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\^YmOlo�c^Klg'YmO @ o�\ ? KNcd\ho�\ @'i R^a SVU o'R$M Z'MbM0Klf!]�o ? o'OlONZAZ�f�W{`-\VabKlf � ��o�c^o'R U�i�qmr'r � p Z'\DMb\^YmR^R^Kyf!]�o ? a!cdcdZ�f
W{Q:o'abOlKN]�f	o'fxY[c�o'O P i�qmr's'r�p P

� U Kl\Vt i KNz�c U YI`<Q%` o'fbt o S c^KlZ�f o�\^Y S Z�fFcd\^Z�OlONYmt cdZ']'Y[c U Y[\ i c U Ymf c U YI`<Q ` nwo @ g1o�\ @
K�KNc UxShU o�\Vo S cdY[\VKlR^c^K S RDZ'z�c U Y�o S c^KlZ�f i Y[g'Ymf5KNzEc U YmR^Y�o�\^Y KN\^\^YmONY[g�o'fFc$cdZ~c U YL\^YmRVabONc^o'fFc M Y[\^c^ab\ ? o�c^KNZ�f�P
��fbt!Y[Ymt i R^nwo'OlONY[\ o S c^KNZ�fbR�a	R^abo'OlO @ OlYmo't�cdZ5ox\^Ymtba S c^KlZ�f�Klf�c U YkR^KSR[Y Z'z c U Yko S[S Z�n~M	o'f @ Kyf!]5`-Q ` i
Y[g'Ymf�c U Z�ab] U c U Y~\^YmR^abOlc^o'f�cLM Y[\^c^a!\ ? o�c^KNZ�fbR<nkKN] U c ? Y~KltbYmf�c^K S o'O|c U Z�R^Y~YmOlK S KNcdYmt ?A@ Olo�\^]'Y[\�o S c^KNZ�f
W{`-\VabKlf � ��o�c^o'R UEi qmr'r � 4 Q|o'a	OlKN]�fbo'f�Y[c*o'O P iDqmr's'r 4 �TOlK �dM Y[\ i ��o�c^o'R U�i � ��Z'\Vt!�'ZB[ i ���'��� p P�� U KlR
Klfbt	K S o�cdYmRkc U o�c�c U Y�OyKlf!��o�]'Y ? Y[c K Y[Ymf c U Y�g'Z�OlKNc^KNZ�f	o'O�o S c^KNZ�f4o'fbt `<Q ` S o'fbf!Z'c ? Y S Z�n~M	ONY[cdYmO @
o�\ ? Klcd\Vo�\ @ P

�:Klfbo'OlO @'i c U Y�\^YmOlo�c^KNZ�f	R U KNM ? Y[cLK$Y[Ymf `<Q%` o'fbt�o S c^KlZ�f�R U Z�abOlt ? Y M XAYmt�abfbtbY[\�c U Y�Z�f!Y _
Mb\^Z S YmR^R�n~ZAtbYmO i K U Y[\^Ymo'REc U Y$c K Z�_#Mb\^Z S YmR^R|n~ZAtbYmO K Z�abOlt�o'OlOlZ#K�nwo'f @ Z'c U Y[\|g1o�\hKlo ? ONYmR�cdZ<KlfFcdY[\^g'Ymf!Y
o'fbtvn~ZTtbabOyo�cdY<c U YL`<Q `uz�Z'\�o ]�KNg'Ymf o S c^KNZ�f�P � Z�f!]'\ha!Ymf�c8K-KNc U Olo�cdcdY[\�gTKNY6K)c U Y�OlKlfb�1o�]'Y ? Y[c K Y[Ymf
o S c^KNZ�f o'fbt�`-Q ` ShU o'f!]'YmR4K�KNc U c U Y*c^o'Rd� S KN\ S a	nkRdc^o'f S YmR[P<�!Z'\LYVXTo'nkM	ONY i c U Y�\^YmOyo�c^KNg'Y�c^KynkKlf!]kZ'z
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c U Y�`<Q `Ht!Y[M YmfbtbRDZ�f c U Y�Mb\VY[M	o�\Vo�cdZ'\ @ c^Kln~Y�o'R^RdZ S Klo�cdYmtYK�Klc U o'f o S c^KNZ�fEP � U o'f!]'YmR�KyfxM%Z�R^c^a!\Vo'O
n*abR S ONYmR�Mb\^Y S YmtbY�c U Y�z�Z S o'OLo S c^KNZ�f ?A@ o�Olo�\^]'Y[\vo'n~Z�abfFc K U Ymf4c U Y�M0o�\^c^K S KNM	o'fFc�KyfbKNc^Klo�cdYmR�c U Y
o S c^KNZ�f Klf�RdYmONz�_#M	o S Ymt�nwo'fbf!Y[\ S Z�n~M	o�\^Ymt�cdZ:K U Ymf o�RdM Y[Ymt!Ymt�\^YmRdM Z�fbRdY�KlR�\VYm}FabKl\^Ymt�W{�-Z�a!]�KNY[\<Y[c
o'O P i6qmr'r'r 4��TOlK �dM Y[\ i ��o�c^o'R U�i � � Z'\Vtb�'ZB[ i ���'��� p P��7c KlRLo'OlR^Z�Y[gTKlt!YmfFc-c U o�c�`-Q `<R S o'f ? Y*\Vo�M	Klt	O @
n~ZTtbK M	Ymt ?A@ YVXTM Y[\VKNYmf S Y'P J U KNc^f!Y @ Y[c�o'O P5W ���'�'� p abR^Ymt�oxc^o'Rd��Klf�K U K ShU c U Y~g'Z�OlKNc^KNZ�f	o'O�o S c^KNZ�f
S Z�fbR^KyRdcdYmt�Z'zEM	abOlOyKlf!] Z�f!YLYmfbt�Z'z�o�Z ? �dY S c$K U KlONY U Z�OltbKlf!]*KNc K-KNc U c U Y<Z'c U Y[\ U o'fbt�P�� U Y ? Y U omgTKNZ'\
Z'z6c U Y U Z�Olt	Klf!] U o'f	t�t!Y[M YmfbtbYmt�Rdcd\VZ�f!]�O @ Z�f�c U Y*Mb\^Y S YmtbKlfb]wz�Y6Kucd\hKlo'OlR[P �LfbO @ K U Ymf c U Y*Z ? �dY S c
U o't ? Y[Ymf�YVXTM Y[\VKNYmf S Ymt o'R S Z�fbR^KyRdc^Klf!]xZ'zDZ�f!YwM0o�\^c_K o'R�o'f o'fFc^K S KNM	o�cdZ'\ @ Kyf S \^Ymo'RdYkKlfI]'\VKNM�z�Z'\ S Y
Z ? RdY[\Vg'Ymt�P�� U abR i c U Y�RVo'n~Y�o S c^KNZ�fvYmOyK S KNcdYmtvg'Y[\ @ tbK [ Y[\^YmfFc�`-Q `<R�Klfxc U YmRdY�c K Z�RVKNc^abo�c^KNZ�fbRmP

J U Y[\^Ymo'R YVXAM Y[\VKlYmf S YmR�nko'tbY K U KyONY�KlfFcdY[\Vo S c^Klf!]PK-KNc U c U Y-Ymf�gTKN\^Z�f	n~Ymf�c o�\^Y-Kyf S Z'\^M Z'\Vo�cdYmt
g'Y[\ @ }AabK S �AO @ KlfFcdZw`<Q%`<R i R @ n ? Z�OlK S gTKlR^abo'O�Kyf!z�Z'\hnko�c^KNZ�f5RdY[YmnwR�n*a SVU ONYmR^R�YV[ Y S c^KNg'Y'P'�-Z'\Vo�� i JLK _
Ymf!Y[\ i o'fbt S Z�OlONYmo�]�a!YmR*Rdc^abt	KNYmt�M Z�Rdc^a!\Vo'O�o't��da	Rdc^n~YmfFc^R]K U Ymf�M Y[Z'M	ONYwRdcdZAZTt Z�f�o5M	Olo�cdz�Z'\Vn c U o�c
S Z�abOlt�Mb\VZAtba S Y�g�o�\VKNZ�abR-M Y[\^c^a!\ ? o�c^KlZ�fbR[PL� U Y nko�]�fbKNc^abtbY�Z'z6c U Y*M Z�Rdc^ab\Vo'O�\VYmRdM Z�fbRdY�\ho�M	KltbO @x? Y _
S o'n~Y nko�c ShU Ymt cdZLc U Y o'nkM	OlKNc^abtbY6Z'zbc U YDM Y[\^c^a!\ ? o�c^KNZ�fPK U Ymf�c U YDOlo�cdcdY[\WKDo'R U YmOlt S Z�fbRdc^o'fFc|Z2g'Y[\�o
z�Y6K cd\VKlo'OyR-W �-Z'\Vo�� i JLKNYmf!Y[\ i � �<o'R U f!Y[\ i0qmr's'r�p P �-Z#K Y[g'Y[\ ibS Z�n~M0ONY[cdYmO @ Mb\^YmtbK S c^KNg'Y�gTKlR^abo'OTMb\VY S a!YmR
z{o'KlONYmt�cdZvYmOlK S KNcLo'f @ n~ZTtbabOyo�c^KNZ�f�Z'z�c U Y~\^YmR^M%Z�f	RdYxW{JLKNYmfbY[\ i �-Z'\Vo�� i �AcdYmOlnko ShU�i XLabR SVU O ? o'a!Y[\ i �
JLK SVU ]�o'fbR ibqmr'rTq,p P�� U KlREz{omg'Z'\VR�o-Z�fbY _#Mb\^Z S YmR^R|gAKNY6K Klf�K U K SVU Klf�c U YD`<Q ` o'fbt*c U YDo S c^KNZ�f z�Z'\Vn o'f
Ymf S o�M	RVabOlo�cdYmtkabf	KNc�c U o�c�KlR�R U KlYmOlt!Ymt�z�\^Z�n c U Y \^YmRdc�Z'z%c U Y S Z']�fbKNc^Klg'Y�R @ RdcdYmnvP�� U KlR S Z�fFcd\Vo'Rdc^R K�KNc U
c U Y~o S[S YmR^R^K ? KlOlKNc @ Z'z S Z']�fbKlc^KNg'YkKlf!z�Z'\Vnko�c^KNZ�f�cdZv`-Q `<R Klf�Z'c U Y[\�R^KNc^a	o�c^KNZ�fbR[P��!Z'\ YVX!o'n~M	OlY i K U Ymf
OlKNz�c^Klf!]�Z ? �dY S c^R i gAKlRVabo'O�Klf!z�Z'\Vnko�c^KNZ�f�o'f	tIONZ�f!]�_#cdY[\Vn n~Ymn~Z'\ @ \^Y[Mb\VYmRdYmf�c^o�c^KlZ�fbR S Y[\^c^o'KyfbO @ M0Olo @ o
\^Z�ONY�KlfIMb\VZ']'\Vo'nknkKlfb]v]'\VKNM z�Z'\ S YmR*o'fbtIM Z�Rdc^ab\Vo'O�o't��^abRdc^nkYmf�c^R�W#X<Z'\Vt!Z�f�Y[c�o'O P i qmr'r � 4 J4Klfb]5Y[c
o'O P i�qmr'r � p P

��f R^abn i c U Y5Mb\^YmR^Ymf�cktbo�c^o�KyfbtbK S o�cdYvM	o�\Vc^Klo'O i6? abckf!Z'c S Z�n~M	ONY[cdY�Klfbt!Y[M Ymfbt!Ymf S YwZ'zLc U Y
S Z�fFcd\^Z�OlONY[\VR-o'R^RdZ S Klo�cdYmt K�KNc U c U Y�g'Z�OlKNc^KNZ�f	o'OEo S c^KNZ�f�o'fbt `<Q `�P � U Y�\VZ�ONY�Z'z�RdYmfbRdZ'\ @ Klf!z�Z'\Vnko�c^KNZ�f
KlfvR U o�M	Klf!]*c U Y�`<Q%` o�MbM Ymo�\VRDcdZ ? YL\^YmR^cd\VK S cdYmtvcdZ~M Y[\^c^a!\ ? o�c^KNZ�fbR c U o�c�o�\VY�Klf�c^Kynko�cdYmO @ OyKlf!�'Ymt�cdZ
Z ? �dY S c^R i K P Y'P i c U Z�RdY�tbab\VKlf!] OlKNz�c^Klf!]*Z'\ S o�c ShU Klf!]!P

����� � + 	�"3��� ��% � � +.%'+.���������  ��
J U o�c�f!Yma!\Vo'O Rdcd\ha S c^a!\^YmRDo�\^Y \^YmR^M%Z�f	R^K ? ONY�z�Z'\ c U YLMb\VZAtba S c^KNZ�f�Z'z�`<Q%`<R�
 �EYmR^KlZ�fbRDYmf S Z�n~M	o'RVR^Klf!]
c U Ykn~Z'cdZ'\ S Z'\^cdYVX S Z�f�cd\ho'Olo�cdY[\Vo'O6cdZ c U Y~M Z�Rdc^a!\Vo'O�o�\Vn YVXAc^Klfb]�abKlR U Mb\^ZTtba S c^KlZ�f�o'f	t�ONYmo�\VfbKlfb]�Z'z
c U Y�`<Q ` Klf c U Y�abf	ONZ�o'tbKlf!]<c^o'Rd� W{��o'R^R^KNZ�fkY[c�o'O P i0qmr'r'r 4T�LKlo'OlONY[c i ��o'R^RVKNZ�f i ��o'R^R^o�\hKlf!Z i �)� U o'OlKlO i
qmr'r � 4DRdY[Y�o'OyRdZ �TOyK ��M Y[\ i ��o�c^o'R UEi �-o�Z Y[c*o'O P i ���'��� 4 � YmfbfbKlR i ��Z ?A@ _ � \ho'nkK i JLa!z�Z�R^RdY i � � abRVRdYmO i
qmr'r � p P$� U KlR6KlnkM	o'KN\Vn~YmfFc6KlR$f!Z'c$tbabY�cdZ�c U Y-Klfbo ? KlOlKNc @ cdZ*Klfbf!Y[\^g�o�cdY�c U Y-n*abR S abOlo�c^ab\^Y�Z'z�c U Y<o�\Vn i
? Y S o'abRdY�c U YwM	o�c^KlYmf�c^R*KlfIc U YmRdY�R^c^abtbKNYmR U o't \^Y S Z2g'Y[\^Ymt Z'c U Y[\ n~Z'cdZ'\*z�abf S c^KNZ�fbR�o�c*c U Y�c^Kln~YwZ'z
cdYmRdc^Klfb]!P�`<tbtbKNc^KNZ�f	o'OlO @'i XLo'a!c U KlY[\*Y[cko'O#P W qmr'r � p z�Z�abfbt U YmKN] U cdYmf!Ymt `<Q%`<R~Klf�c U YvabfbKyn~M	o'KN\^Ymt
ONY[]FK U Ymf M0o�c^KNYmf�c^R�n~Z2g'Ymt c U YmKN\�M0o�\^Y[c^K S OlY[]!P � U Y5M Z�Rdc^ab\Vo'O S Z�fFcd\^Z�O S Ymf�cdY[\vo�MbM Ymo�\^Ymt cdZ ? Y
abfbKyn~M	o'KN\^YmtEP5� U Yx`-Q ` KDo'R Y[g'Ymf Olo�\^]'Y[\*c U o'f�\^Ym}AabKN\^Ymt i OlKN�'YmO @IS o'abRdYmt ?F@ c U Y�z{o S c c U o�c c U Y
Z�a!cd]'Z�Klfb] n~Z'cdZ'\ S Z�nknko'f	t cdZ c U Y M	o�\^Y[c^K S OlKyn ? U o't cdZ ? Y�Rdcd\^Ymf!]'c U YmfbYmt cdZ Z,g'Y[\ S Z�n~Y�c U Y
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n*abR S abOlo�\$K Ymo��Af!YmRVR i Klfbtba S Klf!]�o `<Q%` Mb\^Z'M Z'\^c^KNZ�f	o'ObcdZ~c U Y<M Y[\ S YmKNg'Ymt�YV[%Z'\Vc \Vo�c U Y[\Dc U o'f�cdZ~c U Y
o S c^abo'OD\^YmRVabONc^Klf!]�n~Z,g'YmnkYmf�c[P � U YmRdYvtbo�c^o�KyfbtbK S o�cdY i6S Z�fbRVKlRdcdYmfFc�K-KNc U c U Yxc K Z�_#Mb\^Z S YmR^Rkn~ZTt!YmO i
c U o�c�c U Ywn~Z'cdZ'\ S Z'\VcdYVX S Z�fFcd\Vo'Olo�cdY[\ho'O�cdZ5c U Y~M%Z�R^c^a!\Vo'O U o'fbt KlRLM	o�\^c Z'zDc U YwR @ RdcdYmn Mb\^ZTtba S Klf!]
`<Q%`<R[P�� U Y�tbo�c^owKyfbtbK S o�c^Klfb]�c U Y�Klf�g'Z�Olg'Ymn~Ymf�c�Z'z�Z'c U Y[\ S Z'\^c^K S o'O�n~Z'cdZ'\-Rdcd\ha S c^a!\^YmR i RVa SVU o'R�c U Y
R^a!M	M	ONYmn~YmfFc^o�\ @ nkZ'cdZ'\-o�\^Ymo W#�!��` phi o�\^Y�Kyf S Z�n~M	o�\VKlR^Z�fv\Vo�c U Y[\�K Ymo��IW��<Kyo'OlONY[c Y[c�o'O P i�qmr'r � p P

`<ONc U Z�a!] Ux? Z'c U n~Z'cdZ'\ S Z'\^c^K S YmR�o�\VY�Klf�g'Z�Olg'Ymt5Klf�c U Y ? Kynko'fFa	o'O%OlZ�o'tvOlKNz�c^Klf!]*c^o'Rd� i Z�f!Y�Klf
c U Y*Mb\^ZTtba S c^KNZ�f5Z'z6c U Y�g'Z�Oyabf�c^o�\ @ o S c^KNZ�f o'fbt5c U Y�Z'c U Y[\ Klf c U Y `-Q ` i c U KyR�o'RdM Y S c<Z'z ? Klnko'fAabo'O
S ZAZ'\VtbKlfbo�c^KlZ�f~KlR6f!Z'c�t	KlRd\Va!M	cdYmt ?A@ \^YmRdY S c^KNZ�fwZ'z%c U Y S Z'\^M	abR S o'OyONZ�R^abn W��LKlo'OlOlY[c�Y[c�o'O P i0qmr'r � p P$� U KlR
KlRDRdZ�n~Y6K U o�c�R^a!\^M	\VKlR^Klfb] i ]�KNg'Ymfvc U o�c S o'OyONZ�RdZ'cdZ�n @ o ? Z�OlKlR U YmR$nwo'f @ z�Z'\hnkRDZ'z ? Kynko'fFa	o'O S Z�abM	OlKlf!]
W{JLKNYmt!\VK SVU RdYmf i �-oBR[YmONc^Kyf!Y i �-ab\VR^R i � ��gF\ @'i abfbt!Y[\L\^Y[gTKNY6K 4��b\Vo'f/R i �$OlKlo'R^R^Ymf i �7gA\ @'i � XLoBR6Rmo'fbKl]�o i
qmr'r � 4:� Ymfbf!Y[\VOlY @'i J<KlYmt!\VK ShU RdYmf i �<oBR[YmONc^Klf!Y i �TYmn ��Ymf i � ��gA\ @'i ���'��� p P ��Z�K$Y[g'Y[\ i KNcLKlR KlnkM%Z'\Vc^o'f�c
o�]�o'Klf�cdZ*t	K [%Y[\VYmf�c^Klo�cdY ? Y[c K Y[Ymf�c^o'R^�AR KlfNK U K SVU c U Y<c K Z U o'f	tbROK Z'\^�~cdZ o SVU KNY[g'YLo S Z�nkn~Z�f�]'Z�o'O
o'fbt*c^o'Rd�TR�Klf�K U K ShU c U Y U o'f	tbR:o�cdcdYmn~Mbc:cdZ Mb\^ZTtba S Y Klfbt!Y[M Ymfbt!YmfFc�o S c^KNZ�f	R[P:��fFcdY[\^z�Y[\^Ymf S Y ? Y[c K Y[Ymf
KlfbtbY[M%Ymf	t!Ymf�c ? Klnko'fAabo'O	nkZ,g'Ymn~YmfFc^R�o�MbM Ymo�\VR$cdZ \^Y��	Y S c S o'OlONZ�RVo'OlO @ _ n~YmtbKlo�cdYmt�KlfFcdY[\Vo S c^KNZ�fbR i OlKN�'YmO @
KlfFg'Z�ONgTKlf!]�o ? Rdcd\Vo S cvRdM	o�c^Klo'O S ZTt!YmR�\^Y[Mb\^YmRdYmfFcdYmt)Klf S Z'\^c^K S o'O o�\^Ymo'RIW���gF\ @ Y[c�o'O#P i Klf Mb\^YmR^R p Pu��f
S Z�fFcd\Vo'Rdc i c U Y S ZAZ'\VtbKyfbo�c^KNZ�f Z'z�c U Y�c K Z U o'fbtbR�Mb\^ZTtba S Klf!]�Z�fbY�o S c^KNZ�f)nwo @ ? Y n~YmtbKlo�cdYmt ?F@
R^a ?�S Z'\^c^K S o'O0n~Y ShU o'fbKlRVnkR[P6� U KyR S Z�f��dY S c^a!\^Y�KyR S Z�fb]'\Va!YmfFc$K-KNc U c U YLZ ? RdY[\^g�o�c^KNZ�fxc U o�c RdM	OyKNc�_ ? \Vo'Klf
M	o�c^KNYmfFc^R�Rdc^KyOlO S o'fvc^KNY�c U YmKN\�R U ZAYmR YV[ Z'\^c^ONYmR^R^O @ W{�!\ho'f/R i JIo'OltbKlY i ���TnkKlc U�i ���'�'� p P

`Dc6Mb\VYmRdYmf�c i OlKNcdc^ONY KlR:�Tf!Z#K-fko ? Z�a!c�c U Y S Z�fFcd\VK ? a!c^KlZ�f�Z'z tbK [ Y[\^YmfFc6f!Yma!\Vo'O!R^cd\Va S c^a!\^YmR�o'RVRdZ�_
S Klo�cdYmt@K-KNc U c U Y UF@ M Z'c U YmR^K R[YmtkR^a ?�S Z'\^c^K S o'OTf!Y[cLK$Z'\V�*z�Z'\�o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\ho'O S Z�fFcd\^Z�O|W{��o'R^RVKNZ�f
Y[c6o'O P i	qmr'r'r�p P$� f!YDMb\^Z'M Z�RdYmt R^KNcdYDz�Z'\6c U YD]'Ymf!Y[\Vo�c^KNZ�fkZ'z0`<Q%`<R6KlR|c U Y ? o'R^o'OA]�o'f!]�OlKlo~W{�!\Vo'f R�Y[c6o'O P i
���'�'� 4	��o'R^R^KNZ�fxY[c o'O P i�qmr'r'r�p P � Z�f!]'\VabYmf�c$K�KNc U c U KlR UF@ M Z'c U YmR^KyR i M0o�c^KNYmf�c^R K-KNc U Q:o�\^�TKlfbR^Z�f � RDtbKlR�_
Ymo'RdY�R U Z#K RdZ�nkYLKyn~M	o'KN\VnkYmf�c^RDKlf�c U YL]'Ymf!Y[\Vo�c^KlZ�f5o'fbtvONYmo�\Vf	Klf!]*Z'z�`<Q%`<R�W{��o'R^R^KNZ�fxY[c�o'O#P iEqmr'r'r 4
�LKlo'OlONY[c Y[c�o'O#P i$qmr'r � p P ��Z�K$Y[g'Y[\ i Z'c U Y[\*o'a!c U Z'\VR�\^Y[M Z'\^c�OlKNcdc^ONY~Z'\�f!Z5t!YVM S KNcwW{JLK S ��Y[c�o'O P i qmr's � 4
JLKNYmf!Y[\ Y[c�o'O P i$qmr's'r 46XLZ'\Vt!Z�f i ��f!]'g�o�\VR^RdZ�f i � �!Z'\VR^R ? Y[\^] i$qmr'r � p Pk� U Y~tbKlR S \VY[M	o'f S @ nko @ \^YmOlo�cdY
cdZwR^OlZ#K�f!YmRVR Z'z�c U Y�g'Z�OlabfFc^o�\ @ o S c^KNZ�fbR�Kyfxc U YmRdY�M	o�c^KlYmf�c^R i nko��AKyf!]kKNc U o�\VtxcdZ�n~Ymo'R^a!\^Y�c U Y�`-Q `
\^YmOlKyo ? O @ W{RdY[Y � U o�MbcdY[\�� p P6��fvR^abn i c U Y[\^Y RdY[YmnkR cdZ ? Y o�]'\^Y[Ymn~YmfFc�c U o�c-`-Q `�_#\^YmOlo�cdYmt5t!YVM S KNc^R Klf
Q:o�\^�TKlfbRdZ�f � R t	KlRdYmo'RdY~o�\^Yk}Aabo'fFc^KNc^o�c^KNg'Y~\Vo�c U Y[\ c U o'f�}Fabo'OyKNc^o�c^KNg'Y W{`-\VabKlf i �-Y @ nwo'f i �<K SVU Z�Oyo'R i �
��o�c^o'R U�i�qmr'r � p P

J U KlONYko'ONcdY[\hfbo�c^KNg'Y�RVa ?�S Z'\^c^K S o'O�R^KNcdYmR i Klf S OlabtbKlfb]wc U Y�RdM	Klfbo'O S Z'\ht i c U Yk\^Ymt fAa S ONYma	R�o'fbt
c U Yx\^Y[c^K S a	Olo�\ z�Z'\Vnwo�c^KNZ�f U omg'Y ? Y[Ymf Kln~M	OyK S o�cdYmt�Kyf M Z�Rdc^a!\ho'O S Z�fFcd\^Z�O�W�Y'P ]!P�Q6\^YmfFc^K S Y � J<\^Y6K i
���'� q,phi RdZ�n~Y*YVXAM Y[\VKyn~Ymf�c^o'O K$Z'\^�5o'f	t S Z�fbR^Kyt!Y[\Vo ? ONY�c U Y[Z'\^Y[c^K S o'O S Z�f��dY S c^a!\^Y U o'R�z�Z S a	RdYmt5Z�f�c U Y
\^Z�ONY�Z'z%c U Y S Y[\^Y ? YmOlOlabn5P|��K S \^Z�Rdc^Kyn�abOyo�c^KNZ�f Z'z�c U Y�t!YmfFc^o�cdYLfFa S OlYmabR6Klf c U Y ? o ? ZFZ�fkYmOlK S KNc^R6R^cdY[\^Y[Z�_
c @ M	K S o'O0M	o�cdcdY[\Vf	R�Z'zEn*abR S abOyo�\$o S c^KNgTKNc @ o S \VZ�R^RDn�abOlc^KNM	ONY �dZ�KlfFc^R<W{�-KlRdM	o'O _ Q:o't!YmO i � K S KN\ho�c^o i � Q|Z�fbR i
qmr'sTq�i	qmr's � phi RVKlnkKlOlo�\�cdZLn*abR S ONY�R @ f!Y[\V]�KNYmRE\^Ym}AabKN\VYmt�z�Z'\�M Z�Rdc^a!\Vo'OFRdc^o ? KlOyKSRmo�c^KNZ�f�tbab\VKlf!]�n~Z2g'Ymn~YmfFc[P
Q:o�c^KNYmfFc^RUK�KNc U S Y[\VY ? YmOyOlo�\<OlYmR^KNZ�fbR-R U Z#K M ZAZ'\VO @ c^Kln~Ymt�Rdc^o'f S Y _#\^YmOyo�cdYmt�`-Q `<RLMb\VKNZ'\-cdZ�g'Z�OlKlc^KNZ�fbo'O
o S c^KNZ�fbRxW{JLKNYmf!Y[\*Y[c*o'O#P iDqmr's'r�p P ��Z'\^Y[Z,g'Y[\ i K U YmfIc U Y�o'n~M	OyKNc^abt!Y~Z'z c U Y�M Y[\^c^a!\ ? o�c^KNZ�fbR KlR�nko1_
fbKNM0abOlo�cdYmt i�S Y[\VY ? YmOyOlo�\�M	o�c^KNYmfFc^R�z�o'KlO6cdZ�R U Z�K o't��^abRdc^nkYmf�c^R*Klf�c U YwM%Z�R^c^a!\Vo'O�\^YmR^M%Z�f	RdY ? o'RdYmt Z�f
\^Y S YmfFcLYVXAM Y[\VKNYmf S YxW �-Z'\Vo�� � JLKNYmf!Y[\ i:qmr'r � p P*� U KlR-ONYmo�\VfbKyf!]�_#\^YmOlo�cdYmt�t!YVM S KNcLKlR<f!Z'c nko'fbKNz�YmRdcLo'R

�



o S Z�n~M	OlY[cdYLKyfbo ? KlOlKlc @ cdZ ]'Ymf!Y[\Vo�cdY�M	\^YmtbK S c^KNZ�f	R�Z'\ cdZkn~ZTtbKNz @ `<Q `-R ? o'R^YmtxZ�fxc U YmRdY Mb\^Ymt	K S c^KNZ�fbR i
? a!c:\Vo�c U Y[\�o'R�c U Y z{o'KlOla!\VY$cdZ�t!Z�R^Z z�o'Rdc$o'fbt Y � S KNYmfFc^O @ W{��o'f!] � � o'Rdc^Klo'f i	qmr'r'rAi ���'� q 4!��Kynknko'fbf
� �-Z'\Vo�� i�qmr'r � p P

����� 
 /�+�"�/1��+ �  �� �3-�+�2 �
	 �	� +�2
�AZ�n~Y6K U o�c|RVa!\^Mb\VKyR^Klf!]�O @'i f!Z<R^c^abtbKNYmR U omg'YDYVX!o'nkKlf!Ymt*c U Y YV[%Y S c^R:Z'z S Y[\^Y ? YmOlOlo�\:ONYmR^KNZ�fbR�Z�f�M%Z�R^c^a!\Vo'O
o't��^abRdc^n~YmfFc^RLo'R^RdZ S Klo�cdYmtQK�KNc U�? Klnwo'fFabo'O S ZAZ'\VtbKlfbo�c^KlZ�f�P<� U Y�YVXTM Y[\VKln~YmfFc<\^Y[M Z'\^cdYmt�Kyf � U o�MbcdY[\
��o'tbt!\^YmRVRdYmR*c U KlR*Mb\^Z ? OlYmnvPI�8K Z�]'\VZ�a!M	R*Z'z�M	o�c^KlYmf�c^R K�Klc U�S Y[\^Y ? YmOlOyo�\ OlYmR^KNZ�fbR�K$Y[\VY�cdYmR^cdYmt Z�f
c U Y ? o'R^K S�? Klnko'fAabo'O�abfbONZ�o'tbKyf!]~c^o'Rd��KyfYK U K SVU Z�f!Y U o'fbt KlR<abRdYmt�cdZxOlKNz�c-o'f�Z ? ��Y S c U YmOyt ?A@ c U Y
Z'c U Y[\ U o'fbt�Pw�Lf!Y~]'\^Z�abMIZ'z$M0o�c^KNYmf�c^R U o't ? KlOyo�cdY[\Vo'O S Y[\^Y ? YmOlOlo�\�t!Y[]'YmfbY[\Vo�c^KNZ�f34|c U Y~Z'c U Y[\�]'\VZ�a!M
S Z�fbR^KyRdcdYmtIZ'z M	o�c^KlYmf�c^R�K�KNc U a	fbKlOlo�cdY[\Vo'O�ONYmR^KNZ�fbR�tba!YkcdZ Rdcd\^Z'�'Y�Z'\�c^abnkZ'\mPv� U Yk\^YmRVabONc^R�KyfbtbK S o�cdY
c U o�c$K U KlOlY i c U YL`-Q `�KDo'RDf!Z'c�\^Ymt	a S Ymt�KyfwR^KSR[Y iA? Z'c U c U Y<o'tbo�M	c^KNg'Y�c^KlnwKlf!]�W{JLKNYmf!Y[\DY[cDo'O P i qmr's'r�p
o'fbt c U Yw\^YmRdM Z�fbR^KNg'YmfbYmR^R<cdZ5Mb\VKNZ'\LYVXTM Y[\VKNYmf S YmRkW �-Z'\Vo�� �=JLKNYmf!Y[\ i$qmr'r � p K Y[\^Ywo ? f!Z'\hnko'O Pk�Lf!Y
RdM	OyKNc�_ ? \Vo'KlfIM	o�c^KNYmfFc�KDo'R~o'OlRdZ cdYmRdcdYmt Klf c U YxR^c^abt @ o'fbt�Mb\VZ,gTKlt!YmR*o�\VY[M	OlK S o�c^KNZ�f�Z'z�c U Y M%fbtbKlf!]
c U o�c�\VYmRdY S c^KNZ�fvZ'z|c U Y S Z'\^M	a	R S o'OlONZ�R^abn=tbZFYmR�fbZ'c�tbKlRd\VabMbc$c U Y S ZFZ'\Vt	Klfbo�c^KNZ�f ? Y[c K Y[Ymf5c U Y U o'fbtbR
Klfxc U KyR c^o'Rd� i o~M	KNg'Z'c^o'OEZ ? RdY[\^g�o�c^KNZ�fvc U o�c'K o'R�Mb\^Y[gTKNZ�abR^O @�? o'RdYmtvZ�f okR^Klf!]�OlY<M0o�c^KNYmf�c*W��<Klo'OyONY[c Y[c
o'O P i�qmr'r � p P

��f � U o�M	cdY[\$� i � S Z�n~M0o�\^Y�c U Y<o S }Fa	KlR^KNc^KNZ�fkZ'z `<Q `-R K U Ymfkc U Y-abf	ONZ�o'tbKlf!] KlR�cd\VKN]']'Y[\^Ymt ?F@
o g'Z�OlKNc^KlZ�fbo'O iA@ Y[c�o�\ ? KNcd\ho�\ @ o S c^KNZ�f W{K#P Y'P i o ? a!cdcdZ�fxMb\^YmRVR p cdZ S Z�fbtbKNc^KNZ�f	R$Klf:K U K SVU c U Y abf	ONZ�o'tbKlf!]
KlR�YVXAcdY[\Vf	o'O i�? abc6Mb\^Y S Ymt!Ymt ?F@ o U KN] U O @ Mb\^Ymt	K S c^KNg'Y�RdYmf	RdZ'\ @ Y[g'Ymf�c[P$� U Y�\^YmRVabONc^R6Klf	tbK S o�cdY�c U o�c$c U Y
`<Q%`uKlR f!Z'c o S }AabKN\^YmtxY[g'Ymf o�z�cdY[\�YVXTcdYmfbt!Ymt5Mb\Vo S c^K S Y_K U Ymf�c U Y YmOlK S KNc^Klfb]�Y[g'YmfFc�t!ZAYmR f!Z'c�KlfFg'Z�ONg'Y
oxg'Z�OlKNc^KlZ�fbo'O:o S c^KNZ�f�P � U a	R i c U Y~f!Y[\^g'Z�abR R @ RdcdYmn \^Ym}Fa	KN\^YmRLo'f YV[%Y[\VYmf S Y S Z'M @ Klf�Z'\VtbY[\ cdZ5ONYmo�\Vf
o'f5`<Q `ut	a!\VKlf!] abfbOlZ�o'tbKlf!]!P

��f � U o�MbcdY[\ � i �-YVXTM	ONZ'\VY~c U Y~\^Z�ONY~Z'z c U Y S Y[\^Y ? YmOlOla	n o'fbt c U Y S Z'\^M	a	R S o'OlONZ�R^a	n Klf c U Y
ONYmo�\Vf	Klf!]�c^o'Rd��KlfPK U K SVU abfbONZ�o'tbKyf!]�KlR�cd\VKN]']'Y[\^Ymt ?A@ o'f*o�\ ? KNcd\Vo�\ @ o S c^KNZ�fEP|Q:o�c^KNYmfFc^RAK�KNc U�S Y[\^Y ? YmOlOlo�\
tbo'nko�]'Y�z{o'KlO�cdZ�OlYmo�\VfIc U Y�`-Q ` i M	\^Z,gTKltbKlfb]�c U YNM	\VR^c�Ymn~M	KN\hK S o'O:Y[gAKyt!Ymf S Ywc U o�c�c U Y S Y[\^Y ? YmOlOlabn
KlR-f!Y S YmR^R^o�\ @ cdZxo S }AabKN\^Y*owf!Y6K S ZFZ'\htbKlfbo�c^KNZ�f ? Y[cLK$Y[Ymf�c U Y U o'fbtbRmP ��f S Z�f�cd\Vo'R^c i c U Y�RdM	OyKNc�_ ? \Vo'Klf
M	o�c^KNYmfFc R U Z�K$Ymt�Mb\^YmR^Y[\^g'Ymt ONYmo�\VfbKlfb]�o ? KlOyKNc^KNYmR[P � o'R^Ymt�Z�f c U YmRdY�\VYmR^abONc^R<o�\^YVM0f!Ymt�f!Yma!\Vo'O|n~ZTt!YmO
z�Z'\ c U Y-]'Ymf!Y[\ho�c^KNZ�fvo'fbt�o S }FabKyR^KNc^KNZ�fwZ'z�M Z�Rdc^a!\Vo'O	\^YmRdM Z�fbRdYmR tba!\hKlf!] ? Kynko'fFa	o'Obc^o'Rd�TR KlR$Mb\^Z'M Z�RdYmt�P
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` S o'OlONZ�R^Z'cdZ�n @ M0o�c^KNYmf�cxo'fbt o ]'\^Z�abM Z'z M	o�c^KNYmfFc^R K�KNc U ? KlOlo�cdY[\Vo'O S Y[\^Y ? YmOlOlo�\�tbY[]'Ymf!Y[\Vo�c^KNZ�f Z'\
abfbKyOlo�cdY[\Vo'O S Y[\^Y ? YmOlOlo�\*ONYmR^KNZ�f	R_K$Y[\VYwcdYmRdcdYmt�KlfIo ? Klnko'fAabo'O6ONZ�o't!_ OlKNz�c^Klf!]xYVXAM Y[\VKyn~Ymf�c[Px� U Y U o'fbt
c U o�c R^a!MbM Z'\^c^R6o'f�Z ? �dY S c R U Z#K�R o�\VYmtba S c^KNZ�fwZ'z�z�Z'\ S Y<Klfkc U Y-o'fFc^K S KNM	o�c^KNZ�fwZ'z�c U Y-a	fbONZ�o'tbKlfb] i o'fbt
c U Y \Vo�M0KltbKNc @ Z'z%c U KlR:\^YmRdM Z�fbR^YDR S o'ONYmROK�Klc U c U Y�R^KSR[Y Z'z%c U Y�YVXTM Y S cdYmt~M Y[\^c^a!\ ? o�c^KlZ�f�P�� U Y \^YmRdM Z�fbRdY
KDo'R:z�Z�abf	t�cdZ ? Y abfbKlnkM	o'KN\^Ymt�Kyf�c U YDR^M	OlKNc ? \Vo'Klf�M	o�c^KNYmfFc[P�� U KlR S Z�f�M	\VnwR�c U Y UF@ M%Z'c U YmR^KlR�c U o�c�c U Y
S ZAZ'\VtbKlfbo�c^KlZ�f ? Y[cLK$Y[Ymf�c U Y�cLK$Z U o'fbtbR�KyR6o SVU KlY[g'YmtwgTKlo R^a ?�S Z'\^c^K S o'O!Rdcd\Va S c^a!\VYmR[PAJ U KyONY S Y[\^Y ? YmOlOlo�\
M	o�c^KNYmfFc^R6o'OlR^Z�R U Z�K$YmtkKyf�c^o S c R^KSR[Y�o'fbtkR S o'OlKlf!]LZ'z c U KlR�o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\ho'O!o't��da	Rdc^n~YmfFc�W{`-Q ` phi
c U Y @ R U Z�K$Ymt5o'f5Ymo�\VOlKNY[\ Z�fbR^Y[c�Z'z�c U Y \^YmRdM Z�fbRdY'P6�bab\^c U Y[\Vn~Z'\VY i Klf S Z�f�cd\Vo'R^c�cdZ U Ymo'Olc U�@�S Z�f�cd\^Z�OyR i
c U YI`<Q ` KDo'R5f!Z'c�n~ZAt	abOlo�cdYmt ?A@ \^Y S YmfFc5YVXTM Y[\VKNYmf S YmRxZ'z abf!YVXTM Y S cdYmt)M Y[\^c^a!\ ? o�c^KlZ�fbR[P � U KlR
Klfbt	K S o�cdYmR�o�\^Z�ONY�Z'z6c U Y S Y[\VY ? YmOyOlabn Kyf5c U Y*o'tbo�Mbc^KNg'Y*c^KlnkKlfb]kZ'z�c U KlR ? Y U omgTKNZ'\-o'f	t�Klf c U Y*\Vo�M	Klt
n~ZTtbK M S o�c^KlZ�fvKlfx\^YmRdM Z�fbRdYLcdZ ShU o'f!]'YmR<Klfxc U Y YmfFgAKl\^Z�fbn~YmfFc[P

� ��� � ����"3 � 	�� ���� #�
��f�Z'\Vt!Y[\ cdZ�Mb\^ZTtba S Y S ZFZ'\htbKlfbo�cdYmt�o S c^KNZ�f i c U Y S YmfFcd\Vo'O$f!Y[\^g'Z�abR�R @ RdcdYmn n�abR^c�KlfFcdY[]'\Vo�cdYwn~Z2g'Y _
n~YmfFc^R�o S \^Z�RVR�tbKS[%Y[\^YmfFc�M	o�\Vc^R�Z'zDc U Y ? ZTt @ P��bZ'\�YVX!o'n~M	ONY i K$Y�Z'z�cdYmf U Z�Olt o'fIZ ? �dY S c]K�Klc U Z�f!Y
U o'fbt o'fbt5nko'fbKlM	abOlo�cdY�KNc K�KNc U c U Y�Z'c U Y[\mPD� U KlR S \^Ymo�cdYmRLo~M U�@ R^K S o'OEOyKlf!��o�]'Y ? Y[cLK$Y[Ymf�c U Y U o'fbtbR
c U o�cDnko��'YmR KNc f!Y S YmR^R^o�\ @ z�Z'\ Ymo SVUvU o'f	tkcdZ o'f�c^K S KlM	o�cdY<o'f	t�o S[S Z�abfFcDz�Z'\Dz�Z'\ S YmR ]'Ymf!Y[\Vo�cdYmt ?A@ c U Y
Z'c U Y[\ U o'fbt�P ` M Z'M	a	Olo�\ YVXAM Y[\VKyn~Ymf�c^o'OEM	o�\Vo'tbKN]�n cdZwRdc^abt @ o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^ab\Vo'O�o't��^abRdc^n~YmfFc^R
W{`<Q%`<R p Kyf ? Klnko'fAabo'ODo S c^KNZ�fbRkKlR c U Y5abfbONZ�o'tbKyf!]�c^o'R^� i M	KNZ�f!Y[Y[\VYmt ?A@ ��o'R^RVKNZ�f o'fbt S Z�OlOlYmo�]�a!YmR
W �<a!]'Z�f i ��o'R^R^KNZ�f i � J4KNYmR^Ymfbtbo'f!]'Y[\ i qmr's � 4D��o'RVR^KNZ�f i ��ZB[%Y i � ShU nkKNc R i �LKlo'OlONY[c i � X o'f�c ShU Y[g1o i

s



qmr'r'r�p P���f�c U KlREc^o'Rd� i M	o�\Vc^K S KNM	o'fFc^R U Z�Olt�o'f*Z ? �dY S c�Klf�Z�fbY U o'f	t�P�J U Ymf*c U Y Z ? ��Y S c�KlR|OlKNz�cdYmt�ZB[�c U Y
U o'fbt ?A@ c U Y<YVXAM Y[\VKlnkYmf�cdY[\ i c U Y U o'fbt�R U Z�K�RDo�\ho�M	KltwabM KDo�\Vt�M Y[\^c^a!\ ? o�c^KlZ�f�W{JLa!z�Z�R^R^o�Y i �<a!]'Z�f i
�=��o'R^R^KNZ�f i$qmr's � p P ��Z�K$Y[g'Y[\ i K U Ymf�c U Y~M Y[\VRdZ�fIM	K S �TR�a!M c U Y~Z ? �dY S c]K�KNc U c U YmKN\�Z'c U Y[\ U o'fbt i
c U Y*a!M KDo�\Vt M%Y[\Vc^a!\ ? o�c^KNZ�f KlR�]'\^Ymo�c^O @ o�cdcdYmfFabo�cdYmtEP-� U KyR�o�cdcdYmfFa	o�c^KNZ�f KlR�tbabY�cdZ�o'f�o'fFc^K S KNM	o�cdZ'\ @
\^Ymtba S c^KNZ�f Z'z$c U Y z�Z'\ S Y*M	\^ZAt	a S Ymt ?A@ c U Y~ONZ�o't!_ ? Ymo�\hKlf!]�n*abR S OlYmR-Z'z$c U Y*M%Z�R^c^a!\Vo'O|o�\Vn c U o�c S o'f
? Y Z ? RdY[\^g'Ymt �dabR^c ? Y[z�Z'\^Y c U Y�ONZ�o't5Rdc^o�\^c^R ? YmKyf!]~OlKNz�cdYmtIW �-a!]'Z�f Y[c�o'O P iEqmr's � p P

�-Z#K t!ZFYmR�c U Y ? \ho'Klfvo S[S Z�n~M	OlKyR U c U Y�Kyf�cdY[]'\Vo�c^KlZ�f5Z'z�n~Z,g'YmnkYmf�c^RLo S \^Z�R^R<OlKln ? RDc U o�c<o�\^Y
S Z�fFcd\^Z�OlONYmt ?A@ t	K [%Y[\VYmf�c S Y[\^Y ? \Vo'O U YmnkKlR^M U Y[\^YmR�
 � U Y:M	\VRdc~o'fbt RdZ�n~Y6K U o�ckRVa!\^Mb\VKyR^Klf!] M%fbtbKlf!]
KlR c U o�ckKyf�cdY[\ U YmnkKlRdM U Y[\VK SkS Z�nkn*abfbK S o�c^KNZ�f o S \^Z�R^R~c U Y S Z'\^M	abR S o'OlOlZ�R^abn t!ZAYmRkf!Z'c~RdY[Ymn cdZ ? Y
f!Y S YmR^RVo�\ @ z�Z'\kc U Y5`-Q ` Klf c U Y a	fbONZ�o'tbKlfb]�c^o'Rd�%P ` M	o�c^KNYmfFcNK�KNc U S Z�nkM	ONY[cdY5\^YmR^Y S c^KNZ�f Z'zLc U Y
S Z'\^M	a	R S o'OlOlZ�R^abn R U Z�K$Ymt*Y[gTKlt!Ymf S Y Z'z	f!Z'\Vnwo'OAo'fFc^K S KNM0o�cdZ'\ @ ONZ�K$Y[\VKyf!]-Z'z	c U Y$z�Z'\ S Y Klf�c U Y M%Z�R^c^a!\Vo'O
o�\Vn=M	\VKNZ'\ cdZwabf	ONZ�o'tbKlf!]vW��LKlo'OlONY[c i ��o'R^R^KNZ�f i ��o'R^RVo�\VKlf!Z i � � U o'OlKlO i%qmr'r � p P

�Lf!Y M Z�R^RVK ? KlOlKlc @ KlRDc U o�c�c U Y U YmnkKyRdM U Y[\^Y S Z�fFcd\Vo'Olo�cdY[\Vo'O�cdZkc U Y�o S c^Klg'Y U o'fbt S o'a	RdYmR ? Z'c U
c U Y�g'Z�Ola	f�c^o�\ @ o S c^KNZ�f)Z'z abfbOlZ�o'tbKlf!]�o'fbt)c U Y�`<Q%` Z'z*c U Y�M Z�Rdc^a!\Vo'O U o'f	t�P � U Y�`-Q ` nko @
? Y�]'Ymf!Y[\ho�cdYmt�gTKlo�KNM	R^KlOyo�cdY[\Vo'O�t!YmR S YmfbtbKlf!]wM	o�c U KDo @ R<Z'\ Klf U K ? KNcdZ'\ @ R^M	Klfbo'OEKyf�cdY[\VfbYma!\^Z�fbR*W{�|Kl]�a!\^Y
�AP q o p P � U KlR UF@ M Z'c U YmRVKlRkKlR~o�c�ZAtbt	R K�KNc U c U Y(M%fbtbKlf!] c U o�cwc U Y S Z�fFcd\Vo'Olo�cdY[\Vo'O U YmnkKlRdM U Y[\^YxcdZ
c U Y�M Z�Rdc^a!\Vo'O U o'fbt M	Olo @ Rxo nko �dZ'\�\VZ�ONY�Kyf c U Y�Mb\^ZTtba S c^KlZ�f Z'z�c U KlR ? Y U o,gAKlZ'\mPu`<fFc^K S KNM	o�cdZ'\ @
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R^Kln*abOlo�cdYmtxo'R�o tbo'nkM%YmfbYmt�R^Mb\VKlf!] n~ZTt!YmO�W �AP�~� � n phi K�KNc U Olo�cdY[\Vo'O z�\VK S c^KlZ�fbo'O S Z�n~M Z�f!Ymf�c^RmP6� U Y
Z ? �dY S c U o't�o*gTKN\^c^abo'O�K$YmKl] U cDZ'z��TP���A]*o'fbt S Z�abOytwZ�fbO @~? Y<n~Z,g'YmtvKyfwc U Y<g'Y[\^c^K S o'O tbKl\^Y S c^KNZ�f iA? a!c
S Z�abOlt f!Z'c�\^Z'c^o�cdY�Z'\�c^KNMEPD�TabnknkKyf!] c U Y�z�Z'\ S YmR�o S c^Klfb]kZ�f5c U Y�Z ? ��Y S c i c U Y S Z�n~M0a!cdY[\ S o'O S a	Olo�cdYmt
c U Y�o S[S YmONY[\Vo�c^KNZ�f Z'z c U Y�Z ? �dY S c i a!M�tbo�cdYmt KNc^RkM Z�R^KNc^KlZ�f i o'fbt3M%fbo'OlO @ S Z�n~M	a!cdYmt c U Y�\^YmR^abONc^o'fFc
z�Z'\ S YmR cdZ*c U Y U o'f	tbR�o S[S Z'\Vt	Klf!]*cdZ�c U YLR^o'n~YLR^a!\Vz�o S YLn~ZTt!YmO P:� U YmRdY<z�Z'\ S YmR K Y[\^Y<c U Ymfxo�MbM	OlKlYmt~cdZ
c U Y U o'fbtbR gTKlo~cdZ'\V}Aa!Y�nkZ'cdZ'\VR i c U abR S ONZ�R^Klf!]~c U Y�ONZAZ'MEP$� U Y U o�Mbc^K S z�Y[Ymt ? o S � K o'R S o'OlK ? \ho�cdYmtvcdZ
nko�c ShU c U Y�gTKlR^a	o'O�Rdc^Kln*abOla	R�o'fbt�c U Y*\^YmR^abOlc�Z'z6c U KyR-R^Kyn�abOyo�c^KNZ�fYKDo'R<c U Y S Z�fFgTKlf S Klf!]xKln~M	\^YmR^R^KNZ�f
Z'z�o'f5KlfFcdY[\Vo S c^KNZ�f K-KNc U o~\^Ymo'O�Z ? ��Y S c[P

Q:o�\^c^K S KNM0o'f�c^R'K$Z'\VY*o�RdM	OlKyf�c Z�f�Ymo SVU U o'f	t c U o�c4KDo'R-o�cdc^o ShU Ymt�cdZ�c U Y�M U o'f�cdZ�n t!Y[gTK S Y'P
� U Y6R^M	OlKlfFcEKlnkn~Z ? KlOlKSR[Ymt'K�\VKlR^cEo'fbtUM0f!]'Y[\ ��Z�KlfFc^REc U \^Z�a!] U Z�a!c�c U YOK U Z�OlY�YVXAM Y[\VKlnkYmf�c[P|� Z2g'Ymn~Ymf�c^R
Z'z:c U Y�a!MbM Y[\�OlKyn ? R$K Y[\^Y�\^YmR^cd\VK S cdYmtvcdZkc U Y�YmO ? Z#K �dZ�KlfFc�KlfxZ'\Vt!Y[\�cdZwo'OlONZ�K z�Z'\�c U Y S Z�n~M	abc^o�c^KNZ�f
Z'z:c U Y cdZ'\V}Aa!Y�]'Ymf!Y[\ho�cdYmt o�c�c U KyR ��Z�KlfFc�gTKlo~KlfFg'Y[\VRdY�t @ fbo'nkK S R[P
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� U Y�o'R^RdYmR^R^nkYmf�c�Z'z c U Y�`<Q ` o'fbt KNc^R�R S o'OlKlfb]�\^YmOlo�c^KNZ�fbR U KNM K�KNc U c U Y g'Z�Ola	f�c^o�\ @ o S c^KlZ�f z�\^Z�n
�TKlf!Ymnko�c^K S tbo�c^o�KyR~o�f!Z�fT_#cd\VKNgTKlo'O Mb\^Z ? ONYmn i ]�KNg'Ymf c U o�c~c U YvM UF@ R^K S o'O OyKlf!� ? Y[c K Y[Ymf c U Y U o'fbtbR
f!Y[YmtbR�cdZ ? Y S Z�fbR^KltbY[\^Ymt�Pk��f�M	o�\^c^K S abOlo�\ i c U YkM Y[\^c^a!\ ? o�c^KlZ�f Z'z c U YkM Z�Rdc^a!\Vo'O U o'f	t K�KlOlO|g�o�\ @ o'R
o�z�a	f S c^KNZ�f�Z'z�c U Y~RdM Y[Ymt�o�c_K U K ShU c U Y Z ? �dY S c KlRLOlKNz�cdYmt�PL�7z�c U Y~abfbONZ�o'tbKyf!]wo S c^KNZ�f�KlR-M Y[\^z�Z'\Vn~Ymt
n~Z'\^Y \Vo�M0KltbO @'i c U Y z�Z'\ S Y~Z�f c U Y M Z�Rdc^a!\Vo'O U o'fbt�K�KlOyO�t!Y S \VYmo'RdYkn~Z'\^Y \Vo�M	KytbO @ o'fbt�c U Y~\^YmRVabONc^Klf!]
M Y[\^c^a!\ ? o�c^KNZ�f:K�KlOlO ? Y�Olo�\^]'Y[\mP

�8K Z S Z�n~M	OlYmn~Ymf�c^o�\ @ o�MbM	\^Z�o SVU YmR K�KlOlO ? Y�abRdYmt cdZ�o'tbt!\^YmR^R6c U KlR�KlR^RVa!Y'P|�:KN\hRdc i�� cd\VK S � � cd\VK _
o'OlR�o�\^Y abR^Ymt cdZ ? \^Ymo���c U Y M U�@ R^K S o'OTOlKlfb� ? Y[cLK$Y[Ymfkc U Y o S c^KNZ�fbR:Z'z%c U YDc K Z U o'fbtbRmP:�Lf*c U YmRdY cd\hKlo'OlR i
c U Y M	o�\^c^K S KNM	o'fFcLKyR-M	\^Z,gTKlt!Ymt�K�KNc U c U Y~R^o'nkY U o�Mbc^K S o'fbt gTKlR^abo'O�z�Y[Ymt ? o S ��K U Ymf c U Y~abf	ONZ�o'tbKlf!]
o�\Vn n~Z2g'YmRkcdZ OyKNz�c*c U YvZ ? �dY S c[P � U Yxz�Z'\ S Y5Z�f c U YvM Z�Rdc^a!\ho'O o�\hn i$U Z�K$Y[g'Y[\ i KyR U YmOlt S Z�fbRdc^o'fFc
t!YmRdM0KNcdY SVU o'f!]'YmRwKlf�c U YvZ ? �dY S c � R~M Z�R^KNc^KNZ�f�P�` ONZ�K$Y[\hKlf!] Z'z-c U Y�z�Z'\ S Y5Klf�c U YvM Z�Rdc^ab\Vo'ODo�\Vn Klf
o'fFc^K S KNM	o�c^KNZ�f�Z'z�abfbOlZ�o'tbKlf!]5R U Z�abOlt OlYmo't cdZ o�tbZ#K�f K o�\ht�t!Y��0Y S c^KNZ�f Z'z�c U Y U o'f	t�P ��\VK S ��cd\hKlo'OlR
c U abRkMb\VZ,gTKlt!Y o'f4abf S Z�fFc^o'nkKlfbo�cdYmt o'R^RdYmR^RVn~Ymf�c�Z'z c U Y�z�Y[YmtT_#z�Z'\ KDo�\Vt S Z�nwnko'fbt W{J<KlYmt!\VK ShU RdYmf i
��Y[\VRdc @ fbYmf i ��Z�f i ��Y U nko'f i �=��gF\ @'i ���'��� 4 ��abn Y[c�o'O P i qmr'r � p P �-Z#K Y[g'Y[\ i6? Y S o'abRdY�cd\VK S ��cd\hKlo'OlR
}AabK S �TO @~SVU o'f!]'YLc U Y ? Y U o,gAKlZ'\�Z'zEc U Y<M	o�\^c^K S KNM	o'fFc^R-W{RdY[YL� U Z'\^Z�ab] U nko'f �u� U o'tbn~Y U \ i ���'�'� phi c U Y
fAabn ? Y[\ Z'z:c U YmRdY cd\hKlo'OlR U o'R�cdZ ? Y<\VYmRdcd\VK S cdYmt�P

�AY S Z�fbt i c U Y z�Z'\ S YmR�]'Ymf!Y[\Vo�cdYmt ?A@ c U Y M Z�Rdc^a!\ho'O|o�\hn Z�f�fbZ'\Vnko'O|cd\VKlo'OlR S o'f ? Y Klf!z�Y[\^\^Ymt
z�\^Z�n=c U Y��TKlf!Ymnwo�c^K S R Z'z:c U Y�o�\Vn i K U KlOlYLo S[S Z�a	f�c^Klfb]kz�Z'\-c U Y�KlnkM%Ymf	tbKlf!]�z�Z'\ S YmRmP � U KlR o�MbMb\^Z�o ShU
KlfFg'Z�ONg'YmR�KlfFg'Y[\VRdY�t @ f	o'nkK S R o'fbt(K�KyOlO ? Y�tbYmR S \VK ? YmtxKlfvt!Y[c^o'KlO ? YmOlZ#K�P
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��Z*Rdc^o�\Vc o�cd\VKlo'O i M	o�\^c^K S KlM	o'f�c^R$OlKNz�cdYmtkc U Y<Z ? �dY S c K-KNc U YmKNc U Y[\$c U YLONY[z�c�Z'\ \VKN] U c U o'f	tkcdZ~o�gTKlR^abo'OyO @
RdM Y S K M	Ymt U YmKN] U c i �2_ � S n o ? Z,g'Ywc U Y �	ZAZ'\ Z'zDc U Y@K$Z'\V�ARdM0o S Y i o'fbt U YmOlt�KNc�Klf c U KyRL\^Y[]�KNZ�f�z�Z'\��
R[P�� f YVXAcdY[\Vf	o'O _ abfbONZ�o't	Klf!]xcd\VKlo'OlRLc U Y S Z�n~M	a!cdY[\*KlfbKNc^Klo�cdYmt�c U Y�abfbONZ�o'tbKyf!]�o�c�o'fIabf!Mb\VYmtbK S c^o ? ONY
c^Kln~YwM%Z�Kyf�c c U Y[\VYmo�z�cdY[\mPv� U Y S Z�n~M	a!cdY[\*R^Kln*abOlo�cdYmt�c U Y�a!M<K o�\ht�z�Z'\ S Y�o S c^Klf!] Z�f c U YwZ ? ��Y S c�cdZ
nkKlnwK S z�Z'\ S Y~]'Ymf!Y[\Vo�cdYmt ?A@ c U Y a	fbONZ�o'tbKlfb] U o'fbt tbab\VKlf!]wf	o�c^a!\Vo'O:abfbONZ�o't	Klf!]�W{R^Y[Y �:KN]�ab\^Yk�AP � ?%p P
� U Y<n~Z,g'YmnkYmf�cDZ'zEc U Y-Z ? �dY S c o'fbt�z�Z'\ S YmR Z�fwc U Y-M Z�Rdc^a!\Vo'O U o'fbtNK Y[\^Y S Z�n~M	a!cdYmt�cdZ*Mb\^Z,gTKlt!Y-c U Y
\^Ymo'OlKyRdc^K S Kln~M	\^YmR^R^KNZ�fxZ'z6o�n~Z,gTKlf!]wZ ? ��Y S c[P�� U Y�Z ? �dY S c'KDo'R<abfbONZ�o't!Ymt o�c�c U \^Y[Y*tbK [ Y[\^YmfFc�RdM Y[YmtbR
c U o�c*tbK [ Y[\^Ymt�f!Z'c^K S Ymo ? O @ z�\^Z�n Ymo SVU Z'c U Y[\mPx� U YkR^a ? ��Y S c^R]K$Y[\^Y�Klf!z�Z'\Vn~Ymt Z'zDc U Ykz�Z'\^c UbS Z�nwKlf!]
RdM Y[Ymt�Z�f YVXAcdY[\Vf	o'O _ abfbONZ�o't	Klf!]5cd\VKyo'OlR ?A@ c U YxMb\VYmRdYmf�c^o�c^KlZ�f�Z'z�c U Y(K$Z'\Vt � R^OlZ#K �Ti � nkYmtbKlabn � Z'\
� z{o'Rdc � P

�Lf R^YmONzy_ a	fbONZ�o'tbKlfb]�cd\VKyo'OlR i c U Y abfbONZ�o't	Klf!] U o'fbt KDo'RkM Z�R^KNc^KlZ�f!Ymt o�MbMb\^Z#XTKynko�cdYmO @ � S n
? YmONZ#K c U Y�Z ? ��Y S c � R U o'fbtbOlY'P `HOlo�cdY[\ho'OEz�Z'\ S YPM	YmOyt U YmONM YmtvcdZ�nko'KlfFc^o'Klf5c U Y U o'fbt Kyfvc U Y S Z'\V\^Y S c
M Z�R^KNc^KNZ�fEP�J U Ymf c U Y abfbOlZ�o'tbKlf!] U o'fbt5\^Ymnwo'Klf!Ymt�Rdc^o ? ONY�z�Z'\���R<o'f	t�tbKyt f!Z'c<cdZ�a SVU c U Y*Z ? �dY S c i
o'f5o'abt	KNcdZ'\ @ Rdc^o�\^c^Klf!]kRVKN]�fbo'O KDo'R M	Olo @ Ymt�P�Q:o�\^c^K S KNM0o'f�c^R8K Y[\^Y�KyfbRdcd\Va S cdYmtxcdZ�OlKNz�c c U Y Z ? ��Y S c K�KNc U
c U Y~abfbOlZ�o'tbKlf!] U o'fbt Klf Z�fbY RVn~ZFZ'c U n~Z'c^KlZ�f i K�KNc U Z�abc-RdcdZ'MbM0Klf!]:K U Ymf�c U Y U o'fbt M	\VRdc-cdZ�a SVU Ymt
c U Y Z ? �dY S c[P$� U YLcd\VKlo'O Ymfbt!Ymt(K U Ymfxc U Y Z ? �dY S c U o'tx\^Ymo ShU Ymt o U YmKN] U c Z'z q � S n o ? Z2g'Y�c U Y �	ZAZ'\
Z'z�c U Y4K Z'\^�TRdM	o S Y'P��bY[Ymt ? o S �vo ? Z�a!cDc U Y RdM Y[Ymt�Z'z�c U Y abf	ONZ�o'tbKlf!]*o S c^KNZ�f i z�\^Z�n c U Y n~Z�n~YmfFc c U Y
abfbOlZ�o'tbKlf!] U o'fbt5cdZ�a SVU Ymt�c U Y�Z ? ��Y S c<abfFc^KlO�c U Y�Ymf	t5Z'z�c U Y�cd\hKlo'O i KDo'R�]�Klg'Ymf�P Q:o�\^c^K S KNM	o'fFc^R�K Y[\^Y
KlfbR^cd\Va S cdYmt�cdZ5abfbONZ�o't�c U Y Z ? �dY S cLo�c�o�\Vo'fb]'Y*Z'z RdM Y[YmtbR i o�MbMb\^Z#XTKynko�cdYmO @ nko�c ShU Klf!]xc U Z�R^Y*Z'z o'f
YVXTcdY[\Vfbo'O _ abf	ONZ�o'tbKlf!] S Z�fbtbKlc^KNZ�f�P~� U Y~Z ? �dY S c U o'tIcdZ ? Y~M	Olo S Ymt ? o S ��Z�f c U Y �	ZAZ'\�cdZ Rdc^o�\Vc�c U Y
f!YVXTc�cd\VKlo'O#P

� U Y-YVXAM Y[\VKyn~Ymf�c ? Y[]�o'f K�KNc U YmKN] U c�Mb\Vo S c^K S Y-cd\VKyo'OlR�Klfwc U Y�YVXTcdY[\Vfbo'O%abfbOlZ�o'tbKlf!] S Z�fbt	KNc^KNZ�f
o'fbt�R^K XTcdY[Ymf Mb\ho S c^K S Y�cd\VKyo'OlR�Klf5c U Y*R^YmONzy_ a	fbONZ�o'tbKlfb] S Z�f	tbKNc^KNZ�f i YmKN] U c'K�KNc U Ymo SVU U o'fbt�P � U KlR�KDo'R
z�Z�OlONZ#K Ymt ?A@vq ��cdYmR^c ? ONZ S �TR6\habfkKlf~c U Y�Z'\Vt!Y[\$Z'z c K Z�YVXTcdY[\Vfbo'O i z�Z�a!\�RdYmONz�_ abfbOlZ�o'tbKlf!] i cLK$Z*YVXAcdY[\hfbo'O
o'fbtQM%fbo'OlO @'i z�Z�a!\�R^YmONzy_ a	fbONZ�o'tbKlfb] ? OlZ S �AR[P�� U Y~M Z�Rdc^a!\ho'O U o'fbtIo'ONcdY[\hfbo�cdYmt ? Y[c K Y[Ymf ? ONZ S �AR�o'fbt
c U Y Rdc^o�\^c^Kyf!] U o'fbt:K o'R S Z�abfFcdY[\ ? o'Oyo'f S Ymt ? Y[c K Y[YmfvR^a ? �dY S c^R[P6��o ShUx? ONZ S � S Z�f	R^KlRdcdYmtxZ'z����~cd\hKlo'OlR i
z�\^Z�n K U K SVU R^KSX�K Y[\^Y�\Vo'f	t!Z�nkO @ RdYmONY S cdYmtkcdZ ? Y cd\hK S � cd\VKlo'OyR[P�� f~cd\VK S �*cd\hKlo'OlR i c U Y�gAKlRVabo'OTz�Y[Ymt ? o S �
o'fbt�c U YLz�Z'\ S Y z�Y[Ymt ? o S ��cdZ~c U Y abfbONZ�o'tbKyf!] U o'fbt:K Y[\^Y Klt!YmfFc^K S o'O%cdZkf!Z'\Vnko'O0cd\VKlo'OyR[P ��Z�K$Y[g'Y[\ i c U Y
z�Z'\ S Yvo�MbM	OlKNYmtIcdZ�c U Y�M Z�Rdc^a!\ho'O U o'f	t Z�f�c U YmRdYxcd\VKlo'OyR]KDo'R U YmOlt S Z�fbRdc^o'fFc o�c c U Y�]'\Vo,gAKNc^o�c^KlZ�fbo'O
z�Z'\ S Y�Z'z|c U Y�Z ? �dY S c i �!P r �=W{�:KN]�a!\VY��AP ��o i S�i t!Z'cdcdYmt OlKlf!YmR p P

��������� � ��>��b
�+1� .�&6�6��3 � �!+

�:KN]�a!\^Yx�AP � t!Y[M	K S c^R�c U Y�z�Z'\ S YmR*Kyf�g'Z�ONg'Ymt Klf�c U YxabfbONZ�o't	Klf!]5c^o'Rd�%P ��f�c U Y�YVXTo'nkM	ONYxR U Z#K-f i c U Y
M	o�\^c^K S KNM	o'fFc U Z�OytbR*c U YxZ ? ��Y S c K�KNc U c U Y5ONY[z�c U o'fbt ?F@ Mb\^ZTtba S Klf!]�o'f o't!Ym}Aabo�cdYvcdZ'\V}Aa!Y5o�c~c U Y
YmO ? Z#K ��Z�Kyf�c[P�� U KyR�cdZ'\V}Aa!Y�cd\Vo'fbRVOlo�cdYmR�cdZ�c U Y-Kyf�cdY[\Vf	o'OlO @ ]'YmfbY[\Vo�cdYmt�z�Z'\ S Y W����
	 p o�c$c U Y S Z�fbfbY S c^KNZ�f
M Z�KlfFc ? Y[c K Y[Ymf Z ? �dY S c�o'f	tIM U o'fFcdZ�n t!Y[gAK S Y�W S o'OlONYmt M	KNg'Z'c�M Z�KlfFc�Klf c U Ykz�Z�OlONZ#K-Klf!] p Pv�!Z'\ R^Kln _
M	OlK S KNc @'i o'OlO�z{a!\^c U Y[\Do'f	o'O @ R^YmR8K�KlOlO ? Y ? o'RdYmt5Z�fvc U Y z�Z'\ S YmR�o�c�c U Y M	KNg'Z'c�M Z�KlfFc i \Vo�c U Y[\�c U o'f ��Z�KlfFc

q �
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A. External Unloading (Control)
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B. Self unloading (Control)
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C. Degeneration Patient
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Z'z�c U YxabfbOlZ�o'tbKlf!] U o'f	t Z�f�c U Y�Z ? �dY S c[P�� U KlR�g�o'Ola!YxKlR�RVOlKN] U c^O @ Ymo�\VOlKNY[\*c U o'f�c U Y�Z�fbRdY[c*Z'z�c U Y
����X \^Ymtba S c^KNZ�fwKlf�c U Y ? K S Y[M	R$Z'z�c U Y-M Z�Rdc^a!\ho'O	o�\Vn Klf�o�RVKlnkKlOlo�\$c^o'Rd��W{RdY[Y �<a!]'Z�f�Y[c o'O P i�qmr's � p P
�!Z'\-c U Y S Y[\^Y ? YmOlOlo�\�M	o�c^KNYmfFc^R i c U Y�Z�f	RdY[c�Z'z:c U Y�`<Q%`�KDo'R�Ymo�\hOlKNY[\ i Klf5R^Z�n~Y S o'RdYmR-n~Z'\^Y�c U o'f q �'�
nkR M	\VKNZ'\ cdZkc U Y ? Y[]�Klf	fbKlf!]*Z'z:c U Y�abfbONZ�o't	Klf!] o S c^KNZ�f�P

�6gTKlt!Ymf S Y<z�Z'\�o*\Vo'f!]'Y Z'z�c^o'Rd�AR�R^a!]']'YmRdc^R c U o�c c U Y S Y[\^Y ? YmOlOlabn KlR KlfFg'Z�ONg'Ymtxc U YLc^KlnkKyf!]�Z'z
n~Z2g'Ymn~Ymf�c S Z�nkM%Z�fbYmf�c^R o S \^Z�RVR ��Z�KlfFc^R[P �!Z'\ YVX!o'n~M	ONY i K U Ymf c U \VZ#K�Klfb]�o ? o'OlO�K�KNc U o'f�Z,g'Y[\Vo�\hn
M	KNc ShU�i c U YwZ'M YmfbKlfb]5Z'z c U YNM%f!]'Y[\�KlR�c^Kln~Ymt�RdZ c U o�c�c U Y ? o'OlO�KyR�\^YmONYmo'R^Ymt K U Ymf c U Y U o'fbt KlR�Klf
c U Yvg'Y[\^c^K S o'O M Z�R^KNc^KNZ�f W �-Z'\^Y i JIo�cdc^R i ��o�\Vc^Klf i � ��KlOlOlY[\ i�qmr'r � p P ��f M	o�c^KNYmfFc^R@K�Klc U S Y[\^Y ? YmOlOlo�\
ONYmR^KlZ�fbR i c U Y�cdYmnkM%Z'\ho'O!g1o�\hKlo ? KlOlKlc @ Z'z c U Y�\VYmONYmo'RdY�M Z�KlfFcWK�KNc U \^YmR^M%Y S c�cdZ�c U Y�M Z�R^KNc^KlZ�f�Z'z c U Y U o'fbt
KlR R^Kl]�fbK M S o'fFc^O @ Kyf S \^Ymo'RdYmt W{��Kynknko'fbf i JIo�cdc^R i � �-Z'\^Y i qmr'r'r�phi:S o'a	R^Klf!]vc U Y~c U \^Z#K�R�cdZ ? YkONYmR^R
o S[S a!\Vo�cdY'P

JLKNYmf!Y[\*Y[c~o'O P W qmr's'r�p R^c^abtbKNYmt�o'f�c^K S KNM	o�cdZ'\ @ M Z�Rdc^ab\Vo'O�o't��^abRdc^nkYmf�c^R Klf�Rdc^o'f S YxMb\VKNZ'\�cdZ
K U Ymf�c U Y~o�\VnwR o�\^Y~\Vo'KlRdYmt�cdZ ? Y*M	o�\Vo'OlONYmO�cdZvc U Y~]'\^Z�a	fbt�P���Z S Z�abf�cdY[\ho S c�c U Y \^YmR^abOlc^o'f�c KlfFcdY[\d_
o S c^KNZ�f�cdZ'\V}Aa!YmR i c U Ywc^K ? Klo'OlKlR o'fFcdY[\VKNZ'\xW{o'f!�AOlY �	YVXTZ'\ p KlR�o S c^KNg�o�cdYmt Mb\hKNZ'\�cdZ c U Y�t!YmONcdZ�KytIn�a	R S ONY
W�Mb\VKyn~Y n~Z,g'Y[\ z�Z'\$o�\VnH\Vo'KlR^YmR p�?F@ n~Z'\VY c U o'f ����nwR[P|`<R�Kyf c U Y�Mb\^YmR^Ymf�c6Rdc^a	t @'i M	o�c^KNYmfFc^ROK-KNc U ? K _
Olo�cdY[\Vo'O S Y[\^Y ? YmOlOlo�\6o�cd\^Z'M UF@ R U Z�K$Ymt�o'f~Z,g'Y[\Vo'OyObMb\^YmR^Y[\^g'Ymtko'fFc^K S KNM	o�cdZ'\ @ \^YmRdM Z�fbR^Y i�? a!c�c U Y c^KynkKlf!]
Z'z�c U Y~\^YmRdM Z�fbRdY�K o'R o ? f!Z'\Vnko'O �-c U Y ? a!\VR^c-Z'z$c U Y~c^K ? Klo'OyKlR�o'fFcdY[\VKNZ'\ Z'z�cdYmf�Mb\^Y S YmtbYmt�c U Yko S c^KNZ�f
?A@ nkZ'\^Ykc U o'f q �'� nkR�o'f	t RdZ�n~Y[c^Kyn~YmR�Y[g'Ymf�R^a ? R^Kyt!Ymt ?F@ c U Y�c^Kln~Y~c U YkM Y[\^c^ab\ ? Klf!]�YV[ Y S c^R�Z'z
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JLKNYmt!\VK SVU RdYmf i ���'��� p P
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 � f!Y<Kyf�cdY[\^YmR^c^Klf!]�z�Ymo�c^a!\^Y<Z'zEc U Y S a!\^\^YmfFc \^YmR^abONc^R$KlR$c U o�c$c U Y<`<Q `)Z S[S ab\VR
S Z�fbR^KyRdcdYmf�c^O @ Ymo�\VO @ Kyf S Y[\VY ? YmOyOlo�\-M0o�c^KNYmf�c^RmP�� U KlR-\^YmR^abOlc<KlR<R^KlnwKlOlo�\�cdZvc U o�cLR^Y[Ymf�Klf Z'c U Y[\ c^Kln~Ymt
n~Z2g'Ymn~Ymf�c^R W{JLKNYmf!Y[\�Y[c<o'O P iEqmr's'r 40Q|Y[\^\VY[cdc�Y[c�o'O P iEqmr'r � 4 ��Klnwnko'fbf�Y[c�o'O P i�qmr'r'r�p P
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cdZvc U Y S Y[\^Y ? YmOlOla	n ONYmo't cdZ5Kyfbo S[S a!\Vo S KNYmR Kyf c^KlnwKlf!]�W��7gA\ @ Y[c�o'O#P i ���'��� phi c U Y Ymo�\VO @ Z�fbRdY[cLZ'z c U Y
`<Q%` nkKN] U ckKlf S \VYmo'RdYvc U Y5OlKN�'YmOyK U ZAZAt c U o�ckc U Yv\^YmR^M%Z�f	RdYvKlR~KlfbKNc^Kyo�cdYmt�M	\VKNZ'\ cdZIc U Y5abf	ONZ�o'tbKlf!]!P
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abfbKyOlo�cdY[\Vo'O%M	o�c^KNYmfFc^R[P
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?A@ K U K SVU c U Y S Y[\^Y ? YmOlOlabn YmfbR^ab\^YmR o S[S a!\Vo�cdY�c^KlnkKlf!]~o S \^Z�RVR�tbK [ Y[\^YmfFc ��Z�Kyf�c^R�o'f	tvn~ZAt	o'OlKNc^KNYmR[P�`<R
R^a!]']'YmR^cdYmt ?F@ � U o ShU o'fbt S Z�OlONYmo�]�a!YmR�W{� U o SVU Y[c6o'O P i0qmr'r � p o S c^KNgTKNc @ Klf*c U Y t!Y[Y[M S Y[\^Y ? YmOlOlo�\�fAa S ONYmK
nko @ \^Y��0Y S c|M Z�R^RVK ? ONY S Z�n~M Z�f!Ymf�c^R:Z'z%o'f~o S c^KNZ�f�P�� U Y \^YmONYmo'R^Y Z'z0Klf U K ? KNcdZ'\ @ Klf!M0a!c�z�\^Z�nHQ�ab\^�AKyf��dKlY
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o'tbo�Mbc^Klg'Y$c^KlnwKlf!] i f!Z'\Vnko'OlO @ Ymf	R^a!\^Ymt ?F@ c U Y S Y[\^Y ? YmOlOlo�\ S Z'\^cdYVX i K$Z�a	Olt ? Y$M%Y[\Vc^a!\ ? Ymt�PE� U KyR K Z�abOlt
ONYmo't cdZ5o'f Ymo�\VO @ KlfbKlc^Klo�c^KNZ�f Kyf�\VYmRdM Y S c cdZ5o�R^c^Kln�a	OlabR i o'R�KlR<c U Y S o'RdYkZ'z$Y @ Y ? OlKlfb��_ S Z�fbt	KNc^KNZ�fbKlfb]
W{Q|Y[\^\^Y[cdcLY[c-o'O#P i|qmr'r � p Z'\ Klfv\^YmOyo�c^KNZ�f cdZxokg'Z�Oyabf�c^o�\ @ o S c^KNZ�f o'R�z�Z�abfbt U Y[\^Y�W{R^Y[Y*o'OlR^Z�JLKNYmf!Y[\-Y[c
o'O P i�qmr's'r�p P�` S[S Z'\Vt	Klf!]�cdZ�c U KlR UF@ M%Z'c U YmR^KlR i c U Y S Y[\^Y ? YmOlOlo�\ S Z'\^cdYVX S ZFZ'\Vt	Klfbo�cdYmR o S c^KNZ�f f!Z'c ?F@
o S c^KNg'YmO @ KlfFcd\^ZAt	a S Klf!]�f!Y6K=n~Z,g'Ymn~YmfFc S Z�n~M Z�f!YmfFc^R i6? abc�\Vo�c U Y[\ ?F@ R S abONMbc^Klfb] c U YxMb\^Y[YVX!KlRdcdYmfFc
\^YmRdM Z�fbR^Y~W{� U o SVU Y[c�o'O P i�qmr'r � p P
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��f U Ymo'ONc UF@�S Z�fFcd\^Z�O�M	o�\Vc^K S KNM	o'fFc^R<c U YkR^KSR[Y~Z'z c U Yk`<Q%` KDo'R \^Ymtba S Ymt�o�z�cdY[\�c U Y~YVXAM Y[\VKNYmf S Y*Z'zDo
t!Z�K�f,KDo�\VtktbY��	Y S c^KNZ�f~Z'z%c U Y U o'fbt Z�fkcd\VK S �*cd\VKlo'OyR[P|� U KlR:o't��^abRdc^n~YmfFcWK o'R$o ? RdYmfFc6Klf c U Y ? KyOlo�cdY[\Vo'O
S Y[\^Y ? YmOlOlo�\ M0o�c^KNYmf�c^R-o'fbtvKlfxc U Y�abfbKlOlo�cdY[\ho'O0M0o�c^KNYmf�c^R K U Ymfxc U Y�M%Z�R^c^a!\Vo'O U o'fbt(KDo'R�KlM	R^KlONYmRVKNZ�fbo'O P

� U KyR@M0fbt	Klf!]IMb\VZ,gTKlt!YmR�R^a!MbM Z'\^ckz�Z'\xc U Y U�@ M Z'c U YmR^KlRwc U o�cxc U Y S Y[\^Y ? YmOlOlabn o'tbo�Mbc^KNg'YmO @
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c^o�c^KNZ�f S o'f ? Y z�Z�abfbt�z�Z'\ YVX!o'n~M	OlY�K U Ymf�M	o�c^KNYmfFc^R o�\^Yko'Rd�'Ymt�cdZvc U \VZ#K ? o'OlOyR-o�c�oxc^o�\^]'Y[c]K U KlONY
K Ymo�\VKlf!]kM	\VKlR^n=]�Oyo'R^RdYmR[P�e<fbOlKN�'Y U Ymo'ONc UF@ M0o�\^c^K S KNM	o'fFc^R i%S Y[\^Y ? YmOlOlo�\�R^a ? ��Y S c^R�z�o'KyOEcdZ�o't	o�Mbc�cdZ�c U Y
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� s



��������� (�
��	+1�b
'>��	.H� (<� �%���'�b
 �T�b
�� � �0 #� 
 #�	+�� ����+
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M	o�c^KNYmfFc p tbKlt�YVX U K ? KNcLo'f�o'fFc^K S KNM	o�cdZ'\ @ \^YmRdM Z�fbRdY'P*� U KlR'KDo'R�n~Z�Rdc S ONYmo�\VO @ R U Z�K�f ?F@ c U Y~t!Z�K�fT_
KDo�\Vt t!Y��	Y S c^KNZ�f Z'z6c U Y*M Z�Rdc^ab\Vo'O U o'fbt�Z�f cd\VK S � cd\VKlo'OlR[P���Z'\^Y[Z2g'Y[\ i o'R o�]'\^Z�a!M i c U Y*R^K R[Y*Z'z$c U Y
`<Q%` K o'R~RVKlnkKlOlo�\�cdZ c U o�c Z ? RdY[\^g'Ymt Klf�c U Y S Z�f�cd\VZ�ODM	o�\^c^K S KNM0o'f�c^R[P �-YmKNc U Y[\ c U Yvo�c^o7XTKyo�\ho�c^Klf!]
f!Z'\ c U Y YVXTcdYmfFc Z'z�c U Y�OlYmR^KNZ�f S Z'\^\^YmOlo�cdYmt(K-KNc U c U Y R^KSR[YLZ'z|c U Y�`-Q `�Pb�6g'YmfvKlfxc U Y<c U \^Y[Y M	o�c^KNYmfFc^R
K�KNc U tbo'nwo�]'YkcdZ5c U Ykt!YmfFc^o�cdYwfAa S ONYmabR i c U Y~`-Q ` tbKlt f!Z'c�o�MbM Ymo�\ cdZ ? Y \^Ymtba S Ymt�Kyf�R^KSR[Y'P � U Y
S Y[\^Y ? YmOlOlo�\�]'\^Z�a!M o'OlR^Z�R U Z�K$Ymt�f!Z'\Vnko'O�RdM Y[YmtT_ t!Y[M Ymfbt!YmfFc�R S o'OlKlfb]~Z'z|c U Y�`<Q%`�P0� U Y�t!Y S \^Ymo'RdY*Klf
c U Y�cdZ'\V}FabYk]'Ymf!Y[\Vo�cdYmt o�c�c U YkYmO ? Z#K ��Z�KlfFc�Z'z c U YwM%Z�R^c^a!\Vo'O6o�\Vn \^Y��	Y S cdYmt�c U Y�R^M%Y[Ymt o�c]K U K SVU
c U Y�a	fbONZ�o'tbKlfb] U o'f	tvo�MbMb\^Z�o ShU Ymt o'fbtvOyKNz�cdYmtxc U Y�Z ? �dY S c[P

� U YmR^Y8M0fbtbKyf!]�R�nko @ R^ab]']'YmRdc�c U o�c$c U Y-Kyf�cdY[\Vf	o'OT\^Y[Mb\^YmRdYmfFc^o�c^KNZ�f�c U o�c6]'Ymf!Y[\ho�cdYmR$c U Y�`-Q `
KlRxRdcdZ'\^Ymt4Z�a!c^RVKlt!Y�Z'z�c U Y S Y[\^Y ? YmOlOlabn5P �<abnko'fbRxo�\^Y�f!Z'c ? Z'\Vf K�KNc U c U Y�o ? KlOlKlc @ cdZ Mb\^ZTtba S Y
o'f o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\ho'O o't��da	Rdc^n~YmfFckKlf c U Y S Z�fFcdYVXAc�Z'z-c U Y ? Klnko'fAabo'O abfbOlZ�o'tbKlf!]�c^o'Rd�!4�c U Y
o'fFc^K S KNM	o�cdZ'\ @�? Y U omgTKNZ'\ KlRLo S }Fa	KN\^Ymt�\Vo�c U Y[\�Olo�cdY~Klf OlKNz�Y i ? Y[c K Y[Ymf c U Y~o�]'Y~Z'z ��o'fbt ��W#� SVU nkKNc R i
��o�\^c^Klf i � `-R^RVo'Klo'f�cdY i ���'��� p P J U KlONY KNc�KlRwOlKl�'YmO @ c U o�cwc U Y S Y[\^Y ? YmOlOlabn K o'R�KlfFg'Z�ONg'Ymt Klf c U Y
o S }AabKlR^KNc^KlZ�f Z'z�c U KyRk\^YmRdM Z�fbR^Y�W{RdY[Y � U o�M	cdY[\ � phi c U Y�o S c^a	o'O-]'YmfbY[\Vo�c^KNZ�f4Z'z�c U Y `-Q ` nwo @ ? Y
KlfbtbY[M%Ymf	t!Ymf�c Z'z S Y[\^Y ? YmOlOlo�\�Rdcd\ha S c^a!\^YmR[P

� U Yxt!Y ? o�cdY K U Y[c U Y[\~f!Y6K=n~Z'cdZ'\ ? Y U omgTKNZ'\VR o�\^YvRdcdZ'\VYmt Klf c U Y S Y[\VY ? YmOyOlabn Z'\kKNz�KNc KlR
Z�fbO @ Kyf�g'Z�ONg'Ymt�Klf�o S }Fa	KlR^KNc^KNZ�f�o'fbt�n~ZAt	K M S o�c^KNZ�f Z'z6c U YmRdY*M	o�cdcdY[\VfbRLKlR S YmfFcd\Vo'O:Klf nko'f @ o�\^Ymo'RLZ'z
S Y[\^Y ? YmOlOlo�\�\VYmRdYmo�\ SVU P6�!Z'\�YVX!o'n~M	ONY i KNc�\^Ymnko'Klf	R6abf S ONYmo�\WK U Y[c U Y[\�ONYmRVKNZ�fbR:cdZ�c U Y S Y[\^Y ? YmOlOlo�\ S Z'\^cdYVX
o ? Z�OlKlR U Mb\^Y[gTKNZ�abR^O @ ONYmo�\hf!Ymt S Z�fbt	KNc^KNZ�f!YmtwY @ Y _ ? OlKlf!�~\VYmRdM Z�fbRdYmR$Z'\$Z�fbO @ Kln~M	o'KN\�c U Y<o S }AabKlRVKNc^KNZ�fkZ'z
f!Y6K Z�f!YmRkW{`DcdcLK$YmOlO6Y[c�o'O P i ���'��� 4�Q|Y[\^\^Y[cdc Y[c o'O P i6qmr'r � 4.J�ZAZAt!\ha�[0_ Q:o�� i ��o,g'Z�fbt i � � U Z�nkM	RdZ�f i
qmr's � p P��!Z'\ U abnwo'f~R^a ? �dY S c^R�KNc U o'R ? Y[Ymf*z�Z�a	fbt c U o�c S Y[\^Y ? YmOlOlo�\�tbo'nwo�]'Y�Kln~M	o'Kl\VR�c U Y�o S }FabKyR^KNc^KNZ�f
Z'z�o�f!Y6K S Z�f	tbKNc^KNZ�f!Ymt Y @ Y ? OlKlf!� \^Y��0YVX%P �-Z#K Y[g'Y[\ i o S Z�fbt	KNc^KNZ�f!Ymt Y @ Y ? OlKlf!� \^YmR^M%Z�f	RdY5c U o�cxKlR
o S }AabKN\^Ymt g'Y[\ @ Ymo�\VO @ Klf OyKNz�Y i c U Y S ONZ�RVa!\^Y�Z'z�c U Y�Y @ YmR(K U Ymf gTKNY6K�Kyf!]�o�\Vo�M	Klt	O @ o�M	Mb\^Z�o SVU Klf!]
Rdc^Kln*abOla	R i KDo'RkabfbKlnkM	o'KN\^Ymt�Klf c U Y RVo'n~Y5R^a ? �dY S c^R W � \Vo ShU o i � U o�Z i JIabfbt!Y[\hOlK SVUEi � Z'\V\VKlR^R @'i �
� ONZAYmt!YmO i�qmr'r � p P �-Z#K Y[g'Y[\ i Klf�c U KyR o'f	t�c U Y S ab\^\^YmfFcDR^c^abt @'i c U YLYVXAcdYmfFc Z'z�c U YLOlYmR^KNZ�f�cdZ c U Y t!Y[Y[M
S Y[\^Y ? YmOlOlo�\~fAa S ONYmK i YmRdM Y S Klo'OlO @ cdZ�c U Yvz{o'Rdc^KN]�Kyo'O o'f	t Klf�cdY[\VM%Z�RVKNc^abR*fFa S OlYmabR i KDo'R U o�\Vt�cdZIo'R^RdYmRVR[P
� U YLM Z�R^R^K ? KlOlKNc @ \VYmnko'KlfbR c U o�c c U Y `<Q ` K Z�abOlt ? Y RdY[g'Y[\^YmO @ \^Ymtba S Ymtvo�z�cdY[\ S Z�n~M	ONY[cdY�t	o'nko�]'Y cdZ
o'OlO S Y[\^Y ? YmOlOyo�\�Rdcd\Va S c^a!\VYmR[P

�<c U Y[\�R^cd\Va S c^a!\^YmRLc U o�c�nkKN] U c<M0Olo @ o�\VZ�ONY~Klf�c U Y~]'Ymf!Y[\Vo�c^KNZ�f o'fbt RdcdZ'\Vo�]'YkZ'z c U Y~`-Q `
Klf S Oyabt!Y~n~Z'cdZ'\ S Z'\^cdYVXIZ'\ �T��` S Z�f�cd\ho'Olo�cdY[\Vo'O$cdZ c U Y�M%Z�R^c^a!\Vo'O U o'fbt i�S Z�fbR^KyRdcdYmf�c�K�KNc U c U Y�Z ? _
RdY[\^g�o�c^KNZ�f Z'z Mb\^Z�f!Z�abf S YmtIt!YVM S KNc�KlfIc U Yw]'Ymf!Y[\Vo�c^KNZ�f�Z'z�`-Q `<R�Kyf U YmnkKNM0ONY[]�K S M	o�c^KNYmfFc^RxW � Ymf	fbKlR
Y[cvo'O P i�qmr'r � 4��<Klo'OyONY[cwY[cvo'O P i�qmr'r � p P ��Z o S[S Z�abfFcvz�Z'\xc U Y�\^YmOlo�c^Klg'YmO @ Mb\^YmRdY[\Vg'Ymt S ZAZ'\VtbKyfbo�c^KNZ�f
? Y[c K Y[Ymf c U Y U o'f	tbR Klf S o'OlONZ�RdZ'cdZ�n @ M0o�c^KNYmf�c^R i Klf!z�Z'\Vnko�c^KlZ�f�o ? Z�a!c c U Yvc^KynkKlf!]�o'fbt R S o'OlKlfb]�Z'z
c U Y�abM S Z�nwKlf!]ko S c^KNZ�f U o'R�cdZ ? Y�cd\Vo'fbR^nkKlcdcdYmt5R^a ?�S Z'\^c^K S o'OyO @ PD�Ta ? S Z'\Vc^K S o'O Mb\^Z��dY S c^KNZ�f5c^o�\V]'Y[c^R-Z'z
c U Y S Y[\^Y ? YmOlOlabn i z�Z'\�YVX!o'n~M	OlY�c U Y�\^Ymt�fFa S ONYmabR�Z'\*c U Y�\^Y[c^K S abOlo�\�z�Z'\Vnko�c^KlZ�f i6U omg'Y ? Y[Ymf�Kln~M	OlKN_

� r



S o�cdYmt�Klf M%Z�R^c^a!\Vo'O S Z�fFcd\^Z�O W{Q6\VYmf�c^K S Y � J-\VY6K i ���'� q,p P��!a SVU o ? \^Z�o't!Ymf!Ymt�R^a ?�S Z'\^c^K S o'O�f!Y[c K Z'\^�
z�Z'\<o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\Vo'O S Z�f�cd\^Z�O.K Z�abOlt�YVXAM0Olo'Klf5c U Y�RdY[YmnkKyf!]�\VZ ? abRdc^f!YmRVR�Z'z6c U KyR ? Y U omgTKNZ'\<cdZ
f!Yma!\VZ�ONZ']�K S o'O�tbo'nko�]'Y'P
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��f�c U Y*abf	ONZ�o'tbKlf!]wc^o'Rd� i o:K YmKN] U cLKyR U YmOlt�Kyf c U Y*M	o'Oln Z'z6Z�fbY U o'fbt�PUJ U Ymf�o'f�YVXTcdY[\Vfbo'O:o�]'YmfFc
\^Ymn~Z2g'YmR�c U Y�K YmKN] U c i o'f a!M<KDo�\Vt M Y[\^c^a!\ ? o�c^KNZ�f Z'z c U Y�ONZ�o't!Ymt U o'fbt KyRkZ ? RdY[\Vg'Ymt�P ��Z�K$Y[g'Y[\ i
K U Ymf�o M Y[\VR^Z�fI\^Ymn~Z2g'YmR*c U Y K YmKN] U c ?A@ OlKNz�c^Klf!]5Klc]K�KNc U c U YmKN\�Z#K�f U o'fbt i c U Y�M Y[\^c^a!\ ? o�c^KlZ�fIKlR
o�cdcdYmfAabo�cdYmt tba!Y�cdZ o'f o'fFc^K S KNM	o�cdZ'\ @ o't��^abRdc^n~YmfFc�Z'z�c U Y �0YVXAZ'\vn*abR S ONYmRxKlf c U Y�OlZ�o'tT_ ? Ymo�\VKlf!]
o�\VnvP�`-fIYVXAM Y[\VKlnkYmf�c_KDo'R S Z�fbt	a S cdYmtIcdZ5YVX!o'nkKlfbY S Z�fbtbKNc^KNZ�f	R�abfbt!Y[\_K U K SVU c U KlR�o'fFc^K S KNM	o�cdZ'\ @
\^YmRdM Z�fbR^Y S Z�abOlt ? Y<OlYmo�\Vf!Ymt�P�e<R^Klf!]*o�gTKN\^c^abo'O0\^Ymo'OlKlc @ R @ RdcdYmnTK�KNc U z�Z'\ S Y _#z�Y[Ymt ? o S ��\^Z ? Z'c^K S o�\hnkR i
f!Z'\Vnwo'O�R^a ? ��Y S c^R�M%Y[\Vz�Z'\VnkYmt�c U Y�a	fbONZ�o'tbKlfb]�c^o'R^�Iabfbt!Y[\�Z�f!YkZ'z z�Z�a!\�ONYmo�\hfbKlf!] S Z�fbt	KNc^KNZ�fbR[�xW{o p
c U Y-M	o�\^c^K S KNM0o'f�c�KyfbKNc^Klo�cdYmt~c U Y-abfbOlZ�o'tbKlf!] ?A@ Mb\^YmR^RVKlf!]�o ? a!cdcdZ�f i W ? p c U YLabfbONZ�o't	Klf!]UK o'R S a!Ymt ?F@
o ? \hKNY[z�gTKlR^abo'O:Rdc^Kyn�abOyabR i W S,p c U Y�abfbONZ�o'tbKyf!] KDo'R�M Y[\^z�Z'\Vn~Ymt ?A@ ovgAKl\^c^abo'O �'U o'fbt � c U o�c�n~Z2g'Ymt
R^n~ZAZ'c U O @ cdZ#KDo�\VtbR�c U YDZ ? �dY S c i W{t p c U Y�abfbONZ�o'tbKyf!]�z�Z�OlONZ�K$Ymt*c U \^Y[Y \ U�@ c U nkK S z�Z'\ S Y _#M	abOlR^YmR|o�M	M	OlKNYmt
cdZkc U YUM%f!]'Y[\�Z'z|c U Y M	o�\^c^K S KlM	o'f�c[P6`-z�cdY[\�YVXAcdYmf	t!YmtvMb\Vo S c^K S Y�W qmr � cd\VKlo'OyR p o~R^KN]�fbKSM S o'f�cD\^Ymt	a S c^KNZ�f
Z'z*c U Y a!M<K o�\ht M%Y[\Vc^a!\ ? o�c^KNZ�f4Z�fbO @ KDo'Rvz�Z�abfbt)Klf c U Y ? a!cdcdZ�f)Mb\VYmR^R^Klf!] S Z�fbtbKlc^KNZ�f�P � Z�fFcd\^Z�O
S Z�fbtbKlc^KNZ�fbRkKlf	tbK S o�cdYmt c U o�cwc U Y o S }Fa	KN\^Ymt \^YmR^M%Z�f	RdYYKDo'R�t	a!Y5cdZ o'f o'fFc^K S KNM	o�cdZ'\ @ z�Y[Ymt!z�Z'\ KDo�\Vt
\^YmRdM Z�fbR^Y�\Vo�c U Y[\Ec U o'f�tba!Y�cdZ�o SVU o'f!]'Y KlfLcdZ�fbK S Rdc^o�cdY$R^a SVU o'R�o'f�Klf S \^Ymo'R^Y�Klf o�\Vn Rdc^K [�f!YmR^R[P�� U YmRdY
\^YmR^a	ONc^R�Klfbt	K S o�cdY c U o�c-owg'Z�OlabfFc^o�\ @ o S c^KNZ�f KyR�f!Y S YmR^RVo�\ @ cdZ�o S }AabKN\^Y�o'f�o'f�c^K S KNM	o�cdZ'\ @ o't��^abRdc^n~YmfFc
Klfxc U Y�abfbONZ�o'tbKyf!]�c^o'R^�0P

� ��� � ����"3 � 	�� ���� #�
`<f�c^K S KlM	o�c^KNZ�f�KlRLovz{abfbtbo'nkYmf�c^o'O SVU o�\Vo S cdY[\VKlRdc^K S Z'z$c U Y U abnwo'f�nkZ'cdZ'\�R @ RdcdYmnvP � U o'fb]'YmR Klf c U Y
YmfFgAKN\VZ�fbn~YmfFc�Z'\~Klf�M%Z�R^c^a!\^Y S Z�f	Rdc^o'f�c^O @ o'ONcdY[\ c U Y�z�Z'\ S YmR*c U o�c o7[ Y S c~Z�a!\*OyKln ? R[PYJ�Yvo�\^Yxo ? ONY
cdZ�Mb\^Y[g'YmfFc�c U Y�\^YmR^a	ONc^Klf!]IOlKyn ? KyfbRdc^o ? KlOyKNc^KNYmR ?A@ o't��da	Rdc^Klf!] n*abR S a	Olo�\�o S c^KNg�o�c^KNZ�f i Y[g'Ymf ? Y[z�Z'\^Y
Mb\^Z'M	\VKNZ S Y[Mbc^KNg'Y�Z'\k�AKyf!YmRdc U Y[c^K S Klfbz�Z'\Vnwo�c^KNZ�f KlR omg�o'KlOlo ? ONY'P �!Z'\�YVXTo'n~M0ONY i cdZIMb\VY[g'Ymf�ckR^OyKNMbM	o�]'Y i

� q



]'\VKNMb_#z�Z'\ S YmR o�\^YLo't��^abRdcdYmt K U Ymf ShU o'f!]'YmR Klfwc U Y4K$YmKN] U c Z'zEo'f�Z ? ��Y S c S o'f ? Y<o'f�c^K S KNM	o�cdYmt W � Oyo��'Y _
n~Z'\^Y i X<ZFZTt ? ZTt @'i ��J�Z�ONM Y[\^c i�qmr'r's 4 �'Z U o'fbR^RdZ�f � J�YmRdc^OlKlf!] i�qmr's � i|qmr's's�p PD��fvc U Y � abf	ONZ�o'tbKlf!]
c^o'Rd� �Ti K U Y[\^Y�Z�f!Y U o'fbt�abfbONZ�o'tbR-o:K$YmKN] U c U YmOlt ?F@ c U Y*Z'c U Y[\ U o'f	t i c U Y ONZ�o't!Ymt n*abR S ONYmR<R U Z�K
o'f o'f�c^K S KNM	o�cdZ'\ @ tbY S \^Ymo'RdY�Klf o S c^KlgAKNc @ W{��a	n i ��YmKyf!�'YmfbR^n~Y @ Y[\ i �EY U nwo'f i ��K i � �Tc^o�\^� i�qmr'r � 4
��o'R^R^KNZ�f i%qmr's � p P X<Ymf!Y[\ho�c^Klf!]�R^a SVU o'fFc^K S KNM0o�cdZ'\ @ o't��da	Rdc^n~YmfFc^R-W{`<Q%` p \VYm}FabKl\^YmR�o S Z�fFcd\^Z�OlONY[\�c U o�c
Mb\^Ymt	K S c^R|c U YDYVXAM Y S cdYmt M Y[\^c^a!\ ? o�c^KNZ�f ? o'RdYmt Z�f o'f YV[%Y[\^Ymf S Y S Z'M @ Z'z	c U YDg'Z�Ola	f�c^o�\ @ o S c^KNZ�f5W{��Klo'OlO
��J�Z�ONM Y[\^c i�qmr'r � 40J�Z�ONM Y[\^c ����o=KDo�cdZ i:qmr'r's�p P � U KlRDMb\^YmtbK S c^KNZ�f S o'f5c U Ymf ? Y�a	RdYmtvcdZk]'Ymf!Y[\ho�cdY
c U Y�o�M	Mb\^Z'Mb\VKyo�cdYLo't �dabR^c^n~Ymf�c cdZ S Z�abf�cdY[\ho S c-c U Y M Y[\^c^ab\ ? o�c^KNZ�f�P

�Lf!Y�Z'z�c U Y�z{abfbtbo'nkYmf�c^o'O�KlR^R^a!YmR�Z'z6o'f�c^K S KlM	o�cdZ'\ @ n~Z'cdZ'\ ? Y U omgTKNZ'\-KyR8K U Y[c U Y[\<c U YmRdY*o'tT_
�^abRdc^n~YmfFc^RDZ�fbO @ Z S[S a!\ K U Ymf�c U Y M Y[\^c^a!\ ? o�c^KNZ�f�KyR RdYmONz�_#Mb\^ZTtba S Ymt�Z'\8K U Y[c U Y[\ c U YmRdY�o't��^abRdc^n~YmfFc^R
S o'f ? YLM Y[\^z�Z'\hn~Ymt:K U Ymf�c U Y M Y[\^c^a!\ ? o�c^KNZ�f�KyR nko't!YLMb\^YmtbK S c^o ? ONY ?F@ RdYmfbRdZ'\ @ Klf!z�Z'\Vnko�c^KlZ�f�P�� U KlR
KlR^RVa!Y KlR:c U Y[Z'\^Y[c^K S o'OyO @ Kyn~M Z'\^c^o'f�c6o'R�KNc�M Y[\^c^o'KlfbR:cdZ�c U Y�}Fa!YmR^c^KNZ�f~Z'z U Z#K cdZ SVU o�\ho S cdY[\VKSR[Y�c U Y S Z�fT_
cd\^Z�OlOlY[\VR ]'Z,g'Y[\hfbKlf!] o'f�c^K S KNM	o�cdZ'\ @ n~Z'cdZ'\ ? Y U omgTKNZ'\VRmPx` S[S Z'\VtbKyf!]5cdZ o'f � Ymf S o�M	RVabOlo�cdYmt�Mb\^Z S YmR^R �
gTKNY6K i c U Y*`-Q `<R�o�\^Y�o'f�KlfFcdY[]'\Vo'OEM	o�\Vc Z'z|c U Y�g'Z�OlabfFc^o�\ @ o S c^KNZ�f5c U o�c-ONYmo'tbR�cdZwc U Y�M Y[\^c^ab\ ? o�c^KNZ�f
W�Y'P ]!P�`-\VabKlf � ��o�c^o'R U�i%qmr'r � p P$� U abR i c U Y�o'fFc^K S KNM	o�cdZ'\ @ \^YmR^M%Z�f	RdY S o'fwZ�fbO @ Z S[S a!\�Klf S Z�f��da	f S c^KNZ�f
K�KNc U c U Y�YmOlK S KNc^Kyf!] o S c^KNZ�f�P���f S Z�f�cd\Vo'R^c i o � M	o�\Vo'OlONYmOTM	\^Z S YmRVR � gTKNY6K S Z�f S Y[Mbc^a	o'OlKSR[YmR�c U Y S Z�f�cd\^Z�OyONY[\
Z'z	c U YDo'fFc^K S KNM0o�cdZ'\ @ o't��^abRdc^nkYmf�c�o'R ? YmKlf!]<o S[S YmR^R^K ? OlY cdZLZ'c U Y[\6Kyf!M	a!c^R[P|e-f	t!Y[\:c U KlR|gAKlY6K i c U Y S Z�fT_
cd\^Z�OlOlY[\ S o'fwo'OyRdZ�ONYmo�\hfkcdZ�\VYmo S c$cdZ*M Y[\^c^a!\ ? o�c^KlZ�fbR:c U o�c$o�\VY�Mb\^Ymt	K S c^o ? ONY�Z�fwc U Y ? o'R^KlR6Z'z�Klf S Z�nkKlf!]
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`<f�c^K S KlM	o�cdZ'\ @ o't��da	Rdc^n~YmfFc^RDZ'z�]'\VKlM5o'fbtvONZ�o'txz�Z'\ S YmR�o�\^Y�Z�f	O @ Mb\VYmRdYmf�c K U Ymfxc U Y M Y[\^c^a!\d_
? o�c^KNZ�f KlR�RdYmONz�_#YmOlK S KlcdYmt W�Y'P ]!P�`-\VabKyf � ��o�c^o'R U�i qmr'r � 4D�Acd\Va!MbM0ONY[\ i X<Y[\VKlOlZ,gTRd� @'i � ��o��'Z ?Ei qmr'r � p P
`<f�c^K S KlM	o�cdZ'\ @ SVU o'f!]'YmR*Klf�n*abR S abOyo�\�o S c^KNgTKNc @ o�\^YwfbZ'c�Z ? RdY[\^g'Ymt K U Ymf�c U YwM%Y[\Vc^a!\ ? o�c^KNZ�f KlR�R^KN]�_
fbo'ONYmt ?A@ o'f)o'abt	KNcdZ'\ @ cdZ�f!Y W{JLa!z�Z�R^R^o�Y i �<a!]'Z�f i � ��o'R^R^KlZ�f i�qmr's � 4�J4Klc^f!Y @'i XLZFZTt ? ZAt @'i �
J�Z�ONM Y[\^c i�qmr'r'r�p Z'\PK U Ymf c U Y z�Z'\ S Y ShU o'f!]'YmR�o�\^Y~]'YmfbY[\Vo�cdYmtIYVXTcdY[\Vfbo'OlO @ Klf�oxMb\^Ymt	K S c^o ? ONY i R^KlfAaT_
RdZ�Klt	o'OFnko'f	f!Y[\DW � Olo��'YmnkZ'\^Y Y[c�o'O P ibqmr'r's�p P���f S Z�fFcd\Vo'Rdc i K U Ymf S o�c SVU Klfb]Lo-z{o'OlOlKlf!]�Z ? ��Y S c i o<RVKSRmo ? ONY
o'fFc^K S KNM	o�cdZ'\ @ \^YmRdM Z�fbR^Y*cdZvc U Y~YVXAM Y S cdYmtIKlnkM	o S c KlRLZ ? RdY[\^g'YmtIY[g'Ymf KNz6c U Y~\^YmONYmo'RdY~Z'z c U Y~Z ? �dY S c
KlR�fbZ'c�RdYmONz�_#Mb\^ZTtba S Ymt�W{��o S }Aabo'fbKlc^K �H��o'KNZ�OlK iEqmr's'r o i:qmr's'r1? 4 � U KN\Vo�cdZ'\VK � ��o�c^o'R U�i ���'� q,p P � U YmRdY
o't��^abRdc^n~YmfFc^RDo�\^YLcd\VKN]']'Y[\^YmtxRdZ�OlYmO @~?F@ c U Y<gAKlRVabo'O0Kyf!z�Z'\hnko�c^KNZ�fkM	\^Z,gTKlt!Ymt�z�\VZ�n c U Y<z{o'OlOlKyf!]�Z ? �dY S c[P

� U Y*z{o'KlOla!\^Y�cdZ:M0fbt�`-Q `<R Klf�]'\VKNM o'fbt ONZ�o't�z�Z'\ S YmR�Mb\VKNZ'\<cdZxMb\^YmtbK S c^o ? ONY�YVXTcdY[\Vfbo'O:M Y[\d_
c^a!\ ? o�c^KNZ�f W{JLa!z�Z�R^R^o�YwY[c*o'O P i$qmr's � 4D�Acd\Va!MbM0ONY[\LY[c�o'O P iDqmr'r � 4WJ4Klc^f!Y @ Y[c�o'O P i qmr'r'r�p nwo @ ? Ywtba!Y
cdZ~c K Z~z{o S cdZ'\VR[P��:KN\VR^c i c U YLR^YmfbRdZ'\ @ R^KN]�fbo'OlR nko @ f!Z'c U o,g'Y Mb\^Z2gAKltbYmt�RVa � S KNYmfFc Kyf!z�Z'\hnko�c^KNZ�f S Z�fT_
S Y[\VfbKyf!]�c U Y�c^KynkKlf!] Z'z�c U Y-z�Z'\Vc UbS Z�nkKlf!] M Y[\^c^ab\ ? o�c^KNZ�f�P|��fkc U Y�o�z�Z'\^Ymn~YmfFc^KNZ�f!Ymt�Rdc^abt	KNYmR i tbKyR S \^Y[cdY
o'abtbKlcdZ'\ @ R^KN]�fbo'OlR$KlfbtbK S o�cdYmtkc U Y<c^Kln~Y-Z'zEc U Y-t	KlRdc^a!\ ? o'f S Y'P|` R^KlnkKlOyo�\�tbKlR S \VY[cdY-R^KN]�f	o'O KDo'R KyfbR^a � _
S KNYmfFc cdZ YmOlK S KNcDo'f5`<Q%` Mb\VKNZ'\DcdZ S o�c ShU Klf!] i K U Y[\^Ymo'RDZ ? RdY[\^gTKlf!]*c U Y_K U Z�ONY-cd\ho ��Y S cdZ'\ @ Z'z�c U Y ? o'OlO
z�\^Z�n \VYmONYmo'RdY�cdZ�KlnkM	o S c]KDo'R�RVa � S KNYmfFc�W{��o S }Fabo'f	KNc^K � ��o'KNZ�OlK iDqmr's'r o p P�Q6\^Z2gAKlt	Klf!]5Mb\VYmtbK S c^KNg'Y
Klf!z�Z'\Vnko�c^KlZ�fkKlfwo S Z�fFc^KlfFabZ�abR�nko'f	f!Y[\ nwKN] U c�YmOlK S KNc�`<Q `-RDKlfkc U Y<a	fbONZ�o'tbKlfb] c^o'Rd�0P$�TY S Z�fbt i RdZ�n~Y
o'n~Z�abfFc�Z'z	YVXTM Z�R^a!\^Y cdZ c U YDMb\^Ymt	K S c^o ? ONY YVXAcdY[\hfbo'OTM Y[\^c^a!\ ? o�c^KlZ�f�nko @�? Y S \Va S Klo'OAz�Z'\6o S }Fa	KN\VKlf!]<o'f
o�MbMb\VZ'Mb\VKlo�cdY `<Q%`�P	Q:o'abOlKl]�fbo'fxY[c�o'O6W qmr's'r�p Rdc^abtbKNYmtxo'fFc^K S KNM	o�cdZ'\ @xShU o'f!]'YmR K U Ymfxc U Y�abf	ONZ�o'tbKlf!]
Z'z oYK YmKN] U cPK o'R*RdYmONz�_ KlfbKlc^Klo�cdYmt ?F@ o ? a!cdcdZ�f�Mb\^YmRVR�M Y[\^z�Z'\Vn~Ymt ?A@ c U YkZ'c U Y[\ U o'fbt�Pw`-z�cdY[\�RdY[gF_
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Y[\Vo'O U a	fbt!\^Ymt cd\VKlo'OlR-Z'z6Mb\Vo S c^K S Y i M0o�\^c^K S KNM	o'fFc^R'K$Y[\^Y o ? ONY�cdZvo S }FabKl\^Y�o'f o'fFc^K S KNM	o�cdZ'\ @ \^YmRdM Z�fbRdY'P
� U abR i R^a ? Rdc^o'f�c^Kyo'O�cd\Vo'KyfbKlf!]YK-KNc U o�Mb\^YmtbK S c^o ? ONYwYVXTcdY[\Vfbo'O M Y[\^c^a!\ ? o�c^KNZ�fInko @ o'OlR^Z�ONYmo't�cdZ c U Y
o S }AabKlR^KNc^KlZ�fxZ'z|o'f5`<Q `�P

��ZkY[g1o'Oyabo�cdY�tbK [ Y[\^YmfFc�n~Y[c U ZTtbRDz�Z'\-R^KN]�fbo'OlKyf!]*okz�Z'\^c U	S Z�nkKlf!] z�Z'\ S Y�M Y[\^c^a!\ ? o�c^KNZ�fxKlfxc U Y
abfbOlZ�o'tbKlf!]�c^o'Rd��a	fbt!Y[\LYVXAcdYmf	t!Ymt�Mb\Vo S c^K S Y~�-abRdYmt�oxgTKlR^a	o'O _ U o�Mbc^K S gAKl\^c^abo'O _#\^Ymo'OyKNc @ YmfFgTKN\^Z�fbn~YmfFc
W{RdY[Y��|Kl]�a!\^Y��AP q o i ��Y[c U ZTtbR p P)� U Y[\^Y K Y[\^Y�z�Z�a!\wcd\Vo'KlfbKlfb]�Mb\^Z'cdZ S Z�OlR i o'OlO�KlfFg'Z�ONgTKlf!]�R^KNc^a	o�c^KNZ�fbR
Klf�K U K SVU c U YkONZ�o'tQKDo'R \^YmnkZ,g'Ymt ?A@ o'fIYVXAcdY[\Vf	o'O:z�Z'\ S Y'P ��f c U Y~gTKlR^KNZ�fT_ t	KlR S \^Y[cdY S Z�fbtbKNc^KlZ�f i c U Y
S Z�ONZ'\<Z'z�c U Y�Z ? ��Y S c SVU o'f!]'Ymt����'��nkR ? Y[z�Z'\^Y�c U Y*Rdc^o�\^c-Z'z6abfbONZ�o'tbKyf!]!P$��f5c U Y�gTKlR^KNZ�fT_ S Z�fFc^KlfAa!Z�abR
S Z�fbtbKlc^KNZ�f~M	o�\^c^K S KNM	o'fFc^R6R^o=K o�gTKN\^c^a	o'O!\^Z ? Z'c^K S o�\Vn o�MbMb\^Z�o ShU Klf!]�W�Z,g'Y[\ o ���'��nkROK�Kyfbt!Z#K 4FRdM Y[Ymt
Klf S \VYmo'R^Klf!]�n~Z�f!Z'cdZ�fbK S o'OyO @!p o'fbt a!M Z�f S Z�fFc^o S c�abfbOlZ�o'tbKlf!]~c U Y Z ? �dY S c[P � U KlR S Z�fbtbKlc^KNZ�fYKDo'R t!Y _
R^KN]�fbYmt�cdZ�nwKlnkK S c U Y S Z�f�c^KyfFa!Z�a	R:gAKlRVabo'OFKyf!z�Z'\hnko�c^KNZ�f omg�o'KlOlo ? OlY K U Ymf S o�c SVU Klfb]�o'f Z ? ��Y S c[P:��f c U Y
g'Z�OlKNc^KlZ�fbo'O _ o S c^KNZ�f S Z�f	tbKNc^KNZ�f i abf	ONZ�o'tbKlf!] KDo'R�cd\VKl]']'Y[\^Ymt K U Ymf5c U Y M	o�\^c^K S KlM	o'f�c M	\^YmR^RdYmtvo ? a!cdcdZ�f
K�KNc U c U YmKN\�Z'c U Y[\ U o'fbt�P �:Klfbo'OlO @'i Klf5c U Y U o�Mbc^K S�S Z�fbtbKNc^KlZ�f i M	o�\^c^K S KlM	o'f�c^R�o'OlRdZkMb\VYmR^RdYmt5o ? a!cdcdZ�f i
? a!c U Y[\VY c U KlR:\^YmRdM Z�fbR^YDKyfbKNc^Klo�cdYmt~o RdY[\hKNYmR:Z'z c U \^Y[Y \ UF@ c U nkK S z�Z'\ S Y M	abOlRdYmR�tbYmOlKNg'Y[\^Ymt*cdZ�c U Y�M0f!]'Y[\
o�c�o \Vo�cdY�Z'z ���'�knkRmP6e-fbOlZ�o'tbKlf!]*Z S[S ab\^\^YmtvR^Kln*abONc^o'fbY[Z�abR^O @ K�Klc U cdY[\VnkKlfbo�c^KlZ�f�Z'z|c U Y�Olo'R^c M0abOlRdY'P
� U KyR S Z�f	tbKNc^KNZ�f�KDo'R�t!YmR^Kl]�f!Ymt�cdZ5Mb\^Z2gAKltbY RVKlnkKlOlo�\<Mb\^Z'M	\VKNZ S Y[Mbc^KNg'Y~o'fbt U o�Mbc^K S z�Y[Ymt ? o S ��o'R c U Y
? a!cdcdZ�f!_ o S c^KNZ�f S Z�fbtbKNc^KlZ�f i'? a!c.K�KNc U Z�abc|oLg'Z�OlKlc^KNZ�fbo'OAo S c^KNZ�f~c U o�c:cd\VKN]']'Y[\hR:c U Y�abfbONZ�o't	Klf!]-t	KN\^Y S c^O @ P

��o'OlR^Z�Klf S Olabt!YmtvcLK$Z ? o'RdYmOlKlf!Y�c^o'Rd�ARmP ��f�fbo�c^a!\Vo'O|RdYmONz�_ abfbOlZ�o'tbKlf!] i c U Y*M0o�\^c^K S KNM	o'fFc^R<abRdYmt
c U YmKN\vZ'c U Y[\ U o'fbt cdZ OlKNz�c�c U Y�Z ? ��Y S c[P ��f c U YIYVXAcdY[\hfbo'O _ abfbOlZ�o'tbKlf!] S Z�fbtbKNc^KlZ�f i fbZ S a!YmR K Y[\^Y
Mb\^Z2gAKyt!YmtxcdZwKlfbt	K S o�cdY c U Y Z�fbRdY[c�Z'z|c U Y�abfbONZ�o'tbKyf!]!P

Q|Y[\^c^a!\ ? o�c^KNZ�fbR�z�Z�OlONZ�K�Klf!]ka	fbONZ�o'tbKlfb] S o'f ? Y�o�cdcdYmfAabo�cdYmt Klf Z�f!Y�Z'z�cLK$Z(KDo @ R[P�� U Y�M	o�\d_
c^K S KNM0o'f�c~nko @ YmKNc U Y[\~]'YmfbY[\Vo�cdY5o'f o'f�c^K S KNM	o�cdZ'\ @ \^YmRdM Z�fbRdY S Z�fbR^KlR^c^Klf!]�Z'z-c U Yx\^YmOyo7XTo�c^KNZ�f Z'z-c U Y
ONZ�o'tT_ ? Ymo�\VKyf!]�n*abR S OlYmR-Z'\ c U Y R^c^K [ fbYmR^R<Z'z$c U Y~ONZ�o't!_ ? Ymo�\hKlf!]�o�\hn S o'f ? Y~Klf S \^Ymo'RdYmt W � KN\ @ a!�'Z,g�o
Y[cko'O P i�qmr'r'r�p P ��ZItbKlRdc^Klfb]�abKlR U�? Y[cLK$Y[Ymf c U YmR^Yvc K Z�\^YmRdM Z�fbRdYmR i �*Klf S Ola	t!Ymt � cd\VK S � � cd\VKlo'OlR[PI�bZ'\
c U YmRdY i c U Y R^o'n~Y S a!YmR4K$Y[\VY�Mb\VZ,gTKlt!Ymt o'R<Z�f�\^Y[]�abOlo�\<cd\VKlo'OyR�o'fbt�c U Y*gAKlRVabo'O�Klnwo�]'Y�Z'z�c U Y*Z ? �dY S c
KDo'R�tbKlR^M	Olo S Ymt�K U Ymf z�Z'\ S YNKDo'R�o�MbM	OyKNYmt�cdZ KNc[P��-Z#K Y[g'Y[\ i c U Y@K$YmKl] U c�Z�fIc U YkONZ�o't!Ymt U o'fbt�tbKlt
f!Z'c ShU o'f!]'Y'P �7z<M	o�\^c^K S KlM	o'f�c^Rk\^YmOlo7XTYmt c U Y ONZ�o't!_ ? Ymo�\hKlf!]�n�a	R S ONYmRkKlf o'f o'f�c^K S KlM	o�cdZ'\ @ z�o'R U KNZ�f i
c U YmKN\*o�\Vn K Z�abOlt ? Y�t!Y��	Y S cdYmt t!Z#K-f,KDo�\VtIZ�f cd\VK S ��cd\VKlo'OlR ]�Klg'Ymf c U Y�o ? RdYmf S Y�Z'z c U YwYVXTM Y S cdYmt
K YmKN] U c�t	KlRdM	Olo S YmnkYmf�c[P��Lfxc U Y Z'c U Y[\ U o'fbt i KNz�c U Y o�\Vn KlRDRdc^K [ Ymf!Ymt i f!Z~M Y[\^c^ab\ ? o�c^KNZ�f�R U Z�abOyt ? Y
Z ? RdY[\Vg'YmtvZ�f5\^Y[]�a	Olo�\ Z'\�cd\VK S ��cd\VKlo'OlR[P
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Q:o�\^c^K S KNM0o'f�c^R*gTKNY6K$Ymt o�gTKN\^c^abo'OD�2_ J Ymf�gTKN\^Z�f	n~Ymf�c tbKlR^M	Olo @ Ymt�Z�f o���� ��S Z�n~M	a!cdY[\knkZ�fbKNcdZ'\ \^Y _
�	Y S cdYmt ?F@ o5nkKN\V\^Z'\ c U \^Z�a!] U RdcdY[\^Y[Z�R S Z'M	K S R U a!cdcdY[\�]�Olo'RVRdYmR�W s �1_ q ��� � R p P J4Klc U Klf�o ���(X ���(X
�'� S n K$Z'\^�TRdM	o S Y i M	o�\^c^K S KNM	o'fFc^R R^o=K ovgAKl\^c^abo'O:Z ? �dY S c[P�� U KlRLZ ? �dY S cPK o'R�o �2_ S n S a ? Y@K-KNc U o
�D_ R U o�M%Ymt U o'fbtbONY S Z�f	f!Y S cdYmt cdZ�c U YwcdZ'M R^a!\Vz�o S Y�W � S n K-Klt!Yko�c�c U Ywf!Y S � i � S n K�Klt!Ywo�c�c U Y
U o'fbt	ONY p P ��f o'tbtbKNc^KlZ�f i c U Y�K$Z'\^�TRdM	o S Y�Klf S Ola	t!Ymt�c K Z��TP sIS n RdM U Y[\VYmR i S Z'\V\^YmRdM Z�fbtbKlfb]�cdZ�c U Y
M Z�R^KNc^KNZ�f	R�Z'z�c U Y*c K ZvKlfbt!YVX(M0f!]'Y[\hR-o'fbt i Klf c U Y*g'Z�OlKNc^KNZ�fbo'O|o S c^KNZ�f o'fbt�c U Y U o�Mbc^K S�S Z�f	tbKNc^KNZ�f i o
�@X q P� S n ? a!cdcdZ�f i o�MbM Ymo�\VKlfb]*Z�f5c U Y �	ZAZ'\�Z'z|c U YPK Z'\^�AR^M	o S Y i � S n z�\^Z�n c U Y�Z ? �dY S c[P
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��Y SVU f!Z�OlZ']�KNYmR p P � U YmRdY \^Z ? Z'c^RUK Y[\^YkabRdYmt cdZ5R^Kyn�abOyo�cdY*KlfFcdY[\Vo S c^KNg'Y~z�Z'\ S YmR[P �!Z'\�c U Y S a ? Y i c U YmRdY
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tbKN\VY S c^O @ cd\VKN]']'Y[\VYmt ?F@ o g'Z�OlKNc^KlZ�fbo'O ? a!cdcdZ�f Mb\^YmRVR[PFJ�Y�o'OlRdZ�z�Z�abfbt o�R^KN]�fbKSM S o'f�c \^Ymt	a S c^KNZ�f Klf
nko7X!Kln*abn o S[S YmONY[\Vo�c^KNZ�f4tba!\hKlf!]�cd\Vo'KlfbKlfb] Kyf c U Y S Z�f�c^KyfFa!Z�a	R�_#gAKyR^KNZ�f S Z�fbtbKlc^KNZ�f�P��-Z#K Y[g'Y[\ i c U Y
Olo S ��Z'z0o ShU o'f!]'Y z�\^Z�n Mb\^Y _ cdZ M Z�Rdc�_#cdYmRdc�z�Z'\:R^c^o'fbtbo�\Vt o'fbt*cd\VK S ��cd\VKyo'OlR:Klf�c U KlR S Z�fbtbKNc^KNZ�f*R^a!]']'YmR^c^R
c U o�c<c U KlR�OlYmo�\VfbKlf!] K o'R<f!Z'c�Z'z$o'f�`<Q ` ? a!c�\Vo�c U Y[\-Z'z6o S Z'\^\^Y S c^O @ c^Kyn~Ymt Klf S \^Ymo'RdYmt�Rdc^K [�f!YmR^R�Z'z
c U Y�M Z�Rdc^ab\Vo'O o�\VnvP

� U YmR^Yw\^YmR^a	ONc^R�KyfbtbK S o�cdY�c U o�c�c U Y�t!Y[g'YmOlZ'M	n~YmfFc�Z'z�o'f `<Q ` KlR*t!Y[M Ymfbt!YmfFc�Z�f KNc^R�o'RVRdZ�_
S Klo�c^KNZ�f K�KNc U o g'Z�OlKNc^KNZ�f	o'O�o S c^KNZ�f i Y[g'Ymf K U Ymf c U Y5\^YmOlo�c^KlZ�fbR U KNM ? Y[cLK$Y[Ymf c U Y�o S c^KlZ�f o'fbt KNc � R
S Z�fbRdYm}Aa!Ymf S Y�KlR z{o'KN\VO @ o ? Rdcd\Vo S c�W{`-\VabKlf � ��o�c^o'R U�i�qmr'r � 4 ? abcDR^Y[Y�JLa!z�Z�RVR^o�Y�Y[c�o'O P i�qmr's � p P

� U Y*z{o'KlOla!\^Y*cdZ:M0fbt o'f�`<Q%` Klf�c U Y~o ? RdYmf S Y Z'zDo�g'Z�OlKNc^KNZ�fbo'O:o S c^KNZ�f�KyR S Z�f	R^KlRdcdYmfFcUK�KNc U
o�fFabn ? Y[\wZ'z�Z'c U Y[\xR^c^abtbKNYmR�W{`�\Va	Klf�� ��o�c^o'R UEi�qmr'r � 4 � Olo��'Ymn~Z'\^Y�Y[cvo'O P i�qmr'r's 4�JLa!z�Z�R^R^o�Y�Y[c
o'O P i�qmr's � 4$�Tcd\Va!MbM	OlY[\-Y[c�o'O#P i�qmr'r � 4AJ4KNc^fbY @ Y[c�o'O#P i�qmr'r'r�p P�� U Y S ab\^\^YmfFc \^YmR^abONc^RLYVXTcdYmfbt�c U KlR ?F@
R U Z�K�Klf!]vc U o�c�o'fI`<Q%` KlR�Rdc^KlOlO:f!Z'c�OlYmo�\Vf!Ymt�Y[g'Ymf?K�KNc U�U KN] U O @ Mb\VYmtbK S c^KNg'Y~RdYmfbR^Z'\ @ Klf!z�Z'\Vnko�c^KNZ�f
o'fbt YVXAcdYmfbtbYmt Mb\ho S c^K S Y'Px��f S Z�f�cd\Vo'R^c�cdZ�c U Yw\^YmRVabONc^R�z�\^Z�n abfbONZ�o'tbKyf!]vo'fbtIz�Z'\ S Yw]'\hKNM c^o'Rd�TR i KNc
t!ZAYmR�o�MbM Ymo�\�c U o�c�o'fI`-Q ` S o'f ? Y~YmOlK S KNcdYmt�RdZ�ONYmO @ Z�f�c U Y ? o'R^KlRLZ'zDgAKyR^abo'O:Klf!z�Z'\Vnko�c^KNZ�f�t	a!\VKlf!]
? o'OlO S o�c SVU Klf!] W{��o S }Aabo'fbKlc^K � ��o'KNZ�OlK i qmr's'r o i|qmr's'r1? 4%� U KN\Vo�cdZ'\VK �u��o�c^o'R U�i ���'� q,p P � o'OlO S o�c SVU Kyf!]
nko @ ? Y�}Aabo'OlKNc^o�c^Klg'YmO @ tbK [ Y[\^YmfFc*Klf�fbo�c^a!\VY�cdZ�abfbOlZ�o'tbKlf!]�W{JLa!z�Z�R^R^o�YxY[c~o'O P i�qmr's � p Z'\ ]'\Vo'R^M	Klf!]
W � Olo��'Ymn~Z'\^Y�Y[cxo'O P i�qmr'r's 4UJ4KNc^fbY @ Y[c�o'O P i�qmr'r'r�p Pu� Z'\VY[Z,g'Y[\ i o'RwM Z�KlfFcdYmt Z�a!c ?F@ `-\VabKyf o'fbt
��o�c^o'R U W qmr'r � phi R^nko'OlO�n~Z2g'Ymn~YmfFc^R�Z'z c U Y S o�c SVU Klf!] U o'fbt cdZ�K o�\htbR�c U Y ? o'OlO S Z�abOlt U YmONM�cd\hKN]']'Y[\
c U YI`<Q ` Klf ? o'OyO S o�c ShU Klf!] iL? Olab\^\VKlf!] c U YItbKlRdc^Kyf S c^KNZ�f ? Y[cLK$Y[Ymf o g'Z�OlabfFc^o�\ @ o S c^KNZ�f o'fbt c U Y
o'fFc^K S KNM	o�cdZ'\ @ o't��^abRdc^n~YmfFc[P

�ba!\Vc U Y[\�Y[gTKlt!Ymf S Ywc U o�c o'f�c^K S KNM	o�cdZ'\ @ o't��^abRdc^nkYmf�c^R*o'R^RdZ S Klo�cdYmtFK�KNc UI? o'OlO S o�c ShU Klf!] o'fbt
abfbOlZ�o'tbKlf!] o�\^Y�}Aabo'OlKlc^o�c^KNg'YmO @ tbK [ Y[\^Ymf�c S Z�n~YmR�z�\^Z�nHM	\^Z ? YmR�Z'zEKlfFcdY[\Vnko'fAabo'O!cd\Vo'fbR^z�Y[\mP|��z%c U Y�`-Q `
KlR-o'f�KlfFcdY[]'\Vo'O�M	o�\^c�Z'z�c U Y�cd\VKN]']'Y[\hKlf!]wo S c^KNZ�f i Z�f!Y�K$Z�a	Olt5YVXTM Y S c-ONYmo�\Vf	Klf!]kcdZ ? Y�RdM Y S K M S cdZ�c U Y
YVXTY S a!c^Klf!] U o'fbtEP|��f S Z�f�cd\ho'Rdc i f!Ymo�\VO @�S Z�n~M	ONY[cdY KlfFcdY[\d_ nko'fAabo'O%cd\Vo'fbRdz�Y[\ nkKN] U c ? YLt!Ymn~Z�fbR^cd\Vo�cdYmt
KNzTc U Y ? Y U omgTKNZ'\�KlR�]'Z,g'Y[\Vf!Ymt ?A@ o�n~Z'\VY$o ? Rdcd\ho S c�\^Y[Mb\VYmRdYmf�c^o�c^KlZ�f�W#X<Z'\ht!Z�f i �!Z'\VR^R ? Y[\V] i � �LKDo'R^o��TK i
qmr'r � 4!�-YmnknkKlfb]'Y[\ i J<Z�f SVU Klf i `-\VK [ i �6Z�abfb] i � � U o'tbn~Y U \ i ���'� q 4 � U o't	n~Y U \ �=��abR^R^o1_#��g�o'OltbK i
qmr'r � p P �!Z'\ ? o'OlO S o�c ShU Klf!] i � Z'\^cdZ�f4Y[cxo'O P W{��Z'\^cdZ�f i ��o'f!] i � � o'Rdc^Klo'f i ���'� q,p \^Y[M Z'\^cdYmt o'f
KlfFcdY[\d_ nko'fAabo'O:owcd\ho'fbRdz�Y[\<\ho�cdY*Z'z � s � PL��f�c U Y S a!\^\^YmfFcLRdc^abt @'i c U Y KlfFcdY[\Vnko'fAabo'O�cd\ho'fbRdz�Y[\LR S Z'\^Y
Klf~c U Y�g'Z�OlKNc^KNZ�f	o'O _ o S c^KNZ�f S Z�fbt	KNc^KNZ�f@KDo'R6Z�fbO @ ��� � � W{R^Y[Y-o'OlRdZ��7ZB[ Y i ��o'R^R^KlZ�f i XLo'fFc SVU Y[g i JLa!z�Z�RVRdY i
� ��a	OlKN�'Z,g i-qmr'r � p P4� U Y5R^a ? Rdc^o'fFc^Klo'ODcd\Vo'fbRdz�Y[\wtbab\VKlf!] ? o'OlO S o�c SVU Klf!] R^ab]']'YmRdc^Rkc U o�cwc U Y5`-Q `
o'R^RdZ S Klo�cdYmtQK�Klc U c U KyR�c^o'Rd��\^YmOlKNYmR i o�c ONYmo'Rdc<cdZvo U KN] U Y[\Lt!Y[]'\^Y[Y c U o'f Klf�c U Y abfbONZ�o'tbKyf!]kc^o'Rd� i Z�f
YVXTcdY[\Vfbo'O$c^o'Rd��M	o�\Vo'n~Y[cdY[\hR�W ? o'OyO U YmKN] U c i Kln~M	o S c�c^Kyn~Y p \Vo�c U Y[\�c U o'f Z�f�KlfFcdY[\Vfbo'O�RdYmfbRdZ'\VKyn~Z'cdZ'\
M	o�\Vo'nkY[cdY[\VR�W{t @ fbo'nkK S RDZ'z U o'fbtT_ ? o'OlO KlfFcdY[\Vo S c^KNZ�f	R p P

� U Y S a!\^\^YmfFc�\^YmR^a	ONc^R�o�\^Y S Z�fbR^KlRdcdYmfFc K-KNc U c U Y�gAKNY6K c U o�c-tbab\VKlf!]kabf	ONZ�o'tbKlf!] c U Y�Mb\^Z S YmR^R
� f�� %?��!F(K,��5,  �<%�34'2T6�<%�3 *&.4�)BF�<%2* ,���"$(/%�=+*&�?':* .4');�. *7��(:- * �

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

� U:Y Y
�J'/'M34� ��!F(AL�(:* Td* ')')(/.0(1%2*&��34�5, 34, ��!F( ` %����K.4(:*7%�,F34,FCO�F.4��'2T P! U7ZJ* ,	-d��!�(ML��5����R��()���GPeL��5���1Z1\fF�&%K�<%�34'1Td�<%�30* .4�)BV��!F34�
86(:*&�<;�%�(K')� ;F.0-I,�� ����(K':*&.0'/;F.0*&��(:-�B�*&�?��!�(/DH=9(/%�(#,�� �?34,F').4;F-�(:-�30,O��!F(K.4(:*7%�,F34,FC6L�!	* �<( \

� s



]'Ymf!Y[\Vo�c^Kyf!] c U Y5o'f�c^K S KNM	o�cdZ'\ @ o't��da	Rdc^n~YmfFc KyR*OyKlf!�'Ymt�cdZ�c U Yvo S c^KNZ�f \^Ym}AabKN\^Ymt�z�Z'\~c U Yvo�\ ? KNcd\Vo�\ @
? a!cdcdZ�f M	\^YmR^R[PI��c \^Ymnko'Klf	R*a	f S ONYmo�\ K UF@ c U Y5R^o'nkY�M	\^Z S YmRVR S Z�abOlt f!Z'c ? YxRVKlnkKlOlo�\hO @ OlKlf!�'Ymt�cdZ
Mb\^Ymt	K S c^KNg'Y RdYmfbRdZ'\ @ Y[g'YmfFc^R[P���n~M	o'Kl\Vn~YmfFc^R Kyfxc U Y�o S }Fa	KlR^KNc^KNZ�fxZ'z:R^a ShU o't��^abRdc^n~YmfFc^R K Z�abOltxMb\^Z2g'Y
abRdY[z{abO�Klf�Kyt!Ymf�c^Klz @ Klf!]�c U Ywf!Yma!\ho'O�Rdcd\Va S c^a!\VYmR�KlfFg'Z�ONg'YmtIKlf c U YktbY[g'YmONZ'M	n~YmfFc�Z'zDKlf�cdY[\hfbo'O�n~ZTt!YmOlR
z�Z'\�RdYmfbRdZ'\hKln~Z'cdZ'\ S Z�fFcd\^Z�O P
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�1��� ��)�2 ��"3�(� �
� U Y~\VZ�ONY~Z'zDc U Y S Y[\^Y ? YmOlOla	n o'f	t�c U Y S Z'\^M0abR S o'OlONZ�RVabn Klf�o S }AabKN\VKlfb]xo S Z�_#Z'\VtbKlfbo�c^KlZ�f ? Y[c K Y[Ymf
M Z�Rdc^a!\^Y6o'f	t�n~Z2g'Ymn~Ymf�c:Klf�o ? Klnko'fAabo'O�c^o'Rd�_KDo'R�Kyf�g'YmRdc^Kl]�o�cdYmt�P|Q:o�\^c^K S KNM	o'fFc^R�R^a!M	M%Z'\VcdYmt o�gTKN\^c^abo'O
Z ? �dY S c$KlfkZ�f!Y U o'fbtEP.J U Ymfwc U Y @ Mb\^YmR^RdYmtwo ? a!cdcdZ�fNK�KNc U c U Y-Z'c U Y[\ U o'fbt i c U Y-Z ? �dY S c KDo'R�OlKNz�cdYmt i
abfbOlZ�o'tbKlf!]-c U Y M Z�Rdc^a!\Vo'O U o'fbt*Z'z0c U Y Z ? �dY S c � RWK$YmKl] U c[P6Q�\VKNZ'\:cdZ cd\Vo'KlfbKyf!] i c U YDM%Z�R^c^a!\Vo'O U o'fbt KDo'R
tbKlR^M	Olo S Ymt�Kyf�o'f a!M<K o�\Vt*tbKN\VY S c^KNZ�f�P�`-z�cdY[\����LnkKyf�Z'zbcd\Vo'KyfbKlf!] i o�]'Y _ nko�c SVU Ymt S Z�f�cd\VZ�OFM0o�\^c^K S KNM	o'fFc^R
R U Z�K$Ymt�o�\^Ymtba S Ymt�a!M KDo�\Vt M%Y[\Vc^a!\ ? o�c^KNZ�fEP�� U KlR_KDo'R*t	a!YkcdZ o'f�o'fFc^K S KNM	o�cdZ'\ @ t!Ymo S c^KNg�o�c^KNZ�f Z'z
z�Z'\^Ymo�\Vn �	YVXAZ'\Dn*abR S ONYmR i o'R$Y[gAKltbYmf S Ymt ?A@ o�tbZ#K�f K o�\htwM Y[\^c^a!\ ? o�c^KNZ�f~Z�f � cd\VK S � � _#cd\VKyo'OlR$KyfNK U K SVU
c U Y ? a!cdcdZ�fvMb\^YmRVR�tbKltvf!Z'c-ONYmo't5cdZwo�ONZ�o'tv\^YmOlYmo'RdY'P$Q:o�\^c^K S KlM	o'f�c^R K�KNc Ux? KyOlo�cdY[\Vo'OEt!Y[]'YmfbY[\Vo�c^KNZ�f5Z'z
c U Y S Y[\VY ? YmOyOlabn Z'\-a	fbKlOlo�cdY[\Vo'O�t	o'nko�]'Y�cdZ�c U Y S Y[\^Y ? YmOlOyabn=KNM	R^KyOlo�cdY[\Vo'O%cdZwc U Y�M%Z�R^c^a!\Vo'O U o'f	t5tbKlt
f!Z'c o S }FabKl\^Y�c U Y<o'f�c^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\ho'O	o't��^abRdc^n~YmfFc<W{`<Q ` p PA��f S Z�fFcd\Vo'Rdc i o S o'OlONZ�RdZ'cdZ�n @ M	o�c^KNYmfFc
ONYmo�\VfbYmtkcdZ Mb\^ZTtba S Y�o'f�`<Q%` Klfwo'R^R^Z S Klo�c^KlZ�f K�Klc U c U Y ? a!cdcdZ�f�Mb\^YmR^RmP:� U KlR�R^c^abt @ Mb\^Z2gAKltbYmR�f!Z2g'YmO
Y[gTKlt!Ymf S Y5c U o�cwc U Y S Y[\^Y ? YmOlOlabn i$? a!cwfbZ'ckc U Y S Z'\VM	abR S o'OyONZ�R^abn i KlRkfbY S YmR^R^o�\ @ cdZ�ONYmo�\Vf o f!Y6K
o'fFc^K S KNM	o�cdZ'\ @ M Z�Rdc^a!\Vo'O�o't �dabR^c^n~Ymf�c�W{`<Q ` p tba!\VKyf!] ? Klnko'fAabo'O�o S c^KNZ�fbR[P

�1��� � ����"3 � 	�� ���� #�
J U Ymf Mb\VZAtba S Klf!]�n~Z,g'YmnkYmf�c^R i K$Y�c^o��'Y�Kyf�cdZ o S[S Z�a	f�c�c U Y�tbYmRdc^o ? KlOlK RmKlf!] YV[%Y S c�Z'z c U Y�o S c^KNZ�f
Z'z<Z�f!Y5OlKln ? Z�f c U Y Rdc^o�cdY Z'z-\^YmR^c~Z'z-c U Y ? ZTt @ P �!Z'\wYVX!o'n~M	OlY i K U Ymf \ho'KlR^Klf!] o'f o�\Vn cdZIc U Y
U Z'\VK R[Z�f�c^o'OAM Z�R^KNc^KNZ�f i c U YDo'f!�TONY �	YVXAZ'\hR�R U Z#K o S c^KNgTKNc @ cdZ S Z�nkM%Ymf	R^o�cdYDz�Z'\|c U Y KlfFcdY[\Vo S c^KNZ�f*cdZ'\V}Aa!YmR
c U o�c8K Z�abOlt�t!YmRdc^o ? KyOlKSR[Y<c U Y ? ZTt @ W � YmONYmf!�TK @'i XLab\ M0f!�'YmO i �uQ:o'ONc^RdY[g iEqmr � � 4 � Z�abKlR^R^Y[c � ��o�cdc^o�\Vo i
qmr's � p P �bY[Ymt ? o S � n~Y SVU o'f	KlR^nkRvo�\^Y cdZFZ RVONZ#K cdZ S Z�a	f�cdY[\Vo S c R^a ShU M Y[\^c^a!\ ? o�c^KlZ�fbRxY � S KNYmfFc^O @ P
��o�c U Y[\ i o't��da	Rdc^n~YmfFc^Rwo�\^Y Kyn~M	ONYmn~YmfFcdYmt Klf o�z�Y[Ymtbz�Z'\ KDo�\Vt nko'fbf!Y[\ i ? o'RdYmt Z�f Mb\VYmtbK S c^KNZ�fbR Z'z
c U Yxa!M S Z�nkKlf!] M%Y[\Vc^a!\ ? o�c^KNZ�fEP��Ta ShU o'fFc^K S KNM0o�cdZ'\ @ M Z�Rdc^a!\Vo'O$o't��^abRdc^n~YmfFc^RvW{`-Q `<R p�S o'f�o'OyRdZ ? Y
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Z ? RdY[\Vg'Ymt5tba!\VKyf!] ? Klnko'fAabo'O o S c^KNZ�fbR[P J U Ymf U Z�OltbKlfb]*o �^o�\�K�Klc U c U Y�ONY[z�c U o'fbtvo'fbt5Z'M%Ymf	Klf!] c U Y
OlKlt K�KNc U c U Y~\VKl] U c i c U Y ]'\VKNM z�Z'\ S Y~Z'z�c U Y OlY[z�c U o'fbt Klf S \VYmo'RdYmR o�c c U Y \VKN] U c-c^Kyn~Y~o'fbt�K�KNc U c U Y
o�MbMb\VZ'Mb\VKlo�cdY KlfFcdYmfbR^KNc @ cdZwMb\^Y[g'YmfFc�R^OlKNM	M	o�]'YkW+J4KNc^fbY @'i X<ZAZAt ? ZTt @'i ��J�Z�ONM Y[\^c i ���'�'� p P

� U Y-o ? KlOlKNc @ cdZ�Mb\^YmtbK S c6o'fbt S Z�abfFcdY[\Vo S cDo�RdYmOlzy_ Klf	tba S Ymt M Y[\^c^a!\ ? o�c^KNZ�fkKlR6OlYmo�\Vf!Ymtkc U \^Z�a!] U
KlfFcdY[\Vo S c^KNZ�fbR$K�Klc U c U Y<YmfFgAKN\VZ�fbn~YmfFc tbab\VKlf!] ShU KlOlt U ZFZTt W{��o'R^R^KNZ�f i qmr'r's�p P � SVU nkKNc R<Y[cDo'O#P W ���'��� p
M Y[\^z�Z'\Vn~Ymt o S \^Z�R^R�_ R^Y S c^KNZ�fbo'O Rdc^abt @ Z�f SVU KlOlt!\^Ymf�Z'zLo�]'YmR ��_ s Z�f `<Q%`<Rktbab\VKlf!] ? Klnko'fAabo'ODabfT_
ONZ�o'tbKyf!]!P���f c U KlR<c^o'Rd� i M	o�\Vc^K S KNM	o'fFc^R U Z�Olt o'f Z ? �dY S cPK�KNc U Z�f!Y U o'f	t�o'f	t c U Ymf�OlKNz�c<Klc_K�KNc U c U Y
Z'c U Y[\ U o'fbt�P�� U Y�z�Z'\ S YmR�]'Ymf!Y[\ho�cdYmt ?A@ c U Y�M Z�Rdc^a!\Vo'O�o�\hn n�a	Rdc ? Y \^Ymtba S Ymt�Klfxc^Kln~Y�cdZkMb\^Y[g'YmfFc
o'f5a!M<KDo�\VtxM Y[\^c^a!\ ? o�c^KlZ�fwZ'z|c U Y U o'fbtIW{JLa!z�Z�R^R^o�Y i �-a!]'Z�f i � ��o'RVR^KNZ�f iEqmr's � 4 �-a!]'Z�f i ��o'R^RVKNZ�f i
� J4KNYmR^Ymfbtbo'f!]'Y[\ i|qmr's � 4E��o'RVR^KNZ�f i �7ZB[ Y i � SVU nwKNc R i �LKlo'OlOlY[c i � X o'f�c ShU Y[g1o i6qmr'r'r�p PUJ U KlONY�RVnko'OlO
o'fFc^K S KNM	o�cdZ'\ @ SVU o'f!]'YmR�Klf c U Yk����X M	o�cdcdY[\Vf K Y[\^YkgTKlR^K ? ONY�Kyf c U Y~M Z�Rdc^a!\Vo'O:o�\Vn Z'z ��_ @ Ymo�\*Z�OltbR i
c U Y ? Y U omgTKNZ'\ t	Kltkf!Z'c$\^Ymo SVU c U Y-z�abOyObo'tbabONc�_ OyKN�'Y�M	o�cdcdY[\Vf�abfFc^KlO s�@ Ymo�\VR Z'zEo�]'Y'P���o�\hO @ KlfwONYmo�\hfbKlf!] i
Rdc^o ? KyOlKNc @ KDo'RLnko'KlfFc^o'Klf!Ymt ?A@ S Z�_ S Z�fFcd\Vo S c^KNZ�f�Z'z�c U Y*o�]'Z�fbKyRdc<o'f	t o'fFc^o�]'Z�fbKlRdc n*abR S ONYmR[P-�!Z'\ c U Y
Z�Olt!Y[\ SVU KlOyt!\^Ymf5o'fbt o'tbabONc^R i c U Y�t!Z�nwKlfbo'fFc M	o�cdcdY[\VfYKDo'R-c U Y�n~Z'\VY�Y � S KNYmfFc-o'fFc^K S KNM	o�cdZ'\ @ \VYmtba S _
c^KNZ�f�Z'z-o S c^KlgAKNc @ Klf�c U Y �	YVXTZ'\~n�abR S ONYmR[PI� U Yxo S }AabKlR^KNc^KlZ�f Z'z-Z'c U Y[\ko'f�c^K S KNM	o�cdZ'\ @ nkZAtba	Olo�c^KNZ�fbR
Z'z-nkZ'cdZ'\ ? Y U omgTKNZ'\kRdY[YmnkR cdZ�z�Z�OlONZ�K=o�R^KlnkKlOyo�\*t!Y[g'YmOlZ'M	n~YmfFc^o'O S Z�a!\VRdYIW{��OyKlo'R^RdZ�f�Y[cko'O P i<qmr'r � 4
�!Z'\VRVR ? Y[\^]~Y[c�o'O P i�qmr'r � p P

� U Y<]'Z�o'O Z'z�c U Y S a!\V\^Ymf�cDRdc^abt @ KlR cdZ YmOla S Kltbo�cdY<c U YLf!Yma!\Vo'O%Rdcd\Va S c^a!\^YmR c U o�c o�\^Y KlfFg'Z�ONg'Ymt
Klf�c U Y�o S }AabKlR^Klc^KNZ�f�Z'z|o'fv`<Q ` o'R^R^Z S Klo�cdYmtYK�KNc Ux? Klnwo'fFabo'O S ZAZ'\VtbKlfbo�c^KlZ�f�P�� U Y�n~Ymn~Z'\ @ cd\Vo S Y�Z'z
c U Yw`<Q ` o S }FabKl\^Ymt�Klf SVU KlOlt U ZAZTt�KyRL\Vo�c U Y[\�\VZ ? abRdc o�]�o'KlfbR^c�f!Yma!\^Z�OlZ']�K S o'O�tbo'nko�]'Y�o'fbtInko @�? Y
R^a!M	M%Z'\VcdYmt ?F@ o�f!Y[c K Z'\^�kZ'z�f!Yma!\ho'O	Rdcd\Va S c^a!\^YmR i Klf S Olabt	Klf!]<c U Y-n~Z'cdZ'\ S Z'\^cdYVX i �T��` i c U Y S Y[\^Y ? YmO _
Olabn i o'fbt ? o'R^o'O%]�o'f!]�OlKloTP6`ufFa	n ? Y[\ Z'z|Rdc^a	tbKNYmR U omg'Y�R U Z#K�f�c U o�c c U YL`<Q ` KyR t	KlRd\Va!M	cdYmt�o�z�cdY[\�o
Rdcd\^Z'�'YLcdZ c U Y U YmnkKlR^M U Y[\^Y S Z�fFcd\Vo'Olo�cdY[\ho'O cdZ�c U YLM Z�Rdc^a!\ho'O U o'fbt W � YmfbfbKlR i ��Z ?F@ _ � \Vo'nkK i JLa!z�Z�RVRdY i
� � abR^RdYmO i%qmr'r � 40�<Klo'OyONY[c i ��o'R^R^KlZ�f i ��o'R^RVo�\VKlf!Z i �u� U o'OyKlO i0qmr'r � p P `Dc c U Y�R^o'n~YLc^KlnkYLR^M	OlKNc ? \Vo'Klf
M	o�c^KNYmfFc^R�R U Z#K�Olo�\V]'YmO @ M	\^YmRdY[\^g'YmtI`<Q `-R�tba!\VKlfb]�c U Y ? Klnko'fAabo'O�abfbONZ�o't	Klf!]�c^o'Rd� W��LKlo'OlOlY[c Y[c�o'O P i
qmr'r � 4 � U o�MbcdY[\ � phi Klf	tbK S o�c^Klf!]<c U Y<Klf�g'Z�Olg'Ymn~Ymf�c�Z'z o�R^a ?�S Z'\^c^K S o'O!o'fFc^K S KNM0o�cdZ'\ @ f!Y[c K Z'\^�%P6J<o'nwo�]'Y
cdZwc U Y S Y[\^Y ? YmOlOla	n=ONYmo'tbR�cdZ�t!YVM S KNc^R�Klfvc U Y�c^KlnkKlf!]ko'f	t o't��^abRdc^n~YmfFc�Z'z:c U Y*`-Q ` i	? a!c-t!ZFYmR-f!Z'c
o ? Z�OlKlR U KNckW � U o�MbcdY[\�� phi o�\^]�a	Klf!]�c U o�cLc U KlRLRdcd\Va S c^ab\^Y�M0Olo @ RLo�nkZAtba	Olo�cdZ'\ @ \^Z�OlY'P��ba!\^c U Y[\hn~Z'\^Y i
Q:o�\^�TKlfbRdZ�fvM0o�c^KNYmf�c^R-R U Z�K ok\VYmtba S c^KNZ�f5Kyfxc U Y�R^K R[Y�Z'z:c U Y�`<Q%`Ho'Olc U Z�a!] U c U Y�\^YmRdM Z�fbRdY M0o�cdcdY[\Vf
KlR Rdc^KyOlO Mb\^YmRdY[\Vg'Ymt W��<Kyo'OlONY[c i ��o'R^R^KNZ�f i ��o'R^R^o�\hKlf!Z i �H� U o'OlKlO i qmr's � p P

�!Y6K Rdc^a	tbKNYmR U omg'Y�KlfFg'YmRdc^KN]�o�cdYmt c U Y f!Yma!\ho'O-R @ RdcdYmnkRxtbKl\^Y S c^O @ KlfFg'Z�ONg'Ymt4Klf M	\^Z S YmRVR�Z'z
ONYmo�\Vf	Klf!]vo f!Y6K `-Q `�P���Z Rdc^abt @ c U Y�o S }Fa	KlR^KNc^KNZ�f Z'z `<Q `-R*KlfIo'tba	ONc M	o�\^c^K S KlM	o'f�c^R i o'f KyfbtbKN\^Y S c
g'Y[\VR^KlZ�fxZ'z�c U Y�abf	ONZ�o'tbKlf!]�c^o'Rd� U o'R ? Y[YmfvabRdYmt�P���f�c U KlRDc^o'Rd��c U YLM Z�Rdc^a!\Vo'O U o'fbtxo�]�o'Klf R^a!MbM Z'\^c^R
o'fIZ ? ��Y S c ? a!c c U YkZ'c U Y[\ U o'fbt�f!Z�K�cd\VKl]']'Y[\VR�c U Y�abfbONZ�o'tbKyf!] ?A@�S ONZ�R^Klfb]xo�R K�KNc ShU \Vo�c U Y[\�c U o'f
OlKNz�c^Klf!]*c U Y�Z ? ��Y S c�t	KN\^Y S c^O @ P!�-Ymo'ONc UF@ M	o�\^c^K S KNM0o'f�c^RDc @ M	K S o'OlO @ ONYmo�\Vfvo'fFc^K S KNM	o�cdZ'\ @ Rdc^o ? KlOlKSRmo�c^KNZ�fxZ'z
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��f Z�f!Y Rdc^a	t @ W{��o'R^R^KlZ�f Y[c�o'O P iLqmr'r'r�p Q|o�\V�AKlf	RdZ�f M	o�c^KNYmfFc^Rwo'fbt U YmnkKNM	o�\VY[c^K S M	o�c^KNYmfFc^R
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c U YkQ:o�\^�TKlfbRdZ�f M0o�c^KNYmf�c^R]K$Y[\VYkKln~M	o'KN\VYmt�o�c�c U Yko S }Fa	KlR^KNc^KNZ�f�Z'zDc U Yk`<Q ` i c U Y @ tbKyt�R U Z#K RdZ�n~Y
\^YmR^Kytbabo'O�ONYmo�\hfbKlf!]!P���f S Z�f�cd\ho'Rdc i K U Ymf U YmnkKNM0o�\^Y[c^K S M0o�c^KNYmf�c^R.K Y[\^Y cdYmRdcdYmt�K�KNc U c U Y S Z�fFcd\Vo'ONYmR^KlZ�fbo'O
U o'fbt�o'R�c U YkM Z�Rdc^a!\Vo'O U o'f	t i c U Y @ z�o'KyONYmt�f!Ymo�\VO @�S Z�n~M	ONY[cdYmO @ cdZ5o S }AabKN\^Y~c U Ykf!Y6K�o'fFc^K S KNM	o�cdZ'\ @
? Y U omgTKNZ'\mP

��o'f @ }Aa!YmRdc^KNZ�f	R ibU Z#K Y[g'Y[\ i \^Ymnko'Klf abfbo'fbR K Y[\^Ymt�P$Q6\^Y[gTKNZ�abR8K Z'\^�xZ�fvc U Y*o S }Fa	KlR^KNc^KNZ�fxZ'z
f!Y6K ? Klnko'fAabo'ObnkZ'cdZ'\DR^�AKlOyOlR�KlfwR^M	OlKNc ? \ho'KlfkM	o�c^KlYmf�c^R U o'R R^a!]']'YmRdcdYmt�c U o�cDKlfFcdY[\ S Z'\^c^K S o'O S Z�nkn*abfbK _
S o�c^KNZ�f c U \VZ�a!] U c U Y S Z'\VM	abR S o'OlONZ�R^abn nko @�? Y$fbY S YmR^R^o�\ @ cdZ<YmR^c^o ? OlKlR U o<f!Y6K o'R^RdZ S Klo�c^KNZ�f ? Y[c K Y[Ymf
c U Y U o'fbtbRkW{�!\Vo'f R i JIo'Olt	KNY i � �TnkKNc U�i ���'�'� 46Q�\^YmKlONZ�K�Rd�TK i�qmr ��� p Px`-OlcdY[\Vfbo�c^KNg'YmO @'i ONYmo�\VfbKyf!]vnko @
Z S[S a!\WK�KNc U c U Y U YmONM Z'z%c U Y R^a ?�S Z'\^c^K S o'OTo�\^Ymo'R�Klf�g'Z�Olg'Ymt~Klf*c U YDMb\^YmRdY[\^g'Ymt ? Klnko'fAabo'O S ZAZ'\VtbKyfbo�c^KNZ�f
Klf S o'OlOlZ�RdZ'cdZ�n @ M0o�c^KNYmf�c^RmP

� U Y�RdY S Z�fbt�}Fa!YmR^c^KNZ�f S Z�f S Y[\Vf	R�c U Y�Mb\^Z'M Z�RdYmt5RVa ?�S Z'\^c^K S o'OEo'fFc^K S KNM	o�cdZ'\ @ fbY[c K Z'\^� KNc^RdYmOlz7P
��o'R^R^KNZ�fko'f	t S Z�OlONYmo�]�abYmR-W{��o'R^R^KNZ�f~Y[c o'O P i0qmr'r'r�p R^a!]']'YmR^c�o S YmfFcd\Vo'Ob\^Z�OlY�Z'z c U Y S Y[\^Y ? YmOlOla	nuKyf~c U Y
ONYmo�\Vf	Klf!]wM	\^Z S YmRVR[P�� U KlR<KlR<o�\^Ymo'RdZ�fbo ? OlY UF@ M%Z'c U YmR^KlR-]�KNg'Ymf�c U Y~Klf�g'Z�Olg'Ymn~Ymf�cLZ'z$c U Y S Y[\^Y ? YmOlOlabn
Klf�c U Y�o S }AabKlR^Klc^KNZ�f�Z'z|f!Y6K n~Z'cdZ'\ ? Y U omgTKNZ'\VR o'f	txc U Y S ZFZ'\htbKlfbo�c^KNZ�f�Z'z:n~Z,g'YmnkYmf�c^R<o S \^Z�R^R �dZ�KlfFc^R
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f!Y6K ? Klnko'fAabo'O S ZFZ'\Vt	Klfbo�c^KNZ�f U o'R�f!Z'c ? Y[YmfvcdYmRdcdYmt�P
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S Z�fFcd\^Z�O M	o�\^c^K S KlM	o'f�c^R o'fbt�M	o�c^KNYmfFc^R$K�KNc U YmKNc U Y[\ ? KlOyo�cdY[\Vo'O S Y[\VY ? YmOyOlo�\ tbY[]'Ymf!Y[\Vo�c^KNZ�f i Z'\ abf	KlOlo�cdY[\Vo'O
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U o'fbt � i c U Y abf	KlOlo�cdY[\Vo'O0]'\^Z�a!M KDo'RDcdYmRdcdYmt K�Klc U c U YLKlM	R^KlONYmRVKNZ�fbo'O U o'fbtxo'RDc U Y M Z�Rdc^a!\Vo'O U o'fbt�P�W���f
o'f�YVXAcdYmf	R^KNZ�f�Z'z6c U KlR'K Z'\^� c U Y KlfFg'Z�ONg'Ymn~YmfFcLZ'z6c U Y S Y[\^Y ? YmOlOlabn Klf5c U Y o S }AabKlRVKNc^KNZ�f5Z'z�M%Z�R^c^a!\Vo'O
o't��^abRdc^n~YmfFc^R�z�Z'\vc U Y S Z�fFcd\Vo'Olo�cdY[\ho'O U o'fbt�K�KlOlO ? Y�o'R^R^YmR^RdYmt�P p `<tbtbKNc^KlZ�fbo'OlO @ Z�f!Y S o'OlONZ�R^Z'cdZ�n @
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�TK X ? KlOlo�cdY[\Vo'O S Y[\VY ? YmOyOlo�\:M	o�c^KNYmfFc^R i RdY[g'YmfwabfbKlOlo�cdY[\ho'O S Y[\VY ? YmOyOlo�\:M	o�c^KNYmfFc^R6o'fbt YmONY[g'Ymf�o�]'Y _ nko�c SVU Ymt
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cdYmRdc^Klfb]�RdYmRVR^KNZ�f�PI�Lf!Y�Z'z�c U Yxt!Y[]'Ymf!Y[\Vo�c^KNZ�f�M	o�c^KlYmf�c^RvW ��� p KDo'R*fbZ'c o ? ONYwcdZ M Y[\^z�Z'\Vn c U Y�c^o'Rd�
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cd\Vo'KlfbYmtvR^Klt!Y_KDo'R s � ����z�Z'\ ? Z'c U ]'\^Z�abM	R[P
�Lf!Y ���1_ @ Ymo�\�Z�Olt S o'OlONZ�RdZ'cdZ�n @ M0o�c^KNYmf�c(KDo'Rvo'OlRdZ cdYmRdcdYmt�P � U Y S Z'\^M	a	R S o'OlONZ�R^abn KDo'R

\^YmRdY S cdYmt Kyf qmr'r � o'R*M	o�\^c*Z'z U Y[\ cd\^Ymo�c^nkYmf�c z�Z'\ R^Y[g'Y[\^YxY[M	KlONY[M	R @ P�� U Y�M	o�c^KlYmf�c KlR*ONY[z�c�_ U o'fbt!Ymt
o'fbt KDo'R~Z�f o'fFc^K _ RdYmKSRmab\^Yvn~YmtbK S o�c^KNZ�f t	a!\VKlf!]�cdYmRdc^Klf!]!P ��f Y[g'Y[\ @ tbo @ OlKNz�YxR U Yvt!ZAYmRkf!Z'c~\^Y[M Z'\^c
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J�Y$a	RdYmt�o gTKN\^c^abo'O��2_ J Ymf�gTKN\^Z�fbnkYmf�c�cdZ<R^Kln*abOlo�cdY�c U Y6gTKlR^a	o'O'o'fbt U o�Mbc^K S o'RdM Y S c^REZ'zTc U Y�abf	ONZ�o'tbKlf!]
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� U Y \VZ ? Z'c^K S R @ R^cdYmn�R^Kln*abOlo�cdYmt c U Y�z�Z'\ S YmR6o�\VKlR^Kyf!]Lz�\^Z�n�Klf�cdY[\ho S c^KNZ�fbR ? Y[cLK$Y[Ymfwc U Y U o'fbtko'f	t~c U Y
gTKN\^c^abo'O Z ? �dY S c^R�o�c-o'f5a!M�tbo�cdY \Vo�cdY�Z'z q �'�'� � R'P�� U Y c^o ? ONY _#Z ? �dY S c S Z�a	OltxZ�fbO @�? YLnkZ,g'Ymt�Klfxc U Y
g'Y[\^c^K S o'OAtbKN\VY S c^KNZ�f�o'fbt U o't�o K$YmKl] U c|Z'zb�TP ���-�A]!P�� U Y ? a!cdcdZ�f S Z�a	Olt ? Y�t!Y[M	\^YmR^RdYmt�Z,g'Y[\�o�tbKyRdc^o'f S Y
Z'z�� S n o'fbt U o'txo�RdM	\VKlf!]PK-KNc U o Rdc^KS[ f!YmRVR�Z'z q P�� � � � S nvP6� U Y-M Z�R^KNc^KlZ�fwo'fbt�KlfFcdY[\Vo S c^KNZ�f�z�Z'\ S YmR
z�Z'\-Ymo ShU M0f!]'Y[\4K$Y[\^Y*\^Y S Z'\VtbYmt Z�f�Y[g'Y[\ @ M0z�c U a!M�tbo�cdY S @TS ONY i K P Y'P-o�c����'� � R'PL� U Y�c^o ? ONY _#Z ? �dY S c
KDo'R~R^a!MbM Z'\^cdYmt ?F@ c U YxM%Z�R^c^a!\Vo'O o�\Vn i K�Klc U c U YxM Z�R^KNc^KlZ�fIZ'z�c U Y�YmO ? Z�K=o�c o�M	Mb\^Z=X!Klnko�cdYmO @�r �
t!Y[] i c U Y<M	o'Oln z�o S Kyf!]�a!M<KDo�\Vt�o'f	twc U YLnkKlt	tbONY�o'fbt�KlfbtbYVX�M%f!]'Y[\VR R^a!MbM Z'\^c^Klfb] c U Y'K YmKN] U cDZ'zEc U Y
Z ? �dY S c[P�� U Y�Z'c U Y[\ U o'fbt�\^YmRdcdYmtQK-KNc U c U Y�M	o'Oyn z{o S Klf!]vt!Z�K�f,KDo�\Vt�Z�f�c U Y*M	o�\^c^K S KNM0o'f�c � RLONY[]�cdZ
Mb\^Z�nkZ'cdY�okRdc^o ? OlY ? a!cdcdZ�fvMb\VYmR^R[P6� U YL�'Y @ KDo'R�o'OSKDo @ R�Mb\VYmR^RdYmt5abRVKlf!] Z�fbO @ c U Y�KlfbtbYVX M0f!]'Y[\,P

� U Y6nkZ,g'Ymn~YmfFc^R|Z'z ? Z'c U c U Y�o S c^KNg'Y$o'f	t�M Z�Rdc^a!\Vo'O'o�\hnZK Y[\^Y�abf S Z�f	Rdcd\Vo'Klf!Ymt o'f	t�KlfFg'Z�ONg'Ymt
c U Y M0f!]'Y[\ i K�\VKyRdc�o'fbt YmO ? Z#K ��Z�KlfFc^R[P � U YwKlfFg'Y[\VRdYxt @ fbo'nkK S R�nkY[c U ZAt�abRdYmt�Klf � U o�MbcdY[\~�YKDo'R
f!Z'c�YmnkM	ONZ @ Ymt U Y[\^Y ? Y S o'abRdY c U Y�M Y[\^c^a!\ ? o�c^KlZ�f KDo'R�]'YmfbY[\Vo�cdYmt Klf o~RdcdY[\^Y[Z'c @ M	K S nko'fbf!Y[\ ?A@ c U Y
S Z�n~M	abcdY[\ 4Tc U abR i c U Y[\^YUK o'R f!Z*\^YmOlo�c^KlZ�fbR U KNM ? Y[c K Y[Ymfxc U Y t @ f	o'nkK S R$Z'z�c U Y ? a!cdcdZ�f�Mb\VYmR^RDo S c^KNZ�f
o'fbtvc U Y�abfbONZ�o'tbKyf!] Y[g'Ymf�c[P
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e<R^Klf!] YmKNc U Y[\~c U YxOlY[z�c~Z'\~\VKl] U c U o'fbt i M	o�\^c^K S KlM	o'f�c^R OlKlz�cdYmt�c U YvZ ? �dY S ckKlfFcdZIo gAKyR^abo'OlO @ nwo�\^�'Ymt
\^Y[]�KNZ�fI�2_ � S n o ? Z2g'Y~c U Y �	ZAZ'\<Z'z$c U Y~gTKN\^c^abo'O�K$Z'\V�ARdM0o S Y'P*� U Y�Z ? �dY S c U o't cdZ ? Y nko'KlfFc^o'Klf!Ymt
Klf c U KlR�\VY[]�KNZ�f z�Z'\��TP��R ? Y[z�Z'\^Ywc U Y�fbYVXAc�M U o'RdY�Z'z c U Ywcd\VKyo'O Pv��f c U Y ? a!cdcdZ�fT_#Mb\VYmR^R S Z�fbt	KNc^KNZ�f i
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oIRdc^o�\Vc^Klf!] R^Kl]�fbo'O8KDo'Rw]�KNg'Ymf Klnkn~Ymt	Klo�cdYmO @ o'f	t c U Y5M0o�\^c^K S KNM	o'fFc^R~Mb\VYmR^RdYmt c U Y ? a!cdcdZ�f i K U K SVU
S o'abRdYmtIc U Y~Z ? �dY S c�cdZ OlKNz�cLZB[�c U Y U o'fbt�P*��f�c U Y~YVXTcdY[\Vfbo'O6abf	ONZ�o'tbKlf!] S Z�fbtbKlc^KNZ�f i c U Y S Z�n~M0a!cdY[\
OlKNz�cdYmt�c U Y$Z ? ��Y S c�o�z�cdY[\6o'f*o't	tbKNc^KNZ�fbo'OFg�o�\VKlo ? ONY KlfFcdY[\^g1o'OFZ'z0���'� nkR|cdZ q ���'� nkR i'ShU Z�RdYmf cdZL\^Z�a!] U O @
S Z'\^\^YmR^M%Z�f	t5cdZwc U Y�\^Ymo S c^KNZ�f�c^KlnkY�\^Ym}AabKN\^Ymt�Klfvc U Y ? a!cdcdZ�f�Mb\^YmR^R S Z�fbtbKNc^KNZ�fEP ��f ? Z'c U�S o'RdYmR i c U Y
abfbOlZ�o'tbKlf!]�Z S[S a!\V\^Ymt Klf�o'f KlfFg�o�\VKlo'fFc<nko'f	f!Y[\ i ?F@ R^Kln*abOlo�c^Klfb]�oxR^n~ZAZ'c U a!M KDo�\VtbR<z�Z'\ S Y Z�f c U Y
Z ? �dY S c�c U o�c�o S[S YmONY[\Vo�cdYmt c U Y�Z ? �dY S c|o'f	t S o'abR^Ymt�o�\^Z�a!] U O @ OlKyf!Ymo�\�t!Y S \^Ymo'R^Y Klf�t!Z#K-f,KDo�\Vt�z�Z'\ S Y Z�f
c U Y�M Z�Rdc^ab\Vo'O U o'fbt~abfFc^KlOTc U Y Z ? ��Y S c K o'R$f!Z�ONZ�f!]'Y[\�Kyf S Z�f�c^o S c$K�KNc U c U Y U o'fbt W{�:KN]�a!\VY �!P q,p P6� U Y
R^ONZ�K4a	fbONZ�o'tbKlfb]�nkKlnkK S R�c U Y SVU o'f!]'Y Klfwz�Z'\ S Y-YVXTM Y[\VKNYmf S Ymt�abfbt!Y[\ fbo�c^a!\Vo'O%abfbONZ�o't	Klf!] S Z�fbtbKlc^KNZ�fbR[P
� Z'\^\VYmRdM Z�fbtbKlf!] gTKlR^abo'OEz�Y[Ymt ? o S �5o ? Z�a!c�c U Y�M Z�R^KNc^KNZ�fvZ'z:c U Y�c^o ? ONY _ OlKl�'Y�Z ? �dY S c i c U Y ? a!cdcdZ�f i o'fbt
? Z'c U5U o'fbt	R K o'R�Mb\^Z,gTKlt!Ymt S Z�fFc^KlfAa!Z�abR^O @ P
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`-z�cdY[\�Ymo SVU cd\VKlo'O�c U Y5M	o�\^c^K S KNM	o'fFc^R@K$Y[\VY Mb\^Z2gAKyt!Ymt K�KNc U z�Y[Ymt ? o S � o ? Z�a!ckc U Y o'n~Z�abfFc
Z'z n~Z,g'YmnkYmf�c�Z'zLc U Y5M Z�Rdc^a!\Vo'O U o'fbt�P � U Y @ K$Y[\^Y�KlfbRdcd\Va S cdYmt cdZ nkKlf	KlnkKSR[Yxc U Y5M Y[\^c^ab\ ? o�c^KNZ�f
K�KNc U Z�a!c S Z�_ S Z�fFcd\Vo S c^KNZ�f�P � S[S o'R^KNZ�fbo'OyO @'i M	o�\^c^K S KNM0o'f�c^R�K$Z�a	Olt�o'tbZ'Mbc*o�Rdcd\Vo�cdY[] @ KlfFK U K ShU c U Y @
t!\^Z'M	M%Ymt�c U Y�M%Z�R^c^a!\Vo'O U o'fbtvo�c�c U Y�R^o'n~Y c^Kyn~Y c U Y @ Mb\^YmR^R^Ymtxc U Y ? a!cdcdZ�fEP6� U KlR KDo'R�n~Z�f	KNcdZ'\^Ymt
?A@ c U Y�YVXTM Y[\VKln~YmfFcdY[\-o'f	t�o S c^KNg'YmO @ tbKlR S Z�a!\ho�]'Ymt�P���\VKlo'OlR-KlfYK U K SVU c U Y�M Z�Rdc^a!\ho'O U o'fbt�o SVU KlY[g'Ymt
o�t!Z�K�f,KDo�\Vt o S[S YmONY[\ho�c^KNZ�f Z'z-�TP	��n � R � ����nkR ? Y[z�Z'\VY�c U Y ? a!cdcdZ�f Mb\^YmR^R�K Y[\^YvYVX S Olabt!Ymt�z�\^Z�n
z{a!\^c U Y[\�o'fbo'O @ R^KyR[P

J KNc U Z�a!c SVU o'f!]'YmR�Klf�c U Y f!Ymab\Vo'O Klf!M	a!c^R cdZ~c U Y M Z�Rdc^ab\Vo'O0o�\hn i o'fva!M<K o�\VtxM Y[\^c^ab\ ? o�c^KNZ�f
K�KlOyO0Z S[S a!\�K U Ymfxc U Y Z ? �dY S c�KlR abf	ONZ�o't!Ymt�P$�Ac^o ? KlOlKSRmo�c^KNZ�f�Z'z|c U Y M Z�Rdc^a!\Vo'O U o'fbt S o'f ? Y o SVU KlY[g'Ymt
?A@ c K Z nkYmo'fbR[�:c U YLo'f�c^K S KlM	o�cdZ'\ @ ONZ�K$Y[\VKyf!]�Z'zEc U Y-z�Z'\ S Y<c U o�c U Z�OltbR6c U Y�Z ? �dY S c i Z'\ ?A@ Klf S \VYmo'R^Klf!]
�dZ�Klf�ckR^c^K [ fbYmR^R~o ? Z�a!c c U YvYmO ? Z#K c U \^Z�a!] U c U Y S Z�_ S Z�fFcd\Vo S c^KNZ�f Z'z-c U Y5o�]'Z�fbKlRdcwo'f	t o'f�c^o�]'Z�fbKyRdc
n*abR S ONYmR�W � Kl\ @ ab�'Z,g�o5Y[c�o'O#P i qmr'r'r�p P�� f f!Z'\Vnwo'O6abfbONZ�o't	Klf!]vcd\VKlo'OyR i YmKNc U Y[\*Rdcd\Vo�cdY[] @ K Z�abOlt ONYmo't
cdZ ox\^Ymt	a S c^KNZ�f�Z'z c U Yka!M<K o�\htIo S[S YmONY[\Vo�c^KNZ�f Z'z$c U Y~M%Z�R^c^a!\Vo'O U o'fbtEP ��Z tbKyRdc^Klf!]�abKyR U c U YmR^Ykc K Z
Rdcd\Vo�cdY[]�KlYmR i K$Y�Klf S OlabtbYmt � cd\hK S � cd\VKlo'OyR � Klf K U K SVU c U Y5Z ? ��Y S c K o'R�OlKNz�cdYmt K�KNc U c U Y RVo'n~Y5z�Z'\ S Y
z{abf S c^KNZ�f�P � U Yvz�Z'\ S YvZ�f c U Y5M Z�Rdc^a!\Vo'O U o'f	t U Z#K Y[g'Y[\ KDo'Rk�'Y[M	c S Z�fbRdc^o'fFc�t!YmRdM0KNcdYxc U Y5gTKlR^abo'O
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t!Y[M	K S c^KNZ�f�Z'z�c U YLZ ? �dY S c�n~Z,gTKlf!] a!M<K o�\htbRDo'fbtvONZ�R^Klfb] S Z�fFc^o S c�K�KNc U c U Y U o'fbtEP:`<fvo'fFc^K S KNM	o�cdZ'\ @
ONZ�K$Y[\VKyf!]xZ'z�c U Y z�Z'\ S Y~Z�f c U Y M Z�Rdc^a!\Vo'O:o�\Vn K Z�abOlt�Mb\^ZTtba S Y ovt!Z#K-f,KDo�\Vt�M Y[\^c^a!\ ? o�c^KlZ�f Z'z c U Y
U o'fbt�Z�f cd\VK S � cd\hKlo'OlR[P���f S Z�fFcd\Vo'Rdc i Klf S \^Ymo'RdYmR Klf �dZ�Klf�c Rdc^KS[ f!YmRVR'K Z�abOlt f!Z'c \VYmR^abONcLKlf��AKyf!Ymnko�c^K S
SVU o'f!]'YmRLZ�f c U YmRdY*cd\VKlo'OlRmPL� U Y�\VYmRdM Z�fbRdY�Z�f�c U YmR^Y*cd\hK S �5cd\hKlo'OlR<Mb\^Z2gAKltbYmR-o�M	a!\VY�n~Ymo'R^ab\^Y�Z'z$c U Y
z�Y[Ymt!z�Z'\ K o�\Vt S Z�nknko'fbt cdZ5c U YkM Z�Rdc^a!\ho'O U o'fbt W{��abn i ��YmKlf!�'YmfbRVn~Y @ Y[\ i ��Y U nko'f i ��K i � �Ac^o�\^� i
qmr'r � p P-�Lf S Y�c U Y�Z ? �dY S c�\VYmo SVU Ymt�c U Y S YmKlOyKlf!]~Z'z:c U Y]K Z'\^�TRdM	o S YxW ���'�1_ ���'��nwR�o�z�cdY[\-c U Y�Rdc^o�\^c�Z'z
abfbOlZ�o'tbKlf!] phi c U Y � cd\VK S � � z�Z'\ S Y�o�MbM0OlKNYmt cdZ c U YwM Z�Rdc^a!\Vo'O U o'fbt KDo'R�\VYmn~Z,g'Ymt R^n~ZAZ'c U O @ Px��o'f @
M	o�\^c^K S KNM	o'fFc^RD\^Ymnko'Klf!Ymtva	fbo=KDo�\^Y�Z'z:c U Y�Klf S OlabR^KNZ�f�Z'z|cd\VK S ��cd\hKlo'OlR[P

� U Y YVXTM%Y[\hKln~YmfFc S Z�fbR^KyRdcdYmt*Z'z M	g'Y M U o'RdYmRmP���f*c U Y$M	\VRdc�c K Z ? ONZ S �TR�Ymo ShU~U o'fbt�K o'R:cdYmR^cdYmt
Z�f q �kYVXTcdY[\Vfbo'O:abf	ONZ�o'tbKlf!]~cd\hKlo'OlR-Ymo SVU P � U YmR^Y�cd\VKlo'OyR�Mb\VZ,gTKlt!Ymt o ? o'RdYmOyKlf!Y�nkYmo'R^a!\^Ymn~YmfFc<Z'z6c U Y
M Y[\^c^a!\ ? o�c^KNZ�f�Z'z c U Y~M%Z�R^c^a!\Vo'O U o'fbtQK U Ymf�c U Ykabf	ONZ�o'tbKlf!]vKlR fbZ'c�o'f�c^K S KNM	o�cdYmt�P~��f�c U Y~Mb\VY _#cdYmRdc
M U o'R^Y i c U Y�M	o�\^c^K S KlM	o'f�c�YmOlK S KNcdYmt c U Y�abf	ONZ�o'tbKlf!](K�Klc U o ? a!cdcdZ�f M	\^YmR^R[Pv��o ShU�U o'fbt KDo'R�cdYmR^cdYmt
Z�f�c K Z ? ONZ S �TR S Z�fbRVKlRdc^Klf!]�Z'z q ��cd\VKlo'OlR i K�KNc U�U o'fbt	R-o'ONcdY[\hfbo�c^Klf!] ? ONZ S � ?A@v? ONZ S �%P<� U Y*OlYmo�\VfbKlf!]
M U o'R^Y S Z�fbR^KlR^cdYmt5Z'z s~? ONZ S �AR K�KNc U ��� ? a!cdcdZ�f!_#Mb\^YmR^R�cd\VKlo'OlR8K-KNc U Z�fbO @ c U Y�cd\Vo'Klf!Ymt U o'fbt U Z�OltbKlf!]
c U Y�Z ? ��Y S c[P6� U Y M%Z�R^c�_#cd\Vo'KlfbKlfb]<cdYmR^c6M U o'RdY K o'R$Klt!YmfFc^K S o'O�K�KNc U c U Y Mb\^Y _#cd\Vo'Klf	Klf!]LcdYmRdc�M U o'RdY'P:� U Y
YVXTM%Y[\hKln~YmfFc<Ymf	t!Ymt K�KNc U o ? o'RdYmOlKlf!Y~n~Ymo'RVa!\^Ymn~YmfFc�Z�f�Ymo ShU U o'fbtQK-KNc U q �xYVXTcdY[\Vfbo'O6abf	ONZ�o'tbKlf!]
cd\VKlo'OyR[P���f c U Y~Mb\^Y _�o'fbt�M Z�Rdc�_#cdYmRdc ? ONZ S �AR i o'fbt Klf�c U Y~YVXAcdY[\hfbo'O ? o'RdYmOlKyf!Y ? ONZ S � i z�Z�a!\ Z�a!c Z'z q �
cd\VKlo'OyR'K Y[\^Y \Vo'fbtbZ�nkO @ RdYmONY S cdYmtIcdZ ? Y*cd\VK S � cd\VKlo'OyR[P�� U Y~ONYmo�\Vf	Klf!]wM U o'RdY tbKlt�f!Z'c S Z�f�c^o'KlfIcd\VK S �F_
cd\VKlo'OyR iT? Y S o'a	RdYLM	KlONZ'c$K$Z'\V��Klf	tbK S o�cdYmt�c U o�c c U Y Mb\VYmRdYmf S YLZ'z�cd\hK S �F_#cd\VKlo'OlR RVKN]�fbK M S o'fFc^O @ R^OlZ#K Ymtvc U Y
o S }AabKlR^KNc^KlZ�fxZ'z|o'f5`<Q `�P

� U YDRdM	OyKNc�_ ? \Vo'Klf�o'fbt�o'OyO ? KyOlo�cdY[\Vo'OAt!Y[]'Ymf!Y[\Vo�c^KNZ�f*M	o�c^KlYmf�c^R.K Y[\^YDcd\Vo'Klf!Ymt*RdZLc U o�c|c U Y t!Z�nkK _
fbo'fFc U o'fbt M	Oyo @ Ymt c U Y M Z�Rdc^a!\ho'OF\VZ�ONY'P�`-OlOTabf	KlOlo�cdY[\Vo'OAM	o�c^KNYmfFc^RWK Y[\^Y cd\Vo'KlfbYmt�K-KNc U c U Y�KNM	RVKlONYmR^KNZ�f	o'O
U o'fbtvR^Y[\^gAKyf!]~o'R c U Y M Z�Rdc^a!\Vo'O U o'f	t�P�� U Y�KNM	RVKlONYmR^KNZ�f	o'O U o'fbt:KDo'R c U Y�t!Z�nwKlfbo'fFc U o'fbtxz�Z'\�c U \^Y[Y
Z'z:c U Y�a	fbKlOlo�cdY[\Vo'O M0o�c^KNYmf�c^R-o'fbt5c U Y�f!Z�fT_ t!Z�nwKlo'fbo'fFc U o'fbtvz�Z'\�c U Y�Z'c U Y[\�z�Z�a!\mP � Y S o'abRdY�Z'z�c U KlR i
c U \^Y[Y~Z'zDc U Y S Z�fFcd\^Z�OlR]K$Y[\VYko'OlRdZ5cdYmRdcdYmt?K�KNc U c U YmKl\�f!Z�fT_ t!Z�nkKyfbo'f�c U o'f	t�abRdYmtIo'R c U Y~M%Z�R^c^a!\Vo'O
U o'fbtEP

�1�	� � +�2 	 � ��2
� U Y~nko'Kyf�tbY[M%Ymf	t!Ymf�c<g�o�\VKlo ? ONY�KDo'RLc U Y~o S[S YmONY[\Vo�c^KNZ�f�Z'z c U Y M Z�Rdc^a!\Vo'O U o'f	t�Z�f cd\hK S ��o'fbt f!Z'\d_
nko'O�cd\VKlo'OlRmPD` S[S YmONY[\Vo�c^KlZ�f�cd\ho S YmR'K Y[\^Y S Z�n~M	a!cdYmt ?A@ fFabnkY[\VK S o'O�t	K [%Y[\VYmf�c^Klo�c^KlZ�f i M0OlcdY[\^YmtYK�Klc U o
XLo'abRVR^Klo'f~�'Y[\VfbYmObZ'z q P�� nkR$�.J �<� W�z�a	OlO�K�Klt!c U o�c U o'ONz nko7X!Kln�a	n p o'fbtwo'OyKN]�f!Ymt cdZ�c U Y�n~Z�n~YmfFc
Z'z�c U Y�Rdc^o�\Vc*Z'z<abfbONZ�o't	Klf!]!P�� U Y�o,g'Y[\Vo�]'Y o S[S YmONY[\ho�c^KNZ�f cd\Vo S YmR~z�Z'\ c U Y�cd\ho'Klf!Ymt o'fbt�abf�cd\ho'Klf!Ymt
U o'fbt Z'z c U Y S Z�fFcd\^Z�O-M	o�\^c^K S KNM0o'f�c^RkKyRwR U Z�K�f Kyf �:KN]�a!\^Y �!P �AP ��g'Ymf Kyf c U Y M	\^Y[cdYmRdcwc U Y[\^Y�KDo'R
o�cdYmfbt!Ymf S @ z�Z'\�c U Y�o�]'Y _ nko�c ShU Ymt S Z�fFcd\^Z�OlR�cdZ�R U Z#K=o RVnko'OlONY[\�M%Y[\Vc^a!\ ? o�c^KNZ�f Z�f ? a!cdcdZ�f M	\^YmR^R
cd\VKlo'OyR�c U o'f Z�f�c U Y YVXTcdY[\Vfbo'O:cd\VKyo'OlR i o'fbt o�RVOlKN] U c<t!Z�K�f K o�\Vt�tbY��	Y S c^KNZ�f�Z�f cd\VK S �5cd\VKlo'OlR4KDo'RLZ ? _
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