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Vorwort des Herausgebers

In vielen Bereichen der Technik ist Wärme ein entscheidender Parameter bei
der Materialprozessierung. Eine optimale Prozessierung erfordert einen op-
timalen Energieeintrag. Die daraus resultierenden Anforderungen sind sehr
unterschiedlich. Während manche Prozesse ein sehr schnelles Aufheizen er-
fordern, bedingen andere sehr große Homogenität. Konventionelle Heizungen
transportieren die Energie über Konvektion und Wärmestrahlung zum Heizgut.
Dabei werden vor allem die Oberflächen von Körpern und Materialien beheizt.
Elektromagnetische Felder im GHz-Bereich können Zentimeter bis Dezimeter
in Materialien eindringen und über Materialverluste die Heizung von innen ak-
tivieren. Konventionelle Heizungsverfahren und Mikrowellenverfahren ergeben
in vielen Fällen für sich alleine keinen optimalen Prozess. Eine Kombination
beider Verfahren, d. h. die gezielte Materialerwärmung von innen und außen
bietet den größtmöglichen Grad an Freiheit zur Optimierung. Die Simulation
beider Verfahren und insbesondere deren selbstkonsistene Kopplung sind die
Aufgabenstellung der vorliegenden Dissertation.

Die vorliegende Dissertation bringt wesentliche neue Beiträge zum Stand der
Technik. Als erstes sind hier Maße zur Beurteilung der Qualität von Heiz-
vorgängen zu nennen. Diese sind die Homogenität und das Auftreten von hot
spots. Die elektromagnetische Modellierung der Öfen erfolgt nach der bekann-
ten Methode der finiten Differenzen im Zeitbereich. Erstmals wird der sehr
positive Einfluss von breitbandigen Quellen auf die Homogenität des Mikrowel-
lenfeldes und der Heizung eingeführt. Mit Hilfe von strahlenoptischen Verfahren
konnte erstmalig die Wärmeübertagung durch Strahlung in ein finites Differen-
zenverfahren integriert werden. Damit wird erstmals die vollständige Modellie-
rung von Öfen mit beheizbaren Wänden möglich. Weiter ist die vollständige
selbstkonsistente Modellierung eines hybriden Heizverfahrens mit konventio-
neller Heizung und Mikrowellenheizung gelöst. Den Abschluss der Arbeit bildet
der Einsatz der erstellten Werkzeuge zur Optimierung eines hybriden Ofens.
Ich wünsche Herrn Dr. Haala, seinen Erkenntnissen und Ergebnissen aus der
vorliegenden Arbeit viel Erfolg.

Prof. Dr.-Ing. Werner Wiesbeck

- Institutsleiter -
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sche Metallphasenbildung

Band 17 Jean Parlebas
Numerische Berechnung mehrlagiger dualer planarer Antennen
mit koplanarer Speisung

Band 18 Frank Demmerle
Bikonische Antenne mit mehrmodiger Anregung für den
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Vorwort des Authors

Vorliegende Arbeit entstand während meiner Zeit als wissenschaftlicher Mit-
arbeiter am Institut für Höchstfrequenztechnik und Elektronik der Universität
Karlsruhe.

Mein besonderer Dank gilt dem Leiter des Instituts, Herrn Prof. Dr.-Ing. Werner
Wiesbeck, für Anregung und Unterstützung dieser Arbeit sowie für die Über-
nahme des Hauptreferats. Ebenso danke ich Herrn Prof. Dr. rer. nat. Manfred
Thumm, dem Leiter des Instituts für Hochleistungsimpuls- und Mikrowellen-
technik für das große Interesse an dieser Arbeit und die Übernahme des Kor-
referats.

Für die zahlreichen Anregungen und Diskussionen, sowie das sehr angeneh-
me, freundschaftliche Arbeitsklima am Institut für Höchstfrequenztechnik und
Elektronik bedanke ich mich herzlich bei allen meinen Kollegen. Besonde-
rer Dank gilt Herrn Dr.-Ing. Jürgen von Hagen für tatkräftige und fachliche
Unterstützung und die kritische Durchsicht des Manuskripts. Herrn Dr.-Ing.
Norbert Geng danke ich besonders für die

”
Fernkorrektur“ der Arbeit und Un-

terstützung beim mathematischen Feinschliff.

Schließlich geht mein herzlicher Dank an meine Frau Anja und meinen Sohn
Sven. Beide haben mich vielfältig unterstützt und mir den nötigen Rückhalt
gegeben, der entscheidend zum Gelingen dieser Arbeit beigetragen hat.

Karlsruhe, im Juni 2000

Jens Haala
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H¥>K@TG%O�HKV]JLO�v~@EO	3¥>AO�H *^FT�~QEX(YKHAV]x�¨
x(O�� MPV]O�Q u JLO�H~FTHAH¥x(O�H4� * ¡-¨�(%zTH~MPO�@�
��K( 1 .+ !78$!& 2Yj�� H'&[B'(078& lUH�� B 1 &[H 2Yj � �$*�>A@
��>Ax *�>KHAJ *^>AJLO�DGFTQ(Q�O�H+� #�U�Y~zT>'2KJkQ�xEO�H G%O�@�MPO�He¡4VWS¥@ u G2O�D]D]O�He�0O�V%�+f Q5,��9698
t O�@HG2O�HKMAO"xR� §\V]O^Q�ORQ�v~@EO	3¥>AO^H6*��~FTHKMoVWQ�x-V]H¥xEO�@EH~FIxEV u HKFTD\{}|A@ MPVWO[xEYKO�@EU�VWQEX�YAO
�C@ u *�ORQEQ�V]O�@E>KHKJ {}@EO�V]JLO�JLO^�?O�H��h§\V]O^Q�YKFIxNMKF *�> JTO^{�|KYA@Ex#fCMKFLQEQ­{�|K@�MAV]O^QEO v~@EO"¨
3¥>AO^H6*­¤K@EO�VGQ�JL|AH~Q�xEVWJTO�Z\O�HAO^@(FIx u @EO�H >AH~M � u U�¤ u HKO�H¥xEO^H t O�@E{}|KJT�~FT@9QEV]HKMPf)Q u
MKFLQEQ�MPO�@EO^H +¢O�@ G%O�H~MP>KHAJ-V]U +CO�@EJLD]O�VGX(Y�*^>eFTHKMAO�@EO�H«v~@EO	3¥>AO^H6*��~zTHKMAO�@EH �0O"¨
Q u H~MPO^@(QNJL|KHKQ�x(V]JcVWQ�xR�m§�VWO[@(zT>AU�D]VWX�YAO�H�#��KU�O^QEQ�>KHAJLO�H¬MPO�@
� u U­¤ u HAO�H¥x(O�H
Q�VWHKMN�0O�V~MAV]O^QEO�@Cv~@EO	3¥>KO�H6*�JTO^@EV]HKJ^fwQ u MKFLQEQ¢¤KDWFIx+*^Q�¤KFT@(O�HKMAO\Z�O�@�z<x(O�O�H¥x G�VGX(SLO�DyxG%O^@(MPO�H-SK(LHAHKO�H��
§\O�@�BCV]H~QEFIx+*CMAO�@�¡4VWS¥@ u G2O�D]D]O�HKO�@HG2zT@EU/>KHKJ�VWQ�x���O^M u X�Y8�?O�JL@EO�H *"xMf<MAF�QEVWX(Y�HKVWX(Y¥x
��O^MAO^Q¢¡[F<x(O�@EVGFID~{}|A@CO�V]HKO�BC@HG2zT@EU/>KHAJ�MP>K@(X�Y�O�D]O^Skx(@ u UNFIJLHKO"x(VWQEX(YKO�v~O�DWMAO�@CO�VWJT¨
HKO"xR��=?>4Y u YAOO&�O^VyxE{ zTYKV]JLSLO�Vyx�O�V]HKO^Q�¡�FIx(O�@EVWFTDWQ��0O�VWQ�¤KV]O�DWQHG%O�VWQ�O t O�@(YAV]H~MPO^@�x�MAV]O
§\>K@(X(Y~MP@EVWHAJL>KHAJ�>KHKM MKFTU­V]x�MPV]O�BC@HG2zT@EU/>AHKJ�V]U�JLO^QEFTU�xEO^H + u D]>KU�O�H+�­¡4V]¨
Sw@ u G%O�DWD]O�H~FT¤A¤KD]V]SIFIx u @EO�HPf9V]HaMAO�HKO�Ha¡�FIxEO^@EVWFTD]V]O^HaU­V]x4>KHAJL|KHKQ�x(V]JLO�H¬xEYKO�@EU�Vy¨
QEX�YAO�H BCV]JLO�HKQ(X(Y~FI{�x(O�HhO^@HG2zT@EU�x?G2O�@(MPO^HcQ u D]DWO�HPfCU/|~QEQ�O�H zT> �TO^@(Q�x�Q u @EJL{ zTDyxEVWJ
JLO�¤KDWFTH¥x�>AH~M«S u HKQ�xE@E>KV]O�@�x G%O^@(MPO^HPf�MKFTU�Vyx�O^V]HhJLD]O�VWX�YAUNz �LV]JLO�@���O�U�¤0O�@(FIxE>K@�¨
FTH~Q�xEVWO�J�V]U6JLO^QEFTU�x(O�H4¡�FIx(O�@EVWFTD tku D]>KU�O�H4O�@E@EO^VWX(Y¥x G�V]@(M+�
¡4VWS¥@ u G%O�D]D]O^HKFT¤K¤AD]VWSIFIx u @EO�HoJLV]�Ax
O^QN{�|K@ t O�@(QEX�YAV]ORMPO�H~Q�x(O #�H;G%O^HKMA>AHKJLO�H;f%MAV]O
Q�VGX(YrO�H¥x�Q�¤A@(O^X(YKO�HKM V]YK@EO�@���O G%O^V]D]V]JLO�H #�HK{ u @(MAO�@E>KHAJ >KHkx(O�@(QEX�YAO^VWMPO^H�� C Q�O!I Q����
§9FT�?O^V�JTVW�Px O^Q
¤A@(V]H6*^V]¤AVWO�D]D]O §\O^Q�V]JLHK¤KFT@(FTU�O"x(O�@#f�MAV]OA*�>K@4Z�@E>AH~MAS u H *�O�¤AxEV u H
t O�@HG2O�HKMAO"x G%O^@(MPO^H+� �¦H�� ¡�¡AIK%TF^f2¡4O"x�  P f J$Yw>K ¥��� G2O�@(MPO^H #�HKQEzIx+*�O[>AH~M
� u H6*^O�¤Px(O9{}|A@�MAO�H-V]HKMA>KQ�xE@EV]O^D]D]O�H4BCVWHKQEFIx+*8MAO�@�� u X�YA{}@EO	3¥>KO�H6*^O�@HG2zT@EU/>KHAJ­O�@�¨
DWzT>AxEO^@�x^��§\V]O^Q�O ���0O�@ED]O^JT>KHKJTO^H�DWV]O�{}O�@EH!��O^M u X�Y�SLO�VWHAO2JLO�H~FT>AO�H #�>KQEQ(FIJLO^H�|K�?O�@
MAV]O:6�>KFTD]Vyx�zIx-MAO�@�BC@HG�zT@EU/>AHKJAf G%O^Q�Y~FTD]� MPVWO"���0O�@E¤K@E|A{}>KHAJhO�V]HKO�@�Z�@E>KHKMP¨
S u H *�O�¤AxEV u H«>KH~M«MPO^@EO�H C ¤Px(V]U�V]O�@E>KHKJ4U­V]x/Hw>AU�O�@EVGQEX(YKO�H * VWU�>KDWFIx(V u HAO^He>KHP¨
O�@(DWzLQEQ�D]VWX�Y�VWQ�xR��=?>KQ(z<x+*�D]VGX(Y�SIFTHAH-�0O�V]U6BCVWHKQEFIx+*/MPO�@�¡4V]Sw@ u G2O�D]D]O�HKO�@HG2zT@EU/>KHKJ
HKVWX(Y¥x­FT>KQ/MAO�U O�D]O�S¥x(@ u U�FTJLHKO"x(VWQEX(YKO�HcvKO^DWMhFT>A{�MAV]O
�)O�U�¤?O�@�F<x(>K@E{�O^DWM t O�@ExEO�V]¨
D]>KHKJ JLO^QEX�YAD u QEQEO�H�G%O^@(MPO�H��c�2YKO�@EU�VWQEX�YAO-B -?O�S¥xEO3fMG�V]O * (\��ª¬zT@EU�O�D]O^VyxE>KHKJ



� � ��� �	

���>� 

� �>�c
��
����
�� ���N� ������

����� 
��
� �

u MAO�@¢¨�Q�xE@�FIYKD]>KHAJAf¥U/|~QEQ�O�H O��0O�HA{ FTD]DWQC�?O^@E|KX�SwQ�VGX(Y¥xEVWJIx
G%O�@�MPO�H��)ª«O^VyxEO�@(YAV]H t O�@�¨
zTH~MPO^@EH�QEVWX(Y ¡�FIx(O�@EVWFTD]¤~FT@(FTU�O"xEO^@\YKzT>42AJ
FTDWQ�vK>KHAS¥x(V u H[MAO�@\��O�U�¤0O�@(FIxE>K@#f0Q u
MKFLQEQ�MAO�@ *�O^VyxEDWVWX(YKO +¢O�@EDGFI>K{�MAO�@�BC@HG2zT@EU/>KHAJ�FTH~FTD DAQ�V]O�@�x G%O^@(MPO^H U/>~QEQ��
�¦HNMPO^@ tku @ED]VWO�JLO�H~MPO�H #�@E�?O^Vyx G�V]@�M�O^V]H * V]U/>KDWFIxEV u HKQ G%O^@ES=*^O�>AJ8O�H¥xEG�VWX(SLO^Dyx#fwMAFLQ
Q u G u YADCO�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO
v~O�DWMAO�@�FTDWQ/FT>~X(Yh��O^U­¤0O�@(FIx(>A@E{}O�DWM t O�@�x(O�V]D]>KHAJLO^H
Hw>KU­O^@EVWQEX(Y �0O^Q�x(V]U�U�x >KHKM O�V]HKO4QEO�D]�~Q�xES u H~Q�VWQ�x(O�H¥xEOgf%xE@�FIH~Q�V]O^Hkx(O * V]U/>KDWFIxEV u H
tku H4BC@HG2zT@EU/>KHAJkQ tku @EJkzTHAJLO�H O^@EDWFT>A�Ax^�%§\>A@(X�Y4MAV]O8�¦U�¤ADWO�U�O�H¥xEV]O^@E>AHKJ HAO^>KFT@�¨
x(V]JLO�@ #�D]J u @EVyx(YAU�O�H G�V]@�MeO�@(Q�x(UNFTD]V]J MAV]O�H¥>KU�O�@EVWQEX�YAO ($O^@EO^X(YKHw>AHKJ tku Hh��Dw¨
�K@EVWM6(L{�O^H O�@EU (LJLD]VWX�YkxMf8�?O�V�MAO�HAO^H MPO�@-B$HAO�@EJLVWO�O�V]H¥xE@�FIJ VWH MPV]Oh¡�FIxEO^@EVWFTD]V]O�H
JLD]O^VWX(Y *�O�Vyx(V]J
MA>A@�X(Y�ª¬zT@EU�O^Q�x(@(FTYKD]>AHKJ�>AH~M ¡�V]S¥@ u G%O�D]D]O^H-O�@({ u D]JTxR�

���	� � �9'1��
9�9'1�"��� � �bk � � :<7��8, ��� 	0')�����S� �
7

§\VWO * VWU/>ADWFIx(V u HcO^D]O�S¥xE@ u UNFTJLHKO"xEVGQEX(YKO�@­v~O�DWMAO�@­V]H N�{�O�H�G2FT@�VWH MPO�HcD]O"x+*"x(O�H�kFTYK@EO�H-Z\O�JLO�HKQ�x(FTH~M t V]O�DWO�@ #�@E�?O�V]xEO�H�����O��0O�H
O�VWH6*�O^D]HAO^H$#�H;G2O�HKMA>AHKJLO�H�MPO^@
¡ u U�O�H¥x(O�HKU­O�xEY u MAO�� * � C  KI �CfkMAO�@¢¡4O"x(Y u MAO�MAO�@ 2KHAVyx(O�H�BCD]O�U�O�H¥x(O�� §9¡�  Q �[f
tku H�
 2 4g78$ 2 H'&)(+*¥¨E#�DWJ u @EV]xEYKU�O�H � v~O�Y~ =F�� u MAO�@�MPO�@!� BS7)]^" 1 " G
� &)(IB! � =0� &)  P �
Y~FIx­Q�VGX(Y tku @­FTDWD]O�U MPVWO�¡�O"xEY u MPO MAO�@ 2AHKVyx(O�Hh§\V/-~O^@EO�H *�O�H V]U =?O�Vyx(�?O�@(O�VWX(Y
� �1FI{  =,if)� &) K% �%O"x�FI�KD]V]O^@�x^�4§\V]ORQ�O�¡4O"x(Y u MAO G�>K@(MPO O�@E{ u D]JL@EO�VWX�Y *�>A@ ($O�@EORX(YA¨
Hw>KHAJ�MAO�@1O^D]O�S¥xE@ u UNFTJLHAO�xEVWQEX�YAO^H�v~O�DWM t O�@�x(O�V]D]>KHAJ tku H/SwD]O�VWHAO�@EO^H�>AH~M�JL@ (��LO�@EO�H
�KVWQ�YAV]H *^> V]H~MP>~Q�x(@EV]O�D]DWO�H N�{�O^H�O^V]HAJLO^QEO"x *�x � � * C��   Q^f * ��ª �  =F+f * ��� �   P �©�
§\VWO/O�D]O^Skx(@ u UNFTJLHAO"x(VWQEX�YAO�vKO^DWM t O�@ExEO�VWD]>AHKJ
VWQ�x\O�VWHAO�MAO�@�O�H¥x�QEX(YKO�VWMAO�HKMAO�H Z�@ (T¨
�LO�Ho�?O^V�MAO�@
BC@HG2zT@EU/>AHKJK�¬§\O�@EO�HpFTDWD]O�V]HKV]JLO[�9O^HAH¥xEHKVWQ VWQ�x FT�?O�@ HKVWX(Y¥x *�>K@
(%O^Q�x(V]U�U�>KHKJ�MPO�@/��O�U�¤0O�@(FIxE>K@EO�H«V]H«O^@HG2zT@EU�xEO^H«¡[F<x(O�@EVGFIDWV]O�HhFT>~Q�@EO�VGX(YKO�HKM+�
�2YKO�@EU�VWQEX�YAO­B -~O^Skx(O?G�V]O�ª zT@EU�O�D]O^VyxE>KHAJ u MPO�@�¨¦Q�xE@�FIYKD]>KHAJ YKFT�?O^H[O��0O�HA{ FTD]DWQ
BCVWH � >KQEQ�FT>K{�MAV]O4��O�U�¤?O^@(FIxE>K@ t O�@�x(O�V]D]>KHAJK� * V]O-SK(THKHKO�HcHw>K@ t O�@EH~FLX(YKDWzLQEQ�V]JTxG%O^@(MPO^HPf5G%O^HAH-FIDWD]O8V]H O�V]HKO�U JLO^QEX�YAD u QEQEO�HAO^H * DPQ�x(O�U tku @EY~FTHKMAO�HAO^H C � ��O�S¥xEO
MAV]O^Q�O^D]�?O���O^U­¤0O�@(FIx(>A@N�?ORQ�Vyx *^O�H+�o§\V]O^Q�O�H¬=?>KQ�x(FTH~M JLV]�AxNO^Q���O^M u X(YrHw>A@NV]U
x(YAO^@EU�VWQEX(YKO�H[Z�DWO�VWX(YKJLO G�VWX�YkxMf *L� (��6*�> ($O�JLV]HKH4MAO�@�BC@HG2zT@EU/>KHAJK�
BCVWHAO�@EO�VWHAO\¡4V]Sw@ u G%O^D]D]O�HKYAO^V *�>KHAJ�SIFTHKHNxE@ u x+*\MPO^@$��O�V *�>KHAJ�V]U JLORQEFTU8x(O�H<+ u ¨
DW>AU�O�H G%O�JLO�H MAO�@$ª¬zT@EU�O^FT�~Q�xE@(FTYKD]>KHAJ­FTH�MPO^@ C �?O�@ � zLX(YKO�*�> ��O^U­¤0O�@(FIx(>A@�¨
JL@(FLMAV]O�H¥xEO^H {�|KYA@(O�H+��§\O^Q�Y~FIDW� G%O^@(MPO^H ��DP�K@EVWMAS u H *�O�¤AxEO � &)v;�� L  �0O�V]HKJLO^Q�O"x+*"xMf
MAV]O/MAV]O^QEO�@ #��KQ�xE@(FTYKD]>AHKJNO�H¥xEJLO^JTO^H;G�VW@ESLO�H4>KHKM[Z�@(FLMPVWO�H¥xEO�H t O^@EU�O�VWMAO�H4SK(LHP¨
HKO�H��¢=?>A@$��O�U�¤0O�@(FIxE>K@E�?ORQ�xEV]U�U/>KHAJ/�?O�V~Q u DGX(YKO�HN��DP�A@(VWMPS u H *�O�¤AxEO�H G�VW@(MNMAV]O
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JLO�H~FT>AO �8O�HKH¥xEHKVWQ/MAO�@�x(YAO�@(U­VGQEX(YKO�Hh>AH~M«O�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO^Hhv~O�DWM t O�@�x(O�Vy¨
D]>KHKJ­�0O�H6(Tx(V]JTxR�
+\V]O�DWO�¡[F<x(O�@EVGFIDWV]O�H t O^@(zTHKMAO�@EH­VWYA@EO�BCV]JLO^HKQEX�YKFT{�xEO�H FTDWQ;vK>KHKSkx(V u HNMAO�@¢�)O�U�¤?O�¨
@(FIx(>A@^�;§\V]O^Q�O +CO�@(zTH~MPO�@(>AHKJ/SIFTHKH Q u G u YKD.MAV]O\xEYKO�@EU�VWQEX(YKO�H B -?O�S¥xEO8FTDWQ�FT>~X(Y
MAV]O #�>KQE�A@EO�V]xE>KHAJ MPO�@\O�DWO�S¥xE@ u UNFTJLHAO�xEVWQEX�YAO^H[ª«O�D]D]O^H[�0O�O�VWH � >KQEQ�O^H+�\§\ORQ�YKFTD]�
SIFTHKH MPV]O?*^> (%O�JLV]HKH[O�V]HKO^Q\�C@ u *�O^QEQEO^Q��?O^Q�x(V]U�U�xEO�vKO^DWM t O�@ExEO�VWD]>AHKJ�HKVWX(Y¥x9FT>K{
FTH~MPO�@(O���O�U�¤0O�@(FIxE>K@E�0O�@EO�VWX�YAO8O L¥x(@(FT¤ u D]VWO�@�x�G%O�@(MAO�H��CBCVWHAO�QEO�D]�~Q�xES u H~Q�VWQ�x(O�Hkx(O
* V]U/>ADGFIxEV u H;f;�?O�V%MAO�@�MPV]O<+¢O^@(zTHKMAO�@E>KHAJ�MAO�@�¡�FIx(O�@EVWFTD]O^V]JLO�H~QEX(Y~FI{�x(O�HcQ u G u YAD
�0O�V�MPO�@ * V]U/>KDWFIxEV u H¬MAO�@ O^D]O�S¥xE@ u UNFTJLHAO�xEVWQEX�YAO^HpFTDWQ
FT>KX�YoMAO�@Nx(YAO�@(U­VGQEX(YKO�H
v~O�DWM t O�@�x(O�V]D]>KHAJ��0O�@E|KX�SPQ�VWX(Y¥x(V]JTx G�V]@(MPf0D]V]O�{}O�@�x9�?O�V ��ORMPO�@\�)O�U�¤?O�@(FIx(>A@�JLO�H~FT>AO
BC@EJLO��KHKVWQEQ�OL�

BCV]H[Q u DWX(YKO^Q * V]U/>KDWFIx(V u HKQ G2O�@ES5*�O�>KJ^f?MKFLQ�QEzTU�xED]VWX�YAO/O^@HG2zTYAH¥x(O�H #�Q�¤0O�S¥xEO8�0O"¨
@E|~X(SPQ�VWX�Ykx(V]JTxMf G�V]@(MhV]U ��FTYAU�O�H MPVWO^Q�O�@ #�@E�?O�V]x�O�H¥xEG�VWX(SLO�D]x^� §\VWO
O^V]H6*^O�D]HKO�H
($ORQ�x(FTH~Mwx(O�V]DWO�MAO�@ * V]U/>ADGF<x(V u H >KHKM[MAO�@EO�He=~>~QEFTU�U­O^H;G�VW@ESLO�H U/|KQEQEO�H |A�0O�@�¨
¤K@E|A{�x
G%O�@(MAO�H+��§9F *�> G2O�@(MAO�H JLO�O^V]JLHAO�xEO\¡4O^Q(Q�O�V]HK@EVWX(Y¥x(>AHKJLO�H�>AH~M ¡�FIx(O�@EVWFTD]Vy¨
O�H��0O�H6(Tx(V]JTx#f tku H�MPO^HAO�H[MPV]O/@EO^D]O t FTH¥xEO�H�BCV]JLO�H~QEX�YKFT{�xEO�H�YKV]HA@(O�VWX(YKO�H~M-JLO^HKFT>
�0O�SIFTHAH¥x�Q�V]HKM+�2BCV]HAO�§9FIx(O�Hw�KFTHKSZf?MPV]O/Q u G u YKD+x(YAO^@EU�VWQEX(YKO/FTDWQ�FI>~X(Y�O�D]O�S¥x(@ u ¨
UNFTJLHAO�xEVWQEX�YAO BCV]JLO�H~QEX(Y~FT{Gx(O�H«O^Hkx(YKzTDyxMf)VWQ�x *L� (\��V]H � &5(�FT���
*�> 2KHKMAO�H��N§ u @�x
Q�VWHKM ��O^M u X(Y�Hw>K@%{}|K@2O�VWHAO�H JLO�@EVWHAJLO�H-�)O�V]D+>KHKM��?O^Q�x(V]U�U�xEO8�;FT@(FTU�O"x(O�@��)O�U­¨
¤0O�@(FIxE>K@(FT�AY~zTHKJTVWJTSLO^VyxEO^H�FT>A{}JLO"x(@(FTJTO^H+��v�|K@)MAV]OC�0O�V¥MPO^@)O�D]O�S¥xE@ u UNFTJLHKO"xEVGQEX(YKO�H
* V]U/>ADGFIxEV u Hc@EO�D]O t FIH¥x(O�Hh�;FT@(FTU�O"x(O�@�Q�VWHKMeV]H � t � I=,IF_f t � I=,<��f)��>KU� K%��$>KU­¨
{ FTHAJL@EO�VGX(YKO��1FI�0O�D]DWO�HNQ u G�V]O�¡�O^QEQ�U�O"x(Y u MAO�H�O�H¥x(YKFTDyx(O�H��)§\VWO�M u @�xEV]JLO^H��1FT�?O�D]¨
D]O^H�Q�V]H~M�FT�0O�@�Hw>A@�{}|A@<G%O�HKV]JLO�¡�FIxEO^@EVWFTD]V]O�H�|K�?O�@;MAO�@;�)O�U�¤?O�@(FIx(>A@ t O^@E{�|KJL�KFT@^�
v�|K@;MPV]O%x(YAO^@EU­VGQEX(YKO�H­�;FT@(FTU�O"x(O�@;Q�VWHKM�V]H � ¡4V]DG L ��A>AU�{ FTHAJL@EO�VGX(YKO%�1FT�?O�DWD]O�H *�>
2KHKMAO�H���v�|K@ G%O�HKV]JLO ¡�FIxEO^@EVWFTD]V]O�HhQ�VWHKM«FT>~X(Y«MAV]O ��O^U­¤0O�@(FIx(>A@(FT�KYKzTHKJLV]JLSLO�Vy¨
x(O�HN�KVWQ " Qk£L£ g i t O�@E{�|KJL�KFT@!� ��M �;#� ¥�IF_fk�\M �;# �  ¥�R� ��� #�HKYKFTH~MNMPVWO^Q�O�@$§9FIxEO�H
SIFTHKHcO�V]HKO * V]U/>KDWFIx(V u HrMA>K@(X(YKJLO�{�|KYA@Ex G%O�@�MPO�H;fCQ u MKFLQEQ�O^V]HAO-¡�O^QEQ�>KHAJ tku H
¡�FIx(O�@EVWFTDGMAFIx(O�H-{}|K@ t V]O�D]O��C@ u �AD]O^U�Q�x(O�D]DW>AHKJLO�H-HKVWX�Ykx�U�O�YK@�H u xEG%O�H~MPV]J�VWQ�xR�
§\V]O#($O G%O�@�x(>AHKJ�MAO�@\BC@HG2zT@EU/>AHKJ tku H ¡�FIx(O�@EVWFTD]V]O^HAG�V]@(M�VWH MPO�@\�C@(F LwVGQ\FTHP¨
Y~FTHKM/MAO^Q)BCH~MPO�@EJLO^�AHKVWQEQ�O^QSfLFTDWQ u MPO�@ 6�>~FIDWVyx(zIx¢MAO�@1¤A@ u *^O^QEQ�V]O^@�xEO�H­¡[FIxEO�@(VWFTD]V]O�H
tku @EJLO�H u U­U�O�H�� ($O�V¢MAO�@9H¥>KU�O�@EVWQEX�YAO^H * V]U/>ADGFIxEV u H«�?O^Q�xEO�Y¥x�MPV]ORQ�ON¡ (LJLD]VWX(YA¨
SLO�V]x%HAVWX�Y¥x^��§\V]O��?O^@EO^X(YKHAO�xEO���O^U­¤0O�@(FIx(>A@ t O�@�x(O�V]DW>AHKJ/DWzLQEQ�x * G�FT@ * X�YAD]|~QEQ�O�FT>K{
MAV]O *�>pO�@HG�FI@ExEO�H~MPO 6�>KFTDWVyx(zIx�O^V]HAORQ
¡�FIxEO^@EVWFTDWQ *^>Pf ��ORM u X(YpQ�xEO�DWDyx MAV]O^Q
SLO�V]¨
HKO�JLO�O�VWJTHKO"x(O8Z�@ (��LO�MKFI@Mf¥MAV]O *�>K@ J$Y~FI@�FIS¥x(O�@EVWQ�VWO�@E>AHKJ/YKO�@(FTHAJLO * u JTO^H G%O�@(MAO�H
SK(LHKHkx(OL�C=?>A@ (%O G%O�@�x(>AHKJ/O�V]HKO^Q C {}O�HKQCU/|~QEQ�O�H�MAO^Q�Y~FTD]�
�;FT@(FTU�O"x(O�@%MAO 2AHKV]O�@�x
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G%O^@(MPO^HPf�MAV]O�FT>KX�Y u YKHAO �9O�HKH¥xEHKVWQ�MPO�@/v~O�DWM t O�@�x(O�V]D]>KHAJ[O^V]HAO #�>KQEQ(FIJLO |K�?O^@
MAV]O 6�>KFTD]V]x(zIx�UNFLX(YKO�H«SK(LHAHKO�H+� #�HKYKFTH~M MAV]O^Q�O^@8�¢FT@(FTU­O�xEO�@�VWQ�x/MKFTHAH«FT>~X(Y
O^V]H[O�VWHA{ FLX(YKO�@ +¢O�@EJLDWO�VWX(Y * G�VWQEX�YAO^H t O�@(QEX�YAVWO^MPO^HAO�H�N�{}O�H[� * G�� C {�O�HKS u H'2KJL>P¨
@(FIx(V u HKO�H U (LJLD]VWX�Y+�
&)O"x *�xED]VGX(Y�VGQ�x1MAV]OT#�H=G%O�H~MP>KHKJ2O�V]HKO^Q)Q u DWX�YAO�H * V]U/>KDWFIx(V u HKQ G2O�@ES5*�O�>KJkQ1*^>8|A�0O�@�¨
¤K@E|K{�O�H����¦H-MAV]O^Q�O�@�#�@E�0O�Vyx G�V]@(M MAV]O^Q�FTHKYKFTH~M
O�V]HKO^Q���Dw�K@EVWM u {�O^HKQ tku @EJLO�H u U­¨
U�O�H;f+MAO�@\V]H t O�@(QEX�YAVWO^MPO^HAO�H � u H42AJL>K@(FIxEV u HKO�H Q�V]U/>KD]V]O�@Ex G�V]@�M.��§9F *^> JLO�Y6(T¨
@EO^HcFT>KX(Yh@EO�V]HcS u H t O^Hkx(V u HAO^D]D]O u MAO�@�FT>~QEQEX(YKD]V]O��TDWVWX(Y U�V]Sw@ u G%O�D]DWO�HAJLO"x(@EV]O^�?O�HKO
BC@HG�zT@EU/>AHKJkQ tku @(JkzIHKJLOL� (%O�V�MPV]ORQ�O�H * V]U/>KDWFIx(V u HAO�H�*�O^V]JTxNQ�VWX�Y MAO�>AxED]VGX(YrMAV]O#�H=G%O�H~MP�~FT@ESLO�VyxC>KHKMNMAO�@¢JL@ u �LO���>Ax *^O�H MPO^Q¢VWU ��FTYKU­O^H MAV]O^Q�O�@ #�@E�?O�V]xCO�H¥xE¨G�VGX(SLO�Dyx(O�H * V]U/>KDWFIx(V u HKQ G%O^@ES5*�O�>KJLQ^�
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§9FLQ�V]HhMPV]ORQ�O�@ #�@E�0O�Vyx tku @EJLO^Q�x(O�D]Dyx(O H¥>KU�O�@EVWQEX�YAO ($O�@(O^X(YKH¥>KHKJLQ t O^@E{}FTYK@EO�H«O�@�¨
U (LJLD]VWX�Ykx�O^@(Q�xEUNFTD]VWJNMPVWO9Q�O�DW�KQ�x(S u HKQ�VGQ�xEO�H¥x(O * V]U/>KDWFIxEV u H tku H S u H t O�H¥xEV u HAO�DWD]O�H
>KHKM4¡4VWS¥@ u G2O�D]D]O�H�>KHkx(O�@(Q�x(|Ax *"x(O�H4BC@HG�zI@(U�>KHKJLQE¤A@ u *�ORQEQ�O�H��C§9FT�0O�V1G�V]@(M-SLO�VWH
O^V]HAJLO^Q(X(Y=G�>AHKJLO�HAO^@�=~>~Q�x�FTHKM
Q u HKMAO�@EH
MKFLQ¢xE@�FIH~Q�V]O^Hkx(O +CO�@EYKFTD]xEO�H�MAO�@$BC@HG2zT@�¨
U/>KHAJ
O�@E{ FLQEQ�xR��§\V]O��¦U�¤ADWO�U­O^Hkx(V]O�@(>AHKJ
HAO^>KFT@�x(V]JLO�@ #�D]J u @EVyx(YAU�O�H[O�@EU (LJLD]VWX�Ykx
O^@(Q�xEUNFTD]V]J[MPV]O�S u @E@EO�S¥x(O#(%O�@E|~X(SPQ�VWX(Y¥x(V]JL>AHKJ tku H ª¬zT@EU�O^Q�xE@(FTYKD]>AHKJkQ�O -?O�S¥x(O�H+�
§\VWO%v�D]O LPV]�KV]D]V]x(zIxCMAO�@ t O�@HG%O�H~MPO�xEO�H­¡4O"x(Y u MAO�H�O�@EU (LJTDWVWX(Y¥x¢FT>~X(Y�O�V]HKO�($O�@EORX(YA¨
Hw>KHAJ tku HN>KHAJLO G (LYKHADWVWX(YKO�H #�H~QEzIx+*�O�H;f G�V]O�*L� (��¥MAV]O)+¢O^@HG%O�H~MP>KHAJ��A@EO�V]xE�~FTHP¨
MAV]JLO�@�¡4V]Sw@ u G%O^D]D]O�H 3k>KO�D]DWO�H+�
�¦H��8FT¤KVyx(O�D�� G2O�@(MAO�H ($O G%O�@ExE>KHAJkQ�Sw@EVyx(O�@EV]O^H�{}|A@%��O�V *^FT¤A¤KD]V]SIFIx u @EO�H MAO 2KHAV]O^@�x^�
§\VWO^Q�O��9@EV]xEO�@EVWO�H �0O^QEX(YK@EO�VW�?O�HoFI>~X(Y u YKHAO-�8O�HKHkx(HKVWQNMAO�@ JTO^HKFT>KO�H xEYKO�@EU�Vy¨
QEX�YAO^H u MPO^@¢O�D]O^Skx(@ u UNFTJLHAO"x(VWQEX�YAO�H
v~O�DWM t O�@�xEO^V]D]>KHAJ�MPV]O�BCV]JLO�H~QEX(Y~FT{�xEO�H YAVWHA@EO�V]¨
X�YAO�H~M[JLO�H~FT>[>KU MPVWO­BCV]JLHw>AHKJ MAO^Q #�¤K¤AD]VWSIFIx u @(Q\{}|A@ t O�@(QEX�YAVWO^MPO^HAO #�H;G%O^HP¨
MA>AHKJLO�H-FT�6*^>KQEX�YKzIx+*�O�H��
�¦H«�8FT¤KVyx(O�DT% G�VW@(M MAV]ONHw>AU�O�@EVGQEX(YKO<($O�@EO^X�YAHw>KHAJ4MPO�@�O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO�H
v~O�DWMAO�@
VWHp¡4V]Sw@ u G%O�DWD]O�H~FT¤A¤KD]V]SIFIx u @(O�H¬FT>A{}JLO *�O^V]JTx^�a§9F *^>oJLO�Y6(L@�x
HAVGX(Y¥x
Hw>K@
MAV]O�BCV]Hw�?O *�VWO�Yw>AHKJ9>KH¥xEO�@�QEX(YKV]O^MAD]VWX(YKO�@C§\V]O�D]O^Skx(@EV]SIF^fwQ u H~MAO�@EHNFT>KX�Y�MAV]O�¡ u MPO�D]¨
DWV]O�@E>KHAJ\>KHkx(O�@(QEX�YAVWO^MPDWVWX(YKO�@¢¡4V]Sw@ u G%O^D]D]O�HKO�V]H~Q�¤?O�VGQ�>AHKJLO�H�>AH~M�Z�O�HKO�@(FIx u @E�KFTH~Mw¨
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�K@EO�Vyx(O�H�� §\O�@
BCVWH � >KQEQ�MPV]ORQ�O�@��;FT@(FTU�O"xEO^@
FT>K{8MAFLQ
¡�V]Sw@ u G%O�D]D]O^HA{}O�DWM G�V]@(M
FTHKYKFTH~M tLu H ($O�VWQE¤AV]O^D]O�H4>KHkx(O�@(Q�>~X(Y¥xR�

��FT¤AV]xEO�D)Q­�0O^QEX(YK@EO�VW�Px�MAV]O9xEYKO�@EU�VWQEX(YKO * V]U/>KDWFIxEV u H��¢§9FT�?O�V G%O�@�MPO�H-BCHAO^@EJLV]O"¨
|K�?O�@EJkzTHKJLO$MP>K@(X(Y�ª zT@EU�O�D]O�V]xE>KHAJ�>KHKM�O�@(Q�xEUNFTD]V]J9MA>A@(X�Y8ª zT@EU�O^Q�xE@�FIYKD]>KHAJ�V]H
MAV]O * VWU�>KDWFIx(V u H«V]H¥xEO^JL@EV]O�@�xR�­§9FLMA>A@(X�YAG�V]@�M MPV]ON¡ u MAO�D]D]VWO�@E>KHAJ tLu H S u H t O�HA¨
x(V u HAO^D]D+�?O�YKO�V *"x(O�H-¡�FIx(O�@EVWFTD]VWO�H-U (TJLDWVWX(Y�� * X�YAD]VWO��LD]VWX�Y$G�V]@(M FT>KX�Y�O�V]HKO,(%O�YKO�Vy¨*�>KHKJ�MA>A@(X�YcFT�KQ u @E�KV]O�@�x(O�¡4V]Sw@ u G%O�DWD]O�HKD]O�VWQ�x(>AHKJ O�V]Hw�0O * u JLO�Hh>KHKMeMKFTU�Vyx�MAV]O
BC@HG�zI@(U�>KHKJ�MP>K@(X(Y-O�V]H-O^D]O�S¥xE@ u UNFTJLHAO�xEVWQEX�YAORQ�vKO^DWM-FT>A{}JLO *�O�VWJTx^�
�¦HN�8FT¤KVyx(O�D , G�V]@(M�MAV]O)+¢O�@ES u ¤K¤ADW>AHKJ tku H�xEYKO�@EU�VWQEX�YAO^HN>KHKM­O�D]O^Skx(@ u UNFTJTHKO"x(Vy¨
QEX�YAO�H + u @EJkzTHKJTO^H Q u G�V]O�MAO�@EO�H ��UNQ�O"x+*�>AHKJ­V]H4MAO�@�¡ u MPO�DWD]V]O�@E>KHAJNO�@EDWzT>AxEO^@�x^�
v�|K@�MAV]O^Q�O8��UNQ�O"x+*�>AHKJ�O�@EJLO��0O�H-Q�VWX(Y * G%O^V t O�@(Q(X(YKV]O^MAO�HAO8¡ (LJTDWVWX(YKSLO�Vyx(O�H;fKMAO"¨
@EO^H + u @�x(O�V]DWO8>AH~M�v¢zIYKV]JLSLO�Vyx(O�H;fKFT�?O�@�FT>~X(Y-MAO�@EO�H[Z�@EO�H *�O�H-JLO *�O�V]JTx G2O�@(MPO^H+�
��FT¤AV]xEO�D P *�O�VWJIx1�?O�VGQ�¤AVWO�D]Y~FI{�x�MPVWO + u @(JLzTHKJLO¢�?O�VkS u H t O�H¥x(V u HAO�DWD]O�@)BC@HG2zT@EU/>KHAJAf
�0O�V~BC@HG2zT@EU/>KHAJ�FT>KQEQ(X(YADWV]O��LD]VWX�Y MP>K@(X(Y
¡4VWS¥@ u G%O�D]D]O\>AH~M��0O�V~O�VWHAO�@%� u U/�KV]H~FI¨
x(V u H4MPVWO^Q�O�@��?O�VGMPO�H #�@�x(O�H��
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=?>K@�¡4V]Sw@ u G%O^D]D]O�HKYAO^V *�>KHAJ
S u U�U�O�H�{}FLQ�x\FT>KQEQ(X(YADWV]O��LD]VWX�Y FT�KJLO^QEX(YKD u QEQ�O�HKO * Dw¨
Q�x(O�U�O *�>AU BCV]H~QEFIx *3f�MPVWO O�V]H:#�>KQ�xE@EO"x(O�HhMAO�@/O�D]O�S¥x(@ u U�FTJLHKO"x(VWQEX(YKO�Heª«O�DWD]O�H
FT>~QO#�@(�?O�Vyx�QEQEX�Y¥>Ax *�¨�>AH~M B�� *^V]O�H *�JL@E|AH~MPO^H t O�@(YAV]H~MPO^@EH+�
§\O�@­Z�@ u �TxEO^V]D$MPO^@
>KH¥xEO�@�QEX(YKV]O^MAD]VWX(YKO�H #�¤A¤KD]V]SIFIx u @(O�H DWzLQEQ�x�Q�VWX(Y-VWH-{ u D]JLO^HKMAO9�9DGFTQ(Q�O�H-O�V]H¥x(O�V]D]O^H+�

� ªeFTH~MPO^@HG%O�D]D]O^HKFT¤K¤AD]VWSIFIx u @EO�H
� BCV]HKU u MPV]JLOO#�¤A¤KD]V]SIFIx u @EO�H
� ¡4O^YA@EU u MPVWJLO #�¤K¤AD]VWSIFIx u @EO�H

§9FTHKO��?O^HpJLV]�Ax-O^Q #�¤K¤ADWV]SIFIx u @EO^HPf\MPV]O {}|K@ QE¤?O *�VWO�D]D]O #�H=G%O�H~MP>KHKJTO^HpS u H6*�V]¨
¤KV]O�@�x�QEV]HKM >AH~M MAV]O�Q�VGX(YoHKVWX(Y¥x
O�V]H~MAO�>Px(V]JhO�V]HKO�@
MAV]O^Q�O^@ �8DWFLQEQ�O�H *�> u @(MAHAO^H
DGFTQ(Q�O�H+�«BCVWHAO$#�>K{�DWVWQ�x(>AHKJA*^FTYKD]@EO�VWX�YAO^@ #�¤A¤KD]V]SIFIx u @�x DP¤0O�Hc>KH~MhMAO�@EO�HcvK>KHAS¥¨
x(V u H~Q�¤A@EVWH6*�VW¤AV]O^H 2KH~MPO"x Q�VWX�Y *L� (��¢V]H � ¡[¡ IK%LF��©�r�¦H MPVWO^Q�O�@ #�@E�?O�Vyx G%O�@(MAO�H
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FT>~QEQEX(YKD]V]O��LDWVWX(Y * x(FTH~MAFT@(MA{ u @EU�O�H«�?O"x(@(FLX(Y¥xEO�x^� §\VWO^Q�O G%O�@(MAO�H«V]U v u D]JLO�H~MPO�H
Sw>A@+* tLu @EJLORQ�xEO�DWDyx^� +CO�@EO�V]HK{}FLX�Ykx(O�v~>AHKS¥xEV u H~Q�SwV * *�O^H tku HA#�¤A¤KD]V]SIFIx u @EO�H MAV]O^Q�O�@
�8DWFLQEQ�O�H4QEV]HKM VWH ($V]DWM[�w� " MKFT@EJLO^Q�x(O�D]DyxR�
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($O^V]U ªeFTH~MPO�@ G%O�D]D]O^HKFT¤K¤AD]VWSIFIx u @ �}O^HAJLD �87_$ 2:9 B j@j &@(_*Y/:; 2:9 BS/ . a
aIj &[H 2 7C"%$3:�Y~FTHP¨
MAO�Dyx9O^Q�Q�VGX(Y[¤K@EV]H *�V]¤KV]O�D]D�>KU�O�V]HKO�H�ª«O�D]D]O^HAD]O^VyxEO^@#f.V]H MAO�H[MKFLQ�*�>[�?O�YKO�V *�O^HKMAO
¡�FIx(O�@EVWFTD�O�V]HKJLO��A@�FTX�Y¥x G�V]@(M+� =8G%O^X�S¥UNz �LV]JLO�@HG2O�VWQ�O$G�V]@(McO�VWH JLO^QEX(YKD u QEQ�O�HKO�@
ª«O^D]D]O�HKD]O�Vyx(O�@#f)G�VWO *k� (��+O�V]H«� u YKD]D]O^VyxEO^@ u MAO�@9O^V]H � u F LwVWFTDWD]O�Vyx(O�@#f t O�@HG2O�HKMAO"xR�
§9FLQ�¡�FIxEO^@EVWFTD+SIFTHKH-MAO�H$&�O�Vyx(O�@�JkFTH * u MAO�@2x(O�V]D G2O�VWQ�O/FT>KQE{�|KD]D]O�H��
§\V]O ($O�{}|AD]DW>AHKJ[MAO^Q8ª«O^D]D]O�HKD]O�V]xEO�@(Q t O�@E>A@�QEFLX(Y¥x/O�V]HKO x(O�V]D G2O�VWQ�O ��O � O LwV u HcFTU
($O^JLV]HAH >KHKMrFTU BCHKMAO-MAO^QN¡�FIx(O�@EVWFTDWQ��p§9FLMP>K@(X(YrO�H¥x(Q�xEO�Y¥x O�V]HKO4Q�x(O�YAO^HKMAO
ª«O^D]D]Ogf)MAV]O�{�|K@9MAV]O�BC@HG2zT@EU/>KHAJ�HKO�JkFIxEV t O #�>KQHG�V]@ESw>AHKJLO�H YKFIxMf�MAF ¡�F LPV]UNF
>KHKM�¡4VWHAV]UNF�MPO^@�v~O�DGMAQ�x�zT@ESLO/V]HKHAO^@EYKFTD]� MAO^Q�¡�FIx(O�@EVWFTDWQ�O^Hkx�Q�xEO^YAO�H��8=~>~QEzIx *�¨
D]VGX(Y�G�VW@(MrMAV]O O�DWO�S¥xE@ u UNFTJLHAO�xEVWQEX�YAO-ª«O�D]DWO4MA>A@(X�YrMPV]O (%O�DWFLMP>KHKJ JLO^MAzTU�¤K{GxMf
Q u MAFLQEQ�HKzTYKO�@�FTH MPO�@ 6�>AO^D]D]O�D]V]O�JLO�H~MPO ($O�@(O�VWX(YKO­Q�x�zT@ESLO�@�O�@HG2zT@EU�x G%O�@(MAO�H��C ¤Px(V]U�V]O�@ExEOO#�H u @(MPHw>KHAJLO�H G%O�VWQ�O�H�MAV]O^Q�O8�C@ u �ADWO�U�O9Hw>K@2O�V]HKJLO^QEX�YA@(zTHKSkx�FT>K{��
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§\O^@9ªeFTHKMAO�@HG%O^D]D]O�H~FT¤A¤KD]V]SIFIx u @ G�VW@(M Y~zI>42KJ *^>A@8§\>K@(X(YKDWFT>K{�O^@HG2zT@EU/>AHKJ tku H
MA|AHKHKO�H4�$DWFIx�x(O�H u MPO�@ * x(zT�0O�H�U�Vyx\JLO^@EV]HAJLO^U 6�>KO�@(QEX�YAHKVyxEx�O^V]HAJLO^QEO"x *�x^��=~>K@
�0O^QEQ�O�@(O�H #�>~Q�H¥>Ax+*�>AHKJeMPO�@
¡�V]Sw@ u G%O�D]DWO�HADWO�VWQ�x(>AHKJ�G�VW@(M MKF *�> U�O�VWQ�xEO�H~Q O�VWH
UNzLFTHKMAO�@E{�(L@EU�V]JLO�@+� u YKD]D]O�Vyx(O�@(FT>K{��~FT>9O^V]HAJLORQ�O"x *�x#fIQ u MKFLQEQ+MAFLQ�¡�FIxEO^@EVWFTDLU�O�YK@�¨
UNFTDWQ�MAO�H ª«O�D]D]O^HAD]O^VyxEO^@�MP>K@(X(YKDWzT>K{GxR�

������� � n 2-!�� 6 # 2���$'& � /�/1+�2-3,�54)6�&

§\O^@9O�V]HKU u MAV]JLO #�¤A¤KD]V]SIFIx u @V�}O^HAJLD � � &)(+* j BS/ ��" 1 BS/ . a
aIj &[H 2 7C"%$3:�VWQ�x8O^V]Ha��ORQ u ¨
H~FIx u @#fwMAO�@$�?O�V ($O"x(@EV]O��~Q�{}@EO	3¥>AO^H6*�Hw>K@CO�V]HKO�O�V]H *�V]JLO�v~O�DWMAS u H'2KJL>A@(FIx(V u H6�}O^HAJLD �
��" 1 B%: *�>KDWzLQEQ�xR� + u HcMAV]O^QEO�@�VWQ�x�MAV]O
v~O�DWM t O�@�x(O�V]D]>KHAJ �?O�SIFTHKH¥x#f�Q u MKFLQEQ�MAFLQ
��O�V *�JL>Px�O�H¥x(QE¤A@EO^X�YAO^HKMh¤ADWF *^V]O�@�x G%O^@(MPO^HhSIFTHKH+� §\VWO�UNF LwVWU�FTD]O�Z\@ (��TO MAO^Q
��O�V *�JL>Px�Q1>KHkx(O�@ED]VWO�JTx ��O^M u X�Y/O^V]HAVWJTO^H ��ORQ�xE@EVWSkx(V u HKO�H+�;¡ (PX(Y¥xEO2U�FTH�O^V]HAO%U (LJT¨
DWVWX(Y~Q�x�Y u U u JLO�HAO�v~O�DWMKQ�x�zT@ESLO t O�@�x(O�V]D]>KHAJ­V]HKHAO�@(YKFTD]� MAO^Q
*�>
�0O�YKO�V *�O^HKMAO�H�¡�FI¨
x(O�@EVWFTDGQSf2Q u MA|K@E{�O�H MPV]O #��KU�O^QEQ�>KHAJLO�H MPO^QN¡�FIx(O�@EVWFTDGQ�Hw>A@NO�V]HKO�H ($@E>~X(Y¥xEO^V]D
MAO�@8ªeO�D]D]O�HKDWzTHKJLO �0O"xE@(FTJLO�H�� � u U�U�x/O^V]H �+f Q5,��9698 * DAQ�x(O�U *^>AU BCV]H~QEFIx *gf
VGQ�x�MPVWO #�H=G%O�H~MP�~FT@ESLO�Vyx�MAO�>AxEDWVWX(YcO�VWHAJLO^QEX�YA@(zTHKS¥x^�4ª«O�Vyx(O�@EYKV]HcMKFT@E{�Q�VGX(Y MAV]O
ª«O^D]D]O�HK{ u @EU MA>A@(X�YhMAFLQ/O�V]HKJTO^�A@(FLX�Ykx(O
¡�FIx(O�@EVWFTD%Hw>A@/JLO�@EVWHAJ t O�@(zTHKMAO�@EH;f�MKF
Q u H~Q�x­MAV]O���O^Q u H~FTH6*�{}@EO	3¥>KO�H * *�>cQ�O�YK@/O�@EHKV]O^MA@EV]JTx?G�V]@(Me>AH~M«SLO�VWHAO
BCHAO^@EJLV]O
U�O�YK@$V]H�MAO�HE��ORQ u HKFIx u @$O�V]HKJLO�S u ¤A¤?O^Dyx
G%O�@�MPO�H SIFTHKH+�C=~>K@ +¢O^@EU�O�VWMA>AHKJ�MPV]O�¨
Q�ORQ B -?O�S¥xEO^Q
U/>KQEQ
MAV]O�v~@EO	3¥>KO�H * t O�@(QEX(YKV]O��K>KHAJ«U�Vyx V]HpMAV]O��CDGFTH¥>KHAJeO�VWHAO^Q
Q u DGX(YAO^H #�¤K¤KD]V]SIFIx u @�Q¢O�V]Hw�?O * u JLO^H G%O�@(MAO�H��)§\>K@(X(Y MAV]O�BCV]Hw�A@EVWHAJL>KHAJ�MPORQ¢¡�FI¨
x(O�@EVWFTDGQ t O�@(zTH~MPO^@�x­Q�VWX(Y MPVWO
v~O�DWM t O^@�xEO^V]D]>KHAJ[V]U #�¤K¤ADWV]SIFIx u @#f¢Q u MKFLQEQ/YKzT>42AJ
SLO�VWHAO u ¤Px(V]UNFTD]O8BC@HG�zI@(U�>KHKJ­O�@E@EO�VGX(Y¥x G�VW@(M.�
�¦H«��FT¤AV]xEO�D , G�V]@(M *�>K@,+CO�@ 2KSIFIxEV u H«O�V]HeO�V]HKU u MAV]JLO�@ ��O^Q u HKFIx u @8U�Vyx/@EO^X(Y¥xE¨
ORX(SwV]JLO�U 6�>KO�@(QEX�YAHKVyxEx\O�V]HKJLO^Q�O"x+*"xV� Q��1(%V]DWM ,w� Q * � " £=Fg:��\§9FT�?O�V G�VW@(M ��O^M u X(Y
�0O G�>~QEQ�x%MPVWO�¡�FIx(O�@EVWFTD]JL@ (��LO�Q u JLO G�zIYKDyxMfwMKFLQEQ¢SLO�VWHAO�Y u U u JTO^HAO�BC@ G2zT@EU/>AHKJ
@EORQ�>AD]xEV]O^@�x^�

��������� � $
	%&�� 6 # 2���$'& � /�/ +�2 35�54�6�&

(%O�VKMPVWO^Q�O�U #�¤A¤KD]V]SIFIx u @?�}O^HAJLD � �6. j 7)&8/ � " 1 BS/ . a
aIj &9H 2 7C"%$3:+Y~FIH~MAO�Dyx¢O^Q;Q�VWX(YN>AU
O^V]HAO^HR��O^Q u H~FIx u @#fA�?O^V+MPO^U*U�O�YK@EO�@EO8¡ u MAO�H-FTHAJLO�@(O�JTx G%O�@(MAO�H+�;§9F *�> U/>KQEQ
MAO�@`��O^Q u H~FIx u @�#��AU�O^QEQE>AHKJLO�H tku H-U�O�YA@(O�@EO�H ª«O�D]D]O^HADWzTHKJLO�H-VWH-U­VWHKMAO^Q�x(O�HKQ
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* G2O�V ��VWX�Ykx(>AHKJLO�H FI>K{ G%O�VWQ�O^H+�\v�|A@\O�V]HKO�H[JLO�JLO��0O�HAO^H�vK@(O	3¥>AO�H *��0O�@EO�VWX�Y Q�V]HKM
MKFTHAH O�V]HKO +\V]O^D *^FTYAD tku Hr¡ u MAO�H U (LJTDWVWX(Y�� �¦MAO^FTD]O�@ G%O�VWQ�O4Q�VWHKMrMAV]O-¡ u MAO�H
Q u |A�0O�@EDWFTJLO�@�xMf$MAFLQEQ�Q�VWX�YrO�V]HKO-FTHAH~zTYAO^@EHKMhY u U u JTO^HAO vKO�DGM t O�@�x(O�V]DW>AHKJ >AH~M
MKFTU­V]x�O�VWHAO8Y u U u JLO�HKO ($O�YKO�V *�>KHKJ­O^@EJLV]�PxR�
�¦U D]O^O�@EO�HF��O^Q u H~FIx u @�QEV]HKM-MPV]O�FT>K{Gx(@EO"x(O�HKMAO�HR��O^Q u H~FTH6*^O�H-Q�O^YA@�QEX�YKFT@E{��;¡�Vyx*�>KHKO�YAU�O�H~MPO^@)($O�DWFLMA>AHKJ G�V]@(M MAV]O�Z�|AxEO9JLO�@EV]HKJLO�@#fKMPV]OW��O^Q u H~FTH6*^O�H G%O�@(MAO�H
�K@EO�Vyx(O�@�>KH~M9MPV]O>��O^Q u H~FTH6*�{}@EO	3¥>KO�H6*^O�H t O�@(QEX�YAVWO��?O�H/Q�VWX(YO*�>8xEV]O^{�O�@(O�H8v~@EO	3¥>AO^HP¨*�O^H+��B t O�H¥xE>KO�D]D?VGQ�x2MAV]O^Q�O^@$v~@EO	3¥>KO�H * t O�@(QEFIx+*�Q u JL@ u �Af¥MKFLQEQ$Y6(LYKO�@EO�¡ u MPO^H V]H
MAO�H�V]H¥xEO�@(O^QEQ�V]O�@(O�HKMAO�H v~@EO	3¥>AO^H6*��0O�@EO�VWX�Y t O�@(QEX�Y u �0O�H G%O^@(MPO�H�� (%V]DWM4�w� � *^O�V]JTx
�0O�VWQ�¤KV]O�D]Y~FT{Gx%MPVWO�Z�|Px(O�|K�?O�@CMAO�@;v~@EO	3¥>AO^H6*�{}|A@¢O�V]HKO�H�U�O�YK@EU u MAV]JLO�HV��O^Q u H~FI¨
x u @8U�Vyx/>AH~M u YKHAO (%O�DWFLMP>KHKJA� Z�O�@EV]HKJLO�@EO &�O^VyxE{ zTYAVWJLSTO^VyxEO^HeMAO�@ C {}O�H=G2zTHKMAO
Q�O�x *�O^H-O��0O�HA{ FTD]DWQ�MAV]O�Z�|AxEO8YKO�@(FT�+�;v;|A@�O�VWHAO8O � *^V]O�H¥xEO8��O^V *�>KHAJ�U/|~QEQ�O�H�MAV]O
+CO�@ED]>~Q�xEO/MPO�@`��O^Q u H~FIx u @HG2FTH~M MAO�>AxED]VWX�Y-JLO�@EV]HKJLO�@�FIDGQ�MAV]O�MPO^Q2��O^V *�JL>Px�Q�Q�O�V]H��
�¦H ($VWDWM �w� � VGQ�xNFT>KX�Y *^> Q�O�YKO�HPf¢MKFLQEQ�MA>K@(X(Y MPV]O ($O^DWFLMP>KHAJ MPORQ C {}O�HKQ­MAV]O
Z�|Ax(O >KHKMhMAFTU�Vyx�FI>~X(YcMAV]O
U�VyxExEDWO�@EO�BCHAO�@(JTVWO^MPVGX(Y¥xEO Q�V]HAS¥xR��§9FLMA>A@(X�Y G�V]@(M
MAV]O8��O^V *�@(FIx(O9JLO^QEO�HAS¥xR�
($O^V9O�V]HKO�@ JLO^JTO^�?O�HKO�H¬v~@EO	3¥>AO�H * �AVWO"xEO�x4MAV]O^Q�O�@ #�¤A¤KD]V]SIFIx u @�x DP¤aMKFLQ
JL@ (��Tx(O
��>Ax * tku D]>KU�O�H+� ª zTYA@EO^HKM �0O�VCMPO^HeFTHKMAO�@EO�H�#�¤K¤AD]VWSIF<x u @�xEDw¤0O�HeMAV]O #��AU�O^Q�¨
Q�>KHAJLO^HhV]H U�V]HKMAO^Q�x(O�H~Q?* G%O�V���FT>AU�@EVWX�Y¥xE>KHAJ HAVWX�Y¥x­U�O�YK@­FTDWQ­O�V]HKO ªeO�D]D]O�HA¨
DWzTHKJLO �?O"x(@(FTJLO�HPf¢VWQ�xN�0O�V�MPV]ORQ�O�U �TDw¤rMPVWO�Z�@ (��LO��?O^D]V]O��KV]JK� �LO�JL@ (��LO�@NMPO�@
C {�O^HhJLO G2zTYAD]x G�V]@(Me>KHKM ��O
U­O^YA@�§\V]O^D]O�S¥xE@EVWSIF Q�VWX(Y MKFI@(V]Hh�0O 2AH~MAO�HPf;MPO^Q�x u
U�O�YK@�¡ u MPO�H�S (LHKHAO^H�MAFT@EVWH�O LPVWQ�x(V]O�@EO^H�>KH~M O^Q%SIFTHAH�O�V]HKO\>KU�Q u Y u U u JLO�HKO"¨
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@EONvKO^DWM t O^@�xEO�VWD]>AHKJ4O�@E@(O�VWX(Y¥xOG%O�@(MAO�H����¦U �\FT>KQEYKFTDyx�Q��?O�@(O�VWX(Ye>AH~M �?O�V t V]O^D]O�H
VWHKMA>KQ�x(@EV]O�DWD]O�H #�H=G%O�H~MA>AHKJLO�H\S u U�U�O�H�MAO^Q�Y~FIDW�9U�O�YK@EU u MAV]JLO N�{�O^H *�>KU BCV]HA¨
QEFIx+*L�1v;|A@;O^V]HAO�Y u U u JTO^HAO�BC@HG2zT@EU/>KHAJ tLu HN¡�FIx(O�@EVWFTDWV]O�HNVWHNMAV]O^Q�O�U C {}O�H¥x DP¤
VGQ�x8O�V]HKO�Q u @EJL{ zID]xEV]JLO��CDWFTHw>KHAJ�>KHKO�@EDWzLQEQ�D]VGX(Y��/��U MKFLQ���O�V *�JL>Px�MAFT@EVWH Y u U u ¨
JLO�H *�> O�@HG2zT@EU�O�H;fkSK(LHAHKO�H *�>~QEzIx *^D]VWX(YKO���V]D]{ Q�U­V]x�x(O�D9f5G�V]O�¡ u MAO�HK@E|AYK@EO�@ u MPO^@
§\@EO^Ykx(O�D]DWO�@#fKO�V]HKJLO^Q�O"x+*"x G2O�@(MAO�H+�

� ��� � ���9���8��')�2�;��	��"�2�h����7 k��2�*'1���2� & �"	`��������� �lk
�����2��'���� & ��7/���%'1��	��;������� ���Zk 
��2�)')�����'� ��7

§\VWO J$YKFT@(FTS¥x(O�@EVWQ�V]O^@E>AHKJ tku H
MP@(O�VWMAV]U�O�HKQ�V u HKFTD]O�H
O�D]O^Skx(@ u UNFTJLHAO"x(VWQEX�YAO�H
v~O�DWMP¨
t O�@ExEO�VWD]>AHKJLO�H u MAO�@ ��O�U�¤?O^@(FIxE>K@ t O�@�x(O�V]D]>KHAJLO^H VGQ�xNHw>A@�>KH6*�>K@EO�VGX(YAO^HKM MA>K@(X(Y* G%O�VWMAV]U�O�HKQEV u HKFTD]O * X(YKHAVyxExEO4U (LJLD]VWX(Y�� = G%O^VWMPVWU­O^HKQ�V u H~FTD]O * X�YAHKVyxExEO *�O�V]JLO^H
VWU­U�O�@CH¥>K@;O�V]HKO�H�SwD]O^V]HAO^H #�>KQEQEX�YAHKVyxExCMAO^Q + u DW>AU�O�H~QSf¥Q u MKFLQEQ *�>K@;BCVWHKQEX�YKzIxE¨*^>AHKJ8MAO^Q¢JTORQEFTU�xEO�H + u D]>KU�O�HKQ¢O^V]HAO)+\V]O�D *RFTYAD tku H * X(YKHKVyx�x(O�HNH u xEG%O^HKMAV]J G2zI¨
@EOk��BCV]HKO,3¥>KFTD]Vyx�FIxEV t O (%O�>A@�x(O�V]DW>AHKJ­VWQ�x�MAFT�0O�V ��ORM u X(Y�HKVWX(Y¥x�U (LJLD]VGX(Y���ª«O�Vyx(O�@�¨
YKV]H�VWQ�x\O^Q�>KHAY~FTHKMAD]VWX�YPf?MAO�H +CO�@EJLD]O�VGX(Y * G�VWQEX(YKO�H * G%O�V)� u H42AJL>K@(FIxEV u HKO�H�FTHP¨
Y~FTHKM tku H t V]O�DWO�H t O�@(QEX�YAV]ORMPO�HKO�H * X(YKHKVyx�x(O�H MA>K@(X(Y *�>A{}|KYA@EO^H+����H � (%§ t ª  =F��G�VW@(M4O�V]HKO J$YKFT@(FTS¥x(O�@EVWQ�V]O^@E>AHKJ
O�V]HKO^Q���FT>~Q�Y~FID]x(Q�U�V]Sw@ u G%O^D]D]O�HKJLO�@(zIxEORQ\FTHKYKFTH~M
tku H«¡4ORQEQ�>KHAJLO�H U�Vyx��2YKO�@EU u ¤KFT¤KV]O�@ tku @EJLO�H u U�U�O�H�� #�HKYKFTH~M MAO�@,+¢O�@({}zT@�¨
�K>AHKJ-MAO^Q��2YKO�@EU u ¤KFT¤KV]O�@(Q9SIFTHKH * G2FT@8V]HhMPO�@/¡4O^QEQ�O��0O�HKO MPO�@���H¥x(O�@(QEX�YAV]ORM* G�VWQEX(YKO�H t O�@�QEX(YKV]O^MAO�HAO^H¬� u H'2KJL>A@(FIx(V u HAO^HpO�@ESIFTHKHkx G%O^@(MPO�H;f ��O^M u X(Y G�V]@�M
SLO�VWHAO 3¥>KFTH¥xEV]x(FIx(V t OO#�>KQEQ(FIJLO9|K�?O^@�MPV]O 6�>KFTD]V]x(zIx�MAO^Q2v~O�DWMAO^Q�JLO"xE@ u -?O^H+�
#��KYAV]DW{�O8SK(LHAHKO�H YKV]O�@�FTHKFTD D¥x(VWQEX�YAO8>KHKM Q�x�FIxEVGQ�xEVGQEX(YKO,+CO�@E{ FTYA@EO�H-QEX�YKF -?O�H;fKMAV]O
ORQ/O�@(U (LJLD]VGX(YAO^H MA@EO�VWMAV]U�O�H~Q�V u H~FIDWO +CO�@�x(O�V]D]>KHAJLO^H FTHKYKFTH~M G%O�HKV]JLO�@ =?FTYKD]O�HA¨G%O^@�xEO *�> X(Y~FT@(FTSkx(O�@EVGQ�V]O�@EO�H�� #�>K{�JL@E>KHKMhMPV]ORQ�O�@�ª«O�@�x(O
VWQ�x�UNFIHcD]O"x+*"x(D]VWX�Y VWH
MAO�@ &)FTJLO�¡4V]Sw@ u G%O^D]D]O�H~FT¤A¤KD]V]SIFIx u @EO�H >KHkx(O�@EO�VWHKFTH~MPO�@ *^> t O�@EJLD]O^VWX(YKO�H >AH~M[Q u
{}|K@�MPV]O8>KHkx(O�@(QEX�YAV]ORMPD]VGX(YKO�H #�H=G%O�H~MP>KHKJTO^H *�>4Q�¤?O *^V.26*^V]O�@EO�H��
BCVWHAO8U�O^QEQ�x(O^X(YKHAVGQEX(YKO ($O^Q�x(V]U�U/>AHKJ
MPV]ORQ�O�@�Z\@ (��LO�H VWQ�x tku @�FTD]D]O�U6V]HKHKO�@EYKFTDW�
tku H ¡�FIx(O�@EVWFTD]VWO�H Q�O�YK@9FI>K{ G%O�H~MPV]JK�\B$Q�VGQ�x8MPO^QEYKFTD]�[@(FIx�QEFTURf.Hw>AU�O�@(VWQEX(YKO * V]¨
U/>KDWFIxEV u HKQ t O�@E{ FTYK@EO�H *�>K@,($ORQ�xEVWU­U/>KHAJ-O�V]H *�>~Q�O"x+*�O�H��8ª¬V]O­V]H MAV]O^Q�O^@ #�@E�?O�V]x
JLO *^O�V]JTxMf�S (LHKHAO^H MAFTU�Vyx�Q�O^YA@8D]O�VWX�Y¥x8�0O�D]V]O��KV]JLO + u D]>AU�O�H~FT>KQ(QEX(YKHAVyxExEO ��FT>~X(Y
VWHAHKO�@EY~FIDW� tku H�¡�FIxEO^@EVWFTD]V]O�H ��JTO^HKFT>-�0O�@EO^X(YKHKO"x�>KHKM4MAFTU�Vyx\X(Y~FI@�FIS¥x(O�@EVWQ�VWO�@�xG%O^@(MPO^H+�
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�¦HhMAV]O^Q�O^U �8FT¤KVyx(O�D$Q u D]D tku @/FTDWD]O�U FT>K{2MAV]O$J$Y~FT@(FTSkx(O�@EVGQ�V]O�@E>KHAJ tku HhMP@EO^VWMPV]¨
U�O�H~Q�V u H~FIDWO�H4v~O�DWMAO�@EH4O�VWHAJLO�JkFTHKJTO^H$G%O^@(MPO^H+�
#�H~MPO^@EO G�VWX�Ykx(V]JLO­Z�@+(��TO^HPf~MAV]O
FT>~Q­MPO^@­v~O�DWM t O^@�xEO^V]D]>KHAJ @EO^Q�>KDyxEVWO�@EO�H;fMG�V]O$*L� (��;FT�~Q u @E�AVWO�@�xEO$&�O�VGQ�xE>KHAJ u MPO�@
ª¬V]@ESw>AHKJkQ�JL@(FLMPO3f2MPV]O�O��?O�HK{ FIDWDWQ *^>A@$J$YKFT@(FTS¥xEO^@EVWQ�V]O^@E>AHKJ tLu H #�¤K¤AD]VWSIFIx u @EO�H
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JL@ (��LO8MAO 2AHKV]O�@Ex^�;§\O�@�v~O�DWMA|K�?O�@EY (LY¥>KHKJLQE{}FTS¥x u @W� O�HAJLD©��� "Y79/ ��a "Y79/ � 2 HS7C"%$3:
SP^�L E L E  F H H 4�� T�� #�� L�E  F=H R BP1 LP2�� %BP1 LP2 ���w� FY:

O�@({}FLQEQ�x;MPVWO$JL@ (��Ix(O$V]U + u DW>AU�O�H�FT>K{Gx(@EO"x(O�HKMAOC@(O�DWFIxEV t O #��=G%O�VWX�Yw>AHKJ tku Um¡4VyxE¨
x(O�D G%O^@�x^�$§\V]O^QEO�@��;FT@(FTU­O�xEO�@�VWQ�x�G�V]O�MAV]O�� u U u JLO�HKVyx(zIx�>AH~FT�AY~zTHAJLVWJ tku H�MPO�@#�U�¤ADWVyxE>~MPO
MAO^Q�vKO^DWMPORQ8>KH~M«X(Y~FT@(FTSkx(O�@EVGQ�V]O�@�x­MAFTU�Vyx�MAO�H�#�¤K¤ADWV]SIFIx u @/>KHKFT�A¨
Y~zTHAJLV]J tku H-MAO�@�O�VWHAJLO^Q�¤0O�VWQ�x(O�H &�O�VWQ�x(>KHAJK�
v�|K@�MAV]O�V]H ($V]DWM �w� Q[JTO!*�O�V]JTx(O�H ($O^VWQ�¤AVWO�D]O O�@EJLV]�Ax�Q�VWX�Y SP^�L�E � HW4 � l �->AH~M
SP^�L EK0�HP4 ��l QL��¡�FTH O�@(SLO�HAH¥xMf�MKFTQ(Q9Q�VGX(YeMPV]OND u SIFTD]O ���0O�@EY6(LYw>KHAJ V]H +¢O�@E¨
x(O�V]D]>KHKJ 0 MPO^>Px(D]VWX�Y-V]H-O^V]HAO^U Y6(LYKO�@EO�H[=?FTYKD]O�H=G%O�@Ex�zI> �LO�@�xR�
§\>K@(X(YNMAV]O�+¢O�@HG2O�HKMA>KHAJ9MAO�@;�0O�VWMAO�H��9@EV]xEO�@EVWO�HN� u U u JLO�HKVyx�z<xC>AH~M�v~O�DWMA|A�0O�@�¨
Y (LY¥>KHAJkQ�{ FTS¥x u @�VGQ�x4O�V]HKO JLO�H~FI>KO ($O^>A@�x(O�V]D]>KHKJrMAO�@ 6�>~FTD]Vyx�z<x tLu H vKO^DWM t O�@E¨
x(O�V]D]>KHKJTO^H U (LJLD]VWX(Y��p§\V]O^Q�O��9@EV]xEO�@EVWO�H �0O^QEX(YK@EO�VW�?O�H {�|K@ MPV]O4YKV]O�@NJLO!*�O�V]JTx(O�H
#�H=G%O�H~MP>KHAJLO�H-O�V]HKO/¡�V]Sw@ u G%O�D]D]O^HP¨ u MPO�@��)O�U�¤?O^@(FIxE>K@ t O�@�x(O�V]D]>KHAJ VWH�MPO^H$G%O�¨
Q�O^Hkx(D]VWX�YAO�H4BCV]JLO�H~QEX(Y~FT{Gx(O�H�� ($O�V)MPO�@ C ¤AxEV]U�V]O^@E>AHKJ tku H #�¤K¤AD]VWSIFIx u @EO�H-O^@EJLV]�Px
Q�VGX(Y4MP>K@(X�Y-MAV]O9O^V]HA{ FLX(YKO ($O�>K@�x(O�V]D]>KHAJNO^V]H4MPO^>Px(D]VWX�YAO�@)+ u @�x(O�V]D �
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�¦U Z�O�JLO�H~QEFIx * *�>KU*x(YAO�@(U­VWQ(X(YKO�H-v~O�DWM VGQ�x�MPVWO J$Y~FT@(FTS¥xEO�@EVGQ�V]O�@E>KHAJ MPORQ2O�DWO�S¥¨
x(@ u UNFIJLHKO"x(VWQEX(YKO�H/v~O�DWMAO^Q tku H�>KH¥�0O�DWFLMAO�HKO�H N�{}O�H�¤A@(V]H6*^V]¤AVWO�D]DwU�Vyx;MPO�H/JLO *�O�VWJT¨
x(O�H��;FT@(FTU�O"x(O�@EH�U (LJLD]VWX(Y��1§9FT�0O�VPQ u D]DyxEO ��O^M u X(Y�HAVGX(Y¥x;MAFLQ1JLO^QEFTU�x(O + u D]>AU�O�H
X�YKFT@(FTS¥xEO^@EVWQ�V]O�@Ex�G%O�@(MAO�H;f~Q u H~MPO�@EH4Hw>A@�MAO�@���O^V]D9f0MAO�@�V]U @EO^FTD]O�H�BCV]H~QEFIx *�U�Vyx
¡�FIx(O�@EVWFTD¥�?O^{�|KD]Dyx G%O�@(MAO�H�SIFTHAH��5($O�Vk�\FT>~Q�YKFTDyx�Q�JLO�@(zIx(O�H�VWQ�x1MAV]O^Q)*^>AU (%O�VWQ�¤KV]O�D
MAO�@ ($O�@(O�VWX(Y4|K�?O�@�MPO�U6§\@EO�Y¥xEO�DWD]O�@^�

§\V]O�BC@EJLO��KHAVWQ(Q�O�{}|A@\MPO�H�>KH¥�0O�DWFLMAO�HAO^H C {}O�H�Q�VWHKM ��O^M u X(Y4HKVWX(Y¥x\O�V]HK{}FLX�Y�FT>K{
MAO�H[�0O�DWFLMAO�HAO^H[v?FTD]D�|K�?O�@�x(@(FTJL�KFT@^� * u {}O�@EH MAV]O #�>KQ��K@EO�V]xE>KHAJkQ�¤~FT@(FTU­O�xEO�@\VWU
O�VWHAJLO��K@(FLX(Y¥x(O�H�¡[FIxEO�@(VWFTD tLu H MAO�HAO^H�MPO^@ C {�O�H~FIxEU u Q�¤KYKzT@EO\FI�=G%O^VWX(YKO�H;f=G�V]@(M
MAV]O O�DWO�Skx(@ u UNFTJLHAO"x(VWQEX�YAO«v~O�DWM t O^@�xEO^V]D]>KHAJ t O�@(zTH~MPO�@�xR� §9FLMA>A@(X�Y t O�@(zTH~MPO�@(H
Q�VGX(Y FT>KX�Y�MAV]O/� u U u JLO^HAVyx�zIx\>AH~M4MPO^@�v~O�DGMP|K�?O�@EY (LYw>AHKJkQ�{}FTS¥x u @#f?Q u MAFLQEQ�MAV]O
=0FTYADWO�H;G2O�@�x(Ogf¥MAV]O�{}|A@¢O�V]HKO�H D]O�O�@EO^H #�¤K¤KD]V]SIFIx u @C�0O^Q�x(V]U�U�xTG%O�@(MAO�HPfkHKVWX(Y¥x$FT>K{
MAO�H �?O^DWFLMPO�HKO�He=~>~Q�x�FIH~M |A�?O^@�xE@(FTJLO�HAG%O�@(MAO�H S (LHKHAO^H+��§\V]O^Q�O���HKMAO�@E>KHAJLO^H
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SK(LHKHAO�H Q u G u YKDKO�VWHAO)+CO�@E�?ORQEQ�O�@E>KHAJ/FIDGQCFT>~X(YNO�V]HKO +¢O�@(Q(X(YADWO^X(Y¥x(O�@E>AHKJ/MPO^@¢BC@�¨G2zT@(U�>KHKJLQEO�V]JLO�H~QEX(Y~FT{Gx(O�H �0O^MAO�>Px(O�H��
+CO�@E�?ORQEQ�O�@E>KHAJLO�H SK(LHKHAO�HaQ�VGX(Y tLu @4FTD]D]O�U V]HaU�O�YA@(U u MAV]JLO�H #�¤K¤ADWV]SIFIx u @EO^H
O^@EJLO��?O�H;f�MKFhM u @�x MAV]O«Z�|Px(O[>AH~MpMPV]Oa��O^Q u H~FTH6*�{}@EO	3¥>KO�H6*^O�HpMPORQ #�¤K¤AD]VWSIFI¨
x u @(Q[MP>K@(X(Y MPV]O:+CO�@ED]>~Q�xEO V]U ¡�FIx(O�@EVWFTD�O�@EHKV]O^MA@EV]JTxAG%O�@(MAO�H�� §\V]O�#��KQ�O^HP¨
Sw>KHAJ MPO�@�Z\|Px(O[�?O G�V]@ES¥x O�VWHAO +¢O^@E�A@EO^VyxEO^@E>AHKJ MPO^@�O�V]H *�O�DWHAO�H<��ORQ u HKFTH *�O�H
>KHKM ORQ S u U�U�x *�> ���?O�@�QEX(YKHAO�VGMP>KHAJLO�HpMPO^@
O�V]H *�O�D]HKO�H ��O^Q u HKFTH *��?O^@EO�VWX�YAOL�
§9FLMA>A@(X�YaSK(LHAHKO�H Q�O�DW�KQ�x[�?O^V8U u H u {}@EO	3¥>KO�H¥xEO�@ #�HA@EO^JL>AHKJrU�O�YK@EO�@EO���ORQ u ¨
H~FTH6*^U u MAO�H¬U�Vyx4U (LJLD]VWX�YAO�@HG2O�VWQ�O«>AH¥x(O�@(QEX(YKV]O^MAD]VWX�YAO^Hc��O^Q u H~FIH *�{}@EO	3¥>AO^H6*�O^H
O LwVWQ�xEV]O^@EO�H+�­§9F MAV]ON¡ u MPO^HKMAVWX(Y¥x(O­U­V]x�Q�xEO^V]JLO�H~MPO�@8v~@EO	3¥>AO^H6* *�>KHAV]U�U�xMf��?O"¨G�VW@ESkx¢O�VWHAO #��KQEO�HASw>KHAJ9FTD]D]O^@h��O^Q u H~FTH6*^{�@EO>3k>KO�H *�O�H�O�VWHAO�Y6(LYKO�@EO2¡ u MAO�HKMAVWX�YP¨
x(O�V]H�O^V]HAO^U JLO�JLO��0O�H�vK@(O	3¥>AO�H *��0O�@EO�VWX�Y+�)§\VWO�BMLPVWQ�x(O�H *�U­O^YA@EO�@(O�@¢¡ u MAO�H­Y~FIx
VWH4MPO�H-U�O�VWQ�x(O�H-v¢zTD]D]O�H-O�VWHAO8�?O^Q(Q�O�@EO8� u U u JLO�HKVyx�z<x�*^>A@�v u DWJTOk�
BCVWHAO$JLO�@(V]HAJLO�@(OC� u U u JTO^HAVyx�zIx1xE@(Vyx�x;MKFTHAH�FT>K{ f3G%O�HKH�Q�VWX(Y­MKFLQ)¡[F<x(O�@EVGFIDAQ�O�D]�~Q�x
VWH-��ORQ u HKFTH *2�?O 2KHKMAO"xMfLM.��Y��TQ�VWX�Y­V]HKHKO�@EY~FIDW��MPORQ�¡[FIxEO�@EVGFTDWQ;O�V]H u MPO�@;U­O^YAO�@EO�¨
@EO ��O^Q u H~FTH6*�U u MPO^H�FT>~Q��KV]DWMAO�H � �8@EVW =F�����§\V]ORQ%VWQ�x tku @2FTDWD]O�U*�?O^V.¡�FIxEO^@EVWFTD]V]O�H
U�Vyx/Y u YKO�@9��O�@EU�VyxEx(V t V]x(zIx/>AH~M JTO^@EV]HKJTO^H +¢O�@EDW>KQ�x(O�HeMPO^@9v?FTD]D ��§9F V]H«O�V]HKO�U
Q u DGX(YAO^H v~FTD]D�MPV]O Z\O u U�O"xE@EVWO�FT> �LO�@(YKFTD]� MAO^QN¡�FIx(O�@EVWFTDGQNHw>A@NO^V]HAO4>AH¥x(O�@EJLO"¨
u @(MAHAO�xEO ($ORMPO�>AxE>KHKJ Y~F<xMf�SK(LHAHKO�H«MPV]ORQ�Oe��O^Q u H~FTH6*^O�H HKVWX(Y¥x/MA>A@(X�YeZ\O u U­O�¨
x(@EV]O u ¤AxEVWU­VWO�@E>KHAJLO�HN>KHkx(O�@(MA@E|~X(S¥x G2O�@(MPO^H+�1§9FTHAHNU/>KQEQ¢MAV]O ($O"x(@EV]O��~Q�{�@(O	3¥>AO�H *
O^HkxEG%O^MAO�@�@(O^MP> *�V]O^@�x G2O�@(MAO�HPf$Q u MKFLQEQ�Q�V]O4>AH¥xEO^@EYKFTD]� FIDWD]O�@ U (LJLD]VGX(YAO^H ¡�FI¨
x(O�@EVWFTDW@EO^Q u HKFTH *�{}@EO	3¥>AO^H6*�O^HhD]V]O�JTx u MAO�@�Q u Y u X(YhJLO G2zTYADyx?G2O�@(MPO^HPf¢MAFLQEQ/O^V]HAO
� u U u JLO�HAVGQ�V]O�@E>KHAJhMP>K@(X(Y O�V]HKO-Y u YAO4¡�FIx(O�@EVWFTDWU u MAO�HKMAVWX�Ykx(O4O�@E@EO^VWX(Y¥x G�VW@(M.�
Z\O�@EV]HKJLO­� u U u JLO�HAV]x(zIx(O�H Q�VWHKM FT�0O�@8FT>KX�Y VWH«Q�x(FT@ES t O�@ED]>~Q�x(�?O�Y~FT{Gx(O"x(O�H«¡�FI¨
x(O�@EVWFTDWV]O�H:*�>hO�@ G2FT@�xEO�H;f<G%O�HKHhMKFLQ�O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO
v~O�DGMeHw>A@�Q�x�FT@ES JLO"¨
MKzTU�¤A{�x�V]H~Q2�¦HKHAO^@EO8MPORQ�¡�FIx(O�@EVWFTDWQ�JLO�DWFTHAJTxR�

§\VWO J$YKFT@(FTS¥xEO^@EVWQ�V]O�@(>AHKJ�MPORQ�O^D]O�S¥xE@ u UNFTJLHAO�xEVWQ(X(YKO�H vKO^DWMPORQ�V]U DWO�O�@EO�H #�¤K¤AD]V]¨
SIFIx u @¢SIFTHKH FI�0O�@$MAF *�>N�0O�H¥>Ax+*"xMG%O�@(MAO�HN>AU t O^@(QEX(YKV]O^MAO�HKO C ¤Ax(V]U�V]O�@E>KHAJkQEFTHA¨
QEzIx+*�O *�>�|K�?O�@E¤K@E|K{�O�H��1��H-MPO�H�V]H���FT¤AV]xEO�D %/JLO *^O�V]JTx(O�H ($O�@EO^X�YAHw>KHAJLO�H�O�@EJLV]�Ax
O^V]HAO +CO�@E�?O^Q(Q�O�@E>KHAJ MPO�@�� u U u JLO�HKVyx(zIxNMA>K@(X(YcBCV]H~Q�¤?O^VWQ�>KHAJkQEzTH~MPO�@(>AHKJ u MPO^@
(2FTHKMA�A@EO^VyxEO^H t O�@EJL@ (��LO�@(>AHKJ�V]U�D]O^O�@EO�H #�¤K¤AD]VWSIFIx u @�FT>KX(Y O�V]HKO +¢O�@E�0O^QEQ�O^@E>AHKJ
MAO�@�� u U u JLO^HAVyx�zIx�V]U6�?O�{}|KD]Dyx(O�H #�¤A¤KD]V]SIFIx u @^�
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($O^V)MPO�@�#�H=G%O�H~MP>KHKJ­V]U �?O^DWFLMPO�HKO�H-v?FTD]D�VWQ�x�MKFLQ�+ u D]>KU�O�HPf~{�|K@ G%O�DWX(YKO^Q�MAV]O
� u U u JTO^HAVyx�zIx�>AH~M MAO�@ v~O�DGMP|K�?O�@EY (LYw>AHKJkQ�{}FTS¥x u @ �?ORQ�xEV]U�U�x G�V]@�M�f�FT>K{9MKFLQ
¡�FIx(O�@EVWFTD *^>
�?O^QEX�YA@�zIHKSLO�H��1�¦U v~FTD]DWO9MPO^Q%O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO�H�v~O�DWMAO^Q$STFIHKH
MKFLMP>K@(X(YaFI>K{�MAV]O � u U u JLO�HKVyx�zIx4MAO�@4¡4V]Sw@ u G%O^D]D]O�HKO�@HG2zT@EU/>KHAJrJLO^QEX�YAD u QEQEO�HG%O^@(MPO�H��1BCVWHAO�Y u U u JLO�HKO�O�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO�vKO�DGM t O�@�x(O�V]DW>AHKJ/V]HAHKO�@EY~FTD]� O�V]¨
HKO^Q%¡�FIxEO^@EVWFTDWQ%@EO^Q�>KDyx(V]O�@�x�FT�?O^@$HAVGX(Y¥x * G�V]HAJLO^HKM V]H�O�VWHAO�@%Y u U u JLO�HKO�H
BC@HG2zT@�¨
U/>KHAJK�-=?>AU O�V]HKO�H:2AH~MPO�x8Hw>K@8VWH«Y u U u JLO�HKO�H«>KHKM VWQ u x(@ u ¤?O�He¡[FIxEO�@(VWFTD]V]O�H
O�VWHAO/JLD]O�VGX(YKU�z �LV]JLO #��~Q u @E¤Px(V u H[Q�x(FIxEx#f *�>KU�FTHKMAO�@EO�H4�0O�O�VWH � >KQEQ�O^H[MPVWO�xEYKO�@�¨
U�VWQEX�YAO�H + u @EJkzTHAJLO�O��0O�HA{ FTD]DWQ9MPVWO­��O�U�¤0O�@(FIxE>K@E{}O�DWM t O�@�xEO^V]D]>KHAJAf+Q u MKFLQEQ *k� (��
MA>A@(X�Yhª zT@EU�O^Q�x(@(FTYADW>AHKJ MPV]O (%O�@EO�VWX�YAO-V]HrMAO�@­�\zTYAO-MPO�@ C �0O�@ � zLX(YAO Sw|AYA¨
D]O^@�Q�V]H~MoFTDWQ�MAFLQ =~O^Hkx(@E>AU-�a�8@EVyx(VWQEX�YpVWQ�x MPVWO^Q
FT>KX�Yo�?O^V�¡�FIx(O�@EVWFTD]V]O^HPf�MAV]O
>KHAJL|KHKQ�x(V]JLO�x(YAO�@EU�VWQ(X(YAO
BCV]JLO�HKQ(X(Y~FI{�x(O�HhFI>K{ G%O�VWQ�O^H+� ($O�V$MAO�U V]He��FI¤KVyx(O�D ,
t O�@HG2O�HKMAO"x(O�H�� + JC¨�¡�FIx(O�@EVWFTDKQ u @EJLO�H�JLO�@EV]HKJLO���HKY u U u JLO�HKVyx(zIx(O�HNMPORQ;O�D]O�S¥x(@ u ¨
UNFTJLHAO�xEVWQEX�YAO^H�v~O�DWMAO^Q1{�|K@1Y u YKO2��O�U�¤0O�@(FIxE>K@(MAV.-?O�@EO�H *�O�H��)B$Q1VWQ�x¢MPO^Q�Y~FTD]� tku H
+ u @ExEO�VWD?MPVW@EO�S¥x%MPV]O�x(YAO�@(U­VGQEX(YKO +¢O�@ExEO�VWD]>AHKJ�FTDWQ (%O G%O�@ExE>KHAJkQ�Sw@EVyx(O�@EV]>KU YKO�@(FTHA¨*�> *�V]O^YAO�H��
§\V]O �;FT@(FTU�O"xEO^@
U/|~QEQ�O�H¬{�|K@���ORMPO ($O�DWFLMA>AHKJkQ�S u H'2KJL>A@(FIx(V u HoHKO�>pO�@EU�VyxExEO�D]xG%O^@(MPO�H;f)MAF O�VWHAO�O^V]HA{ FLX(YKO ���?O^@�xE@(FTJL>KHAJ-FT>A{%FTH~MPO�@(O Z\O�JLO��?O^HAYKO�Vyx(O�H HKVWX(Y¥x
U (LJLD]VWX�YhVWQ�xR� Z�O�JLO��0O�HKO�HA{ FTD]DWQ/U/>KQEQ�FT>KX�Y«�0O�V$JLD]O�VWX�Y¥�KD]O�VW�?O�H~MPO�@ ($O^DWFLMP>KHAJAf
G%O^HAH8MAV]OC¡�FIx(O�@EVWFTD]V]O^H/Q�x(FT@ES�x(O�U�¤?O�@(FIx(>A@(FT�KYKzTHKJLV]JLO¢¡�FIxEO^@EVWFTD]¤~FI@�FIU�O"x(O�@)FT>A{�¨
G%O^VWQ�O�H;fAMAFLQ2vKO^DWM
{}|A@ t O�@(QEX�YAVWO^MPO^HAO9�)O�U�¤?O�@(FIx(>A@(HAV t O^FT>~Q%�?O^Q�x(V]U�U�x G%O�@(MAO�H��
§\V]ORQ¢VWQ�xT* G2FT@CO�V]H O�@EYKO��ADWVWX(YKO�@T#�>K{ G�FIH~MPf ��ORM u X(YNSIFIHKH�Hw>K@CQ u O�V]H *�>K{�@EVWO^MPO^HP¨
Q�x(O�D]DWO�HKMAO^Q�BC@EJLO^�AHKVWQ�VWHcFTD]D]O^H ($O"x(@EV]O��~QH*�>~Q�x(zTH~MPO^HhJkFT@(FTH¥xEV]O^@�x G%O^@(MPO^H+� ($O�V
V]H~MA>KQ�x(@EV]O�DWD]O�H[�C@ u *^O^QEQ�O�H�SIFTHKH4O�VWHAO�JLO�HKFT>KO + u @EJkFT�?O�MPO�@ ($O^DWFLMP>KHAJ
FTS5*�O^¤P¨
x(V]O�@�xMG%O^@(MPO�H;fkMKF9M u @�x$MPV]O N�{}O�H�YKzT>42AJ9U�VyxCJLD]O�VWX�Y¥�KD]O�VW�?O�H~MPO^@C� u H42AJL>K@(FIxEV u H
�0O"xE@EVWO��?O^H G%O�@(MAO�H��;�¦U �\FIYK@E>KHAJkQ�U�VyxExEO^D]�?O�@(O�VWX(Y4VWQ�x ��ORM u X(Y O�VWHAO 26LPO9� u H'2A¨
JL>K@(FIxEV u H�HKVWX�Ykx;@EO^FTD]VGQ�V]O�@E�~FT@#f G%O^V]DAM u @�x;MAV]O2¡�FIx(O�@EVWFTD]VWO�H�Q u G u YADw�?O!*�|AJLDWVWX(Y­V]YA¨
@EO^@2Z�O u U�O"x(@EV]O\FTDWQ$FT>KX�YNV]YK@EO�@$BCV]JLO�H~QEX(Y~FT{Gx(O�H V]U�U­O^@ * X(Y=G2FTHKS¥>KHAJLO^H�>AH¥x(O�@�¨
D]VWO�JLO�H��;§ u @�x G%O^@(MPO^H���O^M u X�Y
JLO�@EV]HKJLO�@EO #�HK{ u @(MAO�@E>KHAJLO^H FTH�MAV]O�BC@HG�zI@(U/>AHKJ
JLO^Q�x(O�D]D]x#f~Q u MAFLQEQ�MAV]O^QEO #��=G%O�VWX�Y¥>KHKJTO^H-FIS5*�O^¤Px�FT�?O�D+Q�VWHKM+�;v�|K@2MAO�H-V]HKMA>~Q�xE@EV]¨
O�DWD]O�H ($O�@EO�VGX(Y u MPO^@�MPV]O9B$@HG2zT@EU/>AHKJ tku H �0O^Q u HKMAO�@(Q2Sw@EVyxEVGQEX(YKO�H4¡[FIxEO�@(VWFTD]V]O�H
VWQ�x­O�V]HKO J$Y~FT@(FTS¥xEO�@EVGQ�V]O�@E>KHAJ[V]U �0O�DWFLMPO^HAO�Hr=?>~Q�x(FTH~M ��O^M u X�Ye>KH¥�0O^MAV]HAJTx?*�>
O�U�¤K{�O^YAD]O^H+�
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§\VWO ($O�@EORX(YKH¥>KHAJhMAO�@
O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO�HpvKO�DGMPO�@�V]HAHKO�@EY~FTD]� tku H #�¤K¤AD]V]¨
SIFIx u @EO�H VWQ�x/VWH«MAO�@ &�Vyx(O�@(FIx(>A@��?O^@EO�Vyx�Q9YKzT>42AJ-�?O�Y~FTHKMAO�Dyx G u @(MPO^H+�­ª«O�VWDCMAV]O
BC@EJLO^�AHKVWQEQ�O HAVWX�Y¥x�FT>K{2FTH~MPO�@(ON� u H'2KJL>A@(FIx(V u HKO�H |K�?O^@�xE@(FTJL�~FT@�QEV]HKMe>AH~M u {�x
t O�@�QEX(YKV]O^MAO�HAO C ¤AxEVWU­VWO�@E>AHKJkQ�U (LJLD]VWX(YKSLO�Vyx(O�H�U­V]xEO�VWHKFTH~MPO�@ t O�@EJLD]VGX(YKO�H G%O�@(MAO�H
U/|~QEQ�O�H;f~VWQ�x\MPVWO�v~O�DWMA�?O�@EORX(YKH¥>KHAJNV]H[¡4V]Sw@ u G%O�DWD]O�H (T{}O�H�V]U�U�O�@�H u X�Y[Z�O^JTO^HP¨
Q�x�FTHKM t V]O�D]O�@ #�@E�?O�V]xEO�H;fTMPVWO$Q�VWX(Y�U�Vyx1Hw>AU�O�@EVWQ(X(YAO^@)v~O�DWMA�?O�@(O^X(YKH¥>KHKJ��?O�{ FLQEQ�O�H��
�¦HoMAV]O^Q�O�U ��FT¤AVyx(O�D�G�V]@(M *�>KHKzLX�YKQ�x
MAFLQN{�|K@ MPV]O tLu @EDWV]O�JLO�H~MPO #�>A{}JkFT�?O-JLO"¨
O^V]JLHAO"x�Q�x(O ($O^@EO^X(YKHw>AHKJkQ t O�@E{ FTYA@EO�H FI>~Q�JLO G2zTYKDyx[>KHKM Sw>A@+*eO�@EDGzI>Ax(O�@�x^� #�HP¨
QEX�YADWV]O��LO�H~M G�V]@(M/MPVWO$¡ u MPO�DWD]V]O�@E>KHAJ�|K�AD]VGX(YKO�@1¡4V]Sw@ u G%O^D]D]O�HKO�V]H~Q�¤?O�VGQ�>AHKJLO�H/>KHKM
¨�3¥>AO�D]DWO�H8>KHKM9MAO�@EO^H9BCV]H � >~QEQ+FT>A{PMAV]O¢� u U u JLO�HKVyx�z<x1MPO�@�O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO�H
v~O�DWM t O�@�x(O�V]D]>KHKJ V]U C {�O�H[FI>K{}JTO!*�O�V]JTxR��§9FT�?O�V)G%O�@(MAO�H t O�@(Q(X(YKV]O^MAO�HAO?#�HKQEzIx+*�O*^>A@ C ¤Px(V]U�V]O�@E>KHKJNMPORQ2O�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO^H-v~O�DWMAO^Q t O^@HG%O�H~MPO�x^�
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($O^V.MPO�@%BCH¥xEG�VWX(SwD]>KHAJ tku H�¡4V]Sw@ u G%O^D]D]O�H~FT¤A¤KD]V]SIFIx u @EO�H�VWQ�x�MPVWO +¢O^@�xEO�VWD]>AHKJ­MAO^Q
O�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO^H vKO^DWMPORQ-O�H¥x(QEX�YAO�VGMPO�H~M+� §\V]Oe¡4O�xEY u MPOgf\U�Vyx MPO�@�MAV]O
v~O�DWM t O�@�x(O�V]D]>KHAJ«�?O^Q�x(V]U�U�x G�V]@(MPfCU/>KQEQNQ�VWX(YKO�@EO #�>KQEQEFTJLO�H |K�?O�@�MPVWO 6�>KFTD]V]¨
x�zIx$MPO^QT#�¤A¤KD]V]SIFIx u @(QM*�>ADGFLQEQ�O�H��1§\O^@T#�D]J u @EVyx(YAU/>~QCQ u D]Dyx(O � O LPV]�0O�D~Q�O�VWHPf¥MKFTU�Vyx
>KHkx(O�@(QEX�YAVWO^MPDWVWX(YKO C {}O�HAJLO u U�O"x(@EV]O�H[>AH~M4��O^V *�JL|Px(O�@�U u MPO�DWD]V]O�@�x G%O�@(MAO�H�SK(LHP¨
HKO�H >KHKM t V]O�D]{ zTDyx(V]JLO C ¤Px(V]U�V]O�@E>KHAJkQEQ�x(@(FIxEO^JLV]O�HrU (LJLD]VWX�Y Q�V]H~M+�hªpVGX(Y¥xEVWJ {}|A@
U�V]Sw@ u G%O�DWD]O�Hw>AH¥x(O�@(Q�x(|Px+*"x(O���O^V * t O�@E{ FTYA@EO^H-VWQ�x�O�V]HKO8JLO^HKFT>KO ($O^Q�x(V]U�U/>AHKJ
MAO^Q
O�DWO�S¥xE@ u UNFTJLHAO"x(VWQEX�YAO^H�v~O�DWMAO^Q%FT>KX�Y�&)(A(IB'$J] 2Yj �$MPORQCª«O�@ESPQ�x(|KX�SwQSfPMKF/MPVWO^Q$O�VWHAOG�VWX�Y¥xEV]JLO�Z\@ (��LO9�?O�V�MPO^@ ($O^Q�x(V]U�U/>AHKJ MAO�@�BC@HG2zT@EU/>KHKJ­VWQ�xR�
ª¬V]O�V]H ��FT¤AV]xEO�D " �0O�@EO�Vyx�Q\MKFT@EJLO�D]O^JIxMf G�V]@�M�V]H MAV]O^Q�O�@ #�@E�0O�Vyx tLu @9FTD]DWO�U�MPO�@
v~@EO	3¥>KO�H6*^�?O�@EO�VGX(Y4>AH¥xEO^@EYKFTD]� % �P6h8��?O"x(@(FLX(Y¥x(O"x#f?MAFNM u @�x�MPVWO8U�O�VGQ�xEO�H�V]H~MA>P¨
Q�x(@EV]O�DWD]O�H * DAQ�x(O�U�O FT@E�?O^VyxEO^H+�e¡4VWS¥@ u G%O�D]D]O^H6(L{}O�H:G%O�@(MAO�Hc|A�KD]VWX�YAO^@HG%O�VWQ�O U�Vyx
O�VWHAO�@/JLO^Q(X(YKD u QEQ�O�HKO�HhU�O"x(FTD]DWVWQEX(YKO�H * X(YKV]@EU/>KHAJ[FT>KQ�JLORQ�x(FIxExEO"xMf;MPVWO
MKFLQ #�>~Q�¨
x(@EO"x(O�H tku H O^D]O�S¥xE@ u UNFTJLHAO�xEVWQEX�YAO^H ª«O�D]DWO�H t O�@EYKV]HKMAO�@�xR� ($O�V0MAO�@$V]HKMA>KQ�xE@EV]O^D]D]O�H#�H=G%O�H~MP>KHAJ Q�V]H~McFT>~X(Y �)>AHKHAO�D (L{�O�HcV]U BCV]HKQEFIx+*gf¢�0O�V2MPO�HKO�H MAV]O ¡[FIxEO�@EVGFI¨
D]VWO�H FT>K{�O�V]HAO^U v (L@(MPO^@E�KFTH~MeMA>A@(X�YcMKFLQ�¡�V]S¥@ u G%O�D]D]O^HA{}O�DWMc�?O G%O�JTx?G%O�@(MAO�H��
* DPQ�xEO�U/�0O^MPVWHAJTx�VGQ�x\O�VWH[Q u DGX(YKO�@ C {}O�H�HKVWX�Ykx\U­O�x(FTD]D]VGQEX(Y«FT�AJLO^QEX�YAD u Q(Q�O�H+����U
x(@ u x *RMPO�U MAO�H #�>KQ�x(@EVyxEx�O^D]O�S¥xE@ u UNFTJLHAO�xEVWQ(X(YAO^@�BCHKO�@EJLV]O *�> t O�@(YAV]H~MPO^@EHPf6G%O�@�¨
MAO�H MAV]O­BCVWHP¨�>KHKM #�>~Q�JkzTHAJLO?*k� (��.Q u FT>KQ�JLO�DWO�JTx#f�MKFLQEQ\MAV]O^Q�ONFIDGQ\� u YAD]DWO�VyxEO^@
U�Vyx\FT¤?O�@(V u MAVWQEX�YAO�@�§9zTU�¤A{}>KHAJ�{}>KHAJLV]O^@EO�H+��=?>A@ #�>~Q G2FTYKD)MPO^Q (%O�@EO^X�YAHw>KHAJkQ�¨
t O�@E{ FTYA@(O�HKQ$SIFTHKH�MPORQ�YKFTD]��V]U�U�O�@�MAF tku H�FT>~Q�JLO�JkFTHAJLO�H G2O�@(MPO^HPfPMKFLQEQ$O^Q2Q�VWX�Y
>KU O�V]HrFT�KJTORQEX(YKD u QEQ�O�HKO^Q * DAQ�x(O�U Y~FTHKMAO�DyxR�:($VWQ�FT>K{ G%O�HKV]JLO QE¤?O *�VWO�D]D]O #�HP¨
G%O^HKMA>AHKJLO�H4SIFIHKH�MPV]O ($O�{}|ADWD]>AHKJ�FIDGQ�V]HKY u U u JLO�HPf~DWV]HAORFT@�>AH~M-VWQ u x(@ u ¤[FIHKJLO"¨
H u U­U�O�H$G2O�@(MPO^H+�
�¦U v u DWJTO^HKMAO�H G%O�@(MAO�H�U (LJTDWVWX(YKO +¢O^@E{}FTYK@EO�H�S¥>K@ *$�0O^QEX(YK@EV]O��0O�H;fTMAV]O + u @�¨.>AH~M
�\FLX(Y¥x(O�V]D]O�FT>K{}JTO!*�O�V]JTx�>KHKM MAO�@EO�H #�H;G%O^HKMA>AHKJkQ��?O^@EO�VWX(YKO8FI�KJLO�JL@EO�H *"xR�
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§\V]ORQ�O?#�@Ex�MPO^@�¡ u MAO�D]D]VWO�@E>KHAJ �0O�@E>AY¥x�FT>K{�MAO�@ #�HAH~FTYAU�Ogf?MAFLQEQ�MKFLQ�O�D]O�S¥x(@ u ¨
UNFTJLHAO�xEVWQEX�YAO
ª«O�D]D]O^HA{}O�DWMhV]HhO�V]H *�O�D]HKO * xE@(FTYKD]O�H *�O�@ED]O^JTx G%O�@�MPO�HhSIFTHAH��-§\V]O
V]H�MAO�H #�¤A¤KD]V]SIFIx u @$O�V]HK{}FTD]DWO�HKMAO�H ª«O�D]DWO�H G%O�@(MAO�H VWH O�VWHAO #�H6*RFIYKD m * xE@�FIYKD]O�H
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*^O�@ED]O�JTxR� + u H ��O^MAO�U�O^V]H6*^O�D]HKO�H * x(@(FTYAD G�V]@(M MPO�@ #�>~Q��K@EO�Vyx(>AHKJkQ G%O�J
�0O�@EO^X�YP¨
HKO"xR� #�>A{�MAV]O^Q�O�U ª«O�J G%O^@(MPO^HeMAV]O
O�V]H *�O�D]HKO�H * xE@(FTYKD]O�HhFTHhMAO�H C � ��O^Skx(O�H
VWU C {�O^H4>KHKM�MAO^QEQ�O�H�ª¬zTH~MPO/JLO��?O�>KJTx#f?@(O � O^Skx(V]O�@�x\>KHKM4JLO^Q�x(@EO�>Ax^���\FLX(Y�O�V]¨
HKO�@%JLO G�VWQEQ�O�H
ªeO�JkQ�xE@(O^X(SLO u MPO�@ #�H6*^FTYKD tku H ��O � O LPV u HAO�H�� * G�� * x(@EO�>A>KHKJTO^H
>KHKM ($O�>KJL>AHKJLO�H G�V]@(McMAV]O * x(@(FTYAD t O^@E{ u D]JL>KHAJ FT�KJLO��A@ u X�YAO�H;f;MKF[MAO�@ * xE@(FTYKD
Q u G%O�Vyx�JTORMAzTU�¤A{�x/VWQ�xMf�MKFTQ(Q�MAO�@ G%O�Vyx(O�@EO #�>KQE�A@EO�V]xE>KHAJkQ G2O�J t O�@EH~FLX(YKDWzLQEQ�V]JTxG%O^@(MPO^H4SIFTHAH��2§\VWO/vKO^DWMAQ�x�zT@ESLO/V]U C {}O�H4O�@EY~zTDyx�UNFTH[MP>K@(X(YA#�>K{ Q�>AU�U�V]O�@EO^H
MAO�@�v~O�DWMAO�@�FIDWD]O�@�#�>~Q��A@EO^VyxE>KHKJLQHG%O�JLOL�
�C@ u �KD]O�UNFIx(VWQEX(Y
�?O^V?MPVWO^Q�O�@%¡ u MAO�D]D]VWO�@E>KHAJ/VWQ�xMfwMKFLQEQ$MAV]O9Z�D]O�VWX�Yw>AHKJLO�HPfPMPV]O *�>K@
(%O^QEX(YK@EO�V]�K>KHAJ�MPO^@ #�>~Q��A@(O�Vyx(>AHKJ�O^V]H6*^O�D]HKO�@ * xE@(FTYKD]O�H YAO�@�FIHKJLO * u JLO�H G%O�@�MPO�H;f
{}|K@�ªeO�D]D]O�HKDWzTHKJLO�H JL|KDyx(V]J-Q�V]H~M�f+MAV]O­Hw>K@\O�V]HKO�H ($@E>~X(Y¥xEO^V]D¢MPO�@ ��O^Q u HKFIx u @(FT�P¨
U�O^QEQE>AHKJLO�Hc�?O"x(@(FTJLO�H�� v;|A@­MAV]O�YAVWO�@­�?O�xE@(FLX�Ykx(O"x(O�Hcv~@EO	3¥>AO�H *�O�H G2zT@EO
O^V]HAO
(%O^QEX(YK@EO�V]�K>KHAJ�V]H/Q�x(@(FTYKD]O�H u ¤Ax(VWQEX(YKO�@)v u @EUaO�@(Q�x1FT� + u D]>KU­O^H tku H�X^FA� " £L£L£hs $
U (LJLD]VWX�Y+� �LO U�O�YK@ * xE@�FIYKD]O�H�*�>K@/¡ u MAO�D]DWV]O�@E>KHAJ t O�@HG%O^HKMAO"x G%O^@(MPO�H;f�MPORQ�x u
JLO�H~FT>AO^@8FT@E�?O�V]xEO"x/MKFTQ +¢O�@E{ FTYA@EO^H+�­BC�?O�H~Q u VWQ�x/MPV]O�Z�O�H~FT>AVWJTSLO^Vyx�MAF tku H«FT�P¨
Y~zTHAJLV]JAfKG�V]O G2O�Vyx%MAO�@T#�>KQ��K@EO�Vyx(>AHKJkQ G%O�J�O�V]HKO^Q * x(@(FTYKDWQ¢V]HKS¥D]>~Q�V t O�FTD]D]O�@U��O � O�¨LPV u HKO�HPf ($O�>KJL>AHKJLO�H�>AH~M * xE@EO^>A>KHAJLO�H/�0O�@EO^X�YAHKO"x<G�V]@(M+�)§\V]O2� u H t O�@EJLO�H *%MPO^@& (kQ�>AHKJ-JLO�JLO�HeMKFLQ9x(FIx�QEzLX(YADWVWX(YKO v~O�DWM«V]U C {�O^HAV]HKHAO^@EO�H G�V]@(M���ONHKFLX�YcZ�O u ¨
U�O"x(@EV]O�O�@(Q�x8{}|A@8Q�O�YK@ t V]O�D]O * xE@(FTYKD]O�H >KHKM t V]O^D]Oe��O � O LwV u HAO�H O^@E@EO�VWX�YkxR�/§\V]O^Q
Y~FIx�Q�O^YA@�DWFTHAJLO (%O�@EO^X�YAHw>AHKJkQH*�O�V]xEO�H *^>A@�v u D]JLOL�
�C@ u �KD]O�UNFIx(VWQEX(Y VGQ�x *�>~MPO�U�MPV]O ($O�@E|~X(SPQ�VWX�Ykx(V]JL>KHAJ-MAO^Q\��O�V *�JL>AxEORQ���BCVWHAO­O Lw¨
FTS¥xEO ($O^QEX�YA@EO^V]�A>KHAJNMPO�@�B -?O�S¥x(O9U�Vyx�MPVWO�D]O�S¥x(@EVWQEX(YKO�H-� (L@E¤?O^@EH�JLO^Q�x�FTDyxEO�x�Q�VGX(Y
QEX�Y=G�V]O�@EV]JAfPMKF�FTH O�V]HKO�@%MAV]O�DWO�S¥xE@EVWQ(X(YAO^H C �0O�@ � zLX�YAO�O^V]HAO�O�D]O�S¥x(@ u U�FTJLHKO"xEVGQEX(YKO
ª«O^D]D]O[Q u G u YKD�@EO � O�S¥x(V]O�@�x�FIDGQ FT>KX�Y xE@�FIH~Q�U�VyxExEV]O^@�x G�VW@(M.�pv�|A@NO�VWHAO4O LAFTSkx(O
¡ u MAO�D]DWV]O�@E>KHAJ�U/>KQ(Q�MPO�@ * xE@(FTYKD0VWH O�VWHAO�H @EO � O�S¥x(V]O�@�x(O�H >KHKM
xE@(FTH~Q�U�VyxExEV]O^@�xEO�H#�H¥xEO^V]D¢FT>A{}JLO^Q�¤KFTD]xEO�H G%O�@(MAO�H���§\VWO * xE@(O�>A>KHAJ tku H[ªeO�D]D]O�HeFIH C � ��O�S¥xEO^H VWQ�x
VWU ��FTYAU�O�H/O^V]HAORQ1Q�x(@(FTYADWO�H u ¤AxEVGQEX(YKO�H�¡ u MAO�D]DGQ1HAVGX(Y¥x�MAV]@EO�S¥x�U (LJLD]VWX�YPfLMKF�Q�VGX(Y
MKFLQ2JLO^Q�xE@EO�>Ax(O8v~O�DWM-HAVWX�Ykx�U�O�YK@�MA>A@(X�Y O�VWHAO�H-O^V]H6*^O�D]HKO�H * xE@�FIYKD+�?O^QEX�YA@EO^V]�?O^H
DGzTQ(Q�x^�

�¦H � vKO^YK =Fifkv &A��  P � G%O�@(MAO�HNU­V]xCO�V]HKO�@ t O�@(FTDWD]JLO�U�O�V]HKO�@�x(O�H Q�x(@(FTYADWO�H u ¤AxEVGQEX(YKO�H
¡�O"xEY u MPO * xE@E>KS¥xE>K@EO�H��0O�@EO^X�YAHKO"xMf0MPO�@(O�H #��KU�O^QEQ�>KHAJLO�H Q�O�YK@�JL@ u �
V]H6��O�DWFI¨
x(V u H *�>K@Cª«O^D]D]O�HKDWzTHAJLO9Q�VWHKM+��B$Q$Y~FTH~MPO�Dyx�Q�VWX(Y >AU O�V]HKO * DPD]V]H~MA@EVWQEX(YKO\��F t V]x(zIx
U�Vyx " £L£ � + u D]>KU­O^HPfLV]H�MPV]O2�0O�V %L£ �P6h8�MP>K@(X(Y�O^V]HAO^H�� 2 .��G^ QEX(YKO�H * x(@(FTYADPO�V]HA¨
JLO^QE¤?O�VWQ�x G�V]@(M+��v�|A@2MAV]O^Q�O\� u H42AJL>K@(FIxEV u H VWQ�x�MPVWO #�H;G2O�HKMA>KHAJ tku H�Q�xE@(FTYKD]O�HA¨
u ¤AxEVGQEX(YKO�H +¢O^@E{}FTYK@EO�H U (LJLD]VWX�Y«>KH~M Q�V]HKH tku D]D9f�MKF + u D]D G2O�D]D]O�HKU�O"x(Y u MPO^HeYKV]O�@
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*�> FI>K{ G%O�H~MPV]J­Q�V]H~M.� + u @ED]VWO�JLO�HKMAO #�@E�0O�Vyx2S u H6*�O^Hkx(@EV]O�@Ex2Q�VGX(Y FT>K{1#�H=G%O�H~MA>AHA¨
JLO�H;f0MPVWO/V]U ($O^@EO�VWX(Y MPO^@�� * ¡-¨�vK@EO>3k>KO�H *­�+f Q5,��9698�FT@E�0O�Vyx(O�H���§9FT�?O^V)D]VWO�JLO�H
MAV]O #��KU�O^QEQ�>KHAJLO�H MAO�@ #�¤A¤KD]V]SIFIx u @(O�H V]U ($O^@EO�VWX(Y4MPO^@$ª«O�DWD]O�HKDWzTHAJLOgfKQ u MKFLQEQ
MAV]O�Q�xE@(FTYKD]O�H u ¤Px(VWQEX�YAO�¡�O"xEY u MPO G2O�HAVWJ�JL|AH~Q�x(V]J�VWQ�xR�

� ����� � i ! 4�$ ��&���+ g 	�!�# _ 2 � $'&�$,!�4 2 ��+�� +-$,2 ��	 	%! � ����$'&�� � 	%&�$.!

($O^V1MPO�H��¦H¥xEO�JL@(FTDy¨%>KHKM-§\V.-?O^@EO�H¥xEVWFTD]JLDWO�VWX(Yw>KHAJkQ�U�O"x(Y u MAO�HAG�V]@(M�MAFLQ�O�D]O�S¥x(@ u ¨
UNFTJLHAO�xEVWQEX�YAO4v~O�DWM MA>A@(X�Y �¦Hkx(O�JL@(FTDy¨/�6* G��;§\V.-?O�@EO�H¥x(VWFTD]JLD]O�VWX�Yw>AHKJLO�HpFT>A{9MPO�@
C �?O�@ � zLX(YKO u MAO�@�V]U + u D]>KU­O^H4�0O^QEX(YK@EV]O��0O�H��%§\V]O &)(kQ�>KHAJ
MPO�@9Z�DWO�VWX(Yw>KHAJLO�H
O�@({ u D]JTx *L� (��¥U�Vyx2MAO�@%¡ u U�O�H¥xEO�HKU�O"x(Y u MPOk�1§9F *�> G�V]@(M
MAV]O C �?O�@ � zLX(YKO�� * G��
MKFLQ + u DW>AU�O�H�MPORQ�� (T@(¤?O�@(Q�MPVGQ�S¥@(O"xEVGQ�V]O�@�x�>AH~M O^Q G2O�@(MPO^H4FT>A{�MPO�H-O^V]H6*^O�D]HKO�H
=?O�D]DWO�H�{}|A@)MAV]OCM u @�x�JLO^Q�>~X(Y¥x(O¢v~O�DWM t O�@�xEO^V]D]>KHAJ�JLO G�VWX�Ykx(O"x(O * >KU�U­O^H �\Q u JK�	(2FI¨
Q�VGQ�{�>KHAS¥x(V u HAO^H �4FTHAJLO^Q�O�x *"xR�8§\V]O#(2FLQ�VWQ�{}>AHKSkx(V u H SIFTHAH MA>A@(X�Y +CFT@EVGF<x(V u H«MPO�@
Z�O G�VWX(Y¥x(>AHKJkQ�S u O � *�VWO�H¥xEO�H t O�@(zTHKMAO�@�x%>AH~M
MKFLMP>K@(X(Y�FTH�MPVWO�@EVWX�Y¥xEV]JLO & (LQE>AHKJ
FTHKJLO�HKzTYKO�@�x G%O^@(MPO�H�� =~>~QEzIx+*�D]VWX�Y G%O�@(MAO�H«|A�0O�@���O^Q�xE{}>AHKS¥xEV u HKO�HeMAV]OV��FTH~Mw¨
�0O^MPVWHAJL>KHAJLO�H;f0MPVWO�MKFLQ�v~O�DWMA*�>[O�@E{}|AD]DWO�H[Y~FIx#f.MPO	2AHKV]O�@�xR� #�>~Q�MAO�@ +CO�@ESwHw|A¤A¨
{}>AHKJ tku H (2FTQEVWQ�¨\>KHKMe�)O^Q�x({�>KHAS¥x(V u HAO�H � (%V]DWMA>AHKJ MPO�@�¡ u U­O^Hkx(O :9@EO^Q�>KDyx(V]O�@�x
O�VWH D]V]HKO^FT@EORQ�Z�DWO�VWX(Yw>KHAJkQEQ DAQ�x(O�U6{�|K@�MAV]O9>KH¥�0O�SIFTHKHkx(O�H�� u O � *�V]O^Hkx(O�H-U­V]x�O�V]¨
HKO�@ tku DWD]�?O^QEO"x *�xEO�H * DPQ�xEO�U�UNFIxE@EV L0�N§\V]O &)(kQ�>KHKJ-MAV]O^Q�O^Q�Z�DWO�VWX(Yw>KHAJkQEQ DAQ�x(O�UNQ
O�@(JTVW�Px�MAV]O8� u O � *�VWO�H¥xEO�H->KHKM-MAFTU�Vyx�MKFLQ2JLO^QE>KX�Ykx(O9v~O�DWM+�
§\V]ORQ�O^Q +CO�@E{}FTYK@EO�H G�V]@(M YKzT>42AJ {}|A@9D]O�Vyx(O�H~MPON� (T@(¤?O�@9O�VWHAJLO^Q�O�x *"xMf��?O^V;MAO�HKO�H
MAV]O * x(@ u U t O^@�xEO^V]D]>KHAJ/FT>A{.MPO^H�D]O�V]xEO�H~MPO^H C �?O�@ � zLX(YKO�H­�0O�@EO^X�YAHKO"xMG�V]@(M+�1§9FT@�¨
FT>~Q�SIFTHAH MPVWO O�D]O�S¥xE@ u UNFTJLHKO"xEVGQEX(YKO�v~O�DGM t O�@�x(O�V]DW>AHKJ V]U �\FTYP¨9>KHKMhvKO^@EHA{}O�DWM
MAO^Q���(L@E¤0O�@(Q2O�@EU�Vyx�x(O�Dyx�G%O�@�MPO�H��
#�>K{�JL@E>KHKM�MAO�@2¤K@EV]UNzT@EO�H-BC@EU�Vyx�x(D]>KHAJNMAO�@ * xE@ u U/�0O�D]O�JL>KHAJ­VGQ�x�MPVWO^Q�O�¡4O"x(Y u ¨
MAO tku @E@(FTHKJTVWJ {�|K@�BCV]HP¨%>KHKM #��~Q�xE@(FTYKD]>KHAJkQ��0O�@EO^X�YAHw>AHKJLO�H tku H�� (L@E¤?O^@EH-U�Vyx
S u U�¤ADWV *�V]O�@ExEO�@NZ\O u U­O�xE@EVWO JTO^O�V]JLHKO"xOG�V]O *k� (��)V]U §\O^Q�V]JLH tku He§\@(FTY¥x�¨ u MPO�@
¡4VWS¥@ u Q�xE@EO�VW{�O�HKD]O�V]xE>KHAJkQEFTH¥x(O�HAHKO�H � �\FT@( K%_f1�>��¡� KI^f �kFTSP L �� u MAO�@/{}|A@�B$¡ +�¨
��H¥xEO^@(Q�>KX�Y¥>KHKJTO^HeMAO^Q/BCV]H~MP@EV]HKJLO�H~Q tku Hhv~O�DWMAO�@EHhV]Hex(O�V]DWJLO^QEX(YKV]@EU�x(O�� (L@E¤?O�@
� t �\ ;F�����§9F��0O�VwMPO�@)� u H *�V]¤KV]O�@E>KHAJ tku H/¡4VWS¥@ u G2O�D]D]O�H (L{}O�H/HKVWX(Y¥x�MAV]O
#��~Q�x(@(FTYP¨
D]>KHKJ 9 "%(­O�V]HKO�U C � ��O�S¥x%V]H¥x(O�@EO^QEQ�VWO�@�xMfAQ u H~MPO^@EH�MPVWO\vKO^DWM t O�@ExEO�VWD]>AHKJ�&)(­O^V]HAO^U
O�DWO�S¥xE@EVWQ(X(Y�FT�KJTORQEX(YKD u QEQ�O�HKO�H C � ��O�S¥x#fkVGQ�x%MAV]O^Q�O\¡4O"x(Y u MAO�{�|K@$MPVWO tku @ED]V]O^JTO^HKMAO
�C@ u �KD]O�UNFIxEVWS G%O�HKV]J�JLO�O^V]JLHAO�x^�
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§\VWO^Q�O9¡4O"x(Y u MAO�G�V]@(M
U­O^VWQ�xEO^HKQ2V]U v~@EO	3¥>KO�H *��?O�@EO^VWX(Y
O�V]HKJLO^Q�O"x+*"xMfAMAF�=~O^VyxE�0O"¨
@EO^VWX(Y~Q�{ u @(U/>AD]V]O^@E>AHKJLO�H$*^>-FI>K{ G%O�H~MPV]JNQ�V]HKM+�;§9F�V]H4MPVWO^Q�O�@�#�@E�0O�Vyx ��O^M u X(Y tku @
FTD]DWO�U x(@(FTHKQ�V]O^Hkx(O + u @EJkzTHKJLO�>KH¥xEO^@(Q�>KX�YkxOG%O^@(MPO^HPf)VWQ�x�O�V]HKO�=?O�Vyx(�?O�@EO^VWX(Y~Q�U u ¨
MAO�D]DWV]O�@E>KHAJ G%O^JLO�H�MAO�@$� u ¤A¤KD]>KHAJ/U�Vyx2O�VWHAO�U x(YKO�@EU�VWQEX(YKO�H (%O�@EO^X�YAHw>AHKJkQ t O�@�¨
{ FTYA@(O�H G%O^Q�O�H¥x(D]VWX(Y�JT|KH~Q�xEV]JLO^@^�
�¦H � * � C  KI �)G�V]@(M-O�V]H��)>AHKHKO�D u {�O^H-U�Vyx\MPO^@�¡ u U�O�H¥xEO^HAU�O"x(Y u MPO/FTH~FTD DAQ�V]O�@�xR�
§9FT�0O�V5G�V]@�M­O�V]HKO t O�@(O�V]HK{}FLX(Y¥x(O * xE@E>KS¥xE>K@¢FIHKJLO�H u U­U�O�H;fL�?O^VAMAO�@;v (L@(MAO�@E�~FTHKM
>KHKM:($O�DWFLMA>AHKJ ��O G%O�VWDWQ/FTDWQ/MAV]O�DWO�Skx(@EVWQEX�YAO * X�YAVWX�Ykx/U u MPO�DWD]V]O�@�x?G%O�@(MAO�H���v�|K@
MAV]O^Q�O +¢O�@EO�VWHA{ FLX(Yw>AHKJLO�H�O�@EJLO��0O�H�QEVWX(Y S¥>K@ *�O ��ORX(YAO^H6*�O^VyxEO^H+�8Z\O�HKFT>KO�@EO�¡ u ¨
MAO�D]DWV]O�@E>KHAJLO�H tku H¬MPVWO�D]O�S¥x(@EVWQEX(YKO�H¬� (L@E¤?O�@(HpQ�V]HKM * G2FT@
U (LJLD]VWX(Y;f��0O^MAO�>Px(O�H
FT�0O�@ � tku @�FTD]D]O�U G%O�HAH�MAV]O^Q�O/V]HAY u U u JLO�H[Q�V]H~M���O�V]HKO�H4O�@EYKO��KD]VWX�YAO�H[¡4O^YA@�¨
FT>K{ G�FIH~M+�
� §9¡�  Q � t O�@HG%O�H~MAO"x O�VWHAO =?O�Vyx(�?O�@EO^VWX(Y~Q�U u MAO�D]DWV]O�@E>KHAJcU­V]x
O^V]HA{ FLX(YKO�H (2FLQ�VWQ�¨
{}>KHAS¥xEV u HKO�H >AH~M�x(O"x(@(FTO^MAO�@E{ (L@EU�V]JLO^@ + u DW>AU�O�H~MPVGQ�S¥@(O"xEVGQ�V]O�@E>KHAJK��§\V]ON§\VWQES¥@EO�¨
x(VWQ�V]O^@E>AHKJ VWQ�x\FT>KX�Y�FTH-S u U�¤KD]O LPO�Z\O u U�O"xE@EVWO�H[FIHK¤~FLQEQ��KFT@^� #�D]D]O�@(MAV]HKJkQ�U/>KQEQ*^>A@ ($O^@EO^X(YKHw>AHKJNMPO�@�v~O�DWM t O^@�xEO^V]D]>KHAJN{}|A@ ��O^MAO�H�=?O�Vyx�QEX(YK@EVyxEx�O�V]H Z�D]O�VWX�Yw>AHKJkQ�¨
Q DAQ�x(O�U6JLO^D (kQ�x G%O^@(MPO^H+�¢�¦U +¢O�@EJLDWO�VWX(Y *�>AU6HKFLX(YK{ u DWJLO�HKM tku @EJLO^Q�xEO^D]Dyx(O�H +¢O^@�¨
{ FTYA@(O�H«�?O^H6(Tx(V]JTx­MPV]ORQ�O^Q +CO�@E{ FTYA@EO^HeMPORQ�YKFTD]�hO�@EYKO��ADWVWX(YhU­O^YA@ * ¤?O�VWX�YAO^@�>KHKM
(%O�@EO^X�YAHw>AHKJkQH*�O�V]x^�

� ������� � 2-! 2 4)$ _ 2 � $'&�$.!�� $,!�� � 2�! 2 4�$ i ! 4�$ ��&��54�2-6�! � 4�$ ��	�! 2 3

§\VWO/¡4O"x(Y u MAO/MPO�@ 2KHAVyx(O�H4§\V.-?O^@EO�H6*^O�H G�>A@(MAO tLu H��ZBJB�� �CO�O PKP � tku @EJLO^Q�x(O�D]D]x^�
BC@�D]O^VyxEO�x MAO�H #�D]J u @EV]xEYKU/>KQ tku H MPO�H � 2	� [bB j)j ^ QEX�YAO^H Z\D]O�VWX�Y¥>KHAJLO�HrV]H MAV]{�¨
{}O�@EO^H6*�V]O^D]D]O�@ v u @EU FT�+� ª«O�VWDWFTHKM�� ª«O�V FKF��9O�H¥xEG�VWX(SLO�D]x O�V]HKO�H FTHKFTD u JLO�H�#�D]¨
J u @EVyx(YKU�>~Q-FT>~Q�JLO�YAO^HKM tku H MPO^H � 2	� [UB j)j ^ QEX�YAO^HaZ\D]O�VWX�Y¥>KHAJLO�HaV]H V]H¥x(O�JL@(FI¨
DWO�@ v u @EU >AH~M �?O!*�O�VWX�YAHKO"x MPVWO^Q�O ¡4O"x(Y u MAOcMAO^Q�Y~FTD]� FTDWQ 2AHKVyx(Oh�¦H¥xEO�JL@(FIx(Vy¨
u H~Q�xEORX(YKHAV]S0�,(%O�VWMAO­¡4O"x(Y u MAO�H[D]V]O�{}O�@EH D]O"x+*"xEO^HKMAD]VWX�Y MAO�H[JLD]O�VWX�YAO�H #�D]J u @EV]xEYA¨
U/>~Q�>AH~M[MAFTU�Vyx8MAV]O­JTDWO�VWX(YKO�H BC@EJLO^�AHKVWQEQ�OL�9§\V]O�¡4O"x(Y u MAO�H Q�V]H~M[Q u G u YKD�V]U
=?O�Vyx(�?O^@EO�VWX�Y �}v;§9�2§ 0Rv;�¦���2§ :NFTDGQ�FT>KX�YpV]U v~@EO	3¥>AO^H6*��0O�@EO�VGX(Y¬FIH=G%O^HKMA�KFT@� v�§\v�§ 0<v����2v�§ :��
§\VWO * xE@(>AS¥xE>K@ G�V]@(MoV]HoBCD]O^U­O^Hkx�FT@ *�O�DWD]O�H¬>AH¥x(O�@�x(O�V]DyxMf�FI>K{8MAO�HAO^HoMAV]O�� u U­¨
¤ u HAO�H¥x(O�H�{�|K@\MAFLQ�O^D]O�S¥xE@(VWQEX(YKO�>AH~M4UNFTJLHAO�xEVWQEX�YAO�v~O�DWM[FTHKJLO u @(MAHAO"x�G%O�@�MPO�H���LORMPO�MAV]O^Q�O^@ BCD]O^U­O^Hkx�FT@ *�O�DWD]O�HpSIFTHKH U­V]x
>KH¥xEO�@(Q(X(YAVWO^MPDWVWX(YKO�HpMAV]O�D]O^Skx(@EVWQEX�YAO�H
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BCV]JLO^HKQEX�YKFT{�xEO�H t O�@(Q�O�YKO�H G%O�@(MAO�H�� �LO^MPO � u U�¤ u HKO�H¥xEO VWQ�x­MA>K@(X(YhMPVWO � 2	� /
[bB j)j ^ QEX�YAO^H�Z�D]O�VWX�Yw>AHKJLO�H-U�Vyx�MAO�H4MPV]@EO^Skx��0O�H~FTX�Yw�KFT@�x(O�H t O�@ESwH¥|K¤K{GxR�
§\V]O�#�H;G2O�HKMA>AHKJ�VWU vK@EO>3k>KO�H *��?O^@EO�VWX(Y­{}|AYK@�x *�>­O�V]HKO�U D]VWHAO^FT@EO^H Z\D]O�VWX�Y¥>KHKJLQ�¨
Q DAQ�x(O�UFf%MPO^QEQEO�H�&)(kQ�>KHAJ«MKFTQ­v~O�DWM V]U ��FT>KU MAFT@(Q�xEO�DWDyx^� §\V]O * ¤0O�VWX�YAO�@(>AHKJ
MAV]O^Q�O^@�¡[F<x(@EV Lc�0O�H6(Tx(V]JTx�V]H~Q��?ORQ u HKMAO�@EO��0O�V2JL@ (��LO�@EO�H �C@ u �KD]O�U�O�H O�H u @EU�O�H
* ¤?O�VGX(YKO�@E¤ADGFIx *L�h�¦U =?O�Vyx(�?O�@(O�VWX(Y�G�V]@(M {�|K@!��O^MPO^H =?O�Vyx�QEX(YK@EVyxEx
MAFLQ­v~O�DWM FT>~Q
MAO�U tku @EYAO^@EV]JLO�H =?O�Vyx�QEX(YK@EVyxEx$FT�AJLO�DWO�Vyx(O"x^�;§9FT{�|K@�VWQ�xCSLO�V]HAO & (kQ�>AHKJ\O�V]HKO^Q$Z�DWO�Vy¨
X�Y¥>KHAJkQEQHDPQ�x(O�UNQ�H u xEG%O�H~MPVWJAf G%O^QEYKFTD]�[MAV]O^QEO�¡4O"x(Y u MPO/U�Vyx\MAO�>Px(D]VWX�Y G%O�HKV]JLO�@
* ¤?O�VGX(YKO�@)>AH~M9@EO^MA>6*^V]O�@�x(O�U ��ORX(YAO^HKFT>K{ G2FTH~M9�0O�VkJLD]O^VWX(YKO�@ #�H *^FTYKDK*�>/�?O^Q�x(V]U­¨
U�O�H~MPO^@�Z�@ (��LO�H-FT>~Q�S u U­U�xR�
v�|K@­MAV]O��?ORQEX(YK@EV]O��0O�HKO
�C@ u �KD]O�UNFIxEVWSe�AV]O"x(O"xNMAV]O 2AHKVyxEO ��H¥x(O�JL@(FIxEV u HKQ�x(O^X(YKHAVWS
V]U =~O�V]xE�0O�@EO�VWX�Y MPVWO/JL@ (��TxEO�v;D]O LPV]�KV]D]Vyx�zIx^�8§\V]O�§\VGQ�S¥@(O"xEVWQEV]O�@E>KHAJ U/>KQEQ\{�|K@\MPV]¨
O�DWO�S¥xE@EVWQ(X(YKO#($O�@EO^VWX(YKO * G2FT@9O�H¥x(Q�¤K@EO^X�YAO�H~M[MPO^@�ª«O�DWD]O�HKDWzTHAJLO t O^@E{�O�VWHAO�@Ex G%O�@�¨
MAO�H;f�MAV]O
v~O�DWM t O�@�x(O�V]D]>KHKJ G�V]@(M ��O^M u X�Yh>AH¥x(O�@ ($O�@E|~X(SPQ�VWX�Ykx(V]JL>KHAJ QEzTU�xED]VGX(YAO^@#�>~Q��A@EO^VyxE>KHAJkQ�¤KY~zTH u U�O�HKO8�0O�@EO^X�YAHKO"xR�2BCV]H + u @�x(O�V]D�MAO�@9=?O�Vyx(�?O�@EO^VWX(Y~Q�U u MAO�Dy¨
D]VWO�@E>KHAJ-�?ORQ�xEO^Ykx�MAFT@EV]H;f)MAFLQEQ8MKFTU­V]x��A@EO^VyxE�~FTHKMAV]JLO (%O�@EO^X�YAHw>KHAJLO�H«MA>A@�X(YKJTO�¨
{}|AYK@�xMG%O�@(MAO�HNS (LHKHAO^H+�1v�|K@¢v~@EO	3¥>KO�H6*^�?O�@EO�VGX(Y~Q�U�O"xEY u MPO�HN� * xE@(FTYKD]O�H u ¤Px(VWQEX�YAO
+CO�@E{}FTYK@EO�H;fR�¦Hkx(O�JL@(FTD]JLD]O^VWX(Yw>KHAJkQ t O�@E{ FTYA@EO^HPfIv�§\v�§ :0U/|KQEQ�O^H��K@EO�Vyx(�KFTH~MPV]JLO * Dw¨
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Q�V]H~M.��§\V]O^Q
VWQ�x­O�VWH:+ u @�x(O�V]D�MPVWO^Q�O�@�¡4O"x(Y u MAOgf¢MPO^@/O�VWHAO QEX(YKHAO^D]D]O�>KH~MeQE¤?O�VWX�YAO^@EO � *�V]O�H¥x(O
($O^@EO^X(YKHw>AHKJ�O�@EU (LJLD]VWX(Y¥xR�$=~>~QEzIx *^D]VWX(Y�SIFTHAH
MPV]ORQ�O�@ #�D]J u @EVyx(YAU/>~Q t O�S¥x u @EVGQ�V]O�@�x
u MPO^@�¤KFT@(FTDWD]O�D]VWQ�VWO�@�x G2O�@(MPO^HPf G u MP>K@(X(Y�MPV]O7(%O�@EO^X�YAHw>AHKJkQH*�O�V]xEO�H[MA@(FLQ�xEVGQEX(Y�@EO"¨
MA>6*^V]O�@�x G%O�@�MPO�H-SK(LHAHKO�H+�
§\V]O #�HA@EO^JT>KHKJ MPO^Q­v~O�DWMAO^Q­SIFTHKH FT>K{ t O�@(QEX(YKV]O^MAO�HKO #�@ExEO�H O^@E{ u DWJTO^H+� =?>AU
O�VWHAO�H8SIFTHKH9U�FTH8�?ORQ�xEVWU­U�x(O�H�vKO^DWMAQ�x(zT@ESLO�S u U�¤ u HKO�H¥xEO�H *�> ��O^MAO�Um=?O�Vyx�QEX(YK@EVyx�x
O�VWHAO�H�JLO�HKFT>8{�ORQ�xEJLO�DWO�JTxEO^H9ª«O^@�x)*�>=G%O�VGQ�O�H�>AH~M8FI>K{PMPV]ORQ�OT#�@�x�O�V]HKO�H��?ORQ�xEV]U�U­¨
x(O�H:*�O�V]xED]VGX(YKO�H v~O�DWMKQ�x(zT@ESLO t O^@EDWFT>A{�FIHcO�V]HKO�U C @�x�O^@ * G�V]HKJLO�H+� §�VWO^Q�O$#�HK@EO"¨
JL>KHAJ G�V]@(M FTDWQ � Y~FT@�xEO�#�HA@EO^JL>AHKJ � �}O^HAJLD �_] 2 $ 1  #"%._$ HJB%:��?O!*�O�VWX�YAHKO"x^���\FLX(Y¥xEO�VWDMKFT�?O�V~VWQ�xMfwMKFLQEQ¢O^D]O�S¥xE@ u UNFTJLHAO�xEVWQ(X(YAO�vKO^DWMPO^@%Q�VWX�Y HAVWX�Ykx%>KHAJLO^Q�x+(L@�x$MA>K@(X(Y
MPV]O�¨
Q�O #�HK@EO�JL>KHAJ YAV]H~MA>A@(X�Y FT>~Q��A@EO^VyxEO^H SK(LHKHAO�H;f�Q u HKMAO�@EH«FTH MAV]O^Q�O^@8@EO � O�S¥xEVWO�@�xG%O^@(MPO�H��
��Q�x�O�V]HKO9Q u DGX(YKO���O � O LPV u H�HKVWX(Y¥x�O�@HG�|KHKQEX�YkxMfwSTFIHKH�U�FTH-MAV]O\v~O�DWMAO�@�FT>~X(Y FT>K{
O�VWHAO[FTH~MPO^@EO[¡4O"x(Y u MPO[FTHK@EO�JLO�H��a§\O^H � 2	� [UB j)j ^ QEX�YAO^H Z�D]O�VGX(Yw>AHKJLO�HoSTFIHKH
O�VWH G%O�Vyx(O�@EO�@$�)O�@EU�YAVWH6*�>KJLO�{}|AJTx G2O�@(MPO^HPfkMAO�@CO�V]HKO�O�VWHAJLO�¤K@(zTJTxEO * x(@ u UNMPVGX(Y¥xEO
MKFT@(Q�xEO^D]DyxR�C¡�FTH O^@EYKzTDyx����  S 
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FT>~X(Y O�V]HKO 2AS¥x(V t Ogf+¤KY=DPQEV]SIFTD]VWQEX�Y HKVWX(Y¥x8O LPVWQ�xEO�H¥x(O�UNFTJTHKO"x(VWQEX�YAO * x(@ u UNMPVGX(Y¥xEO
FTDWQ #�HK@EO�JL>AHKJ t O�@HG%O^HKMAO�H+�)§�VWO^Q�O � G%O�VWX�YAO^H #�HA@EO^JL>AHKJLO�H �?�}O^HAJLD �Y #" G!70 #"%.+$KHJB%:�0O�O�V]H � >~QEQ�O�H[MKFLQ�@EORQ�xEDWVWX(YKO/v~O�DWM�HKVWX(Y¥xMf0Q u HKMAO�@EH4|K�?O�@(DWFTJLO�@EH[MAFLQ tku H�V]YKHAO�H
O�@+*�O�>KJIx(O9v~O�DWM4MPO^U FTH4MPV]ORQ�O�@ * x(O�D]D]O��?O^@EO�Vyx�Q tku @EY~FTHKMAO�HKO�H�v~O�DWM+�
���?O^@;MAV]O�YKV]O�@CMAFT@EJLO^Q�x(O�D]Dyx(O�#�@Ex¢MAO�@;§\VGQ�S¥@(O"xEVGQ�V]O�@E>KHAJ�YAV]H~FT>KQ¢Q�V]H~M­FT>~X(Y (L@�x(D]Vy¨
X�YAO +CO�@E{}O�V]HKO�@E>KHAJLO�H � �k�2� �  ¥�+f7J u DG ;F+f^�1FT{} KI_f���FT¤K =F��[f7* DPD]V]H~MA@EVWQEX(YKO	� Z & +9  Q��
u MPO^@�Q�¤AY~zT@EVWQEX�YAO/Z�VyxExEO�@ � � u D IK% �+U (LJLD]VWX(Y��;�¦H � �)FT{  =,�� G%O�@(MAO�H4Z\Vyx�x(O�@ tku @EJLO"¨
Q�x(O�D]D]x#fKMPV]O\HKVWX�Ykx�SIFT@�xEO^QEVWQEX(Y-Q�V]H~M
>AH~M
MAV]O\FTH * x(@E>KSkx(>K@EO�H�Q�¤0O *�V]O�DWD.FTHKJLO�¤KFLQEQ�x
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G%O^@(MPO^H-SK(LHKHAO�H��$§\V]O +¢O�@HG2O�HKMA>KHAJNMAV]O^QEO�@��)O^X(YKHAV]SLO^H4�?O^MAO�>AxEO"x ��O^M u X�Y-V]U­¨
U�O�@CO�V]HKO�HNO^@EYAO^�AD]VGX(YKO�HNH¥>KU�O�@EVWQEX�YAO^H�>KH~M�MAFTU�Vyx%Q�¤?O^VWX(YKO�@�¨)>AH~M­@EORX(YKO�Hkx(O^X�YP¨
HKVWQEX�YAO�H ¡4O^YA@(FT>K{ G�FIH~M+�hv�|K@�MPV]O-YKV]O�@N�?O�Y~FTHKMAO�Dyx(O�H �C@ u �ADWO�U�O D u YKHkx Q�VGX(Y
MAO�@�BCV]H~QEFIx * tku H-Q u DGX(YKO�H4��O^X�YAHKV]SLO�H4MAO^Q�Y~FTD]� HKVWX(Y¥xR�
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BCVWH * DAQ�x(O�U VWQ�xNJLO�H~FT> MKFTHAHrQ�x�FI�KV]D9fTG%O^HAH ORQ­FT>K{�O�VWHAO �?ORQEX(YK@(zTHAS¥x(O�BCV]HA¨
JkFTHKJkQ�{�>KHAS¥x(V u H�U­V]xCO�V]HKO�@¢�0O^QEX(YK@(zTHAS¥x(O�H #�>~Q�JkFTHAJkQ�{}>KHAS¥xEV u H�FTH¥xEG u @�xEO�x^�1��U
Hw>KU­O^@EVWQEX(YKO * x�FT�AV]DWVyx(zIx�MAO^Q�#�D]J u @EVyxEYKU/>~Q *�> O^@E@EO�VWX�YAO�H;fAU/|~QEQ�O�H t O�@(QEX�YAVWO^MPO�¨
HKO%�9@EV]xEO�@(V]O�H­O�VWHAJLO�Y~FTDyxEO^H G%O^@(MPO^H+�)§9F *�>�JLO^Y6(L@�x�HKVWX(Y¥x;H¥>K@�O�V]HKO%YAVWHA@EO^VWX(YKO�H~M
{}O�V]HKO$§\VWQ�Sw@EO"xEVGQ�V]O�@E>KHAJ\MAO^Q5($O^@EO^X(YKHw>AHKJkQ tku DW>AU�O�H~QSfIQ u H~MPO�@(H�FT>~X(Y/O�V]HKOCJLO�O^V]JT¨
HKO"x(O%ªeFTYKDKMPO^Q$=~O^Vyx(Q(X(YA@(Vyx�x�Q��$Z�@ u �0O2§�VGQ�Sw@EO"xEVGQ�V]O�@E>KHAJLO^H t O�@E>K@(QEFLX(YKO�H­v~O�YKD]O�@#f
Q u MKFLQEQ2MAV]O9Hw>AU�O�@EVGQEX(YKO &)(kQ�>KHAJ tLu H-MAO�@%x�FIx(Q(zTX�YADWVWX(YKO�H-¤KY;DAQ�V]SIFTD]VGQEX(YKO�H &)(T¨
Q�>KHKJ8FT�;G%O^VWX(Y¥xR�1§\O�@;Hw>KU­O^@EVWQEX(YKO�v~O�YKD]O�@¢VWQ�xC¤K@ u ¤ u @�x(V u HKFTD6*�>AU 6�>~FTMA@(FIxCMPO^@
§\VGQ�S¥@EO�xEVWQEV]O�@E>KHAJkQ G%O^VyxEO"� �)FT{  =,����Nv;|A@8YAVWHA@EO^VWX(YKO�H~M S¥DWO�V]HKON§\VWQ�Sw@EO"x(VWQ�V]O�@E>KHKJLQ�¨
G%O^VyxEO^H Q�x(@EO��Ax2MAV]O\Hw>AU�O�@EVGQEX(YKO\JLO�JLO�H�MAV]O\O LAFTSkx(O & (kQ�>AHKJK� ($O^V +¢O^@HG%O�H~MP>KHAJ
O^V]HAORQ�z 3¥>AVWMAVWQ�x�FTH¥xEO�H Z�VyxExEO^@(Q�SIFTHAH {}|A@�MAO�H[=~O^Vyx(QEX�YA@(Vyx�x�MAV]O8v u @�MPO�@E>KHKJ
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FTHKJLO�JLO��?O^H G%O^@(MPO^H"� �)(�FK,��[fw�0O�V0MAO�@%Hw>AU�O�@EVWQ(X(YAO * x�FT�AVWD]Vyx�z<x�JkFT@(FTH¥xEVWO�@�x G%O�@�¨
MAO�H
SIFTHKH+� t VGQ�x�MKFT�?O�V.MPV]O #�>KQ��K@EO�Vyx(>AHKJkQ�JLO^QEX�Y;G�VWHKMAV]JLSLO�Vyx2VWU*¡4ORMPV]>KUFf L F f
L -Zf L 0 Q�V]H~MhMPV]O�§\VWQ�Sw@EO"x(VWQ�V]O�@E>KHKJLQHG%O�Vyx(O�H V]HcMPO^HeO^Hkx�Q�¤K@EO^X(YKO�H~MPO�H ��FT>KU­¨
@EVGX(Y¥xE>KHAJLO^H+�rv�|A@NHAVWX�Y¥x z 3k>KVWMAVWQ�x�FTHkx(O[Z�VyxExEO^@NVWQ�x ORQ�QEX(Y=G�V]O^@EV]J«O�VWHAO4Q u DWX�YAO
* x(FT�KV]D]V]x(zIx�Q�{ u @(MAO�@E>KHAJ FI� *�>KD]O�Vyx(O�H�� * O"x+*"x�UNFTHeV]HrZ�DWO�VWX�Y¥>KHAJ\� %A� " %i:9MAV]O���O"¨G%O^V]DWQ9U�V]HKV]UNFTD]O�HcZ\Vyx�x(O�@HG2O�Vyx(O�H O^V]HPf�SIFTHAH UNFTH * G2FT@ * x�FI�KV]D]V]x(zIx/Q�VWX�YAO�@(Q�xEO�D]¨
DWO�HPf���O^M u X(Y�SK(LHKHAO^H�JL@ (��LO�@EO�=?O�Vyx�QEX(YK@EVyxExEOgfw�0O�VKMAO�HKO�HNMAO�@
#�DWJ u @(VyxEYKU/>KQ¢H u X(Y
Q�x�FT�AVWD�FT@E�?O^VyxEO"xMfAO LPVWQ�xEV]O^@EO�H+�
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§\V]O O�VWHA{ FLX(Y~Q�xEO >KHKMcFTU YKzT>42AJkQ�x(O�H t O�@HG2O�HKMAO"x(O #�@�x MPO�@­BCV]H~Q�¤?O^VWQ�>AHKJ VWQ�x
MAO�@ u -?O�HKO­� u YKD]D]O�Vyx(O�@#f��0O�V¢MPO^U�MPO^@8Q�¤?O�VGQ�O�H~MPO�� u YAD]DWO�Vyx(O�@ u YKHAO ���0O�@EJkFTHAJ
V]H
MPO^HV��O^Q u H~FIx u @CU/|AH~MPO�x^��§\V]O�U�O�VWQ�x(O�H
¡4VWS¥@ u G2O�D]D]O^HAJLO�HKO�@(FIx u @(O�H S u ¤A¤0O�D]H
V]YK@EO &�O^VWQ�xE>KHKJ V]H[O�VWHAO�H6��O^X(Y¥x(O^X(SwY u YAD]DWO�Vyx(O�@9FT>KQSf0MAO�@�MAV]@EO�S¥x\FTH MPO�HA#�¤K¤AD]V]¨
SIFIx u @­FTHAJLO � FTHKQEX�Ykx G�VW@(M.�[§\O^@ ��ORX(Y¥xEO^X�SwY u YKD]D]O�Vyx(O�@­O^V]JLHAO"xNQ�VWX(Yc�0O^Q u H~MPO�@(Q
{}|A@2MAO�H��)@(FTHKQ�¤ u @�x%Y u YAO^@
&)O�VWQ�x(>AHKJLO�H����¦H�QE¤?O *�VWO�D]D]O�H v¢zIDWD]O�H;fwV]H-MPO�HKO�H *k� (��
O�VWHAO � O LPV]�KD]O +¢O�@E�KV]H~MP>KHAJO*�>KU #�¤A¤KD]V]SIFIx u @$�?O�H (TxEVWJIx
G�V]@(M�fwS u U­U�O�H�FTHKMAO�@EO&)O�Vyx(>AHKJkQ�{ u @EU�O�H$G�V]O8� u F LPVWFTD]D]O�Vyx(O�@�*�>KU*BCVWHKQEFIx+*L�
=?>A@1¡ u MAO�D]DWV]O�@E>KHAJ�MAV]O^QEO�@)BCV]H~Q�¤?O�VWQE>AHKJkQEFT@�x1U/>KQEQ1MPVWO2Z�@E>AH~MAU u MAO¢V]U ��O^X(Y¥xE¨
O^X�SwY u YKD]D]O�Vyx(O�@�O�V]HKJLO�¤A@�zIJTx G%O^@(MPO�H���§\VWO^Q2SIFTHAH-MP>K@(X(Y-MPV]O + u @EJkFT�?O9MPO^@2O�DWO�S¥¨
x(@EVWQEX�YAO�H�v~O�DWM t O�@�x(O�V]D]>KHAJ9VWH­O�V]HKO�@ 6�>AO�@(Q(X(YAHKVyxEx(Q � zLX(YKO2V]U � u YAD]DWO�Vyx(O�@¢�?O G�VW@ESkxG%O^@(MPO�H���§\V]ORQ�O/v~O�DWM t O�@�x(O�V]D]>KHKJ
SIFTHAH�FTH~FTD DwxEVWQEX�Y FTH�MPO^H C @�x(O�H[MPO�@\MPVWQ�Sw@EO�¨
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`B���BJHS7CB 1 � &[B j 1 #�D]¨
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v~O�DWMAS u U�¤ u HAO^Hkx(O�H4FTHK@EO�JLO�H��;§9F�H u @(U�FTD]O^@HG%O�VWQEO8O^V]H-BCHKO�@EJLV]O � > ��QEO�HASw@EO^X�Y¥x*^>A@�BC�?O^HAO/JTO^{ u @(MAO�@�x�VWQ�xMf.Q�x(O�D]Dyx8MAV]O^Q�STO^V]HAO�BCV]H~QEX(YK@(zTHASw>KHAJ
MAO^Q +¢O�@({}FTYK@EO�H~Q
MKFT@^� ��H�#��~QEX(YKHAV]x�x %A� %A� % G2O�@(MPO^HhBC@EJLO��KHKVWQEQ�O
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� u YKD]D]O�Vyx(O�@EO^V]HKQ�¤0O�VWQ�>KHKJNJLO *�O^V]JTx^�
�8O�HKH¥x�UNFTH�MPVWO9x(@(FTH~Q t O�@(QEFTD]O/O�D]O�S¥xE@(VWQEX(YKO�>KHKM-UNFTJTHKO"x(VWQEX(YKO�v~O�DGM t O�@�x(O�V]DW>AHKJ
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� * G��  S�����>AH~M QEX�YAD]VWO��Tx�UNFTH-MAV]O9BMLPVWQ�x(O�H * G%O�V]¨
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 S���� � %A� " Ii:
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¡ u MAO�HhO LwVGQ�xEO^HkxMf�VGQ�x�MPV]O
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BCV]HKO�G%O�Vyx(O�@EO t O�@E�K@EO�Vyx(O"x(O #�@�x%MPO^@CBCVWHAS u ¤A¤KD]>KHAJ/Q�V]H~M * X�YAD]V]x *�Y u YADWD]O�Vyx(O�@^� ($O�V
MAO�@8BCV]HAS u ¤K¤ADW>AHKJ-MAO�@8BCHAO�@EJLVWO�MA>A@�X(Y * X(YKD]Vyx+*�Y u YKD]D]O�V]xEO�@OG�VW@(M MPVWO &)O�VWQ�x(>KHAJ
MA>A@(X�Y * X(YKD]Vyx+*�Ogf.MAV]O/V]H�O�VWHAO�@�ªeFTH~M4O�V]HKO^Q�� u YKD]D]O^VyxEO^@(Q�O�V]HKJLO��A@(FLX�Ykx9Q�V]H~M�f?V]H
MAO�H #�¤A¤KD]V]SIFIx u @ u MPO�@CMPV]@(O�S¥x;V]H~QC¡�FIxEO�@(VWFTDKFT�AJLO^Q�x(@(FTYAD]x^��§�VWO &)O�VWQ�x(>AHKJkQEFT�AJkFI¨
�0O�MAO�@ * X�YAD]V]x *�O�STFIHKH[MA>A@(X�Y[MAO�@EO�H #�H u @(MAH¥>KHAJ >KH~M Z�O u U�O"x(@EV]O��?ORQ�xEVWU­U�xG%O^@(MPO�H�� * u VGQ�x8O^Q9FT>~X(Y U (LJTDWVWX(Y;f�MAFLQEQ ��O^MAO�@ * X(YKD]Vyx *NMAV]O­JLD]O^VWX(YKO &)O�VWQ�x(>KHAJ
FT�KJLV]�PxR��§9F *^>�SIFTHKH[Q u G u YKD1MAV]O��K@EO�Vyx(O * O�Vyx(O � ��>AO!IL£^f?§9F t  KI��;FTDWQ\FT>~X(Y MAV]O
QEX�YAUNFTD]O * O^VyxEO­MAO^Q�� u YADWD]O�Vyx(O�@(Q � J%MAD � *  T �� t O�@ G%O�H~MPO"x G%O^@(MPO�H�� + u @�x(O�V]D��0O�V
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B�� *�V]O�H *L�-§\V]O � u U u JLO�HAV]x(zIx­MAO^Q�vKO^DWMPORQ G�V]@�M
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d ��� ��	 9 ��	 HIA�� �FB ��	 � � Z � � �>=�	 
����<B �>=���� � � � ��	 U � � 
:AN9 ��	 \_^ �f9 ��� ���>=F; � � ?rA�	WE
����� � ��	 � �tUoAN9��>=F=�������� 	:B 9 ��� � � � � � � � 	:BYHIA 	 U � � ��� ���G=�����	 � ���L9���	 �
	�9 ���>E
����� � � Z � � �>=J;������ Z ���@=

��G\ � " � �
� Z � ��� ��������	:B ���
	���� 1 Z:Z =��F?�� � A���� ���
	:B ����� � " � �d ���aU � � ��� ���G=�����	 � ���L9���	 �
	 ���
	���� 1 Z:Z =��V?�� � A�� ����
�� � " � /e9 ��� ��	 �����
	���	 1 ;NE
� ������� 	:B ��	 	�����
 � H ����� 	:9���� � />P��@9NA���
 �
	 ��	 � ������� 
����@9N=�����
���	)�kA�	�#:B�� ��� � �FA�	���	; � � � ���>;���	 � �
�L9 ��� 9���� � ����
��G= � ��	 9����`U � � ��� ���G=�����	 ; ��� ��	 � ������� 
����@9N=�����
���	
� � � � � � � 	:B ��� � � ��	 " � ��� � � � � �>=�	�� (����>= ��� � ��� / ���
	�� �(�rBr=�����
 � � ����
�	��>=V=�� ��	:99��G;���� 
:A �OAGB ��	�� � � � � � � � 	:B " � ����� ����� 
���	 �[d ���)� ��� � � ���V=
� 	:B ���<\_Ar=FB � � 	NE

 � 	:9	9���� ��� 1 ;�����
 	�� � � % � % ���L=�� � � ��� � ��	%� ��	 	:B�����6 ��	��

����� � 	F
�� � 
�	 � ��� 	F�
s 	 � �F=V9 � � 4 ��� � ���
	��  j? � "�" � 9���� ����� �:=������ � ��	 1 	:A � 9�	 � 	:B " � ����
���	 T HNBr= �\ " b 
 
 ; ` V � �pA � 9 ��� ��/ 
���	 � ��� ��/pAr;���� � ��	:9 � 	 � ��� �[b � 	D9�9 ��� 1 Z:Z =��F?�� � A����
����	:9 � � � ?rA�	�� � � 	 � ��� " ��� " =������ � � 	:B 
���� " ;�� ���gd ���fU �F? �<A � �@=F=���	:=������ � ��	WB � �
� 9
� � 
:= � �������K^W; ��� ����	���	uAN9 ��� " � ��� " A�
W=V=���� � ��� ���
	:B���� Z ����� � /r9 ��� A�� � 
:ArBrA 	 �G= Z AGE

� � �
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1 1 	

=�� � ��������� � � �
	:9 ��	D9 ������
 � 	S9 ��	  ��� � ��	 � � 	:9���	];���#�	D9 ��	 � R � " �]H ����
��
	:9�����	�/9������QU � � ��� ���G=�����	 	 � 
��S9���� 
���� " ;�� � ��	tb�� 	:9��u^:;���� Z �<A Z A�� � �FA�	��G= ��� � � � � �
� ���L9 ��	�/ � �
�L9Y9 ���
�!\
��	 HIAr=
��� ��	tHIA�	 3 
 / 3�� 	�����
 � ?rA � Z =�� ��� ;��@=��r9 ��	 �fd ���
��� � � � � � ��	SU � � ��� ���G=F;:=$���L? �K=����>B ��	 � �W\N? ������� ������
���	  � �G; ��	 � � � ���
	���� � ���CE9 ��� � ������
����  ��������� 
 	�� ��� HIA�	 4 
 D!4 
 E2E)-�/J9���� ��� 1 ;�� � � 	:9 HIA 	 % 
 ; " � �
4 
 
 EAE HIA�� 9 ��	 �k\
��	 � � 	:9���	 � 
���� � ������
 � 	D9 �>=��>? � �<A � �GB�	�� � ������
 	���� � ���G=
� �:\ B ��
 � 	WB � ����	:9��Sd ���� � �G;�� � ���L9���	 �TA � A�
W= �
	 9���� �>=��>? � �LA�� �GB�	�� � ������
���	
�G=�� ��� ��
 �
	i9���� � 
���� � ����� 
���	; ��� �:=�� � �FA�	i;����<^�� ? ������
 � �VB � /�9 � ����� � �>B ��	 �

WE
� ��� �>=��>? � � ������
���	
� ��� � \ � 
��FBr? ��� � 9 ��� �>=��>? � �LA�� �GB�	�� � ������
��iq �>=V9 �G; �TA��<;������ ��	
��	:9 ����� 
 ��� � � � � ��	�� 1 =�� " ��� " B�� � ����	:9 � �:\p9���	  � �G;���	Ym[U � � ��� ���G=F;W=4� � ? �T " D/�2DgX���4 
 D"3 
 D�3 
 EAE�� V B ��� �A6)� �V=V9 ����% � 	WB �>A��L9 	�� � � d ����� �f;������ � " ��	\_^ �< �
	 � ���<? ������� �V?���	 � 1 Z ����� 
��uU � � ��� ���G= Z � ����� � � �����*d ������� ���
	D9 " � ����� � ��	
� � � 9���	 U � � ��� ���G=V9 � � ��		9���� �k\ ��	 � � 	D9[9 ��� " �G= � ��� � �G;�� ��	 X �G;��>=V=�� � �54 � �W\ EB �>=���� � � � �*U � 	����<? ��	 	 � /�9������ �TA � A�
W= 9 ���� � �G;�� �C=�� � ��� 
i9 ���!U � � ��� ���G=�	 � �B ��� ��	WB � � 
���� � ����� 
�� � ��� � \ � 
��FBr? ��� � ;������ � " ��	&/ � AN9�������
 ���
	�� 
:A �SArB ��	�� � �TE
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�]� ��� � �����	� � � � !�� ���
��� ��� � &����.(�� / � ��0�� � 
 1 1 	

� � � � ��	:B ������� 
 � ��� ��� ���L9 � ( � � �>B �
	�	 ����� � =���� 
����  ��� �:=�� � �VA�	���	 ;���#�	:9�� �
������
.9 ���tB ������� � � 1 	:A��L9 	 ��	WB ��� � 
���� � ������
���	 � =�������
:B � � ����
 � /k9�� 
 � �G=V=��U � � ��� ���C=�����	 
 �G;���	 ����	��fX ��� Z ����� � � ��HIA�	 $ 
 
 5 �

d ��� �k\ ��	 � ���L9 �
	o9���		\_Ar=FB ��	D9 ��		�kA�	�#WB������ � �FA�	���	 � 	 � ����� � ��
 � �

��� � ;����:; ��� � ; �:6 6 �	��
��
��
	9�� ;���� d ��� ����� �:=������ � � 1 	WA��L9 	 ��	:B ��	 � � Z � ����
 �9���� �
	�� �F=V9 � �54QB � " ���FB � ��	%�kA�	�#WB������ � �FA�	�/ �G=F=����L9��
	WB � � ���L9���	 	 ���*9����
; ��
���� " ; ��� ��	 b�� 	:9�� " � � � � � � � ��	WBa9����*U � � ��� ���G=�����	 ; ��	 � � " � �

� ������
 ��� �:6 6 �	; ��
�����
	9�� ;����
d ���#U � � ��� ���G=�����	 � ���L9���	 � ��������
W=���� 6r=���� 
9 � ��� 
tU �F? �<A � �>=V=�� ��� � � � � � �!d ��� � 	����<B ��� � ���L9o^:;����k9���	 " A�
W=F=���� � ���
4 ���
	:B ��� Z ����� � �gs � � �@B ��	���� � "<" ����?rA�	 H ��	 � �FA�	��>=F=���	 � � � � � � � 	:B � �
� 9
����	�� " ����� � " =�����
��fs �TAr=���������	WB ��� �!\
��	 H ��� � ��	D9 � � T ��� � �F=V9 � � 3 V �Kd �������
� �
� 9 � �>B ��	i9����*B��<A�6 ��	iX ��� Z ����� � ������	 � ������� 
����@9 � " � ������
���	 " ��� " B � �
��	:9 9 ��	 	�����
 � ;���
���� " � ��		b���	D9���		;���	�� � �FB � �

���	��� 
���� ��
��
��
	9�� ;���� d ���tU �F? �<A � �>=F=���	���� � � � � � 	:B ��	:9 9 ���i?rA�	 H ��	NE
� �FA�	��@=F=�� � � � ��� � � 	:B � ���L9���	 " ��	���� 
�� � A�
�	��a; ���TA�	:9���� � 1 	 Z ����� ��	WB?rA �];���	������ � � ����	��ts �TAr=���������	WB � ���t; ���k9���� U �V? �<A � �>=F=���	���� � ��� � � 	:B
� �
� 9 	�����
 � H ��� � ��	:9�� � � 1 ���TB ��
���	D9 9��@HIA�	 � ���L9���		� Z � ��� ��������	WB ��	
� 	o9 ��� " 1N; � �V9N?rA�	�#WB������ � �FA�	 HIA��<B ��	:A � � ��	 �

d ��� " A �OArB ��	�� � � � � " � 
:=���	 T� 	! V /�q �>=V9W^W; ����
���
 ��	WB � � ��� � � T� 	"$# V ��	:9c9����
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�����	� � ���	��� � ��� � ���	� � �������U � � ��� ���G= ���FB ��	 ����
 �G\ � b ��� � X ��� Z �
s �TAr=�� � �FA�	&/ � Z � " �Nb � � � �>?�� Z ��� % � � 3 J�I�G�H 5 $ 
 
 5
 � �G;���� mA3 
KJ�I�G�H 5 3 
 
 5
" ��� " B � � 4(4(4 
KJ�I�G�H 5 � 
 
 5

4 % %(3 J�I�G�H 5 4 
 
 
 5
d ����
 � ��� $ m � 
PG�H�I E �

� 
���� � � � ��� � \ �NM : $ � O I 5 E $ 
 
 5
% � O I 5 E 3 
 
 5
4�� O I 5 E � 
 
 5
4 
PO I 5 E ��4 
 
 
 5

��� �������VA�	��T?rA ��� � > L ,5- Y @ L�,.- 
 / � % $ 
 
 5

 / �rm � 
 
 5

 / � 4 % 
 
 5

 / 3 3 4 
 
 
 5

 / 3 
 ��4 % 
 
 5

� �>= �Wn ��� � ��> L m / �
 � �G;����s �TAr=�� � �FA�	 �>=��>? � ��� � ��� � \ �NM �98 ��: 
 / 
 4
	 I E
" ��� " B � � �>=��>? � ��� � ��� � \ �NM �98 ��: 
 / 
 3�	 I E

� � � � =���� ��	[X ��� Z ����� � � � ��	 ��	 	�����
 �G=F; 9 ���pU � � ��� ���C=�����	 ���
	:9O\_^�� �G=F=�� �kA�	�#WB��WE
��� � �FA�	���	 ��� � 	D9 � 9������ ���0� � Z � � �>=�� �
	oX��G; �>=F=�� � � % " � ����� � ��	WB �>\ ����� � �

����� � � ��� 	F����
���� 	 ����	���
 � 	F�
( � 	 ����
 � �/� �
� 9O9 ���*X ��� Z ����� � � �L\ �>= 9jH ��� � ���F=�� 	:B ;���� � ���
	a?rA�	 H ��	 � �FA�	��>=F=���� � �TE
� � � � ��	WB � 	 � ����� � ��
 � �ed � " � � ���L9 ��	u9 ��� H ����� 
���� " ;�� � ��	fb�� 	:9�� " � � � � � � �TE
� ��	WBi9����]U � � ��� ���G=�����	 ;���	 � � " � � d ���ab�� 	:9�� � ��� 9 ��	 � � � ���
	���� " ��� " ��� � �HIA�	 3 5 I n ��� � � � � � �"qJ^��	4 
 EAE 9����L? � b���	D9�� � ��� � ��� Z 
�� ��� � � � 9�� " �
����	�� " ��� " =������ � � 	:BOHIA�	 % % G
O ���<\_A��L9����<=���� 
��
� �V=V9 � � $ " ���FB � 9 ���pX ��� Z ����� � � �L\ �>= 9jH ��� � ���F=�� 	:B ��	 ����	���� 
WA�� � " A�	 � �G=���	� � 
 	�� ���
�
	o9 ���)U � ��� � 9���� " ��� " B � � ��;������ Y $����5EAE 	�����
 $ 
 n ��	D9 	���� 
 $ 
 
 n��Js 	WE
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	�����
 �G=F;u9���� ��� � � ��	 $ 
 n ��� � � � � ��	 ����� 
S9 ����U � � ��� ���G=�����	S?�� ��� /r9 �k9����pb�� 	NE9�� 	WA�� 
 	�����
 ��� � � ��B ��	 �:B ���
	D9 ����B��<A�6 � � 	����LB������ ��	WB ��	 � �:\)9 ��� U �CE
� ��� ���G=�����	 " � ^:;���� � ���GB ��	 � d � ������
 9 ���OU � � ��� ���G= Z �<Ar;���	 � ������� ��� � ��� 	:A���

��� � 
���� � ������
���	 � =������ 
WB � � ����
 � ;�� # 	D9 ��	�/ ��� � 9 ��� " A �OAGB ��	�� � � � ��	���	:9W=���� 
B��<A�6�� � ��� 
 $ 
 
 n 
 �G;���	 ����� 
 9 ���uU � � ��� ���C=�����	 ��� 9�������
 ����
�	�� ��� =�����
 % 
 
 5
��� � � � � � �cd � 9 ���	b�� � � � HIA�� �G=F=����39�������
  � ��� 
:=
� 	:BY^:;���� � ���GB ��	 � �
� 9
��	:9 ������
"9����[U � � ��� ���G=�����	 � ���F= � ������� B��@B ��	������ � �VB �G;���� 
�� � � ��	&/ ���<B �>; ��	 ������

P��@9WA � 
 \_^�� 9���� ���
	 " �>=
	���	 U � � ��� ���G=F;W=4� � ? � ��	 � ��������
����@9W=���� 
��[X ��� Z ����� � ��� ��	
��	:9 ������	 � � � ��
���	aX ��� Z ����� � � �<B����r9�����	 � ��	�� d ��� � ��� �:= � ����� ��	D9 � " A �OArB ��	�� � � �; � � � �GB �  ! � 	�� L � Y�� � � � � �gs 	o9���	 1 ;:;��F= 9���	WB ��	 ���
	D9 9 ���fX ��� Z ����� � �����T?��CE=���	SP�� � ���F=�� ��	:B � Z ����� � �
 jAr=F= 9 ��� " A �OArB ��	�� � � � ;�����Br=�������
j;W=����F;���	:9���� �kA 	�#:B ����� � �FA�	OH ���<; ��������� ��� ���TE9���	�/ � � ��� ���
	��[?j=����
	���� � " ��� " ��� � � B � � � 
:= � � 	D9 9���� � � 9 ��� � ����� � ��	WB ��� �:\ E
	 � 
�� � 9 ��� 
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" ��� " =������ � ��	WBiAN9 ��� � � ��� ��	 9���� \_Ar=FB ��	D9 ��	 �kA�	�#:B�� ��� � �FA�	�% � 9���� U �F? �<AGE
� �@=F=���	:=������ � ��	WB ����
�� 
 �!� ���L9���	��
s 	 � �F=V9 � � ����� � 9���� � ��� �W= � ����� ��	D9 �pX ��� Z ����� � � �<\
�>=V9NH ��� � ���F=
��	WB*;����r9���������� �kA �SE;��
	 � � �FA�	 " � ����
���	 �)b �>B ��	 9 ���!q ��
:=���	 �k9����!s �TAr=�������� 	:B ���<B �F; � ������
tB �>B ��	NE
^:;����u9 ���]U �F? �<A � �>=F=���	���� � � � � � 	:B ����	�� 9 ��� � =���� 
 
���
���� � " ��� " ��� � � /DP��@9WA���




� � � � � !�� � �
([ ��
 � � �

416300 T in K 1000400 T in K

30 s 300 s

HO

HSF

=4,6

=0,36

HO

HSF

=12,79

=0,13

������� �C� � � � � � �����	���.��� � ��� �	� � ����
'	 ��� � � !�� � �
([ ��
 / � (�
 %'	[���	��� � (�
 � 	 � � ������� �

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

	 �
��� � ���=(�����:
��� � �	��� � ���
(�� � "$(�
 � ������� ��� ��
 � ���=!�� ��� �	����� 1 1

��� � 9 ��� " A �OArB���	�� � � � ����
 �pB ��� ��	WB T� 	! � 	�� L � Y $ � � � � ; " � �
�
� � V � d ��� �
	�� �F=V9

� � %u9�� �<B ��� � �@=F= � � �>=��>? � � ������
��Qq �>=V9NH ��� � ���F=
��	WB " ���FB � /W9������ � � � �<? ��� ���TA�	�� 	 " ��	9�����R ��������
��Q\ ^��*9����������0������
 �G= � ��	 ���
	D9 T� ! �98 ��: Y $ � � � V �

100000 | | in V/mE

HO

HSF

=1,32
=0,5

������� �C���C��� ���	�	��	 ����� �����$&���� ����� ����
 � ����� � � ���.&�� / ���� � 	 ��� � � !�� � �
([ ��
 / � (�
 %'	[���	� :
� � (�
 � 	 � � ��� ��� � ����� � � � � ��
 
��
����� � � � 
 � ��� ��� ��

	 �
��� � � �=(�������� � �����
� ���
(�� � "$(�
 � ������� ��� ��
 � ���N!�� ��� �	� ��� 1 1



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

	���(�
 � ���	��� � �������?> ��� � ��

	 � ���.(["�� �	� ��

	:# %7� ' , � ��! " # % �

d �S9���� " � � Z � � ������� 
��Q9���� ��	 
:A �SArB ��	���	 � � � � � � ��	WBSA ����	 ������
 � =�����
 �
	o9 ���
�>=��>? � � ������
���	cq��@=V9jH ��� � ���V=
� 	:B =����>B � / � �
�L9 ��� qDAr=FB ��	D9 ��	�9���� ��	 " A �OArB ��	��FE
��������� 	:B � 	:B���� � � �@; � �[d � " � � �
�L9 ����	�� " � ��� � � ���
	�� Z ������� 	:B T " � % V � 	 9 ���
" ��� ����� � ��	 ����	�� Z ����� ��	WBaB �>B ��	j^:;����<=����>B ��	D9 ��		b � 	:9 ��	:B �>;�������
 � T �kA�	�#WB��WE
��� � �FA�	 % V � R � ���
	��OB �>B ��	 ����� � �FB ��� ���<?rA Z:Z =
��	WB " � � �
	���� ����� ��	 
��G; ��	Y9����
; ���V9���	 " A�
W=F=���� � ���gA � � 
:ArBGA�	 �G=��KnJAr=�� � ����� � �FA�	 T ��� � �V=V9 � �54 V �ed ��� � � � 9���	u;����FE9���	 ���
	 � Z ����� � 	:B ��	 � ��� �:= � ����� ��	D9�� �@=��>? � �<A � �GB�	�� � ����� 
��Kq �>=V9NH ��� � ���F=
��	WB ��� � �
	
� �V=V9 � � m " � ����
���	�� � �!?�� 	�	t9 ������
t9��������OU �A6�	 � 
�� �*P��R9NA���
 	 ��� ���
	��SB �ME

200000 | | in V/mE

HO

HSF

=1,38
=1,55

������� �C� � ��� ���	�	��	<����� �����$&���� ����� ����
 � ����� � � ���.&�� /�� �� � 	 ��� � � !�� � �
([ ��
 / � (�
 %'	[� :
�	��� � (�
 � 	 � � ��� ��� � � � ����� � ��� � ��
 
�� ����� � � � 
 � ��� ��� ��

	 �
��� � �
�=(�������� � ����� ��� � ���
(�� � "$(�
 � ������� ��� ��
 � � �=!�� ��� ������� 1 1

� ��	WB �<� ���<; ����������� 	:BO9 ��� " A �OArB ��	�� � � � ����� ������
 �!� ���L9���	 T� 	! �.8 ��: Y $ � � � V �
b �@B���	"9���� 	 � 	�9NA Z:Z �>= � ��	 � ����� � ��	WB,/ 9���� �
	�9���	 �k\
��	 ���
	WB ��� Z ����� ��� ���L9 /
���LB��V; � ������
 ����	�� ��� � ���<Br=������ 
 " ���kA�	�#:B�� � � � �FA�	 4 
���
���� � ��	:9 9���� � � ; ��� E
����� � 	t9����uX ��� Z ����� � ���`9 ���*b � 	D9 � � 	WB � Z ����� � � " ��� " � � � ��� � �F=V9 � � 4 
 " ���FB �9����fX ��� Z ����� � ���TH ��� � ���F=
��	:B���	 	�����
 $ 
 n � 	D9 	���� 
 $ 
 
 n��Jb �@B���	 9���� 
���
��ME
� ��	 " ��� " ��� � �[?�� 	�	 ������
 9����ab�� � � � 	WA���
 � ��	��FB ��� �G=��f; �����!A�	�#WB������ � �VA�	
4 �
	�	�����
��G=V;�9 ���OU � � ��� ���G=�� 
WA �OArB ��	���������� ��	&/ � 	D9 ��� � ��� �:= � ����� � ���
	�� 	:A���

B ��� ��	WB ��� � � 
���� � ������
�� " A �OArB ��	�� � � � T� 	! � 	�� L � Y � � � � ; " � � � � � � V �



� � � ��� ����� �	�  �(��,	����
��

	���
 � � �

660300 T in K 3000700 T in K

30 s 300 s

HO

HSF

=2,58

=1,22

HO

HSF

=5,82

=0,49

������� �C�9� � � � � � ����� ���
����� ������� � ����

	 ��� � � !�� � �
([ ��
 / � (�
 %'	[���	��� � (�
 � 	 � � ������� �

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

	 �
��� � �
�=(�������� � �	��� ��� � ���
(�� � "$(�
 � ������� ��� ��
 � ���=!�� ��� � ����� 1 1

	:# %7� ' , � ��! " # %��

s 	 �kA�	�#:B�� ��� � �FA�	 $ � ��� 9 ��	a9 ��� ��� 
�� �G=F; � 	:9��FB ��	 � ��	������ � A�� ��	O9 � ��� 
S;�� ��� � E; � 	:9��FB �  ���>=F=���	 � � � ����	������ � 	:9W; � ��� � � HIA�	 3 
 
�� �
	K; ���jBr=�������
���� � ����� � ��	WBT % 
 
PO V ������� � " � �eb ����; ��� ��� � � �
	 � � Z � � �>= $ B � " ���FB � /r?�� 	 	O9 �r9 � � ��
 ���
	�� " AGE
�OArB ��	������������ 	:B	9���� �>=��>? � � ������
���	Yq��@=V9 ��� ����� ������
 � � ���L9���	 �`s 	 � �V=V9 � �54(4 ��� �9���� �@=��>? � � ������
��Sq �>= 9 �C;:B �>;��F=V9�� � / 9���� ������
Y;���� � ��� � ��	:9 � 	:B 9����Q; � ��� � ; � 	NE9��FB ��	  ���>=F=���	 ���<B �F; � � d ��� " A �OArB ��	�� � � � 9���� �>=��@? � � ����� 
���	Yq �>=V9����k; � � ���GB �
��	�9������������kA 	�#:B ����� � �FA�	  	! �98 ��: Y � � � & � 1 ���S9 ��������� 
:A �OArB���	���� ��	 �>=��>? E
� � ����� 
���	 q �>=V9NH ��� � ���F=
��	:B � ��� �W= � ����� � / � ��� �
	2� �F=V9 � � 4 % " � � ��
���	&/ � ��� 
 ���
	��

:A �OAGB ��	���� � � � � � � � � 	:B 9����aU � � ��� ���G=�����	 T� 	! � 	�� L � Y � � � � ; " � � � � � � V �U � � 9���������� �kA�	�#WB������ � �VA 	 ?�� 	�	 � �<A � " 9���� 
:A 
���	 " ��� " ��� � � ���
	��aB�� � � " AGE
�OArB ��	�� � � � ����� ������
 �!� ���L9���	 �

��� � �����	������� �
	�� � � �/����� �
�
s 	i9����,HIA��<=����>B ��	D9 ��	 � ����� Z ���>= " ���FB � � ����
�/�9 �����!9 ��� � 
���� � ������
�� " A �OArB ��	��FE
� � � ;���� � �F? �<A � �>=F=���	 � 	 � ����� � ^ � " � ��	 " ��� ">Z �<A " ��������	oHIA � �G=F=�����HIA�	i9���� �>=��>? E
� �<A � �GB 	�� � ������
���	Yq �>=V9jH ��� � ���V=
� 	:B �G; 
 � 	WB � � qJ^ �QU � � ��� ���G=�����	 � � � B ��� �
	:B ���
� 
���� � ������
����	� ��� � \ � 
��VBG? ��� � � � ��� � �:\ ���
	�� � � � � ����� 
���	:9�� " A��OArB ��	�� � � � 9����



� �[� � ��� � �	��� � � � � � ����� ���
��

	���(�
 � ���	��� � �������?> ��� � ��

	 � ���.(["�� �	� ��


300000 | | in V/mE
2÷

HO

HSF

=2,50
=0,66

������� �C������� � ���$&��	� ���	� ��� � ����� � ��� �	� � ����

	 / � � �� � � 	 ��� � � !�� � �
([ ��
 / � (�
 %'	[���	��� � (�
� 	 � � ��� ��� � � � � ��� � � � � � ��
 
��
����� ��� � � ����� ��� � � � 
 � ��� ��� ��

	�
��� � ���=(�������� � �	��� ��� � � �
(�� � "$(�
 � ������� ��� ��
 � ���=! � ��� �	����� 1 1

15001200 T in K440300 T in K

30 s 300 s

HO

HSF

=26,6

=0,11

HO

HSF

=23,6

=0,12

������� �C��� � � � � � � ��� � �.��� � ��� �	� � ����

	 ��� � � !�� � �
([ ��
 / � (�
 %'	[���	��� � (�
 � 	 � ��������� �

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

	 �
��� � � �=(�������� � �	��� � � � ���
(�� � "$(�
 � ������� ��� � 
 � ��� !�� � � �
����� 1 1

�>=��>? � �<A � �GB�	�� � ����� 
���	oq��@=V9 ���)B ����� 
 � � � � ���L9 ��	��ps � " 1j;�� �V9WAr\ ��	 ?�� 	 	 � � ��

� � � � �>=�� � � H B ��� �
	:B ���!U �V? �LA � �>=F=���	W=������ � ��	:B ����	�� 
:A 
�� " ��� " ��� � � ��� " ���>= � � ���TE9���	�/ 9 � ? ���
	�� � 
���� � ����� 
��Os �TAr=�������� 	:B ��� �!\
��	 ; ��	�� � �FB � � ���L9 � ( � ��� � " =�����

� �
� 9 ��� Z ���G? � ������
���	 ����	���� � " ����	���� �>=��r9 ��	WBO9������k\ ��	 �KA�
 	��ks �TAr=�� � �FA�	����TE
=�������
 � ��� � ��	:9[H ���<B�����6 ��� � 9 ��������	 	 � � " ; � � ��� �pAG=���� ��	 �



� � � ��� ����� �	�  �(��,	����
��

	���
 � � �
3P4�6 7 ��� 7 �C� �C� � ��
�

	�� 
[0���
 / �=( � ([	���
 � � ��� ��� � � ���,� �
!������ 
�����

	 �  � &��.(�� ����� �

��� ���	������� � � � �����	���.��� 	 ����� � � � ����� ���
����� ������� � ����

	���
 � 
�
������ ���,! �����
���?> ��� � �	��
 � ���	��� � ��� � ��


(���� � X ��� Z �
� � � � � � � 	:B ��� � � �
	 n  	! �

	�� L �  	"�# �
	�� L � �
	45

$ 
 � 
 $ 
 
�kA�	IH ��	 � �FA�	��@=F=
$ 
 
 $ 3���% � 
 � 
 � 3 $ �
$ 
 	
	 
 � 
 
 
 � 
 
 � � $ 
 4U �V? �<A � �>=F=��
$ 
 
 � ���54 � 
 � 
 %Cm $ 4(4
$ 
 4 %�� �Cm 
 �54 $ $ � �"�� ; � � 9
� ��� 
�� �G=F; ��� " �74
$ 
 
 	 � � 
 
 � $ � � $ m
$ 
 3�� % % 
 � 	 m 	 � �

"�� ;�� �V9�� ��� 
�� �G=F; ��� " �74��#%
$ 
 
 %�� 3 % 4
��% % 4 	
	 

$ 
 % $ � � 
 
 �54 % $ m 	"�� ;�� �V9
�W;�� ��� � ;���� " �74��#%
$ 
 
 % ��� � 
 �54(4 4 $ $ 


3P4�6 7 ��� 7 �C� � � � ��
�

	�� 
[0���
 / � ( � ([	���
 � � ��� ��� � � ���,� �
!������ 
�����

	 �  ��& �.(�� ����� 	����� �����$& �	�
( � ��	�
�� � ����� ����
 � ���,� ��������� � ����

	 / ���� � � 	 � 
�
������ ����! ��� � ���?:> ��� � �	��
 � ���	��� � ��� �
� � � ��� � � 	:B ��� � � U � � � = �Dq��@=V9 � � �

 ! �.8 ��:  	"$# �98 ��: ��	 W G�� I E X -
U �V? �<A � �>=F=�� 4
��%(3 4
� 
 � ��� 3 �

"�� ; � �V9	�kA�	�#:B�� ��� � �FA�	 4 4
� $ % 
 � 3 
 3 ��� m
"�� ; � �V9	�kA�	�#:B�� ��� � �FA�	 % 4
� $ % 4
� 3(3 4��rm
"�� ; � �V9	�kA�	�#:B�� ��� � �FA�	 $ %�� 3 
 
 � � � $ � 4

s 	 9 ��	YX �G;��>=V=���	 ����% � 	D9 ��� $ ���
	:9Y9������ ��	 	:B�����6 ��	 9���� � 
���� � ����� 
���	 ��	:9
�@=��>? � �<A � �GB�	�� � ����� 
���	uq �>=V9NH ��� � ���F=
��	:B���	 " � ����� � ��	W\ ��������	D9u9����LB���� � �@=F= � �/� ���9���	 � 
���� � ������
���	 " A �OArB���	�� � � � ��	QH ��� � ��	:9�����	 " � 	 ����
 � � 9���� Br^ 	 � � �VB���	`b ���TE
� �)9���� � ���
	���	OU �F? �<A � �>=F=���	���� � � � � � 	:BQB �>B ��	j^:;����g9���	 "�� ;�� �V9W?rA�	�#:B�� ��� � �FAGE
	���	 � l �R9NA���
O?�� 	�	 ������
 � �>B ��	 9 ���gB ��� �
	WB ��	 " ��� " ��� � �*;����:9 ���pU �F? �LA � �>=F=���	NE
��� � � � � � 	:B ���
	���������� � �*9 ��� X ��� Z ����� � ��� ��	 	�����
 �G=F; 9 ���)U � � ��� ���C= Z �<Ar; ��	 
WAGE
�OArB ��	���������� ��	�� � 	D9 ��� ��������� � � ���
	D9 	WA���
 ? ���
	��aB��<A�6 ��	 X ��� Z ����� � ���L9 �4����� ��	WE



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

	���(�
 � ���	��� � �������?> ��� � ��

	 � ���.(["�� �	� ��

" ��	 " ��� 1 	W\ � 	WB � � ��� Z ����� � ��� �(�rBr=���� 
�� �TAo9������f9 � ��� � � ����	�� ��	 � � Z � ��� 
���	D9B ��� ��	WB �  � � 	D9 � �L9��G; � ������
 ��	WB ��	:9#9��	� � � 
WA�
�� " A �OArB���	�� � � � � ��� �W= � ����� � �d ������
 9���� " �����G;���� � " � ��	 9���� " ��� " ��� � �`?�� 	�	 ��� � ��� ���
	��k;���������� � " A �OArB �ME
	�� � � � ��� " ���>= � � ���L9���	 �gU � � 9 ��� "�� ; � �V9�
���� " � 	:BS?�� 	�	 ���>=F; � � ;���� ����
�� 
WA�
���	
" ��� " ��� � ��	����
	�� � � � � ����� 
���	D9�� " A �OArB ��	�� � � � ��� " ���>= � � ���L9���	 �



� �������	��
 �

� -�� � � � �$��� ����� -/�/0

d ��� ����
 	��>=F=�� � � � � � � ��	:B HIA�	 U � � ��� ���G=�����	 ��� � ���
	 � ��� 
 � �FB ����� ����	 Z �<A " �����H ���>=���� �
	:9 � � � � ���>=F=���� " ��� � � �>=V=
� 	:B � H ���<\ � 
 � ��	�� d ��� n �<A " ����� " ��� � ��	 � ���L9���	 � ���GEB �>;:=���� 
YHIA�	 9���������	 � � � � � � ��	WB � HIA��<B � 	:B���	 ;���� � ��� � � � d ���a;�����
���� ���
	:B��>E
��� � " � �u?rA�	 H ��	 � �FA�	��>=F=�� � � � � � � � 	:B ��9����S9 ��	tU � � ��� ���G=�����	 9����]b�� � � �]^:;����9���� ��	 �!; ��� B ����
�� " �:\ ^�
 � � �N=������ � P��@9WA���
 ? ����	�� 
���
���� ��	 " ��� " � � � ��	 " � � b �>EB ��	 9 ���!b�� � � � " �:\ ��
 �k^W; ���k9���� �k;���� B���� 
�� ��� � 9��������u;������ � � � � � � � 	:B � E
HIA��<B � 	:B � ��� � ��� �G=��*9�����s 	�	���� �f9����*U � � ��� ���G=����pd ���������!X ��� Z ����� � ������	 � ���TE
��� 
����@9	?�� 	 	 " ��� � ����� 
��r9��FB�� 	:BOAj9���� (������ � ����� 	:Ba9 ���*U � � ��� ���G=��)\_^�
 � ��	��
d ��� ���
	 ��� � " HIA�	iU �F? �<A � �>=F=���	 " ��� � � � � � � � 	:B ��� � 9 ��� 
��G=F; ���<\_Ar=FBGH ����� Z � �ME
� 
���	D9�� 9�� ��� � �>B ��	 ��� � "%" ��?rA�	 H ��	 � �FA�	��>=F=���	cU � � 
WAN9 ��	�9����	b�� � � �����B �����	� � ��	 � Ar=
��� ��	 ���
	����	U � � ��� ���G=�� ��� " ���:B ��� �
�L9�� d ��� 9 ��� � � H ���<;�� 	WE9���	���	 
���
���� ��	 " ��� " ��� � ��		H ��������������
���	 ;���� �
	�
WA �OArB ��	���	 �>=��@? � �<A � �GB�	�� � � E
��� 
���	 q��@=V9 ����	 
���
���� �fX ��� Z ����� � ���<B����r9 ����	 � ��	�����U � � ��� ���G= �D9����f9 ���������*;��ME
��� 
��r9��FB ��	]Aj9���� " ����� � ��� ��	f? � 	�	���	�� ( � ��� � " =�����
 � � � ��� ���
	u9����e?GA�	 H ��	 � �VA�	��>=V=���	
� � � � � � � 	:B ��	 � B �>B ��	:B ����� � " � ���*n �<Ar;:=���� ���:\ � d ��� �k;���� B ����
���	����
	����kU �CE
� ��� ���G=��)B �>;���	 � �:\ B�����	:9	9 ����b � � � ��� � ��� 
W=�� 	:B � 	����<B ��� � 	 ��
 � � R �OB �>;�� 	:B
�G; �Qd ��� ( ��	 � ����� � �
�L9 9 �r9 � � ��
 ���>=F; � � ;���� 
WA �OArB ��	���� U �F? �<A � �>=F=���	W\
�>=V9
� � � � ��� �G=��Q9 ��� �k;���� B ����
���� 1 ; 
��F=F\
� ��� �(�GBr=�����
 � 9������kA �];��
	 � � �VA 	 ; ���V9����
� � � � � � � 	:B ��� � � 
:AN9 ��	 � ���
	�� �TAr=���
����kA��];��
	 � � �FA�	o;��@9�� �<\:P��@9NA���
 �TA��<Br\ �C=FE
� �FB ���enp=�� 	 ��	:B � 	D9QB �����FB�	�� � ���  ��� �:=�� � �FA�	�� � ���<? " ���:B�� �G9 ��� �
	]9���� ���GB � ���
	D9
�

��� �



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

 � ��� ��
��
�TA � A 
:= �>=��>? � �<A � �GB�	�� � ����� 
�� �G=�� � ��� 
 X ��� Z ����� � � �<\
�>=V9NH ��� � ���F=
��	WB ��	tH ���<=�� �TE
�T=�����
 " � ;���� ����
�	���	��
d ��� Z � �
	 " � Z ���>=F=���	;�kA�	 " � Z � � HIA�	tU �F? �<A � �>=F=���	�� Z:Z =��F?�� � A�� ��	 � ��� 9 ��	 �
	 � �CE
Z � � �>= %!B � " ���VB � � ����	�� 	���� � � � �VB ��U �rBG=�����
:? ��� � � 9���� �>=��>? � �<A � �GB�	�� � ����� 
���	 � 	D9
� 
���� � ������
���	 ���FB ��	 ����
 �G\ � ��	fHIA�	��k\
��	];���� � � ���F=���	 " �u? ��	 	���	 � � �
�L9 ��� " � ��� E
� ��	tX ���V= 9 ���6� � Z � � �@=�� ���
	:B �>\ ^�
�� � ��d �G;���� ��� � 9 � ��� 
o9���� 1 	 � ��	D9 � 	:B � � � � � E
� � ����� 
������ ���<\ � 
�� ��	 ����� � � �G=��FB ���
	�� � ��� 	 � � � � � � H � 1 �������GB �)^W; ��� 9����  ���G=�� � � �9���� � � � � � � � 	:B �(�rBr=�����
 ��d ����� �������<\ � 
 � ��	 � ��� 9 ��	 �
	t9 ��	o\ Ar=FB ��	:9���	�� �CE
Z � � �>=
	 " � � � ��� � � ���F=�� 	:BSH ��������
����@9 ��	������k\ ��	 
������ 	:B � " ArB ��	 �
qJ^�� ���
	�� " �NH ���<=��������FB �#� A���
��������GB � 9���� � 
���� � ������
���	 � A��<B � 	WB ���
	��k\
��	 � �����
����	��SB ��	�� ���SUoAN9��>=F=�������� 	:B �TA � A�
:=g9 ��� �>=��>? � �<A � �GB�	�� � ����� 
���	 �G=�� � ��� 
Y9 ���
� 
���� � ������
���	 � A��<B � 	WB � ���<\ Ar=VB���	��hs 	#9 ��������� 1 �<; ��� ��� �
�L9 ���
	 	���� � � � �FB ���
� 	 �9� � �<\ � � ���L? " ���WB HIA��<B ��� � �>=V= � ��� � � 9���� ?GA�	 H ��	 � �VA�	��>=V= ;�� � � ���>; ��	����!\
��	 �U �V? �LA � �>=F=���	��r\
��	 � 	D9 �kA �];���	�� � �FA�	���	 � ��� 9���������	 ��	 � ����� � ��
 �#� ���L9���	 ? ��	NE
	���	 �

d ���	9�� " � ���
	WB ��� � � " � ��	 	 ��� ��� ������
���	�U � � 
:AN9 ��	 ; � ����	 ���:\!9 ���SU � � 
:AN9 �9����&#�	�� � ��	 d �$����� ��	 " ��	 ��� ( ��� � ; ��� ����� 
 ���:\ � � � Z � � �>= $ " ���VB � 9���� " ��� � �>E
� ����
 	 ��	WB!9���� �>=��>? � �<A � �GB�	�� � ����� 
���	]q �>= 9 ��� ���
	:B ����� � " � ��	 �����<\ ��
�� ��	 � b ��� � ���
� �
� 9�9 ���	UiAj9��>=F=���������	WB ��	:9�9���� ���
	CB � ���]H ��� ����
����@9���	����OU �F? �<A � �>=F=���	����
	NE
� Z ����� ��	WB ��	 ��	 � ����� � ��
 � � � ��� � � �C=��FB � ���L9 9������ ��� � ��	:9 � 	:BoHIA 	 ;�� ��� � ; � 	NE9��FB ��	oU �F? �<A � �>=V=���	 � ���>=F=���	 ��	:9	9 ��� ��	 ���
	 B�� ��� � �W\ 9���� " A �SArB ��	�� � � � ���
	����U �V? �LA � �>=F=���	W\
�>=V9���� � 	 � ����� ��� 
 � �gd ��� ��� " ���>= � ��		� ���<; ����������� 	:B ��	 ���
	:9	\_^ �)9����
�kA�	�� � ���:? � �FA�		HIA 	��k\ ��	 " �:? ��	W\ � � � ��������	:9��
d ������	 � � Z � � �>= 	 B � " ���VB � � 	 ��� ��� ������
���� ��� ����
�	 ��	WB)HIA�	 � ��� 	 ������	 � ��	 � 
���� � � E
��� 
���	�� A��<B � 	WB ��	Q; ��������� � �>; ��	W\ �G=F=���� �W\N9 ��� � ���<\ � 
�� ��	f9 ��� #�	�� � ��	 d �$����� ��	WE
" ��	�� � ��� � � �C=��FB � �
�L9S9��G;������ � ��
O9 ���Kb�� � � �@^W; ��� � ���GB ��	:Bk9 � � ��
) � ��� 
W=�� 	:B; ���<^�� ?�������
 � �FB � �td � ����� 
"9���� b�� � � ��� � � ��
:=
��	WB � �W\_B���� 	D9 �

 � ��� Z 
 � ���V?��G=�� E
��� 
���	 ���VB ��	���� 
��G\ � ��	 	���� 
 � � � � 9 ��� ^W;:=���� 
���	 #�	�� � ��	cd �$����� ��	 " ��	�� 	 ��� � "
�OAN9 �>=V=������ ��	Y=������ � � � ���L9 � ���
	��uH �r=F=��VB 	������ � � �FB �OU � � 
:AN9 � ��	 ��� ���L? �>= � ��� ���9���������� � ���L9���	 � ��� � �G;:B � � � 	D9 �>= � �
� � � � 9 ���[s 	:\ A�� � � � �V? � � ��� � ��	:9�� 1 =FE
BrA�� � � 
�� ��	cH ��� � ��	D9 � � ���39����  ��� 
 � ; ���L?���� � HIA�	 #�	�� � ��	 �k;���� B���� 
���	 �
	WE
	�����
 �G=F; ���
	����)9�� ���V9���� ��	����VA 	 �G=���	 ��	 � �>B �>=�� ��� �FB ��	 � � ��� ����� " � 9�� � �@? � ����� ��	��X��<A � " 9���� 
WA�
���	 � ��� 
���	 � ����
�	�������
���	 1 �:\ � � 	:9���� � ��� 9 ��	 ; ��� 9 ���KUoAN9 �@=F=����ME
����	WB`? � � " � � ����
���	 " ��� � ��	 ����� ������
 � �ed ��� � � ��� � ����� � � �G=��FB ���
	��)UoAN9 �>=V=���������	:B
HIA�	]?rA�	IH ��	 � �FA�	��@=F=j;�� � � ���>; ��	���	��k\
��	 � �rBr=�����
 �G;����j9���	���	u9 ���pb�� � � � 9 � � ��




� � �

 � � ��
:=
��	WB � �:\ 9 ���*U � � ��� ���G=�����	 ^W; ��� � ���GB���	 � �
�L9��eb ��� � ��� � ���L9 �
	 � � Z � � �@= 	
� � ��
 9����SUoAN9 �@=F=�������� 	:B 9���� � � � � � � � 	:B 9�������
 U �F? �<A � �>=V=���	 ; ����� 
 � ���@;���	 �d ���!�!A �];��
	 � � �FA�	 �G=F=���� " ��� " � � � ��	 ��	 ���
	����  ��� �:=�� � �FA�	�� � AjAr=���� � 9��G;���� 	����NE
� � � �FB � 	D9 � �
�L9O9���	 � 	 ��� ���<\:HIA�	 �!\
��	 ��	D9 " ��� " HIA��<B � 	WB ��	 ��	O9�����( �:? ��	W\ �
��	 � ����
����V9���	D9 H ��� ���
	:\ � � 
���	��
d ���[X ��� Z ����� � � ���G;�
�� 	:B �FBr? ��� � 9����uU � � ��� ���G= Z � ����� � � ���]H ���>=����  � A ��� � �����\_^�� ���
	�� ?rA���� �>? � �� ��� �:=�� � �FA�	o;���� 9 ��� � ��� ��� 
 	 ��	WBO;����<^�� ? ������
 � �VB � � ��� 9 ��	 �d �������OX ��� Z ����� � � ���G;�
�� 	:B �FBr? ��� � � �
�<? � ������
 � �:\p9���� � 
���� � ����� 
�� ��	:9 �>=��>? E
� �<A � �GB 	�� � ������
�� � ��� ����
�	 ��	:B��TH ���<\ � 
�� ��	 � �����Jd ��� �
	 9 ��	 1 =FBrA�� � � 
�� ��	 � �:\ E
� � � � ��	D9 ��	 �!A�	 � � ��	 � ��	 �]^�������	 � � � ����� 
 � 	:9�����	D9 ���]X ��� Z ����� � ��� �G? � � �G=�� E
������� � � ���L9 ��	��2� � Z � � �>= 3 " ���FB � " � ����H ��� ����
����@9���	�� U �GBr=�����
:? ��� � ��	�\_^ �a9����9�� " � 	:A �9� ��	:9��FB � ���>=V;�� � ?rA�	������ � ��	 � �%�����<?rA ZWZ =
��	WB HIA�	 � 
���� � ����� 
���� ��	:9
�@=��>? � �<A � �GB�	�� � ����� 
���� � ��� ����
�	 ��	:B��TH ���<\ � 
�� ��	 � �:\ �ol � 	 � � 
 n �<Ar;:=���� � � �>= E=�� 	:B ��� � 	 ��� ���
	�� 9���� U � � 
:Aj9���	 � 	 � ��	:9W;�� �[; " � � ���
	���� 9����)� ���<\ � 
�� ��	Br^�	�� � �FB �����
� � Z � � �>= � " ���FB � ; ����� Z ���>=�
��G\ � 9 ��� � Z � ��� ��������	WB ���
	���� � � � ��� � � 	:B � Z �<A " ��� E
�������ed � " � � �
� 9 9������>=��>? � �<A � �GB�	�� � ������
��pq��@=V9jH ��� � ���V=
� 	:Bk9�������
f; � ��� � ; � 	:9��FB �
 ���>=F=���	 
:A �OArB���	���� ����� � � 	D9 ���
	]H ���>=FH ����� Z � ����
���	D9 ��� "�� ; � � 9�
���� " ��	WB ��� 	 ��� � "B � � ��
:= � �:9����)A Z � ��� �G=�� � ��� �W= � � � � ��� " ���@= � �
U � � 9���	 �
	 9������ ��� 1 �L;���� � B�� " ���FB � ��	 1 =FBrA�� � � 
�� ��	 ��� � ��� �(�rBr=���� 
��W9 ���  ���CE
=�� � � � � 	 � ��������
����@9W=���� 
���� 1 ZWZ =��F?�� � A�� ��	 " �S; ��� � ��� � ��	 ��	:9S9������ � " �aA Z � ��� ���ME
� ��	���d �C; ��� " ���FB ��	 9 ��� � 	WB � � � 	D9 � ��	 � ���L\ � 
�� ��	 ����	�� B��<A ��� qJ=���� �F;��F=�� � � � �
� ��� � ��� 
 ��	WB � � ��
 	:=�����
���� Z � ��� ��������	:B�����	 ��� � " � ���<=�� �W; � �



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

 � ��� ��
��



� ��� � ��� �

� ��+ � � � � �#� +.�$� ���(+ �
	���
��

� � 
�������	(6 � �����

� ��� ��� ��� � � �%
 �/
 ��� � � �!� �#" �����
�

qg^%$*9%&(')&(*���&F=V9 1,+ 4`B-'@B.'@;/'0*1'� 2&(35476835&FA-*9':$<B-&F;;3=<>&@? A \_^%$*9%'0*	qDA-$5BO\C6C?23LA-$

x

y

z
a

a1

a2

b b1

b2

c

Ai

Aj

Ji

Jj

( , y )xj j

( , y )xi i

DFE@G@HJILKNMPORQ2S � �1T 
 � �	�:U � ���	����������� � � � � ����
LV�W ��
YXLV[Z

���:\



� ��� � 
�� ��
�� � � ����� ��� ��� ��������
 �
	 � T 
 � �	� � � � � ����
 � �������

#�� ��
 $� � ���� ������������ � ������� �� � - ! � � ! � � " 1,+ 4$#

 +%'&)( ( -*(�+ (* � & -*&$+ &* � , -.-0/ � -1/ � -12 � -02 �3 , -54�6 / � * / �87 -54�6 2 � * 2 �17 -�9 -

BL& 3 �:�;��� � 
 ������� � 
=<> � �@? ; '0& � 
BA � -DCFEHG �JI G �LK -DCMEHN �JI N �LK - +PO 6-? A
'0& *%&RQ-':*TS=BVU ? $5B,4%*WQ-'0*�':$5AWXG= 3 B 6.*

# � � 
 $� �ZY\[ E^] + I ] - I ] � C_]D` K " 1,+ %a#b &(' � ? ':c " & '0*235'0* ] + ;1& < ] ` ;/'0$ ':? A1*%':*�<5& ? A *16-? A

] � 
 � �.d0e Y -- Cgf -ihaj �0k hal
� �A Y -- C_f - I " 1,+ $ #

e Y - + C_f -ihaj �0k hal
� �A Y - + Cgf - IA E Y I Y - K - C_f - hmj �0k hal

� �A E Y I Y - K -DC_f - CA E Y I Y + K - Cgf - haj ��k hal
� �A E Y I Y + K - C_f -onC e � -� C_f - d Y - haj �0k hal

Y -A � -� C_f - IY + haj �0k hal
Y +A � -� C_f - CE Y I Y + K haj �0k hml
Y I Y +A � -� C_f - IE Y I Y - K haj �0k hal
Y I Y -A � -� C_f - nC f -�qp l E Y - + C_f - C � -� Ksr E Y I Y - K - C_f - C � -��tE Y -- C_f - C � -� Kiu E Y I Y + K - C_f - C � -��v

BL& 3 � + 
 [ I [ + � � - 
 [ I [ - � � � 
 [ + � � ` 
 [ - ��w 
 $;x � x � x � +



� � � � � 
 � ��� � ��
�� ��� � � �s��� � ��
 � � ������� � � � � ����
 � � �
� ��� ��� ��� � � � �
� � � �
��� � 	 �[� �
� � � � � � � � �#" ��� �
�

� B <>':*��P$5':? AY3 '0*��/6G=F= " ��&F=�� 1,+ %a#�'0$5A XG= 3 B 6.*TU	�1$
�;':*�� ? $5BVUC6��23 ? $

x

y

z

a
a1

b1

b2

c

c1 b

Aj

Ai

Jj

Ji

( , )y zj j

( , )x yi i

D E G@HJI K�
%ORQ2S � �1T 
 � �	�:U � ��
�� ��� � � ��� ��� � 
 ��
YX����D��� � ��
 � � ��� �	� � � � � ����
 V W ��
YX V Z

#�� � 
 $� E Y I Y + K [ (� � &�&$+
( -�(�+ <�
< +

� � G � ! � � ! N � ! G � ! N �r EHN � I N � K -DC G -� C � -� t - " 1,+ 	 #
BL& 3 �:�;�W� � 
�� �> � ����� � � 
 / �> 4%*�� � 
 e EHG � I G � K -DC N -� C � -� *16-? A,'0&(*1&RQ-'0*SFBVU ? $ B�41*WQ-'0*

# � � 
 $� � E Y I Y + K [ E�� + I � - I � � C�� ` K�� " 1,+ 3;#b & '�� ? '�c " &('0*235'0* <5&(*��
� � 
 � � � [�� haj �0k hal

[ �� � I [�� haj �0k hal
[ �� � I "� + ��#

E [ I [!� K haj ��k hal
[ I [ �� � CFE [ I [�� K haj �0k hal

[ I [ �� �#"C � ��� p l E � �� C [ � � K r � �� CFE [ I [!� K � tE � �� C [ �� Kiu � �� CFE [ I [$� K � vC&% ��� p l E Y � � C % �� C � �� K E Y � C % �� C � I(' � KE Y � � C % �� C � � � K E Y � C % �� C � � K



� � � � ��������� ��� ���	��
 � ���
���	����� �
	 � T ������� ��� �������������	�����

� ? ; '0& � � 
 A Y � C � � � � � � 
 A Y � � C � � � � � � 
�� Y � C � � � � ` 
 A Y � � C � � �% � 
 [�� � % � 
 [!� � % � 
 [ I [�� � % ` 
 [ I [!� 41*�� w 
 ' x � x � x � +



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

	  �
���
�� � +  B 6.*1683 &��%':<�6.*��  + 
 ?�? ���  �/6-< 3�� ?�� '>=�� $ 68*7<��Y'0$ <56G=  =��Q ? $5&(35A1B U ? $��=6 � � $ 6-?#&(*WQ � ��!#" $&%�')(+*-,/.0,213%54�687:9<;>=�?A@ ? *�� ? *B?S�CD?>E>E +GFIHKJML�F�NAN ? FOJ ��
 +
	 P b&� 
 J 
O� Q + P $ 6 �1<>A16 � ? Q + b '>=�E ? $53 6.*���R + �.6.* 
TS ��?��2U=476G=(& 3 6835&V�Y'

W ':6-<>41$5'0BL'0*23 ? UYXF':6835& *�Q�SF*1&RU ? $ B &(3 S &(* 6ZW 4:= 3 &(B ? �%'[W &��
?#$ ? � 6O�Y'Z\ 6O�;& 3 S �:?�]>^0_`687-,2" a01 bc*Dd<" a�*-,e1cf�gZh0ij*37I(k,2" $l1Omcf�^
h�f�*-,nmcoc?)� ? = +qp�r ?;* ? +5r ?>EqE + ��
 L�J�N ? FOJAJ 
 +

	 P ':$ JAs � � + �+t + P ':$5'0*�Q-':$O?u��t '0$8U ':? 3L= S W 683 ? A1'��v@ 6 S '0$ U ? $,35A1'&� bw� b
Q ? =(4%35& ? * ? U 
 6O�Y'-� Q 3 $541? 3 41$5':< � *235'0$ 6-?#35& ? *�t $ ? ;W=(':BL<x�:?zy{h0|
h#h~}),21 f>9O^B��f5(+*-fqf�1M9�d�,2"3%q1Om�1c(+^j?>� ? = +qHAH ?>EqE +BFAFO�ML�FAF 
 ? � 6.* +
FIJAJAs%+

	 P Q W 4 J 
�� � +\O + P $ ? *1< 3 '0&(*�?�C +  + Q ':B ':*�� �>6 � ' � ?�� + W 41<>& ? = 41*��
X + W �%A:=(&RQq?�}51M9O7:4>*-f��-'q7:4�gK*-,[_�1c(k4>*-$D1c(�6�� ?�� '0$<= 6aQ�X 6.$5$5&b '04;3 <5? A�?��7$ 6.*��oU 4%$>3 6 + W + ? p%+  4>�76aQ.'K? FOJcJ 
 +

	 P 4%3 � � � \ + W + P 4%3<=(':$O?0� � *��Y':< 3 &RQY6835& ? * ? U[6 Q ?0683535'0$5':$w\ ? 4>E:=('��93 ? 6.* E '0$>3 4%$5'L&(* 6u\ ? *��;47? 3 &(*WQ Q ?#$5':'0*��:?�y{h#h�d�,2"�73*3*2g 6kf�m 9-?G� ? = +F�r 
 ?%* ? +qp ?>E>E +GFOs>F3L�FOsAJ ? � 4%*1' FOJ � �;+
	 \ �W=�� Q JcJ � � +  + \�'>;/'0$ &j�.*)��� 6-<5?-�-*�?�R + �%' = ? <�� ' S ':<,6.*�� b + Q �.*7? A1'I�-�X=':$5*q�.*��;'O�A?�� S <>' ? UY\ ? B BL'0$ ?#& 6G=�Rp=(':? 3 $ ? B 6aQ.*1'#3 & ? Q &(B,4:= 6 �

3 ? $ < U ? $ SF*1&RU ? $5B &(3 S R *1A16.*7?#'0BL'0*23 ? U Q = ? 3>3 '�� 
 6O�Y':Q-4%&��%'-��1'���W & ?0$ ? � 6O�Y'uX=' 6835&(*WQ  EqEW=(&@?0683 ? $ <x�:?�=�(k4�y2f�(n^�!#" f��I^w" f
_u6n7-,2" a�1 bc*l1 fGg��w6�m 4u��,2*3�-'q*-f�7-o[� *31c(�6kf�mA?G��6G=('0*7?#& 6>? Q E768*1&V�'0*B?>EqE +5rArANOL>rAr � ? Q 'IE +BFIJAJAJ%+

¡1�$�



¡0� � � �����������������
��� ��� � ���������
	 \�AP4 J�r � C + � + \�AP4�? ��� & B ' b ? B 6.&(*  *76G= S <>& < ? U	��E '0*�\ 6O�;& 3 &(':<x�:?


�*37-(�'),{*���"c(n*:9w1cf�g[!#" $&%B^�h�
K*-,27-6�9O*39��-" , .Y,{1Kg '51c(+* ! " '�,39O*:9-?SF*1&V�Y'0$ <>&(3 S ? U�\ 6G= &RU ? $5*1& 6>?>@ ? <  *WQ-'>=(':<O? O ? � +BFOJAJ�rP+
	 \ ? = 
 p � � + R + \ ? =F=(&(*�? .0,:')f�g)i�1Om�*-f�gK*-,l_u6��M,2" a�*Ii�ij*-f5(+*37:4�fq6 � ?���R P

� '0$<= 6aQl� ':? A%*1&���? P '0$L=(&(*�? FOJ 
 p%+
	 \ ? = J 
�� � + P + \ ? = 'A?��  XF&RQ-A>�  ?0?04%$ 6-? S � ':6G=(&j�:6835& ? * 3 ? 35A1'�� '0'  =��Q ? $5&(35A1B S <>&(*�Q O ? *)� Q 3 6.*��16.$ � � &(*1& 35'Zb &��/'0$5'0*7?#':<��3? y{h#h#h

}),21 f>9O^�_`687-,2" a�1 bc*�}G4>*3" ,:o�}5*37:4>^j? � ? = + H�N ?[* ? +�s ?�EqE +�JAJ>F:LJAJAs ? � 4%*1' FOJAJ 
 +
	 \�� JAs � � + � + \�A ? � � &(*�Qu\�A76.* 6.*��`X + \ + � ':6 �%'0$O?w��W ? �;'>=V=(&(*WQ ? UW ? �%':< 6.*��vt '0$ <{E/':? 3 &V�Y':< ? * W 4:= 3 &�EW= '-� �7'0'��1< & * W &@?#$ ? � 6O�Y'

���Y'0*7<x�3? ]q^<_`6n7:,2" a01 bc*ed " a�*-,T1 f�g hYi�*37I(�,2" $D1Omcf�^�h�f�*-,nmcoc?
� ? = +5p>F ?%* ? +)H ?>E>E +5r p � L>rcN � ? FOJAJAs;+

	 \ Q \ 4 
 J � � + � + \�A%'��2A ? �%< �P&(&8?A� + � + Q &($ ? 3 �2& *B?�� + � + \�AP4>� b 41*)��\�A24L68*��
� +  + \�A1'>;76.* ? �G?M� b '#3 '0$5BL&(*76835& ? * ? U��=6 �%& 6835&��Y'�� &(' � �/6-? 3 ? $ <U ? $�� ':? 3 6.*�Qr= ':< ? UDb &��/'0$5'0*23 Q &��:':<x�3? �w6�m 4�}5*-$�%q*-,21c(�'�,2*I?�� ? = +F 
 ?>E>E +>J 
 L�FO�A� ? FOJ 
 J%+

	 b 6O� J � � W + � + b 6O�;&�� ? �P&@? A�?>� QKS *235A1':<>& < ? UB\ ? *��WQ-4%$ 683 & ? * ? U�SF*%& U ? $5B �
= S �=6 �;&@6835&(*WQ�@ ? *WQ.&(354��;& *16G= Q = ? 3 < &(* 35A1' O ? *1$5':Q-4:= 6.$ � ':?#3 6.*>�Q-4:= 6.$ 
 6O�Y':Q-4%&��%':<x�:?By�h h#h }>,{1 fq9I^q_`687-,2" a�1 bc*�}B4>*3" ,:o }5*37:4>^j?
� ? = +qHKs ?%* ? +5r ?>E>E +GF �A� L�FIJA� ?��7'>; +BFOJAJ � +

	 b � JcH � W + � + b '0BL'047<>' 6.*��  + \ + � ? A%*7< ? *B? �x� 6.$5& 6G;:=(' �7$5'��Y41'0*7? SW & ?#$ ? � 6��-' t $ ? ?#':<5<>& *�Q ? U�� A1'0$5B ? <>'#3#t ? = S B ':$#W 683 $5& � \ ? B �
E ? *%'0*23 <x�3? _T1c(+*-,:6n1ci�� *:9O*31 ,27:4��G"�7-68*I(�o��5oc$�%q"M9:6k'�$ d�,2"�73*3*I|
g 6kf�m 9-?�� ? = +qpcH 
 ?>E>E + 
 r pML 
 r � ? FOJcJcH1+

	 bwW JcH � b + b &F;W; '0*96.*��  + \ + W '#3 6 � 6-<I? � � & *%& 3 '/Rp=('0BL'0*23�� & B ' b ? �B 6.&(*  *76G= S <>& < ? U#W 4:= 3 &(B ? �%'  E>E:=(& ?:6 3 ? $ < S <>& *�QlR���Q-' Rp=('I�
BL'0*23 <x�3? ]>^�_`6n7-,{" a01 bc* d " a0*-,T1 f�g�h0ij*37-(�,2" $l1Omcf�^�h�f�*-,nmcoc?
� ? = +�r J ?%* ? +)H ?>E>E +5rMH�rOL>rcN�F ? FOJAJcH%+

	 �qW � P 
A
�� � + �%' W ':4W=(':*16.'0$5'�6.*�� � + �.6.* P = 6 �;'@=8?A�xt ? = 6.$5&j�:6G;%&V=(& 3 S ? U Q ? BL'
Q B 6G=F=  E/'0$>3 4%$ ':<x�3?�y�h h#h�}),{1 fq9I^���f5(+*-fqf�1M9�d�,2"3%q1Om�1c(+^ ?G� ? = +rAN ?%* ? +�r ?>E>E +GFOJ � L>r ��N ?qW 6.$ +BFIJ 
A
 +



� � ���������������
��� ����� ������� � ¡0���
	 R�W �A� � X + � + R ? B 6.*�� Q + W &(*�?&�{\ ? 4>E:=(&(*WQe� A%$ ? 4WQ-A 6 b ? 4:;W=(' Q =(& 3P '#3 � '0'0*e� � ? t[6.$ 6G=F=('>=��ntp= 683 ' 
 6O�Y':Q-41&��;' <x�3?�_u6n7-,2" a�1 bc*���%�(n^

}5*27:4�fG"ci�^ 
�*-(8(+^ ?)� ? = +�rMH ?%* ? +>p ?��7'>; +5r �A�A�%+
	 �7'0A J 
�� @ + �7'0A%':$O? �56k$ '>i�1c(�6n" f>9:,2*27:4�fq')f�m�*-f��-'),�bc*-,��-1M4�,2*-f>9-(+*37:4�fq6�|

9I7:4>*-fe��f5a�*-f�g '�f�m�bc" f _`6kiki 6k$D*I(+*-,:a0*-ikij*:f�����,�g 6n*w6kf�g '�9-(�,:6n*-iV|
i�*w_�1c(+*-,:681ci %�,2"���*
	�(+*27:4�fq6�� ? 
 & <5<>'0*7<5? A16aUN3<=(&@? A%' P '0$5&@? A235'K?�� ? $��<5? AP4%*WQY<��0'0*23 $54%B~C�6.$<= <>$541A%'A?�����C  N �A� N ?  4WQ +GFOJAJ 
 +

	 ��� \ 4 JAs � � + �7683 A%&n?�� + Q + � 68$ 6 �B? � + \ =('0B ? *1<I?A\ + Q 6G= 35&('@=8? � + W + XF4;3 ? A1'-�? * 68*��ZW + � + b ':B ':41<>'A?0�2\�A16.$ 6-? 3 '0$5&�� 6835& ? * 6.*�� O 41BL'0$5& ?06G=
W ? �;'>= &(*�Q ? U�� 6.$5&@6G;W=(' �1$5'��Y41'0*7? S W & ?#$ ? � 6O�Y'<t $ ? ?#' <5<>'��lW 6 �
35'0$5&@6G= <x�3?v}5*37:4�fq6n731ci � *x%q" ,-(�
 
�1 $D�3gK1�}5*37:4�f�"ci�"2mc6n*:9:?G�=6G=('0&RQ-A�?O ? $>3 Au\ 6.$ ? = &(*16>? FOJAJAs%+

	 �J= ? �A� � �J= ? BL'0$5& ?0<u@ 3 � + ? O &('$�;'0$L= 6-<5<>4%*WQqb '04%3 <5? AW=@6.*��B? � &F=��%'0$ < 3 6 �P3�?
� 
���}���h � _ d�,2"�g 'q7I(��A%q*37-6 ��731c(k6n" f5? r �A�c�%+

	 ��@>� JAs � @ + �7'0A1'0$O?)� + @ & *�� 6.*��DW + � A241BLBe?5��W & ?#$ ? � 6O�Y'<�=6 S 35$ 6-?#& *�Q&(*�@ 6.$8Q-' ���Y'0$5B ? �;'�� � *��%41< 3 $5& 6G= � ':< ? *7683 ? $ <��3?`_`687-,2" a01 b *:9
� ?)EqE +BFMN JML�FIs�N ? FOJAJAs%+

	 ��W J H � 
 + �74 6.*��  + W '#3 6 � 6-<I?�� O 41B ':$5& ?06G=�t�$5'��;&@? 35& ? * ? U0� A1$5'0'-�b &(BL'0*1<>& ? *16G= t ? � ':$ b ':*1<>& 3 S b & < 3 $5&F;14;3 & ? * &(* 6lW 4W=(35&V�xW ? �;'\ 6O�P&(3 S �3? ]>^Y_u6n7-,2" a�1 bc*�d " a0*:,u1 f�guhYi�*37I(�,2" $D1Omcf�^Yh�f�*-,nmcoc?
� ? = +�r J ?;* ? +5r ?>E>E +>s 
 L 
 N ? FOJAJcH1+

	 ���Y@ 4 JAs � � + �7683 A%&n?�b +  + � 47? �-'0$�? 
 +  + @ ' � & < 6.*�� � + P + 
 '0&8?G� � *��;4>�
< 35$5&@6C=  E>E:=(& ?0683 & ? *1< ? U�� 6.$5& 6G;:=(' �1$ ' �24%'0*7? S W &@?#$ ? � 6O�Y'<R *1'0$��Q S &(* W 6835'0$ & 6G=�t $ ? ?#':<5<5&(*�Q �:? }5*27:4�fq6n731ci � *x%q" ,-(�
 
�1 $l�3gK1
}5*27:4�fG"ci�"2mc6n*39-?)�=6G=('0&RQ-A�? O ? $>3 Au\ 6.$ ? =(&(*76>? FOJAJAs%+

	 �F':* J 
�� � + � + � '0*Y3 &F=(&n? � �74:=F=V� 
 6O�Y'DW ? �;'@=F=(&(*WQ ? U<\ S =(&(*��;$5&@?06G=0\ 6O�P&��
35&(' <�\ ? 4qEW= '�� ; S \�& $ ?#4:= 6.$  E/'0$>3 41$5':<x�3?ey2f5(+^�!#" f��I^Y" f�h0ij*27I|
(k,2" $l1Omcf�*I(�687:9 6kf���g bc1 f�73*3g���%K%�i 6n721c(�6n" f>9-?�� ? $5& * ? ? � 3 6G= S ?�E>E +
HA�ApML�HK��N ? Q 'OE +BFOJAJ 
 +

	 �&@A� JcH � � + P + �F'0*235&V=(&8?�W + @ ' ? *1?#& *%&16.*�� W + �F&�� ? = &8?q� � bw� b  *16G= S <>& <? U Q  � b & < 3 $5&F;14;3 & ? * t $ ? �%47?#'�� ; S � *23 '0$ < 3 & 3 & 6G=YX S E/'0$>3 A%':$��B &@?  EqEW= & ?0683 ? $ <x�3?Z]q^�_`687-,2" a�1 bc* d<" a�*-,�1 f�g[h0ij*37I(k,2" $l1Omcf�^
h�f�*-,nmcoc?)� ? = +�r J ?;* ? +5r ?>EqE +BFO�AJ�L�FAF � ? FOJAJcH1+



¡0��� � �����������������
��� ��� � ���������
	 X  &� � � � + � + X 6.$5$5&(*WQ83 ? * 6.*��Zb + � +  41? � =@6.*��B?l��Rp=(':?#35$ ? B 6aQ-*%'#3 & ?

� $ 6.*1<5B &@<5<>& ? * � A%$ ? 4WQ-A O 6.$5$ ? � Q = ? 3 <=&(*`� A1& ? �u\ ? *��%41? 3 &(*WQ
Q ?#$5':'0*1<x�:?Dy�h h#h }),21 f>9O^���f5(+*-fqf�1M9 d0,{"3%q1Om�1c(+^ ?GEqE +Bs)FOsML�s�rAr ?
Q 'IE +GFOJ � �%+

	 X 6.$ JAp � � + � + X 6.$5$5&(*WQ.3 ? *�?��#6n*Ii�gl!#" $&%�')(+1c(�6n" fe�-ow_T" $l*-f5(�_T*I(k4>"�gM9-?�xR R R�t $5':< <I?)t &@<5?0683 6>? O � ?WS Q  ? FOJAJAp;+
	 X 6.$ �A� � X 6.$��.6.$ �l� A%':$5BL6G= � *1? + ?�X 6.$��.6.$ �G?�W  ?�}�� ����}B4>*-,:$D1ci>��f�1c|

i oM9:6�9 �5oM9-(+*:$�? r �A�A�%+
	 X/\ � H � W + C + XF':<5<56.$ S 6.*��[C + \�A1'0*B?���R�W @ ? ?:6G=GXF':6835&(*WQ � & 35A X �

Rp= ':? 3 $5& ? � & '>=��1<x�3? y�h h#h }),21 f>9O^<_u6n7-,2" a�1 bc*�}G4>*3" ,:o }5*37:4>^j?
� ? = +5p�r ?%* ? +>s ?>E>E +5N sAJML>N 
 s ? � 4%*1' FOJ � H1+

	 X/\0W 4 JAs � t + X + X 6.$5B <I? � + \�A1'0*B?K� + W & 3>3 $ 6�6.*�� � + Q A%&(B ? * S ?q� O 4%BL'-�
$ & ?06G= W ? �%'>=(& *�Q ? U�W & ?#$ ? � 6O�Y'�XF':683 &(*WQ Q�S <>35'0B <x�:?/]>^ _u6n7-,2"c|
a01 bc* d " a0*-,l1 fGg�h0ij*37I(k,2" $l1Omcf�^�h�f�*-,nmcoc?B� ? = +�p>F ? * ? +�r ?�E>E +FAFIH L�FMr�F ? FOJAJcs%+

	 X � �  J�r 6 � � + W + XF4;3 ? A1' ? *B?�W + Q + �%' � ? *WQ 6.*���� + t +  �16.B <I?��  QKS �<>35'0B U ? $&�=6cE1&��`W ':6-<>41$5'0BL'0*23 < ? U��
� 6.*��`W & ?#$ ? � 6O�Y'�t $ ? �E '0$>3 &(':<�4>E 3 ? FIHK�A����� t + ��� � �n�3?u]>^ _u6n7-,2" a�1 bc* d " a0*:,[1 fGg
hYi�*37I(�,2" $l1Om fG^Gh0f�*-,nmcoc?)� ? = +�r 
 ?;* ? +5r ?>E>E + ��
 L�FO�Kr ? FOJAJ�rP+

	 X � �  4 J�r ; � � + W + X=4%3 ? A1' ? *B?�W + Q + �;' � ? *�Qq? � + t +  �%6.B <I?�t + � + @ 4)�
?04;3 6>? � + R + W ?l� $5':Q ? $)6.*�� @ + P 6.A1'0*�?����
��68*��TW & ?#$ ? � 6 �
�Y' b &('@=(':? 3 $5& ? W ':6-<>4%$ '0BL'0*23 < 3 ? FIHK�A����� 6.*���b &('>=('#3 $5& ? @ ? <5<W ':? A76.*%&@<>B��:?�_`6n7:,2" a01 bc*Dd�,2"�73*:929:6kf�m�"���_T1c(+*-,:6n1ci 9�y{y�y:? E>E +
NMHqF:L>NAN�F ? FOJAJKrP+

	 X�W 
A
�� � + � + X 6.$5$5&(*WQ.3 ? *�6.*�� � + � + W 6.4;32�A? �xRp=(' ? 35$ ? B 6aQ-*%'035& ? � $ 68*7<��
BL& < <>& ? *�� A%$ ? 4WQ-A 68*  E '0$>3541$5' &(* 6�\ ? *��;47? 35& *�Q/tp= 6.*1':�3?���,-|
7:4�6kbuh0ij*:� (�,2" $D1Omcf�*I(�6�9I7:4>*
	��3*-,-(�,21Om ')f�mA?0� ? = +�p>F ? * ? +Yr ?YE>E +
� F:L ��
 ? �7'>; +�FOJ 
A
 +

	 X ? = � p � � + X ? =F=@6.*��B?G���YX&�<RDb Q��  � & *%& 3 '-�^b &��/'0$5'0*7?#'w� & B 'I� b ? B 6.&(*
R�Wut~\ ? �;' &(* p b Q E1A%'0$5&@?06G=�\ ?o? $ �;&(*76835' <x�3? y{h#h h }),21 f>9O^
�w'q7Ii�*31 , �G7-6n*-f�73*I?�� ? = +PO Q � pA� ? * ? +�s ? E>E +#H�N JKrOL�H�N J�N ?@b ':? +FOJ � p%+



� � ���������������
��� ����� ������� � ¡0� �
	 X S JcH � X + ��\ + XF416.*WQ 6.*��  + Q + S <>B 6.*%&n? �#6kfq6�(+*�h0ij*:$l*-f5(���f�1ci oM9:6 9

�-" ,&��*21c(/}),21 f>9��I*:,-? Q E%$5& *�Q-'0$Y� '0$<= 6aQq?>XF'0& �;'>=V;/'0$8Qq? FOJAJ H1+
	 XF41B JAp � � + R + XF4%BLBL'>=8?�hYi�*37I(�,2" fq6n7wd�,2"3%q*-,-(�68*:9 "��&_�1c(+*-,:681ci 9-? Q E%$5& *)�Q.':$Y� '0$<=@6mQq?qX=':&��;'@=F;/'0$5Q>? r *�� '��%& 3 & ? *B? FOJAJAp%+
	 X 
 J 
�� � + X 6-6G= 6 6.*�� 
 + 
 &(':<T; ':? ��? �  *16G= S <>& <L6.*�� ��E%35& B &j�:6835& ? *? U�W &@?#$ ? � 6O�Y'[XF':6835&(*WQ  EqEW= & ?0683 ? $ < 41<>& *�Q � &(*23 ' b &��/'0$5':*1?#'

� &(BL' b ? B 6.&(*)�3?�� 9:(�� " ,-i�g�! " f�mc,{*:939 " f _u6k,2" a�1 bc*ld�,2"�7�^j?
�=$<=@68*�� ? ?���@ ?>E>E +BFIJ�rOL�FOJcH ? � 6.* +BFOJAJ 
 +

	 X 
 J � � � + X 6-6G= 6=6.*�� 
 + 
 &(':<T; ':? ��?A� P '0$5':? A%*P41*�Q �;'0$ '@=(' �235$ ? B 6aQ-*%'I�
35& <5? A%':* �7'>= ���Y'0$>3 '0&F= 4%*WQ &(*�W &��2$ ? � '>=F=(':*16cEqEW=(&��8683 ? $5'0* BL& 3>3 '>= <� bw� b��3?�_`6���,2" a0*Ii�ij*-f�*-6�f>9O1c( �[6�f�gK*-f _T1c(+*-,:6n1ci a�6�939O*-f>9I7:4>1��:|
(n*-f 
#gK*-,w734>*-$ 6�9I7:4>*-f��5*-,��I1M4�,2*-f>9-(+*27:4�fq6��w'�f�g�6�fugK*:, ��*:9-(k��� ,-|
%>*-,27:4>*-$ 68*I? b ? $>3 B,4%*��B?)EqE +>s�rOL�JAs ? FIJAJ � +

	 X 
 �c� 6 � � + X 6-6G= 6 6.*�� 
 + 
 &(':<T;/' ? ��?���W ? �;'>=V=(&(*WQ/W & ?#$ ? � 6O�Y' 68*�� X S �;%$5&��ZXF':683 &(*�Q S <>&(*WQ � bw� b<�:?&��%K%�i 6n*2g`! " $�%�'>(+1c(�68" f�1ciGh0ij*27I|
(k,2" $l1Omcf�*I(�687:9 �G"�7�^ !#" f��I^ ?AW ? *23 '0$5' S ?�\  ?cEqE +AJApAs�L�JcHKp ?AW 6.$ +rM�A�A�%+

	 X 
 �c� ; � � + X 6-6G= 6 6.*�� 
 + 
 &(':<T;/' ? ��? � Q &(B,4W= 683 & ? * ? U)W & ?0$ ? � 6O�Y'A?A\ ? *)��-':*Y3 & ? *76G=R6.*���X S ;1$5&�� �<�Y':*1< SF<5&(*�Q 6 O ' � � A%':$5BL6G=BW ? �%'-�=(&(*WQv� ' ? A1*%& �241':�3? ]>^�_u6n7-,2" a�1 bc*[d<" a�*-, 1 f�g h0ij*37I(k,2" $l1Omcf�^
h�f�*-,nmcoc?)� ? = +qp�N ?;* ? +GF ? r �A�A�%+

	 �xCwC JAs � C + � � 6G;141? A%&8? � + C)4W; ? 3 6 6.*�� � + C�6-<>A%& � 6)?c�  *16G= S <>& < ? U)Rp=(':?-�35$ ? B 6aQ-*%'#3 & ?�� & '>=��%< &(* 6 W 6-<5<��+t $ ? �%47?#'��vW & ?#$ ? � 6O�-' ���Y'0*SF<5&(*�Q 3 A%' � &(*%&(35'-�^b &��/'0$5'0*7?#'�� &(BL'-� b ? B 6.&(*lW '035A ? ���3?�]q^q_u6�|
7:,2" a01 bc*�d<" a�*-,Y1 fGg h0ij*27I(�,2" $l1Omcf�^Kh�fG*:,nmcoc?�� ? = +Mp>F ? * ? +Op ?ME>E +F �A� L�FOJAs ? FOJAJAs;+

	 � Q � 4 JcH � W + � + � < �86.*��%'0$O?&� + @ + Q BL& 3 AB?  + �F? 3 6O�;& ? ?�W +  *��%$ 6 �;'A?
X + C)&(BL$5' S 6.*���@ + W + 
 6G= <>A�?5��� bw� b Q & B,4W= 683 & ? * ? UBW & ?0$ ? �
� 6O�Y' Q &(*23 '0$5&(*WQ ? U�\�'0$ 68BL& ?:< &(* W 4:= 35& B ? �%'�\ 6O�;& 35&(' <x�3? y{h#h h
}),{1cf>9I^�_`687-,2" a�1 bc*�}G4>*3" ,:o�}5*37:4>^j? � ? = +�H�r ?[* ? +#N ?�EqE + 
 JApML
� �A� ?qW 6 S FOJAJcH%+



¡0��� � �����������������
��� ��� � ���������
	 � � 6 JAJ � R + � � 68BL& S 6>?�� Q ? U@3 � 6.$5' Q &(B,4:= 6835& ? * ? U16 b ? 4:;:=('-� Q &��%'�� tY\ P �:?

;A(k4uy3f5(+^�� 
���}���h � _���9I*-, ! " f��I*-,{*-f�73*I?B@ 6-<�� '�Q-6-<I? S Q  ?
W 6 S FOJAJAJ%+

	 � 6 � JAJ � S + � 6 � ? ;141<I?qy3f5(+*Ii�i 6jmK*-f�(n*�� " $l�-6�f�1c(�6n" f�bc*-,39O7:4�68*3gK*-f�*-,�fq'�$l*I|
,:6�9O7:4>*-,��&*-,2*37:4�fq'�f�m 9:bc*-,��-1 4�,{*-f �-'�,/*	� �-68*-f5(+*-f[��f�1ci oM9O* *-ij*:� |
(�,2" $l1Omcf�*I(�6 9O7:4>*-, ��(�,2*-'�%�,2"K�Ii�*-$l* '�f5(+*-,��3*:9O" f�gK*-,2*-,
�&*-, �q7:� |
9:6n7:4�(�6�mc')f�m gK*-,�d 1 ,21ciki�*Ii bc*:,21 ,O�3*-6�(�'�f�mA? X 6G;%&V=(& 3 683 & ? *7<5<5? A1$5&RUN3SF*1&V�Y'0$ <>&(35X83 Q 3 4;3538QY6.$>3�? Q A76��-':$Y� '0$<= 6aQq?  6-? A1'0*B? FOJAJAJ%+

	 � @ Q JcH �  + \ + � ? A1*1< ? *�?�� + � + @ 6.4�UF6.*��  + b + Q 41$5$5'#3�? �xR �/':?#3 ? UP 6.*�� � &��;35A ? *'S=*1&RU ? $5BL& 3 S ? UqR *%':$8Q S b & < 35$ &F;%4%35& ? * &(* 6&W 4W=��
3 &V�xW ? �;'l\ 6O�;& 3 S �3?l_�1c(+*-,:681ci �<*:9O*21 ,27:4 �G"�7-68*I(�o �5o $&%B^�d0,2"�7�^j?
� ? = +5pcH 
 ?>EqE +)H�N pML�H�N � ? FIJAJcH1+

	 � � S 4 JKr � � + � + � 4%$8Q-'0*7<I?  + � 6 � ? �Y'A?AC + SFB 6-<>A768*��86.$ 6.*���� + � + W ?o? �$ 'A?v� � & *%& 3 '-�^b &��/'0$5'0*7?#'Z� &(BL'-�^b ? BL6.&(*�W ? �;'>= &(*�Q ? Uw\�41$��Y'��
Q 41$8U 6-?#' <x�3?`y�h h#h }),21 f>9O^#��f5(+*-fqf�1M9 d0,{":%>1Om�1c(+^ ?�� ? = +�HK� ? * ? +H ?>EqE +qp�N 
 L�pAsAs ?  E%$ +GFOJcJ�rP+

	 C�6cE J 
�� Q + C�6cE ?o? $O?l� Q 4W;>��\�'>=V=(4W=@6.$ � ':? A1*1& �24%' U ? $ � &(*1& 3 '-� b &��/'0$ '0*1?0'
� & B 'I� b ? B 6.&(*�W '#3 A ? ���3? y{h#h h }),{1 fq9I^ _`687-,2" a�1 bc*�}G4>*3" ,:o
}5*37:4>^ ?�� ? = +>H�N ?%* ? +5N ?>EqE +qs 
 pML�s 
A
 ?>W 6 S FOJAJ 
 +

	 C/@ JAp � C + Q + C)41*>� 6.*���� + � + @ 4%'>;:;/':$ <I? }G4>* �#6kfq6�(+*��/6 
&*:,2*-f�73*
}�6�$l*���" $l1 6kf�_T*I(k4>"�g �-" ,�h0ij*37-(�,2" $l1Omcf�*I(�687:9-? \���\ t $5':<5<I?P ? ?:6 �=683 ? *�?���@ ? FOJAJAp;+

	 C)$5& J 
�� � +  + C)$5&(':QY<>B 6.*1*B?<�{\ 6O�;& 3 S R �/':? 3 <F&(* W & ?#$ ? � 6O�Y' XF':6835& *�Q? UY\�':$ 6.B &@?0<x�3? �56n1 $�]>" '�,:f�1ci#"�� ��%K%�i 68*3gl_�1c(k4>*-$D1c(�6n7:9:?�� ? = +N 
 ?%* ? +�r ?>E>E +>p � rIL�HK�A� ?  E1$ +GFOJAJ 
 +
	 @ 6.B JAs � @ 6.B]; �16<� ':? A1* ? = ? Q-& ':<I?c�=6G=('0& Q.A�? O ? $>35A�\ 6.$ ? =(& *16>? ����_ d�,2"c|

73*:939:6�f)m � � 13%�6ng !�'�,2*u}5*27:4�f568�-'q*:9��I" , (�4>* hYi�*37I(�,2" fq6n7/d<1K7:�A1c|
mc6kf�m y3f�g '�9-(�,:oc? FOJAJAs%+

	 @ P 
 r � X + @ 6.*�� ? =(3[4%*�� � + P�� $5*7< 3 '0&(*�?�� 1M4�i�*-fqa0*-,-(n* ')f�g&�G'�f>� (�6n" f�*-f
1 '�9�d 4�o 936���
&! 4>*-$ 6n* 
��&9-(�,2" f�" $ 6n* 
�.<*3"3%54�oM9:6���'�fGgT}5*37:4�fq6 � ?
Q E1$5&(*�Q-':$Y� '0$<= 6aQq? P '0$L=(&(*B? s%+  4q�16aQ-'A? FOJ�N �ML�FOJ 
 r2+



� � ���������������
��� ����� ������� � ¡0� \
	 @ �#� JAJ � � + @ & *���?A@ + �7'0A1'0$[6.*�� W + � AP4%BLB ?��xX ? 3 
 6G=F= pA� ����� \ 6O�P&��

3 S U ? $�X ? B ? Q-'0*1' ? 47< XF&RQ-Au� '0B�E/'0$ 6 3 41$5'/XF':683 &(*WQ �3? =�(k4[y2f�(n^
!#" f��I^Y" f�_u6n7-,2" a�1 bc*[1 f�g[�w6�m 4`��,2*3�-'q*-f�7-o[� *31c(�6kf�mA?B��6G=('0*>�
?#& 6>? Q E16.*1&('0*�?)E>E +BFIs�NOL�FOs � ? Q 'OE +BFOJAJAJ;+

	 @�X&C 4 JA� � � + @ 4%'>;:;/':$ <I?�� + t + XF41*1<T; '0$8Q-'0$O?5C + Q + C)41*>�A?5� + P + Q 3 6.*����=('0$96.*���W + Q ? A%*1'0&��%'0$O?z�  �1$5'��Y41'0*7? S � b 'IE '0*��%'0*23�� & *%& 3 '-�b &��/'0$5'0*7?#'Z� &(BL'-�^b ? B 6.&(* � ? $5B,4:= 683 & ? *_U ? $Vb & <{E/'0$ <>&��-'uW 6 �
35'0$5&@6G= <x�3? y�h h#h�}),21 f>9O^�hYi�*37I(�,2" $D1Omcf�^�!#" $&%q1c(+^j?B� ? = +�p�r ? * ? +p ?>EqE +�rArArOL)rAr 
 ?  4WQ +GFIJAJA�%+

	 @ ��Q JAp � C + @ 6.*�Q-'0A1'0&(*1':? �-'K?Mt + � 6.* S 41*��/R + Q 6cE>E '0$O? }G4>*-,:$l"�g o f�1 $ 6 �
� ��,�y3f�m�*-fq68*-'),{*I? � &(' � ':Q�� '0$<=@6aQ>? P $ 6841*7<5? A � '0&RQq? FOJAJAp%+

	 @�t J H � � + @ 41'>;:;/'0$ < 6.*��l\ + t['0*%*1' S ?q� Q ?0683535':$5&(*�Q UN$ ? B  E/'0$>3 41$5':<[& *� * �%*1& 3 'e�F$ ? 41*���tp= 6.*1':< S <>&(*WQ � bw� b��:?uy�h h#h }),21 f>9O^ ��f5|
(n*-fqfG1M9&d�,2"3%q1Om�1c(+^j?)� ? = +>H�r ?%* ? +�N ?)EqE + 
 p>F:L 
 pAs ?>W 6 S FOJAJcH1+

	 @>� P JcH � � + @ & 4B? � + � 4%$5*1'L6.*�� W + P & 6G=�� ? � < �2&8? �  � &(*1& 3 '-� b & �7':$5'0*7?#'
� &(BL'-� b ? B 6.&(* Q &(B,4W= 683 & ? * ? U�t ? � '0$\b ':*1<>&(3 S b &@< 35$5&V;%4%35& ? *&(* 6\b &('@=(':? 3 $5& ?l@ ? 6 �%'���W & ?0$ ? � 6O�Y'[\ 6O�;& 3 S �3? ]>^ _`687-,2" a�1 bc*
d " a�*-,[1 f�geh0ij*37-(�,2" $l1Omcf�^#h�fG*:,nmcoc?�� ? = +�rMJ ? * ? +�p ? E>E +#FOp � LF-H � ? FOJAJcH%+

	 @>� Q 4 JAs � � + @ & 4B? � + � 41$5*%'0$�?GR + Q & ? $5':<)6.*��`t + �F$ ?o? B];%$5& � Q-'A?/�  O 4)�
B ':$5& ?06G= 6.*��`R � E '0$5&(BL'0*23 6C= � *��Y':< 3 &RQY6835& ? * ? U 35A1' W & ?#$ ? � 6O�Y'
X=' 6835&(*WQ ? U�t ? = S BL'0$�W 683 '0$5& 6G= < � *7<>&��;' 6l� &���Q-' 
 6O�Y':Q-4%& �;':�:?
]>^5_u6n7-,{"ca�1 bc*0d<" a�*-,�1 f�g�hYi�*37I(�,2" $D1Omcf�^5h�f�*-,nmcoc?A� ? = +Kp>F ?-* ? +r ?>EqE + 
 F:L � r ? FOJAJAs%+

	 W 6 S �A� � W 6 S 6/X=' 6830� $ 6.*7< UN':$�� ':? A%* ? = ? Q-&(':<�@R3 � + ?�W ? *Y3 $5':6G=8?q\ 6.*16 �16)?
_ ����� � }G4>*-,:$l1ci ��6�$ ')ij1c(�68" f �B"��3(�a�1 ,2*I? r �A�A�%+

	 W P @ J 
�� � + W 6.$>3 &(*�?&W + P X-? �P< 3 $ � B 6.*�� � + @ ? $��0*�? ��� $ 6.*7<>B &@<5<>& ? *\�$ ? <5< Q ':?#35& ? * ? U  E '0$>3 4%$5' < b '#35':$5B & *%'��t; S W ':6-<>41$5'0BL'0*23 <
68*�� � bw� b Q &(B,4:= 6835& ? *1<x�:? �
	�(k4`y2f5(+^ �5oc$�%q"M9:6k'�$ " f�h _�!�?
���1$5& ? AB?>EqE +�r�H�NOL>rAN � ? �7'>; +�FIJAJ 
 +

	 W ':$ ��
�� t + W '0$ �-'0$O? � " fqbc*:� (�6�bc* ��� ,:$l* �q�3*-,-(�,21Omc'�f�mA? 
 X.$5BL'-�
4%*�� Q 3 ? � �W; '0$>3 $ 6aQ.41*WQ + Q E%$ &(*�Q-'0$�� '0$<=@6aQ>? P '0$<=(& *B?KXF'0& �;'>=V;/'0$8Qq?FIJ ��
 +



¡ � � � �����������������
��� ��� � ���������
	 W '0$ J � � � + � + W '0$5'��%& 3 AB? h�f�mc6kf�*3*-,39��A� 1 fGgK�2"�"M�l"��&y3f�g '�9-(�,:6n1ci�_u6n7-,2"c|

a01 bc*�� *31c(�6�f)mc? �xR R�t $5':<5<I? FOJAJ � +
	 W '#3 JAs �  + \ + W '#3 6 � 6-<I?���" '�f�gK1A(k6n" f>9w"�� h0ij*37I(k,2"M4>*31c(8? � ? A1* 
 &F=(' S �

Q ? *1<O?5\�A1& ? A1':< 3 '0$O? FOJAJAs%+
	 W &F= JAJ �  + � + W &F=F=@<I? � *31c( }),21 f>9��-*-,-? t $5'0*235&@?#'ZX 6G=F=8? O ' � � ':$ <>' S ?FOJAJAJ%+
	 WZ@ b 4 J 
�� C + �nt + W 6>? W + @ &n? � + @ + b $5' � *1& 6 ��? � + X + XF4:;%& ? *WQ�68*��

� + t + � 6.* b ? $5'0*�?D�2\ ? B E76.$5& < ? * ? U � bw� b  =RQ ? $5& 3 A%B < U ? $
Q 4:; ?#'>=V=(4W=@68$ W ? �;'@=(&(*WQ ? U Q = ? 3 <[&(* Q A%&('@=��;& *�Q/R *1?>= ? <>4%$ ':<x�3?Gy{h0|h h }),21 f>9O^�hYi�*37I(�,2" $D1Omcf�^Y! " $�%q1c(+^ ?q� ? = +�pcJ ?7* ? +�r ?5EqE +�FIH 
 LFMNAN ?qW 6 S FOJcJ 
 +

	 WuW � p 6 �  + \ + W '#3 6 � 6-< 6.*��u� + � + W '0$5'$�;& 3 AB? y3f�g '�9-(�,:681ciB_u6n7-,2" a�1 bc*
��*31c(k6kf�mA?�t ? � '0$&R *WQ-&(*%':'0$5&(*WQ Q '0$5&(':< + t '#3 '0$�t '0$5':Q-$5& *247<�@R3 � +? * ;/'0A76G=RU ? U 35A1' �+R R�?>@ ? *�� ? *�? FOJ � p ? $ 'IE%$5& *Y3 '�� FOJAJAp%+

	 WuW � p ; �  + \ + W '03 6 � 6-< 68*���� + � + W '0$5'��%& 3 AB?B��W 4W= 3 &(B ? �;' ���Y'0*  E)�E:=(& ?:683 ? $ <x�:?�y2f�gc'�9-(�,36n1ci>_`6n7-,{" a01 bc*�� *31c(�6�f�m 
�y�h h�%q" a�*-,/*-f�mc6�|
fG*2*-,:6kf�m�9O*-,:68*:9��q?>@ ? *�� ? *�?)E>E +GFOpA�ML�FMNM� ? FOJ � p%+

	 WZt t 4 J�N � @ + W 6>? b + �n@ + t 6.4W=8? O,+ t ? 3 A%':?:6.$ S ? \ + �=6.&F=(3 ? *�? � + P ? � <I?
@ + P 6.$5$ 68353O? � + W 4:=F=(&(*�6.*�� b + Q &(B ? *1<O?M��R � E '0$5&(BL'0*23 6G= � 6G=(&��16 �
3 & ? * ? U�6 \ ? B];1&(*1'��uRp= ':? 3 $ ? BL6aQ-*1'#35&@? 6.*��`� A1'0$5B 6G= � bw� b
W ? �%'>= ? U 6 W & ?#$ ? � 6O�Y'&XF':683 &(*�Q t $ ? ?#':<5<x�:?�y�h h#h }),21 f>9O^�_u6�|
7-,2" a01 bc* }B4>*3" ,:oe}5*37:4>^j?A� ? = +cHKp ?Y* ? +>FAF ?AE>E +�rAN s�NOL)rAN 
 F ? O ? � +FOJAJ�NP+

	 WZt � JcH � @ + W 6>? O + W + t ? 3 A%' ?06.$ S 6.*���\ + � + �=6.&F= 3 ? *�? �  E>E:=(& ?0683 & ? *? U 35A1' � bw� b � ':? A%*1& �24%' ? *uW & ?#$ ? � 6O�Y'�X=' 6835&(*WQ �3?�	Kf�g�y2f5(+^
! " f��I^ !#" $&%�')(+1c(�6n" f�6�flh0i�*37I(�,2" $l1Omcf�*I(k6n7:9-? O ? 3>3 &(*�Q-A76.B ?;S&CD?
EqE +GFO�cpML�FO�As ?  E1$ +GFOJAJcH1+

	 O '#3 �c� � O '#3 � ? $ �  *76G= S <5& <I? � *1? + ?�� '0B�E 'A?  $5&j� ? *16>? �>y � �<� ����g bc1 f5|
73*3g }B4>*-,:$D1ci���f�1ci oM9:6 9 �5oM9-(+*-$ ? r �A�c�%+

	 O � � H � W +$O 6-? A%B 6.* 6.*�� � + � 41$8Q-' ? *B?K��XF':6835& *�Q&t[683535'0$ *,&(* 6&W 4:= 3 &V�
@ 6 S '0$5'��vW 6835':$5& 6G=0R � E ? <>'�� 3 ? W & ?#$ ? � 6O�Y':<x�3?�y{h#h#h }),21 f>9O^
_`6n7-,{" a01 bc*[}G4>*3" ,:o }5*37:4>^ ?�� ? = +>p�r ?%* ? +5N ?>E>E +5N�H 
 L>NAN p ?>W 6 SFOJ � H1+



� � ���������������
��� ����� ������� � ¡ � ¡

	 �  JAJ �  + � �23 6 S 6.*��  +  �PB 6.*B?Z��� A%':$5B 6C= Q &(BO= 6835& ? * ? U<W & ?0$ ? �
� 6O�Y' XF':683 &(*WQ U ? $/W 683 '0$5& 6G=�t $ ? ?#':<5<>& *�Q �:?Z=�(k4Zy2f5(+^�!#" fM�-^0" f
_u6n7-,2" a�1 bc*[1 f�g[��6jm 4u�G,2*3�-'q*-f�7-o[� *31c(�6kf�mA?B��6C= '0*1?0& 6>? Q E16.&(*�?E>E +5r pAJ�L>rMH�r ? Q 'IE +GFOJAJAJ%+

	 � <>' � H � � + W + � <>'IE ? A24���?l�  XF& <>3 ? $ S ? UYW & ?0$ ? � 6O�Y'lXF':6835& *�Q  EqE)�=(& ?0683 & ? *1<x�:?/y{h#h#h�}),21 f>9O^�_`687-,2" a01 b *Z}B4>*3" ,:o�}5*3734q^j?q� ? = +�p�r ?* ? +qJ ?)EqE +GFMr �A�ML�FMrAr p ? Q 'IE +BFIJ � H1+
	 t ��W J � �  + � + t '035'0$ < ? *�? Q + @ + �=6 S 6.*��`� + W &(3>3 $ 6>?T! " $�%�'>(n1c(�6n" f�1ci

_T*I(k4>"�gM9��I" ,ehYi�*37I(�,2" $D1Omcf�*I(�6n7:9-? �xR R Rzt $5':<5<I?<t & < ?0683 6 � 6 S ?O � ?�S Q  ? FOJAJ � +
	 � '0* JAs � Q + � + � ':*�QY6.$ 6 �>6.*�?���W 4%35476G=�\ ? 4qE:=(&(*WQ P '#3 � '0':* 
 6O�Y':Q-4%&��%'-��1'�� @ ? *WQ-& 354��;& *16G= P $ ? 6 � 
 6G=F= Q = ? 3 <v�=6 �;&@6835&(*WQ P '03 � '0'0*P 6 � ':<x�3?5h0ij*37I(k,2" $l1Omcf�*I(�687:9-?�� ? = +�FOs ?8* ? +�s ? EqE +Ms 
 F3L�s � p ? O ? � +FIJAJAs%+
	 � 41' � � � 
 + � 4%':Q;Q-'>; '0$8Qq? �  W 4W=(35& <<= ? 3>3 '�� 
 6O�Y'�Q.41&��%'  *235'0*1*76 U ? $X=& Q-A)�+t ? � '0$5'�� W & ?#$ ? � 6O�-'�XF':6835& *�Qc� Q�S < 35':BL<��3? y{h#h h~}),21 f>9O^

" f[y2f�g '�9:(�,:o���%K%�i 68731c(�6n" f>9-?A� ? = +�FOs ?P* ? +�s ?�E>E + � �cJML � FOp ? O ? � +FIJ � �%+
	 Q \ 
 �M� R + W + Q E16.$5$ ? � 6.*��u� + b + \�':<5<I?	� 1Kg 6n1c(�68" f � *31c(�}),21 f>9��I*:,-?

W ?��F$ 6 � XF&F=V= P ?�? � \ ? B�E16.* S ? 
 6-<>A%& *�Q.3 ? *�?>@ ? *�� ? *B? FIJ 
 � +
	 Q X&@ J>F � � + Q & ':Q-'>=8? � + � + X ? � '>=F= 41*�� � + @ ? A%$5':*�Q-'>=8? ��� ,:$l* �q�3*-,-(�,{1c|

m ')f�m g '�,27:4 ��(�,21M4�i ')f�mv|`}5*-6ki 	 � ��(k,21M4�i '�f�m 9O1 '�9-(+1 '�9O7:4 �-a�6�|
9I7:4>*-f �<�3*-,�� �K7:4>*-f�')f�g[6�f ��$�4 �)iki '�f�m�*-f5? Q E%$5&(*WQ-'0$�� '0$<=@6mQq?P '0$<=(& *B?qXF'0&��%'>=F; '0$8Qq? FIJAJ>F-+

	 Q X&@ J � � � + Q & ':Q-'>=8? � + � + X ? � '>=F= 41*�� � + @ ? A%$5':*�Q-'>=8? ��� ,:$l* �q�3*-,-(�,{1c|
m ')f�m g '),{7:4 ��(�,21M4�i '�f�mu|�}5*-6�i � �`.0,:')f�g)i�1Om�*-fv'�fGg[_�1c(n*-,:6n1c|
i�*-6jm�*:fq9I7:4>1��:(+*-f5? Q E1$5&(*WQ-'0$0� '0$<= 6aQq? P '0$<=(&(*�?qX=':&��;'@=F;/':$8Qq? FOJAJ � +

	 Q � 
 4 J 
�� W + Q 4W;1&($ 683 <O?GW + � + � < �.68*��%'0$O?BW + � + 
 A1& 35'L6.*�� � + � + C)&RQc�Q-6.*7<I? � $ + ?���� bw� b Q &(B,4:= 6835& ? * ? U&W &@?#$ ? � 6O�Y' Q &(*23 '0$5&(*WQ & *
@ 6.$8Q-' " N �A���MHK�A�c� @ &(35'0$0#�W 4:= 35& B ? �%'�\ 6O�P&(35&(' <x�3? ]>^&_`687-,2"c|
a�1 bc* d "ca�*-,�1 f�g�h0ij*37I(�,{" $l1Omcf�^�h�fG*-,8mcoc?B� ? = +�p�r ? * ? +Bp ?�E>E +FIs>F:L�F 
 � ? FOJAJ 
 +



¡ � � � �����������������
��� ��� � ���������
	 Q C	� J � � Q + Q 41*��W;/':$8Qq?�t + C &V=��%6G=,68*���� + �FAW=@<5< ? *B?���W ? BL'0*23ZW 'I�

3 A ? �  *16G= S <>&@< ? U 6wW & ?0$ ? � 6O�Y'<� 4%*1*1'>= ���Y'0*)�3?�]>^q_u6n7-,2" a�1 bc*
d<" a�*-, 1 f�g�hYi�*37I(�,2" $D1OmcfG^�h�f�*-,nmcoc?�� ? = +)pAp ?P* ? +�F ?�EqE +)pAsML�H � ?FOJAJ � +

	 Q �<C 4 JAs � W + Q 4%*��N; '0$8Qq?qt + � + � &@<>BL6.*�?�t + � Q + C)&F=��16G= 6.*��Z� + �FAW= < < ? *B?�  *16G= S <>& < 6.*��'b ':<>& Q-* ? U � *��%41< 3 $5& 6G=5W & ?#$ ? � 6O�Y' ���Y'0*1< S <>& *�Q
3 A1' � & *%& 3 '@b &��/'0$5'0*7?#'0� &(BL'@b ? BL6.& * W '035A ? ���3?�]q^�_u6n7-,2" a�1 bc*
d<" a�*-,[1 f�geh0ij*27I(�,2" $l1Omcf�^#h�f�*-,nmcoc?�� ? = +�p>F ? * ? +�p ?�EqE +#FIH�rOL
FMN 
 ? FOJAJcs%+

	 Q � s � � � + � + Q ? A ? $5*%A ? $ < 3 6.*��l� + � & < �.68*23 6>?��  *�R � E/'0$ &(BL'0*Y3 6G=�R � �6.BL&(*76835& ? * ? U 3 A%'���6G=(&��%& 3 S ? U 35A1'�\ ? BLB ? *:= S 47<>'��eW '#3 A ? �1<? U��=6 �%& 6.*23 XF':683�� $ 6.*�U '0$  *76G= S <>& <x�3?�]>" '�,:f�1ci�"��0� *31c(<}),21 f>9-|
�I*-,-?>E>E +)H�r JML�HKpAs ? O ? � +BFOJAs � +

	 � 6aU J�N �  + � 6c� ? �Y'A?�!#" $&%�')(+1c(�68" f�1ci hYi�*37I(�,2"�g o f�1 $ 687:9 ��}B4>* � 6�fq6�(+*I|
�/6 
&*-,{*-f�73*`}�6�$l*I|	��" $l1 6�f _�*I(�4>"�gc?  $>35':? A X ? 47<>'A? P ? < 3 ? *B?W  ? FOJAJ�NP+

	 � 6aU J � �  + � 6c� ? �Y'A?Z��g bc1 f�73*:9 6�f�!#" $&%�')(+1c(�6n" f�1ci�hYi�*37I(�,2"�g o f�1 $ 687:9 �
}B4>* �#6kfq6�(n*I|	�w6 
�*-,2*-f�73*�}�6k$D*I|	��" $l1 6�fl_T*I(k4>"�gc?  $>3 ':? AlX ? 4)�<5'A? P ? < 3 ? *B?qW  ? FOJAJ � +

	 � P 
 N �  + � 6c� ? �-' 6.*���W + R + P $ ? � � &(*�? � O 41B ':$5& ?06G= Q ? = 4;3 & ? * ? U
Q 3 ':6 � S � Q 3 683 '�Rp=(':? 3 $ ? B 6mQ-*1'#3 & ? Q ?0683>3 '0$5& *�Q`t $ ? ;:=('0B < S <>& *�Q
3 A1'e� &(BL'-�^bF'OE/'0*��;':*Y3DW 6 � � '>=F=�� < R��2476 3 & ? *)�3?�y{h#h h }),21 f>9O^
_`6n7-,{" a01 bc*w}G4>*3" ,:oD}5*37:4>^j?I� ? = +Mr p ? * ? +cFAF ?�E>E +Is�r pML�sApA� ? FOJ 
 NP+

	 � � J 
�� � + � ? $5$5':< 6.*�� P + � ' ? � ? ?B�2\ ? B�E:=('#3 ' � bw� b  *76G= S <5& < ? U�W &��
?0$ ? � 6O�Y' XF':6835& *�Q t $ ? ?#':<5<>' < & * �7$5' �24%':*1? S � b 'OE/'0*��;':*Y3968*��
� '0B�E/':$ 683541$5'-� b 'OE/'0*��;':*Y3�W '��%& 6M�3?0y{h#h h~}),21 f>9O^B_u6n7-,2" a�1 bc*
}B4>*3" ,:o }5*37:4>^j?)� ? = +>H�N ?;* ? +GF ?>E>E +BFO� � L�FAF 
 ? � 6.* +BFOJAJ 
 +

	 � S P 4 �A� �  + � 6c� ? �Y'A?�C + � + SFBL6-<>A76.*��86.$O? P + P ' �-'0$�? � + X 68$5U ? 47<>A�68*��
C + Q + � '0'K?z��b '#3 68&V=('�� � bw� b  *76G= S <>& < ? U�Rp=(':?#35$ ? B 6aQ-*%'I�
3 & ? � &('>= �%<&t '0*1'#3 $ 6835& *�Q O 68$ $ ? � Q = ? 3 < 68*��Z@ 6cE>E/'$� � ? &(*23 <F&(*
� A1& ? ��\ ? *��%47? 35& *�Q Q ?#$5'0'0*7<x�:?ey{h#h h�}),21 f>9O^#��f5(+*-fqf�1M9�d�,2"c|
%q1Om�1c(+^ ?�� ? = +5pAs ?%* ? +5r ?>E>E +5rMH 
 L>rcN 
 ? �7'>; +BFOJ �A� +



� � ���������������
��� ����� ������� � ¡ � �
	 �0� 
 r � � + Q + � ?o? $[6.*�� � + �F&@< �86.*Y3 6>?)�  \�$5&(35& ?:6G=>R � 6.BL&(*1683 & ? * ? U135A1'� 6G=(&��%& 3 S ? U Q &(B�E:=(&��1'���W ? �%'>= < U ? $��=6 �%& 6.*23�X=' 6 3e� $ 6.*7< UN':$ *76G= S <>& <x�:?�y2f�(n^<]q" '�,:f�1ci<"��D��*21c( 1 f�gu_T1M939v}),21 f>9��I*-,-?�� ? = +F�N ?>EqE +GFMNAN pML�FMNMs 
 ? FOJ 
 rP+
	 � P 
 J � � + �.6.* P = 6 �%'>=8? � � &('>=��ut '0*1'#3 $ 6835& ? *`� A1$ ? 4WQ.A Q B 6G=F=  E '0$>3 4)�$5':< � � A1' � &($ < 3 �=$ �;'0$ \ ? $5$5' ? 35& ? *��:? � 1Kgc68" �G7-6n*-f�73*I?�� ? = +�FIH ?* ? +�r ?)EqE +>p>FOJML�pAp>F ?>W 68$ +GFOJ 
 J%+
	 �)X � N 6 �  + � ? * XF&�EqE/'>=n?7'��%& 3 ? $�? �w6n*Ii�*37I(�,:687/_T1c(+*-,:6n1ci 9 1 f�g ��%K%�i 6n721c(�6�|

" f>9-?  $>35' ? A X ? 47<>'A? P ? < 3 ? *B?>@ ? *�� ? *B? FOJ � NP+
	 �)X � N ; �  + � ? * XF&�E>E '>=8? �w6n*Ii�*37I(�,:6n7:9�1 f�g � 1 bc*:9-?  $>3 ':? A X ? 47<>'A? P ? �< 3 ? *�?)@ ? *�� ? *B? FOJ � NP+
	 �)X J 
O� � + � ? *`X 6aQ-'0*�? ��6ngK* ��1 f�gDhYi�*37I(�,2" $l1Omcf�*I(k6n7 !#" '�%�i 6�f)me(+"Z1

!#1 b�6�(ko ����fTy3f5(+*nmc,21ci � *x%�,2*:9O*-f5(+1c(�68" f �&1M9O*3gl_�"�gK*Ii ?'b &@<5<>'0$��
3 683 & ? *B? � *1<>35& 3 4;3.U	�1$�X � ? A1< 35UN$ ' �24%'0*q�#3 ':? A1*%&�� 41*��lRp=('��Y3 $ ? *%&���?S=*1&V�Y'0$ <5& 35X83�C)6.$<=@<>$54%A1'A? FOJAJ 
 +

	 
 '0& 
A
O� � + 
 '0&F=@68*��B? �xR &(*1'/W '035A ? �%'/�04%$ @ � <>4%*WQ �;'0$�W 6 � � '>=F=@<5? A1'0*
�k=('0& ? AP4%*WQ-'0* U �%$ <>':? A1< � ? B�E ? *1'0*235&RQ-' �7'>=��%'0$ 6.4�U �;& < �2$5'035'0$P 6-<>& <x�:?���,27:4�6�b<h0ij*:� (k,2" $l1Omcf�*I(�6 9O7:4>* 	��3*:,-(�,21Omc'�f�mA? � Q +cp>F ? O $ +p ? Q +GFAFOsML�FMr � ? FOJ 
A
 +

	 
 � � JAJ � P + 
 XcEqEW= &(*�Qc�+�=6-6.A ? = 3�? Q + � 6G= 3 68*�� � + �FAW= < < ? *B?�� � b&�+� b Q &��B,4W= 683 & ? * ? U 6 W & ?#$ ? � 6O�Y'�XF':683 &(*�Q t $ ? ?#':<5< � R �/' ? 3 < ? U � ?�? �t[6.$ 6.B '035'0$ <x�3?u=�(k4 y3f5(+^�!#" f��I^0" f _`6n7:,2" a01 bc*D1 f�gl�w6�m 4 �G,2*I|
�:'5*-f�7-o � *31c(�6�f�mA?���6G=('0*7?#& 6>? Q E16.*1&('0*�?)EqE +qpML�s ? Q 'OE +BFOJAJAJ;+

	 
 ��� 4 JAJ � � + � + 
 6aQ.*1'0$O?�t + � ? <>'A?�b + � 6 3 ? A1'>=F= 6.*�� � + \ =@6.$ ��?�� QKS < 3 '0B �
@ '-�Y'>=�� A1'0$5B 6G= W ? �;'@=(&(*WQ ? U 6�\ ? B�E16-? 3�?wXF&RQ-A>�nRDc ?#&(':*1? S\ ?�? =(& *�Q b '-�P&@?#' U ? $,35A1'�t  �� �A�A� t $ ? ?#':<5< ? $��3?�y2f�(n^ �5oM9-(+*-$�9
d 1K7:�A1Omc6�f)m ��o $�%B^ � y �>d ���M? Q 6.*'b &(':Q ? ?�S Q  ? E>E + HqF:L�HKs ? � 6.* +
FIJAJAJ%+

	 � ':' sAs � C + Q + � '0'A?Y� O 4%BL'0$5&@?06G= Q ? =(4%35& ? * ? U � *%& 3 & 6G= P ? 41*��16.$ S � 6G=(41'
t $ ? ;W=(':BL< � *�� ? =V�P& *�QeW 6 � � '>=F=�� <�R��241683 & ? *1<F& * � < ? 35$ ? E1& ? W 'I��;& 6M�:? y{h#h h~}),21 f>9O^B��f5(+*-fqf�1M9�d�,2"3%q1Om�1c(+^ ?)� ? = +�FIH ?7* ? +5p ?5E>E +pc��rOL�pA� 
 ?>W 6 S FOJAscs%+



¡ ��� � �����������������
��� ��� � ���������
	 �B\ � J 
�� P + � 6C= &���? � + \ = 6cE � ? $>35A S 6.*�� \ + �k;W= ? *7<>' ��? �  *�RDcL?0&('0*23

\ ? �%'-� P 6-<>'���� ?�� '@=V�+� $ 6O�Y'0$ <>& *�Q  = Q ? $5&(35A1B �3?/!#" $&%�')(+*-,D.0,21c|
%54�6n7:9&��" ,:'�$�?�� ? = +BFOs ?;* ? +�r ?>EqE +BFAFOJML5FIH 
 ? � 41*%' FOJAJ 
 +

	 ��� JAs � X + �7A76 ? 6.*�� � + 
 + � 41$5*1'0$O?��  *  *16G= S <>&@< ? UF35A1'�� &(*1& 3 '-�b & �7':$5'0*7?#'�� &(BL'-�^b ? B 68& * W '#3 A ? � U ? $vW ? �;'>= &(*�Q 3 A%'�W &��
?0$ ? � 6O�Y'uX=' 6835&(*WQ ? U b &('>=(' ? 35$ & ? W 6835':$5& 6G= < � & 3 A%&(*�6�� A1$5'0'-�b & B ':*1<>& ? *76G= \ 6O�;& 3 S Q�S < 3 '0B �3? ]>^/_u6n7-,2" a�1 bc*ud " a�*-,�1 fGg
hYi�*37I(�,2" $l1Om fG^Gh0f�*-,nmcoc?)� ? = +qp>F ?;* ? +)H ?>E>E +GFOJAJML>r�FIH ? FOJAJAs;+

	 ���Y@ JAs � X + �/A16 ? ? � + 
 + � 41$5*%':$ 6.*�� � + @ &(4�? � O 41BL'0$5& ?06G= Q &(B,4:= 683 & ? * ? U3 A1'<t ? � '0$Db '0*7<>& 3 S b & < 3 $5&F;14;3 & ? *e� '0*%':$ 6835'�� &(* 6/W 4W= 3 &(B ? �;'\ 6O�;& 3 S ; S S <>&(*WQ 3 A%'�W '#35A ? � ? U�@ &(*1':</� ':? A1*%& �Y41' 3 ? Q ? =V�Y'b & $5':? 3L= S U ? $�3 A%'�Rp=(':? 3 $5& ?&� &('>=����3?�y�h h#h }),21 f>9O^ _u6n7-,2" a�1 bc*
}B4>*3" ,:o }5*37:4>^j?)� ? = +>HAH ?;* ? +GFMr ?>E>E +�r�F � NOL>r�FOJcH ?ob ':? +�FOJcJAs%+



� � � ��� ��� � � � ¡ � �
���������	��

�����

������������� � !#"$�&%('*)+���-,

.0/#13254 672987:�;</9/#= /
> 29?#@*ACBD:FE#/GB�@#1H4 IKJMLN6#@*= O�IQP5R5S
> 29?#@*ACBD:UT*ACBQ4 ;<27O = ?9AVTM8*8H/�L�.WL
X BU/7/GBD:U/*87Y#29Z$LC4 [N29@KBD:F\9Z
]9/*1	O = O 2^8G:DBU/*87E�4 _929A�Z729O A`/KBU2�BQabIdcNOe87E

f !#"�g��ehM�i� j�g��$kl,

IKP5R5m	noIKP5p5S�4 > A�@*87E#:F\9Z*@#= 2�qr?#29AV:s@#= 1ut
vwO = = :s?7/9\9Z
IKP5p5S	noIKP5p5m�4 6#@G:DB+O 8*@G:Dt�cx29A�8929ACt >ly 1�87/7:�O @*1Ha*vz27O 87:s?529AVY
IKP5p5m	noIKP5p5P�4 {-2Q\^Z#8#O :F\9Z92s: >by 1�89/7:�O @#1|E*29A�vwOe= Z72^= 1ut+}H/ y ?9/7\^ZKt X \9Z*@Gt

= 25ab;<27Oe= ?^AVTM8#8H/$Lb.~L

����"��
�u�-jM����������'*)��^j�� ���$��)G,

IKP5p5P	noIKP5P5S�4 �lO _5Oe= EMO 2987:DB3O 8�v��7:DBD298*AVT^B

f )sg�j��ig���g���j��N���Dg$�
���(�#kl,

IKP5P5S	noIKP5P5��4 X B�@9E�O @*1�E*29A(��= 2^��B�AVT^BU2Q\9Z*85Oe��/*8dE*29AW��85O _92^AV:�O BU�KBHcx/^A�= :Dt
A�@#Z925a7�N29ACB+O 2s��@#87Y5:sA
O \9ZGB+@*87Y3��{�2Q\9Z*85Oe�WE*29A�{�TM8Gt0@#89E��xO = E5t
�#?#29ACB�A`/GYM@*8GY^�

� I#L069/#8*@7/^A�IQP5P5m�4 [�O ¡#= TM1¢��= 29�sB+AVT^BU2Q\^Z#8#O �	/*8�E*29A~�N8#O _929AV:�O BU�GB	cx/^A�= :sA�@#Z92
IKP5P5m	n£Z929@GBU254 vwO :U:F2987:F\9Z9/G�`B�= O \9Z929Ab}�O BD/^A�?#27O BU29A�/#1|¤i87:DB�O B+@GBl���#A�;x¥�\9Z7:DB�t

��A`2Q¦�@9298G§sBD2K\9Z#8#O �H@#89E£��= 29�sB+AVTM8#O ��E*29A¨��8#O _929AV:�O BU�GB�cx/^A�= :Dt
A�@#Z92
}�O BU/^A�?527O BrOe8©]7T*AV:F\9Z#@*87Y©@*89E£ª929Z*A`2
«WA�?529O BD:UY52^?5O 2�BD2#4¬.¨@*1329A
O :F\^Z72­]929= E�?529A®2Q\9Z*8#@*8GY�a X 2^= ?G:DB�t
�+T�87:�O :DBU298GBU2¯�l29A`2Q\9Z*8#@*87Y­_7TM8w;<29O §9¡^AVT5§Q2s:U:F298�a���= 2^��B�AVT^t
13/GYM892�B+O :F\9Z92r�N2�B�A`�GYM= O \9Z*��27O B


