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 1jp^� bcg:kl^aXwT]sc^SX9ZrZ]R_d'V ��� � � ����� 	) *^aZ9s6d'VYZ9sc^cPcTrT]sc^�Nz|^a`m�aVYX9xaVY`iz|V'Zt^ [
ztR_X)ztj_V���BcbcZwT�j_^��j_V�[�aR_`cxfR_` Z9scV o b � }�V�T �aR_`�s T�d'VYZ9sc^cP�R T,�SRUT�R_Bmj_V�	 ��� � �0�SVYX [
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V�uabi[�Z]R_^a`iT�	 y [ST]s�tJPm^aZ,joR_`cV [\`iP Z9scV-T]d-[ j j�� ^ �aTr[\X9VeZ9scVqX9V�T]bmj_Z)Twz|^Sd'gcbcZ9V�P ��R_Z9s
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Z9scVrbc`iT]Z9XtVYZ)z9scV�P R_`DZ9VYXWk [az|V���R_Z9s�� � � <FD!	�<@<?<?<><?<?<@<?<><?<?<@<?<?<@<?<?<><?<?< &S�
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i[az|Z�[\`iP�z|^ad'gcbcZtV�P4T]^�jpbcZWRp^S` [\Z � � � < � k ^SX � 
i[\d t
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K[�d'gmj_V A!	 ' 	 <><?<?<@<?<?<@<?<?<><?<?< � "
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R_`DZ9VYXWk [az|Vez|^a`iPSR_Z]R_^a`�E4� ������� � RUT�x\R_�aVY`�	;<?<?<@<?<?<><?<?<@<?<><?<?<@<?<?<@<?<?<><?<?< ����$

$ 	 � u0bcdqVYX]RUzY[Aj X9V�TWbmjpZ|T�kl^aX � 
K[�d'gmj_V $ 	FDr[\Z � � � < � ��R_Z9s / � �#� ��� � z 	 o scV0d>R 
cV�P
R_`DZ9VYXWk [az|Vez|^a`iPSR_Z]R_^a`�E4��� ��� ( ��� ��� � ��� ( ��� �HRUT�x\R_�aVY`�	 <@<?<><?<?<@<?<?<@<?<?<><?<?< ����'

�



#N���v%g��� �P; 7 � ��;>%���


� [\d&�aVYX9C<xSX)[\Z9V|klbmj kl^aX,deC<Z9scV�T�RUTr[aPm�SR TW^aX���}HX9^\klV�T9T]^SX �0[�`iPc[Ajoj ��V��HV�uabcV>k ^aX,smRUT�R_`D�\[Aj_bi[\Bmj_V
[aT9T�RUT]Z)[�`iz|V��ixabmRUPc[\`iz|V���VY`iz|^abcX)[�xaVYd'VY`mZ [\`iPqklX]R_VY`iPcT]smR_g Z9scXt^abcxasc^abcZ0deC<}Hs�	 y TWZ9biPmC:[\`iPfZ9scV�T�RUT
gcX9^ x V�z|Z�	 � ZfRUT:[\` VY` x ^\CD[\Bmj_V6V�
{g�VYX]R_VY`iz|V ��^SX �aR_`cx ��R_Z9s smR_d,	�w�V6`c^aZ<^a`mj_C BcX9^abcxasmZ-dqV Zt^
Z9scVfk Xt^a`DZWRpVYXe^\k,`Dbcd'VYXWR zY[ j�[�`i[Aj_C{T�RUT�R_` Z9scVfX9V�T]V�[�X)z9s BcbcZ'[AjUT]^6Z)[�bcxasDZ�d'V:[hxaX9V�[\ZePmV�[Aj�[\Bi^SbcZ
[\gcgmjoRpV�P�df[\Z9scVYd-[\ZWR zYT,[\`iP6^SZ9scVYXrV�
{g�VYX]R_VY`iz|V�T?Rp` xaVY`cVYX)[Aj 	q�0bcXrR_`c`DbcdqVYX)[\Bmj_V-ZWRpdqV�TrPSR Ttz|biT9T�R_`cx
[\`iP:uSbcV�T]Z]R_^a`mR_`cx<Z9scV�gcX9^aBmj_VYd-T���[\`iP:ztscVYVYX]R_`cx:[\`mC [Sz9smR_VY�aVYd'VY`mZ)T,Z9^SxaVYZ9scVYX ��Rojoj�jpV�[A�aVe[�jU[aT]Z]R_`cx
RpdqgcX9V�T9T�R_^a`�	 � j_^D^ �rkl^aX �0[\X)P,Z9^rz|^\jojU[\Bi^SX)[\Z]R_`cx��vRpZts�smR_d ^a`�k bcZ9bcXtV�X9V�T]V�[�X)z9s'[\`iP�V�
cgiV�z|Z�z|^a`iT]Z)[\`mZ
T]bcgcgi^aXtZ0klX9^ad/smR_d,	

� ��^abmjUP6[AjUT]^fjoR �aV'Z9^fZ9si[\`!�hZ9scVw^aZtscVYXrd'VYdeBiVYX)T,^\k�deC:T]bcg�VYX9�SR TW^aX9C z|^ad'deR_Z9ZtVYV�E�}HXt^\k V�TtT]^aX
��^\C{z|V�OrPc[\d-T��a}1X9^\klV�T9T]^aX��,VY`c`cVYZ9s  *bcBiV��m[\`iPe}HX9^�k V�T9TW^aX��r[�t	��RpZ o bc`cx�	 � `qgi[\X9Z]RUz|bmjU[\X�}HXt^\k V�TtT]^aX
��^\C{z|V'OrPc[\d-Tr[�`iP }HX9^�k V�T9TW^aX
�,VY`c`cVYZts  *bcBiVqsi[��SV�gi[ Rp`iTWZ)[�SRp`cx�jpC X9V�[aPhZ9scX9^abcxSs deChZ9scV�T�RUT�	 �
X9V�[Ajoj_C:[\gcgcX9V�ztRU[\Z9V�Z9scV|R_X�Z]R_d'V���z|^ad'd'VY`mZ)T�[\`iP:TWbcxaxaV�T]Z]R_^a`iT �{[�`iPf^aZ9scVYX�T]bcgcg�^aX9Z�[�`iP<VY`iz|^abcX)[�xaVLt
d'VY`DZvk ^aX�d�C<T]bizYz|V�T9T 	

� ��^abmjUP [AjUT]^ joR �SV:Z9^ Ztsi[\`!� Z9scVfkJ[az|bmj_Z C��0TWZ9biPmVY`DZ|T-[\`iP TWZ)[A� [\Z'Z9scV y VYgi[\X9Z9dqVY`DZe^\krO�g�t
gmj R_V�P �6[\Z9scVYd-[\ZWR zYT � ~ `mR_�aVYX)T�R_Z]C ^\kw��[aT]smR_`cxaZ9^a` k ^SX-gcX9^\�SRUPSRp`cx [�T]Z]R_debmjU[\Z]R_`cx VY`m�aR_X9^a`cdqVY`DZ)T 	
} Rp`i[ j j_C � ��^abmjUP [AjUT]^ joR �SV Zt^4Z9si[�`!�4deC�kJ[\deRoj_C kl^aX'Z9scV|R_X<z|^a`iT]Z)[\`mZ-T]bcgcg�^aX9Z�	 o smR TfXtV�T]V�[\X)zts
�v[STrT]bcgcgi^aXtZ9V�P�Rp` gi[\X9Z,BDC0u:}*� m X|[\`DZ|T y � ��t &�'�$#" D ��� [\`iP y � ��t � A �\� DhA � �i[�`iP y � � m X)[\`mZ
y � t6} m ��' t � D � ��A $c��&c� 	
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� `mZ9VYX]kJ[az|V'gcXt^aBmj_VYd-T�si[��SV-[\Z9Z9X|[az|Z9V�P6[fj_^aZ�^\k�[\Z9Z9VY`mZ]R_^a`hk Xt^ad `mbcd'VYX]RUzY[Aj0[\`i[Aj_C{TWZ)Tr^\�aVYX�Z9scV
CaV�[\X)T�	 �6[\Z9scVYd-[�Z]RUzY[AjojpC���R_`DZ9VYXWk [az|VegcX9^SBmjpVYdfTrbiT]bi[Ajoj_Chj_V�[aP6Z9^:PSRo��VYX9VY`mZ]RU[Aj�V�uabi[�Z]R_^a`iT��0sc^mT]V�Rp`�t
gcbcZvPc[�Z)[r[\`iPfT]^\j_bcZ]R_^a`iT*si[A�aV�PSRUT9z|^a`mZ]R_`DbmR_Z]R_V�T�^SX�`c^a`�tJT]dq^D^aZtsc`cV�T9T�[az|Xt^DT9T�TW^ad'V�R_`mZ9VYX]kJ[az|V�	 � [�`DC
`Dbcd'VYXWR zY[ j�dqVYZ9sc^{PcT�PmV�T�R_xa`cV�Pqkl^aX�T]d'^m^aZ9s-T]^�jpbcZWRp^S`iT�Pm^e`c^aZ ��^aX �eVNp ztR_VY`DZWjpCqkl^aXHR_`mZ9VYX]kJ[az|V�gcXt^aB�t
jpVYdfT�	 o smRUT�Z9scV�T�RUT RUTHz|^a`iz|VYX9`cV�P ��R_Z9s'PmVY�aV|j_^agmR_`cx��\R_d'gcX9^\�SR_`cxw[\`iPe[\`i[Aj_CD�|R_`cx�`Dbcd'VYXWR zY[ jid'VYZ9sc^cPcT
k ^aX*� [\XWRp^SbiT�R_`DZtVYX]k [Sz|V0gcX9^aBmj_VYd-T1biT�R_`cx \^R�g JLH�Gic��(Q�GNbdKLMLg QR���GNg S�M�	�� V ��Rojoj Z|[�aV0[aPm� [�`DZ)[�xaV�^\k�Z9scV
ztj [ST9T�RUz-z|VY`mZ9X)[ j�PSR ��VYX9VY`iz|V<T9ztscVYd'V<[\ZrX9VYxabmjU[\X�xaX]RUP6gi^�Rp`mZ)T �0smRUz9s [\X9V'[��0[�C�k Xt^ad�Z9scVeR_`mZ9VYX]kJ[az|V
[\`iP PmVYX]R_�aVfd'^cPSR niV�P�PSRo��VYX9VY`iz|V Ttz9scVYd'V�T�[\Z,R_X9X9VYxabmjU[\XexaXWR P gi^\R_`mZ)T�	 o scV�T]V-[\X9Vqd�bizts6klV���VYX,Rp`
`DbcdeBiVYXeZ9si[�` ZtscV'X9VYxabmjU[\X�^a`cV�TwT]^hZ9smRUT���Rojoj0`c^aZ,R_`iz|X9V�[aT]VfZ9scV-z|^Sd'gcbcZ)[\Z]R_^a`i[ jvz|^DT]ZrZt^D^<debizts�	
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Z9scV�TWV'gcX9^aBmj_VYd-T�	f� VfPSR Ttz|biT9TeT]^ad'Ve^a`cVLtJPSR_d'VY`iT�R_^a`i[ j�gcX9^aBmj_VYd-T ��R_Z9s4PSRo��VYX9VY`DZ�R_`mZ9VYX]kJ[az|V
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�SRUT9z|^abiT�R_`iz|^adqgcX9V�T9T�R_Bmj_VPqibmRUP-z|^a`mZ)[AR_`mR_`cx�[�`wR_d'dqVYX)T]V�PeB�^abc`iPc[\X9C�	 � k Z9scV�V|��V�z|Z|T�^\kiR_`cVYX9Z]RU[
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/ 	 �����
	� � 	 � 	�9��� � �
/ 5�	�#� � �

�0scVYXtV�	��RUT,Z9scV5qibmRUP6�aV|j_^cztRpZ]C�� 	<RUT,Z9scV5qibmRUP6gcX9V�T9TWbcX9V����RUT,Z9scV'z|^a`iT]Z|[\`DZ qibmRUP6�SR Ttz|^DT�R_Z]C��
[\`iP 	QRUT0Z9scVrB�^abc`iPc[\X9Cfkl^aX)z|V

	 � 	� ��� ���
	 �
��� � -��

	2 ��� � � � � | � 	� ( 	� ��� � � �9� � � � � � 	FDm�

�0scVYXtV 	� � � ��� �,R TqZ9scV ��[\xaX)[�`cx\RU[\` X9VYgcX9V�T]VY`mZ)[\ZWRp^S` ^\k ZtscVfRpdqd'VYX)T]V�P d'^\�aR_`cx�Bi^abc`iPc[\XtC��
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gcX9^SBmjpVYdfT0Z9scV�gcX9V�T9T]bcXtV���Rojoj�si[A�aVw[ x bcd'g6PSRUT9z|^a`mZ]R_`DbmR_Z]C [az|Xt^DT9T�Z9scV,R_`mZ9VYX]kJ[az|V�[�`iP:T]^)�vR joj
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� V'[\gcgmj_C ZtscVwR_d'dqVYX)T]V�PhR_`mZ9VYX]kJ[az|Ved'VYZ9sc^cPhk ^SXwT]biz9s6gcX9^SBmjpVYdfT,R_` � si[\gcZtVYX � 	 y VYZ|[ARojpV�P
[\`i[ jpCcT�RUT,Z9^fsi[\`iPSj_VeZ9scV'PmV|jpZ|[qk bc`iz|Z]R_^a` [\`iP R_Z)TrPmVYX]R_� [\ZWRp�SV-[\X9V�x\R_�aVY`:Z9^<PmVYX]R_�aVeZ9scV x bcd'g
z|^a`iPSR_Z]R_^a`iT,`cVYV�PmV�P�kl^aX�^abcX�Rpdqd'VYX)T]V�P Rp`mZ9VYX]kJ[az|V�d'VYZ9sc^cP 	HONuabi[ST�R t6u0V��0Zt^a`:d'VYZtsc^{P ��R_Z9s
X)[�`!�mtUAqbcg Pc[\ZWRp`cxfRUT,biT]V�P�Z9^<T]^\j_�aVwZtscV�`c^S`mj R_`cV�[\XwTWC{T]ZtVYd ^\k�V�uSbi[\Z]R_^a`iT �0scVY`6Z9scV � X)[\`!�^t
uvRUz9sc^\jUT]^S`:R_d'gmjoRUztR_Z'T9z9scVYdqVrRUT0biTWV�P<kl^aX0ZtscV�T]Z]Ro� PSRo��VYX9VY`mZ]RU[AjHV�uabi[\ZWRp^S` � � 	 � ��PmVYZ9VYX9deR_`mR_`cx
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� W��^W � :�l^K M ��K ThK]bdH�R HIJ bUlmK>gUc>c K GDMLKNS�gUR�bdK G JLQ�nNK c>K bUlmH]SmW
� �a^\j_�aV�Z9scVw} y � ^a`:[ebc`mRokl^aX9d � [�X9Z9V�T�RU[\`<xaXWR P 	

� ~ T]V,ni`mR_Z9V'PSRo��VYXtVY`iz|Vwd'VYZ9sc^cPcT�	
� � d'd'VYX)T]V�Z9scV,R_`DZtVYX]k [Sz|V � T|�HR_`:ZtscV � [\X9Z9V�T R [�`<xaX]RUPcT�	
� O,gcgmj_C Z9scV6T]Z)[\`iPc[\X|P PSRo��VYX9VY`iz|V T9z9scVYdqV [\Z'XtVYxabmjU[\X-xSX]RUP g�^\R_`DZ|T)�0smRUzts [\X9V:[��0[�C klX9^ad
R_`mZ9VYX]kJ[az|V � T|� 	
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� �h^cPSR klC<Z9scVwPSRo��VYX9VY`iz|V'T9ztscVYd'Vw[\Z�R_X9X9VYxSbmj [�X�xaXWR P�gi^\R_`mZ)T �0smRUzts [\X9Vr`cV�[\X0ZtscV,Rp`mZ9VYX]kJ[az|V�BDC
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� �a^\j_�aVeZ9scV�X9V�T]bmj_Z]R_`cx:T]CcT]Z9VYd7^�k�PSR ��VYX9VY`iz|VeV�uSbi[\Z]R_^a`iT�Z9^'xaVYZ,Z9scVe[\gcgcX9^�
DR_d-[�Z9V�T]^�jpbcZWRp^S`:^\k
Z9scVwPSRo��VYX9VY`mZ]RU[AjHV�uabi[\ZWRp^S`�	

� � T]Z]R_d-[\Z9VrZtscVrx\j_^aBi[Aj VYX9Xt^aX�Z9scX9^abcxas<ZtX9bc`izY[\Z]R_^a`hVYX9X9^aX0[\`i[Aj_CcT�RUT�	
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`c^wz|^DT]Z�kl^aX�xaX]RUP�xaVY`cVYX)[\Z]R_^a`��a[�`iPrZ9scV�z|^a`D�SVY`DZ]R_^a`i[ jKPSRo��VYX9VY`iz|V�T9ztscVYd'V�T�zY[\`eBiV�biT]V�P�[\Z dq^DT]Z�xaXWR P
gi^\R_`mZ)T � X9VYxSbmj [�XY� �0smRUzts:[\X9V�[��0[ACrklX9^ad Z9scV0R_`mZ9VYX]kJ[az|V � T|��T�R_`iz|VrZ9scVYXtV�[\X9V,`c^�RpXtX9VYxabmjU[\X]R_Z]R_V�T�Z9scVYXtV�	
�0`mjpCfZ9sc^DTWV�g�^\R_`DZ)T*`cV�[\X�Z9scV�R_`DZtVYX]k [Sz|V � T|� � �0smRUz9s:[\XtV0biT]bi[Ajoj_C<debiz9seklV���VYX�Z9si[\`fZ9scV�XtVYxabmjU[\X�xaXWR P
gi^\R_`mZ)T���`cVYV�P:T]g�V�ztR [ j1[\ZtZ9VY`DZWRp^S`�	

� VYX9Z|[AR_`mjpCfZ9scVYX9Vr[\X9V,d-[\`mCe^aZ9scVYX �0[AC{T1Z9^�PSRUT9z|X9VYZWRp�YV?R_`DZ9VYXWk [az|VrgcXt^aBmj_VYd-T�	 ~ T�R_`cx'[wxSX]RUPfZ9si[\Z
z|^a`mk ^SX9d-TrZt^:Z9scVeR_`mZ9VYX]kJ[az|VqR T�[\`�^aBD�SR_^abiTw[ jpZtVYX9`i[\Z]R_�aV�� kl^aXwV�
i[\d'gmj_V<[:T]Z9Xtbiz|Z9bcX9V�P6xaXWR P Z9si[\Z,RUT
PmV|k ^aXtd'V�P�Rp` Z9scVe`cV|RpxSsDB�^aX9sc^m^{P6^�k�Z9scV�Rp`mZ9VYX]kJ[az|V � V�	 x+	�� " � ��^aXr[\`hbc`iT]Z9X9biz|Z9bcXtV�P6Z9X]RU[\`cxabmjU[\ZWRp^S`�	
o scV�ni`mRpZtV�V|j_VYd'VY`mZ,d'VYZ9sc^cP<^a`6T]biz9s [exSX]RUP���^abmjUPhBiV�[q`i[\Z9bcX|[Aj�ztsc^\RUz|Vwkl^aX0V|jojoR_gcZ]RUz'V�uSbi[\Z]R_^a`iT �
[\`iP'zY[\`eBiV�biT]V�P>�aVYX9CwT]bizYz|V�T9T k bmjoj_C � V�	 x+	 �1�BD � � 	 w0^��VY�aVYX�� R_`�df[\`DCez|^a`mZ9V�
{Z|T�Z9scV�biT]V�^\k�[0bc`mRokl^aX9d
xaX]RUP<d-[AC'B�VwgcX9V|klVYX)[\Bmj_V�	

� `hgi[\X9Z]RUz|bmjU[\X��{k ^aX�Z9scVrV�uabi[�Z]R_^a`
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j R_`cV�[\XfT]C{TWZ9VYd�RUT�d'^cPSR niV�P � T]VYV � si[\gcZtVYX Am� 	 o smRUT�d'V�[\`iT?Z9si[\Z?k [aTWZw}�^\RUT9T]^a` T]^\j_�aVYX)T�zY[\`4T]ZWR joj
BiV6biT]V�P Zt^ TW^\j_�aV:Z9scV:TWC{T]ZtVYd	^a` [ bc`mR kl^aX9d!xaX]RUP ��[\` [SPm� [\`mZ)[\xaV<Ztsi[\Z ��^Sbmj P BiV�jp^mT]Z-^S` [\`
RpXtX9VYxabmjU[\X,xaX]RUP 	 � �aVY`<Rok+ RUT0PSRUT9z|^a`mZ]R_`Dbc^abiTrTW^'Z9si[\Z0ZtscV�z|^mVNp ztR_VY`DZ)TvR_`:Z9scV?joRp`cV�[�X T]CcT]Z9VYd3d�biTWZ
BiVrd'^cPSRoniV�P �cZ9scVrT]C{TWZ9VYd/d-[AR_`DZ|[AR_`iT�ZtscV T9[�d'V�Bmj_^cz �fT]Z9X9biz|Z9bcXtV [aT1R_`fZ9scV z|^S`DZ]R_`mbc^abiT0zY[aTWV�	��0`cV
zY[\` Z9scVY` biTWV:[��\[ARojU[\Bmj_V TW^\k Z �0[\X9VfPmV�T�R_xa`cV�P Z9^�[azYz|VYgcZ-[hbiT]VYX"!{TWgiV�ztRoniV�P T]Z9VY`iztRoj ^S` [:bc`mRokl^aX9d
X9V�z|Z)[\`cxabmjU[\X,xaX]RUP 	

�h^aX9V�Rpdqgi^aX9Z|[\`DZWjpC�� ��V6[\X9V<R_`mZ9VYX9V�T]ZtV�P gcXWRpdf[\X]Roj_C R_` Z]R_d'VLtJPmVYg�VY`iPmVY`DZhgcX9^aBmj_VYd-T��,[\`iP Z9scV
Rp`mZ9VYX]kJ[az|V�T�[\X9VeZ]CDgmRUzY[Ajoj_C d'^\�SRp`cx+	wO�j_Z9sc^abcxas6R_Z?R T?gi^DTtT�R_BmjpVfZ9^<PmVY�aV|j_^ag�d'^\�aR_`cx<d'V�T]s d'VYZ9sc^cPcT
Z9si[\Zrz|^a`mk ^SX9d Zt^-Z9scV�R_`mZ9VYX]kJ[az|V�T�R_` V�[Sz9s6Z]R_d'V'T]Z9VYg���Z9smRUT�RUT,xaVY`cVYX)[Ajoj_C6debiz9shd'^aX9Vez|^ad'gmjoRUzY[\Z9V�P
Z9si[\`:T�R_d'gmj_C:[Ajoj_^��R_`cx'Z9scV,R_`DZtVYX]k [Sz|VrZ9^ed'^\�aV�XtV|j [�Z]R_�aVrZ9^'[?n!
{V�P�bc`iPmVYX]j_CaR_`cxfbc`mR kl^aX9d3xaX]RUP 	(}c^SX
V�
K[\dqgmjpV��KZ9scV�R_d'd'VYX)TWV�P'B�^abc`iPc[\X9C'dqVYZ9sc^{Pqsi[aT1BiVYVY`<�aVYX9C'T]bizYz|V�TtT�k bmj�R_`fd'^{PmV|joR_`cx>qi^� R_`f�aVYX9C
z|^ad'gmjoRUzY[\Z9V�PhZ]R_d'VLtJPmVYgiVY`iPmVY`mZrxaVY^adqVYZ9X]R_V�T0T]bizts:[aT�Z9scVrB�V�[\Z]R_`cxfscV�[\X9Z ��R_Z9s:�\[Aj_�aV�T�^ag�VY`mR_`cx:[\`iP
ztjp^mT�R_`cx � T]VYV0Z9scV0`cV�
cZ�TWV�z|Z]R_^a`�� 	 o smRUT ��^Sbmj P>BiV�PSRhp z|bmj_Z�Rok�`c^aZ�R_d'gi^mT9T�R_Bmj_VrZ9^�Pm^���R_Z9sqxaX]RUPcT*Z9si[\Z
z|^a`mk ^SX9d7Z9^'ZtscVrBi^abc`iPc[\XtC�	

� W��^W�� F.KLM ��gUR�� M~gUc>c K GDMLKNS 2 H�\^R�S�Q�G.0@c K bUlmH]S^W
O dq^aX9V�z|^Sd'gmjoR zY[�Z9V�PeR_`mZ9VYX]kJ[az|V�gcX9^aBmj_VYd [�X]RUT]V�T R_`'biT�R_`cxwZ9scV gUc>c K GDMLKNS 2 H�\^R�S�QG(05c K bUlmH]S � �  � �
Z9^�T]^�jp�SV0Z9scV�R_`iz|^ad'gcXtV�T9T�R_Bmj_V u�[A�SRpVYX !i�aZ9^��aV�T�V�uSbi[\Z]R_^a`iT1R_`-[?X9VYx\R_^a`)��R_Z9s<z|^ad'gmjoRUzY[\Z9V�PqxaVY^adqVYZ9X9C�	
o smRUT0d'VYZtsc^{P �0[aT1^aX]R_x\R_`i[Ajoj_C PmVY�aV|j_^ag�V�P<BmC }�V�T �SR_`�� �i� � � � � A � Zt^�dq^{PmV|j�Bmj_^D^cP@qi^� R_`:Z9scVrscV�[�X9Z��
[\`iPhsi[aT0T�R_`iz|V'B�VYVY` biTWV�Pfkl^aX0d-[\`mC<^aZ9scVYX,gcX9^aBmj_VYd-T �igi[\XtZ]RUz|bmj [�X]j_C<R_`6BmRp^SgcsDCcT�RUzYT3� $ � �9�FAhA�� � �FA $ � �
�FA ' � 	 o scV'RUPmV�[�RUT�Z9^ T]^�jp�SV-Z9scV u,[��SR_VYXDt]�aZ9^��SV�TwV�uSbi[\Z]R_^a`�^a`4[hbc`mRokl^aX9d xaX]RUP Rp` [hX9V�z|Z)[\`cxSbmj [�X
X9VYx\R_^a`fR_` T]gmR_Z9Vr^�k Z9scVwz|^ad'gmjoRUzY[\Z9V�P�Z]R_d'VLtl� [�X9CaR_`cxfxaVY^ad'VYZtX9C � T]VYV } R_x � 	FA{� �aV�	 x+	 �mZ9scV�scV�[�X9Z �0[Ajoj 	
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Z9scVrkl^aX9d
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^\k0[azYz|bcX)[az|C [\`iP T]Z)[\BmRojoR_Z ChR_` Z9smRUT�[\gcgcX9^D[azts�	 ~ T]bi[Ajoj_C smR_xascVYXw^aX|PmVYXw[azYz|bcX)[\Z9VfPSR ��VYX9VY`iz|V
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X9V�T]VYX9�a^�RpX|T �BA � � � � � � � � ' � 	 o scV0R_d'dqVYX)T]V�PqR_`DZtVYX]k [Sz|V�d'VYZtsc^{P>RUT0PmVYX]R_�aV�Pqkl^aX�T]biztsfV|j joR_gcZ]RUz�gcX9^aBmj_VYd-T
Rp` � si[\gcZ9VYX\A!	

y RUT9z|^a`mZ]R_`Dbc^SbiT'z|^DVNp<ztRpVY`mZ'gcX9^SBmjpVYdfT�[ j TW^ zY[�`4B�Vfk ^abc`iP R_` sDCmgiVYXtBi^\joRUz<V�uSbi[\Z]R_^a`iT���k ^aXeV�
�t
[\d'gmj_VhRp` �0[A�aVfgcX9^agi[\xD[�Z]R_^a` Z9scXt^abcxas `c^a`�tlsc^adq^axaVY`cVY^abiTqd'V�PSRU[ ��R_Z9s PSRUT9z|^S`DZ]R_`mbmR_Z]R_V�TfR_` Z9scV
gcX9^agi[\xD[�Z]R_^a` T]giVYV�P 		}K^aX'V�
i[\d'gmj_V��0T]^\j_�SR_`cx�Rp`m�aVYX)TWV:gcX9^aBmj_VYd-T>R_` ^\Roj�V�
cgmj_^aX)[\ZWRp^S` TWV|R TWd'^\j_^axaC
X9V�uabmR_X9V�Tr[qxa^m^{PfZtV�z9sc`mRUuSbcVek ^SX�T]^\j_�SRp`cx<ZtscVrkl^aX �0[\X)PqgcX9^aBmj_VYd,� �0smRUzts<RUT,Z]CDgmRUzY[Ajoj_C [qsmCDg�VYX9Bi^\joRUz
V�uabi[\ZWRp^S`��vRpZts PSRUT9z|^a`mZ]R_`Dbc^SbiTrz|^DVNp ztR_VY`mZ)T���^aX �v[A�aVwTWgiVYV�PcT���[\Z�xaVY^\j_^ax\RUzY[Aj�R_`DZ9VYXWk [az|V�T 	0}HX9^axSX9V�T9T
si[aT0B�VYVY` d-[aPmV?k ^SX T]^�jp�SR_`cx:T]bizts:gcX9^aBmj_VYd-T�R_`6^a`cV�^aX�Z ��^-T]gi[Sz|V�PSR_d'VY`iT�R_^a`iT ��R_Z9shn!
{V�P Rp`mZ9VYXDt
k [az|V�T�BmC � si[\^adeR_`cx � si[\`cx+�a[�}1s�	 y 	 TWZ9biPmVY`DZH^�k �0[\`iPmC)��V��HV�uSbcV��abiT�R_`cxwZtscV�R_d'dqVYX)T]V�P�R_`mZ9VYX]kJ[az|V
d'VYZ9sc^cP:PmV�T9z|X]R_B�V�P<R_` �FD � � [\`iPfZ9smRUT�Z9scV�T�RUT�	



� D

b���Q�#��c3 �HQp%'�)5 5'�c3.�': �a^Sd'VYZ]R_d'V�T�gcX9^aBmj_VYd-Tr^S`<R_X9X9VYxabmjU[\XrXtVYx\R_^a`iTrzY[\`6BiVesi[\`iPSj_V�P6d'^SX9V
V�[aT�Roj_C [ST�Rp`mZ9VYX]kJ[az|VegcX9^aBmj_VYd-T,BmC:VYdeB�V�PcPSRp`cxhZ9scVeX9VYx\R_^a`hR_`DZt^:[fX9V�z|Z)[\`cxabmjU[\XrPm^ad-[ Rp` [\`iPhZ9scVY`
T]^\j_�aR_`cx Z9scVhV�uabi[�Z]R_^a` ^a` [ � [\X9Z9V�T�RU[\` xaX]RUP�R_` Z9scVhX9V�z|Z)[\`cx\j_V�	 o scV:^aXWRpx�Rp`i[ j B�^abc`iPc[\X9C Z9scVY`
BiV�z|^ad'V�T<[�` R_`DZtVYX]k [Sz|V�	 o scV6^aX]R_x\R_`i[Ajw[\gcgmjoRUzY[\Z]R_^a` ^�k�}�V�T �aR_`�s T>R_d'd'VYX)TWV�P B�^abc`iPc[\X9C d'VYZ9sc^cP
biT]V�P ZtsmR Te[\gcgcXt^D[azts - ZtscV qibmRUP�PmCD`i[\d>R zYT�gcX9^SBmjpVYd ��R_Z9smR_` Z9scVqscV�[\X9Z��0[aT,V�
cZ9VY`iPmV�P�Z9^:[ qi^�
gcX9^aBmj_VYd ^\�aVYX,[eX9V�z|Z)[\`cx�jpV�	

OrTH[\`c^aZ9scVYXHV�
i[\d'gmj_V��DTWbcgcgi^DT]V ��V �0[\`DZ�Z9^wT]^�jp�SVv[�`�V|jojoR_gcZ]RUz,V�uabi[�Z]R_^a`e^a`'[\`�RpXtX9VYxabmjU[\X�XtVYx\R_^a`
� 	�� V�zY[\`'VYdeB�V�P'Z9scV�X9VYx\R_^a`eR_`-[ j [�X9xaVYXHX9V�z|Z)[�`cxabmjU[\X�Pm^adf[AR_` � 	 }c^aX*V�
K[\dqgmjpV�� ��V�z|^abmjUP-TW^\j_�aV
Z9scV y R_X]RUztsmjpVYZ,gcX9^aBmj_VYd

��� � � ��� � � � R_` � �
� � 4 ^a` ��� �

BDC<V�
cZ9VY`iPSR_`cx'R_Z0Zt^'Z9scVrgcX9^aBmj_VYd

� � � � � � � � 	��
�
 � � � � ��� ( � ��� �9��� ��� (  � � �9��� � Rp` � � � � 	 �a� �

� � � � ^a` � � <

o scVrgcX9^aBmj_VYd3R TvZ9scVY`<Z9^'PmVYZ9VYX9deR_`cV  ��� ��T]^eZ9si[\Z�Z9scVwz|^S`iPSRpZWRp^S`%� �54-^a` ��� RUT0Tt[\Z]RUT�niV�P 	 o scV
T]^\j_bcZ]R_^a` R T�T]Z]Rojojvz|^a`mZ]R_`mbc^abiTr^a`6Z9scVqVY`mj [�X9xaV�P6X9VYx�Rp^S` � ��BcbcZ�`c^aZwT]d'^m^aZ9s [az|X9^mT9T,Z9scVeR_`mZ9VYX]kJ[az|V
� � 	

o smRUT gi[\X9Z]RUz|bmjU[\X�gcX9^aBmj_VYd si[aT�B�VYVY`�V�
cZ9VY`iT�R_�aV|j_CeT]Z9biPSR_V�P?Rp`�Z9scV�gi[ST]Z [\`iP�[�`DbcdeB�VYX ^\kiPm^ad-[ Rp`
VYd�B�V�PcPSR_`cx:gcX9^cz|V�PmbcX9V�T,si[A�aVwB�VYVY`4PmVY�aV|j_^ag�V�P �  � �&� ��zY[\gi[aztR_Z)[\`iz|V�d'VYZ9sc^cPcT3� ��� � � �FA � � ���BD $ � � � � $ �
[\`iP�d'VYZ9sc^cPcT�Bi[aT]V�P�^a`�TW^\j_�aR_`cx,R_`DZtVYxaX)[AjcV�uabi[�Z]R_^a`iTH[Aj_^a`cx ��� 	H��kigi[�X9Z]RUz|bmjU[\X�`c^aZtVHRUT�Z9scV�d'VYZ9sc^cP
^\k � [ACa^3�FD $ ��T�R_`iz|V��{[ k Z9VYX�TW^\j_�aR_`cx'[\`�R_`DZ9VYxSX)[Aj V�uSbi[\Z]R_^a`>k ^aXHZtscV�T]^abcX)z|V,T]Z9X9VY`cxaZtsiT  ��� � �mT]scV0Z9scVY`
biT]V�TrZ9scVqX9V�T]bmj_Z]R_`cx x bcd'giT,R_`4PmVYXWRp�\[\Z]R_�aV�Te[az|X9^mT9T ��� Z9^:PmVYZ9VYX9deR_`cV'ZtscV'X]R_xasmZrsi[\`iP T�RUPmVeR_`�Z9scV
}�^\RUT9T]^a`<gcX9^SBmjpVYd � � 	 �a� � biT Rp`cxf[eZ9V�ztsc`mR uSbcVwZtsi[\Z*R Tv�aVYX9C<ztjp^mT]V|j_C<X9V|jU[\Z9V�PfZ9^e^abcX0dqVYZ9sc^{PqR_`<Z9smRUT
zY[aT]V�	
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T]gi[az|V T�R_�YV z �0ZtscVY` �%� � � � � �wRUT<[\` RpXtX9VYxabmjU[\X<xaX]RUP gi^�Rp`mZ�	  *C Z9scV T�R_xa` ^\kwZ9scV�Rp`c`cVYX<gcXt^{Pmbiz|Z
^\k ��� � ( � � � � � ( � � ��� 5 	� � ��V-zY[\` Z9V|joj�^a` ��smR zts T�RUPmV-^\k�Z9scVqRp`mZ9VYX]kJ[az|V'ZtsmR T�xaXWR P gi^\R_`mZwjoR_V�T�	
o scV'gi^�Rp`mZ ��� � ��� � ��R T�[AjUT]^ Tt[��SV�P [ jp^S`cx,��R_Z9s ^SZ9scVYX,R_`mk ^aXtd-[\Z]R_^a`4[�`iP6biT]V�PhjU[\Z9VYX?k ^SXrZ9scVej_^{zY[ j
z|^D^aX|PSRp`i[�Z9VwZ9X|[\`iT�kl^aX9d-[\ZWRp^S`'`cVYV�PmV�PhZ9^'PmVYX]R_�aVrZ9scVrd'^cPSRoniV�P PSRo��VYX9VY`iz|VeT9z9scVYdqVw[\Z�Z9scV,R_X9X9VYxabmjU[\X
xaX]RUP<g�^\R_`DZ ��� � ��� � � 	

o scV [\gcgcX9^m[az9s PmV�T9z|X]R_BiV�P�[\B�^ �SV:si[aTfB�VYVY` biT]V�P T]bizYz|V�T9T�klbmjoj_C k ^SX [ `DbcdeB�VYX<^\kwR_`mZ9VYX]kJ[az|V
gcX9^aBmj_VYd-T��vRpZts4z|^ad'gmjoRUzY[\Z9V�PhR_`mZ9VYX]kJ[az|V�T�	  �[aT]V�Ph^a`6Z9smRUTw[\gcgcXt^D[azts���V�si[��SV���X]R_Z9Z9VY` [ }c^aXtZ9X)[\`
gi[az �\[\xaV y � � � 	 y � � �3R TH[rPm^SbcBmjpV,gcX9V�ztRUT�R_^a`fgi[az � [\xaV*kl^aXHT]^\j_�aR_`cx�Z9scV0V|jojoRpgcZWR z�R_`mZ9VYX]kJ[az|V�gcX9^aBmj_VYd-T
^a` X9V�z|Z)[�`cxabmjU[\XwX9VYx�Rp^S`iT��vRpZts y R_X]RUz9smj_VYZeBi^abc`iPc[�X9C4z|^a`iPSR_Z]R_^a`iT�	 o scVfgcX9^\j_^axSbcV'^\k�ZtsmR T�gi[az � [�xaV
zY[\`:B�Vrkl^abc`iPqR_`:Z9scVrO,gcgiVY`iPSR 
 O�	

O�j TW^�����R_Z9s Z9scV'T]gmjoRp`cV<[\gcgcX9^m[az9s ��V'zY[\`4T]^�jp�SV>}�^�R TtT]^a`6gcX9^aBmj_VYd-T?^aXrV|joj R_gcZ]RUzfV�uSbi[\Z]R_^a`iT?^a`
z|^ad'gmjoRUzY[\Z9V�P X9VYx\R_^a`iT ��R_Z9s [\` VYdeBiV�PcPSR_`cx Z9V�ztsc`mR uSbcV�	 � V ztRpX|z|bcd-T9z|X]R_BiV ZtscV XtVYx\R_^a` ��R_Z9s [
X9V�z|Z)[\`cx\j_V<[\`iP ^a`mj_C d'^cPSR klC Z9scV<PSRo��VYX9VY`iz|V:T9ztscVYd'V-[\Z�Z9sc^DT]VqR_X9X9VYxabmjU[\XexaX]RUP6g�^\R_`DZ|TrR_`iT�RUPmVhZ9scV
X9VYx\R_^a`�	'O�ZwZ9scVexaX]RUP6g�^\R_`DZ|Tw^SbcZ)T�RUPmV'^\k�Z9scV'X9VYx\R_^a`�����V ��Rojoj�biT]V<Pmbcd'deC:�\[Aj_bcV�T��HT9[AC �YVYXt^���k ^SX
Z9scV�T]^�jpbcZWRp^S`�	r�a^qRpZ,X9V�[Ajoj_C:Pm^mV�T,`c^aZ0d-[\ZtZ9VYX �0si[\Z�Z9scV�PSRo��VYX9VY`iz|V'T9ztscVYd'VrRUT�^abcZ)T�RUPmV�	0� R_Z9shZ9scV
^agcZ]R_d-[Aj�X9V|jU[�
K[�Z]R_^a` gi[\X)[�d'VYZ9VYXrkl^aXrZ9scVf}�^\RUT9T]^a` gcXt^aBmj_VYd PmV|ni`cV�P�^S` Z9scV'X9V�z|Z|[\`cx\j_V���Bi^aZ9s Z9scV
�c�(� [\`iP ���c�(�&d'VYZ9sc^cPcTeX9V�uSbmRpXtVfk V���VYXeR_Z9VYX)[�Z]R_^a`iT�kl^aXeZ9scV<gcX9^aBmj_VYd-T'PmV|ni`cV�P ^a` Z9scV:T]df[Ajoj
X9VYx\R_^a` Z9si[\` Z9si[\Z<PmV|ni`cV�P ^a` ZtscV���sc^\j_V XtV�z|Z)[\`cx\j_V�	 �a^4ZtsmR T<[�gcgcX9^D[azts RUTf�aVYX9C z|^Sd'giVYZ]R_Z]R_�aV
z|^ad'gi[\X9V�P �vRpZts ^aZ9scVYXed'VYZtsc^{PcT �0smRUz9s VYdeBiV�P�Z9scV<X9VYx�Rp^S` R_`DZt^4[�j [�X9xaVYX'X9V�z|Z|[\`cx\j_V [\`iP�`cVYV�P
[aPcPSR_Z]R_^a`i[Aj�Z9X9V�[�Z9d'VY`mZ T]bizts [aT,T]^\j_�aR_`cxfR_`mZ9VYxaX)[AjHV�uSbi[\Z]R_^a`iT���^aXr[>k V��N}�^\RUT9TW^a`:gcX9^SBmjpVYdfT,^a`6Z9scV
X9V�z|Z)[\`cx\j_V�VYZ)z	 �cT]VYV8� ��� � � �FA � � � �FD $ � � � � $ � 	

 *V|j_^%� ��V,gcX9V�T]VY`mZv[�`-V�
i[\d'gmj_V,^\k�T]^\j_�SR_`cx-[w}�^\RUT9TW^a`-gcXt^aBmj_VYd ��R_Z9sfZ9scV y R_X]RUztsmj_VYZ0Bi^abc`iPc[�X9C
z|^a`iPSR_Z]R_^a`6^a`:['z|^ad'gmjoRUzY[\Z9V�P�X9VYx\R_^a`�	
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} RpxSbcX9VaA!	 " E ~ T�R_`cx:ZtscVwR_d'dqVYX)T]V�PhR_`mZ9VYX]kJ[az|V'd'VYZ9sc^cP6Z9^:TW^\j_�aVeZ9scV-}�^\RUT9T]^S` gcXt^aBmj_VYd A!	 "& ��R_Z9s
Z9scV y RpXWR ztsmj_VYZ) � ^a`6Z9scV�R_X9X9VYxabmjU[\XrXWRpx�Rp^S`�	 ��� � o scV>z|^Sd'gcbcZ9V�P6T]^\j_bcZ]R_^a` �vRpZts [ �#���6� � xSX]RUP.-
��� � o scVrVYX9X9^SX0gmj_^aZ0^\kHZ9scVwz|^ad'gcbcZtV�P:T]^\j_bcZ]R_^a`�	

} R_x-A!	 " ��� ��gmj_^aZ|T�Z9scV,`Dbcd'VYXWR zY[ j�T]^\j_bcZ]R_^a`<biT�R_`cx-[ � ���f� � xaX]RUP 	 o scVr�\[Aj_bcV�T�^a`<Z9scV,^abcZ)T R PmV
^\k�Z9scVeX9VYx\R_^a`6[\X9V�TWVYZ�Z9^f�YVYX9^�	P} R_x A!	 " ��� ��gmj_^aZ)T,ZtscVwVYX9X9^SX�R_` ZtscV>z|^Sd'gcbcZ9V�P:TW^\j_bcZ]R_^a`�	,� V'T]VYV
Z9si[\Z,Z9scVeVYX9X9^aX�RUTr^a`hZ9scVe^aX)PmVYX,^\k ��� � � ��R_Z9s6Z9scV � ���6� � xaX]RUP 	 o scVegcX9^�jp^SxabcVe^\k�Z9scV }c^aXtZ9X)[\`
gi[az �\[\xaVe}�}�O � � kl^aX�T]^�jp�SR_`cx-ZtscV�}�^\RUT9T]^S`<gcX9^aBmj_VYd-T�^a`<R_X9X9VYxSbmj [�X0X9VYx\R_^a`iT,zY[\`:B�Vrkl^abc`iPqR_`6Z9scV
O�gcg�VY`iPSR 
  	

w�^%��VY�aVYX ��V�`cVYV�P�Z9^wd'VY`mZ]R_^a`<Z9si[�Z�ZtsmR T�[\gcgcXt^D[azts Pm^mV�T�`c^aZ�biT]V x bcd'g<z|^a`iPSR_Z]R_^a`iT0Zt^>PmVYZtVYXDt
deR_`cV�ZtscV�PSRo��VYX9VY`iz|V'T9z9scVYdqV�T�[\Z�Z9scVwxaXWR P�gi^\R_`mZ)T�`cV�[\X�ZtscVrR_`DZtVYX]k [Sz|V�	�O0jUT]^f`c^aZ9V�Z9si[\Z�[Aj_Z9sc^Sbcxas
Z9scV<X9V�T]bmj_Z]R_`cx6joR_`cV�[\X<T]C{TWZ9VYd ^aBcZ)[AR_`cV�P ��R_Z9s Z9smRUT'[�gcgcX9^D[azts RUT'TWZ]Roj j�PSRU[\xa^S`i[AjojpC Pm^SdeR_`i[\`DZf[\`iP
RpXtX9V�PmbiztR_BmjpV���R_Z�RUT�`c^aZ�T]Cmd'd'VYZtX]RUzr[\`DCmd'^aXtV�B�V�zY[\biT]Vr^\kHZ9scVwz|^ad'gmjoRUzY[\Z9V�P�X9VYx\R_^a`�	��a^qbiT]bi[Ajoj_C<Z9scV
�c�(� RpZtVYX)[\Z]R_�aVrd'VYZtsc^{P ��^Sbmj P�BiV�gcX9V|k VYXtX9V�P<Z9^eZ9scV ���c�(� [\gcgcX9^m[az9s�	1� R_Z9sc^SbcZ0Z9scV�TWCDd'dqVYZ9X9C��
RpZ>R TqPSR p<z|bmjpZfZ9^ PmVYZ9VYX9d>Rp`cVhZ9scVf^agcZ]R_d-[Aj0gi[\X)[�d'VYZ9VYX)T?kl^aXeZ9scVAe ThbdK]GNR�Q�bdgUR � _ gUG{KNn]bdgUH�R �ic `-ThgUn]gUb
� O y � ��R_Z9VYX)[�Z]R_�aV�dqVYZ9sc^{P �S^aX�Zt^�[\gcgmj_C'Z9scV ��Q�MLb ��H�\mGNgUK]G#:�G{QR�MUJ H�GNc � } } o � 	A� scVYZ9scVYX�d�bmj_Z]R_xaXWR P
Z9V�z9sc`mRUuSbcV�TrzY[\`<CSRpV|jUP�kJ[aT]Z0z|^a`m�aVYX9xaVY`iz|V?k ^aX�Z9scV�X9V�T]bmj_Z]R_`cx<T]C{TWZ9VYd/RUT�`c^aZ �m`c^�0`:[\Z0ZtsmR Tvgi^\R_`mZ�	

���� �  �  
%.� "��&��%   �� � � �  � " � � � � " $&%'�)(*"+ 
� "
u0^� ��Vwz|^a`iT�RUPmVYX,xaVY`cVYX)[Aj�Z9scX9VYVLtJPSR_d'VY`iT�R_^a`i[AjHgcX9^aBmj_VYd-T

�  � � � � � �  � � � � � �  8���\��� ��� ���9��� ��� ���#� 2 ����� �	��� � � �%����� ��� � � � � A!	 "%& �

Rp`<T]^adqV�XtVYx\R_^a` � ��0scVYXtV�[AjojiZ9scV�z|^mVNp ztR_VY`DZ|T' � � � 2qd-[ACrBiV,PSR Ttz|^a`DZWRp`mbc^abiT��c[\`iP 2fd-[ACrVY�aVY`'BiV
T�R_`cxabmjU[\X�[az|X9^mT9T�[\`qR_`DZtVYX]k [Sz|V�� ��smR ztsfRUT*`c^%� [eT]bcX]kJ[az|V
	.E � � ��� � � ��� � � � �K� � � ��� � � � �m� � � ��� �
o ^'df[�aVrZ9scVrgcX9^SBmjpVYd ��V|joj tlg�^DT]V�P � ��Vr`cVYV�P<Z ��^�R_`DZ9VYXWk [az|Vwz|^S`iPSRpZWRp^S`iT,^\k Z9scV?k ^aXtd

����� � � � � A!	 " � �

����������������������������� ������!"��#$���%����
���'&���� �( )��'*+&���) #�,.-"�/)�*��',10"!"�'���2��!�*+���3�����+�'4 !"�'��*��5��67#���*%���89�����+*��'&'����,:����,����
��&'&�)��;��&'<�=



���

�  � �
���

� ��� � � A!	 &�� �

[az|X9^DT9TvZ9scV,R_`DZ9VYXWk [az|VeT]bcX]kJ[az|V�	

�mW �W � �iRCbdK]G J QniK>GIK]ThQ�bdgUH�R�M]W
O0Z'[6gi^\R_`mZ ����� � �������3� �r^a` Z9scVfR_`mZ9VYX]kJ[az|V�� ��V-`cVYV�P Z9^6biT]Vfj_^{zY[ j�z|^m^aX)PSR_`i[\ZtV�TeZ9^ T�R_d'gmjoRok C Z9scV
PmVYX]R_� [\Z]R_^a` ^\k�Z9scV�R_`DZ9VYXWk [az|VeX9V|jU[\ZWRp^S`iT�	 o scV�jp^czY[Aj�z|^D^SX)PSR_`i[\Z9V�T � � � � ��� ��[\X9Vez9sc^DTWVY` TW^-Z9si[�Z �eRUT
gi[\X)[Ajoj_V|j�Z9^fZ9scVw`c^aXtd-[Aj�PSRpXtV�z|Z]R_^a`6^\k�Z9scV�R_`DZ9VYXWk [az|V�gi^\R_`mZ]R_`cx:^abcZ �0[\X)P 	 o scV �^t�[�`iP � t0[�
cV�T�[�X9V
Rp` ZtscV-Z)[�`cxaVY`DZrgmjU[\`cV<gi[ST9T�R_`cx6Z9scX9^abcxas ��� � � � � ��� � � 	 � `�Z9scVf`cV|R_xasDB�^aX9sc^m^{P�^�kvZtsmR T�g�^\R_`DZ��1Z9scV
Rp`mZ9VYX]kJ[az|VezY[\`<BiV�V�
{gcX9V�TtT]V�P:[aT

� ��� � � ��� � � ��R_Z9s � � � � � � � � � � � � � � � � � � � ��� � � � � � � � < � A!	 &c� �

u0^aZWR z|VfZ9si[\Z?R_`4Z9scV>jp^czY[Aj0z|^D^aX|PSRp`i[�Z9V�T�Z9scV'V�uSbi[\Z]R_^a` � A!	 "%& ��RUT�bc`iz9si[�`cxaV�P �HT]^,��V)��Rojoj0biT]VfZ9scV
T9[\d'Vr`c^aZ|[\Z]R_^a`fkl^aX ��� �����#�� �� �h[\`iP,2�	

OrT ��V'PSRUP BiV|kl^aX9V�� ��V'biT]VeZ9scV x bcd'g z|^a`iPSR_Z]R_^a`iTe[\`iPhZ9scV|R_X�PmVYXWRp�\[\Z]R_�aV�T�[aT ��V|j j0[aT,Z9scV'PSRok t
k VYX9VY`mZ]RU[Aj V�uSbi[\Z]R_^a`�R_Z)T]V|jok�Z9^exaVYZ0Z9scV,R_`mZ9VYX]kJ[az|VwXtV|j [�Z]R_^a`iT�BiVYZ ��VYVY`:ZtscVwuabi[\`mZ]R_Z]R_V�T�^\k Z ��^>T R PmV�T�^\k
Z9scVeR_`DZtVYX]k [Sz|V>TWbcX]k [Sz|V�	���VYZ�biT�niX)T]ZwPSRo��VYX9VY`mZ]RU[\Z9V � A 	 " � ���vRpZts X9V�T]g�V�z|ZrZ9^ �:[\`iP � X9V�T]giV�z|ZWRp�SV|jpC
Z9^'xaVYZ

��� � ��� � ����� � � ��� � � � A!	 & Am�
��� � ����� �,�������9���	��< � A!	 & Dm�

y R ��VYX9VY`mZ]RU[\Z]R_`cx � A!	 & Am� ��R_Z9shX9V�T]g�V�z|Z0Z9^ � CSR_V|jUPcT
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� � � ����� � � � � � ��� ��� � � � ��� �,��� � � � ��� � �9< � A!	 &\� �

y R ��VYX9VY`mZ]RU[\Z]R_`cx � A!	 & Am� ��R_Z9s:X9V�TWgiV�z|Z,Z9^ �<[\`iPhPSR ��VYX9VY`mZ]RU[\Z]R_`cx � A!	 & Dm� ��R_Z9s:X9V�TWgiV�z|Z,Z9^ � X9V�T]giV�zNt
Z]R_�aV|j_C���Vr^SBcZ)[AR_`
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��� � ��� � ��� ��� � � � � � � � � � � �,� � ��� ����� ��� � � A!	 &�$ �

��� �
� �

��� � ��� �
��� ��� � � � ����� ��� � � � ������� � � �	����< � A!	 &�' �

 *V|k ^SX9VwPSRo��VYXtVY`DZ]RU[\ZWRp`cxqZ9scV x bcdqg<^\k Z9scVr`c^aXtd-[Aj PmVYX]R_� [\ZWRp�SV � A!	 &�� � ��V�niX)T]Z�V�
cgcX9V�T9T�Z9scVrbc`mR_Z
`c^aX9d-[Aj��aV�z|Z9^aX�^\kHZ9scV,R_`DZtVYX]k [Sz|V 	4[aT

	� � � � � ( � � � ( ���r�� � � � � | � ��� |
< � A!	 &#" �

�a^-Z9scV,R_`mZ9VYX]kJ[az|Vwz|^a`iPSR_Z]R_^a` � A!	 &�� ��zY[�`<BiV���X]R_Z9Z9VY` [ST

�  � � � ( � � � � (0��� ��� �1� �� � � ��� � � � � � � | � �
� | < � A!	 &�& �
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y R ��VYX9VY`mZ]RU[\Z]R_`cxfZ9smRUT �vRpZts<X9V�T]giV�z|Z,Z9^ �fx\R_�aV�T
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� A!	 &a� �

�\Rpd>R jU[\XWjpC���PSRo��VYXtVY`DZ]RU[\ZWRp`cx � A!	 &�& � �vRpZts<X9V�T]giV�z|Z,Z9^ � x\R_�aV�T
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 ��'�� xSX]RUP ��R_Z9s / � � ��'�� 	 o scV�T]^�j RUP�joR_`cV�R T*z|^ad'gcbcZ9V�P
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X9V�T]bmj_Z�^\k o b<[\`iP'}�V�T �SR_`�s T�[\gcgcX9^D[Sz9s�	 ��� �  1j_^%� bcg'kl^aX�T]sc^aX9ZHZ]R_d'V ��� � � ����� 	� *^aZ9sqd'VYZ9sc^cPcT
T]sc^� z|^a`m�aVYX9xaVY`iz|V�Z9^-['ztR_X)ztj_V���BcbcZrT�j_^%� jpV�[��aR_`cxfR_`:Z9scV o b � }�V�T �SRp`�s T0d'VYZtsc^{P R T��SR T RpBmj_V�	 ��� �
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d'VYZ9sc^cP 	v} R_x�	 � 	 " T]sc^��TrZ9scV:ztsi[\`cxaVf^\k � ��� �:[\`iP � � �� �vRpZts Z9scV-ZWRpdqV�	 o scVY^aX9VYZ]RUzY[Ajoj_C Z9scVYC
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& "

} R_x�	 � 	 � T]sc^��THZ9si[�Z�^SbcX�d'VYZ9sc^cP<z|^a`m�aVYX9xaV�T ��R_Z9s:[wTWd-[Ajoj_VYX0VYX9X9^aX�[\`iP<[,kJ[aT]ZtVYXvz|^S`D�aVYXtxaVY`iz|V
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} RpxSbcX9V � 	 � E o scV0x\j_^aBi[AjiVYXtX9^aX�[\Z � � � Rp`fZ9scV�A�tl`c^aXtd,	H�a^\joRUP>j R_`cVr[\`iPeZ9scV0T]Z|[\X �	� ��[\X9V�Z9scV�X9V�T]bmj_Z
z|^ad'gcbcZ9V�P ��R_Z9shZ9scVrR_d'd'VYX|T]V�PfR_`mZ9VYX]kJ[az|Vwd'VYZtsc^{P��aRU[qZ9scX9VYV�}�^�R TtT]^a`:V�uSbi[\Z]R_^a`iT 	 y [aT]s�tJPm^aZ�joR_`cV
[\`iP<Z9scVwTWd-[Ajoj � ^ �ST�[�X9VrZ9scVrX9V�T]bmj_Z)T,z|^ad'gcbcZtV�P���R_Z9s o b [\`iP<}�V�T �aR_`�s T0[�gcgcX9^D[azts�	

O,`c^aZ9scVYXqRp`mZ9VYX9V�TWZ]R_`cx gcscVY`c^ad'VY`i[ ��V6zY[\` ^SBiT]VYX9�aV�k X9^Sd } R_x�	 � 	 � R TfZtsi[\Z'Z9scVh`DbcdeBiVYXf^\k
z|^a`DZtX9^\jHgi^\R_`mZ)T /�� ^a`6Z9scV�R_`mZ9VYX]kJ[az|V'gmjU[AC{Tr[\`hR_d'g�^aX9Z)[\`mZ,X9^\j_VeR_` o b4[�`iP }�V�T �aR_`�s T,d'VYZtsc^{P 	 � k
��VqX9V|ni`cV'Z9scV-TWgi[az|V'xaX]RUP6BcbcZ��aVYVYg Z9scVe`mbcdeBiVYXw^�k�z|^S`DZ9Xt^\j�g�^\R_`DZ|Tr^a` ZtscVwR_`mZ9VYX]kJ[az|V /�� n!
cV�P �
T9[AC / � � � � $ � �'565 5-� "%� ��R_Z9s / � � �#� -�[\`iP6Z9scVY` / � &�� � ��� �'565 5-� ��$�� ��R_Z9s /�� � &�� -�[\`iP
ni`i[AjojpC / � ��'�� �vRpZts /�� � ��'�� R_`v} R_x�	 � 	 � ��ZtscV�VYXtX9^aX)T,^aBcZ|[AR_`cV�P ��R_Z9s Z9scV|R_X�[\gcgcX9^m[az9s ��R_Z9s
/ � n!
cV�P ��Rojoj0xaX)[aPmbi[ j j_C z|V�[aT]VqZ9^:PmV�ztjoRp`cV<VY�SVY` Rok ��V�XtV|ni`cV-Z9scVqd'V�T]s xaXWR P BiV�zY[\biT]VfZ9scV'VYXtX9^aX
Rp`6V�
cgcX9V�T9T�R_`cxfZ9scVrR_`mZ9VYX]kJ[az|V���Rojoj�Pm^adeR_`i[\Z9V�	 o scVY`6[eX9V|ni`cVYd'VY`mZ�^�k�Z9scV,R_`mZ9VYX]kJ[az|VwxSX]RUP���Rojoj j_V�[aP
Z9^:['XtV|j [�Z]R_�aV|j_C:jU[\XtxaV�k [Ajoj�R_` Z9scVeVYX9X9^aXr[aT ��V>zY[�` TWVYVwR_`�} R_x�	 � 	 � 	 o scVYX9V�RUTwTWsi[\X9g PmXt^aghRp` Z9scV
VYX9X9^aX�R_` o b6[\`iP<}�V�T �SRp`�s T�[\gcgcXt^D[azts��0scVY` /�� z9si[�`cxaV�T*klX9^ad � � Z9^ &�� [\`iPqklX9^ad & � Z9^ ��'�� 	v�a^
��VfT]sc^abmjUP XtV|ni`cV-Z9scVqxaX]RUPhkl^aXrZ9scV-Pm^adf[AR_`4[\`iP Z9scVeR_`DZtVYX]k [Sz|V-T�R_debmjpZ|[\`cVY^abiT�j_C6Rok ��V'biT]V'Z9scV|R_X
[\gcgcX9^D[azts�	(w�^��VY�SVYX�R_`h^abcX�[\gcgcX9^m[az9s��c[aT ��VrdqVY`DZ]R_^a`cV�P R_`�� � 	 � 	 � �#��VwzY[\`<Z)[�aV�klV���VYX,z|^a`DZtX9^\j
gi^\R_`mZ)T�^a` Z9scVeR_`mZ9VYX]kJ[az|V)��R_Z9s joR_Z9Z]j_V-V|��V�z|Z�^a` Z9scV-[SzYz|bcX)[az|C ��R_Z9s�^abcXrd'VYZ9sc^cP �H[aT���V'zY[\` T]VYV
k X9^Sd } R_x�	 � 	 � � �0scVYX9V���V�si[��SVwZ9scVeT9[\d'VeT]Z9X9biz|Z9bcXtVwd'VY`mZ]R_^a`cV�P6[\Bi^\�aVrBcbcZr`c^fBmR_x x bcd'ghR_`6Z9scV
VYX9X9^aX�	

u�^%��j_VYZ�biT�ztsi[\`cxaV�Z9scV�V�
K[\dqgmjpVrT�joR_xasmZ]j_C-[\`iP�j_VYZ�Z9scV0X)[SPSRpbiT1^\k ZtscV0X9V�T]Z]R_`cxeztRpX|ztjpVrB�V0V�
i[az|Z]j_C
Z9scV Tt[\d'V<[aT�Z9si[\Zw^�kvZtscV-V�uSbmRoj R_BcX]R_b�d#ztR_X)ztj_V�	 o scVYX9V TWsc^abmjUP�BiV<`cV|R_Z9scVYXekl^aX)z|Vf`c^aX�[ x bcd'g Rp`
Z9scV-gcXtV�T9T]bcX9V:[az|Xt^DT9TrZtscV'R_`mZ9VYX]kJ[az|V ��scVY`4Z9scVfV�uSbmR joR_BcX]R_bcd!RUTeX9V�[aztscV�P 	 �a^ B�^aZ9s�d'VYZ9sc^cPcTezY[\`
X9V�[azts:Z9scV�V�uabmRojoR_BcX]R_bcd TWZ)[\Z9VrVY�aVY`mZ9bi[Ajoj_C�	:w�^��VY�aVYX0BiV|kl^aX9V�X9V�[aztsmR_`cx-Z9scV�V�uabmRojoR_BcX]R_bcd	T]Z)[\Z9V��KZ9scV
k ^aX|z|V ��RojojwBiV �aVYXtC T]d-[ j j�[�`iP Bi^aZts dqVYZ9sc^{PcT ��Rojoj>T]Z9^Sg z|^S`D�aVYXtx\R_`cx �0scVY` Z9scV6VYX9X9^SXfRp` Z9scV
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} RpxSbcX9V � 	 ��� E � ^ad'gi[\XWR TW^a`6^\k�Z9scVfz|^a`D�SVYX9xaVY`iz|V'X)[�Z9V�k ^aXrZtscV>zY[ST]V)�0scVY` ZtscV'V�uabmRojoR_BcX]R_bcd#TWZ)[\Z9V
R T�Z9scVfT9[\d'V-[STrZ9scV'XtV�T]Z]R_`cx ztR_X)ztj_V�	6�a^\joRUP joR_`cV���Pc[aT]s�tJPm^aZ?joRp`cV:[�`iP Pm^aZ9Z9V�P j R_`cV:[\XtV�ZtscV'X9V�T]bmj_Z)T
^aBcZ)[AR_`cV�P ��R_Z9s ��'�� � ��'�� � &��
� &�� [�`iP �#�
�6� � xaX]RUPcTrXtV�T]giV�z|Z]R_�aV|j_C�	 ��� � � d'dqVYX)T]V�PhR_`mZ9VYX]kJ[az|V
d'VYZ9sc^cP<�SR [>Z9scX9VYV�}�^�R TtT]^a`<V�uSbi[\Z]R_^a`iT�	 �%� � o b [\`iP<}�V�T �aR_`�s T�d'VYZ9sc^cP 	

PSR Ttz|X9VYZ]R_��[\Z]R_^a` Pm^ad>Rp`i[�Z9V�T�Z9scVekl^aX)z|V�	'� V T]VYV>Rp` } R_x�	 � 	 ��� Z9si[\ZrZtscV-X9V�TWbmjpZ�^aBcZ)[AR_`cV�P k Xt^ad o b
[\`iP:}�V�T �SR_`�s T�d'VYZtsc^{P R Tvd�bizts<j_V�T9T�[azYz|bcX)[\Z9VrZtsi[\`<Z9si[\Z0^SBcZ)[AR_`cV�PfklX9^ad/^abcX0dqVYZ9sc^{P 	

Z�x�#EQ[/'&(��k :(nBo smRUT�V�
K[�d'gmj_V-T]sc^��T���V-zY[�` si[\`iPSj_V-dq^aX9V-z|^adqgmj RUzY[\ZtV�P�X9VYx\R_^a`iT�	 o scV'R_`mR_Z]RU[Aj
Rp`mZ9VYX]kJ[az|V,R_`:g�^\jU[\X0z|^D^SX)PSR_`i[\Z9V�T*RUT � � � < ' � � <BD'T�R_` & �#	 o scVrbc`iTWZ9X9VYZ)ztscV�PqR_`DZ9VYXWk [az|V,RUT�ZtscV ztR_X)ztj_V
��R_Z9s<Z9scVrX)[aPSR_biT4� � � <BD!	  *V�zY[\biT]V�Z9scV�Rp`mZ9VYX]kJ[az|V,RUT�z|^ad'gmjoRUzY[\Z9V�P �+��V�Z)[��aV / � � ��'�� T]^eZ9si[\Z ��V
zY[\`6V�
{gcX9V�TtTr[azYz|bcX)[\Z9V|j_C�	 o scVegcX9^aBmj_VYd&RUT,�aVYX9C:T]Z]Ro� [�`iP���Vw`cVYV�P6Zt^'Z)[�aV�Z9scVwZWRpdqV>TWZ9VYg:Z9^fBiV
X9V�[aT]^a`i[�BmjpC6T]d-[Ajoj 	0� V�z|^ad'gi[�X9V�P<^abcX,d'VYZ9sc^cP��vRpZts o b � }�V�T �SRp`�s T�[\gcgcXt^D[azts [\`iP RpZ,X9VY�aV�[ jpV�P
[-T�R_deRojU[\X�BiVYsi[A�aR_^aXw[ST�Z9scV�niX)T]Z,V�
K[�d'gmj_V�	r�a^���V���RojojH`c^aZ�x�Rp�SV>PmVYZ|[ARojpV�P `Dbcd'VYXWR zY[ j�X9V�TWbmjpZ|T,BcbcZ
Rp`iTWZ9V�[aP<gcXtV�T]VY`DZ�Z9scV�ztsi[\`cxaV,R_`:ZtscV,Rp`mZ9VYX]kJ[az|V?Rp`0} R_x�	 � 	 �S� 	

� ` Z9smRUTfz9si[�gcZ9VYX ��Vhd-[AR_`mj_C PSRUT9z|biT9T]V�P Z9scV zY[aTWV,�0scVY` Z9scV�k ^aX|z|V<RUT'V|jU[aTWZ]RUz	 � R_Z9s T�joRpxSsDZ
d'^{PSRon zY[\ZWRp^S`iT,Z9^'Z9scV,kl^aX)z|VezY[AjUz|bmj [�Z]R_^a`��iZtscV�[\gcgcX9^m[az9s:PmV�Ttz|X]R_BiV�P�R_` ZtsmR T�z9si[\gcZtVYX zY[\`:[�gcgmjpC<Zt^
PSR ��VYX9VY`mZrBi^Sbc`iPc[\X9C<kl^aX)z|V�T 	~}K^aX,V�
K[\dqgmjpV���Rok�Z9scVeBi^Sbc`iPc[\X9C<kl^aX)z|V?RUTrPmbcV'Z9^<T]bcX]kJ[az|VwZ9VY`iT Rp^S` [�Z
Z9scVrR_`mZ9VYX]kJ[az|VrBiVYZ ��VYVY`:Z ��^'PSR ��VYX9VY`mZ.qibmRUPcT���Z9scVY`:ZtscV,k ^aX|z|VwT]Z9X9VY`cxaZts:[\Z�Z]R_d'V � R T
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� ` Z9smRUTwztsi[\gcZ9VYX���V'T]Z9biPmC:ZtscVeR_d'd'VYX)T]V�P Rp`mZ9VYX]kJ[az|V'dqVYZ9sc^{P�kl^aXrZ9scVe^a`cVLtJPSR_d'VY`iT�R_^a`i[ jvscV�[�Z
V�uabi[\ZWRp^S` ��R_Z9s<T�R_`cxabmjU[\X�TW^abcX)z|V,Z9VYX9d-T*[\`iPe`c^a`�tJT]dq^D^aZts T]^�jpbcZWRp^S`iT�[Sz|X9^DT9T*T]^ad'V�R_`mZ9VYX]kJ[az|V��#�0smRUz9s
R Tf[AjUT]^�d'^\�aR_`cx �vRpZts Z]R_d'V�	 OrT�R_` � si[\gcZ9VYX � ��ZtscVfRp`mZ9VYX]kJ[az|V�R TqPmVYZ9VYX9deR_`cV�P BDC [\` ^aX)PSR_`i[\X9C
PSR ��VYX9VY`mZ]RU[AjHV�uabi[�Z]R_^a`<V�
Kz|VYgcZ,`c^� Z9scVe� y � zY[\`:B�Vrd'^aX9Vwz|^adqgmj RUzY[\ZtV�P 	

 *VYCaVYXw[\`iP ��V��HV�uabcV � ' ��T]Z9biPSR_V�P � [\X]R_^abiT?^a`cVLtJPSR_d'VY`iT�R_^a`i[Aj�d'^\�aR_`cx�Rp`mZ9VYX]kJ[az|VegcX9^aBmj_VYd-T k ^SX
Z9scVwscV�[\Z,V�uSbi[\Z]R_^a` [ST9T]bcdeR_`cx<[>`-GNgUH�Gig �m`c^��j_V�PmxaVe^\kHZ9scVrR_`mZ9VYX]kJ[az|V�	�O0Z0V�[azts:ZWRpdqV�T]Z9VYg6['ZtX]RUPSR t
[\xa^a`i[AjHjoR_`cV�[\X'T]CcT]Z9VYd�^\k0V�uSbi[\Z]R_^a`iT R T�T]^\j_�aV�P6Zt^:xaVYZrZ9scVf[\gcgcX9^�
DR_d-[�Z9V'T]^\j_bcZ]R_^a` R k0Z9scV � X)[\`!�^t
u�RUz|^\jUT]^a`6d'VYZtsc^{PqRUT�biT]V�P 	<w�^��VY�aVYX��Sk ^SX0Z9scV,R_`DZtVYX]k [Sz|VwgcX9^aBmj_VYd-T,PSRUT9z|biT9T]V�PhscVYX9V��KZ9scVrR_`mZ9VYX]kJ[az|V
R T*bc`!�m`c^�0`-[\`iPeZtscV�PSRUT9z|X9VYZ9V�PSRo��VYX9VY`iz|V�k ^SX9d�RUT�[r`c^S`mj R_`cV�[\X0T]CcT]Z9VYd ^�k�V�uSbi[\Z]R_^a`iT�R_`D�a^�jp�SR_`cxeZ9scV
T]^\j_bcZ]R_^a` [\`iP6Z9scV�R_`DZtVYX]k [Sz|V�	'� VebiT]VAQk`-GIKNS�gUn]bdH�G >{nNH�GNG{KNn]bdHG7T9z9scVYdqV'Z9^fni`iP Z9scV'T]^\j_bcZ]R_^a` [\`iP
Z9scVrR_`mZ9VYX]kJ[az|VwT�R_debmjpZ|[\`cVY^abiT�j_C�	

o scVrgcbcX9g�^DT]V,^\k  *VYCaVYX�[�`iP ��V��HV�uSbcV�s T ��^aX ��R_`0� ' �iRUT�Zt^>[�`i[Aj_C{T]Vr[\`iPqR_d'gcX9^\�aVr}�V�T �SR_`�s TPg c<>
c K GDMLKNS 2 H�\^R�S�Q�G.0@c K bUlmH]S?kl^aX�^a`cVLtJPSR_d'VY`iT�R_^a`i[Aj�R_`DZ9VYXWk [az|V�gcX9^aBmj_VYd-T�	1OQPSRUT9z|X9VYZtV�PmV|j_Z)[>k bc`iz|Z]R_^a`
R TrzY[�X9V|k bmjoj_C:T]V|j_V�z|Z9V�P6[\`iPhT]^ad'Vwz|^aXtX9V�z|Z]R_^a`:ZtVYX9d-T0[\XtV�[aPcPmV�P R k�`cV�z|V�TtT9[\X9CfR_`:ZtscV|RpXr[\gcgcX9^m[az9s<Zt^
xaVYZ0T]V�z|^a`iPf^aX)PmVYX0[azYz|bcX|[az|C�	(w�^%��VY�aVYX�����R_Z9s<Z9scV>gUc c>K GDMLKiSkg RCbdK]G J Q�nNK c>K bUlmH]S�� ��V,biT]V,Z9scV x bcd'g
X9V|jU[\Z]R_^a`iT�Z9^-PmVYX]R_�aV�Z9scVrd'^cPSR niV�P6PSRo��VYX9VY`iz|V�Ttz9scVYd'Ve[\Z*R_X9X9VYxabmjU[\X,xaX]RUPfgi^�Rp`mZ)T�	

o scV,R_`mZ9VYX9V�T]Z�R_`:Z9smRUT�Z9^SgmR z �0[aT*d'^aZ]R_� [�Z9V�P<BmC-ZtscV,k ^\joj_^��R_`cx�E

� � ` � si[\gcZ9VYX � � ��V PSRUT9z|biT9TWV�P [ T�R_d'gmjoRUzY[\Z]R_^a` ^\krZ9scV u,[A�aR_VYXDt]�aZt^��aV�TeV�uSbi[\Z]R_^a`iT �vRpZts Z9scV
Z9VYXtd-T 	�.-�[\`iP � 	� 5 /f� 	� [\BiT]VY`mZ�	 � �aVY`mZ9bi[Ajoj_C,��V��0[\`mZ,Z9^ [�gcgmjpChZ9scVrR_d'dqVYX)T]V�PhR_`mZ9VYX]kJ[az|V
d'VYZtsc^{P6Zt^:Z9scVeklbmjoj:u�[A�SRpVYX t]�aZ9^��aV�T?V�uabi[\ZWRp^S`iT���R_Z9s�d'^\�aR_`cx�Rp`mZ9VYX]kJ[az|V�T�	��a^6Z9scV)��^aX ��Rp`
Z9smRUTrztsi[\gcZ9VYX�RUT,gcX9VYgi[\X)[\ZWRp^S`:kl^aX ��^aX �qRp`�T]biz9s [fPSR_X9V�z|Z]R_^a`�	e�0`cV'PSRhp z|bmj_Z]C��vRpZts 	�.-�Z9VYXtd
RUT�Z9si[�Z�R_Z�d-[AC-PSRUT9z|^a`mZ]R_`mbc^abiT �0scVY`<Z9scV�R_`DZtVYX]k [Sz|Vwz|X9^DT9T]V�T*xaXWR PqjoR_`cV�T�	*� V,`cVYV�P<Z9^�d'^{PSRoklC
Z9scVwPSRo��VYX9VY`iz|V'T9ztscVYd'VrZ9^'si[�`iPSjpV�Z9smRUT�PSRUT9z|^S`DZ]R_`mbmR_Z C�	
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} RpxSbcX9V $ 	FA�E �h^\�aR_`cxeR_`mZ9VYX]kJ[az|V �1�� � � ��� � � � <

o scVrR_`mR_Z]RU[Aj�[\`iP<B�^abc`iPc[\X9C<z|^a`iPSR_Z]R_^a`iTr[\X9V

� � � ��� ��� � � � � � ��� � � � � � $ 	 ' Am�

� ���9� � � �
��� ��
T Rp` ��� � � � R k � � �H� � � �

T Rp` ��� | ( � | � � R k � � �H� � �z<
� $ 	 ' Dm�

�0`cVw^\k ZtscV,Rp`mZ9VYX]kJ[az|Vwz|^a`iPSR_Z]R_^a`iTvRUT � ��� � � � ���,� ��� � ��� � 	  *V|jp^� ��VwT]sc^� `mbcd'VYX]RUzY[Aj X9V�TWbmjpZ|T*k ^SX
� ���9� � < � ��kl^aX�PSRo��VYX9VY`DZvRp`mZ9VYX]kJ[az|Vez|^a`iPSR_Z]R_^a`iT�	

Z�x�#EQ[/'&(� �.: 1 �iR bUlmg M K ��Q�c `-ThK 5 K5M+`aKNn]g J 0>bUlmK � \^c `vniH�RCS�gUbdg H�R g R0bUlmKkS�K]GNg 3 Q�bdg 3]K � � �
����� ������� � � �*( � | z|^DT � � | ( � | � � � ��� � � - ( � �rz|^mT ��� � � � � � � � � - < � $ 	 '\� �

} RpxSbcX9V $ 	FDeT]sc^��T*Z9scVwz|^adqgcbcZ9V�PfgcX9^\ncj_Vw^�k � ���9��� �1[ST�Z0ztsi[\`cxaV�T*klX9^ad � Z9^ � < � 	 � VwzY[\`:ztj_V�[\X]j_C
T]VYVwsc^� Z9scV,R_`mZ9VYX]kJ[az|Vrd'^\�aV�T0[�`iP<z|X9^DT9T]V�TvZ9scVrxaX]RUP��vRpZts<Z]R_d'V�	

o [\Bmj_V $ 	 � T]sc^��T,Z9scV<z|^ad'gcbcZtV�P X9V�TWbmjpZ|T�[�`iP6Z9scV<z|^a`D�SVYX9xaVY`iz|V'X)[�Z9V'Bi^SZ9s kl^aX�Z9scV-T]^\j_bcZ]R_^a`
[\`iP'ZtscV z|^adqgcbcZ9V�PeR_`mZ9VYX]kJ[az|V �0scVY` ��V0Z|[�aV � � z 	 � `fZ9smRUT�zY[aT]V��mZ9scV�R_`mZ9VYX]kJ[az|V z|Xt^DT9T]V�T1Z ��^rxaXWR P
gi^\R_`mZ)TwPmbcX]R_`cx6Z9scVeniX|T]Z,k V�� ZWRpdqV-T]Z9VYgiT � T]VYV } R_x $ 	FA{� 	 o [\Bmj_V $ 	BA-T]sc^��T,ZtscV'X9V�T]bmj_Z)T �0scVY` ��V
Z)[�aV � � z # A!	 u0^� Z9scV,R_`mZ9VYX]kJ[az|V�^S`mjpC:z|Xt^DT9T]V�T�[\Z�d'^DTWZ�^a`cVrxaXWR P 	1� VwzY[\`<T]VYVrZ9si[\Z�Z9scV,X9V�T]bmj_Z)T
[\X9Vedebiz9shBiVYZ9Z9VYXrz|^ad'gi[�X9V�PhZ9^-ZtscVwgcX9VY�SR_^abiTrzY[aT]V�	� *bcZ0R_` B�^aZ9s6zY[aT]V�T ��V'zY[\`h^aBiT]VYX9�SV�T]V�z|^a`iP
^aX)PmVYX�z|^a`m�aVYX9xSVY`iz|V�	
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} RpxSbcX9V $ 	BD�E o scV�gcX9^\ncj_Vw^\kHZ9scVez|^ad'gcbcZ9V�PhT]^\j_bcZ]R_^a`%� ����� � �HklX9^ad � � � Z9^ � � � < � kl^aX � 
K[\dqgmjpV
$ 	 � ��R_Z9s / � ��' � ��� � z 	 o scV,R_`DZ9VYXWk [az|Vez|^a`iPSR_Z]R_^a`�E ����� ������� ���R Tvx\R_�aVY`�	

o [\Bmj_V $ 	 � E u�bcd'VYX]RUzY[Aj X9V�TWbmjpZ|T*k ^SX � 
K[�d'gmj_V $ 	 � [\Z � � � < � ��R_Z9s / � � � ��� � z 	 o scV,R_`mZ9VYX]kJ[az|V
z|^a`iPSR_Z]R_^a`�E ����� ������� � �iRUT�x\R_�aVY`�	

/ � �
�

� � X)[\Z9V ���
�

� � X|[\Z9V � � 
 � X)[\Z9V
� � A)<FA �a�K�!�4��� � � � < &#" A � � ��� � | � <FA ��&�& �4��� � |
&�� � < ��'�$ &��4��� � � A)< ��$#" A � < "%$ " D � ��� � � D)< � D $ D D <FAhD �Y���4��� � � � < �K��� D
��'�� $ < �a��' A �4��� � | A)< �a�c�Y� � < ��' A ��� ��� � � � < �a��� � " < �#"�"�" �4��� � � � < � $���$
DfA � A)< $��#"A� �4��� � | A)< � DhA � A)< ��� ��$�� ��� � � � < ��� ' A � < ��&a��� �4��� � � � < �K����&
'�� � � <FA �D� '��4��� � | A)< ����'�$ " <FA $ � A � ��� � 	 � < ��� ��' � < ��&�'#" �4��� � 	 D)< � &�&#"
� A & � ' <FA � A " �4��� � � A)< �c�a��$ � < &�� &#"�� ��� � 	 � < ��� &\� � <FA �a� � �4��� � 	 � < � ��&\�
A $�' � D)< �a�a� &��4��� � � A)< ���\� A � < $c��& A � ��� � � � < ��� DhA D < ���a�c� �4��� � � � < � �c�Y�
$c� A � � < $\� & A �4��� � � A)< ��� AhA � < � A � D � ��� � � � < ��� �a� " < "�"D��� �4��� � � � < � ���a�



���\�

o [\Bmj_V $ 	FA E u�bcd'VYX]RUzY[AjrX9V�T]bmj_Z)T>kl^aX � 
i[\d'gmj_V $ 	 � [\Z � � � < � �vRpZts / � � � ����� z # A!	 o scV
Rp`mZ9VYX]kJ[az|Vez|^a`iPSR_Z]R_^a`�E � � � ������� � �iRUT�x�Rp�SVY`�	

/ � �  � � X)[�Z9V � �  � � X)[\Z9V � � 
 � X)[�Z9V
� � A)< ��"%$\� ����� � | D)< "'��#" ����� � � A)<FD '�$�������� � �
&�� � < � '\�i�!����� � | A)< �\�a� D � < & '�$�$������ � � D)< &K� A � ' < � DhDhA ����� � � D)< &�$�' A
��'�� $ < � ����&������ � � A)< � A "\� A)< � A �a������� � � � < � $a�a� � < $ D ��&������ � � D)< ��& D �
DhA � A)< �#$�&�������� � � A)< � D �#$ ' < � "%$ D ����� � 	 D)< �S�a�#" D)< & $#"�" ����� � 	 D)< �a�c��'
'\� � � <FA � A " ����� � � A)< � A 'S� � < $K�" ������� � 	 � < � � AhD � < ' A ��$������ � � � < ���a���
� A &�� ' < � A " D ����� � � A)< �c� A � D)< "\�#"%'������ � � D)< �S�#"D� A)< �#��$�&������ � � D)< �a�a� A
A $�'�� D)<FD ���\� ����� � � A)< ����' D � < � &�&c� D � ��� � � � < � � A $ ' < �K�Y� $������ � � � < �����K�
$K� A � � < $ �c��$������ � � A)< ����� & A)<FD "%� D ����� � � � < � � A & � < $ ��$#" ����� � � D)< �a�\� D

� `hZ9smRUT0T]V�z|Z]R_^a`�� � �
�

� � RUT0PmV|ni`cV�P6[aT*Z9scV,R_`mni`mR_Z Ch`c^aX9d/^\kHZ9scVrVYX9X9^SXv[�Z0Z9scV,n!
cV�PfZ]R_d'V � �� �  � �
� �

�
� � � d-[�


�
� ��� � ��� � � � � ( � �� ����� �

�0scVYX9V � �� RUT�ZtscV z|^adqgcbcZ9V�P-TW^\j_bcZ]R_^a` [�Z�Z9scV0bc`mRokl^aX9d/xaX]RUPqgi^\R_`mZ)T � � �  � � � A � <�<�< � [\Z�TW^ad'V0Z]R_d'V
� �+��R_Z9s:Z9scV�`DbcdeB�VYX�^\kHxaX]RUP�gi^\R_`mZ)T,BiV|R_`cx / 	 �

�
RUT�Z9scVrj_^czY[AjHZ9X9bc`izY[\Z]R_^a`hVYX9X9^aX,[\Z0Z]R_d'V � ��[\`iP

� 
 R T,ZtscV�VYXtX9^aX,BiVYZ ��VYVY` �1�� ��[\`iP:z|^adqgcbcZ9V�P�Rp`mZ9VYX]kJ[az|V'[\Z,Z9scVeZ]R_d'V � 	 o scVeX)[\ZtV�T�[\XtV�PmV|ni`cV�P
[aT�Z9scV�X)[\Z]R_^e^\kHZ9scVrVYX9X9^aX|T ��R_Z9s<Z9scV�`DbcdeBiVYX�^\k�xSX]RUPfgi^\R_`mZ)T / [\`iP / # A�-Sk ^SX0V�
K[�d'gmj_V

X)[\Z9V � � � | � � � # ���
�

� � <

} R_xabcX9V $ 	 � ��� ��T]sc^��T Z9scV�ZtX9bcV�T]^�jpbcZWRp^S`>[�`iPwZtscVvz|^Sd'gcbcZ9V�PwTW^\j_bcZ]R_^a`�k ^aX�� � z # A!	 } RpxSbcX9V $ 	 �
��� ��T]sc^��T*Z9scV z|^SX9X9V�T]g�^a`iPSR_`cx-VYX9Xt^aX�gmjp^SZ�	H� VrT]VYVrZ9si[\Z�Z9scVrVYXtX9^aX*RUT�X9V|jU[\Z]R_�aV|j_CfjU[\X9xaVr[\X9^Sbc`iPfZ9scV
Rp`mZ9VYX]kJ[az|V,BcbcZ�`c^aZ�T�R_xa`mRon zY[\`mZ�T]^+	 m j_^aBi[Ajoj_C)��V�^aBcZ|[AR_`-T]V�z|^a`iPf^aX|PmVYX�[azYz|bcX)[�Z9V0X9V�T]bmj_Z)T�[\Z�[Ajoj xaXWR P
gi^\R_`mZ)T�	

Z�x�#EQ[/'&(� �.:�M �iR bUlmg M K ��Q�c `-ThK 5 K5M+`aKNn]g J 0>bUlmK M H�Th\^bdg HR4HR4bUl^K gUR�bdK G JLQ�nNK � ������� ���,
 �� � �


 �� ��� T Rp` ��� � � � � � � �� - <
o [\Bmj_V $ 	FDeT]sc^��TvZ9scVrX9V�T]bmj_Z)Tvk ^SX / � � � � �3� z # A 	(} R_xabcX9V $ 	 $ T]sc^��T�Z9scVwz|^aXtX9V�T]gi^S`iPSRp`cx<VYXtX9^aX
gmjp^SZ�	

Z�x�#EQ[/'&(� �.:(n :�lmK>c>g ��KNS�gUR�bdK G JLQ�nNK nNH�RCS�g bdgUH�R g M ��R�H15 R�W � K bdQ ��K
�K�� ��� �A�� ��� �
� �� ������� ������� ��� � ������� ��� � ��� �� - � ( � ��z|^DT � ( � � � ��� T�R_` � ( � � � �t��<



����$

� [m�

0

0.05

0.1

0.15

0.2

0.25

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

o

o

o

o

o

o

o

o

o

o

o
o

o
o o o o o

o
o

o

o

o

o

o

o

o

o

o

o o o o
o

o
o

o
o

o

u(x,0.1), N = 40, k = h/2

o   : Approx. soln.
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error plot: true - approx.  N = 40
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} RpxSbcX9V $ 	 � E o scVwz|^ad'gi[�X]RUT]^a`f^\k Z9scV,V�
K[Sz|Zv[�`iP<z|^ad'gcbcZ9V�PfT]^\j_bcZ]R_^a`:[\Z � � � < � k ^SX � 
K[�d'gmj_V $ 	 �
��R_Z9s / � �#� [\`iP
��� z # A 	 �%� � o scV>TW^\joR P j R_`cVeRUT,Z9scV�V�
K[Sz|ZwT]^\j_bcZ]R_^a` [\`iPhZ9scVrjoR_Z9Z]j_V�� ^�s TLsi[�X9V
Z9scV�z|^adqgcbcZ9V�PfX9V�T]bmj_Z)T,[\Z�xaX]RUP<g�^\R_`DZ|T�	 ��� � o scVwz|^SX9X9V�T]g�^a`iPSR_`cx<VYX9X9^aX�gmj_^aZ�	

o [\Bmj_V $ 	FD�E u�bcd'VYX]RUzY[Aj X9V�TWbmjpZ|T*k ^SX � 
K[�d'gmj_V $ 	FAe[\Z � � � < � ��R_Z9s / � � � ��� � z 	 o scV,R_`mZ9VYX]kJ[az|V
z|^a`iPSR_Z]R_^a`�E � ������� ��R T�x\R_�aVY`�	

/ � �
�

� � X)[\Z9V � �
�

� � X)[�Z9V � � 
 � X)[\Z9V
� � � < �i������� ��� � � ' < "&�& A ����� � � � <BD ��$�'�� ��� � �
&�� � < '�$�'�$�� ��� � � $ < ' &�$a� � < �#& A ������� � � � < $#"�"' D)<BA � &c� � ��� � 	 � < �c���#"
��'�� � < '�&a�\��� ��� � � � < � &���' D)< " DhA &������ � 	 D)< �#" A " & < �a����$�� ��� � � � < ���\�D�
DhA � D < $�$�$ A � ��� � � � < "$c��& � <FDfD &#" ����� � � D)< �a�#"m� A)< � A "%��� ��� � � � < ���c� A
'\� � ' < "D��&a��� ��� � 	 $ <FA �c�Y� A)<FDfD $#" ����� � � D)< �a��& A $ < ��'#"D� � ��� � � � < ����� D
� A &�� D < $�'�� A � ��� � 	 � < "' A ' $ < &��i�Y� ����� � � D)< �a��& $ � <BA '�'#"�� ��� � � � < �������
A $�'�� A < �c���a��� ��� � 	 � < "' A ' � < �#'��#" ����� � � D)< �a�a� � D)< ��'�'�&�� ��� � � � < �������
$c� A � � <FD � $\��� ��� � 	 � < $ �c� D D)< ' $\� ������� � � D)< �a�#"$ " < �c�" A � ��� � � � < �������
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N=40 t=0.1, k =h/2, error plot

error: true - approx.

} RpxSbcX9V $ 	 $ E o scVwVYX9X9^SX0gmj_^aZ0kl^aX � 
i[\d'gmj_V $ 	FA'[\Z � � � < � ��R_Z9s / � � � � �#� z # A!�!�0scVY`0� �"� � � �
R T �m`c^%��`�	

o [\Bmj_V $ 	 � Eru�bcd'VYX]RUzY[Aj�XtV�T]bmj_Z)T�k ^SX � 
K[\dqgmjpV $ 	FD'[\Z � � � < � ��R_Z9s / � �#� � �:� z 	 o scVedeR 
{V�P
Rp`mZ9VYX]kJ[az|Vez|^a`iPSR_Z]R_^a`�E � � ��� ( � � � � � ��� ( ��� �1R T�x\R_�aVY`�	

/ � �
�

� � X)[\Z9V � �
�

��� X)[�Z9V � � 
 � X)[\Z9V
� � � < � �c����� ��� � � � < � D �a������� � � D)< � A � D � ��� � �
&�� � < �i��$#"�� ��� � � D)< ����&�' " < �m� A '������ � 	 $ < $ A $ D & < ����$���� ��� � 	 � < &\�i��&
��'�� � < �D�c����� ��� � � � < ���D��$ A)<FAfAhD &������ � 	 D)<FD 'a� A A)< $ D "�"�� ��� � 	 D)< ��� D &
DhA � � <FA " A "�� ��� � � D)< �#&a��' ' < ��$���������� � � D)< 'c��' � ' <BA �c� D � ��� � � � < �a� AhA
'\� � � < � DhA $�� ��� � � � < � D &c� � < �A��&\� ����� � � $ < � D ��' � < $#"%'c� � ��� � � D)< � D �a�
� A &�� & <FD 'c����� ��� � 	 � <FAfD � & � < "A�!"D�!����� � � A)< $ A �#' � < '��c� D � ��� � � D)< � A $�$
A $�'�� D < �#"%' D � ��� � 	 � < ��$ AhA " < ' A &�$������ � � ' <FAhAhA � � < & D �\��� ��� � � � < '�&��#"
$c� A � A < '�'a�a��� ��� � 	 � < ��$ AhA D)< $K��&a������� � � A)< ��'#"\� D)<BD ��$a��� ��� � � A)< ��'\�!"



���#"

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5
x10-4

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o

o o o

o

o

o

o

o

o

o

o
o

o
o

o
o

o

o

Error plot for MBC: N = 40, k = h/4, t = 0.1

error plot: true - approx.

} RpxSbcX9V $ 	 ' E o scV�VYX9X9^aXHgmj_^aZ�kl^aXHV�
i[\d'gmj_V $ 	FD,[\Z � � � < � ��R_Z9s / � � � ��� � z #�� 	 ��R 
cV�P�R_`mZ9VYX]kJ[az|V
z|^a`iPSR_Z]R_^a`�E ��� ��� ( ��� � � � ��� ( ��� ��R T�x\R_�aVY`�	

o [\Bmj_V $ 	 � T]sc^��T*Z9scVrX9V�T]bmj_Z)T �0scVY` / � � � � �3� z #�� 	(} R_xabcXtV $ 	 ' T]sc^��T*Z9scVrVYX9X9^SX�gmj_^aZvk ^aX�Z9smRUT
zY[aT]V�	 o scV,VYX9X9^SX�Pm^mV�T�`c^SZvPmV�z|XtV�[aT]VrT]d'^m^aZ9smj_C�	� *bcZ*RpZ�V�
csmR_BmRpZ|T0X9^Sbcxasmj_C-T]V�z|^a`iPq^aX)PmVYX0[azYz|bcX)[Sz|C�	

� ` T]bcdqd-[\X9C ��V:si[A�aV:PmVY�aV|j_^ag�V�P [4TWV�z|^a`iP ^aX|PmVYX [azYz|bcX|[\Z9V<R_d'dqVYX)T]V�P�R_`mZ9VYX]kJ[az|V6d'VYZ9sc^cP
k ^aXeZ9scV � y scV�[\ZeV�uabi[�Z]R_^a` ��R_Z9s [:dq^ �SR_`cx4[fR_`mZ9VYX]kJ[az|Vfkl^aXeZ9scX9VYV<PSR ��VYX9VY`mZeZ]CDg�V�Te^\k0R_`mZ9VYX]kJ[az|V
z|^a`iPSR_Z]R_^a`iTLE � Rl�1[ePmVYX]R_�\[\Z]R_�aV x bcd'g:z|^a`iPSR_Z]R_^a` � RoRl��[ y R_X]RUz9smj_VYZ�z|^a`iPSR_Z]R_^a`iT � RoR Rl�0[�deR 
{V�PqR_`mZ9VYX]kJ[az|V
z|^a`iPSR_Z]R_^a`�	�u�bcd'VYX]RUzY[Aj�V�
{g�VYX]R_d'VY`DZ|Twsi[A�aV'z|^a`mniXtd'V�P6Z9scVeVNp ztR_VY`iz|C ^\k�Z9scV'd'VYZtsc^{PcT,gcX9^Sgi^DT]V�P
Rp`6Z9smRUTrztsi[\gcZ9VYX�	 � `6Z9scVw`cV�[\X�klbcZ9bcX9V���Ve[\X9VwgmjU[\`c`mR_`cxhZ9^-T]Z9biPmC:T Rpd>R jU[\X�`DbcdqVYX]RUzY[Aj�dqVYZ9sc^{P k ^SX
PSR Ttz|^a`DZWRp`mbc^abiT<z|^mVNp ztR_VY`DZ|T��  � �&� �1Z9scV �aZ9V|kJ[\` gcX9^SBmjpVYd kl^aX'gcsi[aT]VhZ9X)[\`iT RpZWRp^S`���[\`iP [AjUT]^ smR_xascVYX
PSRpdqVY`iT�R_^a`i[Aj�gcX9^aBmj_VYd-T 	
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��W � W � :�lmK �ic>c>K]G MLKiS gUR�bdK G JLQ�nNK>c K bUlmH]S^W
� ` ZtsmR T�Z9scV�T R Tf[h`cV��7[\gcgcX9^D[azts�� �0smRUzts���V<zY[Ajoj bUl^K4gUc>c>K]G M KNS�gUR�bdK]G JLQ�niK c>K bUlmH]S��1kl^aX'T]^\j_�aR_`cx
Rp`mZ9VYX]kJ[az|V'gcXt^aBmj_VYd-Trsi[aT,B�VYVY`4gcXt^agi^DTWV�P [\`iP6T]Z9biPSR_V�P 	 o smR T�[\gcgcX9^D[Sz9s zY[\`6si[\`iPSj_V<uabmR_Z9V-z|^Sd t
gmj RUzY[\ZtV�P gcXt^aBmj_VYd-TeR_`iztj_biPSR_`cx Z9scVfkl^\joj_^��R_`cx�E:PSRUT9z|^a`mZ]R_`Dbc^SbiT-z|^mVNp ztR_VY`DZ|T��0T�R_`cxabmjU[\X<T]^abcX)z|V�Te^SX
PSRpg�^\j_V�T:[az|Xt^DT9T�R_`mZ9VYX]kJ[az|V�T���n!
cV�P ^SX-d'^\�SR_`cx6R_`DZ9VYXWk [az|V�T ��smR zts zY[�` BiV [\XtBmRpZtX)[\X9C [\`iP biTWbi[AjojpC
[\X9Vf`c^aZ'[AjoRpxS`cV�P ��R_Z9s Z9scVfxaX]RUP6joR_`cV�T�	 o scV:[\gcgcX9^D[Sz9s6RUT'[ j TW^ Xt^aBcbiT]ZrR_` Z9scV<T]VY`iT]V<Ztsi[\Z��0scVY`
Z9scV T Rp`cxSbmj [�X]R_Z]R_V�T-PSRUT9[\gcg�V�[\X��HZtscV [\gcgcXt^D[azts X9V�Pmbiz|V�TeZ9^6[:z|^a`m�aVY`mZ]R_^a`i[Aj�d'VYZ9sc^cP6kl^aX�[hX9VYxSbmj [�X
gcX9^aBmj_VYd,	

o scV �aVYC6RUPmV�[6^\k0Z9smRUTe[\gcgcX9^m[az9s RUT�Z9^6biT]V-ZtscV x bcd'g z|^a`iPSR_Z]R_^a`iT'[az|X9^mT9TrZ9scVqR_`DZtVYX]k [Sz|V:[\`iP
Z9scV4PSRo��VYX9VY`DZWR [ jwV�uabi[\ZWRp^S` R_Z)T]V|jok'Z9^ PmVYX]R_�aV4[\gcgcXt^agcX]RU[\Z9V6`mbcd'VYX]RUzY[Aj>Ttz9scVYd'V�T 	 � ` Z9smRUT<Z9scV�T R T �
Z9scVrBi[aT�RUzwz|^Sd'gcbcZ)[\Z]R_^a`i[ j klX)[\dqV���^SX ��R T�ni`mRpZtV�PSRo��VYX9VY`iz|V�T9ztscVYd'V�T�^S`-bc`mRokl^aX9d � [�X9Z9V�T�RU[\`<xaXWR PcT 	
o scV z|^S`D�aVYXtxaVY`iz|V PSRUT9z|biTtT�R_^a`�RUTwBi[ST]V�P ^S`6j_^{zY[Aj0Z9Xtbc`izY[\Z]R_^a` VYX9Xt^aX�[\`i[ jpCcT�RUT�	A}K^aXwZtscV'R_`mZ9VYX]kJ[az|V
gcX9^aBmj_VYd-TePSRUT9z|biT9T]V�P R_`4Z9smRUT?Z9scV�T�RUT���V'[\XtV-[\Bmj_V'Z9^hxaVYZwT]V�z|^a`iP6^SX)PmVYX�[azYz|bcX|[az|ChRp`�Z9scV�R_`mni`mR_Z C
`c^aX9dNVY�SVY`eRok�ZtscV�T]^\j_bcZ]R_^a`qRUT�PSRUT9z|^a`mZ]R_`Dbc^SbiT�	�� V�B�V|joRpVY�SVrZ9si[\ZHZ9scV�RUPmV�[aT�PSRUT9z|biT9TWV�PeR_`fZ9smRUTHZ9scV�T�RUT
zY[\`-B�V0biT]V�P>R_`'^aZ9scVYX�z|^ad'gcbcZ)[\ZWRp^S`i[Ajck X|[\d'V���^aX �cTHT]bizts-[aT�[SPc[\gcZ]R_�aV0d'VYZtsc^{PcT��S^aX�ni`mR_Z9V,V|jpVYdqVY`DZ
d'VYZ9sc^cPcT�[aT ��V|joj 	

� `�Z9scV'gcXt^{z|V�T9T?^\k�R_d'gmj_VYd'VY`mZ]R_`cx Z9scV>Rpdqd'VYX)T]V�P R_`DZ9VYXWk [az|Vqd'VYZ9sc^cPcT,kl^aXrZ9scV'gcX9^SBmjpVYdfT�PSRUTIt
z|biT9T]V�P,R_`eZ9smRUT�Z9scV�T R T ���V�[ j TW^�PmVYX]R_�aV�PrZtscV�Rp`mZ9VYX]kJ[az|V*X9V|jU[\Z]R_^a`iT�k ^aX�Z9scV�T]^\j_bcZ]R_^a`e[\`iP�R_Z)T PmVYXWRp�\[\Z]R_�aV�T
[az|X9^DT9T�ZtscV�R_`mZ9VYX]kJ[az|V�Bi[aT]V�Pe^S`�ZtscV�x�Rp�SVY` x bcd'g-z|^S`iPSRpZWRp^S`iT��Dz|^m^aX)PSR_`i[\Z9V�T1Z9X)[\`iT k ^aXtd-[\Z]R_^a`w[\`iP>Z9scV
PSR ��VYX9VY`mZ]RU[Aj�V�uabi[\ZWRp^S` R_Z)T]V|jok 	 o sc^mT]VeR_`DZtVYX]k [Sz|V'X9V|jU[\Z]R_^a`iT�[\X9V'�aVYXtC:biT]V|klbmj�kl^aXw`c^SZr^a`mj_C PmVYXWRp�SR_`cx
VNp ztR_VY`DZ,`DbcdqVYX]RUzY[Aj1Ttz9scVYd'V�TvBcbcZ [AjUT]^>k ^aX�X9VY�SV�[AjoRp`cxfBiVYZtZ9VYX�bc`iPmVYX|T]Z)[\`iPSR_`cxf^\k�ZtscVrgcX9^aBmj_VYd,	

O�j TW^eR_`<Z9smRUT�Z9scV�T�RUT��i[>`DbcdeBiVYX�^\k�R_`DZtVYX9gi^\jU[\ZWRp^S`fk ^aXtd�bmjU[aT�k ^aX*Z9scVwT]^\j_bcZ]R_^a` ��R_Z9s<PSR Ttz|^a`DZWRp`mb�t
RpZWRpV�T?si[A�aVeBiVYVY` gcX9^Sgi^DT]V�P 	>}c^SX�V�
i[\d'gmj_V���R_` � si[\gcZ9VYX � ��V�R_`mZ9VYX9gi^�j [�Z9V�P6Z9scVexaX]RUP�klbc`iz|Z]R_^a` ^\k
Z9scV�gcXtV�T9T]bcX9V 	 � � � ��smR ztsqR T*PSRUT9z|^a`mZ]R_`Dbc^abiT�[az|X9^DT9T�ZtscV�R_`DZ9VYXWk [az|V,Z9^rxaVYZ � 	 � � � � [�`iP � 	 � � � � �m[\`iPqZ9scV
xaX]RUPfklbc`iz|Z]R_^a`:^�k��aV|j_^cztR_Z C 	� � � �!�0smRUzts<RUT0`c^S`�tJT]d'^m^aZ9s��mZ9^'xaVYZ�Z9scV��aV|j_^{ztR_Z]C<^\k ZtscVrR_`DZtVYX]k [Sz|V 	� � 	

� `<T]^\j_�SR_`cxwZ9scV�R_`mZ9VYX]kJ[az|V,gcX9^aBmj_VYd-T�PmV�Ttz|X]R_BiV�PqR_`-ZtsmR T1Z9scV�T�RUT��c[,`mbcd�B�VYX�^\k�[aPm�\[\`iz|V�Pq`Dbcd'VYXWR t
zY[Aj Z9V�ztsc`mRUuabcV�T*si[A�aV0B�VYVY` [�gcgmj R_V�P �0smRUzts'R_`iztj_biPmV�E�z|bcBmR zrTWgmj R_`cV,R_`mZ9VYX9gi^�j [�Z]R_^a`'R_`fV�
{gcXtV�T9T�R_`cxeZ9scV
Rp`mZ9VYX]kJ[az|V��Kk [ST]Z:}c^SbcX]R_VYX�Z9X|[\`iT�kl^aX9d-[\ZWRp^S`iT��m^agcZ]R_deR_��[\Z]R_^a` [\gcgcX9^m[az9scV�T � [\`iPh[egcX9V�PSRUz|Z9^aX tJz|^aX9X9V�z|Z9^SX
d'VYZ9sc^cPfkl^aX0T]^\j_�aR_`cxf`c^a`mjoR_`cV�[\XrV�uabi[�Z]R_^a`iT0VYZ|z	

��W � W � :�lmK>QN``-Thg nNQ�bdgUH�R0HIJ bUlmK gUc>c K GDMLKNS�gUR�bdK G JLQ�nNK c>K]bUlmH S
o scV�R_d'd'VYX)TWV�P�R_`DZ9VYXWk [az|V�d'VYZ9sc^cPesi[aT�BiVYVY`fT]bizYz|V�T9T�klbmjojpC<[\gcgmjoR_V�P'Zt^wT]VY�aVYX)[AjcR_d'g�^aX9Z)[�`DZ�R_`mZ9VYX]kJ[az|V
gcX9^aBmj_VYd-T�	

� ` � si[\gcZ9VYX�A!�#��V PSRUT9z|biT9TWV�P<Z9scVrxaVY`cVYX|[Aj�V|j joR_gcZ]RUz?R_`DZ9VYXWk [az|VrgcXt^aBmj_VYd-T*R_`:^a`cV��mZ ��^�[\`iPfZtscX9VYV
PSRpdqVY`iT�R_^a`iT�	*� V�si[A�aV �0XWRpZtZ9VY`�[P}c^aXtZ9X)[\`rgi[az � [�xaV � y � � � �Kk ^aXHT]biztswgcX9^SBmjpVYdfT Rp`eZ ��^0PSRpdqVY`iT�R_^a`iT
� T]VYVwO,gcgiVY`iPSR 
6Ow� 	



���a�

o scV�R_d'd'VYX)TWV�P<R_`mZ9VYX]kJ[az|VwdqVYZ9sc^{P�kl^aX0scV�[\Z,V�uSbi[\Z]R_^a`iT�R_`6Z ��^-TWgi[az|V'PSRpdqVY`iT�R_^a`iT���R_Z9s�n!
{V�P
Rp`mZ9VYX]kJ[az|V�TqRUTfPSR Ttz|biT9T]V�P R_` � si[\gcZ9VYX�D!	 � scVY` ZtscV T�R_`cxabmjU[\X]R_Z]R_V�T�^\k ZtscV:gcX9^aBmj_VYd [\XtV PmbcV:Zt^
T�R_`cxabmjU[\X�T]^SbcX)z|V�T0^SX PSR_gi^�jpV�T?X)[\Z9scVYX,Z9si[\`hZ9scV'z|^DVNp<ztRpVY`mZ)T�� ��V�si[��SV�PmVYX]R_�aV�PhZ9scVed'^cPSRoniV�P6O y �
d'VYZ9sc^cP��0smRUzts:^a`mj_C<X9V�uSbmR_X9V�T�TW^\j_�aR_`cx<['T]VYZ�^\kHZ9X]RUPSRU[\xa^a`i[AjHT]C{TWZ9VYd-T0[\Z�V�[azts:ZWRpdqVwT]Z9VYg�	

� ` � si[\gcZ9VYX � ���V�T]^\j_�aV�PeZ ��^ PSR_d'VY`iT Rp^S`i[Aj �aZ9^ �aV�T�qi^� ��R_Z9sed'^\�SR_`cx,Rp`mZ9VYX]kJ[az|V�T�	�� V�`cVYV�PwZt^
PmVYZ9VYX9deR_`cVrZ9scV0gcXtV�T9T]bcX9V��m�aV|j_^cztRpZ]C-z|^Sd'gi^a`cVY`mZ)T1R_`-ZtscV � [\`iP � PSR_X9V�z|ZWRp^S`:[aT ��V|joj�[aT*Z9scV��aV|j_^{ztR_Z]C
^\kiZ9scVHR_`mZ9VYX]kJ[az|V�	*�a^0R_Z�RUT�[0debmj_Z]R tl� [\XWR [�BmjpVr[\`iP?`c^a`�t joRp`cV�[�X�gcX9^aBmj_VYd PmbcV�Z9^�ZtscV�d'^\�SRp`cx�R_`DZtVYX]k [Sz|V�	
� V�PmVYX]R_�aV�P�Z9scV x bcd'g z|^a`iPSR_Z]R_^a`iTvkl^aX0Z9scVrgcX9V�TtT]bcX9V��cZ9scVr�SV|jp^cztR_Z]C:[\`iP<Z9scV|R_X0`c^SX9d-[Aj�PmVYXWRp�\[\Z]R_�aV�T
BDC df[\`mR_gcbmj [�Z]R_`cx Z9scVfZ ��^6PSRpdqVY`iT�R_^a`i[Aj�PmV|j_Z)[�k bc`iz|Z]R_^a` [�`iP6R_Z)TePmVYX]R_� [�Z]R_�aV<biT�R_`cx PSR TWZ9X]R_BcbcZ]R_^a`
Z9scVY^aX9C�	HONuSbi[aT�R t6u�V��0Z9^a`hd'VYZ9sc^cPqRUT0biT]V�P k ^SXvTW^\j_�aR_`cx<Z9scVr`c^a`mjoR_`cV�[\XrV�uSbi[\Z]R_^a`iT ��scVY`:Z9scV,klbmjojpC
Rpdqgmj RUztR_ZwdqVYZ9sc^{P RUT�biT]V�P 	

� ` � si[�gcZ9VYX $ ����V'T]Z9biPSR_V�PhZ9scV�R_d'd'VYX)T]V�P�R_`mZ9VYX]kJ[az|Ved'VYZ9sc^cP<kl^aX,Z9scVw^S`cVLtJPSRpdqVY`iT�R_^a`i[Aj�scV�[�Z
V�uabi[\ZWRp^S` ��R_Z9s<T�R_`cxabmjU[\X�TW^abcX)z|V,Z9VYX9d-T*[\`iPe`c^a`�tJT]dq^D^aZts T]^�jpbcZWRp^S`iT�[Sz|X9^DT9T*T]^ad'V�R_`mZ9VYX]kJ[az|V��#�0smRUz9s
R Tq[AjUT]^6d'^\�aR_`cx ��R_Z9s�Z]R_d'V�	 ~ `mjoR �aV<Z9scVh�aZ9^��aV�T qi^� PSRUT9z|biT9TWV�P�R_` � si[\gcZ9VYX � ��Z9scV#��-,Z9VYX9d�RUT
gcX9V�T]VY`mZv[�`iP'Z9scVrPSRo��VYX9VY`DZWR [ j V�uSbi[\Z]R_^a`<PmVYZ9VYX9deR_`mR_`cx'Z9scV,d'^\�aVYd'VY`mZ�^\k�Z9scV�R_`DZtVYX]k [Sz|V0si[aT�[rd'^SX9V
z|^ad'gmjoRUzY[\Z9V�P�k ^SX9d,	��ag�V�ztR [ j�zY[\X9Vrsi[aT�Zt^'BiV�Z)[�aVY`<Z9^qsi[\`iPSj_V�ZtscVwPSR Ttz|^a`DZWRp`mbmR_Z]C<R_`0� - �0scVY`hZ9scV
Rp`mZ9VYX]kJ[az|Vez|X9^DT9T]V�TvZ9scVrxaX]RUPfjoR_`cV�	

���� � � � ��%' %' ("' ��%  � $ " � �
��W �^W � :�l^KiH�GIK bdg nNQ�T�Q�RCQ�T 0 M g M JLH�G bUlmKkg c>c>K]G M KNS@g RCbdK]G J Q�nNK c>K bUlmH]S
o scV<R_d'd'VYX|T]V�P Rp`mZ9VYX]kJ[az|Vhd'VYZ9sc^cP PSRUT9z|biT9T]V�P R_` Z9smRUT'ZtscV�T�RUT-T]VYVYdfT'Z9^ BiV6�aVYX9C�gcX9^adeRUT�R_`cx k ^SX
Rp`mZ9VYX]kJ[az|V�gcX9^aBmj_VYd-T�	 o scVYX9V�[\XtVrd-[\`mC'gi^DTtT�R_BmR joR_Z]RUV�T k ^SX�V�
cZ9VY`iPSR_`cx<Z9smRUT�Z9scV�T R T ��^aX � 	

o scVY^aXtVYZ]RUzY[AjojpC�����V6sc^agiV Zt^ PmVY�aV|j_^ag d'^aXtV XWRpxS^aX9^abiT<[\`i[ jpCcT�RUT<^�k�Z9scV4z|^S`D�aVYXtxaVY`iz|V ^\keZ9scV
Rpdqd'VYX)T]V�P Rp`mZ9VYX]kJ[az|V�d'VYZ9sc^cP 	(}c^aX�Z9scVrgcXt^aBmj_VYd-T�PSRUT9z|biTtT]V�P�Rp`<ZtsmR T�Z9scV�T�RUT��KZ9scV,j_^{zY[AjHZ9X9bc`izY[�Z]R_^a`
VYX9X9^aX)T?`cV�[\XwZtscVeR_`DZ9VYXWk [az|Vf[\X9V'^a`cVq^aX)PmVYXrj_^��VYXwZ9si[�` Z9si[\Zw[\Z�d'^DT]Zr^�kvZtscV'xaX]RUP6g�^\R_`DZ)T�^a` Z9scV
�0sc^\j_V'X9VYx\R_^a`�	 � Z,RUTwz|^ad'dq^a`mj_C B�V|joRpVY�SV�P ��[\`iP�k ^SXwT]^ad'VegcX9^aBmj_VYd-T?si[aT,BiVYVY`�gcX9^\�aV�P ��Z9si[�ZrZ9scV
z|^a`D�SVYX9xaVY`iz|V'X)[�Z9Vw^\k�ZtscV�x�jp^SBi[Aj�VYX9X9^aX ��Rojoj�`c^aZrBiV'[A��V�z|Z9V�P 	5}c^aXrPSRo��VYXtVY`DZ,R_`mZ9VYX]kJ[az|V'gcX9^aBmj_VYd-T �
RpZ�RUT�TWZ]Roj jH['z9si[ j j_VY`cxaVeZ9^�ni`iP�^abcZ0Z9scVwz|^a`iPSR_Z]R_^a`iT,bc`iPmVYX �0smRUzts:Z9scVwztjU[AR_d�[\Bi^\�aV,RUT�Z9X9bcV�	
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