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<>=@?ACB�A3D�EGFIHACJKACLNMPOIARQ#JKS9JKQ ?ACB�ACJ
TVUXWZY ARQ#[ W JX\ W^] L

F�L`_a_ WNU Q>bPA U AC\ = A U \ = Adcfehg9DCi`jkElgZQ =nm _ U
oqp�r jNj`s�E rNt _�L`uNACJ

vxwhyRz;{Z|a}Nz�~�� A�_ UXW _ W JKA�LNc�A�O5QKACcaJ o�W c WN� Q = A Y�W�o c9��\RL p \RM p M�J�� o Q = _�L`QKQKA U c�B�L`QX\ = o cPu
W c�L p uNAR� U L o \�baL`QXLnQ�S5_�ACJC����M U�o c o Q o L p B W Q oq] L`Q o�W c o J#Q�� WN��W�p b���Q W _ UXW^]5o baA�LNc o c�QXM o Q o�] A
JXACB�LNc�Q o \RJ WN� Q = A o c�QKA U LN\�Q o�W cx��ARQ���ARACc�\ W c�\RM UXU ACca\�S3LNcab�_fL`QKQKA U c�B�L`QX\ = o cPuP�9Q W bPAR��cPA#L
_ U LN\�Q o \RL p \ W B�_ o�p L`Q o�W cIJX\ = ACB�A ��U
W B�A�O5QKACcabaACb Y�W�o cP��bPAR��c o Q oqW caJ o c&Q W�WNU b o caL U S W cPACJ�_ p MaJ
  [�¡h¢�_�L`QKQKA U c£B�L`QX\ = o cPuP� < W LNJXJKACJ
J%Q = AI\ WNUXU AC\�QXcaACJXJ WN�>W M U \ W B�_ oqp L`Q oqW c�JX\ = ACB�AN¤1��A
baA ] A p�W _�L"Q = A WNU S WN� Q = A�L`_a_ pqo ACb Y�W�o cP��\RL p \RM p MaJC¤`L�\RL p \RM p MaJh� o Q = ] L p MPA��¥_�LNJ
J o cPu"LNcab ] L p MPA
B�L`QX\ = o cauP�
¦�§�¨�©Xª�« {Z¬hyN~ L p uNAR� U L o \�baL`QXLQ�S&_�AN¤�_�L`QKQKA U c®B�L`QX\ = o cauP¤ � Maca\�Q o�W c�caL p _ UXW u U LNB�B o cPuP¤
\ W c�\RM UXU ACc&Q�_ UXW u U LNB�B o cPuP¤ W ��JXA UX] L`Q oqW caL p AC¯&M o�] L p ACca\�AN¤ YKW�o c9��\RL p \RM p MaJR¤



���§ y���� �§ ~�� W MaJkc W MaJ�_ UXW _ W J W caJnb
	 HARQKACcab U A p A Y�W�o cP��\RL p \RM p _�L U�p A � p Q U L`uNA�JXM U�p ACJ
b W cac�HARACJ�b�HAR��c o ACJ _�L U bPACJ Q�S5_�ACJ�L p uhHAR� U
o ¯&MPACJC� � W MaJ1_ W M U J
M o�]NW caJhbPACM9O W � Y AC\�Q o�� J�\ W B�_ p HA��
B�ACc�QXL o�U ACJ"�Vb�HARQKA U B o caA U MacPA�J&HACB�LNc&Q o ¯&MaA�\ W c ��WNU B�A ?L p 	 o c&QXM o Q o�W cxbPA p L�\ W B � o caL o J W c�baM
� p Q U L`uNA ARQ"baA p L3\ W ca\RM UXU ACca\�AI��\ W c�\�A ]NW�o�U MackJX\ = HACB�LI_ U L`Q o ¯5MPA bPA�\ W B�_ o�p L`Q o�W ckbPA c W J
b�HAR�fc o Q o�W caJ�HARQKACcabaMPACJ ] A U J p A YKW�o c9��\RL p \RM p _ p MaJ p L3\ W c�JKQ U Ma\�Q o�W cbaA � p Q U L`uNA�L ] AC\�_ U
oqWNU
o Q&HA
b�M p LNcau�L`uNA�[�¡�� ThW M U A�O5_ U
o B�A U ARQh_ UXW M ] A U p L�\ WNU
U AC\�Q o�W c�bPA \�ARQKQKA�Q U LNcaJ �+WNU B�L`Q o�W c�¤`c W MaJ
b�HA ] A pqW _a_ W caJ p L�Q = HA WNU
o A�baM YKW�o c9��\RL p \RM p L`_a_ p�o ¯&M�HAN¤�Mac�\RL p \RM p bPA _ UXW \�ACJXJXMaJ�L ] AC\ _�LNJXJ
L`uNA
baA ] L p ACM U J ARQ b�HAR��c o Q o�W caJ _�L U � p Q U L`uNAN�
� « z;y © }� �§ y�~ Q�S&_�ACJ�L p u HA U�o ¯&MaACJR¤Nb�HAR��c o Q o�W c�J@_�L U � p Q U L`uNAN¤Z_ UXW u U LNB�B�L`Q o�W c �+W ca\�Q o�W cacaA pqp AN¤
_ UXW u U LNB�B�L`Q oqW cn\ W ca\RM UXU ACc�QKAN¤ HAC¯5M o�] L p ACca\�A%b�LNcaJ p ACJ>\RL p \RM p J>bPA�_ U
W \�ACJXJ
MaJR¤ Y�W�o c9��\RL p \RM p
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< = A YKW�o c9��\RL p \RM p MaJ , g.- o JVL�_ UXW \�ACJ
JV\RL p \RM p MaJ o c�Q = A Q U LNb o Q o�W c WN� Q = A0/���\RL p \RM p MaJ WN� [ o�p cPA U
LNc�b T L UXUXW �1, DCg.-¥� ��cPA%b o JXQ o ca\�Q o�] A � ACL`QXM U A WN�fYKW�o c9��\RL p \RM p MaJ o J�Q = A%J o B M p QXLNcPA W MaJ�bPAR�fc o �
Q oqW c WN� L pqphU AC\�AR_�Q WNU J W c JKA ] A U L p \ = LNc�cPA p J"Q = UXW Mau =3254�687:9<;>=@?A7:68B@6C4�7ED � m YKW�o c9��bPAR�fc o Q o�W c
o J�JKQ U Ma\�QXM U ACb LNJ"L pqo JKQ WN�GF =IHKJLB@6@4�7 FNMPO =ND ¤@� o Q = ACLN\ = U ACLN\�Q o�W c U M p A ��A o cPu3Lx_�L oqU�WN��W caA
2Q4�687:9�RSHTBCB�= F 7 LNcab W caAVU M H F ;>=I;WR F 4JN=ND�D � m Y�W�o cP�¥_�L`QKQKA U c o J o c QXM U c L p�o JKQ WN� \ = LNcacaA p
c�LNB�ACJ   � o Q = �+WNU B�L p L U u�MaB�ACc�QXJ�¢�¤@JK_�AC\ o�� S o cPu�Q = A�JKS9ca\ = U
W c o�X L`Q o�W ckLNB W cPuxQ = W JKA�\ = LNcP�
caA p JR� � LNB�A p SN¤NQ = A YKW�o c9�¥_�L`QKQKA U c o J B�L`QX\ = ACb W c p S oq� Q = A U A L U A�B�ACJXJXL`uNACJ _ U ACJXACc�Q W c L pqp&o QXJ
\ = LNcacPA p JR�0Y o c�L pqp SN¤�Q = A U ACLN\�Q oqW c U M p ACJ WN��W cPA Y�W�o cP��bPAR��c o Q oqW cnbPAR��cPA \ W B�_�ARQ o cPux��A = L ] �
oqWNU J o cnQ = A ��W�p�p�W � o cPu3JKACc�JKAN� W ca\�A�L YKW�o c9�¥_fL`QKQKA U c o J�B�L`QX\ = ACb@¤�Q = ACckQ = A�\ WNUXU ACJX_ W c�b o cPu
u�M�L U bPACb�_ U
W \�ACJXJ�B�LCSI��A�� U ACb@�

Z Q o J QKACB�_aQ o cPu�Q W A�O9QKACcab�Q = A%B�L`QX\ = o cPu�B�AC\ = LNc o JXB WN�aYKW�o c9�¥_�L`QKQKA U caJR¤aJ W Q = L`Q)[ =5D�9
DQH U = \ W c&QKACc�QXJ L U A�L p J W QXL�\NACc o c&Q W LN\R\ W Mac&QR� m J�LNcA�OPLNB�_ p AN¤ p ARQ�MaJ�\ W caJ o bPA U Q = A �+W�p �
pqW � o cau p�o JKQ��¥��LNJKACb o B�_ p ACB�ACc&QXL`Q o�W c WN� L�\ W ca\RM U
U ACc�Q�JKQXLN\I\��
]

^>_N`ba�c�a  @d ¢begfTh:iKhSj  @kmlPl�kon ¢qp d� @k ¢qegfKhEiKhEj  Ckon ¢
rKs aPt nLu@ Cv ¢qegfKh:iThEj  xw:n ¢bpyfTh:iThEj  @kzlPl{w:n ¢

< = A JKAC\ W cab YKW�o c9�¥_fL`QKQKA U c aPt nLu@ 8v ¢qegfKhEiKhEj  �w:n ¢ o J�LNc WNU b o caL U S W cPAN¤ o Q o J�B�L`QX\ = ACb
� = ACcPA ] A U Q = A U A�L U A�B�ACJ
JXL`uNACJ"� W Q = W c|fKh:iThEjILNcab a}t nLu �)~�S�\ W c&Q U LNJKQR¤ Q = A�� U JKQ YKW�o c9�
_fL`QKQKA U c o J�LNc�A�O9QKACcabPACb W cPAN¤>Q = A �+WNU B�L p L U u�MaB�ACc&Q WN� \ = LNcacaA p fKhEiKhEj o J3L RSHTBCB�= F 7 ¤
B�L`QX\ = ACb W c p Sx�&S�B�ACJXJ
L`uNACJ Q = L`Q#L U A%\ W caJ�\�A pqp JR� <>= M�JR¤P� = ACc�Q = A%JKQXLN\I\ o J�ACB�_aQ�S   6@�@=� ¤
� = ACc�B�ACJXJXL`uNA���� o J�_�ACcab o cPu W c�\ = LNcacaA p fTh:iKhSj�¢�¤�_ W _ U AC¯&MaACJKQXJ>L U A%baA p LCSNACb@�

Z Q�J = W M p b���A�c W Q o \�ACb£Q = L`Q�LkJ o B oqp L U JKQXLN\�\�\RLNc ��A o B�_ p ACB�ACc�QKACb o c YKW�o c9��\RL p \RM p MaJ
� o Q = W MPQ _�L`QKQKA U c�L U u�MaB�ACc&QXJR¤�M�J o cPu o caJKQKACLNbnQ = A+�0�$����� \ W caJXQ U Ma\�Q WN� [�¡V�

^>_N`baPt nLu@ Cv ¢qe��T� a hP�   ¢bp�f c �oj  8vzlPl ���P¢
r>s aPt nLu@ Cv ¢qegf c �oj  xwEn ¢zp�f c ��j  @vzl}l<w:n ¢
r>s a�c�a  @d ¢begf c ��j  �w:n ¢�p

�0�$�{��� wEn��G� ����� kmlPl �x��� d� xk ¢qe��T� a hP�   ¢�� kzlPl�kon � d@ @k ¢qegf c ��j  @kon ¢
�"� ]9o�W MaJ p SN¤aQ = A�JKAC\ W cabkbPAR��c o Q oqW c U AC¯5M o�U ACJ�B WNU A _ UXW u U LNB�B o cPu�A5� WNU QR��[ WNU A W^] A U ¤ o Q o J
c W Q o B�B�ACb o L`QKA p S3L`_a_fL U ACc�Q�Q = L`Q B�ACJXJXL`uNACJ W cVf c ��j�L U A�c W c9�¥ACB�_aQ�S pqo JKQXJR¤PLNcab�Q = L`Q Q = A
���$�{��� \ W caJKQ U Ma\�Q Q = MaJ�cPA ] A U � L oqp J>[ WNU A�uNACcaA U L pqp SN¤aACc�\ W b o cPu�Q = A�AC¯5M o�] L p ACc�Q WN� _�L`QKQKA U c
L U u�MaB�ACc&QXJ o c WNU b o caL U S YKW�o c�\RLNc���A�¯5M o QKA�\RM�B%��A U J W B�AN�

�NW�o c9��baAR��c o Q o�W c�J%� o Q =   \ W c�JKQXLNc�Q�¢�_�L`QKQKA U c®L U u�MaB�ACc&QXJ�L`_a_�ACL U�o c �+WNU B�L p�p S o c � M�ca\6�
Q oqW caL p cPARQXJ3, DL�$-¥� � A = A U A3uNACcPA U L pqo�X A�Q = o J o bPACL�Q W�� M pqp _�L`QKQKA U caJR���5ACB�LNc�Q o \RJ U ACB�L o caJ
J
B W&W Q = ¤�J o ca\�Ax� W Q = YKW�o c9�¥_�L`QKQKA U c�B�L`QX\ = o cau LNc�b�_�L`QKQKA U c B�L`QX\ = o cPu U ACJKQ�MP_ W c�\ p LNJXJ o �
\RL p JXMP�fJKQ o QXMPQ o�W c   WNU JKACB o ��Mac o �f\RL`Q o�W cf¢���� W ��A ] A U ¤ AQ �\ o ACc&Q o B�_ p ACB�ACc�QXL`Q o�W c o J�B WNU A
¡C¢¤£�¥.¦C£A§�¨©@£�ª{«x¬®5£A¯±°�²q³}¦@´LµQ«�°�¶q·�¸�¹º³®¬»¦@«x¦�¼$½�¬¾«x¿ �.��	 ¨T£�¬®µ.À+Á�Â °�µ.Ã �x���.# ¨T£�¬®µ.Àb¬®µ$Ä$¶yÅ5Å
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o c ]NW�p�] ACb�� � A�LNb�b U ACJXJ�Q = o J o JXJXMPAI�5S�Q U LNc�J ��WNU B o cPu YKW�o c9��bPAR��c o Q o�W caJ%� o Q = _�L`QKQKA U c L U �
u�M�B�ACc�QXJ o c&Q W AC¯5M o�] L p ACc&QR¤ WNU b o caL U SN¤ Y�W�o cP��bPAR��c o Q oqW caJR¤PQ = A U AR�5S p ACL ]5o cau3B W JKQ WN� _�L`QKQKA U c
B�L`QX\ = o cau�\ W B�_ oqp L`Q o�W cxQ W LNc WNU b o caL U S3[�¡_�L`QKQKA U c�B�L`QX\ = o cPu�\ W B�_ oqp A U �A�9Ma\ = L�Q U LNc�J��
�+WNU B�L`Q oqW c o J c W Q1JKQ U L o u = Q ��WNU ��L U b�� � LNB�A p SN¤�Q = A U A o J L"u�L`_���ARQ���ARACc@¤�c W cP��bPARQKA U B o c o JKQ o \`¤
YKW�o c9�¥_fL`QKQKA U c%B�L`QX\ = o cPu"LNcab@¤`bPARQKA U B o c o JKQ o \`¤Z[�¡3_fL`QKQKA U c�B�L`QX\ = o cPuP��Y WNU o caJKQXLNca\�AN¤ o c W M U
A�OPLNB�_ p A WN� L�JKQXLN\I\�¤�fKhEiKhEj  �w:n ¢ o J JKQ oqp�p B�L`QX\ = ACb��5S3LNc&SxB�ACJXJXL`uNA W cWfKhEiKhSja¤ U ARu�L U b p ACJ
J
WN� Q = A�_ U ACJKACca\�A WN� Q = AnB WNU A�_ U AC\ o JKAWfTh:iThEj  @kzlPl�kon ¢ o c£Q = An\ W B�_�ARQ o cPu U ACLN\�Q o�W c U M p A
L = ACLNb@�

<>= A U ACJKQ WN� Q = A�_�L`_�A U�o J WNU u�LNc o�X ACbLNJ �+W�pqp�W � JR�0�5AC\�Q oqW c r u o�] ACJ�L U L`_ o b U A ]5o AR� WN�
_fL`QKQKA U c®B�L`QX\ = o cPu LNcab baACJX\ U
o ��ACJ \NARS o bPACLNJ WN� Q = An\ W B�_ o�p L`Q o�W c@� �5AC\�Q o�W c % _ U ACJKACc&QXJ
Q = A�JKACB�LNc&Q o \RJ WN� W M U A�O9QKACcabPACb�\RL p \RM p MaJ�LNJ>��A pqp LNJ>L`_a_ UXW _ U
o L`QKA�AC¯5M o�] L p ACca\�A U A p L`Q o�W c�JR�
�9AC\�Q o�W cksx_ U ACJKACc&QXJ�Q = A�L p u WNU
o Q = B WN� Q = A�Q U LNc�J ��WNU B�L`Q o�W c@¤�� = o \ = ACJXJKACc&Q o L pqp S�� WNU \9J"�&S
�fM oqp b o cPukL-B�ARARQ3JXACB o � p L`QKQ o \�A WN� _�L`QKQKA U caJC¤ LNc�b �5AC\�Q o�W c�gu W ACJ3Q = UXW MPu = L�\ W B�_ p ARQKA
A�OPLNB�_ p AN��Y o caL pqp SN¤9��A%bPACL p � o Q = \ WNUXU AC\�QXcPACJXJ o cW�5AC\�Q o�W c�i5�

� � � �0*�������� �����@�0*���������f��������'

���
	 �������������������������� �!��"#�%$'&(� ��)+*���$-,
T L`QKQKA U c�J�LNcab ] L p MaACJ�L U A#�fM oqp Q�Q = A�MaJXMaL p ��L;S3LNJ   ��A pqp ��J WNU QKACbf¢VQKA U B�JR¤ W;] A U \ W caJKQ U Ma\�Q WNU
J o u�caL`QXM U ACJ�bPAR��cPACb��&S�L p uNAR� U L o \>b�L`QXL%Q�S&_�ACJR� Z c�\ W c&Q U LNJKQ�Q W ] L p MPACJC¤�_�L`QKQKA U c�J�B�L;S = L ] A
] L U
o L`� p ACJ o c o QR¤NLNcab ��A U ACJKQ U
o \�QhL pqp�] L U�o L`� p ACJ o c%L�_�L`QKQKA U c ��A o cPu>_fL o�U � o JXAVb o JKQ o ca\�QR¤Z\RL p�p ACb
p�o cPACL U �[ WNU A W;] A U ¤�_�L`QKQKA U caJ�B�L;S-\ W c&QXL o c�� oqp bP��\RL U baJ/. 0 o c-_ p LN\�A WN� J W B�A ] L U
o L`� p ACJ
� = ACcncaLNB�ACJ L U A o�U
U A p A ] LNc�QR¤aLNcab�L�_�L`QKQKA U c�B�LCS WN� \ W M U JXA�\ W c�QXL o ckJKA ] A U L p � oqp bP��\RL U baJR�
m ] L p MPA21   WN� Q�S5_�A23X¢ o J�LNc o caJKQXLNc�\�A WN� _�L`QKQKA U c /   WN� Q�S5_�A43K¢%� = ACc£Q = A U AIA�O o JXQXJ�L
J
MP��JKQ o QXMaQ o�W c45 ¤�J
Ma\ = Q = L`Q /658791f� Z c W Q = A U � WNU b�JR¤�_�L`QKQKA U cW/�baACJX\ U
o ��ACJ�Q = A _ U AR�PO WN�
o caJKQXLNca\�A�1�¤NLNcab%LNb�b o Q o�W caL p�p S�� o cabaJ o QXJ ] L U
o L`� p ACJ�Q W JXMa�P�¥QKA U B�J WN� 1�� Z c Q = A ��W�pqpqW � o cauP¤;��A
� U
o QKA;:   /�¢ ��WNU Q = A�JKARQ WN� Q = A o caJKQXLNca\�ACJ WN� _�L`QKQKA U c�/ � � A = L ] A�Q = A ��W�pqpqW � o cau U A p L`Q oqW caJ
LNB W cPu�_�L`QKQKA U c�J   JKARA�, DND-+¢��

< T L`QKQKA U cW/ ] LNcab />="L U A o ca\ W B�_�L`Q o � p A   / ]@? /A=R¢ � = ACc/:   / ] ¢6BC:   />=;¢�7ED5�
< T L`QKQKA U cW/ ] o J p ACJXJ�_ U AC\ o JKA�Q = ACcn_�L`QKQKA U c /A=   / ]GF /A=R¢ � = ACc/:   /A=;¢IHJ:   / ] ¢��
< T L`QKQKA U caJA/ ] LNcab+/A=�L U A \ W B�_�L`Q o � p A�� = ACc�Q = ARS J = L U A L`Q p ACLNJKQ W cPA o caJKQXLNca\�AN� < � W\ W B�_�L`Q o � p A�_fL`QKQKA U caJ�LNbaB o Q�L p ACLNJKQ�MP_�_�A U � W Macab   ��WNU F ¢�� U
o QKQKACcy/ ]LK />=`¤9� = W JKAo caJKQXLNc�\�A�JKARQ o JG:   / ] ¢MB4:   /A=;¢��

NPO�Æ�NRQ
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< T L`QKQKA U caJ0/ ] LNcabW/ = L U A%AC¯&M oq] L p ACc&Q   / ]�� / = ¢ � = ACc :   / ] ¢�7 :   / = ¢�� Z � J W ¤�Q = A o�U
p ACLNJKQ Ma_a_�A U � W Mac�b o J�Q = A o�U�U AR_ U ACJKACc&QXL`Q o�] AN¤�� U�o QKQKACc�/����m/>=Z� =

[�¡_fL`QKQKA U cIB�L`QX\ = o cPu o J bPARQKA U B o c o JKQ o \`¤&A ] ACcI� = ACcx_�L`QKQKA U caJ�L U A W^] A U
p L`_a_ o cPu   6@�@=� ¤
\ W B�_�L`Q o � p A^¢��V[ WNU A�_ U AC\ o JKA p SN¤a\ W c�J o bPA U Q = A ��W�pqpqW � o cau�[�¡ _fL`QKQKA U c�B�L`QX\ = o cPu

���$�{���¤j � � �N�3�S/ ] ��� ] �S/A=�����= �
	�	�	��S/�������
T L`QKQKA U cW/�� o J B�L`QX\ = ACbn�&SxQ = A ] L p MPACJ o c�JKARQ :   /�� ¢
�  �� ]������ �R:   / � ¢K¢�LNcab W c p S��5S�Q = W JXAN�Z c W Q = A U � WNU baJR¤�u o�] ACc3J W B�A ] L p MPA 1f¤�_�L`QKQKA U caJA/ ] ¤P/ = ¤�	�	�	�¤P/ � L U A \ = AC\I\NACb ��WNU = L ]9o cPu;1LNJ LNc o caJXQXLNca\�AN¤ o c�Q = L`Q WNU bPA U ¤NJKQ W _a_ o cPu�LNJ1J W5W c�LNJ L�B�L`QX\ = o J ��W Mac�b@��_�L`QKQKA U c�B�L`QX\ = o cPu
o J A�O = LNM�JKQ o�] A�� = ACc � ]�� � � � :   / � ¢ o J Q = A%� = W�p A�JKARQ WN� ] L p MPACJ   WN� Q = A�\ W c�J o bPA U ACbIQ�S&_�A^¢��
��� � �-����& ���A�!��"#�%$��C�
$�� ����$������ � ��� �!��"#�%$ &(� ��)%*���$-,
m Q Q = A�Q o B�A WN��YKW�o c9�¥_�L`QKQKA U c�JKS5c�\ = UXW c o�X L`Q o�W caJR¤ W cPA J = W M p bxQKACJKQ�B�ACJXJXL`uNACJ#L`u�L o caJKQ�_fL`Q��
QKA U c L U u�MaB�ACc&QXJ�Q W L ]NW�o b o caL`_a_ UXW _ U
o L`QKA�B�ACJXJXL`uNA�\ W c�JXMaB�_aQ oqW caJR� <>= A U A �+WNU AN¤�J
MP_a_ W JKA
��A�� LNc�Q Q W Q U LNcaJ �+WNU B Q = A ��W�pqpqW � o cau YKW�o c9��baAR��c o Q o�W c��

^>_N`"!   / ] ¢be$#   	�	�	 ¢bp&% ]r>s !   />=;¢be j   	�	�	 ¢bp&% =
��M U�o bPACL o J�Q W U AR��cPA�\ = LNc�cPA p ! o c�Q W B WNU An_ U AC\ o JXA W caACJR¤�ACLN\ = WN� � = o \ = \RL UXU
o ACJ�Q = A
o caJKQXLNca\�ACJ WN� _�L`QKQKA U c�JG/ ] WNU / = �^>_N`"!(' ¡   	�	�	 ¢be$#   	�	�	 ¢zp)% ]r>s !('�*   	�	�	 ¢be j   	�	�	 ¢zp)% =
< = ACc@¤���A�LNbab LIcPAR� U ACLN\�Q oqW c U M p A Q W b o JK_�L`QX\ = Q = A�B�ACJXJXL`uNACJ W c\ = LNcacPA p ! Q W A o Q = A U!+' ¡ WNU !('�* �

r>s !  8v ¢qp��0�$����� v��G� �N�
�A/ ] � !+' ¡   ����� ¢�A/ = � ! '�*   ����� ¢
�-,�� D

< = A#c W QXL`Q o�W c4D JXQXLNcabaJ ��WNU Q = A�c5M pqp _ UXW \�ACJ
JR¤&�5S�� = o \ = ¤&B�ACJXJ
L`uNACJ Q = L`Q�L U A o caJKQXLNca\�ACJ WN�
caA o Q = A U / ] c WNU />="\RLNcn��A�JXL � A p S�b o JX\RL U bPACb@�<>= A�J o B�_ p A�\ W B�_ oqp L`Q o�W c L`� W;] A�� WNU \5Jh_�A UX� AC\�Q p SN¤NLNJ pqW cPu�LNJ / ] LNcab�/ = L U A o ca\ W B�_�L`Q��o � p AN�/.�c �+WNU QXMac�L`QKA p SN¤ o Q � L pqp JVJ = WNU Q�� = ACc�/ ] LNcab�/>= = L ] A"\ W B�B W c o caJKQXLNca\�ACJC� � W ��A ] A U ¤� M U Q = A U�U AR��cPACB�ACc&QXJ>\RLNc = LNcab p A"Q = o J�J o QXMaL`Q o�W c��

< Z�� / ] F />=Z¤   ��MaQ�/>=10F / ] ¢�¤1Q = L`Q o J o�� L pqpVo caJKQXLNca\�ACJ WN� /A=�L U A o caJKQXLNc�\�ACJ WN� / ] ¤Q = ACc@¤PQ W uNARQ#L�\ = LNca\�A WN� B�ARARQ o cPu o QXJ o caJKQXLNc�\�ACJR¤P_�L`QKQKA U cV/>="B M�JKQ>\ W B�A%� U JKQR�*32�4 ¥$¬®N°�³»£{µ.ª�£�ÃL¸Q£�¦oµ$¸�«�¹x£<Ã$¥$ª�£±«x¸ ¦@«C¹x¥.ª�«x¥$¹�°�³$£ 4 ¥�°�³»¬¾«�´z¨T£�ª�°�¥.¦C£�¸�·KN°I¹x¬ °�¨.³®£�¦:¹x£�µ�°�²q¬®µ.À ¸�¹o«�´�5$¬®µ.À�687.¸�¹
¬»µ$¦@«�°�µ$ª�£N¼L½±£ ¿�°<5£ 9;: < =/:�¿.£{¹x£º½±£ ¦@«�°�«x£ >+: < =�?;: < =@=

ÆºÆ µTÇ:ÈÉ�ÊNË



i �)��� �����@����Q���

rKs !  @v ¢bp����L����� v��G� ���
�A/>=)� !('�*   ����� ¢
�A/ ] � !(' ¡   ����� ¢� ,y� D

~ MPQ%c W ��¤ \ = LNcacPA p � ' ¡ b W ACJ%c W Q%\RL UXU S L pqp Q = A�_ W J
J o � p A o caJXQXLNca\�ACJ WN� _�L`QKQKA U c / ]LNc�S9B WNU AN¤ o c�JKQXLNca\�ACJ�J = L U ACb �5S _�L`QKQKA U c|/ = L U A�b o JK_�L`QX\ = ACbQ W � '�* � m J L�\ W caJXA��
¯&MaACca\�AN¤aQ = A�LN\�QXMaL p Q U LNcaJ �+WNU B�L`Q oqW c WN� Q = A o c o Q o L pfU ACLN\�Q o�W c U M p ACJ o J>LNJ �+W�pqp�W � JR�

^}_N` !�' ¡   	�	�	 ¢ e$#   	�	�	 ¢zp)% ]rKs !�'�*   	�	�	 ¢ e$#   	�	�	 ¢zp)% ]rKs ! '�*   	�	�	 ¢ e j   	�	�	 ¢zp)% =
�#��JKA U
] A#Q = L`Q c W c9��bPARQKA U B o c o JXB o J c W � B WNU A"A�O9_ pqo \ o QR�hLNc o c�JKQXLNca\�A WN� />=#JKACc&Q W c
\ = LNc�cPA p ! \RLNc ��A \ W c�JXMaB�ACbk�5SnA o Q = A U�U ACLN\�Q oqW c U M p AN� � A�\RLNcJ = WNU QKACc�Q = A�caAR�
bPAR��c o Q o�W cIL pqo QKQ p A"�5SxM�J o cPu rKs o c YKW�o c9�¥_�L`QKQKA U caJR�

^}_N`   !(' ¡   	�	�	 ¢ r>s !(' *   	�	�	�¢K¢qe$#   	�	�	 ¢zp)% ]rKs !�'�*   	�	�	 ¢ e j   	�	�	 ¢zp)% =
< Z�� / ]�� / = ¤PQ = ACcnB�L`QX\ = o cPu��&SxQ = A o�U�U AR_ U ACJKACc&QXL`Q o�] A o J ACc W MPu = �^}_N` ! ' ¡�� '�*   	�	�	 ¢qe #   	�	�	 ¢zp&% ]rKs ! ' ¡�� '�*   	�	�	 ¢qegj   	�	�	 ¢zp&% =

rKs !  @v ¢bp����L����� v��G� ���
�m/ ] �m/>=�� ! ' ¡�� '�*   	�	�	 ¢� ,y� D

< Y o caL pqp SN¤ o�� caA o Q = A U / ]GF /A=�c WNU /A= F / ] = W�p baJR¤Z� o Q = / ] LNcab¤/>=���A o cPu#cPA ] A U Q = A p ACJ
J\ W B�_�L`Q o � p AN¤PQ = ACcnLNc�A�O9Q U L�B�L`QX\ = o cau��&Sx_�L`QKQKA U cV/ ] K /A= o J>cPARACbPACb@�^}_N`   !(' ¡   	�	�	 ¢ r>s ! ' ¡�� '+*   	�	�	 ¢K¢ e$#   	�	�	 ¢zp)% ]rKs   ! '�*   	�	�	 ¢ r>s ! ' ¡ � ' *   	�	�	 ¢K¢ e j   	�	�	 ¢zp)% =
rKs !  @v ¢bp����L����� v��G� ���

�A/ ]LK /A=)� ! ' ¡�� '�*   	�	�	 ¢�A/ ] � !(' ¡   ����� ¢�A/>=)� !('�*   ����� ¢
� ,y� D

� W Q o \�A�Q = L`Q>Q = A U A p L`Q o�] A WNU baA U>WN� / ] LNcab /A= o J o�UXU A p A ] LNc&Q = A U AN�
Z c�Q = A1Q U LNcaJ �+WNU B�L`Q o�W c U M p ACJ@L`� W;] AN¤`��A�_�L o b p�o QKQ p A1L`QKQKACc�Q oqW c�Q W>] L U
o L`� p ACJ o c�_�L`QKQKA U c�JR¤

�5S�� U
o Q o cau !('   	�	�	�¢6� � A�c W � baACB W caJKQ U L`QKA ] L U
o L`� p AnB�LNcaL`uNACB�ACc�Q3�&S B�ACLNcaJ WN�#W M U

NPO�Æ�NRQ



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

JXQXLN\I\�A�OPLNB�_ p AN��� A U AN¤�Q = A U A p A ] LNc&Q�_fL`QKQKA U caJ�L U A¤/ ] 7�� LNc�b�/ = 7 kmlPl�kon LNcabk��A L U A
o c-Q = AI\RLNJXA�� = A U A3/ ]CF /A=   LNcab /A=�0F / ] ��AC\RLNMaJKA WN��o c�JKQXLNca\�A ,�-+¢�� ��M U o bPACL o J Q Wp ARQ�b o JK_�L`QX\ = o cPu ��W \RMaJ W c o c�JKQXLNca\�An\ = AC\I\ o cPuP¤�LNc�b£Q W _�A UX��WNU B ] L U
o L`� p A3� o cab o cau�L � QKA U
JXS5ca\ = UXW c o�X L`Q o�W c@�
^>_N`baPt nLu@ @v ¢qe   fKhEiKhEj ���  �� ¢ rKs fKhEiKhSj  �� ¢K¢bp3���L����� �+� � �N���)� fKhEiKhSj  @vmlPl �;¢
r>s a�c�a  8d ¢ egfTh:iKhSj ���  �� ¢qp3�0�$�{��� ���G� �N� kzlPl�kon � d@ @k ¢begfTh:iKhSj  @k�n ¢
r>s fKhEiKhSj  8v ¢qp��0�$����� v��G� �N�

� , l}l ,�� fKh:iThEj ���  8v ¢
� ,y� fTh:iKhSj  8v ¢

��cPA�B�LCS���A pqo A ] A1Q = L`Q�Q = AVB�L`QX\ = o cau WN� Q = A�_�L`QKQKA U c kAlPl{k�n cPARACbaJ�Q W ��A�_�A UX��WNU B�ACb"Q�� o \�AN¤
�fMPQ o Q o J c W Q#cPAC\�ACJ
JXL U SN� <>= A \ W B�_ oqp A U#o c � LN\�Q�\5c W � J�Q = L`Q�Q = A B�L`QX\ = o cPu WN� � L`u�L o c�JKQkml}l{kon�  W cxJKAC\ W cab pqo cPA^¢h\RLNc�c W Q � L oqp � m JVL%\ W c�JKAC¯&MaACca\�AN¤5c W QKACJKQ�cPARACbaJ�Q W ��A>_�A UX��WNU B�ACb
= A U AN¤ W c p SkQ = A�� o cab o cau WN� Q = A�_�L`QKQKA U c ] L U
o L`� p ACJR��[ WNU A W;] A U ¤hQ = A�A�O o JXQ o cPu W _aQ o B o�XCo cPu
_fL`QKQKA U c B�L`QX\ = o cPu\ W B�_ oqp A U WN� , DND5->\RLNc£��A �+W&W�p ACb o c�Q W _ UXW baMa\ o cau�B o c o B�L p \ W bPA �+WNU
J
Ma\ = L�J o QXMaL`Q o�W cI�5SIJ o B�_ p S�LNJXJKA U Q o cPu�Q = L`Q>Q = A \ W B�_ oqp ACbIB�L`QX\ = o cPu o J A�O = LNMaJKQ o�] AN�

� � ��� �>����	
�X�A( � �����%$&�1�>	X��*�	�*�'
< W A�O9_ U ACJXJ�_fL`QKQKA U c B�L`QX\ = o cPu o ck� W Q = Q = A YKW�o c9�¥_fL`QKQKA U caJ�LNcab Q = A�u�M�L U bPACb_ U
W \�ACJXJXACJR¤
��A o c&Q UXW baMa\�A�LNcab�JKQXM�bPS LNc�A�O5QKACcaJ o�W c WN� Q = A YKW�o c9��\RL p \RM p MaJh� = o \ = ��A \RL p�p ACb�Q = A L`_a_ pqo ACb
YKW�o c9��\RL p \RM p MaJR¤Z�5S%LNcaL p�W uNS�� o Q = .�Q = A L`_�_ pqo ACb�/���\RL p \RM p MaJ 0 , D5-¥� <>= A L`_a_ p�o ACb YKW�o c9��\RL p \RM p MaJ
�fM oqp baJ�MP_ W c�Q = AV_�M U A YKW�o c9��\RL p \RM p MaJ�, g.-¥¤`LNcab�A�O9QKACcabaJ o Q@� o Q = \ W caJXQ U Ma\�Q WNU JR¤ ] L p MPA��¥_�LNJXJ o cPu
LNc�b�_�L`QKQKA U cnB�L`QX\ = o cau�\ W caJKQ U Ma\�QXJC�

	��
	 
��-$����� �6$�� �!) �M� "��
< = AVJKS9c�QXLZO WN� Q = A�L`_a_ pqo ACb YKW�o c9��\RL p \RM p MaJ o J�u o�] ACc o c)Y o u�M U A�D`��� W caJKQ U Ma\�Q WNU J WN� L p uNAR� U L o \
b�L`QXL�Q�S5_�ACJ = L ] A LNcnL U
o Q�S�LNcabnL U A U LNcPuNACb W^] A U �5S���� m \ W caJKQ U Ma\�Q WNU � o Q = L U
o Q�S�j o J�L
\ W c�JKQXLNc�QR� � A%LNJXJXM�B�A%LNc o ca��c o QKA"JKARQ WN�h] L U�o L`� p ACJR¤ U LNcPuNACb W;] A U �5S���������	�	�	��������P�

< � W cPAR� JKS5c&QXLN\�Q o \�\RL`QKARu WNU
o ACJ"L U A o c&Q UXW baMa\�ACb@��A�O5_ U ACJXJ o�W c�J LNcab�_�L`QKQKA U caJC� m Q"Q = A
� U JKQxu p LNca\�AN¤ � W Q = A�O9_ U ACJXJ oqW caJ3LNc�b�_fL`QKQKA U caJIL U A QKA U B�JI\ W caJKQ U Ma\�QKACb ��U
W B ] L U
o L`� p ACJ
LNc�b \ W caJKQ U M�\�Q WNU JR¤h� = A U A �®B�L`QX\ = ACJ Q = A�L U
o Q�S WN� \ W c�JKQ U Ma\�Q WNU ����� W ��A ] A U ¤1_�L`QKQKA U c�J
B�LCS = L ] A W \R\RLNJ o�W caL p � oqp b9��\RL U baJR¤�LNcab���A U AC¯5M o�U A _�L`QKQKA U caJ#Q W ��A pqo cPACL U ��[�¡ _�L`QKQKA U c
B�L`QX\ = o cau o J�LNbabPACbxLNJ L%_ U
W \�ACJXJC¤&� = o \ = B�L`QX\ = ACJ Q = A ] L p MPA WN� Q = A�A�O9_ U ACJ
J o�W cxL`u�L o caJKQ�L
p�o JKQ WN� _�L`QKQKA U caJC�V[ WNU A W^] A U ¤ o cx\ W c&Q U LNJKQ�Q W�WNU b o caL U S�caLNB�A��¥_fLNJXJ o cPu YKW�o c9��\RL p \RM p MaJR¤�Q = A U A
L U A�Q�� W B WNU A U LNb o \RL p A�O9QKACcaJ o�W c�JR� � U JKQR¤ B�ACJXJXL`uNAI\ W c�QKACc&QXJ ��AC\ W B�A�A�O9_ U ACJXJ oqW caJR¤�Q = L`Q

ÆºÆ µTÇ:ÈÉ�ÊNË



� �)��� �����@����Q���

� ��� 7 � { « } § yCy § y
D c&M p�p _ UXW \�ACJXJ
�  �� ¢ B�ACJXJXL`uNA JKACcab o cau
� e � _�L U L pqp A p
^>_N`�� �	� � bPAR��c o Q oqW c
�0�$����� � �G� �N���./ ] � � ] ��	�	�	±�./�
�� � 
 [�¡-_�L`QKQKA U cnB�L`QX\ = o cau

� ��� 7 � «���@© ¬ §����� z �«�� y
� ACB�_aQ�S�bPAR�fc o Q o�W c
� p � U ACLN\�Q o�W c
� r>s � b o J Y Maca\�Q o�W c

� ��� 7 � «���@©�� |PzCz § { � y
�   /�¢ B�ACJXJXL`uNA _�L`QKQKA U c
� e � JKS5c�\ = UXW c o�X L`Q o�W c

/ ��� 7 � |Pz;z § { � y
� oqp ba\RL U b

� ] L U
o L`� p A
�   / ] �I/A= ��	�	�	��I/��P¢ \ W caJKQ U Ma\�Q WNU _�L`QKQKA U c

� ��� 7 ��� � { § yCy �«�� y
� ] L U
o L`� p A
�  �� ] � � = ��	�	�	�� � �P¢ \ W caJKQ U Ma\�Q WNU A�O5_ U ACJXJ o�W c

Y o u�M U A�D`�z�5S9c&QXLZO WN� Q = A%L`_�_ pqo ACb YKW�o c9��\RL p \RM p MaJ

o JR¤&��A = L ] A ] L p MPA��¥_fLNJXJ o cPuP�9JKAC\ W cab�¤5� = ACcIL \ = LNcacPA p caLNB�A o J�bPAR�fcPACb o c3L YKW�o c9�¥_�L`QKQKA U c@¤
��A%L p J W JK_�AC\ o�� S3� = L`Q�_�L`QKQKA U cnQ = A�B�ACJ
JXL`uNA \ W c&QKACc�Q#J = W M p bxJ
L`Q o J � SN�

<>= A U A�L U A Q�� W \ o c�baJ WN� � o cab o cau�JR��Q = A bPAR�fc o Q o�W c�_ UXW \�ACJXJ ^>_N`�� ��� � � o cabaJ�L pqp Q = A
\ = LNcacPA p caLNB�ACJ�baAR��cPACb o c �   ^ � , � -+¢ o cxQ = A�JX\ W _�A WN��� �P� = oqp A>Q = A U ACLN\�Q o�W c U M p A � p �
WNU Q = A�[�¡ _�L`QKQKA U c B�L`QX\ = o cPu ���L����� ���G� ��� �P/ ] � � ] � 	�	�	 �P/�
 � � 
 � o cab�L pqp Q = A
pqW \RL p�] L U
o L`� p ACJ   s � , � - WNU s � , /���-+¢ o cIQ = A%JX\ W _�A WN��� WNU�� � ¤�!#"%$�D ��	�	�	��'&%(��

<>= A�bPAR��c o Q o�W caJ WN� Q = A>JXARQ WN� baAR��cPACb�\ = LNc�cPA p caLNB�ACJ ^ � ,	) -¥¤&Q = A>JKARQ WN��p�W \RL p9] L U
o L`� p ACJ
s*� ,	) -¥¤ LNc�bQ = A�JKARQ WN� �+U ARA ] L U
o L`� p ACJ ` � ,	) -�L U A�L p B W JKQ%Q = A�JXLNB�A�LNJ o c Q = A YKW�o c9��\RL p \RM p MaJR¤

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# t

A�OP\�AR_aQ �+WNU Q = A ��W�pqpqW � o cau�B W b o ��\RL`Q o�W caJ WNU A�O9QKACcaJ oqW caJ�Q W LNb W _�Q�_�L`QKQKA U caJR�

s � , �   /�¢�- �����7 s*� , /�-

s � , - �����7 D
s*� , � - �����7 $ � (

s � , �   / ] �I/>= ��	�	�	��I/��9¢�- �����7 s*� , / ] -�� s*� , />=N-��;	�	�	�� s � , /��K-
` � ,��0�$�{���	� � � �N��� ��
�� / � � � � -

�����7 ` � , ��- � � ��
�� ` � , � � - � ` � , / � -+¢
� A LNJXJXMaB�A%L�Q�S5_�A b o JX\ o _ pqo cPA o cnQ = A%JKQ�S p A WN� Q = A%Q�S5_�A%JKS9JKQKACB WN� Q = A Y�W�o c9��\RL p \RM p M�J�,®�L-¥¤
A�O9QKACcabPACb�� o Q = \ W c�JKQ U Ma\�Q WNU Q�S5_�ACJ%LNcab�Q = A U M p A ��WNU [�¡�_�L`QKQKA U c�B�L`QX\ = o cPuP� � o Q = W MPQ
B�L�\ o cau Q = A�Q�S5_�A�b o JX\ o _ pqo cPA#B WNU A�A�O9_ pqo \ o QR¤9��A%\ W caJ o bPA U�W c p S3��A pqp �¥Q�S5_�ACbIQKA U B�J   � = W JKA
Q�S&_�Ak��A�\9c W �#¢�¤�LNcab�LNJ
JXMaB�A�Q = L`QxJ
MP��JKQ o QXMaQ o�W caJ�_ U ACJKA UX] AkQ�S5_�ACJC� Z QxJ = W M p b®��A W �P�
JXA UX] ACb�Q = L`Q Q = A%L U�o Q�Sn\ = AC\I\ o cPu WN� _ W�p S�LNb o \ YKW�o c9��\RL p \RM p MaJ o J U AR_ p LN\�ACb��&S�L���A pqp �¥Q�S&_ o cPu
LNJ
JXMaB�_aQ oqW c o c W M U \RL p \RM p MaJR¤�� = o \ = o J�B W caLNb o \�LNcab � = W JKA�B�ACJXJ
L`uNA3\ W c&QKACc�QXJ \RLNc��A
QXMa_ p ACJR� � W ��A ] A U ¤ W cPA o B�_ WNU QXLNc�Q�\ W caJXAC¯&MPACc�\�A WN� Q�S&_ o cPu o J Q = L`Q LNc&S   ��U ARA^¢ ] L U
o L`� p A o c
L�QKA U B _ W JXJXACJXJKACJ%L�Q�S5_�A3LNcab�Q = L`Q%��A�\9c W � Q = o J%Q�S5_�AN�3��ACca\�AN¤ ��A3\RLNc�b o JX\ U
o B o caL`QKA
��ARQ���ARACc�Q = W JKA ] L U
o L`� p ACJhQ = L`Q�L U A WN� L�Q�S&_�A WN� \ W caJKQ U Ma\�QKACb ] L p MaACJhLNc�b�Q = W JKA Q = L`Q�L U A WN�
\ = LNcacPA p Q�S5_�AN���#ACcaA U L pqp S�JK_�ACL�\ o cPuP¤ o c�caLNB�A��¥_�LNJXJ o cau�\RL p \RM pqo JKACB�LNc�Q o \RJC¤�Q = A p L`QKQKA U \ o cab
WN� ] L U
o L`� p ACJ�L U A   L p B W JKQ�¢"Q U ACL`QKACb-LNJ \ = LNc�cPA p caLNB�ACJR¤ Q = L`Q o JR¤ ] L p MPACJR� � = o�p AN¤ o c LNc&S
U ACLNJ W caL`� p A�JXACB�LNc�Q o \RJR¤�Q = A �+WNU B�A U \ o cab WN�h] L U
o L`� p ACJ>\RLNcac W Q ��A�Q U ACL`QKACb�J W ��F>ACbaM�\�Q o�W c
� oqpqp�W _�A U L`QKA W c�� H F 6@H�� O =59<J O 4.DQ=�;   J O 4.D=I; �+WNU J = WNU Q�¢�QKA U B�JR¤�� = W JKA �+U ARA ] L U
o L`� p ACJ�L U A L pqp
WN� \ = LNcacPA p Q�S&_�AN�

Y o caL pqp SN¤���A�M�JKA Q = A rKs \ W caJXQ U Ma\�Q o c Y�W�o c9�¥_�L`QKQKA U caJ�LNJ�JXS5c&QXLZO�JXMPu�L U ¤ o c�Q = A �+W�pqp�W � o cPu
JXACcaJKAN�

� e   � ] r>s � =;¢±p � 7   � e � ] p � ¢ r>s   � e � = p � ¢

	�� � � ">����) ��� � $ � ">&(�6$ ���
)8�
� A#ACJKQXL`� p�o J = Q = A#JKACB�LNc�Q o \RJ o c�Q = A U A��aA�O oq] A�\ = ACB o \RL p L`��JKQ U LN\�Q B�LN\ = o cPA�JXQ�S p A¤, gP¤ % -¥� m
J��S= [ 6CJ�H O DQ4 O M B@6C4�7 o J�L3_�L o�U������ ¤@� = A U A � o J#LxB M p Q o JKARQ WN��YKW�o c9��bPAR�fc o Q o�W caJC¤�LNcab �
o J�L�B M p Q o JKARQ WN� _ U
W \�ACJXJXACJR���1O9QKACcab o cau Q = A�c W Q o�W c WN� \ p�W JXACcPACJXJ�Q W J W�p MPQ o�W caJR¤9L�J W�p MaQ o�W c
o J#\ pqW JKACb � = ACc L pqp Q = A YKW�o c9��bPAR�fc o Q o�W caJ�LNcab _ UXW \�ACJXJKACJ o c o Q#L U A�\ pqW JKACb@� < = A�\ = ACB o \RL p
U AR� U
o QKA U M p ACJhL U A�u o�] ACc o c�Y o u�M U A r � <>= ARS�L`_a_ p S�Q W \ p�W JKACb�J W�p MPQ o�W caJR¤`LNcab \ W caJ o JXQ WN� Q�� W
\ o cab�JR��JKQ U Ma\�QXM U L p5U M p ACJ! WNU#"�U AR_ U ACJKACc&QhQ = A�JKS5c&QXLN\�Q o \RL p9U ACL U
U LNcPuNACB�ACc&Q WN� Q = A QKA U B�JR¤

ÆºÆ µTÇ:ÈÉ�ÊNË



DRj �)��� �����@����Q���

���������	��
�
 � D  �������������� � � e ���  � � � ���������������� � �  �������������� � rKs � � �  � � � � ������������! � ^}_N`�� ��� �  � � �" �#��$�� � p � � � 5 %o� � p � � � 5& �'��$�( � �0�$�����0/ �*) �G� �N���./ ] � � ] � 	�	�	���/ 
 � � 
%o� � � � )
� o bPA�\ W cab o Q o�W caJR������������! ^ � , � - o J �+U ACJ =" �#��$�� 5JXMP��JKQ o QXMPQKACJ A�O5_ U ACJXJ o�W c�J ��WNU s � , � -& �'��$�( ) JXMP�fJKQ o QXMPQKACJ A�O9_ U ACJXJ o�W caJ �+WNU s � , /��8-�LNcab,+.-0/ !��I/ ��1 /�� )

Y o u�M U A r �VF �b� m [ WN� Q = A%L`_a_ pqo ACb YKW�o c9��\RL p \RM p MaJ

LNc�b U ACbaMa\�Q o�W c U M p ACJ2%�� U AR_ U ACJKACc&Q Q = A�\ W B�_�MaQXL`Q o�W c�JKQKAR_�JR� � A ��W�pqpqW ��Q = A�\ W c ] ACc�Q o�W c
Q W�W B o Q�Q = A�_fL U Q WN� Q = A%J W�p MPQ oqW cI� = o \ = U ACB�L o caJ�M�ca\ = LNcauNACbnbaM U
o cPu U AR� U
o QKAN�

[�L`QX\ = o cPu WN� B�ACJXJXL`uNA�\ W c&QKACc&QXJ%�5S �+WNU B�L p L U u�M�B�ACc�QXJ o J o c�QKARu U L`QKACb o c Q = A�JXMP�fJKQ o �
QXMaQ o�W c/5 o c U M p A " �'�3$�� � m J#Lx\ W caJKAC¯5MPACca\�A%Q = o J U M p A%b W ACJ c W Q �+WNU B�L pqp SI\ = LNcPuNA � o Q =
U ACJK_�AC\�Q�Q W�WNU b o caL U S Y�W�o cP��\RL p \RM p MaJC�º� W ��A ] A U o QXJ�JKACB�LNc&Q o \RL p _ W ��A U = LNJVB Ma\ = o ca\ U ACLNJXACb@�
< = A & �'�3$4( U M p A o J�cPAR� LNc�b�A�O5_ U ACJXJKACJ [�¡-_�L`QKQKA U cnB�L`QX\ = o cPuP�

m \R\ WNU b o cPu Q W Q = An\ W c ] ACc�Q oqW c WN� _ UXW \�ACJ
JKACJ�LNJ�J W�p MPQ o�W caJR¤�c�LNB�A p S � LNJ � � ¤�Q = A
JXACB�LNc�Q o \RJ o J>L p J W bPAR��cPACb W c�\ p�W JKACb�_ U
W \�ACJXJXACJ o cIQ = A �+W�pqp�W � o cPu�JKACcaJXAN�
5�§ ���� z +« �76'8�9 =Q7o4TB�= ;: H�D)B��S= B F HT7ED�6@B@6 � = J O 4.D MPF = 4=<  � "?>
@K� � �BA 6 C � �  : � A
D}� � %o� A 6 C � �  : %o�E : � A
�#� ]9o�W MaJ p SN¤N��A = L ] A>Q = A JKQ U Ma\�QXM U L p9U M p AN¤�c�LNB�A p SN¤ o���� %�� A ¤ � � ��� ¤5LNcab A �FA � ¤Q = ACc � � %o� A � �

	�� 	 GIH ���KJ �3L
">$�) " ��"!L � ��� � $
Z c�Q = o J1JXAC\�Q o�W c@¤���A>AC¯5M o _�Q = A L`_�_ pqo ACb YKW�o c9��\RL p \RM p MaJh� o Q = AC¯5M o�] L p ACca\�A U A p L`Q o�W c�J Q W L pqp�W �
AC¯5MaL`Q o�W c�L p&U ACLNJ W c o cPu"LNB W cPu"_ U
W \�ACJXJXACJR� <>= A \ p LNJXJ o \RL p c W Q oqW c WN� �IH F ��=�;¤J�4�7 U F�M =Q7oJ�= o JhL

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# DND

JXACcaJ o � p A���A = L ]9o�WNU L p AC¯5M o�] L p ACca\�A>�fLNJKACb W cxL U ACbaMa\�Q o�W c3JKACB�LNc&Q o \RJ�LNc�b���L U �3_ U ACb o \RL`QKACJR�
Z Qx��LNJ o c o Q o L pqp S-_ UXW _ W JKACb®�5S�[ oqp cPA U LNcab��9LNcPu o�WNU u o��+WNU � �G� , DCi.-¥¤�LNcab�LNb�L`_aQKACb�Q W
B�LNc�S W Q = A U _ UXW \�ACJXJ�\RL p M pqo , t ¤ r -¥¤ o ca\ p Mab o cPu#Q = A Y�W�o cP��\RL p \RM p MaJ , g.-¥� � A�QXL�\NA�� =�H�� ��H F ��=I;
J�4�7 U F�M =57�J�= , DCiT-�LNJ W M U ��LNJ o \>c W Q o�W c WN� .���A = L ]9o�WNU L p AC¯5M o�] L p ACca\�A 0 ��WNU \ p�W JXACb�_ U
W \�ACJXJXACJR�
5�§ ���� z +« �����	� |�{^w � { § ¬  }�|Pz § y�
 8� =QB � ��=�H J O 4.D=I;�R F 4JN=ND�D > H�7o; � ��=3H J��PH�7:7±= O
7�H [ =
@K� � �PH.D H DNB F 4�7 U �IH F ��4�7 ��� ����� > 6 C � �  ������ ����� A ¢ e �  �� ¢ > <54 F D54 [ = � > A H�7o;

� �
D}� � �PH.D�H � =IH�� �IH F �¤4�7 J��PHT7:7�= O ��� ����� > 6 C � %��E: � � D M J��3B��PHKB � � ��� �

5�§ ���� z +« �! "�$# § |&% wh|a{Zw § ¬�w  y  � � �+|Pz +« � 
 8' �5687oH F)(+F = O HTB@6@4T7+* 4�7 J O 4.D=I;�R F 4�9
JN=ND�DQ=ND�6�D)H � =IH�� ��H F ��=I; �Q6�DN6 [ MSO HTB@6@4T7 6 < > � �S=57±= � = F � * A > � = �PH � =
@K�-,*< � %�� ���*> B��E=57/. A �*> D5��Bx� A %�� : A � H�7�; ��� * A � �+0�6CJ�= � = F D5HK�
D}�-1�4 F H�7 ( � >������ 6 C A ��� �
~�SnbaAR��c o Q o�W c�¤ � ACL�\n��L U ��ACb�� o J o B oqp L U
o Q�S  324 ¢ o J Q = A p L U uNACJKQ>��ACL�\n��L U ��ACb�� o J o B��

M p L`Q o�W c@�
m J�4T7�B�=	5>B ��,	) - o J"L3QKA U B ��M oqp Q>�&S�Q = A�u U LNB�B�L U�WN� _ UXW \�ACJXJ#� o Q = L�J o cPu p A%_ UXW \�ACJ
J

_ p LN\�A = W�p bPA U ,	) -¥� m c =	5P=IJ M B@6 � =�J�4�7oB�=	5KB8D76 ,	) - o J"L�\ W c&QKA�O5Q o ck� = o \ = Q = A�_ p LN\�A = W�p baA U�o J
c W Q�u�MaL U bPACb@� � LNB�A p S��

6 ,	) - �����7 ,	) - � 6 ,	) - e � � � e 6 ,	) - � ^}_N`�� ��� 6 ,	) -
� A JXLCS�L�\ W c&QKA�O5Q o J>\ p�W JXACb o�� L p�p Q = A �+U ARA ] L U
o L`� p ACJ o c o Q>L U A WN� \ = LNc�cPA p Q�S5_�AN�
5�§ ���� z +« �989�$# § |&% wh|a{Zw § ¬�} «��;: { � § � } § 
 8<' �Q6�7�H F=(�F = O HTB@6C4�7y4�7yJ O 4.DQ=�;zR F 4J�=5D�D=ND
6�D H � =IH�� �IH F ��=�;+J�4T7 U FNM =57oJN=06 <G68B�6�D H � =IH�� ��H F ��=I; �56�D�6 [ MSO HTB@6C4�7VH�7o; J O 4�DQ=I; � ( HNRKR O 6@J�H�9
B@6C4�7|4=<¤H�7 ( J O 4.DQ=�;W=	5P=IJ M B@6 � =¤J�4�7�B�=>5KBx�@?V=¤;>=Q7o4TB�=¤B��E= O H F U =NDNB � =�H�� ��H F ��=I;WJ�4�7 U F�M =Q7oJ�=
H�D 4 �

<>= A%��ACL�\��fL U ��ACb�\ W cPu U MPACca\�A 4 o J#bPAR��caACb W c�Q = A�\ p�W JKACbkJXMP��JXARQ WN� Q = A L`_a_ pqo ACb
YKW�o c9��\RL p \RM p MaJR� m p Q = W MPu = Q = A�bPAR��c o Q oqW c o QXJKA pq��W c p S U AC¯5M o�U ACJ Q = A�\ p�W JXM U A WN� A�O5AC\RMPQ oq] A
\ W c&QKA�O9QXJR¤ o Q>\RLNc���A�_ UXW;] ACb�Q = L`Q>Q = A � M pqp \ W cau U MPACca\�A%b W ACJ>c W Q�_ UXW;]9o bPA�B WNU A%b o J
\ U
o B o �
c�L`Q o�W c�_ W ��A U � � o B oqp L U
oqp S�Q W � = L`QGY W M U cPARQ = LNJ ACJKQXL`� pqo J = ACb �+WNU Q = A%_�M U A YKW�o c9��\RL p \RM p MaJ
o c = o J Q = ACJ o J�, sT-¥¤a��A�� U JKQ = L ] A%Q = A�_ UXW _�A U Q�SxQ = L`Q 4 o J�L�\ p�W JXM U A�MacabPA U JXMa��JKQ o QXMPQ oqW c@�

ÆºÆ µTÇ:ÈÉ�ÊNË



D r �)��� �����@����Q���

��§ � �-| 6!8�� 6 � =57 B � 4 J O 4.D=I;)R F 4JN=ND�D=ND � H�7o; A > 6 < � 4 A > B��S=Q7�<54 F H�7 ( D M �ND5B@68B M 9B@6C4�7 5 >�� 5 4 A 5 �
<>= ACcI��LNJKACb W cnQ = o J _ UXW _�A U Q�SN¤PQ = A � M p�p \ W cau U MPACca\�A o J�L p J W u�MaL U LNc�QKARACb@�

��� §&« { § � 6!8 ?�=IH�� ��H F ��=I; J�4�7 U MPF =57�J�= 4 6�D)H3J O 4.D MPF = 4=< H�7 ( J O 4�DQ=I;�J�4�7�B�=>5KB8D5�
m J �+WNU Q = A3_�M U A YKW�o c9��\RL p \RM p MaJR¤ ¡�ACB�B�L-DI\RLNc���A�_ UXW^] ACb£�&S-\ W caJKQ U Ma\�Q o cPu�LNc�A�O5�

AC\RMaQ o�] A3\ W c&QKA�O5Q�Q W B o B o \�Q = A���A = L ]5o�WNU WN� LNc�S J
MP��MaJKQXMaQ o�W c@� m cab <>= A WNU ACB D = W�p baJ
�fLNJ o \RL pqp S ��W�pqpqW � o cau Q = A � LN\�Q Q = L`Q>Q = A�ACJ
JKACca\�A WN� L�u�MaL U baACbn\ W c�QKA�O9Q o J>JXMP��JXQ o QXMPQ o�W c@�
. _�Q W c W �%¤;��A�bPAR��caA1Q = A1��ACL�\��fL U ��ACb�\ W cPu U MPACca\�A�LNJ�A�O9_ U ACJXJ o cPu�Q = A�AC¯5M o�] L p ACca\�A WN�

Q�� W _ UXW \�ACJXJKACJ�L`Q U Mac&Q o B�AN�m� W ��A ] A U ¤�Q = o J o J>c W Q�JXME �\ o ACc&Q �+WNU U ACLNJ W c o cPu�Q = A ��A = L ]9o�WNU
WN�%W M U \ W B�_ oqp L`Q o�W c�¤�� = o \ = L`_a_ p�o ACJ�_�A UX� AC\�Q p S ��A pqp Q W _ UXW \�ACJXJKACJx� o Q = �+U ARA ] L U
o L`� p ACJR�
Z c W Q = A U � WNU b�JR¤>��AkL p J W cPARACb�L-��L;S Q W A�O9_ U ACJXJ3Q = AkAC¯&M oq] L p ACc�\�A WN� Q�� W _ U
W \�ACJXJXACJ
JXQXL`Q o \RL pqp SN��� � \ W M U JKAN¤9Q = A�JKQXL`Q o \#AC¯5M o�] L p ACca\�A"B M�JKQ o B�_ p S�Q = A U M�c�Q o B�A W cPAN� < = A U A �+WNU AN¤
Q = A�AC¯&M oq] L p ACc�\�A U A p L`Q o�W c WN� LNc�Sx_ UXW \�ACJXJKACJC¤P� = ARQ = A U \ p�W JXACb WNU c W QR¤ o J�bPAR��cPACb o cIQKA U B�J
WN� Q = A U Mac�Q o B�A"AC¯&M oq] L p ACc�\�A U A p L`Q o�W c 4 ¤aMaJ o cPu�JXMa��JKQ o QXMPQ oqW caJ�Q W \ p�W JKA%Ma_��
5�§ ���� z +« �����	� z;|az  } §�
 � � | � § � } § 
 8�� � 4�R F 4J�=5D�DQ=5D � H�7o; A H F =¤DNBxHTB@6CJ�H O�O ( =�� M 6 � 9
H O =Q7�B������ > 6 < <Q4 F HT7 ( D M �5DNB@6@B M B@6@4�7 5 D M J�� B��PHKB � 5 H�7o; A 5 H F = J O 4.D=I; >�� 5 4 A 5 �

Y W�pqp�W � o cPu�Q = A�baAR��c o Q o�W c�¤5��A�\RLNc�\ = AC\I\�Q = L`Q � o J�\ pqW JKACb��5SxJXMa��JKQ o QXMPQ oqW c@�
��§ � �-| �38 � � A 7�� + 5
	 � 5 � A 5
�qF 4L4=<5�"< = o J o J�AC¯5M o�] L p ACc&Q�Q W _ UXW^] A

� � A 7�� +�5 ] � 5>=(	 � 5 ] 5>= 4 A 5 ] 5>=  �� ¢
� = A U A 5 ] o J�Q = A�JXMP��JXQ o QXMPQ o�W c WN� Q = o J p ACB�B�L9¤�LNcab 5>= o J Q = A�JXMP�fJKQ o QXMPQ o�W c o cnQ = A JKQXL`Q o \
AC¯5M o�] L p ACca\�A bPAR��c o Q oqW c�Q = L`Q�\ pqW JKACJ � 5 ] LNcab A 5 ] � < L�\ o cPu 5�LNJ 5 ]�� 5>=Z¤�JKQXL`QKACB�ACc&Q  �� ¢= W�p baJ �5SxbPAR�fc o Q o�W c@�
[ WNU A o B�_ WNU QXLNc&Q p SN¤ � o J%L p J W \ p�W JXACb��5S LNc�S-\ W c�QKA�O9QXJ   JKARA <>= A WNU ACB r ��A p�W �#¢�� < W
_ UXW;] A�Q = A�Q = A WNU ACB�¤���A�cPARACb�Q = A �+W�pqp�W � o cPu p ACB�B�L9�
��§ � �-|  �8 1�4 F H�7 ( J O 4.DQ=�;WR F 4LJ�=ND�D ��> 6 < � F =I; M J�=5D�H�7o;�4�7 O�( F =�; M J�=5DWBx4 ���*> B��S=57
� 4 ��� �
�qF 4L4=<5� ¡�ARQ * 7 $   ^>_N`�� ��� � e A � ^>_N` � ��� � � e A ¢�( �+WNU LNc&S \ pqW JKACb � LNc�b A � Z Q o JACLNJXS�Q W \ = AC\I\�Q = L`Q   � * � ¢ o J L3��ACL�\���L U ��ACbn\ W cPu U MaACca\�AN¤���AC\RLNM�JKAN� o���� � � � e � 5 ¤
Q = ACc ��� � ���� e � 5 � = A U A � � U ACbaMa\�ACJ3LNcab W c p S U ACbaMa\�ACJ�Q W ���� ��LNc�b ��A = L ] A %��
_ U ACJKA UX] ACJ��fL U ��JR� YaM U Q = A U B WNU AN¤���A = L ] A � �   ^>_N` � ��� � e D�¢ *   ^}_N` � ��� � � e D�¢ � � � ¤
6C�@=� � � * � ��� �

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# D %

��� §&« { § � �38 � �E=)DNBxHTB@6CJ�=�� M 6 � H O =Q7oJ�=�� 6�D�H < MSO�O J�4�7 U F�M =57�J�=�
�qF 4L4=<5� � A�baACB W caJKQ U L`QKA � o J�\ p�W JKACbI�5S�A�O9AC\RMPQ o�] A%\ W c&QKA�O9QXJR¤fbPAR�fc o Q o�W cx\ W c�QKA�O9QXJR¤�LNc�b
_fL`QKQKA U cnB�L`QX\ = o cPu�\ W c&QKA�O9QXJ U ACJX_�AC\�Q oq] A p SN�
D`� � p�W JKACbI�5SIA�O5AC\RMaQ o�] A%\ W c&QKA�O5QXJR¤�caLNB�A p S

� � A 7�� 6 , � - � 6 , A -
Y WNU LNc&S3JXMP�fJKQ o QXMPQ o�W c 5kJXMa\ = Q = L`Q   6 , � -+¢ 5LNcab   6 , A -+¢ 5\ p�W JKACb@¤9��A�J = W M p b = L ] A  6 , � -+¢ 5 4   6 , � -+¢ 5 � � A � U
o QKA   6 , � -+¢ 5-LNJ 6 5�, � 5 ] -hLNcab   6 , A -+¢ 5�LNJ 6 5�, A 5 ] -¥¤� = A U A 6 5�,	) -¥¤ � 5 ] ¤ A 5 ] \ p�W JKACb�LNcab/5 ] o JG5-B o c5MaJ�Q = A � o cab o cPu�J �+WNU Q = A \ = LNcacaA pcaLNB�ACJ�� W Mac�b3�5S 6 o c ,	) -¥�m~�S = S&_ W Q = ACJ o J � � A ¤P��A = L ] A � 5 ] 4 A 5 ] ¤P� = o \ =o J�\ p�W JKACb��&SI\ p�W JKACbnA�O5AC\RMPQ oq] A \ W c&QKA�O5Q 6 5�,	) -¥¤ = ACca\�A���A \ W ca\ p MabPAN�

r � � p�W JKACbI�5S�bPAR��c o Q o�W cI\ W c�QKA�O9QXJR¤fc�LNB�A p S
� � A 7�� ^}_N` � p � rKs � ��� � � ^>_N` � p A r>s � ��� �

Y WNU LNc&SIJXMP��JKQ o QXMPQ o�W c25 ¤aJXMa\ = Q = L`Q   ^}_N` � p � r>s � ��� � ¢ 5 ¤   ^}_N` � p A rKs � ��� � ¢ 5
\ p�W JKACb@¤P��A%J = W M p bI_ UXW^] A

  ^>_N` � p � rKs � �	� � ¢ 5 4   ^}_N` � p A rKs � �	� � ¢ 5
caLNB�A p S

^>_N` � p � 5 ] rKs � 5 �	� � 5 4 ^>_N` � p A 5 ] r>s � 5 ��� � 5  �� ¢
� = A U A � 5 LNc�b � 5 \ p�W JKACb�LNcab 5 ] 7 5;� s � , � -¥��~�S = S5_ W Q = ACJ o J � � A LNc�b
¡�ACB�B�L r ¤a��A = L ] A � 5 ] � A 5 ] �� A%��M oqp b3Q = A �+W�pqp�W � o cPu U A p L`Q o�W c * W c�\ p�W JXACb�_ UXW \�ACJXJKACJ

* 7 $   ^>_N` � pG: r>s � ����� � ^}_N` � p�� r>s � ���	� ¢ ��: � ��LNcab � 4 � (

LNcab��A�LNcaL p S X A�Q = A �+W�pqp�W � o cPuIQ = U ARA�LNJK_�AC\�QXJ WN� * �%\ pqW JXM U A WN� \ p�W JKACb�A�O5AC\RMPQ oq] A
\ W c�QKA�O9QXJR� U AR��cPACB�ACc&Q WN� ��L U ��JC�aLNcab U ACbaMa\�Q oqW c�� o J o B M p L`Q o�W c@�
 �
 ¢ * o J�L�\ p�W JXM U A WN� \ pqW JKACbnA�O9AC\RMPQ o�] A%\ W c&QKA�O9Q�MP_nQ W � �
Y WNU LNc&S�\ p�W JKACb 6 ,	) -¥¤�� o Q = cPAC\�ACJXJXL U S����\ W c ] A U J o�W c@¤a��A = L ] A

6 , ^}_N` � p : r>s � ����� - � ^>_N` � p : rKs   � r>s � � ¢ �	�9 �� e�� ¢
6 , ^}_N` � p�� r>s � ����� - � ^>_N` � p�� rKs   � r>s � � ¢ �	�5 �� e�� ¢

ÆºÆ µTÇ:ÈÉ�ÊNË



D�s �)��� �����@����Q���

� = A U A � e � 4 � e � ¤a��AC\RLNMaJKA 4 o J>\ pqW JKACbn�5SIQ = A%\ p�W JKACb�A�O5AC\RMaQ o�] A \ W c&QKA�O5Q
,	) - e � �
Y WNU Q = A U ACJKQ WN� W M U LNc�L p S5J o JR¤���Ax� U
o QKA � , � ���)- �+WNU Q = Ax\ p�W JKACb-_ UXW \�ACJXJ ^>_N` � p
� r>s � ��� ���[ WNU A W;] A U ¤���AC\RLNM�JKA3Q = AxJKS9B�B�ARQ U S WN�>U A p L`Q o�W c * ¤1��A W c p S b o \RM�JXJ
��U
W B p A � Q�Q W�U
o u = QR� <>= A�LNcaL p S5J o J ��WNU Q = A W _a_ W J o QKA�b oqU AC\�Q o�W c o J�J o B oqp L U �
 �
 ¢ * U AR��cPACJ ��L U ��JR¤PQ = L`Q o J � , :�� � - ��� 7 � � , � � � - �;� �
�#� ]5o�W M�J p SN¤ � , � � ) - o J L�\ p�W JKACbIA�O9AC\RMPQ o�] A%\ W c&QKA�O5QR¤�LNcabI�5S = S&_ W Q = ACJ o J � 4 � ¤9��A
= L ] A

� , � � � - 4 � , � � � -   D;¢
� W � ��A�_ UXW^] A

Y WNU LNc&SI\ pqW JKACb�_ UXW \�ACJXJ��%¤ � , :���� - ��� 7�� � , � ��� - ���   r ¢
� A o c�baMa\�A W c®Q = A p ACcauNQ = WN��U ACbaMa\�Q o�W c®JXQKAR_�J WN� � , : ���q->��A �+WNU A o Q U ACLN\ = ACJ3Q = A
JKQ UXW cPu���L U � ��� �
� |ay § }�|ay § ~ ��7�j9¤a��A = L ] A � , : ���q- ��� ¤aQ = M�JR¤�� � � � e �  �� ¢�¤ = ACca\�A � , � ��� - ��� �
� z § � }�|ay § ~�� A = L ] A � , : ���q- %��
	 %�� � � � ¤�LNcab ��A�b o JKQ o cau�M o J = Q = A���L;S5J o c

� = o \ = Q = A�� U JKQ U ACbaMa\�Q o�W c�\RLNc W \R\RM U �
< � %�� � � LNcab�	 7 � , :���� � -¥� <>= ACc � , � ��� -0%o� � , � ��� � -¥� ~�S = S&�
_ W Q = ACJ o J#��A = L ] A � , :���� � - %o� � ��� ¤@Q = A U A ��WNU A � , � ��� � - ��� �5S o cab�Ma\�Q o�W c
= S5_ W Q = ACJ o JC¤9J W � , � ���q- �;� �

< � � � � e � ) LNcab�	 7 � , : ��� � e : ) -¥� < = ACc � , � ���q-�%�� � , � ��� � e � ) -¥�
~�S = S5_ W Q = ACJ o J ��A = L ] A � , :���� � e : ) - %�� � ��� ¤1Q = MaJ � , � ��� � e : ) - ���
�&S o c�baMa\�Q o�W c = S&_ W Q = ACJ o J�� o Q = � LNJ� � e : ) ��[ WNU A W^] A U ¤@J o ca\�A : � �
LNcab : ) ¤ � ) \ pqW JKACb@¤@��A = L ] A : ) 4 � ) ¤@J W Q = L`Q�� � e : ) 4 � � e � ) ¤
J W Q = L`Q � , � ��� � e : ) - 4 � , � ��� � e � ) -��5S   D;¢�� < = L`Q o J���A = L ] A
� , � ��� � e � ) - ��� ¤ = ACca\�A � , � ��� - ��� �

< � � � � e � � ) � ¤ � o J WN� Q = A �+WNU B 	�	�	 rKs � ��p � � r>s 	�	�	C¤ LNcab�	 7
� , : ��� � e � � ) ��-¥� <>= ACc � , � ��� - %�� � , � ��� � e � � ) ��-¥� ~�S = S5_ W Q = ACJ o J���A
= L ] A � , :���� � e � � ) ��- %o� � ��� ¤�Q = A U A ��WNU A���A = L ] A � , � ��� � e � � ) ��- ��� �&S
o cabaM�\�Q o�W c = S5_ W Q = ACJ o J � o Q = � LNJ�� � e � � ) � ¤ = ACca\�A � , � ��� - � � �

~�S   r ¢�¤   D;¢�LNcab 4 U AR��c o cau �fL U ��JR¤9��A�uNARQ
� , : � � - ��� 7�� � , � � � - �;� 7�� � , � � � - ���

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# DCg

 �
 ¢ * o J�L U ACbaM�\�Q o�W c9�¥��LNJKACbI� o J o B M p L`Q o�W cIMP_�Q W 4 W cnQ = A U�o u = QR�
� A%� U JKQ _ UXW;] A%Q = A �+W�pqp�W � o cPu�JKQXL`QKACB�ACc&Q

Z � � , :�� � -�%���� ¤aQ = ACc � , � � � - %o����¤�LNc�b�� * ���   % ¢
� A b o JKQ o cPu�M o J = Q = A%Q = U ARA�\RLNJKACJ WN� � �

< � %�� � � LNcab�� 7 � , :�� � � -¥� <>= ACc � , � � � -I%�� � , � � � � -¥¤�LNcab � , :�� � � -¥¤
� , � � � � - JXL`Q o J � S U A p L`Q o�W c * �

< � � � � e � ) LNcab�� 7 � , :�� � � e : ) -¥� <>= ACc � , � � � - %o� � , � � � � e � ) -¥¤
� = A U A : ) ¤ � ) \ pqW JKACb@�q~�AC\RLNMaJKA : � �%¤a��A = L ] A : ) 4 � ) ¤fLNcab�LNJ L�\ W cP�
JKAC¯5MPACca\�AN¤ � � e : ) 4 � � e � ) � < = L`Q o J � , :�� � � e : ) -VLNcab � , � � � � e � ) -
JXL`Q o J � S U A p L`Q o�W c * �

< � � � � e � � )�� ¤ � = LNJ ��WNU B 	�	�	 r>s � � p � � r>s 	�	�	C¤�LNcab�� 7 � , :�� � � e � � ) � -¥�
<>= ACc � , � � � - %�� � , � � � � e � � ) ��-¥¤9LNc�b � , :�� � � e � � ) ��-¥¤ � , � � � � e � � ) ��-�J
L`Q��
o J � S U A p L`Q o�W c * �

[ WNU A W;] A U ¤���AC\RLNMaJKA WN� JKQXL`QKACB�ACc&Q   D;¢�¤f��A = L ] A
Z � � , � � � -�%����-¤aQ = ACc . � � JR� QR� � , � � � - %��;:�� � ¤�LNcab	� 4 � � �   s&¢

�5QXL`QKACB�ACc&Q   % ¢�Q W uNARQ = A U � o Q = JKQXL`QKACB�ACc&Q   s&¢ Y MaJKQ oq� S
Z � � , :�� � -�%���� ¤aQ = ACc . � � JR� QR� � , � � � - %�� : � � ¤fLNcab�� * 4 � � �   g�¢

¡�ARQ * ��A � * � 4 �AY W�pqp�W � o cPu�Q = A�LNcaL p S9J o J WN� * L`� W;] AN¤ W cPA�ACLNJ o�p S3\ = AC\I\9J Q = L`Q
* o JVL ��ACL�\���L U ��ACb3\ W cPu U MPACca\�AN���"� ]9o�W MaJ p SN¤�Q = A�Q�� W _ UXW \�ACJ
JKACJ WN� JKQXL`QKACB�ACc&Q  �� ¢
JXL`Q o J � S U A p L`Q o�W c * ¤ = ACca\�A * ¤�Q = A U A �+WNU A  �� ¢ = W�p b�JR¤fcaLNB�A p SN¤ � o J�\ pqW JKACbk�&S�LNc&S
bPAR��c o Q o�W cI\ W c�QKA�O9QXJR�

% � � p�W JKACbI�5SI_�L`QKQKA U cnB�L`QX\ = o cau�\ W c�QKA�O9QXJR¤�caLNB�A p S
� � A 7 � �0�$����� � �G� �N� 	�	�	�/�
 � � 	�	�	 � �0�$�{��� �q� � �N� 	�	�	�/�
�� A 	�	�	

Y WNU LNc&S3JXMP�fJKQ o QXMPQ o�W c 5 ¤PJXMa\ = Q = L`Q ��A = L ] A   ���L����� � �G� ���1	�	�	�/�
 � � 	�	�	R¢ 5�LNc�b
  �0�$����� �q�G� �N� 	�	�	N/�
�� A 	�	�	R¢ 5 \ p�W JKACb@¤P��A%J = W M p bx_ UXW^] A

  ���$�{��� �b� � �N� 	�	�	�/�
0� � 	�	�	6¢ 5 4   ���$�{��� �q� � �N� 	�	�	�/�
�� A 	�	�	6¢ 5

ÆºÆ µTÇ:ÈÉ�ÊNË



DCi �)��� �����@����Q���

caLNB�A p S
�0�$����� � 5 �G� ���1	�	�	�/�
�� � 5 � 	�	�	 4 �0�$�{��� � 5 � � �N� 	�	�	�/�
�� A 5 � 	�	�	  �� ¢
� = A U A � 5 \ p�W JKACb�LNcabC5 � 7 5 � s � , /�
L-¥�
� AR_�ACc�b o cPu W c-Q = A ] L p MPA WN� � 5 ¤q�0�$����� � 5 � � �N� 	�	�	�/�
W� � 5 � 	�	�	 U ACb�Ma\�ACJ LNc�b
W c p S U ACbaMa\�ACJ�Q W A o Q = A U �   5 � ��� 
`¢ WNU � � � ��¤V� = A U A �   5 � ��� 
�¢ \ p�W JKACb�¤�LNcab � � o J
Q = A !¥Q = u�MaL U bPACb-_ UXW \�ACJXJ o c�Q = o J�_�L`QKQKA U c�B�L`QX\ = o cauP� m cab-��A = L ] AIQ = AIJ o B oqp L U
JKQXL`QKACB�ACc&Q ��WNU �0�$����� � 5 �G� �N� 	�	�	�/�
W� A 5 � 	�	�	;� <>= A U A �+WNU AN¤ �5S�¡�ACB�B�L % ¤1��A= L ] A

�0�$�{��� � 5 � � �N� 	�	�	�/�
�� � 5 � 	�	�	 4 �   5 � ��� 
N¢   i�¢
���$�{��� � 5 � � �N� 	�	�	�/�
�� A 5 � 	�	�	 4 A   5 � ��� 
`¢   �N¢

WNU

�0�$����� � 5 �G� ���1	�	�	�/�
 � � 5 � 	�	�	 4 � � � �   � ¢
�0�$����� � 5 �G� �N� 	�	�	�/�
 � A 5 � 	�	�	 4 � � � �   t ¢

~�AC\RLNMaJKA � � A ¤�LN\R\ WNU b o cPuQ W ¡�ACB�B�L r ¤���A = L ] A �   5 � ��� 
`¢ 4 A   5 � ��� 
N¢��<>= ACc ��W�p�p�W � o cPu�Q = A�Q U LNcaJ o Q oq]5o Q�S WN� 4 ¤5A o Q = A U �&S   i�¢�LNcab   �N¢�¤ WNU   � ¢VLNc�b   t ¢�¤9��A
= L ] A Q = A�JKQXL`QKACB�ACc&Q  �� ¢ = W�p baJC�

<>= A U A o JVJKQ oqpqp L%u W&W b�_ U
W _�A U Q�S � WNU Q = c W Q o \ o cauP� o c � LN\�QR¤ ��WNU Q = A \ p�W JKACb3JXMP��JXARQ WN� Q = A
L`_�_ pqo ACb YKW�o c9��\RL p \RM p MaJR¤P��A = L ] A � LNc�b 4 \ W�o ca\ o bPAN� < = o J o J�L p B W JKQ#JKQ U L o u = Q �+WNU ��L U b
�+W�pqp�W � o cPu�Q = A�baAR��c o Q o�W c WN� JKQXL`Q o \�AC¯&M oq] L p ACc�\�A�LNcab�¡�ACB�B�LnD`�

� � ��� �1��� ����	X���@�X��� �
	��

� A �+WNU B�L pqo�X A3Q = A o c�QXM o Q o�] A o baACL�bPACJX\ U�o ��ACb o c �9AC\�Q o�W c r LNJ�L�Q U LNcaJ �+WNU B�A U � � ¤ � = o \ =
Q U LNcaJ �+WNU B�J�L YKW�o c9��baAR��c o Q o�W c"� � F ��Bx� \ = LNcacPA p � � <>= AIL p u WNU
o Q = B ACJXJKACc&Q o L pqp S� WNU \9J��&S
\ W c�JKQ U Ma\�Q o cau�Q = A�B�ARARQ�JKACB o � p L`QKQ o \�A WN� Q = A �+WNU B�L p _�L`QKQKA U c L U u�M�B�ACc�QXJ WN� \ = LNcacaA p � o c
� ¤fB W baM p�W _�L`QKQKA U ckAC¯5M o�] L p ACca\�A � ¤�LNcab�� o Q = U A p L`Q o�W c F LNJ�_�L U Q o L p�WNU bPA U ��[ WNU A W;] A U ¤
��A ]9o JXMaL p�o�X A Q = A p L`QKQ o \�A�LNJ L �"o�U AC\�QKACb m \�S5\ p�o \ � U L`_ = ¤ caLNB�A p SN¤ ] A U Q o \�ACJ LNJ�_�L`QKQKA U c�JR¤
LNc�bACbPuNACJ U AR_ U ACJKACc&Q o cPu�Q = A�_fL U Q o L p WNU bPA U � Z�� ��A U ACLNJ W c B WNU A W c o caJXQXLNca\�A�JKARQXJ�Q = LNc
W cn_�L`QKQKA U caJR¤�Q = o J�JKQ U M�\�QXM U A o J�¯5M o QKA�\ p�W JXA�Q W Q = AC.KJXMa��JKARQ>u U L`_ = 0 WN� , D t -¥�
v � :�« {  z � � � � ~ � o�] ACc � ¤aQ = A YKW�o c9��baAR��c o Q o�W cxQ W ��A"Q U LNcaJ ��WNU B�ACb@�

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# DL�

� z § ��� ~ � { §�©�� { « } § yCy
D`� � W�pqp AC\�Q�L pqp Q = AI_�L`QKQKA U c£L U u�MaB�ACc�QXJ WN� \ = LNcacPA p � o c&Q W Q = A�JKAC¯5MPACca\�AN�4:'7
/ ] �I/>=`��	�	�	^�I/��f�r � � W B�_�MaQKAVQ = A�AC¯&M oq] L p ACc�\�A�\ p LNJXJXACJ WN� :�¤ � � F ��Bx� � � F>AC\ WNU b%Q = A U AR_ U ACJKACc�QXL`Q oq] A_�L`QKQKA U caJ WN� Q = W JKA o c&Q W LNc W Q = A U JKAC¯&MaACca\�A : � �

% � T A UX��WNU B A�O = LNMaJKQ o�] ACcPACJ
J>\ = AC\�\ W c : � ¤ o�� c W Q�A�O = LNMaJKQ o�] AN¤ o JXJXMPA�LNc���L U c o cPuP�
sP����� <>= A U A o J W c p S W cPA�_�L`QKQKA U c o c/: � ¤�LNcab�Q = L`Q : ��o J A�O = LNMaJKQ o�] A

��� �	� u W Q W �9QKAR_�g   Z cnQ = L`Q \RLNJKAN¤�c W b o JK_fL`QX\ = o cau o J>cPARACbPACb@� ¢
� z § �F6 ~�
 � « y�� { § w ¨ � ���V§ {xw « � � ¬

Y WNU LNc&S�_�L`QKQKA U c��LNcab3_�L`QKQKA U cIJKAC¯5MPACca\�A�� 7�� ] ��� = ��	�	�	C��� � ¤&��A�bPAR��cPA�� K ��LNJ
Q = A�JKAC¯5MPACca\�A�� K ��� ¡ ��� K � � * ��	�	�	C��� K � ����¤@� = A U A Q = A�� ��� 	 J�L U A�Q = A�_�L`QKQKA U caJ ��U
W B
��Q = L`Q L U A%\ W B�_fL`Q o � p A"� o Q = �h�
� A#L p J W bPAR��caA � M�ca\�Q o�W c���¤&� = o \ = QXL�\NACJ L�_�L`QKQKA U c�JKAC¯5MPACca\�A�� LNJ�L U u�MaB�ACc�QVLNc�b
U ARQXM U c�J�L�_�L`QKQKA U cnJXAC¯&MPACc�\�AN�
��� � o J ACB�_aQ�S
��� �	� �   �¢-7 �
� � � � � AC\ W B�_ W JXA � LNJ�� � � � LNc�bnJKQXL`QKA��   � ¢-7��h���   � � ¢���� K �   � � ¢
� W B�_�MaQKA�Q = A"JKAC¯5MPACca\�A��97��   : � ¢�� Z Q o J�� WNU Q = c W Q o \ o cPu Q = L`Q�� o J�Q = A#JXAC¯&MPACc�\�A
WN�V] L pqo b�_�L`QKQKA U caJ   / �� ¡ K 	�	�	   / ������ ¡ K / ���� ¢ 	�	�	�¢�¤@� o Q = D � ! ] / !
= / 	�	�	�/ ! 
!� � � ¤
LNcab D"�$#%� � � ¤P� = A U A���A%bPAC\ W B�_ W JKA : � LNJ / � ] �I/ �= ��	�	�	C�I/ ��'& �

� z § �!� ~�( � z «�§ 
 � � | � § � } §
� W B�_�MaQKA�Q = A�AC¯&M o�] L p ACca\�A>\ p LNJXJKACJ WN� � � � F ��Bx� U A p L`Q oqW c � � <>= o JhS o A p baJ1L�JXAC¯&MPACc�\�AWN� U AR_ U ACJKACc&QXL`Q o�] ACJ"� � �

� z § �9 ~ � �  �+¬ 5 v*)
~ M oqp b L"b o�U AC\�QKACb�LN\�S9\ pqo \�u U L`_ =�+  -, � 6 ¢h\ WNUXU ACJK_ W cab o cPu�Q W Q = A JKACB o � p L`QKQ o \�A   � � � F¢��
D`� , 7 D � 6 7ED5�
r �GY WNU ACLN\ = _fL`QKQKA U c.� o c/� � ¤ LNbab®L cPAR� ] A U QKA�O 1 o c�Q W , LNcab p L`��A p ACb£Q = A
] A U QKA�On� o Q = �h¤P� U
o QKQKACc�LNJ10 �32 _ 0   1P¢�7��h�

% � +   1 � 1 � ¢ " ,546, � 1 07�1 � ¤ o�� 0 �32 _ 0   1P¢ F 0 �72 _ 0   1 � ¢�¤fQ = ACc�LNbabkLNc�ACbPuNA �+UXW B 1 �
Q W 1 o c�Q W 6 �

ÆºÆ µTÇ:ÈÉ�ÊNË



D � �)��� �����@����Q���

� z § �"8 ~ vx¬ ¬�¬  y � |Pz;} � § {
m J
JXMaB�A ��W�p�p�W � o cPu W caA�Q W _ W�p�W u o \RL p WNU bPA U ¤ Q = A ] A U Q o \�ACJ WN� + L U A o cabPA�O9ACb LNJ
1 ] ��	�	�	 � 1 
%� � A A�O5QKACc�b�Q = A YKW�o c9��baAR��c o Q o�W c � � o Q = L£b o JK_fL`QX\ = A UxW c�\ = LNcacaA p
� WN� Q = A �+WNU B�� �   � ¢Ap��0�$����� � � � �N��� ¤5� = A U A � o JVL ��U ACJ = ] L U
o L`� p A LNcab�� o J��fM oqp Q
LNJ �+W�pqp�W � JR�
D`� ¡�ARQ - U LNcPuNACJ W^] A U $�D ��	�	�	 �'&%(��qY W�pqp�W � o cPu�Q = A%L`� W;] A Q W _ W�pqW u o \RL p�WNU baA U ¤ �+WNU
L pqp�] A U Q o \�ACJG1 � o c , L`_�_�ACc�bnL U M p A/.L� 0 �32 _ 0   1 � ¢z� � �   � ¢ 03Q W ��¤�� = A U A � � o JL �+U ACJ = \ = LNcacPA p caLNB�AN�

r � Z�� : �@o J�c W Q A�O = LNM�JKQ o�] AN¤PQ = ACcnLNb�bnL U M p A2.L� � D!0�L`Q>Q = A�ACc�b@�
� z § � � ~ �3§&ª {  z § { § |�}Nz +« � { ��� § y

Y WNU ACLN\ = U ACLN\�Q o�W c U M p A�bPAR��c o caux\ = LNcacPA p � o c � � � � e �   /���¢ºp A � ¤���A U AR� U�o QKA o QLN\R\ WNU b o cau3Q W Q = A �+W�pqp�W � o cPu�_ W�pqo \�SN�#¡�ARQ A �� 7 ���$�{��� � � �G� ��� / � � A � ¤�� = A U A � �
o J�L �+U ACJ = ] L U
o L`� p AN�
��� \ W B o cau ��UXW B �5QKAR_�j
��� �	� U AR� U�o QKA"Q W � � e �   � ��¢�p A ��
� � � �

D`� ¡�ARQ 1 ��� ��A�Q = A%Mac o ¯&MaA ] A U QKA�O o c , ¤ DQ��Bx� 0 �32 _ 0   1 ��� ¢ � /����r � � A�\ W�pqp AC\�Q L pqp Q = A#_ U ACbaAC\�ACJXJ WNU J WN� 1 ��� o c + ¤PLNcab3��A U AC\ WNU b3Q = A o cabPA�O9ACJWN� Q = ACB�¤PQ W uNARQ = A U � o Q = -�� ¤ o c�Q W L�JXARQ c W QXL`QKACbkLNJ��   /��¥¢��
% � F>AR� U�o QKA3Q W � � e  �� � 
��
	 ' ��� � �   � �¥¢K¢ p A �� ¤1� = A U A � o J%Q = AxuNACcaA U L pqo�X ACb rKs
\ W caJKQ U M�\�Q WN�aYKW�o c9�¥_fL`QKQKA U caJR�

< W Q U LNcaJ ��WNU B L YKW�o c9��bPAR��c o Q o�W caJ � ¤VLNJ
JXMaB o cau ^ � , � - 7 $���������	�	�	 � � (�¤V��A Y MaJKQ�b W
�� ��� 	�	�	�� �   � ¢�� m cab�Q = A�\ W B�_ oqp L`Q o�W c WN� _ U
W \�ACJXJ�� ��� o J�Q = ACcnbPAR�fcPACb�LNJ �+W�pqp�W � JR�

�
D � �����7 D
� �  �� ¢ � �����7 �  �� ¢

� � e ��� �����7 � ��� e � ���
� ^>_N`�� �	� ��� �����7 ^}_N` �  ���
	�	�	 � �   � ¢ ��� � ���

�<�0�$����� �q�G� �N��� ��
 � /���� � � � �����7 ���$�{��� �b� � �N��� ��
�� /�� ��� � � �
�"��JKA UX] A Q = L`Q�Q = A \ W B�_ o�p L`Q o�W cn_ U ACJKA UX] ACJ#Q = A o c�QKA U
� LN\�A WN��Y�W�o c9��bPAR��c o Q o�W caJR� � LNB�A p SN¤ o Q
W c p S3L.��AC\�QXJ�baAR��c o Q o�W c�J � ¤P� = o�p A�B�ACJXJXL`uNACJ�JKACcab o cau�J U ACB�L o cIQ = A JXLNB�AN�

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# D t

� ��� �>� ��	X� ��� �1�#� ����	X�����
���

� o�] ACc�Q = A �+W�pqp�W � o cPu YKW�o c9��bPAR��c o Q o�W c WN� LNc�ACc U
o \ = ACb o c&QKARuNA U JKQXLN\�\
^>_N`baPt nLu@ Cv ¢qegfKh:iThEj  xw:n ¢bpyfTh:iThEj  8vblPl{w:n ¢
r>s a�c�a  @d ¢begfTh:iKhSj  @kmlPl�kon ¢qp d� @k ¢qegfKhEiKhEj  Ckon ¢
r>s��	� n j d h   � ¢begfKh:iThEj   j lPl�kon ¢zp�fTh:iKhSj   j l}l � lPl�kon ¢
r>s w i n h  Cd ¢qegfKh:iThEj   � k �P¢bp d� Ck ¢qe fTh:iThEj   � k �P¢
r>s n	
 i a   ¢ egfTh:iKhSj  @k ] lPl�k = l}l�k�n ¢bp�fKhEiKhSj  @k = lPl�k ] l}l{kon ¢r>s a i t n j  8d ¢qegfKhEiKhSj   �x�P¢bp d�  ¢
r>s d j n t �oj  8d ¢zp�fKh:iThEj   ���9¢be d�  ¢

< = A �	� n j d h�\ = LNcacPA p5o caJKA U QXJ LNc o c&QKARuNA U LNJ Q = A�JXAC\ W cab Q W _�B W JKQ A p ACB�ACc&QR¤N��MPQ W c p S�� = ACc
Q = A�Q W _�B W JKQ�A p ACB�ACc&Q o J�j9� <>= A w i n h�\ = LNcacaA p u o�] ACJ���LN\�\�Q = A p LNJKQ1A p ACB�ACc�Q o c�Q = A JKQXLN\�\f¤
\NARAR_ o cPu�Q = A JXQXLN\I\�Maca\ = LNcPuNACb@� <>= A n�
 i a \ = LNc�cPA p A�OP\ = LNcPuNA�Q = A>Q W _�B W JKQVQ�� W A p ACB�ACc�QXJ
o c�Q = AnJXQXLN\I\�� <>= A a i t n j \ = LNcacaA p QKACB�_ WNU L U
oqp S �+U ARA X ACJ�Q = AIJXQXLN\I\�� = ACc o Q o J ACB�_aQ�SN¤
� = oqp A Q = A d j n t ��j�\ = LNcacPA p � U
o cPu�J Q = A#JKQXLN\I\���LN\I\ o c&Q W � WNU \�� � A�c W ��bPACB W c�JKQ U L`QKA W M U
Q U LNcaJ �+WNU B�L`Q o�W c@� � F ��Bx� \ = LNc�cPA p fKhEiKhSja�
� z § ��� � A \ W�pqp AC\�Q�Q = A�_�L`QKQKA U c�L U u�MaB�ACc&QXJ WN� \ = LNcacPA p fKhEiKhEj o c&Q W :

: 7 w:n � kzlPl�kon � j lPl�kon � kmlPl ����� k ] lPl�k = lPl{k�n �V���
~�AC\RLNMaJKA�c W cPA WN� Q = ACJXA#_fL`QKQKA U caJ o J�AC¯&M o�] L p ACc�Q�Q W LNc W Q = A U ¤>: � 7E:�� m bab o Q oqW caL pqp SN¤
: �@o J A�O = LNMaJKQ o�] A   _�L`QKQKA U c w:n L pqW cPA�\ W;] A U J#L pqp _ W JXJ o � oqpqo Q o ACJ�¢��

� z § �F6� � � A�\ W B�_�MPQKA"L pqp _ W J
J o � p A p ACLNJKQ�Ma_a_�A U � W MacabaJ�LNB W cPu JXA ] A U L p _�L`QKQKA U caJ ��U
W B
: � LNcab U AC\ WNU b�Q = A U AR_ U ACJKACc�QXL`Q oq] ACJ WN� Q = A U ACJ
M p Q o cPu AC¯5M o�] L p ACca\�A�\ p LNJXJXACJ o c&Q W � � �

� � 7 wEn � kml}l{k�n � j lPl�kon � kzlPl ����� k ] l}l�k = lPl�kon ������� j l}l{k = lPl�kon � j l}l ���
� W Q o \�A�Q = L`Q>Q = A p LNJKQ�Q�� W _fL`QKQKA U caJ>L U A cPAR��¤P� = A U A

j lPl{k = lPl�kon 7 j l}l{k�n K k ] l}l�k = lPl�konj l}l ��� 7 j l}l{k�n K kml}l ���
� z § �9 � A%��M oqp b3Q = A%JKACB o � p L`QKQ o \�A   � � � F ¢�¤fJKARA)Y o u�M U A % �
� z § �"8 �"cPA _ W JXJ o � p A�Q W _ W�p�W u o \RL p WNU bPA U"WN� Q = A ] A U Q o \�ACJ o J�L p J W J = W � c L`Q"Q = A U
o u = Q WN�

Y o u�M U A % �AY W�pqp�W � o cPu�Q = L`Q WNU bPA U ¤P��A���M oqp b�Q = A b o JK_�L`QX\ = A U�W c�\ = LNcacPA p fKh:iThEjP�

ÆºÆ µTÇ:ÈÉ�ÊNË



r j �)��� �����@����Q���

r>s fKh:iThEj   �P¢bp��0�$�����)� �G� ���
�Vj l}l{k = lPl{k�n � fKhEiKhSj ]   �P¢�Vj l}l ���3� fKh:iThEj�=   �a¢
� k ] l}l{k = lPl�kon � fTh:iKhSj��   �a¢
�Vj l}l{kon � fKh:iThEj��   �a¢
� kzl}l ����� fKhEiKhEj��   �a¢
� kzl}l�k�n � fKhEiKhEj��   �a¢
� ���3� fTh:iThEj��   �P¢
� w:n � fTh:iThEj��   �P¢

� z § � � � A U AR� U
o QKA�Q = A WNU�o u o caL p5U ACLN\�Q o�W c U M p ACJR� m J1LNc�A�OPLNB�_ p AN¤&\ W caJ o bPA U Q = A Q = oqU b U A��
LN\�Q o�W c U M p A ��WNU Q = A ��� n j d h���A = L ]9o�WNU � Q = A#_�L`QKQKA U c o c3fKh:iThEj   j lPl�kon ¢V\ WNUXU ACJX_ W c�baJ
Q W�] A U QKA�O�s o ckQ = A�u U L`_ = ¤�� = o \ =�= LNJ"Q�� W _ U ACbPAC\�ACJXJ WNU JR� ] A U QKA�O D�LNcab ] A U QKA�O r �
<>= A U A �+WNU AN¤PQ = A U ACLN\�Q o�W c U M p A o J U AR� U�o QKQKACc�Q W

�	� n j d h   � ¢qe   fKh:iThEj ]  Ck �;¢ rKs fTh:iThEj�=  @k �C¢ rKs fTh:iThEj��  Ck �C¢K¢p��0�$����� k � �G� ��� j l}l�k�n � fKhEiKhEj   j lPl � l}l�k�n ¢
� = A U A�fKh:iThEj ] ¤ofKhEiKhSj%="LNcabVfKhEiKhSj���L U A�Q = A �+U ACJ = \ = LNcacPA p c�LNB�ACJ>\ WNUXU ACJX_ W c�b o cPuQ W�] A U Q o \�ACJ D`¤ r ¤as U ACJK_�AC\�Q o�] A p SN¤aLNcab k � o J�L �+U ACJ = ] L U
o L`� p AN�

m J�L���caL p�U ACJXM p Q WN� W M U Q U LNcaJ �+WNU B�L`Q o�W c�¤P��A�uNARQ>Q = A"b o J Y Maca\�Q o�W c WN� Q = A ��W�pqpqW � o cau U M p ACJ
LNc�b WN� Q = A%b o JK_fL`QX\ = A U ��M oqp Q o cV�5QKAR_nsP�

^>_N`baPt nLu@ Cv ¢qe   fKh:iThEj ]  Ck ] ¢ rKs 	�	�	 rKs fTh:iKhSj �  @k ] ¢K¢p��0�$����� k ] �G� �N� w:n � fTh:iKhSj  @vmlPl�w:n ¢
r>s a�c�a  @d ¢be   fKhEiKhSj ]  @k =C¢ r>s 	�	�	 r>s fKhEiKhEj��  @k =C¢K¢p��0�$����� k = �G� �N� kzlPl�kon � d@ Ck ¢qegfKhEiKhSj  @k�n ¢
r>s��	� n j d h   � ¢be   fTh:iThEj ]  @k �C¢ rKs fTh:iThEj�=  Ck �;¢ rKs fTh:iKhSj	�  @k �C¢K¢p��0�$����� k � �G� �N� j l}l�k�n � fKhEiKhSj   j lPl � l}l�k�n ¢
r>s w i n h  Cd ¢qe   fKh:iThEj�=  Ck �^¢ rKs fTh:iThEj �  @k �;¢K¢

p��0�$����� k � �G� �N� � k �3� d@ @k ¢begfTh:iKhSj   � k �9¢
r>s n	
 i a   ¢ e   fKhEiKhSj ]  @k � ¢ r>s fKhEiKhSj��  Ck � ¢K¢p��0�$����� k � �G� �N� k ] l}l{k = lPl{k�n � fKhEiKhSj  Ck = lPl�k ] l}l{k�n ¢r>s a i t n j  8d ¢qegfKhEiKhSj �  @k �C¢bp d�  ¢
r>s d j n t �oj  8d ¢zp�fKh:iThEj   ���9¢be d�  ¢

m J1b o J
\RMaJXJKACb L`Q1Q = A�ACcab WN� �9AC\�Q o�W c r ¤&[�¡n_�L`QKQKA U c�B�L`QX\ = o cau�J o c Q = A u�MaL U bPACb�_ U
W \�ACJXJXACJ
L U A = A U A W c p S �+WNU � o cab o cPu�_�L`QKQKA U c ] L U
o L`� p ACJR� <>= A U A ��WNU AN¤ o�� Q = A WNU
o u o caL p _fL`QKQKA U cb W ACJ
c W Q%\ W c�QXL o c LNc�S ] L U
o L`� p ACJ   JL� <5� Q = A a i t n j U M p A^¢�¤���A�\RLNc�b o JX\RL U b Q = A�A�O9_ pqo \ o Q¤�0�$�{���
\ W c�JKQ U Ma\�Q �+UXW B�u�MaL U bPACb�_ UXW \�ACJXJKACJC¤�LNJ>J = W � c o cIQ = A%L`� W;] A�_ U
W u U LNB��

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# r D

Á�Â� Å5Å ���

� ÅNÅQÁ�ÂËSÅ5Å ���

ËPÅ5ÅÁ�Â

� �

� ¡ Å5Å � * ÅNÅ ���

ËSÅ5Å � * ÅNÅ ��� É���ËSÅ5Å � * Å5Å ���
� ��ËSÅ5ÅQÁ�Â
� � � ¡ Å5Å � * ÅNÅ ���
� ��ËSÅ5Å �	�È	� � Å5ÅQÁ�ÂÊ�� � Å5Å ���

 � Á�Â
� � � �

Y o u�M U A % � <>= A�JXACB o � p L`QKQ o \�A WN� _�L`QKQKA U caJ>LNcab�Q = A�Q W _ W�p�W u o \RL p@WNU baA U

� �����@�@���h������'�'

m JKS9JKQKACB � U
o QKQKACc o c-Q = AxA�O9QKACcabPACb YKW�o c9��\RL p \RM p MaJ WN� �9AC\�Q o�W c % o J�Lk_ UXW \�ACJXJ � � < = A
\ W B�_ oqp L`Q o�W c � ����U AR_ p LN\�ACJ�L pqp Q = A YKW�o c9��bPAR�fc o Q o�W caJ � o c � �&S �  � �
	�	�	�� �   � ¢�¤�� = A U A
^ � , � - 7 $���������	�	�	 � � (�� < W u�MaL U LNc&QKARA�Q = A�\ WNUXU AC\�QXcPACJ
JR¤@��A U AC¯5M o�U A Q = A�JKS9JKQKACB�J#��A �+WNU A
LNc�b�L � QKA U Q = A \ W B�_ oqp L`Q o�W c�Q W ��A>JKQXL`Q o \RL pqp S�AC¯5M o�] L p ACc&QR� � LNB�A p SN¤5Q = A �+W�pqp�W � o cPu"Q = A WNU ACB
J = W M p b = W�p b��
��� §&« { § �  �8 1 4 F HT7 ( R F 4JN=ND�D ��> � ��� � � �
�qF 4L4=<5� �"� ]9o�W MaJ p SN¤`L`_�_ p S o cPu#Q = A>Q U LNcaJ ��WNU B�L`Q o�W c�Q W L pqp^YKW�o c9��bPAR�fc o Q o�W caJ o c � J o B M p QXLNcPA��
W M�J p S WNU W cPA��5S W cPA�S o A p baJ@Q = A JXLNB�A U ACJXM p QR� <>= A U A ��WNU AN¤ � ��� \RLNc%��A ]5o AR��ACb LNJ Q = A U ACJ
M p Q
L � QKA U L�JKAC¯5MPACca\�A WN� � � � ��WNU B�ACbIQ U LNcaJ �+WNU B�L`Q oqW caJR¤5ACLN\ = WN� � = o \ = baACL p J�� o Q = W cPA � WN���
� � F ��Bx� J W B�A�\ = LNcacaA p � " ^ � , � -¥� Z � ��A�\RLNc_ UXW^] A ��WNU LNc&S � � � ��WNU B�ACb Q U LNcaJ �+WNU B�L`Q oqW c@¤
� o J _ U ACJKA U
] ACb@¤aQ = ACc��5SxQ U LNcaJ o Q oq]5o Q�SN¤PQ = o J Q = A WNU ACB o J�L p J W _ UXW^] ACb@�

� ACc W QKA�Q = A�JKS9JKQKACB LNJ �+, ^}_N`�� ��� � -�Q W = o u = pqo u = QVQ = A YKW�o c9��baAR��c o Q o�W c�Q = L`Q ��A�\ W B��
_ oqp AN� < W u�MaL U LNc&QKARA%Q = A�\ WNUXU AC\�QXcPACJXJ WN� Q = A�Q U LNcaJ �+WNU B�A U � � ¤P��A U AC¯&M o�U A

��, ^>_N`�� ��� � - � ��, ^>_N` � �   � ¢ ��� � -
� = o \ = U ACbaM�\�ACJ�Q W Q = A �+W�pqp�W � o cPu p ACB�B�L LNJ�LNc o B�B�ACb o L`QKA#\ W c�JKAC¯&MaACca\�A WN� Q = A � LN\�Q�Q = L`Q
� o J�\ p�W JKACb�MacabPA U LNc&SI\ W c&QKA�O9Q �+,	) -¥¤fLNJ JKQXL`QKACb o c <>= A WNU ACB r �
��§ � �-| 8�8 1�4 F H�7 ( 254�687:9<;>=@?A7:68B@6C4�7 � > J��PHT7:7�= O 7oH [ = � " ^ � , � - > H�7o;�R F 4J�=5D�D �I>

����� ����� � � � ��� � �   � ¢ ��� �

~�A �+WNU A�u o�]9o cPuxQ = A _ UXW5WN��WN� Q = A�\ U Ma\ o L p ¡�ACB�B�L3sP¤@��A�� U JKQ#JXQXMabPSnJ W B�A�_ U
W _�A U Q o ACJ
WN� Q = A�Q U LNcaJ �+WNU B�L`Q o�W c WN� � � �

ÆºÆ µTÇ:ÈÉ�ÊNË



rNr �)��� �����@����Q���

���
	 � ��$���� ��� ���
m \R\ WNU b o cPuIQ W Q = A�L p u WNU
o Q = B WN� �5AC\�Q o�W c sP¤�Q = A U A�L U A Q�� W \RLNJKACJ�baM U�o cPu�Q = A _ UXW \�ACb�M U A
WN� � � ¤aLNJ bPAC\ o baACb o cW�5QKAR_�j9�

 |ay §	��
 ��� �� �bY WNU LNc&S U ACLN\�Q o�W c U M p A WN� Q = A ��WNU B � � e �   / � ¢±p A � o c � ¤ !-7 D/	�	�	 �1¤

Q = A�_�L`QKQKA U c /�� o J o�UXU A � MPQXL`� p AN¤PcaLNB�A p SN¤:/�� � ¤aLNc�b o c � �   � ¢�¤a��A = L ] A%Q = A�\ WNUXU A��
JK_ W cab o cau U ACLN\�Q oqW c U M p A � � e �   � ��¢±p����$�{��� � � �G� ���0/���� A � ¤a� = A U A � � o J �+U ACJ = �


 |ay §	��:f« z � { « � : � � � <>= AuNACcPA U L p \RLNJXAN� � A U AC\RL pqp Q = A c W QXL`Q o�W caJ WN� Q = A � m �
+  -, � 6 ¢���M oqp Q@�&S�Q = A L p u WNU
o Q = B�� +�= LNJ & ] A U Q o \�ACJR¤�LNcab ��W�pqpqW � o cau>Q = AVQ W _ W�p�W u o \RL p
WNU bPA U ¤hQ = A ] A U Q o \�ACJ L U A o c�bPA�O5ACb�LNJ�1 ] ��	�	�	 � 1 
%��¡�ARQ - U LNcPuNACJ W;] A U $�D ��	�	�	��'&%(��
�VLN\ = ] A U QKA�O41 � o J p L`��A p ACbx�&SxL�_�L`QKQKA U c@¤abaACc W QKACb�LNJ � � 7 0 �32 _ 0   1 � ¢����VLN\ = ] A U QKA�Oo J�L p J W LNJXJ o u�cPACbI� o Q = L �+U ACJ = \ = LNcacPA p caLNB�ACJR¤�\RL pqp ACb � � �
Y WNU LNc�S U ACLN\�Q oqW c U M p A WN� Q = A �+WNU B � � e �   /���¢±p A � o c � ¤ !-7 D/	�	�	��1¤�Q = A U A%A�O o JXQXJ
L�Mac o ¯5MPA ] A U QKA�O o c + \RL pqp ACb 1 ��� ¤aJXMa\ = Q = L`Q � ��� � /�� � � A�MaJKA �   /���¢�Q W�U AC\ WNU bIQ = Ao cab o \�ACJ WN� Q = A1_ U ACbPAC\�ACJXJ WNU J WN� 1 ��� LNJ���A pqp LNJ!-�� � � W Q o \�AVQ = L`Q���A = L ] Am/�� F � � o � - "
�   /�� ¢�� Z c�� �   � ¢�¤N��A = L ] A�L�\ WNUXU ACJK_ W cab o cPu U ACLN\�Q o�W c U M p A�LNJ � � e   � � 
��
	 ' ��� � �   � �¥¢K¢Ip�0�$����� � � �G� ����/ � � A � ¤1� = A U A�Q = A ] L U
o L`� p A � � o J ��U ACJ = ��[ WNU A W;] A U ¤���AILNbab-L
b o JK_fL`QX\ = A U>W c�\ = LNcacaA p � o c � �   � ¢ LNJ

�   � ¢zp��0�$����� � �G� �N�
�-� ] � � ]   � ¢� 	�	�	
�-� 
�� � 
   � ¢
�3,y� D  �� o�� c W c9�¥A�O = LNMaJKQ o�] A � ¢

� = A U A � o J>L �+U ACJ = ] L U
o L`� p AN�

��� � � ���M� "#��� ���M� ��*�" ��� � ��� ��)%*�"#�
¡�ARQ ��¤ 1�¤�ARQX\`� U LNcPuNA W^] A U \ p�W JKACbIA�O9_ U ACJ
J o�W caJR¤5Q = L`Q o J W^] A U � H O M =ND � Z c�J W B�A�JKACcaJKAN¤PQ = L`Q
o J�B W baM p�W _�L`QKQKA U c�AC¯&M o�] L p ACca\�A � ¤&Q = A>_�L`QKQKA U c�J WN� Q = A b o JK_�L`QX\ = A U   Q = A � � 	 J�¢1L U A�L pqp Q = Ap ACLNJKQ#Ma_a_�A U � W MacabaJ WN� Q = A _fL`QKQKA U caJ WN� Q = A WNU
o u o caL p �   Q = A¤/ � 	 J�¢�� < = MaJC¤�Q = A¤/ � 	 J�LNc�b
Q = A�� � 	 J"LNbaB o Q�Q = A JXLNB�A o c�JKQXLNca\�ACJR� � ]�� � � � :   /���¢ 7 � ]������ 
 :   � � ¢�� m J�LNc o B�B�ACb o L`QKA\ W c�JKAC¯&MaACca\�AN¤ p ARQ%MaJ�\ W caJ o bPA U�� 7 $ ���.+�!�� � 0" :   /�� ¢�(xQ = A�JKARQ WN��] L p MPACJ�Q = L`Q b W c W Q
B�L`QX\ = LNc&S Q = A�Q = A WNU
o u o caL p /�� � <>= ACc@¤NQ = A ] L p MPACJ WN��� b W c W QVB�L`QX\ = LNc�S�� � A o Q = A U ¤�LNc�bQ = W JKA ] L p MaACJ�L U A�J oqp ACc&Q p S�ACL`QKACc��5S�Q = A�b o JK_�L`QX\ = A U � <>= MaJR¤5u o�] ACc�LNc�S ] L p MPA ��JXMa\ = Q = L`Q
Q = A U A"A�O o JXQXJ�L`Q p ACLNJKQ W cPA / � JXM�\ = Q = L`Q �%"/:   / � ¢�¤9Q = ACcIQ = A�b o JX_�L`QX\ = A U B MaJKQ �+WNU ��L U b �
W c&Q W J W B�A�\ = LNcacPA p � � � Z ckQ = L`Q�\RLNJKAN¤ p ARQ�MaJ#QKACB�_ WNU L U
oqp SnbaACc W QKA -�LNJ�L � Maca\�Q o�W c WN� �L pqW cPAN� - 7��   ��¢��

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# r %

��§ � �-| �38 1�4 F H�7 ( / � B��PHKBbH>; [ 68B8D � H O�M = � H.D�HT7�687ED5BxH�7oJ�= > B��S=Q7 �   ��¢�" �   / � ¢ �
�qF 4L4=<5� � o�] ACc�J W B�A ] L p MPA � ¤���A>LNJ
JXMaB�A�Q = A�A�O o JKQKACc�\�A WN� /�� �+UXW B Q = A WNU�o u o caL p _�L`QKQKA U c�JR¤
J
Ma\ = Q = L`Q �%"�:   /��¥¢��1¡�ARQ � ��A�Q = A�JKARQ WN�fo c�b o \�ACJ#$'#W� � "�:   /�
N¢�(�LNc�b p ARQ �3��A K 
 
�� /�
  � A�O o JKQXJR¤aJ o ca\�A � " :   /��¥¢K¢��m~�S�JKQKAR_�J D�� % WN� Q = A�Q = A \ W B�_ oqp L`Q oqW c�L p u WNU
o Q = B � � ¤aQ = A U A
A�O o JKQXJ J W B�A ] A U QKA�O41 � � o Q = 0 �32 _ 0   1 � ¢ � � �<>= ACc@¤ W c W cPA = LNcab@¤hJ o ca\�A�/�� F � ¤h��A = L ] A�- " �   /��¥¢����"c Q = A W Q = A U = LNcab@¤hQ = A
b o JK_�L`QX\ = A U���WNU ��L U b�J>B�ACJXJXL`uNA � W c&Q W � � �AY WNU ¤a��A = L ] A3�D`����L p MPA � o J�LNc o caJKQXLNca\�A WN� � �
r �GYaM U Q = A U B WNU AN¤&�&S�Q = A J
MP��JKARQ p L`QKQ o \�A�\ W caJKQ U Ma\�Q o�W c@¤ � o J1Q = A�B W JKQV_ U AC\ o JKA �+UXW B Q = A
_�L`QKQKA U caJ WN� Q = A�b o JK_�L`QX\ = A U ¤&J
Ma\ = Q = L`Q�� o J�LNc o caJXQXLNca\�A WN� � � m cab�Q = MaJR¤5J o ca\�A Q = A
_�L`QKQKA U caJ WN� Q = A#b o JK_�L`QX\ = A U J L U A WNU bPA U ACb3Q W _ W�p�W u o \RL pqp S   � o Q = _ U AC\ o J o�W c WNU bPA U F ¢�¤] L p MPA �£\RLNcac W Q%��A�LNc o caJKQXLNca\�A WN� Q = A�_�L`QKQKA U c�J WN� Q = A�b o JK_�L`QX\ = A U Q = L`Q L`_a_�ACL U
  JKQ U
o \�Q p SP¢���A �+WNU A	� �

��� 	 � ��� �M�;�M� � ">& &(���
Y W�pqp�W � o cPunQ = A3bPAR��c o Q oqW c WN� � ¤h��AxJ = W M p b _ UXW;] AN¤ �+WNU LNc&S JXMP��JXQ o QXMPQ o�W c � JXM�\ = Q = L`Q  ^}_N` � �	� � ¢ � LNcab   ^}_N` � �   � ¢ ��� � ¢ � \ p�W JKACb@¤@Q = ACcQ = A�Q�� W \ p�W JXACb _ UXW \�ACJXJKACJ�L U A���ACL�\�fL U ��ACb�\ W cPu U MPACc&QR�A~�AC\RLNMaJKA   � �   � ¢K¢ � 7 � �   � � ¢�¤�Q = L`Q o J

^>_N`�� �
�	� � �$] 4 ^>_N` � �   � � ¢ �	� � �$]  	� ¢

� = A U A �$] 7 � � ^ � , � -¥¤9LNc�b � � ¤ � �$] ¤9LNcab � �   � � ¢�L U A"\ p�W JKACb�� � A�_ U
W;] A  	� ¢ �+WNU Q = A Q�� W\RLNJXACJ WN� � ��U ACJX_�AC\�Q oq] A p SN�

��:f« z � { « � : � � }�|ay § � A \ W c�JKQ U Ma\�Q>Q = A ��W�pqpqW � o cau U A p L`Q o�W c *
* 7 $   ^}_N`�� ���9  � e A ¢ � ^>_N` � �   � ¢ ���P  � e�
A ¢K¢�(

�+WNU LNc&S�\ p�W JKACb � LNcab � ¤aLNc�b A LNcab 
A JKQXLNcab ��WNU

A 7  	�� 
�� �   /�� 5�¢K¢ e  	��� 
�� A ��� ¢ e  	��� 
�� �   ��¢K¢

A 7   �� 
�� ��� 	 ' �  �   /��P5�¢K¢ e   ��� 
�� �0�$����� /��R5 � � �G� �N� /�� � A ���&¢

� o J Q = A>uNACcPA U L pqo�X ACb�_�L U L pqp A p \ W B�_ W J o Q o�W c���� o J�L%B M p Q o JKARQ WN� JXMP��JKQ o QXMPQ o�W caJ W c�b W B�L o c
s*� , / � - ��WNU J W B�A !
¤ U LNcPuNACb W^] A U �&SJ5 ��� o JxL£B M p Q o JXARQ WN� J
MP��JKQ o QXMaQ o�W caJ W c�b W B�L o c

ÆºÆ µTÇ:ÈÉ�ÊNË



r s �)��� �����@����Q���

s*� , � � -�� s � , / � - �+WNU J W B�A�!X¤ U LNcauNACb W^] A U �&S ��¤&� = A U A �+WNU LNc�S � " � ¤ p ARQ 5 � � 7 � � s � , / � - �
LNc�b � 7 � � s � , � ��-¥¤ ��A = L ] A�� 7 ���85 � � ¤>LNcab���A U AC¯5M o�U A/5 � � � � 7 ��� 5 � � ��� o J3L
B M p Q o JKARQ WN� Q = A A p ACB�ACc�QXJ �+UXW B � � � W QKA Q = L`Q �"¤ � LNcab � U LNcPuNA W;] A U L pqp L`_a_ UXW _ U
o L`QKA
B M p Q o JKARQXJR�

Z c&QXM o Q o�] A p SN¤;��AVMaJKA A LNcab 
A Q W � pqp MP_�Q = A�b o ��A U ACca\�ACJ�\RLNMaJXACb��&S � LNcab � �   � ¢��1[ WNU A
JX_�AC\ o ��\RL pqp S�� L B�ACJXJXL`uNA �   / � 5�¢�B�L;S���A �+WNU � L U bPACb3Q W � � 	 ' �  �   / � 5�¢V�5S�Q = A"b o JK_�L`QX\ = A U o c
� �   � ¢�� � M U Q = A U B WNU AN¤ oq� L�u�MaL U baACb�_ U
W \�ACJXJ A ��� o JVQ U
o uNuNA U ACb ��U
W B � ¤&Q = ACc �+UXW B � �   � ¢�¤
��A = L ] A�Q = AI\ WNU
U ACJK_ W cab o caunu�MaL U bPACb�_ U
W \�ACJXJ3���$�{���W/ � 5 � � �G� ���W/ � � A � �kQ U
o uNuNA U ACb@��fcaL pqp SN¤NL�B�ACJXJ
L`uNA W c�\ = LNcacaA p � � o Q = L�c W c9��B�L`QX\ = L`� p A�\ W c&QKACc�Q�� oqpqp ��A ACL`QKACc��5S � �   � ¢��

� A�_ UXW^] A * o J�L���ACL�\I��L U ��ACb�\ W cau U MPACca\�A%Ma_nQ W � � �
 ¢qY WNU LNc&S�\ p�W JKACb�A�O9AC\RMPQ o�] A \ W c�QKA�O9Q 6 ,	) -¥¤���A = L ] A
6 , ^}_N`�� ���5  � e A ¢�- � ^>_N`�� r>s � � ���&  � e � � e A ¢

6 , ^>_N` � �   � ¢ ���9  � e 
A ¢�- � ^>_N` � �   � ¢ rKs � � �	�5  � e � � e 
A ¢
� = A U A ^ � , � -!B ^ � , � � -�79D5¤PJ W Q = L`Q � �   � ¢ rKs � � 7 � �   � r>s � � ¢�� � LNB�A p SN¤ * o J�L \ p�W JXM U A
WN� \ p�W JKACbnA�O5AC\RMPQ oq] A \ W c&QKA�O5QXJ#MP_�Q W � � �
 ¢ � A�c W �dJ = W � Q = L`Q * o J�L U ACbaMa\�Q o�W c � o J o B M p L`Q o�W ckMP_Q W � � � A W c p SkbPARQXL o�p Q = Ac W c9�¥Q U
o�]9o L p \RLNJKACJ o cIQ = A �+W�pqp�W � o cPuP�

  D;¢ Z�� Q = A U A o JhL"B�ACJ
JXL`uNA �   /��R5 � ¢ o c � ¤NQ = A U
o u = Qh_�L U Q \RLNc ��WNU ��L U baACb o Q Q W L"B�ACJXJ
L`uNA
� � 	 ' �  & �   / � 5 � ¢ �&S�Q = A b o JK_�L`QX\ = A UVo c � �   � ¢�� < = o J U ACbaM�\�Q o�W c o J�J o B M p L`QKACb o c�Q = A p A � Q�_fL U Q�5SIc W�U ACbaMa\�Q oqW c@¤aLNcab���A�LNbab�Q = A cPAR� JXMP�fJKQ o QXMPQ o�W c25 � o c&Q W �#�

  r ¢�� o B oqp L U
p SN¤ o�� Q = A U A o J%L�B�ACJXJXL`uNA �   � � ¢ o c � ¤ ��WNU J W B�A � � " � ¤ Q = A U
o u = Q%_fL U Q
\RLNcIACL`QXJ>Q = A�B�ACJXJXL`uNA��5S�Q = A�b o JK_�L`QX\ = A U o c � �   � ¢�� <>= o J U ACbaMa\�Q oqW c o J�J o B M p L`QKACbx�&Sxc W
U ACbaMa\�Q o�W c o cIQ = A p A � Q�_�L U Q>LNcab���A%LNbab � �@o c�Q W � �

  % ¢ Z � L U ACbaM�\�Q o�W c MaJKACJ%Q = A U ACLN\�Q o�W c U M p A � � e �   / � ¢ºp A � Q W \ W caJXMaB�A3L�B W�p AC\RM p A� ��� � e �   /�� 5�¢ o cQ = A p A � Q _�L U Q �+WNU J W B�A 5 " � LNcab ^ r �   � � ¢;7 s � , � ��-¥¤ o Q \RLNc-��A�J o B��
M p L`QKACb��&S \ W c�JXMaB o cau�Q = AB W�p AC\RM p A � � � � e � � 	 ' �  �   / � 5�¢ o c�Q = A U
o u = Q3_�L U QIM�J o cPu-Q = A\ WNU
U ACJK_ W cab o cau U ACLN\�Q o�W c U M p A � � e   � � 
��
	 ' � � � �   � ��¢K¢>pA���L����� � � �G� ��� /�� � A � ¤5��AC\RLNM�JKA WN��   /�� 5�¢ " �   /�� ¢ �&S�¡�ACB�B�L�g5� <>= A�bPA U
oq] L`Q o�] ACJ L U A JKQ o�pqp�o c * MP_nQ W � ¤�� o Q = ��J = U
o cE\9JQ W � ��$ 5�(�¤aLNcab � A�O9_�LNcab�J�Q W � � $ � � � 5�(�� � A"LNJXJXMaB�A �@��\ W c ] A U J oqW c3� = ACc�cPAC\�ACJ
JXL U S
Q W u�MaL U LNc&QKARA 5 � � � 7 � � � 5 � � o \�A ] A U JXL9�

  s&¢ � o B o�p L U Q W   % ¢ ��MaQ�Q = A p A � Q�_�L U Q>\ W caJXM�B�ACJ L�B W�p AC\RM p A � � � � e �   / � 5 � ¢�¤a� = A U A;5 �
o J c W Q ��UXW B �#� <>= ACc�Q = A U
o u = Q�_�L U Q J o B M p L`QKACJ>Q = o J U ACbaMa\�Q oqW c��&S�� U JKQ �+WNU � L U b o cPu�Q = A
B�ACJXJXL`uNA �   /�� 5 � ¢�Q W Q = A#B�ACJ
JXL`uNA � � 	 ' �  & �   /��R5 � ¢VLNJ o c   r ¢�¤9Q = ACcx\ W caJXM�B o cPu�Q = A�B W�p AC\RM p A� �R5 � �� e � � 	 ' �  & �   /��P5 � ¢�� � A�O9_�LNcabaJ>Q W � � $ � � � 5 � (��
���	��
 ÃL£�µ.¸�«x£�¦ «x¿.£�¹x£�¦@«C¹x¬®ª{«x¬®¸�µ ¸�·E«x¿.£�¦C¥.¨.¦@«x¬¾«x¥L«x¬»¸�µ � ¸�µ «x¿$£ ¦C£{« ¸�·E�°�¹x¬»°�¨$³®£�¦ 
 6

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# r g

��������� 	
	 ���  	������� ������ 	 �  	
��� � �
� ��� � � 	 ' �  �

� � 	 ���

�

�������! ' � #" � �$ ' �&% � �'�

� ��� � � 	 ' �  �

� � 	 �(�

�

� ��� � ��)+*-,�.�/�0 	 ' �  �

� 	 � �
1

� 	 � �

Y o u�M U A�sP�VF>ACb�Ma\�Q o�W c�� o J o B M p L`Q o�W c o c .�u W Q = UXW MPu = 0�\RLNJKA
  g�¢ <>= A �0�$�����V/ � 5 � � �G� ����/ � � A � � o c 
A WN� Q = A U
o u = Q�_�L U Q�\RLNc ��A U ACbaM�\�ACb£Q W

  A ���5¢ 5 � � �5S�Q = A & �'�3$�( U M p AN� ~�AC\RLNM�JKA���A = L ] A/5 � � � � 7 ��� 5 � � ¤VQ = A U ACJXM p Q WN� Q = A
U ACbaMa\�Q o�W c�AC¯5MaL p JxQ W A �   ��� 5 � � ¢�¤ Q = L`Q o J A � ��� <>= o J U ACbaM�\�Q o�W c o JIJ o B M p L`QKACb��&S�c W
U ACbaMa\�Q o�W c o c�Q = A p A � Q�_�L U QR��� W ��A ] A U ¤aQ = A#_ UXW \�ACJXJ � ��AC\ W B�ACJ � e A ��� ¤PLNcab � J = U
o cE\9J
Q W � � $ � (��

  i�¢ Z � L U ACbaM�\�Q o�W c o c ]NW�pq] ACJ A � � ��UXW B A WN� Q = A p A � Q#_�L U QR¤ �+WNU J W B�A � " � ¤ o Q#\RLNc
��A�J o B M p L`QKACb��&Sx� U JXQ U ACbaMa\ o cau�Q = A%\ WNUXU ACJX_ W c�bPACc�Q ���$�{����/��R5 � � �G� �N��/�� � A ��� �+UXW B 
Ao c�Q W A � ��LNJ o c   g�¢��<>= AV� o J o B M p L`Q o�W c WN�aU ACbaMa\�Q oqW caJ o c * o JhL p J W"oqpqp M�JKQ U L`QKACb��5S�Q = A b o L`u U LNB o c Y o u�M U A�sP�
 �
 ¢ � W caJ o bPA U
o cPukQ = An�fL U � U AR��caACB�ACc�QR� Y oqU JKQR¤ o Q o J�ACLNJKS Q W \ = AC\�\®Q = L`Q * _ U ACJKA U
] ACJ
JXQ UXW cPu ��L U ��JR� [ WNU A W;] A U ¤�LNJ�b o JX\RM�JXJKACb L`� W;] AN¤���A = L ] A�Q = L`Q * o J�L p J W L U ACbaM�\�Q o�W c
� o J o B M p L`Q o�W cxMP_�Q W � � <>= A U A �+WNU AN¤ * U AR��cPACJ���ACL�\I��L U ��JC�

<>= A Q�� W _ UXW \�ACJ
JKACJ o c  	� ¢VJXL`Q o J � S U A p L`Q o�W c * � o Q = � LNJ � � ¤ � LNJ � �$] ¤ A LNcab 
A LNJ
D5¤�Q = A U A �+WNU A�JXL`Q o J � S�Q = A ��ACL�\���L U ��\ W cau U MPACca\�A � * � � ��ACca\�AN¤���A _ UXW^] ACb  	� ¢ �+WNU Q = A.�u W Q = UXW MPu = 0�\RLNJKAN�
��
 ��� �� }�|�y § � A���M o�p bIL�J o B oqp L U�U A p L`Q o�W c * ¤P��MPQ�� o Q = A LNcab 
A LNJ �+W�pqp�W ��JR�

A 7 ��� 
�� A ���

A 7 ��� 
�� �0�$����� /��P5 � � �G� ���0/���� A ���

ÆºÆ µTÇ:ÈÉ�ÊNË



r i �)��� �����@����Q���

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

� � 	 ���

�

�������! ' � #" � �$ ' � % � � �
� � 	 ���


�

� ��� � � 	 ' �  �� ��� � � 	 ' �  �

Y o u�M U A%g5�VF>ACb�Ma\�Q o�W c�� o J o B M p L`Q o�W c o c . Y MaB�_>0�\RLNJKA

LNc�b�Q = A U ACbaM�\�Q o�W cI� o J o B M p L`Q o�W c oqpqp MaJXQ U L`QKACb o cIQ = A�b o L`u U LNB WN� Y o u�M U A%g5�

� ���#����	�*�'��X��� �>�¤( �L* � *��@����� ���

Z c Q = o Jk_�L`_�A U ��A = L ] A o c&Q UXW baMa\�ACb�Q = A®L`_a_ p�o ACb YKW�o c9��\RL p \RM p MaJR� < = A L`_a_ pqo ACb YKW�o c9�
\RL p \RM p MaJ o c = A U
o QXJ o QXJ%\RL`_�L`� o�pqo Q o ACJ WN� \ W B�B Mac o \RL`Q o�W c�LNcab-\ W ca\RM UXU ACca\�S ��UXW B Q = A�_fM U A
YKW�o c9��\RL p \RM p MaJ�LNcab�J
MP_a_ WNU QXJ ] L p MPA��¥_fLNJXJ o cPuP� <>= A W cPA�J o u�c o ��\RLNc�Q�A�O5QKACc�J o�W c pqo ACJ o c�_ UXW �
]9o b o cPu�Q = A�_ W ��A U�WN� _�L`QKQKA U c B�L`QX\ = o cPuP� <>= M�JR¤�Q = AnL`_a_ pqo ACb Y�W�o cP��\RL p \RM p MaJ o J�LB WNU A
_ U AC\ o JKA>LNcab U ACL pqo JKQ o \�B W baA p \ W B%� o c o cPu"� W Q = � Maca\�Q o�W c�L p LNcab�\ W ca\RM U
U ACc�QV_ UXW u U LNB�B o cPuP�

�"M U \RL p \RM p MaJ o J%Q = MaJ . o B�_�M U A 0 o c-Q = A3JXACcaJKA WN� m �fLNb o LNcab Y W M U cPARQ 	 J�L`_a_ pqo ACb|/��
\RL p \RM p MaJ�, D5-¥� � AnQ W5W A�O5QKACcab LNc L U \ = ARQ�S&_fL p caLNB�A��¥_�LNJ
J o cPu\RL p \RM p MaJ � o Q = _ U L`u�B�L`Q o \
\ W c�JKQ U Ma\�QXJR¤ o c WNU bPA U Q W _ UXW^]5o baA L � M pqp JKACB�LNc&Q o \RJ"Q = L`Q = LNcab p ACJ U ACL pqo JKQ o \ p LNcPu�MaL`uNA � ACLZ�
QXM U ACJV� o Q = W MPQV\RM�B%��A U J W B�A>ACca\ W b o cPu�JR� Z Q o JV� WNU Q = c W Q o \ o cPu�Q = L`Q pqo \NA o cW, D5-¥¤5��A#b o JKQ o c9�
u�M o J = ��ARQ���ARACc ] L U
o L`� p ACJ�LNcab�caLNB�ACJR¤�L"b o JKQ o c�\�Q o�W c�Q = L`Q o JhJKA p b W B�B�LNbaA o c%_�M U A�\RL p \RM pqo �
� o ca\�A���A L o B Q W _ UXW^] A L�_ UXW u U LNB Q U LNcaJ �+WNU B�L`Q o�W c�\ WNUXU AC\�QR¤���A bPAR��cPA�Q = A�AC¯&M o�] L p ACca\�A
W c W _�ACc QKA U B�JR¤�Q = W JKA�� = o \ = \ W c&QXL o c �+U ARA ] L U
o L`� p ACJR� m ��LNb o LNcab Y W M U cPARQ�L U A�L`� p A�Q W
U AC¯&M oqU A�Q = A o�U QKA U B�J#Q W = L ] A�c W3��U ARA ] L U�o L`� p ACJR¤�J o ca\�A Q = A o�U u W L p o J Q W _ UXW^] A _ U
W _�A U Q o ACJ
WN� _ UXW u U LNB A�O5AC\RMaQ o�W c   caLNB�A p S3Q = A%\ WNUXU AC\�QXcPACJ
J WN� JKAC\RM U
o Q�S3_ UXW Q W \ W�p J�¢��

�"M U \ W B�_ oqp L`Q o�W cIJX\ = ACB�A%\RLNc���A�JKARACc�LNJ�Q = A�\ W B � o caL`Q oqW c WN� Q�� W �fLNJ o \"JKQKAR_�JR��b o J��
_fL`QX\ = o caunLNcab ��WNU ��L U b o cPuP� <>= A�bPACJ o u�cLNcab \ WNUXU AC\�QXcPACJXJ WN� Q = A�b o JK_�L`QX\ = A U ACJXJKACc&Q o L pqp S
JXQKACB�J �+UXW B _�L`QKQKA U ckB�L`QX\ = o cPu3Q = A WNU SN¤f� = oqp A o c�JKA U Q o cPu�LNc o c&QKA U caL p@�+WNU � L U b o cau�JKQKAR_ o c
\ W B�B Mac o \RL`Q o�W caJ o J L�caL`QXM U L p@o bPACL9¤9� = o \ = o c&QXM o Q o�] A p S3b W ACJ�c W Q>\ = LNcPuNA%_ UXW \�ACJXJ ��A = L ] �
oqWNU � ��L U
o�W MaJ � WNU \9J u o�] A ��WNU B�L p Q U ACL`QXB�ACc&QXJ WN� Q = A o c&QXM o Q oq] A#\ WNUXU AC\�QXcPACJXJ WN� ��WNU � L U bPA U JR¤
o c�\ W c�QKA�O9QXJ b o ��A U ACc&Q ��U
W B W M U JC� Y WNU o caJKQXLNca\�AN¤ ��WNU � L U bPA U J W \R\RM U�o c�B W baA p J WN� \ W ca\ U ARQKA
b o JKQ U
o �fMPQ o�W c o c3Q = A�/���\RL p \RM p M�J�, D�s�¤ � -¥��� � \ W M U JKAN¤ W M U o c�QKA U ACJXQ o c �+WNU ��L U bPA U J = LNJ ¯&M o QKA
b o ��A U ACc�Q1B W Q o�] L`Q o�W caJC� Z c�_�L U Q o \RM p L U ¤ W M U b o JK_�L`QX\ = A U B�LCS �+WNU � L U b�B�ACJXJ
L`uNACJ W c�JKA ] A U L p
\ = LNcacPA p JR¤fQXL�\ o cPu�B�ACJ
JXL`uNA�\ W c�QKACc&QXJ o c&Q W LN\R\ W Mac�QR¤�Q = A U AR�5Sn_�A UX��WNU B o cPu�J W B�A�bPACB M p Q o �

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# r �

_ p A�O o cPuP��� W ��A ] A U ¤fQ = A�_ UXW5WN� QKAC\ = c o ¯5MPACJ�LNcab W � Y AC\�Q o�] A   � = o \ = \RLNcI��A�JXMaB�B�L U�o�X ACbILNJ
. � M pqp L`��JXQ U LN\�Q o�W c#0�¢>L U A�¯&M o QKA�J o B o�p L U �

m J U ARu�L U baJ o B�_ p ACB�ACc&QXL`Q o�W c@¤5��A�\ p L o B�Q = L`Q W M U Q U LNcaJ ��WNU B�L`Q o�W cI\RLNc���A o c�QKARu U L`QKACb
ACLNJ oqp S o cxQ = A�Q = A"\RM UXU ACc&Q �NW � LNB p JKS9JKQKACB , DRjT-¥� <>= A �NW � LNB p JKS5JXQKACB o J ��M oqp Q W cIQ W _ WN�
�"� Y AC\�Q oq] A � LNB p , D r -¥¤PL%b o L p AC\�Q WN� [�¡V¤&� = o \ = � ACL`QXM U ACJ�L J W _ = o JKQ o \RL`QKACb�_�L`QKQKA U cIB�L`QX\ = �
o cPu \ W B�_ oqp A U , DND5-¥���"M U Q U LNcaJ ��WNU B�L`Q o�W c3c�L`QXM U L pqp S�QXL�\NACJ>_ p LN\�A#��ARQ���ARACcIQ = A#Q�S&_ o cPu LNc�b
_fL`QKQKA U c-B�L`QX\ = o cau�\ W B�_ o�p L`Q o�W c _ = LNJKACJ WN� Q = A�A�O o JKQ o cau�\ W B�_ oqp A U ��[ WNU AxJ o u�c o ��\RLNc&Q p SN¤
Q = o J�J = W M p b ��A�Q = A W c p SkLNbab o Q o�W c@� Z c_fL U Q o \RM p L U ¤ W M U J W�p MPQ o�W c b W ACJ c W Q U AC¯5M o�U A�LNc&S
B W b o ��\RL`Q o�W c WN� Q = A�A�O o JXQ o cPu U Mac&Q o B�A�JKS9JKQKACB J o ca\�A�Q = A YKW�o c9�¥_�L`QKQKA U cJXS5ca\ = UXW c o�X L`Q o�W c
U ACB�L o caJ LNJ���A ��WNU AN� Z Q o J � WNU Q = W ��JXA UX]5o cPu�Q = L`Q�L b oqU AC\�Q o B�_ p ACB�ACc&QXL`Q o�W c WN� _�L`QKQKA U c
B�L`QX\ = o cau�L`Q�Q = A U Mac&Q o B�A p A ] A p � W M p b J o u�c o �f\RLNc�Q p S£\ W B�_ p�o \RL`QKAnQ = A�B�LNcaL`uNACB�ACc&Q WN�
B�ACJXJXL`uNA�¯5MPACMPACJR¤@� = o \ = � W M p b�Q = ACccPARACb Q W ��A J
\RLNcacPACb o ckJKACL U \ = WN� B�L`QX\ = o cPunB�ACJ��
J
L`uNACJ ��A �+WNU A�\ W caJXM�B o cPu Q = ACB�� m J�L J o bPA"c W QKAN¤aLNcIL`QKQKACB�_aQ�Q W Q U LNcaJK_ p LNc�Q W M U \ W B�_ o�p LZ�
Q oqW c�JX\ = ACB�A�Q W L�J o B oqp L U A�O5QKACcaJ o�W c WN� Q = A�/���\RL p \RM p M�J�� W M p bI��A"_ UXW � p ACB�L`Q o \`¤aJ o ca\�AN¤ o c
Q = A)/���\RL p \RM p M�JR¤aQ = A U AC\�A o�] A U J W c�J W B�A \ = LNcacaA p L U A JX\RL`QKQKA U ACb o c�Q = A � M pqp _ UXW u U LNB LNc�b
B o u = Q�A ] ACc�c W Q>��A�\5c W � cnJXQXL`Q o \RL pqp SN�

<>= A o c&QKARu U L`Q o�W c WN� _fL`QKQKA U c�B�L`QX\ = o cPu o c�Q W Q = A YKW�o c9��\RL p \RM p MaJ o J�_�L U Q WN��W M U A5� WNU Q
Q W bPA ] A p�W _�L _ U LN\�Q o \RL p \ W ca\RM UXU ACc&Q�_ U
W u U LNB�B o cau p LNcPu�MaL`uNA#� o Q = � U BdJKACB�LNc&Q o \RL p���W M�c9�
b�L`Q o�W caJ   LxJ o B oqp L U A5� WNU Q o J �+WNU�o caJKQXLNca\�A+�9\RL p L , D � -+¢�� Z c W M U�W _ o c o�W c@¤�Lx_ UXW u U LNB�B o cPu
p LNcPu�MaL`uNA o J B WNU A"Q = LNcILNc�LN\R\RMaB M p L`Q o�W c WN� � ACL`QXM U ACJR� <>= L`Q o JC¤ � ACL`QXM U ACJ o c�QKA U LN\�Q�J W B�A��
Q o B�ACJ o c3M�cPA�O5_�AC\�QKACbx� LCS9JR¤PACJK_�AC\ o L pqp S�� = ACc o c�Q o B�L`QKA p S�ACc&Q�� o caACb@��� A U AN¤P��A o c&Q UXW baMa\�A
L p uNAR� U L o \�_�L`QKQKA U caJ�LNJ �+WNU B�L p L U u�M�B�ACc�QXJ WN� \ = LNc�cPA p bPAR��c o Q oqW caJR� ��W�o cPu�J W ¤9��A�_ U
W;]9o bPA
L�B WNU A \ W c ] ACc o ACc&Q   WNU .�A�O9_ U ACJXJ oq] A 0�¢ p LNcPu�M�L`uNA%Q W _ UXW u U LNB�B�A U JR�zY UXW B Q = L`Q _�A U JK_�AC\6�
Q oq] AN¤�_�L`QKQKA U c B�L`QX\ = o caunLNcab Y�W�o c9��\RL p \RM p M�J#L`_�_�ACL U Q W�pqo�] A���A p�p Q W uNARQ = A U ¤ � o Q = B MaQXMaL p
��ACcPAR��QXJR�

Z c�_ U A ]9o�W MaJ�� WNU \�¤���A = L ] AbPACJ o u�cPACb�LNc W � Y AC\�Q�� WNU�o ACc�QKACb�A�O9QKACcaJ o�W c WN� Q = A YKW�o c9�
\RL p \RM p MaJ|, i5¤ D % -¥¤�� = o \ = L`_a_�ACL U ACb Q W ��A�B WNU A�b o  �\RM p QR� <>= A-b o  �\RM p Q o ACJ U ACJ o baA o c
Q = A U AR��cPACB�ACc&Q WN� Q = A�JXS5ca\ = UXW c o�X L`Q o�W ck��A = L ]9o�WNU�WN�VW � Y AC\�QXJ��5SkM�J o cPuxQ = A o c = A U�o QXLNca\�A
_fL U LNb o u�B�� � A�J W�p�] ACb Q = A�_ U
W � p ACB �5S-bPACJ o u�c o cPuLbPA pqo \RL`QKA���L;S WN�#U AR� U�o Q o cPu YKW�o c9�
_fL`QKQKA U caJ#L`Q�Q = A \ p LNJXJ p A ] A p � � W ��A ] A U ¤@Q = A o c�Q U
W baM�\�Q o�W c WN� L p uNAR� U L o \�_�L`QKQKA U caJ o c YKW�o c9�
_fL`QKQKA U caJ o B�_�LN\�QXJhQ = o J \ p LNJ
J�� U AR� U
o Q o cPu�B�AC\ = LNc o JXB�� < = A o c�QKA U LN\�Q oqW c o J c W Q o B�B�ACb o L`QKA p S
\ p ACL U � . _�Q W c W ��¤P��A�L U A�LC� L U A WN� c W�W � Y AC\�Q�� WNU�o ACc�QKACb p LNcPu�MaL`uNA�� = A U A"Q = A ��WNU B�L p L U �
u�M�B�ACc�QXJ WN� B�ARQ = W baJ \RLNc ��AV_�L`QKQKA U caJR� � A Q = M�J�_ p LNc�Q W"o c ] ACJXQ o u�L`QKA�J
Ma\ = L \ W B � o caL`Q oqW c
WN� _�L`QKQKA U c�B�L`QX\ = o cPu�LNcab o c = A U
o QXLNc�\�AN¤5� W Q = L`Q Q = A%\RL p \RM p MaJ LNcab p LNcPu�M�L`uNA p A ] A p �

ÆºÆ µTÇ:ÈÉ�ÊNË



r � �)��� �����@����Q���

� � �C���@�V���1��'

, DN-�[ � m ��LNb o LNcab �#� Y W M U cPARQR��[ W � o�p A ] L p MPACJR¤�caAR��c�LNB�ACJR¤VLNcab£JKAC\RM U Ax\ W B�B Mac o �
\RL`Q o�W c@� Z c �bF 4JN=�=I;T6�7 U D�4=<WB��E= D��KB�� '������ , � � �;'
	 9 � , � '�� ���&( [ RE4.D�6 M [ 4�7
�bF 6�7�JQ6»R O =5D�4=< �bF 4 U F H [¤[ 687 U � H�7 U M H U =ND � �� � ��� � @ � ¤�_�L`uNACJ%DRj`s �fDNDCg5¤ r jNjPD`�

, r -�F��f[�� m B�LNb o�W ¤ Z ����LNJKQKA pqp LNc o ¤9LNc�b � �±�9LNcPu oqWNU u o ���"cn� o J o B M p L`Q oqW caJ �+WNU Q = A%LNJKS9c9�
\ = U
W c W MaJ / �&\RL p \RM p MaJR� � �S=�4 F =B@6@J�H O�� 4 [ R M B�= F�� JQ6x=57oJN= ¤�D t g   r ¢�� rNt D�� % r sP¤VD tNt � �

, % - � �T~�A UXU S%LNcab � �K~ W Mab W�p � <>= A \ = ACB o \RL p L`�fJKQ U LN\�Q�B�LN\ = o cPAN� � �S=�4 F =B@6@J�H O�� 4 [ R M B�= F
� JQ6x=57�J�= ¤ t i   D;¢�� r DL� � r s � ¤�D tNtNr �

, s�- �#�LY W M U cPARQR� � �S=��S4�687:9 � H O J MSO M D � H � H O J MSO M D�<54 F 9 6�D5B F 6�� M B�=�; � 4 �Q6 O = �bF 4 U F H [¤[ 687 UN�
T = � Q = ACJ o JR¤ �V\ W�p A T W�p S&QKAC\ = c o ¯5MPAN¤ T L p L o JXACLNM@¤ � W^] �hD tNt � �

, g$- �#��Y W M U cPARQ LNcab � � � W c�Q = o A U � <>= A U A��aA�O o�] A%\ = ACB o \RL p L`��JKQ U LN\�Q#B�LN\ = o cPA%LNcab�Q = A
Y�W�o c9��\RL p \RM p M�JR� Z c �qF 4JN=�=�;�6�7 U D�4=< B��S=�D��KB�� '������ , � � �;'
	 9 � , � '�� ���&( [ RE4.D�6 M [
4�7 �bF 6�7�JQ6»R O =5D�4=< �qF 4 U F H [ [ 687 U � H�7 U M H U =ND � �� � ��� ��� � ¤a_�L`uNACJ % � r � % � g5¤ D tNt i5�

, i$- �#��Y W M U cPARQR¤ �#�V¡�LNcaA ] AN¤ ¡V��[�L U LNcPuNARQR¤>LNcab � �VFIHACB%SN� Z c = A U
o QXLNca\�A o c£Q = A YKW�o c
\RL p \RM p M�JR� �S4 MSF 7oH O 4�< � 4 U 6@J�H�7o; '0O U = � F HT6@J �bF 4 U F H [¤[ 687 UN¤�gK�&� r % �5i t ¤ r jNj % �

,®�L- �#�}Y W M U cPARQR¤P¡��9[�L U LNcPuNARQR¤��#�9¡�LNcPA ] AN¤PLNcab � �5FIHACB SN� Z B�_ pqo \ o Q1Q�S&_ o cPu ?L p L [�¡ �+WNU
Q = A YKW�o c9��\RL p \RM p MaJR� Z c �bF 4J�=�=I;�687 U D34=<��KB��@,�7�B�= F 7oHKB@6@4�7�H O�� 4�7 <= F =57oJN=�4�7 � 4�7oJ MSF 9
F =Q7oJ ( � �S=I4 F=( � ���	 �
!#"$� �&% � ¤�¡ � � �kD r s % ¤�_�L`uNACJ D t i � r D r ¤hD tNt �&�

, � - T � ��L U bacPA U ¤ �"��¡ LNcPA ] AN¤ LNc�bk¡V� � o JX\ = o \f�%¡ o cPACL U"�+WNU ��L U bPA U JR� Z c �bF 4JN=�=I;T6�7 U Dy4=<
B��S= @('�B��@,�7�B�= F 7oHTB@6C4�7oH O�� 4T7 <Q= F =Q7oJ�= 4�7 � 4�7oJ MSF�F =57oJ ( � �E=I4 F)( � ���	 �
!#" D ��� �	� ¤
¡ � � � r �`i9D`¤�_fL`uNACJ>saDCg ��s % j9¤ r jNj % �

, t -*)���� W cabaL3LNcab � �,+ W J = o baL9� �"c U ACb�Ma\�Q o�W c9�¥��LNJXACb�_ UXW \�ACJXJ JXACB�LNc�Q o \RJR� � �S=I4 F =QB@6CJ�H O
� 4 [ R M B�= F�� JQ6x=57oJN= ¤�DCg9D   r ¢�� s % � ��s � i5¤VD tNt g5�

, DRj.-¤Y���¡�A YPACJ
JXLNc�QR� <>= A ��W � LNB p JKS9JKQKACB��)� WN� Q�� L U A�LNcab b W \RM�B�ACc�QXL`Q oqW ckL ] L o�p L`� p A L`Qu hPh a l.-�- a i t � wPw i !0/ �	� d � i /21 d,-�3 c8! i$� w ¤aD tNt � �
, DNDN-¤Y��Z¡�AzYPACJ
JXLNc�Q1LNcab ¡��N[�L U LNcPuNARQR�f�#_aQ o B o�XCo cPu�_fL`QKQKA U c9��B�L`QX\ = o cPuP� Z c �qF 4JN=�=�;�6�7 U D 4=<

B��S= � B�� '����4� , � � �;'
	 ,�7�B�= F 7oHTB@6C4�7oH O5� 4�7 <= F =57�J�=¤4�7�1 M 7oJLB@6@4�7�H O �bF 4 U F H [¤[ 687 U
� , � 1 � D �6� @	� ¤�_�L`uNACJ r i � % �&¤ r jNjPD`�

, D r -87 � ¡�A U
W SN¤ � � �#W�pqo uNA X ¤#LNcab =QB H O � Q = A �#� Y AC\�Q o�] A � LNB p �5S5JXQKACB�¤ ] A U J oqW c % � j>�&�
� WN� Q�� L U A%LNcabnb W \RMaB�ACcaL`Q o�W c�L ] L oqp L`� p A�L`Q u h}h a l.-9- ! iL� w / �	� d � i /21 d,- ¤ r jNj % �

NPO�Æ�NRQ



���������
	 �
������������������������������ ����!���
��"��������������$# rNt

, D % -�� � [�L�LNcab-¡�� [�L U LNcPuNARQR� ��O5_ U ACJXJ o�] A�JXS5ca\ = UXW c o�X L`Q o�W c Q�S&_�ACJ �+WNU o c = A U
o QXLNc�\�A o c
Q = A YKW�o cn\RL p \RM p MaJR� Z c �bF 4J�=�=I;�687 U D 4=<)B��S=�@�DNB ' DN6@H�7 �&( [ RS4.DN6 M [ 4�7 �bF 4 U F H [¤[ 687 U
� H�7 U M H U =5D�H�7o; �&( D5B�= [ D � ' � � '�� D �6� � � ¤f¡ � �G� r � t g5¤�_�L`uNACJ r j � % i5¤ r jNj % �

, D�s�-�[ ��[�A UXUXW LNcab � ���9LNcPu oqWNU u o ���"cLNJKS9ca\ = UXW c�S o cc�LNB�A��¥_�LNJXJ o cPu�\RL p \RM pqo � Z c �bF 4�9
J�=�=I;�687 U DV4�< B��S= D��TB�� ,�7�B�= F 7oHKB@6@4�7�H O*� 4 O�O 4 � M 6 M [ 4�7 '0M Bx4 [ HTBxH ><� HT7 U M H U =ND > H�7o;
�bF 4 U F H [¤[ 6�7 U � , ��' � � � � �	� ¤�¡ � �G�kD�sNs % ¤f_�L`uNACJ � gNi � � iK�&¤hD tNt � �

, DCg$-�F���[ oqp cPA U ¤ � � T L UXUXW �%¤ LNcab � � � L p \NA U � m \RL p \RM p MaJ WN� B W � oqp A _ UXW \�ACJXJKACJR¤�_�L U QXJ Z
LNcab ZIZ � ,�7 <Q4 F [ HTB@6C4�7 HT7o; � 4 [ R M BxHTB@6C4�7 ¤ DRjNj9�qD���s�j3LNcabnsaD��S�T�&¤hD tNtNr �

, DCi$-�F��%[ oqp cPA U LNcab � �¤�9LNcPu o�WNU u o � ~ L U ��ACb � o J o B M p L`Q o�W c@� Z c �qF 4JN=�=�;�6�7 U D 4=< B��S=@ � B���,�7�B�= F 7oHTB@6C4�7oH O � 4 O8O 4 � M 6 M [ 4�7 '0M Bx4 [ HTBxH >3� HT7 U M H U =ND > H�7�; �bF 4 U F H [¤[ 687 U
� , ��' � � � � D � ¤ ]NW�p M�B�A�¡ � � �Ii r % ¤�_fL`uNACJ�i � g �5i t g5¤1D tNtNr �

, DL�L-�[ � ��bPA U J<\5SN��YaM�ca\�Q o�W caL p cPARQXJC� Z c �bF 4J�=�=I;�687 U Dy4=<+B��S= � B���� MSF 4�RE=IHT7 �&( [ RE4.D�6 M [
4�7 �bF 4 U F H [¤[ 6�7 U ��� �  � D �6�6� � ¤f¡ � �G� DL� � r ¤�_�L`uNACJ D�� r g5¤ r jNjNj9�

, D � -�[ ���"baA U J<\5SN�%Q = A��9\RL p LI¡ LNcPu�MaL`uNAN��F>A � A U ACca\�A�L ] L oqp L`� p A�L`Q u hPh a l.-�-Pw i$� a / j a,1 w /! u -�� c #Pj d�n
	 � -:n ! i w i - ¤ r jNj r �
, D t - T � TVU
o QX\ = L U b@� �"cx\ W B�_�MPQ o cPu%Q = A"JXMP�fJKARQVu U L`_ = WN� L \ W�pqp AC\�Q o�W c WN� JKARQXJR� �E4 MSF 7oH O 4=<

'0O U 4 F 68B�� [ D ¤ %T%   r ¢��qD � � � r j % ¤VD tNtNt �

ÆºÆ µTÇ:ÈÉ�ÊNË



Unité de recherche INRIA Rocquencourt
Domaine de Voluceau - Rocquencourt - BP 105 - 78153 Le Chesnay Cedex (France)

Unité de recherche INRIA Lorraine : LORIA, Technopôle de Nancy-Brabois - Campus scientifique
615, rue du Jardin Botanique - BP 101 - 54602 Villers-lès-Nancy Cedex (France)

Unité de recherche INRIA Rennes : IRISA, Campus universitaire de Beaulieu - 35042 Rennes Cedex (France)
Unité de recherche INRIA Rhône-Alpes : 655, avenue de l’Europe - 38330 Montbonnot-St-Martin (France)

Unité de recherche INRIA Sophia Antipolis : 2004, route des Lucioles - BP 93 - 06902 Sophia Antipolis Cedex (France)

Éditeur
INRIA - Domaine de Voluceau - Rocquencourt, BP 105 - 78153 Le Chesnay Cedex (France)��������� �	��
�

���������� ��� ���

ISSN 0249-6399


