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


! �"�$#%���&� ' ������( ��� ) �*���+�-,*� ���������
	 ��


� �
	 �&���
	�� �-��( . ��/�01/2�����3( 465 72����5 ���8�+�9�+	��*�

: ;

<3=?>1@BADC1E >

F�GIH�JLKNMOK
P�Q JLKNJSR GIJUTDGIVDGIH�JXW6R�MZY[J Q K\M]G\;$V_^a`-b_GIJ QIc V[V

MZRd^fe chgicZc]j JkRlGmVU^1GIH�J
GIH�JLKNMOK Q JUn[e�M Q J j JSR[Gm^fV Q GoH�JXTlJSp Q JSJ�V_^

q V rsGoV Q V_^utmH�M c V[KNV P H ;
M]R

v c JUrsG Q MwrSb c b_RiTyx1V jdP e�GIJ Q v R�pzM]R�JSJ Q MZR�p

`-b_GoJ QIc V[V�{}|6R G~b Q MZV�{?x�b_R�bzT�b {?���z�z�

r� � V�R�p�x1H�JSR3�z���z�



� H�J Q Jk:l;�TlJUr c b Q J�GIHibUG � b j GoH�JXKNV c JXb_e�GoH�V Q V_^uGIH�MwK GIH�JUK\MOK��
� b_e�GoH�V Q M��SJ$GoH�JDW6R�MZY[J Q K\M]G\;DV_^�`-b_GoJ QIc V[V�GIV c JSR�T GIH�MOK�GIH�JLKNMOK GIVdV�GIH�J Q MZRiKNGoM]GIe�GIM]V�RiK

V Q M]RiT M]Y MOTleib c Km^fV Q GIH�J P e QoP V[KNJXV_^�Kor H�V c b QIc ; Q JUKNJUb Q r~H��

� ^fe Q GoH�J Q b_e�GIH�V Q M��kJ&GIH�J$W6R�MZY[J Q K\M]G\;$V_^u`�bUGIJ Qoc V[VDGIV Q J P�Q V TleirsJXGIH�MwK GoH�JUK\MOK : ; P H�V��
GIV rsV P ; M]R�p&V Q : ;$VzGoH�J Q1j JUbURiKs{zMZR$GIV�G~b c V Q M]R P b Q GS{ bUG GoH�J Q JUn[e�JUK\GmV_^ V�GIH�J Q MZRiKNGoM]GIe�GIM]V�RiK
V Q M]RiT M]Y MOTleib c Km^fV Q GIH�J P e QoP V[KNJXV_^�Kor H�V c b QIc ; Q JUKNJUb Q r~H��

MZM



� H�JXW6R�M]Y[J Q KNM]G\;$VU^1`�bUGIJ Qoc V[V Q JUn[e�M Q JUK1GIH�J+KNM]p�Rib_Goe Q JLK VU^1b c]c}P J Q K\VzRiK eiKNMZR�p
V Q6P H�V��
GIV rsV P ; M]R�p
GoH�MOK GoH�JUKNMwK �1t c JLbzKNJXK\M]pzR3:iJ c V���{�bURiT p�M]Y[J�b�T�T Q JUKIK b_RiT3T�b_GoJ �

M]M]M



���������	��
��


 V Q b�KNM j�P�c J b_eirsGoM]V�R j b Q�� JSG j V TlJ c {�GIH�MwK GIH�JLKNMOK P�Q JUKNJkRlG Kmb_RDJ�� rsM]JSR Gab_RiT$G Q b_RiK P b Q JSRlG
b P�P�Q V[b�r H�^fV Q G Q b_RiKobzrsGoM]VzR3K\JUrse Q M]G\;dr V[KNG bURib c ;�K\MOK GoVdn[eib_R GIM ^f;
GoH�JXrsV QoQ J c b_GoM]VzR�: JkG ��JSJSR
j b Q�� JSG V P J Q bUGIMZVzR�bURiT P V�� J Q KN;�KNGoJ j V P J Q b_GoM]V�R}{ ��H�Mwr H$MwKmb_RDM j�P V Q G b_R G1b_RiTDr~Hib cZc JSR�p �
M]R�pDMOKoKNe�J�MZR J c JUrsG Q MwrsM]G\; j b Q�� JkG~K �

� ��V�TlM�� J Q JSR G�K\G Q bUGIJSp�M]JUK {?Rib j J c ; { Q JUKor H�JLTle c MZR�p�b_RiT�G b � J � Q MwK � {}b Q J P�Q V P V KNJUT"b_R�T
TlMOKorseiKoKNJUT MZR�TlJSG b_M c :�bzKNJLT V�R bzTlJUn[eibUGIJ����[;�K\GIJ j � ��MwTlJ���F � x���� F � x���bURiT�G Q b_RiKobzr �
GIMZVzR$M j�P bzrsG rsV j�P e�G~bUGIMZVzRiK {zrsV�RiKNMwTlJ Q M]R�p GIH�J QIj b c b_R�T&Y[V c G b_p�J c M j M]G Ks{kbzK � J cZc bzK Y[V c G~bUpzJ
KNG b_:�M c M]G\;"r Q M]GoJ Q Mwb � � H�J Q JUKIr~H�JUTle c M]R�pdGIJUr~H�R�Mwn�e�J$MOK�bzKoKNV rsMwb_GIJLT ��M]GoH�b_R"M]GoJ Q bUGIM]Y[J$p�JSR �
J Q bUGIMZVzR Q JUTlMOK P b_G r H"bURiT! kV Q$c V bzT�r e Q G b_M cZj JSR G P�Q V r JUTle Q J
GoV j MZR�M j M �SJ�GoH�Jdb j Vze�RlG�VU^
Q JUKor H�JUTle c M]R�p#" ��H�J Q JUb�K6GIH�JXG~b � J � Q MOK � GIJUr~H�R�Mwn�e�J MwK :�bzKNJLT�VzRyGIH�J&MOT JUb
V_^uG~b � M]R�p�b c JLKIK
rsVzR�KNJ Q YzbUGIMZY[J�b P�P�Q V[b�r H3GIVDrsV�RiKNMwTlJ Q V P J Q bUGIMZR�p Q MOK � K1GIV&^ bzr M c MZG~bUGIJ G Q bURiKIb�rsGIMZVzRiK�� � R�GIH�MOK
GIH�JLKNMOK {?GIH�J$� F � x�r VzRirsJ P G6MwK P�Q V P V[K\JUT9GoV3bzrSrse Q b_GoJ c ;�JSY�b c eibUGIJ&G Q bURiK j MwKIK\M]VzR"r VzR�p�JUK �
GIMZVzR�� � H�J G Q bURiKIb�rsGIMZVzRiK�%�M jdP bzrsGmMwK rsV jdP e�GoJUT&eiK\M]R�p$R�VUY[J c KNJSRiK\M]GoM]Y M]G\; ^fV QIj e c b�KuGoV g R�T
GIH�J j V[KNG J�� JUrsGIMZY[J Q JUKor H�JLTle c MZR�p�TlM Q JUrsGIMZVzR}{ bzK ��J c]c bzK6^fV Q rsV[K\G�TlMOK\G Q M]:�e�GoM]V�R��&F�R�V_Y[J c
P�Q MwrsM]R�p j JSGIH�V T { M � J �'&6V T�b c x1VzR�p�JUKNGoM]V�R�t Q MOr J��(& x�t)�~{}MOK�b c KNV P�Q V P V KNJUT�GoV�pzJkR�J Q bUGIJ
P�Q V P J Q6P�Q MOr J&K\M]p�Rib c K �

F6R F Q GoM g rsMwb c &6JSe Q b c &6JSG � V Q�� � F*&+&,��:ib�KNJUT-�[H�V Q G � J Qoj/. V bzT 
 V Q JUrSbzK\GIMZR�p0��� � . 
 �
j JSGoH�V T&rsV�RiKNMwTlJ Q M]R�p GIH�J�J�� JUrsG}VU^ P�Q MOr J V�R&GoH�J c V[bzT&MwK P�Q JUK\JSRlGoJUT6^fV Q b TlMwKNG Q M]:�e�GIJUTXrsV j �

P e�G b_GIMZVzRib c KIr~H�J j J { GoV P�Q VUY MOTlJ P�Q V P J Q$c V bzT P�Q JUTlMOr GIM]V�R�� � V�^ b�rsM c M]G~bUGIJDGIH�J bzrSrsJLKIK VU^
b cZc6j b Q�� JSG P b Q GoMOrsM P b_R G~K$GIV"GIH�J P�Q V P V[K\JUT bURib c ;�K\MOKDb_RiT P�Q MOr M]R�p"GIJUr~H�R�Mwn�e�JUKs{�b � Jk: �
:ibzK\JUT P�Q VzGoVzG\; P J3MOK&M jdP�c J j JsR GIJLT�eiKNMZR�p�byGIH Q JSJ � GIMZJ Q r c M]JkRlG� UKNJ Q Y[J Q b Q r H�M]GIJLrsGIe Q J�b_R�T
e P � GIV �\T�bUGIJ ��JS:�GIJUr~H�R�V c Vzp�M]JUK��

� H�J Q JUK\e c G K VU^ KNJ Q Y[J Q b c rSb�KNJ�K\GIeiT M]JUK}VzR$Y�b Q M]V�eiK GIJLKNGaKN;�KNGIJ j K}KNH�V���GoH�J J��?JLrsGIMZY[JSR�JUKoK
b_RiT$b P�P�c MOrSbU:�M c M]G\;6VU^ GIH�J P�Q V P V KNJUT&GoJUr~H�R�MOn[e�JUK { ��H�MOr~H ��Vze c T H�J c]P � RiT J P JSRiTlJSR G1�[;�KNGoJ j

M]Y



| P J Q b_GoV Q K)� � ��| K � TlJSGoJ QIj M]R�JarsVzR�pzJUK\GIM]V�R P�Q MwrsJUK {UrsV[V Q TlM]RibUGIJ bURiT j bURib_p�J G Q b_R�KIbzr GIM]V�RiKs{
b_RiT3b c KNVDH�J c]P�j b Q�� JSG P b Q GoMOrsM P b_R G~K j b � J P�Q V g G~b_: c J j b Q�� JkG T JUrsMOK\M]V�RiK �

Y



� 
�� � ��� ���
	 �
� �
� � �

� � V�e c T c M � J�GIV3KNMZRirsJ Q J c ;�GIHibUR � t Q V_^ �Dx c b_e�TlM]V�x�b��R�M �Ub Q JUK&bURiT"t Q V_^ �XF��IM]G �[M]R�p�H}{
^fV Q GoH�JSM Q pze�MwT�b_Rir J[{iKNe P�P V Q G�bURiT�r VzR GIM]R e�V�eiK JkRirsVze Q b_p�J j JSR G GoH Q V�e�pzH�Vze�G�GoH�JUK\J&;[JUb Q K
V_^ j ;DtmH�� q �iKNGIe�Tl;�M]R�`�bUGIJ Qoc V[V �

F c KNV+bzr � R�V�� c JUTlpzJLT MwK GIH�J�M]R Y�b c e�b_: c J�KNe�p�pzJUK\GIMZVzR P�Q VUY MOTlJLT : ;dt Q V_^ � q bSY MOT 
 e cZc J Q {
t Q V_^ ����MwrsGIV Q�� e�M]R G~b_R�bl{it Q VU^ ���yb_p[T ; ��b c b j b&bURiT�t Q V_^ ���6V Q TlV�RyF6p�R�J � �

q e Q M]R�p$GIH�MwK Q JUK\JUb Q r HdGoV P Mwr�TlJSY[J c V P�j JSR GS{ � ��b�K p Q JUbUG c ;
H�J c]P JUTd:l; q Q � x1H�M � bUR�p�{
� Q � q J Q J ��� JLb j J Q {�� Q �DF6RiT Q J ���ie c b � K � M {�� Q ����M � J 
 b c Y[V�b_R�T � Q �!��M � J � KN:iJ Q
^ Q V j � � |X{?bURiT q Q � q JUn[MObUR�p"� b_R�^ Q V j &6J � v R�p c b_RiT � ��| � � Y[J Q ; j eir~H�b P�P�Q JUrsMObUGIJ
GIH�JkM Q JSR c M]p�HlGoJSR�MZR�p TlMOKorseiKoKNM]V�RiK1b_RiT&MZRl^fV Qoj b_GoM]V�R�� � b c KNV � Vze c T c M � J1GIV�GoHib_R � t Q V_^ ��#�VU;
� M cZc M]R GIV�R ^ Q V j W6R�MZY[J Q K\M]G\;�VU^ � bzK � bUG~r~H�J � b_R�b_RiT$� Q ��%zV�H�R$&�JSH c J Q ^ Q V j v F . F c :iJ Q G~b
^fV Q GIH�J�MZRl^fV Qoj b_GoM]VzR P�Q VUY MOTlJUT
^fV Q�j ; Q JUK\JUb Q r H �

F p Q V�e P VU^ P JSV P�c J � HibSY[JdGoV j JkRlGoM]VzR-b Q J j ;yV���rsJ�� j bUGIJUK { v TlYlMZRibl{ . M c ;[{ � M cZc {
��M]GoHle c b_R}{�x�bSY�b c V�{ 
 JUT J Q MwrsV�{�� b j JSH}{ � bzKoKIbUR}{6`-b QoQ JSR bURiT'��b c J Q ; � � H�JS; r Q JUbUGIJUT
^ Q MZJSRiT c ; � V Q�� JkRlY M Q VzR j JkRlG � � b c ��bS;�K�JSR(�IVU;": JkM]R�p rsV cZc JUbUpze�J ��M]GoH)��M]GoHle c b_R ^fV Q b c]c
GIH�JLKNJ�;[JUb Q K�"ibURiT GoHib_R � 
 JLTlJ Q MwrsV ^fV Q6P�Q VUYlMwTlM]R�p$GIH�J � G~b c MObUR�KN;�KNGoJ j T�bUG~b �

F�Y[J Q ;3K P JUr MOb c GIH�b_R � K\H�Vze c T�pzV�GIV j ;dH eiK\:ib_RiT { r V c]c JUb_p�e�J[{*%zMObUR ��JSM . MZe}{ ^fV Q H�MOK
c VUY[J[{�KNe P�P V Q G�bURiT%H�J cZP JSY[J Q KNMZRirsJ � J j JkG ��` M]GIH�Vze�GDH�M j { j ;-T Q JLb j K ��M c]c R�JSY[J Q
:iJUrsV j J�G Q e�J �

. b�KNG�:�e�G�R�V�G c JUb�KNGk{ � � V�e c T c M � JXGIVdGoHib_R � GoH�J$M]R Y�b c eib_: c JDKNe P�P V Q G�V_^ j ;D^ b j M c ; �
��;�:iJ c VUY[JUT ^ bUGIH�J Q bURiT j V�GIH�J Q HibSY[J�e�RiTlJ Q pzV�R�Jyb c]c GIH�J H�b Q T�KNH�M P K MZR%: Q M]R�p�M]R�pye P
b_RiT�JUTleirkb_GIMZR�pyGIH�JSM Q T�b_e�p�HlGoJ Q � � H�JS;�p bSY[J j JDGIH�J�p Q JUb_G c VUY[J
^fV Q b c]c j ; c M ^fJ �+��;
P b Q JSR G~K � M]R � c b � b c K\V&p[bSY[J j J�GoH�JSM Q JkRirsVze Q b_p�J j JSR Gab_RiTdK\e P�P V Q G ^fV Q1j ;$KNGoeiTl;DbURiT c M ^fJ
bzK j e�r H�bzK�GIH�Jk;�rSb_R �

� H�MwK GIH�JLKNMOK MwK�TlJUTlMwrSb_GoJUTdGIV j ;$Y[J Q ; K P JUrsMwb c T�b_e�p�HlGoJ Q { �[V P H�Mwb-,

YlM



� � �	� �������

F�x F c GoJSRibUGIJ&x1e QoQ JSR G
F*&+& F Q GoM g r MOb c &6Jke Q b c &6JSG � V Q��
F � x F6Y�b_M c b_: c J � Q bURiK ^fJ Q x�b P b_:�M c MZG\;
x � � x�b P b�rsM]G\; � JSR�J g G �yb Q p�M]R
x�t 
 x1VzR GIMZRleibUGIMZVzR3t V�� J Q 
 c V��
q F v q M�� J Q JSR GIMOb c F c pzJS: Q b_Mwr v n�e�b_GIMZVzR
q � � � q b_G b � b�KNJ!�ybURib_p�J j JSR G � ;�K\GIJ j
q x q M Q JUrsG x1e QIQ JSRlG
q � ��x�| q MOK\G Q M]:�e�GoM]V�R9x1V jdP bURl;
v ��x�| v c JUrsG Q MwrSb c �[J Q YlMwrsJ&x1V jdP b_R ;
v � x v�� MwKNGIMZR�p � Q b_R�K j MwKIKNMZVzR�x1V jdj MZG j JSRlG

 x � � x 
 M Q KNG x1VzR GIM]R�pzJSRir ; � V�G~b c � Q bURiK ^fJ Q x�b P b_:�M c M]G\;
� v & x�| � JSR�J Q b_GIMZVzRyx1V j�P b_R ;
� W � � Q b P H�MOr�W�K\J Q � RlGoJ Q ^ b�rsJ
� � � . � ; P J Q � J � G �yb Q�� e P . bUR�pzeibUpzJ
� � � t � ; P J Q � � J � G � Q bURiK ^fJ Q t Q V�GIV rsV c
� � | � RiTlJ P JSRiT JSRlG �yb Q�� JSG6| P J Q bUGIV Q
� t x � RlGoJ Q � t Q V rsJUKoK6x1V jdj e�R�MwrSb_GoM]V�R
� ��| � RiTlJ P JSRiT JSRlG �[;�KNGIJ j | P J Q b_GoV Q
% � � %[bSYzb � M Q Goeib c �yb�r H�M]R�J
. F*& . V rSb c F Q JUb-&6JkG ��V Q��
. � � . M j MZG � � RiTleirsJLT � M ^fe Q rSbUGIMZVzR
. �yt . V rSb_GoM]V�Rib c �yb Q pzM]R�b c t Q MwrsJ
�yF�t v ��JUb_R3F6:�KNV c e�GIJXt J Q rsJSR G~bUpzJ v QoQ V Q

Y M]M



� x�t �yb Q�� JSG6x c JUb Q M]R�pDt Q MwrsJ
� | �yb Q�� JSG6| P J Q bUGIV Q
& x�t &6V T�b c x1VzR�p�JUKNGoM]VzR"t Q MOrsJ
| F0� � � | P JkR�F rSrsJUKoK � b j J�GIM j J � Rl^fV QIj bUGIM]V�R��[;�KNGoJ j
| .*� | P J Q b_GoM]R�p . M j M]G � Vze�R�T�b Q ;
| t 
 | P GIM j b c t V�� J Q 
 c V��
# � � # V j VzGoJ ��JSGoH�V T � R Y[V rSbUGIM]V�R
# � � v # V[V�G���JLb_R � n[eib Q J v QoQ V Q
� F � x ���[;�KNGoJ j � ��MOTlJ �&F6Y�b_M c bU: c J � Q bURiK ^fJ Q x�b P b_:�M c MZGN;
��x�| t 
 �[JUrse Q M]G\;dx1V�RiKNG Q b_MZR�JUTy| P GIM j b c t V ��J Q 
 c V��
��x�F q F �[e P J Q YlMwKNV Q ;�x1VzR G Q V c F6R�T q b_G~b�F�rSn[e�MOK\M]GIMZVzR
� v � x ���[;�KNGoJ j � ��MOTlJ � v�� MwKNGoM]R�p � Q bURiK j MwKIK\M]VzRyx1V jdj M]G j J R G
� & � � bzT�T c J � &6V TlJ � M ^fe Q rSbUGIMZVzR
� � . 
 �[H�V Q G � J QIj . V bzT 
 V Q JUrSb�KNGIMZR�p
� � # � ���[;�KNGoJ j � ��MOTlJ � � Q b_R�K j MwKIKNMZVzR #�J c Mwb_:�M c M]G\; �yb Q p�M]R
� � � x ���[;�KNGoJ j � ��MOTlJ � � VzG~b c � Q bURiK ^fJ Q x�b P bU:�M c M]G\;
� x 
 � Q b_RiKobzrsGoM]V�R x1VzR G Q M]:�e�GIM]V�R 
 b�rsGIV Q
� � � Q b_RiKobzrsGoM]V�R � jdP b�rsG
� | 
 � Q b_RiKobzrsGoM]V�R | P J Q bUGIM]V�Rib c 
 JUbzK\M]:�M c MZGN;
� # � � Q b_RiK j MOKoKNMZVzR # J c MObU:�M c M]G\;!�yb Q p�M]R
� ��x � Q b_RiKobzrsGoM]V�R �[JUr e Q MZGN;�x1V[K\G
� � x � V�G~b c � Q b_RiK ^fJ Q x�b P b_:�M c MZG\;
` ` ` ` V QIc T ` MwTlJ�` Jk:

YlMZM]M



� �����������
	

� ��
�������������������
 �
� � � v c JUrsG Q MOrsMZG\;!�yb Q�� JSG~K � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � � � v R�J Q pz; � Q V � J Q b_pzJ � � � � � � � � � � � � � � � � � � � � � � � �  
� � � � � � Q b_R�K j MwKIKNMZVzRyx1VzR�pzJUK\GIM]V�R � � � � � � � � � � � � � � � � � � � � !
� � � �#" �[JUr e Q MZGN;�x1V[K\G�bURiT�t Q MOrsMZR�p$F6R�b c ;�KNMwK � � � � � � � � � � � � � � $

� � � ��V�GIMZYzbUGIMZVzR3b_RiTy| : �IJUrsGIMZY[JUK � � � � � � � � � � � � � � � � � � � � � � � � �
� �#" � H�JUKNMwK6|6e�G c MZR�J � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "

% &('*),+-
��.&/�102
�+4365�78��7 �:9
� � � � R G Q V TleirsGoM]VzR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
� � � �1V c G~bUpzJ �[G b_:�M c M]G\; � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��;

� � � � � � bzK\MOr&x1VzR�rsJ P G K � � � � � � � � � � � � � � � � � � � � � � � � � ��;
� � � � � x1VzR GIMZRle�b_GIMZVzR3t V�� J Q 
 c V�� � � � � � � � � � � � � � � � � � � � � �

� �#" F � x q J g R�M]GIMZVzRiK�bURiT9x1V jdP e�G b_GoM]VzR�K � � � � � � � � � � � � � � � � � � �� 
� �#" � � F � x q J g R�MZGIM]V�RiK � � � � � � � � � � � � � � � � � � � � � � � � � �<!

M �



� �#" � � ��� ;�K\GIJ j � ��MOT J��&F � x ��� F � x�� x1V jdP e�G~b_GoM]V�R � � � � � � � � � � ��$
� � � � Q bURiKIb�rsGIMZVzR"| P J Q b_GoM]VzR�b c 
 JLbzKNMZ:�M c M]G\; � � | 
 ��F Rib c ;�K\MOK � � � � � � � � � " �
� �# � Q bURiKIb�rsGIMZVzR � j�P bzrsG+� � � �1VzR � F � x � � � � � � � � � � � � � � � � � � "�"
� � ; x�b�KNJ �[GIeiT M]JUK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "<!

� � ; � � x�bzK\J ��� ` M]GIH q J j b_RiT �\K\MOTlJ � MOT�TlM]R�p � � � � � � � � � � � � � � "<!
� � ; � � x�bzK\J$� � � R�J c b�KNGIMwr q J j b_RiT � � � � � � � � � � � � � � � � � � � �-�

� � ! � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� &���� 02
�+:365�78��7
	�5��

:7�����
:����36��
���� ����+4��
�� 5 9��
" � � � R G Q V TleirsGoM]VzR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  
" � � #�JUKor H�JLTle c MZR�p$t Q V rsJUTle Q J � � � � � � � � � � � � � � � � � � � � � � � � � !
" �#" x�b�KNJ �[GIeiT M]JUK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �

" �#" � � � H Q JSJ � b Q JLb v c JUrsG Q MOr M]G\; �yb Q�� JSG � � � � � � � � � � � � � � � � �  �
" �#" � � �[M � � :�eiK �[;�KNGoJ j � � � � � � � � � � � � � � � � � � � � � � � � �  ��
" �#" �#" � ��� � :�eiK���V T J c V_^ � G b c Mwb_R � � � Q bURiK j MOKIK\M]V�R � ;�K\GIJ j � � � � � � ;��

" � � � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ;  

9 &���� 02
�+:365�78��7
	�5 & +���
�� � ��7���� ����+4��
�� 5  �
� � � � R G Q V TleirsGoM]VzR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! �
� � � F Rib c ;�K\MOK t Q V rsJUTle Q J � � � � � � � � � � � � � � � � � � � � � � � � � � � !U�
� �#" x�b�KNJ �[GIeiT M]JUK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � !�!

� �#" � � � H Q JSJ � b Q JLb v c JUrsG Q MOr M]G\; �yb Q�� JSG � � � � � � � � � � � � � � � � � !�!

�



� �#" � � �[M � � :�eiK �[;�KNGoJ j � � � � � � � � � � � � � � � � � � � � � � � � � $z�
� �#" �#" � ��� � :�eiK���V T J c V_^ � G b c Mwb_R � � � Q bURiK j MOKIK\M]V�R � ;�K\GIJ j � � � � � � $ �

� � � � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $�"

� � & � ) ��
�� 3 
:����� �����6� 5�� +4����
<� 7 ���

 � � � R G Q V TleirsGoM]VzR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ ;
 � � . V bzTyx1Hib Q bzrsGoJ Q MwKNGIMwrSK � � � � � � � � � � � � � � � � � � � � � � � � � � $<!
 �#" F R�F+&*& � :ibzK\JUT � � . 
 � � � � � � � � � � � � � � � � � � � � � � � � � � $��

 �#" � � 
 V Q JUrSbzK\GIMZR�p ��V TlJ c � � � � � � � � � � � � � � � � � � � � � � � $��
 �#" � � 
 V Q JUrSbzK\GIMZR�pDt Q V rsJUT e Q J � � � � � � � � � � � � � � � � � � � � � ��"

 � � x�b�KNJ �[GIeiT ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� 
 �# � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

� � 
 	 � 	�+-7 
4� �	��
�3 
�� 
4
 � +4����� 
 ��
��
; � � � R G Q V TleirsGoM]VzR � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� 
; � � `"JS: � :ib�KNJUT � ��x F Rib c ;�K\MOK � � � � � � � � � � � � � � � � � � � � � � � � � ��$

; � � � � #�JUn�e�M Q J j JSR G~K � � � � � � � � � � � � � � � � � � � � � � � � � � � ��$
; � � � � F Q r H�MZGIJUr GIe Q J � � � � � � � � � � � � � � � � � � � � � � � � � � � ��� �
; � � �#" � jdP�c J j JkRlG b_GIM V�R � � � � � � � � � � � � � � � � � � � � � � � � � ��� �

; �#" � jdP�c J j JSR[G~bUGIMZVzRDV_^1GoH�J � � . 
 ��V Tle c J � � � � � � � � � � � � � � � � � ��� $
; �#" � � F Q r H�MZGIJUr GIe Q J � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
; �#" � � � jdP�c J j JkRlG b_GIM V�R � � � � � � � � � � � � � � � � � � � � � � � � � � � �

; � � � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � !

� M



 �1� 
���3���78��� 
�7 �-%��
! � � � e jdj b Q ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
! � � x1V�RlG Q MZ:�e�GIMZVzRiK � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � " �
! �#" 
 e�Goe Q J�`"V Q�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "��

� � 	 36����� ��+ 
 ��5 � ���

0 & � ��
 
�� +4��
4+ � 3 
4����� �����6� 5 � +4��� 
 � �:9��

� � ����� 	���7*& 
:78�
� 5�78��
�� ��� �

� �-%���� 	���7 � ��� 
<3 ��� � � +436��+-
��
	 & ��+-
�7 ����7�7�����
 � 5�78��
�� ��� 9

� M]M



� � 	 � ��� � ����� 	 � 	

� � � F ��H�V c JUKob c J J c JUrsG Q MwrsM]G\; j b Q�� JkG � � � � � � � � � � � � � � � � � � � � � � �

� � � F�t�� rse Q Y[J�KNH�V���MZR�p c V[b�TlM]R�p j b Q p�M]R�� � � � � � � � � � � � � � � � � � �z�
� � � � H�J j b_M]R P�Q V rsJLTle Q J�VU^�x�t 
 ��� � � � � � � � � � � � � � � � � � � � � � �z�
� �#" x�t 
 KNH�V ��R3M]R3bDt � rse Q Y[J � � � � � � � � � � � � � � � � � � � � � � � � ��"
� � � � | 
 b_R�b c ;�KNMwK P�Q V rsJUT e Q J � � � � � � � � � � � � � � � � � � � � � � � � � "z�
� �# � M � � :�e�K GIJUK\G KN;�KNGIJ j � � � � � � � � � � � � � � � � � � � � � � � � � � � � "�$
� � ; � M]pzH � c V � :�MwT j b_G~r~H�MZR�p ��M]GIH TlJ j bURiT � KNMwTlJ�:�MwT�TlM]R�p�{�K\M � � :�eiK6K\;�K\GIJ j � � "��
� � ! � M]pzH � c V � :�MwT j b_G~r~H�MZR�p�^fV Q M]R�J c bzK\GIMOr TlJ j bURiT?{�K\M � � :�eiK�KN;�KNGoJ j � � � � � � �

" � � #�JUKor H�JLTle c MZR�p P�Q V rsJUT e Q J � � � � � � � � � � � � � � � � � � � � � � � � � � $
" � � � H Q JSJ � b Q JUb&J c JUrsG Q MOrsMZG\; j b Q�� JSG � � � � � � � � � � � � � � � � � � � � � �  � 
" �#" � JSR�J Q bUGIM]V�R Q JUTlMwK P bUG~r~H�M]R�p Q JUK\e c G Ks{lGoH Q JkJ �\b Q JUb$J c JUrsG Q MOrsMZG\; j b Q�� JSG � � � �  <!
" � � . V bzT3rse Q G b_M c]j JSR G Q JUK\e c G Ks{ GIH Q JSJ � b Q JLb J c JUrsG Q MOr M]G\; j b Q�� JSG � � � � � � � �  �$
" �# � ��� � :�e�K j V TlJ c V_^aGIH�J � G~b c Mwb_R � ��G Q b_RiK j MOKoKNM]V�R�KN;�KNGoJ j � � � � � � � � � ;�;
" � ; � V j J0&�x�t K : ; Q JUKIr~H�JUTle c M]R�p&GIJLr H�R�MOn[e�J[{ � ��� � :�eiK � G~b c Mwb_R3KN;�KNGoJ j � � � � ; !

� MZM]M



� � � t Q Vz:ibU:�M c M]G\;dT MOKNG Q MZ:�e�GIMZVzR�V_^ rsV cZc b P KNJ[{�KNM � � :�eiK GIJLKNG KN;�KNGIJ j � � � � � � � � ! �
� � � t Q Vz:ibU:�M c MOKNGoMOr�T JSRiKNMZG\;dV_^uKN;�KNGoJ j rsV c]c b P KNJ {�KNM � � :�eiK�GIJLKNG KN;�KNGoJ j � � � � � !  
� �#" � JUrse Q M]G\;dr V[KNG r V jdP b Q MwKNVzR {lGIH Q JSJ � b Q JUb$J c JUr G Q MwrsM]G\; j b Q�� JSG � � � � � � � !��
� � � � V j J0&�x�t K : ;dG b � J � Q MwK � GoJUr H�R�MOn[e�J[{ � ��� � :�eiK � G b c Mwb_R�K\;�K\GIJ j � � � � � � $�"

 � � �ybUGIH�J j b_GoMOrSb c j V TlJ c VU^�b_R3F*&+& R�JSe Q VzR�� � � � � � � � � � � � � � � � �z�
 � � ��r H�J j b_GoMOr�V_^aGIH�J�GIH Q JSJ c bS;[J Q ^fJSJUT �f^fV Q ��b Q T�F*&*&B^fV Q � � . 
 � � � � � � � � �
 �#" F+&*& � :ibzK\JUT�TlJ j bURiT ^fV Q JUrSb�KNGIMZR�p P�Q V rsJUTle Q J � � � � � � � � � � � � � � � � �

 � � � Q bUM]R�MZR�p P J Q ^fV QIj bURirsJ�VU^1GIH�J&r~H�V KNJSR3F*&*& � � � � � � � � � � � � � � � �<!
 �# 
 V Q JUrSb�KNGoM]R�p Q JUKNe c G~K ^fV Q ��V�RiT�bS; �ybS;�� � { � ����� � � � � � � � � � � � � � ��$
 � ; 
 V Q JUrSb�KNGoM]R�p Q JUKNe c G~K ^fV Q � H e Q KoT�bS; �ybS;��<! { � ����� � � � � � � � � � � � � � ���

 � ! 
 V Q JUrSb�KNGoM]R�p Q JUKNe c G~K ^fV Q � bUGIe Q T�bS; �ybS;���� { � ����� � � � � � � � � � � � � � � ���
 �#$ F :iKNV c e�GoJ P J Q rsJSR G~bUpzJ�J QIQ V Q K ^fV Q GIH�J �ybS; � ����� c V bzT�T�b_G~bDKNJkG � � � � � � � � �
 � � x1V jdP b Q MOK\VzR�V_^uGIH�J�^fV Q JUrSb�KNGIMZR�p Q JLKNe c G~K ^fV Q %ze�R�J � { � ����� � � H�MOK�T�bUG~b$MOK

R�VzG eiKNJUT
^fV Q GIH�JXF*&*& G Q bUM]R�MZR�p � � � � � � � � � � � � � � � � � � � � � � ��"

; � � `"JS: � :ib�KNJUT3TlMOK\G Q MZ:�e�GoJUTdrsV jdP e�G b_GIMZVzRib c R�JSG � V Q�� ��� � � � � � � � � � � � � � !
; � � . JkY[J c � �$T�b_G b���V � TlMwb_p Q b j V_^aGIH�J � ��x b_Rib c ;�KNMwK � � � � � � � � � � � � � � ���
; �#" q b_G~bDTlJ P JSR�TlJSRirsJ�:iJSG � JkJSRdGIH�J ��JS: � :ibzK\JUT � ��x j V T e c JUK�� � � � � � � � ��� �
; � � � H Q JSJ � GIMZJ Q r c M]JkRlG� UKNJ Q Y[J Q b Q r H�M]GIJLrsGIe Q J � � � � � � � � � � � � � � � � � � ��� "
; �# t1K\JSeiTlV rsV T J&V_^������	��

���DKNJ Q Y c JSG � � � � � � � � � � � � � � � � � � � � � ����;
; � ; t1K\JSeiTlV rsV T J&V_^�����
DKNJ Q Y c JSG � � � � � � � � � � � � � � � � � � � � � � � � ��� !
; � ! q b_G~bU:ibzK\J&MZRlGoJ Q ^ b�rsJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��� �

� MZY



; �#$ tab Q G�VU^1GIH�J MZR P e�G�� W � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
; � � ��F � x Q JLKNe c G~K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
; � � � #�JUKor H�JLTle c MZR�p Q JUKNe c G~K�� � � � � � � � � � � � � � � � � � � � � � � � � � � � ���
; � ��� � b � J�� Q MOK �DQ JLKNe c G~K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��"
; � � � q MOKNG Q MZ:�e�GIJLT � � . 
 b Q r~H�M]GoJUrsGoe Q J � � � � � � � � � � � � � � � � � � � � � � �� 
; � � " #�J j V�GIJ M]R GIJ Q ^ bzrsJ b_RiT Q J j V�GIJ�V�: �IJUrsG � � � � � � � � � � � � � � � � � � � � ;
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� � � v c JUrsG Q MOrsMZG\; j b Q�� JSG rsV jdP b Q MwKNV�R � � � � � � � � � � � � � � � � � � � � � �

� � � . V bzT b_RiT�pzJSR�J Q b_GoM]V�R%M]R�r Q JUb�KNJ�T M Q JLrsGIMZVzR ��M]GoH%T J j b_R�T �\K\MOTlJ�:�MOT�T M]R�p�{
K\M � � :�eiK�KN;�KNGoJ j � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � . V bzTlMZR�p j b Q pzM]R Q JUKNe c G~K ��MZGIH3TlJ j bURiT � KNMwTlJ�:�MwT�TlM]R�p�{iKNM � � :�eiK�K\;�K\GIJ j � � �
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K\;�K\GIJ j � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � "
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� � � � x 
 K ��MZGIH3TlJ j bURiT � KNMwTlJ�:�MwT�TlM]R�p�{�K\M � � :�eiK6K\;�K\GIJ j � � � � � � � � � � � � $z�
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K\M � � :�eiK�KN;�KNGoJ j � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $ �
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x � � � e P�P�c ;d:�MOT�K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��;:�
x � � � e P�P�c ;d:�MOT�K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��; �
x � " q J j b_R�T
:�MOT�K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��; "
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� ��V G\; P JUK�V_^ P�Q MOr M]R�p�Kor H�J j JUK { M � J �&e�R�Mh^fV QIj P�Q MOrsMZR�p�b_R�T c V rSbUGIMZVzRib c P�Q MOr M]R�p�{}b Q J
pzJSR�J Q b c]c ; eiKNJLT � W6RiTlJ Q e�R�Mh^fV QIj P�Q MwrsM]R�p�{ b c]c P b Q GIMOr M P bURlG K Q JUrsJSMZY[J�GIH�J"Kob j J P�Q MOrsJ {
��H�M c J[{ c V rSbUGIMZVzRib c P�Q MOr M]R�pXbzrkrsVze�R G~K ^fV Q c V rkb_GIMZVzRib c TlM�� J Q JSRirsJUKmMZR
GoH�J�r V[KNG K VU^}G Q b_RiK j MOK �
KNMZVzR c V[KoKNJUK b_RiTyG Q b_RiK j MOKoKNM]V�R"rsVzR�pzJUK\GIM]V�R}{}bURiT9GoHle�K6MOK�bU: c J$GoV�pzJSR�J Q b_GoJ P�Q V P J Q�P�Q MwrsJ
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v R�p c bURiT . �yt �O^fe�GIe Q J �

| RlG b Q M]V % �  ' �z���z� � � | H ;l: Q MOT e�R�Mh^fV QIj �fR�V��*�� 
. �yt �O^fe�GIe Q J �
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� R�b&KNe�rSrsJUKoK ^fe c J c JUrsG Q MOrsMZG\; j b Q�� JSGS{�GIH�J rsV QoQ J c b_GoM]VzRD:iJSG � JSJkR
J�� rsMZJSRlG j b Q�� JSGmV P J Q �
b_GoM]VzR"bURiTyKNJLrse Q J+KN;�KNGoJ j V P J Q bUGIMZVzR"MOK�Y[J Q ;dM jdP V Q G~b_R G � � JUrkb_eiK\J&V_^�GoH�J c bzr � VU^ c b Q pzJ
n�e�b_R GIM]G\;$JSR�J Q p�;dK\GIV Q b_p�J[{�M]RDGIV T�bS; % K j b Q�� JSG Ks{zGoH�J�p�JSR�J Q b_GIMZVzR�bURiT�rsVzR�KNe jdP GIM]V�R j eiK\G
:iJ$:ib c b_RirsJLT�b_G b c]c GIM j JUK�� � H�JXG Q b_RiKobzrsGoM]VzR"bURiT P�Q MOrsJ+TlJSGIJ QIj MZRib_GoM]VzR b Q JXeiKNe�b c]c ;3rsV��
V Q TlM]RibUGIJUT":l;yJSR�J Q p�;y: Q V � J Q bUpzJ�KN;�KNGIJ j K ��M]GoH�M]RyGoH�J P Hl;�KNMwrSb c rsV�RiKNG Q bUM]R G~K�V_^ J c JUrsG Q MOr
P V ��J Q KN;�KNGoJ j K �m| R c ;&G Q b_RiKobzrsGoM]V�RiK GoHib_G�TlV�R�V�G Y M]V c bUGIJ KN;�KNGoJ j KNJLrse Q MZG\; c M j MZG~K}b Q J V P �
J Q bUGIMZVzRib c]c ;�^fJUbzK\M]: c J "zGoH�V[K\J�GIHibUG Y M]V c bUGIJ GoH�J c M j M]G K c JUb�T&GIVXrsV�R�pzJUK\GIMZVzR P�Q Vz: c J j Ks{���H�Mwr H
Q JUn[e�M Q J�GIH�J�MZRlGoJ Q Y[JSR GIMZVzRDV_^�K\;�K\GIJ j V P J Q bUGIV Q K6GoV Q J c MZJSY[J6GoH�J j � 
 b�rsM]R�pDGIH�J&r V jdP�c J � M �
GIMZJUKmV_^ P V�� J Q G Q bURiKIb�rsGIMZVzRiK {�rsV�R�pzJLKNGIMZVzR j b_RibUpzJ j JkRlG1bURiT P�Q MOrsMZR�p�MOK1b � Jk;&MOKoKNe�J M]RDGIH�J
T�b_M c ;dV P J Q bUGIM]V�R�V_^aJ c JUr G Q MwrsM]G\; j b Q�� JSG K�% ��; { � ! { � $�{ � � ' �)�[JUr e Q MZGN;Dr V[KNG bURib c ;�K\MOK { ��H�Mwr H
:ibzK\MOrSb c]c ;�r VzRiK\MOKNG K6VzR g pze Q M]R�pdV�e�G GIH�J+rsV[K\G�V_^ rsV�R�pzJUK\GIMZVzR Q J c M]J ^o{ P�Q V_Y MOT JUK GoH�J P�Q V P J Q
j b Q�� JSG�K\M]p�Rib c K GIV j b Q�� JSG P b Q GIMOr M P bURlG K ^fV Q rsV jdP JSGoM]GoM]Y[J TlJUr MOKNMZVzR � j b � MZR�p %  ' �
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v R�J Q p�; : Q V � J Q b_p�J�MOK3b%rsJkRlG Q b c M��SJLT%G Q b�TlM]R�p P�Q V rsJUKIK�M jdP V Q G~b_R G
^fV Q�j b Q�� JSGdV P J Q b �
GIMZVzR�� � jdP b Q GoMOb c rsJSR G Q b c : Q V � J Q Ks{ KNeir~H bzK & ��x M]R W & % $ ' { & � � ��| M]R &6J � � V Q��
% � " ' {mt�% � � ��| M]R t % � % � � ' { � ��| &6J � v R�p c bURiT�M]R &6J � v R�p c b_R�T % � �(' {mGIH�J � � | M]R
| RlG b Q MZV % �  ' {}JSG r �?b Q JDM]R"r~Hib Q pzJ$VU^ j bUG~r~H�M]R�pD:�MwT�K�KNJSR G�: ; j b Q�� JSG P b Q GIMwrsM P bURlG K�b_R�T
GIH eiK�TlJkGIJ Qoj M]R�J j b Q�� JSG KIr~H�JUTle c JUK b_RiT�G Q bURiKIb�rsGIMZVzR P�Q MOrsJLK6rsV�RiKNMwTlJ Q M]R�pDJUrsV�R�V j Mwr6J�� �

rsM]JkRirs;ybURiT G Q b_R�K j MwKIKNMZVzR"K\JUrse Q M]G\; % �  �{ �z� ' � v R�J Q pz;y: Q V � J Q b_p�J
MwK b c K\V Q J ^fJ QIQ JUT GoVybzK
:�MOT �\r c JUb Q M]R�p % � � {i�z��{i��" ' {�bUeirsGIMZVzR % ����{�� � {i�z��{i� � {i�� ' {lG Q bzTlMZR�p % � ;�' {�JSG r �

v R�J Q pz;$: Q V � J Q b_p�J�MOKmJUKoKNJSR GIMwb c]c ;$bUR V P GIM j M��Lb_GIMZVzR P�Q Vz: c J j � � H�J JSR�J Q pz;D: Q V � J Q bUpzJ
j JSGoH�V T�K�rSbURy:iJDrSb_GoJSpzV Q M��kJUT�M]R GIVDG � V�r c bzKoKNJUK � H�MZpzH � c V���:�MOT j b_G~r~H�MZR�pDb_RiT��[JUr e Q MZGN;
x1VzRiK\G Q b_M]R�JUT9| P GoM j b c t V�� J Q 
 c V � ����x�|�t 
 � �

� H�J3H�M]p�H � c V�� :�MwT j bUG~r~H�M]R�p j JSGIH�V T % �<! ' { ��H�Mwr H j b_G r H�JLK H�MZpzH�JUK\G
:�e�;lMZR�p�:�MwT�K
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��M]GoH c V�� JUK\G�KNJ c]c MZR�p�:�MOT�Ks{lMwK GIH�J j V[K\G ��MOT J c ;$eiK\JUT j JSGoH�V T MZR P�Q b�rsGIMwrSb cij b Q�� JSG K � � G�MOK
b c KNV � R�V���R3bzK�K\M jdP�c J :�MOT
JkR�J Q p�;�b_e�rsGIMZVzR}{�KNM]R�rsJ P b Q GIMwrsM P b_R G~K VzR c ;�K\e�: j MZG GoH�J P V�� J Q
n�e�b_R GIM]G\;�bURiT MZG~K�e�R�MZG~b Q ; P�Q MwrsJ % � � {i�z� ' � � H�MwK j JSGIH�V T P�Q VUYlMwTlJUK�bDKNM j�P�c J j JUr H�b_R�MwK j
GIV�T JSGIJ Qoj M]R�JmG Q b_RiKobzrsGoM]VzRDKor H�JUTle c JUK}b_RiT&JkR�J Q p�; P�Q MwrsJUK � � V���JSY[J Q {kKNJUr e Q MZGN; rsVzRiK\G Q b_M]R G~K
b Q J&R�V�G rsVzRiK\MOTlJ Q JUTdM]R�GoH�MOK P�Q V rsJUKoK �

��x�| t 
 j JSGIH�V T�K
M j�P�c J j JsR G j V Q J"rsV j�P�c J � JSR�J Q pz; : Q V � J Q b_pzJ j JUr~HibUR�MOK j K&M]R
��H�MOr~HyGIH�J$:�MOT�K�b Q J j bUG~r~H�JUT MZR"KNeir~H"b � bL;3GIV3bzr~H�MZJSY[J j b � M j e j KNV rsMwb c :iJSR�J g G � V Q
j M]R�M j e j K\V rsMOb c rsV[K\G�� ��H�M c J�Kob_GIMwK ^f; M]R�pXrsJ Q G~bUM]RDK\JUrse Q M]G\;XrsVzRiK\G Q b_M]R G~K1bUG GoH�J KIb j J GIM j J �
�[V rsMwb c : JkR�J g GDMOK&J � P�Q JUKIK\JUT�H�J Q J3b�K GoH�J�:iJSR�J g G$V_^�JkR�J Q p�;�rsV�RiKNe j�P GIMZVzR j M]R eiK�GIH�J
rsV[K\G&VU^�JSR�J Q pz; P�Q V T eirsGIMZVzR�� � V3K\V c Y[J$GoH�J j b Q�� JSG�Kor H�JUTle c M]R�p P�Q Vz: c J j K {?K\V j J c M]R�JLb Q
P�Q V�p Q b jdj MZR�p"b P�P�Q V bzr~H�JUK
HibSY[J3: JkJSR P�Q V P V[K\JUT % �z� { � � { ����{ ��$�{ ���l{ "z� ' � ��b c eibU: c J
Vz:iK\J Q Y�bUGIM]V�RiK$b_R�T*T MOKIr eiKIK\M]VzR�K VzR TlM � J Q JSR G�V P GoM j M �Ub_GoM]V�R j V TlJ c K bURiT�GIJUr~H�R�Mwn�e�JUK ^fV Q
KNM jdP�c J�� :�MwT ^fV QIj b_G�b_RiT j e c GoM � P b Q G$:�MOT*^fV QIj bUGdbUeirsGoM]VzR�KdrSb_R :iJ�^fV�e�RiT%M]R % � � {��z� ' �
� Q b_RiK j MOKoKNMZVzR"KNJLrse Q MZG\;�r VzRiK\G Q bUM]R G~K�eiK\eib cZc ;yb Q JDH�M]p�H c ;�R�V�R c MZR�JUb Q bURiT"b Q JDT M�� rse c G GIV
M]Rir c eiTlJ�M]R$GoH�J�V P GoM j M �Ub_GoM]V�R j V TlJ c {UJUK P JLrsMOb c]c ;�^fV Qmc b Q pzJ P�Q bzr GIMOrkb c KN;�KNGIJ j K � � H�J Q Js^fV Q J[{
j V[K\G�b P�P�Q V bzr~H�JUK6eiK\JdK\M jdP�c M g JUTdKNJLrse Q MZG\;�r VzRiK\G Q bUM]R G~K {}KNeir~H"bzK GIH�J Qoj b c c M j M]G K MZR q x
j V TlJ c K&V_^XGIH�J R�JSG � V Q�� K { V Q KNM jdP�c JdY[V c G~b_p�JybURiT%G Q b_RiK j MOKoKNM]V�R P V���J Q
c M j MZG~K�M]R8F x
j V TlJ c Ks{ ��H�MOr~H3TlV
R�VzG bzrkrse Q bUGIJ c ; Q J P�Q JUK\JSR G�bzr GIeib c KN;�KNGIJ j rsVzR�KNG Q b_MZRlG K �

� G�MOK�Vz: Y M]Vze�K GIH�b_G�GIH�J j V Q JDbzrSrse Q b_GoJ
GoH�J�KN;�KNGIJ j V P J Q bUGIMZVzR rsVzR�KNG Q b_MZRlG K r VzRiK\MOT �
J Q JLT9MZRyGIH�JD: Q V � J Q bUpzJ P�Q V rsJUKoKs{ GoH�J j V Q J&^fJUb�KNM]: c J$GIH�J$:�MOT j b_G r H�M]R�p Q JUK\e c G K ��M cZc :iJ[{
M � J � GoH�J P V���J Q G Q bURiKIb�rsGIMZVzRiK$GIHibUG Q JUKNe c G ^ Q V j GoH�MOK P�Q V rsJUKIK ��M c]c�j JkJSGXKN;�KNGIJ j KNJUr e �
Q MZGN;�rsV�RiKNG Q b_MZRlG K rsV QIQ JUK P VzR�TlM]R�pDGIV+bzrsGoeib c V P J Q bUGIM]R�pDrsVzRiT M]GIMZVzRiK�bzKoKNV rsMwb_GIJLT ��M]GoHdGIH�JUKNJ
G Q b_RiKobzrsGoM]VzR c JSY[J c K � � H�MwK P�Q V�: c J j Q J j b_M]R�K e�R Q JUK\V c Y[JLT?{ Tle�J"GIV�GIH�J"r V jdP�c J � M]G\; VU^
bzrSr Vze�R GIMZR�p ^fV Q bzrSr e Q bUGIJXKNJUr e Q MZGN;�rsV�RiKNG Q b_MZRlG K MZR�GIH�J�JSR�J Q pz;D: Q V � J Q b_pzJ P�Q V r JUKIK��



���������
	���
�� ����������������������� !

��������� � 

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

� Q b_RiK j MOKoKNMZVzRDrsV�R�pzJUK\GIMZVzR$V rSrse Q K ��H�JkR$GIH�J TlMOK P b_G r H�MZR�p�VU^?G Q bURiKIb�rsGIMZVzRiK Y M]V c bUGIJUK G Q bURiK �
j MOKoKNMZVzR KNJUr e Q MZGN;-rsV�RiKNG Q b_MZRlG Ks{ ��H�MOr~H b Q J�K\JSG$: ;�GIH�J QIj b c c M j M]G Ks{ Y[V c G b_p�J c M j MZG~K�b_R�T
KNG b_:�M c M]G\; c M j M]G K!% " ��' �%x1VzR�pzJUK\GIM]V�R c JUbzT�K&GoV�r~H�JUb P J Q p�JSR�J Q b_GIMZVzR R�VzG$:iJSMZR�p�T J c MZY[J Q JUT
GIH Q Vze�p�H�GIH�J
G Q b_R�K j MwKIKNMZVzRyR�JkG ��V Q�� GIV�GoH�JdT JUKNM Q JUT c V[bzT { GoHle�K MZRir Q JUbzK\M]R�p�GIH�JDrsV[K\G VU^
JSR�J Q pz;y^fV Q GoH�JdeiK\J Q K�� � R�r V jdP JSGoM]GIMZY[J&J c JUrsG Q MOr M]G\; j b Q�� JSG~K { G Q bURiK j MwKIK\M]VzR rsVzR�p�JUKNGoM]V�R
b � JUrsG K&GIH�JD^fJUbzK\M]:�M c M]G\;3V_^ G Q bURiKIb�rsGIMZVzRiK&; M]J c TlMZR�p�Yzb Q Mwb_GIMZVzRiK&MZR P�Q MOrsJUK�b�KIKNV r MOb_GoJUT ��MZGIH
GIH�J c V rSbUGIMZVzR�V_^�GoH�J P b Q GIMwrsM P bURlG K�" MZR KNV j J�rSbzK\JUKs{�M]G j bL;"JSY[JSR c JUb�T GoV P�Q MOr J�K P M � JUK
% � $�{ � � ' �

x1V�R�pzJUK\GIMZVzR j bURib_p�J j JSR G$MOK$GIH�J P�Q V r JUKIKdV_^ j bURib_p�M]R�p"pzJkR�J Q bUGIV Q K�b_RiT c V[b�T�K
GIV
j b_MZRlG b_MZRDb_R�b�rSrsJ P G b_: c J c JSY[J c V_^ P V�� J Q K\;�K\GIJ j K\JUrse Q M]G\;&MZR
:iVzGoH�KNH�V Q G � GoJ QIj b_R�T c V�R�p��
GIJ Qoj { ��H�M c J j b � M j M�� M]R�p j b Q�� JSGmJ�� rsMZJSRirs; � �6JkR�J Q bUGIMZVzR Q J �\T MOK P b_G~r~H�bURiT c V bzTdr e Q G b_M c �
j JSR G b Q J G � V JUKIK\JSR GIMOb c � bS;�K}GIV Q J c M]JSY[JursVzR�p�JUKNGoM]V�R % � $ ' � � RXGIH�J TlJ Q JSpze c b_GoJUT! P�Q M]Y�bUGIM��kJUT
JSR YlM Q VzR j JSR GS{ ��MZGIH3GIH�JXM]Rir Q JUbzK\M]R�p�rsV jdP�c J � MZGN;$VU^ P V�GIJSR GIMwb c G Q b_RiKobzrsGoM]VzR�Ks{?GoH�J&M jdP bzr G
VzR KN;�KNGoJ j b_RiT j b Q�� JSG$V P J Q b_GoM]VzR rSbUeiKNJUT%: ; rsVzR�pzJUK\GIM]V�R j b_RibUpzJ j JkRlG$R�JkJUT*GoV�:iJ
rSb Q Js^fe cZc ;DM]R Y[JUKNGoM]p[bUGIJUT % "z��{ "�" ' �

x1V�R�pzJUK\GIMZVzR P�Q MOrsMZR�p�b�T�T Q JUKIK\JUKmGIH�J�MOKIK\e�J�V_^ giQ KNG1T JSGIJ Qoj M]R�M]R�p�GIH�J rsV KNGmVU^ rsVzR�p�JUKNGoM]V�R
j b_R�b_pzJ j JSR GS{[bURiTdGIH�JSR�G Q ; M]R�pXGIV P�Q MOrsJ GIH�JLKNJ�rsV KNG K M]RdJ c JUrsG Q MOr M]G\; j b Q�� JSG~K�� � G�: Q MwTlpzJUK
JUrsV�R�V j Mwr�bURiT KNJUr e Q MZGN; rsV�RirsJ Q RiK
MZR J c JUr G Q MwrsM]G ; j b Q�� JSG Ks{�bURiT rSbUR :iJ"b P�P�c MZJUT%b�K b
^fe�RirsGoM]V�Rib c ^fJkJUTl:ib�r � KNM]p�Rib c GIV Q J c M]JSY[JursVzR�p�JUKNGoM]V�R
MZR Q JUb c � GIM j J V QmP�Q J �\T MOK P b_G~r~H P J Q MZV T�Ks{
b_RiT j VzGoM]Y�b_GoJ j b Q�� JSG P b Q GIMwrsM P bURlG K�GIV3bzT �Ie�KNG�GIH�JkM Q :iJSHibSY M]V Q K�M]R"GIH�JDK\H�V Q G$bURiT c VzR�p
GIJ Qoj % " � ' �

x1V�R�pzJUK\GIMZVzR j bURib_p�J j JSR G b_R�T P�Q MwrsM]R�p�MOKmVzR�J6VU^}GIH�J j V KNGmM jdP V Q G~b_R G�b_RiTDr~Hib cZc JSR�p �
M]R�p�G bzK � K6VU^�bUR � ��|X{ b_RiTyHib�K6:iJSJSR"b_G�GoH�J$rsJkRlGoJ Q VU^�GIH�JDTlJk:ib_GoJ$V_^�H�V���GoV
^ bzrsM c MZG~b_GoJ
p Q JUb_GoJ Q rsV jdP JSGIMZGIMZVzR�MZR P V�� J Q p�JSR�J Q b_GoM]VzR-b_R�T�rsVzR�KNe jdP GIM]V�R % " � ' � � ^ GoH�J�rsVzR�p�JUKNGoM]V�R
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P�Q V�: c J j HibzK�: JkJSR MwTlJSR GIM g JUT?{}bURiT H�JkRirsJ$GIH�Jdb�KIKNV r MOb_GoJUT�K\JUrse Q M]G\; P�Q Vz: c J j Hib�K :iJSJSR
Q JUK\V c Y[JUT?{zGoH�JSRDGIH�J G~b�K �$c J ^fGmMOKmGIV g R�T
bURdV P GoM j b c V Q K\e�: � V P GoM j b c KNV c e�GoM]VzRDGIVXTlM � J Q JSR G
KN;�KNGoJ j V Q j b Q�� JSGaV P J Q bUGIMZVzR�Vz: �IJUr GIM]Y[JLK � v�� b jdP�c JLKuVU^ GIH�JLKNJ�V�: �IJUrsGIMZY[JUKmb Q J � j MZR�M j M�� �
M]R�p GIH�J�GIVzG b c�P�Q V Tleir GIM]V�RDrsV[K\G % " � {�"�  {�" ; ' " j b � M j M �SM]R�p K\V rsMOb c KNe QIP�c eiK % " ! ' " j M]R�M j M�� M]R�p
rsVzR�pzJUK\GIM]V�R Q J c M]Js^ursV KNG % "�$ ' " j M]R�M j M �SM R�p&GoH�J$bU:iKNV c e�GoJ ��` V_^ Q JLKIr~H�JUTle c M]R�p % "�� ' " j M]R �
M j M �SM]R�p
GoH�JDTlJSY MObUGIM]V�RiK ^ Q V j G Q b_RiKobzrsGoM]V�R Q JUn[e�M Q J j JkR[G)% � � ' "}V Q�j MZR�M j M �kM]R�p$GoH�J$GIV�G~b c
KN;�KNGoJ j bURirsM c]c b Q ;3JSR�J Q pz;"KNJ Q Y MOrsJ % �-��' � . MZR�JUb Q q x P V���J Q �iV�� j V T J c K6V Q F�x P V�� J Q
�iV�� j V TlJ c K b Q J�J � GIJSR�KNM]Y[J c ;$eiK\JUTdGIV Q J P�Q JUKNJkRlG�G Q bURiK j MOKIK\M]V�R�KNJUr e Q MZGN;�rsV�RiKNG Q b_MZRlG Ks{�: ;
j JUbURiK VU^ P V�� J Q �iV���{mY[V c G~b_p�J3b_RiT�rse QoQ JSR G c M j M]G K � � MZpzH c ; R�V�R c MZR�JUb Q KNG b_:�M c MZGN;"r VzR �
KNG Q b_MZRlG K�b Q JDK\GIM c]c TlM�� rse c G�GIVd:iJDM]Rir c eiTlJUT�M]R3GIH�JUK\J$V P GoM j M �Ub_GoM]V�R V Q KNe�: � V P GIM j M��UbUGIM]V�R
P�Q V r JUKIK\JUK ��F r V jdj V�R P�Q b�rsGIMwrsJ�MOK1GIVXJ � P�Q JUKoK KNG b_:�M c MZGN; c M j M]G K b�K P V���J Q �iV�� c M j M]G~K Vz: �
G~bUM]R�JUT�GIH Q Vze�p�H �oV � � c M]R�J��drsV jdP e�G b_GIMZVzR}{ib�K6K\e�pzp�JUKNGoJUT�M]R % � � ' � � V���JSY[J Q { GIH�JLKNJ c M j MZG~K
b Q J6R�V�G�bzrSrse Q b_GoJ[{ bzK1GIH�JS;+TlV�R�VzG Q J P�Q JLKNJSR GmGIH�J bzrsGoeib c KNG b_:�M c MZGN; c M j M]G K?V_^}GoH�J R�JSG � V Q�� �

� R % � " ' { GIH�J�b_e�GoH�V Q K$TlMOKorseiKoK GIH�J
J�� JUr G VU^ Tl; Rib j Mwr$KNJUr e Q MZGN;3M]R-rsVzR�pzJUK\GIM]V�R j bUR �
b_p�J j JSR GS{ eiKNMZR�p
GoH�JXKNJSR�KNM]GoM]Y M]G\;$V_^uG Q bURiKNMZJSR G�JSR�J Q pz; j b Q p�M]RiK ��M]GIH Q JUK P JUrsG�GIVDr~HibUR�pzJUK
M]R3pzJSR�J Q b_GoM]V�R�� � H�J Q J c M]J ^ V_^�rsV�R�pzJLKNGIMZVzR3eiKNMZR�p
Y[V c G b_pzJXK\JUrse Q M]G\;�rsV�RirsJ P G K MOK TlMOKorseiKoKNJUT
M]R % ��� ' { ��H�J Q J rsJ Q G b_MZR
H�Jke Q MwKNGIMwrSKmb Q J eiKNJUT$GIV j M]R�M j M��SJ�rsV KNG~Km:ib�KNJUTDVzR�rsV�RiKNG Q bUM]R�JUT � V�R
b_RiT3rsVzR�KNG Q b_MZR�JUT � V �-pzJSR�J Q bUGIV Q Ks{ibURiT MZRlGoJ QIQ e P GIMZ: c J c V bzT�K��
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�[;�KNGIJ j KNJUr e Q MZGN; {lbUR�M jdP V Q G~bURlG rsVzRir J Q R�M]R P V���J Q KN;�KNGoJ j P�c b_R�R�MZR�pDb_R�T V P J Q bUGIM]V�R}{iMOK
GIH�J�bU:�M c M]G\;6VU^iGIH�J J c JUrsG Q Mwr K\;�K\GIJ j GIV ��M]GoHiKNG b_RiTXKNeiT�T JSRXTlMOK\GIe Q :ib_Rir JUK�% � � ' � � G}MOK}b_RXMOKoKNe�J
Q J c b_GoJUT�GIV3b cZc pzJSR�J Q b_GoM]V�R}{ c V bzT�bURiTyG Q bURiK j MOKIK\M]V�R�� � R"GIH�MwK6GIH�JUKNMwKs{}VzR c ;�G Q b_R�K j MwKIKNMZVzR
KNJUr e Q MZGN;yMwK�rsVzRiK\MOTlJ Q JUT ��� JUrse Q M]G\;�MwKIKNe�JUK V�R�pzJSR�J Q bUGIM]V�R�b_R�T c V[b�T?{mK\eir H bzK ^ Q JUn[e�JSRirs;
rsVzR G Q V c {6b Q JyV�e�GdV_^XGoH�JyKorsV P JyV_^XGoH�MOK � V Q�� � � JSRirsJ { K\JUrse Q M]G\;�H�J Q J ��M c]c : J"r c V[K\J c ;
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bzKoKNV rsMwb_GIJLT ��M]GoH�G Q b_RiK j MOKoKNMZVzR�rsV�R�pzJLKNGIMZVzR}{1bURiT�KNJUr e Q MZGN;"r V[KNG K ��M cZc Q J P�Q JUKNJSR G&MZR�GIH�MOK
GIH�JLKNMOK�GIH�J&r V[KNG�VU^�rsV�R�pzJUK\GIMZVzR Q J c M]Js^ �

�[MZRirsJ+b_R"J���r M]JSR G6JLrsVzR�V j MOrkb c KNV c e�GoM]V�R Q JUn�e�M Q JLK P�Q MOrsJLK6:ibzK\JUTyVzR-rsV[K\G~K %   {�" � ' {?M]R
rsV j�P JkGIM]GoM]Y[J J c JLrsG Q MOrsMZGN; j b Q�� JSG~K {sG Q b_R�KIbzr GIM]V�R$rsV KNG K b Q J1e�R :�e�RiT c JUT�M]R GIV K\JSY[J Q b c rsV j�P V �
R�JSR G~K % �  ' { ��H�Mwr H�Yzb Q ;�b�K ^fe�RirsGoM]V�RiK V_^aGIM j J[{ c V rSb_GoM]VzR { c V[b�T�b_RiT�pzJSR�J Q b_GoM]V�R P b_GIGoJ Q R�Ks{
b_RiT�K\;�K\GIJ j rsVzR g pze Q b_GoM]VzR � F rSrse Q b_GIJ � R�V�� c JUTlpzJDV_^ e�R :�e�RiT c JUT�r V[KNG+rsV j�P V�R�JSR G~K�MOK
YlMZG~b c ^fV QmP�Q MwrsM]R�p6G Q b_R�KIbzr GIM]V�RiKmrsV QIQ JUrsG c ;[{UJUK P JUrsMwb cZc ;6^fV Qmc V rSbUGIMZVzRib clP�Q MOrsMZR�p�{UGIH eiK H�J c]P MZR�p
j b Q�� JSG P b Q GIMOr M P bURlG K j b � J+bzTlJLn�eibUGIJ$V P J Q b_GoM]V�R�b_RiTy:�eiK\M]R�JLKIK�TlJUrsMwKNMZVzRiK�� � R"V Q T J Q GIV
KNJSG GIH�b_G P�Q MwrsJUK J���rsMZJSR G c ; {[KNJUr e Q MZGN;�rsV KNG~K {?b$r V jdP VzR�JSRlG�VU^mGoH�J�GIV�G~b c e�R :�e�RiT c JUT�rsV KNG~K
GIHibUGdJSRiK\e Q JyGoH�J�V P J Q bUGIM]V�Rib c ^fJUbzK\M]:�M c M]G\;�VU^XGIH�J3G Q bURiKIb�rsGIMZVzRiK {6R�JkJUT�K$GIV�:iJ P�Q V P J QIc ;
TlJSGoJ QIj MZR�JUT �

q JkGIJ Qoj M]R�MZR�p�GIH�J rsV[K\G~K1bzKoKNV rsMwb_GIJLT ��MZGIH�KN;�KNGIJ j KNJLrse Q MZG\; H�bzKm:iJSJSR$V_^ p Q JUb_G1M]R GIJ Q JUK\G
M]R P V�� J Q KN;�KNGIJ j Ks{UJUK P JUr MOb cZc ;�e�RiTlJ Q GoH�J ^ Q b j J � V Q�� V_^ rsV j�P JkGIM]GoM]Y[JmJ c JUrsG Q MwrsM]G\; j b Q�� JSG K
% �  �{ � ; { � ! { � $�{ � � {  z� ' � � R�GIH�JUKNJ P b P J Q K { V P GIM j M��Lb_GIMZVzRyGoJUr H�R�MOn[e�JUK�b Q JdJ � GIJSR�KNM]Y[J c ;
eiKNJLT?{mbURiT9GoH�J . b_p Q b_R�p�J j e c GIM P�c M J Q K�bzKIK\V rsMObUGIJUT ��M]GIH"GIH�J
p�M]Y[JSR"K\JUrse Q M]G\;3rsVzRiK\G Q b_M]R G~K
b Q J6eiK\JUT$GIV Q J P�Q JUK\JSRlGaKNJLrse Q MZG\;&r V[KNG K � � H�MwKmMOTlJUb V_^ P�Q MOr M]R�p�K\JUrse Q M]G\; ��b�K g�Q KNG�b�TlY�b_RirsJLT
M]R %  ' :l; j JUbURiK VU^ Q J P�Q JLKNJSR GIMZR�pXKN;�KNGIJ j K\JUrse Q M]G\;$GIH Q Vze�p�H c M]R�J �iV�� rsVzR�KNG Q b_MZRlG K ��x1VzR �
GIMZR�pzJSR�rs; P�Q MOrsMZR�p&MwK�KNGIe�TlM]JUTdMZR&%  � ' {�:�bzKNJLT V�Ryb P�Q Vz:ibU:�M c MOK\GIMOr�^ Q b j J � V Q�� GIVDbzr~H�MZJSY[J�b
KNV rsMwb c V P GIM j b cic JkY[J c V_^uKNJLrse Q MZG\; � � R3b c]c VU^ GIH�JLKNJ Q Js^fJ Q JkRirsJUK { Q b_GoH�J Q rsV�RiKNJ Q Y�b_GIMZY[J c M j MZG~K
VzR GIH�JdG Q bURiK j MwKIK\M]VzR K\;�K\GIJ j P V ��J Q �iV�� K$b_R�T*:�eiK&Y[V c G b_pzJ j bUpzR�MZGIeiT JUK&b Q J�eiKNe�b c]c ;
eiKNJLT GoV Q J P�Q JLKNJSR GXKN;�KNGIJ j K\JUrse Q M]G\;[{ ��H�J Q J
GoH�JUKNJ P V���J Q �iV�� bURiT�Y[V c G b_p�J c M j M]G K :iJ �
M]R�p$G\; P MOrkb c]c ;$TlJkGIJ Qoj M]R�JLT&GIH Q Vze�p�H V�� � c M]R�J�K\GIeiT M]JUK�b_RiTd: ; j b � MZR�p�^ b_M QIc ;Dr VzRiK\J Q Y�b_GoM]Y[J
bzKoKNe jdP GIM]V�RiK�GIVDbzrkrsVze�R G�^fV Q V P J Q b_GoM]R�pDe�RirsJ Q G~bUM]R GIMZJUK �

F K\J Q MZJUKdV_^$JkR�pzMZR�JSJ Q M]R�p�b P�P�Q V[bzr~H�JUK�R�VzG�:ib�KNJUT VzR V P GoM j M �Ub_GoM]VzR GoJUr~H�R�MOn[e�JUK$GIV
b_Rib c ; �SJ�KNJUrse Q M]G\;3rsV KNG~K�b Q J Q J P V Q GIJUTyM]R % "�"�{� ���{� �" ' � � R %  �� ' {}GoH�JDb_e�GoH�V Q K&TlJkGIJ Qoj M]R�J
GIH�J�V�e�G~bUpzJ rsV[K\G1:ibzK\JUT V�R P�Q V�:ib_:�M c MwKNGoMOr j JUbzK\e Q JUK {zeiK\M]R�p�GoH�J TlMwKNG~bURirsJ�GoV�b_R�| P J Q b_GoM]V�R
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. M j MZG � V�e�RiT�b Q ; �N| .*� � TlJ g R�JUT�: ; j JUb_RiK�V_^ P VzM]R G�VU^�r V c]c b P K\J j JSGoH�V T�K � � R %  �" ' {?b
pzJSV j JSG Q MOr b P�P�Q V[b�r H3MOK eiK\JUTdGIV�rsVzRiK\MOTlJ Q�P�Q MwrsM]R�pXR�JUb Q bURl;�K\JUrse Q M]G\;�rsVzRiK\G Q b_M]R G~K��

� H�J Vz: �IJUrsGoM]Y[J V_^uKNJUr e Q MZGN;Dr V[KNG � :�bzKNJLT P�Q MOrsMZR�p&MwK GIV&^ b_M QIc ;dTlMwKNG Q M]:�e�GIJ�K\JUrse Q M]G\;DrsV KNG~K
b j V�R�p$b c]c j b Q�� JSG P b Q GIMwrsM P b_R G~Ks{�bzK � J cZc b�K pzMZY[J6MZRirsJSR GIMZY[JUK ^fV Q eiKNMZR�p&GoH�J�G Q b_R�K j MwKIKNMZVzR
KN;�KNGoJ j J���rsMZJSR G c ; � q M�� J Q JSR G�rsV[K\G$b c]c V rkb_GIMZVzR�K\G Q b_GIJkpzM]JLK HibSY[J$:iJSJSR P�Q V P V KNJUT � . V rSb �
GIMZVzRib c �yb Q p�M]Rib c t Q MOr M]R�p � . �yt)�~{ ��H�Mwr H3MOK�:ib�KNJUT�V�R GoH�J j b Q pzMZRib c rsV[K\G�V_^ K\e P�P�c ;lMZR�p
GIH�J�R�J � G ��` H3b_G b P b Q GIMOr e c b Q c V rkb_GIMZVzR}{iMOK :iJSMZR�p P�Q V P V[K\JUTybzK�bUR�J�� rsM]JkRlG1GIJLr H�R�MOn[e�J
GIV P�Q MOrsJ KNJUrse Q M]G\; %   { � $�{�"� �{  � {� � {  � �{� ; ' � . �yt"MOK eiK\eib cZc ;XbzKoKNV rsMwb_GoJUT ��M]GoH . b_p Q b_R�pzJ
j e c GIM P�c MZJ Q K�Vz:�G~b_MZR�JUT�^ Q V j K\JUrse Q M]G\;yrsV�RiKNG Q bUM]R�JUT"V P GoM j b cmP V ��J Q �iV�� P�Q V�: c J j Ks{ b_R�T
MOKXTlJUKNMZpzR�JLT GIV3pzJSR�J Q b_GoJ Q JSY[JSR e�J&^fV Q ^fe�GIe Q JdG Q b_R�K j MwKIKNMZVzR"JSR�HibURirsJ j JSRlG �dF �IeiKob_p�J��
:ibzK\JUT j JSGoH�V T?{ P�Q V P V[KNJLT MZR&% " ��' {[MOK�b G � V+KNGoJ PdP�Q V rsJUKIK MZR ��H�Mwr HDGIH�J GIVzG b c rsVzR�p�JUKNGoM]V�R
rsV[K\G
MwK giQ KNGDb c]c V rkb_GIJLT GoVyGIH�J3rsV�R�pzJLKNGIJLT-^ b�rsM c M]GoM]JUK { bURiT�GIH�JkR*GoVyGIH�J�:�M c bUGIJ Q b c G Q bURiK �
bzrsGoM]V�RiK&M]R Y[V c Y[JUT�M]R�GoH�J�eiKNJ�V_^ GIH�JUK\J
^ bzr M c MZGIMZJUK �3F K\M j M c b Q b P�P�Q V[bzr~H�MOK P�Q V P V KNJUT�M]R
% "�$ ' { ��H�J Q J �oeiKIbUpzJ���MOK j JUbzK\e Q JUT�: ;�rsV jdP�c J � P V���J Q ��V � K�"�M]GDMOK$TlJUK\M]p�R�JUT*GoV9^fe c]c ;
Q JUr V_Y[J Q rsV[K\G~K���F � Q JUK P VzR�KNM]:�M c MZG\; �d:ib�KNJUT�b c]c V rSb_GoM]VzR j JSGIH�V T9MwK&TlMwKIrseiKoKNJUTyM]R % " ; ' {}GIV
VUY[J Q rsV j J KNV j J�b�KN; jdj JSG Q M]JLK VU^ . �yt j JSGIH�V T�Ks{ eiKNMZR�pDb&Hl; P VzGoH�JSGIMwrSb c c V bzT Q JUT eirsGIMZVzR
VzR�GIH�J�KN;�KNGoJ j R�V TlJUK � � V�� GIV P�Q MOrsJ�KNJUr e Q MZGN;3:ibzK\JUT�VzR rsV KNG~KXTlJ P JSRiT�K&VzR�TlM � J Q JSR G
j b Q�� JSG Q e c JLK � � R�GIH�MwK GIH�JUK\MOK {�b$R�VUY[J c?P�Q MOrsMZR�p j JSGoH�V T
GoHib_G rsVze c Td:iJ&rkb_GIJkpzV Q M��SJLT b�K6b
� Q JUK P VzR�KNM]:�M c MZG\; ��:ibzK\JUTdGIJUr~H�R�Mwn�e�J MOK P�Q V P V[KNJLT :ib�KNJUTdVzR�G Q b_R�KIbzr GIM]V�R�M jdP b�rsG�b_Rib c ;�KNMwK �

�
	�� � ��� ����� �$����� ���	� ��

� ����� ��� ��#

� RdJ c JLrsG Q MOrsMZGN; j b Q�� JSG Ks{zp�JSR�J Q b_GoM]VzR j eiKNG1:iJ j bUG~r~H�JUT ��MZGIH�TlJ j b_RiT�b_G�bURl;DGIM j J[{[r VzR �
KNMwTlJ Q MZR�pdGoHib_G�G Q b_RiK j MOKoKNMZVzR"KN;�KNGoJ j K�HibSY[J$rsJ Q G~bUM]R KNJUrse Q M]G\; Q JLn�e�M Q J j JSRlG K � � H�J Q Js^fV Q J[{
J�� rsM]JSR G j b Q�� JkG V P J Q b_GoM]VzR j eiK\G�: J+rsV[V Q TlM]R�b_GIJLT ��M]GoHyK\JUrse Q J&K\;�K\GIJ j V P J Q b_GoM]V�R�� � J �
rSb_e�KNJ�V_^ KN;�KNGoJ j K\JUrse Q M]G\; Q JLn�e�M Q J j JSRlG Ks{?G Q bURiKIb�rsGIMZVzRiK$TlJkGIJ Qoj M]R�JLT�:l; j b Q�� JSG�^fV Q rsJUK
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b Q J&^fJUbzK\M]: c J&VzR c ; ��H�JSRyGoH�JS;3b Q J ��M]GoH�M]RyGoH�J$K\;�K\GIJ j K�%�G Q b_RiK j MOKoKNMZVzR�G Q bURiK ^fJ Q rSb P b_:�M c �
M]GoM]JUK�� � H eiK {?G Q b_RiKobzrsGoM]VzR�K MZR�J c JUrsG Q MOr M]G\; j b Q�� JSG~K R�JSJUT GoVd:iJ&JSY�b c eibUGIJUTybURiTyb_Rib c ; �SJUT
:ibzK\JUTdVzR3KN;�KNGoJ j KNJUrse Q M]G\;$GoV j b � J�K\e Q J�VU^ GIH�JkM Q V P J Q bUGIM]V�Rib c ^fJLbzKNMZ:�M c M]G\;[{zMZRdGIH�MOK GoH�JUK\MOK
M]GXMOK :�bzKNMwrSb cZc ;"b�KIKNV r MOb_GoJUT ��M]GoH�G Q b_RiK j MOKoKNM]V�R�r VzR�p�JUKNGoM]VzR j bURib_p�J j JSR G � � H�J�rsV QIQ JUrsG
rsV[K\G6MZRl^fV Qoj b_GoM]V�R ^fV Q r VzR�p�JUKNGoM]VzR Q J c MZJs^o{ ��H�Mwr H�JSR�KNe Q JUK ^fJUbzK\M]:�M c MZGN;DV_^aG Q b_RiKobzrsGoM]V�RiK�b_R�T
Q Js^fJ QIQ JLT9GoVybzK �~K\JUrse Q M]G\;yrsV KNG K���M]R"GIH�MOK�GIH�JLKNMOK {mrSbUR�H�J cZP � ��| K�TlJSGoJ QIj M]R�J+rsVzR�p�JUKNGoM]V�R
P�Q MwrsJUK {zrsV[V Q TlMZRib_GoJ�bURiT j b_R�b_pzJ1G Q b_R�KIbzr GIM]V�RiKs{ b_RiT$b c KNV H�J cZP�j b Q�� JSG P b Q GoMOrsM P b_R G~K j b � J
P�Q V g G~bU: c J j b Q�� JkG}TlJUr MOKNMZVzRiK ^fV Q GIH�J j KNJ c Y[JUKib_R�T j b_MZRlG b_M]R KN;�KNGIJ j KNJUr e Q MZGN; :l; P�Q V P J QIc ;
Q JUK P VzRiTlMZR�pdGoV$GIH�J�pzMZY[JSR P�Q MwrsJ�K\M]pzR�b c K��

� b�KNJUT�VzR&GoH�J�b�KIK\e jdP GoM]VzRXGIHibUGmK\;�K\GIJ j rsV�R g p�e Q bUGIM]V�R$HibzK b cZQ JUb�Tl;�:iJSJSR$K\JSG GIV j b � �
M j M �SJ�KNJUr e Q MZGN; c M j MZG~Ks{SG\; P MOrkb c ��bS;&GoV Q J c MZJSY[J1G Q b_RiK j MOKoKNM]V�RDrsVzR�pzJUK\GIM]V�R
MwK Q JLTlMOK P b_G r H�MZR�p
pzJSR�J Q bUGIV Q K6bURiT! kV Q rse Q G b_M c M]R�p c V bzT�K GoV$: Q MZR�p$GIH�J�KN;�KNGoJ j :�bzr � GoV c M j M]G~K"% � $ ' { ��H�Mwr H�MOK
b�rsV jdj VzR P�Q b�rsGIMwrsJ ^fV Q KN;�KNGoJ j V P J Q b_GIV Q KXb_RiT�MwK6VzR�J$VU^�GoH�J&GoJUr H�R�MOn[e�JUK�eiKNJLT�M]RyGIH�MOK
� V Q�� ��F6R�VzGIH�J Q R�VUY[J c V P GoM]VzR { P�Q V P V[K\JUT�H�J Q J { MOK�GoV�JUb�KNJ�K\JUrse Q M]G\;yrsV�RiKNG Q bUM]R G~K :�bzKNJLT
VzR�GoH�J$Vz:�KNJ Q YzbUGIMZVzR�GoHib_GXKNJLrse Q MZG\; c M j MZG~K b Q J$eiKNeib c]c ; Q b_GoH�J Q rsV�RiKNJ Q Y�b_GIMZY[J&GoVybzrkrsVze�R G
^fV Q e�R�J � P JUrsGoJUTdTlMwKNGIe Q :ibURirsJUK�� � R3K\eir H b
K\JSRib Q M]V�{�rsJ Q G~bUM]R Q MwK � K b Q J�G~b � JkR GoV&^ bzrsM c MZG~b_GoJ
G Q b_RiKobzrsGoM]VzR�Ks{ T Q MZY[JSRd: ; P VzGIJkRlGoMOb c}j b Q�� JkG P�Q V g G~K �

F�K�GIH�J&VUY[J Q b c]c KN;�KNGIJ j c V[b�T�M]Rir Q JUbzK\JUKs{�Y[V c G b_pzJ+KNG b_:�M c M]G\;d:iJUr V j JUK GoH�J c M j MZGIMZR�pXKNJ �
rse Q M]G\;yrsV�RiKNG Q bUM]R G~K�b j VzR�p3b c]c GIH�J Qoj b c { Y[V c G b_pzJDbURiT"KNG~bU:�M c M]G\; c M j MZG~K %  <! ' � � JSRirsJ[{�^fV Q
GIH�J P e QIP V[K\J�V_^ GIH�MwK&GIH�JUK\MOK {mG Q bURiK ^fJ Q rSb P b_:�M c MZG\;"rsV jdP e�G~bUGIM]V�RiK$rsV�RiKNMwTlJ Q MZR�pyGIH�J QIj b c {
Y[V c G~b_p�J$bURiT Y[V c G~bUpzJ+KNG~bU:�M c M]G\; c M j M]G~K ��M c]c :iJ&eiK\JUT ^fV Q T JSGIJUr GIM]R�p$G Q bURiK j MOKIK\M]V�R�r VzR�p�JUK �
GIMZVzR}{�b_RiT�GIH eiK$TlJSGoJ QIj M]R�MZR�pdG Q b_RiKobzrsGoM]V�R*^fJUb�KNM]:�M c MZG\;"b_RiT�G Q b_RiKobzrsGoM]V�R KNJLrse Q MZG\;"rsV[K\G~K �
q JSGoJ QIj MZR�M]R�p�b Q JLb c MwKNGoMOr c V[b�T MZRir Q JLbzKNJ T M Q JLrsGIMZVzR$MOK M jdP V Q G~bURlG ^fV Q GIH�J G Q b_RiK ^fJ Q rSb P b_:�M c �
M]G\;3rsV j�P e�G~bUGIMZVzRiK { GoHleiK0�[H�V Q G � � J QIj	. V bzT 
 V Q JLrSbzK\GIM]R�p�� � � . 
 � rSbURy:iJ$eiKNJUT ^fV Q GIH�MOK
G~b�K � � � RdV Q TlJ Q GIVXVz:�G b_M]R�H�MZpzH
^fV Q JUrkbzKNGoM]R�pDb�rSrse Q bzrs;DM]R�b_R�J c JUrsG Q MOr M]G\; j b Q�� JSGmJSR YlM Q V�R �
j JSR GS{ P�Q MOr J ^ b�rsGIV Q K R�JSJLTdb c KNV&GoV$:iJ�rsVzR�KNMOT J Q JUTDM]RDGIH�J6^fV Q JUrkbzKNGoM]R�p P�Q V rsJUT e Q J[{ :iJUKNMwTlJUK
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G Q bzTlMZGIM]V�Rib c1c V[bzTyb � JUrsGIMZR�pd^ bzrsGoV Q K!%  �$ ' � � RyGoH�MOK GIH�JUK\MOK {}b_R-F Q GoM g r MOb c & JSe Q b c &6JSG ��V Q��
� F*&+&,�?:�bzKNJLT � � . 
 j JSGoH�V TlV c Vzp�; ��M c]c : J P�Q V P V[K\JUT+^fV Q1c V[b�T ^fV Q JUrSbzK\GIMZR�p�M]R$J c JUrsG Q MOrsMZG\;
j b Q�� JSG~K��

v � JUrsGoM]Y[J j JSGoH�V T�KdGIV8b_Rib c ; �SJ"G Q bURiKIb�rsGIMZVzR ^fJLbzKNMZ:�M c M]G\;[{ G Q bURiKIb�rsGIMZVzR�M jdP b�rsG�b_R�T
G Q b_RiKobzrsGoM]VzR8KNJUr e Q MZGN;"r V[KNG K :�bzKNJLT V�R�Y[V c G b_p�J�K\JUrse Q M]G\;"r Q M]GIJ Q MObdMZR%byK\M jdP�c JD:�MOT�bUeir �
GIMZVzR j b Q�� JSGXb Q J P�Q V P V KNJUT�M]R�GoH�MOK Q JUKNJUb Q r~H�� � H�J P e QoP V KNJ�MOK&GoVypzJSR�J Q bUGIJ�b�TlJUn[eib_GoJ
^fJSJUTl:�bzr � KNMZpzRib c K$GIV j b Q�� JSG P b Q GoMOrsM P b_R G~K ^fV Q bUR%V Q TlJ Qoc ; j b Q�� JSGXV P J Q b_GIMZVzR8b_RiT KNJ �
rse Q J�KN;�KNGoJ j V P J Q bUGIM]V�R���F R�J�� rsM]JSR G � bL;"M]R ��H�MOr~H�b cZc j b Q�� JSG P b Q GoMOrsM P b_R G~K { ��H�Mwr H
b Q JdpzJSV�p Q b P H�MwrSb cZc ; ��MwTlJ c ; TlMOK\G Q M]:�e�GoJUTyb_R�T HibSY[J
H�JSGIJ Q Vzp�JSR�JSV�eiK�Hib Q T ��b Q J�bURiT�KNVU^fG �
��b Q J P�c bUGN^fV Qoj Ks{ rSbUR JUb�KNM c ;ybURiT ��MOTlJ c ;3rSb QoQ ;�V�e�G�GIH�MwK�b_R�b c ;�KNMwK�MOK6GoV M jdP�c J j JkR[G�GIH�J
P�Q V P V[KNJLT GIJUr~H�R�Mwn�e�JUK VzR"b ��JS: � :ibzK\JUT P�c b_GN^fV QIj { ��H�Mwr H3MOK�eiKNJ Q ^ Q M]JkRiT c ; b_RiTyM]RiK\G~b c]c b �
GIMZVzR  LrsVzR g pze Q b_GIMZVzR�^ Q JSJ �

� b�KNJUTdVzR b cZc V_^uGIH�JXb_:iVUY[J[{�GoH�J�Vz: �IJUrsGoM]Y[JUKmVU^1GIH�MwK Q JUK\JUb Q r H b Q J+bzK ^fV cZc V�� K �

� � F6Rib c ; �SJmG Q b_R�KIbzr GIM]V�R&V P J Q b_GoM]V�Rib c ^fJUb�KNMZ:�M c M]G\; b_RiT�G Q b_RiKobzrsGoM]VzR�M jdP bzr G}rsV�RiKNMwTlJ Q MZR�p
GIH�J QIj b c[c M j M]G Ks{SY[V c G~bUpzJ c M j MZG~K b_RiT&Y[V c G~bUpzJ KNG~bU:�M c M]G\; c M j M]G Ks{s:�bzKNJLT&VzRDb P�Q V P V[K\JUT
��� ;�K\GIJ j � ��MOT J��$F � x � � F � x���rsV jdP e�G~bUGIM]V�R3b_RiT�KNJkRiKNMZGIM]Y M]G\;�b_Rib c ;�KNMwK �

� � F6Rib c ; �SJ G Q bURiKIb�rsGIMZVzRDKNJLrse Q MZG\;&r V[KNG Kmb_R�T P�Q MwrsM]R�p : ; j JUb_RiK}V_^ Q JUKIr~H�JUTle c M]R�p�K\G Q bUG �
JSp�;[{l:ib�KNJUTDVzR�bURdM]GoJ Q bUGIM]Y[J P�Q V rsJUT e Q J V_^ p�JSR�J Q b_GIMZVzR Q J � TlMOK P b_G r H�MZR�pXb_RiT  SV Q�c V[b�T
rse Q G~bUM c]j JSRlG �

" � F6Rib c ; �SJ1G Q b_RiKobzrsGoM]VzR+KNJUr e Q MZGN; rsV KNG~K b_R�T P�Q MOrsMZR�p�:l; j JUbURiK?V_^ b G b � J � Q MwK � KNG Q b_GoJSpz;
:ib�KNJUT�VzRyb P�Q Vz:ibU:�M c MOKNGoMOr6Y M]J � V_^1GoH�J P�Q V P V KNJUT ��F � x �

� � q JSY[J c V P bURyJ���r M]JSR G � � . 
 rsV j�P e�G~bUGIMZVzRib c}j JSGIH�V T GoV P�Q V_Y MOT J P�Q V P J Q c V bzT�MZR �
^fV Qoj b_GoM]V�R ^fV Q GIH�J P�Q V P V[K\JUT � Q b_RiKobzrsGoM]V�R$�[JUrse Q M]G\;&x1V KNG � � ��x�� bURiT P�Q MOr M]R�p b_Rib c �
;�KNMOK��
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 � � jdP�c J j J RlGmGoH�JXb_:iVUY[JXb_Rib c ;�KNMOK e�KNM]R�p � JS: � :ib�KNJUT3rsV jdP e�GIMZR�p�{[:ib�KNJUT�VzR3b GoH Q JkJ �
GIMZJ Q r c M]JSR G� LKNJ Q Y[J Q b Q r~H�MZGIJUrsGoe Q J b_R�T e P � GIV �\T�b_GIJ � JS:�GoJUr H�R�V c VzpzMZJUK �

�
	�� ��� ��#���# ��� � ��� � �

� H�MOK1GIH�JLKNMOK1MOK1V Q p b_R�M �SJUTdb�Ku^fV c]c V�� K � x1Hib P GIJ Q �XTlMOKorseiKoKNJUK1GIH�J b_Rib c ;�KNJUK1V_^ � Q b_RiKobzrsGoM]V�R
| P J Q b_GoM]V�Rib c 
 JUb�KNM]:�M c MZG\; � � | 
 ��bURiT � Q b_R�KIbzr GIM]V�R � j�P bzrsG � � � �~{ bzKoKNV rsMwb_GoJUT ��M]GIH-GIH�J
P�Q V P V[KNJLT � F � x�rsV jdP e�G b_GoM]VzR � � H�JUK\J b_Rib c ;�KNJUK1b Q J b c]c :ibzK\JUT V�R
Y[V c G b_pzJ KNJLrse Q MZG\;&r VzR �
rsJ P G K�b_RiT�GIV[V c K � x1Hib P GoJ Q " P�Q JUK\JSR G~K GIH�J P�Q V P V KNJUT Q JUKIr~H�JUTle c M]R�p&GIJLr H�R�MOn[e�JUK e�KNJUT
^fV Q
G Q b_RiKobzrsGoM]VzR"K\JUrse Q M]G\;�rsV KNG b_RiT P�Q MwrsM]R�pDb_Rib c ;�KNMOK {�^ Q V j bDTlJSGIJ QIj MZR�MOK\GIMOr�Y M]J �0" ��H�J Q JUb�Ks{
x1Hib P GIJ Q � T MOKIr eiKIK\JUK�KNM j M c b Q MOKoKNe�JUK ^ Q V j b P�Q Vz:ibU:�M c MOKNGoMOr�b_R�T G~b � J � Q MOK �
P V�M]R G�V_^1Y M]J � �

� R�x1Hib P GIJ Q  l{�bUR�F+&*& � :ibzK\JUT � � . 
 j JSGoH�V T%GIH�b_G�rSbUR :iJyeiK\JUT GIV�TlJkGIJ Qoj M]R�J
c V bzT P bUGIGoJ Q RiK6^fV Q GIH�J � F � x rsV j�P e�G~bUGIMZVzRyM]R"J c JUrsG Q MOrsMZG ; j b Q�� JSG K MwK P�Q JUKNJSR GIJLT � � H�J
P�Q V�GIV�GN; P J&M jdP�c J j JSR G~bUGIM VzRDV_^ b c]c V_^1GoH�J P�Q V P V[KNJLT�b_R�b c ;�KNJLK ��MZGIH � JS: � :ib�KNJUT�rsV jdP e�G �
M]R�p"GIJLr H�R�MOn[e�JUK&MOK$T MOKIr eiKIK\JUT*MZR x1Hib P GIJ Q ; � 
 M]Rib c]c ;[{ x1H�b P GoJ Q ! P�Q V_Y MOT JUK&GIH�J j b_MZR
rsVzR G Q M]:�e�GIM]V�R�V_^1GoH�MOK GoH�JUKNMwK�b_RiT3TlMOKorseiKoKNJUK P V[KoKNMZ: c J�^fe�GIe Q J Q JLKNJUb Q r~H�T M Q JLrsGIMZVzRiK��
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� Q bURiKIb�rsGIMZVzR�| P J Q bUGIMZVzRib c 
 JUb�KNMZ:�M c M]G\; � � | 
 �ab_Rib c ;�KNMwKuMwKmGIH�J P�Q V r JUKIKm: ; ��H�MOr~HDKN;�K �

GIJ j V P J Q b_GoV Q K�r~H�JUr � M ^}GoH�J�TlMwK P bUG~r~H�M]R�pXV_^ G Q b_R�KIbzr GIM]V�RiK Y M]V c b_GoJUKmV P J Q bUGIMZR�p c M j M]G Ks{UM � J �
��H�JSGoH�J Q GoH�J P V�GIJSR GIMwb c G Q b_RiKobzrsGoM]V�RiK r Q JUb_GoJ rsVzR�pzJUK\GIM]V�R P�Q Vz: c J j K �m| RdGoH�J6V�GIH�J Q H�b_RiT?{
� Q b_RiKobzrsGoM]V�R � jdP bzrsG � � � �ab_Rib c ;�KNMwK rsV�RiKNMwKNG~KmVU^aTlJSGIJ QIj MZR�M]R�p H�V�� GIH�J�r~Hib_R�pzJUKmV_^ G Q bURiK �
bzrsGoM]V�RiK&b �?JLrsG�G Q bURiK j MOKIK\M]V�R"rsVzR�p�JUKNGoM]V�R�� � JSRirsJ {?M]R"GIH�MwK�GIH�JUK\MOK {?GIH�MwK�M jdP b�rsG b_Rib c ;�KNMOK
MOK eiK\JUTdGIV�TlJSGoJ QIj MZR�J�GIH�J j V[KNG�J�� rsM]JSR G Q JUKor H�JUTle c M]R�p�V P GIM]V�R}{ibzK � J c]c bzK�GIVDTlMwKNG Q M]:�e�GIJ
GIV�G~b c KNJLrse Q MZG\;drsV KNG K6b j VzR�p j b Q�� JkG P b Q GoMOrsM P b_R G~K��

� H�J � | 
 b_RiT � � b_Rib c ;�KNJUK$b Q J3:ibzK\JUT*V�R%Y[V c G~bUpzJ3KNJUr e Q MZGN;-rsV�RirsJ P G K$b_RiT�GIV[V c K �
� Hle�Ks{ MZR*GoH�MOKdx1Hib P GIJ Q { GoH�J�:�bzKNMwr�rsVzRir J P G~K&VU^�Y[V c G~bUpzJ3KNG b_:�M c M]G\;-b Q J giQ KNG Q JSY M]J ��JUT?{
^fV cZc V�� JUT":l;-byTlMOKorseiKoKNM]V�R�V_^ GIH�J�T J g R�MZGIM]V�R b_RiT�rsV jdP e�G b_GIMZVzR�VU^�F YzbUM c b_: c J � Q bURiK ^fJ Q
x�b P bU:�M c M]G\; � F � x�� � � H�JSR}{ � | 
 b_RiT � � b_R�b c ;�KNMwK P�Q V rsJUT e Q JUK�:ib�KNJUT�VzR�GoH�JXrsV j�P e�G~b �
GIMZVzRyV_^ ���[;�K\GIJ j � ��MwTlJ��$F � x ����F � x�� b Q J P�Q V P V[KNJLT bURiTyTlMOKorseiKoKNJUT�M]R"TlJSG b_M c � F�rSb�KNJ

� �
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KNGoeiTl;d:ib�KNJUTDVzR3b$KNM � � :�eiK1GIJUK\G�KN;�KNGoJ j MOK e�KNJUT
GoV$M cZc eiK\G Q bUGIJ GIH�J rsVzRir J P G~K�b_RiT�b_Rib c ;�KNMOK
GIJUr~H�R�Mwn�e�JUK P�Q JUKNJkRlGoJUTdM]R�GIH�MwK6x1Hib P GIJ Q �

� 	�� " � � � � � � ��� �����

� JUrSbUeiKNJ$VU^ P V�� J Q KN;�KNGoJ j K\JUrse Q M]G\; Q JUn[e�M Q J j JkRlG Ks{lGoH�JDG Q bURiK ^fJ Q rSb P b_:�M c M]GoM]JUK V_^�G Q bURiK �
j MOKoKNMZVzR"KN;�KNGoJ j K�b Q J c M j M]GoJUT � � R J c JUrsG Q MwrsM]G\; j b Q�� JSG Ks{iG Q b_RiKobzrsGoM]VzR�K P�Q V P V[K\JUT : ;yGIH�J
j b Q�� JSGm^fV Q rsJUK b Q J�H�JSRirsJ c M j MZGIJUT�:l;DGIH�JUKNJ�K\JUrse Q M]G\; Q JLn�e�M Q J j JSRlG K � � H eiK {�G Q bURiKIb�rsGIMZVzRiK
b Q J
V P J Q b_GoM]V�Rib c ^fJUb�KNM]: c J$VzR c ; ��H�JSRyGIH�Jk;yb Q J ��M]GoH�M]RyGoH�J$G Q b_RiK ^fJ Q rSb P bU:�M c M]GoM]JUK�V_^ GIH�J
R�JSG � V Q�� {zK\V�GIH�b_GmGoH�JUKNJ b Q J�TlMwK P bUG~r~H�JUT ��MZGIH�V�e�G YlMZV c bUGIMZR�p6G Q bURiK j MwKIK\M]VzR+KNJUr e Q MZGN; c M j M]G K �
F ^fGIJ Q :�MOT j b_G r H�MZR�p�{ P V�GIJSR GIMwb c G Q b_RiKobzrsGoM]V�RiK&R�JSJUTyGIV�:iJ�r~H�JUr � JUT : ; j b Q�� JSG� UKN;�KNGoJ j
V P J Q b_GIV Q K ^fV Q GIH�JkM Q V P J Q bUGIM]V�Rib c ^fJUb�KNM]:�M c MZG\; %  �� { ; � ' " j b Q�� JkG P b Q GoMOrsM P b_R G~K�rkb_R3b c KNV$eiK\J
GIH�MwK ^fJUbzK\M]:�M c MZGN;+b_Rib c ;�KNMwK GIV&JLKNGIM j b_GoJ6GoH�J P V[KoKNMZ:�M c M]GIMZJUKmV_^aGIH�J bzrSrsJ P G~bURirsJUK1V_^aGIH�JSM Q :�MwT�K
^fV Q KNG Q b_GoJSpzMwr�:�MOT�T M]R�p$GoVdb�r H�MZJSY[J H�M]p�H�J Q�P�Q V g G K�% ;4��' �

F � x { ��H�Mwr H3TlJ g R�JUK�GIH�JXJ � GoJSR G V_^�GoH�J�eiKIbUpzJ$V_^uG Q bURiK j MOKIK\M]V�R�R�JSG ��V Q�� K : ; G Q bURiK �
j MOKoKNMZVzRDKNJ Q Y MOrsJUK rseiK\GIV j J Q K {_MwKmb_RDM j�P V Q G b_R G j b Q�� JSGaKNMZpzRib c V_^ GIH�J rkb P bU:�M c M]G\;�V_^}G Q bURiK �
j MOKoKNMZVzR3KN;�KNGoJ j K GoV�KNJLrse Q J c ;�b_RiT Q J c MOb_: c ;�TlJ c M]Y[J Q JkR�J Q p�; % ; � ' � � H�J � R�V�� c JLTlpzJ�V_^ bzr �
rse Q b_GIJ F � x�Y�b c e�JUKmbURiT
GoH�J bzKoKNV rsMwb_GIJLTdK P JSJUT ;DrsV jdP e�G~bUGIM]V�R$:iJUrsV j J j V Q J M jdP V Q G~b_R G
��M]GoH MZRir Q JUbzK\M]R�pXJSR�J Q pz;DeiKNJ�bURiTdV P JSR3bzrkrsJUKIK�� � G~K rkb c r e c bUGIM]V�RdHib�K : JLrsV j J b$r~Hib cZc JSR�p �
M]R�p3G~b�K � ^fV Q � ��| K!% ; " { ;�� ' � 
 V Q J � b jdP�c J[{ MZR�W0�i{}GIH�J�rSb c rse c b_GIMZVzRiK�VU^ F � x ^fV Q JUb�r H
rsVzR G Q V c b Q JUb MwK j b_RiT�b_GIJLT bURiT GIH�J
Y�b c e�JDMOK Q JUn[e�M Q JUT�GoV�:iJ P V KNGIJLT VzR%| P JSR-F�rSrsJLKIK
� b j J � GoM j J � Rl^fV Qoj b_GoM]V�R��[;�KNGIJ j �N| F0� � � � ^fV Q G Q bURiK j MOKIK\M]V�R�b�rSrsJUKoK % ;  ' �

q e�J
GoV GoH�J P Hl;�KNMwrSb c r~Hib Q bzrsGoJ Q MwKNGIMwrSK6VU^�G Q b_RiK j MOKoKNMZVzR"R�JSG � V Q�� Ks{?JUb�r H"G Q b_RiKobzrsGoM]V�R
HibzK�bURdM j�P bzrsGaVzRdGoH�J6Y[V c G b_pzJLK b_R�T P V ��J Q �iV�� K V_^ GoH�J ��H�V c J G Q b_RiK j MOKoKNMZVzRDR�JSG � V Q�� Ks{
GIH eiK b � JUrsG K GIH�J�Y�b c e�J�V_^uF � x � � H�J MZRl^fV Qoj b_GoM]V�RdV_^aG Q b_RiKobzrsGoM]VzR3M jdP bzrsG�MOK M jdP V Q G~b_R G
GIV P�Q VUY MOTlJ$p�e�MOT�bURirsJDGIV Q J c M]JkY[J&G Q b_RiK j MOKoKNMZVzR"rsV�R�pzJUK\GIMZVzR�bURiT T JSGIJ Qoj M]R�J&G Q b_RiKobzrsGoM]V�R
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KNJUr e Q MZGN;+rsV[K\G~K"% "��l{:"�" ' � � � b_Rib c ;�KNMwKu:�bzKNMwrSb cZc ;+rsVzRiK\MOK\G~KmVzR�T JSGIJ Qoj M]R�M]R�p�H�V��8r HibUR�pzJLKuVU^
G Q b_RiKobzrsGoM]VzR�K b � JUrsG G Q bURiK j MOKIK\M]V�R�R�JSG ��V Q�� Ks{iK\eir~HybzK P V���J Q �iV���{ c V[KoKNJUK { Y[V c G b_pzJLK6JSG~r �
KNVDGIHibUG6GoH�J Qoj b c c M j M]G~K {zY[V c G~bUpzJ c M j M]G K bURiT�K\G~bU:�M c M]G\; c M j M]G K rkb_R�:iJ Q JLK P JUrsGoJUT �
��V KNG$V_^ GIH�J Q J P V Q GIJUT�J�� V Q G K H�bLY[J�: JkJSR P e�G$VzR8TlJSGoJ QIj MZR�M]R�p GoH�J3rsVzR G Q M]:�e�GIM]V�RiK

V_^�p�JSR�J Q b_GoV Q K$GIV c M]R�J �iV�� Ks{ c V[KIK\JUKs{ Q JLbzrsGoM]Y[J P V���J Q K { ��H�Mwr H rSbUR�: J�eiK\JUT ^fV Q$P V�� J Q
�iV�� G Q bzrsMZR�p�{�G Q b_R�K j MwKIKNMZVzR KNJ Q YlMwrsJ"b cZc V rSbUGIMZVzR}{�b�K � J c]c b�K G Q b_RiK j MOKoKNMZVzR c V bzT Q J c MZJs^
% ;�; { ; ! { ; $�{ ; ��{ !L��{ ! ��' � � V�� JSY[J Q {mK\V�^ b Q { K\G~b_:�M c MZG\; c M j MZG~K6HibSY[JdR�VzG$:iJSJSR P�Q V P J QIc ;
bzrSr Vze�R GIJUT�^fV Q {mTle�J
GoV�GIH�JSM Q H�M]pzH-R�VzR � c MZR�JUb Q M]G\; � � H eiKs{ � � bURib c ;�K\MOK�MOK�b�r Hib c]c JSR�pzMZR�p
MOKoKNe�J[{�JLK P JUrsMwb c]c ; ^fV Q�Q JUb c � GIM j J6V P J Q bUGIM]V�R % "z��{ "�" { � "�{ !L��{�! " ' �

� R%GoH�J"rse QoQ JSR G j b Q�� JSG&JSR Y M Q V�R j JSR GS{mGoH�JyM]R�r Q JUb�KNJ3V_^ c V bzT TlJ j b_RiT b_RiT P V�� J Q
G Q b_RiK ^fJ Q K j bL;�^fV Q rsJ P V ��J Q KN;�KNGIJ j K?GIV V P J Q b_GIJ�e�RiTlJ Q MZRir Q JLbzKNMZR�p c ;�KNG Q JUKoKNJUTXrsVzR�TlM]GoM]VzR�Ks{
b_RiT&H�JSRirsJ j b � J GoH�J j�j V Q J P�Q VzR�J�GIV KNG~bU:�M c M]G\; P�Q V�: c J j Ks{SM]R�Y M]J �"V_^�GIH�J rse QIQ JSR G KNG~bUGIeiK
V_^aG Q b_RiK j MOKoKNM]V�R
R�JSG � V Q�� K��1W6RiTlJ Q GoH�JUK\J�rsVzR�TlM]GoM]VzR�Ks{�K\;�K\GIJ j KNG b_:�M c MZGN;Drkb_Rd:iJ�b P�P�Q V � M �
j b_GoJ c ;�KNGoeiTlMZJUT GoH Q V�e�pzH3Y[V c G b_p�J$KNG b_:�M c MZGN;�b_R�b c ;�KNMwK � � R�GIH�MOK�GIH�JUK\MOK {�:�Mh^fe Q rSb_GoM]V�R � :�bzKNJLT
GIJUr~H�R�Mwn�e�JUKs{ JUK P JUrsMwb cZc ;�x1VzR GIM]R eibUGIM]V�R�t V�� J Q 
 c V � �Nx�t 
 � j JSGIH�V T�K % ! � { !  l{ ! ; { !�! ' {
b Q J6eiK\JUT&^fV Q Y[V c G~b_p�J KNG b_:�M c M]G\;Xb_R�b c ;�KNMwKmGIV�J�� rsM]JSR G c ; P�Q V_Y MOT J�GIH�J Q JUn�e�M Q JLT&M]Rl^fV QIj bUGIM]V�R
^fV Q � | 
 bURiT � � b_Rib c ;�KNMwK �
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F P V�� J Q K\;�K\GIJ j MwKmGN; P MwrSb cZc ; j V TlJ cZc JUT�eiKNMZR�p�GIH�J�^fV cZc V���M]R�p p�JSR�J Q MOr�K\JSG1V_^ q M�� J Q JkRlGoMOb c �
F c p�JS: Q b_MOr v n[eib_GoM]VzR�K)� q F v � ^fV Q K\G~bU:�M c M]G\;�KNGoeiTlMZJUKs{���M]GoH��~K c V�� c ;#� r HibUR�pzMZR�p�:�M ^fe Q rkb_GIMZVzR
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P b Q b j JkGIJ Q ��GIHibUG6MwK GN; P MwrSb cZc ;$eiK\JUTdGIV Q J P�Q JUKNJkRlG c V[b�TlM]R�p c JSY[J c %  ! ' �
������ � ���
	�� � �
� �
� ��� � ����	�� � ��� � � � � � �

��H�J Q J � rsV QoQ JUK P V�RiT�K
GoV�GIH�JyKN;�KNGoJ j KNG b_GIJ3Y�b Q Mwb_: c JUKs{ 	 Q J P�Q JUKNJSR G~K$GIH�J �~b c p�JS: Q bUMOr �
Y�b Q Mwb_: c JUKs{ b_R�T � rsV QIQ JUK P VzR�T�K6GIV �~rsV�RlG Q V cZc bU: c J��$K\;�K\GIJ j P b Q b j JSGIJ Q K ��F6R3JUn�e�M c MZ: Q MZe j
P VzM]R G � ������	���� � ���
��� ��r V QIQ JUK P V�RiT�K�GIVDGIH�JXKNV c e�GoM]V�R VU^1GIH�J&K\GIJUb�Tl; �\K\G~b_GoJ&JUn[eibUGIM]V�RiK

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

` M]GoH�r H�b_R�p�JUKmM]RdGoH�J P b Q b j JSGoJ Q � {lGoH�J�K\;�K\GIJ j G\; P MOrkb c]c ; j VUY[JUK ^ Q V j VzR�J JUn�e�M c MZ: Q MZe j
P VzM]R G GIVDb_R�VzGIH�J Q e�RlGoM c?Q JUbzr~H�MZR�p$GIH�JXrsV c]c b P K\J P V�M]R G �

� ;�TlJ g R�M]R�p�� � % � 	 '�� {lJLn�eibUGIMZVzR�� � � � ��rSbUR�:iJ Q J � Q M]GIGoJSR�b�K
�� ��
�
�� �! ��� � � �
� � � � �#" �

� Hle�K b_R�JUn[e�M c M]: Q M]e j P V�M]R G*�
� � � � � �
� � �aV_^ JUn[eib_GoM]V�R�� � �#" �mMwK T J g R�JUTD:l;  �
� � � � � �
� � � �
� �

�[G b_GoMOrdbURib c ;�K\MOKDrsVzRiK\MOK\G~K&VzR GIH�J KNGIe�Tl;�V_^ KN;�KNGIJ j JUn[e�M c M]: Q M]e j P V�M]R G~K$b�K GoH�J P b �
Q b j JSGIJ Q K"��bURiT � r HibUR�pzJ � � ; P MOrSb c]c ; { GoH�JUK\J�b_Rib c ;�KNMwK$b Q J�:ib�KNJUT�V�R�GIH�J P V�� J Q �iV��
JUn[eib_GoM]VzR�K ��$#�% �
& � � � �� �#�' ��& � � � �� �

�� �!( �
& � � � �� � � � � � � � �

��H�J Q J #�% bURiT #)' b Q JDb�rsGIMZY[J$b_R�T Q JUbzrsGoM]Y[J P V���J Q�j MOK j b_G rIH�JUKs{ibURiT ( ��& � � � �� � rSbUR
:iJSJSR K\JSJSR bzK�b K\e�:iKNJkG$V_^  �
� � � �
� �~{ ��H�J Q J�GIH�J3rsV�RlG Q V c6P b Q b j JSGIJ Q K ��j bS;"R�VzGD:iJ
R�JUrsJLKIKIb Q M c ;DGIH�J�Kob j J � J � p �1F � # KNJSG P VzM]R G~K�b Q J�b�KIK\e j JUT
Y�b Q MObU: c J {�KNV$GoHib_G�p�JSR�J Q b_GoV Q K
rSb_R3:iJ&G Q JUb_GoJUT�bzK t�� :�eiKNJUK � � � ; P MOrkb c]c ;[{*& Q J P�Q JLKNJSR G~K :�e�K Y[V c G~bUpzJ P Hib�KNV Q Ks{ TlJSR�VzGIJLT
bzK,+$-/. �
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� bzT�T c J � &6V TlJ � M ^fe Q rSbUGIMZVzRiK*� � & � �mH�bLY[J :iJSJSR3KNH�V ��R3GIV$:iJ�VzR�J�VU^mGoH�J P�Q M j b Q ;DrSbUeiKNJUK
^fV Q Y[V c G~bUpzJDrsV c]c b P KNJ %  ![{�! � {�! $ { !��l{ $z��{�$ ��' � � H�MOK P H�JkR�V j JkR�VzRyMwK�r H�b Q b�rsGIJ Q M��kJUT : ;
b P bUM Q VU^ JLn�e�M c MZ: Q MZe j P V�M]R G~K c V rSb cZc ;3rsV[b c JUKorsM]R�pdbURiTyTlMOKob P�P JUb Q MZR�p�bzK�GoH�J&:�M ^fe Q rkb_GIMZVzR
P b Q b j JkGIJ Q � � K c V�� c ; �3r HibUR�pzJLK � �yb_GoH�J j bUGIMwrSb cZc ;[{iGIH�J � & ��P VzMZRlGXMOK�b_R-JUn�e�M c MZ: Q MZe j
P VzM]R G �
��� � ��� �
� � � ��MZGIHDrsV QIQ JLK P VzRiT M]R�p %[bzrsV�:�MObUR����  ����� � ��� �
� � � GIH�b_G P�Q JLKNJSR G~KmbXKNM jdP�c J
b_RiT%e�R�MOn[e�J �SJ Q V JSMZpzJSR Y�b c e�J3bzKIK\V rsMObUGIJUT ��MZGIH R�VzR �kJ Q V Q MZpzH G
JSMZpzJSR Y[JUrsGoV Q
	 bURiT c Js^fG
JSM]p�JSR Y[JUrsGIV Q�� %#! � ' � � H�JUK\J$rsV�RiTlMZGIM]V�RiK�rSbUR :iJ+KNe jdj b Q M �SJUT$b�K ^fV c]c V�� K %#! $ ' �
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 V Q r J Q G b_M]R Tl; Rib j MOr P V�� J Q KN;�KNGIJ j j V TlJ c Ks{�KNMZR�pze c b Q M]GIMZJUK&V_^ GIH�J Q J c b_GoJUT P V�� J Q
�iV�� %[bzr Vz:�Mwb_RiK6H�bLY[J�:iJSJSR3K\H�V���R�GIVD:iJ$b�KIKNV r MOb_GoJUT ��M]GoH3bzrsGoeib c KNMZR�pze c b Q :�Mh^fe Q rSbUGIM]V�RiK
V_^ GoH�Jdr V QIQ JUK P V�RiTlM]R�pyTl; Rib j MOr&K\;�K\GIJ j K
% ! $�{�!���{�$z� ' � � H�J Q J ^fV Q J { MZR�r J Q G b_M]R"rkbzKNJLKs{mb
� & ��P VzMZRlG+rSb_R-: J TlJSGIJLrsGIJUTy: ;�r~H�JUr � MZR�p
^fV Q KNMZR�pze c b Q M]GoM]JUK�V_^ P V�� J Q �iV���%[b�rsVz:�Mwb_RiK
% !�� ' �

� � ���6� � ��
�������
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� R�K\V j JDrSb�KNJUK { Y[V c G~bUpzJ�rsV cZc b P KNJ j bS;3b c K\V�:iJ�rSb_eiK\JUT : ; . M j M]G � � RiTle�rsJUT � M ^fe Q rkb_GIMZVzR
� . � � �~{ ��H�MOr~H�MwK P�Q V T eirsJUT�: ;yrsV�RlG Q V cmc M j M]G K :iJSM]R�p Q JUb�r H�JUT?{iJUK P JUrsMwb cZc ;�pzJSR�J Q bUGIV Q�Q J �
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bzrsGoM]Y[J P V�� J Q�c M j M]G~K"%  <![{ $�" ' �1F . � � MwK�r Hib Q b�rsGIJ Q M��SJLT
:l;�b � �Ie jdP � VzR3GIH�J�JSMZpzJSR Y�b c e�J
V_^ %[b�rsVz:�MOb_R ���  {�M � J �mJSM]p�JSR Yzb c e�JLK�r HibUR�pzJ�MZRiKNG b_R G~b_R�JSVzeiK c ; ��H�JSR KN;�KNGoJ j H�MZG~K c M j M]G K �
F G b . � � {iGIH�J+KN;�KNGIJ j j V TlJ c r~Hib_R�p�JUK�"i^fV Q J � b j�P�c J[{ ��H�JSRyp�JSR�J Q b_GIV Q�Q JLbzrsGoM]Y[J P V�� J Q
c M j M]G K b Q J Q JLbzr~H�JUT?{ pzJSR�J Q b_GoV Q�j V T J c K�b Q JXr~Hib_R�pzJUT
^ Q V j rsV�RiKNG b_R G6Y[V c G~bUpzJ�bURiT�b�rsGIMZY[J
P V ��J Qmj V T J c K � t�� :�eiK\JUK � GIVXrsVzR�KNG~bURlGubzrsGoM]Y[J�bURiT Q JLbzrsGoM]Y[J P V�� J Qmj V TlJ c K � t � :�e�KNJUK � �
� VzGoH GoH�J�V Q M]pzMZRib c}j V TlJ c bURiTdGIH�J � c M j M]G1M]RiT eirsJUT � j V TlJ c HibSY[J�GIH�J&Kob j J JUn�e�M c MZ: Q MZe j
P VzM]R G ��H�JkR%GIH�J c M j M]GXMOK Q JUb�r H�JUT�:�e�GdHibSY[J3TlM �?J Q JSR G
:�Mh^fe Q rSb_GoM]VzR8TlMObUp Q b j K�� � H�JUKNJ
:�Mh^fe Q rSbUGIM]V�RiK�rSb_R"b c K\V :iJDTlJkGIJUrsGoJUT e�KNM]R�p P V�� J Q �iV���JUn�e�b_GIMZVzRiK {}Mh^1GoH�JDrsVzR G Q V cmc M j MZG~K
b Q J P�Q V P J QIc ; j V TlJ c JUT?{�b_RiT b Q J"b c KNV r Hib Q b�rsGIJ Q M��SJLT : ;�G � V-KNV c e�GIMZVzR P VzMZRlG K c V rkb c]c ;
rsV[b c JUKorsM]R�pDb_RiT3TlMOKob P�P JUb Q M]R�pdb�K GoH�J�:�Mh^fe Q rSb_GoM]V�R P b Q b j JSGoJ Q � � K c V�� c ; �$r~Hib_R�pzJUK��

� � +-����
 � � +4��� ��


. V[b�TlM]R�p j b Q p�M]RdMwK GoH�J j V KNG�:ib�KNMwr bURiT ��MOT J c ;�bzrSr J P GIJLT Y[V c G b_pzJ+rsV cZc b P KNJ�M]R�TlJ � � 
 V Q
b P b Q GIMOr e c b Q V P J Q b_GIMZR�p P VzM]R GS{}GoH�J c V bzTlMZR�p j b Q pzMZRyMOK6GoH�JDb j Vze�R G6VU^ b�T�TlM]GoM]V�Rib cmc V[b�T
^fV Q b p�M]Y[JSR c V[bzT�M]Rir Q JUb�KNJ P b_GoGIJ Q R�GoHib_G j bS;drkb_eiK\J&Y[V c G~bUpzJXrsV cZc b P KNJ %  <! ' � � G�M]RiTlMwrSb_GoJUK
H�V�� j e�r H3GIH�J�K\;�K\GIJ j j bS;�:iJ�K\G Q JLKIKNJLT9:iJs^fV Q J Q JUbzr~H�M]R�p MZG~K�Y[V c G~bUpzJ�KNG~bU:�M c M]G\; c M j MZG~K
VzR b p�M]Y[JSR�T M Q JLrsGIMZVzRdVU^ c V bzT MZRir Q JUbzK\J �

� H�J c V[bzT M]R�p j b Q pzMZRdMOK J � P�Q JUKIK\JUT�bzK

� � � ��� � � � � � ! �
��H�J Q J � � Q J P�Q JUK\JSRlG K?GIH�Jurse QIQ JSR G KN;�KNGIJ j c V[bzT M]R�p b_RiT � � Q J P�Q JUKNJSR G~K?GoH�J1K\;�K\GIJ j�c V[b�TlM]R�p
b_G�GIH�J$Y[V c G b_p�J$rsV c]c b P KNJ P V�M]R G � � H�MwK c V bzTlMZR�p j b Q pzM]R3MOK�T J P MOr GIJUTdM]RyGoH�JDt�� rse Q Y[J&VU^

 M]p�e Q J � � � { ��H�J Q JdMZG Q J P�Q JUKNJSR G~K�GoH�J c V[b�T�r H�b_R�p�Jd:iJSG � JSJSR"GIH�J
V P J Q b_GoM]R�p P V�M]R G$b_R�T
GIH�J �oR�V[K\J��
V_^aGIH�J&r e Q Y[J �

` H�JkR GoH�J Qoj b c c M j M]G~K1bURiT Y[V c G~bUpzJ c M j M]G K b Q JXb c KNV�rsVzRiK\MOTlJ Q JUTdGIVDVz:�G~b_MZR�GoH�J j b � �
M j e j K\;�K\GIJ j c V bzTlMZR�p � � { GoH�J c V bzTlMZR�p j b Q p�M]R}{ � {?:iJUrsV j JUK�b_R"b�TlJUn[eib_GoJ$M]RiTlJ � GoHib_G
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G~b � JUK ^fe cZc b�rSrsVze�RlG V_^ P V�� J Q K\;�K\GIJ j R�V�R � c M]R�JUb Q M]G\;Xb_RiT&Y�b Q M]V�eiK c M j M]G K � � RXGIH�MwK Q JUK\JUb Q r H {
GIH�J KNGIJLbzTl;"K\G~b_GoJ c V bzTlMZR�p j b Q p�M]RyMwK e�KNJUT GoVyTlJkGIJ Qoj M]R�J�GoH�J P�Q V P V[K\JUT � F � x�VzR-GIH�J
� R�V ��R�V Q ^fV Q JUrSb�KNGIJLT c V bzT�b_RiTdp�JSR�J Q b_GIMZVzR P b_GIGoJ Q R�Ku^fV Q � | 
 bURiT � � b_R�b c ;�KNMwKs{�b_RiTdGIV
TlJSGoJ QIj MZR�J KNJUrse Q M]G\;�rsV[K\G~K bzKoKNV rsMwb_GIJLT ��M]GoH�JUbzr~H�G Q bURiKIb�rsGIMZVzR��

�	� �	��� � � � � ��� �	� �
� � � � � � � 
�� 
 � �
� H�J ��J c]c � � R�V���R�rsV�RlY[JkRlGoM]VzR�b c?P V�� J Q �iV���JUn[eib_GoM]VzR�K j bS;
:iJ�J � P�Q JUKoKNJUT�b�K
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+ � + � � ( � � ������� � � � � � � � ����� � � � � � � � � � �

��H�J Q J % ��� b_R�T ' ��� b Q JdGoH�J Q JUb c bURiT Q JLbzrsGoM]Y[J P V�� J Q pzJkR�J Q bUGIMZVzR"VzR�:�e�K
�
" % �	� b_R�T' �	� b Q J�GoH�J3rsV QoQ JUK P VzRiTlMZR�p Q JUb c bURiT Q JUb�rsGIMZY[J c V bzT ",+ � b_RiT � � b Q J�GoH�J�:�e�K Y[V c G~bUpzJ

j b_p�R�M]GoeiTlJ�bURiT�b_R�p c J "�b_RiT ( � � b_RiT � � � Q J P�Q JLKNJSR G Q JUb c b_R�T M j b_p�M]Rib Q ; P b Q G K V_^aGIH�J
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TlJSGoJ QIj MZR�J GIH�JXTlM Q JUrsGoM]V�RdV_^1GoH�J c V bzT�b_RiT�pzJSR�J Q bUGIM]V�R�MZRir Q JLbzKNJ bzK�GIH�JXKIrkb c J P b Q b j JSGIJ Q�3r H�b_R�p�JUK �
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� H�J P�Q JUTlMOr GIV Q�P�Q VUY MOTlJUKDb_R MZR�M]GoMOb c JUK\GIM j b_GoM]VzR�VU^&GoH�J"KNG b_GoJyYzb Q Mwb_: c JUK
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GIH�JXTlM Q JUr GIM]V�R�Y[JUrsGIV Q # � � b_RiT3b
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G\; P MwrSb cZc ;[{�b_R 	 � � MOKDr H�V[KNJkR %  ! ' � � H�J Q Js^fV Q J[{�GIH�J P�Q JUT MOrsGoV Q ;lMZJ c T�K$b"R�J � P VzMZRlG
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 � ��
 � {ibzK KNH�V���R3M]R 
 M]p�e Q J � �#" {
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�� � � � �� � �
� � # � �# � � � � � � � � �

| RirsJ GIH�J&x�t 
 j VUY[JUK P bzKNG b � & � V Q b . � � {lGoH�JXKNMZpzRdVU^ # � � j bS;$:iJ�r~Hib_R�pzJUTdGIV
G Q bzrsJ�GIH�J c V�� J Q�P V Q GIMZVzR�VU^mGoH�JXt � � rse Q Y[J �
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� H�J"bzr GIeib c JUn[e�M c M]: Q M]e j P VzMZRlG �
��� � ����� {�bzKdK\H�V���R M]R 
 M]p�e Q J � �#" {�MOKDTlJSGIJ QIj MZR�JUT : ;
KNV c Y M]R�pDb j V T M g JUT P V�� J Q �iV�� :ib�KNJUTdV�RdGIH�JXb P�P�Q V � M j bUGIJ P VzMZRlG0����
 � ��
 � P�Q JUTlMwrsGIJLT : ;
GIH�J P�Q JUTlMwrsGIV Q KNGIJ P �1F6R3bzT�T M]GIMZVzRib c JLn�eibUGIMZVzR�MOK eiK\JUTdGIV�KNV c Y[J�GoH�J P�Q V�: c J j {lM � J �

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

� H�J�K\M jdP�c JUKNGub P�P�Q V[b�r H
^fV Q r~H�V[V[K\M]R�p � �
� � �!�aMOK1GIV �IeiKNG g � VzR�J�VU^}GoH�J�Y�b Q MOb_: c JUKmM]R)� V Q�"b_G GIH�J$Y�b c e�J$rkb c r e c bUGIJUTd^ Q V j GIH�J P�Q JUTlMwrsGIV Q K\GIJ P %  <! ' � � H�J$MwTlJUb
MwK6GIV P MOr ��� �
� � �!�



�����������
	���
���������������������������� �!� �� 

bzK�GIV+bLY[V�MOTdr VzR Y[J Q p�JSRirsJ P�Q V�: c J j K1b_G�V P J Q b_GoM]R�pDrsV�RiTlMZGIM]V�RiK R�JUb Q GIH�J Y[V c G b_p�J�rsV cZc b P KNJ
P VzM]R G �
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�[;�KNGIJ j KNJUr e Q MZGN;yMwK&GIH�J b_:�M c M]G\;"V_^ GIH�J�J c JUr G Q Mwr
K\;�K\GIJ j GIV ��M]GoHiKNG b_RiT�K\eiT�TlJSR TlMwKNGoe Q �
:ib_R�rsJUK % � � ' {�:l;�M j�P V KNMZR�p G Q bURiK j MwKIK\M]VzR8rsVzR�KNG Q b_MZRlG K
GIHibUG c JLbzT%GIV-V P J Q bUGIMZR�p c M j M]G Ks{
KNeir~Hyb�K GIH�J QIj b c?c M j M]G Ks{zY[V c G b_pzJ c M j MZG~Ks{ bURiT�KNG~bU:�M c M]G\; c M j M]G~K"% � � ' �

� H�J QIj b c c M j MZG~K1b Q JXKNJSG�: ;dGIH�J&rkb P bU:�M c M]GIMZJUK VU^ c M]R�JLK b_R�T�b P�P b Q b_GIe�K6GIV�b_:iK\V Q :yb_R�T
TlMOKoKNM P b_GoJyGIH�J3H�JUb_G�r Q JUb_GoJUT*: ;�GIH�J rse QIQ JSR G �iV���M]R�p�MZR%GoH�J�Y�b Q M]V�eiK
J c J j JSR G~K�� � GDMOK
Q JUn[e�M Q JUTdGIH�b_G

� � � � � � � ���
	 � � � ��; �
��H�J Q J[{ � �

�
MwK GIH�J�rse QoQ JSR G M]R$bUR$J c J j JSR G}rsV�R�R�JUrsGoM]R�p R�V TlJLK
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b_RiT
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{ � � � ���
	 MOK MZG~K}GIH�J QIj b c

c M j M]G �
�1V c G~bUpzJ c M j M]G K
b Q MwKNJ": JLrSb_eiK\J Y[V c G b_pzJ j bUpzR�MZGIeiTlJLK
M]R GoH�J�K\;�K\GIJ j j eiK\G Q J j b_MZR
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GIV j J Q JLn�e�M P�j JSR G � � G�MOK J � P�Q JUKIK\JUT ^fV Q b$:�eiK

�
bzK
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 � + � � + � ����	 � � � � ! �
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�[G b_:�M c MZGN; c M j MZG~Kmb Q J�K\JSG :iJUrkb_eiK\J&b$K\;�K\GIJ j j eiKNG1:iJXrSb P bU: c J V_^uKNe Q YlMZYlMZR�p&J � P JUrsGoJUT
TlMOK\GIe Q :ib_R�rsJUK � � M j J��\TlV j b_MZR�KNM j e c b_GoM]V�R�MOK}eiKNe�b c]c ;�eiK\JUT ^fV Q TlJSG b_M c JUT�KNG b_:�M c M]G\; b_Rib c ;�KNJUK
��H�JSR c b Q pzJ�TlMOK\GIe Q :ib_Rir JUK�b Q J�KNGoeiTlMZJUT % $ � ' � 
 V Q VzR � c M]R�J�b P�P�c MOrkb_GIMZVzRiK { TlM�� J Q JSRlGXTlM Q JUr G
j JSGoH�V T�K}HibSY[J :iJSJkR$TlJSY[J c V P JUT6^fV Q c M j MZGIJUT KN;�KNGoJ j�j V TlJ c K?GIV TlJSGIJ QIj MZR�J GoH�JUK\J�KNG b_:�M c MZGN;
c M j M]G K % $� l{ $ ; { $ ! ' � � ; : Q MOT j JSGoH�V T�Ks{ ��H�MOr~H�G~b � J3b�TlY�b_R G~b_p�JyV_^XGIH�J j J Q MZG~K VU^XGIH�J
b_:iVUY[J�G ��V j JSGoH�V T�Ks{mH�bLY[J�: JkJSR P�Q V P V KNJUT*^fV Q GIH�JLKNJdG\; P JLK&V_^ KNGIe�TlM]JUK % $�$ { $�� ' � 
 V Q
K j b c]c T MOKNGoe Q :�b_RirsJLKs{lJkM]pzJkRlY�b c e�J b_R�b c ;�KNMwK b P�P�Q V bzr~H�JUK�b Q J J � GoJSRiK\M]Y[J c ;�eiKNJLT % $ � ' � � MZY[JSR
GIH�JDr V jdP e�G~b_GoM]V�Rib c r V[KNG K�bzKoKNV rsMwb_GoJUT ��MZGIHyGoH�JUKNJDbURib c ;�K\MOK6GoJUr~H�R�MOn[e�JUK { V�� � c M]R�JDK\GIeiTlMZJUK
b Q JyeiKNJUT�GIV�K\JSG�KNG~bU:�M c M]G\; c M j M]G~K�GIHibUG�b Q J�GoH�JSR%e�KNJUT�VzR � c MZR�J�GoV�TlJ g R�J GoH�J�G Q bURiK ^fJ Q
rSb P b_:�M c M]G\;DV_^1GoH�J�R�JSG � V Q�� % � � ' �

F cZc GIH�JLKNJyV P J Q b_GoM]R�p c M j M]G K&Y�b Q ; ��M]GoH GIM j J�bURiT b Q Jye�KNJUT%GoV%T J g R�J bzrSrsJ P G~bU: c J
V P J Q b_GIMZR�pd:iVze�RiT�b Q M]JUK�� � H�J QIj b c?c M j M]G K b Q J&JLbzKN;�GoVd:iJ$rsV�RiKNMwTlJ Q JLT?{ib_RiTyb Q JXGN; P MwrSb cZc ;
eiKNJLT*b�K GoH�JdV P J Q b_GoM]R�p c M j M]G K6M]R KNM j�P�c J q x P V���J Q �iV�� � :ibzK\JUT j V TlJ c K�� � VyMZRir c e�TlJ
Y[V c G~b_p�J c M j MZG~Ks{kF x P V�� J Q �iV�� Kmb Q J R�JLrsJUKIKob Q ; �1�[G~bU:�M c M]G\; c M j M]G Ks{~VzR$GoH�J1VzGoH�J Q Hib_RiT {[b Q J
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GoV$Vz:�G b_MZR�b c]c V_^ GIH�JUKNJ c M j MZG~K {[KNV$GoHib_G�GoH�J�KN;�KNGoJ j MOK
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KNG b_RiT�K ^fV Q � V�G~b c � Q b_RiK ^fJ Q x�b P bU:�M c M]G\;[{}M � J �$GIH�JDGIV�G~b c b j Vze�RlG�VU^ J c JLrsG Q MOr P V�� J Q GoHib_G
rSb_R�: J G Q bURiK ^fJ QIQ JLT
M]R�b Q J c MObU: c J j bUR�R�J Q � � H�J � � x : JkG ��JSJSR�b_R ;$G � V$b Q JUb�K V Q bzr Q V[KIK
P b Q GIMwrse c b Q P b_GIH�K V Q M]R GIJ Q ^ bzrsJLK?MOK c JLKIK}V Q JUn�e�b c GIV GIH�J 
 M Q KNGmx1VzR GIMZR�pzJkRirs; � V�G~b c � Q bURiK ^fJ Q
x�b P bU:�M c M]G\; � 
 x � � x�� % ; � ' {�b_RiT3rSb_R�:iJ&J � P�Q JUKIK\JUT�bzK

����� � 	
��� 
 %�� ��	�������������� � %�� ��	�� ���"!#��$%� � %�� ��	�&'!#��(*)+�"),!#-/.

��H�J Q J %�� �
	������������0� { %�� �
	��1���"!#��$%� b_R�T %�� �
	�&'!#�0(2),�")+!#- Q J P�Q JUKNJSR G GoH�J j b � M j e j�P V ��J Q K�r VzR �
KNMwTlJ Q MZR�p�GoH�J QIj b c c M j MZG~K { Y[V c G~bUpzJ c M j M]G~KXb_RiT K\G~bU:�M c M]G\; c M j M]G K Q JUK P JUrsGoM]Y[J c ;[{1GN; P MwrSb cZc ;
:ibzK\JUT
V�R�b_R � & � � �arsV�RlGoM]R�p�JSRirs;+r Q MZGIJ Q M]V�R��mF�KaKN;�KNGIJ j V P J Q bUGIMZR�p$rsV�RiTlMZGIM]V�RiKmY�b Q ; {lr Q M]G �
MOrSb c KN;�KNGoJ j rsV�RlGoM]R�p�JSRirsMZJUK Y�b Q ;[{ab_RiTyH�JSRir J$GIH�J j V[K\G Q JLKNG Q MOrsGoM]Y[J c M j M]G�V�R � � x j bL;
j VUY[J ^ Q V j VzR�J&K\;�K\GIJ j c M j M]GmGoVdbUR�VzGoH�J Q �

� H�JXbU: VUY[J+TlJ g R�MZGIMZVzR�V_^�F � x H�bzK6:iJSJSR�J � GIJkRiKNMZY[J c ;Db P�P�c MZJUTdM]R j b Q�� JSG V P J Q b_GoM]V�R
GIV�b_Rib c ; �SJ P V�GIJSR GIMwb c G Q b_RiKobzrsGoM]V�RiK :iJSG ��JSJSR�G � V�b Q JLbzK � � H�JXF � x8Yzb c e�J�VU^1GIH�J P V�� J Q
J � r HibUR�pzJ P b_GIH�K
:iJSG � JSJSR GIH�JyG ��V�b Q JUbzK P�Q VUYlMwTlJUKdbUR M]RiT MOrSbUGIM]V�R%VU^&GoH�J"b j Vze�R G
VU^
bzT�T M]GIMZVzRib c J c JUrsG Q Mwr P V�� J Q GoHib_G�rSbUR*:iJ3J � r~HibUR�pzJUTy^fV Q b K P JLrsM g rDGIM j J ^ Q b j J�bURiT%b
K P JUrsM g r�KNJSG�VU^�rsV�RiTlM]GoM]V�RiK � � G�MOK�T ;lRib j MOr b_R�T R�JSJLT�K GIVD:iJ&rkb c r e c bUGIJUT P J Q MZV TlMOrkb c]c ; �

` MZGIH�GIH�J�M]Rir Q JUb�KNJ VU^ rsV jdP�c J � MZGN;�VU^ P V�� J Q G Q b_RiKobzrsGoM]VzR�Ks{ ��H�MOr~H j bS;�R�V�G :iJ c M j MZGIJUT
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VzR c ; ��M]GIH�M]R�GIH�J0� b Q JLb�TlV j b_M]R �l{U:�e�G j bS; V rSrse Q M]R+b_R ; ��H�J Q J1M]R�GIH�J K\;�K\GIJ j {Ub_R ; G Q bURiK �
j MOKoKNMZVzRd^ bzrsM c MZGN; rsVze c T :iJUrsV j J�GoH�J$r Q M]GoMOrSb c G Q bURiKIb�rsGIMZVzR P bUGIH�� � JSRir J[{lGoH�J&:ib�KNMwr$F � x
rsVzR�rsJ P G�MOK�J � GIJkRiTlJUT�MZR GoH�MOK�GIH�JUKNMwK ^ Q V j GoH�J � b Q JUb�TlV j bUM]R �dGoV�b �~K\;�K\GIJ j TlV j b_MZR �
% ��� ' {}bURiT ��M cZc :iJ Q Js^fJ QoQ JUT3bzK$��� ;�K\GIJ j � ��MOT J��
F � x ����F � x�� eiKNMZR�p�GIH�JDKob j J+rsVzRir J P G
TlJ g R�JUTdM]R � � � � $ � {iKNM]R�rsJ�GIH�J-� F � x%MwK rsV jdP e�GoJUT ^fV Q b ��H�V c J�KN;�KNGoJ j { bzK V P�P V[KNJLT GIVDb
pzMZY[JSR$M]R GIJ Q r H�b_R�p�J P b_GIH � � GaMOK}M jdP V Q G~bURlG GIV�H�MZpzH c M]pzH G GIH�J ^ b�rsGmGIH�b_GmGoH�J*� F � x-rsVzRir J P G
MOK V�R c ;DeiKNJLT GoV P�Q V P J QIc ; Q J P�Q JLKNJSR G�KN;�KNGIJ j K\JUrse Q M]G\;[{z^fV Q rsV�R�pzJLKNGIMZVzR j bURib_p�J j JSR G1b_R�T
P�Q MwrsM]R�p � � G~K�Y�b c e�J$rsV�RlGoM]R e�Vze�K c ; r HibUR�pzJLK ��MZGIHyK\;�K\GIJ j V P J Q bUGIMZR�p�rsV�RiTlM]GoM]V�R}{?bURiT�rkb_R �
R�VzG : J�eiK\JUT MZR�GIH�J ��bS;�F � x Y�b c e�JUK�b Q J$rse QIQ JkRlG c ;D: JkM]R�pDe�GIM c M �SJUT$:l; j b Q�� JSG� UKN;�KNGoJ j
V P J Q b_GIV Q K6MZRy| F,� � � � � H�MOK rsVzR�rsJ P G�MwK�rsVzRiK\MOK\GIJSR G ��M]GoH GoH�J P H ;�K\MOrSb c r~Hib Q bzrsGoJ Q MwKNGIMwrSK VU^
KNJUr e Q MZGN; P�Q Vz: c J j Ks{�bzK�K\G~b_:�M c MZG\; P�Q Vz: c J j K�rSb_R�R�V�G�b c ��bS;�K :iJ&b�KIK\V rsMObUGIJUT ��M]GIH3b&p�M]Y[JSR
KNJSG V_^�G Q b_R�K j MwKIKNMZVzR3rsV QIQ MwTlV Q Ks{?GoH�JUK\J ��Vze c T�TlJ P JkRiT�VzR KN;�KNGIJ j V P J Q bUGIM]R�p�rsVzR�TlM]GoM]VzR�Ks{
��H�MOr~H3rsVzR GIMZRle�VzeiK c ;�r HibUR�pzJ � � JkRirsJ[{[GIH�J ��F � x8KNH�Vze c T :iJ$rsV jdP e�GoJUT$VzR � c MZR�J �

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

F�rSrse Q b_GoJ3F � x Yzb c e�JLK$b Q J r Q MZGIMwrSb c ^fV QDj b_MZRlG b_M]R�M]R�p KN;�KNGIJ j KNJUr e Q MZGN;-b_R�T Q J c MObU:�M c M]G\;
��H�M c J j b � M j MOK\M]R�p3JUrsV�R�V j Mwrdp[b_MZRiK ^ Q V j GoH�J j b Q�� JkG$G Q b�TlJUK�� � H�J"rsV j�P e�G~bUGIMZVzR%VU^
F � x�pzJSR�J Q b cZc ; Q JUn�e�M Q JLK b$K\JSG VU^aKNM j e c b_GoM]VzR�K V_^aGIH�J G Q b_RiK j MOKoKNMZVzRdR�JkG ��V Q�� e�RiTlJ Q K P J �
rsM g r V P J Q b_GoM]R�p rsVzR�TlM]GoM]VzR�K �mF K GoH�J�K\;�K\GIJ j V P J Q bUGIM]R�p�rsVzR�TlM]GoM]VzR�K r~Hib_R�pzJ VUY[J Q GoM j J {SGIH�J
c M j M]GoM]R�p$^ bzrsGoV Q rSbUR�K\H�Mh^fGXb j VzR�p�GIH�J QIj b c {iY[V c G~b_p�JdbURiT"KNG~bU:�M c M]G\; c M j MZG~K�� 
 V Q � c b Q pzJ��
KN;�KNGoJ j Ks{UGIH�J KNG~bU:�M c M]G\; c M j MZG~K GoJSRiT&GoV�:iJ�GIH�J j b_MZR c M j MZGIMZR�p ^ b�rsGIV Q { Tle�J�GIV�GoH�J�M]R GIJSR�KNM]Y[J
eiKNJ V_^ G Q b_RiK j MOKoKNMZVzR
^ b�rsM c M]GIMZJUK � � R�GIH�MwK KNJkRiKNJ[{[GoH�J�F � x�MOKm:ib�KNMOrkb c]c ;Db&K\G~b_:�M c MZG\; j b Q pzM]R �
� R H�JLbLY ; c V bzTlJLT K\;�K\GIJ j K {}Y[V c G b_p�JdK\G~b_:�M c MZG\; c M j MZG~K�eiKNe�b c]c ;y:iJUrsV j JDTlV j MZRib_R GS{ JUK P J �
rsMOb c]c ;
MZRdGIH�J j b Q�� JSG1JSRlY M Q VzR j JSRlG K ��H�J Q J�G Q bURiK j MOKIK\M]V�R�KN;�KNGoJ j K1b Q J V P J Q bUGIM]R�p
e�R�TlJ Q
j V Q J�KNG Q JUKoKNJUT3rsVzR�TlM]GoM]VzR�K �
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F � x rsV jdP e�G b_GIMZVzRiK j eiKNG1:iJ�b�rSrse Q b_GIJ {�K P JSJLTl;dbURiTde P T�b_GoJUT ��M]GoH�r H�b_R�p�JUK MZR�KN;�K �
GIJ j V P J Q bUGIMZR�pdr VzRiTlMZGIMZVzRiK�� | Y[J Q JUKNGoM j bUGIM]V�Rdr Vze c T GoH Q JLb_GIJkRyKN;�KNGoJ j K\JUrse Q M]G\;
: ; j b � �
M]R�p"GIH�J�KN;�KNGoJ j � Q MOK � ;#��GIVyV P J Q b_GoJ "�H�V�� JSY[J Q {mGIH�MOK ��Vze c T/�\^ bzrsM c M]G b_GoJ�� G Q b_R�KIbzr GIM]V�RiK �
W6RiTlJ Q JUK\GIM j b_GIMZVzR3rsV�e c T Q JUK\e c G M]R c V[K\J&VU^ :iJSR�J g G :l; j b � MZR�p$GIH�J+KN;�KNGoJ j �IJ � P JSRiKNMZY[J��
GIV�V P J Q b_GoJ "}H�V�� JSY[J Q {?K\;�K\GIJ j KNJUr e Q MZGN;�M]Rir Q JUbzK\JUK6MZRyGIH�MwK�rSbzK\J � � H eiKs{}GIH�JDF � x R�JkJUT�K
GIVd:iJ+rSb c rse c bUGIJUT P J Q M]V TlMwrSb cZc ;dGoV Q J �iJUrsG r~HibUR�pzMZR�pdK\;�K\GIJ j rsVzRiT M]GIMZVzRiK�� � H�J Q J ^fV Q J {�GIH�J
rse QoQ JSR G P�Q bzrsGoMOrsJyVU^$eiK\M]R�p�V � � c MZR�J�r V jdP e�G~b_GoM]V�RiK
GIV TlJkGIJ Qoj M]R�J3F � x Y�b c e�JUKdMwK
R�VzG
bzTlJLn�eibUGIJ�^fV Q�Q JLb c � GIM j J j b Q�� JSG V P J Q b_GoM]V�R��

� R j V KNG�VU^�GIH�JDrse QIQ JSR G�M jdP�c J j JSR GIbUGIMZVzRiK�V_^ J c JUr G Q MwrsM]G\; j b Q�� JSG~K { GoH�JDF � x�MwK�TlJ �
GIJ Qoj M]R�JUT�M]R�V � � c M]R�J"KNGIe�TlM]JUK {�b_R�T%MOK Q J P�Q JUKNJkRlGoJUT�M]R%GoH�J�:�MOT�TlMZR�p P�Q V rsJLKIKdb�K Q bUGIH�J Q
rsVzR�KNJ Q YzbUGIMZY[J c M j MZG~K�VzR�GoH�J P V�� J Q ��V ��MZR�p"GIH Q Vze�p�H%GIH�J G Q bURiK j MwKIK\M]VzR c M]R�JUK�V QDj b_MZR
G Q b_RiK j MOKoKNM]V�R��~r V QIQ MOTlV Q K�� % ; � ' � 
 e Q GIH�J Qoj V Q J[{zGoH�JUKNJ G Q bURiK j MOKIK\M]V�RdrsV QIQ MOTlV Q K j MZpzH GmR�VzG
R�JUrsJLKIKIb Q M c ;�:iJ$GIH�JXVzR�JUK GIHibUG�rsVze c T :iJDb�KIKNV r MOb_GoJUT ��M]GIH KN;�KNGoJ j KNJUrse Q M]G\; P�Q Vz: c J j ^fV Q
b cZc pzMZY[JSR%V P J Q b_GoM]R�p rsVzRiT M]GIMZVzRiK�� � H�MOKDrsVze c T%JUbzK\M c ; c JUbzT%GoV � g rsGIMZGIM]V�eiK��-rsVzR�p�JUKNGoM]V�R
P�Q V�: c J j K � � H�JLKNJ�MwKIK\e�JUK$b Q Jyb�T�T Q JLKIKNJLT*H�J Q J�:l;�:�bzKNMZR�p-KNJUrse Q M]G\;"VzR8b � F � x Y�b c e�J
rsV j�P e�GIJLT JSY[J Q ;yGIM j J
GoH�J�V P J Q bUGIMZR�p�r VzRiTlMZGIMZVzRiK$r~Hib_R�pzJ � � V�� JSY[J Q { GoH�J P�Q V P J Q VzR �
c MZR�J�rsV jdP e�G b_GIMZVzRDV_^ub � F � x�MOK�b$r Hib c]c JSR�pzJ {lb�K GIH�J bzrsGoeib c TlJkGIJ Qoj M]RibUGIMZVzR$V_^uKNG b_:�M c MZGN;
c M j M]G K Q JUn[e�M Q JUK rsV KNG c ;dGoM j J TlV j b_M]R3K\M j e c bUGIM]V�RiK �

� RyGIH�MOK�GIH�JLKNMOK {?GIH�JdK\G~b_:�M c MZG\; c M j MZG~K b Q JDb P�P�Q V � M j b_GoJ c ; Q J P�Q JUK\JSR GIJUT�eiK\M]R�p�Y[V c G~bUpzJ
KNG b_:�M c M]G\; c M j M]G~K { ��H�MOr~HDrSbUR
:iJ Q JUb�TlM c ;&r V jdP e�GIJUT?{�pzM]Y M]R�p�b�pzV[V TdMOTlJLb6V_^ GIH�J � Q J c bUGIM]Y[J �
KNG b_:�M c M]G\;yVU^ GIH�JdR�JSG � V Q�� M]R-KNG Q JUKoKNJUT�K\;�K\GIJ j K!%  <! ' � � H eiKs{1b�:�Mh^fe Q rSb_GoM]V�R � :�bzKNJLT*x�t 

j JSGoH�V T %#! �(' { ��H�Mwr H�rSbURdn[e�MOr � c ;�bURiT Q J c MObU: c ;XrSb c rse c b_GoJ ���[;�KNGoJ j � ��MOTlJ � � � x ��� � � x��
Y�b c e�JUK�rsVzR�KNMOT J Q MZR�pDb cZc KN;�KNGoJ j c M j M]G~K {z:ib�KNJUT�VzR3b&pzMZY[JSR c V bzT�b_R�T pzJkR�J Q bUGIMZVzR P b_GoGIJ Q R}{
MOK�eiK\JUT ^fV Q �~bzT JUn�e�b_GIJ ��b_R�T ^ b�KNG � F � x�rsV jdP e�G b_GoM]VzR�Ks{}eiKNMZR�p�GIH�J c V[b�TlM]R�p j b Q p�M]R �

TlJ g R�JUT�M]R � � � ! � b�K�b_R"b P�P�Q V � M j b_GIMZVzR�V_^�GoH�J�� � ��� � � 
 ��� Yzb c e�J % "��l{ "�"�{ �z��{ � � {
�z� ' {1rsVzRiK\MOTlJ Q M]R�p�GIH�J QIj b c1c M j M]G~K {}Y[V c G b_p�J c M j M]G K�b_RiT�Y[V c G~b_p�J�KNG b_:�M c MZGN; c M j MZG~K { ��H�J Q J
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� v � x Q J P�Q JUKNJkRlG K,��� ;�K\GIJ j � ��MOT J�� v � x b_RiTdMwK Q J P�Q JLKNJSR GIJUTDGIH Q Vze�p�H�GIH�J :�bzKNJ+KN;�KNGoJ j
rsVzR�TlM]GoM]VzR�K � � JSRirsJ {�GoH�J � F � x MOK GoH�JSR3TlJ g R�JUTdH�J Q J�bzK

� ����� � � � � ����	 � � � � � �

��H�J Q J*� � # � Q J P�Q JUK\JSRlG K ���[;�KNGIJ j � ��MwTlJ�� � # ��{ b_RiT$MOKmb�KIK\e j JUT�GIV�:iJ b � R�V���R$Y�b c e�J[{
bzK MwK G\; P MOrkb c]c ;�TlV�R�J R�V�� bzT�bS;�K M]RXM]RiTle�KNG Q ; � � Hle�Ks{zGoH�J � F � x-rSbUR&:iJ Q JUb�TlM c ;�rsV jdP e�GoJUT
VzR � c MZR�J �

� H�J P�Q V rsJUTle Q J�V_^���F � x8rsV jdP e�G b_GIMZVzRiK :�bzKNJLT VzR3bdx�t 
 MwK�bzK ^fV cZc V�� K �

� � ��V TlJ c GoH�Jd:ib�KNMwr
V P J Q b_GIMZR�p"rsV�RiTlM]GoM]V�R�bzKoKNV rsMwb_GIJLT ��M]GoH�GIH�J�� v � x {mM � J ��T J g R�J% � � b_R�T % � � MZR � � � ��� ��bURiT � � � � � � �
� ��| :�G~bUM]R c V[b�Tdb_RiTDpzJSR�J Q b_GoM]V�RdM]Rir Q JUb�KNJ TlM Q JUrsGoM]V�R ^ Q V j j b Q�� JSG1Kor H�JUTle c J b_RiT c V[b�T

^fV Q JUrSb�KNGIMZR�p �

" � t J Q ^fV Qoj bUR & � � rsV�RlGoM]R�p�JSRirs; b_Rib c ;�KNMOK�GIV�MOTlJSR GIM ^f;
GoH�J j V[KNG r Q M]GoMOrSb c rsVzR GIMZR�pzJkR �
rsMZJUK �

� ��x�b c rse c b_GIJyGoH�J c V[b�TlM]R�p j b Q p�M]RiK � ��� � � � � � � ����� � � � eiKNMZR�p b8x�t 
 ^fV Q R�V QIj b c
rsV�RiTlM]GoM]V�RiK$b_RiT�JUb�r H r Q MZGIMOrkb c rsVzR GIMZR�pzJkRirs;[{m:ib�KNJUT�V�R*GoH�J c V[bzT�bURiT�pzJSR�J Q b_GoM]V�R
M]R�r Q JUb�KNJXTlM Q JUrsGoM]V�R�TlJ g R�JUTdM]R �[GIJ P � �

 � � H�J�� F � x MwK GoH�JSR b P�P�Q V � M j bUGIJUT�eiK\M]R�p-GIH�J j M]R�M j e j Y�b c e�J�VU^&GoH�J c V[b�TlM]R�p
j b Q pzMZRiK�rsV jdP e�GoJUT
M]R �[GoJ P � {�M � J �

� � ��� ���

���
� � � � � � � ����� � � � ����� � � � � � ��� 	 � � � �z� �

� H�JDbU:iV_Y[J P�Q V rsJUT e Q JDn[e�MOr � c ;dp�M]Y[JUK �~b�TlJUn[eib_GoJ���� F � x Y�b c e�J �&| :iK\J Q Y[JXGIHibUG�GIH�J
P�Q V P V[KNJLT � F � x r V jdP e�G~b_GoM]V�R P�Q V rsJUT e Q J+bzrSrsV�e�R G~K ^fV Q b c]c G Q bURiK j MOKIK\M]V�R P b_GIH�K6M]R3GIH�J
KN;�KNGoJ j �
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� 	 � � �$� � # � ��� ����� � � � � ��� ����� �
��� � �
#���
 ��� ����� � � ����� � � � ���

� #���#

� | 
 b_Rib c ;�KNMwK r VzRiK\MOKNG K VU^ r~H�JUr � MZR�p�Mh^ GoH�J�T MOK P b_G~r~H�MZR�p�V_^ G Q b_RiKobzrsGoM]V�RiK Y M]V c b_GoJUK1KN;�KNGoJ j
V P J Q b_GIMZR�p c M j M]G Ks{lMZRir c eiTlM]R�p
GoH�J QIj b c}c M j M]G Ks{ Y[V c G b_p�J c M j M]G~K�b_RiTyK\G~bU:�M c M]G\; c M j M]G K � � H�J
bzrSr J P G~bURirsJ[{ Q J �IJUrsGoM]V�R�b_RiT3bzT �Ie�KNG j JSRlG�V_^aG Q b_RiKobzrsGoM]VzR�K6b Q J&:�bzKNJLT V�R�GoH�MOK�bURib c ;�K\MOK �

F � | 
 b_Rib c ;�KNMOK P�Q V rsJUTle Q J�:ib�KNJUT
V�R
GoH�J P�Q V P V[K\JUT � F � x�r V jdP e�G~b_GoM]V�RiK MOK1K\H�V���R
M]R 
 MZpze Q J&� � � � � H�J j bUM]R�K\GIJ P K V_^1GoH�J P�Q V P V KNJUT P�Q V r JUTle Q J$b Q JXbzK ^fV c]c V�� K �

� � � H�J3:ibzK\JyKN;�KNGoJ j rsVzR�TlM]GoM]VzR�Ks{ ��H�MOr~H rsV QoQ JUK P V�RiT%GIV"GIH�J�r V jdj MZGIGoJUT c V[b�T%b_R�T
pzJkR�J Q bUGIMZVzR � J � p ��:�M c b_GoJ Q b c r VzR G Q b�rsGS{ JSG~r ���8b_RiT�b p�M]Y[JSR-KN;�KNGoJ j rsVzR g pze Q b_GIMZVzR}{
TlJ g R�J
GoH�J �I:ib�KNJ�� P V���J Q �iV�� rsVzRiT M]GIMZVzRiK { ��H�MOr~H�b Q J j V TlJ cZc JUT3bzK�GIH�J�b cZQ JUb�Tl;
rsV jdj M]GoGIJUT&G Q bURiK j MwKIK\M]VzR�eiKob_p�J[{ M � J � � v � x �

� � � H�J c V[b�T$b_RiT�pzJSR�J Q bUGIM]V�R&MZRir Q JLbzKNJ P bUGIGoJ Q RiKaTlJSGIJ QIj MZR�J GoH�J P V�� J Q M]Rir Q JUbzK\J�bU: VUY[J
� v � x { b_RiTDb Q J TlJ g R�JUT&:l; P VzGIJkRlGoMOb c G Q bURiKIb�rsGIMZVzRiK1Vz:�G b_MZR�JUT ^ Q V j :�MwT j b_G r H�M]R�p�{
M � J � j b_G~r~H�MZR�p$K\J c]c M]R�pX:�MOT�K ��M]GoH�:�e�; M]R�p$:�MwT�K�b_R�T ^fV Q JUrSb�KNGIJLT c V[b�T�K �

" � � H�J$� F � x rsV jdP e�G b_GIMZVzRyMwK GoH�JDrsV Q J P b Q G�V_^�GoH�J � | 
 b_Rib c ;�KNMOK {}b_R�T9MZG6MwK P J Q �
^fV Qoj JUTd: ;�b x�t 
 j JSGIH�V T?{�G~b � MZR�p
MZRlGoVDbzrSr Vze�R G6GoH�J Qoj b c c M j M]G~K {[Y[V c G b_p�J c M j MZG~K
b_R�TBY[V c G~bUpzJ KNG~bU:�M c M]G\; c M j M]G Ks{mM]R GIH�J � KN;�KNGoJ j TlV j bUM]R � � � H eiKs{ GIH�J � F � x MOK
rSb c rse c b_GoJUT ^ Q V j GIH�J c V bzT�bURiT9p�JSR�J Q b_GoM]VzR P b_GoGIJ Q RiK�b_RiT �o:ibzK\J���K\;�K\GIJ j rsVzR�TlM �
GIMZVzRiK { b_RiTyM]G :ibzK\MOrSb c]c ;�r VzRiK\MOKNG K�V_^ TlJSGoJ QIj MZR�M]R�p$GIH�J j b � M j e j P V�� J Q G Q bURiK ^fJ Q {
M � J � � � � x {�^fV Q GoH�J P V���J Q KN;�KNGoJ j { rsVzR�KNMOT J Q MZR�pDb cZc r Q JUT M]: c J�rsV�RlGoM]R�p�JSRirsMZJUK �

� � � ^ P VzGIJkRlGoMOb c G Q b_R�KIbzr GIM]V�RiK b Q J ��MZGIH�MZR
GoH�J rSb c rse c bUGIJUT$� F � x {[GIH�Jk;Db Q J rsVzRiK\MOTlJ Q JUT
bzK?^fJUb�KNM]: c J1G Q b_RiKobzrsGoM]VzR�K bURiT&rSbUR&:iJ�bzrSr J P GIJLT "_V�GIH�J Q ��MOK\J[{UGIH�JS; b Q J MZRl^fJUbzK\M]: c J1b_R�T
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H�JSR�rsJ�R�JSJLT
GIV$:iJ�b�T �IeiKNGoJUT � � JLr H�R�MOn[e�JUK ^fV Q�P�Q V P J Qoc ;�bzT �IeiK\GIMZR�p$GIH�JLKNJ P�Q V P V[K\JUT
G Q b_RiKobzrsGoM]V�RiK�b Q J P�Q JUK\JSR GIJUT
MZRyx1Hib P GoJ Q " �

� H�J P�Q V P V[K\JUT � | 
 b_Rib c ;�KNMOK P�Q V rsJUTle Q J&MwK�KNe�MZG~b_: c J�^fV Q J�� rsM]JSR G Q JUb c � GIM j J j b Q�� JkG
V P J Q b_GIMZVzR}{ ��H�Mwr H Q JLn�e�M Q JUKm^ bzK\G�bURiT�bzrSrse Q b_GoJ$rSb c rse c b_GoM]V�RiK �

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


� JUrSbUeiKNJ�V_^uGIH�J P H ;�K\MOrSb c r~Hib Q bzrsGoJ Q MwKNGoMOrSK1V_^1GoH�J�G Q bURiK j MOKIK\M]V�R R�JSG � V Q�� K {�JUbzr~H�G Q b_RiKobzr �
GIMZVzR�HibzK b_R3M jdP bzrsG1VzR�GoH�J�Y[V c G b_p�JUK�b_RiT P V ��J Q �iV�� K V_^aGIH�J ��H�V c J�G Q b_R�K j MwKIKNMZVzRdR�JSG �
� V Q�� Ks{iGIH eiK�b � JUrsGoM]R�p$G Q bURiK j MwKIK\M]VzR3K\;�K\GIJ j K\JUrse Q M]G\;[{ Q J P�Q JUK\JSR GIJUT
H�J Q J�: ;
GoH�J � F � x �

� Q bURiKIb�rsGIMZVzRiK�M]R"J c JUrsG Q MOrsMZG\; j b Q�� JSG K6rkb_R": JDG Q JUb_GoJUTybzK P V�� J Q MZR(�IJUrsGoM]VzR�K�b_RiTyJ � �
G Q bzrsGoM]VzR�K�^ Q V j Yzb Q MZVzeiK�:�eiKNJLK � � ^�V�R c ; Q JUb c�P V�� J Q G Q b_RiKobzrsGoM]VzR�K b Q J-rsVzR�KNMOT J Q JUT {6b
G Q b_RiKobzrsGoM]VzR"rkb_Ry:iJ&J � P�Q JUKIK\JUT�b�K %�� � V Q %�� � {�^fV Q P V���J Q K\e P�P�c ;�V Q�P V�� J Q TlJ j b_RiT�b_G
:�eiK

�
{ Q JLK P JUrsGoM]Y[J c ; � � H�JXG Q b_RiKobzrsGoM]VzR3M jdP bzrsG�VzR ��F � x8rSbUR�GIH�JSR�:iJXb_Rib c ; �SJUTd: ;�TlJ �

GIJ Qoj M]R�M]R�p H�V��%GoH�J,��F � x-MOKmb � JUrsGIJLT : ;&G Q b_R�KIbzr GIM]V�R�r~Hib_R�p�JUKs{[M � J � r~Hib_R�p�JUKmM]R %�� � b_R�T%�� � { GIH Q Vze�p�H�GIH�JdrsV jdP e�G b_GoM]VzR"V_^ GIH�J giQ KNG&V Q TlJ Q K\JSRiK\M]GIMZYlMZGIMZJUK�b_GXb�pzM]Y[JkR V P J Q b_GoM]R�p
P VzM]R G ^ Q V j JUn[eibUGIM]V�R � � � � � � { ��H�J Q J � � # � MOK�eiK\eib cZc ;"bzKoKNe j JUT9GoV�: J b g � JUTyY�b c e�J �
� Hle�Ks{ � � ������ %�� � � � �� %�� � � � � � � �� � ������ %�� � � � �� %�� �

F�K TlMOKorseiKIK\JUTyM]R �[JUrsGoM]VzR"� � � { b�KIK\e j J$GIH�b_G&GoH�JDKN;�KNGoJ j rSbUR :iJ Q J P�Q JUK\JSR GIJUT�eiK\M]R�p
GIH�JXK\JSG6VU^mJLn�eibUGIMZVzRiK
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��H�J Q J"� ����� Q J P�Q JUKNJkRlG K GIH�J Y[JLrsGIV Q V_^ KNG~bUGIJXb_R�T�b c pzJS: Q b_Mwr�KN;�KNGoJ j Y�b Q MObU: c JUK�� � ���
MOK�GIH�J c V bzTlMZR�p P b Q b j JSGoJ Q eiK\JUT GoV j V TlJ c}c V bzT3r HibUR�pzJLK MZR GoH�J$K\;�K\GIJ j {�KNMZRirsJ�GIH�J c V[b�T
P V ��J Q K b Q J j V TlJ c JUTdbzK % � � % �

�

� � % � � � � ��" �
��M]GoH %��

� Q J P�Q JUK\JSRlGoM]R�p�GoH�J c V[b�T P V�� J Q&c JkY[J c K�bUG&GoH�J �o:ibzK\J�� c V bzTlMZR�p"rsV�RiTlM]GoM]V�RiK�"1b c]c
c V bzT�K�b Q J$b�KIKNe j JUT GoVdHibSY[JXrsVzR�KNG~bURlG P V���J Q ^ b�rsGIV Q K�� � H�J P b Q b j JSGIJ Q K � ��� � rsV QIQ J �
K P VzR�T GIV �~rsV�RlG Q V cZc bU: c J���KN;�KNGIJ j P b Q b j JSGIJ Q Ks{}K\eir~H�b�K P V�GIJSR GIMwb cmP V�� J Q G Q b_R�KIbzr GIM]V�RiKs{%�� bURiT %�� �

� R�GIH�MwK�b_Rib c ;�KNMwKs{�pzJkR�J Q bUGIV Q�P V���J Q K b Q J j V TlJ c JLTdbzK
%�� � % �

�

�
� � �
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��H�J Q J % � � Q J P�Q JLKNJSR G~K�GIH�JX:ibzK\J$pzJSR�J Q bUGIM]V�R"rsVzR�TlM]GoM]VzR�Ks{}bURiT�� � MOK b
Y�b Q Mwb_: c J&eiK\JUT�GIV
Q J P�Q JUK\JSRlG b$T MOKNG Q MZ:�e�GIJLT K c b�r � :�eiK ^fV Q GIH�J P e QIP V[K\J&V_^uTlMwKNG Q M]:�e�GIM]V�R�V_^ c V[KIK\JUK �

F�G b�KN;�KNGIJ j V P J Q bUGIM]R�p P VzM]R G ��� � � � � �
� � � {?Mh^uGIH�J Q J&MwK�bdK j b c]c G Q bURiKIb�rsGIMZVzR"r~Hib_R�p�J[{
GIH�J KN;�KNGoJ j MOK c M � J c ;"GIV j VUY[JdGoV�bUR�VzGoH�J Q K\G~b_: c J�JUn[e�M c M]: Q M]e j P VzM]R G �
� � � # � � � � �
# � �
� � � # � � { ��H�J Q J
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W�KNMZR�p � bL; c V Q KNJ Q M]JUK J � P bURiKNMZVzR�VzR � � � �� �~{ibURiT R�Jkp c JLrsGIMZR�p&H�MZpzH�J Q V Q T J Q GoJ QIj KuGoVdK\M j �

P�c M ^f;dGIH�J P�Q Vz: c J j {[MZG ^fV c]c V�� K GIHibUG
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��H�J Q J � �  � � { � �  � � b_RiT �
	  � � b Q J�GIH�J %[b�rsVz:�Mwb_RiK V_^  ��M]GIH Q JUK P JUrsG GIV���{ �3bURiT �
Q JUK P JUrsGIMZY[J c ; {lbUG�GIH�J�JUn[e�M c M]: Q M]e j P V�M]R G-��� ��� � ���
�*� � � � JSR�rsJ[{ � � � � ; � rSbUR :iJ Q JLTleirsJUTdGoV
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KNMZRirsJ  ��� � � � � �
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� H�JXY[V c G~b_p�JDKNG b_:�M c M]G\; c M j MZG~K ^fV Q GIH�J+KN;�KNGoJ j Q J P�Q JUKNJkRlGoJUT : ;�JUn�e�b_GIMZVzRiK � � � �z� � b Q J

:ibzK\MOrSb c]c ;db�KIKNV r MOb_GoJUT ��MZGIH�� & � bURiT . � � V_^ GoH�JXrsV QoQ JUK P VzRiTlMZR�pDKNJkG V_^aR�V�R c MZR�JUb Q JUn[eib �
GIMZVzRiK"%  ! ' � 
 V Q GoH�J P�Q V P V[K\JUT G Q bURiKIb�rsGIMZVzRDM jdP b�rsG b_R�b c ;�KNMwKs{zGoH�J Qoj b c b_RiT&Y[V c G b_pzJ c M j MZG~K
rSb_Ry:iJXG Q JLb_GIJLT j b_GoH�J j bUGIMOrkb c c ;$MZRybdK\M j M c b Q ��bS;3bzK . � � {ib c GIH�Vze�p�H GoH�J$K\;�K\GIJ j TlV[JUK
R�VzG P�Q JUKNJSR G KNG b_:�M c MZGN; P�Q Vz: c J j ��H�JSR�GoH�JUKNJ c M j MZG~Kmb Q J Q JUbzr~H�JUT �

��+ ����3 
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F�KDb � & � rSbUR%:iJyT M Q JLrsG c ;�b�KIKNV r MOb_GoJUT ��MZGIH Y[V c G b_p�J�r V c]c b P K\J[{�bzKdTlMwKIrse�KIKNJLT MZR �[JLr �
GIMZVzRy� � � {�Mh^aGIH�J�V P J Q b_GoM]R�p P VzM]R G �
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� � ��rsV QoQ JUK P V�RiT�K6GoVDb � & �BP V�M]R GS{�G Q b_RiKobzrsGoM]V�R
r H�b_R�p�JUK6bUG6GoH�MOK P V�M]R G rSb_R�GIH�JSR�:iJXb_Rib c ; �SJUTdeiK\M]R�p � � � � ! � bzK ^fV cZc V�� K �
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� �  JSY�b c eibUGIJUT"b_GXGIH�J�� & ��P V�M]R G � �[M]R�rsJ � � � �  � � � �l{ � � � ��� �XrSb_R-: J Q JLTleirsJUTyGIV
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GIH�JkR}{�GIH�J�G Q b_R�KIbzr GIM]V�R�M jdP bzr G VzR � F � x rkb_R�:iJ$KNGoeiTlMZJUTdeiKNMZR�p� �� � � ���� � ���� � � � � % � � � # �# � � � � % � � � � � "z� �

� � �� � � � � � � 	  � �� � � �  � � � � � %�� �
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� H�J�Y�b c e�J"V_^$��F � x rkb_R b c K\V%:iJ-b � JUrsGoJUTB: ; Y[V c G~bUpzJ  kGIH�J Qoj b c c M j M]G~K$V Q . � � � F�K
V P�P V KNJUTyGIV�b � & � { � �  MwK R�V�GXKNM]R�pze c b Q b_G�b . � � "iH�JSRir J[{ JLn�eibUGIMZVzR�� � � "z� � TlV[JLK6R�VzG
b P�P�c ;3b_G�GoH�MOK P VzMZRlG �

� R�p�JSR�J Q b c {?bdK\;�K\GIJ j GoHib_G Q JUbzr~H�JUK�b c M j M]G�rkb_Ry:iJ$r~Hib Q bzrsGoJ Q M �SJUTd: ; G ��VdTlM � J Q JSR G
KNJSG V_^aR�V�R c MZR�JUb Q JLn�eibUGIMZVzRiK b_G�GoH�J c M j M]G�rsVzR�TlM]GoM]VzR {lM � J �
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��H�J Q J
� � ���  � � � � ���  � � � ���  � �� � � ���  � � �

| :iKNJ Q Y[J6GoHib_G�GoH�J KNJSRiK\M]GoM]Y M]G\; ^fV QIj e c b-� � � "� ��b P�P�c M]JUKmGIV+b_R ; c M j MZGmr VzRiTlMZGIMZVzR}{ M]RiTlJ P JkR �
TlJSR G�V_^ ��H�JSGIH�J Q M]G rsV QIQ JLK P VzRiT�K GoVdb . � � V Q b&Y[V c G b_p�J  SGoH�J QIj b c?c M j MZG �

v n[eib_GoM]VzR�K-� � �#"z� � b_RiT � � �#"� � b Q J$e�KNJUT�H�J Q J$GIV TlJSGIJ QIj MZR�J�G Q bURiKIb�rsGIMZVzR"M jdP bzrsG�V�R
� F � x { ��H�Mwr H-MOK e�KNJUT9^fV Q$Q JUKor H�JUTle c M]R�p�G Q b_RiKobzrsGoM]V�RiK ��H�JSR�G Q bURiK j MwKIK\M]VzR rsVzR�p�JUKNGoM]V�R
V rSrse Q Ks{[bURiT MwK}b c KNV eiKNJUT�GIV TlMwKNG Q M]:�e�GIJ1GIV�G~b c K\JUrse Q M]G\;�r V[KNG K b j VzR�p�G Q bURiKIb�rsGIMZVzRiK�% "���{ "�" ' �

� 	�� 
 � # � � � �	� ��� #

F KNM � � :�eiK GoJUKNGuKN;�KNGIJ j {UbzKmK\H�V���R
MZR 
 MZpze Q J � �  l{zMwK eiKNJLT&H�J Q J�GIV�M c]c eiKNG Q b_GoJ GoH�J P�Q V P V[K\JUT
� | 
 bURiT � � bURib c ;�K\MOK P�Q V rsJUT e Q JUK�� � G�H�bzK "dpzJkR�J Q bUGIMZVzR"rsV jdP b_R�M]JUK0� � v & x�| K ��GoHib_G
P�Q VUY MOTlJ KNe P�P�c ;":�MOT�K {1b_RiT "�JSR�J Q p�;�K\J Q Y MOrsJ�rsV jdP b_R�M]JUK � v ��x�| K �&GoHib_G j bS; P�Q VUY MOTlJ
TlJ j bURiTd:�MOT�K � � H�JXKN;�KNGoJ j bURiT j b Q�� JSG�T�bUG~bDrSb_R3:iJ ^fV�e�RiT�M]R3F P�P JSRiT M � � �

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

� H�J$� KNG~bURiT�b Q T �&H�MZpzH � c V�� j JkGIH�V T&MwKuJ jdP�c VU;[JUT�^fV Q :�MwT j bUG~r~H�M]R�p�{[b�K KNH�V ��R�M]R 
 M]p�e Q J
� � ; � � H eiKs{�GIH�J P VzGoJSRlGoMOb c G Q bURiKIb�rsGIMZVzRiKDM]R�GIH�MwK$rSbzK\Jyb Q J � � v & x�| �"KNJ cZc K$�� +��`�{
� v &�x�| "
K\J c]c K��z� ��`�{ v ��x�| � :�e�;�K �� ��`�{ v ��x�| � :�e�;�K � � ��`�{ib_R�T v ��x�|
"d:�e�;�K � � ��` � � H�JDe�R�M ^fV Qoj j b Q�� JSG r c JUb Q M]R�p P�Q MwrsJ&MwK�
�� �#  ��` H}{}M � J ��GIH�J j b Q�� JkG
MOK�r c JUb Q JUT3b_G P VzMZRlG F � � H�JUKNJ P VzGoJSR GIMOb c G Q bURiKIb�rsGIMZVzRiK�TlJ g R�J&GoH�J c V bzTyb_R�T�pzJSR�J Q b_GoM]V�R
M]Rir Q JUb�KNJ �~TlM Q JUr GIM]V�R � ^fV Q GIH�J ��F � x8rsV jdP e�G b_GIMZVzR}{�bzK KNH�V���R3M]R � bU: c JX� � � �

W6` t 
 . | ` % ��" ' { ��H�Mwr H MOKDb Q Vz:�eiK\G�x�t 
 P�Q Vzp Q b j { MOK$GIH�JkR*e�KNJUT%GoV�rsV jdP e�GoJ
GIH�J$��F � x { ��H�Mwr H"rsV QIQ JUK P VzR�T�K�GIVdGoH�J j MZR�M j e j c V[bzT M]R�p j b Q p�M]R3Vz:�G b_M]R�JUT ^ Q V j :�eiK
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Bus 2
(GENCO 2)

Bus 3
(GENCO 3)

Bus 6
(ESCO 3)

Bus 1
(GENCO 1)

Bus 5
(ESCO 2)

Bus 4
(ESCO 1)


 MZpze Q JX� �# � �[M � � :�eiK�GIJUK\G KN;�KNGIJ j �

Y[V c G~b_p�J[{[GIH�J QIj b c b_RiT$Y[V c G~b_p�J KNG b_:�M c M]G\; c M j M]G K � � H�J c V[b�TlM]R�p j b Q p�M]R Q JUK\e c G K ^fV Q R�V QIj b c
rsVzR�TlM]GoM]VzR�K6bURiT
^fV Q GIH�J�GIH Q JSJ j V[KNG K\M]p�R�M g rkb_R G rsVzR GIMZR�pzJSR�rsM]JUK�b Q J&K\H�V���R�MZR � b_: c JX� � � �
� R&GIH�MOK rSbzK\J[{zGIH�J V�e�G~bUpzJ�VU^ c M]R�Ju� � � MwK?GIH�J j V[K\G r Q MZGIMwrSb c rsV�RlGoM]R�p�JSRirs; � � JSRirsJ[{SGoH�J�� F � x
Y�b c e�J&MOK "�$ � ��" � ��`�{ ��H�Mwr H�MOK c JUKIK GoHib_R�GoH�J�GIVzG b c b j V�e�R G V_^ P V�GIJSR GIMwb c G Q b_R�KIbzr GIM]V�RiKs{
M � J � �  $��` � KNJkJ 
 MZpze Q J$� � ; � � � H�J Q J ^fV Q J {?G Q b_RiKobzrsGoM]VzR�K�b Q J$R�VzG6^fJLbzKNMZ: c JXM]R3GIH�MwK�rSbzK\J[{
b_RiT�H�JSRir J j eiK\G :iJ Q JUKor H�JLTle c JLT?{ bzK TlMOKorseiKIK\JUTdM]R�GIH�J R�J � G r~Hib P GIJ Q K �

� RyGIH�MOK�rSbzK\J[{ GoH�J � � bURib c ;�K\MOK GoJUr~H�R�MOn[e�J+TlJUKIr Q M]:iJUTyM]R�� JUrsGIMZVzR-� �  l{ p�JSR�J Q b_GoJUK�GIH�J
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A
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GENCO 2
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� bU: c J�� � ��� . V[bzT-b_RiT�p�JSR�J Q b_GIMZVzR"M]Rir Q JUb�KNJ$T M Q JLrsGIMZVzR ��MZGIH-TlJ j bURiT � KNMwTlJ&:�MwT�TlMZR�p�{}K\M � �
:�eiK KN;�KNGoJ j

� eiK*� M � #�%
�
� ��` � #�%

�
� ��` � #�'

�
� �"��b Q �

� � � �
� �� � �
" �z� � �
� � �� ��; � !
 � � � !
; � � � ; � ; !

� b_: c J&� � � � . V[bzT M]R�p j b Q p�M]R Q JUKNe c G~K ��MZGIH3TlJ j b_RiT � KNMwTlJ�:�MOT�TlM]R�p�{�K\M � � :�e�K6K\;�K\GIJ j

�[;�KNGoJ j &6V Qoj b c . MZR�J � � � . M]R�JX� � � . MZR�J1" � ;
x1VzRiTlMZGIMZVzR rsV�RiTlMZGIM]V�R Vze�G Vze�G V�e�G

� ��` � � ��` � � ��` � � ��` �
. V[bzT M]R�p � !  �# ��� � � � � !U��� "�$ � ��" �  �� �#$��� 
�yb Q pzMZR



�����������
	���
���������������������������� �!� �-�

Y�b c e�JUK6bUG�GIH�J�MZR�M]GoMOb c P VzM]R G bzK�KNH�V ��R3M]R � � �#" ; � �
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� H�JLKNJ�Y�b c e�JUK6K\H�V���GIHibUG � v & x�| � HibzK6GoH�J j V[K\G P V[KNMZGIMZY[J M jdP b�rsG V�R�� F � x {�M � J �
M]Rir Q JUb�KNJ M]R"� v & x�| � ��M c]c MZRir Q JLbzKNJ0� F � x " ��H�M c J � v & x�| � Hib�K R�JSp b_GoM]Y[J M jdP b�rsGmV�R
� F � x { M � J �1M]R�r Q JUb�KNJ�M]R+� v &�x�| � ��M c]c TlJUr Q JUb�KNJ � F � x �?F c]c GoH�J c V[b�T�K H�bLY[J�R�Jkp[b_GoM]Y[J
M jdP bzrsG K VzR � F � x {ib_RiT v ��x�| � HibzK�GIH�J j V[KNG�R�JSp[bUGIM]Y[J M jdP b�rsG V�R � F � x �

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

F�KIK\e j MZR�p�GoHib_G v ��x�| � { v ��x�| �yb_R�T v ��x�| "yb Q J�M]R�J c b�KNGIMwrz{mbURiT�TlJSGoJ QIj MZR�JUT�: ;
b c V[bzT%^fV Q JUrSb�KNGIMZR�p P�Q V rsJUT e Q J"GIV�:iJ��� '��`�{ � � ��` b_RiT����'��`�{ Q JUK P JUr GIM]Y[J c ;[{
GIH�J Q JLKNe c GIM]R�p�H�M]p�H � c V�� :�MOT j b_G~r~H�MZR�p�rkb_R : J-KNJkJSR V�R 
 M]pze Q J-� � ! � � H�J P V�GIJSR GIMwb c
G Q b_RiKobzrsGoM]VzR�K b Q J�GIH�JSR � � v & x�| � K\J c]c K � ����`�{ � v & x�|8�6K\J c]c K �� ���` bURiT � v & x�|
"yKNJ cZc K��z����` GIV"Kob_GIMwK ^f;"GIH�JDGIV�G~b c c V bzT�TlJ j b_RiTyV_^  � ���` � � H�Jde�R�M ^fV QIj j b Q�� JkG
r c JLb Q MZR�p P�Q MOrsJ�M]R�GoH�MOK�rSb�KNJXMOK 
�� � !  (��` H}{iM � J �mGIH�J j b Q�� JSG�MOK�r c JUb Q JUTdbUG P VzMZRlG � � � H�J
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0 20 6555

7

8.8

9.7

45

$/MWh ESCO 1 + ESCO 2 + ESCO 3

GENCO 1

B

GENCO 2

MWSATC

GENCO 3

MCP =


 M]p�e Q JX� � ! � � MZpzH � c V�� :�MOT j bUG~r~H�M]R�p ^fV Q M]R�J c b�KNGIMwr�TlJ j b_RiT?{ K\M � � :�e�K6K\;�K\GIJ j �

c V bzT�b_RiT�pzJSR�J Q bUGIM]V�R�M]R�r Q JUb�KNJ�� TlM Q JUrsGoM]VzR ��MOK GoH�JSR�GoH�J�VzR�J KNH�V���R%MZR � b_: c J�� � " � � R
GIH�MwK�rSb�KNJ[{iGIH�J c V bzTlMZR�p j b Q pzMZR Q JUK\e c G K ^fV Q R�V QIj b c r VzRiTlMZGIMZVzRiK b_RiT ^fV Q GIH�J&GIH Q JSJ j V KNG
KNMZpzR�M g rSb_R G rsVzR GIMZR�pzJSR�rsM]JUK�b Q J+KNH�V���RyM]R � bU: c J+� � � "?GoH�J Q JUKNe c GIMZR�p$� F � x MOK�GIH�JSR ��� � ! �
��`�{ ��H�Mwr HXMOKmb c KNV c JUKoK GIHibUR$GIH�J�GoVzG b c b j Vze�R G V_^ P VzGIJkRlGoMOb c G Q bURiKIb�rsGIMZVzRiK {[M � J �� � ��`�{
b_RiT�H�JSRir J GoH�JUK\J G Q bURiKIb�rsGIMZVzRiK b Q J R�VzG�^fJUbzK\M]: c J�JSM]GoH�J Q b_RiT�R�JSJUTdGIVD:iJ Q JUKor H�JLTle c JLT �

W�K\M]R�p�GoH�J j JSGIH�V TDTlJUKor Q MZ:iJUT&M]R�� JUrsGIMZVzRD� �# l{ GIH�J G Q b_RiKobzrsGoM]V�RdM jdP bzrsG1bUG GoH�J6MZR�M]GoMOb c
P VzM]R G MOK�rsV jdP e�GoJUTdbzK KNH�V ��R3M]R � � �#" ! � �



�����������
	���
���������������������������� �!� � "

� bU: c J"� �#" � . V bzT bURiT%pzJSR�J Q bUGIM]V�R M]Rir Q JUb�KNJyT M Q JLrsGIMZVzR�^fV Q MZR�J c bzKNGoMOr�TlJ j b_RiT?{�KNM � � :�eiK
KN;�KNGoJ j

� eiK*� M � #�%
�
� ��` � #�%

�
� ��` � #�'

�
� �"��b Q �

� � � � �
� �� � �
" �z� � �
� � �� ��; � !
 � � � !
; � �z� � " �#" �

� b_: c J&� � � � . V bzTlMZR�p j b Q p�M]R Q JLKNe c G~K ^fV Q MZR�J c bzKNGoMOr�T J j b_R�T?{�K\M � � :�e�K�KN;�KNGIJ j
�[;�KNGoJ j &6V Qoj b c . MZR�J � � � . M]R�JX� � � . MZR�J1" � ;

x1VzRiTlMZGIMZVzR rsV�RiTlMZGIM]V�R Vze�G Vze�G V�e�G
� ��` � � ��` � � ��` � � ��` �

. V[bzT M]R�p � � � � � $ ; ��� $ � ��"�$  � � � ��� ��� � ! �
�yb Q pzMZR
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� H�JLKNJ�Y�b c e�JUK�K\H�V�� GoHib_G�� v & x�|��&H�bzK GIH�J j V[K\G P V[K\M]GoM]Y[J�M jdP bzr G V�R � F � x {�b_R�T
� v &�x�| "9Hib�K GoH�J j V[K\G$R�JSp b_GIMZY[JdM j�P bzrsGXVzR � F � x �1F c]c GIH�J c V bzT�K$HibSY[JdR�Jkp[b_GoM]Y[J
M jdP bzrsG Ks{�bURiT v ��x�| " H�bzK�GIH�J j V KNG�R�JSp b_GoM]Y[J�M jdP bzr G VzR � F � x �

� 	�� � � � � ��� �

F � | 
 bURib c ;�K\MOK P�Q V rsJLTle Q J�MwK P�Q V P V KNJUT bURiT�GIJUK\GIJUT�MZR*GoH�MOK
x1H�b P GoJ Q { :�bzKNJLT V�R bUR
bzTlJLn�eibUGIJ�r V jdP e�G~b_GoM]V�R$V_^ � F � x { ��H�MOr~H$MOK1bXrsVzRir J P G P�Q V P V[K\JUTdM]RDGIH�MwKmGIH�JUK\MOKmGIVXb�rSrse �
Q bUGIJ c ;
JSY�b c eibUGIJ G Q bURiK j MOKIK\M]V�RdrsV�R�pzJLKNGIMZVzR
^fV Q GoH�J P e QoP V[KNJ V_^ G Q b_RiKobzrsGoM]V�R�K\JUrse Q M]G\;$r V[KNG
b_Rib c ;�KNMwK � � Q b_R�KIbzr GIM]V�R�M jdP b�rsGmV�R ��F � x�MwK1b c K\VDTlJ g R�JUT
bURiT�n�e�b_R GIM]G b_GoM]Y[J c ;&bURib c ; �kJUT?{
rsVzR�KNMOT J Q MZR�p�H�M]p�H c ;3R�VzR � c MZR�JUb Q Y[V c G~b_p�JdK\G~bU:�M c M]G\;3rsVzRiK\G Q b_M]R G~K { bzK � J cZc b�K�GIH�J Qoj b c b_R�T
Y[V c G~b_p�J c M j M]G~K��
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λ c

c
λ

Compute transaction
impact (sensitivities)

or curtailable load i

Pick generators i and j
for rescheduling

Calculate (k+1)

(k+1)

Transaction Contribution Factor
and rescheduling cost

Adjust step length

Y

Initialization

N

>= 1

Y

Update last rescheduling

N

amount and cost 

or curtailable load?
generator for rescheduling

Available

k=k+1

Total rescheduling costs

�!EFI`B@7=9:�WpH~ =\�g9';=<?>@9'ACB@DFEHG@I�T@7:_C<49'AWB#7=9)p
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(NAPOLI, PALERMO)

SOUTHERN ITALY

(ROMA)

SOUTH-CENTRAL ITALY

VENEZIAMILANO

TORINO

(FIRENZE, BOLOGNA)

NORTH-CENTRAL ITALY

402 T1

Trino
180 T1

Leini
043 T1

Vignole
602 T1

Castelnuovo
646 T1

Turbigo
005 M1

Turbigo
007 M1

Turbigo
006 M1

Lavorges
385 S1

Mercallo
217 M1

Roncovalgrande
864 M1

Vado
203 T1

Magliano
401 T1

Musignano
263 M1

Bovisio
121 M1

Ospiate
262 M1Baggio

102 M1

La Casella
003 M1

Lachiarella
125 M1

Bulciago
046 M1

Cislago
213 M1

Cagno
205 M1

Soazza
260 S1

Brugherio
111 M1 Verderio

103 M1

Tavazzano
010 M1

Ciserano
551 M1

Piacenza
002 M1

Caorso
130 M1

San Rocco
004 M1

Flero
621 M1

Cremona
161 M1

Gorlago
541 M1

Travagliato
630 M1

Edolo
900 M1 Cavo

875 M1

Edolo
600 M1

Cavo
871 M1S. Fiorano

616 M1

Piancamuno
533 M1

Chiari
540 M1

Ostiglia
011 M1

Nave
622 M1

Lonato
390 M1

Dugale
322 V1

Nogarole
337 V1

Ferrara
042 F1

Sandrigo
329 V1

Cordignano
777 V1

Udine
655 V1

Camin
342 V1

Fusina
030 V1

Salgareda
335 V1

Planais
654 V1

Divaca
060 V1

Venezia
348 V1

Redipuglia
656 V1 040 V1

Monfalcone

349 V1
Porto Tolle

Adria
316 V1

Dolo
341 V1

Sermide
080 M1

Colunga
041 F1

Ravenna
043 F1

Forli’
010 F1

Bargi
009 F1

Bargi
006 F1

Bargi
008 F1

Fano
032 R1

Parma
004 F1

Rubiera
047 F1

Calenzano
001 F1

Roma Est
040 R1

Roma Nord
010 R1

Acciaiolo
012 F1

Marginone
003 F1

Piombino
011 F1

Suvereto
007 F1

Candia
002 R1

Montalto
014 R1

S. Lucia
013 R1

Roma Ovest
011 R1

Roma Sud
012 R1

Latina
003 R1

Montalto
007 R1

Rosara
030 R1

Larino
038 R1

Poggio a Caiano
002 F1

050 F1
Tavarnuzze

Martignone
005 F1

S. Damaso
046 F1

S. Maria
071 N1

Benevento
068 N1

Presenzano
048 N1

Foggia
025 N1

S. Sofia
052 N1

Brindisi
309 N1

Brindisi
009 N1

Andria
002 N1

Laino
032 N1

Montecorvino
036 N1

Galatina
030 N1

Matera
074 N1

059 N1
Taranto

Brindisi
012 N1

Bari
007 N1

Garigliano
029 N1

Patria
045 N1

Valmontone
027 R1

Tor Valdaliga S
020 R1

Brindisi Sud
078 N1

Rizziconi
073 N1

Chiaramo
010 P1

Paterno’
020 P1

Sorgente
260 P1

Scandale
070 N1

Rossano
049 N1

Rosen
050 B1

Isab Erg
015 A1

Ceprano
666 R1

Villanova
028 R1

040 F1
San Martino

Aurelia
001 R1

La Spezia
202 T1

023 R1
Tor Valdaliga N

Entracque

301 T1
Casanova

Rondissone
304 T1

020 Z1
Villarodin

305 T1
Venaus

003 T1
Piossasco

200 Z1
Albertville
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Public class basecon extends HTTPServlet
{
      ...
      Public void doPost(HttpServletRequest request,

                         HttpServletResponse response)
                 throws ServletException, IOException
     {

PrintWriter out=response.getWriter( );
response.setContentType(“ text/html” );
...

//parse the parameters of HTML form and
//save the uploaded file

//encapsulate UWPFLOW to generate base
            //power flow using Java Runtime.exec( )

//Database Interface: update tables

//generate response web page

      }
}
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Public class atc extends HTTPServlet
{
      ...
      Public void doPost(HttpServletRequest request,

                         HttpServletResponse response)
                 throws ServletException, IOException
     {
          PrintWriter out=response.getWriter( );
          response.setContentType(“ text/html” );
          ...

          //Database Interface: retrieve data from tables

          //use UWPFLOW to calculate loading margins
          //under normal condition and N-1 contingencies

          //Database Interface: update tables

          //generate response web page

      }
}
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//loading driver
try{
      class.forName(“org.gjt.mm.mysql.Driver” );
} catch(ClassNotFoundException e){
      System.err.print(“ClassNotFoundException:” );
      System.err.println(e.getMessage( ));
}

try{
      //making the connection
      Connection con=DriverManager.getConnection(

                      Dburl, “ login” , “password”);

      //creating JDBC statements
      Statement stmt=con.createStatement( );

      //create or update database
      stmt.executeUpdate(“ ....” );

      //retrieve information from database
      ResultSet rs=stmt.executeQuery(“ ...” );
      //retrieve values from ResultSet
      while(rs.next( )){

float p=rs.getFloat(“Pg”);
...

      }
} catch(SQLException e){
       System.err.println(“SQLException:” + e.getMessage( ));
}
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District Load Forecast District Load ForecastDistrict Load Forecast

Master

Slave 1 Slave 2 Slave nLocal data Local data Local data
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System 
Operator
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System
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...
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Result

UI
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Remote Interface

Public interface Forecast extends Remote{
ForeDay executeForecast (Control c) 

                                 throws RemoteException;
}

public interface Control extends Serializable {
//interface of control function

}

Remote Object

Public class DistrictForecast extends UnicastRemoteObject 
implements Forecast{

…
public ForeDay executeForecast(Control c){

//district load forecasting
}
public static void main(String[] args){

…
//bind a name

}
}
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