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÷cU)[sW ÷�Dw�skcU�R���v<RXE�RTR±V�b:JMV�V�bcR�E*V*[,e(b"J^E*V�DFe { [syFJMV�DFyFDwVp�ªS"U)DFe�R�DFE�yw[Bv<RTU�V�b"J^Y¦V�bcR
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] [^UQV�bcR±hQk:yFy�Ê©b:DwV*R±W\[,zcRZyOv�DwV�b�p n � ØMqdJMU�R�S"U�RZE*RZY@V*RZzaDFY»÷�Dw�skcU�R��,~igibcR U)RT�sDw[sY[ { RTU�v�b"DFe(b�V�b"RXe�[sY"E*V�J^Y@V { [syFJMV�DFyFDwV1�/W\[,zcRZy5k"Y"z"RTU�RZE*V�DFW\JMV*RZE�V�bcR�S�J^E�E*S�[^U�V�S"U)DFe�R�DFY
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S"U)DFe�R}] [^UiJ^yFy { J^yFkcRZE�[^] M n ~=gib"DFE�eTJ^Y�L�R}R�§,S�yFJ^DFYcRZz�L�RZeTJ^k"E*R}v<R b:J { RGp n E�kx�de�RZY3V�yw�E�WdJ^yFy<E*[�V�b:JMV�ø � ú ./n � ] � ./n � � pqn � û DFE�e�[sY"eTJ { Rl[ { RTU\J^yFy { J^yFkcRZE�[^] ] e�[sY"E�DFz"RTU�RZz�~
gib"DFE�DFE�L�RZeTJ^k"E*R^N ú J^EiY"[^V*RZz�RZJMU)yFDwRTU û V�bcR�E*RZe�[sY"z�z"RTU)D { JMV�D { R�[^]eø � ú ./n � ] � .(n � � pqn � û
v�DwV�b�U)RZE*S�RZe�V V*[ ] DFE`YcRT�sJMV�D { R	]²[^U { J^yFkcRZE`[^] ] JML�[ { RdJML[sk"V`qI~�qc�MNÉJ^Y"z�NOv�b:JMV*R { RTU
V�bcR { J^yFk"Rd[^] M n�N � n ì DFE±L�[sk"Y"zcRZz/LRZyw[Bv ~¦÷c[^U�[skcU�S:JMU)J^WXRTV*RTU { J^yFkcRZE±V�b"DFE�yw[¢v'RTU
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q à�d�à q T âx�

WX[IzcRZy°N"WdJ^DFY"yw�dz"k"R�V*[XS:JMU)J^W\RTV*RTU�e)bc[sDFe�R�U�RZE�k"ywV�DFY"�\DFYlJ��^U�RZJMV*RTU�È=JMU ú
ì
û ~'³�L�E*RTU { R

DFY±÷5Dw�sk"U�R�ØiV�b"JMV�J^E M ßn LRZe�[sW\RZE!yFJMU)�^R^N^V�bcR�S�RTU)e�RZY@V�JM�^R�z"D¯òRTU)RZY"e�RZE!z"RZe�U�RZJ^E*R^~Égib"DFE5DFEL�RZeTJ^k"E*R^NMJ^E ] �^RTV�E!yFJMU��^R^N�V�bcR�e�[sY:eTJ { DwV1� [^]IV�bcR=yw[,[^G@L�J^e�G�S"U)DFeTDFY"�i] k:Y"e�V�Dw[sY zcRZe�U�RZJ^E�RZET~
g![�DFyFyFk:E*V*U)JMV*R�V�bcR�R�ò�RZe�V�[sY¦S"U)DFe�RZE�[^]<b"Dw�sb"RTU { J^yFkcRZE}[^]rpqn�N�v<R�eTJ^yFeTk"yFJMV*RdJ	E�RZe�[sY"z
R�§cJ^WXS:ywR k"E)DFYc�Åpqn � ØMqIN��sD { RZY»DFYl÷�Dw�skcU�RZE â J^Y"z»o,~gib:DFE�V�DFW\R�v'R�b"J { R}S[sE)DwV�D { R�z"D¯ò�RTU�RZY"e�RZE'] [^U'E)W\J^yFy { J^yFkcRZE'[^]�V�bcR}DFY"DwV�DFJ^y�E�ô,k"JMU�RZz
{ [syFJMV�DFyFDwV1� M ßn ~�gib"DFE}DFE�L�RZeTJ^k"E�R�ø � ú ./n � ] � ./n � � pqn � û DFE�Yc[¢v�e�[sY { R�§�[ { RTU±J�v�DFzcRTUU�RT�sDw[sY�~�h�[Bv<R { RTUZN M ßn yFJMU��^R�S:kcV�E � n ì DFY@V*[�V�bcR�e�[sY"eTJ { R\U�RT�sDw[sY�~�uIRTR�÷�Dw�skcU)RX�\] [^UV�bcR�E�RZe�[sY"zdz"RTU)D { JMV�D { RQ[^]�ø � ú ./n � ] � ./n � � pqn � û v�DwV�b\U�RZE*S�RZe�V=V*[ ] N@E�b"[¢v�DFYc�`V�b"JMV�] [^U
yw[¢v ] V�b"R�] k"Y:e�V�Dw[sYlDFE�e�[sY { R�§NJ^Y"zlb"Dw�sb"RTU { J^yFk"RZEi[^] ] ywRZJ^z»V*[\e�[sY"eTJ { DwV1�^~
��Y�÷�Dw�skcU)R�o,Nv<R�E*RTR±]²[^U}E�WdJ^yFy M ßn J^Y:z»E�WdJ^yFy d N�DFY"e�U�RZJ^E)DFYc� d ywRZJ^z:E�V*[�JdyFJMU)�^RTUS�RTU)e�RZY@V�JM�^R�z:D¯òRTU�RZY:e�R^~�g�b"DFE!DFE�z"k"R�V*[�DFY"e�U�RZJ^E�DFY"��È=JMU ú

ì
û ~�hQ[¢v'R { RTUZN@J^E d DFY"e�U�RZJ^E�RZE

]°kcU�V�bcRTUZN!V�bcRXS"U(DFe�R\z"D¯ò�RTU�RZY"e�RZE±E*V�JMU�V`V*[»�^RTV±E�WdJ^yFywRTUZNKL�RT] [^U�R\k"ywV�DFWdJMV*RZyw��L�RZe�[sW\DFYc�
YcRT�sJMV�D { R^~�gib"DFE�DFE`LRZeTJ^k:E*R � n ì DFE J^yFE*[»DFY"e�U)RZJ^E�DFYc�»J^Y"zzø �V  ú ./n � � n ì � ./n � � pqn � ûE*v�DwV�e(bcRZE�E)Dw�sY�V*[dYcRT�sJMV�D { R^~
��Y�E)k"W\WdJMU��^N¢v'R�[^L:E*RTU { R�E�kcL:E�V�J^Y3V�DFJ^yFyw�±z"D¯òRTU)RZY3V�L�RZb"J { Dw[skcU5]²[^U�V�bcR�YcRTv¬WX[IzcRZy°~

Ê¨b"DFyFE*V��^RZYcRTU)J^yFyw��V�bcR�R�ò�RZe�Vi[^]�E*V*[Ie)b"J^E*V�DFe { [syFJMV�DFyFDwV1�»DFE�V*[Xz"RTS"U�RZE�E�S:J^E)E*S�[^U�V<[^S:V�Dw[sY
{ J^yFkcRZEiV�bcR�S:U�RZeTDFE*R`Y"JMV�k"U�R�[^]�V�b"DFE�U�RZyFJMV�Dw[sY"E)b"DwS�DFEiW\[,z"RZyz"RTSRZY:zcRZY3VT~
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��YªV�b"DFE`S:JMS�RTU`v'Rdb"J { R	E�b"[¢v�Y/V�b"JMV`V�bcRd[^S"V�DFW\J^y�E*V*U)JMV*RT�^�ª] [^U±J»S:J^E�E*S�[^U�V�[^S:V�Dw[sY
J^E ] [sk"Y"zªL@��hQ�^RTU�·Zì�íM´�îw� âMï J^Y"z/��Y"zcRTU(E*RZY¥·Tì�íM´�î�t ï DFE`] J^DwU(yw��U�[^L:k"E*V�V*[ae)b"J^Y"�^RZE
DFY¦V�bcRXW\[,zcRZy°~±��Y¦S:JMU�V�DFeTk"yFJMU v'RXb"J { R\E�bc[Bv�Y¦V�b"JMV�] [^U J�v�DFzcRXeTyFJ^E�E�[^]�E*V*[Ie)b"J^E�V�DFe
{ [syFJMV�DFywV�Dw��WX[IzcRZyFETN@DFY:eTyFk"z"DFYc�±W\J^Y@��S[^S�k"yFJMU<W\[,zcRZyFE<DFY\V�b"R�yFDwV*RTU)JMV�k"U�R^NIV�bcRQ[^S:V�DFW\J^y
S�[sE�DwV�Dw[sYX] [^U�V�b"Ri[^S"V�Dw[sY	bc[syFzcRTU<DFE�V*[`V�JMG^R�J`E�bc[^U)V=S�[sE�DwV�Dw[sY\DFY\V�bcR�k"Y"z"RTU)yw�,DFY"��v�bcRZY
V�bcR��sJ^DFY"EXS"U�[Ie�RZE�EXDFE�S�[sE�DwV�D { R»J^Y:zV*[ªV�JMG^R»Jªyw[sYc��S�[sE�DwV�Dw[sY«v�bcRZYV�bcR��sJ^DFY"EdJMU�R
YcRT�sJMV�D { R^~
gib"R±S:U)DFe�R�v<R�eTJ^yFeTk"yFJMV*Rd]²[^U}V�bcR�[^S"V�Dw[sY�DFE}L�J^E*RZz¦[sY¦V�bcR�J^E�E�k"W\S"V�Dw[sY�V�b"JMV�V�bcR

S:kcU(e)b"J^E*RTU<L�RZb"J { RZE'[^S"V�DFWdJ^yFyw�XJ^Y"zX] [syFyw[¢v�E'V�b"DFE'E*V*U)JMV*RT�^�^~��p]�V�bcRQ[^S"V�Dw[sY	bc[syFzcRTU�J^e�V�E
DFY/J»E�kcLcnù[^S"V�DFWdJ^y�] J^E)b"Dw[sYªV�bcRZYªV�bcRX[^S"V�Dw[sY�viU)DwV*RTU±eTJ^Y/J^z"JMS"V�b"DFE bcRZzc�^RdV*[»e�[ { RTU
b"DFE�[^L:yFDw�sJMV�Dw[sY"E�J^Y"zlV*[	W\JMG^R U)DFE�G,ywRZE�E�S"U�[M�:V�EZ~�u,RTR`hQRZY"zcRTU(E*[sY/î�r ï J^Y:zauIbcU)R { R`J^Y"z
ÈÉRsðe�RMðU\î�t^t ï ]²[^U�J�z"DFE�eTk"E)E�Dw[sY�[^]�V�bcR�] [^U)Wþ[^]�V�bcR bcRZzc�^R^~
gib"R�E�RZe�[sY"z�[^Lcü�RZe�V�D { R�[^]V�b"DFE=JMU�V�DFeTywR�v'J^EÉV*[�DFY { RZE*V�Dw�sJMV*R�V�bcR�DFWXS�J^e�VÉ[^]E*V*[Ie)b:J^E�n

V�DFe { [syFJMV�DFyFDwVp�»[sY�S:J^E)E*S�[^U�V�[^S"V�Dw[sYlS"U(DFe�RZETN"J^Y"z�V*[\e�[sW\S:JMU�R}V�bcR U)RZE�k"ywV�E�v�DwV�b»J�e�[sYIn
E*V�J^Y@V { [syFJMV�DFyFDwV1�^N!��yFJ^e)G3n¤uIe(bc[sywRZE v'[^U)yFz�~�gibcR±G^RT�»zcRTV*RTU)WdDFY"J^Y@V�[^]=V�bcR�z"D¯ò�RTU�RZY"e�R�DFY
S"U)DFe�RZE�DFEiV�bcR e�[sY { R�§IDwVp�l[^]�V�bcR�S"U)DFe�R`[^]5J�U)RZyFJMV*RZz�yw[,[^G@L�J^e�G�[^S"V�Dw[sY�~
�'�dz"R���Y"DwV�Dw[sY	V�bcR}S:J^E�E*S�[^U�V<[^S"V�Dw[sY�DFE�J�eTJ^yFy[^S"V�Dw[sY�[sY�J±V*U)J^z"DFYc��J^eTe�[sk"Y@V�v�DwV�b

E*V*U)DwG^R�xTRTU�[c~É�¤]"V�bcR�DFY"DwV�DFJ^y { J^yFkcR�[^]"V�bcR�V*U)J^z:DFYc��J^eTe�[sk"Y3V=DFE�xTRTU)[cN3E*[}V�b"JMVÉDFY±V�bcR�Yc[^V�J�n
V�Dw[sY�[^]cS"U�R { Dw[sk"E!E�RZe�V�Dw[sY"Emp�n � qINMV�bcRZY V�b"R�S"U)DFe�R<[^]cV�bcR<yw[,[^G,L:J^e�G [^S:V�Dw[sY±DFE!e�[sY"eTJ { RDFY¦V�bcR�V*[^V�J^y { JMU)DFJ^Y:e�RXS:JMU)J^W\RTV*RTU ] ~��QE`J�e�[sY"E*RZô,kcRZY"e�R^N!Dw]'V�bcR�S:J^DwU e�[sY:E�DFE*V�DFYc�l[^]
k"Y"z"RTU)yw�,DFY"�	J^Y"z { [syFJMV�DFyFDwVp��]²[syFyw[Bv�J�WX[IzcRZyKJ^E�JMV ú � û NKV�bcRZY¦V�bcR�E*V*[Ie)b"J^E*V�DFe { [syFJMV�DFy¯n
DwV1��W\[,zcRZy5v�DFyFy�k"Y"zcRTU�S:U)DFe�R�J�S:J^E�E*S�[^U�V}[^S"V�Dw[sY/U�RZyFJMV�D { R\V*[»V�bcR\e�[sY"E*V�J^Y@V { [syFJMV�DFyFDwVp�
WX[IzcRZy°~�gib"DFE<DFE�V�bcRQV�bcR�[^S:S[sE)DwV*RQU�RZyFJMV�Dw[sY:E�b"DwS	V*[`V�bcRQR�òRZe�V�[^]OE*V*[Ie)b"J^E�V�DFe { [syFJMV�DFyFDwVp�
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[sYleTJ^yFyK[^S"V�Dw[sY"ET~
P}kcU)DFY"��V�bcR�yFDw] RTV�DFWXR	[^]iV�bcR\[^S:V�Dw[sY�N�J^Y"z�DFY/S�JMU�V�DFeTk"yFJMU�v�bcRZY�V�bcR	V*U)J^z"DFYc�¦J^e n

e�[sk"Y@V±e�[sY@V�J^DFY"EXJaYc[sYInùxTRTU)[aJ^W\[sk"Y3V±V�bcR	S:DFe�V�kcU�R	DFE�WX[^U�R	e�[sWXS:yFDFeTJMV*RZz�~¦��Y/V�b"RZE*R
eTDwU)eTk"WdE*V�J^Y"e�RZE\V�bcR�DFW\S:J^e�VX[^] E*V*[Ie)b"J^E�V�DFe { [syFJMV�DFyFDwVp�©zcRTS�RZY"z:E�[sY%V�b"R»WX[IzcRZy°N�V�bcR
S:JMU)J^W\RTV*RTU { J^yFkcRZE�J^Y:zXV�bcRiU(JMV�Dw[`[^]�V�bcRiV*U(J^z"DFYc�`J^eTe�[sk"Y@V'V*[`V�bcRiS:U)DFe�Ri[^]�V�bcR�k:Y"zcRTU*n
yw�IDFYc�c~É�QywV�bc[sk"�sbXV�bcRi�^RZY"RTU)J^y"S:JMV*V*RTU(Y�U�RZW\J^DFY:EÉV�b"JMV�E*V*[Ie)b:J^E*V�DFe { [syFJMV�DFyFDwVp�dzcRZe�U�RZJ^E�RZE
V�bcR { J^yFk"RQ[^]OV�b"R�S:J^E�E�S[^U)V�[^S"V�Dw[sY	V�bcRTU�R}JMU�R}eTDwU)eTk"WdE*V�J^Y"e�RZE'DFY\v�b:DFe)b	V�bcR�U�R { RTU)E*R}DFE
V*U)kcR^~
��YXV�b"DFE�S:JMS�RTU=v'RQb"J { RQe�[sY"e�RZY@V*U)JMV*RZz	[sY\W\[,zcRZyFE�DFYXv�b"DFe(bXV�bcR�k"Y"zcRTU(yw�,DFYc� J^E)E*RTV

J^Y"z { [syFJMV�DFyFDwV1�S"U�[Ie�RZE�E±JMU�R�DFY"E*V�J^Y@V�J^YcRT[sk"E�yw�/k:Y"e�[^U�U�RZyFJMV*RZz�~a��Y/V�b"DFE±eTJ^E*R�v'R	b"J { R
L�RTRZY¦JML:ywR�V*[�DFzcRZY3V�Dw] �»V�b"R±[^S:V�DFW\J^y�E*V*U)JMV*RT�^��J^Y"z¦bcRZY"e�R�zcRZz:k"e�R�V�b"R±]°J^DwU�S"U)DFe�R�] [^U
V�bcRQ[^S"V�Dw[sY�~�Ê©b"RZYXV�bcR�zcU)D { DFYc�`�'U�[¢vQY"DFJ^Y\W\[^V�Dw[sY"E � J^Y"z " DFY ú � û JMU�RQe�[^U�U)RZyFJMV*RZz
V�bcR�S:DFe�V�kcU)R�DFE�W\[^U�R	e�[sW\S:yFDFeTJMV*RZz�~/÷"U�[sW V�bcR�U�RTS"U)RZE*RZY3V�JMV�Dw[sY¬DFY ú �Zo û DwV�U�RZWdJ^DFY"E
[^S"V�DFWdJ^y=V*[�JMV*V*RZWXS"V�V*[aWdJ�§IDFWdDFE*RXV�bcR	R�§ISRZe�V*RZzyw[IeTJ^y'V�DFWXR\[^]sp JMV±xTRTU�[c~ªuIDFY"e�R
V�bcR»yw[IeTJ^yiV�DFW\RlJMV\qªzcRTS�RZY"z:E�[sY«V�bcR { [syFJMV�DFyFDwVp�¥J^Y"z«V�bcR�S"U)DFe�R»ywR { RZyQV�bcRTU�RlDFEdYc[
E�DFW\S:ywRdU(JMV�Dw[sY"J^ywR�]²[^UXz"RTV*RTU)W\DFY"DFY"��V�bcR�[^S"V�DFWdJ^y<E�V*U)JMV*RT�^�^N'J^Y:z¬e�[sY"E*RZô,kcRZY3V�yw�DwV�DFE
DFWXS�[sE�E)DwL:ywR}V*[XS"U)DFe�R V�b"R�S:J^E�E*S�[^U�V�[^S"V�Dw[sYlR�§IJ^e�V�yw�^~
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