
����� ��� � 	�
����	 � ������


������� �"!$# %'&)(

*�+-,�./+-02143-56587

9�:<;>=@?BA +-CED ;>F ,�G F 0
HI,<JLK F 0MCEJLG"1ONQP ; D<JLRS+-T-N



���������	����


� �������������������� � �

! "#���$��%'&���()�*� !

+ ,�-�./�0���1��2�34�5�6�87�9:�*7���9:; <
=)> 7 ?I18@<0ENA@ 1 ,/+CB JLR C >D>E>F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> G
=)> 3 9 @/+CH G�J K F B F CMD�0 FJI , F B F ,�G >F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> K
=)>L= MON .<+QG�JLN6,�N-P C2G +QG F >E>F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 7 5
=)>QP R D F 0SB N-, . R A F +-0 0 F +-R GMJ N6, C >D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 7 =

T UWVX,6Y[Z\���[� -5& �A]
P^> 7 R D F ?`_ 9 : ? R N6, I T6. 0�+QGMJ N6,�CMR 0MJaH GFbdc�e�f:g8h i >F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 7 K
P^> 3 ?`_ 9 : ?�N-. GjH<.8G R NkBlH/+-0MJLCMN6,O.8G�J A JLG"1mb$n^o8p�g/i >F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 3-5

P^> 3 > 7 q .<J A @<J ,<Trn0o8p�g >D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 387
P^> 3 > 3 HICMJL,<T#n0o8p�g >F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 387

P^>L= =ts	_ 0EN6. G�JL, F C@P N-0@G�D F +-,/+ A 1 CMJLC N-P ?�_ 9�: ? N6. GuH<. GDb$n v*w^x�y^i >F>E>D>F>D>F>F>D>F>D>F> 3 =
P^>L=)> 7 = , CEG + A A JL,<T +-,)@ 0E.<,<,<JL,<T#n/v*w^xCy >E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 3 P
P^>L=)> 3 n v*w^xCyz@/+QG + C2G�0M. R G�. 0 F C >D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> 3k{
P^>L=)>|= } n^xk~)c*����H A NQGMG�JL,<T G�� NC��@ J�B F ,<CEJ N6,/+ A @/+QG�+-C F G�C >F>F>D>F>E>D>F>D>F>F>D>F>D>F> 3��
P^>L=)>LP } n^xk~)c*�)�:w �XH A N-GEG�J , T C A JLR F C N-PBGMD<0 F F ��@<J�B F ,<CEJ N6,<+ A @/+QG�+-C F G�C >D>F>F>D>F>D>F> = 5
P^>L=)> { R D F n v*w^xCyOR NkBlB +Q,^@A� A J , F 0MN6.8G�J , F C >F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> = 7

� �D2�9�&�������-���9A������� ��-�9�3�& + <
{ > 7 �I. ,<,<J , T GMD F ?`_ 9 : ? G F C2G CE.<JLG F >D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> = �
{ > 3 R D F : N8@ CED<N8R��k� G�.^� F H<0MNk� A F B >F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> =:G
{ >L= R D F	� N N8@)�@+Q0u@A� ; N A F A A + J ,�G F 0�+-R G�J , T�� A +-C2GS���@+SK F H<0ENk� A F B >F>E>D>F>D>F>F>D>F>D>F> P 7
{ >QP R D F :8F @ N K F�� H A N6CEJ N6,�H<0ENk� ALF B >D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> P:=
{ > { R D F +�@ K F R GMJ N6,�H<0ENk� A F B >F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> P:�
{ > � R D F H<0MN�� A F B N-P +�� JL,^@OG�.<, , F A � JLGMD4+ C2G F H >F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> {63

< �z� ����.4 ����*��2�9:��;l�1��2¡UWV�,6Y�Z � ]
� > 7 R D F ?`_ 9 : ? R NA@ F +-0ER D<JLG F R G�.<0 F >D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> { K

� > 7 > 7 ; N8@ F J ,8P 0�+-C2G�0M. R G�. 0 F >F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> �65
� > 7 > 3 ; N-, I T6.<0M+QG�JLN6, I/A F C >F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> � =
� > 7 >|= ¢ NA@<. A F£I/ALF C >F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> � P
� > 7 >LP � .<,�G�JaB F H<+-0�+�B F G F 0EC >F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> �:{
� > 7 > { ; N8@ F B NA@<. A F C >D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> �k�

� > 3 ? N60uB +QG�C>N-P N-. GjH<.8G I<A F CWH 0MN8@<.<R F @m��1 ?`_ 9�: ? >D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> G�=
� > 3 > 7 ¤ F , F 0�+ A H/+-0�+CB F G F 0EC >F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> G�=
� > 3 > 3 ¥�. GuH<. G I/ALF ,/+�B F C >D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> G �
� > 3 >|= ? s ? P¦>F>D>E>F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> G �
� > 3 >LP ? s ? { >F>D>E>F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> K 5
� > 3 > { ? ¥	� R � 9£§ GkG b P GkG i >F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> K 3

� >L= ; 0 F +QG�JL,<T , F �¦H<0MNk� A F B C >F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> Kk=

J



� >QP 9 @^@ J ,<T , F ��CMN A K F 0MC >F>D>F>D>F>F>D>F>D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> Kk=
� > { � N602G�JL,<T ?`_ 9 : ? GMN NQG�D F 0 B +-R D<JL, F C >D>F>E>D>F>F>D>F>D>F>F>D>F>E>D>F>D>F>F>D>F>D>F> K �

� � �/����(0��������.4��2�9m(^����2�� �C&#�   UWV�,6Y�Z ] �

] ��9� �9:��98���k98& ] ]

JLJ



,z�*%[���8;�-�98��./3 9�� �*&

R D FO?`_ 9�: ? ; N8@ F ¤ 0EN6.^H JLC CE.^H^H N60EG F @ ��1 G�D F 9 :<;>= ?BA +-CED ;>F ,�G F 0 +QG G�D F H , JLK F 0MCEJLG"1 N-P
; D<JLRS+-T6N .<,)@ F 0 H > : > s�F H/+Q0EGjB F ,�G N-P M , F 0MT-1 R N6,�G�0�+QR Glq =�P 7 P:� { > : NkB F N-PIG�D F G F CEG RS+ A R . A +��
G�JLN6,<C	@ F CMR 0MJ�� F @ D F 0 F � F 0 F H F 0EP N60SB F @ . CMJ , T4GMD F ¥ 0EJ T6JL, 3-565-5�R NkBlH<. G F 0 +QG 9 0ET6N6,<, Fl§ +QG�JLN6,/+ A
_ +�� N60�+QGMN60E1+-,^@OG�D F 9�:<;>= q A . F ¢ N6. ,�G�+-J ,4R N�B�H<.8G F 0 + G _ N-C 9 A +�B N6C § +QG�JLN6,/+ A _ +�� N-0�+QGMN60E1 >

JLJ J



� � �z����������� ��	��l�

R D F ;>F ,�G F 0�P N-0 9 CEG�0ENkH<D�1 CMJLRS+ A R D F 0uB N6,�.<R A F +Q0 ? A +-CMD F C�
 N60 ? A +-CMD ;>F ,�G F 0�
[�>+-C P N6. ,^@ F @ + G G�D F
H , JLK F 0MCEJLG"1 N-P ; D<JLRS+-T-N JL, 7 �k�kG .<,)@ F 0 R N6,�G�0M+-R G G�N4G�D F H ,<J G F @ : G�+QG F C s�F H<+-0EGuB F ,�G N-P M , F 0MT-1
+-C�H/+Q0EG N-P J G�C 9 R R F A F 0�+QG F @ : GM0�+QG F T6JLR ; NkBlH<. G�JL,<T = ,<J G�J +QG�J K F b 9 :<;>= i >`R D F T6N6+ A N-P GMD F�;>F ,�G F 0
J C G�N CEN A K F C F K F 0M+ A H<0ENk� ALF B C 0 F A +QG F @ GMN G�D F 0uB N6,�.<R A F +Q0� +-CED F CON6, G�D F CE.<0EP +QR F CONQP R NkBlH/+-R G
CEG�+-0MC b , F .8G�0MN-, C2G +-0EC�+-,^@¡� D<JLG F @)�>+-0EP C�i�
 JL,¡H/+-02G�J R . A +Q0�� � 0�+S1�� .<0MC2G�C�
 R 18H F = + CE.^H F 0M,<N KQ+ F 

+-,^@ ,<N KQ+ F > R N CMN A K F G�D F C F H 0MNk� ALF B CO0 F N . J 0 F C GMD F H<+-0EGMJ R JaH/+-,�G�COJL, GMD F ;>F ,�G F 0 G�N @ F K F A NkH
, F ��CEJ�B . A +QGMJ N6,GMN8N A C R +�H/+�� A F N-P'D/+-,)@ A JL,<T GMD F F�� G�0 F B F 0 F CMN A . G�JLN6,�+-,)@ H<D�1 CMJ R + A 0 F N .<JL0 F B F ,�GMC
J�BlH N6C F @���1 R N6,^@<J G�J N-,<C JL, G�D F C FOF�� H A N6CEJ N6, C�
 +-,^@ G�N�@<N�CEN � D<J ALF B +���J , T F�� R J F ,�G .<C F N-P G�D F
H/+-0M+ A ALF A CM.^H F 0ER NkBlH<. G F 0MCE@ F K F A NkH F @ ��1 G�D F 9�:<;>= H<0EN�� F R G�
 G�D F B N6C2GEH N�� F 0EP . A R N6,<C2G�0E.<R G F @ GMN
@/+QG F >

R D F?�_ 9�: ?�R NA@ F b ? 021 � F A A F G + A > 3Q565658i 0 F H<0 F C F ,�GMC +-, JaB�H N602G +-,�G CEG F H + A N6,<T�G�D F 0EN�+�@ GMN
G�D J COT6N�+ A > ?�_ 9�: ? J C�+ B NA@ . A +-0�
I+�@/+�H GMJLK F 
 H<+-0�+ ALA F A CMJaB . A +QG�JLN6, R NA@ F R +�H/+�� ALF N-P D/+-,^@ A J , T
T F , F 0M+ A R NkBlH<0 F CMCMJa� A F �/N�� H<0ENk� A F B C J , +-CEGM0MNkH D�1 CEJ RS+ A F ,�K JL0MN6,^B F ,�GMC > ?`_ 9 : ? D/+-C � F F ,�@ F �
CMJLT6, F @ GMN4+ A A N*��. C F 0EC G�N�R N6, I T6.<0 F JL,<JLGMJ)+ A +-,)@ � N6.<,)@/+-0E1 R N6,)@<JLGMJ N6,<C�
 R D/+-,<T F + A T6N-0MJLGMD^B C�
�+Q,^@
+�@^@ , F ��H<D�1 CMJLRS+ A$F�� F R G�C � JLGMD4B J ,<JaB + A F�� N60EG > = G .<C F C G�D F � 9 � 9 ¢mM : ? A J��<0M+-0E1�GMN B +-,/+-T F
+�� A N R��k�"C2G�0M. R G�. 0 F @ +�@/+CH G�J K F T60MJa@�
OH A +QR J , T�0 F CMN A . G�JLN6, F A F B F ,�G�C N6, A 14� D F 0 F G�D F 1 +-0 F , F F @ F @
B N6CEG > ?`_ 9 : ?�.<C F C�G�D F ¢ F CEC�+-T F � � +-CMCEJ ,<T = ,�G F 0EP +-R F b ¢ � = i A J�� 0�+-021OG�NO+-R D J F K F H N60EG�+��<J A JLG"1�+Q,^@
CMR + A +C�<J A JLG"1 N6, + KQ+-0EJ F G"1N-P�@<J � F 0 F ,�G B F CMCM+-T F ��H/+-CECMJ , T�H/+Q0�+ ALA F A R NkBlH<. G F 0EC >

R D<J C . C F 0�� C T6.<Ja@ F JLC	@ F CEJ T6, F @ G�N F ,/+C� A F JL,^@<JLK Ja@<./+ A C .<, P +CB J A J)+Q0 � J G�D G�D F ?`_ 9 : ? R NA@ F GMN
N .<J R�� A 1 T F G4+-R N ./+-JL,�G F @¡� J G�D JLGMCCEGM0M.<R G�.<0 F +Q,^@ G�N B N K F � F 16N6,^@ G�D F CMJ�BlH ALF G F CEG�H<0ENk� A F B C
@<JLCEG�0EJ��<.8G F @ � JLGMD ?`_ 9 : ?�
BR .<CEGMNkB J�� JL,<T4JLG G�N�CE.<JLG G�D F J 0 N�� , , F F @<C > :8F R G�JLN6, 3�@ J CMR .<CMC F C D<N��
G�N N . J R�� A 1 T F G CEG�+-0EG F @�� JLGMD ?`_ 9�: ?�
�@ F CER 0MJa�<J , T�D<N�� G�N�R N6, I T-.<0 F 
��<.<J A @�
 +Q,^@ 0M. , G�D F R NA@ F
� JLGMD N6, F N-P$G�D F JL,<R A .^@ F @ G F CEGFH<0ENk� ALF B C�
 GMD F , FJ� +�B J , F GMD F 0 F CM. A G�J , TON6. GjH . G > HIC F 0EC P +�B J A J +-0
� JLGMD GMD F RS+�H/+C�<J A JLG�J F C NQP ?`_ 9 : ? � D<NF� J CED G�N N .<J R�� A 1�� T F G GMD F JL0'P F F G�� F G���� JLGMD GMD F R N8@ F CED<N6. A @
� F T6JL,�� J G�DOG�D J C C F R GMJ N6, >:8F R G�JLN6, = @ F CER 0MJa� F C G�D F F N ./+QG�JLN6,<C'+Q,^@ + A T6N-0MJLGMD^B CB.<C F @#��1 GMD F H<D�1 CMJ R COB N8@<. ALF C�@ J CEGM0MJa�<. G F @
� JLGMD ?`_ 9 : ? > = G +QCMCM.)B F C GMD/+QG G�D F 0 F +�@ F 0 D/+-C CMNkB F P +�B J A J)+-0EJLG"1�� N-G�D�� JLGMD GMD F �/+-CEJ R�H<D�1 CMJLR C
J ,�K-N A K F @ +-,^@ � J G�D ,�.^B F 0EJ R + A D�18@<0ENA@ 1 ,/+CB JLR C`B F GMD<NA@ C >�R D J C P +�B J A J)+-0EJLG"1 J C +��<CMN A . G F A 1 F CMC F ,�G�J)+ A
J , .<CMJL,<T ?�_ 9�: ? b N60 +-,�1 N-G�D F 0 CEJ�B . A +QGMJ N6, R N8@ F i G�N +-0M0EJLK F +QGXB F +-,<JL,<T-P . A CEN A .8G�J N-,<C'G�NrH D�1 CEJ RS+ A
H<0ENk� A F B C >`R D F ,<N K J R F 0 F +�@ F 0 J C @ J 0 F R G F @G�N +Q,OJ ,�G�0ENA@<. R G�N-0E1 G F�� G�
 FJ� +�BlH ALF C@N-P�� D J R D�J ,<R A .^@ F

? ALF G�R D F 0�
 ; > 9 > * > �"!$#&% ')(+*,(.-/!$01*,2�3 4�5�6708-:9�';4=< >�!$?"@"2A')-:BDC&E$01*F#G-/5=< b : H 0MJ , T F 0t�IH F 0 A +-TJ
�7 �k� 7Ci
_ +-, F 1,
 ; . A � F 0EG q >K�"!$#&% ')(+*,(.-/!$01*,2KLM*$<�BFE�01*F#G-/5=< b ; +�B �<0EJ�@<T F H �N
 7 �k�kK i
_ F H F N . F 
[� > * > 
 ¢ J D/+ A +-C�
 s > 
 s N60 I 
 M > 9 > 
 +-,)@ ¢PO. ALA F 0�
 M > 
 F @<C >Q�"!$#&% ')(+*,(.-/!$01*,2SRT4�(.6)!�B$<
>�!$?VU&<=(.?W!=% 67E�<X-/5Y*,21@"2A')-:B�@K2Z!$[ b : H<0EJ ,<T F 0�
 7 ���kK i

� N�+-R D F 
 � +QGM0MJ R�� >S@\')01B7*F#�4�0 (/*,2]<�!^>_�"!$#&% ')(/*,(:-/!$01*,2\@K2A')-:B_C&E$01*F#G-/5=< b�? F 0uB N6CM+J
�7 �k��K i
R D F +�@ KQ+-, R F @40 F +�@ F 0 � D<Nl� JLCMD F C G�N#��,<N�� B N60 F CSH F R J I R J , P N60SB + G�J N-,+�� N6. G@GMD F KQ+-0MJLN6.<C + A T6NC�
0MJ G�D^B C@JLC @ J 0 F R G F @OG�N G�D F A JLG F 0�+QGM.<0 F 0 F P F 0 F ,<R F C JL,�GMD<J C C F R GMJ N6, >:8F R G�JLN6, P @ F CMR 0MJa� F C JL, B N60 F @ F G�+-J A G�D F .<C F N-P GMD F R N6, I T6.<0M+QG�JLN6, +-,^@ +-,/+ A 1 CMJLC G�N N A C @ J Cd�
G�0EJ��<.8G F @ � JLGMD ?�_ 9�: ? > : F R GMJ N6, {¡@ F CER 0MJa� F C GMD F @<J � F 0 F ,�G G F C2G H<0MNk� A F B C @<J C2G�0EJ��<. G F @ � JLGMD?`_ 9 : ? >)R D F CMJ � GMD4C F R G�J N-,z@ F CER 0MJa� F C@G�D F ?�_ 9�: ? R NA@ F CEG�0E.<R GM.<0 F +QG A F , T-G�DO+Q,^@OT6JLK F CW@ F G +-J A F @

7



J , CEG�0E.<R GMJ N6, C P N60 FJ� G F ,^@<J , T ?`_ 9�: ?�� C RS+�H/+C�<J A JLG�J F C���1 +C@^@<J , T , F �¡H<0ENk� ALF B C F GM.^H<C >OR D<JLC C F R G�JLN6,+ A CMNm@ J CMR .<CMC F C G�D F R N8@ F B N8@<. A F C JL,<R A .^@ F @ � JLG�D ?`_ 9 : ? 7 > � +-,^@�@ F CMR 0MJ�� F C D N*� , F � CMN A K F 0EC
B + 1�� F J ,�G F T60M+QG F @ J ,�G�N GMD F R NA@ F > ? J ,<+ A A 1,
<G�D F C F K F ,�GMD C F R GMJ N6, T-JLK F C�T6.<Ja@/+-,<R F N6,�R N6,�G +-R G�JL,<T
G�D F +Q. G�D<N-0MC N-P ?`_ 9 : ? >

� � ��	���� 
���� �`�

R D<JLC C F R GMJ N6, @ F CMR 0EJ�� F C D<N�� G�N N .<J R�� A 1 T F G .^H +Q,^@ 0E.<,<,<JL,<T � J G�D ?`_ 9 : ?�
'CMD<N�� JL,<T D<N�� GMN
R N-, I T6.<0 F +-,)@��<.<J A @ J G G�N CEN A K F G�D F :8F @<N K F�� H A N6CEJ N6, H<0MNk� A F B 
@D<N�� GMN 0M. , JLG�
 +-,^@ D N*� GMN
FJ� +�B J , F G�D F N6. GuH<. GI.<CEJ ,<T =ts	_ >^R N�� F T6JL,�
 K F 0MJ P 1G�D<+QG 16N6.4D/+SK F G�D F P N A A N�� JL,<T^�

� 9 R N�H�14N-P G�D F ?`_ 9�: ? CMN6.<0ER F R N8@ F @<J C2G�0MJa�<. GMJ N6, >OR D<JLC J C B N-CEG A Ja� F A 1O+SKQ+-J A +�� ALF�F J G�D F 0 +QC
+ H ,<J � G +-0 I/ALF N-0 +QC>+ A N RS+ A ; N-,<R .<0E0 F ,�G H F 0MCEJ N6, C : 1 C2G F B b ; H : i CMN6.<0ER F G�0 F F >`R N 0 F N . F CEG
+ R N�H�1N-P G�D F @<JLCEG�0EJ��<.8G�J N-,�
8R A JLR�� N6,OG�D F��M; NA@ F � F N . F CEG
	 A J ,^� +QG G�D F ?BA +-CED ; NA@ F ¤ 0MN-.^H
� F � CMJLG F 
��8f8f:h��
���n^xk~)c�����g/p���v�p�~��^o��Sekwkg���n^xk~^c*�/p�oCw)e�� >�� N6. � J ALA � F +-CS� F @ G�N I/ALA N6. G +
CED<N60EG P N60SB � F P N60 F 0 F R F J K8JL,<T#@<N�� , A N6+�@�J ,<C2G�0M. R G�JLN6,<C >

� 9�? N60EGM0�+-, � 5 R NkB�H J A F 0 +-,^@ + ; R NkBlH<J A F 0 >z¢ N6C2G N-P ?`_ 9 : ? J CE� 0MJ GMG F , JL, ? N60EGM0�+-, � 5 >= , P N-0uB +QG�JLN6, + KQ+-J A +�� A F +QGBG�D F>? N-0EG�0M+-, ¢ +-0u� F G`� F � CEJLG F b1�Af�f:h��
���������tn^oCy:f8y)~����jp:o�����i R +-,
D F A HO16N-. C F A F R G + ? N-0EG�0M+-, � 5 R NkBlH<J A F 0$P N60@16N-.<0 CE1 CEG F B >

� 9 , JL,<CEG�+ A ALF @ R NkH�1 N-P G�D F ¢ F CMC�+QT F � � +-CECMJ , T = ,�G F 0EP +-R F b ¢ � = i A Ja�<0�+Q0E1 > 9 P 0 F F A 1 +SK-+QJ A +C� A F
JaB�H ALF B F ,�G + G�J N-, N-P ¢ � = D/+-CW� F F ,4R 0 F +QG F @4+QG 9 0MT6N6, , FE§ +QGMJ N6,<+ A _ +�� N60M+QG�N6021+Q,^@�RS+-,�� F
+-R R F CMC F @�N6,OG�D FE� N60 A @ � J�@ F£� F � +QGW�8f�f�h��
���������Cg� v } � ��p8c!�d~�� x"�#�^o�$%�&�8h v'�&�8h v�p��%� >

� = P 16N-. H A +-, G�N .<C F G�D F ? J F 0�+-0ER D<J R + ADs +QG + ? N60SB + G�b$? s ? i P N60 N6.8GjH<. G I/A F C b GMD F @ F �
P +-. A G�iY
 1-N6. � J A A , F F @ +Q, J ,<C2G + ALA F @ R NkH�1 N-P GMD F P 0 F F A 1�+SK-+QJ A +C� A F ? s ? A J��<0M+-0E1 > ; . 0M0 F ,�G A 1?`_ 9�: ? CM.^H)H N602G�CF? s ? K F 0ECMJ N-,<C P +Q,^@ { b G�D F G�� NOP N60uB +QGMC +-0 F , N-G R NkBlH/+QGMJ�� ALF i > ? s ?JLC +SKQ+-J A +�� ALF P 0MNkB G�D F ? s ? � 0MN�� F R GON-P G�D Fm§ +QGMJ N6,/+ A ; N�B�H<.8G +QGMJ N6,/+ AI: R J F ,<R F�9 ALA J)+Q,<R F
+QG �8f8f:h��
����Aw�n(�)��p�c�~*��g v�g/p!�de:wkg%� >�R D F R N6,�G F ,�GMC N-P�? s ? N6. GjH . G I/ALF C H 0MN8@<.<R F @���1 G�D F?`_ 9�: ? vko��*�Aw�n,+ B N8@<. A F C +-0 F @ F CMR 0MJa� F @ JL,�@ F G +QJ A JL,4C F R G�J N-,m� > 3 >

� R N .<C F G�D F N6.8GjH<. G +-,<+ A 1 CMJLC@G�N N A C @ F CER 0MJa� F @ JL,OG�D<JLC C F R G�JLN6,�
 + R NkH�1�N-P G�D F =ts	_ A +-, T6./+-T F
P 0ENkB � F C F +-0MR D : 1 CEG F B C�
 = , R > b1�8f8f:h��
���������y c8v-�/p!��p:o&����i > =ts	_ JLC + R NkBlB F 0MR J + A H<0ENA@<. R G >= GIJ C , N-GI0 F N .<JL0 F @4P N60@GMD F +-,/+ A 18CEJ C N-P ?`_ 9 : ?�N-. GjH<.8G�
0�<. G � J G�D<N6.8G J G@G�D F .<C F 0W� J ALA , F F @
GMN£� 0MJLG F D<JLC N60 D F 0'N�� , +-,/+ A 18CEJ C GMN8N A C > b ?�_ 9�: ? N6.8GjH<. G'P N-0uB +QG�C +-0 F @ F CMR 0MJa� F @ JL, :8F R G�JLN6,
� > 3 > i R D F?`_ 9�: ? R NA@ F T60EN6.^H J C R .<0E0 F ,�G A 1 �>N-0u��J ,<T�� JLGMD4B F B � F 0EC N-P G�D F ¢ +QGMD F B +QGS�
JLR C +-,)@ ; NkB�H . G F 0 : R J F ,<R F#s JLK J CEJ N6, +QG 9 0MT6N-,<, F�§ +QG�JLN6,/+ A�_ +�� N-0�+QGMN60E1�G�Nz@ F K F A NkH B N60 F
CENkH<D<JLCEG�JLRS+QG F @OK J CE./+ A J �S+QGMJ N6, G�N N A C>GMN�@ J CEGM0MJa�<. G F F JLGMD F 0 +-C H/+Q0EG N-PBN60 + A N6,<T6CEJ�@ F ?`_ 9�: ? >

� R D F ¤ § H B +�� F . G�J A J G"1,
.�/�0~�0)e > R D J C .8G�J A JLG"1OJLCIP 0 F F A 1 +SK-+QJ A +C� A F +-,)@�D/+-C � F F ,�H N60EG F @ GMN
+ � Ja@ F KQ+-0MJ F G"1�NQPX@ J � F 0 F ,�G CE1 CEG F B C > b ? N60 B N60 F J ,8P N60uB +QG�JLN6,�
 C F F GMD F F ,�GM0E1�P N601� ~/0)e JL,
GMD F @ F K F A NkH^B F ,�G>CMN-P G��>+-0 F A J C2G�JL,<T +QG��8f�f:h��2��������#����g��joCy�,� > i�¥�, CENkB F CE1 CEG F B C(�0~/0^e JLC
+-,4+ A J)+-C P N603�/� ~/0)e > ¤ § H B +�� F JLC 0 F N .<JL0 F @6� F R +-.<C F ?`_ 9 : ? 7 > � +-,^@4D<JLT6D F 0 . C F C B +-R 0EN
R N6,<RS+ G F ,<+QG�JLN6,z� D F , R N6,<C2G�0E.<R GMJ ,<T ¢ +�� F�I/ALF C >

3



?`_ 9 : ? D/+-CX� F F , G F C2G F @N6, GMD F P N A A N*� JL,<T H ,<J � ���/+-C F @�H A +QGEP N60uB C > = ,O+�@)@<JLGMJ N6,�
�J GOB +S1�� N60u�
� JLGMD�N-G�D F 0MC ,<N-G A J CEG F @ b C F F C F R GMJ N6,6� > {�i >

� : ¤ = CMJ , T A F �$+-,^@�B . A G�J�H 0MN R F CECMN60>CE1 CEG F B C 0E.<,<,<JL,<T = � = �
� = ,�G F A � +-,)@ 9 A H<D/+*���/+-C F @�CE1 C2G F B CI0M.<,<, J ,<T _ J ,�. � 
/J , R A .)@<J ,<T R A .<C2G F 0MC
� ; 0M+ 1 � : ¤ = R =�M 0M. ,<,<J , T H § =2; ¥ :
� R D F 9�:<;>=W§ JL0EKQ+-,/+ B +-R D<JL, F 
0� .<J A GW��1 : ¤ =
� R D F 9�:<;>= q A . F � +-R J I REB +-R D<JL, F 
^� .<J A GW��1 = q ¢
� R D F 9�:<;>= � F @�B +-R D J , F 
^�<.<J A GW��1 = ,�G F A
R N�� F T6J ,S
<.<,^H/+QR���GMD F ?`_ 9 : ?�CMN-.<0MR F R NA@ F @<JLCEGM0MJ�� . G�JLN6, > = P 1-N6. D/+SK F + H ,<J � G +Q0 I<A F 
<G"18H F

�Qf^~ky } $8n��������
	����� ��f^~ky �Wb�� JLG�D N6. G G�D F N .<N-G F CJiY
�� D F 0 F ���� JLC GMD F ?`_ 9 : ? K F 0MCMJLN6, ,�.^Br� F 0
b P N-0 F�� +CB�H ALF 
@. C F �������
	�� ����� ��f)~ky +-,)@��������
	�� ������� P N-0 ?`_ 9�: ? K F 0MCEJ N6, 7 > �87Ci > = P 1-N6. +-0 F
� N60u��J , T�� JLG�D�+ ; H : CEN6.<0MR F G�0 F F 
 .<C F � p�$/c p��0e)p�00o*gAf��������
	����� ��G�NN�� G +-JL, + H F 0ECMN6,/+ A R N�H�1
N-P G�D F G�0 F F >!� N6.lB +S1 , F F @ G�N Nk� G�+-J ,#H F 0uB J CECMJLN6, P 0MNkB�G�D F A N RS+ A ; H : +�@^B J ,<JLCEG�0M+QG�N-0BG�NE@<N G�D J C >= , F J G�D F 0�RS+-C F 16N6.�� J A A R 0 F +QG F +�@<JL0 F R G�N-0E1 RS+ ALA F @��������
	����� � >�R 18H F �ap�w��������
	������ � GMN F ,�G F 0
G�D J CW@<JL0 F R G�N6021 >

§ F�� G�
 R N6, I T6.<0 F GMD F ?`_ 9 : ? CMN-.<0MR F GM0 F F P N-0@G�D F :8F @<N K FJ� H A N-CMJ N-,�H 0MNk� ALF B >�R 18H F
�
�8c�ekf:g�h c�ekw^o�$ �:wAeknA~Cg/x�f c

R D<JLC R N6, I T6.<0 F C ?`_ 9 : ? P N60 G�D F c�e:w^o�$�H<0ENk� ALF B 
-.<CEJ ,<T�GMD F @ F P +Q. A G'D�18@<0ENA@ 1 ,/+CB JLR@CMN A K F 0�
 F N ./+*�
G�JLN6,�N-P C2G +QG F 
 +-,)@ = � ¥ P N-0uB +QG @ F�I , F @ P N60 G�D J C H 0MNk� ALF B > ? N60 GMD F H<.<0SH N-C F N-P G�D J C N .<JLR�� C2G +-02GFJ� +�BlH ALF 
�� F � J A A .<C F G�D F @ F P +Q. A G = � ¥ P N60uB +QG�
A? s ? P^>�R D F CMN6. 0MR F G�0 F F JLC>R N-, I T6.<0 F @GMN R 0 F +QG F
+ G��>N���@<JaB F ,<CMJLN6,/+ A R NA@ F ��1z@ F P +-. A G >= P�16N-.<0 C21 CEG F B�JLC ,<N-G N6, F N-P GMD F R N6, I T-.<0 F @ CMJ G F C b G"1AH F x8c c�o*gAy0p�e��8c8v�f)e^c P N60$+ A J C2G�i�
�N-0 P N-0
CMN�B F 0 F +QCMN6,m� o8c*f�^~��0e�@<N F C ,<N-G�0 F GM.<0M,�GMD F R N-0M0 F R G CEJLG F ,/+�B F 
�c�ekf:g�h6� J A A +QGEG F B�H G G�N A N8R +QG F
16N-.<0 NkH F 0�+QGMJ ,<T CE1 CEG F B G"18H F b5@ F G F 0uB J , F @OK J)+Dg�^~��0eAi J ,�c:o*g)y0p�e��8cAv�f)e)c'���8y^o�f0oCf��kh^e)c� > = P G�D<JLC+ A CMNl@<N F C ,<N-G CM.<R R F F @�
 1-N6.6� J A A , F F @4G�N�@<N N-, F NQP G�� N G�D J ,<T6C > = P��/o8c*f'�^~��0eN60 g�^~��0e�@<Ja@ ,<NQG
CM. R R F F @�
 1-N6. RS+-, CuH F R JLP 1416N6. 0 CMJLG F ,/+�B F N60£¥ : G"18H F .<CMJL,<T GMD F �)cAv�f)e4N-0 �AoAc*f��kh^e NkH GMJ N6, GMN
c�e�f�g�h >£R 18H F �
�8c�e�f�g�hm� JLG�D N6. G +Q,�14NkH8G�J N-,<C GMN C F F G�D F CE1 ,�G + � > = P'1-N6. +-0 F � N60u��J , T N6, + , F �
CE1 C2G F B � JLGMD ,<N +SK-+QJ A +C� A F H 0MN-GMN-G"18H F 
 R 0 F + G F +l@<J 0 F R G�N6021�.<,^@ F 0Dc:o*g)y0p�e��8cAv�f)e)c � J G�D GMD F ,/+�B F
N-P 1-N6.<0 CE1 C2G F B b ��08w v�y c�o*gAy0p�e��8c8v�f)e^c'�! �� oAc*f'�^~�� e" �i +-,)@ R NkH�1 GMD F I/ALF$# ~/0)e:n vkxke*��� P 0ENkB +
CMJaB J A +-0�H<0EN-G�N-G"18H F @<J 0 F R GMN60E1 G�N JLG >�R D F ,40M.<, �
�8cke�f:g�h c�ekw0o�$ �kwAeknA~�g x�f c >

R D F , FJ� G CEG F H JLC�G�N F @<J G G�D F#I/A F o&%('�e)p�f.� # ~/0^ekn vkxke ��� >�R D<J C I/ALF R N6,�G +QJ ,<C + ALA N-P$G�D F CMJ G F �
@ F H F ,^@ F ,�G +-,^@ +-0ER D<JLG F R GM.<0 F ��@ F H F ,^@ F ,�GrH/+-02G�C N-P$G�D F ¢ +�� FJI/A F > H F 0MJ P 1 GMD/+QG G�D F R NkBlH<J ALF 0 C F Gd�
G�JL,<T6C	b)��*�+ # �1
,*�*�+ # �1
 +-,^@-*.����*�+ # � i@+-,^@OGMD F A J�� 0�+-021�H<+QG�D<CFb)�,/&0^i +-0 F R N60E0 F R G P N60>16N-.<0 CE1 CEG F B >
§ N N-G�D F 0 R D/+-,<T F C CED<N6. A @4� F , F R F CMC�+Q0E1 + G GMD<J C CEG�+-T F b A +QG F 0 N-, 16N-.�B +S1�� JLCMD GMN I @^@ A F � JLGMD
G�D F R NkBlH<J ALF 0 N�H G�JaB J �S+QGMJ N6, C F GEG�JL,<T6CJi > ? . G�. 0 F K F 0MCEJ N6,<C N-P ?`_ 9 : ? � J A A B +C� F .<C F N-P$G�D F ¤ § H
p:o��)n v��kgAy)e�H<0EN6T60M+�B�GMN D<+-,^@ ALF GMD<J C C2G F H >? 0MNkB G�D F ?`_ 9�: ? 0MN N-G	@<JL0 F R G�N6021 b J F > G�D F @<JL0 F R G�N-0E1 P 0ENkB � D J R D 16N6. 0�+Q, c�e�f:g�h/iY
 F��8F R .8G F
�/�0~�0)e > R D<JLCz� J A A R NkBlH<J ALF G�D F ?`_ 9�: ? R N8@ F > = P 16N-. CMD N6. A @ D/+SK F H<0MN�� A F B C4+-,^@ , F F @ GMN

=



� ykg�Af/v �0e h^~ky)~��0e�f)e:y0c
x�yAekn v-�0e �0~ }����
%0~)c�e��'� ��� c�ekw^o�$ � �
y)e)c*f)~ky�f � ��nA~)x8c�e*�
fAy0c*f8y:f ��� � �	�	

�0e��Aw � � ���	�
f'�0~ }���� � �	�
�)~���0~ � � � �
} x&% o*g�)wA~ky�� � � � � � p:o�wAe � � � v:c o*gAf8n^x�o��
} y.% o*g�)wA~ky�� � � � �
�0x&% o*g�)wA~ky�� � � � �
�8y.% o*g�)wA~ky�� � � � �

? J T-.<0 F 7k� ?�_ 9�: ? H/+-0M+�B F G F 0 I/A F R N6,�G F ,�GMCIP N60@GMD F N .<J R��OC2G +-02G FJ� +�BlH A F >
0 F R NkBlH<J A F 
;� �/�0~�0)e p�xke�~��\�8� J A A 0 F B N K F + A A Nk� � F R G I/ALF C'P 0MNkB�G�D F o&% '�e)p*f.�r@ J 0 F R GMN60E1F
 ALF +SK J ,<T G�D F
CMN-.<0MR F R N-, I T6.<0M+QG�JLN6, J ,�G +-R G� � �/�0~/0)e yAe8~Ax8p:xke8~��\�)� J A A 0 F B N K F + ALA^I/A F C@+-,)@ A JL,^��C'P 0MNkB o&%('�e^p*f.� >9 P G F 0 � �/�0~�0)e y)e�~Ax8p:x:e�~��\
 �8+ , F � JL,�K6N RS+QGMJ N6, N-P�cke�f:g�h JLC 0 F N .<J 0 F @�� F P N60 F G�D F R N8@ F RS+Q,�� F �<.<J A G >9 CECM.^B J ,<T R NkBlH<J A +QG�JLN6, +-,^@ A JL,^��J ,<T�� F 0 F CE.<R R F CMC2P . A 
'1-N6. CMD<N6. A @ ,<N�� I ,^@ +-, F��8F R .8G +�� ALF
,/+�B F @�n^xk~)c*����JL,G�D F o&%('�e^p*f.�l@<JL0 F R G�N6021,
)� D F 0 F � JLC@G�D F B + �EN60 K F 0ECMJLN6,�, .)B � F 0Eb F > T > 
 ��� 7
P N60 ��������7 > � 7Ci >!� N6.�B +S1 � JLCMD�G�N R D F R���GMD/+QG GMD<J C J C@GMD F RS+-C F >?`_ 9 : ? FJ� H F R G�C>GMN I ,^@ +�� + G G FJ� G I<A F ,/+�B F @ln0xk~)c�����h^~ky JL, GMD F @<J 0 F R GMN60E1 P 0ENkB � D<JLR D JLG$JLC
0M. , >�R D<J C I/ALF C F G�C$G�D F K-+ A . F C>N-P�KQ+-0EJ N6. C 0E.<,�G�J�B F H/+-0M+�B F G F 0MCX� D J R D�@ F G F 0uB J , F G�D F � F D/+SK J N60$N-P?`_ 9 : ? > = P JLG JLCB, N-G`H<0 F C F ,�G�
 ?`_ 9 : ? � J ALA .<C F @ F P +-. A G KQ+ A . F C P N60BGMD F 0E.<,�G�J�B F H<+-0�+�B F G F 0EC�
C� D J R D
B + 1�N60	B +S1 , N-GFH<0MN8@<.<R F @ F CMJL0�+�� ALF 0 F CM. A G�C > ? F 0 F � F � J ALA R 0 F +QG F +�CMJaB�H A F n^xk~)c*����h^~ky � D J R D
C F G�C + P F � H/+Q0�+�B F G F 0MC +-,^@�+ A A N*� C GMD F 0 F CEG G�N G +�� F N6,6@ F P +-. A GIK-+ A . F C > � JLGMD 16N-.<0 G FJ� G F @<JLGMN60�

R 0 F +QG F n^x:~)c�����h0~ky JL, G�D F B +-JL, ?`_ 9 : ?'@<J 0 F R G�N6021r� JLGMD G�D F R N6,�G F ,�G�C N-P ? J T-.<0 F 7 >�R D<JLC J , CEG�0E.<R GMC?`_ 9 : ? GMN . C F .^H GMN P N-.<0 A F K F A C$NQP�+�@<+�H G�J K F B F CMD 0 FJI , F B F ,�G b 9 ¢ �	i +-,)@ GMN ,/+CB F GMD F N-. GjH<.8G
I/ALF C +�H^H<0ENkH<0EJ)+QG F A 1 > � F � J ALA ,<N-GF� F C2G +-02G�J , T�P 0ENkB +�R D F R���H N6J ,�G I/A F b GMD<J C JLC GMD F @ F P +-. A G�
��<.8G
D F 0 F JLG J C F�� H A J R JLG A 1 C F G P N60�H<.<0SH N6C F C N-PIJ ALA .<C2G�0M+QG�JLN6,�i > ¥ .8GjH<. G I<A F C +Q0 F GMN � F � 0MJ GMG F , F K F 021
5 > 565:{OG�J�B F .<,<J G�C�
 +-,^@4� F � J A A J ,�G F T60M+QG F .<,�G�J A�� � 5�� 5�34N-0 7 5-5654GMJ�B F CEG F H<C D/+SK F � F F , G +C� F ,S

� D<JLR D F K F 0 R NkB F C I 0MCEG >�R D F 0M+QG�JLN�N-PICuH F R J I R�D F +QG�C P N60 G�D F T�+QC�b���i J C G +�� F , G�N�� F 7 >LP 
 +Q,^@
+ ALA P N6.<0r� N6. ,^@/+-0EJ F C NQP GMD F G��>N���@<JaB F ,<CMJLN6,/+ A T60MJa@ D/+SK F N6. G^�/N�� b:� F 0ENC�"T-0�+�@<J F ,�G N60 §IF .^B +-,<,/i
� N6.<,^@/+Q0E1 R N-,^@<JLGMJ N6, C > § N-G F G�D F P N60SB + G N-P GMD F I<A F � F +-R D A JL, F J C$+ R NkBlB F ,�G b5@ F , N-G F @���1 + D/+QCMD
B +-0u� 
 � iY
A� A +-,^� 
 N60$N-P G�D F P N60uB�� *F?X-:*	��2Z4 ��� *,2A';4�> : GM0MJL,<T KQ+ A . F C>+-0 FIF ,<R A N6C F @OJL,�@<N-.^� A F N .<N-G F C
b � i > q N8N ALF +-,KQ+ A . F C +Q0 F J ,^@ J RS+ G F @�JL,G�D F ? N60EGM0�+-,�C2G"1 ALF 
1��f8ykg0e*�@N60���nA~AxAc�e*�

� F +-0 F ,<N���0 F +�@ 1GMN 0E.<, ?`_ 9 : ? >0R N 0M. , ?`_ 9�: ?�N6,�� H<0MN R F CMCMN-0MC�
/G"18H F
�8h�v*y:g� ����h�� o&% '�e)p*f.��n^xk~)c��(�

0 F B F B � F 0MJL,<T GMN 0 F H A +-R F � +-,^@ � � J G�D GMD F +�H^H 0MNkH<0EJ)+QG F KQ+ A . F C > : N�B F C21 CEG F B C�B +S1 0 F N .<JL0 F 1-N6.G�N CEG�+-0EG ¢ � = H<0EN6T60�+CB C	� JLGMD +�@<J � F 0 F ,�G R NkBlB +Q,^@� . C F � D J R D F K F 0 R NkBlB +Q,^@ J C +�H^H<0ENkH<0MJ +QG F
G�N 1-N6.<0 CE1 C2G F B >OR D F ?`_ 9 : ? F��8F R .8G +�� ALF RS+-,OG +C� F N6, F R NkB�B +-,^@8� A JL, F +-0MT6.)B F ,�G�
 G�D F ,/+�B F N-P
G�D F 0E.<,�G�JaB F H/+Q0�+�B F G F 0 I/ALF >�R D F @ F P +Q. A GWH<+-0�+�B F G F 0 I/ALF ,/+�B F J CWn^xk~^c�����h^~:y >

P



� N6. CMD<N6. A @ C F F + , .)B � F 0 N-P A J , F C N-P N-. GjH<.8G JL,^@<JLRS+QGMJ ,<T�GMD/+QG ?`_ 9 : ? JLC J ,<J G�J)+ A J�� J ,<T�G�D F:8F @<N K H<0ENk� A F B 
 A JLCEGMJ ,<T G�D F J ,<J G�J)+ A H/+-0�+CB F G F 0EC�
 +Q,^@ T6JLK JL,<T GMD F G�JaB F CEG F H�R D<N-C F , +QG F +-R D C2G F H >9 P G F 0 G�D F 0E.<,4J C I ,<JLCMD F @�
/J ,OGMD F R .<0E0 F ,�G @<JL0 F R G�N602116N-. CED<N6. A @ I ,)@ C F K F 0�+ A�I/ALF C��
� n^xk~)c*���ux�o�� F R D<N F C'GMD F 0M. ,�GMJ�B F H/+Q0�+�B F G F 0 C F GMGMJ ,<T-C'+-,^@ JL,^@<J R +QG F CBGMD F 0M.<, GMJ�B F 
 G�D F � .<J A @
GMJ�B F 
�+-,^@ G�D F �<.<J A @lB +-R D J , F > s .<0MJL,<T G�D F 0M.<,S
 + A J , F JLC�� 0MJLGEG F , P N60 F +-R D G�J�B F C2G F H�
 + A N6, T
� J G�DO+-,�1��@+-0E,<J , T B F CMCM+-T F C > 9 G@G�D F F ,^@�N-P GMD F 0M. ,�
/+rH F 02P N60uB +-,<R F CM.^BlB +-0E1 J C�� 0MJ GMG F ,
GMN GMD<J C I<A F >

� n^xk~)c*����wA~�f R N6,�G�+-J ,<C + ,�.^B � F 0NQP N .<+-,�G�JLGMJ F C+-C P . ,<R GMJ N6,<C N-P G�JaB F ��G�N-G�+ A B +-CEC�
@GMN-G + A
F , F 0ET-1,
 G�N-G�+ A B NkB F ,�G�.)B 
 F GMR >�R D<JLC I/ALF R +-,�� F .<C F @z@<JL0 F R G A 1���1�H A NQGMG�JL,<TEH<0MN-T60�+�B C$CM.<R D
+-C ����g8h x�o�f �,<N-G F G�D<+QG GMD F�I 0MC2G A JL, F � F T6J , Cl� J G�D + D/+-CED b � i +-,^@ GMD�.<C JLC JLT6,<N60 F @ ��1
����g�h/x�o�f >

� c�ekw^o�$ � �Aw�n p���0 ���	� + +-0 F G�D F @<J � F 0 F ,�G R D F R���H N6J ,�G I/ALF C >�R D F C F +-0 F R NkBlH ALF G F @<.^BlH<C$N-PGMD F F ,�G�JL0 F CMJaB . A + G�J N-, +QG J ,�G F 0EKQ+ A C N-P8fAy0c*f8y:f\
-CM.<J G +�� ALF P N60 .<C F JL, 0 F C2G +-02G�JL,<TIGMD F CMJaB . A + G�J N-, >
R D F 14+-0 F + A CMN GMD F H<0MJaB +-021 N-. GjH<.8G H 0MN8@<.<R GMC N-P ?�_ 9�: ? >

� c�ekw^o�$ � �Aw�n h xCf p��8f ���	� + +-0 F H A N-G I/ALF C >�R D F C F +-0 F I/ALF C R N-,�G�+-J , J ,<T N-, A 1l@ F ,<CMJ G"1,
<G F B#�
H F 0M+QG�.<0 F 
AH<0 F CMCM. 0 F 
<+-,^@G�NQG + A F , F 0MTQ1 b J , CEJ ,<T A F H<0 F R J CEJ N6,S
8P N60$CMNkB F = � ¥ B N8@<. A F CJi >`R D F 1+-0 F @ F CEJ T6, F @ G�N � F � 0EJLGMG F , B N-0 F P 0 F N . F ,�G A 1 G�D<+-, R D F R���H N-J ,�G I<A F C P N-0 G�D F H<.<0SH N-C F N-P
B +���J ,<T CEJ�B . A +QG�JLN6,zB N K J F CFb N60 P N60I+-,/+ A 1 C F CIGMD/+QG @<N , N-G 0 F N .<JL0 F + A A N-PBG�D F R D F R��8H N6JL,�G F @
N ./+-,�GMJLG�J F C�i >

� F � J ALA .<C F G�D F } n^xk~)c��O0MN-. G�JL, F .<,)@ F 0 =ts	_ G�N FJ� +�B J , F GMD F N6.8GjH<. G > q F P N-0 F @<N-J ,<T CEN;
A� F , F F @
G�N�C F G G�D F KQ+ A . F C N-P$G��>N F ,�K J 0EN6,^B F ,�G K-+Q0MJ)+C� A F C�
 / � � ������	 +Q,^@����������.	 � /�� > H ,^@ F 0�p�c*��G�D<JLC
RS+Q,6� F @<N6, F .<CEJ ,<T G�D F R NkBlB +-,)@<C

c�e�f)e/��$����������.	 � /�� �	� ��
 � �Cf0o�o�x8c�Av*w^x �
c�e�f)e/��$ / � � ������	 ���� ���������
	 � /���� � � / � � ������	 �

= P 1-N6.4T F GI+#B F CMCM+-T F J ,^@ J RS+ G�J , T G�D/+ G / � � ������	�J C ,<NQG @ F�I , F @�
F�E.<C2G F ,�G F 0
c�e�f)e/��$ / � � ������	 ��� ���������
	 � /�� �

§ N�� 0M. , =ts	_ bSv*w^x�iI+-,^@ F ,�G F 0 } n^xk~)c�� +QGIG�D F / � ���zH<0MNkBlH G >1� N6. CMD<N-. A @�C F F + R N6,�G�0EN A H/+-, F A
� J�@ T F G +-C CMD<N�� , JL, ? JLT6.<0 F 3 > R D F H/+ G�D F ,�G�0E1 CED<N6. A @4� FlI/ALA F @ JL, P N60 16N-.4� JLGMD GMD F R .<0M0 F ,�G
@<JL0 F R G�N6021 >�M ,�G F 0Oc�e:w^o�$ � �)w�n p���0 +-C G�D F �/+QC F�I/A F ,/+�B F +-,^@ F ,�G F 0 � +-C G�D F CE. ��� > b } n^xk~^c�� R +-,
T F , F 0M+QG F N-. GjH<.8G@P N60@+ , .)B � F 0@N-P R N6,<C F R . GMJLK F£I/A F C�
)� . G JLP 16N6. I/ALA JL,N6, A 1 G�D F � F T6J ,<, J ,<T CM. ��� 

N6, A 1 N6, F£I/ALF J C>0 F +C@ > i ;>A J R�� G�D F � s J CER N K F 0 H$+-0MJ +�� ALF C����<.8GMG�N-,G�N CMR +-,OG�D F I/A F +Q,^@OT F , F 0�+ G F G�D F
KQ+-0MJ +�� ALF A JLCEG > ; D<N8N-C F G�D F J�B +-T F P N-0uB +QG�b CMR 0 F F ,�
 � N6C2G�CMR 0MJaH G�
�¤ = ? iI+-,)@�G�D F H<0ENk� ALF B G"1AH F b JL,
N6.<0 RS+-C F 
 : F @<N K0i > : F A F R GMJ ,<T GMD F H 0MNk� ALF B G"18H F J C N-, A 1�JaB�H N60EG�+-,�G P N-0 R D<N N6CEJ ,<T�@ F P +-. A G 0M+-,<T F C
P N60BN6.<0�H A N-G kH A NQG�C P N60 N-GMD F 0�H<0MN�� A F B CBRS+-, � F T F , F 0M+QG F @���1 JLT6,<N60EJ ,<T G�D<JLC C F GMGMJ ,<T�+-,^@ N K F 0M0MJa@<J , T
G�D F @ F P +-. A G K-+ A . F CIP N60 GMD F @/+QG + 0�+Q,<T F +-,^@�G�D F R N N60u@ J ,/+QG F 0�+-, T F C > :8F ALF R GIGMD F @ F CEJ 0 F @mH A N-GMGMJ ,<T
KQ+-0MJ +�� ALF +-,^@�R N A N60SB +CH > HI,^@ F 0&� ¥£H G�JLN6,<C�
 �<C F ALF R GW� D F G�D F 0 G�N�H A N-G@GMD F A N6T6+-0MJ G�D^B N-P GMD F @ F CEJ 0 F @
N ./+-,�G�J G"1,
 +-,^@C F A F R GX� D F GMD F 0>GMNrH A N-G$G�D F N6. G A J , F C N-P G�D F 9 ¢ � � A N8R���C > ? N-0$K F 0E1 D<JLT6D A 1 0 F�I , F @
T60EJ�@<C@GMD F � A N R��N6.8G A JL, F C>RS+-,4Nk�<CER .<0 F GMD F @/+QG�+J
^�<. G GMD F 14+Q0 F .<C F P . A P N60@K F 0EJLP 1 J ,<T GMD/+QG ?`_ 9 : ?
J CDH<. GEG�J , T 0 F CEN A .8G�J N-, F ALF B F ,�G�C � D F 0 F GMD F 1 +-0 F , F F @ F @ > ? JL,/+ A A 1,
 R A J R�� � H F A N R JLG"14¥£H GMJ N6,<C�� GMN

{



? J T-.<0 F 3A� ; N-,�GM0MN A H<+-, F A P N-0@G�D F } n^x:~)c���K J CE./+ A J �S+QGMJ N6, G�N N A .<,^@ F 0 =ts	_ >
N K F 0 A +S1 G�D F K F A N R JLG"1 I/F A @ >�R D F � � CS��J�H��8+-,^@ � 1 Cu��J�HS�)H/+-0M+�B F G F 0MC F ,/+�� A F 1-N6.�H A N-G N6, A 1 + P 0�+-R G�J N-,
N-P G�D F K F R GMN60MCICMN G�D<+QG G�D F 1�@<N ,<N-GINk�<CER .<0 F GMD F �/+-R���T60EN6.<,^@�H A NQG >

� D F , G�D F R N6,�G�0EN A H/+-, F A C F GMGMJ ,<T6C +-0 F G�N 16N-.<0 C�+QGMJ C2P +-R GMJ N6,�
 R A JLR�� G�D F � � A N-G����<.8GMG�N-, GMN T F , F 0�+QG F
G�D F H A N-G > ? N60 � N-CEG�CER 0EJ�H G>+-,^@ ¤ = ? N6.8GjH<. G�
 + I/ALF J C'R 0 F + G F @ J , G�D F R .<0M0 F ,�GX@<J 0 F R GMN60E1 >`R D F 0 F CM. A GCMD N6. A @ A N Nk� CMNkB F GMD<J ,<T A J�� F>? J T6.<0 F = 
6+ A GMD<N6.<T6D G�D<JLC I T6. 0 F �>+-C T F , F 0M+QG F @ P 0MNkB + 0E.<, � JLGMD F JLT6D�G
A F K F A C N-P 0 F�I , F B F ,�G 0�+QGMD F 0 G�D<+-, GMD F P N6.<0 .<C F @ J , G�D F N .<J R�� CEG +Q0EG FJ� +�BlH A F 0E.<, > � JLGMD P F � F 0A F K F A C N-P$0 FJI , F B F ,�G GMD F ; +-0EG F CEJ)+-, T60EJ�@ R +-.<C F C G�D F F�� H A N6CEJ N6,�GMN +CH^H F +-0�CENkB F � D/+QGE@<J +�B N6,^@A�
CMD<+�H F @ >?`_ 9 : ? JLC J ,�G F ,^@ F @ GMN � F R . CEG�N�B J � F @ ��1 GMD F .<C F 0 GMN��>N60S�4� JLGMD J ,�G F 0 F C2G�JL,<T J ,<J G�J + A +Q,^@
� N6.<,^@/+Q0E1�R N6,^@<J G�JLN6,<C > = , G�D F P N ALA N�� J , T C F R GMJ N6,<C£� F � J ALA R N K F 0 J ,�B N60 F @ F G�+-J A G�D F + A T6N60MJ G�D^B C
+-,^@4CEGM0M.<R G�.<0 F NQP ?`_ 9�: ? +-,^@�G�D F CM+�B�H A F H<0ENk� A F B C@+-,^@�G�N N A C @ J CEGM0MJa�<. G F @�� J G�D�JLG >

� ����� �_�"	����	� 	�� ��
l� ��
 	���

?`_ 9 : ? H<0MN K J�@ F C +�T F , F 0�+ A CEJ�B . A +QGMJ N6, P 0M+�B F � N60u� RS+�H/+C� A F N-P$JL,<R N60SH N-0�+QGMJ ,<TC F K F 0�+ A @ J � F 0 F ,�G
G"18H F C'N-P H<D�1 CMJLR C�B NA@<. A F b F > T > 
6D�1A@ 0MN8@ 1 ,/+�B J R C N6, CEGM0M.<R G�.<0 F @ N60 . ,<CEGM0M.<R G�.<0 F @lB F CMD F C�
������ N8@ 1
CMN A K F 0MC�
 0 F +-R G�J K F CMN6. 0MR F G F 0uB C�
 F G�R > i +-,^@ JL,<JLGMJ)+ A N60`� N6.<,^@<+-0E1 R N6,^@<J G�JLN6,<C > ? N�� F K F 0�
 JLG D/+QC�� F F ,
�<.<J A G G�N CMN A K F +6H/+-02G�JLR . A +-0 R A +QCMC NQPWH<0MN�� A F B C�
 ,/+�B F A 1 0 F +-R GMJLK F 
 R NkB�H 0 F CECMJa� A F �/N�� C J , +-CEGM0MNC�
H<D�1 CMJLRS+ ABF ,�K J 0MN-,^B F ,�G�C > R D�.<C�
 ?�_ 9�: ?�7 > � J C @<JLCEG�0EJ��<.8G F @6� JLG�D + H/+-02G�JLR . A +-0 C F G N-P$+ A T6N60MJ G�D^B C
G�N D/+-,^@ ALF R NkBlH<0 F CMCMJa� A F D�1A@ 0MN8@ 1 ,/+�B J R C N6, + � A N R��:� CEGM0M.<R G�.<0 F @ +�@/+CH G�J K F B F CED�
 GMN6T F G�D F 0 � JLGMD
+-, +�H^H 0MNkH<0EJ)+QG F ,�.<R A F +Q0 F N ./+QGMJ N6, N-P CEG�+QG F +Q,^@ ,�.<R ALF +-0 0 F +-R G�J N-, , F G�� N60u� > � F G�0 F +QG F +-R D N-P
G�D F C F F ALF B F ,�G�C JL,�GM.<0M, >

�



? JLT6.<0 F = � M � +�BlH ALF N-P } n^xk~)c*�4N-. GjH<.8GIP N-0@G�D F :8F @<N KzH<0MN�� A F B � JLGMD F J T6D�G ALF K F A C N-PB0 FJI , F B F ,�G >
����� ���	��
�	���������������
R D F D�18@<0ENA@ 1 ,/+CB JLR B NA@<. A F J , ?�_ 9�: ? 7 > � J CF�/+-C F @ N6, GMD F ���W¥ ¢mMOR ? M H : R NA@ F b ? 0E1 �8F ALA 

¢PO. ALA F 0�
 +-,^@ 9 0M, F GMG 7 ��Kk� i >�R D<J C@R NA@ F CMN A K F C M . A F 0�� C F N ./+ G�J N-,<C>P N60 R NkBlH<0 F CMCEJ�� ALF T�+-CX@ 1 ,/+�B J R C
J , N-, F 
 G��>NJ
 N60 G�D<0 F F CuH/+ G�J)+ A @<JaB F ,<CMJLN6,<C > R D F C F4F N ./+QGMJ N6,<C R +-, � F � 0EJLGEG F , JL, R N6,<C F 02K-+ G�JLK F
P N60SB +-C

��
� �����! � 7 � 5 bE7�i

�� 7
� � �"�! � 7 7 �"�$# � � . b 3:i

��&%
� �'�"�! b �&% �(# i 7 � � 7  . b = i

� D F 0 F)� J C G�D F �/. J�@ @ F , CMJLG"1F
 7 JLC G�D F �/.<Ja@ K F A N8R JLG"1,
 # J C�GMD F H<0 F CMCM. 0 F 
 % JLC G�D F CM.^B NQP>G�D F
J ,�G F 0M,<+ A�F , F 0MTQ1+* +-,)@6��J , F G�JLR F , F 0MT-1�H F 0I. ,<JLG B +-CMC�


% �,* �
7
3.-&/10 b P i

. J C GMD F +QR R F A F 0�+QGMJ N6,6@<. F GMN T60M+ K J G"1,
�+Q,^@ � J CIG�D F G�JaB F R N N60u@ J ,/+QG F > R D F H 0 F CECM.<0 F J CINk� G�+-J , F @
P 0MN�B GMD F@F , F 0MTQ1 +-,^@�@ F ,<CEJLG"1 . CMJ , T G�D F F N ./+QG�JLN6, N-P C2G +QG F > ? N60BG�D F R +-C F NQP +-, J�@ F + A T�+-C F N .<+QG�JLN6,
N-PBCEG�+QG F 
<G�D F H<0 F CMCE.<0 F J C T6J K F ,���1

# � b �32 7Ci � * 0 b�{:i
� D F 0 F ��J C@GMD F 0�+QGMJ N N-P CuH F R J I R D F +QG�C >X¢ N60 F T F , F 0M+ A F N ./+QGMJ N6, CINQP C2G +QG F +Q0 F @<JLCMR . CMC F @ � F A N�� >? N60 0 F +-R GMJLK F �<N*� C�
>+�C F H/+Q0�+QG F +C@ K F R G�JLN6, F N ./+QGMJ N6, B . CEG�� F CMN A K F @ P N60 F +-R D R D F B J R + A N-0
,�.<R ALF +-0 CSH F R J F C�� ��5476

� � ���! �5476 7 � 5 0 b���i

G



� D F 0 F 476 J C GMD F B +-CMC P 0M+-R GMJ N6, NQP$GMD F � G�D CSH F R J F C�
�� JLGMD�G�D F R N6,<C2G�0�+QJ ,�G�G�D<+QG�� 6 476 � 7 >FR D F
N ./+-,�G�J G"1 �5476 0 F H 0 F C F ,�G�C GMD F H/+Q0EG�J + A @ F , CMJLG"1 N-P GMD F � G�D �<.<J�@ >6R D F R NA@ F @<N F C ,<NQG FJ� H A J R JLG A 1
G�0M+-R��OJ ,�G F 0EP +QR F C � F G�� F F , G�D F �/.<Ja@<C�
/CEN+ CuB + ALA +�B N6.<,�G N-P ,�.^B F 0EJ R + A B J � J ,<T R +-,6� F FJ� H F R G F @
@<.<0EJ ,<T GMD F R N6.<0EC F N-P + R + A R . A + G�J N-, >

R D F4F N ./+QGMJ N6,<C +-0 F CMN A K F @ .<CMJL,<T + B N8@<J I/F @ K F 0ECMJLN6, N-PIG�D F � J F R F � J C F � � +-0�+�� N A J R ¢ F G�D<N8@
b � � ¢ iY
�� D J R D JLCO@ F CER 0MJa� F @ JL,�@ F G +-J A J , � N8N8@)�>+-0u@ +-,^@ ; N A F A A +�bE7 �kKCP i +-,^@ ; N A F A A + +Q,^@ � N NA@A�
�>+-0u@ bE7 �kK�P i > � � ¢ J C +D<JLT6D F 0d�"N-0u@ F 0 K F 0MCMJLN6, N-P G�D F B F GMD<N8@�@ F K F A N�H F @ ��1�¤ N8@<.<,<N K�bE7 � { � i >
¤ NA@<. ,<N K\� COB F G�D<N8@ .<C F C$+ I ,<JLG F � K6N A .^B F CuH/+QGMJ)+ A @<J CER 0 F G�J �S+QGMJ N6, NQP GMD F M . A F 0 F N ./+QGMJ N6,<C GMN6T F G�D F 0
� JLGMD�+-, FJ� H A JLR J G P N60d�@+Q0u@ GMJ�B F @ J � F 0 F ,<R F > R JaB F � +�@ KQ+-, R F @ �/. �8F C + G�R F A A � N6.<,^@/+Q0MJ F C�+-0 F R NkB#�
H<. G F @ .<CEJ ,<T�GMD F +-,/+ A 1�G�J R CMN A . G�JLN6, GMNE�IJ F B +-,<,�� C CMD N8R�� GM.^� F H<0MN�� A F B +QG F +-R D#� N-.<,^@/+-021 > = , JLG�J + A
R N-,^@<JLGMJ N6, C P N60 F +-R Dz� J F B +Q,<,#H<0MNk� A F B +-0 F @ F G F 0SB JL, F @l��1 +-CMCE.^B JL,<T G�D F ,<N6,<+�@ KQ+-,<R F @ CEN A .8G�J N-,
G�Nr� F H<J F R F � JLC F R N6,<C2G +-,�G JL, F +-R DOR F A A > H CEJ ,<T GMD F � J F B +Q,<, CEN A . GMJ N6, D/+-C$G�D F F�� F R G>N-P J ,�GM0MN8@<.<RJ�
J , T F�� H A JLR JLG�,<N6, A J , F +-0MJ G"1 JL,�GMNOG�D F @<J � F 0 F , R F F N ./+QGMJ N6, C +Q,^@ H F 0SB J G�C�GMD F RS+ A R . A +QG�JLN6,�N-P CMD/+Q0uH
CMD N8R��OP 0MN-,�GMCI+-,^@ R N6,�G +-R G @ J CMR N6,�G�JL, . JLG�J F C � J G�D<N6.8G JL,�G�0MN8@<.<R J ,<T CMJLT6,<J I RS+-,�G ,<N-,^H<D�1 CMJ R + A N6CMR J A A +��
G�JLN6,<CIJ ,�G�N G�D F �/N�� > : J , R F GMD F KQ+ A . F NQP F +-R D�KQ+-0EJ)+�� A F J , F +-R D R F A A J C +-CMCE.^B F @�G�N � F R N6,<C2G +-,�G�

¤ NA@<. ,<N K\� C B F G�D<N8@�J C A J�B JLG F @ G�N I 0ECEGd�"N60S@ F 0I+-R R .<0M+-R 1�JL,z� N-GMD CSH/+-R F +Q,^@4GMJ�B F >

� � ¢ JaB�H<0EN K F C N-, ¤ N8@<.<,<N K1� C£B F G�D<N8@���1�0 F H<0 F C F ,�G�J , T�GMD F �/N�� KQ+-0MJ +�� A F C � J G�D H<J F R F � J C F
H/+-0M+�� N A JLR P .<, R G�JLN6,<C > = G + A CEN�.<C F C + B N6, N-G�N6, J R J G"1 R N6, CEG�0M+-J ,�G 0M+QG�D F 0 GMD/+-, +-02G�J I R J)+ A K J CER N6CEJLG"1
G�N R N6,�G�0EN A N6CER J ALA +QGMJ N6, C$, F +-0W@<JLCMR N6,�G�J ,�.<J G�J F C�
 + P F +QGM.<0 F CED/+-0 F @z� JLGMDG�D F ¢ H :<; _ CER D F B F N-P KQ+-,
_ F F 0#bE7 �:GC� i > 9 A G�D N6.<T6D�GMD<J C�R N6. A @ A F +�@�G�N�+�B F GMD<NA@ � D J R D J C�+-R R .<0�+QG F G�NGMD<J 0S@�N60u@ F 0�
 � � ¢J C P N60uB + ALA 1 +QR R . 0�+QG F N6, A 1 G�N C F R N-,^@ N60u@ F 0JL,'� N-G�D CSH/+-R F +-,^@ GMJ�B F 
 +QC+ P . ALA 1 GMD<J 0S@A�"N60S@ F 0
CMR D F B F H<0MN K F @ ,<N-G GMN � F R N-CEGS� F�� F R G�JLK F > §IF K F 0EGMD F ALF CMC�
 � � ¢ J C R N6, CMJ�@ F 0�+C� A 1 B N-0 F +-R R .<0�+QG F
+-,^@ F�� R J F ,�G G�D<+-,6B N6C2G P N60uB + A A 1 C F R N6,^@8�"N60S@ F 0 + A T-N60MJ G�D^B C >

� � ¢ J C�H/+-02G�J R . A +Q0 A 1	� F ALA � CM.<J G F @ GMN&�/N�� C'J ,�K6N A K J ,<T @<J CER N6,�G�JL,�.<JLGMJ F C�
6CM. R D +QC'CMD<N R���C +Q,^@ R N6,8�
G +QR GF@<J CER N6,�GMJ ,�.<JLGMJ F C > R D F B F GMD<NA@ + A CMN�H F 0EP N60SB C FJ� GM0 F B F A 1 � F A A P N60 CSB N N-G�DT�/N�� C�
 + A GMD<N6.<T-D
N-GMD F 0 CER D F B F CW� D<JLR D�@ N ,<N-GWH F 02P N60uB G�D F F�� GM0�+ � N60u� , F R F CMCM+-0E1OP N-0>G�D F GM0 F +QGjB F ,�G N-P�@<JLCMR N6,�G�J �
,�.<JLGMJ F C B J T6D�GX� F B N60 F F=� R J F ,�G@J , GMD F C F RS+-C F C >XR D F D<J T6D 0 F CMN A . G�JLN6,O+-,^@+-R R .<0�+-R 1N-P � � ¢ +-0 F
Nk� G�+-J , F @ ��1 GMD F FJ� H A JLR J G ,<N6, A J , F +-0MJ G"1�N-P G�D F CMR D F B F +-,^@ G�D<0EN6.<T6D G�D F .<C F N-P>J ,�G F A A JLT F ,�G	@ J Cd�
CMJaH/+QGMJ N6,4+ A T6N60MJ G�D^B C�
 CM. R D +-C B N6, N-G�N6, J R J G"1 F , P N60ER F B F ,�G�
 R N6,�G +-R G C2G F F H F ,<JL,<T;
 +-,^@4J ,�G F 0uH N A +Q,�G
� +QGEG F ,<J ,<T >�R D F C F + A T6N60EJLG�D)B C>+-0 F @ F CMR 0EJ�� F @4J ,�@ F G +-J A ��1 ; N A F A A + +-,^@ � N N8@)�@+Q0u@ bE7 �kKCP i >9 R NkBlH A F G F @ F CER 0EJ�H GMJ N6, N-P � � ¢ JLCE� F 16N6,^@ G�D F CMR NkH F N-P G�D<JLC . C F 0�� C T6.<Ja@ F > ? N�� F K F 0�
 P N-0
R N�B�H/+Q0MJ CEN6,z� JLGMD N-GMD F 0 R NA@ F C�
 � F ,<N-G F G�D/+QG GMD F JaB�H A F B F ,�G�+QG�JLN6,N-P � � ¢ J , ?`_ 9 : ? 7 > � .<C F C
G�D F @<J 0 F R G M . ALF 0EJ)+-,�P N60SB . A +QG�JLN6, NQP � � ¢ +Q,^@�G�D F G F R D<,<J N . F P N60 + ALA N�� J ,<T ,<N6,<Ja@ F + A F N ./+QGMJ N6, CN-P'C2G +QG F @ F CMR 0EJ�� F @ ��1 ; N A F A A + +Q,^@ ¤ A +F��bE7 ��K {�i > ? N60 B . A G�J�@ J�B F ,<CEJ N6,/+ A H<0ENk� A F B C�
 ?�_ 9�: ?�7 > �
.<C F C�C F R N6,^@8�"N60S@ F 0ONkH F 0M+QG�N-0CuH A JLGEG�J , T�b : G�0�+Q,<T 7 � � K i > ?`_ 9 : ? + A CEN J�BlH A F B F ,�GMC � � ¢ N6, +
� A N8R��k�"C2G�0E.<R GM.<0 F @ +�@<+�H G�J K F B F CMDS
^� D<J R D4J CW@ F CMR 0MJ�� F @ J ,GMD F P N A A N*� JL,<T C F R GMJ N6, >
����� � �����	� ��
� ��� ���'
���� ��� ��� ���
� F D/+SK F .<C F @ + H/+QR��Q+QT F ��,<N�� , +QC � 9 � 9 ¢mM : ? b ¢ +QR § F J R F@F G + A > 7 �k�k� i�P N60 G�D F H<+-0�+ ALA F A J�� +QG�JLN6,+-,^@ +�@/+�H8G�JLK F B F CMD 0 F�I , F B F ,�G£b 9 ¢ �£i�H N602G�JLN6, N-P ?`_ 9�: ? > � 9 � 9 ¢mM : ? R N6,<CEJ C2G�C>NQP + CM.<J G F N-P
CM.)�<0MN6.8G�J , F C`� D<JLR D D/+Q,^@ A F 0 F�I , F B F ,�G � @ F 0 F�I , F B F ,�G�
8@<J C2G�0MJa�<. GMJ N6, NQP/� N60S� G�N	H<0EN8R F CECMN60EC�
�T6./+-0S@
R F A A�I/ALA J , T;
 +-,^@ �<. � R N6,<C F 02K-+ G�J N-, > = , G�D J C C F R G�JLN6,4� F �<0EJ F � 1 @ F CER 0MJa� F G�D<JLCDH<+-R�� +-T F +Q,^@ G�D F
�>+ 1 CIJ ,z� D<JLR D J G D/+-C � F F ,�B N8@<J I/F @P N60 . C F � JLG�D ?`_ 9�: ? >

� 9 � 9 ¢mM : ? .<C F C + � A N R��k�"CEGM0M.<R G�.<0 F @4+�@/+CH G�J K F B F CEDO0 F�I , F B F ,�G CMR D F B F CEJ�B J A +-0'G�N N-GMD F 0EC
K



J , GMD F A J G F 0�+QGM.<0 F b F > T > 
 � +-0M+-CMD<+-0 7 �k�k� kq F 0ET F 0 � ¥ A J T F 0>7 ��K�P :q F 0MT F 0 ��; N ALF ALA + 7 �kKk�  s�F�� F F .:�
� �BN*� F ALA 7 �k�k= i +QC#� F ALA +-C G�N CMR D F B F C�� D<JLR D 0 F�I , F N6, +-, J ,^@ JLK J�@<.<+ A R F A A �<+-CMJLC6b�� D<Nk��D A N K
7 �k�kG i > = , � A N R��k�"CEGM0M.<R G�.<0 F @ 9 ¢ � 
>GMD F P .<,^@/+CB F ,�G�+ A @/+ G + CEGM0M.<R G�.<0 F J CO+ � A N8R�� N-P .<,<JLP N-0uB
R F A A C+-0E0�+-,<T F @ J , + A N6T-J RS+ A A 1 ; +-0EG F CEJ)+-, P +-CED<J N-, > M +-R D R F A A R +-,¡� F CuH F R J I/F @ .<CMJL,<T +4� A N8R��
J�@ F ,�G�J I/F 0	b5H<0MN R F CMCEN60 , .)B � F 0 +-,^@ A N RS+ A � A N8R�� ,�.^B � F 0Ji +Q,^@4+ R N N60u@<JL,/+QG F G�0EJ�H ALF b�� 0�� 0	� iY
)� D F 0 F� � 7 � ��� � } %S
 � � 7 ����� ��� %\
 +-,^@ � � 7 ����� ��
.% > R D F R NkBlH ALF G F R N�B�H<.8G +QGMJ N6,/+ A T60MJa@ R N-,<CMJLCEG�C N-P
+ R N A ALF R GMJ N6, N-P�� A N8R���CX� J G�D�@ J � F 0 F ,�GWH<D�1 CMJ R + A R F A A CMJ � F C�
<0 F A + G F @ G�N F +-R DON-G�D F 0@JL,+ D<J F 0�+Q0MR D<JLRS+ A
P +-CED<J N6, .<CMJL,<T + G�0 F F @<+QG + CEG�0E.<R GM.<0 F >¦R D F � A N R���C+QG G�D F 0MN N-G N-P�GMD F GM0 F F D/+SK F GMD F A +-0MT F CEG
R F A A C�
�� D<J A F G�D F J 0 R D<J A @<0 F , D/+SK F CSB + ALA F 0 R F ALA C +-,^@ +-0 F C�+QJ�@ GMN � F 0 FJI , F @ >�R �>N 0M. A F C T6N K F 0M,
G�D F F CEG�+�� A J CMD)B F ,�G NQP 0 F�I , F @ R D<J A @�� A N R���C J , � 9 � 9 ¢mM : ? > ? J 0MC2G�
 GMD F R F A A C N-P +�0 F�I , F @ R D<J A @
� A N8R��lB .<C2GW� F N6, F �"D/+ A P +-C A +-0MT F +-C>GMD<N6C F N-P JLGMC H/+-0 F ,�G � A N8R�� > :8F R N6,^@S
/+r� A N8R�� � C@R D<J A @<0 F ,zB .<C2G
� F , F CEG F @� GMD/+QG J C�
 G�D F R D<J A @�� A N8R���CrB .<CEG I Gr� J G�D<JL, G�D F J 0DH/+-0 F ,�G�� A N8R�� +-,)@ RS+-,<, N-G N K F 0 A +�H
N6, F +-,<N-GMD F 0�
'+-,^@ GMD F R NkB�H A F G F C F G N-P R D J A @ 0 F , N-PI+m� A N8R�� B .<C2G I/ALA J G�C K6N A .^B F >mR D�.<C�
$JL,�
@<JaB F ,<CMJLN6,<C + T6JLK F ,�� A N R�� D<+-C F JLGMD F 0M� F 0EN N60 3�� R D<J A @<0 F , >

M +-R D#� A N R�� R N6,�G +-JL,<C!� } %�� ���.%�� ��
.% JL,�G F 0EJ N60 R F A A C'+-,^@ +�C F G'N-P T6.<+-0u@ R F A A C >�R D F T6./+-0S@ R F A A C
R N-,�G�+-J , � N-.<,^@/+-021 J , P N-0uB +QG�JLN6, , F F @ F @ GMN .^H/@/+QG F GMD F JL,�G F 0EJ N60 R F ALA C >zR D F C F RS+-, � F Nk� G�+-J , F @
P 0MN�B H<D�18CEJ R + A A 1�, F JLT6D�� N60EJ ,<T�� A N R���C�
 FJ� G F 0M,/+ A A 1�CSH F R J I/F @�� N6.<,^@<+-0E14R N-,^@<JLGMJ N6, C�
 N60 � N-GMD > R D F,�.^B � F 0'N-P T6./+Q0u@ R F A A C , F F @ F @�@ F H F ,)@<C .^H N-, GMD F J ,�G F 0uH N A +QG�JLN6, CER D F B F +-,^@#@<J � F 0 F ,<R J ,<T C2G F ,<R J A
.<C F @ P N60 G�D F D�18@<0ENA@818,<+�B JLR C�+ A T6N60EJLG�D)B IP N60 G�D F FJ� H A JLR J G � � ¢ + A T6N60EJLG�D)B @<J C2G�0MJa�<. G F @�� JLGMD?`_ 9 : ?�
>P N6. 04T-./+-0u@ R F A A CO+-0 F , F F @ F @ JL, F +-R D @<J 0 F R G�J N-, > � 9 � 9 ¢mM : ? D/+-,^@ A F COGMD F�I/A A J ,<T
N-P T6./+-0S@ R F ALA Cz� JLGMD JL, P N60SB +QGMJ N6, P 0MNkB NQG�D F 0�� A N R�� C4N60�+ .<C F 0d� CuH F R J I/F @ FJ� G F 0M,/+ A � N6.<,^@<+-0E1
0MN-. G�JL, F > = P>+�� A N R�� � C�, F J T-D8� N60ID/+-C GMD F CM+�B F A F K F A N-P 0 FJI , F B F ,�G�
 � 9 � 9 ¢mM : ? I/ALA CIJLG�C T6./+-0S@
R F A A C .<CEJ ,<T +6@<JL0 F R G R NkH�1 P 0MNkB GMD F , F J T-D8� N60�� C J ,�G F 0MJLN60 R F ALA C > = P@G�D F , F JLT6D�� N-0 D/+QC +6@ J � F 0 F ,�G
A F K F A NQP 0 FJI , F B F ,�G�
 GMD F , F JLT6D�� N60�� CIJ ,�G F 0MJLN60 R F A A C +Q0 F .<C F @ G�N J ,�G F 0uH N A + G F T6./+Q0u@ R F ALA K-+ A . F C P N-0
G�D F � A N8R�� > = P@G�D F � A N8R�� +-,^@ JLGMC , F J T6D�� N60 +-0 F CEG�N-0 F @ J , G�D F B F B N6021 N-PW@<J � F 0 F ,�GDH<0EN8R F CMCEN60MC�

� 9 � 9 ¢mM : ?�D/+-,^@ ALF C G�D F +�H)H<0MNkH 0MJ)+ G F H/+-0M+ A ALF A R NkBlB .<,<JLRS+QGMJ N6, b$� A N8R���C +-0 F ,<NQG CSH A J G � F G�� F F ,
H<0EN8R F CMCEN60MC�i > � 9 � 9 ¢mM : ? CM.)H^H N-0EG�C N6, A 1 A J , F +-0 J ,�G F 0uH N A +QGMJ N6,4P N60 T6./+Q0u@ R F A A�I<A A JL,<TO+QGQ�E.^B�H C
+QG 0 FJI , F B F ,�G�
`�<. G JLG JLC F +-CMJ A 1 F�� G F ,)@ F @ GMN + ALA N���N-G�D F 0 JL,�G F 0SH N A +QGMJ N6, CER D F B F C  P N-0 F�� +�B�H A F 

P N60 ?`_ 9 : ? � F D/+SK F +�@^@ F @�+ N .<+�@<0�+ G�J R J ,�G F 0uH N A +QG�JLN6,OCMR D F B F > ¥ , R F F +-R Dm� A N R��1� C T-./+-0u@ R F A A C
+-0 FEI<A A F @�
 J G RS+-,�� F .^H�@<+QG F @ JL,^@ F H F ,)@ F ,�G A 1�N-P G�D F N-GMD F 0 � A N8R���C >

� 9 � 9 ¢mM : ? + A CEN F , P N60ER F C �/. � R N6,<C F 0EKQ+QGMJ N6, +QG��E.^B�H CJ , 0 F�I , F B F ,�G�
�+QCz@ F CER 0MJa� F @ ��1
q F 0MT F 0 +-,)@ ; N ALF A A +�bE7 �kK�� i > 9 GQ�E.^BlH<CIJ ,40 F�I , F B F ,�G�
 G�D F �/. �8F C N-P�B +-CEC�
 B N�B F ,�GM.^B 
 F , F 0MT-1F

+-,^@�,�.<R A F +Q0 +��<.<,^@<+-,<R F C +QR 0MN-CMC � N-.<,^@/+-021R F A A P +-R F C +-0 F +SK F 0�+-T F @ +-R 0EN6CMC G�D FEI , F R F A A C + G@G�D/+ G
P +-R F +-,^@�H<0EN K Ja@ F @ G�N�GMD F R N-0M0 F CuH N6,^@<JL,<T R N6+-0MC F P +-R F N-, GMD F , F J T6D�� N60MJL,<T£� A N8R�� >`R D F C F +SK F 0�+-T F @
�/. �8F C +-0 F G�D F , .<C F @4G�N .^H/@/+QG F GMD F K-+ A . F C N-PBGMD F R N�+Q0MC F � A N8R�� � C A N8R + A �<N*� KQ+-0MJ +�� A F C >

M +-R D6H 0MN R F CECMN60W@ F R Ja@ F C � D F ,�G�N 0 FJI , F N60 @ F 0 FJI , F JLGMC � A N8R���C ��1OR NkB�H . G�JL,<T + .<C F 0d��@ F�I , F @
F 0E0MN60 F C2G�J�B +QGMN60IP N-0 F +QR D � A N R�� > � FJI , F B F ,�G JL,�K-N A K F C�R 0 F +QG�JLN6,�N-PO� F G�� F F , N6, F +-,^@ 3 � 0 F�I , F @
R D<J A @4� A N R�� C�
�� D<J A F @ F 0 F�I , F B F ,�G J ,�K6N A K F C @ F ALF GMJ N6, N-P +m� A N8R�� > 9 C R D J A @ � A N R���C +-0 F R 0 F + G F @S

G�D F 1 +-0 F G F B�H N60�+Q0MJ A 1£H A +-R F @ +QGBG�D F$F ,)@ N-P<G�D F H<0EN8R F CMCEN60�� C`� A N8R�� A J C2G > 9 P G F 0BGMD F 0 F�I , F B F ,�G�C'+Q,^@
@ F 0 F�I , F B F ,�G�C@+-0 F R N�B�H ALF G F 
�G�D F � A N8R���C +-0 F 0 F @<J C2G�0MJa�<. G F @ +�B N-,<T GMD F H<0MN R F CMCMN-0MC>. CMJ , T +E�>N60S�k�
� F J T-D�G F @ ¢ N60EGMN6, CSH/+-R F � I/ALA JL,<T�R .<02K F JL, +�B +Q,<, F 0 CMJaB J A +-0 G�N�G�D/+QGD@ F CMR 0EJ�� F @���1 � +-0M0 F , +Q,^@: + A B N-, bE7 �kKkG i P N60 +�H<+-0�+ ALA F A G�0 F F R N8@ F > s .<0MJL,<TOG�D F @<J C2G�0EJ��<. GMJ N6, C2G F H F +QR D4� A N8R���JLC +-CMCEJ T6, F @
+��>N60S� KQ+ A . F b +-, F CEG�JaB + G F N-P G�D F 0 F A +QGMJLK F +�B N6.<,�G N-P G�JaB F 0 F N .<J 0 F @ G�N .^H�@<+QG F G�D F � A N8R��^i >
R D F ¢ N-0EG�N-, , .)B � F 0 N-P G�D F � A N R�� JLC G�D F , R NkBlH<. G F @ ��1 JL,�G F 0 A F + K JL,<T G�D F �<JLGMC N-P JLGMC J ,�G F T F 0
R N N60S@<J ,/+ G F C +QCF@ F CMR 0MJa� F @ ��1 � +-0M0 F , +-,^@ : + A B N6, b27 �kK:G i  G�D<JLC	@ F G F 0SB JL, F C JLGMC A N RS+QGMJ N6,�+ A N6, T

�



G�D F CuH/+QR F � I/A A J ,<TIR . 0EK F > ? J ,<+ A A 1,
 G�D F>A J C2G NQP + A A � A N8R���C JLC�H/+-02G�J G�J N-, F @ +�B N-,<T GMD F H<0EN8R F CECMN60EC'.<CMJL,<T
G�D F � A N8R���� F JLT6D�G�C�
 F N ./+ A J�� J ,<T G�D F F C2G�J�B +QG F @��>N60S� A N�+�@ N-P F +QR D H<0MN R F CMCEN60 > s .<0MJL,<T G�D F CMN602G�J , T
CEG F H�
�N-, A 1 ¢ N602G�N6, ,�.^B � F 0EC +-,^@ ,<NQG`� A N8R��F@/+QG�+ +-0 F R NkBlB .<,<JLRS+QG F @ � F G�� F F ,�H<0EN8R F CECMN60EC 8� A N R���C
+-0 F N-, A 1zB N K F @�b J P , F R F CMCM+-0E10i + P G F 0 GMD F CEN60EG > ; D<+-,<T F C J ,�0 F�I , F B F ,�G�+-0 F G"1AH J RS+ A A 1 H F 0EP N60SB F @F K F 021OG F ,�G�JaB F CEG F H<C >

R D F 0 FJI , F B F ,�GIR 0EJLG F 0MJLN6,.<C F @6��1 � 9 � 9 ¢mM : ? J C +�@/+CH G F @�P 0ENkB _ ON6D , F 0Eb27 �kK:G i > _ ON6D<, F 0�� CF 0E0MN60 F C2G�JaB +QGMN60[�>+-C N60EJ T6JL,/+ ALA 1 @ F K F A NkH F @ P N60 I ,<J G F$F ALF B F ,�G +CH^H A JLRS+QGMJ N6, C +-,^@ D/+-CBGMD F +�@ KQ+-,�G +-T F
G�D<+QG JLG .<C F C +-, F ,�G�J 0 F A 1 A N RS+ A RS+ A R . A +QG�JLN6, > ? .<02G�D F 0uB N60 F 
�G�D F F C2G�J�B +QGMN60�J CE@<JaB F ,<CMJLN6, ALF CMC +Q,^@
RS+Q, � F +CH^H A J F @4� J G�D R NkBlH A F G F T F , F 0M+ A J G"1 G�N +-,�1 N-P G�D F�I/F A @ K-+Q0MJ)+C� A F C N-P GMD F CMJaB . A +QG�JLN6, N-0
+-,�1 R N�B �<J ,<+QG�JLN6, N-P GMD F B b$��1#@ F P +-. A G�
 � 9 � 9 ¢mM : ? .<C F C$G�D F @ F , CMJLG"1 +-,)@ H<0 F CMCE.<0 F i > _ ON6D<, F 0�� CF C2G�JaB +QGMN60 JLC +FB NA@ J I/F @ C F R N6,^@�@ F 0EJLKQ+QG�J K F 
�,<N60uB + A J�� F @���1 G�D F +SK F 0�+-T F N-P G�D F T-0�+�@<J F ,�G N K F 0 N6, F
R N�B�H<.8G +QGMJ N6,/+ A R F A A > = , N-, F @<J�B F ,<CEJ N6,ON-, + .<,<J P N60uB B F CMD4JLG JLC T6JLK F ,���1

% � � ��� ����� 2 3 � � � � �	�
� ���� ����� 2 � � � � ��� � 2 � �	�
� � � *�� ��� ����� � 2�3 ��� � � � ��� ��
� � � 0 b G i

� D F 0 F � � J C>GMD F 0 F�I , F B F ,�G G F CEG KQ+-0MJ +�� ALF � C>KQ+ A . F J ,OG�D F � G�D�R F A A >`R D F A +-C2G G F 0uB JL,G�D F @ F ,<NkB J �
,/+QGMN60>NQP�G�D<JLC F�� H 0 F CECMJLN6,�+-R GMC +-C>+ I/A G F 0�
AH<0 F K F ,�G�JL,<T 0 FJI , F B F ,�G NQP CuB + A A 0EJ�H^H ALF C >`R D F R N6,<CEG�+-,�G
* J C T6J K F , +�KQ+ A . F N-P 7 5 ��� > 9 A GMD<N6.<T6D � � ¢ J C P N60SB + ALA 1 C F R N-,^@A�"N-0u@ F 0 +-,)@ J G�C ALF +�@ J ,<T F 0M0MN-0
G F 0uB C CMR + A F +-C@GMD F G�D<JL0u@z@ F 0MJ K-+ G�JLK F 
)� F D/+SK F P N6.<,^@OGMD F C F R N6,^@�@ F 0EJLKQ+QGMJLK F R 0MJ G F 0EJ N6, G�N#� F K F 021
T6N NA@ +QGD@ F G F R G�J , T @<J CER N6,�GMJ ,�.<JLGMJ F C JL, GMD F �/N�� KQ+-0EJ)+�� ALF � > � D F , FJ� G F ,^@<JL,<T GMD<J C R 0EJLG F 0MJLN6, GMN
B . A G�Ja@<J�B F ,<CEJ N6, C�
<+ A A R 0MN6CEC @ F 0MJ K-+ G�JLK F C +-0 F R NkB�H . G F @�
 +-,^@�G�D F P N A A N�� J ,<T T F , F 0M+ A J �S+QGMJ N6,ONQP G�D F
+�� N K F FJ� H<0 F CMJLN6, JLC .<C F @[�

% � � ��
��� ��� �

��������! #"$�! !%�&' b � �!��# " � ����� � � �!��! " � � i)(+*-, � � * � � � ��! " �! % � . /
/10
2
�43 /

0 b K i

� D F 0 F GMD F CM.^B C +Q0 F RS+-0E0MJ F @ N6.8G N K F 0 GMD F R N N60u@<JL,/+QG F @ J 0 F R GMJ N6,<C > = P GMD F B + � J�B .^B�KQ+ A . F N-P % �J ,4+#� A N R��OJ C A +-0MT F 0@G�D<+-,�+-, +�@��E. CEG +C� A F R N-,<CEG�+-,�G�
,* �(+ ��51
 GMD F � A N R��J C B +-0u� F @�P N60 0 FJI , F B F ,�G >= P GMD F B + � JaB .^B K-+ A . F N-P % � J C ALF CMC GMD/+-, + C F R N-,^@�R N-,<CEG�+-,�G b *���+ � 50i�
/G�D F � A N8R�� J C B +Q0u� F @4P N-0
@ F 0 F�I , F B F ,�G > � 9 � 9 ¢mM : ? .<C F C GMD F @ F P +-. A G K-+ A . F C * ��+ ��5 ��5�� K +Q,^@�* ��+ � 5 ��5�� 3 > ? N-0 F +-R D
� A N8R�� 
 GMD FF 0E0MN60 F C2G�J�B +QGMN60 JLC R + A R . A + G F @ P N60 + A A J ,�G F 0MJLN60 R F ALA CrH A .<C G��>N A + 1 F 0EC N-P T6.<+-0u@ R F A A C�

D F A H<JL,<T G�N F ,<CE.<0 F G�D<+QG � A N R���C 0 F�I , F J ,4+�@ KQ+-,<R F NQP�@<JLCMR N6,�G�J ,�.<J G�J F C >
��� � 687:9�� � ��� � �<; � � � � �
= G@JLC R NkBlB N6, G�N RS+ ALA +Q, F N ./+ G�J N-,N-P C2G +QG F 0MN-. G�JL, F B N60 F GMD/+-,�7 5>=>G�JaB F C�� D F ,RS+ A R . A +QGMJ ,<T G��>N��
+-,^@ GMD<0 F F ��@ J�B F ,<CEJ N6,/+ A D�18@<0MN8@ 1 ,/+�B J RWB N8@ F A C N-P CEG F A A +-0�H D F ,<N�B F ,/+ >`R D�.<C�
 J G'J CBK F 021#@ F CEJ 0M+�� A FG�N D/+SK F +Q, F N ./+QG�JLN6, N-P CEG�+QG F GMD/+QG J C +-C F�� R J F ,�G +-C�H N6CMCEJ�� ALF 
'1 F G +QR R . 0�+QG F A 1 0 F H<0 F C F ,�GMC G�D F
0 F A F K-+Q,�G H<D�18CEJ R C > � D<J ALF�?`_ 9�: ? J C F +-CEJ A 1 R +�H/+�� ALF N-P JL,<R A .^@<J , T +-,�1 F N ./+QG�JLN6,ON-P C2G +QG F 
<D F 0 F � F
@<JLCMR . CMC�G�D 0 F F F N ./+QG�JLN6, N-P$CEG�+QG F b D F ,<R F P N60EGMD M ¥ : iI0EN6. G�JL, F C � D<J R D +-0 F CM.)H^H A J F @ � J G�D ?`_ 9 : ?
7 > � �IGMD F J�@ F + A �"T�+-C N60 T�+�BlB +�� A +�� M ¥ : 
 G�D F § +�@ 1-N,� D J , M ¥ : 
�+-,)@�G�D F ? F A B D<N A GY� M ¥ : > b R D F
§ +C@ 16N,� D<J , M ¥ : JLC ,<N A N6,<T F 0@CM.)H^H A J F @�� JLGMD ?�_ 9�: ? K F 0MCEJ N6,<C 7 > � +-,^@ A +QG F 0 > i

M +-R D M ¥ : 0MN6. GMJ , F G�+�� F C>+QC'J ,^H<.8G'G�D F G F B�H F 0M+QG�. 0 F@? 
:@ F , CMJLG"1 � 
�B F +-, ,�.^Br� F 0$NQP ,�.<R A F N-,<C
H F 0 J CMNQG�NkH FBAC 
6+Q,^@rB F +-, R D/+-0ET F H F 0 J CEN-G�N�H FDAE >�M +QR D 0MN-. G�JL, F GMD F , 0 F G�.<0E,<C +-C N6. GuH<. G G�D F CMR + A +-0

7 5



H<0 F CMCE.<0 F b # ����� 
 CuH F R J I R G�D F 0uB + A F , F 0MT-1)* ����� 
8+-,^@ F ,�GM0MNkH�1�� ����� > = ,O+�@)@<JLGMJ N6, G�N GMD F C F N ./+-,�G�J G�J F C�
G�D F M ¥ : 0MN6. GMJ , F C 0 F GM.<0M,¡H/+Q0EG�J + A @ F 0MJLKQ+QGMJLK F C NQP G�D F H<0 F CMCM. 0 F 
ICuH F R J I R4G�D F 0uB + AIF , F 0MT-1F
 +Q,^@
F ,�GM0MNkH�1z� JLGMD�0 F CSH F R GIG�N G�D F @ F ,<CEJLG"14+-,^@OG F BlH F 0�+QGM.<0 F �

� #��
	��� ? ����� � 0
� #�
	����

����� � 0
� * �
	��� ? ����� � 0

� * �
	����
����� � 0

� � �
	��� ? ����� � 0
� � �
	����

����� �
� b � i

� ./+-,�G�J G�J F C$CM.<R D�+-C$G�D F CuH F R J I R D F +QGMC +-,^@ GMD F +C@<J)+��<+QG�JLRIJL,^@<JLR F C$RS+Q,�� F @ F G F 0uB J , F @ N-,<R F GMD F C F
H/+-02G�J + A @ F 0MJ KQ+QG�J K F C�+-0 F ��,<N�� , > � D F , CEN A K J , T G�D F F , F 0ET-1 F N ./+QG�JLN6,�
 GMD F G F B�H F 0M+QG�. 0 F .<CE./+ ALA 1
J C N�� G +-JL, F @ ��1 JLG F 0M+QG�JLN6,�
 +-,^@ G�D F GMD F 0SB N8@ 1 ,/+�B J Rr@ F 0EJLKQ+QG�J K F CFB .<CEGF� F +SKQ+-J A +�� ALF JL, N-0u@ F 0 GMN
J�BlH ALF B F ,�G F=� R J F ,�G JLG F 0�+ G�J N-, CER D F B F C > ; N6, I 0uB J ,<T G�D/+ G +-, M ¥ : 0MN6.8G�J , F ,�.^B F 0MJLRS+ ALA 1 CM+QG�JLC I/F C
G�D F 0uB N8@ 1 ,/+�B J R�R N6,<CMJLCEG F ,<R 14+ A CENl@ F B +-,^@<C G�D<+QG G�D F @ F 0MJ K-+ G�JLK F C � F +SKQ+-J A +�� ALF >9 , M ¥ : J C@GMD F 0SB N8@ 1 ,/+�B J R + A A 1 R N6,<CEJ C2G F ,�GIJLPBJLGMC N6. GuH<. G�C CM+QG�JLCEP 1GMD F ¢ + � � F A A 0 F A + G�J N-,<C��

# � � /
� *
� �

����� � � ? � #� ? ����� �
bE7 58i

� *
� ? ����� �

� ? � �
� ? ����� �

bE767Ci

2 � �� �
����� �

�
7
� /
� #� ? ����� �

� bE7 3�i

R D F 0uB NA@ 1 ,/+CB JLRJ ,<R N6,<CEJ CEG F ,<R 1 R +-, B +-, JLP F C2G J G�C F A P JL, G�D F .<,)H<D�18CEJ R + A �<.<J A @<.^H�b N60�@ F RS+S10i N-P
G�D F F ,�G�0ENkH�1 b N60 G F BlH F 0�+QGM.<0 F iW@<.<0EJ ,<T , .)B F 0MJ R + A CMJ�B . A +QGMJ N6, CINQP�� D/+QG CED<N6. A @ � F +-, +�@<J +��/+QGMJ R
�/N�� > M ,�GM0MNkH�1:�"C F ,<CEJLG�J K F B N8@ F A C6b F > T > 
 R N60 F �"R N A A +�H<C F CE.^H F 0M,<N KQ+ F i�B + 1 CE. � F 0JL,/+-R R .<0�+QR J F C J P
G�D F 0uB N8@ 1 ,/+�B J R R N-,<CMJLCEG F ,<R 1 JLC CMJ T-,<J I R +-,�G A 1 K J N A +QG F @ N K F 0 CM. � R J F ,�G A 1 A N-,<TOG�J�B F CMR + A F C >�R D FF N ./+ G�J N-,<C N-P>C2G +QG F CM.^H^H A J F @�� JLG�D ?`_ 9 : ? C�+QGMJ CEP 1 G�D F ¢ + � � F ALA 0 F A +QG�JLN6,<C GMN +OT6N N8@ @ F T60 F F N-P
H<0 F R JLCMJLN6, b J ,�CENkB F R +-C F CIGMN G�D F A JaB J G�C N-P`� P ���<J G +-0EJLG�D)B F G�J R*i >

R D F T�+�BlB +�� A +�� M ¥ : H 0MN K J�@ F @�� J G�D ?`_ 9 : ?�0 F H<0 F C F ,�G�C + CMJ�BlH ALF J�@ F + A T�+QC � JLG�D�R N6,<CEG�+-,�G
+�@<J +��/+QGMJ R�JL,^@ F�� ���

# �
��� �AC � ? * � 7

�32 7 # � � � # ( � � *? 0 bE7 = i
� D F 0 F ��� JLC G�D F 9 K-N6T�+�@ 0MN ,�.^B � F 0�
/+-,^@ � J C$G�D F q>N A GW��B +-,<, R N6,<C2G +-,�G > q F R +-.<C F J G>0 F N .<JL0 F C>,<NJLG F 0M+QG�JLN6,OJ ,ON60S@ F 0 GMN N�� G +-JL,OG�D F G F B�H F 0M+QG�. 0 F 
8G�D<JLC M ¥ : J C N .<JLG F J , F�� H F ,<CMJ K F G�N F KQ+ A ./+QG F >

¢ N60 F R NkBlH A F���F N .<+QG�JLN6,<C N-P CEG�+QG F +-0 F , F R F CMCM+-0E1 P N60 0 F + A J C2G�JLR�B NA@ F A C�NQP)� �"0�+S1 �<.<0MC2G�C�
 R 18H F$= +
CM.)H F 0M,<N KQ+ F 
/R A +-CECMJLRS+ A ,<N KQ+ F 
/+Q,^@ON-G�D F 0@C2G F ALA +-0XH<D F ,<NkB F ,/+J
8� D F 0 F G�D F�F A F R G�0EN6,<C +Q,^@zH N-CMJLGM0MN6, C
B + 1 � F 0 F A +QG�J K J CEGMJ R +Q,^@ � N60F@ F T F , F 0�+QG F +-,)@ � D F 0 F 0M+�@<J +QG�JLN6, R N6,�G�0EJ��<.8G F C CMJLT6,<J I RS+-,�G A 1�GMN G�D F
G�D F 0uB N8@ 1 ,/+�B J R�C2G +QG F >�R D Fr§ +�@ 1-N,� D<JL,�+-,)@m? F A B D<N A GY� M ¥ : 0MN6. GMJ , F CI+�@^@<0 F CMC G�D J C , F F @ >XR D F
§ +C@ 16N,� D<J , M ¥ : 
 CM.^BlB +Q0MJ�� F @ ��1 § +C@ 16N,� D<J , b27 �:GCP i +-,^@ FJ� H A +QJ , F @ J ,�@ F G +QJ A ��1'q A J ,<,<Ja�-N KF G+ A > b27 �k� �8iY
 �>+-C P N6. ,^@���1 R JaB�B F C +-,^@ 9 0E, F GEG bE7 ���k� i J , + R NkBlH/+-0EJ CEN6, NQP I K F @ J � F 0 F ,�G
+-,/+ A 1�G�JLR M ¥ : CER D F B F C'GMN T6JLK F G�D F � F C2G'G�0�+C@ F N � +�B N6,<T +-R R .<0M+-R 1F
�G�D F 0uB NA@ 1 ,/+CB JLR>R N-,<CMJLCEG F ,<R 1F

+-,^@ CuH F F @ >�R D F ? F A B D<N A GY� M ¥ : b R J�BlB F C � : � F CEG"1 7 ���k� i .<C F C J ,�G F 0uH N A +QGMJ N6, P 0ENkB + G��>N��
@<JaB F ,<CMJLN6,/+ A G +�� ALF N-P G�D F ? F A B D<N A GY� P 0 F F F , F 0MTQ1���b � 0 ? i�
INk� G�+-J ,<JL,<T R N�B�H/+Q0�+�� ALF +-R R .<0M+-R 1F

� F GMG F 0 G�D F 0uB N8@ 1 ,/+�B J R�R N6,<CMJLCEG F ,<R 1,
 +-,^@ +�� N6. G G�� J R F G�D F CuH F F @ N-P G�D FD§ +�@ 1-N,� D<JL, M ¥ : >

767



? N60 C2G F A A +Q0�H D F ,<N�B F ,/+J
�G�D F H<0 F CMCM. 0 F 
 CuH F R J I R GMD F 0SB + A F , F 0ET-1,
<+-,^@ F ,�G�0MN�H�1 R N-,�G�+-J , R N6,�GM0MJ �
�<. GMJ N6, C@P 0MNkB C F K F 0�+ A R NkBlH N6, F ,�G�C��

# ����� � # ����� ��#�� ��� ��#
	��	 ��#�� ��� bE7 P i
* ����� � * ����� � * � ��� � * 	�� 	 � * � ��� bE7*{�i
� ����� � � ����� � � � ��� � � 	��	 � � � ��� � bE7��8i

? F 0 F G�D F CM.^� CMR 0EJ�H GMC � 0M+�@�
 	 � JLN6,�
 	 �EF A F 
 	 +Q,^@ � H N6C 	 0 F H<0 F C F ,�G 0�+�@<J +QG�JLN6,�
6,�.<R A F J+
 F A F R GM0MN6,<C�
 +Q,^@
H N6CMJ G�0MN-,<C�
�0 F CuH F R G�J K F A 1 >�R D F 0�+C@<J)+QGMJ N6,�H N602G�J N-, J C G�D<+QG$N-P�+E� A +-R���� N8@ 1 JL, A N8R + A GMD F 0SB N8@ 1 ,/+�B J RF N .<J A Ja�<0MJL.^B6�

# ����� ��� ? �= * ����� � = # ������ � ����� � b # ( � � *Ji? bE7 G i
� D F 0 F � JLC GMD F : G F P +-,A��q>N A GW��B +-,<, F , F 0ET-1 R N6,<C2G +-,�G�
 +-,^@��4J C GMD F CuH F F @ N-P A J T-D�G > R D F J N-,
R N-,�GM0MJa�<. G�JLN6, J C GMD/+QG N-P +-, J�@ F + A T�+-C�� JLG�D � �¦{+( =)>`R D F F A F R GM0MN6,<C>+-,^@�H N6CEJLGM0MN6,<C +-0 F G�0 F +QG F @O+QC
+,<N6,8�"J ,�G F 0�+QR G�JL,<T ?/F 0uB JBT�+QC �G�D F , .)B � F 0£@ F ,<CMJ G�J F C�N-P P 0 F F F ALF R G�0MN-,<C � 	��	 +-,^@�H N6CMJ G�0EN6,<C � � ���+-0 F T-JLK F ,���1

� 	��	 � K���� 3��� � �� � �! 
� 3 / ' � �43 / b#" 0  i � � � 3 / b#" 0  i . bE7 K i
� � ��� � K���� 3� � B 	 � � �$ %� 3 / ' � �43 / b 2&"72 3+(  0  i �  � � 3 / b�2'"72 3 (  0  i . 0 bE7 � i

� D F 0 F � JLC$GMD F � A +-,<R�� R N-,<CEG�+-,�G�
 � � JLC$GMD FIF A F R GM0MN6, 0 F C2G B +-CMC�
  � � ? ()b � � � / i JLC GMD F 0 F A +QG�J K8J G"1H/+-0M+�B F G F 0�
("�� ) ( � ? J C�G�D F ,<N60SB + A J�� F @ R D F B J R + A H N-G F ,�GMJ)+ A F , F 0ET-1�) P N-0 F A F R G�0EN6,<C�
 +Q,^@
� � b*" 0  i J C@GMD F ?/F 0uB J � s J 0M+-R JL,�G F T-0�+ A

� � b*" 0  i � +, - , � bE7 � 5 � {  , i �43 / ��,F�� H�b ,)2."0i � 7 � b 3-58i

q F RS+-.<C F GMD F F ALF R GM0MN6, 0 F CEG�B +-CMC J C , N-G J ,<R A .^@ F @ J , G�D F R D F B JLRS+ A H N-G F ,�G�J + A 
SGMD F H N-CMJLGM0MN6, R D F B JLRS+ A
H N-G F ,�GMJ)+ A B . CEG D/+SK F G�D F P N60uB/" � ��� � 2&"�2 3+(  > ? N60 R NkBlH A F G F JLN6,<J �S+QGMJ N6,�
6GMD F ,�.^Br� F 0 @ F , CMJLG"1N-P P 0 F F F A F R G�0EN6,<C J ,OGMD F B +QGEG F 0 J C

� 	��	 � 0 � � � 	 � � AE AC � � � � AE � � ��� 0 b 387Ci
+-,^@4R D/+-0ET F , F .8G�0�+ A JLG"1 0 F N . J 0 F C

� 	��	 � 0 � � � 	 � � � 	��	 2 � � ��� � b 363�i
: N A K J ,<T GMD<J C F N ./+QGMJ N6,z� JLGMD�+ CEG�+-,^@/+-0S@�N6, F ��@<J�B F , CMJ N-,/+ A 0MN N-GS� I ,^@<JL,<T + A T6N60MJ G�D^B @ F G F 0uB J , F C$" >
¥�,<R F " J CE��,<N�� ,�
 GMD F ? F 0uB J � s J 0�+QR J ,�G F T60M+ A C R +-,4� F F KQ+ A ./+ G F @S
 T-JLK J ,<TOGMD F H 0 F CECM.<0 F 
 CSH F R J I R
G�D F 0uB + A�F , F 0ET-1,
 +-,)@ F ,�G�0MN�H�1�@ . F GMN G�D F P 0 F F F A F R GM0MN6,<CI+-,)@�H N6CEJLG�0EN6,<C >

R D FX§ +�@ 1-N,� D J , M ¥ : 0MN6. GMJ , F . C F C�H N A 1 ,<NkB J)+ A N60 0M+QG�JLN6,/+ A P . ,<R GMJ N6,<C GMN F KQ+ A ./+ G F G�D F GMD F 0SB NC�
@ 1 ,/+�B J R N .<+-,�G�JLGMJ F C >`R D F G F BlH F 0�+QGM.<0 F ��@ F ,<CMJ G"1 H A +-, F J C�@ F R NkB�H N6C F @ J ,�G�NF{ 0 F T6JLN6,<C b C F FI? JLT6.<0 F

7 3



7 3�N-P q A J ,<,<Ja�-N K F G + A > 7 �k� �8iY
�� JLGMD4@<J � F 0 F ,�G FJ� H/+-, CMJ N-,<C N60 I GMGMJ ,<T4P .<,<R G�J N-,<C +CH^H A J F @ G�N F +-R D
0 F T6J N-, >�R D F B F GMD<NA@ C$. C F @ J , GMD F { 0 F T6JLN6,<C +-0 F bE7CiB+	H F 0EP F R G$T�+-C$+�H)H<0MN � J�B +QG�JLN6,r� J G�D G�D FWI 0ECEGd�
N60S@ F 0 R N60M0 F R G�J N-,<C P N60D@ F T F , F 0M+-R 1F
 b 3�i FJ� H/+-,<CEJ N6, C N-P G�D F D/+ A P � J ,�G F T F 0 ?/F 0SB J � s J 0M+-R P .<,<R G�JLN6,<C�

b = i ; D/+Q,^@<0�+QC F ��D/+Q0�� CEbE7 �k=�� i F�� H/+-,<CEJ N6, P N-0>+r@ F T F , F 0M+QG F T6+-C�
�b P i 0 F A +QGMJLK J C2G�JLR +QCE18B�H8G�N-GMJ R C�
 +Q,^@
b�{:i	¤ +-.<CECMJ +-, N .<+�@<0�+ G�.<0 F P N60�GMD F G�D F 0uB NA@ 1 ,/+CB JLR N ./+-,�G�J G�J F C >lR D F H F 0EG�. 0u�/+QGMJ N6, F�� H<+-,<CMJLN6,<C�

+-C21ABlH GMN-G�JLR 0 F A + G�J N-,<C�
-+-,^@ I GEG�JL,<T P .<, R G�JLN6,<C P N-0 GMD F { 0 F T6JLN6,<C +Q0 F R NkB �<JL, F @S
C� JLGMD FJ� GM0�+-N60S@<J ,<+-0E1
RS+Q0 F T6J K F ,OGMNlB +���J , T CM.<0 F G�D/+QG GM0�+-, CMJLGMJ N6, C � F G�� F F ,4G�D F 0 F T6JLN6,<C +-0 F R N6,�G�JL,�.<N6.<C�
/CuB N8N-GMD�
<+Q,^@
G�D F 0uB N8@ 1 ,/+�B J RS+ A A 1 R N6,<CMJLCEG F ,�G > 9 ALA N-P G�D F H/+Q0EG�J + A @ F 0MJ KQ+QG�J K F CI+-0 F Nk� G +QJ , F @ +Q,/+ A 1�GMJ RS+ A A 1 >

R D F F ALF R G�0MN-,A��H N6CMJ G�0EN6,�? F A B D<N A GY� P 0 F F>F , F 0MT-1 G +�� ALF .<C F @#��1 GMD F ? F A B D<N A GY� M ¥ : �>+-C'T F , F 0t�+QG F @���1 . CMJ , T G�D F R J�BlB F C M ¥ : 0MN6. GMJ , F b R JaB�B F C � 9 0M, F GMG@7 �k�k� i >�R D F@? F 0uB J � s J 0�+QR'J ,�G F T60�+ A C�

+ A N6,<T£� JLGMD G�D F J 0`@ F 0MJ K-+ G�JLK F C�� JLGMD 0 F CSH F R G G�N " +Q,^@  
k� F 0 F R + A R . A + G F @ GMN +QG A F +-CEG 7 K CEJ T6,<J I RS+Q,�G
I T6. 0 F C .<CMJL,<T G�D F N ./+�@<0M+QG�.<0 F CER D F B F C N-P 9 H<+-0MJLR J N b27 �k�kK i > §IF � G�N-,A�t�I+�H<D<CEN6, J G F 0�+QGMJ N6, �>+-C
.<C F @ GMN CEN A K F P N60 " G�N +QG A F +QCEG 7*{OCMJ T-,<J I R +-,�G I T6.<0 F C >�R D F G�D F 0uB N8@ 1 ,/+�B J R#@ F 0EJLKQ+QGMJLK F CF� F 0 F
R N�B�H<.8G F @ +-,<+ A 1�G�JLRS+ ALA 1 > :8F +-0ER D F C G�D 0MN6.<T-D G�D F P 0 F FOF , F 0MT-1 G +�� ALF +-0 F +SK6N6Ja@ F @ ��1 R N�B�H<.8G�J , T
D/+-CEDOJ ,^@ J R F C>P 0MN�B GMD F KQ+ A . F C@N-P +Q,�1 T6JLK F , b ? 0 � AE ( AC iOH/+-JL0 > § N R NkBlH<. G�+QG�JLN6,/+ ALA 1 F�� H F ,<CMJ K F @<J �
K J CEJ N6,<C>+-0 F 0 F N . J 0 F @OJ , J ,�G F 0uH N A +QGMJ ,<T P 0MN�B GMD F G�+�� A F  + A A N-P G�D F B RS+-,z� F R NkB�H . G F @�+-,^@C2G�N60 F @
G�D FEI 0MCEG GMJ�B F G�D F M ¥ : 0EN6. GMJ , F JLC RS+ ALA F @ >
��� � � ��� 
 ��� � 9���� � � 
 
�� � � �� � ���
¢ N8@ F ALA JL,<T G�D F 0uB N6,�.<R ALF +-0K� +-CED F C G"1AH J RS+ A A 1 0 F N .<JL0 F C$GMD F F , F 0ET-1 T F , F 0�+QGMJ N6, 0�+ G F @<. F GMN ,�.<R A F +Q0
�<.<0E,<J , T N K F 0@+ A +-0ET F 0�+-,<T F N-P G F BlH F 0�+QGM.<0 F C�
)@ F ,<CEJLG�J F C>+-,^@OR N�B�H N6CMJ G�JLN6,<C >�R D F +SK F 0�+-T F�F , F 0MT-1T F , F 0M+QG F @ N60 A N6C2G N K F 0B+ H F 0EJ N8@ NQP<G�JaB F JLC P N-.<,^@r��1 J ,�G F T60M+QG�JL,<TI+IC218C2G F B�N-P N60u@ J ,/+-021	@<J � F 0 F ,�GMJ)+ A
F N ./+ G�J N-,<C�b GMD F , . R A F +-0 0 F +-R GMJ N6, , F G��>N-0u�^i P N-0 G�D F +�� .<,^@/+-, R F C N-P J�BlH N-0EG +Q,�G ,�.<R ALF J +-,^@ G�D F
G�NQG + A F , F 0MT-1 0 F A F +QC F > = , CENkB F R N6,�G F�� G�C�
 CE.<R D +-C R 1AH F =M= CE.^H F 0M,<N KQ+�B NA@ F A C�
 G�D F +��<.<,)@/+-,<R F C
G�D F B C F A K F C +-0 F + A CENN-P'JL,�G F 0 F C2G > = , F JLGMD F 0 RS+-C F 
 GMD F R N F=� R J F ,�GMC G�D<+QG +�H)H F +-0 JL, G�D F F N ./+QGMJ N6, C
G"18H<J R + A A 1 +Q0 FOFJ� GM0 F B F A 1 C F ,<CMJ G�J K F G�N G F BlH F 0�+QGM.<0 F > R D F 0 F CE. A GMJ ,<T C2G�J � , F CMC N-PIG�D F C21 CEG F B N-PF N ./+ G�J N-,<C 0 F N .<JL0 F C GMD F .<C F N-P +-,�J�BlH A JLR J G GMJ�B F J ,�G F T60�+ G�J N-,OCMR D F B F >

R J�BlB F CEbE7 ���k� i D/+QCI0 F K J F � F @ C F K F 0�+ A B F GMD<NA@ C P N-0 CMN A K8JL,<T CEGMJ � ,�.<R A F +-0 0 F +QR G�JLN6,�, F G�� N60S� C�

H<0EN K Ja@<J ,<T G�D F �/+-CEJ C P N60 G�D F 0 F +-R GMJ N6, , F G�� N60S� CEN A K F 0 JL,<R A .^@ F @F� J G�D ?�_ 9�: ? >*R D F CMRS+ A J , T H 0MNkH F 0t�G�J F C +-,^@�� F D<+ K JLN60 NQP�G�D<0 F F C F B J � J�BlH A JLR J G G�JaB F JL,�G F T60M+QG�JLN6, + A T6N-0MJLGMD^B CWb + GM0�+�@ JLG�JLN6,/+ AAI 0MC2GS�"N-0u@ F 0
+-R R .<0M+QG F M . ALF 0XB F G�D<N8@�
8+ P N6.<02G�DA� N60u@ F 0@+-R R .<0M+QG F � +CH<Cd��� F ,�GM0MNkHzB F GMD<N8@�
 +Q,^@O+ KQ+-0EJ)+�� ALF N-0u@ F 0
q@+�@ F 0d� s�F .J�<D/+-0u@ B F G�D NA@�i +Q,^@ F J T-D�G A J , F +-0 + A T F �<0M+�H/+-R�� +-T F C b _ 9 � 9I; �G
 _ H s ; ¢ �N
 _ M � : 

¤ = ? R 
 ¢ 9 3 K 
 H ¢ ? � 9I; �G
 +-,^@ � 7 3 ¢ i�� F 0 F J ,�K F CEG�JLT�+QG F @l��1 0M.<,<, J ,<T F +QR D N-P G�D F C F 3 P R N�B �<J �
,/+QGMJ N6, C N6, C F K F ,�@<J � F 0 F ,�G ,�.<R A F +-0 0 F +-R GMJ N6, , F G�� N60u��C b D/+Q0u@A��� J 0 F @O7 = � +-,^@O7 � � J CEN-G�NkH F , F G�� N60u��C+-,^@OG�+�� A F � A N8Nk��.^HO, F G�� N60u��CI.<CMJL,<T P�G 
 G �)
�7 3 G 
/3-565J
 +-,^@ P:Kk� J CEN-G�N�H F CJi >�R JaB�B F C��<+-,<+ A 1 CMJLC CM.<T��
T F CEG F @ G�D/+QGBG�D F � F CEG��/+ A +-,<R F N-P +QR R . 0�+-R 1,
�N K F 0M+ A A F�� R J F , R 1,
:B F B N6021 P N N-GuH<0MJL,�G�
6+-,)@ F +-C F � N-P �".<C F
�>+-CXH 0MN K J�@ F @ ��1 G�D F R D<N-J R F N-P�+ 7 = � N60 7 � � J CMNQG�NkH F 0 F +-R GMJ N6, , F G��>N-0u� 
8GMD F KQ+-0EJ)+�� A F N60S@ F 0�q@+C@ F 0t�
s�F .)�/D/+-0S@ GMJ�B F JL,�G F T60M+QG�JLN6,¡B F G�D NA@�
I+-,)@ GMD F ¢ 9 3 K CuH/+-0EC F B +QG�0EJ � H/+-R�� +-T F > R D F @ F P +-. A G
?`_ 9 : ? @ J CEGM0MJa�<. G�JLN6,.<C F C G�D<JLC R NkBr�<J ,/+ G�J N-,ON-P�B F GMD<N8@<C�
^� D<JLR D�� F @ F CER 0EJ�� F JL,G�D<JLCIC F R G�J N-, >

� F � F T-J ,���1 @ F CMR 0MJ�� J ,<T G�D F F N ./+QGMJ N6,<C CMN A K F @l��1 GMD F ,�.<R ALF +-0��<. 0M,<JL,<T	B N8@<. ALF > � F R N6,<CEJ�@ F 0
B +QG F 0MJ)+ A � D<JLR D6B +S1z� F @ F CMR 0MJ�� F @���14+�@ F ,<CEJLG"1 � +-,^@ + CEJ ,<T A F G F B�H F 0M+QG�. 0 F ? +-,)@4R N6,�G +-JL,<CI+
,�.^B � F 0 N-P JLCMN-GMNkH F C �^
 F +-R D N-P�� D<JLR D D/+-C E � H<0MNQG�N6,<C�+-,^@ C � ,�.<R A F N6,<C#b$H 0MN-GMN6,<C � , F .8G�0MN-,<CJi >
_ F G�� � +Q,^@ � � @ F ,<N-G F G�D F ,�.^B � F 0 +-,^@ B +-CMC @ F , CMJLG"1F
 0 F CuH F R G�J K F A 1,
 N-P'G�D F � GMD�J CEN-G�NkH F 
 +-,^@ A F G

7 =



4 � @ F ,<NQG F JLGMCWB +-CEC P 0�+-R G�J N-,�
 CEN GMD/+QG
4 � � � � ( � � � � C � ()b � � � i 0 b 3 = i

� D F 0 F � � JLC GMD F 9 K-N6T�+�@<0EN , .)B � F 0 > _ F G G�D F B N A +-0@+�� .<,^@/+-, R F N-PBGMD F � GMD JLCMN-GMNkH F � F
� � � 4 � ( C � � � � ()b � � � i � b 3 P i

¢ +-CEC R N6,<C F 0EKQ+QGMJ N6,�JLC@G�D F , F�� H 0 F CEC F @���1
�� ����� 4 � � 7 b 3k{�i

9 G'G�D F F ,^@ N-P F +-R D GMJ�B F CEG F H�
 ?�_ 9�: ? R D F R�� C G�D<+QG'G�D F C2G�N60 F @ +��<. ,^@/+-,<R F C C�+ G�J C2P 1 F N .<+QG�JLN6,�b 3k{�i
G�N#B +-R D<JL, F H<0 F R JLCMJ N-,4JL,�N60u@ F 0@G�N +SK6N6Ja@�GMD F .<,^H<D�1 CMJLRS+ A �<. J A @ .^H b N60W@ F RS+S10i>N-PBGMD F +��<.<,)@/+-,<R F C
N60 F , F 0ET-1�T F , F 0�+ G�J N-,40M+QG F > �IN-.<,^@<N � F 0M0EN60MC JL,�GMD<J C F N ./+QG�JLN6,4RS+-, A F +�@OG�N CMJLT6,<J I RS+-,�G H<0ENk� A F B C
J ,�CENkB F R N6,�G F�� GMC b F > T > 
 R A +QCMCMJLRS+ A ,<N K-+ F ,�K F A N�H F CJiX� D F 0 F GM0�+-R F +C�<.<,^@/+Q,<R F C +-0 F J�BlH N602G +-,�G >

R D F T F , F 0�+ A R N6,�G�J ,�.<J G"1 F N ./+ G�J N-, P N60'GMD F � G�D J CEN-G�NkH F J C'T6J K F , J , _ +-T60M+-,<T6J +-, P N60uB . A +QGMJ N6,r��1
��� �
� � �"�! b�� ��� � i � 	
 � � b 3��8i

= ,�G�D<JLC F N ./+QGMJ N6, 	
 � J C@GMD F G�N-G�+ A 0 F +-R GMJ N6,O0M+QG F @<. F GMN + A A � J ,/+-0210 F +-R G�J N-,<C N-PBGMD F P N60uB -��������� 2 


	
 � � � � � � � � � ����� � b���i 2�� � � � � � � b��di 0 b 3 G i

� D F 0 F ��� � +-,^@ � � � +-0 F GMD F 0 F K F 0EC F b R 0 F +QGMJ N6,/i +-,^@ P N60S�>+-0S@ b5@ F C2G�0M. R G�JLN6,�i ,�.<R ALF +-0�0 F +-R G�J N-,
0�+ G F C�
 0 F CuH F R GMJLK F A 1 > ; N6,�G�0EJ��<. GMJ N6, C P 0MNkB G�D<0 F F ��� NA@ 1 0 F +-R GMJ N6,<C�
 CM.<R D +-C G�D F G�0MJaH A F ��� 0 F +-R GMJ N6,�

+-0 F F +-C21 GMNO+�H^H F ,)@�G�N F N ./+ G�J N-, b 3 G i >£R D F B +-CEC£@<J � .<CEJ N6,4K F A N R JLGMJ F C � � JL, F N ./+ G�J N-, b 3���i +-0 F
Nk� G�+-J , F @ P 0ENkB GMD F CEN A . GMJ N6, N-PI+mB . A G�JLR NkBlH N6, F ,�GD@<J � .<CEJ N6, F N ./+QG�JLN6,¡b ; D/+�H^B +-, � ; N�� A J , T
7 �:G 5��q>.<0ET F 0EC 7 � � �  � J ALA J)+CB C 7 ��KkK i +Q,^@ 0 F � F R G G�D F P +-R G GMD/+QG	B +-CMC @<J � .<CMJLN6, H<0EN8R F CEC F C +-0EJ C F
P 0MN�B�H 0 F CECM.<0 F 
 G F BlH F 0�+QGM.<0 F 
 +Q,^@ � N60>+��<.<,)@/+-,<R F T60�+C@<J F ,�GMC@+-C�� F A A +-C F�� G F 0E,/+ A T60�+SK JLG�+QG�JLN6,/+ A N-0
F ALF R G�0MJLRS+ A P N60MR F C >

R D F R +-C F � ��� 5 J C>JaB�H N602G +-,�G P N60 G��>N 0 F +-CEN6,<C > ? JL0MC2G�
�B +QCMC @ J � .<CMJLN6, JLC>N-P G F , . ,<J�BlH N-0EG +Q,�G
� D F , R NkBlH/+-0 F @ G�N4N-G�D F 0 G�0M+-,<CuH N602GrH<0EN8R F CEC CE.<R D +-C G�D F 0uB + A N60 K J CER N6.<CF@<J � .<CEJ N6, b J > F > 
 A +-0MT F
_ F � JLC', .)B � F 0MC +-,)@ � N60BCuB + A A � 0�+-,^@8G A ,�.^B � F 0ECJi > : .<R D +�CMJ G�./+QGMJ N6, Nk� G�+-J ,<C�
-P N60 F�� +�B�H A F 
-J , G�D F
CEGM.^@ 1 NQP A +�B JL,/+-0 � +�B F P 0MN-,�GMC	H<0MN�H/+-T�+QGMJ ,<T G�D<0EN6.<T6D G�D F N .<J F CER F ,�G J ,�G F 0MJLN60�N-P +�� D<J G F @)�>+-02P >:8F R N6,^@S
�G�D<JLC�RS+-C F H F 0uB JLG�CIG�D F @ F R N-.^H A JL,<TN-P GMD F 0 F +-R GMJ N6, , F G��>N-0u��CEN A K F 0 P 0ENkB GMD F D�18@<0MN8@ 1:�
,/+�B J R + A CMN A K F 0>G�D 0MN6.<T-D G�D F .<C F N-P NkH F 0�+ G�N60$CuH A JLGEG�J , T;
�T60 F +QG A 1 CMJaB�H A JLP 1 J , T GMD F + A T6N60EJLGMD^B >�R D<JLCJ C G�D F B F GMD<N8@O.<C F @���1 G�D F @ F P +-. A G ?`_ 9 : ?¦@<J C2G�0EJ��<. GMJ N6, > :8F GMG�JL,<T � ��� 5 G�0M+-,<C2P N60uB C F N .<+QG�JLN6,
b 3C�8i$J ,�G�N

��� �
� � � 	
 � 0 b 3 K i

� D<JLR D6B +S1�� F � 0EJLGEG F ,4J ,GMD F B N-0 F R N�B�H/+QR G +-,^@�CEG�+-,^@/+Q0u@�P N60uB
	� �   b � i � b 3 � i

7 P



: G�+QG F @ +-,<N-GMD F 0 �>+ 1F
 JL,4GMD F +�� C F , R F N-P�B +QCMC @<J � .<CMJLN6,4N60 +C@ K F R G�JLN6,�
 +-,�14R D/+-,<T F C G�N G�D F �/.<Ja@
R N�B�H N6CMJ G�JLN6,O+-0 F @ . F G�N A N RS+ A H<0MN R F CMC F C >

q F R +-.<C F N-P@GMD F D<JLT6D A 1 ,<N6, A J , F +-0 G F B�H F 0M+QG�.<0 F @ F H F ,^@ F ,<R F NQP@G�D F ,�.<R ALF +-0 0 F +-R GMJ N6, 0�+QG F C�

+-,^@¡� F R +-.<C F G�D F +C�<.<,^@/+Q,<R F CG�D F B C F A K F CON-P G F , 0M+-,<T F N K F 0C F K F 0�+ A N-0u@ F 0MCN-PEB +-T6, JLG�.)@ F JL,
KQ+ A . F 
/G�D F KQ+ A . F C NQP G�D F R N F�� R J F ,�G�C � D<J R D�+�H^H F +-0IJ , F N ./+QGMJ N6,<CDb 3 K i +Q,^@�b 3 � i>RS+-,4K-+Q0E1 N .<JLG F
CMJLT6,<J I RS+-,�G A 1 > 9 C +40 F CM. A G�
BGMD F ,�.<R A F +-0 0 F +-R G�J N-, , F G��>N-0u� F N ./+QGMJ N6,<C +-0 F � C2G�J � > 	 9 CE1 CEG F B N-PF N ./+ G�J N-,<C JLC CEG�J � � D F , G�D F 0�+ G�J N N-P G�D F B + � J�B .^B G�N G�D F B J ,<JaB .^B F J T F ,�KQ+ A . F N-P G�D F *�+-R Nk�<J)+Q,
B +QG�0EJ � �� � �   ( � � JLC A +-0ET F +-,^@ J�B +-T6J ,<+-0E1 > R D J ClB F +-,<C G�D/+ G+QG ALF +-C2G N-, F NQP G�D F JLCMN-GMNkH<J R
+��<. ,^@/+-,<R F C R D/+-,<T F C N6, + B .<R D CMD<N602G F 0 GMJ�B F CERS+ ALF G�D/+Q, +Q,<N-G�D F 0 > = BlH A J R J G N-0 C F B J � J�BlH A JLR J G
G�JaB F JL,�G F T-0�+QGMJ N6, B F G�D NA@<C +-0 F T F , F 0�+ ALA 1 , F R F CMC�+Q0E1 G�N + K-N6J�@ P N ALA N�� J ,<T GMD<J C�CED<N60EGd� GMJ�B F CMR + A F
� F D/+SK J N60�
<0 F N .<J 0EJ ,<T G�D F R + A R . A + G�J N-,N-P G�D F *�+-R Nk�<J)+Q,�B +QGM0MJ � >= G J C J , CEG�0E.<R GMJLK F +QG G�D<JLC�H N6JL,�G�G�N A N Nk� +QG +-, FJ� +�BlH A F NQP D<N�� F N ./+QGMJ N6,lb 3 K i +-,^@ G�D F +QCMCMN R J +QG F @*�+-R Nk�<J)+Q,�B +QGM0MJ � +-0 F P N60uB F @ > ; N6,<CEJ�@ F 0�G�D F � / ; b�� 
 ��i ��� ¥ 0 F +-R G�JLN6,�
 � D<JLR D R NkBlH F G F C£� J G�D G�D F
G�0EJ�H ALF � ��0 F +QR G�JLN6, @ .<0MJL,<T D F A JL.^B �<.<0E,<J , T JL, CEG�+-0MC >�R D F 0M+QG F 
�+QG�� D<JLR D G�D<JLC 0 F +-R G�JLN6, H<0EN8R F F @<C
J C>R 0MJ G�JLRS+ A P N60 F K-N A .8G�J N-,/+-0E1�B NA@ F A C@NQP�B +-CECMJLK F CEG�+-0MC CEJ ,<R F J G @ F G F 0uB J , F C D<N�� B .<R D�N-P GMD F R N60 F
J C$RS+Q0u� N6,+-,)@ D<N�� B .<R D N-P�GMD F R N60 F J C$N � 1 T F ,O+QP G F 0 G�D F J ,<J G�J)+ A D F A J .)B P . F A J C FJ� D/+Q.<CEG F @ >OR D<JLC0 F +-R GMJ N6,�C F N . F , R F R N6,�G�0EJ��<. G F C G�N G�D F 0EJ T6D�Gd�"D/+-,)@OCMJ�@ F F N ./+QG�JLN6, b 3 � i G�D<0EN6.<T6D�G�D F G F 0uB C

	�zb ����� i � 2 ��b � ��� i � b � /�� i 
 � �����	��b � / � i � 2 �zb � ��� i ��b � /�� i 
 � ����� 0 b = 58i
	��b ����	 i � � ��b � ��� i ��b � /�� i 
 � �����

� D F 0 F GMD F>F A A J�H<CEJ C J ,)@<J R +QG F +�@^@ JLG�JLN6,/+ A G F 0SB C R NkB J , T P 0ENkB N-GMD F 0B0 F +QR G�JLN6, C F N . F ,<R F C >OR D F B JL, . C
CMJLT6,<C J ,^@ J RS+ G F G�D/+ G D F A JL.^B +-,^@ RS+-0S� N6, +-0 F � F J ,<T @ F CEG�0EN 1 F @S
 � D<J A F G�D F H A .<C CEJ T6, J ,^@ J RS+ G F C
G�D<+QG�N � 1 T F , JLC � F J , TR 0 F +QG F @ >£M +-R D NQP'G�D F C F GMD<0 F F FJ� H<0 F CMCEJ N6, C R N6,�G�0EJ��<.8G F C G��>NG F 0uB C GMN G�D F
*�+-R Nk�<J)+Q,�B +QGM0MJ � �� � �   ( � � �


�b ����� 0 ����� i � 2 ��b � / � i 
 � ��� � 
�b � ��� 0 � /� i � 2 � b � ��� i 
 � �����
�b � / � 0 ����� i � 2 ��b � / � i 
 � ��� � 
`b � /�� 0 � /�� i � 2 � b � ��� i 
 � ����� � b = 7Ci

`b ����	 0 ���� i � � ��b � / � i 
 � ��� � 
�b ��� 	 0 � /� i � � ��b � ��� i 
 � � ���

M ,�G�0MJ F C J , G�D F *�+-R Nk�<J)+Q, B +QGM0MJ � 0 F H<0 F C F ,�G GMD F �/N�� 
 J , ,�.^B � F 0 N-P>, . R A F J C �
� 
 J ,�G�N b$H N6CMJ G�J K F i
N60IN6. G N-P b , F T�+ G�JLK F i +-, JLCMN-GMNkH F > 9 ALA NQP G�D F G F B�H F 0M+QG�. 0 F +Q,^@m@ F ,<CMJ G"1m@ F H F ,^@ F ,<R F J CIJ ,<R A .^@ F @
J , GMD F 0 F +-R GMJ N6, 0M+QG F 
 >4R D F *�+-R Nk� J)+-, B +QG�0EJ R F C GMD/+QG +-0EJ C F P 0MNkB , . R A F +-0 0 F +-R GMJ N6, , F G�� N60u��C
+-0 F , F JLG�D F 0 H N6CEJLG�J K F ��@ FJI ,<JLG F , N60 C21ABlB F G�0EJ R CMJL,<R F G�D F P N60S�>+-0u@�+-,^@�0 F K F 0MC F 0 F +QR G�JLN6,�0M+QG F C�+-0 F
T F , F 0M+ A A 1 ,<NQG F N ./+ A > ?IN�� F K F 0�
QGMD F B +-T-,<JLGM.^@ F C N-P�G�D F B +QG�0EJ � F ,�GM0MJ F C R D/+-,<T F +QC�G�D F +�� .<,^@/+-, R F C�

G F B�H F 0M+QG�. 0 F 
/N-0W@ F ,<CEJLG"1OR D<+-,<T F � JLGMD�GMJ�B F >

R D F @ F P +-. A G ?`_ 9�: ? @ J CEGM0MJa�<. G�JLN6, J ,<R A .^@ F C$G�� N 0 F +-R G�J N-, , F G��>N60S��C >�R D F 7 = �"J CEN-G�N�H F ��� R D/+-JL,
H A .<C>D F +SK 1:� J N6,O0 F +-R G�J N-,, F G�� N60S� J C CM.<J G +�� A F P N-0 B N6CEG B . A GMJ ��@<J�B F ,<CEJ N6,<+ A CEJ�B . A +QG�JLN6,<C N-P C2G F ALA +-0
H<D F ,<NkB F ,/+ � D F 0 F D/+SK8JL,<T +I0 F +QCMN6,/+C� A 1 +-R R .<0M+QG F@F , F 0ET-1 T F , F 0�+QGMJ N6, 0�+QG F J C N-P H<0EJ�B +-0E1 R N6,<R F 0M, >
R D F 7 � �"JLCMN-GMNkH F 0 F +-R G�JLN6, , F G��>N-0u� D/+-C GMD F CM+�B F ���"R D/+-JL, +-,)@ D F + K�1:�"JLN6, 0 F +-R G�J N-,<C +QC G�D F 7 = �J CEN-G�N�H F , F G��>N-0u� 
)�<.8G J G J ,<R A .^@ F C$+�@^@<J G�JLN6,/+ A J CMNQG�NkH F C'G�N +-R R NkBlB N8@/+QG F CMN�B F G"18H F C NQP�D�18@<0MN6T F ,
�<.<0E,<J , T b � � +-,^@ ; § ¥ R D<+-J ,<C�i�
 + A N6,<T�� JLGMD CMNkB F +QCuH F R GMC N-P H<D N-G�N8@<J CEJ ,�G F T60�+ G�J N-, JL,�GMN�� � ?/F >
R D<JLC 0 F +QR G�JLN6, , F G��>N60S� J Cr@ F CER 0MJa� F @ J , � F +SK F 0�
 � J�BlB F 0uB +-,�
 � � N8N6C A F 1¡bE7 �:G�K i > q N-G�D G�D F
, F G��>N60S��C@CM.^H)H A J F @�� J G�D ?`_ 9 : ? +-0 F F�� +CB�H ALF C$N-P � D<+-0u@A��� J 0 F @,	 0 F +-R GMJ N6, , F G�� N60S� C�
)� D F 0 F F +-R D

7*{



N-PBG�D F 0 F +-R GMJ N6,4C F N . F ,<R F C +Q0 F RS+-0 F P . ALA 1 F ,�G F 0 F @m��1�D<+-,^@ >�R D<J CI+�H)H<0MN�+QR D J C CE.<JLG�+�� A F P N-0 CuB + A A
, F G��>N60S��C � D F ,6B J , J�B J�� JL,<T G�D F ; �$H GMJ�B F 0 F N . J 0 F @OG�N 0M. ,�GMD F 0 F +-R GMJ N6,O, F G�� N60u�OJLC + H<0MJaB +Q0E1
R N-,<R F 0M,�
 + A G�D<N6. T6DOJLG CE. � F 0MC G�D F @<JLC�+�@8K-+Q,�G�+-T F N-PBJ ,)� FJ� J�� J A J G"1 >

R D F *�+-R Nk� J)+-,�B +QG�0EJ R F C@N-PB,�.<R ALF +-0 0 F +-R GMJ N6,�, F G��>N-0u��C G F ,^@�G�N#� F CSH/+-0EC F 
 +-,)@�GMD F 1�� F R NkB F
B N60 F CuH/+-0EC F +QC G�D F , .)B � F 0 N-P JLCMN-GMNkH F C JL,<R 0 F +-C F C > = B�H A J R JLG G�JaB F J ,�G F T60�+ G�J N-, CMR D F B F C 0 F N .<J 0 F
G�D F JL,�K F 0EC F N-PIG�D F *�+-R Nk�<J)+Q, B +QGM0MJ � 
'CEN � F , F F @ G�N .<C F + CSH/+-0MC F A J , F +-0 + A T F � 0�+ H/+-R�� +-T F GMN
R N�B�H<.8G F G�D J C'J ,�K F 0MC F >�R N R N6,�G�0EN A G�D F J G F 0�+QGMJ N6, R N6.<,�G P N60 +	H<0 F CuH F R J I/F @+-R R .<0M+-R 1F
 ?�_ 9�: ? .<C F C
+ @<JL0 F R G CuH/+Q0MC F B +QGM0MJ � CEN A K F 0 > s JL0 F R GWB F G�D NA@<C G"1AH J RS+ A A 1l@<J K J�@ F GMD F CMN A . GMJ N6,NQP �,  � � � J ,�GMN
+ C218B � N A J R _ H @ F R N�B�H N6CMJ G�JLN6,�
/,�.^B F 0MJLRS+ A�_ H @ F R NkB�H N6CEJLG�JLN6,�
 +-,)@ +��/+QR�� CE.^�<C2G�JLGM. G�JLN6, H<D<+-C F >= , GMD F CE18B � N A JLR _ H @ F R N�B�H N6CMJ G�JLN6, H<D/+-C F GMD F H JLK6NQG N-0u@ F 0 NQP + B +QGM0MJ � JLCl@ F G F 0uB J , F @�
@+Q,^@
+ C F N . F ,<R F N-P @ F R NkBlH N-CMJLGMJ N6, NkH F 0�+QGMJ N6, Cr� D<J R D B J ,<JaB J � F G�D F +CB N6. ,�G NQP I<A A � J , J C 0 F R N60S@ F @ >? J A A � J , 0 F P F 0MC G�N � F 0EN�B +QG�0EJ � F A F B F ,�GMCl� D J R D'� F R NkB F ,<N-,;� F 0MN�b F > T > 
 + CSH/+-0MC F B +QG�0EJ � G�J�B F C
+ CSH/+-0EC F B +QG�0EJ � JLC T F , F 0�+ ALA 1 + @ F ,<C F 0�B +QGM0MJ � i >¡R D F B +QG�0EJ � JLC , N-G�b .<CM./+ A A 10iD@ F R NkBlH N-C F @ 
N6, A 1 GMD F CEG F H<C G�N�@<N�CMN +-0 F C2G�N60 F @ > : JL,<R F GMD F ,<N6,;� F 0EN6H/+ GMG F 0M, N-P>+�R D N6C F , ,�.<R ALF +-0 0 F +-R G�J N-,
, F G��>N60S� @ N F C ,<N-G R D/+-,<T F 
 GMD F C21ABr� N A J R _ H @ F R NkBlH N6CMJ G�J N-, JLC +4N6, F � G�JaB F J , JLG�J + A J �S+QGMJ N6, R N6C2G
P N60 0 F +-R GMJ N6, , F G��>N-0u��C > = , G�D F ,�.^B F 0EJ RS+ AO_ H @ F R NkBlH N6CMJ G�J N-,�H<D/+-C F 
 +zB +QG�0EJ � � JLG�D G�D F CM+�B F
H<J K6N-G'N-0u@ F 0 +-,^@ ,<N6,;� F 0ENFH<+QGMG F 0M, +-C +EH 0 F K JLN6.<C A 1 P +QR G�N-0MJ�� F @�B +QG�0EJ � J C ,�.^B F 0EJ R + A A 1E@ F R NkB�H N6C F @
J ,�GMNJLGMC A N�� F 0t�".^H^H F 0IP N60uB > R D J C£H<D<+-C F B .<CEG	� F @ N6, F N6, A 14N6,<R F P N60 F +-R D CEG�+-T F @ C F G NQP A J , F +-0
F N ./+ G�J N-,<C > = ,OG�D F �/+-R���CM.)�<CEGMJLG�.8G�J N-,�H D/+-C F 
/+ C F G N-P A JL, F +Q0 F N .<+QG�JLN6,<C J C CMN A K F @�� J G�D GMD F P +-R G�N60EC
RS+ A R . A +QG F @ P 0ENkB +mH<0 F K J N6. C ,�.^B F 0MJLRS+ A @ F R NkBlH N-CMJLGMJ N6, >�R D F �/+-R���CM.)�<CEGMJLG�.8G�J N-, H<D/+-C F B +S1 � F
H F 0EP N-0uB F @�� J G�D +-C B +-,�1 0MJLT6D�GS�"D<+-,^@ CEJ�@ F C@+-C$, F F @ F @�
/+-,^@ ,<N-G>+ A A N-P G�D F 0MJ T-D�Gd�"D/+Q,^@ CEJ�@ F C>, F F @
G�N#� F � , N*� , J ,4+�@ KQ+-, R F >

R D F ¢ 9 3 K A JL, F +-0 + A T F �<0�+	H/+QR��Q+QT F . C F @���1 ?�_ 9�: ? J C�@ F CMR 0MJ�� F @���1 s . � 
 M 0MJLCuB +-,�
 � � F Ja@
bE7 �kK �8i > = G .<C F C +�R NkB � J ,/+QGMJ N6, N-P , F CEG F @ @ J CMC F R G�J N-, +-,^@ P 0MN-,�G�+ A>F ,�K F A NkH F @ F R NkB�H N6CEJLG�JLN6, GMN
B J ,<JaB J � F�I<A A � J , @<. 0MJ , T GMD F P +-R GMN60MJ �S+QGMJ N6, CEG�+-T F > 9 , +�H^H<0EN � JaB + G F @ F T60 F F .^H/@/+QG F + A T6N60EJLGMD^B
G�D<+QG J CrB .<R D P +-CEG F 0�b +-CE18BlH G�N-GMJ R + A A 1 +-,^@ J , H 0�+-R G�J R F i GMD/+-, R NkB�H . G�JL,<T�G�D F FJ� +-R Gl@ F T60 F F C JLC
F BlH A N 1 F @ > ¥�, F R N-,�GMJ ,�.<N6. C 0 F + A H/+-0M+�B F G F 0�C F G�C G�D F +�B N-.<,�G N-P$C F +-0MR D<JL,<T�@<N6, F GMN A N RS+QG F G�D F
H<J K6N-G F ALF B F ,�G > � D F , G�D<JLCEH/+-0�+CB F G F 0 JLC C F G G�N � F 0EN;
 ,<N C F +-0ER D<J , T J CE@<N-, F +Q,^@ GMD F @<J)+-T-N6,/+ A
F ALF B F ,�G J C G�D F H<J K6N-G�
[� D<J ALF � D F , C F G G�NO.<,<J G"1,
 R N�B�H ALF G F H/+-02G�J)+ A H<J K6N-GMJ ,<TOJLC£@<N6, F > : JL,<R F G�D F
B +QG�0EJ R F C@T F , F 0M+QG F @6��1O0 F +-R G�J N-,4, F G�� N60u��C +-0 F .<CE./+ ALA 1�@ J)+-T6N-,/+ A A 1#@<NkB J ,/+Q,�G�
8GMD F 0MN6. GMJ , F JLC@C F G
J , ?`_ 9 : ? GMN .<C F GMD F @ J)+-T6N-,/+ A +-C G�D F H<J K6N-G F ALF B F ,�G > :8F K F 0�+ A G F CEG RS+-C F C CMD<N�� F @ G�D<+QG .<CMJL,<T
H/+-02G�J + A H JLK6NQG�J , T�@<J�@ ,<N-G	B +�� F +CEJ T6, J I R +-,�G +-R R .<0M+-R 1m@<J � F 0 F ,<R F 
��<. G	� F 0 F A F CMC F�� R J F ,�G CEJ ,<R F
+ C F +-0ER D P N60 +-,�+CH^H<0MN�H<0MJ +QG F H<J K6N-G F ALF B F ,�G D<+�@ GMN � F H F 02P N60uB F @ > ¢ 9 3 K +-R R F H GMC G�D F ,<N-,;� F 0MNF ,�GM0MJ F C NQP G�D F B +QG�0EJ � J , G�D F b�� 0�� 0 � � � � iBR N N60u@<JL,/+QG F C21 CEG F B 
8+-,^@ G"18H<J R + A A 1 .<C F C$.<C F C G 5 2 � 5�� ALF CEC
CEGMN60�+QT F G�D/+-,�C2G�N60EJ ,<T G�D F P . A A @ F ,<C F B +QG�0EJ � >

R D F G�JaB F J ,�G F T60�+ G�J N-, B F G�D<N8@ .<C F @ ��1 ?`_ 9 : ? P N60 F K6N A K8JL,<TG�D F 0 F +QR G�JLN6,�, F G��>N-0u��C JLC G�D F
KQ+-0MJ +�� ALF N60S@ F 0Eq@+C@ F 0t� s�F .)�/D/+-0S@ B F GMD<N8@ b F > T > 
�q@+�@ F 0 � s�F .J�/D/+Q0u@ 7 �kKk=  �$0 F CEC F G + A > 7 �k� 3�i >
R D F 0 F +-R G�JLN6, , F G��>N-0u� J C@+C@ KQ+-,<R F @N K F 0 + A +Q0MT F G�JaB F CEG F H � P 0MNkB ��� G�N ��� ��� ��1 G�D F P N A A N�� J ,<T
C F N . F ,<R F N-P�B +QG�0EJ � F N ./+QGMJ N6,<C > ? J 0ECEG�


� � � ( �b �� 2 ���i  *
-

� �   b ��� i b = 3�i
� � � ��� � * - �

7��



R D F , P 0MN�B � � 7 0 3 0 ����� 0 � 2 7
b �� 2 ���i  � � �   b � � i 2 * � �
�* � ��* � �
� � 3 � b =k= i

� � ��� � � � � * � 0
+-,^@4R A N6CM. 0 F J C N�� G +-JL, F @���1G�D F A +-CEG C2G +-T F

b �� 2 ���i  * �

� � �   b �
�

i 2 *
� �
� �

��� ��� � �
� � *

�

� b =�P i
R D<JLC CEG�+-T F @ C F N . F , R F N-P B + G�0MJ � F N ./+QGMJ N6,<C J C F�� F R . G F @ +QG ALF +-C2G G�� J R F � JLGMD B � 3 +-,)@ B �	�J

1 J F A @<JL,<T�+ I P G�DA� N60u@ F 0EB F G�D<N8@ >#R D F C F N . F ,<R F B +S1�� F FJ�8F R . G F @ +�B + � JaB .^B N-P@C F K F , G�JaB F C�

� D<JLR D 1 J F A @<C + I P G F F ,�G�D8�"N60S@ F 0DB F G�D<N8@ >�R D F F�� +QR G ,�.^B � F 0 N-P@GMJ�B F C G�D F CEG +QT F @ C F N . F ,<R F JLCFJ�8F R . G F @�@ F H F ,^@<C N-,4GMD F +QR R . 0�+-R 1 0 F N .<JL0 F B F ,�GMCrb C F GIG�N N6, F H/+-02G JL, 7 5 � JL, ?`_ 9 : ?	i +-,)@ G�D F
CuB N N-G�D<, F CMC N-P G�D F CEN A . GMJ N6, >�M C2G�JaB +QG F C N-P$G�D F +-R R .<0M+-R 1 NQP +-, J ,�G F T60�+ G�J N-, CEG F H +-0 F B +�@ F ��1
R N�B�H/+Q0MJ , T4GMD F CEN A . GMJ N6, CD@ F 0MJ K F @ P 0MNkB @<J � F 0 F ,�G N60u@ F 0MC >6R D F B JL,<J�B .^B R N6CEG N-P@G�D J CrB F GMD<N8@
�

� D J R D +�H^H A J F C P N-0 + CEJ ,<T ALF GMJ�B F C2G F H GMD/+QGrB F G N60 FJ� R F F @ F @ GMD F CuH F R J I/F @ J ,�G F T60�+QGMJ N6, +-R��
R . 0�+-R 1

�
JLC N6, F *�+-R Nk� J)+-, F KQ+ A ./+QG�JLN6,�
 F J T6D�G F KQ+ A ./+QG�JLN6,<C N-P G�D F 0MJLT6D�GS� D/+-,^@ CMJa@ F 
 G�� NmB +QG�0EJ �

@ F R NkBlH N-CMJLGMJ N6, C�
�+Q,^@ G F , �/+QR�� CE.^�<C2G�JLGM. G�JLN6,<C >rR D<JLC	B JL,<J�B .)B R N6C2G RS+-, � F J ,<R 0 F +-C F @ +QG +0�+QG F
N-P$N6, F @ F R N�B�H N6CMJ G�JLN6, b GMD F FJ� H F ,<CEJLK F H/+Q0EG�i +-,^@ � �<+-R���CM.^�<C2G�J G�. GMJ N6,<C#b G�D F JL, FJ� H F ,<CEJLK F H<+-0EGJi
P N60 F K F 0E1 J , R 0 F +-C F J ,4G�D F N60S@ F 0�3 � � 7 >WR D F R N6CEG N-P'JL,<R 0 F +-CEJ ,<T G�D F N60u@ F 0IJ CIR NkBlH F ,<C�+ G F @4P N60�

D<NkH F P . A A 1F
 ��1 G +C� JL,<T + R N-0M0 F CuH N6,^@<JL,<T A 1 A +-0ET F 0�b5�<. G +-R R .<0�+QG F i G�J�B F CEG F H > R D F R N6,�GM0MN A C P N-0
N60S@ F 0 K F 0MCE.<C C2G F H CMJ � F +-0 F +l�<. J A Gd�"JL,�H/+-02G N-PBGMD F q@+�@ F 0d� s�F .J�/D<+-0u@�B F G�D<N8@ >�R D F R N6CEG H F 0 CEG F HN-P G�D<JLC'J ,�G F T60�+ G�J N-,�B F G�D<N8@ J C +QG ALF +-C2G'G�� J R F +-C A +-0MT F +-C'G�D F R N6CEG�H F 0'CEG F H N-P F JLGMD F 0 +�G�0M+�@<J G�J N-,/+ A
I 0ECEGS� N60u@ F 0 +-R R .<0�+QG F M . ALF 0FB F G�D<N8@ N60 +4P N6.<02G�DA� N60u@ F 0 +-R R .<0�+ G F � +CH<Cd��� F ,�GM0MNkH'b F CMC F ,�G�J)+ A A 1 +-,
J�BlH A J R J GW� .<,<T F � � . GEG +8iXB F G�D NA@�
 ?IN�� F K F 0�
 J P G�D F q>+�@ F 0t� s�F .J�/D/+-0S@mB F GMD<NA@4RS+Q, G +C� F +-R R .<0�+QG F
G�JaB F C2G F H C G�D/+ G +-0 F +QG A F +-CEGIG�� J R F +-C A +-0ET F 
/G�D F , GMD<J C B F G�D<N8@6� J A A � F B N60 F F�� R J F ,�G T A Nk�/+ A A 1 >
R J�BlB F C�bE7 �k��� i�CED<N�� C G�D<+QG GMD<J C J C G"1AH J RS+ A A 1 G�D F R +-C F > § N-G F G�D/+QG J , F N ./+QGMJ N6,<C b = 3:i

�
b =�P i

,<N-G�+ A A N-P'GMD F 0MJLT6D�GS� D/+-,^@ CMJ�@ F C +-0 F ��,<N�� , J ,�+C@ KQ+-,<R F CEJ ,<R F G�D F C F N . F ,<R F NQP A J , F +-0 F N ./+QGMJ N6, CJ C CEG�+-T F @ >	R D<J C�C2G +-T-J ,<T P F +QG�. 0 F N-P'GMD F JL,�G F T60M+QG�JLN6,mB F GMD<N8@m� J ALA B +�� F CMNkB F B +QG�0EJ � H/+QR��Q+QT F C�

CM. R D�+-C ¢ 9 3 K 
/+#B N-0 F F�� R J F ,�GIR D<N6JLR F >

R D F F , F 0MT-1OT F , F 0�+QGMJ N6,�0�+ G F J C T6J K F ,6��1GMD F CM.^B
	* ����� � � � � �

��� �
� � � b = {�i

§ NQG F G�D<+QG +�,�.<R ALF +-0 0 F +QR G�JLN6, , F G��>N60S��@<N F C ,<NQG , F F @ GMN�� F F K6N A K F @ JL, N60u@ F 0 GMN Nk� G +QJ , G�D F
J , CEG +Q,�G�+-, F N6.<C F , F 0MT-1�T F , F 0M+QG�JLN6,40�+QG F 
/CMJL,<R F N6, A 1G�D F 0EJ T6D�GID/+-,)@ CEJ�@ F C N-PBG�D F N60S@<J ,<+-0E1z@ J � F 0d�F ,�GMJ)+ A F N ./+QGMJ N6,<C , F F @OGMN�� F F K-+ A ./+QG F @ > = G@J C B N60 F +�H^H<0ENkH<0MJ +QG F J ,GMD F ?`_ 9 : ? H<0MN6T-0�+�B G�N .<C F
G�D F +SK F 0�+QT F ,�.<R A F +-0 F , F 0MT-1�T F , F 0�+QG F @4N K F 0 + G�J�B F C2G F H

	* ����� � � � � �
* � �* � � b = �8i

= , G�D<JLC�RS+QC F 
�GMD F ,�.<R ALF +-0 0 F +QR G�JLN6, , F G��>N60S� @<N F C , F F @ G�Nz� F F K-N A K F @ >DR D F F , F 0MTQ1 T F , F 0�+ G�J N-,
0�+ G F 
�+ P G F 0 CM.^� GM0�+-R G�JLN6, N-P +-,�1 , F . G�0EJ ,<N A N6CMC F C�
 JLC 0 F G�.<0E, F @ GMN�G�D F ?`_ 9�: ?�H<0MN-T60�+�B�P N60 . C F � JLGMD
G�D F N�H F 0�+QGMN60 CuH A JLGEG�J , T G F R D<,<J N . F >

7 G



? J ,<+ A A 1,
 G�D F G�+��<. A +QG�JLN6,�N-P ; +-.<T-D A +-, � ? N�� A F 0 bE7 �kK�K i J C .<C F @ JL, ?`_ 9 : ?�P N-0£B N-CEG N-P$G�D F
� F 1 ,�.<R A F +-0 0 F +-R G�JLN6, 0M+QG F C >�¢ N8@ F 0E, KQ+ A . F C P N-0 CENkB F N-P G�D F 0 F +QR G�JLN6, 0M+QG F CF� F 0 F G +C� F , P 0MNkB
G�D F 0 F +-R GMJ N6, 0�+ G F A J�� 0�+-021 N-P ?IN � B +-, bE7 ���k� 
�H<0MJ K > R NkB�B > i > § .<R ALF +-0 0 F +-R GMJ N6, 0�+QG F CER 0 F F ,<JL,<TF�� F R G�C +-C JaB�H ALF B F ,�G F @���1 � + A A +-R F 
 � N N6C A F 1F
 � � F + K F 0rbE7 �kK 3�i�
 +-,^@6@ F R 0 F +-C F C�J ,�G�D F F , F 0MT-1
T F , F 0M+QG�JLN6, 0M+QG F 	* ����� @<. F GMN , F . G�0EJ ,<N A N-CMC F C +QC T-JLK F ,'��1 = G�N-D F G+ A > bE7 �kK {�i +-0 F JL,<R A .^@ F @ JL,
RS+ A R . A +QGMJ N6,<C @<N6, F � JLGMD ?`_ 9 : ? >

� ��� � ��� �`�z� � 


= , GMD<J C C F R G�JLN6, � F @ F CER 0EJ�� F C F K F 0�+ A NQP�G�D F G�N N A C�@<JLCEG�0EJ��<.8G F @l� JLGMD ?`_ 9 : ? >AR D F CMN-.<0MR F R N8@ F P N-0G�D F C F H<0MN6T-0�+�B CFb FJ� R F H G�P N-0Fc�e�f:g8h i R +-,m� F P N-.<,^@ JL, GMD F B +-J , ?`_ 9 : ? CEN6.<0MR F GM0 F F .<,^@ F 0 G�D F
f0o�o8x8c'�l@<JL0 F R G�N6021 >
� ��� � �����
	 ���	� ��� �	��<9�
� �� � � � ��
 � �	���������������
R D F c�e�f:g�h CMR 0MJaH G�
 P N6.<,^@ JL, G�D F ?`_ 9 : ?�0MN N-G @ J 0 F R GMN60E1F
[H<0MN K J�@ F C GMD F H<0EJ�B +-0E1�R NkB�B +-,^@8� A JL, F
J ,�G F 0EP +QR F GMN G�D F ?`_ 9 : ? CEN6.<0ER F R N8@ F > = G R N6, I T6.<0 F C�G�D F CMN6. 0MR F GM0 F F P N60�+ T6JLK F ,�H<0ENk� A F B +Q,^@
G +Q0MT F GDB +-R D<JL, F +-,^@ R 0 F +QG F C I<A F C , F F @ F @ G�N�H/+-0EC F G�D F 0M.<,�GMJ�B F H<+-0�+�B F G F 0 I/ALF +Q,^@4B +�� F G�D F?`_ 9 : ? F��8F R .8G +�� ALF >O¢ N-0 F @ F CER 0MJaH G�JLN6, N-P � D<+QG c�e�f:g�hl@<N F CXB +S1�� F P N-.<,^@ J , :8F R G�J N-, � > 7 > ? F 0 F
� F @ F CMR 0MJ�� F JLGMCW�/+-CMJLR .<C�+QT F >

�I. ,<,<J , T�c�e�f:g�h�� JLG�D N6. GI+-,�1ONkH8G�J N-,<CWH<0MJL,�G�CI+�B F CMC�+QT F @ F CER 0MJa�<J , T GMD F + KQ+-J A +�� A F N�H G�JLN6,<C��
� c�h��0ekyAe 
 � ��� h'���! �2�8c�e�f:g8h
g/c�~��)e*� c�e�f:g8h#"�hAy^o&% x:e��.���^~��0e � � o�h8f/vko���c$�

hAy^o % xke���c�� c�e�e �
�8c�ekf:g�h/c
o*h8f�vko��/c!� �/$)eky.%/o8c�e �Ch oCy�f)~�% xke �:wAeknA~Cg/x�f c � � � � �%��w ���0~ } % x�o8p�0 c � " � �

� �)cAv�f)e � "^c8v�f)e �'& �AoAc*f��kh^e � "Ao8c*f��kh^e �(�

�^oCy p:o&�8h0~�f/v %�v:xAv�f�� ��v�f:� o�xCwAeky $)e:y0c8vko���c o�n c�ekf:g�h*) f:�^e c ���Af)~ }
c�e�f�g�h+"ChAy^o&%/xke��.���0~��0e ��")o8c*f��kh0e � � o*h8f/v:o��/c$�

v:c ~Ax8c:o ~)p�p�e�h8f)ekw,) c�o x�o���� ~^c-"AoAc*f��kh^e� w0oke)c � o�f�%^e�� v-� �/v*f:� ~ wA~)c*�/.2�10 �
/-� f:��v:c¦p�~)c�e f:�^e �)c8v*f)e ~��Aw �Ao8c*f��:h^e o*h8f/vko��/c p�~��� oCf�%0e�g/ckekw(�

9 KQ+-J A +�� A F KQ+ A . F C P N60$GMD F B +-,^@<+QG�N6021 NkH GMJ N6,6b GMD F ,<+�B F N-P�GMD F H<0MNk� A F B GMN R N6, I T6. 0 F i'+-0 F @ F G F 0t�
B J , F @���1OCERS+-, ,<J ,<T G�D F c�e�f:g�h�c'�l@<JL0 F R G�N-0E1 >9 � H 0MNk� ALF B 	 R N6,<CEJ CEGMCN-P + C F GON-P JL,<JLGMJ)+ A +Q,^@�� N6.<,^@/+Q0E1 R N6,)@<JLGMJ N6,<C�
 H N6CMCEJ�� A 1 +�@^@<J G�J N-,/+ A
H<D�1 CMJLR C�b F > T > 
 + CE.^�<T60EJ�@6B N8@ F A P N60ICEG�+-0 P N60uB +QG�JLN6,�iY
 +-,^@�+ C F G�N-P +C@��E.<CEG�+�� ALF H/+Q0�+�B F G F 0MC > R D F
@<JL0 F R G�N6021 +-CECMN R J)+ G F @�� J G�D +�H 0MNk� ALF B R N6,�G +QJ ,<C CMN-.<0MR F R NA@ F#I<A F C	� D<JLR D JaB�H A F B F ,�G�GMD F J ,<J G�J + A
+-,^@r� N6. ,^@/+-021 R N6,^@<J G�JLN6,<C +-,^@ F�� G�0�+ H<D�18CEJ R C�
6G�N-T F GMD F 0�� JLG�D + R N-, I T6.<0M+QG�JLN6, I/A F 
-0 F +�@ ��1lcke�f:g�h\

� D<JLR D R N6,�G +-JL,<C J , P N60SB + G�J N-, N6,40 F N . J 0 F @6H D�1 CEJ R C B NA@<. A F C@+-,^@ +�@��E.<C2G +�� ALF H/+-0M+�B F G F 0MC >

c�ekf:g�h�@ F G F 0uB J , F C CMJ G F ��@ F H F ,^@ F ,�G R N6, I T6. 0�+QGMJ N6, J , P N60SB + G�J N-,D��1 A N Nk��J ,<T J , c:o*gAy p�e��8c8v*f)e)c'�
P N60 + @ J 0 F R GMN60E1l� JLGMDG�D F CM+�B F ,/+�B F +-C@G�D F N6. GjH . G N-P G�D F �/o8c*f'�^~��0e R NkB�B +-,^@  P +-J A JL,<T GMD<J C�
 JLG
A N Nk��C�JL,4c:o�gAy0p�e��Ac8v�f)e)c� �8y^o�f o�f��kh^e^c'� P N-0�+�@<JL0 F R G�N60216� J G�D�GMD F C�+�B F ,/+CB F +QC G�D F N-. GjH<.8G N-P
G�D F g�0~��0e R NkBlB +-,)@ >`R D F CEJLG F +-,^@N�H F 0�+QGMJ ,<T C21 CEG F B�G"18H F RS+-,z� F N K F 0M0MJa@^@ F ,�� JLG�DGMD F �)c8v�f^e

7 K



+-,^@ �)o8c*f��kh0eOR N�B�B +-,^@A� A JL, F NkH GMJ N6, C > ¥�, A 1�N6, F N-P GMD F C F NkH GMJ N6, C R +-,m� F .<C F @ > R D F @ J 0 F R GMN60E1P N60 F +QR D CMJ G F N60 NkH F 0M+QG�JL,<T CE1 CEG F B G"18H F R N6,�G�+-J ,<CI+#B +C� F�I<A F P 0�+-T�B F ,�GFb # ~�0)ekn vkx:e*��� i G�D<+QGIC F GMC
R N�B�B +-,^@ ,/+�B F C�
-R NkBlH<J ALF 0 � +-T6C�
�+-,^@ A J��<0M+-0E1EH<+QG�D<C�
�+-,^@ +Q,�1 0 F H A +QR F B F ,�G'N-0 +�@^@ JLG�JLN6,/+ A CEN6.<0MR F
I/ALF C , F F @ F @4G�N R N�B�H<J A F ?�_ 9�: ? P N60@GMD/+QG B +QR D<J , F G"18H F >

c�ekf:g�h�.<C F C G�D F H 0MNk� ALF B +-,^@�CMJ G F � ¥ : G"1AH F 
 GMN6T F G�D F 0 � JLG�D�+ .<C F 0t�"CM.)H^H A J F @ I/ALF RS+ ALA F @
# oCw:g xke)c�� D<J R D A JLCEGMC G�D F R NA@ F B NA@ . A F C G�N J , R A .)@ F 
 G�N T F , F 0M+QG F +�@<J 0 F R G�N6021 RS+ A A F @'o&% '�e)p*f.�
� D<JLR D R N6,�G +QJ ,<C A J ,^��CIG�NG�D F +�H^H<0ENkH<0EJ)+QG F CMN-.<0MR F I/A F C +-,^@ B +�� F�I/ALF P 0�+-T�B F ,�GMC > = G + A CMN R 0 F +QG F C
G�D F B +-CEG F 0�B +C� F�I<A F bto&%('8e)p*f.� # ~/0)ekn v:xkeAi>+-,^@ C F K F 0M+ A�? N602G�0�+Q, JL,<R A .^@ FWI/A F C GMD/+QG +-0 F , F F @ F @z��1
G�D F R N8@ F J , N60u@ F 0 GMNmH/+Q0MC F G�D F 0M. ,�GMJ�B F H<+-0�+�B F G F 0 I/A F > 9 P G F 0 0M.<,<, J ,<T cke�f:g�h\
 G�D F .<C F 0 R +-,
B +�� F G�D F>?`_ 9 : ? FJ�8F R . G�+�� A F ��1 0E.<,<,<JL,<T �/�0~/0^e J , G�D F o&%('8e)p*f.�£@ J 0 F R GMN60E1lb N60 P 0ENkB�G�D F@?`_ 9 : ?
0MN N-GO@<JL0 F R G�N-0E1,
�J P GMD F �Ch oCy:f^~�% xke NkH G�JLN6, J C ,<N-G$.<C F @l� JLG�D�c�e�f�g�h i >�R D F NkH8G�J N-,/+ A R NkB�B +-,^@8� A JL, F
B NA@<J I/F 0EC D/+SK F G�D F P N A A N�� JL,<T J ,�G F 0uH 0 F G�+QG�JLN6,<C��

�/$)eky.%/o8c�e § N60SB + ALA 16cke�f:g�h F R D<N F CIG�N GMD F CEG +Q,^@/+-0S@ N6. GuH<. G CM.^BlB +Q0E1zB F CEC�+-T F C JL,A�
@<J R +QG�JL,<T�� D/+QG J G�J C	@ N6J ,<T > = ,<R A .^@ J ,<TGMD F �/$^eky.% o8cke N�H G�JLN6, RS+-. C F C J G�G�N
+ A CEN A J C2G@G�D F A J ,^��C JLG R 0 F +QG F C >

�Ch oCy:f^~�% xke R D<J CN�H G�JLN6, R 0 F +QG F C�+4H N602G +�� ALF �<. J A @ @<J 0 F R G�N6021 > = ,<C2G F +C@ N-P o&% '�e)p*f.�J

cke�f:g�h4R 0 F +QG F C	o %('�e)p*f % ?Y! ��2Z4�# �)
 +-,^@4JLG R N�H<J F CIJL,<CEG F +�@�N-P A JL,^��J ,<T GMN G�D F
CMN6.<0ER F I<A F C$J ,�c:o�gAy0p�e�� +-,)@6c�e�f�g�h/c'� >�R D F 0 F CM. A G�J , TD�<. J A @l@<JL0 F R G�N6021 RS+-,
� F H A +-R F @4J ,�G�N +#f)~ky4+-0MR D JLK F +-,^@ C F ,�G G�N+Q,<N-G�D F 0 B +-R D J , F P N60 �<.<J A @<JL,<T
b .<C F GMD F ¢ +�� FJI/A F R 0 F + G F @6��1 c�ekf:g�h4J ,OGMD F G +-0 I/ALF i >

�kwAeknA~�g x�f c § N60SB + ALA 1 c�e�f:g8h 0 F N . J 0 F C G�D<+QG G�D F .<C F 0 CM.)H^H A 1 +mH A +-J , G FJ� G I<A F R + A ALF @
# oCwkg xke^c¦b JL, G�D F ?`_ 9 : ? 0EN8N-G�@<JL0 F R G�N-0E10il� D<J R D CuH F R J I/F C�� D<JLR D R N8@ F
B N8@<. ALF C G�NJL,<R A .^@ F > 9 C�+�BlH A F # oCw:g xke)c I<A F +CH^H F +-0MC J , ? J T6. 0 F P^> M +QR DA J , F JLC F JLGMD F 0 + R N�B�B F ,�G b$H<0 F R F @ F @ ��1 + D<+-CMD�B +-0S� b � iui�N60 +�B N8@<. ALF
J ,<R A .^@ F CEG�+QG F B F ,�G N-P@GMD F P N60SB / � * ��� � 5 #�!�BF'J2Z4�> : .)�A��B NA@ . A F C +-0 F JL,A�
@<J R +QG F @���1 CSH F R JLP 1 JL,<T G�D F H/+QGMD G�N G�D F CM.^�A��B N8@<. ALF JL, N . F CEG�JLN6,�$J , G�D FFJ� +�BlH A F 
$GMD F CM.^�8��B NA@<. A F �A~����0~ NQP GMD F e)o8c�B N8@<. A F J C JL,<R A .^@ F @ > = P +
B N8@<. ALF D/+-CB+ @ F P +-. A G CM.^�A��B N8@<. ALF 
*�<. G ,<NICM.)�A��B NA@ . A F JLC CSH F R J I/F @�
8c�ekf:g�h
+-. G�N�B +QGMJ R + A A 1 C F ALF R GMC G�D F @ F P +-. A G . CMJ , T GMD F B N8@<. ALF � C R N6, I T6.<0M+QG�JLN6, I/A F >
R D F �kwAeknA~�g x�f c N�H G�JLN6, F ,/+�� A F C	c�e�f:g8h4GMN T F , F 0�+QG F + � 0MN-.<T6D�@<0�+QP G
	 N-P'+
# oCwkg xke^c I/ALF P N60 G�D F .<C F 0 >�R D F R N-, I T6.<0M+QG�JLN6, I<A F P N60 F +-R D�H 0MNk� ALF B C F G�.)H
CuH F R J I/F C +I,�.^Br� F 0BN-P8R N8@ F B N8@<. ALF 0 F N . J 0 F B F ,�G�C QP N60 FJ� +�BlH A F 
-+ H<0MN�� A F B
B +S1O0 F N .<J 0 F G�D F H F 0EP F R Gd�"T�+-C F N .<+QG�JLN6,�N-P C2G +QG F b �0~�f^eky vC~AxAc'�keAo8c���A~��� ~Ai
+-,^@ +-,�.<,<CuH F R J I/F @ D�18@<0MN CMN A K F 0Fb�����w8y^o�i > � J G�D �kw)eknA~Cg xCf c 
�cke�f:g�h�R 0 F �
+QG F C + # oCwkg/xke)c I<A F ��1 R N-,�K F 02G�J , T�G�D F C F 0 F N .<J 0 F B F ,�G�C J ,�G�N6B N8@<. ALF JL,A�
R A .)@ F CEG�+QG F B F ,�GMC > = , +�@^@<J G�J N-,�
 J G�R D F R���C GMD F R N6, I T6.<0M+QG�JLN6, I/ALF C P N60 G�D F
0 F N .<JL0 F @zB N8@<. ALF C$+-,^@JL,<R A .^@ F C>+-,�1 N-P (.6)4�- ? 0 F N .<JL0 F @�B N8@<. ALF C�
 F A JaB JL,/+QGS�
J ,<T�@<.)H A JLRS+QG F C >O¢ N6CEG .<C F 0ECIR N6, I T-.<0MJL,<T + H<0MN�� A F B P N60 G�D F£I 0ECEG GMJ�B F � J ALA
�@+-,�G G�N 0E.<,¡c�ekf:g�h � J G�D �kw)eknA~Cg xCf c GMN T F , F 0�+QG F + # oCwkg xke^c I/A F 
 GMD F ,F @<J G # o�wkg xke)c�@<J 0 F R G A 1 GMN CuH F R J P 14@ J � F 0 F ,�G CM.^�8��B NA@<. A F C > 9 P G F 0 F @ JLG�JL,<T
# oCwkg xke^c4JL,�G�D<JLC£�@+S1,
 0 F �"0E.<, c�e�f:g�h � JLG�D N6. G �kwAekn)~Cg x�f c4GMN�J ,<R N60uH N60�+ G F
G�D F R D/+-, T F CIJ ,�G�N GMD F R N8@ F R N6, I T6.<0�+ G�J N-, >

7 �



� # oCw:g xke)c¡n vkx:e p:o��/c*f8ykg�p*f)ekw n^o�y y:f hAy^o % xke�� %�� c�e�f:g8h �:wAeknA~Cg/x�f c

/ � * ��� � 5 w8y v&$)eky.��f/v �0e wAeCh
/ � * ��� � 5 ����w�y^o
/ � * ��� � 5 � ~�f)eky v�~Ax8c'�ke)o8c'���A~���0~
/ � * ��� � 5 �8yA~/$/v�f��,�8p:o���c*f)~��8f
/ � * ��� � 5 � e)c��
/ � * ��� � 5 v:o

? JLT6.<0 F P � M � +�B�H A F NQP'G�D F�# oCwkg x:e)c I/A F .<C F @ ��1 c�ekf:g�h�GMN�@ F G F 0SB JL, F � D J R D R N8@ F B N8@<. A F CIGMN
J , R A .)@ F >

� � � � ����w q 1 @ F P +-. A G�c�ekf:g�h�R 0 F + G F C +¡B +�� FJI/A F � D<J R D H<0ENA@<. R F C + ?`_ 9�: ? FJ� �F R .8G +�� ALF RS+�H<+�� A F N-P CMN A K8JL,<T G�� NC��@ J�B F ,<CEJ N6,/+ A H<0ENk� ALF B C�b F N . JLKQ+ A F ,�GG�N
� � w^i > R N�T F , F 0�+QG F + B +�� FJI/A F � JLGMD NkH8G�J N-,<C +�H^H<0ENkH<0EJ)+QG F GMN GMD<0 F F �
@<J�B F ,<CEJ N6,<+ A H<0MNk� A F B C�
B.<C F ���:w >mR N�T F , F 0M+QG F + N6, F ��@<JaB F ,<CMJLN6,/+ A R NA@ F 

.<C F ����w >�R D F C F NkH8G�J N-,<C@+-0 F B . GM./+ ALA 1 FJ� R A .<CEJLK F +Q,^@ORS+-. C F c�e�f�g�hOGMN +�@^@
G�D F +�H^H 0MNkH<0EJ)+QG F R NkBlH<J A +QGMJ N6, NkH G�JLN6,OG�N G�D F B +�� F�I/ALF JLG T F , F 0M+QG F C >

���0~ } %/x�o8p�0 c � � R D<J C$NkH GMJ N6, J C + A CMN .<C F @���1zc�e�f:g�h JL, R N6,<C2G�0E.<R GMJ ,<T G�D F B +�� FJI/A F R NkB�H J A F 0
NkH G�JLN6,<C > = G @ F G F 0SB JL, F CIG�D F +�B N-.<,�G NQPOB F B N6021�+ ALA N RS+QG F @ +QG 0E.<,�G�JaB F G�N
G�D F +�@/+�H GMJLK F B F CED 0 FJI , F B F ,�G�b 9 ¢ �	ir� A N R�� @/+QG�+ C2G�0E.<R GM.<0 F > ? N60 FJ� �
+�B�H A F 
 GMN + A A N8R +QG F F ,<N-.<T6D B F B N-0E1 N6, F +-R D H<0EN8R F CMCEN60 P N60#{-5-5 � A N R���C�

.<C F ���0~ } % x�o8p�0/c ��
	�	�0> = P G�D F @ F P +-. A G � A N8R�� �<. � F 0 CMJ�� F JLC G�N N A +-0MT F P N60
16N6.<0ICE1 C2G F B 
/16N6.6B +S1�� JLCMD�G�N G�021�+ CSB + A A F 0@,�.^B � F 0 D F 0 F b G�D F @ F P +-. A G�C
+-0 F R .<0M0 F ,�G A 1m@ F�I , F @ J ,4c:o*gAy p�e��Cw�y/v&$)eky,��h����0c8v�p�~AxCwA~kf)~ ��n:� i > 9 A G F 0E,/+��
G�JLK F A 1,
 1-N6.6B +S1 � JLCMDOG�N FJ� H F 0EJ�B F ,�GW� JLGMD A +-0MT F 0 �<. � F 0ICEJ�� F C JLP 16N-.<0 CE1 Cd�
G F B D<+-C F ,<N-.<T6D�B F B N6021 >

9 P G F 0 R N-, I T6.<0EJ ,<T GMD F CMN-.<0MR F GM0 F F � JLG�D c�e�f:g�h4+-,^@O.<CEJ ,<T �/�0~/0)e G�N R 0 F + G F +-, FJ�8F R . G�+�� A F JL,
G�D F �<. J A @#@<JL0 F R G�N-0E1,
 A N8Nk� J , G�D F �<.<J A @#@<JL0 F R G�N6021 P N60$+ I<A F ,/+�B F @ly:f h^~:y/��c!��f } f >OR D<J C$R N-,�G�+-J , C+�R NkBlH A F G F A J CEG NQP@+ ALA N-P G�D F 0M. ,�GMJ�B F H/+-0�+CB F G F 0EC + KQ+-J A +�� A F GMN4GMD F FJ�8F R . G +C� A F 
BG�N-T F GMD F 0	� JLGMD
G�D F J 0 KQ+-0EJ)+�� A F G"18H F C�
 @ F P +Q. A G KQ+ A . F C�
>+Q,^@ R NkBlB F ,�G�C > R N C F G 0E.<,�G�JaB F H/+Q0�+�B F G F 0MC GMN K-+ A . F C
N-GMD F 0IG�D/+-,4G�D F @ F P +Q. A GMC�
 R 0 F +QG F + 0M. ,�GMJ�B F H<+-0�+�B F G F 0 I/A F ,/+�B F @6n^x:~)c�����h0~ky J , GMD F @ J 0 F R GMN60E1
P 0MN�B � D<JLR D ?`_ 9�: ? J C@G�N#� F 0M.<, >OR D F P N60SB + G N-P GMD<J C I<A F J CW@ F CMR 0MJa� F @ JL, : F R GMJ N6, 3 >
� ��� �
	 ���	� �<9 � � 9 � ��� ����� 
 � � � � 9 � � ��� � �'� ����� � �
R D F ?`_ 9 : ?�N-. GjH<.8G R NkBlH/+-0EJ CMN-,4.8G�J A JLG"1F
8N60Wn^o8p�g b$H 0MN6,<N-.<,<R F @ >=*F'���� 5�!$'�% iY
<J C + R NkB�B +-,^@8� A JL, F
. GMJ A J G"1 � D<JLR D R N�B�H/+Q0 F C ?`_ 9 : ? N6.8GjH<. G I/ALF CB+-R R N60u@<JL,<T GMN CSH F R J I/F @ R 0MJ G F 0EJ)+Fb F > T > 
 A N8R + A N60 T A Nk�/+ AF 0E0MN60 R 0EJLG F 0MJLN6, N6, +-,�1 N-P GMD F D�18@<0MN8@ 1 ,/+�B J R + A K-+Q0MJ)+C� A F CJi�+-,^@ 0 F H N60EGMCD� D F G�D F 0 G�D F 1 +-0 F G�D F

3-5



C�+CB F N60 , N-G > R D<JLC J CI.<C F P . A J ,m@ F G F 0uB J ,<JL,<T#� D F GMD F 0 + R D/+-,<T F G�N ?`_ 9 : ? b N60 G�N G�D F K-+ A . F N-P
+ 0M.<,�GMJ�B F H/+-0�+CB F G F 0�i$D/+-C R D/+-, T F @4G�D F 0 F CM. A G�C Nk� G�+-J , F @z� JLGMD + T6J K F ,6H<0ENk� ALF B >

T
�
!

�
� � ����-5������. n^oAp�g

R D F n^o8p�g FJ�8F R . G +C� A F JLC R N6, I T6.<0 F @ +-,^@ �<.<J A G J ,�B . R D GMD F C�+CB F �>+S1 +-C JLC ?`_ 9 : ?F� Nk�8G +-JL,
CMN-.<0MR F G�0 F F 
 0M.<, cke�f:g�h�GMN R N-, I T6.<0 F G�D F CMN-.<0MR F G�0 F F P N60 + T6J K F , +-0MR D JLG F R GM.<0 F 
�+-,^@ 0M.<, �/�0~/0^e
J ,OGMD F �<.<J A @�@<J 0 F R GMN60E1 > ?`_ 9 : ?�+-,^@�n^o8p*g +Q0 F @<J � F 0 F ,�GIJ ,OG�D<+QG n0o8p�g4J CWH 0MNk� ALF B��"JL,^@ F H F ,)@ F ,�G�

CMNON-, A 1 + B +-R D<JL, F G"18H F , F F @<C�G�N�� F CSH F R J I<F @�
 +Q,^@ J , GMD/+QG b +QG A F +QCEG + G�G�D F H<0 F C F ,�G GMJ�B F i@+ A A
N-P GMD F B N8@<. ALF C J ,<R A .^@ F @4� JLGMD n^oAp�g +-0 F .<C F @�
 CEN�c�ekf:g�h JLC + A �@+S1 C 0M. ,�� JLG�D G�D F �kwAekn)~Cg x�f c
NkH GMJ N6, > b :8F F :8F R G�JLN6, P^> 7 P N-0 @ F G +-J A C 0 F T�+-0S@<J ,<T G�D F .<CM+-T F NQP c�ekf:g�h > i R N CM.^BlB +Q0MJ�� F GMD F C2G F H<C
J ,��<. J A @ J ,<T n^o8p�g��

7 > ¢ N K F G�N GMD F n^o8p�g0EN8NQGX@ J 0 F R GMN60E16b5f0o�o�x8c�Cn^o8p�g�� 0 F A +QG�J K F G�N G�D F ?`_ 9 : ? 0MN N-G @ J 0 F R GMN60E10i >
3 > � .<, �
�Ac�e�f:g�h �:wAeknA~Cg/x�f c > 9 C	� JLGMD�G�D F ?`_ 9 : ? C F GM.^H CMR 0EJ�H G�
�G�D F �)c8v�f^e +-,^@ �AoAc*f��kh^e

NkH8G�J N-,<C RS+-,�� F .<C F @ G�N CSH F R JLP 1O+ CEJLG F R N6, I T6.<0�+ G�J N-,4N-0 NkH F 0�+QGMJ ,<T C21 CEG F B H<0MN-GMN-G"18H F > s N
,<NQG .<C F G�D F C F G�.)H CMR 0MJaH G J ,OG�D F ?�_ 9�: ?�0MN N-G @<JL0 F R G�N-0E1 >

=)> M @<J GOo&%('�e)p�f.� # ~/0^ekn vkxke ��� G�NIC F GBR N�B�H<J A F 0S� +-T6C +-,)@ G�D F$A N8R +QG�JLN6,<C N-P A Ja�<0�+Q0MJ F C > : JL,<R F n^o8p*gR N6,�G +-JL,<C 0MN6.8G�J , F C G�N 0 F +�@6? s ? P N6. GjH . G�
<1-N6.6B .<CEGID/+SK F G�D F ? s ? P A J��<0M+-0E1 J , CEG + A A F @ >
P^> � .<, �/�0~�0)e > = P R NkBlH<J A +QG�JLN6, J C@CE.<R R F CMC2P . A 
<1-N6.�CMD<N-. A @ I ,)@�+-, FJ�8F R . G +�� A F ,/+�B F @zn^o8p�gOJL,

GMD F R .<0E0 F ,�G @<J 0 F R G�N6021 >
9 @)@<JLGMJ N6,/+ A C F G�.^H NkH GMJ N6,<C +Q0 F +SKQ+-J A +�� A F +-,^@ +-0 F JL,�G F 0SH<0 F G F @ +-C @ F CMR 0EJ�� F @4J , :8F R G�JLN6, P^> 7 >
T

�
!

�
! ��&��5��. n^o8p*g

� .<,<,<JL,<T�n^o8p*g�J CIK F 021 CMJaB J A +-0@GMNO0M.<, ,<J ,<T ?`_ 9 : ? J G�C F A P > ? J 0ECEG H<0 F H/+-0 F + 0M.<,�G�JaB F H/+-0M+�B F G F 0
I/ALF 
 GMD F ,40M.<,�n^o8p*g4. CMJ , T

�8h�v*y:g� ����h�� n^oAp�g %)*F?^*F#�4�(+4�? ���"2Z4
b N-0 .<C F G�D F R NkBlB +-,)@ .<C F @ ��1 1-N6.<0�C218C2G F B G�NC2G +-02G ¢ � = H<0MN-T60�+�B CJi > ? F 0 F ��J CIG�D F ,�.^Br� F 0
N-P�H<0EN8R F CMCEN60MC�GMNO.<C F b�� D<J R D , F F @ ,<N-G£� F GMD F C�+CB F +QC G�D F , .)B � F 0 N-P�H<0MN R F CMCEN60MC .<C F @ ��1�G�D F?`_ 9 : ? �ENk� GMD/+QG�H<0ENA@ .<R F @ G�D F N-. GjH<.8G I/A F C G�Nm� F 0 F +�@/i > = P G�D F %)*F?W*F#�4�(+4�? ���"2Z4 +-0ET6.^B F ,�G JLC
,<N-G@CM.^H^H A J F @�
^n^o8p�g A N Nk��C P N-0 + H/+-0M+�B F G F 0 I/A F ,/+�B F @zn^o8p*g���h^~kyJ ,GMD F R .<0E0 F ,�G @ J 0 F R GMN60E1 >�R D F
P N60SB +QG@N-PBGMD<J C I<A F J C Ja@ F ,�G�JLRS+ A G�N G�D/+ G .<C F @m��1 ?`_ 9 : ?�b C F F :8F R GMJ N6, 3�i >

R D F 0E.<,�G�JaB F H/+-0M+�B F G F 0MC .<,^@ F 0MC2G�N NA@6��16n^o8p�g +-0 F +-C P N A A N�� C > s�F P +-. A G K-+ A . F C +Q0 F A J C2G F @ JL,
�<0M+-R�� F G�C P N A A N�� JL,<T F +-R Dm@ F CMR 0MJ�H8G�J N-, >

n vkxke,� § +�B F N-P G�D F	I 0ECEG I/ALF G�N R NkBlH/+-0 F > � �dI/ALF 7-	 �
n vkxke � § +�B F N-P G�D F C F R N-,^@ I/ALF G�N R N�B�H/+Q0 F > � �dI/ALF 3�	 �

387



$)~ky v�~�% xke R D F ,/+�B F N-P GMD F D�1A@ 0MN8@ 1 ,/+�B J RS+ A KQ+-0MJ +�� ALF G�N F�� +�B JL, F > 9 ,�1 K-+Q0MJ)+C� A F
J ,<R A .^@ F @ JL, GMD F N-. GjH<.8G I/ALF R +-,�� F FJ� +�B J , F @� P N60 G�D F C F KQ+-0EJ)+�� ALF C G�D F
I 0MC2G�P N6.<0 R D/+-0�+QR G F 0MC N-P GMD F ,/+�B F +-0 F CMJLT6,<J I RS+-,�G >	R 18H<JLRS+ A KQ+-0EJ)+�� A F C +-0 F
� @ F ,<C�
 	 � H<0 F C�
 	 � K F A � 
 	 � K F A 1,
 	 � K F A �$
 	 � G F B�HS
 	 +-,^@ �EF , F 0 > 	 ; NkBlH<. G F @
KQ+-0MJ +�� A F C +-0 F + A CMN + A A N�� F @[� � � JL, F GMJ R F , F 0MTQ1,
 	 � H N-G F ,�G�J + A F , F 0MTQ1,
 	 � J ,A�
G F 0M,/+ A F , F 0MTQ1,
 	 �t� B NkB F ,�G�.^B 
 	 � 1�B NkB F ,�GM.^B 
 	O+-,)@ � � B NkB F ,�G�.^B > 	� � @ F ,<CEJLG"1�	 �

p�y v�f^eky vko�� R D FF 0M0MN-0 R 0EJLG F 0MJLN6, GMN +�H^H A 1 JL, R N�B�H/+Q0MJ , T G�D F�I/A F C >�R D<JLC B .<C2G�� F N-P
G�D F P N60SB � U �*	;
^� D F 0 F U J C F JLG�D F 0 �EA N RS+ A 	 N60 � T A Nk�/+ A 
 	 +-,)@�� J C F JLGMD F 0
� CM.)B 
 	 � B J ,�
 	ON60 � B + � > 	 ? N60 GMD F T A Nk�/+ A R 0EJLG F 0MJ +J
 n^o8p�g I 0ECEG R NkB�H . G F C
G�D F K-N A .^B F ��� F J T6D�G F @ +SK F 0�+QT F 
 B J , J�B .^B KQ+ A . F 
>N-0lB + � J�B .^B KQ+ A . F N-P
$)~:y vC~�% x:e P N-0 F +-R D I/A F 
$GMD F , R N�B�H<.8G F C GMD F�_ 7�@ F K J)+QGMJ N6, � F G�� F F , G�D F
G��>N T A Nk�<+ A N .<+-,�G�JLGMJ F C > ? N-0IGMD F A N8R + A R 0MJ G F 0MJ)+)
 GMD FDI<A F C +-0 F R NkBlH/+-0 F @�N-,
+�� N6, F ����1:� � N6, F �<+-CMJLC > ; N6,<C F N . F ,�G A 1 G�D F 9 ¢ � � A N R���CEGM0M.<R G�.<0 F C NQP>G�D F
G��>N I/ALF C£B .<CEGE� F G�D F C�+�B F J , N-0u@ F 0 P N60 GMD F R NkBlH/+-0EJ CEN6, G�NOCE.<R R F F @ > = P
p�y/v�f)eky v:o�� J C �EA N RS+ A CM.^B 
 	 G�D F K6N A .^B F ��� F JLT6D�G F @+SK F 0�+-T F N-P�GMD F A N8R + A _ 7
@ F K J +QG�JLN6,<C J C R NkBlH/+-0 F @ G�N�f��AyAe)c��/o�xCw GMNm@ F G F 0uB J , F CM.<R R F CMC N60 P +-J A .<0 F >= P�p�y v�f^eky vko�� JLC �EA N RS+ A B JL,,	 N60 �EA N RS+ A B + � 
 	 G�D F B JL,<J�B .^B�N-0�B + � J�B .^B
_ 7	@ F K J)+ G�J N-,J C@R NkBlH/+-0 F @ >�R D FF_ 7	@ F K J +QG�JLN6,P N60>G�� N N .<+-,�G�JLGMJ F C 4 � +Q,^@4
/
JLC @ F�I , F @�+QC � 4

/
2 4 � � (`B + � � �

/
� 4 � � 4 / � 0 7S5 � =�= � > � � T A N��/+ A CE.^B 	 �

f:�AyAe^c�� o�xCw R D F F 0E0MN60@GMD<0 F CMD<N A @4GMN .<C F J ,�@ F R J�@ J ,<T CM. R R F CMC N60@P +-J A .<0 F > � 7 5 � � �
o*g8f8n/vkxke R D F ,/+�B F N-P G�D F N-. GjH<.8G I/A F GMN R 0 F +QG F � D F , T F , F 0�+QGMJ ,<T�GMD F R NkBlH/+-0EJ �

CMN6, 0 F H N60EG > :8F GEG�J , TG�D<JLC G�N � CEGj@ N6. G2	�R +-.<C F C	n^oAp�g G�N�� 0MJ G F GMNOCEG�+-,^@/+-0S@
N6. GuH<. G > � � C2Gj@<N6.8G2	 �

R D F N6. GuH<. G N-P n^oAp�g J C + CMD<N-0EG 0 F H N60EG A J C2G�JL,<T4GMD F K-N A .^B F �"+SK F 0M+-T F @ CM.^B 
�B J ,<JaB .^B 
B+Q,^@
B + � J�B .^B @ F K J)+ G�J N-,<C b A N RS+ A N60 T A Nk�/+ A 
:@ F H F ,^@<J , T N6, GMD F C F GEG�JL,<T N-P�pCy v�f)eky/vko�� i +-,^@ 0 F H N602G�J , T
: H ; ; M : : N60 ?89 =t_ H � M +QR R N-0u@<JL,<T GMN GMD F CM.^H^H A J F @ GMD<0 F CMD<N A @ > 9 , F�� +CB�H ALF 0 F H N602G T F , F 0�+QG F @
��1ln0o8p�g J C$CMD<N�� ,OJ , ? J T-.<0 F { > § N-G F G�D/+ G>G�D F A +QCEG A J , F NQP�G�D F 0 F H N602G � F T-J ,<C�� JLG�D : H ; ; M :<: N-0?89 =t_ H � M 
0B +���J , T J G F +-C21OP N60 + CMR 0MJ�H8GIGMN G F C2GIGMD F 0 F CE. A GMC > ? N60 FJ� +�BlH A F 
)� JLGMD p�c���N6, F B J T-D�G
.<C F

c�e�f yAe)c�g/x�f �  �8h v*ykg� ����h � n^o8p�g n^o8p�g c�e:w^o�$���h0~ky'& �8yAeCh � �(*�* 5(���" 
v*n . � yAe)c*g x�f � �	� � � �(*�* 5���� � 0�f:�^e��
���
e��Aw v�n

n^oAp�g J C.<C F @ ��1 GMD F +-. GMNkB + G F @ ?`_ 9 : ? G F C2G�CMR 0EJ�H G�b :8F R G�JLN6, { > 7Ci GMN R NkBlH/+-0 F ?`_ 9 : ?
N6. GuH<. GMC GMN G�D F 0 F P F 0 F ,<R F 0 F CM. A G�C CM.)H^H A J F @4+-C H/+-02G N-P G�D F G F CEGICM. JLG F >

363



��+ * �����^x:~)c�� +Cg8f:h8g8f�*^o&�8h^~ky/v:c:o�� �Af�vkxAv�f��

*^o&�8h^~ky/v-���(� c�ekw^o�$ � �Aw8n p���0 ���	� � . � � % x�oAp�0 c 0
c�ekw^o�$ � �Aw8n p���0 ���	� � . � � % x�oAp�0 c 0

� ~ky vC~�%/xke*� wAe��/cAv�f��
*�y v�f)eky/vko���� x�o8p�~)x c*g'�
���AyAe)c��/o�xCw(� � � �	���	�	�	�	���	�	�	�	��� 5�� ���

�^e)c�g x�f��58y�y^o�y(� � � �	���	�	�	�	���	�	�	�	��� 5�� �	�
# v-��v-�8g'��� � � �	���	�	�	�	���	�	�	�	��� 5�� �	�
# ~ } v-�8g'��� � � �	���	�	�	�	���	�	�	�	��� 5�� �	�
� �(*�* 5����

? J T6. 0 F {A� M � +�BlH A F N-P�n^o8p*g4N-. GjH<.8GIP N-0uB +QG >
� � � ��� 	 
�<9 ������ � ; � 
 ����� ����� � �	� � ��� ; �
	 �!�	� �<9 ��� 9 �#� ���	��
� �
n v*w0xCyJLC + C F G NQPB0EN6. GMJ , F C�
^� 0MJ GMG F ,OJ ,GMD F =ts	_ A +-,<T6.<+-T F 
 G�D/+ G RS+-,�H A N-G N60 0 F +�@�@/+QG�+ I/A F CWH<0MNC�
@<.<R F @���1 ?`_ 9�: ? >AR D F 0MN-. G�JL, F C@JL,<R A .^@ F H<0MN6T-0�+�B CX� D<JLR D�RS+-,z� F 0M. ,P 0MNkB G�D F =ts	_ R NkBlB +-,)@
A JL, F G�N 0 F +�@ 7 s 
83 s 
�N60 = s�?`_ 9 : ? @/+QG�+-C F G�C>+-,^@JL,�G F 0SH N A +QG F GMD F B N6,�G�N .<,<JLP N-0uB T60EJ�@<C > ¥ G�D F 0=ts	_ H<0EN6T60M+�B C b } n0xk~)c�� +-,^@ R N6.<CEJ ,<C�i`H<0EN K8Ja@ F + T-0�+�H<D J RS+ A J ,�G F 0EP +-R F GMN GMD F C F 0EN6. G�JL, F C�
 F ,/+�� A J , T
.<C F 0MC G�N 0 F +�@ +-,^@�H A NQG 9 ¢ � @<+QG +-C F GMC � J G�D<N-. GIJ ,�G F 0uH N A +QGMJ ,<T N6,�G�N + .<,<JLP N-0uB B F CED >; .<0M0 F ,�G A 1,
 GMD F n v*w^xCy 0EN6. GMJ , F C CM.)H^H N-0EG 7,
'3)
 +-,^@ = ��@<JaB F ,<CMJLN6,/+ A @/+QG +QC F GMC J , G�D F?`_ 9 : ?
? s ? P N60	? s ? { P N60SB +QGMC > q N-G�D H A N-G I/A F C�+-,^@ R D F R���H N-J ,�G I/A F C +-0 F CM.^H)H N602G F @�
 +-C GMD F 1m@<J � F 0
N6, A 1 J , GMD F ,�.^Br� F 0 N-P KQ+-0MJ +�� ALF C'CEGMN60 F @�
8+-,^@ H N6CECMJ�� A 1 GMD F , .)B F 0MJ R + A H<0 F R JLCMJLN6, > : J ,<R F =ts	_ @<N F C
,<N-GX@<JL0 F R G A 1 CM.^H^H N602GW? s ? {)
�G�D F p�~)x�x e } f)eky'�^~Ax P . ,<R GMJ N6, J C$.<C F @G�N JL,�G F 02P +-R F � JLGMD+ C F G@N-P ;
0MN-. G�JL, F C>GMD/+QG 0 F +�@OJL, G�D F ? s ? {r@/+ G + > HICMJL,<T G�D F C F 0EN6. G�JL, F C>0 F N .<JL0 F C@G�D/+QG>G�D F ? s ? { A Ja�<0�+Q0E1
� F J ,<C2G + ALA F @ N6,�16N6. 0 CE1 CEG F B +-,^@ GMD/+QG�GMD F CMD/+Q0 F @8�"Nk� � F R G A Ja�<0�+Q0E1�� F R NkBlH<J ALF @ � F P N60 F 0 F +�@<J , T
J ,l@/+QG�+ > : JL,<R F G�D F p�~Ax�x e } f)eky��^~)x P .<,<R G�JLN6, JLC . C F @S
8G�D F @ F B N K F 0MCEJ N6,NQP =ts	_ � J A A ,<N-G$0E.<, G�D F
0MN-. G�JL, F C >? N60W�/+-CEJ R	H A N-GMGMJ ,<T N�H F 0�+QGMJ N6,<C�
 G�D F F +-CEJ F C2G �@+S1OG�N T F , F 0M+QG F H A N-G�C>N-P ?�_ 9�: ? @/+QG�+ J C@G�N .<C F
N6, F N-P G�D F � Ja@<T F G J ,�G F 0EP +-R F C�� } n^x:~)c���P N-0 3C@�@/+QG�+J
 } n^xk~)c*����w P N60 7�@�@/+QG�+J
�+-,)@ } n^xk~)c��^�:w P N-0
= @ @/+QG�+ > ? N60	B N60 F +�@ KQ+-,<R F @ +-,/+ A 1 CMJ C�
 G�D F 0 F +�@ 0EN6. G�JL, F C R +-, � F .<C F @ G�NO0 F +�@ G�D F @<+QG +OJ ,�GMN=ts	_ 
 +Q,^@JLG>RS+-, G�D F ,z� F +QR R F CMC F @�G�D<0EN6.<T6D GMD F R NkB�B N6,�� A N R���C >�M � +�B�H A F C N-P .<CEJ ,<T GMD F n v*w^x�y
0MN-. G�JL, F C P 0MNkB GMD F R N�B�B +-,^@ A JL, F +Q0 F H 0MN K J�@ F @ J , :8F R G�J N-, P^>L=)> { > 9 @^@<JLGMJ N6,<+ A A 1,
 CMNkB F CER 0EJ�H GMC
@ F B N6, CEG�0M+QG�JL,<T D N*� GMN +-,/+ A 1 � F>?`_ 9 : ? @/+QG�+ .<CMJL,<T GMD F n v*w^x�y 0MN-. G�JL, F C +-0 F @ F CER 0EJ�� F @ J , :8F R G�JLN6,
P^>L=)> {�b C F F P N60 F�� +�B�H A F yA~kw/vC~Ax���h)y^o�i >

R D F @<0MJ K F 0 0EN6. GMJ , F C	H<0MN K J�@ F @�� JLG�D n v*w^x�y K8JLCM./+ A J�� F G�D F 9 ¢ � @/+ G +z��1 I 0MC2G R N6,�K F 0EGMJ ,<T4JLG
G�N + .<,<J P N60uB B F CMD >OR D<JLC + A A N�� C>P N-0 F +-C F N-P�H A N-GMGMJ ,<T +-,)@6B +-,<JaH<. A + G�J N-,�
��<. GIJLG JLC A F CEC F�� R J F ,�G
G�D<+-, H A N-GEG�JL,<T GMD F ,/+QGMJLK FO9 ¢ � C2G�0M. R G�. 0 F > 9 ,/+ A 1 CMJ C RS+-, CEGMJ ALA � F H F 0EP N60SB F @ @<J 0 F R G A 1 N6, G�D F
,/+QGMJLK F @<+QG + G�D 0MN6.<T-D�GMD F R NkBlB +-,^@ A JL, F >

3 =



T
�
+

�
� ���&���(^-�-�����. ()���'������������. n v*w^x�y

n v*w0xCy J CO@<JLCEGM0MJ�� . G F @l� J G�D ?`_ 9 : ? +-,^@ R N6,�G +QJ , F @ JL, GMD F f0o�o�x8c�Cn v*w^x�y,� @<J 0 F R GMN60E1 > = ,+C@^@<JLGMJ N6,
G�N G�D F =ts	_ H<0MN R F @<.<0 F C�
 + ��5�� � # 5 I<A F J C�H<0 F C F ,�GW� D<JLR D � J ALA R N6,�G�+-J ,.)HA� GMNC��@/+ G F J , P N60SB + G�J N-, N6,
R D/+-, T F C +-,^@4J ,<C2G + ALA +QGMJ N6, 0 F N . J 0 F B F ,�G�C >

R D F C F 0EN6. GMJ , F CO� F 0 F � 0MJLGEG F , +Q,^@ G F C2G F @ .<CEJ ,<T =ts	_ K){ >L= P N60 = � = � >`R D F 1 CMD<N-. A @�� N60u�r� J G�DA�
N6. G£@<J � R . A G"1 N6, +-,�1 H § = � B +-R D<JL, F � JLGMD =ts	_ J ,<C2G + ALA F @ > 9 ,�1 P .<, R G�JLN6,/+ A JLG"1�N-P�n v*w^x�y .<,^@ F 0
� J ,)@<N�� C'J C`H<. 0 F A 1 R N6J ,<R J�@ F ,�G + A > _ +QG F 0 K F 0MCEJ N6, C$NQP =ts	_ +-0 F 0M.^B N60 F @ G�N ,<N A N6,<T F 0 CM.)H^H N-0EGX¤ = ?
I/ALF C @<. F GMN R NkH�180EJ T6D�G @<J � R . A G�J F C�
/CMNN6.8GjH<. GEG�JL,<T GMN+ J�B +-T F£I/ALF B +S1�,<N-G �>N60S� > = G J C H N-CMCMJa� A FG�N 0M.<, =ts	_ JL,O+��L@ F B N;�8B N8@ F JLP�GMD F 0 F +-0 F ,<N-G F ,<N6. T6D A JLR F , C F C@+ KQ+-J A +�� A F > H ,8P N60EGM.<,/+QG F A 1F
8CENkB F
H/+-02G�CIN-P`n v*w^xCy�� J A A , N-G P . ,<R GMJ N6,4J ,�G�D<JLC B N8@ F 
 +-CIR F 0EG�+-J ,�P F +QGM.<0 F C NQP =ts	_ +-0 F @<JLC�+�� A F @ > R D<JLCT6.<Ja@ F +-CECM.^B F C G�D/+ G 16N6. +-0 F 0E.<,<,<JL,<T G�D F P . ALA K F 0MCMJLN6,4N-P =ts	_ >= ,<CEG�+ A A +QG�JLN6, N-P n v*w^x�y 0 F N .<JL0 F Cl@ F�I ,<JL,<T CMN�B FOF ,�K JL0MN6,^B F ,�G KQ+-0EJ)+�� ALF C�
 +-,^@ R NkBlH<J A J , T G�D F
CM.)H^H N-0EG P N60 ? s ? { I/ALF C >OR D F C F H<0MN R F @<.<0 F C +-0 F @ F CMR 0EJ�� F @�� F A N�� >
� 4�(:(:- 0���' % n v�w^xCy 4�0 � - ?Y!$08#�4�0 ( � *F?X-:*	��2Z4=<

R D F ?�_ 9�: ? =ts	_ 0MN6. GMJ , F C +Q0 F A N RS+QG F @ JL,4GMD F f0o�o�x8c�Cn v*w^x�y,�CM.^�/@<J 0 F R G�N6021 NQP G�D F ?`_ 9 : ?
0MN N-G @<JL0 F R G�N6021 > R N .<C F G�D F B 16N6.mB .<CEG C F G G�� N F ,�K J 0EN6,^B F ,�G KQ+-0EJ)+�� A F C > ? JL0MCEGIC F G GMD F KQ+ A . F N-P
���������
	 � /��G�N G�D F A N8R +QG�JLN6,N-P G�D F ?�_ 9�: ? =ts	_ 0EN6. G�JL, F C <P N60 FJ� +�BlH ALF 
<.<,)@ F 0	p�c��S
 .<C F

c�e�f)e/��$����������.	 � /���� *$<X6 �I?W! !F( ��%)*,(:6 ��f0o�o8x8c'�Cn v�w^xCy
� D F 0 F � *$<X6 �I?W! !F( ��%)*,(:6 J C GMD F +��<CMN A . G F H/+QG�D N-P G�D FI?`_ 9�: ? 0MN N-G�@<JL0 F R G�N6021 >`R D J C'KQ+-0MJ +�� A F J C'.<C F @
J ,OGMD F H A N-GEG�J , T 0MN6. GMJ , F C G�N I ,^@ GMD F R .<C2G�NkB J�� F @4R N A N60@G +�� A F P N60 } n^x:~)c��\
 +QC � F ALA +-CIGMN Ja@ F ,�GMJLP 1
G�D F A N8R +QG�JLN6,N-P G�D F CED/+-0 F @A� Nk� � F R G A J��<0M+-0MJ F C@R NkBlH<J ALF @P N60 ? s ? { CE.^H^H N60EG >

§ F�� G +�@^@OGMD<J C @<JL0 F R G�N6021 GMN 1-N6.<0 / � � ��� ��	OKQ+-0EJ)+�� ALF �
c�e�f)e/��$ / � � ������	 ���� ���������
	 � /���� � � / � � ������	 �

= P 16N-. D/+SK F ,<NQG H<0 F K J N6. C A 1 @ FJI , F @ / � � ������	1
 NkB JLG � � / � � ������	 P 0ENkB G�D F +�� N K F R NkBlB +-,^@ >
� N6.6B +S1z� J CED GMN JL,<R A .^@ F G�D F C F R NkBlB +-,)@<C J ,�16N6.<0��jp8c��Ay0p I/A F b N60 H<0EN I/ALF J PB1-N6.�.<C F +-,<NQG�D F 0
CMD F A A i G�N +SK6N6Ja@�D/+SK8JL,<T G�N 0 F J CMCE. F G�D F B F K F 0E1OGMJ�B F 16N-. A N6T J , >
� 4�(:(:- 0���' % (:6)4�� C&@��?Y!$')(.- 0\4=<

? N60£n v*w0xCy4G�NO0 F +�@ ? s ? { I<A F C�
�16N6. , F F @ G�NOJL,<CEG�+ A A G�D F ? s ? { A J��<0M+-0E14N6, 16N-.<0£B +-R D<J , F
+-,^@ R NkBlH<J ALF GMD F � 0M+�H^H F 0 0EN6. GMJ , F C >mR D F ? s ? { A Ja�<0�+-0EJ F C R +-, � F Nk� G�+-J , F @ JL, F J G�D F 0 CEN6.<0MR F
N60D�<J ,/+Q0E1 P N60uB P N60DB N-CEG HI,<J � H A +QGMP N-0uB C P 0ENkB �Af�f:h��
���*�Aw�n(� �/p�c�~*��g�v�g/p!�Sekwkg > R D F ¢ +�� F�I/ALF
CM.)H^H A J F @l� J A A R 0 F +QG F G�D F CMD/+-0 F @A� Nk� � F R G A J��<0M+-0E1 N-,+-, : ¤ = 
��<. GX� J ALA , F F @G�Nr� FIF @<J G F @ P N60 NQG�D F 0
H A +QGMP N60SB C >	R D F R N�B�H<J A F 0 � +QT6C�P N60�+CED/+-0 F @A� Nk� � F R G A J�� 0�+-021OP N60£@<J � F 0 F ,�G K F 0MCEJ N6, C N-P H ,<J � R +-,
� F P N-.<,^@�J ,

� / � � � /��.�ke } f^eky��^~Ax��8p�~Ax�x e } f)e:y��^~Ax�.*��8p�~Ax8xke } f g��v } ��f } f
� D F 0 F � / � � � /��#H N6JL,�G�C'G�N G�D FIA N RS+ G�J N-, N-P =ts	_ >:R D F ¢ +�� FJI/A F CMD N6. A @l� F B NA@ J I/F @ +QR R N-0u@<JL,<T GMN
G�D F J ,<C2G�0M. R G�JLN6,<C JL, G�D<+QG I/ALF >�R D F ¢ +�� FJI/A F , F F @ C GMN	��,<N��'� D F 0 F G�D F ? s ? { A J��<0M+-0E1 J C J ,<C2G + ALA F @
+-CW� F A A >�R D<J C JLC C F G GMD<0MN6. T6DOG�D F 	 � � 
 h^~�f:�m@ F�I ,<J G�JLN6,OJ ,OG�D F ¢ +�� FJI/A F >

3 P



= G J C J�BlH N60EG�+-,�G�G�D/+ G 16N6. R NkBlH<J A F GMD F CMD/+-0 F @A� Nk� � F R G G�N�R N-, P N60uB G�NOG�D F CM+�B F +�H)H A JLRS+QGMJ N6,
�<JL,/+-0E1 JL,�G F 02P +-R F b 9 q = i G�D<+QG =ts	_ �>+-C@R NkB�H J A F @l� J G�D > ¥�,O+Q, : ¤ = 
 =ts	_ K F 0MCEJ N6,z{ > 3 > 7 +Q,^@ A + G F 0
.<C F G�D F , = 3 9 q = 
�� D<J ALF K F 0MCEJ N6,<C	� F P N-0 F G�D J C�+Q0 F N = 3 >ER D F ? s ? A J��<0M+-0E1�� J A A + A CEN, F F @ G�Nz� F
R N�B�H<J A F @OJ ,OG�D F CM+�B F P N-0uB +QG >=ts	_ JL,�G F 0M+-R GMC£� JLG�D F�� G F 0E,/+ A H<0EN6T60�+CB C GMD<0MN-.<T6D�G�D F p�~Ax�x e } f^eky��^~Ax�P .<,<R GMJ N6, > 9 ,�1 +Q0MT6.A�
B F ,�G�C +-0 F H/+-CEC F @6��10 F P F 0 F , R F G�D 0MN6.<T-Dm~ky�0p +-,)@�~:y�'$ >OR D F C F +Q0 F 0 F RS+QCEG J ,�GMN�H N6JL,�G F 0EC@N-P G�D F
H<0ENkH F 0 G"1AH F J ,OG�D F ; 0EN6. GMJ , F C >�R D F ; � 0�+�H)H F 0MCIRS+ ALA G�D F +�H^H 0MNkH<0EJ)+QG F ? s ? P .<,<R G�JLN6,<C G�N 0 F +�@
G�D F @<+QG + +-,^@40 F G�.<0E, J G@G�D 0MN6.<T-D4GMD F ~:y�0p#H N6J ,�G F 0MC >
� ' 0808- 0�����C��

n v�w^xCyO.<C F C K ���<J G R N A N60>G�+�� ALF C@P N60 + ALA N-P JLGMCWH A NQGMG�JL,<T > ¥�,�@<JLCuH A + 1 CW� JLGMD�D<J T6D F 0 R N A N60S@ F H GMD<C�

JLG B +S1�� F , F R F CMCM+-0E14G�N .<C F R N A N60 N K F 0 A +S1 C G�N T F G G�D F H<0ENkH F 0IR N A N60MCIN6, 1-N6.<0 @<J CSH A +S1 > ? N60 : ¤ =
B +-R D<J , F C�
 A +-.<, R D<J ,<T =ts	_ � JLGMDG�D F c*f)~ky�f���hAy^o CER 0EJ�H G � J G�D F ,<+�� A F K ���<J G H<C F .^@<N R N A N60 N K F 0 A + 1 C >
T

�
+

�
! n/v*w^xCy ��(A��(4&J��������������98&

R D F n v*w^x�y 0MN6.8G�J , F C@+QR R F CMC G�D F @/+QG�+ R N6,�G�+-J , F @OJ , GMD F ?`_ 9�: ? N6.8GjH<. G I/A F C>G�D<0EN6.<T6D�+ C F 0EJ F C@N-P
R N�B�B N6,�� A N R���C > ? N60 G�D F B N6C2G H<+-0EG�
 GMD F KQ+-0EJ)+�� A F ,/+�B F C +-0 F R N-,<CMJLCEG F ,�G£� JLGMD G�D F ,/+CB F C .<C F @
J , ?`_ 9 : ? > = G J C +-CMCE.^B F @ GMD/+QG G�D F .<C F 0 JLC P +�B J A J +-0 � J G�D G�D F � A N R���C2G�0M. R G�. 0 F @ 9 ¢ � P N60SB +QG
F BlH A N 1 F @ ��1 ?�_ 9�: ? > 9 A A N-P G�D F .<,^��,<N�� ,<C +-0 F CEG�N-0 F @ GMN6T F G�D F 0 J , GMD F g��0 @/+QG�+��"C2G�0E.<R GM.<0 F 

� D<JLR D B JL0M0MN-0MC G�D/+ G R N-,�G�+-J , F @ JL, ?`_ 9 : ? JLGMC F A P >�R D FA JLCEG N-P@KQ+-0EJ)+�� ALF ,<+�B F C JLC R N-,�G�+-J , F @ JL,
G�D F CEGM0MJL,<TO+-0E0�+S1zg���0 �0~��0e)c > 9 . GMJ A JLG"1P .<, R G�JLN6,�$)~ky v-�AwAe } J C H<0MN K J�@ F @ GMNR N6,�K F 0EG£� F G�� F F , +
P � R D/+-0�+QR G F 0 CEG�0EJ ,<T ,/+CB F +-,)@�GMD F J ,^@ FJ� JL,�GMN g���0 > ? N60 FJ� +�BlH A F 


g��0 � $)~ky v-�Aw)e } .��dw)e��/c�� 0�) +�) +�) +�) + �
C F A F R G�C GMD F @ F ,<CEJLG"1P 0ENkB G�D F .<,^�+-0M0M+ 1 > � F RS+ ALA GMD/+QG =ts	_ . C F C � F 0MN����/+-C F @4J ,^@ FJ� J ,<T P N60@+-0M0M+ 1 C >

n v�w^xCy � J ALA +QGEG F BlH G'GMN R 0 F +QG F @ F 0EJLK F @ K-+Q0MJ)+C� A F C P 0MNkB G�D F KQ+-0MJ +�� ALF C'CEGMN60 F @ JL, G�D F N6. GuH<. G I/ALF
JLP JLG$R +-, > ? N60 FJ� +�BlH ALF 
6G�D F GMN-G + A K F A N8R JLG"1 R +-, � F R 0 F +QG F @ P 0MN�B G�D F R N�B�H N6, F ,�GMC N-P GMD F K F A N8R JLG"1,

JLPBG�D F 1�+Q0 F + A A H<0 F C F ,�G > 9 C F H/+-0M+QG F @/+QG + CEGM0M.<R G�.<0 F $)~:y��^~��0e^c R N-,�G�+-J , C G�D F A JLCEGIN-P KQ+-0EJ)+�� A F C JL,
G�D F N-. GjH<.8G I<A F H A .<C +-,�14+�@^@<J G�JLN6,/+ A KQ+-0MJ +�� A F CWn v�w^xCy���,<N�� C D N*� G�N#@ F 0MJLK F >9 G H<0 F C F ,�G�
 GMD F T A Nk�<+ A R NkB�B N6,z� A N8R���C @ FJI , F @6��1zn v�w^xCy�+-0 F �

p:o&���o�� c8v 
Ae )mf0o�f % x8o8p�0 c�)���$^~ky,)�� } %*) ���.%�)���
 %*)��8f0o*h } ) �Af0o*h��,) �8f0o�h�

p:o&���o�� f/v �0e )mf/v � e )�w:f
p:o&���o�� f8yAe�e ) xCyAe:n v-�^e ) �/oCwAe�f��:h^e ) � v*w,)�p:o8oCy�w,)�c8v 
)e )-%��Aw % o }
p:o&���o�� $)~ky0c�)6g��0*)6g���0 �0~��0e)c

R D F C F R +-,m� F @ F�I , F @�N6,�G�D F R NkB�B +-,^@ A JL, F ��1 FJ�8F R . G�JL,<T GMD F w)ekn p:o&��/o�� CER 0MJaH G H<0MN K J�@ F @ JL,
G�D F n v�w^xCy�@<JL0 F R G�N-0E1 >�R D<J C + A A N�� C$P N60 +-,/+ A 1 CMJLC>N-P GMD F ?`_ 9 : ? @/+QG + G�D<0EN6.<T6DGMD F R NkBlB +-,^@ A J , F
� JLGMD +-,�1�N-P =ts	_ C	�<. J A G J ,�P . ,<R GMJ N6,<C > ? N-0 FJ� +�BlH ALF 
 GMN I ,^@�G�D F B JL,<J�B .)B @ F ,<CEJLG"1 J , GMD F A F +QP
� A N8R���C N-P G�D F	I/ALF n/vkxke��^~��0e �Aw�n p���0 �	���	� 
<16N-. R N-. A @ FJ�8F R . G F �

/ � ��� ��ykg�� w)ekn p�o&��/o��
/ � ��� yAe�~:w ~��)y,)��dn vkx:e��^~��0e �)w�n p���0 �	�	�	� �
/ � ��� xke�~:n %/x�o8p�0 c � �:�^eky)e . � oCw)e�f��kh^e 5
	 �(0
/ � ���¡hAy v&�8f ) � v-� .dg��0 � $^~ky v-�Aw)e } .��dw)e��/c�� 0�) +�) +�) +�)�xke�~:n %/x�o8p�0 c � 0

3k{



����� �����

? JLT6.<0 F �A� R D F B +QJ , } n0xk~)c��l� J�@<T F G b +8i +-,^@ G�D F � Ja@<T F G$CED<N�� J ,<T G�D F KQ+-0MJ +�� ALF@A JLCEGO@<0ENkH^� N � b5��i >

? F 0 F 
 J , +�@^@<J G�JLN6,OG�N GMD F g��06@/+QG +*�"CEGM0M.<R G�.<0 F 
 � F .<C F @ G�D F � o�wAe�f��kh0e4+-0M0M+S1,
 � D<J R D�R +-0M0EJ F C G�D F
C�+CB F B F +-, J ,<T +-C J G @<N F C J , ?`_ 9 : ? >
T

�
+

�
+ } n^xk~)c��	� ��-��0��������. ��; ��
j����3 98��&���� ��()- ��()��(^&�9:�*&

R D F B +-J , JL,�G F 02P +-R F GMN GMD F n v�w^xCy 0MN-. G�JL, F C P N60�H A N-GEG�J , T 3*��@<JaB F ,<CMJLN6,/+ A @/+QG�+ C F GMC J C } n^x:~)c�� >
} n^x:~)c�� H 0MN8@<.<R F C R N A N60uB +�H H A NQG�C NQP ?`_ 9 : ? @<+QG +6� J G�D N�H G�JLN6,/+ A K F A N R J G"1 K F R GMN60MC�
 R N6,�G�N-.<0MC�

+-,^@�G�D F 9 ¢ � � A N8R�� CEG�0E.<R GM.<0 F N K F 0 A +-J�@ >�R D F �<+-CMJLR N�H F 0�+QGMJ N6,ON-P } n^x:~)c��4J C@GMN CuH F R J P 1�+ I/A F N-0
0�+Q,<T F N-P I/ALF C�
:H 0MNk� F G�D F I<A F P N60BG�D F A J CEG N-P KQ+-0MJ +�� A F C JLG R N6,�G�+-J ,<C b G�D<0EN6.<T6D GMD F BF- <�5�! � 4�? � *F?X-:*	��2Z4=<
�<. GEG�N6,�@ F CMR 0EJ�� F @�� F A N��£i�
 +Q,^@OG�D F , CSH F R JLP 1 G�D F 0 F B +QJ ,<JL,<T�H A NQG NkH GMJ N6,<C >

} n0xk~)c��R +-,N6.8GjH<. G G�N G�D F CER 0 F F ,S
)H N6CEGMCMR 0EJ�H G�
 N60 +-,JaB +QT F I/A F b�¤ = ? i > = P�GMD F @<+QG + JLC CEJ T6, J I �
RS+Q,�G A 1 D<J T-D F 0 0 F CEN A .8G�J N-, G�D<+-,G�D F N6. GjH . G @ F K J R F 
 G�D F , } n^x:~)c�� b G�D<0EN6.<T6D } h x�o�f ~��^y(��hAy^o8iO� J A A
CM.)�A�"CM+�B�H A F G�D F JaB +QT F ��1ON6, F N60WB N60 F A F K F A CINQP 0 F�I , F B F ,�G � F P N60 F H A NQGMG�JL,<T >

¥�,<R F G�D F J�B +-T F J C#H A N-GMG F @�
$G�D F N . F 021 � . GMGMN6, � J A A � F R N�B F +-R GMJLK F > � 0 F CMCMJL,<T 9�';4�?XE +Q,^@
G�D F ,4R A JLR���J ,<T +-,�1�� D F 0 F J ,OG�D F @ NkB +QJ ,�� J ALA H NkH�.^H4+ � J ,^@<N�� R N6,�G +QJ ,<JL,<T G�D F KQ+ A . F C N-PB+ ALA G�D F?`_ 9 : ? KQ+-0EJ)+�� A F C>J ,OG�D F � N6, F , F +Q0 F C2G G�D F R . 0MCMN-0 >

R 18H<JL,<T } n^xk~)c*� +QG'GMD FI=ts	_ R NkBlB +-,^@#H<0MN�B�H G�� J A A<A +-.<,<R D G�D F B +-J , } n^xk~)c*�l� Ja@<T F G�
�CMD<N�� ,

3��



J , ? JLT6.<0 F �^b +8i > R D F � J�@<T F G�J C��<0ENk� F , J ,�GMN C F K F 0�+ A C F R G�J N-,<C�
£� J G�D CMNkB F P F +QGM.<0 F C�J ,<J G�J)+ A A 1
@<JLC�+�� ALF @ >�R D F C F C F R GMJ N6,<CI+-0 F FJ� H A +QJ , F @�� F A N�� >
@K-.2Z4 � %1(.-/!$0;<

R D F I/ALF GMN � F K J CE./+ A J�� F @ JLC R NkB�H N6C F @ N-P>G�D F H<+QG�D�
 G�D F �/+-C F ,/+�B F b G�D F C�+�B F �<+-C F ,/+�B F
.<C F @ J , G�D F � +QCMD > H/+-0�i�H A .<C +-,�1 I<A F G"18H F JL, P N60uB +QGMJ N6, +�H^H F ,^@ F @ GMN JLG b F�� > ���)w�n p���0 ��iB+-,^@ G�D F
0�+Q,<T F N-P CM. � R F C G�N A N NkH�G�D 0MN6.<T-D > 9 , NkH8G�J N-,/+ A H<+-0�+�B F G F 0�
 <=(I4 % 
 R N6,�G�0MN A C D<N�� B +-,�1 I<A F C�GMN
Cu��JaH6� D F , A N NkH<JL,<T N K F 0 G�D FFI/ALF C > q 1�@ F P +-. A G�
 } n^x:~)c�� C F G�C G�D F H/+QGMD G�N G�D F � N60u��JL,<T�@ J 0 F R GMN60E1
G�D<+QG =ts	_ �@+QC C2G +-02G F @4P 0MNkB >O} n0xk~)c���� J A A CuH/+�� ,�� 
 v�h JLP G�D F	I/ALF JLC CEG�N-0 F @ N6,�@<J CS�OR NkBlH<0 F CMC F @
+-,^@�G�D F �"2Z4 - < ����-A%7%J4YB � N � J C R D F R�� F @ > 9 P G F 0@GMD F	I/A F JLC 0 F +C@�
/JLG � J A A � F R N�B�H<0 F CEC F @ +-T�+-JL, >

¥�,<R F G�D F I/ALF NkH G�JLN6,<C$+-0 F C F G�
8R A J R���JL,<T N6, BF- <�5�! � 4�? � *F?X-:*	��2Z4=< � J ALA 0 F +�@ GMD F K-+Q0MJ)+C� A F A J CEG P 0MNkB
G�D F�I 0MC2G I/A F CSH F R J I/F @�
 +-,^@ .<C F G�D F KQ+-0EJ)+�� A F ,<+�B F C G�N�H NkH<. A +QG F G�D F KQ+-0EJ)+�� ALF C F ALF R GMJ N6, � N � >
} n^x:~)c���� J A A +-. GMNkB +QG�JLRS+ ALA 1D@ F G F 0uB J , F JLP G�D F I<A F JLC@+-,�? s ? P N60W{ I<A F 
 +-,^@0 F +�@ G�D F � .<,^��,<N�� ,
,/+�B F C�� 0 F R N60u@ GMN T F G GMD F KQ+-0EJ)+�� A F A JLCEG >WR D J C � J A A � N60u�OP N60 � N-G�D H A N-G I/A F C +Q,^@�R D F R��8H N6JL,�G I/A F C
T F , F 0M+QG F @6��1 ?`_ 9 : ? >
� ')( % ')( � %1(.-/!$0;<

9 H A NQG RS+-,�� F N6. GuH<. G G�N GMD F CMR 0 F F ,4b5@ F P +Q. A GJi�
<+ �BN6CEGMCMR 0EJ�H G I<A F 
 N60 +#¤ = ?4I<A F >�R D F N-. GjH<.8G
I/ALF ,/+�B F C +-0 F R NkBlH N6C F @ P 0MNkB GMD F �/+-C F ,/+�B F � KQ+-0EJ)+�� A F ,/+CB F � CM. �#� > ? N60 N6. GuH<. GMC GMN G�D F
CMR 0 F F ,�N606¤ = ? 
@G�D F %12Z!F( <X-�� 4 NkH G�JLN6,<C4+ ALA N�� 1-N6. GMN CSH F R J P 1 G�D F J�B +-T F CEJ�� F JL, H J �8F A C > ? N60
� N-CEG�CER 0EJ�H G N6.8GjH<. G�
 } n0xk~)c�� R D<N N6C F COH N602G�0M+-JLG N60 A +Q,^@<CMR +�H F N60MJ F ,�G +QGMJ N6,r@ F H F ,^@ J ,<T N6, GMD F +-CuH F R G
0�+ G�J N NQPBGMD F @<NkB +-J , >
� ?W! ��2Z4�#

R D F H<0ENk� ALF B @<0ENkH^� N � + ALA N�� C 16N6. G�NC F A F R G N6, F N-P G�D F H<0 F @ FJI , F @ H<0ENk� ALF B @ F P +-. A GMC > R D<JLC
� J ALA8A N�+�@ GMD F NkH GMJ N6, CWb$@/+ G +�0�+Q,<T F C�
6K F A N R JLG"1rH/+-0M+�B F G F 0MC�
6+-,^@ R N6,�GMN6.<0'NkH GMJ N6, CJi�P N-0 G�D F H 0MNk� ALF B
+-C CSH F R J I<F @�J ,GMD F } n0xk~)c�� wAe:nA~Cg x�f/c#H 0MN R F @ .<0 F > � D F , } n0xk~)c��4J C@C2G +-02G F @�
 } n^x:~)c�� wAekn)~Cg x�f c
J C FJ�8F R . G F @ G�N 0 F +C@ J , G�D F ��,<N�� , H<0MNk� A F B ,<+�B F C >�R N +�@^@ +6H<0ENk� A F B G�N } n^xk~)c*�\
'N6, A 1 G�D F
} n^x:~)c�� wAekn)~Cg x�f c H<0EN8R F @<. 0 F , F F @<CBG�N£� F B NA@ J I/F @ >�R D F @ F G +-J A C N-P/G�D J C�H<0MN R F @<.<0 F +-0 F H<0MN K J�@ F @J ,4G�D F R N�B�B F ,�G D F +�@ F 0 JL, } n^xk~^c�� wAeknA~Cg/x�f c > = G J CI,<N-G , F R F CMCM+-0E1 G�N +�@^@�+lH<0MN�� A F B J , N-0u@ F 0
G�N#H A N-GI+�@/+QG�+-C F G�
 +-CI+ ALA @ F P +-. A G KQ+ A . F C R +-,6� F N K F 0M0MJa@^@ F , G�D 0MN6.<T-D�GMD F � J�@<T F G >
� *F?X-:*	��2Z4=<

R D F KQ+-0EJ)+�� A F C�@<0ENkH^� N � A J C2G�C G�D F KQ+-0EJ)+�� ALF C CEGMN60 F @ JL, G�D F � .<,^��,<N�� , ,/+�B F C�� 0 F R N60u@ J , G�D F @/+QG�+
I/ALF 
8+-,^@+Q,�1l@ F 0MJ K F @KQ+-0EJ)+�� A F C'GMD/+QG } n^xk~)c�����,<N�� C@D<N�� GMN R N-,<CEGM0M.<R G>P 0MN�B G�D F C F KQ+-0EJ)+�� ALF C b F�� �
CMN-.<,^@ CuH F F @�i >�R D<JLC'+ ALA N�� CB1-N6. GMN R D<N N6C F GMD F KQ+-0MJ +�� A F G�N	� F H A N-GMG F @ > q 1r@ F P +-. A G�
 } n^xk~)c*� 0 F +C@<C
+ ALA G�D F KQ+-0EJ)+�� A F C JL,4+ I<A F 
 CMN CS� JLGMR D<J , T GMD F KQ+-0MJ +�� A F G�N#H A NQG RS+-,�� F @ N6, F � JLG�D N6. G 0 F 0 F +�@<J , T >
�"!F2Z!$?X#_*�%

R D F R N A N-0uB +�H @<0MNkH)� N � A JLCEGMC GMD F + KQ+-J A +�� A F R N A N60SB +CH<C G�N } n^xk~)c�� > R D F C F R N A N-0uB +�H<C +-0 F
CEGMN60 F @ J , n^xk~)c*� p:o�x�oCy c!��f % x�J ,�GMD F n v�w^xCym@ J 0 F R GMN60E1F
 +-,^@�@<J � F 0 P 0MN�B GMD F CEG�+-,^@/+-0S@ =ts	_ R N A �

3 G



R +�� A F = � } n^xk~)c*�4N�H G�JLN6,<C
2Z! � H A N-G@G�D F A N6T N-PBG�D F KQ+-0MJ +�� ALF
#_* � � D F , A N NkH<JL,<T N K F 0 + C F N . F , R F N-P I/A F C�
CH A N-G GMD F B + �

N-P G�D F KQ+-0EJ)+�� ALF J , F +-R D � N6, F N K F 0 + ALA GMD F	I/A F C >
*F080\!F(/*,(I4 G�N-T6T A F G�D F G�J G ALF +-,^@�G�JaB F JL, P N60SB +QGMJ N6, >
*	�=< � *,2A';4 H A N-G>GMD F +��<CEN A . G F KQ+ A . F N-P G�D F @/+ G +-C F G >OR D<JLC@NkH F 0t�+QGMJ N6,OJLCWH F 0EP N60SB F @�� F P N-0 F G +���JL,<T G�D F A N-T >
<X6)!$[ ��2Z! 5 ��< @<0M+�� G�D F � A N8R���� N-.<,^@/+-0EJ F CIN-,�GMD F H A NQG >
5�!F2Z!$? �Y*F? H A N-G@G�D F R N A N-0u�/+-0 ALF T F ,^@OP N60@G�D F @<+QG + 0�+Q,<T F >

N60SB +�H C >�R D FlI 0MC2G 7 34R N A N60EC JL, GMD F R N A N60uB +�H<C +-0 F 0 F C F 0EK F @ ��1 } n^xk~)c�� GMN D<N A @ G�D F H<0MJaB +Q0E1
R N A N60EC .<C F @ P N-0 @<J � F 0 F ,�G +-CuH F R G�C N-P G�D F H A N-GEG�JL,<T > 9 @^@ JLG�JLN6,/+ A R N A N60uB +�H<C RS+-, � F R 0 F +QG F @ ��1
.<CEJ ,<T G�D F } h^~Axkekf�f)e P .<,<R G�J N-,4JL, =ts	_ >
� %1(.-/!$0;<

R D F NkH G�JLN6,<CW� A N8R�� + A A N�� C@16N6.�G�N G�N-T6T A F K-+Q0MJ N-.<C NkH GMJ N6,<C N-, � N � b R +C� A F = i >
C�*,(/* � *F0��74

R D F C FlI<F A @ C + A A N�� 1-N6. GMN�CuH F R J P 1 GMD F 0�+-,<T F N-P G�D F KQ+-0MJ +�� ALF G�N�H A N-G > s +QG +N-. G�CEJ�@ F N-P$G�D F
0�+Q,<T F � J ALA � F CERS+ ALF @OG�N G�D F B J , J�B .^B +-,)@6B + � J�B .)B KQ+ A . F C N-P G�D F R N A N-0uB +�HO0 F CuH F R GMJLK F A 1 >
�"!$0 (+!$')? � %1(.-/!$0;<

R D<J C A +Q.<,<R D F C�+#@<J)+ A N6T�� N � GMD/+QG + ALA N�� C 16N6.4G�N C F ALF R G .^H4G�N P R N6,�G�N6.<0 A JL, F C GMN N K F 0uH A N-GIN-P
G�D F @/+QG�+ b C F F I T6. 0 F G i >�R D F K-+Q0MJ)+C� A F 
 KQ+ A . F 
�+Q,^@ R N A N60 +-0 F CuH F R J I/F @ P N60 F +-R D 0 F P F 0 F , R F R N-,�GMN6.<0 >
R N H A N-G + R N6,�G�N6.<0�
 C F ALF R GIG�D F R D F R��6� N � , FJ� GIG�N GMD F R N6,�G�N-.<0 ,�.^Br� F 0 >WR D<JLC � J A A + ALA N�� 1-N6. GMN
C F G G�D F KQ+-0MJ +�� ALF G�N#B +�� F G�D F R N6,�G�N6. 0 P 0ENkB 
8G�D F KQ+ A . F N-PBG�D F R N-,�GMN6.<0�
 +-,^@OG�D F R N A N60 >
� 4�2Z! 5�-.(.E � %1(.-/!$0;<

R D<J C A +Q.<,<R D F C�+ @ J)+ A N6T � N � GMD/+QG + A A N*� CO1-N6. GMN C F G GMD F K F A N8R JLG"1 NkH8G�J N-,<C�.<C F @�G�N H A N-G
K F A N R J G"1 K F R G�N60ECN6, GMD F H A N-G6b C F FmI T6.<0 F K i > R D F H A NQGMG�JL,<T N-P�K F A N R J G"1 K F R G�N60ECJ C R N-,�GM0MN ALA F @
��1 G�D F h^~:y:f$)eAx�$)e)p!��h)y^o#H 0MN R F @ .<0 F > ��< � -A% +-,^@ E�< � -A% + A A N�� 16N-. G�N G�D<JL, N-. G GMD F +-0M0EN*� C >M(:EX% -/5Y*,2
� 4�2Z! 5�-.(.E C F G�C GMD F K F A N R J G"1 GMN�CMR + A F G�D F K F R G�N60EC G�N;
-+-,^@ #G- 08- #G' # � 4�2Z! 5�-.(.E +-,)@ #_* �$- #G')# � 4�2Z! 5�-.(:ECuH F R JLP 1GMD F 0�+-, T F N-PBK F A N8R JLG�J F C>GMN#H A N-G K F R G�N60ECIP N60 >

3 K



? J T-.<0 F G � R D F } n^xk~)c*�4R N6,�G�N6. 0IN�H G�JLN6,OCM.^�:� Ja@<T F G >

? J T6.<0 F K � R D F } n^x:~)c���K F A N R J G"1ONkH GMJ N6,OCE.^�:� J�@<T F G >

3 �



? J T6. 0 F � � R D F } n^xk~^c�� N . F 0E1z� J�@ T F G�
0@<J CSH A +S1 J ,<T JL, P N60SB +QGMJ N6, P N60 +G� N6, F >

� ! !$#
R D F � N NkB NkH G�JLN6,<C + A A N�� 1-N6.OG�N C F G G�D F @<NkB +-J , A J�B JLGMC P N-0>G�D F H A N-G > 9 KQ+ A . F N-P�� 7 .<C F C G�D F

+-R G�./+ A A J�B JLG N-P G�D F @<NkB +-JL, >
� 2Z!F(

; 0 F +QG F G�D F H A N-G >�R D F C2G +QGM.<C N-P G�D F H A N-GW� J ALA +�H^H F +Q0 N6,4GMD F CEG�+QG�.<C �/+Q0 + G G�D F � N-GMGMNkB >

� ';4�?=E
R D F N . F 021 �<. GEG�N6, � F R NkB F C +-R G�JLK F N6,<R F G�D F H A N-G�JLC�R 0 F +QG F @ > ;>A JLR���J ,<TN-, N . F 0E1 +-,^@�G�D F ,

R A J R���J , T CMNkB F � D F 0 F JL, G�D F @<NkB +-J , A JLCEG�C$G�D F @/+QG + KQ+ A . F C@+QG>GMD F R . 0MCMN-0 A N RS+QGMJ N6,6b C F F ? JLT6.<0 F � i >

T
�
+

�
T } n^xk~)c��^�:w � ��-�� ��������.4&�-��$�k98&#�   ��2���9�9 
j���53 9���&���� ��(^- ��()��(0&�9:�*&

} n^x:~)c��)�:w'H<0EN K Ja@ F CO+Q, J ,�G F 0EP +QR F P N-0 H A N-GMGMJ ,<T C A J R F C NQP = ��@<JaB F ,<CMJLN6, ?`_ 9 : ? @/+QG�+-C F G�C > = GJLC
� 0MJ GMG F , GMNR N6, C F 02K F B F B N60E1

�
N-, A 1�+ CMJ , T A F KQ+-0MJ +�� A F J C 0 F +�@�J ,�+QG + GMJ�B F 
 +-,^@�N-, A 1�G�D F C A J R F

= 5



? J T-.<0 F 7 5A� R D F } n^xk~)c��^�:wz� J�@ T F G >

G�N6� F H A NQGMG F @ JLCDH<.8G N6, + .<,<J P N60uB T60MJa@ >zR D F B F 0ET6J ,<T4N-P@GMD F 9 ¢ � @/+QG�+4G�N + .<, JLP N60SB T60MJa@
J C�+-R R NkB�H A J CED F @���1 �0eky�Ae��:w ~��)y(��h)y^o�� D<JLR D RS+-, G +C� F +KQ+-0MJ F G"1 N-P@+Q0MT6.^B F ,�GMC � D<J R D R N-,�GM0MN A
� D/+QG K-N A .^B F N-P G�D F @<N�B +-JL,OJ C@GMNl� F H<. GIN6,�G�N + .<,<J P N60uB T60MJa@ >? J T-.<0 F 7 5 CED<N�� C G�D F B +-JL, } n^xk~)c*�)�:w6� Ja@<T F G > R D F J ,�G F 0EP +QR F JLC CEJ�B J A +Q0>G�N GMD/+QG N-P } n^x:~)c��\
CMN G�D F +C� N K F @ F CMR 0MJ�H8G�J N-,�P 0ENkB GMD/+QG C F R GMJ N6,4CEGMJ A A +�H^H A J F C >�R D F B + �EN60W@<J � F 0 F , R F J C JL,�GMD F � ! !$#
C F R GMJ N6,�
^� D J R D4R N6,�G�0EN A C@GMD F C A J R F H A +-, F >

R D F <=2A-/5�4 %12 *F0\4 � . GMGMN6, T60MN6.)H R N6,�G�0EN A C G�D F H A +-, F G�NzH A N-G GMD F @/+QG�+J , > ? N60 +T6JLK F ,�H A +-, F 

G�D F @<J 0 F R G�J N-, N602G�D<N-T6N6,/+ A � J ALA D/+SK F N6, A 14N6, +-R G�J K F G FJ� G	� N � GMN F ,�G F 0&� N8NkB JL, P N60uB +QGMJ N6,

�
G�D<JLC

R N-,�GM0MN A C'G�D F H N-CMJLGMJ N6, N-P G�D F C A J R F H A +-, F JL, GMD F ,<N60uB + A @<JL0 F R G�JLN6, > ? N-0 G�D F @<J 0 F R G�J N-,<C J , G�D F C A J R F
H A +-, F 
8G�D F � N NkB � N �8F CI+ A A N�� 1-N6. GMN C F ALF R G + CE.^�A��@ NkB +QJ ,�J ,GMD/+QG H A +Q, F G�N#H A N-G >
T

�
+

�
� �D2�9 n v�w^xCy �k� 343 (^��� 
u-5����9��C� ��������98&

R +�� A F P A J CEGMC + A A N-PIG�D F n v*w0xCy 0EN6. GMJ , F C�
$T60MN6.)H F @ ��1 P .<, R G�JLN6, > ¢ N6CEG N-PIG�D F C F 0MN6.8G�J , F C 0 F A 1
N6, GMD F R N�B�B N6,�� A N8R���C GMN T F G G�D F GM0 F F CEG�0E.<R GM.<0 F , F R F CMCM+-0E1 GMN J ,�G F 0uH<0 F G + ?�_ 9�: ? @<+QG +-C F G >; NkBlB +Q,^@ A J , F +-,<+ A 1 CMJLC NQP ?`_ 9 : ? @/+QG�+ 0 F N .<J 0 F C$G�D/+QG$G�D F R NkB�B N6,l� A N R���C � F @ F�I , F @�
<.<CE./+ ALA 1
��1 FJ�8F R . GMJ ,<T�w)ekn p�o&��/o�����hAy^o >

= 7



R +�� A F P � s�F CMR 0MJ�H8G�J N-,ON-PBGMD F n v�w^xCyO0MN-. G�JL, F C
@ ��U � � B7*,(+*_?Y4Y*7B 4�?�<

yAe�~:w ~��)y(��hAy0o � F +�@ JL, ?`_ 9�: ? @/+ G + JL,¡? s ? P P N60SB + G > R D<J C 0MN6.8G�J , F
G +C� F C G�D F�I/A F ,/+�B F +Q,^@ +-, NkH GMJ N6,/+ A K-+Q0MJ)+C� A F +-0ET6.^B F ,�G +Q,^@
0 F G�.<0E,<C G�D F , G�0 F F 
 T-0MJ�@S
 +-,^@4.<,^��,<N�� , J , P N-0uB +QG�JLN6,J ,OGMD F
n v*w0xCyOR NkB�B N6,z� A N8R���C >

yAe�~:w ~��)y �Aw�n 
 ��hAy^o R D F ? s ? {OK F 0ECMJLN6, N-P 0 F +�@ +�B 0 > H<0EN >�R D<J C 0MN6. GMJ , F .<C F C
G�D F RS+ ALA F�� G F 0E,/+ A P .<, R G�JLN6, G�N +-R R F CMC ; � 0M+�H^H F 0MC�N-P GMD F
? s ? P .<,<R G�J N-,<C C2G�N60 F @�JL,�D { � 0M+�H^H F 0MC > CEN > R D F CMD/+Q0 F @ A J �
�<0M+-0E1zB .<CEG � F R NkBlH<J ALF @z� F P N60 F .<CMJL,<T G�D<JLC 0MN6. GMJ , F >

C ?X- � 4�? ?W!$'J(.- 0\4=<

} n^x:~)c�����h)y^o R D F B +QJ , @<0MJ K F 0 P N60 3C@ @/+QG�+-C F G�C > } n0xk~)c�� H<0MN K J�@ F C
+ � Ja@<T F G JL,�G F 02P +-R F G�N C F ALF R G G�D F KQ+-0MJ +�� ALF 
#@/+QG�+ 0�+Q,<T F 

R N-,�GMN6.<0 NkH8G�J N-,<C�
 N6. GjH . G G"18H F 
 F GMR > R D J C 0MN-. G�JL, F .<C F C
} n^x:~)c�� wAeknA~�g x�f c!��hAy^o G�N @ F�I , F CMNkB F @ F P +-. A GmH 0MNk� ALF B
G"18H F C +-,)@ GMD F JL0 N�H G�JLN6,<C > ¥�,<R F G�D F NkH GMJ N6, C +Q0 F C F ALF R G F @S

� H A NQG +�B 0 > H<0EN JLC .<C F @ GMN R 0 F +QG F G�D F H A N-G >

} n^x:~)c�����w���hAy^o R D F B +-JL, @<0EJLK F 0 P N-0 7�@�@<+QG +-C F GMC >¦R D J C � Ja@<T F G +-R R F H8G�C
NkH GMJ N6, C +-,^@�H/+-CEC F CIG�D F B N6,�G�N } h x8o�f���w ~��)y���hAy^o >

} n^x:~)c��)�:w���hAy^o R D F B +-J , @<0MJ K F 0@P N-0 = @z@/+QG�+-C F G�C >XR D<JLC � J�@ T F GI+ ALA N�� C 1-N6.G�N C F A F R G GMD F R . G#H A +-, F b � � 1,
 � � �F
'1:� �*i +-,^@ C F G GMD F @/+QG�+
NkH GMJ N6, C > � H A NQG = @ +�B 0 > H 0MN J C .<C F @4G�N R 0 F +QG F GMD F H A NQG�C >

} n^x:~)c�� wAekn)~Cg x�f c���hAy^o R D F H<0ENk� A F B @ F P +-. A G J ,<J G�J)+ A J�� +QG�JLN6, I/ALF > : G�+-,^@/+-0S@ H<0MNk�8�
A F B C +-0 F T6JLK F , +Q, F ,�GM0E1 J ,�G�D J C I/A F 
�@ F�I ,<J ,<T G�D F @ F �
P +-. A G�K-+ A . F C P N60�G�D F H A NQG NkH8G�J N-,<C > R D<JLC I/ALF JLC 0 F +�@�JL,
��1 } n^xk~^c��\
 } n^x:~)c�����w1
 +-,)@ } n^xk~)c��^�:wm� D F , G�D F H 0MNk� ALF B
,/+�B F J C R D<+-,<T F @ >

} p:o��8f0o*gAy���hAy^o R D F R N-,�GMN6.<0 NkH GMJ N6, CO� Ja@<T F G >�R D J C$+ A A N�� C 16N6. G�N C F A F R G$.^H
G�N P 0 F P F 0 F ,<R F R N-,�GMN6.<0EC G�N�� F N K F 0SH A NQGMG F @ N6, + 3C@ H A N-G >
R D<JLC � Ja@<T F G J C A +Q.<,<R D F @6��1 } n^x:~)c�����h)y^o��

%^~�f/p�����hAy0o 9 , FJ� +�BlH ALF CER 0EJ�H GICMD N*� JL,<T D N*� G�N R N6,�K F 0EG�+ = @ ?`_ 9 : ?
@/+QG�+-C F G GMN+ .<,<JLP N-0uB A 1T-0MJ�@)@ F @ CMJ , T A F ��1�G F � A N R��ON-P�@/+QG�+
CM. JLG +C� A F P N60 = @K JLCM./+ A J�� +QG�JLN6,�H<+-R�� +-T F C >OR D F � A N8R�� N-P�@/+QG�+
J C � 0EJLGEG F ,�JL, ? ¥	� R � 9£§ �<JL,/+-0E1 P N60uB +QG >

= 3



R +�� A F P ��n/v*w^xCyO0MN6.8G�J , F C
�
R N6,�GMJ ,�. F @

yA~kw/vC~Ax���h)y^o 9 , F�� +CB�H ALF CMR 0MJ�H8G CMD<N�� J , T D<N���G�N�0 F +�@ J , 3C@ @/+QG�+4+Q,^@
H A N-G$+�K-+Q0MJ)+C� A F +-C$+�P .<,<R G�JLN6, NQP 0M+�@<J . C P 0ENkB + T6J K F ,�H N-J ,�G >

p:o&�Ah^~kyAe*��hAy^o 9 CMR 0MJ�H8G CED<N�� J ,<T D<N���G�N A N8NkH�N K F 0�+ C F G NQP I/ALF CI+-,^@6H A N-G
+ C F 0MJ F C N-P>7�@ C A J R F C N-P + K-+Q0MJ)+C� A F K8C @<JLCEG +Q,<R F >

n^xk~��0e hAy^oCn v:xke*��hAy0o 9 CMR 0MJaH G G�D/+ G 0 F +�@<C J , + ?`_ 9 : ? @/+QG +QC F G +Q,^@�� 0MJLG F C N6.8G
+O7�@4C A JLR F NQP`@/+QG�+ G�N +-, 9 :<;>=E= I/ALF >

n^xk~��0e c�h^e�ekw���hAy^o � F +�@ J , G��>N ?�_ 9�: ? I<A F C +-,^@ R NkBlH<. G F GMD F CSH F F @ NQP +
H A +-,/+-0>P 0EN6,�G ��1�@<J � F 0 F ,<R J ,<T >

� C&@ ?Y!$')(.- 0\4=<

�Aw�n yAe8~kw(��hAy0o � 0�+�H^H F 0 +-0MN-.<,^@ =ts	_ ? s ? P 0EN6. G�JL, F C G�N 0 F +C@ J , + @/+QG�+-C F G
T6J K F ,�G�D FEI<A F D/+-,)@ A F +-,)@6@/+ G +-C F GI,/+�B F >

wAe�f^eky/� v-�0e n vkxke f��kh0e*��hAy^o =ts	_ H<0EN8R F @<.<0 F GMN @ F G F 0SB JL, F JLP + I/A F J CIJ ,6? s ? P P N60SB +QG
b 0 F GM.<0M,�7�i�
A? s ? { P N60uB +QG b 0 F G�.<0E,�3�iY
8N60 , F J G�D F 0£b 0 F GM.<0M,l�
7Ci >�R D<JLC 0MN6.8G�J , F .<C F C GMD F �<.<J A G J , =ts	_ ? s ? P J�BlH A F B F ,�G +��
G�JLN6, +-,^@ CMNkB F N-P G�D F ? s ? {£� 0�+�H^H F 0EC JL, D { � 0�+CH^H F 0MC > CEN >

# ~/0^ekn vkxke ¢ +�� F�I/ALF P N60R N�B�H<J A JL,<T GMD F ? s ? { CE.^H^H N60EG�N6, +-, : ¤ =
= � = � > ¥�GMD F 0XB +QR D<J , F C CED<N6. A @ � F D/+SK F CMJ�B J A +-0 A 1,
C�<. G@CENkB F
N-P G�D F R NkB�H J A + G�J N-,�� +-T-C B +S1�@<J � F 0 >

� 
 n vkx:e v&�8f)eky�n)~)p�e*�jp ? s ? { I/A F NkH F , +-,^@ R A N6C F 0EN6. G�JL, F C P 0ENkB G�D F>?`_ 9�: ? C F 0EJ)+ A
? s ? { J�BlH ALF B F ,�G +QGMJ N6, >

� 
 yAe�~:w(�jp � +Q0EG N-P'GMD F C F 0MJ + A ? s ? { ?`_ 9 : ? 0MN6.8G�J , F C�
 .<C F @ GMNO0 F +�@
J ,OGMD F D F +�@ F 0 J , P N-0uB +QG�JLN6, P 0ENkB G�D F @<+QG + I/ALF >

� 
 �8yA~�h�h^eky0c��jp � 0�+�H^H F 0EC +Q0MN6.<,)@ GMD F ? s ? { A J��<0M+-0E14G�N40 F +�@ JL, GMD F @<JLP �
P F 0 F ,�GI0 F R N60S@<CIP 0ENkB�GMD F ?`_ 9 : ? ? s ? { I/ALF >

� 
 �8yA~�h�h^eky0c��jc:o : D/+Q0 F @8�"Nk� � F R G A J��<0M+-0E1lH<0ENA@<. R F @OP 0ENkB�GMD F +�� N K F 0MN6.8G�J , F C >
R D F =ts	_ 0MN6. GMJ , F C JL,�G F 02P +-R F � JLGMD G�D J CINk� � F R G GMD<0MN6. T6D GMD F
RS+ A A�F�� G F 0E,/+ A P .<,<R G�JLN6, >

�Aw�n 
 v�w^x v-�8f)eky8nA~)p�e*��� ? F +�@ F 0 I<A F P N60@GMD F ; � 0�+CH^H F 0MC >
RT4�? �$- 0���?W!$')(:- 0\4=<

=k=



R +�� A F P ��n/v*w^xCyO0MN6.8G�J , F C
�
R N6,�GMJ ,�. F @

�0eky��Ae:�:w ~��^y(��hAy^o ¢ F 0MT F 0EN6. G�JL, F P N60 = @ � A N R��4CEG�0E.<R GM.<0 F @ 9 ¢ � @<+QG + >FR D<JLC
0MN-. G�JL, F � J ALA 0 F C�+CB�H ALF G�D F ?�_ 9�: ? @/+QG�+ G�N H<. G�J GON6, +
.<,<J P N60uB 0 F CEN A . GMJ N6, > = P G�D F 0�+-, T F � F 1��>N-0u@<C4+-0 F .<C F @�
 +
.<,<J P N60uB�C A J R F R +-,�� F R 0 F + G F @ >

�0eky��Ae:�:w ~��^y pCy�����hAy0o 9 C +C� N K F 
C� . G NkH F 0�+ G F C N-,F@<+QG +@C2G�N60 F @ +QG�G�D F � N6, F R N60M, F 0MC >
R D<JLC@CMJaB�H A 1 + K F 0M+-T F C GMD F @/+QG�+ G�N G�D F � N6, F R F ,�G F 0MC � F P N60 F
H<0EN8R F F @ J ,<T >

�0eky��Ae ~��)y(��h)y^o 3C@�B F 0MT-J ,<T 0EN6. G�JL, F 
)H<. G +�@/+QG +QC F GIN6,�GMN + .<,<J P N60uB�T60MJa@ >
� 2Z!F(/(.- 0���?W!$'J(.- 0\4=<

w�yA~�� %/x�o8p�0 c���hAy^o s 0�+�� G�D F 9 ¢ � � A N8R��z� N6.<,)@/+-0MJ F C N6,4G�D F H A NQG > R D J C 0MN6.8�G�JL, F J C R + A ALF @P 0ENkB } n^x:~)c�� >

$ p:o8x�oCy.%^~:y(��hAy^o ; 0 F +QG F + K F 0EGMJ R + A R N A N-0u�/+-0 T6J K F , G�D F @/+QG�+ 0�+Q,<T F +-,^@R N A N60
� N6.<,^@<C >

p:o�x8oCy.%^~ky � ��hAy^o ; 0 F +QG F + D<N60EJ�� N6,�G + A R N A N-0u�/+-0 >
h^~ky�f$)eAx�$^e)p!��hAy0o ¥ K F 0uH A N-G GMD F K F A N8R JLG"1 K F R GMN60MC�
 P N60 K F A N8R JLGMJ F C GMD/+QG P + A A

� JLGMD<J , + CSH F R J I<F @zB J ,<JaB .^B +Q,^@�B + � J�B .^B K F A N8R JLG"1 >�R D F
K F R GMN60MC +-0 F CERS+ ALF @OG�N + G"1AH J RS+ A K F A N8R JLG"1 >

} h x8o�f���w ~��^y(��hAy^o q@+-R�� F ,^@ GMN } n^xk~)c�� ��w
�
R 0 F +QG F +�H A NQGN-P + 7�@ ?`_ 9 : ?

@/+QG�+-C F G�
/.<CEJ ,<T GMD F NkH G�JLN6,<C C F A F R G F @ JL,OG�D F � J�@ T F G >
} h x8o�fA�:w ~��^y(��hAy^o q@+-R�� F ,^@ GMN } n^xk~)c��^�:w

�
H A N-G +�C A JLR F GMD<0MN6. T6D + = @ ?`_ 9 : ?

@/+QG�+-C F G >
} h x8o�f ~��)y(��h)y^o q@+-R�� F ,^@4G�N } n0xk~)c��

�
H A N-GI+ 3�@�@<+QG +-C F G >

� (.-.2A-.(:E�?Y!$')(.- 0\4=<

~kw�w $)~:y(��hAy^o +�@^@ K-+Q0 J C . C F @ GMN +�@^@ + @ F 0MJLK F @ KQ+-0MJ +�� ALF G�N�GMD FA J CEG N-P
KQ+-0MJ +�� ALF C@0 F R N-T6,<J�� F @���1G�D F } n^x:~)c��40MN-. G�JL, F C >

p:o�x8oCy(��hAy0o R N A N600 F GM.<0M,<COGMD F J ,^@ F�� J ,�GMN G�D F R N A N60 G�+�� ALF N-P + R N A N60
CuH F R J I/F @6��14+ CEGM0MJL,<T ,/+�B F >

p:o�x8oCy � v*n(��h)y^o ; 0 F +QG F + T6J P N-P G�D F R .<0M0 F ,�G H A NQGW� J ,^@<N�� >

=�P



R +�� A F P ��n/v*w^xCyO0MN6.8G�J , F C
�
R N6,�GMJ ,�. F @

p:o*g)yA~��8f���hAy^o _ N8N�H N K F 0$GMD F � A N R���C +Q,^@ 0 F G�. 0M, GMD F � A N R�� ,�.^B � F 0O� D F 0 F
G�D F ; N-.<0�+-,�GIR N-,^@<JLGMJ N6,OJLC C F G >

wAekn p:o���/o�����hAy^o s�F�I , F G�D F R NkBlB N6,r� A N R���C G�D/+QG D<N A @ GMD F KQ+-0MJ +�� ALF C 0 F +�@ JL,
P 0MN�B G�D F 0 F +�@40MN6. GMJ , F C >XR D<J C 0MN-. G�JL, F RS+-,�� F .<C F @ N-,4GMD F=ts	_ R N�B�B +-,^@ A JL, F CEN GMD F ?`_ 9�: ? @/+ G + R +-, � F +-,<+ A 1 � F @
J ,�G F 0�+QR G�J K F A 1 >

n^xk~^c�� p:o�x�oCy c!��f % x � F H A +-R F B F ,�G R N A N-0 G +�� A F � JLGMD G�D F C2G +-,^@<+-0u@ ?`_ 9 : ? R N A �
N60SB +�H C >

� o�x:~�%^eAx���hAy^o 9 D/+-R��O. C F @4G�N#H A N-GI+-,4+ � J C � � N ,�.^B � F 0EC >
� g^e:y��(��hAy0o 9 � J�@ T F G 0EN6. G�JL, F RS+ A A F @���1 } n^xk~)c�� G�D/+QGO@ J CuH A +S1 C G�D F @/+QG�+

J ,4+ R F A A NQPBGMD F R .<0E0 F ,�G H A NQG >
� g^e:y�� ��w(��hAy^o � . F 021O0MN-. G�JL, F P N60@G�D F 7�@6@/+ G +J
<R + A ALF @P 0ENkB } n^x:~)c�����w >

c�p�~)xke:�:w ~��^y(��hAy^o : R + A F + .<,<J P N60uB A 1 T60EJ�@^@ F @ = @6@<+QG +-C F GIJ ,�GMN + CEJ ,<T ALF ��1�G F >
c�p�~)xke p:o�x�oCy���hAy^o : R + A F +�@/+QG�+-C F GIJ ,�G�N + CMJL,<T A F ��1�G F >
c�p8v � oCf)~�f���h)y^o � 0MJL,�GI+ ,�.^B � F 0 N6.8G JL,�CMR J F ,�G�J I R ,<N-G�+QG�JLN6, >
c*f)~:y:f���hAy0o 9 CMR 0MJaH GI.<C F @ G�N JL,<JLGMJ)+ A J�� FI=ts	_ N-,�GMD F : ¤ = C >
f$/v-�0~��Ae*��hAy^o � F H A +-R F B F ,�G P N60 GMK G�D<+QG � J ALA � 0EJLG F G�N�H N6CEGMCMR 0MJ�H8G N60 GMD F

CMR 0 F F , JL,�@ F K J R F J ,^@ F H F ,^@ F ,�G B +-,<, F 0 >
g�Aw)ekn v-�^e ��hAy^o ? 0 F F .)H�GMD F B F B N-0E1. C F @6��1�+ KQ+-0EJ)+�� A F >
$)~ky v-�)wAe } ��h)y^o � F G�. 0M, GMD F J ,)@ FJ� J ,�GMN G�D F .<,^� +-0M0M+S1 N-P GMD F KQ+-0EJ)+�� A FIA +�� F A

H/+-CEC F @�+-CI+-,4+-0ET6.^B F ,�G >
�8y v*f)e %Ay v:p�0 n���� ��hAy0o � 0MJLG F +�� A N R�� N-P�@/+QG�+ N-. G G�N + I/A F JL,�P G�G � J ,/+-021 P N60SB + G >

��C�� 5�!$#G#_*F01B�� 2A- 0\4 4 �,*F#&%12Z4

¢ N6C2G�N-P G�D F n v*w^x�y 0MN6.8G�J , F CORS+Q,¡� F .<C F @ @<JL0 F R G A 1 P 0ENkB GMD F R N�B�B +-,^@ A J , F G�N H F 02P N60uB
+-,/+ A 1 CMJLC ,<NQG�N � F 0 F @���1 GMD F @<J � F 0 F ,�G � J�@<T F G�JL,�G F 02P +-R F C > R D<J C�C F R G�J N-, H<0MN K J�@ F C +-, FJ� +�BlH A F N-P
.<CEJ ,<T G�D F n v*w^xCyO0MN6. GMJ , F C >

= {



M � +�B�H A F > ¤ F , F 0M+QG F +OR N6,�G�N6.<0	H A N-G NQPX@ F ,<CEJLG"1�P 0ENkB + = ��@�@/+QG +QC F G JL,�G�D F ,)� � H A +-, F + G�G�D F 1
B J�@^H N6J ,�G >

/ � ��� ��ykg�� w)ekn p�o&��/o��
/ � ��� yAe�~:w ~��)y,)��dn vkx:e��^~��0e �)w�n p���0 �	�	�	� �
/ � ��� c�wAe/�/c � �0eky��Ae:�:w ~��^y .tg��0 � $)~ky v&�AwAe } . �dwAe��/c � 0 ) +�) +�) +�) +��,) �
/ � ��� } �0eky�)e �:} ) �/�0e:y�Ae � � ) 
/�0eky�)e � 
 0
/ � ���¡�^eAx�h*)�c�wAe��/c
c�wAe���c ����+ ��� � ��y�yA~ � � �	
 � ) �	
 � ) �	
 �(�
/ � ��� p:o��Af0o*gAy,) y)ekn^oCy/��.Jc�wAe���c � +�) � ��� ) + � 0 ) } ) 


� � � � 
������ � 	��&� ������� � � � 


	 ��� 
 9��������  �����#�
	 �!�	� � � � � �
9���� �
R N�K F 0EJLP 1 GMD/+QG ?`_ 9�: ? � N60u��C +-C FJ� H F R G F @�
 +-,)@ GMN�@ F �<. T4R D<+-,<T F C JL,�G�D F R NA@ F 
[� F D/+SK F R 0 F �
+QG F @ +�CM.<J G F NQP C2G +-,)@/+-0u@ G F CEG#H 0MNk� ALF B C > ¢ N6C2G N-P G�D F C F H<0ENk� ALF B C D/+SK F +-,<+ A 1�G�JLRS+ A CMN A . GMJ N6,<C
� D<JLR D R +-, � F .<C F @ GMNOG F C2G G�D F +-R R .<0M+-R 1 N-P$G�D F R NA@ F >#R D F 0 F B +-JL,<J , T�H<0MN�� A F B C	@<N�,<NQG D<+ K F
+-,/+ A 1�G�JLRS+ A CEN A . GMJ N6, C�
8�<. G>GMD F 1lH<0ENA@ .<R F � F ALA ��@ F�I , F @�/N�� P F +QG�.<0 F C � D J R DD/+SK F � F F , K F 0EJ I/F @z��1FJ� H F 0EJ�B F ,�G�C$+-,^@ +-0 F CEGM0MJ , T F ,�G'G F CEGMC$NQP GMD F R N8@ F >�R D F G F C2G$CM.<J G F R N-, I T6.<0M+QG�JLN6, R N8@ F J C J ,<R A .^@ F @
� JLGMD�G�D F ?�_ 9�: ? CMN-.<0MR F G�0 F F b J , G�D F c�e�f:g8h/c'��@<JL0 F R G�N60210i�
�CEN4J G J C F +-C21 G�N�R N6, I T6. 0 F +-,^@ 0E.<,?`_ 9 : ?¡� J G�D +-,�1 N-P G�D F C F H<0MN�� A F B C � N6. G$N-P G�D F � N � > � : +CB�H ALF 0M.<,�GMJ�B F H/+-0�+CB F G F 0 I<A F C$+-0 F + A CEN
J , R A .)@ F @ > ? J ALF C>R N6,�G +-JL,<J , T 0 F P F 0 F ,<R F 0 F CE. A GMC>P N60$G�D F G F C2G CM.<J G F G F ,)@�GMN � F A +Q0MT F +-,^@CEN +-0 F @ J Cd�
G�0EJ��<.8G F @ C F H/+-0M+QG F A 1�b K J)+ GMD F �������
	 ��5�� � ; H : G�0 F F N60 JL, +-0MR D JLK F P N-0uB +QC �������
	 ��5�� ����f)~ky0i >
R D F �������.	 ��5�� � GM0 F F + A CMN R N6,�G +-JL,<C GMD F 0M.<,�GMJ�B F H/+-0M+�B F G F 0 I/A F CO, F F @ F @ G�N 0 F H<0ENA@ .<R F G�D F
0 F P F 0 F ,<R F 0 F CM. A G�C >= ,<R A .^@ F @ � J G�D�GMD F G F CEG CM. JLG F 0 F CE. A GMC J C +CER 0EJ�H G ,<+�B F @�n^x:~)c�� f)e)c�f6� D<J R D +-.8G�NkB +QG F C G�D F
H<0EN8R F CMC N-P�R NkB�H<+-0MJL,<T G F C2GCM. JLG F 0 F CM. A G�Cl� JLG�D G�D F 0 F P F 0 F ,<R F 0 F CM. A G�C > n^xk~^c�� f)e)c*f G +�� F CN6, F
+-0ET6.^B F ,�G�
�GMD F B +-R D<JL, F G"18H F b 0M. , n^xk~)c*� f)e)c*f¡� JLGMD ,<N +-0MT-.^B F ,�G�C�P N60 + A JLCEG�N-P +SK-+QJ A +C� A F
G"18H F CJi > = G�+-.8G�NkB +QG�JLRS+ ALA 1 R N-, I T6.<0 F C +-,^@m� .<J A @<C ?`_ 9 : ?�P N60 F +QR D�N-P GMD F G F C2G H 0MNk� ALF B C�
 �<.<J A @<C
G�D F n^o8p�g�N6. GuH<. G R NkB�H<+-0MJLCMN6,O. GMJ A JLG"16b :8F R GMJ N6, P^> 3�i�
 0M.<,<C ?`_ 9�: ?¦� JLGMD F +-R D�G F C2G H<0MNk� A F B 
<+Q,^@
.<C F C�n^o8p�g GMN R NkBlH/+-0 F GMD F 0 F CM. A G�C > = G H<0 F H/+-0 F CO+ 0 F H N60EG P N60 G�D F F ,�G�JL0 F CE.<JLG F N-PEH 0MNk� ALF B C�

� +-T-T6J ,<T R N�B�H<J A +QGMJ N6, H 0MNk� ALF B C�
@R +QG +QCEG�0ENkH<D<JLR 0E.<,�G�J�B F�F 0E0MN60EC�
I+-,^@ F 0M0EN6, F N6.<C0 F CM. A G�C > : J ,<R F
n^xk~^c�� f)e)c*f R +-,�� F N .<JLG F GMJ�B F �"R N6,<CE.^B JL,<T G�N F�� F R . G F P N60 GMD F P . A A G F C2G�CE.<JLG F 
 J G JLC T F , F 0M+ A A 14+
T6N NA@ J�@ F + G�N F��8F R .8G F JLG@+-C + �/+QGMR D��ENk�ON6,GMD F G +Q0MT F G@CE1 C2G F B > § N-G F G�D<+QG@G�D F G F CEG�CWB +S1 � F 0E.<,
J ,)@<JLK J�@ ./+ A A 14.<CMJL,<T GMD F 0E.<,�G�JaB F H/+Q0�+�B F G F 0 I/A F CDH 0MN K J�@ F @ � JLGMD GMD F ?`_ 9 : ? G F CEG CM.<J G F > � A N-GMC
CMJaB J A +-0 GMNG�D<N6C F J ,�GMD<J C�C F R G�J N-, RS+-, � F H<0MN8@<.<R F @ .<CMJL,<T =ts	_ 0MN6.8G�J , F C	H<0EN K Ja@ F @�� JLGMD�G�D F G F C2G
CM. JLG F <G�D F C F B +C� F .<C F N-P G�D F ?�_ 9�: ? =ts	_ GMN8N A C	b : F R GMJ N6, P^>L= i >

= �



R +�� A F {A�O� .<,�G�J�B F H/+-0M+�B F G F 0MC .<C F @�� JLG�DOGMD F c�oCw G F C2G H<0ENk� ALF B >

H$+-0EJ)+�� A F R 18H F s�F P +Q. A G s�F CER 0MJaH G�JLN6,
yk� o xkekn�f 0 F + A 7 = ,<JLGMJ)+ A @ F , CMJLG"1 GMN GMD F�A F P G N-P GMD F J ,�G F 0EP +-R F

b � � i
yk� o y v��:�8f 0 F + A 5 > 7 3k{ = ,<JLGMJ)+ A @ F ,<CMJ G"1OG�N G�D F 0EJ T6D�GFb ��� i
h xkekn:f 0 F + A 7 = ,<JLGMJ)+ A H<0 F CMCE.<0 F G�N G�D F ALF P GFb�� � i
h y v��k�8f 0 F + A 5 > 7 = ,<JLGMJ)+ A H<0 F CMCE.<0 F G�N G�D F 0EJ T6D�GFb�� � i
g xkekn:f 0 F + A 5 = ,<JLGMJ)+ A K F A N R J G"1�b5H F 0uH F ,^@ J R . A +-0 G�N�JL,�G F 02P +-R F i

G�N G�D F ALF P GEb � � i
g y v��k�8f 0 F + A 5 = ,<JLGMJ)+ A K F A N R J G"1�b5H F 0uH F ,^@ J R . A +-0 G�N�JL,�G F 02P +-R F i

G�N G�D F 0EJ T6D�GFb � � i
} ~����0xke 0 F + A 5 9 ,<T A F B +�@ F ��1 J ,�G F 0EP +-R F , N60uB + A � JLGMD G�D F,)� + � JLCEb$@ F T60 F F CJi
�A~����0xke 0 F + A � 5 9 ,<T A F B +�@ F ��1 J ,�G F 0EP +-R F , N60uB + A � JLGMD G�D F

� �"+ � J C	b5@ F T-0 F F CJi
h o8c&� 0 F + A 5 > { � N6JL,�G N-PBJ ,�G F 0MC F R GMJ N6,z� F G�� F F , G�D F J ,�G F 0EP +-R F

H A +Q, F +-,^@OG�D F ,)�"+ � J C
	 ��� � ��� �	� � ����� ���	� � 9�
 � ��
��
 � � �
R D F�: NA@�H 0MNk� ALF B b : NA@ 7 �:G�K i�J C +-, F CEC F ,�GMJ)+ ALA 1 N6, F ��@<JaB F ,<CMJLN6,/+ A �/N���@<JLCMR N-,�GMJ ,�.<J G"1 H 0MNk� ALF B
� D<JLR D4H<0EN K Ja@ F C + T6N NA@ G F CEG N-P +�R NkBlH<0 F CMCEJ�� ALF R NA@ F � C +��<J A J G"1 GMN RS+CH G�.<0 F CED<N8R���C +-,^@ R N6,�G +-R G
@<JLCMR N-,�GMJ ,�.<J G�J F C	� JLG�D +�CuB + A A ,�.^B � F 0 N-P � N6, F C +Q,^@ GMN6H<0ENA@ .<R F G�D F R N60E0 F R GD@ F ,<CEJLG"1 H<0EN I/A F JL,
+ 0M+-0 F P +-R GMJ N6, > = G + A CMN G F CEGMC +R N8@ F � C +C�<J A JLG"1OG�N R N60E0 F R G A 1 CM+QG�JLCEP 14G�D F � +-,)� JL, F ��? .<T-N6,<J NQG CED<N8R��
�E.^BlH R N6,^@<J G�JLN6,<C > � D F , JaB�H ALF B F ,�G F @4+QG +-, +Q,<T A F GMN +#B . A G�Ja@<J�B F ,<CEJ N6,<+ A T60MJa@�
/JLG R +-, + A CMNl� F
.<C F @G�Nr@ F G F R G@J 0M0 F T6. A +-0EJLG�J F C J ,�H A +Q,/+-0�@<J CER N6,�G�JL,�.<JLGMJ F C�H<0ENA@<. R F @z��1 T60MJa@ T F NkB F G�021 N-0>NkH F 0M+QG�N60
CuH A JLGEG�JL,<T F�� F R G�C >

� F R N6,<CEGM0M.<R G GMD F J ,<J G�J + A R N6,^@<J G�JLN6,<C P N60 GMD F : NA@lH<0ENk� A F B ��1 F C2G +�� A J CED<J , T +EH A +-,/+Q0'J ,�G F 0EP +-R F
+QG$CMN�B F +-,<T A F G�N G�D F ,+-,^@ � + �8F C >�R D F �<.<J�@ J C'JL,<JLGMJ)+ ALA 1 +QG$0 F CEG N6, F JLGMD F 0 CEJ�@ F N-P G�D F J ,�G F 0EP +QR F 

+-,^@ G�D F @ F ,<CEJLG"1 +-,^@ H 0 F CECM.<0 F �E.^BlH<C�+-0 F R D N6C F , CEN G�D<+QG + ALA G�D<0 F F G"18H F C�NQPK�/N�� @<J CER N6,�G�JL,�.<JLG"1
b CED<N R��1
 R N6,�G +QR G�
<+-,^@0M+-0 F P +-R GMJ N6,�i`@ F K F A NkH >�R N G�D F �2A F P G
	 +-,)@ � 0MJLT6D�G2	 NQP G�D F JL,�G F 02P +-R F � F D<+ K F

� � � 7 ��� � 5��L7 3k{
� � � 7 � � � 5��L7 b =:G i

R D F 0�+QGMJ N N-PBCuH F R J I R D F +QG�C � JLC R D<N6C F , GMN#� F 7 >QP N6,6� N-GMD4CEJ�@ F C N-PBGMD F J ,�G F 0EP +-R F >= , ?`_ 9 : ?�
>G�D F : NA@¡H<0ENk� ALF B bdc:oCw0i . C F COGMD F 0M.<,�GMJ�B F H/+-0M+�B F G F 0MC A J CEG F @ JL, R +C� A F { JL,
+�@^@ JLG�JLN6, GMN GMD F 0 F T6. A +-0 N6, F C CM.^H^H A J F @ � JLG�D GMD F R N8@ F > ? N-0 G�D<JLC H<0MN�� A F B � F . C F G�D F �A~��� ~F N ./+ G�J N-,4NQPBC2G +QG F B N8@<. ALF +-,^@�C F G G�D F K-+ A . F N-P GMD F H/+-0M+�B F G F 0��A~���0~ CM.)H^H A J F @z��1GMD<J C B N8@<. A F
G�N47 >QP^> R D F @ F P +-. A G KQ+ A . F C A JLCEG F @4J , R +�� A F { +Q0 F +�H^H<0ENkH<0MJ +QG F GMN + CMD<N R��z� JLGMD ,<N-0uB + A H/+-0M+ A ALF A
G�N G�D F ,)� + � JLC � D<JLR D�J , JLG�J + A A 1 J ,�G F 0MC F R GMC G�D/+ G�+ � JLC�+QG , � 5��|{6b D/+ A P1�@+S14+-R 0MN6CEC�+ � N � � J G�D .<,<JLG
@<JaB F ,<CMJLN6,<CJi >? J T-.<0 F 767>CED<N�� C G�D F 0 F CE. A G N-P 0M.<, ,<J ,<TIG�D F : NA@rH<0MNk� A F B � J G�D ?`_ 9�: ? N6, + G��>N���@<JaB F ,<CMJLN6,/+ A
T60EJ�@�
*� JLGMD G�D F +-,/+ A 1�G�JLRS+ A CEN A . GMJ N6, CMD N*� , P N-0 R NkBlH/+-0MJLCMN6, >�R D F D�1A@ 0MN8@ 1 ,/+�B J RS+ A + A T6N60EJLG�D)B .<C F @

=:G



? JLT6.<0 F 767�� ; NkBlH/+-0EJ CMN-, N-P ,�.^B F 0MJLRS+ A +-,^@ +-,/+ A 1�G�J R + A CEN A . GMJ N6, C GMN GMD F�: NA@�H<0MNk� A F B > 9 3 s T60MJa@
� JLGMD�CMJ �OA F K F A C N-P 0 F�I , F B F ,�G JLC .<C F @ >�R D F CMD<N R��O,<N60SB + A J CWH/+-0M+ A ALF A G�N G�D F ,)�"+ � J C >

=kK



? JLT6.<0 F 7 3A� ; NkB�H<+-0MJLCMN6, N-P>, .)B F 0MJ R + A CMN A . GMJ N6,<C�GMN4GMD F : N8@ H<0ENk� ALF B P N60 G�� Nm@<J � F 0 F ,�G +-, T A F C
b � i N-P G�D F CED<N8R�� , N60uB + A 0 F A +QG�J K F GMN GMD F ,)� + � JLC > 9 3 s T60EJ�@ � J G�D CMJ � A F K F A C'N-P 0 FJI , F B F ,�G$J C'. C F @ >

=k�



? JLT6.<0 F 7 = � s�F ,<CEJLG"1OJL,�GMD F @<J)+-T-N6,/+ A 3 s : NA@�H<0MN�� A F B � JLGMD4CEJ ��ALF K F A C N-P 0 FJI , F B F ,�G +QG � � 5 � 3 >
R D F N6. G A J , F C@N-P 9 ¢ � � A N R���C +Q0 F CMD<N�� , b F +-R Dm� A N8R�� R N6,�G�+-J ,<C K � K � N6, F CJi >
D F 0 F JLCIGMD F @<JL0 F R G�JLN6,/+ ALA 1 CuH A JLG H<J F R F � J C F ��H/+Q0�+�� N A JLREB F G�D<N8@�b � � ¢ i J ,<R A .^@ F @6� J G�D ?`_ 9�: ? > = ,
G�D J C 0E.<, G�D F CED<N R�� ,<N60SB + A JLC R D<N6C F , G�N	� F H/+-0M+ A ALF A G�N GMD F ,)� + � JLC > � J G�D CEJ � A F K F A C N-P 0 FJI , F B F ,�G�

G�D F F�� F R G�JLK F T60MJa@�CMJ � F + G G�D F I , F C2G A F K F A J C�3k{�� / 
 CMNG�D FrI , F CEG � N-, F C D/+SK F � J�@ GMD 5 > 5-5 =k� 5k�63k{ >9 G � � 5�� 3 G�D 0 F F @ J � F 0 F ,�GO,<N6, A J , F +-0#�@+SK F C4+-0 F H 0 F C F ,�G�� + 0�+Q0 F P +QR G�JLN6,�� F G�� F F ,�, � 5�� 3�{
+-,^@ , � 5 � {)
I+ R N6,�G +-R Gz@<J CER N6,�GMJ ,�.<JLG"1 +QG , � 5��|� K 
I+-,^@ + CMD N8R�� + G , � 5�� K { > R D F G�� N
CMD<+-0uH @<JLCMR N-,�GMJ ,�.<J G�J F C +-0 F F +-R D 0 F CMN A K F @ � J G�D +�H^H 0MN � J�B +QG F A 1�G�D<0 F F � N-, F C +QG GMD F D<JLT6D F C2G A F K F A
N-P>0 F�I , F B F ,�G�
�@ F B N6,<C2G�0M+QG�JL,<T4GMD F +��<J A JLG"1 N-P � � ¢ GMN D/+Q,^@ A F CED/+-0uH �/N�� P F +QGM.<0 F CF� F ALA > § F +Q0G�D F R N6,�G +-R G @<J CER N6,�G�JL,�.<JLG"1�+Q,^@ JL,OG�D F 0�+Q0 F P +QR G�JLN6,�� FFI ,)@ CSB + ALA�F 0E0MN60EC N-P +C� N6.8G 7	2 3 ��J ,OG�D F
@ F ,<CMJ G"1 +Q,^@ CSH F R J I R JL,�G F 0E,/+ A F , F 0MT-1F
8� J G�D CMJ�B J A +-0 F 0M0EN60MC J , G�D F K F A N R JLG"1 JL,<CMJa@ F G�D F 0�+Q0 F P +QR G�JLN6, >
M A C F � D F 0 F G�D F ,�.^B F 0MJLRS+ A CMN A . G�JLN6,OJ C F�� +QR G� ,<N N6CER J A A + G�J N-,J CWH<0 F C F ,�G >? J T-.<0 F 7 3 CMD<N�� C$G�D F 0 F CM. A G>N-P 0M.<, ,<J ,<T G�D F : N8@�H 0MNk� ALF B N-, G�D F CM+�B F G�� NC��@<JaB F ,<CMJLN6,/+ A T60MJa@
� JLGMD @<J � F 0 F ,�G CMD N8R�� , N60uB + A C���H<+-0�+ ALA F A GMN GMD F ,)� + � JLCzb � � 5���i +-,^@ + A N6,<T GMD F � N � @<J)+-T-N6,/+ A
b � � P { � i > ? N60 G�D F @<J +-T6N6,<+ A CEN A . GMJ N6,�� F D/+SK F J ,�G F 0uH N A +QG F @K-+ A . F C N-P�@ F ,<CEJLG"1,
/CSH F R J I R J ,�G F 0M,/+ AF , F 0MTQ1,
$+-,^@ K F A N8R JLG"1 G�N +�C F G N-P 3�{��mH N6J ,�G�C CuH/+QR F @ F�� +QR G A 1 +QC J , GMD F ,)�"+ � J C CEN A . GMJ N6, >mR D<JLC
R N�B�H/+Q0MJ CEN6,4CMD<N�� C GMD F F=� F R GMC�N-P GMD F C F R N6,^@A� N60u@ F 0 @<JL0 F R G�JLN6,/+ A CSH A J GMGMJ ,<T .<C F @m� J G�D ?�_ 9�: ?�N6,
G�D F 0 F CMN A . GMJ N6, N-P�CED<N R�� C > 9 G GMD F 0EJ T6D�G$CMJa@ F NQP G�D F 0M+-0 F P +-R GMJ N6, +-,^@ +QG G�D F R N6,�G +QR GX@<J CER N6,�G�JL,�.<JLG"1
G�D F @<J +-T6N6,<+ A CMN A . GMJ N6, .<,^@ F 0MT6N F C C A J T6D�G A 1 A +-0MT F 0 N6CMR J ALA +QGMJ N6,<Crb N6, G�D F N60S@ F 0 N-P +�P F � H F 0ER F ,�GJi
G�D<+-, G�D F ,)� + � J C CMN A . G�JLN6, > 9 A CEN;
 G�D F KQ+ A . F N-P F +QR D KQ+-0EJ)+�� A F J ,<CEJ�@ F G�D F @ J CMR N6,�G�JL, . JLG"1 0 F T6J N6, C
@<J � F 0MCF� F G�� F F , G�D F G�� N�CMN A . G�JLN6,<CE��1 .^H G�N 7 5�� JL,4B N6CEG R +-C F C > ? N�� F K F 0�
 G�D F A N RS+ G�J N-, +Q,^@
G�D J R���, F CEC�N-P GMD F @<J CER N6,�G�JL,�.<JLGMJ F C JLCIGMD F CM+�B F � F G�� F F ,�GMD F G��>NCEN A .8G�J N-,<C > = , T F , F 0�+ A CED<N8R���C + G
+-, +-,<T ALF G�N�G�D F T60MJa@ +-0 F 0 F CMN A K F @4� JLGMD +�H)H<0MN � J�B +QG F A 1 G�D F C�+CB F ,�.^B � F 0 N-P � N6, F C +-C CMD N8R���C
H/+-0M+ A ALF A G�N + R N N60u@<JL,/+QG F + � J C >? J T-.<0 F 7 = H<0 F C F ,�GMC + T60M+S18CERS+ ALF B +�H N-P G�D F @ F ,<CEJLG"1 +QG � � 5�� 3 J , G�D F @<J +-T6N6,<+ A CEN A .8G�J N-,
G�N-T F GMD F 0�� JLGMD GMD F � A N R���CEGM0M.<R G�.<0 F N-P8G�D F 9 ¢ � T60MJa@ JL, G�D<JLC R +-C F > § NQG F G�D/+ GB0 F T6JLN6,<C CM. 0M0MN-.<,^@<JL,<T
G�D F @<J CER N6,�G�JL,�.<JLGMJ F C>+-0 F B + � JaB + ALA 1 0 F�I , F @�
^� D<J A F � F D<J ,^@GMD F CMD N8R��O+Q,^@z@<J CER N6,�GMJ ,�.<JLG"1 G�D F T60MJa@
D/+-C @ F �"0 FJI , F @ +-CIGMD F C F R N6,^@ @ F 0MJ K-+ G�JLK F NQP G�D F @ F ,<CMJ G"1 D<+-C @ F R 0 F +-C F @ JL,mB +-T6,<J G�.^@ F > q F RS+-. C F

P 5



� F 0MNC� T60�+C@<J F ,�G N-. GW�/N�� � N6.<,)@/+-0MJ F CW� F 0 F .<C F @ P N-0 GMD<J C@G F C2G�
 CMNkB F 0 F � F R G�J N-,<CI+-0 F H<0 F C F ,�G +QG G�D F
.^H^H F 0 ALF P G$+-,^@ A N*� F 0 0EJ T6D�G R N-0M, F 0MC�
��<.8G>+ G � � 5�� 3 G�D F C F D/+SK F ,<N-G 1 F G�H<0MN�H/+-T�+QG F @ G�N G�D F R F ,�G F 0
N-P G�D F T60EJ�@ >
	 � � � ��� � � � ��� � 
� ��� � ��� � ��� ������� 
� � � ���  
 ��� � � ��� � 
�� ��
� 
 ��� �
R D<JLC£H<0MN�� A F B �>+-C N60MJLT6J ,<+ A A 1.<C F @ ��1 � N N8@)�@+Q0u@ +-,^@ ; N A F ALA +6bE7 �kKCP i@GMNOR NkBlH/+-0 F G�D F H F 02P N60d�
B +-,<R F N-P C F K F 0M+ A @<J � F 0 F ,�G D�18@<0MN8@ 1 ,/+�B J R + A B F GMD<NA@ C N6,#H<0MN�� A F B CBJ ,�K6N A K J ,<T�C2G�0EN6,<T;
6GMD<J , CED<N8R��
CEGM0M.<R G�.<0 F C > = G D<+-C',<N +-,/+ A 1�G�J R + A CMN A . G�JLN6,�
k�<.8G CMJ , R F JLG'JLC N6, F ��@<JaB F ,<CMJLN6,/+ A 
-J G'J C F +-CE1 GMN	H<0MN8@<.<R F
+ R N6,�K F 0MT F @�CMN A . GMJ N6,z��1�0M. ,<,<J , T GMD F R NA@ F � J G�D + K F 021 A +-0ET F ,�.^B � F 0 N-P�� N6, F C�
 H F 0uB JLGEG�J , T +-,
F C2G�JaB +QG F N-P GMD F C F A P � R N6,�K F 0MT F ,<R F 0�+QG F � D F , ,/+Q0M0MN�� 
'JL,�G F 0M+-R GMJ ,<T6@<J CER N6,�G�JL,�.<JLGMJ F C +-0 F H<0 F C F ,�G >? N60 ?`_ 9 : ?�JLGI+ A CMN#H<0MN K J�@ F CI+ T6N8N8@OG F CEGIN-P G�D F +�@/+CH G�J K F B F CMD�0 FJI , F B F ,�G CMR D F B F >

R D F JL,<JLGMJ)+ A R N6,^@ JLG�JLN6,<C4R N6, CMJ C2G NQP G��>N'H/+-0�+ A A F A 
 H A +-,<+-0��/N�� @<J CER N6,�G�JL,�.<JLGMJ F C > � F � F R G�JL,<T
� N6.<,^@/+Q0E1 R N6,^@<J G�JLN6,<C +-0 F .<C F @ >�R D F @ F ,<CMJ G"1 J , GMD FOA F P G�
OB J�@^@ ALF 
'+Q,^@ 0MJ T-D�G H N602G�JLN6,<C N-PIG�D F
T60EJ�@ b � � 
 ��� 
 +-,^@ ��� 
/0 F CuH F R G�JLK F A 1 i JLC .<,<JLG"1  F K F 0E1�� D F 0 F G�D F K F A N8R JLG"1OJLC � F 0MN >OR D F H<0 F CECM.<0 F JLCA +Q0MT F GMN GMD F A F P G +-,^@40MJLT6D�GI+-,^@4CuB + A A J ,OG�D F R F ,�G F 0��

� � � 7S56565 � � � 5�� 5 7 � � � 7 565 � b =kK i
R D F F N ./+QGMJ N6,�N-PBCEG�+QG F JLC@G�D/+QG NQP +#H F 0EP F R GIT�+-C � J G�D � ��7 � P^>? J T-.<0 F 7 P CED<N�� C G�D F @ F ,<CMJ G"1 +-,)@ K F A N R JLG"1 H 0MN I/ALF C +QG C F K F 0�+ A @<J � F 0 F ,�G G�J�B F C J , G�D F R N6,8�
K F 0MT F @ CEN A . GMJ N6,S
:@ F B N6,<C2G�0�+ G�J , T�G�D F R NkBlH ALFJ� JLG"1 J ,<D F 0 F ,�G$JL, GMD<J COH<0ENk� ALF B >�R D F J , JLG�J + A H<0 F CMCM. 0 F
@<JLCMR N-,�GMJ ,�.<J G�J F C @<0EJLK F CMD<N R���C J ,�G�N GMD F B J�@^@ A F H/+-0EG@N-P G�D F T-0MJ�@ A� F D<JL,^@G�D F B 
 0�+Q0 F P +QR G�JLN6,<C$P N60uB
+-,^@ H<0MN�H/+-T�+QG F G�N��@+Q0u@ GMD F N6. G F 0�� N6.<,)@/+-0MJ F C�
X� D F 0 F GMD F 1 +-0 F 0 F � F R G F @¡�/+QR�� N6,�G�N GMD F T60MJa@
+-,^@ J ,�G F 0�+QR G�� JLGMD G�D F B C F A K F C > q 1 G�D F G�JaB F G�D F CMD N8R���C R N ALA J�@ F +QG � � 5�� 5�3 K 
'GMD F 0 F � F R G F @
0�+Q0 F P +QR G�JLN6,<C'D/+SK F R +-.<T6D�G$.^H G�N G�D F B 
k� F +�� F ,<J ,<T G�D F B +-,^@lB +���J ,<T�GMD F JL0`H N-CEGS� CMD<N R�� CEGM0M.<R G�.<0 F
B N60 F R NkBlH ALFJ� > q F R +-.<C F G�D F 0MJ T-D�Gd�"D/+Q,^@ CED<N8R�� J C J ,<J G�J + A A 1D� F +�� F 0�
 G�D F 0�+-0 F P +-R G�J N-, N6, GMD/+QG>CMJ�@ F
0 F � F R G�C$P 0MNkB G�D F �@+ A A<A +QG F 0�
�CMN G�D F 0 F CM. A G�JL,<T CMD<N R�� CEGM0M.<R G�.<0 F C T6N6J , T J ,�G�N G�D F R N A A J CMJLN6, P 0ENkB G�D F
A F P G@+Q,^@O0MJLT6D�G@+-0 F N .<JLG F @<J � F 0 F ,�G > q F D J ,^@ F +-R D�CMD<N R�� J C@+ R N6,�G +QR GW@<JLCMR N6,�G�J ,�.<J G"1 A F P G>N K F 0 P 0MNkB
G�D F J ,<J G�J)+ A R N6,^@<J G�JLN6,<C�b +QG-, � 5 � {-5 +-,^@ 5 >|G�= i > R D F CED<N8R�� R N ALA JLCMJ N-,4H<0ENA@<. R F C +Q, F�� G�0 F B F A 1
D<JLT6D +Q,^@ ,/+Q0M0MN�� @ F ,<CEJLG"1 H F +��  J , G�D Fl� N8N8@)�>+-0u@ +-,^@ ; N A F A A +R + A R . A + G�J N-, GMD F H F +���@ F , CMJLG"1
J C C A J T6D�G A 1 A F CMCIG�D/+-, = 5 > M K F ,�� JLGMD G F , A F K F A C N-P 0 F�I , F B F ,�G�
 ?`_ 9 : ? Nk� G +QJ ,<C + KQ+ A . F N-P'N-, A 1
7 K P N60@GMD<J CWH F +�� > � F � F R G F @ CED<N8R���C G�0M+ K F A �/+QR��OJ ,�G�N GMD F R N ALA J�@ J ,<TDB +QG F 0EJ)+ A 
 ALF +SK J ,<T + R N�B�H ALFJ�
C F 0MJ F C>NQP�R N-,�G�+-R GX@<JLCMR N-,�GMJ ,�.<J G�J F C$+-,^@ 0M+-0 F P +-R GMJ N6, CX� F G�� F F ,G�D F B > 9 , F � R N6,�G +QR GX@<J CER N6,�G�JL,�.<JLG"1
D/+-C P N60SB F @ +QG G�D F H N6J ,�G N-P G�D F R N A A JLCMJLN6, b�, � 5��L� � i > q 1 � � 5�� 5 = 3 GMD F 0MJ T-D�Gd�"D/+Q,^@ 0 F � F R G F @
CMD N8R��4D/+-C B F G GMD F N60EJ T6JL,/+ A 0EJ T6D�Gd�"D/+-,)@ R N-,�G�+-R G @<J CER N6,�GMJ ,�.<JLG"1F
�H 0MN8@<.<R JL,<T+ CEGM0MN6,<T 0�+-0 F P +-R G�J N-,
� D<JLR D B F F GMC GMD F R F ,�G�0M+ A R N6,�G +QR GX@<J CER N6,�G�JL,�.<JLG"1 +QG � � 5�� 5 =�P^> q F G�� F F , � � 5�� 5 =�P +-,^@ � � 5 � 5 =�KG�D F C A NkH F N-P G�D F @ F , CMJLG"1�� F D<JL,^@ GMD F ALF P GS� D/+-,^@ CMD N8R�� R D/+-, T F C +QC G�D F CED<N8R��lB N K F C J ,�G�N + 0 F T6J N-,
N-PBR N6, CEG +Q,�G F ,�GM0MNkH�1�, F +-0@G�D F ALF P GS� D/+-,^@�R N6,�G +-R G @ J CMR N6,�G�JL, . JLG"1 >? J T-.<0 F 7*{ CED<N�� C>G�D F C F A P � R N6,�K F 0MT F ,<R F N-P�@ F ,<CMJ G"1+-,)@ H<0 F CMCE.<0 F � D F , ?`_ 9 : ? JLC 0E.<,N6, G�D<JLC
H<0ENk� A F B > ? N60 C F K F 0M+ A 0M. ,<C�� J G�D @<J � F 0 F ,�G�B + � JaB .^B 0 F�I , F B F ,�G A F K F A C�
�� F R NkB�H<+-0 F G�D F @ F ,<CEJLG"1F

H<0 F CMCE.<0 F 
�+-,)@ G�NQG + A CSH F R J I R F , F 0ET-1 +QG � ��5 � 5 =�K GMN GMD F CEN A .8G�J N-,4N�� G +-JL, F @4.<CEJ ,<T ?`_ 9 : ? � JLGMD
G F , A F K F A C N-PI0 FJI , F B F ,�G >�R D<J C I T6.<0 F H A N-GMC G�D F�_ 7 F 0M0EN60 ,<N60SB P N60 F +-R D KQ+-0MJ +�� A F � 
O@ F�I , F @
.<CEJ ,<T

� b � � 	
	  � i � 7
�4b � � 	
	 i

��� ������
�� �����
�����

� � b � � 	
	 i 2 � � b27 58i� � bE7S58i
����� 0

b =k� i

P 7



? JLT6.<0 F 7 P � s�F ,<CEJLG"1 +-,^@ K F A N R J G"1'H 0MN I/ALF CJL, G�D F6� N NA@A�@+-0S@A� ; N A F ALA + J ,�G F 0�+-R G�JL,<T�� A +-CEGd���>+ K F
H<0ENk� A F B 
 +-C R NkBlH<. G F @���1 ?`_ 9 : ?�.<CEJ ,<T G F , A F K F A CINQP 0 F�I , F B F ,�G >

P 3



? JLT6.<0 F 7*{A� :8F A P �"R N6,�K F 0MT F ,<R F N-P G�D F @ F ,<CEJLG"1,
0H 0 F CECM.<0 F 
 +-,^@�G�NQG + A CuH F R J I R F , F 0MT-1J ,G�D F � % xk~)c*f
G F CEG H<0ENk� A F B >

+-T�+QJ ,<C2G G�D F F�� F R G�J K F , .)B � F 0 NQP � N6, F C b � b � � 	
	 iSi +QG G�D F D<JLT6D F C2G A F K F A N-P>0 FJI , F B F ,�G � � 	 	 > = ,
R N�B�H<.8G�J , T G�D J CI,<N60uB 
/� N-GMD G�D F � R N6,�K F 0MT F @���CEN A . GMJ N6, � bE7 58i>+-,)@ G�D F G F C2G�CEN A . GMJ N6, � b � � 	
	 i +-0 FJ ,�G F 0uH N A +QG F @ N6,�GMN + .<, JLP N60SB B F CMD D<+ K JL,<T �4b � � 	 	 i � N6, F C > H$+ A . F C N-P�� � 	
	 � F G�� F F , 3 b R N60t�
0 F CuH N6,^@<JL,<T G�N R F A A CEJ�� F *-, � 7�(87��8i +-,^@ � b *-, � 7�(63Q5 P:K i +Q0 F CMD<N�� , > 9 A G�D N6.<T6D � � ¢ JLC
P N60SB + ALA 1 + C F R N6,)@A�"N60S@ F 0 B F G�D NA@�
8N6, F C F F C P 0MNkB G�D<JLC H A N-G G�D/+ G�
 P N60 G�D F J ,�G F 0�+QR G�JL,<T�� A +-CEGd���>+ K F
H<0ENk� A F B 
6GMD F R N6,�K F 0MT F ,<R F 0M+QG F JLC N6, A 1 A J , F +-0 > = ,^@ F F @�
8J , G�D F J 0 R NkBlH/+-0EJ CEN6, NQP G�D F H F 02P N60uB +-,<R F
N-PIC F K F , ,<NkB J ,<+ A A 1 C F R N6,^@A� N60u@ F 0 D�18@<0MN8@ 1 ,/+�B J RzB F GMD<NA@ C N6, G�D<JLC H<0ENk� A F B 
 � N NA@)�>+-0S@ +Q,^@; N ALF A A + P N-.<,^@ GMD/+QGON6, A 1 � � ¢ +QR D<J F K F @ F K F , A J , F +-0 R N6,�K F 0MT F ,<R F  GMD F N-GMD F 0�B F G�D<N8@<C � F 0 F
� N60MC F >'R D F F 0M0MN-0 ,<N60uB J C K F 0E1 C F ,<CMJ G�J K F G�N G�D F R N-0M0 F R GlH N6CMJ G�J N-, +-,^@ CMD/+�H F N-P GMD F CEG�0EN6,<T;

,/+-0E0MN���CED<N R�� CIT F , F 0M+QG F @ J ,GMD<J C H<0ENk� ALF B >

R D F +C@^@<JLGMJ N6,<+ A 0M. ,�GMJ�B F H/+-0�+CB F G F 0EC CE.^H^H A J F @l� J G�D GMD F � % xk~)c*f�H 0MNk� ALF B +-0 F A J C2G F @ JL, R +�� ALF
� >�R D<JLCWH<0MN�� A F B�JLC R N6, I T6.<0 F @OG�N .<C F GMD F H F 0EP F R GS� T�+-C F N .<+QG�JLN6,ON-P CEG�+QG F b �A~���0~)iY
 +-,^@�JLG>J C 0E.<,
J , + G�� NC��@ J�B F ,<CEJ N6,/+ A .<,<JLGX� N � � J G�D �A~���0~ C F G>GMN 7 >QP^> q N6.<,^@/+Q0E1 R N6,)@<JLGMJ N6,<C$J , G�D F � @<J 0 F R G�J N-,
b GM0�+-, CEK F 0MC F G�N GMD F CMD<N R��O,<N60SB + A CJi$+Q0 F G +C� F ,4G�N#� F H F 0EJ N8@<J R >
	 � � � ��� � � ��� 
 � � � � � � ��� � ��
��
 � � �
R D F :8F @ N K F�� H A N6CEJ N6,�H<0ENk� ALF B b :8F @<N K 7 � { � i$J CI+-, N-G�D F 0 H<.<0 F A 1OD�18@<0ENA@ 1 ,/+CB JLRS+ A G F CEGIJL,�� D J R D
� F R D F R�� G�D F R NA@ F � C +�� J A J G"1 G�N @ F + A � JLGMD C2G�0EN6,<TICMD<N R���C +-,)@ , N6,A��H A +-,/+Q0�CE18BlB F G�0E1 >�R D F H 0MNk� ALF BJ ,�K-N A K F C G�D F C F A P � CMJ�B J A +-0 F K6N A . GMJ N6, N-P<+IR 1 A J ,^@ 0MJ R + A N-0 CSH<D F 0MJ R + A � A +QCEG��>+ K F P 0ENkB + @ F A G +�� P .<,<R GMJ N6,
J , JLG�J + A H<0 F CMCE.<0 F H F 0EGM.<0u�<+QG�JLN6,�J ,�+-, N-G�D F 0S� JLC F D<N�B N6T F , F N6.<C	B F @<JL.^B > R N�J , JLG�J + A J � F GMD F R N8@ F 

� F @ F H N6CEJLG + N ./+-,�G�J G"1 N-P F , F 0MT-1 % � 7 JL,�G�N+ CuB + A A 0 F T6JLN6, N-P 0M+�@<JL.<C���� +QG GMD F R F ,�G F 0�N-P'G�D F

P:=



R +C� A F �)�O� .<,�G�JaB F H<+-0�+�B F G F 0EC .<C F @6� JLGMDOG�D F � % x:~)c*fOG F CEG H<0MN�� A F B >

H$+-0EJ)+�� A F R 18H F s�F P +Q. A G s�F CER 0MJaH G�JLN6,
yk� o xkekn�f 0 F + A 7 = ,<JLGMJ)+ A @ F ,<CMJ G"1�G�NOG�D F A F P G�N-P GMD F A F P G J ,�G F 0d�

P +-R F b � � i
yk� o � v*w 0 F + A 7 = ,<JLGMJ)+ A @ F ,<CMJ G"1�� F G�� F F , GMD F J ,�G F 0EP +-R F CFb ��� i
yk� o y v��:�8f 0 F + A 7 = ,<JLGMJ)+ A @ F ,<CEJLG"14G�N GMD F 0MJLT6D�G�N-P'GMD F 0EJ T6D�G J ,A�

G F 0EP +-R F b ��� i
h xkekn:f 0 F + A 7 565-5 = ,<JLGMJ)+ A H<0 F CMCE.<0 F G�N G�D F ALF P GFb�� � i
h � v*w 0 F + A 5 > 5 7 = ,<JLGMJ)+ A H<0 F CMCE.<0 F J ,OG�D F B J�@)@ A F b � � i
h y v��k�8f 0 F + A 7 565 = ,<JLGMJ)+ A H<0 F CMCE.<0 F G�N G�D F 0EJ T6D�GFb�� � i
g xkekn:f 0 F + A 5 = ,<JLGMJ)+ A K F A N R J G"1�b5H F 0uH F ,^@ J R . A +-0 G�N�JL,�G F 02P +-R F i

G�N G�D F ALF P GEb � � i
g � v*w 0 F + A 5 = ,<JLGMJ)+ A K F A N R J G"1�b5H F 0uH F ,^@ J R . A +-0 G�N�JL,�G F 02P +-R F i

J ,GMD F B Ja@^@ A F b � � i
g y v��k�8f 0 F + A 5 = ,<JLGMJ)+ A K F A N R J G"1�b5H F 0uH F ,^@ J R . A +-0 G�N�JL,�G F 02P +-R F i

G�N G�D F 0EJ T6D�GFb � � i
} ~����0xke 0 F + A 5 9 ,<T A F B +�@ F ��1 J ,�G F 0EP +-R F , N60uB + A � JLGMD G�D F,)� + � JLCEb$@ F T60 F F CJi
�A~����0xke 0 F + A � 5 9 ,<T A F B +�@ F ��1 J ,�G F 0EP +-R F , N60uB + A � JLGMD G�D F

� �"+ � J C	b5@ F T-0 F F CJi
h o8c&��� 0 F + A 5 > 7 � N6JL,�G N-P JL,�G F 0EC F R G�JLN6,�� F G�� F F , G�D F@A F P G J ,�G F 0d�

P +-R F H A +-, F +Q,^@4GMD F ,)� + � JLC
h o8c&��� 0 F + A 5 >L� � N6JL,�G N-P J ,�G F 0MC F R GMJ N6,6� F G�� F F , G�D F 0EJ T6D�G J ,A�

G F 0EP +-R F H A +-, F +Q,^@OG�D F ,)� + � JLC

PkP



T60EJ�@ >`R D F H<0 F CECM.<0 F JL,<CMJa@ F G�D<JLC K6N A .^B F 
 � � - 
/JLC T6JLK F ,���1
� � - � = b �32 7Ci %

b�� � 7Ci � ����� 0 b P 58i
� D F 0 F � � 3 P N60�R 1 A J ,^@ 0MJ R + A T F NkB F G�021 +-,^@���� = P N60�CuH<D F 0MJLRS+ A T F NkB F G�021 > � F C F G � �
7 � P^> b = , 0M. ,<,<J , T�GMD<J C	H 0MNk� ALF B � F R D<N N6C F ��� G�N�� F =A> { G�JaB F C +-C A +Q0MT F +-C�GMD F�I , F CEG +�@/+�H GMJLK F
B F CMD 0 F CMN A . G�JLN6, J , N60S@ F 0 G�N B J ,<JaB J � F F�� F R GMC @<. F GMN GMD F ; +-0EG F CEJ)+-, T F N�B F G�0E1 N-P N-.<0 T60MJa@ > i
M K F 0E1�� D F 0 F G�D F @ F ,<CEJLG"1 J C C F G F N .<+ A GMN �

-
� 7,
 +-,^@ F K F 0E1�� D F 0 F �<. G G�D F R F ,�G F 0 N-P>G�D F T60MJa@

G�D F H<0 F CMCE.<0 F JLC C F G G�N + CuB + A A KQ+ A . F 
 �
-
� 7 5 � � > R D F �/.<Ja@ J C J ,<J G�J + A A 1�+QG 0 F CEG > = , GMD F C F A P �

CMJaB J A +-0O� A +-CEG �@+SK F � D<JLR D6@ F K F A NkH C@P N60 ��� 5J
8GMD F @ F , CMJLG"1F
0H<0 F CMCE.<0 F 
 +-,^@�0�+�@ J)+ A K F A N R JLG"1+-0 F + A A
P .<,<R G�JLN6,<C N-P	� � � ( 
�b � i�
)� D F 0 F


�b � i � � � b���i�
 % � /� -� �43 � � � / � � b P 7Ci
? F 0 F � � J C�+�@ J�B F ,<CEJ N6, ALF CEC R N-,<CEG�+-,�G	@ F H F ,)@<J ,<TON-, A 14N6,�� +-,)@ �  P N60 � � 7 � P 
 � / � � � � 7
G�N�� J G�D<JL, + P F � H F 0MR F ,�G > *6.<C2G � F D J ,^@�G�D F CED<N8R�� P 0MN6,�G +QG�� ��7	� F D/+SK F

� � � � �
� � 7
� 2 7 �

-
� � � � �

3
� � 7 �

- � / b P 3�i

- � - � �
3

� � 7 � 0
� D F 0 F � � � 
 ( � � JLC@G�D F CSH F F @ NQPBGMD F CMD<N R����@+SK F > § F +Q0 GMD F R F ,�G F 0IN-P G�D F T60EJ�@�


� b��8i ( � ��� � � 3 �����
� �
��b��Ai)( � � � R N6, CEG +Q,�G � b P:= i

- b��Ai ( - ��� �
? J T-.<0 F 7�� CMD<N�� C�@ F ,<CMJ G"1,
WH<0 F CECM.<0 F 
I+-,^@ K F A N8R JLG"1 H<0EN I/ALF C JL, GMD F G�� NC��@<J�B F ,<CEJ N6,<+ AI:8F @ N K

H<0ENk� A F B +QG � � 5�� 5k{ > : N A . G�JLN6,<C Nk� G�+-J , F @4� JLGMD ?`_ 9 : ?�N6, T60EJ�@<CF� JLGMD 3)
 P 
`�J
'+-,^@ K A F K F A C
N-P$0 FJI , F B F ,�G +Q0 F CED<N�� , JL,�R NkBlH/+-0EJ CEN6,m� JLGMD�G�D F +Q,/+ A 1�GMJ RS+ A CEN A .8G�J N-, > = , G�D<JLC I T6.<0 F � F D<+ K F
R N�B�H<.8G F @4+SK F 0�+-T F 0M+�@<J + A H<0EN I/ALF C J ,GMD F P N A A N�� J ,<TF�@+S1 > � F J ,�G F 0uH N A +QG F @OCEN A . GMJ N6, K-+ A . F C@P 0MNkB
G�D F +�@/+CH G�J K F A 1 T60MJa@^@ F @4B F CMD .<C F @���1 ?`_ 9�: ? N-,�GMN�+4.<,<JLP N-0uB B F CMD D/+SK8JL,<T GMD F CM+�B F 0 F CMN��
A .8G�J N-,�+-C GMD FrI , F CEG 9 ¢ � � A N R�� C J , F +-R D 0M.<, >	R D F ,�
 .<CEJ ,<TO0M+�@<J + A �<J ,<C � JLG�D G�D F CM+�B F � J�@ GMD
+-C GMD F � N6, F C JL, G�D F .<,<JLP N-0uB B F CMD�
`� F �<JL,<, F @ GMD F JL,�G F 0SH N A +QG F @ CMN A . GMJ N6, K-+ A . F C�
'R N�B�H<.8G�J , T
G�D F +SK F 0�+-T F K-+ A . F J , F +-R D �<JL, > 9 G A N�� 0 F CEN A . GMJ N6, C�
 F 0M0EN60MC CMD<N�� .^H +-CD@ F , CMJLG"1 +-,^@ K F A N8R JLG"1
N K F 0 F C2G�JaB +QG F Cl� F D<J ,)@ GMD F CED<N R��1
>.<,^@ F 0 F C2G�JaB +QG F C N-P F +-R D KQ+-0EJ)+�� A F � J G�D<JL, GMD F CMD<N R�� 
 +-,^@ +
,�.^B F 0MJLRS+ A H<0 F R . 0MCMN-0 CuH/+-, ,<J ,<T 7�� 3�� N6, F C JL, P 0MN-,�G>N-P G�D F CMD<N R�� > ? N�� F K F 0�
/G�D F R F ,�GM0�+ A H<0 F CMCM. 0 F
J C +-R R .<0�+ G F A 1 @ F G F 0uB J , F @�
 F K F , P N60 G�� N A F K F A C N-P 0 FJI , F B F ,�G X� F R +-.<C F G�D F @ F ,<CEJLG"1 T6N F C GMN +
I ,<J G F KQ+ A . F 0M+QG�D F 0$GMD/+-, JLG�C R N60M0 F R G A JaB J G N-PS� F 0EN;
�G�D<JLC R N60M0 F CuH N6,^@ C G�N + I ,<JLG F GM0M.<,<R +QG�JLN6, N-P�G�D F
G F B�H F 0M+QG�. 0 F b5� D<JLR D CED<N6. A @ T6N�G�N4J , I ,<JLG"1 +-C ��� 58i > 9 C 0 F CMN A . GMJ N6, J�BlH<0EN K F C�
 GMD F +Q0EG�J I R J + A
I ,<J G F @ F ,<CMJ G"1 A JaB J G @ F R 0 F +-C F C `��1 � � 	 	 � �OJLG JLC A F CEC�G�D/+Q, 5 > 3 � N-P GMD F H F +�� @ F ,<CEJLG"1 >�M � R F H G

P {



? JLT6.<0 F 7��)� ; NkBlH/+-0EJ CMN-, N-P>,�.^B F 0EJ R + A +-,)@ +-,<+ A 1�G�JLRS+ A CMN A . GMJ N6,<C�GMNOG�D F :8F @<N K H<0MN�� A F B J ,�G�� N
@<JaB F ,<CMJLN6,<C > § .^B F 0MJLRS+ A CEN A . GMJ N6, KQ+ A . F C +Q0 F + K F 0M+-T F C J , 0M+�@<J + A �<J , C +QG G�D FlI , F CEG 9 ¢ � T60MJa@
0 F CMN A . G�JLN6,OJ , F +-R D 0E.<, >

P �



? JLT6.<0 F 7 G � � 0 F CECM.<0 F�I/F A @�J ,�GMD F 3 s :8F @<N K F�� H A N6CEJ N6,�H<0ENk� ALF B � JLGMD K A F K F A C�N-P 0 FJI , F B F ,�G + G
� � 5�� 5:{ > ¥ K F 0 A +QJ�@�N6,OG�D F H<0 F CECM.<0 F R N A N60SB +�H�+Q0 F G�D F N-. G A J , F C N-PBGMD F 9 ¢ � � A N R�� C >
P N60 G�D F � � 	
	 � 3ORS+QC F 
�� D<J R D @<N F C ,<N-G CMD<N�� +z� F A A ��@ FJI , F @ H F +�� J , +-,�1 KQ+-0MJ +�� ALF 
�G�D F CED<N8R��
JLGMC F A P�JLC>+ A �>+ 1 C RS+�H GM.<0 F @ � JLGMD+�� N6. G$G�� N � N6, F C >OR D F 0 F T6J N6,l� F D<JL,^@ G�D F CMD N8R�� R N-,�G�+-J , J ,<T � 5��N-P G�D F CS� F H Gd�".^H B +QG F 0MJ)+ A JLC�0 F H<0 F C F ,�G F @ ��1 P N6.<0V� N6, F C J ,�GMD F � � 	
	 � P RS+-C F 
'7 G � N6, F C J ,�G�D F
� � 	
	 � �RS+-C F 
 +-,^@ � � � N6, F C P N-0 � � 	 	 � KA> ?IN*� F K F 0�
�� F R +-.<C F GMD F CMN A . GMJ N6,�JLC�C F A P � CMJ�B J A +-0�
<P N-0
+-,�1 T6JLK F ,�B + � J�B .)B 0 FJI , F B F ,�G ALF K F A GMD F CED<N R���� J ALA � F P N6.<0Q� N6, F C � J�@ F +QG@+ CM. � R J F ,�G A 1 F +-0 A 1
G�JaB F > R D F � F D<+ K JLN60 � D F , G�D F CED<N R�� J C .<,^@ F 0M0 F CMN A K F @ JLC GMN.<,^@ F 0 F CEG�JaB + G F GMD F H F +���KQ+ A . F N-P
F +QR D4KQ+-0EJ)+�� ALF 
AH/+-0EGMJ R . A +-0 A 1 G�D F @ F ,<CMJ G"1�+-,^@�H<0 F CMCE.<0 F >? J T-.<0 F 7 G CMD N*� C GMD F H<0 F CECM.<0 F�I<F A @ J , GMD F K � A F K F A RS+ A R . A +QG�JLN6, + G � � 5�� 5:{4GMN6T F G�D F 0D� JLGMD
G�D F � A N8R��O0 F�I , F B F ,�G£H/+ GMG F 0M, > § N-G F GMD/+QG + 0 F A + G�JLK F A 1CuB + ALA P 0�+-R G�J N-,4NQP G�D F T60EJ�@�J C B + � JaB + A A 1
0 FJI , F @ J , GMD<J CEH<0ENk� A F B > 9 A G�D N6.<T6D G�D F H<0 F CECM.<0 F T60M+�@<J F ,�G +QG G�D F R F ,�G F 0 N-P$G�D F T60MJa@ J C CuB + ALA 

G�D J C 0 F T6J N6, JLC 0 F�I , F @�� F R +-.<C F N-P$G�D F A +-0ET F G F B�H F 0M+QG�.<0 F T60�+�@ J F ,�G G�D F 0 F > R D<JLC J A A .<CEGM0�+QG F C�G�D F
+��<J A J G"1 NQP � 9 � 9 ¢mM : ?�G�N 0 FJI , F T60MJa@<C .<CEJ ,<T C F K F 0M+ A @<J � F 0 F ,�G KQ+-0MJ +�� A F C +QG N6, R F >

� F D<+ K F + A CEN 0M. , ?`_ 9 : ? N-,G�D F CSH<D F 0EJ R + A A 1 C218B�B F GM0MJ R :8F @ N K H<0MN�� A F B�JL,N60u@ F 0>GMN K F 0EJLP 1
G�D F R NA@ F � C�H F 0EP N60SB +Q,<R F J , G�D<0 F F @<J�B F , CMJ N-,<C > R D F 0 F CM. A G�C +QG � � 5�� 5:{ . CMJ , T I K F ALF K F A C N-P
T60EJ�@0 F�I , F B F ,�G +-0 F CMD<N�� ,�J , ? J T6. 0 F 7 K)> = ,G�D J C I T6.<0 F � F D/+SK F H A N-GEG F @ G�D F 0MN N-GS��B F +-,A�"C N ./+-0 F
b�� ¢ : i ,�.^B F 0MJLRS+ A CEN A .8G�J N-, KQ+ A . F C J , +�@^@ JLG�JLN6, G�N G�D F +SK F 0M+-T F KQ+ A . F C > 9 C J , G�D F G��>N���@<JaB F ,<CMJLN6,/+ A
0M. ,<C�
�G�D F CED<N8R�� JLC CuH<0 F +�@ N K F 0 +�� N6. G G�� N�� N6, F C +QG G�D F I , F C2G 9 ¢ � 0 F CMN A . G�JLN6, J , G�D<JLC 0M.<, >�R D F
� J�@8G�D N-P GMD F H<0 F CMCE.<0 F H F +���J , GMD F +-,/+ A 1 GMJ R + A CEN A . GMJ N6, JLC +�� N-. G 7�7 � 3 � N6, F C +QG G�D<JLC�G�J�B F 
 CEN
G�D F B + � J�B .^B H<0 F CMCM. 0 F JLC ,<NQG R +�H G�. 0 F @ J , G�D F , .)B F 0MJ R + A CMN A . G�JLN6, > q F D<JL,^@ GMD F CED<N8R�� G�D F
,�.^B F 0MJLRS+ A CEN A .8G�J N-, +SK F 0�+QT F GM0�+-R���CIG�D F +-,/+ A 1�G�J R + A CEN A . GMJ N6, N .<J G F � F A A 
 + A GMD<N6.<T6DOGMD F ; +Q0EG F CMJ +-,
T60EJ�@ T F N�B F G�0E14H<0MN8@<.<R F C�� ¢ : @ F K J)+QGMJ N6,<C NQP .^H G�N P 5�� J , G�D F @ F ,<CEJLG"1 +-,^@ K F A N R J G"1 J , G�D F
@ F 0 F�I , F @ 0 F T-J N6,�� F ALA � F D<J ,)@ GMD F CMD N8R�� > R D<JLC�� F D/+SK8JLN60 J C CMJ�B J A +-0 G�N G�D/+ G FJ� D<Ja�<JLG F @ J , G�D F
G�� NC��@<JaB F ,<CMJLN6,/+ A H<0MN�� A F B +QG R N�B�H/+Q0�+�� ALF 0 F CMN A . G�JLN6, >

R D F +�@^@<J G�J N-,/+ A 0E.<,�G�JaB F H/+-0M+�B F G F 0MC CM.)H^H A J F @�� JLGMD�GMD F ckekw^o�$�H<0MN�� A F B +-0 F A J CEG F @�J , R +�� ALF
GA>�R D<JLCWH<0MN�� A F B�JLC R N6, I T6.<0 F @OG�N .<C F GMD F H F 0EP F R GS� T�+-C F N .<+QG�JLN6,ON-P CEG�+QG F b �A~���0~)iY
 +-,^@�JLG>J C 0E.<,

P�G



? JLT6.<0 F 7 K � ; NkB�H<+-0MJLCMN6, N-P>,�.^B F 0MJLRS+ A +Q,^@ +Q,/+ A 1�GMJ RS+ A CMN A . G�JLN6,<C�GMN�GMD F CuH<D F 0MJLRS+ ALA 1�C218B�B F GM0MJ R:8F @<N K�H<0MNk� A F B > 9 = s T60MJa@�� JLGMD I K F A F K F A CINQP 0 F�I , F B F ,�G JLC .<C F @ >

P:K



R +C� A F G ��� .<,�G�JaB F H<+-0�+�B F G F 0ECI. C F @�� JLGMD�GMD F c�e:w^o�$OG F CEG H<0ENk� A F B >

H$+Q0MJ)+C� A F R 18H F s�F P +-. A G s�F CMR 0MJaH G�JLN6,
h ~���%�vCe��8f 0 F + A 7 5 � � = ,<JLGMJ)+ A +�B �<J F ,�G H<0 F CMCE.<0 F b �

-
i

yk� o ~���%�v�e��8f 0 F + A 7 = ,<JLGMJ)+ A +�B �<J F ,�G @ F , CMJLG"1�b �
-
i

e } h e��^eky���� 0 F + A 7 M � H A N6CMJLN6, F , F 0MT-1�b % i
y v-� v�f 0 F + A 5 > 5k{ � +�@ J .<C N-P<JL,<JLGMJ)+ A H<0 F CMCM. 0 F H F 02G�.<0S�/+QG�JLN6,�b ����i
} p*f8y 0 F + A 5 > { ,)�"R N N60S@<J ,/+ G F N-P FJ� H A N6CMJLN6,�R F ,�G F 0
�0p*f8y 0 F + A 5 > { � � R N N60u@<JL,/+QG F N-P FJ� H A N6CMJLN6,�R F ,�G F 0

0p*f8y 0 F + A 5 > { � �"R N8N60S@<J ,<+QG F N-P FJ� H A N6CMJLN6,�R F ,�G F 0

J ,4+ .<,<J G � N � � J G�D �A~����0~ C F G G�N47 >QP^>
	 � 	 � ��� � ��
�� � � ��� � ��
� 
 ��� �
= , GMD<J ClH<0ENk� A F B\� F R 0 F +QG F + H A +-,<+-0#@ F ,<CEJLG"1 H<. A C F J , + 0 F T6J N-, N-P .<,<J P N60uB H<0 F CECM.<0 F �

-
+Q,^@

K F A N R J G"1 �
-

^� JLG�DOGMD F K F A N8R JLG"1 ,<N60uB + A GMN G�D F H<. A C F H A +-, F >�R D F @ F ,<CMJ G"1zH<. A C F J CW@ F�I , F @ K J)+

� b � i � � ��� b � (��Ei � �
- � 7 2 � b � (��Ei � 0 b PkP i

� D F 0 F � JLC G�D F @<J C2G +-,<R F NQP'+�H N6JL,�G P 0ENkB G�D F H<. A C F B Ja@^H A +-, F 
���JLCIGMD F R D<+-0�+-R G F 0MJ C2G�JLRF� Ja@ G�D4N-P
G�D F H . A C F 
 +-,^@�G�D F H . A C F CMD/+�H F P .<,<R GMJ N6, � JLC�
 P N60 + C N ./+Q0 F H<. A C F 


���	� b��8i ��
 7 � � �� 7
5 � � � � 7 0 b P {�i

+-,^@�P N60 +l¤ +-.<CMCEJ)+-,�H<. A C F 
 ����� b��Ai � �>��� � � b P �8i
? N60 G�D F C F J ,<J G�J)+ A R N-,^@<JLGMJ N6, C@G�D F M . A F 0 F N .<+QG�JLN6,<CI0 F @ .<R F G�N + CEJ ,<T ALF �@+SK F F N ./+QGMJ N6,�� JLGMD��>+SK F
CuH F F @ � - �D F ,<R F G�D F @ F ,<CEJLG"1rH<. A C F CMD N6. A @�B N K F +QR 0MN-CMC GMD F R NkBlH<. G�+QG�JLN6,/+ A K-N A .^B F + G G�D J C CSH F F @
� JLGMD<N6. G R D/+-,<T-J ,<T�CED/+�H F > 9 @ K F R GMJ N6,�H 0MNk� ALF B C CEJ�B J A +Q0�G�N GMD<J CF� F 0 F I 0ECEG�H 0MNkH N6C F @ ��1�q>N-0MJ C
+-,^@6q>N Nk� b27 �:G�= i +-,^@ ? N60 F CEG F 0FbE7 �:G�G i >

R D F +�@ K F R G�J N-,�H<0MNk� A F B G F CEGMC�G�D F +��<J A JLG"1ONQP'G�D F R NA@ F G�ND<+-,^@ ALF H A +-,/+-0 T F NkB F GM0E1F
�+-C @<N F C
G�D F4: NA@ H 0MNk� ALF B > = G J C + A CEN A Ja� F GMD F4: N8@ H<0MN�� A F B JL, G�D/+ G JLG G F C2G�C G�D F R N8@ F � C G�0 F +QGuB F ,�G N-P
�/N�� @<JLCMR N-,�GMJ ,�.<J G�J F C	� D<J R D�B N K F +QG N6, F NQP>G�D F R D/+-0M+-R G F 0EJ CEGMJ R CuH F F @<C N-P@GMD F D�18@<0ENA@818,<+�B JLRS+ AF N ./+ G�J N-,<C > b R D<J C$J C�@<J � R . A G�� F R +-.<C F ,<N6JLC F T F , F 0�+ G F @+QG + CMD<+-0uH J ,�G F 0EP +-R F 
 CM.<R DO+QC$GMD F R N6,�G +-R G
@<JLCMR N-,�GMJ ,�.<J G"1 J , GMD F : NA@DH<0MNk� A F B 
QG F ,^@ CBG�N B N K F � JLGMD GMD F JL,�G F 02P +-R F 
�+-R R .^B . A +QG�JL,<T G�D F 0 F +QCBG�D F
RS+ A R . A +QGMJ N6, +�@8K-+Q,<R F C > i�?IN*� F K F 0�
<.<, A J�� F GMD F : N8@lH<0MNk� A F B J G$R NkBlH/+-0 F C G�D F R N8@ F � C GM0 F +QGjB F ,�G$N-PA F +�@<JL,<T +-,^@ G�0M+-J A J ,<T R N6,�G�+-R G�@<JLCMR N-,�GMJ ,�.<J G�J F C�b P N-0 G�D F C N .<+-0 F H<. A C F i�
Q+-,^@ JLG�G F C2G�C G�D F GM0 F + GjB F ,�G N-P
,/+-0E0MN�� �/N�� P F + G�.<0 F C b P N60�� N-GMD GMD F C N ./+-0 F +-,^@�¤ +-.<CECMJ +-,rH<. A C F CMD/+CH F CJi >`¢ +-,�1 D�18@<0ENA@818,<+�B JLRS+ A
B F G�D NA@<C D/+SK F + G F ,^@ F ,<R 1�GMNOR A J�H�,/+Q0M0MN���P F + G�.<0 F C N60 GMN�@<JLCEG�N-0EG	H<. A C F CMD/+�H F C	��1 J ,�G�0ENA@<. R J , T
+-02G�J I R J)+ A @<JLCuH F 0MCEJ N6,4+-,)@�@ J CMCEJ�H/+ G�J N-, b � + ALF C�+C� 7 �kKkG i >

R D F +C@^@<JLGMJ N6,<+ A 0M. ,�GMJ�B F H/+-0�+CB F G F 0EC CE.^H^H A J F @l� J G�D GMD F ~:w'$)e)p*f�H 0MNk� ALF B +-0 F A J C2G F @ JL, R +�� ALF
K)>�R D<JLCWH<0MN�� A F B�JLC R N6, I T6.<0 F @OG�N .<C F GMD F H F 0EP F R GS� T�+-C F N .<+QG�JLN6,ON-P CEG�+QG F b �A~���0~)iY
 +-,^@�JLG>J C 0E.<,

P:�



R +C� A F K �O� .<,�G�JaB F H<+-0�+�B F G F 0EC .<C F @6� JLGMDOG�D F ~kw'$^e)p*fOG F CEG H<0MN�� A F B >

H$+-0EJ)+�� A F R 18H F s�F P +-. A G s�F CER 0MJaH G�JLN6,
yk� oAv&� 0 F + A 7 ; D/+-0M+-R G F 0MJLCEGMJ R @ F ,<CMJ G"1 J , CMJ�@ F G�D F +�@ K F R G F @

H<. A C F b � � i
yk� o�o�g8f 0 F + A 7 5 � � 9 B � J F ,�G @ F ,<CMJ G"1 b �

-
i

hAyAe)c8c�gAyAe 0 F + A 7 9 B � J F ,�G H<0 F CMCE.<0 F b �
-
i

$)eAx�oAp8v�f�� 0 F + A 7 5 9 B � J F ,�G K F A N R J G"1�b � - i
�/v*w:f�� 0 F + A 5 > 7 ; D/+-0M+-R G F 0MJLCEGMJ RW� J�@ GMD NQP +�@ K F R G F @zH . A C F b �Fi
h�g x8cke n p*f'� J ,�G F T F 0 7 � . A C F CMD<+�H F P .<,<R G�JLN6, GMN .<C F ��7 � C N ./+-0 F

�@+SK F 
 3 �E¤ +-. CMCMJ +-,
} ~����0xke 0 F + A 5 9 ,<T A F B +�@ F ��1FH<. A C F H A +Q, F � JLG�D ,)� + � JLCXb5@ F �

T60 F F C�i
�A~����0xke 0 F + A � 5 9 ,<T A F B +�@ F ��1DH<. A C F H A +-, F � JLGMD � � + � J COb5@ F �T60 F F C�i
h o8c&� 0 F + A 5 > 3k{ � N6JL,�G N-P J ,�G F 0MC F R GMJ N6, � F G�� F F , H<. A C F B Ja@A�

H A +Q, F +-,^@ ,)� + � JLC
J ,4+ .<,<J G � N � � JLGMD �A~���0~ C F GIG�N�7 >QP^> b R D F KQ+ A . F N-P ��@ N F CI, N-G + � F R G G�D F +-,<+ A 1�G�JLRS+ A CMN A . G�JLN6,�

�<. GIJ GW@<N F CI+ � F R G GMD F G�J�B F C2G F H > i

R N @ F B N6,<C2G�0�+ G F GMD F H F 02P N60uB +-,<R F NQP ?`_ 9 : ? N6, GMD F +C@ K F R G�JLN6, H<0ENk� ALF B 
�� F D/+SK F H F 0EP N60SB F @
G F CEGMC N-P � N-GMD GMD F C N ./+-0 F +-,)@ ¤ +-.<CMCEJ)+-, H<. A C F H<0EN I/A F CF� J G�D G�D F H<. A C F ,<N60SB + A H/+-0�+ A A F A GMN G�D F,)� + � JLC	b � � 5 � i +-,^@�+ G +-,�+-,<T A F GMN G�D F ,)� + � J C£b � � P { � i J , G�� N#@<J�B F , CMJ N-,<C >`R D F C N ./+-0 F H . A C F
.<C F @ � � � 7,
 �

-
� 7 5 � � 
 � - � 7 5 � � 
 � - � 7,
 +-,^@ � � 5�� 7 > � JLGMD CMJ � ALF K F A C NQP 0 F�I , F B F ,�G

J , GMD F @<NkB +-J , � 5 0 7 � � � 5 0 7 � 
'GMD<J C KQ+ A . F N-P � R N-0M0 F CuH N6,^@<C GMN D/+SK8JL,<T +�� N6. G�{63 � N6, F C +-R 0MN6CEC
G�D F H . A C F � J�@ GMD >�R D F ¤ +Q.<CMCEJ)+-, H<. A C F G F CEGMC . C F @ G�D F CM+�B F KQ+ A . F C NQP � � 
 �

-

 �
-

 +-,)@ � - 
��<.8G

� JLGMD � � 5 � 5 7�{���3k{ >lR D<JLC KQ+ A . F N-P � R N60E0 F CuH N6,^@<C G�N +�� N-. G K � N-, F C +-R 0EN6CMC G�D F H<. A C F � J�@ GMD
+QG CEJ � ALF K F A C NQP>0 F�I , F B F ,�G > ? N60 F +QR D G F CEGE� F H F 02P N60uB F @ 0E.<,<C +QG G�� N;
 P N6.<0�
 +-,^@ CMJ ��A F K F A C N-P
0 FJI , F B F ,�G$G�N FJ� +�B J , F G�D F N ./+ A J G"1 N-P G�D F ,�.^B F 0EJ RS+ A CMN A . G�JLN6, +-C G�D F 0 F CMN A . G�JLN6, N-P GMD F +�@ K F R G F @
H<. A C F JaB�H 0MN K F C > R D F 0M.<, C � JLG�D � � 5 � .<C F @ � F 0MNC� T60�+�@ J F ,�G�b N6. G^�/N��£iE� N-.<,^@/+-021 R N6,^@<J G�J N-,<C�

� D<J A F G�D F 0E.<,<C H F 0EP N-0uB F @4+QGI+-, +-,<T ALF G�N G�D F ,)�"+ � J C .<C F @6H F 0MJ N8@<JLR£� N-.<,^@/+-0EJ F C >? J T-.<0 F 7 � CMD N*� C�
>P N60 F +-R D G F CEG�
 GMD F +�@ K F R G F @�@ F ,<CMJ G"1 H<0MN I/A F +QG � � 5�� P JL, R NkBlH/+-0EJ CMN-,
� JLGMD G�D F +-,/+ A 1�G�J R + A CMN A . GMJ N6, >�R D F .)H^H F 0 G�� N�P 0�+�B F C N-P G�D<JLC I T-.<0 F @ F H<JLR G GMD F C N ./+-0 F H . A C F
� JLGMD � � 5 � +-,)@ � � P { � 
/� D<J ALF G�D F A N�� F 0 G�� NP 0�+�B F C @ F H J R G G�D F ¤ +-.<CECMJ +-, H<. A C F 0 F CE. A GMC > = ,F +QR D RS+-C F GMD F +-,<+ A 1�G�JLRS+ A @ F ,<CEJLG"1 H<. A C F D/+-CF� F F , +�@8K F R G F @ +6@<JLCEG +Q,<R F � - � � 5�� P 
 +Q,^@ JL, G�D F
I T6. 0 F GMD F + � J C H/+-0�+ A A F A G�N G�D F H<. A C F ,<N60uB + A D/+QC � F F , G�0�+Q,<C A +QG F @m��1�G�D<JLC +CB N6. ,�G�
 H F 0uB JLGMGMJ ,<T
R N�B�H/+Q0MJ CEN6,�N-P GMD F H<. A C F @<J CSH A +-R F B F ,�GIJ ,OG�D F ,�.^B F 0EJ RS+ A CMN A . G�JLN6,<C � JLGMD4GMD/+QGIN-PBG�D F +-,/+ A 1�G�JLRS+ A
CMN A . GMJ N6, >

R D F +C@ K F R G�JLN6, 0 F CE. A GMC CED<N�� G�D F FJ� H F R G F @�JaB�H 0MN K F B F ,�G � JLGMD JL,<R 0 F +-CEJ ,<T 9 ¢ ��0 F�I , F B F ,�GA F K F A � � 	
	 > = ,/+-R R .<0�+QR J F C +CH^H F +-0 +-C�@<J � .<CEJLK F CSH<0 F +�@<JL,<T;
 0MN6.<,)@<J ,<T N-P8CMD<+-0uH R N60E, F 0EC�
-+-,^@ R A JaH^H<JL,<T >= ,4� N-GMD G�D F C N ./+Q0 F H . A C F +-,)@ ¤ +-.<CMCEJ)+-, H<. A C F G F C2G�C�
`@<J � .<CEJLK F CuH 0 F +C@<J ,<T J C A JaB J G F @�GMN +C� N6.8G
N6, F � N-, F N6, F J G�D F 0 CEJ�@ F N-PBG�D F H<. A C F > ? N60 � � 	
	 � 3 G�D F 0MN-.<,^@<JL,<T NQP G�D F C N .<+-0 F H<. A C F +-,)@ G�D F
R A J�H^H J ,<T N-P G�D F ¤ +Q.<CMCEJ)+-,lH<. A C F +-0 F N .<JLG F C F K F 0 F <J , G�D F A +QGMG F 0 RS+-C F GMD F H<. A C F J G�C F A P CuH/+Q,<C>+C� N6.8G

{-5



? JLT6.<0 F 7 � � s�F , CMJLG"1mH<. A C F JL, G�D F +�@ K F R GMJ N6, G F CEGMC�P N60 3 s T-0MJ�@ C�+QG � � 5�� P^> : 18B � N A C 0 F H 0 F C F ,�G,�.^B F 0MJLRS+ A 0 F CE. A GMC .<CMJL,<T T60MJa@<C � JLGMD6@<J � F 0 F ,�G ALF K F A C N-PB0 FJI , F B F ,�G�� � 	
	 b 3 
 P 
/+-,^@6�8i >

{87



G�� N � N6, F C�
�� D<J R D JLC GMD F +�H^H 0MN � J�B +QG F CuB N8N-GMD<J , T A F ,<T-GMD J , � � ¢ P N60 + CEJ ,<T A F @ J CMR N6,�G�JL, . JLG"1 >? N60 � � 	
	 � P GMD F G�0 F +QGuB F ,�G�N-P GMD F C N .<+-0 F H . A C F J C CMJLT6,<J I RS+-,�G A 1�� F GMG F 0�
��<. G�GMD F +CB�H A JLGM.^@ F N-P
G�D F ¤ +-. CMCMJ +-, J C C2G�J A A 0 F @ .<R F @ ��1 +�� N6. G#{-5�� > = , G�D J C R +-C F G�D F C N ./+-0 F H . A C F @<J CER N6,�G�JL,�.<JLGMJ F C
+-0 F C2G�J ALA � F J ,<T 0 F CMN A K F @ � JLG�D 3 � = � N6, F C�
��<. G GMD F � N6, F C +-0 F ,<N�� +�P +-R GMN60 N-PI3k{�CuB + A ALF 0�G�D<+-,
G�D F H<. A C F � Ja@ G�D > � JLGMD CEJ ��ALF K F A CIN-PB0 F�I , F B F ,�G GMD F C�+�B F � F D/+SK8JLN60 J C Nk�<C F 02K F @ P N60 G�D F C N ./+-0 F
H<. A C F 
�� D J A F GMD F +�B�H A JLGM.^@ F N-P G�D F ¤ +-.<CECMJ)+Q,�H<. A C F JLC$, N*� �k= ��N-P JLGMC'J ,<J G�J)+ A KQ+ A . F >�R D F +�� C F , R FN-P�@<JLCuH F 0ECMJLK F�F�� F R G�C	b J F > N6CER J A A + G�J N-,�i�@ F CuH<J G F GMD F D<JLT6D N60S@ F 0>N-P�G�D F � � ¢ JL,�G F 0SH N A +-,�G�C J C�@<. F GMN
G�D F F , P N60ER F B F ,�GIN-P�B N-,<N-G�N-,<J R JLG"1 J ,OG�D F � � ¢ + A T6N60EJLG�D)B >

R D F @ J)+-T6N-,/+ A 0E.<,<C +-0 F R N-,<CMJLCEG F ,�GD� J G�D G�D F 0M. ,<CF� D J R D � F 0 F H/+Q0�+ ALA F A G�N�G�D F ,)� + � JLC�
�� JLGMD
G�D F H N6CECMJa�<J A JLG"1�N-P +C A J T6D�G�+�B N-.<,�G�N-P FJ� GM0�+OCuH<0 F +�@ J ,<Tz� F D<JL,^@�G�D F H<. A C F > ? N�� F K F 0�
 ,<N-G F G�D/+ G
� F D/+SK F @ F G F 0uB J , F @�@ F ,<CMJ G"1 KQ+ A . F C P N60 G�D F @ J)+-T6N-,/+ A 0M. ,<C���1 J ,�G F 0uH N A +QGMJ N6, + A N6,<T G�D F T60MJa@
@<J +-T6N6,/+ A >ER D F J ,�G F 0uH N A + G�J N-,mH N6J ,�G�C +Q0 F ,<N-G R F ,�G F 0 F @ N6, GMD F H<. A C F C�
 CMNOG�D F @ F ,<CMJ G"1�@<N F C ,<NQG
+ A �@+S1 C G +�� F N6,�J G�CWB + � J�B .^B KQ+ A . F b$H/+-02G�JLR . A +-0 A 1 JL,G�D F A N�� F C2GS�"0 F CEN A . GMJ N6,�R +-C F i >

R D F C F 0 F CM. A G�C +-0 F R N6,<CMJLCEG F ,�G6� J G�D F +-0 A J F 0OCEGM.^@<J F C4N-P A J , F +-0O+�@ K F R G�J N-, � JLGMD � � ¢ b F > T > 

� + ALF C�+C��7 �kK:G i >�R D F 14CM. T6T F C2G GMD/+QG�
 JL, N-0u@ F 0 GMN�H 0 F C F 02K F ,/+Q0M0MN�� �<N*� P F +QGM.<0 F C JL, ?`_ 9�: ?�
/G�D F
B + � J�B .^B 9 ¢ � 0 F�I , F B F ,�G ALF K F A CED<N6. A @ � F R D<N6C F , CMN GMD/+QGN� N6, F C J , 0 F�I , F @ 0 F T6JLN6,<C +Q0 F + G ALF +-C2G
+ P +-R GMN60 { � 7 5 CSB + ALA F 0>G�D/+Q,4GMD F ,<+-0M0EN*� F C2G P F +QG�. 0 F CIN-P J ,�G F 0 F C2G > = , R +-C F C JL,�� D J R D GMD F P F +QGM.<0 F C
+-0 F T F , F 0�+ G F @ ��1�CED<N R�� Clb 0�+QGMD F 0 GMD/+-,�B N K8JL,<T � J G�D�G�D F �/.<J�@/i�
 GMD F 0 F CMN A . G�JLN6,�0 F N .<J 0 F B F ,�G JLC
,<N-G +-C C F K F 0 F 
>+QC F 0E0MN60EC T F , F 0M+QG F @ J , GMD F H<0 F CED<N8R�� 0 F T6J N6, +-0 F @<0MJ K F , J ,�G�N GMD F CED<N R�� 0�+ G�D F 0
G�D<+-, +QR R .)B . A + G�J , T +-C JLG H<0ENkH/+-T6+QG F C >
	 ��� � ��� ��
� 
 ��� � � ; � � ����� � 9������ � �"����� � � � � �
R D F H<0ENk� ALF B N-P$+ � J ,^@�GM.<,<, F A R N6,�G +-JL,<J ,<T+CEG F H��@+-C I 0MC2GE@ F CER 0MJa� F @ ��1 M B F 0E1�bE7 � � K i�
/� D<N.<C F @ JLG G�N R NkBlH/+-0 F C F K F 0�+ A D�18@<0ENA@ 1 ,/+CB JLRS+ A B F G�D<N8@<C�� D<J R D +Q0 F N-, A 1 N-P D<JLCEGMN60MJLRS+ A J ,�G F 0 F CEG ,<N�� >
� N8N8@)�>+-0u@ +Q,^@ ; N A F A A + b27 �kK�P i A +QG F 0 .<C F @ JLG GMN R N�B�H/+Q0 F C F K F 0�+ A B N60 F +�@8K-+Q,<R F @¡B F G�D<N8@<C�

J , R A .)@<J ,<T � � ¢4> 9 A G�D<N6. T6D JLG D/+-C ,<N +-,/+ A 1�G�J R + A CEN A . GMJ N6,S
 GMD<J C#H<0ENk� ALF B�JLC . C F P . A � F R +-.<C F JLGFJ�8F 0MR JLC F C +OR N8@ F � C +��<J A JLG"1�G�N4D/+-,)@ A F .<, CEG F +�@ 1 CMD N8R���JL,�G F 0M+-R GMJ N6, C JL, B . A GMJ�H ALF @<JaB F ,<CMJLN6,<C > = G
+ A CMN#H<0MN K J�@ F CI+-, FJ� +�BlH A F N-P G�D F . C F N-P ?`_ 9 : ?�G�N CEN A K F H 0MNk� ALF B C � JLGMD4JL0M0 F T6. A +-0 � N6.<,^@<+-0MJ F C >

R D F H<0ENk� A F B . C F C + G�� NC��@<J�B F ,<CEJ N6,<+ A 0 F R G +-, T6. A +Q0 @<NkB +-JL, G�D 0 F F . ,<JLGMC � J�@ F +-,^@�N6, F .<,<JLG
D<JLT6D > q F G�� F F ,B, � 5 �|��+Q,^@ , � = + A N-,<T G�D F ,)� + � JLC J C + CEG F H 5 > 3 . ,<JLGMC D<J T-D >�R D F CEG F H JLC
G�0 F +QG F @ +-C�+ 0 F � F R G�J , Tz� N6. ,^@/+-021,
�+QC +-0 F G�D F A N�� F 0�+-,^@ .)H^H F 0£� N6.<,^@/+Q0MJ F C�J ,4G�D F � @<JL0 F R G�JLN6, >? N60 GMD F 0EJ T6D�GS� D/+-,^@ ,6� N6.<,^@<+-0E1l� F . C F +-,ON6.8GW�/N�� b/� F 0MN T-0�+�@<J F ,�G�i�� N6. ,^@/+-021 R N6,^@<J G�J N-,�
8� D J A F
N6, G�D F A F P Gd�"D/+Q,^@ CMJa@ F � F .<C F +Q, J ,J�/N�� � N-.<,^@/+-021 > = , G�D F J ,J�/N�� � N-.<,^@/+-021�� N-, F C	� F C F G G�D F
@ F ,<CMJ G"14GMN �

-

 G�D F H<0 F CECM.<0 F G�N �

-

 +-,^@4G�D F K F A N R JLG"1OGMN � - 
0� JLGMD GMD F A +QGMG F 0 @<JL0 F R G F @mH/+-0M+ A ALF A GMN

G�D F ,)� + � J C >rR D F @<N�B +-JL,�JLGMC F A P$J C + A CMNOJL,<JLGMJ)+ A J�� F @6� J G�D�GMD F C F KQ+ A . F C > ? N60 GMD F M B F 0E1 H 0MNk� ALF B
� F .<C F

�
-
� 7 � P �

-
��7 � ��7 � P � - � = 0 b P�G i

� D<JLR D R N60E0 F CSH N-,^@<CG�N + ¢ +-R D = �/N�� > q F RS+-. C F G�D F N6. G^�/N�� JLC CE.^H F 0MCEN6,<J R G�D<0EN6.<T6D<N-. GG�D F
RS+ A R . A +QGMJ N6,�
�� F @<N ,<NQG F�� H F R G 0 F � F R GMJ N6, C P 0ENkB�GMD F 0MJLT6D�GS�"D<+-,^@�� N-.<,^@/+-021 >

R D F +C@^@<JLGMJ N6,<+ A 0M.<,�GMJ�B F H<+-0�+�B F G F 0EC CE.^H^H A J F @�� JLGMD G�D F �/v-�)w:f:g��0eAx H<0MN�� A F B +-0 F A JLCEG F @ JL,
R +�� A F �)>lR D<JLCFH 0MNk� ALF B JLC R N6, I T6.<0 F @ GMN . C F G�D F H F 0EP F R GS� T�+-C F N ./+ G�J N-, N-P>CEG�+QG F b �A~���0~)i � JLGMD
�A~����0~ C F G G�N�7 >QP^> � F + A CEN C F G } �0~ } � = 
(�/�0~ } � 7,
 � % x�o8p�0 } ��7*{)
/+-,)@ � % x�o8p�0�� � P JL,4N-0u@ F 0
G�NOR 0 F +QG F +T60EJ�@m� J G�D�GMD F R N60E0 F R GE@<JaB F ,<CMJLN6,<C >ER D F K F 0ECMJ N-, NQPXw v&$/v*w)e w0o&�0~^v-� CM.^H)H A J F @ � JLGMD

{63



? JLT6.<0 F 3-5A� s�F , CMJLG"1 +-,)@ K F A N R J G"1�J , GMD F M B F 021�� J ,^@4G�.<,<, F A G F C2G£H<0ENk� ALF B 
 +-C R NkB�H . G F @6� JLGMD
?`_ 9 : ? > 9 3 s T60MJa@z� JLG�D I K F ALF K F A C NQP 0 F�I , F B F ,�G JLC .<C F @ >

{ =



? J T6. 0 F 3-5A� s�F ,<CEJLG"1�+-,)@4K F A N R J G"1JL,�GMD F M B F 0E1�� JL,^@OG�.<,<, F A G F CEG H<0MN�� A F B b R N6,�G�JL, . F @�i >

{ P



G�D J C�H<0MNk� A F B +C@^@<C G�D<0 F F GMNkHA� A F K F A � A N8R���C@+ A N6,<T GMD F A N*� F 0 A F P GS� D/+-,^@ R N60E, F 0 N-P GMD F T-0MJ�@ G�N R N K F 0
G�D F 0 F T-J N6, JL, P 0EN6,�G N-P G�D F C2G F H > ? J ,<+ A A 1,
*� F .<C F } x&% o*g��AwA~ky�� � 2�3 = b .<C F 0�� N6.<,)@/+-0E1 R N6,)@<JLGMJ N6,�i
+-,^@ } y.% o*g�)wA~ky�� � 2�3 7�b N6.8GW�/N�� � N-.<,^@/+-0210i G�N J ,<C2G�0M. R G ?�_ 9�: ? GMN .<C F G�D F R N60E0 F R GW� N6.<,^@<+-0E1
R N-,^@<JLGMJ N6, C J ,G�D F ,6@<J 0 F R G�J N-, > q>N6.<,)@/+-0MJ F C JL,�GMD F � @<JL0 F R G�JLN6,�+-0 F 0 F � F R G�JL,<T6b�2 3-58i >H ,�G�J A � � 7 3 G�D F �/N�� JLC .<, CEG F +�@ 1F
 FJ� D<J�� JLG�JL,<T�B . A G�JaH A F CED<N8R�� 0 F � F R G�J N-,<C +-,^@ JL,�G F 0M+-R GMJ N6,<C
� F G�� F F ,�@<J � F 0 F ,�G G"18H F C@N-P�@<JLCMR N-,�GMJ ,�.<J G"1 > ? JLT6.<0 F 3-5 CMD<N�� C@GMD F F K6N A . G�JLN6, N-P�@ F ,<CEJLG"1 +-,^@ K F A N8R��
JLG"1#� F G�� F F , � � 5 +-,)@ � � P b G�D F H F 0MJLNA@ R N6, CMJ�@ F 0 F @���1 � N NA@A�@+-0S@ +Q,^@ ; N ALF ALA +8i > = BlB F @<J)+ G F A 1
+ CED<N8R�� P N60uB C�@<J 0 F R G A 1 J , P 0MN6,�G>N-P G�D F CEG F H�+-,^@z� F T6JL,<C GMN B N K F C A N�� A 1 +��@+S1 P 0MNkB JLG > : JaB . A G�+��
, F N6.<C A 1 GMD F CED<N R�� R .<0EK F C +-0MN-.<,^@ GMD F R N60M, F 0�N-P GMD F C2G F HS
 FJ� G F ,^@<JL,<T P +-02G�D F 0 @<N�� ,<C2G�0 F +�B +Q,^@
T60EN*� JL,<T J , CMJ�� F .<,�G�J A JLG>CEGM0MJ�� F C@GMD F .^H^H F 0W� N6.<,^@<+-0E1 �E.<CEG + P G F 0 � � 5��|{ >`R D F R N60M, F 0@N-P GMD F CEG F H
� F R N�B F C + CEJ ,<T6. A +-0XH N6JL,�G�
)� J G�D4+ 0�+-0 F P +-R G�J N-,P +-,�R N6,<, F R GMJ ,<T GMD F CEG�J A A T�+-C �E.<C2GI+�� N K F GMD F CEG F H
G�N4G�D F CMD N8R�� F @ T�+-C J , P 0MN-,�G N-P@JLG >�M ,�GM0MNkH�1 F 0E0MN60EC T F , F 0M+QG F @ JL, GMD F K J R J ,<J G"1 N-P G�D<JLC CEJ ,<T-. A +-0
H N6J ,�G#H<0ENA@<. R F + ,�.^B F 0EJ R + A � N6.<,^@/+Q0E1 A +S1 F 0 +�� N6. G N6, F � N6, F G�D<JLR�� + A N-,<T�G�D F CE.<0EP +-R F NQP G�D F
CEG F H > � N NA@A�@+-0S@ +Q,^@ ; N ALF ALA +0 F @<.<R F G�D J C F�� F R Gr��1 0 F C F GEG�JL,<T4GMD F � N6, F C JaB�B F @<J +QG F A 1�� F D<JL,^@
G�D F R N60M, F 0 G�N R N6, C F 02K F F ,�G�0ENkH�14+-,^@OG�D F CM.)B N-P F ,�G�D/+ A H�14+-,^@4CuH F R J I RE��J , F G�JLR F , F 0MT-1OGMD<0MN6. T6D
G�D F 0M+-0 F P +-R GMJ N6, > ? N�� F K F 0�
 � F +-0 F A F CMC J ,�G F 0 F CEG F @ D F 0 F JL,40 F H<0ENA@ .<R JL,<T G�D F F�� +QR GICMN A . G�JLN6,G�D<+-,
J ,�K F 0EJLP 1 J ,<TGMD F R N8@ F +-,)@ F�� +�B JL,<J , T G�D F � F D<+ K JLN60�N-P CM.<R D ,�.^B F 0MJLRS+ ABF�� F R G�C +-C 0 F CMN A . G�JLN6,�JLC
J , R 0 F +-C F @�
�CMN	� F @ N , N-G +�H^H A 1 GMD<J C +�@^@<J G�J N-,/+ A � N6. ,^@/+-021 R N6,)@<JLGMJ N6, >�R D F F 0E0MN60EC', F +Q0 G�D F R N60M, F 0
0 F CM. A G JL, + C A JLT6D�G N K F 0 F�� H/+-,<CEJ N6, N-P@GMD F T6+-C GMD F 0 F +-,^@ +�� F +�� Nk� A J N . F CMD<N R�� � D F 0 F G�D<JLC T�+QC
�/N�� C��/+-R�� G�N��>+-0u@ G�D F CEG F H > 9 G>+ ALA 0 F CMN A . G�JLN6,<C�� F + A CMN C F F J ,�G F 0�+QR G�JLN6,<C�� F G�� F F ,G�D F ,�.^B F 0MJLRS+ A
� N6.<,^@/+Q0E1 A + 1 F 0I+-,^@OGMD F 0 F � F R G F @�CED<N R�� C � D<JLR D +�H)H F +-0 A +QG F 0 JL,�GMD F RS+ A R . A +QG�JLN6, >

q 1 � ��7 GMD F CMD<N R�� 0 F � F R G F @ P 0MNkB G�D F .^H^H F 0 �>+ ALA D/+QC	B N K F @�@<N�� ,:�@+-0S@ +Q,^@�D/+-C + A B N6CEG
CEGM0M.<R�� GMD F GMNkH N-P�G�D F C2G F H >OR D F JL,�G F 0EC F R G�JLN6,l� F G�� F F ,G�D F H<0EJ�B +-0E1 +-,^@ 0 F � F R G F @CED<N R�� CX� F T6J , C
+QG , � 7 � P {m� D F , GMD F 0 F � F R G�JLN6, I 0MC2G P N60uB C +QG � � 5��L�:{)
 GMD F , B N K F C G�N�GMD F�A F P G�
'0 F +-R D<JL,<T, � 5 � � { +QG � ��7 > 9 CIJ GWB N K F C�
 GMD F +-,<T ALF � F G�� F F , G�D F J , R J�@ F ,�G CMD<N R��O+-,)@4GMD F �@+ ALA J , R 0 F +-C F C
.<,�G�J A�� � 7 �|{)
 + GF� D J R D�H N6J ,�G JLG F�� R F F @<C G�D F B + � J�B .^B +-,<T ALF P N-0 0 F T6. A +-0 0 F � F R G�JLN6,¡b P 5 � P N-0
� ��7 � P i$+-,^@�� F T-J ,<C>GMN P N60SB + ¢ +-R D�CEG F B >O¢ F +-,:� D<J A F GMD F 0 F � F R G F @ CED<N8R�� D/+-C@J G�C F A P�0 F � F R G F @
P 0MN�B GMD F G�NkH NQPIGMD F CEG F H�
 +-,^@ D F 0 F GMN8N GMD F H N6J ,�G N-P JL,�G F 0EC F R G�JLN6, B N K F C A F P G��@+Q0u@�
 0 F +-R D<JL,<T, � 7 �|�:{ ��1 � � 3 > R D F C F R N6,^@ 0 F � F R G�J N-,¡H<0MNkH<+-T�+QG F C �<+-R�� GMN*�>+-0S@ G�D F GMNkH N-P GMD F T60EJ�@�

0 F +-R D<JL,<T�JLG +QG � � 3 �|{ +Q,^@ P N60uB J , T +�G�D<JL0u@ 0 F � F R G�JLN6, > q 1 G�D<JLC G�JaB F J , A N�� �"0 F CEN A . GMJ N6, 0M. ,<C
� F C F F + C F R N-,^@ ¢ +-R D C2G F B P N-0uB J ,<T +QG G�D F CMD<N R�� 0 F � F R GMJ N6, P 0MNkB G�D F G�N�H N-P@GMD F C2G F H�'G�D<JLC
0 F CM. A G�C P 0MN�B G�D F JL,�G F 0M+-R GMJ N6, N-P G�D F CED<N8R�� � J G�D G�D F ,�.^B F 0EJ R + A � N-.<,^@/+-021 A +S1 F 0�
�� D<JLR D R +-.<C F C
G�D F +-,<T ALF N-P J , R J�@ F ,<R F G�N J , R 0 F +-C F P +-CEG F 0@G�D<+-,OJ ,GMD F R N6,�K F 0MT F @4CMN A . G�JLN6, > ? JLT6.<0 F 387 R NkB�H<+-0 F CG�D F @ F ,<CMJ G"1 I<F A @ +QG � � P +-C R NkBlH<. G F @���1 ?`_ 9 : ? .<CEJ ,<T C F K F 0M+ A @ J � F 0 F ,�G B + � J�B .^B A F K F A C
N-P 0 F�I , F B F ,�G > § N-G F GMD/+QG G�D F CMJ�� F N-P>G�D F +-0EGMJ I R J)+ A ¢ +-R D 0 F � F R G�J N-,�@<J�B J , J CMD F C +-C 0 F CEN A .8G�J N-,
J�BlH<0EN K F C >

R D F CMD F +-0 � N6, F � F D J ,^@ GMD F I 0ECEGEb � 0 F + A 	8i ¢ +QR DOCEG F B H 0MN8@<.<R F C +-,<N-GMD F 0 J ,�G F 0 F CEG�JL,<T ,�.^B F 0t�
J R + A'F�� F R G�
 K JLCMJ�� A F +QG � � = +Q,^@ � � P � � F A K JL,A�t? F A B D<N A GY� +�B�H A J I RS+QGMJ N6, N-P@, .)B F 0MJ R + A F 0E0MN60EC
T F , F 0M+QG F @+QG'GMD F CMD<N R�� J ,�G F 0MC F R GMJ N6, >`R D F �@+SK F G�D�.<C$T F , F 0�+ G F @lH<0ENkH/+-T�+ G F CO@<N�� ,<C2G�0 F +�B +-,^@ JLC
0 F P 0�+-R G F @ ��1 G�D F C F R N-,^@O+-,^@ G�D J 0u@ 0 F � F R G F @ CMD N8R���C >OR D<JLC F�� F R G J C$+ A CMN C F F ,JL, G�D F RS+ A R . A +QG�JLN6,<C
N-P � N8N8@)�>+-0u@ +-,^@ ; N ALF ALA +J
-+ A GMD<N6.<T6D G�D F J 0'0 F CMN A . G�JLN6,r�>+-C'G�N N A N�� G�N RS+CH G�.<0 F G�D F @ F G +-J A F @ F @^@ 1
CEGM0M.<R G�.<0 F � F C F F > ? J T-.<0 F 363 CMD N*� CIG�D F @ F G +-J A N-P GMD<J C C2G�0M. R G�. 0 F +QG � � = N-, T60EJ�@<C � J G�D4C F K F 0M+ A
@<J � F 0 F ,�G ALF K F A C N-P$0 F�I , F B F ,�G >�R D F F=� F R GF@<N F C ,<N-GE@ J C�+CH^H F +-0 � J G�D J ,<R 0 F +-CMJL,<TO0 F CMN A . G�JLN6,�
 P N-0
G�� N 0 F +-CMN-,<C > ? J 0ECEG�
 GMD F J ,<C2G +��<J A J G"1�+�BlH A J I/F C , .)B F 0MJ R + A F 0M0MN-0MC T F , F 0�+QG F @ +QG G�D F CMD N8R�� J ,�G F 0d�
C F R GMJ N6,�
 ,<N B +QGEG F 0 D<N�� CuB + ALA > :8F R N6,^@S
 � � ¢ RS+CH G�.<0 F C G�D F C A N�� A 1�B N K J ,<T;
$, F +-0 A 1 K F 0EG�JLRS+ A

{k{



? JLT6.<0 F 387�� s�F ,<CMJ G"1 +QG � � P JL, GMD F M B F 021 � J ,^@ G�.<,<, F A G F C2G H 0MNk� ALF B 
>+QC R NkB�H . G F @ � JLGMD?`_ 9 : ?�. CMJ , T C F K F 0�+ A @ J � F 0 F ,�G ALF K F A C N-PB0 FJI , F B F ,�G >

{��



? JLT6.<0 F 363A� s�F G +-J A N-P G�D F � F A K J ,8�t? F A B D<N A GY�>JL,<CEG�+��<J A JLG"1 C F F ,+QG � � = J , G�D F M B F 021 � J ,^@ GM.<,<, F A
G F CEG H<0ENk� A F B P N60 C F K F 0�+ A @<J � F 0 F ,�G ALF K F A C N-PB0 FJI , F B F ,�G >

{ G



R +�� ALF � �O� .<,�G�J�B F H/+-0M+�B F G F 0MC .<C F @�� JLG�D�G�D F �/v-�Aw:f�g��^eAx G F C2G H 0MNk� ALF B >

H$+Q0MJ)+C� A F R 18H F s�F P +-. A G s�F CMR 0MJaH G�JLN6,
h ~���%�vCe��8f 0 F + A 7 9 B �<J F ,�G H<0 F CMCE.<0 F b �

-
i

yk� o ~���%�v�e��8f 0 F + A 7 >LP 9 B �<J F ,�G @ F ,<CMJ G"1 b �
-
i

�/v-�Aw $)eAx 0 F + A = = ,J�/N�� K F A N R J G"1 b � - i
¢ +-R D C2G F B � JLGMD N6, A 1 7�� 3 � N6, F C N6, +-,�1 T60MJa@�
 CEN +-C J GrB N K F C P 0MNkB N6, F R N A .^B , N-P � N-, F C GMN
G�D F , F�� G�
 +-0EGMJ I R J)+ A � JL,^��CIP N-0uB , F +-0 G�D F J ,�G F 0MC F R G�J N-,�
 H<0MN K J�@<JL,<T G�D F C F F @6H F 0EG�. 0u�/+QGMJ N6,�P N60 G�D F
J , CEG +C�<J A JLG"1 >�R D<JLC F=� F R G@R +-,�� F 0 F @<. R F @z��1 .<CEJ ,<T + CSB + ALA +�B N6.<,�G>NQP FJ� GM0�+r@<JLCMCEJ�H/+QGMJ N6, GMN CuB F +Q0
N6. G GMD F CMD<N R�� 
>+QCl@ J CMR .<CMC F @ ��1 ; N A F A A + +-,^@ � N N8@)�@+Q0u@ bE7 ��K�P i > R D<J C G F ,^@ F ,<R 1 N-P H D�1 CEJ RS+ A
J , CEG +C�<J A JLG�J F C G�N +�BlH A J P 1 , .)B F 0MJ R + A , N6J C F K8J K J�@ A 1�@ F B N6, CEG�0M+QG F C G�D F , F F @ G�N FJ�8F 0MR JLC F RS+-.8G�J N-,
� D F , J ,�G F 0uH 0 F GMJ ,<T P F +QG�.<0 F C J ,�CE.^H^H N6C F @ A 1OR N6,�K F 0MT F @�RS+ A R . A +QG�JLN6,<C >? J ,<+ A A 1,
W� F ,<N-G F G�D/+QG�JL, D<J T6D8�"0 F CMN A . G�JLN6, 0E.<,<C�� JLG�D ?`_ 9�: ? � F + A CMN C F F CENkB F � F A K J ,A�
? F A B D<N A GY� 0EN A A .^H +QG G�D F ,�.^B F 0EJ RS+ A � N6.<,^@/+Q0E1 A +S1 F 0 + A N6,<T G�D F GMNkH N-P G�D F C2G F H >4R D<JLC J C ,<NQG
H<0 F C F ,�G J , � N NA@A�@+-0S@�+-,)@ ; N A F A A +J� C R + A R . A +QGMJ N6,S
^H<0 F CM.^B +�� A 1�� F RS+-.<C F G�D F J 0IT60EJ�@40 F CEN A .8G�J N-, JLCA N�� F 0Xb R N60M0 F CuH N6,^@ J ,<TIG�N G�� N ALF K F A C N-P/0 F�I , F B F ,�G P N60 .<C�i +-,^@D� F RS+-. C F N-P8G�D F J 0 CuH F R J)+ A G�0 F +QGuB F ,�G
N-P G�D F CEJ ,<T6. A +-0 H N6JL,�G >

� � �_	�� � � ���`��� � �  	���� ��� � ���

?`_ 9 : ?�JLCW@ F CEJ T6, F @ GMN�� F F +-C21OG�N R N-, I T6.<0 F 
 .<C F 
 +-,^@ FJ� G F ,^@ > ; N6, I T6. 0�+QGMJ N6, +-,^@4.<C F J ,�K-N A K F
C F A F R G�JL,<TmH<+-0EGMJ R . A +-0 C F G�C N-P JL,<JLGMJ)+ A +-,^@4� N6.<,)@/+-0E1 R N6,^@<J G�J N-,<C�
�H<D�1 CMJ R CrB NA@ . A F C�
B+-,^@ CEN A .8G�J N-,
+ A T6N60MJ G�D^B C�
B+-CF� F A A +QC C F GMG�JL,<T GMD F KQ+ A . F C NQP H/+-0�+CB F G F 0ECr� D<JLR D R N6,�G�0EN A G�D F CEJ�B . A +QGMJ N6, >�M � �
G F ,<CMJLN6, J ,�K6N A K F C GMD F +�@^@<J G�JLN6, N-P , F � H<0MNk� A F B C�
OH<D�1 CMJLR C�
 +-,^@ + A T6N60MJ G�D^B C GMN CM.<J G GMD F .<C F 0�� C
0 F N .<J 0 F B F ,�G�C > = ,4G�D<JLC C F R G�JLN6,�� F @ F CER 0MJa� F J ,�CENkB F @ F G +QJ A G�D F C2G�0E.<R GM.<0 F N-P GMD F ?`_ 9 : ? CEN6.<0MR F
R N8@ F 
 GMD F P N60uB +QG N-PBG�D F R N-, I T6.<0M+QG�JLN6, I/A F C�
 +-,^@4G�D F 0E.<,�G�J�B F H/+-0M+�B F G F 0MCI+-,^@ N6. GjH . G P N60uB +QG�C
+SKQ+-J A +�� A F > � F + A CENl@ J CMR .<CMC GMD F CEG F H<C + .<C F 0 , F F @<C G�N G +C� F J ,�N60u@ F 0@G�N R . CEG�N�B J � F G�D F R NA@ F >
����� � �����
	 ���	� ���	� � � 
� ����� � � � 9�
��
9 , +��<C2G�0M+-R G 0 F H<0 F C F ,�G +QGMJ N6,4N-P G�D F	I 0ECEGS� T F , F 0�+ G�J N-, ?�_ 9�: ?�R N8@ F +-0ER D<JLG F R GM.<0 F +�H)H F +-0MC JL, ? J TC�
.<0 F 3 =)> = , G�D<JLC I T6.<0 F 
�CEN A Ja@ A JL, F C�� JLG�D G�0MJ +-,<T ALF C�@ F ,<NQG F JL,<D F 0EJLG�+-,<R F 0 F A +QG�JLN6,<CED<J�H<C�
C� D<J A F @/+-CMD F @A JL, F C JL,^@<JLRS+QG F J ,<C2G +-,�GMJ)+QGMJ N6,�0 F A +QG�JLN6,<CMD J�H<C > M +-R D � N � 0 F H<0 F C F ,�GMC +OR A +-CMC�
�� D<J R D CM.^H)H A J F C	@/+QG�+
CEGM0M.<R G�.<0 F COG�N J G�CCE.^� R A +QCMC F C�+-,^@ B F G�D NA@<C G�N JLGMCRS+ A A JL,<T R A +QCMC F C > = G + A J R J � F @'B F G�D NA@ ,/+CB F C
0 F H<0 F C F ,�G4K J 02G�./+ A P .<,<R GMJ N6, C�
 � D<JLR D +Q0 F C�+ G�J C I/F @ ��1 CM.^� R A +-CMC F C > 9 C4GMD<J C I T6.<0 F CED<N�� C�
�G�D F
@<0EJLK F 0	B N8@<. ALF R N6,�G�0MN A C�G�D F H<0MJL,<R JaH/+ A @<+QG +C2G�0M. R G�. 0 F C .<C F @ ��1�G�D F R NA@ F 
�B +C� JL,<T GMD F B + KQ+-J A �
+�� ALF G�N CEN A K F 0 Nk� � F R GMC G�D/+QG JLG JL,<CEG�+-,�G�J)+ G F C P 0MNkB G�D F KQ+-0EJ N6.<C R A +-CMC F C N-P H<D�1 CMJ R C CMN A K F 0EC > ? N60
G�JaB F ��@ F H F ,^@ F ,�G H<0MNk� A F B C�
 GMD F @<0EJLK F 0 .<C F C G�JaB F �"CSH A J GMG�JL,<TOG F R D<,<J N . F C G�N R N�B�H N6C F G�D F @ J � F 0d�F ,�G CEN A K F 0EC >ER D F CMN A K F 0MC +Q0 F @<J K J�@ F @�J ,�G�N @<J � F 0 F ,�G R A +-CMC F C�N-,�G�D F �<+-CMJLC�N-P'G�D F J 0 +��<J A JLG"1 G�Nz� F
R N�B�H N6C F @ J ,4G�D<JLC P +-CED<J N6,�+-,^@ .^H N6,�,/+ G�.<0M+ A @<J � F 0 F ,<R F C�J ,�CEN A .8G�J N-,mB F G�D NA@ b F > T > 
�D�1AH F 0S� N A J RCMN A K F 0MC P N60 D�1A@ 0MN8@ 1 ,/+�B J R C�
 F A A J�H GMJ R�CEN A K F 0ECIP N60 0M+�@<J)+ G�J N-,�+-,^@4T60�+SK JLG"1F
 ¥ s M CEN A K F 0ECIP N60 CEN6.<0MR F

{ K



? J T-.<0 F 3 = � 9 0ER D<JLG F R GM.<0 F N-P G�D F ?`_ 9�: ?�R N8@ F >
G F 0uB C�
 F GMR > i >�R D F +�@/+�H8G�JLK F B F CMD 0 F�I , F B F ,�G A J��<0M+-0E1 J C'G�0 F +QG F @ JL, G�D F C�+�B F �@+S1 +-C G�D F CMN A K F 0MC >
R D F B F +-,<CF��1 � D<JLR D G�D F @<0EJLK F 0 CMD/+-0 F CD@/+QG +�� JLGMD G�D F CEN A K F 0 N�� � F R G�C JLC G�D F H<0MJaB +-021m�>+S1 JL,
� D<JLR D�GMD F +-0ER D<JLG F R GM.<0 F + � F R G�C@GMD F N K F 0M+ A A H F 0EP N60SB +-, R F N-P G�D F R N8@ F > ; D<N-J R F C D F 0 F 
/J ,ON-0u@ F 0@N-P
@ F R 0 F +-CMJL,<T�H F 0EP N-0uB +-,<R F +-,^@JL,<R 0 F +-CEJ ,<T�� FJ� Ja�<J A JLG"1,
�JL,<R A .^@ F T A Nk�/+ A B F B N6021,
8+-0MT6.)B F ,�Gd��H/+QCMCMJL,<T;

+-,^@ B F CEC�+-T-J ,<T > ? N60 D J CEGMN60MJLRS+ A 0 F +-CMN-,<C�
 +-,^@ P N60 G�D F CM+�� F N-P H F 02P N60uB +-,<R F 
 ?`_ 9 : ? 7 > � .<C F C
T A Nk�/+ A B F B N6021 GMNlB +-,/+QT F B +Q,�1 N-P G�D F C F J ,�G F 0EP +-R F C >

R D F R NA@ F C�� F D/+SK F �<0MN6. T6D�G G�N-T F GMD F 0BJ , ?�_ 9�: ? � J ,<R A .^@ J ,<T G�D F ���W¥ ¢mMOR ? M H : D�18@<0MN8@ 1:�
,/+�B J R + A CEN A K F 0�
 CSH F R J + A J � F @ F N ./+QG�JLN6,A� N-P �"C2G +QG F +-,^@ ,�.<R ALF +-0��<. 0M,<JL,<T R N8@ F C�
-+-,)@ GMD F � 9 � 9 ¢mM : ?+�@/+CH G�J K F B F CMD 0 F�I , F B F ,�G A J��<0M+-0E1 ��� F 0 F � 0MJ GMG F , H<0EJ�B +-0MJ A 1 J , ? ¥	� R � 9 § G�GA>`R D<JLC A +-,<T6./+QT F 

� D<J A F F�� R J F ,�G�
�@<N F C ,<NQGr��1 JLGMC F A P@CE.^H^H N60EG Nk� � F R G�C N60DB +-,�1 N-P@GMD F N-G�D F 0 P F +QG�.<0 F C , F F @ F @ GMN
R N-,<CEGM0M.<R G +mB N8@<. A +-0 +-0MR D JLG F R GM.<0 F > ?IN�� F K F 0�
 ? N602G�0M+-, � 56@<N F C N � F 0 CENkB F Nk� � F R G R +�H/+��<J A J G"1,

+-,^@ J G	H<0MN K J�@ F C +OCEGM0�+-JLT6D�GMP N60d�@+-0S@�B JLT60�+ G�J N-,6H/+ G�D P 0MNkB ? ¥E� R � 9 § GkG 
 CEJ ,<R F G�D F A +QGMG F 0�JLC +
CM.)�<C F G NQPBGMD F P N60uB F 0 >`R D�.<C � F R D<N-C F ? N60EGM0�+-, � 5 +-C@GMD F J ,�G F T60M+QG�JLN6, A +Q,<T6./+-T F P N60 ?`_ 9�: ? 7 > � >H CEJ ,<T4G�D F B N8@<. ALF RS+�H/+C�<J A JLG"1 N-P ? N-0EG�0M+-, � 5J
�� F D/+SK F 0 F H A +-R F @�B +-,�1 N-P@GMD F P N-0uB F 0 A 1 T A Nk�/+ A
@/+QG�+ CEG�0E.<R GM.<0 F C JL, ?�_ 9�: ? b F > T > 
 0M.<,�G�JaB F H<+-0�+�B F G F 0ECJiF� JLGMD R N6,�G +-JL, F 0 R A +-CEC F C GMD/+QGlH<0MN K J�@ FFJ� G F 0M,<+ A A 1 K J CMJa� A F +QR R F CMCEN60XB F GMD<N8@<C >`R D J C$+ A A N�� C'CMN A K F 0EC$GMN +QR R F CMC T A Nk�<+ A J ,8P N60uB +QG�JLN6, N-, GMD F JL0
N�� , G F 0uB C`� JLGMD<N6. G$D/+SK J , T GMND@ F R A +-0 F R NkB�B N6, KQ+-0EJ)+�� ALF C >�R D F T A N��/+ A B F B N60E1 +-CMCEN8R J)+QG F @�� JLGMD
G�D F B F CMDm@/+QG + CEG�0E.<R GM.<0 F D/+-C � F F ,�0 F G +-JL, F @ J , ?�_ 9�: ?�7 > � 
/�<. G ?�_ 9�: ? 3 > 5J
 R . 0M0 F ,�G A 16� F J , T
G F CEG F @�
 0 F H A +QR F C GMD<J C@GMN8N�� JLGMD4+-, +CH^H<0MN�H<0MJ +QG F R N6,�G +-JL, F 0 R A +-CEC >

� D<J ALF ? N602G�0�+Q, � 5�H<0EN K Ja@ F C CENkB F Nk� � F R GS� N60MJ F ,�G F @�P F +QGM.<0 F C#b s�F R 18�1
 § N60EGMN6,�
 ��: � 1AB +-,<CS��J
7 �k�kG i�
�J GE@<N F C ,<N-G CE.^H^H N60EG GM0M. F JL,<D F 0EJLG�+-,<R F N-0	H N A 18B N60SH<D<JLCuB >DR D<JLC A JaB J G�CIJLG�C 0E.<,�G�JaB F � FJ� �
J�� J A J G"1�+Q,^@ 0 F N .<J 0 F C .<C GMN C F G R A +-CMC 0 F A +QGMJ N6,<CED<J�H C +QG R NkBlH<J A +QG�JLN6,�J , CEG F +�@�� +6H 0MN R F @ .<0 F G�D/+ G
J C P F +QCMJ�� A F N6, A 1OJLP R NkBlH<J A +QG�JLN6,OJ C 0 F A + G�JLK F A 1P +-CEG�
 +QC J G JLC P N60 ?�_ 9�: ? > = , +-,�1 R +-C F 
 R N6, I T6. 0MJ , T?`_ 9 : ? +QG�R NkBlH<J A +QG�JLN6,4GMJ�B F B +�� F C�J G£B .<R D F +-CMJ F 0 P N-0 G�D F R NkBlH<J ALF 0 G�N�H 0MN8@<.<R F +QT6T60 F CMCEJLK F A 1

{ �



? J T6. 0 F 3 P � :8F GM.^HmH<0EN8R F CECIP N60 ?�_ 9�: ? 7 > � >
NkH GMJ�B J�� F @OR N8@ F 
/CMJ , R F JLGW@ N F CI, N-GID/+SK F G�N +-,�G�JLR J�H<+QG F + A A H N6CMCEJ�� ALF R A +-CMC J ,�G F 0�+QR G�JLN6,<C >

R NEH<0EN K8Ja@ F JL,<D F 0EJLG�+-,<R F +-,^@�H N A 18B N60uH<D J CuB +QG R NkBlH<J A +QGMJ N6,E� F D<+ K F R 0 F +QG F @ +�R N6, I T6.<0�+ G�J N-,
CE1 C2G F B R N6, CMJ C2G�JL,<T N-P$+ R N6, I T6.<0�+ G�J N-, CMR 0MJaH G +-,)@�C F K F 0M+ A H A +-J ,�G FJ� G R N6, I T-.<0�+QGMJ N6, I/A F C b N6, F P N-0F +QR D R A +-CMC�i G�D<+QG @ F CMR 0MJa� F G�D F 0 F A +QG�JLN6,<CED<J�H<C#� F G�� F F , R A +-CEC F C+-,^@ CM.^� R A +-CMC F C � P N60 F�� +�B�H A F 

� D<JLR D N-P GMD F N-G�D F 0OR A +-CMC F C4+ T6JLK F , R A +-CMCO0 F N .<J 0 F C�J , N-0u@ F 0G�N P .<,<R G�J N-, > R D F CMN-.<0MR F R NA@ F
+-,^@ R N6, I T6.<0�+ G�J N-, I/A F C P N60 G�D F R A +-CMC F C +-0 F CEGMN60 F @ J , +m@<J 0 F R G�N6021 C2G�0E.<R GM.<0 F GMD/+QG R N60M0 F CSH N6,)@<C
@<JL0 F R G A 1 GMN G�D F R A +-CMC CEG�0E.<R GM.<0 F >�R D F .<C F 0 CSH F R J I/F C GMD F R A +-CMC F C GMN�J , R A .)@ F JL, G�D F R N8@ F K J)+ +
H A +-J ,�G F�� G I/ALF G�D<+QG�JLC G +C� F , +QC�J ,^H . G£��14G�D F R N6, I T-.<0�+QGMJ N6, CMR 0EJ�H G >£R D F CER 0EJ�H G�GMD F ,�H<+-0MC F C�G�D F
+�H^H 0MNkH<0EJ)+QG F R N6, I T6.<0�+ G�J N-, I<A F C�
-R N6,<CEGM0M.<R G�JL,<T�+ �<.<J A @E@<J 0 F R G�N6021 R N6,�G +QJ ,<JL,<T G�D F 0 F N . F CEG F @ CEN6.<0MR F
R N8@ F 
 R D F R�� JL,<T + A N6,<T�G�D F �>+ 1 P N60 J A A F T�+ A R NkB �<JL,/+QGMJ N6,<C N-0FB J CECMJL,<T 0 F N .<JL0 F B F ,�GMC >zR D F C F GM.^H
CMR 0MJaH G + A CMN R N6,<C2G�0M. R G�C B +�� FJI/A F C>P N60$G�D F @ J � F 0 F ,�G R A +-CMC F CW��1 R N6,<R +QG F ,/+QG�JL,<T�B +�� FJI/A F P 0�+-TkB F ,�GMC
CM.)H^H A J F @ ��1 F +-R D CM.)� R A +-CEC > = G G�D F , T F , F 0M+QG F C +zB +-CEG F 0	B +�� FJI/A F GMD/+QG RS+ A A C G�D F KQ+-0MJLN6.<C R A +-CEC
B +�� FJI/A F C > 9 P G F 0 0M.<, ,<J ,<T4G�D F C F G�.^H CER 0EJ�H G�
 GMD F .<C F 0D�<.<J A @<C G�D F R N8@ F ��1 JL,�K-Nk��J ,<T �/� ~/0)e > 9
CMR D F B +QG�JLR 0 F H<0 F C F ,�G +QGMJ N6,4N-P G�D<JLCWH<0MN R F @<.<0 F +�H)H F +-0MC J , ? JLT6.<0 F 3 P^>
<

�
�

�
� � �[��9 ���� ���(0&��������������C9

R D F CEG�0E.<R GM.<0 F N-P G�D F ?`_ 9 : ? CMN-.<0MR F G�0 F F 0 F � F R G�C GMD F R A +QCMC CEGM0M.<R G�.<0 F N-P G�D F R N8@ F 
 +-C CMD<N�� ,
J , ? J T6.<0 F 3k{ >rR D F T F , F 0�+ A H A +-, JLC G�D/+ G CMN6.<0ER F R N8@ F JLC N60MT�+Q,<J�� F @ J ,�GMN4N-, F C F G NQPX@ J 0 F R GMN60MJ F C�

� D<J A F G�D F R NA@ F JLCO�<.<J A G'J , + C F H/+-0�+ G F @<J 0 F R G�N6021 .<CMJL,<T A JL,^��C GMN G�D F +�H^H 0MNkH<0EJ)+QG F CMN6. 0MR F I/ALF C >�R D FA JL,^��C +-0 F R 0 F + G F @���14+ CMN6.<0ER F R N6, I T6.<0M+QG�JLN6,�CMR 0EJ�H G R + A ALF @�c�e�f�g�h\
0� D<J R D�B +�� F C GMD F A JL,^��C .<CMJL,<T
NkH GMJ N6, C>C F A F R G F @���1 G�D F .<C F 0 +-,^@GMD F ,�R 0 F +QG F C +Q,�+�H^H<0ENkH<0MJ +QG F B +C� F�I<A F JL, G�D F �<.<J A @ @<JL0 F R G�N-0E1 >
R D F .<C F 0 G�D F ,6�<. J A @ C@G�D F FJ�8F R . G�+�� A F � JLGMD4+ CEJ ,<T A F J ,�K-N8R +QG�JLN6,ON-P!���0~/0)e >: N6.<0ER F R N8@ F P N60 F +-R D N-P GMD F @<J � F 0 F ,�G R NA@ F B N8@<. A F C�J COCEGMN60 F @ JL, CE.^��@ J 0 F R GMN60MJ F C�.<,^@ F 0
c:o*g)y0p�e�� >6R D F R N8@ F B N8@<. A F C J�BlH A F B F ,�GE@ J � F 0 F ,�G H<D�1 CMJLR C�
 CM.<R D +-C D�18@<0MN8@ 1 ,/+�B J R C�
 ,�.<R A F +Q0
�<.<0E,<J , T;
/+-,^@4T60M+ K J G"1,
/N60W@<J � F 0 F ,�G B + �EN60WH<0EN6T60M+�B R NkB�H N6, F ,�G�C�
/CE.<R D +-C GMD F B +-JL,z@<0MJ K F 0IR NA@ F
+-,^@ G�D F JL,^H<. G � N6. GuH<. G4R N8@ F >�M +-R D¦B N8@<. A F @ J 0 F R GMN60E1 R N6,�G +-JL,<C�CMN6. 0MR F R N8@ F I/A F C�
£B +�� F�I/ALF
P 0�+QTkB F ,�G�C J ,)@<J R +QG�JL,<T D<N�� GMNl� .<J A @G�D F B NA@<. A F 
<+-,^@4+ R N6, I T-.<0�+QGMJ N6, I<A F b C F F :8F R G�JLN6,�� > 7 > 3�i >

�65



? J T-.<0 F 3k{8� : G�0E.<R GM.<0 F N-P G�D F ?`_ 9�: ? CMN6.<0ER F G�0 F F >

� 7



M +-R D B N8@<. ALF CM.)��@<JL0 F R G�N-0E1 B +S1�+ A CMN D/+SK F +�@^@<J G�JLN6,/+ A CM.)�A��B NA@ . A F @<J 0 F R GMN60MJ F C�. ,^@ F 0E, F + G�D
JLG >OR D F C F R N6,�G +-JL, R NA@ F 
0B +C� F�I<A F C�
 +-,^@4R N6, I T6.<0�+ G�J N-, I<A F C CSH F R J I R GMNl@ J � F 0 F ,�G KQ+-0EJ)+-,�G�C NQP G�D F
B NA@<. A F > ? N60 FJ� +�BlH ALF 
 G�D F ���8w�y^o�6B N8@<. ALF @<J 0 F R GMN60E1�RS+-, R N6,�G +QJ , I/A F CE� D J R D +Q0 F T F , F 0MJLR GMN
D�18@<0MN8@ 1 ,/+�B J R + A CMN A K F 0MC�
�� D J A F JLG�C	e } h xAv:pAv�f.� CM.^�/@<JL0 F R G�N6021�R N6,�G +-JL,<C I/A F C CuH F R J I R G�N F�� H A JLR JLG
D�18@<0MN CMR D F B F C +Q,^@ J G�C�v �8h x)v:p8v�f.� CM.^�/@<J 0 F R G�N6021 R N6,�G�+-J ,<C I/ALF COCSH F R J I R GMN J�BlH A JLR JLG CMN A K F 0MC >; N6, I T6.<0�+ G�J N-, I/A F C P N60 N-G�D F 0 B NA@ . A F C�� D<JLR D , F F @ D�18@<0ENA@ 1 ,/+CB JLR CR +-, CuH F R JLP 1 ����w�y^o +QCO+
0 F N .<J 0 F B F ,�G � JLGMD<N6. GXB F ,�G�JLN6,<J , T + CSH F R J I R�CMN A K F 0 8GMD F .<C F 0@R +-, GMD F ,OR D<N N6C F N6, F CEN A K F 0@N-0 G�D F
N-GMD F 0 � D F , � .<J A @<J ,<T G�D F R N8@ F b K J)+ G�D F # o�wkg xke)c I/ALF  :8F R G�JLN6,�� > 7 >L= i > � D F ,4c�ekf:g�h R N6, I T6.<0 F C
G�D F CMN-.<0MR F G�0 F F J G GM0 F + G�C F +-R D CM.)�A��B NA@ . A F +-C JL,<D F 0MJLGMJ ,<T + ALA N-P'G�D F CMN6. 0MR F R N8@ F 
 R N6, I T6.<0�+ G�J N-,
I/ALF C�
 +-,^@ B +�� FJI/A F C JL, JLG�C�H<+-0 F ,�G�B NA@<. A F � C�@<JL0 F R G�N6021,
$CMN T F , F 0MJLROR N8@ F @<N F C ,<N-G D/+SK F G�N � F
@<.^H A J R +QG F @ > : .^�8��B NA@<. A F CIRS+Q, G�D F B C F A K F C D/+SK F CE.^�A��B N8@<. ALF C�
 CMN P N60 FJ� +�BlH A F N6, F B JLT6D�G D<+ K F
����w8y^o�ke } h xAv:p8v*f.�8c�h x)v�f.�*h�h� +-,^@����8w�y^o�Av-�8h xAv:pAv�f.�*h�h� > : N-.<0MR FDI/ALF C�+ G + T6JLK F , ALF K F A N-P G�D F
@<JL0 F R G�N6021 D<J F 0�+-0ER D�1 N K F 0M0EJ�@ F�I/ALF C#� JLG�D G�D F C�+CB F ,/+�B F +QG D J T6D F 0 A F K F A C�
 � D F 0 F +-C�B +�� FJI/A F C
+-,^@ R N6, I T6. 0�+QGMJ N6, I/ALF C +-0 F R .^B . A +QGMJLK F > R D<JLC	H F 0uB JLG�C B N8@<. ALF C GMN4CE.^H^H A 1 CEGM.^� 0MN6. GMJ , F C�G�D/+ G
+-0 F GM0 F + G F @ +-C � K J 02G�./+ A P . ,<R GMJ N6,<C�� G�N�� F N K F 0E0MJ�@)@ F ,���1 CSH F R J I R CM.)�A��B NA@ . A F C�
B+-,^@ J GFH F 0uB JLG�C
CM.)�A��B NA@ . A F @<JL0 F R G�N-0MJ F C@G�N#� F C F A P �"R N-,�G�+-J , F @ >

� D F , + B N8@<. ALF J C , N-G FJ� H A J R J G A 1 JL,<R A .^@ F @���1 # oCwkg/xke)c 
 N6, A 1 N6, F GMD<J ,<T JLC @<N6, F @<J � F 0 F ,�G A 1
��1�c�e�f�g�h�� CE.^�A��B N8@<. ALF C +-0 F ,<N-G JL,<R A .^@ F @S
 FJ� R F H G$P N60'+ ��g x8x CM.^�A��B N8@<. ALF 
6J P JLG'JLC`H<0 F C F ,�G >O¢ N6C2G
G�N�HA� ALF K F A B NA@ . A F C CED<N6. A @ R N6,�G +QJ , N6, A 1 CEGM.^� I/A F C G�N � F N K F 0M0EJ�@^@ F , ��1 CM.)�A��B NA@ . A F C�
 CEN�G�D<JLC
� F D/+SK J N60 + A A N*� C G�D F B N8@<. A F G�N	� F � ,<N-G'JL,<R A .^@ F @S�C� JLGMD<N6. G FJ� G�0M+EB +-R D<JL, F 021�b CM.<R D +-C GMD F CuH F R J)+ A
CEGM.^� I<A F CI+-,)@mB +�� FJI/A F CI0 F N .<JL0 F @6��1 F +-0 A J F 0@K F 0MCMJLN6,<CIN-P ?�_ 9�: ?Ei > = , GMD<N6C F RS+QC F CIJ ,�� D<JLR D G�D F
B NA@<. A F � C I/A F C +-0 F ,<N-G +�H^H 0MNkH<0EJ)+QG F P N60 G�D F � ,<N-G J ,<R A .^@ F @�� RS+QC F 
 G�D F ��g x�x CE.^�A��B N8@<. ALF + A A N*� C
N6, F GMN N K F 0M0EJ�@ F GMD F B � J G�D4+�H^H<0ENkH<0EJ)+QG F K F 0MCMJLN6,<C >

§ F � CEN A K F 0ECO+-,^@ , F � H<D�18CEJ R CRS+-,¡� F +C@^@ F @ > 9 GG�D F R . 0M0 F ,�GOCEG�+-T F N-PE@ F K F A NkH)B F ,�G N-P?`_ 9 : ? JLG�JLC£H<0ENk�/+�� A 1m� F C2G G�NOR N6,<CM. A G G�D F +-. G�D N60MC N-P ?`_ 9�: ? b C F F :8F R G�JLN6, G i P N-0 +-CMCEJ C2G +-,<R FJ , G�D<JLC > : N�B F T F , F 0�+ A T6.<J�@ F A JL, F C P N60 +�@^@<JL,<TCMN A K F 0MC�GMN ?`_ 9 : ?�7 > ��B +S1�� F P N6.<,^@ JL, :8F R G�JLN6,
� > 7 > { +Q,^@ : F R GMJ N6,�� >QP^>9 , +�@)@<JLGMJ N6,/+ A CE.^�/@<J 0 F R GMN60E1 N-PWc:o*gAy p�e��OR + A ALF @ cAv�f)e)c'�OR N-,�G�+-J , C�R N8@ F CSH F R J I R G�N�@ J � F 0 F ,�G
J , CEG + A A + G�J N-,<C�b F T > 
	c�h��^e:yAe*��g/p*��v:p�~��0o��dekwkg/iY
 F +-R D N-P	� D<JLR D D/+-CJ G�C N*� ,¡@ J 0 F R GMN60E1 > M +-R D N-P
G�D F C F @ J 0 F R GMN60MJ F C R N6,�G +-JL,<C'+£B +�� FJI/A F P 0M+-TkB F ,�G R + A ALF @ # ~/0)ekn/vkxke*��� G�D/+QG J C . C F @ GMN C F GOB +-R D<JL, F �
@ F H F ,^@ F ,�G>R NkBlH<J A +QG�JLN6, � +QT6C>+Q,^@ CEN P N602G�D > = ,+�@)@<JLGMJ N6,�
�CSH F R J + A K F 0MCMJLN6,<C$N-P +Q,�1 0EN6. GMJ , F CO� D J R D
+-0 F , F F @ F @ P N60 F +QR D +-0ER D<JLG F R G�.<0 F +Q0 F J , R A .)@ F @ J ,�GMD F C F @ J 0 F R GMN60MJ F C > = , P . G�. 0 F K F 0MCEJ N6,<C N-P ?`_ 9 : ?
� F F�� H F R G GMN T F , F 0�+QG F CMJLG F ��@ F H F ,^@ F ,�G @ J 0 F R GMN60MJ F C .<CEJ ,<T G�D F ¤ § H p:o��An v��kgAyAeR NkBlB +Q,^@ >

R D F c�e�f:g8h/c'��@ J 0 F R GMN60E1 D/+-C>+ CEGM0M.<R G�.<0 F CMJ�B J A +-0 GMN G�D/+ G@N-P�c:o*gAy p�e�� > = ,G�D<JLC>RS+QC F 
8D<N�� F K F 0�

F +QR D N-P G�D F�� B N8@<. ALF C 	 0 F H 0 F C F ,�G�C +�@<J � F 0 F ,�G J , JLG�J + A B N8@ F A N60WH<0ENk� A F B 
 +-,^@OG�D F H 0MNk� ALF B C +-0 F
B . GM./+ ALA 1 FJ� R A .<CEJLK F <N6, A 1 N6, F JLC>JL,<R A .^@ F @ J , GMD F R NA@ F +QG + GMJ�B F > 9 A CEN;
8GMD F H 0MNk� ALF B @<JL0 F R G�N60EJ F C
D/+SK F , N F N .<J K-+ A F ,�G NQP CM.^�A��B N8@<. ALF C > 9 B +�� FJI/A F P 0�+-TkB F ,�G CuH F R J I R GMNO+ H<0ENk� A F B , F F @ , N-G	� F
H<0 F C F ,�G�
`�<.8G J P@JLG JLC�
 JLG J C RS+ A A F @ # ~/0)ekn/vkxke > :8F R G�J N-,�� >L= @ F CMR 0MJa� F C D<N�� G�N +�@^@ , F � H 0MNk� ALF B
@<JL0 F R G�N60EJ F C >

R D F C F G�.^H CER 0EJ�H G R 0 F +QG F C�+4@<JL0 F R G�N6021 RS+ ALA F @ o&% '�e)p*f.� J , � D<J R D GMD F F�� F R . G�+�� ALF J Cl�<.<J A G >= , G�D<JLC�@<J 0 F R GMN60E1 c�ekf:g�h R 0 F +QG F C A JL,^��C G�N + A A N-PIG�D F CMN-.<0MR F R NA@ F�I<A F C P N6. ,^@ J , G�D F CSH F R J I<F @
B NA@<. A F +-,)@ CE.^�A��B N8@<. A F @<J 0 F R GMN60MJ F C +-C�� F ALA +-C G�D F CSH F R J I<F @ H<0MNk� A F B @<J 0 F R G�N6021 > b 9 CEN6.<0MR F
R N8@ FlI/A F D/+-C G�D F FJ� G F ,<CMJLN6, �jp)
 � * 
 ��n �	� 
 � � �	� 
 ��n 
 � � 
 ��nk�\
 N60 ��� > i q F RS+Q.<C F GMD F H 0MNk� ALF B
C F G�.^H�@<JL0 F R G�N-0E1 +-,^@G�D F B +QR D<J , F ��@ F H F ,^@ F ,�G @ J 0 F R GMN60E1 +-0 F CMRS+Q,<, F @ A +-CEG�
 A JL,^��C GMN I/A F C@J , GMD F C F
@<JL0 F R G�N60EJ F C N K F 0M0EJ�@ F G�D F � @ F P +-. A G�C 	�G�+�� F , P 0MN�B G�D F c:o*g)y0p�e��4G�0 F F > ? F , R F CSH F R J + A K-+Q0MJ)+Q,�GMC N-P

��3



0MN-. G�JL, F C , F F @ F @ P N60 +�H<+-0EGMJ R . A +-0£H 0MNk� ALF B R +-,4� F .<C F @ JL, H A +-R F N-P$G�D F C2G +-,^@<+-0u@ K F 0ECMJLN6,<CF��1
CMJaB�H A 1 T6JLK J , T G�D F	I/ALF C R N6,�G�+-J ,<JL,<T G�D F B GMD F C�+�B F ,/+�B F C >

H CEJ ,<T J ,8P N60uB +QG�JLN6, P 0ENkB�GMD F R N6, I T6.<0�+ G�J N-, I<A F C'JL, G�D F CuH F R J I/F @�B N8@<. A F +Q,^@#H<0MNk� A F B @<J 0 F RJ�
G�N-0MJ F C�
�c�e�f�g�h R 0 F +QG F C + I/A F ,/+CB F @4v-��v*f �0x�o&%^~Ax h0~ky/��c!�tn �	� G�N H<+-0MC F G�D F 0E.<,�G�J�B F H/+-0M+�B F G F 0
I/ALF +-,)@ J ,<J G�J + A J � F GMD F 0M. ,�GMJ�B F H<+-0�+�B F G F 0�@/+QG�+��/+-C F > = G + A CEN R 0 F + G F C + I/A F ,/+�B F @ry�f h0~ky/��c!��f } f1

� D<JLR D R N6,<RS+ G F ,<+QG F C + A A NQP GMD F � 9 � 9 ¢mMORWM � C2G +QG F B F ,�G�C P N6.<,)@ JL,�G�D F +�H)H<0MNkH 0MJ)+ G F R N6, I T6.8�
0�+ G�J N-, I/ALF C +-,^@ CMNR +-,m� F . C F @ +QC + � B +QCEG F 0 A J C2G2	 N-P + ALA N-P GMD F 0E.<,�G�JaB F H/+-0M+�B F G F 0MC +SK-+QJ A +C� A F
G�N GMD F FJ�8F R . G +�� A F >

c�ekf:g�h�+ A CEN R 0 F + G F C B +C� F�I<A F C J ,�o&% '�e)p*f.� P N60 F +QR D�N-P GMD F JL,<R A .^@ F @6B N8@<. ALF C > M +-R D�R N�H�14JLC
,/+�B F @ # ~/0)ekn/vkxke*� #�!�BF'J2Z4 
[� D F 0 F #�!�BF')2Z4 J C w8y v&$)eky1
[����w�y0o)
 ��yA~/$�v�f�� 
 +-,^@ CENP N60EGMD >	M +-R D N-P
G�D F C FWI/ALF C JLC'R N6, CEG�0E.<R G F @l��1 R N-,<RS+QG F ,/+ G�J , T GMD F B +�� FJI/A F C P N6.<,^@ JL, F +-R D J , R A .)@ F @#B NA@<. A F H<+QG�D >: N;
/P N60 FJ� +�BlH ALF 
 J ,<R A .^@ J ,<T ����w8y^o�ke } h xAv:p8v*f.�8c�h x)v�f.�*h�h� R +-.<C F C # ~/0^ekn vkxke ������w�y0o G�N�� F T F ,8�F 0M+QG F @ P 0ENkB I/ALF C ,/+�B F @ # ~�0)ekn vkx:eJL,�����w�y0o�)
0����w�y^o�:e } h xAv�p8v�f.�)
����8w�y^o�ke } h xAv:pAv�f.�8c�h/xAv�f.�)

+-,^@ ����w�y0o�ke } h/xAv:p8v�f%�8c�h xAv*f.�*h�h'� � > = P G�D F B N8@<. ALF J C ,<N-G F�� H A J R JLG A 1 J ,<R A .^@ F @�
 G�D F , N-, A 1
����w8y^o� # ~�0)ekn vkx:e4J CI.<C F @�
 .<,)@ F 0 GMD F +QCMCM.)B�H GMJ N6,�G�D<+QG GMD F CE.^�<0MN-. G�JL, F C +QG GMD<J C A F K F A +-0 F GMN � F
.<C F @r� D F , G�D F B NA@<. A F J C ,<N-GBJ , R A .)@ F @ >�R D F C F GM.^H CER 0MJaH GBR 0 F +QG F C + B +-C2G F 0�B +�� F�I/ALF b # ~/0)ekn v:xkeAi
J ,�o&% '�e)p*f.�r� D<JLR DJ , R A .)@ F C + A A N-P G�D F @<J � F 0 F ,�G B NA@ . A F C��:B +�� FJI/A F P 0�+-T�B F ,�GMC GMN6T F GMD F 0O� JLGMD G�D F
CMJ G F �$N60 NkH F 0�+ G�J , T CE1 CEG F B���@ F H F ,^@ F ,�G # ~/0)ekn v:xke*��� >

R D F B +-C2G F 0	B +�� F�I/ALF R 0 F +QG F @ ��1 c�e�f:g8h R 0 F +QG F C +OG F B�H N60M+-0E1 CM.^� 0MN6. GMJ , F 
 %�g�vkxCw c*f)~��8h���n 

� D<JLR D F R D<N F CIG�D F @/+QG F 
 G�J�B F 
 +Q,^@ A N RS+ G�J N-,4NQP G�D F �<.<J A @�G�N G�D F ?`_ 9 : ? A N6T I/ALF � D F , ?`_ 9 : ?
J C 0E.<, >�R N F ,<CE.<0 F G�D/+ G@G�D<JLC CM.^� 0MN6. GMJ , F JLC 0 F T F , F 0�+QG F @ F +-R D�G�JaB F G�D F F�� F R . G�+�� ALF JLC A JL,^� F @�
 G�D F
B +�� FJI/A F @ F A F G F C %�g�v:xCw0c*f)~��8h���n�J�BlB F @<J)+QG F A 1 + P G F 0 R NkBlH<J A J ,<T J G >

R D F C F G�.^H CMR 0MJ�H8G RS+-, � F 0M.<,�� J G�D�G�D F ��h oCy:f)~
% xke NkH GMJ N6,�GMNOR 0 F +QG F +�@ J 0 F R GMN60E16� JLG�D 0 F + A
I/ALF C � D<JLR D R +-, � F R N ALA F R G F @ G�N6T F G�D F 0 � JLGMD�f^~ky +-,^@ B N K F @ F A C F � D F 0 F P N60r�<.<J A @<J , T > = , G�D<JLC
RS+QC F G�D F �<.<J A @z@<JL0 F R G�N-0E1JLCI+-CMCEJ T6, F @OG�D F ,/+�B F o&% '�e)p*f % ?W! ��2Z4�# � > ? . 0EG�D F 0 J , P N-0uB +QG�JLN6, N6,�G�D F
NkH GMJ N6, C + KQ+-J A +�� A F � J G�D�c�e�f�g�h�B +S1�� F P N-.<,^@4J , :8F R G�JLN6, P^> 7 >9 @^@ JLG�JLN6,/+ A @ J 0 F R GMN60MJ F C J ,<R A .^@ F @r� JLGMD ?`_ 9�: ? +Q0 F f0o�o�x8c�)
k� D<JLR D R N-,�G�+-J , CBG�N N A C P N-0�� N60u��JL,<T
� JLGMD ?�_ 9�: ? +-,^@ JLG�C�N6.8GjH<. G4b : F R GMJ N6, P iY
 +-,^@ w0o8p�c'�)
E� D J R D R N6,�G +QJ ,<C�@<N R .^B F ,�G + G�J N-, P N-0
?`_ 9 : ?�b J ,<R A .^@ J ,<T GMD<J C . C F 0�� C T6.<Ja@ F i +-,)@�GMD F � 9 � 9 ¢mM : ? A J��<0M+-0E1 >
<

�
�

�
! � � � � . ����()����� � � -�98&

= , P N60SB + G�J N-, +�� N6. G�B N8@<. ALF @ F H F ,^@ F ,<R J F C�
 @ F P +-. A G CM.^�8��B NA@<. A F C�
 0M.<,�G�JaB F H/+-0M+�B F G F 0 @ FJI ,<J �
G�JLN6,<C�
�+-,^@ CENON6,�JLC�CEGMN60 F @ J , H A +-J ,4G F�� G I/A F C�,/+�B F @ *)o��An v�� J , GMD F @<J � F 0 F ,�G	B N8@<. A F @<JL0 F R G�NC�
0MJ F C >�R D F C F +-0 F H/+-0MC F @z��1mc�e�f:g�h � D F ,�R N6, I T6.<0MJL,<T GMD F CMN-.<0MR F G�0 F F +-,)@O+-0 F .<C F @G�N R 0 F + G F G�D F? N60EGM0�+-, R NA@ F , F F @ F @ GMN JaB�H ALF B F ,�G GMD F 0M.<,�G�JaB F H<+-0�+�B F G F 0EC�
�R D<N N6C F CM.)�A��B NA@ . A F C`� D F , N6, A 1 +
T F , F 0EJ R	B NA@<. A F D/+QC � F F ,�CuH F R J I/F @S
/H 0 F K F ,�G B . G�.<+ A A 1 F�� R A . CMJLK F B N8@<. A F C>P 0MN�B � F J , T J ,<R A .^@ F @
G�N-T F GMD F 0�
�+-,^@ G�ND� +-T	H<0ENk� A F B C�� D F ,#@ F H F ,^@ F ,<R J F C$+-0 F ,<N-G 0 F CEN A K F @#��1 CMN�B F JL,<R A .^@ F @ B N8@<. ALF >= ,�G�D F P . GM.<0 F G�D F 1zB +S1OR N6,�G�+-J ,4+�@^@ JLG�JLN6,/+ A J ,8P N60uB +QG�JLN6,O+�� N6. G B N8@<. A F J ,�G F 0M0 F A +QGMJ N6, CMD<JaH<C > 9 ,FJ� +�BlH ALF *^o��An v�� I/A F +�H)H F +-0MC J , ? JLT6.<0 F 3�� >

R D F C218,�G�+ � N-P'GMD F R N6, I T-.<0�+QGMJ N6, I/A F C JLC�+-CIP N A A N*� C > 9 0u�<J G�0M+-0MJ A 1�B +-,�14CuH/+QR F C +Q,^@ � N60IG +�� C
B + 14� F .<C F @�
X�<. G + ALA � F 1��>N-0u@<C�B .<CEGl� F J , .^H^H F 0ERS+-C F > _ J , F C ,<N-GlB +QG�R D<JL,<T +-, +�@^B J CECMJa� A F
H/+QGEG F 0M, +-0 F JLT6,<N60 F @ > b : NkB F @/+S1OCEN8N6,OGMD F 1z� J A A T F , F 0�+QG F + CE1 ,�G + �4F 0M0EN60 > i

� 5�!$#G#�4�0 ( 9 R NkBlB F ,�G > ; +-, +�H^H F +-0 +QG GMD F F ,^@ N-P + A J , F >
� =



� 5������(��� <X' � �I#�!�BF'J2Z4: H F R J P 1 � D<JLR D CE.^�A��B N8@<. A F N-P G�D F R . 0M0 F ,�G B N8@<. A F J C>GMNl� F .<C F @ +-C +�@ F �
P +-. A G JLP + CSH F R J I R CM.^�A��B N8@<. ALF D/+-C ,<NQGO� F F , J ,^@<JLRS+QG F @ J , GMD F # o�wkg xke)c I<A F
b :8F R G�JLN6, � > 7 >L= i > ? N60 FJ� +�BlH ALF 
BGMD F *)o��An v�� I/A F P N60 G�D F �0~kf)eky vC~)x8c'�keAoAc
B N8@<. ALF CuH F R J I/F C1�)~���0~ +-C>GMD F @ F P +-. A G@CM.^�A��B N8@<. ALF > = PB,<N CE.^�A��B N8@<. A F J C
FJ� H A JLR J G A 1 J ,<R A .^@ F @6b J F > / � * ��� � 5 �0~kf)eky vC~)x8c'�keAoAc J C�H A +-R F @ JL, # oCwkg x:e)c:i�

G�D F , GMD<J COR NkB�B +-,^@ JL,<CEGM0M.<R G�C�c�ekf:g�h GMN +QCMCM.)B F G�D<+QGOG�D F �A~��� ~ CE.^�A�
B N8@<. ALF �>+-C�B F +-,�G b +QC G�D<N-.<T6D / � *���� � 5 �0~�f^eky vC~AxAc'�keAo8c���A~��� ~ D/+�@
� F F ,mH A +-R F @�J , # oCw:g xke)c:i >5��* �����(/ � 5 <X' � �I#�!�BF')2Z4 � � �: H F R J P 1 + A J C2G N-P CM.^�A��B N8@<. ALF C�GMD/+QG RS+-, ,<N-GE� F JL,<R A .^@ F @ GMN6T F GMD F 0 > = P>,<N5���* ��� � / � 5 J ,<C2G�0M. R G�JLN6, J C T6JLK F ,�
BJLG JLCDH F 02P F R G A 1 ALF T�+ A G�N CEJ�B . A G +Q, F N6. C A 1
J ,<R A .^@ F B N60 F G�D/+-,4N6, F CE.^�A��B N8@<. A F J ,OG�D F R NA@ F >

��5
	 ��/���5�� #�!�BF')2Z4 ��� <X' � �I#�!�BF')2Z4 ��� <X' � �I#�!�BF')2Z4 � � � ���: H F R J P 1 +mB N8@<. A F 0 F N . J 0 F B F ,�G > ¢ N8@<. ALF 0 F N .<J 0 F B F ,�G�C R +-, � F T F , F 0�+ A 

,<N-G CuH F R JLP 1 J , T CE.^�A��B N8@<. ALF C�
 CMN G�D/+QG B N8@<. A F @ F H F ,^@ F ,<R J F CIRS+Q,�� F J ,^@ F �
H F ,^@ F ,�GBN-PAH/+-0EGMJ R . A +-0�+ A T6N-0MJLGMD^B C > ? N60 FJ� +�BlH ALF 
 G�D F C2G +QG F B F ,�G � 5
	 ��/�� 5��
e)o8c J , +lB N8@<. A F � C *)o��)n v�� I/A F J ,)@<J R +QG F CIGMN6c�e�f�g�h4G�D<+QG GMD F eAo8clB N8@<. ALF
J C , F F @ F @���1 GMD<J C B NA@<. A F > § N�H/+-02G�J R . A +Q0 F N ./+QG�JLN6,�N-P CEG + G F JLC CSH F R J I<F @�

�<. G CMNkB F M ¥ : J C , F F @ F @�
 +-,^@ +-C A N6,<T�+QC N-, F J C J , R A .)@ F @ ��1 # o�wkg xke)c)

G�D F @ F H F ,^@ F ,<R 1�� J A A � F CM+QG�JLC I/F @ >�¢ N60 F CSH F R J I R @ F H F ,^@ F ,<R J F C@R +-, � F JL,A�
@<J R +QG F @¡��1 CuH F R JLP 1 J , T CM.^�A��B N8@<. ALF C > ? N60 F�� +CB�H ALF 
��0~�f^eky vC~AxAc'�keAo8c J C
+'B N8@<. ALF � JLG�D C F K F 0M+ A H N6CMCEJ�� ALF CE.^�A��B N8@<. A F C�
 F +QR D R N60E0 F CSH N-,^@<J , T G�N
+4@<J � F 0 F ,�G F N ./+QG�JLN6, N-P�CEG + G F > R N CuH F R J P 1 + 0 F N . J 0 F B F ,�GP N60�
 F T > 
 G�D F
? F A B D N A GW� M ¥ : 
�.<C F ��5
	 ��/���5�� �0~�f)e:y vC~Ax8c�keAo8c'���^eAx&�8�/o�x�f 
 > ¤ J K8JL,<T+
R NkBlH A F G F C F G$N-P[B N8@<. A F 0 F N .<JL0 F B F ,�GMC J C'D F A H P . A GMN G�D F F ,)@ .<C F 0�
A� F R +-.<C F
cke�f:g�h .<C F C GMD F B GMN T F , F 0M+QG F G�D F # oCwkg x:e)c I/ALF � D F , JL,�K6Nk� F @4� J G�D G�D F
�:wAeknA~Cg/x�f c NkH GMJ N6, >

������� # 5 ��5 � 01*F#�4�(:EX%J4 B 4/>=*F')2 (: H F R J P 1 +�0E.<,�G�J�B F H<+-0�+�B F G F 0 > � +-0M+�B F G F 0 ,/+�B F C +-0 F . ,<J N . F .)H G�N 3-5
R D/+-0�+QR G F 0MC +-,)@ B +S1 ,<N-G R N6,�G +-JL, CuH/+QR F C > 9 @^B J CMCEJ�� ALF G"18H F C +-0 F � M 9 _
b N60 s ¥ H q _ M i�
 =t§ RWM ¤ M ��
 : R � =t§ ¤G
 +-,^@�q ¥F¥ _ M 9£§ b N60 _ ¥E¤ =2;>9 _ i >
s�F P +-. A GOKQ+ A . F C4P N-06� M 9£_ +Q,^@ =t§ RWM ¤ M � H/+-0�+CB F G F 0EC6B .<CEG�� F KQ+ A J�@
, .)B � F 0MC�
 N60 R NkB�H J A + G�J N-,�� J A A P +-J A > s�F P +-. A G : R � =t§ ¤ KQ+ A . F C�R +-,�� F .<,A�
N . N-G F @ b J , � D<JLR D RS+-C F N6, A 1 G�D F�I 0MC2G�� N60S@ J C 0 F R N6T6,<J � F @�i N-0 F ,<R A N6C F @
J , @<N6.^� ALF N . N-G F Cmb � i > s�F P +-. A Glq ¥F¥ _ M 9£§ KQ+ A . F C#B .<CEG�� F R �>H M N60
?89£_ : M G�N +SK-N6J�@R NkBlH<J A +QG�JLN6, F 0M0EN60MC > ¥ , R F @ FJI , F @S
<0M.<,�GMJ�B F H/+-0M+�B F G F 0MC
+-0 F +SKQ+-J A +�� A F G�N G�D F F ,�G�J 0 F R N8@ F >

<
�
�

�
+ � �[����-�9 � -�98&

R D F # o�wkg xke)c I<A F 
*� D<JLR D J C R 0 F + G F @ J , G�D F ?`_ 9 : ? 0EN8NQG�@ J 0 F R GMN60E1 F JLGMD F 0���1 G�D F .<C F 0 N60���1#c�e�f:g8h
�kwAe:nA~Cg x�f/c 
 J C�. C F @ ��14c�e�f:g8h�G�NOCuH F R JLP 1 G�D F H/+Q0EG�JLR . A +-0 R NA@ F B N8@<. ALF C�b +-,^@ CE.^�A��B N8@<. A F CJi GMN

� P



� *)o��)n v��kgAy)~�f/vko�� n/vkxke n^oCy ����w�y0o �/o�wkg xke

� 5�������� � e } h xAv:pAv�f

5���* ��� � / � 5 e } h/xAv:p8v�f v �Ah xAv:p8v*f

� 5
	 ��/�� 5�� w�y v&$)e:y,��f/v � e wAeCh
� 5
	 ��/�� 5�� �0~�f)eky/vC~Ax8c'�:eAo8c
� 5
	 ��/�� 5�� �0e)c��

������� # 5��5 � e^v-�Af c��/v�f p�����5���� � �de� �
� %^eAx8o�� f���v:c p�g8f0o�n�n,)mg/c�e v-�8f)e:y��^~Ax e��^e:y��� n�y^o&� e/$0o8x*g8f/vko�� e � g^~�f�vko��

? JLT6.<0 F 3��)� M � +�B�H A F N-P + *)o��An v�� I<A F .<C F @m��1 c�e�f:g�h�G�N R N6, I T6.<0 F + D�18@<0MN CMN A K F 0 B N8@<. A F >
J , R A .)@ F > = GO+ ALA N�� C G�D F .<C F 0 G�N R NkB � J , F @ F CEJ 0 F @ KQ+-0EJ)+-,�G�C N-P�GMD F @<J � F 0 F ,�G R N8@ F B N8@<. A F C N-0
G�N . C F @<J � F 0 F ,�G CMN A . GMJ N6, + A T6N60EJLGMD^B C	� D<J A F C2G�J A A C�+QGMJ CEP 1 JL,<T�G�D F @ F H F ,^@ F ,<R J F C N-P G�D F @ J � F 0 F ,�G
B NA@<. A F C >�R D F C F G�.^HCER 0EJ�H G G F 0uB J ,/+ G F C�� J G�D +-, F 0M0MN-0 J P�+ ALA N-P GMD F @ F H F ,^@ F ,<R J F C N-P�GMD F @ J � F 0 F ,�G
J , R A .)@ F @�B NA@ . A F C +-0 F , N-G C�+ G�J C I/F @ ��1 CENkB F NQG�D F 0�J ,<R A .^@ F @ B N8@<. ALF >ER D F P N60SB +QG N-P G�D<JLC I/ALF
J C CEJ�B J A +-0$GMN GMD/+QG N-P G�D F R N6, I T-.<0�+QGMJ N6, I/ALF CFb : F R GMJ N6,�� > 7 > 3�i�
)�<. GIN6, A 1 G�� N G"18H F C NQP JL,<CEGM0M.<R G�J N-,
+-0 F 0 F R N6T6,<J � F @ �
� 5�!$#G#�4�0 ( 9 R NkBlB F ,�G > ; +-, +�H^H F +Q0 +QG G�D F F ,^@ N-P + A JL, F >
/ � *���� � 5 #�!�BF'J2Z4 ��� <X' � �I#�!�BF')2Z4 ��� <X' � �I#�!�BF')2Z4 � � � ���: H F R JLP 1�+ B N8@<. ALF b +Q,^@�N�H G�JLN6,/+ ALA 1 + CE.^�A��B N8@<. ALF i�G�N JL,<R A .^@ F J , G�D F

CMN-.<0MR F R N6, I T-.<0�+QGMJ N6, > = P ,<N CM.)�A��B NA@ . A F J CCSH F R J I<F @�
 +Q,^@ G�D F R N6, I T��
.<0M+QG�JLN6, I/ALF P N-0 GMD F CSH F R J I<F @�B NA@ . A F D/+-C + @ F P +-. A G CM.)�A��B NA@ . A F 
>G�D F ,
G�D<+QGl@ F P +-. A G�� J ALA � F .<C F @ > ? N60 FJ� +�BlH A F 
 J P GMD F � ~�f)eky v�~Ax8c'�ke)o8c B N8@A�
. ALF J C CuH F R J I/F @S
 GMD F , J G�C'@ F P +-. A G CM.)�A��B NA@ . A F �)~���0~ � J A A � F . C F @ 
JLP �0~kf)eky vC~)x8c'�keAoAc'�*�^eAx��8� o�x�f�
 JLC CSH F R J I/F @�
�GMD F , G�D F �^e)x&�8� o�xCf 
 CM.^�8�
B NA@<. A F � J A A � F .<C F @ >

9 , FJ� +�BlH ALF # oCwkg xke^c I<A F +�H^H F +Q0MC J , ? JLT6.<0 F P)>
<

�
�

�
T ����������349m��()��(^349:��9:�C&

� .<,�G�J�B F H/+Q0�+�B F G F 0MC4+-0 F .<C F @ GMN R N6,�G�0EN A G�D F JL,<JLGMJ)+ A B NA@ F A 
 G�D F K-+Q0MJ N-.<CzH<D�1 CMJ R C6B N8@<. A F C�

+-,^@ G�D F � F D<+ K JLN60�N-P GMD F CMJaB . A + G�J N-, > R D F 1 +-0 F B +�@ F +SKQ+-J A +�� A F G�N ?`_ 9 : ? K J)+ GMD F C F GM.^H
R N-, I T6.<0M+QG�JLN6, I<A F Cr@ F CER 0MJa� F @ J , :8F R G�J N-, � > 7 > 3 >mR D F J 0 KQ+ A . F C RS+-,�� F C F G +QG 0M.<,�GMJ�B F GMD<0MN6. T6D
G�D F 0M.<,�G�JaB F H/+-0�+CB F G F 0 I/A F +Q,^@ RS+-, � F R D/+-,<T F @ � J G�D<N-. G 0 F N .<J 0EJ ,<T�GMD F .<C F 0 G�N 0 F �<.<J A @ G�D F
FJ�8F R . G�+�� A F >

R D F 0M. ,�GMJ�B F H<+-0�+�B F G F 0 I/A F J C +6H A +-JL, G FJ� G I/ALF � J G�D GMD F P N ALA N�� J ,<TOP N60SB + G >�M +QR D A J , F JLCF J G�D F 0'+�R N�B�B F ,�G b5@ F ,<NQG F @#��1 +�D<+-CMD#B +-0u� 
 � i�
:� A +-,^� 
6N-0 N-P G�D F P N60uB � *F?=-:*	��2Z4 ��� *,2A';4�> : GM0MJ , TKQ+ A . F C +-0 F F ,<R A N6C F @ J ,�@<N6.^� ALF N .<NQG F Crb � i > q>N8N A F +Q,4KQ+ A . F CI+-0 F JL,^@<J R +QG F @ JL,4GMD F ? N-0EG�0M+-,4CEG"1 A F 

�:{



��f8y:g^e*� N-0 ��nA~)x8c�e*� ; NkBlB F ,�G�CrB +S1 +�H^H F +-0 +QG GMD FF ,)@ N-PI+ KQ+-0EJ)+�� ALF +QCMCMJLT6,^B F ,�G A J , F > 9 ,FJ� +�BlH ALF H/+-0�+CB F G F 0 I<A F B + 1�� F P N6. ,^@ JL, ? J T6. 0 F 7 >
q 1�@ F P +-. A G ?`_ 9�: ? A N Nk��C P N-0 +mH/+-0M+�B F G F 0 I/ALF ,/+�B F @�n^xk~)c�����h^~ky J , GMD F @<JL0 F R G�N-0E1 P 0MNkB

� D<JLR DJLG$J C 0E.<, > 9 , + A G F 0E,/+QG�J K F I/A F ,/+CB F RS+-,�� F CuH F R J I/F @O+-C + R N�B�B +-,^@A� A JL, F +-0ET6.^B F ,�GX� D F ,?`_ 9 : ?�JLC 0M.<, >= , : F R GMJ N6,l� > 7 > {)
 R +�� ALF C 767�� 7�� A JLCEG GMD F 0M.<,�GMJ�B F H/+-0M+�B F G F 0MC�B +�@ F +SKQ+-J A +�� A F ��1 G�D F @ J � F 0 F ,�G
R N8@ F B N8@<. ALF C J ,<R A .^@ F @6� J G�D ?�_ 9�: ? > � A F +-C F C F F :8F R G�JLN6,�{ P N60 B N60 F JL, P N60uB +QGMJ N6,ON6, 0M.<,�G�JaB F
H/+-0M+�B F G F 0MC CuH F R J I R GMN F +-R D NQPBGMD F G F C2G H<0MNk� A F B C CM.)H^H A J F @z� JLGMD ?`_ 9 : ? >
<

�
�

�
� � �[��9 3 ������-�98&

� ���*��9�� ��- � ��2��5&	&�98�������/� �5&E� ����
u�/  
���()��9
�
��£��98 �9��C& ���6UWV�,6Y�Z �

�
�

�
Z6�8; 9:7/9:�����1�F&�2�� ��-5�

&�����-�- �O962�9�-1�� ���-W���¡������9:��&J��(^��������. UWVX,6Y[Z �
�
<

�

= ,�G�D<JLC C F R GMJ N6, � F @ F CMR 0MJ�� F JL, G�.<0E, F +QR D N-P'G�D F R N8@ F B NA@<. A F CIJ , R A .)@ F @m� J G�D ?�_ 9�: ?�
 G�NC�
T F G�D F 0 � J G�D�JLGMC +SKQ+-J A +�� ALF CE.^�A��B N8@<. A F CI+-,^@40M.<,�G�JaB F H<+-0�+�B F G F 0EC > � F + A CMN#@<J CER .<CEC GMD F �@+S1 C JL,
� D<JLR D4, F � CMN A K F 0EC N60@, F �¦H<D�1 CMJLR C B NA@<. A F C B .<CEG JL,�G F 0M+-R G � JLG�D F +-R D�B N8@<. ALF J , N60u@ F 0@G�N � N60u�
� JLGMD ?`_ 9 : ? 7 > 5 >�R +�� A F C 767�� 7�� A J CEG>G�D F 0M. ,�GMJ�B F H/+-0M+�B F G F 0MC P N60 F +QR D6B NA@ . A F >O¢ N60 F @ F G +-J A F @
@ F CMR 0EJ�H GMJ N6, CINQPBGMD F + A T6N-0MJLGMD^B C>J , R A .)@ F @z� JLGMD ?`_ 9 : ? B + 1 � F P N6. ,^@�J , :8F R G�JLN6, =A>

C ?X- � 4�? #�!�BF')2Z4 � w�y/v&$)eky �

R D<J CFB NA@<. A F R N-,�G�+-J , C GMD F B +-JL,�H<0MN-T60�+�B +-,^@ +C@^B JL,<J C2G�0M+QG�J K F CE.^�<0MN-. G�JL, F CE� D<J R D +-0 F ,<NQG
G�J F @ GMN�+-,�1 CuH F R J I R�H D�1 CEJ R C�B N8@<. A F >�R D F @<0EJLK F 0 B NA@<. A F J , ?�_ 9�: ? 7 > 5 JLC N-0MJ F ,�G F @ G�N��@+Q0u@
D�18H F 0u� N A JLRzH<0MNk� A F B C > ? F ,<R F JLGMC�B + �EN60 P .<,<R G�J N-,<C J ,<R A .^@ F C F GMGMJ ,<T J , JLG�J + A R N6,^@ JLG�JLN6,<C�
 R + A A J ,<T
N6. GuH<. G 0EN6. G�JL, F COb�� D<J R D +-0 F D/+-,^@ A F @E��1 GMD F vkoWB NA@<. A F i^H F 0MJLNA@<JLRS+ ALA 1F
S+-,^@EB +-,/+-T-J ,<T>GMD F P N60d�@+-0S@
G�JaB F +�@ KQ+-,<R F NQP G�D F CEJ�B . A +QGMJ N6,mb J , R A .)@<J ,<T GMD F RS+ A R . A +QG�JLN6,N-P G�D F GMJ�B F C2G F H/i >

R D F @<0MJ K F 0 B N8@<. ALF + A CMN�H<0EN K8Ja@ F C@GMD F T A Nk�/+ A @/+QG�+ R N6,�G F�� G P N60 ?`_ 9 : ? >0¢ N-CEG H<D�1 CMJLR C B N8@A�
. ALF C�+-R R F CEC4GMD<J COR N6,�G F�� G6��1 J , R A .)@<J ,<T G�D F�I/ALF p�o&��/o�����nk�\
£� D<J R D JLGMC F A P J ,<R A .^@ F CG�D F NQG�D F 0
J , R A .)@ F I/A F C , F F @ F @ ��1 G�D F @<0EJLK F 0lb D F ,<R F G�D F C F N-G�D F 0 I/ALF C , F F @ , N-GF� F FJ� H A J R JLG A 14J ,<R A .^@ F @�i >: JL,<R F p:o&��/o�����nk�4+-,^@OJ G�CX�<0 F G�D<0 F ,O.<C F H<0 F H<0MN R F CMCMN-0 CEG + G F B F ,�GMC�
<CE.^�<0MN-. G�JL, F C � D<JLR DOJ ,<R A .^@ F JLG
D/+SK F

� v-�/p�x*gAwAe � p:o���/o����tnk� �
+-C G�D F J 0 I 0MCEGIC2G +QG F B F ,�G >OR D F J , R A .)@ F£I/A F C J ,<R A .^@ F @���1�p:o&��/o�����nk� +-0 F �

yAe�~kw:h^~ky/���tnk�\
�� D<J R D�R N6,�G +-JL,<C�@ F R A +-0M+QG�JLN6,<C , F F @ F @ ��1�G�D F 0E.<,�G�JaB F H<+-0�+�B F G F 0
H/+Q0MC F 0�
/JL,<R A .^@<J , T G�D F 0M. ,�GMJ�B F H/+-0M+�B F G F 0W�<. � F 0MC 
y:f $)~ky0c!�tnk�\
 � D<JLR D J C T F , F 0M+QG F @'��1¡c�e�f�g�h +-,)@ J , R A .)@ F C + ALA 0M.<,�GMJ�B F H<+-0�+�B F G F 0
@ F R A +-0�+QGMJ N6, C�
6G�D F J 0�@ F P +-. A G$C F GMGMJ ,<T-C�
 +-,^@ G�D F J 0 F N .<JLKQ+ ALF ,<R F C G�N G�D F 0M.<,�GMJ�B F H<+-0�+�B��
F G F 0 �<. � F 0MC 
p:o��/c�f)~��8f c���nk�\
�� D<JLR D R N6,�G +-JL,<CW@ F R A +Q0�+QGMJ N6,<C +Q,^@ C F GEG�J , T6C@P N60WH<D�1 CMJLRS+ A R N-,<CEG�+-,�G�C 

�k�



wAekn v&��v�f/vko��/c!��nk�S
/� D<J R D4R N-,�G�+-J , CIR NA@ F R N6,<C2G +-,�G @ F R A +-0M+QG�JLN6,<C 
h����0cAv:p�~AxCw)~�f)~*��n:�\
kf8yAe�e ��nk�\
��0oCy'0/c�h^~)p�e ��nk�\
�+-,^@ % x�o8p�0 %/o*g�AwA~:y�� wA~�f)~ ��nk�\
C� D<JLR D
R N6,�G +-JL, R N-,<CEG�+-,�G +-,^@ +-0E0�+S1F@ F R A +-0M+QG�JLN6,<C P N60 G�D F � A N R��:� CEGM0M.<R G�.<0 F @�B F CMDr@/+QG + CEG�0E.<RJ�
GM.<0 F .<C F @m��1GMD F R N8@ F  +Q,^@
�8h�v*n����\
0� D<J R D R N6,�G�+-J ,<C ? N602G�0�+Q,4R N6,<C2G +-,�G @ F R A +-0M+QG�JLN6,<C@P N60 . C F � JLG�D�G�D F ¢ F CMCM+-T F �

� +-CMCEJ ,<T = ,�G F 02P +-R F A Ja�<0�+Q0E1 >rR D<J C I/ALF J C	H<0EN K Ja@ F @ +-CEH/+-02G N-P GMD F ¢ � = @<JLCEG�0EJ��<.8G�J N-,�

,<NQGW� JLG�D ?`_ 9�: ? >

H C F 0ECD� J CED<J , T4GMN .<C F N60 FJ� G F ,^@ ?�_ 9�: ? , F F @ ,<N-G F @<J G +-,�1 NQP>G�D F C FlI/A F C > ?IN�� F K F 0�
 G�D F#I/ALF
h���� c8v:p�~Ax�wA~�f)~*�tnk� C F GMC G�� N R N6,<C2G +-,�G�C�
��0~ } %/x�o8p�0 c�+-,)@ ��g/p � 
�� D<J R D +-0 F JaB�H N602G +-,�G > �0~ } %/x�o8p�0 cC F G�C G�D F B + � J�B .)B ,�.^B � F 0 N-P 9 ¢ � � A N R�� C�� D<JLR D'B +S1�� F + A A N RS+ G F @ GMN + T6J K F , H<0EN8R F CECMN60 >
§ N-0uB + A A 1G�D<JLC B +S16� F C F G + G�R N�B�H<J A F G�JaB F .<CEJ ,<Tmc�e�f:g�h ���0~ } % x�o8p�0 c >ER D F C F R N-,^@ R N6,<C2G +-,�G�

��g/p � 
[@ F G F 0uB J , F C GMD F ,�.^B � F 0 N-P ,�.<R ALF +-0 +��<.<,^@<+-,<R F C�G�N GM0�+-R�� >£R D F @ F P +Q. A G K-+ A . F J C 7 =)> ? N60
H<0ENk� A F B C ,<NQG 0 F N .<J 0EJ ,<T4,�.<R ALF +-0F�<.<0E,<J , T;
 J GDB +S1�� F @ F CMJ 0M+�� ALF GMN C F G G�D<JLC GMN�+ CSB + A A F 0�KQ+ A . F
J , N-0u@ F 0�G�NO0 F @<.<R F B F B N6021 .<CM+-T F  D N*� F K F 0�
 GMD<J C JLC�,<N-G 0 F N .<JL0 F @ > 9 G	H<0 F C F ,�G ��g/p � RS+-, N-, A 1
� F R D<+-,<T F @ ��1 F @<JLGMJ ,<T4h����0cAv:p�~AxCw)~�f)~*��n:� > b § N-G F G�D/+QG�J P 16N6. � J CED GMN - 0\5�?W4Y*$<�4 ��g/p � +Q,^@
G�. 0M, , . R A F +-0#�<.<0E,<J ,<T N6,S
 16N-. CED<N6. A @ + A CMN J , R 0 F +-C F GMD F v:o��'�0~ } H<+-0�+�B F G F 0�
�� D<JLR D JLC C F G JL,
v:c:o ��� ��nk� > i

R +�� ALF 767�� �I.<,�GMJ�B F H/+Q0�+�B F G F 0MC .<C F @ � JLGMD G�D F w�y/v&$)eky
B NA@ . A F >

H$+-0EJ)+�� A F R 18H F s�F P +-. A G s�F CER 0MJaH G�JLN6,
%^~)c�e/�'� CEGM0MJ , T R D^��H<,�G ? J ALF ,/+�B F H<0 F�I)� P N60OR D F R���H N-J ,�G I/ALF C b J ,A�

R A .^@<J , T GMD F I/A F G�N CEG�+-0EG P 0MN�B 
�J P[yAe)c�f)~ky:f �
��fAykg^e*�ui

�^e��Aw J ,�G F T F 0 7 565 ¢ + � J�B .^B ,�.^B � F 0 N-P G�J�B F C2G F H<C'G�N G +�� F � F �
P N60 F D/+ A G�JL,<T GMD F CMJ�B . A +QGMJ N6,

�Ay0c*fAy:f J ,�G F T F 0 7 56565-5 ¢ + � J�B .^B ,�.^B � F 0 N-P@C2G F H<C GMN4G�+�� F � F P N60 F
R 0 F +QGMJ ,<T + R D F R���H N6J ,�G I/A F

yAe)c*f^~ky:f � N N ALF +-, > P + A C F > :8F G GMN > G�0E. F > G�N 0 F CEG +Q0EG G�D F CEJ�B . A +QG�JLN6, P 0ENkB
+ R D F R���H N6J ,�G I/A F

f��0~ } 0 F + A 7 ¢ + � J�B .^B CEJ�B . A +QGMJ N6,�G�JaB F G�N�+�@8K-+Q,<R F � F �
P N60 F D/+ A G�JL,<T GMD F CMJ�B . A +QGMJ N6,

f8y0c*fAy:f 0 F + A 7 ¢ + � J�B .^B CEJ�B . A +QGMJ N6,�G�JaB F G�N�+�@8K-+Q,<R F � F �
P N60 F R 0 F + G�J , T + R D F R���H N6JL,�G I/ALF

w:f/v-� v 0 F + A 7 5 �
�
-

= ,<JLGMJ)+ A G�JaB F CEG F H
c-�0~Ax8x 0 F + A 7 5 �
�

-
¤ F , F 0EJ R�CSB + A A R . GMN � KQ+ A . F P N60 H N6CEJLGMJLK F @ F P �
J ,<J G F N ./+Q,�GMJLGMJ F C

c-�/xCy:� o 0 F + A 7 5 �
�
-

; . G�N � K-+ A . F P N60W@ F ,<CEJLG"1
c-�0~Ax8x*h%�ke��Cf.�*g%� } 0 F + A 7 5 �
�

-
; . G�N � KQ+ A . F C$P N60 H<0 F CECM.<0 F 
 F , F 0ET-1,
 G F BlH F 0d�
+QG�. 0 F 
<K F A N8R JLG"1,
<+-,^@4, . R A F +-0I+��<.<,)@/+-,<R F C

�/c�w v-� J ,�G F T F 0 3 ¤ 0EJ�@z@<JaB F ,<CMJLN6,/+ A JLG"1
� G



R +�� A F 767k�¡� .<,�G�JaB F H/+-0M+�B F G F 0MC .<C F @ � JLG�D G�D F w8y v&$)eky
B NA@<. A F b R N6,�G�JL,�. F @�i

} ���,� 
/� v-� 0 F + A 5 ¢ J , J�B .^B , 
 � 
 +-,^@ � R N8N-0u@<JL,/+QG F C@P N60 T60EJ�@
} ���,� 
/�0~ } 0 F + A 7 ¢ + � J�B .^B , 
 � 
/+-,^@ � R N N60u@<JL,/+QG F C@P N60 T60EJ�@
v��AeAo�� } ���,� 
 J ,�G F T F 0 5 ¤ 0EJ�@ T F NkB F GM0E1 J , , 
 � 
 +-,)@ � @<J 0 F R GMJ N6, C��

5 � ; +-0EG F CEJ)+-,
��g/p J ,�G F T F 0 5 § .^Br� F 0INQP ,�.<R A F +Q0ICSH F R J F C G�N G�0M+-R��
v���yA~�$ J ,�G F T F 0 5 = P C F G G�N�7,
/.<C F T60�+SK JLG"1
v %�gAy'� J ,�G F T F 0 5 = P C F G G�N�7,
/.<C F , . R A F +-0 �<.<0E,<J ,<T
*.� � g��%^eky J ,�G F T F 0 5 = ,<JLGMJ)+ A R D F R���H N-J ,�G I/ALF ,�.^B � F 0 > = P 0 F CEG�+-0EGMJ ,<T

P 0MNkB + R D F R���H N6JL,�G�
 C F G�G�D<JLC G�N G�D F ,�.^B � F 0
N-P G�D F	I/ALF G�N 0 F C2G +-02G P 0MNkB

} ���,� 
^x&% o*g��AwA~ky�� J ,�G F T F 0 �23-5 R 18H F NQP F�� G F 0E,/+ A � N-.<,^@/+-021 JL, GMD F 2 , 

2 � 
 +-,^@ 2 � @<J 0 F R G�J N-,<C�� � 3-5 ��0 F � F R G�JL,<T;

�2387 � N-. GW�/N�� 
 �23-3 �£H F 0MJ N8@<JLRF
 � 3 = ��.<C F 0d�
@ F�I , F @

} ���,� 
�y.% o*g��AwA~ky�� J ,�G F T F 0 �23-5 R 18H F N-P F�� G F 0E,/+ A � N6.<,)@/+-0E1J ,G�D F � , 
 � � 
+-,^@ � � @<JL0 F R G�JLN6,<Cv*yAekn�� J ,�G F T F 0 { H$+-0MJ +�� ALF G�N .<C F P N60 G�D F�I 0MC2G 9 ¢ � 0 FJI , F �
B F ,�G'H/+QCMC > R D F C F R N-,^@ CuH<+QG�J + A @ F 0EJLKQ+��
G�J K F JLC>.<C F @G�N C F ALF R GW� A N R���C>P N60 0 F�I , F B F ,�G >5 ��,<N6, F 
'7 �£@ F , CMJLG"1F
B3 � � � K F A N R JLG"1F
�{ �£H<0 F Cd�
CM.<0 F 
 � � F , F 0ET-1,
 G � G F B�H F 0M+QG�.<0 F 
 767 �	? F
+��<.<,)@/+-,<R F 
 7 = � § J�+��<.<,^@<+-,<R F

v*yAekn � J ,�G F T F 0 7 H$+-0MJ +�� ALF P N60@G�D F C F R N6,^@ 9 ¢ � H/+-CEC
v*yAeknA��� � J ,�G F T F 0 5 H$+-0MJ +�� ALF CP N60�G�D F G�D J 0u@ +-,^@ P N6.<02G�D 9 ¢ �

H/+-CEC F C
� % x�oAp�0 } ���.� 
 J ,�G F T F 0 7 § .^Br� F 0'N-P G�NkHA� A F K F A � A N R���C'J , G�D F , 
 � 
�+-,)@

� @ J 0 F R GMJ N6,<C

R D F B +QJ ,4H 0MN6T60M+�B J C R N6,�G +-JL, F @ JL, G�D F�I/ALF n^xk~^c���� � > = G I 0MC2G 0 F +�@<C G�D F 0M.<,�G�JaB F H/+-0�+CB#�
F G F 0 I/A F +-,)@ J , JLG�J + A J � F C G�D F 9 ¢ � A J�� 0�+-021 +-,^@ H<D�1 CMJ R CrB NA@ . A F C > R D F ,�
�@ F H F ,^@ J ,<T .^H N-, G�D F
C F GMGMJ ,<T N-P G�D F yAe)c�f)~ky:f�H/+-0�+CB F G F 0�
<JLG R + A A C@J , JLG P 0MNkB CMR 0�+QGMR D�bti G�N JL,<JLGMJ)+ A J�� F G�D F T-0MJ�@�.<CEJ ,<T G�D F
CuH F R J I/F @ J , JLG�J + A R N6,^@<J G�J N-,<C N-0 JL,<JLG P 0MNkB R D F R���H N6JL,�G�bti G�N 0 F +�@ G�D F J ,<J G�J + A R N-,^@<JLGMJ N6, C P 0ENkB +
R D F R��8H N6JL,�G I/A F >`R D F B N6C2G>JaB�H N60EG�+-,�G P .<,<R GMJ N6, C R +-0M0EJ F @ N6. GX��1 JL,<JLG P 0MN�B CER 0M+QG�R D�b�i +-0 F GMD F R + A A
G�N	@ JLK J�@ F @<NkB +-J ,[bti�
�� D<J R D + ALA N RS+QG F C G�NkHA� A F K F A89 ¢ � � A N R���C�
�+-,^@ GMD F RS+ A A GMN J ,<J G � A N R���b�i�
�� D J R D
J , JLG�J + A J � F C + CMJL,<T A F � A N8R���b +-,^@ J C�H<+-0EG$N-P G�D F ����w8y^oDB NA@<. A F i > 9 A A H<0ENk� ALF B C F G�.)H<CXB .<CEGXH<0MN K J�@ F
+ K F 0ECMJLN6, N-P J ,<J G � A N R��/bti > ¥�,4GMD F NQG�D F 0ID<+-,^@�
/G�D F @<J K J�@ F @<NkB +-J ,[bti$CM.)�<0MN6.8G�J , F H<0EN K8Ja@ F @�� JLGMD?`_ 9 : ? JLC P +QJ 0 A 1 T F , F 0�+ A +-,^@ RS+-, C F G .^H + GMNkHA� A F K F A B F CMD�� JLGMD � % x�o8p�0 } � � % x�o8p�0�� � � %/x�o8p�0�

� A N8R���C > ? N60 JL0M0 F T6. A +-0 @ NkB +QJ ,<C#b CM.<R D +-C J , G�D F ��v-�Aw:f:g���^eAx4G F C2GFH<0MNk� A F Bzi�
 +OCSH F R J)+ A K F 0MCMJLN6,
N-PW@ JLK J�@ F @<NkB +-J ,[bti CMD<N-. A @�� F H 0MN K J�@ F @ +-CrH<+-0EG N-P G�D F H<0ENk� A F B C F GM.^H > b :8F FO:8F R G�JLN6, � >L= P N-0
+ @<JLCMR .<CMCEJ N6,�NQP R 0 F +QG�JL,<T , F � H<0MN�� A F B C F GM.^H<C >	R D FrI/A F C R N6,�G +-JL,<J ,<T G�D F 0 F H A +-R F B F ,�G�0EN6. GMJ , F C
CMD N6. A @�� F T6JLK F ,�G�D F C�+CB F ,/+CB F C +QC GMD F N60MJLT6J ,<+ A C > i

� K



9 P G F 0 JL,<JLGMJ)+ A J��S+ G�J N-, G�D F B +-JL,4H<0EN6T60�+CB R + A A C N6.8GjH<. G J ,<J G�J + A b�iDb$H/+-02G N-P GMD F vko B N8@<. A F i GMN
� 0MJ G F +R D F R���H N6J ,�G I/ALF R N-,�G�+-J , J ,<T G�D F JL,<JLGMJ)+ A R N6,^@<J G�JLN6,<C�+Q,^@�G�NR 0 F +QG F GMD F CMR + A +Q0 � T A Nk�/+ A[I<A F 

G�N�� D<JLR D ?�_ 9�: ? � 0MJ G F C GMD F G�N-G�+ A�F , F 0MTQ1�+-,^@4N-G�D F 0 N ./+-,�G�J G�J F C +QG G�D F F ,^@ NQP F +-R D4GMJ�B F C2G F H >? N A A N*� JL,<T G�D F J ,<J G�J + A N6. GuH<. G>J , n^xk~)c���� � J C G�D F B +-JL, F K6N A . G�JLN6, A N8N�H�
�R N6,<CEJ C2G�J , T N-P + RS+ ALA GMN
D�18@<0MN = @[bti�b�� D<J R D +�@8K-+Q,<R F C G�D F C218C2G F B N6, F GMJ�B F C2G F H/i�
�+ R + A A G�N�GMJ�B F C2G F H[btiOb�� D<J R D#@ F G F 0uB J , F C
G�D F CEJ�� F N-P<GMD F , FJ� G GMJ�B F C2G F H +-R R N60u@ J ,<T G�NIR N6, CEG�0M+-J ,�GMC�H<0EN K Ja@ F @D��1 F +-R D N-P8G�D F CMN A K F 0�B NA@<. A F C�i�

+-,^@ +R + A A G�N�N6. GuH<. G�b�iFb5� D J R D � 0MJLG F C�GMNG�D F CERS+ A +-0 � T A Nk�/+ A�I/ALF +-,^@ H<0ENA@ .<R F C R D F R���H N-J ,�G I/A F C
+QG CuH F R J I/F @ J ,�G F 0EKQ+ A CJi > = , ?`_ 9�: ? 7 > 5 G�D F F K-N A . GMJ N6,40MN-. G�JL, F D�18@<0EN = @�bti>J C H/+Q0EG N-P GMD F ����w�y0o
B NA@<. A F 
�� D<JLR D JLC F CMC F ,�G�J + A A 1�G�D F F K-N A .8G�J N-, H<+-0EG N-P>GMD F ���W¥ ¢mMOR ? M H : R NA@ F b : F R GMJ N6, =)> 7Ci >
R D F$A N NkH G F 0uB J ,/+QG F C F J G�D F 0�� D F , �^e��Aw�G�JaB F CEG F H<C D/+SK F � F F , G�+�� F , N60�� D F , G�D F CMJaB . A +QG�JLN6, G�JaB F
FJ� R F F @ CFf��0~ }/>FR D F A +-CEG�GMD<J , T6C G�D F B +QJ , H<0EN6T60M+�B @ N F C +-0 F GMNOR D F R���H N6J ,�G GMD F I ,/+ A G�JaB F CEG F H
+-,^@�H<0EJ ,�G ; �$H GMJ�B J ,<T J , P N60SB + G�J N-, >; .<0M0 F ,�G A 1 GMD F D�18@<0ENA@ 1 ,/+CB JLR C�
 F N ./+QGMJ N6, NQP CEG�+QG F 
 T60�+SK JLG"1F
'+-,^@ , . R A F +-0r� .<0M,<JL,<T 0EN6. GMJ , F C
+-0 F + ALA RS+ ALA F @ P 0MNkB � J G�D<JL, D�18@<0MN = @�bti > = , ?�_ 9�: ? 7 > {�G�D F F K6N A . GMJ N6, P .<,<R GMJ N6, J C G +�� F , N K F 0
P 0MN�B D�1A@ 0MN = @�b�i���14+ 0EN6. G�JL, F RS+ A A F @ F K-N A K F btiX� D<JLR D J CWH<+-0EGIN-P G�D F w�y v&$^eky�B NA@<. A F > ?IN�� F K F 0�

CMJL,<R F F K6N A . G�JLN6, J , ?`_ 9 : ? 7 > 5OJLC D/+-,^@ ALF @ ��1 +O0MN6.8G�J , F � D<J R D J C	H<0ENkH F 0 A 1 H/+Q0EG N-P$G�D F ����w�y0o
B NA@<. A F 
 ?`_ 9 : ? 7 > 5 CED<N6. A @ + A �@+S1 Cr� F � .<J A GF� J G�D D�18@<0ENA@818,<+�B JLR C J ,<R A .^@ F @ > b 9 A G F 0M,<+QG�J K F A 1,

+, F � ,<N-,A�"D�18@<0MN�H<D�1 CMJLR CEB NA@<. A F B J T-D�G CM.)H^H A 1�+0 F H A +-R F B F ,�G P N60 D�18@<0EN = @�b�i > i H C F 0EC£� J CMD8�
J , T GMN JaB�H A F B F ,�G , F � H D�1 CEJ R C B N8@<. ALF C � J G�D<JL, ?�_ 9�: ? 7 > 5 CED<N6. A @ JL,<C F 0EGIRS+ A A C@GMN G�D F J 0 CMN A K F 0
0MN-. G�JL, F C�JL, D�18@<0MN = @�bti > = , N60u@ F 0 G�N+-R R F CMC�GMD F � A N8R��k� CEG�0E.<R GM.<0 F @ B F CMD�@/+QG�+J
 T A Nk�/+ A KQ+-0EJ)+�� A F C
b CE.<R D +-C G�D F CMJaB . A + G�J N-, G�JaB F +-,^@�GMD F ,�.^B � F 0 N-P�H<0EN8R F CECMN60ECJi�
 +Q,^@ 0M.<,�GMJ�B F H/+-0M+�B F G F 0MC�
 , F �
B NA@<. A F 0MN6.8G�J , F C>CED<N6. A @ JL,<R A .^@ F p�o&��/o�����nk��+QC @<JLCMR . CMC F @�+�� N K F > � JLGMD GMD F @/+ G + C2G�0E.<R GM.<0 F +Q,^@
B NA@<. A +-0EJLG"1 F ,<D/+-, R F B F ,�GMC'R NkB J ,<TIJ , ?`_ 9 : ? 7 > { � F@FJ� H F R G G�D F H<0MN R F CMC N-P +C@^@<J , T + , F � CMN A K F 0
G�N#� F R NkB F B . R D CEJ�BlH A F 0 > : F F :8F R G�J N-,6� >LP P N60@P .<02G�D F 0 T F , F 0�+ A T-.<J�@ F A JL, F C@N-, +C@^@<J , T CEN A K F 0EC GMN?`_ 9 : ? >
�DE,BF?W!�BFE�01*F#G-/5=< #�!�BF'J2Z4 � ����w�y^o �

R D F ����w8y^o�B N8@<. A F CMN A K F C�G�D F M . ALF 0 F N ./+QG�JLN6,<C�NQP D�18@<0ENA@ 1 ,/+CB JLR C�b C F F : F R GMJ N6, =A> 7Ci >ER D FCMN A K F 0 J ,<R A .^@ F @l� J G�D ?`_ 9 : ? 7 > 5 J CO@<JL0 F R G�JLN6,/+ ALA 1 CuH A JLG$+-,)@ JLC��<+-C F @ N6, G�D F H<J F R F � J C F ��H/+-0�+C� N A J R
B F G�D NA@ b � � ¢  ; N A F A A + � � N NA@A�@+-0S@ 7 ��K�P i > ? . G�.<0 F K F 0ECMJLN6,<C�� J A A JL,<R A .^@ F CM.)�A��B NA@ . A F C GMN
D/+-,)@ A F .<, CuH A JLG � � ¢ +-,^@�H F 0ED/+�H<CIN-G�D F 0 D�18@<0MN + A T6N-0MJLGMD^B C >9 C	@<JLCMR .<CMC F @ J ,�G�D F H<0 F K8JLN6.<C C F R GMJ N6,S
�J , J G�C�R .<0M0 F ,�G P N60uB G�D F ����w�y^o�B NA@<. A F D<+-,^@ ALF C�G�D FF K-N A .8G�J N-,�P . ,<R GMJ N6,�N-P G�D F w�y v&$^eky�B NA@<. A F GMD<0MN6. T6DOG�D F 0MN6.8G�J , F D�18@<0EN = @�b�i >�R D<JLCI0EN6. GMJ , F H F 0t�
P N60SB C N6, F ��@<JaB F ,<CMJLN6,/+ A Cd� F F H<C JL, GMD F , 
 � 
8+Q,^@ � @ J 0 F R GMJ N6,<C�
8R + A A C'G�D F ,�.<R ALF +-0X�<.<0M, J ,<T 0MN6. GMJ , F
b$� .<0M,�b�iuiY
<+-,^@GMD F ,4+�H)H A J F C GMD F C F NkH F 0�+ G�N60EC@J ,0 F K F 0MC F N60u@ F 0 > ? 1A@ 0MN8@ 1 ,/+�B J RS+ A � N6.<,^@<+-0E1 R N6,8�
@<J G�J N-,<C +-0 F C F G£� F P N60 F F +-R D 7 s CS� F F H���14+ RS+ A A G�N G�D F � 9 � 9 ¢mM : ? 0MN6. GMJ , F +�B 0 T6./+-0S@<R F A A b�i >? N60 F +-R D Cd� F F H�
 GMD F R NA@ F R 1 R A F C G�D<0EN6.<T6D GMD F ALF +QP � ,<N8@ F � A N R�� C�
 +CH^H A 1 JL,<T GMD F 7 s D�18@<0ENONkH F 0d�
+QGMN60 GMN F +-R D J , G�. 0M, > ? N60 + CEJ ,<T ALF � A N R�� 
 D�18@<0MN = @[bti A N NkH<C N K F 0 G�D F R N N60u@ J ,/+QG F C G�0M+-,<CEK F 0EC F
G�N G�D F Cd� F F H @<J 0 F R G�J N-,�
 R NkH�1 J ,<T 0MN�� CON-PE@/+QG�+ P 0MNkB GMD F � A N R�� +-0M0M+S1 GMN + 7 s CS� F F H +Q0M0�+S1
b K J + T F G�0d� � b�i�
 T F GM0S� 1�btiY
 +-,^@ T F G�0d� �kb�iui > ? N60 F +-R D 0MN�� 
 D�18@<0ENA@818,<+�B JLRS+ A �/. � F C +-0 F R NkB#�
H<. G F @ � JLGMD +�RS+ ALA GMN D�1A@ 0MN��Fbti >G�D F C F �/. �8F C +-0 F GMD F , .<C F @ G�N .^H/@/+QG F � N-, F C JL, G�D F JL,�G F 0EJ N60
N-P G�D F � A N R���� J G�D .^H/@/+QG F CEN A ,�b�iI+-,^@ JL,�G�D F T6./+-0S@ R F ALA C � J G�D .^H/@/+QG F CMN A , � N6.<,[bti > ? N A A N�� J ,<TG�D F +�H)H A JLRS+QGMJ N6, N-P F +-R D 7 s D�18@<0ENA@ 1 ,/+CB JLRS+ A NkH F 0M+QG�N60�
$GMD F D�18@<0ENA@818,<+�B JLRS+ A �/. � F C+-0 F R N60t�
0 F R G F @ GMN F , CM.<0 F R N6, C F 02KQ+QG�JLN6,+QG �E.^BlH<C>JL, 0 F�I , F B F ,�G � JLGMD + RS+ ALA G�N GMD F � 9 � 9 ¢mM : ? 0MN6. GMJ , F

� �



R +�� A F 7 3A�O�I. ,�GMJ�B F H/+-0M+�B F G F 0MC .<C F @6� J G�DOG�D F ����w�y^olB N8@<. ALF >
H$+-0MJ +�� A F R 18H F s�F P +-. A G s�F CMR 0MJ�H8G�J N-,
pCn^x 0 F + A 5 >|K ; N-.<0�+-,�Gd� ? 0MJ F @<0EJ R D<Ct� _ F � 1 b ;@?�_ i P +-R G�N60 

B .<CEG � F � 7 P N60 C2G +��<J A J G"1 J , FJ� H A JLR J G
CER D F B F C

� � R �+< %J4�5�- � 5 %)*F?^*F#�4�(I4�?�<
e�h/c8vkx�� 0 F + A 5 >|=k= � � ¢ CED<N R��z@ F G F R GMJ N6,�H/+Q0�+�B F G F 0 *
o���� � 0 F + A 5 > G { � � ¢ @ J CMCEJ�H/+ G�J N-,zH/+-0�+CB F G F 0 � �
o���� � 0 F + A 7S5 � � ¢ @ J CMCEJ�H/+ G�J N-,zH/+-0�+CB F G F 0 �

/v��^oCwkg JL,�G F T F 0 5 = P C F G GMN 7,
�.<C F GMD F ¤ N8@<.<,<N K#B F GMD<NA@�b R NkB��
H A F G F A 1� +QGEG F , + ALA J ,�G F 0uH N A +-,�G�CJi

$���y v*w 0 F + A 5 : RS+ ALF P +-R GMN60 P N60W@<J CECMJaH/+QG�J K F T60EJ�@K F A N R J G"1
�)y vCe�� JL,�G F T F 0 7S5 § .^B � F 04N-P J G F 0�+QGMJ N6,<CGMN . C F JL, �IJ F B +-,<,

CEN A K F 0
p�$/v:c�p 0 F + A 5 > 7 9 0EGMJ I R J)+ A K8JLCMR N6CMJ G"1OR N6, CEG +Q,�G

+�B 0 �<. � R N6,<C F 0EK F b�i > 9 G GMD F F ,^@ D�18@<0MN = @[btiIG F CEG�C G�D F T60MJa@ 0 F�I , F B F ,�Gr� J G�D C F K F 0�+ A RS+ A A C�GMN
G�D F � 9 � 9 ¢mM : ?�+�B 0 G F CEG 0 F�I , F B F ,�G�b�i 0MN6. GMJ , F 
<G�D F , JL,<JLGMJ)+QG F C@R D<+-,<T F C J ,�0 F�I , F B F ,�G � J G�D4+
RS+ A A GMN GMD F � 9 � 9 ¢mM : ?�+CB 0 0 FJI , F @ F 0 FJI , F b�i@0EN6. GMJ , F >

R D<0 F F N-GMD F 0 FJ� G F 0M,/+ ALA 1�K J CEJ�� ALF 0EN6. G�JL, F CIJ ,4G�D F ����w�y^o�B N8@<. A F +-0 F JL,<JLG D�1A@ 0MN0b�i�
�� D J R D�JL,<J �
G�J + A J � F C G�D F B N8@<. ALF ��1C F GMGMJ ,<T GMD F D�18@<0MN8@ 1 ,/+�B J R + A KQ+-0EJ)+�� ALF C$G�N � F 0MN <JL,<JLG � A N8R��/b�i�
)� D<JLR D�C F GMC
G�D F JL,<JLGMJ)+ A R N6,^@<J G�J N-,<C�J , +OCMJL,<T ALF � A N R��  +-,^@ G�N-G �<,^@�b�i�
�� D<JLR D JLC RS+ ALA F @���1�GMD F � 9 � 9 ¢mM : ?
T6./+Q0u@ R F A A)I<A A JL,<T 0EN6. GMJ , F C�� D F , +-, F�� G F 0E,/+ A � N6.<,^@/+Q0E1 JLC F , R N6.<,�G F 0 F @ >OR D F A + GMG F 0 G�� N 0EN6. GMJ , F C+-0 F G�D F B N6CEG J�BlH N-0EG +Q,�G P 0ENkB G�D F CEG�+-,^@^H N6JL,�G N-P .<C F 0ECr� J CED<J ,<T4G�N R N6,<C2G�0E.<R G + , F � H 0MNk� ALF B
C F G�.^H4b :8F R GMJ N6,�� >L= i >= , +�@^@<J G�J N-, G�NGMD F T A Nk�/+ A R NkBlB N6, I/A F p:o���/o����tnk�\
 G�D F D�18@<0MN8@ 1 ,/+�B J R + A 0EN6. GMJ , F C J ,<R A .^@ F
G�D 0 F F N-G�D F 0 R NkB�B N6, I/A F C��	p:o���/o�� ����w8y^o���nk�S
[� D J R D R N-,�G�+-J , C @ F R A +Q0�+QGMJ N6,<C P N60IK-+Q0MJ)+C� A F C CSH F �
R J I RG�N 7 s D�18@<0MN8@ 1 ,/+�B J R + A CMR D F B F C6b +�H^H 0MNkH<0EJ)+QG F G�N G�D F NkH F 0�+QGMN60d� CuH A JLG JaB�H A F B F ,�G�+QG�JLN6, JL,?`_ 9 : ?�7 > 58i 0p�o&��/o�� h8h'����nk�S
�� D<JLR D R N-,�G�+-J , C�@ F R A +-0�+ G�J N-,<C'CuH F R J I R G�N G�D F H<J F R F � J C F ��H/+-0�+C� N A J R
B F G�D NA@� +-,)@4v:c:o ��� ��nk�S
 G�D F R NkBlB N6, I<A F FJ� H N60EG F @ ��1�G�D F ,�.<R ALF +-0 �<.<0E,<J , T B NA@<. A F +-,^@ R N6,8�
G +QJ ,<JL,<T J , P N-0uB +QG�JLN6, N6,OGMD F , . R A F +-0 J CEN-G�NkH F C@GMN GM0�+-R�� b N6, A 1.<C F @6��1D�18@<0EN = @�b�iui >

� 9�';*,(.-/!$0 !^>V<=(/*,(I4�#�!�BF')2Z4 � eAo8c �

R D F eAo8cmB N8@<. A F JaB�H ALF B F ,�G�C GMD FF N ./+ G�J N-, N-P C2G +QG F , F F @ F @ ��1 G�D F D�18@<0MN8@ 1 ,/+�B J R + A +Q,^@
,�.<R ALF +-0z� .<0M,<JL,<T CMN A K F 0MC > R D 0 F F CM.)�A��B NA@ . A F CO+-0 F +SKQ+-J A +�� ALF JL, ?�_ 9�: ?�7 > 5)� �A~��� ~;
 � D J R D
J�BlH ALF B F ,�G�CB+ H F 02P F R Gd�"T�+QC F N ./+ G�J N-, N-P CEG�+QG F /�^~:w^o 
k��v&�\
k� D<JLR D J�BlH A F B F ,�G�C +-, F N .<+QG�JLN6, N-P C2G +QG F
+�H^H 0MNkH<0EJ)+QG F G�NFH/+-02G�J)+ A A 1F@ F T F , F 0�+ G F B +QG F 0MJ + A + G ,�.<R A F +-0O@ F ,<CEJLGMJ F C JL, GMD F 0SB + A F N .<J A J��<0EJ .^B � JLGMD
0�+C@<J)+QGMJ N6, b § +�@ 1-N,� D J , 7 �kGCP i  +-,^@��^e)x&�8� o�xCf 
 
[� D<JLR D�.<C F C + P +QCEG ? F A B D N A GW� P 0 F F � F , F 0MTQ1 G�+�� A F
J ,�G F 0uH N A +QG�JLN6, G�N D/+Q,^@ A F GMD F C�+�B F H<D�1 CMJ R C +QC3�^~kw^o 
:��v-� b R JaB�B F C � : � F CEG"1 7 ���k� i >

R D F H<0EJ�B +-0E1 J ,�G F 0EP +QR F 0EN6. G�JL, F P N-0 G�D F e)o8c B N8@<. ALF JL, ?`_ 9 : ? 7 > 5�JLC F N6C = @[bti�
k� D J R D C F G�C'G�D F
H<0 F CMCE.<0 F JL,O+-, F ,�G�J 0 F � A N8R�� N-P � N6, F C ��1 R + A A J ,<T G�D F F N6C�bti'0EN6. GMJ , F CM.^H^H A J F @���1 F +-R D F N ./+ G�J N-,N-P

G 5



R +C� A F 7 = �O�I.<,�GMJ�B F H/+-0�+CB F G F 0EC .<C F @6� J G�DOG�D F eAo8c#B N8@<. ALF >
H$+-0MJ +�� A F R 18H F s�F P +-. A G s�F CMR 0MJ�H8G�J N-,
�)~���0~ 0 F + A 7 > �k��� G �I+QGMJ N N-PBCuH F R J I R D F +QG�C P N60@G�D F T6+-CEb���i

R +�� A F 7 P �O�I. ,�GMJ�B F H/+-0M+�B F G F 0MC .<C F @�� J G�D�G�D F %�gAy���B N8@<. ALF >
H$+-0EJ)+�� ALF R 18H F s�F P +-. A G s�F CER 0EJ�H GMJ N6,
f'��g�p-� v-� 0 F + A 7 �L7 � 7 5 � ¢ JL,<J�B .)B G F B�H F 0M+QG�.<0 F JL, � P N60O�<. 0M,<JL,<T GMN

� F + A A N�� F @
f'��g�p-�0~ } 0 F + A 7 � 5 � 7 5 � / ¢ + � JaB .^B�G F BlH F 0�+ G�.<0 F J , � P N60��<.<0M, J ,<T�GMN

� F + A A N�� F @
w���g�p-� v-� 0 F + A 7 � 5 � 7 5 �
�

-
¢ JL,<J�B .)B @ F ,<CMJ G"1 b T � R�B � i P N60#�<.<0E,<J ,<T GMN
� F + A A N�� F @

w���g�p-�0~ } 0 F + A 7 � 5 � 7 5 ��� ¢ + � JaB .^B @ F ,<CMJ G"1'b T � R�B � i P N60E�<. 0M,<JL,<T GMN
� F + A A N�� F @

��v 
 ���0~ } 0 F + A 5 >LP ¢ + � JaB .^B § J � � B +QCMC P 0�+-R G�JLN6, P N60��<.<0E,<J , T
G�Nl� F + A A N*� F @

CEG�+QG F CM.)�A��B NA@ . A F >�R D F J ,^H<.8GX@<+QG + P N60'G�D<JLC 0MN6. GMJ , F +-0 F GMD F @ F ,<CEJLG"1F
 G F BlH F 0�+QGM.<0 F 
 +-,)@ GMD F 0SB + A
F , F 0MTQ1 P N60 G�D F � A N8R�� b G�D F � A N R�� � C A N RS+ A Ja@ F ,�G�J I RS+ G�J N-, ,�.^B � F 0 J C H/+-CEC F @ +QC�+-, +-0MT6.)B F ,�G�
 +Q,^@
G�D F � A N R���@/+QG�+ +Q0 F 0 F P F 0 F ,<R F @ G�D 0MN6.<T-D4GMD F T A Nk�<+ A R NkB�B N6,�� A N8R���CJi > H CM.<+ A A 1 F N6C = @�b�i>JLC RS+ ALA F @
� D F ,G�D F C F KQ+ A . F C$D/+SK F � F F ,OR D/+-,<T F @�b F > T > 
A��1 GMD F D�18@<0MN 0MN6. GMJ , F CJi'+-,^@ GMD F H 0 F CECM.<0 F B .<C2G � F
B +�@ F R N6,<CMJLCEG F ,�GW� JLGMD G�D F B +-T6+-J , >�R D F F N-C�bti$0EN6. GMJ , F H F 0EP N60SB C>GMD<J C R NkBlH<. G�+QG�JLN6, P N60>+ 0MN�� N-P
� N-, F C > b$�IN6.8G�J , F CIJ ,�G�D F e)o8clB NA@<. A F J ,<R A .^@ F R NkB�B N6, I/A F C F�� H N602G F @ ��14GMD F ����w�y^oO+-,)@-%�gAy'�
B NA@<. A F C > ? N60'G�D<JLC � +-,^@�H<D�18CEJ R C � 0 F +-CEN6,<C�
<C F ,<CMJa� A F .<C F N-P�eAo8c 0 F N .<JL0 F C G�D F ����w�y^o B N8@<. A F � +-,^@�

P N60*�^~:w^o 
k��v&�+-,^@l�0eAx&�8� o8x�f 
 
 G�D F %�gAy'� B NA@<. A F � GMNr� F JL,<R A .^@ F @ > i M +-R DOCE.^�A��B N8@<. ALF + A CMN CM.^H8�
H A J F C + 0EN6. G�JL, F RS+ ALA F @ F N6C P R ,�b�i`� D<JLR D F ,/+�� A F C$G�D F H<0 F CMCM. 0 F G�ND� F 0 F GM.<0M, F @P N60$CuH F R J I/F @K-+ A . F C
N-P G�D F @ F ,<CMJ G"1,
/G F B�H F 0M+QG�. 0 F 
 F , F 0MT-1F
 +Q,^@�R NkBlH N-CMJLGMJ N6,S
A� JLGMD<N6. G 0 F P F 0 F , R F G�N G�D F T60EJ�@ >
� '85�2Z4Y*F? ��' ?=08- 0���#�!�BF')2Z4 � %�gAy�� �

R D F ,�.<R A F +Q0��<. 0M,<JL,<T B NA@ . A F .<C F C'+ICuH/+Q0MC F ��B +QG�0EJ � C F B J �"JaB�H A J R JLG N60u@ J ,/+-021	@<J � F 0 F ,�GMJ)+ A�F N ./+*�
G�JLN6, b�¥ s M iICMN A K F 0�G�N�RS+ A R . A +QG F G�D F ,�.<R A F +Q0	�<.<0M, J ,<T�0�+ G F +-,^@ .^H/@/+QG F G�D F �/.<Ja@�KQ+-0MJ +�� A F C +-R��
R N-0u@<JL,<T A 1 b R J�BlB F C 7 �k�k� i >�R D F H<0MJaB +-021�JL,�G F 02P +-R F 0MN6. GMJ , F C P N-0 GMD<J CFB NA@<. A F +-0 F J , JLG �<.<0M,[bti�

� D<JLR D R + A A C 0MN6. GMJ , F C@G�N C F G .)H4GMD F , . R A F +-0 J CEN-G�N�H F G�+�� A F C , F F @ F @6��1 G�D F B NA@<. A F <+-,^@��<.<0M,[bti�

� D<JLR D R + A A CIGMD F ¥ s M CEN A K F 0 +Q,^@ .^H/@/+QG F C�G�D F D�18@<0ENA@ 1 ,/+CB JLRS+ A KQ+-0MJ +�� A F C JL, +CMJL,<T A F 0MN���N-P$+
CMJL,<T ALF 9 ¢ � � A N8R�� > = , +C@^@<JLGMJ N6,�G�N G�D F T A Nk�/+ A R NkBlB N6, I/A F p:o���/o����tnk� +Q,^@�G�D F 7 s D�18@<0MN8@ 1:�
,/+�B J R + A R N�B�B N6, I/A F p�o&��/o�� ���8w�y^o���n:�\
 GMD F �<. 0M,<JL,<T 0EN6. G�JL, F CIJ , R A .)@ F + R NkBlB N-, I/ALF ,<+�B F @
v:c:o ��� ��nk�6� D J R D�@ F R A +-0 F C KQ+-0MJ +�� A F C@CMD<+-0 F @6� JLGMD<J ,GMD F �<.<0E,<J ,<T#B NA@ . A F >
L ?^* � -.(:E�#�!�BF'J2Z4 � �8yA~/$ �

G 7



R +�� ALF 7�{A�O�I. ,�GMJ�B F H/+-0M+�B F G F 0MC .<C F @6� J G�DOG�D F ��yA~/$.�Ap:o��/c*f^~��8f6B N8@<. ALF >
H$+-0MJ +�� A F R 18H F s�F P +-. A G s�F CMR 0MJ�H8G�J N-,
� p:o��/c*f 0 F + A � �kK 7 ¤ 0�+SK JLG�+QG�JLN6,/+ A +-R R F ALF 0�+ G�J N-, R N6,<C2G +-,�G

b R�B � C / i

R D F ��yA~/$�B N8@<. A F C F G�C .^H GMD F T-0�+SK JLG + G�J N-,/+ A)I/F A @� G�D FIF�� F R G�C@NQP T60�+SK JLG"1 +Q0 F D/+-,^@ ALF @���1 G�D F
����w8y^o6B NA@<. A F > = , ?�_ 9�: ? 7 > 5OG�D F N6, A 1 T60M+SK8J G +QGMJ N6,<+ A�I/F A @ CM.^�A��B N8@<. ALF J C�p:o��/c*f)~��Af1
�� D J R D
R 0 F +QG F C +O.<,<J P N60uB +-R R F A F 0�+QGMJ N6, JL,�G�D F ,)��@<J 0 F R GMJ N6, >rR D F , F�� G K F 0MCEJ N6, N-P ?`_ 9 : ? � J A A J ,<R A .^@ F
+ � N6JLCMCMN-, CMN A K F 0IGMN R NkBlH<. G F G�D F T60M+SK8J G +QGMJ N6,<+ A I/F A @�@<. F G�N G�D F B + GMG F 0 N6, GMD F R NkBlH<. G + G�J N-,/+ A
T60EJ�@ >OR D<JLC B N8@<. A F CM.^H^H A J F C G��>N 0MN6. GMJ , F C�� T60M+ K�G"1�btiY
0� D<J R D C F GMCIGMD F T60�+SK JLG�+QG�JLN6,/+ A +-R R F ALF 0�+ G�J N-,
J , + 0EN*� NQPM� N6, F C�
 +-,^@ GMCEG F H T60�+SK�btiY
�� D<JLR D C F G�C GMD F GMJ�B F C2G F H R N6, CEG�0M+-J ,�Gr@<. F GMN T60M+SK8J G +QGMJ N6,
b R .<0M0 F ,�G A 1�+ ,<NC�"N�H�i >
�X0,% ')( � !$'J( % 'J(Q#�!�BF'J2Z4 � v:o �

R D F vko£B NA@ . A F D/+-,^@ ALF C GMD F N6. GuH<. G�H<0ENA@ .<R F @���1 ?�_ 9�: ?�
QJ ,�H/+Q0EG�JLR . A +-0BGMD F H F 0EJ N8@<J R R D F R��k�
H N6J ,�G�C +-,^@ G�D F 0 F T6. A +Q0$N-. GjH<.8G@N-P�GMN-G + A F , F 0ET-1,
AB +QCMC�
8+-,^@�B N�B F ,�GM.^B J ,8P N60uB +QG�JLN6, > = G@D<+-C$G�� NCM.)�A��B NA@ . A F C�
��)w�n 
�� D<JLR D C F A F R GMC G�D F ? J F 0M+-0MR D<JLRS+ AOs + G + ? N-0uB +QG�b�? s ? i P N-0 R D F R���H N-J ,�G I/ALF C�

+-,^@mn���� g��An 
�� D J R D�C F A F R GMC ? N60EGM0�+-, GkG . , P N60uB +QGEG F @ N6. GuH<. G > R D F ? s ? N-. GjH<.8G£H<0ENA@<. R F @m��1
vko���Aw�nOJ CW@ F CMR 0MJa� F @ J , : F R GMJ N6,6� > 3 >

R D F H<0MJaB +-021 JL,�G F 02P +-R F 0EN6. G�JL, F C P N-0 G�D F vkoEB NA@<. A F +-0 F N6. GjH . G JL,<JLGMJ)+ A bti�
*� D<JLR D D/+Q,^@ A F C N6. GS�
H<. G��E.<C2G�+ P G F 0 JL,<JLGMJ)+ A J��S+ G�J N-, +Q,^@m� F P N60 F G�D F B +-J , ?`_ 9 : ? GMJ�B F C2G F H A N NkHOJLC F ,�G F 0 F @� N6. GuH<. G�bti�

� D<JLR D D<+-,^@ ALF C	H F 0MJLNA@ J R N6. GjH . G J ,<CEJ�@ F G�D F GMJ�B F C2G F H A N8N�H��N6. GuH<. G I ,/+ A b�i�
/� D<J R D D/+-,)@ A F C N6. GS�
H<. G P N A A N�� JL,<T GMD F R N�B�H ALF GMJ N6, N-P G�D F GMJ�B F CEG F H A N8NkH  +-,^@ � 0 JL,�G F T-0�+ A C�btiY
�� D<JLR D R NkBlH<. G F C�G�D F
G�NQG + A C$NQP C F K F 0M+ A N ./+Q,�GMJLGMJ F C�
8JL,<R A .^@<JL,<T F , F 0ET-1,
AB +QCMC�
8B NkB F ,�G�.^B 
 +-,^@ CEN N6,�
�G�D F , � 0EJLG F C$GMD F B
G�N +-, 9�:<;>=M=£I/ALF ,<+�B F @�n^xk~^c�����wA~kf +QG G�D F F ,^@ NQP F +-R D GMJ�B F C2G F H >�R D F R D F R���H N6J ,�G 0EN6. GMJ , F C
H<0EN K Ja@ F @ ��1 G�D F G��>N CM.^�8��B NA@<. A F C NQP£vko4+-0 F R D F R���H N-J ,�G � 0�b�i�
�� D<J R D � 0MJ G F C R D F R���H N6JL,�G I/ALF C�

+-,^@4R D F R��8H N6JL,�G 0 F b�i�
^� D<JLR D 0 F +�@ C GMD F B JL, >
� U � U&R � � � *F01B�?W4�2 *,(+4YB#�!�BF'J2Z4=< � h^~kyA~�� e)c�� � ��8h�v � �8h�v ~��)y �

R D F h0~kyA~��0e^c���B NA@<. A F CM.)H^H A J F C'G�D F +�@<+�H G�J K F B F CMD8�"0 FJI , F B F ,�G b 9 ¢ �£i A J��<0M+-0E1 .<C F @���1 G�D F
0 F CEG N-P ?`_ 9 : ? b ¢ +-R §IF J R FF G + A > 7 �k�k� i > = G CM.^H)H A J F C +�� A N R��k�"C2G�0M. R G�. 0 F @ T-0MJ�@ � JLGMD P +-R G�N60t�"N-P �
G�� N 0 FJI , F B F ,�G � F G�� F F , ALF K F A C�
 +QC @ F CMR 0MJa� F @�J , :8F R G�JLN6, =A> 3 >XR D F ��8h�v +-,^@ �Ah�v ~��)yzB NA@<. A F C
CM.)H^H A 1 0MN6. GMJ , F C P N60 G�0M+-,<C A +QGMJ ,<T�GMD F CMD/+-0 F @A��B F B N-0E1 CE.^�<0EN6. G�JL, F RS+ A A C . C F @ ��1 � 9 � 9 ¢mM : ?J ,�GMN ¢ F CMC�+QT F � � +-CECMJ , T = ,�G F 02P +-R F b ¢ � = i'R + A A C >�R D F , F�� G K F 0MCMJLN6,N-P � 9 � 9 ¢6M : ?�
A� D J R D � J A A � F
J , R A .)@ F @#� JLGMD + P . G�. 0 F K F 0ECMJLN6, N-P ?`_ 9 : ?�
�0 F A J F C'N6, A 1 .^H N6, ¢ � = R + A A C�
�+-,)@ GMD F C F B NA@<. A F C`� J A A
R F +-C F G�N#� F J ,<R A .^@ F @ > :8F F GMD F � 9 � 9 ¢mM : ? D NkB F H<+-T F +QG

�8f�f:h��
��ke)cCw0p�w(�#� c�n0p!�)�0~)c�~*�#�0o�$.� 5(�����&� ~^p&�^e0v�p�e��Ch^~kyA~/�0e)c�� �*h^~ky^~��0e0c������)f��/x
P N60@P .<02G�D F 0 @ F G�+-J A C >

G 3



R +�� ALF 7��)�O� .<,�G�JaB F H/+Q0�+�B F G F 0MC . C F @�� JLGMD�GMD F h^~:yA~��0e)c*�6B NA@ . A F >
H$+Q0MJ)+C� A F R 18H F s�F P +-. A G s�F CMR 0MJaH G�JLN6,
xCyAekn v&�^e �0~ } J ,�G F T F 0 7 ¢ + � J�B .)B ,�.^Br� F 0 N-P ALF K F A C N-P +�@<+�H G�J K F

B F CMD40 F�I , F B F ,�GDb 9 ¢ �	i
xCyAekn v&�^e � v-� J ,�G F T F 0 7 ¢ J ,<JaB .^B 9 ¢ ��0 F�I , F B F ,�G ALF K F A
�AyAekn0c J ,�G F T F 0 3 § .^B � F 0 N-P/G�JaB F CEG F H<C GMN +�@ KQ+-,<R F � F P N60 F +�@A�

�E.<CEGMJ ,<T G�D F T-0MJ�@�0 F�I , F B F ,�G

����� ��� 
 ��� � �"� ;+�<9 � � 9 � � ��� � ��
� � 9�� � � 
 � �
	 �!�	�
; .<0E0 F ,�G A 1 ?`_ 9 : ? R +-, CEGMN60 F CMJaB . A + G�J N-,D@/+ G + JL, G�D<0 F F �<+-CMJLR P N60SB +QGMC�� ? GkG 
k? s ? P 
�+-,^@ ? s ? { >
s J � F 0 F ,�G$G F R D ,<J N . F C RS+-,�� F .<C F @G�ND� 0EJLG F GMD F @/+ G +)�`B N K J ,<T + A A GMD F @/+ G + GMN + CEJ ,<T A F H<0MN R F CMCEN60
P N60@N-. GjH<.8G� F +QR D6H<0EN8R F CECMN60W� 0MJ G�JL,<T G�N + C F H/+-0M+QG F	I/ALF <+Q,^@6H<+-0�+ ALA F A +-R R F CMC G�N + CMJL,<T A F I/A F >�R D FN6. GuH<. G P N60SB +QG>K-+Q0MJ F C@P 0MNkB B N8@<. ALF G�NlB NA@<. A F 
 +-,^@4J CW@ F CMR 0MJ�� F @4D F 0 F J ,�@ F G +-J A >

R D F @ F P +-. A G = � ¥ B N8@<. A F JLC ?IJ F 0M+-0MR D J RS+ A s +QG + ? N-0uB +QG K F 0ECMJLN6, P b$? s ? P i > R D<JLC�? s ?
P N60SB +QG£H<0MN K J�@ F C +Q, 9 � = P N60 N60MT6+-,<J�� J ,<T @/+QG +�J , +�@/+QG�+��/+-C F P +QCMD<JLN6, > = , +C@^@<JLGMJ N6,�GMNOG�D F 0�+��
@/+QG�+J
 JL, P N60SB +QGMJ N6, +C� N6.8G GMD F @/+ G +4G"18H F +-,)@���1 G F N60S@ F 0EJ ,<T4b A JLGMG A F N60F�<JLT F ,^@<J)+Q,�i�
B0�+-,^� 
'+Q,^@
@<JaB F ,<CMJLN6,<C N-P�GMD F @<+QG +-C F G J C$CEGMN60 F @ >�R D<J C�B +�� F C$GMD F ? s ? P N60SB + G FJ� G�0 F B F A 1#H N602G +�� ALF > s J � F 0d�F ,�GEH/+QR��Q+QT F C R +-, N . F 021�G�D FDI/A F P N-0 JLGMC�R N-,�G F ,�G�C�
[� JLGMD<N6. G	��,<N�� JL,<TG�D F @ F G +QJ A CIN-P G�D F 0MN6. GMJ , F
G�D<+QG T F , F 0�+ G F @4G�D F @/+ G + >

? s ? P JLC A J�B JLG F @ GMN I/ALF C � 3 ¤Fq J C CEJ�� F > ? .<0EGMD F 0SB N-0 F 
 G�D F N � R J)+ A 0 F A F +-C F N-P£? s ? P
@<N F CI,<N-GICM.)H^H N-0EG H/+-0�+ A A F A = � ¥ >0R N+�@)@<0 F CMC G�D F C F A J�B JLG�+QG�JLN6,<C�
8? s ? { �@+QC 0 F A F +-C F @ > ? s ? { JLC
CM.)H^H N-0EG F @ N-, + A +-0MT F K-+Q0MJ F G"1ON-P�H A +QGMP N60SB C�
<+-,)@4N � F 0MC G�D F CM+�B F P . ,<R GMJ N6,/+ A JLG"1 +-C ? s ? P 
)� JLGMDG�D F +�@^@<J G�J N-, N-P A +Q0MT F I/A F CM.^H^H N602GI+-,^@zH/+-0M+ A ALF A = � ¥ K J)+ ¢ � = � = � ¥ > = , P N60SB +QGMJ N6, N-P G�D F @ J � F 0 F ,�G
K F 0MCEJ N6,<C N-P ? s ? RS+Q, � F P N6.<,^@ +QG£�8f�f�h��
��*�)w�n(�)�/c8p�~*��g�v�g/p!�dekw:g >�R D<J C C F R GMJ N6, +-CECM.^B F C G�D/+ G
16N-. + A 0 F +�@ 1D<+ K F GMD F , F R F CEC�+-021m? s ? A J�� 0�+-0EJ F C>J ,<C2G + ALA F @ N6,41-N6.<0 B +-R D<J , F >

R D F = � ¥ B N8@<. ALF C J , ?`_ 9 : ? D/+SK F G��>N 0 F CSH N-,<CMJa�<J A JLG�J F C
�
T F , F 0M+QG�JL,<TO+-,^@ 0 F CEG +Q0EG�JL,<T�P 0MNkB

R D F R��8H N6JL,�G I/A F C�
 +Q,^@ T F , F 0M+QG�JL,<T4H A N-G I/ALF C > 9 R D F R���H N6JL,�G I/ALF R N6,�G +-JL,<C + A A G�D F JL, P N60uB +QGMJ N6,
, F F @ F @ GMN 0 F C2G +-02G G�D F CMJ�B . A +QGMJ N6, >mR D F @/+ G +�J C CEG�N-0 F @ +QG G�D F CM+�B F H<0 F R JLCMJ N-, b K ����1�G F 0 F + A C�i
+-C JLG�J C RS+Q0M0MJ F @ J ,�GMD F R N8@ F > 9 H A N-G I<A F R N6,�G +-JL,<C + A A G�D F JL, P N60uB +QGMJ N6, , F F @ F @ G�N�J ,�G F 0uH<0 F G G�D F
G�0 F F CEGM0M.<R G�.<0 F B +-J ,�G +QJ , F @���1 ?`_ 9 : ?�+-,)@ JLGIR N6,�G +-JL,<C + .<C F 0d��@ F�I , F @ CE.^�<C F G�N-P G�D F KQ+-0MJ +�� A F C >? .<0EGMD F 0SB N-0 F 
8G�D F @/+QG�+�B +S1z� F CEGMN60 F @�+QG 0 F @<.<R F @6H<0 F R J CEJ N6,OGMN R N6,<C F 0EK F CSH/+-R F >

R D F G"18H F NQPBN-. GjH<.8G@16N6.�R 0 F + G F � J ALA @ F H F ,^@�N6,�� D/+ G@G"18H F N-P�B +-R D<JL, F 1-N6.4+-0 F 0E.<,<,<JL,<T N6,�

G�D F CEJ�� F N-P G�D F 0 F CM. A G�JL,<TE@/+QG�+-C F G�
 +-,^@#� D/+QG$16N6.lH A +-, N-,l@ N6J ,<T	� J G�D G�D F @/+QG�+ I/A F C'N6,<R F R 0 F + G F @ >
R +�� A F 7 G CE.^BlB +-0EJ�� F C@G�D F @ J � F 0 F ,�G B N8@<. A F C � D<JLR D R N�B F � J G�D ?`_ 9 : ? >
<

�
!

�
� �z9���9:��(^- ��()��(^349:��9:�C&

R D F 0 F +-0 F C F K F 0�+ A H/+Q0�+�B F G F 0MC GMD/+QG$R N-,�GM0MN A G�D F P 0 F N . F ,<R 1 N-P N6. GjH . G�
�G"18H F N-P N6. GuH<. G�
8+Q,^@ ,/+�B F
N-P$G�D F N6. GuH<. G I/ALF C >�R D F C F H/+-0M+�B F G F 0MC +-0 F GMD F C�+�B F P N60 + A A G�D F @<J � F 0 F ,�GFB NA@<. A F C�
 + A GMD<N6.<T-D
,<N-G F K F 0E14B N8@<. ALF JLC 0 F N .<J 0 F @ GMN�J�BlH ALF B F ,�G + A A H/+-0M+�B F G F 0MC >6R D F C F H/+-0M+�B F G F 0MC +Q0 F . C F @ JL,
G�D F G�NkH A F K F A'= � ¥ 0EN6. GMJ , F C#bSv-��v*f0o*g8f�� � 
`o*g8f�h�g8f�� �1
B+-,^@ n v-�^~)x�o*g8f�� �^i G�N�@ F G F 0SB JL, F � D F , GMN

G�=



N6. GuH<. G > : NkB F H/+-0M+�B F G F 0MC +Q0 F .<C F @ G�N�@ F G F 0uB J , F G�D F 0 F CE. A GMJ ,<T I/A F ,/+�B F > R +�� ALF 7 K T6J K F C +
@ F CMR 0EJ�H GMJ N6,�N-P G�D F = � ¥ H/+-0M+�B F G F 0MC >

R +�� A F 7 G � = � ¥ B N8@<. A F C +SK-+QJ A +C� A F J , ?`_ 9 : ? >
¢ N8@<. ALF ,/+�B F s�F CER 0EJ�H GMJ N6,
n ��� g�)n ? ¥	� R � 9 § GkG .<, P N60SB + GMG F @ �<JL,/+-0E1�N-. GjH<.8G > 9 CMJL,<T A FEI/ALF

J C>R 0 F +QG F @6��1 G�D F B +-CEG F 0WH<0EN8R F CECMN60 +-,)@ + A A @<+QG + JLC B N K F @
G�N GMD F B +QCEG F 0@K J)+ FJ� H A J R JLG ¢ � = C F ,)@<C +Q,^@�0 F R F J K F C � F P N60 F
� 0MJ G�JL,<T G�N G�D FEI<A F >

n ��� g�)n h0~kyA~Ax�x:eAx 9 H/+-0M+ A ALF A JaB�H A F B F ,�G�+QG�JLN6,N-P G�D F n ��� g�AnzB N8@<. ALF >�M +-R D
H<0EN8R F CMCEN60�� 0MJLG F C�JLGMC�@/+QG + G�N + C F H/+-0�+ G F I/A F > ? N60zH A N-GS�
I/ALF C�
 + D F +�@ F 0 I<A F JLC>R 0 F + G F @z��1 H<0MN R F CMCMN-0 5 G�D<+QG R N-,�G�+-J , C
G�D F KQ+-0EJ)+�� ALF A J C2G�
0@<JaB F ,<CMJLN6,�
 F GMR > R D<JLC D F +�@ F 0 I/ALF R +-, � F
0 F +�@ JL,4��1 + R N6,�K F 0MCEJ N6, 0EN6. GMJ , F G�N R 0 F +QG F + CMJL,<T ALF ? s ?
{ I/A F P 0ENkB GMD F R N ALA F R G�JLN6,�N-P$P GkG H A N-G I<A F C�P N-0 +�H<+-0EGMJ R . A +-0
G�JaB F CEG F H >

n ��� g�)n h0~kyA~Ax�x:eAx c8v-���0xke 9 CI+�� N K F �<. GICEJ ,<T ALF H<0 F R JLCMJ N-,�H A N-G I/A F C >
�Aw�n � ? J F 0M+-0MR D<JLRS+ Aks +QG + ? N60SB +QG�b�? s ? i P N6. GjH . G > 9 CMJ , T A F ? s ?

P I/A F J COR 0 F +QG F @ ��1 G�D F B +-CEG F 0�H<0MN R F CMCEN60�+-,)@ + ALA @/+QG�+
J C�B N K F @ GMN G�D<JLC H<0EN8R F CECMN60 K J + FJ� H A J R J G ¢ � = C F ,^@<C�+Q,^@
0 F R F JLK F C � F P N-0 F � 0MJ G�J , T G�N G�D F	I/ALF >

�Aw�n 
 h0~kyA~Ax�x:eAx ? J F 0M+-0MR D<JLRS+ Aks +QG + ? N60SB +QG�b�? s ? i�{@N6. GjH . G > 9 CMJ , T A F ? s ?
{ I/A F J C R 0 F +QG F @�
�� J G�D F +-R D H<0EN8R F CECMN60	� 0MJ G�JL,<TOJLGMC£@/+QG�+OGMN
G�D F CM+�B F	I/ALF CMJ�B . A G�+-, F N-.<C A 1 >OR D<J C 0 F A J F C N6,�G�D F .<,^@ F 0 A 1:�
J , T ¢ � = � = ¥ A + 1 F 0 J ,�? s ? { >

�Aw�n 
 h0~kyA~Ax�x:eAx c8v-���0xke 9 CI+�� N K F 
0�<. GICMJL,<T A F H 0 F R J CEJ N6,�H A N-G I/ALF C >
�Aw�n 
 ckeky vC~Ax ? J F 0M+-0MR D<JLRS+ A^s +QG + ? N60uB +QG b$? s ? i�{ N6. GuH<. G >`M +-R D�H 0MN R F Ct�CMN-0DH/+QCMC F C JLGMCD@<+QG +OG�N6H<0MN R F CMCMN-0 54GMD<0MN-.<T6D F�� H A JLR JLG ¢ � =

C F ,^@<C +-,^@40 F R F J K F C > �$0EN8R F CECMN60 5�@<N F CI+ A A N-PBGMD F � 0MJ G�J , T >
��g x8x s N6,�� GW� 0MJ G F +-,�1OR D F R���H N-J ,�G N-0 H A N-G I/A F C >

GCP



R +�� ALF 7 K ��¤ F , F 0�+ A = � ¥ H/+-0M+�B F G F 0MC >
� +Q0�+�B F G F 0 ,/+�B F s�F CER 0EJ�H GMJ N6,
y^o�x8xAv-��� p��0e)p�0:h o)v-�8f R D F ,�.^B � F 0 N-P R D F R��8H N6JL,�G I/ALF C�GMN�� F F H +SKQ+-J A +�� ALF +QG +Q,�1

H N6J ,�GOJL, G�D F CEJ�B . A +QG�JLN6, > = P + R D F R���H N-J ,�G4, .)B � F 0OJ C �
y^o�x8xAv-��� p��0e)p�0:h o)v-�8f1
<G�D F ,OG�D F R D F R���H N-J ,�G ,�.^B � F 0 J C 0 F �
C F GOG�N 5 > R D F 0 F � J A A � F +QG�B N6C2Gzy^o8x�xAv-��� p*�^e)p�0:h/oAv-�8f
R D F R��8H N6JL,�G I/ALF CW� F H G >

�)~Ax8x p�x�o8p�0 p��^e^p�0:h oAv&�8f R D F B + � JaB .^B +CB N6. ,�G N-P��@+ ALA R A N R��G�JaB F GMN T6N�� F G�� F F ,
R D F R��8H N6JL,�GMC > � D F , G�D F CEJ�B . A +QGMJ N6, J C CEG +Q0EG F @�
 G�D F R .<0t�
0 F ,�G GMJ�B F J C CEGMN60 F @ > = P��)~Ax�x p:x�oAp�0 p��^e)p�0�h oAv-�8f C F R N-,^@<CF A +�H<C F N K F 0$GMD F R N6.<0EC F N-P GMD F CEJ�B . A +QGMJ N6,�
6+ R D F R���H N6JL,�G I/ALF
J C C2G�N60 F @ >

%^~)cke��'� R D F B +QJ ,�H/+-02G N-P GMD F N6. GuH<. G I/A F ,/+�B F C >`R D F P . A A)I<A F ,<+�B F
R N-,<CMJLCEG�C N-P8G�D F �/+-C F ,/+�B F + C F 0MJ F C N-P G�D<0 F F R D<+-0�+-R G F 0 +��)�<0 F �
K J)+QGMJ N6, C J ,)@<J R +QG�JL,<T�� D F G�D F 0 JLG�JLC +�H A N-G I/ALF N60 R D F R���H N6J ,�G
I/ALF 
/+-,)@4GMD F P N60uB +QG�
 +-,^@ + P ��@<JLT6JLG I/A F ,�.^Br� F 0 >

p�h�8g'��%^eky R D F ,�.^B � F 0IN-P G�D F R . 0M0 F ,�G R D F R���H N6JL,�G I/ALF >�R D<JLC , .)B � F 0
J C +�H^H F ,^@ F @ G�N G�D F F ,^@ N-P GMD F �/+QC F ,<+�B F � D F , R 0 F +QG�JL,<T
G�D FEI<A F ,<+�B F >

h8f'�8g'��%^eky R D F ,�.^B � F 0 N-P$G�D F R .<0M0 F ,�GDH A N-G I/A F >rR D<JLC , .)B � F 0 J C +�H8�
H F ,^@ F @ G�N G�D F F ,)@ N-P�GMD F �/+-C F ,/+�B F � D F , R 0 F + G�J , T GMD F
I/ALF ,/+�B F >

yAe)c�f)~ky:f 9 A N6T6JLRS+ A KQ+-0EJ)+�� ALF J ,^@<JLRS+QGMJ ,<T � D F G�D F 0 G�D F CMJ�B . A +QGMJ N6, JLC
0 F CEG�+-0EGMJ ,<T P 0ENkB + R D F R���H N6JL,�G I<A F b/� � � � 5��ui N60 C2G +-02G�J , T
P 0MN�B CMR 0�+QGMR D�b�� �������+5��ui >

�Ay0c�f8y:f R D F ,�.^B � F 0 N-P GMJ�B F C2G F H C @ F CMJL0 F @ � F G�� F F , CE.^�<C F N . F ,�GR D F R��8H N6JL,�G I/ALF C >
f8y0c�f8y:f R D F +�B N6.<,�G N-PICMJaB . A +QG�JLN6, G�JaB F @ F CEJ 0 F @ � F G�� F F , CE.^�<C F �

N . F ,�G R D F R���H N6J ,�G I/A F C >
f:h x8o�f R D F +�B N6.<,�G N-PICMJaB . A +QG�JLN6, G�JaB F @ F CEJ 0 F @ � F G�� F F , CE.^�<C F �

N . F ,�G H A NQG I/ALF C >
p:oCy'�^eky0c 9 A N6T6JLRS+ A KQ+-0EJ)+�� A F J ,)@<J R +QG�JL,<Tz� D F GMD F 0 GMN JL,�G F 0SH N A +QG F GMD F

@/+QG�+ G�N R F A A R N-0M, F 0MC � F P N60 F N6.8GjH<. GEG�JL,<T >�R D<JLCIN-, A 1+�H^H A J F C
G�N#H A N-G I<A F C >

G {



<
�
!

�
! � ��������� � -�9 ��(^3498&

?`_ 9 : ? R N6,<C2G�0M. R G�C G�D F N6. GuH<. G I/A F ,/+�B F CE�/+-C F @ N6, GMD F . C F 0t�"CE.^H^H A J F @ �/+-C F ,/+CB F +-,^@ G�D F�I/ALF
R N-.<,�G F 0@GMD/+QG JLC>JL,<R 0 F B F ,�G F @�+QP G F 0 F +-R D�N6.8GjH<. G > 9 @^@ JLG�JLN6,/+ ALA 1F
�J , P N60SB + G�J N-, +�� N6. G G�D F£I<A F G"18H F
+-,^@�@/+QG�+ CEG�N-0�+-T F JLC J ,<R A .^@ F @�J ,OG�D F	I/ALF ,/+CB F >
R D F T F , F 0�+ A R D F R���H N6J ,�G I/A F ,/+�B F J C��
%^~)cke��^~��0e

��� �� �Aw�n
�)w�n 

n ���

� ���� p���0 �	�	��� 


� D F 0 F �Aw�n 
��Aw�n 
 
 N60On ��� JLCOH<J R�� F @�@ F H F ,^@<JL,<T N6, G�D FI= � ¥¦B NA@ . A F .<C F @O+Q,^@ GMD F ,�.^Br� F 0>+QG$G�D F
F ,)@ N-P G�D FEI<A F ,<+�B F JLC@G�D F R .<0M0 F ,�G R�H<,�.^B � F 0 >
R D F T F , F 0�+ A H A N-G I/A F I/A F ,/+�B F J C��
%^~)cke��^~��0e

��� �� �Aw�n
�)w�n 

n ���

� ���� h x�f 
 p�y��
p&�8f	� �	�	�	� 


� D F 0 F �Aw�n1
)�Aw�n 
 
<N60 n ��� JLC H<J R�� F @�@ F H F ,^@<J , T N-,G�D F�= � ¥ B NA@ . A F .<C F @�
[p�y'�O+-,^@ p&�8fJL,^@<J R +QG F
@/+QG�+ CEG�N-0 F @ +QG GMD F R F ALA R N-0M, F 0MC N60 R F ,�G F 0EC 0 F CSH F R G�J K F A 1,
>+-,^@ G�D F ,�.^Br� F 0 + G G�D F�F ,)@ N-PIG�D F
I/ALF ,/+�B F J C@GMD F R .<0E0 F ,�G H GM, .)B � F 0 >
<

�
!

�
+ Z�
�U T

R D F ? s ? P N6. GuH<. G B N8@<. ALF R 0 F +QG F C�+ CMJL,<T A F	I/ALF R N6,�G +-JL,<J , T GMD F @<+QG + N6,�+ A A H<0EN8R F CMCEN60MC�
 J P G�D F
G�NQG + A CEJ�� F N-P GMD F @/+QG�+-C F G J C � 3E¤Eq > = P G�D F 0 F J C�B N60 F G�D/+Q,3	¤Eq N-P @<+QG +�G�NE� F � 0MJ GMG F ,�
:B . A G�JaH A F
I/ALF C@+Q0 F R 0 F +QG F @ G�N C2G�N60 F GMD F @/+ G + >`R D F ,�.^B � F 0>NQP I/A F C>.<C F @GMN CEGMN60 F G�D F @/+QG�+-C F G J C$R N6,�G�+-J , F @
J ,�GMD F 08' # ��4�?�!^> �"2Z4=< 0 F R N60S@ >rM +-R D I/ALF R N6,�G�+-J ,<C +OCE.^�<C F G N-P GMD F � A N8R���C#b C2G�N60 F @ J ,�GMD F 2Z! 5Y*,2
��2Z! 5 ��< 0 F R N-0u@�iIN6.8G N-P G�D F GMN-G + A ,�.^B � F 0 N-P�� A N8R���C JL, G�D F CEJ�B . A +QGMJ N6, >	R D F � A N R���C +-0 F @ JLK J�@ F @
+ A N6,<T�H<0EN8R F CMCEN60 � N6. ,^@/+-0EJ F C >

R D F ? s ? P B NA@<. A F H F 0EP N-0uB C C F 0EJ)+ A'= � ¥
�
F +-R D H<0MN R F CMCMN-0MCr@<+QG +4J CEB N K F @ GMN4GMD F B +-C2G F 0

H<0EN8R F CMCEN60 GMNm� F � 0MJ GMG F , GMNm@<JLCu� >mR D<JLC D/+QC G�D F +�@ KQ+-,�G�+-T F NQPWH<0MN8@<.<R J ,<T�+ CMJL,<T ALFlI/ALF P N-0 G�D F
F ,�GMJ 0 F CEJ�B . A +QG�JLN6,�
8�<. G JLC A F CEC F�� R J F ,�G GMD/+-,�JLP F +QR D6H<0EN8R F CECMN60 � 0MN-G F G�N#@<J CS� >

? s ? P D/+-C � F F ,4G F CEG F @4CM.<R R F CMCEP . A A 1N6,�B N6C2G B +QR D<J , F C�
)� J G�DOG�D F FJ� R F H G�JLN6, NQP 9�:<;>= � F @ >
R +C� A F 7 � CE.^B�B +-0EJ�� F C@G�D F 0 F R N-0u@<C CEGMN60 F @ JL,4+l? s ? P I<A F >�R D F P N60SB + G@N-P G�D F H A N-G I<A F C +Q,^@

R D F R��8H N6JL,�G I/ALF C$+-0 F GMD F CM+�B F 
:� JLGMD GMD F N6, A 1r@<J � F 0 F ,<R F � F JL,<T G�D F ,�.^B � F 0$N-P .<,^��,<N�� ,<C CEG�N-0 F @ >
R D F 0 F R N60u@ C>R N-,�G�+-J , F @ JL, +D? s ? P I/ALF R +-, � F P N6.<,^@ K8J + GMD F �Awkh R NkBlB +-,^@ G�D/+QG J COH/+Q0EG N-P�G�D F
? s ? P @<JLCEGM0MJ�� . G�JLN6, > R D F CE1 ,�G + � J C£�Awkh wkg'�8h�c�w0c �C� n vkxke��0~��0e >mR D F R N6,�G F ,�G�C N-P@+ 0 F R N-0u@
RS+Q,6� F N6. GjH . G ��1��)wkh w:g'�8h/c�w c �0v � n vkxke��0~��0e;
/� D F 0 F � JLC@G�D F J ,)@ FJ� NQPBGMD F 0 F R N60u@ >9 C @ F CMR 0MJa� F @�+�� N K F 
0? s ? P R +-,<,<N-G H<0MN8@<.<R F I/A F C � 3 ¤Eq J , CMJ�� F >�R D<JLC>JLC>N K F 0MR N�B F JL, G�D F
?`_ 9 : ? ? s ? P B NA@ . A F ��14CuH A JLGMGMJ ,<T G�D F @/+QG�+-C F G�JL,�GMN B . A G�JaH A F£I<A F C � D F , JLG �>N6. A @ NQG�D F 0S� J C F
H<0ENA@<. R F + I<A F A +Q0MT F 0>G�D/+Q,�3#¤Eq JL,�CMJ�� F >

� D F , 0 F +C@<J ,<T + CMJ , T A F .<,^��,<N�� , P 0ENkB + ?`_ 9 : ? ? s ? P I<A F 
/1-N6.6� J A A CM. � F 0 H F 02P N60uB +-,<R F
H F ,/+ A G�J F C�
8+-C>GMD F 0 F � J ALA � F B +-,�1 ,<N6,A� .<,<J GS�"C2G�0EJ�@ F +-R R F CEC F C N6,GMD F I 0ECEGW@ J�B F ,<CEJ N6,�
�CEJ ,<R F + A A G�D F
KQ+-0MJ +�� ALF C +-0 F CEG�N-0 F @�G�N-T F GMD F 0 J ,OGMD F	I/A F >

G �



R +�� A F 7 � � ?`_ 9 : ? ? s ? P I/ALF P N60uB +QG >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@
I/ALF R 0 F +QG�JLN6,OG�JaB F p��^~:yA~)p*f)e:y,+ � � n v:xke p�yAe�~�f�vko�� f/v � e

R D F G�JaB F +Q,^@�@/+QG F GMD/+QG G�D FEI<A F �@+QCIR 0 F +QG F @ >
G�NQG + A � A N R�� C v-�8f^e��Aeky¦f0o�f % x8o8p�0 c

R D F G�NQG + A ,�.^Br� F 0INQP�� A N8R���C J ,OGMD F CMJ�B . A +QGMJ N6, >
§ NQG F � G�D F , .)B � F 0 N-P`� A N R���C R N-,�G�+-J , F @ JL, GMD<J C I/A F B + 1�� F ALF CEC G�D<+-,
G�D F GMN-G + A ,�.^Br� F 0 NQP � A N8R���C JLP$G�D F N6. GuH<. G J C CuH<0 F +�@ +-R 0EN6CMCFB . A G�JaH A F
I/ALF CEb C F F � ,�.^Br� F 0INQP I/ALF C�� +-,^@T� A N8R + A � A N8R���C�� i

G�JaB F yAe�~)x'f/v-�0e
R D F CMJaB . A +QG�JLN6, G�JaB F +QG I/A F N6.8GjH<. G >

G�JaB F CEG F H yAe�~)x�w:f
R D F R . 0M0 F ,�G GMJ�B F CEG F H >

,�.^B � F 0 N-PBCEG F H<C v-�8f^e��Aeky �/c*f^eCh/c
R D F ,�.^B � F 0 N-P G�JaB F CEG F H<C P 0MNkB G�D F C2G +-02G NQPBGMD F RS+ A R . A +QG�JLN6, >

,�.^B � F 0 N-P � A N R���C
H F 0 � N6, F

yAe�~)x ��%/x�o8p�0 c h0eky 
^o��^e .j�10

R D F ,�.^B � F 0 N-P � N6, F CIJ , F +-R D�@<JL0 F R G�JLN6,[�
��% x�o8p�0/c h^eky 
^o��^e . �(0

�
� ��@<JL0 F R G�JLN6,

��% x�o8p�0/c h^eky 
^o��^e . � 0
�

1:��@<JL0 F R G�JLN6,
��% x�o8p�0/c h^eky 
^o��^e .u�10

�
�J��@<J 0 F R G�J N-,

,�.^B � F 0 N-P I/A F C v-�8f^e��Aeky ��g'� n v:xke)c
R D F ,�.^B � F 0 N-P I/A F C GMD/+QGIR N�B�H<0EJ C F G�D F @/+QG�+-C F G > q F R +-.<C F G�D FEI<A F CEJ�� F
RS+Q,<,<N-GF� F A +-0MT F 0�G�D<+-, 3�¤EqV
�G�D F @<+QG +OJ C CSH A J G J ,�G�N�B . A G�JaH A FFI/A F C J P
, F R F CEC�+-021,
8� JLG�D F +QR D R N6,�G +-JL,<J ,<T 0EN6.<T6D A 1 GMD F CM+�B F ,�.^Br� F 0$NQP � A N8R���C >

A N RS+ A � A N R���C v-�8f^e��Aeky x�o8pk~Ax % x�o8p�0/c
R D F ,�.^B � F 0 N-P � A N R���C J , G�D<JLC I/ALF > = P G�D F 0 F +Q0 F B . A G�JaH A F�I/ALF C�
 G�D<JLC
,�.^B � F 0W� J ALA � F A F CEC G�D/+-,�� G�N-G�+ A � A N8R���C�� >

.<,^��,<N�� , ,/+�B F C p��^~:yA~)p*f)e:y,+ � g��0 �^~��0e)c . ��$)~ky 0
R D<JLC +-0E0�+S1 R N-,�G�+-J , C P R D/+-0�+QR G F 0 ,<+�B F C R N60M0 F CSH N6,)@<J ,<T G�N G�D F�I 0MC2G
J ,)@ FJ� N-P GMD F . ,^� +Q0M0�+S1 > R D F 1 C F 02K F GMNJ�@ F ,�G�JLP 1OGMD F KQ+-0EJ)+�� A F C C2G�N60 F @
J ,OGMD F � .<,)� , N*� , C�� 0 F R N60u@ >

GkG



R +�� A F 7 � �O? s ? P P N-0uB +QGFb R N6,�G�J ,�. F @�i >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@
0 FJI , F A F K F A v-�8f^e��Aeky xCyAe:n v-�^e .Jx�o8p�~Ax % x�o8p�0/c 0

R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F 0 F�I , F B F ,�G A F K F A P N60 F +-R D6� A N R�� >
,<N8@ F G"18H F v-�8f^e��Aeky � oCw)e�f��kh^e .�x�o8p�~)x % x�oAp�0 c 0

R D<JLC +-0M0M+ 1�CEG�N-0 F C GMD F ,<N8@ F G"18H F P N60�+�� A N R�� > q A N R���CE� J G�D ,<N8@ F G"18H F
� 7 +-0 F A F + PB, NA@ F C�
 +-,^@OGMD<J CW@/+ G + � J ALA + A �>+S1 C � F KQ+ A Ja@ > ? N60WH A N-GMGMJ ,<T
H<.<0SH N-C F C�
 JLG JLC@G�D F A F +QP�@/+QG + GMD/+QG 16N-.6�>+-,�GIGMN#H A N-G >

T6Ja@ v-�8f^e��Aeky � v*w,. �AnA~)pke)c �,� ���/p���vkx�w,)�x�o8pk~Ax % x�o8p�0 c 0
R D<JLC J C>GMD F T A Nk�<+ A Ja@ F ,�GMJ I R +QG�JLN6,�+-0M0M+S1 > ? N60 + T6J K F ,�� A N8R�� 
 GMD<J C +Q0M0�+S1
T6J K F C GMD F � A N R�� ,�.^Br� F 0$NQP GMD F � A N R���C G�D/+ G , F JLT6D�� N60'J G�
�+Q,^@ G�D F � A N8R��
,�.^B � F 0 N-PBJLGMCWH/+-0 F ,�G +Q,^@ R D J A @ 0 F , >
R D F I 0MCEG , P +-R F C F A F B F ,�GMC�H N6J ,�G G�N GMD F , F J T6D�� N60MCXb + G G�D F C�+CB F A F K F A N-P
0 FJI , F B F ,�GJi >FR D F P +-R F C +-0 F ,�.^B � F 0 F @ P 0MNkB B J ,<JaB .^B GMNzB + � JaB .^B
R N N60S@<J ,/+ G F � JLG�D �4I 0ECEG�
 P N A A N*� F @ ��1 1F
 +-,^@ � > 9 � 7 J ,^@ J RS+ G F C G�D/+ G
G�D F 0 F J C$,<N , F J T6D�� N60@+QG$G�D F C�+�B F ALF K F A N-P 0 FJI , F B F ,�G > 9 ,�.^B � F 0 � �
�23Q5 J ,^@ J RS+ G F C G�D/+QG>16N6.�+-0 F N6,G�D F H<D�1 CMJ R + A � N6.<,^@<+-0E1 N-P G�D F @ NkB +QJ , >= P G�D F , F J T-D8� N60�H N6JL,�GMC G�N GMD F R . 0M0 F ,�G�� A N R�� 
 J G�B F +-,<CGMD/+QGGMD F 0 F
+-0 F H F 0MJLNA@<JLRr� N6.<,^@<+-0E1 R N6,^@ JLG�JLN6,<C >FR D F , FJ� G F ALF B F ,�G	H N6J ,�GMC G�NGMD F
H/+-0 F ,�G N-P>GMD F R .<0M0 F ,�G � A N R��1
B+-,^@ G�D F A +QCEG ,<R D<J A @ F A F B F ,�G�CFH N6JL,�G GMN
G�D F R D J A @ 0 F ,�N-P G�D F R .<0M0 F ,�G � A N R�� >
M � � � F A N���JLC + CMJaB�H A F @ NkB +QJ ,�
 +-CMCE.^B F G�D/+ G +QG GMD F � N6.<,^@/+Q0MJ F C�
 F K:�
F 021�G�D<JL,<T J C �23Q5

A N Nk��J , T +QG � A N8R��, N {�b 3���@�ij�
�/v*w . � ) % x�o8p�0 � o 0 � �
�/v*w . � ) % x�o8p�0 � o 0 � ���
�/v*w .u� ) % x�o8p�0 � o 0 � �
�/v*w . � ) % x�o8p�0 � o 0 � � ���
�/v*w . 
 ) % x�o8p�0 � o 0 � � b G�D F H/+Q0 F ,�GJi
�/v*w .�� ) % x�o8p�0 � o 0 � ��� b G�D F R D<J A @<0 F ,�i

G�K



R +�� A F 7 � �O? s ? P P N-0uB +QGFb R N6,�G�J ,�. F @�i >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@

�/v*w . � ) % x�o8p�0 � o 0 � ���
�/v*w . � ) % x�o8p�0 � o 0 � ���
�/v*w . � ) % x�o8p�0 � o 0 � ���

A N Nk��J , T +QG � A N8R��, N47��
�/v*w . � ) % x�o8p�0 � o 0 � � ���
�/v*w . � ) % x�o8p�0 � o 0 � �
�/v*w .u� ) % x�o8p�0 � o 0 � � ���
�/v*w . � ) % x�o8p�0 � o 0 � � ���
�/v*w . 
 ) % x�o8p�0 � o 0 � ���
�/v*w .�� ) % x�o8p�0 � o 0 ���
�/v*w . � ) % x�o8p�0 � o 0 � �
�/v*w . � ) % x�o8p�0 � o 0 � �
�/v*w . � ) % x�o8p�0 � o 0 ��


R N N60S@<J ,/+ G F C yAe�~)x¦p:o8oCy�w . �)w v ��)�x8o8p�~Ax % x�o8p�0/c 0
R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F R N8N-0u@<JL,/+QG F C N-P G�D F R F ,�G F 0IN-P G�D F � A N8R�� >
p�o�oCy�w . � ) % x�oAp�0 � o�0 � � �"R N8N60S@<J ,<+QG F
p�o�oCy�w . � ) % x�oAp�0 � o�0 ��1:�"R N8N60S@<J ,<+QG F
p�o�oCy�w .j� ) % x�oAp�0 � o�0 � �J� R N N60u@ J ,/+QG F

� A N8R��CEJ�� F yAe�~)x¦c8v�
Ae . �Aw/v ��)�x�oAp�~Ax %/x�o8p�0 c 0
R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F @ J�B F ,<CEJ N6,<C>N-P GMD F R .<0E0 F ,�G � A N8R�� >
cAv 
Ae . � ) % x�o8p�0 � o 0 � � CEJ�� F
cAv 
Ae . � ) % x�o8p�0 � o 0 ��1OCEJ�� F
cAv 
Ae .u�,) % x�o8p�0 � o 0 � � CMJ � F

� N6.<,^@<JL,<T � N �
B J ,<JaB .^B

yAe�~)x %�)w %/o } � v-� . �)w v ��)�x8o8p�~Ax %/x�o8p�0 c 0

R D<JLC +Q0M0�+S1 C2G�N60 F C$G�D F R N N60S@<J ,/+ G F N-P G�D F B JL,<J�B .^B � A N R�� F @<T F JL, F +-R D
@<JL0 F R G�JLN6, >
%��Aw % o } � v-� . � ) % x�oAp�0 � o 0 � B J ,<JaB .^B ��F @ T F
%��Aw % o } � v-� . � ) % x�oAp�0 � o 0 � B J ,<JaB .^B 1 F @ T F
%��Aw % o } � v-� .j� ) % x�oAp�0 � o 0 � B J ,<JaB .^B � F @<T F

� N6.<,^@<JL,<T � N �
B + � J�B .^B

+-CI+�� N K F 
0� . G G�D F B + � J�B .^B F @ T F K-+ A . F JL, F +-R Dm@ J 0 F R GMJ N6, >

.<,^��,<N�� ,<C yAe�~)x g��0,. ��$)~:y,)#� } ) ���,)#��
 )�x�o8p�~)x %/x�o8p�0 c 0
� } ��,<N > N-P � N-, F C � � A N R��OJ , �

G��



R +�� A F 7 � �O? s ? P P N-0uB +QGFb R N6,�G�J ,�. F @�i >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@

��� ��,<N > N-P � N-, F C � � A N R��OJ ,1
��
 ��,<N > N-P � N-, F C � � A N R��OJ ,��

R D<JLC>+-0E0�+S1 D<N A @<C G�D F .<,^��,<N�� ,<C >�R D F KQ+-0MJ +�� ALF C R N60E0 F CuH N6,^@<JL,<T GMN GMD F
I 0ECEG$+-0ET6.^B F ,�G +-0 F A J C2G F @ J , G�D F � .<,)� , N*� , ,/+�B F C��60 F R N60S@ > § NQG F 
6P N-0'+
H A N-G I/A F � JLGMD *�+ � � 5 ��� � � � � � 5��BJ , G�D F H/+-0M+�B F G F 0 I/A F 
QG�D F JL, P N60uB +QGMJ N6,
J C JL,�G F 0SH N A +QG F @ G�N G�D F � N-, F R N60M, F 0MC�� F P N60 F � F JL,<T CEG�N-0 F @ >�R D<JLCBJLC . C F P . AP N60 R F 0EG�+-J ,�H A N-GMGMJ ,<T�H<+-R�� +-T F C >

<
�
!

�
T Z�
�U �

R D F 0 F +-0 F G�� N�B + �EN60F? s ? {�B NA@<. A F C�
BGMD F C F 0MJ + A +-,^@�H<+-0�+ ALA F A K F 0MCMJLN6,<C >mR D F P N60uB +QG N-P G�D F
N6. GuH<. G I<A F H<0ENA@ .<R F @ ��1 G�D F C F B N8@<. ALF C J C�Ja@ F ,�G�JLRS+ A 
 N-, A 14G�D F B F GMD<N8@ ��1m� D<JLR D J G�JLC � 0MJ GMG F ,
@<J � F 0MC > 9 @)@<JLGMJ N6,/+ A A 1F
 G�D F 0 F +-0 F CMJL,<T A F H<0 F R J CMJLN6, K F 0ECMJ N-,<C�N-P'CENkB F N-P GMD F B N8@<. A F C�
0� D<JLR D�H<0MNC�
@<.<R F H A N-G I<A F C	� J G�D P ����1�G F J ,<C2G F +�@ N-P K ����1�G F 0 F + A C > 9 G G�D F G�J�B F N-P G�D<JLCF� 0EJLG�JL,<T;
 G�D F R .<0M0 F ,�G
K F 0MCEJ N6,4N-P�? s ? { J C { > 7 > 3 > 3 >

R D F ? s ? {rB NA@<. A F C>D/+SK F � F F ,�G F C2G F @ CE.<R R F CMC2P . A A 1ON6,OG�D F GMD<0 F F 9 :<;>= H A + GMP N60SB C > � F 0EP N60t�
B +-,<R F KQ+-0EJ F C	� Ja@ F A 1 +-R 0EN6CMC G�D F H A +QGMP N-0uB C�
 +-,^@ R .<0E0 F ,�G A 1F
`? s ? {O.<C F J C N6, A 1 0 F R NkBlB F ,^@ F @
N6, : ¤ = CI+-,^@ 9 :<;>= q A . F � +-R J I R >

R D F @/+QG�+ P N60SB +QG ?`_ 9 : ? .<C F C P N60 ? s ? { N6. GuH<. G I<A F C J C CEJ�B J A +-0 G�N GMD/+QG N-P GMD F ? s ? P
I/ALF C�
�� JLG�D�GMD F B + �EN60 @<J � F 0 F ,<R F J , D<N���G�D F .<,^��,<N�� ,<C +-0 F CEG�N-0 F @ > = , CEG F +�@ N-POH<. GEG�JL,<T�+ A A G�D F
.<,^��,<N�� ,<C JL,�+ CMJ , T A F ? s ? 0 F R N60u@S
 g��0,. ��$)~ky,) � } )#��� )#��
,)tf o�f % x�o8p�0/c 0 +-C JL, GMD F ? s ? P I<A F 
F +QR D KQ+-0EJ)+�� ALF JLC CEGMN60 F @ JL, JLGMC N�� , 0 F R N60u@�
 A +C� F A F @4��1 G�D F P � R D/+-0M+-R G F 0 KQ+-0MJ +�� ALF ,/+CB F >4R D<JLC
+ ALA N�� C$P N-0 F +QCMJ F 0@+-R R F CMC>GMN + CMJL,<T ALF KQ+-0EJ)+�� ALF � D F ,�0 F +�@<JL,<T P 0ENkB G�D F I/A F >�R D F ? s ? { P N60SB +QG$JLC
CM.)B�B +-0MJ � F @OJ ,OG +�� A F 3-5 >

R +�� A F 3Q5)� ?`_ 9 : ? ? s ? { I/ALF P N60uB +QG >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@
I/ALF R 0 F +QG�JLN6,OG�JaB F p��^~:yA~)p*f)e:y,+ � � n v:xke p�yAe�~�f�vko�� f/v � e

R D F G�JaB F +Q,^@�@/+QG F GMD/+QG G�D FEI<A F �@+QCIR 0 F +QG F @ >
G�NQG + A � A N R�� C v-�8f^e��Aeky¦f0o�f % x8o8p�0 c

R D F G�NQG + A ,�.^Br� F 0INQP�� A N8R���C J ,OGMD F CMJ�B . A +QGMJ N6, >
G�JaB F yAe�~)x'f/v-�0e

R D F CMJaB . A +QG�JLN6, G�JaB F +QG I/A F N6.8GjH<. G >
G�JaB F CEG F H yAe�~)x�w:f

R D F R . 0M0 F ,�G GMJ�B F CEG F H >

K 5



R +�� A F 3-5)�O? s ? { P N-0uB +QGFb R N6,�G�J ,�. F @�i >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@
,�.^B � F 0 N-PBCEG F H<C v-�8f^e��Aeky �/c*f^eCh/c

R D F ,�.^B � F 0 N-P G�JaB F CEG F H<C P 0MNkB G�D F C2G +-02G NQPBGMD F RS+ A R . A +QG�JLN6, >
,�.^B � F 0 NQPT� N6, F C
H F 0 � A N R��

yAe�~)x ��%/x�o8p�0 c h0eky 
^o��^e .j�10

R D F ,�.^B � F 0 N-P � N6, F CIJ , F +-R D�@<JL0 F R G�JLN6,[�
��% x�o8p�0/c h^eky 
^o��^e . �(0

�
� ��@<JL0 F R G�JLN6,

��% x�o8p�0/c h^eky 
^o��^e . � 0
�

1:��@<JL0 F R G�JLN6,
��% x�o8p�0/c h^eky 
^o��^e .u�10

�
�J��@<J 0 F R G�J N-,

.<,^��,<N�� , ,/+�B F C p��^~:yA~)p*f)e:y,+ � g��0 �^~��0e)c . ��$)~ky 0
R D<JLC +-0E0�+S1 R N-,�G�+-J , C P R D/+-0�+QR G F 0 ,<+�B F C R N60M0 F CSH N6,)@<J ,<T G�N G�D F�I 0MC2G
J ,)@ FJ� N-P GMD F . ,^� +Q0M0�+S1 > R D F 1 C F 02K F GMNJ�@ F ,�G�JLP 1OGMD F KQ+-0EJ)+�� A F C C2G�N60 F @
J ,OGMD F � .<,)� , N*� , C�� 0 F R N60u@ >

0 FJI , F A F K F A v-�8f^e��Aeky xCyAe:n v-�^e .Sf0o�f % x8o8p�0 c 0
R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F 0 F�I , F B F ,�G A F K F A P N60 F +-R D6� A N R�� >

,<N8@ F G"18H F v-�8f^e��Aeky � oCw)e�f��kh^e .df0o�f %/x�o8p�0 c 0
R D<JLC +-0M0M+ 1�CEG�N-0 F C GMD F ,<N8@ F G"18H F P N60�+�� A N R�� > q A N R���CE� J G�D ,<N8@ F G"18H F
� 7 +-0 F A F + PB, NA@ F C�
 +-,^@OGMD<J CW@/+ G + � J ALA + A �>+S1 C � F KQ+ A Ja@ > ? N60WH A N-GMGMJ ,<T
H<.<0SH N-C F C�
 JLG JLC@G�D F A F +QP�@/+QG + GMD/+QG 16N-.6�>+-,�GIGMN#H A N-G >

T6Ja@ v-�8f^e��Aeky � v*w,. �AnA~)pke)c �,� ���/p���vkx�w,)tf0o�f % x8o8p�0 c 0
R D<JLC J C>GMD F T A Nk�<+ A Ja@ F ,�GMJ I R +QG�JLN6,�+-0M0M+S1 > ? N60 + T6J K F ,�� A N8R�� 
 GMD<J C +Q0M0�+S1
T6J K F C GMD F � A N R�� ,�.^Br� F 0$NQP GMD F � A N R���C G�D/+ G , F JLT6D�� N60'J G�
�+Q,^@ G�D F � A N8R��
,�.^B � F 0 N-PBJLGMCWH/+-0 F ,�G +Q,^@ R D J A @ 0 F , >
C F F GMD F @ F CER 0EJ�H GMJ N6,�J ,GMD F ? s ? P G +�� ALF P N60@P . ALA @ F G +-J A C >

R N N60S@<J ,/+ G F C yAe�~)x¦p:o8oCy�w . �)w v ��)tf o�f % x8o8p�0 c 0
R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F R N8N-0u@<JL,/+QG F C N-P G�D F R F ,�G F 0IN-P G�D F � A N8R�� >
p�o�oCy�w . � ) % x�oAp�0 � o�0 � � �"R N8N60S@<J ,<+QG F
p�o�oCy�w . � ) % x�oAp�0 � o�0 ��1:�"R N8N60S@<J ,<+QG F
p�o�oCy�w .j� ) % x�oAp�0 � o�0 � �J� R N N60u@ J ,/+QG F

� A N8R��CEJ�� F yAe�~)x¦c8v�
Ae . �Aw/v ��)tf0oCf % x�oAp�0 c 0
R D<JLC +Q0M0�+S1 CEG�N-0 F C G�D F @ J�B F ,<CEJ N6,<C>N-P GMD F R .<0E0 F ,�G � A N8R�� >
cAv 
Ae . � ) % x�o8p�0 � o 0 � � CEJ�� F
cAv 
Ae . � ) % x�o8p�0 � o 0 ��1OCEJ�� F

K 7



R +�� A F 3-5)�O? s ? { P N-0uB +QGFb R N6,�G�J ,�. F @�i >
� F R N-0u@ A +�� F A s�F CER 0EJ�H GMJ N6,ON-P G�D F 0 F R N60u@

cAv 
Ae .u�,) % x�o8p�0 � o 0 � � CMJ � F
� N6.<,^@<JL,<T � N �
B J ,<JaB .^B

yAe�~)x %�)w %/o } � v-� . �)w v ��)tf o�f % x�oAp�0 c 0

R D<JLC +Q0M0�+S1 C2G�N60 F C$G�D F R N N60S@<J ,/+ G F N-P G�D F B JL,<J�B .^B � A N R�� F @<T F JL, F +-R D
@<JL0 F R G�JLN6, >
%��Aw % o } � v-� . � ) % x�oAp�0 � o 0 � B J ,<JaB .^B ��F @ T F
%��Aw % o } � v-� . � ) % x�oAp�0 � o 0 � B J ,<JaB .^B 1 F @ T F
%��Aw % o } � v-� .j� ) % x�oAp�0 � o 0 � B J ,<JaB .^B � F @<T F

� N6.<,^@<JL,<T � N �
B + � J�B .^B

+-CI+�� N K F 
0� . G G�D F B + � J�B .^B F @ T F K-+ A . F JL, F +-R Dm@ J 0 F R GMJ N6, >

� *F?X-:*	��2Z4 yAe�~)x g��0,. � } ) ���,)#��
 )tf0o�f % x�o8p�0/c 0
� } ��,<N > N-P � N-, F C � � A N R��OJ , �
��� ��,<N > N-P � N-, F C � � A N R��OJ ,1
��
 ��,<N > N-P � N-, F C � � A N R��OJ ,��

R D<JLC +-0M0M+ 1 D<N A @<C G�D F @/+QG +�P N60 +�CMJ , T A F KQ+-0EJ)+�� A F > R D F 0 F R N-0u@ A +�� F A
J C Ja@ F ,�GMJ RS+ A G�N G�D F P �"R D/+Q0�+-R G F 0 KQ+-0EJ)+�� ALF ,/+�B F CEGMN60 F @ JL, G�D F 0 F R N-0u@
' 0 � 0\!$[K0 01*F#�4=<J> § N-G F 
 P N60 +�H A N-G I/A F � JLGMD *�+ � � 5 ��� � � � � �
5�� JL, GMD F
H/+-0M+�B F G F 0 I/A F 
�G�D F JL, P N60uB +QGMJ N6, J C J ,�G F 0uH N A +QG F @�G�NOG�D F � N6, F R N60E, F 0EC
+-,^@�C2G�N60 F @ >

<
�
!

�
� U � �E� �z, � � ���   � ���

H , A J�� F G�D F ? s ? I/A F C�
$G�D F P GkG I/A F C�@<N ,<N-G D/+SK F + 0 F R N60u@ �/+-C F @ P N60SB +QG > R D J C#B F +-,<C JLG JLC
, F R F CEC�+-021�G�Nl� , N*� G�D F H<0 F R JLC F �@+S1OGMD F @/+QG +��>+-C � 0EJLGEG F ,OGMN�@<JLCu� 
<G�N R N-,<CEGM0M.<R G GMD F +-,/+ A N6T6N6.<C
0 F +�@ CEG�+QG F B F ,�G > = , T F , F 0�+ A 
-G�D F @<+QG + P N60 + CEJ ,<T ALF � A N8R���b GM0 F F 
�T60MJa@�
�+-,^@ .<,)� , N*� , J , P N-0uB +QG�JLN6,�i
J C CEGMN60 F @ G�N-T F GMD F 0BJ , G�D F�I/A F >�R D F @<J � F 0 F ,�G P GkG B N8@<. ALF C .<C F @<J � F 0 F ,�G�H<0 F R J CEJ N6, P N60 G�D F H A N-G I/A F C�

+-,^@�G�D J CWB .<C2G � F G�+�� F , J ,�GMN +QR R N-.<,�G � D F , 0 F +�@ J ,<T G�D F @<+QG + >

R D F P GkG B N8@<. A F C � JLGMD � H/+-0M+ A ALF A � +�H^H F ,^@ F @ GMN GMD F ,/+�B F R 0 F +QG F + CMJ , T A F�I/ALF P 0MNkB F +-R D
H<0EN8R F CMCEN60MC�
<J , CEG F +�@N-P I 0MC2GWB N K J , T G�D F @/+QG�+ GMN H<0MN R F CMCEN60 5 P N60O� 0MJ G�JL,<T >�R D J C>JLC@+ A N-G$P +-CEG F 0 N6,
B N6CEG H A + GMP N60SB C > = G D/+QC G�D F @<JLC�+�@ KQ+-,�G�+-T F N-P'T F , F 0M+QG�JL,<T+ A N-G N-P I/ALF C�
/� D<JLR D B .<C2G + ALA � F 0 F +�@
J ,OGMN 0 F R 0 F + G F G�D F @/+QG�+-C F G >

R D F P GkG .<,8P H/+-0�+ A A F A � CMJ , T A F � B N8@<. A F C J , R A .)@ F + R N6,�K F 0EG F 0 GMD/+QG�� J A A 0 F +�@ J , GMD F D F +C@ F 0 I/ALF
P N60 G�D F H A N-G I/A F C�
 +-,^@4R 0 F +QG F + CEJ ,<T ALF ? s ? {#H A N-G I/A F R N6,�G +-JL,<J , T + A A GMD F @<+QG + >OR D<JLC R N6,�K F 0MCMJLN6,0MN-. G�JL, F J C .<, CM.^H^H N602G F @S
/� . G H<0MN K J�@ F @4P N-0 R NkBlH A F G F , F CEC >

� !$? � - 0���[K-.(.6 !$')( % ')( �"2Z4=<

R D F ? s ? N6. GjH . G P N60SB + G�C N � F 0 G�D F T60 F +QG F CEG&� FJ� J��<J A J G"1z� D F , K J CE./+ A J � JL,<T GMD F @/+ G +J
 +-C G�D F
K J CE./+ A J �S+QGMJ N6,zH 0MN6T60M+�B @<N F C ,<N-GID/+SK F G�N�� , N*� G�D F @ F G�+-J A C N-P D<N�� GMD FFI<A F �@+QC � 0MJ GMG F ,�
 0�+ G�D F 0

K 3



JLG RS+-, N . F 021 G�D F�I<A F G�N I ,)@ GMD F @/+QG�+QG"18H F 
 0M+-,^� 
>+Q,^@ @<J�B F ,<CEJ N6, C >4R D F ? s ? P N60uB +QG�C + A CEN
+SK6N6Ja@6@ J � R . A G�J F C +-CECMN R J)+ G F @z� J G�D�@<J � F 0 F ,�G H A +QGEP N60uB C@C2G�N60EJ ,<T ,�.^B � F 0EC @<J � F 0 F ,�G A 1 b$�<JLT F ,^@<J +-,
K C > A J GMG A F F ,^@<J +-,�i >
��� � � 
�� � � ���  ��� � ��
��
 � � ���
= ,�T F , F 0M+ A 
 R 0 F +QGMJ ,<T , F � C F G�C N-P'J , JLG�J + A R N6,^@<J G�J N-,<C JLC N .<J G F C2G�0M+-J T6D�GEP N60S�>+-0u@ > ¢ N6CEG . C F 0EC�, F F @
N6, A 1 @<.)H A JLRS+QG F N6, F N-P$G�D F F�� J CEGMJ ,<T�C F G�.)H<C +Q,^@ G�D F , F @<JLG J G�G�N�CM. JLG G�D F J 0 , F F @ C > ? F 0 F � F A J CEG
G�D F CEG F H<C , F F @ F @ J , N60u@ F 0 GMN R 0 F + G F + , F � H<0ENk� A F B P 0MNkB CER 0�+ G�R D� + G +-,�14CEG F H�16N-. B +S1�� J CED
G�NOR NkH�1 + I/ALF P 0MNkB +CMJaB J A +-0 F�� JLCEGMJ ,<TOC F G�.)H +Q,^@ .<C F J G +-C +C2G +-02G�J , TzH N6JL,�G > ? N60 F�� +CB�H ALF 
 GMNR 0 F +QG F +FH<0MNk� A F B � J G�DlH A +Q, F ��H/+-0�+ A A F A CE18BlB F G�021,
8�<. G J ,#� D<J R D GMD F H A +-, F ,<N-0uB + A J C +�@��E.<C2G +�� A F 

JLG£B +S16� F D F A H P . A G�N�C2G +-02G£� JLGMD I<A F C P 0MNkB G�D F c:oCw G F CEGEH 0MNk� ALF B > : J�B J A +Q0 A 1F
/P N60�R 1 A J ,^@<0EJ R + A A 1
N60 CSH<D F 0EJ R + A A 1CE18BlB F G�0EJ R J , JLG�J + A R N6,)@<JLGMJ N6,<C@GMD F c�e:w^o�$�H<0ENk� A F B JLC + .<C F P . A C2G +-02G�JL,<T#H N6JL,�G >

7 > ; 0 F +QG F +�@<JL0 F R G�N-0E1OJL, c�e�f:g�h�c'�#� J G�DOG�D F ,/+CB F N-P G�D F H<0ENk� ALF B >�¢ N K F G�N G�D J C @<J 0 F R G�N6021 >
3 > ; 0 F +QG F +�C F G�.^H R N6, I T6.<0�+ G�J N-, I/ALF ,/+�B F @ *^o��An v�� > R D F P N60SB + G N-P>GMD<J C I/ALF J CE@ F CER 0EJ�� F @

JL, :8F R GMJ N6,m� > 7 > 3 >WR D J C G F ALA C G�D F C F G�.)H�CMR 0MJ�H8G � D<JLR D�NkH GMJ N6,<+ A R N8@ F B N8@<. ALF CI+-0 F 0 F N .<J 0 F @+-,)@�� D<JLR D 0E.<,�G�JaB F H<+-0�+�B F G F 0EC GMN R 0 F +QG F >
=)> ; 0 F +QG F R NA@ FWI/ALF C'G�N C F G$.^H GMD F H<0MNk� A F B +-,^@l@<N +Q,�1�GMD<J ,<T F A C F , F F @ F @ > = P�D�18@<0MN8@ 1 ,/+�B J R C

JLC J ,<R A .^@ F @�
 +QG + B JL,<J�B .)B 16N6. B .<C2G D/+SK F + I/ALF ,/+�B F @¡v-��v�f % x8o8p�0�� �1
'R N6,�G +-JL,<J , T +
CE.^�<0MN-. G�JL, F ,/+�B F @ J ,<J G � A N8R��/b�i£� D<JLR D C F GMC .^H G�D F @ F , CMJLG"1F
OH<0 F CMCM. 0 F 
 K F A N R J G"1,
 F G�R > P N-0
GMD F T6+-C > = P>16N-.<0rH<0ENk� ALF B 0 F N .<J 0 F C CuH F R J)+ A � N6.<,^@/+Q0E1 R N6,^@<J G�J N-,<C�
 16N6. CMD<N-. A @ + A CEN D<+ K F
+ K F 0ECMJ N-, N-P G�D F�I/A F f0oCf %��Aw(� � 
 � D<J R D R N6,�G +QJ ,<CO+ 0MN6. GMJ , F G�N C F GGMD F KQ+ A . F C N-P �/.<Ja@
KQ+-0EJ)+�� ALF C J , G�D F T6./+-0S@ R F A A C > = P 1-N6.<0 H 0MNk� ALF B D/+-C +-, JL0M0 F T6. A +-0E� N6. ,^@/+-021,
 1-N6. , F F @ +
K F 0MCEJ N6, N-P G�D F I/A F w v&$�v*wAe w^o&� ~^v-��� �1
A� D<J R DR 0 F +QG F C>G�D F G�NkH8� A F K F A 9 ¢ � � A N R�� C2G�0E.<R GM.<0 F >:8F F N6, F N-P G�D F CM.)H^H A J F @�H<0MN�� A F B C F G�.^H CIP N60 F�� +�B�H A F C >
? N60'+Q,�1 I/A F C 16N6. R 0 F +QG F JL, G�D F H<0ENk� ALF B � C C F GM.^H @<JL0 F R G�N-0E1r� J G�D FJ� G F ,<CEJ N6,<C � *8
 �jp)
(� � 
*��n 

���\
 N60 �tnk�\
 G�D F C F G�.^H CMR 0MJ�H8G	� J A A +-. G�N�B +QGMJ R + A A 1�R 0 F +QG F A J ,^��C J , GMD F o %('�e)p*f%�6@<JL0 F R G�N-0E1 >
?IN*� F K F 0�
>G�D F 1 � J ALA N6, A 1�� F R NkBlH<J ALF @ +Q,^@ A J ,^� F @ J ,�GMN GMD F�FJ�8F R . G +C� A F JLPI16N-. R 0 F + G F +
B +�� FJI/A F P N60 G�D F H<0MNk� A F B > ? J A F C$CE.<R D4+-C v-��v�f % x�oAp�0�� � 
)� D<J R D D/+SK F GMD F C�+CB F ,/+�B F +-C>+
I/ALF JL, G�D F J ,<R A .^@ F @ CMN6. 0MR F @<J 0 F R GMN60MJ F C�
�� J ALA CEJ�BlH A 1�0 F H A +-R F G�D F @ F P +-. A G I/ALF C +Q,^@ @<NO,<NQG
0 F N .<J 0 F CuH F R J)+ A G�0 F +QGuB F ,�G > ? N60 NQG�D F 0 I/ALF C�
 R 0 F +QG F +CMD<N602G ¢ +C� F�I<A F b R + A A JLGIG�D<+QG�i JL, G�D F
H<0ENk� ALF B C F GM.^Hm@<JL0 F R G�N-0E1 � J G�D�G�D F R N6,�G F ,�GMC

� ��������)c�h0e)p8vC~Ax n vkxke^c'n^o�y hAy0o&% xke��%��������
% ?W! ��2Z4�# � 2A- <=( !^>�! ���4�5�( �"2Z4=<
� ���������e��)w c�h^e)pAvC~Ax n vkxke^c/������������������

� D F 0 F % ?W! ��2Z4�# JLC@G�D F ,/+CB F N-PB16N6. 0 H 0MNk� ALF B >

��� � � ��� ���  ��� � � � ��
� 
�
9 @)@<J ,<T , F � CEN A K F 0EC£b F JLGMD F 0'P N60$, F � N-0 F�� JLCEGMJ ,<TFH<D�1 CMJ R CJi'GMN ?`_ 9�: ? JLC CMJ�B J A +-0 JL, CMN�B F �>+ 1 C>GMN
+�@^@ J ,<T +DH<0ENk� ALF B R N-, I T6.<0M+QG�JLN6, > = , T F , F 0�+ A N6, F R 0 F + G F C>+ CE.^��@ J 0 F R GMN60E1 P N60 G�D F CMN A K F 0�
AH A +-R J ,<T

Kk=



JLG .<,^@ F 0 GMD F CEN6.<0ER F CE.^�/@<J 0 F R GMN60E1 P N60 G�D F H/+-0 F ,�G B NA@ . A F JLP G�D F CMN A K F 0 J�BlH ALF B F ,�G�C R . 0M0 F ,�G A 1
CM.)H^H N-0EG F @�H<D�1 CMJLR C�
 N60 R 0 F +QG�JL,<T + , F � B NA@ . A F CM.)��@<JL0 F R G�N-0E1 JLP JLGX@<N F C>,<NQG > � . G G�D F CMN6. 0MR F I/A F C
0 F N .<J 0 F @���1OGMD F CMN A K F 0 J ,�G�N G�D J C @<J 0 F R G�N6021,
 GMD F ,4R 0 F +QG F GMD F P N A A N*� JL,<T I<A F C��
# ~/0^ekn vkxke0� R D F B +�� F JL,<R A .^@ F I/ALF P N60�G�D F B N8@<. ALF CMD<N-. A @ C F G +�B +-R 0MN�� JLGMD G�D F ,/+CB F N-P$G�D F
B NA@<. A F$F N ./+ A G�N + A J CEGBN-P/GMD F Nk� � F R G I<A F C J , GMD F B NA@<. A F > ¥£H GMJ N6,/+ A A 1�b 0 F R NkBlB F ,^@ F @�i�
�+C@^@ + A J CEG
N-PO@ F H F ,^@ F ,<R J F C�P N60 F +-R D NQP'G�D F CEN6.<0ER FrI/ALF C J , GMD F B NA@ . A F > ? N60 FJ� +�BlH A F 
 GMD F c:o*gAy p�e f)eky/� c
B NA@<. A F � CWB +�� F JL,<R A .^@ F£I/ALF JLC

� # ~�0)ekn vkx:e¦n^oCy c:o*gAy0pke f^eky/� c:o�x�$)e:y0c

c:o*gAy p�e f)eky/��c � c:o*gAy p�e f)eky/��c��uo�%�gAy����jo'�0e�~�f��uo p:o8o�x��uo v-��v*f %8gAy����uo �

v-��v�f �^e8~�f��uo v-��v*f p�o�o�x��uo¡f c�f)eCh %�gAy����uo¡f c*f)eCh �^e8~�f��uo �

f c*f)e�h p�o�o�x��uo v-� v�f c�y0p!�uo

c:o*gAy p�e f)eky/��c��uo � c�o*gAy0p�e f^eky/��c!� � p�o&��/o�����nk�
%�gAy����uo � %8gAy���� �
�^e�~�f��uo � �0e�~�f�� �
p:o�o�x"�uo � p�o�o�x�� �
v-��v�f c�y p!�uo � v&��v�f c�y0p!� � p�o&��/o�����nk�
v-��v�f %�g)y����uo � v-��v�f %�gAy'��� �
v-��v�f �^e8~�f��uo � v-��v�f �^e�~kf�� �
v-��v�f p:o8o�x��uo � v-��v�f p:o�o8x�� �
f c*f)e�h %8gAy����uo � f c*f^eCh %�gAy���� �
f c*f)e�h �0e�~�f��uo � f c*f^eCh �^e�~�f�� �
f c*f)e�h p�o�o�x��uo � f c*f^eCh p:o�o�x�� �

: .^�8��B NA@<. A F B +C� F JL,<R A .^@ F�I/A F C .<C F B +-R 0EN R N6,<RS+ G F ,<+QG�JLN6, G�N +�@^@ GMN GMD F JL0�H/+Q0 F ,�GzB N8@<. A F C��
B +�� F J , R A .)@ F�I/A F C > ? N-0 FJ� +�BlH A F 
 G�D F c:o*gAy p�e f)eky/��c�&%�gAy���CE.^�A��B N8@<. A F D<+-COG�D F P N A A N�� J ,<T
B +�� F J , R A .)@ F£I/A F �

� # ~�0)ekn vkx:e¦n^oCy f:�^e ��g/p:xke8~ky�%�gAy���v&��� c�g�%,����oCwkg xke

c:o*gAy p�e f)eky/��c � � %�gAy'� %/x�o8p�0��jo �0e�f ~Cg } vkx8xk~ky��(�jo �^e�f v-�8f)e��8yA~�f)e*�jo �

c�h^~:y0c�e �0~ � � �uo � v*n:f��uo �0e�f��uo

%�gAy�� % x8o8p�0��uo � %�gAy'� %/x�o8p�0�� � p�o&��/o�����nk� �^e�f��0oCy'0 p:o&���/o�����n:� eAo8c p:o&���o�����nk�
�^e�f ~Cg } vkx�xk~ky��(�uo � �^e�f ~Cg } v:x�xk~ky���� � �^e�f� oCy'0 p:o&���/o�����n:� eAo8c p:o&���o�����nk�
�^e�f v-�8f^e���yA~�f^e*�uo � �^e�f v-�8f)e'��yA~�f)e � � �^e�f� oCy'0 p:o&���/o�����n:�
c�h^~ky c�e �0~ ��� �jo � c�h0~ky0c�e �0~ ��� � �
�^e�f��jo � �^e�f�� � �^e�f�0o�y'0 p:o&���o�����nk� eAoAc p�o&��/o�����nk�
� v*n:f��uo � �/v*n:f�� �

�^e�f� oCy'0 p:o&���/o�����n:� � �^ekf�0oCy'0 cAv 
Ae*��n:�
f0o*g/p*� �^ekf�0oCy'0 p�o&��/o�����nk�

K�P



� ��w8w v�f/vko��^~Ax wAeCh0e��AwAe���p8vCe)c

%�gAy����uo � p�o&��/o�����nk� �^e�f� oCy'0 p:o&���/o�����n:�
v-��v�f %�g)y����uo � p:o&���o�����nk� �^ekf�0oCy'0 p�o&��/o�����nk�

§ NQG F G�D/+QG G�D F CM.)�A��B NA@ . A F � CFB +C� F J ,<R A .^@ F#I/ALF N-, A 1 B +�� F C 0 F P F 0 F ,<R F G�N I/A F CDH 0MN K J�@ F @ +QG JLGMC
N�� , ALF K F A N-P GMD F @<J 0 F R GMN60E1�D J F 0M+-0MR D�1 > = P GMD F CM.^�A��B N8@<. ALF H<0MN K J�@ F C CSH F R J + A K F 0MCMJLN6,<CIN-P 0EN6. GMJ , F C
G�N N K F 0E0MJ�@ F G�D<N-C F CE.^H^H A J F @ ��1 G�D F H/+-0 F ,�GWB NA@<. A F 
�GMD F 1 @<N ,<N-G>, F F @G�N � F B F ,�G�JLN6, F @O+-T�+-JL, JL,
G�D F Nk� � F R G A J C2G�
8� F RS+-. C F G�D F CE.^�A��B N8@<. A F � C ¢ +�� FJI/A F JLC@R N6,�G F ,/+QG F @�� JLGMD4J G�C H<+-0 F ,�G�� C > ?IN�� F K F 0�
JLP$G�D F C F CuH F R J)+ A K F 0MCEJ N6, C D/+SK F +�@^@ JLG�JLN6,/+ A @ F H F ,^@ F ,<R J F C�
 G�D F 1 RS+Q,4� F CSH F R J I/F @ +-C CED<N�� , > ¥ P
R N-.<0MC F 
 +-,�1 I/A F C CE.^H^H A J F @6��1OG�D F CM.^�8��B NA@<. A F G�D/+ G +Q0 F ,<N-G H/+-0EGIN-PBG�D F H/+-0 F ,�G B N8@<. A F CED<N6. A @
� F B F ,�GMJ N6, F @�J ,OG�D F CE.^�A��B N8@<. A F � C N�� � F R G A J C2G�
<+Q,^@4GMD F JL0W@ F H F ,)@ F ,<R J F C CMD N6. A @�� F J ,<R A .^@ F @ >
= P 16N6. +-0 F R 0 F + G�J , T + , F � GMNkHA� ALF K F A B NA@ . A F 
816N-.<0 CMN6.<0ER FEI/A F C +QG G�D J C A F K F A � J A A � F JL,<R A .^@ F @�JL,
G�D F R N8@ F F K F , JLP 1-N6.�@<N, N-G 0 F N . F CEG G�D F B NA@<. A F J , # oCwkg x:e)c > ?IN*� F K F 0�
�,<NCE.^�A��B N8@<. A F C � J A A
� F JL,<R A .^@ F @ > = P 1-N6.�JL,�G F ,^@4G�N D/+SK F CuH F R J + A K F 0MCEJ N6,<C N-P GMD F C FDI/ALF CFb C2G�.^� CJi@GMD/+QG +-0 F .<C F @m� D F ,
G�D F B NA@ . A F JLCI, N-GIJ ,<R A .^@ F @�
/R 0 F +QG F + CM.)�A��B NA@ . A F ,/+CB F @���g x8x +Q,^@6H A +-R F GMD F B JL,4J G > ��g/x�x JLC
+-. GMNkB +QG�JLRS+ ALA 1 J , R A .)@ F @�JLPBJLG@J C@P N6.<,)@ +-,)@4GMD F B N8@<. ALF J C ,<NQG 0 F P F 0 F ,<R F @�J , # oCw:g xke)c >
= P 16N-. R 0 F +QG F + G�NkH8� A F K F A B NA@ . A F � JLGMD ,<N # ~/0)e:n vkxke;
 c�e�f:g�h�� J ALA +-. GMNkB + G�J R + A A 1�T F , F 0M+QG F +-,F BlH G"14N6, F > ? N-0 F�� +CB�H ALF 
 R 0 F +QGMJ ,<T +�@<JL0 F R G�N-0E1�,/+�B F @ ��� �/o�wkg xke��JL, c:o*g)y0p�e��R +-.<C F Crc�e�f:g8h
G�N T F , F 0M+QG F + # ~�0)ekn vkx:e*� ��� ��oCwkg xke J ,G�D F � .<J A @�@ J 0 F R GMN60E1�� JLG�D4R N-,�G F ,�G�C

��� �/oCwkg x:e �
= P CM.)�A��B NA@ . A F C N-P���� ��oCwkg xke FJ� JLCEG +Q,^@ +-0 F 0 F N . F C2G F @S
 GMD F JL0 ¢ +C� F�I<A F CD� J A A � F +�H)H F ,^@ F @ GMN
G�D J CW�/+-C F >
= , ?`_ 9�: ? 7 > � J G JLC ,<N A N6,<T F 0B, F R F CMCM+-0E1 GMN£B NA@<J P 1 c�e�f�g�hr� D F , +�@)@<J ,<T + , F � GMNkHA� A F K F A B N8@<. ALF >
c�e�f�g�h +-.8G�NkB +QG�JLRS+ ALA 1 CERS+-,<C G�D F c:o*gAy0pke��l@<JL0 F R G�N-0E1P N60WB N8@<. A F C>G�N .<C F >
*)o��)n v�� � ; 0 F + G F + R N6, I T6.<0M+QG�JLN6, I<A F P N60 GMD F B N8@<. A F N60 CM.)�A��B NA@ . A F 16N-. +-0 F R 0 F +QGMJ ,<T > 9 A A
R N-, I T6.<0M+QG�JLN6, I/A F C J , + CE.^�A��B N8@<. ALF H<+QG�D +-0 F .<C F @ ��1¡c�e�f:g�hS
>CMN + CE.^�A��B N8@<. A F JL,<D F 0MJLGMC JLGMC
H/+-0 F ,�G£B N8@<. A F � CIR N-, I T6.<0M+QG�JLN6, > *)o��)n v��4CMD<N6. A @ @ F R A +-0 F +-,�1 0E.<,�G�JaB F H/+-0M+�B F G F 0MC 16N6.m� JLCMD GMN
B +�� F + KQ+-J A +�� A F G�N G�D F R N8@ F � D F ,�G�D<JLC B N8@<. A F JLC J , R A .)@ F @ > = G CMD<N6. A @�JL,^@<J R +QG F � D<JLR D b J P'+-,�10i
N-GMD F 0FB N8@<. ALF C 16N6. 0DB NA@ . A F 0 F N .<J 0 F C JL, N-0u@ F 0 G�N�P .<,<R G�JLN6,�
 +Q,^@ J G CED<N6. A @ JL,^@<J R +QG F � D<JLR D¡b J P
+-,�10i N-P J G�CICM.^�A��B N8@<. ALF C CMD<N6. A @ � F .<C F @ +-C +�@ F P +-. A G JLP',<N-, F J C CuH F R J I/F @ � D F ,�c�e�f:g8h�J C 0M.<, >
R D F R N6, I T6.<0M+QG�JLN6, I/A F P N-0uB +QG J C @ F CMR 0MJ�� F @4J , :8F R GMJ N6,�� > 7 > 3 >

R D<J C J C + A A G�D/+ G J C , F R F CEC�+-021 G�N +C@^@ +mB NA@<. A F N60 CE.^�A��B N8@<. A F G�N GMD F R NA@ F > ? N�� F K F 0�
$JLG
J C ,<N-G CM. � R J F ,�G GMN�D/+SK F G�D F B N8@<. A F 0MN6.8G�J , F C RS+ A A F @ ��1�G�D F R N8@ F�� = P 1-N6. +-0 F R 0 F + G�J , T�+, F �
CMN A K F 0 P N60 +-, F�� JLCEGMJ ,<T6H<D�18CEJ R C B N8@<. ALF 
 G�D F B N8@<. ALF J G�C F A P>CMD<N6. A @�H<0EN K8Ja@ F GMD F JL,�G F 02P +-R F A +S1 F 0
G�N G�D F 0 F C2G N-P'G�D F R N8@ F > 9 C A N6, T+-C 1-N6.<0�CE.^�A��B N8@<. ALF H<0EN K Ja@ F C GMD F 0EN6. G�JL, F C FJ� H F R G F @ ��1 G�D F
J ,�G F 0EP +QR F A +S1 F 0�
/G�D F CM.)�A��B NA@ . A F CMD N6. A @�� F 0 F +�@ 1OGMNl� N60S� > ?IN�� F K F 0�
 J P 16N-.�+-0 F +�@)@<J ,<T + , F �
B NA@<. A F b N60 JLP 16N6. 0ICE.^�A��B N8@<. ALF D/+-C FJ� G F 0M,/+ A A 1 K J CMJa� A F 0EN6. GMJ , F C ��+ ,<NC� ,<N P N60@G�D F P .8G�.<0 F i�
<1-N6.
� J ALA , F F @ G�N +�@^@ RS+ ALA C G�N416N6.<0 FJ� G F 0M,/+ A A 1 K JLCMJ�� A F 0MN6.8G�J , F C > = G J CF@<J � R . A G GMN T6J K F R NkBlH A F G F A 1
T F , F 0M+ A T6.<Ja@/+-,<R F /D F 0 F � F CMJaB�H A 1 ,<N-G F + P F � G�D<JL,<T6C@GMNl� F F H�J ,zB J ,^@ >

K {



= P�16N-.�� J CED GMND� F +C� A F G�N G�. 0M, 1-N6.<0�B N8@<. ALF N6, N60 N � � JLG�D N6. G$0 F R NkBlH<J A J ,<T�GMD F R N8@ F 
 R 0 F +QG F
+, F ��0E.<,�G�JaB F H<+-0�+�B F G F 0rb F > T > 
�g/c�e #�!�BF'J2Z4 i@J , GMD F w�y v&$^eky B N8@<. A F > � N6.�R +-,�G�D F , G F CEG G�D F
KQ+ A . F N-P GMD<J C	H<+-0�+�B F G F 0	� F P N60 F RS+ ALA J , T 16N6. 0 F�� G F 0E,/+ ALA 1 K JLCMJ�� A F 0EN6. G�JL, F C P 0ENkB GMD F B +-JL, R N8@ F >? N60 FJ� +�BlH A F 
 GMD F %�gAy�� B N8@<. A F 0EN6. G�JL, F C>+-0 F N6, A 1 RS+ ALA F @ JLP`bSv %�gAy'� �Se � � �Ci > b�¥ P R N-.<0MC F 
 J P�G�D F
%�gAy'�zB N8@<. ALF J C ,<NQG J ,<R A .^@ F @�J ,G�D F R NA@ F 
/C F GMGMJ ,<T�v %�g)y��OGMN�7E� J A A 0 F CE. A G JL, F BlH G"1OCM.)�<0MN6.8G�J , F
RS+ A A C > i

� N6.4� J A A , F F @ G�N +C@^@ � v-��p:x*gAwAe � p�o&��/o�����nk� � JLP>16N6.4� JLCMD GMN D/+SK F +QR R F CMC GMN G�D F T A Nk�/+ A9 ¢ ��@/+QG + CEGM0M.<R G�.<0 F > : JL,<R F GMD<J C'JLC GMD F N6, A 1 B F R D/+-, J CuB�P N60 NkH F 0�+QGMJ ,<T N-, GMD F T60MJa@l@<+QG +#b5� D J R D
J C H<0 F CM.)B +�� A 1z� D/+QG 16N6.6�@+-,�G G�N @ NAi@JL, ?`_ 9�: ? 7 > � 
 1-N6.m� J A A H<0ENk�/+�� A 1z�@+Q,�G G�N�@<N GMD<J C > 9 ,+ A G F 0E,/+QGMJLK F 
<JLP 16N-.<0 B N8@<. A F .<C F C�+#H<0 F � FJ� JLCEG�JL,<T#@/+QG�+ C2G�0M. R G�. 0 F 
 JLC GMN R 0 F +QG F +-,4J ,�G F 0EP +-R F A +S1 F 0
� D<JLR D R N-,�K F 02G�C GMD F � 9 � 9 ¢6M : ? �"JL,<CuH J 0 F @ GM0 F F @/+ G + CEG�0E.<R GM.<0 F .<C F @ ��1 ?`_ 9 : ? JL,�GMN 16N6.<0�@/+QG�+
CEGM0M.<R G�.<0 F 
 GMD F , R + A A CI1-N6.<0�0EN6. GMJ , F C > R D J C � J A A H<0MN��/+�� A 1 D<+ K F CMN�B F H F 0EP N60SB +-, R F JaB�H<+-R G�
��<.8G
JLGW� J A A F ,/+�� A F 16N-. G�N N .<JLR�� A 1OT F G G�D<JL,<T6CW�>N-0u��J ,<T >

� N6.�B + 1�� JLCMD�G�N R 0 F +QG F +Q,�J ,<J G�J + A J �S+QGMJ N6,0EN6. GMJ , F P N60 16N-.<0£B NA@<. A F � D<J R D JLC RS+ A A F @ � F P N60 F
+-,�1�G�D<JL,<T�b F > T > 
 C F GMG�JL,<T JL,<JLGMJ)+ A R N6,^@ JLG�JLN6,<C�i JLCD@ N6, F > = , GMD<J C RS+QC F 1-N6. CMD N6. A @ RS+ ALA G�D F 0MN6. GMJ , F
J , JLG #�!�BF'J2Z4 b�i +-,^@rH A +-R F +IRS+ ALA G�NIJLG�b�� JLG�D N6. GB+-,�1 +-0MT6.)B F ,�GMCJi J , G�D F B +-J , JL,<JLGMJ)+ A J��S+ G�J N-, 0EN6. G�JL, F 

v-��v*f n0xk~)c���� � 
k� D<JLR D J C`H<+-0EG N-P G�D F w�y v&$)e:yDB N8@<. ALF > q F CE.<0 F GMD<J C 0EN6. GMJ , F D/+-C'+�C2G�.^� +SKQ+-J A +�� ALF >= P 1-N6.<0$CMN A K F 0$J ,�GM0MN8@<.<R F C$+ R N6,<CEGM0�+-JL,�G N-, GMD F GMJ�B F C2G F HS
616N6. CMD<N6. A @ R 0 F +QG F + 0MN6. GMJ , F ,<+�B F @
f c*f^eCh #�!�BF')2Z4 bti � D<J R D R N�B�H<.8G F C�GMD<J C R N6,<C2G�0M+-J ,�G > 9 @^@ +R + A A G�NG�D J C 0MN-. G�JL, F J ,6f�v �0e)c*f^eCh�� �
b$H<+-0EG�N-P GMD F w8y v&$)eky.��f/v �0e wAeCh¡B N8@<. A F i�
I.<CMJL,<T 16N-.<0�T A Nk�<+ A Cd� JLG�R D H/+Q0�+�B F G F 0OJLP 1-N6. D<+ K F
R 0 F +QG F @ N6, F > :8F F G�D<JLC I/A F P N60 FJ� +�BlH A F C > � N6.<0 0EN6. G�JL, F CED<N6. A @ NkH F 0�+QG F N6, +OCMJL,<T A F � A N R���+Q,^@
G +C� F GMD<0 F F H/+-0M+�B F G F 0MC�� GMD F GMJ�B F CEG F H K-+Q0MJ)+C� A F b +40 F + A KQ+-0EJ)+�� ALF � D J R D 1-N6. CMD<N-. A @ C F G GMN G�D F
CuB + ALA F 0IN-P$JLGMC F A P +-,^@�1-N6.<0 R N-,<CEGM0�+-JL,�G£� F P N60 F 0 F G�. 0M,<JL,<TAi�
 G�D F B J ,<JaB .^B GMJ�B F CEG F H A N8R +QG�JLN6,�b +-,
J ,�G F T F 0 +-0E0�+S1�� JLGMD I K F F ALF B F ,�G�C�i�
 +-,^@ GMD F � A N R��OJ�@ F ,�GMJ I/F 0rb +-, JL,�G F T F 0Ji > � F G�.<0E,<J ,<T +-,�1�G�D<JL,<T
P N60 GMD F B J , J�B .^B A N8R +QG�JLN6, J C NkH GMJ N6,<+ A 
��<.8G GMD F N-G�D F 0 G�J�B F C2G F H 0EN6. GMJ , F C JL,�G F 0SH<0 F G JLG J , G�D F
P N ALA N�� J ,<Tz�>+S1 >�R D F�I 0ECEG G�D<0 F F F A F B F ,�GMC +Q0 F C F G G�N GMD F R N8N-0u@<JL,/+QG F C	� JLG�D J , GMD F � A N R�� N-P@G�D F
� N-, F R N6,�G�0MJa�<. GMJ ,<T G�D F B JL,<J�B .^B G�JaB F CEG F H > R D F P N6.<0EGMD F A F B F ,�G J CIC F G G�N G�D F � A N R��OJ�@ F ,�G�J I<F 0�

+-,^@ G�D F#I P G�D J C C F G G�N4G�D F R .<0E0 F ,�GrH<0MN R F CMCMN-0 J�@ F ,�G�J I<F 0�b # � � 50i >�R D<JLC JL, P N60uB +QGMJ N6,�G�+-T6C + A N6, T
� JLGMD GMD F GMJ�B F CEG F H R N6, CEG�0M+-J ,�GX� D F ,�� A N R�� C +-,^@ CMN A K F 0EC@+-0 F R NkBlH/+-0 F @+-R 0MN6CEC H<0EN8R F CECMN60EC�
/+-,)@ JLG
J C�H<0EJ ,�G F @ N6, CEGj@ N6. G ��1 G�D F B +-CEG F 0�H<0MN R F CMCMN-0@+ A N6,<TE� JLG�D G�D F G�JaB F CEG F H JL, P N60SB +QGMJ N6, +QC ?`_ 9 : ?
+�@ KQ+-, R F C >= P 1-N6.<0 CEN A K F 0�JLC G�JaB F ��@ F H F ,^@ F ,�G�
 16N-. � J A A , F F @�GMN +�@^@�+ RS+ A A G�N 16N-.<0 CMN A K F 0 J ,�G�D FF K-N A K F b�i 0MN6.8G�J , F b5w8y v&$)eky.��f/v �0e wAeCh%�ke�$0o�x�$)e � �^i > = P J G J C GMJ�B F � J ,^@ F H F ,^@ F ,�G�
 +�@^@ G�D F RS+ ALA GMN
w�y v�$)eky,�8c�f)e�~kw��.�Cn^xk~)c*��� � > F K-N A K F b�i J�BlH A F B F ,�G�C C F R N6,^@A� N60u@ F 0 : G�0M+-,<T GMJ�B F CSH A J GMG�JL,<T � J G�D<JL, G�D F
G�JaB F>A N NkH B +-J ,�G +QJ , F @ ��1�w�y/v&$)eky,�Cf/v �0e w)eCh%�Cn^x:~)c���� � >�R D F c*f)e�~:w�� K F 0MCEJ N6, N-P�n^xk~^c���� � CMJaB�H A 1
RS+ A A C F +-R D NkH F 0�+QGMN60 N6,<R F +-,^@�G�D F , F�� J G�C >

R 021 G�N A JaB J G G�D F ,�.^B � F 0 N-P F ,�G�021 H N6JL,�G�C G�N 16N6. 0�B NA@ . A F > R D<JLC�� J A A B +�� F J G F +-CEJ F 0 GMN
.^H/@/+QG F J G � D F , G�D F , FJ� G K F 0ECMJ N-, N-P ?`_ 9 : ?�J C 0 F A F +QC F @ > = GW� J A A + A CEN D F A HOGMN�� F F H416N6.4C�+Q, F >
��� 	 � � 
 ����  �
	 �!�	� � ��������� 
 ��� � ������� �

� N-0EG�JL,<T ?`_ 9 : ? G�N , F � +-0MR D JLG F R GM.<0 F C$CED<N6. A @#� F P +-JL0 A 1 C2G�0M+-J T6D�GEP N60S�>+-0u@ P N-0�B N6C2G H , J � N-0 H ,<J � �A Ja� F CE1 C2G F B C > ? N60 C218C2G F B CO� D<J R D A N Nk� , N-G�D<JL,<T A Ja� F H ,<J � 
 N-0O� D J R D D<+ K F , N +��<J A J G"1 GMN JL,�G F 0SH<0 F G
G�D F C F GM.^H CER 0MJaH G N60�B +�� FJI/A F C�
 F�� G F , CMJLK F 0 F � N60u��J , T N-PIG�D F B F G�+��"R NA@ F � D<J R D R N6, I T6.<0 F C +Q,^@
�<.<J A @<C ?`_ 9 : ? � N6. A @ � F , F R F CMC�+Q0E1 > � F @<N�,<NQG�G�0 F +QG CE.<R D C21 CEG F B C D F 0 F  0M+QG�D F 0�G�D<+-,�@<N�CMN;


K �



JLGE� N6. A @ � F CEJ�BlH A F 0�P N60 .<C G�N�@<N GMD F H N602G N-.<0MC F A K F C >zR D F T6N N8@ , F � C JL, CE.<R D R +-C F C J C GMD/+QG�

+-CECM.^B J ,<TGMD/+QG�1-N6. RS+-, T F G�G�D F CEN6.<0MR F G�0 F F R N-, I T6.<0 F @ N6, 16N6. 0 CE1 CEG F B +-,^@�GMD/+QG 1-N6. D/+SK F +
? N60EGM0�+-, � 5 R NkBlH<J ALF 0 +Q,^@ GMD F N-GMD F 0 0 F N .<J 0 F B F ,�G�CO@<JLCMR . CMC F @ JL, :8F R G�J N-, 3 
616N6. CMD<N-. A @#� F +C� A F GMN
R N�B�H<J A F GMD F R N8@ F � J G�D<N-. G B +���JL,<T G�N NlB +-,�1�R D/+-, T F CIG�N G�D F CMN6. 0MR F > � F D<+ K F T F , F 0M+ A A 1 GM0MJ F @
G�N C2G�J R�� G�N CEG +Q,^@/+-0S@ ? N602G�0�+Q, � 5J
/+SK6N-J�@<JL,<T#B +-R D J , F �"CuH F R J I R�P F +QG�. 0 F C >? N60 H ,<J � � A Ja� F C21 CEG F B C�
Q1-N6. CED<N6. A @FB +�� F CE.<0 F GMD/+QG 16N-.<0 CE1 CEG F B�D/+-C�p�c��S
Q+3�/� ~/0)e � D<JLR DDH F 0t�
B JLG�C J ,<R A .^@ F @�B +C� F�I<A F C�
8~/��01
 +-,^@zc�ekw >!� N6.�� J ALA , F F @ G�N R 0 F +QG F +	@<J 0 F R GMN60E1 J ,�c:o*gAy p�e��8c8v*f)e)c'�
� JLGMDG�D F ,/+�B F N-P 16N-.<0 CMJ G F b N60@+ @<JL0 F R G�N-0E1 J ,mc:o*gAy p�e��8c8v*f)e)c'� �Ay^o�f0o�f��kh^e)c'�z� JLGMD G�D F ,<+�B F N-P
16N-.<0 N�H F 0�+QGMJ ,<T4CE1 CEG F Bzi > 9 G +6B J , J�B .^B G�D J CE@<J 0 F R G�N6021 CMD<N6. A @ R N6,�G +-JL, +�B +�� FJI/A F P 0�+-T�B F ,�G
,/+�B F @ # ~/0)ekn/vkxke*��� >XR D F � F CEGW�>+S1 GMN CEG +Q0EG JLC>G�N R NkH�1N6, F NQP GMD F�F�� JLCEGMJ ,<T�B +�� FJI/A F P 0�+-TkB F ,�GMC
G�N 16N6.<0 , F ��@<JL0 F R G�N6021 +-,^@�B NA@ JLP 1 G�D<+QG > # ~/0)ekn v:xke*��� C F G�C B +-R 0MN6CF� D<J R D @ FJI , F GMD F ,/+CB F C
N-PB16N6.<0IR N�B�H<J A F 0MC�
8G�D F R N�B�H<J A F 0 +-,^@ A J ,)� F 0 �/+-T6C�
/GMD F ,<+�B F C N-P'+�@)@<JLGMJ N6,/+ A Nk� � F R G I/A F C , F F @ F @
P N60 16N-.<0 B +-R D<JL, F �<. G ,<N-G J ,<R A .^@ F @ JL,4GMD F C2G +-,)@/+-0u@ CMN6. 0MR F @<J C2G�0EJ��<. GMJ N6,S
 +-,^@�+C@^@<JLGMJ N6,<+ A CMD F A A
R N�B�B +-,^@<C b CE.<R D4+-C I/ALF 0 F ,/+�B J ,<T +-,^@�@ F A F G�JLN6,R N�B�B +-,^@<C�i , F F @ F @�P N60XH 0MN R F CECMJL,<T G�D F B +-C2G F 0
B +�� FJI/A F >? N60�B N-CEG HI,<J � CE1 CEG F B C GMD<J C � J A A � F + ALA 16N-. , F F @ G�NW@<N > ?IN*� F K F 0�
6J , +�@)@<JLGMJ N6,�GMN # ~/0)ekn v:xke*���
16N-. B +S1 , F F @ G�N�R 0 F +QG F B +-R D<JL, F � CuH F R J I RCE.^�<0EN6. G�JL, F CD� D<J R D N K F 0M0EJ�@ F G�D F @ F P +-. A G�C J ,<R A .^@ F @
� JLGMD G�D F B +QJ , CEN6.<0ER F R N8@ F > 9 C A N6,<T +QC G�D F6I/A F CR N6,�G�+-J ,<JL,<T GMD F C F 0MN6.8G�J , F C�@<.)H A JLRS+QG F G�D F
FJ� JLCEG�JL,<T 0MN-. G�JL, F C�� I/A F ,/+�B F C�
8G�D F 1z@<N , N-G , F F @4GMN�� F +C@^@ F @OGMN G�D F B +-R D<J , F ��@ F H F ,^@ F ,�G Nk� � F R GA JLCEG J , # ~/0)ekn v:xke*��� �c�e�f:g8h6� J ALA +-. G�N�B +QGMJ R + A A 1 I ,^@�GMD F CSH F R J)+ A 0EN6. G�JL, F JL, GMD F CE1 C2G F B��"CSH F R J I R
@<JL0 F R G�N6021�+-,^@ A J ,^� G�N JLG 0M+QG�D F 0 G�D/+Q,4GMN GMD F T F , F 0�+ A 0MN6. GMJ , F JL,OG�D F B +-J ,OCEN6.<0MR F @<J 0 F R GMN60MJ F C >9 , F�� +�B�H A F NQP CM.<R D + 0MN6. GMJ , F J C T F G +-0ET0btiY
�� D<JLR D 0 F G�.<0E,<C R N�B�B +-,^@A� A JL, F +-0MT-.^B F ,�G�C +Q,^@
J CI.<C F @���1 ?`_ 9 : ?�G�N 0 F +�@ G�D F ,/+�B F N-P G�D F 0M.<,�G�JaB F H/+-0M+�B F G F 0 I<A F P 0MNkB G�D F R N�B�B +-,^@ A JL, F >
R D<JLC$0EN6. GMJ , F JLC',<N-G�H/+-02G N-P GMD FI? N60EGM0�+-, � 5 CEG�+-,^@/+Q0u@�
��<. G$J G J C +SKQ+-J A +�� A F N6,#B +Q,�1 H ,<J � CE1 C2G F B C
� JLGMD<N6. G GMD F , F F @ G�N A J ,)� G�N + CSH F R J + A A J�� 0�+-021 > ? N�� F K F 0�
 J GIJ C ,<N-G +SKQ+-J A +�� A F N6, GMD F ; 0M+S1 R =�M J , CEG F +�@�
$+�0MN-. G�JL, F ,/+�B F @ H � P T F G�+-0MT^btiFH<0EN K Ja@ F C GMD F C�+�B F P .<,<R G�JLN6,/+ A JLG"1 > R D F 0 F P N60 F � F D<+ K F
F , RS+�H<CE. A + G F @ G�D F T F G +-0ET0btiIP .<, R G�JLN6,/+ A JLG"1 J , +�0MN6. GMJ , F ,/+CB F @ T F G +Q0MT6.^B F ,�GMC�btiY
�� D J R D JLC	H/+-02G
N-P GMD F w�y v&$)e:y�B NA@<. A F J , + I/ALF ,/+�B F @ �Aekf)~ky�(�tn > R D F @ F P +-. A GIK F 0MCEJ N6,�CEJ�BlH A 1RS+ ALA C T F G�+-0MT^bti >? N60'G�D F R =�M + 0 F H A +-R F B F ,�G��Ae�f)~ky��(��n RS+ ALA J , T	H � P T F G +-0ET0bti J C$CM.)H^H A J F @ > : J ,<R F GMD<J C I/ALF N K F 0M0EJ�@ F C+ @ F P +-. A G I/A F � JLG�D GMD F CM+�B F ,/+�B F 
*�Ae�f^~ky�(�uo @<N F C ,<N-G , F F @ GMN � F +C@^@ F @ GMN G�D F B +-R D<JL, F �
@ F H F ,^@ F ,�G Nk� � F R G A J C2G J ,�c:o*gAy p�e��8c8v*f)e)c'� �Ay^o�f0o�f��kh^e)c'� � � / *�+���� # ~�0)ekn/v:xke*��� >

� � �l���"� � ��	�� � ��� � � �m��� �_�O
 � ��� � � ���

?`_ 9 : ? J CC2G�J ALA . ,^@ F 0�+QR G�J K F @ F K F A NkH^B F ,�G�
 CMN B +-,�1'@ F CMJL0�+�� A F P F +QG�.<0 F COD/+SK F , N-GO1 F G�� F F ,
J , R A .)@ F @ b F T > 
 C F A P � T60�+SK JLG"1F
>G�D F 0uB + A R N6,^@ .<R GMJ N6,�
 0M+�@<J +QG�JLN6, GM0�+-, CuH N60EG�
 F G�R > i > 9 A CMNJ
@16N6.'� J A A
B N6CEG A J�� F A 1 F ,<R N6.<,�G F 0F� .<T6C�JL, G�D F @<J C2G�0MJa�<. G F @�R NA@ F > 9 B +-J A J ,<T A J CEG D/+-C � F F , F C2G +�� A J CED F @ P N-0
0 F H N-0EG�JL,<T�H<0ENk� A F B C � J G�DOG�D F @ J CEGM0MJa�<. G F @ ?�_ 9�: ?�R N8@ F >�R N 0 F H N602GI+#� .<T;
/C F ,^@ F B +QJ A GMN

n^xk~)c*�,��%�g�� c�����p�c��d~�� x�� �^o�$
T6J K8JL,<T 16N6. 0 ,/+CB F +-,^@ R N6,�G +QR G J , P N60SB + G�J N-,�+-,^@ +�@ F CMR 0EJ�H GMJ N6,4N-PBG�D F H<0MN R F @<.<0 F 16N-.m� F 0 F P N A �A N�� JL,<T � D F , 1-N6. F ,<R N6.<,�G F 0 F @ GMD F F 0E0MN60 > = , P N60uB +QGMJ N6, +�� N-. G GMD F B +QR D<J , F 
 NkH F 0M+QG�JL,<TC218C2G F B
b�g�^~��0e ��~)iY
<+-,)@OR NkBlH<J ALF 0'16N-.�+-0 F . CMJ , T J C>+ A CEN FJ� GM0 F B F A 1 D F A H8P . A > � 2Z4Y*$<�4 B ! 0\!F(N<�4�01B�5�6)4�5 � �
%J!$- 0 ( �"2Z4=<���*$<(.6)4=<�4 5Y*F0 ��4 � 4�?XET2 *F? �74 � = P GMD F H<0MN�� A F B R +-, � F 0 F H 0MN8@<.<R F @ � JLG�D N-, F N-P G�D F

K:G



CEG�+-,^@/+Q0u@�G F C2G H<0MN�� A F B C�
<C F ,^@ + R NkH�1�N-P 16N6.<0 0E.<,�G�J�B F H/+-0M+�B F G F 0 I/ALF +-,^@O16N6. 0IC F GM.^H N�H G�JLN6,<C >
R D<JLC CMJ G�./+ G�J N-, J C K F 0E1�@ F CMJL0�+�� A F 
 +-C J G A JaB J G�C�GMD F +�B N6.<,�G N-P �/+-R��k� +Q,^@A� P N-0EG�D R NkBlB .<,<JLRS+QGMJ N6,
, F F @ F @4P N60 .<C@G�N 0 F H 0MN8@<.<R F GMD F H<0ENk� A F B > � F R +-,<,<NQGW� F 0 F CSH N-,<CMJa� A F P N-0 H<0MN�� A F B C�� D<J R D�+-0EJ C F
� JLGMD +�H<D�1 CMJ R CrB NA@ . A F N60 JL,<JLGMJ)+ A B N8@ F A 1-N6. D<+ K F @ F K F A NkH F @ 1-N6.<0EC F A P 
�� . GD� F � J A A T F , F 0�+ ALA 1
G�021 GMN D F A H � J G�D GMD F C F JLP 1-N6. RS+Q, ,/+-0M0EN�� @<N�� ,�G�D F H 0MNk� ALF B G�N+-, F +QCMJ A 1�0 F H<0MN8@<.<R J�� ALF F�� F R G
� D<JLR D N R R .<0MC J , + CED<N60EG�H<0EN6T60M+�B�0E.<, *F01B J P 1-N6. +-0 F � J A A JL,<T GMN CM.^H^H A 1 1-N6.<0 +�@^@ F @ CMN6.<0ER F R N8@ F >9 GWH<0 F C F ,�G ,<N +�@^@ 0 F CEC D/+-C � F F ,OC F G .^HP N60 T F , F 0�+ A @ F K F A NkH^B F ,�G N . F C2G�JLN6,<C +-,)@OR NkBlB F ,�G�C�

�<. GO� F F�� H F R G$G�D<JLC G�N R D/+-,<T F JL, GMD F , F +Q0 P .8G�.<0 F > s N R .^B F ,�G�+QG�JLN6,�b JL,<R A .^@<J , T�G�D<JLC'.<C F 0�� C T6. J�@ F i
+-,^@4CM.)H^H N-0EGIJ , P N-0uB +QG�JLN6, P N60 ?�_ 9�: ? RS+-,�� F Nk� G +QJ , F @4N-,4GMD F	� N60 A @ � Ja@ F	� F � +QG

�8f�f:h��
��Cn^x:~)c�����g�p���v:p�~'�^o��dekw:g��Cn^x:~^c��/p�o�wAe��

� � � � � ���	��� �	


9 H<+-0MJLR J NJ
<* > ¢4> 7 ���kK 
 9 H/* : 
 767 G 
0��3 G
q@+�@ F 0�
/¤ > � s�F .J�/D<+-0u@�
 � > 7 �kKk= 
 § . ¢ +QG�
 P 7F
 =:G�=
q F 0MT F 0�
 ¢4> * > � ; N A ALF A +)
 � > 7 �kKk� 
<* ; �N
 K 3)
 � P
q F 0MT F 0�
 ¢4> * > � ¥ A J T F 0�
 * > 7 �kK�P 
 * ; �N
�{ = 
 P:K�P
q A J ,<,<Ja�-N K1
 : > = > 
 s .<,<JL,/+���q@+-0u�QN K8CS� + 16+J
 § > H > 
 � § +�@ 16NF� D<JL,�
 s > � > 7 �k� �)
 9 H/* : 
 7 5k�J
�7 G 7
q>N60EJ C�
/* > � > � q>N8N��1
 s > _ > 7 �:G�= 
<* ; �N
 767,
 =kK
q>.<0ET F 0EC�
 * > ¢4> 7 � � � 
 ?BA N�� MON ./+QGMJ N6, C@P N60 ; NkBlH N6CEJLG F ¤ +-C F CFb §IF � � N-0u� � 9 R +�@ F B J R*i
; +-.<T-D A +-,S
 ¤ > � > ��? N�� ALF 0�
 � > 9 > 7 �kK�K 
 9 GMNkB JLR s +QG + +Q,^@ § .<R ALF +-0 s + G + R +C� A F C�
 P 5J
/3 Kk=
; D/+�H)B +-,S
 : > � ; N*� A J ,<TJ
 R	> ¤ > 7 �:G 5)
 R D F ¢ +QGMD F B +QGMJ RS+ A R D F N60E1 N-P § N-,A�".<, JLP N60SB ¤ +-C F C

b ; +CB �<0MJa@<T F � ; H � i
; N ALF A A +J
 � > � ¤ A +F�$
^? > ¢4> 7 �kK { 
<* ; �N
�{ � 
 3�� P
; N ALF A A +J
 � > � � N8N8@)�>+-0u@S
 � > 7 ��K�P 
/* ; � 
/{ P 
�7 G�P
s�F R 18�1
QH > � > 
 § N60EGMN6,�
 ; > s > 
 � : � 1AB +-,<CS��J+
Xq > � > 7 �k�:G 
 9I; ¢ ? N60EGM0�+-, ? N60E.^B 
 7�� b + A CEN

�8f�f�h��
���������jp�c���ykh�v �Sekwkg%����c�
��/� ~���c�0%�8o�oCn ��� ���Af'�/x�i
s�F � F F .:� 
 s > � �BN�� F A A 
 � > ¤ > 7 ���k= 
/* ; � 
 7S5 P 
 {��
s . � 
 = > : > 
 M 0MJ CSB +Q,�
 9 >�¢4> 
 � � F J�@S
6* > � > 7 �kK �J
 s JL0 F R G ¢ F G�D NA@<CBP N60 : H<+-0MC F ¢ +QGM0MJ R F C b�¥ � P N60u@[�;>A +Q0 F ,)@<N6, � 0 F CECJi
M B F 0E1F
 9 > ? > 7 � � K 
/* ; � 
 3)
 = 5��
? ALF G�R D F 0�
 ; > 9 > * > 7 �k� 7,
 ; NkBlH<. G + G�J N-,/+ A R F R D ,<J N . F C P N60 ?BA .<Ja@ s 18,<+�B JLR C�
�3C@ F @ > b�q F 0 A J ,[�: H<0EJ ,<T F 0d�+H F 0 A +-TAi

KkK



? N60 F CEG F 0�
 ; > � > 7 �:GkG 
/* ; � 
 3 = 
�7
? 0E1 �8F ALA 
 q > 9 > 
 ¢PO. A A F 0�
 M > 
 � 9 0M, F GMG�
 s > 7 �kKk� 
IJ , § .^B F 0MJLRS+ A ¢ F G�D NA@<C�JL, 9 CEGM0MNkH D�1 CEJ R C�
F @ > � > � > � N N8@)�@+Q0u@ b § F � � N60S� � 9 RS+�@ F B J R�i
? 0E1 �8F ALA 
/q > 
�¥ A CEN6,�
 � > 
��IJLR�� F 0�
 � > 
 R J�BlB F C�
 ? > � > 
 � JL,<T�+ ALF 
 ¢4> 
 _ +CB ��
 s > � > 
 ¢ +QR § F J R F 
 � > 


� N6CM, F 0�
 � > 
 R 0M. 0�+-,�
 * > � > 
 � R . P N;
 ? > 3Q56565J
 9 H/* : 
 7 = 7,
 3 G�=
¤ NA@<. ,<N K\
 : > � > 7 � { � 
 ¢ +QG > : � N-0M,<Ja�1
 P:G 
 3 G 7
= G�N-D�
 § > 
 ? +S1�+QCMD<J/
 ? > 
 § J CED<J�� +��>+J
 9 > 
 � � N6D�1�+�B +J
 � > 7 �k� �J
 9 H/* : 
 7S5�3)
 P 767
� D<Nk��D A N K1
 9 >0¢4> 7 �k�kG 
 § +SKQ+ A � F C F +-0ER D _ +���B F B Nl� P 5k��� �kG � G�� {-5
_ ON6D<, F 0�
 � > 7 �kKkG 
 ; NkBlH >0¢ F G�D > 9 H^H > ¢ F R D > M , T > 
 �87,
 = 3 =
¢ +-R § F J R F 
 � > 
 ¥ A CEN6,�
 � >�¢4> 
 ¢ Nk�<+-0M021,
 ; > 
 @ F�? +-JL,<R D�G F J ,�
 � > 
 � � +-R�� F 0�
 ; > 7 �k�k� 
 ; � ; 


+-R R F H8G F @
§ +C@ 16N,� D<J ,S
 s > � > 7 �:GCP 
 § +-. R D<,�1 F JL, P N60SB +QGMCMJLJ 9 CEG�0EN6,�
 : N K > H :<: ��
 = 3 
 =k=

� +Q0�+-CED/+-0 ¢4> 
87 �k�k� 
�H<0EJLKQ+QG F R NkBlB .<, J RS+ G�J N-, b D�GEGjH[� �.� �W�W� � R +-J�H > 0E. G�T F 0MC > F @<. � � H<+-0�+-CED/+-0 � sI9 ¤E?Ei
� 0 F CMC�
 � > ? > 
 R F .^�-N A Cu��1,
 : > 9 > 
�H F GEG F 0 A JL,<T;
 � >�R	> 
 � ? A +-, , F 021,
kq > � > 7 �k� 3)
 § .)B F 0MJ R + A � F R JaH F C

J , ? N602G�0�+Q,�
 3C@ F @ > b ; +�B � 0MJ�@ T F � ; H �Wi
:8F @<N K\
 _ > = > 7 � { � 
 : JaB J A +-0EJLG"1 +-,)@ s J�B F , CMJ N-,/+ A ¢ F G�D NA@<C$J , ¢ F R D/+-,<JLR C£b § F � � N60u� � 9 RS+�@ F B J R�i
: N8@�
 ¤ > 7 �:G�K 
<* ; �N
 3 G 
�7
: GM0�+-,<TJ
 ¤ > 7 � � K 
 :8="9 ¢ * > § .^B F 0 > 9 ,/+ A > 
 {)
 {-5��
R J�BlB F C�
 ? > � > 7 �k�k� 
 9 H/* : 
 JL,zH<0 F CMC
R J�BlB F C�
 ? > � > � 9 0E, F GEG�
 s > 7 ���k� 
 9 H/* : 
/J ,�H<0 F CEC
R J�BlB F C�
 ? > � > � : � F CEG"1F
 ? > s > 7 �k��� 
 9 H<* : 
/J ,�H<0 F CMC
KQ+-, _ F F 0�
 q > 7 �:GC� 
/* ; �N
 = 3 
�7 5 7
� + A A +-R F 
^� > � > 
 � N8N-C A F 1,
 : >0M > 
 � � F +SK F 0�
 R	> 9 > 7 �kK 3)
 9 H<*;
 3k{ K 
0� � �
� +-0M0 F ,�
 ¢4> : > � : + A B N6,�
6* > � > 7 �k��= 
-JL, � 0MN R > : .^H F 0MR NkB�H . G�JL,<T 7 �k��= b � +-CMD J ,<T-GMN6,�
 s ; � = MOM�M; NkBlH<. G F 0 : N R > i
� F +SK F 0�
 R	> 9 > 
 � J�BlB F 0uB +-,�
)¤ > q > 
 � � N N6C ALF 1,
 : >^M > 7 �:G�K 
 9 H/*;
 363�{)
�7 5�3 7
� J ALA J +�B C�
 ? > 9 > 7 �kKkK 
 ; N�B �<.<C2G�J N-, R D F N6021 b ¢ F , A N � +Q0u� ��q F ,��M+CB JL,A� ; .^BlB J ,<T6C�i
� N8N8@)�>+-0u@�
 � > � ; N ALF ALA +J
 � > 7 ��K�P 
/* ; � 
/{ P 
�767�{
� + ALF C�+C�1
 : >�R	> 7 �kKkG 
 JL, 9 @8K-+Q,<R F C J , ; N�B�H<.8G F 0 ¢ F GMD<N8@<C P N60 � +-02G�J + A�s J � F 0 F ,�G�J)+ A MON ./+QGMJ N6, C

H = 
 F @<C > H J R D<, F K F G�Cu��1F
 � > +-,^@ : G F H ALF B +-,�
0� > : > b = ¢ 9I; : i�
 7*{

Kk�


