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�� f a u `�� � t�u {�`A~��;{ r�r f { h ~ ��a ume�f.h4t � e�u��Ne {�a ) ~ tA)�f ��� umegf��{ r f 
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 d � c3d z�z � s<t�ume � � � t a u � umegf {�ag����{�`A����~r�h � r {G��{ u � h � h ��� ��
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{�`A~�� � f �����,a ) t a umegf�� r�e {�~ f ��� ~4� r f�h 
,� tA) i � f � }�� d � t � d �GdYX t a umegf1t a u�h � ) �,} umt ��a � d � egfDhmf {�~���a>��� h5ume�t ~t ~ umegf ~ t � t `A{ h=t�u �J��� umegf ��{ u�h4tfI OQ,�� ��
 d � c3d z�z � � t a ume�f }�{�~ f � � � s
t�ume umegf }�� hmhmf ~ r ��a )�t ag�#{�a�~m{ u � ��� humegf ��{ r ��{ u�h=tNI t a ~m� r f�h 
�� tA) i � f o c�c q d�� egf�hmf ��� hmf�� {�`A` `���ag� tAu � )�t a�{�` ��{ r ~ hmf�r�h � ) �,} fDumegf a���a hmf `A{ umt���t ~ umt }` t � t�u d � egf " � ��f } u � h � � �43 � � {�}�}����,a umt a��0��� h<r { t�h4t ag�|��� 
���{ h � ~ s
t�ume � r�r ��~ t�u�f } e�t�h {�` t�u � � t ~5ag� u
r�h4f ~ f a u t aag��a h4f `A{ umt���t ~ umt } umegf � h4tAf ~ � s
e�f�hmf ��� h4f
umegf�h4f ~m��` u ~ r,hmf ~ f a u�f:)0t a umegf ~ f }���a ) {�a )|ume�t�h4) }���`A�,��a���� � t � d3c3d " }�{�a� f }���a�~ tA)�f�hmf:) {�~ hmf `�{ umt��3t ~ umt } fJI3u�f a�~ t ��a�~ ��� umegf ��h ~ u }���`A����a d� e�f � tNI�f:) ��{ r#t a umegf7�xr,e {�~ f5t ~ t ~�� u�h � r,t } � ag� u�f5ume { u�ume�t ~�}�{�~ fXt ~ umegf ��a�`��.��a f<s
e�f�hmf
umegf ��ag��{ r�r f:)fJI } t�u { umt ��a e {�~ )gf � f a f�h {�} � f:t � e u � � s
egf�hmf {�~ umegf'u�h {�a�~ ��f�h ~ f }�{�~ f'fJIge�t���t�u ~ uRs � )�t�� f�hmf a u ��{ r ~ u�h �,} u � hmf ~ ���a f#e { ��t ag� r � t a u ag� )gf ~1{ uDumegf ag� hmume {�a ) ~���� ume�r ��` f ��� umegfW�gf�h � t ~m� h � {�} f�� ��a f ag��a � {�a t ~ e�t a��J��� h {�`A`)�t�h4f } umt ��a�~���� umegf 
3��{ h � �.��� f a u ��� d � � }���� h ~ f���ume�f ~ f ~ u�h ��} u � hmf ~5}�{�a�ag� u � f ~ f�f a t a umegf a���a hmf `A{ umt���t ~ umt }umegf � h �#��� umegf�� r,e {�~ f t a i � f dr a ume�f ��
 ��r,e {�~ f���ume�f ��{ r ~ t a>{�`A` umegh4f�f }�{�~ f ~ { hmf7t ~�� u�h � r,t } d � ��{ t a �!umegf a���a hmf `A{ umt���t ~ umt }X}�{�~ f7hmf�r�h � �) ��} f ~ umegf hmf ~m�,` u ��� h�ume�f*E r,e {�~ f t a i � f�� ~ e � s a t a � t � d �GdYX3dr a � { � ` f c3d c ��s�f r�h4f ~ f a u umegf { � ~���`A� u�f � {�`A� f ��� umegf } h=t�umt }�{�` u�f � r f�h { u � hmf�t aD�,a t�u ~ ��� umegf c�
 � ��{ r �)� � ��
+ d� egf a � � - ~ t � r `�� t ~�� t���f a � � fJI�r � R � � � }�� d ��
 d � c3d ��� � d r a umegf r ��`A{ h�r,e {�~ f s
tAume {.� tNI3f:) ��{ r �gume�f } h4t�umt }�{�`u�f � r f�h { u � h4f*t ~ � t���f a � � umegf {�ag����`A{ h { ��f�h {G� f ��� ume�t ~ u�f�h � � }�� d ��
 d � c3d � X � d 	 t�ume � � ��
+ 2 � � � � � � c;f�l1�umegf } h4t�umt }�{�` u�f � r f�h { u � hmf1t a {0~ r,t a � ��a f }���`�� h ~m� r f�h }���a ) ��} u � h
t ~ umegf�hmf ��� hmf ��� umegf � h=)gf�h ��� � � � ^ � � ��f�l d� t a�{�`A`�� �gs f h4f ��{ h �#ume { u�umegf1E ��
 hmf `A{ umt ��a � �Gd 9 � ��� h
ume�f } h4t�umt }�{�` u�f � r f�h { u � hmf t ~ �3t ��`�{ u�f:) t a ume�f }�{�~ f ~<���umegf � tNI�f:) ��
 � {�a );umegfDu�h {�a�~ ��f�h ~ f�� r,e {�~ f ~ �,s
e,t } e }�{�a � f ~ f�f a � h ���%��
 d � c3d �'& � d � e�t ~ ��t ��`A{ umt ��a � {�`A~��r�hmf ~ f a u*t a umegf � ��� r,e {�~ f�� � h4t � t a,{ u�f ~X� h ��� umegf�uRs � � ��{ r ~ u�h ��} u � hmf�� t d f d � uRs � fJI } tAu { umt ��a ��h {�a�} egf ~ s
t�ume)�t�� f�hmf a u�� ag��a �(��f�h � f a f�h � �#��{ r ~ d
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r a ume�t ~	~ f } umt ��a � s�f
)�t ~m}��,~m~ r ��~m~ t�� ` f ~ ����� f�u�h � �,hmf { �3t ag� r { u�u�f�h a�~ t a.{ ~ r,t a � ��a f }���`�� h ~m� r f�h }���a ) �,} u � h d r a� umegf�h s � h4) ~ �Gs f�r�hmf ~ f a u {5~ ��~ u�f ��{ umt }�}�`A{�~m~ t � }�{ umt ��a*��� umegf � hmf�umt }�{�`A`�� r ��~4~ t�� ` f ~4� r f�h }���a ) ��} umt ag� r,e {�~ f ~ d � ~fJI3r `A{ t a f:)7t a umegf�t a u�h � ) ��} umt ��a � { ~m� r f�h }���a ) ��} umt ag� r,e {�~ f�t ~	�|{ umegf ��{ umt }�{�`A`�� )gf ~4} h4t�� f:) � �1{ ag��a � {�a t ~ e�t ag�� h4)gf�h r { h {�� f�u�f�h K ume { u ~ r ��a u {�a f ����~m`�� ��h4f { � ~ ume�f � h4t � t a,{�`�~ �3�|� f�u�h � � h ��� r)( ��� umegf ~ ��~ u�f � d � f � f � � f�hume { u K t ~X{�a f ` f � f a u ��� { h4f�r�hmf ~ f a u { umt ��a]��� ( d r a umegf }�{�~ f ����{ ~ r,t a � ��a f }���`�� h ~m� r!f�h }���a ) ��} u � h:� ume�t ~hmf�r�hmf ~ f a u { umt ��a t ~#� t���f a � � ume�f u�f a�~�� h r,h � ) ��} u ��� umegf {�a umt ~ ����� f�u�h=t } }���`�� h {�a umt�u�h4t�r ` f�u�o Y q $- {�a )xumegf~ ����� f�u�h4t } ~ r�t a u�h4t�r ` f�u�o  q a � � }�� d ��
 d �Gd z {�a ) 
 f } d �Gd " d " �
K+* o Y q $--, o  q a � j � c3d � ^ X �� egf�hmf ��� hmf�� K t ~ � {�~ t a umegf }�{�~ f ��� ~m� r f�h 
�� tA) i � f�� { }���� r ` fJI " � " �|{ u�h4tNI d � e�f�hmf;t ~.ag� ag��a u�h4t���t {�`}���a u�h=t�� � umt ��a>� h ��� umegf 
�{ � � h ~ u�h �,} u � hmf ~ t a�} f1s f }���a�~ tA)gf�h ~ �3~ u�f ��~ s
t�ume ��a�`��J��a f 
3��{ h � 
�{ � � h d r a 
 f } d�Gd c3d c �,t�u e {�~ � f�f a )�t ~4}���~m~ f:)'ume { u umegf � h=)gf�h r { h {�� f�u�f�h �,hmf { � ~ ) � s a ume�f � h ��� r.( u ��{ hmf ~ t�) ��{�` � r�h � r f�h �~m� � � h ��� r0/213( d�� e�t ~�� f {�a�~ ume { u {�a � u�h {�a�~���� h ��{ umt ��a 8 * / ` f { ��f ~ umegf � h=)gf�h�r { h {�� f�u�f�h<t a � { h=t {�a u��8 � K � � K j � c3d � ^ z �r a umegf ����`A`�� s
t ag� � s�f t a ��f ~ umt ��{ u�f ume�t ~ t a � { h=t {�a�} f }���a )�t�umt ��a t a � h4)gf�h#u � )gf�u�f�h � t a f {�`�` r ��~m~ t�� ` f � h=)gf�hr { h {�� f�u�f�h ~EK?{�a )Xumegf }�� hmh4f ~ r ��a )�t ag� hmf ~ tA) ��{�`G� h ��� r ~ / d � e�f � f�ume � )Xs�f ��~ f t a ume�t ~ ~ f } umt ��a t ~ �.� umt�� { u�f:)� � umegf {�a,{�`���������~���a f ��� h<umegf }�{�~ f ��� ~4� r f�h 
,� tA) i � fSo c�c q d U � u�f*ume { u<t a umegf r,hmf��3t ����~ ~ f } umt ��akK {�` hmf { ) �e {�~ � f�f a t a u�h � ) ��} f:) {�~<{ r { hmu ��� umegf ��{ r ��{ u�h4tfI!� }�� d � 
�~ d � c3d c ^ � {�a ) � c3d z�z � d � e�f ~ r f } t � }X~ u�h �,} u � hmf ���

K e {�~ � f�f a ��~ f:) ��� h ����� h )�t��!f�hmf a u ~ r,t a � ��a f }���`�� h � ~m� r f�h }���a ) �,} umt ag� r,e {�~ f ~ � a,{�� f `�� umegf7r ��`A{ h:� r `�{�a�{ h:��*� {�a ) � 
 �;r,e {�~ f ~ d � egf�hmf ��� hmf���s f<fJI3r f } u u � hmf }�� ��f�h�ume�f ~ f ����� h r�e {�~ f ~ � {�����ag�*� umegf�h ~ � t a umegf ����`A`�� s
t ag�)�t ~m}��,~m~ t ��a d� f�u ��~ ��h ~ u f `A{ � � h { u�f ��a umegf ��{ umegf ��{ umt }�{�` }���a u�f a u ~5��� � 
 d � c3d � ^ z � d ��h ��� 
 f } d �Gd " d " s�f�� ag� s ume { uumegfXhmf ` f�� {�a u ~ ����� f�u�h �'� h ��� r t a umegf }�{�~ f ��� {�~ r�t a � ��a f }���`�� h ~m� r f�h }���a ) �,} u � h�t ~
( �5476 �#" � - � 476 � c � � � 6 � � � ^ M � 6 � � �98 � � c3d � 9 ���s
egf�hmf 476 �#" � -7t ~ umegf � `��3}�{�` � }���`�� h ��{��g� f � h ��� r � 476 � c � �]umegf � ��`�� � {�` � ~ r,t a � h ��� r � 6 � � � ^ M umegf � `���}�{�` �f ` f } u�h ����{G��a f�umt }���{��g� f � h ��� r � {�a ) 6 � � �98 umegf � ��`A� � {�` � � { h ����a a3��� � f�h }���a�~ f�hm� { umt ��a]� h ��� r d � f�h4f�� s�fr � u � `��3}�{�` �5{�a ) � ��`�� � {�`�� t a r { hmf a ume�f ~ f ~ �!f }�{��,~ f�umegf ~ f�r�h � r f�hmumt�f ~ ��� umegf ~ ����� f�u�h4tAf ~ { hmf ag� u f ~m~ f a umt {�`3��� humegf ����`A`�� s
t ag�0}�`A{�~m~ t � }�{ umt ��a d � egf �;{ h4f ��� hmf ` f�� {�a�} f ��a�`��#��� h<umegf1t a u�f�hmr�hmf�u { umt ��a>��� umegf1hmf ~m��` u ~ d 	 tAume ��� u`���~m~ ��� � f a f�h {�` t�u � ��s�f }�{�a hmf ~ u�h4t } u ��� h ~ f ` ��f ~ u � umegf � h ��� r

( � ( � � ( � � ( i � � c3d � 9 � �s
egf�hmf
( ���:476 �#" � - � ( � �:476 � c � � � ( i �;6 � � � j � c3d � 9 c �


 t a�} f t a umegf ��a f � 
�{ � � h }�{�~ f*ume�f u�h {�a�~���� h ��{ umt ��a�~���� � � ume 6 � � � ^ M {�a ) 6 � � �98 }�� hmh4f ~ r ��a )Ju �0{0�D�,` umt�r ` t �}�{ umt ��a s<t�ume { r,e {�~ f ��{�} u � h:� s�f }�{�a hmf:) �,} f ��� h ����`A`�� s<t ag�J{ h ����� f a u ~ u �>{;~ t ag��` f 6 � � � d�� e�f.fJI3u�f a�~ t ��au � � � ume 6 � � �=< ~D}�{�a � f�) ��a f ~ u�h { t � e�u ��� hms { h=) `��>{ u*umegf.f a ) d � � u�f�h ~ r f } t � � t ag� umegf � h ��� r>(1� s�f�e { ��f0u �~ r f } t � � e � s?( {�} u ~ ��a ume�f � h4)�f�h<r { h {�� f�u�f�h t a � 
 d � c3d � ^ z � d � � ume,t ~ f a ) ��s�f7s�h4t�u�f {�a>{ h �,t�u�h { h �J� h ��� rf ` f � f a u 8 * ( {�~ � t a ume,t ~ ~ f } umt ��a � ag�|}���ag� ��~ t ��a s<t�ume#umegf ~ u�h ��a��|}���� r ` t ag�1}���a,~ u {�a u
8't ~ r ��~m~ t�� ` f �8 � � 8 � � 8 � � 8 i � � � c3d � 9 " �
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���� u�h4tAr ` f�u d � egf��{ u�h4t } f ~�S
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{ hmf
umegf ~m{�� f {�~ t a ��
 d � c3d z�z � ��s
egf�h4f umegf ��~ f�hm��f:) {�~ umegf � {�~ t ~	��� umegf }���`A� h {�a umt�u�h4t�r ` f�u d�� f�hmf��umegf �J{ hmf �,~ f:) {�~ umegf � f a f�h { u � h ~
��� umegf ~ r,t a#� h ��� r 476 � c � � d � � h5umegf � f a f�h { u � h ��� 6 � � � s f } e �3��~ f c7x � �s
egf�h4f � t ~ ume�f " � " ��a tAu ��{ u�h4tNI d � egf � {�} u � h c {�}�}�����a u ~���� h�umegf5)�t 
3��{ h � a�{ u � hmf ��� umegf � h4)�f�h r { h {�� f�u�f�h d� egf u�h {�a�~���� h ��{ umt ��a 8 {�} u ~ ��a umegf �|{ u�h4tNIMOh,,� )gf � a f:).t a���
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4 N~NYh=F\L}hRXYHTL9^�V?HTBED+BMNYBEXYc=^MhRHJ@ $jNU@PFYq¨��F`X[L9@PHJ@ v a�LENU_ BEDGF?XY@PXYcJN v�� y=F\B V�F\F`@xXg^Mh;HJ@ $jNU@GFkQSNUcJNYL�^EOGh1F\L9QSNU@��POPQSBMNYLXY@,�IBEDGF$VyF`cJc $jds@GN�Vk@IBEDGF\NYL � NYa�^EOGh1F\L � ORHa� � � F � VyFtDPX�sYF|X[L v OGFP�IBEDRX[BkX+BEDGNYLENUO v DIBMLEF`X[BE_+F`@fBkLEF " OPHTL9F`^uBEDGF�PHJ^EQ\OR^E^EHTNU@bNYaP_+NYL9F<BEDPXY@)NU@GF}NYL<�PF\L�hRX[L9XY_	F\BMF\L`q � DPHJ^�HJ^�HJ@gQSNU@fBML9XY^MBwBMNkNYL<�RHJ@PX[L � ^EOGh1F\L9QSNU@,�ROPQSBEH`ssHTB � XY@,�gBMNeXBpVyN	$ � X�sYNYL3QSNUcJNYL�^EOGh1F\L9QSNU@��POPQSBMNYL`q¨� @�y1NYBEDiQ\XY^MF`^�NU@Pc � NU@GF?hRDPXY^MF � H q FYq � NU@GFe^ � _	_+F\BML � yPLEF`X[dsHJ@ v hRX[BMBMF\L9@ � HJ^h1NU^E^EH`yRcJFYq � F3DPX�sYF?^EDGN�V?@5BEDPX[B � XY^<HJ@)BEDGF3Q\XY^MF`^<NYa � � F3XY@,�5XbBEDGLEF\F!$ � X�sYNYL�QSNUcTNYL<^EOPh=F\L&QSNU@,�POPQSBMNYL � BEDGF�NYL5�GF\LhRX[L9XY_+F\BMF\L3Hm@ X5^MhRHm@ $jNU@GF?QSNUcJNYLu^9OGh1F\L9QSNU@,�POPQSBMNYLu_	X[BEDGF`_iX[BEHJQ\XYcJc � QSNYL9LEF`^Mh1NU@,�P^�BMN+X|QSNU_	hRcTF}t n - n _	X[BML9Hut1q� DGF\LEF\a�NYLEF � VyFoDRX�sYF �PHJ^EQ\OR^E^MFP� h1NU^E^9H`yRcTFIa�NYL9_	^ NYagBEDPHJ^ _	X[BML9Hut BEDRX[BxcTF`X\��BMN �PH  1F\LEF`@fB ^EOGh1F\L9QSNU@��POPQSBEHJ@ vhRDPXY^MF`^`q
� BuDRXY^uBEOGL9@GFP�xNUOGBuBEDPX[B�BEDGF\L9FbX[L9Fg^EHJ_	HJcmX[L9HTBEHTF`^�y;OGB�XYcJ^MN �PH  1F\LEF`@PQSF`^yBMN+BEDGF$XY@PXYcTN v NUOR^�^EHTBEOPX[BEHTNU@nHJ@ � � FYq� VyNZNYa3BEDGF hRDPXY^MF`^|^EDGN�Vk@WHJ@]BEDGF � � FxhRDPXY^MF*�PHJX v L9XY_i^)HJ@�BEDGF Hm@KBMLEN��POPQSBEHJNU@ � @RXY_+F`c � BEDGF © XY@,��BEDPF �

hRDPXY^MF � DPX�sYF BEDGF`HTLtXY@RXYcTN v OGF`^|HJ@{XZ^Mh;HJ@ $jNU@GF	QSNUcTNYL|^EOGh1F\L9QSNU@,�ROPQSBMNYL`q¥�GNUcmcTN�VkHm@ v �3F\a q � .	� � � VyF	BMF\L9_+FP��BEDGFXY@PXYcTN v OGF5NYa�BEDGF+� hRDRXY^MF{�MQSNUcTNYL $p^MhRHm@ $pcTNsQEdYFP��� 4 /��v�3h;DPXY^MF � q�� B$DPXY^|y=F\F`@{^9DGN�Vk@oBEDPX[BbBEDGF\L9F5Hm^e@PNxh;DPXY^MFQSNYLELEF`^Mh1NU@,�RHJ@ v BMNlBEDGF © � hRDRXY^MF � VkDRHJQ9D{NsQ\Q\OGL9^)HJ@ � � FiHJ@{BEDGF Q\XY^MFiNYa3XY@{F}tsBMF\L9@PXYc�_	X v @GF\BEHJQ��PF`ca��q � DGFLEF`XY^MNU@ a�NYL|BEDPHJ^|HJ^tBEDGF*�RH  =F\L9F`@KBt^EBML9OPQSBEOGLEF NYa3BEDGFxQSNUcTNYL v XYO v F v L9NUOGhWQSNU_	hRX[LEFP� BMN�BEDGF{��@GNU@GL9F`cJX[BEH`ssHJ^MBEHJQ��^MhRHJ@ v LENUOGh�q © a�BMF\L<^ � ^MBMF`_iX[BEHJQ\XYcJc � cJHJ^MBEHJ@ v �PH  1F\LEF`@fB�NYL5�GF\L�hRX[L9XY_+F\BMF\L&^va�NYL<X$^Mh;HJ@ $jNU@GFuQSNUcTNYL<^EOGh1F\L9QSNU@��POPQSBMNYL �V�FnDPX�sYFx^MF\F`@WBEDPX[B|BEDGF � Q\XY@ y1F¦�PH)s~Ha�PFP�{HJ@KBMNoBpVyNrQ\cJXY^E^MF`^\q � FIDPX�sYFxa�NUOR@,�]NYL<�PF\L)hRX[L&XY_+F\BMF\L9^|BEDPX[B5X[LEF
OP@PH " OGF`c � �GF��R@GFP�ZXY@,�INYL<�GF\L?hRX[L9XY_+F\BMF\L&^kBEDPX[B �GF\h1F`@,�INU@�^MF�sYF\L9XYc�hRX[L9XY_+F\BMF\L9^ � cTF`X\�PHm@ v BMN _+NYL9FtBEDPXY@ZNU@GFv X[hra�OP@RQSBEHTNU@�q �PNUcJcTN�V?HJ@ v BEDPF|^EHm_	HJcJX[Lk^9HTBEOPX[BEHTNU@oHJ@ � � F � V�F5^MF`cTF`QSBMFP�rBEDPF)NYL<�PF\L?hRX[L&XY_+F\BMF\L9^eNYa<BEDGF|a�NYL&_+F\LQ\cJXY^E^+a�NYL X��GF\BEXYHJcTFP� Hm@�sYF`^MBEH v X[BEHTNU@�q �A@ � � F � BEDPF � QSNYL9LEF`^Mh1NU@,�CBMN ^EBEX[BEHTNU@PX[L � h1NUHJ@fBE^5NYaeBEDPFla�L9F\FlF`@GF\L v��XY@,��BEDGF\LEF\a�NYLEF+X[LEF|Q\XYcmcTFP� �MHJ@GF\LEB � ^MBEX[BMF`^\qª�A@oNUOGLeQ\XY^EF � BEDGF`^MF+X[LEF5BEDGF|h=NUcmX[L � h;cJXY@PX[L ��©R� XY@,� 4 /��WhRDRXY^MF`^\q
� N�V�F�sYF\L � VyF �PH.�+@GNYB<hPLEF`^EF`@KB}XgL9H v NYLENUOP^}X[L v OP_+F`@fB}VkDRHJQ9D �PHm^Ma�X�sYNYL9^<BEDPF3NYBEDGF\L}h;DPXY^MF`^\q��?NYBMF � a�NYL�HJ@R^MBEXY@PQSF �BEDPX[BuBEDGFeLEF`^EHa�PORXYc v LENUOGhnNYa�NU@GF?NYa�BEDGFn�M@GNU@ $pHJ@GF\L9B � ^MBEX[BMF`^kHJ^�cmX[L v F\LuBEDPXY@xBEDGFbLEF`^EHa�PORXYc v LENUOGhnNYa�BEDPFeh;cJXY@PX[LXY@,� 4 /��WhRDPXY^EF`^\q � DGF\LEF\a�NYLEF � Xn^MBEO,� � v NUHJ@ v y1F � NU@,��NUOGL$^EHJ_	hRcTFtX[L v OR_+F`@KB$_	H v DKBeLEF�sYF`XYc�X��PH  1F\LEF`@PQSF|BMNBEDGFg^EHTBEORX[BEHTNU@lHJ@ � � F � cTF`X\�PHJ@ v BMNxX+^MBEXVyRcTFg^EBEX[BMF)QSNU@fBEXYHJ@PHJ@ v _	NYLEFgBEDPXY@INU@PF v X[hZa�OP@PQSBEHTNU@�q
e^EHJ@ v NUOGLuLEF`^EOPcJBE^�NYa�BEDGF v LENUOGh $jBEDPF\NYLEF\BEHJQ\XYc�Q\cJXY^E^9H`�RQ\X[BEHTNU@ � HTBuHJ^yh1NU^E^EH`y;cTFkBMN �PHJ^9Q\OP^E^ " OPXYcmHTBEX[BEH`sYF`c � ^ENU_+FhRD � ^EHmQ\XYc;hRLENYh1F\LEBEHTF`^yVkHTBEDGNUOPByh1F\LEa�NYL9_	Hm@ v XY@ � Q\XYcmQ\OPcJX[BEHTNU@P^`q0/GOPQ9DIX �PHm^EQ\OP^E^EHJNU@ DPXY^�y=F\F`@xhPL9F`^MF`@KBMFP�ZX[B�BEDGFF`@,�lNYa /~F`Q[q � q � q � @GF)NYa�BEDGF|_iXYHJ@lLEF`^9OPcTBE^kHm^3BEDGF|a�XYQSBeBEDPX[BeBEDGF 4 /��WhRDPXY^MF|HJ^3N�yKs~HJNUOP^Ec � @GNYB?NU@Pc � XiQSNUcJNYL^EOGh1F\L9QSNU@,�ROPQSBMNYL yROGBgXYcJ^MNlXY@]F`cTF`QSBMLENU_	X v @GF\BEHmQ	^EOGh1F\L9QSNU@,�ROPQSBMNYL � H q FYq � BEDPHJ^bhRDPXY^EF+F}tsDPH)yRHTBE^bXY@{F`cTF`QSBMLENU_iX v $@GF\BEHJQRwZF`HJ^E^9@GF\L3F! 1F`QSB\q � DPHJ^uLEF`^EORcTB3HJ^�NYavhRD � ^9HJQ\XYc1LEF`cTF�s[XY@PQSF)^9HJ@PQSF$BEDGF ��NYL5�PHJ@PX[L � �y_	X v @GF\BEHmQ �PF`ca�IHm^�NU@GFgNYaBEDGFbN�yR^MF\L^s[XVyRcTF`^uNYaw@GF`OGBMLENU@n^MBEX[L&^\qN� BuXYcm^MN �PHJ^EQSL9Hm_	HJ@PX[BMF`^yX+^MhRHJ@ $jNU@GF?QSNUcTNYL?^EOGh1F\L9QSNU@,�PORQSBMNYL�a�LENU_ ^MhRHm@ $57\F\LEN
QSNUcTNYL�^EOGh1F\L9QSNU@,�ROPQSBMNYL9^ � V?DGF\LEFbXY@iF`cTF`QSBML9NU_	X v @GF\BEHJQZwZF`HJ^E^E@GF\LyF! 1F`QSB3HJ^}XVyR^EF`@KB«�POGF?BMN|X|_	HutGHJ@ v NYa�BEDGFehRDGN	$BMNU@lXY@,�IBEDPF$F`H v DKBED v cJOGNU@�q�wZNYBEH`s X[BMFP�iy � BEDPHJ^uL9F`_	X[LEd[XVyRcTF$LEF`^EORcTB � V�FtDRX�sYFghPL9F`^MF`@KBMFP�ZX " OPXY@fBEHTBEX[BEH`sYF)XY@,�a�OR@,�PXY_+F`@fBEXYc�HJ@ sYF`^MBEH v X[BEHTNU@�NYayBEDPF wlF`Hm^E^E@GF\L$F! 1F`QSB|XY@��{BEDGF	hRDPNYBMNU@ $ v cJOGNU@{_	H`tsHJ@ v BEDRX[B v NfF`^)a�X[L y1F � NU@,�BEDGF v LENUOGh $jBEDGF\NYLEF\BEHJQ\XYc�XY@PXYc � ^EHJ^\q/~BEX[LEBEHm@ v a�L9NU_ �PL9^MB$hRL9HJ@PQ\HTh;cTF`^kNYa3z 4 � � VyFiDPX�sYFiF}tshRcJXYHJ@PFP�oDPN�V _iHutsHm@ v y=F\B V�F\F`@�BEDGF v XYO v F�y=NU^ENU@P^Q\XY@ y1FbOR@,�GF\L9^MBMN~N���q � FgDRX�sYFt^EDPN�Vk@xBEDPX[B�BEDGF$QSL9ORQ\HJXYc=LENUcTF$HJ@xBEDPHJ^yhPLEN�y;cTF`_ Hm^uhRcJX � FP� y � BEDPFeh1NUcJX[L&HF7`X[BEHTNU@BMF`@P^MNYL`q © hPL9HTNYL9H � BEDPF\LEF{X[LEF = - =�� � � h1NUcJX[L9H�7`X[BEHTNU@ BMF`@P^ENYL9^ � XYQ\QSNUOR@KBEHJ@ v a�NYLnBEDGFrF`H v DfB v cmOGNU@P^xXY@,�BEDGFnhRDGNYBMNU@�q�� @WNYBEDGF\L+VyNYL<�P^ � BEDGF\LEFIX[LEFl@GNYB5NU@Pc � = BMF`@R^MNYL9^5a�NYL = v XYO v F �PF`ca�P^ � y;OGB)BEDPFl_	HutsFP��BMF\L9_i^ �HJ@PQ\cJO��PHJ@ v F�sYF\L � h1NU^E^EH)yRcTF$QSNU_Ry;HJ@PX[BEHTNU@�NYa�BpVyN NYa�BEDPF v XYO v F$�PF`ca�P^ � DPX�sYF|BMNzy=FtBEX[dYF`@oHm@KBMNxXYQ\QSNUOP@KB$HJ@lBEDGF^EOGh1F\L9QSNU@,�ROPQSBEHJ@ v h;DPXY^MFYq`�A@|NYL<�GF\LwBMNª�GF\L9H`sYFyBEDGF v XYO v F��PF`ca�)hPLENYhRX v X[BMNYL9^ � BEDPHJ^�a�NUOPL $p_+NU_+F`@fBEOP_<$��GF\h1F`@,�PF`@KB= - = h1NUcJX[L9HF7`X[BEHJNU@|_iX[BML9Hut|DRXY^�BMN y1F«�PHJX v NU@PXYcJH�7\FP��q � DPHJ^vHJ^N�GNU@PF-y � XY@+NYLEBEDGN v NU@PXYcRBML9XY@P^Ma�NYL9_	X[BEHJNU@ � VkDPHJQ&D �X[hPhRcJHJFP�{BMNrBEDGF NYL&H v HJ@PXYc v XYO v F �RF`ca�P^ � hPLEN��POPQSF`^)X�_iHut~BEOPLEF�y1F\BpVyF\F`@WBEDGF`^MFz�PF`ca�P^`q 4 NU@P^MF " OGF`@fBEc ��� HJ@�BEDGF^EOGh1F\L9QSNU@,�ROPQSBEHJ@ v hRDRXY^MF � BEDGFxhRD � ^EHJQ\XYcB�PF`ca�R^tX[LEFn@GNYB+@GF`QSF`^E^EX[L&HJc � Ha�GF`@fBEHJQ\XYc�VkHTBED BEDGF NYL&H v HJ@PXYc v cJOGNU@WXY@,�hRDGNYBMNU@Z�RF`ca�P^ � yROGB�_	X � y1F<QSNU_+h;cJHJQ\X[BMFP�tQSNU_ yRHJ@RX[BEHTNU@P^�NYasBEDGF`^MFYq¨�A@,�GF\FP� � HJ@bBEDGF}^EOPh=F\L&QSNU@,�POPQSBEHJ@ v h;DPXY^MF`^�VyFDPX�sYFeQSNU@P^EHa�PF\LEFP� � BEDGF\L9FkX[LEF?@PNU@�s[XY@PHJ^EDRHJ@ v N	 �$��PHmX v NU@PXYcPF`cTF`_	F`@KBE^yHJ@5BEDGF?h=NUcmX[L9HF7`X[BEHTNU@+_	X[BML&Hut=q � FeDPX�sYFe@GNYB
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QSNU_+hROPBMFP��BEDPF`_�a�NYL$X[L^yRHTBML&X[L � a�NUOPL $p_+NU_+F`@fBEX � yROGBeL9X[BEDGF\Lba�N~Q\OP^9^MFP�ZNU@oBEDGF<7\F\LEN	$jF`@PF\L v���� cTN�V $p_+NU_+F`@fBEOP_cJHJ_iHTB$HJ@{NYL<�GF\L)BMNoQSNU_	hROGBMF	BEDGF F`cTF`QSBML9HJQ XY@,�]_	X v @PF\BEHJQi^EQSL9F\F`@PHJ@ v _iXY^E^MF`^ � VkDPHmQ9D]X[LEF N�yPBEXYHJ@GFP�]a�LENU_ BEDGF
cTNU@ v HJBEO,�PHJ@PXYc1XY@,��BML9XY@P^^sYF\L9^MF)_	N
�GF`^ � LEF`^Mh1F`QSBEH`sYF`c � q$���?NYBMF5BEDPX[B � dYF\F\hRHJ@ v BEDPFta�NUOGL $p_+NU_+F`@fBEOP_ HJ@IBEDGF � / 4
hRDPXY^EF � BEDGF\LEF HJ^$Xl_	HutGHJ@ v y1F\BpVyF\F`@]BEDPF	a�NUOPLEBED]XY@,� �Ra�BED{XY^tV�F`cJc}XY^gBEDGFi^9Hut~BED{XY@��]^MF�sYF`@fBED v cJOPNU@ � � � � � q �4 NU@P^EF " OGF`@fBEc ��� NUOGL�Q\XYcJQ\OPcmX[BEHTNU@P^ � HJF`ca� = - = �M_iXY^E^�_	X[BML9HJQSF`^ � q � DGFeF`H v F`@ s XYcJOPF`^uNYa�BEDGF`^MF$_	X[BML&HJQSF`^�X[LEFbBEDGF^EQSLEF\F`@RHJ@ v _	XY^E^MF`^ � � � F�y � FxXY@,� wlF`Hm^E^E@GF\Lg_	XY^9^MF`^&�?a�NYLgBEDGF+LENYBEX[BMFP�;�PF`ca�P^\q��A@rBEDPHJ^$cJHJ_iHTB � a�NYLgXYcJcvh;DPXY^MF`^VyF5QSNU@R^EHa�GF\LEFP� � BEDGF\L9F|HJ^e@GNn_	HutGHJ@ v XY_	NU@ v BEDGF v cJOGNU@P^?BEDGF`_	^MF`c)sYF`^\q � DGF|NU@Pc � @GNU@ s XY@RHJ^EDPHJ@ v N	 �$��RHJX v NU@PXYcF`cTF`_+F`@fBE^uQSNU_Ry;HJ@GFkBEDPF?F`H v DfBED v cJOGNU@ VkHTBED	BEDPFkhRDGNYBMNU@�q � DGF\LEF\a�NYLEF � BEDGF?NYL9BEDGN v NU@PXYc=BML9XY@P^Ma�NYL9_	X[BEHJNU@i_	X[BML9H`tLEFP�PORQSF`^tBMNrX � - � _	X[BML9H`t � �GF\BMF\L9_	Hm@GFP� y � NU@GFn^EHJ@ v cTFihRX[L9XY_+F\BMF\L � BEDGFn_	HutGHJ@ v XY@ v cTFYq � FIDPX�sYFn^EDGN�Vk@BEDPX[BeBEDGF v LENUOGh $jBEDGF\NYL9F\BEHJQ\XYc�X[L v OP_+F`@fBE^eQ\XY@ky1F)OP^EFP�ZBMN��GF\BMF\L9_	Hm@GFgBEDPHJ^e_	HutGHJ@ v XY@ v cTF � _iX[d~HJ@ v OP^MF)NYa�BEDGFF}tshRcJHJQ\HTB}a�NYL9_ NYa�BEDGF v F`@GF\L9X[BMNYL�NYa�BEDGF?L9F`^EHa�POPXYc v XYO v F v LENUOGh ��5� � � �	� q¡� ByHm^�XYcJ^EN��GF\BMF\L&_	HJ@GFP��y � XY@ F}tshRcJHJQ\HTBQ\XYcJQ\OPcmX[BEHTNU@INYawBEDGFt^EQSLEF\F`@RHJ@ v _	XY^E^?_	X[BML9Hut � VkDPHJQ&DIDPXY^"y1F\F`@ �GNU@GF)HJ@ /~F`Q[q � q n q�A@+BEDGF3Q\XY^MF?NYa;BEDPF 4 /��Ih;DPXY^MF � XYcmcsN	 �$��PHmX v NU@PXYcGF`cTF`_+F`@fBE^�s[XY@PHJ^9D y=NYBEDiHJ@5BEDGF�F`cTF`QSBML9HmQ3XY@,�+BEDGF3_iX v @GF\BEHJQQ\XY^MFYq � DRHJ^�_+F`XY@P^}BEDPX[B<BEDGF\LEF?HJ^<@GNg_	H`tsHJ@ v y1F\B V�F\F`@iBEDGF v XYO v F�y=NU^ENU@P^ � XY@,�	BEDfOP^}BEDGF3hRD � ^EHJQ\XYc
�PF`ca�R^�HJ@5BEDGF^EOGh1F\L9QSNU@��POPQSBEHJ@ v hRDRXY^MF)X[LEF)BEDGFtNYL&H v HJ@PXYc v XYO v F �PF`c.�P^\q«�POGLEBEDPF\L9_+NYLEF � XYcJc`�PHmX v NU@PXYc�F`cTF`_	F`@KBE^eX[LEF)@PNU@ 7\F\LEN �HJ_+h;c � Hm@ v F`cTF`QSBML9HJQ|XY@,�r_	X v @GF\BEHmQ)^EQSL9F\F`@PHJ@ v a�NYLbXYcJc�F`H v DfB v cmOGNU@P^eXY@,�ZBEDPF|h;DGNYBMNU@�q � DGF5@GNU@ 7\F\LENzs XYcmOGF)a�NYLBEDGFg_	X v @PF\BEHJQehRDGNYBMNU@I_	XY^E^kHJ^yF " OPH)s XYcTF`@fBuBMN	X �R@PHTBMFeh1F`@GF\BML9X[BEHTNU@��GF\hRBEDna�NYL3_	X v @PF\BEHJQ �PF`ca�P^ � XY^�hRLEFP�PHJQSBMFP�a�LENU_ v LENUOGhZBEDGF\NYL � q�A@IBEDGFtQ\XY^EFtNYavBEDGFgh1NUcJX[LkXY@�� � / 4 hRDRXY^MF`^ � BEDGF\L9FtHJ^3X " OPXYcJHJBEX[BEH`sYF®�PH  1F\LEF`@PQSFZy1F\B V�F\F`@ZBEDGFgF`cTF`QSBML9HmQgXY@,�_	X v @GF\BEHmQt^EQSLEF\F`@RHJ@ v _	XY^9^?_	X[BML&Hut � VkDPHJQ&Dl^EDGN�Vk^3BEDRX[B?BEDGF v LENUOGh $jBEDPF\NYLEF\BEHJQ\XYc�LEF`^EOPcTB3DRXY^kBMN y=F)HJ@KBMF\L9hPLEF\BMFP�VkHTBED�^MNU_+F|Q\X[LEFYq �GNYLbBEDGF|_	X v @GF\BEHJQ|_+N��GF`^ � VyF)DRX�sYF|a�NUOP@��ZXi_iHutsHm@ v y1F\BpVyF\F`@�BEDPFtF`H v DfBED v cmOGNU@ZXY@,�ZBEDGFhRDGNYBMNU@ � QSNYLELEF`^Mh1NU@,�RHJ@ v BMNZXl_	HutGHJ@ v XY@ v cTF	XYcm^MNIhPLEFP�PHmQSBMFP�ey � v LENUOGh{BEDGF\NYL � q wlNYL9F\N�sYF\L � BEDGF+F`H v F`@ s[XYcJOGF`^X[LEFg@GNU@ 7\F\LEN+a�NYLM�(sYF$NYa�BEDPF v cJOGNU@P^g��a�NUOGL	�ANYL9H v Hm@PXYc �$v cJOGNU@P^�XY@��nBEDGFl�M@GF\V � NU@GF���yROGB�s XY@RHJ^EDxa�NYL�BEDPF$BEDGLEF\FLEF`_	XYHm@PHJ@ v v cJOGNU@P^uXY@,�xBEDGF$@GF\V hRDGNYBMNU@�q � DGF\LEF\a�NYLEF � BEDGF\LEF$HJ^u@GN|F`cTF`QSBMLENU_	X v @PF\BEHJQRwZF`HJ^E^E@GF\LyF! 1F`QSBkHJ@ BEDGF`^MFQ\XY^MF`^\q � N�V�F�sYF\L � VyFnDPX�sYFnX[L v OGFP��BEDPX[B)HJ@�BEDGF Q\XY^EF NYa3X�_	XY@ � $ � X�sYNYL5^ � ^MBMF`_ � VkDPF\LEFiF`XYQ&D " OPX[LEd � X�sYNYL^MF\hRX[L&X[BMF`c � a�NYL9_	^ 4 NfNYh1F\LehRXYHTL9^eHJ@ZBEDGF)h1NUcJX[LehRDPXY^EF � BEDGF+_	X v @PF\BEHJQ)_iXY^E^b_	X[BML9Hut �GN~F`^e@GNYB$DPX�sYF+XY@ � 7\F\LEN
F`H v F`@ s XYcmOGFi��HTawBEDGF " ORX[LEd � X�sYNYL9^E�RH  =F\L3Hm@nBEDGF`HTL�F`cTF`QSBML9HmQgQ9DPX[L v F`^ � VkDPHmQ9DIHJ^uBEDGF)Q\XY^MFga�NYLkHJ@P^MBEXY@RQSFgHJ@nX+BpVyN	$� X�sYNYL)^ � ^MBMF`_.V?HTBED�
WXY@,� � " OPX[LEds^&�&q � D~OP^ � HJ@rBEDPHm^$Q\XY^MFo��XYcTBEDPNUO v D{BEDGFx�PF`c.�P^$X[LEFi_	H`t~FP�
� ��BEDGF\L9FiHJ^$XY@F`cTF`QSBMLENU_iX v @GF\BEHJQ wZF`HJ^E^9@GF\L�F! =F`QSB\q�GNYLxBEDGFlF`cJF`QSBML9HJQl_+N��GF`^ HJ@CBEDGFlh1NUcJX[LiXY@�� � / 4 h;DPXY^MF`^ � DGN�V�F�sYF\L � VyFZDPX�sYFZa�NUOP@,� X �PHJX v NU@PXYck_	XY^E^_	X[BML9H`t=q � DPHm^�HJ^3BEDGF)LEF`XY^MNU@ZVkD ��� HJ@lBEDPF`^MF)Q\XY^MF`^ � BEDGF\L9FtHJ^k@PNi_	HutGHJ@ v y1F\BpVyF\F`@�BEDGFtF`cTF`QSBML&HJQ v XYO v F y1NU^MNU@P^ �H q FYq � BEDGF|_	HutGHJ@ v XY@ v cJF|HJ^#7\F\LENGq /sHutINYa<BEDGF � F�y � F	_	XY^9^MF`^?X[L9F|@GNU@ 7\F\LEN � HJ_+hRc � HJ@ v XY@oF`cTF`QSBML9HmQ)^EQSL9F\F`@PHJ@ v NYa�(sYF v cJOGNU@P^yXY@,� BEDGFehRDGNYBMNU@�q � DGL9F\FkNYa�BEDGF v cJOGNU@ � F�y � F$_	XY^9^MF`^-s XY@PHm^ED�q � DGF`^MF�y=F`cJNU@ v BMN5BEDGF v cJOGNU@P^�BEDPX[B�GNn@GNYBb^MF\F)BEDPFn��XY@fBEH $ � yRcJOPF)QSNUcTNYLbNYa<BEDGF 4 N~NYh1F\LkhRXYHTL&^\q � DPF\LEF\a�NYL9F � HJ@ZBEDGF5cTN�V $p_	NU_+F`@KBEOR_�L9F v HTNU@ � VkDGF\LEFBEDGF	HJ@��PH`ssHa�POPXYc " OPX[L9d~^bNYauBEDGF+hRXYHJLgX[LEFi@GNYB$LEF`^ENUc`sYFP� � BEDGF`^EF v cJOGNU@P^$X[L9Fi@GNYBg^EQSLEF\F`@PFP��q	�kNYBMF BEDPX[Bga�NYL$BEDGF
� / 4 h;DPXY^MF � HJ@ �3F\a q � p�1 � BEDGF¥�PHJX v NU@RXYc<_	X[BML9Hut{NYauBEDGF	F`cJF`QSBML9HJQ	^EQSL9F\F`@PHJ@ v _	XY^9^MF`^tDPXY^Ry1F\F`@{LENYBEX[BMFP�WOP^EHJ@ vBEDGFb_	HutGHJ@ v XY@ v cJF?hPL9FP�PHJQSBMFP�	a�LENU_ v LENUOGhxBEDGF\NYL � q � DPF\LEF\a�NYL9F � X��PH  1F\LEF`@fBms[XYcJOGFka�NYLyBEDGF?h;DGNYBMNU@ � F�y � F$_	XY^E^��BEDGF\LEF`Hm@ � QSNU@fBML9X[L � BMNoNUOPL	Q\XYcJQ\OPcJX[BEHTNU@ � X �ALENYBEX[BMFP� � hRDPNYBMNU@�_	XY^E^&�)HJ^|N�yPBEXYHJ@PFP��q � L � Hm@ v BMN]Q\cmX[L9HTa � BEDPHJ^^EO/yRBEcTF\B � NYa}BEDGF � / 4 ��XY@��Zh1NUcJX[L ��hRDPXY^MF � VyF+DPX�sYF+X[L v OGFP�rHJ@ /~F`Q[q � q n q p � BEDPX[BeBEDGF5OP@ v X[hPh1FP�kyRcJOGF " OPX[LEds^hRcJX � XZ^Mh1F`Q\HJXYc}LENUcTFxHJ@{BEDPHJ^thPLEN�yRcJF`_Iq © ^)N�yKs~HTNUOR^ga�LENU_ NUOPLtLEF`^EORcTBE^ � BEDGF QSNU@fBML9H`yROPBEHTNU@]NYa�BEDGFxOP@ v X[hPh1FP�" OPX[LEds^�Q\XY@PQSF`cJ^�BEDGFuNU@GF�NYa=BEDGF v X[hPh1FP� " OPX[LEds^�HJ@5BEDGFuN	 �$��RHJX v NU@PXYcGF`cTF`_	F`@KBE^\q 4 NU@R^EHa�GF\L9Hm@ v NU@Pc � BEDGF v X[hPh1FP�" OPX[LEds^�V�NUORca� � HJF`ca�nBEDGFg^EXY_+F)_	HutGHJ@ v XY@ v cTFtXY^3Hm@nBEDGFt_	X v @GF\BEHmQgQ\XY^MFYq

© a�BMF\L ^EOP_	_	X[L&HF7`HJ@ v BEDGFIBEDGF\NYLEF\BEHmQ\XYc3XY^Mh1F`QSBE^	NYaeBEDGFIF`cTF`QSBMLENU_iX v @GF\BEHJQl^EOPh=F\L&QSNU@,�POPQSBEH`ssHTB � NYae^EhRHJ@ $jNU@GFQSNUcTNYL�^EOGh1F\L9QSNU@��POPQSBMNYL9^ � VyFb^9DGNUOPca� QSNU_	_+F`@fByNU@nBEDPF`HTL�h;D � ^EHJQ\XYc=HJ_+hRcmHJQ\X[BEHTNU@P^\q � N�V�F�sYF\L � y1F\a�NYLEF��PHJ^9Q\OP^E^EHJ@ vBEDGF)F! =F`QSBbNYa<^MhRHm@ $jNU@GFtQSNUcTNYL�$p^EOGh1F\L9QSNU@,�PORQSBEHJ@ v " OPX[LEdI_	X[BMBMF\L$HJ@ZBEDGF|Hm@KBMF\L9HJNYLkNYa<XxQSNU_+hRXYQSBb^MBEX[L � HTB?DPXY^?BMN
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y1FeQ\cJX[L&H`�PFP�xHTa�BEDGF$QSNU@,�PHTBEHJNU@P^�Hm@iBEDGF`^EFbXY^EBMLENYhRD � ^EHmQ\XYc;N�y   F`QSBE^�X[LEF$^EORQ9DxBEDPX[B�BEDGFea�X�sYNYLEFP�l^MBEX[BMFg_iX � Hm@,�GF\FP�y1FkXt^Mh;HJ@ $jNU@GF3QSNUcTNYL�$p^EOGh1F\L9QSNU@,�PORQSBMNYL`q � N)BEDPHJ^�F`@,� � VyFe_	X[dYFeOP^MF?NYa=BEDPFkLEF`^EORcTBE^<NYa /~F`Q[q � q � q � N5^EOP_i_	X[L9HF7\FBEDGFnQSNU@PQ\cJOP^EHJNU@ HJ@WNU@GFn^MF`@fBMF`@PQSFY��/sHJ@PQSFxV�FIDPX�sYFIF`^MBEHJ_	X[BMFP�WBEDGFIQSL9HJBEHJQ\XYc}BMF`_	h=F\L&X[BEOGLEFnNYak^MhRHm@ $jNU@GF QSNUcJNYL
^EOGh1F\L9QSNU@,�ROPQSBMNYL9^<BMN$y1F?NYa�BEDGF?NYL5�GF\L�NYa�BMF`@P^yBMN|D~OP@,�GL9FP�P^<NYa�dYF�� � XY@,� BEDGF?BMF`_	h=F\L&X[BEOGLEFeNYa�XY@iNUc.� @GF`OPBMLENU@^MBEX[LgHJ^bHJ@oBEDGF	^EXY_	F|L&XY@ v F+NYLZy1F`cTN�V � BEDPF5QSNYL9F+NYa}BEDGF	^MBEX[LgQSNUORca�esYF\L � VyF`cJcvQSNU@P^EHm^MBbNYa " OPX[LEd�_iX[BMBMF\LtHJ@rX^MhRHJ@ $jNU@GF$QSNUcTNYL $p^EOGh1F\L9QSNU@��POPQSBEHJ@ v ^MBEX[BMFYqB��F\BkOP^3LEF`Q\X[hRHTBEOPcmX[BMF$NUOGL3F`^MBEHJ_iX[BMFtHJ@I^MNU_+F)_+NYLEF®�GF\BEXYHmc q� DGFnQSL9HTBEHmQ\XYc�BMF`_	h=F\L&X[BEOGLEF � ��� � a�NYL+BEDGFnBML9XY@P^EHTBEHJNU@ a�LENU_ BEDGFI@GNYL9_iXYc $pQSNU@,�POPQSBEHm@ v BMNrBEDGFIQSNUcTNYL�$p^EOGh1F\L $QSNU@,�POPQSBEHm@ v hRDPXY^MFlDRXY^xy1F\F`@ Q\XYcJQ\OPcJX[BMFP� VkHTBEDCBEDGF�DGF`cTh�NYabBEDGFoz 4 � v X[h�F " ORX[BEHTNU@ a�NYLiOPcTBML&X[LEF`cJX[BEH`ssHJ^MBEHJQ" ORX[LEd~^`q � OPF+BMNnXY^ � _+hRBMNYBEHJQ5a�L9F\FP�GNU_ � XY^ � _+hPBMNYBEHJQ\XYcJc � cJX[L v F �GF`@R^EHTBEHTF`^eQSNYLELEF`^Mh1NU@,�oBMNnBEDGF5VyF`X[doQSNUOGh;cJHJ@ vcJHJ_	HJB3NYauz 4 � � XY@,�rXn^ � ^MBMF`_	X[BEHJQ5^MNUcmOGBEHTNU@�NYa}BEDGFiz 4 � v X[h{F " OPX[BEHTNU@rHJ^eh1NU^E^EH`yRcJF s~HmXiF}tsBML9XYQSBEHJ@ v cJF`X\�PHJ@ vXY@,� ^EO/yRcJF`X\�PHJ@ v QSNU@KBML9H)yROGBEHTNU@P^ BMN�BEDGF v X[h�q � F]DRX�sYF]^EDGN�Vk@ BEDPX[BnBEDGF v X[h F " OPX[BEHTNU@ DPXY^IXCOP@PH)sYF\L9^EXYca�NYL&_ X[hPhRcJHJQ\XVy;cTF)BMN�X[L^yRHTBML9X[L � QSNUcTNYL $p^EOPh=F\L&QSNU@,�POPQSBEHJ@ v hRDRXY^MF`^\q � OGF+BMNlBEDPHJ^ba�XYQSB � VyF	QSNUOPca�ra�NYL9_	XYcmHF7\F5BEDGF^MNUcJOGBEHJNU@nNYawBEDPF v X[hZF " OPX[BEHTNU@ZHm@nBEDGFg^MF`@P^MFtBEDPX[B3BEDGFtQ\XYcmQ\OPcJX[BEHTNU@INYavQSF\LEBEXYHJ@ZBMF\L9_	^ � �RHTLEF`QSBEc � LEF`cJX[BMFP�IBMNiBEDGFNYL<�GF\L|hRX[L9XY_+F\BMF\L � cTF`X\�P^)BMN�BEDGFzs[XYcJOGFiNYakBEDGF v X[h�� � X[B|BEDGF��GF\L9_	Hy^EOGLEa�XYQSFxa�NYL � � � q � DPHJ^$a�NYL9_	XYcmHJ^E_DPXY^$y1F\F`@ X[hPh;cJHTFP� BMNoBEDPFxQSNU_+h;OGBEX[BEHTNU@WNYakBEDGF v X[hR^5a�NYL5BEDGF � / 4 XY@�� 4 �¨� h;DPXY^MF`^ � VkDRHJQ9DWDPX\�CXYcTLEF`X\� �y1F\F`@rd~@GN�Vk@{HJ@oBEDGF	cJHJBMF\L9X[BEOGLEFYq � @rBEDGF	Q\XY^EF+NYayXI^Mh;HJ@ $jNU@GF5QSNUcTNYLt^EOPh=F\L&QSNU@,�POPQSBMNYL � VyF	QSNU_+hROGBMFP�rBEDPF v X[hHJ@CBEDGFIh1NUcJX[L � hRcJXY@PX[L �G© � XY@,� 4 /0��hRDPXY^MF`^`q*wlNYLEF\N�sYF\L � HJ@�F`XYQ&D hRDRXY^MF � VyF �PHm^MBEHJ@ v OPHm^EDGFP� y1F\B V�F\F`@ BEDGF
Q\XY^MF`^)NYa3XZcTNU@ v HJBEO,�PHJ@PXYc � XZ_	H`t~FP� � XY@,��XZBML9XY@P^YsYF\L&^MF v X[h � X[LEL&H`s~Hm@ v X[B)B V�F`c)sYF*�PHF =F\LEF`@fB v X[hWhRX[L9XY_+F\BMF\L&^\q� DPHJ^ �PHJ^9QSL9HJ_	HJ@RX[BEHTNU@ZDPXY^$HJBE^bNYL9H v HJ@rHJ@oBEDGF	^Mh1F`Q\HJXYcv^MBML&OPQSBEOGLEF5NYa}BEDPF	^MhRHJ@ $jNU@PF v X[h�_iX[BML9Hut � VkDPHJQ&D � �POGF5BMNBEDGF sYF`QSBMNYL9HJXYc�^MBML&OPQSBEOGLEFnNYakBEDPFn^EhRHJ@ BML9HThRcTF\B � QSNU@fBEXYHJ@P^5B V�N{BMF\L&_	^\q � DGF �RL9^MB|BMF\L9_ � hRLENYh1NYLEBEHTNU@PXYc�BMNrBEDGF" ORX[LEd|_	NU_+F`@KBEOR_��� � �GF`^EQSL9H`y1F`^ 4 N~NYh1F\L}hRXYHJL9HJ@ v NYa1BpVyN " OPX[LEds^�VkHJBED+BEDGFk^EXY_	F?Q9DRHTL9XYcJHTB ��� VkDRHJcTFuBEDGFk^MF`QSNU@�� �hPLENYh1NYLEBEHTNU@RXYcvBMN	��
u� � � � XYQ\QSNUOR@KBE^|a�NYLthRXYHTL&HJ@ v NYa " ORX[LEd~^gVkHTBED{NYhPh1NU^EHJBMFiQ9DPHJL9XYcJHTB � q � FxDPX�sYFxBMF\L9_+FP� v X[h_	X[BML9HJQSF`^bQSNU@fBEXYHJ@PHJ@ v ^MNUcTF`c � NU@GF)NYa�BEDGF`^MF|BMF\L9_	^n�McTNU@ v HJBEO,�PHJ@PXYc � XY@,� �ABML9XY@P^YsYF\L9^EF �
� LEF`^Mh1F`QSBEH`sYF`c � XY@,�oDPX�sYF^EDGN�Vk@ BEDRX[BxBEDPF`^MF v X[h;^xX[L9FoQSNU@P^9HJ^MBMF`@fBxV?HTBED BEDGF v X[h�F " OPX[BEHTNU@ � Hjq FYq � BEDGF � �GNC@GNYBnHJ@,�PORQSFZF`XYQ9D NYBEDPF\L`q
�kNYBMF)BEDPX[BkBEDPF)cTNU@ v HJBEO,�PHJ@PXYc v X[hoQ\XY@iy1FtQSNU@P^9Ha�GF\LEFP�lXY^kBEDGF)@PNU@GLEF`cJX[BEH`ssHJ^MBEHmQecmHJ_	HTB\q © @lF " OPXYc�X\�P_	HutsBEOGLEF$NYacTNU@ v HTBEO��PHJ@PXYc=XY@,�IBML9XY@R^YsYF\L9^MF v X[hR^kVyXY^kBMF\L9_+FP� �M_iHut~FP� v X[h � q� VyN3BMF`Q9DR@PHJQ\XYcKQSNU_	hRcJHJQ\X[BEHTNU@R^�F`@KBMF\LwBEDGFy^MNUcJOGBEHTNU@gNYa~BEDPF v X[h)F " OPX[BEHTNU@)HJ@$BEDGF�^MhRHJ@ $jNU@PF�hRDPXY^MF`^\q � DGF��RL9^MB �XYcJ^MN5hPLEF`^EF`@KB�HJ@ BEDGF 4 � �{hRDPXY^EF � Hm^yQ\XYOR^MFP� y � X|BpVyN	$ v X[h�^MBML9ORQSBEOGLEFbHJ@xBEDGF$_	HutsFP� 4 /��{XY@,�xBEDGFbBML9XY@P^YsYF\L&^MF
© h;DPXY^MF`^\q � DRHJ^ua�F`X[BEOPLEFgXYQSBEOPXYcJc � hPLEN��POPQSF`^uB V�N v X[hlF " OPX[BEHTNU@P^\q � F|DPX�sYF �PHJ^EQ\OP^9^MFP�xBEDGFt^MNUcJOPBEHTNU@nNYa�BEDPF`^MFBpVyN v X[h5F " OPX[BEHJNU@P^ � VkDPHmQ9D|Q\XY@ y=FyLEFP�PORQSFP�tBMN$NU@GF � Hm@ �GF\BEXYHmc q"� BvDPXY^wBEOGL9@GFP�)NUOGB3��XY@,�|VyXY^�XYcJLEF`X\� � F}tsh1F`QSBMFP�a�L9NU_ BEDPF�LEF`^9OPcTBE^�NYaRBEDGF 4 � �nhRDPXY^MF�� � BEDRX[BwBEDPFyB V�N	$ v X[h ^MBML9OPQSBEOGL9F�hPL9N
�PORQSF`^�Xe@GNU@fBML9H`ssHJXYcKa�XYQSBMNYL<_|OPcTBEHThRc � HJ@ vBEDGF v X[h{hRX[L9XY_+F\BMF\L`q � OGF|BMNnNUOGL v F`@GF\L9XYcwBMLEF`X[BE_+F`@fB$V�F5DPX�sYF|a�NUOP@,�oXY@oF}t~hRLEF`^E^EHTNU@�NYa<BEDPHm^ka�XYQSBMNYLi��VkDPHJQ&DHJ^3NYavNYL<�PF\L?NU@GF��3X[hPhRcJHmQ\XVyRcTF$BMN XYcmc�QSNUcTNYL $p^9OGh1F\L9QSNU@,�POPQSBEHm@ v hRDPXY^MF`^kBEDPX[BkF}tGDPH`y;HTB�BpVyN*�RH  =F\L9F`@KB v X[h;^\q 
?^9HJ@ vBEDGFg@GNYBEX[BEHTNU@�HJ@fBMLEN
�ROPQSFP�IHJ@ /~F`Q[q � q � � BEDPHJ^�a�XYQSBMNYL?HJ^

� Hs� � K � � Hs� * K � � � <���� * �
�





� 





�

� <���� � 4 �¨�
� < * � � 4 /��i��_	HutsFP�;�
� �� ��� ��� * © ��BML9XY@P^^sYF\L9^MF��

� n q � �
� DGF|^MF`QSNU@,�rQSNU_+hRcJHmQ\X[BEHTNU@ZF`@fBMF\L9^eBEDGLENUO v D�BEDPF)h1NYBMF`@fBEHJXYcJc � XY@ v OPcmX[L $��GF\h1F`@,�GF`@fBkF}tGQ\HTBEX[BEHTNU@oF`@GF\L v HJF`^\q � DPHJ^XY@ v OPcJX[LI�PF\h=F`@��GF`@PQSFnLEF`^EOPcJBE^+HJ@CX]QSNU_+hRcJHmQ\X[BMFP� XY@ v OPcJX[L	Hm@KBMF v L9X[BEHJNU@ HJ@WBEDGF v X[h F " OPX[BEHTNU@�q � N]h1F\LEa�NYL9_BEDPHJ^nHJ@fBMF v L9X[BEHTNU@ � VyF]DPX�sYF�OR^MFP� X�^EHJ_+hRcJF�X[hPhPL9N�tGHJ_	X[BEHTNU@ � XY^E^EOR_	HJ@ v BEDGF{@GF v cTF`QSBMFP��BMF\L&_	^nBMN y1Fo^9O/y $
^EO/yRcJF`X\�PHJ@ v q"� @+hRL9HJ@PQ\HTh;cTF � Xt_+NYLEFkL9H v NYLENUOP^<BMLEF`X[BE_+F`@fB�NYa1BEDGFeXY@ v OPcJX[L}Hm@KBMF v L9X[BEHJNU@iHJ^�L9F " OPHJLEFP�+BMNthRLEN�sYF?BEDPHJ^X[hPhPLEN�tsHm_	X[BEHTNU@�q



� ��� � � ����� �(�?� � ���§� �%��������� � 
�� 
8
�

��F\B OP^	^9OP_	_	X[L9H�7\FIBEDGFZLEF`^9OPcTBE^+a�NYL	BEDGF v X[h � � q��yF`^EH.�GF`^	BEDGFZa�XYQSBMNYLxNYL9H v HJ@RX[BEHJ@ v a�LENU_ BEDGF�BpVyN	$ v X[h^MBML9ORQSBEOGLEFI��_	XYHJ@Pc � NYa<BEDPF\NYLEF\BEHJQ\XYc�HJ@fBMF\LEF`^MB � ^EHJ@RQSFtNYa<NYL<�PF\LeNU@PF�� � BEDGF\LEF5HJ^?XY@PNYBEDGF\Lba�XYQSBMNYL$NsQ\Q\OGLEL9Hm@ v HJ@ZBEDGFv X[h�hRX[L9XY_	F\BMF\L � VkDPHmQ9DWV�FIDPX�sYF§�GF`@GNYBMFP� y � F}tsh�� � � �&q /sHJ@PQSF � � � HJ@WBEDGF � / 4 hRDPXY^MF{��XY@,�WBEDGF 4 � �

hRDPXY^EF�� � V�F$a�NUOP@,�lBEDGF$a�NUcmcTN�VkHm@ v L9X[BEHTN+NYa � � XY@,� � *����� �� �� *����� � F}tsh�� � � �$� Hs� � K � � Hs� * K � � � <���� * � � n q � �� F)DRX�sYFt^EDPN�Vk@IBEDRX[BkHJ@IBEDGFg^EhRHJ@ $jNU@GFbhRDRXY^MF`^ � ' � p � � � . qG� @ZXYcJc�cTNU@ v HTBEO��PHJ@PXYc;hRDPXY^MF`^ � � � . � VkDPHJQ&DIDPXY^y1F\F`@nhPLEN�sYF`@na�NYL3X[L^y;HTBML9X[L � NYL<�GF\LuhRX[L9XY_+F\BMF\L&^\q © cJ^MN � HJ@nXYcJc=BML9XY@P^^sYF\L9^MF$hRDPXY^EF`^ � � XY^E^EOR_+F`^uBEDGF$^EXY_+FZs[XYcJOGF �@PXY_+F`c � � � ' � p qE�A@lBEDGF|_	HutsFP�IhRDPXY^EF`^ � BEDGF s XYcmOGFgNYa � �GF\h1F`@,�P^�NU@�BEDGFgNYL5�GF\L?h;X[L9XY_+F\BMF\L`q«�A@ZQSNU@PQ\cmOP^EHTNU@ �BEDGF$s XYcmOGFtNYa<BEDPF v X[h{HJ@�BEDGF)^Mh;HJ@ $jNU@GF)hRDPXY^MF`^eHJ^e^E_	XYcJcTF\L�y � ���in NYL<�PF\L9^kNYa�_	X v @PHTBEO,�PF)QSNU_+hRX[L9FP�ZBMNxBEDGF^MhRHm@ $57\F\LENxhRDPXY^MF`^ � VkDRHJQ9DrcTF`X\�P^eBMNlX v X[h{NYa � � ��' ��� dYF�� � XY^E^EOP_iHJ@ v BEDPF � / 4 v X[h�BMNzy1F|NYa}BEDGF5NYL<�PF\L$NYa� � �o� ��� wlF��5q�GL9NU_�BEDPF`^MFtLEF`^9OPcTBE^ � HTB?HJ^kF`XY^ � BMNnQSNU@PQ\cJO,�PFgBEDGFRs[XYcJOGF`^?NYa � � q � NxBEDPHJ^kF`@,� � V�F5DPX�sYFL�GF\L9H)sYFP�ZXx^EHJ_+hRcJFLEF`cJX[BEHJNU@ky1F\B V�F\F`@ ��� XY@,� � � � VkDPHJQ&D �PF�s~HJX[BMF`^ y � BEDPFI��Hm@�sYF\L9^EF|NYa�BEDGF��eXVy1N�sYF	_+F`@fBEHTNU@GFP�ra�XYQSBMNYLga�LENU_ BEDGF
QSNYLELEF`^Eh=NU@��PHJ@ v LEF`cJX[BEHTNU@ZHJ@I� 4 /xBEDGF\NYL ������� � � � � p�1 � Hs� � K �P� Hs� * K ��� � ��� * � � n q n �
4 NU@P^EF " OGF`@fBEc ��� BEDPF)QSL9HTBEHmQ\XYc�BMF`_+h1F\L9X[BEOGLEF)HJ@lXi^EhRHJ@ $jNU@GFgQSNUcJNYL?^EOGh1F\L9QSNU@��POPQSBMNYLkHJ^kHJ@IBEDGF)L9XY@ v FgNYa � � � ' ���dYF�� � XY@,��BEDGF\LEF\a�NYLEF)BEDGFtF}tGHJ^MBMF`@PQSF|NYa�BEDGF`^MF)hRDPXY^MF`^eHJ@lXY@�NUca��@GF`OGBMLENU@o^MBEX[LbHJ^k@GNYB?L9OPcTFP�lNUOGBMy � BEDGF)^EBEX[L�� ^BMF`_+h1F\L9X[BEOGL9FYq

�kF`_+F`_Ry1F\Lwa�L9NU_ BEDGFuHJ@fBMLEN��POPQSBEHTNU@ � XY@,�)LEF\a�F\L9F`@PQSF`^�BEDPF\LEF`HJ@ � BEDPX[BwBEDGFyQSNU@ sYF`@fBEHTNU@PXYc~hRHJQSBEOGL9F<NYaRXk@PF`OGBMLENU@^MBEX[L5HJ@PQ\cJO��GF`^$XZQSNYLEFxNYa�^EOGh1F\L9QSNU@,�ROPQSBEHJ@ v hPL9NYBMNU@P^tXY@,� ^EOGh1F\L � ORHa�r@GF`OGBMLENU@P^`qn�uXY^MFP� NU@]BEDPF XY^E^EOR_+hPBEHTNU@BEDPX[B$BEDGF+hRLENYBMNU@P^$a�NYL9_ XnB � h1F!$s���b^EOGh1F\L9QSNU@,�PORQSBMNYL � BEDGF	^MBEX[L�� ^t_	X v @GF\BEHJQ �PF`c.�{Q\XY@{h1F`@GF\BML9X[BMF	HJ@fBMNIBEDGF	HJ@ $BMF\L9HTNYL|NYa3BEDGFn^MBEX[L5BEDGLENUO v D � O/t]BEO/y1F`^\q wZNYLEF\N�sYF\L � ^EHJ@RQSFiBEDGFn^MBEX[L+HJ^gL9NYBEX[BEHJ@ v/� sYNYLEBEHmQSF`^|X[L9F a�NYL9_+FP� �POGF
BMNoBEDGFx^9OGh1F\L � OPHa�RHTB � NYa�BEDGFx@PF`OGBMLENU@W_	X[BMBMF\L`q /sHJ@PQSF	BEDPFx@GF`OPBMLENU@ ^9OGh1F\L � N�V�^EOGLEL9NUOP@,�PHJ@ v BEDPF`^MF sYNYL9BEHJQSF`^F`@fBML9XYHJ@P^ihPLENYBMNU@P^ � BEDPFisYNYLEBEHJQSF`^xX[LEFr_	X v @GF\BEHF7\FP��q 4 NU@P^MF " OGF`@fBEc ��� BEDGFisYNYL9BEHJQSF`^ X[L9Fo^MBML9NU@ v c � HJ@fBMF\L9XYQSBEHJ@ vVkHTBEDWBEDGFI_	X v @PF\BEHJQ � O
t�BEO(y=F`^`q � DPHJ^)LEF`^EORcTBE^5HJ@CXoQSNU_	hRcJHJQ\X[BMFP��^EQSF`@RX[L9HTN �POGL9Hm@ v BEDGFI^Mh;HJ@P@PHJ@ v �GN�V?@CNYaBEDGFl@GF`OPBMLENU@ ^MBEX[L � y1F`Q\XYOP^MFlX �GF`QSL9F`XY^EHJ@ v LENYBEX[BEHJNU@�a�L9F " OGF`@RQ � HJ^+XYQ\QSNU_	hRXY@PHTFP� y � XY@�F}t~h;XY@,�PHJ@ v sYNYLEBMF}t
X[LEL9X ��� F`@fBML9XYHJ@PHJ@ v BEDGFg_	X v @PF\BEHJQ � O
t BEO(y=F`^ � � �/� � . � q � N�V�F�sYF\L � HTB�DPXY^�y1F\F`@xX[L v OGFP� � � . � BEDPX[B�BEDPHm^y^9QSF`@PX[L9HTNHJ^gHm@PQSNU@P^EHJ^EBMF`@KB$VkHJBED{N�yR^MF\L^sYFP� hPLEF`QSF`^9^EHTNU@{h1F\L9HTN��P^bNYauNU@GF � F`X[L|HJ@rBEDPF Q\XY^MF NYauHm^MNUcJX[BMFP�]h;OPcJ^EX[L9^`q © ^MNUcJO $
BEHTNU@�BMNZBEDPHJ^ghPLEN�yRcTF`_ _	H v DfB y1FiXlQSNYLEFxNYa�QSNUcTNYL $p^EOGh1F\L9QSNU@��POPQSBEHJ@ v " OPX[LEdr_	X[BMBMF\L`q � DPHJcJF	^MhRHJ@ $57\F\L9NZQSNUcTNYL^EOGh1F\L9QSNU@��POPQSBMNYL9^+QSNUOPc.� y=FINYabB � h1F ���5X[Bi^E_	XYcmc � � =�. � � ��. � � X]^MhRHm@ $jNU@GFIQSNUcTNYL ^9OGh1F\L9QSNU@,�POPQSBMNYL	Hm^+_+NU^MBcJHTdYF`c � XYcTVuX � ^kNYavB � h1F�� � y1F`Q\XYOP^MFgBEDPFgL9X[BEHTN	NYavBEDGF)h1F`@GF\BML9X[BEHTNU@§�PF\hPBEDIBMNiBEDPFtQSNUDGF\LEF`@PQSF|cTF`@ v BEDlHm^�NYavNYL<�GF\L
� � � ­ � � � � � � � < � � � ��� wlF�� ­ � � � � ��� � q 4 NU@R^MF " OPF`@KBEc ��� BEDGF5_	X v @GF\BEHJQR�PF`ca��HJ^?QSNU_	hRcTF\BMF`c � F}tsh1F`cJcTFP�Ia�LENU_BEDGFxQSNYLEF NYa3X�QSNU_+hRXYQSB5^MBMF`cJcJX[L)N�y   F`QSB � HTayHJB)HJ^)XZ^MhRHm@ $jNU@GF	QSNUcTNYL $p^9OGh1F\L9QSNU@,�POPQSBMNYL�q � DGFi_	X v @PF\BEHJQT�PF`c.��HJ^F}tsh=F`cmcTFP�nOP@PcTF`^E^uHTBuF}tGQSF\FP�P^3BEDPFgQSL9HTBEHJQ\XYc��PF`c.�x^EBMLEF`@ v BEDIa�NYL�BEDGF$BML9XY@P^9HTBEHTNU@nBMN+BEDGFg@GNYL&_	XYc�QSNU@,�POPQSBEHm@ v ^MBEX[BMFYq� DGFl_iX v @GF\BEHJQ �PF`c.��HJ@�@GF`OGBMLENU@�^EBEX[L9^iHJ^5B � h;HJQ\XYcJc � NYa?BEDPFlNYL<�GF\L	NYa � � � *
	 XYOR^E^\q � DRHJ^5HJ^	_|OPQ9D ^9_	XYcJcTF\LBEDPXY@ZBEDGFtQSL9HTBEHmQ\XYc�_	X v @GF\BEHmQZ�PF`ca�IV?DPHJQ9D � a�L9NU_ BEDGFtL9F`^EOPcTBE^�NYa �kF\a q � =�. � � VyFgF`^MBEHJ_iX[BMFtBMN�y1FgNYavBEDGF)NYL<�GF\L?NYa� � ��� 	 XYOR^E^\q 4 NU@P^MF " OGF`@KBEc ��� BEDGFt_	X v @PF\BEHJQZ�PF`ca�I^EBMLEF`@ v BEDlNYa�X	@PF`OGBMLENU@l^MBEX[LeHJ^�QSNU@P^EHm^MBMF`@KBkVkHTBEDlX	^EhRHJ@ $jNU@GFQSNUcTNYL $p^9OGh1F\L9QSNU@,�POPQSBEHm@ v QSNYLEFYq�kF`_+F`_Ry1F\LbXYcJ^MNxa�L9NU_ BEDGF|HJ@fBMLEN
�ROPQSBEHTNU@lBEDRX[B?BEDGF|^EOGh1F\L � ORHa� sYNYLEBEHJQSF`^ehPLEN�s~H.�GF)XY@�F}t~h;cJXY@PX[BEHTNU@Za�NYLeBEDGFN�yR^MF\LbsYFP� v cJHTBEQ&DGF`^ � Hjq FYq � ^EO,�,�PF`@   OP_	hR^�HJ@|BEDGF3LENYBEX[BEHJNU@	a�LEF " OPF`@PQ � NYa1BEDGF3^MBEX[L�q � DGF\LEF\a�NYLEF � XYcJ^EN$BEDGF " OPF`^MBEHTNU@NYak^EOPh=F\L � OPHa�PHJB � HJ@�Xr^MhRHm@ $jNU@GF QSNUcJNYL5^9OGh1F\L9QSNU@,�POPQSBMNYL5^EDGNUORca� y1F X\���GLEF`^E^MFP��q � FlDPX�sYFI@GNYB|^EBEO,�PHTFP� BEDPHJ^
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" OPF`^MBEHTNU@�HJ@ �PF\BEXYHJc � XY@,��BED~OP^lHTBILEF`_iXYHJ@P^na�NYLla�OPLEBEDGF\Ll^MBEO,�RHTF`^\q � N�VyF�sYF\L � a�LENU_6NUOGL v L9NUOGh $jBEDGF\NYLEF\BEHmQ\XYcXY@PXYc � ^EHJ^ � VyF	Q\XY@�Hm_	_+FP�PHJX[BMF`c � LEF`X\�{N	 �VkDPHmQ9DrNYayBEDGF+hRDPXY^MF`^tX[LEF	F}tsh=F`QSBMFP�]BMNZQSNU@KBEXYHm@]^MBEXVyRcTF	^9OGh1F\L � OPHa�sYNYLEBEHJQSF`^\q � FlDPX�sYF§�PHm^EQ\OP^E^MFP��BEDPHJ^ " OGF`^MBEHTNU@CX[B5BEDGFnF`@,�WNYa /~F`Q[q � q � q � NrLEF\h1F`X[B|BEDGFI_	XYHJ@CQSNU@PQ\cJOP^9HTNU@P^ �cTF\BIOP^Ih1NUHJ@fB NUOPBIBEDPX[B � HJ@�BEDGF]Q\XY^MF]NYa5X�^MhRHm@ $jNU@GFrQSNUcTNYLZ^EOGh1F\L9QSNU@��POPQSBMNYL � XYcJcbhRDPXY^MF`^nBEDRX[BlF}tsDRH`yRHTBnXY@F`cTF`QSBMLENU_	X v @PF\BEHJQ wZF`HJ^E^9@GF\LiF! 1F`QSBr� �ROGFZBMNWhROGLEFl^ � _	_	F\BML � LEF`XY^MNU@P^ � � X[LEF�XYcJ^EN ^EOGh1F\L � OPHa��q � DPHJ^	^EHm_+hRcTFQSNU@PQ\cJOP^9HTNU@IQ\XY@ y1F��GL9X�Vk@Ia�NYL3NU@GF!$ � X�sYNYL$^ � ^EBMF`_	^\q 4 NU@R^MF " OPF`@KBEc ��� LEF`^MBML9HJQSBEHm@ v BMN	BEDGFZ�MHm@GF\LEB � hRDRXY^MF`^ � NU@Pc �BEDGF 4 /0�{hRDPXY^MFgHm^3X	^EOGh1F\L � OPHa��q © B V�N	$ � X�sYNYL$QSNUcTNYL?^9OGh1F\L9QSNU@,�POPQSBMNYL � XY^?Q\XY@ y1Fg^MF\F`@Ia�LENU_ BEDPF®�PHJ^EQ\OR^E^EHTNU@
HJ@nBEDGFgHJ@fBMLEN��POPQSBEHTNU@ � HJ^�@PF`HTBEDGF\L3^EOGh1F\L � OPHa�x@GNYL3XY@IF`cTF`QSBMLENU_iX v @GF\BEHJQt^9OGh1F\L9QSNU@,�POPQSBMNYL�q © BEDGLEF\F!$ � X�sYNYL?QSNUcJNYL^EOGh1F\L9QSNU@,�ROPQSBMNYL � DGN�VyF�sYF\L � HJ^�@GNYBkXY@IF`cJF`QSBMLENU_	X v @GF\BEHJQ)^EOGh1F\L9QSNU@,�ROPQSBMNYL"yROGB3X+^EOPh=F\L � OPHa��q

�A@gNYL<�GF\L�BMN?HJ_	hRcTF`_+F`@fB�BEDGF�hPLENYh1F\LEBEHTF`^�NYa " OPX[LEd$_	X[BMBMF\LvHJ@fBMNkBEDGF�BEDGF\NYL � NYaG@GF`OGBML9NU@t^MBEX[L9^ � HJB�HJ^�@PF`QSF`^E^EX[L �BMN	ds@GN�V BEDGF v LENUOP@��l^MBEX[BMFYq � @lBEDGFtHJ@fBMLEN��POPQSBEHTNU@IHTB?DPXY^"y1F\F`@ZX[L v OPFP�IBEDPX[Bka�NYL?^9O��iQ\HTF`@fBEc � QSNUc.�ZXY@,�§�PF`@P^MF^ � ^MBMF`_	^ � BEDPHJ^ v LENUOP@,�o^MBEX[BMF+HJ^kXxQSNUcTNYLb^EOGh1F\L9QSNU@,�ROPQSBMNYL`q � N�VyF�sYF\L � BEDGF5_)ORcTBEHTBEO,�GFtNYa�h=NU^9^EH`yRcTF$h;DPXY^MF`^eXY@,�BEDGF$OP@PQSF\LEBEXYHm@KB � NYa�BEDGF s[XYcJOGF`^ya�NYLyBEDPF��PF`@P^EHTB ��� ^EBMLENU@ v QSNUOGhRcJHJ@ v QSNU@P^MBEXY@fB�F\BEQ[qGLEF`@,�PF\L�BEDGF " OGF`^MBEHTNU@xa�NYLuBEDGFBML9OGF v LENUOP@,��^MBEX[BMF)F}tsBMLEF`_+F`c � �PH��iQ\ORcTB\q � DGF\LEF\a�NYLEF � Hm@lBEDGF)hPLEF`^MF`@fBkBEDGF`^9HJ^ � VyF5DPX�sYF|a�NsQ\OP^E^EFP�ZNU@�BEDGF)^EhRHJ@ $NU@GFiQSNUcTNYL|^EOGh1F\L9QSNU@,�ROPQSBMNYL9^$XY@,�]DRX�sYF��PHJ^EQ\OP^9^MFP�rBEDGF v LENUOR@,�{^MBEX[BMFnXY_+NU@ v BEDGF`^EFihRDPXY^EF`^\q © QSNU_+hRX[L9Hm^MNU@
VkHTBED�NYBEDPF\LihRDPXY^EF`^	DPXY^Ty1F\F`@��RHJ^EQ\OP^E^EFP��NU@ X " OPXYcJHJBEX[BEH`sYFZcTF�sYF`c3Hm@ /~F`Q[q � q n q ' q � FoDPX�sYFoQSNU_+hROGBMFP� BEDGF
BEDGF\L9_+N�� � @PXY_	HJQ	hPLEF`^E^EOPLEF � Hm@]NYL<�GF\L|BMN �R@,�]BEDPFia�X�sYNYLEFP��^MBEX[BMFnX[B<7\F\LENoBMF`_+h1F\L9X[BEOGLEFxXY@,��7\F\L9No_	X v @PF\BEHJQ�PF`ca��q¨� B�DPXY^�BEOGL9@GFP�iNUOGByBEDPX[B�XYcJc;BML9XY@P^^sYF\L9^MFkh;DPXY^MF`^yX[LEFka�X�sYNYLEFP�IQSNU_	hRX[LEFP� BMN)BEDGFe_	HutsFP�iXY@,�xcTNU@ v HJBEO,�PHJ@PXYchRDPXY^MF`^`q � DGF	LEF`XY^ENU@ HJ^tBEDGFxa�XYQSBMNYL5F}tsh�� � � �gBEDPX[B5XYcJ^MNZNsQ\Q\OGL9^)HJ@]BEDPF�s[XYcJOGF	NYa3BEDPF v X[hWhRX[L9XY_+F\BMF\L`q � DGF^ " OPX[LEFgNYa�BEDPHm^3a�XYQSBMNYL � Hjq FYq � F}tsh�� � � � � � F`@fBMF\L9^?BEDGFRs[XYcJOGF)a�NYL?BEDGFthPL9F`^E^EOGLEFYq#/sHm@PQSF � XY^E^EOP_+F`^eHTBE^?_	HJ@PHJ_|OP_ �� � ' � p � HJ@�BEDGF BML&XY@P^YsYF\L9^MF hRDPXY^MF`^ � BEDPF`^MFxX[L9FihPLEF\a�F\LELEFP� QSNU_+hRX[LEFP�WBMNrXYcJc<NYBEDPF\L)hRDRXY^MF`^tV?DGF\LEF � � ' � p q� DGFeF}t~h1NU@GF`@fBEHJXYc;a�XYQSBMNYLE�PNU_	HJ@PX[BMF`^uXYcJc;NYBEDGF\L3QSNU@fBML9H`yROGBEHJNU@P^<BEDPX[B«�PHm^EQSL9HJ_	Hm@PX[BMF�y1F\BpVyF\F`@ �PH  1F\LEF`@fBy^Mh;HJ@ $jNU@GFhRDPXY^MF`^`q

� @GF NYa3BEDGF`^MFxNYBEDGF\L+QSNU@fBML9H`yROGBEHJNU@P^tHJ^ � L9NUO v DPc � ^Mh1F`X[dsHJ@ v/� BEDGFn@fOP_ y1F\LtNYa v X[h;^\qewZNYLEFxhPLEF`Q\HJ^EF`c ��� BEDGFhPLEF`^E^9OGLEFIHJ^5F`@PDPXY@RQSFP� y � F�sYF\L � F}tGQ\HTBEX[BEHTNU@*yPL9XY@PQ&D�BEDPX[BiHJ^ v X[hRh=FP��q � @�BEDPFZ@GNYL9_	XYcF$pQSNU@,�POPQSBEHJ@ v h;DPXY^MF �BEDGF\LEF]X[LEFrB V�F`c`sYF OP@ v X[hPh1FP��F}tsQ\HJBEX[BEHTNU@ yPL9XY@RQ9DGF`^ � LEF`^EORcTBEHJ@ v a�L9NU_�BEDGF]QSNUcTNYL���BEDGLEF\F��IXY@,� � HTL9XYQ���a�NUOPL �QSNU_+h1NU@GF`@fBE^�NYa�BEDGF " OPX[LEdT�RF`ca�P^\q¨� @ BEDGFbQSNUcTNYL $p^EOPh=F\L&QSNU@,�POPQSBEHJ@ v hRDPXY^MF`^ � BEDGF`^EF�yPL&XY@PQ9DGF`^By1F`QSNU_+FehRX[LEBEHJXYcJc �v X[hPh1FP��q � DGF\LEF+HJ^bNU@PF	Q\XY^MF � @RXY_+F`c � BEDPF	_	HutsFP� 4 /���hRDRXY^MF � VkDGF\L9F5XYcmc�yPL9XY@PQ&DGF`^gX[LEF v X[hPh1FP� ��VkHJBEDrBpVyN�PH  1F\LEF`@fB v X[h;^&�&q � N�V�F�sYF\L � �POPF|BMNZBEDGF+F}t~h1NU@GF`@fBEHJXYcva�XYQSBMNYL � BEDRHJ^ba�XYQSB��PNfF`^g@PNYBgDGF`cThrBMNlhPLEF\a�F\L$BEDPHJ^bh;DPXY^MFN�sYF\L BEDGFIBML9XY@P^YsYF\L&^MFIhRDPXY^MF`^ � F�sYF`@ BEDPNUO v DCBEDGFlcJX[BMBMF\LxDPX�sYFlNU@Rc � F`H v DfB v X[hPh1FP� " OPXY^EHThRX[L9BEHJQ\cTFxF}tsQ\HTBEX[BEHJNU@yPL9XY@PQ&DGF`^\q4 NU@P^EF " OGF`@fBEc ��� Hm@rNYL<�GF\LgBMN �PF\BMF\L9_	HJ@GF+BEDPF+a�X�sYNYLEFP�]hRDRXY^MF � BEDGF	^EF�sYF\L9XYc<BML9XY@R^YsYF\L9^MF	h;DPXY^MF`^gDPX�sYF	BMN y1FQSNU_+hRX[LEFP��q"� BwDRXY^�BEOGL&@GFP�tNUOPB�BEDPX[BwBEDGFyhPLEF`^E^9OGLEF?��XY@,�|BEDGFyF! 1F`QSBEH`sYFuh=NYBMF`@fBEHJXYc���HJ^wHa�GF`@fBEHJQ\XYcfHm@gBEDGFyBML9XY@P^YsYF\L&^MF
h1NUcJX[L � hRcJXY@PX[L � XY@,� 4 /��WhRDRXY^MF`^\q�� @oBEDGF|BML9XY@P^^sYF\L9^MF © hRDRXY^MF � BEDGF)hRLEF`^E^EOGL9F)HJ^eF`@PDPXY@RQSFP�ky � Xxa�XYQSBMNYL � � p q� DPHJ^+X\���PHTBEHTNU@PXYcya�XYQSBMNYL NYL&H v HJ@PX[BMF`^+a�LENU_!BEDGFlBpVyN	$ v X[h�^MBML9OPQSBEOPLEFlXY@,��BEDGF�XY@ v OPcJX[Li^EBML9OPQSBEOGLEFINYabBEDGF v X[ha�OR@PQSBEHTNU@ � 6��

6	��

����� �
�
�
¤ � Hs� � K � ¤ * Hs� * K
Hs� � K:� � Hs� * K:� � �

'
¬ 1 ; � � p � � n q ' �

� @tQSNU@PQ\cJOP^EHJNU@ � XY_+NU@ v BEDGF}^EhRHJ@ $jNU@GF�h;DPXY^MF`^�BEDRX[B�VyF}DPX�sYFuQSNU@P^EH.�GF\LEFP� � BEDGF<BML9XY@P^^sYF\L9^MF © hRDRXY^MF}DPXY^ � X[B � � �XY@,� VkHTBEDGNUOGB)F}t~BMF\L&@PXYcu_	X v @GF\BEHJQ �PF`ca� � BEDGFn_	X�tGHJ_	XYc}hPLEF`^E^EOPLEFo��XY@,� � BEDfOP^ � QSNYL9LEF`^Mh1NU@,�P^)BMN�BEDPFx_	Hm@PHJ_	XYcs XYcmOGFiNYa3BEDPFiF! 1F`QSBEH`sYFIh1NYBMF`@KBEHJXYc��&q � N�VyF�sYF\L � HTB|^EDGNUOPca�;y1F _+F`@fBEHTNU@GFP� BEDPX[B|BEDPHJ^|QSNU@PQ\cJOP^EHJNU@��GF\h1F`@,�P^tNU@
NUOGL?^9HJ_+hRcTF$X[hPhRLEN�tGHJ_	X[BEHTNU@ZQSNU@PQSF\L9@PHJ@ v BEDGFtXY@ v ORcJX[LkHJ@fBMF v L9X[BEHTNU@oHJ@IBEDGF v X[h�F " OPX[BEHTNU@�XY@,�IBED~OP^kDPXY^kBMN�y1FBMLEF`X[BMFP�lV?HTBEDI^MNU_+FtQ\X[L9FYq

�vHJ@PXYcJc ��� cTF\BiOR^iQSNU_	_+F`@fBiNU@ hRX[L9XYcJcJF`cJ^5NYL¦�PHF =F\LEF`@RQSF`^+BMN�NYBEDGF\L hRD � ^EHmQ\XYc3^ � ^MBMF`_	^ � ^EOPQ&D XY^iNYL<�PHJ@PX[L �
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^EOGh1F\L9QSNU@��POPQSBMNYL9^&� ^9OGh1F\L � OPHa�R^\q � aw^Mh1F`Q\HJXYc�HJ@fBMF\LEF`^MBkHJ@nBEDRHJ^�QSNU@KBMF}tsB?X[L9FgBpVyNia�F`X[BEOGLEF`^�BEDRX[B3V�FtF`@PQSNUOP@fBMF\LEFP�HJ@oBEDGF+BMLEF`X[BE_	F`@KBgNYay^MhRHJ@ $jNU@GF|QSNUcJNYLt^EOGh1F\L9QSNU@,�ROPQSBEH`ssHTB ��� @PXY_+F`c � BEDGF+BpVyN	$ v X[h ^EBML9OPQSBEOGLEF+XY@,�rBEDPF	XY@ v OPcJX[L�GF\h1F`@,�GF`@RQSF�NYa;BEDGF v X[h�q � F3DPX�sYF �PF`_+NU@P^MBML9X[BMFP�+DPN�V y1NYBED|F! =F`QSBE^ � HTF`ca�5QSNU@fBML9H`yROPBEHTNU@P^�BMN$BEDGF�s XYcJOPF`^�NYa;BEDGFv X[hlhRX[L&XY_+F\BMF\L � BEDGF$QSL9HTBEHmQ\XYc;BMF`_	h=F\L&X[BEOGLEF � XY@,�xBEDGF$hPL9F`^E^EOGLEFYq � DPF\LEF\a�NYL9F � HJBuHm^�N�yKssHTNUOP^uBEDPX[B�BEDGF � ^MBMLENU@ v c �X( 1F`QSB	BEDGFnhRD � ^EHmQ\^)NYaeBEDGFI^EOGh1F\L9QSNU@��POPQSBMNYL`q � FlDPX�sYFZHm@,�PHJQ\X[BMFP�WXVy1N�sYFlBEDPX[B+BEDPFxa�XY_+NUOP^+� 4 / L9F`cJX[BEHTNU@ ���� ­ � � � � � p�1 � HJ^�ssHTNUcJX[BMFP�{HJ@oXn^EOGh1F\L9QSNU@,�PORQSBEHJ@ v ^ � ^MBMF`_ VkDPF\LEF5BEDGF\LEF5X[LEF+BpVyNIF}tsQ\HJBEX[BEHTNU@eyPL9XY@PQ&DGF`^eVkHTBED
�PH  1F\LEF`@fB�F`@GF\L v��$v X[hR^\q � FkDPX�sYF �PHm^EQ\OP^E^MFP�|NU@GF3Q\XY^EF3VkDGF\LEF�NU@PF v X[h HJ^vB VkHJQSF3BEDGF�NYBEDPF\L v X[h�q � DPHJ^�^9HTBEOPX[BEHTNU@NsQ\Q\OGL9^gHJ@oBEDGF 4 /���hRDPXY^EF	XY@,�rVyXY^)XYcJ^MNna�NUOP@,�{HJ@rBEDGF 4 �¨��Q\XY^MF���DGN�V�F�sYF\L � XI^EO(yPBEcTF �PH  1F\LEF`@PQSF y1F\BpVyF\F`@BEDGF`^MF)BpVyNxQ\XY^EF`^ � HTF`ca�IB V�N��PH  1F\LEF`@fB3a�XYQSBMNYL9^|s~HTNUcmX[BEHJ@ v BEDGF|� 4 /nLEF`cJX[BEHJNU@ � QSa q � " q�� n q � �M�&q � @�XY@GNYBEDGF\LeQ\XY^MF �@PXY_+F`c � BEDGF © hRDPXY^MF � VyFua�NUOR@,�tB V�N v X[hR^vBEDRX[B �RH  =F\LvHJ@)BEDGF`HTLvXY@ v OPcJX[Lv^MBML9ORQSBEOGLEFYq � DGFuHa�GF`X?NYaRXeBpVyN	$ v X[h���NYL_|OPcTBEH $ v X[h=�y^EBML9OPQSBEOGLEFgHm@lX	^EOGh1F\L9QSNU@��POPQSBMNYL3HJ^�@GNYB?@GF\V XY@,�lDRXY^"y1F\F`@§�PHJ^EQ\OR^E^MFP�IHJ@nBEDGF)QSNU@,�GF`@P^MFP� $p_	X[BMBMF\LcJHTBMF\L&X[BEOGLEF � � ��1 � q © cm^MN � F}tsh1F\L9HJ_+F`@fBEXYcvF�s~H.�GF`@PQSF	a�NYLgBpVyN �PH  1F\LEF`@KB v X[h;^tHJ@ w v � * DPXY^Zy1F\F`@{L9F\h=NYL9BMFP�]XY@,�BEDGF\NYLEF\BEHmQ\XYcJc � HJ@fBMF\LEhPLEF\BMFP� � � � � � q /GHJ_	HJcJX[LuBMN NUOGL �PHm^EQ\OP^E^EHJNU@ � XI�GF�ssHJX[BEHTNU@Ia�LENU_�BEDPFgF}t~h1F`QSBMFP�ks XYcmOGF`^�NYavBEDGFv X[hR^ � OP^EHJ@ v VyF`X[d $pQSNUOPhRcJHJ@ v � 4 /�BEDPF\NYL ��� DPXY^ y=F\F`@]a�NUOP@���q � DGF5NYL9H v HJ@rNYayBEDGF+BpVyN	$ v X[hC^MBML9OPQSBEOGL9F	HJ@rBEDPHJ^^ � ^MBMF`_ � DGN�VyF�sYF\L � HJ^eXiQSNU_	hRcJHJQ\X[BMFP�r^MBML9ORQSBEOGLEFtNYa�BEDPF��GF\L&_	H�^9OGLEa�XYQSF � XYQSBEOPXYcmc � ^MF\hRX[L9X[BEHm@ v Hm@KBMN BpVyN��PF\L9_	H^EOGL9a�XYQSF`^\q � DPHm^tHJ^|HJ@WQSNU@KBML9XY^EB|BMN{Xo^MhRHJ@ $jNU@GF QSNUcTNYL+^EOPh=F\L&QSNU@,�POPQSBMNYL|HJ@�BEDPF 4 /0��XY@�� © h;DPXY^MF � VkDGF\L9F XBpVyN	$ v X[h�^EBML9OPQSBEOGLEFbHJ^�hPLEF`^MF`@fBuF�sYF`@nVkHTBEDxX5^EHJ@ v cTF �GF\L9_	H�^EhRDGF\LEFYq�wZNYLEFbLEF`cTF�s[XY@KBuBMN " ORX[LEdi_	X[BMBMF\LkQSNUORca��y1FXY@GNYBEDGF\L$^MBEO�� � XVy=NUOPB?B V�N	$ v X[h]^ � ^MBMF`_	^ � � ��= � � VkDPF\LEFtBEDGF|B � h1F)NYa�BEDPF|^EOPh=F\L&QSNU@,�POPQSBMNYLeXY@,��QSNU@R^MF " OPF`@PQSF`^a�NYL3BEDGF sYNYLEBMF}tl^MBML&OPQSBEOGLEFgHJ^kHJ@�sYF`^EBEH v X[BMFP��q��F\B)OP^)X\�,�]BEDPX[B)BEDGF\LEFiHm^t@GNlB V�N	$ v X[h�^MBML&OPQSBEOGLEFiHm@]^EOGh1F\L � ORHa� � � F � XYcTBEDGNUO v D�BEDGF	NYL<�PF\LthRX[L9XY_	F\BMF\L9^NYa�BEDGF 4 /�� XY@�� © hRDPXY^EF`^tHJ@]X�^MhRHJ@ $jNU@GF	QSNUcTNYL5^EOGh1F\L9QSNU@,�PORQSBMNYLtX[LEF H.�GF`@KBEHmQ\XYc<BMNZBEDPNU^MFiNYa�BEDGFx� XY@,� ©hRDPXY^EF`^eHm@ � � FYq � DGFtLEF`XY^ENU@ � NYa}QSNUOGL9^EF � Hm^kBEDGFL�PH  1F\LEF`@fBe^EBML9OPQSBEOGLEF)NYa<BEDGF|LEF`cJX[BEH`ssHJ^MBEHmQ v X[h{_	X[BML9Hut1q � @�BEDGF@GNU@GL9F`cJX[BEH`ssHJ^MBEHJQ�cJHJ_	HTB � H q FYq � HJ@|BEDGF�Q\XY^MF3NYa;X$cJNU@ v HTBEO,�PHm@PXYc v X[h � V�F�DPX�sYF3LEF\hPL9N
�PORQSFP�)BEDPFu^9HJ@ v cTF!$ v X[h	^MBML&OPQSBEOGLEFNYavBEDGF � � F$hRDPXY^MF`^\q© cJ^MNtXY@ v OPcJX[L $��GF\h1F`@,�PF`@KB v X[hxa�OP@RQSBEHTNU@P^�X[LEF?d~@GN�Vk@	HJ@	NYL<�PHJ@PX[L � QSNU@,�GF`@R^MFP� $p_	X[BMBMF\LyhRD � ^EHmQ\^\qw�yF\a�NYLEFkVyF�PHJ^9Q\OP^E^�^MNU_+F)hRX[L9XYcJcJF`cJ^ � VyFRyPL9HJF � � ^EOR_	_	X[L9HF7\F$V?DPX[B3VyF)DPX�sYF)a�NUOP@,�Ia�NYL?^EhRHJ@ $jNU@GFgQSNUcJNYL?^EOGh1F\L9QSNU@��POPQSBMNYL9^\q� F�DRX�sYFohPLEF`^MF`@fBMFP� X{a�NYL9_	XYcmHJ^E_ HJ@�V?DPHJQ9D BEDGFlF`H v F`@ s XYcmOGF`^	NYa$X�QSF\L9BEXYHJ@ _	X[BML&Hut � yRXY^EHmQ\XYcJc � BEDGFZ^ " OPX[LEFNYayBEDGF v X[h�_	X[BML9H`t � �PF\BMF\L9_	HJ@GF5BEDGF	^EBML9OPQSBEOGLEF5NYayBEDGF " OPXY^EHThRX[L9BEHJQ\cTF|F}tsQ\HTBEX[BEHJNU@{F`@GF\L v�� q �A@rhRX[LEBEHJQ\ORcJX[L � BEDGF�GF\h1F`@,�GF`@RQSF NYaeBEDGF`^MFIF`H v F`@ s[XYcJOGF`^5NU@CBEDGF§�PHJLEF`QSBEHTNU@WNYakBEDGF " OPXY^EHJhRX[LEBEHJQ\cTFx_+NU_+F`@fBEOP_ �� �GF\BMF\L9_iHJ@GF`^|BEDGF
XY@ v OPcmX[L"�GF\h1F`@,�GF`@RQSF<NYasBEDGF v X[hI��HJ@gNU@PF}NYaGBEDGFyQ\XY^MF`^wV�FyQSNU@P^EHa�GF\L9FP� � @PXY_	F`c � BEDGF}h1NUcJX[L�hRDPXY^MF � XY@)X\���PHTBEHTNU@PXYcXY@ v OPcmX[L �GF\h1F`@,�GF`@PQSFbF`@fBMF\L9^�ssHJX5BEDGF v X[hZhRX[L9XY_	F\BMF\L � � �&q /sHJ@RQSFeBEDPFgF`H v F`@ s XYcJOPF`^3X[LEFtQSNU@P^EBEXY@KBe@fOP_ y1F\L9^�HJ@^MhRHm@ $57\F\LEN	QSNUcTNYLb^EOGh1F\L9QSNU@,�ROPQSBMNYL9^ � BEDGF v X[h�a�OP@PQSBEHTNU@ZHJ^3HJ^MNYBML9NYhRHJQ[qu�A@ZXi^MhRHJ@ $jNU@PFgQSNUcTNYL?^EOPh=F\L&QSNU@,�POPQSBMNYL3VyFDPX�sYFtF`@PQSNUOP@fBMF\LEFP�IBEDPFga�NUcmcTN�VkHm@ v Q\XY^MF`^)��HJcmcJOP^MBML9X[BMFP�IHm@ �wH v q � q n �&�

� Hm^MNYBMLENYhRHJQ v X[h������������
	��
�����������������������������
��� �!�#"$�&%'�(%�)
� XY@RHJ^MNYBMLENYhRHmQ v X[hlVkHTBEDGNUOPB3@GN
�PF`^\�*�����
���+�$,��������.-/�0���1%32��(��%'���������������.-/�0���1%32��(��%'���!�#"
�&%4�3%�)
� XY@RHJ^MNYBMLENYhRHmQ v X[hiVkHTBED	BpVyN)@GN��PXYcsh1NUHJ@fBE^<X[B}@GNYLEBEDiXY@,�	^MNUOGBEDih1NUcTF�NYal�GF\L9_	HP^EhRDGF\LEFY�.-/�5���1%�2��(��%'���1,��������
��,���67��-/89���������9�������������:��,���67��-/89���������;�����<-/�0���1%32��(��%'���!�#"
�&%4�3%�)

� XY@RHJ^MNYBMLENYhRHmQ v X[hlVkHTBEDIX	@PN
�PXYc�cmHJ@GF$X[B3F " OPX[BMNYLkNYa¡�GF\L9_iH�^MhRDGF\L9FY�*��,��
6��/-/81���=�����1�$,������>�#"
�&%4�Sq� DGFoBML9XY@P^^sYF\L9^MF © hRDPXY^MFoNsQ\Q\OGL9^xBpVkHmQSFrHm@ BEDPHm^iF`@~OP_+F\L9X[BEHJNU@ � y1F`Q\XYOP^MFrHTBnDPXY^xBpVyN v X[h;^ V?HTBED �RH  =F\L9F`@KB
^MBML9ORQSBEOGLEF`^\q �?N
�PF`^	NYa$BEDGF v X[h�Q\XY@�NU@Pc � NsQ\Q\OGLia�NYLnX]hROGL9F`c � cJNU@ v HTBEO,�PHm@PXYcuNYLiBML9XY@R^YsYF\L9^MF v X[h�q �GNYLIXYcJc
X\�P_	H`t~BEOGL9F`^	��F`^Mh1F`Q\HJXYcJc � a�NYLgBEDPF]�M_	HutsFP� � v X[h=� � BEDGF v X[h HJ^$@PNU@�s[XY@PHJ^EDRHJ@ v a�NYLtXYcmc¡�PHTLEF`QSBEHTNU@R^bNYayBEDPF " OPX[L9d_+NU_+F`@fBEOP_Iq © ^i_+F`@fBEHTNU@GFP��HJ@�BEDGFoHJ@fBMLEN
�ROPQSBEHTNU@ � @GN
�PF`^	NYa$BEDGF v X[h X[LEF�V�F`cJcF$jd~@GN�Vk@�a�LENU_ BEDPF © XY@,�
© � hRDRXY^MF`^nHJ@�^9OGh1F\L � OPHa� � � FYq �A@ XW^EhRHJ@ $jNU@GFoQSNUcTNYLI^EOGh1F\L9QSNU@,�ROPQSBMNYL � VyFe�R@,� � �POPF�BMN�BEDGFoBML9XY@P^^sYF\L9^MF
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BMF\L9_ � � 4 N~NYh1F\LihRXYHTL&^+VkHTBED " OPX[LEds^	NYabNYhPh1NU^EHJBMFZQ9DPHJL9XYcJHTB � � � XY@�F�sYF`@ L9HmQ9DGF\Lx^MBML9OPQSBEOGL9FlNYa$XY@PHJ^MNYBMLENYh;HTF`^\q� DGFt_	NU^MBeHm@KBMF\LEF`^EBEHJ@ v Q\XY^EF|HJ^?QSF\LEBEXYHJ@Pc � BEDPF)BML9XY@R^YsYF\L9^MF © hRDPXY^MF � VkDGF\LEF)BpVyN v X[h;^?V?HTBED �PHF =F\LEF`@fBkXY@ v ORcJX[L^MBML9OPQSBEOPLEF`^+X[LEFlhPL9F`^MF`@KB\q /GHJ@PQSFnBEDPHJ^+h;DPXY^MFIHJ^	cJHJdYF`c � BMN y1FILEF`XYcJH�7\FP��HJ@�@PX[BEOGLEF���L9F`_+F`_Ry1F\L	BEDPFZ_	X�tGHJ_	XYc
hPLEF`^E^9OGLEF<NYaGBEDPHm^�hRDPXY^EF�� � a�OGLEBEDPF\L�^MBEO,�RHTF`^�LEF v X[L5�PHJ@ v BEDPF�hRD � ^EHJQ\XYcUHJ_	hRcJHJQ\X[BEHTNU@R^�NYaGBEDPHJ^�OP@fOR^EOPXYc v X[h+^MBML9ORQSBEOGLEF^EDGNUOPc.�ky1F5BEXYQEdscTFP��q � DGF+hRD � ^EHmQ\XYcwQSNU@R^MF " OPF`@PQSF	NYa v X[h�@GN��GF`^$HJ^ � a�NYLgHJ@P^EBEXY@PQSF � Xl_+N��PH`�RFP�ZBMF`_+h1F\L9X[BEOPLEF!$�GF\h1F`@,�GF`@PQSF}NYaPBEDGF�^Eh=F`Q\H)�RQ<DGF`X[B � XY^wVyF�ds@GN�VWa�LENU_ � � FYq � BwHJ^�h;cJXYOP^EH`y;cTFvBEDPX[Bw@PN
�GF`^�NYaGBEDGF v X[h|Hm@ � OGF`@PQSF}BEDGFBEDGF\L9_+N�� � @PXY_	HJQwhPL9NYh=F\L9BEHTF`^=NYa~BEDPF<^EOGh1F\L9QSNU@,�PORQSBMNYL � ^EOGh1F\L � ORHa� � ^EHJ@PQSF�BEDGF\L&_	XYc[F}tsQ\HJBEX[BEHTNU@P^�NYa " OPXY^EHThRX[L9BEHJQ\cTF`^y1F`QSNU_+Fbh=NU^9^EH`yRcTF?F�sYF`@lX[B3^E_	XYcmcRBMF`_+h1F\L9X[BEOPLEF`^\q � DGF$HJ_	hRcJHJQ\X[BEHTNU@R^}NYa�BEDGF$@GN
�PF`^�QSF\LEBEXYHJ@Pc � �GF\h1F`@,�iNU@nBEDPF`HTLv F\NU_+F\BML9HJQ �PHJ_+F`@P^9HTNU@�q �3F`_+F`_ y1F\L+a�LENU_ BEDGFZHJ@fBMLEN��POPQSBEHTNU@WBEDPX[Bi@PNYB+NU@Pc � ^9OGh1F\L9QSNU@,�POPQSBMNYL&^5VkHTBED�@GN��PXYch1NUHJ@KBE^uNYL?cJHJ@GF`^�yROPB3XYcJ^MN+VkHTBEDnB V�N	$��RHJ_+F`@P^EHJNU@PXYc � ^MhRDGF\L&HJQ\XYc � @GN��GF`^t�S� v X[hRcTF`^9^ � / 4 h;DPXY^MF � �yX[LEFgds@GN�Vk@�q�yF`^EHa�GF`^}^EOGh1F\L � OPH.� � � F � XYcJ^ENtOP@PQSNU@ sYF`@KBEHJNU@PXYcP^EOGh1F\L9QSNU@��POPQSBMNYL9^ � ^EOPQ9DiXY^}DPH v D $ � � ^EOPh=F\L&QSNU@,�POPQSBMNYL9^ � X[LEFQ\XY@,�PHa�RX[BMF`^�a�NYL v X[hR^�BEDPX[B�s XY@PHm^ED$a�NYL�^Mh1F`Q\HJXYci�PHTLEF`QSBEHTNU@R^�NYaGBEDGF}a�F\L9_	HJNU@g_+NU_+F`@fBEOP_Iq � DGF}XY@RHJ^MNYBMLENYhRHJF`^�NsQ\Q\OGLa�NYLg^9HJ_	HJcJX[L?LEF`XY^MNU@P^$XY^$Hm@ � � F5NYLg^MhRHJ@ $jNU@GF|QSNUcJNYLg^EOGh1F\L9QSNU@,�PORQSBMNYL9^\qª�A@{^MF�sYF\L9XYc�DPH v D $ � � ^EOGh1F\L9QSNU@,�ROPQSBMNYL9^ �cJHJ@GFx@GN��GF`^+XY@,�Ch1NUHJ@fB|@GN��GF`^5NYa?BEDGF v X[h DPX�sYFiy=F\F`@�^EBEO,�PHTFP� NYL9H v HJ@RX[BEHJ@ v a�LENU_ BEDPFl^MhRHJ@ $p^9HJ@ v cTF\B � � $jVuX�sYF@PX[BEOGLEFnNYa?BEDGF 4 N~NYh=F\L5hRXYHJL`q �GNYL HJ@P^MBEXY@PQSF � ^MF\F��3F\a q � ��n � � a�NYL+BEDGF§�PHJ^EQ\OR^E^EHTNU@ NYa?cJHm@GFx@PN
�GF`^5HJ@CQ\OGhRL9X[BMF^EOGh1F\L9QSNU@,�ROPQSBMNYL9^ � XY@,� �kF\a q � ��ns� � a�NYLyh1NUHJ@fB�@PN
�GF`^yHJ@��b�eH * � * 4 q © @PNYBEDGF\LuF}tsXY_+h;cTF?NYa v X[hn@PN
�GF`^yDPXY^-y1F\F`@a�NUOR@,� Hm@i^EOGh1F\L9QSNU@��POPQSBEHJ@ v /~L * �kO � E � � � � VkDGF\LEF?BEDGFbNYL<�GF\LyhRX[L9XY_+F\BMF\L3Hm^�XY^E^9OP_+FP� BMN$y1FeNYa�BEDGFb^EXY_+Fba�NYL9_XY^3HJ@nBEDGF © h;DPXY^MF$NYa � � F � �PF`^EQSL9H`yRHm@ v X+QSNU@��GF`@P^EX[BMF|HJ@nBEDGFg^MhRHm@ $jBML9HThRcJF\B � 6 $jVuX�sYF|Q9DPXY@R@GF`c q
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�A@lBEDGF|hPLEF�ssHTNUOP^3^EF`QSBEHTNU@ � V�F|DPX�sYF+^EOR_	_	X[L9HF7\FP�lBEDGF|_iXYHJ@lLEF`^9OPcTBE^3NYa�BEDRHJ^3BEDGF`^9HJ^kXY@,�oDPX�sYF��PHm^EQ\OP^E^MFP�ZBEDGF`HTLBEDGF\NYLEF\BEHmQ\XYc�XY@,�ZhRDGF`@GNU_	F`@GNUcTN v HJQ\XYc�_+F`XY@PHJ@ v q«�A@lBEDRX[B �PHJ^9Q\OP^E^EHTNU@ � V�F|DPX�sYF5XYcTLEF`X\� � Hm@,�PHJQ\X[BMFP�l^ENU_+FtNYh1F`@" OGF`^MBEHTNU@P^}BEDPX[ByLEF`_	XYHJ@+BMN$y1F3BEXYQEdscTFP�nHJ@+a�OGBEOGL9F3V�NYL9d;q¡�A@	BEDPHm^}^MF`QSBEHTNU@ � VyF �PHm^EQ\OP^E^}BEDGF`^MF " OGF`^MBEHJNU@P^}HJ@ _+NYLEF�GF\BEXYHJc�XY@,�nF}t~BMF`@��lBEDGFgcJHm^MBuNYawh1NU^E^9H`yRcTFea�OPBEOGLEFbhPLEN   F`QSBE^�y � ^ENU_+FtX\�,�PHJBEHTNU@PXYc=h1NUHJ@KBE^`q�GL9NU_ BEDPF�LEF`^9OPcTBE^ NYagBEDPHJ^iBEDGF`^EHJ^xXY@,��BEDGF�Hm@KBMLEN��POPQSBMNYL � LEF`_	X[LEds^ XVy1NUOGBxBEDGFoLEF`^MF`X[L9Q&D �PF`ca��NYatQSNUcTNYL
^EOGh1F\L9QSNU@��POPQSBEH`ssHTB ��� HTB|HJ^)Q\cJF`X[L|BEDRX[B|_	XY@ � HJ_	h=NYL9BEXY@KB " OGF`^EBEHTNU@P^|QSNU@PQSF\L9@PHJ@ v QSNUca�WXY@,� �GF`@P^MFn_	X[BMBMF\L+X[LEF
OP@PXY@R^MV�F\L9FP� � NYLuNU@Pc � OP@,�GF\L&^MBMNfN��iX[B�X|LEF`cJX[BEH)sYF`c � F`cTF`_+F`@fBEX[L � cTF�sYF`c q � Fg^EHJ_+h;c � �GN|@PNYByds@GN�V�V?DPHJQ9DxHJ^�BEDGFa�NYL9_�NYaG_	X[BMBMF\LvHJ@bBEDGF}QSNYLEF�NYa~Xk@GF`OGBMLENU@g^EBEX[L`q � FB�GNk@GNYB�d~@GN�V�HTasHTB�HJ^ �PF`QSNU@/�R@GFP� " OPX[LEdb_	X[BMBMF\L � XY@,� � HTa � F`^ �HTawHTB3HJ^�QSNUcTNYL $p^9OGh1F\L9QSNU@,�POPQSBEHm@ v/� XY@�� � HTa � F`^?X v XYHJ@ � VkDRHJQ9DIQSNUcTNYL�$p^EOGh1F\L9QSNU@,�PORQSBEHJ@ v hRDPXY^MF$HJ^�Hm@na�XYQSB3L9F`XYcJHF7\FP��q� DGF`^EF " OGF`^EBEHTNU@P^ � y1F`^EHa�PF`^uBEDGFg@GNYBkcTF`^9^uF}tsQ\HTBEHm@ v a�OR@,�PXY_+F`@fBEXYc�BEDGF\NYLEF\BEHmQ\XYc�XY^Mh1F`QSBE^ � X[LEFtBEDGFt_+NYBEH`s[X[BEHTNU@Ia�NYLX|QSNU@KBEHJ@~OPHJ@ v XYQSBEH`ssHTB � HJ@	BEDPHm^m�PF`c.��q � @GF?NYa�BEDPF v NUXYcJ^ � NYa�QSNUOGL9^MF � ^EDGNUORca�xy1F?BMN$�R@,� X)_iHJQSLENU^EQSNYhRHmQ\XYc;_+N��GF`cNYa1_	X[BMBMF\L�HJ@R^EHa�GFyX$@GF`OGBMLENU@+^MBEX[L}BEDPX[B}HJ^vHJ@+X v LEF\F`_	F`@KB<V?HTBED5BEDGF3_	XYQSLENU^9QSNYhRHJQ\XYcPXY^MBML9NYhRD � ^EHJQ\XYcsN�y;^MF\L^s[X[BEHTNU@P^\q� F$DPX�sYF$X[L v OPFP� BEDRX[BuX)dYF � BMN+X��GF\F\h1F\LyOR@,�GF\L9^MBEXY@��PHJ@ v NYa�QSNUca�nXY@,�¦�PF`@P^MF " OPX[L9d	_	X[BMBMF\L3HJ^�BEDGFe_iX v @GF\BEHJQ�PF`ca�iNYa�BEDGFb^MBEX[LyXY@��iLEF`cmX[BMFP�iN�yR^EF\L^s XVy;cTF`^�^9OPQ9DxXY^�HJBE^}LENYBEX[BEHJNU@ia�LEF " OGF`@PQ � q � F$DPX�sYFbXYcJ^MN|X[L v OGFP� BEDPX[Bu^MhRHJ@ $NU@GFbQSNUcTNYL3^EOGh1F\L9QSNU@��POPQSBMNYL9^}F}tsDPH)yRHTB}^MNU_	Fb^EBML9HTdsHJ@ v hPL9NYh=F\L9BEHTF`^�QSNU@RQSF\L9@PHJ@ v _	X v @GF\BEHJ^9_Iq � F$DPX�sYF��PHm^EQ\OP^E^MFP�BEDPX[B � HJ@�^MhRHTBMF)NYa�BEDGF|^9_	XYcJcTF\L v X[hrQSNU_	hRX[LEFP��BMNn^EhRHJ@ $57\F\LEN QSNUcTNYL$^EOGh1F\L9QSNU@,�PORQSBMNYL9^ � ^Mh;HJ@ $jNU@GF)hRDPXY^MF`^eQSNUOPca�y1F5LEF`cTF�s[XY@KBgHJ@oLEF`XYcmHJ^MBEHJQ5^ � ^MBMF`_	^\q � DPF\LEF\a�NYL9F � cTF\BgOP^$@GN�V h1NUHJ@KBeNUOGBg^MNU_	F+a�OGBEOPLEF5hPLEN   F`QSBE^$BEDPX[BtQSNUOPc.�ky1F
X\�,�GFP�lBMN	BEDGF$hPLEF`^EF`@KBk^EBEX[BEOP^�NYavBEDGFgBEDGF\NYL � NYa�^MhRHm@ $jNU@GF$QSNUcTNYLk^EOPh=F\L&QSNU@,�POPQSBMNYL9^`q�vHTL9^EB � BEDGF\LEFtX[L9Ft^MNU_+F)N�y ssHTNUOP^ � _	NU^MBEc � BMF`Q9DP@RHJQ\XYc � F}tsBMF`@P^EHTNU@R^3XY@,�ZQSNU_	hRcTF\BEHTNU@P^3BMN	BEDGF)Q\XYcmQ\OPcJX[BEHTNU@P^3NYaBEDPHJ^wBEDGF`^9HJ^\q �GNYL�HJ@R^MBEXY@PQSF � VyF3DPX�sYFk@PNYB<QSNU_+hROGBMFP�5BEDGF � F�y � FkXY@,�xwZF`HJ^E^E@GF\L<_iXY^E^MF`^�a�NYL�BEDGF © h;DPXY^MFYq /sHJ@PQSFNUOGL�LEF`^9OPcTBE^v^EO v�v F`^MB�BEDRX[B�BEDGF�BML9XY@P^YsYF\L&^MF © hRDRXY^MF�HJ^va�X�sYNYLEFP� � BEDPHJ^vHJ^ �GF��R@PHJBMF`c � XbBEXY^Md|NYaRhRD � ^EHJQ\XYc~LEF`cTF�s[XY@PQSFYq� HTBEDiBEDPF?a�NYL9_	XYcJHm^E_ BEDPX[BuVyFeDRX�sYFª�GF�sYF`cTNYh1FP� � BEDPHJ^�Q\XYcJQ\OPcJX[BEHTNU@xLEFP�ROPQSF`^}BMN|BEDGFbQ\XYcJQ\OPcJX[BEHJNU@iNYa�^ENU_+FbBML9XYQSF`^HJ@lQSNUcJNYL $p^MhRHJ@�^MhRXYQSF|XY@,�ZQ\XY@ky1F �GNU@GFtVkHTBEDGNUOGB?QSNU@PQSF\hPBEOPXYc¨�PH��iQ\ORcTBEHTF`^\q � a<^Mh1F`Q\HJXYc�HJ@fBMF\LEF`^MBeHJ@ZQSNU@R@GF`QSBEHTNU@
VkHTBEDxBEDPHm^ " OGF`^MBEHJNU@xQSNUORca� y1F?BEDGF v F`@PF\L9XYc�y1F`DPX�ssHTNYLuNYa�h;OGLEF`c � cTNU@ v HTBEO,�PHJ@RXYcRXY@,�xBML9XY@P^^sYF\L9^MF v X[hR^�L9F v X[L<�PHJ@ v_	X v @GF\BEHmQT�PF`ca�R^\q �3F`_+F`_ y1F\L)BEDPX[B)BEDGF Q\XYcmQ\OPcJX[BEHTNU@P^)HJ@�/sF`Q[q � q n DPX�sYFxa�NsQ\OP^E^EFP�]NU@ BEDGF _	H`t~FP��h=NUcmX[LtXY@,�4 /��ohRDRXY^MF`^\q � @x@GNU@GFeNYa�BEDGF`^EF?hRDRXY^MF`^ � BEDGF v X[hna�OP@PQSBEHTNU@xDPXY^y@GN��GF`^ � VkDPHJQ&DiHJ^�BEDGFbQ\XY^MFba�NYL�HJ@P^EBEXY@PQSF?HJ@iBEDGFBML9XY@P^^sYF\L9^MF © h;DPXY^MFYq¡� B3QSNUOPca�zy1F��RHJ^EQ\OP^E^EFP� � HJa�XY@,�IDGN�V�BEDGFg@GN��GF`^�X( =F`QSB?X)h1NU^E^9H`yRcTF wlF`HJ^9^E@GF\L�F! 1F`QSB � FYq v q �HTB3Q\XY@ky1F$F}t~h1F`QSBMFP�lBEDRX[BkBEDGFgh1F`@GF\BML&X[BEHTNU@§�GF\hPBEDlNYa�BEDGFt_	X v @GF\BEHmQZ�PF`ca�§�PF\h=F`@��P^uNU@lBEDGF)^MhRX[BEHJXYc �RHTLEF`QSBEHTNU@�q�GNYL5BEDGF BML9XY@P^YsYF\L9^EF © hRDRXY^MF � NU@GF¦�GN~F`^|@GNYB)F}tsh1F`QSB)XY@ F`cTF`QSBMLENU_	X v @PF\BEHJQ wlF`HJ^9^E@GF\LtF! 1F`QSB+HJ@�XZNU@GF!$ � X�sYNYL^ � ^MBMF`_ � ^9HJ@PQSF$BEDGF\LEF)HJ^3X+LEF`^9Ha�POPXYc v XYO v F v LENUOGh ��+� � � � � q � N�VyF�sYF\L � HTB3HJ^"sYF\L � cJHJdYF`c � BEDPX[B � XY^ �PHm^EQ\OP^E^MFP�na�NYLBEDGFgh1NUcJX[L�h;DPXY^MF � a�NYLk_	XY@ � $ � X�sYNYLe^ � ^MBMF`_i^3X�wZF`HJ^E^E@GF\L�F! 1F`QSBkV?HJcJc�y1F$hPLEF`^MF`@fB\q

� BEDPF\L " OPF`^MBEHTNU@P^ � �RHTLEF`QSBEc � LEF`cJX[BMFP�+BMNgBEDPF�BEDGF`^EHJ^ �YQ\XYcJQ\ORcJX[BEHTNU@P^ � X[LEF�BEDGF3a�NUcJcTN�VkHJ@ v q � FkDPX�sYF?hPLEN�sYF`@+BEDPX[BXYcJc�cTNU@ v HTBEO,�RHJ@PXYc v X[hR^5X[LEFx^EOGhPhPL9F`^E^MFP� y � X�a�XYQSBMNYL ��� � QSNU_+hRX[LEFP� BMNoBEDGFx^EhRHJ@ $57\F\LENZhRDPXY^MF`^\q � DPHJ^tLEF`^EOPcTBDGNUca�R^ua�NYLkX[LbyRHTBML9X[L � NYL<�GF\L3h;X[L9XY_+F\BMF\L9^ � H q FYq � a�NYLkX[L^yRHTBML&X[L � n - n _	X[BML9HJQSF`^ G q¡� @lBEDGFgF}tshRcJHJQ\HTBuQ\XYcJQ\OPcmX[BEHTNU@P^ �VyFnDRX�sYFIa�NUOP@,�WBEDPX[B5a�NYL	XYcmc}BML9XY@R^YsYF\L9^MF v X[hR^5VyFIQSNU@P^EHa�PF\LEFP� � BEDGFI^EOGhRhPLEF`^E^EHJNU@]a�XYQSBMNYLiHJ^ v H`sYF`@ y � ��� E�� � q� N�VyF�sYF\L � VyFIDPX�sYFl@GNYB|hPLEF`^EF`@KBMFP�CXohPLEN~NYa�BEDPX[B5BEDPHJ^)LEF`^EOPcJB)HJ^|XYcJ^MN{OP@PH)sYF\L9^EXYc?��NYL+XrQSNUOP@fBMF\L $jF}tGXY_+hRcTFnBMN^EDGN�V BEDPX[B|HJB|HJ^|@GNU@ $pOR@PH`sYF\L9^EXYc��&q � N�NUOGL5ds@GN�V?cTFP� v F � BEDPHJ^|DPXY^|@GNYB y1F\F`@ �GNU@PF HJ@ BEDGFxa�L9XY_	F\V�NYLEd�NYa3BEDGF
z 4 � v X[h]F " OPX[BEHTNU@�q � DPHJ^bhPL9N�yRcTF`_ HJ^$XYcJ^MNZhROGLEF`c � BMF`Q9DP@PHmQ\XYc<^EHJ@PQSF+BEDPF	QSNU@PQSF\hPBEOPXYc�a�L9XY_+F\VyNYLEdrDPXY^Zy1F\F`@F}tshRcJXYHJ@GFP�IHm@ �GF\BEXYHJc q

© @WN�y ssHTNUOP^)F}t~BMF`@R^EHTNU@WBMNrBEDGF �PHJ^EQ\OP^9^EHTNU@{NYa3BEDPFxBEDPF\L9_+N�� � @RXY_	HJQ+hPL9F`^E^EOGLEFxHJ@W^MhRHJ@ $jNU@PF QSNUcTNYL+^EOGh1F\L $QSNU@,�PORQSBMNYL9^iHJ^iBEDGF v F`@GF\L&XYcJHF7`X[BEHTNU@ BMN;�R@PHJBMFlBMF`_+h1F\L9X[BEOGLEF`^`q � FoDPX�sYFohPLEF`^MF`@fBMFP� BEDPF v F`@GF\L9XYc �GF\L9H`s[X[BEHTNU@NYakBEDPFxF! 1F`QSBEH`sYFlh1NYBMF`@fBEHJXYc�OGhCBMN{X{QSF\LEBEXYHJ@Ch1NUHJ@fB � VkDGF\LEFnVyFnLEF`^MBML9HJQSBMFP�CBMN{BEDPFnQ\XY^EF � � � HJ@ NYL<�GF\L+BMNhPLENsQSF\FP��XY@PXYc � BEHJQ\XYcJc � q � DGF\LEF\a�NYLEF � X{^EBML9XYH v DfBMa�NYLEVuX[L<��@~OP_+F\L9HmQ\XYc�^MBEO�� � QSNUOPc.�WQSNU_	hRX[LEFI^MF�sYF\L9XYc3^EhRHJ@ $jNU@GFhRDPXY^EF`^ba�NYL$@GNU@ 7\F\L9NIBMF`_+h1F\L9X[BEOGLEF`^\q)��F`^9Ha�GF`^eBEDGF+BMF`_+h1F\L9X[BEOGL9F � XYcm^MNIXY@rF}t~BMF\L9@RXYc�_	X v @GF\BEHJQ �PF`c.��QSNUOPc.�ky1F
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HJ_+hRcJF`_+F`@KBMFP��q � y ssHTNUOP^Ec ��� BEDPHm^yHm^uNYa v LEF`X[BkHm_+h1NYLEBEXY@PQSFba�NYL�BEDPFgX[hPhRcJHJQ\X[BEHJNU@iBMNi@PF`OGBMLENU@n^MBEX[L9^\q-wlNU^MB3cmHTdYF`c ���a�NYLB�R@PHTBMF3_iX v @GF\BEHJQ��RF`ca�P^<XY@,�T�R@PHTBMF3BMF`_	h=F\L&X[BEOGLEF`^<NU@PF3V�NUORca�x�R@,�	LEF`^EOPcTBE^u�GF�s~HmX[BEHJ@ v a�LENU_ BEDPFkQSNU@PQ\cJOP^9HTNU@P^
HJ@{BEDGF Q\XY^MFiNYa 7\F\LEN�BMF`_+h1F\L9X[BEOGLEF XY@,� 7\F\LENo_	X v @GF\BEHJQ��PF`ca��q � DPHJ^$QSNU@   F`QSBEOGLEFxHJ^g^EO v�v F`^MBMFP�;y � BEDGFih;DPXY^MF�PHJX v L9XY_ NYa � � F � VkDGF\L9F � Hm@ZBEDGF+Q\XY^MF5NYayXY@�F}tsBMF\L9@PXYc�_iX v @GF\BEHJQ$�PF`ca� � BEDGF © � hRDRXY^MF|Hm^?N�y;^MF\L^sYFP� � VkDPHmQ9DoHJ^QSNU_+hRcTF\BMF`c � XVyR^EF`@KBkHm@I^ � ^EBMF`_	^�VkHTBEDPNUOGB3X+_	X v @GF\BEHJQ �PF`ca��q

�vHJ@PXYcJc ��� cTF\BxOR^x_	F`@KBEHTNU@�h1NU^E^EH)yRcTFla�OGBEOGLEF�hPLEN   F`QSBE^nBEDPX[BIX[LEFr@GNYBI^MBML9XYH v DfBMa�NYL9VyX[L<��F}tsBMF`@P^EHTNU@R^ NYatBEDGFhPLEF`^MF`@fB	BEDGF`^9HJ^ � yROGB	@GF�sYF\LEBEDPF`cTF`^E^i^9O v�v F`^MBMFP� y � BEDGFlL9F`^EOPcTBE^\q �3F`_+F`_ y1F\LiBEDPX[BiHm@�BEDGFlh1NUcJX[L	h;DPXY^MF � BEDGF^MhRHJ@R^�NYavBEDGF 4 NfNYh1F\L�hRXYHJL9^uh1NUHJ@KB3Hm@nNU@GF �/tsFP� �PHTLEF`QSBEHJNU@�q © cm^MN	HJ@INYBEDGF\LkhRDPXY^MF`^ � ^EOPQ9DZXY^3BEDGF © hRDPXY^EF � BEDGF^MhRX[BEHJXYc �PHJLEF`QSBEHTNU@P^$X[LEFI�RHJ^EQSL9HJ_iHJ@PX[BMFP� y � BEDGF+^MhRHJ@r^MBML9ORQSBEOGLEFYq � DGF\LEF\a�NYLEF � HTB$HJ^bXI@PX[BEOPL9XYc " OPF`^MBEHTNU@rBMNlXY^Mda�NYL�a�F\LELENU_iX v @GF\BEHJ^E_ HJ@xBEDGF`^EF$hRDPXY^MF`^\q¡�A@IQSNU@,�GF`@R^MFP� $p_	X[BMBMF\L?hRD � ^EHJQ\^ � BEDGF\L9FgDPXY^�y1F\F`@nV�NYLEdxLEF`cJX[BMFP�nBMNiBEDPHJ^BMNYhRHJQ � ^EO v�v F`^MBEHm@ v X h1NU^E^EH`yRcJFgQSNfF}tGHJ^MBMF`@PQSF|NYa�a�F\LELENU_	X v @GF\BEHm^E_�XY@���^Mh;HJ@ $jBML9HTh;cTF\B�^EOGh1F\L9QSNU@,�PORQSBEH`s~HJB ��� ^EF\F)a�NYLHJ@P^MBEXY@RQSF �kF\a q � ��n	� � q © cJ^MN5a�NYL " OPX[LEdn_	X[BMBMF\L � XYcTBEDGNUO v DI^MNUcJF`c � BMLEF`X[BEHm@ v QSNUcTNYL�a�F\LELENU_	X v @GF\BEHm^E_�HJ@n^MhRHm@ $57\F\LEN
QSNUcTNYL�^EOGh1F\L9QSNU@,�ROPQSBMNYL9^ � ^9HJ_	HJcJX[L�^MBEO,�PHTF`^yDPX�sYF|y1F\F`@*�GNU@GF � ��n�n � q � DGFe^MBEO,� � NYa�NYL<�PHJ@PX[L � a�F\LELENU_iX v @GF\BEHJ^E_�HJ@
^MhRHJ@ $jNU@GF?QSNUcTNYL3^9OGh1F\L9QSNU@,�POPQSBMNYL&^�_	H v DKB�y1F?NYa�hRX[LEBEHJQ\ORcJX[LyHm@KBMF\LEF`^EBya�NYLuBEDGFbNYL9H v HJ@ NYa�BEDPFb_iX v @GF\BEHJQ|�PF`ca�nHJ@xX@GF`OGBMLENU@I^EBEX[L � VkDPHmQ9DIHJ^ � X[BkhPLEF`^MF`@fB � @GNYB3QSNU_+h;cTF\BMF`c � OP@,�GF\L9^EBMNfN���q

© h;DGF`@GNU_+F`@GNUcJN v HJQ\XYc�HJ_+hRcmHJQ\X[BEHTNU@�NYa}BEDGF v X[h�@PN
�GF`^bHJ^bL9F`cJX[BMFP�rBMNIBEDGF	@GF`OGBML&HJ@GNxF`_	HJ^E^EH)s~HTB � NYauXxQSNUcJNYL^EOGh1F\L9QSNU@,�ROPQSBMNYL`q � DRHJ^	_	H v DfBzy=FZNYat^Mh1F`Q\HJXYckHm@KBMF\LEF`^EB a�NYLxXY^EBMLENYhRD � ^EHmQ\^ ^EHm@PQSFZBEDGFrQSN~NUcJHJ@ v NYagX @GF`OPBMLENU@^MBEX[LgHJ^��GNU_	Hm@PX[BMFP�ey � @GF`OGBML9Hm@GNiF`_	Hm^E^EHTNU@ � = � � � � q � B$DPXY^ y1F\F`@rX[L v OGFP�rBEDPX[BgHm@�BEDPF 4 �¨� hRDPXY^MF � @GF`OPBML9HJ@GNF`_	HJ^E^9HTNU@|NYL9H v HJ@PX[BEHm@ v a�LENU_ �RHTLEF`QSB 
kL&Q\XbhPLENsQSF`^E^MF`^<HJ^�^9OGhPhPLEF`^9^MFP�$y � Xba�XYQSBMNYL�F}t~hw� � � ­ � � � ��n(' � q � DGFuLEF`XY^ENU@HJ^�^EHJ_	hRc � BEDPX[B?X " ORX[LEd 4 N~NYh1F\L3hRXYHTL3DRXY^�BMNTy1FZyPLENYdYF`@lHm@nNYL<�GF\L3BMN	F`_iHTB3X	@GF`OGBML&HJ@GN � H q FYq � BEDGFgF`@PF\L v�� QSNU^EBNYa�BEDPHJ^thPLENsQSF`^E^)Hm^gLEF`^Mh1NU@P^9H`yRcTF+a�NYL|HJBE^t^EOGhRhPLEF`^E^EHJNU@�q�� @ X�^Mh;HJ@ $jNU@GFiQSNUcJNYL|^EOPh=F\L&QSNU@,�POPQSBMNYL � DGN�V�F�sYF\L � BEDPHJ^^EOGhPhRLEF`^E^EHTNU@5HJ^}cJHTdYF`c � BMNRy1F3_+N��PH`�PFP��q��yF`Q\XYOP^MFeNYa1BEDGFk@GN��GF`^<HJ@	BEDGF v X[hxa�OP@RQSBEHTNU@ � hPL9F`^MF`@KB�HJ@	^MF�sYF\L9XYcRNYa1BEDGF�PHJ^EQ\OR^E^MFP�xhRDPXY^MF`^ � BEDGF\LEFgX[LEF v X[hRcJF`^E^�F}tGQ\HTBEX[BEHTNU@P^t� �PF\h=F`@��PHJ@ v NU@IBEDGF��PHJLEF`QSBEHTNU@nNYawBEDGF " ORX[LEdx_	NU_+F`@KBEOR_ �&q� DGF\LEF\a�NYLEF � @GF`OPBML9HJ@GN{F`_	Hm^E^EHTNU@�a�LENU_ 
kL9Q\X hPLENsQSF`^E^MF`^x_	H v DfBTy1F`QSNU_+FoHJ_+h1NYLEBEXY@fB � XY@,� HTBiV�NUOPc.� y1F sYF\L �HJ@fBMF\LEF`^MBEHJ@ v BMN|HJ@ sYF`^MBEH v X[BMFbBEDGFeQSNU@P^MF " OGF`@PQSF`^ya�NYL�BEDGFeQSNfNUcmHJ@ v hRLENYh1F\LEBEHTF`^�NYa�X)@GF`OGBMLENU@x^MBEX[LyVkHTBED X)^Mh;HJ@ $jNU@GFQSNUcTNYL $p^EOPh=F\L&QSNU@,�POPQSBEHJ@ v QSNYLEFYq
© ^I_+F`@KBEHJNU@GFP��HJ@�BEDGF{HJ@fBMLEN
�ROPQSBEHTNU@ XY^nV�F`cmceXY^ZHJ@�BEDGF �PHJ^EQ\OP^9^EHTNU@�NYatBEDGFrLEF`^EORcTBE^ � BEDPF]^MBML9OPQSBEOGL9F�NYa^EOGh1F\L � ORHa�esYNYLEBEHJQSF`^I��XY@,�C_	X v @GF\BEHmQ � O/t]BEO/y1F`^&�$HJ^|QSL9OPQ\HmXYc�HJ@�NYL<�GF\L5BMNrOP@,�GF\L9^EBEXY@,�]VkDRX[B|HJ^ v NUHJ@ v NU@CHJ@BEDGFtHJ@fBMF\L9HTNYLkNYa<X	@GF`OGBMLENU@�^MBEX[L`q � DGF\LEF\a�NYLEF � HTB3HJ^kX	hPLENU_	HJ^9HJ@ v hPLEN   F`QSBkBMNxHJ@�sYF`^EBEH v X[BMFtBEDGF sYNYLEBMF}tZ^MBML9ORQSBEOGLEFHJ@IXi^EhRHJ@ $jNU@GF$QSNUcTNYLe^EOGh1F\L9QSNU@,�ROPQSBMNYL`qu�GNYLbX	^Mh;HJ@ $57\F\LEN	^EOPh=F\L&QSNU@,�POPQSBMNYL � Xi^EHJ_	HJcmX[Lu^EBEO,� ��� OP^9HJ@ v 	 HJ@ 7�yROGL v $��XY@,�RXYOiBEDGF\NYL ��� DRXY^By1F\F`@*�GNU@GFbHJ@ �3F\a q � =�. � q¡�A@ NYL<�GF\LuBMN5h=NUHm@KB�NUOGB�BEDPF�yRXY^9HJQkHa�PF`XY^�NYa�BEDGF?hRLEN�yRcTF`_ � cTF\BuOP^yPL9HTF �8� LEF`Q\XYcJc�^ENU_+Fga�OP@,�PXY_+F`@fBEXYc1a�XYQSBE^kXVy1NUOGB"sYNYLEBEHJQSF`^ � yRXY^MFP�lNU@IBMNYh1NUcTN v HJQ\XYc�X[L v OR_+F`@KBE^ � �	� � q
© sYNYLEBMF}trHJ@ZX ^EOGh1F\L9QSNU@,�PORQSBMNYL?HJ^?X cJHm@GFgXYcTNU@ v VkDPHJQ&DlBEDGF|^ � ^MBMF`_�Hm^?HJ@ZBEDGF)@PNYL9_	XYc $pQSNU@,�ROPQSBEHJ@ v ^EBEX[BMFYq� � hRHJQ\XYcmc ��� Hm@oXxB � h1F!$s���k^9OGh1F\L9QSNU@,�POPQSBMNYL � BEDPF\LEF+HJ^bXx^Eh=F`Q\HmXYc�hRX[BMBMF\L&@rNYamsYNYLEBEHJQSF`^$XYcJNU@ v VkDPHJQ&DoXn_	X v @PF\BEHJQ�PF`ca� Q\XY@nh=F`@PF\BML9X[BMFYq � DGFeVkHa�GBEDiNYa�BEDGF|sYNYLEBEHJQSF`^�HJ^yQ9DRX[L9XYQSBMF\L9HF7\FP� y � BEDGFbQSNUDGF\LEF`@PQSF$cTF`@ v BED�q 
?@,�PF\LuQSF\L9BEXYHJ@QSNU@,�PHTBEHJNU@P^ � BEDPHJ^3^Eh=F`Q\HmXYc�QSNU@/� v OGL9X[BEHJNU@lNYawBEDGFt^ � ^MBMF`_ QSNYL9LEF`^Mh1NU@,�P^�BMN X	_	HJ@PHm_)OP_�NYavBEDGFga�LEF\FgF`@PF\L v�� XY@,�BEDGF\LEF\a�NYLEFZHJ^ihPLEF\a�F\LELEFP��N�sYF\L BEDPFZQSNU_+hRcTF\BMF`c � ^9OGh1F\L9QSNU@,�POPQSBEHm@ v NYL QSNU_+hRcJF\BMF`c � @GNYL9_	XYc $pQSNU@��POPQSBEHJ@ v ^EBEX[BMFYq� HJBEDGNUOGB«�GF\BEXYHJcTFP�nQ\XYcJQ\ORcJX[BEHTNU@P^ � NU@GFgQ\XY@IOP^EFeBMNYh1NUcTN v HmQ\XYc�X[L v OP_+F`@fBE^ua�NYL3X|hPL9FP�PHJQSBEHTNU@xNYa�BEDPF+��BMNYh1NUcTN v HmQ\XYc��^MBEXVyRHJcmHTB � NYagBEDPF sYNYL9BMF}t=q © BnBEDPHm^ih1NUHJ@fB � HTBn^EDGNUOPc.� y1Fo_	F`@KBEHTNU@PFP��BEDRX[BzsYNYL9BEHJQSF`^IX[LEFrXW^Eh=F`Q\HmXYc?Q\XY^MFrNYa

�ABMNYh1NUcTN v HJQ\XYc �PF\a�F`QSBE^ � BEDPX[Bi_	X � N~Q\Q\OGLxHJ@ XY@ � ^ � ^EBMF`_ BEDPX[BiHm^	Q9DPX[L&XYQSBMF\L9HF7\FP� y � X�@GNU@ s[XY@PHJ^EDPHm@ v NYL5�GF\LhRX[L9XY_+F\BMF\L���Hjq FYq � ^9OGh1F\L9QSNU@,�POPQSBMNYL&^ � ^EOGh1F\L � OPHa�P^ � a�F\LELENU_	X v @PF\BE^ � F\BEQ[q �&q � DPF`^MF �GF\a�F`QSBE^ZQ\XY@ y1F�h1NUHJ@fBEcJHTdYF
� � _+NU@GNYh1NUcTF`^ � � NU@GF!$��PHm_+F`@P^EHTNU@RXYcGcJHJ@GF`^3� � sYNYLEBEHJQSF`^&��NYL�^EOGL9a�XYQSF`^e� � �GNU_	XYHm@+VyXYcmcJ^&�&q ��F\B�OR^�yPL9HTF �8� �PHJ^9Q\OP^E^BEDGFrBMNYh1NUcTN v HJQ\XYc$^MBEXVyRHmcJHTB � NYa)X�cJHJ@PF��GF\a�F`QSBlHJ@ XY@ NYL<�PHJ@RX[L � ^EOGh1F\L9QSNU@��POPQSBMNYL`q � _+hRcTN � HJ@ v BEDGF{@GNYBEX[BEHJNU@HJ@fBMLEN
�ROPQSFP�5HJ@�/~F`Q[q � � HJ@5X$QSNU@ sYF`@KBEHTNU@RXYcP^EOGh1F\L9QSNU@,�ROPQSBMNYLvV�F3DPX�sYF�� � �+� � � ��� ��� 
�� � XY@,��� ­	� � �+� � � �H q FYq � BEDGFbF`cTF`QSBMLENU_	X v @PF\BEHJQ v XYO v F v LENUOGhIHJ^u^Mh1NU@fBEXY@GF\NUOP^Ec � yRLENYdYF`@�q<�?N�V QSNU@P^EH.�GF\L�X|^EhRXYQSF!$��GF\h1F`@,�GF`@fB�NYL5�GF\L



� � ����� � �
��� � ��� ��� 
�� � 
8
��

S

C

vortex

1

�������
	 '��,+(-i/

I>P=$=AHKJ$eª68O�9�m$3���68J	9:68@$4�� 6bJb9:6�9�m$3 @$J$HK9���Hd4���cd3��`r�g�f\3��iJ$35f���� 9�m$3E=AmA>8C�3E6POl6b4:f\354¡=A>P4?>P;�3<9�3<4�n�� m$3Hd;�>8e83�6PO¨9�mA3ª;�>8=$=$HdJ$e =$4:6
j Hdf\3�C HKJ$Oa684:;�>P9�Hd68J�>��
68@\9«9:m$3�C�=A>
9:Hd>8c Cs9:4�@���9�@$4:3ª6PO¨9�mA3ª684?f\3<4«=A>84:>8;�3�9�354«>PJAf¦9�mA3<4:3�Oa684:3f\3<9�3<4:;�HKJA35C¨9�mA3 9�68=
68cd68ebH �5>Pc0C�9:>��AHKcdHM9!� 6PO29�m$3«jb684�9�3�h0n

hRX[L9XY_	F\BMF\L
" �$#[� � " � �

%'&�( )+*
� � n q p �w�X[BEDGF`_	X[BEHJQ\XYcJc ��� " �$#[�?HJ^e^EHJ@ v OPcJX[L?XYcJNU@ v BEDPF sYNYLEBMF}trcJHJ@GFYq � DPHJ^MsYNYLEBMF}tocmHJ@GFtHJ^eQ\XYcJcTFP��BMNYh1NUcTN v HJQ\XYcJc � ^MBEXVyRcTFHTa�BEDGF\L9F5Hm^?@GNIQSNU@fBEHJ@~OGNUOP^��GF\a�NYL9_	X[BEHTNU@�NYa}BEDGF5NYL<�PF\L?hRX[L&XY_+F\BMF\LZ�PF`ca� " �$#Y�?BEDPX[BbLEF`_+N�sYF`^$BEDGF5^EHJ@ v OPcmX[L9HTB � q� DPX[B �GNfF`^)BEDPX[B+_+F`XY@
, 4 NU@P^EHa�PF\L)XrQ\cTNU^MFP�CQSNU@fBMNUOGL.- ^EOGLELENUOR@,�PHJ@ v BEDGF sYNYLEBMF}tCcJHJ@GF � QSa q �vH v q n q � q � @

F`XYQ9D h1NUHJ@fBgNYauBEDPHJ^gcJHm@GF � BEDGF NYL<�GF\LghRX[L&XY_+F\BMF\Ln� n q p �tDPXY^)XZQSF\LEBEXYHJ@;s XYcmOGF � VkDRHJQ9D]Hm^��GF��R@GFP� y � HTBE^thRDPXY^MF, �$#[� � ^EHJ@RQSF$V�F|XY^E^EOP_+FP�ZBEDGFtXVyR^ENUcJOGBMF s[XYcJOGF " � BMN y=F)QSNU@P^MBEXY@fB\q � DGF\LEF\a�NYLEF � BEDGFtNYL<�GF\Lkh;X[L9XY_+F\BMF\L��GF��R@GF`^X	_	X[hRhRHJ@ v a�LENU_/- NU@KBMN BEDGFtOP@RHTB�Q\HTL9Q\cTF10 � � VkDPHJQ&DlHJ^�BEDGFtBMNYh=NUcJN v HJQ\XYc�^Mh;XYQSFtQSNYLELEF`^Mh1NU@,�RHJ@ v BMNiBEDGF v LENUOGh
� ­	� � �5� � �&q � DGFoHm_	X v F�NYa)BEDPHJ^x_	X[hPhRHm@ v HJ^xXCQ\cTNU^MFP� QSNU@fBMNUOGLINU@20 � � ^EHJ@RQSF�BEDGFoNYL<�GF\LnhRX[L&XY_+F\BMF\L�PF`ca�rHJ^$QSNU@fBEHJ@~OGNUOP^$XYcTNU@ v -5q®� a}BEDRHJ^$Q\cTNU^MFP�{QSNU@fBMNUOGLtQ\XY@ y1F+QSNU@fBML9XYQSBMFP�]BMNZXI^9HJ@ v cTF|h1NUHJ@KB � BEDPF`@rBEDGF\LEF	HJ^X{QSNU@fBEHJ@fOPNUOP^ �GF\a�NYL9_	X[BEHTNU@WBMN{LEF`_+N�sYFlBEDGFl^EHm@ v OPcJX[L9HJB � q � DPHm^|_	F`XY@P^5BEDPX[B+BEDGF sYNYLEBMF}t HJ^I��BMNYh1NUcTN v HJQ\XYcJc � �OP@P^EBEXVyRcTFYq¨� a1HTB}Q\XY@P@PNYB�y1F3QSNU@KBML9XYQSBMFP�xBMNtX)^EHJ@ v cJFyh1NUHJ@fB � BEDGFMsYNYLEBMF}tiHJ^<^MBEXVy;cTFYq � DPHJ^�HJ^<BEDGFkQ\XY^MFeHTaRBEDGF?HJ_	X v Fv N~F`^tX[LENUOP@��{BEDGF	VkDPNUcTF	Q\HTL9Q\cTFZ��NU@RQSFiNYLt_+NYL9F	BEHJ_+F`^&�&q � DGF+VkHm@,�PHJ@ v @~OP_Ry1F\L$NYauBEDGFiHm_	X v FiHJ^gQ\XYcmcTFP�rBEDGFBMNYh1NUcTN v HJQ\XYc=Q9DPX[L v FeNYa�BEDGF�sYNYL9BMF}t=qBw�X[BEDGF`_	X[BEHmQ\XYcJc � ^Mh1F`X[dsHJ@ v/� BEDGF��RL9^MB�DPNU_+NYBMNYh � v LENUOGh � � NYa�BEDGF|yPLENYdYF`@hRX[LEB�NYavBEDGF v L9NUOGh � � ­	�?� DGF\L9F � � �!0 � � �43 � � n q . �
Q\cJXY^E^9H`�PF`^3BEDPF sYNYLEBEHmQSF`^?V?HTBEDlLEF`^Eh=F`QSBeBMNxBEDGF`HTLkBMNYh1NUcTN v HmQ\XYc�Q&DPX[L v F`^\q � DGF\LEF\a�NYLEF � HJ@lBEDPF|Q\XY^MF|NYa}XY@�NYL<�PHJ@RX[L �^EOGh1F\L9QSNU@��POPQSBMNYL � BMNYh1NUcTN v HJQ\XYceQ9DPX[L v F`^ NYa � ��OP@P^EBEXVyRcTF�� � � � � � �
�
� X[LEF�h=NU^9^EH`yRcTFIa�NYLzsYNYLEBEHJQSF`^\q �kNYBMFoBEDPX[BHJ@oBEDPHJ^e^EHTBEORX[BEHTNU@ � VkDGF\LEF�� ­	� � �5� � � � BEDGF\L9F5Q\XY@R@GNYBZy1F|XY@ � h1NUHJ@fB �PF\a�F`QSBE^\q � DGF|LEF`XY^MNU@ra�NYL$BEDPX[BgHJ^?BEDGFBML9H`ssHJXYcs^MF`QSNU@,�+DPNU_+NYBMNYh � v LENUOPh � � * �!0 � � � ^EHJ@PQSF � a�NYL<BEDGF�HJ@ sYF`^MBEH v X[BEHTNU@	NYa;h1NUHJ@fB¨�PF\a�F`QSBE^ � NU@GF3DPXY^vBMNtQSNU@R^EHa�GF\L%�8$�65(��7��3%uBEDPX[Bk^9OGLELENUOP@��xX	h=NU^9^EH`yRcTFb_+NU@GNYh1NUcTF	��HJ@ZX5BEDGLEF\F!$��PHJ_	F`@P^EHTNU@PXYc1^ � ^MBMF`_ �&q� DPFtLEF`cJX[BEH)sYF`c � ^EHJ_+hRcJFg^EHTBEOPX[BEHTNU@ZNYa<XY@ZNYL5�PHJ@PX[L � ^EOPh=F\L&QSNU@,�POPQSBMNYL�y1F`QSNU_+F`^b_+NYL9F)HJ@ sYNUc`sYFP�oHJ@IBEDGF5Q\XY^MFNYa�X|_+NYLEFeQSNU_+hRcJHJQ\X[BMFP� v LENUOGh � ­	� BEDPX[B�h1NU^E^9H`yRc � XYcJ^MN5XYcJcTN�V?^}a�NYL�h1NUHJ@fB<NYL�^EOGL9a�XYQSF �GF\a�F`QSBE^`qN� @iBEDGFbQ\XY^MFbNYaX$^MhRHm@ $jNU@GF�QSNUcTNYL}^EOPh=F\L&QSNU@,�POPQSBMNYL � BEDRHJ^ v LENUOGhiDPXY^�XgL9HJQ9D+^EBML9OPQSBEOGLEFYq ©�v XYHJ@ � a�LENU_ BEDGF�BEDPF\NYL � NYa � � F|��VkDGF\LEFBEDGF v LENUOGh)^EBML9OPQSBEOGLEF�HJ^�^EHm_	HJcJX[L �RNU@GFyQSNUOPca�Ry=NYL9LEN�V BEDGF�_+F\BEDPN
�tBMNkBEXYQEdscTFyBEDGF}hRLEN�yRcTF`_�NYaGBMNYh1NUcTN v HmQ\XYcA�GF\a�F`QSBE^HJ@n^EOGh1F\L � OPHa�;� ^EOPh=F\L&QSNU@,�POPQSBEHJ@ v " OPX[LEdx_	X[BMBMF\L � F`^Mh1F`Q\HJXYcmc � HJ@n^MhRHm@ $jNU@GFbQSNUcTNYL3^EOGh1F\L9QSNU@,�ROPQSBMNYL9^\q /sHJ@RQSFeBEDPF �X[LEF	^EOPh=F\L&QSNU@,�POPQSBMNYL9^?NYa}B � h1F � � BEDGF\LEF+X[LEF	@GNI_	X v @GF\BEHmQ � O
tZBEO/y1F`^')�DPN�VyF�sYF\L � LEF v X[L5�PHJ@ v ^EOGh1F\L � ORHa�PHTB ��� HTBQSNUOPca� y1FgHJ@fBMF\LEF`^MBEHm@ v BMNi^MBEO,� � BEDGFZsYNYL9BMF}tZ^MBML9OPQSBEOGL9FYq
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�A@IBEDPHJ^�X[hPh1F`@,�RHutiVyFghPLEN�sYF � " q�� � q n(' ��NYa0/~F`Q[q � q � q � q4 NU@R^EHa�GF\L|X�DGF\L&_	HTBEHJXY@ _	X[BML9Hut J VkHTBED ¤ �RH  =F\L9F`@KBn��LEF`XYc��gF`H v F`@�s[XYcJOGF`^ � � ��� � � �
�
�
�8� ¤ �&q � DGF`@ � BEDGFhPLEN   F`QSBMNYL9^�� � NU@KBMN BEDGFtQSNYLEL9F`^Mh1NU@,�PHJ@ v F`H v F`@P^EhRXYQSF`^kQ\XY@ y1F$V3L&HTBMBMF`@lXY^
� � ������� � J

�
� �

� � � � � �
� © q � �

� DPHm^�HJ^ � " q�� � q n(' �3Hm@IX	^EcJH v DfBEc � ^EHJ_+hRcmH`�PFP�i@PNYBEX[BEHTNU@�q }LENfNYa � J Q\XY@ y1F$V3L9HTBMBMF`@IXY^
J � !"

� � � � � � � � � © q � �
/sHJ@RQSF J HJ^�DGF\L&_	HTBEHJXY@ � BEDGF$F`H v F`@P^MhRXYQSF`^?X[LEFgNYLEBEDGN v NU@RXYc�BMN	F`XYQ&DlNYBEDGF\L �

# � 2�%$ � � � � � � � � � © q n �
XY@,�IBEDPFg^MF\B3NYavhPLEN   F`QSBMNYL9^kHm^�QSNU_+hRcTF\BMF �

!"
� � � � � � 
 � � © q ' �� HTBEDIBEDGF`^MFtLEF`cJX[BEHTNU@P^ � NU@PFgN�yPBEXYHJ@P^3a�NYLkXT�/t~FP�I@~OP_ y1F\L $ � ¤ �

J �
� � � !"

� � � � � � �
� � �&� � � � © q p �

4 NU@P^EF " OGF`@fBEc ��� a�NYLkXx�/tsFP�l@~OP_ y=F\L'� � ¤ �
�
���� � � J �

� � � � �
�(�� � !"� � � � � � �

� � �&� � � © q . �
� �
�(�� � � � � � � � �&� � � � © q 1 �

�A@�BEDRHJ^xhPLEN��POPQSB � BEDPFoNU@Rc � hPL9N   F`QSBMNYLIBEDPX[Bl^9OGL^ssH`sYF`^nHJ^)� � � ^EHJ@PQSFoBEDPHJ^nHJ^xBEDGF{NU@Pc � NU@GFrBEDPX[BINsQ\Q\OGL9^IHJ@F`XYQ9D a�XYQSBMNYL�q �GNYL F�sYF\L � NYBEDGF\LihPL9N   F`QSBMNYL*� � �,+ 2� � � BEDGF\L9FlHJ^+NU@GFIa�XYQSBMNYL BEDRX[BI�GNfF`^i@GNYBiQSNU@fBEXYHJ@�� � �
�Y� =
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