ZWh[IB5WZJMLrJPqELrFIw	YvWh|fJ�Qh�xJPqELXTMQhD@JPFIHEy+Wh[RyhQhD3FRJPq5w�FIHOJMQ
JPqELªwrB5JPWZJPFRQSHX�AFRJPq;DPLNTPY LN|fJ JMQAL,+7LN|fJPFR�hLNHELNT@TQ*l|fQhDPDPLN|fJPHELNTPTG, WhHvsXLt©+|tFILNH5|f]¡*l|fQSw_YvBEJPWZJPFIQSH5Wh[
|fQSTMJ^,3� �EQhDCJPq5FIT�Y\BEDPY7QSTMLhz5��LrFIw	Yv[RLNw_LNHOJMLNsa��&+��WZD3FIWhHKJPTAQh�G^�`;bdcfeZgfilk�m{oZz WhT�sELNTP|fD3FRu7LNs�FIH
 {LN|fJPFRQSH ,{� ,{�
> L¤q5WN�hL¤L32 Yv[IWhFIHELNs FIH  {LN|fJPFIQSH ,{� ,{�I��JPq5WZJrJPqEL�FUHE��QhD3w	WZJPFRQSH$�pqvFI|@q¥sELtJMLtD@w	FIH5LNTXW¦TMJPWZJML
QhD>WaTMLtJ-Qh�pTMJPWZJMLNT_FUTXB5TMLNs¥JMQ¦DPLNWh|fJPFR�ZWZJML�JPq5L�TP|3qELNs5B5[RL�Qh�p|fQSw_YvWZD3FITMQSH5Tt� > L�q5W~�hL�Wh[ITMQ
w_LNHOJPFRQSHELNs+JPq5WZJ��pq5LNH	JPqEL�FIHE�nQhD@w	WZJPFRQSH_WZu7QSBEJ�WXTMJPWZJMLCsELtJMLtD@w	FUHELNTVB5H5F 4OBELN[I]XQSHEL�TMJPWZJMLAQh�
JPqEL>TMQhDPJPFIH5y�Wh[RyhQhD3FRJPq5w�z JPqEL_TP|@q5LNs5B5[RLrQh�G|fQSw_YvWZD3FITMQSH5T�FITADPLNTPB5w_LNs B5HvWhwXuvFIySBEQSB5TP[R]��nDPQSw
JPq5WZJ1TMJPWZJML_Qh�VJPq5L>TPQhDPJPFIHEy¤Wh[RyhQhD@FRJPqvw��C« HaJPq5FIT�¨5D@TPJATMLtJCQh��L32 Y7LtD@FIw_LNHOJPTAJPqEL_FIHE�nQhD@w	WZJPFRQSH
Y5DPQ �{FUsELNs>JMQXQSBEDGWh[RyhQhD@FRJPq5w+T�WZu QSB5JVJPqELpTMJPWZJMLAQh� TPQhDPJPFIHEy;FITVYvWZDPJPFIWh[ � FRJ�|fQSH5TPFUTMJPT�Qh��?MBvTMJ�QSHEL
FIH5s5L32 �>0�q{B5Ttz JPq5FITXYvWZDPJPFIWh[GFIHE�nQhD@w	WZJPFRQSH¥sELt¨vHELNTrHEQhJXQSH5L�TMJPWZJML�uvBEJ-W��lWhw	FI[R] Qh��TMJPWZJMLNTN�
0�qELtD@Lt��QhDPLhzh��L�WZY5Yv[I]XW1sELtJMLtD@w	FUH5FITMJPFI|�D@B5[RL�JMQ;|fQSw_Yv[ILtJML�JPq5L�FIHE�nQhD@w	WZJPFRQSHrJPq5WZJVsELtJMLtD@w+FIHELNT
JPqELXTPJPWZJMLhz\WhH5s¤JPqELNH�JPqELXTP|3qELNs5B5[RL1Qh�x|fQSw_YvWZD3FITMQSH5T�FUTªDPLNTPB5w_LNs¤�nDPQSw�FIJt�
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��T¤�GL q5W~�hL$L32{Y\[IWhFIHELNs�FIT+ {LN|fJPFRQSH ,{���E�I�Zz1ySFR�hLNH W�|fQSw	YvWZD@FITMQSH�JMDPLtL & WhHvs�W�TPQhDPJPFIHEy
Wh[RyhQhD@FIJPq5w��_z�WhH¡L32{LN|tB5JPFRQSH�TMJPWZJML¤Qh����FIT>WhHO] YvFRLN|fL���Qh�AFIH5��QhD@w+WZJPFRQSH JPqvWZJ>BvH5F 4{BELN[R]
FIsELNHOJPFR¨5LNT9Wpu5D@WhH5|3q1Qh� JPqEL�|fQSw_Y\WZD@FITMQSH1JMD@LtL & � > LGsELNTP|fD3FRu7LxH5Q~� JPq5LVYvWZDPJPFIWh[hFUHE��QhD3w	WZJPFRQSH9z
�pq5FU|@q$|fQSH5|fLtD@HvTCJPqEL	TMJPWZJMLhz Y5DPQ~� FIsELNs¦JMQ �3m5c/Ufgfilk eZm �\eZgfilz ��] k[V �~cteZgji�WhH5s ��U � UvVNilk eZm �\eZgfi
s5BED3FIHEy-JPqEL;¨5D@TPJªTPLtJ�Qh�xL32{Y7LtD@FIw	LNHKJPTt�
�EQhD �3mEc5Ufgfilklehm �\eZgfilzAWhT¤��L L32{Y\[IWhFIHELNs¢FIH   LN|fJPFRQSH ,{���E�I�Zz�JPq5L¦TMJPWZJML |tWhH�u7L TPB5|t|tFIH5|fJP[I]
LNH5|fQ sELNs WhT1W�YvWhFRD�� � * � �  �,��pFRJPq¡� �"���  �� A��1��LN|tWh[I[ JPq5WZJ1JPq5FUTATMJPWZJML	w	LNWhH5T�JPq5WZJ
CO: � 0 0 0 � C FVWZDPL-TMQhDPJMLNs¦WhH5s�C F
	;:�FITp[RLNT@T�JPq5WhHXC�JZ�Q0pqOB5TNz C�J � C J�	;: � 0 0 0 � C FVFITpu LNFUHEy	TPq5FR�nJMLNs
JMQ�C J�	;: � C J�	 � � 0 0 0 � C F�	;:fzxWhH5s C F�	;:rFIT1u7LNFIH5y�Yv[IWh|fLNs FUH7C�Jh�+  Q�JPqEL�H5L32{J-|fQSw_YvWZD@FITPQSH FIH
JPqEL�TP|3qELNs5B5[RL�FIT
� * � � � � �a,�*lB5H5[ILNTPT�� � ��FIH¡�pqvFI|@q£|tWhTML  ;FIT_FUH5|fDPLNw_LNHOJMLNs£WhH5s£JPqEL
|fQSw_YvWZD3FITMQSH�FIT��t*+ �  � ��,�,3�¤0�q5LpYvWZDPJPFUWh[vFIHE�nQhD@w	WZJPFIQSH	Y5DPQ �{FUsELNs	JMQ �3mEc/Utgjilk eZm �\eZgfi�FITGJPqEL
FIH5s5L32  P�70�q5LpsELtJMLtD@w	FUH5FITMJPFI|�D@Bv[RL�WZY5Yv[IFRLNs_FUH_JPq5FITV|tWhTPLA|fQSH5TPFUTMJPTVQh�9sELt¨vHvFIHEy�� �  PzOWhH5s+JPqEL
¨5D@TPJV|fQSw_YvWZD@FITPQSH	FIT��t* � �  � ��,3� �5BEDPJPqELtDG|fQSw_YvWZD@FITPQSH5Tx��QS[U[RQ~� JPq5QSTML�u5D@WhHv|@qELNT�YvDPLNTP|fD@FRu7LNs
u{]�JPqELXJMDPLtL & Qh� �3mEc/Utgjilk eZm �\ehgjil�
��U � UvVNilk eZm"�\ehgjilzEWhT��GL�Wh[ITMQ-L32{Y\[IWhFIHELNs	FUH  {LN|fJPFRQSH ,{���E�I�Zz5B5TPLNT�JPqELA��QS[U[RQ~�pFUHEyXTP|3qELNs5B5[RL & Qh�
|fQSw_YvWZD3FITMQSH5T

*�� � ��, *�� � ��, *�� � �@, ����� *�� � A ,
*�� � ��, *�� � �@, ����� *�� � A ,

* � � �@, ����� * � � A ,
� � � ���
*IA � � � A , 0

��LN|tWh[U[�JPq5WZJ+FUH ��U � U-V~ilklehm�� eZgji_W TMJPWZJML¦|fQSBv[Is�u7L�LNH5|fQ sELNs WhT�W$YvWhFRD�� � * � � �@,	�pFRJPq
� � � � ��� A��   B5|@q W TMJPWZJML¦w_LNWhH5T_JPq5WZJ/X£��,-JPqEL�Y5DPLt¨|2 CO: � 0 0 0 � C�� FIT	TMQhDPJMLNs � ��,
JPqELNTMLaWZDPL�JPqEL � }�TPw+Wh[I[RLNTMJ_FRJMLNw	T+FIH£JPqEL�FIHEY\BEJ � WhH5s ��,-JPqEL�FRJMLNw C�� 	;: FIT>JPqEL�TPw+Wh[I[RLNTMJ
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FIH C�� 	;: � 0 0 0 � C Jh�¡0pqEL>YvWZDPJPFIWh[VFUHE��QhD3w	WZJPFRQSH¦Y5DPQ �{FIs5LNs JMQ ��U � U-V~ilklehm � eZgji1FUTCJPqEL+FIH5s5L32 � �
0�qEL¤sELtJMLtD@w+FIH5FITMJPFU|_D@B5[RL�JPq5WZJ>�GL�WZY5Y\[R] |fQSH5TPFITPJPTrQh�AsELt¨vH5FIH5y � � � � �{zGWhH5s¡JPqEL¤¨5D@TMJ
|fQSw_YvWZD3FITMQSH¤FIT �t* � � � � �@,3� �5BEDPJPqELtD�|fQSw_Y\WZD@FITMQSH5T��nQS[I[RQ ��JPq5QSTMLCu5D@WhH5|3qELNT�Y5DPLNTP|fD@FIu LNs+uO]
JPqEL;JMD@LtL & Qh� ��U � U-V~ilkleZm � eZgjil�
��] k[V �~cteZgjilz5WhTª��LCL32{Y\[IWhFIHELNs�FIH+ {LN|fJPFRQSH+,{���Ez5s5FI�{FIs5LNT�JPqEL1TML54{BELNH5|fLCQh� FRJMLNw	TªJMQ_u7L�TPQhDPJMLNs
FIHOJMQCJ���Q;TPBEuvTML54{BELNH5|fLNTNzSW�[ILt��J�WhH5s_W�D@FRySqOJ YvWZDPJtzKWhH5s-JPqELNH_|tWh[U[IT JPqEL ��]{k�V�� cfeZgfi Y5DPQ |fLNs5BEDPL
DPLN|tBED3TPFR�hLN[R] JMQ$TMQhD@J-JPq5L�Jd�GQ YvWZDPJPTt�{0pq5FITrY5DPQ |fLNTPT>FIT>|tWh[I[RLNs£YvWZDPJPFIJPFRQSH5FIHEyE�$�pLN|tWh[I[�JPq5WZJ
s5BED3FIHEy¤YvWZDPJPFRJPFIQSH5FIHEyEz9��L+|@q5QOQSTML�W�YvFR�hQhJ � WhHvs WZDPD@WhHEyhL+JPq5WZJrWh[I[VJPqEL	FRJMLNw	TrFIH JPqEL+[RLt�nJ
YvWZDPJ1WZDPL	[ILNTPTCJPq5WhH JPqEL_YvFI�hQhJCWhHvs$Wh[I[xJPqEQSTML	FIH¦JPqEL_D3FRySqKJCYvWZD@JCWZD@L_yhDPLNWZJMLtDN�_��LNw_LNwru7LtD
JPq5WZJ-JPq5FIT1YvDPQ{|fLNT@TX�hLtLtYvT-W¦[RLt��JXY QSFUHKJMLtD���WhH5s W�D@FRySqOJXY7QSFIHOJMLtD � � Y7QSFIHOJMLtD���TP|tWhH5Tr�nDPQSw
JPqEL�[ILt��J+WhHvs�Y7QSFIHKJMLtD � T@|tWhH5T	�nDPQSw JPq5L�D@FRySqOJt� 0�qEL�YvWZDPJPFIWh[�FUHE��QhD3w	WZJPFRQSH£Y5DPQ �{FUsELNs£JMQ
��] k[V �~cteZgji�FUTxJPqELpFIH5s5L32  JMQ;JPqEL�YvFI�hQhJ � �c0pqEL�sELtJMLtD@w	FUH5FITMJPFI|�D@Bv[RLªJPq5WZJ���LpWZY5Yv[I]r|fQSH5TPFUTMJPT
Qh�CsELt¨vH5FIH5y�� � ��WhHvs � � A�z�WhH5s�JPq5L�¨vD@TMJ_|fQSw_YvWZD@FUTMQSH5T_WZDPL � *+ � ��,>WhH5s � *+ � A ,3�
�5BED@JPqELtDA|fQSw_Y\WZD@FITMQSH5T���QS[I[IQ~� JPqEQSTPLXu5D@WhHv|@qELNTpY5DPLNTP|fD@FIu LNs�u{]�JPqEL;JMDPLtL & Qh��YvWZDPJPFIJPFRQSH5FIHEyE�
)�uvTPLtDP�hLAJPqvWZJ���QhD ��] k[V �~cteZgjilz LNWh|3q�|tWh[I[ JMQ_wrBEJPWZJPFIQSH��AFRJPq 	�Ufcji�k�L"�\gMeM�MU/L1Utmviªq5WhTªW>|fQSTMJ
Qh� A��_« H |fQSHOJMD@WhTMJtz �nQhD���U � U-V~ilklehm � eZgjilz LNWh|@q¥|tWh[I[�JMQ�w-BEJPWZJPFRQSH �pFRJPq 	mUjcfi�k�L�� g�eM��U3L¡Ufm\i
q5WhT�WhH�L32{Y7LN|fJMLNs�|fQSTPJpQh��A 	��{�
> q5FI[RL-�GL_YvDPQ~� FIsEL>JPqEL	TPWhw	L	Whw_QSB5HOJ1Qh�GYvWZD@JPFIWh[xFIHE�nQhD@w	WZJPFRQSH *nQSHEL	FIHvsEL32_,pJMQ �3mEc5Ufgfilklehm
�\eZgfilz���U � UvVNilk eZm"�\ehgjiGWhH5s ��]{k�V�� cfeZgfilz JPqELm4OB5Wh[UFRJ�]_Qh� T@B5|@q�YvWZDPJPFUWh[vFIHE�nQhD@w	WZJPFIQSH�FIT�HEQhJ�JPqEL
TPWhw_L��nQhD JPq5QSTML�TMQhDPJPFIHEy�Wh[RyhQhD@FRJPqvw	Tt��OAQhJML�JPq5WZJ ��QhD ��] k�V��~cteZgfilzSFIHr|fQSHOJMD@WhTMJx�pFIJPq �3mEc5Ufgfilklehm
�\eZgfi-WhH5s���U � U-V~ilkleZm �\eZgfilzGWaYvWhFRD-Qh�AFIH5svFI|fLNTXFIT-HEQhJ>LNHEQSBEySq¡JMQ$B5H5F 4OBELN[I]¦sELtJMLtD3w	FIHEL¤FRJPT
TMJPWZJMLhz �GL-Wh[ITMQ+H5LtLNs�FIHE�nQhD@w	WZJPFIQSH�WZu QSB5J�JPqELr|tB5DPDPLNHOJpTMJPWZJMLXQh�xJPqEL-TMJPWh|P�{*lFI����] k�V�� cfeZgfi�FIT
FIw_Y\[RLNw_LNHOJMLNs¤DPLN|tBED@TPFI�hLN[R]|,3�¤0�q5FIT�FUT��pqO]hzvs5BED@FUHEy>JPqEL;¨5D@TPJ�TMLtJ�Qh�xL32{Y7LtD@FUw_LNHKJPTNz5�GLrw	WZ�hL
DPLt�nLtDPLNH5|fL;JMQ � PZgfilknilk eZm$FIH5TPJMLNWhs�Qh��w	WZ�{FUHEy>DPLt��LtD@LNH5|fL;JMQ ��] k�V��~cteZgfil�
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§AQ~��Lt�hLtDNz\JPqvFIT�w	WZ�hLNT�Wh[I[9HELNFRySqOu7QhD�TP|@qELNsvB5[RLNT�JMLNTMJMLNsaFIH�QSBEDpL32{Y7LtD@FIw	LNHKJPTªJMQ�DPLN[R]+QSH�JPqEL
TPWhw_LrWhw_QSB5HOJ�Qh� FUHE��QhD3w	WZJPFRQSH�TPFIHv|fL;FRJ�FIT�TMY7LN|tFR¨5LNs¤u{]¤[RQhy A$uvFRJPTN�
�xFRySBEDPLNTGJPq5WZJ�s5FITMYv[UWN]_|fQhDPDPLN|fJPHELNT@T�FUH5|t[IB5sEL�Y\[RQhJPTVJPq5WZJª|fQhDPDPLNTPY QSHvs9zK�nDPQSw¬[RLt��JGJMQrD3FRySqKJ�WhH5s
�nDPQSw JMQhY JMQ$u7QhJMJMQSw�z�JMQ$JPq5L���QSBED_�ZWh[IBELNT-�nQhD	JPqEL�TPFR�tL A�Qh��JPqEL�yhD@WZYvq9�¥« H£JPq5L�Y\[RQhJPTtz
JPqEL^C5}�WJ2EFITCTPqEQ �pT�JPqEL-D@WhHEyhL>Qh� �_�ZWh[IBELNTt��0�q5L}bO}�WJ2 FUT�FUTAW¤|fQhDPDPLN|fJPH5LNTPT1TP|tWh[RLhz7�nDPQSw �J.��
|fQhDPDPLN|fJªJMQ��/.�.��¬|fQhDPDPLN|fJt� 0�qEL�Yv[RQhJMJMLNs�[IFIHELNT�WZDPLCWN�hLtD@WZyhLhV3eZgjg�UvVNilm�Ufc@c3zEJPWZ�hLNH�Q~�hLtD�JPqEL ,M.
Y5DPQhu\[RLNw	Tt� 6 WZu7LN[ITVFIH>¨vySBEDPLNTVWZDPLATMJMD@FIHEySTx�AFRJPq>��QSB5D�[RLtJMJMLtD@Tt�Z0pqEL�¨5D@TMJ�[RLtJMJMLtD�FIH5s5FU|tWZJMLNT�JPqEL
TMQhDPJPFUHEy_w_LtJPqEQ s9zE�pFRJPq¤�ZWh[IBELNT/Xx«�*��3mEc/Utgjilk eZm �\ehgji-,3z �
* � PZgfilknilk eZm ,�QhD  p* ��U � UvVNilk eZm �\eZgfi-,3�
0�qEL-TMLN|fQSH5s¦[RLtJMJMLtDCDPLtY5DPLNTPLNHKJPTAJPqEL>Whw_QSB5HOJpQh�VY5D@QhyhDPLNTPTtz �pFRJPq���Wh[IB5LNT/X�w *�^$m_L � g o_,3z �
*�^�,�L � g o_,3z � * �9g@c��^L���,CQhD � *�	�cfi��^L���,3��0pqEL_JPq5FRD@s$[ILtJMJMLtDNz TMJPWhHvs5T1�nQhD;JPqEL+H{B5wru LtD1Qh�
JPqEDPLNWhsvTtz5�pFRJPq���Wh[IB5LNT/XVJ}* �5m{o /�`Kg�,ªQhD�0 *�^ ��iJ/�`Kg�,3� �xFIHvWh[I[R]hzEJPqEL;�nQSBEDPJPq�[RLtJMJMLtDAFIHvs5FI|tWZJMLNT
JPqEL1w_LN|3q5WhH5FITPw �nQhD�yhLNHELtD@WZJPFUHEy>JPqEL;TMJPWZJML�X�� * �pmji_,ªQhD'� *��rilg�,3�<0 WZuv[RL &{� �>TPB5w	w+WZD@FR�tLNT
JPqEL;JMD3WhH5TP[IWZJPFRQSH¤�nQhDp[IWZu7LN[IT�FUH�Wh[I[7¨5ySBEDPLNTN�
0 WZuv[RLNTAJPq5WZJAD@LtY QhD@JA|fQSw_YvB5JPWZJPFRQSH5Wh[ |fQSTMJ�svFITMYv[IW~]¤JPqELrH{B5wru LtDAQh�VLt�ZWh[IB5WZJPFRQSH5TAQh��JPqEL-QhuE}
?MLN|fJPFR�hLA�lB5H5|fJPFIQSH�B5TPLNs	u{]	LNWh|@q¤Wh[RyhQhD@FIJPq5w��70�qELNTMLA��Wh[UBELNTGWZD@LAJPqEL�WN�hLtD@WZyhL1JPWZ�hLNH¤Q �hLtD�JPqEL
�pqEQS[IL-D3WhHEyhL>Qh��HEQSFUTML_[RLt�hLN[ITC�nQhD1LNWh|@q T@FR�tL>Qh��JPqEL_yhD@WZY\q *nDPLN|tWh[I[xJPq5WZJ1JPqEL_�ZWh[IBEL_WZJ1LNWh|3q
HEQSFITPLA[RLt�hLN[7FITGJPqELCWN�hLtD@WZyhL1Q �hLtD ,M.rYvDPQhuv[RLNw	TG,3� 6 WZu LN[UTGFIH�JPWZuv[RLNT�WZDPLCTPqEQ �pH¤FIH¡0 WZuv[RL &{� �{�

�������	� ���OP 
��	��N��G� 
�Q����

«�H  {LN|fJPFIQSH�,{���£��LaL32 Yv[IWhFIH JPq5WZJtzAFIH QSBED¤w_LtJPqEQ s9z�TMQhDPJPFIH5y¥Wh[RyhQhD@FIJPq5w	T+s5LtJMLtD@w	FIHELaJPqEL
HELNFRySqOu7QhD@qEQ{Q{s¤TMJMD3B5|fJPBEDPL;B5TPLNs¤uO]�6  7�
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O�Whw_L 6 WZu7LN[9FIH�0 WZuv[RLNT 6 WZu7LN[9FIH �xFRySB5DPLNT
�3mEc5UfgfilkleZm � eZgji �3mEc «
� Phgjilklilklehm � gji �

��U � UvVNilk eZm �\eZgfi � � V  

^ knm5k�L1P��e�\gMePohg-Ujc3c>w	Q{sEL ^ m_L � glo w
^¦P ,hk�LSP��|�\gMePohg-Ujc3c-w_Q sEL ^�,�L � glo �

��k�g3cji�k�L"�\g�e��MU3L¡Utmvi �9g@c��^L�� �

	mUjcfi�k�L"�\g�e��MU3L¡Utmvi 	�cji��^L"� �

�5knmOo�� Ufb�i�`Kg-U-P�ihk�mOo �5mOo /�`Kg J
^p]���ilk�b�i�`Kg-U-P�ihk�mOo ^ ��iJ/�`Kg 0
�	UtixUtg^L>knm5kUcfilk[V �rilg �

� PZm�iSeML �pmji �
0 WZuv[RL'&{� �aX^/5g�PZmEc � Philk eZm1KteZg5� P RvU � crk�m ��k�o�]{g-Ujc}Phmji7/�P@R � Ujc3n
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0 Q-Lt�ZWh[IB5WZJML1JPq5LCFUw_YvWh|fJªQh� JPqEL1HELNFIySqKu7QhD@qEQ{Q s�TMJMD3B5|fJPBEDPL�QSH�^�`;b�cteZgfilk�mOoSz �GLCY7LtDP�nQhD@w_LNs
TMLt�hLtD@Wh[ L32{Y7LtD@FUw_LNHKJPT�BvTPFIHEy>JPqEDPLtLrw_LtJPqEQ s5T/X

�Z� �3m5c/Ufgfilk eZm �\eZgfi;*��3mEc ,3z
�{� � PZgfilknilk eZm * � gfi-,ªWhH5s
�{� �&U � U-VNilk eZm �\ehgji;* � � V ,3�

> L¤|fQSw_YvWZDPL�JPqELNTML�JPqEDPLtL�w	LN|@q5WhH5FUTPw	T-FIH$JPqEL�|fQSHKJML32 J>Qh����QSBED>w_LtJPqEQ s5TXJPq5WZJrD@LtySB5[IWZJML
JPqEL+Whw	QSB5HKJXQh�GY5D@QhyhDPLNTPTh*�^$m_L � g ohz�^�,�L � gloSz �7g3c �^L"� WhH5s 	�cfi��^L���,3z�WhH5s B5TPFUHEy¤JPqEDPLtL
s5F +7LtDPLNHOJ1w_Q{s5LNT1Qh�GyhLNH5LtD@WZJPFIHEy�JPqEL	TPJPWZJML+Qh��JPqEL	TMQhDPJPFIH5y�Wh[RyhQhD@FRJPq5w£* �vmOo /�`Kg �pmjiZz �5mOohb
/�`Kg
�rilg>WhHvsa^ ��iJ/�`Kg
�Xilg�,3�
�EQhDA^$k�m5k�L1P�� �\g�e@ohg-Ujc@c;L	e5i@UfzEJPqELCsEQhJMJMLNs¤[IFIHELNTGFIH � FIySBEDPL &{�I�Zz �xFRySB5DPL &{� �-WhH5s �xFRySBEDPL &{� �
FIH5svFI|tWZJML>DPLNTPB5[RJPT��nQhD1QSBEDr^�`;bdcfeZgfilk�m{o_FIH5TMJPWhHOJPFIWZJMLNs$�AFRJPq � � V�^ m_L � gloSz JPqEL	s5WhTPq5LNs$[IFIHELNT
FIH5svFI|tWZJML�D@LNTPB5[RJPTr��QhD_QSB5D	^a`1bdcfehgjilknmOo�FIHvTMJPWhHKJPFUWZJMLNs¥�AFRJPq � gfiM^$m_L � g ohzV�Aq5FI[RL�JPqEL�TMQS[IFIs
[IFIH5LNT�|fQhDPDPLNTMY7QSH5s¤JMQ �3m5c~^$m_L � g oh�
0�qELNTPL	¨5ySBEDPLNTrFI[I[IBvTMJMD@WZJML_JPq5WZJtzx�nQhD>^ knm5k�L1P����\gMePoSg�Ufc@c L_e�i U¦*n�nQhDrWh[I[�JMLNTMJMLNs¥yhD@WZYvq T@FR�tLNT
WhH5s s5F +7LtDPLNHOJ�H5QSFITML_[RLt�hLN[IT^,ps5F +7LtDPLNH5|fLNTCFIH¦L,+7LN|fJPFR�hLNHELNTPTXWZDPL_HEQhJ1FIw_Y7QhDPJPWhHOJ�Wh|fDPQST@T �5mOohb
/�`Kg �pmjiZz �5m{o /�`Kg
�rilg WhH5s�^ � iJ/�`Kg
�rilg3�B�ªQSH5TML54{BELNHKJP[I]hz�JPq5L�4OBvWh[IFRJ�]£Qh�1DPLNT@B5[RJPT	FIT�HEQhJ
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0 WZuv[RL &{� �{zZ0 WZuv[RL &{���¦WhHvs{0 WZuv[RL &{� ,aTPqEQ ��JPqvWZJtz���QhD-JPqEL¤^$k�mvk�L1P�� �\g�e@ohg-Ujc@c L	e5i UtzVJPqEL
�ZWZD@FIWhHOJ � PZgfilknilk eZm FIT-JPqEL�w_QSTMJ>L32 Y7LNH5TPFR�hLhz�FUH¥JMLtD3w	T_Qh�AH{B5wru7LtD-Qh��Lt�ZWh[IB5WZJPFRQSH5T-Qh��JPqEL
Qhu ?MLN|fJPFR�hL$�lB5H5|fJPFRQSH9z�WhHvs¢JPqvWZJ�JPqELa�ZWZD@FIWhHOJPT �3mEc5UfgfilkleZm �\eZgfi�WhHvs �&U � U-VNilk eZm � eZgji¤q5W~�hL
HELNWZD@[I]¡JPq5L�TPWhw_L¦|fQSw_YvBEJPWZJPFRQSHvWh[p|fQSTMJt�z0�q5LNTML�JPWZuv[RLNT�Wh[ITMQ¡TPqEQ~��JPq5WZJ+JPq5LaH{B5wXu7LtD	Qh�
Lt�ZWh[IB5WZJPFRQSH5TpFIT�Wh[Iw_QSTMJpJPqEL;TPWhw_LXWhTpJPqEL;TPFR�tL1Qh�xJPqEL1yhD3WZYvq�yhDPQ �pTt�
«�H L,+7LN|fJPFR�hLNHELNTPT_WhHvs Lt©+|tFILNH5|f]hzVWhH5s¡Wh|t|fQhD@s5FIHEy¦JMQ¦QSBEDrD@LNTPB5[RJPTtzxJPqEL���WZD3FIWhHKJPT �3mEc5Ufgfilklehm
�\eZgfi�WhH5s �&U � U-VNilk eZm �\eZgfi�WZDPL1u7LtJMJMLtDAJPq5WhH � Phgjilklilklehm$�pqELNH�W�^$k�m5k�L1P��e�\gMePoSg�Ufc@c}L	e5i@U>FIT
WZY5Yv[UFRLNs9�

 {QhDPJPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
�A[RyhQhD3FRJPq5w A � �/. A � �M. A � �M. A � ��.
�3mEc/Utgjilk eZm �\eZgfi ���-&h��& ��,h��&�, ��&�� �h� ��&�,M. �
� PZgfilknilk eZm �M.Z�5� � � �N��&h� � � �J.S� � �N��� ,
��U � U-V~ilkleZm �\ehgji ���-&h��� ��,h��&�& ��&�� �M. ��&�, �/.

0 WZuv[RL &{� �aX��;]eL¡RvUfg e�K{U3�MP��l]_Philk eZmEc e�K i�`eU e@R[T5U-VNilk��MUSK^] mjV~ilklehm¦Kfehg �aFIH5FIw+Wh[�Y5DPQhyhD@LNTPTw_Q sELpw�kni�`   FIH5yS[RLf}�JPqEDPLNWhs5FUHEy��:wc`|Ufg-U�i�`eU¤k�m5KteZgGL1Philklehm P R@eM]Ei1i�`eU�cfi:PhixU¤k�c�i UNixUfgGL-knm5k�cjilbk�VvP��+� k o@Utm�Ufg�PhixU-i���u�Phmji�Kfehg}iZk ��Ufg-Ufmvixohg�P^��`�c3k )�Ujc/n

�EQhD�^¦P ,Sk�L1P����\g�e@ohg-Ujc@c�L	e5i Ufz{JPqELps5QhJMJMLNs	[IFIHELNT�FUH � FIySBEDPL &{���Ez �xFRySB5DPL &{� ,1WhH5s �xFRySB5DPL &{� &{z
FIH5svFI|tWZJML_DPLNTPB5[IJPTC��QhD;QSB5D-^�`;b�cteZgfilk�mOo+FIH5TMJPWhHOJPFIWZJMLNs$�AFRJPq � � V ^�,�L � g ohz JPq5L+s5WhTPqELNs [IFIHELNT
FIH5svFI|tWZJML¤DPLNTPB5[RJPT-�nQhD	QSBED�^a`1bdcfeZgfilknmOo�FIH5TPJPWhHKJPFIWZJMLNs£�AFRJPq � gfiP^�,�L � gloSz��pq5FU[RL�JPq5L�TMQS[IFIs
[IFIH5LNT�|fQhDPDPLNTMY7QSH5s¤JMQ �3m5c~^�,�L � g oh�
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 {QhDPJPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
�A[RyhQhD3FRJPq5w A � �/. A � �M. A � �M. A � ��.
�3mEc/Utgjilk eZm �\eZgfi ��� �{�N� ��, �M.�. ��&h� ��� ��&�,h��,
� PZgfilknilk eZm �M.Z�h� � � �N� �h� � � �Z��, � ���M. �
��U � U-V~ilkleZm �\ehgji ��� �J. � ��,h� �h� ��&h���h� ��&�,h���

0 WZuv[RL &{���|X ��]eL¡RvUtg�e�KQU3�MP�� ]|PSilkleZm5c�e�Kªi�`eUpe R[T5U-V~ilk���U&KG]{m�VNilk eZm Kfehg �aFIH5FUw	Wh[ZY5DPQhyhDPLNT@T w_Q sEL
w�kli�`   FIH5yS[RLf}�JPqEDPLNWhs5FUHEy �:wc`|Ufg-U1i�`eU�knm5KteZgGLSPSilkleZmgP RPeM]Ei�i�`eU�cji:PhixU�k�c�g�PZmjiSeML � k o@Utm�Ufg�PhixU-i���u
PZmji�KteZg}ihk ��Utg�Utmvixohg�P^��`�c3k )�Ufc3n

 {QhDPJPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
�A[RyhQhD3FRJPq5w A � �/. A � �M. A � �M. A � ��.
�3mEc/Utgjilk eZm �\eZgfi ���-, ��� ��,h�M.S� ��& ��� � ��&h� ���
� PZgfilknilk eZm �M.Z�-&�� � �N���5� � � ����& � ����� �
��U � U-V~ilkleZm �\ehgji ��� � &�� ��, �h�h� ��&h�h��& ��&�,�� ,

0 WZuv[RL &{� ,aX��;]eL¡RvUfg e�K{U3�MP��l]_Philk eZmEc e�K i�`eU e@R[T5U-VNilk��MUSK^] mjV~ilklehm¦Kfehg �aFIH5FIw+Wh[�Y5DPQhyhD@LNTPTw_Q sEL�w�kni�` ��B5[IJPF�}�JPqEDPLNWhs5FUHEy �xwc`eUfg-U�i�`eUGknm5KteZgGLSPSilkleZm P RPe�] i7i�`eU�cji:PhixU�kUc i UNixUfgGL>k�m5k�cjilk�VvP�� � ko@Utm�Ufg�PhixUvi ��u PZmji�KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n

0�qELNTPL	¨5ySBEDPLNTXFI[I[IB5TPJMD@WZJML>JPq5WZJtz �nQhD-^{P ,hk�L1P����\gMePoSg�Ufc@chL	e5i@U\*n��QhD-Wh[I[xJMLNTMJMLNs¥yhD@WZYvq T@FR�tLNT
WhH5s s5F +7LtDPLNHOJ�H5QSFITML_[RLt�hLN[IT^,ps5F +7LtDPLNH5|fLNTCFIH¦L,+7LN|fJPFR�hLNHELNTPTXWZDPL_HEQhJ1FIw_Y7QhDPJPWhHOJ�Wh|fDPQST@T �5mOohb
/�`Kg �pmjiZz �5m{o /�`Kg
�rilg WhH5s�^ � iJ/�`Kg
�rilg3�B�ªQSH5TML54{BELNHKJP[I]hz�JPq5L�4OBvWh[IFRJ�]£Qh�1DPLNT@B5[RJPT	FIT�HEQhJ
[IWZDPyhLN[I]¦FIH �vBELNH5|fLNs¦u{]¦|3q5WhHEySFIHEy�JPqEL	TMQhDPJPFIH5y�w_LtJPqEQ s FIH JPqEL	|tWhTML�Qh��^{P ,hk�L1P��&�\gMePoSg�Ufc@c
L	e5i Ut�
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0 WZuv[RL &{� &{ze0 WZuv[IL &{� �1WhH5s10 WZuv[RL &{� �XTPqEQ � JPq5WZJtz{��QhD�^{P ,hk�L1P���� g�ePoSg�Ufc@cmL	e5i Ufz{JPqEL��ZWZD@FIWhHOJ
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������� �������
	������Z������� �������	�����
���
����� ����������� �f�h�
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0 WZuv[RL &{�I�h�1TPqEQ~�ATGJPqvWZJtzE��QhD ��k�g3cji�k�L"�\gMeM��U3L¡Ufmvi��pFIJPq¤^\] ��ilknb i�`Kg-U-P iZk�m{ohzEJPqELC�ZWZD@FIWhHOJ � PZg3b
ilklilkleZm¢FITXJPq5L�w_QSTPJrL32 Y7LNH5TPFR�hL�FIH JMLtD3w	TXQh�AHOB5wru7LtDrQh�pLt��Wh[IBvWZJPFRQSH5Ttzx�nQhDrY5D@Qhuv[RLNw	TX�pFRJPq
TPFR�tL A � �/.rQhD A � �M. z *nJPqEL��ZWZD@FIWhHOJ ��U � UvVNilk eZm+�\eZgfi�FUTVJPqELCw_QSTMJGL32{Y7LNH5TPFI�hLp�nQhDGY5D@Qhuv[RLNw	T
�pFRJPq TPFR�tL#A � �M.�QhD�A � ��. ,3� 0pq5WZJXw_LNWhH5TXJPq5WZJ;JPqEL���WZD3FIWhHKJ � PZgfilknilk eZm TP|tWh[ILNT;u7LtJMJMLtD
JPq5WhH ��U � U-V~ilkleZm �\eZgfil��0�qEL	�ZWZD@FIWhHOJ �3m5c/Ufgfilk eZm �\eZgfi;FITXJPqEL�|3qELNWZY7LNTMJr�nQhDXYvDPQhuv[RLNw	T;�pFRJPq
TPFR�tL A � �M. z�A � �M.CQhD A � ��. �70�q5LNTML�JPWZuv[RLNT�Wh[ITPQ;TPqEQ~��JPqvWZJVJPqEL�HOBvwXu7LtD�Qh� Lt��Wh[IBvWZJPFRQSH5T
TP[IFIySqKJP[R] FIH5|fD@LNWhTMLNTrWhTrJPqEL�TPFR�tL	Qh��JPqEL�yhD@WZYvq yhDPQ~�pTNz �lWhTMJMLtD-�pFRJPq ��U � U-V~ilkleZm � eZgjilzVT@[RQ~��LtD
�pFRJPq �3m5c/Ufgfilk eZm �\eZgfil�
«�HaL,+7LN|fJPFR�hLNHELNT@TXWhH5s¦Lt©+|tFRLNHv|f]hz WhH5s$Wh|t|fQhD@s5FUHEy¤JMQ�QSBED1DPLNTPB5[IJPTtz7��QhD���kng@cfi�k�L�� g�eM��U3L¡Ufm\ilz
JPqELr��WZD@FUWhHKJ ��U � U-V~ilkleZm � eZgjiAFIT�u7LtJMJMLtDAJPq5WhH � PZgfilknilk eZm WhH5s�JPq5FITAFIT�u7LtJMJMLtDAJPqvWhH �3mEc5Ufgfilklehm
�\eZgfil�

 {QhDPJPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
�A[RyhQhD3FRJPq5w A � �/. A � �M. A � �M. A � ��.
�3mEc/Utgjilk eZm �\eZgfi ����,�,�� �5���h� � � �M.S�h� �5��� �h�
� PZgfilknilk eZm �-,�, �f� ,���,�� , ,h�M.�. � ,��h� ���
��U � U-V~ilkleZm �\ehgji � � � ,�, �K��� ��, ,h���h��� & � �Z���

0 WZuv[RL!&{�I�h�MX �;]eL¡RvUfg+e�KhU3�JP��l]_Philk eZmEc�e�K	i�`|U¤e R[T5U-V~ilk���UQKG] mjVNilk eZm�Kfehg � FID@TMJ;FIw_YvDPQ~�hLNw_LNHOJ
w�kli�` �aB5[RJPF�}�JPqED@LNWhs5FIHEy �xwc`eUfg-U1i�`|UAk�m5KteZgGL1PhilklehmgP R@eM]Ei i�`|Upcji:PhixU�k�c�i UNixUfgGL>k�m5k�cjilk�VvP�� � k o@Ufmvb
Ufg�PhixUvi ��u PZmji�KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n

�EQhD 	�UfcjiGk�L"�\gMeM��U3L¡Ufmvilz JPqELXs5QhJMJMLNs�[IFIH5LNT�FIH �xFRySBEDPL'&{�I�/. z �xFRySBEDPL &{�I�h�rWhH5s �xFRySBED@L'&{�I���{z
FIH5svFI|tWZJML¤DPLNTPB5[RJPT>�nQhD	QSBED¤^�`;b�cteZgjilknmOo�FUH5TMJPWhHOJPFIWZJMLNs��pFRJPq � � V 	�cfi��^L"�\zªJPqEL�s5WhTPqELNs [IFIHELNT
FIH5svFI|tWZJMLaD@LNTPB5[RJPT¤�nQhD�QSBEDa^�`;bdcfeZgfilk�m{o$FIH5TMJPWhHOJPFIWZJMLNs��pFIJPq � gji�	�cji��^L"�\zC�pqvFI[RL�JPq5L TMQS[IFIs
[IFIH5LNT�|fQhDPDPLNTMY7QSH5s¤JMQ �3m5c 	�cfi��^L�� �
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�xFRySBEDPL�&{�I�/. z � FIySBEDPL�&{�I�h�	WhH5s �xFRySBED@L &{�I���{zxTPqEQ � JPq5WZJtz �nQhD 	�Ufcjipk�L"�\gMeM�MU/L¡Ufmvi1*n�nQhD;Wh[I[
JMLNTMJMLNsryhD@WZYvqrTPFR�tLNT WhHvs;s5F +7LtDPLNHOJ HEQSFITMLG[RLt�hLN[IT^,3z � PZgfilklilkleZm	WhHvs���U � UvVNilk eZm��\eZgfi WZDPLGTPBEY7LtD@FRQhD
JMQ �3mEc5Ufgfilklehm �\eZgfilzvWh|fDPQSTPT'�5mOo /�`Og��pmjiZz �5mOo /�`Kg �rilg_WhH5sa^ � iJ/�`Og �rilgj�
0�qEL>¨5ySB5DPLNT1Wh[ITMQ�TPq5Q~� JPq5WZJtz ��QhD 	mUjcfi�k�L"�\g�e��MU3L¡Utmvi1*n��QhD;T@FR�tL4A � ��.�WhH5s$HEQSFITPL>[ILt�hLN[IT
� � �1JMQ � � � &�,3z���U � UvVNilk eZm"�\ehgji�FITªTP[IFRySqOJP[R]>u7LtJMJMLtD�JPq5WhH � PZgfilklilkleZmvz5Wh|fDPQSTPT �5mOo /�`Kg ��m�iZz
�5mOo /�`Kg
�Xilg_WhH5s¦^ ��iJ/�`Kg �rilgj�
0 WZuv[RL#&{�I���aWhH5s{0 WZuv[RL &{�I�N��TPq5Q~� JPqvWZJtz �nQhD!�vk�mOo � Utb i�`Og�UvP�iZknmOo *n�AFRJPq TMJPWZJML�sELtJMLtD@w	FUH5FITMJ�}
FI|tWh[I[I]	QhD�D@WhH5sEQSw+[R]_yhLNHELtD@WZJMLNsj,3zvJPqEL1��WZD3FIWhHKJ � PZgjilklilk eZm¦FUTGJPq5LCw	QSTMJ�L32{Y7LNH5T@FR�hLhzEWhH5s�JPq5WZJ
JPqEL��ZWZD@FIWhHOJ ��U � UvVNilk eZm �\eZgfi�FIT�JPq5Lp|@qELNWZY7LNTMJt�Z0pqELNTML�JPWZuv[ILNTVWh[ITMQXT@qEQ~� JPqvWZJ ��U � UvVNilk eZm �\eZgfi
WhH5s �3m5c/Ufgfilk eZm �\eZgfi�TP|tWh[RL;u7LtJMJMLtDpJPqvWhH � PZgfilklilkleZmv�

 {QhD@JPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
��[RyhQhD@FRJPqvw A � �/. A � �M. A � �M. A � ��.
�3mEc5Ufgfilklehm �\eZgfi ���K� � � �K� � �h� &���� ,h� � &h��,h�
� PZgjilklilk eZm , � �f� � �M. �Z� � ��� �f�-&M. � , � , �M.
��U � UvVNilk eZm �\eZgfi �h� �h� � �K� �/.E� & � &M.�. � , ����&

0 WZuv[RL#&{�I���aX �;]eL1R^Ufg�e�K�U3�MP��l]_Philk eZmEc�e�K+i�`eU�e R[T5U-V~ilk���U"K^] mjV~ilkleZm�KteZg ��LNTMJ>FIw_YvDPQ~�hLNw_LNHOJ
w�kli�`   FIHEyS[RLf}�JPq5DPLNWhs5FIHEy �xwc`eUfg-U�i�`eUpk�m�KfeZgGL1Philk eZm>P RPeM]Ei i�`eU�cji:PhixUpk�c i@UtixUfgGL>k�mvkUcfilk[V^P�� � k o@Ufmvb
Ufg�PhixUvi ��u PZmji�KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n
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 {QhD@JPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
��[RyhQhD@FRJPqvw A � �/. A � �M. A � �M. A � ��.
�3mEc5Ufgfilklehm �\eZgfi ���h�-&�� � �M. &�, &h�M.E��� � &��N� �
� PZgjilklilk eZm ,�&���� � �h�M.S��� �h�N�h�h��� �f�K� � � �
��U � UvVNilk eZm �\eZgfi ����.E� � �K���M.Z� & � ���h� � , �����

0 WZuv[RL#&{�I�N�aX �;]eL1R^Ufg�e�K�U3�MP��l]_Philk eZmEc�e�K+i�`eU�e R[T5U-V~ilk���U"K^] mjV~ilkleZm�KteZg ��LNTMJ>FIw_YvDPQ~�hLNw_LNHOJ
w�kli�`   FIH5yS[RLf}�JPqEDPLNWhs5FUHEy �:wc`|Ufg-U1i�`eU�knm5KteZgGLSPSilkleZmgP RPeM]Ei�i�`eU�cji:PhixU�k�c�g�PZmjiSeML � k o@Utm�Ufg�PhixU-i���u
PZmji�KteZg}ihk ��Utg�Utmvixohg�P^��`�c3k )�Ufc3n
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0 WZuv[RL &{�I�f��TPqEQ~�AT JPq5WZJtzZ�nQhDx^p]���ilk�b�i�`Kg-U-P�ihk�mOoSzZJPqEL��ZWZD@FIWhHOJ � Phgjilklilklehm	FIT9JPqEL�w	QSTMJ L32 Y7LNH5TPFR�hL
FIH_JMLtD3w	T�Qh�9HOBvwXu7LtDVQh�7Lt�ZWh[IB5WZJPFRQSH5TN� 0�q5L���WZD3FIWhHKJ �3m5c/Ufgfilk eZm+�\eZgfi�FIT�JPq5Lp|@qELNWZY7LNTMJt�Z0pqELNTML
JPWZuv[RL;Wh[UTMQ+TPqEQ �pT�JPq5WZJ'��U � U-V~ilkleZm �\ehgji�TP|tWh[ILNT�u7LtJMJMLtD�JPq5WhH � PZgfilknilk eZm5�
«�H$L,+ LN|fJPFI�hLNHELNTPT-WhH5s Lt©+|tFILNH5|f]hz WhHvs Wh|t|fQhD@s5FIH5y�JMQ�QSBEDXDPLNTPB5[RJPTNz ��QhD 	mUjcjiAk�L�� g�eM��U3L¡Ufm\ilz
��U � UvVNilk eZm �\eZgfi�FIT�u7LtJMJMLtD�JPq5WhH � PZgfilknilk eZm WhH5s�JPqvFIT�FITªu7LtJMJMLtDpJPq5WhH �3mEc/Utgjilk eZm �\eZgfil�

 {QhD@JPFIHEy   FR�tL1Qh�xJPqEL1Y5D@Qhuv[RLNw
��[RyhQhD@FRJPqvw A � �/. A � �M. A � �M. A � ��.
�3mEc5Ufgfilklehm �\eZgfi ���h�h��� � ��� & � �K�h� ��� �K� � �h�
� PZgjilklilk eZm , �h�h� � �M.S� �h� ��� ���M.Z� � , �����5�
��U � UvVNilk eZm �\eZgfi ��,h���h� ,h� ��&�, �M. ��&�, �/. �����J.

0 WZuv[RL#&{�I�f�|X �;]eL1R^Ufg�e�K�U3�MP��l]_Philk eZmEc�e�K+i�`eU�e R[T5U-V~ilk���U"K^] mjV~ilkleZm�KteZg ��LNTMJ>FIw_YvDPQ~�hLNw_LNHOJ
w�kli�` �aB5[RJPF�}�JPqED@LNWhs5FIHEy �xwc`eUfg-U1i�`|UAk�m5KteZgGL1PhilklehmgP R@eM]Ei i�`|Upcji:PhixU�k�c�i UNixUfgGL>k�m5k�cjilk�VvP�� � k o@Ufmvb
Ufg�PhixUvi ��u PZmji�KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n

0 WZuv[RL &{�I� ,1TPBvw	w	WZD@FR�tLNTxJPq5L�FIw_YvWh|fJxQh� JPqELpTMQhDPJPFUHEy1Wh[RyhQhD@FRJPq5w FUHKJMQr^a`1bdcfeZgfilknmOoZ���A|t|fQhD3s }
FIHEyAJMQAJPq5QSTMLGD@LNTPB5[RJPTtzZ��LGQhu\TMLtDP�hL�JPq5WZJtzh��QhD JPq5FIT YvWZDPJPFU|tB5[IWZD YvDPQhuv[RLNw�z�JPqEL���WZD3FIWhHKJ ��U � U-V~ilklehm
�\eZgfi�FITAT@BEY7LtD@FRQhDpJMQ¤JPqEL-�ZWZD@FIWhHOJPT �3m5c/Ufgfilk eZm �\ehgji�WhH5s � PZgfilknilk eZm5� > L	Wh[UTMQ�Qhu\TMLtDP�hL-JPq5WZJ
JPqEL;�ZWZD@FIWhHOJ � Phgjilklilklehm FUT�u7LtJMJMLtD�JPq5WhH�JPqELX��WZD@FUWhHKJ �3mEc5Ufgfilklehm �\eZgfil�
«�H� {LN|fJPFRQSH ,{���E� , �GL¦q5WN�hL TPqEQ �pH JPq5WZJ�JPqEL¦w_LNWhTPBEDPL�Qh�1Y5DPLNTMQhDPJMLNsvHELNTPT¡= A��£s5QOLNT�HEQhJ
FIH5|fD@LNWhTML+FRJPTX��Wh[IB5L+�pqELNH W�TM�ªWZY¡FUT1Y7LtDP��QhD3w_LNs *lWZ�nJMLtD>Wa|fQSw_YvWZD@FUTMQSH Y5D@LNs5FI|tWZJML	DPLtJPB5D@H5T
� P�� c5UJ,3zGWhH5s JPq5WZJ ��U � UvVNilk eZm �\eZgfilz ��] k�V��~cteZgfi;WhH5s �3mEc/Utgjilk eZm �\ehgjirWZDPL���LN[I[�u LNqvWN�hLNs£WhT
[RQ |tWh[ TMLNWZD@|3qELtD@Tp��QhD�JPqvFIT�w_LNWhTPBED@L1Qh� YvDPLNTMQhDPJMLNs5H5LNTPTt�
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�Aw	QSB5HKJ�Qh� ��LtJPq5Q{s���QhD�yhLNH5LtD@WZJPFIHEy_JPqELrTMJPWZJML
� DPQhyhD@LNTPT �5mOo /�`Kg��pmji �5m{o /�`Kg
�rilg ^ ��iJ/�`Kg
�rilg
^ m_L � glo �3mEc;QhD � � V �3mEc;QhD � � V �3mEc;QhD � � V
^�,�L � glo �3mEc;QhD � � V �3mEc;QhD � � V �3mEc;QhD � � V
�7g3c �^L"� � � V � � V � � V
	�cji��^L"� � � V � � V � � V

0 WZu\[RL'&{�I� ,aX �^L"�eP�V~i�e�K;i�`eUXcteZgjilknmOo>P�� oOeZg3kli�` L knmvi�e ���p}�TMQhDPJPFIH5y�n

> L�Qhu\TMLtDP�hL�JPq5WZJ�FIH£QSBED+|tWhTML¦TMJPB5sE]¥JPq5FIT	w	LNWhTPBEDPL�Qh�CY5DPLNTPQhDPJMLNs5HELNTPT_FUT	Wh[ITMQ$DPLN[ILt��WhHOJtz
u7LN|tWhB5TMLaLNWh|@q�TM�ªWZY¢Y7LtDP�nQhD@w_LNs uO]¢^a`1bdcfeZgfilknmOo�FUw_Y5DPQ �hLNT+JPqELa��Wh[UBEL�Qh�1JPqELaQhu ?MLN|fJPFR�hL
�lB5H5|fJPFRQSH���! � �
��LN|tWhB5TMLC��LCWhT@TPB5w_L�DPLtySB5[IWZD3FRJ�]_Qh� JPq5LC[UWhH5s5TP|tWZY7Lp�AFRJPq	DPLNTPY LN|fJ�JMQ_W>w_LNWhTPBEDPL�Qh� Y5D@LNTMQhDPJ�}
LNs5HELNT@TtzSWhH5s�= A��XFITxWA��Wh[IFUsrw_LNWhT@BEDPLªQh�5Y5DPLNTPQhDPJMLNs5HELNTPT �nQhD �3mEc/Utgjilk eZm �\eZgfilz ��] k[V �~cfehgji WhH5s
��U � UvVNilk eZm �\ehgjilz7��L-WhTPT@B5w_L-JPqEL�= A��S}��ZWh[IBEL-DPLNWh|@qELNs¦u{]¦^�`;bdcfeZgfilk�m{o�*lFUH5TMJPWhHOJPFIWZJMLNs¦�pFRJPq
�3mEc5UfgfilkleZm �\ehgjilz � PZgjilklilk eZm WhH5s ��U � UvVNilk eZm �\eZgfi�,_Y5DPQ �{FIs5LNT>DPLN[RLt�ZWhHKJ+FUHE��QhD3w	WZJPFRQSH�WZu7QSBEJ
JPqEL¡4{B5Wh[IFIJ�] *n��D@BvFRJM�nBv[IHELNTPT^,�Qh�ªJPqEL+HELNFIySqKu7QhD@qEQ{Q s¦TPJMD@B5|fJPBEDPL_yhLNH5LtD@WZJMLNs u{]¦JPqEQSTML�TPQhDPJPFIHEy
Wh[RyhQhD@FIJPq5w	Tt�
�xFRySBEDPL!&{�I�N��s5FITMY\[IWN] T�JPqEL	�ZWh[IBEL>Qh� = A���*lH5QhD@w	Wh[IFR�tLNs u{]¦JPqEL_yhD@WZYvq T@FR�tL ,CWhH5s$FIHv|t[IB5sELNT
Yv[RQhJPT�JPq5WZJA|fQhDPD@LNTMY7QSH5s9zE�nDPQSw�[RLt�nJ�JMQ+D3FRySqKJ�WhHvs��nDPQSw&JMQhY�JMQ�u7QhJMJMQSw�zvJMQ	JPq5L;��QSB5Dp�ZWh[IBELNT
�nQhD�JPqEL1TPFR�tL AaQh� JPqELCyhD@WZYvq ��« H�JPqELCYv[RQhJPTNz{JPq5L Cv}�WJ2 FUT�TPqEQ~�ATªJPqELCD@WhHEyhLCQh� �X��Wh[IB5LNTt�70�qEL
bO}�WJ2 FITAFIT�WhHq= A���T@|tWh[RLhzv�nDPQSw+.+JMQ��Z�¤6 Q~��LtDA�ZWh[IBELNT�Qh�Z= A���w	LNWhH5T�u7LtJMJMLtDpD@LNTPB5[RJPTt� 0�qEL
Yv[RQhJMJMLNs�[IFIHELNT�WZDPL;W~�hLtD@WZyhL	= A���JPWZ�hLNHaQ~�hLtD�JPqEL',M._YvDPQhuv[RLNw	TN�
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> L>|fQSw_YvWZDPLrJPqEL;�ZWh[IBELNT�Qh�Z= A����nQhDpJPq5QSTMLX�ZWZD@FIWhHOJPTpQh��^a`1bdcfeZgfilknmOo;JPqvWZJ�q5W~�hLXY5D@Q~� FIsELNs
JPqEL;u7LNTMJQ4{B5Wh[IFIJ�]+Qh�xDPLNT@B5[RJPTt�
«�H � FIySBEDPL &{�I�N�>JPqEL;sEQhJMJMLNs�[UFIHELNT�FIH5s5FI|tWZJML�DPLNTPBv[RJPTª��QhD�QSB5D�^a`1bdcfehgjilknmOo1FIHvTMJPWhHKJPFUWZJMLNs¤�pFRJPq
� � V 	�cji��^L"� �5mOo /�`Og �rilgjz\JPqELrs5WhTPqELNs�[IFUHELNT�FIH5s5FU|tWZJML1DPLNTPB5[RJPTª�nQhDpQSB5D�^�`;b�cteZgfilk�mOoXFIH5TMJPWhHOJPF�}
WZJMLNs>�pFRJPq � gfi�	�cji��^L"� �5m{o /�`Kg
�rilg3zO�pq5FI[RL�JPqEL�TMQS[IFIsr[IFIHELNT FIH5s5FU|tWZJML �3mEc 	�cji��^L"� �vmOo /�`Kg
�rilg3�
�xFRySBEDPL &{�I�N�>TPq5Q~�pTªJPq5WZJ�JPq5Lm= A��S}��ZWh[IBELNTª�nQhDA^�`;b�cteZgjilknmOo1FUH5TMJPWhHOJPFIWZJMLNs��pFRJPq�u7QhJPq �&U � U-Vtb
ilk eZm �\eZgfiXWhH5s � PZgfilklilkleZm¢WZDPL�|fQSHvTPFITMJMLNHOJP[R]$[RQ~��LtD>JPq5WhH JPq5QSTML�YvDPQ~� FIsELNs uO] ^�`;bdcfeZgfilk�m{o
�pFRJPq �3mEc5Ufgfilklehm
�\ehgjil� > L+|fQSH5|t[IBvsELrJPqvWZJ1JPqEL	HELNFRySqOu7QhD@qEQ{Q{saTMJMD@B5|fJPBED@LNT1FIw_Yv[IFU|tFRJP[R]�yhLNH }
LtD@WZJMLNs�uO]���U � U-V~ilklehm �\eZgfi�WhH5s � PZgfilklilkleZm WZD@L;JPqEL;w_QSTMJpY5DPQ s5B5|fJPFR�hLh�

��������K L<R)��� �;
��OT��ZP��ONOPA�����

��Tª�GLCL32 Yv[IWhFIH�FIH  {LN|fJPFRQSH+,{� ,{� ��z �GLCDPLtySBv[IWZJMLCJPqEL1FIw_YvWh|fJªQh� JPqEL1TMQhD@JPFIHEy>Wh[RyhQhD@FRJPq5w FIHOJMQ
QSBED�^a`1bdcfehgjilknmOo1u{]¤JPqEL;Whw_QSB5HOJpQh� Y5DPQhyhD@LNTPTpFIH¤JPq5LXTMQhDPJPFIH5y_Y5DPQ |fLNTPT�WZJ�LNWh|3qaFIHO�hQ |tWZJPFRQSH
Qh��wrB5JPWZJPFRQSH9�
> FRJPq-DPLNTMY7LN|fJ JMQCJPqELªWhw_QSB5HOJxQh�5Y5DPQhyhD@LNTPT �GLªY7LtDP�nQhD@w_LNs;L32 Y7LtD@FIw_LNHOJPT �pFRJPqX��QSBEDx�ZWZD@FIWhHOJPT/X

�Z��^$k�mvk�L1P��e� g�ePoSg�Ufc@c�L_e�i U�*�^ m�L � glo_,3�
�{��^{P ,hk�L1P��|� g�ePoSg�Ufc@c�L_e�i U�*�^�,�L � g o_,3�
�{����kng@cfi�k�L"�\gMeM�MU/L¡Ufmvi�* �9g@c��^L"� ,3�
�E� 	mUfcjiGk�L"�\gMeM�MU/L¡Ufmvi�*�	�cfi��^L���,3�
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> L+|fQSw_Y\WZDPL_JPqELNTML_�nQSBED1�ZWZD@FIWhHOJPT1��QhD �3m5c/Ufgfilk eZm �\eZgfilz � Phgjilklilklehm£WhHvs ��U � U-V~ilkleZm �\eZgfiCFIH
JPqEL�|fQSHOJML32 J�Qh�CJPqED@LtL�w_Q sELNT	Qh�CyhLNHELtD@WZJPFUHEy JPqELaTMJPWZJML�* �vmOo /�`Kg �pmjiZz �vmOo /�`Kg
�rilg WhH5s
^ ��iJ/�`Kg
�rilg�,AJPq5WZJ1sELtJMLtD3w	FIHEL-JPqEL_|fQSHKJPFUHOB5WZJPFIQSH Qh��JPqEL_TP|3qELNs5B5[RL-Qh�G|fQSw	YvWZD@FITMQSHvT	*nJPq5QSTML
w_Q sELNT���LtDPL;L32 Yv[IWhFIH5LNs�FUH" {LN|fJPFRQSH",{� ,{�I��,3�
)CBEDxYvB5DPY7QSTMLGFIT JMQ1Lt�ZWh[IB5WZJMLªJPqEL�FIw_YvWh|fJxQh�\JPqEL�Whw_QSB5HOJ Qh�\Y5DPQhyhDPLNT@T FUHKJMQCQSBED�^�`;bdcfeZgfilk�m{oh�
�EQhD �3mEc5UfgfilkleZm �\eZgfilzpJPqEL¦sEQhJMJMLNs�[IFIHELNT�FIH �xFRySBED@L�&{�I�f�Ez��xFRySB5DPL�&{�I� ,¡WhH5s��xFRySBEDPL &{�I� &{z
FIH5svFI|tWZJML�D@LNTPB5[RJPT-�nQhD_QSBED�^�`;b�cteZgfilk�mOo�FIH5TMJPWhHOJPFIWZJMLNs¡�pFRJPq �3mEc 	�cji��^L"�\zªJPqEL�s5WhTPq5LNs�[IFIHELNT
FIH5svFI|tWZJML¤DPLNTPB5[RJPT>�nQhD	QSBED�^a`1bdcfehgjilknmOo�FUH5TMJPWhHOJPFIWZJMLNs��pFRJPq �3mEc �9g@c��^L�� z�JPqEL�u5DPQh�hLNH [IFIHELNT
FIH5svFI|tWZJML�DPLNTPB5[IJPT>��QhD	QSB5D�^�`;b�cteZgfilk�mOo�FIH5TMJPWhHOJPFIWZJMLNs��AFRJPq �3mEc ^�,�L � gloSz��pq5FI[IL�JPqELaTMQS[IFIs
[IFIH5LNT�FIH5s5FI|tWZJML �3mEc ^$m_L � g oh�
�xFRySBEDPL &{�I�f��WhH5s �xFRySBEDPL�&{�I� ,¤FI[U[IB5TMJMD@WZJMLrJPq5WZJtz9�pqELNH B5T@FIHEy
�3m5c/Ufgfilk eZm
� eZgjiA�pFRJPq �5knmOo � Utb
i�`Kg-U-P�ihk�mOoN*lTPJPWZJMLNT�D@WhH5sEQSw+[R]�WhH5s¢s5LtJMLtD@w	FIH5FUTMJPFI|tWh[I[R]¡yhLNHELtD@WZJMLNs�,3zpJPqEL �ZWZD@FIWhHOJPT �9g@c��^L��
WhH5s 	�cfi��^L"�$ySFI�hLru7LtJMJMLtDpD@LNTPB5[RJPTpJPq5WhH�JPqELr��WZD3FIWhHKJPTC^ m_L � glo�WhH5s¦^�,�L � g ohz WZJA[RLNWhTMJAJMQ
Y5DPQhu\[RLNw	Tª�pFRJPq�T@FR�tL�A � �M. �
�xFRySBEDPL &{�I� &�FU[I[IB5TMJMD3WZJMLNT+JPq5WZJtzC�pq5LNH�BvTPFIHEy �3mEc/Utgjilk eZm �\eZgfi��AFRJPq ^p]�� ilknb�i�`Kg�UvP�iZknmOo *n�nQhD
Wh[I[xJMLNTMJMLNs yhD@WZYvq$TPFI�tLNT;WhH5s s5F*+ LtDPLNHOJ1HEQSFITML_[RLt�hLN[UT^,3z s5F*+ LtDPLNHv|fLNT1FIH L,+ LN|fJPFI�hLNHELNTPTXWZD@L+HEQhJ
FIw_Y7QhDPJPWhHOJ�Wh|fDPQSTPT�^ m_L � g ohz7^�,�L � gloSz �7g3c �^L"� WhH5s 	�cji��^L"�\�
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0 WZuv[RL!&{�I� &{z70 WZu\[RL!&{�I� ��WhH5s\0 WZuv[RL!&{�I�N��TPqEQ � JPq5WZJtz B5TPFIHEy �3mEc5Ufgfilklehm � eZgjilz JPqEL	�ZWZD@FIWhHOJ
^ m�L � glo�FIT�JPqEL [ILNWhTMJ¤L32{Y7LNH5TPFI�hL¦FIH�JMLtD@w+T¤Qh�rH{B5wXu7LtD¤Qh�XLt�ZWh[IB5WZJPFIQSH5TtzCWhH5s�JPq5WZJ�JPqEL
�ZWZD@FIWhHOJ 	�cji��^L"�¢FIT1JPqEL�w_QSTMJrL32{Y7LNH5TPFI�hLh��0�q5LNTML	JPWZuv[RLNTrWh[ITMQ¦TPqEQ~��JPq5WZJXJPq5L�H{B5wXu7LtD;Qh�
Lt�ZWh[IB5WZJPFRQSH5T�FUH5|fDPLNWhTMLNT�[IFUHELNWZD@[R]	WhT�JPq5L;TPFR�tLCQh� JPq5L�yhD3WZYvq¤yhDPQ~�ATtzvWh[RJPqEQSB5ySq¤JPq5FIT�yhDPQ~�pJPq�FIT
w_QhDPLrHEQhJPFI|fLNWZuv[RL;FUH¤JPqEL;|tWhTMLXQh� 	�cji��^L"�\�
0�q{B5Ttz �AFRJPq �3mEc/Utgjilk eZm �\eZgfilz BvTPFIHEy �5knmOo�� Ufb�i�`Kg-U-P�ihk�mOo w_Q sEL�*nD@WhH5sEQSw QhDrsELtJMLtD@w	FIHvFITMJPFI|�,3z
JPqEL;�ZWZD@FIWhHOJ �7g3c �^L"� *n�nQhD�JPqELXWhw_QSBvHKJ�Qh� Y5DPQhyhD@LNTPT^,ªFITªJPq5L;u7LNTMJ�FIH¤JMLtD@w	T�Qh� L,+7LN|fJPFR�hLNHELNT@T
WhH5s�Lt©+|tFRLNHv|f]h�V« H¤JPq5LC|tWhTPL1Qh�x^ ��iJ/�`Kg
�rilg3zEJPqEL;4{B5Wh[IFIJ�]	Qh� DPLNTPB5[RJPTªsEQ{LNT�HEQhJ�q5W~�hL;W_[IWZDPyhL
FIw_Y\Wh|fJ�Wh|fDPQSTPT�^$m_L � g ohz ^�,�L � g ohz �9g@c��^L"� WhHvs 	�cji��^L"�\�

��w_QSB5HOJ�Qh�   FR�tL1Qh� JPqEL;YvDPQhuv[RLNw
� DPQhyhDPLNTPT A � �/. A � �M. A � �M. A � ��.
^$m_L � g o ���-&h��& ��,h��&�, ��&�� �h� ��&�,M. �
^�,�L � g o ��� �h�h� ��&�,M. � ��� � � � ���N��& �
�9g@c��^L"� �h���h�-& �-,��h�K� ,h��&h��, &���� �{�
	�cfi��^L�� ���K� � � �K� � �h� &���� ,h� � &h��,h�

0 WZuv[RL�&{�I� &aX ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc�e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZmhKfeZg�«�H5TMLtD@JPFRQSH   QhDPJ1w�kli�`
  FIH5yS[RLf}�JPqEDPLNWhs5FUHEySwc`eUfg-U�i�`eUpknm5Kfehg^L1Philk eZm�P R@eM]Ei i�`eU�cfi:PhixUAkUc�i UNixUfgGL>k�m5k�cjilk�VvP�� � k oaUfm�Utg�PSixU-iJu
PZmji�KteZg}ihk ��Utg�Utmvixohg�P^��`�c3k )�Ufc3n

�EQhD � PZgfilklilkleZmvz JPq5LXsEQhJMJMLNs¦[IFIHELNT�FUH �xFRySBEDPL &{�I� �Oz �xFRySBED@L &{�I�N�+WhHvs �xFRySBEDPL(&{�I���{z7FUH5s5FI|tWZJML
DPLNTPBv[RJPTX�nQhD>QSBED+^�`;b�cteZgfilk�mOo¤FUH5TMJPWhHOJPFIWZJMLNs¡�pFRJPq � gfi 	�cfi��^L�� z�JPqEL�s5WhTPq5LNs¥[IFUHELNTrFUH5s5FI|tWZJML
DPLNTPBv[RJPT��nQhD�QSBED�^�`;b�cteZgjilknmOopFIH5TMJPWhHOJPFIWZJMLNs	�AFRJPq � gfi �7g3c �^L"�\z JPqEL�uvDPQh�hLNH+[IFUHELNT�FIH5s5FU|tWZJML�DPLf}
TPB5[IJPTV�nQhDGQSBED�^�`;b�cteZgfilk�mOo�FIHvTMJPWhHKJPFUWZJMLNs	�pFRJPq � gfiP^�,�L � gloSzO�pqvFI[RL�JPqEL�TMQS[IFIs�[IFIHELNTVFUH5s5FI|tWZJML
� gfiP^ m_L � gloS�
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��w_QSB5HOJ�Qh�   FR�tL1Qh� JPqEL;YvDPQhuv[RLNw
� DPQhyhDPLNTPT A � �/. A � �M. A � �M. A � ��.
^$m_L � g o ��� �{�N� ��, �M.�. ��&h� ��� ��&�,h��,
^�,�L � g o ��,M. �h� ��&�,�,�, ��� ,�&�� �h�M. ��&
�9g@c��^L"� �h���-&�� �-,�,M.S� ,h��� ,�� &�� ���K�
	�cfi��^L�� ���h�-&�� � �M. &�, &h�M.E��� � &��N� �

0 WZuv[RL�&{�I� �@X ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc�e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZmhKfeZg�«�H5TMLtD@JPFRQSH   QhDPJ1w�kli�`
  FIH5yS[RLf}�JPqEDPLNWhs5FUHEy¦wc`eUtg�U�i�`eU�knm5Kfehg^L1Philk eZm P R@eM]Ei1i�`eU�cfi:PhixU�k�c	g�PZm�iSeML � k o@Ufm&Ufg�PhixU-iJu�PZm�i
KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n
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0 WZuv[RL#&{� ���{z70 WZuv[RL#&{� �h��WhH5s{0 WZuv[RL!&{� ��� TPqEQ � JPq5WZJtzxB5TPFIH5y��&U � U-VNilk eZm �\ehgjilzxJPqEL	�ZWZD@FIWhHOJ
^ m�L � glo;FIT JPqELG[RLNWhTMJ L32 Y7LNH5TPFR�hL�FUH1JMLtD@w	T Qh� H{B5wru7LtD Qh�ELt��Wh[UB5WZJPFRQSH5Ttz�WhH5s;JPqvWZJ JPqELV�ZWZD@FIWhHOJ
	�cji��^L"��FIT JPqELGw_QSTPJ L32 Y LNHvTPFR�hLhzZWh|fDPQSTPT �5mOo /�`Og��pmjiZz �vmOo /�`Kg
�rilg�WhH5s_^ ��iJ/�`Kg �rilgj� 0pqELNTML
JPWZuv[RLNT�Wh[ITMQ�TPqEQ ��JPq5WZJ�JPqELrH{B5wru7LtDpQh��Lt�ZWh[IB5WZJPFRQSH5TAFIH5|fDPLNWhTPLNTA[IFUHELNWZD@[R]�WhTAJPq5LrTPFR�tLrQh��JPqEL
yhD@WZYvq�yhDPQ~�pTNzvWh[RJPqEQSBEySq�JPq5FITªyhDPQ ��JPq�FIT�w	QhDPL;Lt� FIsELNHOJ�FIH¤JPqELX|tWhTMLXQh� 	�cji��^L"�\�
«�H JMLtD@w+T+Qh�;L,+7LN|fJPFR�hLNHELNT@T�WhH5s Lt©�|tFRLNH5|f]hzpWhH5s�Wh|t|fQhD@s5FUHEy JMQ£QSBED�DPLNTPB5[IJPTtzªJPqELa�ZWZD@FIWhHOJ
	�cji��^L"� *n��QhDaJPqEL¥Whw	QSB5HKJ�Qh�_Y5DPQhyhDPLNTPTG,¤FIT�JPqEL u LNTPJ���QhD
��U � U-V~ilklehm � eZgji��pFRJPq �5knmOo � Utb
i�`Kg-U-P�ihk�mOo�*nD3WhH5sEQSw QhD_sELtJMLtD@w	FIHvFITMJPFI|�,3�g0�qEL���WZD@FUWhHKJ �7g3c �^L"�\zG��QhD ��U � UvVNilk eZm �\eZgfir�pFRJPq
^p]���ilk�b�i�`Kg-U-P�ihk�mOoSz\FITªJPq5L;u7LNTMJt�

��w_QSB5HOJ�Qh�   FR�tL1Qh� JPqEL;YvDPQhuv[RLNw
� DPQhyhDPLNTPT A � �/. A � �M. A � �M. A � ��.
^$m_L � g o ���-&h��� ��,h��&�& ��&�� �M. ��&�, �/.
^�,�L � g o ��&��{� & �h�h� ��� � �M.S��, � �h�����
�9g@c��^L"� � �/.Z�5� �5�f� ��, �-,h� ��� ,M. � � �
	�cfi��^L�� �h� �h� � �K� �/.E� & � &M.�. � , ����&

0 WZuv[RL�&{� ���aX ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc+e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZm¡KteZg" {LN[RLN|fJPFIQSH   QhDPJ1w�kli�`
  FIH5yS[RLf}�JPqEDPLNWhs5FUHEySwc`eUfg-U�i�`eUpknm5Kfehg^L1Philk eZm�P R@eM]Ei i�`eU�cfi:PhixUAkUc�i UNixUfgGL>k�m5k�cjilk�VvP�� � k oaUfm�Utg�PSixU-iJu
PZmji�KteZg}ihk ��Utg�Utmvixohg�P^��`�c3k )�Ufc3n

0 WZuv[RL &{� ��,¤TPB5w	w	WZD3FR�tLNT�JPqEL-FUw_YvWh|fJCQh�VJPqEL_Whw_QSB5HOJCQh��Y5D@QhyhDPLNTPTCFIHOJMQ�^a`1bdcfeZgfilknmOoh�;��|j}
|fQhD@s5FUHEyªJMQ�JPqELNTMLVD@LNTPB5[RJPT7��L�|fQSHE¨5D3w�QSBED qO]OY7QhJPqELNTPFUT7JPq5WZJ JPqEL�Y7LtDP�nQhD@w	WhH5|fL�Qh�5^�`;bdcfeZgfilk�m{o
FIT�FIHOJMLNH5TPFR¨5LNsau{]�FIH5|fDPLNWhT@FIHEy+JPq5L-H{B5wru LtD�Qh�GH5LNFRySqKu7QhD@TAL32 Yv[RQhDPLNs9z Y5DPQ �{FUsELNs�JPqvWZJ���L_WZDPL
sELNWh[IFUHEy¤�pFRJPq$W��nD@B5FRJM�lB5[ HELNFRySqOu7QhD@qEQ{Q{s TMJMD@Bv|fJPBEDPLh� ��QhD@LtQ~�hLtDNzxJPqEL+T@|@qELNs5Bv[RL>Qh�ª|fQSw	YvWZDM}
FITMQSHvTGFIT�Wh[ITMQ>|fD@FRJPFU|tWh[ ���AT�0 WZuv[RL &{� ��,>TPqEQ~�ATtzOJPq5LCFUw_YvWh|fJ�Qh� JPqELCWhw_QSB5HOJ�Qh� Y5DPQhyhDPLNTPTªFIHOJMQ
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��w_QSB5HOJ�Qh�   FR�tL1Qh� JPqEL;YvDPQhuv[RLNw
� DPQhyhDPLNTPT A � �/. A � �M. A � �M. A � ��.
^$m_L � g o ��� �J. � ��,h� �h� ��&h���h� ��&�,h���
^�,�L � g o ��&�� ,�, �h�h��&h� � �M. & � � ���5���
�9g@c��^L"� � �h�/. � �5� ,h��, �-, �h�h� ,M.Z�5� �
	�cfi��^L�� ����.E� � �K���M.Z� & � ���h� � , �����

0 WZuv[RL�&{� �h�aX ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc+e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZm¡KteZg" {LN[RLN|fJPFIQSH   QhDPJ1w�kli�`
  FIH5yS[RLf}�JPqEDPLNWhs5FUHEy¦wc`eUtg�U�i�`eU�knm5Kfehg^L1Philk eZm P R@eM]Ei1i�`eU�cfi:PhixU�k�c	g�PZm�iSeML � k o@Ufm&Ufg�PhixU-iJu�PZm�i
KteZg}iZk ��Ufg-Ufm\i oSg�P^�j`�c3k )�Ufc3n

^�`;bdcfeZgfilk�m{o	FIT1|t[RQSTPLN[R]aD@LN[IWZJMLNs$JMQ�JPqEL�w_LtJPqEQ s$��QhDXyhLNHELtD@WZJPFIHEy�JPq5L+TMJPWZJML+Qh��JPqEL+TPQhDPJPFIHEy
Wh[RyhQhD@FIJPq5w��

��������� ��P���� P �OT��2��RS�	��� 
 � ��N �^� P#R ��
�� 
������ �

��T L32 Yv[IWhFIH5LNsXFIH  {LN|fJPFRQSH ,{� ,{�I�ZzSJPqEL �XeML>knmjPhilk eZm�TPJMLtY>w+WN]Xw	WhFUHKJPWhFIHrWpD@LN|fQhD@s-Qh�EY5DPLt� FRQSB5T
HEQSw	FUH5WZJPFRQSH5Tt� �A[UTMQEzh�GL�w_LNHOJPFRQSHELNs-JPq5WZJ�WCTMQhDPJPFUHEy�Wh[IyhQhD@FRJPq5w w	WhFIHOJPWhFIH5T FRJPTxTMJPWZJMLh�V�pLN|tWh[I[
JPq5WZJ�JPqvFIT�TMJPWZJMLrs5LtJMLtD@w	FIHELNTªJPq5LX|fQSHKJPFUHOB5WZJPFIQSH�Qh�xJPqEL;TP|@q5LNs5B5[RL1Qh�x|fQSw_YvWZD@FUTMQSH5Tt�
��|t|fQhD@s5FIHEy1JMQXJPqEL���W~]>Qh�\yhLNHELtD3WZJPFIHEy;JPqEL�TPJPWZJML�Qh�7JPqEL�TP|@q5LNs5B5[RLªu{]rJPqEL�TPQhDPJPFIHEy;Wh[RyhQhD3FRJPq5w
��L;L32{Y7LtD@FUw_LNHKJª�pFIJPq¤JPqEDPLtL;�ZWZD@FIWhHOJPT/X

�Z� �vk�mOo � Utb i�`Og�UvP�iZknmOo�WhH5s�TMJPWZJMLrsELtJMLtD3w	FIH5FITPJPFI|tWh[I[R]_yhLNHELtD3WZJMLNs * �5mOo /�`Kg
�Xilg�,3z
�{� �vk�mOo � Utb i�`Og�UvP�iZknmOo�WhH5s�TMJPWZJMLXD@WhHvsEQSw	[R]�yhLNHELtD@WZJMLNs * �vmOo /�`Kg �pmji_,pWhH5s
�{��^\]�� ilknb i�`Og�UvP�iZknmOo�WhH5s�TMJPWZJMLrsELtJMLtD3w	FIH5FITPJPFI|tWh[I[R]_yhLNHELtD3WZJMLNs *�^ ��iJ/�`Kg
�rilg�,3�
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�Aw	QSB5HKJpQh�   FR�tL1Qh� JPqEL;YvDPQhuv[RLNw
� DPQhyhD@LNTPT A � �/. A � �M. A � �M. A � ��.
^ m_L � glo ��� � &�� ��, �h�h� ��&h�h��& ��&�,�� ,

^�,�L � glo ��& ��� & �h���{��� � ���5�h� � ��� � �
�7g3c �^L"� � � � ,�, �K��� ��, ,h���h��� & � �Z���
	�cji��^L"� ��,h���h� ,h� ��&�, �M. ��&�, �/. �����J.

0 WZuv[RL�&{� ���|X ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc+e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZm¡KteZg" {LN[RLN|fJPFIQSH   QhDPJ1w�kli�`
�aB5[RJPF�}�JPqED@LNWhs5FIHEyhwc`eUfg-U1i�`eUCk�m5KteZgGL1PhilklehmgP R@eM]Ei�i�`eUAcji:PSixUCk�c�i UtixUtg^L>knm5k�cjilk�VvP��+� k oaUfm�Utg�PSixU-iJu
PZmji�KteZg}ihk ��Utg�Utmvixohg�P^��`�c3k )�Ufc3n

0�q{B5Ttz9��L	sELtJMLtD@w	FUH5FITMJPFI|tWh[U[R]�yhLNHELtD@WZJML	JPq5L	TMJPWZJML+�nQhD1u7QhJPq JPqEL�^p]���ilk�b�i�`Kg-U-P�iZknmOo WhH5s JPqEL
�5knmOo�� Ufb�i�`Kg-U-P�ihk�mOo+WZY5Y5DPQSWh|3qELNTtz{WhH5s>�GLpD@WhH5sEQSw	[I];yhLNHELtD@WZJMLAJPqEL�TMJPWZJML�QSH5[I]X�nQhDVJPqEL �5knmOo � Utb
i�`Kg-U-P�ihk�mOoaWZY5Y5D@QSWh|@q9��0�qEL;D@LNWhTMQSH�FIT�JPq5WZJAFIH¤JPq5LXD@WhH5s5QSw�|tWhTMLXJPq5L-^p]���ilk�b�i�`Kg-U-P�iZknmOoaWhH5s
JPqEL��vk�mOo � Utb i�`Og�UvP�iZknmOo�WZY5YvDPQSWh|@qELNTAWZDPL1L54{B5FR�ZWh[RLNHKJt�
> LX|fQSw_Y\WZDPL1JPqELNTML1JPqED@LtL1��WZD@FUWhHKJPT��nQhD �3mEc5UfgfilkleZm �\ehgjilz � PZgfilknilk eZm$WhH5s ��U � UvVNilk eZm �\eZgfilzvFIH
JPqELX|fQSHOJML32 JAQh�x�nQSBEDAw_Q sELNT�Qh�xQhY7LtD@WZJPFRQSH�JPq5WZJpD@LtySB5[IWZJML;JPqELrWhw_QSB5HOJpQh�xY5DPQhyhDPLNT@T}*n�pq5FU|@q
��LtDPL;L32 Yv[IWhFIHELNs¤FIH"  LN|fJPFRQSH ,{� ,{� ��,3�

  QhDPJPFIHEy ��LtJPq5Q{s��nQhDpyhLNH5LtD@WZJPFIHEy_JPqELrTMJPWZJML
��[RyhQhD@FIJPq5w �vmOo /�`Kg �pmji �5mOo /�`Kg �rilg ^ ��iJ/�`Kg
�Xilg
�3m5c/Ufgfilk eZm �\eZgfi �7g3c �^L"� �7g3c �^L"� HEQhJ�DPLN[RLt�ZWhHKJ
� PZgfilknilk eZm �7g3c �^L"� �7g3c �^L"� 	�cji��^L"�
�&U � U-VNilk eZm �\ehgji 	�cfi��^L�� 	�cfi��^L"� �9g@c��^L��

0 WZu\[RL'&{� ��,aX �^L"�eP�V~i�e�KXi�`eU	P�L_e�]{m\i�e�K �\g�e@ohg-Ujc@c-k�m\i�e ���p}�TMQhDPJPFIH5y�n
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)CBEDCYvB5DPY7QSTMLrFITCJMQ�Lt�ZWh[IB5WZJML>JPqEL	FUw_YvWh|fJCQh��JPqEL>QhD@s5LtD1Qh�GHEQSw	FUH5WZJPFIHEy�Y7LtD@wrB5JPWZJPFRQSH5T�QSH
QSBED�^a`1bdcfehgjilknmOoZ�
�EQhD�^$k�mvk�L1P�� �\gMePohg-Ujc3c>L	e5i Ufz�JPqEL�sEQhJMJMLNs�[UFIHELNT>FIH �xFRySBEDPL &{� �h�{z � FIySBEDPL &{� ��� WhH5s �xFRyZ}
BEDPL &{� ��,{z9FIH5s5FI|tWZJMLrDPLNTPB5[IJPT��nQhDAQSBED;^�`;bdcfeZgfilk�m{orFUH5TMJPWhHOJPFIWZJMLNs��AFRJPq¦^$m_L � g o5^ ��iJ/�`Kg �rilgjz
JPqELXsvWhTPqELNs�[IFUHELNT�FIH5s5FU|tWZJML1DPLNTPB5[RJPT���QhD�QSB5DC^�`;bdcfeZgfilk�m{o;FIH5TPJPWhHKJPFIWZJMLNs��pFRJPq�^$m_L � g o �5mOohb
/�`Kg �pmjiZzv�Aq5FI[RL�JPqELXTMQS[UFIs¤[IFIHELNT�FIHvs5FI|tWZJMLX^ m_L � glo �5m{o /�`Kg
�rilg3�
0�qELNTPL�¨5ySBEDPLNT+FI[I[IB5TPJMD@WZJML¤JPq5WZJtzª��QhD�JPqEL¦^ knm5k�L1P�� �\gMePohg-Ujc3cqL	e5i U *n�nQhD�Wh[U[�JMLNTMJMLNs yhD3WZYvq
TPFR�tLNTAWhH5s�svF + LtD@LNHKJpH5QSFITML;[RLt�hLN[ITG,3z\s5F +7LtDPLNH5|fLNTAFIH�L,+7LN|fJPFR�hLNHELNTPT�WZDPL-HEQhJAFIw	Y QhD@JPWhHKJ�Wh|fDPQST@T
�3mEc5UfgfilkleZm
�\eZgfilz � PZgfilknilk eZm¡WhH5s �&U � U-VNilk eZm � eZgjil����QSHvTML54OB5LNHKJP[R]hz JPqEL	4OBvWh[IFRJ�]�Qh��D@LNTPB5[RJPT�FIT
HEQhJ�[IWZDPyhLN[R]_FIH �\BELNH5|fLNs>u{]	|@q5WhHEySFUHEyXJPqELAw_LtJPqEQ s+�nQhD�yhLNHELtD3WZJPFIHEyXJPq5LATMJPWZJML�Qh�9JPqELATPQhDPJPFIHEy
Wh[RyhQhD@FIJPq5w&FIH¤JPqELX|tWhTPL;Qh��^ knm5k�L1P��|�\g�e@ohg-Ujc@c�L	e5i Uf�
0 WZuv[RL &{� ��&{z@0 WZuv[RL &{� ����WhH5sS0 WZuv[RL &{� �h�1TPqEQ ��JPq5WZJ��nQhDG^ knm5k�L1P��J� g�ePoSg�Ufc@c�L	e5i@UfzKJPq5LtDPL�WZDPL
w	WZDPySFUH5Wh[9s5F +7LtDPLNH5|fLNT�FUH�JPqELXH{B5wru LtD�Qh�xLt�ZWh[IB5WZJPFRQSHvT�WhT�JPqELrTPFR�tL;Qh�xJPqEL;yhD3WZYvq�FIH5|fD@LNWhTMLNTt�
0�q5FUT�FIT��ZWh[IFIs��nQhD��3m5c/Ufgfilk eZm �\eZgfilz � PZgfilknilk eZm WhH5s ��U � U-V~ilkleZm � eZgjil����[ITMQEz\�GLXQhuvTMLtDP�hLrJPq5WZJ
B5TPFUHEy�s5F +7LtDPLNHOJ-w	LtJPqEQ{svTX�nQhDryhLNH5LtD@WZJPFIHEy¦JPqEL¤TMJPWZJML¤Qh��JPqEL¤TMQhDPJPFIHEy¦Wh[RyhQhD@FRJPqvw sEQ{LNT>HEQhJ
TPBEu\TMJPWhHKJPFUWh[I[R]+|3q5WhHEyhLXJPq5L;HOB5wru7LtD�Qh�xLt��Wh[IBvWZJPFRQSH5Tt�
«�H�JMLtD3w	T�Qh� L,+7LN|fJPFR�hLNHELNT@T�WhH5s¤Lt©+|tFRLNHv|f]hzE��QhDA^$k�m5k�L1P��a�\gMePohg-Ujc3c�L	e5i Utz5�GL;s5Q>H5QhJ�sELtJMLN|fJ
s5F +7LtDPLNH5|fLNTG�pqELNH¤W-s5F +7LtDPLNHOJ�w_LtJPq5Q{s���QhDªyhLNHELtD3WZJPFIHEy>JPqELCTMJPWZJML1Qh� JPqELCTMQhDPJPFIH5y-Wh[RyhQhD3FRJPq5w
FIT�WZY5Y\[IFRLNs9�
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 {JPWZJML   FR�tLCQh�xJPqEL;Y5D@Qhuv[RLNw
A � �/. A � �M. A � �M. A � ��.

�5mOo /�`Og �rilg ���-&h��& ��,h��&�, ��&�� �h� ��&�,M. �
�5mOo /�`Og��pmji ��� �{�N� ��, �M.�. ��&h� ��� ��&�,h��,
^ ��iJ/�`Kg �rilg ���-, ��� ��,h�M.S� ��& ��� � ��&h� ���

0 WZuv[RL�&{� ��&aX ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc�e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZmhKfeZg�«�H5TMLtD@JPFRQSH   QhDPJ1w�kli�`
�aFIH5FIw	Wh[ Y5D@QhyhDPLNTPT�w_Q sELMu PZm�i�KfeZg�iZk �mUfg-Ufmvixohg�P^��`�cjk*) Ujc/n

 {JPWZJML   FR�tLCQh�xJPqEL;Y5D@Qhuv[RLNw
A � �/. A � �M. A � �M. A � ��.

�5mOo /�`Og �rilg �M.Z�5� � � �N��&h� � � �J.S� � �N��� ,
�5mOo /�`Og��pmji �M.Z�h� � � �N� �h� � � �Z��, � ���M. �
^ ��iJ/�`Kg �rilg �M.Z�-&�� � �N���5� � � ����& � ����� �

0 WZuv[RL &{� ���@X �;]aL¡R^Ufg;e�K�U3�MP��l]_Philk eZmEcre�KCi�`|UXe R�T/UvVNilk��MUZK^] mjV~ilklehm�KteZg � WZDPJPFRJPFRQSH\w�kli�` �aFIH5F�}w	Wh[9YvDPQhyhDPLNTPT�w	Q{sELMu Phmji"KfeZg	iZk ��Ufg-Ufmvixohg�P^��`�cjk*) Ujc/n

 {JPWZJML   FR�tLCQh�xJPqEL;Y5D@Qhuv[RLNw
A � �/. A � �M. A � �M. A � ��.

�5mOo /�`Og �rilg ���-&h��� ��,h��&�& ��&�� �M. ��&�, �/.
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0 WZuv[RL &{� ��&£TPqEQ~�AT�JPqvWZJtz�B5T@FIHEy � PZgfilknilk eZm �pFRJPq 	�Ufcji-k�L�� g�eM��U3L¡Ufm\ilz�JPq5L¦�ZWZD@FIWhHOJ��5mOohb
/�`Kg �pmji¡FITXJPq5L�[RLNWhTMJ-L32 Y LNHvTPFR�hL�FUH JMLtD@w	TrQh�pH{B5wru LtDrQh��Lt�ZWh[IB5WZJPFRQSH5TN��0�q5FITXJPWZuv[RL�Wh[ITMQ
TPqEQ �pT JPq5WZJxJPqEL�H{B5wru7LtD Qh�5Lt�ZWh[IB5WZJPFRQSHvT FIHv|fDPLNWhTMLNT [IFIHELNWZD@[I]CWhT JPqELªTPFR�tLGQh�5JPqEL�yhD@WZYvqryhDPQ~�ATt�

  JPWZJML   FR�tLCQh�xJPqEL;Y5D@Qhuv[RLNw
A � �/. A � �M. A � �M. A � ��.

�vmOo /�`Kg
�rilg , � �f� � �M. �Z� � ��� �f�-&M. � , � , �M.
�vmOo /�`Kg �pmji ,�&���� � �h�M.S��� �h�N�h�h��� �f�K� � � �
^ � iJ/�`Og �rilg , �h�h� � �M.S� �h� ��� ���M.Z� � , �����5�

0 WZuv[RL(&{� ��&aX �;]eL¡RvUfg_e�KSU3�JP��l]_Philk eZmEc_e�K-i�`|U_e R[T5U-V~ilk���U¤KG]{m�VNilk eZm1KteZg � WZDPJPFRJPFIQSH�w�kni�` ��LNTMJFIw_YvDPQ~�hLNw_LNHOJ3u¤PZm�i�KteZg	iZk �mUfg-Ufmvixohg�P^��`�cjk*) Ujc3n

0 WZuv[RL &{� ���£TPq5Q~�pT�JPqvWZJtzCBvTPFIHEy ��U � UvVNilk eZm � eZgji��pFIJPq 	�Ufcji_k�L"�\gMeM�MU/L1Utmvilz;JPqEL$�ZWZD@FIWhHOJ
�5mOo /�`Kg
�Xilg�FUT;JPqEL�[RLNWhTMJXL32 Y7LNH5TPFR�hL�FIH$JMLtD@w	TrQh��HOBvwXu7LtDXQh��Lt�ZWh[IB5WZJPFIQSH5Ttz WhHvs JPq5WZJ-JPqEL
�ZWZD@FIWhHOJA^ ��iJ/�`Kg �rilg_FITªJPqELrw_QSTMJ�L32 Y LNHvTPFR�hLh�Z0�q5FUTGJPWZu\[RLXWh[ITMQ	T@qEQ~�pT�JPq5WZJ�JPqELXH{B5wru LtD�Qh�
Lt�ZWh[IB5WZJPFRQSH5T�FUH5|fDPLNWhTMLNT�[IFUHELNWZD@[R]	WhT�JPq5L;TPFR�tLCQh� JPq5L�yhD3WZYvq¤yhDPQ~�ATtzvWh[RJPqEQSB5ySq¤JPq5FIT�yhDPQ~�pJPq�FIT
w_QhDPLrHEQhJPFI|fLNWZuv[RL;FUH¤JPqEL;|tWhTMLXQh�V^ ��iJ/�`Kg
�rilg3�
«�H |fQSH5|t[IBvTPFRQSH9z���QhD 	mUjcjirk�L�� g�eM��U3L¡Ufm\ilz�JPqEL�JMD3WhsELf}�QN+ L,+ LN|fJPFI�hLNHELNTPT�}�Lt©+|tFILNH5|f] �lWN�hQhD@T¤W
�5knmOo�� Ufb�i�`Kg-U-P�ihk�mOo�WZY5YvDPQSWh|@q�X D@WhH5sEQSw ��QhD � PZgjilklilk eZm � WhHvs¢sELtJMLtD3w	FIH5FITPJPFI|¤��QhD �3mEc5Ufgfilklehm
�\eZgfi�WhH5s �&U � U-VNilk eZm �\eZgfil�
0 WZuv[RL &{� �h��TPBvw	w	WZD@FR�tLNT¤JPq5L FIw_YvWh|fJ¤Qh�-JPqEL w_LtJPqEQ s�Qh�-yhLNHELtD@WZJPFIHEy�JPq5L TMJPWZJML Qh�-JPqEL
TMQhDPJPFUHEyXWh[RyhQhD@FIJPq5w�FUHKJMQ_^�`;b�cteZgjilknmOoZ�V��|t|fQhD@s5FUHEyXJMQrJPqELNTML�DPLNTPB5[RJPTNzOFR�7JPqELAY QhJMLNHOJPFIWh[\Qh�9JPqEL
HELNFRySqOu7QhD@qEQ{Q{s�TMJMD@B5|fJPB5DPLAFITªHEQhJ��lB5[I[R]_s5FITPYv[IWN]hLNsp*nQhD�FR�9��LCWZD@L�sELNWh[UFIHEyX�AFRJPq�WhH¤B5H5��D@BvFRJM�nBv[
HELNFRySqOu7QhD@qEQ{Q{s TMJMD3B5|fJPBEDPL ,3z JPqEL+FIw_Y\Wh|fJ;Qh�ªJPqEL	w_LtJPqEQ s �nQhD;yhLNHELtD@WZJPFUHEy�JPqEL+TPJPWZJML+Qh�ªJPqEL
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 {JPWZJML   FR�tLCQh�xJPqEL;Y5D@Qhuv[RLNw
A � �/. A � �M. A � �M. A � ��.

�5mOo /�`Kg
�Xilg �h� �h� � �K� �/.E� & � &M.�. � , ����&
�5mOo /�`Kg ��m�i ����.E� � �K���M.Z� & � ���h� � , �����
^ ��iJ/�`Kg
�rilg ��,h���h� ,h� ��&�, �M. ��&�, �/. �����J.

0 WZuv[RL�&{� ���@X ��]eL¡RvUtg_e�K1U/�JP�� ]_Philk eZmEc+e�K_i�`eU�e R[T5U-V~ilk���U KG] mjVNilk eZm¡KteZg" {LN[RLN|fJPFIQSH   QhDPJ1w�kli�`
��LNTMJpFIw	Y5DPQ~�hLNw	LNHKJ3u¤Phmji�Kfehg}iZk ��Ufg-Ufmvixohg�P^��`�c3k )�Ujc/n

TMQhDPJPFUHEyXWh[RyhQhD@FIJPq5w�QSH+JPqELpY7LtDP�nQhD@w	WhH5|fLAFIT�w	FUH5FIw-B5w�� > LCq5WN�hL��nQSB5H5s_JPq5WZJG��QhD � Phgjilklilklehm
WhH5s �&U � U-VNilk eZm �\ehgjilz�WhH5s �9g@c��^L"� WhHvs 	�cji��^L"�\z��5knmOo�� Ufb�i�`Kg-U-P�ihk�mOo FIT;TPB5Y LtD3FRQhD1JMQ ^\] ��ilknb
i�`Kg-U-P�ihk�mOoS�
)CHELCQh� JPqEL;DPLNWhTPQSH5Tª��QhDpJPqELNTML1DPLNTPBv[RJPT�FITªJPq5WZJ �5knmOo � Utb i�`Kg-U-P iZk�m{o�s5FITPJMD@FRuvBEJMLNT�w_QhDPL1Lt�hLNHv[R]hz
FIH$JPq5L�TMLNWZD@|3q£TMYvWh|fL+Qh��Y7LtD@w-BEJPWZJPFRQSHvTtz JPq5L+|@q5WhHv|fLNTrQh��u7LNFIH5y�YvWZDPJXQh��FUw_Y5DPQ �hLNw_LNHKJruO]
[RQ |tWh[ TMLNWZD3|@q9��«�H�|fQSHOJMD@WhTMJtz ^p]���ilk�b�i�`Kg-U-P�iZknmOoaTMJMDPQSHEyS[I]�u\FIWhTMLNT�JPqEL-TMLNWZD@|3q�u{]�W_YvWZD@Whw	LtJMLtD
*nJPqELX|tB5DPDPLNHOJ�TMJPWZJML ,ª�pqvFI|@q�FITpHEQhJ�DPLtySB5[IWZJMLNs�uO]�JPqEL1Lt�hQS[IB5JPFRQSH5WZDP]¤TMLNWZD@|3q9�
> LG|fQSH5¨5D@w�QSBED qO]{Y QhJPq5LNTPFIT7JPq5WZJ JPq5L�w	W
?MQhD FIw_Y5D@Q~�hLNw_LNHOJ |fQSw_LNT ��DPQSw JPqELVHELNFRySqOu7QhD@qEQ{Q{s
TMJMD@Bv|fJPBEDPL	Y5D@QhY QSTPLNs$uO]$JPq5L+TMQhDPJPFIH5y�Wh[RyhQhD@FRJPqvw�� > L�Wh[ITMQ¦|fQSHE¨5D@w JPq5WZJrJPq5L	u7LNHELt¨5JPT;Qh�
W¡��D3B5FRJM�lB5[pHELNFIySqKu7QhD@qEQ{Q s¢TMJMD3B5|fJPBEDPL$|tWhH�u7L¦FUHKJMLNH5T@FR¨5LNs¢uO]�FIH5|fDPLNWhTPFUHEy¥JPq5L H{B5wru7LtD�Qh�
HELNFRySqOu7QhD@TGL32{Yv[IQhDPLNs9���xFIH5Wh[I[R]hzO�GL1q5W~�hLC��QSB5Hvs+JPq5WZJªJPqELCw_LtJPqEQ s���QhDªyhLNHELtD3WZJPFIHEy-JPqEL1TMJPWZJML
Qh��JPqEL¤TMQhDPJPFUHEyaWh[RyhQhD3FRJPq5w FIH �vBELNHv|fLNT;JPqEL�Y7LtDP��QhD3w	WhH5|fLhzxYvWZDPJPFI|tBv[IWZD@[R] FIH JPq5L�|fQSHOJML32{J_Qh�
�nD@B5FRJM�lB5[ HELNFIySqKu7QhD@qEQ{Q s�TMJMD@B5|fJPB5DPLNTAWhHvsa[IWZD@yhLtD�[RQ |tWh[ HELNFRySqOu QhD3qEQOQ s5Tt��«�HaQSBED�|tWhTPL>TPJPB5sE]hz
JPqEL��vk�mOo � Utb i�`Og�UvP�iZknmOo�WZY5YvDPQSWh|@q�FUT�u7LtJMJMLtD�JPq5WZJ�^\] ��ilknb`/�`Kg-U-P iZk�m{oh�
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��w_QSB5HOJ�Qh�   QhDPJPFIHEy	��[RyhQhD@FRJPqvw
� DPQhyhDPLNTPT �3m5c/Ufgfilk eZm �\eZgfi � Phgjilklilklehm ��U � U-V~ilklehm �\eZgfi
^$m_L � g o HEQhJ�DPLN[RLt�ZWhHKJ H5QhJ�DPLN[RLt�ZWhHKJ HEQhJpDPLN[RLt�ZWhHKJ
^�,�L � g o HEQhJ�DPLN[RLt�ZWhHKJ H5QhJ�DPLN[RLt�ZWhHKJ HEQhJpDPLN[RLt�ZWhHKJ
�9g@c��^L"� �5mOo /�`Kg
�Xilg �5mOo /�`Kg �rilg �5mOo /�`Og �rilg
	�cfi��^L�� �5mOo /�`Kg
�Xilg �vmOo /�`Kg �pmji �5mOo /�`Og �rilg

0 WZuv[RL &{� �h�aX �^L"�eP�V~ixe�Kpi�`eU�L¡Uti�` e5i_e�K�oaUfm�Utg�PSilk�mOo>i�`|Upcji:PhixU1e�Kpi�`eUActeZgjilknmOoSP���oKehg3kli�` L k�m\i�e
�a��}�TMQhD@JPFIHEy�n

/10�/ / ��8 3 <�5�6 ?-# 8A4 !%1 ��� 1 1�4�� ���	��

��������� 5�4>: : 0 '�/

«�H>JPq5FIT�TMLN|fQSH5s_TPLtJVQh�\L32 Y7LtD@FIw_LNHOJPTtzh�pqvFI[RL��GL�|fQSw_Y\WZDPL�JPqEL�Y7LtDP�nQhD@w	WhH5|fLªQhu5JPWhFIH5LNs>uO]-JPqEL
L32 LN|tBEJPFRQSH¦Qh�G^�`;b�cteZgfilk�mOo>WhHvs ���   �����f�5�j��z �GL-Lt��Wh[UB5WZJMLrJPq5L-FIw	YvWh|fJpQh��FUH5|fDPLNWhTPFIH5y	JPqEL
H{B5wXu7LtD�Qh�xL32 Yv[RQhD@WZJPFIQSH5T�WhH5s�JPqELXFIw_Y\Wh|fJ�Qh��Y5DPQ �{FIsvFIHEy_W_u7LtJMJMLtD�4{B5Wh[IFIJ�]¤FIH5FRJPFIWh[7TMQS[UBEJPFRQSH
JMQ£QSBED�^�`;b�cteZgfilk�mOoh� > L L32 Y7LN|fJ�JPqvWZJ�L32 Yv[RQhD3FIHEy W£[IWZDPyhLtD�H{B5wru LtD�Qh�XHELNFIySqKu7QhD@T��pFI[I[
FIHOJMLNH5TPFR�n]+JPq5L1u LNH5Lt¨5JPT�Qh��W>��D3B5FRJM�lB5[7HELNFRySqOu QhD3qEQOQ s¤TMJMD@B5|fJPB5DPLhz5WhH5s�JPq5WZJAW_u7LtJMJMLtD"4{B5Wh[IFRJd]
FIH5FIJPFIWh[7TMQS[IBEJPFRQSH¤�AFI[I[ FIw_Y5DPQ �hL1JPqEL;Y7LtDP�nQhD@w	WhH5|fL1Qh� JPqEL-^a`1bdcfehgjilknmOoZ�
��¨vD@TMJC|fQSw_YvWZD@FITPQSH¦WZD3FITMLNTC�nDPQSw�JPqEL>DPLNTPB5[RJPT�Qh�GJPqEL>¨5D@TMJCTMLtJ1Qh��L32 Y7LtD@FIw_LNHOJPTt�;0�q{B5Ttz7��L
|fQSw_YvWZD@L1���   � �pFRJPq�JPqEQSTML���WZD@FUWhHKJPT�Qh� ^a`1bdcfeZgfilknmOo	*n��QhD �3mEc5UfgfilkleZm �\eZgfilz � PZgfilklilkleZm¦WhH5s
��U � UvVNilk eZm �\eZgfi-, �pq5FI|3q>Y5DPQ �{FIs5L�JPq5L�u LNTPJZ4OB5Wh[UFRJ�]-Qh� TPQS[IBEJPFRQSH5TN� «�H_yhLNHELtD@Wh[ zKJPqEQSTML��ZWZD@FIWhHOJPT
�pq5FU|@q�FIH5|t[UB5sEL 	�cfi��^L"�\z��5m{o /�`Kg_WhH5s �rilg>WZDPL;JPqEL1u7LNTMJt�
«�H��xFRySBED@L &{� ��,{zAJPqEL¦s5QhJMJMLNs [IFIHELNT�FIH5s5FI|tWZJMLaDPLNTPB5[IJPT	�nQhD�QSB5D�^a`1bdcfeZgfilknmOohzpFUH5TMJPWhHOJPFIWZJMLNs
�pFRJPq
�3mEc 	�cji��^L"� �5m{o /�`Kg
�rilg�*l[UWZu LN[ILNs+FIH+JPqELA¨vySBEDPLCWhTG« ��J1�;,3z{JPq5L�s5WhT@qELNs�[UFIHELNT�FUH5s5FI|tWZJML
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DPLNTPBv[RJPT��nQhD > WhHEy¦Uti P�� n�WZY5Y5DPQSWh|3q *l[UWZu LN[ILNs�FIH�JPq5LX¨5ySBED@LNTpWhT1���   �m,3z JPqELru5DPQh�hLNH¦[IFIHELNT
FIH5svFI|tWZJML�DPLNTPBv[RJPTV�nQhDGQSB5Dª^�`;bdcfeZgfilk�m{oAFUH5TMJPWhHOJPFIWZJMLNs	�pFIJPq � gfi�	�cji��^L"� �5m{o /�`Kg
�rilgh*l[IWZu7LN[RLNs
FIH�JPq5LX¨5ySBED@LXWhT � ��J1��,3z �pq5FU[RLCJPqELrTMQS[UFIs�[IFIH5LNT�FIH5s5FI|tWZJML!� � V 	�cji��^L"� �5m{o /�`Kg
�rilgq*l[IWZu7LN[RLNs
 ��J1�;,3�
�xFRySBEDPL!&{� ��,�TPqEQ~�AT1JPq5WZJ;JPqEL_�ZWZD@FIWhHOJPT1uvWhTPLNs$QSH � Phgjilklilklehmt* � ��J1�;,1WhH5s ��U � UvVNilk eZm �\eZgfi
*  ��J1�;,3z9WZDPL-w-B5|3qau7LtJMJMLtDCJPq5WhHau7QhJPq ���   � WhH5s�JPq5Lr�ZWZD@FIWhHOJpuvWhTPLNsaQSH �3mEc5UfgfilkleZm
�\eZgfi
*n« �GJ1�;,3�70�q5FUT1¨5ySBEDPL�Wh[ITMQaT@qEQ~�pTrJPqEL�TMJPWZJPFITMJPFI|tWh[�TPFRySHvFR¨v|tWhH5|fL	Qh��QSB5DXDPLNTPBv[RJPTt��0�qEL�[IFIHELNT
DPLtY5D@LNTMLNHKJXJPqEL+WN�hLtD3WZyhL�Qh�ªJPqEL ,M.�TMQS[IB5JPFRQSH5T1Y5D@Q{s5Bv|fLNs uO] LNWh|@q¡w_LtJPqEQ s9��0�qEL+FIHOJMLtDP�ZWh[IT
Yv[RQhJMJMLNs�WZDPL�� � � |fQSHE¨vs5LNH5|fLpFIHOJMLtDP�ZWh[ITtzKWhH5s�TPqEQ � JPq5WZJ  ��J1� WhH5s � ��J1� WZDPLpu7LtJMJMLtDGJPq5WhH
u7QhJPq�« �GJ1� WhH5sa���   �rzv�nQhDpTPFR�tLNT9A � �M.g*n��QhD�HEQSFITML;[RLt�hLN[UT � �¢��,3z A � �M.q*n�nQhDAWh[I[ HEQSFITML
[RLt�hLN[ITG,CWhH5s A � ��. *n�nQhDrWh[I[GHEQSFITML	[ILt�hLN[IT^,3��0�qELNTML+DPLNTPB5[RJPTrq5WN�hL�W��hLtDP] qvFRySq TMJPWZJPFITPJPFI|tWh[
TPFRySHvFR¨v|tWhH5|fL *nu LN|tWhBvTML>JPqEL_FIHKJMLtD@��Wh[IT�sEQ¤HEQhJCQ~�hLtD@[UWZY$JPqEL-TPJPWZJPFITMJPFI|tWh[�TPFIySH5FR¨v|tWhH5|fL-FITALt�hLNH
q5FRySq5LtDGJPq5WhHG� � �¬TPFIySH5FR¨v|tWhHOJ^,3�70�qOBvTtzOLt�hLNH�W>w-B5[RJPF�}�TPJPWZDPJª���   ���pFRJPq�W>TPFIw	FI[UWZD�HOBvwXu7LtD
Qh�7Lt��Wh[UB5WZJPFRQSH5T�WhTGW1D@B5H>Qh� ^�`;b�cteZgfilk�mOopq5WhTVWhH+L32{JMDPLNw	LN[R]-T@w	Wh[I[ QhY5Y7QhDPJPB5HvFRJ�]rJMQ;Y5DPQ s5B5|fL
u7LtJMJMLtD�DPLNTPBv[RJPTt�
0 WZuv[RL &{� � �¤s5FITMYv[UWN] T�JPqEL>HOBvwXu7LtD�Qh��Lt�ZWh[IB5WZJPFRQSH5TAY7LtDP�nQhD@w_LNsauO]�LNWh|3q$Wh[RyhQhD@FRJPqvw��nQhDCJPqEL
JMLNTMJMLNs�yhD3WZYvq¤TPFR�tLNTt�Z0�qvFIT�JPWZu\[RL�T@qEQ~�pTªJPqvWZJ�JPq5LCH{B5wru7LtD�Qh� Lt��Wh[UB5WZJPFRQSH5Tªw	WhsELCu{]¤���   �
FIT-JPqEL¤[RQ~��LNTMJt� 0�qEL¤w	WhFIH¥DPLNWhTMQSH�FIT-JPq5WZJtz�FUH¡|fQSHOJMD@WhTMJ_�AFRJPq£^a`1bdcfehgjilknmOoZz�� �  E��sEQ{LNT
HEQhJª|tWh[I[\JMQrJPqEL�Lt�ZWh[IB5WZJPFRQSH��nBvH5|fJPFRQSH	LNWh|3q�JPFIw_LCWrw-BEJPWZJPFRQSH�QhY7LtD@WZJPFRQSH�FIT�D@L54OBELNTPJMLNs9�70�qEL
H{B5wXu7LtD�Qh�xLt�ZWh[IB5WZJPFRQSH5T;*n�nQhD � ��J1�rz  ��J1� WhH5s�« �GJ1�;,�FIH5|fDPLNWhTMLNTp[IFIHELNWZD@[I]h�
��T�L32{Y\[IWhFIHELNs_FIH!  LN|fJPFRQSH!&{� ,{z{JPqEL�YvWZDPJPFIWh[vFIHE�nQhD@w	WZJPFRQSH-Y5DPQ �{FUsELNs>JMQ � Phgjilklilklehm�FIT�WhH	FIH5s5L32
JMQ JPqEL 	 Y\FR�hQhJ 6 � 0�q{B5Ttz�FIH£JPq5FIT_|tWhTMLhzªLNWh|3q |tWh[I[ªJMQ w-BEJPWZJPFRQSH �pFRJPq 	mUjcfi;k�L�� g�eM��U3L¡Ufm\i
q5WhTA|fQSTMJpQh� A�� �EQhD �&U � U-VNilk eZm �\ehgjilz\JPqELXYvWZD@JPFIWh[ FIHE�nQhD@w	WZJPFIQSH�FIH5s5FI|tWZJMLNTpW	Y7QSTPFRJPFRQSH�FUH�JPqEL
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Y7LtD@w-BEJPWZJPFRQSH9�;0�q{B5Ttz9FIH¦JPq5FUT�|tWhTPLhz LNWh|@q |tWh[U[ JMQ�w-BEJPWZJPFRQSH �pFIJPq 	mUfcji�k�L"�\g�e��MU3L¡UtmviCq5WhT
WhH�L32 Y7LN|fJMLNsa|fQSTPJAQh� A 	��{��« J�L32 Yv[IWhFIH5T��pqK]¤JPqEL-HOBvwXu7LtD�Qh��Lt�ZWh[IB5WZJPFRQSHvT��nQhD � Phgjilklilklehm FIT
Wh[Iw_QSTPJ�JPqELXsEQSBEu\[RLCJPqEQSTML;Y7LtDP�nQhD@w_LNs¤u{] �&U � U-VNilk eZm �\eZgfil�

��LNHELtJPFI|  EFR�tL1Qh�xJPqEL1Y5DPQhuv[ILNw
�A[RyhQhD3FRJPq5w A � �/. A � �M. A � �M. A � ��.
� gfi 	�cfi��^L�� �5mOo /�`Kg �rilg , � �f� � �M. �Z� � ��� �f�-&M. � , � , �M.
� � V 	�cji��^L"� �5m{o /�`Kg
�rilg �h� �h� � �K� �/.E� & � &M.�. � , ����&
�3mEc 	�cfi��^L"� �5mOo /�`Kg
�Xilg ���K� � � �K� � �h� &���� ,h� � &h��,h�
���   � ����� ,�, �h���J.Z� ����.S��& ��� �M. �

0 WZuv[RL�&{� � �aX���eML"�ePZgjkUcteZm¤e�KGi�`eU�m�]aL¡R^Ufg�e�K�U3�MP�� ]|PSilkleZm5cªe�Kªi�`eU�e R�T/UvVNilk��MUjKG] mjVNilk eZmhRvUNi[w UvUtm
( 	 �{`~PZm�i	cteML¡U}�JPZgjk�PZmvinc-e�K ���p}�TMQhDPJPFIH5y}KteZg}iZk ��Utg�Utmvi�ohg�P^��`�c3k )�Ufc3n
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��LN|tWh[U[GJPqvWZJ-FIH¥QSBED	6  ¥w_Q sELN["*   LN|fJPFRQSH �{�I��,3zVJ���Q HELNTMJMLNs¡|f] |t[RLNT>DPLtySB5[IWZJML�JPqEL¤HOBvwXu7LtD
Qh��L32{Yv[IQhD@WZJPFRQSH5TCJMQ�u7L_Y7LtDP�nQhD@w_LNs FIH JPqEL�TMLNWZD@|@q TMYvWh|fLh�¡0�q5L	FIH5HELtD1|f] |t[RL_DPLtySB5[IWZJMLNTXJPqEL
H{B5wXu7LtD�Qh��L32 Yv[RQhD3WZJPFRQSH5T�FIH�JPqELX[RQ |tWh[ H5LNFRySqKu7QhD@q5QOQ s9� �GWh|@q¦FRJMLtD@WZJPFRQSH�Qh��JPqELrFUH5HELtDp|f] |t[RL
Y5DPQ s5B5|fLNT�W	yhQOQ s�[RQ |tWh[ HELNFRySqOu7QhD�*nQhDpJPqELXu LNTPJ�FR� W 	�cfi��^L�� WZY5Y5D@QSWh|@q�FUT�WZY5Yv[IFILNsj,3���p�nJMLtD
Qhu5JPWhFIHvFIHEy¤TPB5|@q$W�yhQ{Q{s$H5LNFRySqKu7QhDNz9WhH5s$FUH¦Wh|t|fQhD3s5WhH5|fL	�pFIJPqaQSB5Dm6  ¦w_Q sELN[ z9FRJCu7LN|fQSw_LNT
JPqEL+|tB5DPDPLNHOJ;TMQS[IBEJPFRQSH$WhHvs$�GL_Y7LtDP�nQhD@w W�H5Lt� FRJMLtD@WZJPFRQSH Qh�GJPqEL�FIH5HELtD;|f] |t[RLh�¡0�q5L_QSBEJMLtD
|f] |t[RL	DPLtySB5[UWZJMLNT1JPqEL	[RLNHEyhJPq Qh�GJPqEL+YvWZJPq JMD@WN�hLN[ILNs FIH JPqEL�TMLNWZD@|@q¥TMYvWh|fLh�_«�H$JPqEL_¨5D3TMJ1TMLtJ
Qh�xL32{Y7LtD@FUw_LNHKJPTª��LXsELNWh[IJ��pFRJPq�JPqEL;FUH5HELtD�|f] |t[RL;u{]�B5T@FIHEy>��QSB5Dpw_Q sELNT��nQhD�JPqELXWhw_QSBvHKJ�Qh�
Y5DPQhyhD@LNTPT/XG^ m�L � gloSz\^�,�L � gloSz �7g3c �^L"� WhHvs 	�cfi��^L"�\�<0�q5FUTGJPFUw_LC�GL1sELNWh[7�pFIJPq�JPq5L1QSBEJMLtD
|f] |t[RLh�
> L	DPLtySBv[IWZJML	JPqEL	H{B5wru LtD1Qh��L32 Yv[RQhD@WZJPFRQSHvTCY LtD@��QhD@w	LNs uO]¦JPqEL_QSBEJMLtD-|f]{|t[RL_u{]¦DPL54OBvFRD@FIHEy
JPqEL$QhD@s5LtD@FIHEy£Qh�>W�TPBEuvTMJMD3FIHEy¡Qh�rJPqEL FUHEYvBEJ¤TML54{BELNH5|fLh�~0�q{B5Ttz�LNWh|@q JPFUw_L W�wrB5JPWZJPFRQSH
QhY7LtD@WZJPFRQSH>FIT DPL54{BELNTMJMLNs9zO^a`1bdcfeZgfilknmOo�yhLNHELtD@WZJMLNTtzOB5H5FR�nQhD@w	[R]1WZJxD@WhH5s5QSw�zZJ���Q1Y QST@FRJPFRQSH5T�� � ,
*n�pqELtD@L�� � , ,�JPq5WZJ1sELN[IFIw	FIJ�JPqEL-T@BEuvTML54{BELNH5|fL;JMQ¤u7LXQhD3sELtDPLNsauO]�JPqEL>TMQhDPJPFUHEy�Wh[RyhQhD3FRJPq5w��
0�qELNTPL�D3WhH5sEQSw¬Y7QSTPFRJPFRQSH5T�WZDPL;B5TPLNs�u{]
�3m5c/Ufgfilk eZm � eZgjilz���U � U-V~ilkleZm��\eZgfiªWhH5s ��] k[V �~cfehgjiGJMQ
LNTMJPWZuv[UFITPq¤JPqELNFRD�FUH5FRJPFIWh[7TMJPWZJML-WhH5s¤JPqEL;L32 JMLNHKJAQh� JPq5LNFRDpTMQhDPJPFUHEyE�
�3mEc5UfgfilkleZm �\eZgfi¤|fQSH5TPFIsELtD3T�FUH5sEL32��¡WhT�FRJPT�FIH5sEL32  	WhH5s�sELt¨vHELNT � �  Pz�JPqOBvT�JPq5L$¨5D@TMJ
|fQSw_YvWZD3FITMQSH�FIT��B* � �  � ��,3� �5B5DPJPqELtDA|fQSw	YvWZD@FITMQSHvTª��QS[I[IQ~� JPqEQSTPL;u5D@WhH5|3qELNT�Y5D@LNTP|fD@FRu7LNs�uO]
JPqEL�JMDPLtL & Qh� �3mEc5UfgfilkleZm��\eZgfil� 0�qEL�w-BEJPWZJPFRQSH�QhY7LtD@WZJMQhD	Qh�;^�`;bdcfeZgfilk�m{o�q5Wh[RJPT_B5HOJPFI[�FRJ
FIH5TPLtDPJPTªJPqEL;LN[RLNw	LNHKJ�Y7QSFIHOJMLNs¤u{]�JPqELrFIH5sEL32  � , �
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��U � UvVNilk eZm �\ehgji�|fQSH5TPFIs5LtD@TAFUH5sEL32 �+WhTCFRJPTCFIHvsEL32 � WhHvsasELt¨\HELNT � � � � �{z7JPq{B5T�JPqEL>¨5D@TMJ
|fQSw_YvWZD3FITMQSH£FIT � * � � � � �@,3� �5BEDPJPqELtD_|fQSw_Y\WZD@FITMQSH5T-�nQS[I[RQ ��JPqEQSTPL�uvD@WhH5|@q5LNTrYvDPLNTP|fD@FRu7LNs
u{]�JPq5LXJMDPLtL & Qh����U � UvVNilk eZm �\eZgfil�Q0�qELrwrBEJPWZJPFIQSH�QhY7LtD@WZJMQhD�Qh�G^�`;b�cteZgfilk�mOorq5Wh[RJPTAB5HOJPFI[9FRJ
Yv[IWh|fLNT�JPqEL;LN[RLNw_LNHOJ�Y7QSFIHOJMLNs¤uO]�JPqELXFUH5sEL32 � �-, � �XFIH¤JPq5FITªu7LNTMJ�[RQ |tWZJPFRQSH9�
��] k[V �~cteZgji�|fQSHvTPFIsELtD@T�FUH5sEL32 �_WhTAFRJPT�FIHvsEL32 � zvWhHvs�|fQSH5TPFIs5LtD@T�FIH5sEL32 , WhTpFRJPTAFIH5sEL32 � � 0�qEL
|fQSw_YvWZD3FITMQSH5TG��QS[U[RQ~��JPqEQSTMLCu5D3WhH5|@qELNT�Y5D@LNTP|fD@FRu7LNs_u{]+JPqEL�JMDPLtL & Qh� ��] k[V �~cteZgjil� 0�q5FIT�JPFIw_Lhz
�pq5FU[RL�QhD3sELtD@FIHEy JPqEL�T@BEuvTML54{BELNH5|fLhzG�GL��hLtLtY�|fQSw_Yv[RLtJML�FIH5��QhD@w+WZJPFRQSH�WZu7QSBEJ>JPqEL�TMJPWZJML�Qh�
TMQhDPJPFUHEyE� 0�qOBvTtzV��L�w	WhFIHOJPWhFIH�W$DPLN|fQhD@s£Qh�CFIH5svFI|fLNT �dz � z�YvFI�hQhJ � WhH5s£JPq5L�TMJPWZJML�Qh��JPqEL
TMJPWh|@�\�
��QSH5T@FIsELtD@FIH5y JPqEL$DPLNT@B5[RJPT¤Qhu5JPWhFIH5LNs TMQ��nWZD~zA��L$L32{Y7LN|fJ¦^a`1bdcfehgjilknmOo$FIHvTMJPWhHKJPFUWZJMLNs��pFRJPq
��] k[V �~cteZgji>QhD"��U � U-V~ilkleZm �\ehgji_�AFI[I[ªFIw_Y5D@Q~�hL�JPqELNFID	Y7LtDP��QhD3w	WhH5|fLh� > LaL32{Y7LN|fJ+w	WZD@ySFIH5Wh[
FIw_YvDPQ~�hLNw_LNHOJPT��nQhD�^�`;bdcfeZgfilk�m{o;FIH5TPJPWhHKJPFIWZJMLNs��pFRJPq �3mEc5UfgfilkleZm �\ehgji;*lw	WhFUH5[R]+u7LN|tWhB5TPL1JPq5FIT
�ZWZD@FIWhHOJ sEQOLNT HEQhJ yhLNHELtD@WZJMLGW���D3B5FRJM�lB5[ H5LNFRySqKu7QhD@q5QOQ sCTMJMD@B5|fJPBED@Lhz WhT T@qEQ~�pH1FUH' {LN|fJPFRQSH &{� ,{�I��,3�
«�H�JPq5FUT�TPLN|fQSH5s TMLtJCQh�VL32{Y7LtD@FUw_LNHKJPTNz\��L_B5TML-JPqEL-T@Whw_L>YvWZD@Whw_LtJMLtD@TS*nySFR�hLNH$FUHq0 WZuv[RL &{�I��,
WhH5s JMLNTMJ�|tWhTMLNT�WhT	JPq5QSTMLaWZY5Y\[IFRLNs�FIH�JPq5L�¨5D@TMJ	TPLtJ+Qh�CL32{Y7LtD@FUw_LNHKJPTq*  {LN|fJPFRQSH &{� ,�,3���5QhD
JPqELXWhw	QSB5HKJ�Qh�xY5D@QhyhDPLNTPTtzE�pqvFI|@q�FIT�DPLtySB5[IWZJMLNs�u{]�JPqELXFIH5H5LtD�|f]{|t[RLhzvJPqEL1JMLNTMJMLNsa��WZD@FUWhHKJPT�Qh�
^�`;bdcfeZgfilk�m{o;B5TML 	mUfcjiGk�L"�\gMeM�MU/L¡Ufmvil�
«�H �xFRySBEDPL &{� ��&{zEJPqELAs5QhJMJMLNs�[UFIHELNTVFIHvs5FI|tWZJML�DPLNT@B5[RJPTV�nQhD�QSBED�^a`1bdcfehgjilknmOoAFIH5TMJPWhHOJPFIWZJMLNs��pFRJPq
�3mEc5UfgfilkleZm
�\eZgfi�*l[UWZu LN[ILNs�FIHaJPqEL-¨5ySBEDPL>WhT ���p}�« TPQhDPJ^,3z9JPqEL_s5WhTPqELNs¦[IFIH5LNTpFIH5svFI|tWZJMLXDPLNT@B5[RJPT
�nQhD > WhHEy UNi�P�� nq*l[IWZu7LN[RLNs FIH JPq5L_¨5ySBEDPLNT1WhTr� �  E�m,3z JPq5L_u5DPQh�hLNH [IFUHELNTCFIH5s5FI|tWZJML>DPLNT@B5[RJPT
�nQhD�QSB5D�^a`1bdcfeZgfilknmOoCFIH5TMJPWhHOJPFIWZJMLNs��pFRJPq ��] k[V �~cfehgji�*l[IWZu7LN[RLNs�FUH+JPqEL�¨5ySBED@LAWhT��a��} � TPQhDPJ^,3z
�pq5FU[RLXJPqEL>TMQS[IFUsa[IFUHELNTA|fQhD@DPLNTMY7QSH5saJMQ�QSBEDX^�`;b�cteZgjilknmOo>FIHvTMJPWhHKJPFUWZJMLNsa�AFRJPq ��U � U-V~ilkleZm
�\eZgfi
*l[IWZu7LN[RLNs �a��}  ETMQhDPJ^,3�



������� �������
	������Z������� �������	�����
���
����� ����������� �M. �

�xFRySBEDPL'&{� ��&+TPqEQ �pT�DPLNw	WZD@��WZuv[ILCFUw_Y5DPQ �hLNw_LNHKJPTp��QhDC^�`;b�cteZgjilknmOo;�pqELNH�FIH5TPJPWhHKJPFIWZJMLNs��pFRJPq
u7QhJPq ��]{k�V�� cfeZgfi�WhH5s ��U � U-V~ilklehm �\ehgjilz5FIH¤|fQSw_Y\WZD@FITMQSH��pFRJPq�JPqEL1FIHvTMJPWhHKJPFUWZJPFRQSH��pFRJPq �3mEc/Utg3b
ilk eZm � eZgjil� > L;Wh[ITMQ>QhuvTMLtD@�hL1JPq5WZJ�JPqEL;FIw_YvDPQ~�hLNw_LNHOJ��nQhD�JPqELC��WZD@FUWhHKJª�pFRJPq �&U � U-VNilk eZm��\eZgfi
FITG[IWZDPyhLtD�JPqvWhH	JPqEL�FIw_Y5DPQ �hLNw_LNHOJ��nQhD�JPqELA��WZD@FUWhHKJV�AFRJPq ��] k�V��~cteZgfil�c0pqELNTML�DPLNT@B5[RJPT�|fQSH5¨5D@w
JPq5WZJ�W�[IWZDPyhLtD�HOBvwXu7LtD Qh�5L32{Y\[RQhD@WZJPFRQSH5T FIHOJMLNH5TPFR¨vLNT JPqELªu7LNHELt¨5JPT Qh�vWA��D@BvFRJM�nBv[SHELNFRySqOu7QhD@qEQ{Q{s
TMJMD@Bv|fJPBEDPLh�
�xFRySBEDPL &{� ��&>Wh[ITMQ_FI[U[IB5TMJMD@WZJMLNT�JPqEL1TMJPWZJPFITMJPFU|tWh[ T@FRySH5FR¨v|tWhHv|fLAQh� QSB5D�DPLNTPB5[RJPTN� 0�q5L�[IFUHELNT�D@LtY5DPLf}
TMLNHOJGJPq5L�W~�hLtD@WZyhL;Qh� JPqEL ,M.>TMQS[IBEJPFIQSH5TVY5D@Q{s5Bv|fLNs	u{]	LNWh|@q�w_LtJPq5Q{s9�70�q5LAFIHOJMLtDP�ZWh[IT�Y\[RQhJMJMLNs
WZDPL=� � � |fQSHE¨\sELNH5|fLªFIHKJMLtD@��Wh[ITNzSWhH5s>TPqEQ~��JPqvWZJ��a�p}   TMQhDPJ�WhH5s �a��} � TMQhDPJ�WZDPLªu7LtJMJMLtD�JPq5WhH
u7QhJPq ���p}�« TPQhDPJ1WhH5s ���   �Xz7�nQhD;TPFR�tLNT�A � �M.\*n�nQhD;HEQSFITML>[RLt�hLN[IT�� � ,�,3z
A � �M.\*n�nQhD;Wh[I[
HEQSFITPL�[RLt�hLN[ITG,;WhH5sDA � ��. *n��QhD_Wh[I[GHEQSFITML�[RLt�hLN[IT^,3� OpQhJML�JPq5WZJ �a��}   TPQhDPJ-FUT;u7LtJMJMLtD>JPq5WhH
�a��} � TPQhDPJ_��QhD	T@FR�tLNT�A � �M. *n�nQhD	HEQSFITML�[RLt�hLN[IT � � �/. ,>WhH5s A � ��. *n�nQhD+HEQSFUTML�[ILt�hLN[IT
� � ,�,3��0�qELNTMLXDPLNTPB5[RJPTAq5WN�hL>W	�hLtD@]�q5FRySq�TPJPWZJPFITMJPFI|tWh[ TPFRySH5FR¨\|tWhH5|fLh*nu7LN|tWhB5TMLrJPqELrFIHOJMLtDP�ZWh[IT
sEQ	HEQhJpQ~�hLtD@[IWZYaJPqEL;TMJPWZJPFITPJPFI|tWh[ TPFIySH5FR¨v|tWhH5|fL1FITªLt�hLNHaq5FRySqELtD�JPqvWhH � � �&TPFIySH5FR¨v|tWhHOJ^,3�
0 WZuv[RL�&{����.£FI[U[IB5TMJMD@WZJMLNT	JPq5WZJ�JPq5L¦H{B5wru LtD�Qh�1Lt��Wh[UB5WZJPFRQSH5T�Y7LtDP��QhD3w_LNs u{]¢���   � FIT�JPqEL
[RQ �GLNTMJ�WhH5s�FRJ�FUT�Wh[Iw_QSTMJA|fQSH5TMJPWhHOJt�ª��[ITMQEzEJPqvWZJ �a��} � TPQhDPJATP|tWh[ILNT�u7LtJMJMLtD�JPq5WhH�u QhJPq ���p}
  TMQhD@J�WhH5s �a��}�«�TMQhDPJt�
0 WZuv[RL &{����.-Wh[ITMQ-TPqEQ �pT�JPqvWZJtzO�nQhDGJPq5LpD@WhHEyhLAQh�
A��ZWh[IBELNTtzE^�`;b�cteZgfilk�mOoAWhs5s5TGQ~�hLtD3qELNWhs9z uvBEJ
JPqEL�JPWZu\[RLpTPqEQ �pTVJPqvWZJGFRJVFIT�[IFIHELNWZDV�nQhD �a�p} � TMQhDPJ�WhH5s_Y7QS[R] HEQSw	FIWh[�*n�pFRJPq�W;TPw	Wh[U[5|fQSH5TMJPWhHOJ
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15� :=: �0Z\[ =!B);Q?A> C#["? =�>�kvER�g*'�5,+/�!E�*/N� : &�&�*�,^]C�0�!*�7G3 : �_!�(��0/�&*,<5B!2�<]4$'&(`a,�(��g0*�0/�&*,^51!2�!Mp\L/

,�(��F*'�"1>&(/#Zd*�,'��0*�!k�/#�*`9�0Zd(��5$'� 47EP2�>[B E2>2k�ER�
7=`9!#$'&rh*�O,�(#7�*.!�(#�0/�&*,^51!2��/�*'7=/)0@,�(#�;&!3GK��"1>,'7Gh*�

]A/#/�1>,'7H&(/^MeM M�(��b!�/�$'!2&�*��.&*]#,�(#� �#$ *',~*�,'��0*�37�*c!#$�&1Z�/�157=/)08]4�0�!*'7G3 : �w*�& : /�,'7H&(/�*c7=/S�*/S�SRd157H�0/B,

�*/#Zd�/.+�"1>,'7�h*�gE3�"5!Mp\L/U,�(��g*��"1>&(/#Zy*�,'��0*� C 4QEX2�>QB E2> D�EP�F`9�r5U�"!#! : 5 : &K15� : *��0�"$ 1 (E7=/U,�(��
: �*/#Z�*�15�"!2�_&*];,�(#����h"� : /#�",'7=&(/E]%/#/�1>,'7H&(/jM � *)!%$'�"*�1>$�7G32�0Z 365d,�(��#0 2=4<658v@%B�@92�B\�"!#!#$'&(�!1[(jk

ER�F�!* *'7G0(/N,�(��F$'�"*�/ : ,'7=/)0 �%,'/��"*�*+he� : /��_,�&W,�(��F&*$�7�0(7=/#� : 0*�0/�&*,^51!2�gE
7H,�(�&�/�,)��.+�"1>,'7f/)0V7H,�*

*�,�$ /�1>,�/�$'�!M

Og7G0�/�$'��'6M 
SZ#7�*�! : �"5K*3,�(���*�,'��0*�"*
,�(#�",;&�/�$;!%$'&*!2&�*'� : 1>&(`�!#$�7-*��"*�M
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M����b$��",'7H&(/#� : ���2���#7=/#Z	&.	�$ !#$'&*!2&.�'� : 7 �c,�&Q7=/�,����*$?�",��R�*/J�/.+���>,'7
	*�3�*/%Z-�SR �57H�0/B, `9�����#�*/#7*�'`
�

,��#�",@!#$�&1Z�	��>���Q� : `�&.��,@]4�0���'7�� : � ��& : 	�,'7H&(/�����7=/B,�& ���*�0/��5$�� : �'�0�"$
���V`9�����#�*/#7*�'` C ,��������$D
,��#�",O7*�3!%�"$','7 �%	 : �"$ :�� �/.2���>,'7�	*�J7f/ Z��0� : 7=/����
7H,��
�#�"$�ZF&*!#,'7f`97��0�",'7H&(/F!#$�&�� : �0` ���

� $��0`9�"$��"��� :�� �*Z#Z%7H,'7H&(/#� : �2�0/����#,Q&*]b,��#7 �	�"!#!%$'&(�����V7*�
,��%�",	7=,	`<���*���-7H,	!2&.� �'7�� : �-,�&I7=/ �

�>&*$'!2&*$��",��	!#$'&�� : �0` �'!+���57
�����G/�&!� : �0Z��*��� � ,�����	����Q&*] �^Z#7<.2�5$'�0/�,"	*�5$
�'7=&(/_&*]3[
�2������" C�[ �0�2"

�*/#Z 4QEX22"�� E%"��$#O���5� :=:&% ��,'�*/#Z��)]C&*$�,���� �'�0�"$
��� �'!%���>�X�*/#Z('*) % 7 �),���� ���5,�&*]Q]4�0���'7+�

� : � ��& : 	�,'7H&(/���� : � 	����<,������P&*$?Z [��2� ����" C#[��0�2"J,�&X�0`�!,�#���'7��5�_,����-�*&(� : &*]8,��#7 � ��,'���*� ���

`�&.	17=//�W�0�*�0/#&*, � !+�2143 %65 ' 7=/�,�&D�0�*�0/�&*, � !2� � : &.�'�5$�,�&7'��*M��#�8�*�0/#�5$�7 ��&*!2�5$��",�&*$

[
��� ����" C#[��0�2"b�"!%! : 7H�0Z),�&S�9�*�0/�&*, � !2�&183 %95 ' $'�0Z�	��>���.,�����	"� : 	��;&*]2,����O!+�0/%� : , � ]'	%/��>,'7H&(/

:<; ,�� 	���� : C 1 D-= : C [
�2� ����"FC#[ �0�2" C 1 D D?> M��#�</#�*`��A47EP22"�� E�"^7 �S�"!#! : 7H�0ZD,�& ,���� : &$�5� : ���0�"$
�?�

,��#�",-7=`9!#$'&!	*���	,��#��&��GKL���>,'7
	*��]'	#/��>,'7H&(/@� �'7=/��>��7=/A�2&*,�� 03254<6=8 (3��(922� �*/#Z7B 2ML$22"L[�C�(922�/�g7H,
7 �@��� �
	#`��0ZW,��#�",-7H,-7*�
,��#� : 7�	G7=/���!<���0/�&*, � !2�D�&��&IZ#7*� �>&!	*�5$
�S�*/#Z : �0�"$�/����2���#�!	17=&*$
�Q,��#�",

`9���*�S7=,E�#,�,��5$��

> 	�$ �>&(/B,�$�7�� 	�,'7H&(/ 7 �8,��%�",��%���(�*7=/���,O!#$'��	G7H&.	��8�"!#! : 7 �5�",'7H&(/��3&*] ,�����032547658 ('��( 2��V�"!#!#$'&(���?�@�

7=/_,���� �5�����@&*] @ @ > @ ���1,�����[
�2� ����"FC#[ �0�2"R7*� �>$�	��57=� : �*/#Z<!2�5$��%�"!��P`9&*$'�
$�� : ��	e�*/B,3,��#�*/�,����
4QEX22"�� E�"F� ]C&*$;,G�P&_$'�0����&(/�����Og7H$
�',����+���5��	����H�O7H,��#&.	�,;7H,��#,���� ���0�"$
���T7 � �>&.��, :
� ��I , �>&(/�� 	%`����
$'����&.	#$
�>���F&(/\��	e� : 	#�",'7=/��E7=/�]4�0���'7�� : �1��& : 	#,'7H&(/��81J3 %(5 ' ,��%�",I�"$'�W]4�"$ ]4$'&(` ]C�0����7�� : �

��& : 	#,'7H&(/���� M����9�/.2&*$',^&*]R,��#����� 7 �-$'�0� :=:�� ��!2�0/�,S&(/U,�$ � 7=/�� ,�& : �0�"$�/6�&�#�",S7 �S]C�0����7�� : ���

$��",����5$),��#�*/E&(/$�&�%�",^7 �K�2����,)�*`�&(/��W,����F]4�0���'7�� : � ; $'�0`��0`L�2�5$J,��#�",��%,'/���� �J��	e� : 	%�",'7H&(/

7 � �>&.��, :�� � (1���>&(/#ZM�N�2���5��	���� 7H,�7 �^�0���'7H�5$�,�&VZ���� /��_,��#�D[��2� ����"FC#[��0��"^&*!2�5$��",�&*$<,��#�*/E,����

4QEX22"�� E�"b&*!+�5$?�",�&*$��N#;���5� :=: C (1���>,'7H&(/ KO�QP�� L D.,��%�",P,���� �>&(/�,��/*G, �3&*] @ @ >B@��b7 � �
	����_,��#�",P7=,b7 �
�#�"$�ZI,�&R�%/#Z �*/X&*!+�5$?�",�&*$�S ET'VUW' C ,��#�",
7 ����S CYX DE32'EZ\[ X 3]' D?�3M��$	��87H,;7*�8, � !%7 �5� :=:
�
Z#7 R �%	 : ,.,�&JZ#���%/��;,���� : & �5� : ���0�"$
�?�_�"$�&.	#/#Z9,��#�O!<���0/#&*, � !+���1�*/#Z<7=]2�*/<&*!2�5$��",�&*$R7*�6]4&.	#/#Z@�
7H,;7 �^�2���5��	��'�S7H,;7=/_	*& : 	*���;�X[��2� ����"FC#[��0��"���&*$
7H,;7 �8���(�*7f/ @ @ Y&� �>&.��, :�� �
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M����<[��2� ����"FC#[��0��" E % U % ,��#�0/I7 �;�*/X&*!+�5$?�",�&*$O,��#�",
$'�0Z�	��>���;7f/ ]C�0����7��%7 : 7=, � �O7=,�� $'����!2���>,

,�& : � �I!+�0/%� : , � ]�	#/��>,'7H&(/@� : �#7*���V!2�0/#� : , � ]'	#/��>,'7H&(/ : FVI ]R,����9]4�0���'7��%7 : 7H, � �>$�7H,��5$�7f�%$N7 �
Z����>&(`�!2&.�'��� : ��� ,��#�0/U7H,S7*�@, � !%7 �5� :=:
� !2&.� ��7�� : �),�&1�>&(/��'7=Z��5$-! �"$','7=� : ���
�'7��(/#`��0/B, � C ! �"$','7=� :
��& : 	#,'7H&(/��7D'&IKJLO�(�KR�P*) � : �#�",@Z�&1���@Z����>&(`�!2&.�'��� : �+$U`��0�*/ F/O�&*$ @ @ >B@ ���2Z#���>&(`�!2&.�'��� : �
`��0�*/����P� �5�*/1���5!%�"$��",�� �>&(/���,�$��*7=/B, ��� Z &*$'�-]4&*$�`9� :f:�� &IKJL�) E

, �.- �4� � ��� �0/�132 &547698;: �2� ����" 22('���=< " �JI/4QE?>A@ :7B < �2" :C: ��<ED (3� 6JE'[��*> G �+�K2JI/4QE�G " �2�
M (96JEP6 �'�S2��E$ (*� ,.( M=E�� I% 2 �KE�� �GFS[��2� ����" 22('���'�IHKJ0LNM�O�Z�>�>�>�ZPMNQSR � 8 <N22"���(9254 B �54WC ��(����UTWV
�2��4  �K2���(3�3�HE���2 �FC�I��DE%���PFXH �

M��$	����_�P� �5�*/ �?������� ���5!%�"$��",�� :
� ,���� �>&(/���,�$��*7=/B, �P7f/T	*& : 	G7=/��9	e�"$�7f��� : ���b�*/%ZR��	#7 : Z9�-! �"$','7=� :

��& : 	#,'7H&(/YTZVO�\[
�*`9� :�� �c7H]6� :=: ,���� �>&(/���,�$��*7f/�, �@7=/_	*& : 	G7=/�����	"�"$�7=��� : �J�"$'� �'�",'7*� �#�0Z �O7H,��W7H, �

�%	�$'$��0/�,�	"� : 	����,�P�#�>&(/��'7=Z#�5$;,��#7 �&	e�"$�7f��� : �-��� �'7
�(/��0Z@�C]O&.�P��	*�5$!�27=] &(/#�-&*].,���� �>&(/���,�$��*7=/B, �
7 �9	17H& : �",��0Z6�R� �>&(/��'7=Z��5$^,��#7 �9	e�"$�7f��� : �9,�&0�#��	*� 7H, �L	"� : 	��_/#&*,J��� �'7
�(/��0Z@� M��#�0/@� �P� �5�*/
�>&.	#/B,.�
$?�",'7H&	&*]��>&(/���,�$��*7f/�, � 	G7H& : �",��0Z)7=/^�*/�7=/�]4�0���'7�� : � C ,�&*,'� : &*$.!%�"$','7=� : Dc��� ��7��(/#`��0/B,��(�*/#Z
,����	!2�0/#� : , � ]'	#/��>,'7H&(/_7*�R�*/ � `�&(/#&*,�&(/��	]'	#/��>,'7H&(/ : &(/_,��#�Q/$	#`L�+�5$R&*] 	"�"$�7=��� : ��� �
7H,���&.	�,

��!2���57��#�0Z]	e�"$?7=��� : ������� : ,��5$�/#�",'7�	*� :
� �+,��#�J!2�0/#� : , � ]'	%/��>,'7H&(/ �5�*/ �2�)�_`9&(/�&*,�&(/��)]'	%/��>,'7H&(/

&(/J,����R/$	#`L�2�5$�&*]��>&(/���,�$?�*7=/�, � /�&*, �'�",'7 � �%�0Z@��[
&*,��3,��#�*/@�"7=/-,����R$'��� 	 : ,'7=/��8!%�"$�,'7=� : ��& : 	�,'7H&(/
TZV
/�&*,.� :=: &*] ,����_^�	"�"$�7=��� : ��� �"$��"�(7
	*�0/D	e� : 	#�����*&(/ :�� �Q]4$����>,'7H&(/)&*] ,����0`
� � : �'& �>&(/���,�$��*7=/B, �

7=/_	*& : 	G7=/��D	e�"$?7=��� : ���^�O7=,�� ��� �'7��(/��0Z2	e� : 	#���8�"$'� �'�",'7 ���#�0Z@�

IL/�,��#7 � �5�������B,����J[��2� ����" C#[��0�2"67*�.� : & �5� : ���0�"$
���<,��#�",b7=/��>$'�0�������.,����
/ 	#`L�2�5$.&*]��>&(/���,�$��*7=/B, �

�'�",'7 ���#�0Z@�2&*$S7=/��>$��0�������Q,����9/ 	%`9�2�5$	&*] 	"�"$�7=��� : ���Q���
�'7��(/��0ZW��	"� : 	��)�*/#Z �'�",'7 ��] � 7=/��F`�&*$'�
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�>&(/���,�$?�*7=/�, ����M��������V�"$'�D�SR �57H�0/�,X!#$'& �>�0Z�	�$'�����
]C&*$]�&�#7 �?� �P�V`��0/B,'7H&(/ ,G�P& �/*G�*`�! : ���

/��/*G,�� M��#���#$
��,@�/*��*`�! : �Y&VLJH�)R7 �@�T`������#�*/%7 �'` ,��#�",J7H,��5$��",'7�	*� :�� �",�,��0`�!#, �J,�& �>&(`�! : �5,��
�F!%�"$','7f� :=:�� Z���� /��0Z !+�5$?` 	�,'�",'7=&(/@� : �-�O7 :=: $'�5]4�5$@,�&X7H,@��� (�� E�" 2���( M=ENG "XE����#E��.� E%� ��( �2�I]4&*$

]�	�, 	�$'�3$'�5]4�5$'�0/��>�;�*/#ZD�R�;/�&.� �/*1! : �*7=/^,����;� : �*&*$�7=,��#`
� 
 �5,���� O�Z��	��Z�>�>�>!Z��	
����2�8�	!%�"$','7=� :f:��
Z����%/#�0ZD��� �'7��(/#`9�0/�, C�
�� ^ D?� ,��#�",-�0/��>&GZ����-,��%�",-,�����	"� : 	��9&*]"	e�"$?7=��� : ���O7*�����3]4&*$�� J
��Z�>�>�>!Z 
 ; ��	#,O,����L	e� : 	#�S&*] 	"�"$�7=��� : ���37*�O/�&*,	Z����%/��0ZX]C&*$ 
�� ��� ^ ��I ,
7*�O!%�"$�,'7=� : 7=/X,����
���0/��'��,��#�",-� :=: �>&(/���,�$��*7f/�, �-7f/T	*& : 	G7=/���,������#$���, 
 	"�"$�7=��� : ���	�"$'� �'�",'7 � �%�0Z@�c�*/#ZD7 �@��	"� : 7=Z

!2�5$�`#	�,'�",'7H&(/ 7=/X,��%�",'L���O�Z�����Z�>�>�>�Z��	
 R�� L���Z�>�>�>.ZP^ER C �*/#ZW/�&*,	, �R&�	e�"$�7f��� : ��� �#��	*���2�5�0/

��� �'7
�(/��0ZI�)$'�5!2�0�",��0Z2	"� : 	�� D?�

M����37H,��5$��",'7=&(/�7 �g7=/#7H,'7=� : 7��5�0Z � �J: &1&��17f/��Q�",.�Q!2�5$�`#	�,'�",'7H&(/�� C ���*�0/�&*, � !2� D �*/#Z^�/*1,�$����>,'7f/��
,���� : �"$��*����,O!%$'���+*F,��#�", �>&(/���,'7=, 	�,����
�9!%�"$','7=� : ���
�'7��(/#`��0/B,���M����-$'�0`<�*7=/#7=/��D�*�0/����O&*].,����

�*�0/�&*, � !2�S�"$'�9�*�5!#,O7=/F&*$�Z#�5$O7=/ �*/I7=/%7H,'7=� : G " �FG �+�K254 �-4 (*���Y�

M����A�2&1Z � &*]S,����D7H,��5$?�",'7H&(/ �",�,��0`�!#, � ,�&E�/*G,��0/#Z ,���� �%	�$�$'�0/�,�!%�"$','7f� : ���
�'7��(/#`��0/B,�� �

Z��5,��5$�`<7=/#7=/��A	"� : 	����)]4&*$9,���� C�
! � D � ,�� 	"�"$�7=��� : ���*/#Z �+� � &(/%Z@� M&��� �"!#!2�0/#Z��0Z 	"� : 	����

`#	���, �2�RZ#77.+�5$'�0/B, ]C$'&(` � :f: !#$���	17H&.	���	"� : 	����g�*/#Z^�0���?�9` 	���, �'�",'7 ��] � ,���� �>&(/���,�$?�*7=/�, �g&*] ,����

�>&*$'$'���'!+&(/%Z#7=/�� 	e�"$?7=��� : ��� � �
�5�*/<7 �g!2�5$']4&*$�`��0Z)&*]+,���� G " �FG �2�/254 � 4 (3���Y���"!%!+�0/%Z#7=/��Q,����O/��/*G,

	"� : 	��-7=/�,����BG�" �FG �+�/254 ��4 (3���R,�&9,����@! �"$','7=� : ��� �'7
�(/#`��0/B,;7H]�,���� �>&*$'$'����!2&(/#Z#7f/��#�>&(/���,�$��*7=/B, �

�"$'� �'�",'7*� �#�0Z@�c&*$S&*,����5$��O7 �'�)�"!%!+�0/%Z#7=/��F7H,@7=/D� "XE�"DE'[ �'��4 (3���Y� : ���0/D,�����G " �FG �2�/254 � 4 (3���	7 �

�/*��#��	���,��0Z@�%,���� "XE�"DE'[ �'� 4 (3���3$��5! : ���>���O7=,��%�*/#Z ,����L�2&1Z � &*]g,����J7H,��5$?�",'7H&(/I7 �8$��5!+�0�",��0ZM�"�Q/

�0`�!#, � " E�"KE�[��'� 4 (*���	&*$J�*/V7=,��5$��",'7H&(/V,��%�",JZ�&1���-/�&*,-$��0Z�	��>�9,����-G " � G �+�/2=4 � 4 (*��� C Z�&B���J/�&*,
7=/��>$��0�����J,��#�^! �"$','7=� : ��� �'7��(/#`9�0/�,7D �'7��(/#� : �O,��5$�`<7=/#�",'7H&(/T&*]b,����^!#$'& �>�0Z�	�$���� IL/T,���� : �",�,��5$
�5�����-]4&*$;,��5$�`<7=/#�",'7H&(/@�G,���� "XE�"DE'[ �'� 4 (3��� �>&.	 : Z��+�@�"!#!2�0/#Z#�0Z_,�&<,����@!%�"$','7=� : ��� ��7��(/#`��0/B,8,�&
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@ : �0�"$ :�� �B,��%7 �Q[��2� ����"FC#[��0��" �>&(`�! : 7H�����O7H,����&�#�","�P� �#�!	*�@$'�QA 	%7H$'�0Z@� M��#7 �Q[
�2������" C�[ �0�2"^�O7 :=:
$'�0Z�	��>�
,����@/$	#`L�+�5$3&*] /�&(/ � �'�",'7 ���#�0Z �>&(/���,�$��*7=/B, ��� I ,R, � ! 7 �5� :=:�� 7*�b] ����,����'7=/��>�Q7=/�,������2&GZ �

&*]2,����O7H,��5$?�",'7H&(/�� �>&(/��',�$��*7=/B, �b�"$'� �?�������*�0Z�]4&*$b&(/��&	e�"$�7f��� : ��� � : ,��#&.	�� �97H, �5�*/<!+&*,��0/B,'7=� :=:
�

$'�QA$	#7H$'��� C ^ � D �>&(/���,�$��*7f/�, ���������$��� �R� ����&!� 7=/�,���� �5����� ��, 	#Z � ,��#�",SE�� D_7H,�, � !%7 �5� :=:
�
$'�QA$	#7H$'���b,���� �'�*`��Q&*$�Z��5$ C � C ^ D D6&*]c�/.+&*$�,R���P��	e� : 	#�",'7=/��J,����
&���KL���>,'7�	*�	]�	#/��>,'7H&(/<&(/��>� ; K D
�*/#Z `�&*$��	7f`�!2&*$','�*/�, :
� ��	*�0/ 7H]�,��%7 �3`9� � �2�Q`�&*$�� �>&.�', :�� ,��%�*/F��	e� : 	%�",'7=/��),����	&��GK����>,'7�	*�

]�	#/��>,'7H&(/@� ,���� �'��	G7=/��.�J7=/V$'�0Z�	��57=/�� ��	"� : 	#�",'7H&(/d&*];7=/�]4�0���'7�� : � ��& : 	�,'7H&(/��)�>&(`�!2�0/��'�",���,����

�/.2&*$',�� M��%7 �
7*�Q�*/W7=`9!+&*$�,'�*/�,Q!2&(7=/�,Q&*]b&.	#$	7fZ��0������> 	#$Q�"!#!%$'&(����� �R&.	 : Z �2�J��	*�0/U`�&*$'�

�2�0/������57=� : �&���0/T,����^��	e� : 	%�",'7H&(/X&*]b,����J&���KL���>,'7�	*�)]�	#/��>,'7H&(/T7 �Q`�&*$'� �>&.��, :�� �@YQ����!%7H,��^,����

] ���>,6,��#�",b,��#�;/ 	#`L�2�5$6&*] �>&(/���,�$��*7=/B, �?������� �b!2�5$']4&*$�`��0ZD� � ,����J[
��� ����" C#[��0�2"b7*�g!+&*,��0/B,'7=� :=:
�

� C ^ � D?�*7H, 7 �M�R&*$',��-,��#�b�/.2&*$',�� : �P$'�0Z�	��>�b,������R���',��b&*]�$'����&.	#$
�>����&(/J��	"� : 	#�",'7=/��
7=/�]4�0���'7�� : �
��& : 	#,'7H&(/���� > 	�$9��	*& : 	�,'7H&(/#�"$ � ���0�"$����@��� �#7 : � /�&*,_$'����,�$�7 �>,��0Z ,�&U,����T]C�0����7�� : �I$����(7H&(/@�87 �

]4&$�%	��'�0Z &(/I7H,;�*/#ZX7H, �8/��07�� �_�2&*$���&1&1Z@�

Og7��.	�$'��'_� K9Z#7 ��! : � � �3,��#7 �3, � !2�-&*]8[
�2� ����"FC#[ �0�2"��

> 	�$ �����>&(/#ZI�/*��*`�! : �@&*]g� [
�2������" C�[ �0�2";7 �E� �����0ZI&(/1	��'7=/����#7 :=: � � : 7=`L�%7=//�-&(/I,���� ��!%���>�S&*]

!2�5$�`#	�,'�",'7H&(/��&�O7H,��I&���KL���>,'7�	*�)]�	#/��>,'7H&(/X,����S!2�0/#� : , � ]�	#/��>,'7H&(/ : ��IL/]�*�0/#�5$�7 �-,��5$?` ���+,��#7 �

7 � �%�����0Z9&(/ �>&(/��'7fZ��5$�7=/��@�J]4�*`<7 :���� &*]�$'��	*�5$��'7�� : �8,�$?�*/���]4&*$�`9�",'7H&(/��P�*/#Z9,��#� ���0�"$
�?� �'!%���>�

���3�)Z#7 � �>$'�5,�� �*$��"!<�@� M��P&^!2�5$�` 	#,'�",'7H&(/��R�"$'�Q�*Z"K����>�0/B,;7H]2,����5$'�@7 �R�S,�$?�*/���]4&*$�`9�",'7H&(/�7=/ �
,��#�",;,'���*���
&(/��-7=/B,�&9,����@&*,��#�5$�� M����0/M��,����)�%	�$'$'�0/B,��*�0/�&*, � !2�S7*�8�9/�&GZ��-7=/ �D�*$��"!<�M�%�*/#Z

7H, �^/��07�� �_�2&*$���&1&1ZV7*� �>&(`�!�	#,��0Z � � �"!#! :
� 7=//� ,����_,�$?�*/���]4&*$�`9�",'7H&(/��J,�&W7H,�� M��#�<!2�0/#� : , �
]�	#/��>,'7H&(/ : 7 �b��	e� : 	#�",��0Z<7=/<,����O/��07
� �T�2&*$
�P�*/#Z9,����O&(/��O,��#�",P$'��� 	 : , �b7=/9� �'`9� :=: �5$b/ 	%`9�2�5$

&*] 	#/��'�",'7 ���#�0Z �>&(/���,�$��*7=/B, �;7 �8�*Z�&*!%,��0Z ���8,����-/���� !2�5$�`#	�,'�",'7H&(/@� M&��� �#7 :=: � � : 7=`9�2�5$ �',�&*!��
�&���0/ /#&</��07�� �_�2&*$ � 	����*����, �
�*/I7=`�!#$�&!	*�0`��0/B,��
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Og7��.	�$'� '_� K E1���SE �>&(/��',�$
	��>,�&*$ ��� 2�,�E E��.��" 2([��'�=F�" ��> �'�SE ,�E%� ���� FG+E �'�SE$4<2�"�, E���� G "XE���� �'�S2��
[
��� ����(�� C � E��B2;G+22"���(9254 2+����( ,�� > E�� �'! �'�+E " E���� �GF �'�SE , E�� ���� FG+E (*� ���0�2"XEX6 ('�#2�!%$'&*!2&.�'� : � : 7 �', �
���SE3GS22"���( 254 2+����( ,�� > E%��� (*�$E�� � E���6JEP6 8 (��'�1�'�SE#�5[P22��� EX6
M�254WC�E#(3�&�'�+E9!%$'&*!2&.�'� : � : 7*��, ( F (��
�/2.��(*�'�HE�� �'�+EF[
�2� ����" 2�(3���'��! ���'�SE%"F8 (3�KE �'�+E�M�254WC�E (*��2FGJG+E���6�EX6&�0� �'�SE $'� K����>, � : 7*��, � 8 � �'�+E
E�� 6 �PF �'� (3����� 2�, E�8TE � 25M5E �DE%�TC�G 22� 254 > �+���#FDEX22��( I/4QENG��SE������� FG+E��
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� �>&(`<`�&(/D�/*��*`�! : �)&*]P��] �*`97 :�� &*]b,�$��*/��']C&*$�`<�",'7H&(/��@7 �	� :=: !%�*7H$�� �O7 ���#� �R�"! ����YQ/�]4&*$', 	 �

/#�",�� :�� �%,��#7 �8$'���
	 : , �87=/ �	A$	#�*Z�$?�",'7 �@/ 	%`9�2�5$8&*]./��07�� �_�2&*$
�3]C&*$
/�&1Z#�-7=/F,���� ���0�"$���� �'!%���>���

��&8�P� �5�*/W�*Z#Z ,���� ��!2���57����%�
&*]b� @ @ >B@ ,�& `9���*�),����I[
�2������" C�[ �0�2"	`�&*$'�^�SR �57H�0/B,�� O#&*$
�/*��*`�! : ��� 	��'7=/��d,���� /#&*,'7H&(/ &*]J�d! �"$','7=� : ���
�'7��(/#`��0/B,FZ���� �>$�7��2�0Z �+�5]4&*$'���O7=, ���#&.	 : Z �2�

� : �0�"$8,��#�", ���R�"!#! 7=/��^,���� 	e� : 	����R&*] ,G�P&�	"�"$�7=��� : ���P,��%�",;� : $'�0�*Z � �'�",'7 ��] � ,����07=$ �>&(/���,�$��*7=/B, �

7 �^`�&*$'� : 7��*� :�� ,�&D7=/��>$'�0������,�����	"� : 	���&*] : � ��& �R� `9� � �>&(/��'7=Z#�5$#� �3�"!#!%7f/��I&(/ :�� ,��#&.���

	"�"$�7=��� : ���L�&��&.�'��	"� : 	����K	G7H& : �",�� �>&(/���,�$��*7f/�, ��� Y �'7=//� Z�&(`<�*7=/6�G/�&.� : �0Z��*�F&*];,���� M5254OC�EP6

�����KC�EPE%� �HG " �JI/4QE?>R�%,��#7 �O7*�8,����-, � !2�S&*];[��2� ����" C#[��0�2"O!#$'&*!2&.���0ZI7=/ & �QKJT�) � : �S$'�5]4�5$O,�&_,��#7 �
`����?�#�*/#7 �'` ����" E�����"�( [ � EX6 � 8 2FG �

[
&*,��R,��%�", ,����@[
��� ����" C#[��0�2" 7 � /#&*, �>&(/��>�5$?/��0ZJ���2&.	�, &*!#,'7=`9� : 7H, � &*]#,��#�b&��GK����>,'7�	*�3]'	%/��>,'7H&(/ ;
7H, �;`<�*7=/ 7=/B,��5$'����,O7 �87f/F!#$'&GZ�	��57=/��^]4�0���'7�� : �	!<�#�0/�&*, � !2���;7=/���,��0�*ZM�

��������� 
���
��X
 !#����
 � �7�*!#"�


I ,S7 �	&(/ :�� �"]4,��5$S]4�0���'7�� : �)!<�#�0/�&*, � !2���H�#��	*���2�5�0/D�0/��>&.	�$����*�0ZU,��#�",H�R�<`9���*� 	�����&*]3,����

&��GK����>,'7�	*�^]'	#/��>,'7H&(/@� M�����47EP22"�� E�"O�"!%! : 7H���;�*/T��	"� : 	#�",'7H&(/T]'	%/��>,'7H&(/��\,�&�&��#,'�*7=/ �-�%,'/���� �

	"� : 	��9�*/#Z&	������ : & �5� : ���0�"$
�?�U7=/D,��#� : �*/#Z�� �5�"!2�)&*]��&� O#&*$ @ @ >B@ ���@�R�9,��#7f/��X,��#�",S,��#7 �
`9� � �2�@$��",��#�5$ �>&.��, :�� �

Y � 	#� :=:�� �8]4&*$ 	#/��>&(/��',�$��*7=/B,<!#$'&�� : �0` ���3,���� ��	e� : 	#�",'7H&(/�]'	#/��>,'7H&(/��*/%Z ,���� &*!#,'7=`<7��0�",'7H&(/

]�	#/��>,'7H&(/J�"$'�b,���� �'�*`����E]O&.�P��	*�5$!�(&.	�$���	"� : 	#�",'7=&(/S]�	#/��>,'7H&(/S7 ��� �>&(`9�%7f/#�",'7H&(/-&*]#�
!2�0/#� : , �
]�	#/��>,'7H&(/��*/#Z_,����	&��GKL���>,'7
	*�Q]�	#/��>,'7=&(/@� M��#7 �P7 ����7=`�! :�� �2���5��	����Q,����9[
��� ����" C#[��0�2"3`9� � /�&*,

�#�!	*�O$'�0Z�	��>�0Z : � :=: ,��#���R� � Z�&!�O/9,�&H�5�5$'&��N� : ��&�� ��7=/��>�3,����;&��GK����>,'7�	*�
]'	#/��>,'7H&(/�`9� � �#�!	*�

�2�5�0/WZ����%/��0ZT&(/ :�� &(/ ,����^]C�0����7�� : � ��!%���>�D' �*/#Z /�&*,	&(/ % � �'&(`����*ZeK 	���,'`��0/B, �Q`<� � �2�



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJKJT

/����>��� ���"$ � �bY	7<.2�5$'�0/�,��R� � �3&*] �>&(`L�%7=/%7=/�� : �O7=,��_M
�#�!	*���+�5�0/_!#$'&*!2&.���0ZY&IHJH�)c�*/#Z �'��	*�5$�� :
,'��*G&(/�&(`97H���^&*] : �#�!	*���+�5�0/ � 	/���*����,��0Z &IKJKO� HJH�) �1YQ/�]C&*$�, 	#/#�",�� :�� �.,�����] ���>,�&*$
� &IHJH�)8,��#�",
7=/+U 	��0/��>�3,����OZ�����7��(/�&*] �N�"$��;!#$'&�� : �0` Z��5!2�0/#Z��0/B,���IL/�(1���>,'7H&(/ '_� LO� K �R�;�/*G! : �*7=/�7=/<`�&*$'�
Z��5,'�*7 : ,����@��	e� : 	#�",'7H&(/ ]�	#/��>,'7H&(/ �"!%! : 7H�0Z�,�&9&.	�$O!%�"$','7 �%	 : �"$ �5����� ��, 	#Z � �

����� � =.���	�
���9<>:�
����2�����O�@����� 
 �����������6��� ��!�"$#P�%��&

M���� ��� �DC�EFE�� �HG " �JIK47E(> �>&(/��'7*��, �8&*]g! : ���57=//� ^ A$	��5�0/��O&(/ ^VZ#7<.2�5$'�0/B, � A$	#�"$'���8&(/X� ���#��� �
�2&(�"$�Z
�O7=,�� ^D$'&!� �O�*/#ZU^/�>& : 	#`9/������'�",'7 ��] � 7=/��),���� �>&(/���,�$��*7=/B,;,��#�",Q/�&9, �R& A$	��5�0/�� �5�*/
,���$'�0�",��0/N�0���?�d&*,��#�5$�� M��#7*�-!#$'&�� : �0` �#���L�2�5�0/ ��, 	%Z#7H�0ZD]4&*$^`9&*$'�_,��%�*/d�1�>�0/�, 	�$ � �*/#Z

,����5$'�I�"$��X`9�*/ � !#$�&*!+&.��� : �^,�&/��& : 	*�X7=, &IK P*) � I ,97 �R�P� :=: �G/�&.�O/E,��#�",9]4&*$9,��#7 �)!%$'&�� : �0`

,����5$'�F�"$'��`9�*/ � ��& : 	�,'7H&(/��H�&���0/ ^('4L C Z#7*� �>&.	#/B,'7=/��X,��#�<,�$�7�	G7=� : �5�����_&*]O&(/�� ��& : 	�,'7H&(/
�&���0/ ^ J � D?�0]
&!�R��	*�5$��	/�& � : &.���0Z � ]4&*$�` ]4&*$�`#	 : �7�%�����2�5�0/ ]C&.	#/%Z ,�& �>&(`�!�	�,�� ,����

,�&*,'� : / 	%`9�2�5$S&*] �'& : 	�,'7H&(/��-]C&*$^,����8�*�0/��5$�� : �5����� C �/*G!2�5$�7=`��0/B,'� : $���� 	 : , � ����&!��,��#�",^,����
/$	#`9�2�5$@&*] ��& : 	#,'7H&(/����*$'&.� �-�/*G!2&(/��0/�,'7f� :=:�� ���S,���� �'7
�5��&*]R,��#�9!#$'&�� : �0` 7=/��>$'�0������� D5&IK P*) �
Z &*$'�5&!	*�5$��+,��#7 �;!#$'&�� : �0` 7*�8���17f/#ZF&*]g,����S`9��*�7=`9� : �>&.	*�5$����*�)!#$'&�� : �0` �*/%ZI7H,��#���
`9�*/ �

!#$����>,'7*�5� : �
�57H�0/�,'7
���<�*/#Zd�0/��(7=/#�5�5$�7=/�� �"!#! : 7 �5�",'7=&(/���� �Q`�&(/��.�',J,����0` �"$'��) 
 (OI-,����','7=/����
�>&(`9`#	#/#7 �5�",'7=&(/ � � ��,��0` ���$�>&(`�! 	�,��5$P,'����� � ���#�0Z�	 : 7=//��� �>&(`�!�	�,��5$3$'���'&.	�$
�>�
`<�*/#���*�0`��0/B,��

&*!#,'7 �5� : !%�"$�� :f: � : !#$�&$�>��� ��7=/����;�*/#Z�Z#�",'� �>&(`�!#$'��� ��7H&(/0& �QKJT�) � M���� �����KC�EPE%� �HG " �JI/4QE?> 7 �
�0���'7 :
� �'& : 	*�0Z C 7=/<�/*1!2���>,��0Z_!2& :�� /#&(`97=� : ,'7=`�� D � � $'�5! �*7H$�7=/��-`9�5,���&1Z�� & �QKJT�) D?���&���0/	K 	��',P�
��& : 	#,'7H&(/X7 �O$'�QA$	#7H$'�0Z@����� �	�"$'�S,�&1&�7f/��SR �57H�0/B,;]4&*$
,��#7*�;, � !2�S&*].!#$�&�� : �0` &VLJH�) � ]O&.�P��	*�5$!�
7H]g&.	�$
!�	�$'!2&.���-7 �O,�&_&��%,'�*7=/X� :=: ��& : 	�,'7=&(/����%� � � �',��0`9�",'7 � �'�0�"$
���W`#	���,��2�J�"!%! : 7H�0Z �",Q,����

�>&.��,;&*]g�/*G!2&(/��0/�,'7f� : ,'7=`����
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optimum value=190

Og7��.	�$���'_� L E 8 � E���2*> G�47E �GF 2�	"� : 	��0Z H.� A$	��5�0/��8!%$'&�� : �0`�22��6 (��'� �FG���( >�C�> M�254WC�E��

O�&*$�`9�5$;$'��� 	 : , �b]4&*$8,���� �����KC�EPE%� �HG " ��I/4QE?>R��	���7=/��D� � ���#�"!%! :�� `#	�,'�",'7H&(/ ���3,����	!#$��0Z�&(`D�

7=/#�*/B,;&*!2�5$��",�&*$ & �DLO� L ' ) �+&*$-2 6 � �0[)�����/* 	#� : &*!2�5$��",�&*$�� &IK�� ) � ]O&.�P��	*�5$��2,���� � Z#&_/�&*,
&.	�, �
!2�5$']4&*$�` : &$�5� : � ���0�"$
����`9�����#�*/#7*�'` �C&IK���� L P�� L ' )��*/#Z)Z��0`9�*/#Z)�	!#$�& �#7��%7H,'7
	*� �>&(`�!�	�,'�",'7=&(/#� :
�/.2&*$','& �DLO� L P*) �

M����#M�254WC�EX6 ��� �DC�EPE����TG�" �JIK47E(> 7 �S�*/V�/*G,��0/��'7H&(/U&*]8,���� �����KC�EPE%� �HG " �JI/4QE?>R�8IL/V,��#7 � �5�����

�0����� � A$	#�"$'�I&*]Q,���� �?����� ���2&(�"$�Z 7*�D�P�07�� �B,��0Z@� M&��� !�	�$'!2&.���F7 ��,�&6�%/#Z � ��& : 	#,'7H&(/E,�&

,���� �����KC�EPE%� �HG " �JI/4QE?> ,��#�",-`<��*G7=`<7��5���Q,���� � 	#` &*]b,����D�R�07�� �B,��0Z&� A$	#�"$'���Q&$�%�%	#!%7H�0ZA� �

,���� A$	��5�0/���� I ]S,���� � : &�� � : &*!#,'7=`#	#` 7 �F$'�QA$	#7H$'�0ZM�;,��#7 �F!#$�&�� : �0` ` 	���,��+�&�'& : 	*�0Z � �



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJKJH

� � � ��,��0`9�",'7*�&���0�"$
�?�@�@!#$'&.	17=Z#�0Z\,��#�",I,����V!%$'&�� : �0` 7 � �'`9� :=: � >Q,��#�5$��O7 �������O7=,�� : �"$��*�

!#$'&�� : �0` ���+7H, �5�*/A�2���>&(`��)�/*G,�$'�0`�� :�� Z%7 R �%	 : ,O,�&��%/%ZT� ��& : 	�,'7=&(/@�BOg7��.	#$'��'_� L ����&.� �	�*/
�/*��*`�! : �@&*].� M�2=4OC�EX6��.� �DC�EFE�� �HG " �JIK47E(> �*/#ZX7H, �8&*!#,'7=`#	#` 	"� : 	����

O�&*$F,���� M�254WC�EX6 �����KC�EPE%� �HG " ��I/4QE?> ��!2���57=� : 7��5�0Z $'�5!#$'�����0/B,'�",'7H&(/ �*/#Z4�*�0/��5,'7 �T&*!+�5$?�",�&*$
���

�%�����0ZU&(//�>&(/��',�$��*7=/B, � ��& : 	G7=/�� ,������%/#7 A$	������ Z#�0`9�*/#ZV�2�%7�� �D�/*G���%	�,'7H&(/V,'7f`���� ,��%�", ����&.� �

$��"!%7fZ0�*$'&!�;,�� �&���0/V,���� �'7��5�<&*]R,��#�<!#$'&�� : �0` 7=/��>$'�0���'����& �QK5R ) � Z &*$'�5&!	*�5$��g,���� � Z#&X/�&*,

�.	#�"$��*/B,��5�@,�&)!#$'&GZ�	��>�Q&(/ :�� ]4�0���'7�� : � ��& : 	�,'7H&(/�� C ,����	&.	�,�!�	�,R&*]�,��#�07H$P&*!2�5$��",�&*$��8`9� � �>&(/ �

,'�*7=/ 7=/�]4�0���'7�� : �-��� �'7��(/#`9�0/�, ���+��	*�0/W7H]g,����)7=/�!�	�,;7*�O]4�0���'7�� : � D & �KR�P�� �QK5R ) �L� : �'&�� ,������'� ��!2�F�
�57=� : 7
�5�0Z��*�0/��5,'7 �O&*!+�5$?�",�&*$
� �>&.	 : Z9��.+���>,R!#$'&*!2�5$','7=���./����>��� �'�"$ � ]4&*$N�*�0/��5,'7*�;&*!2�5$��",�&*$
� C : 7��*�
��� ��&*$�,'`��0/�, & �KRJ' ) D?�

IL/_,��%7 ���'���>,'7H&(/8�P�@�"!#! :
� &.	�$3!#$'&*!2&.���0Z 0 2=4<658 ('��(922�W�"!#!#$'&(���?�F,�&)Z#�0� : �
7H,��<,��#�����	!#$'&����
: �0` ���

�������	� � 
 ��� �����C

	9
���� 
 ��
 � ��! �
� � �


 �5,�,'7f/���� ��33L���Z�>�>�> ZP^ER_Z��0/�&*,��_,���� �>& : 	#`9/V!2&.�'7=,'7H&(/W&*]8,���� A$	��5�0/d7=/D,����!�����I$'&.� �R�

�0/�� 	#$'�-,��#�",;,��#�9�*�0/�&*, � !2������O�Z�>�>�>�Z���� ���#���O/#&9, �R& A$	��5�0/��O&(/I,���� �'�*`��S$�&!�H�^I ]g� :f: ,����
� ���"$��	Z%7 ��,'7=/��>,R7=/B,����*�5$
�37=/ L���Z�>�>�> ZP^ER@,����0/F/�&^, �R&	A 	��5�0/�� ���#�"$'�	�#�>& : 	#`9/9& �QKJT�) �3M��$	����
,��#7 �<$'�5!#$'���'�0/�,'�",'7H&(/M�;/�&!� !2&*!�	 : �"$Y& �DLO� K����	L P��	L ' ) �;�0/�� 	�$����<,��#�",�� :=: $�&!� �*/#Z �>& : 	#`9/

�>&(/���,�$?�*7=/�, �3�"$'� �'�",'7 ���#�0Z-� 	�,PZ#7f���*&(/#� : �>&(/�U%7 �>, �R`9� � �/*G7 �',�� M&�#7 �6&*$?Z��5$ � �%�����0Z_$'�5!#$������0/ �
,'�",'7H&(/)`��0�*/�� ,��#�", ,�������� ���0�"$���� ��!%���>� C �O7H,��#�'7��5� ^�� D �>&(/��'7 ��, � &*]%7=/B,����*�5$g!2�5$�` 	#,'�",'7H&(/��
C ��&(`��S&*] � �#7 ��� �"$��S/�&*,8]4�0���'7�� : � D?�



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJK��

��������� � � � ��
 �*�����#!��	��! �
� ���

,R�5]C&*$��2�P�X!#$'& �>�5�0Z ,�&UZ����
�>$�7��2�F,����I`������%�*/#7 �'` &*]	&��#,'�*7f/#7=/��W,����
�#,'/#��� ��	"� : 	����37H,97 �

�>&(/_	*�0/#7H�0/B,J,�&W`��0/B,'7H&(/6��&.� �R�FZ��0� : �O7=,��UZ#7=���*&(/%� : �>&(/+U%7*�>, ���IY	7=���*&(/#� : �>&(/+U%7 �>, �^�"$'�

	����0Zd,�& �>&(`�!�	�,���!2�0/#� : , � ]'	#/��>,'7H&(/���� M�& �5� : �%	 : �",��_,����F/$	#`9�2�5$^&*]OZ#7=���*&(/%� : �>&(/+U 7 �>, �
�R�I�"!#! :�� ,��#�F`9�5,���&1ZE!%$'&*!2&.���0ZE7=/ & �QKJT�) � M��#7 �)`��5,���&GZE� :=: &.� �),����I7=Z��0/B,'7����5�",'7=&(/d&*]
Z#7=���*&(/%� : �>& :=: 7 ��7H&(/��37=/ � C ^ DR,'7=`�� � � ,���� �>&(/���,�$�	��>,'7H&(/ &*].��!%�*7=$;&*].�"$'$�� � ���#,��#�-!2&.�'7H,'7�	*�
�*/#ZX,����S/����(�",'7�	*�)�"$'$�� � ��M��������S�"$�$�� � � �%��	*� �'7��5� K ^�� ���
	P�����T,'7=`��S� A 	#�5�0/X7 �8! : ���>�0Z
&(/D$'&.� �O�*/#Z �>& : 	%`9/ � � � � �>&.	#/�,��5$J7 �@7=/��>$'�0`9�0/�,��0ZW&(/D,��#�+^  ��� � �b!2&.�'7H,'7H&(/ &*]R,����

/����(�",'7�	*�)�"$'$�� � ,�&����%�>&.	%/�,Q]C&*$
,��#7 �
Z#7=���*&(/#� : &*]g/#���(�",'7�	*�#� : &*!2���^� : ��&<&(/X,���� �  � ��� �
!2&.�'7H,'7H&(/F&*] ,����-!2&.�'7=,'7�	*�@�"$'$�� � ��Og7��.	�$'��'_�QP�Z#7 ��! : � � �P,��#�S�"$'$�� � � C !+&.��7H,'7�	*�-�*/#Z /����(�",'7
	*� D
�"]4,��5$^� A 	��5�0/ �#���H�2�5�0/U! : ���>�0ZV&(/d� �?����� �L�+&(�"$?Z �O7H,��&��7��5�-P
�0P��2��/�&(/ � �>&(/+U 7 �>,'7�	*�

! : ���>�0`9�0/�,	&*]6,���� ^ A 	��5�0/��
7 �	���?�#7H��	*�0ZW7H].,���� �>&.	#/B,��5$	&(/T�0���?�D!2&.�'7H,'7H&(/X&*]6�0�����D�"$�$�� �
7 � R�&*$ ���

Y 	�$�7=//�S&.	�$"�*�0/��5,'7 � ���0�"$
�?�@�#�L�*�0/�&*, � !2�	7*�b��	"� : 	#�",��0Z�� � ,���� 03254<6=8 (3��(922�W�"!#!#$'&(���?��!#$'&��

!2&.���0Z 7=/X,��#�^!%$'��	17=&.	�� �����>,'7=&(/@�;M����F[
�2� ����"FC#[ �0�2"@7 �
� �>&(`L�%7=/#�",'7=&(/X&*]6,��#� : &$�5� : ���0�"$
�?�
`����?�#�*/#7 �'` �P]4&*$E�%/#Z%7=/��J�)]4�0���'7�� : � �'& : 	�,'7H&(/FZ���� �>$?7��2�0Z_7=/
(1���>,'7=&(/#'_� KO� ���3M����	!%�"$�,'7 �%	 : �"$
[
��� ����" C#[��0�2" �R�^�%��	*�;Z����'7
�(/��0Z^]C&*$.,����BM5254OC�EP6 �����KC�EPE%� �HG " ��I/4QE?> �>&*$'$'���>, �6� : `�&.��,g]C�0����7�� : �

��& : 	#,'7H&(/��3]4&*$;,���� �����KC�EFE�� �HG " �JI/4QE?>-�NI ,&�#$
��,;�"!#! : 7H���R,���� (�� E�" 2���(�M5ENG "XE���� E��.� E%� ��( �2�_,�&_�

!%�"$','7f� : ��& : 	�,'7H&(/@�1�*/#ZF7H]c7H,3Z�&B���3/�&*, � 	��%�>�5�0Z 7=,P,����0/ �>&(/B,'7=/$	����"�O7H,��_,���� "XE�����"�( [�� EP6 �F8 2 G

� : ��&TZ���� �>$�7��2�0ZD7=/V,��#�", �����>,'7=&(/@��I , ���#&.	 : Z0�2�<`��0/B,'7H&(/��0ZD,��%�",S�/*G!+�5$?7=`��0/B,'� : ��	17fZ��0/��>�

� 	����*���', �c,��#�",c,��#� ('� E%" 2���(�M5E G " E ���
E�� � E�� ��(����O!#$'&GZ�	��>��� �'& : 	�,'7H&(/��2]4&*$c,���� ��� �DC�EFE�� � G�" �JIK47E(>
�O7H,��F�D	*�5$ � : &.� / 	%`9�2�5$3&*] Z%7=���*&(/#� : �>&(/+U%7*�>, �8$'���(�"$�Z : ��� �3&*]�,����@!%$'&�� : �0` �'7��5� &VLJH�) � : �
�0`�!<�%���'7��5�S,��%�",
,��#7*�
7 �Q��	*�5$ � �SR �57H�0/B, : &$�5� : ���0�"$
�?� �'7=/��>�^�"]C,��5$	! : ���57f/��<� A 	��5�0/W7=/ : &��



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJL5R

j=2 [0 0 1 0 0 0 0]+[0 0 0 1 0 0 0]-

n=4

i=2

n+i-j=4 i+j-1=3

Og7��.	�$'�
'_�QP E < �+��('��(�M5E#22��6 � E0,J2.��( M=E
22"�" 2� ��#2GF�� E�"
2 �DC�EPE�� � 2+�#IPEPE%� G�472([FEP6 ����2U[%�SE����
I �	22" 6 @0" �58���!R[
�=4OC�> ���(D$8 (��'� ��(��	E&P �
P��

�5�",'7H&(/ C ��Z�� � D?�2,�����/$	#`L�+�5$Q&*]bZ#7f���*&(/#� : �>&(/+U%7 �>, � C 1��QD
&(/ �0�����U�"$'$�� � 7 � 	�!�Z#�",��0ZX�0����7 :�� �
@ &(/��'�QA 	��0/B, :�� 7=,R7 �R�0��� � ,�&),�����,;7H]�,����@/����\! : ���>�0`9�0/�,E�#���3�0/ : �"$��*�0Z�,������%	�$'$'�0/B,P! �"$','7=� :
��& : 	#,'7H&(/D]4&*$9�2&*,��V,����1('� E%" 2.��( M=ENG " E ���#E��.� E�����( �2� �*/%ZV,����1" E�����"�( [ � EX6 �F8 2 G&�'�0�"$
���d]C&*$)�

]4�0���'7�� : � ��& : 	#,'7H&(/@� �3,�,��#� �0/#ZE&*]
,��%7 � [
�2� ����"FC#[ �0�2"�� �O7=,��N� �'�5$�7=� : 7��0�",'7=&(/d&*]Q, �R& : & �5� :

���0�"$
�?�����J]C&*$J]C�0���'7
�%7 : 7H, � �M�R�<&��#,'�*7=/d�I]4�0���'7�� : � ��& : 	�,'7H&(/V]C&*$J,���� �����KC�EPE%� �HG " �JI/4QE?> �O7H,��

�#7�� �F!%$'&��%���%7 : 7H, � � : �#7 : � �R�9�#�!	*�J/�&9`<�",����0`9�",'7 �5� : !#$'&1&*]G�#&.	#$;�/*1!2�5$�7f`��0/�, � ����&!� ,��#�",

,����S/$	#`L�2�5$;&*]g,'7=`����8,����#�>&(`�!2&.���0ZU[��2� ����" C#[��0�2"&�P�K�#��	*�^Z���� �>$�7��2�0ZF] �*7 : �3,�&_!#$'&GZ�	��>�-�

]4�0���'7�� : � ��& : 	#,'7H&(/)7 � : &!� �*/#Z�Z#���>$'�0�������.$��"! 7=Z :�� ���g,���� ��7��5�3&*]%,����8!#$�&�� : �0` �*$'&!� ��� M&�#7 �g7 �
/�&*, � 	�$�!#$�7 �'7f/����'7=/��>� �P�@�"$'� 	��'7f/��S,����	,G�P&)] ����,�����,;�*/#ZF`�&.��,R�/.2���>,'7�	*�)��,�$��",����(7H���^�G/�&.�O/

,�&R�%/%ZF]C�0���'7
� : ����& : 	�,'7=&(/��3,�&9,���� ��� �DC�EFE�� �HG " �JIK47E(>��



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJL��

� � 47EP22"�� E�"����R� 	���� B ��� �0�.	#7=Z��0Z�� ��� ���KE�"���( �2� B �2"��Y�

: � �%/#� :f:�� �"$'$�7�	*�	�",3,����	��	e� : 	%�",'7H&(/<&*] ,���� �#,'/���� �R]�	#/��>,'7H&(/@� > 	#$R7=`9! : �0`��0/B,'�",'7H&(/ �>&(`D�

!�	�,����S,����8�#,'/���� �S&*]8!<���0/�&*, � !2���S���J]4& :=: &!� ���2� �������
�9�2&(�"$�Z �5�*/6�2�<$��5!#$'�����0/B,��0ZU���)�

`9�",�$�77*�� �O7H,�� ^ �U^/�>� :f: � C � A 	#�"$����7D;�*/%ZI,����K�P�07
� ��, ��� ��� ��& �57=�",��0ZA�O7H,��X�0�����0�2&(�"$�Z
: & �5�",'7H&(/D����� C ��Z
	 D?� �&���5$�� ��� ��Z
	 �0^ � M��#��!+�5$?` 	�,'�",'7=&(/T&*]"	"� : 	���� C ,���� : & �5�",'7H&(/D&*]
A$	��5�0/��7D
7 ���(7�	*�0/0� � � J ��� O Z�>�>�>!Z�� � Z�>�>�>!Z�� � �?� M&���)]'	#/��>,'7H&(/ ,�& &*!#,'7=`97��5��7 �@Z#���%/��0ZA� �

M C � D�J�� ���
�O � C ��Z�� � D?��[
��	*�5$',���� : ���
����,����	!2&.� �'7��%7 : 7H, � �/*�7 ��, �3]4&*$3�*/ 7f/�]C�0����7�� : � �'& : 	�,'7H&(/_,�&
$'�0���?�X,��#7*� ��,'���*���^I /X,��#7 � �5���'�^M &(/ :�� ,'���*��� 	e� : 7=Z : & �5�",'7H&(/I&*] A$	��5�0/��O7f/�,�&<���%�>&.	%/�,	�*/#Z
� � : 7
� ��, :�� Z#7<.2�5$'�0/B,Q!2�0/#� : , � ]'	#/��>,'7H&(/D7 �@�"!#! : 7H�0Z@� : �#7 : �)Z�	�$�7=/���,����X[��2� ����" C#[��0�2")�','���*�

,����9!2�0/#� : , � ]'	%/��>,'7H&(/ �3���-,���� : �0/��*,��V&*]3,���� : �"$��*����,J!#$'���+*W,��#�", �5��	��'���J/�&1�>&(/���,�$��*7=/B,

�>&(/+U%7*�>,���,����)!+�0/%� : , � ]'	#/��>,'7H&(/A�P��Z����'7
�(/��0Z ]C&*$@,��#7*� �','���*�<7 � �%�����0ZW&(/ �>&(`�! 	�,'7=/���,����

�/.2&*$', M<&*].$'�5!%�*7H$�7f/��9,����L�*�0/�&*, � !2� &IHJH�) � : ��7=/��>$'�0�����L� � &(/#�S,����K	e� : 	��S&*]�M9�0���?� ,'7=`��
,����#('� E%" 2.��( M=ENG " E ���#E��.� E�����( �2��`������#�*/%7 �'`��*Z#Z��R�*/_� : �0`��0/�,R,�&^,���� "XE�"DE'[ �'�34 (3���b�*/%Z<�0���?�

,'7=`��)� � �R�"!D7 �
!2�5$']4&*$�`��0Z2� � ,���� "XE�����"�( [�� EX6 � 8 2FGT`����?�#�*/#7 �'`2�BM��%7 �;!2�0/#� : , � ]'	%/��>,'7H&(/
7 �8/�&*,
�"!#! : 7H�0Z�,�&9]4�0���'7�� : �)��& : 	�,'7=&(/���� : �-&��#,'�*7=/M�%M ��� ^���T�T J��������� �

M��#7*�E�#,'/���� �&	e� : 	��S7 �
��� �'7��(/��0ZX,�&_,��#�9�*�0/�&*, � !2�S,��%�", �3���O,��#�J7=/�! 	�,8,�&<,����F[
�2������" C�[ �0�2"
�O7H,��#&.	�, �"!#! :�� 7=/��N,����/��,�$�	��>, 	�$�� : �?�#�*/��*���2� �#7 ��� `<� � �#��	*�6�+�5�0/ � 	����*����,��0Z � � ,����

[
��� ����" C#[��0�2";7H, �'� : ]G�

��������� � 
 ��
 �
�	��� �C
 ��! �����.�

> 	�$R!#$'&*!2&.�'� : �B/#�*`��0Z����5$�� 032547658 ('����� 8 � 	������R,����Q&*!2�5$��",�&*$
�8�*/#Z_!%�"$��*`9�5,��5$
�3$'�5!2&*$',��0Z
7=/ M ��� : �-'_� ���;,R���5��	���� <� "!H�/#O&.	 : �5,�,�� : ���5� : (1� : ���>,'7H&(/T�*/#Z 
 7=/��0�"$B( �5� : 7=/��Y& P�P*) �#�!	*�



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJLJK

�2�5�0/ Z���� �>$�7
�+�0ZE7=/ @ �#�"!#,��5$ KA�R�2�O7 :f: � �G7H! Z��5,'�*7 : �����5$'��� ] � �#$?7=Z#7��0�",'7H&(/$�O7=,�� � �#7 :=: �

� : 7=`L�2�5$
�",Q,���� : ��	*� : &*]6,����K�#,'/���� � : �*/#Z��
�5�"!+�^7 �Q�����#7H��	*�0ZA� � ,���� 	����J&*] B ��� � �.	%7=Z��0Z

� ��� � �DE�"���(���� B �2"��\&IL�� ) �<�&�#7*���
�#���E�2�5�0/IZ#��� �>$�7��2�0ZF7=/#(1���>,'7H&(/ TO� TO� KO�
<;22" 2�>$E�� E�" 032547658 ('��� � 8
#O�5!#$'�����0/B,'�",'7H&(/ ( �?���0`�� IL/�,����*�5$3@ �5$?` 	�,'�",'7=&(/

@ &*!�	 : �",'7H&(/#(G7��5� K5R
[ 	#`L�+�5$8&*]N�Q�0/��5$?�",'7H&(/�� �KR=R
(1� : ���>,'7H&(/ #O&.	 : �5,�,�� : ���5� :

( �5� : 7=/�� 
 7=/��0�"$B( �5� : 7=/��

@ $�&.� ��&!	*�5$ @ Z��
Z 	�,'�",'7H&(/ B ��� �
@ $�&.� ��&!	*�5$3@6$'&�� ���%7 : 7H, � R � H
Z 	�,'�",'7H&(/
@b$'&��%���%7 : 7H, � R � K
	 : 7H,'7 �'` ��"FC�E

M ��� : ��'_� � ET,3� : Z��
7=/ �\��� GS2�" 2*> E�� E�"����

��������� �����C
 � ��� 
 ���*!�� 	9
 �*� � � �

M���� �2�0/����#`<�"$��)&*]M# 	#7��F� �Q/#Z#7f/�&�E%� 254 �P��� �'7��(/��P7=/B,����*�5$"	"� : 	���� C �P�07
� ��, �7DP7=/9,����Q7f/�,��5$�	"� :
& R Z L�� );,�& �0����� �>� :=:
	 ��� 
 &*]8,��#��`9�",�$?7<* � �67f/#Z��5!2�0/#Z��0/B, :�� �*/#Z 	%/#7H]4&*$�` :�� C �0����� 7=/B,��F�
�*�5$S�0/B,�$ ��	 ��� 
�7 � ����&.���0/ �O7H,�� 	%/#7H]4&*$�` !#$'&��%��� 7 : 7H, � ��� LJKI�*/%ZU7=/#Z#�5!+�0/%Z��0/�, :
� &*]3&*,����5$
�0/B,�$�7H���7D?��I /W,���� �>&(/���,�$
	��>,'7=&(/D&*]3&.	�$-,�����,#�5�������H�R�<�"!#! :
� ,��#7 �S`��5,���&GZ@� : � �>&(`�! �"$'�

032547658 (3����� 8 �O7H,����K�#$��*/��?���*/%Z��2&.	#/%Z C������ Db� : �*&*$�7H,��#` C ���E# 	#7��F� �Q/#Z#7=/�& E%� 254 �RZ�& D



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJLJL

7=/D,��5$?` �-&*] �>&.��,^�*/#Z A$	#� : 7=, � &*] ��& : 	�,'7H&(/����-IL`�! : �0`9�0/�,'�",'7H&(/U&*] 03254<6=8 (3��� � 8 7 � � �����0Z
&(/N,���� ��&*]4, �3�"$'� � 8 4 (9I8�*�0/#�5,'7 �F� : �*&*$�7H,��#` !%�����e���*�
�O$�7H,�,��0/$� � Z � : � :=: �",),���� Z ��� �

�'���?� 	��'�5,�, ��I /���,'7H, 	�,���&*]PM �����#/#& : &�� � �*M��#��7=`9! : �0`��0/B,'�",'7H&(/d&*]O,���� ����� � : �*&*$?7H,��#` 7 �
,�&*,'� :=:�� &.	�$;&.�O/@�

: ���#$
�', ����&.� $'��� 	 : , �Q7=/T,����),�$��*Z��F� &5.N&*]3A$	#� : 7H, � 	*�5$
� 	��Q$'����&.	#$
�>�)$'�QA 	%7H$'�0`��0/B, � C `9&.��,
7=`�!2&*$','�*/B, :�� � @ @TY�� ,'7=`9� D?� : �S/��/*G, ����&.� $'��� 	 : , �3,��#�",OZ#7 �'! : � � ,����H�#7�� � � 	��%�>��� �8$��",��-&*]

,����)[
�2� ����"FC#[ �0�2"���,'���*�@7=/-�%/#Z#7f/��	]C�0���'7
� : � ��& : 	�,'7H&(/���� M��#7*�b7 �b$'�5!2&*$',��0Z<���R,����
!#$'&*!2&*$','7H&(/
&*]�]4�0���'7�� : ����& : 	�,'7H&(/���!#$'&GZ�	��>�0Z � � [
��� ����" C#[��0�2" &!	*�5$g,����P/$	#`L�2�5$�&*]#7H, � 7=/T	*& �5�",'7H&(/���� 
 ����,��

�R�H�O7 :=: $'�5!2&*$',3,����9�+�0/#���#, �3&��#,'�*7=/��0Z2�&���0/ 	��'7f/�� B ��� �W` 	#,'�",'7H&(/@�

��� ����� � ���)��� ��� � � � �
	�� ���+� �
� �� 4 ����� � ��� ���

M & �>&(`�!%�"$��d,���� A 	%� : 7H, � &*]�&.	�$ ��& : 	#,'7H&(/��
�O7=,�� ,����d&*!#,'7=`9� : 	e� : 	#���I&��#,'�*7=/#�0Z ]4$'&(`

`��5,���&GZ��Q,��#�", �.	#�"$��*/B,��5��&*!#,'7=`9� : 7H, � � �R� �>&(/B,�$�����,��0ZW,��#�0` �O7H,��T,����L�R� :=: � �G/�&.�O/ �����
`��5,���&GZ@� I ,97 �),���� 	�� 	%� : &*!#,'7=`97��0�",'7=&(/ `��5,���&GZ �"!#! : 7H�0Z$� � �>&(/���,�$��*7=/B,�!#$'&��*$��*`<`97=/��
: �*/��.	%���*��� & �QK5R ) � ,R���5��	��'�
,��#7*�6`��5,���&GZ<7 �6�/*1!2&(/��0/B,'7=� : �_�P�
&(/ :�� $'�5!2&*$',6$'��� 	 : , � �O7H,�� �'7��5�
^U7=/I,����S7=/B,����*�5$Q7f/�,��5$�	"� : & P�Z�>�>�> Z K5R ) ��� 	#� : 7=, � 7 �;`��0��� 	#$'�0ZX���
� �>&(`�!2�5,'7H,'7�	*�S$��",'7H&�� : �
&��#,'�*7=/_�*/<&*!%,'7=`9� : 	"� : 	����������U�"!#! :�� 7=/�� ����� �������P� :f: ���P,����&�2����,N	"� : 	���� ����� C �"]4,��5$
,��0/ $�	#/��7D^�"!#! :�� 7f/�� 0 2=4<658 ('��� � 8 �/M����0/M���R�1�>&(`�! 	�,������ X�� ����� J � �! �"�#�"�$% "�&('

 "(#)"
�

M��#7*�@7 �@,���� �>&(`9!+�5,'7=,'7�	*�0/���� �S$��",'7H& &*]8,����<`#	 : ,'7�� ��,'�"$',�032547658 (3����� 8 � M&����	e� : 	��9&*]3,����

�>&(`�!2�5,'7H,'7�	*�F$��",'7=& 7 �)7=/N,�����$'�0� : 7=/B,��5$�	"� : & R ZN� ) C : �"$��*�5$�	"� : 	����)`��0�*/��K�2�5,�,��5$	A 	%� : 7H, � D?�
M ��� : � '_� KJZ%7 ��! : � � �3A 	%� : 7H, � 	e� : 	#���b&��#,'�*7f/��0Z�]C&*$3�0�������2&(�"$�Z �'7
�5��� M&����*<� ��*G7*�P$��5!#$'�����0/B, �
,�����!#$'&�� : �0` �'7��5���*/#Zd,����+�_� ��*�7 �S,��#� A$	#� : 7H, � &��#,'�*7=/��0Z �O7H,�� 03254<6=8 (3��� � 8 � M&��� : &.�E�
����,>A 	%� : 7H, � 	"� : 	�� C R � H=L�� DJ& �%�%	�$
�L�&���0/ ^ J ���O� : � �>&(/�� : 	#Z��_,��#�",S&.	�$$032547658 (3����� 8
!#$'&GZ�	��>���^�*&1&GZ A 	%� : 7H, � ��& : 	#,'7H&(/��8� : &(/���,��#����� �'7��5�����



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJL P

0

0.2

0.4

0.6

0.8

1

4 6 8 10 12 14 16 18 20

C
or

re
ct

ne
ss

Problem Size

Quality of Solutions

Baldwin-GA

Og7��.	�$'��'_� L EH,3� : Z��
7=/ �\��� G " �D65C#[ E�� , ���D6��DC�254 (��� ���54WC ��(��2��� F%�2" G " �JI/4QE?> ��( ��E���IFE%� 8TEPE%���
22��6 �����



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJL=L

M ��� : �B'_� KJ� : ��&^Z#7 ��! : � � �.,����	��	*�5$����*�	,'7=`9�O&!	*�5$8,��0/_$
	#/��.]C&*$N032547658 (3����� 8 � M���� �>&(/�,�$?����,
�O7H,��d,����F�/*G���%	�,'7H&(/E,'7=`��F$'�QA$	#7H$��0Z7� � ,���� ����� � : �*&*$?7H,��#` 7 �)Z�$��*`9�",'7*��� 	N	*�0/ 7H]E�R�
� :=: &.� �KRX,'7=`����-,��#�<��	*�5$����*�F,'7=`9�9,�&T���%�>&.	#/B,S]4&*$S,��#�_`#	 : ,'7+� ��,'�"$�,���,���� 0 2=4<658 ('��� � 8 7 �
���2&.	�,=�KR-,��#&.	��'�*/#Z),'7=`9���6] ����,��5$N� � ,��#�;,'7=`��8,����O!#$'&�� : �0` ��7��5�;7 ��^%J+K5R � IL/)!%�"$','7*�%	 : �"$��
,���� �>&.�',;&*] &.	#$O� : �*&*$�7H,��%`A7 � : ��� �;,��#�*/ &(/�� �'���>&(/#Z ]4&*$;,����-,�����,��0ZX!#$'&�� : �0` �'7��5�����

& 
���� ��
	�/� �)�!�� ������ ��������� 4 � � � � ��� ���

M &<��� ����� �O,����NA$	#� : 7H, � &*] ,���� �>&(`9!+&.�'�0Zd[
��� ����" C#[��0�2"E�R�S$��*/I&.	�$O� : �*&*$�7=,��#` ,���$'�5�@,'7f`����
]4&*$O�0����� �'7��5�S^63 L�L5R ZN�KR=R ZN�DL5R Z�>�>�>TZPL5R=R�R � 	b�����T,'7=`����<�P�J$'���>&*$�Z��0ZX,����S/$	#`9�2�5$���� � &*]
]4�0���'7�� : ��!,���0/�&*, � !2���S�*/#ZU,����</$	#`L�+�5$��	��
T&*]37f/�]C�0����7�� : �)!<���0/#&*, � !+���S!#$'&GZ�	��>�0Z � � ,����

7=/_	*&$�5�",'7=&(/��^,�&D,����W[��2� ����"FC#[��0��"�� : � �>&(`�!�	�,��0ZE,�����!#$'&*!2&*$','7=&(/ V �
�V ����� V ��� � Og7��.	�$'�
'_� T
Z#7 �'! : � � �	,����9!%$'&*!2&*$','7H&(/W&*]3]C�0����7�� : �)!<���0/#&*, � !+���-!#$'&GZ�	��>�0Z0� � 032547658 ('��� � 8 ]C&*$-,����',��0Z
!#$'&�� : �0` ��7��5����� M��#� * �;��*�7 �^$'�5!#$'�����0/B, �),����F!#$'&�� : �0` ��7��5� ^ �*/#ZN,���� �_� ��*�7 �^,����F!#$'&��
!2&*$','7H&(/E&*]Q]C�0����7�� : �F!<���0/#&*, � !+���D� ���0/ � 03254<6=8 (3��� � 8 7 ���"!#! : 7H�0Z@� : �#7 : �_]4&*$ ^ J L5R

,����J!#$'&*!2&*$','7H&(/ &*].]4�0���'7�� : � ��& : 	#,'7H&(/��O7*�;R � KJKO� ��,'�"$','7=//�-�O7H,�� ^ ' J K5R=R �2,��#7 �O!#$'&*!2&*$','7H&(/
7=/��>$��0�������)�>&(/��'7*��,��0/�, :
� �*/%ZV7H,-� : `�&.�',-$'�0�����#������� � ,�����,'7=`��<,����9!#$'&�� : �0` �'7��5�<7*� L5R=R �

M������'�@$'��� 	 : , � ����&!� ,��#�",8&.	�$J[��2� ����" C#[��0�2"
7 �3�/.+���>,'7
	*�J7=/F!#$�&1Z�	��57=/��^]C�0���'7
� : ����& : 	�,'7=&(/����

��� ���.-���� �� ���������� � �	�+� ��� �

: �^!#$'�����0/B,O$'���
	 : , �8]4&*$O]4&.	�$
Z%7<.+�5$��0/�, �'7��5���SEI�QTO�9LJKO� P H9�*/%Z T P�� M �0/X$�	#/��E�R�5$'� �5�"$�$�7H�0Z
&.	�,9]4&*$9�0���?� �'7
�5��� 	���7=/��DZ#7<.2�5$'�0/B,9$��*/#Z�&(` �'�5�0Z���� : � �>&(`�!%�"$'�X, �R&6	*�5$
�'7=&(/���&*]Q&.	�$

032547658 (3����� 8 � M������#$
��,)&(/�� 	������ B ��� � ` 	#,'�",'7H&(/K&IL�� ) �R,���� �����>&(/#Z ���R�"!��),G�P&U$��*/ �



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJLJT

^ ����� E M;7f`�� 7=/
�����>&(/#Z��

032547658 ('����� 8 E
M;7f`��-7=/ �����>&(/#Z��

0 2=4<658 ('��� � 8 E
� 	#� : 7H, � &*] ��& : 	 �

,'7H&(/��

P R R � R K P �
L R R � R K�� �
T R R � R�P � �
' R R � R�P H �
H R R � R L P �
� R � R � R � R T ' �
�KR R � R L R � R HJK �
��� R � K=L R � R.� ' �
�QK R � LJL R � ���QK �
�QL ��� �JL R � �QL ' R � �=LJH
�FP KO�QP�' R � �DL�� R � � P L
�DL �	'_� TJL R � �	' K R � H '�R
�QT LJTO� � R � ���=L R � ���QL
�	' H P�� L ' R � K��DL R � �JH��
�QH �QL��JKO� L ' R � K PJL R � H '.P
��� '�RJ' LO� � R � KJT�� R � H=L��
K5R K������	'_� � R � K�� R � H '2�

M ��� : ��'_� K E : �*> GS22"�(3���2� �PF�2 � � � 254 , �2"�('�'��> 8 (��'� 2�,R� : Z��O7=/ �\� � �



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJL '

0

0.2

0.4

0.6

0.8

1

50 100 150 200 250 300 350 400 450 500

P
ro

po
rt

io
n

Problem Size

Proportion of Feasible Solutions

Baldwin-GA

Og7��.	�$'� '_� T E ���SE G " �FG �2"���(���� �GF7FKEP2+��( I/4QE �%�54WC ��( �2� �HG " �D65C#[ EX6
I� $2 ,R� : Z��O7=/ �\� � ('� [%"XEX22�KE��
2+� �'�SENG�" �JIK47E(> ��(��	E ,�" �58 ���



���������	��

����������������� ����� ��������
��������! "��
#�$�$%$& KJLJH

Z�&(` :
� ��� : ���>,��0Z
	"�"$�7=��� : �
��� ��7��(/#`��0/B, ��� M������ �3�"!I7 � �5�"$'$�7=�0Z_&.	#,E�O7H,����D�(7�	*�0/ ` 	#,'�",'7H&(/

!#$'&�� ���%7 : 7H, � C Z����%/#�0ZD���-�F!%�"$��*`��5,��5$J&*]P,��#����� D?� M��#7 �@7 �@� ��7=`�! : �^$��*/#Z#&(`97��5�0Z � �3�"!
`#	�,'�",'7H&(/@�

� ! : &*,	&*]P,����)$'���
	 : , �	7 �	Z#7 ��! : � � �0ZW7=/ Og7��.	�$'� '_�O'_� M���� */� ��*�7 �@7 �	]4&*$@,����)!#$'&�� : �0` �'7��5���

M���� �_� ��*�7 �.$'�5!#$������0/�, �6,������#,'/����
� 	e� : 	�� C �>&(`�!�	�,��0Z_���6Z���� �>$?7��2�0Z�7=/ (1���>,'7H&(/�'_� LO� K D?�3M����
! : &*,�,��0Z : 7=/����37=/B,��5$'!2& : �",��	,����-��	*�5$����*�L�#,'/���� �^	"� : 	����3&.	*�5$O,���� �KR)$�	#/���� M����@Z�&*,�,��0Z : 7=/��
�>&*$'$'���'!+&(/%Z�� ,�&@$'��� 	 : , �g]4&*$T032547658 (3����� 8 �O7H,���&.	#, B ��� �_`#	�,'�",'7H&(/ C : ���+� : �0Z^7f/J,��#�E�/�.	�$'�
����032547658 ('����� 8 �	[
&�� B ��� � D?�M�&�%7 : �S,��#� ��& : 7=Z : 7=/�� �>&*$'$'���'!+&(/%Z��Q,�& 0 2=4<658 ('��� � 8 7f/���,'�*/ �
,'7=�",��0Z �O7H,�� B ��� �D`#	�,'�",'7H&(/ C : ���2� : �0ZX��� 03254<6=8 (3��� � 8 � B ��� � D?� M��%7 �E�/�.	�$��J7 :=: 	���,�$��",����
,��#�",@� 0 2=4<658 ('��� � 8 �O7=,�� B ��� �U` 	#,'�",'7H&(/ !+�5$�]C&*$�` �
`#	����A�2�5,�,��5$��$M����)7=`�!%$'&!	*�0`��0/B,
7 � �','�",'7 ��,'7 �5� :=:
� �'7
�(/#7����5�*/B,����>$'&.� �_,����I�0/B,'7H$'� $��*/��*�X,�����,��0Z &*]	!#$�&�� : �0` �'7��5��� C �2���5��	����
�R� �5� : �%	 : �",��0Z �>&(/��%Z��0/��>�F7f/�,��5$�	"� : �#����&.�O/E7=/*Og7��.	#$'� '_�O'JD?� : � �>&(/�� : 	#Z���,��#�", B ��� �
`#	�,'�",'7H&(/I7 � �>&(/��'7 ��,��0/B, :�� �2�5,�,��5$��

����� � ? �G= <��	�9?'���

�Q/I7=`�!2&*$','�*/B,8!2&(7=/�,8Z��5$?7�	*�0Z ]4$'&(` ,��#7 �^�R&*$�� 7 �3,����S$'�0`9�"$��"��� : �@!2�5$']4&*$�`9�*/��>�@&��%,'�*7=/��0Z

�&���0/ � �Q�0/��5,'7 � � : �*&*$�7H,��%` �%�����0Z &(/ ,��#� ,R� : Z��O7=/ �/.2���>,T7 � �"!#! : 7H�0Z ,�& ,���� M5254OC�EP6

�����KC�EPE%� �HG " �JI/4QE?>R�(�Q, � !%7*�5� : $��5!#$'�����0/B,'�",'7�	*�8&*] @ &(/���,�$��*7=/B, @ &(`9� 7=/#�",�&*$�7=� : >Q!#,'7f`97��0�",'7H&(/
@6$�&�� : �0` ���

(1���>&(/#Z :�� ��&.	�$R�"!#!#$'&(���?�<] ���57 : 7=,'�",����b,����Q7=/�� : 	��'7H&(/^&*]�!#$'&�� : �0`D� ��!2���57����"�G/�&!� : �0Z��*�&� � ,����

	����^&*]PZ%7<.+�5$��0/�, 	*�5$
�'7H&(/��
&*]	[
�2������" C�[ �0�2"����*/#Z 47EP22"�� E�"�� ; �&�%7 : �J7=, �2�0/����#, �
]4$'&(` ,���� 	����

&*].�D�*�0/��5$�� : �*/#Z��P� :f: � �1/#&!�O/ ]4$��*`����R&*$�� C ,���� �2" 6JE%"��XIX2+�DEX6 � 8 � D?�
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> 	�$6�"!%!#$'&(�����<7 �6/��07H,��#�5$6�	!�	�$'� :��^: & �5� : ���0�"$
���_/�&*$b�)��7=`�! : �3`9�"!#! 7=/��Q]C$'&(` �*�0/�&*, � !2�;,�&

!<���0/#&*, � !+��� I ,R7f/�� : 	#Z����b�JZ��5,��5$?`97=/#7 �','7 � ��,'���*� C ,�����[
�2� ����"FC#[ �0�2"7D.,��%�",RZ�&1���R/�&*,b!2�5$']4&*$�`
�%�����B,�$������17f/����

	N	*�0/�,���&.	�� �4�R�TZ�&N/�&*,-�.	#�"$?�*/�,��5�W,�& �>$��0�",�� ,��#�]�&��& : �I!<���0/�&*, � !2� �'!%���>���O7H, ���#7�� �

� 	��%�>���
�_7=/ !#$'&GZ�	��57=//�D]C�0���'7
� : � !<���0/#&*, � !+�����*�5�5!��_,����X!%$'&�� : �0` &*]-7=/�]4�0���'7��%7 : 7H, � 	%/#Z��5$

�>&(/B,�$'& : �N� �>, 	#� :=:�� �1���b�-$���� 	 : ,.&*]�&.	�$P��	*& : 	�,'7H&(/%�"$ � ���0�"$
���M�B]4&*$b,����O,�����,��0Z<!%$'&�� : �0` ��7��5�����

�R� �#�!	*�@� : �R� � ���2�5�0/_��� : �O,�&^&��#,'�*7=/��S]4�0���'7�� : � ��& : 	#,'7H&(/ Eg�9�*� � 7*� � 	��;,��%�","# 	#7��F� �Q/#Z#7=/�&
E%� 254 �RZ�&9/�&*,8$'�5!2&*$',��

: �)�>&(/eK����>, 	�$'�	,��#�",3&(/��	&*]c,����	$'�0���'&(/��R]C&*$8,���� �2�5,�,��5$8!2�5$']C&*$?`9�*/��>�	7 �b,��#�Q�/.2���>,'7�	*�0/����
�

&*]6,����I[��2� ����" C#[��0�2"	7=/T!#$'&GZ�	��57=//�9]C�0����7�� : �#��& : 	�,'7H&(/���� �Q/�&*,����5$@7=`9!+&*$�,'�*/�,
$'�0����&(/W7 �Q,����

��& : � 	�����&*];]�	#/��>,'7H&(/��9�%�����0Zd&(/U]4�0���'7�� 7 : 7H, � �>$?7H,��5$�7=�X,�& �.	#7fZ��<,����W[
�2������" C�[ �0�2"�� >	/��<&*]

,����^Z#7 R �%	 : ,'7H���87=/ $'� : � � 7=/��9&(/ :
� &(/ � C : Z�M D3]4&*$Q7f`�!#$'&.	*�0`��0/�,
&*]67=/#Z#7
	17=Z�	#� : �b7*�O7H, � �#7�� �
Z��5!2�0/#Z��0/�� � &(/X,����^!%�"$','7*�%	 : �"$	7=/���,'�*/��>�J&*]b��!#$'&�� : �0`
� O�&*$@�/*��*`�! : ����7H,Q7 � �>&(/��>�07�	"��� : �
,��#�",H�R� �>&.	 : ZVZ��0� : �
7H,��D�*/U7=/���,'�*/��>�9&*]3,����
M5254WC�EP6 � � �DC�EPE����BG " ��I/4QE?> ���SZ��5!%7*�>,��0ZV7=/
Og7��.	�$'�;'_� HO� IL/),����3�/*G�*`�! : ���*,����3, �R&-]4�0���'7�� : � ��& : 	#,'7H&(/�� �"$'�E�#7�� � : 7
� ��,��0ZL�O7H,��^$'���>,'�*/�� : �����
> ���'�5$�	*�J,��%�",-� :=: ]4�0���'7�� : �#�'& : 	�,'7H&(/��Q�"$'�)/�&*,��2�5,�,��5$@,��#�*/W� :=: 7=/�]4�0���'7�� : � ��& : 	�,'7H&(/����$M��#7 �
7 �8�*/T7=`�!2&*$','�*/B,R$��0����&(/I,�& �>&(/��'7=Z��5$8,�����[
�2� ����"FC#[ �0�2";���;&*] �*$'�0�", ��7��(/#7����5�*/��>���

Og7=/#� :=:
� � 7=/T,���� : 7H,��5$��", 	�$��S,����5$'���#��� �2�5�0/W7=/�,��5$�����,Q� : ��&�7f/I!%�"$','7f� : ��& : 	�,'7H&(/��ITWVO��`9�*7=/ :��
�2���5��	���� �'�",'7 �'] � 7=/��D� :=: ,���� �>&(/��',�$��*7=/B, ��`9� � �2�F7f`�!2&.� �'7�� : ��� M&�#�",97 ���6,��#� @ &(/���,�$��*7f/�,
@6$�&�� : �0` �#���-/#& ��& : 	�,'7H&(/ C ]4&*$-�/*��*`�! : ��,���� M5254WC�EP6���� �DC�EPE���� G�" �JIK47E(> D?� >�	�$-`��5,���&GZ��
�#�!	*�J��/#�", 	�$?� : �/*1,��0/��'7H&(/ ,�&9,��%7 �3, � !2�-&*] !%$'&�� : �0`
�
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(1���>,'7H&(/ HO� �H�O7 :=: � 	#`9`9�"$?7��5�@�*/#Z � 	�����,'�*/B,'7=�",��@&.	�$ �>&(/B,�$�7�� 	�,'7H&(/��"�&�#7 : �B(1���>,'7=&(/ HO� KD�O7 :=:

!#$'&.	17fZ�� ��&(`��6!2&(7=/B,��5$
�c�*/%Z-/����U�!	*�0/ 	���� ,��#�",�&.	�$�$'���'�0�"$
���S&*!+�0/���]C&*$ ]C& :f: &!�E� 	#!@$'�����0�"$
�?�@�

� � 6 � � <���� ��8 
 �! ������" � ? �$# ���>=&% <��9?'� ���

@ : 	���,��5$?7=/��)�9`9�",�$�7<* �5�*/2�2�	$'�0Z�	��>�0Z ,�&9,����KB��2� , E����('�2*> ( 4-�0�2��(922�%<N2.�'��< " �JI/4QE?>D�

IL/T,��#� �>&(/�,��/*G,-&*]�� : 	���,��5$�7=//�-	G7 �'7H,'�",'7H&(/��
! �",����	&*] �R����� 	����5$����@�P���#�!	*�<7 :=: 	���,�$��",��0ZX,��#�",

 & �5� : (1�0�"$
��� C 
 ( D.7 �R�J!+&.�P�5$�]'	 : `�&GZ�� : ,�& �>&*!2� �O7=,��-�#�"$�Z �>&(`9� 7=/#�",�&*$�7=� : &*!#,'7=`<7��0�",'7H&(/

!#$'&�� : �0` ��� : �]�%��	*�IZ��0� : ,D�O7=,��d,��#��!%$'&�� : �0` &*] � : 	���,��5$�7=//� �W`9�",�$�77* �2���5��	���� 7H,)7 ���

�>$
	��57f� : ��,��5!D7=/1� : 	���,��5$�7f/���	17*�'7H,'�",'7H&(/X!%�",�������IL/T&*$�Z��5$Q,�& � : 	���,��5$Q�_`9�",�$�7<* � Z � @ &*$?`97 ���
E%�T254-��&IH�� )�!#$'&*!2&.���Q,���� ,R&(/#Z 	b/��5$�� � � : �*&*$�7H,��#` C 0*) 8 D �&�#7 �?�_&*!%,'7=`97��5���3�)`��0��� 	�$��Q&*]

K P K
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�/.2���>,'7�	*�0/���� � � C�� D?� : ���%��	*������&.�O/�,��#�", � : 	���,��5$�7=//�J�)`9�",�$�7<* � 	��'7=/�� � 	����F�)`��0��� 	#$'�
&*]
�/.2���>,'7�	*�0/���� �����5�*/2�2�	$'�0Z�	��>�0ZI,�& ��& : 	G7=/��),����KB��2� , E����('�2*> ( 4-�0�2��(922�%<N2.�'��< " �JI/4QE?>D�

[O�07�� �_�2&*$���&1&1Z �',�$
	��>, 	�$'�-7f/ 
 (_]4&*$ � : 	��',��5$�7=/��)�9`9�",�$�77*F7 � �>$�	��57=� : �

M���� ����	#$�7 ��,'7 � 	�� 	#� :f:�� $'�5]4�5$'$'�0Z�,�&9���;0*) 8 �%���^�+�5�0/F7=`9! : �0`��0/B,��0ZF7=/_Z%7<.+�5$��0/�,^�3� � �E� �

����	*�5$�� : ��	�,��#&*$
� &IH����?�KR KO�?�FP ��) � M��#&.���J7=`9! : �0`��0/B,'�",'7H&(/��&�*�0/��5$��",��9�*/#ZT�/*1! : &(7H,OZ#77.+�5$'�0/B,
/��07�� �_�2&*$���&1&1Z ��,�$
	��>, 	�$������ M����S$'��� 	 : , �O&��#,'�*7=/��0ZM�+7=/X,��5$�` �
&*] A 	%� : 7H, � &*] �'& : 	�,'7H&(/��
�*/#Z
�>&(`�!�	#,'�",'7H&(/#� : �/.2&*$',��2�"$'�SZ#7*� �'7=`97 : �"$ ; ,���� � Z��5!2�0/#Z &(/X,����-!%�"$','7*�%	 : �"$O7=`9! : �0`��0/B,'�",'7H&(/@�

IL/_&.	#$R�/*G!2�5$�7=`��0/B, �R,�����	e�"$?7=�*/�,3!#$�&*!+&.�'�0Z-� � Z � @ &*$�`97*��� E�� 254 � &IH�� ) C 0*) 8 >;Db!#$�&!	G7=Z����
,����2�2����, A 	#� : 7H, � &*]���& : 	�,'7H&(/����/M��#�
	e�"$�7f�*/�,9!%$'&*!2&.���0Z(� ���>���� 	 �*/#Z )6� : Z�	�$�7=��� & �KR K�)
C 0*) 8 � DQ7 �	,�����] ����,�����,9��	�,	!#$'&.	17=Z#������& : 	�,'7H&(/��
&*] : ��� �$A$	#� : 7=, � ,��%�*/W,���&.���9!#$�&!	G7=Z��0ZA� �

0*) 8 >K�

O�&*$
,��#�-!#$'&�� : �0` &*] � : 	���,��5$�7f/��9�9`9�",�$�77* �#,��#�S� : �*&*$�7H,��%` ��� &*!#,
!#$'&!	G7=Z������+�5,�,��5$ ��& : 	 �

,'7H&(/��8,��#�*/I,���$'�5�H	"�"$�7=�*/B, �8&*] 0 ) 8 �

,R���5��	����R�R�R�#�!	*� ����&!�
/W,��#�",@,����)!#$'&�� : �0` &*] � : 	��',��5$�7=/��F�F`9�",�$�7<* �5�*/ �2�^$��0Z�	��>�0Z ,�&

,�����B��2� ,�E�����' 2�>#(�4-�0�2��(922� <N2��'�%< " �JIK47E(>D���R�R�#��	*� �>&(`�!%�"$'�0ZV,����9!2�5$']4&*$�`9�*/��>�)&*]3,����

	"�"$�7=�*/B, �
&*] 0 ) 8 �O7H,��T`��5,���&GZ�� �
	#7H,'��� : �S]C&*$	,����RB �2�$,�E�����'�2*> ( 4-�0�2��(922�9<;2��'� < " ��I/4QE?>D�

7=/ ! �"$','7 �%	 : �"$-�O7H,�� ,��#� ��� &*!#,F� : �*&*$�7H,��%` !#$'&*!2&.���0Z � � @ $�&B���Y& �QT�) � > 	�$9�/*G!2�5$�7=`��0/B, �

�#�!	*� ���#&!�O/�,��%�",b,����Q� : �*&*$�7H,��#` ��� &*!#,��$	�� 	#� :=:
� �"!#! : 7H�0Z�7=/�,��#� ��& : 	�,'7=&(/�&*]�,���� M $���	*� : 7=/��
(G� : ����`9�*/1@6$'&�� : �0` C M (S@�D?�c7*� �
	�!2�5$�7H&*$���7=/ A$	#� : 7H, � &*] ��& : 	�,'7H&(/����2,�&I� :=: ,�����,��0Z 	"�"$�7=�*/B, �

&*]�0*) 8 ��M&�#7 ��$'���
	 : ,<7 �9$'�0`9�"$��"��� : �2�(7
	*�0/ ,��#�", 0*) 8 �#���R�2�5�0/4�#7 ��,�&*$�7*�5� :=:�� �"!%! : 7H�0Z

7=/ � : 	��',��5$�7=/��D�D`9�",�$�77* 	��'7f/��T,��#�I`��0��� 	�$'� &*]Q�/.2���>,'7�	*�0/���� � � C�� D?� ]O&.�P��	*�5$�� ��� &*!%,<7 �
`�&*$'�X�/*1!2�0/��'7
	*���R7=/ �>&(`9!�	�,'�",'7H&(/#� : �/.+&*$�,��R,��%�*/ �2&*,���0*) 8 > �*/#Z!0 ) 8 ���/M��$	����3�*/
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&*!#!2&*$', 	#/%7H, � ]4&*$-�8�2�5,�,��5$-,�$��*Z��F� &5. �2�5, �R�5�0/ A 	%� : 7H, � &*]�� : 	��',��5$�7=/��F�*/#Z @ @TY ,'7=`��D�3���

Z#7 �
�>&!	*�5$'�0Z@�

: �JZ���	*� : &*!2�0ZI�D�2�5,�,��5$Q� : ,��5$�/#�",'7�	*�J� : �*&*$�7H,��#`�]4&*$ � : 	���,��5$�7=/����9`<�",�$�7<* �

: �R�#�!	*��!#$'&*!2&.���0ZT,�& � : 	���,��5$@�F`9�",�$�7<*]� � ��,G�P&�� ��,��5!U!#$'& �>�0Z�	�$'����IL/T,��#�K�%$
��, ��,��5!M�c�

��,'�"$','7f/�� �'& : 	�,'7H&(/ 7 �Q&��#,'�*7=/��0Z � � � �>&(/���,�$
	��>,'7�	*�K�#��	�$�7 ��,'7*���BM��#�#�����>&(/%Z ��,��5!D7=`�!#$'&.	*���
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