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_`abcdebfghijklmnl klophqhn rlsthquvlw opl xkoyqhn oh qhsplowqhnky qzxiprohr piklqh sihrpik wywrlzw jtqst klomw ri oh osrq{l oplo i| plwlopst } qrlporq{l kloph~qhn sihrpik wywrlzw� �tqw stoxrlp |isvwlw ih rtl qrlporq{l klophqhn sihrpik |ipmqwsplrl~rqzl hihkqhlop wywrlzw� �ji klophqhn wstlzlw opl xplwlhrlm� �h rtl�pwr klophqhn wstlzl� oh l�xkqsqr |llm�os�~|llm|ipjopm sih�nvporqih |ip o skowwi| vhslproqh mqwsplrl~rqzl hihkqhlop wywrlzw qw sihwqmlplm� � tqnt~ipmlp ���vxmorqhn koj qw vwlm ow o |llm|ipjopm sihrpikklp jtqst qhskvmlw rpos�qhn lppipwqh zipl rtoh ihl xpl{qivw qrlporqihw� �r qw wtijh rtor �irt rtl |llm�os� ohmrtl tqnt~ipmlp wstlzlw soh wxllm vx klophqhn sih{lpnlhsl� �i�vwr sih{lpnlhslsihmqrqihw |ip rtl xpixiwlm klophqhn sihrpik zlrtim opl lwro�kqwtlm� �tl wlsihmklophqhn wstlzl sihwqmlpw rtl qhwv�sqlhr zlowvplzlhr xpi�klz lhsivhrlplm qhzohy plok sihrpik oxxkqsorqihw wvst ow �oxqm �tlpzok �pislwwqhn ������ �r zoytoxxlh rtor ihky rtl rlpzqhok ivrxvr rpos�qhn lppip qhwrlom i| rtl jtikl ivrxvrrpo�lsripy rpos�qhn lppip qw o{oqko�kl� �tl sihrpik xpi�kl |ip rtl hl�r ixlporqihsyskl tow ri �l vxmorlm vwqhn rtl rlpzqhok rpos�qhn lppip okihl� � pl{qwlm ���zlrtim qw rtlh xpixiwlm ri ommplww rtqw rlpzqhok ivrxvr rpos�qhn xpi�klz �yxopozlrlpq�qhn rtl sihrpik xpi�kl jqrt o xqlsljqwl sihrqhvivw |vhsrqihok �owqw��tl sihrpik xopozlrlpw opl rtlh vxmorlm �y o tqnt~ipmlp vxmorqhn wstlzl� �sih{lpnlhsl sihmqrqih qw i�roqhlm |ip o skoww i| vhslproqh mqwsplrl~rqzl rqzl~{opyqhn kqhlop wywrlzw qhskvmqhn rtl ������ wywrlz ow rtl wv�wlr� �qzvkorqihplwvkrw opl xplwlhrlm ri mlzihwrporl rtl l�lsrq{lhlww i| �irt klophqhn wstlzlw�
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J�^T\TX []TP^]KO T]TK\TJ�^ W\U[^JPJ�P\
J UYUPJ
UO P^�[�\TX []T�P^]KO PJ^
\T�K []TP^]KV
��� ������������
�JTJ^�KKY U�J��\TXO �T]�KJWXJ MUJW �]^ []TP^]K [�T �J KJ�^TJW \T P�] ��YUV �
�M��Y []TP^]K ^MKJ ��UJ \U JUUJTP\�KKY KJ�^TJW �Y ]M^ QM
�T �J\TXU � J\PQJ^ �U�\KKJW ]�J^�P]^ ]^ �T JL�J^\JT[JW JL�J^PV  QJ 
]^J ]�NJ[P\!J ��Y ]� �[ZM\^�\TX �T]�KJWXJ �]^ []TP^]K \U P] KJ�^T\TX �T�KYP\[�KKY PQ^]MXQ ��PPJ^TU "TJM^�KTJP�]^�# ]^ PQ^]MXQ ^J�JP\P]TU "\PJ^�P\!J KJ�^T\TX []TP^]K#V $T PQ\U [Q��PJ^O
�J �\KK []T[JTP^�PJ ]T \PJ^�P\!J KJ�^T\TX []TP^]K "$
%# PJ[QT\ZMJU �]^ MT[J^P�\TW\U[^JPJ�P\
J UYUPJ
UV &J^JO '()*+,+- .')/0 ) *1'( )0 ) 2*,3-( 2(45((+ 6+15'7
(3-( )+3 (8.(*,(+9(V  QJ ')96 ]� UYUPJ
 
]WJKK\TX �T]�KJWXJ \U �^\WXJW �Y PQJJL�J^\JT[J �[ZM\^JW \PJ^�P\!JKY PQ^]MXQ []TP^]K ^J�JP\P\]TUV
$T PQ\U [Q��PJ^O '()*+,+- \U PQJ �^][JUU ]� �[Q\J!\TX � WJU\^JW ^JUMKP �Y JL�J^\�JT[J �QJT ]TKY ��^P\�K �T]�KJWXJ ��]MP PQJ UYUPJ
 P] �J []TP^]KKJW \U �!�\K��KJV:]MXQKY U�J��\TXO PQJ �M^�]UJ ]� \TP^]WM[\TX PQJ $
% \U P] MP\K\�J PQJ UYUPJ
^J�JP\P\]TU �U (8.(*,(+9( P] \
�^]!J PQJ UYUPJ
 []TP^]K �J^�]^
�T[J J!JT �\PQ\T[]
�KJPJ UYUPJ
 
]WJKK\TXV $P W\;J^U �^]
 
]UP JL\UP\TX []TP^]K 
JPQ]WU \TPQJ UJTUJ PQ�PO \P JL�K]\PU J!J^Y �]UU\�\K\PY P] \T[]^�]^�PJ ��UP []TP^]K \T�]^
��P\]TO UM[Q �U P^�[�\TX J^^]^U �TW []TP^]K \T�MP U\XT�KUO \TP] PQJ []TUP^M[P\]T ]�PQJ �^JUJTP []TP^]K �[P\]TV  QJ^J �^J P�] �Q�UJU \T $PJ^�P\!J 
J�^T\TX %]TP^]K<=^UP PQJ K]TX PJ^
 
J
]^Y []
�]TJTPU �^J MUJW P] UP]^J ��UP []TP^]K \T�]^�
�P\]TO PQJT PQJ UP]^JW []TP^]K \T�]^
�P\]T \U �MUJW \T � [J^P�\T 
�TTJ^ U]

�U P] JTUM^J PQ�P PQJ UYUPJ
 
JJPU []TP^]K U�J[\=[�P\]TU UM[Q �U []T!J^XJT[JO^]�MUPTJUUO JP[V $P \U �]^PQ �]\TP\TX ]MP PQ�PO PQ]UJ []TP^]K U�J[\=[�P\]TU 
�YT]P �J J�U\KY U�P\U=JW �Y ]PQJ^ []TP^]K 
JPQ]WU �U PQJY ^JZM\^J 
]^J �^\]^�T]�KJWXJ ]� PQJ �^][JUU \T PQJ UP�XJ ]� PQJ []TP^]KKJ^ WJU\XTV $
% ^JZM\^JU
M[Q KJUU \T�]^
�P\]T ]� PQJ UYUPJ
 !�^\�P\]TU P] Y\JKW PQJ WJU\^JW WYT�
\[
�JQ�!\]^UV>?4(*)4,@( '()*+,+- 91+4*1' A "$
%# ��U �^]�]UJW �Y �^\
]P] �TW Q\U �UU]�[\�PJU BÈC �]^ \
�^]!\TX UYUPJ
 []TP^]K �\PQ ^J�JP\P\]TUV D\T[J J�^KY J\XQP\JUO\T[^J�U\TX �PPJTP\]T Q�U �JJT W^��T �^]
 PQJ []TP^]K []

MT\PYV ET ]TJ Q�TWOUM�UP�TP\�K �]^� Q�U �JJT []TWM[PJW �TW ^J�]^PJW \T PQJ []^J �^J� ]� WJ!JK]��\TX �TW �T�KY�\TX TJ� $
% �KX]^\PQ
UV ET PQJ ]PQJ^ Q�TWO ^JUJ�^[QJ^U Q�!J^J�K\�JW PQ�P \TPJX^�P\]T ]� $
% �\PQ ]PQJ^ []TP^]K PJ[QT\ZMJU 
�Y X\!J ^\UJ P]
�JPPJ^ []TP^]KKJ^U PQ�P JLQ\�\P WJU\^JW �J^�]^
�T[J �Q\[Q \U \
�]UU\�KJ �Y �TY\TW\!\WM�K ���^]�[QV $TPJX^�P\]T ]� �W��P\!JO ^]�MUP ]^ ]PQJ^ KJ�^T\TX PJ[Q�T\ZMJU \TP] $
% �]^ !�^\]MU []TP^]K �^]�KJ
U Q�U �JJT �^JZMJTPKY ^J�]^PJW P]^J
]!J MUM�K ^JZM\^J
JTPU ]T []T!JTP\]T�K $
% �KX]^\PQ
UV  QJUJ [�T �J ]��UJ^!JW �^]
 PQJ K�PJUP �]]� BFC �TW PQJ WJW\[�PJW $
% �J� UJ^!J^ BGCV HJP�\KJWK\PJ^�PM^J ^J!\J� ]T $
% ^JUJ�^[Q [�T �J �]MTW \T BIJ KCV
 ] \
�KJ
JTP PQJ $
% �KX]^\PQ
O � W\U[^JPJ�P\
J �]^
 ]� PQJ $
% �KX]^\PQ


�TW \PU PQJ]^JP\[�K �T�KYU\U �^J 
]^J \
�]^P�TPV  Q\U \U �J[�MUJ $
% \U JU�UJTP\�KKY � 
J
]^Y ��UJW U[QJ
J �QJ^J PQJ ��UP []TP^]K U\XT�KU �TW P^�[�\TXJ^^]^U �^J P] �J UP]^JW �]^ K�PJ^ MUJV  QJ^J�]^JO � []
�MPJ^ []TP^]KKJ^ \U \TW\U�
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�JTU��KJV � K]P ]� ^JUMKPU �J^J ]�P�\TJW �]^ PQJ K\TJ�^ W\U[^JPJ�P\
J UYUPJ
U
�Y MU\TX ��H UYUPJ
 PQJ]^Y B�J �J �CO �Y \T[KMW\TX � ��^�
JPJ^ JUP\
�P]^ BÈ�CO�Y ���KY\TX PQJ ���^]L\
�PJW \
�MKUJ UJZMJT[J BÈÈJ È�C �TW �Y  �YK]^ UJ^\JUJL��TU\]T BÈFCV  Q\U [Q��PJ^ PQMU �][MUJU ]T PQJ \PJ^�P\!J KJ�^T\TX []TP^]K ]�W\U[^JPJ�P\
J UYUPJ
UV  �] KJ�^T\TX U[QJ
JU �^J �^JUJTPJWV �\^UPKYO � Q\XQ�]^WJ^ $
% M�W�P\TX K�� \U �^]�]UJW P] \T[KMWJ P^�[�\TX J^^]^U \T 
]^J PQ�T]TJ �^J!\]MU \PJ^�P\]TUV �T JL�K\[\P �JJW��[���JJW�]^��^W []T=XM^�P\]T �]^ �[K�UU ]� MT[J^P�\T W\U[^JPJ�P\
J T]TK\TJ�^ UYUPJ
U \U []TU\WJ^JWV $P \U UQ]�TPQ�P �]PQ PQJ �JJW��[� []TP^]K �TW PQJ Q\XQ�]^WJ^ U[QJ
J QJK� U�JJW M� KJ�^T�\TX []T!J^XJT[JV D\
MK�P\]T ^JUMKPU ]� � U\TXKJ K\T� ^]�]P\[ 
�T\�MK�P]^ �^J
�^JUJTPJW P] \KKMUP^�PJ PQJ J;J[P\!JTJUU ]� PQJ �^]�]UJW U[QJ
JV DJ[]TWKYO �PJ^
\T�K \PJ^�P\!J KJ�^T\TX []TP^]K U[QJ
J \U WJ!JK]�JW P] WJ�K �\PQ PQJ \T�UM�[\JTP 
J�UM^J
JTP �^]�KJ
 \T ^J�K []TP^]K JTX\TJJ^\TX \T �Q\[Q ]TKY PQJPJ^
\T�K ]MP�MP P^�[�\TX J^^]^ \TUPJ�W ]� PQJ �Q]KJ ]MP�MP P^�NJ[P]^Y P^�[��\TX J^^]^ \U �!�\K��KJV $T PQJ ^��\W PQJ^
�K �^][JUU\TX ": �# [QJ
\[�K !��]^WJ�]U\P\]T "%�H# ]� ���J^ ���V \TWMUP^YO PQJ MKP\
�PJ []TP^]K ]�NJ[P\!J \U P][]TP^]K PQJ WJ�]U\P\]T PQ\[�TJUU "H # �P PQJ JTW ]� PQJ : � [Y[KJV  QJ []TP^]K
�^]=KJ �]^ PQJ TJLP ]�J^�P\]T [Y[KJ Q�U P] �J M�W�PJW MU\TX PQJ PJ^
\T�K H P^�[�\TX J^^]^ �K]TJV  Q�P \UO PQJ H \U 
J�UM^JW ]TKY �P PQJ JTW ]� PQJ : �[Y[KJV  J^
\T�K $
% 
JPQ]W [�PJ^U �JKK P] PQ\U �\TW ]� PJ^
\T�K ]MP�MP P^�[��\TX �^]�KJ
V �Y ��^�
JPJ^\�\TX PQJ []TP^]K �^]=KJ �\PQ � �\J[J�\UJ []TP\TM]MU
�MT[P\]T�K ��U\UO PQJ []TP^]K ��^�
JPJ^U �^J M�W�PJW �Y � Q\XQ�]^WJ^ M�W�P\TXU[QJ
JV � []T!J^XJT[J []TW\P\]T \U ]�P�\TJW �]^ � [K�UU ]� MT[J^P�\T W\U[^JPJ�P\
J P\
J�!�^Y\TX K\TJ�^ UYUPJ
U \T[KMW\TX PQJ : �%�H UYUPJ
 �U PQJ UM�UJPV
D\
MK�P\]T ^JUMKPU �]^ �T : �%�H PQ\[�TJUU []TP^]K �^]�KJ
 �^J �^JUJTPJW P]WJ
]TUP^�PJ PQJ J;J[P\!JTJUU ]� PQJ �^]�]UJW \PJ^�P\!J KJ�^T\TX U[QJ
JV
 QJ ]^X�T\��P\]T ]� PQ\U [Q��PJ^ \U �U �]KK]�U< $T DJ[V ÈV�O � [K�UU ]� MT[J^�P�\T W\U[^JPJ�P\
J T]TK\TJ�^ UYUPJ
U �^J []TU\WJ^JW \T � �JJW��[���JJW�]^��^W[]T=XM^�P\]T �QJ^J �JJW��[� []TP^]KKJ^ \U X\!JT \T � XJTJ^�K �]^
 �TW $
% \U

���K\JW �U PQJ �JJW�]^��^W []TP^]K MU\TX Q\XQ�]^WJ^ M�W�P\TX K��V DJ[V ÈVF []T�U\WJ^U PQJ PJ^
\T�K \PJ^�P\!J KJ�^T\TX []TP^]K �^]�KJ
 �\PQ �T ���K\[�P\]T �]^
: �%�H "̂ ��\W PQJ^
�K �^][JUU\TX [QJ
\[�K !��]M^ WJ�]U\P\]T# ���K\[�P\]TV�\T�KKYO U]
J []T[KMW\TX ^J
�^�U �^J �^JUJTPJW \T DJ[V ÈVGV QJ T]^
U MUJW \T PQ\U [Q��PJ^ �^J WJ=TJW �U

����  
�L!"#"$ % ��# %&
�'�  
�L!"#"("

$)
*+! % ,#-* %

# "ÈVÈ#

�QJ^J ��  B��!& . . . & ��$C/ \U � !J[P]^O '  B,#-* C(0$ \U � 
�P^\LV
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�^]
 PQJ ^]�MUP �T�KYU\U \T BÈGCO \P \U [KJ�^ PQ�P \� PQJ P^�NJ[P]^\JU ]� J�[Q\PJ^�P\]TU [�T �J �WNMUPJW \TU\WJ PQJ TJ\XQ�]^Q]]W ]� PQJ WJU\^JW ]TJUO PQJ $
%
�J^�]^
�T[J �\KK �J �JPPJ^V  Q\U [�T �J �[Q\J!JW �Y \TP^]WM[\TX � �JJW��[�K]]�V  QJT PQJ UYUPJ
 []TU\WJ^JW \U []TP^]KKJW �Y �T $
% �JJW�]^��^W []TP^]KKJ^
�TW � �JJW��[� []TP^]KKJ^ U\
MKP�TJ]MUKYV

���
 ����� ���� �� ���������� �� 
!T[J^P�\T W\U[^JPJ�P\
J T]TK\TJ�^ UYUPJ
U �^J []TU\WJ^JW �\PQ � Q\XQ�]^WJ^KJ�^T\TX M�W�P\TX U[QJ
JV  QJ \TP^]WM[P\]T ]� PQJ �JJW��[� []TP^]KKJ^ �TW PQJQ\XQ�]^WJ^ U[QJ
J \U 
�\TKY �]^ PQJ $
% �J^�]^
�T[J \
�^]!J
JTPU �]PQ \TPQJ P\
J "�W\^J[P\]T �TW \T PQJ $
% \PJ^�P\]T TM
�J^ #�W\^J[P\]TV  QJ Q\XQ�]^WJ^ $
% U[QJ
JO =^UP �^]�]UJW \T BÈICO \U �[PM�KKY �]^ PQJ \
�^]!J
JTP ]� PQJP^�TU\JTP KJ�^T\TX �JQ�!\]^ �K]TX PQJ KJ�^T\TX \PJ^�P\]T TM
�J^ #�W\^J[P\]T �UJL�K�\TJW \T BÈKCV $T ��[PO 
]^J �PPJTP\]TU UQ]MKW �J ��\W P] PQ\U #�W\^J[P\]T�J[�MUJ PQJ P^�[�\TX P�U� \U W]TJ ]TKY ]T � =T\PJ P\
J \TPJ^!�K ^J�J�PJWKYV $�
�J K]]� �P PQJ []T!JTP\]T�K $
% M�W�P\TX K�� BÈC$#%!""#  $#""# &' ()#""#
�]^ PQJ []TP^]K ]� PQJ WYT�
\[U �K]TX PQJ $
% \PJ^�P\]T TM
�J^ #�W\^J[P\]TO \P\U ]�!\]MUKY � �M^J \TPJX^�K []TP^]KKJ^V DM��]UJ PQJ \T\P\�K []TP^]K $* ""#  �OPQJT

$#%!""#  '
#)
*+*

()* ""#
�Q\[Q \U \T �T \TPJX^�K "$# []TP^]KKJ^ �]^
 \T PQJ #�W\^J[P\]TV $� �J MUJ PQJ �$[]TP^]KKJ^ \T PQJ #�W\^J[P\]T

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

()* ""#&
PQJ $
% M�W�P\TX K�� P��JU PQJ �]^
 PQ�P

$#%!""#  $#""# &' ()#""# &'! ()#.!""#
�QJ^J '  +, & +- �TW '!  /+, V �Y MU\TX PQJ W\;J^JT[J ()#""# / ()#.!""# �UPQJ ���^]L\
�P\]T ]� PQJ 3(*,@)4,@( �K]TX PQJ #�W\^J[P\]TO PQJ �$H []TP^]KKJ^ \T
#�W\^J[P\]T

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

()* ""# & +0 " ()# ""# / ()#.!""##

�\KK ^JUMKP \T PQJ �]KK]�\TX �]^
 ]� PQJ $
% M�W�P\TX K��
$#%!""#  $#""# &' ()#""# &'! ()#.!""# &'1 ()#.1""#2
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�QJ^J '  +, & +- & +0 O '!  /+, / �+0 �TW '1  +0 V  Q\U \U � Q\XQ�]^WJ^\PJ^�P\!J KJ�^T\TX []TP^]KKJ^V  QJ ��]!J �^XM
JTPU \TW\[�PJ PQ�P PQJ Q\XQ�]^WJ^
$
% \U [����KJ ]� X\!\TX �JPPJ^ $
% �J^�]^
�T[J PQ�T PQJ P^�W\P\]T�K =^UP�]^WJ^[�UJ �QJ^J ]TKY �T \TPJX^�K []TP^]KKJ^ \U �[PM�KKY MUJWV

���� ������� �����������
%]TU\WJ^ PQJ �]KK]�\TX W\U[^JPJ�P\
J MT[J^P�\T T]TK\TJ�^ P\
J�!�^Y\TX UYUPJ

�Q\[Q �J^�]^
U � X\!JT P�U� ^J�J�PJWKYV

� 	# "" & È#  
 "	# ""#&"# &�"	# ""#&"#$# ""# &�# ""#
# ""#  � ""#	# ""# & �# ""# "ÈV�#
�QJ^J # WJT]PJU PQJ #�PQ ^J�JP\P\!J ]�J^�P\]T ]� PQJ UYUPJ
J " \U PQJ W\U[^JPJ P\
J\TWJL �TW " � B�&� C �Q\[Q 
J�TU PQ�P " � I�& È& . . . &�RJ 	# ""# � �$ O $# ""# ��( O �TW 
#""# � �� �^J PQJ UP�PJO []TP^]K \T�MPO �TW ]MP�MP ]� PQJ UYUPJ
O^JU�J[P\!JKYJ � ""# � ��0$ \U � P\
J�!�^Y\TX 
�P^\LJ PQJ �MT[P\]TU 
 ".& .# < �$ �
B�&� C �� �$ �TW �".& .# < �$ � B�&� C �� �( �^J MT\�]^
KY XK]��KKY 
\�U[Q\P�\�T\T 	O \VJVO�" � B�&� C&�#&� []TUP�TPU +� & +� & UM[Q PQ�P

��
#""#� � +� ��	# ""#�& ���# ""#� � +� ��	# ""#�
�QJ^J �
# ""# � 
 "	# ""#&"# / 
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� V �M^PQJ^
]^JO PQJP^�[�\TX J^^]^ )#""# []T!J^XJU MT\�]^
KY P] �J^] �]^ "  È&�& . . . &� �U # � *
�QJT PQJ MT[J^P�\TP\JUO W\UPM^��T[JU �TW PQJ ^J�\T\P\�K\��P\]T J^^]^U �JP�JJTP�] UM[[JUU\!J $
% \PJ^�P\]TU PJTW P] �J PQJ U�
JO \VJVO �QJT ��� & �� �TW ��
�PJTW P] �V
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�^]!J
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UJ[V1
!�KMJ � G �VI �V�

U\TXKJ K\T� W\^J[P N]\TP W^\!JT 
�T\�MK�P]^ 
]WJK \U MUJW �]^ PQJ U\
MK�P\]TUPMWYV  QJ WYT�
\[ JZM�P\]T \T PQJ []TP\TM]MU�P\
J "� W]
�\T \U
��""�#  È� B� ""�# & �$""�#C & È� "È��* &�*#,� U\T �""�# "ÈVK�#

�QJ^J �""�# \U PQJ �TXMK�^ �]U\P\]T ]� PQJ 
�T\�MK�P]^J � ""�# \U PQJ ���K\JW N]\TPP]^ZMJJ �$ ""�# \U PQJ JL]XJT]MU W\UPM^��T[J P]^ZMJJ �* & � �^J PQJ 
�UU �TWKJTXPQ ]� PQJ 
�T\�MK�P]^ ^JU�J[P\!JKYO�* \U PQJ 
�UU ]� PQJ P\� K]�WO , \U PQJX^�!\P�P\]T�K �[[JKJ^�P\]T �TW PQJ � \U PQJ 
]
JTP ]� \TJ^P\� � V̂ VP PQJ N]\TPO\VJVO �  �*�1&�*�
1
F2 QJ ��^�
JPJ^U MUJW \T PQ\U U\
MK�P\]T UPMWY �^J K\UPJW\T  ��KJ ÈVÈV 
JP PQJ U�
�K\TX �J^\]W 
�  �2�È UJ[V ETJ [�T W\U[^JP\�J PQJ��]!J 
]WJK �Y MU\TX U\
�KJ �MKJ^ 
JPQ]W �U �]KK]�U<

� 	!"" & È#  	1 ""#	1"" & È#  �	1 ""# /	!""# & B� ""# & �$ ""# & "�2I�* &�*#,� U\T"	!""##C
 1� 
�"ÈVKÈ#�QJ^J W\U[^JPJ P\
J "  �& È& . . . & È��O 	!""#  �""#&	1 ""#  �""&È#V  QJ WJU\^JWP^�[�\TX P^�NJ[P]^\JU ]� PQJ P^�[�\TX P�U�U ]!J^ PQJ P\
J \TPJ^!�K B�& ÈC UJ[V �^JU�J[\=JW �U
�&""#  �	 & "�	 / �� #"ÈI��* / K��* / È�� �* # "ÈVK�#�QJ^J �*  "
�
""� / "*#V $T PQJ U\
MK�P\]TO �J MUJ �	  ��& ��  ���& "*  �& "�  È2  QJ \T\P\�K UP�PJU �P J�[Q $
% ^J�JP\P\]T �^J �KK UJP P] �V  QJ $
%JTWU �QJT )	! � È� �QJ^J

)	! � UM�!"#*-!**% % �&""# / �""# % 2

 ] U\
�K\�Y PQJ �^JUJTP�P\]TO PQJ �]KK]�\TX $
% M�W�P\TX K�� \U MUJW
$
�#%!""#  $#""# & �)

�+!
�� ")#.�%!"" & È# /)#.�%!""## "ÈVKF#

�QJ^J �� \U PQJ KJ�^T\TX ��^�
JPJ^ �TW )""#  �&""# / �""#V $T PQJ $
%

JPQ]WO PQJ UYUPJ
 ��^�
JPJ^U �^J �UUM
JW MT�T]�TV &]�J!J^O PQJ KJ�^T�\TX ��^�
JPJ^ WJPJ^
\T�P\]T UQ]MKW �J ��UJW ]T PQJ �T]�KJWXJ ]� PQJ UYUPJ
V
 ] 
��J PQJ ^JUMKPU �\PQ []
��^��\K\PYO \T PQJ �]KK]�\TX U\
MK�P\]TUO �J MUJ
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 QJ �]KK]�\TX =!J [�UJU �^J �^JUJTPJWV

%)0( �� �,-#71*3(* ��(940 �,4#1"4 �((32)96 %1+4*1''(*
%]TU\WJ^ PQJ \WJ�K U\PM�P\]T �\PQ]MP JL]XJT]MU P]^ZMJ W\UPM^��T[JV  QJ P^�[��\TX []TP^]K \U �[Q\J!JW �Y PQJ \PJ^�P\!J KJ�^T\TX []TP^]KKJ^ ]TKY �\PQ]MP PQJ
�UU\UP�T[J ]� PQJ �JJW��[� []TP^]KKJ^V  ] []
��^J PQJ J;J[P\!JTJUU ]� PQJ Q\XQ�]^WJ^ $
% U[QJ
JO PQ^JJ UM�[�UJU �^J []TU\WJ^JWO \VJVO�  È&�&FV  QJ Q\UP]^\JU]� PQJ P^�[�\TX J^^]^ �]MTWU �^J UQ]�T \T �\XM^J ÈVÈ �QJ^J PQJ \
�^]!JW $
%[]T!J^XJT[J [�T �J ]�UJ^!JW �QJT Q\XQJ^ ]^WJ^ $
% M�W�P\TX K�� \U ���K\JWV%)0( �� ��(940 1
 4#( �((32)96 %1+4*1''(* ,+ ?$%
 Q\U [�UJ \U U\
\K�^ P] %)0( �V �J ���KY PQJ =LJW $
% M�W�P\TX K�� �\PQ�  ÈV �MP � U\
�KJ ��PY�J �JJW��[� []TP^]KKJ^$	# ""#  ��)#""# "ÈVKG#\U ���K\JW P] �UU\UP PQJ $
%V �]M^ UM�[�UJU �^J []TU\WJ^JW �]^ W\;J^JTP X�\TU
�� V �QJT ��  �O PQJ P^�[�\TX \U �Y $
% �Q\[Q \U PQJ UM�[�UJ �  È\T %)0( �V  QJ ^JUMKPU �^J UM

�^\�JW \T �\XM^J ÈV�V $P \U ]�UJ^!JW PQ�P�T \
�^]!JW $
% []T!J^XJT[J �J^�]^
�T[J [�T �J ]�P�\TJW �QJT PQJ $
% \U
�UU\UPJW �Y � �JJW��[� []TP^]KKJ^V $P \U \TPJ^JUP\TX P] T]PJ \T PQ\U [�UJ PQ�PPQJ $
% �J^�]^
�T[J \
�^]!JU �U �� \T[^J�U\TX �Q\[Q \
�K\JU � �JKK WJU\XTJW�JJW��[� []TP^]KKJ^ \U ZM\PJ QJK��MK �]^ PQJ \PJ^�P\!J KJ�^T\TX []TP^]KV%)0( �� �,-#71*3(* ��(940 �,4# ) �((32)96 %1+4*1''(*
%]TU\WJ^ PQJ $
% M�W�P\TX K��U �\PQ W\;J^JTP ]^WJ^UO \VJVO �  È&�&FV  QJU�
J \T[]^�]^�PJW �JJW��[� []TP^]KKJ^ \U ���K\JU �\PQ ��  F�V  QJ P^�[��\TX ^JUMKPU �^J X\!JT \T �\XM^J ÈVFO �QJ^J � U\
\K�^ �J^�]^
�T[J \
�^]!J
JTP�JQ�!\]^ ]� PQJ $
% []T!J^XJT[J [�T �J ]�UJ^!JWV%)0( �� �*)96,+- 4#( �)*/,+- �(0,*(3 �*)� (941*,(0
$T PQ\U [�UJO �J [Q]]UJ �  È& ��  F�V  QJ WJU\^JW P^�NJ[P]^Y \U UM��]UJW P]!�^Y �\PQ ^JU�J[P P] \PJ^�P\]T TM
�J^ #V  QJ !�^Y\TX WJU\^JW P^�NJ[P]^\JU �^JWJU\XTJW �\PQ PQJ U�
J �]^
 "ÈVK�# �MP PQJ =T�K �TXKJ �� ""# \U ^J!\UJW P]

��� ""#  "� /).*�*�##GI� 2 "ÈVKI# QJ !�^Y\TX WJU\^JW P^�NJ[P]^Y \U WJT]PJW �Y �&� V $T PQ\U [�UJO �J [Q]]UJ �  
È& ��  F�V $T PQJ =^UP $
% \PJ^�P\]TO PQJ WJU\^JW P^�NJ[P]^Y �&� ""# �TW PQJUYUPJ
 ]MP�MP �* ""# �^J �K]PPJW \T �\XM^J ÈVGV  ] Q�!J � [KJ�^ []
��^\U]TO PQJWJU\^JW P^�NJ[P]^Y �TW PQJ UYUPJ
 ]MP�MP �P È���PQ $
% \PJ^�P\]TO \VJVO �&��� ""#�TW �!** ""#O �^J W^��T \T PQJ U�
J =XM^JV �J ]�UJ^!J � X]]W P^�[�\TX \TPQ\U [�UJV $P UQ]MKW �J T]PJW PQ�P \T PQ\U [�UJ ��) WJ=TJW \T :J
�^� ÈV�V� \U��\^KY K�^XJV &]�J!J^O �[[]^W\TX P] :J
�^� ÈV�V�O PQJ P^�[�\TX J^^]^ �]MTW \TPQ\U [�UJ UQ]MKW PJTW P] � �J[�MUJ ���) PJTWU P] � �U # \T[^J�UJUV  Q\U \U [KJ�^KY\KKMUP^�PJW �Y �\XM^J ÈVG �Q\[Q \TW\[�PJU PQ�P :J
�^� ÈV�V� \U
]^J []TUJ^!�P\!JPQ�T :J
�^� ÈV�V�V%)0( �� �*)96,+- 4#( �)*/,+- �(0,*(3 �*)� (941*,(0 �,4# �81-(+1"0 �,04"*7
2)+9(
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 QJ U�
J U\PM�P\]T �U %)0( � \U []TU\WJ^JW �MP �\PQ JL]XJT]MU P]^ZMJ W\UPM^�
��T[J

�$ ""#  ��"� /).*�*�## U\T"�"
I# �
2 "ÈVKK#
�]]W P^�[�\TX �J^�]^
�T[J \T PQ\U [�UJ [�T �J ]�UJ^!JWV $P UQ]MKW �J T]PJW PQ�P\T PQ\U [�UJ �� WJ=TJW \T  QJ]^J
 ÈV�VÈ \U ��\^KY K�^XJV &]�J!J^O �[[]^W\TX P] QJ]^J
 ÈV�VFO PQJ P^�[�\TX J^^]^ �]MTW \T PQ\U [�UJ UQ]MKW PJTW P] � �J[�MUJ��� PJTWU P] � �U # \T[^J�UJUV  Q\U \U [KJ�^KY \KKMUP^�PJW �Y �\XM^J ÈVI �Q\[Q\TW\[�PJU PQ�P PQJ ^J�JP\P\!J MT�T]�T JL]XJT]MU W\UPM^��T[J [�T �J ^JNJ[PJW
�Y $
% U[QJ
JV

���� 	������
� Q\XQ�]^WJ^ \PJ^�P\!J KJ�^T\TX []TP^]KKJ^O �UU\UPJW �Y � �JJW��[� []TP^]KKJ^O \U
�^]�]UJWV $P Q�U �JJT �^]!JT PQ�P PQJ P^�[�\TX J^^]^U �^J �]MTWJW \T PQJ �^JU�JT[J ]� �]MTWJW MT[J^P�\TPYO W\UPM^��T[JO �TW ^J�\T\P\�K\��P\]T J^^]^V �]^J]!J^O\P Q�U �JJT UQ]�T PQ�P PQJ P^�[�\TX J^^]^ �]MTWU �^J �MT[P\]TU ]� PQJ �]MTWU ]�MT[J^P�\TPYO W\UPM^��T[JO �TW ^J�\T\P\�K\��P\]T J^^]^V  QJ P^�[�\TX J^^]^ �]MTWUPJTW P] � \T PQJ ��UJT[J ]� MT[J^P�\TPYO W\UPM^��T[JO �TW ^J�\T\P\�K\��P\]T J^^]^V�M^PQJ^
]^JO \P �KU] Q�U �JJT UQ]�T PQ�P MTWJ^ [J^P�\T []TW\P\]TUO PQJ P^�[��\TX J^^]^ �]MTW \U � �MT[P\]T ]� PQJ �]MTWU ]� PQJ W\;J^JT[JU ]� MT[J^P�\TP\JUOW\UPM^��T[JU �TW PQJ ^J�\T\P\�K\��P\]T J^^]^U �JP�JJT P�] UM[[JUU\!J $
% \PJ^��P\]TUV $
�^]!JW $
% �J^�]^
�T[J \T �]PQ P\
J "�W\^J[P\]T �TW \PJ^�P\]T TM
�J^
#�W\^J[P\]T [�T �J �[Q\J!JW �Y PQJ �^]�]UJW �JJW��[���UU\UPJW Q\XQ�]^WJ^ \PJ^��P\!J KJ�^T\TX []TP^]KKJ^V D\
MK�P\]T \KKMUP^�P\]TU �^J �^JUJTPJW �Q\[Q !J^\�Y PQJJ;J[P\!JTJUU ]� PQJ �^]�]UJW $
% U[QJ
JV
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��� ������_� ���������� ����_���� ��_����� �������
� U�J[\�K PY�J ]� \PJ^�P\!J KJ�^T\TX []TP^]K "$
%# �^]�KJ
 \U []TU\WJ^JW \T PQ\UUJ[P\]TV HMJ P] PQJ \TUM�[\JTP 
J�UM^J
JTP [����\K\PY \T 
�TY ^J�K []TP^]K
�^]�KJ
U UM[Q �U :��\W  QJ^
�K �^][JUU\TX ": �#O \P 
�Y Q���JT PQ�P ]TKYPQJ PJ^
\T�K ]MP�MP P^�[�\TX J^^]^ \TUPJ�W ]� PQJ �Q]KJ ]MP�MP P^�NJ[P]^Y P^�[��\TX J^^]^ \U �!�\K��KJV $T PQJ : � [QJ
\[�K !��]^ WJ�]U\P\]T "%�H# ]� ���J^ ���V\TWMUP^YO PQJ MKP\
�PJ []TP^]K ]�NJ[P\!J \U P] []TP^]K PQJ WJ�]U\P\]T PQ\[�TJUU
"H # �P PQJ JTW ]� PQJ : � [Y[KJV  QJ []TP^]K �^]=KJ �]^ PQJ TJLP ]�J^�P\]T[Y[KJ Q�U P] �J M�W�PJW MU\TX PQJ PJ^
\T�K H P^�[�\TX J^^]^ �K]TJV  Q�P \UO
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with exogenous torque disturbance: 

    ��� τn= 70(2−e−0.05 i)sin (��� πt/5)  Nm  

     t��� ∈   [0,100], Ts=0.01 sec.   
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PQJ H \U 
J�UM^JW ]TKY �P PQJ JTW ]� PQJ : � [Y[KJV � ^J!\UJW $
% 
JPQ]W \U
�^]�]UJW P] �WW^JUU PQ\U PJ^
\T�K ]MP�MP P^�[�\TX �^]�KJ
V �Y ��^�
JPJ^\�\TXPQJ []TP^]K �^]=KJ �\PQ � �\J[J�\UJ []TP\TM]MU �MT[P\]T�K ��U\UO PQJ ��^�
J�PJ^U �^J M�W�PJW �Y � Q\XQ�]^WJ^ M�W�P\TX U[QJ
JV � []T!J^XJT[J []TW\P\]T \U]�P�\TJW �]^ � [K�UU ]� MT[J^P�\T W\U[^JPJ�P\
J P\
J�!�^Y\TX K\TJ�^ UYUPJ
U \T�[KMW\TX PQJ : �%�H UYUPJ
 �U PQJ UM�UJPV D\
MK�P\]T ^JUMKPU �]^ �T : �%�HPQ\[�TJUU []TP^]K �^]�KJ
 �^J �^JUJTPJW P] WJ
]TUP^�PJ PQJ J;J[P\!JTJUU ]� PQJ
�^]�]UJW \PJ^�P\!J KJ�^T\TX U[QJ
JV
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:��\W PQJ^
�K �^][JUU\TX ": �# UYUPJ
U �^J U\TXKJ����J^O []KW���KK [Q�
�J^UPQ�P MP\K\�J ]TJ ]^ 
]^J ^�W\�TP QJ�P U]M^[JU P] ^��\WKY QJ�P M� PQJ UJ
\[]T�WM[P]^ UM�UP^�PJ �P Q\XQ PJ
�J^�PM^JU �]^ UQ]^P P\
JU B��CV $T UJ
\[]TWM[P]^
���J^ ���V \TWMUP^YO : � Q�U �JJT MUJW �U � @(*0)4,'( U\TXKJ����J^ �^][JUU\TXPJ[QT\ZMJ �]^ !�^\]MU PQJ^
�K �^][JUU\TX ���K\[�P\]TUV D\TXKJ����J^ �^][JUU�\TX �\KK �J �^J�J^^JW ]!J^ []T!JTP\]T�K ��P[Q JZM\�
JTP �]^ 
�TY ���K\[�P\]TU
�U PQJ ���J^ U\�J \T[^J�UJU �JY]TW ÈI����� 

V ��[P]^U \T ��!]^ ]� U\TXKJ����J^ �^][JUU\TX \T[KMWJ []
��P\�\K\PY �\PQ 
MKP\�[Q�
�J^ [KMUPJ^ JZM\�
JTP
�]^ !�[MM
�\TPJX^�PJW �^][JUU\TXO \
�^]!JW ���^\[�P\]T [Y[KJ P\
JO �TW JT�Q�T[JW ���^\[�P\]T �^][JUU ^J�J�P��\K\PY WMJ P] \
�^]!JW �^][JUU []TP^]KV ETJ]� PQJ PY�\[�K : � UYUPJ
U \U �]^ PQJ [QJ
\[�K !��]^ WJ�]U\P\]T ": �%�H#V
 QJ PJ^
\T�K WJ�]U\P\]T PQ\[�TJUU "H # �]^ J�[Q ^MT ]� : �%�H \U P] �J []T�P^]KKJW �\PQ\T � X\!JT P]KJ^�T[J �Y �WNMUP\TX PQJ QJ�P\TX K�
� �]�J^ �^]=KJ
B�FCV
$P \U [^\P\[�K P]
�\TP�\T � "+,
1*& 4(&.(*)4"*( .*1� '( �[^]UU PQJ ���J^ WM^\TXUPJ�WY�UP�PJ �TW P^�TU\JTP ]�J^�P\]T P] �!]\W PQJ XJTJ^�P\]T ]� UK\� W\UK][�P\]TU

�TW P] JTUM^J �^][JUU MT\�]^
\PYV  QJ �^][JUU []TP^]K [�T �J W\!\WJW \TP] �PQ^JJ P\J^ Q\J^�^[Q\[�K 
]WJK []TU\UP\TX ]�UM�J^!\U]^Y []TP^]KO^MT�P]�^MT ":P:# []TP^]KO �TW^J�K�P\
J []TP^]KV
DM�J^!\U]^Y []TP^]KO �P PQJ Q\XQJUP KJ!JKO \T�MJT[JU [Q�TXJU ]T � K]P P] K]P
��U\UV :MT�P]�^MT []TP^]K M�W�PJU ][[M^ ��PJ^ J�[Q ���J^ \U �^][JUUJWV $T UM�
�J^!\U]^Y �TW :P: []TP^]KO ]TKY ];�K\TJ UJTU]^U �^J ^JZM\^JW �]^ PQJ WJU\^JW
J�UM^J
JTPU �Q\[Q �^J ]�PJT MT�!�\K��KJ ,+70,4"V :J�K�P\
J []TP^]K [�T ]�PJT
�J UM�W\!\WJW \TP] ���J^ UP�PJ �TW �^][JUU UP�PJ []TP^]KV ���J^ UP�PJ ^J�J^UP] �QYU\[�K ZM�TP\P\JU �UU][\�PJW �\PQ PQJ �^][JUUJW U\K\[]T ���J^ "JVXV U���P\�K PJ
�J^�PM^J W\UP^\�MP\]TO =K
 PQ\[�TJUUO JP[V#V �^][JUU UP�PJO ]T PQJ ]PQJ^Q�TWO ^J�J^U P] �QYU\[�K ZM�TP\P\JU �Q\[Q �^J T]P ���J^ ��^�
JPJ^U "JVXV ^J�[P]^
��KK PJ
�J^�PM^JUO ��^P\�K �^JUUM^JU ]� X�UJUO JP[V#V ��WX�JKK (4 )'� �^]!\WJ
� []
�^JQJTU\!J UM^!JY ]� 
]WJKK\TX �TW []TP^]K \UUMJU \T PQJ UJ
\[]TWM[P]^\TWMUP^Y B�GCV �^]
 ���K\[�P\]T JL�
�KJUO \P \U ����^JTP PQ�P PQJ JTP\^J Q\J^�^�[QY 
�Y ]^ 
�Y T]P �J ^JZM\^JW �]^ � ��^P\[MK�^ UJ
\[]TWM[P]^ ���K\[�P\]TV $TPQ\U UJ[P\]TO �J []T[JTP^�PJ ]T PQJ []TP^]K \T PQJ :P: KJ!JKV D]
J �]^�U JL\UP
B�IJ �KC �]^ � �JPPJ^ ^MT P] ^MT []TP^]K MU\TX PQJ \WJ� ]� TM
J^\[�K ]�P\
\���P\]TV $T PQ\U ^JUJ�^[QO � TJ� U[QJ
J � �4(*&,+)' ,4(*)4,@( '()*+,+- 91+4*1'� \U
�^]�]UJW �]^ : �%�H ���K\[�P\]TV
�U PQJ : �%�H UYUPJ
 JLJ[MPJU � X\!JT P�U� ^J�J�PJWKYO PQ\U ^J�J�P��\K�\PY [�T �J MP\K\�JW P] \
�^]!J PQJ UYUPJ
 []TP^]K �J^�]^
�T[J �Y PQJ ,4(*)4,@(

'()*+,+- 91+4*1' "$
%# 
JPQ]W BÈJ ��CV  QJ []T!JTP\]T�K $
% P�U� \U P] �]KK]� �WJU\^JW ]MP�MP P^�NJ[P]^Y \T � X\!JT P\
J \TPJ^!�K PQ^]MXQ KJ�^T\TX ,4(*)4,@('/V
$T : �%�HO Q]�J!J^O PQJ �^]�KJ
 [�TT]P �J �]^
MK�PJW \T UM[Q []T!JTP\]T�K
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��Y �J[�MUJ PQJ JL�[P 
J�UM^J
JTP ]� ���J^ PJ
�J^�PM^J \U �K
]UP \
�]UU\�
�KJ B��CV $T � 
]^J XJTJ^�K �^�
J�]^�O PQ\U [K�UU ]� []TP^]K �^]�KJ
U [�T �J[K�UU\=JW �U PQJ � � "�]\TP�P]��]\TP# []TP^]K �^]�KJ
V  QJ 
�\T �J�PM^JU ]�
� � � �^]�KJ
 �^J< È# PQJ ]TKY �!�\K��KJ 
J�UM^J
JTP \U PQJ PJ^
\T�K UP�PJ]^ PJ^
\T�K ]MP�MPJ �# PQJ MKP\
�PJ []TP^]K ]�NJ[P\!J \U �KU] PQJ PJ^
\T�K UP�PJ]^ PJ^
\T�K ]MP�MP \TUPJ�W ]� PQJ 5#1'( 4*)� (941*/ ]� PQJ UYUPJ
V  QJ �^J[\UJ� � []TP^]K =TWU \T[^J�U\TX ���K\[�P\]TU \T �JL\�KJ 
�T\�MK�P]^U B��CO 
]�\KJ^]�]PU BF�C JP[V 
J�^T\TX 
JPQ]W Q�U �JJT ���K\JW P] � � []TP^]K �^]�KJ
UUM[[JUU�MKKY \T BF�J FÈCV  QJ �JY PJ[QT\ZMJ \U P] ^J�^JUJTP PQJ []TP^]K �MT[P\]T�U � K\TJ�^ []
�\T�P\]T ]� � �^J�WJPJ^
\TJW �\J[J�\UJ []TP\TM]MU �MT[P\]T�K
��U\U "]^PQ]X]T�K �]KYT]
\�KUO U�K\TJUO JP[V# �TW PQJT P] M�W�PJ PQJ []J�[\JTP
!J[P]^ \PJ^�P\!JKY ��UJW ]T PQJ PJ^
\T�K ]MP�MP J^^]^ 
J�UM^J
JTP �P PQJ JTW]� J�[Q ^MT "UYUPJ
 ^J�JP\P\]T#V

�]P\!�PJW �Y : �%�H []TP^]K �^]�KJ
O \T PQ\U UJ[P\]T �J WJ!JK]�JW �PJ^
\T�K $
% U[QJ
J P] WJ�K �\PQ � [K�UU ]� MT[J^P�\T W\U[^JPJ�P\
J K\TJ�^ P\
J�!�^Y\TX UYUPJ
U \T XJTJ^�K �TW PQJ : �%�H �^]�KJ
 \T ��^P\[MK�^V � UM�[\JTP[]T!J^XJT[J []TW\P\]T ]� PQJ PJ^
\T�K $
% \U ]�P�\TJWV  J^
\T�K P^�[�\TX �J^�
�]^
�T[J MTWJ^ W\UPM^��T[J \U �KU] \T!JUP\X�PJWV D\
MK�P\]T UPMW\JU �\PQ �T: �%�H 
]WJK WJ
]TUP^�PJ PQJ J;J[P\!JTJUU ]� PQJ �^]�]UJW 4(*&,+)' ,4(*7
)4,@( '()*+,+- 91+4*1' U[QJ
JV �]^J]!J^O \P \U �KU] UQ]�T PQ�P � Q\XQ�]^WJ^KJ�^T\TX M�W�P\TX U[QJ
J [�T �^]!\WJ � �JPPJ^ []T!J^XJT[J �J^�]^
�T[JV

���� ��� �� ����� ��� ���  ������ �������
%]TU\WJ^ � U\
�K\=JW : �%�H 
]WJK ]� �]KY�D\ �Q\[Q \T[KMWJU PQJ PJ
�J^��PM^J WJ�JTWJT[J ]� WJ�]U\P\]T ^�PJ BF�J �KCO �U �]KK]�U<
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"ÈVK�#
�QJ^J PQJ 
J�T\TXU ]� !�^\��KJU �TW PQJ ^JKJ!�TP ��^�
JPJ^U �^J X\!JT \T  ��
�KJ ÈV�V 
� "�# \U �T]�T �TW 
"�#  ��
V QJ []TP^]K ]�NJ[P\!J \U P] =TW � K�
� �]�J^ �^]=KJ � ""# UM[Q PQ�P PQJ[]TP^]KKJW ���J^ PJ
�J^�PM^J 
� ""# �]KK]�U � �^J��K�TTJW P^�NJ[P]^Y 
 &� ""# �U[K]UJKY �U �]UU\�KJ \T � X\!JT P\
J \TPJ^!�K B�&�
�CO �QJ^J 
� \U PQJ U�
�K\TX
�J^\]W �TW � \U PQJ TM
�J^ ]� U�
�KJUV 
 &� ""# \U �^J�WJU\XTJW B�KC P] U�P\U�YPQJ : � ^JZM\^J
JTPU �TW JU�J[\�KKY P] XM�^�TPJJ PQJ =T�K WJ�]U\P\]T PQ\[�TJUU

"
 # "
  �
�#V &]�J!J^O []T!JTP\]T�K �JJW��[� ��UJW []TP^]K U[QJ
JU �^JQ�^WKY ���K\[��KJ P] PQ\U []TP^]K P�U� �J[�MUJ PQJ ,+70,4" 
J�UM^J
JTP ]� ���J^PJ
�J^�PM^J 
� ""# \U �T J!JT P]MXQJ^ �^]�KJ
V � �^�[P\[�K ��Y \U P] MUJ PQJ

J�UM^J
JTP ]� PQJ PJ^
\T�K H �P PQJ JTW ]� J�[Q ^MTV  QJ []TP^]K P�U� PQJT
�J[]
JU< X\!JT PQJ : � [Y[KJ �J^\]W 
 �TW � WJU\^JW H 
&"
 #O �\PQ PQJ^J�JP\P\!J : � ^MTUO \PJ^�P\!JKY M�W�PJ PQJ []TP^]K � ""# ��UJW ]T PQJ PJ^
\T�K
H P^�[�\TX J^^]^ )"
 # � 
&"
 # /
"
 #V
 QJ ��U\[ \WJ� \U P] ��^�
JPJ^\�J PQJ []TP^]K �MT[P\]T � ""# MU\TX U]
J �T]�T

��U\U �MT[P\]TUV  QJ ��^�
JPJ^U �^J P] �J WJPJ^
\TJW PQ^]MXQ �T \PJ^�P\!J
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KJ�^T\TX K��V  QJ KJ�^T\TX X�\T UQ]MKW �J �^]�J^KY [Q]UJT P] XM�^�TPJJ PQJ[]T!J^XJT[J ]� KJ�^T\TX �^][JUUV  ] U\
�K\�Y PQJ �T�KYU\U �TW WJU\XTO ]TJ 
�YK\TJ�^\�J "ÈVK�# �^]MTW �T JZM\K\�^\M
 �]\TP "
 H� ""#&
H""#&� H""##V $T �^�[P\[JO]TJ
�Y MUJ �T ���^]L\
�PJ JZM\K\�^\M
 �]\TP �U UQ]�T \T PQJ U\
MK�P\]T UPMWY\T DJ[V ÈVFVGV�V � U
�KK !�^\�P\]T �^]MTW PQJ JZM\K\�^\M
 �]\TP \U WJT]PJW �Y
"�
� ""#&�
""#&�� ""##V  QJ K\TJ�^\�JW UYUPJ
 \U
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 H�#1 &�1""# "ÈVK�#

�QJ^J �!""#&�1 ""# �^J Q\XQ ]^WJ^ PJ^
U �Q\[Q [�T �J P��JT �U PQJ 
]WJK\TXMT[J^P�\TP\JUV �U PQJ �^][JUU \U []
�MPJ^�[]TP^]KKJWO � W\U[^JP\�JW 
]WJK \U
�^J�J^^JW �]^ PQJ �T�KYU\UV HJ=TJ PQJ UP�PJU 	!  �
� &	1  �
 �TW []TP^]K
$  �� V H\U[^JP\�\TX "ÈVK�# �\PQ � �J^] ]^WJ^ Q]KW "�E&# X\!JU� 	"" & È#  �""#	""# &�$""# &�""#
""#  	1 ""# & �""# "ÈVK�#
�QJ^J "  �& È& . . . &� J 	  B	!&	1C/ J �""# �TW � �^J 
�P^\[JU �\PQ ���^]�^\�PJW\
JTU\]TU \T PJ^
U ]� "ÈVK�#J �""# \U PQJ 
]WJK\TX MT[J^P�\TPY ^JK�PJW P] �!""#
�TW �1 ""#J �""# \U PQJ 
J�UM^J
JTP T]\UJ "]TKY �"� # \U []T[J^TJW#V $T PQJ UM��UJZMJTP UM�UJ[P\]TO � PJ^
\T�K \PJ^�P\!J KJ�^T\TX []TP^]K 
JPQ]W \U WJ!JK]�JW
�]^ PQ\U [K�UU ]� MT[J^P�\T K\TJ�^ P\
J�!�^Y\TX W\U[^JPJ�P\
J UYUPJ
UV

���� �������� ������ �������� �� ��������� ��������
%]TU\WJ^ \T XJTJ^�K PQJ MT[J^P�\T P\
J�!�^Y\TX K\TJ�^ W\U[^JPJ�P\
J UYUPJ
� 	# "" & È#  �""#	# ""# &�""#$# ""# &�# ""#
#""#  � ""#	# ""# & �# ""# "ÈV��#
�QJ^J "  �& È& . . . &� J PQJ UM�U[^\�P # \TW\[�PJU PQJ UYUPJ
 ^J�JP\P\]T TM
�J^JUP�PJ 	# ""# � �$ J []TP^]K �MT[P\]T $#""# � �( J ]MP�MP 
#""# � �� J �# ""#&�# ""#�^J 
]WJK MT[J^P�\TPY �TW 
J�UM^J
JTP W\UPM^��T[J ^JU�J[P\!JKYV HM^\TX PQJ^J�JP\P\!J ]�J^�P\]TUO ]TKY 
#"� # \U 
J�UM^��KJ �P PQJ JTW ]� J!J^Y ^MT #V  QJ
������� ���� \U P] =TW �TW \
�^]!J PQJ []TP^]K �MT[P\]T $#""# \T �T \PJ^�P\!J
�TTJ^ UM[Q PQ�P 
# "� # ���^]�[QJU P] � X\!JT PJ^
\T�K ]MP�MP 
& �U # \T[^J�UJUV ] ^JUP^\[P ]M^ W\U[MUU\]TO PQJ �]KK]�\TX �UUM
�P\]TU �^J \
�]UJW<

�È# DYUPJ
 "ÈV��# \U []
�KJPJKY []TP^]KK��KJV��#  QJ \T\P\�K UP�PJ 	# "�# �P J!J^Y \PJ^�P\]T # [�T �J ^J�]U\P\]TJW TJ�^�YPQJ U�
J UP�^P\TX �]\TP �\PQ U]
J 
\U�K\XT
JTP
��	#%!"�#� � ,!

�QJ^J ,! \U � U
�KK �]U\P\!J []TUP�TPV
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�F#  QJ W\UPM^��T[J �TW 
]WJK\TX J^^]^ �^J �]MTWJW �TW

���#%!"� #� � ,1 & ���#%!"� #� � ,� 2
&J^J ��#%!""#  �#%!""# /�# ""# �TW ��#%!""#  �#%!""# / �# ""#J ,1 �TW,� �^J U
�KK �]U\P\!J []TUP�TPUV

�UUM
�P\]T �È# �UUM^JU PQJ JL\UPJT[J ]� []TP^]K �]^ PQJ X\!JT 
& V  QJ \T\P\�KUP�PJU �^J T]P TJ[JUU�^Y P] �J UP^\[PKY ^J�JP\P\!J �[[]^W\TX P] ��#V �F# \U �^JK�LJW �UUM
�P\]T ]T PQJ MT[J^P�\TPY �# �TW W\UPM^��T[J �# V $P \U �JKK �T]�TPQ�P �TY $
% U[QJ
J \U ��KJ P] ^J
]!J ^J�J�P��KJ MT[J^P�\TPY ]^ W\UPM^��T[JV
 QMU �J ]TKY TJJW P] �T]� PQJ �!�^\�P\]TU� ]� PQJ W\UPM^��T[JU \T �TY P�][]TUJ[MP\!J [Y[KJUV �UUM
�P\]T �F# WJU[^\�JU PQJ �]MTWU ]� UM[Q !�^\�P\]TUV
�U PQJ P^�[�\TX []TP^]K P�U� \U ]TKY �]^ PQJ PJ^
\T�K ]MP�MPO []T!JTP\]T�K $
%M�W�P\TX K�� BÈC [�TT]P �J ���K\JWV �]KK]�\TX PQJ \WJ� ]� ������� ������

BFFCO \TUPJ�W ]� U]K!\TX � �MT[P\]T�K 
\T\
\��P\]T �^]�KJ
O �J ��^�
JPJ^\�J PQJ[]TP^]K $#""# �U
$# ""#  �""#�# "ÈV�È#�QJ^J �#  B�!� & . . . & ��� C/ � ��0! \U PQJ ��^�
JPJ^ !J[P]^J �""#  B�!""#& . . . &�(""#C/ � �(0� \U � �^]�J^KY [Q]UJT ��U\U �MT[P\]T
�P^\LV �* ""#  B	*!""#& . . . &

	*� ""#C&�  È& . . . &�2  QJ P�U� \U QJT[J []T!J^PJW \TP] =TW\TX �T \PJ^�P\!JU[QJ
J ��UJW ]T PQJ ]�UJ^!�P\]T ]� PQJ PJ^
\T�K ]MP�MP P^�[�\TX J^^]^ )#"� # � 
&/
#"� # UM[Q PQ�P PQJ ��^�
JPJ^ �# \U M�W�PJW �U # \T[^J�UJU �TW 
J�T�Q\KJ
)#"� # []T!J^XJU P] � �^JU[^\�JW ��KK [JTPJ^JW �P PQJ ]^\X\TV�Y U]K!\TX "ÈV��#O ]TJ ]�P�\TU PQJ PJ^
\T�K UP�PJ	# "� #  '	# "�# &��# &�# "� # "ÈV��#�QJ^J
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!+* �""#J "ÈV�F#
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�\PQ W\
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