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R#_PLF^�_PO#QE` R#aIk&LNQEZ ` U
` UKLg}PZ \ oP�P�P~ �NMAZ ZxMPOgR#` LNU0R#d
MPQEVXc*` hiLNhÝ{pQE` R�R#LNUØ` U�W�V�QES�LNh tvV�UPdeLNU0RÝsPLEW�V�QEL
d|R#}Ph#\�LNU�R#Q5\*�6+�_PLpWg` QEd|R(MPOgR#` LNU�RA{pO#d ` UPtvZ }PhiLNh«` U
MAMPQE` Z oP�P�P� ]�O#UPh-R#_PL Z O#d|R(MBOgR#` LNU�R(tvV�STMPZ LER#LXh«` U
O t»R#V�sBLNQ oP�P�P� �
& RT{pO#dªMPZ O#UPUPLNh¿R#VI` UPtvZ }BhiL oP�
MPOgR#` LNU�R#d R�V O#dedeLNded R#_PL
STOg�!` ST}PS R�V�Z LNQEOgR#LNh hPV�deL
)���+�K�,�� ` U�R#VXR#O#Z ];3@MPO�R#` LXU�R#d
{pLNQEL ` UPtvZ }PhiLNh {p_PLNU R#_PL
d|R#}Ph#\9[iV�O#Z0{pO#d�STLeR#�
& UPtvZ }Pde` V�U tvQE` R#LNQE` O {ªLNQEL

UPV�QESTO#Z*sPV�UPLlSTO#QEQEVX{P)  ×k�^
≥
� � �RQ UPZ ]*MPZ OgR#LNZ LER#d

≥
J �P�RQ UPZ!O�UPh>_PO#LXSTVX[iZ V�sP` U

≥
J � [ Q hiZ ,�Wg}BUPt»R#` V�UP]

UPV7_PLNMPOgR#` t-` STMPO#` QESTLNU�RS)�sP` Z ` QE}PsP` UCTÝJ�] � O#UPh Q V�Q
MAy�+�]!MAq9+�]

γ
b�m=+�]�8(+ÝV�QK8U+�+VT o R#` STLNd¿R#_PL

}PMPMPLNQ UPV�QESTO#ZëZ ` ST` RW, V�Q�QELNUPO#Zë` STMPO#` QESTLNU�R
)�tvQELNOgR#` UP` UPL�T o ] � S [ Q hiZ ,�]�UBV7tvO#UPtvLNQ$R#QELNOgR#STLNU�R
{p` R#_P` U«WgV�}PQª{pLNLNuNd VXW¿d|R#}Ph#\ëLNU�R#Q5\ëO#UPh
O�Z ` WgL
LE�!MPLNt»R#O#UPt»\ÜVXW

≥
~ STV�U0R#_Bde�NX��!tvZ }Pde` V�U�tvQE` R#LNQE` O

{pLNQELÂO#U�\ÏtvO#UPtvLNQlSTLNhi` tvOgR#` V�U hi}PQE` U�[pR#_PLHZ O#d|R �
{pLNLNuNdTMPQE` V�Q$R#V7d|R#}Ph#\ÏLNU�R#Q5\*]�MPO#Q5R#` tv` MPOgR#` V�U ` U O
d|R#}Ph#\ ~ S�V�U�R�_Pd�MPQE` V�Q R�V¿R�_PLHsPLE[i` UPUP` U�[ VzW�R#_P` d
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d|R#}Ph#\*]>MPV�V�QEZ \ tvV�U�R#QEV�Z Z LNhÊtvV�LE�!` d|R#` U�[@STLXhi` tvO#Z
tvV�UPhi` R#` V�UPde]�STOg�5V�Q¿V�Q5[iO#U7h�\*d|Wg}PUPt»R#` V�UÜ` UÜOÂde` R#L
VXW uNUPVX{pUÙV�Q@O#dede}PSTLNh�R#VX�!` t LEW WgLNt»R#dV)�LN� [i�
MPVXR#LNU0R#` O#Z QELNUPO#Z$R#}PsP}PZ O#Q4h#\id|Wg}PUPt»R#` V�U�` UBhi` tvOgR#LNh
s�\ ` UPtvQELNO#deLNh×MPQEVXR#LN` UP}PQE` OW,�](Oß_P` d|R#V�Q5\ VXWÜO#U#\
_PO#LNSTOgR#V�Z VX[i` tvO#Z�hi` deLNO#deL>V�Q hi` deV�QEhiLNQE]�QELNtv}PQEQELNU�R
` U�WgLNt»R#` V�UPd VXWAR#_PLé}PQEVX[iLNUP` R�O#Zxd|\*d|R#LNST]xMPQEV�d|R#OgR#L
_�\*MPLNQEO#t»R#` c*` Rg\*]T}�R#LNQE}Pd�hi` deZ V�tvOgR#` V�U O#UPh tv_PQEV�UP` t
sPZ O#hihiLNQ hi` deLNO#deL V�Q hi` deV�QEhiLNQE]ÙtvV�UPhi` R#` V�UPd
QELN�P}P` QE` U�[ªR#_PLÂO#hiST` UP` d|R#QEOgR#` V�U VXWxO#U0R#` tvV�Og[i}PZ O#U�R#de]
}PUPhiLNQEZ \*` U�[ hi` deLNO#deL O#dEdeV�tv` OgR#LNhÇ{p` R#_ O#t»R#` c*L
sPZ LNLNhi` U�[�V�QlOªMPO#d|Rª_P` d|R#V�Q5\«VXWxtvV�Og[i}PZ V�MPOgR#_�\ÏV�Q
tvV�STMPZ LNSTLNU0R O#sPUBV�QESTO#Z ` Rg\i] MPd|\*tv_P` OgR#QE` t V�Q
LNSTVXR#` V�UPO#ZlMPQEV�sPZ LNSTde]${p_P` tv_é{pV�}PZ h�` U�c*O#Z ` hiOgR#L
R#_PL�[i` c*` U�[ßVXW>` U�W�V�QESTLNhßt#V�UPdeLNU�RÜV�Q�Z ` ST` RÂR#_PL
O#sP` Z ` Rg\ VXWªR#_PLßMPOgR#` LNU0R�R#VàtvV�STMPZ \�{p` R�_�d|R#}Bh#\
QELN�P}P` QELNSTLNU�R#de�
8iQE` STO#Q5\ V�s��5LNt»R#` c*L {pO#dãR#VåLEc*O#Z }POgR#L R#_PL
STOg�!` ST}PSFR#V�Z LNQEOgR#LXh(hPV�deL#)ó��+�KY,ËO#UPhnR#_PL hiV�deL
Z ` ST` R#` U�[ R#VX�!` tv` Rg\Z)óKAq9+�,FVzW*:�:X^>J � b � JFO#d O#U
` U�R#QEOgc*LNde` tvO#ZÏO#MPMPZ ` tvOgR#` V�U�O#UPh R#V LNd|R#O#sPZ ` de_�O#U
V�M�R#` STO#Z hPV�deOg[iLHWgV�QTWg}PQ5R#_PLXQHMP_PO#deL5& &�R#QE` O#Z de]�R#V
O#dedeLNded9�P}PO#Z ` R#OgR#` c*LªO#UPh¿�P}PO#U0R#` R#OgR#` c*L9R#VX�!` t�LEW WgLNt»R#d
VXW�:�:X^>J � b � JnO#UBh-R#_PL>hi}PQEOgR#` V�UP]�` U0R#LNUPde` Rg\*]�hiOgR#L
VXWTV�UPdeLER�R#_PLNQELNVXWTO#dx{pLNZ ZËO#dxR#_PLN` Q-QELEc*LNQEde` sP` Z ` Rg\
O#UPh hiV�deLëhiLNMPLNUPhiLNUPt»\*��+�_PLëd|R#}Ph#\I{pV�}PZ h sPL
R#LNQEST` UPOgR#LNhIO�R�O�MPQELNhiLER#LNQeST` UPLNhI�lKY+,VXW �P�B�
S [i�
+�VX�!` tv` Rg\n{pO#d�[iQEO#hiLNh-O#tvtvV�Qehi` U�[nR�VTR#_PL�[lOgR#` V�UPO#Z
^�O#UPtvLNQ\& UPd|R#` R#}�R#L ^�V�S�STV�U]+�VX�!` tv` Rg\ ^�QE` R#LNQE` O
)4[l^/& b�^^+�^^,��_+�_PL ��+�K {pO#dFhiLEWg` UPLNh×O#dÏR#_PL
_P` [i_PLNd|RHhiV�deLÏd|R#}Phi` LNhHWgV�Qx{p_P` tv_¿R#_PLÏ` UPtv` hiLNUPtvL
VXW�KAq9+p{pO#d�Z LNded�R#_PO#U ~P~(' �PKAq9+p{pO#d�hiLEWg` UPLNh O#d
O#U�\pVXW*R#_PLAtvQE` R#LNQE` O�sPLNZ VX{#`
b�O#U�\D[l^/& b�^^+�^ [iQEO#hiL

≥
~ UPV�UPb�_PO#LXSTOgR#V�Z VX[i` t

R#VX�!` tv` Rg\D)�LE�!tvZ }Phi` U�[lO#Z V�MPLNtv` OW,
b�[l^/& b�^^+�^�[iQEO#hiL � t#V�STMPZ ` tvOgR#LNh UPLN}0R#QEV�MPLNUP` O
)óUPLN}�R#QEV�MP_P` Z dba � ] �RQ UPZBO#UPh$R�LNSTMPLNQEOgR#}PQEL
T ~P� ] �(c ^éV�Q�tvZ ` UP` tvO#ZPde` [iUPdËVXW�` U�WgLNtgR#` V�U(,
b�[l^/& b�^^+�^�[iQEO#hiL � UPLX}�R#QEV�MPLNUP` O�Z O#d|R#` U�[

≥
�

hiOg\*d
b�[l^/& b�^^+�^�[iQEO#hiL

≥
~ R#_PQEV�STsPV�t»\vR#V�MPLNUP` O^d Q b

_PLXSTV�QEQE_POg[i` t9tvV�STMPZ ` tvOgR#` V�UBd
:XV�Q R#_PLT[iLNUPLNQEO#Z�detvO#Z ` U�[ VXW.R#VX�!` tv` R#` LNd�deLNLe+�O#sPZ L
J��
yzLNtvV�UPhiO#Q5\ªV�s��5LNt»R#` c*LNd!{ LNQEL R#V(O#dedeLNded!R#_PLTdeOgWgLERg\
O#UPh R#V�Z LNQEO#sP` Z ` Rg\ÙVXW]:�:X^ÂJ � b � J,` U@R#LNQESTd×VXW
tvZ ` UP` tvO#ZÂWg` UPhi` U�[ide]ÜO#h#c*LNQEdeLØLEc*LNU�R#df) M�X(,�]Âc*` R#O#Z

de` [iUPde]&QEV�}�R#` UPL-sPZ V�V�hHtv_BLNST` d|R#Q5\*]&_PO#LNSTOgR#V�Z VX[i` tvO#Z
c*O#Z }PLNde]Ê}PQE` U O#UPO#Z \Cde` d O#Uih VXR#_PLNQÇQELNZ LEc*O#U�R
MP_�\*de` V�Z VX[i` tvO#ZPMPO#QEO#STLER#LNQEd�R#_POgR�tvO#UlsPL�STLNO#de}PQELNh
` U4R#_PL7R#QE` O#ZTtvLNU�R#QELN�!M�W R#LNQHR#}PSTV�}PQ7QELNdeLNt»R#` V�UP]
O#UPO#Z \*de` dHVXWS1�` b43 � ` UPhiLE�é{pO#dHMPLNQ5WgV�QESTLNhI}Pde` U�[
` STST}PUPV�_P` d�R#V�tv_PLNST` tvO#Zg1Ë` b43 � d|R#O#` UP` U�[ O#d
MPQELEc*` V�}PdeZ \phiLNdetvQE` sPLNhD"iJ � $g�
XPUPQEV�Z Z LNh(MPOgR#` LNU0R#d�QELNtvLN` c*LNh(hi` W WgLNQELNU�RAhiV�deOg[iLNd�VXW
:�:X^>J � b � J�{p` R#_(OAd|R#O#Q5R#` U�[¿hPV�deLªVXW �P� S [(}PMnR#V
�P�P� S [é` U4deLEc*LNQEO#Z LNdetvO#Z OgR#` V�U4d|R#LNMPd¿O#tvtvV�QEhi` U�[
R#V O#UßO#tvtvLNZ LNQEOgR#LNh4R#` R#QEOgR#` V�UßhiLNde` [iUh"iJPJ4$g��+�_PL
O#tvtvLNZ LNQEOgR#LNh MP_PO#deL {pV�}PZ h _POgc*L sPLNLNU
R#LNQEST` UPOgR#LNhi]&` W�OTMPOgR#` LNU0RTLE��_P` sP` R#LNhHhPV�deL-Z ` ST` R#` U�[
R#VX�!` tv` Rg\i)óKAq9+�,>V�QHRg{ VàMBOgR#` LNU�R#d�LE�!MPLNQE` LNUPtvLNh
R#VX�!` tv` R#` LNdÂ[iQEO#hiL o d!] O#tvtvV�QEhi` U�[FR#Vj[l^/& b�^^+�^
hi}PQE` U�[ÂR#_PL(R#QELNOgR#STLNU�R#��M�W R�LNQ5{pO#QEhide]�R#_PL«hiLNde` [iU
{pV�}PZ h×_POgc*L sPLNLNU tv_PO#U�[iLXhßR#V,R#_PL d|R#O�UPhiO#QEh
STLER#_PV�hßVXWHhiV�deL�LNdetvO#Z OgR#` V�Uë` � LN��R#_PL�S�V�hi` Wg` LNh
:X` sPV�UPO#tvtv`Cdetv_PLNSTLD"iJ o $g�k& WËO�U�\(MPOgR#` LNU�RnLE�!_P` sP` R�LNh
O-de` [iUP` Wg` tvO#U�R-V�Z ` [iV�UP}PtvZ LXVXR#` hPL>MPZ O#deSTO-Z LEc*LNZ@)%T �P�
l [ Q STZ ,�]�R#_BLÙd|R#}Ph#\ {pV�}PZ hã_POgc*LÙO#Z deVÈsPLNLNU
R#LNQEST` UPOgR#LNhi�
+�_PL O#U0R#` deLNUPdeL V�Z ` [PV�UP}Pt#Z LNVXR#` hiL :�:X^>J � b � J
Og[iO#` UPd|R R#_PLªS���[^M LXUPtvV�hi` U0[TR#_PLS1Ë` b43 � UP}PtvZ LNO#Q
MPQEVXR#LN` UP]�tvV�UPde` d|R#d VXW oP~ hiLXdeVX�P\*QE` sPV�UP}PtvZ LNVXR#` hiLNd
sPO#deLNhàV�U,O
MP_BV�deMP_PV�QEVzR#_P` V�OgR#L sPO#tvuNsPV�UPLN]9R#V
MPQELEc*LNU�R R#_PL-V�Z ` [iV�UB}PtvZ LNVXR#` hPLnWgQEV�S hiLE[iQEO#hiOgR#` V�UP�
+�_P` dTV�Z ` [iV�UP}PtvZ LNVzR#` hiLÂ_�\*sPQE` hi` deLNd R#V7UP}PtvZ LNVzR#` hiLNd
J �P� R#V oPoP� VXW�R#_PL21Ë` b43 � ST��[^MA]!tvVXc*LNQE` U�[ R#_PL
R#QEO#UPdeZ OgR#` V�UPO#Z d|R#O#Q5R tvV�hiV�UP�m+�_PLn:�:X^ÂJ � b � J
V�Z ` [iV�UP}PtvZ LNVzR#` hiLàdeLN�P}PLNUPtvL ` d �(o b�MA^�^pMAmnm
^�mY+ ^^+�^ m=+�m mxmnmÞ^@MA^BM�+rq ~(o ��+�_PL
UP}PtvZ LN` t�O#tv` hF{pO#dÜtv_PLNST` tvO#Z Z \ d|\*U�R#_PLNde` deLNh,O#UPh
STO#hiLpOgc*O#` Z O#sPZ Lp` U-` R#d�deV�hi` }BS deO#Z R�W�V�QEST�H& hiLNU0R#` Rg\
{pO#d!c*LNQE` Wg` LNhps�\ªSTO#dEd�deMPLNt»R#Q0V�detvV�M�\S) R#_PLXV�QELER#` tvO#Z
STO#dedbd Q b � �EJ ' ,��Byz}PZ MP_P}PQ�de}BsPd|R#` R#}�R#` V�UlLE�!` d�R#LNh ` U
STV�QEL�R#_PO#U �P��' VXWCR#_PL�MP_BV�deMP_PV�hi` LNd|R#LNQ![iQEV�}PMPde�
+�_PL«STOgR#LNQE` O#Z�tvV�U�R#O#` UPLXhÜOgRHZ LNO#d|R �P�5' VXW$Wg}PZ Z b
Z LNU�[#R#_ V�Z ` [iV�UP}PtvZ LXVXR#` hiLNd O#dÞhiLER#LNQEST` UPLNh s�\
w=8iqB^ O#UPO#Z \*de` de�_+�_PL QELNSTO#` UPhiLNQ«{pLNQEL tv_PO#` UPb
de_PV�Q5R#LNUPLNh MPQEV�hi}Pt»R#de� wxLNOgcv\ STLER#O#Z
tvV�UPtvLNU�R#QEOgR#` V�UPd×{pLNQELãsPLNZ VX{ oP� MPMPS O#UPh
QELNde` hi}PO#ZCdeV�Z c*LNU�R#d$STOgR#tv_PLNhxR#_PL tvQE` R#LNQE` OË[i` c*LNUªs�\
XP}PQEV�MPLNO#UlO#UBh Y�UP` R#LNhly¸R#OgR�LXdb8i_PO#QESTO#tvV�MPLN` O#�
+�_PL R#QE` O#ZihiQE}�[9{pO#d O#hiST` UP` d|R#LNQELNh9R#V¿MPOgR#` LNU�R#d!c*` O
O>R#QEO#UPde}PQELER#_PQEO#Z�tvOgR#_PLeR#LNQ�O�d«O#Uß` UPd|R#` Z Z OgR#` V�UßVXW
J �P� STZ&` U0R#VpR#_PLª}PQE` UPO#Q5\ÂsPZ O#hihiLNQnVXc*LNQ o _BV�}PQEde]
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V�UPL(hiOg\>sPLEWgV�QEL(de}PQ5[i` tvO#Z�` U�R#LNQ5c*LNU�R#` V�UHO#UPhÂOgW R#LNQ
QELNdeLNt»R#` V�UlVXW*R�_PL�R#}PS�V�}PQE�
k&Z V�V�hédeO#STMPZ LNdT{pLNQELÂR#O#uNLXU WgQEV�S V�UPLÜMPOgR#` LXU�R
V�UßLNO#tv_ëhiV�deL
Z LEc*LNZ�` S�STLXhi` OgR#LNZ \ sPLEWgV�QEL«Wg` QEd|R
` U�R#O#uNL VXW R#_PL de}PsPd|R#O�UPtvLN� hi}PQE` U�[ R#_BL
` U�R#LNQ5c*LNU�R#` V�UªOgR ~B� ]H3 � O#UBh �P� ST` U-O#UBhAR#_BLpLNUPh
VXW9O#MPMPZ ` tvOgR#` V�UP��O#UPh OgRéJ � ] ~P� ] �P� ]�3 � ST` UP] o ] �

O#UPhs3 _PV�}PQEd×OgW R#LNQ R#_PLØLNUPhÞVXW,de}PsPd|R#O#UPtvL
O#MPMPZ ` tvOgR#` V�UP�e+�_PL deO#STL sPZ V�V�hÝdeO#STMPZ LNd�{pLNQEL
R#O#uNLNU WgV�Q R#_PLHdeLNtvV�UPh ` U�R#O#uXLHVXW�R#_PLHde}PsPd|R#O#UPtvLN�
M Wg` UPO#Z�deO#STMPZ L¿{pO#dAR#O#uNLNU oP� _PV�}PQEd(OgW R#LNQ�R#_PL
deLNtvV�UPhâO#MPMPZ ` tvOgR#` V�UP� KALXdetvQE` M�R#` c*Láde}PSTSTO#Q5\
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