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] ds[ � MR|>[Ldf`�ceKXMRZX[ SVUXWV[LQs[Ldf`;[a`#zV^YU�v�MH^Vi�nN]&MLnFOEMRUN\H`�� [aM�UX[aM
vEMH^�� ^V`Hds^YUN\;WV[L\HK<gRh/[LdfUNWV[aMH[LdfgRh `PS�� �L� n�� � n����V���
vEMH^�� ^V`Hds^YUN\;_V^YQfQf^��BKNdfK	� S�� � � n���
Bn����V���

vEM tKNijKNUNWY\HSVKN\H\Hg�h K	�
�
� ^VMR\Hds`;Ja[LU<ZX[aM��NvEMR^Vi�nN]&MLn��0S�����SVdf[aM
� n�� KX`HSVg�hx`;[aM��FvEMR^Vi�nN]&MLn<O�MRUN\;`�� [aMRUN[aM
�Bn�� KX`HSVg�hx`;[aM��FvEMR^Vi�nN]&MLn��e[aMH|�[aMH`��5SVQs`HhN[aM3k��0v���� S�M�gRhNdfUNW o
� [Lds`;[aMH[aM&vEMYtKXij[aM��XvEMR^Vi�nN]&MLn	��UXWV^ ��^VMHWV[LUN\H`;[aMRU
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* +,".-0/2143576 "$�98��#��:�" 6<; ' 5 �2%="$�2%(1�">/ 6 �#" ?
�Bn � � QfQsWV[���[LdfUN[L\�n n n�n n n n n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n � �
�Bn�� ] dfgRh `;[�� S�`;MRd �>@ qX^VM � SVQfdf\ �3KN\�n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n � �

�Bn��Bn � ] ds[ {P[LZNKXJLds[aMH`;[ ] dfg�hx`;[�� S�`;MRd � n n n n�n n n n n n n�n n n n n n n�n n n n �BA
�Bn��Bn�� �0SV\;`;[aMC@ � Qf[LdfgRhBKNUXW�n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n �BD

�Bn 
 ]&[a_V^YhDtS�MH[LUXJ3dfU/ZX[aM � KNSVUx`;[LUN^FEN`Hds_ n n n n n n�n n n n n n n�n n n n n n n�n n n n �=G
�Bn 
Bn � �0SV\;`;[aMC@ � Qf[LdfgRhBKNUXW�n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n �=G
�Bn 
Bn�� H ^FE0E<QfKNUXW3[LdfUX[aM#{P[L\;^YUNS�`;^VM � ^BZX[�SVU6[LdfU�`HhX[aM � df\Hg�hX[L\#{#[L\H[aMHzV^YdsM n n n n ���
�Bn 
Bn 
 IB`;M�SVhNQfKNUXWY\RQs^Y\;[ ]e[JEFhNSV\Hds[aMRK<UXW n n n n�n n n n n n n�n n n n n n n�n n n n ���

�Bn � KDdTUNZX|<QfSVZL@NMOE�[aMRS�`;^VM�n n n n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n �FP
�Bn �Xn � H M�SVKN\Q@ ] S�MR\;`;[LQfQTKNUXW3zV^YU�IrKLE�[aMC@NMRE>[aM�S�`;^VMH[LU n n n n�n n n n n n n�n n n n �FP
�Bn �Xn�� K@dfUNZX|<QTSVZ$@ � Qs[Ldfg�h K<UXW n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n � �

�Bn A ] ds[TS�Qs^rgRh$@NI.EFhDtS�MH[ n n n n n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n 
 �
�Bn D U KN\RS�� ��[LUXimSV\H\;[LUNZN[RS�[a`;MRSVg�hx`HK<UXWV[LU n n n n n�n n n n n n n�n n n n n n n�n n n n 
V�

V W 6 'X�9:Y! 5 )0"$��:�" 6 �OZ\[]" 6 �#^_"$�2%=" Va`

Bn � ]&[aMPO�dTU$@ � `;^��b@ �0SV\;[aM n n n n n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n 
 A


Bn � n � �&[L\RgRh cPdfUNZNdfWV_V[Lds`H\H\;[LQs[a_B`HdszV[ � UXMH[aWYKNUNW n n n n n n n�n n n n n n n�n n n n 
 D

Bn � n�� U K<\;`HSVUNZN\H\H[LQs[a_ `HdfzV[ ]&[a`;[a_B`Hds^YU�� ds`;`;[LQf\#qX[LQTZNds^YUNdf\RS�`Hds^YU n n n n n n�n n n n 
 G


Bn�� � `;^��b@ {P[L\;^YUNS�`;^VMHij[LQfZ$@ � [Lg�hN\;[LQscPdfMH_BK<UXW n n n n�n n n n n n n�n n n n n n n�n n n n 
 �

Bn��Bn � {P[L\;^YUNSVU `;[ � [LgRhN\H[LQscPdsMH_rKNUXW n n n n n�n n n n n n n�n n n n n n n�n n n n � 


Bn��Bn�� b&dfgRh `Q@ MH[L\;^YU<SVUx`;[ � [LgRhN\;[LQfcPdsMH_rKNUXWc@+] df\CE�[aMR\RdszV[L\�{#[aWYd � [ n n n n�n n n n � 



Bn 
 � `;^��b@dK@SV\;[aMC@ � [LgRh<\;[LQscPdsMR_BKNUNW2n�n n n n n n n n�n n n n n n n�n n n n n n n�n n n n � A

Bn 
Bn � IB`ut^VM�KNUXWY\;`HhX[a^VM�ds[ [aMR\;`;[aMRM MRZNUBKNUXWe@+O�dfUL@ v�hX^V`;^YU$@ v�MH^VJa[L\H\;[ n n n n�n n n n � D

Bn 
Bn�� ] ds[eI�tS�_rKNQfS�Mf@ b3tSVhX[aM�KNUXW n n n n n n n n�n n n n n n n�n n n n n n n�n n n n � �

Bn 
Bn 
 IB`ut^VM�KNUXWY\;`HhX[a^VM�ds[ Jac+[Lds`;[aM�M&MRZNUBKNUXWc@ U c�[Ldg@ v+hX^V`;^YUX[LU$@ v�MH^VJa[L\H\;[ n�n n n n A �

Bn 
Bn � ]&wrUNS�� df\Hg�hX[aMOIB`HS�MR_h@ O]i>[a_B` n n n n n n�n n n n n n n�n n n n n n n�n n n n A 
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� �OZ\[]" 6 � ^_".�2%=" 5 ^ ��� ������%=/a^���� 5�� " 6 `0?
�Xn � �6[L\R\HKNUXW ZX[aMe]e[a_V^Yh@tS�MH[LUXJ�zV^YU!tKX|�[aMRQfS�WV[aMH`;[LU/v+hX^V`;^YUX[LUXJLK<\;`utSVUNZX[LU n n n n�n n n AFD

�Xn � n � vEM�tS E<S�MRS�`Hds^YU6ZN[L\#{#[L\;^YU<S�`;^VMHi [LQTZX[L\.n n�n n n n n n n n�n n n n n n n�n n n A G
�Xn � n�� IB^YUNZ<ds[aMRKNUXW�ZX[aM H ^YhDtS�MH[LUXJ n n n n n n�n n n n n n n n�n n n n n n n�n n n D �
�Xn � n 
 O�dTU! <K
��UNdfg�hx`Q@ dfZN[LSVQs[aM#[ �$E>[aM�d ��[LU `;[LQfQs[aM S�[LZNdfUXWYKNUNWV[LU n n n n n n n�n n n D P

�Xn�� ]&[a_V^Yh tS�MH[LUXJ���[L\R\HKNUXW SVU�WV[a_V^FE7E�[LQs`;[LU
��df_ MH^�c+[LQTQs[LU$@ {#[L\H^YUNS�`;^VMH[LU n n n�n n n n n n n�n n n n n n n n�n n n n n n n�n n n G �

�Xn 
 "D[L\H`PZX[aM S�[LQfQ$#�\RgRhX[LU6y&UXWYQs[LdTgRhBKNUXW)n n n n n n n�n n n n n n n n�n n n n n n n�n n n G D
�Xn � "D[LQf[JE>^VMR`HS�`Hds^YU!tKX|�[aMRQfS�WV[aMR`;[aM#v�hX^V`;^YUX[LUNJLKN\;`utSVUNZX[ n n n n n n n�n n n n n n n�n n n P��
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] ds[2O+dfUXi�tKNhXMRK<UXW6ZX[L\ � dfMH_BK<UXWY\ �BKNSVUx`HK�� \�d ���YSVhNMH[ �L� �V� Z<KXMRgRh �0S�� v�QTSVUNgH_ k�� �
	�� � � 	 o � ZNdf[
ZX[LU S�[aWYdfUNU�ZX[aM � KNSVU `;[LU `HhX[a^VMRds[ � S�MR_Bds[aMR`;[ � Qfds[aWV`#UBKNU ��[LhXMeSVQf\�[LdfU
�xSVhXMRhBKNUNZX[aMH`�JLKXMYtK<gH_>n
] ds[ � KNSVU `;[LUx`HhX[a^VM�ds[ \;^YQfQs`;[)ZNds[)|<df\2ZNSVhNdfU KNU zV[aMR\;`HSVUNZX[LUN[LU v�MH^V|<Qs[�� [0ZX[aM � `;^���E<h wr\Hds_�[aMC@
_BQ�tS�MH[LU�n�]e[aM qN^VM � SVQfdf\ ��KN\ecPKXM�ZX[�\;`;[a`HdfW2c�[Lds`;[aMH[LU ` cedfgH_V[LQs` K<UNZ0SVK<gRh SVKXi�SVU<ZX[aMH[bS+[aMR[LdfgRhX[�SVQf\
ZNds[ � `;^���E<h wB\Rds_ � ds` OEMRi ^YQsW SVKN\;WV[ac�[Lds`;[a`EKNU<Z�Qfdf[ai [aMH`;[�ZNS�|�[Ld hN[aMHzV^VMHMRS�WV[LUNZN[ tye|�[aMH[LdfUN\H`Hd � �3KNUXW
� ds` ZX[LU)[ �.E�[aMRd ��[LUx`;[LQTQs[LU�S�[a^V|<SVg�hx`HK<UXWV[LU�nD]&[LUNUX^rgRh)|<QTds[a|)Z<ds[ ��U `;[aMfENMH[a`HS�`Hds^YU4ZX[L\ qN^VM � SVQfdf\C@
��K<\#[a|�[LUN\;^ ceds[ ZNds[ qXM�S�WV[3UNSVg�h�ZX[aM � ^YQfQf\;`utSVU<ZNdsWV_V[Lds`PZN[aM � KNSVU `;[LUx`HhN[a^VMRds[�hN[ai `HdsW K�� \;`;MRds`;`;[LU �
|�[L\;^YUNZX[aMR\3KNU `;[aM3ZN[LU�� � tS�`;[aMRU��4ZX[aM�UX[LKX[LU "#hX[a^VM�ds[Vn�S�[aMYtKNh���`3WV[ac+^VM�ZX[LU df\;`�dTUlZNds[L\H[�� U KL@
\HS�� ��[LU<hNSVUXWlZNdf[ � K<\;[LdfUNSVUNZN[aMR\;[a`;JLKNUXW Jacedf\HgRhN[LU � Qs|�[aMH` O�dfU<\;`;[LdfU � ZX[aM2ZNds[ � ^YQfQT\;`utSVUNZNdsWV_V[Ldf`
ZX[aM "#hX[a^VM�ds[�|>[L\H`;MRds`;` � KNUNZ4bedf[LQf\RS+^YhNM SVKXi+ZX[�� Ir^YQsz�Suw�H ^YUNWVMH[L\H\ dfU�S�MYtKN\H\H[LQ d ���YSVhXMH[ �L� � D
km\an<ZNS�JLK�� 
 	 o�n
� � �0ds`;`;[LQ EFKNUX_B`�ZX[aM�S�[�� tKNhBKNUXWV[LU \;`HSVUNZ!Z<S�|>[Ld+zV^VMRUX[Lh�� Qfdfg�h�ZX[aM � [aM�\HKNgRh � Z<ds[ _rQfSV\H\Rdf\HgRhN[LU
O�dsWV[LU<\HgRhNS�ij`;[LU2zV^YU �0S�_BMH^ ^V|���[a_B`;[LU2zV^VM�ZN[�� �&dfUx`;[aMRWVMRKNUNZ ZX[aM�� K<SVUx`;[LU `HhX[a^VMRds[&JLK zV[aMR\;`;[LhX[LU�n
] ds[L\;[<M&|��;[a_ `;[�\HdfU<ZlZNds[ �&[aWV[LUN\H`utSVUNZX[/KNUN\;[aMR[aM�`utS�WYQfdTgRhX[LU OEMRijSVhXM�KNUXW0K<UNZlQfSV\R\;[LU |>[L\H`Hd � ��`;[
O�dsWV[LU<\HgRhNS�ij`;[LU6zV[aM � df\H\;[LU � Z<ds[ [LdsWV[LU `HQfdfgRh�ZNKXMRg�h/ZNds[ � KNSVU `;[LU	��[Lg�hNSVUNds_2[aMRQfSVKN|N`�c�tS�MH[LU�n
]&[aM U K<\;`HSVUNZ/[LdfUN[L\ � KNSVU `;[LUX^V|��;[a_B`H\e\;[a`;Ja` \Hdfg�h�UNSVg�h�ZX[aM � KNSVU `;[LUx`HhN[a^VMRds[�JLK<\HS�� ��[LU0SVKN\eSVQ @
Qs[LU ��t^VWYQfdfg�hX[LU ^rZX[aM�[aMRQfSVKX|<`;[LU U KN\H`utSVUNZX[LU ZN[L\ IrwB\;`;[�� \ � ZNdf[ @ � ds`+ZN[aM+[LU `H\CENMH[Lg�hX[LUNZX[LU �5SVhXMC@
\HgRhN[LdfUNQfdfg�hX_V[Lds`H\HS�� E<Qfds`HKNZN[ i tKNM���[LZX[LU!\H^YQfgRhX[LU�[aMRQfSVKX|N`;[LU U K<\;`HSVUNZ WV[acPdfg�hx`;[a` @ JLK!ZX[�� MH[L\HK<Qg@
`Hds[aMH[LUNZN[LU �&[L\HS���`;JLKN\;`HSVU<Z SVKXijJLKNSVZNZ<ds[aMH[LU�\HdTUNZ�n ] ds[L\;[0SVQT\��������! "��#%$'&)(*&+#%,�$)�- !&.,�/�&0� |�[a_�SVUNUx`;[�;{#[Lg�hX[LUxzV^VM�\HgRhXM�dsi `'��df\H`E[LdfUX[L\+ZX[aM�WVMRK<UNZNQs[aWV[LUNZN[LU vEMRdTUXJLd E<ds[LU�ZX[aM "#hX[a^VM�ds[PKNUNZ i ^YQsWV`�KNU	� df`;`;[LQg@
|<S�MPSVKN\PZX[aM KDdTUX[LS�MRds`utS�`#ZX[aMRIrgRhXM�t^YZNdfUXWV[aMHWYQf[LdfgRhBKNUXWXnM&|Bc+^YhNQDZNds[L\;[L\evEMRdfUNJLd E/d ��S�[aMH[Ldfg�h�ZX[aM � KNSVU `;[LUX^V|��;[a_ `;[3KNUNdszV[aMR\H[LQfQs[ �2tKNQs`HdfWV_V[Lds`�|�[L\Hds`;Ja` � KNU<Z
^V| c�^YhNQr\Hdfg�h �0S�_BMH^ ^V|���[a_B`;[�SVKN\Dzrds[LQs[LU3\;^YQfg�hX[LU � KNSVU `;[LUX^V|��;[a_ `;[LU�SVKXij|<SVKX[LU �21 UNZN[a` � SVU3d n�Z�n�{�n
_V[LdfUX[ ZN[aMRS�MH`HdsWV[LU tye|�[aMRQfS�WV[aMRK<UXWV[LU zV^YU �0S�_BMH^VJLKN\;` tSVUNZN[LU5[LdfUX[L\bIBwr\;`;[�� \an�] SV\3df\;` ZX[aM � UNh<SVQs`
ZX[L\ |�[aMYtKNh���` WV[ac�^VMRZX[LUX[LU3�5476� �8#:9;&.,�<;�! ;= $>4?6@�A,CBED�(F/G�A,H�ID% !DH9�#>J�#%,�$�� � 	�� SVKXi�ZNSV\E\CE�tS�`;[aM�UX^rgRh�WV[ @
UNSVKX[aM�[LdfUXJLKNWV[LhX[LU \H[LdfU cedsMRZ�nxO+UXW�ZNS�� ds`�[LdfUNhX[aM+WV[Lhx`#Z<ds[eqXM�S�WV[ U<SVgRh/ZX[�� tyP|�[aMHWYSVUNW3zV^YU�ZX[aM
MH[azV[aMR\Hdf|<Qs[LUl]&wrUNS�� ds_ � Z<ds[ ZNKXM�gRhlZ<ds[ Irg�hXM�t^YZNdTUXWV[aMHWYQs[Ldfg�h K<UXW/|�[L\HgRhXM�ds[a|�[LU cPdsMRZ � JLK�ZN[LUldsMHMR[ @
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zV[aMR\Hds|FQs[LU � ^VMRW<tSVUXWV[LU � ZNdf[&`HS�`H\�tSVgRhNQfdTgRh/|�[a^V|<SVg�hx`;[a`#c�[aMRZX[LU � K<UNZ�ZNds[ [LdfUX[LU2WV[aMRdfg�hx`;[a`;[LU � |FQfSVKXi
ZX[aM U [Lds`#dTUNZNKXJLds[aMR[LU�n
] SV\TH ^YUXJa[JEN` ZX[aM ]&[a_V^YhDtS�MR[LUXJ zV[aMR\HK<gRh ` � ZNds[L\;[�qXMRS�WV[L\H`;[LQfQfKNUXWV[LU4JLK Q�t^Y\;[LU � dfUNZX[�� [L\ |�[aMYtKNgR_h@
\Hdfg�hx`HdsWV` � Z<S � ZNds[�� ZN[LSVQfdf\Hds[aM�KNUXWedT\;^YQfds[aMH`;[aM IrwB\;`;[�� [�i�tKXM � K<SVUx`;[LUN\HwB\;`;[�� [#c+[Ldf`;[aMHMH[Ldfg�hX[LUNZX[ H ^YU$@
\;[��BKX[LUXJa[LU�hNS�`ESVQf\ [L\ |�[LdB_rQfSV\H\Hdf\RgRhX[LU M&|��;[a_B`;[LU ZX[aM qNSVQfQNdT\;`anV]&df[�K<UNds`utS�MH[�KNUNZ3ZNS�� df`�MR[azV[aMR\Hds|<Qf[
]&wBUNS�� ds_ ZX[aM4IrgRhNM t^YZNdfUXWV[aMRWYQs[LdfgRhBKNUXWe_�SVU<U3UBKXM i tKXM�dT\;^YQfds[aMH`;[ IBwr\;`;[���[�WV[LQs`;[LU�n ��U3ZN[aM "�S�` \;`;[LhX[LU
S�|�[aM#SVQfQs[eIBwr\;`;[���[�SVKNi�ZNdf[&[LdTUX[ ^BZN[aMPSVUNZX[aMH[ � [LdT\;[ � ds`#dThXMH[aM�y � WV[a|<KNUXW dTU,H ^YUx`HS�_B`an
] ds[ qX^YQfWV[�Z<SLzV^YU!df\;` � ZNS �4ZNSV\3|>[a`;M�SVgRh `;[a`;[�IBwB\H`;[�� �X� * 12%�� !#/a- 5 !&"��</ 6(6 "$! 5 %(�#/a��".� � df`�ZX[aM
y � WV[a|<KNUXW [LU ` cPdTgH_V[LQs` � \;[LdfUX[edfUNZNdszrdfZNKN[LQfQs[LU O+dsWV[LUN\Hg�hNS�i `;[LU \;^VJLKN\HS�WV[LU zV[aMRQfdf[aMH`�KNUNZ�JLK<\HS�� ��[LU
� ds` ZX[aM3y � WV[a|<KNUXW6[LdTUX[LUl\;^VWV[LU<SVUNUx`;[LU + " 6 �'* 1 6 35 �9- %(".� %4' � % 5 ��: |<dfQfZN[a`an�]&KNMRgRh I.E<KXMH|FdfQg@
ZNKNUXW/tKX|�[aM+ZNds[eqXMH[LdfhX[Ldf`H\;WVMRSVZX[&ZX[L\+{P[L\;[aMHzV^YdsM�\+cedsMRZ ZNdf[L\;[ � [aMR\RgRhXM�tSVUN_BKNUNW�SVKXijWV[LhX^V|�[LU � K<UNZ [L\
zV[aMH|<Qs[Ldf|N`�[LdfU/\;`HS�`Hdf\;`HdT\HgRhX[L\ �&[�� df\RgRh6ZX[aM � t^VWYQfdfg�hX[LU U KN\H` tSVUNZX[ i tKNM#ZNSV\ IBwr\;`;[��/n
] ds[ei�tKXM�ZNds[&UNdfgRh `Q@ _rQfSV\H\Hdf\RgRhX[LU�O�dfWV[LUN\HgRh<S�i `;[LU2zV[aMRSVU ` c�^VMH`HQfdfg�hX[LU/v�h<SV\;[LUNdfUXij^VM � S�`Hdf^YUX[LU c�[aMRZX[LU
ZNSVZNKXM�gRh�SVK<\&ZN[�� IrwB\;`;[�� dfU0[LdfU0WVM�t^��V[aMH[L\ � SVUXJa[L\ � |�[L\;`;[LhN[LUNZ0SVK<\�IrwB\;`;[�� KNU<Z�y ��WV[a|<KNUXW �
ZX[LQs^V_�SVQfdf\Hdf[aMH`anFO+dfUX[�Qf^V_�SVQs[ ��[L\H\HKNUNW2^rZX[aM�S�[a^V|<SVgRh `HKNUXW0S�� IBwB\H`;[�� SVQTQs[LdfUX[3Ja[LdsWV` ZNSVUNU4UNdfg�hx`
��[LhXMEZNdf[�` w.E<df\Hg�hX[LU �BKNSVUx`;[LU���[LgRhNSVU<df\HgRhN[LU O�dfWV[LUN\HgRh<S�i `;[LU � \;^YUNZX[aMRU�Z<ds[�i�tKNM _BQfSV\R\Hdf\Hg�hX[ M&|��;[a_h@
`;[�gRh<S�MRS�_ `;[aM�df\;`Hdf\Hg�hX[LU6O+dsWV[LUN\Hg�hNS�i `;[LU�n
� QT\ ��^BZX[LQTQs[�i tKNM�ZNds[ y ��WV[a|FKNUXW�ZNdf[LUX[LU5ZNS�|�[Ld�h tSVK 1 W�{P[L\;[aMHzV^YdsMR\ � ZX[aMH[LUlzV[aMR\Hg�hNds[LZX[LUX[2qXMH[Ldg@
hX[Lds`H\;WVM�SVZX[ S�� [LdfUXimSVgRh<\;`;[LU6ZNKXM�gRh6hNS�M ��^YUNdf\Hg�hX[ M \;JLdfQTQfS�`;^VMH[LU/\Hd �3KNQfdf[aMH`+c�[aMRZX[LU6_ t^YUNUN[LU�n
] ds[L\;[ � MH|�[Lds`#|�[LdfUNh<SVQs`;[a`�JLK	� [LdTUX[LU � ^VMR\Hg�hNQ tS�WV[3i tKNMeO �$E�[aMRd ��[LU `;[ S�� O�dfU$@ � `;^���@ ��SV\;[aM � � df`
ZX[aMH[LU �&dfQsij[#]&[a_V^YhDtS�MH[LUXJa[ i�[a_B`;[ SVU UNdfg�hx`Q@ _rQfSV\H\HdT\HgRhX[LU U KN\;`utSVUNZN[LU ZX[L\�v+hX^V`;^YUX[LUXij[LQfZX[L\�\HdfgRh `;|<S�M
WV[�� SVgRh ` c�[aMRZX[LU�_�t^YUNUN[LU�n���UN\;|�[L\;^YUNZN[aMH[EcPdsM�Z SVKXi<ZNdf[+vEM�tS E<S�MRS�`Hds^YU3ZX[aM ZNS�JLK�U@t^V`HdsWV[LU U KN\;`utSVUNZN[
ZX[L\#v+hX^V`;^YUX[LUXij[LQfZN\�[LdfUNWV[aWYSVUXWV[LU�nU K	� SVUNZX[aMH[LU [aMHWYS�|�[LU \Hdfg�h SVKN\�ZNdf[L\;[LU tye|�[aMRQs[aWYKNUNWV[LU � t^VWYQfdfg�hX_V[Lds`;[LU � � ds` �edTQsi [)ZX[L\�O�dfUL@
� `;^��b@ �0SV\;[aM SVKNgRh)SVUNZX[aMR[�O �$E�[aMRd ��[LU `;[ JLK)ZX[LU �&M�KNUNZNQfS�WV[LU�ZX[aM � K<SVUx`;[LU	� [LgRhNSVUNdf_/JLK6MH[LS @
Qfdf\Hdf[aMH[LU � cPdf[ [LdfUN[LU "@[L\;` ZX[aM	� ��
�
!= $
476@�A,�
 ,�<�
+�A&F4?65� ,�<4K<UNZl[LdTU v�MH^V`;^V_V^YQfQ�JLKXM "@[LQs[JE�^VMH`HS�`Hds^YU
[LdfUX[L\�KNU |�[a_�SVU<Ux`;[LU U KN\;`HSVUNZN\�ZN[L\ ��df_ MH^�� SV\;[aMHij[LQfZN\an
] ds[ � MR|>[Ldf`�dT\;`�cPds[ ij^YQsWV`�WV[aWYQfds[LZN[aMH` �

� H S EFds`;[LQP� \;`;[LQTQs` ZNds[/cedfgRh `HdsWY\;`;[LU �&dfQsim\ � df`;`;[LQ�JLKXM `HhX[a^VMR[a`Hdf\HgRhN[LU�S�[LhNSVUNZNQTKNUXW ZX[aM ]&[ @
_V^YhDtS�MR[LUXJ�d � ] dfg�hx`;[�� S�`;M�d �>@ qN^VM � SVQfdf\ ��KN\�JLKXM � [aMHi�tKXWYKNUXWXnBS�[L\;^YU<ZX[aMR\�|�[aMYtK<gH_r\HdfgRh `HdsWV`�c�[aMC@
ZX[LU�ZNS�|�[Ld�i�tKXM#Z<ds[ � KNSVU `;[LUX^FEN`Hds_2` w.E<df\Hg�hX[eIrds`HK<S�`Hds^YUX[LU�n
O+\#Qfds[aWV`#dfU�ZX[aMPb&S�`HKXMPZX[aMOIXSVgRhX[3KNUNZ/ZX[aM � ds[LQsJLSVh<Q�ZX[aM#JLK	� "PhX[�� S �;]&[a_V^YhDtS�MH[LUNJ�� [aMC@
\Hg�hNds[LUX[LUN[LU K@ds`;[aMRS�`HKXM�|�[aWVMYtK<UNZX[a` � ZNS ��[LdfUX[ K	��imSV\H\;[LUNZN[OS�[LhNSVUNZ<QfKNUXW�SVQfQs[aM � \CE�[a_ `;[ ZX[aM
]&[a_V^Yh tS�MH[LUNJ d � {PSVh���[LU4[LdfUX[aM O�dTUXi tK<hXMRKNUXW c+[LZX[aM � t^VWYQfdfg�h df\;` UX^rgRh SVUXWV[L\;`;MR[a|N` cPdsM�Z�n
O+\2\H[Ld&SVU ZNdf[L\;[aM,Ir`;[LQfQs[4SVKXi [LdfUXi�tKNhXMR[LUNZX[ � [aM�t^ i�[LUx`HQTdfgRhBKNUXWV[LU JLK	� "#hN[�� SlzV[aMRcPds[L\;[LU
k�� A%	 @!� � � 	 o�n

� ��U H S E<ds`;[LQ�
0cPdsMRZ�ZX[aM � KXij|<SVK KNUNZ ZNds[2qNKNUX_B`Hds^YUN\;c�[Ldf\;[�ZX[L\�O�dTU$@ � `;^��b@ �0SV\;[aM UDtSVhX[aM
[aMRQ�tSVKX`;[aMH`�km\anNZNS�JLK�SVKNgRh � �BA%	 @ � ��
 	 o�n � UN\Hg�hNQfds[ �V[LUNZ�c�[aMRZX[LU�ZNds[ `HhX[a^VMH[a`Hdf\RgRhX[LU � MRKNUNZNQTS @
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WV[LU6i�tKXM#Z<ds[ WV[JE<QfSVU `;[LU6O �$E�[aMRd ��[LU `;[ S�� O+dfU$@ � `;^��b@ �0SV\;[aM&|>[aMR[Lds`;WV[L\;`;[LQfQs`an
]&[aM O+dfU$@ � `;^��b@ �0SV\;[aM�^rZX[aM ��ds_BMH^�� SV\H[aM df\;`3[LdfUl[ �$E�[aMRd ��[LU `;[LQfQs[L\ �&dfQsim\ � ds`;`;[LQ�JLKXM yeUL@
`;[aM�\HKNgRhBKNUXW/ZX[aM � [Lg�hN\;[LQscPdfMH_BK<UXW Jacedf\HgRhN[LU ��S�`;[aMRdf[�K<UNZ�IB`;MRSVhNQfK<UXW SVKXi+[LQs[���[LU `HS�MR\;`;[aM
O�|�[LUX[�� �;[ac+[LdTQf\PUBKXM&[LdfU � `;^�� c�[LgRh<\;[LQscPdsMR_ ` � ds`P[LdTUX[aMe[LdTUXJLdsWV[LU �6^rZX[�ZX[L\RIr`;MRSVhNQfKNUNWY\Q@
ij[LQfZX[L\+d � � UNUN[aMRU ZX[L\�{#[L\H^YUNS�`;^VMR\anX] ds[ � `;^���[ _�t^YUNUN[LU ZNS�|�[LdF\;^uc�^YhNQ>JLKXM�OEMHJa[LKXWYK<UXW�SVQf\
SVK<gRh)JLKXM IB^YUNZNdf[aMRKNUXW2ZX[L\ qX[LQfZX[L\ zV[aMHc�[LUNZX[a` c�[aMRZX[LU�n�]&[aM [LdfU	� SVQ@[aMHJa[LKXWV`;[ v+hX^V`;^YUX[LU$@
JLK<\;`HSVUNZ2d ��O�dfU$@ � `;^���@ ��SV\;[aM#K<Ux`;[aMRQTds[aWV`�SVK<gRh/ZX[aM�]&[a_V^YhDtS�MH[LUXJ � K<UNZ \H^�QTSV\H\;[LU2\HdfgRh � df`
ZN[�� O�dfU$@ � `;^���@ ��SV\;[aM SVKNg�h�]&[a_V^YhDtS�MH[LUXJJEFhDtSVUX^���[LUX[�ZX[L\#v�hN^V`;^YUX[LUXij[LQfZX[L\#\;`HK<ZNds[aMH[LU�n
� tSVhXMH[LU<Z�ZNds[L\#i�tKXM tyP|�[aMRQTS�WV[aMRKNUXWV[LU/zV^YU �BKNSV\Hdg@ _rQfSV\H\HdT\HgRhX[LU U KN\;`utSVUNZN[LU6ZX[L\OIr`;MRSVhNQfKNUNWY\Q@
ij[LQfZX[L\ � \;^VWXn��H#%6 8D% >�A,@()�A,���� $2(%8D ,-9��A, ^rZX[aM�� 
+D��	���! �
���� $�( 8D ,�9��A, � |�[aMH[Lds`H\�[aMHij^YQsWVMH[LdTgRh SVU
\H^VWXnN^ i>[LUN[LU6{#[L\;^YU<S�`;^VMH[LU6|�[L\;`;[LhX[LU<Z/SVKN\�Jac�[Ld �P^Yh<Qf\CE<ds[aWV[LQTU2Z<KXMRgRhNWV[ai�tKNhNMH`�cPKXMRZX[C� ��� 	��
c�S�M�[L\�ZNSV\ U ds[LQ<Z<ds[L\;[aM � MH|�[Lds` � [LdfU zV[aMHWYQs[Ldfg�hx|<S�MR[L\�O �$E>[aM�d ��[LU `�SVKNgRh/dTU [LdfUX[�� <;�A$>4?6 
+#%$

$A�A,@�A,6{#[L\H^YUNS�`;^VMPJLK/_V^YU<\;`;MRKNds[aMR[LU�n
� � qNSVQfQr[LdTUX[L\ ^ i>[LUN[LU {#[L\;^YU<S�`;^VMR\EWYds|<`�[L\E[LdfUX[�\;`HS�MH_V[ H ^FE7E<QfKNUNWeZX[aME{P[L\;^YUNS�`;^VM ��^rZX[PSVU
Z<ds[�y ��WV[a|FKNUXW � c�^YhNdfUXWV[aWV[LU |�[LdXZX[LU hNds[aM�|>[a`;M�SVgRh `;[a`;[LU WV[L\Hg�hNQs^Y\H\H[LUX[LU {P[L\;^YUNS�`;^VMH[LU2SVKXi
� MRKNUNZ ZX[aM�WV[aMRdfUNWV[aMH[LU H ^FE7E<QfK<UXW�c�[L\;[LU `HQfdfgRh Q tSVUXWV[aMH[,H ^YhDtS�MR[LUXJaJa[Lds`;[LU [aMHJLds[LQf`3c�[aMRZX[LU
_�t^YUNUX[LU�n
] S�|�[Ld�\;^YQfQs`;[ [LdfU qX[LQfZXJLK<\;`HSVUNZ [aMHJa[LKXWV` c�[aMRZX[LU � ZX[aM SVKN\)[LdfUX[aM tye|�[aMRQfS�WV[aMRKNUNW Qs[LZNdfW @
QTdfgRh Jac�[Lds[aM�H ^���E�^YUX[LUx`;[LU � U tS�� QfdTgRh!ZX[L\ � S�_BKNK���JLKN\;`HSVUNZ<\�� ����KNUNZ ZX[L\ O�dTU$@ v�hX^V`;^YUL@U KN\;`HSVUNZN\�� � ��ZX[aM SVKN\;WV[ac3tSVhNQs`;[LU �6^rZX[�|�[L\;`;[Lh `an�]e[aM�S�MH`HdsW UNds[LZXMRdfWYZNd ��[LUN\Rds^YUNSVQs[ U KN\;`utSVUNZN[
[aM�QfSVKX|�[LU2[L\#UDtS�� QfdTgRh�d � � [aMHWYQs[LdTgRh/JLK6ZN[LU/SVKN\�zrds[LQs[LU H ^���E�^YUX[LU `;[LU�� ������� � ������������� ���P|�[ @
\H`;[LhX[LUNZX[LU�� 
 D��	���! �
���� $2(%8D ,-9��A,4ZNds[ � KN\;cedsMH_rKNUXWV[LU4ZX[aM�]&[a_V^YhDtS�MR[LUXJ SVKXi�ZX[aM�UNds[LZXMRdfWY\;`
�0t^VWYQfdfgRhN[LU5OE|�[LUX[�JLK�\;`HKNZNds[aMR[LU ��WYds|N` [L\�ZX^rgRhlh<ds[aMH|�[Ld U KXM�ZNds[ ij[L\;`;[ v+hNSV\;[LU |�[aJLds[Lh K<UXW
Jacedf\HgRhN[LU ZX[LU |�[LdfZX[LU�|�[a`;[LdfQfdfWV`;[LU U KN\H`utSVUNZX[LU�� ����KNUNZ�� � � � Z<ds[eSVQf\�qX^YQsWV[ ZX[aM�]&[a_V^YhDtS�MH[LUXJ
zV[aM�Qs^VMH[LU/WV[LhX[LU6cPdsMRZ�nU K	� SVUNZX[aMH[LU�\HdfUNZ ZN[aMRS�MH`HdsWV[ tye|�[aMRQfS�WV[aMRK<UXWV[LU Jac�[Lds[aM@v+hX^V`;^YUX[LUXJLSVhNQfJLKN\;`utSVUNZX[E\H[Lds`DQ tSVUXWV[ @
MR[�� SVQf\0[LdfU �0t^VWYQfdfgRhN[L\ ��^BZN[LQfQ i�tKXM0Z<ds[ I.E�[Ldfg�hX[aMRKNUXW KNUNZ � [aMRS�MR|>[Ldf`HKNUXW zV^YU � KNSVUL@
`;[LU<dfUXij^VM � S�`Hds^YU dfU�[LdfUX[�� � KNSVU `;[LUNg ^���E<KN`;[aM d � �&[L\CENM�tSVg�h k�� � A%	�� � � D%	 o�n qetKXM ZNds[2{#[LS @
QTdf\Hds[aMRK<UXW \H^YQfgRhX[aM � KNSVU `;[LUXMH[Lg�hNUX[aM)df\;`�ZNdf[l]&[a_V^YhDtS�MH[LUXJ ZNSV\ �eSVKLE<`HhNdfUNZX[aM�UNdf\ � ZNS�ZNdf[
� dsMH_rKNUXWY\Hc+[Ldf\H[6ZNds[L\;[aM���^���E<KX`;[aM WV[aMRSVZX[4SVKXi ZX[aM2v+hNSV\;[LUX_V^Yh@tS�MH[LUXJ0ZN[aM zV[aMHc�[LUNZX[a`;[LU� � KX|<ds`H\'�5|<SV\Hds[aMH`an�] ds[L\;[ � � KX|<df`H\'�l\HdTUNZ dfU ZX[aM�{#[LSVQfdf` tS�` �BKNSVU `;[LU	��[LgRh<SVUNdf\Hg�hX[ U c+[Ld @U KN\;`HSVUNZN\C@NIBwB\H`;[���[ KNUNZ/_�t^YUNUX[LU6SVU<ZX[aMR\#SVQf\PZNds[ �CS�ds`H\'� _V^YUxzV[LU `Hds^YUX[LQfQf[aMe{#[Lg�hNUX[aM&UX[a|�[LU
ZN[LU U K<\;`utSVUNZX[LU�� ����K<UNZ�� � �+SVKNg�h2|>[LQTds[a|<dsWV[OIXKLE�[aMfE�^Y\Hds`Hds^YUX[LU�ZN[aM S�SV\Hdf\HJLKN\;`utSVUNZX[ SVUNUX[LhL@
� [LU�n

� H�S E<ds`;[LQ��2\HgRhNdTQfZX[aMH`Pd � [aMR\;`;[LU)v S�MRS�WVMRS E<hX[LU)ZNds[�OEMHJa[LKXWYK<UXW KNUNZ�IB^YUNZNds[aM�KNUXW ZX[L\P^V|>[LU
[aMRc tSVhNU `;[LU!v�hX^V`;^YUX[LUNJLKN\;`HSVUNZN\ d � ��df_ MH^�� SV\;[aMLn U KN\ tS�`;JLQfdfgRh c�[aMRZX[LU � t^VWYQfdfgRhN[6qX[LhNQs[aMC@
�BKX[LQfQf[LU2Z<df\;_rKX`Hds[aMH`an
O+\Dij^YQsWV[LU�dfU�ZX[LU�MR[L\;`HQfdfg�hX[LU�v S�MRS�WVM�S E<hX[LU � ^VMR\Hg�hNQ tS�WV[�i�tKNM�O �.E�[aMRd � [LUx`;[�S�� �0ds_BMH^�� SV\;[aM �
Z<ds[ \Hdfg�h5[LdfUN[LU5cPdfg�hx`HdfWV[LU "@[LdfQfSV\CE�[a_B`�ZX[L\3]&[a_V^YhDtS�MH[LUXJ���[Lg�hNSVUNdf\ ��KN\ � UDtS�� QfdfgRh�ZNds[ O �rd @
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\;`;[LUNJ&zV[aM�\HgRhXM�tSVUX_ `;[aM U KN\;`utSVUNZX[ � JLKNUBKX`;Ja[ � SVgRhN[LU�n � UNZN[aMR\+SVQT\+|�[Ld � ]&[a_V^YhDtS�MH[LUXJJE<MH^VJa[ � �
|�[Ld>ZX[�� Z<ds[ � [aMR\RgRhXM�tSVUN_BKNUNW � df`+ZX[LU2zrds[LQs[LU qNMH[LdfhX[Lds`H\HWVMRSVZX[LU�ZX[aM�y ��WV[a|FKNUXW�KNUxc�[LdsWV[aMC@
QfdTgRh�KNUNZ�SVQf\ � [Ldf\;`EKNUX[aMRc�tKNUN\Hg�hx`;[aMEO]i>[a_B`ESVKXij`;MRds`;` � cPdfMRZ�\Hds[�hNds[aM WV[aJLds[LQf`EKNUNZ�_V^YU `;MH^YQfQfds[aMR`
JacPdT\HgRhX[LU�IBwB\H`;[���[LU � ds`�c�[LUNdsWV[LU6qNMH[LdfhX[Lds`H\HWVMRSVZX[LU/[aMHJa[LKNWV`an
] SV\#[aM�\;`;[�ZNds[L\H[aMPO �$E�[aMRd ��[LU `;[ df\;`�[LdfUN[ � |Bc�SVU<ZNQfKNUXW�ZX[L\#WV[L\HgRhNdTQfZX[aMH`;[LU � [aMRijSVhXMR[LUN\�JLKXM
��[L\H\HKNUNW6ZX[aM�]&[a_V^Yh tS�MH[LUNJ [LdfUX[aM�[LdfUXJa[LQfUX[LU {P[L\;^YUNS�`;^VM � ^BZX[Vn�]&[aM�y&Ux`;[aMR\RgRhNds[LZl|�[L\;`;[Lhx`
ZNS�M�dfU � Z<S � Jac�[Ld dfZX[LU `Hdf\HgRhN[ �0ds_BMH^�� SV\;[aM hNdfU `;[aMH[LdfU<SVUNZX[aM#WV[L\Hg�hNSVQs`;[a` c�[aMRZX[LU � c�^V|>[Ld ZNdf[
|�[LdfZX[LU {#[L\H^YUNS�`;^VM ��^rZX[LU�ZNKNMRgRh ZNds[ tM i�UBKNUXWV[LU SVUX[LdfUNSVU<ZX[aM�_V^FE7E�[LQfU _�t^YUNUN[LU�n vEM�tS E<S @
MRdf[aMH` � SVU![LdfUX[LU U KN\;`HSVUNZ � |�[Ld�ZX[�� [LdfUX[aM ZX[aM {P[L\;^YUNS�`;^VMH[LU [LdfU!v�hN^V`;^YU�[LU `HhDtSVQs` � ZX[aM
SVUNZN[aMH[3S�|�[aM UNdfg�hx` � \;^�df\;` ZNds[L\;[aM U KN\;`HSVUNZ)SVKXijWVMRKNUNZ0ZX[aM�H ^FE7E<QTKNUXW�_V[LdfU4O�dfWV[LUXJLKN\;`HSVUNZ
ZX[L\cIBwB\H`;[��b@ �eS�� dfQs`;^YUNdfSVUlKNUNZ \;^�� df` _V[LdfUl\;`HS�`Hdf^YUDtS�MH[aM U KN\;`HSVUNZ�n�] KXMRg�hlZNdf[ H ^FE7E<QfK<UXW
_V^�� ��`�[L\ JLK [LdfUX[aM _V^Yh tS�MH[LUx`;[LU M \;JLdfQTQfS�`Hds^YU � ZX[aMH[LUlS�|N_BQTdfUXWV[LUNZX[ � ��E<Qfds`HK<ZX[�WV[�� [L\H\;[LU
c�[aMRZX[LU/_�SVUNU/KNU<Z�[LdfUX[eIrdsWYU<S�`HKXM�i�tKNM#]e[a_V^Yh@tS�MH[LUXJ�Z<S�MR\;`;[LQfQs`an
] SV\#ij^YQsWV[LUNZN[ O �.E�[aMRd ��[LUx`�Qfdf[ai [aMH`�ZNdf[ � t^VWYQfdfg�hX_V[Lds` � � df`��&dfQsij[ Jac+[Ldf[aM ��df_ MH^�� SV\;[aM#[LdfUX[LU
"@[L\;` ZX[aM � ��
 
!= $>4765�A, 
 ,�<�
+�A&F4?65� ,�<lZNKXMRg�hXJLKXi�tKNhXMH[LU�n ] ds[L\;[�y&UXWYQs[LdTgRhBKNUXW5\;`;[LQfQf`�[LdfU H MRd @
`;[aMRdTK	� ZNS�M � JacPdf\Hg�hX[LUlZN[aM�{PdTgRh `HdsWV_V[Lds`�ZX[aM � K<SVUx`;[LU	� [LgRhNSVUNdf_)[LdTUX[aMR\;[Lds`H\�KNUNZ5ZN[aM�zV^YU
"#hN[a^VMRds[LU � ds`DzV[aMR|>^VMRWV[LUX[LU � S�MRdfS�|<Qs[LU�SVUNZN[aMH[aMR\;[Lds`H\@JLK3[LUx`H\RgRhX[LdfZN[LU � � G 	 nFIXds[+WV[Lh ` JLKXMYtKNgR_
SVKXi [LdTUX[ � [aM t^ i�[LU `HQfdfgRhBKNUXW zV^YU O�dfUN\H`;[LdfU � v�^rZX^YQf\;_Bw!KNUNZ {P^Y\;[LU � �FP 	�� Z<ds[0ZNdf[�yeU zV^YQfQg@
\;` tSVU<ZNdsWV_V[Lds`PZN[aM � KNSVU `;[LU	��[Lg�hNSVUNds_/ZNS�M�Qs[aWV[LU�\;^YQTQs`;[��an<] ds[�SVK
�V[aMR^VMRZX[LU `HQfdfgRhN[ S�[LZX[LKX`HKNUXW
ZX[aM � ��
�
!= $>4?6@�A, 
 ,�<�
+�A&F4?65� ,�< Qfds[aWV`eZNS�MRdfU � Z<S � \Hds[ [LdTUX[LU6|<dT\�JLK�dfhNMH[aM#qX^VM �3KNQfds[aM�KNUXW�E<hNd @
Qs^Y\H^FE<hNdf\Hg�h�WV[ai�tK<hXMH`;[LU ] df\CEFKX` Jac+[Ldf[aM�cPdfZN[aMR\;`;MH[Lds`;[LU<ZX[aM � IrgRhBKNQs[LU���SVKXi>Z<ds[#OE|�[LUX[#ZX[aM�[ �>@E�[aMRd � [LUx`;[LQfQf[LU tye|�[aMfENMYtKNi |<S�MR_V[Lds`eWV[LhN^V|>[LUlhNS�`an U [LdsWV`;[LUlO �$E>[aM�d ��[LU `;[)tKX|�[aMHJa[LKXWV[LUNZ ZNdf[
� [aMRQf[a`;JLKNUXW ZNds[L\H[aM y&UXWYQs[LdTgRhBKNUXW � \;^ c�tS�MH[#ZX[aM4IB`;MR[Lds` JLKXWYKNUN\;`;[LU�ZN[aM � KNSVUx`;[LU `HhX[a^VMRdf[�[LUx`Q@
\Hg�hNds[LZX[LU�n
] SV\ c�S�M�UNdfg�hx` \;^ JLK�ZN[aM U [Lds` SVQf\ � QfSVdfU � \fE>[Lg ` \;[LdTU � KNSVU `;[LUX^FEN`HdT\HgRhX[L\ O �.E�[aMRd ��[LUx`�JLK	�
"@[L\;`�ZX[aM � ��
�
!= $
476@�A, 
 ,�<�
+�A&F476-� ,�<eE<QfSVU `;[ � 
�� 	 n U c�[Ldsi [LQ<SVU ZX[aM�{PdTgRh `HdsWV_V[Lds`+ZN[aM�� K<SVUx`;[LU$@
��[Lg�hNSVUNds_�JLK�tSVK
�V[aMRU KNUNZ)\Hds[�dfU0[LdfUX[�� O �$E�[aMRd ��[LU `&JLK0`;[L\H`;[LU � \HgRhN[LdfUx` S�|�[aM JLK ZNds[L\;[aMU [Ldf`#KNULE�^FE<KNQ tS�M�WV[ac�[L\;[LU0JLK�\;[LdfU�n �Xn I>n0S�[LQfQ ��K
� \HdfgRh0ZX[aM K@S�WV[�\;[LQs|F\;`�|�[acPK
�V`#WV[ac�[L\;[LU
\;[LdTU � ZX[LUNU � \CE�[Lg `#\HgRh<dfQfZX[aMH`�\;[LdTU�[aMR\;`;[L\ "@MH[ i�[LU�� df`�dTh	� \;^�� 
 �>	 �

nsnsn � WV^V`�SVU S E7E�^YdfU ` ��[LU `�cPdf`HhX^YKX`�ZN[LQfSLw � SVUNZ ��\HhX^�c+[LZ KLE dfU �V^YhNU�#�\�^�� g [
S�` ��O+{Pb � �BKNds`;[�UX[aMHzV^YKN\Ln � hNdfQs[ � [ �$E<QfSVdfUX[LZ ��w�E<QfSVUNUN[LZ5[ �$E>[aM�d ��[LU ` � hX[
QfdT\;`;[LUX[LZ3\HdfQs[LU `HQswVn�O�zV[LUx`HK<SVQfQsw � �@\;`;^FE0E>[LZ�`HSVQs_rdfUXW � SVUNZ3`HhX[ 1 MR\;` �BKX[L\;`Hds^YU�gaS���[��� �&SLzV[3wV^YK6S�E�[aM � SVUN[LUx` E�^Y\Hds`Hdf^YU����

] SV\&Qs[a`;Ja`;[3h<ds[aMPWV[L\Hg�hNdfQfZN[aMH`;[�O �$E�[aMRd ��[LU `#|�[a`;MRdgi�`#ZNds[ "D[LQs[JE�^VMH`HS�`Hdf^YU�[LdfUN[L\ � KNSVU `;[LUXJLK$@
\;`HSVU<ZN\+ZN[L\+v+hX^V`;^YUX[LUXij[LQfZN\+d � �0ds_BMH^�� SV\;[aMun ] ds[ � ZX[a[&ZX[aM "D[LQs[JE�^VMH`HS�`Hdf^YU |�[aMRKNh `�ZNS�M�SVKXi �
\utS���`HQfdfg�hX[6O�dfWV[LUN\HgRh<S�i `;[LU![LdTUX[L\ M&|��;[a_ `;[L\�JLK SVUNSVQswr\Hds[aMH[LU � ZNds[L\H[ ��UXij^VM � S�`Hds^YU tKN|>[aM�[Ldg@
UX[ WV[acPdf\H\H[2] df\;`HSVUNJ hNdfU c�[aW0JLK tKX|�[aM � ds`;`;[LQTU5KNUNZ�SVU ZN[�� [LU `;i [aM�Ux`;[LU M&MH`3ZNS�MRSVKN\3ZNSV\
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M |���[a_B`�ceds[LZX[aM�JLK�MH[a_V^YUN\;`;MRK<ds[aMH[LU�n U KNUDtSVg�hN\;`�\HgRhX[LdTUx`�ZNds[�� �A&.$A�A, ���! �< = $>4?6@� 
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+D�(*&+#%, Z<ds[L\;[�� � ^VMRhNS�|�[LU�[LU `;WV[aWV[LUXJLKN\;`;[LhX[LU �X_V^YU%�;KNWYds[aMH`;[ � S�MRdfS�|<Qf[ecPdf[�M&MR`�K<UNZ � ��E<K<Qf\
ZN[aM S�`;^�� S�MH[LU S�SVKN\;`;[LdTUX[6[LdfUX[L\ � S�_BMH^Y\;_V^FE<dT\HgRhX[LU M&|��;[a_ `H\ _�t^YUNUX[LU U<dfgRh ` WYQs[LdTgRhXJa[Lds`HdfW
� ds`�zV^YQTQs[aM �&[LUNSVKNdfWV_V[Lds`�|�[L\;`Hd � ��`�c+[aMRZN[LU�n IB^�� ds`�_�SVUNU _V[LdfUX[�zV^YQfQT\;`utSVUNZNdsWV[,H [LU<Ux`HUNdT\
ZN[L\ U K<\;`HSVUNZN\P[aMRQfSVUXWV`&c+[aM�ZX[LU�naS�[LUNUN[a`;`e[a` SVQ n � 
V� 	 Ja[LdfWV`;[LU3��[LZX^rgRh � ZNS �2ZNds[ "D[LQs[JE�^VMH`HS @
`Hdf^YU zV^YU � KNSVU `;[LUXJLKN\;` tSVUNZN[LU/ZX[LUNUX^rgRh � t^VWYQTdfgRh�df\;` � c�[LUNU � SVU/\HdTgRh/ZNds[ � [aMR\RgRhXM tSVUN_BKNUNW
zV^YU � KNSVU `;[LUX^V|��;[a_ `;[LU JLKNU KN`;Ja[�� SVgRhN[LU�_�SVUNU�nE]&[LUNU�SVKXi �&MRK<UNZ!ZX[aM � [aMR\RgRhXM�tSVUN_BKNUNW
dT\;`e[LdTUX[�WV[LU<SVKX[�H [LUNU `HUNdf\ ZX[L\ U KN\;`HSVU<ZN\eU<dfgRh ` UDt^V`HdsWXn�] ds[L\;[ � [aMR\Hg�hXM�tSVUX_rKNUXW/\;`;[LQfQf`e[LdfUN[
U<dfgRh `Q@ Qs^V_�SVQs[ H ^VMHMH[LQfS�`Hds^YU JacPdT\HgRhX[LU � K<SVUx`;[LUN\HwB\;`;[�� [LU!ZNS�M�KNUNZ ZNds[LU `�SVKNi �&MRKNU<Z�ZNdf[ @
\H[aM�b&dfgRh `Q@dK�^V_�SVQfds`utS�`#\H^VJLKN\HS�WV[LU�SVQf\ �;]&MRSVhx`'��^rZX[aM H ^�� �3KNUNds_�S�`Hds^YUN\H_�SVUNSVQ � tKX|�[aM�ZN[LU ZX[aM
kmK<Ux|�[a_�SVUNUx`;[�o U KN\;`HSVU<Z�zV^���IB[LUNZX[aM+JLK	� O ��ENi;tSVUXWV[aM+`;[LQf[JE>^VMR`Hds[aMH`EcPdfMRZ�nY] ds[P[aM�\;`;[LU O �>@E�[aMRd ��[LUx`;[�JLKNM�� K<SVUx`;[LU$@ "@[LQs[JE�^VMH`HS�`Hds^YU c�S�MR[LU �BKNSVU `;[LUX^FEN`Hdf\Hg�hX[eO �.E�[aMRd ��[LUx`;[ � ds` �&dfQsij[
zV[aM�\HgRhXM�tSVUX_ `;[aM v+hX^V`;^YUX[LULE<SVS�MR[ k�� 
�� 	�� � 
 A 	�� � 
 D 	 o�n�] SV\ Qs[a`;Ja`;[#ZX[aM hNds[aM�zV^VMHWV[L\;`;[LQTQs`;[LU�O �$E�[ @
M�d ��[LU `;[�df\;`@[LdfU � ^VMR\RgRhNQfS�W � [LdfUN[LU�KNU |�[a_�SVUNU `;[LU � KNSVUx`;[LUNJLKN\;`HSVUNZ���ZX[L\ �0ds_BMH^�� SV\;[aMRi [LQfZN[L\
Jacedf\HgRhN[LU Jac+[Ld���df_ MH^�� SV\;[aMRU JLK `;[LQf[JE>^VMR`Hds[aMH[LU�nu] ds[EU@t^V`HdsWV[ � [aMR\RgRhXM�tSVUN_BKNUNW�[aMHi ^YQfWV` � ds`�[Ld @
UN[�� ZNMRds`;`;[LU�{#[L\;^YU<S�`;^VMLnY] S&Z<SV\ U [Lds`HdfU `;[aMHz�SVQfQYJacPdT\HgRhX[LU�v�M�tS E<S�MRS�`Hdf^YU3K<UNZ "@[LQs[JE�^VMH`HS�`Hds^YU
z�S�MRdfS�|�[LQrdf\;` � _�t^YUNUX[LU Z<ds[ � KN\HcPdsMH_rKNUXWV[LU�zV^YU ]&[a_V^YhDtS�MH[LUNJa[ i>[a_B`;[LU SVKNi>ZNdf[ "@[LQs[JE�^VMH`HS�`Hds^YU
d � O �$E>[aM�d ��[LU `�\H`HKNZNds[aMH`�c�[aMRZX[LU�n
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]&[a_V^Yh tS�MH[LUXJ�dT\;`�ZX[aM � [aMRQfKN\H`3zV^YU v�hNSV\H[LUX_V^VMHMH[LQfS�`Hdf^YUX[LU JacPdf\Hg�hX[LU tKX|�[aMRQfS�WV[aMR`;[LU �BKNSVU `;[LU	��[ @
gRhNSVU<df\HgRhN[LU U KN\H`utSVUNZX[LU KNU<Z � SVUNdsij[L\;`Hds[aMR`�\Hdfg�h9d �.SVQTQ ��tSVhNQfdTgRhX[LU � [aMR\RgRh cPdfUNZX[LU1ZX[aM0b&dfg�hx`Q@
] dfS�WV^YUNSVQs[LQs[�� [LUx`;[�ZN[aMP] dfgRh `;[�� S�`;MRd �/i�tKXM#ZNSV\�|�[a`;MRSVg�hx`;[a`;[ IBwr\;`;[��/n
] ds[L\�MR[L\HKNQs`Hds[aMR`ESVKN\+ZN[aM � [aMR\RgRhXM�tSVUN_BKNUNW�ZNds[L\H[aM U KN\H`utSVUNZX[eZ<KXMRgRh dfhXMH[ � [LgRhN\;[LQfcPdsMH_rKNUXW � ds`�ZX[aM
y � WV[a|<KNUXWXn�] ds[L\;[aM vEMR^VJa[L\H\2tKX|�[aMHi�tKNhXMH`#[LdTUX[�_V^Yh@tS�MH[LUx`;[ IrKLE�[aMfE�^Y\Hds`Hds^YU�� KNSVU `;[LU	��[Lg�hNSVUNdf\RgRhX[aMU KN\;`utSVU<ZX[ dfU�[LdfU/\;`HS�`Hdf\H`Hdf\HgRhN[L\ �&[�� df\RgRh6ZNdf[L\;[aM U KN\;`utSVU<ZX[VnXOEMR\;`HSVK<UNQfdfg�hX[aMHc�[Ldf\;[&i�tKNhNMH[LU/SVQf\;^�WV[ @
MRSVZX[eJac+[Ld>WVMRKNU<ZNQs[aWV[LUNZX[eO�dsWV[LUN\RgRhNS�ij`;[LU�ZX[L\�� KNSVU `;[LU	��[Lg�hNUNdf\RgRhX[LU2qX^VM � SVQTdf\ �3KN\ � U tS�� Qfdfg�h ZNSV\
vEMRdTUXJLd E4ZX[aMcIrKLE�[aMfE�^Y\Hdf`Hds^YU6zV^YU U KN\;`utSVUNZN[LU)K<UNZ ZNds[�UNdfg�hx`Q@ Qf^V_�SVQs[ O�dsWV[LUN\RgRhNS�ij` ZX[aM � K<SVUx`;[LU$@
��[LgRh<SVUNds_ � Z<ds[ \HdfgRh dTU ZN[aM � [aMR\Hg�hXM�tSVUX_rKNUXW zV^YU U K<\;`utSVUNZX[LU Ja[LdsWV` � JLK9O�dsWV[LUN\RgRhNS�ij`;[LU [LdfUX[L\
� K<SVUx`;[LU	� [LgRhNSVUNdT\HgRhX[LU IBwB\H`;[�� \ � ZNds[5SVQT\�� 
+D $'$'&.$>4?6 |�[aJa[LdfgRhNUN[a`6c+[aM�ZX[LU _�t^YU<UX[LU �#ZNds[5b&dfg�hx`Q@S�[a^V|<SVgRh `;|<S�MH_V[Lds` zV^YU IXKLE�[aMfE�^Y\Hds`Hds^YUX[LU � S�_ MH^Y\H_V^FE<df\Hg�hX[aM#kmS�|>[aM �BKNSVU `;[LU	��[LgRh<SVUNdf\Hg�h�|>[L\RgRhXMRdf[ @
|�[LUX[aM�o IBwr\;`;[���[�KNU<Z/ZNds[�K�^V_�SVQfdf\Hdf[aMRKNUXW3zV^YU�\;^YQTgRhX[LU�M |���[a_B`;[LUlk�� A%	�� � D%	 o�n
� K<gRh JLKXM�H Q tS�MRK<UXW�ZX[aM�qXMRS�WV[ � ceds[2\RdfgRh dsMHMR[azV[aMR\Hds|<Qf[ vEMH^VJa[L\R\;[/SVKN\3[LdfUX[aM3i ^VM � SVQ+MR[azV[aMR\Hds|<Qf[LU
� Qs[Ldfg�h K<UXW cPds[�ZX[aM�IXgRhXM t^YZ<dfUXWV[aMC@ � Qf[LdfgRhBKNUXW�[aMHWV[a|�[LU � hNS�` ZNds[ "#hN[a^VMRds[�ZX[aM&]&[a_V^Yh tS�MH[LUXJ�[LdfUX[LUS�[Lds`;MRS�W WV[LQf[Ldf\;`;[a` �F\H`;[LQfQs`PZNdf[ y ��WV[a|FKNUXW \;[LhNMPzrds[LQs[�qXMR[LdfhX[Lds`H\;WVM�SVZX[ JLKXM � [aMHi�tKNWYKNUXW � SVU0ZNds[ [LdfU
��df_ MH^Y\HwB\;`;[�� _V^FE7E�[LQfUl_�SVUNU � \;^)cPdsMRZ5Z<ds[ � [aMR\RgRhXM�tSVUN_BKNUNW0ZX[L\�IBwr\;`;[�� \ � ds`�ZX[aM�y ��WV[a|<KNUXW
dsMHMH[azV[aM�\Hds|�[LQ n
] S�|>[LdDdf\;`#S�|�[aMP]&[a_V^YhDtS�MH[LUXJ�JLK�KNU `;[aMR\Hg�hX[LdfZX[LU6zV^YU�ZX[�� � ^VMRWYSVUXW2ZN[aMP] df\H\Hd EFS�`Hds^YU � Jac+[Ld@vEMH^ @

D
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Ja[L\H\;[ � Z<ds[ UNdfg�hx` UBKXM SVKXi+WVMRKNUNZN\�tS�`;JLQfdfgRh4zV[aM�\HgRhNdf[LZX[LUX[LU U [Ldf`H\;_�SVQf[LU S�|<QfSVKXij[LU � \;^YUNZX[aM�U4i�tKXM ZNdf[
SVKNgRh ZNds[�JLKXWVM�KNUNZX[�Qfds[aWV[LU<ZX[LU ��[LgRhNSVUNdT\ ��[LU�zV[aMR\RgRhNds[LZN[LU \HdfUNZ�n�] SVhX[aM+^VMRZNUX[a` � SVU ZX[aMEi�tKXM [LdfUIBwr\;`;[�� `�w>EFdf\HgRhN[LU2]&[a_V^YhDtS�MR[LUXJaJa[Lds`�^Vi `�SVKNg�h2Z<ds[ S�[aJa[LdfgRh<U KNUNW�� � JLK � K	� \Hds[PzV^YU�ZX[aM�] df\H\Hd E<S @`Hds^YUN\;Ja[Ldf`�� � JLK6K<Ux`;[aMR\RgRhX[LdfZN[LU#�an
� � U K<\HS�� ��[LUNh<SVUXW � ds`3ZN[aM � MHMH[azV[aM�\Hds|<dfQTds`utS�`�ZX[aM � ^VMHW<tSVUXWV[6\H^YQfQs`;[�SVK
�V[aMRZX[�� UX^rgRh [aMRc�tSVhNU `
c+[aM�ZX[LU � Z<S � Jac�S�M&ZNdf[�v�hNSV\H[LUX_V^VMHMH[LQfS�`Hdf^YUX[LU6i�tKXMeZ<SV\P|�[a`;MRSVg�hx`;[a`;[ ) ".� ! \;wr\;`;[�� Z<KXMRgRh0ZX[LU�]&[ @
_V^Yh tS�MH[LUXJ�� [LgRhNSVUNdT\ ��K<\�Ja[aM�\;` t^VMH`�c+[aM�ZX[LU�n ]&df[L\;[/KXMR\CENM tKNUXWYQfdfg�h U KNM3d � "@[LdfQf\;wr\;`;[�� zV^VMRhNSVUNZX[ @
UX[LU H ^VMRMH[LQfS�`Hds^YUX[LU6WV[LhX[LU6S�|�[aMPUNdfg�hx`3��zV[aMRQs^VMH[LU�� � \;^YUNZX[aMRU�c�[aMRZX[LU0ZNKXMRg�h/ZNds[ � [aMR\RgRhXM�tSVUN_BKNUNW
� ds`�ZX[LU qXMH[LdfhX[Ldf`H\;WVMRSVZX[LU ZX[aM/y � WV[a|<KNUXW dfU�H ^VMHMH[LQfS�`Hds^YUN[LU JacPdT\HgRhX[LU U KN\H`utSVUNZX[LU ZX[L\ W " �
�B5 ^�% \HwB\;`;[�� \�tKX|�[aMHi�tK<hXMH`anBIB`;[LhX[LU \;[LhNM�zBdf[LQs[ \;^YQfgRhN[aMDqXMH[LdfhN[Lds`H\;WVMRSVZX[EZN[aMDy � WV[a|<KNUXW�JLKXM � [aMHi�tKNWYKNUXW �
\;^�df\;`eZ<ds[L\;[aM � ^VMRWYSVUXW/dsMHMH[azV[aMR\Rds|�[LQ nX]&df[3KXM�\CENMYtKNUNWYQfdfgRhN[ ��UXij^VM � S�`Hds^YU�tKX|�[aMeZNdf[�v�hNSV\H[LUX_V^VMHMH[LQfS @
`Hds^YUX[LU5ZN[L\ "D[LdfQT\;wB\H`;[�� \ df\;` SVQf\H^�d � �&[L\HS���`H\;wB\H`;[�� UX^rgRh5zV^VMRhNSVUNZX[LU � _�SVUNU5S�|�[aM ZNKNMRgRh4[LdfUN[
�6[L\R\HKNUXW S�� "D[LdfQT\;wB\H`;[�� SVQfQs[LdfU/UNdTgRh ` ��[LhXM#MH[a_V^YU<\;`;MRKNds[aMR`�c�[aMRZX[LU�n
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M&|<dsWV[L\+] dfS�WVMRS�� � zV[aMRZX[LKX`HQfdTgRh `�ZX[LU � ^VMHWYSVUNW3ZX[aM�]&[a_V^YhDtS�MH[LUXJVnr] S�|>[LdNMH[JENM�tSV\;[LU `Hds[aMH`+ZNds[PQfdTUX_V[IB[Lds`;[ ZNdf[eMH[LdTU E<hDtSVUX^���[LUN^YQs^VWYdf\Hg�hX[ IB[Lds`;[��X[LdfU<IBwr\;`;[�� � ZNSV\P\HdfgRh/dTU [LdTUX[aM IrKLE�[aMfE�^Y\Hds`Hdf^YU \;[LdfUN[aMU KN\;` tSVU<ZX[�|�[ 1 U<ZX[a`P[LU ` cPdTgH_V[LQs` \HdTgRh4KNU `;[aM ZX[�� O�dfU! FKN\H\PZN[aM ]&[a_V^Yh tS�MR[LUXJ dfU)[LdfU)\;`HS�`Hdf\;`Hdf\RgRhX[L\
�&[�� df\RgRh�Z<ds[L\;[aM U KN\H` tSVUNZX[Vn
] ds[6MH[Lg�hx`;[ IB[Lds`;[/zV[aMRSVUN\RgRhNSVKNQTdfgRh ` ZNds[ E<h wr\Hds_�SVQfdf\Hg�hX[LU!vEMH^VJa[L\R\;[ � ZNds[/JLK ZNds[L\;[aM O+Ux`�cPdfgH_rQfKNUNW
i�tK<hXMH[LU ��ZNSV\ IBwr\;`;[�� c�[LgRhN\;[LQfcPdsMH_B` � ds` \;[LdfUX[aM y ��WV[a|<KNUNW � K<UNZ4ZNds[ IBwB\H`;[���JLKN\;`utSVUNZN[3c�[aMRZX[LU
� ds`�ZN[LU JLSVhNQsMR[LdfgRhX[LU U KN\;`utSVU<ZX[LU ZX[L\+{#[L\;[aMHzV^YdfMR\�zV[aM�\HgRhXM�tSVUX_ `an � K<\�ZX[aM IrKLE�[aMfE�^Y\Hds`Hds^YU3zV^YU,IBw>@
\;`;[���JLKN\H`utSVUNZX[LU [LU `H\;`;[Lh `�ZNSVZNKNMRgRh4[LdfUN[ IXKLE�[aMfE�^Y\Hds`Hds^YU�zV^YU IBwr\;`;[��b@ {P[L\;[aMHzV^YdsMHJLK<\;`utSVUNZX[LU � [LdfU
zV[aMR\Hg�hXM�tSVUX_B`;[aM U K<\;`HSVUNZ�n
O�dfUN[cS�[a^V|<SVg�hx`HKNUNW6^BZN[aM ��[L\H\HK<UXW/SVU ZX[�� dfU4qXMRS�WV[ _V^�� � [LUNZX[LU�IBwr\;`;[�� SVQfQs[LdfUN[�[LU `H\CENMRdfg�hx`
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[LdfUX[aM �0ds`;`;[LQfKNUNW)tKX|�[aM#ZNds[ qXMH[LdfhN[Lds`H\;WVMRSVZX[ ZN[L\#{#[L\;[aMRzV^YdsMR\PK<UNZ2i�tKNhNMH`�SVKXi@[LdTUX[ \;`HS�`Hdf\;`HdT\HgRhX[ ��dg@
\HgRhBKNUXW ZN[aMOIBwr\;`;[���JLKN\;`utSVU<ZX[Vn
] SV\ Jac�[Lds`;[0] dfS�WVMRS�� � Ja[LdsWV`2ZNds[/WYQs[Ldfg�hX[�Irdf`HKNS�`Hds^YU � �;[LZX^rgRh K<Ux`;[aM ZN[�� �&[L\HdTgRh `H\CE<KNUX_B` ZX[aM
v�hNSV\H[LUNdfUXij^VM � S�`Hds^YU�n
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]&[a_V^YhDtS�MH[LUXJ |�[LQs[LKNg�hx`;[a`�SVKNg�h2Z<SV\�v�MH^V|<Qs[�� ZX[L\��6[ �VzV^VMRWYSVUXWY\Pd � {PSVh���[LU ZN[aM � KNSVUx`;[LU `HhX[a^ @
MRds[�UX[LK�n���U3[LdfUX[aMEOEMRc+[Lds`;[aM�KNUXW ZX[L\ � UN\HS�`;Ja[L\ � ZN[LU�zV^YU bP[LK�� SVU�[LdfUXWV[a|NM�SVgRh `EhNS�`;`;[ � �3KN\H\ UNdfg�hx`
U KNMeZNSV\&JLK0|>[a^V|FSVgRh `;[LUNZX[ IBwr\;`;[�� SVU0[LdfUX[ ��[L\H\HS E7E<S�M�S�`HKXM � \H^YUNZX[aMRU)ZNds[L\;[3SVKNgRh)SVU4ZNds[3y �b@
WV[a|<KNUXW/WV[a_V^FE0E>[LQf` c+[aMRZN[LU�n�]&[aM ��[LgRhNSVUNdT\ ��K<\ ZX[aM ]&[a_V^Yh tS�MH[LUXJ i tK<hXMH` ZNSVUNU ZNS�JLK � ZNS � � SVU
_V[LdfUX[ tye|�[aMRQfS�WV[aMRK<UXWV[LU6zV^YU U KN\;`utSVU<ZX[LU�ZX[L\PWV[���[L\H\;[LUN[LU IrwB\;`;[�� \ ��[LhXMe|�[a^V|<SVgRh `;[a` � \;^YUNZX[aMRU
SVKXi [LdfUX[3\;`HS�`Hdf\;`HdT\HgRhX[ �0df\Hg�h KNUNW zV^YU)MH[LdfUX[LU U KN\H`utSVUNZX[LU6WV[ai�tKNhXMR`ecPdfMRZ�n<]&[aM �6[Lg�hNSVUNdf\ ��KN\&ZX[aM
]&[a_V^YhDtS�MH[LUXJ [aMH_BQ�tS�MH` ZNS�MYtKX|�[aMRh<dfUNSVKN\ ��[LZN^Bg�h5UNdfg�hx` � ceds[ SVKN\ ZNdf[L\;[�� �&[�� dT\HgRh ��[ac�[LdfQf\ UBKXM [LdfU
|�[L\;`Hd � ��`;[aM U KN\;`HSVU<Z)d � O �$E>[aM�d ��[LU `eWV[���[L\R\;[LU c�[aMRZX[LU _�SVUNU�n ��U ZNds[L\;[�� IrdTUNUX[ � SVgRh `�SVQf\;^
SVKNgRhlZNds[�]&[a_V^YhDtS�MH[LUXJ [LdfU JLKN\utS�`;JLQTdfgRhX[L\�v@^Y\H`HKNQfS�` cPdf[3[a`�c�S0ZX[LU�H ^YQTQfS E<\ ZX[aM � [LQfQf[LUXijK<UX_ `Hdf^YU
UNdfg�hx`�^V|<\H^YQs[a`�^BZN[aM#_�SVU<U6ZNds[L\;[L\#i ^VM � SVQ�|>[aWVM tKNUNZX[LU�n
� tSVhNMH[LUNZ SVQT\;^�[LdfUN[aMR\;[Lds`H\�KNUN\;[aMR[POEMHimSVhXMRK<UXW�ZX[aM � QfQf`HS�WY\;c+[LQf` � dfU ZX[aM�[L\�_V[LdfUN[ tye|>[aM�QfS�WV[aMRKNUXWV[LU
� S�_BMH^Y\;_V^FE<df\RgRh�K<Ux`;[aMR\RgRhX[LdfZN|<S�MH[aM U K<\;` tSVUNZX[ WYds|<` � ZNds[ |�[aMRKNh<dsWV[LUNZX[�H ^YUN\H[�� KX[LUNJ [LdfUX[aMeK<UxzV[aMC@
��[LdfZNQTdfgRhX[LU ]&[a_V^YhDtS�MH[LUXJ df\H` � i�tKNhXMR`+ZNds[L\H[ SVKNi�[LdfUX[�� MH[LQfS�`Hdfz �;K<UXWV[LU �&[a|<ds[a`�ZX[aM E<h wB\Rds_�SVQTdf\HgRhN[LU
qX^VMR\Hg�h K<UXW JLK6K<UX[aMHc tKNU<\HgRh `;[LU6O i�[a_B`;[LU �FZNdf[ tyP|�[aMRQs[aWV[LU<hX[Lds`�zV^YU0\H^VWXn � KNSVU `;[LUNg ^���EFKX`;[aMRU6d �
� [aMHWYQs[Ldfg�h4JLK ZX[LU ��_rQfSV\H\Hdf\RgRhX[LU�����^���EFKX`;[aMRU)|�[aMRKNh `eWV[aMRSVZN[ SVKXi+ZX[�� IXKLE�[aMfE�^Y\Hds`Hds^YUN\fENMRdfUXJLdgE
ZX[aM � K<SVUx`;[LU `HhX[a^VMRds[0KNUNZ!ZX[aM,IB`HS�|<dfQfdf`utS�`3zV^YU v�h<SV\;[LUX_V^VMHMH[LQTS�`Hds^YUX[LU�dfU!dThXMH[LU E<h wB\Rds_�SVQTdf\HgRhN[LU
�eS�M�ZXc�S�MR[ @dH ^���E�^YUX[LU `;[LU�nEqetKXM ZNds[ E<h wB\Hdf_�SVQfdT\HgRhX[�{#[LSVQTdf\Hds[aMRK<UXW0[LdTUX[L\�\;^YQfg�hX[LU � KNSVU `;[LUNg ^��b@E<KX`;[aMR\�h<S�`P\Hdfg�h6ZNds[ ]&[a_V^Yh tS�MH[LUXJ3SVQf\�WVM t^��V`;[L\ �&dfUNZX[aMRU<df\+hN[aMRSVKN\;WV[L\;`;[LQTQs`an
]&[aM vEMH^V|FQs[���_V^���E<Qf[ � � SVKN\�ZX[��
hX[aMRSVKN\�\HdTgRh!\Hg�hNQfds[ �YQfdTgRh ZNds[ "#hX[a^VM�ds[/ZX[aM ]&[a_V^Yh tS�MH[LUXJ0[LUx`Q@
cPdfgR_V[LQfU \H^YQfQs`;[ � hNS�`�\;[LdfUX[LU2yPM�\CENMRKNUNW c+^Yh<QFdfU [LdfUX[aM � MH|�[Lds`+O�MHcPdfU IrgRhNM�t^YZNdfUXWV[aM�\ � dfU ZX[aM�[aM�SVKXi
[LdfUX[]EFS�MRSVZX^��XSVQs[ Irds`HKNS�`Hds^YU�ZX[L\ �BKNSVU `;[LU	��[LgRh<SVUNdf\Hg�hX[LU�qX^VM � SVQfdf\ �3KN\@hNdfU c+[Ldf\H`�k�� � 	 o�n�] ds[L\;[L\�\;^VWXn
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���D% !DH9�#>J�#%,4|�[LdfU<hNSVQs`;[a`#ij^YQsWV[LUNZX[3qXMRS�WV[L\;`;[LQTQfKNUXW
��SVUXWV[LUX^�� � [LU�[LdfUN[H S�`;Ja[ c+[aM�ZX[eJLK<\HS�� ��[LU � ds`+[LdfUX[�� MRSVZNds^YS�_B`HdszV[LU�b&KX_BQTdfZ dfU [LdfUX[OS�QTSVgH_�S�^�� WV[L\CE�[aMHMH`anr] ds[L\;[L\
MRSVZNds^YS�_B`HdszV[�vEM�tS E<S�MRS�` hNS�` [LdfUX[ �5SVhXM�\HgRhX[LdTUNQfdfg�hX_V[Lds`&zV^YU A ��� � c�tSVhXMH[LUNZ4ZX[aM ] SVKX[aM�ZN[L\&O �>@E�[aMRd ��[LU `H\�JLK6Ja[aMRijSVQfQf[LU�nN] S�|>[Ld@Q t^Y\;`PZN[aM U [aMHimSVQfQ�ZX[L\ � `;^���_V[aMRUN\e[LdfUX[LU �6[Lg�hNSVUNdf\ �3KN\eSVKN\ � ZX[aM
KNU c+[LdsWV[aM�QfdfgRh2JLK	� "@^BZ�ZX[aM H�S�`;Ja[ i�tKNhNMH`an ] SVUNU�ij^YQsWV`�SVKN\�ZX[LU�{#[aWV[LQTU2ZN[aM � KNSVU `;[LU	��[LgRh<SVUNds_ �
dfUN\;|�[L\;^YU<ZX[aMH[ SVKN\#ZX[�� IrKLE�[aMfE�^Y\Hds`Hds^YU<\CENMRdfUNJLd E � ZNS � zV^VMe[LdfUX[aMC� ��[L\H\HKNUXW � ^BZN[aM S�[a^V|<SVgRh `HKNUXW
ZX[L\ U KN\H`HSVUNZN\�ZX[aM H S�`;Ja[ k tM i�UX[LU�ZX[aM S�QTSVgH_�S�^��No � ZN[aM U KN\;`HSVUNZ2ZX[L\ IBwr\;`;[�� \ H S�`;Ja[��9MRSVZNdf^ @
S�_ `HdfzV[L\�v�M�tS E<S�MRS�`�dfU [LdfUX[aM tye|�[aMRQfS�WV[aMRK<UXW�ZX[aM�|�[LdfZX[LU ��t^VWYQTdfgRhX[LU � Qf`;[aMRUNS�`HdszV[LU |�[L\;`;[Lhx` k H S�`;Ja[
Qs[a|N` k���oEKNUNZ v�M�tS E<S�MRS�`�df\;`�UNdTgRh `�Ja[aMHimSVQfQs[LU)k �@o ^rZX[aM H S�`;Ja[&`;^V` k���oEKNUNZ v�M�tS E<S�MRS�`�df\;`EJa[aMHimSVQfQs[LU
k�	 o;o � �
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OEMR\H`�ZNKXMRg�h5ZNSV\ tM i�UN[LUlZX[aM S�^��l_V^�� ��`�[L\�JLKXM�{P[LZNKX_B`Hds^YU5ZNds[L\H[aM � [LQfQs[LUXimKNUX_B`Hds^YU SVKXi�[LdfUN[
dfhXMH[aM�|�[LdfZN[LU H ^���E�^YUX[LUx`;[LU�nM&ij`+cPdfMRZ dfU zV[aMH_@tKXMHJa`;[aM � MHWYK	��[LU `HS�`Hds^YU�ZNds[ � U<\HdfgRh `�zV[aMH`;MH[a`;[LU � ZNdf[ H S�`;Ja[ \;[LQs|F\;`�\H[LdFdfU [LdfUX[��
tKX|�[aMRQfS�WV[aMH`;[LU U K<\;`HSVUNZ)SVKN\ ��`;^V`'�/KNUNZ �;Qs[a|�[LUNZNdsW �rn>]&S�|�[Ld�cPdsM�Z0UBKXM ZNSV\TIrKLE�[aMfE�^Y\Hds`Hds^YU<\CENMRdfUL@
JLd E5zV^YU �BKNSVU `;[LU	��[Lg�hNSVUNdf\Hg�hX[LU U K<\;` tSVUNZX[LU4|�[LSVgRh `;[a`�K<UNZ)zV[aMHWV[L\H\;[LU � ZNS �/[L\�\RdfgRh dfU ZN[aM "@S�`
K	� [LdTUX[LU zV[aMR\RgRhXM�tSVUN_ `;[LU U KN\;`HSVUNZ Jac+[Ldf[aM "@[LdfQf\;wr\;`;[���[ � UDtS�� Qfdfg�h ZX[aM H S�`;Ja[P[LdfUN[aMR\;[Lds`H\+KNUNZ ZX[L\
MRSVZNds^YS�_B`HdszV[LU�vEM�tS E<S�MRS�`H\�SVUNZX[aMH[aM�\;[Lds`H\�hNSVUNZX[LQs`an�� ds[&d � ij^YQsWV[LUNZX[LU � |<\HgRh<UNds`;`�SVKN\;WV[ai�tKNhXMH`+c+[aMC@
ZX[LU6cedsMRZ � \HdTUNZ � KN\H\HS�WV[LU�tKX|�[aM#[LdfUX[LU "D[LdfQD[LdfUX[L\PJLKN\HS�� ��[LUNWV[L\;[a`;Ja`;[LU�IBwB\H`;[�� \#[aMR\H`eUNSVg�h0ZX[aM
��df`;`;[LQfKNUXW�tKX|�[aM ZNds[�qXMH[LdfhN[Lds`H\;WVMRSVZX[�ZX[L\ MR[L\;`HQfdfg�hX[LU IBwr\;`;[�� \ JLKNQ tSV\R\HdsW � \;^6ZNS �/dfU ZX[aM "�S�` U KXM
tyP|�[aMRQTS�WV[aMRKNUXWV[LU2ZX[aM + " 6 �'* 1 6 35 ��- %="$� U K<\;`utSVUNZX[ezV^VMRQfds[aWV[LU � ZNds[OH S�`;Ja[ SVQfQs[LdfU ��[LZN^Bg�h dfU _V[LdfUX[aM
tyP|�[aMRQTS�WV[aMRKNUXW�ZX[aM U KN\;` tSVUNZX[ ��`;^V`'���%�VQf[a|>[LU<ZNdsW � df\H`anU c�S�M�c+[Ldf\H`#ZX[aM#] dfgRh `;[a^FE�[aMRS�`;^VMPi tKXM�ZNSV\ �&[L\RS���`H\;wr\;`;[�� bedfg�hx`HZ<dfS�WV^YUNSVQs[LQs[�� [LUx`;[ SVKXi � c�SV\#SVKXi
[LdfUX[LU tKX|�[aMRQfS�WV[aMH`;[LU U KN\;`HSVUNZ�hNdfU c+[LdT\;`��DdfUl^V|<dsWV[aM�be^V`HS�`Hds^YU df\;`3ZX[aM�] dfg�hx`;[a^FE�[aMRS�`;^VM U@tS�� Qfdfg�h
zV^YU�ZX[aMeqX^VM � �
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]&[aM+] dfgRh `;[a^FE�[aMRS�`;^VM�i tKXM+ZNSV\ "@[LdfQf\;wr\;`;[�� �CH S�`;Ja[���[aMHWYds|<`E\HdfgRh ZNS�MRSVKN\EZ<KXMRgRh I$E<KXMH|<dTQfZNKNUXW tKX|�[aM
ZNds[ qXMR[LdfhX[Lds`H\;WVM�SVZX[ ZX[L\#SVUNZN[aMH[LU "@[LdfQf\;wr\;`;[�� \ �

��%$'&�(*)�� �+� � � ���������� � ���,�-��	 � ���������� � 	 �.� �� � � ����� �"�
�
� � � ����� � �

] ds[cH�S�`;Ja[�dT\;`eSVQf\H^2UNdTgRh `edfU0[LdfUX[�� tKX|�[aMRQfS�WV[aMH`;[LU U KN\;`HSVU<Z � \;^YU<ZX[aMRU�ZN[aM U K<\;`HSVUNZ)df\;`P[LdTU0\;`HS @
`Hdf\;`Hdf\RgRhX[L\ �&[�� df\Hg�h6SVKN\eZX[LU/|�[LdfZX[LU � t^VWYQfdfg�hX_V[Lds`;[LU ��`;^V`'� ^rZX[aM3�;Qs[a|�[LUNZ<dsW �rnLS+[Ld � tM i�UX[LU6ZX[aMS�^���df\;`#Z<ds[ ��hNSVUNg [ � Z<ds[�H S�`;Ja[�UX^rgRh�Qs[a|�[LUNZNdsW3zV^VMHJLK 1 U<ZX[LU � SVQf\;^ A ����n
] SV\ zV^YU IrgRhXM�t^YZNdfUXWV[aM SVUXWV[ai�tKNhXMH`;[ S�[Ldf\CE<ds[LQx`;MRdgi�`�ZN[LUcH [aMRU�ZN[L\�v�MH^V|<Qs[�� \@ZX[�� UNSVgRh�UNdfg�hx`�WYSVUXJ �
� � �&��" 
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hNS�`eS�|�[aM&dfU6ZX[aM qX^YQsWV[3JLK6[LdfUN[aMe] df\;_rKN\H\Hdf^YU/WV[ai tK<hXMH` � ZNdf[�\Hdfg�h6i tKXMeZNdf[ �&MRKNU<ZNQfS�WV[LU6ZX[aM � KNSVU$@
`;[LU	��[Lg�hNSVUNds_�SVQf\#\;[LhNM�i MRK<gRh `;|<S�M#[aMHcPdf[L\an
] SV\ vEMH^V|<Qf[�� \H[LQs|<\;` � UDtS�� QTdfgRh)ZNds[�qXMRS�WV[ U<SVgRh5ZX[�� �&M�KNUNZ)i�tKNM Z<ds[ ��UN\;`HS�|FdfQfds`utS�`ezV^YU tyP|�[aMRQTS @
WV[aMRKNUXWV[LU � |<Qs[Lds|N`�ZNSuzV^YU �HS�SVKNgRh0KNU |>[aMYtKNhXMH`an
O�\�ZNSVKX[aMR`;[ ZX[LUNUX^rgRh2[LdfUNdfWV[ U [Ldf` � |Fdf\�ZNds[&[aMR\;`;[LU<Irg�hXMRds`;`;[ hNdfU JLK�[LdfUX[aM�`HhX[a^VMR[a`Hdf\HgRhN[LU,H Q tS�MRKNUNW
ZX[aM#]&[a_V^YhDtS�MH[LUXJ3KNU `;[aMRUX^�� ��[LU6cPKXMRZX[LU�n
] ds[ � KXi ��[aMH_r\HS���_V[Ldf` i tKXM ]&[a_V^Yh tS�MH[LUNJJE<h tSVUX^���[LUN[#c�S�M�JLKNU tSVgRh<\;` `HhX[a^VMH[a`Hdf\RgRhX[aM�b&S�`HKXM�K<UNZ3|>[ @
WYSVUNU c+^YhNQ�� ds`�ZX[aM � MH|�[Lds`EzV^YU U [Lh4k�� GG	 o�d � �xSVhXMH[ �L� G � � SVKNi�c+[LQfg�hX[ \CE tS�`;[aM�c+[Ldf`;[aMH[3k�� P 	�� � �V�>	��� � � 	�� � � 
 	�� � � � 	 K�n�Srnpo�ij^YQsWV`;[LU�n
] ds[ MRSV\Hg�hX[LU�qX^VMR`H\HgRhXM�ds`;`;[�ZX[aMPO �.E�[aMRd ��[LUx`HSVQ E<hxwr\Hds_ dTU/ZX[LU6Qs[a`;Ja`;[LU �YSVhXMHJa[Lh<Ux`;[LU6dTU�|>[aJLKNW SVKXi
ZNds[ _V^YU `;MH^YQfQfdf[aMH`;[ �e[aMR\;`;[LQfQTKNUXW zV^YU IBwr\;`;[���[LU�� ds`#MH[LdfU � K<SVUx`;[LU	� [LgRhNSVUNdT\HgRhX[LU0O�dsWV[LU<\HgRhNS�ij`;[LU �
ZX[aMH[LU H ^YU `;MH^YQfQs[�KNU<Z0ZNdf[ � t^VWYQfdfg�hX_V[Lds` dfhXMR[aM � |<\Hg�hNdsM �3KNUXW2WV[aWV[LU tKX|�[aM y ��WV[a|<KNUXWY\H[LdfU! EtKN\R\;[LU
hNS�|�[LU ZNSVUNU SVKNgRh ZNSV\E[ �$E�[aMRd ��[LU `;[LQfQs[ IB`HK<ZNdfK	��zV^YU ]e[a_V^Yh@tS�MH[LUXJJE<hDtSVUN^���[LUX[LU2dfU ZX[LU S�[aMH[LdTgRh
ZX[L\ � t^VWYQfdfg�hX[LU/WV[aM tKNgR_ ` � ��� 	�� � 
FP 	 n
IB^/df\;` [L\ SVKNg�h5ZNSV\ U ds[LQ�ZNds[L\H[aM � MH|�[Lds` SVKXijJLKXJa[LdsWV[LU � cPdf[�]&[a_V^YhDtS�MR[LUXJazV^VMHW<tSVUXWV[ � ds` �edTQsi [�ZX[L\
��df_ MH^�� SV\;[aMR\�[ �$E>[aM�d ��[LU `;[LQfQ�KNU `;[aMR\HKNg�hx`#c�[aMRZX[LU�_ t^YUNUX[LU�n
���! "$#!#!% ��& �<� ����'

] ds[l]&wBU<S�� ds_ [LdfUX[L\0S�|NWV[L\HgRh<Qs^Y\H\;[LUX[LU IBwr\;`;[�� \0cPdsMRZ dTU9ZX[aM � KNSVU `;[LU	��[LgRh<SVUNds_ ZNKXMRg�h9ZNdf[IrgRhNM�t^YZNdfUXWV[aMRWYQs[LdfgRhBKNUXW3ij[L\;`;WV[LQs[aWV` �
(*),+.-

-�/
� 0&k / o �
� �1 � 0&k / o �



��� � � � � ����� �!� ��� � ���

] ds[L\;[3|>[L\RgRhXMH[Ldf|N`PZNds[�Ja[Lds`HQfdfg�hX[�O+Ux`�cPdfgR_BQfK<UXW [LdfUN[L\ U K<\;`HSVUNZN\ � 0&k / o � � ZN[aM&SVQf\ezV^YQfQf\H`utSVUNZNdsWV[ S�[ @
\HgRhNMH[Lds|<KNUNW�ZN[L\ IBwr\;`;[�� \�|�[a`;MRSVg�hx`;[a`ecPdsMRZ�n
� U�MH[LSVQfdT\;`Hdf\Hg�hX[aMH[LU IXds`HKNS�`Hds^YUX[LU�df\;` ��[LZX^rgRh kmSVK
�V[aM�ZX[�� y&UNdszV[aMR\HK�� o&_V[LdfU_E<h wB\Hdf_�SVQfdT\HgRhX[L\bIBw>@
\;`;[�� zV^YQfQf_V^�� ��[LU df\H^YQfds[aMH`�zV^YU \;[LdfUN[aM y ��WV[a|<K<UXW � \;^YUNZX[aM�U�_�SVUNU�SVKNi<zrds[LQsi;tSVQs`HdsWV[�KNUNZ�^Vij` WV[LU KXW
KNUX_V^YU `;MH^YQfQfdf[aMH|<S�MH[ � [Ldf\;[ � ds`�ZNds[L\;[aMedfU � [LgRhN\H[LQscPdsMH_rKNUXW�`;MH[a`;[LU�n
]&[LU O+dfU! <K
� [LdfUN[aM�ZNdf\H\Rd E<S�`HdszV[LU�y ��WV[a|<KNUNW�SVKXi�ZNds[ � K<SVUx`;[LU	� [LgRhNSVUNdf_�[LdfUN[L\ "@[LdfQfgRhN[LUN\ cPKXM�ZX[
JLKX[aMR\;`PzV^YU6qX[awrU	� SVU�k�� 
 � 	 o�KNUNZ�\CE�tS�`;[aMPzV^YU���SVQfZX[LdsMRS3KNUNZ,KD[aWVWV[a`;`�k�� �Y� 	 o�KNU `;[aMR\HKNg�hx`an
� KNi WVMRK<UNZ ZX[aM9K@dfUX[LS�MRds`utS�`�ZN[aMXIrgRhNM�t^YZNdfUXWV[aMRWYQs[LdfgRhBKNUXW�df\;` � ds`�Jac+[Ld>K+t^Y\HK<UXWV[LU � 0 � k / o ��KNUNZ � 0 � k / o �SVKNgRh0[LdfUX[�|�[LQfds[a|<dsWV[TK@dfUX[LS�MH_V^���|<dfU<S�`Hds^YU�� 0&k / o �'����� 0 � k / o � ��� � 0 � k / o �#JLK0SVQfQf[LU U [Lds`;[LU�`P[LdfUN[K+t^Y\HK<UXW ZX[aM � Qf[LdfgRhBKNUXW � \;^Vij[aMRU�� � � � ��� � � � � � [aMHi�tKNQfQs`�df\;`an
] ds[L\4df\;`0Z<SV\ ���2� �! 7� #%$ &�(*&+#%,�$)�� &.,�/�&0�9ZX[aM � KNSVU `;[LU	��[LgRh<SVUNds_>n&O+\�|�[L\HS�WV` � ZNS � � SVU�dfU9ZX[aM
� [LQfQs[LUXimKNUX_B`Hds^YU � c+[LQTgRhX[�K t^Y\RKNUXW�ZX[aMeJLKNWV[Lh t^VMRdsWV[LU O+dfUx`;[LdTQfgRhX[LUL@NIrgRhXM t^YZNdfUXWV[aMHWYQf[LdfgRhBKNUXW df\H` � ZNdf[
�5SVhXMR\Hg�hX[LdfUNQTdfgRhX_V[Ldf`H\ 5 ^_[X! �&%('�:�"$� ZX[aMPzV[aMR\HgRh<ds[LZX[LUX[LU�� t^VWYQfdfg�hX_V[Lds`;[LU0KNUNZ/UNdfg�hx`#ZN[aMH[LU �5SVhXMC@
\HgRhN[LdfUNQfdfg�hX_V[Lds`;[LU \H[LQs|<\;`�SVKNi JLKN\RK	� � ds[aMR[LU�hNS�`an ] SV\�df\;`�ZX[aM��&MRKNU<Z�ZNS�i�tKNM � ZNS �3ZNds[ � KNSVU `;[LU	��[ @
gRhNSVU<ds_ ��Ux`;[aMHij[aMH[LUXJa[LU)JacPdT\HgRhX[LU)ZX[LU �5SVhXMR\RgRhX[LdfU<QfdfgRhN_V[Lds`H\ 5 ^_[X! �&%('�:�"$� ZX[aM&|>[a`;[LdTQfdsWV`;[LU�tKX|�[aMC@
QfS�WV[aMH`;[LU U KN\;`utSVUNZN[&_V[LU<Ux`an
] ds[ c�[L\;[LUx`HQTdfgRhX[LU � \CE�[a_B`;[ ZX[aMP]&[a_V^YhDtS�MH[LUNJ�QfSV\H\H[LU6\Hdfg�h/cPds[ ij^YQsWV`#zV[aMRZX[LKN`HQfdfgRhN[LU5km\an � D%	 o �
|�[aJa[LdfgRhNUN[LU�ZNds[ � ����ZNds[eS�SV\Rdf\Q@ U KN\H`utSVUNZX[�ZX[L\e|�[a^V|<SVgRh `;[a`;[LU IBwr\;`;[�� \ed � IBwr\;`;[��b@ �&dfQs|�[aMH`;M�SVK	�� � \H^ df\;`�[LdfU�WV[a[LdfWYUX[a`;[aM � [Lg�hN\;[LQscedsMH_rKNUXWY\Q@ �&S�� dfQs`;^YU<dfSVU2zV^YU�ZX[aM#qX^VM �

�1
	�� ( ��
 � � ����� � ��� �� � � k �Bn � o

] ds[<MOE�[aMRS�`;^VMH[LU �� � � Z<ds[2SVKNiPZNds[2y ��WV[a|FKNUXW4cPdsMH_V[LU � \HdfU<Z MOE�[aMRS�`;^VMR[LU�SVKXiP[LdfUX[�� �edTQs|�[aMH`Q@
{PSVK	� ��� � df` ������� ���)KNUNZ�c�[aMRZX[LU ^Vi ` SVK<gRh!SVQf\ MOE�[aMRS�`;^VMH[LU i�tKXM�[LdfUX[ �6[ �YS E0E<S�MRS�`HKXM
WV[LZX[LKX`;[a`an�� hNMH[ WV[LUNSVKX[3qX^VM � dT\;` ��[LhXMP^BZX[aMPc+[LUNdfWV[aMP|�[LQfds[a|<dfW � \Rds[ \;^YQfQs`;[LU�S�|>[aM&UNS�`VtKXMRQTdfgRh�zV^YU
ZX[aM � � K<SVUx`;[LUXJLSVh<Q.� U6ZX[L\#WV[���[L\H\;[LUX[LU IBwr\;`;[�� \#S�|<h tSVUXWV[LU�nS�[ 1 UNZX[LU�\RdfgRh ZNSV\�WV[���[L\H\H[LUX[ IBwr\;`;[�� KNUNZ!ZNds[���[ �YS E7E<S�M�S�`HKXM SVUXi tSVUXWYQfdTgRh�d � U KN\;`HSVUNZ � ���
|NJac n������ � � \;^�[aMRhDtSVQs` � SVU � ds`#ZX[�� �eS�� dTQs`;^YUNdfSVU5k �Bn � o�i ^YQsWV[LU<ZX[ U [Lds`;[LU ` cPdTgH_rQfKNUXW
�

� ��������� � (��� [ �$E@k � ( �1
	�� ( / o�� ��������� � � � ��� [ �$E@k � ( �� � / o������ �.� k �Bn��Yo
� � � ������� � k / o ���S�[a`;MRSVgRh `;[a` � SVU�U K<U [LdfUX[ tyP|�[aMRQTS�WV[aMRKNUXW4zV^YU�O+dsWV[LUXJLKN\;` tSVU<ZX[LU!ZX[aM ��WV[���[L\H\H[LUX[LU��_IBwr\;`;[��b@M&|<\;[aMRz�S�|<Qf[LU � \;^0i�tKNhNMH`�ZNds[�KDdfUX[LS�M�ds`utS�`�ZX[aM3Ja[Lds`HQfdTgRhX[LU�O�U ` cPdfgR_BQTKNUXW6WV[���tS � ZX[aM Irg�hXM�t^YZNdfUNWV[aMC@

WYQs[Ldfg�h KNUNW�JLK/i ^YQfWV[LUNZX[�� O�MHWV[a|<UNdf\�� 
 �"! � � ���$# ����� � (��� 
 �%! � � ������� � k / o ��� k �Bn 
Yo

�edf[aMRSVU [aMH_V[LUNU ` � SVU ZN[LKX`HQfdfg�h � Z<S ��IrwB\;`;[�� KNU<Z�y ��WV[a|<KNUNW kj|NJac�n ��[ �YS E7E<S�M�S�`HKXM�o�U K<U dTU
[LdfUX[�� zV[aMR\RgRhXM�tSVUN_ `;[LU U KN\;`HSVUNZ)zV^VMRQTds[aWV[LU � Z�n�h�n�ZNS �0\HdfgRh Z<ds[ U KN\;`utSVUNZN[�ZN[L\eIBwr\;`;[�� \ KNUNZ4ZNdf[
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ZX[aM#y ��WV[a|<KNUXW UNdfgRh ` ��[LhXM#dTU/ZX[aMPqX^VM � [LdfUX[L\�[LdTUXijSVg�hX[LU6v�MH^BZ<KX_ `H\�Z<S�MR\;`;[LQfQs[LU/QTSV\H\;[LU�n
� � qX^VM � SVQfdT\ ��K<\�ZX[aMP] dfgRh `;[�� S�`;MRd �/dT\;`�ZNds[ ] dfgRh `;[�� S�`;MRd �/ZN[L\ � UNijSVUXWY\HJLKN\;`HSVUNZN\��

�� km�xo.�
 
 �

� � ! �� ! � � ����� � � # ��� � ��� � � �
�&[���tS �0k �Bn 
Yo#cPdsM�Z2Z<S�MRSVKN\ �

�� k / o.� 
 �
� � ! �� ! � � �

�
��� � ��� ����� � � �

� df[ \CE@tS�`;[aMPUX^rgRh6WV[LUNSVKX[aMPSVKN\HWV[ai�tKNhNMH`�c+[aMRZN[LU/cPdsMRZ � [aMHWYdf|N`�\HdfgRh�ZNds[ ] dfgRh `;[�� S�`;MRd ��i�tKXM#ZNSV\�JLK
��[L\H\;[LU<ZX[eIBwr\;`;[�� SVQfQs[LdTUX[ � dfUNZX[�� � SVU�ZNds[ I.E<KXM�tKN|>[aM�ZNdf[ {#[L\;[aMHzV^YdfMC@ qXMH[LdfhN[Lds`H\;WVMRSVZX[ |FdfQfZX[a`an
] ds[L\P|�[LZX[LKN`;[a` � UNSVg�h0ZX[aM � [LgRhN\H[LQscPdsMH_rKNUXW � ds`PZN[aMey ��WV[a|<KNUXW2df\;`PZ<ds[�] dfg�hx`;[�� S�`;M�d �6i�tKNMeZNSV\IBwr\;`;[�� ZNdfS�WV^YU<SVQ��

���� k / o.� 
 � � ! � � � � ����� � � � k �Bn � o

] ds[#bedTgRh `Q@ ]&dTS�WV^YUNSVQs[LQs[���[LU `;[ � ZNds[ H ^YhDtS�MH[LUNJa[LU�JacPdf\Hg�hX[LU ZX[LU U KN\;`utSVUNZN[LU3Z<S�MR\;`;[LQfQs[LU � \HdfUNZ�SVQf\;^
zV[aMR\Hg�hxcPK<UNZX[LU�n U K	� dfUNZX[L\;`�\HdfU<Z2Z<ds[L\;[ ��Ux`;[aMHij[aMH[LUXJa`;[aM ��[ UNdfg�hx` � [LhXM#dfU/ZX[aM#] dfg�hx`;[�� S�`;M�d �/i�tKXM
ZNSV\�WV[���[L\H\;[LUN[ IrwB\;`;[���ceds[LZX[aMHJLK 1 UNZX[LU�nuO+dfU � [aMHWYQs[Ldfg�h3ZN[aM QTdfUX_V[LU3KNUNZ�MH[LgRh `;[LU�IB[Lds`;[�zV^YU6k �Bn 
Yo
Ja[LdsWV`�\HgRhNUN[LQfQ � ZNS �)ZNds[ H ^Yh tS�MH[LUXJa[LU UNdfg�hx`�zV[aMRQs^VMH[LUXWV[aWYSVUNWV[LU � \;^YUNZX[aMRU�SVKN\3ZX[�� WV[���[L\R\;[LUX[LUIBwr\;`;[�� dfU/ZNSV\ �&[L\HS���`H\;wB\H`;[�� kj[LdfU<\HgRhNQTds[ �YQfdfg�h2ZN[aMPy � WV[a|<KNUXW o�`;M�SVUN\;ij[aMRds[aMH`�c�^VMRZX[LU6\HdTUNZ�n
� U0UNSVhX[aJLK)SVQfQs[LU�MH[LSVQfdf\;`HdT\HgRhX[LU Irds`HKNS�`Hdf^YUX[LU � ds` � S�_BMH^Y\;_V^FE<df\RgRhX[LU M&|��;[a_ `;[LU)df\;`eZX[aMe[a|�[LU�|>[ @
\HgRhNMRds[a|�[LUX[ � ^VMRWYSVUXW�dsMHMH[azV[aMR\Rds|�[LQ � Z�n�h�nrZNds[ � UNi ^VM � S�`Hds^YUltKN|>[aM�ZNds[&KXMR\CE<MVtKNUXWYQfdTgRhX[LU H ^YhDtS�MH[LUXJa[LU
ZX[L\�IBwr\;`;[�� \DzV[aMH`;[LdfQs`@\HdfgRh�SVKXiX\;^#zrds[LQs[EqXMH[LdThX[Lds`H\;WVMRSVZN[�ZX[aM@y ��WV[a|<K<UXW � ZNS �e\Rds[EUNdfg�hx`�zV^YQTQf\;`utSVUNZNdfW
ZNS�MRSVKN\�MR[a_V^YUN\;`;MRKNdf[aMH`�c+[aM�ZX[LU/_�SVUNU�n
] ds[ � t^VWYQfdfgRhN_V[Lds` � ZNS � U KN\;`utSVUNZN[ [LdfUX[L\�IBwr\;`;[�� \D_V^YUN\;`;MRKN_ `Hdsz dfU `;[aMHij[aMRds[aMH[LU KNU<Z ZNS �P\;^�� ds`DUNdfg�hx`Q@
zV[aMR\Hg�hxcPdTUNZX[LUNZX[�b&dfgRh `Q@ ] dfS�WV^YUNSVQs[LQs[�� [LUx`;[2dfU ZX[aM ] dfgRh `;[�� S�`;MRd � SVKNi `;MH[a`;[LU � h tSVUXWV` c�[L\;[LUx`HQTdfgRh
ZNSLzV^YU0S�| � ZNS � Z<ds[ v�hNSV\;[LU |�[aJLds[LhBKNUXWV[LU/JacPdT\HgRhX[LU/ZN[LU U KN\;`utSVU<ZX[LU�_V^YUN\;`HSVU `P|<Qf[Lds|�[LU�n
] ds[L\�\;[LdeSVU [LdfUN[��
|�[L\;^YUNZN[aMR\ [LdTUXijSVg�hX[LU qNSVQfQ&zV[aMRSVUN\Hg�hNSVKNQfdTgRh ` � U@tS�� Qfdfg�h S�� S�[Ldf\CE<ds[LQe[LdfUX[L\U c�[Ldg@ U KN\;`HSVU<Z$@NIBwr\;`;[�� \�� ds`#ZX[LU<S�SV\Rdf\;JLKN\;` tSVU<ZX[LU ��� ��KNU<Z �	� ��n
O�dfU tKN|>[aM�QfS�WV[aMH`;[aM U KN\H`HSVUNZ/df\;`#SVQf\H^�zV^YU�ZX[aMPqN^VM � �

� 0 �.� ����� � � ����� �
] ds[ _V^���E<Qs[ �r[LU �5SVhNMR\HgRhN[LdfUNQfdfg�hX_V[Lds`H\HS�� E<Qfds`HKNZN[LU�� �?� � � � 
 	���
 KNUNZ � �?� � ��� 
 	��	� _ t^YUNUX[LU�UNSVgRhS�[a`;MRS�W KNU<Z2v+hNSV\;[ Ja[aM�Qs[aWV`#c�[aMRZX[LU�n

�� � � � 0 ��� 0 � � � ��� � �	� ����� �"��� ��� � �	� ����� �"��� � � �	� ��������� � � ����� ������� k �Bn A o
� � ��� � �	� ����� �"��� ��� � �	� ����� �"�
� � ����� ��� 
 	���� ��� ����� ����� ����� � � 
�� 	���� �	� ����� �
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� ds` ZX[�� v�hNSV\H[LU KNU `;[aMR\Hg�hNds[LZ���� �?����� � ���Vn�] ds[6[aM�\;`;[LU�|�[LdfZX[LU�IXK	� � SVUNZN[LU!\;`;[LQfQs[LU!ZNdf[
�5SVhXMR\Hg�hX[LdfUNQTdfgRhX_V[Ldf`;[LU!i�tKNM ZNds[/|�[LdfZX[LU�S�SV\HdT\;JLKN\;`utSVUNZN[�ZNS�M � Z<ds[/|�[LdfZX[LU!Qs[a`;Ja`;[LU \HdfUNZ ��U `;[aMHi [ @
MH[LUXJa`;[aM � [Vn�y � ��Ux`;[aMRi [aMH[LUNJa[ i>[a_B`;[�|>[a^V|FSVgRh `;[LU�JLK�_�t^YUNUX[LU � dT\;` [L\�^ i>[LUN\RdfgRh `HQfdfg�h�UDt^V`HdfW � ZNSV\H\
ZNds[�v�h<SV\;[LUx|�[aJLds[LhBKNUXW�JacPdT\HgRhX[LU ZN[LU |�[a`;[LdfQfdsWV`;[LU U KN\H`utSVUNZX[LU4_V^YUN\;`HSVU ` |<Qf[Lds|N`an�O�dfUX[ � [Lg�hN\;[LQg@
cPdsMH_rKNUXW � ds`PZX[aM y � WV[a|<KNUXW _�SVUNU0ZNds[L\;[�v�hNSV\;[LU |�[aJLds[LhBKNUXW�@�cPds[�cedsMP\CE@tS�`;[aM \;[LhX[LU0c�[aMRZX[LU,@
SVKXi�[LdfUN[aM�\;[LhNM+_rKXMHJa[LU U [Lds`H\;_�SVQfS�Ja[aMR\;` t^VMH[LU � c�SV\�ZNS�JLK i tKNhNMH` � ZNS ��ZX[aM���Ux`;[aMHij[aMH[LUXJa`;[aM � dTU)k �Bn A o
zV[aMR\Hg�hxcPdTUNZX[a` �

���� �
 � ��� � � � ��� ��� 
 	����
� � ��� ��� 
 � 	���� � ��� � # (
	��� �  � � � � �

� � ��� � # k �Bn D o
] ds[L\;[L\eSVQfQ ��tSVhNQTdfgRhX[ � [aMR\Hg�hxcedfUNZX[LU6ZN[aM � U `;[aMHij[aMH[LUXJa[LU�JacPdf\Hg�hX[LU6ZX[LU �5SVhNMR\HgRhN[LdfUNQfdfg�hX_V[Lds`H\HS���@E<Qfds`HK<ZX[LU�ZX[aM#|�[a`;[LdfQfdsWV`;[LU U KN\;`utSVUNZX[ |�[aJa[Ldfg�hNUX[a` � SVU�SVQf\�
 ���H#%6 8D% A�A,�/Vn
beK<U4|>[a`;M�SVgRh `;[ � SVU ZNds[L\;[L\ IrwB\;`;[�� JLK<\HS�� ��[LU � df`e[LdfUN[aM �6[ �YS E7EFS�MRS�`HKXMLn�v SV\H\Hdf[aMH` [LdfU,"D[LdfQ @
gRhX[LU � df` I.E<dTU � � � ZNSV\ �6[ �VWV[aM�tS�` � \H^ \;^YQTQPZX[aM � U [LdsWV[aM � ZX[L\ �&[aM�tS�`H\/SVKXi Z<ds[ IB`;[LQTQfKNUXW�� � �
c+[Lg�hN\;[LQfU�n "@MRds`;`�[LdfU "@[LdfQfg�hX[LU/d � U KN\;`HSVU<Z���� ��dTU2Z<SV\�� [aM�tS�` � \;^�\;^YQfQ>[L\�\;[LdTUX[LU�KXMR\CENMYtKNUXWYQfdfg�hX[LUU [LdsWV[aMR\H`HSVUNZ�� ����|�[Lds|�[LhNSVQs`;[LU�n
] ds[ ��[ �YS E7E<S�MRS�`HKNM�\;[LQf|<\;`�df\H`-��[LZN^Bg�h SVKNg�h _V[LdTU df\H^YQfds[aMH`;[L\ IrwB\;`;[�� � \;^YUNZN[aMRU SVU2ZNds[Py ��WV[a|<KNUNW
WV[a_V^FE7E�[LQs`an�] ds[�y ��WV[a|<K<UXWl\;^YQfQ�\RdfgRh!JLK � UNijSVUXW5d � U KN\;`HSVU<Z � � �Yk��No ��|�[ 1 UNZX[LU�n ] S�|�[Ld#\;^YQTQ
� \�tS���`HQfdTgRhX[6qXMR[LdfhX[Lds`H\;WVM�SVZX[6ZX[aM y ��WV[a|<KNUXW4|�[aJa[Ldfg�hNUX[LU�n q dfUNZX[a`�SVU�ZN[aM �6[ �YS E7EFS�MRS�`HKXM [LdfU
tyP|�[aMHWYSVUNW dfU/ZX[LU U KN\;`HSVUNZ � � �#\;`HS�`;` � \;^�zV[aM�KXMR\HSVg�hx`&ZNds[ � [LgRhN\H[LQscPdsMH_rKNUXW � ds`#ZX[aMPy ��WV[a|<KNUNW
SVKNgRh�[LdfUX[LU/UX[LKN[LU6y � WV[a|<KNUXWY\;JLK<\;`HSVUNZ � � � k��No ��n
� U<\;WV[L\HS���` 1 UNZN[LU2SVQT\;^ ij^YQsWV[LUNZX[ Ja[Lds`HQTdfgRhX[ O+Ux`�cPdfgR_BQfK<UXWV[LU/\;`HS�`;` �

�	� � � � ��� ��� � � � (� ��� � ��� � � ��� � � �
�	� � � � ��� ��� � ��� (� ��� � ��� ��� ��� � � �
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� KNi WVMRK<UNZ/ZX[aM K@dfUX[LS�MRdf`utS�`�[aMHWYds|N`P\RdfgRh�i�tKXMP[LdfUX[LU!tKX|�[aMRQTS�WV[aMH`;[LU�I.EFdfUXJLKN\;`HSVU<Z2Z<ds[ Ja[Lds`HQfdfg�hX[�O+Ux`Q@
cPdfgR_BQfK<UXW�ceds[ i ^YQfWV` �

�
� � k ��� ������� �;o � � ��� ��� � � � (� �

� � k �	� � ��� � � ��� � � ��� �	� � ��� ��� ��� � �uo��
] ds[e] dfg�hx`;[�� S�`;M�d � i�tKXM+ZNSV\��&[L\HS���`H\;wr\;`;[�� Q tS �V`�\HdfgRh2SVQf\ IrK	� � [#zV^YU ] dfS�WV^YU<SVQg@ K<UNZ b&dfgRh `HZNdfS @
WV^YUNSVQs[LQs[�� [LUx`;[LU0\HgRhXMR[Lds|�[LU � � ��� � � � � n	��U/^V|<dsWV[�� q<SVQfQ��

��� �
�
� k �	� ������� ��� � ��� � � ��� � � ����� � �"���	� ����� � ��� �����m� � ��� � � ����� � � o��

� � � � �
� k �	� ������� ��� � ���m� � ��� � � ����� � �"���	� ����� � ��� ����� � � ��� � � ����� � � o��

] ds[�|�[aMH[Lds`H\P[aMHc�tSVhNU `;[�Qs^V_�SVQf[�^rZX[aMeMR[LZNKXJLds[aMH`;[3] dfgRh `;[�� S�`;MRd �0[aMRhDtSVQs` � SVU0ZNS�M�SVKN\eZ<KXMRgRh I.E<KNMC@
|<dfQfZ<KNUXW6tKN|>[aM#Z<ds[ qXMH[LdfhX[Ldf`H\;WVMRSVZX[ ZX[aMey ��WV[a|FKNUXW
�

��� � � �� � �
� k ��� ����� ����� � ��� � � � ��� ����������� �����m� � o

��� � � �� � � �
� k���� ��� � � ����� ����� � � � � ���m� �#� ��� � � � � ����� ��������� � ����� � � o��

�edf[aMRSVU�[aMR\Hds[Lh ` � SVU � Z<S � U KXM#Z<ds[ bedfg�hx`HZ<dfS�WV^YUNSVQs[LQs[�� [LUx`;[�ZN[aM#MH[LZNKXJLdf[aMH`;[LU/] dfgRh `;[�� S�`;MRd �/zV^YU
ZX[aM�H ^FE7E<QTKNUXW SVU ZNdf[3y ��WV[a|<KNUNW |�[a[LdfU! FK
�V`Pc�[aMRZX[LU�n �&[LU<SVKX[aM WV[L\HS�WV` hDtSVUXWV` ZNdf[L\;[aM O�dfU! FK
�
S�|6zV^�� tye|�[aMRQfS E7E/ZX[aMey ��WV[a|FKNUXWY\;JLKN\H`utSVUNZX[ ��� ��� � � ��n�V[�Qf[LdfgRh `;[aMPZNds[ � [Lg�hN\;[LQscedsMH_rKNUXW � ds`eZX[aMPy ��WV[a|<KNUXW Z<ds[L\;[�SVQf\H^�zV^YU�[LdfUN[�� U KN\;`HSVU<Z/dfU/[LdfUX[LU
ZNS�JLK)^VMH`HhX^VWV^YUNSVQf[LU0zV[aM�\;[a`;Ja` � K	� \;^�\;` tS�MH_V[aM dT\;`&ZN[aM&O+dfU! <K
� ZX[aM ]e[a_V^Yh tS�MH[LUXJVn ��U)ZN[aM "�S�` |>[ @
ZX[LKX`;[a`PZ<ds[ WVMH^��V[ U SVhNQ�ZX[aMey ��WV[a|FKNUXWY\;ijMH[LdfhX[Ldf`H\;WVMRSVZX[ [LdfU�\;[LhXMPZNdTgRh `;[L\PO�UN[aMHWYds[L\CE�[a_B`;MRK	� ZX[aM
[LdfUXJa[LQfUN[LU0y ��WV[a|<KNUNWY\;JLKN\;`utSVUNZN[Vn>] SVhX[aM�dT\;`&Z<ds[3y ��WV[a|<K<UXW2\H[LhXM \;[LUN\Hds`Hdfz/WV[aWV[LU tKX|�[aMeIB`ut^VMRKNUL@
WV[LU�n � K<\+ZX[aM IB`ut^VM�KNUXWY\;`HhX[a^VM�ds[&dT\;`+|�[a_�SVUNU ` � ZNS ��|�[Ld
IB`ut^VMRKNUXWV[LU2ZNds[ t� UNZX[aMRKNUNW�dfU2ZX[aM�� [LQfQs[LU$@
ijK<UX_ `Hdf^YU3dTUNZNdsMH[a_B`XENMH^FE�^VMH`Hds^YUNSVQBJLKXM+]&d i>[aMH[LUNJ#ZX[aMEKNUXWV[L\;`ut^VMR`;[LU O�UN[aMHWYds[LU�df\;`anYqN^YQsWYQfdfg�h�|�[acPdsMH_B`
|�[Ldx[LdfUN[�� \H[LhXMEZNdfg�hx`;[LU�O�UN[aMHWYds[L\CE�[a_B`;MRK	�1|>[aMR[Lds`H\�[LdfUX[�_BQs[LdTUX[ t� UNZX[aM�KNUXW&[LdfUX[L\ O�UX[aMRWYds[LUNdszV[LSVKN\
[LdfUX[�\;[LhXM \;`HS�MH_V[ t� UNZX[aMRK<UXW ZX[aM JLKXWV[Lh t^VMRdsWV[LU � [LQfQs[LUXimKNUX_B`Hds^YU�n>O�\ df\;` SVQf\;^�\;[LhXM Qs[LdTgRh ` � Z<KXMRgRh
[LdfUX[&_BQf[LdfUX[RIr`ut^VMRKNUXW�ZNds[ y � WV[a|<KNUXW�zV^�� U KN\H`HSVUNZ � � � �+dfU2[LdfUX[LU�ZNS�JLK2^VMH`HhX^VWV^YUNSVQf[LU U KN\;`HSVUNZ
� � � �@JLK�zV[aMR\;[a`;Ja[LU�nx]&[L\HhNSVQs| df\H` ZN[aM tye|�[aMRQfS E7E�ZNdf[L\;[aM |>[LdTZX[LU U KN\;`utSVUNZX[�b&KNQfQ � KNUNZ�ZNds[�b&dfgRh `HZNdfS @
WV^YUNSVQs[LQs[�� [LUx`;[&ZX[aM�MH[LZ<KXJLds[aMH`;[LU ]&dTgRh `;[�� S�`;MRd � zV[aMR\RgRh cPdfUNZX[LU � ZNS \Hdf[PZX[LU tye|�[aMRQfS E7E SVQT\�qNS�_B`;^VM
[LUx`Hh<SVQs`;[LU�n

����� � �����@~���& �>~V�x�	��

����� & � # � '�&�� '

y � ZN[LU O+dfU! <K	� ZX[aM/y ��WV[a|<KNUNW SVUNWV[���[L\H\;[LU |�[L\Hg�hXMH[Lds|�[LU JLK _ t^YU<UX[LU kj|�[Ldf\CE<ds[LQT\;c+[LdT\;[�SVQf\
��tS�M ��[a|<SVZFo � df\;`�[L\�UDt^V`HdsW�ZNds[&^V|�[LU�ZNS�MHWV[L\;`;[LQfQf`;[OS�[L\Hg�hXMH[Lds|<K<UXW � ds`��&dfQsij[PzV^YU U KN\;`HSVUNZN\HzV[a_ `;^ @
MH[LU/ZNKXM�gRh6ZX[LU/qN^VM � SVQfdf\ ��KN\PZX[aMP] dfgRh `;[�� S�`;MRd ��JLK6[aMR\;[a`;Ja[LU�nU K S�[aWYdfUNU ZX[aM � [Lg�hN\;[LQscedsMH_rKNUXW�\;[Ldf[LU ZNSV\ IBwr\;`;[�� KNU<Z ZNds[Py ��WV[a|<K<UXW�UX^rgRh2UNdfg�hx`E_V^VMRMH[LQfds[aMH` �



��� � � ������

��� ��
��
�������m��� � ��� ��� � ��� � �

\;^�Z<S �3\HdTgRh Z<ds[P] dfgRh `;[�� S�`;MRd � SVQf\+Z<dsMH[a_B`;[L\�vEMR^BZNKN_ `EZX[aM�] dfgRh `;[�� S�`;MRd � ��� km�xoEi�tKXM�ZNSV\+|�[a`;MRSVgRh$@
`;[a`;[�IBwr\;`;[�� [LdfUX[aMR\;[Ldf`H\eKNU<Z ��� km�xoei�tKXM ZNds[3y ��WV[a|FKNUXW k>�;{#[L\;[aMHzV^YdfM �xo&SVUNZX[aMH[aM�\;[Lds`H\&\HgRhXMR[Lds|�[LU
Q tS �V` �

� km�xo.� ��� km�xo � ��� km�xo k �Bn G o
� U�ZX[aM � [LgRh<\;[LQscPdsMR_BKNUNWY\HZNS�MR\;`;[LQTQfKNUXW3|�[L\;`;[Lhx`#ZN[aM �eS�� dfQs`;^YU$@NMOE�[aMRS�`;^VMeSVKN\#ZXMH[Ld9IXK	� � SVUNZN[LU ���[�[LdTUX[LU3i�tKXMEZ<ds[+ijMH[Lds[�O+Ux`�cPdfgH_rQfKNUNWezV^YU�IrwB\;`;[�� �1 � KNUNZ�ZNds[�ijMH[Lds[�O�U ` cPdTgH_rQfKNUXW ZX[aMEy ��WV[a|<KNUNW�1 � � \;^�cPds[ [LdfUX[�� H ^FE7E<QfK<UXWY\Q@ ^BZX[aM � [LgRhN\;[LQfcPdsMH_rKNUXWY\;`;[aM � �1
	�� ( �

�1 � �1 � � �1 � � �1 	 � (
] ds[5Ja[Lds`HQfdTgRhX[5O+Ux`�cPdfgH_rQfKNUNW�ZX[aM�] dfgRh `;[�� S�`;MRd � cedsMRZ ZNKXMRg�h ZNds[ Irg�hXM�t^YZNdTUXWV[aMC@ zV^YU be[LK	� SVUNU
� Qs[Ldfg�h K<UXW�WV[aWV[a|�[LU �

-
-�/

�� k / o.� �
( + � �1 	 � ( � �� 	 k �Bn PYo

*
	 *
	 � + �#" - ">:Y'�8h�#" 6 %="�+ � * 12%="$^ 5 % 6 �&Z
] ds[3] dfg�hx`;[�� S�`;MRd ��i�tKXM ZNSV\RIrwB\;`;[�� SVQfQf[LdfUX[ [aMRh@tSVQs` � SVU � dfUNZN[�� � SVU4ZNds[bI.E<KXM tKX|�[aMeSVQfQs[3qXMH[Ldg@
hX[Lds`H\;WVM�SVZX[ ZX[aMPy ��WV[a|<KNUNW�|<dfQfZX[a` �

��� k / o.� ��� � � � k / o 	
��SVU0UX[LUNU `#ZNds[L\;[ SVK<gRh6ZNdf[  A�295� /�&+�! G()� 
 &F4?6@()��
3D�(F & J6i�tKXM#ZNSV\ IBwr\;`;[�� SVQTQs[LdfUX[Vn
] ds[  A�295� /�& �! 2()� 
�&*4765()��
 D�(F & J�[aMRQfSVKX|<`�[L\ � OEMHc�S�MH`HKNUXWY\Hc+[aMH`;[ zV^YU�\;^YQfgRhN[LU<M&|<\;[aMHz�S�|<Qs[LU2JLK�|<dTQg@
ZX[LU � ZNds[P\HdTgRh2U KXM�SVKXi�[LdfU "D[LdfQT\;wB\H`;[�� [LdfUX[L\+WVM�t^��V[aMH[LU �&[L\RS���`H\;wr\;`;[�� \�|�[aJLds[LhN[LU�n U KXM � [aMRZX[LKX`Q@
Qfdfg�h KNUNW�\;[Ld � � ��� � ��� ZX[aM��edTQs|�[aMH`;MRSVK	� ZN[L\�SVK<\+ZX[LU "@[LdfQf\;wr\;`;[���[LU � KNU<Z S JLKN\HS�� ��[LUL@
WV[L\;[a`;Ja`;[LU � [L\HS���`H\HwB\;`;[�� \�SVQf\ "@[LUN\;^VMfE<MH^BZ<KX_ `&ZX[aM "@[LdfQg@ �&dfQs|�[aMH`;M�tSVK	� [Vn<O�dfUN[�M&|F\;[aMHz�S�|<Qs[����
i�tKNM#ZNSV\ "@[LdfQf\;wr\;`;[�� � SVQfQs[LdTUX[&dT\;`#ZNSVUNU/SVKXi ZX[�� zV^YQTQf\;`utSVUNZNdfWV[LU �edfQf|>[aMR`;MRSVK	� � ZN[ 1 UNds[aMH`�SVQf\��

��+� ���� � ����
q tKXMPZX[LU6O�MHc�S�MH`HKNUXWY\;c�[aMH`#ZNdf[L\;[aM M&|<\;[aMRz�S�|<Qf[&[aM�h tSVQs` � SVU �

��� � � ����� � � k � ���o.� 

& � �

��� ��� � � �� � � � � �.� k �Bn � o

� 

&

��� � 

�

�!� � � �� � � ���
" #%$ &

')( *�+

�� � � � �.� ��� � k �,� �� � o

� Qs[Ldfg�h K<UXW5k �Bn � o Qfds[aij[aMH` [LdfUX[�]&[ 1 UNdf`Hds^YU4ZX[aM  A�295� /�& �! 2()�A, 
 &F4765()��
 D�(F & J4i�tKXM "D[LdfQT\;wB\H`;[�� � SVQf\I.E<KXMR|<dfQfZNK<UXW�tKX|�[aM#ZNds[ qXMR[LdfhX[Lds`H\;WVM�SVZX[ ZX[L\#SVUNZN[aMH[LU "@[LdfQf\;wr\;`;[�� \ S&n
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*
	 *
	 * � 5 � %=" 6 �JW,!&"$� * 1
'X��)
y � � Qs[LdfgRhBKNUXW k �Bn PYo&JLK Q t^Y\H[LU0WV[Lh ` � SVU4|�[Ld � ��SV\H`;[aMC@ � Qs[Ldfg�h K<UXW @ � U<\HS�`;J zV^YU [LdfUN[aM �&SVKLEN`Q@
SVUNUNSVh	� [ SVKN\ �
ZNds[ U SVhNQYZX[aM qXMH[LdfhN[Lds`H\;WVMRSVZX[�ZX[L\D{P[L\;[aMHzV^YdsM�\@df\H`@\;[LhXM@WVMH^��Xn�]&df[L\D|�[LZX[LKX`;[a` � ZNS � ZNds[�O+Ux`�cPdfgH_rQfKNUNW
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� [LdTUX[ k �&SVKLEN`Q@�^BZX[aM&bP[a|�[LU$@ o ] dfS�WV^YU<SVQs[3ZN[L\e] dfg�hx`;[a^FE�[aMRS�`;^VMR\ _V^FE0E>[LQf`#WV[���tS �5k �Bn�� G oeU KXM
SVU�ZNds[ ��[ac�[LdfQf\PZNS�MRKNU `;[aMC@�KNUNZ�ZNS�MYtKX|�[aMRQfds[aWV[LUNZN[&] dfS�WV^YUNSVQf[Vn

� SVKNi>ZNdf[OIrgRh<UX[LQfQfdsWV_V[Ldf` ZN[L\ U [aMHimSVQfQf\�ZX[aM �0S�`;MRd �r[LQs[���[LU `;[eUX[Lh	� [LU ZNds[#ij^YQsWV[LUNZN[LU ZXMH[LdNq<S�_h@
`;^VMR[LU�O�dfU� <K
�
� U [aMHimSVQfQf\;MRS�`;[ � i�tKNM ZNSV\�{#[L\;^YU<S�`;^VMHi [LQTZ � � KNSVU `;[LUXJLSVhNQf[LU kmU � � o3KNUNZ ZNdf[
� ds`;`HQs[aMH[ v�hN^V`;^YUX[LUXJLSVhNQ ��,(���ZN[L\#{#[L\;[aMRzV^YdsMR\an

� Z<S�MRSVKN\3[aMHWYds|N`�\HdTgRh � |�[Ld�i [L\;`;[�� � KNUNZ �� (�� \HdfU<Z�ZNdf[ � KNSVUx`;[LUNJLSVhNQs[LU kmU � � o ��t^VWYQTdfgRhN\H`
_rQs[LdfU2JLK/c3tSVhNQs[LU � c�[LUNU � SVU�ZNds[ ]&[a_V^YhDtS�MH[LUXJ�zV[aMRQfSVUXWY\HS�� [LU ��t^YgRh `;[Vn
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��t^Yg�hx`;[ � SVU0SVQf\H^2ZNdf[�]&[a_V^YhDtS�MH[LUXJa[LdfWV[LUN\HgRh<S�i `;[LU5ZN[aM&{P[L\;^YUNS�`;^VM ��^rZX[�KNU `;[aMR\HKNg�hX[LU � \;^2dT\;`P[L\
Jac+[LgR_��0tS �YdsW � ZNS � �0t^VWYQfdfgRh<\;`�c+[LU<dsW ��[LhXM#SVQf\�Jac�[Ld � UXMH[aWYKNUNWY\;JLKN\;`utSVUNZN[ SVKNi `;MH[a`;[LU � ZNds[ JLKNZX[��
SVKNgRh�UX^Bg�h ��t^VWYQfdTgRhN\;`P_BQs[LdTUX[ � KNSVU `;[LUXJLSVhNQs[LU/hNS�|�[LU6\H^YQfQs`;[LU�n
qetKXM�[LdfU��0ds_BMH^�� SV\;[aMC@ qN[LQfZ6df\;`#ZN[L\HhNSVQs|6ZNdf[ �5SVh<Q�ZX[aM U K<\;`utSVUNZX[ � ������� � �PUNSVhX[LQfdf[aWV[LUNZ�n
O�\+WYds|N`�ZNSVUNU SVQf\;^�U KXM�ZNds[&bedTgRh `HZNdfS�WV^YUNSVQs[LQf[���[LUx`;[ � � �PKNUNZ � � � � � � � � ZN[aM�] dfg�hx`;[�� S�`;M�d �>nX] SV\hX[Ld �V` � � Qf[LdfgRhBKNUXW�k �Bn�� G o#MH[LZNKXJLdf[aMH`�\HdfgRh6i ^YQsWV[LU<ZX[aM � S �V[LU �

�� � � � � � � � ����,(�� � �A	 � � �
� ds`�ZX[aM K�t^Y\HKNUXW

� � � k / o.� 
 ��� ��� ������	� � ��
 ( � � � km�xo��
� � ��ZX[LSVQsimSVQfQ " � ��k���,(�� � �xo�hDtSVUXWV` ZNds[ U [aMHimSVQfQf\;M�S�`;[�ZNSVU<U�UBKXM UX^rgRh3zV^YU�ZX[LU�O�dsWV[LU<\HgRhNS�ij`;[LU�ZX[L\
zV[aMHc�[LUNZX[a`;[LU5{P[L\;^YUNS�`;^VMR\2km{#[L\;^YUNSVUNJai MH[��BKX[LUXJ � � H ^FE7E<QTKNUXWY\H\;` tS�MR_V[�SVUlZNds[ y ��WV[a|<KNUXW ) k � o;o
S�|�n
� � �&MH[LUXJaimSVQfQVWVMH^��V[aM � KNSVU `;[LUXJLSVhNQf[LU � SVQf\;^eSVU�ZX[aM �&MH[LUXJa[+JacPdf\Hg�hX[LU �BKNSVUx`;[LU���[LgRhNSVU<df\HgRhN[aM@KNUNZ
_BQTSV\H\Hdf\Hg�hX[aM � [LQs` �-1 UNZX[a` ZX[aM vEMH^VJa[ �6ZX[aM ]&[a_V^YhDtS�MH[LUXJb@ ceds[�JLK4\;[LhN[LU$@�\H[LhXM zBds[LQ@MRSV\Hg�hX[aM \;`HS�`;`
SVQf\ [L\ |�[Ld _rQs[LdfUX[LU � KNSVU `;[LUXJLSVhNQf[LU4WV[L\HgRhNdf[Lhx`an�yeU `;[aM�ZX[�� S�QfdTgH_BcPdfUX_V[LQ ZX[aM ]&[a_V^YhDtS�MH[LUNJ \HdfU<Z
SVQf\;^ UNdfg�hx` � S�_BMH^Y\;_V^FE<dT\HgRhX[ M |���[a_B`;[�|�[L\;^YUNZX[aMR\�\;`HS�|<dTQBh<dfUN\Hdfg�hx`HQTdfgRh�dfhXMH[aMYH ^YhDtS�MH[LUNJa[LU � \;^YUNZX[aMRU
WV[aMRSVZX[�Z<ds[ M&|��;[a_ `;[ � Z<ds[ S�� c�[Lds`;[L\;`;[LU6zV^YU0ZX[aM �&MH[LUNJa[ JLKXM#_rQfSV\H\HdT\HgRhX[LU � [LQf`P[LU `;i [aMRU `P\HdTUNZ�n
� � �&dfU |<QfdfgR_ SVKXi�ZNSV\#\CE tS�`;[aMPJLK/\HgRhNdTQfZX[aMRUNZN[&O �.E�[aMRd � [LUx`�[aMR\Hg�hX[LdfU `�[L\#ZNSVhX[aM#UNSVhN[LQfds[aWV[LUNZ � ZNdf[
`HhX[a^VMH[a`Hdf\RgRhX[LU � ^VMRSVKN\H\RS�WV[LU)SVK<gRh)ZNKXMRg�h/[LdfUX[ � S�MRdfS�`Hds^YU0ZX[aM H ^FE0E<QfKNUXW SVU)ZNds[�y ��WV[a|FKNUXW JLK
tKX|�[aMfENMYtKNi [LU�nr] S ZX[aM �&MH^��V`;[LdfQ@ZX[aM � KN\;_V^FE7E<QTKNUXW�ZX[L\P{P[L\;^YUNS�`;^VMHij[LQfZX[L\Pc+^Yh<Q�ZNKXMRg�h6ZNds[ |�[LdfZN[LU
tM i�U KNUNWV[LU zV[aM�KXMR\HSVg�hx`�cPdfMRZ � _�SVUNU � SVU/Z<KXMRgRh � S�MRdTS�`Hds^YU/ZX[aMR\;[LQf|>[LU2ZNKXM�gRh�O �r`;MRS E�^YQfS�`Hds^YU�ZX[aM
�6[ �Vc�[aMH`;[ { tKNgH_r\Hg�hNQ;tKN\H\H[�SVKNi+ZX[LU4imKNUX_B`Hds^YUNSVQs[LU U K<\HS�� ��[LUNh<SVUXW zV^YU K�^rgRhXWVM�t^��V[ KNUNZ�IB`utS�MH_V[
ZX[aM H ^FE7EFQfKNUXW�WV[acPdfU<UX[LU�n
*
	 V�	 V �2% 6 5 1X! '���) � !#/ � " +,">[Y1 5 � �#" 6 '���)
] ds[ Ja[Lds`HQfdfg�hX[ O�U ` cedfgH_rQfKNUXW ZN[aMP] dfS�WV^YUNSVQs[LQs[�� [LUx`;[3dfU5k �Bn�� G o�WYdf|N`#ZNds[ O�UN[aMHWYds[LZNdf\R\Hd E<S�`Hds^YU cPds[ @
ZX[aM � c tSVhXMH[LUNZ ZNSV\ � [aMR\Hg�hxcedfUNZX[LU ZX[aM/bedTgRh `Q@ ]&dTS�WV^YUNSVQs[LQs[���[LU `;[5ZX[LU JLKNUX[Lh���[LUNZX[LU � [aMRQfKN\;`
zV^YU/v�hNSV\H[LUNdfUXij^VM � S�`Hds^YU Ja[LdsWV`an<y � ZX[LU/y&Ux`;[aM�\HgRhNdf[LZ�JacPdf\Hg�hX[LU2|>[LdTZX[LU�vEMH^VJa[L\H\H[LU/UX^Bg�h�[a` c�SV\
ZX[LKX`HQfdTgRhX[aM�c�[aMRZX[LU/JLK/QfSV\R\;[LU � _�SVUNU � SVU6ZNdf[&^V|�[LU�WV[L\Hg�hNdfQfZN[aMH`;[ �6[a`HhN^BZX[�zV[aMHc+[LU<ZX[LU � K	� ZNdf[
��SV\H`;[aMHWYQs[Ldfg�h KNUNW�i�tKXME[LdfUX[RIrds`HKNS�`Hds^YU hX[aMHJLKNQs[Ldf`;[LU � dfU ZN[aM�[L\+_V[LdfUX[PO+UX[aMHWYds[LZNdT\H\Hd E<S�`Hdf^YU�WYdf|N` � ^V|L@
c+^Yh<Q�]e[JEFhNSV\Hds[aMRK<UXW�WV[LUNSVKN\;^ [LdTUx`;MRdf`;`�cPds[ dfU�^V|<dfWV[���S�[Ldf\CE<ds[LQ n
��SVU/ZN[LUX_V[ hNds[aMH|�[LdF|�[Ldf\CE<ds[LQT\;c+[LdT\;[PSVU�[LdfU/\Hg�hxc�[aMH[L\ � `;^�� dfU2[LdfUX[�� {P[L\;[aMHzV^YdsM#UNdf[LZXMRdsWV[LUX[aMRWV[ @
`Hdf\Hg�hX[aM v�hX^V`;^YUN[LU�n�O�UX[aMRWYds[LZNdf\H\Rd E<S�`Hds^YU0S�� � `;^�� 1 U<ZX[a`&U<dfgRh ` \;`HS�`;` � ZNS�_V[LdTU UX[LUNUX[LUN\Hc+[aMH`;[aM
O�UX[aMRWYds[ @�^rZX[aM � � E<KNQf\VtKN|>[aMR`;MRS�W zV^YU4ZX[LU4v�hX^V`;^YUN[LU)SVKNi�ZNSV\ � `;^�� \;`HS�`;` 1 UNZN[a`an S�[ 1 U<ZX[a`&\RdfgRh
ZNSV\ � `;^�� hNdfUXWV[aWV[LU�dfU�[LdTUX[aM tyP|�[aMRQTS�WV[aMRKNUXW zV^YU O+UX[aMHWYds[ @ O+dsWV[LUXJLKN\H`utSVUNZX[LU � \;^ i�tKNhXMH` ZNdf[�� [Lg�h$@
\;[LQscPdfMH_BK<UXW � df` ZN[�� v�hX^V`;^YUN[LUx|<SVZ�JLK [LdfUX[�� � [aMRQfK<\;`EZNds[L\;[aM tye|�[aMRQfS�WV[aMRK<UXW&K<UNZbENMH^%�HdsJLds[aMH` ZNSV\
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� `;^�� SVKXi@[LdfUX[LU2|�[L\;`Hd � ��`;[LU�O�UX[aMHWYdf[ @ O�dsWV[LUXJLK<\;`HSVUNZ�nLIB[LQs|<\;`�|�[Ld�\;^�UNds[LZXMRdfWV[LU v�hN^V`;^YUX[LUX[LUX[aMC@
WYds[LU � Z<ds[6ZX[LU�O+UX[aMHWYds[aJLKN\H`HSVUNZ�ZX[L\ � `;^�� \ U<dfgRh `�|�[a[LdfU! <KN\R\;[LU _�t^YUNUN[LU � WV[Lh ` ZNds[6v+hNSV\;[LUNdTU$@
i ^VM � S�`Hds^YU�tKX|�[aM�[LdfUX[4[azB`HQ n IrKLE�[aMfE�^Y\Hds`Hds^YU ZX[aM6S�`;^�� S�MH[LU O+UX[aMHWYds[ @ O+dsWV[LUXJLKN\H`utSVUNZX[4zV[aMRQs^VMH[LU�n
�&[LUNSVKX[aM�cPdsM�Z \Hds[ @�cPds[#^V|�[LU [aMRQ tSVKX`;[aMR` @�ZNKNMRgRh ZNds[ � [aMR\RgRhXM�tSVUN_BKNUNW � ds`+ZX[�� v+hX^V`;^YUX[LU |<SVZ dTU
[LdfUX[�IrKLE�[aMfE�^Y\Hds`Hds^YU3zV[aMR\RgRhXM�tSVUN_ `;[aM U KN\H`utSVUNZX[#`;MRSVU<\;i ^VM � ds[aMH`�K<UNZ df\;`+ZNS�� ds`+i�tKXM�ZNSV\ "@[LdfQf\HwB\;`;[��
� `;^�� SVQTQs[LdfU�UNdfg�hx` ��[LhNM#JLKXW tSVUXWYQfdTgRh�n
]&[aM U KN\;`HSVU<Z3ZN[L\ � `;^�� \ESVQfQs[LdTU�df\H` Z<SVUNU3[LdfUX[�\;`HS�`Hdf\;`HdT\HgRhX[ �0df\Hg�h K<UXW SVKN\ ZX[LU�O�dsWV[LUNJLKN\;`utSVUNZX[LU �
ZNds[ zV^VM3ZX[�� H ^YU `HS�_ ` � ds`3ZX[�� v�hX^V`;^YUX[LU |<SVZ SVU�ZN[aMcS�dfQfZ<KNUXW6ZX[aM�IrKLE�[aMfE�^Y\Hds`Hds^YU4|�[a`;[LdfQTdsWV`
c�S�MR[LU�nY] SVhX[aM 1 UNZN[a` � SVU � `;^���[PKNU `;[aME�;UX^VM � SVQs[LU��RS�[LZNdfUXWYKNUNWV[LU��+SVK<gRh \;`;[a`H\�dfU3[LdfUX[�� dfhXMR[aM
O�dsWV[LUNJLKN\;`utSVUNZX[ K<UNZ�|�[a^V|<SVgRh `;[a`eUNdf[&[LdTUX[ tyP|�[aMRQTS�WV[aMRKNUXW�ZX[aMR\H[LQs|�[LU�n
� � qNSVQfQf[+ZX[L\ ��df_ MH^�� SV\;[aMR\@[a` c�Se[LU `H\CENM�tSVgRhX[�ZNds[L\;[aM�vEMH^VJa[ � ZX[aM IB`;MH[LKNK<UXW#[LdfUX[L\�gaSLzrds`�wh@ v+hX^V`;^YUN\
SVU6[LdfUN[�� v�hX^V`;^YU0ZX[L\#{#[L\H[aMHzV^YdsMR\an
]&[aMPJLKXWV[LhDt^VM�dsWV[ �&S�� dfQs`;^YU$@NMRE>[aM�S�`;^VM#QfSVKX`;[a`PdfU/ZN[aM � [LgRhN\H[LQscPdsMH_rKNUXWY\RZNS�MR\;`;[LQfQTKNUXW
�

�� k / o.� +
 
�� � �� � 
 � ) � �� �� 
 	�� � ( � �� � �� � 
 � ) �� �� � 
 � 	�� � ( # � k �Bn��FPYo

] S�� ds`PhNS�` � SVU �
�� � k / o.� �� � � �� � �� k �Bn�� � o
��
� k / o.� ��

� � �� � �� k �Bn 
��xo
�� � k / o � 
 � � ! � � �� �� 
 	���� ( k �Bn 
 � o
��
� k / o � 
 � ) �� �� � 
 � 	���� ( k �Bn 
V�Yo

] ds[Ec�[Lds`;[aMH[LUcIXgRhXMRdf`;`;[E[aMHij^YQsWV[LU�UBKNU SVUNSVQf^VWPJLK	� � ^VMHWV[LhX[LU3d � zV^VMRdsWV[LU � |F\HgRhNU<ds`;`an U K |�[LSVg�hx`;[LU
df\;`Ph<ds[aMH|�[Ld�dfUN\;|�[L\;^YUNZN[aMH[ � ZNS � ZNds[eMRE>[aM�S�`;^VMH[LU6i�tKXM#ZNSV\RIBwB\H`;[�� _V[LdfUX[ U [Lds`HS�|<hDtSVUNWYdsWV_V[Lds` ��[LhXM
[LUx`Hh<SVQs`;[LU � ZNS�UBKXM#WV[�� df\HgRh `;[�v�MH^BZ<KX_ `;[ SVK<\ �� �#KNUNZ ��2SVKXi `;MR[a`;[LU�n
O�\ [aMRWV[a|>[LUl\HdfgRh5cPds[LZX[aMRK�� zrds[aM ��Ux`;[aWVM�SVQs[ � zV^YUlZN[LUX[LU4cPds[LZX[aM [ �r[���E<QTS�MRdf\Hg�h ZNSV\ ��Ux`;[aWVMRSVQ � �kjz WYQ n � |F\HgRhNU<ds`;`P�Bn 
Bn��Yo�SVKN\HWV[ac+[aMH`;[a`ec+[aM�ZX[LU6\;^YQfQ �

� � �?� � �+ � � (� - / � � �� � � �� � ���� k / o 	 � ��
� k / o

�� � k / � o �.�

� � �+ � � � (� -�/ � �� � �� � �� � k / o�� ��
� k / o

�� � k / � o � � � (� -�/ � �� � �� � k / o �� � � ��
� k / o

�� � k / � o � 	 �

� �  � (� -�/ � 
 � ) �� �� � �� � �� �� � �� ���� k / o 
 �
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]&[aM tyP|�[aMHWYSVUNW JLK/[LdfUX[aM�_V^YU `HdfUBKNds[aMRQTdfgRhX[LU ��^rZX[LUNZNdfg�hx`;[ i�tKNhXMR`�Z<SVUNU6SVKXi �

� � ��� � � � (� -�/ � � � - ���)k � � o ) �� �� � �� � �� �� � �� �� � k / o 
 �
	�� � � ( ' � ( � �

� � (� - / � � � - ���4k � � o ) �� �� � �� � �� �� � k / o �� � �� 
 � 	���� � ( ' � ( � 	 �
� � y&U `;[aMR\HgRh<ds[LZ/JLK	��zV^VMRhN[aMRdsWV[LU � |<\Hg�hNUNds`;`�\;^YQfQ�UBKNU�JLKNU@tSVgRhN\;`#Z<ds[ � U `;[aWVMRS�`Hds^YU!tKN|>[aM#Z<ds[ �6^ @
ZX[LU SVKN\HWV[ai�tKNhNMH`Ec�[aMRZX[LU�nx] S�JLK2\;[Ld<SVUNWV[LUX^�� ��[LU � ZNS ��Z<ds[ �&M�t^��V[LU �)k � � o�� ) � KNUNZ �� (��<k � � o K	�
ZNds[ {#[L\H^YUNS�`;^VMHijMH[�� KN[LUXJ � UBKXMP\Hg�hxc�SVgRh�z�S�MRdTds[aMH[LU � ZNSVhX[aMeSVU6ZX[aM IB`;[LQfQf[ � SVKN\;WV[ac�[aMH`;[a`Pc�[aMRZX[LU
_�t^YU<UX[LU�KNUNZ�\;^�� ds`�zV^VM#ZNSV\���U `;[aWVMRSVQ�WV[aJa^VWV[LU6c�[aMRZX[LU�_�t^YUNUX[LU�nB] S�� ds`�[LU `H\CENM�dfgRh `�ZNds[ � U `;[aWVMRS @
`Hds^YU tKX|�[aM#ZNds[ ��^rZX[LU6ZX[aM U [Lds`HdfU `;[aWVMRS�`Hds^YU6ZX[L\#zV^VMRhX[aMRdsWV[LU � |<\RgRhNUNdf`;`H\�� ds`#ZX[aMPO�MR\;[a`;JLKNUNW
�

� �� - � 
�� � ��� � � ��� � � � �� - � 
 � 	 � ( � ( ' � ���

KNUNZ�Qfds[aij[aMH`�cPdf[LZX[aM#ZX[LU � [aMH`
� �� - � 
 � 	 � ( � ( ' � ��� � � ��� k / � / � o��

O�\ \;[Ld hNds[aM SVUXWV[���[aMR_ ` � ZNS �/dfU)ZNds[L\H[�� q<SVQfQ ZNds[ � UNU<SVh	��[�tKX|�[aM&ZNdf[�\Hg�hxc�SVgRhX[ � S�MRdfS�`Hds^YU4ZX[aMH ^FE7E<QTKNUXW�KNU<Z ZX[aM ��^BZX[LU<ZNdfgRh `;[ K	� Z<ds[&{P[L\;^YUNS�`;^VMHijMH[��BKX[LUXJ SVKX`;^�� S�`Hdf\RgRh/SVKXi�[LdTUX[&] dgi�[aMH[LU$@
`HdfSVQsWYQs[LdTgRhBKNUXW�i�tK<hXMH` � ZNds[ Qs^V_�SVQ�dfU/ZX[aM U [Lds`#df\;`anNq&tKXMeZNSV\���Ux`;[aWVMRSVQ@hNS�` � SVU6SVQT\;^
�

� � � � �*�4k � o ) � k � o ���k � o ! �� � �� �� � �� ���� k / o � �� � �� ���� k / o �� � �� # �
] S�MRSVKN\�[aMHWYds|N`�\Hdfg�h2SVQT\��0SV\;`;[aMC@ � Qf[LdfgRhBKNUXW�d � � [LgRhN\H[LQscPdsMH_rKNUXWY\H|<dfQfZ�i tKXM�ZX[LU E<hNSV\;[LUXWV[LZ tS���ENi&@
`;[LU�M \;JLdTQfQfS�`;^VM��

-
-�/

�� k / o.� � � � k � ��,(�� � � o ��k �� � ��No � �� � � �� � �� �� �� � �� � �� k �� � ��ro � � � k �Bn 
�
Yo
] ds[L\;[ � Qf[LdfgRhBKNUXW5df\H` Qs[LdfgRh `�JLK dTUx`;[aWVMRdf[aMH[LU�KNUNZ!QTds[ai [aMR`3JVn S&n+i tKXM ZNds[��0S�`;MRd �r[LQs[���[LU `;[�dfU!ZX[aM
qX^rgH_>@dS�SV\Rdf\ �

� � � � 
 ��� � �� �	� � ��� � � � � � � � � ( � � � km�xo�� k �Bn 
�� o
O�dfU<dsWV[ � U	� [aMH_BK<UXWV[LU/SVKNgRh�hNds[aMHJLK �
� nPZNdf[+] dfS�WV^YUNSVQs[LQf[���[LUx`;[�[aMRijSVhXMR[LU�_V[LdfUN[�] tS���ENimKNUXW � Z�n�h�n�ZX[aMXE<hNSV\;[LUNWV[LZ tS���ENij`;[ M \;JLdfQfQfS�`;^VM
Ja[LdsWV`P_V[LdfUX[aMRQs[Ld�] df\R\Hd E<S�`Hds^YU

�BnPZNdf[ b&dfg�hx`Q@ ] dfS�WV^YUNSVQf[LQs[���[LU `;[+c�[aMRZX[LU WV[LZDtS�� ENi ` � ds`�[LdfUX[�� ]�tS���E<ijKNUNWY\;ijS�_B`;^VM ��k � � �0o��?�
[ �$E�� � � k��� (�� � � � �Yo k � � �0o � /	� � ZX[aM@zV^YU�zrds[aM�zV[aMR\RgRhNds[LZN[LUX[LU�v S�MRS���[a`;[aM�U�S�|<h@tSVUXWXn�] ds[L\;[\HdTUNZ �
� ZNdf[ U [Lds`�`�kmUNS�`VtKXM�QfdfgRhN[aMHc+[LdT\;[�o�n



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

���	����
��D� � �

5

10

15

20

25

m

5

10

15

20

25

n

0

0.2

0.4

0.6

0.8

1

A

���������	��

��� �����
� U � ��$	
c~ � ����$ � �� �(��3� ��������& "��	)(��

��� �	�����7J����	� M�
 D
����� � ��$F ��P � �	���(� � 
 ��H��
��
 ��� �%!

5

10

15

20

25

m

5

10

15

20

25

n

0

0.2

0.4

0.6

0.8

1

A

����� ��� ��
����.������� U �0��$	
c~�� � ��$ � ����(��3� �����'��& "��	) � 
�� ���	� ���7J������ M�
 D������ � ��$F ��P � �	���(� ��
���H��
��
 ��� !

� Z<ds[ U [aMRijSVQfQT\;_V^YUN\;`HSVU `;[ � ZX[L\/{P[L\;^YUNS�`;^VMR\ � Z<ds[)d �
c�[L\;[LU `HQfdfgRhN[LU ZNSV\ � U zV[aMR\;[ ZX[aM
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�V`Dc�[aMRZX[LU �
K<UNZ Z<ds[ ]e[a_V^Yh@tS�MH[LUXJ UBKXM#SVU/ZX[LU�bedTgRh `Q@ ]&dTS�WV^YUNSVQs[LQs[���[LU `;[LU�SVUNWVMH[Ldsij` � \H`;[LQfQs`�ZNds[L\;[�S�SV\Hdf\
[LdTUX[ \;^VWXn � U [LdfWV[aMC@dS�SV\Hdf\'��i tKXM#ZX[LU E<hNSV\;[LUXWV[LZ tS���ENij`;[LU<M \;JLdfQfQTS�`;^VM#ZNS�MLn

] ds[ � |N|<dTQfZNKNUXWV[LU k �Bn 
Yod@�k �Bn D o zV[aMRSVUN\RgRhNSVKNQTdfgRhX[LU3ZNds[L\�KNUNZ�Ja[LdsWV[LU�ZNds[+Ja[Lds`HQfdfg�hX[�O+Ux`�cPdfgR_BQfK<UXWeZX[aM
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	 ���N�Y�>~ ���
O�dfUN[�SVQs`;[aMRUNS�`HdfzV[�� t^VWYQfdfg�hX_V[Lds`�JLKXM �P[aM�Qs[Lds`HKNUXWeZX[aM ��SV\;`;[aMf@ � Qs[Ldfg�h KNUNWei�tKXM�[LdfUbIrwB\;`;[�� |<df[a`;[a`�ZNdf[
"#hX[a^VMRdf[3ZX[aM � IXKLE�[aMC@NMOE�[aMRS�`;^VMH[LU�� � ZNds[�SVKXi�ZNds[�KDdfU<ZX|<QfSVZ$@ qN^VM � ZX[aM �0SV\;`;[aMC@ � Qs[LdfgRhBKNUXW/i�tKNhXMR`� A � 	 n
] ds[L\;[ "#hX[a^VM�ds[�\;^YQfQ hNds[aM U<dfgRh ` dfU dfhXMR[aM&zV^YQTQs[LU � S�`HhX[�� S�`HdT\HgRhX[LU � QTQsWV[���[LdfUNhN[Lds`&K<UNZ�IB`;MH[LUXWV[ �
\;^YUNZX[aM�U/U KXM#\H^�c+[Lds`#SVK<\;WV[ai�tK<hXMH`�c�[aMRZX[LU � cPdf[&[L\PJLK	� � [aMR\;`utSVU<ZNUNdf\�ZX[aMPc+[L\;[LU `HQfdfg�hX[LU�Irg�hXMRds`;`;[
UDt^V`HdsW df\H`an
]&[LU � KN\;WYSVUNWY\CE<KNUX_B`3|<dfQfZX[a`�cPds[LZX[aM�[LdfU�IBwr\;`;[�� � ZNSV\�SVKN\3Jac+[Ld "@[LdfQf\HwB\;`;[�� [LUlJLKN\RS�� ��[LUXWV[ @
\;[a`;Ja`edT\;`anNy � dfU/ZX[aM&bP^V`HS�`Hds^YU�JLK6|<Qf[Lds|�[LU � �0t^VWV[LU0ZNdf[L\;[ |�[LdfZX[LU/y&Ux`;[aMR\HwB\;`;[�� [ cPds[LZX[aM � ds` �
KNUNZ�� |�[aJa[LdfgRhNUN[a`#c+[aM�ZX[LU � ^V|NWYQf[LdfgRh6\RdfgRh6ZN[aMeqX^VM � SVQfdf\ �3KN\#ZNKNMRgRhNSVK<\�UNdfgRh `PUBKXMPSVKXi4IBwr\;`;[��b@
{#[L\;[aMRzV^YdsMC@ � [LgRh<\;[LQscPdsMR_BKNUNWV[LU�|>[L\RgRhXM tSVUN_ `an
*
	 � 	 � � 6 5 ' � � + 576 � %=".! ! 'X�9) + /a� �\'9[4" 6 ��
 []" 6 5 %=/ 6 "$�
] ds[<H MRSVK<\Q@ ] S�MR\;`;[LQfQfK<UXW WYds|N` IXKLE�[aMC@NMOE�[aMRS�`;^VMH[LU!SVQf\ [LdfUX[�IXK	� ��[/zV^YU MOE�[aMRS�`;^VMH[LU SVU KNUNZ
_�SVU<U�cPds[ ij^YQsWV`#[LU ` cPdfgR_V[LQs`#c�[aMRZX[LU �
SVUXWV[LUX^�� � [LU ZNSV\+SVKN\EJac�[Ld "@[LdfQs[LU�JLK<\HS�� ��[LUXWV[L\H[a`;Ja`;[TIrwB\;`;[�� c+[aM�ZX[#|�[L\HgRhNMRds[a|�[LU�ZNKXMRg�h�[LdfUX[
] dfgRh `;[�� S�`;MRd �6ZX[aM#qN^VM � �

�� � �� � ��� 0 � � � � 0 � �
�edf[aMH|�[LdFdf\H`�^Yh<UX[�S+[L\RgRhXM�tSVUN_BKNUNW ZX[aM � QTQsWV[���[LdfUNhN[Lds`+SVUXWV[LUN^�� ��[LU � ZNSV\R\�\HdfgRh/Z<SV\�Jac+[Lds`;[ "D[LdfQ @
\;wr\;`;[�� dfU [LdTUX[�� MH[LdfUX[LU U KN\;`HSVU<Z � 0 ��� 0 ��|�[ 1 UNZN[a` � ZNS SVKNg�h WV[�� df\HgRh `;[ U KN\H`utSVUNZX[0\RdfgRh SVQf\IrK	� � [&MR[LdfUX[aM U KN\H`utSVUNZX[ ZNS�MR\;`;[LQTQs[LU/QfSV\H\;[LU�n
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qetKXM ZNSV\ �&[L\HS���`H\;wB\H`;[�� \;^YQfQ�ZNds[�Ja[Lds`HQfdfg�hX[3O+Ux`�cPdfgR_BQfK<UXW KNU<ds`utS�M&\H[LdfU � Z�n�h�n>Z<KXMRgRh0[LdfUX[3KNUNds`utS�MR[
"DM�SVUN\;ij^VM � S�`Hds^YU6ZN[aM#qX^VM �

�� ��� k �� � � � 0 � � � � 0 � o �� ����
ZNS�MHWV[L\;`;[LQTQs`�c+[aM�ZX[LU�n
] ds[eJa[Ldf`HQfdfgRhN[eO�U ` cedfgH_rQfKNUXW�i�tKXM�ZNSV\ "D[LdfQT\;wB\H`;[�� �!SVQfQs[LdTUX[�WV[acPdfUNU ` � SVU ZNS�M�SVKN\+Z<KXMRgRh I.E<KXMR|<dfQg@
ZNKNUXW4tKN|>[aM�ZNdf[TH ^ ^VM�ZNdfUNS�`;[LU/ZX[L\#Jac+[Lds`;[LU IBwr\;`;[�� \ �

�� (� � ��� � ! �� �,� k �� � ��� 0 � � � � 0 � o �� ��,� #
� 
 � ��� � �� �,� � 0 � �� � � 0 � �� ��,� � �����

c+^V|�[Ld�ZNds[ � � ���	��[LdfUX[�^VMR`HhX^YUX^VM � df[aMH`;[cS�SV\HdT\ei�tKXM&ZX[LU �edfQf|>[aMR`;MRSVK	� � � KNUNZ �� (� ZX[aM `;MRSVU<\;i ^VMf@
� ds[aMH`;[ ] dfg�hx`;[a^FE�[aMRS�`;^VM&i�tKXMPZNSV\ IrwB\;`;[�� � df\;`anU KXM � |N_@tKXMHJLKNUXW�\;[Ldf[LU6ZNds[ MOE�[aMRS�`;^VMH[LU

�� � � ��� � �� �,� � 0 �
[LdfUXWV[ai�tKNhXMH` � c�^�� ds`#\RdfgRh6Z<SVUNU/ZX[aM#WV[L\HK<gRh `;[bIrKLE�[aMC@NMRE>[aM�S�`;^VM �� k ) o�cPdf[ i ^YQsWV`e\HgRhXMR[Lds|�[LU2Q�tSV\H\;` �

�� k ���� o��?� �� (� � 
 � �� � �� � �� �� � k �Bn 
 A o
] ds[L\;[ � Qf[LdfgRhBKNUXW ZX[ 1 UNds[aMH`�[LdfUX[ QTdfUX[LS�MH[ � |N|<dfQfZ<KNUXW � ZNds[ QfdfUX[LS�MR[eMOE�[aMRS�`;^VMH[LU6SVKXi QfdfUN[LS�MH[ MOE�[ @
MRS�`;^VMH[LU0S�|N|<dfQfZN[a`an
O�dfUN[ ZX[aMRS�MH`HdsWV[ � |N|<dTQfZNKNUXW � ds` �&dfQsij[ ZX[aM �� � � c�[LQfgRhX[
 � �� � �� �� � � �
[aMHi�tKNQfQs[LU�hX[Ld �V`P[LdfU
�������! �
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i�tK<hXMH` � c+[LU<U 1 Ja[Ldf`HKNUNS�|<hDtSVUNWYdsW�df\;`an
] ds[L\;[ � Qs[LdfgRhBKNUXW3\;^YQfQFU KNU \;^�c�[Lds`+zV[aMRSVQfQsWV[���[LdTUX[aMH`�c�[aMRZX[LU � ZNS �3SVKNgRh�UNdfg�hx`Q@ K<UNds`utS�MH[ "@MRSVUN\Hi ^VMC@
� S�`Hds^YUX[LU�kmdfU/ZX[aM �0S�MH_V^uc @ b3tSVhX[aM�KNUXW o�[LdTUXWV[L\HgRh<Qs^Y\H\;[LU6\RdfUNZ � SVQf\;^ ij^VM � SVQ �

�� � ��� � 	 k �Bn 
 D o
]&[aM QfdfUX[LS�MR[�MOE�[aMRS�`;^VM � zV[aM � ds`;`;[LQs` SVQT\;^5[LdfUX[LU�IXKLE�[aMC@NMOE�[aMRS�`;^VM�d � WYQs[LdTgRhX[LU�IXdfUNU cPds[/ZX[aM
�eS�� dfQs`;^YU$@NMOE�[aMRS�`;^VM ��ZNdf[ K<UNds`utS�MH[ U [Lds`;[LU ` cedfgH_rQfKNUXW�zV[aM � ds`;`;[LQs`an
] ds[L\;[aMOMOE�[aMRS�`;^VM � cPdfMRZ ( &.,-9 � 
 DH9 
	�����! !D�()#G �WV[LUNSVUNU `an
qX^VM � SVQDQ tS �V`P\Hdfg�hlk �Bn 
 D o�Z<KXMRgRh

� k / o
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�� ( � � km�xo 	
Q t^Y\;[LU � c�[LUNU � Ja[Lds`HKNU<S�|<h tSVUXWYdsW�zV^VMRSVK<\;WV[L\;[a`;Ja`&cPdsMRZ�n
O�dfU/SVQTQsWV[���[LdfUX[aM IXKLE�[aMC@NMOE�[aMRS�`;^VM�hNS�`�[LdfUX[TH MRSVKN\Q@ ] S�MR\;`;[LQTQfKNUXW�ZX[aMPqN^VM � �

� k / o.� �� ( k � km�xo;o1� 
 � �� � k / o � km�xo �� �� k / o�� k �Bn 
 G o
U KXM�WV[LUNSVKN[aMH[LU S�[L\;`Hd � �3KNUXW ZN[aM �� � ZNds[LUX[LU�ij^YQsWV[LUNZN[ tyP|�[aMRQs[aWYK<UXWV[LU �
� n �� ( ' � � �
�Bn � [aWV[LU�ZX[aMTKDdfUN[LS�MRds`utS�`H\;[LdsWV[LU<\HgRhNS�ij` hNS�` UNSVg�h5ZX[�� dfU 1 UNds`;[L\Hd � SVQs[LU U [Ldf`HdfUx`;[aMRz�SVQfQ�ZX` ZX[aM
] dfg�hx`;[ @NMOE�[aMRS�`;^VM&ZNds[ qX^VM � �

� k -�/ o.� � km�xo�� ��k -�/ o��
SVQf\H^lZX[aM ] dfg�hx`;[ @NMRE>[aM�S�`;^VM JLKXM U [Lds` `F� �5KNUNZ "@[aM ��[0QfdfUX[LS�M dTU�ZX`an�O+dfUX[aM ZX[aM�H MRSVKN\Q@MOE�[aMRS�`;^VMR[LU df\;`ESVQf\H^ zV^YU ZX[aM�qN^VM � �� � � � � ��k - / o � SVQfQs[#SVUNZN[aMRU \HdfU<Z�zV^YU ZX[aM M&M�ZNU K<UXW� - / � Z<S dfU/ZX[aM H M�SVKN\Q@ ] S�MR\;`;[LQfQTKNUXW �;S ZNds[ vEMH^rZNKX_B`;[ �� � k / o������ �� �� k / o�SVKXi `;MR[a`;[LU�n
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� df` hX[aM � ds`;[L\HgRhN[LU MOE�[aMRS�`;^VMH[LU �1 KNUNZ �� � \;^�cPds[ MRE>[aM�S�`;^VMH[LU �� � � �1 � �� � c�[LQfgRhN[0zV^YU
UBKNQfQs`;[aM M MRZNUBKNUXW�dfU/ZX`#\HdfU<Z�n
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