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8:143�3�Â��K���vÆ=Ãe.=F�,�/-.03�DAG�.�Ì0� Æ£�j.=F�Â��YÄ��XÆ0Ã��v¬n;�G���D5	F�����D�F�D�3¡�-<&>LÇ 8!.v?<D�/�19;<?��j.0F
;v�<,�/-D�+���+-G�� ��Ä��vÆ<�0G��<D+� � +-3�19/-3H.�,�.0;<3�G$19;vG�19;�?!,�/-.=3HDAG�.�Ì=�gÅ��=���<DA8�19+-;�.=FH+C 0+-;�.9�
G��<+-3�?<+®¯�D�F�D�;<,�D�+-3��<F�.0B�19B�/C��GH��19G�+-;�GH�<D=5	F��<��D�FHD�3n� <�>�ÇÊ8!.v?<D�/�GH�<D�+-8:14 =+-;�19FH���E19F�G
.9�)G��<DAD$¯�D�,�GH+C�0D�+-;vG�D�F�19,�G�+-.=;�+C3�8���/CGH+-�</-+CD�?�Bv�:14;�D$¯�D�,�G�+-�=D¨8:193H3£Ë-Ì���Í��
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���#"%��$;"%�;�<.3�;�����<�=);�������.3>����$���������3'�$;"3"%1?9��(�������@�"��#����.3�����������<���.3�;A=.3���B>C���C�;)=DB�#���E����)
C�*C��A�1B)��;DF�;.3�G�H"3"%�;+I$��=������������.3);C�=�����;�J����&��=���#"��C$;"%�;�<./�����E���; CK����DB�9��(�)�./�C��.3 �
9:�;+L���M

¬n;!G���D�3�D�,�.=;<?�,\14G�D� 0.=F���.9�)8!+-,�F�.03�,�.0�<+-,�8�.X?�D�/-3 �<3�D�?�G�.�F�D���F�.v?<�<,�D��<FH.=G�.0;!�</-�<3
;v�<,�/-D��<3�?�+CFHD�,�G�FHD\19,�G�+-.=;«?�14G�1�BED�/-.=;< �8�.v?<D�/-3�+-;����<+-,��À1�FHD\19/-+-3�GH+C,�?<D�;�3�+-Gn�¤?�D���D�;v�
?<D�;vG�;v�<,�/-D�.0;v�n;X��,�/-D�.=;«+-;vG�D�F$19,�GH+-.=;«+-3��<3HD�?±143�D$¯�D�,�G�+-�0D!+-;vG�D�F$19,�GH+C.0;L�����<D�B�193H+-,�+C;��
�<�<GH3�14F�D!GH�<D!;v�<,�/CD�19F�?<D�;<3H+CGH+-D�3�.9��GH�<D�;X��,�/-D��<3�19;<?¹19;«D$¯�D�,�GH+C�0D�;X��,�/-D�.=;v�n;v�<,�/-D�.0;
Â7*�*£Ã¨+C;vGHD�F�14,�G�+-.=;��
½A19.���� D£��.X1�D�G!14/n� Ë-Ì�G�Í�����F�.=�E.=3HD�?¹F�D�,�D�;vG�/-�±1 �j.=/-?<+-;< �8�.X?�D�/
�j.=F	G���D�19;�14/-�X3H+-36.4�
�<FH.=G�.0;��</-�<3�;v�<,�/-D��<3�D�/7143�G�+-,�19;�?:+-;<D�/2143�GH+C,A3H,\19GHG�D�FH+C;� ��<����D£/-.0;< 
D��v��D�F�+-D�;<,�D¨.9�
GH�<+-36 0F�.0�<�L�v X14+-;<D�?!+-;�3��<,�,�D�3�3¡�j�</��j.=/-?<+-;< ¨8!.v?<D�/�19;�14/-�X3HD�3	.9�
;v�<,�/CD��<3n�
;v�<,�/-D��<3�D�/2143�GH+C,�3H,\19GHG�D�FH+-;< �?�14G�1<�W�<D�/-��D�?À+-;¤,$�<.v.03�+-;< �G��<D�8!.03�G£14�<�<FH.=�<FH+214G�D�ÂU*�*£Ã
+-;XGHD�F�14,�G�+-.0;±Ë-Ì&2¥Í��<���<+-3�19�<��F�.X14,$�«�<F�.9�v+-?<D�3AG���D�,�D�;vG�F$19/	��19FHG�.9�6GH�<D�/-.v,\19/n�EF�D\14/n��D�;v�
D�F� 0�«?<D��ED�;<?<D�;XG�� �<FH.=GH.=;v�n;v�<,�/-D��<3��E.=GHD�;vG�+719/n��§�.9�	D��=D�F��)3�+-;<,�D�GH�<D�;X��,�/-D�.=;v�n;v�<,�/-D�.0;
+-;XGHD�F�14,�G�+-.0;��<3�D�?¤+-;�GH�<+-3��j.0F�8:14/-+C3H8 +-3�FHD\19/n�E+-G��<FH.9�X+-?<D�3�.=;�/C��GH�<D�FHD\19/)��14F�GH3£.4�6G���D
D�/7193HG�+-,�14;<?�+C;�D�/7193�GH+-,�;v�<,�/-D�.0;v�n;X��,�/-D��<3���.0G�D�;vG�+714/C3���3<.0F£GH�<D�+-8:14 =+-;�19FH����.0G�D�;vGH+214/n�L1
3�G$19;<?�14F�?«�«.v.v?<3n�E�<14�X.0;ÀÂ7� �<Ã��j.0F�8�+-3��<3HD�?L�)¼)/7193�GH+-,!19;<?�+-;<D�/7193HG�+-,�,�F�.03�3�3HD�,�GH+C.0;<3
�j.=F¨�<F�.0G�.=;«3H,\19GHG�D�FH+-;< «.=;;6B8��«19F�D��<F�D�3�D�;vG�D�?�+-;�3L+- E�
Å0Æ<�����<D�,\14/-,��</719GH+C.0;<3� 0+C�0D!1
F�14G��<D�F� 0.v.X?�14,�,�.=��;XG�.9�)G��<D�?E19G�1��<Ç�.=FHDA?<D�G�14+-/C3�,�.=;<,�D�F�;<+-;< �G��<D�3HD�,�19/-,��</719GH+-.=;<3�19FHD



O q ] q [ rnq�s�r ��� d [ i d w m�q Z\[ rld ��w inrlkXs4d^q$i��)d^r V q$t � rld [�w k [�] qHd 	

10
-4

10
-3

10
-2

10
-1

1

10

10 2

10 3

10 4

0 20 40 60 80 100 120 140

dσ
/d

Ω
cm

 (
m

b/
sr

)

Θcm (deg)

p(6He,6He)p

DUBNA

GANIL

RIKEN

 x 0.1

x 100.JLM  Nr = 0.8

JLM

E/A = 38.3 MeV

E/A = 71 MeV

E/A = 25 MeV

����������� ! V q ��� q�s Z r Z�� �vr Z d w q�s Z r	c K6S�T � Z r �	 
�  Q q �PM w k [H] q ��w!Z m�q �0]8� rnrnq$s��)d^r V s Z r Z� �vr Z d w q$s Z r N k � wXZ�Z r � � Q q ��M$w k [H] q ��w�Z�w s Z r��)d��9q w�Z r 	4b Q q ��M w k [H] q ��w ��! V q ] d w q$i Z m�q
��� Qª[$Z�]^[ k ]^Z rld ��w i �)d^r V���� � b	� ��s Z i V q�s ] d w q$i Z�w s ����� �
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�<F�D�3�D�;vG�D�?�+-;!,$��19��G�D�FDB��=���<+-3�19�<��F�.X14,$�:��193�19���</-+CD�?�G�.�3�G���?<�!D�/7143�G�+-,�19;�?!+-;<D�/7193HG�+-,
�<F�.0G�.0;!3�,�19G�GHD�F�+-;< �.=; 6 N Y : N ���<193��	D�/-/n�

5À,�.08!��14F�+-3�.0;�BED�Gn�6D�D�;�G��<De�<F�D�?�+C,�G�+-.=;<3).4��GH�<D	,��<F�FHD�;vG�/-���<3HD�?�8!+-,�F�.03�,�.0�<+-,)8!.v?v�
D�/-3�.4��GH�<D��<F�.0��D�FHG�+-D�3�.4� G��<D¨�F�3HG�Å	�ÁD��v,�+-G�D�?�3�G$19GHD�3�.9� GH�<D � +C3H.=GH.=�ED�3A��+C/-/�BED���F�D$�
3�D�;vGHD�?�+-;!GH�<D�,$��19��G�D�F�?<D�3�,�F�+-B<+-;< �+-;<D�/7193HG�+-,A3�,\14G�GHD�F�+-;< E�

D���5�8!.=3�D�G
19/n�-Ë-Ì&�¥Í=��1��=D ?�D��=D�/-.0��D�?�1�8�.=FHD
3H.=�<��+C3HG�+-,\14G�D�?�19;<?�198�B<+-G�+-.0�<3<�=D�F�3�+-.0;
.9��G��<D�3H+-;< =/-D$�l�j.=/-?<+-;< (�j.=FH8:14/C+-3H8Y�<FHD�3�D�;XGHD�?�19BE.9�=D=�4¬n;�G��<D�+-F614�<�<FH.X19,$��.0;<D�,\19/-,���/214G�D�3
G��<D¨,�.=8��</-D���;<.=;��¦/-.v,\19/�;v�<,�/-D�.=;��¦;v�<,�/-D���3��E.=G�D�;XGH+719/L��+-GH�<.=�<G�/-.X,�19/-+ 1\19GH+C.0;!.4��GH�<D�D��0�
,$��19;< 0D¤198��</-+-G��<?<D�3��<3H+-;< ÀGH�<D¤D��X��/C+-,�+-G�D��v�<FHD�3�3H+-.=;¿�j.=F�D\19,$��3H+C;� =/-D$�n��19FHG�+-,�/-D���1��=D
�j�<;<,�G�+-.=;�G�14¢=D�;L�WD=�  ��E�jFH.=8�GH�<D�3��<D�/C/	8!.v?<D�/¦�����<D��E.=G�D�;XGH+719/ +-3A.=B<G$19+-;<D�?«+-;�,�.v.=FH?<+®�
;�19GHDA3���14,�D�Bv� �j.=/-?<+-;< �1�,�.=8��</-D��!D�;<D�F� 0�0�(14;<?�?<D�;<3H+CGn�0�n?<D��ED�;<?<D�;XG¨D$¯�D�,�G�+-�=D�Â*)0)�Ã
+-;XGHD�F�14,�G�+-.0;±��+-GH��G��<D�.=;�D$�¦BE.v?<�¹?<D�;<3H+-Gn�=�n8:14G�FH+C�«D�/CD�8!D�;vG�3�Â*/C5�½£Ç�¼ Ã�19;<?�3H+-;< =/-D
��19FHG�+-,�/-D�BE.=�<;<?�3�G$19G�D�36.4�LG��<D�G�19FH =D�G	 =D�;<D�F�14G�D�?�Bv��3��<D�/-/E8!.v?<D�/�,\19/-,��</714G�+-.=;<3��95�3	G���D
19�<��F�.X14,$��19,�,�.=�<;vG�3��j.=F)G���D6D��v,$��14;< =D�GHD�F�8�3
+-;�GH�<D�3�,�19G�GHD�F�+-;< A�<FH.v,�D�3�3��vG��<D	F�D�3��</-G�+-;< 
,�.=8��</-D���.0�<G�+-,\14/��E.=GHD�;vG�+719/�+-3	;<.=;v�n/-.v,\19/n�9���<+-3	8!.v?<D�/E��1436BED�D�;�19���</-+CD�?�3��<,�,�D�3�3¡�j�</-/-�
G�.«,\14/-,��</719GHD:D�/2143�GH+C,�19;<?¹+-;<D�/7193HG�+-,�3�,\14G�GHD�F�+-;< Á.9���<F�.0G�.0;<3��jFH.=8 8�19;v�«3�G$19B</-D¤14;<?
�<;<3HG�19B�/CD¨;X��,�/-D�+n�<���<D�3HG�FH�<,�G���F�D�.9� GH�<D��	D\19¢v/-�!BE.=�<;�?�;v�<,�/-D�+�- � 8�§�D�14;<?,+ � >$>E>�+)�P143
19/-3�.�3HG��<?<+-D�?¹19;<?¹1���14/C.�3HG�F���,�G��<FHD���193�,�.0;v�FH8!D�?��j.0F�>$> >�+	��+-G��À1�;�.=;v�n��19/-.�.=;�D
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�j.=F�BE.=GH�08�§�D�14;<? +�>W+6Ë-Ì&<¥Í¡�v����D�1��=19+-/719B</-D�D�/7193�GH+-,�3�,\14G�GHD�F�+-;< �?�19G$1��j.0F -�§�D�19FHD�;<.0G
D��vG�D�;�3�+-�=D�D�;<.=�� =��G�.�?<+-3�,�F�+-8!+-;�14G�D	B�D�Gn�	D�D�;���19/-.�14;<?�;<.0;v�¦�E19/-.A3�G�FH�<,�GH�<F�D=�����<+-3 ,\14;
B�D�.=B<3HD�F��0D�?�+-; 3L+- E�XÅ0Å����<D�F�DA�43 -�§�D�?E19G�1�19FHD�,�.08!��14F�D�?�GH.��E19/-.!Â73H.=/-+-?�/-+C;�D\Ã614;<?
;<.���19/-.�Â7?�143��<D�?�/C+-;<D�Ã ,\14/-,��</719GH+C.0;<3\�

3<�<FHG��<D�F�8!.0F�D=�)GH�<+-3��l.=F�8�19/-+-3�8 �P143�3H�<,�,�D�3H3n�j��/C/-�¹�<3HD�?Á�j.=F�,\14/-,��</719GH+C;� �F�D\14,�G�+-.0;
,�F�.03�3�3�D�,�GH+-.=;<3(�j.=F	;v�<,�/-D�.=;��¦;v�<,�/-D���3�3�,�19G�GHD�F�+-;< ��<��G�..B=Æ0Æ�Ç�D�È ËgÅ=Æ¥Í¡�

��� � ����%
	�������W%&��%/$��,���
����%?! + �(+ $�����!*����+ � *�.9��19?�1��v3��=GH�<D�3�GH�<?<��.9�
D��X.0G�+-,�;v�<,�/CD�+L+-36 0D�;<D�F$19/-/-�!�ED�Fn�l.=F�8�D�?
��+-G��«F�14?<+-.X14,�G�+-�=D�B�D�198!3��L¬n;ÁG��<D�,\143�D�.9�A�v��193H+^�nD�/7193HG�+-,!FHD\19,�G�+-.=;<3�.0;À/-+- =�vG�G$19F� 0D�G�3
G��<+-3��<3H��19/-/-�!8�D\19;�36+-;v�=D�FH3�D�¢v+-;<D�8�19GH+C,�3\�v���<+-,$��+C8��</-+-D�3P1¨�l.=F���19FH?��j.v,��<3�+-;< ��l.=F�G���D
3�,\14G�GHD�F�D�?��<D�1��X����F�.�A$D�,�G�+-/-D=�v���<D�?<D�G�D�,�G�+-.=;�.4�LG��<D��<F�.�A D�,�G�+-/-D�+-3	;<.=GeG��<DABED�3�G���1���GH.
,$��19F$19,�GHD�F�+ 1�D�GH�<D�F�D\14,�G�+-.0;L���j.=F)3�D��=D�F$19/<FHD\193H.=;<3,99+7ÃL+-G�+C3)?<+ 7!,���/CG�G�.A8!D�193���F�D �<;vBE.=�<;�?
3�G$19G�D�3!?<�<D�G�.«��14F�G�+-,�/-D�D�8�+C3H3�+-.=;��L+-+7Ã�D��=D�;À�l.=F�BE.=�<;<?¿3�G�14G�D�3�Â7D��v,�D��<G�G��<D� 0F�.0�<;<?
3�G$19G�D�Ã��)G���D!/-D��=D�/C3�19FHD!B<FH.X14?«?<�<D!GH.¤+-;v�l©�+- =�vGA�<�<.0G�.0;ÀD�8�+C3H3�+-.=;���+-+C+7Ã�G���+C3¨�j.v,��<3H+-;< 
8:1���B�D¨3�.!3HG�FH.=;< �G���14G�G���D�D��v��D�F�+-8!D�;vG$19/LFHD�3�.0/-�<G�+-.=;�+-3�;�.�/C.0;< =D�F� =.v.v?�D�;<.0�< =��GH.
D��vG�F$19,�G�GH�<D�3�,�19G�GHD�F�D�?¤��14F�GH+C,�/CD�14;< =�</714F6?<+-3HG�F�+-B<��G�+-.=;<3	�l.=F	D\19,$��+-;<?<+-�v+-?<��14/</-D��=D�/n�

5�;«19/-G�D�FH;�19GH+-�=D�3�.=/-�<GH+-.=;�,�.0;<3�+-3HG�3�+-;�G��<D�?<D�G�D�,�GH+-.=;«.9��G���D�FHD�,�.=+-/ G$19FH =D�G�;v�<,�/CD�+¦�
���<+-,$�!+-36D���14,�G�/-��D��v�<+-�=14/CD�;XG	G�.�G���D£?�D�G�D�,�G�+-.=;�.9�LGH�<DA3�,\14G�GHD�F�D�?�D(A$D�,�G�+-/-D�3�+-;!GH�<D�,\143�D



O q ] q [ rnq�s�r ��� d [ i d w m�q Z\[ rld ��w inrlkXs4d^q$i��)d^r V q$t � rld [�w k [�] qHd a

.9�AGn�6.4�¦BE.v?<�ÀFHD\19,�GH+-.=;<3�� 3�.=F�D��<198��</-D=�)+-;ÀGH�<D�,\143�D�.4�°GH�<D�D�/7143�G�+-,�3�,�19G�GHD�F�+-;<  > N �
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F�14G��<D�F�GH��19;ÁG��<D > N � D(A$D�,�G�+-/-D=� ���<D�FHD�,�.=+-/�;X��,�/-D�+���1��=D� =D�;�D�F�14/C/-�Á8��<,$�«/C.9�	D�F�D�;v�
D�F� 0+-D�3!GH��19;�GH�<D�D(A D�,�G�+-/-D=�	3�.ÁG���14G!D�;�D�F� 0�±/-.03�3!+-;¹G���D¤G$19F� 0D�G!��+-/-/�BED 1��<FH.=B</-D�8��
���<D�FHD$�j.=FHD=��GH�<+-3£8�D�G���.X?�+C3�8!.03�G�3H�<+-G�14B</-D��j.0F�GH�<+-;�G�14F� =D�G�3���+-G���/C.9�³14G�.08!+-,A;X��8��
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,�.=;vG$198!+-;�14G�+-.=;��lF�.=8�G$19FH =D�GAD��v,�+-G�14G�+-.=;�3\�E�6D�F�D�F�D��E.=FHG�D�?«Bv��È���>L14��.0�<��D�G�19/n�LË�B!2�Í��
¬n;�G��<DA19;�14/-�X3H+-3
.4�LG��<D�?E19G�1¨1A,�.=8��</-D���3H�<Fn�¦14,�D��E.=GHD�;vG�+719/E��+-G��!1�F�D��<�</-3�+-�=D�F�D\14/��E19F�G
�P143P14?<?<D�?�G�.�GH�<D�B�14F�DA�E.=G�D�;XGH+719/n�=����+C,$����193	 =D�;<D�F�19GHD�?�Bv���j.0/C?�+C;� £8�.v?<D�/E,\19/-,��</71¥�
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�������	��� �LJ�]^Z inrld [ i [$Z rnrnqHmnd w�� f � m ��� q �  � I Z r��� 
� � Q q �PM w k [H] q ��w � ! V q ��� rld [$Z�]#��� s=q ]L[$Z�] h
[ k ]^Z rld ��w i��)q�m�q � �Xr Z d w q$s���d^r V f ��] s4d w��=��� s=q ]/� � rld [$Z�]H�/� rnq w rld Z�] i � q w qHm Z rnq�s �)d^r V c Z kXinild Z�w
i VXZ � q�s=q w ild^r _ s9d^inrlmnd��0kXrld ��w i	f � m � � q��

G�+-.=;�3��<3�+-;< �GH�<D � ½AÇ?B�*=G�D$¯�D�,�G�+-�0D�+-;vG�D�F$19,�GH+-.=;L�v���<D¨F�.=/-D�.4� G��<D�3H�<Fn�n19,�D��E.=GHD�;vG�+719/
+-3£GH.�3�+-8��</714G�D�GH�<D!3H�<Fn�¦14,�D!D ¯�D�,�G�3�+-;<?<�<,�D�?«Bv�¤GH�<D���.0/719F�+ 1\14G�+-.=;��E.=G�D�;XGH+719/n��¬n;«G���D
.=�<GH+-,\19/)8!.v?<D�/
,�19/-,��</719GH+-.=;<3���1��«.v.v?<3��19�v.=;�+-8:19 0+-;�19FH����.0G�D�;vG�+714/ ��+-G���G��<D�3�148!D
?<D��<GH��19;<?ÁF�19?�+C��3�143��j.=�<;�?À+-;«G��<D0-,>�+ 3¨>�� � ,\143�D���193��<3�D�?L� ���<D�.=�<GH+-,\19/�8�.X?�D�/
,\19/-,���/214G�+-.=;�3P14F�DA,�.=8���19FHD�?!GH.�G��<D¨?�19G$1�+-; 3�+- ���Ì�Æ�19;<? 3�+C E��Ì=Ì0�

���<D6?E193���D�?�,��<F��0D�+C; 3L+- E�XÌ�Æ�+-3L.0B<G�14+-;<D�?�BX�A�<3H+-;< �1 � ½AÇ?B�*=G�.0�<G�+-,\14/X�E.=GHD�;vG�+719/
 =D�;�D�F�14G�D�?���+CGH�!1�@�14�<3�3H+214;�3H��19�ED�?�D�;<3�+-Gn��?<+-3HG�F�+-B<��G�+-.=;��j.0F�-$§�D=�=����D�3�.0/-+C?�,��<FH�=DA+-3
.=B<G$19+-;<D�?�Bv��19?<?�+C;� �1A,�.08!�</-D���3��<F¡�¦19,�D�.=��G�+-,\19/E�E.=G�D�;XGH+719/n�9���<D�,\19/-,��</714G�+-.=;<3e+C; 3�+C E�
Ì=ÌA�	D�F�D� =D�;<D�F�14G�D�?«Bv���<3H+C;� :1��E19/-.!Gn�v�ED�?<D�;<3H+-Gn��?<+-3�GHF�+-B<�<GH+C.0;��j.0FF-$§�D=��5	.=G���-�§�D
?<D�;<3H+-Gn�!?<+-3�GHF�+-B<�<GH+-.=;<3	��1��=DAGH�<DA3�198�D�FH.X.0G�8!D\14;!3H�X�E19F�DA8�19G�GHD�F	F�19?�+C��3�.9��Å������¨�j8¤�
���<D��<F�D�?�+C,�G�D�?«,�FH.=3H3£3HD�,�GH+C.0;<3A�j.0F£14;< =/-D�3A/719FH =D�F�G���14; ÅMB�?<D� 0F�D�D�3!Â73HD�D 3�+C E�)Ì\Æ!14;<?
3�+C E��Ì=Ì�Ã�19F�DA?<+®¯�D�F�D�;XG�?<D��ED�;<?<+-;< �.=;�G���D�-�§�D�?<D�;�3�+-Gn�X�v¬n;�?<D�D�?L�E3H.=8!DA3HD�;<3�+-GH+C�v+-Gn�!GH.
G��<D�3H��19�ED�.9��G���D�?<D�;<3H+CGn��?<+-3�G�FH+-B<�<G�+-.0;¤,\14;«B�D�.0B<G�14+-;<D�?��jF�.08 �<FHD�,�+-3�D�/214F� 0D�14;< =/-D
D�/7193HG�+-,A3�,\14G�G�D�F�+-;< �8!D�193���F�D�8�D�;vG�3\�

���<D!D�;�3�D�8�B</-D�.4��G��<D�3HD!D��v�ED�F�+-8�D�;vG�19/	3�GH�<?<+-D�3�ËgÅ%2�Í�� Ë�B!2�Í6+-;<?<+-,\14G�D�3¨G���14G�GH.�?<D$�
3�,�FH+-B�D�D�/7193HG�+-,A3�,\14G�G�D�F�+-;< �.9� �	D\19¢v/-�!BE.=�<;�?�;v�<,�/-D�+n��1���.0/214F�+ 1\14G�+-.=;���.0G�D�;vG�+714/
�E193�GH.
B�D�14?<?<D�?�G�.�GH�<DAB�19FHD��E.=G�D�;XGH+719/n�
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�������	���
� ! V qAi Z,� q Z i u d � �)b � �=kvr�r V q � � rld [$Z�]"�� s0q ]
[$Z�]^[ k ]^Z rld ��w iK�)q�m�q � �Xr Z d w q$s0�)d^r V
f ��] s4d w������ s=q ]/��� rld [�Z�]��/� rnq w rld Z�] i � q w qHm Z rnq$sK�)d^r V�Z	VvZ�]8� r _�� q	i VXZ � q	s=q w ild^r _ s4d^inrlmnd��=kvrld ��w i
f � m � � q��
� y0z�º�¶�·)¸0{��H�¹¸X��·�{v{<ºL|<�Hz�»ª·
z�~�� ·�»6���¹z	������ºL|<¸

����� � +(0 ���(+ 0 �#��!
Ç�19 0+-,!;v�<8�BED�F�3���1��=D�B�D�D�;¹�j.0F��0D\19FH3�.=;<D�.9�AG��<D�8�+C/-D�3HG�.0;<D�3�+C;Á;v�<,�/-D\19F����X�v3H+C,�3\�
§�.9�	D��=D�F\�0G��<D���3��<.0�</-?�;<.=G	BED�,�.0;<3�+-?<D�FHD�?�193e��vD�?!��F�.=�ED�FHG�+-D�3£14/-/�19/-.=;� �G��<D�;v�<,�/-D\19F
,$��19FHG\�0B<�<G F$19G���D�F�193 /-.v,\14/��<FH.=�ED�F�GH+-D�36?�D���D�;<?<+-;< �.=;�*�19;<? ')�0G��<D�;v�<8�B�D�F�3 .4�L;<D��v�
G�FH.=;<3A19;<?���F�.=GH.=;<3������<D���3���14/
/-D��0D�/).=FH?<D�F�+-;< �+-3�3H�<.9��;�+-;43�+- ��-Ì\Å��v��+-G���GH�<D�3H+-;< =/-D
��19FHG�+-,�/-D�D�;<D�FH =+-D�3��0D�F�3H�<3�G���D��v��14?<F��<�E.=/714F£?�D$�j.=FH8:14G�+-.=;�19;�?�G��<D�3H�<,�,�D�3�3�+-�0D!8:1*A$.=F
3��<D�/C/� X14�<3��j.0F�* S �<�EÅ=Æ���Å%��+-;�3�G$19B</-D�;v�<,�/CD�+¦�E½�D��v+214G�+-.=;�3	�jF�.08 GH��19G��<+-,�G��<FHD��	D�F�D
�j.=��;<?!193	3�.v.=;�193	�=D�FH��;<D��<GHF�.0;:FH+-,���;v�<,�/-D�+�BED�,\198�D£1��=14+C/714B</-D=��G��<D�3�.v?<+-�<8 +-3�.0G�.0��D�3
19;<?�G���D�+-F�?<D�3�,�D�;�?�19;vG�3���F�.v?<�<,�D�?±19G � ¼"F�*��LÇ�19;v�¤14;<.=8�19/-+-D�3��	D�FHD!.=B�3�D�FH�=D�?L� 14G
�=19FH+214;<,�D���+-G���G��<D�G�FHD�;<?�D��v��D�,�G�D�? �j.=F *KS�Å=Æ¨;v�<,�/-D�+n�0.=;<D�.9�LG���D�8 BED�+-;< �GH�<D��v�<+-GHD
/-.9�YD�;�D�F� 0�X�#R ��� S �!�=Æ�¢0D�È��E.4�6G��<D�EF�3�G�Å	�¹D��v,�+-GHD�?¤3HG�14G�D�+-;06��\Ç  ¤Ë�B%�¥Í¡��3�+C;E19/-/-�X�
G��<DA.0��D�;��X��D�3�GH+C.0;�+-3�9v�<.9�É?<.�GH�<D�8:14 =+-,�;v�<8�BED�F�3�Âl19;<?�3H�<D�/-/LD ¯�D�,�G�3�Ã�D��0.=/-�=D��jFH.=8
3�G$19B<+-/-+-Gn�!G�.�GH�<D�?<F�+-�v�n/-+-;<D�3\�E��+-G�����.03�3�+-B</-D��=19;<+-3H�<+-;< !.4�6.=/-?�.=F�19�<�ED\14F�19;�,�D�.9�6;�D��
8:14 =+-,A;X��8�B�D�FH3
	 ���<D�3HG�FH�<,�G���F�D��<F�.0��D�F�G�+-D�3�8:1���B�D�+-;v�=D�3�G�+- v19G�D�?¤��+-G��� =/-.0B�19/).=B��
3�D�FH�=19B</-D�3��=/-+-¢=D�GH�<D�D��v+-3�GHD�;<,�D=��G��<D�8:143�3\�4G��<D��ED�F�+-.v?!.0F G���D�/-D��=D�/�3H,���D�8!D�+-; ; ?<D�,\1��X�
§�.9�	D��=D�F\� ; ?�D�,\1���F�D��v�<+-FHD�3�/719FH =DABED\198�+-;vG�D�;�3�+-G�+-D�3A19;<?�?<.vD�3�;<.=G�;<D�,�D�3�3$19FH+C/-���E.=���
�</719GHD°14/-/�GH�<D�19,�,�D�3�3H+-B</-D�/-D��0D�/-3�+C;�G��<D¨?�19�< 0�vG�D�F�;X��,�/-D�+n�v��+CGH����.03�3�+-B</-DA�<;<,�D�F�G$19+-;vG�+-D�3
+-;!G���D£3H�<+-;�193�3H+- =;<8�D�;vG\�



O q ] q [ rnq�s�r ��� d [ i d w m�q Z\[ rld ��w inrlkXs4d^q$i��)d^r V q$t � rld [�w k [�] qHd b 	

�=.3������ �(�������.3�����=�;�(=�����&�����;��1F���FA;��'�$���������!����)@.3��&"%�#����.3�!���������<���.3�;A�+L.�"3";9 ���#7
 C./)�B.3��'��;��DF�;�<./��� ��� ���#"3"������.3 CK��>&� ��� ���>&"%&��M

� ����� � � �LO d w���] q �XZ m�rld [H] q£q w q�m � d^q$i6p�qHm�ilkXi	r V q���k Z s4mnk �/��]^Z m£s0qHf � m �AZ rld ��w

� .=�</-.=8�B�D��v,�+-G�14G�+-.=;��E193AB�D�D�;«F�D�,�D�;vG�/-�¤FHD�+-;v�=D�3HG�+- X14G�D�?���+-G���D��v.=G�+-,���F�.�A$D�,�G�+-/-D�3
.=;��<D\1��v�!G$19F� 0D�G�3�/-+C¢0D�> +B5$5���14;<?0� N 8 @)B�19G���+C 0��+C;�,�+-?<D�;vG�D�;<D�FH =�v�v¬n;�G��<+-3�,\143�D=�EG���D
+-;XGHD�F�14,�G�+-.0;�G�+-8!DA+-3A�=D�FH��3��<.0F�G�14;<?�.=;�/C��GH�<D�/-.9�	D�3�G¡�¦/-�v+-;< �3�G$19GHD�3�+-;�G���D��<FH.�A$D�,�G�+-/-D
,\19;�B�D�D��v,�+-G�D�?��<���<D � .=��/C.08�B�+-;vG�D�F$19,�GH+C.0;��¦1��0.=�<FH36/-.9��19;� =�</719Fe8!.=8�D�;vG��<8�GHF�14;<3n�
�jD�F�19;<?Á+-3��0D�F��Á�6D�/-/�3H�<+-G�D�?Á�j.0F�GH�<D!3HG��<?<�Á.9�AG��<D��FH3�G!Å � D��v,�+-G�D�?¹3HG�19GHD�+C;ÁD��=D�;
;v�<,�/-D�+n�=����D�F�D�19FHD�Gn�	.��E19F�148!D�GHD�F�3	G�.�BED�8!D�193���F�D�?L�vGH�<DAD��v,�+-G�14G�+-.=;�D�;�D�F� 0�:19;�?!G���D
+-;<D�/7193HG�+-,�3H,\19GHG�D�FH+C;� !,�FH.=3�3�3�D�,�G�+-.=;�� ����� ÂlÆ	�
	 Å	�)Ãe�jFH.=8#���<+-,$�!�	D£8�1���?�D�?<�<,�D�G���D
5£Âl¼ Å<�gÆ ��	�Å	�)Ã�������D 5AÂj¼ Å��gÆ	��	 Å	�eÃ�+-3AF�D�/CD��=19;vG�G�.�GH�<D�,�.=/-/-D�,�GH+-�X+-Gn��.9��G���D�;X���
,�/-D��<3�14;<?«,\14;«B�D�,�.08!��14F�D�?�G�.�8!+-,�F�.03�,�.0�<+-,�8�.v?<D�/)�<F�D�?<+-,�G�+-.=;�3\��¬n;«G��<D�3HG�19;�?�19FH?
F�.0G�19GH+-.=;�14/�8!.v?<D�/n�v+-G�+-3�,�.0;<;<D�,�GHD�?«G�.�G��<D¨3�G�14G�+-,�?<D �j.=FH8:19GH+-.=; ; � 14;<?�F�14?<+-�<3� � .9�



b  S d [���]^Z i Ke]^Z��AZ�w�� i Z�w s Ke]^Z d w ced ]g] d���qHm$r
G��<DA,$��14F� =DA?<D�;<3�+-Gn��Bv��G��<D�FHD�/719GH+C.0;

��Â(R¨Å/Q$Æ � 	 Å � > Ã"S�Â B%,CJ
��� Ã � Â ; � Ã �  :�

3<.0F ,�/-.=3HD�?!3H�<D�/-/�;v�<,�/CD�+¦�0G���D�/719FH =D� v19��GH.�G��<D�;<D��vG�1��=19+-/719B</-D	3��<D�/-/E+-3 F�D�3H��.0;<3�+-B</-D
�j.=FAGH�<D!F$19G���D�F���+C 0�¤D�;<D�F� 0�«.9��G��<D�Å � D��v,�+-G�D�?Á3�G$19G�D0�)���<D�3��<��D�F�+-,\14/�3���14��D�,�.0F�FHD$�
3��E.=;<?�3
GH.�/-.9� 5£Âl¼ Å=Ã��=19/-�<D�3��\����+C3)BED���1��v+-.=F)+-3),�/-D\19FH/C�¨3�D�D�;��l.=F)G��<D�,�/C.03�D�?�3H�<D�/-/<* S
Å=ÆA;v�<,�/CD�+": N � 1�19;<? 6 -*�!+-; 3L+- E�CÌ,B<� 3�.=F�19;�+-;<,�F�D�193�+-;< �;�D��<G�FH.=;�;v�<8�BED�F\�vGH�<DAD�;<D�FH =�
?<D�,�FHD\193HD�3�14;<?�G���D 5AÂj¼ Å0Ã�+C;�,�F�D\143�D�3�Ë B!<�Í��v���<+-,$��+-3�+-;<?<+-,\14G�+-�=DA.4�63�.08!DA,�.=/-/-D�,�GH+-�X+-Gn�v�
���<+-36GHF�D�;�?� =.vD�3�.0;:D��=D�;��l.=F :9:,�:14;<?�* S³Å!�!Ë �XÆ¥Í��X14G��=19F�+714;<,�DA��+-G�� :B8 � 1<�

¬n;�GH�<D6,�193�D�.4�46���Ç� �19G�* S�Å=Æ��\GH�<D 5£Âl¼ Å=Ã)��193W�j.=��;<?�GH.�BED�/719F� 0D=�91��=14/C��D6���<+-,$�
+-3£;�.=GA,�.=8���19GH+-B</-D���+-G��«1!3H�<�<D�FH+-,\19/ ;v�<,�/CD��<3:Ë �EÌ$Í��<¬n;�G��<+-3�8�193H3�F�D� =+-.=;L�WG��<D�FHD!+-3�1
,�.=8���D�G�+-G�+-.=;�+-;:GH�<D� 0F�.=��;<?�3�G$19GHD��P1��0D��j�<;<,�GH+-.=;�BED�Gn�	D�D�;�G��<D�;�.=F�8�19/E3��<D�/C/)8�.X?�D�/
,�.=;�� =�<F$19GH+C.0;¤Â���B!�=Å0Ã�:�19;<?�G��<D¨+C;vGHF��<?<D�F�.=;�D�Â��&B%�=Å0Ã��9Â����EÃ��0�<���<DA/719GHG�D�F�+-3	�¦1��0.=�<FHD�?
+-;!,\143�D�.4��1��v��19?�F��<�E.=/719FAÂ7��F�.=/714G�D\Ã	?<D �j.=FH8:19GH+-.=;L�
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 JWw qHm �\_ � f	r V q � m�inr���� q�t [ d^rnq$s�inr Z rnq � � � � rnr �,� 
 � � J � ` �	��
 ��� 
 � f r V q
q$p\q w ilk ]��=V k0m Z�w s [$Z�]^[ dgk � d^i � r � � q$i�p\qHm�ilkXi	r V q w qHkXrlm ��w�w k � �<qHm S �

5�;<.0G��<D�F�D���148!�</-D�8:1���B�D��j.0�<;<?�19G�GH�<DA3��<D�/-/�,�/-.=3���F�DA* S �¨�¦14F	�jF�.08 3�G$19B<+-/-+-Gn�
�j.=F 56D�+C3H.=GH.=�ED�3\�v¬n;�G���14G ,\193HD=�vG���D�F�DA+-3P1°,�.=8���D�GH+-G�+-.=;�B�D�Gn�6D�D�;:GH�<D�Ì��LÌ�C=Å�3���Bv�¦3H�<D�/-/
19;<?�G���D!+-;vG�F���?<D�F�Å93\Ì�C=Å�3���Bv�¦3H�<D�/-/	���<+-,��«+-3�D��X�ED�,�GHD�?¹G�.�BED!.9�0D�F�GH�<D�8:1 A .=FA3��<D�/C/
 X14��+-;¤GH�<D��<3��E19/ 3H�<D�/-/ 8!.v?<D�/¦�H/�;<D�D��v�</719;�14G�+-.=;�8:1��!BED!1� X14�¤FHD�?<�<,�GH+-.=;«?<�<D�GH.
G��<DA3H�<+-;v�¦.0F�B<+-G	+-;XGHD�F�14,�G�+-.0;!�l.=F�1¨/214F� 0D£;�D��<G�FH.=;�D��X,�D�3�3��
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§£14F�G�FHD�D$�E3<.v,$¢0�-5	.= 0.=/-+-�<BE.9��Â ( � ��Ã�,�19/-,��</719GH+-.=;<3�GH.� =D�;<D�F�19GHD6 0F�.0�<;<?�3HG�19GHDP14;<?AG�F$19;v�
3�+-G�+-.0;�?<D�;<3H+-G�+-D�3\�0���<D <�>�Ç�19�<�<FH.X14,�����193)�<3�D�?�+C;�19/-/vG���D�3�D�,\19/-,��</714G�+-.=;<3�G�.A =D�;<D�F�14G�D
D�;vG�F$19;<,�D�,$��19;<;�D�/<.=��G�+-,\19/���.0G�D�;vG�+714/C3	19;<?�+-;<D�/7193HG�+-,63H,\19GHG�D�FH+-;< �GHF�14;<3�+-G�+-.0;��E.=GHD�;vG�+719/-3\�
���<D�½�� 5	5À�)5£Ç�
F�5ÉË��%<�Í<,�.v?<D	��193)�<3�D�?�G�.�,�19/-,��</719GHD6D�/2143�GH+C,�19;�?�+-;<D�/7193HG�+-,P14;< =���
/719FL?�+C3HG�FH+CB��<G�+-.=;�3L+-;�G���D6,\143�D�.4��G��<DI�v�<D�/C/v8�.X?�D�/<19;<?!Â � ��(�£Ã�19�<��F�.X14,$�L�����<DP¼ � ¬E�
Ë��%2�ÍL,�.=�<�</-D�?�,��E19;<;<D�/C3A,�.v?<D¨�P143��<3HD�?¤+-;�G���D�,\143�D�.9� G���D�§A19F�GHF�D$�E3�.X,$¢0� 56.0 =.=/-+-�<BE.9�
19�<��F�.X14,$�L�����<D�8��</-G�+-��.0/-D�8:14G�F�+-��D�/-D�8�D�;vG�3�.0B<G�14+C;�D�?«�jFH.=8 G��<D�3HD�19;�14/C�v3HD�3�19FHD!+-;
�=D�FH�� =.v.v?«19 =FHD�D�8�D�;vG���+-G���D\19,$�«.0G��<D�F���+-;<?<+-,\14G�+-;< !GH�<D�F�.=B��<3�GH;<D�3�3�.9��G���D� 0D�;<D�F$19/
19�<��F�.X14,$�L�L5#8:1*A$.=FA =.v19/	.9��GH�<D!�<FHD�3�D�;XG�3�GH�<?<+-D�3�+-3�GH.��;<?Á.=B<3HD�F��=14B</-D�3�3�D�;<3�+-G�+-�0D
G�.�GH�<D��<FHD�3�D�;�,�D�.9� ;<D���G�F�.0;¤3H¢v+C;�3\�<����D�?<D�?<��,�D�?�Â(H�$H��H #=Ã(F�14G�+-.=3(�j.=F�14/C/�+-3H.=G�.0��D�3\�
D��v,�D��<G>6�- �	�<19F�DA,�/-.03�DAG�.�ÂU*FC%'�Ã��v���<DA§3W5�FHD�3��</-GH3�3��� = =D�3�G�1¨3�/-+- =�vG6+-;<,�F�D\143�D�.4�
G���D
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F�D�3H�</-G�3�;<.0F�G��<DAGH�<D�.=FH+-D�3�+-;<?<+-,\19GHD£1�,�/-D\14F6+-3H.9�=D�,�GH.=F�BED���1��v+-.=�<F	D��v,�D���G��j.0F�6�- �6�v,�.=;v�
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56.0G��¹D��v��D�F�+-8!D�;vG$19/�F�D�3��</-G�3��	D�F�D�19;�14/C�v3HD�?¹BX�ÁG��<D�GH�<D�.=FHD�G�+-,\14/��j.=FH8:19/-+-3�8 ?<D$�
�=D�/-.0��D�?«Bv��D��L5�8!.=3¨D�G�14/n�C�)Ë-Ì&�¥Í�� � 19/-,��</714G�+-.=;<3A.4��G��<D�G�F�14;<3�+-GH+C.0;À198��</-+CGH�<?<D�3��j.0F
G��<D�+-;<D�/2143�GH+C,�3H,\19GHG�D�FH+-;< ��E1��=D�BED�D�;!?�.=;<D���+CGH�<+-;�GH�<D�?�+C3HG�.0F�G�D�?!��1��=D�19�<�<FH.9�v+C8�19GH+C.0;
Âj½(��5£Ã���3�.=F	G��<DA3HG�19B�/CDA;v�<,�/-D�+�����.=3�DA3H��D�,�G�F�.03�,�.0�v�:+-3	?<D$�;�D�?��jFH.=8ª8!D\143��<FHD�8!D�;XGH3
.9�A+C;�D�/7193�GH+-,�D�/-D�,�GHF�.=;¿3�,\14G�G�D�F�+-;< «�l.=F�8 �¦14,�G�.0F�3\�eG��<D�+C;�D�/7193�GH+-,:3H,\19GHG�D�FH+-;< ¹��193�BED�D�;
3��<.9��;�G�.�B�DA�0D�F���3HD�;<3�+-GH+C�0DAG�.�G��<DA?<D�G$19+-/-36.4�
GH�<DAD$¯�D�,�G�+-�=DA+-;vG�D�F$19,�GH+-.=;L� � .0;X�0D�F�3HD�/-�X�
���<D�;�G��<D�D$¯�D�,�GH+C�0D�+-;XGHD�F�14,�G�+-.0;¤+-3��	D�/-/)D�3�G$19B</-+-3���D�?L��GH�<D�14;�19/-�v3�+-3�.9�6+-;<D�/7143�G�+-,�3�,\14Gn�
G�D�FH+-;< �?E19G�1�GH�<F�;�3�.=��G6GH.�B�D�1��=D�F��!3HD�;<3H+CGH+-�=DAG�D�3HG�.4�
G���D�8!.v?<D�/E3�GHF��<,�G��<FHD��<3HD�?��j.0F
G��<D�;v�<,�/-D��<3��=��+-GH��G��<D�D$¯�D�,�G�+-�=DK)0)#+-;vG�D�F�19,�G�+-.=;�3�D�G��v+CGeF�D�8�19+-;<3).=;</-��G�.�?�D$�;<DAG���D
3�GHF��<,�GH�<F�D¨.9��-$§�D0�<���<DA*£1��vFHG19G�+-/L14;<? 5�19FHF�D�GHG�Ë�G0Å�Í�/214F� 0D�3��E19,�D�3H�<D�/-/L8�.v?<D�/E,\19/-,��</71¥�
G�+-.=;�3��	D�F�D��<3�D�?¤+-;�GH�<D�3H,\19GHG�D�FH+-;< �19;�14/C�v3HD�3A.9� B�.0G���D��v��D�F�+-8!D�;vGH3�Ë�G=Æ¥Í¡��Ë�G<Ì$Í��v���<D�+CF
,�.=8��</-D�G�DIG���	� ��1��=D	�j�<;�,�G�+-.=;�3 �6D�F�DA�<3�D�?!G�.¨3��ED�,�+®�j��G���D�F�D�/CD��=19;vG6 0F�.0�<;<?�3�G$19GHD°14;<?
Æ	� 	 Å	��.=;�D�BE.X?��=�n?<D�;�3�+-Gn��8:14G�F�+-�AD�/-D�8�D�;vG�3e�j.=F�- §�D=�v§�.9�6D��0D�F\�0G�.�+-;v�=D�3HG�+- X14G�D�G���D
3�D�;�3�+-G�+-�v+-Gn��.9�6GH�<D!19;E19/-�v3�D�3�GH.�G��<D�3H+21�D�.9�6GH�<D�8!.v?<D�/)3H��19,�D0�L��1��=D¨�j�<;<,�G�+-.=;<3��jFH.=8
1�,�.=8��</-D�G�D�� �� � 3��<D�/C/	8!.v?<D�/
,�19/-,��</719GH+-.=;¹ËCÌ�<�Í6�	D�FHD:19/-3H.��<3�D�?L�L¬n;«BE.=GH�«,\193HD�3�G���D
B<+-;<?<+-;< �D�;<D�F� =�Á.9��GH�<D�/2143�G�;�D��<G�FH.=;¹+-3�/719FH =D�F�G���14;ÀGH�<D!D��v�ED�F�+-8�D�;vG�19/	3�D���19F$19G�+-.0;
D�;<D�FH =��.4�6Ì=���%2�Ç D�È��v+-;<?<+-,\14G�+-;< AG��E19G	G��<DA3�+ 1�D�.9�LGH�<DA8!.v?<D�/<3H��19,�D£+-3 3HG�+-/-/�GH.v.�3H8:19/-/
G�.� =+-�=DAGH�<DA,�.=FHF�D�,�G�143��v8!�<GH.=GH+C,�BED���1��v+-.=��F�.9�
GH�<D�;<D��<G�FH.=;�?<D�;<3H+-Gn�X�

¬n; 3�+- ��<Å<Ì(�6DA�<FHD�3�D�;vG�,\19/-,��</714G�+-.=;<3	�ED�Fn�j.0F�8�D�?!��+-G���+C;�G��<D�<&>LÇ 8!.v?<D�/�19;�?!G���D
�<F�D�3�D�;vG!3H.=�<��+C3HG�+-,\14G�D�?�19���<F�.v19,$�L� �À1��0D��j��;<,�G�+-.0;<3��jF�.08 G���D:3$198�D!,�.08!�</-D�GHD � ��	�
3��<D�/C/�8�.v?<D�/��	D�F�D���3�D�?¹+-;¹B�.0G��¹,\19/-,���/214G�+-.=;�3\�)���<D�G���D�.=FHD�G�+-,\14/��<FHD�?<+-,�G�+-.0;<3:14 =F�D�D
��+-G��AD\19,$��.=GH�<D�F\��B<��GL?<.0;�� G�F�D��<FH.v?<�<,�D�GH�<D6D��X�ED�FH+C8�D�;vG�14/X19;� =�</719F�?�+C3HG�FH+CB��<G�+-.=;�3\������D
,\19/-,���/214G�+-.=;�3�8:19?�D���+-G���GH�<D�3H�<D�/-/ 8�.X?�D�/L�<3H+-;< !§(/ª�P1��0DA�j�<;�,�G�+-.=;�3£19FHD�+-;<?�+C,�19G�D�?
1932�����*�#"%�0� �).«.=B�G�19+-;�1����H"%�H7�"%. .;�?<D�3H,�F�+-�<GH+-.=;�.4� -�§�D0� G���D�§F/ ��1��=D��j�<;<,�G�+-.=;<3
�6D�F�D�F�D��</719,�D�?«Bv��� ���P1��0D��l�<;<,�GH+C.0;<3A���<+-,$���j��F�G���D�F�8�.=F�D��	D�F�D!14?�A$�<3HG�D�?«3H.:GH��19G
B<+-;<?<+-;< �D�;<D�FH =+-D�3�.4� G��<D���+C 0�<D�F�.=F�B�+CGH3��	D�F�D�19/-/�3�D�GAG�.!Æ�����Ç�D�È��E¬n;�GH��19G�3�D�;�3�D�G���D
/719BED�/-/C+-;< ¨.9� �*�#"���19;<?����B���#"��A+-3��<3�D�?�8!D�FHD�/-��G�.�?<+-3�GH+-;< =�<+-3H�!BED�Gn�6D�D�;�G���D�Gn�6.�3�D�G�3
.9� ,\14/C,��</719G�+-.0;<3\�v���<D �������H"%��19;<?G�*�#"��#7�"%. .��?�D�;<3�+-Gn��?<+-3�GHF�+-B<�<GH+-.=;<3���1��=D�FH.v.=G�8�D\19;
3��v��14F�DAF�14?<+-+�.9��Å���B�14;<?�Å<���%�°�j8¤�4F�D�3H��D�,�G�+-�=D�/-�v�

���<D�D�/7193HG�+-,�3�,\14G�GHD�F�+-;< �?�19G$1A19F�D�,�.=8���19FHD�?�+C;.3�+- ��=Å0Å<Âj10Ã�G�.�GH�<D���14/-.�ÂU3�.0/C+-?�/-+C;�D\Ã
19;<?�;<.���19/-.!ÂU?�193H�<D�?�/-+C;�D\Ã ,�19/-,��</719GH+-.=;<3��=���<DAGn�	.�,�19/-,��</719GH+-.=;<3614F�DA�=D�F��!3H+-8!+-/719FL���
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G�..G=Æ��19;<?�;<.=G$19B</-��?<+®¯�D�F�D�;XGA19G�/719FH =D�F�19;� =/-D�3\�����<D�19 0F�D�D�8�D�;vG6.4� G��<DA,\14/C,��</719G�+-.0;<3
��+-G��AG��<D	?�14G�1�+-3��=D�FH�£ 0.v.X?¨�<��G�.�G=Æ�9�����<D)�jD��Á?�19G$1	��.0+-;XGH3LBED��=.0;<?�G��<D�3HDP14;< =/-D�3)19FHD
B�D�G�G�D�F
FHD��<FH.X?��<,�D�?�Bv�AG��<D	��14/C.�?�D�3�,�FH+-�<G�+-.=;�B<�<G�+-GL+-3L,�/-D\14F)G���14GL?�14G�1�19G�/719F� 0D�F 19;< 0/-D�3
19FHD�F�D��v�<+-F�D�?�G�.��<3HD�D�/7193HG�+-,�3�,\14G�GHD�F�+-;< �14361A�<FH.=BED�.9��G��<D��E19/-.A3�G�FH�<,�GH�<F�DA.9� - §�D=�=����D
�=D�FH�! 0.X.v?�19 0F�D�D�8!D�;vG�.=B�G�19+-;<D�?:��+-GH�:GH�<DAD�/7193HG�+-,�3�,�19G�GHD�F�+-;< �?�19G$1�+-3�D�3�3HD�;vG�+719/)3�+-;<,�D
+-G��=19/-+-?�19GHD�3AG��<D �j.=/-?<+-;< �.0�<G�+-,\14/ ��.0G�D�;vGH+214/6��3�D�?¹G�.�?<D$�;<D�G��<D�?<+-3�GH.=F�GHD�?À��1��=D�3�+-;
G��<D�½(��5Y14;�19/-�v3�+-3).9�LGH�<D�+-;<D�/7193HG�+-,�3�,\14G�GHD�F�+-;< �/-D\19?<+-;< AGH.�G��<DAÅ	����� S Ì�3�G$19G�D0�=§A19/-.
Â73H.=/-+-?:/-+-;<D\Ã�19;<?�;<.!��14/-.�Â7?�143��<D�?�/-+-;<D\Ã�,�19/-,��</719GHD�?�,�F�.03�3A3�D�,�G�+-.=;<3��j.0F�GH�<D�Å �¹3�G$19GHD
19FHD!�<FHD�3�D�;vGHD�?�+-;�3�+C E�
Å0Å<ÂUB�Ã�� � .=;vG�F$19FH�«G�.�G��<D�D�/7193HG�+-,!3H,\19GHG�D�FH+-;< ��)GH�<D�3�D�;<3H+-G�+-�v+CGn�
G�.�GH�<D!�E19/-.�+C3�+-8!�E.=FHG�19;vG�.9�=D�F�G��<D�D�;vG�+-F�D�19;< 0�</719FA?<.08:19+-;L�E���<D�?�19G$1�19FHD!BED�G�GHD�F
F�D���F�.v?<�<,�D�?�Bv�!G���D���19/-.�,�19/-,��</719GH+-.=;L�

�v+-8!+-/719F ,�.0;<,�/-�<3H+C.0;<3£14F�D�.=B<G$19+-;<D�?�BX��G��<D�Å��E����Ç�D�ÈFC4;v�<,�/-D�.=;ÁË G�Ì$Í)D��v��D�FH+-8!D�;vG\�
¬n; 3�+- ���ÅMB!GH�<D!Å��E���:Ç D�ÈFC4;X��,�/-D�.=;À14;<?¤GH�<D��XÆ���<!Ç�D�È(C9;v�<,�/-D�.0;«D�/7193HG�+-,�Â7GH.=��Ã�14;<?
+-;<D�/7193HG�+-,�Â7BE.=GHG�.=8�Ã)?�14G�1�19F�D�3��<.9��;�193�1A�l�<;<,�GH+C.0;!.4�LG��<DA8!.08�D�;vG��<8 G�F$19;<3¡�jD�F\�v����D
Å��E� ��Ç�D�È(C9;v�<,�/-D�.0;�?�14G�1�19FHD�?<D�;�.=G�D�?¤Bv�!3H.=/-+-?�,�+-F�,�/-D�3�19;�?:GH�<DK�vÆ<��<�Ç�D�È(C9;v�<,�/-D�.0;
?�19G$1�Bv��.=�ED�;�,�+-F�,�/-D�3������<D�3�.0/-+C?�14;<?¤?E193���D�?¤,��<F��0D�3�19FHD�GH�<D����#"��#7�"�. .�A8�.v?<D�/L��F�D$�
3�,�FH+-�<G�+-.=;�3\�

3<.0F�BE.=GH�ÀD��v�ED�F�+-8!D�;XGH3�G��<D�Å ��3�G$19GHD:3H,\19GHG�D�FH+-;< «?�19G$1¤14F�D�;<.0G�FHD��<F�.v?<��,�D�?ÉBX�
�<3�+-;< �G��<D���;�19/-G�D�F�D�?«3H�<D�/-/ 8!.v?<D�/L��1��=D¨�j�<;<,�GH+-.=;<3A���<+-,$�¤.9�0D�Fn�n�<FHD�?<+-,�G�GH�<D�B�+C;�?<+-;< 
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È D�FH���jD��ÀG�F$19;<3¡�jD�F	F�D\14,�G�+-.0;�3�G���?<+-D�36+-;v�=.0/-�X+-;< �F�14?<+-.X19,�G�+-�=D	B�D�198!3)��1��0D�B�D�D�;!,\14F�FH+CD�?
.=�<G�3H.��¦19F��<���<+-3�+-3�8:14+-;</-��?<��D�G�.�GH�<D�/-.9�Y,�F�.=3H3A3�D�,�GH+-.=;L��.9� G��<D¨.=F�?�D�F�.4�(ÌA8�BHC93�F��
3<.0F�/-.9�ªB�D\148 +-;vG�D�;<3H+-G�+-D�3�+CG�+-3�;<D�,�D�3�3$19F��¹GH.¤�<3HD�G��<+-,$¢«G�14F� =D�G�3\�)����+C,$�Á+C3¨,�.=;vG�F$1��
?<+-,�G�.0F���G�.� =.v.v?�F�D�3�.=/-�<GH+-.=;�+C;�D��v,�+-G$19G�+-.0;¤D�;�D�F� 0�X�E���<+-3��E.=+-;vG�8�1��!BED�.9�0D�F�,�.=8!DA+®�
�<+- =��F�D�3H.=/-�<GH+C.0;��v�nF�1���?<D�G�D�,�G�.0F�3�19FHD��<3HD�?�+-;�,�.=+-;<,�+C?�D�;<,�D�G�.�+-8!��F�.9�=DeG��<D�D��v,�+-G�19GH+-.=;
D�;<D�FH =��FHD�3�.0/-�<G�+-.=;���§�.9�	D��=D�F\�L1�;<D�� /-+C8�+-G�19GH+-.=;:14�<�ED\19FH3�?<�<D�GH.!G���D�/C+-8�+CGHD�?��v�nF�1��
?<D�GHD�,�G�+-.0;«D�7!,�+-D�;<,������<+-,$�¤+-8��</-+CD�3£1 �����v�¦F$1��¤ 0D�.=8�D�G�FH�X�EÇ�.=FHD�.9�=D�F\��G��<D�FHD��v�<+-F�D$�
8!D�;vG .4���v�¦F$1��!?<D�G�D�,�GH+-.=;�/-+-8!+-G�3)GH�<D�8!D�G��<.v?!GH.�G��<DA3HG��<?<��.4�
BE.=�<;<?�3HG�19GHD�3\�

5�3��<FHD��v+C.0�<3�/-��8!D�;vG�+-.0;<D�?L�vGH�<D� =FH.=�<;�?:3HG�14G�D�.4� >$> 5	D���193�14;��<;<D��v�ED�,�G�D�? �
	 S
Ì&�0Å	�Á+-;<3�GHD\19?�.9�£Ì��=Å Y 3�GHF��<,�GH�<F�D0�)���<D�3H+-8!�</-D�3HG�,�.=;vE =�<F$19G�+-.0;¤,�.0;<3�+-3HG�3�.4�P1!Å43\Ì&C0Å
�=19/-D�;<,�D�;<D��<GHF�.=;¹,�.0�<�</-D�?ÁG�.¤1 > N 56D�,�.0F�D=�)GH��19G¨+C3�� > N 56D0ÂjÆ	�eÃ�YÅ �=Ì��=Å�Ä��)¬n;«,\143�D
.9��,�.0F�D�D��v,�+-G�14G�+-.=;ÉÂjÅ ��D��v,�+-G�D�?±3HG�14G�D�19G.B<��B G!��Ç�D�È#�l.=F�> N 56D\Ã��)G��<D�F�D�+-3�19;<.0G��<D�F
,�.=8���.0;<D�;vG���+-GH� 1��=14/-D�;<,�D�;<D��<GHF�.0;«+C;�G���D¤Ì�?H�%C=Å 3��<B��¦3H�<D�/-/n��G���14G�+-3��g> N 5	D=ÂlÅ	� Ã�
Ì1� �%�0Å�Ä���¬l�P.0;<D�D��v�<F�D�3H3�D�3�GH�<D���1��=D¨�j�<;<,�GH+-.=;�.9��G��<D�Ì��=Å	�¾>�> 56D� 0F�.=��;<?¤3HG�14G�D!193
G��<DA3H�<8 .4�
GH�<D�3�+-;< 0/-D$�¦�E19F�GH+-,�/-D£19;�?:,�.=F�D¨D��v,�+-G�D�?�,�.08!�E.=;<D�;vGH3

>$> �=J����IS : � > N �=J0ÂjÆ � Ã�ÁÅ��0Ì&�0Å�Ä 3 ; � > N �=J0ÂjÅ � Ã�¿Ì1� �%�0ÅAÄ Â�Ì\Ã
G��<D�3��ED�,�G�FH.=3H,�.=�<+-,��n19,�GH.=F�3¨�j.0F�GHF�19;�3n�jD�F�G�.�G���D! =FH.=�<;�?±19;�?��F�3HG�D��v,�+-G�D�?¹3�G$19GHD

.9� > N 5	D�3���.=�</-?ÀBv�«?<+-FHD�,�G�/-�«FHD�/719G�D�?±GH. : � 19;�? ; � FHD�3��ED�,�GH+C�0D�/-�X�e���<D�FHD 14F�D�/719FH =D
?<+®¯�D�F�D�;<,�D�3�+-;¤GH�<D�F�14G�+-. ; C : B�D�Gn�	D�D�;ÁG��<D��<F�D�3�D�;vG�G��<D�.0F�D�GH+-,\19/�,\14/-,��</719GH+C.0;<3\���jFH.=8
;<D\14F�/-�!Æ�+-;¤Ë�G B¥ÍLG�.�Æ<��2 B¨+-; Ë�G �9Í��

���<D�3HG��<?���.9��G��<D�;<D���G�F�.0;«G�F$19;<3¡�jD�F�>$> 5	D:ÂU�L� ?�Ã¨> N 56D���F�.9�v+-?<D�3A+-;v�j.=FH8:14G�+-.=;�.=;
G��<D�.9�=D�FH/719�!BED�Gn�	D�D�;�GH�<DA =FH.=�<;<?�3�G$19G�DA+-;�>$>E5	D�19;<?�G��<D�Æ ���� 19;<?�Å � > 3�G�14G�D�3�+-;�>

N 5	D
193	�6D�/C/�193	.=;�G��<DAF$19G�+-.�.4�
GH�<D�Gn�	.�,�.=8!�E.=;�D�;vG�3 ; C : �v����D£D��X�ED�FH+C8�D�;vG6��193	?<.0;<D�+-;
+-;X�0D�F�3HD�¢v+-;<D�8�19G�+-,�3������<D�>$>E5	D�BED\198 B�.08�B�19FH?<D�?�1�� ( � G�14F� 0D�G\�0���<D�D A$D�,�GH+C/-D�3	�	D�F�D?<D�GHD�,�G�D�?:��+-GH�<+-;�G��<D��/@ ¼ @É3H��D�,�G�F�.08!D�GHD�F�19;�?�G��<D � §�5F(¬E�/�v5É?<D�GHD�,�G�.0F�19FHF�1���Ë�G%��Í��
¬n; 3�+C E�gÅ�����GH�<D�GHF�19;�3n�jD�F	G�.¨G��<DAÆ	���� 19;<?!Å � > 14G B<� ��Ç D�ÈY+-;�> N 5	D�+-3 ,�/-D\14F�/-��+C?�D�;vG�+®�D�?L�
.=;<,�D£GH�<D�?<D��<G�D�FH.=;<3A19FHD£3HD�/-D�,�GHD�?¤+-; � §�5F(¬E�/�v5��

���<D�19;�14/C�v3H+C3	.9� 3H�<,$��?�19G$1�+-3	�¦14F	�jF�.08 3�+-8��</-D��j.0F68�19;v��FHD\193H.=;<3��E���<D��F�3HG�.=;�D
+-3£GH�<D�+-8!�ED�Fn�lD�,�G�¢v;<.9��/-D�?< 0D�.4�PGH�<D!�E.=GHD�;vG�+719/e+C;�G���D�D�;vG�F�14;<,�D�19;<?«D��v+-GA,$��19;<;�D�/-3\�
D�3��ED�,�+714/C/-�¨�j.=F	;v�<,�/-D�+E�=D�FH���¦19Fe�jFH.=8ª3�G$19B<+-/-+-Gn�A�j.=Fe���<+-,���,�.=���</-+C;� �D$¯�D�,�G�3�G�.�GH�<D�,�.=;v�
G�+-;v�<�<8 14F�D�+-8���.0F�G�14;vG\�0¬n;:GH�<D�3HG�19;�?�19FH? ½(� 5	5�,\19/-,��</714G�+-.=;<3���+-GH�:3H+-;< =/-D$�n��19FHG�+-,�/-D
�j.=FH8É�¦19,�G�.=FH3�Â7G���D��<3���14/<3�D���19F$19G�+-.0;�D�;�D�F� 0���<FHD�3�,�F�+-�<G�+-.0;�Ã��0G��<D�3H��D�,�G�FH.=3�,�.=�<+-,��n19,�GH.=F�3
��ÂjÆ � Ã 19;<?.��ÂlÅ � Ã)?�D�?<�<,�D�?��jFH.=8³GH�<D�D��X�ED�FH+C8�D�;vG)��1��=D�/719FH =D	D�F�FH.=F	B�19FH3\�0���<D�Å � 19?��
8!+-�vG��<FHD +-;�G��<D���1��=De�j�<;�,�G�+-.=;�.4�
>$>E5	D�+-3) =+-�0D�;�Bv��G��<D�F�14G�+-.  � � S � � � � �� �2N � � � � � � � � �9�j.0F���<+-,$��1A/-.9�	D�F /-+-8!+-G�.9�#B=Æ
)�+-3 .0B<G�14+C;�D�?L�0§�.9�	D��=D�F��=GH�<D�3�D���19F$19G�+-.0;�D�;<D�FH =���<FHD�3�,�FH+-�v�
G�+-.=;�8:1��¨�¦19+-/�+-;!GH��19G�,�193�D0��?��<DAG�.�G���D�,�.=/-/-D�,�GH+-�X+-Gn��.4�P> N 5	D=����+CGH��1�/214F� 0D��=19/-�<D��j.0F
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