
���������	�
�	� ��� ���
�	�
���
�	� ������� ���
�������

�������! #"%$&"(')�)*,+-�."(/103254(/.'7698: �%;< #=?>?=?@BAC+

*,+EDGFIHKJMLON
PRQTSUJBVXWCYZSU[]\�H3^`_)VbadcTQTH3FUH3ef\BgThiLfabjTFU[]\�H3^
k SUJlSUF!m9QTe3SUQTV�VbWCSUQTeTgon	VbpqLOWZ[Zr&V�QB[sH3^utvLO[CcTVbrwLO[CSIabY�g
x LfyTFUSIQTYzN�{V�cTH}|3|3g?~l|K���3~��EW�LO[CSUYZF�L�JMLlgqDGFIHKJMLONlSILl�

AC+�� jB��LfSU[sPRQTSUJBVbWCYzSU[]\BgThiLfabjTFU[]\�H3^�DGa�SIVbQTa�Vfg
n�VXpqLOWZ[Cr&V�QB[�H3^.tvLO[CcTV�rwLO[CSUa�Y�� k H3r�p?jl[CVXW

DGabSIV�QTa�VOgo�������?�7H��}�f�3�3��DlLf^�LO[�|K�3�3�3�lg � jB��LfSU[��

�9�O�,�3�O 3¡¢��£9¤�¥�¦¨§ª©q«`¬X­®«d¯¢°B±�²³°K´Zµ�§¶²®©o¯¢«d²®°�¬X­®«d¯¢°M±�·?¸O¹#¦�º]±b°¢«d©o»X´z­¼²®´¾½9©¼´¾²q§ª¿K´Zµ�²³§¶Àz«dÁ¢Â�§¶²®°
²®°Ã´(©Ä´z²lÅd¥O¯¢«d²®°¢©TÅd¥fÁÆ´ZµK¬X²®°�Ç�§¶µ�¦9±XÂ�§¶²®°9²�Â7Åu»X´z­®²®§ªÀ,´Z©l«d¿�È¼«dÀ¾´zµ�²T§ªµE·T¸3¹�¦�º�§¶¥O«XµÃ¿EÅbµÃÁ¶É�§¶¥¢²³°K´
À,ÅX­¼­®´Z©Ä¯fÅXµ¢¿Ã§ªµK¬�¯O«�²³°Ã©(«d­¼´`ÊdÀ¾ÅXµ¢©Ä´ZÀzËK²³§Æ»b´zÊ9§ªµR¦EÌ?Í�´`©Ä²³ËÃ¿ÃÉ�²®°Ã´uÎO´Z°Ã«Z»K§¶Åd­!ÅX¥GÏ�Ð�Ñ�Ò�¹I·ÔÓÕ ¹�¦Ôº¼º«d©.«�¥5ËÃµ¢À,²³§¶ÅXµRÅX¥lÐ®±¢Â�°K´z­¼´�· ÓÕ ¹#¦�º7§ª©�«�À¾ÅbÖE¯fÅb©¼§¶²®§¶ÅXµ�· Õ ¹U· Ó�×oØÕ ¹�¦�º®º]±ÃÂ�§¶²®°�·ÔÙÕ ¹#¦�ºqÚ}¦9Ì

Û9ÜlÝ5Þ�Ý5Þ�ß�àláCâ�àGá�ÝUãfäwåfæsßOã1ßÃáZäCÝèç�éèâêß¢çXçbâ�àGäzâ�ëìæ#åfá&àTíGîléUÝèçbßKäCÝèå3ãïÝUã%ð	Ý5ÞZçXáCâ�äZâ
ñ ßÃäZÜGâKò�ßÃäZÝ5çXÞ çó&ôOõOõ�ö�÷ çbåOàBø�á�Ýèù3Üfäså�ú�ãGâ�ásßÃÞ�ÞZàqâ�ç�ÝüûTâ�ë¨Ý5ãwäCÜGâ�ýZå3íGá�ãGß¢éUþ�ÿ

����� "(�7�i')/�4��i�! #'."
� Vb[	� �iVRL
efW�LOp?c
LfQTy�

� |3��_�cTVsJBVbWz[CVX�wYzVb[�H3^7[CcTV��������������������������! �SIY9[ZcTV�YZVb[

H3^ipqLO[CcTY�H3^7FIVbQTef[Cc"
�SUQ
�#�¼S®�¶Vf�IgB�sS5[Cc$
&%�|�JBVbWz[CSIa�VbY' X�Ô_��EH�JBVbWZ[CSUa�V�Y�H3^(�������! ÔLOWZV*)¾H3SIQTVby
�M\}LfQ}VbyTe3V�SI^uLfQTy}H3QTFU\�SI^)H3QTV�H3^)[CcTV�a�HfWZWCVbYzp7H3QTyTSUQTe&pqLO[CcTYsa�LfQ��7V�Hf�T[CLfSIQTV�y ^�WCH3r [CcTV
Hf[CcTVbW���\�yTV�FUVb[CSIQTe}LfQ V�yTe3V�^�WZH3r H3QTV&VbQTy LfQTy LfyTyTSIQTe LfQ V�yTe3V�[CH�[CcTV�Hf[CcTVXW
V�QTy!�,+][
r&V�LfQTY�[Cc?LO[�[ZcTV�JBVbWZ[CSUa�V�Y�LOWCVwLfy�)zLfa�V�QB[�SU^�LfQTy H3QTFU\�SI^EH3QTV�a�LfQ �7V�Hf�T[�LfSIQTV�y ^�WZH3r [CcTV
Hf[CcTVbW���\$-3YZcTSU^�[CSIQTe.-<[CcTV�abHfWZWCV�YzpiH3QTyTSIQTe&pqLO[CcTY-SIQ/���

��LO[Cc}efWCLOp?cTYs��VbWCV�SIQBJBV�Yz[CSUeBLO[CV�y}�M\ �EWCHGVXWCYZrwL�LfQTy10RHGV�yTV�SIQ3254�6®gqLfYRL�Q?LO[CjlW�LfF�e3V�Q&7
VbW�LfFUS98�LO[ZSIH3Q H3^�FUSIQTV�efW�LOp?cTY:�¼Hf�?YZVXWZJBV�[Cc?LO[!� * ���! �SIY�[CcTV&FUSIQTV�efWCLOp?c H3^;�< X�
+,Q=2>4�6�LfQTy
2ª��6?� A 7®pqLO[Cc efW�LOp?cTY	LOWCV
a�c?LOW�LfaX[CVbWCS@8�V�y!g!LfQTy SUQ325A�6�[ZW�L�JBVbWCYCLO�?SUFISU[]\�H3^�� A 7³pqLO[Zc efW�LOp?cTYRSIY
Yz[CjTyTSUV�y!��_-cTV�yTSILfr&Vb[CVXW�H3^7pqLO[CcwefW�LOp?cTYESUYEYz[CjTyTSUV�y
SIQ�2è|B6³g�LfQTyC2Æ�D6iSUY9yTVbJBHf[ZV�yw[CH
a�V�QB[CVbWZY
SIQ�pqLO[Cc}efW�LOp?cTYb�
+,Q�[CcTSUY-pqLOpiVbWs�EV�Yz[ZjTyl\�[CcTV�yTS�Lfr�Vb[CVbW�H3^�� A 7®pqLO[Cc¨efWCLOp?cTY�LfQTy¨[CcTVbSUW�SU[CVbWCLO[CSIH3QTY��*E V

pTWCHKJBVGF

HJIKILH;MONKPRQDSJTUNKP@V@WYX[ZD\�]@^JS_WJP�`�abNcX_XdV e(WfNKP9V@gKh ÌjilkKm Hfn ±.iKklm(ocpÃÌ
q SJrUs(gKt�ucX[NKhGu[v�Q�t�NcXJSYXJw?x §ª«XÖ�´¾²®´¾­z±Ã§¶²¼´z­³«�²®´z¿R¯O«�²³°�¬d­³«�¯O°B±O¯¢«�²³°R¬X­®«d¯¢°B±OÁ¶§ªµK´�¬d­³«�¯O°BÌ
Øzyj{ ËK¯¢¯fÅd­®²¼´Z¿RÎ�É}|�~����ê¬X­®«Xµ�²
Õ y { ËK¯¢¯fÅd­®²¼´Z¿RÎ�É���Ë�Â!«d§¶²j�.µ¢§Æ»b´z­®©®§Æ²ÄÉs¬X­®«Xµ�²�� {�� Hf�cn

� É�¯f´Z©Ä´z²!Î�É}������� � ~��
H



� ����� ����� �	��
���
���������������������
���� �"!#��$&%�')(*%+�,�-�"
/.0��1�
2����� ���".3$*�����,��
4�65;� A ���< 7 18�9��
:
;! 7=<�7 �">?'2
@��
�A ���B
C%��D������
E! 7C<�7 �">����".3$*�����,��
F�G5	� A ���! �')(*%����HJILK�M �;A  ON HPILKPM � �< j% 4RQ
_�cTV�HfWCV�r |	SUr�pTWCHKJBV�Y�L
WCV�YZjTF5[�H3^)��V�FILfQ
LfQTyTS3jlWCSUa�L�^#HfW	� A 7³pqLO[Zc�efWCLOp?cTY!2è|B6³gGLfYE[CcTVb\QTV�V�yêL�WCV�Yz[zWCSIab[ZSIH3Q¨^#HfW-[CcTV�yTS�Lfr&Vb[ZVbWsH3^����
� Vb[ � �iV�LvefW�LOp?c!g	
 � |�LfQTy I � �l� _�cTV I;U�V ���&��������W ������� � ������� H3^}�<g�[CcTV

�YX� � �< Xg?SIY
� X� ���! [Z]\ � SU^ I Z �l�

����� � X;^.*� ���! f SU^ I`_ ��Q
+,^ I � |3g�S5[ESIYÔV�LfYz\<[CHYa?QTy
L�a�H3QTQTV�ab[ZV�y
efW�LOp?c � YZjTa�c
[Zc?LO[ �DXA ���! ÔSIY�QTHf[9abH3QTQTV�ab[CV�y!�0RHK��VbJBVbW�g��DXA ���! sa�H3QTYZSUYz[CYRH3^�L
-3F�LOWCe3VB-
a�H3r�p7H3QTV�QB[�LfQTyvL
YzVb[	H3^�SIYZH3FILO[CV�y JBVbWZ[CSUa�V�Y�g7�M\

_�cTV�HfWCV�r |3�ÔhoHfW�[CcTSUY-WCV�LfYZH3Q!gT��V�abH3QTYZSIyTVbW�[CcTV�yTS�Lfr&Vb[ZVbW-H3^.[CcTV -3F�LOWCe3Vl-�a�H3r�p7H3QTV�QB[sH3^
� XA ���< dgqSUQTYz[CV�Lfy¨H3^.[CcTV�yTS�Lfr&Vb[ZVbW-H3^�� XA ���< X�� Vb[<� �7V�L�a�H3QTQTVbab[CV�y efW�LOp?c LfQTy FIVb[DA �7V<[CcTV�QTH3QB[ZWCS5JlSILfF`a�H3r�p7H3QTVbQM[�H3^ � A ���! X��E\ 25|3gq_�cTV�HfWCV�r 4�6.LfQTy}_�cTV�HfWCV�r |���V�c?LKJBV

HPIbK�M ���< dc34)N HJILKPM �;A  :N HPIbK�M ���< �% 4RQ
0RVbWCV-LfFUFGJMLfFIjTV�Y�^�WCH3r [ZcTV-W�LfQTe3V 2 HPILKPM � �< �c}4Re HPIbK�M ���< f% 4�6qLOWCV�LO[Z[CLfSIQ?LO�?FIVOgMYzV�V 25|B6³�)hoHfW
SU[ZVbW�LO[CV�y � A 7³pqLO[Zc efW�LOp?cTY�LfQTy F�LOWCe3V I [CcTSIY�SIY�QTHf[�[CcTV<a�LfYZVO� E V�pTWCHKJBV�[Cc?LO[�^#HfW�VXJBVbWZ\
a�H3QTQTV�aX[CV�yìefW�LOp?c �<g9jlp1[ZH L�Y¾[ZWCSIaX[CFU\ yTVb[ZVbWCr&SUQTV�y1a�H3FUFIV�ab[ZSIH3Q�H3^-[ZWCV�VbY&LfQTy1jTQTSUab\la�FUSIa
efW�LOp?cTY�gq^#HfW�F�LOWCe3V I ��V�c?L�JBV

HPILKPM �CA X  `Z HJILK�M �;A XC^)*  �% 4Re
��cTVbWCVYA f�SIY�[CcTV�QTH3QB[ZWCS5JlSILfF!a�H3r�p7H3QTVbQM[sH3^�� fA ���! X�E V`WCV�r&LOWZNR[Cc?LO[([CcTVÔYZSU[Cj?LO[ZSIH3Q�SIY�LfQ?LfFIH3e3H3jTY(^#HfW.FISIQTVÔefW�LOp?cTY.LfQTy�S5[CVbW�LO[CVby�FUSIQTVÔefW�LOp?cTY�gg Xf���< `Z �YX* ���< dg?��cTVbWCVHJILK�M ���< dcì|8N HPIbK�M � g ���! f ON HPILKPM � �< �% |he
YZV�V
2jiG6®gl�?jl[ HJILK�M � g X ���<  `Z HJILK�M � g X;^.* ���< f �% |
^#HfW}VXJBVbWZ\ abH3QTQTV�ab[CV�y efW�LOp?c ��g	yTS?kiVbWCV�QB[ê^�WCH3r L%pqLO[Cc!g�L�ab\Ga�FIVfg�LfQTy L a�F�L��ml *on p gpTWCHKJlSUyTV�y¨[Cc?LO[ I SUY�YZj�q�a�SIVbQM[CF5\¨FILOWCe3VfgTYZVbV 2¶�D6®�

r ��s =�tK4�@X�9t
hqHfW
a�H3QBJBV�QTSIVbQTa�V&��VwLfyTHfpT[
[ZcTV�^#H3FIFUHÃ��SIQTe¨a�H3QMJBVbQM[CSUH3Q!�$E V&yTV�QTHf[CV�[ZcTV�JBVbWZ[CSUa�V�Y
H3^

� A ���! *�®LfY��EV�FIFMLfY([CcTVÔJBVXWZ[CSIabV�Y.H3^&�< 7��\�YZr&LfFIFfFUVb[Z[CVbWZY K g"uÃgPQvQvQig¢��cTSIFIV`[CcTV�a�HfWZWCVbYzp7H3QTyTSUQTepqLO[CcTYEH3^iFIV�QTef[Cc$4�SIQ � �sSUFIF?�7V�yTV�QTHf[CV�yw�M\�a�LOp?S5[�LfFqFIVb[Z[ZVbWCY/w�g�xwg	QvQvQi�*+][9r&V�LfQTY�[Zc?LO[ESI^w�SUY-L<pqLO[Cc�H3^uFIV�QTef[Zc14�SIQ/� LfQTy K SUYsL�JBVbWZ[CVd�¨SUQ�� A ���< XgT[CcTVbQ K r�jTYz[��iV�[ZcTV�JBVbWz[CVX�a�HfWZWZV�Yzp7H3QTyTSUQTe&[CH�[CcTV�pqLO[CcTw��
_�cTV�JBVbWZ[ZSIa�V�Y�H3^<� A ���! 
abHfWZWCV�YzpiH3QTy [CH%[CcTVvpqLO[CcTY¨H3^�FIV�QTef[Cc [,�EH1SIQ �<��LfQTy [CcTV

JBVbWZ[ZSIa�V�Y�H3^ �
AA ���< �a�HfWzWCV�YzpiH3QTy [CH$-3Yzp7V�abS�LfF�a�H3FIFUV�ab[CSUH3QTYf-¨H3^Ô[CclWCV�V�pqLO[CcTY�H3^9FUV�QTef[Cc�[]��H
SIQ ���<+,^ I � 4Gg�S5[�SIY	QTHf[�V�LfYz\ [CH
WCVbpTWCV�YzV�QM[�[CcTV�JBVbWZ[CSUa�V�Y�H3^[�DXA ���! RSUQ �<��_-cTV�WCV�LfYzH3Q
SIY�[Cc?LO[<� XA ���! �c?LfY
SIQ e3VbQTVbW�LfF9r�jTa�c r&HfWCV<JBVbWZ[CSUa�V�Y�[Zc?LfQ����$0RHÃ��VXJBVbW�g`FIH�H3YZSIQTe}L��?SU[

n



H3^ESUQT^#HfWCrwLO[CSUH3Q LO�7H3jl[�[CcTV<JBVbWZ[CSUa�V�Y
H3^ � XA ���! R�EV�a�LfQ a�H3jTQB[
yTSUYz[�LfQTa�VbY��7Vb[]��VbV�Q [CcTV�r
LfFUWZV�Lfyl\�SIQ/�<�9hqHfW�[CcTSIY-WCV�LfYZH3Q¨�EV�SUQM[ZWZHGyTjTa�V�[ZcTV�a�H3QTabVbpT[RH3^uL<cTSIYz[ZHfWZ\B�
� Vb[�� �7V�L�efWCLOp?c!g I �ï�lg(
 � |3g?LfQTy}FUVb[��&�iV
L�JBVbWZ[CVX��SUQ��YX� � �< X�
|�� _�cTVw� U � V�� �������ïH3^��qgdx	�� ���& Xg.SIY�[CcTV�YZjl�?efW�LOp?c H3^ � X� � �< �a�H3QB[�LfSUQTSIQTe H3QTFU\v[CcTV

JBVbWz[CVX�
�o��_�cTSIY�JBVbWZ[CVX����SIFUF(�iV�a�LfFIFIVby LfQT���?� U�
 �&�L����� H3^dx �� ���& X�
4 � +,^������ N I g.��V&yTV�QTHf[CV�[CcTV�� U � V�� ��� ���ïH3^���LfYBx f� ���& X�
+][
SUY�L¨YZjl�?efWCLOp?c H3^

� X;^ f� ���! X���RYZYZjTr&V<[Cc?LO[�� �Ex f ^)*� ���& f Z�� K * e K A evQvQvQ�e K �"! ��_-cTVbQ!gu[CcTV&JBVbWZ[CSUa�V�Y
LfQTy V�yTe3VbY�H3^ x f� ���& -LOWZV�[CcTV�JBVXWZ[CSIabV�YRLfQTy}V�yTe3VbYRH3^dw * eow A evQvQvQ�eow � ��têHfWCV�HKJBVbW�g
SU^ K X�# e K X%$ evQvQvQ�e K X%& LOWZV�[CcTV�H3jl[ 7®JBVbWZ[CSUa�V�Y<H3^3x f ^)*� ���& Xg�[CcTV�Q [CcTV�VbQTylJBVbWZ[CSUa�V�Y�H3^w X'# eow X%$ evQvQvQ�eow X%& ��SIFIF7�iV�a�LfFUFIV�y �(�j� U�
 �&�L� V�) � � H3^ x f� ���� X�

E V-WCV�rwLOWZN<[Cc?LO[9SI^*��SIYEL�JBVbWZ[CVd�&SUQ�[CcTV I 7³SU[CVXW�LO[CV�ywFUSIQTVsefWCLOp?cwH3^���g�[ZcTV�Q
LfFIF?JBVbWZ[CSUa�V�Y
H3^ x f * ���& -LOWCV	[CcTV�H3jl[ 7³JBVbWz[CSIa�VbY�gq� N+�0N I �

_�cTV�jTQTS-,GjTV<|l7 cTSIY¾[CHfWZ\
H3^uL�JBVbWZ[ZVX��SIQ$� A ���< �SIY�YZcTHK��Q}SIQ�h`SIe3jlWCV<|3�qLfQTy}LfFUFip7H3YZYzSU�?FIV4�7 cTSUYz[CHfWCSUV�Y	H3^ÔJBVXWZ[CSIabV�Y	SIQ � AA ���! �LOWCV�YZcTHK�sQvSIQvh`SIe3jlWCV 4G� +,Qv[ZcTV�YZV�p?SIab[CjlWZV�Y�g![CcTV�H3jl[ 7
JBVbWZ[ZSIa�V�YsLOWCV	pqLfSIQB[CV�y¨�?FILfa�Ni�

.

h`SIe3jlWCV<|

h`SIe3jlWCV!4

E V¨��SIFUF�abH3jTQM[wyTSUYz[�LfQTa�VbYwSIQ �YXA ���< <jTYZSIQTe [CcTV yTSUYz[�LfQTa�VbY&�7Vb[]��V�VbQ H3jl[J7³JBVbWZ[ZSIa�V�YwH3^I 7³cTSIYz[CHfWZSIV�Y�SIQ ��� � Vb[ � �7V<L
efW�LOp?c!g I ���
LfQTy �TN/� N I � � Vb[10 LfQTy2�¨�7V<yTSIYz[ZSIQTab[
JBVbWZ[ZSIa�V�YRSUQ1�YXA ���< XgiLfQTy FIVb[ x fA ��0  �LfQTy x fA ���� ��7V3�G7 cTSUYz[CHfWCSUV�Y�H3^40 LfQTy5�qgoWZV�Yzp7Vbab[CSUJBVbFU\B�
_�cTV�Q H f6 ��0@e��& 9yTV�QTHf[CVbY�[ZcTV�YzcTHfWZ[CV�Yz[-yTSUYz[�LfQTa�V�^�WCH3r LfQ
H3jl[ 7³JBVXWZ[CVX��H3^*x fA ��0( �[CH<LfQ�H3jl[ 7JBVbWZ[ZVX��H3^ x fA ���� �SIQ"� X;^ fA ���< X�
7 �R� � �98&� 
@��
;� ����� ����� ������
G�o���"!o��$	%�' 
@��
:0 �"�&�;� ���0�����=< 7 1v��>?�"
G�o� < �,!�
 7 ����1 7 �
� A ���! ��"�&� > ��
dxw*A ��0  ��"�&� xw*A ���� ����)�o���P�>< � 7 1'?v� 7 � 
`|@<L% 7 1�
���! 7 ��1 ' (*%����

HBA $DCFE)+ ��0*e��& `Z 4U% H *6 ��0@e��& �Q
G !o�J�G5v' � Vb[IHmZ ��0�Z K � e K * e K A evQvQvQ�e KBJ ^)* e K�J Z3�& 
�iV¨L YZcTHfWz[CV�Yz[<��LfFUN ^�WCH3r 0�[CHK� SIQ
� A ���! X� � VX[ IML �iV�[CcTV�F�LfY¾[�SUQTyTVX�¨YZjTa�c¨[Cc?LO[2w XON a�H3QB[�LfSUQTY�LfQ¨H3jl[J7³JBVbWZ[ZVX��H3^QP�g?LfQTy�FIVb[IMR �7V�[ZcTV aTWCYz[
SIQTyTVX� YZjTa�c [Zc?LO[Bw XOS a�H3QB[�LfSIQTY
LfQ H3jl[ 7³JBVXWZ[CVX� H3^T��� +,[�SIY�V�LfYz\v[CH}YZV�V
[Cc?LO[ IML � 4�LfQTy IMR NVURc}4G�9_�c�jTYbg

H A $>CFE.+ ��0@e��& [Z H A $DCFE.+ ��0@e K XON  �% � IMR c IML  �% H A $WC-E.+ � K X%S e��& � i�% � IMR c IML  
o



�Ä��V�WCV�r&LOWZN [Cc?LO[ IMR c IML Z H A $>CFE.+ � K XON e K X%S  �SU^ IMR � IML �b � Vb[ 0 * �7V�[CcTV�H3jl[ 7®JBVbWZ[CVd� H3^
P SIQ-w X%N LfQTy FUVb[ � * �iV<[CcTV<H3jl[ 7®JBVbWZ[CVX��H3^�� SIQ w XOS ��DGSUQTa�V&LfFUFupqLO[CcTY�P:eow * eow A evQvQvQ�ew J ^.* eW� c?L�JBV�FUV�QTef[Cc14GgT��V�c?LKJBVH E ��0 * e�� *  4N � I"R c IML  �% 4 N H A $>CFE.+ ��0@e��& �c34RQ
_�c�jTY�g H *6 ��0*e��� �% 4 N H A $>C-E.+ ��0*e��� �Q
� HK� YZjlpTpiH3YZV�[Cc?LO[ P Z ��0 * e�0 A e�0 p  dg=� Z ��� * e�� A e�� p  Xg?LfQTy H *6 ��0*e��& Z H E ��0 * e�� *  `Z� � 4G� �¼_-cTV�a�LfYZV�Y � Z �}LfQTy � Z |wLOWZV�[ZWCS5JlSILfF�LfQTy a�LfQ �7V�YZH3FUJBV�y YZVbpqLOW�LO[CVbFU\B�R � Vb[

��0 * e�u * e�u A evQvQvQ�e�u � ^.* e�� *  
�7V¨LvYzcTHfWZ[CV�Yz[���LfFUN SUQ ��� n	V�QTHf[CV w A Z ��0 * e�u * e�u A  Xg w p Z�Eu * e�u A e�u p  Xg`QvQvQ!gdw � Z �Eu � ^7A e�u � ^.* e�� *  X�¨têHfWCV�HKJBVbW�g`SU^4u * Z 0 A [CcTV�Q w�� A Z ��0 p e�u * e�u A  LfQTyêSI^`u � ^.* Z � A [CcTV�Q w � � Z �;u � ^7A e�u � ^.* e�� p  X��DGSUQTa�V	0 LfQTyK�}LOWZV�QTHf[	SIYZH3FILO[CV�y JBVbWZ[CSUa�V�Y
SIQ � A ���! Xg�SU[�SUY�V�LfY¾\ì[CH�a�cTV�aCN7g�[Zc?LO[ H A $>CFE)+ ��0*e K A  Z 4%LfQTy H A $DCFE)+ � K�� e��� Z 4 �¼HfWH A $>C-E.+ ��0*e K � A  `Z 4�SU^9u * Z/0 A LfQTy H A $WCFE)+ ��0*e K A  _ 4G��LfQTy H A $DCFE.+ � K � � e��& [Z 4�SI^�u � ^.* Z/� ALfQTy H A $>CFE)+ � K�� e��� _ 4. X��DGSIQTabV H A $>C-E.+ � K A e K �  [Z � c34GgT��V�c?L�JBV

H�A $DCFE.+ ��0@e��& /N 4 % � H *6 ��0*e��& @c34. �% 4DZ H *6 ��0*e��� �% 4Re
��cTSIa�c}a�H3r�p?FUVb[CV�Y�[CcTV�pTWCHGH3^ ���
� HK� ��V�LOWZV
LO�?FIV	[CH<pTWCHÃJBV�_-cTVbHfWCV�r |3�

G !o�J�G5Y�G50(@%+����!���.��h' �-[4aTWCYz[���V	pTWCHKJBVR[Cc?LO[U� A ���< 9c?LfY�LO[�r&H3Yz[�H3QTV�QTH3QB[ZWCSUJGS�LfF7abH3r 7p7H3QTVbQM[�� � Vb[40 * 0 A LfQTy	� * � A �7V�V�yTe3V�Y`SUQ � A ���< d��E V�YZcTHK�1[Cc?LO[u�iHf[Cc�H3^T[CcTV�r��iV�FIH3QTe�[CH
[CcTV�YCLfr&V�abH3r�p7H3QTV�QB[�� +¾^�[CcTVbWZV�SUY	L
pqLfS5W�H3^ÔV�yTe3VK7³yTSIY )¾H3SUQM[�|l7 cTSUYz[CHfWCSUV�Y�Lfr&H3QTe�xw*A ��0 *  Xgxw*A ��0 A  Xg xw*A ��� *  �LfQTy xw*A ��� A  Xg�[CcTV�Q [CcTVvV�yTe3V�Y
0 * 0 A LfQTy � * � A �7VbFIH3QTe%[ZH%[CcTV�YCLfr&V
a�H3r�piH3QTV�QB[
H3^ � A ���< Xg(�M\ � V�r&rwL"4G���³�R�?YzVbWZJBV�[Cc?LO[�|l7 cTSUYz[CHfWCSUV�Y�H3^ELfy�)zLfa�V�QB[
JBVbWZ[CSUa�V�Y
a�LfQTQTHf[��7V<V�yTe3VK7³yTSIY )¾H3SUQM[��b _�cMjTY�g)YZjlpTpiH3YZV�[Zc?LO[�YzjTadc L
pqLfS5W�yTH�V�Y�QTHf[�VX�lSIYz[����RYZYZjTr&V
[Cc?LO[	P * Z �
	 � e�	 * e�	 A  RLfQTy P A Z �
	 * e�	 A e�	 p  X��_-cTVbQ LO[�FUV�LfYz[�H3QTV�H3^�� * LfQTy+� A g.YCL�\� * goa�H3QB[�LfSIQTYs[ZcTV
V�yTe3V�	 * 	 A goYZH&[Cc?LO[sV�SU[CcTVXW H A $>CFE.+ ��� * e�0 *  :Z |�HfW H A $>C-E.+ ��� * e�0 A  :Z |3�
_�c�jTY�gqV�Lfa�c¨pqLfS5W�H3^)VbyTe3V�YsH3^�� A ���< E�7V�FUH3QTe3Y-[ZH&L�abH3r&r&H3Q�a�H3r�p7H3QTVbQM[�H3^�� A ���! X�� Vb[ A �iV�[CcTV�QTH3QM[zWCSUJGS�LfFua�H3r�p7H3QTV�QB[	H3^[� A ���< dg(LfQTyvFUVb[ 0 LfQTyK���iV�JBVbWZ[CSUa�V�Y	H3^[A
YZjTa�c [Cc?LO[ H�
 ��0@e��& YZ HPIbK�M �;A  X��+,^ P Z xw*A ��0  �LfQTy ��Z xw*A ���� �LOWZVwV�yTe3VK7 yTSUY )¾H3SIQB[�g[CcTV�Q H�
 ��0*e��& `Z 4U% H 6 ��0@e��& XgG�M\ � V�r&r&L 4G��_�c�jTY�gHJILK�M �;A  [Z H�
 ��0*e��� Z 4U% H 6 ��0@e��& /N HPILKPM � �< �% 4RQ
� HK� YzjlpTp7H3YZV [Cc?LO[2P Z ��0 * e�0 A e�0 p  �LfQTy�� Z ��� * e�� A e�� p  �Yzc?LOWCV LfQ V�yTe3VOg�YCL�\

0 A 0 p �$+¾^ � Z ��0 A e�0 p e�� p  Xgu[CcTV�Qï|�Z H�
 ��0@e��& YZ HPIbK�M �;A  N HJILK�M ���! % 4G� _-cMjTY�g
YZjlpTpiH3YZV�[Cc?LO[ � Z ��� * e�0 A e�0 p  X�U+,^�[ZcTVbWCV�SIY�L�JBVbWZ[CVX��� � SUQ � YZjTa�cê[Cc?LO[�� ���Z 0 A LfQTy0 p � ����� ���! Xg�[CcTVbQ
�iHf[Cc 0}LfQTy �&LOWZVRLfy�)zLfa�V�QB[�[ZH�� SIQ�A g�� Z ��0 A e�0 p e�� �  dgGYZH�[Cc?LO[4YZ HJILKPM �;A  :N HJILK�M ���< j% 4�LfeBLfSUQ!�

_�c�jTY�g¢YZjlpTp7H3YzV�[Cc?LO[ H���� E ��0 p  [Z�|3�u_�cTSIY�r&V�LfQTY![Cc?LO[ H���� E ��0 *  � 4-LfQTy H���� E ��� *  ;�4G� +,^ 0 * LfQTy/� * LOWCV�Lfy�)zLfa�V�QB[�JBVbWZ[CSUa�V�Y�SIQ ��gs[CcTVbQ ��0*e�	�e��	e��� �^#HfWCr L ��LfFUNìSUQ A g
 Z ��0 A e�0 * e�� *  
LfQTy"! Z ��0 * e�� * e�0 A  Xg�YZHv[Zc?LO[<�-Z HJILKPM �;A  N HJILKPM ���! [% 4��®LfYHJILK�M ���< ;� |� X�

_�c�jTY�gÔYZjlpTpiH3YZV�[Zc?LO[ H E ��0 * e�� *  ,� 4G��_�cTV�Q HJILKPM ���! 
� 4G��DGSIQTa�V H���� E ��0 *  ,� 4
LfQTy H���� E ��� *  	� 4Gg�[CcTVbWCV�LOWCV�JBVbWz[CSIa�VbY 0 � LfQTy � � SIQ"��YZjTa�c�[Zc?LO[  Z ��0 A e�0 * e�0 �  �LfQTy! Z ��0 A e�� * e�� �  ÔLOWCVspqLO[CcTY9H3^!FIV�QTef[Cc&[]��H�SIQ:���Ô_�cTV�Q���0*e�	�e��Ye��&e��& )^#HfWCr L���LfFUN�SIQ0A g
� Z ��0 * e�0 A e�� *  XgTYZH�[Cc?LO[3iYZ HJILK�M �;A  4N HJILKPM ���! ?% 4G�#�
� HK� ��V�Vd�l[CV�QTy � V�r�rwL,4�[CH�[ZcTV�a�LfYZV�H3^)S5[CVbW�LO[CVby�� A 7®pqLO[Cc}efW�LOp?cTY��$



7 �R� � ���9�T
���
������B� ������������
���� �"!#��$&%�� I �ï� �"�����)N+� N I '4
���
 0 �"�&� � ���8�����=<7 1v�">?�"
���� < ��!�
 7 ����1 7 �3� XA ���! �� �"�&� > ��
 x fA ��0  �"��� x fA ���� ��� �o���P�>< � 7 1'?v� 7 � 
 � <�% 7 1�
G��! 7 ��1 '(*%+�,� H A��$ CFE)+ ��0*e��& Z 4 �}% H f6 ��0*e��� �Q
G !o�J�G5v'-hqHfW�� Z �1[CcTV Yz[CLO[CV�r&V�QB[êcTH3FIyTY}[zWCSUJGS�LfFIF5\Bg��scTSUFIV ^#HfW
� Z | S5[ WCV�yTjTa�V�Y [CH
� V�r&rwL 4G�

DGjlpTp7H3YzV�[Cc?LO[:�
� 4G� � Vb[1P Z ��0 * e�0 A e�0 p  �LfQTyK� Z ��� * e�� A e�� p  X���E\ � V�r&r&L,4GgT��Vc?L�JBV H A �$ CFE)+ ��0*e��� Z 4 % H *6 ��0*e��� X� E S5[CcTH3jl[�FUH3YZY�H3^�e3V�QTVXW�LfFIS5[,\v��V&r&LK\�LfYZYZjTr�V�[Cc?LO[H?*6 ��0@e��& Z H A ��� #$ CFE.+ ��0 * e�� *  X��DGSIQTabV x fA ��0  �LfQTy�x fA ���& �LOWCV�V�yTe3VK7 yTSUY )¾H3SIQB[�g�x f ^)*A ��0 *  ÔLfQTyx f ^.*A ��� *  ÔLOWZV�V�yTe3Vc7 yTSIY )¾H3SIQB[�gG[CH�HT�`�E\�SUQTyTjTab[CSUH3Q!gM��V�c?LKJBV H A ��� #$ CFE.+ ��0 * e�� *  [Z 4�� � c�|� �%H f ^.*6 ��0 * e�� *  X�)_-cMjTY�g H A��$ CFE.+ ��0*e��& Z 4 � % H f ^.*6 ��0 * e�� *  d� �RY)V�Lfa�c�H3jl[ 7®JBVbWZ[CVd��H3^+x f ^)*A ��0 *  
�¼H3^ x f ^)*A ��� *  f �SUY�LfQwH3jl[ 7³JBVXWZ[CVX�
H3^ x fA ��0  ��¼H3^ x fA ���� f dg���V�c?L�JBV H f ^.*6 ��0 * e�� *  ;� H f6 ��0*e��� dgLfQTy}cTV�QTabVfg H A��$ CFE)+ ��0*e��& � 4 �}% H f6 ��0*e��� �Q
�RQ�[CcTV�Hf[CcTVbW&c?LfQTy!gELfYZYZjTr&V
[Cc?LO[ H f6 ��0*e��� )Z H A �	��
$ CFE.+ �
�*e��. Xg��scTVXWCV��1SIY&LfQ%H3jl[ 7

JBVbWZ[ZVX� H3^2x fA ��0( 
LfQTy��}SUY�LfQ H3jl[J7³JBVbWZ[ZVX� H3^2x fA ���& X� �RY�V�Lfadc H3jl[ 7®JBVbWZ[CVX� H3^Fx fA ��0  �SIYLfQ H3jl[ 7³JBVbWz[CVX� H3^-V�SU[ZcTVbW x f ^.*A ��0 *  �HfW)x f ^.*A ��0 p  XgÔLfYZYZjTr&Vw[Cc?LO[��%SIY<LfQ H3jl[ 7®JBVbWZ[CVX� H3^x f ^.*A ��0 *  �LfQTy��wSIY	LfQêH3jl[ 7®JBVbWZ[CVX� H3^ x f ^)*A ��� *  X�	_�cTV�Q H f ^.*6 ��0 * e�� *  4Z H f6 ��0*e��� d�	DGSIQTa�Vx fA ��0( �LfQTy-x fA ���& �LOWCV�V�yTe3VK7³yTSIY )¾H3SUQM[�gdx f ^.*A ��0 *  �LfQTy x f ^)*A ��� *  RLOWCV�V�yTe3VK7³yTSIY )¾H3SUQM[�g�[CH�HT�
�E\�SIQTyTjTaX[CSIH3Q!gB��V-c?LKJBV H A ��� #$ CFE.+ ��0 * e�� *  [Z 4�� � c�|� G% H f ^.*6 ��0 * e�� *  [Z 4�� � c�|� G% H f6 ��0*e��� d�
�RY H A��$ C-E.+ ��0@e��& /N 4U% H A �	� #$ CFE)+ ��0 * e�� *  XgT��\ � V�r&rwL 4Ggl��V�c?L�JBV

H A��$ CFE)+ ��0*e��� :N 4 � % H f6 ��0*e��� �Q �

7 �R� � ���@�T
@��
�� ��� �T������������
������"!#��$	% ����� 
L� 7 � 7 �R� 
��:�������P�>< � 7 1'?v� 7 ��
:���P��> ��1 ' (*%+���
;%+��!o� 7 1 I E 1�����%T
C%+�"
&5v��!B� > > I � I E
HPILKPM �CA X  `Z HJILK�M �;A XC^)*  �% 4Re

� %+�,!o�2A�f 7 18
C%��D������
E! 7C<�7 �">d����.3$*���9����
F�G5	� fA ���< ��(� �ï�	'
G !o�J�G5v'sDGSUQTa�V � A ��� �  ��Z � � SU^*� � SUYRL&ab\labFIVfg(�DXA ���! �a�H3QB[�LfSIQTY	LfQ VbyTe3V�^#HfW	VbJBVbWZ\ I � �l�
� Vb[ � LfQTy�! �7V&[]��HêV�yTe3VK7³yTSIY )¾H3SUQM[�ab\labFIV�Y�SUQ �<gÔLfQTy FUVb[ H E ��" � e H �  ��7V&[CcTVwYzcTHfWZ[CV�Yz[yTSIY¾[�LfQTa�V
^�WCH3r L�JBVbWZ[ZVX�}H3^#� [CH�L�JBVbWZ[CVd�}SUQ$!
g%" � � � �	�j -LfQTy H � � � �	!  X� E V�pTWCHÃJBV
[Cc?LO[�^#HfWEVbJBVbWZ\ I �ï��[CcTVXWCV	LOWCVsJBVbWz[CSIa�VbY&" X LfQTy H X SUQ �YXA � �< Xg�YZjTa�c
[Zc?LO[4x XA ��" X  Ôa�H3QB[�LfSIQTYH3QTFU\�V�yTe3V�Y�H3^'�vLfQTy(" � SIY�LfQ
H3jl[ 7®JBVbWZ[CVd�wH3^ x XA ��" X  XgTLfQTy�x XA � H X  �a�H3QB[�LfSIQTY�H3QTF5\&V�yTe3V�Y�H3^! LfQTy H � SIYsLfQ¨H3jl[ 7®JBVbWZ[CVX��H3^ x XA � H X  X�+,^ I Z �lgq[CcTV�Q)" � LfQTy H � ^#jTF?a?FUF.[CcTV
WCVD,GjTSUWZV�y a�H3QTyTSU[ZSIH3QTY�� � Vb[ IO_ �l��DGjlpTpiH3YZV
[Cc?LO[
[CcTVbWZVêLOWCV¨JBVbWZ[ZSIa�V�Y*" X;^.* LfQTy H XC^)* SUQ � XC^)*A ���! <YZjTa�cï[Cc?LO[ x XC^)*A ��" X;^.*  �a�H3QB[�LfSIQTYwH3QTF5\V�yTe3V�Y�H3^+� LfQTy," � SIY�LfQ¨H3jl[ 7®JBVbWZ[CVX��H3^�x X;^.*A ��" XC^)*  Xg?LfQTyTx X;^.*A � H X  Ea�H3QM[CLfSIQTY-H3QTFU\
V�yTe3V�YH3^-! LfQTy H � SIY�LfQ H3jl[ 7®JBVbWZ[CVX�vH3^/x X;^.*A � H XC^)*  d��DGSIQTa�V x X;^.*A ��" XC^)*  �SIY�L
YZjl�?efW�LOp?c H3^.�`g
" XC^)* SIY-L�JBVbWZ[CVd��SIQ$� X;^.*A �	�� X�Q�RY	� X;^.*A �	�j ESIY-L�ab\labFIVfgl[CcTVXWCV�LOWCV�JBVXWZ[CSIabV�Y 	 XC^)* LfQTy � XC^)*SIQ$� XC^)*A ���j XglYzjTadc�[Cc?LO[0/ X Z �1" X;^.* e�	 X;^.* e�� X;^.*  E^#HfWCr L
pqLO[Cc�H3^.FUV�QTef[Ccw[]��H<SIQ$� X;^.*A �	�� X�
_�cTV�Q," X SIY-L
JBVbWZ[CVd�
SIQ:� XA ���< EYZjTa�c�[Cc?LO[2x XA ��" X  9a�H3QB[�LfSIQTY�H3QTFU\&V�yTe3V�Y-H3^+�vLfQTy2" � SUY�LfQk



H3jl[ 7®JBVbWZ[CVX��H3^�x XA ��" X  X�Q�RQ?LfFUH3e3H3jTYZFU\BgGH3QTV�a�LfQ�YZcTHÃ� [Zc?LO[�[CcTVXWCV�SUYsL�JBVbWZ[CVd� H X SIQ"� XA ���< YZjTa�c}[Cc?LO[3x XA � H X  �a�H3QM[CLfSIQTYsH3QTF5\�V�yTe3V�YsH3^#! LfQTy H � SUYsLfQ�H3jl[ 7³JBVXWZ[CVX�¨H3^dx XA � H X  d�DGSIQTabV�[CcTV�YZcTHfWZ[CV�Y¾[wyTSIYz[CLfQTa�V��iVb[]��V�V�Q �:�	�� <LfQTy �:� !  �SIY�WCV�LfFUS98�Vby���\ H E ��" � e H �  Xg��Vva�H3QTYz[ZWZjTab[CV�y YzV ,GjTV�QTabV�Y¨H3^�JBVbWZ[CSUa�V�Y2" � e�" * evQvQvQwLfQTy H � e H * evQvQvQwYZjTa�c [Cc?LO[2" X e H X �� � �DXA ���! f �^#HfWsLfFIF I �ï��LfQTy

H A��$ CFE.+ ��" X e H X  `Z 4 I % H E ��" � e H �  �e
�M\ � V�r&r&L��l� 0RHK��VbJBVbW�g HJILK�M �;A X  DN HJILK�M �;A X;^.*  �% 4Gg(��\�_�cTV�HfWCV�r |3�<_-cMjTY�guH3QTF5\
^#HfW3a?QTS5[CV�F5\�r&LfQM\
SUQTyTSIa�V�Y:����V�c?L�JBV HJILKPM �;A f� �� HJILK�M �;A f ^.*  �% 4GgoLfQTy¨cTV�QTa�Vfg?[CcTVbWCV
SIY I E YZjTa�c}[Cc?LO[�^#HfW�LfFUF I � I E �EV�c?L�JBV

HPILKPM �CA X  `Z HJILK�M �;A XC^)*  �% 4Re
LfY�WCV ,GjTS5WCV�y!���

_)H	pTWCHKJBVsH3jlWEr&LfSIQ�WCV�YZjTF5[���V�SIQB[ZWCH�yTjTa�V�pTWCH3FUS?a?a�efW�LOp?cTY�gBNlSU[ZV�Y�gB[CHfWCQ�NGSU[CVbY9LfQTy�NGSU[CV � Y
V�e3e3Y�� � a�H3QTQTV�aX[CV�y�efWCLOp?c
� SIY*������� V��4) SI^?[CcTVbWCV-VX�TSUYz[CY I �ï��YZjTa�c<[Cc?LO[ �YXA � �< )a�H3QB[�LfSIQTYLO[�FIV�LfYz[-[]��H�aX\la�FUV�Y��[+,Q��sc?LO[�^#H3FIFUHÃ��Y���V�a�c?LOW�Lfab[CVXWCS98�V�pTWCH3FIS a?a�efW�LOp?cTYb�

�RY � A ��� �  �Z � � SI^ � � SUY�L�ab\labFIVfgj� A ���! 	SUY�L
pTWCH3FIS a?a�efWCLOp?c SI^ � SUY�pTWZH3FIS?a?aO��_�cTSIY
r&V�LfQTY
[Zc?LO[�[CHêadc?LOWCLfab[CVbWCS@8�V
pTWCH3FIS a?awefW�LOp?cTY�SU[�YZj�q�a�V�Y�[CHêa�H3QTYZSIyTVXW�jTQTSUab\la�FUSIawefW�LOp?cTY
LfQTy¨[ZWZV�V�Y��
� Vb[<� � LfQTyC� f<�iV<[CcTV<efW�LOp?cTY�yTVbp?SIaX[CV�y SUQ h`SIe3jlWZV��lg � � |3g!��cTVbWCV�[ZcTV�FUV�QTef[Cc H3^

00c �&pqLO[Cc¨SIY}4 �Dcì|�SUQ/� fB�
� � � f

0 �

h`SIe3jlWCV��

E V�c?LKJBV�[CcTV�^#H3FUFIHK�sSUQTe�Hf�?YZVXWZJMLO[CSIH3Q!�
��� � �&� 
 ��� V ��	�
&� (*%+���"!#��$&%:�DXA ��� �  7 1 � � �J��> ���G5)> ���R� 
C%
�85v��!0� < ��!�� I � |��8�"�&� 7 5
� � | �B
C%+�,� 
C%+���9����
E! 7=<�7 �">F����.3$*�"������
)�G5O�YXA ��� fL 7 1T� ���P��> � �G5 > ���R� 
C%�� 5���! � < �,!��I �+�9'

��� V ���êSIY�L�jTQTSUab\la�FUSIa�efW�LOp?c a�H3r�piH3YZV�y H3^ELfQ VbJBV�Q ab\la�FUV��1LfQTy L�YzVb[
H3^9JBVXWZ[CSIabV�Y�g
V�Lfa�c")¾H3SIQTVby �M\ LfQ V�yTe3V�[CH YZH3r�V<JBVbWz[CVX� H3^ �u�wtêHfWCV�HKJBVbW�g`V�Lfa�c pqLfSUW
H3^EJBVbWZ[CSUa�V�Y�H3^�L
NlS5[CV�[Cc?LO[�c?LKJBV<yTV�efWCVbV&LO[�FIV�LfY¾[�[ZclWCV�Vfg.c?LfY�LfQvVbJBV�Q yTSUYz[�LfQTa�V��¼YZVbV�h`SUe3jlWCV i�^#HfW�L�NlS5[CV
��SU[Cc¨L�ab\Ga�FIV�H3^uFIVbQTef[Cc ~� X�
7 �R� � ���9� 
@�,
j� ���D� ���"��������
G�o���R� 7 ���P��> 7 � �"!o��$	%�'�(@%+��� � 7 1[$&!���> 7�� � 7 5 �"��������>
� 7 5
� 7 1B� 7�� ��!o�,��
 5�!o��.������P��> ���"������� 7 
���'
G !o�J�G5v'	+][�SIY-V�LfYz\
[CH<YZV�V�[Cc?LO[}� A ���< ESIY�L�aX\la�FUV�SU^�� SIY�L�ab\Ga�FIVO�Q�RQ?LfFUH3e3H3jTYZFU\Bg�� A ���< �SIYL<NGSU[CV�SI^�� SUYsL�NlS5[CVf�Ô_-cMjTY�gqQTV�SU[ZcTVbWRL<ab\la�FUVfgqQTHfW�L�NlSU[ZVfg?LOWCV�pTWZH3FIS?a?aO�
DGjlpTp7H3YzV�[Cc?LO[j�ìSIY(yTS k7VbWCVbQM[)^�WCH3r L-aX\la�FUV9LfQTy�L�NGSU[CVO� � Vb[#���iVÔ[ZcTVÔjTQTS-,GjTVÔab\labFIVÔSIQ ���

DGjlpTp7H3YzV�[Cc?LO[�[CcTVbWZV�SUY�L	JBVbWZ[CVd� � SUQ ��YZjTa�c�[Zc?LO[ ��0@e�0 � ��� ���! )^#HfW9YzH3r&VT0@e����� � �	�j 
�¼S¼�ªVf�Ug	� a�H3QB[�LfSIQTY
L pqLO[CcìH3^	FUV�QTef[Cc1[]��H e3FIjTV�y1[ZH L JBVbWZ[CVX�"� SIQ �� X�/�RYZYzjTr&V¨[Cc?LO[

�



� Z � �Be�� * e�� A evQvQvQ�e�� J ^!A e�� J ^.*  XgqLfQTy}yTV�QTHf[CV���\�A [CcTV�YZjl�?efW�LOp?c H3^�� ��SU[Zc¨JBVbWZ[CSUa�V�Y
�Be�� * e�� A e�� J ^7A e�� J ^)* e�0*e���LfQTy�VbyTe3V�Y � � * e�� * � A e�� � J ^)* e�� J ^.* � J ^7A e���0@e�0 � �Ä��V�QTHf[CV[Cc?LO[ � * e�� A e�� J ^7A LfQTy � J ^.* LOWCVRQTHf[�QTV�a�VbYZYCLOWCSUFU\wyTSUYz[CSIQTaX[c X�Ô�E\
���?YZVbWZJMLO[CSUH3Q��Gg�� A �;A  a�H3QB[�LfSIQTY�L}aX\la�FUV&H3^�FIV�QTef[Zc YZS5� [Cc?LO[�SIY�yTS?k7VXWCV�QB[�^�WCH3r � A ���j X�$0RV�QTa�Vfg � SIY�L¨pTWCH3FUS?a?a
efW�LOp?c!�

DGjlpTp7H3YzV�[Cc?LO[-[CcTV�ab\Ga�FIV � SIQ/� c?LfY�LfQ¨HGyTy}FUV�QTef[Cc!�*+¾^�� SUYsyTS?kiVbWCV�QB[�^�WZH3r L<ab\la�FUVfg
[CcTVbWZV�SIYRL�JBVbWz[CVX� � SUQ�/ YZjTa�cê[Cc?LO[�� ��SIY�LfQvVbyTe3V�SIQ � ^#HfWRYzH3r&V �
�� �:�	�j d��n	V�QTHf[CV
�M\�A [CcTV�YZjl�?efW�LOp?c�H3^�����SU[Cc
JBVbWZ[CSUa�V�Y �:�	�j �� ��� ! LfQTy¨V�yTe3VbY � �	�� �� � � � ! �4�RYZYZjTr&V
[Cc?LO[-[CcTV�FUV�QTef[Cc}H3^�/ SUY�4 � cì|3�9�E\¨�R�?YzVbWZJMLO[CSUH3Qê�Gg�� �A �;A  �a�H3QM[CLfSIQTY�L�ab\la�FUV�H3^)FIV�QTef[Cc^#H3jlWs[Zc?LO[sSUY�yTS k7VbWCVbQM[R^�WZH3r � �A �	�j XgqLfQTy�cTV�QTa�Vfg � SUY�L�pTWCH3FIS a?a�efW�LOp?c!�

h`SIQ?LfFUFU\Bg(YZjlpTpiH3YZV&[Cc?LO[�[CcTV&ab\Ga�FIV �1SUQ � c?LfY
LfQ VbJBV�Q FUV�QTef[Cc!�wtêHfWCV�HKJBVbW�g.YZjlpTp7H3YzV
[Cc?LO[.[CcTVbWCV9LOWCV�JBVbWz[CSIa�VbY � * LfQTy�� A SIQ �&YZjTa�c�[Cc?LO[ � * � * e�� A � A ��� ���< !^#HfWuYzH3r&V:� * e�� A ��� �	�� 	LfQTy H E � � * e�� A  2Z#4 � c |�^#HfW�YZH3r&V � � |3� � Vb[1H Z � � * e�0 * e�0 A evQvQvQ�e�0 A � ^!A e�� A  �7VvL YZcTHfWZ[CVbYz[
��LfFUNìSUQ �<g�LfQTy FIVb[ 0 � LfQTy 0 A � ^)* �7V JBVbWZ[ZSIa�V�Y�SIQ � Lfy�)zLfa�VbQM[�[CH � *LfQTy � A g�WCV�Y¾p7V�ab[ZSUJBV�F5\Bg 0 � e�0 A � ^.* �� � �"H  X� n	V�QTHf[CV �M\ A [ZcTV YZjl�?efW�LOp?c H3^ � ��SU[Cc
JBVbWZ[ZSIa�V�Y�� ��HO ��+��� * e�� A e�0 � e�0 A � ^.* ! LfQTy V�yTe3V�Y � �"H! �� � � * � * e�� A � A e�� * 0 � e�� A 0 A � ^.* ! ��E\����?YZVbWzJMLO[CSIH3Q��GgG� �A �CAC (a�H3QB[�LfSIQTY�L�ab\Ga�FIV9H3^TFIV�QTef[Cc�^#H3jlW`[Cc?LO[)SIYuyTS k7VbWZV�QM[�^�WZH3r � �A �	�� XgLfQTy}cTV�QTabVfg � SIY�L<pTWZH3FIS?a?a�efW�LOp?c!�#�
7 �R� � �����T
@��
�� ���)� 
E!o�����"�&� I _ �	'�� 5}�DXA ���! ���"��
L� 7 �+1 �T���P��> �B
;%+���"�m������
�� 7 ��1� 1��+��� !#��$	% 7 1v��.0�"!b$	% 7 �D
��!� f 5v��!D1v��.0�:� �.� N+� N I '
G !o�J�G5v'-h`S5WCYz[�YzjlpTp7H3YZVs[Zc?LO[ � A ���! Ôa�H3QB[�LfSUQTY�L�ab\Ga�FIV&�`��DGSIQTa�V�� SIY9L�[ZWCVbVfgi|l7³cTSIYz[CHfWZSIV�YEH3^
VbJBVbWz\�pqLfS5WuH3^TLfy�)zLfa�VbQM[`JBVbWz[CSIa�VbY)SIQ �w^#HfWCr L�pqLO[Cc
H3^TFUV�QTef[Cc�[ZclWCV�VESUQO���utêHfWCVbHÃJBVbW�gO[CcTVbWCV
LOWCV�[ZclWCV�V�YZjl�?YZVD,GjTV�QB[CS�LfFuJBVXWZ[CSIabV�Y K e�u�e�"�H3Q,� YZjTa�cv[Zc?LO[ w Z ��0 * e�0@e��& Xg x Z ��0*e��	e�� *  LfQTy / Z ��0 A e�0*e��� �^#HfW�YZH3r&V20 * e�0 A e�0*e�� e�� * � �:���! X� � Vb[ H �iV�[CcTVêJBVbWZ[ZVX� H3Q �
^#H3FIFUHÃ��SIQTe�"¢� k FIV�LOWCF5\Bg H �Z K � +,^
	 Z ��0*e�� e�� A  �^#HfW&YZH3r&V�JBVbWZ[CVd� � A SIQ=�<gE[CcTV�Q=�
a�H3QB[�LfSIQTY � * ��_�c�jTY�g?YZjlpTpiH3YZV�[Zc?LO[�	 Z � � A e�0 A e�0( X� � Vb[ 	}�7V�L�JBVXWZ[CVX��H3^+�êpTWCV�a�V�yTSUQTeK � k FUV�LOWCFU\Bg 	 �Z H �!+,^  Z ��0*e��	e�� A  Xg7[CcTV�QC� LfeBLfSIQva�H3QM[CLfSIQTY�L�a�HfpM\êH3^ � * ���RQ�[CcTV
Hf[CcTVbWsc?LfQTy!g?SI^  Z � � * e�0 * e�0  Xgl[CcTVbQ1� abH3QM[�LfSUQTYsL�a�Hfp�\�H3^�� � �� HK� YZjlpTp7H3YzV�[Cc?LO[)A SUY�Lê[ZWCV�V�LfQTy � A �;A  
a�H3QM[CLfSIQTY&Lêa�HfpM\ H3^�� � ��SU[Cc%a�V�QB[ZW�LfF
JBVbWZ[ZVX� K � �RYZYZjTr&V�[Cc?LO[ w Z ��0 * e�0@e��& X� �RY�[CcTVbWCV�LOWZV
[CclWCV�V
JBVbWz[CSIa�VbY	Lfy�)zLfa�V�QB[�[ZH K SIQ� � go�sS5[CcTH3jl[RFIH3YzYRH3^Ôe3VbQTVbW�LfFIS5[]\¨��V�rwL�\¨LfYZYZjTr&V
[Cc?LO[
|l7 cTSIY¾[CHfWCSIVbYRH3^u[,�EH�H3^`[CcTVbr}giYCL�\u * LfQTy u A g(yTH¨QTHf[�a�H3QB[�LfSIQ�0 * �O0RVbQTa�Vfg@x * Z ��0*e�� e�� *  RLfQTy-x A Z ��0*e�� e�� A  �^#HfW�YZH3r&VJBVbWZ[ZSIa�V�Y	� * e�� A SIQ A � � Vb[ " * �7V&[CcTVwVbQTylJBVbWZ[CVX� H3^ � � Lfy�)zLfa�VbQM[�[CH u * LfQTy FIVX[�" A �7V[CcTV<V�QTylJBVbWZ[ZVX��H3^ � � Lfy�)zLfa�V�QB[�[ZHTu A �<+,^Ô�iHf[Cc�/ * LfQTy�/ A yTH�QTHf[�a�H3QM[CLfSIQ 0�g![CcTV�Q A
a�H3QB[�LfSIQTY<L a�HfpM\ H3^}� � ���	Q [CcTVwHf[CcTVbW<c?LfQTy!gÔSI^�[CcTSIY�SUY<QTHf[�[ZcTV�a�LfYZVfg`A a�H3QB[�LfSUQTY�L
a�HfpM\ H3^[� * � 0RV�QTa�VOg�SU^ � SIY	L&[ZWCVbV�LfQTy � X;^.*A ���< sa�H3QB[�LfSUQTY�Lwa�HfpM\ H3^[� � g I � 4Ggi[CcTVbQ
� XC^)*A � �< �a�H3QM[CLfSIQTY�L<ab\labFIVf�

h`SIQ?LfFUFU\Bg¢YZjlpTp7H3YZV�[Cc?LO[ A SIY�Ls[zWCV�V�LfQTy � A �;A  )a�H3QB[�LfSIQTY�LRa�HfpM\�H3^�� ffg��
� |3�un	V�QTHf[CV
�M\ K LfQTy-u�[CcTV
JBVbWZ[CSUa�V�Y	H3^ÔyTV�efWCV�V�[CclWCVbV�SUQ � f3��têHfWCV�HKJBVbW�g!YZjlpTpiH3YZV�[Cc?LO[ � A �;A  sSIY	L[ZWCVbVf��+,^o[]��H	JBVbWZ[CSUa�V�Y�gBYCL�\	0wLfQTy��ogMLOWCV-Lfy�)zLfa�V�QB[ESUQ � A �;A  Xg3[CcTV�Q�[CcTV-yTSIYz[�LfQTabV�^�WCH3r LfQB\
H3jl[ 7®JBVbWZ[CVX��H3^ P [CH
LfQB\�H3jl[J7³JBVbWZ[ZVX�&H3^ � SIY�HGyTy!��DGSIQTa�V}� A �;A  �SUYEL�[zWCV�VfgM��Vsa�LfQ�VX�l[CVbQTy[CcTSUYEHf�?YZVbWZJMLO[ZSIH3Q�[CH�LfQB\<pqLfSUW�H3^7JBVbWz[CSIa�VbYESIQ
� A �;A  X��_-cMjTY�glSU^ 0¨LfQTy �<LOWCV�JBVbWZ[CSUa�V�Y9��SU[Cc
LfQ}H�yTy}yTSIYz[CLfQTa�V
SIQ"� A �;A  XgT[CcTV�Q}[ZcTV�yTSIY¾[�LfQTa�V�^�WZH3r LfQB\�H3jl[J7³JBVbWZ[ZVX�}H3^ P [CH�LfQM\�H3jl[ 7
JBVbWZ[ZVX��H3^ � SUY�H�yTy!�Q�RY K LfQTy uRc?L�JBV�yTVbefWCV�V�[ZclWCV�VfgoLO[-FIV�LfYz[�H3QTV�H3jl[ 7³JBVbWz[CVX��H3^�w�gTYCL�\
	.g�LfQTy�LO[�FIV�LfYz[ÔH3QTV-H3jl[J7³JBVbWZ[ZVX�<H3^&xwg3YCL�\ �ig3c?L�JBV�yTV�efWCV�V�LO[�FIV�LfYz[�[CclWCV�V�SIQ)A �ÔDGSIQTa�V�[CcTV
yTSIY¾[�LfQTa�V-^�WCH3r K [CHDuESIY�HGyTy<SIQ � A �;A  Xg 	
LfQTy �
c?LKJBV�LfQ<HGyTy�yTSUYz[�LfQTa�V-SIQ)A �`têHfWCV�HKJBVbW�g
YZSUQTa�V<[ZcTV�yTSUYz[�LfQTa�V<^�WCH3r K [CH u
SIY 4 ��c |<SIQ�� A �;A  Xg(LfQTy H�A $>C 
 + � K e�ul FZ 4�% H *6 � K e�uB dg�M\ � V�r&rwL�4Gg.��V&c?L�JBV H�
 �
	�e��� YN#4 % H *6 � K e�uB ?% 4TZ 4 �<% |3�
_-cMjTY�g[A a�H3QB[�LfSIQTY�L

�



a�HfpM\
H3^�� �lg!|DN 
0N+�&%�|3� 0RV�QTa�Vfg?SI^?� SIY-L
[ZWCVbV�LfQTy$� XA ���< Ea�H3QB[�LfSIQTY-L�ab\labFIVfgl[CcTVbQ/�a�H3QB[�LfSIQTYsL�a�HfpM\�H3^�� ffgq� N+� N I gqLfY�WCV ,�jTSUWCV�y!���

NGSU[CV NGSU[CV � Y�Vbe3e

h`SUe3jlWCVYi h`SIe3jlWZV��

[CHfWZQ�NlS5[CV

h`SIe3jlWCV��
� ����� 	
� V ����SUY�L�[ZWCVbV�a�H3r�piH3YZV�y&H3^(L�yTSILfr&Vb[ZWZSIa�pqLO[Zc H LfQTy
L�YZVb[EH3^7JBVbWZ[CSUa�V�Y�g�V�Lfa�c

)¾H3SIQTVby ��\ LfQ V�yTe3V<[CH¨YZH3r�V�JBVbWZ[ZVX��H3^�H&��têHfWCV�HKJBVbW�g)V�Lfa�c pqLfSUW�H3^9JBVbWZ[CSUa�V�Y�H3^�L�[CHfWCQ
NlS5[CV
[Cc?LO[	c?L�JBV�yTV�efWCV�V<LO[	FIV�LfYz[R[CclWCV�VOg�c?LfY�LfQêVbJBV�QvyTSIY¾[�LfQTa�V"�¼YZV�V�h`SUe3jlWCV<�
^#HfW�L&[CHfWCQ
NlS5[CV	�sS5[Cc�[CcTV�yTS�Lfr�Vb[ZWCSUa	pqLO[Zc}H3^uFIVbQTef[Cc}�� X�
� ����� � � ������� �T
@��
�� ��� ��
;!����v' (*%+���"�YXA ���< �P�J��1Y����
3���"��
L� 7 � � ���P��> �O5v��!��"> > I � �7 5B� �&������>
� 7 5U� 7 1B� 
G��!���� 7 
G�v'
G !o�J�G5v'��E\
�R�?YzVbWZJMLO[CSUH3Q��Gg¢SI^�� XA ���! �yTHGVbYuQTHf[`a�H3QB[�LfSIQ�L�ab\la�FUVfgO[CcTVbQ � yTHGVbYuQTHf[`a�H3QB[�LfSIQ
� ffgB� N+� N I ��DGSIQTa�V	�DXA ���! .yTHGV�Y�QTHf[`abH3QM[�LfSUQ<L	aX\la�FUVE^#HfWÔLfFIF I �ï�lg�� yTH�V�Y`QTHf[�a�H3QB[�LfSIQ
� f�^#HfWsLfFIF �,�ï�lgqLfQTy}cTV�QTabVfg � SIY�L<[ZHfWCQ�NGSU[CVf�
� HK� YZjlpTpiH3YZV�[Cc?LO[ � SUY�L
[CHfWZQvNGSU[CVf��_�cTV�Q � yTH�V�Y	QTHf[�abH3QM[�LfSUQC� f�^#HfW�LfFIF �/� �lg

LfQTy}cTV�QTabVfg �DXA ���! �yTH�V�YsQTHf[�a�H3QB[�LfSIQ}L�ab\Ga�FIV�^#HfW�LfFUF I �ï�lgl�M\ � V�r&rwL AG� �
� � V ����� � �&���&SUY�L	[ZWCV�V�a�H3r�p7H3YZV�y�H3^7L	a�HfpM\�H3^(� � LfQTy&L�YZVb[ÔH3^oJBVXWZ[CSIabV�Y�gMV�Lfa�c )¾H3SIQTVby�M\wLfQwV�yTe3V�VbSU[CcTVbW9[CH�[CcTV�abV�QM[zW�LfFiJBVbWZ[ZVX�&HfW9[CH
YZH3r&V�V�QTylJBVbWZ[ZVX�wH3^�� � �¼YZV�V�h`SUe3jlWCV	��^#HfWL<NGSU[CV � Y-V�e3e  X�
+,Q�[CcTV�^#H3FIFUHÃ��SIQTe<[CcTV�HfWCV�r L�a�c?LOW�LfaX[CVbWCS@8�LO[CSIH3Q�H3^)pTWCH3FUS?a?a�efW�LOp?cTYsSUY�e3S5JBV�Q!�

� ����� ����� �9� 
@��
 � ��� �-������������
���� �"!#��$&%�' (*%+��� � 7 1 $&!o�"> 7�� � 7 5 � �&� ����>
� 7 5 � 7 1� 7�� ��!o��� 
 5�!���. � ���J�,> ���4��� 7 
����O�0
G��!�� � 7 
G���O��� 7 
���� 1B�L�����4�"�&�!� f �(� � |R'
G !o�J�G5v'��E\ � Vbr&rwL �lg�SU^O� SIY}L%ab\la�FUV HfW}L%NlS5[CVfg�[CcTV�Q � SIY�QTHf[ L%pTWZH3FIS?a?a�efW�LOp?c!�
�RQ?LfFIH3e3H3jTYzFU\Bg�� SIY-QTHf[�L<pTWCH3FUS?a?a�efW�LOp?c¨SU^�� SUYsL�[CHfWCQ�NlSU[ZVfgl��\ k HfWCH3FUF�LOWZ\
~l�9DGSIQTabV�[CcTV
� A 7®pqLO[Cc¨efW�LOp?c�H3^.NGSU[CV � Y�V�e3e<SIY-L�NGSU[CVOglNlSU[ZV � Y�V�e3e<SIY�QTHf[�L<pTWCH3FUS?a?a	efW�LOp?c!gT[CH�HT�Ôh`SUQ?LfFIF5\BgYZSUQTa�VO�YXA ��� fL �SIY�L0iD7 ab\Ga�FIV�^#HfW	LfFUF*�:� |�LfQTy IO_ �?gi�M\ê���?YZVbWZJMLO[CSUH3Q��Ggo[CcTV�efW�LOp?cTY � f
LOWCV�QTHf[spTWCH3FUS?a?af�
� HK�ïYZjlpTp7H3YZV�[Cc?LO[ � SIYÔQTHf[9L�pTWCH3FIS a?a�efWCLOp?c!��_�cTV�Q:� yTHGVbY9QTHf[EabH3QM[�LfSUQ�[]��H
aX\la�FUV�Y��

+,^ � SUY�L
jTQTSIab\Ga�FISUa�efW�LOp?c!g�[ZcTV�Q � SIY	V�S5[CcTVbW�L�aX\la�FUV<HfW�L
NlSU[ZVfg7��\ � V�r&r&L��l�!0RV�QTa�Vfg
YZjlpTpiH3YZV�[Cc?LO[}� SUYsL�[ZWCV�VO�[+,^��DXA ���! -yTHGVbY�QTHf[sa�H3QM[CLfSIQ}LfQB\�ab\la�FUV�^#HfW�LfFIF I � �lg?[ZcTV�Q1�
SIY�L�[CHfWZQ�NlS5[CVfgl�M\ k HfWCH3FUF�LOWZ\�~l��_-cMjTY�goYZjlpTp7H3YZV�[Cc?LO[}� XA ���! �abH3QM[�LfSUQTY�L<ab\la�FUV�^#HfWsYZH3r&VI`_ �l�9_�cTV�Q1� a�H3QB[�LfSIQTYsL�a�HfpM\�H3^�� ffgq� N+� N I gT�M\ � V�r&r&L,AG� k H3QTYzSIyTVbW�[,�EH�a�LfYZVbY��

�¾|� "� a�H3QB[�LfSIQTYsL�a�HfpM\�H3^�� ffgB�,� |3�
p



� Vb[<
��7V�[CcTV�YZrwLfFUFIV�Yz[	SUQTyTVX�!g�
/� |3g!YZjTa�c�[Cc?LO[ � a�H3QB[�LfSUQTY�Lwa�HfpM\êH3^ � �G�
DGjlpTpiH3YZV�[Cc?LO[ � SIYRyTS k7VbWZV�QM[�^�WCH3r �!�G��DGSUQTa�V,
�SIY�[CcTV�YZr&LfFIFIVbYz[RSIQTyTVd�!g?
�� |3g
YZjTa�c [Cc?LO[�� a�H3QB[�LfSUQTYRL�a�HfpM\}H3^�� �lgq[ZcTVbWCV�LOWCV�[]��Hwa�LfYZV�Y�[CH&a�H3QTYZSUyTVbW���m9S5[CcTVbW
[CcTVXWCVwSIY�L¨JBVbWz[CVX� ^�WCH3r � ���< :c �:��� �. �Lfy�)zLfa�V�QB[�[CHvLfQ V�QTylJBVbWZ[ZVX� H3^U�!�Gg`HfW
[CcTVXWCV�SUY�L�JBVbWZ[ZVX�v^�WCH3r � ���< `c � ��� �� RLfy�)zLfa�V�QB[�[CH�L
JBVXWZ[CVX�vH3^�yTV�efWCV�V�[CclWCV�V
SUQ/�!�l�

��[:aTWCYz[-YZjlpTpiH3YZVR[Cc?LO[�[CcTVbWZV�SUY�L
JBVbWZ[CVX�7glYCL�\ 	 * gT^�WCH3r � ���! c2� � �!�� 9Lfy�)zL�7
a�VbQM[Ô[CH�LfQ�VbQTylJBVbWZ[CVX��H3^ �!�	SIQ ����_�cTV�Q,� A ���< )a�H3QB[�LfSUQTY9L	a�HfpM\�H3^ � � ^)* LfQTy�L
JBVbWz[CVX�!g?YCL�\ 	 A gqLfy�)zLfa�V�QB[R[CH�LfQ}V�QTylJBVbWZ[ZVX� H3^�� � ^.* ��_-cMjTY�g � � ^.*A ���< �a�H3QB[�LfSIQTY
L�abHfp�\�H3^�� * LfQTyêL�JBVbWZ[CVd�!g?YCL�\ 	 �GgoLfy�)zLfa�V�QB[�[CHwLfQ}VbQTylJBVbWZ[CVX�}H3^�� * � 0RV�QTa�Vfg� �A ���< 	a�H3QB[�LfSIQTY�L¨ab\labFIV�H3^�FUV�QTef[Cc ^#H3jlW�g`LfQTy L�pqLO[Cc H3^9FIV�QTef[Cc�[,�EH}e3FIjTV�y �M\
H3QTV�V�QTylJBVbWZ[ZVX��[CH<[ZcTV�ab\Ga�FIVO�EDGSUQTa�V � �A ���! �SUY-L�jTQTSIaX\la�FUSIa	efW�LOp?c¨yTS k7VbWZV�QM[s^�WCH3rL�aX\la�FUVRLfQTywL�NlS5[CVfg � SUY�L�pTWCH3FUS?a?a�efW�LOp?c!gG�M\ � V�r&rwL��lgM��cTSIa�c
a�H3QB[ZW�LfyTSUab[CYEH3jlW
LfYZYzjTr�pT[CSIH3QTYb�
� HK� YZjlpTp7H3YZV�[Cc?LO[9[CcTVXWCV�SIY9L�JBVbWZ[CVd�!gMYCLK\ 	 * gG^�WCH3r �:���< �c � � �!�� �Lfy�)zLfabV�QM[

[CH�LsJBVbWZ[CVX�
H3^TyTV�efWCV�VE[ZclWCV�V�SIQ � �l�`_�cTV�Q � A ���! .a�H3QB[�LfSIQTY�L�a�HfpM\
H3^�� � ^.* LfQTy�L
JBVbWz[CVX�!gBYCL�\�	 A gMLfy�)zLfa�V�QB[9[CH�L�JBVbWZ[CVX�<H3^oyTV�efWCV�V�[CclWCVbV�SUQ,� � ^)* ��_�cMjTY�g � � ^.*A ���< 
a�H3QB[�LfSUQTY	L
abHfp�\ H3^ � * LfQTy�L&JBVbWZ[CVd�!g7YCL�\ 	 �Gg(Lfy�)zLfa�VbQM[	[CH
L&JBVbWZ[ZVX�êH3^�yTV�efWCV�V
[CclWZV�VwSIQ3� * �10RVbQTa�Vfg*�

�
A � �< �a�H3QB[�LfSIQTY�L a�HfpM\ H3^4l p n A gu[Zc?LO[�c?LfY
[,�EHvaX\la�FUV�Y��

_�cTSIY-r&V�LfQTY-[Cc?LO[�� SUYsL�pTWCH3FIS a?a�efW�LOp?c¨��cTSIa�c}abH3QM[ZWCLfyTSIab[CY�H3jlW�LfYzYZjTr�pT[CSUH3QTY��
DGSUQTa�VE[CcTVbWCV�SUY`QTHf[�L�JBVbWZ[CVX�
SIQ � ���! hc��"��� �. )Lfy�)zLfa�VbQM[�[CH�LsJBVbWZ[ZVX��H3^?yTV�efWCV�V

[]��H�SIQ/� �lg�� SUYsSUYZH3r&HfWZp?cTSUa	[ZH
�!���
�z4. "� a�H3QB[�LfSIQTYsL�a�HfpM\�H3^�� � gT�?jl[�SU[�yTHGV�Y�QTHf[sa�H3QB[�LfSUQ L�a�HfpM\�H3^�� ffgB�,� |3�

+,^T[CcTVbWCV�SUY�LspqLO[Cc�H3^?FUV�QTef[Cc�[]��HTg3e3FIjTV�y��M\�H3QTV�V�QTylJBVbWZ[ZVX��[CH � � gf[CcTVbQ � A ���< a�H3QB[�LfSUQTY
L
jTQTSIab\Ga�FISUa�efW�LOp?c�yTS?k7VXWCV�QB[
^�WCH3r L�ab\Ga�FIV�LfQTy L
NlS5[CVf�<_-cMjTY�g�� SUY�L
pTWCH3FUS?a?a�efW�LOp?c!go��\ � V�r�rwL&�lgi��cTSIa�cêa�H3QB[ZW�LfyTSIaX[CYRH3jlW�LfYZYZjTr�pT[ZSIH3QTY���0RVbQTa�Vfg��
a�H3QTYzSIYz[CY	H3^ÔLwa�HfpM\ H3^ � � LfQTyvL
abH3FIFIVbab[CSIH3QêH3^`JBVbWZ[ZSIa�V�Y	Lfy�)zLfabV�QM[�[CH&JBVbWz[CSIa�VbY�H3^
� � ��têHfWCV�HKJBVbW�goLfY � yTH�V�Y�QTHf[sa�H3QB[�LfSIQ¨L�a�HfpM\¨H3^�� * g�� SIY�L<NlS5[CV � Y�V�e3eT� �

�E\�_-cTVbHfWCV�r �lgqL<a�H3QTQTV�ab[CVby efW�LOp?c}SIY�V�SU[ZcTVbWRL�pTWCH3FIS a?a�efW�LOp?c!g?HfWRL<ab\labFIVfgqL�NGSU[CVfg?L
[CHfWCQ�NlS5[CVfg?L�NGSU[CV � Y�V�e3eTg?HfW�[CcTV�efW�LOp?c/� fBgB�,� |3�
� ����� ����� ���*�T
@��
;� ����� ������������
������"!o��$	%�'������9��
�� � �0A�f 
C%+�*��� 7�� � � �9����
E! 7=<�7 �">����. $*������� 
2�65	� fA ���! �� 7 5 7 
4�	� 7 1�
;1�
 ���,�ï�	'

�¾|� � 5!� 7 1��)$&!���> 7�� � �"!o��$	%�� 
C%���� 
;%+��!�� 7 1 I E 1�����% 
;%��"
d5v��!��"> > I � I E �:� %�� < �HJILK�M �;A X  Z HJILKPM �;A X;^.*  �% 4 �
�z4. 7 5U� 7 1 � ���P��> ���F��!B� � 7 
G���O��� 7 
���� 1B�L�����2��!D
;%+� � !#��$	%,� f ���
� | �/
;%+��� 
C%+�,!o� 7 1I E 1�����%T
C%+�"
 5���! � > > I � I E �:�8%�� < � HPIbK�M �;A X  `Z HJILKPM �;A X;^.*  ��®�� 7 5 � 7 1D�)
G��!�� � 7 
G���[
;%+��� 
C%���!o� 7 1 I E 1�� ��%�
C%+�"
+5v��!D� > > I � I E 
C%��F� !#��$	%<�YXA ���< 7 1 �,.3$&
��h'

G !o�J�G5v' � Vb[<� �iV&LwpTWCH3FIS a?a�efW�LOp?c!�<_�cTV�Q [CcTVbWZV�SUY I � � ��YzjTadc [Zc?LO[ � X
�A ���< Ra�H3QB[�LfSIQTY[]��H
ab\labFIV�Y�giYCLK\ � LfQTy !
��0RHK��VbJBVbW�g � LfQTy ! LOWCV�QTHf[	QTV�a�V�YzYCLOWCSIF5\ V�yTe3VK7³yTSIY )¾H3SUQM[�� � Vb[
H �7V<LwFIH3QTe3V�Y¾[�pqLO[Zcv[Cc?LO[	c?L�JBV �%LfQTy)! SUQ�a�H3r�r&H3Q!g!LfQTyvFIVb[ � �7V�[CcTV�FIV�QTef[Zc�H3^QH��
DGSIQTabV<� A �"H  �SIY�L<pqLO[Cc H3^`FIV�QTef[Zc � c 4/�¼HfWRLfQ Vbr�pT[]\¨efW�LOp?c SU^ � N |� Xg?[CcTV
FUV�QTef[Cc}H3^�L
FIH3QTe3VbYz[spqLO[Cc}[Zc?LO[�c?L�JBV<� A �	�� �LfQTy1� A � !  �SIQ¨a�H3r&r&H3Q�SIY � c 4G�;0RV�QTabVfg&A�� ��� A��	�9X � SIY�La�H3QTQTV�aX[CV�y
efW�LOp?cwa�H3QB[�LfSIQTSUQTe
[]��H
V�yTe3VK7³yTSIY )¾H3SUQM[�aX\la�FUV�Y��Ô�E\ � V�r&rwL8iTgM[ZcTVbWCV�SUY I E YZjTa�c
[Cc?LO[�^#HfW�LfFUF I � I E HJILK�M �;A X  [Z HPILKPM �CA X;^.*  �% 4G�
+,^*� SUYRL�ab\Ga�FIVfgq[CcTV�Q �YXA ���< �Z ��goYZH&[Cc?LO[ HPILKPM � �YXA ���! f /Z HPIbK�M � � XC^)*A ���! f �^#HfW	LfFUFI � |3���E\����?YZVbWZJMLO[ZSIH3Q �Gg(SI^ � � |�[CcTVbQ � XA ��� fL �SIY�L�ab\Ga�FIV<H3^9FUV�QTef[Cc ^#H3jlW�^#HfW�VXJBVbWZ\

I



I`_ �?gqLfQTy}cTV�QTa�VOg HJILK�M � � XA ��� fL f [Z HPIbK�M � � XC^)*A ��� f�  �^#HfW�LfFIF I/_ ��% |3� � HK� YZjlpTp7H3YzV
[Cc?LO[�� SUY)L�NlS5[CVÔ��SU[Zc
L�aX\la�FUV.��H3^GFUV�QTef[Cc 4 � �`DGSUQTa�V9[CcTVÔa�LfYZVÔ�scTV�Q �ìSUYuL�aX\la�FUV�SUY)LfF5WCV�Lfyl\
YZH3F5JBV�y!g3LfYZYZjTr�V9[Cc?LO[u[CcTVXWCVESIYuLsJBVbWZ[CVX� ��SIQ � YzjTadc�[Cc?LO[ ���� �:�	�j d� �RY�� SIY`LsNGSU[CVfgÃ[CcTVbWCV
SIY9L�JBVbWZ[ZVX� � SIQ�� Lfy�)zLfa�VbQM[E[ZH �o� � Vb[ � Z ��0 * e�0 A e��Be�0�� e�0���evQvQvQf d��_-cTV�Q K * LfQTy K A LOWCVV�QTylJBVbWz[CSIa�VbY-SUQ � A ���! Xg�w * Z ��0 A e��Be��� ÔLfQTy�w A Z ��0��he��Be��& X�utêHfWCV�HKJBVbW�g K * SIY�Lfy�)zLfabV�QM[[CH u * SIQ,� A �	�j dg�x * Z ��0 * e�0 A e��  Xg K A SIY�Lfy�)zLfabV�QM[�[ZH u A SUQ
� A �	�� Xg�x A Z ��0���e�0��"e��  Xg�LfQTyHBA $>C-E.+ �Eu * e�u A  Z 4G��_�c�jTY�g � � ^.*A ���< <�¼LfQTy/� XA ���< Xg I � � LfY���V�FIF  -SUY�L�NlS5[CV	�sS5[CcêL�ab\Ga�FIV
H3^�FIV�QTef[Zc�4 � goSIQ}��cTSIa�cv[ZcTVbWCV�LOWCV � JBVbWZ[ZSIa�V�YRH3^`yTVbefWCV�V�[]��H
LfQTy � JBVbWz[CSIa�VbYRH3^`yTV�efWCV�V�LO[
FIV�LfYz[E[CclWCVbVf��têHfWCVbHÃJBVbW�gG[CcTV�YZVRJBVbWz[CSIa�VbY�LOWCV�yTSIY¾[ZWCSU�?jl[ZV�y�LfFU[CVbWZQ?LO[CSUJBV�F5\&LOWZH3jTQTy
[ZcTVRab\la�FUVf�
0RV�QTa�VOg HJILKPM �;A X  2Z HJILKPM �;A X;^.*  �^#HfW�LfFUF I � � ��h`SUQ?LfFIF5\Bg!LfY � A ���< �SUY�L&NGSU[CV�SU^ � SUY�L
NlS5[CV � Y�V�e3eTgl[ZcTVbWCV�SUY I E YzjTadc}[Zc?LO[ HJILK�M �;A X  `Z HPILKPM �CA X;^.*  �^#HfWRLfFIF I � I E �� Vb[O� �7VwL�[ZHfWCQ NlS5[CV���SU[Zc L¨yTS�Lfr�Vb[ZWCSUa<pqLO[Cc H3^9FIV�QTef[Cc � ��DGSIQTabV
� A ���! �SIY�L�[CHfWCQNlS5[CVs��SU[Cc�L�yTS�Lfr�Vb[ZWCSUa�pqLO[Cc�H3^(FIV�QTef[Cc � c�4:�¼HfW�LfQ�Vbr�pT[]\wefW�LOp?c
SI^ � N |� Xg �YXA � �< 9SIY�LfQV�r�pT[]\�efW�LOp?c�SI^ I ��� �A�� % |3� �

s =
	�=q�!=?"��7=�t
� H
��� ´ZÁ¶«Xµ;�ÔÌ�±��XËÃ­®§ªÀ¾«��!Ì�±�� V@NKTUSJP SJt?V h v.NKP Q��ctzNJvLQLX ±l�.À¾²®« � «�²³°BÌl�.µ¢§Æ»3Ì miÅbÖ�´zµ¢§¶«XµÃ«�´�������� � �)¹ H IcIKI º]±

HKHcH � H n k�Ì� n!��� ­®Å�´¾­³©®Ö�«#"ÔÌ$�ÃÌ�±$"�Å�´Z¿K´ m)Ì�±�% NKP Q��KtzNYv�QLX ±&�¢ÌG�u­®«d¯¢° � °Ã´¾ÅX­¼É�ö�'�¹ HJI p I º]± $ nK� � $ $ $ Ì� o � ��µÃÅd­ � Ì�±)()§Æ´z¯f´zÁ+*-,ªÌ�± ` SJh�P SJt_X[V h�v�NKPRQ.�Kt�NJv�QLX ±M¹I©¼ËÃÎOÖ�§¶²¼²®´Z¿Oº]Ì� $ � ��µÃÅd­ � Ì�±)()§Æ´z¯f´zÁ+*-,ªÌ�±�/{ ÅXÁ¶²�0´z©1*-,ªÌ�± ` SYhDP SYtdX[V h<a V hGS2�Kt�NJv�QLX ± � «�²³°BÌ { ÁÆÅC»�«dÀz«#3�'�¹ HJIKI o�º ± HcH � n iKÌ� k � *G§4"�Ìª±$*�§ªµ65ÔÌ�±
7 h!P QDS;W_Q�NKtzNlWJP SJtdV98fNKP@V9gch g;:�v�NKP Q��KtzNYv�QLX ±)�¢Ì.�u­®«d¯¢° � °Ã´¾ÅX­¼É�ö)<�¹ HJIKI obº]± $ � o'� $ � � Ì� � � ()§Æ´z¯f´zÁ=*-,�Ì�±'��µKÅX­ � Ì�±>/{ ÅbÁÆ²�0´z©?*-,�Ì�±�� VRXdP Nch.WfSYX�V h	V P SJt�NKP S_u a V hGS��Kt�NJv�Q X ±'�.­³©�m7ÅbÖ�ÎMÌ@3�'�¹ HJIKI � º]± H I o'� n i n Ì� �A� 5oË � Ì�±
B t�S_SYX�NKh.u \LhDV@WJrlWJa V@W1�Kt�NJv�Q X?s�V P QDC[NKT;V a P gKh�V@NKh;v�NKPRQ#�ctzNJvLQLX ±=�ÃÌL�)­³«�¯O° � °Ã´¾ÅX­¼ÉRöE3
¹ H IcI ibº]±
� iKkf� � iKpKÌ

H i


