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K b Qhi<Xc�<t[i ` r�f�� _nb r���r�P<t�N ` X b �HQSrsXcP _ TSo _nb tcX[TSr�QSi���f
Xc��QSN(P���TSX ` r�YHN�f ` N(Tho3f���N�g(r���g _ P�Yl�<P<r��R�<N�gji _cb U
b N(P<t[N�f�u�r�Q
r�f/P<XcQ
P<N�g(N�fhf _ TSo�QSX _cb��V_ oHfVTSN�r�P ` N�PRQ
` r�f�� _cb rs� _ QSrsXcP�QhN�gji<P�rs�R�<N�f���ThXc��fhg�T _ Qjgjie�>L�PHU
f�QSN _ Y � N�g _ P-Xc��QSN�P b XFXc��QhXqN� Hrsf�QSrsP<tqtcN�P<N(T _nb
` r�f�� _cb rs� _ QSrsXcP¡QSN�gji<P<r��R�<N�f���XcT�i<N b ��r�P-g�ThN _ Qhr�P�t
X[�<TOX � P�fS��N�g�r��¢g ` rsfS� _nb rs� _ Qhr�X[P�QSXFX b f��¤£Vi<r�fW� _ U
��N(TO�<TSX ` r�YHN�f _wm Thr�N(�eX ` N(T ` r�N � Xc�¥f�N ` N(T _nb N( Hrsf�Q�U
rsP<t"QSN�gji<P<r��[��N�fV��X[T ` r�fS� _nb r�� _ Qhr�X[Pe�
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³ r�fS� _nb r���r�P�t´N ` X b �HQSrsXcP _ Tho _nb tcX[TSr�QSi���f�µ8¶1K�fj·&�<ThX ` rsYHN�f
` N�TSo¸f���N�g(r��¢g _ P�Y¡�<P<r��R�<N3gji _cb�b N(P�tcN�f�u¥YH��N¹QSX!Qhi<N�N(P�XcTSU
��Xc��f _ ��Xc�<PRQ$Xc�WrsPH��XcTh� _ Qhr�X[P¸Qhi _ Q�P<N(N�Y<fºQSX m N�N(  _ �"U
rsP<N�YDu _ P�YºYH�<N�QhXVQSi<NBi�r�t[i*��� b QSr�YHr���N�P�f�rsXcP _nb r�Q»o*Xn�RQSi<N1r�PHU
��XcTh� _ Qhr�X[Pe�¼K b fSX�unXc��QSN�P�Qhi _ Q�rsPH��XcTh� _ Qhr�X[P�r�f�YHr�fSg(TSN(QSNºµ���XcT
N�  _ �"� b N[u*rsP�¶1K�flQSi _ Q���f�N&Y<rsfhg�ThN�QhN¡ThN(��TSN�f�N�P[Q _ Qhr�X[P�fj·�u
�<ThN�fSN(PRQSrsP<t¸���<TSQSi<N�T�YHr�½�g(� b Qhr�N�f(�¿¾
X � N ` N(T�u�T _ QSi�N(T"QSi _ P
ThN(rsP ` N(PRQ1Qhi<Nº�<ThX ` N(T m r _nb�` rsfS� _nb rs� _ Qhr�X[P � i<N�N b u � Nºg _ P3Xn��U
QSN�P b XRX[�
QhX/N� Hr�f»Qhr�P�t
tcN�P<N(T _nbc` r�fS� _nb r�� _ Qhr�X[P�QhN�gji<P�rs�R�<N�fe��X[T
i<N b �!rsP!g(TSN _ Qhr�P<t"Xc��T�X � PlfS�¢N�g�r��¢g ` rsfS� _cb rs� _ QSrsXcP�QhXFX b f(�
³ r�fS� _nb r�� _ Qhr�X[P¡YHXFN�fºP<XnQwXc��N(T _ QhN�r�P _l`J_ g����<�!��À�P¡XcP�N
i _ P�YDu�Qhi<N(X[TSN(QSr�g _nbº_ P¢Y¿N(���<rsTSr�g _cb g(XcP�fSrsY<N(T _ QSrsXcP¢f3YHThr ` N
� i _ Q � N �V_ PRQ$QhX ` rsfS� _nb rs�(Nc��À�PqQSi�N�XnQhi<N(T�i _ P�Y ` r�f��<U
_nb rs� _ Qhr�X[P�g _ P°�<ThX ` rsYHN�P<N � rsP�fSr�t[i[Qjf(u � i<r�gji°r�P<Á��<N(P¢g�N�f
QSi�N�Qhi<N(X[TSrsN�f � N �V_ PRQ*QSX!YHN ` N b Xc� _ P�Y�Qhi<N"N� H�¢N�TSrs��N(PRQhf
� N �V_ PRQ�QSX���N(TS��XcTh�!�¿£Vi<N!�<�<Th�¢XRf�N!Xn�*QSi�rsf�fSi<X[T�Q _nm U
f�QST _ g�Q�r�f�QSXw��TSX ` r�YHN _ �R�<r�gj�$X ` N(T ` rsN � Xn��fSN ` N(T _nb N� Hr�f»Qhr�P�t
QSN�gji<P<r��R�<N�f$��XcT ` r�f�� _nb r�� _ QSrsXcP¥��K@����gji®�"X[TSN�Qhi<XcThXc��tci
X ` N�T ` rsN � g _ P m Nº��X[�<P�YlrsP p N(t[� _ P _ P�Y�M _ ThTwµ»\�Â[Â[xR·j�
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MOX b XcT�r�f _�` N(Tho���fSN���� b �"N�gji _ P�rsfS�Å��X[T _ Y<YHrsP<t _ YHrs��N(PHU
fSr�X[P¹QSX _nb ��X[f�Q _ PFo ` rsfS� _cb rs� _ QSrsXcP�QSN�gji<P<r��R�<Nc�1M _ ThN
����f�Q

m N�Q _ �cN�P�r��1QSi�N _ Y<YHN�Y�YHr���N�P�f�rsXcP¸rsf*X[ThYHN�TSN�YDuÆf�rsP�g�N�QSi�N
g�X b X[TB� _cb N(Q�QSN
i _ f1P<X$P _ QS�<T _nb X[ThY<N(T��¼L�P�Qhi<N�fSN
fSr�Qh� _ Qhr�X[P�f(u
tcT _ o3fhg _cb N$X[T
f _ QS��T _ QSrsXcP!�<ThX ` r�YHN�fVQSi<N�P<N�g(N�fhf _ TSoXcTjYHN(TSU
rsP<t�µ8£¼�H��QSN[u¥\�Â[ÂcyF·j�
À�P<N���f�N�Xn�1g(X b XcT
r�f
QSX3� _ rsP[Q*N _ gji�r�P¢YHr ` r�YH� _cb Xc� _ P�¶OK
_ QltcN�P<N(T _ Qhr�X[P°y _ �<P�rs�R�<N¡g�X b XcT��ÇM b XcP<rsP<t®g(TSN _ QhN�f _ P
rsP�YHr ` r�YH� _cb¢� r�QSi�QSi<N*f _ �"N�g�X b XcT _ P�Y¹ThN�g(Xc� m r�P _ QSrsXcP¹g(TSN(U
_ QhN�f¥r�P�Y<r ` r�YH� _nb f � r�QSiw��� b QSrs� b NWg�X b X[Thf�µ8r��HQhi<NBQ � X�� _ ThN(PRQjf
i _a` N�YHr�È�N�TSN�PRQVg(X b XcTjfj·��¤É��<Q _ Qhr�X[P3� _ r�PRQjf _ P _cb�b N b N � i�r�QhN
µ�P�X _ P�g�N�f»QhT _cb rsP�YHr ` rsYH� _nb rsfwg(X b XcThN�Y � i<r�QSNJ·j�"£ViR�¢f(uÆQhi<rsf
g�X b X[TSrsP<t/��N�gji _ P<r�fS� _cb�b X � f¥QSi<NW��fSN(T¼QSX*�"X[P<r�QSXcT¼QSi�NWfS�<TSU
` r `J_cb Xc�1XcThr�t[r�P _nb¼_ P�g�N�f»QhT _cb � _ QhN(Thr _cb �*L�PRQSN�TSN�f»Qhr�P<t b o[uDYHr���U
��N(ThN(PRQ/ThN�g(Xc� m r�P _ QSrsXcPXc��N(T _ QSX[Thf b N _ Y�QhX�Y<r�ÈÆN(ThN(PRQ b X[fhf�N�f
rsP _ P¢g�N�f�QST _nb � _ QSN�TSr _nb ��£Vi<N(ThN
r�f1P�X$QSi�N(XcThN�Qhrsg _nb N� H� b�_ P _ U
QSrsXcP$��XcT¼QSi<N�f�NWTSN�f�� b Qjf(uJfSX�QSi<r�f¤�<ThX ` r�YHN�f _ P�rsg(N1N�  _ �"� b NOXn�
i<X �¿` r�f�� _cb rs� _ QSrsXcP3g _ P3fS�<t[tcN�f�Q _ P<N(N�Y¹��X[TOP<N � QSi�N(XcThrsN�f��
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À�P<N���fSN���� b QhN�gji<P�rs�R�<N���X[TºY<rsfS� b�_ oRrsP<tl��� b QSr�YHrs��N(P�fSr�X[P _nb
Y _ Q _ rsfWQhi<TSX[�<tci3QSi<Nº��fSNºXn�*Ñ�t b oF�<i�fhÒ<��Ó b oF�<i¢f _ ThN�fS� _cb�b
r�g�XcP¢f"QSi _ Q3gji _ P<t[N _ �<��N _ T _ P�g�N _ g�g�XcTjYHrsP<t¡QSX¡QSi�N�Y _ Q _
QSi�N(o~TSN��<ThN�fSN(PRQ��²KÔt b oF�<i¿r�f3YHT _a� PÕ��XcTN _ gji¿��� b QSr�YHr�U
��N(P�fSrsXcP _cb Y _ Q _ ��XcrsPRQ��ÖMOX[�"��X[P _nb r�Q»o _ P�YÕYHr�ÈÆN(ThN(P¢g�N�f
rsP¹QSi<N
��N _ QS�<ThN�f1Xn�DQSi�N
t b oF�<i�fOg _ P¹i�N b ��r bsb ��f»QhT _ QSN�r�����XcTSU
Q _ PRQ�f»QhTS��g�QS�<ThN�fºrsP¡QSi<N¹X[TSrstcrsP _cb Y _ Q _ ��×¤r�N�P m N(Tht�µ»\�ÂR{JÂF·
�<ThX ` rsYHN�f _ P"X ` N�T ` rsN � Xc�ÆYHr�ÈÆN(ThN(PRQB��XcTh�¹f�Xn�Æt b oF�<i�f��¤£ � X
��Xc�<� b�_ TV��X[TS�¹f _ TSN!ÑSf�Q _ TV� b XcQhfhÒ _ P�Y-ÑjMOi<N�TSP�XnÈ�� _ g(N�fhÒ<�
Ø Q _ Tl� b XcQhf¡µ _cb fSX®g _cb�b N�YÅÑSfS�<PHÁ�X � N(T�� b XcQhfhÒR· _ TSN��¢X[r�PRQhf
� r�QSi!f���Xc�[N�fON(� _ P _ QSrsP<t$��ThXc�ÙQhi<Nº�¢X[r�PRQjf(��LÚ�¥Qhi<N(ThN _ ThN
Û
YHrs��N(P�fSr�X[P�fWQSi�N(PlQSi<N�TSN _ TSN*Û¸fS�¢X[�cN�f(u _ P�Y�Qhi<N b N(P<tcQSilXn�
N _ gjilfS��Xc�cNºThN(�<ThN�fSN(PRQjf1Qhi<Nw� _ t[P<r�Qh��YHNºXn��XcP�N `J_ TSr _nm<b Nc�
K@��XcThN�g�X[��� b N( ¸N(  _ ��� b N3Xn�Vt b oR��i�f$r�f$g _cb�b N�Y _ MOi�N(TSU
P<XcÈl� _ g�N[u[rsP � i<r�gji3N _ gji�Y _ Q _ �¢X[r�PRQVrsfOTSN��<ThN�fSN(PRQSN�Y � r�Qhi
_ f»Q»o b r���N�Y¡YHT _a� rsP<tXn� _ iF�<� _ P�� _ g�N[��£Vi<N¹fSr���NcuefSi _ ��Ncu
_ P¢Y¹f�N�� _ T _ Qhr�X[P m N�Q � N(N�P¹� _ TSQhf�Xc�ÆQSi<N�� _ g�N�µ8Nc� t��sunQhi<N
fSr���N
_ P¢Y$f�i _ ��N1Xn�HQhi<NWN(ocN�feX[T¥Qhi<N(rsT¤fSN(� _ T _ QSrsXcPÆ·�TSN��<ThN�fSN(PRQeQSi�N
� _ t[P<r�Qh��YHN�Xn�OQSi<N�Y<r�ÈÆN(ThN(PRQ `J_ Thr _cm<b N�f(��£Vi<N���XnQhr `J_ Qhr�X[P



��XcT!MOi<N(ThP<XnÈ�� _ g�N�f3f�QSN���f¹��TSX[�ÜQhi<N�� _ g�Q�QSi _ Q�iF�<� _ P�f
_ ThN"N� <g�N b�b N(PRQ _ Q�YHr�ÈÆN(ThN(PRQSr _ Qhr�P<t m N�Q � N(N(P _ P�Y�ThN�g(Xct[P<r��(U
rsP<t�iF�<� _ P3� _ g(N�f���À�P<N*P<r�g�N�N� FQSN�P�f�rsXcP3Xn�eQhi<rsf � XcTh����fSN�f
ÑjMOi�N(ThP<XnÈ m XHYHrsN�fhÒÕµ8ÝWX m v _nb N(o[uB��N(Tjf�X[P _nb g�X[�"���<P<r�g _ U
QSrsXcPÆ·�QSX�YHN�fSg(TSr m N3g�X[� m rsP _ Qhr�X[P�fºXn� m N(i _a` rsXcT _nb ��N _ QS��TSN�f
Xn�*g�XFN ` X bs` N�Y _ tcN�PRQ"f�QST _ QSN�tcrsN�f�� p r�Qhi¿MOi<N�TSP�XnÈ m XHYHrsN�f
QSi�N¡r�g�X[P�fli _a` N m XHYHrsN�f � r�QSi _ Th�¹f _ P�Y b N(tRf(u*rsP _ Y<YHr�U
QSrsXcP�QhXw� _ g(N�f��¤ÝWN�g _ �¢f�NVQhi<N _ �<� b rsg _ QSrsXcP�rsP ` X bs` N�Y _ tcN�PRQhf�u
��N _ QS�<ThN�f�rsP-QSi<N�MOi<N�TSP<XcÈ m XHYHrsN�f�� _ �ÕfSN(� _ PRQhrsg _nbsb oqQhX
X mF` rsXc��f m N(i _a` rsXcT _nb gji _ T _ g�QSN(Thr�f»Qhrsg�fºXn�VQSi<N _ t[N(PRQhf���×<X[T
N�  _ �"� b N[u¥f��FrsP<P<rsN(T m XHYHrsN�fº��N _ P[QwQhi _ QwQhi<N _ t[N(PRQhf � N(ThN
��XcThNºN�½�g�rsN(PRQ _nm Xc�<QVt[N�QSQSrsP<t"QSX�QSi�N(rsT�tcX _cb �
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K/P�XnQSi�N(T���fSN���� b QSN�gji<P<r��R�<N!��XcT�YHr�fS� bs_ oFrsP<t���� b QhrsYHrs��N(PHU
fSr�X[P _nb Y _ Q _ rsfBQSX��<TSXcã»N�g�Q�QSi _ QWY _ Q _ rsPRQSX _ ����gji�fS� _nbsb N�T
fS� m fS� _ g(N�µ8tcN�P<N(T _nbsb o¹Xc�¤X[P<Ncu<Q � X¢uHXcTVQSi�TSN�NºY<r���N(P¢f�rsXcP�f�·ju
rsPqQSi<N�i�Xc��N�QSi _ Q `J_ Thr�X[��fº��� b QSr�YHrs��N(P�fSr�X[P _nb f»QhTS�¢g�QS��TSN�f
� r b�b ThN ` N _cb Qhi<N(�¹fSN bs` N�fVr�P b X � N�TVY<r���N(P¢f�rsXcP�f��
À�P<N¹�<ThXnã»N�g�Qhr�X[P�QhN�gji<P<r��R�<N¹r�f$g _cb�b N�YªÑSK
P�YHThN � f$g(�<T ` N�fhÒ
µ8K
P�YHThN � f�ue\�ÂF{nxR·juFr�P � i�rsgjilN _ gjilY _ Q _ ��XcrsPRQ/rsf�� _ �<�¢N�Y
QSX _ g��<T ` N�r�P�xaU�v@fS� _ g(Nc��£Vi<r�f*QSN�gji<P<r��R�<N�r�fº��fSN���� b�m N�U
g _ ��fSN���� b QSr�YHrs�"N�P�fSr�X[P _nb �¢X[r�PRQhf�QSi _ Q¸g b ��f�QSN�T�QSX[tcN(QSi<N�T
� r b�b QhN(P�YQhX"i _a` Nwg��<T ` N�fOQSi _ Q b rsN$g b X[fSN*QSXct[N�Qhi<N(T��
K/P�XnQSi�N(T��<ThXnã»N�g�QSrsXcP�QSN�gji<P<r��[��NVfSrs�"� b o��<TSXcã»N�g�Qhf¼QSi<NV��� b U
QSr�YHrs��N(P�fSr�X[P _nb Y _ Q _ r�PRQSX _ xJUÚvä� b�_ P�N¡µ9YHN���P�N�Y m oqQ � X
XcTSQSi�XctcX[P _nb�` N�g�QhXcTjfj·�� Ø �"XFXcQSi b o�ThXnQ _ QSrsP<t�QSi<N�xJUÚv²� b�_ P�N
µ�N��R�<r `J_cb N�P[Q b o[uJTSXcQ _ QSrsP<t�QSi�NOY _ Q _ ·eg _ ��f�N�fDQhi<NWY _ Q _ �¢X[r�PRQhf
QSX-f���XFXnQhi b oÕ��X ` N�rsP¿QSi�N¸xaU�vÔ� b�_ P�Ncu�Xn��QhN(P°ThN ` N _cb rsP<t
�<PF��fS� _nb f�QSTh��g�Qh�<ThN�f � r�Qhi<rsP�Qhi<N���� b QSr�YHrs�"N�P�fSr�X[P _nb Y _ Q _ �
ÑhÓ*T _ P¢YqQSX[�<ThÒ®µ8K
fSrs�"X ` u/\�ÂcåRZ[·�QhN�gji<P<r��R�<N�f _ QSQSN��"�<Q�QhX
QST _a` N�ThfSN/Qhi<N$fS� _ g(N*Xc� _cb�b ThXnQ _ Qhr�X[P�f(u � r�QSi b r�QSQ b N$X ` N�T b�_ �e�
æ P<��XcTSQS�<P _ QSN b o[uwtcT _ P�Y°QSXc��T!QSN�gji�P<rs�R�<N�f _ ThN¡QSrs��N&g�XcP<U
fS�<��r�P<t¢u1fSr�P�g(NlQSi<N!f�� _ g�NlXn� _nbsb ThXnQ _ Qhr�X[P�f�r�f�N� FQhTSN��"N b o
b�_ ThtcNc��K/P _nb QSN(ThP _ QSr ` N/r�fBQhX _ �HQSX[� _ QSN�Qhi<N*�<TSXHg(N�YH�<ThN���X[T
Ñ�rsPRQSN�TSN�f»Qhr�P<tRÒ��<ThXnã»N�g�QSrsXcP�f/Xn��QSi�N�Y _ Q _ ��£Vi<rsf�r�f/ThN���N(ThThN�Y
QSX _ f3Ñ��<ThXnã»N�g�QSrsXcP!�<��ThfS�<r�QhÒ�µÚMOT _a� ��X[ThY _ P�Y�× _cb�b u�\�Â[ÂcyR·��
ç ThXnã»N�g�Qhr�X[P��<�<TjfS�<r�Qw� _ �[N�f*��fSN�Xn� _ �<QhP<N�fhfº��N�QhTSr�g�QSi _ Q
YHN�fSg(TSr m N�f�Qhi<N/rsP[QhN(ThN�f�QSrsP<tcP�N�fhf�Xn�ÆQSi�N�g���TSThN(PRQB�<ThXnã»N�g�QSrsXcP¥u
_ P¢Y�QSi�N(P¡i<r bsb UÚg b rs� m f�Qhi<N¹f�� _ g�N"Xn�1��TSXcã»N�g�Qhr�X[P�f�u b XFXc�FrsP<t
��XcT b XHg _nbsb o�Xc�HQhr�� _nb ��TSXcã»N�g�Qhr�X[P�f��wL � Xc� b Y��<ThXc��X[fSN�QSi _ Q
QSi�rsf � X[� b Y m N _ P¹r�PRQhN(ThN�f�QSrsP<t _ ��� b r�g _ QSrsXcP���X[T _ P�¶OK$uRN�f�U
��N�g�r _nbsb o _ f���N�g(r _ QSrsP<t�¶OK�µ8Nc� t��su Ø �¢N _ Tjf(uF\�Â[Ân]H·¢QSi _ Q¤g(Xc� b Y
fSr���� b Q _ P<N�Xc��f b o¹��P�YlPF�<��N(ThXc��fWt[XRXHY�<ThXnã»N�g�QSrsXcP�f��
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£Vi<N�T _ Qhr�X[P _nb N1��X[T��<ThXnã»N�g�QSrsXcP�QSN�gji<P<r��[��N�f�r�f�QSi _ Q�r�Q1r�f�rs��U
��X[fhf�r m<b N�QSX ` rsN � ��� b QSr�YHrs�"N�P�fSr�X[P _nb Y _ Q _!� i�N(PqQSi�N3g�XcU
XcTjYHrsP _ QhN _  HN�f$Xn�VQhi<NfS� _ g(N _ ThN�X[T�Qhi<Xct[XcP _cb ��¾/X � N ` N(T�u
_ P _nb QSN�TSP _ QSr ` N¡f�X b �<QSrsXcPªrsflQhXÕ�¢f�N¡� _ T _nbsb N b g�XFXcTjYHrsP _ QhN

_  HN�flµ p N�tc� _ P¥u�\�ÂcÂcyF·j�®¶ _ gji-��� b QSr�YHrs�"N�P�fSr�X[P _nb ��XcrsPRQ
µ�êDëJì�í�ísísì�ê¢î�·wr�f�YHT _a� P m o�� b XnQSQSrsP<t¡êÆë3XcP _  Hrsf\cuBê�ï3X[P
_  Hr�f�xHu¼N�Qjgn�su�g(TSN _ Qhr�P<t _!m ThXc�[N(P b rsP<N�ThN(��TSN�f�N�P[Q _ Qhr�X[P���X[T
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