
UC San Diego
UC San Diego Electronic Theses and Dissertations

Title
Theoretical studies of biomolecular self-assembly near equilibrium and far from equilibrium

Permalink
https://escholarship.org/uc/item/5c747126

Author
Zong, Chenghang

Publication Date
2007
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/5c747126
https://escholarship.org
http://www.cdlib.org/


���������	��
��
�������������������������
����
����! ����#"$�

�&%('*),+-'/.103254768
9.-:(;(0<'5=>)7?A@#03),BC),63'*25:(6347+�
�'56D?FE
��=G=-'*BIH(6<JLK('M4N+��AOP:(0<6303HQ+-03:QBR4NK(;S�T47+
?U+-),BV�AO9:Q03630<H(+-0<:(B

�!;(03=G=-'*+G.W4X.103)7KY=G:(H(BC0<.G.1'5;Z?U),+[.-%('\;('5]7+-'5'$ �)92*.-),+&)7?_^	%Q0363)7=-),`(%aJ
0<K

��%('*Bb0<=G.-+GJ

HaJ

��%('*K(],%c47KQ]edf),KQ]

��),BCBb0D.-.-'5'�0<KY2W%(47+-],'Ng
^A+-)N?U'5=-=G),+�^h'/.1'5+�"jiQkl)76<J9K('5=*����%c470<+
^A+-)N?U'5=-=G),+�^_47+m.1%()L"�%(),=-%
^A+-)N?U'5=-=G),+�n\4N.po-4q��03K(;Q'5KPHr'*+-]
^A+-)N?U'5=-=G),+�sQic��K(;Q+-'*t!uv2w�[47BCBC),K
^A+-)N?U'5=-=G),+�s7),=9x'y�yic��KP:(2W%Q032

z7{,{a|



��),`aJ�+G03],%a.
��%('5K(]7%c47K(]edf),K(](� zN{,{a|
��6<6}+-0<],%a.1=&+-'*=-'*+G~,'*;}i



�&%('�;(0<=-=-'*+G.14N.10<),K�)7?���%('5K(]7%c47K(]�df),K(]�03=e47`(`(+G)�~7'5;}�\4NK(;
0<.C0<=L472*25'*`Q.W47HQ63'Y03K�OP:c4N630<.
J�47K(;�?U)7+-B�?U),+C`(:(H(6<03254N.10<),K�),K
BC0325+G)7�c6<Bvg

��%c4703+

��K(0<~7'5+-=G0<.
JZ)N?A�[476<0<?U),+GK(0F4��(
Q4NKS �0<'5],)

z7{,{a|

0<030



����@[�8�������&�����>�	����



�0<],Kc4N.-:(+-'\^h47],'qiyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i 0<030
�h47H(63'�)N?A��),Ka.-'5Ka.1=�i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i 0<~
��03=m.>)7?��h03],:(+G'5=�iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ~90
��03=m.>)7?_�h47H(6<'5= iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i�~�0<030
��2W�PK()wt>6<'5;(],BC'5Ka.-=Vi$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i 0D�
��0D.W4Q�(^	:QH(630<2M4N.-03),K(=*�(47KQ;S�_0<'56<;(=[)7?�
9.1:Q;QJ i$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �
��HQ=G.1+-472*.�i$iyi$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ��0

� �
Ka.1+G)�;(:Q2*.10<),K�i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �
�-� ��47+G0F4N.-03),Kc4N6>�T+G'5'��AK('*+-]7J��T:QK(2*.-03),Kc4N6�uv'/.1%()9;�03K�
�25:(6<`Q.10<K(]l.-%('��c),63;(0<K(]

�AK('5+G]7JY�847K(;(=G2M47`�'�i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i |
��i� �'*.147036<'5;Y��%c47+-472*.-'5+G03�M4X.103)7KY)N?��c+-'*'$�	KQ'5+-]NJ��847K(;(=G2M47`�'�i$iyi$i\iyi$iyi$i |
@�i>��47+-034N.10<),Kc476r�c+-'*'y�AK('*+-]7JY�c:(KQ2*.10<),Kc476riyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �
��i��cE�~74N63:('���Kc476<J9=G03=>47K(;S��%('/~�+G),K�^A6<)7.\iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �
 Ii#��),K(2*63:(=G03),K(= i$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �w�
�&i���2W�PK()wt>63'*;(],BC'5Ka.1=�i\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i �w�

�-�G���A=G.147H(630<=-%(0<K(]�.-%('��	Ka.14N.10<2	
9.W4X.1'A03K\�c),6<;(03KQ]&uv'/.W476<6F4N.-'5;��	�w�/�(�9 X¡L X¢�£X��£9�/¤/�7¥7¦
§ ¢f w�5£����5:Q+-03K¨i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i z7{
��i#�
Ka.1+-)9;(:(2/.10<),Kv)N?��AKa.W4N.-032\©>J�`�)7.-%('5=G03=qiyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i z7{
@�i��&%('$�&%('5),+G'*.-032M4N68�T)7:(K(;c4N.-03),K i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i z7ª

�,il�&%Q'y@�47=-0<=�)N?h.-%('���47+-034N.10<),Kc476���`(`Q+-)a472W%�i$i$iyi$iyi$i$iyi$i\iyi$iyi$i z7ª
z i�uY)�;('*630<K(]I.1%('y��)9),+-;Q03Kc4N.-03),Ke��'5472*.-03),K«iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i zN¬
ª il�&%Q'���)9),+G;(03Kc4X.103KQ]C
9.10D­���%c470<K®i$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i z,¯
¬ i�uY)�;('*630<K(]I.1%('$��),K�E
2*)w~74N63'5Ka.���03],47K(;��
Ka.1'5+-472*.-03),KQ=«i$i$iyi$i\iyi$iyi$i z7°
¯ il��`(`(+G)w��0<BL4N.-03K(]y.1%('$�c+-'*'y�AK('*+-]7Jv
9:(+G?p472*'±i$iyi$iyi$i$iyi$i\iyi$iyi$i z,|

��i���'*=-:(6D.1=�47K(;v �03=G25:(=G=-0<),K i$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i z �
�,il�&%Q'��c),6<;(03K(]��T+G'5'��AK('5+G]7JC�847K(;(=G2M47`�'�)7?8uv'/.W476<6F4N.-'5;q���*:(+-0<K}gA²�:c4N6DE
0D.W4N.-0<~7'\��),K(K('*2*.-03),KYHr'/.
t�'*'5K³�_��`�'5+-0<Bb'*Ka.�47K(;Y�&%('5),+mJ i$i\iyi$iyi$i z �

z il�&%Q'�
9.1+G:(2*.-:(+1476��
Ka.1'5+G`(+-'/.W4N.-03),Kj)N?c.1%('>�c),6<;(03K(]� �J9Kc47BC032*=5g��&%('>��0<=-'
)N?h.-%('$�	Ka.14N.10<2$
9.W4N.-'´i$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ª �

ª il����)7Bb`c4N+-03=G),K�)7?P.1%Q'#�_��`�'5+-0<Bb'*Ka.W476<6<J��
KQ?U'5+G+-'*;�47KQ;y^A+G'5;(0<2*.1'*;��c),6<;�E
0<K(]q �J9Kc47BC032*=�iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ª,ª

 Ii	�&%('y�A­r'52/.1=�)7?�.1%('$�AKa.W4N.-032$
9.14N.1'\),K�.1%('$ �J9Kc47BC032��T)763;(0<K(]j��:Q2563'*:(=Li$i ª,°
�&i$��),K(2*63:(=G03),K(= i$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ªa|
��i$��2W�PK()wt>63'*;(],BC'5Ka.1=�i\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ªa|

0<~



��� uv)9;('56<03K(]qµ_¶N·¸^A+G)7.1'*03K(=>47KQ;�
9.-+-:(2/.1:(+G'�^A+G'5;(0<2*.10<),K�iyi$iyi$i$iyi$i\iyi$iyi$i ª �
��i#�
Ka.1+-)9;(:(2/.10<),Kv)N?h.-%('\��=-=G)�2*0F4N.-0<~7'$uv'5BC),+GJZ©�47BC036D.1),K(0347KZi$iyi$i\iyi$iyi$i ª �
@�i>k¸4X.1'5+�Emuv'*;(0F4X.1'5;�^�)7.1'*Ka.10F4N6r?U),+#�
KP.-'5+-472*.-03),K(=&)N?���4N+-],'\
9'5OP:('5KQ25'$ �03=m.W47K(2*' ¬a{
��i�©�J9;(+G),],'5KS@�),K(;v^h)N.1'5Ka.-0F476�4NK(;�uY)�;('*630<K(]j)7?h·�
�%('*'*.-= i$iyi$i\iyi$iyi$i ¬ �
 Ii#
�`(%('*+-0<2M476847KQ;S��),K(=-`Q%('5+G032M4N6�"�J9+14X.103)7K���47;Q03:(=>^�)7.1'*KP.-0F476Liyi$i\iyi$iyi$i ¬aª
�&i$��),K(=m.1+14N03K('*;�
�'*6<?FE���),K(=-0<=G.-'5Ka.���`�.103BC03�54N.10<),KVi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬aª
��i�
�03B�:(6F4N.-'5;Z��K(K('M4N6303KQ]b4NK(;Y��'*=-:(6D.1=� �03=G25:(=G=-03)7K iyi$iyi$i$iyi$i\iyi$iyi$i ¬,¬
"ji	��),K(2*63:(=G03),K¹iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬ �
©yi#��2W�PK()wt>63'*;(],BC'5Ka.1=�i\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¯7{

� ��)7K('5OP:(0<6303HQ+-03:QBV �J9Kc47BC032�
�'56D?FE
��=G=-'*BIH(6<JL)7?_4L��K('ºE� �03BC'5KQ=-03)7Kc476r�_03H�'5+�i$i ¯ �
��i��_03H�'5+G=&03KZ.1%Q'���'*636847KQ;Y�
Ka.-+-)9;(:(2*.-03),KY)7?�.1%('yuv)9;('*6¸iyi$i$iyi$i\iyi$iyi$i ¯ �
@�i�uS47KaJaE�@�)9;QJvuS4N=G.1'*+��	OP:c4X.103)7KY?U),+[.-%('$�_03H�'5+[�	KQ;»i$iyi$i$iyi$i\iyi$iyi$i ¯N¬

�,i¸�_�Q472/.���:(BC'5+-0<2M476}��'*=-:(6D.1=&?U),+>�_0<K(0<.-'��_03H�'5+[�	KQ;¸iyi$i$iyi$i\iyi$iyi$i ¯,|
z i�uY'M47Kv�_03'*63;Z��`(`(+-)M��03Bb4N.-03),KZ)7?�.1%Q'$��+-03476}�c:(KQ2*.10<),Kv¼�½¾i$i\iyi$iyi$i ¯ �
ª il�&%Q'$�&0<`�Em
90<.1'\ �'*`r'*K(;('*KP.���+-03476��c:(K(2/.103)7KS¼�¿ i$iyi$i$iyi$i\iyi$iyi$i ° �

��i� �J9Kc47BC032M4N6�@[47+G+-03'*+-=>47KQ;Y��+14NK(=-0D.103)7Kv��4N.-'5=Ài$i$iyi$iyi$i$iyi$i\iyi$iyi$i °a¯
 Ii���'*6F4N.-03),KZH�'*.
t#'5'*KS.1%Q'��[4X.W47=m.1+-)7`(%('w¶N��'*=-25:Q'���4N.1'$47KQ;�.-%('y"\+G)wt&.1%v��4N.-' |7{
�&i$��),K(2*63:(=G03),Kv47K(;v��:Q.16<)�)7�vi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i | �
��i$��2W�PK()wt>63'*;(],BC'5Ka.1=�i\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i |,z

���¾�_0<Kc476}�>'5Bb47+G�9=»iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i |7ª
@�0<H(630<),],+14N`(%aJ®i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i |,¯

~



�8�m
9�Á�����_�m"$������


�_03]7:(+-'��G�Wi<�,g[��4N+-0F4X.103)7Kc4768?U+-'5'q'*K('5+G]7J�`(+-)N�c63'q47KQ;Â+G'5=G03;(:('qBC'M47K9E
=-OP:c4N+-'q;('/E
~90F4N.-03),K(= i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i � z

�_03]7:(+-'��G�Wi z g&�&%Q'y0<=-)9;('5K(=G0<.
JL=-:(+m?p4725'$)7?�.1+14NK(=-0D.103)7KZ=G.W4X.1'\'5K(=G'5BIHQ63'5=Viyi$iyi$i � z
�_03]7:(+-'��G�Wi ª g>�c),6<;(03KQ]�+-),:�.1'5=	4X.	;(0<­r'5+G'5Ka.A.1'*Bb`�'5+-4N.1:(+G'5=	47KQ;q.-%('&25)7+-+-'*=-`�),K(;�E

03K(]j+G'5634X�Q4N.10<),KZ25:(+m~,'*=�iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i � ¬
�_03]7:(+-'��G�Wi ¬ g&�&%Q'5),+G'*.10<2M476�2W%Q'*~9+-),Kv`(63)N.1=5gA6<K�Ã,Ä�ÅUÆ#~,'*+-=G:(=�.-'5BC`r'*+14N.-:(+-' i$iyi$i � ¯
�_03]7:(+-'��G�Wi ¯ g>�_��`�'5+-0<Bb'*Ka.W476>2W%('/~�+G),K�`(6<)7.1=*gv6<K�Ã,Ä�ÅUÆI~,'5+G=-:(=e"\:(©���6�25),K(2*'5K�E

.1+-4N.10<),K¨iyi$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i � °
�_03]7:(+-'��G�Wi ° g���)7Bb`c4N+-03=G),K�H�'*.
t#'5'*KI.1%('*),+GJ�47K(;y'/��`�'5+-0<Bb'*Ka._?U),+_�cE�~74N63:('*=_47KQ;

=G.147H(036<0<.
J i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i � |
�_03]7:(+-'��G�-�WiD�,gÇ�&%Q'$?U+G'5'\'5K('*+-]7Je`(+-)7�(63'�)7?ht>0363;�.
J�`�'��50<K(2�BC'*.W4N636F4X.1'5;�4N�5:(+G03KÈi$i z �
�_03]7:(+-'��G�-�Wi z gÇ�&%Q'�?U+-'*'�'*K('5+G]7JC`(+-)N�c63'&?U),+	BC'*.W4N636F4X.1'5;9E�47�*:(+-0<Kj47=#4$?U:(K(2/.10<),Kb)N?

.1'*Bb`�'5+-4N.1:(+G'Éi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ª,{
�_03]7:(+-'��G�-�Wi ª gÇ�&%Q'C6<)�254768Êc:(2*.-:c4N.-03),K(=\4N+-),:(KQ;�.1%('jKc4X.10<~7'j=G.-+-:(2/.1:(+G'C)N?#BC'5BjE

Hr'*+-=�)7?P.-%('A.1+14NK(=-0D.103)7K�=G.14N.1'A'*K(=-'*BIH(63'	4N=�Bb'547=-:(+G'5;$HaJ�.1%Q'�BC'M4NK�=-OP:c47+G'
;('*~9034N.10<),KZ)7?h+-'5=G03;(:Q'5=�47=&?U:(K(2*.-03),K�)7?�.1'*Bb`�'5+-4N.1:Q+-'�iyi$i$iyi$i\iyi$iyi$i ªaz

�_03]7:(+-'��G�-�Wi ¬ gÇ�&%Q'5),+G'*.10<2M476���%('/~�+G),KÁ`(6<)7.1=*g�63K�Ã,Ä�ÅUÆe~,'*+-=-:Q=�.1'5BC`�'5+14X.1:(+G'»?U),+
Bb'/.W476<6F4N.-'5;�E
47�5:Q+-03KC~N47+-0347Ka.1=Ài$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ªa¯

�_03]7:(+-'��G�-�Wi ¯ gÇ��;(03+G'52/._2*),Bb`(47+-0<=-),K$)7?Q.-%('5)7+-'*.-0325476947K(;I'º�Q`�'5+G03BC'5Ka.W4N6Q�(E�~N476<:('5=
?U),+&�50<K(2/E�Bb'/.W476<6F4N.-'5;Z4N�5:(+G03KZ~N47+-0347Ka.1=\iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ª,°

�_03]7:(+-'�����i<�,g
�&%Q'�4N.-),BC032�=m.1+G:(2*.-:(+-'$)7?h`(+-)7.-'50<KYH(472W�PHr),KQ' i$i$iyi$i\iyi$iyi$i ¬a{
�_03]7:(+-'�����i z g�@#'5=G.AËÌ=-47Bb`Q63'5;y03K zX¬ 47K(KQ'M476<03K(]�+-:(KQ=_?U),+�`(+-)7.-'50<K(=_� { �7�Q�7��� zN{

47K(;�� z,¯ � iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬a°
�_03]7:(+-'�����i ª g
��`Q+-'5;Q032*.-'5;$=G.-+-:(2/.1:(+G'	?U)7+�`(+-)7.-'50<K�� { �,�>47K(;�.1%Q'A25),+G+-'5=G`r)7K(;(03KQ]

25),Ka.1472*.�Bb47`Íi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬P|
�_03]7:(+-'�����i ¬ g
��`Q+-'5;Q032*.-'5;$=G.-+-:(2/.1:(+G'	?U)7+�`(+-)7.-'50<K���� z7{ 47K(;�.1%Q'A25),+G+-'5=G`r)7K(;(03KQ]

25),Ka.1472*.�Bb47`Íi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬P|
�_03]7:(+-'�����i ¯ g
��`Q+-'5;Q032*.-'5;$=G.-+-:(2/.1:(+G'	?U)7+�`(+-)7.-'50<K�� z,¯ ��47K(;�.1%Q'A25),+G+-'5=G`r)7K(;(03KQ]

25),Ka.1472*.�Bb47`Íi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬P|
�_03]7:(+-'�����i ° g�Ë�4N:Q.1)NE�25),+G+-'*6F4N.-03),K�?U:QK(2*.-03),K$4N.�;(0D­f'*+-'5Ka.8.1'*Bb`�'5+-4N.1:Q+-'5=�?U),+�`Q+-)NE

.1'*03K�� { �,� iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬ �
�_03]7:(+-'�����i | g
�Î=G'5OP:('*K(25'C)7?#=-Kc47`Q=-%()7.-=\03K³),K('j=G03BI:Q6F4N.-'5;³47KQK('M476<03K(]b.1+14woG'52/E

.1),+mJL?U),+&`Q+-)7.-'503K���� zN{ iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i ¬ �
�_03]7:(+-'���i<�,g&�&%Q'b2*+-0<.-0325476_=G:(+G?p472*'q)7?#~N47KQ03=-%Q03K(]ZBC'M47K�~,'*63)9250D.
JS?U),:(KQ;»:(=G03K(]

.1%('\'º�(4N2*.�=-),6<:Q.10<),K(=[?U),+>4I�cKQ0<.1'�6<'5K(]N.1%�)7?��cHr'*+>'5K(; i$i$iyi$i\iyi$iyi$i ¯ �
�_03]7:(+-'���i z g&�&%Q'Y2*),BC`c47+-0<=-),K�)N?�BC032*+-),=G25),`Q032e=m.W4N.-'Z`(+-),H(47H(036<0<.-03'5=y47K(;�=G0<.1'

���>^Á`(+G),Hc47H(0<630D.
J³Hr'/.
t�'*'5K�.1%Q'e'/�Q472/.j=-),6<:Q.10<),K(=$47K(;».1%('e=G),63:�.103)7K(=y)N?
.1%('�.-+-0F4N6r?U:(K(2/.10<),Kv¼�½ iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i °,{

~90



�_03]7:(+-'���i ª g���)7Bb`c4N+-03=G),KÂHr'/.
t�'*'5K�.1%('C=-)763:Q.-03),K(=\)7?�.1%('C.1+-03476�?U:(K(2/.10<),K¸¼�½
t>0<.-%».1%Q'L'/�Q472/.j=-)763:Q.-03),K(=\?U),+\.1%('b'50<],%a.GE
=G0<.-'b=mJ�=m.1'*B¾HaJ»=-2M4NK(K(03KQ]�`c4XE
+147BC'*.-'5+G=�i$iyi$i$iyi\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i °az

�_03]7:(+-'���i ¬ g&�&%Q'v2*),Bb`(47+-0<=-),K�H�'*.
t#'5'5K�.1%('�=-)763:Q.-03),K�)7?�.1%('�.1+G0F476#?U:(K(2*.-03),K
¼�¿l47K(;Z.-%('\'/�Q472*.�+-'*=-:(6D.1=�iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i °7¬

�_03]7:(+-'���i ¯ g&�&%Q'yH�),:(K(;(47+GJZ'/­f'*2*.�),K�.1%('\=G%c47`�'$)N?h.-%('\'*­r'52*.-0<~7'y`�)7.1'*Ka.10F4N6�i °,°
�_03]7:(+-'���i ° g&�&%Q'I'*­r'52/.10<~7'j`r)N.1'5Ka.-0F476<=�)7?�4 z7° E
=G0<.-'y=mJ�=m.1'*BÏ47=�.-%('y?U:QK(2*.-03),K(=

)7?�.1%('$���>^�25),:(Ka.�i\i$iyi$iyi$i$iyi$iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i °a|
�_03]7:(+-'���i | g&�&%Q'LBC'M47K�2M4N`l63'*K(]7.-%Â?U),+�.
t#)S=G'*.1=$)7?�`c47+14NBb'/.1'5+G=5ib�&%('b+-4N.1'

`c47+-47Bb'/.1'*+-=�47+-'�Ã,Ð	Ñ®�,Ò { ��Ã7Ó�Ñ z7{ Ò { ��47K(;SÃ,Ô�Ñ®�,Ò { +G'5=-`�'52/.10D~,'56DJ,i�Ã7Õ�03=
03K(;Q032M4X.1'5;C03KC.1%('��c],:(+G'7iA�&%('�=GJ9=G.-'5BR=-03�*'�0<= zN° i��&%('�BC'M4NKL2M4N`e63'*K(]7.1%
03=Z`(6<)7.-.-'5;Ì47=Z.1%Q'Â=G),630<;�6303KQ'5=5i¨�c),+Z2*),BC`c47+-0<=-),Kf��.-%('�25),+G+-'5=G`r)7K(;(03KQ]
'*­r'52/.10<~7'\`r)7.-'5Ka.1034763=>4N+-'�`(6<)7.-.-'5;Zt>0<.-%Y;(47=-%v6303KQ'5=5i iyi$i$iyi$i\iyi$iyi$i ° �

�_03]7:(+-'���iÖ�Qg&�&%Q'y;(0D­f:Q=-03)7KZ25)9'*×C250<'5Ka.�47=�4j?U:QK(2*.-03),KY)7?�.1%('$���>^�25),:(Ka.-=Øi$i ° �
�_03]7:(+-'���iÖ�Qg&�&%Q'y254N.W47=m.1+G),`(%('\+14X.1'\47=�4j?U:(K(2*.-03),K�)7?�Ã7Ó iyi$i$iyi$i\iyi$iyi$i | �

~�0<0



���m
��!��������@[�8��


�_4NH(63'\�-�WiD�,g&BI:�.W4N.-03),Ke.147H(63'\4NK(;��(E�~N476<:('5=�iyi$i\iyi$i$iyi$iyi$i$iyi$i\iyi$iyi$i � °
�_4NH(63'��IiD�,g&'*63'5BC'5Ka.1476}+-:Q63'5=>)7?�.1%Q'$BC032*+-),=G25),`Q032�;QJ9Kc4NBb0<25=li$i$iyi$i\iyi$iyi$i ¯,¯
�_4NH(63'��Ii z g���),BC`c47+G'&.1%('�oG:(BC`b+-4N.1'>t>0<.-%C.-%('�=G63)wt#'5=G.#BC)�;('>0<Kb'º�(4N2*.#=-),6<:Q.10<),K ° �

~9030<0



���[n\���>kÌ�8�	 \"\�#uv�����

��t#),:(6<;S630<�7'�.1)C.W47�N'y.-%(03=>),`(`�),+m.1:(K(0D.
JZ.1)L472W�PK()wt>63'5;Q],'y.-%(),=-'y`r'*),`(6<'\t>%Q)e%c4M~,'yHr'*'5K
=-:Q`(`r)7+G.�.-)�Bb'�.1%(+G),:(],%I.-%('5=G'[J,'M4N+-=5i��_03+G=G.�)N?f4N636��X��47B«;('5'*`(6<J$.1%c4NK(�a?U:(6Q.1)�B�J�`(47+-'*KP.-=
47K(;ZByJbt>0D?U'�?U),+�.-%('50<+�63)w~7'\47K(;Z2M4N+-03KQ](��?U),+�.1%('*03+['*K(25)7:(+147]7'5BC'5Ka.>;(:(+G03K(]�.-%('�;(0D×b2*:(6<.
.10<Bb'*=5ih�&%c47K(�P=�.-)�B�Jq2*:(+-+G'5Ka.&47KQ;e`(+-'/~903),:(=	?U'56<63)wt�]7+-),:(`QBL4N.-'5=*��`c4N+G.10<25:(6347+-6DJI��),K(]7J7'

�%('*K}��uv0<2W%c47'56��	47=G.
t#)9)�;}��"\47+-'*],03K�^_4N`r),0347K}�[uv032W%c4N'56�^	+G'5Ka.10<=-=*���&0<K(]¸��:}�[^_4N.-+-032W�
k»'503KQ�N4NBv�(s7)�'\©�'5],6<'5+>47K(;v
Q4NBÙ��%()(i	��63'547+-K('*;Y4q]7+-'M4X.>;('M476r?U+-),B�.1%('\25)7636F4NHr),+-4N.10<),K
t>0<.-%I��),K(]7J7'�
�%('5Kfi���6<=-)���t�)7:(63;I6<03�N'#.1)�.-%c47K(�$B�Jy'/��`�'5+-0<Bb'*Ka.W476�25),6<6F47H�),+14X.1),+*�7��)7+-'*J
k�036<=-),Kf�N0<Ky.1%Q'[47�*:(+-0<K�E
+G'56F4X.1'5;$t�)7+-�Ti��_0<Kc476<6<J,���}t#),:(6<;�630<�7'	.1)�'º��`(+-'*=-=AB�J$47`Q`(+-'*250F4X.103)7K
.1)�B�JS47;Q~90<=-),+\^�'*.1'*+�kl),6DJ9K('5=�?U),+�%Q03=�],:Q03;c47KQ25'j;(:(+G03K(]e.-%('j25)7:(+-=G'C)N?#.-%(03=�+G'5=G'M47+G2W%}i
�&%('C�cKc47K(2*0F476	4NK(;»?p472*036<0<.
Jv=-:(`(`�),+m.�0<=$`Q+-)w~903;('*;».1%Q+-),:(]7%¸����©R"�+147Ka.y��)(ie�[©��!� ¯ E
ª,{,° � { 47K(;L���>@[^hia�&%Q'�`(:QH(630<2M4N.-03),K(=�t>%(032W%b47+G'�0<K(256<:(;('*;C0<KI.1%(0<=�.1%('*=-0<=#4N+-'�47=�?U),6<63)wt>=5g
��%c47`�.1'5+ z 0<=\Hc47=-'*;¸),K�.1%('bBL4X.1'5+G0F476�47=\0<.y47`(`�'M47+G=y0<Kl@#03)92W%('5BC03=m.1+GJ ¬P¯ g °7¬P¯ �XE °7¬a°,°
Ú zN{,{,°aÛ i³��%c47`�.1'5+ ª 03=yHc47=-'*;�),Kl.-%('eBb4N.1'*+-0F4N6	47=I0<.�47`(`�'M4N+-=I0<K¸^A+-)927i³��4N.16Çiv��2M47;fi

�2*0�i&� {7¬ g ª � ¯ ��E ª � °N¬ Ú zN{,{a|,Û i	��%c47`Q.-'5+ ¬ 0<=[Hc47=G'5;�),Ke.1%Q'�BL4N.-'5+G0F476r47=[0D.>47`(`�'M47+G=[03KYsQi
��BYi���%('*Bvi#
�)927i&� z �Qg ¯ � ° ��E ¯ � |N° Ú z7{7{,°aÛ iA��%c47`Q.-'5+ ¯ 0<=&Hc47=G'5;Y),KY.-%('\BL4X.1'5+G0F476r47=>0<.
47`(`�'M4N+-=>03KY^A%aJ�=G03254768@�03)763),]7J7� ª g	� ª E�� z Ú z7{,{,°,Û i

0D�



���
�h�
�w� |7| @�),+GK}�(Ü�:Q�5%(),:f��s70F47K(]7=-:}�T��%Q03Kc4
z7{,{7{ @�iÝ��iT��K(0<~7'5+-=G0<.
JZ)N?A
�2*03'*K(25'yÞÍ��'52W%(KQ),63),]NJZ)7?���%(03Kc4
z7{,{7{�ßQz7{,{7ª u»iÖ
riT��KQ0<~,'*+-=G0<.
J�)7?��[47630D?U),+-KQ0F4Q��
Q47Kv �03'*],)
z7{,{7ª�ßQz7{,{,| ^A%}ià Ii<�T��K(0<~7'5+-=G0<.
JZ)N?A�[476<0<?U),+GK(0F4��(
Q4NKS �0<'5],)

^	��@[���m���A�&�m����

ábâfãAä�å8æ �a��i,sQi�k�036<=-),K}�N��i,
9%('5K}�,^hiNk�0D.-.-:(K(]NE�
9.W4N?U=G%('5;Q'7�a
�i7�Ai7uS4MJ,)(�P^�i,"jiwkl),6DJ9K('5=*�
ç �A=G.147H(6<03=-%Q03K(]�.1%('S�AKP.14N.10<2�
P.W4N.-'S03K��c),63;(0<K(]»uv'*.14763634N.1'*;�^A=G'5:(;()7Bb),K(47=Z47'*+-:(],0<K(),=-4
���*:(+-0<K(è(�c^A+G)�2Ni#��4N.16Çi���2547;}i#
�2*0�i&� {7¬ g ª � ¯ �XE ª � °7¬ Ú z7{,{,|,Û
ábâCã�ärå8æ ��"qi���i#^_47`�),0347K}��sQi#��6F4NK(;('5+*�>^hi["qiAk»),6<J9K('*=5� ç �&%('³�>),6<'v)7?\��),`�),63)7]7J,�
��)7Kc47;(;(0D.10D~�0D.
J�47KQ;�kl4N.1'*+euv'*;(0F4X.1'5;��
Ka.1'5+-472*.-03),KQ=L03K�^A+-'*;(032/.103KQ]Â.-%('�
P.1+-:Q2*.1:Q+-'5=b)7?
476<`(%c4a¶NH�'*.14j^A+-)7.-'503KQ=-è(��sQic��Bvi	��%Q'5BYi�
9)�2Ni�� z �Qg ¯ � ° �XE ¯ � |7° Ú zN{,{,°aÛ
ábâ#ãAä�å8æ ����i���:}�c��i�
�%Q'5K}��^hir"jiQk»),6<J9K('*=5� ç ��)7K('5OP:(0<6303HQ+-03:QB±
�'*6<?FE���=-=G'5BIHQ6<JZ)7?_��03K�E
'M4N+\�_03H�'5+G=5g$uv0<25+-)7=-25)7`(032j��+-'54N.1BC'5Ka.\)7?["\+G)wt&.1%}�� �'5254MJ,�h�[4N.W4N=G.1+G),`(%('N��47K(;»��'*=-25:Q'5è
^A%aJ�=G0325476�@�03),6<),]7J7� ª g	� ª E�� z Ú z7{,{,°aÛ
ábâ}ãAä�å�æ �9��i,sQi7k�036<=-),K}�N��ia
�%Q'5K}�P^�iP"qi�k»),6<J9K('*=5�P^hiXk�0<.G.1:(K(]XEm
9.14N?U=-%('*;('7� ç ^	%Q0DE���4N63:('
��K(476<J9=-0<=y)N?>��`�)NE
���5:(+G03K¸�c),6<;(03KQ](gI��)7Bb`c4N+-03=G),KlH�'*.
t#'5'*K��_�Q`�'5+G03BC'5Ka.j4NK(;¸�&%('*),+GJ9è
@�0<)�2W%('*Bb0<=G.-+GJ ¬a¯ g °7¬P¯ ��E °7¬a°7° Ú z7{7{,°aÛ
u»ih��ih^	+G'5Ka.10<=-=*�A��i�©�47+G;(03Kf��u»i�^�ih�	47=m.
t�)9)9;}� ábâ�ãAä�å8æ �_^hih"ji8k»),6DJ�KQ'5=5� ç ^A+-)7.-'50<K

9.-+-:(2/.1:(+G'j^A+-'5;Q032*.-03),Kfg��&%('j��'/�9.\"�'5KQ'5+14X.103)7K(è(�rsQi}��%Q'5BYi��&%('*),+GJ���),BC`(:Q.5i z g |7{a¯ E
| � ° Ú z7{,{a¯,Û
��i�
�%('*K}� ábâhã�ä�å�æ �� IiP©�47BC'56<Hr'*+-](�9sQiP��i9uY2w�[47BCBb)7K}�9^hi�"qi,k»),6DJ�KQ'5=5� ç �&%('>?U),6<;(03K(]
'5KQ'5+-]NJb6347K(;(=G2M47`�'�47K(;L`Q%(),=-`Q%(),+GJ9634N.10<),K}g_BC)9;('56<03K(]�.-%('�2*),KQ?U),+GBL4N.-03),K(476Q=mt>0<.12W%L)7?}.1%Q'
���9�A�È+G'5],:(634N.1)7+GJe;Q),BL4N03K(è(�9�&%('y����
Q�	@Ès7),:Q+-Kc476A�M�Qg&� ª �,��EW� ª � ¯ Ú z7{7{a¯,Û
^hi&k»'50<K(�X47Bv� ábâ�ã�ärå8æ �\^hi�"ji[kl),6DJ9K('5=*� ç �¹?U:QK(K('56<'5;É'5K('*+-]7J�6347K(;(=G2M47`�'Â?U)7+Y2/JaE
.1)92W%(+G),Bb'C2L;Q03+-'*2*.-6<J�`(+G'5;(0<2*.1=$.1%('b=-'*O9:Q'5Ka.103476#?U),6<;(03KQ]Y+G),:Q.-'L03K�?U'5+-+G'5;Â?U+-),B�%aJ9;(+-),]7'5K
'/��2W%c4NK(],'$'/��`r'*+-0<Bb'*KP.-=-è(�T^A+G)�2Ni#��4N.16Çi���2547;}i#
�2*0�i&� {az g&� zN¬a{ �/EW� zN¬,{,° Ú zN{,{a¯,Û
��i8��:}����i�
�%('5Kf� ábâ�ãAä�å8æ ��sQi�©�47=G.
J7��^�i�"qifk»),6DJ�KQ'5=5� ç 
9.14N.10<=G.-0325=�)N?�2*'5636<:(6F4N+�=-0<],Kc476
.1+-47K(=G;(:(2*.-03),K�47=Z4l+-4725'S.-)l.1%Q'SKP:(256<'5:(=ZHaJ�BI:(6D.103`Q63'�+147KQ;(),Bét[4N63�7'*+-=Z0<K�25)7Bb`c4N+G.GE
BC'5Ka.º¶N`Q%(),=-`Q%(),+GJ9634N.10<),KZ=-`c4N25'5èQ�r^A+G)�2Ni#��4N.16Çi���2547;}i#
�2*0�i&� {,ª g&� °a|,¯,z EW� °a|7¯,| Ú zN{,{,°aÛ

�_���	�8 \
�����
9�>�� [�
uS4�oG)7+��h03'56<;}g�^A%aJ9=-0<2M476h��%('*Bb0<=G.1+mJ

�



��@&
9�>�������«�����>©��� ��m
Q
Q�	�_�h�A�&�m���

�&%('*),+-'/.103254768
9.-:(;(0<'5=>)7?A@#03),BC),63'*25:(6347+�
�'56D?FE
��=G=-'*BIH(6<JLK('M4N+��AOP:(0<6303HQ+-03:QBR4NK(;S�T47+
?U+-),BV�AO9:Q03630<H(+-0<:(B

HaJ

��%('*K(],%c47KQ]edf),KQ]

 �)92*.-),+[)7?�^A%(036<),=-),`Q%PJL03Kv��%('*Bb0<=G.1+mJ

��K(0D~,'5+G=-0D.
JZ)7?��[47630D?U),+-K(034Q�Q
Q47KY �03'*],)(� zN{,{a|

^A+-)7?U'*=-=G),+�^h'*.-'5+�"qi�kl),6DJ9K('5=*����%c4703+

�&%('e`Q%PJ9=G032M4N6#=G2503'*K(25'*=j%c4M~,'e`Q6F4MJ,'*;�4v`(+G'/E�'5BC03K('*KP.y+-)763'C03K».-%('e4N;Q~N47K(25'b)7?
H(0<),63),]NJ�K()7.�),KQ6<JvHPJS`(+-)w~903;Q03K(]Z4N;Q~N47K(25'*;³.1'52W%QK(03OP:('*=5�8H(:Q.\4N63=-)LHPJS`(+-)w~903;Q03K(]e=G03BC`(63'
25)7K(25'*`Q.1=I?U),+yKc4M~903]a4N.-03K(]Y.1%(+G),:(],%¸.-%('e2*),Bb`Q63'/��0D.
J»)N?>H(03),6<),],0<2M476�=mJ9=G.1'*Bb=*i»��KQ'Z47+-'54
t>%('*+-'�=G03BC`(63'�`(%aJ�=G032*=�25)7K(25'*`Q.1=#%('56<`b:(KQ;('5+G=G.W4NK(;(03KQ]�25)7Bb`(6<03254N.1'*;jH(03),6<),],0<2M4769`(%('*K(),BjE
'5K(4�0<=e.1%('�=G.-:(;QJ�)7?y`(+G)7.1'*03K�?U),63;Q03K(](i®@#J�`(+G'5=G'5Ka.10<K(]�.-%('³?U+147BC'*t#),+-��)7?�4�=G03BC`(63'
?U:(K(KQ'563'*;³'5K('*+-]7JS6F47KQ;(=-2547`r'N�f?U),6<;(03K(]C03=�K()e63)7K(],'5+�4e`c47+-47;()M�S?U+G),BÙ.1%('j`Q%PJ9=G0325=�`�),0<KP.
)7?�~903'*t\i_�
KC.-%('[?U),636<)wt>03K(]�2W%(47`Q.1'*+-=*�9t#'>`(+-'*=-'5Ka.�.1%('>0<KP~7'5=m.103],4N.10<),K(=A)7?rHr)N.1%j.1%('*+-BC)�;�JPE
Kc47BC032*= Ú `(+-'*;(032/.103KQ]eKc4N.-0<~,'�=G.1+G:(2*.-:(+-' Û 47K(;³�P03KQ'*.10<25= Ú `(+-'*;(032/.10<K(]��cE�~N4763:('*= Û )7?�`(+-)7.-'50<K
?U),6<;(03K(]�),KY.-%('\Hc47=G03=&)7?_'5K('*+-]7JZ6347K(;(=G2M47`�'�.1%('*),+GJ7i

��Kv.-%('�)7.-%('5+�%c47K(;f��.-%('y;Q03=-2*)w~,'5+mJS)N?	47=-=G'5BIHQ6<JY:(=-0<K(]LHQ03),6<),],0325476fBC),6<'525:Q6F47+
Bb472W%(03KQ'5+GJL`(+-'*=-'*KP.-=�K('/tê2W%c4N6363'*K(],'*=>.-)q=G.W4X.103=m.10<2M476rBb'*2W%c47K(0<25=>25),B�H(03K(0<K(]I.1%Q'y4N=-`�'52*.-=
)7?h25),BC`(6<'/��0<.
Je47K(;�?p47+mE�?U+-),BjE
K()7K('5OP:(0<6303HQ+-03:QB�Hr'*%c4M~903),+*iA�
KY.-%('��(?ë.1%Y2W%c47`Q.-'5+*�T4C=m.1:(;QJ
)7?�K(),K('*O9:Q03630<H(+-0<:(BØ;QJ9Kc47BC032C47=-=G'5BIHQ6<J�03KQ=-`(0<+-'5;ÂHaJ�Bb0<25+G)7.1:(HQ:(63'j;QJ9Kc4NBb0<25=\03K�25'*636A0<=

��0



`(+G'5=-'*Ka.1'5;fib�&%('q.1%Q'5),+mJ³`(+-)w~903;Q'q4Y],'*K('5+-476�=G2W%('5BC'C?U)7+�=G.1:Q;QJ903K(]YK(),K('*OP:(036<03H(+G03:(BØ47=�E
=-'*BIH(6DJZ03K�),K('�;Q03BC'5K(=G03),K}i

��%c47`�.1'5+ z 0<=hH(47=-'*;I),K\.1%('#BL4N.-'5+G0F476a4N=h0D._4N`(`r'547+-=�03Ky@�0<)�2W%('*Bb0<=G.-+GJ ¬P¯ g °7¬P¯ �XE
°7¬a°7° Ú zN{,{,°aÛ i��&%('�;(03=G=-'5+m.W4N.-03),KS47:Q.-%(),+>t[47=�.1%('I`Q+-03Bb47+mJZ03Ka~,'*=G.-03]a4N.-),+�4NK(;³47:Q.-%(),+�)7?
.1%Q03=&`c47`�'5+*i

��%c47`�.1'5+ ª 0<=yH(47=-'*;l),KÂ.1%('CBL4X.1'5+G0F476�47=y0D.y47`(`�'M47+G=y0<Kl^A+-)927ie��4N.-6�iL��2M47;fi

�2*0�i>� {7¬ g ª � ¯ �XE ª � °7¬ Ú zN{,{a|,Û i��&%Q'y;(0<=-=G'5+G.14N.10<),KY47:Q.-%(),+&t[4N=>.-%('$`(+-0<BL47+mJe0<KP~7'5=m.103],4N.1),+
47K(;v47:Q.-%(),+&)7?�.1%Q03=&`c47`�'5+*i

��%c47`�.1'5+ ¬ 03=�Hc47=-'*;³),KS.-%('IBb4N.1'*+-0F4N6h4N=�0<.�47`(`�'M4N+-=�0<K�sQir��Bvi���%('5BYi\
�)927i
� z ��g ¯ � ° �XE ¯ � |7° Ú zN{,{,°aÛ i#�&%('$;(0<=-=-'*+G.14N.10<),KS4N:Q.1%()7+>t�47=�.1%('$`(+-0<BL4N+GJe0<Ka~,'5=m.10<]a4N.1)7+�4NK(;
47:Q.-%(),+&)7?�.1%Q03=>`c47`�'5+*i

��%c47`�.1'5+ ¯ 0<=�Hc4N=-'5;�),K�.-%('IBb4N.1'*+-03476�47=�0<.�47`(`�'M47+G=�03K�^	%aJ9=-0<2M476�@�03),6<),]7J7� ª g
� ª E
� z Ú zN{,{,°aÛ i��&%('$;(03=G=-'5+m.W4N.-03),K�4N:Q.1%()7+>t�47=&.1%Q'$`Q+-03Bb47+mJL0<KP~7'5=m.103],4N.1),+>4NK(;Y47:Q.1%Q),+&)7?
.1%Q03=&`c47`�'5+*i

�Q0<0



ì

í�îÀïlð¸ñ´ò ó ô�ï�õhñÀî

�&%('y],)a476}.-)L:(K(;Q'5+-=m.W47KQ;�`(+-)N.1'50<Kv?U),6<;(03KQ]CBC'52W%(47K(03=GBb=�47KQ;v.1)b63'547+-K�.1)b`(+-'ºE
;(0<2*.e=m.1+G:(2*.-:(+-'*=�?U+G),B `(+-0<BL47+mJ�=-'*O9:Q'5K(2*'5=5��=G)�47=L.-)�`(+-)w~903;('�4¸=G.1+G:(2*.-:(+14N6�Hc47=G03=b?U)7+
?U:(K(2/.10<),Kc476<0<.
J»47Kc476DJ9=-03=j%(47=jBL4N;('e.1%('�=m.1:(;QJ¸)7?�`Q+-)7.-'503K¸?U)763;(0<K(]�),K('�)7?�25'*Ka.1+14N6&Hc4N.GE
.16<'*�c'*63;(=�03K�HQ03),`(%aJ9=-0<25=*i��&%('j=-`�),Ka.W4NK('5),:Q=�=-'*6<?FE�4N=-=-'*BIH(6DJv)N?	`(+-)7.-'50<K�03Ka.1)L),K('�=G`r'*250D�c2
.1%Q+-'5'ºE
;(0<Bb'*K(=-0<),Kc476f=G.1+G:(2*.-:(+-'*=�t>0D.1%(0<K�H(03),6<),],0<2M476�+-'*63'*~N47Ka.>.10<Bb'�=-%()wt>=�.-%('\:(K(0<O9:Q'5K('*=-=
)7?�'*~7),6<~7'5;C=GJ9=G.-'5BC=5iA�&%('[?p4NBb),:Q=A��'*~903Ka.1%(476(`c47+-47;()M�Yö÷�*ø(+1470<=-'5;q4��N'*Jq�P03KQ'*.10<2�OP:('*=G.10<),K
47H�),:Q.y?U),63;(0<K(]S=G03K(2*'Z47K�4N=G.1+G),K(),BC0325476	KP:(BIH�'5+I)7?>2*),KQ?U),+GBL4X.103)7K(=$t#),:(6<;�=-'*'5B¾.-)�H�'
4M~N47036347H(63'�.1)C`(+-)7.-'50<K(=5i>��6<'M47+G6<J7�T4C2*),+-+G'52*.�.1%('*+-BC)�;�J�K(47Bb0<2�`(032/.1:(+G'y0<=>+-'5OP:(0<+-'*;SH�'*?U),+G'
.1%Q'b�P03KQ'*.10<2q`(+-),HQ63'5BC=\2M47K»Hr'b4N.G.W472W�N'5;}iZ�
K�.1%('C6F4X.1'q'50<],%a.103'*=5�8.1%('C'5BC'5+G],'5KQ25'C)7?[.1%Q'
?U:(K(KQ'563'*;¸'5KQ'5+-]NJ»6347K(;(=G2M47`�'C`(032/.1:(+G'b`(+G)w~�0<;('5=�4Y?U:(KQ;c47BC'5Ka.W476	=m.W4N.-03=G.-0325476ABb'*2W%c47K(0<2M476
`(0<2*.1:Q+-'�?U),+&?U),63;Q03K(]j`(+G)7.1'*03K(=yö z � ª � ¬ � ¯ ø�i��&%('�`(47+147;Q)w��47Hr)7:Q.>?U),63;(0<K(]j�P03K('/.10<25=>03=&t#'5636
036<63:(BC03K(4N.1'*;eHaJv.-%(03=>`(0<2*.1:Q+-'7i�uv:Q2W%³)7?_.-%('�'*Bb'*+-],'*KP.�:(K(;('*+-=m.W47K(;Q03K(]b)7?A`(+G)7.1'*03Kv?U)763;�E
03KQ]v2547Bb'C?U+-),B�=m.1:(;Q03'5=y)7?[.-%('L=m.W4N.-03=G.-0325476ABb'*2W%c47K(0<25=y)7?&=-`Q03Kl]76F47=G=-'5=�47K(;»=G.1+G:(2*.-:(+14N6
],6347=-=G'5=\ö ° � | �(�NøÇi	^A+-)7.-'503KQ=&47+-'�'5=-=G'5Ka.10347636DJe4I%Q'*.1'*+-)NE�`r)76<J9Bb'*+-=�t>0<.1%Z'/~,),6<:Q.10<),Ke=G'563'*2*.-'5;
=-'*OP:('5K(2*'5=*iÈ�&%('Y+147KQ;(),BCK('5=G=L03K�+14NK(;(),Bé%('/.1'*+-),],'*K('5)7:(=L`�),6<J9BC'5+G=Ct>0<636[2547:(=-'v25),K9E

�



z

Êc0<2*.1=#Hr'/.
t�'*'5KZ=m.W47H(0<630<�M4N.-03),Kq)7?�;Q0<­r'5+-'*Ka.[=G.-+-:(2/.1:(+-476�'563'*Bb'*Ka.1=5iA�&%Q03= ç ?U+-:(=m.1+14X.103)7K(è$t>0<636
],'*K('5+-4N.1'$BL4NKPJe'5K('*+-]7JZt#'56<63=&t>0<.-%v;(0D­f'*+-'*KP.�;('*`Q.1%Q=5�Tt>0<.1%Q),:Q.>?U),+-BC03KQ]q4C=G03K(],6<'�;(),BC0DE
Kc47Ka.>t#'56368),KZ.-%('y'*K('5+G]7J�6F4NK(;(=-2547`�'7i#�T)7+&`(+-)7.-'50<KY=mJ9=G.1'*Bv�T%()wt#'*~7'5+5�r'*~7'5KS.-%(),:(],%�.1%Q'
%('/.1'5+G),],'*K('50D.
J»0<Kl=G'5OP:('5KQ25'Z=G.-036<6A],0<~7'5=$=-),BC'L+G:(],],'*;(K('5=G=I),KÂ.1%('C'5K('*+-]7J»=-:Q+G?p472*'7��),KQ'
;(),BC03K(47Ka.�t#'56<6�47`(`�'M47+G=�03Kq.1%Q'�'*K('5+G]7JC6F47K(;Q=-2M4N`r'NiA�&%('�'*6303BC03K(4N.10<),KI)7?r.1%('�?U+-:(=m.1+14X.103)7K
=-2*:(63`�.1=�4C=GBb)9)7.-%Z=-63)7`r'�.-)�t�47+G;v.1%Q'$K(4N.10D~,'�=G.14N.1'\0Çià'Ni�.1%('\6F4NK(;(=-2547`�'$0<=>4I?U:(K(K('*6�i

�&%('�2*),BC`(63'º�q?U),63;(0<K(]\`(+-)925'*=-=G'5=[2547KeH�'�~903=G:c47630<�5'*;b),Kb.1%('�=-:(+m?p4725'�)7?84y%Q03],%�E
;(0<Bb'*K(=-0<),Kc476�'*K('5+G]7JÂ6F47KQ;(=-2547`r'NiZ�&%('L'*K('5+G]7JÂ6F47KQ;(=-2547`r'q0<=yOP:c47Ka.-0<.W4X.10<~7'56DJ³;('5=G25+G03H�'5;
HaJ�.-%('�?U),63;Q03K(]Â.1'5BC`�'5+14X.1:(+G'Sùfú!4NK(;�.1%('³]76F47=G=b.1'*Bb`�'5+-4N.1:Q+-'Sùfû�ö z øÇi!�&%('�?U),6<;(03K(]
.1'*Bb`�'5+-4N.1:Q+-'7�	ùrú���0<=I.1%('Z.1'*Bb`�'5+-4N.1:Q+-'Y4N.qt>%(032W%�.1%Q'�?U+G'5'�'5KQ'5+-]NJ�)7?�.-%('�;('5Kc4X.1:(+G'5;
47K(;YKc4N.-0<~7'$=m.W4N.-'5=�47+-'�'*OP:c476�i��&%('\],6347=-=&.1'*Bb`�'5+-4N.1:Q+-'7�(ùfû_�c0<=[.1%('�.1'*Bb`�'5+-4N.1:Q+-'\Hr'*63)wt
t>%(0<2W%C.-%('�=mJ9=G.1'*B�t�)7:(63;CHr'&.-%('5+GBb)9;QJ9Kc47BC032547636DJ$?U+G),�5'*Kb0<Ka.1)\=G.-+-:(2/.1:(+-47636DJI;(0D~,'5+G=-'�63)wt
'5KQ'5+-]NJS=m.W4N.-'5=5i��&%Q'j`(+-0<K(250<`(63'$)7?ABC03K(0<BL4N6}?U+-:(=m.1+14X.103)7K}�r`Q+-),`�),=-'*;³HaJ�@�+mJ9K(],'56<=-),K�4NK(;
k»),6<J9K('*=$ö z øÇ�Q+G'5OP:(0<+-'5=[.-%c4N.[ùrú³03=�6F47+G],'5+�.1%c47KZùfûS?U),+&4I+G'5630347H(6<'�?p47=m.&?U),63;Q03K(](i���KQ)7.1%('*+
2W%c47+-472*.-'5+G03=G.-032[.-'5BC`r'*+14N.-:(+-'[ùr½Z476<=-)�'5Ka.-'5+-=�ö ° ø(t>%(0<2W%b;('*=-2*+-03H�'5=A.-%('>2W%c47K(],'>0<Kj�90<K('*.-032*=
),KS4b+-:Q],],'5;S'5K('*+-]7JY6F4NK(;(=-2547`�'7i>�[.�.-'5BC`r'*+14N.-:(+-'\ùf½h�c.1%('y63)wtÁ'5KQ'5+-]NJS=m.W4N.-'5=�H�'52*),BC'
03Ka.-)eBb'/.W47=m.W47HQ63'I=m.W4N.-'5=�.1%(4N.�2M4NK�.1+14N`�.1%('I=mJ9=G.1'*B�BI:(2W%³6<),K(],'*+�.1%(47K³.1%('�.-03BC'�=G2M476<'
)7?�.1%('\;(0D­f:Q=-0<~7'\2W%c4703K�;QJ9Kc4NBb0<25=5i

�&%('*),+-'/.10325476[4NKc476<J9=G03=�)N?�?U)763;(0<K(]S�P03KQ'*.10<25=y:(=-0<K(]�.1%('b?U:(K(K('*63'5;�'*K('5+G]7J¸6347K(;�E
=-2547`�'y4NK(;Z.1%('�2*),Bb`(47+-0<=-),KZ)7?8.-%(),=-'\`(+G'5;(0<2*.-03),Ket>0D.1%e.1%Q'$'º��`r'*+-03BC'5Ka.1476}+-'*=-:(6D.1=&OP:c47K9E
.10D.W4N.-0<~7'56<JL.1'5=m.1=�)N?�.1%(0<=�`Q032*.-:(+-'Ni>�
K���%c47`Q.-'5+ z ��t#'I2W%c4N+1472/.1'5+G03�*'y.1%Q'y?U),6<;(03K(]q)7?#���w�/�9¦
�9 X¡L X¢�£X�#£9�/¤º�7¥ §  X¢Q�5£�47`r)XE�47�*:(+-0<KqöÝ�Xø,t>0<.-%\4&~N47+G0F4N.-03),K(476w?U+-'5'A'*K('5+G]7J�?U:(KQ2*.10<),Kc476NBb'/.1%()9;}�
�c+G=G.�03Ka.1+G)�;Q:(25'*;CHaJq^�),+G.-BL4NK}�a�_4N�N4N;c4\47K(;jkl)76<J9K('5= Ú ^	�[k Û ö÷� { �Q�,�5øÇ�aHc47=-'*;b)7Kb4�`�'5+�E
?U'52/.16DJZ?U:(K(K('*63'5;v6F47KQ;(=-2547`r'Ni&�&%('�BC)9;('56�:Q.-036<03�5'*=>47K�4NKc4763)7]7JZH�'*.
t#'5'5K�?U)763;(0<K(]q`(+-)7.-'50<K



ª

?U+-)7BÙ+147K(;Q),BÙ25),0<63=&.1)C.1%('yKc4N.-0<~,'$=G.14N.1'�47K(;Y.1%('$.1+14NK(=-0D.103)7K�?U+G),B±.1%Q'�630<OP:(03;�`(%c4N=-'y.-)
.1%Q'$=G),630<;e`(%c4N=-'7i��&%('�?U),6<;(03K(]a¶N:(KQ?U),6<;(03KQ]�4N.&.-%('�+-'*=-0<;(:('\63'/~,'56�0<=[;('*=-25+G03H�'5;YHaJ�O9:(47Ka.10DE
?ëJ903K(]C.1%('\Êc:(2/.1:c4X.103)7K(=�)7?�'M472W%�+G'5=G03;(:('�47+-)7:(K(;S0D.1=�Kc4N.-0<~,'$`�),=-0D.103)7K}i[�&%(0<=�Êc:Q2*.1:(4N.10<),K
47BC`(630D.1:(;Q'b0<=I47Kc4N63),],)7:(=$.-)�.1%('e �'5HaJ,'ºE�kl47636<'5+y?p4N2*.1)7+�BC'M47=G:(+-'*;�03K¸'º�Q`�'5+G03BC'5Ka.1=*i��
%(0<],%¸;(0<Bb'*K(=-0<),Kc476�?U+G'5'e'*K('5+G]7J¸=G:(+G?p472*'e],'*K('5+-4N.1'*;�HPJÂ.1%Q'eBb)9;('*6#0<=�;('*=-25+G03H�'5;�HaJl47K
47Kc4N6<JP.10<2M476_?U+G'5'C'5K('*+-]7J³?U:QK(2*.-03),Kc4N6A%c4M~�0<K(]�.1%('q+-'*=-),6<:Q.10<),K�)7?[+G'5=G03;(:('C63'/~,'*6�ib �0<­r'5+-'*Ka.
`�),=-0D.103)7K�),K�.1%Q03=�%(0<],%³;(0<Bb'*K(=-0<),Kc476�?U+-'*'j'5K('*+-]7J�=-:(+m?p4725'j2W%c4N+1472/.1'5+G03�*'5=�.1%Q'j=G.1+G:(2*.-:(+14N6
'5KQ=-'5B�H(63'\t>0<.-%S;(0D­f'*+-'5Ka.�`(+-)7Hc47H(0<630<.
JL;(03=m.1+G03H(:Q.-03),Kfi#�&%('$?U),63;Q03K(]q�P03K('/.10<25=�03=>;('5=G25+G03H�'5;
HaJI.1%Q'�2*),Ka.10<K9:Q),:(=�2W%c47K(],'>)7?�.1%Q'�`Q+-),Hc4NH(036<0<.
Jy;(03=m.1+-0<H(:Q.-03),KI)N?r.-%('>=G.1+G:(2*.-:(+14N6c'5K(=G'5BIH(6<'
),K¸.-%('e?U),63;Q03K(]�+G),:Q.-'5=5i»�±?p47=G.IK9:QBb'*+-0325476�=G'M47+G2W%�`Q+-)925'5;Q:(+-'Y47`(`Q6303'*;l.1)�.-%(03=jBC)9;('56
476<63)wt>=A:(=	.1)$=G.1:Q;QJq6F47+G],'&=GJ9=m.1'5BC=	t>0<.1%CBC),+-'&.1%(47Kv� {,{ +-'5=G03;(:Q'5=5i�k»'�25),BC`c47+G'&'/��`r'*+-0üE
BC'5Ka.W476��(E�~N476<:('5=�ö÷� z øct>0D.1%C),:(+A.1%Q'5),+G'*.10<2M476Q2M476<25:(634N.10<),K(=5i��&%('�OP:c47Ka.10D.W4N.-0<~,'�47]7+-'5'*Bb'*Ka.
H�'*.
t#'5'5K¸.-%('5)7+GJ»47K(;¸'º��`r'*+-03BC'5Ka.y`(+-)w~903;Q'5=�=m.1+G),K(]S=G:(`(`�),+G.y?U),+\.1%('q?U:(K(K('*63'*;¸'5K('*+-]7J
6F4NK(;(=-2547`�'$2*),K(2*'5`Q.5i

��KQ;('5+G=G.W4NK(;(03KQ]S%()wt¨4�`(+-)N.1'50<K}ýÝ=$?U:(KQ2*.10<),K(=\'5BC'5+G],'b4763),KQ]�t>0D.1%�.1%('q?U),6<;(03K(]
`(+G)�2*'5=-=�2W%c47636<'5K(]7'5=�Hr)7.-%S.1%Q'5),+G03=G.-=�4NK(;�'/��`�'5+G03BC'5Ka.W476<03=m.1=5i&�&%Q'I=-0<Bb`(6<'5=m.�.-'5=m.1H�'5;(=�?U)7+
25)7KQ?U+-),Ka.-03K(]$.1%(0<=#0<=-=-:Q'�47+G'�`(+G)w~�0<;('5;LHPJb'56<'52/.1+-)7Kb.1+-47K(=m?U'5+�`Q+-)7.-'503KQ=5i��&%('�'5Ka~903+-)7K(Bb'*Ka.
`(+G)�~90<;('5;eHaJq.1%Q'�?U),6<;('5;b`(+-)N.1'50<KC.-)y.-%('�2*)7?p472/.1),+	.1:(KQ'5=#.-%('�BC'*.1476�ýÝ=	'56<'52*.-+-),KC.1+-47K(=-`�),+m.
2M4N`c47H(0<630<.-03'*=y4N=I'5Ka~903=G03),K('*;�03Kl.-%('e'5Ka.14N.10<2e%aJ�`�)7.-%('5=G03=Yö÷� ª øÇi³�&%('Z'5Ka.W4X.1032L%PJ9`�)7.1%Q'5=-0<=
=G.14N.1'*=�.-%c4N.>.1%(+G),:(],%Y.1%('y`r)76<J9`r'*`Q.10<;('7ýÝ=&?U),63;Q03K(]q03KQ;(:(25'*;�+-0<],03;Q0<.
J,��.1%('$`(+-)N.1'50<KY?p4N0363=[.-)
`(+G)�~90<;('S.1%Q'�'/��`�'52*.-'5;�],'*),Bb'/.1+mJ�)N?\6303],4N.10<K(]�],+-),:Q`(=L.1%(4N.Lt#),:(6<;�)�2*25:(+bt>0<.1%�?U+-'5'*6<J
BC),H(036<'b6<03]a4NK(;(=I0<K�=-),6<:Q.10<),K}�_.-%('5+G'5HaJ�.1:(KQ03K(]�.-%('Z630<]a47K(;(=y+-'*;()M��2W%c47+-472*.-'5+-0<=G.-0325=*il��)
=-'*'e%()wt¨.1%('L'5Ka.W4N.-032b=G.W4X.1'e0<=I472W%(0<'*~7'5;�),K('LBI:(=G.�=G.-:(;QJ¸%Q)�t¨.-%('L?U),6<;(03K(]Y6F4NK(;(=-2547`�'
4N­r'52/.1=�47K(;C03Kj.1:Q+-Kq03=�4N­r'52/.1'5;CHaJI.1%Q'�BC'*.1476�ih�
Kb��%c47`Q.-'5+ ª �a�_;('/~,'*63),`q.1%('&?U+G'5'>'5K('*+-]7J



¬

?U:(K(2/.10<),Kc476cBC'*.-%()�;q?U:(+m.1%('*+#0<Kb),+G;('5+	.1)y'/��`(6<03250D.16DJIBC)�;('*6c%()wt�.1%Q'�25)9),+G;(03Kc4X.103)7Kj)7?}.1%Q'
BC'*.W4N6 Ú t>%(0<2W%L+-'*=-:(6D.1=#03Kb4$=G)NE
2547636<'5;C'5Ka.W4N.-032>),+�+1472W�,E�03K(;(:Q25'5;b=G.14N.1' Û BC)�;(0D�c'5=�.-%('�?U)763;�E
03KQ]C.-%('C�	�w�/�Q�9 X¡L X¢�£X��£9�/¤/�7¥ §  X¢Q�5£y4N�5:(+G03KSBC'*.14763634N.1'*;Zt>0<.1%S4b�*03K(2y03),Klöü� ¬ ø�i&�&%Q'�?U+-'*'
'5KQ'5+-]NJS?U:(K(2/.10<),Kc476h47`(`(+G)a472W%³;(0<+-'*2*.16DJ�J�0<'56<;(=�.-%('I`(+G),`r'*+�K()7K�E
6<03K('547+�?U+G'5'I'*K('5+G]7JS~N47+G0DE
4N.-03),K(=[t>0D.1%Z.1'*Bb`�'5+-4N.1:Q+-'�2W%c47KQ],'$?U)7+&�503KQ2/E�?U)7+-BR47�5:(+G03K}iA�&%Q'y+G'5=-:Q6<.1=�47]7+-'5'�OP:(0D.1'�t#'5636
t>0<.-%�25),+G+-'*=-`�),K(;(0<K(]�6F47H�),+14X.1),+mJ»'º��`r'*+-03BC'5Ka.-=Yöü� ¯ ø�i»�c:(+G.-%('5+GBb),+G'7�A.1%Q'Z+-),:Q.-'5=I?U),:QK(;
:(=G03K(]Y.1%('bBb)9;(0<�('5;�?U+-'5'C'5KQ'5+-]NJ»?U:(KQ2*.10<),Kc476A`Q+-)w~903;('*;�4v=G:Q×C2503'*Ka.I63'/~,'*6#)7?[;('*.147036<=\.-)
'/��`(6<032*0<.16DJ$=-%()wt�%()wt�.-%('&630<]a4N.1'*;�'*KP.14N.10<2&=G.14N.1'[0<=_?U),+GBb'*;j;(:(+-0<K(]�.1%Q'&`(+-)925'*=-=A)7?T?U),6<;(03K(]
)7?�.1%('\Hc4N2W�9H�),K('Ni

�&%('YBb0<K(03Bb476A?U+-:Q=G.1+-4N.10<),K�`(+-0<K(250<`(63'e47K(;�.1%('Z?U:(K(KQ'56>25),KQ25'5`�.L=G:(],],'*=G.q.1%c4X.
.1%Q'eBL4N03K»?U'54N.1:Q+-'5=�)7?&?U),63;Q03K(]Y`(+-)925'*=-=j2547K¸H�'e`(+-'*;(032/.1'*;�HPJ»25)7+-+-'*2*.-6<J»Bb)9;('56<03K(]�.1%Q'
.1%Q'�=G.W4NH(036<03�M4X.103)7KL'5KQ'5+-]703'5=&)N?_=m.1+-:Q2*.1:Q+1476}'*63'*Bb'*KP.-=>47K(;Z.1%Q'$'*Ka.1+-)7`(032�2*),=G.-=&)7?_HQ+-03KQ],03K(]
.1%Q'I`r'*`Q.10<;('I0<KP.-)L.1%Q'I=-254N­f)763;}i���=-=G)�2*0F4N.-0<~,'Iuv'5BC),+mJ�©�47Bb0<6<.-),K(0F4NK Ú ��uS© Û %c47=�Hr'*'5K
03Ka.-+-)9;(:(25'*;vHaJY�c+-0<'5;(+G032W%(=>4NK(;Yk»),6DJ�KQ'5=�öü� ° ø�47K(;Y;('*~7'56<),`r'*;v.-%(+-),:Q],%Y.-%('$25:(BI:Q6F4N.-0<~,'
'*­r),+m.1=$)7?&Bb47KaJ�25)wt�)7+-�7'*+-=j0<KÂ.-%('bk»),6<J9K('*=y]7+-),:(` ö÷� | �	�w�Q�	�w�9� zN{ � z �,� z,z � z7ª � zX¬ ø�i
�
K���%c47`Q.-'5+ ¬ �A.1%Q'Z;('*.147036<=I)7?>.1%('�BC),=G.I25),BC`(63'/.1'L~7'5+G=-03)7K�)7?>.-%(03=I`Q+-'5;Q032*.-0<~7'YBC)9;('56
47K(;�=G`r'*250<�(2M476<6<Jb`(+-),]7+-'5=G=&03KZ;('/~,'*63),`(0<K(]j.1%(0<=[BC)�;('*6f?U),+[=m.1+G:(2*.-:(+-'\`(+G'5;(0<2*.10<),Ke?U),+&µ_þN·
`(+G)7.1'*03K(=b47+-'�;('*=-2*+-03H�'5;fi��Ø.-+147K(=m?U'5+-47H(63'�),`�.103BC03�54N.10<),K¸=G2W%('5BC'SHc4N=-'5;�),K�.-%('vBC03KQ0DE
Bb476�?U+-:Q=G.1+-4N.10<),K�`(+G03K(2*03`(6<' Ú 0<K(25+G'M47=G03K(]³.1%Q'Y+-4N.10<)³)7?�ùfúÌ)w~,'5+jùfû Û 03=q47`Q`(630<'5;¸?U),+j.1%Q'
`c47+-47BC'*.1'*+-0<�M4N.-03),Ke)N?h.-%('$©�47BC036D.1),K(0347K}i

�&%('�?U)763;(0<K(]y)N?8µ�þN·³`Q+-)7.-'503KQ=�03Ka~7),6<~7'5=�BC),=m.[)7?}.-%('�2*),BCBb),KQ6<Jj�PK()wt>K�=G.-+-:(2ºE
.1:Q+1476r47K(;Z;QJ9Kc4NBb0<2�25)7Bb`(6<'/��0<.-03'*=#)7?�.-%('�`(+G)7.1'*03Ke'*K('5+G]7Je6347K(;(=G2M47`�'5=*iA�&%P:(=5�(.-%('�03Ka.-'5+mE
`(634wJ�47BC),K(]�;Q0<­r'5+-'*Ka.	=G.1+G:(2*.-:(+14N6(25),BC`�),K('5Ka.-=5�,.W4N�90<K(]�03Ka.-)�47252*),:(Ka.�25)9),`�'5+14X.10<~7'[03Ka.-'5+mE
472/.103)7K(=5�X03=803BC`�),+G.147Ka.803K\;('*.-'5+GBb0<K(03K(]&.-%('#=G:(252*'5=G=�)7?(`Q+-)7.-'503K$=G.-+-:(2/.1:(+G'�`(+G'5;(0<2*.-03),K}i8k»'



¯

`(+G'5=-'*Ka.$?U:Q+G.1%Q'5+�;('/~,'56<),`(BC'5Ka.1=�)N?#)7:(+��PK()wt>63'*;(],'/E�Hc47=G'5;�?U),+-2*'I�c'56<;�?U),+�µ�þX·�`Q+-)7.-'503KQ=
47K(;LBb),+G'�+G'M476<03=G.-032>BC)�;('*630<K(]y)N?8BL47KaJaE
H�)9;QJq03Ka.1'*+1472/.10<),K(=�]7)�~7'5+GK(03K(]y.1%('�?U)763;(0<K(]y)N?8·�E
=-%Q'5'*.-=5i#�&%('yBC)9;('56Çýà=[0<K(K()w~N4N.10<),K(=&%(0<],%(6<03],%a.[H�)7.-%v=G`r'*250<�(2$.-),`r)763),],0<2M476�2W%c47+-472*.-'5+G03=G.-032*=
)7?r=-'*25),K(;(47+GJq=m.1+-:Q2*.1:Q+-'5=#47K(;j.-%('>],'5K('*+-0<2&K(),Kc47;Q;(0<.-0<~,'&0<Ka.1'5+-472*.-03),KQ=_.1%c4X.�4N+-'&BC'5;(034N.1'*;
HaJSt�4N.1'*+5i\�&%('j=m.1:(;(0<'5=�4N63=-)L=-%()wtÍ%()wt®4e2*)a47+G=-'IH(0347=-0<K(]e)7?A.-%('I`(+G)7.1'*03K³BC),+-`Q%(),63)7]7J
2M4NKvH�'\:(=-'*;Y.-)b:(KQ;('5+G=G.W4NK(;v.-%('\+-),6<'�)7?h%('*.-'5+-)7],'5K('*0<.
J�0<KY`Q+-)7.-'503K�2*),636347`(=-'Ni

��?ë.-'5+\=G.-+-:(2/.1:(+-476A=-'*6<?FE
47=-=G'5BIH(6DJ³)7?#`(+-)N.1'50<K(=5��.-%('qK('/�9.$=G.-'5`»?U)7+�H(:(036<;(03KQ]eH(0DE
),6<),],03254768?U:(K(2*.-03),K(476ABb)763'52*:(6F4N+�Bb472W%(03KQ'5=\03=�.-%('L4N=-=-'*BIH(6DJ³)7?#Bb)9;(:(6347+�`(+G)7.1'*03K�:(K(0D.1=5i
�&%('*=-'>47=G=-'5B�H(6<J�47+-'#'5=G=-'5Ka.-0F476�25'56<63:(6347+8`(+-)925'*=-=G'5=�?U),+�?U:(K(2*.-03),KQ=�47K(;�BL47KaJ$)7?c.-%('5=G'&`(+-)NE
25'*=-=G'5=�2*),K(=G:(Bb'&'*K('5+G]7J,iA�&%Q'5=-'�=GJ9=m.1'5BC=At>036<6Q'/��0<=G.#4N.�?p47+�E�?U+G),BqE�'5OP:(0<6303HQ+-03:QBê25),KQ;(0<.-03),K(=
t>%('*KS.1%('$'5KQ'5+-]NJv0<=>=G.1)7+-'5;S),+>+-'56<'M47=G'5;}i>©�)wtê.1)C.1+-'54N.>.1%('$K(),KQ'5OP:(036<03H(+G03:(BRKc4N.-:(+-'$)7?
=-:Q2W%�6347+-]7'CÊc:Q2*.1:(4N.10<),K(=I0<=�=G.-036<6�)7K('L)7?>;Q0<×C25:(6D.I`(+G),H(6<'5BC=�03K»K(),K('*OP:(036<03H(+G03:(B�=m.W4N.-03=mE
.10<2M476ABC'52W%(47K(032*=5ib�
K���%c47`�.1'5+ ¯ ����;('*=-2*+-03H�'b4v=-2W%Q'5BC'b;('*+-0D~,'5;»?U+-),BÏKQ),K('5OP:(0<630<H(+-0<:(B
~N47+-034N.10<),Kc476�`(+G03K(2*03`(6<'�.1)j.1+G'M4N.�),KQ'/E
;Q03BC'5K(=G03),Kc4N6r�cH�'5+�47=G=-'5B�H(6<JÂö z,¯ ø�i

�
K³25'*636<=5��BL47KaJY)7?�.-%('I6347+-],'$=G.-+-:(2/.1:(+G'5=\47+G'�2*),K(=G.-+-:(2/.1'*;�?U+-),BÙ�cH�'5+G=5g�472*.-03K}�
BC0325+G)7.1:QH(:(63'*=C47K(;�03Ka.1'*+-BC'5;(034N.1'Z�c6347Bb'*Ka.1=vö z7| ø�i��&%('v�(Hr'*+-=L=G'56D?FE�47=G=-'5B�H(63'Z?U+-)7B�03K�E
;(0D~�0<;(:c4768`(+G)7.1'*03K(=�03KS4C?p47+�E�?U+-)7BqE�'5OP:(036<03H(+G03:(BÎ?p47=G%(03)7K}i���),K('*OP:(036<03H(+G03:(B±=G'56D?FE�47=G=-'5B�H(6<J
+-'*=-:(6D.1=�03K�4b%(03],%Q6<JZ;QJ9Kc4NBb0<2y`(+G)�2*'5=G=�4N.�.1%('I=G:(H�25'56<63:(6347+>63'/~,'568.1%(4N.�2547K�H�'�+G'5],:(634N.1'*;
47K(;³.-:(K('5;�.1)�2547+-+mJ�),:Q.\Bb47KaJ³)7?�H(0<),63)7],0325476�?U:(K(2*.-03),KQ=�)7?#.-%('q25'*636�g�],+-)wt&.-%}�8;(0<~903=G03),K
47K(;Y63)925)7Bb)7.-03),K�ö z7| � z �Q� z �Q� ª,{ � ª �*øÇi

��25),KQ=G.1+G:(2*.Â4NK(;«47Kc476DJ��*'�4�K()7K('5OP:(0<6303HQ+-03:QB BC)9;('56$)7?j.1%Q'�;QJ9Kc47BC032l'*K(;
)7?�4�HQ03),6<),],0325476	�cHr'*+C.-%c4N.C`�),=-=G'5=-=G'5=e=G0<.-'/E
+G'5=G),6<~7'5;�+-'5=G),63:�.103)7K}i��&%('vKQ),K('5OP:(0<630<H(+-0<:(B
~N47+-034N.10<),Kc476�`(+-0<K(250<`(63'³t#'l:(=G'5;ê0<=Y4�256347=-=G0325476�~,'*+-=-0<),Kê)7?I��4MJ963'*03],%9E��>0<.1�v~74N+-0F4X.103)7Kc476
BC'*.1%Q)�;¸0<K¸OP:c47Ka.1:QB´BC'52W%c47KQ0325=Yö z7° ø�i��&%('e0<K(;('*`r'*K(;('5Ka.q6<'*?ë.j4NK(;�+-0<],%a.�.1+G0F476�=G.14N.1'*=



°

Bb47�7'Z.1%Q'YBC'*.-%()9;�=G:(0<.147H(6<'e.1)�.1+-'54N.C;QJ9Kc47BC032*=j;('5=G25+-0<Hr'*;�HaJ�4³K(),K�E
©�'*+-BC0<.10347K�),`�E
'5+-4N.1)7+-=5iÍ�&%('�=G.-'M47;QJ�=G.W4X.1'5=�)7?\.-%(03=ZK()7K('5OP:(0<6303HQ+-03:QB =mJ9=G.1'*B 47+-'³=G),6<~7'5;�:(=G03K(]�.1%Q'
~N47+-034N.10<),Kc476#Bb'/.1%()9;}i��&%('Y+-'*=-:(6D.1=L47+-'Y25),BC`c47+G'5;�.1)Â'/�Q472*.LKP:(Bb'*+-0<2M476>=-)763:Q.-03),K(=I?U)7+
=GJ9=m.1'5BC=[t>0<.-%eBC)�;('*=G.&=G03�*'7iA��=#.1'5=m.M�(��47`Q`(6<Jq.1%Q03=�BC'*.-%()9;Z4763=G)�.1)jBC)9;('56�Bb0<25+G)7.1:(HQ:(63'
=GJ9=m.1'5BC= ö ªaz � ª,ª � ª7¬ � ªa¯ � ª7° � ªa| � ª ��ø�i»��=G03K(]�47K�'/­f'*2*.-0<~,'�+G'M472/.103)7K¸25)9),+-;Q03Kc4N.-'7��t#'
25)7K(=G.-+-:(2/.j47KÂ'*­r'52/.10<~7'b`�)7.-'5Ka.103476�?U+-),B�.1%('C=G.-'M47;QJÂ=m.W4N.-'b;(0<=G.-+-03HQ:Q.10<),K}iq�&%('C=G.1)92W%c47=�E
.10<2y.-+147K(=G0<.-03),K(=�)7?�.-%('I=mJ�=m.1'*BÀ2M4NK³Hr'�47Kc476DJ��*'5;³0<Kv.1%Q03=�+G'5`(+G'5=G'5Ka.W4N.-03),Kfi��&%(03=�`(032/.1:(+G'
`(+G)�~90<;('I4LKQ'*t«`r'*+-=G`r'*2*.10D~,'I)N?A.1%('y;QJ9Kc47BC032$03K(=m.W47H(0<630D.
JZ],),0<K(]LH�'*J7),K(;�.1%Q'�:(=G:c476_`Q032/E
.1:Q+-'�Hc47=G'5;�),KY4I=-0<Bb`Q63'�.
t#)NE�=G.W4X.1'�=Gt>0D.12W%}i�^A+-'*;(032/.10<),K(=�?U),+�BL472*+-),=G25),`Q032�254N.W47=m.1+G),`(%('N�
+-'*=-2*:('7�_47K(;Â;QJ9Kc47BC032j03KQ=G.W4NH(036<0<.
JY03K³.1%Q'C=m.1'547;QJ�=G.14N.1'*=�4N+-'qBL4N;('7iIk»'C�(K(;Â.-%c4N.\.1%Q'
63'*K(]7.-%L)7?r.1%('�2M47`b)7?}.1%Q'�BC0325+G)7.1:QH(:(63'&0<=#=GBL4N636T47=#47+-]7:('5;b03KL=G),BC'�'º�Q`�'5+G03BC'5Ka.W4N6�=m.1:(;9E
03'*=5i_�T:Q+G.1%Q'5+-BC),+G'7�,),:Q+A=GJ9=G.-'5B�2547KqHr'[6<)�)7�7'5;q4N=	4�.
J�`Q032M4N6c47:Q.-),BL4X.W4�=mJ9=G.1'*B�?U),636<)wt>03K(]
.1%Q'I;('5=G03],K(4N.1'*;�;QJ9Kc47BC032*=�+-:(6<'5=*i��&%('I~N47+G0F4N.-03),Kc4N6�Bb'/.1%()9;S`(+G)w~�0<;('5=�K('*t®47`(`(+G)a472W%('*=
?U),+&=m.1:(;QJ90<K(]C.-%('\;QJ9Kc47BC032*=&)7?_=G:(2W%�4N:Q.1),Bb4N.14Qi



ì$ì

ÿ �Vð�õ���ï�õhñÏî ��� � ð���� � î �«ð�	�


� ó î ô�ï�õhñÀî ��� �Èï�
 ñ´ò õAî ��ôÈó ��� ï�õAî 	

ï�
 � �éñ���ò õAî 	 � î �«ð�	�
 � �Ùî ò �»ô���� �

������� ������ "!$#%�'&)(�*+ -,. -/0���1,�!%23 ��.!%4657498;:<,.�'��=>5+�',.?"@BAC "5+&EDF/3 "GH�
k�%(0<63'�.-%('j25),KQ25'5`�.1:c476AH�)7.G.163'*K('52W�P=�0<K³:(K(;('*+-=G.147K(;(0<K(]�`(+-)N.1'50<K�?U),63;Q03K(]e%(4w~7'

H�'5'5KL)�~7'5+G25),BC'�0<Kb.-%('�?U+-47BC'*t#),+-�j)7?f'5K('*+-]7JC6347K(;(=G2M47`�'7�P.1%('�%(03]7%�E
;(0<Bb'*K(=-0<),Kc476�'5K('*+-]7J
=-:Q+G?p472*'$`Q+-'5=G'5Ka.1=�Bb4�oG),+�;Q0<×C25:(6D.10<'5=[0<KZO9:(47Ka.10<.14N.10D~,'*6<Jb2W%c47+14N2*.1'*+-0<K(]qHr)7.-%Z.1%('�.-%('5+GBb)NE
;QJ9Kc47BC032*=�4NK(;S�P03KQ'*.10<25=�)7?A`(+G)7.1'*03K�?U),63;Q03K(](i#�
KS.1%Q03=���%c47`Q.-'5+*�f�[`(+G'5=G'5Ka.\4j?U+-'5'y'5K('*+-]7J
?U:(K(2/.10<),Kc476f.-%c4N.�476<63)wt>=&:(=>.1)C'*×C250<'5Ka.16DJZ2W%c47+-472*.-'5+-0<�5'\.1%('�?U+G'5'$'5K('*+-]7J�`(+G)7�c6<'\47Kc476DJ9.-0DE
2M4N636<JZ47K(;v?U)76363)wt>0<K(]I.1%('$?U),63;Q03K(]q`(+G)�2*'5=-=�),Kv.-%('�6347K(;(=G2M47`�'7i&�&%Q03=>~74N+-0F4X.103)7Kc476}=G2W%('5BC'
t�47=��(+-=G.�0<KP.-+-)9;(:(2*'5;�HaJY^h),+m.1Bb47K}�(�h47�X47;c4q47K(;�k»),6<J9K('*=�ö÷� { �f�,�5øÇi

��.�03=Z2*63'547+L.1%(4N.Z.1%('³6347+-]7'�KP:(BIH�'5+Z)7?y;('5]7+-'5'*=�)7?\?U+-'5'*;(),B 0<K�`(+-)N.1'50<KÌ476DE
63)wt>=[.-%('�Bb)763'52*:(63'�.1)j'º�Q`Q63),+G'\4q;Q0<~,'*+-=G'�=-'*.�)7?��P03KQ'*.10<2�`c4N.-%at[4MJ9=5i	k�%(036<'�=-:Q`r'*+G�c2*0F476<6<J

|



�

��
�� Ú .1+14NK(=-0D.103)7KC=m.W4N.-'�.-%('5)7+GJ Û 2547KLH�'�47;c47`Q.-'5;C.1)�=m.1:(;�Jj.1%('��90<K('*.-032*=�)N?}`(+G)7.1'*03Kb?U)763;�E
03KQ](�c.1%('y6F47+G],'yKP:(B�Hr'*+�)7?A;Q'5],+G'5'5=�)N?�?U+-'*'5;(),BØ47KQ;�H(+-),47;('5+�;(03=m.1+G03H(:Q.-03),KY)7?�.-+147KQ=-03'*Ka.
=G.14N.1'*=�03Ky.1%('[`Q+-)7.-'503K$?U),63;Q03K(]�BL4N�7'�.-%('[;('/.W470<63'5;y2W%c47+-472*.-'5+-0<�M4N.-03),Ky)7?c.1%Q'[25),BC`(6<'*.1'�?U+-'*'
'5KQ'5+-]NJI`(+G)7�c63'�K('52*'5=-=-47+GJ7i#
Q47BC`(630<K(]�)N?�.-%('&'5KQ'5+-]NJI6F4NK(;(=-2547`�'[HaJI=-0<BI:(634N.10<),K(=�`(+-)w~903;('*=
),K('\+G),:Q.1'�.-)C=G:(2W%�4j?U+-'*'\'5K('*+-]7JZ`Q+-)7�c6<'7i���'*.5�(?U),+&=G.-:(;QJ903KQ]bBb47KaJZBI:Q.147Ka.1=�47K(;Z.-%('50<+
?U),6<;(03K(]e4N.\;(0<­r'5+G'5Ka.$25),KQ25'5Ka.-+14N.-03),K(=\)7?#;('*Kc4N.1:Q+147Ka.M�8`�'5+m?U),+-BC03K(]Z=G03BI:Q6F4N.-03),K(=�2M47=G'qHPJ
2M4N=-'CHr'*25),BC'5=$25:(B�Hr'*+-=-)7Bb'Nie�c:(+G.-%('5+GBb)7+-'7�8=G),Bb'qBI:�.W47Ka.1=$),K(6DJ³Bb47�7'j~,'*+GJÂ;('*6303254N.1'
2W%c47KQ],'5=_.-)�.-%('#'*K('5+G]7J$6F47KQ;(=-2547`r'N�7t>%(0<2W%�2M4NKIHr'�%c47+G;�.1)�;(0<=-25+G03BC03Kc4X.1'�?U+-)7Bê.1%('#K('M47+G6<J
03KQ'*~90<.147H(63'q=m.W4N.-03=G.-0325476A'5+G+-),+G=�03K»=147BC`(6<03K(](ie��),BC`c47+-'*;l.1)vBb)7=G.y=-03B�:(6F4N.-03),K³=G2W%('5BC'5=*�
.1%Q'LKP:(BC'5+-0<2M476	2547632*:(6F4N.-03),KQ=$H(47=-'*;¸),Kl.-%('b~N47+G0F4N.-03),Kc4N6�`(+-0<K(250<`(63'q)7­r'5+$03BC`(+G)�~7'5;¸'/×jE
250<'5K(2/Jv47K(;³472*25:(+-472*J7i��[476<03H(+-4N.10<K(]j.1%('$~N47+-034N.10<),Kc476�2547632*:(6F4N.-03),KY4M~,)703;(=�.1%('y=G.W4X.103=m.10<2M476
;(0<=147;Q~N47Ka.147],'5=_25),KQ?U+G),Ka.1'*;j03K�=G03BI:Q6F4N.-03),K(=*ih
�BL4N636P2W%c47K(]7'5=�)7?T'*K('5+G]7JI6347K(;(=G2M47`�'�2547KjH�'
=G.-:(;(0<'5;Z'*×C2*03'5Ka.-6<J,i�k�0D.1%L.-%('�~N47+G0F4N.-03),Kc4N6cBb'/.1%()9;}�9BI:(6<.-03`(6<'>`c4N.1%at�4MJ�=>2547KeH�'�256<'M47+G6<J
;(0<=-25'*+-K('*;}iZ�&%('b%(03],%Â+-'*=-),6<:Q.10<),KÂ)7?�.-%('C~N47+G0F4N.-03),K(476�2M4N6325:Q6F4N.-03),K³2547630<H(+14N.-03),K�4N63=-)Y'5K9E
47H(6<'5=[.-%('�;(03=G25+G03BC03Kc4N.-03),KC)7?hBI:(6D.103`Q63'>.1+14NK(=-0<'5Ka.>=G.14N.1'*=�0<KZ),K('\`c4N.-%at[4MJ�47=[t#'56<6�47=&.1%Q'
;('/.1'52/.10<),Kv)N?h.-%('\=-%(0D?ë.103KQ]j)7?h.-+147KQ=-0<.-03),KZ=m.W4N.-'5=>)7?ë.-'5KY),H(=-'*+G~7'5;�0<KZ'/��`r'*+-0<Bb'*KP.-=5i

�����JI KL -,�!$ ���!$4M5+ "#N:+,.�1��=O5+�1,.?"@B:EPE5+/0�.!%4M5+ "#
�&%('$^A�[k ~N47+G0F4N.-03),Kc4N6�=G2W%('5BC'\=G.147+G.-=[t>0<.1%Y4I=G03BC`(63'�Bb)9;('56f©�47BC036D.1),KQ0F47KC)7?

.1%Q'[`(+-)N.1'50<K�=mJ�=m.1'*BviA@#)7.1%�.-%('[2W%c4N03KIBC)�;Q'569)7?(.1%Q'[Hc472W�PH�),K('>47K(;�25),Ka.W4N2*.A0<KP.-'5+-472*.-03),K(=
47+G'j03K(2*63:(;('*;�03K�.1%Q'b©�47BC036<.-),K(0347Kv'º��`(+-'*=-=-'*;�47=RQéÑSQjÐJTVU%WYX+Z[Q\W]X_^
ij�&%('j�c+G=G.�.-'5+-B
QjÐJTVU%WYX$Ñ `a Ucbed Wgfih WJj�Wkf h fFZ `a Ulbnmod Wph W a BC)9;('56<=A4$=m.10D­e2W%c470<K}i-j�Wkf�;Q'*�cK('*=�.-%('>Hr)7K(;q25),+�E
+-'*6F4N.-03),KjBb4N.-+-0D�ri��&%('�+-'5634N.10<),KjH�'*.
t#'5'5KqjS47K(;q.1%Q'�=m.W47KQ;c47+-;b�>),:(=-'�Bb4N.1+G0D�srÉ03=A]70<~,'*K
47=�?U),6<63)wt>=5g'j³Ñ Ú ��tCu Û þ Ú ��ZNu Ûwv rxZNuQþ Ú ��tCu a Ûyv r a tzu a þ Ú ��tCu a Ûwvi{ ih�&%('&`c47+-47Bb'/.1'*+



�

uC03=�.1%('�2*),=-0<K('�~N476<:('�)7?�.-%('��Q��'*;�?U+G'5'�+G)7.W4X.103KQ]I47K(]763'+|yHr'/.
t�'*'5KY47;Xo-472*'5Ka.>H�),K(;(=&4NK(;
{ 472*25),:QKP.-=y?U),+�.-%('C'5K(;(=$)7?�.1%('C2W%c470<K}iC�&%('q=-'52*),K(;l.-'5+GB}QsWYX_^[Ñ d Wkf0~ WkfV� Ú h Wkf Û +-'5`9E
+-'*=-'*KP.-=�.1%Q'y2*),Ka.W472/.�03Ka.-'5+14N2*.10<),K(=*�(t>%(032W%³4N+-'$Bb)9;('56<'5;�HaJv4b`c470<+Gt>0<=-'\`r)N.1'5Ka.-0F4763� Ú h Wkf Û
t>0<.-%�47K�03Ka.1'*+1472/.10<),K�=G.-+-'*K(]7.1%Â25)9'*×C2*03'5Ka. ~ WgfXiy�&%('j03Ka.1'*+1472/.10<),K(=�=m.1+-'*K(]7.-%»2*)�'/×b2*03'*KP.-=
Hc47=G'5;�),Ke.-%('�25)7K(=-'*K(=-:(=�47Kc4N6<J9=-0<=[47+G'�:(=-'*;�03KL.-%('�Bb)9;('*6�i�©�'5+G'7�Qt#'�`c47+-47Bb'/.1'*+-03�*'�.1%Q'
~ Wkf�47252*),+-;Q03K(]I.-)LuY0<Ja4N�M4Mt[4�Ems7'5+GK(03],47KZ25),Ka.1472*.>'*K('5+G],03'*=5i	�&%('�`�)7.1'*KP.-0F476i� Ú h Wkf Û 0<=&Bb)9;�E
'56<'5;�47=�4�=-:(B¹)7?>.1%Q+-'5'Z"$47:Q=-=-0347K¸`�)7.1'*Ka.10F4N63=�+G'5`(+G'5=G'5Ka.10<K(]³=-%()7+G.M�A0<Ka.1'5+GBb'*;(0F4X.1'e4NK(;
63)7K(]v+-47K(],'b`c47+m.M��� Ú h Û Ñ d;��� Æ%� W�� ��� � '/��`�ö�t�`a Ulb µ � h a ø�i��&%(+G'5'e0<Ka.1'5+-472*.-03),KÂ25)7Bb`�),K('*KP.-=
47+G'�`c47+-47Bb'/.1'*+-03�*'5;L.-)I`(+G'5=-'*Ka.�4y`r)7.-'5Ka.103476Tt>0<.1%e.-%('�Kc4X.10<~7'�;(0<=G.W4NK(25'�4X.�.1%Q'�Bb0<K(03B�:(B
)7?A.-%('�t#'5636Çi��h)L25),K(=m.1+G:(2*.�.-%('�?U+-'*'I'5KQ'5+-]NJ�=-:Q+G?p472*'j:(=-0<K(]Z4L~N47+-034N.10<),Kc476�`Q+-)925'5;Q:(+-'N��4
=-0<Bb`Q63'�+-'/?U'5+G'5K(2*'�©�47Bb0<6<.-),K(0F4NKe03=&2W%()7=-'5K�47=�QC�[Ñ�QjÐJTVU%WYX�Z `a Ucb d W�� W Ú h W�t h��W Û a i��&%('
`c47+-47BC'*.1'*+5� � W���;('*=-25+G03H�'5=j.1%Q'�Ê(:(2*.-:c4N.10<),K(=j)7?�.1%Q'��Ç.1%�+-'*=-0<;(:('7i¸k�0D.1%�4³+-'547=-)7Kc47H(6<'
2W%(),0<25'C)7?�.-%('C+-'*?U'*+-'*K(25'L©�47BC036D.1),K(0347K}��t�'C2M47K»2M476<25:(634N.1'I.-%('q~74N+-0F4X.103)7Kc476h?U+G'5'C'5K('*+-]7J
47=&?U),6<63)wt>=5i

�bö � ørÑ�t�Ãa¿}ùS6<),]M�"�eZ���Q�t�QC�V� �
�-�_03=8.1%Q'#`c4N+G.10D.10<),K�?U:(K(2*.-03),K$)7?(.-%('�+-'*?U'*+-'*K(25'�©�47BC036D.1),K(0347K\47K(;q�GÒDÒ<Ò]� � ;Q'5K()7.-'5=�.1%('#4M~,'5+�E
47],'�t>0<.-%e+-'*=-`�'52*.&.-)�.1%Q'�+-'/?U'5+-'*K(25'\©�47BC036<.-),K(0347K}i���=G03K(]�.-%(03=#+-'*6F4N.-03),K}�a.-%('�2547632*:(6F4N.-03),K
)7?�.1%('\'*K('5+G]7JY47K(;Z.1%Q'$'*Ka.1+-)7`PJ�0<=&=G.-+1470<],%a.-?U),+mt[47+G;}i

������( �����- "#lP+����5+ "#%@�DF!$D� "5+&�(�*+�3��,.465¡ ¢#%4"�
�&%('��(E�~N4763:Q'5=�4N+-'¸;('/�cK('*;Í4N=S.1%('l+14N.-03) {C{C£R¤ þ {z{C£ Ú t>%('*+-' {C{C£¥¤ Ñ

{C£ ¤¦'§ ^ t {C£©¨ ^�47K(; {C{C£ Ñ {C£ ¦e§ ^ªt {C£E¨ ^¬«#BI:Q.M�AB�:Q.W47Ka._«�t&.5�	t>0<63;�E�.
J9`r'C?U),+-B
)7?�`(+G)7.1'*03K Û 0D?&?U),63;Q03K(]�0<=j4S.
t#)NE
=m.W4N.-'Z`(+-)925'*=-=jt>0<.-%�4�=-%c47+G`�.1+14NK(=-0D.103)7K¸=G.14N.1'Nil�
K § ¢
­ §¯® ¤W �'/��`�'5+G03BC'5Ka.1=�)7?�`(+G)7.1'*03K�?U),6<;(03KQ](�r.-%('j;(03+G'52/.16<JvBC'M47=G:(+-'*;»;c4X.W4Z47+G'j`(+-'*=-'5Ka.-'5;¸4N=



� {

+-'*6F4X�Q4N.-03),K\2*:(+G~7'5=�2*),+-+G'5=-`�),K(;Q03K(]�.1)�.-%('�+14N.-'#)7?Q'5OP:(0<6303HQ+14N.-03),K�)7?Q?U),63;(0<K(]�47K(;y:(KQ?U),6<;(03K(]
'*~7'5Ka.1=y4N.�.-%('I`c4N+G.10<25:(6347+�2*),K(;(0D.10<),K Ú 0<KS.1'*+-BC=�)7?	.1'*Bb`�'5+-4N.1:(+G'7�}2W%Q'5BC032M4N6DE
;Q'5Kc4N.-:(+14NKP.
25)7K(25'*KP.-+14N.-03),Kv47K(;c¶N),+>`c© Û grÃaÄ�ÅUÆ	ÑÁÃ § Z�Ãw°,i��&%('5),+G'*.-032M4N6�+G'5634X�Q4N.10<),KZ25:(+m~,'*=�.1%(4N.�25),+�E
+-'*=-`�),K(;�.1)³'º��`r'*+-03BC'5Ka.1476>Ã,Ä�ÅUÆ�4N+-'Z'/�9.-+1472/.1'5;�?U+G),B¾.-%('L?U),6<;(03K(]S`c4N.1%at�4MJ�=q`(+G'5;(0<2*.-'5;
HaJ�.1%('v^A�[k Bb'/.1%()9;}��47=Ct#'S;Q'5=-2*+-0<Hr'Y03K�;('*.147036&H�'56<)wt\i��&%('Y?U+-'5'ºE
'*K('5+G]7J�2W%c47K(],'*=
25)7+-+-'*=-`�),K(;(0<K(]I.1)y.1%('�?U),6<;(03KQ]yHc4N+-+-0<'5+*� {C£¥¤ �Q47K(;e.1%Q'�`(+-)N.1'50<Ke=G.147H(0<630<.
J7� {C£ �(47+G'�.1%Q'5K
'5=m.10<BL4N.-'5;�~90F4�6<03K('547+I'/�9.-+147`�),6F4X.103)7K(=�)7?�.1%Q'Y6<),]a47+G0<.-%(Bb=$)7?�.1%('Z)7H(=-'*+G~,'*;�+-'*6F4X�Q4N.-03),K
+14X.1'5=�.1)L4b25)7BbBC),K�25),KQ;(0<.-03),K Ú =G:(2W%�47=��5'5+G)e;('*Kc4N.1:Q+147Ka.�2*),K(2*'5Ka.1+-4N.10<),KS),+�4b=G`r'*250D�c2
.1'*Bb`�'5+-4N.1:Q+-' Û i_�
Kj),:Q+_.1%('*),+-'/.10<2M476�2M476<25:(634N.10<),K(=5��t#'>476<.-'5+-'*;I.1%('�Hc476F4NK(25'[)N?c?U),63;(0<K(]�4NK(;
:(KQ?U)763;(0<K(]�HaJe2W%(47K(],0<K(]�.1%Q'�.1'*Bb`�'5+-4N.1:(+G'7iA�&%('���+-+G%('5K(0<:(=[+-4N.1'�2*)�'/×C2503'*Ka.1=�Ã § 47K(;YÃw°
47+G'$'º��`(+-'*=-=-'*;³47=&?U),6<63)wt>=5�9t>0<.1% {C£ ¤§ � ° Ñ±t Ú £R¤ t £ ú²� ³ Û 47K(;�`(+-'ºE�?p472/.1),+µ´yg

Ã § � °�Ñ¶´³'/��` Ú {C£
¤§ � °ÃP¿}ù Û

�¹25),Ka.W4N2*.vBL47` Ú 03K(`(:�.v0<KÌ.-%('»^	�[k ~74N+-0F4X.103)7Kc476�2547632*:(6F4X.103)7K(= Û ?U),+Zt>0<63;�E
.
J9`r'$�¸·�£9�/¤º�,¥ § ¢f w�5£�47`�)NE�47�*:(+-0<Kbt�47=�2*),K(=m.1+-:Q2*.1'*;�Hc47=-'*;e),KL.-%('�;Q03=G.147K(2*'5=�H�'*.
t#'5'*KY47636
%('54w~PJl4N.1)7Bb=$03KÂ.1%('b=-03;Q'L2W%c470<K(= Ú `r;QHl�c63'Y�w� °a¯,Û iv�&%Q'e25),Ka.1472*.-=I47+G'L256347=-=G0<�c'*;¸03Ka.-)
=-0<;('/E�2W%c470<K�47K(;�Hc472W�PH�),K('�25),Ka.1472*.-=b4N2525)7+-;(0<K(]�.1)�.-%('Z;(03=m.W47KQ25'5=qH�'*.
t#'5'*K�=G03;('ºE
2W%c470<K
4N.-),Bb=>4NK(;v.-%('50<+�4NK(],:(6347+&),+-0<'5Ka.W4X.103)7K(=[t>0<.-%v+G'5=-`�'52/.�.-)b'5472W%S)N.1%('*+5i��&%Q'y'*K('5+G]7JY:(K(0<.
~ �e)N?\uv0DJa47�54wt�4XE�s7'5+-KQ03]a47K�25),Ka.1472*.b'5K('*+-],0<'5=b03=q25),Ka~7'5+G.-'5;�.-)l�725476ë¶XBb),6[t>0D.1%�.1%('v'5=�E
.10<BL4X.1'5;�BC'56D.103KQ]S.1'*Bb`�'5+-4N.1:(+G'¸ö ª ��ø Ú :Q=-03KQ]Â.-%('v+G)�)7B¾.1'*Bb`�'5+-4N.1:Q+-'Y47=q.1%('�BC'56<.-03K(]
.1'*Bb`�'5+-4N.1:Q+-' Û i���=-0<K(]e.1%(0<=�=-2547630<K(](�ft#'j2M4N6325:Q6F4N.-'5;�4e+-'*6F4N.-0<~7'�?U),63;Q03K(]C.1'5BC`�'5+14X.1:(+G'I)7?
�,ià�Q�>?U),+�47`r)XE�47�*:(+-0<K}i_��)�Bb4N.12W%q.1%Q'�'º�Q`�'5+G03BC'5Ka.W4N636<JI;('*.-'5+-BC03KQ'5;q.1%('*+-BC)�;QJ9Kc4NBb0<2&=G.W4�E
H(0<630<.
J�)7?_�¹·8£9�/¤º�,¥ § ¢f w�5£�4N`r)NE
47�5:Q+-03Kvö÷� z øÇ�9.-%('�=G.W4NH(036<0<.
J Ú " Û 4N. z �,�,nÌt[47=#=-'/.�.1)C� { Ãa¿fù
03KL),:(+[BC)�;Q'56�ihk�0<.1%b.1%(0<=5�Q.-%('�+-'*6F4N.-0<~7'�?U),63;Q03K(]$.1'5BC`�'5+14X.1:(+G'�)7?	�,ià�Q��25)7+-+-'*=-`�),K(;(=[.-)q4
~N4763:Q'�)N? ªaz7{ njiP��)7.W47HQ6<J,�a.-%(03=�03=�),K(6DJj=-),BC'*t>%(4N.�6<)wt�'*+#.1%(47Kb.-%('�BC'56D.10<K(]�.1'5BC`�'5+14X.1:(+G'



�,�

+-'*`r)7+G.1'*;v0<K § ¢ ­ §¯® ¤1 �:(KQ?U),6<;(03K(]j'º��`r'*+-03BC'5Ka.-=�)N?��¹·A£9�/¤º�,¥ § ¢f w�5£�47`�)NE
47�5:(+G03KÂö ¬a{ øÇi
�&%('\?U+-'*'/E
'*K('5+G]7J�`(+G)7�c63'*=&`(+-'*;(032/.1'*;v?U+-)7BR.1%Q'y^A�[k ~N47+G0F4N.-03),K(476rBC'*.-%()9;�?U)7+

?U),6<;(03K(]L)7?	t>0363;9E�.
J9`r'q4N`r)NE
47�5:Q+-03K�47`(`�'M47+�.
t#)NE
=m.W4N.-'/E�6303�N'�t>0<.-%�),K('jH(+G)a47;�Hc47+G+-03'*+_«�.1%Q'
`(+G)7�c63'*=	4N.A.1%Q'[?U),63;(0<K(]�.-'5BC`r'*+14N.-:(+-' Ú 0�iÝ'7iD�a4N.	��ÑÁ�,ià�Q� Û 47+G'&=-%()wt>KC03Kq�_0<],:(+G'��G�Wi<� Ú 63'*?ë.
`c47KQ'56 Û ib�&%Q'C�cKQ'5+$;('*.147036<=�)7?�.-%('b`Q+-)7�c6<'5=$47+G03=-'j?U+G),BÀ.1%Q'b0<+-+-'*],:(6347+�25)7Bb`�'5K(=-4N.10<),K�)7?
'5Ka.-+-),`aJ�6<),=-=�HaJv?U+G'5'�'*K('5+G]7J�],4703K}i>k»'I03;('*Ka.10<?ëJZ.
t#)e?U),6<;(03K(]C`c4N.-%(=�?U),+�47`�)NE�47�*:(+-0<KS4X.
.1%Q'b?U),6<;(03K(]�.1'*Bb`�'5+-4N.1:Q+-'º«�.-%('L`(4N.1%Ât>0<.1%».1%('b63)wt�'*+yH(47+-+G03'5+$03=\.1%Q'L`c4N.-%at[4MJlt#'bt>0<636
?U)925:(=y),K Ú =-03KQ25'C0<.y03=\Bb)7=G.y`(+-),H(47H(63' Û iZ��6<.1%Q),:(],%»BL47KaJ�=-47;(;(6<'b`�),03Ka.-=�47+G'C?U)7:(K(;¸0<K
H�)7.1%j`c4X.1%at[4MJ9=5�P.1%Q'5+-'�47+G'&K()�;(0<=G.10<K(2*.�),+�%(0<],%(6<Jy`�),`(:(634N.1'*;j03Ka.1'*+-BC'5;(034N.1'#=G.W4X.1'5=A?U),:QK(;
),K�'*0<.-%('5+�`c4N.-%Pt�4MJ,i��
Kv.1%('I`Q+-'5=G'5Ka.�.-+-'M4X.1BC'5Ka.M��.1%('*+-'*?U)7+-'7��t�'�;('5K()N.1'y.-%('�`�),0<KP.�t>0<.-%
.1%Q'v%(0<],%('*=G.C?U+-'5'Y'5KQ'5+-]NJ�4N=C.-%('Y?U)763;(0<K(]NE�.-+147KQ=-0<.-03),K»=G.14N.1'v47K(;�.1%('�?U),63;Q03K(]�+14X.1'5=b47+G'
2M4N6325:Q6F4N.-'5;b47=�.-%('�+-'5634X�Q4N.10<),Kq.103BC'5=A.-)y2*+-),=G=#.1%Q03=�Hc47+-+G03'*+5i_�Ì=G.-+-:(2/.1:(+-476�03Ka.1'*+-`(+G'*.W4X.103)7K
)7?�.-%('�?U),63;Q03K(]NE�.1+-47K(=-0D.10<),Kj=G.14N.1'N�Q.1%c4X.[03=*��.-%('���
Q��?U),+#?U),6<;(03KQ](�P2M47K�H�'�BL4N;('�HaJe'º�Q47BqE
03KQ03K(]I.-%('\Bb'547K�E
=GOP:c47+-'\;('/~90F4N.-03),K Ú u�
Q Û )7?h'M472W%v+-'*=-03;Q:('$47=>`(+-'*;(032/.1'5;YHaJe.1%Q'y^A�[k
~N47+-034N.10<),Kc476f4763]7),+-0D.1%(BYi	©�'*+-'7�c.-%('IuS
Q Í)7?_+-'*=-03;Q:('¥��03=>;('/�cK('*;³47=>%()wtÁBI:(2W%v+-'*=-03;Q:('
��Êc:Q2*.1:(4N.1'*=�47+-)7:(K(;³0<.-=�BC'M4NK�`r)7=-0<.-03),Kv03KY.1%('I`Q+-),Hc4NH(036<0<.
JZ;(0<=G.-+-03HQ:Q.10<),KSH�'56<),K(],0<K(]C.-)
.1%Q'���
Q�&i��&%Q'�uS
Q Í4N=>4j?U:QK(2*.-03),KZ)7?h+-'*=-0<;(:('�KP:(BIH�'5+>03=�=-%()wt>KS0<K��_03]7:(+-'��G�Wi<� Ú +-03]7%P.
`c47KQ'56 Û ih?U),+h.1%('>],6<),H(:(6347+ Ú :(KQ?U),6<;('5; Û �aKc4N.-0<~7'7�P47K(;j.-+147K(=G0<.-03),KI=m.W4N.-'5=	),KI.-%('&.
t�)�?U),6<;(03K(]
+-)7:Q.1'*=#?U),+	t>036<;�E�.
J9`�'�47`�)NE
47�5:(+G03K}i�
�03BC036347+�0<KQ?U),+-Bb4N.-03),Kj0<=�~903=G:c476<03�5'*;b0<Kb.-%('�0<=-)9;('5K(=G0<.
J
`(6<)7.1=\?U),+y.-%('b.
t#)³��
Q�A= Ú =-'5'e�_03],:Q+-'C�-�Wi z�Û iv�&%('L2*),K(=G.-+-:(2/.10<),K�)7?[.-%(03=$.
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J9`r'
47`�)NE�4N�5:(+G03KS)N?�.-%('I`(+G),Hc47HQ03630D.
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=G.147H(0<630<.
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?U),+�],6<J9250<K('/E�dfK a ç 4NK(;�%(0<=G.10<;(03KQ'/EmdfK a ç 25)9),+G;(03Kc4X.103)7K}�T+-'5=G`r'*2*.-0<~,'*6<J7i��&%('j630<]a4N.-03),Ke.-'5+-B
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t>%('*KS25)9),+G;(03Kc4X.103)7Ke)�2*25:(+G=>03=[t>+-0D.-.-'5Kv47=

Q\W]X_^À� ÐUÄ�Ä�Õ
Ô[Ñ ~ , =?> � ¦	@ ^ U$� 0 � Ú h , =?> � ¦	@ ^ U$� ø Û Z ~ , =?A � ¦	@ ^ U$� 0 � Ú h , =?A � ¦	@ ^ U$� ø Û
t>%('*+-' ~ , =?> � ¦�@ ^ Ul� 0 47K(; ~ , =?A � ¦�@ ^ Ul� 0 47+-'Z.1'*+-BC'5;�.1%Q'Y2*)�)7+-;(0<Kc4N.1'Z2*),Ka.1+G03H(:Q.-03),K�)7?�.1%Q'Y%Q03=mE
.10<;(03KQ'�47KQ;�],6<J92*03K('$Bb'/.W476üE
6<03]a47KQ;Z03Ka.1'*+1472/.103)7K(=5��+-'*=-`�'52*.-0<~7'56<J7i��&%('�;(0<­r'5+G'5K(2*'IHr'/.
t�'*'5K
~B, =?> � ¦	@ ^ U$� 0 47K(; ~B, =?A � ¦	@ ^ U$� 0 +-'/Êc'52/.h.-%('	'/��`r'*2*.-'5;�;Q0<­r'5+-'*K(25'�H�'*.
t#'5'5K�%(03=m.103;Q03K('�KQ0<.1+G),],'*Ky4NK(;
2M4N+-H�),KaJ�6_)w�9J9],'*K»2*)�),+G;(03K(4N.10<),K}i��&%('q)w~,'*+1476<6_Bb47],K(0D.1:(;('y)7?	.1%('jHQ03K(;(0<K(]Z+-'*=-:(6D.1=�0<K�4
=G.147H(0<630<.
J�2W%c47K(]7'�4N.���ÑÍ�7iÖ�Q��;(:('>.1)\.1%('�25)9),+G;(03Kc4X.103)7KC'/~,'*KP.#.1%c4X.�0<=#4N`(`(+-)M��03Bb4N.-'56<J |
�725476aBC),6 Å.Æ ih�&%P:(=*�N.1%Q'�2*)�)7+-;(0<Kc4N.10<),K�=m.1+-'*K(]7.-%$�(.-=�.1%('	'/��`�'5+G03BC'5Ka.W476,.-%('5+GBb)9;QJ9Kc47BC032*=5i
��)N.1032*'�.-%c4N.�.1%(0<=�03=#25),KQ=-03=m.1'*KP.�t>0<.1%C.1%('�'5Ka.W4N.-032�=G.14N.1'�%aJ9`�)7.1%('*=-0<=_«Q.-%('�'º�Q`�'52/.1'*;v4N;(;(0DE
.10<),Kc476�.1%('*+-BC)�;QJ9Kc4NBb0<2�=m.W47HQ03630D.
JIHc4N=-'5;b=-),6<'56DJj),Kb.-%('�25)9),+-;(0<Kc4N.-03),Kj'*K('5+G],03'*=�t#),:(6<;LH�'
25)7K(=-0<;('5+-47H(6<JI%(03],%Q'5+ Ú 0Çià'Ni<� z ���725476�Bb),6 Å.Æ Û .-%c47Kb.-%('>'/��`�'5+-0<Bb'*Ka.W476(~N476<:('7i��&%Q03=	+-'/Êc'52/.1=
.1%Q'C'*Ka.1+-)7`(032j2*),=G.\)7?�?U),+GBb0<K(]L.1%Q'C2*)�)7+-;(0<Kc4N.10<),KS=G`(%('*+-'C03K�.1%Q'C2*),Ka.1'º��.$)7?�.1%Q'q?U)763;('*;
`(+G)7.1'*03K}i

ënënë âíìeâ�C ûqüeü'ù�ä:D1ôFEÎòFöpôpå8æâönð'ñHG1ùpñ²ñJI�å1ñ²ù�æLKM��N'ùpõ�ò�ýyñ
�&%('$?U+-'5'y'5K('*+-]7JY=G:(+G?p472*'�)7?h.1%('y�50<K(2/E�Bb'/.W476<6F4N.-'5;Z`(+G)7.1'*03K}�T03=�),HQ.14703KQ'5;Y:(=-0<K(]

4Y~N47+G0F4N.-03),K(476�=-2W%Q'5BC'eHc47=G'5;�),Kl4v+-'/?U'5+G'5K(2*'Z©�47BC036D.1),KQ0F47KâQ\�j47=y=-%()wt>K�0<K»`(+G'*~903)7:(=
2W%c47`�.1'5+*iA�&%('�+-'*?U'*+-'*K(25'�©�47BC036D.1),K(0347KI2*),K(=G.-+1470<K(=A.1%('�H(0<),`r)76<J9Bb'*+�2W%c470<KL4NK(;C.-%('�dfK a ç
03)7Kv.1)CÊc:(2/.1:c4N.-'y.-)b~N47+GJ90<K(]L'º��.-'5Ka.1=\4NHr),:�.�.-%('50<+�6<)�254N.10<),K�03Kv.-%('$Kc4N.10D~,'y=G.W4X.1'7gµQ\��Ñ
QjÐJTVU%WYX9Z `a Ucb d W � W Ú h W²t h��W Û a iA©�'5+-' � W�03=#4�=-'/.&)7?82*),K(=G.-+1470<K(03KQ]y~N47+-0347H(6<'5=	.1%c4N.�+-'/Êc'52/.1=
.1%Q'³63)92M476� �'5HaJ,'ºE�kl47636<'5+L?p4N2*.1)7+-=L?U),+LBL470<K�E
2W%(4703K�Bb)7.-03),KQ=5�&.1%('*+-'*HPJ�Bb),KQ0<.1)7+-03KQ]».1%Q'
Êc:(2/.1:c4X.103)7K�)7?\'M4N2W%Ì+G'5=G03;(:('�47Hr)7:Q.e0D.1=LK(4N.10D~,'�`�),=-0D.10<),K h��W iÈ�&%('��c'*J9K(Bb47K�Em"�03HQH(=mE
^h'*03'*+-63=�E�@�)7],),630<:(H�)�~C~N47+-034N.10<),Kc476r`(+-0<K(250<`(63'�03=>Hc47=G'5;S)7Kv.1%Q'$+G'*?U'*+-'5KQ25'I©�47BC036<.-),K(0347K�Q\�
t>%(0<2W%YJ903'*63;(=[~N47+G0F4N.-03),K(476�?U+G'5'\'5KQ'5+-]NJZ~74N63:('*=>47=&?U),636<)�t>=*g

�bö � ørÑ�t�Ãa¿}ùS6<),]M�"�eZ���Q�t�QC�V� �
©�'*+-'N�0�-��0<=&.1%('$`c47+m.10<.-03),Ke?U:QK(2*.-03),KY)7?_.-%('$+-'*?U'*+-'*K(25'�©�47BC036D.1),K(0347Ke4NK(;O�ÏQ�t Q\�P�µ�
;('*K()7.1'*=Z.1%('�4M~,'*+147]7'�t>0D.1%�+-'*=-`�'52/.Y.-)�© { i®��=-0<K(]¸.1%Q03=Z+-'*6F4N.-03),Kf��'*K('5+G],03'*=�47K(;�'5K9E
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.1+G),`(0<'5=qt�'*+-'S2*),BC`(:Q.1'*;�?U),+q.1%Q'vBC'*.14763634N.1'*;�t>0<63;�E�.
J9`r'Y47K(;�=-'/~,'5+-476�~N47+G0F47Ka.-=L47=C;('ºE
=-2*+-0<Hr'*;vHaJÂö ¬ �5øÇi

��������( Q[�'DFPE#¬�FD¾ "5+&¡��!$D /1P+DFDF!$4M5
ënënë âëábâ�î ï¥ð'ñRG�ä�ú3�'ôpå�æSG3ùpñ²ñRI�å'ñ²ù�æTKU;9ò(å	�'óÍýyò�ü-ñyä�õ�
�ñwönò�ú�úJòFönñV�;ûXWYN'ù�ôpå[Z�\<N'ò�ú�7

ô¯önòFönô]9�ñ�áyärå�å1ñ ýºönôpä�å_^-ñwö�`sñ²ñ9åaI-D3ü-ñ²ù�ô3E¢ñ�å�öCòcå	�[ï¥ð'ñPä�ù"K
�_0<],:(+-'��-�G�Wi<��'º��%(03H(0D.1=�.1%('�`Q+-'5;Q032*.-'5;e?U),6<;(03KQ]y?U+-'*'�'5KQ'5+-]NJL`(+G)7�c6<'7��t>%Q'5K�Bb)9;�E

0<�('5;³.1)Y03K(2*),+-`�),+-4N.1'I6<03]a4X.103)7KS'*­r'52/.1=*��47=$4e?U:(K(2/.103)7KÂ)N?[4Z=-0<K(],6<'j+-'M4N2*.10<),K�25)9),+-;Q03Kc4N.-'7i
��6D.1%()7:(],%}�Q£cb�¤ §  X¤ § .1%Q'�`(+G'5250<=-'#'5K('*+-],'/.1032�25)7K(=-'*O9:Q'5K(2*'5=	)7?(.-%('�6<03]a4N.-03),K�'/~,'*KP.-=A+-'*O9:Q03+-'*=
'/�9.-'5K(=G0<~,'jOP:c4NKP.-:(BÀ2547632*:(6F4X.103)7K(=5�c.1%Q'j4M~74N036F4NH(63'�'º�Q`�'5+G03BC'5Ka.W4N636<JaE�Bb'547=-:(+G'5;v=G.W4NH(036<0<.10<'5=
)7?�47�*:(+-0<Kvt>0D.1%³47KQ;St>0<.-%(),:Q.�.1%('��503KQ2�25)N?p472*.-),+�`Q+-)w~903;('*=�4L+-'547=-)7Kc47H(6<'�`c47+-47BC'*.1'*+-0<�M4XE
.10<),K�)7?�.1%('�'5KQ'5+-]703'5=Sö÷� z �&� ¯ ø�i��
K��_03],:Q+-'Z�-�G�Wi<��t#'v=G%()wt±.1%('Z?U+G'5'�'5K('*+-]7J�`Q+-)7�c6<'Z)7?
�50<K(2/E�Bb'/.W476<6F4N.-'5;L47�5:(+G03Ke�c+G=G.&t>%('*KZ.1%('�K()7K�E
2*)�~N476<'5Ka.&6<03]a47KQ;(= Ú 0�iÝ'7iD�T" ¬a¯ 47K(;Y© ¬,°aÛ 47+G'
.1+G'M4N.-'5;Y47=&%c4M~903KQ]j'563'*2*.-+-),=m.W4N.-032�0<KP.-'5+-472*.-03),K(=¹Q\W]X_^h4763)7K(' Ú �(6363'*;e250<+-2*63'5= Û 47=[t#'56<6�47=[.1%Q'
`(+G)7�c63'�t>%('5KZ.1%Q'�+-'*=-03;Q:('5=>H�'525)7Bb'�2*)�)7+-;(0<Kc4N.1'*;�QsWYX_^À� ÐUÄ�ÄÇÕ
Ô Ú ),`�'5KZ=GO9:(47+-'*= Û i���)9),+-;(0<Kc4XE
.10<),KY25),KQ?U'*+-=�47K³47;(;Q0<.10<),Kc476 | �N2M476hBb),6 Å.Æ )7?A=G.147H(0<630<.
JZ4N.��ÁÑÙ�7iÖ�Q�7i[�	'5+GJY=G03],K(0D�c2M4NKP.
=G.147H(0<6303�54N.10<),KS0<K�.1%('j?U+G'5'j'5KQ'5+-]NJ�`(+-)7�(63'j47+G03=G03K(]e?U+G),B�.-%('j25)9),+-;Q03Kc4N.-03),KS25),Ka.1+G03H(:�.103)7K
476<+-'M4N;QJ$)�2*25:(+A4X.�.1%('�'M47+G6<J\.1+-47K(=-0D.10<),KI=G.14N.1'[47K(;jKc4N.-0<~7'�=G.14N.1'&'*K(=-'*BIH(6<'5=5ihkl'[=G'5'[.-%c4N.M�
.1%Q'$'*Ka.W4N.-032�=G.14N.1'�?U),+GBb=&2*),K(2*),Bb0D.W47Ka.-6<JCt>0<.1%�.1%Q'\?U)763;(0<K(]IKP:(256<'5:(=*i

�&%('Y`(+-'*;(032/.1'*;�?U),6<;(03K(]³+G),:Q.-'5=b47K(;�.1%('Y`r)7=-0<.-03),K�)N?�.1%Q'�?U)763;(0<K(]³Hc47+G+-03'*+j)7?
dfK a ç =G:(H(=m.10<.-:Q.1'*;�47�5:Q+-03Kl47+-'b=-%()wt>K�47=�4v?U:(K(2/.10<),Kl)7?�.1'5BC`�'5+14X.1:(+G'L03Kl�_03]7:(+-'C�-�G�Wi z i
�&%(0<=�25),6<63'52/.10<),KS)7?	?U),6<;(03KQ]e`(+-)N�c63'*=�+-'/~,'M4N63=\4Z=G.147+-�v;(0<­r'5+G'5K(2*'jHr'/.
t�'*'5K�.1%('q47`�)NE�4NK(;
%(),6<)NE�4N�5:(+G03Kl=mJ9=G.1'*B Ú �h03],:(+G'b�G�-�Wi z,Û «�=-`�'52*0<�c2547636DJ,��?U),+$.1%('ZdfK a ç ?U),+-B�.1%Q'e`r)7=-0<.-03),K»)7?
.1%Q'$+-4N.1'ºE
6<03BC0<.10<K(]\=G.-'5`Y03KY4j],0<~7'5KZ?U),63;Q03K(]I+G),:Q.-'\~N47+G03'*=>47=>4I?U:(K(2*.-03),K�)7?�.1'*Bb`�'5+-4N.1:Q+-'7i
�
K�2*),Ka.1+14N=G.�.-)Lt>%c4N.�03=>?U),:(K(;v?U),+�.-%('I4N`r)NE�'5K(�/J9Bb'N��.-%('y?U),6<;(03KQ]bHc4N+-+-0<'5+>?U),+>.1%('IdfK a ç
BC'*.W4N636F4X.1'5;�`(+-)7.-'50<K$`Q+-),],+G'5=G=-0<~7'56DJ�Bb)w~7'5=�.1)wt�47+-;(=8.1%Q'AKc4N.10D~,'	=G.-+-:(2/.1:(+G'�47=�.1'5BC`�'5+14X.1:(+G'
03KQ25+-'547=-'*=5�r03KS]7)�)9;S4N],+-'*'5BC'5Ka.�t>0D.1%S'º��`r'*+-03BC'5Ka.1476h)7H(=-'*+G~N4N.10<),K}i>�
Ka.1'*+-'5=m.10<K(],6<J7�f4N=�.1%Q'
.1'*Bb`�'5+-4N.1:Q+-'�0<K(25+G'M47=G'5=*�Q.1%('�630<]a4N.10<),Kq03Ka.1'*+-BC'5;(034N.1'�476<=-)IH�'52*),Bb'*=�BC),+-'�=G.147H(63'�+-'*6F4N.-0<~,'
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�_0<],:(+-'³�G�-�WiD�,g��&%('�?U+-'5'�'*K('5+G]7J�`(+-)N�c63'³)7?��50<K(2³Bb'/.W476<6F4N.-'5;�47�*:(+-0<KÌ4N.�.1'5BC`�'5+14X.1:(+G'
��ÑI�,ià�Q�,i��&%('�Hr)763;C6303KQ'�+G'5`(+G'5=G'5Ka.1=[.-%('�?U+G'5'�'5K('*+-]7JC`(+G)7�c63'>t>%('*KL.1%('�Bb'/.W476üE
6<03]a47KQ;I03K�E
.1'*+1472/.10<),K(=�t#'5+G'$=G03BC`(6<JC.1+G'M4N.-'5;Y47=&2*),Ka.W472/.103KQ]j`r),=G0<.-03),K(=#2M47+G+GJ903KQ]C'*63'*2*.1+G),=G.14N.10<2�03Ka.-'5+mE
472/.103)7K(=A;(:(+G03K(]\.1%('&?U),6<;(03KQ]�'*~7'5Ka.Mi� �47=G%('5;C630<K('5=A2*),K(K('*2*.�.1%('�25),+G+-'*=-`�),K(;(0<K(]\`r),=G0<.-03),K(=
)7?�.1%('Z?U+G'5'�'5K('*+-]7J�`Q+-)7�c6<'Z)7?�.1%('�BC'*.W4N636F4X.1'5;l'5K(�/J�BC'�.1+-'54N.1'*;�t>0D.1%�.1%Q'Y2*)�)7+-;(0<Kc4N.1'
25)7KP.-+-0<H(:Q.10<),KZ)7?h.1%('�%(0<=G.-03;(0<K('\47K(;�],6DJ�2*03K('�BC'*.1476DE�630<]a47K(;b03Ka.1'*+1472/.103)7K(=µQsWYX_^À� ÐUÄ�Ä�Õ�Ô Ú ),`r'*K
=-OP:c4N+-'5= Û i
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wt-1.870
wt-1.890
wt-1.910
wt-1.930
wt-1.950
wt-1.970
wt-1.990
wt-2.010
wt-2.030
wt-2.050
wt-2.070
wt-2.090

�_0<],:(+-'C�-�G�Wi z gC�&%Q'L?U+-'*'e'5K('*+-]7J»`(+G)7�c63'q?U),+yBb'/.W476<6F4N.-'5;�E
47�5:(+G03KÂ47=j4�?U:(K(2/.103)7K¸)7?&.1'*BqE
`�'5+14X.1:(+G'7i	�&%('\;c47=G%('5;�E�630<K('�?U),636<)wt>=�.1%('�.-+14�oG'*2*.1)7+GJZ)7?�.1%Q'$BC'*.14763634N.1'*;L?U),6<;(03K(]jKP:(2*63'*:(=
47=[?U:(KQ2*.10<),Ke)7?8.-'5BC`r'*+14N.-:(+-'Ni	�T+G),B�+-03]7%P.#.1)j6<'*?ë.[.-%('�25),+G+-'*=-`�),K(;(0<K(]I.1'*Bb`�'5+-4N.1:(+G'5=�?U)7+
.1%Q'�?U),6<;(03K(]$Hc47+G+-0<'5+-=�47+-'Pd¨�7iÖ� ° Ú 'M4N+-6<JfeX�QH(63472W�q2503+G256<' Û �gdÎ�,iÖ� ° Ú BC03;Q;(63'-eN�9+-'5;Z2*03+G2563' Û �
47K(;Hd z i {,° Ú 634N.1'heX�cH(63:('�2*03+G2563' Û i
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.1)Z.-%('bBC'*.1476DE�630<]a47K(;v03Ka.1'*+1472/.103)7K(=\47`(`(+G)M�Q0<BL4X.1'5;�HaJ³.1%Q'C'*63'*2*.1+G),=G.14N.10<25=\'*­r'52/.1=y4763)7K('º«
.1%P:(=*�7.1%Q'#.
t#)�;(0<­r'5+G'5Ka.16DJ\03Ka.1'*+1472/.10<K(]�2*),KQ?U),+GBL4N.-03),K(476,'5KQ=-'5B�H(63'*=_`(+G),Hc47H(6DJ\2M47K�25)9'/��03=m.
:(K(;Q'5+�=-)7Bb'�.-%('5+GBb)9;QJ9Kc47BC032$25)7K(;(0<.-03),KQ= Ú 'Nià]Qi<�}�idØ�7iÖ�Q� Û Ú �_0<],:(+G'��-�G�Wi<� Û i��[.�%(0<],%('*+
.1'*Bb`�'5+-4N.1:Q+-'�.-%('�6<03]a4X.103)7KC0<Ka.1'5+GBb'*;(0F4X.1'&�cKc476<6<JqH�'52*),Bb'*=�BC),+-'�=G.147H(6<'�.1%(47KL.1%Q'�Kc4N.-0<~7'
=G.14N.1'�Hc47=G'5;y),K(6<J�),Ky.-%('#2W%(47+-],'ºE
2W%c4N+-],'�03Ka.1'*+1472/.10<),K�«N.-%P:(=5�X.1%('	?U),+-Bb4N.-03),K�)7?�.1%('�'5Ka.14N.10<2
=G.14N.1'�Bb47�N'5=�4I],+-'54N.1'*+&25),Ka.-+-03HQ:Q.10<),KL.1)j.-%('�?U),63;Q03K(]I+G'M472/.10<),K�4N.&%(0<],%('*+�.1'*Bb`�'5+-4N.1:(+G'5=*i

ënënë âëábâ�� ï¥ð'ñM�iönù�NeýºöjN1ùpò.ú ë åiöÍñ ùpü'ùpñ²öÍòFöpôUärå!ä�õsöpð1ñ_G�ä�ú3�'ôpå�ælkXK8å1òTE�ô�ýwómZ�ï¥ð'ñ�qô�ó_ñYä�õ�önð'ñnI�åiönòFönô�ýH�iönòFönñ
�_0<],:(+-'y�-�G�Wi ª =G%()wt>=�.1%('I`Q+-'5;Q032*.-'5;³BC'M47KS=-OP:c47+G'j;('*~90F4X.103)7K(= Ú u�
Q Û )7?	'5472W%

+-'*=-0<;(:('b?U+G),B�0<.-=yKc4X.10<~7'L6<)�254N.10<),K�03K».-%('b.-+147KQ=-0<.-03),KÂ=G.14N.1'b'5K(=G'5BIHQ63'LH�)7.-%�47=I4�?U:(K(2ºE
.10<),Kl)N?>=-'5OP:('*K(25'v47K(;l)7?&.1'*Bb`�'5+-4N.1:(+G'7��H(47=-'*;�)7K¸),:(+yBb)9;(0<�('5;l~N47+G0F4N.-03),Kc4N6A=-2W%('*Bb'Ni
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?U:(K(2/.10<),Kv¼\¿»47],+G'5'�t�'*636}t>0D.1%Z.1%('\'º�(4N2*.�=-),6<:Q.10<),K(=*i

�c:(+G.-%('5+GBb)7+-'7�ct#'yKQ)7.10<25'�.1%c4X.�.-%('����>^�47K(;Y.1%('y�� �^�=m.W4N.-'5=�4N.�=-0<.-' Å 47+G'
?U),6<63)wt�'*;ZHaJZ;(0<­r'5+G'5Ka.����>^�=G.W4X.1'�`(+G),Hc47H(0<630D.103'*=�?U)7+�.1%('\=G0<.1'*= Ú �±� z �MÒMÒMÒ(� Å t�� Û i�k�%Q'5K
.1%Q' Å .1%v=-0<.-'\03=>03KZ.1%Q'y���>^�=G.14N.1'N��=G0<.-'5= Ú �±� z �MÒMÒMÒ(� Å t�� Û %c4M~,'$%(0<],%�`(+-),H(47H(036<0<.-03'5=#)7?
H�'503KQ]�03K$.1%('����>^�=G.14N.1'Nihk�%('*KI.1%(' Å .1%j=G0<.-'�03=�03K$.1%('��� �^³=G.14N.1'N�,=-0D.1'*= Ú �m� z �MÒMÒ5ÒB� Å t
� Û %c4M~,'�~,'*+GJC=-Bb47636Q`(+-),H(47H(036<0<.-03'5=_)7?fH�'50<K(]$03Kq.1%('����>^¸=m.W4N.-'7i�
�)\.1%('>.
t#)�=-'/.1=#)7?}=m.W4N.-'
`(+G),Hc47H(0<630D.
JL;(0<=G.-+-03HQ:Q.10<),K(=&47+G'�25),:Q`(63'*;Yt>0D.1%�;(0<­r'5+G'5Ka.�=G.14N.1'*=�)N?_.1%Q' Å .1%Y=-0D.1'7i

k»'�4763=G)�=-2M4NK(K('5;�.1%Q'Â=G),63:�.103)7K(=b?U),+b.1%('³.1+G0F476>?U:(K(2/.10<),K(=Y¼�¿«0<K�.1%('³=-47BC'
`c47+-47BC'*.1'*+�+G'5],0<),Ke47=�=-%()wt>KZ03Ke�_03],:Q+-'>�Ii ª 47K(;Z2*),Bb`(47+-'*;L.1%('*=-'�t>0D.1%L.-%('�'º�(4N2*.&=G),63:�E
.10<),K(=*i��&%('I.1+G0F476�?U:(KQ2*.10<),K�¼�¿�t�),+G�P=�BI:(2W%³H�'*.-.-'5+�.-%c47K�.-%('�.1+G0F476�?U:(KQ2*.10<),K�¼�½�i��&%('
=-)763:Q.-03),K(=�)7?�¼�¿Ì=14N.-03=G�('5=q.1%('Z=-47Bb'�2*+-0<.-'5+G03),K¸?U),+C¼�½�0<K�.1%('Zt>%(),6<'Z=-2547K(K('*;�+-'*],03)7K
03KQ2563:Q;(03K(]I.-%('\+-'*],03),KQ=[?U),+[t>%(032W%S¼�½S?p470<63'5;fi
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Trial B, Site 8 is NDP
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Exact, Site 8 is NDP

�_0<],:(+-'&��i ¬ g_�&%('�2*),Bb`(47+-0<=-),KCHr'/.
t�'*'5Ke.-%('�=G),63:�.103)7Kb)7?f.1%('>.1+G0F476(?U:(KQ2*.10<),KZ¼�¿�4NK(;L.1%Q'
'/�Q472/.�+G'5=G:(6<.-=5i��&%('�+14X.1'>`c47+-47Bb'/.1'*+-=�47+-'�Ã,Ð�Ñ!�,Ò { ��Ã,Ó[ÑÍ� { Ò { �9Ã,Ô[ÑÍ�,Ò { �P47K(;eÃ,Õ#Ñ { Ò { �
+-'*=-`�'52/.10<~7'56DJ,i�@�),6<;Y6<03K('*=&47+G'�.1%('\=-)763:Q.-03),Ke?U+G),BR.-+-0F4N6r?U:(K(2/.10<),KY¼�¿"«Q;c47=-%Y630<K('5=[47+-'�.1%Q'
=-)763:Q.-03),KY?U+-),BÙ.1%Q'I'/�Q472/.�Bb'/.1%()9;}i��&%('j���>^Ì`(+-)7Hc47H(0<630<.-03'*=&)7?	=-0D.1'5= Ú �±� z �MÒMÒMÒ(� Å tÌ� Û
t>%('*K�=-0D.1' Å 0<=��� �^�47+G'$6347H�'563'*;Yt>0D.1%Y;(0F4NBb),KQ;�«Q.1%Q'y2*),+-+G'5=-`�),K(;Q03K(]L���>^�`(+G),Hc47H(0<6DE
0<.-03'*=�t>%('*K³=-0D.1' Å 03=����>^Ì47+-'y6F47H�'56<'5;vt>0D.1%�2*03+G2563'Ni��&%Q'j�� �^�`(+G),Hc47H(0<630D.
JZ)7?	=-0D.1' Å
03= { ià� | ��0<KL.1%('�'/�Q472*.>=G),63:�.103)7Ke47K(; { iÖ� ° �y03Kb.1%('�=G),63:�.103)7Ke)7?�.1%Q'�.1+G0F476c?U:(K(2/.10<),KY¼�¿�iA��.
03=>2*63'M4N+>.-%c4N.>t>%('*KS.1%(' Å .-%S=G0<.1'$03=��� �^h�(.1%Q'y+G'5=G.�=-0D.1'*=�)7?h.1%('\�cH�'5+�%c4M~,'$~,'5+mJY=-Bb47636
`(+G),Hc47H(0<630D.103'*=�)7?hH�'503KQ]b���>^hi
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��),K(=G03;('*+-0<K(]C.-%('$6F47+G],'\K9:QBIHr'*+�)N?�BC0325+G),=-2*),`(0<2�=G.W4X.1'5=�47K(;Y.1%('$25),BC`(6<032M4X.1'5;

.1+-47K(=G0<.10<),K(=&H�'*.
t#'5'*Kv.1%Q'y=m.1'M4N;QJ�=G.14N.1'*=5�c),K('$47`Q`(+-)a4N2W%S03=[.-)q:(=-'y47KY'*­r'52*.-0<~7'y+G'M472/.103)7K
25)9),+G;(03Kc4X.1'>.1)�`Q+-)XoG'*2*.�.-%('�;�J�K(47Bb0<25=#)7?}.1%Q'�Bb47KaJPE�=-0D.1'�=G.W4X.1'5=*iA�&%('�2W%()70325'�)7?8+G'M472/.103)7K
25)9),+G;(03Kc4X.1'�?U),+&=G:(2W%v4q2*),BC`(63'º�Z;QJ9Kc47BC032�=GJ9=G.-'5BÙ2M4NKvH�'�.1+G032W�aJ,i	�&%('\`c47+-47BC'*.1'*+ � 0<K
.1%Q'�.1+G0F476(?U:QK(2*.-03),KL¼�¿�`(+-)w~903;('*=�),KQ'�2W%()70325'Ni	©�)wt#'*~,'*+5�(0D.�03=�K()7.�4$~,'*+GJb],)9)�;C03K(;Q032M4X.1),+
)7?�.1%('Z=m.W4N.-'�)7?�.-%('�2W%c470<K}i¸�&%(0<=C2547K�Hr'�'547=-0<6<J»=-'5'*K}gZ?U),+j'/�Q47BC`(6<'7�A.1%('Z�cH�'5+q=m.W4N.-'
Ú �7��Ò5ÒMÒ*�7�,� {aÛ 03=#Bb),=m.[6<03�7'*6<Jq0<Kb.1%Q'�],+-)wt&.-%e=G.14N.1'�H�'52547:(=G'�47636T=G0<.1'*=['/��2*'5`Q.&.-%('�~7'5+GJb.10<`
47+G'b0<K�.-%('e���>^ê=G.14N.1'b47K(;Â.1%('C�5'*+-)�4X.$.-%('q.103`Â2M4NKlH�'b;(+G),`(`�'5;»'M47=G036<J7ibk»'bKQ'5'5;l4
25)76363'*2*.-0<~,'j+G'M472/.10<),K�25)9),+-;(0<Kc4N.-'I.1)Y;('5=G25+-0<Hr'j.-%('q)�~7'5+-47636�?U'54N.1:(+G'5=$)7?�.1%('q�cH�'5+5ýÝ=\=G.14N.1'Ni
��Kv),Ha~903),:(=�2W%(),0<25'$03=&.1)C25)7:(Ka.�.-%('yKP:(B�Hr'*+�)7?_=-0D.1'5=�03K�.1%Q'����>^�=G.W4X.1'7i#k�0<.1%Y=-:Q2W%³4
;('*=-25+G03`Q.-03),KZBC'*.-%()9;YB�:(2W%�;('*.147036<'5;Z03K�?U),+-Bb4N.10<),Kb47Hr)7:Q.&.1%('�=G0<.-'�`r),=G0<.-03),K(=#03=&0<],K(),+G'5;}�
H(:Q.y.1%('L25),:(Ka.-03K(]�0<K¸47KaJ»'*~7'5Ka.j03=y=-0<Bb`(6<'C47K(;�=G.-+1470<],%a.-?U),+mt[4N+-;»?U)7+�;(0<=-`(634wJ7iv�
K».1%(0<=
=-'*2*.-03),K}��t�'�t>0<636c.1%('*+-'/?U),+-'�:(=G'�.1%('�K9:QBIHr'*+&)7?8=-0D.1'*=&03KL.-%('\���>^�=G.14N.1'\47=#.1%('�+G'M472/.103)7K
25)9),+G;(03Kc4X.1'7i®��)7.-'�.1%c4X.e.1%('�;('*K(=-0D.
J�)7?$=G.14N.1'*=Zt>03636�Hr'³KQ)7.�Hr'³:QK(0<?U),+GB 4N63),K(]».1%(0<=
+-'5472*.-03),K�2*)�),+G;(03K(4N.1'Ni

�&%('b`(+-),H(47H(036<0<.
JS)7?['/~,'5+mJlBC032*+-),=G25),`Q032I�cH�'5+$=G.14N.1'C2M47K»Hr'C2M4N6325:Q6F4N.-'5;�?U+-),B
.1%Q'Â=m.W4N.-03),K(47+GJ�+-'5=G:(6<.-=v)N?y.-%('³.1+-03476�?U:(KQ2*.10<),KÉ¼�¿	iÎk»'�=-03BC`(6DJ�BI:(6D.10<`(6<J�.1%Q'»=m.W4N.-'
`(+G),Hc47H(0<630D.
J�)7?>'M472W%�=G0<.-'e03Kl.-%('L�cH�'5+y.1)�],0D~,'L.-%('e`(+G),Hc47HQ03630D.
J�)7?&.1%Q'e25),+G+-'*=-`�),K(;(0<K(]
�cH�'5+>=G.14N.1'NiA�&%('\�cHr'*+&=G.14N.1'*=>t>0D.1%�=14NBb'\KP:(BIH�'5+&)7?_���>^A=�Hr'*63),KQ]I.1)j.1%('\=-47Bb'�`�),0<KP.
),Kv),:(+�+-'M4N2*.10<),KS2*)�)7+-;(0<Kc4N.1'Ni[�&%('y`(+-),H(47H(036<0<.-03'5=�)7?�.1%Q'5=-'y�cHr'*+�=m.W4N.-'5=�47+-'$=-:(BCBC'5;v.-)
],0D~,'\.1%('y`(+-),H(47H(036<0<.
JZ)N?�.1%('$+-'5472*.-03),Kv25)9),+-;Q03Kc4N.-'7i&��?ë.1'5+�.1%('$`(+G),Hc47H(0<630D.
JZ;(03=m.1+G03H(:Q.-03),K
03=q],0D~,'*K}��t#'Y2M47K�;('*�cKQ'S47K�'*­r'52/.10D~,'Y`r)7.-'5Ka.103476�.-%(+-),:Q],%�.-%('�K('5],4N.10D~,'Y63),]a4N+-0<.-%(B�)7?
.1%Q'5=-'$`(+G),Hc47H(0<630D.103'*=5i

@�'/?U),+-'³=G%()wt>03K(]�.1%Q'Â;Q'*.W4N0363'*;�+-'*=-:(6D.1=*��t#'»4N]a4703K�;(03=G25:(=G=Y.-%('³03=G=-:('³)7?$.1%Q'
H�),:(K(;c4N+GJq25)7K(;(0<.-03),Kfih��.#03=	03BC`�),+G.147Ka.�.1)$:(=-'�4\=-:Q×C250<'5Ka.16DJC6F47+G],' Å =G)�4N=#K()N.�.-)yHQ+-03KQ]
03K�=m.1+-)7K(]»H�),:(KQ;c47+GJ¸'*­r'52*.-=5i��
K��_0<],:(+-'b�Ii ¯ �#t#'v=G%()wt±.1%Q'Y2W%(47K(],'Y)7?�.-%('�'*­r'52/.10<~7'
`�)7.1'*KP.-0F476<=�47=�t#'I03KQ25+-'547=-'$.1%('y=GJ9=G.-'5B�=-03�*' Å i�k�%Q'5K�.1%Q'�=GJ9=m.1'5B�=-0<�5'$03K(2*+-'M4N=-'5=*�f.1%Q'
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�_0<],:(+-'���i ¯ g��&%Q'yH�),:(K(;(47+GJZ'/­f'*2*.�),KZ.1%('$=-%(47`r'\)7?�.1%Q'y'/­f'*2*.10D~,'$`r)N.1'5Ka.-0F476Çi��&%('$+14N.-'
`c47+-47BC'*.1'*+-=y47+-'eÃ,Ð�ÑÀ�,Ò { �AÃ7ÓCÑ zN{ Ò { ��Ã,ÔqÑÀ�,Ò { �_47K(;�Ã7ÕIÑ { ÒD�L+-'*=-`�'52/.10<~7'56DJ,i��&%('b�
25)9),+G;(03Kc4X.1'j03=�.-%('b���>^ê25)7:(Ka.Mib���>^ê25)7:(Ka.y'º��`(+-'*=-=-'*=I%()wtÎBb47KaJ³=-0D.1'*=y4N+-'q03KÂ���>^
=G.14N.1'�03K\),:Q+h=mJ�=m.1'*Bv�Xt>%(032W%y03=8'/�Q472/.16<J\)7:(+8+-'M4N2*.10<),K$25)9),+-;(0<Kc4N.-'5=8)7?('/­f'*2*.-0<~,'�`�)7.1'*KP.-0F476<=5i
�&%('�Jv25)9),+G;(03Kc4X.1'�0<=�.-%('�'/­f'*2*.10D~,'j`�)7.1'*Ka.10F4N6�i��&%('I.1+G'5K(;�)N?A.1%('I2*:(+G~7'5=\03KQ;(03254N.1'*=�.1%Q'
25)7KP~7'5+G],'5K(2*'�)7?�.1%Q'$'/­f'*2*.-0<~,'$`�)7.1'*KP.-0F476Çi

'*­r'52/.10D~,'�`�)7.1'*Ka.10F4N6�2*),Ka~,'*+-],'*=[.1)I4NKe03;('5476T`r)N.1'5Ka.-0F476ct>0<.-%LK()�Hr),:QK(;c47+mJb'/­f'*2*.-=5i�@[47=G'5;
),KZ.1%Q03=>25),BC`c47+G03=G),K}�(4j+G'M47=G),Kc47H(6<'\=GJ9=G.-'5BÙ=-0<�5' Å 2M47KYH�'$2W%Q),=-'*K}i

��)wt�t#'�=G.W4N+G.[.-)I03Ka~,'*=G.-03]a4N.-'�4 z7° E
=-0D.1'�=GJ9=G.-'5B±4NK(;e.1%('�Hr),:QK(;c47+mJL2*),K(;(0D.103)7K
%c47=h476<+-'M4N;QJ�H�'5'5K$.1'*=G.1'*;I03K$'M4N2W%�2M4N=-'7ihkl'�=G.-:(;QJ$%()wt�Ã7ÓA47KQ;jÃ,Ô_0<KQÊc:('*K(25'�.1%('�'*­r'52/.10<~7'
`�)7.1'*KP.-0F476�03Ke�_03],:Q+-'���i ° iA�&%('�+14X.1'\Ã7Õ&0<=#.W4N�7'5KZ.-)IHr'�),K('�),+#.
t�)j),+G;('5+G=&63'*=-=�.-%c47Ke.1%Q'
],+G)�t&.-%v+-4N.1'�)7+�;Q'52M4MJ�+-4N.1'\47=>0<K(;(03254N.1'*;�03KZ'/��`�'5+G03BC'5Ka.1=*i

�
Kq�_0<],:(+-'A��i ° Ú ��'*?ë.A^h47K('*6 Û �Nt�'[�N'5'*`CÃaÐW�,Ã7Ó��a47K(;qÃ7Õ_47=�2*),K(=G.147Ka.1=A4NK(;I2W%c47KQ],'
.1%Q'\~N476<:('�)7?�Ã,ÔwiAkl'�=G'5'�.1%c4X.>),K(6<Jbt>%('5KSÃ,Ô�0<=&=-Bb47636�'5K()7:(],%Y2M47K�.
t�)qHc4N=-03KQ=�'º��03=G.�4X.
.1%Q'$=-47BC'\.-03BC'7i�k»'�.1'5+GBV.1%Q'5=-'\.1%Q'��� �^�E�`r)7`(:(6F4X.1'5;ZH(47=-0<KS47KQ;Y.-%('$���>^_E
`�),`(:(634N.1'*;
Hc47=G03K}ih�
KL�h03],:(+G'[�Ii ° Ú �>03],%a.�^_4NK('56 Û �,t#'��N'5'5`eÃ,Ð1��ÃaÔw�P4NK(;eÃ7Õ�47=	2*),K(=G.147Ka.1=�47K(;C2W%c47KQ],'
.1%Q'$~N476<:('�)7?	Ã7Ó�i	kl'$K()wtÁ=G'5'\.1%c4N.>t>%('*KSt#'y;('*25+G'M47=G'jÃ7Ó��(.1%('$`�)7.1'*KP.-0F476f=G.W4N+G.1=>.1)q.10<6<.
.1)wt�47+-;$.1%('	),+G03],0<K}i�
�)>.1%('	�cH�'5+8=G.14N.1'	t>0<.-%$47636,=G0<.-'5=803Ky�� �^S=m.W4N.-'5=�Hr'*25),BC'5=8;()7Bb0<Kc47Ka.Mi
k»'>4763=G)$KQ)7.1'[.-%c4N.At>%('*KeÃ7Ó#03=A6F4N+-],'*+h.1%(47KeÃ,Ô Ú =G'5'&.1%('>6<'*?ë.A`c4NK('56()N?}�_0<],:(+G'��Ii °aÛ �,.-%('5+G'
47+G'jBL47KaJv=-0D.1'5=�)N?�.-%('I�cH�'5+�K()wtÍ03K�.-%('q���>^Ì=G.W4X.1'º«�t>%('*K¸Ã,Ô$03=�6347+-]7'5+�.-%c47K»Ã7Ó Ú =-'*'
.1%Q'y+G03],%a.>`c47KQ'568)7?A�h03],:(+G'��Ii °aÛ �c.-%('5+G'�47+G'\),K(6<JZ4C=GBL476<6}KP:(BIH�'5+�)7?�=G0<.-'5=�03KZ.1%('y���>^
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�_0<],:(+-'��Ii ° g��&%('�'/­f'*2*.-0<~,'�`r)7.-'5Ka.1034763=#)7?�4 z7° E
=-0D.1'�=GJ9=G.-'5B±0<Ke;(0D­f'*+-'5Ka.&`(47+147BC'*.-'5+#=-'*.-=
47+G'$=G%()wt>KS4N=>?U:QK(2*.-03),K(=>)7?�.1%Q'y���>^�25)7:(Ka.Mi���'*?ë.Mg#Ã,Ô�~N47+G03'*=>47K(;vÃ,ÐAÑ«�7Ò { �cÃ,Ó&Ñ z7{ Ò { �
Ã7Õ#Ñ { ÒD�,i	�>03],%a.Mg�Ã7Ó�~N47+-0<'5=>47K(;SÃ,Ð�Ñ!�,Ò { ��Ã,Ô&Ñ zN{ Ò { �TÃ7Õ[Ñ { ÒD�,i

=G.14N.1'Ni
k»'j2M47K�476<=-)e2547632*:(6F4X.1'y.-%('IBC'M47KS2M47`�63'*K(]7.-%S?U+-),B�.1%Q'I'5K(=G'5BIHQ63'j)7?	BC032*+-)NE

=-2*),`(0<2A=G.W4X.1'5=*i�©�'5+-'N�X.-%('	2M47`\6<'5K(]7.-%\;('5=G25+-0<Hr'*=�.1%('	KP:(BIH�'5+�)7?9.1%Q'�.1'5+GBb0<Kc476N25),K(=G'52*:Q.10D~,'
���>^A=*iL�
K»�_03],:Q+-'I�Ii | ��.1%Q'C2547`Â63'5KQ]7.1%Â03=�`(6<)7.-.-'5;»47=$4e?U:(K(2*.-03),KÂ)7?�.1%('q'/­f'*2*.10D~,'C+-'ºE
472/.103)7KS25)9),+G;(03Kc4X.1'7i��®=G%c47+-`³0<K(25+G'5BC'5Ka.�)N?A.1%('I2547`�6<'5K(]7.-%�03KQ;(03254N.1'*=�.1%Q'I47`(`�'M4N+147K(2*'
)7?#.1%('b���>^Á2M4N`¸47K(;Â03KQ;(03254N.1'*=\.-%('q.1+14NK(=-0D.103)7K�?U+G),B�;('*2M4MJ�.1)Y],+-)wt&.1%»)7?�.-%('q�cHr'*+-=*i
�c:(+G.-%('5+GBb)7+-'7�ct#'�),HQ=-'5+m~,'*;�.1%c4N.�4N.�.1%('yBb)7=G.�`(+-),H(47H(63'\=m.W4N.-'�)7?h.1%('����>^_E
`�),`(:(634N.1'*;
Hc47=G03K}��K()7.y476<6_.1%Q'b=G0<.1'*=y0<K³.1%('b���>^ê=m.W4N.-'bH�'56<),K(]Z.1)�.1%('C2M4N`}iL�
K(=m.1'547;}�_Bb47KaJ�=-0D.1'*=
.1%(4N.e4N+-'Y;(03=G25),K(KQ'52*.-'5;�?U+G),B´.-%('S2547`�+G'5],0<),K�=m.10<636[%c4M~7'³���>^A=LH�),:(KQ;}i���`Q`c47+-'*Ka.16<J
.1%Q'5=-'\=m.W4N.-'5=>47+G'�'5Ka.1+G),`(0<2M476<6<Jq?p4M~,),+G'5;�)w~,'5+&.-%('��cH�'5+[=m.W4N.-'�t>0<.1%�4N636r���>^A=>03Ke.1%Q'�2M47`}i

��?ë.-'5+�t�'�`Q+-)XoG'*2*.[.-%('��cH�'5+#=G.W4X.1'5=�03Ka.1)$.1%('�=G03BC`(63'>'/­f'*2*.10D~,'�+G'M472/.10<),Ke25)9),+G;(0DE
Kc4N.-'7�c.1%Q'$2*),BC`(63'º��;QJ9Kc47BC032*=�)N?_.1%Q'\�(Hr'*+�2547KvH�'$47`(`(+G)M�Q0<BL4X.1'5;YHaJZ.1%('\;QJ9Kc4NBb0<25=>)7?
.1%Q03=_'/­f'*2*.-0<~,'#`r)N.1'5Ka.-0F476Çi�k»'#�c+G=G._`(+-'*=-'5Ka.A.-%('�;(0<=-2*+-'*.-'['*­r'52/.10D~,'[`�)7.1'*Ka.10F4N69KP:(BC'5+G032547636DJ,i
�&%('*K}�ct�'$47`(`Q+-)M��03Bb4N.1'�.-%('\'*­r'52*.-0<~7'y;(0D­f:Q=-03)7KZ25)9'*×C250<'5Ka.�47=

6sWrÑ { Ò ¯<v öÝÃaÐ v �iZ�Ã7Ó v ­ �-Å aW Å.Æ ¯­ � W ¯ Z�Ã,Õ v ­ �"Å aW ¯­ � W ¯ ø Ú ��i<� ¯7Û

�&%('³=G:(H(=-2*+-0<`Q.x�I;('*=-25+G03H�'5=Z.1%Q'�`r)7=-0<.-03),K�),K�.1%Q'³'*­r'52*.-0<~7'³+-'M4N2*.10<),K�25)9),+G;(03Kc4X.1'�4NK(;­ �� ¯ Ñ �87� 7:9 ç �"Å � è;7 ih�&%(0<=8'*­r'52*.-0<~7'#;(0D­f:Q=-03)7K$2*)�'/×C2503'*Ka._0<=�;(:('	.1)&.1%('�2W%('*Bb0<2M476a+G'M472/.103)7K
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�_0<],:(+-'>�Ii | g��&%Q'�BC'M47Kb2M47`e6<'5K(]N.1%b?U)7+�.
t#)I=-'/.1=[)N?�`c47+-47Bb'/.1'*+-=5iA�&%Q'�+14X.1'�`(47+147BC'*.-'5+G=
47+G'eÃ,Ð�ÑØ�,Ò { �_Ã,ÓjÑ z7{ Ò { ��47K(;¸Ã,ÔjÑØ�7Ò { +-'5=G`r'*2*.-0<~,'*6<J7i�Ã7Õy0<=\03K(;(0<2M4N.-'5;Â03K³.1%Q'C�c]7:(+-'Ni
�&%('v=GJ9=G.-'5B =-03�*'v0<= z7° i��&%('vBb'547K�2M47`�63'5KQ]7.1%�03=q`(63)N.-.1'*;�4N=C.-%('S=G),630<;�6<03K('*=5i��c),+
25)7Bb`c4N+-03=G),K}�9.1%('\25)7+-+-'*=-`�),K(;(0<K(]C'*­r'52*.-0<~7'y`�)7.1'*Ka.10F4N63=&47+G'\`(63)7.G.1'*;�t>0D.1%�;c47=G%v6<03K('*=5i

K(),0<=-'Ni_kl'�=-'*'�.1%c4X.�.1%Q'�;(0D­f:(=G03),KC25)9'*×C2*03'5Ka.�;()�'*=�K()N.[;('*`r'*K(;Z),Kb.-%('�Ã,Ôw��Hr'*2M47:(=G'�.1%Q'
;('*2M4MJ�)7?y�� �^±4X.e.1%('³.-03`�;()9'5=ZK()7.�2W%(47K(],'�.1%('�4NBb),:QKP.�)N?I���>^V03K�.-%('�=GJ9=G.-'5BYi
uv),+G'5)w~,'*+5�c.1%Q'$;Q0<­r:(=-0<),KZ25)9'*×C250<'5Ka.1=�47+G'�K()7.�%(),BC),],'*K('5)7:(=5�c4N=�=G%()wt>Kv0<KY�_03],:Q+-'���iÖ�Qi

�&%('>'*­r'52/.10D~,'>`r)N.1'5Ka.-0F476�BL4MJy`(+-'*=-'5Ka.�),K(6DJ�)7K('&Hc47=G03K}i��&%Q'&;QJ9Kc47BC0325=A)7KI.1%(0<=
.
J9`r'�)N?h'/­f'*2*.-0<~,'�`�)7.-'5Ka.103476r0<=[=-0<Bb`Q6<Jb4�+-'*6F4X�Q4N.-03),KL`(+-)925'*=-=5i�©�)�t#'*~7'5+*��+-47+-' ç .1%('*+-Bb4763è
oG:(BC`(=&.1)q%(0<],%�`r),=G0<.-03),K(=�),KY.-%('\`r)N.1'5Ka.-0F476}2547KY2M47:(=G'�.1%('\�cH�'5+&.1)qH�'5%c4M~,'$;(0D­f'*+-'5Ka.-6<J,i
�c:(+G.-%('5+\;(0<=-2*:(=-=G03),KÂ)7?��cHr'*+y;�J�K(47Bb0<25=�:(KQ;('5+y4Z=-03KQ],63'ºE
Hc47=G03K³`�)7.1'*Ka.10F4N6A03=�;('/.W470<63'5;�0<K
.1%Q'$KQ'/�9.�=-'52/.10<),K}i

�c),+b.-%('�'/­f'*2*.10D~,'³`�)7.1'*Ka.10F4N6�t>0D.1%�;(:(476�Hc4N=-03KQ=5�&.1+-47K(=-0D.10<),K(=LH�'*.
t#'5'*KÌ.-%('5=G'
.
t#)b=m.W4N.-'5=�Hr'*25),BC'�.1%('\'*=-=-'*Ka.10F4N6�;�J�K(47Bb0<2�?U'M4N.-:(+-'\)7?�.1%Q'$=mJ9=G.1'*Bvi	�&%('[oG:(BC`(03KQ]j+14N.-'
?U+-)7B¹.-%('��� �^_E
`�),`(:Q6F4N.-'5;�Hc47=G03K¸.-)�.1%('����>^�E�`r)7`(:(6F4X.1'5;�H(47=-0<K�2*),+-+G'5=G`r),KQ;(=I.1)³.1%Q'
Bb4725+G),=-2*),`(032y+-'*=-25:Q'C+-4N.1'I47K(;�.1%Q'�oG:(Bb`Q03K(]b+14N.-'I)7?	.1%('�BL472*+-),=G25),`Q032I+G'*~,'*+-=G'C`Q+-)925'5=G=
25)7+-+-'*=-`�),K(;(=�.-)e.1%('jBb4725+G),=-2*),`(0<2I2M4N.147=G.-+-),`Q%('q)�2*25:(+G+-'5KQ25'q+14N.-'7iy�
K�.-%(03=�2M47=G'7��4e),K('ºE
;(0<Bb'*K(=-0<),Kc476T
9Bb),6<:(2W%()wt>=-�P0T'5OP:c4X.103)7K�ö � | øT2547KLH�'�=G),6<~7'5;CKP:(Bb'*+-0<2M476<6<J�.-)y'*=G.-03Bb4N.1'&.1%Q'
oG:(BC`(03KQ]L+14X.1'5=�H�'*.
t#'5'*K³.1%('q�� �^�E�`r)7`(:(6F4X.1'5;vHc47=G03K�47K(;����>^_E
`�),`(:(634N.1'*;³Hc47=-0<K}i�k»'
'5=m.10<BL4N.-'b.-%('$oG:(BC`(03KQ]S+14X.1'b?U+G),B¹),K('eHc4N=-03K».1)S.-%('e)7.-%('5+j4N=-=-:QBb0<K(]�0<.y03=�4³^h),0<=-=G),K
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�_0<],:(+-'��Iià�QgA�&%('\;(0<­r:(=G03),KZ2*)�'/×b2*03'*KP.�;('/�cK('*;SHaJZ'5OP:c4X.103)7K���i<� ¯ 0<=[=-%Q)�t>KS47=>4I?U:(K(2ºE
.10<),KS)N?�.1%('����>^�25)7:(Ka.1=5i��&%('�+-4N.1'y`c47+-47Bb'/.1'*+-=5g&ÃaÐ#ÑÎ�,Ò { �}Ã7Ó�Ñ z7{ Ò { ��47K(;�Ã,Ô�Ñ¨�7Ò { i

�_4NH(63'���i z g#��),BC`c47+G'�.1%('�oG:(BC`�+14N.-'�t>0<.1%Z.-%('\=-63)wt#'5=m.�BC)9;('�03K�'/�Q472/.�=-),6<:Q.10<),K

+-4N.1'\`c4N+147BC'*.-'5+-= .-%('\Bb)9;(:(6<:(=[)7?_=-63)wt#'5=m.�BC)9;(' oG:QBb`(0<K(]j+14X.1'
Ã,Ð�Ñ { ÒD�±�ºÃ7Ó&Ñ z Ò { �ºÃ,Ô[Ñ { Ò<�±�WÃ,Õ	Ñ { Ò {a¯ { i {a|N¬ { i {,¯7{
Ã,Ð�Ñ { ÒD�±�ºÃ7Ó&Ñ«�,Ò { �ºÃ,Ô[Ñ { Ò<�±�WÃ,Õ	Ñ { Ò {az { i {7¬P| { i {,zN¬

`(+G)�2*'5=-=*i
k»'\.-%('5Kv2M47K�2*),Bb`(47+-'�.1%Q'$'/­f'*2*.-0<~,'$`�)7.1'*KP.-0F476üE
;('*+-0D~,'5;yoG:QBb`(0<K(]j+14X.1'\03KZ.1%Q'

'50<],%a.GE�=-0<.-'�=mJ�=m.1'*BÏt>0<.1%�.-%('jBC)�;(:Q63:(=�)7?	.1%('j=G63)wt�'*=G.�.-+147K(=G03'*KP.\BC)9;('y?U+G),BØ.-%('j'/�Q472/.
=-)763:Q.-03),K}iq�&%('C+14X.1'q25)9'*×C250<'5Ka.1=IÃ,Ð1��Ã7Ó��_Ã7Õ5�h47K(;lÃ,Ôj47+-'q],0D~,'*K»0<KÂ.-%('C�(+-=G.$2*),63:(BCK�)7?
�h47H(63'y�Ii z i��&%('q;()7:(H(63'�Hc47=-0<K�`r)7.-'5Ka.103476_0<=�`(+G'5=-'*Ka.1'5;Â?U),+�H�)7.1%³`(47+147BC'*.-'5+�=G'*.1=*i�k»'
K()7.-'I.1%c4X.�.1%('jBC)9;(:(63:Q=�)7?	.1%Q'j=-63)wt#'5=m.�.1+14NK(=-0<'5Ka.\Bb)9;('y03=�K()N.�'/�Q472/.16<JS'5OP:(0D~74N63'5Ka.�.-)
.1%Q'�oG:(BC`(03K(]�+14N.-'5=[H�'*.
t#'5'*KY.
t#)jHc47=G03K(=*i	©�)wt�'/~,'*+5�c.1%('/Je=G%(),:(6<;ZHr'�)7KL.1%('�=-47BC'�.10<Bb'
=-254763'�H�'52M4N:(=-'�.1%('�oG:(BC`(03K(]\H�'*.
t#'5'*KL.
t�)�Hc47=-0<K(=	03=A.1%Q'�Bb4�oG),+	`(+G)�2*'5=-=#)7?f.-%('�K(),K�E��5'5+G)
.1+-47K(=G03'5Ka.�Bb)9;('5=*i��h47H(6<'$��i z =-%()wt>=�.1%(4N.�H�)7.-%�+14N.-'5=�47+-'�4N.�.-%('�=G2M476<'�)7?[� { Å a i��c+-),B
.1%Q03=�2*),BC`c47+-0<=-),Kf�r.1%Q'I'*­r'52/.10<~7'j`r)N.1'5Ka.-0F4768.1+G'M4N.-Bb'*KP.�)7?	K(),K('*OP:(036<03H(+G03:(BÙ=m.W4N.-'5=�=-'*'5BC=
47H(6<'�.1)q2M4N`Q.1:(+G'�.1%('\2W%c47+-472*.-'5+G03=G.-032�.10<Bb'ºE
=G2M476<'�)7?�.1%('\;QJ9Kc47BC032*=&03K�),:(+&BC)9;('56Çi
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K ��� Q[�e#% ���!$4M5 ùH���yÑ��1�'5 �.*+��(Î ��� -D²��,.4MGE*+�=< Q[�1DF/1P+� Q[ ����  "5+&
�.*+�öÄ¶,.4eÑ �.* Q[ ��F�
�
KêBC032*+-)7.-:(H(:(6<'³=GJ9=G.-'5BC=5�$;QJ9Kc47BC032Â03K(=m.W47H(0<630D.
J�%c47=YH�'5'5KÈ),H(=-'*+G~7'5;}i��&%('

=Gt>0D.12W%(0<K(]�Hr'/.
t�'*'5K�.1%('Z.
t#)»;QJ9Kc4NBb0<2Z=G.W4X.1'5=q)9252*:(+-=q),K�.1%Q'�.-03BC'e=-254763'Z)N?�BC03KP:Q.-'5=5i
@�)7.-%C.-%('�],+-)wt&.1%L47K(;C.1%('�;('5254MJL4N+-'>BI:(2W%L?p4N=G.1'*+A.1%c47KC.1%(0<=	=Gt>0<.-2W%(03KQ]$?U+G'5OP:('5KQ2*J,i#�_�PE
`�'5+-0<Bb'*Ka.1=�ö ª,ª � ªa¯ ø�4N63=-)b=-%()wtÁ.-%c4N.�.-%('�;Q'52M4MJv+14N.-'y0<=�]7'5K('*+1476<6<J�� { .1)S� {,{ ?U),6<;v?p47=m.1'*+
.1%(47KS.1%Q'I],+-)wt&.-%�+14N.-'7i��&%('j%aJ�;Q+-),6DJ�=G03=�+14N.-'�%c47=�Hr'*'5K³'5=m.10<BL4N.-'5;Y.1)eH�'�),K�.-%('�=-47BC'
.10<Bb'�=-2M4N63'C47=�.1%('q],+G)wt&.1%Â+14N.-'Sö �,�9�A� {,{ �A� { �7�A� {,z ø�ij�&%Q'bBC032*+-),=G25),`(0<2I+-'*=-2*:('L+-4N.1'j0<=
'5=m.10<BL4N.-'5;e.-)CH�'�=-Bb476<63'5+�.1%c4NK�.-%('�%aJ9;(+-),6DJ9=-03=>+-4N.1'�HaJ�4�?p472/.1),+&)N?#� { .-)Z� {,{ ?U),6<;}i�k»'
Bb4wJl=-'/.C.-%('�;(03BC'5KQ=-03)7K(63'*=-=I+-4N.1'�25)7K(=G.147Ka.1=q25),KQ=-03=m.1'*KP.Ct>0<.-%�.1%('*=-'�'5=m.103Bb4N.-'5;�+14N.-03),=
47K(;�=G'*.�.1%Q'C%aJ9;(+G),6<J9=-0<=�+14N.-'CÃ,Ð>.-)ZHr'Z�7i { iy�&%('q;('5254MJ³+14N.-'CÃ,Ô$0<=�=-'/.�.1)�Hr' zN{ i { 4NK(;
.1%Q'bBC032*+-),=G25),`(0<2I+-'*=-2*:('L+-4N.1'bÃ7Õ$03=\=-'/.y.-)vH�' { i<�7iL�_0<Kc476<6<J�.1%('C2M4X.W47=m.1+-)7`(%('C+14N.-'b4NK(;
+-'*=-2*:('y+-4N.1'$47+G'�'5=m.103Bb4N.-'5;�Hc47=G'5;S)7K�.-%('\'*­r'52/.10<~7'y`�)7.-'5Ka.103476�i

k»'j%c4M~,'q476<+-'M4N;QJS`Q63)7.G.1'5;v.1%('j'/­f'*2*.10D~,'j`�)7.1'*Ka.10F4N63=�t>0D.1%�.-%(03=�=G'*.�)N?�.-%('j`c4XE
+14NBb'/.1'5+G=A03Kq�_0<],:(+G'#�Ii ° Ú �>03],%a.	^h47K('*6 Û i�kl'&)7H(=-'*+G~,'>.1%(4N.�t>%('*KeÃ7Ó#03=[�,i { �,.-%('&'*­r'52/.10<~7'
`�)7.1'*KP.-0F476h%c47=\),K(6DJS)7K('jBb0<K(03B�:(BØ4N.\�5'*+-)Y���>^È2*),:(Ka.1=*iIk�%('5KlÃ7Ó�0<K(25+G'M47=G'5=�.1) z i { �
.1%Q'b=G'525)7K(;¸BC03K(0<BI:(B�47`(`�'M47+G=5iLk�%('*K�Ã7ÓIH�'52*),Bb'*=�6347+-],'*+�.1%c4NK z i { �8.1%('CK('*t�Hc47=-0<K
H�'525)7Bb'*=h.1%Q'�),K(6DJ�),K('#),Ky.-%('�'/­f'*2*.-0<~,'�`r)7.-'5Ka.103476�i8�&%(0<=h=G%(0<?ë.h)7?(.-%('�BC03KQ03BI:(BÌ?U),636<)wt�'*;
HaJÂ03K(2*+-'M4N=-03KQ]�Ã7Ó�~N476<:('q=-%()wt>=�.-%('C;QJ9Kc47BC032j.1+-47K(=-0D.10<),K�Hr'/.
t�'*'5K�;('*2M4MJ»47K(;l]7+-)wt&.1%}i
�&%('$25+G0<.10<2M476�~N4763:('�)N?AÃ7Ó�03=&H�'*.
t#'5'5Kl�,i { 47KQ; z i { i

k�%('*K�Ã7Ój03K(2*+-'547=-'*=y.1) ª i { �h.-%('b=G03K(]763'CBb0<K(03BI:QBÀ03=\6<)�254N.1'*;l03K�.1%Q'L],+G)�t&.-%
+-'*],03)7K�47=�=G%()wt>K³03K³�h03],:(+G'$��i ° Ú �>03],%a.�^_47K('*6 Û i�k»'I2M47KS2M476<25:(634N.1'\.1%('�Bb'547K�],+G)�t&.-%
~,'*63)9250D.
J�?U),+�'M4N2W%l`�),=-0D.103)7K³)7?#.-%('q+-'5472*.-03),KÂ25)9),+-;Q03Kc4N.-'7iq@[4N=-'5;»),K³.1%('C=-0<],K�)7?#Bb'547K
],+G)�t&.-%Ì~7'56<)�2*0<.
J,��t�'³.-%9:Q=v=G'5`c47+-4N.1'³.-%('�25)9),+-;(0<Kc4N.-'�=-`c4N25'Â03Ka.1)�],+G)wt&.1%É47K(;Ì;('5254wJ
+-'*],03)7K(=5ih�&%('_oG:(Bb`Q=	?U+G),BÍ.-%('&`�),=-0D.10<~7'&],+-)wt&.-%CBC03KQ03BI:(BÁ.-)$+G'M472W%q.1%Q'�KQ'5]a4N.-0<~7'&Bb'547K
],+G)�t&.-%�~,'56<)�2*0<.
Jl+-'5]703),K�2547K�Hr'Z+G'5]a47+G;('5;�47=j254N.W47=m.1+G),`(%('Z'/~,'5Ka.-=5i��&%('�2M4N.147=G.-+-),`Q%('
03Ka~7),6<~7'5=�25630<BIH(0<K(]I.1%('\Hc4N+-+-0<'5+>)7?�.1%('$'*­r'52/.10D~,'$`r)7.-'5Ka.103476�i	�
KS�_03],:Q+-'��Iià�Q�(t#'y`Q63)7.>.1%Q'
oG:(BC`(03KQ]�+-4N.1'	.1)�+-'M4N2W%�.1%('#K('5],4N.10D~,'�Bb'547Ky~7'563)9250D.
J\+-'*],03),K\~,'*+-=G:(=�Ã7Ówi_�&%('#2M4N.147=G.-+-),`Q%('
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�_0<],:(+-'��Iià�QgA�&%('�2M4X.W47=m.1+-)7`(%('�+14X.1'\47=>4�?U:(KQ2*.10<),KZ)7?_Ã7Ó�iA��]a4N03Ke.1%Q'�=GJ9=G.-'5B±=G03�5'�0<= z7° i
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