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GIHKJML�NPO>Q�R(QTSVUXW�SZYV[�H�O\NP]�SVUXJML�S_^)`�SVO	JMNP[�HKW&L�NPYaLbQ�RcJML�dINPH�]�SVQTSVH�]�SVHeJ�YVfgR(NPhiO>R(U\S
RcJ\JaR(NPH�R(j�fPSkJML�U\[�`�l�LZO\SVfnmgd�o�H�R(H�YVNPH�lXJMUMR(]�NPH�l>O	JMUMRcJMSVl�NPSVO�NPH_R(HZNPH�YV[�hiQ�fPSAJMS�hXR(U\p(SAJrq
s�[�UtYV[�HeJMNPH)`�[�`�O.d�JMNPhiS�O	JM[�YaL�R(O	JMNPYvu�[�fgRcJMNPfPNnJIwxhi[�]�SVfPO&W�SyO\L�[CW8JML�RcJzm{U\[�h|JML�NPOzO\QTS}d
YVNgR(f�l�U\[�`�Q~[(m&YVfgR(NPhiOv[�H�fnw�Rc�iH�S>fPNPH�SrR(U�Q�Rrw�[(��OyYrR(H�jTS>U\SVQ�fPNPYrRcJMSV]6q#s�[�U�hi[�]�SVfPO
S}��L�NPj�NnJMNPH�l
O	JM[�YaL�R(O	JMNPY&NPHeJMSVU\SVO	J�UMRcJMSVO�R(O�R
O\SVYV[�H�]XO\[�`�U\YVS&[(mTU\NPO\p�NPH�R(]�]�NnJMNP[�HyJM[
JML�S
O	JM[�Yap�Q�U\NPYVSiJML�SXYVfgR(O\Oy[(m&RcJ\JaR(NPH�R(j�fPS�Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJ�Q�Rrw�[(��OyNPO�SAu�SVH�O\hXR(fPfPSVUV�
O\NPH�YVSk[�H�fnw>hy`�fnJMNPQ�fPSVO�[(m+JML�S�JMSVU\hiNPH�R(f�O	JM[�Yap>YrR(H�jTSkU\SVQ�fPNPYrRcJMSV]6q
��SzQ�U\[Cu�NP]�SzR�O\NPhiQ�fPS�Q�U\[�[(m6m{[�U�JML�NPO�Q�U\[�QT[�O\NnJMNP[�Hij�R(O\SV]>[�HiJML�SzU\SV^)`�NPU\SVhiSVHeJ�JML�RcJr�
m{[�U�U\SVQ�fPNPYrRcJMNP[�H6�TJML�S�O	JM[�YapZR(H�]ZJML�S�YVfgR(NPh2hy`�O	JvjTS�fP[�YrR(fPfnw�QTSVU	m{SVYAJMfnw_YV[�U\U\SVfgRcJMSV]6�
R(H�]yj�R(O\SV]�[�H�JML�S�Q�R(U	JMNgR(f)]�Nn��SVU\SVHeJMNgR(f)SV^)`�RcJMNP[�HvJML�RcJ:R(HewvQ�RcJML�dINPH�]�SVQTSVH�]�SVHeJ:YVfgR(NPh
L�R(O
JM[xOMRcJMNPO	m�w�q��zHZNPhiQT[�U	JaR(HeJ
R(Q�Q�fPNPYrRcJMNP[�H"[(m�[�`�U
U\SVO\`�fnJ�NPOzJML�S�^)`�NPYap"]�SVU\Nnu(RcJMNP[�H
[(m�jT[�`�H�]�O�[�Hx�:`�U\[�QTSrR(Hx[�Q�JMNP[�HXQ�U\NPYVSVO�W&L�NPYaLXW�SVU\S�Q�U\SAu�NP[�`�O\fnwi]�SV]�`�YVSV]�jew>[(JML�SVU
R(`�JML�[�U\Oi`�O\NPH�lZu�SVU	w�]�SVhXR(H�]�NPH�lZJMSVYaL�H�NP^)`�SVOim{U\[�h�Q�U\[�j�R(j�NPfPNnJIw�JML�SV[�U	w�q�s�`�U	JML�SVU.d
hi[�U\S(��W�SkO\L�[CW�JML�RcJ�JML�SVU\SkNPO�H�[iR(H�R(fP[�l(wim{[�U�[�`�U�U\SVO\`�fnJ&NPH�hi[�]�SVfPO�W&NnJML�]�NPO\YVU\SAJMS
JMNPhiSzR(H�]x]�NPO\YVU\SAJMS
O	JaRcJMSzu(R(U\NgR(j�fPSVOV��N�q S(q�NPHXJML�SVO\S�hi[�]�SVfPO�W�S�YrR(Hxl�SVH�SVUMRcJMS�RcJ�fPSrR(O	J
O\[�hiS�H�[�H�dIfPNPH�SrR(U�Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJtYVfgR(NPhiO�jew�O\SVfnmgd�o�H�R(H�YVNPH�lyJMUMR(]�NPH�l�O	JMUMRcJMSVl�NPSVOVq

��SAw)W�[�U\]�OV�#GIH�YV[�hiQ�fPSAJMSihXR(U\p(SAJMOV�#RcJ\JaR(NPH�R(j�NPfPNnJIw��TO	JM[�YaL�R(O	JMNPYiu�[�fgRcJMNPfPNnJIw���O	JM[�YaL�R(O	JMNPY
NPHeJMSVU\SVO	JtUMRcJMSVOV��O\`�QTSVU\L�SV]�l�NPH�l
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�|hXR(U\p(SAJiNPOyYrR(fPfPSV]�NPH�YV[�hiQ�fPSAJMS(�#Nnm&JML�SVU\S�S}��NPO	JiQ�Rrw�[(�bQ�RcJ\JMSVU\H�O�JML�RcJ�YrR(H�H�[(J�jTSxU\SVQ�fPNPYrRcJMSV]

jew O\SVfnmgd�o�H�R(H�YVNPH�l�]�w�H�R(hiNPY�JMUMR(]�NPH�l�O	JMUMRcJMSVl�NPSVOVq��zH NPhihiSV]�NgRcJMSxYV[�H�O\SV^)`�SVH�YVS_[(m�hXR(U\p(SAJXNPH�d

YV[�hiQ�fPSAJMSVH�SVO\O�NPOvJML�RcJ�H�[(J�R(fPf�]�SVU\Nnu(RcJMNnu�S>R(O\O\SAJMO�YrR(H�jTSXu(R(fP`�SV]�`�O\NPH�l"JML�SxO	JaR(H�]�R(U\]�Q�U\NPYVNPH�l

JMSVYaL�H�NP^)`�SVO�j�R(O\SV]~[�HZJML�Si]�`�Q�fPNPYrRcJMNP[�H_Q�U\NPH�YVNPQ�fPS(q4s�[�U�S}��R(hiQ�fPS(�4NnJvNPO
W�SVfPf dIp)H�[CW&H�JML�RcJvNPH�R(H

SVYV[�H�[�h�w�W&L�SVU\S�JML�S�O	JM[�Yap�Q�U\NPYVS�S}��L�NPj�NnJMO�O	JM[�YaL�R(O	JMNPYxu�[�fgRcJMNPfPNnJIw������
	y[�U��\`�hiQ�O�[(mzUMR(H�]�[�h

O\N�
VSVO�NnJ�NPO�NPhiQT[�O\O\NPj�fPSiJM[Z`�H�NP^)`�SVfnw~Q�U\NPYVS�RZ�:`�U\[�QTSrR(H�YrR(fPf�[�Q�JMNP[�H�`�O\NPH�lZ[�H�fnw~H�[�R(U\j�NnJMUMR(l�S

YV[�H�O\NP]�SVUMRcJMNP[�H�OVq���SVU	JM[�H��.�����(��	�]�SVU\Nnu�SVO�H�[_R(U\j�NnJMUMR(l�SijT[�`�H�]�O�m{[�UvJML�S>Q�U\NPYVSX[(mtR��:`�U\[�QTSrR(H

YrR(fPf6[�Q�JMNP[�Hxj�R(O\SV]"[�HxJML�S�m R(YAJ�JML�RcJ&JML�S�Q�Rrw�[(��[(m+JML�Sk[�Q�JMNP[�HxNPO�fP[CW�SVU�JML�R(HxJML�SkQ�Rrw�[(�Z[(m+JML�S

O	JM[�Yap>NnJMO\SVfnm+R(H�]�l�U\SrRcJMSVU�JML�R(H>JML�S�Q�Rrw�[(�Z[(m�JML�S�O	JM[�Yap>hiNPH)`�O�JML�S�O	JMU\NPp(S�Q�U\NPYVS(q�GIH�YV[�HeJMUMR(O	J�JM[

JML�SkYrR(fPf�JML�SVO\SvQ�Rrw�[(��OzR(U\SvR(YAJM`�R(fPfnw>RcJ\JaR(NPH�R(j�fPS(��w�NPSVfP]�NPH�lyJML�S�W�SVfPf dIp)H�[CW&H�Q�U\NPYVSkjT[�`�H�]�OVq s�U\SAw

R(H�]���NPH��.��������	+L�Rru�S&O\L�[CW&H�JML�RcJ:JML�SVO\S�jT[�`�H�]�O�R(U\S�SAu�SVH�JML�S�JMNPl�LeJMSVO	J:[�H�SVO m{[�U:R
fgR(U\l�S�YVfgR(O\O [(m

���8hi[�]�SVfPOVq���L)`�OV� JML�Sk[�H�fnwxRcJ\JaR(NPH�R(j�fPSzQ�Rrw�[(��]�[�hiNPH�RcJMNPH�lvJML�SkYrR(fPf6NPO�JML�SkO	JM[�YapxQ�U\NPYVS�NnJMO\SVfnm.q

��L�NPO O	JMU\NPYAJ#U\SVO\`�fnJ UMR(NPO\SVO+JML�S�NPhiQT[�U	JaR(HeJ+^)`�SVO	JMNP[�H�O#W&L�SAJML�SVU:NnJ#YrR(HyjTS�l�SVH�SVUMR(fPN�
VSV]�JM[z[(JML�SVU

O	JM[�YaL�R(O	JMNPYXO\SAJ\JMNPH�l�OyR(H�]~[(JML�SVUvJIw�QTSVO�[(m�]�SVU\Nnu(RcJMNnu�SVOyR(H�]6�+SAu�SVH�hi[�U\Sim{`�H�]�R(hiSVHeJaR(fPfnw��6W&L�NPYaL

JIw�QTSVOi[(mzQ�RcJML�dINPH�]�SVQTSVH�]�SVHeJXQ�Rrw�[(��OXR(U\S�RcJ\JaR(NPH�R(j�fPSxRcJiR(fPf�q#G�JiNPO�YVfPSrR(UyJML�RcJX�:`�U\[�QTSrR(H�d�JIw�QTS

Q�Rrw�[(��O�W&L�NPYaL�R(U\S�Rc�iH�S�fPNPH�SrR(UzNPH_JML�SyJMSVU\hiNPH�R(f#O	JM[�Yap�Q�U\NPYVSyYrR(H�R(fnW�Rrw�O�jTS�l�SVH�SVUMRcJMSV]�jewZR

O\NPhiQ�fPS j�`�wed.R(H�]�dIL�[�fP]�O	JMUMRcJMSVl(w�NPH
JML�S:O	JM[�Yap�R(H�]�R�]�SAm R(`�fnJ	d�m{U\SVS:]�NPO\YV[�`�HeJ�jT[�H�]6qCG�m�NPHeJMSVU\SVO	J�UMRcJMSVO

R(U\SzO	JM[�YaL�R(O	JMNPYtj�`�J�H�[yjT[�H�]�O�R(U\S&JMUMR(]�SV]6��fPNPp(StNPHiJML�StO\L�[�U	J�UMRcJMSzhi[�]�SVf�[(m���[r����GIH�l�SVU\O\[�fPf��)R(H�]

�&[�O\O��.������ �	}��JML�S�O\SAJz[(m JMU\Nnu�NgR(fPfnwXRcJ\JaR(NPH�R(j�fPS�Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJ
YVfgR(NPhiO�U\SV]�`�YVSVO
SAu�SVH"m{`�U	JML�SVU

JM[vJML�[�O\SzQ�Rrw�[(��O�JML�RcJ�R(U\StfPNPH�SrR(U�NPH�JML�StJMSVU\hiNPH�R(f�O	JM[�YapiQ�U\NPYVS(q���L�SVH6��R(fnJML�[�`�l�LiNnJ�NPO�YVfPSrR(U�JML�RcJ

!#"%$�&(')' Q�Rrw�[(��OvR(U\S�RcJ\JaR(NPH�R(j�fPS�NPHZR(HZNPH�YV[�hiQ�fPSAJMSyhXR(U\p(SAJr�6[�H�SyW�[�`�fP]ZNPHeJM`�NnJMNnu�SVfnw�JML�NPH�p�JML�RcJ

]�`�SyJM[>JML�S�L)`�l�S�O\SAJk[(m�JMUMR(]�NPH�l>O	JMUMRcJMSVl�NPSVO�NnJ
O\L�[�`�fP]_jTS�QT[�O\O\NPj�fPSvJM[xl�SVH�SVUMRcJMS�RcJ�fPSrR(O	J+* "%,�-
Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJzQ�Rrw�[(��OtW&L�NPYaL�R(U\SkH�[(JzfPNPH�SrR(U�NPHxJML�SkJMSVU\hiNPH�R(f6O	JM[�Yap�Q�U\NPYVS(q�GIH"YV[�HeJMUMR(O	JtJM[

JML�NPO NPHeJM`�NnJMNP[�H6�cL�[CW�SAu�SVUV�eW�S�W&NPfPf�Q�U\[Cu�StR(O:[�`�U hXR(NPHyU\SVO\`�fnJ:NPHyJML�NPO:Q�R(QTSVUV�cJML�RcJ:JML�S�O\SAJ�[(m JML�SVO\S

R(]�]�NnJMNP[�H�R(feRcJ\JaR(NPH�R(j�fPS�Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJ Q�Rrw�[(��O#NPO+SVhiQ�JIw�m{[�U#R&W&NP]�S�YVfgR(O\O+[(m�YV[�hihi[�H�fnw
`�O\SV]

YV[�HeJMNPH)`�[�`�O.d�JMNPhiS�[�Q�JMNP[�H�Q�U\NPYVNPH�l
hi[�]�SVfPOVqc��S�O\L�[CW JML�NPO U\SVO\`�fnJ:m{[�U:hi[�]�SVfPO+W&NnJML����y��fPNPp(S�JML�[�O\S

NPHeJMU\[�]�`�YVSV]�jew�.tSVO	JM[�H/�.��������	�[�U0��YaL21[�jTSVf�R(H�]43�L)`5��6(7�7�7�	+R(H�]�R(fPO\[tm{[�U#hi[�]�SVfPO+W&L�NPYaL�YV[�HeJaR(NPH

�



R�O	JM[�YaL�R(O	JMNPYkO\L�[�U	JtUMRcJMSvR(O&R�O\SVYV[�H�]"O\[�`�U\YVSk[(m#U\NPO\p>jTSVO\NP]�SVO�JML�SkO	JM[�YapxQ�U\NPYVS(q

��SVO\NP]�SVOyJML�NPOvm{`�H�]�R(hiSVHeJaR(f�U\SVO\`�fnJyQTSVUyO\SxR(H�[(JML�SVU�NPhiQT[�U	JaR(HeJyR(O\QTSVYAJ�[(m&[�`�UyR(H�R(fnw�O\NPOvNPH

JML�NPO�Q�R(QTSVU&NPO�JML�RcJ�W�Sk[(��SVUtR�O	JMUMR(NPl�LeJ\m{[�U	W�R(U\]�Q�U\[�[(m�W&NnJML�[�`�J�JML�SkYV[�hiQ�fPNPYrRcJMSV]xhXR(YaL�NPH�SVU	w>[(m

YV[�HeJMNPH)`�[�`�O.d�JMNPhiSvQ�U\[�j�R(j�NPfPNnJIwXJML�SV[�U	w�R(OtNnJzNPOtSVhiQ�fP[Cw�SV]"m{[�UtS}��R(hiQ�fPSvjew��:jTSVU\fPSVNPH�R(H�]Z��R(YV[�]

�.��������	xR(H�]-jew s�U\SAw-R(H�] ��NPH �.��������	}q���SZm{[�YV`�O�[�H-Q�RcJML�dINPH�]�SVQTSVH�]�SVHeJ�YVfgR(NPhiO>[�H�fnw�q ��L�S

NPHeJM`�NnJMNP[�H�jTSVL�NPH�] [�`�UiU\SVO\`�fnJMOiNPOij�R(O\SV] [�H JML�S�m R(YAJiJML�RcJXR�YVfgR(NPh�YrR(H jTS"U\SVQ�fPNPYrRcJMSV] `�O\NPH�l

�\`�O	JxJML�S�O	JM[�Yap R(H�]KJML�S�hi[�H�SAw hXR(U\p(SAJ�R(YVYV[�`�HeJ�NnmvR(H�]K[�H�fnw Nnm�JML�S_YVfgR(NPh R(H�] JML�S_O	JM[�Yap

R(U\S_fP[�YrR(fPfnw�QTSVU	m{SVYAJMfnw YV[�U\U\SVfgRcJMSV]6q ��L�NPOxYrR(HbjTS_SrR(O\NPfnw O\SVSVH-NPH JML�S_j�NPH�[�hiNgR(f&hi[�]�SVftW&L�SVU\S

R(Hew JMSVU\hiNPH�R(ftQ�Rrw�[(��YrR(HKjTS�l�SVH�SVUMRcJMSV] u�NgR�]�w�H�R(hiNPY"O\SVfnmgd�o�H�R(H�YVNPH�l~O	JMUMRcJMSVl�NPSVOV��O\NPH�YVS�NnJ>NPO

H�SVYVSVO\OMR(U\NPfnw�Rc�iH�S�fPNPH�SrR(U�NPH>JML�SkO	JM[�YapX[Cu�SVUtR(Hewx[�H�S}dIQTSVU\NP[�]xO\`�j�hi[�]�SVf�q���L�SkhXR(NPH>^)`�SVO	JMNP[�H�NPO

JML�SVHvW&L�NPYaL�U\SVO	JMU\NPYAJMNP[�H�O4JML�NPO�fP[�YrR(fPfnwtQTSVU	m{SVYAJ#YV[�U\U\SVfgRcJMNP[�HkNPhiQT[�O\SVO4[�HvJML�S�l�fP[�j�R(f�YaL�R(UMR(YAJMSVU\NPO	JMNPYVO

[(m+JML�SkYVfgR(NPh���R(H�]�L�SVU\SkSVO\QTSVYVNgR(fPfnw>[�H�NnJMO&Q�Rrw�[(�ZNPHxJML�SkYrR(O\Sk[(m#Q�RcJML�dINPH�]�SVQTSVH�]�SVH�YVS(q

GIH"YV[�HeJMNPH)`�[�`�O.d�JMNPhiS�hi[�]�SVfPO�JML�SvQTSVU	m{SVYAJzfP[�YrR(f6YV[�U\U\SVfgRcJMNP[�H>W&NnJML�JML�SvO	JM[�Yap�YrR(H�[�H�fnwxL�[�fP]

NnmkJML�S_Q�U\NPYVS�]�w�H�R(hiNPYVOx[(mkJML�S_YVfgR(NPh ]�SVQTSVH�]-[�HKJML�S_]�w�H�R(hiNPYVO>[(mkJML�S_O	JM[�Yap ��j�`�J�H�[(J�[�H

JML�SxO	JM[�YaL�R(O	JMNPYxjTSVL�Rru�NP[�U�[(mzR(Hew�H�[�HeJMUMR(]�SV]�U\NPO\p�m R(YAJM[�U\OV� fPNPp(S����yq���L�NPO�NPO�JMU\Nnu�NgR(fPfnw_JMU\`�SxNPH

JML�S���fgR(Yap�d ��YaL�[�fPSVO
hi[�]�SVf�qTGIH�JML�SyQ�U\SVO\SVH�YVS�[(m�O	JM[�YaL�R(O	JMNPY �\`�hiQ�OtJML�SyU\SV^)`�NPU\SVhiSVHeJk[(m�QTSVU	m{SVYAJ

fP[�YrR(f�YV[�U\U\SVfgRcJMNP[�H�JMUMR(H�O\fgRcJMSVO�NPHeJM[�JML�SxU\SV^)`�NPU\SVhiSVHeJ�JML�RcJ�JML�SxYVfgR(NPh Q�U\NPYVS>U\SrR(YAJMO�fPNPH�SrR(U\fnwZJM[

R��\`�hiQ�NPHZJML�SXO	JM[�YapZQ�U\NPYVS(�+R(OvO\L�[CW&H~jew~��U(1`�H�SAW�R(fP] �.��������	}q4GIhiQT[�O\NPH�lxJML�NPOvNPH�]�SVQTSVH�]�SVH�YVS

U\SVO	JMU\NPYAJMNP[�H�NPH�JML�S����8hi[�]�SVf6JML�SvO	JM[�YaL�R(O	JMNPYv]�Nn��SVU\SVHeJMNgR(f4SV^)`�RcJMNP[�H�m{[�U�JML�SvYVfgR(NPh Q�U\NPYVSkO\L�[CW&O

JML�RcJ JML�NPO Q�U\NPYVS�hy`�O	J:H�[(J:]�SVQTSVH�]�[�Hyu�[�fgRcJMNPfPNnJIw�q��tSAu�SVU	JML�SVfPSVO\O:JML�S�YVfgR(NPh YV[�`�fP]�O	JMNPfPf�U\SVQ�U\SVO\SVHeJ�R
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