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� T`DGN F-DGA,I	CQ<SiQDGF?N,FK^��gN	D:P�<?RQA,F�� CQ<?TWCON�R TS@BA,I,R��g@ M,R D.C0TWDGN H CQ<?RZYH\[R\C'M	D:R\P�DGN ^&T`D1M	DGN
RQ]_DKcQ<?@BR D6VXR���D#DGT P�C�M	COF�COF�T`COT`DGAEP�COF�M	DGF-P�D#P�<?R��XRQ]BI,CWF�D	� D
�6V,<-DGF�DGAEP�DWa

��COFWV,<-C�� DGF-F�CQ<-DGF`�$<Ga b$R\<-CO]BM	C 3	<?R\cOR M	D �&RQT`V/COF deDG]BI	C D1�$<Ga 3	DK<?AXRQA,M	C � RQAEN	DG]�
�RQT`COFK^
V/DG]BRjCQ<?@_DGAEP-RZYH\[R\CSD6R\V/CO@_CWA,R <?DGRQ]B@��GRZYH\[R\C5M,DGF�P�D�P�<?R��XRQ]BI,C	a


��TS@BA,I,RjDGF�V/COF-R`�$A,M	< 
DGR�^ VZCQ<�F-DGN1RQT`CQ<G^XH COTWV,<-DKDGA,FK[R\CSD6R���NXM,R`A,R <-D
��@BFK[R\C`CQ<-P�CQcQ< 
R��XHKR�a


� TW@BA,IXR�� RQT 
� ]B@BR�^�DGT DGF-VZDGHK@ RQ] 
R'TS@BA,I,R T:[R\D ��]��GR0D RQF.TW@BAXI,RQFSR�� 
COF7(;DKP�<-COA	DG]B]BD�D � R\<?@BR
 4N,@��GR�^	VZDG]BC R\V/CO@_C`D HKR\<?@BA,I	C`M	DGMX@BHKRQM	COFKa

��C T`DGN VX<-C�� DGF?F�CQ<G^�RQTS@_cQC D CQ<J@_DGA P-RQM,CQ<1A,R�cQ<?RQM,N,RZYH\[R\C)��DGF-F-@BRQF1��DGA	DKcON	DKP�P�D�iQ<Ga_^�VZDG]BC�@BA��
H DGA P-@��QCWD6R\V/CO@_CWM,RQM	COFGa

��COF M	DGTSRQ@BF RQTW@_cQCOF M,R 3L�&��� %$A	DGF�Vh^�DGT8V R\<-P-@BHKN,]BR\<f^��6]BRQN,F D.�*]B@BF-R�^��gN	D.TWD7@ A,H DGA P-@�� R\<?RQT
D#R\V/CO@BR\<?RQT RW@ A	cQ<-DGF-F-R\<�A,DGF�P�D6M	CON	P�CQ<JRQM	C	a

��C RQTW@_cQC  4DKCOA,R\<?M	C ��R\cOA,@BA	C9�&I,@_>�@BR��QC���F����Q^�V/CQ<5P�DK<:T`D V/DK<?TW@_P-@BM,C N	P-@B]B@��GR\<SC H COT`VXN	P-R �
M	CQ<�M	D#F-DGN:V,<-C ��DKP�CSH COT RQF�TW@BA,I,RQF�F?@BT NX]BRZYH\[CQDGFKa


� M,@_<?DKP�CQ<?R MXR�3��e�����!� %���� d!�$ 4��^e(�<-C�� R�a �$<?R�a03	DK<JA,RQA,M,R ��F?R��ZDG]&� R\<"�EN,DGFj��<-cQCON,Mh^eVZDG] R
H DGF-FK[R\C7M,RQF$T 
R��ENX@BA,RQF�VXR\<JRSM,@��QDK<JF-RQF�F?@BT NX]BRZYH\[CQDGFK^#�/DGTUH COT`C5V/DG]BRSF-N,RSH COTWV,<-DKDGA,FK[R\C5Dj] @��/DK<?R �
YH\[R\CSM	D#RQ]_cONXTWRQF�R\P-@���@BM,RQM,DGF�RQHKRQM �DGTW@BHKRQFKa

��COF�V,<-C�� DGF-F�CQ<-DGF�D#H CO]_DKcORQF�M,D�P�<?R��XRQ]BI	CWMXR`%���� d!�$ 4��VZDG]BC R\V/CO@_C	a

��C���A,M,DK<?F�COA ^G<?DGF�V/COA,F 
R��QDG]\V/DG]_COFh]BR��/CQ<?R\P 
CQ<J@_COF M,R�3��e������^GD=R\COF4]BR��/CQ<?R\P�CQ<J@BF�P-RQF ��cQCQ<4D=b$N,M,F�COAh^
V/DG]_COF�RQN%$ 
� ]B@_COF�V,<-DGF-P-RQM	COF�A,R D&$�DGHKN!YH\[R\C.M,RQF�F-@BTjN,]BRZYH\[CQDGFGa

��COF7T`DGNXF5F�CQcQ<?COFK^��$A P�COAX@_C'D d=RQ]_DGAEP-@BA,R�^�VZDG]BC'R\V/CO@_C D V/DG]BR I,COF�VX@_P-RQ]B@ M,RQM	D1C�� DK<-DGHK@BM,R�F�DGT'�



V,<-D	�gN	D6A	DGH DGF-F?@_P�DG@ a

��C7�&��( �X^	V/DG]_C`R\V/CO@_C �XAXRQA,H DG@_<-C	a

� P�C�M	COF.COF.@B<?T:[R\COF.DGT ��<?@BF�P�C	^�DGT DGF-VZDGHK@ RQ]��$A P �COAX@_C'D �LDK<-D
�GR�^�� R\<?@BR'D ��R\P�CQ<?N ^���]BHK@BRQA,D
D���<?N,A	C	^,(�<Ga� 4@��ZDK<JR\P�CjD � a ��AEP �COA,@BR�^,V/DG]BRQF&CQ<JRZYH\[CQDGF��gN	D#T`D6F?N,F�P�DGAEP-R\<?RQT:a

� P�C�M	COF��EN	DQ^,MX@_<-DKP-R CON1@BAXM,@_<-DKP-RQT`DGAEP�DQ^,H COAEP�<?@��XN 
� <?RQT H COT DGF�P�D P�<?R��XRQ]BI	C	a




��&��%�� �

��cQDKCOT`DKP�<?@BR�� <JRQH P-RQ] P�DGT�F-@BM	C�NXF-RQM,R�H COT�F-N,H DGF-F-C�VXR\<?R�<-DKV,<-DGF-DGA P-R\<LcQDKCOT`DKP�<?@BRQF!H COT`VX]BD&$�RQF �EN	D
R\VXR\<-DGH DGT�AXR$AXR\P-N	<-D
�GR�ae��COF 
NX]_P-@BT`COFeRQA	COF!P-RQT � 
DGT�P�DGT F-@BM	C�R\VX]B@BHKRQMXR�VXR\<JR�F-@BTjN,]BR\<!M	COT 
� A,@BCOF
H COT`VX]_D&$�COFKa���DGF�P�D P�<?R��XRQ]BI	C	^,FG[R\C5RQA,RQ]B@ F-RQM,RQF�RQF�RQ]BP�DK<?RZYH\[CQDGF�A,CWDGF-H CORQT`DGAEP�C.M,D#N,T��XN 
� M	C VZDG] R
@BAEP�<-CgMXN!YH\[R\C�M	D&N,T�M	COT 
� AX@_C!� <?RQH P-RQ] a!�9HKR ��@BM,RQM,D �gN,RQM	<JRQM,R 
D�H COA,F-@ M	DK<?RQM,R�H COT`C�M	COT 
� A,@BC �XRQF�DQ^
COA,M	DWP�< �DGF M	COFj]BRQM	COFjFK[R\C F-N��XF�P-@BP-N 
� M	COF�V/CQ<6VX< 
D&� � <?RQH P-RQ@ FjMXR�HKN	<��\R �gN,RQM	<JRQM,R1M	D ��CgHJI a ��@BT �
N,]BRZYH\[CQDGF!FK[R\C�<-DGRQ]B@��GRQM,RQF;VXR\<?R�DGF-H CORQT`DGAEP�COF=@BF�CQP 
DK<?TW@ H COF!D�A [R\C�@BF-CQP 
DK<JTW@BH COFK^ON	P-@ ]B@��GRQA,M	C�C�T 
DKP�C�M	C
M	D �QCO]BNXT`DGF �XA,@BP�COFKa*%$T DGF��gN	DGTWRWVXR\<?R �QDK<J@��XHKR\<�R5H COA,M,@�YH\[R\CSM,D6H COT`VXR\P-@�� @B]B@BM,RQM,D�DGT TWRQ]BI,RQF
A [R\C.DGF�P�<?N	P-N	<JRQM,RQF 
D`R\V,<?DGF�DGA P-RQM,C	a ��F$<-DGF-N,]_P-RQM,COF�FK[R\C:RQA,RQ] @BF-RQM	COF�V/CQ<$T`DG@BC.M	COF�F�DKcONX@BA P�DGF�@BA��
M,@BHKRQM	CQ<?DGF���DGA	DK<?cO@BRSHK@BA 
DKP-@ HKRST 
DGM,@BR5A	C5M,COT 
� A,@_C`DGT � NXA!YH\[R\C5M	C5A 
N,T`DK<-C5M	D 
�D
�gA	CO] M,F�� �\RQ]_CQ<-DGF
M,R:DGA	DK<?cO@BR1HK@BA 
DKP-@BHKR A	C1DGF�P-RQM,C�DGF�P-RQHK@_COA 
R\<?@_C	^!DGT RQ]_cONXA,F�V/COA P�COF M	C�M	COT 
� A,@_C	^hDGT � N,A!YH\[R\C�M	C
A 
N,T`DK<?C5M	D`
�D
��A	CO]BMXF�� F-N	V/DK<�� 
� HK@_D#D`@BF�CO] @BA,I,RQF�M,R �QCQ<-P-@BHK@BM,RQM,D VXR\<JR5C7DGF-H CORQTWDGA P�C�@ F�CQP 
DK<?TW@BH C��
F-N	V/DK<�� 
� HK@_D5D1@BF�CO]B@BAXI,RQF M,R P�DGT`V/DK<?R\P-N	<?R VXR\<JR C DGF-H CORQT`DGAEP�C�A [R\C0@ F�CQP 
DK<?TW@BH C���RQA 
RQ]B@BF�D:M	C DGF �
V/DGH P�<-C D:C DGF-VXRZYH C0M	D � RQF�D:M,R D
�QCO]BN!YH\[R\C M,R DGA	DK<?cO@BR HK@BA 
DKP-@BHKR T 
DGM,@BR V R\<?R DGF-H CORQT`DGAEP�COF5A [R\C
@BF�CQP 
DK<?TW@ H COFKa�3	CQ<?RQT M,DKP�DGH P-RQM	COF�H COT`V/CQ<-P-RQT`DGAEP�COF�A [R\CSDGF�V/DK<?RQM,COF�A,RSDGA	DK<-cO@BR5HK@BA 
DKP-@BHKR7T 
DGM,@BR
A,RQF�HKR��g@ M,RQM	DGF�H COT cQDKCOT`DKP�<?@ R � <?RQH P-RQ],D�COF�DGF-VXRZYH COF*M,D � RQF-D�@BA,MX@BHKR\<?RQT V/COF-F 
� �QDG@BF!DGF�P�<?N	P-N,<?RQF�M	D
R\P�<?R\P�CQ<-DGF�DGF�P�<?RQA,I,COFKa
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3	<?RQH P-RQ]ZcQDKCOT`DKP�<��WIXRQF��/DKDGASF?N,HKH DGF-F�� N,]B]��jN,F�DGMSP�C <-DKVX<-DGF�DGAEP�H COT`VX]_D&$`cQDKCOT`DKP�<J@_DGF&R\V,V/DGR\<?@BA	c#@BA
P-I	D�A,R\P-N,<-DQa!��A`P-I,D�]BRQF�P �QDGR\<JF*@_P=IXRQF�RQ]BF�C �ZDKDGASR\V,VX]B@_DGM P�CjF-@BTjN,]BR\P�D�H COT`V ]_D&$WM	COTWRQ@BA,FGaL��A`P-I,@BF
>*CQ<"� ^gP-I	D�@ T`VXRQH P�COA5P-I	D �XN,@BM �,Cf> @BF�RQAXRQ]�� �KDGM5>�@_P-ISP-I	D�@BA P�<?CgM,NXHK@BA	c�C�� P-I	D � <JRQH P-RQ]B@��GR\P-@_COA5C��
P-I	D�M	COTWRQ@BA ae��I,D�F��gN,R\<-D�HKR ��@_P �7@BF�H COA,F-@BM,DK<-DGM5RQF �XRQF-D$M	COTSRQ@BA ^g>�I	DK<-D$P-I	D�F-@BM	DGF�R\<-D$<-DKVX]BRQH DGM
� � V,<-D&� � <?RQH P-RQ@BF�C��*P-I	D ��CgHJI0F��gN,R\<-D HKN	<��QDQaW��@BTjN,]BR\P-@_COAXF�R\<-D`HKR\<-<J@_DGM CON	P	� CQ<�P-I,D @ F�CQP-I	DK<?TWRQ]
RQA,M A	COA%� @BF�CQP-I,DK<?TWRQ] �XCf>�FK^�NXF-@BA	c0P-I,D T`DKP-I,CgM�C�� �XA,@BP�D �QCO]BN,T`DQa�� F-H?I,DGT`D P�C �QDK<?@�� � P-I	D
H COT`VXR��X@ ]B@_P � H COA,M,@BP-@_COA � CQ<�P-I	D�NXA,F�P�<?N,H P-N,<-DGM`cQ<?@BMXF=@BFeV,<?DGF�DGA P�DGMha=��I	D�<-DGF?N,]_P-F=R\<-D$RQA,RQ]����KDGM ���
T`DGRQA,FLC��,P-I	D&@BA,M,@ HKR\P�CQ<?F��hM	COTWRQ@ A R��QDK<?R\cQD�C��,P-I	D �g@ A	DKP-@BHeDGA	DK<?c��6RQF!R!� N,A,H P-@_COA6C��,P-I	D&
�D
��A	CO]BM,F
AENXT �/DK< � �\RQ]BN	DGF=C��ZP-I,D �g@ A	DKP-@BH&DGA	DK<-c��`@BAWP-I	D�F�P-R\P-@_COAXR\<��`F�P-R\P�DQ^gR\P*F�COT`D�V/CO@BAEP-Fe@BA`P-I,D�M	COTWRQ@BAh^
RQF#R � N,A,H P-@_COA C��&P-I	D5
�D
��A	CO]BM,F�AgN,T �ZDK< �LF-N	<"� RQH DWRQA,M H COA P�CON	<j]B@BA	DGF�C��&P-I	D �QCQ<?P-@BHK@_P ��� CQ<6P-I	D
@BF�CQP-I	DK<JTWRQ] �XCf> �,F-N,<�� RQH D�RQA,M7H COAEP�CON	<�]B@BA,DGF�C��LP-I	D�P�DGT`V/DK<?R\P-N	<-D � CQ<�P-I,D�A,COA%� @BF�CQP-I	DK<JTWRQ] �,Cf> �
RQA,RQ]���F-@BF6C���P-I	D.F-VZDGH P�<JN,T RQA,M'P-I	D7F�VXRQH D.C���VXI,RQF�D5C���P-I	D.D
�QCO]BN	P-@_COA'C���P-I	D7R �QDK<?R\cQD ��@BA	DKP-@ H
DGA	DK<-c�� � CQ<*A	COA%� @BF�CQP-I,DK<?TWRQ] �,C >#ae%�A	D&$�V/DGH P�DGM �/DGI,R ��@_CON	<=@ A P-I,D�R �QDK<?R\cQD��g@ A	DKP-@BH&DGA	DK<-c�� @BA P-I	D
HKR ��@_P � >�@_P-I � <?RQH P-RQ];cQDKCOT`DKP�<"��I,RQM��ZDKDGA M	DKP�DGH P�DGM a���I,D6VXI,RQF-D F�VXRQH D I,RQM @BA,M,@ HKR\P�DGM1V/COF-F-@�� ]_D
F�P�<?N,H P-N,<-DGF&C��eF�P�<?RQA	cQD6R\P�P�<JRQH P�CQ<?FKa
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 aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 232

4 a 4 �1CQP-@�� RZYH\[R\C�aKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 2�5

4 a k � �%��DKP-@��QCOF�aKaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 276

4 a82 �$<-cORQA,@��GRZYH\[R\CSM	CW�L<?R��XRQ]BI	C�aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 276
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+��	���������,�
�� � aKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 23<

k a 4 ��@BT`DGA,FK[R\CWM,D#b�RQN,F?M	CQ<>= � �*DGF?@BH C���@_P-H?I�a aKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5 l
k a k 3	CQ<?TWRQF���]BP�DK<?A,R\P-@��\RQF�VXR\<?R`RS�$@ T`DGA,FK[R\CWM	D N,T 3	<?RQH P-RQ].aGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5 k
k a k a 4 ��@BT`DGA,FK[R\CWM,D ��COA P-R\cQDGT aKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5 k
k a k a k ��@BT`DGA,FK[R\CWM,D ��@BTW@B] R\<?@BM,RQM	D�a?aKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 535

k a82 3	<?RQH P-RQ@BF���N,P�C�����@BTW@B] R\<-DGF aKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@?

k a/5 3	<?RQH P-RQ@BF���N,P�C�� �!�XAXF�afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@A

k a8? "$< 
R��XH COF�M	D#3,N,AeYH\[CQDGF�3	<?RQH P-RQ@ FSaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5B6

k a8?ga 4 �&N	<��\RQF��$N	P�C�� �!� A,F�aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@C

k a8A "$DK<?RQA,M,CW3	<?RQH P-RQ@BF$H COT �&RQM,DG@BRQF�M	Dj�&R\<JRQH P�DK<-DGF6afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ? l

DE& � ��;
�
��-
��F(���� ��;��	�,�
��F�G� ��	)(IH���#	�,����-
��J� � � �	)�-
�� aKafaKaGaKa ?76

2ga 4 ��@�� DK<?DGA!YHKRQF�3!@BA,@_P-RQF�aKaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?3C

2ga k deCO]BN,T`DGF�3;@ A,@_P�COF aKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A 4

2ga k a 4 deCO]BN,T`DGF�3;@ A,@_P�COF&DGTU� RQ]BI,RQF�
�DKP-RQA	cON,] R\<-DGF0aKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A k
2ga k a k ��H CQV ]BRQT`DGAEP�CWdeDG]_C�HK@BM,RQM	D&� (�<-DGF-FK[R\CWafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A32

2ga k a k a 4 � 
DKP�CgM,C5M	D �&I,CQ<?@BA$a aKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A32

2ga k a k a k � 
DKP�CgM,C7�g����(* 4� aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A�5

2ga k a k a82U� 
DKP�CgM,C7�g����(* 4�*
 aKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3A

2ga k a k a/5 � 
DKP�CgM,C5(�
���� � aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A76



2ga k a k a8?U� 
DKP�CgM,CSdeDG]_C�HK@BM,RQM	D&� (�<-DGF-FK[R\C�aGaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3C

2ga k a82 deCO]BN,T`DGF�3;@ A,@_P�COF&DGTU� RQ]BI,RQF��4<?@ RQA	cON,]BR\<-DGF$aKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3C

2ga82 � 
DKP�C�M	COF$M	D ��CQ<-<-D�YH\[R\C5M,RW(=<?DGF-FK[R\C�afaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 2

2ga82ga 4 � 
DKP�C�M	COF�� P�DK<?R\P-@��QCWD6M	D#(!RQF-F�C$aGaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 5

2ga82ga k � 
DKP�C�M	C5%$F-RQA,M,CW��DGH COTWVZCOF?@�YH\[R\CSDGT d=RQ]BCQ<-DGF$��@ A	cON,]BR\<-DGF!a aKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 636

2ga/5 ��F-H CORQTWDGA P�COF$�6[R\CS��F�CQP 
DK<?TS@BH COFWaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <

2ga8? ��RQ] I,RQF�VXR\<?R`�$COT 
� A,@_COF�3	<?RQH P-RQ@ F,afaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C k
2ga8?ga 4 ��RQ] I,RQF�� [R\CS��F�P�<JN	P-N	<?RQM,RQF�aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C32

2ga8?ga k ��RQ] I,RQF���F-P�<?N	P-N	<?RQMXRQF a aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C�5

2ga8?ga82 ��RQ] I,RQF���COT`V/COF�P-RQF/aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3?

2ga8?ga82ga 4 %$A,@ [R\CW(;COAEP-N,RQ]`aKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3?

2ga8?ga82ga k %$A,@ [R\C`V/CQ<��gC��X<-DKV/COF-@�YH\[R\C aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3A

2ga8?ga82ga82 �$DGF�DGTWVZDGAXI	CWM	D6� RQ]BI,RQF�� @BF�P-RQF`afaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C76

2ga8A ��<?@_P 
DK<?@BCOF�M	Dj��COA �QDK<-c �DGA,HK@BRSVXR\<?R`RW(�<-DGF-FK[R\C�aGaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa < l
2ga8Aga 4 ��COA,M,@�YH\[R\CWM	D ��COT`VXR\P-@��X@B]B@BMXRQM	DSaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa < 4

2ga 6 �$D
�XA,@�YH\[CQDGF�D ��]_cQCQ<J@_P-T`COF�%�P-@B]B@��GRQM,COF�A,RQF���@BTjN,]BRZYH\[CQDGF���N,T 
DK<J@BHKRQF�aKaGaKaKaGaKaGaKaKafaKaGaKa < k
2ga 6Ea 4 ��AXM,@BHKRQM	CQ<-DGF�MXR`�$@ A �RQTW@BHKR`M	CW�*F-H CORQT`DGAEP�C)aKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <32

2ga 6Ea 4 a 4 d�@BF-NXRQ]B@��GRZYH\[R\CWM	D#�*F-H CORQT`DGAEP�COF aKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <�5

2ga 6Ea 4 a k ��DGM,@BMXRQF�M	D6��F?H CORQT`DGA P�C.aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <�5

� & �+� ,�
����#�;(*
�
�� �G� �-
�� �	)(*	�
�� ������,�
���	�� aKaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <76

5	a 4 �2(=<?C��X]_DGTWR M,R5��R ��@BM,RQM	D aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <76

5	a k ��AXM,@BHKRQM	CQ<-DGF�M,CW��F-H CORQT`DGAEP�C aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3C

5	a82 ��F-H CORQTWDGA P�COF���F-CQP 
DK<JTW@BH COF*afaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3C

5	a82ga 4 "$< 
R��XH COF�M,R deCQ<-P-@BHK@ M,RQM	D7aKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl 6
5	a/5 ��F-H CORQTWDGA P�COF$�6[R\CS��F�CQP 
DK<?TS@BH COFWaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl C
5	a/5	a 4 ��COA �QDGHgYH\[R\C.�$R\P-N	<?RQ]QaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 434 ?

5	a/5	a k "$< 
R��XH COF�M	C5�&RQT`V/CWM	D#�LDGT`V/DK<?R\P-N	<JR�aKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4GkQk
5	a/5	a82 ��F-HK@B] RZYH\[CQDGF�A,R`� �QCO] N!YH\[R\CSM,RW�*A	DK<-cO@BRS��@BA 
DKP-@BHKRW� 
DGMX@BR aKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 l
5	a/5	a/5 ��F�V/DGH P�<-COF�M,R`� �QCO]BNeYH\[R\CSM,R`��A,DK<-cO@BRS�&@BA 
DKP-@ HKRS� 
DGM,@ R`aGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23A

5	a/5	a/5	a 4 �*F�V/DGH P�<-COF�M,R`���QCO]BN!YH\[R\CSM,D������	� AXR5�&R ��@BM,RQM,D`aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23<

5	a/5	a/5	a k �*F�V/DGH P�<-COF�M,R`���QCO]BN!YH\[R\CSM,D������	� AXR5�&R ��@BM,RQM,D#3	<?RQH P-RQ]4M,D#� 
� �QDG] 4 aGaGaKaKafaKaGaKa 4 5 k
5	a/5	a/5	a82 �*F�V/DGH P�<-COF�M,R`���QCO]BN!YH\[R\CSM,D������	� AXR5�&R ��@BM,RQM,D#3	<?RQH P-RQ]4M,D#� 
� �QDG] k aGaGaKaKafaKaGaKa 4 5@?



5	a/5	a8? ��A 
RQ]B@BF�D�M	D#�*F�VXRZYH CSM	D#3XRQF�D9aKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@?
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 �+� a aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 ?76

?ga 4 �4<JR��XRQ]BI	COF�3,N,P-N	<-COF1aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 A 4

� �;���;� H�;( ,+	���� ��	)� � 	�
���� �����	�,���� a aGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 A3?
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��1��	)� ������� � � �	�� 	�,����F�-
 ��� aGaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 636
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 aKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 6 <

�$a 4 "$< 
R��XH COF�M,R`��A,DK<-cO@BRS�&@BA 
DKP-@ HKRSaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 6 <

�$a k "$< 
R��XH COF�M,R`(=<?DGF-FK[R\CSafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C3A
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 a aKaKaGaKaGaKaKafaKaGaKa 4 C3<

�ja 4 "$< 
R��XH COF�M,R`��A,DK<-cO@BRS�&@BA 
DKP-@ HKRSaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C3<
�ja k "$< 
R��XH COF�M,R`(=<?DGF-FK[R\CSafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C3<

�ja82 "$< 
R��XH COF�M,R deCQ<-P-@BHK@ M,RQM	D7aKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 <76

� & �+���1�+,�
+��
E���I� ��( ,/. 0
��+� aKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l ?

��a 4 
�DGF�CO] N!YH\[R\CWD#3	<-D �	�N �DGA,HK@BR.� 
R $	@BTWRSM	D#N,T ��F-VZDGH P�<?C aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l A
��a k ��$�DGT`VX]_COF�M,D#��F�V/DGH P�<-COF�M,D63,N,A!YH\[CQDGF#aGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l 6

�	)(���	�,+� aKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k 4 2
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4 a 4 ��$�DGT`VX]_COF�M	D#M	COT 
� AX@_COF&H COT`VX]_D&$�COFKa�aGaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 232

4 a k ��A,M,RQF&DGTUHKRQA,RQ] <?RQF-CSH COT � N,A,M	C'�\R\<?@ 
R��QDG]!aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 23?

k a 4 3!@_cON	<?RQF � P�DGF-P�D6VXR\<?R`RSM,@BT`DGA,FG[R\C M,D#H COA P-R\cQDGT aKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@2

k a k "$< 
R��XH C5M	D#H COA P-R\cQDGT VXR\<JR`HKN	<��\R`M	D ��C�H?I�aKaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 535

k a82 "$< 
R��XH C5M	D#H COA P-R\cQDGT VXR\<JR`RWH COF�P-RSMXR`��CQ<?N,DKcOR�a�aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@?

k a/5 "$DK<?RQM	CQ<$M,R`HKN	<��\R`M	D ��C�H?I5aGaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@A

k a8? 3	<?RQH P-RQ];RQN	P�C�� R��XT afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@C
k a8A 3,N,A!YH\[R\C.M	D�� DG@_DK<?F-P�<?RQF-F�H COT���� 4�� 4 D���� 4�� 2 aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5@<

k a 6 3,N,A!YH\[R\C.M	D�� DG@_DK<?F-P�<?RQF-F�H COT���� 4�� ?WD���� 4�� 6 aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ? l

k a8C �&N	<��\R`RQN	P�C�� R��XT aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ? 4

k a8< ��AEP�DK<-V/CO]BRZYH\[R\C � <?RQH P-RQ] aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?32

k a 4Kl 3	<?RQH P-RQ@BF$M	D ��@BDK<-VX@BA,F��g@Xa-aGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?�5

k a 434 �&N	<��\R`M	D#(;DGRQA	CWD HKN	<��\R`M	D#b�@ ]��/DK<-P4a aGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?�5

k a 4Gk 3	<?RQH P-RQ@BF$F�DGT`DG] I,RQA P�DGF 
R 
R\<��QCQ<-DGF�afaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?�5

k a 4 2 � �QCO]BNeYH\[R\CSM	COF�V,< 
D&� � <?RQH P-RQ@BF�VXR\<?R 
R\<"�QCQ<-D k aKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?3?

k a 4 5 ��] I,R'�EN,RQM,<?RQM,R`M	D ��C�H?I�aKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?3?

2ga 4 ��RQ] I,R`RQ]_P�DK<?A,RQMXR�a;afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A k

2ga k ��RQ] I,R`M	D �QDG]_C�HK@BM,RQM,D�D	�QCO]BN,T`D#M	D H COA P�<-CO]BD*aGafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3<

2ga82 	 R�
&deCO]BNXT`D#M	D#H COAEP�<-CO]_D�	 �

��4<?@ �RQA	cON,]_C`RQM �-RQH DGA P�D 
R��Xa aKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 4



2ga/5 � �QCO]BNeYH\[R\CSM	D�� 	 4��\k���4��\k 
$H COT COF�T 
DKP�CgM,COF�M	D#H CQ<?<-D�YH\[R\C5M,R VX<-DGF-FK[R\C	a aGaKaKafaKaGaKa 6 A

2ga8? �&R ��@BM,RQM,D#H COT � <-COA P�DG@B<?R'� <JRQH P-RQ] afaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C32

2ga8A ��RQ] I,R P�<?@BRQA	cONX]BR\<�VXR\<?R`HKR��g@BMXRQM	D � <?RQH P-RQ] k a�aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C�5

2ga 6 %�AX@ [R\C`V/COA P-N,RQ] a*aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3A

2ga8C %�AX@ [R\C`V/CQ<�F�C��,<-DKV/COF-@�YH\[R\C	a�aKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C76

2ga8< �4<JRQA,F�� CQ<?TWRZYH\[R\CSTWRQ] I,R`H?I,@ T`DK<?R VXR\<?RWVZCOAEP-N,RQ] a�aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3C

2ga 4Kl ��RQ] I,R`TW@BF�P-R`NXF-RQM,R VXR\<?RWP�DGF�P�D6M	D6M,DGF�DGT`V/DGA,I	C	a$aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3<

2ga 434 �4DGTWVZC`cORQF-P�C 	 DGT F-DKcON,A,M	COF 
�AXR`@BA,@BHK@BRQ] @��GRZYH\[R\C`M,R`V,<-DGF?FK[R\C	a afaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C3<

2ga 4Gk �4DGTWVZC`cORQF-P�C 	 DGT F-DKcON,A,M	COF 
�AXR`F-@BTjN,]BRZYH\[R\C	a�afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa < l

2ga 4 2 ��COA,M,@�YH\[R\CWM	D#H COT`VXR\P-@�� @B]B@BM,RQM,D �;TWRQ] I,R �ENXRQM	<?RQM,R D�P�<?@ RQA	cON,]BR\</a aGaKaKaGaKaGaKaKafaKaGaKa < k

2ga 4 5 ��COA,M,@�YH\[R\CWM	D#H COT`VXR\P-@�� @B]B@BM,RQM,D �;TWRQ] I,RQF�P�<?@BRQA,cON,]BR\<-DGF�a aGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa < k

5	a 4 (=<-C�� ]_DGTWR`M,R`HKR��g@BMXRQM	DQa�aGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <76

5	a k ��COA,M,@�YH\[R\CWM	D#H COA P�CQ<JA	CSVXR\<JR`R �QDG]_C�HK@BM,RQM	Dha aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3<

5	a82 ��COT`VXR\<JRZYH\[R\C5M	C`DGF-H CORQTWDGA P�C7@BF�CQP 
DK<?TW@ H CWVXR\<?R������ 5 lQl afaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlQl

5	a/5 ��COT`VXR\<JRZYH\[R\C5M	C`DGF-H CORQTWDGA P�C7@BF�CQP 
DK<?TW@ H CWVXR\<?R������ 4KlQlQl afafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlQl

5	a8? ��COT`VXR\<JRZYH\[R\C5M	C`DGF-H CORQTWDGA P�C7@BF�CQP 
DK<?TW@ H CWVXR\<?R������ ? lQlQl afafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlQl

5	a8A d=R\<?@BRZYH\[R\C.M	D������ �
	:H COT RWMX@BT`DGA,FK[R\C`M,R`TSRQ]BI,R�a�aGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl 4

5	a 6 ��A	DK<?cO@BR`HK@BA 
DKP-@BHKRWT 
DGMX@BR 	 @BF�CQP 
DK<?TS@BH C 
Ja#aKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlOk

5	a8C d=R\<?@BRZYH\[R\C.R��XF�CO]BN	P-R`MXR`DGA	DK<-cO@BR`HK@ A 
DKP-@BHKRWT 
DGM,@BR 	 @BF�CQP 
DK<?TW@BH C 
Ja�a aGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl A

5	a8< d=R\<?@BRZYH\[R\C5<-DG]BR\P-@��\R`M,R DGA	DK<-cO@ RWHK@BA 
DKP-@BHKRWT 
DGMX@BR 	 @BF�CQP 
DK<?TS@BH C 
Ja aKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl 6

5	a 4Kl (;COA P�COF$M	CWM	COT 
� A,@_C VXR\<?R`H 
RQ]BHKNX]_CWM	D	�\RQ]_CQ<-DGF0afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl C



5	a 434 d=RQ]_CQ<-DGF�M	D�� � AXRWF-@BTjN,]BRZYH\[R\CW@BF-CQP 
DK<JTW@BHKR�aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl <

5	a 4Gk ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D�	 ��� � 4Kl D���� � 5 lQl 
 aGaKaKaGaKaGaKaKafaKaGaKa 434Kl

5	a 4 2���F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D 	 ��� � 4Kl D ��� � 5 lQl 
#aKaGaKaKaGaKaGaKaKafaKaGaKa 434Kl

5	a 4 5 ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D�	 ��� � 4 5 lQl D ����� ? lQlQl 
4a aKaGaKaKafaKaGaKa 434Kl

5	a 4 ?���F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D 	 ��� � 4 5 lQl D ��� � ? lQlQl 
 a aGaKaGaKaKafaKaGaKa 43434

5	a 4 A ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] 4 	 ��� � 4Kl D ����� 5 lQl 
WaKaGaKa 43434

5	a 4 6)��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
#afaKaGaKa 434Gk

5	a 4 C ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] 4 	 ��� � 4 5 lQl D ��� � ? lQlQl 
;a 434Gk

5	a 4 <���F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D���� � ? lQlQl 
 a a 434 2

5	a k\l ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] k 	 ��� � 4Kl D ����� 5 lQl 
WaKaGaKa 434 2

5	a k 4 ��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
#afaKaGaKa 434 5

5	a kQk ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] k 	 ��� � 4 5 lQl D ��� � ? lQlQl 
;a 434 5

5	a k 2���F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D���� � ? lQlQl 
 a a 434 ?

5	a k 5 ��COA,M,@�YH\[R\CWM	D#H COA P�CQ<JA	CSVXR\<JR`R`P�DGT`V/DK<?R\P-N	<?R!aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 434 A

5	a k ? ��A	DK<?cO@BR`HK@BA 
DKP-@BHKRWT 
DGMX@BR 	 A [R\CS@ F�CQP 
DK<?TW@BH C 
JaeaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 434 C

5	a k A�d=R\<?@BRZYH\[R\C.R��XF�CO]BN	P-R`MXR`DGA	DK<-cO@BR`HK@ A 
DKP-@BHKRWT 
DGM,@BR 	 A [R\CS@BF�CQP 
DK<?TS@BH C 
Ja�aKaGaKaGaKaKafaKaGaKa 4GkQk

5	a k 6)d=R\<?@BRZYH\[R\C5<-DG]BR\P-@��\R`M,R DGA	DK<-cO@ RWHK@BA 
DKP-@BHKRWT 
DGMX@BR 	 A [R\CS@ F�CQP 
DK<?TW@BH C 
Ja&aKaKaGaKaGaKaKafaKaGaKa 4Gk 2

5	a k C ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D 	 ����� 4Kl D ��� � 5 lQl 
!afaKaGaKaGaKaKafaKaGaKa 4Gk 5

5	a k <���F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D�	 ��� � 4Kl D ��� � 5 lQl 
�aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk 5

5	a82 l ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D 	 ����� 4 5 lQl D������ ? lQlQl 
 aGaKaKafaKaGaKa 4Gk 5

5	a82 4 ��F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D�	 ��� � 4 5 lQl D������ ? lQlQl 
Ea aKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk ?

5	a82 k ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
*aGaKa 4Gk ?



5	a8232���F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
�aKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk A

5	a82�5 ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D ����� ? lQlQl 
 4Gk A

5	a823?���F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D ��� � ? lQlQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk 6

5	a823A ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
*aGaKa 4Gk 6

5	a8276)��F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
�aKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk C

5	a823C ��N	V/DK<�� 
� HK@_D�M	D�P�DGT`V/DK<?R\P-N	<JR`A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D ����� ? lQlQl 
 4Gk C

5	a823<���F-CQP�DK<?TWRQF�AXR`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D ��� � ? lQlQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Gk <

5	a/5 l ��TWVX]B@BRZYH\[R\CWM	C`cQ< 
R��XH C5M	D#@ F�CO]B@BA,IXRQF�VXR\<JRWRWHKR ��@BM,RQM,D	� <?RQH P-RQ] k 	 ��� � ? lQlQl 
$a 4Gk <

5	a/5 4 ��TWVX]B@BRZYH\[R\CWM	C`cQ< 
R��XH C5M	D#@ F�CQP�DK<?TWRQF�V R\<?R`RWHKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ��� � ? lQlQl 
 4 2 l

5	a/5 k � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D�	 ����� 5@? lQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 4

5	a/5@2 � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D�	 ����� ? lQlQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 4

5	a/535 � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D�	 ����� ?3? lQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 k

5	a/5@? � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D�	 ����� A lQlQl 
	a aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 k

5	a/5@A � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� 5@? lQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2 k

5	a/5B6�� �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� ? lQlQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 232

5	a/5@C � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� ?3? lQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 232

5	a/5@< � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� A lQlQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 232

5	a8? l � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� 5@? lQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2�5

5	a8? 4 � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� ? lQlQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 2�5

5	a8? k � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� ?3? lQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23?

5	a8?32 � �QCO]BNeYH\[R\CSM	D���� � � A,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� A lQlQl 
 a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23?



5	a8?�5 d=R\<?@BRZYH\[R\C M	D � � � � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ��� �
? lQlQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23A

5	a8?3?�d=R\<?@BRZYH\[R\C M	D � � � � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ��� �
?3? lQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 276

5	a8?3A�d=R\<?@BRZYH\[R\C M	D � ��� � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ��� �
A lQlQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 276

5	a8?76)d=R\<?@BRZYH\[R\C M	D � ��� � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ��� �
? lQlQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23C

5	a8?3C�d=R\<?@BRZYH\[R\C M	D � ��� � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ��� �
?3? lQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23C

5	a8?3<�d=R\<?@BRZYH\[R\C M	D � ��� � H COT8M,@BT`DGA,FG[R\C7MXR1TWRQ]BI,R7A,R�HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ��� �
A lQlQl 
Ja/aKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 23<

5	a8A l ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D 	 ����� 5@? lQl 
Ja�a aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 l

5	a8A 4 ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D 	 ����� ? lQlQl 
Ja�a aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 4

5	a8A k ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D 	 ����� ?3? lQl 
Ja�a aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 4

5	a8A32 ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D 	 ����� A lQlQl 
Ja�a aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 k

5	a8A�5 ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] 4 	 ��� � 5@? lQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@2

5	a8A3? ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] 4 	 ��� � ? lQlQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@2

5	a8A3A ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] 4 	 ��� � ?3? lQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 535

5	a8A76���F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] 4 	 ��� � A lQlQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@?

5	a8A3C ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] k 	 ��� � 5@? lQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@A

5	a8A3< ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] k 	 ��� � ? lQlQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5B6

5	a 6 l ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] k 	 ��� � ?3? lQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5B6

5	a 6 4 ��F�V/DGH P�<-C`V R\<?RWHKR ��@BM,RQM,D	� <?RQH P-RQ] k 	 ��� � A lQlQl 
JaJa aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@C



5	a 6 k ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D �gN,RQM	<JRQM,R 	 ��� � 5@? lQl 
Ja a aKaKafaKaGaKa 4 5@<

5	a 6 2 ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 5@? lQl 
Ja afaGaKaKafaKaGaKa 4 5@<

5	a 6 5 ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 5@? lQl 
Ja afaGaKaKafaKaGaKa 4 ? l

5	a 6 ? ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D �gN,RQM	<JRQM,R 	 ��� � ? lQlQl 
Ja a aKaKafaKaGaKa 4 ? l

5	a 6 A ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� ? lQlQl 
Ja afaGaKaKafaKaGaKa 4 ? 4

5	a 636���F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� ? lQlQl 
Ja afaGaKaKafaKaGaKa 4 ? 4

5	a 6 C ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D �gN,RQM	<JRQM,R 	 ��� � ?3? lQl 
Ja a aKaKafaKaGaKa 4 ? k

5	a 6 < ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� ?3? lQl 
Ja afaGaKaKafaKaGaKa 4 ? k

5	a8C l ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� ?3? lQl 
Ja afaGaKaKafaKaGaKa 4 ?32

5	a8C 4 ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D �gN,RQM	<JRQM,R 	 ��� � A lQlQl 
Ja a aKaKafaKaGaKa 4 ?32

5	a8C k ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� A lQlQl 
Ja afaGaKaKafaKaGaKa 4 ?�5

5	a8C32 ��F�V RZYH CSM	D	� RQF�D6M	D���� � � VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� A lQlQl 
Ja afaGaKaKafaKaGaKa 4 ?�5

?ga 4 "$DK<?RQM	CQ<?DGF�M,R'� <-COAEP�DG@_<?R � <?RQH P-RQ]OaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 ?76

?ga k ��N	P�<?RQF�3	<-COAEP�DG@_<?RQF � <?RQH P-RQ@BF aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 ?3C

�$a 4 ��N	V/DK<�� 
� HK@_D�M	D�� � A,R`HKR ��@BM,RQM	D 	 ��� � 4Kl D������ 5 lQl 
�aGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C l

�$a k ��F-CO]B@BA,I,RQF&M,R � � A,R`HKR��g@ M,RQM	D�	 ����� 4Kl D ��� � 5 lQl 
�aKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C l

�$a82 ��N	V/DK<�� 
� HK@_D�M	D�� � A,R`HKR ��@BM,RQM	D 	 ��� � 4 5 lQl D������ ? lQlQl 
	a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C l

�$a/5 ��F-CO]B@BA,I,RQF&M,R � � A,R`HKR��g@ M,RQM	D�	 ����� 4 5 lQl D ����� ? lQlQl 
 a aKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C 4

�$a8? ��N	V/DK<�� 
� HK@_D�M	D�� � A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
$aGaKaKaGaKaGaKaKafaKaGaKa 4 C 4

�$a8A ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] 4 	 ��� � 4Kl D ��� � 5 lQl 
�aKaGaKaKaGaKaGaKaKafaKaGaKa 4 C k

�$a 6 ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D ����� ? lQlQl 
Xa aKaGaKaKafaKaGaKa 4 C k



�$a8C ��F-CO]B@BA,I,RQF&M,R � � A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] 4 	 ��� � 4 5 lQl D������ ? lQlQl 
�afaGaKaGaKaKafaKaGaKa 4 C32

�$a8< ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
$aGaKaKaGaKaGaKaKafaKaGaKa 4 C32

�$a 4Kl ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] k 	 ��� � 4Kl D ��� � 5 lQl 
�aKaGaKaKaGaKaGaKaKafaKaGaKa 4 C�5

�$a 434 ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D ����� ? lQlQl 
Xa aKaGaKaKafaKaGaKa 4 C�5

�$a 4Gk ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] k 	 ��� � 4 5 lQl D������ ? lQlQl 
�afaGaKaGaKaKafaKaGaKa 4 C3?

�$a 4 2 ��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D�	 ����� 4Kl D ��� � 5 lQl 
ea aKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 C3A

�$a 4 5W��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D�	 ����� 4 5 lQl D ����� ? lQlQl 
'aGaKaKaGaKaGaKaKafaKaGaKa 4 C3A

�$a 4 ? ��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� 4Kl D ����� 5 lQl 
&aGaKaKafaKaGaKa 4 C76

�$a 4 A ��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� 4 5 lQl D ����� ? lQlQl 
Ea aKaGaKa 4 C76

�$a 4 6j��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� 4Kl D ����� 5 lQl 
&aGaKaKafaKaGaKa 4 C76

�$a 4 C ��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� 4 5 lQl D ����� ? lQlQl 
Ea aKaGaKa 4 C3C

�ja 4 ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D 	 ��� � 4Kl D������ 5 lQl 
�aGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 < l

�ja k ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D�	 ����� 4Kl D ��� � 5 lQl 
�aKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 < l

�ja82 ��N	V/DK<�� 
� HK@_D�M	D�� � A,R`HKR ��@BM,RQM	D 	 ��� � 4 5 lQl D������ ? lQlQl 
	a aKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 < l

�ja/5 ��F-CO]B@BA,I,RQF&M,R � � A,R`HKR��g@ M,RQM	D�	 ����� 4 5 lQl D ����� ? lQlQl 
 a aKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 < 4

�ja8? ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
$aGaKaKaGaKaGaKaKafaKaGaKa 4 < 4

�ja8A ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] 4 	 ��� � 4Kl D ��� � 5 lQl 
�aKaGaKaKaGaKaGaKaKafaKaGaKa 4 < k

�ja 6 ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D ����� ? lQlQl 
Xa aKaGaKaKafaKaGaKa 4 < k

�ja8C ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] 4 	 ��� � 4 5 lQl D������ ? lQlQl 
�afaGaKaGaKaKafaKaGaKa 4 <32

�ja8< ��N	V/DK<�� 
� HK@_D�M	D��	��A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
$aGaKaKaGaKaGaKaKafaKaGaKa 4 <32

�ja 4Kl ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] k 	 ��� � 4Kl D ��� � 5 lQl 
�aKaGaKaKaGaKaGaKaKafaKaGaKa 4 <�5



�ja 434 ��N	V/DK<�� 
� HK@_D�M	D�� � A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D ����� ? lQlQl 
Xa aKaGaKaKafaKaGaKa 4 <�5

�ja 4Gk ��F-CO]B@BA,I,RQF&M,R � ��A,R`HKR��g@ M,RQM	D � <?RQH P-RQ] k 	 ��� � 4 5 lQl D������ ? lQlQl 
�afaGaKaGaKaKafaKaGaKa 4 <3?

�ja 4 2#��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D�	 ����� 4Kl D ��� � 5 lQl 
ea aKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 <3?

�ja 4 5 ��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D�	 ����� 4 5 lQl D ����� ? lQlQl 
'aGaKaKaGaKaGaKaKafaKaGaKa 4 <3?

�ja 4 ?#��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� 4Kl D ����� 5 lQl 
&aGaKaKafaKaGaKa 4 <3A

�ja 4 A#��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 	 ����� 4 5 lQl D ����� ? lQlQl 
Ea aKaGaKa 4 <3A

�ja 4 6���N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� 4Kl D ����� 5 lQl 
&aGaKaKafaKaGaKa 4 <76

�ja 4 C#��N	V/DK<�� 
� HK@_D�M	D�V,<-DGF?FK[R\CWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k 	 ����� 4 5 lQl D ����� ? lQlQl 
Ea aKaGaKa 4 <76

�ja 4 <#��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D�	 ��� � 4Kl D���� � 5 lQl 
 aGaKaKaGaKaGaKaKafaKaGaKa 4 <3C

�ja k\l ��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D 	 ��� � 4Kl D ��� � 5 lQl 
#aKaGaKaKaGaKaGaKaKafaKaGaKa 4 <3C

�ja k 4 ��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D�	 ��� � 4 5 lQl D ����� ? lQlQl 
4a aKaGaKaKafaKaGaKa 4 <3C

�ja kQk ��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D 	 ��� � 4 5 lQl D ��� � ? lQlQl 
 a aGaKaGaKaKafaKaGaKa 4 <3<

�ja k 2#��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] 4 	 ��� � 4Kl D ����� 5 lQl 
WaKaGaKa 4 <3<

�ja k 5���F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4Kl D ��� � 5 lQl 
#afaKaGaKa k\lQl

�ja k ?#��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] 4 	 ��� � 4 5 lQl D ��� � ? lQlQl 
;a k\lQl

�ja k A$��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 	 ����� 4 5 lQl D���� � ? lQlQl 
 a a k\l 4

�ja k 6���N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] k 	 ��� � 4Kl D ����� 5 lQl 
WaKaGaKa k\l 4

�ja k C$��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4Kl D ��� � 5 lQl 
#afaKaGaKa k\lOk

�ja k <#��N	V/DK<�� 
� HK@_D�M	D	�QCQ<-P-@BHK@ M,RQM	D#A,R`HKR��g@BMXRQM	D � <?RQH P-RQ] k 	 ��� � 4 5 lQl D ��� � ? lQlQl 
;a k\lOk

�ja82 l ��F-CO]B@BA,I,RQF&M,R �QCQ<-P-@BHK@BM,RQM,D#A,R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 ����� 4 5 lQl D���� � ? lQlQl 
 a a k\l 2

��a 4 3,N,A!YH\[R\C ��RQA,DG]BR`M	D�� DG]BHJI 	�� � 4KlOk 5 
Ja aKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l A



��a k 3,N,A!YH\[R\C5D�DGF�V/DGH P�<-CSM	D�����F-C��,<-D���� 	��	� � k\l�

� 
Ea aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l C

��a82 3,N,A!YH\[R\C5D#��F�V/DGH P�<-C5M	D�����F�C��,<-D�� � 	�� � � k\l�
�� D���� � 2 l�
�� 
�aGaKaKaGaKaGaKaKafaKaGaKa k\l C

��a/5 3,N,A!YH\[R\C5D�DGF�V/DGH P�<-CSM	D�� � F-C��,<-D���� 	��	� � k\l�

� D�� � � kQk�

� 
Oa aGaKaKaGaKaGaKaKafaKaGaKa k\l <

��a8? 3,N,A!YH\[R\C5D�DGF�V/DGH P�<-CSM	D�����F-C��,<-D�� � 	�� � � k\l�

� ^���� � ? 

� D���� � l � k 
4a aKaGaKa k\l <

��a8A 3,N,A!YH\[R\C5D�DGF�V/DGH P�<-CSM	D�����F-C��,<-D���� 	�� � � l � 4 C 

� ^���� � l � l 2 
�� D���� � l � 4 
 k 4Kl

��a 6 3,N,A!YH\[R\C5D�DGF�V/DGH P�<-CSM	D����#F-C��,<-D�� � 	�� � � 2 l�

� ^���� � ? 

� D���� � l � k 
4a aKaGaKa k 4Kl

��a8C � NXA!YH\[R\CWD�DGF�V/DGH P�<-CSM,D�����F�C��,<-D�� � 	�� � � 2 l�

� ^���� � ? 
�� D���� � l � k 
1afaKaGaKa k 4Gk

��a8< 3,N,A!YH\[R\C�D1DGF�V/DGH P�<-C�M	D����1F-C��,<-D � � 	�� � � 2 l�
�� ^!��� � ? 

� ^!��� � 2 

� D
��� � l � k 
ga aGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k 4Gk





� 	�� 
�� ����
 ����� � ���

k a 4 ��@BT`DGA,FK[CQDGF�M	D6H COAEP-R\cQDGT afaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 535

k a k ��@BAEP-R $gD#M,D6HKR\<?RQH P�DK<-DGF�VXR\<?R` � F��gF-P�DGT aKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ? k

k a82 �$D
�XA,@�YH\[R\CSM,D	� <?RQH P-RQ@ F�V/CQ<�T`DG@_CWM	CW � F���F�P�DGT afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ? k

2ga 4 � 
DKP�C�M	COF$M	D6M,@�� DK<-DGA!YHKRQF � A,@_P-RQF&VXR\<?RSR D �EN,RZYH\[R\C.M	D#M,@�� N,FK[R\C:afaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A l

2ga k � 
DKP�C�M	COF$M	D6M,@�� DK<-DGA!YHKRQF � A,@_P-RQF&VXR\<?RSR D �EN,RZYH\[R\C.M	D#H COA �QDGHgYH\[R\C aKaGaKaKaGaKaGaKaKafaKaGaKa A l

2ga82 �4DGTWVZCWM,D#H VXN:VXR\<?R`MX@��QDK<?F�COF�T 
DKP�C�M	COF$M	D#H CQ<-<-D�YH\[R\C.M,R V,<-DGF?FK[R\C aKaKaGaKaGaKaKafaKaGaKa 6 A

2ga/5 �$D
�XA,@�YH\[R\CS � F���F�P�DGT VXR\<?RSR � <?COA P�DG@_<JR'� <?RQH P-RQ]!afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C k
5	a 4 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�@BF�CQP 
DK<?TW@ HKRQF�VXR\<?R`RSHKR ��@BM,RQM	D aKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4Kl 2

5	a k 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�@BF�CQP 
DK<?TW@ HKRQF�VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] 4 aKaKaGaKaGaKaKafaKaGaKa 4Kl 5

5	a82 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�@BF�CQP 
DK<?TW@ HKRQF�VXR\<?R`RSHKR ��@BM,RQM	D � <?RQH P-RQ] k aKaKaGaKaGaKaKafaKaGaKa 4Kl ?

5	a/5 ��CgCQ<?M	DGA,RQM,RQF�M	COF�V/COA P�COF�M	CSM	COT 
� A,@_CjVXR\<?R`H 
RQ]BHKN,]BCWM	D �\RQ]_CQ<-DGFjaGaKaKaGaKaGaKaKafaKaGaKa 4Kl A

5	a8? 
�DG]BRZYH\[R\C5DGA P�<?D6RQF�RQM,@BTWDGA,F-@_COA,RQ] @��GRZYH\[CQDGF�A	C`DGF-H CORQTWDGA P�C7A [R\CW@BF�CQP 
DK<?TS@BH C�afaKaGaKa 434 6

5	a8A 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�A [R\CS@BF-CQP 
DK<JTW@BHKRQF�V R\<?R`RWHKR ��@BM,RQM,DjafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 434 <

5	a 6 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�A [R\CS@BF-CQP 
DK<JTW@BHKRQF�V R\<?R`RWHKR ��@BM,RQM,D	� <?RQH P-RQ] 4 aGaKaKafaKaGaKa 4Gk\l

5	a8C ��$�P�<-DGT`COF�M	D������ � VXR\<?R`F-@BTjN,]BRZYH\[R\CWAh[R\CS@BF�CQP 
DK<?TW@ HKRWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] 4 a 4Gk\l

5	a8< 
�DG]BRZYH\[R\C.M,RQF�F-@ T N,] RZYH\[CQDGF�A [R\CS@BF-CQP 
DK<JTW@BHKRQF�V R\<?R`RWHKR ��@BM,RQM,D	� <?RQH P-RQ] k aGaKaKafaKaGaKa 4Gk 4

5	a 4Kl ��$�P�<-DGT`COF�M	D������ � VXR\<?R`F-@BTjN,]BRZYH\[R\CWAh[R\CS@BF�CQP 
DK<?TW@ HKRWA,R`HKR ��@BM,RQM,D � <JRQH P-RQ] k a 4Gk 4

5	a 434 3	<-D � �N �DGA,HK@BRSV,<?@BA,HK@BVXRQ]XV R\<?R`RWHKR ��@BM,RQM,D �ENXRQM	<?RQM,R$a aGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 l

5	a 4Gk 3	<-D � �N �DGA,HK@BR5M	D#T`C�M,N,]BRZYH\[R\CWA,R`HKR��g@ M,RQM	D �gN,RQM	<?RQMXR�aKaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 4



5	a 4 2 3	<-D � �N �DGA,HK@BRSV,<?@BA,HK@BVXRQ]XV R\<?R`RWHKR ��@BM,RQM,D � <JRQH P-RQ] 4 aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 k

5	a 4 5 3	<-D � �N �DGA,HK@BRQF$M	D#T`C�M,N,]BRZYH\[R\CWAXR`HKR ��@BM,RQM	D � <?RQH P-RQ] 4 afaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 535

5	a 4 ? 3	<-D � �N �DGA,HK@BRSV,<?@BA,HK@BVXRQ]XV R\<?R`RWHKR ��@BM,RQM,D � <JRQH P-RQ] k aGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5@A

�$a 4 d=RQ]_CQ<-DGF�M,RQF�V,<-CQVX<?@_DGM,RQM	DGF � 
� F-@ HKRQF�M	CWR\<#aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 636



� 	�� 
�� ����� � ��
��J�	�
+� 
��

2ga 4 � 
RQ]BHKN,]BC M,CWDGF-H CORQT`DGAEP�C5@BAXH COT`V,<-DGF-F 
� �QDG] a,aKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?3C

2ga k � 
DKP�C�M	C5M,Dj�&I	CQ<?@ A a&aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A�5

2ga82 � 
DKP�C�M	C7����� (� L��afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3A

2ga/5 � 
DKP�C�M	C7����� (� L��
 aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A76

2ga8? � 
DKP�C�M	C5(*
������2aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A76

2ga8A � 
DKP�C�M	CSdeDG]BCgHK@BMXRQM	D&� (=<-DGF?FK[R\C	a�aKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A3C

2ga 6 
�DGF�CO] N!YH\[R\CSM	D���� ����N,F?RQA,M	C`T 
DKP�CgM,C5@_P�DK<?R\P-@��QC	a�aKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 5





� 	�� 
�� ��� �"�	��#� 
 � 
��

��� A 
N,TWDK<-C`M	D "$<?RQF-I,C���aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C 4


�� 	�� 
 T`DGM,@ M,R F � M,@BT`DGAXF-@_COA,RQ]ZM	D6b$RQN,F-M	CQ< = aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5 4

� 	�� 
 RQT`VX] @_P-N,M	D�M	C`DGF�V/DGH P�<-CSAXR'� <-D �	�N �DGA,HK@BR ��aKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 k

� � A 
N,TWDK<-C`M	D#(=<?RQAXM	P-]�aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C l

��� A 
N,TWDK<-C`M	D#
�R��g]_DG@BcOI)aKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C 4

��� A 
N,TWDK<-C`M	D#
�D
��A	CO]BM,F!a aGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� P�DGT`V/DK<?R\P-N	<JR&aKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <
	�
 � �\R\<?@BRZYH\[R\CSR��XF-CO]BN	P-R`M,R DGA	DK<?cO@BRWHK@BA 
DKP-@BHKR&afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlOk

	��
 � �\R\<?@BRZYH\[R\CW<-DG] R\P-@�� R`MXR DGA	DK<-cO@BRWHK@ A 
DKP-@BHKR=aGafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4KlOk


 � DGA,F�P�<?C��XR aGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3?

��� VXRQF-F-CWM	D�P�DGT`V/C�aKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A32

��� DGF�VXRZYHKRQTWDGA P�C.M,R`TWRQ]BI,R`AXR`M,@_<-D�YH\[R\C � aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A32

� � DGF�VXRZYHKRQTWDGA P�C.M,R`TWRQ]BI,R`AXR`M,@_<-D�YH\[R\C �6a afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa A32

��� <-DGF�CO] N!YH\[R\CWM	CWDGF�V/DGH P�<-C aGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 l

� ����� � <-COA P�DG@B<?R`M	CWM	COT 
� A,@_C�� aKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� M	COT 
� A,@_C M	C`V,<-C��X]BDGTWRWaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� H COA,F�P-RQAEP�D M,D#M,@�� N,F-@���@BM,R6P 
DK<JTW@BHKR aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <

� H CgD
�XHK@_DGAEP�D6M	D�D&$�VXRQA,FK[R\CWP 
DK<?TS@BHKR`aGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa C l

M,@BT�� 	�� 
 M,@BTWDGA,FK[R\C`M	D#H COAEP-R\cQDGT a aKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 5 k

����� �
	 DGA	DK<-cO@ R`HK@BA 
DKP-@BHKRWT 
DGM,@ RWA	C`DGF�P-RQM	C5DGF�P-RQHK@_COA 
R\<J@_C aKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3<



� ��@BF-H COF-@BMXRQM	D�M,@BA �RQTW@ HKR aGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <

� ��@BF-H COF-@BMXRQM	D�HK@BA	DGT 
R\P-@BHKR&aKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� � N,A!YH\[R\CWH CQ<-<-DGAEP�D�aGaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <32

� M	DGA,F?@BM,RQM	D1aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <

�� cQ<?R��g@BMXRQM	D'aKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 6 <

�� 	 �� � � 
 HKRQT`V/CWM	D	�QDG]_C�HK@BM,RQM,DGF aKaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� �QCQ<-P-@BHK@ M,RQM	D6afaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <32

� � � <-D � �N �DGAXHK@BR`M	D#H CQ<-P�D aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa k\l A

�	� � <-D � �N �DGAXHK@BR`M	C`VX@BH CWM,D6TWRQ@_CQ<�RQT`V ]B@_P-N,M	D�M	C`DGF-VZDGH P�<?C:aKaGaKaGaKaKaGaKaGaKaKafaKaGaKa 4 5 l

� 	 �� � � 
 V,<-DGF?FK[R\CWHK@BA	DGT 
R\P-@ HKR aGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

� P�DGT`V/C�aKaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa ?76

�	� DGA	DK<-cO@ R`HK@BA 
DKP-@BHKR*aGaGaKaKaGaKaGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <32

��� 	 �� � � 
 DGA	DK<-cO@ R`HK@BA 
DKP-@BHKR`P�CQP-RQ]�aGaKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3?

��� � 	 �� � � 
 
	� DGA	DK<-cO@ R`HK@BA 
DKP-@BHKRWT 
DGM,@ R5aKaKafaKaGaKaKaGaKaGaKaKaGaKafaKaKaGaKaGaKaKaGaKaGaKaKafaKaGaKaGaKaKaGaKaGaKaKafaKaGaKa <3?

2 k
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��R TWCgM	DG] R\cQDGT M	D N,T M	DKP�DK<?TS@BA,RQM	C V,<-C�� ]_DGTWR 
D H COT NXT F�D � R��KDK<�N,TWR F-@ T`VX]B@�� HKRZYH\[R\C�M	C
M	COT 
� AX@_C	^ �XNXF-HKRQA,M	C'� RQHK@B]B@_P-R\<�Rj<-DGF�CO]BNeYH\[R\CWM	C V,<-C��X]_DGTSR6DGT �gN	DGF�PK[R\C	a���F�P-R F-@BTWVX]B@��XHKRZYH\[R\CjV/CgM,D
<-DGF-N,]BP-R\<�AXR5V/DK<?MXR.M,D M,DKP�DK<?TW@BA,RQMXRQF�V,<-CQV,<?@BDGM,RQM	DGF�CON HKR\<?RQH P�DK< 
� F�P-@ HKRQF6M	C7V,<-C�� ]_DGTWR5CQ<?@_cO@BA,RQ] a

�DGF�CO]��QDK<�V,<?C��X]_DGTWRQF�F�DGTUF?@BT`VX]B@��XHKRZYH\[CQDGF�A	C.M	COT 
� AX@_C`V/CgM	D ]_D
� R\<�R.M	DGF-H C��/DK<-P-RSM,D H COT`V/CQ<-P-R �
T`DGAEP�COF�A [R\C`V,<?D
�g@BF-P�COF�A	CWT`C�M	DG]_CWF-@ T`VX]B@�� HKRQM	C	a

�&RQF-@BHKRQT`DGAEP�DQ^ N,T VX<-C��X]_DGTWR V/CgM,D�R\VX<-DGF�DGAEP-R\<�P�< �DGF�P-@BVZCOF&M,@�� DK<-DGAEP�DGF�M	D#H COTWVX]_D&$	@BM,RQM	D$DGT F�DGN
M	COT 
� AX@_C��

� ����� ����	� ��
��
������� ������� ����
��
����� ��� � � ��DGF�P�DjHKRQF�C	^ R\V/DGA,RQF�R � <-COAEP�DG@_<?R`M,CSM	COT 
� AX@_C


D H COTWVX]_D&$	R�^,@BF�P�C 
DQ^ Ah[R\C`VZC�M	D#F�DK<�DGF�V/DGHK@��XHKRQM,R`M	D	� CQ<?TWR`F?@BT`VX]_DGF�D6MX@_<-DKP-R�a
� ����� ����	� �!
���� �����"� � � �
�#
$�
���%� ��� �&� � �gN,@!P�DGT'� F�DSNXTWR � <?COA P�DG@_<JR:F-@BT`VX]BDGFK^hTWRQF#C
@BAEP�DK<?@_CQ<�M	CWM	COT 
� AX@_C`R\V,<-DGF�DGAEP-RW<-DKcO@ [CQDGF�COA,M	D M	DKP�DK<?TW@BAXRQM,RQF�V,<-CQVX<?@_DGM,RQM	DGF&M	CSV,<-C��X]_DGTSR
�\R\<?@BRQT DGT <-DG]BRZYH\[R\CSR\C5<-DGF�P�CSM	CWM,COT 
� A,@_C	a

� ����� ����	� ��
��
������� ������� ��� �'�����"� � � �
� 
$�
���%� ��� �(� �*F�P-RWF-@BP-N,RZYH\[R\CW<-DGF-NX]_P-R M,RWN,A,@ [R\C
M,RQF�M,N,RQF�F-@BP-N,RZYH\[CQDGF�RQAEP�DK<?@_CQ<-DGFGa

	 R�
 	 �

 	 H 


3!@_c	a 4 a 4*) ��$�DGT`VX]_COF�M,D�M,COT 
� A,@_COF&H COT`V ]_D&$gCOF � 	 R�
&3	<-COAEP�DG@_<?R`H COT`V ]_D&$�R 	 � 
*��AEP�DK<?@_CQ<�H COT`V ]_D&$gC
	 H 
���AEP�DK<?@_CQ<�D	� <-COAEP�DG@_<?RWH COTWVX]_D&$�COFKa

��F�P�DGF.P�< �DGF:P-@BVZCOF.M	D M	COT 
� AX@_COF5H COTWVX]_D&$�COF.FG[R\C � RQF�P-RQA P�D0H COTjN,A,F.DGT �gN,RQ]��gN	DK<7T`COM	DG]BR\cQDGT

232



M	D5NXT V,<-C�� ]_DGTWR�AXR\P-N	<?RQ] a�(;CQ<jD&$gDGTWVX]_C	^eM	COT 
� AX@_COF6H COT � <-COA P�DG@B<?R�H COT`V ]_D&$�R R\VXR\<-DGH DGT DGT
T`C�M	DG]_COF�M	D6DGF-H CORQT`DGAEP�C5DjM,@BF�V/DK<?FK[R\C`M	D6VZCO] N	DGA P�DGF�F�C��,<-D6NXT P�DK<-<-DGA	C.T`COAEP-RQA,I	COF�C5CON�RQ@BA,MXR�^
A,R�T`C�M	DG]BR\cQDGT M	C�DGF-H CORQT`DGAEP�CjM,D�N,T2<?@_C#F-C��,<-D�N,T ]BDG@_P�C6RQHK@BM	DGAEP-RQM	C	ae�$COT 
� A,@BCOF=H COT @BAEP�DK<?@_CQ<
H COT`VX]_D&$�C R\V R\<-DGH DGT �EN,RQAXM	C6F�D�H COA,F-@BM,DK<?R#T`DG@_COF*V/CQ<-COF�COF*CON5I,DKP�DK<-CQc �DGA	DKCOFKa*� TWCgM	DG] R\cQDGT M	D
N,TWR:AgN��QDGT DGA �QCO]��QDQ^;VZCQ<#F?N,R �QD
�Q^;NXT M	COT 
� AX@_C.HKN���R � <-COAEP�DG@_<?R7DWC�@ A P�DK<?@BCQ<#FK[R\C�H COT`VX]BD&$gCOFKa
%�T D&$�DGT`VX]BC0M	D1HKRQM,R N,T M,DGF�P�DGF`P-@_V/COF M	D1M	COT 
� A,@_COF H COT`VX]_D&$�COFWN	P-@ ]B@��GRQA,M	C N,TWR HKN	<"� R M	D
��C�H?I1V R\<?R � <-COAEP�DG@_<?R`DjN,T P-R\V/DKP�DjM,Dj��@_DK<-V @BA,F���@/@BA �QDK<?P-@BM	C`VXR\<?RSC5@BAEP�DK<?@_CQ<�VZC�M	D#F�DK< ��@BF�P�CSA,R
3!@_cON	<?R 4 a 4 a
%�� % � � ����� � .
 0� �

� @BAEP�<-C�M,N!YH\[R\C:M	DWM	COT 
� A,@_COF$H COT`VX]_D&$�COF�VXR\<JR.RQ]BcON,A,F$P-@_V/COF�M	D V,<-C��X]BDGTWRQF$P�DGT F-@BM	C ��@BF�P-R7A	COF


N,]_P-@BT`COF;RQA	COFKa!��AEP�<-DKP-RQAEP�C	^ 
D�TWRQ@BF;H COT NXT�DGAXH COA P�<?R\<eA,R$]B@_P�DK<JR\P-N	<?R�P�<JR��XRQ]BI	COFLDGT �EN	DQ^QR�VXR\<-P-@_<
M	D0M	COT 
� A,@_COF7H COT cQDKCOT`DKP�<J@BR9F-@BTWVX]_DGFK^$R\V,<-DGF�DGAEP�DGT <-DGF?N,]_P-RQM	COF:H COT RQ]_cON,TWR HKR\<?RQH P�DK< 
� F�P-@BHKR
� <JRQH P-RQ] ^XM	DGAEP�<-D�DG]_DGFK^XCOF�F�DKcON,@BAEP�DGF�P�<JR��XRQ]BI	COF��

� �#@��QCQP-@BM	DGF�DKP�RQ] a 	 k\lQl 4 
�M,DGF�DGA �QCO]��QDGT N,TUTWCgM	DG]BC.HK@BA,DGT 
R\P-@BH C7M	D P-N,<��XN,] �DGA,HK@ RWVXR\<?R5DGF �
P-N,MXR\<�DGAEP�<-DG]BRZYHKRQT`DGAEP�C:M	D � 
CQ<-P-@ H DGF�F-N,VZDK< �XN 
� M	COF&D T`COF�P�<JRQT AgN,T`DK<J@BHKRQT`DGAEP�D �gN	D6C7F-@BF��

P�DGTWR`M,D � ]BRQT`DGA	P�COF&P�DGT MX@BT`DGA,FK[R\C � <?RQH P-RQ]hTWRQ@_CQ<�M,C'�gN	D�N,T D	�gN	D�R`M,@BT`DGA,FG[R\C � <?RQH P-RQ]


DWM,@_<?DKP-RQT`DGA P�D <-DG] RQHK@_COA,RQM,R7H COT R7M	DGA,F-@ M,RQM	D M,R5] @BA,I,R5M	D'� 
CQ<-P-@ H DGF�D @ A,M	DKV/DGA,M	DGAEP�D M,R
P�DGT`V/DK<?R\P-N,<?R�a

� 3	<JRQA,HK@BF-H C`D ��RQAEP�COF�	 k\lQl 4 
�F-@BTjN,]BRQT AENXT`DK<?@BHKRQT`DGAEP�D�C`D&$�VZDK<J@BT`DGAEP�C M,D#
�D
��A	CO]BM,F�VXR\<?R
RSP�<?RQA,F-@�YH\[R\C5M	D6N,T DGF?H CORQT`DGA P�C:]BRQTS@BA,R\<�VXR\<JR`P-N	<��XNX]_DGA P�C`DGTUN,T P-N��/C	a���F�<?DGF-N,]_P-RQM	COF
FK[R\C`M,@ F-HKN	P-@BM	COF*A,R VZDK<JF�V/DGH P-@�� R6M	D$F?@BF�P�DGTWRQF&M,@BA �RQTW@BH COFKa=��F�D&$gV/CgDGA P�DGF&M	D� �OR\V N,A	C��SD�R
M,@ T`DGA,FK[R\C'� <?RQH P-RQ]hVXR\<JR CSR\P�<?R\P�CQ<�FK[R\CSHKRQ]BHKN,] RQM	COFKa

��T �/CQ<?R1R RQA 
RQ]B@BF�D5M	C H COTWVZCQ<?P-RQT`DGA P�C � <?RQH P-RQ]&M	DS<-DGF?N,]_P-RQM	COF6VZCOF?F-R�F�DK< R\VX]B@ HKRQM,R�A	DGF-P�DSP�<?R �
�XRQ]BI	C	^�R'V,<?@BAXHK@_VXRQ]�T`CQP-@��\RZYH\[R\C 
D R'@BAEP�<-CgMXN!YH\[R\C'M	D HKR\<?RQH P�DK< 
� F-P-@BHKRQF � <JRQH P-RQ@BF5AXR M	D
�XAX@�YH\[R\C'M	C
V,<-C��X]BDGTWR�^4CON'TWRQ@BF�DGF�V/DGHK@�� HKRQT`DGA P�DQ^eA	C M	COT 
� A,@BC1M,RQF#D �gN,RZYH\[CQDGF'�EN,DST`C�M	DG]BRQT C V,<-C��X]_DGTSR�a
��DGF-P�D6H COA P�D&$�P�C	^ZDGA,H COA P�<JRQT'� F�D6COF�F�DKcON,@BAEP�DGF�P�<?R�� RQ]BI	COF��

� ��R\V/C�� RQ]ZDKP�RQ] a 	 4 <3< 4 
&DGF�P-NXM,R\<?RQT RQF �g@��,<?RZYH\[CQDGF�@BA,MXN��G@BM,RQF�DGT N,TWRjT`DGT �X<?RQA,R ]B@BTW@BP-RQM,R
V/CQ< N,T8H COAEP�CQ<?A	C�� <?RQH P-RQ]�< 
� cO@BM,C�D.C��XF�DK<��\R\<?RQT T`C�M	COF M,D ��@��,<?RZYH\[R\C A [R\C @BM	DGAEP-@��XHKRQM	COF

2�5



DGT M,COT 
� A,@_COF�TSRQ@BF�F-@BT`V ]_DGFKa

� �$RQH?I �X@BA�D:(!R\VXRQA,@BH CO]BRQN 	 4 <3< k 
WRQA,RQ]B@BF-R\<JRQT C HKRQF�C0M,RQF COAXM,RQF M	D.F?N	V/DK<�� 
� HK@_D5A,R 
R\cON,R
M	DjN,T HKRQA,RQ]4<JRQF�C	^ZHKN���R5P�CQV/CQcQ<?R��XR.M	C � N,A,M	C � R\<?@ R �\R �,<JN,F-HKRQT`DGAEP�D 	 3!@_cON	<JR 4 a k 
Ja���]_DGF
V,<?CQVh[CQDGT N,TWR P�DKCQ<?@ R VXR\<?R RQF`COAXM,RQF`<-D��,DKP-@ M,RQF'�XRQF�DGRQM,R0DGT N,TWR RQA 
RQ] @BF�D:RQF-F-@BAEP 
CQP-@BHKR
VXR\<JR`RQF�D �gN,RZYH\[CQDGF�MX@�� DK<?DGA,HK@BRQ@BF�DGF�P�C�H 
RQF�P-@BHKRQFKa

3!@_c	a 4 a k ) ��A,MXRQF�DGT HKRQA,RQ] <JRQF�CSH COT � N,A,M,C �\R\<?@ 
R��QDG] a
3L���$��� �X��RQHJI � @BA:D6(!R\VXRQA,@ H CO]BRQN 	 4 <3< k 
Ja

� iOCOA	DGF�DKP�RQ] a 	 4 <3<�5 
�R\V,<-DGF-DGA P-RQTUN,T RQ]_cQCQ<?@BP-T`C`< 
R\VX@BM,CjV R\<?R`<-DGF�CO]��QDK<�R`D �gN,RZYH\[R\C��

� � � � l VXR\<?R ����� � ���	�
��
 ��
 � �

COA,M,D � � 
D6CWHKA �-N,AEP�CSM	D �&RQAEP�CQ<�RQF?F�CgHK@ RQM	CWRWN,T A 
N,T`DK<-C <-DGRQ] � ^XH COT l � � � �� a

� (!RQA,R\cO@_CQP�CQV/CON,]BCOF:D (!RQA,R\cQCON,]B@�	 4 <3<3A 
7D&$	RQTW@BA,RQT R @ A��XN �DGA,HK@BR M,R cQDKCOTWDKP�<?@BR � <?RQH P-RQ]
F�C��X<-D�COF�HKRQT`V/COF�M,D�P�DGA,FK[R\CWDGTUH CQ<-V/COF�VX]BRQA	COF�M,D
� CQ<?T 
R��QDG@BFKa

� (!RQA,R\cQCON,] @�	 4 <3<76 
j@BA �QDGF�P-@_cOR R @BA��XN �DGA,HK@ R1M,R1cQDKCOTWDKP�<?@BR � <JRQH P-RQ]*DGT T`DGH �RQA,@ HKR F 
CO] @BM,R1D
DGF�P�<JN	P-N	<?RQ] a
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� 
�RQT`COF 	 4 <3<76E^ 4 <3<3< 
$H COA,F-@ M	DK<?R5C.VX<-C��X]_DGTWR5M	Dj<-DGF�CO]��QDK<�R.D �ENXRZYH\[R\C1M	DjMX@�� NXFK[R\CSDGT N,T
M	COT 
� A,@_C1I	DKP�DK<?CQc �DGA,DKC �X@BM,@ T`DGA,F-@_COAXRQ] ^ CON'F-D ��R�^=N,T M	COT 
� A,@_C�M	D.@BAEP�DK<?@_CQ< H COTWVX]_D&$�C	a 
�
R\V,<?DGF�DGA P-RQMXR#N,TWR#TWDKP�CgM	CO]BCQcO@BR�M	D�<-DGF-CO]BN!YH\[R\C �gN	D�H COA,F-@ F�P�D�DGT�TWR\V/DGR\<�RQF*H COT`VX]_D&$	@BM,RQM,D
T`CQ<"� CO] 
CQcO@ HKRQFLD&cQDKCOT 
DKP�<?@ HKRQF=M	C$V,<-C��X]_DGTSR�A	C�T`C�M	DG]_C�AgN,T 
DK<?@ H C	^ R\P�<?R � 
DGF=M	D&N,TWR$TWR\P�<?@��Q^
�gN	D#M	DKP�DK<?TS@BA,R`R �gN,RQ]hT`DG@_C`C5A 
C 	�� ��� 
�V/DK<-P�DGA,H DQ^XR\P�<?R�� 
DGF�M	D#N,TSR <-DG]BRZYH\[R\C5M,C`P-@_V/C��

�������
�			
 			�
4 F�D#CSA 
C 	�� ��� 
 � � �
� ��� � � ��� �
k F�D#CSA 
C 	�� ��� 
 � � � � ��� � � ��� �
2 F�D#CSA 
C 	�� ��� 
 � � � ��� � � �

	 4 a 4 


F�DGAXM	C ����� 
D�C�DG]_DGT`DGAEP�C6M,R�TWR\P�<?@���A,R�V/COF-@�YH\[R\C 	�� ��� 
!D � � D � �&FK[R\C6COF=T`DG@_COF=I,COT`CQc �DGA	DKCOF
�gN	D#H COT`Vh[CQDGT CSM	COT 
� A,@_C I	DKP�DK<-CQc �DGA	DKC	a

� "�@BCOA,R 	 4 <3<3< 
�M	DGF�DGA �QCO]��QD#R M,D
�XA,@�YH\[R\C M	D�@BA P�DKcQ<JRQ] M	D$H COAEP�CQ<?A	C`F�C��X<-D$HKN,<�� RQF � <?RQH P-RQ@BF&A	C
VX] RQA	C#R\P�<?R � 
DGF�M,R#A	C/YH\[R\CjM	D�F-@ F�P�DGTWRQF�M,D � NXA!YH\[R\C6@_P�DK<?RQMXR�CQ<?@_DGAEP-RQM,R�D$M	D�VXF�DGNXM	C�� T`DGM,@BMXRQF
M,@B<-DGHK@_COA,RQ@BFGa=�2P�DKCQ<-DGTWRWM	D "$<-DKDGA 
D#D&$�P�DGA,M,@ M	C VXR\<?RWHKN	<"� RQF � <?RQH P-RQ@BF�A	CWVX]BRQA,C	a

� "$COA �GRQ]_D
��DKP=RQ] a 	 k\lQl 4 
;<-DGF-CO]��QDGT�RQF!D �gN,RZYH\[CQDGF�M	D&DGF-H CORQTWDGA P�CjF�C��,<-D&C	� <?RQH P-RQ]	M	D ��DK<?A,RQF �
H COA,@ ^O@BA,HK]BN,@ A,M	C�RQF�� CQ<QYHKRQF���@BF-H COF-RQF!D�M,D�HKR\VX@ ]BR\<?@BM,RQM,DQaL�9DGF-P�<?N	P-N	<?R$<-DGHKN,<?F-@��\R�M,C � <?RQH P-RQ] 
D
R\V,<?C��QDG@_P-RQM,RjVXR\<JR HKRQ]BHKNX]BR\<�RQF�V,<?CQV,<?@_DGM,RQM,DGF�M	C DGF-H CORQT`DGAEP�C	^,P�CQ<?A,RQA,M,C C T 
DKP�CgM,C TjN,@_P�C
TWRQ@ Fh< 
R\VX@ M	C �EN,D�COF;T 
DKP�CgM	COF!H COA �QDGA,HK@_COA,RQ@ FKa;� @ A P�DK<?RZYH\[R\C$DGAEP�<-D*R�M	DGF�CQ<?M	DGT CON R�I	DKP�DK<-C��
cQDGA	DG@ M,RQM	D�M,R�H COA,M,N	P �RQAXHK@BR�]_CgHKRQ]	M,C$DGF?H CORQT`DGA P�C D&COFeD
� DG@BP�COFeM,R$V,<-DGF-FK[R\C#M,D&HKR\V @B]BR\<?@BMXRQM	D


D6DGF-P-N,M,RQM,R`H COT`C � N,AeYH\[R\CSM	CWH COT`V,<J@BT`DGAEP�CWM	D�DGF-HKRQ]BR�a

��F�P�<?R��XRQ] I	COF�HK@_P-RQM	COF#RQHK@BTSR:F�D`<-DGF�P�<?@BcQDGT 
R7<-DGF�CO]BN!YH\[R\C:M,R7D �gN,RZYH\[R\C�M,D MX@�� NXFK[R\C5DGT M	COT 
� A,@BCOF
H COT`VX]_D&$�COF 	 
�RQT`COF 	 4 <3<76E^ 4 <3<3< 
 
;CON F�C��,<-D�N,T�M,DKP�DK<?TW@BA,RQM,C�� <?RQH P-RQ] 	 "$COA��GRQ]_D
�&DKPeRQ] a 	 k\lQl 4 
 
Ja
(!R\<?R DGF�P�D0P�<?R�� RQ]BI	C	^ �XN,F-HKR � F-D <-DGF�CO]��QDK<1C)V,<-C��X]_DGTSR�M,C�DGF?H CORQT`DGA P�C M	D0N,T � N 
� M	C @BA,H COT'�
V,<-DGF-F 
� �QDG] ^XcQC��QDK<?A,RQM	C:V/DG]BRQF$D �gN,RZYH\[CQDGF�M	D ��R��g@BDK<����gP�C��QDGFK^4F-C��,<-D M	COT 
� A,@BCOF�H COT � <-COA P�DG@B<?R � <?RQH �
P-RQ] a:��F�P�DGFjM	COT 
� A,@_COF#FK[R\C C��,P-@BM	COF R1VXR\<?P-@_< M	C�V,<-C��X]_DGTSR1M,R1HKR��g@BMXRQM	DQ^!VZDG] R1F-N��XF-P-@_P-N,@�YH\[R\C1M	D
P�< �DGF*M,COF*]BRQM,COF�M,R HKR ��@BM,RQM	D�VZCQ<�V,< 
D&� � <JRQH P-RQ@BFKa��$DGF�P-R � CQ<JTWR�^ V/C�M	D&� F�D�RQA,RQ] @BF-R\<*RQF�RQ]_P�DK<?RZYH\[CQDGF&M	C
H COT`V/CQ<-P-RQT`DGAEP�C M	C6DGF-H CORQT`DGAEP�CjM	C �XN 
� M	C�F-N,<-cO@BM,RQF=H COT C RQN,TWDGA P�CjM	C6A 
� �QDG]	M,D � <JRQH P-RQ]B@��GRZYH\[R\C
M,R � <-COAEP�DG@_<?RjM,RjHKR ��@BM,RQM	DQa=�*F�P-R RQA 
RQ]B@BF-D�V/DK<?TW@_P-@B< 
R#M	D
�XAX@_<�Rj<-DG]_D
� �RQA,HK@BRjM	C N,F�C M	D�� <?RQH P-RQ@BF�DGT
V,<-C��X]BDGTWRQF�M	D�DGF-H CORQT`DGAEP�C7M	D �XN 
� M,C	a
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� VX<-CQV 
COF-@_P�C cQDK<?RQ]�M	C VX<-DGF�DGAEP�D5P�<?R�� RQ]BI	C 
D:T`C�M	DG]BR\< C DGF-H CORQTWDGA P�C0M	D �XN 
� M,C1DGT HKR ��@BM,RQM	DGF
H COT � <-COAEP�DG@_<?R � <?RQH P-RQ]�D M,DKP�DGH P-R\<.V/COF-F 
� �QDG@BFSRQ]BP�DK<?RZYH\[CQDGF7A	C DGF-H CORQTWDGA P�C �gN,RQA,M	C H COTWVXR\<?RQM	C
H COT�COF�<-DGF-N,]_P-RQM,COFeVXR\<?R#R6HKR ��@BM,RQM	D!�gN,RQM	<JRQM,R�a��gDK<G[R\C6H COA,F?@BM	DK<?RQM	COF=COF�HKRQF�COF�@BF�CQP 
DK<?TW@ H C#D�A [R\C
@BF�CQP 
DK<?TW@ H C	a

(=<-DKP�DGAXM	D&� F�DQ^/H COTUDGF-P�DjP�<JR��XRQ]BI	C	^ZM	DGT`COA,F�P�<JR\<$R.@BT`V/CQ<-P �RQA,HK@ RWM	D NXTWRSRQM	D �gN,RQM,R.T`C�M	DG]BR\cQDGT

M,R cQDKCOT`DKP�<?@ RWH COT`VX]_D&$	RWM	CWM,COT 
� A,@_C`A,R`F?@BT NX]BRZYH\[R\CWM	D�DGF-H CORQT`DGAEP�COFKa
%�� D 
 ��� � �%�	� � .
 0� ��
%� 
 �����	� ��
	�

��F�P�D V,<?@BTWDG@_<-CWHKR\V 
� P-NX]_CSR\V,<-DGF-DGA P�CON C.H COAEP�D&$�P�C7M,DGA P�<-C.M	C �gN,RQ]4CSP�<?R��XRQ] I	C � CO@4M	DGF-DGA �QCO]���@BM	C	^
F�DGN,FeRQF�V/DGH P�COF�<-DG]_D
�\RQA P�DGFeD�NXT2<-DGF-N,T`C#M,COF!C��%��DKP-@��QCOF=R#F�DK<-DGT RQ]BHKRQA!YHKRQM	COFKa�� HKR\V 
� P-N,]_C k R\V,<-D&�
F�DGAEP-RSRQ]_cON,TSRQF�M	D
�XA,@�YH\[CQDGF�D6H COA,H DG@BP�COF�F�C��X<-D � <?RQH P-RQ@BFK^ �/DGT H COTWC5RQ]_cON,AXF�T 
DKP�CgM,COF�VXR\<JR`cQDK<?R\<
HKN	<��\RQF � <?RQH P-RQ@ FKa � HKR\V 
� P-N,]_C�25R\V,<-DGF�DGAEP-R:M,@��QDK<?F-COF$T 
DKP�C�M	COF�AgN,T 
DK<?@BH COF�NXF-RQM	COF$DGT M,@BA �RQTW@ HKR
M	COF �XN 
� M	COFK^ZCOF�T 
DKP�CgM	COF M	D`H CQ<-<-D�YH\[R\C�M,DjVX<-DGF-FK[R\C	^hTWRQ] I,RQF�DGF�P�<?N	P-N,<?RQM,RQFK^ A [R\C:DGF�P�<JN	P-N	<?RQM,RQF�D
H COT`V/COF�P-RQFK^*D.P-RQT � 
DGT P�<JR��:COF V,<?@BA,HK@BVXRQ@BF6@ A,M,@BHKRQM	CQ<?DGF6VXR\<JR NXT8DGF?H CORQT`DGA P�C'D:N,T H <?@_P 
DK<?@_C
F-N��XHK@BDGA P�D5VXR\<?R H COA,M,@�YH\[R\C M	D7H COT`VXR\P-@��X@ ]B@BM,RQM	D`DGT TSRQ]BI,RQFjA [R\C DGF-P�<?N	P-N	<?RQMXRQFKa � HKR\V 
� P-NX]_C*5
<-DG]BRQHK@_COAXR5COF�<?DGF-N,]_P-RQM	COF�AgN,T DK<?@BH COF6M,RQF�F-@BTjN,]BRZYH\[CQDGF�<-DGRQ]B@��GRQM,RQFKa � HKR\V P-N,]_C�?.@BA,M,@BHKR.RQF�H COA%�

 
�
HK]BN,FK[CQDGF�C��,P-@BM,RQF&D#VX<-CQVh[CQDGT F-N,cQDGF�PK[CQDGF�V R\<?R P�<?R��XRQ]BI,COF � N,P-N	<-COFKa

276
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��R.T`C�M	DG]BR\cQDGT TWR\P�DGT 
R\P-@ HKR.M,D � DGA �COT`DGA	COF�A,R\P-N,<?RQ@BFK^/RScQDKCOTWDKP�<?@BR7H COA,F�P-@_P-N,DjN,TSRSVXR\<?P�Dj@BT �
V/CQ<-P-RQA P�DWMXR:M	DGF-H <?@�YH\[R\C1M,C:V,<-C��X]_DGTSR�aj� cQDKCOT`DKP�<?@BR1VZC�M	D R\VXR\<-DGH DK<jM	DWM,@��QDK<?F?RQF � CQ<?TSRQFK^hP-RQ@BF
H COT`C��`A,R�M,DGF-H <?@�YH\[R\C M,R � CQ<?TWR1CON'M,R�H COAXF�P-@_P-N,@�YH\[R\C M	C1C��%��DKP�C	^=A,R:P�<JR���DKP 
CQ<?@ R�V/CQ<#DG]_D.M	DGF�DGA%�
�QCO]���@BM,R�^,A,R`M	D
� A,@�YH\[R\CWM	D#N,T M,COT 
� A,@_C`M	D�<?DGF�P�<?@�YH\[R\CSM,C`C��%��DKP�C	^ DKP-H\a

�$D�T`C�M	C�cQDK<?RQ] ^�RQM	CQP�CON%� F-D�C#V,<J@BA,H 
� VX@BC$M	D�F-@BT`VX] @��XHKR\<eR#cQDKCOT`DKP�<J@BR6N	P-@ ]B@��GRQM,R$DGT P-RQ@BF�T`C�M	DG]_COFG^
R\V,<-C�$�@BTSRQA,M	C�� RQF;V/CQ<LC��%��DKP�COF!DG]_DGT`DGAEP-R\<-DGFeM,R�cQDKCOT`DKP�<?@ R�DGNXHK]B@BM,@BRQAXR�^ P-RQ@BF;H COT`C�<-DKP-RQFG^OH 
� <?HKN,]_COFG^
DG]B@_VXF-DGFK^EDGAEP�<-D�CON	P�<?COFKa=��F�P�D�VX<?@BA,H 
� V @_C#V/DK<?TW@_P-@ N5R H <?@BRZYH\[R\C5M	D�T`CgM,DG]_COF&M	D�cQDKCOT`DKP�<?@BRQF�F-@BT`VX]BDGFK^

�XN,F-HKRQAXM	C`H COA,H DGA P�<JR\<�COF�DGF�� CQ<QYH COF�A,RWH COT`VX<-DKDGA,FK[R\CSMXRQF�]_DG@BF �gN	D�cQC��QDK<JA,R �\RQT C � DGA �COT`DGA	C	a

��F�P-RQAXM	C DGF�P-RQF�]_DG@ F �/DGT H COT`V,<?DKDGA,M,@BM,RQF7D DGF�P-NXM,RQM,RQFK^�R T`DG]BI,CQ<?@BR�M	C T`CgM,DG]_C F 
C V/CgM	DK<J@BR
F�DK<�<?DGRQ]B@��GRQM,RWF-C��,<-D6N,TSRWT`DG]BI	CQ<�M	DGF-H <?@�YH\[R\C5cQDKCOT 
DKP�<?@BHKR7M	COF�C��%��DKP�COF�DGA �QCO]��g@ M	COFKa&��] 
DGT M,@BF-F-C	^
RQ]_cON,A,FhC��%��DKP�COF;H COT`C$]B@BA,I,RQF H COF-P�DG@_<?RQFK^QT`COAEP-RQA,I,RQFLD*AgN��QDGA,FLR\V,<-DGF�DGAEP-RQT DGA,CQ<?T`DGF4MX@��XHKN,]BMXRQM	DGF
VXR\<?R`F�DK<?DGT <-DKV,<-DGF-DGA P-RQM,RQF�V/CQ<�T`DG@_CSM	D�C�����DKP�COF�cQDKCOT 
DKP�<?@BH COF�F-@BT`V ]_DGFKa

��F�cQDKCOT`DKP�<?@BRQF�A [R\C`DGN,HK]B@BMX@BRQA,RQFK^�M	DGF�DGA �QCO]���@BM,RQF�A	CW@ A 
� HK@_C M	CWF 
DGHKN,]_C�������@ A,M	DKV/DGA,M	DGAEP�DGT`DGAEP�D
V/CQ<7 4C��XR\P-H?I,D
�gF���@�D ��CO]��ORQ@ ^�D0R cQDKCOT`DKP�<J@BR <?@_DGTWRQAXA,@BRQA,R�^$M	DGF�DGA �QCO]��g@ M,R�VZCQ<1
�@_DGTWRQA,A A,R
T`DKP-RQM	DjM	C5T`DGF?T`C5F 
DGHKN,]BC	^ � CQ<?RQT @ T`V/CQ<-P-RQA P�DGF�DGT RQ]BcON,A,F�VX<-C��X]_DGTWRQFG^XH COT`C.VZCQ<�D&$gDGTWVX]_C	^ R
R\VX]B@BHKRZYH\[R\C M	COF�T 
DKP�CgM,COF�M,R#cQDKCOT`DKP�<J@BRj<?@_DGTWRQA,AX@BRQA,R 
Rj�4DKCQ<J@BR6M,Rj
�DG] R\P-@��g@ M,RQM	D�DGT 4 < 4 Aga�(!R\<?R
T NX@_P-RQF�R\VX]B@ HKRZYH\[CQDGFK^,DGAEP�<-DKP-RQA P�C	^ZP-RQ@BF�cQDKCOTWDKP�<?@BRQF�V/DGHKRQT V/DG]BR`RQ]BP-R`cQDGA	DK<?RQ]B@��GRZYH\[R\CWDGA �QCO]��g@BMXR�a

(;CQ<jCON,P�<-C ]BRQM	C	^!C F-N	<-cO@BTWDGA P�C M	D7T 
R��ENX@BA,RQF6HKR\V R��KDGFWM	D.D
� DKP-N,R\< V,<?CgH DGF-F-COFj@BP�DK<?R\P-@��QCOF <?R\VX@��
M,RQT`DGAEP�DQ^eV/DK<?TW@_P-@BN �EN	D.C��%��DKP�COF`RQA P�DK<J@_CQ<?T`DGAEP�D:M	DGF-H <?@_P�COF V/CQ<jTWDG@_C M,D � 
CQ<?T NX]BRQF RQ]Bc 
D
�X<?@BHKRQF
F-@BT`V ]_DGFK^OC �EN	D�V/CQ<�F-NXR �QD
�$<-DGF-N,]_P-R�� R6DGT C��%��DKP�COF�cQDKCOT`DKP�<J@BHKRQT`DGAEP�D�F?@BT`VX]_DGFG^OVXRQF-F-RQF?F�DGT RjF�DK<
M	DGF-H <?@BP�COF�V/CQ<#T`DG@BC7M,DGF�P�DGF�V,<-C�H DGF-F�COF�@_P�DK<JR\P-@��QCOFKa %�T M	COF�VX<?@BT`DG@_<?COF�C��%��DKP�COF#M	DGF?H <?@_P�COF�M	DGF�P-R
� CQ<JTWR 
D�R H COA,I	DGHK@BMXR �&N,<�� R 3!]_CgH C`M	D���D
�QD#M	D �#CgHJI5CONh^�F?@BT`VX]_DGF?T`DGA P�DQ^,�&N	<"� R M	D �#CgHJI ^�VZCQ<
�QCO]_P-RWM	D 4 < l 5	a

� cQ<JRQA,M	D F?RQ]_P�C�AXR M	D
�XAX@�YH\[R\C'M	D T`C�M	DG]_COF.M	D�C��%��DKP�COF7TWRQ@BF.H COT`VX]_D&$�COF � CO@�M,RQM	C�V/DG]_C0P�<?R �
�XRQ]BI	C7M	DGF�DGA �QCO]���@BM	C7V/CQ<#��RQA,M,DG]��,<-CQP 	 4 <3C k ^ 4 <3C3A 
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D R �`���:��	�*���ED��!�#"�$�]>�	-�$������E a$��D ��RQT 	�� ��� � � � 
J^
VXR\<?R 4 � � � � ^�COF:V/COAEP�COF1R F�DK<-DGT @ A P�DK<-V/CO]BRQM,COF5V/CQ<1N,T � <?RQH P-RQ]#M	D M	DKP�DK<JTW@BA,RQM,R M,@��
T`DGA,FK[R\C	a&��F?H CO]BI	DGA,M	C5RQF�P�<?RQA,F�� CQ<?TSRZYH\[CQDGF k a 434 M	D6T`C�M	C �gN	D�� � TSR\VZDG@ R C5F�DKcOT`DGAEP�C � � � � A	C
F�DKcOT`DGAEP�C 	 	�� � 4 
 ��� � � � 
 � 
 	 � ��� � � � 
$VXR\<?R�HKRQM,R �-^;C�H COA �-N,AEP�C�RQN	P�C�� R��XT8C��,P-@BM	C1H COT DGF�P-RQF
P�<?RQA,F�� CQ<?TWRZYH\[CQDGF�VXRQF-F-R`F-C��,<-D�COF�V/COAEP�COF�M,RQM,COF�H COT M,@ T`DGA,FK[R\C`M	D#H COAEP-R\cQDGT <-D �EN,DK<?@BM,R�a

�93!@_cON	<?R k a8<$T`COF�P�<JR$R�H COAXF�P�<?N!YH\[R\C�M	D�N,T � <?RQH P-RQ]%�EN	D�@BAEP�DK<-V/CO]BR�COF!VZCOAEP�COF 	 l �-l � k 
J^ 	 l � k ? �-l � ? 
J^
	 l � ? �-l � ? 
J^�	 l � 6 ? ��4�� l 
J^ 	 4�� l �-l � 23? 
7H COT M,@BTWDGA,FK[R\C @_cONXRQ]�R 4�� A32 4 ?g^�VXR\<?R COF �\RQ]_CQ<-DGF.M	D�� � �
l � 2 � � � � l � ? � � � � l � 6:D � ��� l � <ga�� 3;@BcON	<?R k a8< 	 R�
#R\VX<-DGF�DGAEP-R1C�V/CO] 
� cQCOA	C � CQ<JTWRQM	C�V/DG]_COF
V/COA P�COF�RSF�DK<-DGT @BAEP�DK<-V/CO]BRQM	COFKa&�$RQF�M	DGTSRQ@BF�3!@_cON	<JRQF�C7T`DGF-T`CWV/CO] 
� cQCOA	CSR\VXR\<-DGH DjDGT N,T P�COT
M	D#HK@BA��GR`TSRQ@BF�HK]BR\<-CWR\V/DGA,RQF�VXR\<?R �QDK<?@��XHKR\<�R`@BAEP�DK<-V/CO]BRZYH\[R\CWDGT HKRQMXR`DKP-R\VXR�a
9 ��� � � ��� � 
	� � ��� 
 � � � � 
��
� , � 
 ��� � � 
 � , � ��� 
 �"� � � �

�$DGA P�<-D�COF � <?RQH P-RQ@BF�RQN	P�C�� R��XAXF*V/C�M	D&� F�D$D&$gP�<JRQ@_<�NXT F?N�� H COA ��NXA P�CjM	D�� <?RQH P-RQ@BF&HKN ��COF�V,< 
D&� � <?RQH P-RQ@BF
FK[R\C H COA,F�P-@_P-N 
� M	COF�V/CQ<&N,T A 
N,T`DK<-C �XA,@_P�C M	D$F-DKcOT`DGA P�COF�M,D�<-DKP-RQFGa=��DGF-P�D#F-N�� H COA �-N,A P�C M	DGF�P-RQHKR �
F�D RQF M	DGA	COTW@ A,RQM,RQF HKN	<��\RQF�� <JRQH P-RQ@BFK^`HKN ��C D&$gDGT`V ]_C TSRQ@BF H COA,I	DGHK@BM,C 
D9R HKN	<"� R M	D ��C�H?I
	 3!@_cON	<?R k a/5 	 �

 
Ja � cQDK<?RZYH\[R\C M	DGF�P�DGF V,< 
D&� � <JRQH P-RQ@BF�V/C�M	D0F�DK< <-DGRQ]B@��GRQM,R � RQHK@B] T`DGA P�D'R\P�<?R � 
DGF
M	C T 
DKP�CgM,C)M	DGA	COTW@ A,RQM	C F-@BF�P�DGTWR M	D0 L@BA,M	DGAXTWR �QDK<7CON�� R ��� �
�:�
5 a �*F�P�D0T 
DKP�C�M	C	^�D&$gV/COF�P�C
DGT �&R\<?A,F?]_D
� DKPjRQ] a 	 4 <3C3C 
J^=M	DGF?H <-D
�QDSC�� <?RQH P-RQ]�V/CQ<6T`DG@_C�M,DSN,T R $	@_COTWR�DSN,T H COA���N,AEP�C�M	D
? l



	 R�
 	 �

 	 H 


	 M 
 	 D 
 	 � 


3!@_c	a k a8C ) �&N	<"� R RQN	P�C�� R��XT ��	 R�
 � � 	 �

 �!� 	 H 
 �!� 	 M 
 �!� 	 D 
 �!� 	 � 
 � �\a

<-DKcQ<?RQFK^eHKRQM,R �gN,RQ] � CQ<?TWRQM	C V/CQ< N,TWR HKRQM	DG@BR M	D5HKR\<JRQH P�DK<-DGFK^�TWRQ@ F6N,T �RQA	cON,]_C M	DScO@_<?C��	a �
V,< 
D&� � <?RQH P-RQ]eM	D A 
� �QDG] l 
D C.V,< 
CQV,<?@BC5R $	@_COTWR�^/DGA �gN,RQA P�C �gN	DjCOF�VX< 
D&� � <?RQH P-RQ@ F�M	COF�M	DGTWRQ@BF$A 
� �QDG@BF
FK[R\C.C��,P-@BM	COF�V/DG]BRSF-N �XF�P-@_P-N,@�YH\[R\CW<-DGHKN	<?F?@�� R5M,RQF�<-DKcQ<?RQF�A,RSHKRQM,DG@BR5M,DjHKR\<?RQH P�DK<?DGF	�EN	D M	DGF-H <?D
�QDjC
V,< 
D&� � <?RQH P-RQ]hM	D�A 
� �QDG]/RQAEP�DK<?@_CQ<Ga*(;R\<JR C��,P�DK<�R <-DKV,<-DGF-DGA P-RZYH\[R\CWcQ< 
R��XHKR`M	C V,< 
D&� � <?RQH P-RQ] 
D#F-N�� HK@_DGA P�D
N,T�F-@BF�P�DGTWR$cQ< 
R�� H C�HKR\V R���M	D*P�<JRZYHKR\<�N,T�F�DKcOT`DGAEP�C6M	D�<-DKP-R�M	D&P-RQTWRQA,I	C ��$�C	^OA,R$M,@_<-D�YH\[R\C�R\P-N,RQ] ^
DjHKN���R.M,@_<-D�YH\[R\C.V/COF-F-R.F�DK<�RQ]_P�DK<?RQM,R.V/CQ<�N,T �RQA,cON,]_C ��$gC	^ A	C7F�DGAEP-@BM	C7I	CQ< 
R\<?@BCSCON RQA P-@�� I	CQ< 
R\<?@_C	a
��F?@BA P-R $�D6M	COF�HKR\<?RQH P�DK<-DGF$N,F-RQM	COF�V/C�M	D�F�DK< ��@BF�P-RWAXR`�LR��/DG]BR k a k a

� �;R��/DG]BR k a82 � CQ<?A,DGH D � 
R\<?@_COF�D&$�DGT`VX]BCOF$M,D � <?RQH P-RQ@BF�DGF-VZDGHK@��XHKRQM	COF�V/CQ<�T`DG@_C:M	C: � F���F�P�DGT:aj�
3!@_cON	<?R k a 4 27T`COF�P�<?R7HKRQM,R:NXTUM	COF�VX< 
D&� � <?RQH P-RQ@ F�M	C � <?RQH P-RQ] T��	�
6�6	-��� ^ cQDK<JRQM	COF�M	D`RQH CQ<?M	C:H COT
RQF�<-DKcQ<?RQF�@BA,M,@ HKRQM,RQF&A,R`P-R��/DG]BR�a
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�L� �&�� 4� k a k ) �g���$�;� ���)��� �&��
����&���*
����.(/�$
��2 ��� �#�����*�
, � ��� 
 �"� � � 	 � .
 0� �
� ����� 
 <-DKV,<-DGF�DGAEP-RWN,TSR <-DKcQ<?R

� R\<JTWR��KDGA,RWV/COF-@�YH\[R\CWA,R VX@B]BIXR

 <-DGF�P-RQN,<?R V/COF-@�YH\[R\CSM,R V @B]BI,R
� cO@_<?R`M,@B<-D�YH\[R\CWDGT �`cQ<JRQN,F

� cO@_<?R`M,@B<-D�YH\[R\C`DGT � � cQ<JRQN,F

�L� �&�� 4� k a82 ) �$�*3;������� Y [���2��� 3!
����&�;���-�7(&��
�� �=�-�2�#�  ��� �#�	���*�

�	��� 
 � � � � � � ��� � � � � ��� � � � � � 	 ���
��C�H?I 4 � � � � �!� � � ��� � � A l�� k a/5 	 �


��C�H?I k � ��� ��� ��� � � � � ��� � �!� ��� ��� ���!� � < l � k a 4 5

��@_DK<-V @BA,F���� 4 � ��� ��� ��� � � � ��� ��� ��� ��� ����� < l�� k a 4Kl 	 R�

��@_DK<-V @BA,F���� k �$3 � ��3 � � � � � �$3 � ��3 � ��3 � 3!3 4Gk\l � k a 4Kl 	 �



3 � � 3!3
(;DGRQA	C � � � � �$3 ��3 � ��3 � ��3 �$3 � � 3 � �$3 ��3 � < l�� k a 434 	 R�


� � � ��3 ��3 ��� 3 � ��3 ��3 � ��3 � ��3 ��3 �
b$@B]��/DK<-P � � � � � ��3 � ��3 � ��3 � � < l � k a 434 	 �



� � � � �$3 � ��3 � � 3 � �


R\<��QCQ<-D 4 3 3 � � 3 � ��3 
 3 � � 3

 3 k C � k a 4Gk 	 R�



R\<��QCQ<-D k " " � � "�3 � � �6"�
 � ��"�
 k C � k a 4 2
� � � � � � 3!3!3

 � ��3;3!3 
 3 �


R\<��QCQ<-D�2 3 3 � � 3!3 � � ��3 � 3 � 3 
�� � � 3 ��3 ��3 
 kQk�� k a 4Gk 	 �
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3!@_c	a k a8< ) ��A P�DK<-V/CO]BRZYH\[R\C � <?RQH P-RQ] � 	 R�
 � � 	 � 
 �!� 	 H 
 � � 	 M 
 �!� 	 D 
 �!� 	 � 
 � � a
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3!@_c	a k a 4Kl ) 3,<?RQH P-RQ@BF M	D7�	@_DK<-VX@BAXF��g@ ��	 R�
#(�< 
D&� � <JRQH P-RQ]�5 M	D:��@_DK<-VX@ A,F���@ 4 	 �

#(=< 
D&� � <?RQH P-RQ]�?1M	D
�	@_DK<-VX@BAXF��g@ k a

	 R�
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3;@Bc	a k a 434 ) 	 R�
&(�< 
D&� � <JRQH P-RQ] 2`MXR`HKN	<��\R`M	D6(;DGRQA	C 	 �

�(=< 
D&� � <?RQH P-RQ] A`MXR`HKN	<��\RWM	D#b$@B]��/DK<-PKa

	 R�
 	 �



3!@_c	a k a 4Gk ) 	 R�
&(�< 
D&� � <JRQH P-RQ] 5SM,D 
R\<��QCQ<-D 4 	 � 
�(=< 
D&� � <?RQH P-RQ] 2WM	D 
R\<��QCQ<-D k a
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3;@Bc	a k a 4 2 ) (�< 
D&� � <JRQH P-RQ@BF�VXR\<JR 
R\<��QCQ<-D k M	D#A 
� �QDG] � 	 R�
 4 	 �

 k 	 H 
 2 	 M 
 5 	 D 
�?ga

	 R�
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3;@Bc	a k a 4 5 ) 	 R�
�"�DK<?RQM	CQ< 	 � 
*��]BIXR �EN,RQM,<?RQM,R`M	D ��C�H?Iha
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 D
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�
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�� (���� ��;� 	�,$
�� �G� ��	)(IH��� 	�,����-
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��

�gD �-RQT � N,TSR6<-DKcO@ [R\C ] @BTW@_P-RQM,R6D�� ����� R � <-COAEP�DG@_<?R M	DGF�P-Rj<-DKcO@ [R\C	a*� DGF-H CORQTWDGA P�CS@ F�CQP 
DK<?TW@BH C
M	D#N,T �XN 
� M	C �g@BF?H COF�CW@BA,H COT`VX<-DGF-F 
� �QDG]ZDGT NXT M	COT 
� AX@_C � @BM,@BT`DGAXF-@_COA,RQ] ^ 
D6M	DGF-H <?@BP�CjV/DG]BRQF&D �gN,R �
YH\[CQDGF�M	D#�$R ��@_DK<�����P�C��QDGF�D6RQF�H COA,M,@�YH\[CQDGF�M	D#H COA P�CQ<JA	C��

�
� �

�� � 	 �� � ��
 �� � � � � � � � �� � � � l 	 2ga 4 


� � �� � l � ��� l 	 2ga k 


�� 	 �� �-l 
 � �� � 	 �� 
 � � � � 	 2ga82 


�� � �� 	 �� � � 
 � ��� � � � � l 	 2ga/5 

F�DGA,M	C �� 	 �� � � 
eD � 	 �� � � 
�R �QDG]_C�HK@BM,RQM,D�D�R V,<-DGF?FK[R\C HK@BA,DGT 
R\P-@BHKR�^g<-DGF�V/DGH P-@��\RQT`DGA P�DQ^�A	C VZCOAEP�C �� A	C
@BA,F�P-RQAEP�D � ^,DGA �gN,RQA P�C �gN	D � 
D R �g@ F-H COF-@BM,RQM,D�HK@ A	DGT 
R\P-@BHKR�a

��COA,F-@ M	DK<?RQA,M	C RQF�F-DKcON,@BAEP�DGF � R\<J@ 
R��QDG@BF�RQM,@ T`DGA,F-@_COAXRQ@BF��

�� � ��
�

�� � ��
� %

� � � % �
�

� � � � � %
� � %

	 2ga8? 


F�DGA,M	C�� � � % D � % � RQ]_CQ<?DGF�M	D�<-D
� DK< �DGA,HK@BR�^XRQF�D �ENXRZYH\[CQDGF 2ga 4 D�2ga k P�COTWRQT R � CQ<?TSR �
�
� �

�� � 	 �� � � 
 �� � � � � 4
��� 	 ��


� �� 	 2ga8A 


� � �� � l 	 2ga 6 


F�DGA,M	C �EN,D � H CQ<-<-DGF�V/COA,M,D$R\CjCQV/DK<?RQM	CQ< � NXF-RQA,M	CjRQF �\R\<?@ 
R��QDG@ F�RQMX@BT`DGA,F-@BCOA,RQ@BF �� D ����@BA,MX@BHKR
CWA 
N,T`DK<?CWM	D#
�D
��A	CO]BM,F&D 
D6M,RQM	C`V/CQ< �

��� � � % �
�

	 2ga8C 


� VXR\<-P-@_<jM	DGF�P�D5TWCOT`DGA P�C	^=RQF D �gN,RZYH\[CQDGFjDGA �QCO]��QDK<f[R\C R\V/DGA,RQF � R\<J@ 
R��QDG@BF6RQMX@BT`DGA,F-@BCOA,RQ@BFK^hD&$	H DKP�C
COA,M	D � CQ<�@BAXM,@BHKRQM	C C H COAEP�< 
R\<?@BC	a�(!R\<?R F-@BT`VX] @��XHKR\<�R A	CQP-RZYH\[R\C	^XF-DK<G[R\CWN,F-RQM	COF�COF�F 
� T �/CO]_COF�N,F-N,RQ@ F
M	D�V/COF-@�YH\[R\C �� ^ �QDG]_C�HK@BM,RQM	D �� ^	V,<-DGF-FK[R\C���D�P�DGT`V/C � a

��VX<-C $	@BTWRZYH\[CQDGFWMXR F-CO]BN!YH\[R\C0M,RQF`D �gN,RZYH\[CQDGF�2ga8A D�2ga 6 FK[R\C	^�DGT cQDK<?RQ] ^*C��,P-@BM,RQF`AgN,T`DK<?@ HKRQT`DGA P�D
R\P�<?R � 
DGF M	COF1T 
DKP�C�M	COF M,D M,@�� DK<-DGA!YHKRQF � A,@_P-RQF7CON M,D �QCO]BN,T`DGF �XA,@_P�COFK^	�gN	D0F�DK<G[R\C �g@ F�P�COF1A,RQF

?76



F�D�YH\[CQDGFG2ga 4 D�2ga k ^Z<?DGF�V/DGH P-@�� RQTWDGA P�DQa���V,<?@ A,HK@_VXRQ] M,@��XHKN,]BM,RQM,D�DGA,H COAEP�<?RQM,R.A,RS<-DGF�CO]BN!YH\[R\C.M	DGF�P-RQF
D �ENXRZYH\[CQDGF�DGF�P 
R A,R � RQ]BP-RjM,D$N,TSR D �gN,RZYH\[R\CWM	D$D
�QCO]BN!YH\[R\C`V R\<?R R VX<-DGF-FK[R\C	a*��HKRQT`V/C M	D�V,<-DGF-FG[R\C 
D
M,RQM	C`@BT`V ]B@BHK@_P-RQT`DGAEP�D$VZDG] R D �gN,RZYH\[R\CSMXRjH COAEP-@BAgN,@BM,RQM,D �=F�D�CWHKRQT`V/CWM	D�V,<-DGF-FK[R\CWMXRQM	C`DGF�P 
R`H CQ<��
<-DKP�C	^ODGAEPK[R\C#C#HKRQT`V/C#M	D �QDG]_C�HK@BM,RQM	D �� C��XP-@BM	C�V/CQ<=T`DG@_C�M,R$D �ENXRZYH\[R\C+2ga8A�F-R\P-@BF�� R���R�D �gN,RZYH\[R\C+2ga 6Ea
(;CQ<6T`DG@_C:M	DWRQ]_cONXTWRQF�TWRQA,@_V N,]BRZYH\[CQDGF�RQ]_c 
D
�,<?@BHKRQF H COT RQF�D �gN,RZYH\[CQDGF+2ga8A.D$2ga 6E^;H COT`C1D
� DKP-N,RQM	C
DGT (*]BR\P�P�D 	 4 <3<3C 
J^�C��,P 
DGT'� F-D0R D �gN,RZYH\[R\C M	D (;CO@BF?F�COA)V R\<?R R'V,<-DGF-FG[R\C'D R'F-NXR H COA,M,@�YH\[R\C�M	D
H COA P�CQ<JA	C��

� � � � � ��� 4��� � � �� � �� � � ���� 	 2ga8< 


� �
��� � �� � � � � 4��� � � � � � � � � �� � � �� � � � � � 	 2ga 4Kl 


F�DGA,M	C �� C �QDKP�CQ<�A	CQ<?TSRQ] R�� ����� D � � � �� � ��!a
+�N,RQ]��gN	DK<	�gN	DWF�D �-R:C�T 
DKP�C�M	C AgN,T 
DK<?@BH C1N,P-@B]B@��GRQM	C7VXR\<JR7<-DGF�CO]��QDK<6RQF6D �ENXRZYH\[CQDGF�2ga8Ag^ 2ga 6.D 2ga8<g^
R7F�D � �N �DGAXHK@BR.VXR\<?R5C��,P�DK<#N,TWR.R\V,<-C�$�@BTSRZYH\[R\C1M,R5F-CO]BN!YH\[R\C:M	DGF�P-RQF�D �gN,RZYH\[CQDGFK^hV/C�M	D F-DK<�<-DGF-N,TW@ M,R
A	COF�VXRQF?F�COF�M	DGF-H <J@_P�COF�V/DG]_CWRQ]_cQCQ<?@BP-T`C$2ga 4 a
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� H ��	<�����$�$��� �:�
	-��!� "�$�6M ���,T�'��� �`�A9$�J	)�����6�;�6� !� "�$���A�8*��6	-�$�$�$^

� � � �1�6E � ?@� ��
��� �6	�	�� �����=*;	-�
���O"�$�

�$]_cQCQ< 
� P-TWC$2ga 4*) � 
RQ]BHKNX]_C`M	CWDGF-H CORQT`DGAEP�C7@BA,H COT`V,<?DGF-F 
� �QDG] a
D � % � � � � � ��� .
�� �$� ���	� � � �

� T 
DKP�C�M	C�M	D=MX@�� DK<?DGA!YHKRQF �XA,@BP-RQF HKR\<?RQH P�DK<?@��GR � F�D�V/DG]BR&M,@BF-H <?DKP-@��GRZYH\[R\C�M	C�M,COT 
� A,@_C�DGT NXT H COA �-N,A P�C
�XA,@_P�CWM,D�VZCOAEP�COFK^ZN,F-N,RQ]BTWDGA P�D�V/COF-@BHK@BCOA,RQM	COF�M	D � CQ<?TWRWDGF�P�<?N	P-N	<JRQM,R�^,D#V/DG]BR P�<?RQAXF�� CQ<JTWRZYH\[R\C5M,R
D �ENXRZYH\[R\C5M,@�� DK<-DGA,HK@ RQ] DGT N,TWR D �gN,RZYH\[R\C5RQ]_c 
D
�,<J@BHKRWF�C��,<?D�CSM	COT 
� AX@_C`M,@BF-H <-DKP-@��GRQM	C	a

�gD �-RQT � � � � � � NXTWR � N,A!YH\[R\C M,@�� DK<-DGA,HK@ 
R��QDG]XD � � � � � ��� � � N,T H COA �-N,AEP�CjM	D�V/COA P�COF&M,@BF-P-@BA P�COFGa
�$DGA	CQP-RQA,M	CWV/CQ<!� � � � 	 � � 
J^XRQF�M	DK<?@��\RQM,RQF�M	D�� V/C�M	DGT F�DK<�R\V,<?C $	@BTWRQM,RQF�V/CQ< �

�	� 	 � � 
�
 � � � � � � �
� � � � � � � 	 2ga 434 
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�
 � � � � � � � 
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 � 	 2ga 4Gk 


�	� 	 � � 
�
 � � � � � 
 �
� � � � � 
 � 	 2ga 4 2 


� � � 	 � � 
�
 � � � � � k � � � � � 
 �
� � � � � � � 
 � 	 2ga 4 5 


��F R\V,<-C�$�@BTSRZYH\[CQDGF M,R�M	DK<?@��\RQM,R7V,<?@ T`DG@_<?R�^4MXRQM,RQF#V/DG]BRQF�D �gN,RZYH\[CQDGF�2ga 434 ^ 2ga 4Gk D�2ga 4 2g^!FG[R\C H COA%�
I	DGHK@BM,RQFG^�<-DGF-VZDGH P-@�� RQT`DGAEP�DQ^#H COT`C)MX@�� DK<?DGA!YHKR R �\RQA!YHKRQM,R�^6M,@�� DK<-DGAeYHKR�H DGAEP�<?RQ]6D M,@�� DK<-DGA!YHKR�VXR\<?R
P�< 
RQFKa��2D �gN,RZYH\[R\C�2ga 4 5 
D NXTWRWR\V,<-C�$�@ TWRZYH\[R\C7VXR\<?RSR.M	DK<?@�� RQM,RSF�DKcON,A,M,R5M	D �;^ZH COA,I	DGHK@BMXRSH COT`C
M,@�� DK<-DGA!YHKR5H DGA P�<?RQMXR�a6��F�P-RQF�R\VX<-C $	@BTWRZYH\[CQDGF�FK[R\C:N,F?RQM,RQF$VXR\<?R7RQF-F�C�HK@BR\<�RSD �gN,RZYH\[R\C1M,@�� DK<-DGAXHK@BRQ]LR
N,TWRSD �EN,RZYH\[R\C:RQ]_c 
D
�,<J@BHKR�^/VZDG] RSF-N�� F�P-@_P-N,@�YH\[R\C5M,RQF�<?DGF�V/DGH P-@�� RQF$M	DK<?@�� RQM,RQFGa�� D �gN,RZYH\[R\C:RQ]_c 
D
�,<?@BHKR
<-DGF-N,]BP-RQA P�DQ^XH COAXI	DGHK@BM,R`H COT`C5D �ENXRZYH\[R\C5M	D6MX@�� DK<?DGA!YHKRQF �XA,@BP-RQFK^	M	D
�QD F�DK<�RQA,RQ]B@BF-RQMXR`F�C��,<-D �gN,R\P�<-C
RQF�V/DGH P�COF���H COA,F?@BF�P �DGA,HK@BRWH COTUR`D �gN,RZYH\[R\C5M,@�� DK<-DGAXHK@BRQ] ^gCQ<?M	DGT:^,H COA �QDK<-c �DGA,HK@BR.D�DGF�P-R��X@ ]B@BM,RQM	DQa

� D �gN,RZYH\[R\CWM	D�M,@�� DK<-DGA!YHKRQF �XA,@_P-RQF 
D�M,@_P-R ���6�1���J���:�
�;�:� H COT RjD �EN,RZYH\[R\CWMX@�� DK<?DGA,HK@BRQ]XF-D�R M,@�� DK<-DGAeYHKR
DGA P�<?D RQF6M,N,RQF$P�DGA,M	D`R �KDK<-C �gN,RQA,M	C7R:M,@BF?H <-DKP-@��GRZYH\[R\C:DGF�VXRQHK@ RQ]LD`P�DGTWVZCQ<JRQ]LP�DGAXM	DGT VXR\<?R �KDK<-C
@BA,M	DKV/DGA,M,DGA P�DGT`DGAEP�DQa

� D �ENXRZYH\[R\C�M	D M,@�� DK<-DGA!YHKRQF �XA,@_P-RQF 
D M,@_P-R ������T��
6�
E F-D�V,<-C�M,N�� N,TWR0F�CO] N!YH\[R\C']B@ TW@_P-RQM,R �gN,RQA,M,C
R\VX]B@BHKRQM,C 
RSN,TWR D �gN,RZYH\[R\C5M,@�� DK<-DGAXHK@BRQ] �EN	D�V/COF-F?N,R`F�CO]BN!YH\[R\CW] @BTW@_P-RQM,R�a

%�T T 
DKP�C�M	C.M	D�M,@�� DK<-DGA!YHKRQF �XA,@BP-RQF 
D#M,@_P�C �����1
6��	 9(�
���:� F�D#RWF�CO]BNeYH\[R\CWM,R D �ENXRZYH\[R\CSM	D#M,@�� DK<-DGA!YHKRQF
�XA,@_P-RQFjF�D:R\V,<-C�$�@ TWR MXR F-CO]BN!YH\[R\C M,R D �EN,RZYH\[R\C0MX@�� DK<?DGA,HK@BRQ]��gN,RQA,M,C R M,@BF?H <-DKP-@��GRZYH\[R\C DGF�VXRQHK@ RQ]*D
P�DGT`V/CQ<?RQ]�F�D0R\V,<?C $	@BTWRQT M	D �KDK<-C�@BA,M	DKV/DGA,M	DGAEP�DGT`DGAEP�DQa ��C9HKRQF�C)M,D D �EN,RZYH\[CQDGF ]B@BA	DGR\<?DGFK^$R
H COA �QDK<?c �DGAXHK@BR V/CgM,D5F�DK<`cOR\<?RQAEP-@BM,R V/DG]BR H COA,F-@BF-P �DGAXHK@BR D.V/DG]BR�DGF�P-R��X@B] @BM,RQM	DQ^eM	D:RQH CQ<?M	C H COT C
P�DKCQ<-DGTWRWMXR`D �ENX@�� RQ] �DGAXHK@BR`M	D# 4R $ 	 b�C =/TSRQA 	 4 <3< k 
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6�
	 9 P���;��� �$F

%�TSR5M	DGTWCOA,F�P�<?RZYH\[R\C7M	C.P�DKCQ<-DGTWR7M,RWD �gN,@��\RQ] �DGA,HK@BR.M	Dj 4R $�V/C�M	D6F�DK<�DGA,H COAEP�<?RQM,R5DGT "$CQP�P-]B@_D
�
D �$<?F��GR\c 	 4 <7636 
Ja

� CQ<JM	DGT M	D=N,T T 
DKP�CgM	C�M	D=M,@�� DK<-DGA!YHKRQF � A,@_P-RQF 
D�R�P-R $	R�V/DG]BR �gN,RQ]\C�DK<-<-C�MXR�F�CO]BN!YH\[R\C�R\VX<-C $	@BTWRQM,R
M	D7M,@�� DK<-DGA!YHKRQF �XA,@_P-RQF F�D7R\V,<-C�$�@BTSR M	D �KDK<-C �gN,RQA,M	C C P-RQTWRQA,I	C M	C DGF�VXRZYHKRQT`DGAEP�C0M,R TWRQ]BIXR

?3<



P�DGA,M	D 
R �KDK<?C	a

�;� �&�� L� 2ga 4*) � 
�������#�#�.��� �$��3!��
������ YQ���73;�������;���7(/��
����2�&+�%���� Y [��� ���
�$��3!%�� [��� 	 b�C =/TSRQA 	 4 <3< k 
 
Ja

� ���� ��
%� , � � � � � �"� ���"� � � � ��� � � � 
	� 
 � 
 � 
 � �

3!����� F-@BT H COA,M,@ HK@_COA,RQ] � 	 ��� 
�� � 	 ��� � 


�@BHJI,R\<?M,F-COA F-@BT @BA,F-P 
R��QDG] � 	 ��� � 
 � � 	 ��� � 

���$��� F-@BT @ A,H COA,M,@BHK@BCOA,RQ] � 	 ��� 
�� � 	 ��� � 


��<?RQA � � �$@BH CO]BF�COA F-@BT @ A,H COA,M,@BHK@BCOA,RQ] � 	 ��� � 
 � � 	 ��� � 

�$�$� F-@BT @ A,H COA,M,@BHK@BCOA,RQ] � 	 ��� � 
 � � 	 ��� � 
�� � 	 � � � 


�;� �&�� L� 2ga k ) � 
�������#�#�.��� �$��3!��
������ YQ���73;�������;���7(/��
����2�&+�%���� Y [��� ���
������d$�&��� Y [��� 	 b�C = TWRQA 	 4 <3< k 
 
Ja

� ��$� ��
%� , � � � � � �"� ���"� � � � � � � � � 
%� 
 � 
 ��
 � �

3!����� F-@ T @BA,F�P 
R��QDG] � 	 ��� 
 � � 	 ��� � 

 LR $ A [R\C H COAXM,@BHK@_COA,RQ] � 	 ��� 
 � � 	 ��� � 
�� � 	�� � >

���



%�Vg>�@BA,M F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� 
 � � 	 ��� 


�@BHJI,R\<?M,F-COA F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� � 
 � � 	 ��� � 


 4R $�� � DGA,M	<?C = 	 4 VXRQF-F�C 
 F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� � 
 � � 	 ��� � 

 LR $ � � DGAXM	<-C = 	 k VXRQF-F-COF 
 F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� � 
 � � 	 ��� � 


��RQHf�&CQ<?TWRQH�� F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� � 
 � � 	 ��� � 

���$��� F-@ T @BA,F�P 
R��QDG] � 	 ��� 
 � � 	 ��� � 


b�CQVXF-H CQP-HJI F-@ T H COAXM,@BHK@_COA,RQ] � 	 ��� 
 � � 	 ��� � 


� �;R��/DG]BR�2ga 4 ]B@BF-P-R5COF#V,<?@BA,HK@BVXRQ@BF�T 
DKP�C�M	COF M	DWM,@�� DK<-DGA!YHKRQF �XAX@_P-RQF$VXR\<?R:R7D �gN,RZYH\[R\C�M,R:M,@�� N,FG[R\C
	��
�
� � �	� ��
J^%�/DGT H COTWCWR F-NXR RQA 
RQ] @BF�D�H COT <?DGF�V/DG@_P�C R H COA,F-@ F�P �DGA,HK@BR�^�DGF�P-R��X@B] @BM,RQM	D�D�CQ<?M,DGT:a=�

�LR��/DG]BR+2ga k T`COF�P�<JR#COF*V,<?@BA,HK@BVXRQ@BF!T 
DKP�CgM,COF*M	D�M,@�� DK<-DGA!YHKRQF � A,@_P-RQFeVXR\<JR6R�D �gN,RZYH\[R\C M	D�H COA �QDGHgYH\[R\C
	��
�
� � �	� � l 
Ja0� H COA �QDK<-c �DGA,HK@ R0M	D7HKRQM,R NXT M,DGF�P�DGF T 
DKP�CgM	COFG^�VXR\<?R RQFjD �ENXRZYH\[CQDGF`HK@_P-RQM,RQFK^

V/CgM	D$F�DK<&cOR\<?RQAEP-@BM,R VZDG]BC6P�DKCQ<-DGTWR`MXR6D �gN,@��\RQ] �DGA,HK@BRjM	D� 4R $/^%�gN,RQA,M,C6C`T 
DKP�CgM,C � CQ<�H COA,F-@BF-P�DGA P�D
D�DGF�P 
R��QDG] a

A l



D � 9 � ����		� � �$� ���	� � ���
��C T 
DKP�C�M	CjM,D��QCO]BNXT`DGF�� A,@_P�COF=C M	COT 
� A,@_C � 
D$F-N �/MX@��g@ M,@BM	C$DGT NXT A 
NXT`DK<-C �XAX@_P�C M	D�DG]_DGT`DGA%�
P�COFK^ � � � � � � � � � a7�*F�P�DGF DG]_DGT`DGAEP�COF FK[R\C M,@BF �-N,AEP�COF#M	CO@BF6R�M	CO@BFG^4D&$	H DKP�C AXRQF6F-N,RQF � <?COA P�DG@_<JRQFK^LC
M	COT 
� AX@_C�� 
D#P�CQP-RQ]BT`DGAEP�D H C��/DK<-P�CWV/DG]_COF&DG]BDGT`DGA P�COF �

� � � � � � ��� � � � � � ��� 	 2ga 4 ? 

���'& � � ��� � 	 2ga 4 A 


�&RQM,R1NXT M	DGF�P�DGF DG]_DGT`DGAEP�COFjP�DGT:^!DGT cQDK<?RQ] ^ � CQ<?TWR�V/CO]B@_cQCOA,RQ]!D.F�DK<��QD7H COT`C <?D
� DK< �DGA,HK@ R1VXR\<?R
M	D
�XA,@B<�COF�V/COAEP�COF�COA,M	D`RQF�V,<?CQV,<?@_DGM,RQM,DGF�F�DK<f[R\C1HKRQ]BHKN,]BRQM,RQF�H COTWC	^4V/CQ<�D&$gDGT`V ]_C	^4A	COF � 
DK<-P-@BH DGF
CON H DGA P�<-COFSM	C V/CO] 
� cQCOA	C	^��/DGT8H COT`C V R\<?R R M	D
� A,@_< R <?DKcO@ [R\C COA,M	D7R D �gN,RZYH\[R\C0M,@�� DK<-DGAXHK@BRQ] 
D
@BAEP�DKcQ<?RQM,R�a ��F�P-R7<-DKcO@ [R\C 
D5M	DGA	COTW@BAXRQM,R 
6�6E �(54����� ���6�;� 	<�6E � M	C7V/COA P�C:COA,M,D R7VX<-CQV,<?@_DGMXRQM	D 
D
HKRQ]BHKN,]BRQMXR�a

��F � CQ<?TWRQF!TWRQ@BF;N,F-RQM,RQFLVXR\<?R�P-RQ@BFLDG]_DGT`DGAEP�COF!FK[R\C�<-DKP-RQA	cON,]BR\<;D�P�<?@BRQA	cON,] R\<Ga;��N�� M,@��g@BFG[CQDGFhN,F-RQA,M,C

P-RQ@BF � CQ<JTWRQF�F�DK<G[R\C`M	DGA	COTS@BA,RQM,RQFK^g<-DGF�V/DGH P-@��\RQT`DGAEP�DQ^,H COT`C 5I�6E 3��4	B�������A9���EG�6	 D 5I�6E 3(��� 	�� �6�(9���R
ED��	 a

��F�D �EN,RZYH\[CQDGF;2ga8A D+2ga 6E^ VXR\<?R CSHKRQF-C �X@BM,@ T`DGA,F-@_COAXRQ] ^ V/C�M	DGT F�DK<�<-DKDGF?H <?@_P-RQF�M,R � CQ<?TSR �

� �
� � � � � � � �� �

4
��� � ��� � �

� �
� � 	 2ga 4 6 


� �
� � � � � � � �� � 4��� � � � � �

� �
� � 	 2ga 4 C 


F�DGA,M	C �� � 	 � � � 
Ja ��AEP�DKcQ<?RQA,M	C0RQF D �gN,RZYH\[CQDGF$2ga 4 6 D�2ga 4 C A	COF'�QCO]BNXT`DGF M	D:H COA P�<-CO]BD 	 D���^
<-DGF�V/DGH P-@��\RQT`DGAEP�DQ^,D6R\VX]B@ HKRQA,M	C C`P�DKCQ<-DGTWR5M,R`M,@��QDK<-c �DGA,HK@ R�^XC��,P 
DGT'� F�DjR � CQ<?TWR`@BAEP�DKcQ<?RQ] �

�	� � �
� ��
 	 � �	�
� � � �� �

4
��� � ��� � �� 
 � � �

��� � �
� ��
 	 	 2ga 4 < 


��� � �
� � 
 	 � � � � � � �� � 4��� ��� � � �� 
 � � �

��� � �
� � 
 	 	 2ga k\l 


(!R\<?RSD
� DKP-N,R\<�RQF�@BA P�DKcQ<JRZYH\[CQDGF�A,RQF�D �gN,RZYH\[CQDGFG2ga 4 <5D�2ga k\l ^ 
DjV,<-DGHK@BF�C.M	D
�XA,@B<�C5P-@BVZC5M	D6DG]_DGTWDGA P�C
VXR\<?R F-N�� M,@���@BM,@_<�C M	COT 
� AX@_C	^ �/DGT H COT`C C V/COF-@ HK@_COA,RQT`DGAEP�C M	COFjV/COAEP�COFjM,D5H 
RQ]BHKN,]BC M,RQF V,<-C��
V,<?@_DGMXRQM	DGFKa���N	P�<?R �gN	DGF�PK[R\C5RWF�DK<�R��/CQ<?MXRQM,R 
D#CSRQH CQVX]BRQTWDGA P�C5DGA P�<-D R �QDG]_C�HK@BM,RQM	D�D6RWV,<-DGF-FK[R\C	^
CON:F�D �-R�^,H COT`C`C��,P�DK<�C`HKRQT`V/CWM	D�V,<-DGF?FK[R\C`R VXR\<-P-@_<�M	D�N,T HKRQT`V/C`M	D �QDG]_C�HK@BM,RQM	DGF&C��,P-@ M	C VZDG] R
<-DGF�CO]BNeYH\[R\CWM,RQF�D �gN,RZYH\[CQDGF 2ga 4 <WD+2ga k\l a���F�P�CSF-DK< 
R � DG@_P�CWA,R`F�D�YH\[R\C�2ga k a k a

A 4
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��		� � ��� ���	� � ��� � � � � ��
 ����� ��� � � � 	%� � � � �
� TWRQ]BIXR �gN,RQM	<?RQM,R 
D#R TSRQ@BF*F?@BT`VX]_DGF*M	D�F�DK<�@BT`VX]_DGTWDGA P-RQM,R D�RjTSRQ@BF�< 
R\VX@BM,R�ae� DGF�P�<JN	P-N	<?RZYH\[R\C
V/DK<?TW@_P�D�D&$�V,<-DGF-F?R\<*RQF�M	DK<?@��\RQM,RQF=V R\<?HK@BRQ@BF=M,D!� CQ<?TWR6F?@BT`VX]_DGF!D$R6TWRQ] I,R �gN,RQM	<?@BHKNX]BRQM,R � RQHK@B]B@_P-R#R
]_C�HKRQ]B@��GRZYH\[R\C M	COF�V/COAEP�COF���@��G@BAXI	COFK^OV/CO@BF�VZC�M	D&� F�D�R\<?TWR��KDGA,R\<&COF � RQ]BCQ<-DGF�DGT TWR\P�<?@��KDGFKa=� cQ<?RQA,M	D
M	DGF��\RQA P-R\cQDGT MXR5TWRQ] I,R �gN,RQM	<?RQMXR 
D`R5F?N,R � RQ@ $�R5RQM,R\V,P-R��X@ ]B@BM,RQM	D 
R5M	COT 
� A,@_COF�M	D cQDKCOTWDKP�<?@BRQF
H COT`VX]_D&$	RQFKa

(!R\<?R6D
��@_P-R\<�V,<-C��X]BDGTWRQFK^OP-RQ@BF�H COT`C R Ah[R\C H COA,F�DK<"� RZYH\[R\C`M	D$TWRQF-F-R cO]_C��XRQ] ^EDGA P�<?D�CON	P�<?COFK^ 
D�N,F-N,RQ]
N	P-@B]B@��GR\<�� F�D1TWRQ]BIXRQFWM,@BF�P-@ A P-RQFSVXR\<?R0RQF �QDG]_C�HK@BM,RQM	DGFSD�R0V,<?DGF-FK[R\C	^�P-RQ]�H COTWC'C�H CQ<-<-D A,R 5I�6E 3(�
�6ED�:�
	��;�$�$� CON 5I�6E 3(� ���
�����;���6�;� 	<�$��� ^�H COT`C VZC�M	DWF�DK< �g@BF-P�C�A,R13!@_cON	<JR�2ga 4 a ��DGF�P�D7P�<?R�� RQ]BI	C	^LR
@BT`VX]BDGT`DGA P-RZYH\[R\C � CO@ �XRQF-DGRQM,RWA,R`TWRQ] I,R`RQ]_P�DK<?A,RQMXR�a
Malhas:

Pressão

Velocidade v
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V/COF-F 
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DGF M	C F�DKcON,@BAEP�D V,<-C�H DGF-F�C�� RQF:TWRQ]BI,RQF
DGF�P�<?N	P-N,<?RQM,RQF$N,F-RQM,RQF$FK[R\C.<-DGM,N��G@BMXRQF�R\P 
D �EN,D A [R\C7I,R��-R5@BAEP�DK<?F�D�YH\[R\C7DGAEP�<-DjDG]BRQFK^ZDjRQF$<-DKcO@ [CQDGF�M	C
M	COT 
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P�DGT'� F�D�C`V,<J@BT`DG@_<-C VXRQF-F�CWMXR P�<JRQA,F�� CQ<?TWRZYH\[R\C 	 F�DGT F�C��,<-DKV/COF-@�YH\[R\C 
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RQ] HKN,]_C1M	C �\RQ]_CQ<6MXRQF#V,<-C��
V,<?@_DGMXRQM	DGF*M,D$@BAEP�DK<-DGF-F-D�F-C��.COF�MX@��QDK<?F�COF�P-@_V/COF&M	D�TWRQ]BI,RQF�DGF�P�<?N,P-N	<?RQM,RQFKae�*F�P�DGF&D&$gDGTWVX]_COF�DGF�PK[R\C
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R\<-DGRSH C��/DK<-P-R5V/DG]BR`TWRQ]BIXR`P�<?@BRQA	cONX]BR\< �\R\<?@BR\<?RQTUM	D 4Kl�� 
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 ��� � � � �� � � � �� � � ^,F�DGA,M	C � � C P-RQTWRQAXI	CWM,R R\<-DGF�P-R
D � ��CWV/COA P�C5T 
DGM,@_CWM,RWR\<?DGF�P-R�^XRWH COA,MX@�YH\[R\CSM	D#H COT`V R\P-@��X@B]B@ M,RQM	D �XHKR <-DGM,N��G@ M,R 
R �

�
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� � l 	 2ga 4Kl < 


(!R\<?R �gN	D�DGF�P-RW@_cONXRQ]BM,RQM	D�F�D �-RWF�DGT`VX<-D#F-R\P-@BF�� DG@_P-R�^ 
D6F?N��XHK@_DGAEP�D#@BT`V/CQ<�RWF�DKcONX@BA P�D#H COAXM,@�YH\[R\C��

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

	 2ga 434Kl 
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%�TSR �/COR#TWRQA	DG@B<?R#M	D$F�D�R �\RQ]B@BR\<�C6VX<-CgH DGMX@BT`DGAEP�C6M	D�MX@BF-H <-DKP-@��GRZYH\[R\C DGT NXT T 
DKP�C�M	CjM,D �QCO]BN,T`D
�XA,@_P�C 
D �QDK<J@��XHKR\<�R`H COA,MX@�YH\[R\CSM	D#H COT`V R\P-@��X@B]B@ M,RQM	DQ^�R\P�<?R � 
DGF$MXR D �EN,RZYH\[R\C�2ga 4Kl 5	^ZM,D
�XA,@BA,M,C��
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 � 	 2ga 43434 
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��F73!@_cON	<JRQF�2ga 4 2'D 2ga 4 59T`COF�P�<?RQT R'D
�QCO]BN!YH\[R\C M	D � � A,R�@BA,@BHK@BRQ] @��GRZYH\[R\C M,R'V,<-DGF-FG[R\C'VXR\<JR'RQF
F�DKcON,@BAEP�DGF�TSRQ]BI,RQF����ENXRQM	<?RQM,R�^OP�<J@BRQA	cON,]BR\<�	 H COA�� CQ<JT`D�M	D
� A,@BM,R�A,R#F-D�YH\[R\C�2ga k a82 
J^	P�<?@BRQA,cON,]BR\<=H COT
R �QDG]_C�HK@BM,RQM,D�A	COF � 
DK<-P-@BH DGF�D�R6V,<-DGF-FG[R\C6A	C H DGAEP�<-CjD�VXR\<JR#R6TWRQ] I,R�P�<?@BRQA,cON,]BR\<�H C�� ]_C�HKRQ]B@��GRQMXR6A	COF
� 
DK<-P-@ H DGFKa*3	CO@4H COA,F-@BM	DK<JRQM	C ��� � 5 lQl ^ ��� � l � lQl 4 D6H DK<JHKRSM	D 4 A lQl � 
DK<-P-@BH DGFGa
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3!@_c	a 2ga 4 2 ) ��COAXM,@�YH\[R\C M,D�H COT`VXR\P-@�� @B]B@BM,RQM,D � 	 R�
=TSRQ]BI,R �gN,RQM	<JRQM,R 	 �

��L<?@BRQA	cONX]BR\< 	 F�D�YH\[R\C 2ga k a82 
Ja
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3!@_c	a 2ga 4 5 ) ��COA,MX@�YH\[R\CjM,D$H COT`V R\P-@��X@B]B@ M,RQM	D � 	 R�
*�L<?@BRQA	cON,] R\<*d 
DK<-P-@BH D&����DGAEP�<-C 	 �

���C�� ]_C�HKRQ]B@��GRQM,R
A,COF � 
DK<-P-@ H DGFKa
D ��� � � 
 �	� .
 0� � � � �(�	� �
� � � ����� � ��� � �	� � 
%��� � � ��� � � 	%� � .
 0� � ��( 	%� �� � � 
�� �

��FLF�D�YH\[CQDGF!RQA P�DK<J@_CQ<-DGF;T`COF�P�<?RQT�RQF �\RQAEP-R\cQDGA,F;D*M	DGF��\RQAEP-R\cQDGA,FLM,COFLM,@��QDK<?F�COF4T 
DKP�C�M	COF;AENXT 
DK<?@BH COFK^
P-@_V/COF�M	D$TWRQ]BI,RQF�D$TWDKP 
COM	COF&M	D�H CQ<-<?D�YH\[R\C MXR#V,<-DGF?FK[R\C	ae(;R\<JR6DGF�P�D$P�<?R��XRQ] I	C6V,<?CQVh[CQDGT'� F�D$<-DGRQ]B@��GR\<
RQF�F-@BTjN,]BRZYH\[CQDGF�AEN,T 
DK<J@BHKRQF�F�C�� RQF�F�DKcON,@ A P�DGF�H COAXM,@�YH\[CQDGF��

� � 
DKP�CgM	C.AENXT 
DK<?@BH C���F�DK< 
RWN,F-RQM	C`C5T 
DKP�CgM	C.M	D	�QCO]BN,TWDGF �XA,@_P�COFGa

< k



� � RQ]BI,R N	P-@B] @��GRQM,R �;VZDG] Rj@ T`VX]_DGT`DGAEP-RZYH\[R\C`TWRQ@BF&F-@BTWVX]_DGFK^�TWRQ@_CQ<&<?R\VX@ M	D
�Q^	F-R\P-@BF�� RZYH\[R\CW@BT`DGM,@��
R\P-R1MXR.H COAXM,@�YH\[R\C1M	DWH COT`V R\P-@��X@B]B@ M,RQM	DQ^/RQF#F-@BTjN,]BRZYH\[CQDGF�F�DK<f[R\C:<-DGRQ]B@��GRQM,RQF#DGT N,TWR:TWRQ]BIXR
DGF�P�<JN	P-N	<?RQM,R <?DKP-RQA	cON,]BR\<�M,DGF�DGA,H COAEP�<?RQM,R�a

� � 
DKP�CgM	C'M	D:H CQ<-<-D�YH\[R\C'MXR VX<-DGF-FK[R\C����URQH CQVX]BRQT`DGAEP�C �QDG]_C�HK@BM,RQM,D&� V,<-DGF-FK[R\C0F-DK< 
R <-DGRQ]B@��GRQM	C
R\P�<?R�� 
DGF�M	CWT 
DKP�C�M	C �QDG]BCgHK@BMXRQM	D&� V,<-DGF-FG[R\CWM	DGF-H <?@_P�CWAXRWF�D�YH\[R\C 2ga k a k a8?ga

� F-@ F�P�DGTWR7]B@BA	DGR\<�F-@BA,cON,]BR\<�<?DGF-N,]_P-RQAEP�D`F�DK< 
R.<-DGF�CO]���@BM	C.R\P�<?R � 
DGF6M	C7T 
DKP�C�M	C1M	D VXRQF-F�C
HK@BAXH C	^ �gN	D R\V,<?DGF�DGA P-R.N,TWRST`DG]BI	CQ<�<-DG]BRZYH\[R\C.DGA P�<-DjC5HKNXF�P�C5H COT`V N	P-RQHK@_COA,RQ]LD N,TSRWTWRQ@_CQ<
DGF�P-R�� @B]B@BM,RQM,D�@BA,@BHK@BRQ]	AXR#V,<-DGF?FK[R\C	^ED&$	H DKP�C VXR\<?R6C��,P�DK<&C HKRQT`V/C M,D�V,<-DGF?FK[R\C @BAX@BHK@BRQ] ^ �gN,RQA,M,C
F�DK< 
RWN,F-RQM	C`CWT 
DKP�C�M	C.@_P�DK<?R\P-@��QC	a

� � 
DKP�CgM	C1M,Dj@BAEP�DKcQ<?RZYH\[R\C:A	C.P�DGT`V/C�����@BAEP�DKcQ<?RZYH\[R\C1M	C.P�DGT`V/C5F-DK< 
R � DG@_P-R.F-N	V/COA,M,C �EN,DjRQF
M	DK<J@�� RQMXRQF&DGT <-DG]BRZYH\[R\CSR\C`P�DGTWVZCWA,C �QCO]BN,T`D#M	D#H COAEP�<-CO]_DQ^XC �EN	D�D �gN,@��\RQ]_D�R\CST 
DKP�C�M	CSM	D
�*N,]_DK<�R �\RQA!YHKRQM	C	a

� ��A,M,@BHKRQM,CQ<-DGF$VXR\<?R7COF�<-DGF?N,]_P-RQM	COF��6��F#VZCOF?F 
� �QDG@BF�@BA,MX@BHKRQM	CQ<-DGF�M	D DGF-H CORQT`DGAEP�C DGF�PK[R\C1<-DG]BR �
HK@_COAXRQM	COF�A,R`F�D�YH\[R\C�2ga 6Ea 4
D ��� � % 	 � 
 � 
�� 
%� � � � 
	� � ��� H�
� � 
�� 
	� � �"
�� � � � ��� �

(!R\<?R#RQA,RQ]B@ F-R\<=RQF=RQ]_P�DK<?RZYH\[CQDGF�A	C#H COT`V/CQ<-P-RQTWDGA P�CjM	D�N,T2DGF-H CORQT`DGAEP�CjVZDG] R$TWCgM,@��XHKRZYH\[R\C#M,R�cQDKC��
T`DKP�<?@BRSM	C5M	COT 
� A,@_C	^ 
DjA	DGH DGF-F 
R\<?@BCSDGF�V/DGHK@��XHKR\<$@BA,M,@ HKRQM	CQ<-DGF�HKR\VXR��KDGF�M	D <-D��,DKP-@_<�P-RQ@BF�RQ]BP�DK<?RZYH\[CQDGFKa
��F�P�DGFj@BA,MX@BHKRQM	CQ<-DGF#M,D
�QDGT V/DK<?TW@BP-@_<#HKR\<?RQH P�DK<?@��GR\<`N,TSR1M	DKP�DK<?TW@ A,RQM,R:V,<?CQV,<?@_DGM,RQM,D`DGT P�C�M	C�C
M	COT 
� AX@_C'F-@ T N,]BP-RQA	DGRQT`DGAEP�DQ^$CON F-C�� R � CQ<JTWR M	D0N,TWR T`DGM,@ M,R�cO]_C��XRQ] ^ �EN	D V/C�M	DGT �X]_P�<?RQT
V/D �EN	DGAXRQF�RQ]_P�DK<?RZYH\[CQDGF$]_CgHKRQ@ FKa

�9H COT`VXR\<JRZYH\[R\C#M	D�M,@��QDK<?F�COFLDGF-H CORQT`DGAEP�COF=DGAEP�<-D�F-@gV/CgM,D*F�DK<!<-DGRQ]B@��GRQM,R�V/CQ<eT`DG@_C�M,R��g@ F-N,RQ]B@��GRZYH\[R\C
M	C �XN%$�C:CON M,DWF-N,R �gN,RQA P-@��XHKRZYH\[R\C�V/CQ<6T`DG@BC1M	D � RQ]BCQ<-DGF6AgN,T 
DK<?@BH COFGa."$CgCgM	<J@BH?I DKP RQ] a 	 4 <3< l 

R��/CQ<?M,R RQF1V,<J@BA,HK@_VXRQ@ F � CQ<?TWRQF1M	D ��@BF-NXRQ]B@��GRZYH\[R\C D M	D0TWDGM,@BM,R M	C DGF-H CORQTWDGA P�C	^#V R\<?R C)HKRQF�C
�X@BM,@ T`DGA,F-@_COAXRQ] ah��R�� � DGF-@BTWRj@_P�DK<?RZYH\[R\C`M	D�P�DGT`V/C D�A	C � � DGF?@BT`C V/COA P�CjM,R TSRQ]BI,R�^ � � � � 	 � � � � �� 


 
 � �
<-DKV,<-DGF-DGA P-RjC`HKRQT`V/C`M	D �QDG]_CgHK@ M,RQM	DGFK^ � � � RjV,<?DGF-FK[R\C	^ � �� R � N,A!YH\[R\C`H CQ<-<?DGA P�DQ^ � �� R �QCQ<-P-@BHK@BM,RQM,D$D
� ��R DGA,DK<-cO@BRWHK@BA 
DKP-@ HKR�a
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D ��� � % � % � � ��	 � � �	� � .
 0� ��
 � � �"
�� � � � ��� ���

� �g@BF?N,RQ]B@��GRZYH\[R\C M,D1DGF-H CORQT`DGAEP�COF7V/CQ<5T`DG@_C'M	D1cQ< 
R��XH COF.M,RQF5M,@��QDK<?F-RQFSV,<-CQV,<J@_DGM,RQM	DGF V/DK<?TW@BP�D
<-DGRQ]B@��GR\<=NXTWR�H COT`VXR\<?RZYH\[R\C#DGT�P�CgM	C�C#M,COT 
� A,@_C	a;��F � CQ<?TSRQFeM	D �g@BF?N,RQ]B@��GRZYH\[R\C	^ TSRQ@BF!DGA,H COAEP�<?RQM,RQF
A,R`]B@_P�DK<JR\P-N	<?R�^	VXR\<?R DGF?H CORQT`DGA P�COF$DGT M,COT 
� A,@_COF � @BM,@BT`DGAXF-@_COA,RQ@BF*FK[R\C��

4 
1��N,VZDK<"� 
� HK@BD�M,R � N,A!YH\[R\CWH CQ<?<-DGA P�DQa

k 
7 L@BA,I,RQF�M	D#H COAEP�CQ<?A	C5M,R � N,A!YH\[R\CWH CQ<-<-DGAEP�DQa

2 
.deDKP�CQ< �QDG]_C�HK@BM,RQM	DQa

5 
1��N,VZDK<"� 
� HK@BD�M,R`DGA,DK<-cO@BR`HK@BA 
DKP-@BHKR�a

? 
7 L@BA,I,RQF�M	D#H COAEP�CQ<?A	C5M,R`DGA	DK<-cO@ R`HK@BA 
DKP-@BHKR�a

A 
1��N,VZDK<"� 
� HK@BD�M,R �QCQ<?P-@BHK@BM,RQM	DQa

6 
7 L@BA,I,RQF�M	D#H COAEP�CQ<?A	C5M,R �QCQ<-P-@BHK@ M,RQM	DQa
C 
.deDKP�CQ<$cQ<?RQM,@_DGAEP�D#M	D#VX<-DGF-FK[R\C	a

< 
1��N,VZDK<"� 
� HK@BD�M,R`P�DGTWVZDK<JR\P-N	<?R 	 DGF-H CORQT`DGAEP�C7A [R\CS@BF�CQP 
DK<?TS@BH C 
Ja

4Kl 
: L@BA,I,RQF�M	D#H COAEP�CQ<?A	C5M,R`P�DGT`V/DK<?R\P-N	<JR 	 DGF-H CORQT`DGAEP�C.A [R\C5@BF�CQP 
DK<?TW@BH C 
Ja
D ��� � % � 9 � � 
 � 
	� � 
 � � � 
��
� � � ��� �

��FjT`DGM,@ M,RQF#M	D5DGF-H CORQT`DGAEP�C �EN,RQAEP-@��XHKRQT8AENXT`DK<?@BHKRQT`DGAEP�D.C�DGF-H CORQT`DGAEP�C0M	D � CQ<?TSR�]_C�HKRQ]=CON
cO]_C��XRQ] a=�$F�V,<J@BA,HK@_VXRQ@ F*T`DGMX@BM,RQF�M	D�DGF-H CORQTWDGA P�C.DGT N,T M,COT 
� A,@_C'�X@ M,@BT`DGA,F?@_COA,RQ]XFG[R\C��

4 
.d=RQ]_CQ<$M,R'� N,A!YH\[R\CWH CQ<-<-DGAEP�D6DGT N,T V/COA P�C	a

k 
.d=RQ]_CQ<$M,R'�QDG]_C�HK@BM,RQM	D�DGT N,T V/COA P�C	a

2 
.d=RQ]_CQ<$M,R DGA	DK<-cO@ R`HK@BA 
DKP-@BHKRWDGT N,T V/COA P�C	a

5 
.d=RQ]_CQ<$M,R'�QCQ<-P-@BHK@ M,RQM	D�DGT N,T VZCOAEP�C	a

? 
.d=RQ]_CQ<$M,R P�DGT`V/DK<?R\P-N	<JR DGT N,T V/COAEP�C 	 DGF-H CORQT`DGAEP�C.Ah[R\CS@BF�CQP 
DK<?TW@ H C 
Ja

<�5



A 
.d=R\<?@ RZYH\[R\CScO]_C��XRQ]4M,R'� NXA!YH\[R\CWH CQ<-<-DGAEP�D6V/CQ<�@_P�DK<?RZYH\[R\C.M	D�P�DGT`V/C	^XM,RQMXR VZCQ< �

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

	 2ga 434Gk 


6 
:� 
R $�@ T`C`D6T 
� AX@BT`C M,R � N,A!YH\[R\CWH CQ<-<-DGAEP�DQa

C 
.d=R\<?@ RZYH\[R\CScO]_C��XRQ]4M	CWHKRQT`V/CWM	D	�QDG]_C�HK@BM,RQM	DGF�VZCQ<�@_P�DK<?RZYH\[R\CSM	D6P�DGT`V/C	^,M,RQM,R V/CQ< �

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

	 � � �� � � � �� �� � �� � �
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	 2ga 434 2 


< 
7�*A	DK<-cO@BR`HK@BA 
DKP-@ HKR`P�CQP-RQ]4A	C5M	COT 
� A,@BC���^,MXRQM,R V/CQ< �

��� 	 �� � � 
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�

�
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 � 
 � 	 2ga 434 5 


4Kl 
:�*A	DK<-cO@BR`HK@BA 
DKP-@ HKRWT 
DGM,@BRWA,CWM	COT 
� A,@BC���^,M,RQM,R V/CQ<

��� � 	 �� � � 
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4
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 � 	 2ga 434 ? 


F�DGAXM	C �EN,D��
�
<?DKV,<-DGF�DGAEP-RWR 
R\<-DGR5M	CWM	COT 
� AX@_C���a

434 
:��T 
R $	@BTWR`RQH DG]_DK<?RZYH\[R\C	^/M,RQM,R V/CQ< �

TWR $� 	�
�

�

���� �� � � �� � �� � � ��
��� � 	 2ga 434 A 


4Gk 
:��DGA,F�P�<-C�� RWA	CWM	COT 
� A,@_C 
 � 	 b$N,RQA	cWD6�$<?@ F-H CO]B] 	 4 <3<�5 
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 � 	 2ga 434 6 
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� V,<?C��X]_DGTWR�M,R6HKR ��@BM,RQM	D$H COA,F-@BF�P�D$A	C#DGF-H CORQTWDGA P�C`M	D�NXT �XN 
� M	C �g@BF?H COF�C F�C��X<-D�N,TWR6HKR ��@BM,RQM	DQ^
H COA�� CQ<?T`D`@B]BN,F-P�<?RQM	CSA,R73!@_cON	<JR$5	a 4 aj��F�P�D 
DWN,T V,<-C��X]BDGTWR �/DGT H COA,I	DGHK@BM,C5D`TjN,@_P�C:N	P-@B]B@��GRQM	C
H COT`C$V,<-C��X]_DGTSR�P�DGF�P�D�VXR\<?R�R�� RQ] @BR\<LP 
DGHKA,@ HKRQFLCONjT 
DKP�C�M	COF!AEN,T 
DK<J@BH COF!A,R�<-DGF�CO] N!YH\[R\C$MXRQF4D �gN,RZYH\[CQDGF
M	D#�$R ��@_DK<����gP�C��QDGFKa
3!@_c	a 5	a 4 ) (�<-C��X]_DGTWR`MXR`HKR ��@BM,RQM	DQa

��DGF-H CORQT`DGAEP�C:M	C �XN 
� M	C`F�C��,<-D#NXTWRWHKR ��@BM,RQM,D6@BA,M,N ��NXT DGF-H CORQT`DGAEP�C7A	CS@BAEP�DK<?@_CQ<�MXR`T`DGF-TWR�^
M	D
��@BM	C�R\C T`C��g@BTWDGA P�C M	D.HK@BF-RQ]BI,RQTWDGA P�C F�C��,<-D.C �XN 
� M	C A,R�V R\<-P�D.F?N	V/DK<?@_CQ<6M,R HKR ��@BM,RQM,DQa �
V,<-C��X]BDGTWR H COA,F-@BF�P�D�DGT M	DKP�DK<?TW@ A,R\<`DGF�P�D H COTWVZCQ<?P-RQT`DGA P�C�@BA,M,N �G@BM	C	a ��T �ZCQ<JR DGF�P�D F�D �-R0N,T
V,<-C��X]BDGTWR`F-@BT`V ]_DGFK^,DG]_D P�DGTUR\V ]B@BHKRZYH\[CQDGF�V,< 
R\P-@BHKRQFKa/�1DGF-P-R �QDK<#DKP$RQ] a 	 4 <3<3? 
�N,F-R\<JRQT C5V,<-C��X]_DGTSR
M,RSHKR��g@ M,RQM	D6V R\<?RSF-@ T N,] R\<�RS@BA �XN �DGA,HK@BRWM,D N,TWRWVXR\<-DGM	DjM	D HKRQ]_CQ<�A	C5DGF-H CORQT`DGAEP�C.D M,@BF-VZDK<JFK[R\C
M	D V/CO]BN	DGAEP�DGF�M	DGA P�<?C7M,D �\RQ]_DGF	� CQ<?TWRQM,COF�VZCQ<�V,< 
DGMX@_COFKa ��] 
DGT MX@BF-F�C	^ R7cQ<?RQA,M,D'�gN,RQAEP-@BM,RQM	D`M	D
<-DGF-N,]BP-RQM	COF$VXN��X]B@ HKRQM	COF�F-C��,<-D C:V,<-C��X]BDGTWR�^/P-RQ@BF�H COT`C1DGT (*]BR\P�P�D 	 4 <3<3C 
J^e"�I,@BR.DKP#RQ] a 	 4 <3C k 
J^
"$CgCgM	<J@BH?I.DKP�RQ] a 	 4 <3< l 
J^h"�N,F�P-R�� F�COA7D#b$RQ]BRQF-@ 	 4 <3C3A 
J^ZC`P�CQ<?A,R`N,T @ T`V/CQ<-P-RQA P�D�V,<?C��X]_DGTWRjP�DGF�P�D
�EN,D`VZC�M	DWF�DK<jN,F-RQM	C�VXR\<?R �\RQ]B@BM,R\<�COF6V,<-CQcQ<?RQTSRQF6M	DGF�DGA �QCO]���@BM	COFK^ �/DGT H COT`C�<?D
� DK< �DGA,HK@ R1VXR\<?R
H COT`VXR\<?R\<�H COT COF�<?DGF-N,]_P-RQM	COF&C��XP-@BM	COF�VXR\<JR`M	COT 
� A,@BCOF�H COT`VX]_D&$�COFKa
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�$DGA P�<-D�COFW@BA,M,@ HKRQM	CQ<-DGFjD�T`DGM,@ M,RQF M	C DGF-H CORQT`DGAEP�C�R\VX<-DGF�DGAEP-RQM	COFSA,R F�D�YH\[R\C 2ga 6Ea 4 ^�R DGA	DK<-cO@BR
HK@BA 
DKP-@BHKR1T 
DGMX@BR � CO@eN,P-@B]B@��GRQM,R.H COT`C1V R\< �RQT`DKP�<-C1V R\<?R:@BA,M,@ HKRZYH\[R\C7M,C:DGF�P-RQM	C1DGF�P-RQHK@BCOA 
R\<?@_C	^ �ZDGT
H COT`C6V R\<?R#H COT`VXR\<JR\<*COF*<-DGF-N,]BP-RQM	COFeC��,P-@BM,COF=DGAEP�<-D�RQF*M,@��QDK<?F-RQF*HKR ��@BM,RQM	DGFGa*��COA,F-@BM,DK<?RQA,M	C�N,TWR
TWRQ]BI,Rj<-DKP-RQA,cON,]BR\<�HKN ��COF&V/COA P�COF�FG[R\CW@_cON,RQ]BT`DGAEP�D�DGF�VXRZYHKRQM	COF�V/CQ< ��� D � �.A,RQF�M,@_<-D�YH\[CQDGF � D�� ^
<-DGF�V/DGH P-@��\RQT`DGAEP�DQ^4D`C1V/COF-@BHK@BCOA,RQT`DGAEP�C7M,DWTWRQ]BI,R:RQ]_P�DK<JA,RQM,R7VXR\<?R7C1HKRQTWVZC1M,D �QDG]_CgHK@ M,RQM	DQ^LR
D �ENXRZYH\[R\C�2ga 434 ?`V/C�M	D�F�DK<�M,@ F-H <-DKP-@��GRQM,R`H COTWC��
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F�DGA,M	C �
�
C�A 
N,TWDK<-C�M	D�H 
DG] N,]BRQF;M,R�TWRQ]BIXR�<-DKP-RQA	cON,] R\< �gN	D=V/DK<-P�DGA,H DGT�R\C�M	COT 
� A,@BC � D � � 	 � � � � � 



D6R`DGA	DK<-cO@ RWHK@BA 
DKP-@BHKRWA,CWH DGA P�<-C.M,R`H 
DG]BN,]BR 	�� ��� 
�M,R`TWRQ]BI,R�^ �gN	D�V/C�M	D�F�DK<�D&$�V,<-DGF-F?R VZCQ< �
�	� 	 � � � � � 
 � � � ��
 � � � � � � 
 �
k � � � � � ��
 � � � ��
 � � �k � � 	 5	a82 


(!R\<?RSM	DKP�DK<JTW@BA,R\<�C5DGF�P-RQM	C.DGF�P-RQHK@_COA 
R\<J@_C5M	CSDGF-H CORQT`DGAEP�C	^hRQM	CQP�CON%� F�DjH COT`C.H <J@_P 
DK<?@_C5M,D#VXR\<?RQM,R
R'� R\<J@BRZYH\[R\CS<-DG] R\P-@�� R`MXR DGA	DK<-cO@BR`HK@BA 
DKP-@ HKRST 
DGM,@BR DGAEP�<-D6MXN,RQF�@_P�DK<?RZYH\[CQDGF$H COA,F�DGHKN,P-@�� RQFG^,CON1F�D �-R �

��� � � �� � � � � � � � � � � ����� � �� � � � � � � �
����� � �� � � � � � � � � � � � 	 5	a/5 


F�DGA,M	C �� � � � C)HKRQTWVZC9M,D �QDG]_CgHK@ M,RQM	DGF1A,R � � 
DGF-@ TWR9@_P�DK<?RZYH\[R\C�M	D0P�DGT`V/C D � N,TWR H COA,F�P-RQAEP�D
V/D �EN	DGAXR�a=��RQF�F?@BT NX]BRZYH\[CQDGF�<-DGRQ]B@��GRQM,RQF�RQM	CQP�CON%� F-D � � 4Kl 
 � VXR\<?R`R �\R\<?@BRZYH\[R\CS<-DG]BR\P-@��\R`T 
R $	@BTWR�a
� � D � � 
$� � � ����� ����	 � � � �� ��� � 
����

��F$F-@BTjN,]BRZYH\[CQDGF$AgN,T 
DK<?@BHKRQF�M	COF�DGF-H CORQT`DGAEP�COF#@BF�CQP 
DK<?TS@BH COF � CQ<?RQT <-DGRQ] @��GRQM,RQF$N,F-RQA,M	C5C.T 
DKP�C�M	C
M	D!�QCO] N,T`DGF �XA,@_P�COF�H COT H CQ<-<-D�YH\[R\CWM	D�V,<-DGF-FG[R\CjM	D$VXRQF-F-CjHK@BAXH C	a=��F&F-@BTjN,]BRZYH\[CQDGF*VXR\<?RjR HKR ��@BM,RQM	D
�ENXRQM	<?RQM,R D�VXR\<?RjC'� <?RQH P-RQ] M,D�A 
� �QDG] 4 � CQ<?RQT <-DGRQ]B@��GRQM,RQF�H COT TWRQ]BI,RQF&M	D�M,@ T`DGA,FK[CQDGF 4KlQl � 4KlQl
D+5 lQl ��5 lQl ^ DGA#�EN,RQAEP�C �EN	D VXR\<?R � <JRQH P-RQ]LM	D A 
� �QDG] k � CO@;N,F-RQM	C.R\VZDGAXRQF$R5TWRQ]BI,R5M	D M,@BT`DGA,FG[R\C
5 lQl �"5 lQl ^gM,D
�g@BM,C$R\C	� R\P�C �EN,D&R�TWRQ] I,R 4KlQl � 4KlQl 
D�M	DGTWRQF-@ RQM,RQT`DGAEP�D�cQ<-COF-F�DG@_<JR�VXR\<JR$M,DGF-H <-D
�QDK<
COF�M	DKP-RQ]BI,DGF�M	C � <?RQH P-RQ]hM	D#A 
� �QDG] k a

<3C
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3!@_c	a 5	a k ) �&COA,M,@�YH\[R\CWM	D#H COAEP�CQ<?A	CSVXR\<?RWR'�QDG]_C�HK@BM,RQM,D � 	 R�
&HKR ��@BM,RQM,D�	 �

 � <?RQH P-RQ@BFKa

�$D
�g@BM,CWR\C5RQ]_P�CSHKNXF�P�CSH COT`VXN,P-RQHK@_COA,RQ]hM,RQF�TWRQ]BI,RQF�Ah[R\CWDGF�P�<?N	P-N,<?RQM,RQF�D6RSA [R\CWDGF�P-R��X@ ]B@BM,RQM	D�M	C
H 
COM,@_cQC VXR\<?RjTWRQ]BIXRQF*<?DKP-RQA	cON,]BR\<-DGF�<-D
� A,RQM,RQF&]_C�HKRQ]BT`DGAEP�DQ^	CQV,P�CON%� F�D�V/CQ<&<-DGRQ]B@��GR\<&RQF�F-@BTjN,]BRZYH\[CQDGF
AENXT 
DK<?@BHKRQFWN,F?RQA,M	C C T 
DKP�C�M	C M	D �QCO]BN,T`DGF � A,@_P�COF`F�C��,<?D1N,TWR TWRQ]BIXR <-DKP-RQA	cON,]BR\<5RQ]_P�DK<?A,RQM,R�^
N,F-RQA,M,C7H CQ<?<-D�YH\[R\C M	D`VX<-DGF-FK[R\C�M,D`VXRQF-F�C1HK@BAXH C	a.� HKRQT`V/C1M	D`V,<?DGF-FK[R\C�@BAX@BHK@BRQ] � CO@eC��XP-@BM	C1@_P�DK<?R �
P-@��\RQT`DGA	P�DQa0(!R\<?R C A 
N,T`DK<-C M	D7
�D
��A	CO]BM,F N	P-@B] @��KCON%� F�D � 
R\<?@_COF �\RQ]_CQ<-DGF DGAEP�<-D 4Kl D�A lQlQl a'%�T
<-DGF-N,TWC#M,RQF=F-@BTjN,]BRZYH\[CQDGF*@BF�CQP 
DK<?TW@ HKRQF=<-DGRQ]B@��GRQM,RQFeV/CgM,D�F�DK< ��@BF�P�C6A,RQF��LR��/DG]BRQF 5	a 4 ^ 5	a k D 5	a82�VXR\<?R
R:HKR ��@BM,RQM	D �EN,RQM,<?RQM,R�^4R1HKR��g@ M,RQM	D � <?RQH P-RQ] 4 DSR:HKR��g@ M,RQM	D � <?RQH P-RQ] k ^L<-DGF�V/DGH P-@��\RQT`DGAEP�DQaW��F�P�D
<-DGF-N,TWC#H COA,F-@BF�P�D�A,C6A 
N,T`DK<?C�M,D�
�D
��A	CO]BM,F 	 ��� 
J^EA	C6VXRQF-F�C#M	D�P�DGT`V/C 	 ��� 
J^gA,R�DGA	DK<-cO@ R#HK@BA 
DKP-@BHKR
T 
DGM,@BRjA	C DGF�P-RQM	C DGF�P-RQHK@_COA 
R\<?@_C 	 ����� �
	 
=D�A	CjP�DGT`V/CjP�CQP-RQ] M	D$F?@BT NX]BRZYH\[R\C 	 � � 
�VXR\<?RjR\P-@BA	cO@B<�C
DGF�P-RQM	CWDGF-P-RQHK@_COA 
R\<?@_C	a

� 3!@_cON	<JR 5	a82 	 R�
�T`COF�P�<?R:N,TSR.H COTWVXR\<?RZYH\[R\C1DGAEP�<-D`C �\RQ]_CQ<#M	D � 	 �� � � 
J^hCON0F�D �-R�^4R �QDG]_C�HK@BM,RQM	D
I	CQ<?@��KCOAEP-RQ]	M	C�DGF-H CORQTWDGA P�CjA,R�]B@BA,IXR�H DGAEP�<?RQ],M,R�HKR��g@ M,RQM	DQ^OC��,P-@ M	C�VZDG]BC$VX<-CQcQ<?RQTWR�M	DGF-DGA �QCO]���@BM	C
VXR\<?R C DGF-H CORQT`DGAEP�C'@BF-CQP 
DK<JTW@BH C0H COT ��� �!5 lQl ^�D:COF <-DGF-NX]_P-RQM	COF M,R C��,P-@BM	COF`M,COF P�<?R��XRQ]BI	COF
M	D`(�]BR\P�P�D 	 4 <3<3C 
J^!NXF-RQA,M	C7C1T 
DKP�C�M	C�M	DW�*N,]_DK<��  LR\cQ<?RQA	cQDQ^hDWM	D5"�I,@BR.DKP6RQ] a 	 4 <3C k 
J^ N,F?RQA,M	C�C
T 
DKP�CgM,C�M,R �QCQ<-P-@BHK@BMXRQM	DQaj�$R:3!@_cON	<?R�5	a82 	 � 
J^4R:T`DGF-TWR:H COTWVXR\<?RZYH\[R\C 
D � DG@_P-R7VXR\<?R7C �\RQ]_CQ<#M	D
�
	 � � �� 
Ja'��V/DGA,RQF COF'� RQ]BCQ<-DGF`M	D�"�I,@BR DKPWRQ] a 	 4 <3C k 
`FG[R\C NXF-RQM	COFK^*VZCO@ F6COF'�\RQ]_CQ<-DGF`M	D � 	 � � �� 

A [R\C DGF-P-R �\RQT M,@BF�V/COA 
� �QDG@ F DGT (*]BR\P�P�D 	 4 <3<3C 
Ja2��F.3!@_cON	<?RQF5DGT 5	a/5'D*5	a8? D&$	@��/DGT R�T`DGF-TWR
H COT`VXR\<?RZYH\[R\C5VXR\<?R���� � 4KlQlQl D���� � ? lQlQl ^ <-DGF�V/DGH P-@��\RQT`DGA P�DQa

<3<
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3;@Bc	a 5	a82 ) ��COT`V R\<?RZYH\[R\C5M	C`DGF?H CORQT`DGA P�C7@BF�CQP 
DK<?TS@BH CWVXR\<?R���� � 5 lQl � 	 R�
 � 	 �� � � 
�	 �

 � 	 � � �� 
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3!@_c	a 5	a/5 ) ��COT`V R\<?RZYH\[R\CWM	C`DGF-H CORQT`DGAEP�C5@ F�CQP 
DK<?TW@BH CWV R\<?R ����� 4KlQlQl ��	 R�
 � 	 �� � � 
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3!@_c	a 5	a8? ) ��COT`V R\<?RZYH\[R\CWM	C`DGF-H CORQT`DGAEP�C5@ F�CQP 
DK<?TW@BH CWV R\<?R ����� ? lQlQl ��	 R�
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Ja

4KlQl



��N	P�<?R �gN	DGF�PK[R\C1@BT`V/CQ<-P-RQAEP�D`R7F�DK<#H COA,F-@BM,DK<?RQM,R 
DWR �\R\<?@BRZYH\[R\C1M,D � � � � 	 H COT C:RQN,TWDGA P�C1M	D
M	DGA,F-@ M,RQM	D7M,R TWRQ]BI,R N	P-@B] @��GRQM,R�a'� 3!@_cON	<?R-5	a8A TWCOF�P�<?R R��\R\<?@BRZYH\[R\C M	D � ��� � 	�DGT � N,A!YH\[R\C
M	C A 
N,T`DK<-C M	D.VZCOAEP�COF`M,R TWRQ]BI,R�DGT N,TWR M,RQF M,@_<-D�YH\[CQDGFGa (!R\<?R DGF�P-RQF`F?@BT NX]BRZYH\[CQDGF RQM	CQP�CON%� F�D
��� � 4KlQlQl ^ ��� � l � lQlQl 6 ?WD6CSA 
N,T`DK<?C M,D#V/COA P�COF�MXR`TWRQ]BI,R'�\R\<?@BRQA,M,CjDGAEP�<-D 4Kl D ? lQl a
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3!@_c	a 5	a8A ) d=R\<?@BRZYH\[R\C.M	D������ �
	:H COT RWM,@ T`DGA,FK[R\CWM,R`TSRQ]BI,R�a

�$DWRQH CQ<?M	C1H COT R73!@_cON	<?R�5	a8A7D&$	@BF�P�D`N,TSR.MX@�� DK<?DGA!YHKR7F-@_cOA,@�� HKR\P-@�� R.A,R.DGA	DK<-cO@ R.HK@ A 
DKP-@BHKR1T 
DGM,@BR
�XA,RQ]LDGA P�<?D RQF�TSRQ]BI,RQF 4KlQl � 4KlQl D�5 lQl ��5 lQl a6�$DGF�P-R � CQ<?TWR�^hAh[R\C 
D`RQH COA,F�DG] I 
R��QDG]eN	P-@B]B@��GR\<�COF
<-DGF-N,]BP-RQM	COF!VXR\<?R#R6HKR ��@BM,RQM	D!�gN,RQM	<JRQM,R�D�R#HKR��g@BMXRQM	D � <JRQH P-RQ] 4 ^ C��XP-@BM	COF=H COT TWRQ]BI,RQF 4KlQl � 4KlQl ^
VXR\<?R H COT`VXR\<JR\<�H COT COF7<-DGF?N,]_P-RQM	COF:M,R HKR��g@ M,RQM	D � <?RQH P-RQ] k �gN	DQ^�VXR\<?R F�DK<�RQM	D �gN,RQM,RQTWDGA P�D
<-DKV,<-DGF-DGA P-RQM,R�^gA	DGH DGF-F-@BP-R6M	D�TWRQ] I,RQF 5 lQl � 5 lQl a*(;CQ<�CON,P�<-C ]BRQM,C	^ R#VXR\<?P-@_<=M	D�TWRQ] I,RQF 2 lQl ��2 lQl ^
R � R\<J@BRZYH\[R\C�M	D ����� � 	 
D�TjN,@_P�C�V/D �gN	DGA,R�a;��F-F?@BT:^GCOF4<-DGF-N,]_P-RQM,COF/C��,P-@BM	COF V R\<?R�TWRQ]BI,RQF�5 lQl � 5 lQl ^
F�DK<���@_<G[R\C$VXR\<?R$H COT`VXR\<?R\<=H COT2TWRQ] I,RQF!M	D�M,DGA,F-@BM,RQM,DGFLTWRQ@BCQ<-DGFK^OA	DGH DGF-F 
R\<?@_COF;VXR\<?R�COF!V,< 
D&� � <?RQH P-RQ@BF
M	D#A 
� �QDG] TSRQ@_CQ<�M	C �gN	D k a

� 3;@BcON	<?R�5	a 6�T`COF�P�<?R�R�D
�QCO]BN!YH\[R\C$M,R�DGA	DK<-cO@ R�HK@BA 
DKP-@BHKR�T 
DGM,@BR ��� � � �XAXRQ]QDGT � N,A!YH\[R\C�M,C�A 
N,T`DK<?C
M	D6
�D
�gA	CO] M,F&VXR\<?RWR5HKR ��@BM,RQM	D �EN,RQM,<?RQM,R 	 HKR��g@BMXRQM	D 
&D#V R\<?RWRQF�HKR��g@ M,RQM	DGF$H COT � <-COA P�DG@B<?R`V,< 
D&�
� <JRQH P-RQ]hM	D#A 
� �QDG] 4 	 � <?RQH P-RQ] 4 
�D6M	D#A 
� �QDG] k 	 � <?RQH P-RQ] k 
Ja
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3;@Bc	a 5	a 6 ) �*A	DK<-cO@BR`HK@BA 
DKP-@ HKRWT 
DGM,@BR 	 @ F�CQP 
DK<?TW@BH C 
Ja

� H COT`VXR\<?RZYH\[R\C9MXR0DGA	DK<-cO@ R'HK@BA 
DKP-@ HKR � A,RQ]�DGAEP�<-D RQF.HKR��g@ M,RQM	DGF.V/CgM	D F�DK< � DG@_P-R'V/CQ<.TWDG@_C'M,R
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DK<JTW@BHKRQF
<-DGRQ]B@��GRQMXRQF�V/CgM	D�F�DK<��g@ F�P�CWA,RQF��;R��/DG]BRQF 5	a8Ag^ 5	a 6 D15	a8< V R\<?RWRWHKR��g@BMXRQM	D �gN,RQM	<?RQM,R�^,R5HKR ��@BM,RQM	D
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N,T`DK<?C�M	D=
�R��g]_DG@BcOI 	 �QDK<LF�D�YH\[R\C;2ga/5 
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� �LR��/DG]BR�5	a8?�T`COF�P�<?R:COF � RQ]BCQ<-DGF#M	C�A 
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�R ��]_DG@_cOI0DSM,RQF �\R\<?@ 
R��QDG@ F#H CQ<-<-DGF�V/COA,M,DGA P�DGFK^
F�DGA,M	C �EN	D � � � � � D � <-DKV,<-DGF-DGA P-RQTUCOF � RQ]_CQ<?DGF�M	D � � � � � D � A,RSRQM,@ T`DGA,F-@_COAXRQ]B@��GRZYH\[R\CSN,F?RQA,M	CSC
A 
N,T`DK<?C M,D#
�R ��]_DG@_cOIha

� 3!@_cON	<?R-5	a k ? T`COF-P�<?R R D
�QCO] N!YH\[R\C0M,R DGA	DK<-cO@BR HK@BA 
DKP-@BHKR T 
DGMX@BR � � � � � A,RQ]�DGT � N,A!YH\[R\C M	C
A 
N,T`DK<?CWM	D 
�D
�gA	CO] M,F�VXR\<?R5RSHKR��g@BMXRQM	D �gN,RQM	<?RQMXR 	 HKR ��@BM,RQM	D 
�D6V R\<?RWRQF$HKR ��@BM,RQM	DGF$H COT � <-COA%�
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LD�M	D�A 
� �QDG] k 	 � <?RQH P-RQ] k 
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DKP-@ HKR`T 
DGM,@BR M,@BTW@ AEN,@XH COT CWRQN,T`DGAEP�C`M	C`A 
� �QDG]/M	D � <JRQH P-RQ]B@��GRZYH\[R\CSM,R
� <?COA P�DG@_<JR�a�� 3!@_cON	<?R-5	a k A0TWCOF�P�<?R R��\R\<?@BRZYH\[R\C R��XF-CO]BN	P-R M,R DGA	DK<-cO@ R HK@ A 
DKP-@BHKR0T 
DGM,@BR DGAEP�<-D�R
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3!@_c	a 5	a k ? ) ��A	DK<-cO@ R`HK@BA 
DKP-@BHKRWT 
DGM,@ R 	 A [R\CS@BF-CQP 
DK<JTW@BH C 
Ja

HKR ��@BM,RQM	D D6COF�M	CO@BF�V,< 
D&� � <?RQH P-RQ@BFK^ �/DGTUH COT`C.DGAEP�<-D6COF�M	CO@BF�V,< 
D&� � <?RQH P-RQ@BFKa$� 3;@BcON	<?R 5	a k 6SD&$	@��/D
R �\R\<?@BRZYH\[R\C <-DG]BR\P-@�� R6VXR\<?R#COF�T`DGF-TWCOF�HKRQF-COFK^�D$T`COF-P�<?R �gN	DQ^gVXR\<?R k\lQl � ��� � 2 lQlQl ^,R �\R\<?@BRZYH\[R\C
<-DG]BR\P-@��\R1DGAEP�<-D7R HKR��g@ M,RQM	D.D5C � <JRQH P-RQ] 4 F�D7TWRQAEP 
DGT VX<?R\P-@BHKRQT`DGAEP�D:H COA,F�P-RQAEP�D 	 M,D k 4�� 4 ? � 
R
k ? � 6 � 
Ja�� � R\<?@ RZYH\[R\Cj<?DG]BR\P-@��\R6DGAEP�<-D$COF&V,< 
D&� � <JRQH P-RQ@BF�M	D�A 
� �QDG@BF 4 D k H <-DGF-H D�M	D16 � 6 5 � R\P 
D 4Gk � l��
VXR\<?R 4 ? l � ��� � k\lQlQl a$��F�P�DGF�<-DGF-N,]BP-RQM	COF�DGF�PK[R\C7R\V,<-DGF�DGAEP-RQM	COF$DGT ��CgDGF-HJI	DK<�DKP�RQ] a 	 k\lQl 4 H 
�D
DGT �$CEDGF?H?I	DK<$DKP�RQ] a 	 k\lQlOk 
Ja

� <-DGM,NeYH\[R\C�MXR�DGA,DK<-cO@BR$HK@BA 
DKP-@BHKR�T 
DGM,@BR�H COT2C�RQN,T`DGAEP�C�M	C�A 
� �QDG]gM	D � <?RQH P-RQ] @��GRZYH\[R\C6M,R�� <?COA P�DG@_<JR 
D
H COA,F�D � �N �DGA,HK@BR M	C RQN,T`DGAEP�C`M,R 
R\<?DGR M	D�H COAEP-R\P�C 	 CON7M	C V/DK< 
� T`DKP�<-C	^�A	CjHKRQF-C � @BM,@BT`DGAXF-@_COA,RQ] 
LM	C
�XN 
� M,C	^\]BD
� RQA,M,C#R#N,TWR�<-DGMXN!YH\[R\C#M,R	�QDG]_C�HK@BM,RQM,D � A,RQ] a=� H COT`V/CQ<-P-RQT`DGAEP�C M,R �\R\<?@BRZYH\[R\C R��XF�CO]BN	P-R
V/CgM	D&F�DK<�H COTWV,<-DKDGA,M,@ M	C$MXR�F�DKcON,@BAEP�D � CQ<JTWR �LC#RQNXT`DGA P�C#M,C#A 
N,T`DK<-C�M	D�
�D
�gA	CO] M,FeH CQ<-<-DGF�V/COA,M,D
R:N,TWR7M,@BTS@BAENX@�YH\[R\C.MXR �g@BF?H COF-@BM,RQM	D M	C �XN 
� M	C	^ HKRQN,F-RQA,M,C1N,TWR:M,@BTS@BAENX@�YH\[R\C5M,R:HKRQTSRQM,R1]B@BTS@_P�D
V,< 
C�$	@BTWRjR'� <?COA P�DG@_<JR�a=� TjN,M,RQA!YHKR`M,R HKR��g@BMXRQM	D �ENXRQM	<?RQM,R VXR\<?R C � <?RQH P-RQ] 4 HKRQN,F�CON:RQ]BP�DK<?RZYH\[CQDGF
A	C�M	COT 
� A,@BC�F-N	V/DK<?@_CQ<?DGF 
R�� R\<J@BRZYH\[R\C#A,R$HKRQTWRQM,R�]B@BTW@BP�DQaL�$R$TjN,M,RQAeYHKR�M	C � <?RQH P-RQ] 4 VXR\<?R�C � <?RQH P-RQ]
k ^ERQF�RQ]_P�DK<?RZYH\[CQDGF�FK[R\C M,D�T`DGF-TWR#CQ<?M	DGT:^ECONS@BA�� DK<?@_CQ<?DGFK^ 
R	�\R\<?@BRZYH\[R\C MXR#HKRQTWRQM,R ]B@BTW@_P�DQ^EHKRQN,F-RQA,M	C
N,TWR`TWRQ@BCQ< � R\<J@BRZYH\[R\CW<-DG]BR\P-@�� R`H COT CSRQN,T`DGAEP�CSM	CWA 
NXT`DK<-CWM	D#
�D
�gA	CO] M,FKa
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�QCO]BN!YH\[R\C M	D � ��� � VXR\<JR R
HKR ��@BM,RQM	D � <?RQH P-RQ] k H COTUCSA 
NXT`DK<-CSM	D 
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�QCO]BN!YH\[R\C:M	D � ��� ��VXR\<JR5RQF�HKR ��@BM,RQM,DGF�� <?RQH �
P-RQ@BFK^/T`COF�P�<?RQM,C7AXR5F�D�YH\[R\C�5	a/5	a82g^4F-DK< 
R5RQM,CQP-RQM	C7C.VX<-CgH DGMX@BT`DGAEP�CSV,<-CQV/COF�P�C.V/CQ<$�;R��QDGA,FK^ V R\<?R5R
<-DGH COA,F�P�<JN!YH\[R\C1M	DWR\P�<?R\P�CQ<-DGF R:VXR\<-P-@B<�M,DWN,TWR7F 
DK<?@_DWP�DGTWVZCQ<JRQ] ^hM	DWRQH CQ<?M	C1H COT C:V,<-C�H DGF-F�C1M	D&�
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<-DGH COA,F�P�<JN 
� M	C`A [R\CSF-D ��R`@BM �DGAEP-@BH CSR\C5CQ<?@_cO@BAXRQ] ^gRQF�V,<-CQV,<J@_DGM,RQM	DGF�P�CQV/CO] 
CQcO@BHKRQF�FK[R\CWV,<-DGF-DK<�� RQMXRQFKa

�gD �-R � � � � 	 � � 
J^�H COT � � 4 ��������� �'^&N,TWR0F 
DK<?@BD1P�DGT`V/CQ<?RQ] a9(;C�M	D&� F�D�<?DGH COA,F�P�<?N,@B<`C R\P�<?R\P�CQ<
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(!R\<?R.cQDK<?R\<�C:DGF�VXRZYH C:M	D'� RQF�D`M,R.D
�QCO]BN!YH\[R\C1M	D � � � �2RQM	CQP�CON%� F�D � � k D � � l � k ?ga ��D
��@BM	C

R � CQ<-P�DSCOF?HK@B]BRZYH\[R\C @ A,@BHK@BRQ]eM	D � ��� ��DGT RQ]_cON,TWRQF F-@BTjN,]BRZYH\[CQDGFK^;COF �\RQ]_CQ<-DGFj@BA,@ HK@BRQ@BFK^hTWRQ@ F#V,<-D&�
HK@BF-RQT`DGAEP�D VXR\<?R � � k\lQl ^;M,R.D
�QCO]BN!YH\[R\C1M	D � � � � A [R\C � CQ<JRQT N	P-@B]B@��GRQM,COF�A,R.<-DGH COAXF�P�<?N!YH\[R\C1M	C
DGF�VXRZYH CSM,D	� RQF�DQa

(!R\<?R ��� � 5@? lQl ^EC$DGF-VXRZYH C#M	D � RQF-D&R\VX<-DGF�DGAEP-R 
CQ<"�X@_P-RQF!H COA �QDK<?cQDGA P�DGF*VXR\<?R$R�HKR ��@BM,RQM	D �gN,RQM	<?RQMXR
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!D�VXR\<?R
R`HKR ��@BM,RQM	D � <?RQH P-RQ] k 	 3!@_cON	<?R�5	a 6 5 
�R\VXR\<-DGH DGTUH COT`C 
CQ<�� @_P-RQF�DG] 
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(!R\<?R �\RQ]_CQ<-DGF�TWRQ@BCQ<-DGF�M	C5A 
NXT`DK<-C5M,Dj
�D
�gA	CO] M,F 	 ��� � ? lQlQl � ?3? lQl � A lQlQl 
J^hC.DGF�VXRZYH C:M	D � RQF�D
VXR\<?R R'HKR ��@BM,RQM	D�TSRQA P 
DGT RQF 
CQ<��X@BP-RQFWH COA �QDK<?cQDGA P�DGF 	 3!@_cON	<JRQF 5	a 6 ?g^ 5	a 6 C0D�5	a8C 4 
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J^&RQF 
CQ<��X@BP-RQFjFG[R\C VX<?R\P-@BHKRQT`DGAEP�D:DG] 
� V,P-@ HKRQFK^eTWRQF`R\V,<-DGF�DGAEP-RQT N,TWR
RQ]_P�DK<?RZYH\[R\C	^;@BA,M,@BHKRQAXM	C5R.V,<-DGF-DGA!YHKR7M	D`N,T V/COF-F 
� �QDG];R\P�<?R\P�CQ<#DGF�P�<JRQA,I	C	a �$] 
DGT M,@ F-F�C	^/C��XF�DK<��\R � F�D
�EN,D:DGF�P-R0RQ]_P�DK<?RZYH\[R\C�RQN,T`DGAEP-R V,<-CQV/CQ<?HK@BCOA,RQ]BT`DGAEP�D:H COT C A 
NXT`DK<-C M	D�
�D
�gA	CO] M,FKa (;CQ<SCON	P�<-C
]BRQM	C	^/R5RQ]BP�DK<?RZYH\[R\C1A [R\C7R\V,<-DGF�DGAEP-R5TjN,M,RQAeYHKRQF �gN,RQA,M,C5H COT`VXR\<JRQM,RSDGAEP�<-D`RQF�HKR ��@BM,RQM	DGF � <?RQH P-RQ@BF
4 D k ^XF�C���CST`DGF-T`C5A 
N,T`DK<-C`M	D#
�D
�gA,CO]BM,FKa

�$D
�QD&� F�D0M	DGF�P-RQHKR\< �gN	D A [R\C DGF�P 
R F�DGA,M	C�<-DGRQ]B@��GRQMXR N,TWR�RQA 
RQ]B@ F�D M,DKP-RQ]BI,RQM,R'D VX<-DGHK@BF-R�M	DGF�P�DGF
DGF�VXRZYH COF�M	D	� RQF-DQa���F�P-RWP-R\<-D
� RSM	D
�QDK< 
RSF-DK<�<-DGRQ]B@��GRQMXR DGT N,T � N	P-N	<-C V,< 
C�$�@BTWC	a
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P�<?@BR�
�M,RQF!�g@ RQF�R 
DK<-DGRQF�MXR`V/DGF-F�COR�a���cQDKCOT`DKP�<?@ R � <JRQH P-RQ]hV/CgM,D�<-DGRQ]B@��GR\<�NXTWR`R\V,<-C�$�@BTSRZYH\[R\C5TWRQ@BF
RQM	D �gN,RQM,R VXR\<?R �g@BRQF&<?DGF�VX@_<?R\P 
CQ<J@BRQFKa

%�T CON	P�<-C D&$gDGT`V ]_C6M	D�R\V ]B@BHKRZYH\[R\C M,D�N,T DGF-H CORQTWDGA P�C DGT N,T�M	COT 
� A,@_C	� <?RQH P-RQ] 
D$R6T`C�M,@��XHKRZYH\[R\C
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M	C`P-R��XRQ]BI,CWM	D6�1DGF-P-R �QDK<�DKP�RQ] a 	 4 <3<3? 
J^ �gN	D#N,F-R\<?RQT C`V,<-C��X]_DGTSR`M,R`HKR ��@BM,RQM	D6VXR\<?R`F-@BTjN,]BR\<�R
@BA��XN �DGAXHK@BR6M	D�N,TWR VXR\<-DGM,D�M,D$HKRQ]_CQ<�A,C DGF-H CORQTWDGA P�CWD�M,@ F�V/DK<?FK[R\C M,D�V/CO]BN	DGAEP�DGF&M	DGAEP�<-C`M	D��\RQ]_DGF
� CQ<JTWRQM	COF V/CQ<`V,< 
DGM,@_COFGa � N	P-@B] @��GRZYH\[R\C M	D1N,TWR � <-COA P�DG@B<?R�� <JRQH P-RQ]�V/DK<?TW@_P�D7<-DGF�CO]��QDK<WC0T`DGF-T`C
V,<-C��X]BDGTWRjVXR\<?R'�\RQ]_DGF�A,R\P-N	<JRQ@BFKa
� � % 
 ��� �%� ��
 ����� 	 � 		�����

��COT �XRQF�D`A	COF�<-DGF?N,]_P-RQM	COF$C��,P-@BM,COF$A,DGF�P�D P�<?R��XRQ]BI	C	^hRQF�F-DKcON,@BAEP�DGF�RQ]_P�DK<?A,R\P-@��\RQF�F�D`R\V,<-DGF�DGAEP-RQT
H COT`CSHKRQTW@ A,I	COF�A,R\P-N,<?RQ@BF�RWF�DK<?DGT V/DK<?F�DKcON,@BM,COF��

� � 	%� � ��� � ��� ������
� � 
 � � ��� 
 � � � �	� � .
 0� � �&�$D
��@BM	C:R\COF�]B@BTW@BP�DGF�M	COF$<-DGHKN	<JF�COF�H COT`VXN	P-R �
HK@_COAXRQ@BFK^4M	DGAEP�<-C�MXR:V,<-CQV/COF�P-R:M	D`<?DGF�CO]BN!YH\[R\C1V/CQ<6TSRQ]BI,RQF�DGF�P�<JN	P-N	<?RQM,RQF6F-@BT`VX]BDGFK^ <-DGRQ]B@��GR �
<?RQT � F�D F-@ T N,] RZYH\[CQDGF�VXR\<JRWCOF�A 
� �QDG@BF l 	 HKR��g@BMXRQM	D 
J^ 4 D k M	D � <?RQH P-RQ] @��GRZYH\[R\C:M,RQF!� <-COAEP�DG@_<?RQFK^
�/DGT H COT`C RQ]_cON,TWRQFjF-@BTjN,]BRZYH\[CQDGFjVXR\<?R�C A 
� �QDG] 2ga ��COT R @BT`VX]_DGTWDGA P-RZYH\[R\C M	D.RQ]_cON,TWRQF
RQ]_P�DK<JA,R\P-@��\RQFWR��XRQ@ $�C	^*P-RQ@ FWH COT`C T 
DKP�C�M	COFSTjN,]_P-@BcQ<?@BM ^eVXR\<JRQ]_DG]B@��GRZYH\[R\C0D:CON,P�<-COFST 
DKP�C�M	COF
AgN,T 
DK<?@BH COFG^!R�� T M	DSRQNXT`DGA P-R\< R1D
� HK@ �DGA,HK@BR�M,C�V,<-CQcQ<JRQTWR�^LV/C�M	DSF�DK< �g@ 
R��QDG]�<-DGRQ] @��GR\< RQF
F-@ T N,] RZYH\[CQDGF�M	D�DGF-H CORQT`DGAEP�COF�H COT A 
� �QDG@BF�TWRQ@_CQ<-DGF�M	D	� <JRQH P-RQ]B@��GRZYH\[R\C	a
� � � � � � �����"� � ��� � ��� 
 � ����� 
 � � � � ����C7V,<?DGF�DGA P�DjP�<?R��XRQ] I	C5N	P-@ ]B@��GR\<?RQT'� F-D6COF$V,< 
D&� � <?RQH P-RQ@BF
M,R HKN	<��\R �EN,RQM,<?RQM,R M	D �#CgHJI H COT`C�� <-COAEP�DG@_<?R VXR\<?R C M	COT 
� A,@_C�M	C DGF-H CORQT`DGAEP�C	a %�TWR
F�D �	�N �DGA,HK@BR6A,R\P-N	<?RQ]	V R\<?R�DGF�P�D�P�<JR��XRQ]BI	C 
D�R RQ]_P�DK<?RZYH\[R\CjM	C#P-@_V/C�M	D � <?RQH P-RQ]XNXF-RQM	C	ae�LRQT � 
DGT
F�DK<J@BR�@BAEP�DK<-DGF-F?RQA P�D�RQA,RQ]B@BF-R\<;RQF � R\<?@ RZYH\[CQDGFLC��XP-@BM,RQF4A,C�DGF-H CORQT`DGAEP�C�DGT � N,AeYH\[R\C�M,R�M,@BT`DGA,FG[R\C
M	C � <?RQH P-RQ]LN	P-@B]B@��GRQM,C	a

� �(� �"� ��� �&��� �%� � H� � ��� ����� � �� � � 
���� ��(!R\<?R�C1DGF-H CORQT`DGAEP�C A [R\C�@BF-CQP 
DK<JTW@BH C�RQ]_cONXA,F#M	COF
VXR\< �RQT`DKP�<-COF5VZDK<JTWRQA	DGH DK<?RQT � $gCOFSDGT P�C�M,RQFSRQF5F-@BTjN,]BRZYH\[CQDGFKa ��AEP�<-D DGF�P�DGFSV R\< �RQT`DKP�<-COF
V/C�M	DGT`COF`HK@_P-R\< ��C A 
N,T`DK<?C M,D1(=<?RQA,M,P-] � � ^*C0H CgD
�XHK@_DGAEP�D M	D:D&$�VXRQA,FG[R\C0P 
DK<?TW@BHKR � ^&R
M,@�� DK<-DGAeYHKR#DGAEP�<-D�RQF*P�DGTWVZDK<JR\P-N	<?RQF�T 
R $�@ TWR6D�T 
� AX@BTWR�� � D�R �QDG]_C�HK@BM,RQM,D$M	C DGF-H CORQT`DGAEP�C
F�C��X<-D�R�HKR ��@BM,RQM	DQ^ �gN	D&VXR\<?R�C�VX<-DGF�DGAEP�D&HKRQF-C	^ � CO@	N	P-@B]B@��GRQMXR�R �QDG]_C�HK@BM,RQM,D&AgN,]BR�	 H COA �QDGHgYH\[R\C
A,R\P-N,<?RQ] 
Ja=�$DGF�P-R � CQ<?TWR�^,M,D
�QD&� F�D �QDK<?@��XHKR\<�F�DQ^XF-C���RWT`C�M,@��XHKRZYH\[R\CWM,D#N,T CON1TWRQ@ F�M	DGF�P�DGF
VXR\< �RQT`DKP�<-COFK^,COF�<-DGF-N,]BP-RQM	COF&C��,P-@BM	COF�A	C`V,<-DGF�DGAEP�D#P�<?R�� RQ]BI	C`V/DK<?TWRQA	DGH DGT1a

� ����� ����	� ��� � � � 
 � � ��� � � � � � � � �6�$FWF-@BTjN,]BRZYH\[CQDGF DGT M	COT 
� A,@BCOF � @BM,@BT`DGAXF-@_COA,RQ@BF H COA,F�P-@ �
P-N	DGT8N,TWR:VX<?@BT`DG@_<JR.R\VX<-C $	@BTWRZYH\[R\C VXR\<?R1R F-@BTjN,]BRZYH\[R\C�M	DWNXT DGF-H CORQT`DGAEP�C DGT8N,T � RQ]_D
A,R\P-N,<?RQ] a�
�DGRQ]B@��GR\<�R.F-@BTjN,]BRZYH\[R\C.DGT NXTUM	COT 
� A,@_CWP�<J@BM,@BT`DGAXF-@_COA,RQ] ^ @BF�P�C 
DQ^/DGT N,TSRSHKR ��@ �
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M,RQM,DjH 
N�� @BHKR5HKN���COF�]BRQM,COF�V ]BRQA	COF � CQ<JRQTUP�<?CgHKRQM	COF#VZCQ<�F-N	V/DK<�� 
� HK@_DGF�M	D`M,@BT`DGAXFK[R\C � <?RQH P-RQ] ^
F-N,<-cQDSH COT`C F�D � �N �DGA,HK@BR�AXR\P-N	<?RQ]�R\C P�<?R��XRQ]BI,C1<-DGRQ]B@��GRQM,C R\P 
D:R��EN,@ a.�*A P�<-DKP-RQAEP�C	^eP-RQ]�T N%�
M,RQAeYHKR5@BAEP�<-C�M,N��jN,TWRSF 
DK<J@_D`M	DjA,C��QCOF � R\P�CQ<-DGF	�EN,DjM,@��XHKN,]_P-RQT � CQ<-P�DGTWDGA P�D`RQF�F-@BTjN,]BRZYH\[CQDGF
P�<?@ M,@BT`DGA,F?@_COA,RQ@BFKah�*A P�<?D�DGF-P�DGF�� R\P�CQ<?DGF��eR�DG]_D
� RZYH\[R\C M	C�A 
N,T`DK<-C�M	D&V/COA P�COF�M,R�TWRQ]BI,R 	 VXR\<?R
N,T � <?RQH P-RQ]eM	D`A 
� �QDG] k ^hN,F?RQA,M	C7TWRQ]BI,RQF�M	D�5 lQl �-5 lQl VZCOAEP�COFK^hR.P�DK<?H DG@_<JR:M,@BT`DGA,FG[R\C.@BA��
P�<-C�M,N���23<3<SHKRQTSRQM,RQF�H COT TWDGF-TWR �EN,RQAEP-@BM,RQM,D M	D VZCOAEP�COFK^ZCON F-D ��R�^/D �gN,@��\RQ]_D6R5<-DGF�CO]��QDK<
5 lQl F-@BTjN,]BRZYH\[CQDGF	� @BM,@BT`DGAXF-@_COA,RQ@BF 
J^ P�DGA,M	C�H COT`C H COA,F�D � �N �DGA,HK@BR C�RQN,T`DGAEP�C M,COF6R\<"�gN,@��QCOF
cQ<?R�� RQM,COF DGT MX@BF-H C���R A	DGH DGF-F?@BM,RQM	D.M	D.M,DGF�DGA �QCO]��QDK< � DK<-<?RQTWDGA P�COF VXR\<JR ��@BF-N,RQ] @��GRZYH\[R\C M	D
DGF-H CORQTWDGA P�COF$P�<?@BMX@BT`DGA,F-@BCOA,RQ@BFKa

� � ��
 � � � 
 � � 		��� 	%� H��� 
 � � ��(!R\<?R.C��,P�DK<6N,TWR.F-@BTjN,]BRZYH\[R\C:TWRQ@ F�<?DGRQ] 
� F�P-@BHKR.F�DK<?@ R.@ T`V/CQ<��
P-RQAEP�D @BAEP�<-C�M,N��G@_<�N,T TWCgM	DG]BCWM	D�P-N	<��XNX] �DGA,HK@BR 
RQF�F-@ T N,] RZYH\[CQDGFKa

� � ��
 � � � � ��� � � �
� � � � 
���� �W�8N,F�C�M	D TWRQ]BI,RQF5DGF�P�<?N	P-N,<?RQM,RQF.N,A,@�� CQ<?T`DGFK^�H COT`C RQF
TWRQ] I,RQF!�gN,RQM	<?RQMXRQF�@BAEP�<-C�M,N��6N,TSR`cQ<?RQA,M	D �ENXRQA P-@BMXRQM	D M	D6VZCOAEP�COF�DGT <-DKcO@ [CQDGF�COAXM	D A [R\C
I 
RSA	DGH DGF-F-@BMXRQM	DQ^	DG]_D
�\RQA,M	CWDGTUT N,@BP�CWCWP�DGT`V/CSA	DGH DGF?F 
R\<?@_CWV R\<?R`D
� DKP-N,R\<�RWF?@BT NX]BRZYH\[R\C	a&�
N,F-C7M,D`<-D
�XA,RQT`DGAEP�C:V/CQ< �X]_C�H COF�VZDK<JTW@_P-@_< 
R5C1N,F�C:M	D`TWRQ] I,RQF�<-D
�XA,RQMXRQF�D&$�HK]BNXF-@��\RQT`DGA P�D
A,RQF�<-DKcO@ [CQDGF$M	D6@BAEP�DK<-DGF-F-DQ^,D
�g@BP-RQA,M	C5H 
RQ] HKN,]_COF�M	DGF?A	DGH DGF-F 
R\<?@BCOF�D6<?DGM,N��G@BA,M,CjC5P�DGT`V/CWP�CQP-RQ]
cORQF�P�C.A,R`F-@BTjN,]BRZYH\[R\C	a

� � � � 	 � ��� � � 		� ��� �
� � 
 �e
�DGF�CO]��QDK<�R D �gN,RZYH\[R\CWM	D�(;CO@BF-F�COA7V R\<?R RjV,<?DGF-FK[R\C H COA,F�P-@_P-N,@/N,T
cOR\<-cORQ]BC A,RQF*F-@BTjN,]BRZYH\[CQDGF=M	D�DGF-H CORQT`DGAEP�C	a&� NXF�C6M	D�DGF��gN	DGTWRQF�TjN,]_P-@_cQ<?@ M V/DK<?TS@_P-@_< 
R$C��,P�DK<
H COA �QDK<-c �DGA,HK@BR.TWRQ@BF�< 
R\VX@BM,R�^	M,@BTS@BAENX@BA,M	C#CSP�DGT`V/C`cORQF�P�C5A,R`F?@BT NX]BRZYH\[R\C	a

� 
 	 � ����� � ���� ��
	��� � 		� �� � � 
���� ��%�TSRSCON	P�<JR � CQ<?TWR.M	D RQNXT`DGA P-R\<#R5D
�XHK@ �DGA,HK@ R5M,RQF�F-@��
TjN,]BRZYH\[CQDGF 
D1N	P-@B] @��GR\< T 
DKP�C�M	COFWAgN,T 
DK<?@BH COF'� RQF�DGRQM	COF DGT CON	P�<?RQF`@BAEP�DKcQ<?RZYH\[CQDGFWA,C P�DGTWVZC	^
P-RQ@BF7H COT`C DGT (*]BR\P�P�D DKP1RQ] a 	 4 <3<76 
J^�C��,P�DGAXM	C N,TWR�TWRQ@_CQ<7<-DKcO@ [R\C M	D DGF�P-R��X@B] @BM,RQM	DQ^�C
�gN	D�V/DK<?TW@_P�D�N	P-@ ]B@��GR\<�N,T ��� TWRQ@_CQ<G^,A,DGH DGF-F-@_P-RQA,M,CWH COA,F�D �gN	DGA P�DGTWDGA P�D M	D#N,T P�DGT`V/CWM	D
H COT`V N	P-RZYH\[R\C5T`DGA,CQ<�VXR\<?R CSTWDGF-T`CS@BAEP�DK<��\RQ]_CWM	D�P�DGT`V/C	a

� �*� ��� � � � �	� � .
 0� � � (!R\<?R ��@BR��X@B] @��GR\<WR F-@ T N,] RZYH\[R\C0VXR\<?R'A 
� �QDG@BFWTSRQ@_CQ<-DGFSM,D � <JRQH P-RQ]B@��GRZYH\[R\C
D P-RQT � 
DGT C9HKRQF�C)P�<?@BM,@BTWDGA,F-@_COA,RQ] ^�R RQ]_P�DK<?A,R\P-@��\R M	D VXR\<?RQ]BDG]B@��GR\<:C9H 
COM,@_cQC9TWCOF�P�<?R � F�D
�XRQF-P-RQA P�Dj@BA P�DK<?DGF-F-RQAEP�D#D ��@ 
R��QDG] ^	V/DG]BR A,R\P-N	<-D
�GRSTWR\P�<?@BHK@BRQ] M,CWV,<-C��X]BDGTWR�a

� � ��
 � � � 
 � � � � � 
���� �%�
� � � � � � �$� F-N�� F�P-@_P-N,@�YH\[R\C1M,COF6]BRQM	COF6M,R1HKR ��@BM,RQM,DSV/CQ<#V,< 
D&�
� <?RQH P-RQ@BF:@BAEP�<-C�M,N�� A	C9T`C�M	DG]_C N,TWR�<-DKVX<-DGF�DGAEP-RZYH\[R\C)TWRQ@BF:RQM	D �gN,RQM,R�VXR\<JR R�F?N	V/DK<�� 
� HK@_D
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A,R\P-N,<?RQ]BT`DGAEP�D�@_<-<?DKcON,]BR\<!DGA,H COAEP�<?RQM,R#DGT N,T �\RQ]_DQa��gC��,<-D�DGF-P-R6F-N	V/DK<�� 
� HK@_D 
D�H COTjN,T IXR �QDK<
C��%��DKP�COF 	 �,CQ<?DGF�P-RQFK^4HK@BMXRQM	DGF 
!�EN	D`F�D`H COA,F-P-@_P-N	DGT DGT C��XF�P 
RQHKNX]_COF�VXR\<?R.C:DGF-H CORQT`DGAEP�C�M	C
R\<�V,< 
C�$	@BT`C 
RjF-N	V/DK<�� 
� HK@_D�A,DGF�P�D��\RQ]_DQae(!R\<?R <-DKV,<-DGF�DGAEP-R\<&DGF�P�DGF�C��%��DKP�COF*V/C�M	D&� F�D$@BA P�<?CgM,N �G@_<
N,T � <?RQH P-RQ] 	 H COT`CSCWP-R\V/DKP�D6M,D ��@_DK<-VX@ A,F���@ ^ V/CQ<�D&$�DGT`VX]_C 
�VX< 
C�$�@ T`C`R\COF�]BRQM	COFGa
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� �;���;� H� ( ,+	����F��	)� � 	�
����:�����	�,����

�!� M,RQ] ]BRQI ^,�Za1��NXT`DK<?@BHKRQ] F�CO] N	P-@_COA,F � CQ<�P-I	D#VX<-DGF-F-N	<?D�(;CO@BF?F�COA:D �gN,R\P-@_COA:>�@BP-I:��DGN,TSRQA,A
�/CON,A,M,R\<"�SH COA,M,@_P-@BCOA,F�N,F-@BA,c R`A,COA%� F�P-R\cQcQDK<-DGM cQ<?@BM ��� a�� � 		� � � � � �1, �
����	 � � ��� � � � �
� 
 � � � 
 � ^#�Za 6 l ^ A a 4 ^,V4a 4 C k � 4 < k ^ 4 <3C76Ea

��TWDGFK^ ��a 3�a ( 	%� � � � 
��
� � �$� 
 ��
 � ���
� �%� � ��� � � 
 � � � � � ����� � � � � 		� ��� � � � � 2ga DGMha_^
��DK> �=CQ<�� � ��HKRQM	DGTS@BH6(�<-DGF-FK^	Vha 23C k ^ 4 <3<3?ga

��AXM	DK<?F�COA ^ ��a � �&RQ@ ^ �;a � �&@BF-HJI	C�� ^O�$a � �$DGTWTWDG] ^\i,a �O�$COA	cOR\<-<?R�^Oi	a �O��NW��<-C��Q^Qi	a �E"�<-DKDGA � RQN,T:^\�6a �
b$RQTWTWR\<?]B@ A	c	^ �Za � � H
��DGA,A	D
�Q^\�6a �E��F�P�<-CON,HJI	C��Z^Q�/a � �gCQ<-DGA,F-DGA ^ �ja � � � ��,�� 	 � � � ��� � 	 � 
 � ^
(�IX@B]BRQM	DG]_V I,@BR � �gC�HK@_DKP � � CQ<���A,M,N,F-P�<��SRQA,M1��V,VX] @_DGM:��R\P-I	DGTSR\P-@BHKFK^ 4 <3< k a

�&R\<?A,F-]_D
�Q^X� a 3�a � �$D
�\RQA	D
�Q^ 
6a  =a � � RQA,M	DG]��X<-CQPK^ �$a ��a �Z(;DG@_P�cQDGA ^Xb a �ja �Z��RQN,VZDQ^	�ja �,deCOF-FG^ 
#a 3�a


 
 � � 
 � ��� 
 � � � ����� 
 � �
� � ��� � � � ^,��DK> �=CQ<�� � �gV,<?@ A	cQDK<�deDK<?]BR\c	^ 4 <3C3Cga

��DGA	D
� ^ i,a �6a � �&N,A,@BA	c	^Q(;a "ja �,�gP�DKcQDK<G^ i,a  =a#� 2�� � HJI,@BT`DK<JR�cQ<?@BMjDGT �/DGM,MX@BA	c$P�DGH?I,A,@ �EN	DQa ��	����
�%� � � ��� � & % � 9 D ^ 4 <3C3?g^ 6 P-I ��COT`VXN	P-R\P-@BCOA,RQ]h3!]BN,@BM7� ��A,RQTW@BHKF��&COA�� DK<?DGA,H DQ^ �&@BA,HK@ A,A,R\P-@ ^
��I,@BC	a

��<?R �QC	^Q��a � � 
�� �
� � ��� � ��� 
��
���%� � � � ����
� � 
���� 
�� � 
 � .
 0� � 
 � ( � 	%��� �	� �	� ��� � �	� � � � 0� � �
� � � 	%� � .
 0� � � ���
��� 	%� � .
 0� � � � � � � 
 � � � � � � � � �7�� ����� � �%� � � � ����� � � � (;CQ<-P�C5�$]_DKcQ<-DQa
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