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KLM NOPQ RST UOVLWRSXM RYZP PS KUO[ZO \LWM PO ]L^S _PZQ _LM UR^P] SW`] ORT] a b cZ^P NUWS d OU _Pe^RSRL^
_P OU [LM NOPQRST UOVLWRSXM RYZP N PZS fSWP gLWMZOTP ]LZ] Z^ gLWM UOR]M P NWL [XP _Z [UO[ZO gLWM PO hNUW
PQPM NOP N LZW OP] [RW[ZRS] UWRSXM TSRYZP]i a b cUZSWP NUWS d OP] SP[X^RYZP] PS LZSRO] _Z [UO[ZO gLWM PO
N PZjP^S fSWP ZSROR]T] N LZW OU [L^]SWZ[SRL^ _ cUOVLWRSXM P] NOZ] N PWgLWM U^S] a

KP [LZW] P]S UWSR[ZOT P^ k NUWSRP] a lU NWPM R`WP NUWSRP WUNN POOP OP] NWR^[RNUOP] [OU]]P] _P [LM m
NOPQ RST d ]TYZP^SRPOOP] M UR] UZ]]R NUWUOO`OP] a lU ]P[L^_P NUWSRP P]S [P^SWTP ]ZW OU [LM NOPQRST NUWUOO`OP
h[OU]]Re[USRL^ n Ki PS ]U gLWMZOUSRL^ ]LZ] gLWM P _P [RW[ZRS] UWRSXM TSRYZP] a lU SP[X^RYZP _RSP _P
[U][U_P UOVLWRSXM RYZP P]S NWT]P^STP N LZW OU [L^]SWZ[SRL^ _ cUOVLWRSXM P] LNSRM R]U^S NOZ]RPZW] [WRS`WP]
]RMZOSU^TM P^S o POOP P]S ROOZ]SWTP ]ZW YZPOYZP] PQPM NOP] d P^ NUWSR[ZORPW OU WT]LOZSRL^ NUWUOO`OP _P ]p]m
S`M P] OR^TURWP] _P^]P] a
qLZW gURWP gU[P r OU [LM NOPQ RST R^SWR^]`YZP _P [PWSUR^] NWLsO`M P] d OU [L^]SWZ[SRL^ _ cUOVLWRSXM P]
_ cUNNWLQ RM USRL^ P]S ZSROR]TP o ^LZ] TSZ_RL^] P^ NUWSR[ZORPW OU WT]LOZSRL^ _Z NWLsO`M P _P O cLW_L^^U^[PM P^S
[WZ[RUO P^ NUWUOOTOR]M P a
lU _PW^R`WP NUWSRP M L^SWP d r SWUjPW] OU WT]LOZSRL^ _Z NWLsO`M P _Z jLpUVPZW _P [LM M PW[P hNWLsO`M P
_P WTgTWP^[P P^ LNSRM R]USRL^ [LMsR^USLRWPi d [LM M P^S Z^P gLWMZOUSRL^ M USXTM USRYZP _ZUOP hP^
O cL [[ZWWP^[P d ]LZ] gLWM P _P NWLVWUM M P OR^TURWPi N PZS fSWP ZSROR]TP N LZW OU WT]LOZSRL^ _ cZ^ NWLsO`M P
YZR ^ cU_M PS NU] _ cUNNWLQRM USRL^ N LOp^LM RUOP a
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 �������� �	 ����� � ��������� ����� ������� �� �� ������  !��"���#���$LRS % Z^ UOVLWRSXM P WT]LOjU^S Z^ NWLsO`M P & o L^ ]ZNN L]P YZP O cR^]SU^[P &' _P & U () *+, P^SWTP] a$ZW OP M L_`OP ]TYZP^SRPO -./ d _PZQ [UWU[STWR]SRYZP] hO cZ^P SPM N LWPOOP d O cUZSWP M USTWRPOOPi ]L^S
[L^]R_TWTP] N LZW TjUOZPW % 01 OP 2345 6 d ^LST 7 8 9( : _Te^R [LM M P OP ^LMsWP _ cLN TWUSRL^] P;P[SZTP] ]ZW _P] _L^^TP] s LW^TP]

hPQ 0 LN TWUSRL^] <LSSU^SP] d LN TWUSRL^] ]ZW _P] P^SRPW] M U[XR^P] d OP[SZWP LZ T[WRSZWP P^ M TM LRWP
_ cZ^ M LS M U[XR^P aaai a lU [OU]]P = hWP]N a > = i P]S _Te^RP [LM M P O cP^]PMsOP _P] NWLsO`M P]
YZR U_M PSSP^S Z^ UOVLWRSXM P _P SPM N] N LOp^LM RUO () *+, ]ZW Z^P M U[XR^P -./ _TSPWM R^R]SP
hWP]N a ^L^ _TSPWM R^R]SPi a1 O c365?@3 4 A4 BCD3d ^LST E 9( : h$ N LZW 65 ?@3i _Te^R [LM M P OP ^LMsWP _P NOU[P] P^ M TM LRWP
^T[P]]URWP] r O cPQT[ZSRL^ _P O cUOVLWRSXM P a

qUW U^UOLVRP d _U^] OP [U_WP _Z [UO[ZO NUWUOO`OP d OU YZUORST _ cZ^ UOVLWRSXM P NUWUOO`OP % WT]LOjU^S
OP NWLsO`M P & P]S sU]TP ]ZW _PZQ [UWU[STWR]SRYZP] d O cZ^P SPM N LWPOOP d O cUZSWP M USTWRPOOP 01 OP 2345 6 5 ?D?F FGF3 LZ 5 DBH BIJ3KD d ^LST 7L 9( : d YZR P]S OP ^LMsWP _P NU] ^T[P]]URWP] r O cPQT[ZSRL^

_P O cUOVLWRSXM P UjP[ Z^ ^LMsWP R^e^R _P NWL [P]]PZW] o1 OP ^LMsWP _ cLN TWUSRL^] 7 + 9% : P;P[SZTP] NUW O cUOVLWRSXM P YZR P]S UZ]]R Z^P s LW^P ]ZW OP ^LMsWP
_P NWL[P]]PZW] N PWM PSSU^S Z^P PQT[ZSRL^ P^ SPM N] P;P[SRg 7L 9( : aMO P]S N L]]Rs OP _ cPQT[ZSPW O cUOVLWRSXM P NUWUOO`OP % ]ZW Z^ ^LMsWP _P NWL[P]]PZW] R^gTWRPZW r 7 + 9% : dP^ LW_L^^U^NU^S NOZ]RPZW] R^]SWZ[SRL^] ]ZW Z^ M fM P NWL[P]]PZW] a q OZ] NWT[R]TM P^S d OP ONWR^[RN P _PP WP^SQ ]SRNZOP YZP d ]R O cL^ ^P NWP^_ NU] P^ [LM NSP OP ]ZW[LRS N LZW OU WTUOR]USRL^ _P O cLW_L^^U^[PM P^S d

O cUOVLWRSXM P NUWUOO`OP % N PZS fSWP PQT[ZST ]ZW S NWL [P]]PZW] R_P^SRYZP] P^ SPM N] 7T 0
7T U 7 +S V WX Y XS Z 7L [

KP WT]ZOSUS d _\ r ] WUXUM d _L^^P UZ]]R Z^P M TSXL_P N LZW OU [L^]SWZ[SRL^ _ cZ^ SPO LW_L^^U^[PM P^S a
��^ _� `����#a`��#�� b cd^P YZP]SRL^ _P sU]P P^ [UO[ZO NUWUOO`OP P]S _P _TSPWM R^PW OP] NWLsO`M P] R^SWR^]`YZPM P^S NUWUOO`OP] d
[ cP]Smrm_RWP YZR N PZjP^S fSWP WT]LOZ] s PUZ[LZN NOZ] WUNR_PM P^S UjP[ NOZ]RPZW] NWL[P]]PZW] NOZSeS
YZ cUjP[ Z^ ]PZO fgh f�ih a

lU [OU]]P j kd gLWM UOR]TP NUW n R[XLOU] qRNN P^VPW fl �h hPS ^LM M TP NUW KLLm j k N LZW OnR[m c]
[OU]]Q fghi d P]S OU [OU]]P _P] NWLsO`M P] YZR N PZjP^S fSWP WT]LOZ] P^ SPM N] N LOpmOLVUWRSXM RYZP h[ cP]Smrm
_RWP WT]LOZP] NOZ] WUNR_PM P^S YZ cRO ^P gUZS _P SPM N] N LZW ORWP ]TYZP^SRPOOPM P^S OPZW] P^SWTP]i ]ZW Z^P
M U[XR^P NUWUOO`OP UpU^S Z^ ^LMsWP N LOp^LM RUO _P NWL[P]]PZW] d UZSWPM P^S _RS _P ]ZWgU[P WUR]L^^UsOP aj k N PZS _L^[ fSWP [UWU[STWR]TP NUW 0> n o p NWLsO`M P] & qr% UOVLWRSXM P YZR WT]LZS &' P^ [LRS 7L 9( : o stu) *+, ( PS 7 + 9( : o () *+, v [j k P]S SWRj RUOPM P^S Z^ ]LZ]mP^]PMsOP _P OU [OU]]P w _P] gL^[SRL^] YZR N PZjP^S fSWP [UO[ZOTP]
]TYZP^SRPOOPM P^S P^ SPM N] N LOp^LM RUO a . R^]R & x y z M UR] O cR^[OZ]RL^ ]SWR[SP WP]SP [L^{ P[SZWPOOP ad^P NWLNWRTST gL^_UM P^SUOP _P j k P]S _ cfSWP |}~�~����� 0 POOP WP]SP OU M fM P YZPO YZP ]LRS OP
M L_`OP NUWUOO`OP d NUW PQPM NOP q-./ d [RW[ZRS] d PS[ a
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 i _T]RV^P Z^P
[OU]]P _P [LM NOPQ RST NWLsUsROR]SP _P SpN P / L^SP KUWOL � - N LZW - U^_LM � hWP]N a _P SpN P lU] �PVU]
� 
 N LZW 
PWLmPWWLW � i a . R^]R OU [OU]]P > n P]S O cP^]PMsOP _P] NWLsO`M P] N LZjU^S fSWP WT]LOZ] NUW Z^
UOVLWRSXM P / L^SP KUWOL _P SPM N] NUWUOO`OP N LOpmOLVUWRSXM RYZP PS P; P[SZU^S Z^ ^LMsWP N LOp^eM RUO
_ cLN TWUSRL^] a
��� � � ��� ����"�� �� ���� " �`�#��
b P gUNL^ r N LZjLRW [OU]]PW OP] NWLsO`M P] NUW LW_WP _P _R� [ZOST r O cR^STWRPZW _P y z d PS NWT[R]PW L\
N PZS ]P SWLZjPW OU _R; TWP^[P P^SWP & PS y z d Z^P WPOUSRL^ _ cLW_WP P^SWP OP] NWLsO`M P] P]S _Te^RP
_U^] OP [U_WP _Z M L_`OP s LLOTP^ flh 0 OU y z mWT_Z[SRs RORST a
��� �� �� ������ 	���}��
b U^] [P M L_`OP d Z^P M U[XR^P NUWUOO`OP P]S Z^P gUM ROOP KICH BD4 3 9� ' :'��� _P [RW[ZRS] s LLOTP^] hR aP a
VWUNXP] LWRP^ST] PS ]U^] [p[OP � b.] � i SPOOP YZP �' U () *+, P^SWTP] a d^ ^�Z_ _Z [RW[ZRS P]S R[R Z^P
N LWSP OLVRYZP P; P[SZU^S Z^P LN TWUSRL^ s LLOTP^^P hPS d LZ d ^TVUSRL^ i a  ^ _R]SR^VZP P]]P^SRPOOPM P^S
_PZQ ]LZ]mM L_`OP] d ]POL^ YZP OP ^LMsWP _ cP^SWTP] _ cZ^P N LWSP hgU^mR^ i P]S s LW^T hR aP a jUZS l R[Ri LZ
^L^ s LW^T a lP ^LMsWP _P ]LWSRP] _ cZ^P N LWSP hgU^mLZSi P]S YZU^S r OZR ^L^ s LW^T ! a

lP] ^ "Z_] _ cP^SWTP hWP]N P[SRjPM P^S _P ]LWSRPi L^S Z^ gU^mR^ hWP]N P[SRjPM P^S gU^mLZSi _P # a
l cZ^RgLWM RST N PWM PS _P ORM RSPW OU [LM NOPQRST UW[XRSP[SZWUOP _Z [RW[ZRS fl$ h a  ^ ZSROR]P OP NOZ] ]LZjP^S
OU O OLVmZ^RgLWM RSTQ YZR ]RV^ReP YZP OU _P][WRNSRL^ _Z [RW[ZRS � ' hN LZW ( % &y i N PZS fSWP [UO[ZOTP ]ZW
Z^P M U[XR^P _P 'ZWR^V UjP[ Z^ P]NU[P OLVUWRSXM RYZP a

lU ]ZWgU[P 7 + 9( : P]S R[R _Te^RP [LM M P OP ^LMsWP _P ^�Z_] _Z [RW[ZRS � ' d PS OP SPM N] NUWUOO`OP7L 9( : [LM M P ]U NWLgL^_PZW a
b U^] [P M L_`OP L^ _R]SR^VZP OP] ]LZ]m[OU]]P] y z ( hWP]N P[SRjPM P^S %z ( i N LZW OP] [RW[ZRS] _L^S

OP] N LWSP] L^S Z^ gU^mR^ s LW^T hWP]N a ^L^ s LW^Ti PS YZR ]L^S _P NWLgL^_PZW ) 9stu ( ( : PS _P SUROOP() *+, a  ^ U UOLW] OP] WPOUSRL^] ]ZRjU^SP] f�ih 0y z ( o* %z ( * y z (+ +
lU [OU]]P y z P]S UOLW] _Te^RP [LM M P O cZ^RL^ _P SLZSP] OP] [OU]]P] y z ( 0

y z o L
,
(-.

y z (
� �� �|��� / 0 �|0� ��~ �|��1� }�����~ � bP] PQSP^]RL^] _Z M L_`OP s LLOTP^ f2h N PWM PSSP^S _P [L^m
]R_TWPW YZP OP] N LWSP] _Z [RW[ZRS N PZjP^S gURWP P^ SPM N] Z^RST _P] LN TWUSRL^] ]ZW Z^ P]NU[P _L^^T
3 hNUW PQPM NOP OP] WUSRL^^PO] d LZ OP] N LOp^eM P] r [L P� [RP^S] WUSRL^^PO]i a lP] [OU]]P] _P [LM NOPQ RST
[LWWP]N L^_U^SP] ]L^S UOLW] ^LSTP] y z (4 N LZW NWT[R]PW YZP OP] LN TWUSRL^] _P sU]P [L^]R_TWTP] ]L^S
_P] LN TWUSRL^] ]ZW 3 a qUW PQPM NOP d OP NWL_ZRS _P ( P^SRPW] _P ( sRS] UNNUWSRP^S r y z +�� hNWL_ZRS
RSTWTi M UR] OP M fM P UOVLWRSXM P ^P N PWM PS YZP _P NWLZjPW O cUNNUWSP^U^[P r y z 5 hOU MZOSRN OR[USRL^
_P _PZQ P^SRPW] _P ( sRS] UNNUWSP^U^S r y z +i a
6ò� 7 éç7� éè 8ê 9ä� íé� åæç�: êè 8ê 9ä� íæ�è �æ� åæç�: ; ê�è ê� ê<êè =èçê èçä� >9æç� : ê� �� 7éç7� éè 8ê � =� ê >�ç9ä7êêè 8ê � =� ê èê� ;> íê� æç8çêí ?� é >æéè 8ê 9ä�íé� êè 8ê 9ä� íæ�è åæç�: @ûü A �

k



��� �� y z �|}��0��	 ����} �� �|�	��� �~ & �0������~ �d^P gLR] OP M L_`OP s LLOTP^ _Te^R d RO P]S M UR^SP^U^S N L]]Rs OP _P [OU]]RePW OP] NWLsO`M P] ]POL^ OPZW
[LM NOPQ RST d VW�[P r Z^P WPOUSRL^ _ cLW_WP 0 OU y z +mWT_Z[SRs RORST fgh a  ^ _RS YZ cZ^P gL^[SRL^ hLZ Z^
NWLsO`M Pi � P]S y z +mWT_Z[SRs OP r Z^P gL^[SRL^ � h[P YZR P]S ^LSP � U� � � � i ] cRO PQ R]SP Z^P gUM ROOP
Z^RgLWM P _P [RW[ZRS] YZR [UO[ZOP � P^ SPM N] OLVUWRSXM RYZP h) 9stu ( :i d PS _L^S OP] ^�Z_] ]L^S ]LRS _P]
N LWSP] s LLOTP^^P] d ]LRS _P] LWU[OP] N PWM PSSU^S _P [UO[ZOPW � a d^ LWU[OP N LZW � P]S R[R Z^ ^�Z_ UpU^S
� P^SWTP] 9� + 	 [ [ [ 	 �
 : PS � ]LWSRP] 9� + 	 [ [ [ 	 � : PS YZR [UO[ZOP OP WT]ZOSUS 9� + 	 [ [ [ 	 � : o � 9� + 	 [ [ [ 	 �
 : a lU
NWLgL^_PZW _ cZ^ SPO ^�Z_ P]S U]]RM ROTP r stu 9� �: aMO P]S [OURW YZP OU WPOUSRL^ _P y z +mWT_Z[SRs RORST P]S WT<PQ RjP PS SWU^]RSRjP PS YZP y z ( P]S [OL]P NUWy z +mWT_Z[SRs RORST a$LRS 3 Z^P [OU]]P _P NWLsO`M P] a  ^ _RWU YZ cZ^P gL^[SRL^ hZ^ NWLsO`M Pi � P]S y z + Y ��

� N LZW
O cP^]PMsOP 3 hLZ 3 m_ZWi ]R PS ]PZOPM P^S ]R 0

�� % 3 � � U� � � �
� P]S _RS [LM NOPS N LZW 3 h3 m[LM NOPSi ]R � P]S 3 m_ZW PS ]R � % 3 a

n LZ] UjL^] jZ YZP y z * & a l cR^[OZ]RL^ ]SWR[SP WP]SU^S [L^{ P[SZWPOOP d L^ N PZS ]P _PM U^_PW YZPO]
]L^S OP] NWLsO`M P] [LM NOPS] N LZW & d YZR ]L^S [PZQ [L^SP^U^S mLZ ]Z][PNSRs OP] _P [L^SP^RWm OP M LR^]
_P NUWUOOTOR]M P R^SWR^]`YZP a

lP NWLsO`M P & m[LM NOPS _P WTgTWP^[P hO cU^UOLVZP _P OU ]USR]gUR]UsRORST N LZW OU [LM NOPQRST ]TYZP^m
SRPOOP PS OU [OU]]P y & i P]S OP /K�q hM L^LSL^P [RW[ZRS jUOZP NWLsOPM i f�#h 0 O � SU^S _L^^T Z^P
]TYZP^[P _P ( TYZUSRL^] s LLOTP^^P] _Z SpN P � + o � d �5 o X PS �( o �� � �� LZ �( o �� � �� N LZWX U � U � � � U ( d [UO[ZOPW OU jUOPZW _P �' � aQ
��� �������#��  � `#�`� #�� ��#� �"�#!���
n LZ] UjL^] jZ YZP SLZS NWLsO`M P _U^] & N LZjURS fSWP WT_ZRS UZ NWLsO`M P /K�qd YZR P]S & m[LM NOPS a
'LZSP] OP] SP[X^RYZP] N PWM PSSU^S _ cTjUOZPW WUNR_PM P^S P^ NUWUOO`OP _P] R^]SU^[P] _Z /K�q N LZWWL^S
_L^[ fSWP UNNORYZTP] r ^ cRM N LWSP YZPO NWLsO`M P N LOp^eM RUO hN LZW UZSU^S YZP O cL^ NZR]]P [L^]SWZRWPOgU[ROPM P^SQ OP] R^]SU^[P] _Z /K�q [LWWP]N L^_U^S UZ NWLsO`M P YZP O cL^ [XPW[XP r NUWUOOTOR]PWi fllh a

b P M U^R`WP VT^TWUOP d Z^P R^]SU^[P _Z /K�q ]P NWT]P^SP [LM M P Z^ NWLVWUM M P UWRSXM TSRYZP
]U^] s LZ[OP d _P OL^VZPZW ( d hR aP a Z^ VWUNXP _P NWT[T_P^[P [LM N LWSU^S ( ^�Z_]i ^P [LM N LWSU^S YZP
_P] U; P[SUSRL^] LZ _P] LN TWUSRL^] s LLOTP^^P] � LZ � a

b R; TWP^SP] SP[X^RYZP] L^S TST NWLN L]TP] N LZW TjUOZPW WUNR_PM P^S _P] NWLVWUM M P] ]U^] s LZ[OP]
_U^] _P] ]SWZ[SZWP] UOVTsWRYZP] a
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