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AZ^Zlv dhg\_jlbjh\Zgb_
;m^ml eb b dZd [m^ml dhg\_jlbjh\Zlvky ^Zggu_� fh`gh aZ^Zlv a^_kv�� � � � � � � � � � � �� � � � � � � �  ! " # $ % & ' ( ) * + , - . / 0 1 2 3 4 5 6 7 8 9 : ; < = > ? @ A B C > D E

> F ? G H I J K L K M N O P Q R S T U V W X Y Z [ \ ] ^ _ ` a b c d e f g h
>6(/(&7@ �� :dlb\bjh\Zlv f_gx \u[hjZ ^ey dhg\_jlbjh\Zgby�i j k i j �� DeZ\brZfb dmjkhjZ \u[jZlv lbi dhg\_jlbjh\Zgby�

g_l
+(;�!$6&,,

Dhg\_jlbjh\Zgb_

ij_j\Zlv��+20(! \uclb���(17(5!
>(17(5@ �� Ih^l\_j^blv \u[hj�
HibkZgb_ lbih\ ij_^eZ]Z_fh]h dhg\_jlbjh\Zgby
;_a dhg\_jlbjh\Zgby
AZibkb *[1HW i_j_^Zxlky \ ^\hbqghf j_`bf_�
Dhg\_jlbjh\Zgb_ +H[ �! $6&,,
AZibkb *[1HW i_j_^Zxlky gZ r_klgZ^pZl_jbqguc ��! dhg\_jlbjh\Zgguc $6&,,�
M^h[hqblZ_fh_ dhg\_jlbjh\Zgb_ $6&,,
AZibkb *[1HW i_j_^Zxlky \ m^h[hqblZ_fhf nhjfZl_ $6&,,� K wlhc p_evx
jZa^_ebl_ev b agZd i_j_oh^Z ^he`gu [ulv ^hihegbl_evgh mklZgh\e_gu \ aZibkb
�kf� ke_^mxs__ hibkZgb_��
<\h^ jZa^_ebl_ey b agZdZ i_j_oh^Z ^ey aZ^Zgby µm^h[hqblZ_fh]h
dhg\_jlbjh\Zgby $6&,,µ
?keb m^h[hqblZ_fh_ dhg\_jlbjh\Zgb_ $6&,, mklZgh\e_gh ih^ µDhg\_jlbjh\Zgb_µ
�kf� aZ^Zggh_ agZq_gb_� hibkZggh_ jZgvr_�� jZa^_ebl_ev b agZd i_j_oh^Z ^he`gu
[ulv ^hihegbl_evgh hij_^_e_gu ^ey i_j_^Zqb ^Zgguo� Z agZd i_j_oh^Z ^he`_g
[ulv mklZgh\e_g ^hihegbl_evgh ^ey i_j_^Zqb ^Zgguo�l m n l m o l m n l m �� DeZ\brZfb dmjkhjZ i_j_f_sZlv jZfdm \u[hjZ d

klhe[pm µJZa^_ebl_evµ b d jy^m dZgZeh\� kh^_j`Zsbo
lbi rbgu 7&3�,3�

[[ >(17(5@ �� <\_klb jZa^_ebl_ev� gZij�� ��� ih^h[guc $W<F� b
ih^l\_j^blv�p q r p q s p q r p q �� DeZ\brZfb dmjkhjZ i_j_f_sZlv jZfdm \u[hjZ d

klhe[pm µI_j_oh^µ b d jy^m dZgZeh\� kh^_j`Zsbo lbi
rbgu 7&3�,3�

[[ >(17(5@ �� <\_klb agZd i_j_oh^Z� gZij�� ��� ih^h[guc $W<F� b
ih^l\_j^blv�

Ghf_j ^\mgZijZ\e_ggh]h dZgZeZ
Ghf_j ^\mgZijZ\e_ggh]h dZgZeZ kh[kl\_ggh]h mkljhckl\Z g_evay \\_klb ^ey
mklZgh\e_gghc k\yab� Hg lhevdh \u\h^blky gZ bg^bdZlhj�
IZjZf_bju ih^dexq_gby i_qZlb� dZd hibkZgh gZ klj� � �� ��
IZjZf_lju ih^dexq_gby ojZg_gby� dZd hibkZgh gZ klj� � �� ���

���
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<\_klb ghf_j ihjlZ
<\_klb ghf_j ihjlZ mkljhckl\Z gZagZq_gby� d dhlhjhfm [m^_l mklZgh\e_g jZat_f
kh_^bg_gby� Ih^ ghf_jhf ihjlZ fh`gh ih^jZamf_\Zlv ghf_j ^hklmiZ ^ey
hij_^_ezggh]h h[kem`b\Zgby� Qlh[u mklZgh\blv k\yav k ^jm]bfb
fZjdbjh\hqgufb kbkl_fZfb nbjfu ;bp_j[Z� ghf_j ihjlZ ���� aZ^Zzlky dZd
agZq_gb_� bkihevam_fh_ ih mfheqZgbx�

· ¸ ¹ º » ¼ ½ ¾ ¿ ½ ¾ �� À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï Ð Ñ Ò Ñ Ó Ñ Ô Õ Ö × Ø Ù Ú Û Ü Ý Þ ß à á â ã ä å à æ ß ç èé ê ë ì í î ï ð ñ ò í ó ô õ ö ÷ ø ù ú û ü ý þ ÿ � � � � � � � � � � 	 
 � �  �
[[ >(17(5@ �� ?keb g_h[oh^bfh� \\_klb ^jm]hc ghf_j rbgu b

ih^l\_j^blv�
AZ^Zgb_ kbgojhgbaZpbb
;m^_l eb b dZd [m^_l hkms_kl\eylvky kbgojhgbaZpby i_j_^Zqb ^Zgguo f_`^m
i_j_^Zxsbf mkljhckl\hf b ijb_fgbdhf � fh`_l [ulv aZ^Zgh a^_kv�� � � � � � � � � � � �� DeZ\brZfb dmjkhjZ i_j_f_sZlv jZfdm \u[hjZ d

klhe[pm µKbgojhgbaZpbyµ b d jy^m� kh^_j`Zs_fm lbi
rbgu 7&3�,3�

>6(/(&7@ �� :dlb\bjh\Zlv f_gx \u[hjZ ^ey kbgojhgbaZpbb�� � � � � �� DeZ\brZfb dmjkhjZ \u[jZlv kbgojhgbaZpbx�

g_l
KbgojhgbaZpby�ijb_fZ

KbgojhgbaZpby

ij_j\Zlv��+20(! \uclb���(17(5!
>(17(5@ �� Ih^l\_j^blv \u[hj�
HibkZgb_ ijhp_kkZ kbgojhgbaZpbb
;_a kbgojhgbaZpbb
?keb ^bZeh] ijbf_g_gby h[_ki_qb\Z_l lh� qlh i_j_^Zlqbd `^zl eh]bq_kdh]h
ih^l\_j`^_gby*[1HW dZ`^uc jZa� dh]^Z \ukueZ_lky l_e_]jZffZ� ^hihegbl_evgZy
kbgojhgbaZpby g_ y\ey_lky g_h[oh^bfhc�
K kbgojhgbaZpb_c ijbzfZ
I_j_^Zlqbd \ukueZ_l l_e_]jZffm *[1HW b i_j_oh^bl d j_`bfm ijbzfZ gZ
^\mgZijZ\e_gghf dZgZe_� gZ dhlhjhf [m^_l ijhba\h^blvky i_j_^ZqZ� Ijb_fgbd
ijbgbfZ_l l_e_]jZffm *[1HW b i_j_^Z_l khh[s_gb_ �%,=(5%$B2.� gZ
^\mgZijZ\e_gghf dZgZe_� gZ dhlhjhf hg ihemqbe khh[s_gb_� I_j_^Zlqbd
ijbgbfZ_l wlm l_e_]jZffm kbgojhgbaZpbb b aZl_f fh`_l i_j_^Zlv ke_^Zxsmx
l_e_]jZffm *[1HW�
Ijb ijh[_ i_j_^Zqb b kbgojhgbaZpbb ijbzfZ
< kemqZ_� _keb ijhba\h^blky ^hihegbl_evgZy ijh[Z i_j_^Zqb� kgZqZeZ i_j_^Zzlky
ijh[gZy l_e_]jZffZ i_j_^ i_j_^Zq_c gm`guo ^Zgguo� WlZ l_e_]jZffZ aZl_f
ih^l\_j`^Z_lky ijbzfgbdhf� Wlh ]ZjZglbjm_l� qlh dZgZe i_j_^Zqb ^Zgguo _klv \
ihjy^d_ ^ey ihke_^mxs_c i_j_^Zqb g_h[oh^bfuo ^Zgguo�

���
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ij_j\Zlv��+20(! \uclb���(17(5!
KlZg^��kbkl_fgZy�rbgZ

Lbi�rbgu
G_Zdlb\guc

>(17(5@ � Ih^l\_j^blv \u[hj�
G_Zdlb\guc� k^_eZlv wlhl \u[hj� _keb dZgZe [m^_l g_Zdlb\_g�
KlZg^ZjlgZy kbkl_fgZy rbgZ� \u[hj ^ey kbkl_fghc rbgu�
Kbkl_fgZy rbgZ JK� \u[hj ^ey iZd_lh\ mijZ\e_gby *[�

Ihke_ lh]h� dZd \u[jZgZ kbkl_fgZy rbgZ� \\_klb khhl\_lkl\mxsbc
Z^j_k kbkl_fghc rbgu mkljhckl\Z \ lZ[ebpm dZd ,' mkljhckl\Z b
Z^j_k rbgu �kf� \gbam��

IW<F <u[hj ^ey ih^dexq_gby W<F b khhl\_lkl\mxs_]h \\h^Z� dZd ,'
mkljhckl\Z�� MklZgh\e_g Z^j_k rbgu ��

F_fh�dZjlZ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¡ ¤ ¥ ¦ § £¨ © ª « ¬  ® « ¯ ¡ ° ¡ ¦ ¬ ± ª ¢ « ² § ³ ¥ £ « ´ ° « µ « ¶ ¢ ¡ ° § ° ¨ ± ¯ ¤ ¥ · § ¢ § ¦ ¡ ° ° ¸ ¶ ª ¢ « ¹ § © © ¡º » £ « ² « ³ ° « © ¦ § ¬ ¡ £  £ « ¬    « ¯ © « ´ § £ ¡ ° ¨ ¨ ©   ¡ ¢ £ ¡ ² ¨ ¼ ½ ½ ¾ ¿ À Á Â
<hafh`gh lhevdh \ khq_lZgbb k ebp_gab_c gZ [mn_j
µFHKL�0&B;MN?Jµ�

7&3�,3 <u[hj ^ey dZgZeZ 7&3�,3 �(WKHUQHW��
Ihke_ \u[hjZ dZgZeZ 7&3�,3� ^Zevg_crb_ aZ^Zggu_ agZq_gby [m^ml
\\h^blvky ^ey ghf_jZ ihjlZ� kbgojhgbaZpbb b dhg\_jlbjh\Zgby \
lZ[ebp_ iZjZf_ljh\ ih^dexq_gby�

<\_klb ,' mkljhckl\Z
Ã Ä Å Æ Ç È É Ê Ë Ê Ì Í Î Ï Ð Ñ Ò Ë Ï Ó Ô Õ Ö × Ø Ù Ú Û Ü Û Ý Û Þ ß à á â ã ä å á â æ ç è é ê ë ì í î ï ð ñ ò ó ô ó õ ó ö ÷ ø ù ú û ü ý þ

ÿ � � ÿ � � � � � � � �� I_j_f_sZlv deZ\brZfb dmjkhjZ jZfdm \u[hjZ d
klhe[pm µ,' mkljhckl\Zµ b d jy^m dZ`^h]h dZgZeZ�

[[ >(17(5@ �� <\_klb ,' mkljhckl\Z b ih^l\_j^blv�
<\_klb Z^j_k rbgu� � � 	 
 � �  � � � 	 � 	 
 � � �  � � � � � � � � � � � � 	 � � � � � � � 	 
 � �  � � �  � � � � � � � � �
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[[ >(17(5@ �� <\_klb Z^j_k rbgu b ih^l\_j^blv�
>jm]b_ aZ^Zggu_ agZq_gby ^ey \u[hjZ lbiZ rbgu 7&3�,3
<\_klb ,3�Z^j_k
Wlh Z^j_k mkljhckl\Z� k dhlhjuf [m^_l mklZgh\e_gZ k\yav�^ _ ` ^ _ a ^ _ ` ^ _ �� b c d e f g h i j k l m n o p q r s t s u s v w x y z { | } ~ � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬  ® ¯ ° ± ² ³ ´ µ ¶
[[ >(17(5@ �� <\_klb ,3�Z^j_k b ih^l\_j^blv� Kf� lZd`_ hibkZgb_ \

jZa^_e_ ������� gZ klj� � �� ���
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