
 
 

E
S

E
A

R
C

H
R

E
P

R
O

R
T

I
D

I
A

P

���������	��
����
�������������������
� 
��������! "��#$�%�&���(')�
�%� � �* $�+���
�,�%�!�-�.� � /0�-�- 1�324��5 67598:
-;=<">0?@2
�A�-�9�!� /B�DC�2�EF�-� �%� �$2�GBH�� �JI��1�K� �-�1L
#%MN
0�N��OQP"RTSVU%WXSYWDUBRZW1W[R1R
� ��; OQP"RTSVU%WXSYWDUBRZW1W[R�U
��\�]^�1� �`_Na-bdc%aDe%fDc"g�fDe%hBgji"g�fNk�lJb�m
� �d�n�D�*�D���Tm%e1eDk�onp1pdq1q1q�l
gji"g�fNk�lJb�m

 IDIAP 
Martigny - Valais - Suisse

r stsvu�wQxzy { |~}���wF��y � ��}��

� y�������x�w���wX��x |���w`x��
{ �~xz��w`x~|���|�� � y�x���w`��� � w`���~y�x

� � }��~��� � ���~y�u�� ��} � w`xzy�� � w����

� { � �~}  ¡{ � ¢£y � ��|z}�y��
¤¦¥d§`¨�¨�©Aª@«4¬�­¯®±°dª@²`°N©)¬:§Q¥d¥N°V³ ´µ©A¶¸·�¹º§Qª4»¼°d­¯³

½B¾¿½-À¿Á4ÂQÃÄÃ�ÅXÆ�Ç%ÈTÉ

¾¿Ê`Ë`Ê�ÌVÍQÊTÎÐÏÑÅFÅXÆ
Ò0ÓTÔÑÕ×Ö+Ø�ØFÙ:ÚÜÛ&Ý`Þàß:Ó�Ô�á�Önâ�ã�Ø�ÖnÝ`ä

³¡åKæ"ç�è�é è�êBè�ë ³Dì.ì.íTî4ï1ì.ì.íÑð�ñ åKæ%è íjì.ì é.ò í æ"ó íTôQõ è
é ö�ójé íjì.ì.í�÷:íjõ ó íjø è�é ù í%úBû�÷�ü1ý U�þ ÿ ê íFð ê � é�� ø"ì.ï æ P úR ý U�� î@³Dõ è�é.ò1æ��	� ��
 é è
� íjõ�ì,³ æ ð��





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

$&%'%)(+*�,.- /10.2435*�67- 8 9:24; <=-?>@9BA7,.*DC4*�9:, 0�35*�,.A
/E9:,4C4*F,.0.970.3HGI-J,�35*DCLK MN*�;:;:-J, O P:2RQ�9L6 O 97;:-J(�3

C42@P�*�,S-J; TU* C4V WX/EY 972 Z[/EY \]-^P^C40.2R-?3

�+_`	F�a�a��bdcd�
�fe+g`bd�Fgh���
	�_`_ig j��lk^mRno	Fbdp�g`�

q Ù�â�Ù�Õ×ÔÑÙ:Þsrutvtxw
Ò0ÓTÔÑÕ×Ö+Ø�ØFÙ:ÚÜÛ&Ý`Þ ß:ÓTÔÑá�Önâ�ã�ØFÖnÝ`ä

y{z�|~}~�����a}a�d�d���������
�����F�������~�������
�+���5���������F��������� ���¡�£¢
¤��~¥~�
¦a�F�������
��§�¨F�h����©ª¢ ���
«�����¦¬�­�®����������¦
«��
�¯���®�����#���
©5�F«��~�~°x�d���±�h¨ �h���~©L���x�­¥~�a�������D���
����¢ �~�����®�i¨[���²¢�¢F¢F�~�´³µ����������©5�D¢F�~«����£�¡������¢[�������F¦��~�®���F���������
�£�~�@¢����£� ¶v�
��¢����£�¬���£�¡���h·¸�¡��©5��¢���������¦{¹#������¥~�����¡«±���a©5�u�
���~���[º����¡«�¨ �������¡�[»`��¢F�~�u����¢F���D�����
©5�u�a�����D�
º����
«®¨ ���²�~°½¼��¡���¾���~¥£���F�²¿D�F�~�¯����¦a�F��À�¥��
����«®¨¾�²©5� ��������¢{���F�����~¥~�
¦a�F�������
�µ�£�¡���[�
·������[�h¨ �h���~©µ°
¹x�����F����¥~�~�������F¦F¶ ���¡��©¬�
«���Á��¡�����a�¾�
��¢Â·¸�������F�����ÄÃ ���£�¡¥������a�{�¡����¢F�~��¥Ä���²Åu�~¢¬���{¢F�Ä�£�
��«Æ�
�����~«�«Æ�
�����F�¯���£�
��������¦
���~¥£�����²¿������
¢F�a� ����¢v°½§D�~�����£�¡«u��Ã �u������©5�~�����½���������u����·Ç�
��©5��¢5�F���²�F¦Â�È���FÅ�«���¥~«®¨¬���a�¡�²«²�¡Å�«��[¢����£�
Å��
���a°½�d���
�
¥~¥��F�£�
¥Ä¨o�
ÅF�£�
���F��¢¾���­�������F�²¦
���~�h��� ���~���~������¢¾���o���F��«��®�����£�¡��� ���[�¡�a���­���������¡©5�È¢��¡�£�D°



� � q �������	�
� txw���
	�

� ��������������� �"!#���

$&%('*)�+ ,.-0/21(-435)�37698�);:2)4<=)�8437>@?A,.-",CBD'*6E3F-037GH,.I96E'J80'K,96L,C?M)4'*6EI.N*3F+�-0'K843H-"G#O(-0)4'KP93Q+ ,.-�RE)7ST$&%E3 >U:.'K6�:C1E1(-4,V:.G�%E35)
80,W84%E3U1E-0,.XEN*3H>Y,.?�ZFOE-�)4'KP93\[],.-�R_^�35G#,9I.6E'K84'*,.6a`bZF[c^ed2+ 3H-03�Rf37P.37NK,91M35R�O()4'K6(IWRE:C80:W1E-0,fRfO(G#35R�X=<g>D:C6=<
1	3H-�)4,.6()ihKjCk �ml :C6MR_,96EN*<n-037G#376V84N*<n)�,9>U3D3#op,.-480)q+ 3H-03DNK35Rn80,m+ :.-0R()e80%E3i-037GH,.I.6('J80'K,96n,C?r)4'K6(I.N*3�+�-0'K843H-�)4:.>�s
1(NK35)\h tfk(uMkMv l S $&%('*)wGH:C6�X	3
O()43#?AOEN;'K6�8�:.)4/f)r)�OMG�%�:9)&84%(3L84-�:C6()0G#-0'*1f84'*,.6()&,.?"?A,.-0>U)�x(NKN*37R�X=<W:D)�'*6EI.N*3
1	3H-�)�,96
,9-&84%E3
:.Of84,9>D:m84'yG21E-0,=GH37)0)�'*6EI�,C?"1M37-0)4,.6M:CNp6E,C8037)7S
z O(-2:.1E1E-0,9:.G�%�'y)eXM:.)437Rg,96]ZF,.6V84'*6=OE,.OM)e{w3H6()4'J8|<�}e'*R(Rf3H6]~�:C-0/.,mPW~g,fRf3HNy)HS2$&%E3H<g:.-43�O()�35R�84,�>U,=RE3HN;84%E3
)437�VOE376(G#35)D,C?LP937G�80,.-�)U,.Xf8�:C'*6E37R�O()4'*6EI�:�)�N*'yRf'K6(I�+�'K6MRf,m+�)4%E'K?�84'*6EIaGH,.N*OE>U6�X=<�G#,9NKOE>U6�:.GH-4,V)4)�80%E3�+ ,.-�R
'*>D:CI937)7S
$&%E3�OM)�3U,C?Q84%E3U)�N*'yRf'K6(I�+�'*6(Rf,m+�:.NKN*,m+r)w,.6E3�84,�:�P.,9'*R�:.6n'*6(Rf371M376(Rf3H6V8
)43HI.>U37698�:m80'K,96�+�%E'yG�%n'y)2:
RE'J�iG#O(NJ8w:.6(R�3H-0-4,9- 1(-4,96E3q1E-4,fGH37)0)HS
��6�:.NKNQ,C? 84%E3i1(-4,fG#35)4)4'*6EIg)|803H1()7kT80%E3iO()43D,C?&%E37OE-4'y)�84'yGH)
:9RE:C1f8037R_84,�84%E3�)41	37G#'KxMGU%(:.6(Rf+�-0'J80'K6(I�)|8|<=N*3D,C? 84%E3
R(:m80:�+&:.)�G7:C-03#?AOEN*NK<�:�P.,.'yRf35R�S�$&%('*)�>D:./.37)F80%E3
)�<f)�8437>�-0,.XEO()�8�+�'J80%�-435)�1	37G#8 80,i:UG�%(:C6EI93w,.?�+�-0'K843H-5S
[]3D:CNy)�,�'K6=P937)�84'*I9:m8037R�80%E3UO()43�,.? ��-0'*6(G#'*1(:CN�ZF,.>U1	,.6E376V8q�e6(:CN*<f)�'y)U`�� Z �2d2:C6(Rn��6(Rf3H1	3H6MRf3H6V8�ZF,.>U1	,.6E37698
�e6(:CN*<f)�'y)i`��4Z �wdq:C1(1ENK'*37R_80,�84%E3D-�:�+�?A35:m84O(-43UX	3#?A,.-03U?A3H35Rf'*6EI�84%E37>�80,�84%E3i}w~�~�S;� ,.84%_8437G�%(6E'*�VOE35)L+ 3H-03
:.XEN*3q84,U'K>U1E-0,mP.3w84%(3L1M37-�?A,9-4>D:C6MG#3q,C?;84%E3LX(:9)�37NK'*6E3L)4<=)�8437>�,9Xf80:.'K6E35R�+�'K84%(,.Of8e:.1E1EN*<V'*6EI�84%(3H>�S
$&%(3\3#�f1	3H-0'K>U37698�)e+ 3H-03
1	3H-4?A,.-0>U37R�,mP.37-e:i1(OEXEN*'*GHNK<g:�Pm:C'*N*:.XEN*3
RE:m8�:CX(:9)�3
OM)�35Rg'K6_)�37P.3H-�:CNT,C84%(3H-e+ ,.-0/f)r1E-03#s
)43H6V8037R]'K6]80%E3DNK'K8437-0:C84OE-03.Si$&%(3D-435G#,.I96E'K84'*,.6n-�:m803U+F3i:9G�%E'K37P.35R�'y)HkT84,g,.O(-L/V6(,m+�NK35RfI.39k�84%E3D%('KI9%E37)�8\:C>U,.6(I
80%E,9)43L,.XE80:C'*6E35R�,mP93H- 84%E3
)0:C>U3LRE:C80:U:C6(R�'*6�80%E3
)0:C>U3q3#�f1M37-4'*>U3H6V80:.N�G#,96(Rf'K84'*,.6()7S
$&%('*)F1(:C1	3H-F'*)F,.-0I9:.6E'*�H37R�:.)�?A,.N*NK,m+r)7�")�35G�84'*,.6 � I.'*P.37)F:LI.376E3H-�:CNMRf37)0G#-0'K1E84'*,.6D,C?�80%E3w)4<f)|803H>�k=)�35G�84'*,.6it\)�%E,m+r)
'*6gRf3#8�:C'*Np1E-4371E-0,=GH37)0)�'*6EI�:C6(R�6E,.-0>D:CN*'K�5:m80'K,96�kf)�35G�84'*,.6�uU1E-435)�376V80)F84%E32?A35:m84O(-43q3#�=80-0:9G�84'*,.6�1E-0,=GH37)0)Hkf)437G#84'*,.6Wv
'y)�Rf35Rf'*G7:m8037RL80,e80%E3�}r'yRERf376�~�:.-4/9,mPL~g,fRf3HNy)":C6(R�)�35G�84'*,.6��e'*6V84-0,fRfO(G#35)"� Z ��:C6(R��4Z �
SC$&%E3Fx(6(:.Nf)�35G�84'*,.6M)��
:.6(R��U)�%E,m+�-435)�1	37G#84'*P.37NK<U80%E3L-435)�O(NJ8�)&+F3L,9Xf80:.'K6E35R�:.6(R�84%E3
GH,.6(GHNKO()4'*,.6()&+ 3LRf-437+LS

� � ��¡£¢Y¡r���\¤��g!���!#���¦¥i§�¨��"¡e©

$&%(3�-037GH,.I96E'J80'K,96n)4<=)�8437>�1E-037)43H6V8435R�'*6n80%E'y)w+ ,.-0/g'y)wXM:.)437R�,96]:W)4NK'yRf'*6EI�+�'*6(Rf,m+ª:C1E1E-0,9:9G�%�S\$&%E3�I.376E3H-�:CN
)�84-0O(G#84OE-03q,C?�84%E3
)4<f)|803H>«'y)�'*6�xMI.OE-03�j9S
$&%(3�+ ,.-�R�'y)2x(-�)|8L1E-03H1(-4,fG#35)4)437Rn:C6(R_6E,.-0>D:CN*'K�737R�S�� 8L84%E'y)L)�80:CI93.kp80%E3D:C'*>�'*)280%E3U-437>U,mP�:.N",C? :.NKN"80%E3U3HN*3#s
>U37698�)q'K6n84%E3U+ ,.-�R�'*>D:CI.3\84%(:C8
:C-03\6E,.8q-03HN*3HPm:.698w84,W84%(3�-037GH,.I96E'J80'K,96�SL$&%E3U1E-03H1E-0,fG#37)0)4'K6EIi84-0'K35)e8|<=1E'yGH:.NKN*<
80,�3HN*'*>�'*6(:C843iX(:9G�/=I.-0,.OE6(R()Hk�-0OEN*3H-�)Hk;,.-
,.84%E37-
3HN*3H>U37698�)q84%M:m8�G7:C6�X	3i1E-037)43H6V8
'K6¬80%E3i+ ,.-�Rn'*>D:CI93.k�XEOf8�Rf,
6(,C8FI9'KP93r:C6=<�O()�3H?AOEN	'K6f?A,9-4>D:C84'*,.6�S"$&%E3e6(,.-0>U:.NK'*�7:C84'*,.6U3HN*'*>�'*6(:C8437)�84%E3w3#op37G#80)F,C?p84%E32:.G7�9O('*)4'J80'K,96i:C6(RU,.?p84%E3
%M:C6(Rf+�-0'K84'*6EID)|8|<=N*3.S
�­)4NK'yRf'*6EI¬+�'K6MRf,m+�)4%E'J?�8�)DG#,9NKOE>U6�X=<�G#,.N*OE>U6®?A-4,9>¯NK3H?�8D84,]-4'*I.%V8D:.G#-0,9)0)\84%E3�-037)4OENJ80'K6(I_'*>D:CI.39S®� 8D37:9G�%
+�'*6(Rf,m+°1	,9)4'K84'*,.6�k�:�?A-0:.>�3�'*)�'y)�,9N*:C8437Ra:C6(R�:�?A37:C84OE-03�P937G�80,.-�'*)�3#�=84-�:.G#8435R]?A-4,9>±'K87S�$&%E'y)�:C1E1E-0,9:9G�%¬%(:.)
80%E3U'K>U1	,.-480:.698L:.REP�:.6V80:CI93\,.? :�P.,9'*RE'K6EI�84%E3U)43HI.>U37698�:m80'K,96�k�:�RE'J�iG#O(NJ8
:C6MRn37-4-0,.-w1E-4,96E3�1E-4,fGH37)0)e'*6=P.,.N*P='K6(I
%(3HOE-0'*)�84'yGH) 80%(:m8r,.?�84376�RE3H1	3H6(RW,.6W80%E3
RE:m8�:ES
$&%(3
?A37:C84OE-03\3H�=84-�:.G�80'K,96�'*)wX(:.)437R�,96g84%(3�Rf'y)|80-4'*XEOf80'K,96�,C?"80%E3
?A,9-437I.-0,.OE6(RW1E'K�f3HNy)w:9G#-0,9)0)&84%(3\+�'*6(Rf,m+LSe$&%E3
?A35:m80OE-435)Q:.-43r-0,.X(O()|8�+�'K84%�-435)�1	37G#8Q84,
84%E3w%E'KI9%DPm:C-0'*:.XE'KN*'K8|<\,C?�80%E3e1M:m8�803H-06()�X(NK'*6(RfN*<U'*)4,.Ny:m8037R�X=<\80%E3e+�'*6(Rf,m+LS
$&%(3w-037GH,.I.6('J80'K,96i'*) 1	3H-4?A,.-0>U37RDO()4'*6EIDZF,96V84'*6VO(,.O() {e376()4'J8|<i}e'*RERE3H6�~�:C-0/.,mP�~g,fRf3HNy)q`�}e~n~�)0d#S��@>�,fRf37Np'*)
:�Pm:.'KNy:CXEN*3�?A,9-F35:.G�%D+ ,.-�RU'K6�84%E3wNK3H�='yG#,96�:C6MRU84%E32+ ,.-�RDG#,.-0-037)41M,96(Rf'*6EIq84,\84%E32>U,9)�8FN*'K/93HN*<�>U,fRf3HNp'y)F)43HN*37G#8435R
:9) 84-�:C6()0G#-0'*1f84'*,.6W,C?;84%E3L%(:.6(Rf+�-0'J8484376�R(:m80:(S
��6n,.-�Rf3H-e?A,.-w}w~�~�)e84,�,.Xf8�:C'*6�XM3H8�803H-21M37-�?A,9-4>D:C6MG#3.kM?AOE-484%E37-e1E-03H1(-4,fG#35)4)4'*6EIDO()4'K6EI�3H'K84%E37-2�Q-4'*6(GH'K1(:.N�ZF,.>�s
1	,.6(3H6V8e�r6(:.NK<f)4'*)&,9-���6(Rf371M376(Rf3H6V8qZF,9>U1M,96E3H6V8r�r6(:.NK<f)4'*)&'y)�1E-0,.1	,9)437R�S"�eNJ80%E,.O(I.%�P.37-4<i)4'K>U1EN*3.kE84%E3
)4<f)|803H>
'y)�)4%E,m+�6i80,�%M:�P.3q:\I9,V,fR�1M37-�?A,9-4>D:.6(G#3w,mP.3H-�RE:C80:�+�-4'K8�803H6WX=<�:�)4'*6EI.N*3q1M37-0)4,.6�S"��6�84%E3q6E3H�=8�)437G#84'*,.6()7kf37:9G�%
)4'*6EI.N*3L)|803H1�,C?�84%E3L1(-4,fG#35)4)4'*6EI�'y)&3#�f1ENy:C'*6E35R�'*6W>�,9-43LRf3H80:.'KN²S

³ ´���¡eµ�������¡r¨;¨"!H��¤·¶
���¹¸¯�\��©º¶
»H!#¼�¶2��!#���

$&%(3�1E-03H1(-4,fG#35)4)4'*6EI�>U,fRfOEN*3�8�:C/.35)�:9)�'K6E1(Of8�80%E3�-0:�+°RE:C80:]:C6(R�I.'*P.37)�:.)�,.OE841EOf8D'*>D:CI.35)�GH,.6V80:.'K6('K6EI�84%E3
+ ,.-�RE)280,�XM3�-435G#,.I96E'*�H37R_+�'K84%E,9Of8�:C6=<�,.84%E37-
3HN*3H>U37698�'K-0-437NK37Pm:C6V8q84,g80%E3i-037G#,9I.6E'K84'*,.6]1E-0,fG#37)0)7S�$&%E3D8�:.)4/=)



� q �������	�
� txw���
	� t

1M37-�?A,9-4>U37R¬:C8L84%E'y)
N*3HP93HN�Rf371M376(R¬,.6]84%(3�RE:m8�:E�
+�%(3H6]84%E3�Rf,fG#OE>U3H6V8L?A-0,.> +�%E'*G�%]80%E3i+ ,.-�Rn'y)L3#�=80-0:9G�8435R
1E-435)�376V80)�:�X(:9G�/VI9-4,9OE6(R¬1(:C8�803H-06�k�84%(3�Ny:m84843H-D)4%E,.O(N*R�X	3�-437>U,mP.37R�S_��6�)�,9>�3�,C80%E3H-UGH:9)�35)Hk"80%E3�+ ,.-�RE)�:C-03
3#�=84-�:.G#8437RD?A-4,9>ª?A,9-4>D)F)�%E,m+�'*6EI
X	,��f37) :C6(RiNK'*6E37)Q84%M:m8 )4%E,9OEN*RiXM323HN*'K>U'*6(:m8037R�S��(,.-F,.OE-&RE:m8�:Ek=:
XE'*6(:.-4'*�7:C84'*,.6
`A1	3H-4?A,.-0>�35RW+�'J80%�80%E3 z 80)4O�:CN*I.,.-0'K84%E>�h � l d '*)e)�Of�iGH'K376985S
z 6(G#3\84%E3�'K>D:CI93\'y)e1(-4371E-4,fGH37)0)�35R�k('K8w>�O()|8qX	3\6E,9-4>D:CN*'*�H37R�Sw$&%E3�6E,.-0>D:CN*'K�5:m84'*,.6g'y)2)�OE1(1M,V)�35RW84,�37NK'*>U'K6M:m843
)�,9>�3_,C?L80%E3_Pm:.-4'y:CXE'*N*'J8|<�RfOE3n84,�:.G7�9O('*)4'J80'K,96c:C6(R %(:C6MRf+�-4'K84'*6EI�)|8|<=N*3.S���P.376�'J?\84%E3¬)�<f)�8437> RE37:CNy)�+�'J80%
)�'*6EI.N*3L+�-0'J803H-eRE:C80:(kf84%E3\-437>�,mPm:.N�,C?"+�-4'K8437-eRf3H1	3H6MRf3H6V8r?A35:m84O(-435)�'*)w:C6g:.REP�:.6V80:CI93qXM35GH:COM)�3L'K8w:CN*N*,m+r)&,.6E3q80,
G�%(:C6EI93U+�-4'K8437-
+�'J80%E,.OE8\G�%(:C6EI9'K6(I�80%E3�)4<f)|803H>�Si[�'K84%E,9Of8
84%(3i6E,.-0>D:CN*'K�5:m80'K,96�kTRf'Ko	37-4376V8
%E3HOE-0'y)|80'*G7)
)�%(,.OENyR
XM3iRf37P.37NK,91M35Rn?A,9-L37:9G�%_%(:.6(Rf+�-0'J80'K6(I�)�8|<=NK3D-037)4OENK84'*6EI�'K6�:g)0GH:.-0GH3��(3H�f'KXE'*N*'J8|<_+�'J80%]-037)41	37G�8L80,�:�G�%(:C6EI93U,C?
+�-4'K8437-7S
$&%E3U6E,.-0>D:CN*'K�5:m84'*,.6n'*)q:.G�%('K37P.37RnX=<g-437>�,mP='*6EI��
	���
��q:C6(R��
	������D,.?Q84%(3�+ ,.-�RE)7S
$&%E3�x(-�)|8L,.6(3�'y)w84%E3D:C6(I.N*3
XM3H8|+F373H6
80%E3&P.37-�80'*G7:CN=Rf'K-037G#84'*,.6�:C6(R
84%E3�Rf'*-435G�80'K,96\,C?(84%E3&)|80-4,9/.35);)4OE1E1	,9)437R
84,2XM3&P.37-�80'*G7:CNV'K6�:C6�'*Rf35:CN=>U,fRf3HN
,C?�80%E3w%M:C6(Rf+�-0'K84'*6EI(S�$&%E3q)�35G#,96(RD,.6(3w'y)F84%E3q:C6EI9NK3wXM3H8|+F373H6�84%E32%E,.-0'*�H,.6V8�:CNpRf'K-037G#84'*,.6�:.6(RD80%E3qRf'K-037G#84'*,.6�,C?
84%E3
N*'*6E3L,.6�+�%E'yG�%W84%E3
+ ,.-�R�'*)�'*>U1EN*'*GH'J80NK<�:CN*'KI96E37R�SQ$&%E3
:C6(I.N*37)�GH:.6gG�%(:C6EI93L)�'*I.6E'KxMG7:C6V84N*<i3HP93H6�'*6�)0:C>U1EN*37)
1E-4,fRfOMG#37R�X=<i80%E3
)4:.>U32+�-0'K843H-5S
$&%E3w6(,.-0>U:.NK'*�7:C84'*,.6D8037G�%E6('*�VOE32+F32O()437R_`�?A,.-�:
?AOENKN�RE37)0G#-0'K1f80'K,96�)43H3�h � l dF'y) GH,.>U1EN*3#803HN*<i:.RE:.1f84'*P.32:C6(R�>U:./.35)
6E,DO()43L,C?"1(:C-�:C>U3#803H-�) 84%(:C8r>\O()�8rX	3\)�3H8r3H>U1E'*-4'yGH:.NKN*<.SF$&%E'*)r'*)w:C6W'K>U1	,.-480:C6V8e:9RfPm:C6V80:.I.3qXM35GH:.O()�3L'K8e:�P.,9'*R()
%E37:�P=<�3H�=1	3H-0'*>�376V80:CNQ3#op,.-480)q80,g,.1f80'K>D:CN*N*<g84OE6(3D84%E3�1(:C-�:C>U3#803H-L)43#8�`�,.1	3H-�:m84'*,.6_84%M:m8\)4%E,.OENyR]XM3�-4371M35:m8435R
?A,.- 37:.G�%�+�-4'K8437-�d#S"~�,.-03H,mP.37-7k.84%E3q:.G7G#OE-�:.GH<�,.?�84%E3L)4<f)|803H> '*)&)4%E,m+�6D80,\X	3q)4'*I.6E'KxMGH:.6V84N*<�'*>U1E-4,mP937R�h � l +�%E376
O()�'*6EID)4O(G�%W8437G�%(6E'*�VOE3q-�:m80%E3H-&80%(:C6�84%E3L+�'yRf37NK<W:C1E1EN*'*37RW6E,.-0>D:CN*'K�5:m80'K,96�1E-0,fG#37REOE-43qRf35)4GH-4'*XM35RW'K6¬h � l S
��6�80%E3L6E3H�V8�8|+ ,U)�OEXM)�35G�84'*,.6M)Hk=80%E3
)�N*,.1	3
:C6MR�)4N*:.6V8&-03H>U,mPm:CNp8037G�%E6('*�VOE35)�:C-03qRE37)0G#-0'KX	37R�'K6�>U,.-03LRf3#8�:C'*N S

����� �����! #"%$�&'�)(*�,+-$,.0/1"2�3�,45��687�9�:;�

$&%E3�)4N*,.1	3\'y)w-03H>U,mP937R�X=<�-4,.80:m80'K6(ID84%E3�'*>U:.I.3�)�,�84%(:C8w80%E3�N*'*6E3�,96�+�%E'yG�%�80%E3�+ ,.-�R�'y)w'*>U1EN*'*GH'J80NK<�:.NK'*I.6E35R
`�84%(3w)4,Cs�GH:CN*N*37R=<>�?�@�A	CBD
E��d�'y)�%(,.-0'K�7,.6V80:.N S"$&%E3rX(:9)�37NK'*6E3eG7:C6DX	3e,9Xf80:.'K6E35RUX=<\xE8484'*6EI
80%E3eN*,m+ 3H-�3#�=80-437>U:
,C?p84%E3
G�%(:C-�:.G#843H-&X	,fRf'K35)HS���6W,.-�Rf37-F80,D'*RE3H6V84'K?A<�)4O(G�%W1M,9'K6V80)7kE'K8�'*)�6(37G#35)4)0:C-0<U84,UI9'KP93q:�x(-�)�8&-0,.O(I.%�35)|80'K>D:C843L,C?;84%E3
F ��GH�IGH�KJ�BL��
(kT'²S 3.SU84%(3D-437I.'*,.6]3H6(GHNK,V)�'*6EI�84%E3iG�%(:.-0:9G�803H-qXM,fRf'*37)7Si$&%E3i)�84-0,./93�3H�V80-437>D:WGHNK,V)�35)|8q80,�80%E3DN*,m+F37-
NK'*>U'J8q,C?�80%E3�35)|80'K>D:C8437RnG#,.-03
-03HI9'K,96�GH:C6gX	3�O()�35R�84,�xE8284%E3�X(:.)43HN*'K6(3.S z 6MG#3
80%E'y)e'y)e/=6E,m+�6Tk(80%E3�+ ,.-�RgGH:.6
XM3L-0,C8�:m8435R�O(6980'KN�84%E3LX(:9)�37NK'*6E3q'y)�%E,.-0'*�H,.6V8�:CN²S
$&%E32x(-0)�8�37)�84'*>D:m843L,.?T80%E3
G#,9-432-437I.'*,.6�'*) 80%E3H6g:�?AOE6(RE:.>U3H6V80:.N�)|803H1�:C6(R�84%E3L>U3H84%E,fRW+F3qO()437R�84,U,9Xf80:.'K6W'J8
'*) X(:9)�35Ri,.6�84%E3qP93H-484'yGH:CN	1E-0,�M|35G�84'*,.6�,C?�80%E3q+F,9-0R�k.80%E3q%E'*)�84,9I.-�:C> ,C?T84%E3qPm:CN*OE37) ,.?�84%E3q%E,9-4'*�H,96V80:CNpRf376()�'K84'*37)
N�`PO|dq`A6=OE>�XM37-�,C?�?A,.-03HI9-4,9OE6(Ri1('J�f3HNy)&'*6W-0,m+QO�SSR=373qx(I.OE-03 � ,.6�84%E3L-0'KI9%V8�)4'yRf3q,C?�84%E3L+ ,.-�Ri'*>D:CI.3�d�S
�F<�O()4'K6EIi84%E3
%('*)�84,9I.-�:C>TN±'K8w'y)�1M,V)4)4'*XENK3q80,i37)�84'*>D:m803q84%E3�1E-4,9X(:CX('KN*'J8|<�U;`WV	d&,.?�:UN*'*6E3\)4%E,m+�'K6(I�%(,.-0'K�7,.6V80:.N
Rf3H6()4'K8|<=V�` )�373
x(I9OE-43 � kpN*,m+F37-e1EN*,C8�d�Sq$&%E3�1(-4,9X(:CXE'*N*'J8|<�Rf'y)|80-4'*XEOf80'K,96n'y)e,9Xf80:.'K6E35R�X=<g)�'*>U1EN*<�GH,.OE6V80'K6EI�84%E3
?A-435�9O(3H6(GH<
,C?p37:9G�%\Pm:CN*OE3�V�'*6XN�S ` $&%E3�Pm:CN*OE37)",.?YV�-�:C6EI93Q?A-0,.>-Zw84,284%E3�6=OE>�XM37-�,C?�G#,9NKOE>U6()"'*6�84%E3�'*>D:CI935d�S
$&%E3e6=OE>�XM37-Q,C?�N*'*6E37)F:�P�:.'KNy:CX(NK3�?A,9-�80%E3e35)|80'K>D:m803r'y)QN*,m+ `�84%(3w:�P.37-0:.I.3&'y)Q:C-0,.O(6(R�j5v[Z9d�k9XEOf8F84%E3w3#�f1M37-4'*>U3H6V80)
)�%E,m+a84%(:C8Q'K8�'*)�376E,.O(I.%�?A,.-Q)4NK,91M3�-03H>U,mPm:CNf1(OE-41	,9)437)7S;$&%(3r)�3H8�\�]_^HU�`WV	d �`VI]�j[a � a@bcb@b
a�d,egfih%jr)�,L,9Xf80:.'K6E35R
'*)&80%E3L1E-0,.X(:.XE'*NK'K8|<iRf3H6M)�'K8|<i?AOE6MG�84'*,.6�,.?T84%(3L%E,.-0'K�7,.6V80:.N�Rf3H6()4'K8|<�Pm:CN*OE37)7S
$&%E3D1E-0,.X(:.XE'KN*'K8|<�Rf'*)�84-0'*XEOf84'*,.6�`�)43H3DN*,m+ 3H-21ENK,.8
'K6_x(I9OE-43 � de'y)q3#�f1	37G#8437R_80,WX	3DXE'*>U,=R(:CN�X	37GH:.O()43.k�I9'KP93H6¬:
NK'*6E3.k"80%E3H-03�:.-43�8|+F,n1M,V)4)4'KX('KN*'J80'K35)H�D'K8UXM37NK,96EI9)
84,�80%E3�G#,.-03i-03HI9'K,96c`A3#�f1	37G#8437R�84,nX	3�Rf3H6()435d
,.-�'J8�XM37NK,96EI9)
84,i80%E3\,.84%E37-e-03HI9'K,96()\`�3#�f1M35G�8037R�80,�X	3�)41(:C-�)�3�d�Se$&%(3 z 80)4O�:CN*I.,9-4'K84%(>Wk	X(:9)�35R�,.6�84%(3�%=<=1M,.84%E35)�'y)�80%(:m8w84%E3
8|+F,W>U,=RE37)LG#,9-4-037)41	,.6(R�80,W8|+F,=kq:CO()0)4'*:.6_Rf'y)|80-4'*XEOf80'K,96()7k�GH:C6]37)�84'*>D:m803U:WRf376()�'K8|<g80%E-435)�%(,.NyRn:CN*N*,m+�'K6EI�84%E3
Rf'*)�84'*6(G#84'*,.6�XM3H8|+F373H6�N*'K6E35)&,C?�84%E3
GH,.-03w-03HI9'K,96W:.6(R�NK'*6E37)r,C?T80%E3L,C80%E3H-�-03HI9'K,96()7S
$&%E3q>U:.'K6W:.RfPm:.698�:CI93e,C?T84%E3q>U3#80%E,fR�'y)F84%(:C8&N*,fGH:.N(?A35:m84O(-435)Hkf)4O(G�%�:9)FN*,.6(I�%E,9-4'*�H,96V80:CNp)�84-0,./.35)Hk984%M:m8�GH:C6�XM3
G#,.6E?AO()�35R]+�'J80%_80%E3iG#,9-43�-03HI.'*,.6Tk�%(:�P.3U:W6E3HI9NK'*I.'*XEN*3U'K6l�MOE3H6(GH3D,.6_84%E3iRE'*)�84-0'KX(Of84'*,.6�Si$&%('*)
:.NKN*,m+r)q:W-4,9XEO()�8
37)�84'*>U:C843L,.?T84%(3q84%E-037)4%E,.NyR�kE:9)&+F37NKNT:9) 84%E3
GH,.-03w-03HI9'K,96�S
z 6(G#3L80%E3�GH,.-03
-03HI.'*,.6�'y)e35)|80'K>D:C8437R�k(80%E3\N*,m+F37-r3#�=80-437>U:i,C?�84%(3�G�%(:.-0:9G�8437-�XM,fRf'*37)2GH:.6gXM3\?A,.OE6MR�:C6(R�O()�35R
84,�35)|80'K>D:C843�84%E3�X(:.)43HN*'*6E3.S z 6(G#3\84%E'y)2'*)w,.XE80:C'*6E35R�k	84%E3�'K>D:.I.3\'y)w-4,.80:m8037RgO(6980'KN�80%E3�N*'*6E3\'y)2%E,.-0'K�7,.6V80:.N;:.6(R
84%E3L+ ,.-�R�'y)�Rf35)�N*,.1	37R�S



u � q �������	�
� txw���
	�

�#��� �����  #"%/16�� (*�,+-$,.0/1"2�3�,45��6�7H9�:;�
ZF,9>U>�,96EN*<�:C1E1EN*'*37RaRE37)4N*:.6980'K6(I�8435G�%E6E'y�VOE37)�-437NK<�,96�84%(3�)43HN*37G#84'*,.6�,.?eN*,.6EI_6E37:.-�P93H-484'yGH:CN&)�84-0,./.35)HS¬$&%E37'K-
RE'K-037G#84'*,.6n'y)2O()437Rg80,�35)|80'K>D:m803\80%E3D)�Ny:C6V85k	OM)�O(:.NKN*<gX=<g:�P.3H-�:CI9'K6(ID,mP.3H-e84%E3DRf'*-037G�80'K,96()w>�35:.)4OE-037Rg,96_:CN*N;84%E3
)43HN*37G#8435RW)�84-0,./937)7S
$&%(3n)�37NK35G�80'K,96�,.?q84%E3n)�84-0,./937)�84,aXM3�OM)�35R®'*6�84%(3n)�Ny:C6V8i35)|80'K>D:m80'K,96�'*)�:�Rf'J�iGHOENJ8�80:.)4/pk&,C?�84376�X(:.)437R�,96
%(3HOE-0'*)�84'yGH)w80%(:m8
:C-03�R(:m80:WRf371M376(Rf3H6V85S\~g,.-03H,mP93H-5kM+�%(3H6�?A37+ª)4N*:.6V8wPm:CN*OE37)q:.-43�>�35:.)4OE-037R�kp80%E3�'*6l�(O(3H6(GH3�,.?
:n)�'*6EI.N*3D>U37:9)�OE-03.k�,.XE80:C'*6E35R]?A-4,9> :C6�37-4-0,.6(3H,.OM)�N*<n)43HN*37G�8037R�)�84-0,./93.k;G7:C6¬%(:�P93i:�)|80-4,96EI�'K6 �(OE3H6MG#3�,96]84%E3
,mP93H-�:CN*Np>�35:.)4OE-03.S
��6�80%E3\:.1E1E-0,9:.G�%W1E-0,.1	,9)437RW%E37-43
:.6(R�'K6�h � l k(+ 3
O()43
:DI.N*,.XM:CN�>U37:9)�OE-03L,C?�84%(3��[�A�
	��i
5�K����
E�A���
,.?;80%E3\'*>D:CI93
80%(:m8�:.NKN*,m+r)T,96E3 84,q:�P.,9'*Rq80%E3�)�35:C-�G�%L?A,.-�)4'K6(I.N*3 )�84-0,./937)7ST��)�%E35:C-�84-�:C6M)|?A,9-4> G#,9-4-037)41	,.6(Rf'*6EIe84,237:.G�%�:C6EI9NK3 '*6
:w-037:.)4,.6M:CXEN*3�'*69803H-0Pm:CN='*)�1	3H-4?A,.-0>U37R
,mP93H-;84%E3 ,.-0'*I.'*6(:CNV+F,9-0R
'K>D:CI93.S �E,.-"35:.G�%\)4%E37:.-T80-0:.6()�?A,.-0>�35R
'*>D:CI.39k584%E3
Pm:.NKOE3e,C?p84%E3wRf37)4N*:.6V8437RE6E37)0)"'*)Q>U37:.)4OE-037R�S"$&%E3r)4%E37:.-�84-�:C6M)|?A,9-4>U37R�'*>U:.I.3�I9'KP='*6EIq84%E3e%E'KI9%E37)�8FRf35)�Ny:C6V8037Rf6E35)4)
Pm:.NKOE3L'y)�:.)0)4OE>U37R�84,DX	3q84%E3
Rf35)�Ny:C6V8037R�,.6E3D`�)43H3qxMI.OE-032tVd�S
$&%(3�Rf37)4N*:.6V8437RE6E37)0)�>�35:.)4OE-03�'y)D,.XE80:C'*6E35R®:9)�?A,.N*NK,m+r)7��xM-0)�8U84%E3g%E,9-4'*�H,96V80:CN 1E-0,�M|35G�84'*,.6�,C?w84%E3g+ ,.-�R�kF' S 3.S
80%E3i%E'y)�84,.I9-0:.>��­GH,.N*NK35G�84'*6EI�80%E3iP.37-�80'*G7:CNQRE3H6()4'J80'K35)	�i`LO|dD`A6=OE>�XM37-\,C? ?A,.-03HI9-4,9OE6(R_1E'K�=37N*)\'K6�GH,.N*OE>U6 O�dL'*)
,9Xf80:.'K6(37R�SL�b?�

��`PO|de'*)w80%E3�RE'*)�80:.6(G#3�XM3H8|+F373H6n84%E3�%E'*I.%E35)|8L:C6(R�84%E3�N*,m+F35)|8w?A,.-03HI.-0,.O(6(R�1E'K�=37N"'K6]G#,.N*OE>U6 O�k
80%E3H6W80%E3q?A,.N*NK,m+�'*6EIU%E'y)|80,.I9-0:.>«GH:C6WX	3L,.Xf8�:C'*6E37R��

N���`LO�d ] �i`PO|d


��`PO|d `|j5d

+�%(3H-03��a'*) 80%E3
:C6(I.N*3qGH,.-0-435)�1	,.6MRf'K6(I
84,U80%E3
)4%E37:.-F80-0:.6()�?A,.-0>«,C?;84%E3L'*>D:CI.3qX	3H'*6EID>U37:9)�OE-037RW:C6MRIO�-�:C6(I.37)
?A-0,.>�jF80,284%E3&6=OE>\X	3H-�,.?	GH,.N*OE>U6()0d,egfih	,C?(80%E3�'*>U:.I.39S;$&%E3&Pm:CN*OE3&,C? N � `PO|d;'y)&j +�%(3H6�84%E3rGH,.N*OE>U6�GH,.6V80:.'K6()
:DGH,.6V84'*6=OE,.OM) )�84-0,./93.kf:C6MR�'y)&X	3#8|+ 3H3H6=ZU:C6MRnjL'*6�80%E3L,C80%E3H-rG7:.)437)7S
[]3�%=<=1	,C84%(37)4'K�73i84%M:m87k"+�%E376�84%(3�+ ,.-�R¬'*)�Rf37)4N*:.6V8437R�k;80%E3W6VO(>\X	3H-\,.?eG#,9NKOE>U6()�G#,9698�:C'*6E'*6EIn:�GH,.6V84'*6=OE,.O()
)�84-0,./93w'y)�>D:m�f'*>\OE>�kf%E376(G#3L+ 3qO()43
:.)�:URf37)4Ny:C6V8435Rf6E37)0)&>U37:9)�OE-03w84%E3q?AOE6MG�84'*,.6T�

� `���d�]
��

��� ��������� �"!
��`PO|d$#[b ` � d

$&%(3LP�:.NKO(3���%q,.?T80%E3
)�Ny:C6V8�'y)�37)�84'*>D:m8435R�:.)7�
� % ]�:.-4I�>D:C�� � `���dAb `�t9d

$&%(3�>D:C'*6nRf'y)0:.RfPm:C6V8�:CI.3L,.?�84%('*)2:CN*I.,9-4'K84%E>�'y)r80%(:m8q>D:C6=<W)4%E35:C-r80-0:.6()�?A,.-0>�35R�'K>D:.I.37)w>\OM)|82XM3UG#,9>�1(Of8435R
:.6(R�84%E'y)�-037�VOE'*-435)&:�GH,.6()4'yRf3H-�:CXEN*3qG#,.>U1EOE80:m80'K,96(:CN�3Ho	,9-�85S
$&%('*)q:CN*I.,9-4'K84%(> +&:.)2G#,9>�1M:C-037R�k	'K6n8437-4>D)2,C?�-037GH,.I.6('J80'K,96�-0:C8439k(80,�80%E3�+�'yRf37NK<�:.1E1EN*'K35Rg>U3#84%(,=Rn1E-037)43H6V8435R
'*6¬h � l S�$&%E3q-037)4OENJ8�)Hk=1E-037)43H6V8037Ri'*6¬h � l kE)4%E,m+�80%(:m8 84%E3q6E37+�Rf35)�Ny:C6V80'K6EIU:CN*I.,9-4'K84%(> '*>U1E-0,mP.37)Q84%(32-037GH,.I96E'J80'K,96
-�:m803
X=<Wt�b �'& ,mP93H-e)4'K6(I.N*3L+�-4'K8437-wRE:C80:�`A84%E3\)0:C>U3
OM)�35R�'K6g80%E3
3H�=1	3H-0'*>�376V80)eRE37)0G#-0'KX	37R�'*6�84%E'y)w1(:C1	3H-�d�:C6MR
X=<_jcZ b �(&ª,mP93H-&>\O(NJ80'K1EN*3L+�-0'J803H-rRE:C80:�`�:DGH,.N*NK35G�84'*,.6W,C?*) j � Z`Z[Z
+ ,.-�RE) +�-0'J84843H6�X=< � Z[ZURf'Ko	37-437698�1	3H-�)�,96()�d�S

+ , ¡r¶2�"����¡.-0/i�"��¶L� �"!#���

��6g>U,V)|8e)4<f)|803H>D)Hk(84%E3\+F,9-0R�'K>D:.I.3L'y)e)43HI.>U37698037RW'*6980,i)�>D:.NKN�1M:C-480)
` GH:CN*N*37RI�EG
B213BD�WB23i�A��,.-*4>G��@J51X�@
��W�5d�)4OE1fs
1	,9)437R�80,\X	3�84%(3eX(:9)�'yG�'*6f?A,.-0>D:m84'*,.6UOE6('J8�)HS���?A35:m80OE-43e3#�=84-�:.G#84'*,.6U1E-0,=GH37)0)�'y)F:.1E1EN*'K35R�84,
35:.G�%�?A-0:.I.>U3H6V8F:.6(R�k
RE3H1	3H6(Rf'*6EID,96�80%E3
:C1(1E-4,V:.G�%�k984%(3L+F,9-0R�'*)&-037GH,.I96E'K�737R�+�'J80%�}w~�~�)�,9-r{e<=6(:.>U'*GL�Q-4,9I.-�:C>U>U'K6EIMS
$&%(3r3#�=84-�:.G#84'*,.6U,C?p80%E3�?A-�:CI.>U37698�)"'*)Q-43H?A3H-0-435R
80,\:.)#�A�KJ51X�@
�� �i� BL�i
W:C6(RU'K8Q'y)Q:LRf'K�iG#OENK8 :.6(R�3H-0-4,9-�1E-0,.6E3�1E-0,Cs
GH37)0)HS�~�:.6=<�%E37OE-0'*)�84'yGH) :C-03r6E3737Rf35Ri:C6(R�k9'*6i80%E3wG7:.)43r,C?T)4'K6(I.N*3e+�-0'J803H-Q+ ,.-�RU-037G#,9I.6E'K84'*,.6Tk9:.Ri%E,fGe:CN*I.,9-4'K84%(>U)
G7:C6�X	3L6E37GH37)0)4:.-4<9kV>D:./V'*6EI�84%E3
)4<f)|803H> 6E,C8��(3H�='*XEN*3L+�'J80%�-435)�1	37G#8 80,i:UG�%(:C6EI93q,C?;+�-0'K843H-5S
��6n,.-�Rf3H-&80,�:�P.,9'*R�)4O(G�%�1E-4,9XEN*3H>D)HkM+F3�:C1E1EN*'*37Rg:D)4NK'yRf'*6EIi+�'*6(Rf,m+ :C1E1(-4,V:.G�%�S � +�'K6MRf,m+ )�%E'K?�80)wG#,9NKOE>U6gX=<
GH,.N*OE>U6g?A-0,.>�NK3H?�8w80,�-0'KI9%982:C6(Rg:C8w37:9G�%g1M,V)�'K84'*,.6g'y)4,.Ny:m8435)e:U?A-�:C>U39S��E-0,.>�37:9G�%�?A-0:.>�3�:U?A37:C84OE-03
P937G�80,.-w'*)
3H�=84-�:.G�8037R�S



� q �������	�
� txw���
	� v

$&%E3w+�'*6(Rf,m+�'y)2j7�L1E'K�f3HNy)Q+�'yRf39S�� 8Q84%(3w-037)4,.N*Of84'*,.6D,.?T,.O(-Q'*>U:.I.35)w` t[Z[Z\Rf1E'�d�80%E'*)&GH,.-0-435)�1	,.6(R()�>U,.-03e,.-FNK35)4)
84,gj[b v����_k(:UPm:.NKOE3
GH,.>U1(:.-0:.XENK3280,U84%E3
+�'yR=80%g,C?"84%E3
)�84-0,./937)&1E-0,fRfO(GH37RWX=<�:DG#,9>U>�,96�1M376�S $&%(3q?A37:m80OE-03
3#�=84-�:.G#84'*,.6g1E-0,fG#37)0)r1	3H-4?A,.-0>D)e:D1M:C-484'K84'*,.6g,C?�80%E3�?A-0:.>�3\'K6V84,�G#3HN*Ny)e-03HI9OEN*:.-4N*<�:.-4-�:C6(I.37RW'*6n:Du��Wu�I.-0'*R�S���6
37:.G�%�GH3HN*N O�k�84%(3�6=OE>\X	3H-3d � ,.?&?A,.-03HI.-0,.O(6(R]1E'J�f37N*)�'*)�G#,9OE6V8435R�S�$&%E3i?A35:m80OE-43�P.35G�84,9-
'y)
80%E3H6�,9Xf80:.'K6(37R�:.)
?A,.N*NK,m+r)7�

� ]�` d !
� a d #� acb@b@bca d !��

� d `AuVd

+�%E3H-03	� ]�
 � d � '*) 80%E3q84,.80:.N�6=OE>\X	3H-�,.?;?A,9-437I.-0,.OE6(Ri1E'J�f37N*)�'*6W84%E3q?A-�:C>U39S
R=O(G�%�:�?A35:m84O(-43�)43#85k"X(:.)437R¬,96�NK,fGH:.NF:�P93H-�:CI.'*6EIW-0:C84%E37-
80%(:C6�,96�3#�E:.G#8\-435G#,96()|80-4OMG�84'*,.6¬,.? 80%E3�1M:m8�803H-06�k"'*)
-4,9XEO()�8&+�'K84%�-037)41M35G�8�80,�80%E3L%E'*I.%WPm:C-0'*:.XE'KN*'K8|<i,C?�84%E3L1M:m8�803H-06()�G#,96V80:C'*6E35R�'*6W84%E3q?A-�:C>U37)qh �Ek�j Z l S

�,.6(ID%E,.-0'K�7,.6V80:.N�)|80-4,9/.35)�XM37NK,96EI.'*6EIU80,�:.)0G#376(Rf3H-�)�:C6MRgRf37)0G#376(Rf3H-�)�,.?�843H6�:Co	35G�8w)43HP93H-�:CNp?A-�:C>U37)wG#,9698�:C'*6E'*6EI
NK3H8�8437-0)F`A,9-T1(:.-�8�)�,C?=80%E3H>id�RE'Jop3H-03H6V8T80%(:C6q80%E3Q,96E3�80%E3H<qX	3HN*,.6EI�80,(S�$&%E'*)T-435)�O(NJ8�)�'*6\:�6E,9'*)43"84%(:C8;'y)�37NK'*>U'K6(:C8435R
84%E-0,.OEI9%i:\)4'K>U1EN*3e%(3HOE-0'*)�84'yGC�"I9'KP93H6i:q?A-�:C>U3.k984%(3w1E'K�f3HNy)�80%(:m8&:C-03r'*6D84%E3q:.)0G#376(Rf37-�,.- Rf37)0G#376(Rf3H- -03HI.'*,.6Tk.XEOf8
:C-03w6E,.8eG#,96E6E37G#8435Ri80,�80%E3
G#,96V843H6V8�,C?;84%E3
GH,.-03w-03HI9'K,96�kf:C-03q3HN*'K>U'*6(:m8037R�S�$&%E32?A35:m84O(-43q3#�=80-0:9G�84'*,.6W1E-0,fG#37)0) '*)
:C1E1EN*'*37R�:m?�803H-&84%(3L-437>�,mPm:.N	,.?")4O(G�%W1E'K�=37N*)7S

� �®��¶
!H�g!H��¤·¶
��� ¢Y¡r���\¤��g!��"!H���

{eOE-0'*6EIU-435G#,.I96E'K84'*,.6�kf:�>D:m80G�%('K6EID)0G#,9-432XM3H8|+F373H6�84%E3L%M:C6(Rf+�-0'K8�84376WR(:m80:U:.6(R�37P.37-4<D376980-4<�,C?T80%E3LN*3#�f'*GH,.6W'*)
GH:CNyG#O(N*:C8437R�S"$&%(3LXM35)|8e)0G#,9-4'*6EI�+F,9-0R�'*)�:9)4)4OE>U37RW:.) 80-0:.6()0G#-0'K1f80'K,96�,.?T80%E3
RE:m8�:ES
$&%E3q6(:m80OE-43q,.?�84%E3
)0G#,9-432Rf3H1	3H6MRE)�,.6�84%E3
:.1E1E-0,9:9G�%iO()437R�S"��6�84%E3
{w<=6(:C>U'yG2�Q-4,9I.-�:C>U>U'K6(I
X(:.)437R�)�<f)�8437>U)
'J82'*)wO()4O(:CN*NK<�:�GH,9)�8�`�80%E3�XM35)|8q)4GH,.-0'K6EID+ ,.-�R�'y)r80%E3H6g80%E3\,96E3\+�'K84%�84%E3�NK,m+ 37)�8w)0G#,.-035d#kM+�%('KN*3\'*6g84%(3�}e~n~
X(:.)437R�)4<f)|803H>D)
'K8�'y)L80%E3�1(-4,9X(:CXE'*N*'J8|<],C?&84%(3�RE:C80:�X	3H'*6EI�I93H6E37-0:C8435R¬XV<¬:�GH3H-480:C'*6�+ ,.-�R¬>�,fRf37N2`A84%E3�XM35)|8
)4GH,.-0'K6EI�+ ,.-�R�'y) 84%E3L,96E3q+�'J80%W84%E3L%E'*I.%(37)�8r1E-4,9X(:CX('KN*'J8|<Ed#S
��6�84%E'y)�1(:C1	3H-5k"+F3�O()437R®ZF,96980'K6=OE,9O()\{w3H6M)�'K8|<�}r'yRERf3H6�~�:C-0/.,mP]~g,fRf3HNy)7S_$&%E35)�3W:C-03i1E-0,.X(:.XE'KN*'K8|<]Rf376()4'J8|<
?AOE6(G�80'K,96()F,mP.3H-�)437�VOE376(G#35)�,C?�P937G�80,.-�)�:C6MR�k.80%(:C6(/=)�84,L80%E3H'*- )�80:C84'y)|80'*G7:CNE6M:m84O(-439kV:.-43r:
)4OE'K80:.XENK3r84,=,.Nf80,
>U,fRf3HN
84%E3q?A35:m84O(-43qP.35G�80,.-r)437�VOE3H6MG#37) ,9Xf80:.'K6E35RW'K6W84%(3L1E-437P='K,9O()&)|803H1()�,.?T80%E3L1E-0,=GH37)0)�'*6EIMS
��6_80%E3D6E3H�V8L80%E-03H3i)4OEX()437G�80'K,96()7k;}r'yRERf376�~�:C-0/.,mP�~g,fRf37N*)7k"ZF,96V84'*6VO(,.O()L{w3H6()4'K8|<_}r'yRERf376�~�:C-0/.,mP�~g,fRf37N*)
:C6(R�84%(3H'*-&84-�:C'*6E'K6(IU:.-43LGH,.6()4'*RE3H-037Ri'*6�>U,.-03qRE3#80:.'KN²S

����� � 7����;� 6�� /�����$,.�� $��;� "��
ZF,.6()4'*RE3H-w:�)�<f)�843H>­G�%(:.-0:9G�8437-4'*�H35R�X=<�:i)�80:m803��UX	3HN*,.6EI9'K6EIi84,�:UxM6E'J803�)43#8e,.?�1M,V)4)4'*XENK3�)|8�:m8435) � ]!^��2])O&�
O ] j[a � a@bcb@b
a � j9Sr$&%E3�)�<f)�843H>­37P.,.N*P.35)&X=<WG�%(:.6EI.'*6EI�)�80:C843\:C8wRf'y)4GH-43H843L80'K>U3�)|803H1()w:C6(Rg'K80)e3HP9,.N*Of84'*,.6�?A-0,.>
84'*>�3	!F84,�80'K>U3	!#" 
$!&GH:.6�X	3
Rf37)0G#-0'*XM35R�X=<�:U)437�VOE376(G#3q,C?")|8�:m803LP�:.NKO(37) ^��&%>a��'%)( ! a@bcb@bca��'%)(#*+%HjVS
$&%E3�1E-0,.X(:.XE'KN*'K8|<
84,LX	3�'*6i:qI.'*P.3H6U)�80:m803,�w:C8�84'*>U3�!�Rf3H1	3H6(R()Hk9'K6U80%E3�>U,9)�8�I.3H6(3H-�:CNEGH:9)�39kC,.6�80%E3e)�80:m803�,C?	84%E3
)�<f)�843H>�'K6W84%(3.-i1E-437P='K,9O()&)|803H1()&,.?T84%(3L3HP.,9NKOE84'*,.6_`�+�%E3H-03	-iG#,9OENyR�X	3L37�VO(:.NM80,/!�d :C6(R�,.6�84%E3q80'K>U3	!�S�$&+ ,
:.)0)�OE>U1f80'K,96()�:.-43�O()4O(:.NKN*<\>D:.RE3&?A,.-F)4'*>�1(NK'K?A<='K6EIq80%E3r1E-0,.X(NK37>W�;84%(3�x(-�)|8�,96E3.k=GH:.NKN*37R.0�G>�
�1�iG �`�AGg�?�>�21 1;� �WBL��
(k
)|8�:m8435);84%(:C8;80%E'*)"1(-4,9X(:CXE'*N*'J8|<LRf371M376(RE)�,.6EN*<L,.6\84%E3&)�80:m803 :C8;80'K>U33!54Dj&:C6(R\'*)"GH:.NKN*37R�: � GH�i
��
BD�WBL��
w1E-0,.XM:CXE'*NK'K8|<.S
$&%E3L)�35G#,.6MRi,.6(3.kfGH:.NKN*37R��>� �i� BL�i
 �iG
BD�76I�?�>�21 1;� �WBL��
g'*)F80%(:m8&84%('*) 80-0:.6()�'K84'*,.6�1E-0,.X(:.XE'KN*'K8|<URE,V35) 6E,C8rRf371M376(R�,96
!�SSk2'KP93H6�84%E35)�3q8|+ ,D:.)0)�OE>U1f80'K,96()7k=84%E3q80-0:.6()�'K84'*,.6W1E-0,.X(:.XE'*NK'K8|<i:.)0)�O(>�35) 84%E3q?A,9-4>��

U;`8�'%'9 �'%;: ! d�]=<?>;@7>;@)ACB�b ` v.d

$&%E'*)Q)�'K84O(:C84'*,.6�'*)�)4%E,m+�6�'K6�x(I9OE-03 uD` :9d�S"$&%E3&80-0:.6()�'K84'*,.6�1E-0,.X(:.XE'*NK'K84'*37)":C-03�:C-0-0:.6EI.35RL'*6U:2>D:m80-4'K�$D ]_^�< �FE j+�'J80%G< �FE ] U;`8� % ]IHJ9 � %;: ! ]*O|d&:C6(R O0]�j[a � acb@b@b
a �=a7H3] j`a � a@b@bcb
a���S
$&%E3i)|8�:m803DP�:.-4'y:CX(NK3D:m8L80'K>U3/!']�ZgGH:.6E6E,C8LX	3i3#�f1E-037)0)437R_'K6]8437-4>D)q,.?F80-0:.6()�'K84'*,.6]1E-0,.X(:.XE'*NK'K84'*37)7kT%E376(G#3i:.6
'K6E'K84'y:CN;)|8�:m843q1E-0,.XM:CXE'*NK'K8|<�Rf'y)�84-0'KXEOE84'*,.6�>\O()�8�XM3L1(-4,mP='yRf37R��0\ ])^ \ � ] U;`8�'K ] O�d �[O0]�j[a � a@bcb@b
a�� j9S
$&%E3�)�<f)�8437>U)D84%(:C8�GH:C6�X	3�Rf37)0G#-0'*XM35R®'*6�)�OMG�%®803H-0>D)i:C-03�I.,mP.37-46(37R�X=<a:ML ��G�N[� 3PO�GH� F �A�>�g:.6(R®84%E3_)�3H8
Q ])^RD aH\0jr'*)�G7:CN*NK35R�:�L ��G�N[� 3.L�� �[�@	p,C?p,.-�Rf3H-&j9S���~�:.-4/9,mP
~g,fRf3HNM:CN*NK,m+r)�80%E3rRf3#xM6E'J80'K,96U,C?�:q1E-4,9X(:CX('KN*'J8|<



� � q �������	�
� txw���
	�

RE3H6()4'J8|<�?AOE6(G#84'*,.6�,mP.37-&)437�VOE376(G#35)&,C?")|8�:m8435)H�

U�`�� ]=� ! a � # a@b@bcb@a � % dS]*\ >��
%;: !�
� � K

< >��8>���� B?b `��9d

$&%(32)�80:C84'y)|80'*G7:CN(6M:m84O(-43w,C?T~�:.-4/9,mP�~g,fRf37N*)F'*)FP.37-4<�'*>�1	,.-480:.6V8FX	37GH:.O()43r'J8�:CN*N*,m+r)�84%(3H> 84,�>�,fRf37Np6E,.'y)�<U:C6MR
Pm:.-4'y:CXEN*3L)�37-4'*37)&)4O(G�%g:.) 80%E,9)43qO()�OM:CN*NK<i376(G#,9OE6V8437-435R�'*6�-435:CN�RE:m8�:ES
ZF,96()4'*Rf37-L6E,m+ª:�)4<f)|803H>�+�%E37-43U80%E3D)|8�:m803D'*)q6E,.8
,.X()43H-0Pm:CXEN*3URf'K-037G#84N*<.k;XEOf8L84%(-4,9OEI.%¬:�)|80,=G�%M:.)�84'yG�1(-4,fG#35)4)
` )�373Dx(I9OE-43Du�`�XMd�d#S���6�,C84%(3H-
+ ,.-�RE)7kT+�%E376¬84%E3�)4<f)|803H> '*)\'K6�)�80:C843 O�k�:.6�,.X()43H-0Pm:m80'K,96	��'y)
37>U'J848437R¬+�'K84%
1(-4,9X(:CXE'*N*'J8|<�RE3H6()4'J8|<�?AOE6(G#84'*,.6�
 � `��	d#SQ� 8r37:9G�%�80'K>U3\)�84371�k(:URf'Ko	37-4376V8r,.X()43H-0Pm:m84'*,.6�'*)r3H>U'J848435RW?A,.N*NK,m+�'*6EI�84%E3RE'*)�84-0'KX(Of84'*,.6�-03HNy:m8435Ri80,�84%E3
)�80:C843
:.)0)4OE>U37R�XV<i84%E3
)4<f)|803H>�S
RfO(G�%W:�)4<=)�8437>�GH:.6�X	3LRf37)0G#-0'KX	37R�'*6�803H-0>U) ,.?�:�
'B �5�`�A
 L �iG�N`� 3$L�� �[�@	&`�?A,.-r:�I.,=,fRi'*6V84-0,fRfO(G�80'K,96�)43H3DhKj.jCk
j � k	j7t l d�kV84%(3r+F,9-0R�
 B �5�`�A
�)4:�<='*6EIq84%M:m8Q80%E3w)�80:C843rPm:.-4'y:CXEN*3eG7:C6E6E,.8QX	3r,.X()43H-0P.35RURf'K-037G#84N*<.S"��6D80%E'*)FGH:9)�3e:.N*)4,(k
+ 3�,9Xf80:.'K6�:�1E-4,9X(:CX('KN*'J8|<¬Rf376()�'K8|<_?AOE6(G�80'K,96�k�XEOf8URf3#xM6E37R�,96¬84%E3W)�1M:.G#3�,C?r,.XM)�37-4Pm:m80'K,96�)�35�9O(3H6(GH37)
-�:m80%E3H-
80%(:C6�,.6�)�80:C8432)�35�9O(3H6(GH37)7S�$&%E3w1E-0,.X(:.XE'KN*'K8|<�,.?T%(:�P='K6(I\:C6i,9X()43H-0P�:C84'*,.6D)437�VOE3H6MG#3�� ] ^�� ! a�� # a@b@bcbAa����1jqGH:.6
X	3L+�-0'J84843H6g:9) ?A,.N*NK,m+r)7�

U;`���d�] �
��� ��� > ��� > B ������� � >�� ���

\ >�� 
 >�� ` � ! d
� : !�
% � K

< > @ > @ � B�
 > @ � BC` � %)( ! dAb `²�Cd

$&%('*)w37�VO(:C84'*,.6gO()437)e84%E3�)4:.>U3
3HN*3H>U3H6V8�)wRf35)4GH-4'*X	37R�'*6g84%E3UGH:9)�3\,C?"84%E3U~�:.-4/9,mP�~g,fRf3HNy)2:.)r+ 3HN*N;:9)r80%E3�)43#8
!-])^"
 ! ` �pd
a#
 # `��	dAa@bcb@b@a#
 � `��	d
j9S��e6�}w~�~±'*)�84%E376�RE3#x(6E35RWXV<i84%E3
)43#8 Q ] ^�D�a�!Ia�\0j9S
�b8q'y)e37PV'yRf376982'K6_37�VO(:C84'*,.6]�U84%(:C87k�G�%(:C6(I.'*6EID84%(3�37NK37>�376V80)w,C? Q kp84%E3�1E-4,9X(:CX('KN*'J8|<gRf'y)�84-0'KXEOE84'*,.6nG�%(:.6EI.35)Hk	'*6
,.84%E37-�+F,9-0R()HkiU�`��idF'y)rRf35)4GH-4'*XM35R�X=<2U;`�� 9 Q d�S
�c?AOE6(RE:.>U3H6V80:.N(1E-0,.XEN*3H> '*6i:C1E1EN*<='K6(IL84%E3w}e~�~�)F'y)�%E,m+®84,LxM6(R�k=I.'*P.376U:\)�<f)�843H>ª84,\XM3r>U,fRf37NK35R�k.80%E3 J � � �
}w~�~ `A+ 3D+�'KN*NQRf'y)0G#O()0)qN*:C8437-L+�%(:m8
'y)q>U37:C6V8
X=<�J �c� �Ed#k;'*6¬,C84%(3H-L+ ,.-�RE)Hk�%(,m+�84,g35)|80'K>D:C843DG#,9-4-037G#84N*<�84%E3
1M:C-�:C>U3#803H-�)F,.? Q S�$&%E'y)rG#376V84-�:CNp'*)0)4OE3L'*)�RE'*)0G#O()0)437R�'K6g)4OEX()437G�80'K,96�vES t(S

�#��� $�$S6�� 7�6�:;$S: �&% �,6 � 7 �(' �)7�� �;�,6 � /+� ��$ .�� $��;�,"��
[�%(3H6i80%E3e>U,fRf37N*) Rf37:.N(+�'K84%WG#,.6V80'K6=OE,9O()�,.XM)�37-4Pm:m80'K,96()7kC84%(3H<D:C-03eGH:.NKN*37RWZF,.6V84'*6=OE,.O()F{e376()4'J8|<U}e~�~n)HS�$&%E3
37>U'*)0)�'*,.6�1E-4,9X(:CX('KN*'J8|<�?AOE6MG�84'*,.6�,C?�803H6iO()437R�'K6�84%E'y) GH:.)43e'y) :�~g'K�=84OE-03e,.? kq:CO()0)4'*:.6()HkV'²S 39S":\+F37'KI9%V8437R�)�OE>°,.?
)e,.-0>D:CN�Rf'y)|80-4'*XEOf80'K,96()7�


 � ` �pd�]+*�
E-, � E �a` � a#. �FE a0/ �FE d�]+*�

E1, �FE
j

` � \Td324J9 . �FE 9
B46587 U;`

j
� ` � 49/ �FE d;:<. : !�FE ` � 49/ �FE d�d `��9d

+�%(3H-03 -w'*)T84%E3 Rf'*>�376()4'K,96
,C?f80%E3Q,9X()�37-4Pm:C84'*,.6()6�Tk"/ �FE 84%E3 >U37:C6\,C?5kq:COM)4)4'*:.6�Hr'*6�)�80:C843�O�k
, � E 80%E3FGH,V3H�iG#'*3H6V80)

,.?;80%E3L+ 3H'*I.%V8435R�)4OE> :.6(R=. � E 84%E3
GH,mPm:C-0'*:.6(G#32>D:m84-0'K��,C?1kq:CO()0)�'y:C6/HU'*6g)|8�:m843'O�S
RfO(G�%g:�Rf'y)�84-0'KXEOE84'*,.6W?AOE6(G#84'*,.6�kE+�%(3H6?>�803H6(RE) 80,U'K6fxM6E'J8|<9kE%(:9)FO(6E'KP93H-�)4:.N�:C1E1E-0,��f'K>D:C84'*,.6�1(-4,91M37-�80'K35) :.6(R�'*)
80%E3H6�)4OE'J8�:CXEN*3w84,�>�,fRf37N�RE:m8�:
+�'K84%WOE6E/=6E,m+�6�Rf'y)�84-0'KXEOE84'*,.6�kE)4O(G�%�:9)�80%E3qRE:m8�:\3H�V80-0:9G�8037RU?A-0,.>°%(:.6(Rf+�-0'J8484376
+ ,.-�RE)7S
z 6U80%E3r,.84%E37-�%(:C6MR�kV:q>U'K�=84OE-03r,C?,kq:.O()4)4'y:C6()�'y)�G�%(:.-0:9G�803H-0'K�737R�XV<�>D:C6=<\1M:C-�:C>U3#803H-�)�`A>U'J�=80OE-43wG#,=3#�iG#'*3H6V8�)Hk
>U35:C6()7k9GH,mP�:.-4'y:C6MG#3 >U:C84-0'*GH37)�d�S"$&%E3r:C>U,9OE6V8",.?M80-0:.'K6('K6EIq>D:m803H-0'*:.Nf6E37GH37)0)4:.-4<
?A,.-�-03HN*'*:.XENK3 80-0:.'K6E'*6EIL'y)"-437N*:C8435R
80,�84%(3�6=OE>\X	3H-�,.?V1M:C-�:C>U3#803H-�)�:C6(R�k�G#,96=P.3H-�)43HN*<.kHI9'KP93H6q:�G#37-�8�:C'*6q:.>U,.OE6V8�,C?=80-0:.'K6E'*6EI�>D:m803H-0'*:.N k7,.6EN*<e>U'K�=84OE-037)
+�'K84%�N*37)0)&84%M:C6�:�GH,.-0-435)�1	,.6MRf'K6(I�6=OE>�XM37-�,C?"1(:C-�:C>U3#803H-�)&GH:C6WX	3L-437NK'y:CXEN*<D80-0:.'K6E35R�S
��6_,.-�Rf3H-e84,�/.3H371�N*,m+ 84%E3�6=OE>\X	3H-2,C?Q1M:C-�:C>U3#803H-�)Hk(84%E3URE:m8�:i'y)2O()�OM:CN*NK<g:.)0)4OE>U37R�80,�X	3�OE6MG#,.-0-03HNy:m8435R�k	' S 3.S
80%E3�GH,mPm:C-0'*:.6(G#3D,.?�84%E3�,.X()43H-0Pm:m84'*,.6�GH,.>U1M,96E3H6V8�)
'y)\6=OEN*N S_$&%E'*)\>U37:C6M)
80%(:m8�84%E3WG#,mPm:C-0'*:.6(G#3U>D:m80-4'yG#35)@. �%M:�P.3\6(,.6n�73H-0,�37NK37>�376V80)2,.6EN*<g,.6�84%E3U1E-0'K6MG#'*1(:CN"Rf'y:CI.,96(:CN":C6MRg84%(3�6=OE>�XM37-2,.?Q1(:.-0:.>�3H8437-0)r?A,.-q37:9G�%	. � '*)
-037REO(G#35R�?A-0,.> - # 80, -MS
$&%(3W:9)4)4OE>U1f84'*,.6�,.?rOE6(GH,.-0-437N*:C8437RE6E37)0)
'y)\6(,C8�-037:.NK'y)�84'yGD'K6®>U,9)�8�GH:9)�35)\:.6(R¬84%('*)�'*)�:n)43HP93H-03iN*'K>U'K8�,96¬84%E3
1	3H-4?A,.-0>D:C6(GH3w,.?�84%(3w>U,fRf3HNy)7S z 6i84%(3w,.84%E37- %M:C6(R�k=80%E3w84-�:C'*6E'K6(I�,.?T>U,=RE3HNy)F+�'K84%=kq:COM)4)4'*:.6()F1E-435)�376V84'*6EI
?AOEN*N



� q �������	�
� txw���
	� �

G#,mPm:C-0'*:.6(G#3Q>U:C84-0'*GH37);-435�VOE'K-037)�84,=,e>D:.6V<280-0:.'K6E'*6EI2)4:.>�1(NK35)HS�$&%E3 )4,.N*Of80'K,96L84,e84%E3&1E-0,.XEN*3H> 'y)�80%E3&:C1E1EN*'yGH:m80'K,96
,C?�8435G�%E6E'y�VOE37)�`�)4O(G�%�:.)���-0'K6(GH'K1M:CN ZF,9>�1	,.6(3H6V8��e6(:CN*<f)�'y)
:C6MR���6(Rf371M376(Rf3H6V8iZF,.>U1M,96E3H6V8��e6(:CN*<f)�'y)�d284%(:C87k
84%E-0,.OEI9%W:�I9'KP93H6�84-�:C6()�?A,.-0>�kV>D:./.3284%E3
R(:m80:U:9)&OE6(G#,9-4-03HNy:m8037R�:.)&1	,9)0)�'*XEN*3.S

���W� � � � ��� /17�687�6��
$&%E3
37)�84'*>D:m80'K,96g,C?"84%E3\1(:C-�:C>U3#803H-�) Q ]!^�D a�! aH\0j\'*)eRf,.6E3
84%E-0,.OEI9%g:=�WG��iBD
�BD
 JW1E-0,=GH37RfO(-439SF$&%E'y)eGH,.6()4'*)�80)
,C?pO()�'*6EIL/=6E,m+�6URE:m8�:D`A'*6U84%E3rG7:.)43&,C?	84%E3r%M:C6(Rf+�-0'K84'*6EI284%E'y)�>U37:.6()�84,LOM)�3�,9X()�37-4Pm:C84'*,.6U)�35�9O(3H6(GH37)"3#�=80-0:9G�8435R
?A-4,9>�+ ,.-�RE)&,C?"+�%E'yG�%�80%E3L80-0:.6()4GH-4'*1f80'K,96�'y)�/=6E,m+�6MdF80,D37)�84'*>U:C843L1(:.-0:.>U3#8437-&P�:.NKO(37)&80%(:m8e>D:./.3284%E3\>�,fRf37N*)
)4:C84'y)|?A<�)4,.>U3LG#-0'K843H-0'*,.6�S
$&%E32}w~�~�) :C-03r8|<=1E'yGH:.NKN*<�84-�:C'*6E37RDX=<U>D:m�f'*>�'*�H'*6EI\84%E32NK'*/.37NK'*%E,=,fR'U;`�� � 9 �9d#k=+�%E3H-03�� � 'y)�80%E3w84-�:C'*6E'K6(I�)43#87S
~�:m�f'*>�'*�H'*6EI�84%(3
NK'*/.37NK'*%E,=,fR�GH,.-0-435)�1	,.6MRE)F84,i)43HN*37G�80'K6(I�80%E3L>U,fRf3HNy)&84%M:m8rI.376E3H-�:m803284%E3
RE:C80:�,C?�84%(3q84-�:C'*6E'K6(I
)�3H8r+�'J80%�80%E3L%E'*I.%E35)|8�1E-0,.XM:CXE'*NK'K8|<p�

Q % ] :C-0I�>U:C�
�

�
�
U�`�� � 9 Q dAb ` �9d

$&%E'*)r'*)&+�%(:C8r+F3q>U37:.6�X=< J`� � ��>U,fRf3HNT+�%E3H6�84-�:C'*6E'*6EIU+�'J80%�80%E3
~�:C�='*>\O(> 
�'*/.37NK'*%E,=,fR�GH-4'K8437-4'*,.6TS
}e~�~ 84-�:C'*6E'*6EIq'*)"OM)�O(:.NKN*<
1	3H-4?A,.-0>U37R�+�'J80%�80%E3r�&:COE>�sb[_37N*G�%�:CN*I.,9-4'K84%E> hJj7uEkfj5v=k(j7�fkfjm�VkEj7� l kV:C6�3#�E:C>U1EN*3&,C?
84%E33���f1M35G�8�:m84'*,.6Esb~�:C�f'K>U'*�7:m80'K,96�8037G�%E6('*�VOE39S z 6MG#3q84%(3\>U,fRf3HN;'*)r84-�:C'*6E37R�k(84%E3\1E-4,9X(:CX('KN*'J8|<�,C?�:C6gO(6E/=6E,m+�6
)�35�9O(3H6(GH3e,C?�,9X()43H-0P�:C84'*,.6()QXM37'K6(I\I.376E3H-�:m8037RUX=<�84%E32>U,fRf3HNpGH:.6iXM3237)�84'*>D:m8037R�S"��6i%(:.6(Rf+�-0'J80'K6(I\-037G#,9I.6E'K84'*,.6Tk
:�Rf'Ko	37-4376V8w>U,fRf3HN;?A,.-w37:.G�%g+ ,.-�R�'*6n:iN*'*)�8w,.?Q:CN*NK,m+ 37R�80-0:.6()4GH-4'*1f80'K,96()\` GH:CN*N*37R 	����`B F ��
pdw'y)�80-0:.'K6E35R�Sw{wOE-0'K6(I
-435G#,.I96E'K84'*,.6�k984%E3q+ ,.-�RiG#,9-4-037)41	,.6(Rf'*6EIL80,\80%E3q>U,9)�8 N*'K/93HN*<U>�,fRf37N�`�80%E3q,.6E3wI.'*PV'*6EI�84%E32%E'*I.%E35)|8&1E-0,.X(:.XE'*NK'K8|<Ed
'*)r)43HN*37G#8435R�:9) 84-�:C6()0G#-0'K1E84'*,.6�,.?;80%E3L%(:.6(Rf+�-0'J84843H6gRE:C80:(S

� �±¶2��¶ �"��¶
��¨	�C����©

$&%E3UO()�3�,C?rZF,.6V84'*6=OE,.OM)w{w3H6()4'K8|<n}e~�~n)q'K6=P.,9NKP937)e84%E3U35)|80'K>D:m80'K,96n,.?Q>D:C6=<g1(:C-�:C>U3H843H-�)2RfOE-0'K6EI�84-�:C'*6E'*6EI(S
$&%E'*)e'*)w:C6g'*>U1M,9-�8�:C6V8eN*'K>U'K8wX	37GH:.O()43
'J82-435�VOE'K-037)r%VO(I.3\:.>�,9OE6V80)�,.?"84-�:C'*6E'K6(I�RE:m8�:U84%M:m8wG7:C6gX	3�Rf'K�iG#OENK8e80,
,.Xf8�:C'*6�S��e6U'K>U1	,.-480:C6V8�-037RfO(G#84'*,.6�,C?M84%E3�6=OE>�XM37-�,C?p1(:C-�:C>U3#803H-�)"GH:C6�X	3&:9G�%E'*3HP.35R\X=<
OM)�'*6EI kq:CO()0)4'*:.6()�+�'J80%
Rf'*:.I.,96(:CNpG#,mPm:C-0'y:C6(GH3r>D:m84-0'yG#37)F'*6�80%E3q>�'K�=84OE-037) O()437R�:.)F3H>U'y)4)4'K,96�1E-0,.XM:CXE'*NK'K84'*37)q` )�3732)437G#84'*,.6WvES � d�S"$&%E3qO()43
,C?�Rf'*:.I.,96(:CN�GH,mP�:.-4'y:C6MG#3q>D:m84-0'yG#37)�GH,.-0-435)�1	,.6MRE) 84,U80%E3
%=<=1M,.84%E35)�'y)�,C?31l
 F ��G
GH�A	 �i� � ��R(:m80:(SQ$&%E3\R(:m80:U'y)r)0:C'yR
OE6(G#,9-4-03HNy:m8037R�+�%E3H6W84%(3
G#,mPm:C-0'*:.6(G#32,C?"G#,9>�1	,.6(3H6V80)�OQ:.6(R/Hg`PO�
] H=d 'y)&�H37-4,M�

�X^=` 7 � 4
�7 � dH` 7 E 4��7 E d
j ]QZ `�jcZVd
+�%E3H-03 7 � :.6(R 7 E :.-43LGH,.>U1M,96E3H6V8�)�OQ:C6(R/HU,.?�P937G#84,.-��¬:C6(R��7 � :C6(R��7 E 84%(3H'*-r-435)�1	37G#84'*P.3q>U37:.6()HS$&%E32GH,.6(RE'J80'K,96i'K6�37�VO(:C84'*,.6�j Z
'y)QI93H6E37-0:.NKN*<�6(,C8 84-0OE3r?A,9-F-037:.N	RE:C80:(kVX(Of8F80%E'y) G7:C6iX	32>U:9Rf3w:9)QO(6(G#,9-4-03HNy:m8037R
:.)&1	,9)0)�'*XEN*3w80%E-0,.OEI9%W:.1E1M,V)�'K843280-0:.6()|?A,9-4>D)7S"��6�80%E3
)4'K>U1EN*37)�8rGH:.)43.k=80%E3q84-�:C6M)|?A,9-4>«'y)&N*'K6E35:C-5�

� ]=D�� `�j.j�d
+�%E3H-03��_'y)&80%E3
,.-0'*I.'*6(:CNpP.35G�80,.-5k � 84%E3L80-0:.6()�?A,.-0>�35R�P937G#84,.-�:.6(RGD�:����G-i>U:C84-0'J�]` -i'y)&80%E3\Rf'*>U3H6()4'K,96�,C?
84%E3L,9-4'*I.'*6(:CNpP937G�80,.-�d�S
[�%E3H6��Q]�-MkQ80%E3W84-�:C6()�?A,.-0>£)4'K>U1EN*<�G#,9-4-037)41M,96(RE)\84,�:]G�%(:C6EI93�,.?e-03#?A3H-03H6MG#3�?A-0:.>�39kQ+�%E376���� -(kQ84%E3
84-�:C6()�?A,.-0>@GH,.-0-435)�1	,.6MRE)�80,w:r1(-4,[M|37G�80'K,96L,C?E80%E3Q,9-4'*I.'*6(:.N9RE:C80:r,96V84,w:w)�O(X()�1M:.G#3Q,C?E80%E3Q,9-4'*I.'*6(:CNC-Cs�Rf'*>U3H6()4'K,96(:CN
)�1(:9G#39S2$&%E'y)qRf3#803H-0>U'K6E35)w:WRf'*>U3H6()4'K,96(:CN*'K8|<W-037REO(G�80'K,96g84%(:C8w?AO(-�80%E3H-qRf37GH-435:.)437)r84%E3�6=OE>\X	3H-q,C?�1M:C-�:C>U3#803H-�)
'K6_84%E3D}w~�~�)7S
[�%E'*NK3U'*6n80%E3DGH:.)43\,.?�� ] -�84%E3DRE:C80:W:C-03�)4'K>U1EN*<�-03H1E-037)43H6V8037Rg'*6]:WRf'Ko	37-4376V82+&:�<.kp+�%E376
:n-037RfOMG�84'*,.6�,C?w84%E3gRf'*>U3H6()4'*,.6(:.NK'K8|<�'*)U1	3H-4?A,.-0>U37R�k�84%E37-43�'y)D:n1	,9)0)�'*XEN*3�'*6f?A,9-4>D:m80'K,96®N*,9)0)7Sa$&%E3�Pm:CN*OE3�,C?
�¬>\O()�8�X	3�)43HN*37G#8435R�:.)�:�84-�:.Rf3Hs²,.o®X	3#8|+ 3H376¬84%E3�:.RfPm:.698�:CI937)
RfO(3i84,_Rf'K>U376()�'*,.6M:CN*'J8|<]-435RfO(G#84'*,.6a:.6(R]84%E3
Rf'*)0:.REP�:.6V80:CI937)&RfOE3q80,U'K6f?A,9-4>D:C84'*,.6WNK,V)4)7S
$&%E3�37NK37>U3H6V80)w,C? D :C-03\G�%E,V)�376�'*6n,.-�Rf37-r84,WI.'*P.3�:i-03H1E-037)43H6V8�:m84'*,.6g,.?�84%E3URE:C80:D80%(:m8q'y)w>U,9-43�)�OE'K80:.XEN*3
?A,.-
84%E3r1(-4,fG#35)4)4'*6EI(S�$&%E'*)�>�35:C6()7kC'*6D,.OE-�G7:.)43.km80,L%(:�P.3�RE:C80:L:9)�OE6(GH,.-0-437N*:C8437R�:C6(R�N*,m+�RE'K>U3H6M)�'*,.6(:.NE:.)�1	,9)0)4'KXEN*3.S
��6�80%E3L6E3H�V8r)4OEX()437G#84'*,.6() 8|+ ,�84-�:C6()�?A,.-0>D)Q80%(:m8rG7:C6WXM3LO()437R�?A,.-r)4O(G�%W1EOE-01M,V)�3q+�'*NKNTXM3L3H�f:.>U'K6E35R�'*6gRf3#8�:C'*N �
��-0'K6(GH'K1M:CN;ZF,.>U1	,.6E376V8��e6(:CN*<f)�'y)L`��&Z �wd&:.6(R���6MRf3H1	3H6(RE3H6V8qZF,.>U1	,.6E376V8��e6(:CN*<f)�'y)L`A�4Z �2d�S



� � q �������	�
� txw���
	�

�#��� � ��7H6�4Y7%&8/1"�$�$S+-&'$S6��,6���� 6;/1";'�� 7��
�Q-4'*6(GH'K1(:.N�ZF,.>U1	,.6E376V8e�r6(:.NK<f)4'*)
` � Z �2d&'*)r,.6E3
,.?;80%E3\)4,Cs�GH:.NKN*37R �@� F ��
 � �iG �`�AG 1 �@����� �i��S�$&%E'y)�>U37:.6()�80%(:m8
80%E3H<\O()�3 ,.6(NK<q80%E3&'K6f?A,9-4>D:C84'*,.6\GH,.6V80:.'K6E35R
'*6\80%E3&G#,mPm:C-0'*:.6(G#3F>D:m84-0'K�q,.?(80%E3 R(:m80:wP.35G�80,.-�)HST$&%('*)�GH,.-0-435)�1	,.6(R()
80,_:9)4)4OE>U3D84%M:m8\80%E3�R(:m80:g?A,.N*NK,m+r)�:�Rf'y)|80-4'*XEOf80'K,96aG#,9>�1(NK3H843HN*<�Rf3#803H-0>U'K6E35R�X=<])437GH,.6(R¬,9-0RE3H-
'*6f?A,.-0>D:m80'K,96
`�Pm:C-0'*:.6(G#3�dQ:.6(R�:.6=<U?AOE-�80%E3H-&'*6f?A,.-0>D:m80'K,96�'y)FO(6VOM)�3H?AOEN S�$&%(321(OE-41	,9)432,C?T80%E3L)�35G#,96(Ri,9-0Rf37-F>U3H84%E,fRE)&'y)F8|<V1('Js
G7:CN*NK<i84,Ux(6(R�:�-03H1E-037)43H6V80:C84'*,.6�,C?T80%E3
RE:C80:U>U'K6('K>U'*�H'*6EIU84%E3q-037GH,.6()�84-0O(G�80'K,96]`�>U37:C6Esb)0�VO(:C-035dQ3H-0-4,9-LhJj��fk � Z l S
$&%(32�&Z � GH:.6iX	32Rf3Hx(6E35RiX=<UO()�'*6EI�:
-037G#O(-0)4'KP93�?A,.-0>\O(N*:C84'*,.6�S"$&%E3qRf'K-037G#84'*,.6i,.?�84%E3wx(-�)|8 1E-0'K6(GH'K1M:CN�G#,9>�1	,Cs
6(3H6V8r'*)eRf3#x(6(37R�:.)7�

� ! ]c:C-0I�>D:m���� 	
��� �"! �X^=` �
� �Td$#[j `�j � d

+�%(3H-03 � ! %(:.)F80%E3L)4:.>�3qRf'*>U3H6()4'K,96�:9)Q80%E3LRE:m8�:\P937G#84,.-&:C6MR��n%M:.) �H37-4,�>�35:C6]`�84%('*)�GH,.6(Rf'K84'*,.6�GH:.6�:.NK+&:�<f)X	3\35:.)4'KN*<�:9G�%E'*3HP.35R�X=<W)4OEX()�84-�:.G#84'*6EIU84%E3�>U37:C6gP937G#84,.-e37)�84'*>U:C8435R�,mP.3H-r84%E3\)0:C>U3\)43#8wO()�35RW84,�1M37-�?A,9-4>�84%E3
�&Z �wd#SE$&%E32:.XM,mP93e35�9OM:m84'*,.6WG#,9-4-037)41M,96(RE)�84,�x(6(Rf'*6EI�84%E3qRf'*-435G�80'K,96i84%M:m8r:.G7G#,.O(698�)�?A,9- 84%E32%E'*I.%E35)|8�:C>U,.O(698
,.?�Pm:.-4'y:C6(GH3w+�%(3H6W84%E3
R(:m80:�'y)�1E-0,�M|35G�8435R�,96V84,�'J85S
z 6MG#3 ��4®jqP937G�80,.-�) � � %M:�P.3qXM373H6gRf3H843H-0>U'K6(37R�kf80%E3 � %�� ,96E3LGH:C6�X	3L,.Xf8�:C'*6E37RW:.) ?A,9NKN*,m+r)7�

��
 ] :C-0I >D:m���� 	
��� �"! �X^=h �
� ` � 4


 : !�
� �"!

� � � �
� �Td l #�j `�j7t9d

z 6MG#3L:CN*N�84%(3 � � :.-432?A,9OE6(R�kf80%E3L1E-0'K6MG#'*1(:CN�GH,.>U1M,96E3H6V8 HD,.?�:URE:C80:UP.35G�80,.-��_'y)&I.'*P.376�X=<�� E ] � �
E ��S

��6�1E-�:.G�80'*GH3.kV84%(32)43#8 ,C? � � G#,.-0-037)41M,96(RE)�80,\80%E3q)�3H8 ,.?�3H'*I.3H6=P937G�80,.-�)�,.?�84%E3qG#,mPm:C-0'y:C6(GH3r>D:m84-0'K� � ^ � � � j2:C6MR
80%E3iG#,9-4-037)41	,.6(Rf'*6EI�3H'*I.3H6=Pm:CN*OE35)�� #� :.-43�84%(3DP�:.NKO(37)q,C?F84%E3DPm:.-4'y:C6(GH37)w,C? 84%E3DRE:C80:W1E-0,�M|35G�84'*,.6M)2:.NK,96EI�84%E37'K-RE'K-037G#84'*,.6()7Sg�b8�GH:.6�XM3WRf3H>U,96()|80-0:C8435R�hJj�� l 80%(:m85k�X=<¬:C1E1(-4,��f'*>U:C84'*6EI�84%(3�P.35G�80,.-�) ��+�'J80%�84%E3�x(-�)|8 � � -
1(-4'*6(G#'*1(:.N�G#,.>U1	,.6E376V80)7kf84%E3
:�P93H-�:CI93r>U37:C6g)0�VO(:C-037R�3H-0-4,9- 'y)&I.'*P.376�X=<p�


 
 ] ��
��� 
 ( !

� #� b `�jHuVd

$&%(32Pm:.NKOE3q,.? 
 
 G7:C6�X	3qO()437R�84,URf37GH'*Rf3q+�%E3H84%E37- 84%E3q1E-0,�M|35G�84'*,.6�,C?;84%E3q,.-0'*I.'*6(:CNpRE:m8�:\,96V84,U:�)4OEX()41(:.GH3w,.?
RE'K>U3H6M)�'*,.6 �DI.'*P.37)Q-0:.'*)43�80,�:C6�:.GHGH3H1f8�:CXEN*3r37-4-0,.-�,9-Q6E,.82` :CNK84%E,9OEI.%D80%E'y)Q'y)Q6(,C8Q80%E3wGH-4'K8437-4'*,.6D+ 3eOM)�35RD'K6i84%E3
3H�f1M37-4'*3H>U6V80)rRE37)0G#-0'KX	37R�'K6W80%E'*)r1(:C1	3H-�d�S
$&%(3�O()43�,C?E� Z ��'K6q80%E3QG#,96V843#�=8T,.?f%(:C6(RE+�-4'K84'*6EI�-037G#,9I.6E'K84'*,.62X(:9)�35Rq,.6\ZF,.6V84'*6=OE,.OM)�{e376()4'J8|<q}r'yRERf376\~�:C-0/.,mP
~�,=RE3HNy)�%(:.)�)43HP93H-�:CNf:.REP�:.6V80:CI937)7ST$&%E3&x(-�)�8",96E3�'y)�84%E3rRf'*>U3H6()4'*,.6U-435RfO(G#84'*,.6�,C?	84%E3rRE:C80:(ST��6�84%E3�%=<=1	,C84%(37)4'*)
80%(:m8e84%E3
Pm:.-4'y:C6(GH3q'*)�35)4)43H6V80'*:.NKN*<�RfO(3q84,i'*6f?A,.-0>D:m80'K,96WGH,.6V80:.'K6E35RW'K6�80%E3
RE:m8�:EkM'J8r'y)r1	,9)0)�'*XEN*3q84,iRf'y)0GH:C-�R�84%E3
GH,.>U1	,.6E37698�)FGH,.-0-435)�1	,.6MRf'K6(Iw80,
80%E3w)4>D:CN*NK35)|8 3H'*I.3H6=Pm:CN*OE35)HS�$&%E3e-037RfOMG�84'*,.6�,C?p84%E3qRE:C80:
Rf'*>U3H6()4'*,.6�:.NKN*,m+r)"84,
OM)�3L>U,fRf3HNy)&+�'K84%�NK35)4)r1(:C-�:C>U3#803H-�)�80%(:m8e:.-43280%E3H6�37:9)�'*3H- 80,U84-�:C'*6�S
$&%(3e)�35G#,96(R�,.6E39kV)41M35G#'KxMGH:.NKN*<\-03HNy:m8037R�84,
84%E3rOM)�3�,.? kq:.O()0)�'y:C6D~g'K�=84OE-037)�:9)�37>�'y)0)�'*,.6U1E-0,.X(:.XE'*NK'K8|<L?AOE6(G#84'*,.6()7k
'y)&80%(:m8&84%(3
RE:m8�:�'y)rRf35G#,9-4-03HNy:m8037R�kV' S 3.S"80%E3L3HN*3H>U37698�)�,C?;84%E37'K-rGH,mPm:C-0'*:.6(G#32>D:m84-0'K��:C-032)4'*I.6E'KxMGH:.6V84N*<�Rf'Ko	37-437698
?A-0,.> �73H-0,r,.6(NK<L,96L84%E3&1E-0'*6(G#'*1(:CN=Rf'y:CI9,.6(:.N ST$&%('*)":CN*N*,m+r)�84,2O()43 kq:.O()4)4'y:C6();+�'J80%�Rf'y:CI9,.6(:.NVGH,mPm:C-0'*:.6(G#3�>D:m80-4'K�
'*6W84%E3L>U'K�=84OE-037)&-037)4OENK84'*6EIU'K6g:U>\OMG�%W)4>D:CN*NK37-�6VO(>\X	3H-�,C?�1(:C-�:C>U3H843H-�) 'K6W80%E3
}e~�~n)HS

�#��� �`6���� &'�,6 �;�,6�� $ $S+-&'$S6;�,6���� 6;/1"�',� 7��
��6MRf3H1	3H6(RE3H6V8iZF,9>U1M,96E3H6V8��e6(:CN*<f)�'y)
'y)\:�)�80:C84'y)|80'*G7:CNF>�3H84%E,fR¬?A,9-
80-0:.6()|?A,9-4>U'*6EI�:C6�,9X()43H-0P.37R]>�Of84'yRf'*>�376fs
)4'*,.6(:.N�-0:.6(Rf,.>�P.37G#84,9- '*6V84,iGH,.>U1M,96E3H6V8�) 84%(:C8e:C-03q)�80:C84'y)|80'*G7:CN*NK<�:.)&'*6(Rf3H1	3H6MRf3H6V8�?A-0,.>�35:.G�%�,C84%(3H-e:9)&1M,V)4)4'Js
X(NK3�h � j.k � Zfk �.�5l SF$&+ ,DPm:C-0'*:.XENK35) 7 :C6(R��W:C-03q)0:C'yR�)|8�:m80'*)�84'yGH:.NKN*<�'*6(Rf371M376(Rf3H6V8e+�%(3H6XU;` � � a � E dS] U;` � � dPU;` � E d�S$&%(3r84-�:C6M)|?A,9-4>ªNK35:.Rf'*6EIq84,\84%E3e'K6(RE3H1	3H6(Rf376V8 G#,9>U1M,96E3H6V80)Q'*)Q>U,=RE3HN*37RU?A,9-F)4'K>U1EN*'*GH'J8|<U:.)F:qNK'*6E35:C-�80-0:.6()�?A,.-0>Wk
:9)&'K6W37�VO(:C84'*,.6]`|j.j�d�S�$&%E3q3HN*3H>U37698�)&,C?+D@G7:C6WXM3q35)|80'K>D:m8037R�X=<�)�'*>U1EN*<�:.)0)�O(>�'*6EI�84%(:C8&84%E3LG#,9>U1M,96E3H6V80)&,.?
� :.-43��>� �i� B �
�WB F ��	D	F6 BD
 �`�K���A
 �[�@
��&:C6(R 
E��
 J �51 �>�
BL�i
�h � j l S�$&%E'y)FNy:.)�8�%=<V1	,C80%E37)4'y)Q'y)&6E37GH37)0)4:.-4<�X	37GH:.O()43.kf+�%E376
80%E3�� � :.-43�I9:.O()0)�'y:C6()q:.6(R¬)|8�:m84'y)�84'yGH:CN*N*<�'K6MRf3H1	3H6(RE3H6V87k;84%E3U80-0:.6()�?A,.-0> D°GH:.6]X	3D'yRf3H6V84'Kx(35R_,96EN*<�OE1]84,�:.6
,9-�80%E,.I9,.6(:.N�84-�:C6()�?A,.-0>�:C6(R_80%E'*)L:.>\XE'*I.O('J8|<�>�O()�8
XM3i:�P9,.'yRf37R�SU~g,9-437,mP.3H-5k�:�>U37:.)4OE-03�,.? 6(,.6EIV:CO()0)�'y:C6('J8|<9k



� q �������	�
� txw���
	� �

84%E3 
E�KJ`�@
�� GH�>� 6mkp'*)e-437N*:C8435R�84,D80%E3�)�80:C84'y)|80'*G7:CN�'K6MRf3H1	3H6(RE3H6(GH3\,C?�80%E3\Pm:.-4'y:CXEN*37)e:C6(R�80%E'y)e'y)�80%E3�XM:.)4'*)e,C?"84%E3
1E-0:9G�80'*G7:CN�G#-0'K843H-0'*,.6�OM)�35R�80,�x(6(R�84%E3L'*6(Rf371M376(Rf376982G#,.>U1	,.6E376V80)7S
$&%E3L6E3HI93H6V84-0,.1=<D,.?�:�Pm:C-0'*:.XENK3 � 'y)rRf3#xM6E37R�:.) ?A,9NKN*,m+r)7�

��` � dS] N�` ���������	� d+4 N�` � d `�j5v9d

+�%E3H-03 � �������	� 'y)�:gI9:.O()4)4'y:C6�Pm:C-0'*:.XEN*3D+�'J80%�84%(3�)0:C>U3�G#,mPm:.-4'y:C6(GH3D>D:m84-0'K�¬:.6(R�>U37:.6�:.) � :C6(R N '*)
84%E3
3H6V84-0,.1=<p�

N�` � dS] 4�
_U;` � d=NK,9I,U�` � d�- � b `�j7�Vd

�r6g'*>�1	,.-480:.6V8w:.RfPm:.698�:CI932,.?���` � d�'y)�80%(:m85k('K?�80%E3 � � :C-032?A,.-�G#37R�80,iXM3\OE6(G#,9-4-03HNy:m8037R]`A+�%E'yG�%g'*6g,.OE-eG7:.)43L'*):�RE37)4'K-�:CXEN*3LG#,96(Rf'K84'*,.6Md#kE'J8r'y)&-03HNy:m8435Ri80,U84%E37'K-�>�Of84OM:CN�'*6f?A,.-0>D:m80'K,96��


M` � ! a � # acb@bcbAa � �
d�]���` � d+4 �

�
��` � � d
b `�j��.d

$&%E3i>\OE84O(:.NQ'*6f?A,.-0>D:m84'*,.6¬'y)L80%E3i'*6f?A,.-0>D:m84'*,.6¬80%E3H,9-43H84'yGU>U37:.)4OE-03D,C?&84%(3i'K6MRf3H1	3H6(RE3H6(GH3�,C?&80%E3iPm:C-0'*:.XEN*37)7S
$&%E3r'*6(Rf3H1	3H6MRf3H6V8�G#,.>U1	,.6E376V80)�G7:C6U84%(3H6iX	3r,.XE80:C'*6E35RUXV<�x(6(RE'K6EI\84%E3wRf'K-037G#84'*,.6()Q,C?�>D:m�f'*>\OE> 6E3HI93H6V84-0,.1=<9S
$&%E'*)�80-0:.6()�?A,.-0>U);80%E3��4Z ��1E-4,9XEN*3H>�'*6V84,L:26VO(>�37-4'yGH:.N=,.1f80'K>U'*�7:m80'K,96�1(-4,9XENK37>�S0R='*6(GH3F80%E3�6E37I.3H6V80-4,91V<L'y)"P.37-4<
%E37:�P=<U84,iGH,.>U1EOf803.kE)43HP93H-�:CN�:C1E1(-4,��f'*>U:C84'*,.6()F,C?�'J8r+ 3H-0321E-4,91M,V)�35R�:.NKN*,m+�'K6(I�:�?�:.)�8r:C6(R�-03HN*'*:.XENK3q35)|80'K>D:m80'K,96
,C?�84%E3L'*6(Rf371M376(Rf3H6V8eGH,.>U1M,96E3H6V8�)Lh � tfk � u l S
$&%E3w:9RfPm:C6V80:.I.37)�'K6�:.1E1EN*<='K6EI\�4Z ��84,\84%E3w%(:C6MRf+�-4'K84'*6EI\R(:m80:\'*)�8|+F,.s ?A,9N*RU+�%(3H6i1	3H-4?A,.-0>U'K6EI
84%E3w-435G#,.I96E'K84'*,.6
+�'J80%U}w~�~�)7S ��'*-0)�8"84%E3rR(:m80:w'y)�Rf37GH,.-0-437N*:C8437R�kC)�35G#,.6MR�:2Rf'*>�376()4'K,96�-037RfOMG�84'*,.6UGH:.6�X	3�,.XE80:C'*6E35R
X=<
-037RfO(GH'K6(I
84%E3r6=OE>�XM37-�,C?�'*6(Rf371M376(Rf3H6V8FGH,.>U1	,.6E37698�)�O()437R�`�80%E3eRf'*>U3H6()4'*,.6D,C? � '*6D37�VO(:m80'K,96g`|j.j�d"GH:.6�X	3e)4>D:CN*NK37-"84%(:.6
84%E3
Rf'*>U3H6()4'*,.6�,C? �Td�S

� -0/Wµ]¡r��!H©º¡e����¨­¶
���¹¢Y¡r¨"�g»��"¨

$&%E3�3#�f1	3H-0'K>U37698�)�+ 3H-03�1M37-�?A,9-4>U35Rq,mP.3H-�:r1EOEXEN*'*GHNK<L:�Pm:C'*Ny:CXEN*3�RE:m8�:CX(:9)�3�OM)�35Rq'K6
)43HP93H-�:CNC+ ,.-0/f)	84%(:C8�:C1(1M35:C-037R
'K6]84%(3�N*'K843H-�:m80OE-03�h tfk;vfk � v=k � � l SU$&%(3UR(:m80:.X(:.)43U'*)280%E3�84-�:C6()0G#-0'*1f84'*,.6_,C?�:i803#�=8
3#�=84-�:.G#8435R�?A-0,.>Y80%E3/
 z �
G#,.-01EO()7kM:�G#,9NKN*37G#84'*,.6g,C?�803#�=80)2)4OE1E1	,9)437RW84,�-4371E-037)43H6V8�84%E3U:�P.37-0:.I.323H6EI9NK'y)4%�Sw$&%E3�RE:m8�:.)43#8 ! '*)wG#,9>�1	,9)437R�,C?
u`Z9v.tD+ ,.-�RE)r:C6MR�'K80)wNK3H�='yG#,96n)4'K�73\'y)\j5tV��uMSe$&%E3�NK376EIC80%nRf'y)|80-4'*XEOf80'K,96�,C?Q84%E3�)4:.>�1(NK35)e'y)w)4%E,m+�6�'*6gx(I9OE-03�vfS
$&%E3L1M35:C/D?A,9-�+F,9-0R()F,.?�N*3H6(IC84%gt�'y)�RfOE3q84,U80%E3L%E'*I.%�?A-435�VOE3H6(GH<i,C?"+ ,.-�RE) NK'*/.3X� � �L,9-��i
 �mS
��6�80%E3L6E3H�V8e)4OEX()437G#84'*,.6()7k=84%(3q84-�:C'*6E'K6(I�8037G�%E6('*�VOE3L:.RE,.1f8037RW:C6(R�84%(3L-435)�OENK80)&,9Xf80:.'K6(37RW:C-0321(-435)�37698037R�S

� ��� � � � ��� /17�687�6��
$&%E3_RE:C80:9)�3H8�+ :9)Dx(-�)�8W)41ENK'K8�'*6V84,�80%E-03H3_)4OEX()43#8�)�+�'K84%�:�-0:.6(Rf,9> 1E-0,fG#35)4)7�n80-0:.'K6('K6EI�)�3H8_` � t.� � +F,9-0R()0d#k
P�:.NK'yRE:C84'*,.6�)43#8q`��V�.vq+ ,.-�RE)0dQ:C6(RD8437)�8 )43#8L`|j ZEj5�L)�3H8�d�S�$&%('*)F-4371E-0,=REO(G#35)�84%(3w3H�=1	3H-0'*>�376V80:CN	G#,96(Rf'K84'*,.6()F'K6]h t l S
�cRf'Ko	37-437698 }e~�~­'y)QGH-435:m8435R�?A,.-�35:.G�%UNK3H8�803H-5S"$&%('*)�>D:./.37)�84%E3e)4<f)|803H> �(3#�f'*XEN*3�+�'J80%i-435)�1	37G#8�84,\:LG�%M:C6EI93�,C?
NK3H�='yG#,96UXM35GH:COM)�3&'K8F:CN*NK,m+r);80,LXEOE'*N*R�80%E3�+F,9-0R�>U,fRf3HNy)�:.)�GH,.6(G7:m803H6(:C84'*,.6()",.?	N*3#84843H-Q>�,fRf37N*)7S���6�80%E'y)�+ :�<9kC'K8Q'*)
)�Of�iGH'K37698&80,�%(:�P93e'*6�80%E3w84-�:C'*6E'K6(I�)43#8�)4:.>U1ENK35) ,C?�80%E3qNK3H8�8437-0)&GH,.>U1M,V)�'*6EI\84%E3q+ ,.-�RE)�80,�X	3q>U,=RE3HN*37R�-0:C84%E37-
84%(:.6�)0:C>U1EN*37)�,.?�84%(3e+ ,.-�RE)�80%E3H>D)43HN*P.37)7S�~g,.-03H,mP93H-5km84%(3w6=OE>�XM37-F,.?�1(:C-�:C>U3#803H-�)�'y)Q/93H1f8 NK,m+ 3H-FXM35GH:.O()�3e84%E3
+F,9-0R�>U,=RE3HNy)e)4%(:C-03284%E3
1M:C-�:C>U3#803H-�)&XM37NK,96EI.'*6EIU84,U80%E3\)0:C>U3LN*3#8�803H-�)HS $&%E'y)e:CN*N*,m+r)�:UXM3H8�8437-r80-0:.'K6E'*6EIUI.'*P.376
84%E3
)0:C>U3L:C>U,.O(698�,.?;80-0:.'K6E'*6EIDRE:C80:ES
$&%E3&84-�:C'*6E'*6EIw'y)�6E,.8�1M37-�?A,9-4>U37R�Rf'*-435G�80NK<
,96\80%E3�N*3#8�803H-�>U,fRf37N*)7kCXEOf8�,96\80%E3H'*-QGH,.6(G7:m84376(:m80'K,96()"G#,9-4-037)41M,96(Rf'*6EI
84,�84%E3U+ ,.-�RE)e'*6_84%E3�84-�:C'*6E'*6EIW)43#85S\$&%E'y)w8437G�%(6E'*�VOE3U'y)qGH:CN*N*37R � 1 <���� �[��� � GH�iBD
5BD
 J�:.6(R_%(:.)e8|+F,W'*>�1	,.-480:.6V8
:.RfPm:C6V8�:CI.35)H�T84%E3wx(-�)|8 ,.6E3w'*)Q84%M:m8 84%E32NK3H8�803H-�)F:.-43r>U,fRf37NK35Ri+�%E376iXM37'K6(I�1(:.-�8 ,C?T:\+F,9-0Rg`A84%(:C8 'y)�80%E3q:.G�80O(:CN
)�'K84O(:C84'*,.6�,C?E80%E3FN*3#848437-0)�'*6
84%(3 GHOE-0)4'*P.3Q%M:C6(Rf+�-0'K84'*6EIVd#k�84%E3&)�35G#,96(R
,96E3Q'y);84%(:C8�'K8�'*);6E,C8"6E35G#37)0)0:C-0<e80,2)43HI9>�376V8
84%E3L+ ,.-�RE) 'K6V80,DNK3H8�8437-0) 80,D1M37-�?A,9-4>«84%E3q80-0:.'K6E'*6EIMS
$&%E3U84,91M,9NK,9I.<g,C?F84%E3D>U,fRf37N*)L'y)L)�84-0'*G#84N*<�NK3H?�8�s²84,.s²-0'KI9%V8L:.6(Rn84%E3D6=OE>�XM37-L,C?�)|8�:m8435) � :.6(R kq:CO()0)�'y:C6M) >«'*6����� í^ð�³ è ³ ó ³ æ�� í^ð"ï 
 æ ì.ï%³DðBí�ð3³ èTè � í�� ï1ì.ì.ï 
 é.æ"ò � è ø4³Dð"ð"õ�í ç
ç���� eDk�onp1p � eDk�lKa��� :lJbNf	!�lKf-b�l#"�$Bpdk�"�%0pNi%f1e%f'&



j Z � q �������	�
� txw���
	�

80%E3L>U'J�=80OE-435)�'y)&84%E3
)0:C>U32?A,.-�37P.37-4<iN*3#848437-r>U,=RE3HN²S�$&%E3L,.1f80'K>D:.N�Pm:CN*OE37)&,.? � :C6(R?> :C-03L)�37NK35G�8435R�84%E-0,.OEI9%
GH-4,V)4)�sbP�:.NK'yRE:C84'*,.6�h � � l ��:CN*NM80%E3L)�<f)�8437>U) G#,9-4-037)41	,.6(Rf'*6EI\84,UG#,.O(1ENK35)w` � a�>
dQ?�:.NKN*'K6(I�'*6�:�-0:.6EI.32Rf3#803H-0>U'K6E35RiX=<
80%E3D:C>U,.O(698q,C?Q84-�:C'*6E'K6(I�RE:C80:W:C-03
84-�:C'*6E35Rn:C6MRg8435)|8037R�S�$&%E3�)4<f)|803H>YI9'KP='*6EIi80%E3U%E'KI9%E37)�8q-435G#,.I96E'K84'*,.6�-�:m803
,96�84%E3�Pm:CN*'*RE:C84'*,.6�)43#82'*)e-43H80:C'*6E35Rg:.)r,91f84'*>D:CN²S�R=O(G�%�)4<f)|803H>�'*)w-43H84-�:C'*6E37RW,mP93H-�80%E3
OE6E'*,.6n,C?"84-�:C'*6E'*6EI�:C6MR
Pm:.NK'yRE:m80'K,96W)43#8e:.6(R�'*)&8037)�8435R�,mP93H- 84%(3q8437)�8e)43#8�I.'*P='K6EID:�x(6(:.N�>U37:9)�OE-032,C?�84%E3L-037GH,.I.6('J80'K,96�-�:m8439S
$&%('*)q1E-0,fG#35RfOE-03\+&:.)2:C1E1EN*'*37R_O()�'*6EI�:.)2RE:m8�:�37'J80%E3H-q80%E3�-0:�+ ?A35:m84O(-43�P.35G�84,9-0)7k	84%E3D�Q-4'*6(G#'*1(:.N�ZF,9>�1	,.6(3H6V80)
,9-�84%(3\��6(Rf371M376(Rf37698
ZF,.>U1	,.6E37698�)�3#�=80-0:9G�8435RW?A-4,9>«80%E3H>­+�'K84%�� Z ��:C6(R��4Z � -037)41	37G�80'KP93HN*<.S&��6�84%(37)43
N*:9)|8
G7:.)437)7k�80%E3i6=OE>\X	3H-\,C?rG#,9>�1	,.6(3H6V80)L-03#8�:C'*6E37R]%(:9R¬:CNy)�,W84,nXM3i)43#8
80%E-0,.OEI9%¬GH-4,V)4)�sbP�:.NK'yRE:C84'*,.6�Si$&%E3D-037)4OENK80)
,9Xf80:.'K6(37R�:C-032)4%E,m+�6W'K6W80%E3L6E3#�=8e)437G#84'*,.6�S

� ��� ( � 4 $ �S6�7$� 7%$S6T( � � :8" � �
� <¬O()4'K6(I�84%(3 ���=1	37G#80:C84'*,.6fs�~�:m�f'*>U'K�5:m84'*,.6�:.NKI9,.-0'J80%E>�k�'K8U'*)�1M,V)4)4'*XENK3�84,]GH:CNyG#O(N*:C843D80%E3�1(-4,9X(:CXE'*N*'J8|<],C?e:.6
,9X()43H-0P�:C84'*,.6a)437�VOE376(G#3�XM37'K6(I_I93H6E37-0:C8437R�XV<�:n+F,9-0R�>�,fRf37N S��(,.-�37:9G�%�3H6V84-0<�,C?�80%E3�NK3H�f'*GH,.6�k�:]Rf'Ko	37-437698
}w~�~ '*)UX(OE'KNK8iX=<aG#,96(GH:C84376(:m80'K6EI_84%(3W>U,fRf37N*)U-03HNy:m8037Ra84,¬'J8�)UNK3H8�803H-�)HS�$&%E3�+F,9-0R®G#,9-4-037)41M,96(Rf'*6EI�80,]84%E3
>U,fRf37Nw+�'K84%�80%E3n%E'*I.%(37)�8�NK'*/.37NK'*%E,=,fR�'*)�)�37NK35G�8037R�:.)D84-�:C6()0G#-0'K1E84'*,.6�,C?L80%E3nRE:C80:ES []3_:.1E1E-0,��='*>D:m8037Ra84%E3
N*'*/.3HN*'*%E,=,=R�O()4'*6EIL84%(3��e'K843H-0XE'	:CN*I.,.-0'K84%E>�h � �fk � � l +�%E'yG�%DG#,.>U1EOE8437)�84%E3eNK'*/.37NK'*%E,=,fR�,.?M80%E3r,91f84'*>D:CN(:.NK'*I.6E>U37698
X	3#8|+ 3H376W84%E3L,9X()�37-4P937RW)�35�VOE3H6(GH3L:C6(R�84%E3�)|8�:m8435)&,C?�84%E3L>U,fRf37N SQ$&%(3qx(-0)�8r)�<f)�8437>�+&:.) ,.Xf8�:C'*6E37RWO()4'*6EI�84%E3
-�:�+�?A35:m80OE-43DP937G#84,.-�)7S Rf<=)�8437>D)L+�'J80%av�� � � j5vW:C6MR®j�� >���j7uW+ 3H-03�84-�:C'*6E37R],mP93H-284%E3i84-�:C'*6E'K6(I�)43#8
:.6(Rg8037)�8435Rg,mP.37-r84%(3�Pm:CN*'yRE:m80'K,96n)�3H87Sq$&%E3�XM35)|8q:.GHGHOE-�:.G#<W+&:.)r,9Xf80:.'K6(37R�X=<W84%(3�)4<f)|803H>­+�'J80% � ] j9j�:C6MR
> ] j � Sg�b8�+&:.)
84-�:C'*6E37R�:.I9:.'K6¬,mP.37-L84%(3�)43#8�GH,.>U1M,V)�35R¬,C?�80%E3i80-0:.'K6E'*6EIn:.6(R¬,C?&80%E3�Pm:CN*'yRE:m80'K,96�)�3H8�:C6MR
8037)�8435R�,mP93H- 84%(3q8437)�8e)43#87S�$&%(32-037GH,.I96E'J80'K,96�-�:m803q,.Xf8�:C'*6E37R]`�80%E3LNK3H�f'*GH,.6�)�'*�H3q'y)Lj7t=��uVdQ'y)��	� b 
 &�S
��)�35G#,.6MR])4<f)|803H> + :9)q,.Xf8�:C'*6E37R]O()4'K6(I�84%E3��Q-4'*6(GH'K1(:.NFZF,.>U1	,.6E37698�)L3#�=80-0:9G�8435R�?A-0,.> 84%E3�RE:m8�:ES�{w'Jop3H-03H6V8
)4<f)|803H>D)�GH:.6�X	3�,.XE80:C'*6E35R\6E,.8�,.6EN*<
X=<\Pm:C-0<='K6(I � :C6(R@>Uk.X(Of8Q:CNy)�,2X=<\G�%(:.6EI.'*6EIw84%E3�6=OE>�XM37-�� ,.?	��-0'*6(G#'*1(:CN
ZF,9>U1M,96E3H6V80)&-03#8�:C'*6E37R�S"$&%(3q:.>U,.OE6V8�,C?�P�:.-4'y:C6MG#3q:.)&:�?AOE6(G�80'K,96�,C?T80%E3q6=OE>\X	3H-�,.?���-0'*6(G#'*1(:CNTZF,9>�1	,.6(3H6V80)
-03#8�:C'*6E37R�'y)2)�%E,m+�6g'*6gx(I9OE-03\�ES�R='*6(GH3
84%(3\Ny:.)�82G#,9>U1M,96E3H6V80)w:.G7G#,.O(698e?A,.-w:�)�>D:CN*N;:.>U,.OE6V8w,.?�P�:.-4'y:C6MG#3.kM+F3
G7:C6�3#�f1	37G#8 80%(:m8�80%E3LN*,9)0)&,C?"'K6f?A,9-4>D:C84'*,.6W+�%E3H6W3HN*'K>U'*6(:m80'K6(IU84%E37>�'y)�6E3HI9NK'*I.'*XEN*3.S
Rf<=)�8437>D)&+�'J80%�v
� � �@j.j9kf��� >���j�v\:.6(Rnj5t
������j5�\+ 3H-03r80-0:.'K6E35R�:.6(RD8037)�8435R�S�$&%E3qXM35)|8�-037)4OENK8&+&:.)
,9Xf80:.'K6(37RUX=<�:L)4<f)|803H>�+�'K84% � ]=�Ek >_]�j7tq:C6MR��)]�j7�284%M:m8QI9'KP937)�:C6D:9GHG#O(-0:9G#<
,.?���
,b�� &°`�GH,.-0-435)�1	,.6MRf'K6(I
80,i:�-435RfO(G�80'K,96�,.?"t`Z b t(&ª,.?;80%E3L3H-0-4,9-F-�:m803q+�'J80%W-037)41	37G�8�80,�84%E3
)4<f)|803H>�OM)�'*6EI�84%E3L-�:�+ RE:C80:Vd�S
[]3�-03#80-0:.'K6(37R�`A,mP93H-
Pm:.NK'yRE:m80'K,96�:C6(R�84-�:C'*6E'K6(I�)�3H8�d
:.6(R¬8037)�8437R `A,mP.37-L84%(3i8435)|8U)�3H8�d\:CNy)�,�80%E3�X	37)�8�)4<f)|803H>
,9Xf80:.'K6(37RU?A,9-�� ]_^Vj7t�aHjHu5aHj�v j9S�$&%(3w)4<=)�8437>D)QO()4'*6EI\N*37)0)F�Q-4'*6(GH'K1(:.N�ZF,9>U1M,96E3H6V80)Q%(:�P.32:
1	3H-4?A,.-0>D:C6(GH3rP.37-4<
GHNK,V)�3�84,W80%E3D)�<f)�843H>Y+�'K84%��T]�j7�]`�)43H3�80:.XENK3�j�de:9)2GH,.OENyR_XM3U3#�f1	37G#8437Rn?A-0,.>­84%(3�1(NK,.8q'*6�xMI.OE-03��(S )e,C843
80%(:m8�80%E3
Rf'*>U3H6()4'K,96(:CN*'K8|<i-435RfO(G#84'*,.6�kf'*6W84%E'y)rGH:9)�39kERf,=37)&6E,.8rI.'*P.3q:C6=<�:9RfPm:C6V80:.I.3.S
� 84%('K-�R�)4<f)|803H> + :9)Q,9Xf80:.'K6(37RDO()4'*6EI\80%E32��6(Rf3H1	3H6MRf3H6V8eZF,.>U1M,96E3H6V8�)Q3H�V80-0:9G�8037RU80%E-4,9OEI.%��4Z �
S=��6i80%E'*)&G7:.)43
80%E3
1(:.-0:.>U3#8437-0)F80,DXM3
)43#8rX=<�GH-4,V)4)�sbP�:.NK'yRE:C84'*,.6�:.-43 � k >ª:.6(R 
(kf80%E3
6=OE>�XM37-�,C?"'K6(RE3H1	3H6(Rf376V8wG#,9>�1	,.6(3H6V80)
3H�=84-�:.G�8037RW?A-0,.> 84%E3�RE:m8�:ESr$&%E3
3H�f1ENK,9-435RW-0:.6EI.3L,.?"1M:C-�:C>U3#803H-�)�+ :9)r:.)�?A,.N*NK,m+r)7����� � � j5tEk	v�� >���j�v
:.6(R]j7t�� 
��@j7�(SQ$&%E3LX	37)�8w)4<=)�8437> ` � ]�j9j.k >!]�jHu(k 
3]�jHuVd +&:.) 80-0:.'K6(37RW:CI9:.'K6W,mP.37-&84%E3LO(6E'K,96�,C?�84%E3
80-0:.'K6('K6EI�:C6MRgPm:CN*'*RE:C84'*,.6])�3H8q:.6(Rg8037)�8437Rn,mP.37-r84%(3�8037)�8q)43#8qI.'*P='K6(I�:C6]:.G7G#OE-�:.GH<�,.?����,b�� &±`�GH,.-0-435)�1	,.6MRf'K6(I
80,i:�-435RfO(G�80'K,96�,.? j�vlb �(&ª,.?;80%E3L3H-0-4,9-F-�:m803q+�'J80%W-037)41	37G�8�80,�84%E3
)4<f)|803H>�OM)�'*6EI�84%E3L-�:�+ RE:C80:Vd�S
$&%(3e)4:.>U3�1E-4,fGH37RfOE-03�+&:.)"?A,9NKN*,m+F35R
?A,9-�80%E3r,.1E84'*>U:.N()4<=)�8437>D)�,.Xf8�:C'*6E37RU+�'K84% 
3]_^Vj7t a7j5v aHj7� j2` )�373&80:CX(NK3 � d�S
�e6EN*'K/93�O()�'*6EI
�&Z �
k�84%(3r-435RfO(G#84'*,.6�,C?	84%E3�6=OE>�XM37-�,C?�G#,9>�1	,.6(3H6V80)"O()4'*6EIq�4Z ��Rf3#803H-0>�'*6E35R�:.6U'K>U1E-0,mP.37>�376V8
,.?;80%E3L1	3H-4?A,.-0>U:.6(G#39S
$&%(3\X	37)�8w)�<f)�8437> +&:.)e,.Xf8�:C'*6E37RWX=<�80-0:.'K6('K6EI�,mP.3H-&80%E3��Q-4'*6(GH'K1(:.N�ZF,.>U1	,.6E376V80)7S �b8�)e1	3H-4?A,.-0>D:C6(GH3L,mP.37-&84%E3
R(:m80:�)�3H82OM)�35R�` �.u�b �5&�d�'y)w)4'*I.6E'KxMGH:.6V84N*<�%E'*I.%(3H-w84%(:.6�84%(3�:.G7G#OE-�:.GH'K35)eGHN*:.'K>U37Ra`A,mP.37-r80%E3�)0:C>U3\R(:m80:Vd�'*6®h t l
`A84%E326=OE>\X	3H- ,C?�+ ,.-�RE)Q'K6�84-�:C'*6E'K6(I(kVP�:.NK'yRE:C84'*,.6i:C6MRU8435)|8�)�3H8F'y)�80%E3q)4:.>�39k9X(Of8F80%E3eN*3#�f'yG#,96�)�'*�H3w'*)wj7t9tCu��9:C6MR
80%E3\X	37)�8e1	3H-4?A,.-0>D:C6(GH3L,.Xf8�:C'*6E37RW'y)�� � b �'&�d�k(:.6(Rg)�N*'*I.%V84N*<�X	3#84843H-e84%(:.6�84%E3�-435G#,9I.6E'K84'*,.6W-0:C843L,.?�80%E3\)4<f)|803H>
1(-435)�37698037R�'K6�h vfk � v l `AO()4'*6EI284%E3r)0:C>U3&)�OEXM)�3H80)�:C6MR\N*3#�f'yG#,.6�+ 3 OM)�35R
80%E3r)�<f)�8437>�:.G�%E'*3HP937R�:w-037GH,.I96E'J80'K,96\-�:m803
,.?��.u�b �(&�d�S z 6i80%E3q,C80%E3H-&%(:.6(R�kV84%E'y)&Ny:.)�8�)4<f)|803H>°6E3737RE)&:�+F,9-0R�)�37I.>U3H6V8�:m84'*,.6_`A'*6(G#N*O(Rf'*6EID)�,9>U3w%E37OE-0'*)�84'yGH)
80,�x(6MR¬84%E3�1M,9'K6V8�)
+�%E37-43D80,_GHOf8�d#k�:�?A37:C84OE-03iP.35G�80,.-\,.?rRf'K>U376()�'*,.6 jHu`Z�`A84%E3�?A37:C84OE-03i3#�=80-0:9G�84'*,.6�1(-4,fG#35)4)
35)|80'K>D:C8437)�GH,.>U1EN*3#�D?A35:m84O(-435) )4O(G�%W:.) 1E-0,Cx(N*37) '*6W��Rf'*-435G�84'*,.6M)0d#k980%E3284-�:C'*6E'*6EI�,.?�:�~gOENK84' 
;:�<.3H-&�"3H-�G#371f84-0,.6Tk
80%E3�84-�:C'*6E'*6EI�,.?F}e~�~n)q+�'J80%_:�84,.1	,.N*,.I9<g:CN*NK,m+�'*6EID80-0:.6()�'K84'*,.6M)w6(,C8q,.6EN*<W84,W6E3H'*I.%=X	,.-0'K6EIW)|8�:m8037)U`AN*'K/93�'*6_:



� q �������	�
� txw���
	� j9j

)|80-4'yG�80NK<iN*3#?�84s²-0'*I.%V8�84,91M,9NK,9I.<Ed�k=XEOf8e:.N*)4,�84,U,C80%E3H-r)�80:C8435)
`A-037)4OENK84'*6EIU'K6g:C6WXE'*I.I93H-&6=OE>\X	3H-r,.?;1(:.-0:.>U3#8437-0)�d�S
�;'*I.O(-43g�g)4%E,m+r)L80%E3�-037GH,.I96E'J80'K,96�-0:C843�,.6�80%E3�8037)�8U)43#8U:.)�:g?AOE6MG�84'*,.6®,C?r80%E3W+F,9-0R¬N*3H6EI9%V87S¬$&%E3W)4<f)|803H>
:.G�%E'*3HP937)�:Dj Z[Z(& :.GHGHOE-�:.G#<
?A,.-Q)0:C>U1EN*37)�N*,.6(I.3H-�84%(:.6i)�'K��N*3#84843H-�)7S"$&%(3�NK,m+�-435G#,9I.6E'K84'*,.6U-�:m843&?A,9-Q)4%E,.-48�+F,9-0R()
%(:.)�)43HP93H-�:CN=GH:COM)�35)HS �;'*-�)|85kC+�%E3H6�84%(3H-03&:.-43F?A3H+�N*3#8�803H-�)HkC84%E3&>U'*)0:CN*'*I.6E37>�6V8�,C?p:q)�'*6EI.N*3 NK3H8�8437-�>U,=RE3HNE+�'K84%�84%E3
G#,.-0-037)41M,96(Rf'*6EIeN*3#84843H-Q'K6�84%E3�+ ,.-�R\G7:C6�%(:�P.3&:q)|80-4,96EI2'K6l�MOE3H6(GH3.S"[�%E376\80%E3H-03�:C-03 >U,9-43 NK3H8�803H-�)Hk.:.6�37P.376980O(:CN
>�'y)0:CN*'KI96E>U3H6V8QGH:.6�X	3r37�VOE'*N*'KXE-�:m8037R�X=<\,C80%E3H-�N*3#848437-0)7S���)437GH,.6(R�1E-0,.X(NK37>�'*)�84%(:C8�84%E3r6(,.-0>U:.NK'*�7:C84'*,.6�)4G�%E37>U3
'*)
GH,.6(GH3H'*P.35R�80,g+F,9-4/�,96¬NK,96EI�+F,9-0RE)D`�>U,.-03U84%(:.6¬t�N*3#848437-0)�dq:C6(R]1E-0,fRfO(GH37)L)4,.>U3#80'K>U37)
X(:.R]-037)4OENJ8�)q,mP.37-
)�%E,9-�8�)4:.>�1(NK35)HS=�E,9-
80%E'*)\-435:.)4,.6�kT84%E3�1M37-�?A,9-4>D:.6(G#3D,.?�84%E3�)4<f)|803H> GH:.6�XM3�XM3H8�8437-\,96�RE:m8�:.)43#80)\%(:�P='K6(I�:
NK376EIC80%�RE'*)�84-0'KX(Of84'*,.6W+�'J80%g>U,.-03w+ 3H'*IC80%W,96�80%E3LN*,.6EI93H-�)4:.>U1ENK35)HS

� � �����r»H��¨"!#����¨

$&%E'*)w+ ,.-0/�1E-037)43H6V8435Rg:i)4<=)�8437>�?A,9-r80%E3\,.BU'*6E3
-037GH,.I96E'J80'K,96�,C?QG#O(-0)4'KP93L+F,9-0R()�+�-4'K8�803H6�X=<�:i)4'K6EI9NK3\1M37-0)4,.6�S
�rN*NT80%E3
1E-0,fG#37)0)4'K6EIi)�84371()r+ 3H-03
Rf35)4GH-4'*XM35R�'K6_Rf3#8�:C'*N Sr~g,9-437,mP.37-7kV84%(3�:C1(1ENK'yGH:C84'*,.6g,.?��Q-4'*6(GH'K1(:.N�ZF,.>U1	,.6E376V8
�r6(:.NK<f)4'*)�:.6(RW��6(Rf3H1	3H6MRf3H6V82ZF,.>U1	,.6E376V8��e6(:CN*<f)�'y)&+&:.)&'*6VP937)�84'*I9:C8437R�S
R=3HP93H-�:CNq3#�f1	3H-0'K>U3H6V8�)�+ 3H-03]1M37-�?A,9-4>U37R ,.6 :�1EOEXEN*'*GHNK<�:�P�:.'KNy:CX(NK3]RE:m8�:CX(:9)�39S $&%E3¬-037G#,9I.6E'K84'*,.6�:.GHGHOE-�:.G#<
:.G�%E'*3HP937R�+�'K84%]80%E3D:C1E1E-0,9:9G�%�1E-0,.1	,9)437Rn%E3H-03U'*)7k�84,�,9OE-q/V6(,m+�NK35RfI.39kp84%E3D%E'*I.%(37)�8q:.>�,96EI�84%E3D-037)4OENK80)2,mP.37-
84%E3U)4:.>U3\RE:m8�:i1E-037)43H6V8037Rg'*6�80%E3\N*'J803H-�:m80OE-439Sw$&%E3U:C6M:CN*<=)4'y)r,C?�80%E3�-435G#,.I96E'K84'*,.6g:.)2:D?AOE6MG�84'*,.6_,C?�80%E3�+ ,.-�R
NK376EIC80%a)�%(,m+r)q84%(:C8\80%E3�)4<=)�8437>¯:.G�%E'*3HP937)L:�j Z[Z(&�-037G#,9I.6E'K84'*,.6¬-�:m803U?A,.-�)0:C>U1EN*37)\NK,96EI.37-L84%M:C6a)4'J�¬N*3#8�803H-�)HS
$&%E'*)2)4OEI.I937)�80)&80%(:m8w84%E3�1M37-�?A,9-4>D:.6(G#3L,.?�,.OE-2)�<f)�843H>­'*6g80:9)�/f)e'K6=P.,9NKP='*6EID+ ,.-�RE)r+�'K84%�%('KI9%n:�P.37-0:.I.3qNK376EIC80%
GH:C6WX	3LP.3H-0<iI9,V,fR�S
�F,.84%��&Z �c:C6MRD�4Z �c%(:9Ri:
1	,9)4'K84'*P.3r3Ho	35G�8F,96D84%(3e-037G#,9I.6E'K84'*,.6D-�:m803.kV� Z �c'*6i1(:.-�80'*GHOENy:C-Q-037REO(G#35R�84%E323H-0-4,9-
-0:C843.kV+�'K84%i-037)41M35G�8�80,
80%E3eO()43r,.?�-0:�+�RE:m8�:EkVX=<�t`Z b t(&�S��c?AOE-484%E37-F'*>U1E-4,mP93H>U3H6V8QG7:C6D1E-0,.X(:.XEN*<�X	3e,9Xf80:.'K6E35R
XV<�O()4'K6EI=
 �i
5	 BD
E�>�iG�,.- N`�@G

E�@	"�&Z �°h t`Z l S R=O(G�%�8037G�%E6('*�VOE35)�,C?�803H6�+F,9-4/�XM3H8�8437-r80%(:C6W84%(3
NK'*6E35:C-�80-0:.6()|?A,9-4>
+F3qO()437R�84,U1	3H-4?A,.-0>�� Z �\S
$&%E3�OM)�3�,C?QRE:C80:�Rf3H1	3H6(RE3H6V8L%E3HOE-0'y)|80'*G7)e+&:.)2:�P.,9'*Rf35R�'K6_,.-�Rf3H-w84,�>D:C/.3\84%E3U)4<=)�8437> �(3#�f'*XEN*3�+�'K84%_-435)�1	37G#8
84,i:UG�%(:C6(I.32,C?"+�-4'K8437-7S��r6=<W:.R=sb%E,fGw:.NKI9,.-0'J80%E>°?A,9-&84%E3
)41M35G#'KxMGL)�8|<VN*3q,C?;84%E3L+�-0'J803H-�+&:.)�:�P9,.'yRf37R�S
$&%E3w1(-4'*,.-&'*6f?A,.-0>D:m84'*,.6�:CX	,.Of8 84%E3q+ ,.-�RU?A-037�VOE3H6MG#<i:C6MR�Rf'y)|80-4'*XEOf80'K,96WG7:C6iX	3qO()43#?AOENp80,�'*>U1E-4,mP93r80%E3q-435G#,.I.s
6E'J80'K,96�,.?T)�%E,9-�8F+F,9-0RE)7S"$&%E37)43w:.-43�8|<=1E'yGH:.NKN*<D:C-484'yG#N*37)7kVGH,.6iM|O(6(G�80'K,96()F:.6(RD1E-0,.1	,9)4'K84'*,.6()�84%(:C8&:.1E1M35:C-F,C?�84376i'*6
+�-4'K8�803H6g)�376V843H6MG#37)7S1�E,9-&84%E'y)�-037:.)4,.6Tk=:�1	,9)0)�'*XEN*32?AOf84OE-03
Rf'*-435G�80'K,96�80,�?A,9NKN*,m+ 'y) 84%(3
:C1E1EN*'yGH:m80'K,96�,.?;Ny:C6EI9O(:CI93
>�,fRf37N*)�84%(:C8 8�:C/932'*6V84,i:9GHG#,9OE6V8F80%E'y)�/='K6(RW,.?�'*6f?A,.-0>D:m80'K,96�S

¢Y¡��C¡r��¡e����¡e¨

hKj l $qS RV8437'K6E%(3H-0�.k �rSf^�'*P=NK'*6�k )\Sf��6980-0:C84,9-7k z oMsbN*'K6E3qG#O(-0)4'KP93w)0G#-0'K1E8 + ,.-�RD-037G#,9I.6E'K84'*,.6isQ:\)4OE-4P93H<9kV��6V80N S��MSf,C?
{e,fGHOE>U3H6V8e�r6(:.NK<f)4'*)�:.6(RW^�37GH,.I.6('J80'K,96 � ` � dq`|j�� � �Vdrj��=t9tES

h ��l ^LS=��Ny:C>U,.6(RE,.6�k RpS R=-4'*%(:.-4'²k z 6iN*'*6E3w:.6(RD,Co	sbNK'*6E3e%M:C6(Rf+�-0'K84'*6EI\-037GH,.I.6('J80'K,96��;��G#,.>U1E-03H%(3H6()4'KP93e)4OE-4P93H<9k
�%�S� �®$;-0:.6()7Sf,.6���:m8�85SE�r6�SM:C6(RW~�:.G�%TSE��6V87S �.� `�j5dq` � Z[Z`Z9dF�.t��f�CuMS

h t l �
S	[ S Rf3H6E'*,.-5kM�\S��MSM^�,9XE'*6()�,96�kp�r6�,.oMsbNK'*6E3\GHOE-�)�'*P.3
%M:C6(Rf+�-0'K84'*6EIi-037G#,9I.6E'K84'*,.6g)4<f)|803H>�kM�%� �S��$;-0:.6()�s
:.G#84'*,.6()&,96W��:C8�8437-46W�r6(:.NK<f)4'*)�:.6(R�~�:.G�%('K6E3q��6V8437NKN*'*I.3H6MG#3 � Z�`�tVdq`|j�� �.�VdQt`Z ���=t � j.S

h u l �
S=~�:C-484'²kf}
S=� OE6E/.39k �e)4'K6EI�:\)�80:C84'y)|80'*G7:CN(Ny:C6(I.O(:.I.3r>U,fRf3HNM84,�'*>�1(-4,mP93&84%E321M37-�?A,9-4>D:.6(G#3r,.?T:C6�}w~�~�s
X(:.)437RWG#O(-0)4'KP93w%M:C6(Rf+�-0'K84'*6EIU-435G#,.I96E'K84'*,.6�)4<f)|803H>�kE��6V8437-46M:m84'*,.6M:CN	�.,9OE-06(:CNp,C?���:m848437-46W^�37GH,.I.6('J80'K,96W:.6(R
�r-484'KxMG#'y:CN���6V803HN*NK'*I.376(G#3Uj5vW`�j5dq` � Z[Z(j5dF�9v
� �[Z(S

h v l�� S=$;:�<9kV�"S?
T:.NKN*'yGH:C6TkV~�S�
q%(:.NK'yR�kEZwS �w'*:.-0R=s%kq:COMRf'K6Tk RpS�
q6E37-4-5k z BD'*6E3e%M:C6(Rf+�-0'K8�84376i+ ,.-�RU-435G#,.I96E'K84'*,.6
O()4'K6EI�:i%=<=XE-0'*Rn6E3HO(-0:.N;6E3H8|+F,9-4/g:.6(Rn}e'*RERE3H6¬~�:C-0/.,mPW~g,fRf3HN²k�'*6��w�Q-4,fG#3737Rf'*6EIV)r,C? � %�� ��6V843H-06(:C84'*,.6(:.N
R=<=>U1M,V)�'*OE>�,96 Rf'KI96(:CN��Q-4,fG#35)4)4'*6EI�:.6(RW'J8�)r�r1E1(NK'yGH:C84'*,.6()7k � Z`ZEj.S

h � l ^LS(~�SE}w:C-�:CN*'*G�/pk 
QS�k�S5R=%(:.1E'K-0,(kMZF,9>U1EOf8437-r:C6(RW^�,9XM,.8��e'y)�'*,.6�kE�wRERf'y)�,96�[_35)�N*3H<9k �8Rf�\k�j � � � S



j � � q �������	�
� txw���
	�

h � l �
S �e'*6(G#'y:C-03HN*NK'²k��(SC
�OE3H8�80'K6�kE� 6E3H+�6(,.-0>U:.NK'*�7:C84'*,.6�8435G�%E6E'y�VOE3r?A,9- GHOE-0)4'*P.3r%(:.6(Rf+�-0'J8484376i+F,9-0R()HkV��:m8�803H-06
^�37GH,.I.6('J80'K,96�
T3#8�803H-�) �.� ` �Vd2` � Z`ZEj�dej ZCuVt��	j Z9v[ZES

h � l ^LS;~�S;�F,9�H'*6E,mP='*G.k RpS6)
S Rf-4'*%(:C-0'²k z o	s²N*'K6(3iG#OE-�)�'*P.3i)0G#-0'*1f8
+F,9-0R_-037G#,9I.6E'K84'*,.6TkT�%�S� � $T-�:C6()0:.G#84'*,.6()2,96
��:m8�803H-06��e6(:CN*<f)�'y)�:C6(R�~�:9G�%E'*6E3q��69803HN*NK'*I.376(G#3Uj9jU`�j5dq`�j �.� �9dF� ���=�.t(S

h � l z SF$;-4'*3H-5kr�
S �9:.'K6�kr$qS&$�:m�=87k;�(37:m80OE-03�3#�=84-�:.G#84'*,.6�>U3#80%E,fRE)i?A,9-�G�%(:.-0:9G�803H-D-037G#,9I.6E'K84'*,.6�sU:�)�O(-4P93H<.k
��:m8�803H-06�^�35G#,9I.6E'K84'*,.6 � ��`Au=dq`|j�� �.�VdQ�.u(j��=�.� � S

hKjcZ l�� S 
�35G#OE6Tk?
QSf�F,.8�80,.O�k � SE� 376EI.'*,(k=�"Sf}e:mop6E37-7k�k2-�:.Rf'*3H6V84s²X(:9)�35RUNK35:C-06E'*6EI�:.1E1EN*'K35RD84,URf,fG#O(>�376V8&-037GH,.I.s
6E'J80'K,96�k(�Q-4,fG#373H35Rf'K6(I9) ,C?;84%E3L�%� �S���.��`|j9j5d2`|j�� �.�Vd �.� �C��� � t � u(S

hKj.j l 
�S9^e:CXE'*6E3H-5k9��84Of80,.-0'*:.NE,.6D}r'yRERf376�~�:.-4/9,mP
~g,fRf3HNy)Q:.6(RU)�37NK35G�8435RD:C1E1(NK'yGH:C84'*,.6()�'*6i)41M3737G�%U-435G#,9I.6E'K84'*,.6�k
'K6����\SV[¬:C'*X	3HN²k?
QS 
L:.'Js �EO_`L�QR()HS d�kf^�35:.Rf'*6EI9)Q'K6 R=1	3H37G�%�^�37GH,.I.6('J80'K,96�kV~�,.-0I9:C6 
L:.Of?A>D:C6E6TkV��:.NK,\�eNJ80,(k
Z �
k�j��.� �(k=1E1�S � �V� � � �9�ES

hKj �ml �FS �.37NK'*6E3H/pk�RV8�:m80'*)�84'yGH:.NT~g3#80%E,fRE) ?A,.- R=1M3737G�%�^�37GH,.I96E'J80'K,96�kE~g�|$@��-037)0)Hkpj�� �V�fS
hKj7t l�� S(� 3H6(I.'*,(kE~�:.-4/9,mPV'y:C6�>�,fRf37N*) ?A,9-r)�35�VOE3H6V84'y:CN�R(:m80:(k )r37OE-0:.N;ZF,.>U1EOf80'K6(IIR=OE-0P.3H<f) � `|j�� � �9dej � ���	j5� � S
hKjHu l 
�SE�&:COE>�kE$qSf�"3#80-4'*3.k RV8�:m80'*)�84'yGH:.N�'K6f?A37-4376(G#32?A,9- 1(-4,9X(:CXE'*N*'*)�84'yGr?AO(6(G�80'K,96()&,C?;x(6E'K843L)|8�:m8032>D:.-4/9,mPUG�%M:C'*6()Hk

�r6E6(:.N*)&,.?"~n:m84%(3H>D:m80'*G7:CN,RV8�:m84'y)�84'yGH)rt=��`�j �9�.�9dej5v9vmu �	j5v.�.t(S
hKj5v l 
�S&� :.OE>�k �MS �QI.,.6Tke�r6c'*6E35�9OM:CN*'J8|<�+�'K84%�:.1E1EN*'*G7:m80'K,96()D80,®)�80:m80'*)�84'yGH:.Nw35)|80'K>D:C84'*,.6�?A,9-�1E-0,.XM:CXE'*NK'y)�84'yG

?AOE6(G�80'K,96n,.?Q:i>D:C-0/.,mP�1E-4,fGH37)0)w:.6(R�84,W:i>U,fRf3HN�?A,9-w35G#,.N*,.I9<.k	�FO(NKN*3#80'K6_,C?Q�r>U37-4'yGH:.6n~g3#80%E3H,9-4,9NK,9I.'yGH:.N
R=,fG#'*3#8|<W�CtW`�j �9�V�CdFt.�`Z��ft.�.t(S

hKj7� l 
�S=� :.OE>�k k�SlR=37NKN²k k2-0,m+&84%i?AOE6(G�80'K,96()Q?A,.-�80-0:.6()�?A,.-0>U:C84'*,.6U,.6D>D:.6E'J?A,9N*R()Hk=��:.G.S �MS9~�:C84%�S � �U` � de`|j �9�.�Vd
� j.j�� �9� �=S

hKj�� l 
�Sp� :.OE>�k�$qSp�"3H84-0'K39k k�S R=,9OEN*37)7k )\Sp[_37'*)0)Hk���>U:C�f'K>U'*�7:m80'K,96g8435G�%E6E'y�VOE3�,fG7G#OE-0-4'*6EIi'*6g80%E3�)�80:C84'y)|80'*G7:CN
:C6(:.NK<f)4'*)�,C?e1(-4,9X(:CXE'*N*'*)�84'yGD?AOE6MG�84'*,.6M)U,C?e>D:C-0/.,mP¬G�%(:.'K6()7kQ�e6E6(:CNy)�,C?w~n:m84%(3H>D:m80'*G7:CN;RV80:C84'y)|80'*G7)�u(j¬`|j5d
`|j �=�iZVdrj5�Cu��pj��fj.S

hKj7� l 
�S.�&:CO(>WkV�r6D'*6E37�VO(:.NK'K8|<\:.6(RU:.)0)�,fG#'y:m8037R�>D:m�f'K>U'*�7:C84'*,.6�8435G�%E6E'y�9O(3�'K6D)�80:m80'*)�84'yGH:.NE37)�84'*>D:m80'K,96�?A,9-�1E-0,.Xfs
:CXE'*NK'y)�84'yGe?AO(6(G�80'K,96()�,C?">D:C-0/.,mPU1E-0,fG#37)0)437)7kV��6(37�VO(:CN*'K84'*37)rt�`|j��V� � dej �=�(S

hKj � l ZwS	� 'y)�%E,91�k )r3HO(-0:.N6)r3H8|+F,9-4/f)&?A,9-w��:C8�8437-46�^r37G#,9I.6E'K84'*,.6Tk z �=?A,.-�R �r6E'*P.37-0)4'K8|<���-037)0)7kTj � �9vEkpZF%�Sp�EkM1E1�S
tEjcZ��=t(j �ES

h � Z l �
S=}r<=P �:C-0'K6E376�klR=OE-0P.3H<�,.6i��6MRf3H1	3H6(RE3H6V8�ZF,9>�1	,.6(3H6V8 �e6(:CN*<f)�'y)Hk )r37OE-�:CNpZF,9>U1EOf84'*6EI2RfOE-4P93H<f) � `|j � � �Vd
�Cu��pj � �ES

h � j l �"S;ZF,.>U,.6�kT��6(Rf3H1	3H6MRf3H6V8�ZF,.>U1	,.6E376V8L�e6(:CN*<f)�'y)7kT:W6E3H+ G#,.6MG#3H1E8��9k R='*I.6(:.N���-0,fG#37)0)4'K6EIWt.�¬`�tVd�`|j � �Cu=d
� �V�
�=t(jHu(S

h �.�ml �
S�}r<=P �:C-0'K6(3H6�k �rS z M�:Ek	��6(Rf371M376(Rf3H6V8�ZF,.>U1	,.6E376V82�r6M:CN*<=)4'y)H����84Of80,.-0'*:.N k )r37OE-�:CN6)e3#8|+ ,.-0/f)
j7tn`AuCs|v.d
` � Z`Z[ZVd�uMj.j �=u9t`ZES

h � t l �
S�}r<=P �:C-0'K6E376�k?�(:.)�8;:.6(RL-0,.XEO()�8�xE�f37Rfs²1	,.'*6V8�:CN*I.,9-4'K84%(>U)�?A,.-���6(RE3H1	3H6(Rf376V8�ZF,9>�1	,.6(3H6V8;�r6M:CN*<=)4'y)Hk5�%�S� �
$T-�:C6()0:.G#84'*,.6() ,96 )e3HOE-�:CN )e3#8|+ ,.-0/=)2j ZW` t9dq`�j � � �9dF� � ���=�9tCuMS

h � u l �
S�}r<=P �:C-0'K6(3H6�kp� ?�:9)|8wxE�f37R=sb1M,9'K6V8q:CN*I.,.-0'K84%E> ?A,.-2��6(Rf371M376(Rf3H6V8\ZF,.>U1	,.6E37698q�r6(:.NK<f)4'*)7k )r3HO(-0:.N"ZF,.>�s
1EOf80:C84'*,.6 ��`²�.dq`|j � �V�.drj7u9�.t��	j7u � � S

h � v l�� SM$�:�<.kE�"S 
T:CN*N*'*G7:C6�kE~�S�
q%(:CN*'yR�k	ZwS �w'*:.-0R=s%kq:COMRf'K6Tk5RpS 
q6E37-4-5kE�r6g,.BD'K6E3
GHOE-�)�'*P.3q%(:.6(Rf+�-0'J84843H6�+ ,.-�R
-435G#,.I96E'K84'*,.6�)4<f)|803H>�kE'*6�����-0,fG#3737Rf'*6EI9)F,C?"�%�S� �®^r3HI.'*,.6]jcZiZF,96f?A3H-03H6(GH3.k � Z[ZEj9S



� q �������	�
� txw���
	� j5t

h � � l �
S�~�:.-�80' k;}
S�� OE6E/93.kT$;,m+ :.-0R()eI93H6E37-0:.N�GHOE-0)4'*P.3U)4GH-4'*1f8L-435G#,9I.6E'K84'*,.6�k�'*6��L��-0,fGCSp,C? ��6V84N²S�+F,9-4/f)4%E,.1�,96
�E-0,.6V84'*3H-�) 'K6g}w:C6(Rf+�-0'K84'*6EID^�37GH,.I.6('J80'K,96�k 
q,.-037:(k	j�� �9�Ek=1E1�SEt=�5���ft.�9�ES

h � � l ~�SYRV84,96E3.kTZF-0,9)0)|sbPm:CN*'*RE:C84,9-4<iG�%E,9'*GH3\:C6MR�:.)0)�35)4)4>U3H6V8e,.?Q)|8�:m84'y)�84'yGH:CN;1E-037Rf'yG�80'K,96�k��9,.O(-46(:.NT,.?�84%E3�^�,m<9:.N
RV80:C84'y)|80'*G7:CN,R=,fGH'K3H8|<�t.�W`|j�dq`|j��V��u=drj9j.j��	jHuf�=S

h � � l �
S��w'J803H-0XE' k ��-0-4,9-wX	,.O(6(RE)2?A,.-
GH,.6=P.,9NKOE84'*,.6(:.N�GH,=RE37)q:C6(R]:C6¬:.)4'*>�1E84,C80'*G7:CN*NK<n,.1f80'K>D:CN�Rf35G#,fRf'*6EIg:CN*I.,.s
-4'K84%(>Wk(�%�S�S��$;-0:.6()4:9G�80'K,96() ,.6W��6f?A,.-0>D:m84'*,.6�$&%E37,.-0<D�|$ s0j5tW` � d2`|j��.�=�Cd � �`Z�� � � �(S

h � � l k�S��E,9-46(3H<.kE$&%(3 �w'J803H-0XE'T:.NKI9,.-0'J80%E>�kE��-0,=GH3H35Rf'K6(I9)F,C?"�%�S�S���EjD` t9dq`|j��V�Ct9d � �.��� � �m�ES
h t`Z l �2S RfG�% �,9NK/9,.1f?|k��\S R=>U,.Ny:Ek 
USF~ �OEN*NK37-7k 
q37-46E37Ne��-0'*6(G#'*1(:CNqZF,.>U1M,96E3H6V8��e6(:CN*<f)�'y)7k�'K6��¬�2S RfG�% �,.N*/.,.1E?|k

ZwSE� OE-4I937)7kE�
S5Rf>�,9N*:�`W�QRE)7S d#k(�eREP�:.6(G#35)&'K6 
q37-46E37N�~g3#80%E,fRE)7k(~g�|$ �Q-435)4)7kpj � �.�Ek=1E1TS(t � � �=tVv � S

Preprocessing
Normalization

Window
Sliding

Extraction
Feature

O = [o(1),...,o(T)] HMM

O = [o(1),...,o(T)]

Lloyd

�;'*I.O(-43Uj.���e-0G�%E'K8435G�80OE-43q,.?;80%E3
)�<f)�8437>WS

� �eG7GCSy` &�d R k
j5� �.u(S � � j7t
j�v �.u(S � � jcZ
j7u �.u(S � � j7t
j5t �.u(S t � j7t

$;:.XENK3Dj9�F�wGHG#O(-0:9G#<�,96W84%E3L8037)�8w)43#8w:9)r:�?AOE6(G#84'*,.6g,C?��US�k2'KP93H6�:U6=OE>\X	3H-e,C?��UkE80%E3
,.1E84'*>U:.N�Pm:CN*OE37)e,C? >
:C6(R � :C-03w)43#8 84%(-4,9OEI.%�GH-4,V)4)�sbP�:.NK'yRE:C84'*,.6�S�$&%E32)4<f)|803H>°I9'KP='*6EI
80%E3w%('KI9%E37)�8 -037)4OENK8 'y)F84-�:C'*6E37R�:CI9:.'K6�,mP.3H-Q84%E3
OE6E'*,.6�,C?;84-�:C'*6E'K6(IU:.6(RWPm:CN*'*RE:C84'*,.6�)�3H8r:C6(R�8435)|8037RW,mP.37-Q80%E3q8435)|8e)43#85S



j7u � q �������	�
� txw���
	�

th
re

sh
ol

d

10 20 30 40 50 60 70
0

1

2

3

4

5

6

7

8

h

P
(%

)

Threshold 

��'*I.OE-03 � ��R=N*,.1	3�-437>�,mPm:.NF8037G�%E6('*�VOE39S�$&%(3WP93H-484'yGH:.N 1(-4,[M|37G�80'K,96a,.?w80%E3�'K>D:CI93�`A-0'KI9%98i)4'*RE3W,.?e80%E3gOE1E1	3H-
xMI.OE-035d�'*);G#,.6=P93H-48437Rq'*6V84,e:e1E-0,.X(:.XE'KN*'K8|<2Rf376()4'J8|<w?AOE6(G#84'*,.6�`�NK,m+ 3H-T1ENK,.8�d#S�$&%E3 Rf'y)|80-4'*XEOf80'K,96�`�:.NJ80%E,.OEI9%L-4,9OEI.%(NK<
35)|80'K>D:C8437RMd
)4%E,m+r)
G#N*37:.-4N*<�80%E3i8|+ ,g>U,fRf37)\-437N*:C8437R]80,nRf376()�3�:C6(R�)41(:C-�)43i:C-037:.)7S�$&%E3 z 8�)�O¬80%E-435)�%(,.NyRf'K6(I
:.NKI9,.-0'J80%E>«xM6(RE)e84%E3\RE3H6()4'J8|<�84%(-435)�%E,9N*RW80%(:m82)�371(:C-�:m8037) 84%(3
8|+ ,D>�,fRf35)HS���6g,9-0RE3H-�80,�Rf'y)|80'K6EI9OE'y)�%gX	3#8|+ 3H376
80%E3g:.G#84O(:.N&GH,.-03�-03HI9'K,96a:C6(R�84%E3W?�:.N*)43WGH,.-03�-03HI9'K,96aGH:.6(Rf'yRE:m803WRf3H8437-4>U'*6E37RaXV<¬80%E3g:.)0G#376(Rf3H-�-03HI.'*,.6Tk"84%E3
?A,9NKN*,m+�'*6EI�)�'*>U1EN*3�%E37OE-4'y)�84'yGD'*)\O()437R���84%E3�6VO(>\X	3H-\,.?�?A,.-03HI9-4,9OE6(R_1E'J�f37N*)\'K6¬80%E3i8|+ ,�GH:.6(Rf'yRE:m803i-437I.'*,.6()
'*)
GH,.OE6V8037R�kf80%E3L-03HI.'*,.6WG#,9698�:C'*6E'*6EI�84%E3LXE'*I.I937)�8 6=OE>�XM37-r,C?�1E'K�=37N*)r'*)�)43HN*37G#8437R�:9) 84%E3
:9G�84OM:CN�G#,9-432-03HI.'*,.6TS

� �eG7GCSy` &�d R k
j7� � � S � j � j �
j5v �.tES v j.j �
jHu �.tES � j.j jHu
j7t �.�ES � j � j.j

$�:CX(NK3 � �e�wGHG#O(-0:9G#<W,.6g80%E3\8037)�8q)43#8q:.)2:D?AOE6MG�84'*,.6_,C? 
MS k2'KP93H6n:�6VO(>\X	3H-2,C?�
Mk	84%E3�,.1f80'K>D:.N;Pm:CN*OE35)e,.? >
:.6(R � :C-03w)43#8 84%E-0,.O(I.%�GH-4,V)4)�s²Pm:.NK'yRE:m80'K,96�S;$&%(32)4<f)|803H>°I.'*P='K6(I
84%(3w%E'*I.%(37)�8 -037)4OENK8 'y)F84-�:C'*6E37Ri:.I9:.'K6i,mP93H-Q84%E3
O(6E'K,96�,C?T80-0:.'K6('K6EID:.6(RWP�:.NK'yRE:C84'*,.6�)�3H8e:C6(R�8435)|8037RW,mP.37-F80%E3q8435)|8e)43#85S



� q �������	�
� txw���
	� j�v

−40 −30 −20 −10 0 10 20 30 40
1.086

1.0865

1.087

1.0875

1.088

1.0885
x 10

9

αo

S
(α

)

�;'*I.O(-43rt(�0R=Ny:C6V8Q-03H>U,mPm:CN=8037G�%E6('*�VOE39S"$&%(3rPm:CN*OE3�,C? � `���d�'*)�>D:C�='*>\O(>�?A,9-�84%E32Rf37)4Ny:C6V8435R�'*>D:CI93.S"$&%E3e)4%E37:.-
84-�:C6()�?A,.-0>U37R�'K>D:CI937)&G#,9-4-037)41	,.6(Rf'*6EI�84,D)4,.>U3qP�:.NKO(37)�,.? ��:.-43L)4%E,m+�6�S

q0 q1 q2 qt-1 qt

q0 q1 q2 qt-1 qt

o0 o1 o2 ot-1 ot

(a)

(b)

�;'*I.O(-43
uM��~�:C-0/.,mP]`�:9de:C6(Rn}r'yRERf3H6]~�:C-0/.,mP�~g,fRf3HNy)�`�XMd�Sw��6�80%E3�~�:.-4/9,mP�~g,fRf37N k	84%(3�)�80:m803\Pm:C-0'y:CXEN*3\GH:.6
XM3q,.XM)�37-4P937RiRf'*-037G�80NK<9S�$&%E3L:C-0-4,m+�'*6(Rf'yGH:m8037) 80%(:m8&84%(32)�80:C843qPm:C-0'*:.XENK32:m8r:�G#3H-480:.'K6�84'*>U3q)�84371�'*6l�(O(3H6(GH37)F84%E3
Rf'*)�84-0'*XEOf84'*,.6U,.?(84%(3�P�:.-4'y:CX(NK3�:m8"80%E3&?A,.N*NK,m+�'*6EIw84'*>U3r)|803H1�S"��6�84%E3r}e'*RERE3H6D~�:C-0/.,mP
~�,=RE3HN²km84%E3r)�80:C843�Pm:C-0'y:CXEN*3
GH:C6(6E,C8&XM3q,9X()�37-4P937R�Rf'K-037G#84N*<.k=XEOf8r,96EN*<U84%E-0,.OEI9%�:.6�,.XM)�37-4Pm:m80'K,96�S�$&%E3q:C-0-4,m+c)4%E,m+r)Q84%(:C8 80%E3LRf'y)|80-4'*XEOf80'K,96
,C?�84%E'y)�,.XM)�37-4Pm:m80'K,96�'y)�'*6l�(OE376(G#35R�X=<D84%E3�)|8�:m843LPm:.-4'y:CXEN*3.S��w)�'*6�80%E3\G7:.)432,.?;80%E3
~�:.-4/9,mPi~g,fRf3HN²kf84%(3\)|8�:m803
:m8e:UG#37-�8�:C'*6�80'K>U3
)�843H1�'*6l�(OE376(G#35) 84%E3
RE'*)�84-0'KX(Of84'*,.6�,C?;84%E3
)�80:C843LPm:C-0'y:CXEN*32:C8�84%E3q?A,9NKN*,m+�'*6EI�)�84371�S



j5� � q �������	�
� txw���
	�

2 4 6 8 10 12 14 16
0

2

4

6

8

10

12

14

16

18

20

22
Word length distribution

Length

F
re

qu
en

cy
 (

%
)

��'*I.OE-03_vE�][],.-�R�N*3H6EI.84% Rf'y)�84-0'KXEOE84'*,.6�,C?L80%E3_)0:C>U1EN*37)7S�$&%E3_%E'KI9%�1M35:C/�:C-0,.OE6MR�t�'*)WRfOE3�84,�80%E3n%('KI9%
?A-037�VOE376(G#<�,C?"+F,9-0RE) N*'K/93X�����
,9-'��
 �CS

2 4 6 8 10 12 14 16
20

30

40

50

60

70

80

90

100
Amount of Retained Variance vs Principal Components Number

Principal Components Number

P
er

ce
nt

ag
e 

of
 R

et
ai

ne
d 

V
ar

ia
nc

e 
(%

)

��'*I.OE-03w�(� ��:C-0'*:.6(G#3r-03#8�:C'*6E37R�:.) :L?AOE6MG�84'*,.6�,C?�80%E326VO(>\X	3H- ,C?;�Q-4'*6(G#'*1(:.NpZF,.>U1	,.6E376V80)7S"$&%(3wNy:.)�8FuUG#,9>�1	,Cs
6(3H6V80)r:9GHGH,.OE6V8&?A,.-�N*37)0) 84%(:.6W84%E3
v &°,C?;84%E3q80,C80:.N�Pm:C-0'*:.6(G#32,C?�84%(3
RE:m8�:ES



� q �������	�
� txw���
	� jm�

2 4 6 8 10 12 14
85

90

95

100
Performance vs Word Length

length

R
ec

og
iti

on
 R

at
e 

(%
)

�;'*I.O(-43e�=���eG7G#OE-�:.GH<
,.6�84%E3&8037)�8Q)�3H8�+�'J80%U-435)�1	37G#8�84,q+F,9-0R�N*3H6EI.84%�S"$&%E3r)4<=)�8437>�:.G�%('K37P.37)&j Z[Z'&�-435G#,.I96E'K84'*,.6
-0:C8432?A,.-r)0:C>U1EN*37)&N*,.6EI93H- 84%M:C6g��NK3H8�8437-0)7S


