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R4Za\[YmcP]s`¢r[]sT�U>O_Z�]sTvcdh�Z<r-cd\mZ¤£�`>N�n¥`¦Y[N�Y[\m]sh�hPZ<\$c&UCZa\MK^Z<U1Y-NPQ�Y[\Mcd`Xr¨§
UXcd\mZa`bK^tª©SY[LXZ�]s`XU>W1Y"]_Tvcdh�Z�«�]�rpUCZa\MK^Za]_qPZ;e�cPr¬YmL>Zr[W>T*NPQ®Yun4Nv]_TvcdhPZ;r
«b¯9°²±[³1´�µH«<¶d¯9°²±[³1´S·¸«^¹6¯F°/±¨³>´�º i L>]�r�UbZ<\mKaZaU1Y�]_r�UXW>»a»<Os]_`>hXº½¼/]_\MruY;|8n¥L�t
e1NVn4Z�KML>N�N�r[ZkYmL>Z�¾¨T�NP\mZ"KaNPT�U>O_]_K<c�YmZ<e>¿½e1Z<rmK^\m]sU>Y[]_NP`$n¥]sY[L-YunÀN½]_TvcdhPZ;r
\mcdY[L>Z<\gYmLXcd`$Y[L>Z�¾mr¨]_T�U>OsZ<\m¿Z^Á1U>O�cd`XcdY[]_NP`$«C¯F°/±¨³>´gµ¢« ¶ ¯9°²±[³1´ª· z�Â J�Z<K^§
NP`Xe8|PhP]_qPZ<`VY[L>Zp]_`1ÃX`X]ÄYmZk`�W>TlCZa\gNdQ�nÀcÅt1rÆYmN�Z^Á1U>\mZ<rmrS«c�rAc�r¨WXTHNPQCYunÀN
]sTvcPhPZ<r<|1L>N�nÇe>Nvn4Z�K^N�T�U>W1Y[Z�YmL>Z�¾¨lCZ<r¨Ym¿�e1Z;K^N�TVUCN�r[]sY[]_NP` Â
jpZ<\[Z"n4Z�r¨WXhPhPZ;ruY4Y[LXcdY4Ym\mcP`Xr[UXcd\mZa`XKat½]�r4Y[L>Z�\Mc�Y[]_NP`bcdOCUbZ<\mKaZaU1Y¬NdQ/c½r¨t1r¨§
Y[Z<TÈY[LXcdY¥]_r¥c�e>cdU1YmZ<e�Y[NVY[L>Z�r¨YmcdY[]�ruYm]_K<r4NPQ/`XcdY[W>\McdO�rmK^Z<`>Z<r<º®ÉÊZ�U>\mZ<r[Za`6Y
cvU>\mNPlXcPl>]_Os]�ruYm]_KT�N�e>ZaOÆNdQA]_T�cPhPZ;rplXc�r¨Z;e�NP`�YmL>Z½Ë6WXcPOs]sYmcdY[]_qPZr¨YmcdY[]�ruYm]_K<r
NdQke1Z<\[]_q�c�Ym]sq�Z�ÃXOsY[Z<\mrVcd`XeÌ¾[K^N�\[`XZa\e1ZaY[Z;K�Y[N�\mrm¿�]_`�`XcdY[W>\McdO¬rmK^Za`XZ<rcP`Xe
WXr[Z"YmL>]�r¥T�N�e>ZaOªY[NVÃX`be$YmL>Z�T�N�r¨Y¥U>\[N�lXcdlXOsZ�e1Z<KaNPT�UCN�r[]ÄYm]sN�`-NPQÆcV`>N�qPZ<O
]sTvcPhPZPº i L>Z�NPU>Y[]_TV]_»<cdY[]_NP`¸]_r�UbZ<\¨QFN�\[T�Z<e�WXr[]s`>h�O_N�NPU�t&lCZaO_]sZaQ�U>\mNPUbc�§
h�cdY[]_NP`8º¬É�Zr¨LXN�nÇYmLXc�Y�NPW>\pT�N1e1Z<OÆKaNPT�U>W1YmZ<rpUCZa\MK^Z<U1Y[WbcdO_Ost¸¾[KaNP\m\[Z;K�Ym¿
e1Z<KaNPT�UCN�r[]ÄYm]sN�`XrpN�`#r¨t�`6Y[LXZ^Y[]�K�]_Tvcdh�Z<r�cd`Xe¤e>]_rmK^WXrmrp]sYmr�cPU>U>O_]_K<c�Y[]_NP`�YmN
\[Z;cdO�]_TvcdhPZ;raº
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¼Æ]sh�W>\mZ y cÔr¨LXN�npr$c�r[]_TVUXOsZ�]sTvcPhPZ¤YmLXc�Y�Zaq�NP£�Z<rvYmL>Z�UbZ<\mKaZaU1YÕNdQ�Ym\mcP`Xr¨Ubcd\mZa`XKatPº i LXZ
]_T�cPhPZ½]_rkYut�U>]_K<cdO_Ost�UCZa\MK^Z<]sq�Z<e¤c�rkc$r[W>UCZa\mUbN6r¨]sY[]_NP`#NdQAYunÀN�O�cÅtPZa\Mr<©ÀZ<]ÄYmL>Za\�c�O_]_hPL6Y�rmË6WXcd\mZ
n¥]sY[L¢c�e>cd\m£�r[ZaT�]sY[\Mcd`Xr[UXcd\mZa`6Y�rmË�Wbcd\mZÕ]_`¸QF\[N�`6Y�NdQ�]ÄY�N�\�cÖe>cd\m£�rmË�Wbcd\mZÕn¥]sY[L¢c�O_]sh�L6Y
r[ZaT�]ÄYm\mcP`Xr[UXcd\mZa`6Y¥r[Ë6WXcP\[Z�]s`ÕQF\mNP`6Y¥NdQ®]ÄY;º
× cdY[L>Z<T�cdY[]�KacPOsO_tP|�NPWX\4q�]�r¨WXcPOCr[t1ruYmZaTÈ]�r4Ymcd£�]_`>h½cVr[]s`>h�OsZ"]sTvcPhPZ"«C¯F°/±¨³>´Àcd`Xe$\[Z<U>\mZ<r[Za`6Y[]_`>h
cPrÀYmL>Z�r[W>TØNPQ²YunÀNV]_Tvcdh�Z<r<©

« ¶ ¯F°/±¨³>´²·�« ¹ ¯9°²±¨³>´gµÇ«C¯F°²±[³>´ ¯ y ´

É¦L>Z<`ÖU>L>\McPr[Z<eÊY[L>]�r�n¬cÅtP|²Y[L>Z$e>Z<K^N�T�UbN6r¨]sY[]_NP`�]�rr[W>\[UX\[]�r¨]_`>hbº i L>Za\mZ�cd\mZ�NPl�q�]sN�WXr[Ost#cP`
]_`1ÃX`>]sY[Z�`�W>T½lbZ<\¥NdQÆr[NPO_W1Ym]sN�`Xr4Y[N�Z<Ë6WXcdY[]_NP` y |�L>N�nÙe>N6Z;r¬NPW>\¬q�]�r¨WXcPO8r¨t1r¨Y[Z<TÚKML>N�N�r[Z"N�`>Z Â
É¦L�t�e1N�Z<r[`8Û YÆNPW>\/q�]_r[WXcdO�r[t�r¨Y[Z<TÙUX\[ZaQFZa\/Y[L>Z½¾[r[]sT�U>O_Z<r¨Ym¿¥ZaÁ1U>O_cP`Xc�Ym]sN�`«C¯F°²±[³>´Aµ¢« ¶ ¯F°/±¨³>´^·
zvÂ
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¼Æ]sh�W>\mZ y © .���� r[]sT�U>O_Z�]sTvcPhPZ�Y[LXcdYpZaq�NP£PZ;r4Y[L>Z�UCZa\MK^Z<U1YpNdQÆY[\Mcd`Xr[UXcP\[Z<`XK^t�º�� ��� r¨]_T�U>O_Z
]_T�cPhPZ�Y[Lbc�Yke1N�Z<r¬`XNdYpZaq�NP£�ZkYmL>Z�UbZ<\mKaZaU1Y¥NPQ/Ym\mcP`Xr¨Ubcd\mZa`XKatPº

¼Æ]sh�W>\mZ y l�r¨LXN�nprkcÕr¨]_T�]sO�cd\�]sTvcPhPZ�YmLXc�Y�e1N�Z<r"`>NPY�Z<qPNP£�Z�Y[LXZ½UCZa\MK^Z<U1Y�NPQAY[\Mcd`br¨UXcP\[Z<`XK^t�º
jpZ<\[ZvcPh�cd]_`ÊY[L>Z<\[Zvcd\mZvcd`�]s`>ÃX`>]sY[Z�`�W>T½lbZ<\�NdQ¥r¨N�OsW1Ym]sN�`Xr�Y[N�Z;Ë�Wbc�Y[]_NP` y l>W1Y�N�W>\�q�]_r[WXcPO
r[t�r¨Y[Z<TÚU>\mZ^QFZ<\mrÀYmL>Z�r¨]_`>h�OsZ�O�cÅtPZa\¥r[NPO_W1Y[]_NP`²º
J6YmWXe1]_Z<r®NdQbY[L>ZpKaNP`Xe>]ÄYm]sN�`Xr/QFNP\®Y[LXZÀUCZa\MK^Z<U1YSNdQbY[\Mcd`Xr[UXcd\mZa`bK^t�hPN�lXcPKM£�YmN�Y[L>Z¬qPZ<\[t�Ãb\mr¨YS\[Za§
r[Z<cd\MKML�N�`q�]_r[WXcPO6UCZa\MK^Z<U1Y[]_NP`Õ¯9r[ZaZ�� y
	 cd`Xe\[ZaQFZa\mZa`XKaZ<rÆn¥]sY[L>]_`b´�º��¥Z;r¨Z;cd\MKML�NdQXY[L>]�rÆYut�UbZ¬LXc�r
TvcPe1ZhP\mZ<c�YpUX\[N�hP\mZ<rmr4]_`�W>`Xe>Za\MruYMcd`Xe1]_`>hvYmL>Z�Yut�UCZ<rpNPQ�uW>`XK�Ym]sN�`XrkcP`XeÕY[LXZa]_\kZ��ªZ<K^Ymr½¯FZPº hXº
� uW>`XK�Ym]sN�`Xr�NdQgc-K^Za\[YmcP]s`¤Yut6UCZ½Y[\m]sh�hPZa\pY[\Mcd`Xr[UXcd\mZa`bK^tP| i uW>`XK^Y[]_NP`Xr�e1N-`>NdY�´�º�jpN�nÀZaq�Za\;|
]sYp]_r¥`XNdYpK^O_Z<cP\¥L>N�n¢YmN�cPU>U>O_tvY[LXZ<r[Z�\[W>O_Z<rÀYmN�cd`�cd\ml>]sY[\Mcd\mtV]_Tvcdh�ZPº
} `vYmL>]_rÀUXcPUbZ<\gnÀZpYMcd£PZ"cr[]sT�U>O_Z��¬cÅtPZ;r¨]�cd`vcPU>U>\mN�cPKML²º²É¦L>]_OsZ�Z<Ë6WXcdY[]_NP` y LXcPrÀcd`v]_`1ÃX`>]sY[Z
`�W>TlCZa\�NdQAUCN�rmr[]sl>O_Z½r[NPO_W1Ym]sN�`Xra|C]sQgn4ZLXcÅqPZ�UX\[]_NP\"U>\[N�lXcdlX]sO_]ÄYm]sZ;r��v¯I« ¶ ¯9°²±[³1´[´�±��v¯9« ¹ ¯F°/±¨³>´¨´
Y[LXZa`½r[NPT�Z4NdQ1Y[LXZ<r[ZÀr[NPO_W1Y[]_NP`br8n¥]_OsO�lCZ4T�NP\mZgUX\[N�lXcdl>O_ZSYmLXcd`½NdY[LXZa\Mraº8É�ZÀWXr¨Z4Y[LXZ4r¨Ymc�Ym]_r¨Y[]�Kar
NdQ¬`XcdY[W>\McdOA]_Tvcdh�Z<r�YmN¤e1Z^ÃX`XZ$r¨]_T�U>O_ZvU>\[]_NP\Mr�cd`be�ÃX`XcdO_O_t#WXr[ZvOsN�N�U6tÊlbZ<Os]_Z^Q¥U>\mNPUbcdh�cdY[]_NP`
Y[N#ÃX`Xe&Y[L>ZÕT�N�r¨Y½U>\mNPlXcPl>O_Z$e1Z<KaNPT�UCN�r[]ÄYm]sN�`8ºÊÉ�Z-r[L>N�n�YmLXc�YVn¥L>]sO_Z-Y[L>ZÕT�N�e>ZaOÀ£6`XN�npr
`>NPY[L>]_`>h�cdlCNPW1Y�¾ i uW>`bK�Y[]_NP`br[¿½NP\V¾ � uW>`XK�Ym]sN�`Xrm¿>|�]ÄYpK<cd`�h�Za`>Z<\mcdY[ZkUCZa\MK^Z<U1Y[WbcdO_OstvK^N�\[\mZ<K^Y
e1Z;K^NPT�UCN�r[]ÄYm]sN�`XrÀQF\mNPTØc�r[]s`>h�OsZ�]_TvcdhPZ�º
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� \mZaTvcP\[£�cdlXOst-\[N�l>WXr¨YkU>\mNPUCZa\[Yut$NdQA`bc�Y[WX\mcPO²]_T�cPhPZ;r¬Y[LXcdY"LXc�rp\mZ<KaZa]_qPZ<e�T½WXKML¤c�Y[Y[Z<`�Ym]sN�`
O�c�Y[Z<Ost½]_rSY[L>Z¥Q9c�K�YAYmLXc�YAn¥LXZa`�e1Z<\[]_q�c�Y[]_qPZÀÃXOsY[Z<\mrgcd\mZpcdU>U>O_]_Z<e½Y[N�`XcdY[W>\McdOX]sTvcdh�Z<r<|�Y[LXZ¥ÃXOsY[Za\
NPW>Y[U>W1YMrÀY[Z<`Xe�YmN�lbZ�r[UXcd\Mr¨Z � !>|#" 	 ºA¼/]_hPWX\[Z�$�]_O_OsWXr¨Y[\Mc�YmZ<r4Y[LX]_rÀQ9c�K�Y<©®YmL>Z�L>]�ruYmNPhP\McdT�NPQ²Y[LXZ
L>N�\[]_»aN�`�YMcdO6e1Za\m]sq�cdY[]_qPZAÃbOÄYmZa\®]_rÆUCZ<cP£PZ<ec�Y®»aZa\mN"cP`Xe�Q9cPOsO�N%�VT½WXKML�Q9c�ruYmZa\/Y[LXcP`½c'&�cdWXrmr¨]�cd`²º
J�]_T�]sO�cd\�L>]�r¨Y[NPh�\mcPTvr"cP\[ZVNPlXr[Za\mqPZ;e�QFNP\�q�Za\[Y[]�KacPO®e>Za\m]sq�c�Ym]sq�ZÃbOÄYmZa\Mr�cd`Xe¤QFNP\�Y[LXZVh�\mc�e1]_Za`6Y
Tvcdh�`>]ÄYmWXe1Z�©)( *V«�(�º
i L>Z<\[Z�cd\mZ#Tvcd`�t¦n¬cÅt1r�YmN¸e1Z;r[Ka\[]_lCZ#YmL>Z�`>NP`+&�cdWXrmr¨]�cd`Ù`Xc�YmW>\mZÊNPQ�Y[L>]�r�e1]�ruYm\[]_l>W1Ym]sN�`
¯FZ�º hbº�L>]sh�LÔ£�W>\[Y[N6r¨]�r<|gL>Z;cÅq6t&Ymcd]_O�rm´^º�¼Æ]_hPW>\mZ,$�l¸]sO_O_WXruYm\mcdY[Z;rYmL>Z�NPlbr¨Z<\[q�c�Ym]sN�`�TvcPe>ZÕl�t
× cPOsO�c�Y-� {.	 cd`Xe¢J�]_T�NP`XKaZaO_Os] � / 	 ©#Y[LXcdY$YmL>Z#e1]�ruYm\[]_l>W1Ym]sN�`¦]_r-r¨]_T�]sO�cd\�Y[N�cP`¦Z^Á1UbN�`>Za`6Ym]_cPO
e1Z<`Xr¨]sYut�n¥]sY[L�Z^Á1UCNP`>Z<`6Y¬O_Z<rmr4Y[LXcP` y º®ÉÊZ�r[L>N�n¦YmL>Z�OsN�h�U>\[N�lXcdlX]sO_]ÄYut�QFN�\¥e1Za`Xr[]sY[]_Z<r¥NPQ²Y[LXZ
QFNP\mT10Æ¯F°ª´32547698;:ªº�É�Z$cPrmr[W>T�ZV°=<+� z ± y;zPz>	 cd`Xe�U>O_NdY�YmL>ZvOsN�h�U>\mNPlXcPl>]sO_]sY[]_Z<r�r[N�Y[LXcdY
Y[LXZat#cPhP\mZaZN�`?0Æ¯ z ´�±@0Æ¯ y;zPz ´^º i L>Z<\[ZV]_r�cÕË6WXcdO_]sYmc�Ym]sq�ZVe>]A�ªZa\mZa`XKaZ�lbZaYun4Z<Za`Êe>]_r¨Y[\m]slXW1Y[]_NP`Xr
QFNP\n¥L>]_KMLCBED y ¯Fn¥LXZa`�Y[LXZ�OsN�h�U>\[N�lXcdlX]sO_]ÄYutÊ]_rK^NP`�q�Z^ÁX´�cd`Xe�YmL>N�r[Z�QFNP\�n¥LX]_KMLCBGF y
¯Fn¥LXZa`$]sY¬lbZ;K^NPT�Z;r4KaNP`XK<cÅqPZ;´^º � rAÃXh�W>\mZH$de$r¨L>N�npr<|�Y[L>Z�`Xc�YmW>\McdObr¨YmcdY[]�ruYm]_K<rAQFN�\Àe>Za\m]sq�c�Ym]sq�Z



e>Za\m]sqvÃbOÄYmZa\ K^N�\[`>Z<\¬NPUCZa\Mc�Y[N�\

−150 −100 −50 0 50 100 150 200 250
0

0.5

1

1.5

2

2.5
x 10

5

−0.5 0 0.5 1 1.5 2 2.5

x 10
7

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5
x 10

5

c K Z

0 50 100 150
−1

−0.8

−0.6

−0.4

−0.2

0

x

lo
gp

ro
b

Gaussian:−x2

Laplacian: −x 
−X1/2

 

−X1/4

 

0 50 100 150 200 250
0

2

4

6

8

10

12

14

0 0.5 1 1.5 2 2.5

x 10
7

−14

−12

−10

−8

−6

−4

−2

0

l e Q
¼Æ]sh�W>\mZH$1© .�� � `XcdY[W>\McdOC]_T�cPhPZ�º � jp]�ruYmNPh�\mcPTHNPQ�ÃXOÄYmZa\ÀNPW1YmU>W1YMraº 3 jp]�ruYmNPh�\mcPTHNPQ/K^N�\[`>Z<\
e1ZaY[Z<K^Y[N�\¥NPW1YmU>W1Ymr<º���� 3 O_NPh�L>]�ruYmNPh�\mcPT�r<º
ÃXOsY[Z<\mr¬LXc�rÀY[L>Z�Ë6WXcPOs]sYmcdY[]_qPZ�`XcdY[W>\mZ�NdQScVe>]_r¨Y[\m]slXW1Y[]_NP` 47698;:�n¥]sY[L BCF y º
} `-� x.	 YmL>Z�r¨UXcP\mr[]sYut½NPQ/e1Za\m]_qÅcdY[]_qPZ"ÃXOsY[Za\Mr4nÀc�r4Wbr¨Z;evY[N�e1Z;K^NPT�UCN�r[Z"cP`$]_T�cPhPZ�r¨Z;Ë�WXZa`XKaZ�c�r
c�r[W>T NPQbYunÀN�]sTvcPhPZ¥r¨Z;Ë6W>Za`XKaZ<r<º/É¦]_O_O>Y[LX]_rSUX\[]_NP\SlCZkr[W���K^]_Za`6YSQFNP\gc�r[]_`>hPO_Z¬QF\mcPT�Z Â	� NdYmZ
Y[Lbc�Y4e1Z;K^N�TVUCN�r[]_`>h�Y[LXZp]sTvcPhPZp]_`�ÃXhPWX\[Z y c�]s`6YmN�Yun4N�O�cÅtPZ<\mrSe>N6Z;rA`>NPY4KMLXcP`>hPZ¬YmL>ZkN�W1Y[U>W>Y
NdQ¬e1Za\m]_qÅcdY[]_qPZ½ÃXOsY[Za\Mr<©"ZaÁ1c�K�YmOst�YmL>Z�r[cPT�ZVe1Z<\[]_q�c�Ym]sq�Z<r�Z^Á1]�ruY�]_`#YmL>Zvr¨]_`>hPO_ZVO_cÅt�Za\�r¨N�OsW>Y[]_NP`
cPrk]s`#Y[L>ZYun4N$O_cÅt�Za\"r[NPO_W1Ym]sN�`8º i L�WXr"n4ZVKacd`X`>NdY"cPU>UCZ<cdO/Y[N$Y[L>Z½Tvcd\mhP]_`XcdO/L>]_r¨Y[N�hP\McdT*NdQ
e1Z<\[]_q�c�Y[]_qPZ�ÃXOsY[Z<\mrÀYmNvZ^Á1U>O�cd]_`$YmL>Z�UCZa\MK^ZaU>YpNdQ²Ym\mcP`Xr[UXcd\mZa`XKatv]s`ÕYmL>]_rp]sTvcdh�ZPº
i L>Z<\[Z�cd\mZÕYun4N�n¬cÅt1rYmNÖhPN�lCZatPN�`XeÔT�cP\[h�]s`bcdO¬L>]�ruYmNPhP\McdTvrVNdQ�e1Z<\[]_q�c�Y[]_qPZÕÃXOsY[Z<\mr<º¦É�Z
KacP`�Za]sY[L>Z<\O_N6N�£ÊcdY�uNP]_`�YVruYMc�Y[]�r¨Y[]�Kar�NPQ¬e>Za\m]sq�c�Ym]sq�Z�ÃXOsY[Za\Mr�cdY½e1] �CZ<\[Z<`�Y½OsN1KacdY[]_NP`Xr�N�\�NP\m]s§
Za`6YMc�Y[]_NP`br � 
 	 NP\O_N�NP£�c�YTvcP\[h�]s`XcPO4r¨YmcdY[]�ruYm]_K<r�NdQpT�N�\[Z$KaNPT�U>O_]_K<c�YmZ<e�QFZ<cdY[W>\mZ-e>Z^Y[Z;K�YmNP\Mr
¯FZ�º hbº � y�y�	 ´�º
É�Z�OsN�NP£�Z<e¸c�Y�Y[LXZ�T�cP\[h�]s`bcdO¥ruYMc�Ym]_r¨Y[]�Kar�NPQ�c ¾[KaNP\m`>Za\ve1ZaY[Z;K�Y[N�\m¿Xº i LXZ�NPW1YmU>W1Y�NdQ�Y[LXZ
¾[KaNP\m`>Za\¥e1ZaY[Z;K�Y[N�\m¿Vc�YkcVh�]sq�Za`ÕOsN1KacdY[]_NP`Õ°���±¨³��]�r¥e1Z^Ãb`>Z<e�cPr<©

� ¯9° � ±¨³ � ´gµ�� 4��^¯�� �¯9°²±¨³>´�� « ¹8 ¯F°/±¨³>´ « 8 ¯9°²±[³1´¨«��>¯9°²±¨³>´« 8 ¯F°/±¨³>´u«��X¯F°²±[³>´ « ¹� ¯F°²±[³>´ � ´ ¯ $�´

n¥L>Z<\[Z��½¯F°²±[³>´�]�r/cpr[TvcdO_O &�cPWXr[r[]�cd`�n¥]s`be1N�nÖcd\mNPW>`Xe�° � ±[³ � cd`be�« 8 ±m« � cd\mZ®Y[L>ZÀe1Za\m]_qÅcdY[]_qPZ;rNdQÆY[LXZ�]sTvcdh�ZPº
¼Æ]sh�W>\mZ<r�$�Z�| Q/r[L>N�n¦YmL>Z�L>]�ruYmNPhP\McdT�NPQ8Y[L>]�r¥K^N�\[`XZa\ÀNPUCZa\Mc�Y[N�\4N�`-cYut�U>]_K<cdOª`XcdY[W>\McdOª]_T�cPhPZ�º
� h6cd]_`8|1`>NPY[Z�Y[Lbc�Yp]sYpLXcPrÀYmL>Z�Ë6WXcdO_]ÄYMc�Ym]sq�Z�r¨YmcdY[]�ruYm]_K�NPQ®c�e1]�ruYm\[]_l>W1Ym]sN�` 476�8 :$QFNP\�B F y º
i N�h�Z^YAc�T�NP\mZ¬Ë6WXcP`6Y[]sYmc�Ym]sq�ZÀe>Z<rmK^\m]sU1Ym]sN�`½NPQXYmL>ZpruYMc�Ym]_r¨Y[]�Kar®nÀZ¬WXr¨Z;eTvcdÁ�]_TWXTÌOs]_£PZ<Os]_L>N�N1e
Y[N½Ã>YpcVe1]_r¨Y[\m]_l>W1Y[]_NP`-NdQ8YmL>Z�QFNP\mT �v¯F°ª´gµ ¶� 476���8 : YmN½h�\mc�e1]_Za`6YÀTvcPhP`>]sY[WXe>Z<rÀcd`XeÕK^N�\[`>Z<\e1ZaY[Z<K^Y[N�\"L>]�r¨Y[NPh�\mcPTvrp]_`Êc-`6WXTlCZa\�NdQg]_TvcdhPZ;raº�É�ZQFN�W>`Xe#Y[LXcdY"YmL>Z½LX]_r¨Y[N�hP\McdTvrkr[L>N�n¥`



]_`ÊÃbhPW>\mZ $�cd\mZ½Yut�U>]�KacPOI©�QFN�\�lCNdY[L�h�\mc�e1]sZ<`6Ymr�cd`Xe�KaNP\m`>Za\�e1ZaY[Z;K�Y[N�\mr�YmL>ZvZ^Á1UCNP`>Z<`6Y�nÀc�r
O_Z<rmrpYmLXcd` y cd`be�Y[L>ZVZ^Á1UCNP`>Z<`6Y"QFN�\kYmL>ZVKaNP\m`>Za\�e1Z^YmZ<K^Y[NP\�n¬cPr�r¨TvcdO_O_Za\"Y[LXcP`�Y[LXcdY�NPQAY[LXZ
hP\McPe>]sZ<`�YMraº i t�U>]�KacPO�ZaÁ�UCNP`XZa`6Ymr/n4Z<\[Z z�� "ÀQFNP\/Y[LXZ4e1Z<\[]_q�c�Y[]_qPZgÃXOsY[Za\®cd`be z�� $%!¬QFNP\/Y[L>Z¬K^N�\[`>Z<\
e1ZaY[Z<K^Y[N�\<º i L>ZrmKacPOs]_`>hvUXcP\mcPTVZaY[Z<\ � NPQÆYmL>ZKaNP\m`>Za\ke>Z^Y[Z;K�YmNP\pn¬cPr¬Yut�U>]�KacPOsO_t$O�cd\mhPZ<\¬Y[LXcP`Y[Lbc�YpNdQ/Y[L>Z�h�\mc�e1]_Za`6Y¥T�cPhP`>]sY[Wbe1ZPº

� � Ó ���H� ���"�XÓuÐg���k� �²ÑkÓ[¡C�1�Ö���X  Ï ���k ®� � Ï ¡
	

× NPY[]_qÅcdY[Z;e-l�t$Y[L>Z�Ë6WXcPOs]sYmcdY[]_qPZ�r¨Ymc�Ym]_r¨Y[]�KarpNPlXr[Za\mqPZ;e�]_`�`Xc�YmW>\mcPO�]sTvcPhPZ<r¬nÀZ�`>N�n e1Z^ÃX`XZ�c
U>\mNPlXcPl>]_Os]sYut-e1]�r¨Y[\m]sl>W>Y[]_NP`�N�qPZ<\¥]sTvcPhPZ<r<ºÀÉÊZe>Z^ÃX`>Z�Y[L>Z½OsN�hvU>\[N�lXcdlX]sO_]ÄYut-NdQAcd`�]_TvcdhPZ�l�t
T�Z<cP`Xr¬NdQScVU>\[N�lXcdlX]sO_]ÄYutvN�q�Za\¬]sYmr¥h�\mc�e1]sZ<`6Ymr<©

OsN�h��v¯9« 8 ±[« �d´Aµ���O_NPh��� �
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n¥]sY[L BÊµ z�� "�±���µ z�� $%!>º i L>Z"UXcd\McdT�ZaY[Za\���n¬cPrAe>Z^Y[Z<\[T�]_`>Z<e�l6tY[L>Z"\mcdY[]_N�NdQªY[LXZ"rmKacdO_]_`>h
UXcP\mcPTVZaY[Z<\mrÀ]_`-YmL>Z�K^N�\[`XZa\¥cd`Xe-hP\McPe>]sZ<`�Ype1]�r¨Y[\m]sl>W>Y[]_NP`Xr<º
&�]_qPZa`Êc$KacP`Xe1]�e>c�YmZ½e1Z;K^N�TVUCN�r[]sY[]_NP`¤NPQgcd`¤]_TvcdhPZV«$]_`6Y[NÕ«<¶½cd`Xe¤«a¹µ
«��&«<¶�n4ZVe1Z^ÃX`XZ
Y[LXZ½O_NPh�UX\[N�lXcdl>]_O_]ÄYutÕNdQSYmL>ZVe>Z<K^N�T�UbN6r¨]sY[]_NP`#c�r¥YmL>ZVr[W>T NdQSYmL>ZVOsN�h�U>\mNPlXcPl>]sO_]sY[]_Z<r"NdQSY[LXZ
hP\McPe>]sZ<`�YMr�NdQ¥« ¶ cP`Xe�« ¹ º �kQ¬KaNPW>\Mr¨ZVYmL>]_r�]_r�N�`>O_tÊcd`ÖcPU>U>\mNÅÁ�]_Tvc�Ym]sN�`8©�n4Zvcd\mZv]_hP`>N�\[]_`>h
e1Z<UbZ<`Xe1Za`bK^]_Z<rplCZ^YunÀZaZ<`ÕY[L>Z�h�\mc�e1]_Za`6Ymr¥c�K^\mN�rmrÀr[UXc�K^Z�cd`be-N�\[]_Za`6YMc�Y[]_NP`²º � OsY[L>N�W>hPLÕYmL>]_rk]_r
cvnÀZ<cP£-U>\m]_NP\;|bN�`>ZKacP`#cPr[£ª©4]�rkY[L>]�rkZ<`>NPWXhPL�Y[N-U>\mZ<e1]�K�Y"Y[\Mcd`Xr[UXcd\mZa`bK^t Â i LXcdY"]�ra|C]_rkY[LXZ
T�N�r¨YAU>\mNPlXcPl>OsZÀ]_`�YmZa\mU>\mZ^YmcdY[]_NP`VNdQCÃXhPWX\[Z y c�N�`>Z¬n¥]ÄYmL½YunÀN�O_cÅt�Za\Mr®cd`XeY[L>ZkTVN6ruYSU>\mNPlbcdl>O_Z
e1Z;K^NPT�UCN�r[]ÄYm]sN�`-NPQ/ÃbhPW>\mZ y l�NP`>Z�n¥]sY[L�c�r¨]_`>hPO_Z�O_cÅt�Za\ Â
� `br¨nÀZa\m]s`Xh¤Y[LX]_r�Ë6W>Z<r¨Y[]_NP`Ô\[Z;Ë6W>]s\mZ<r�ÃX`Xe1]_`>hÊY[L>ZÕhPO_NPlbcdOÀT�cdÁ1]sT½W>T NdQkZ;Ë6WXc�Ym]sN�`��>º i N
h�cP]s`�r[NPT�Z�]s`6Y[WX]ÄYm]sN�`�nÀZvKacPO_KaW>O_cdY[Z;e¤YmL>Z�OsN�hÕUX\[N�lXcdl>]_O_]ÄYut�NPQ¬cÕNP`XZ�e>]sT�Za`br¨]_NP`XcPO®Q9cdT�]_Ost
NdQ�r¨N�OsW>Y[]_NP`Xr<ºÔÉ�Z�e1Z^Ãb`>Z<e"!6¯F°/±¨³>´½Y[L>Z�]_TvcdhPZ�NPQ�c�r¨]_`>h�OsZÕn¥L>]sY[Z¤rmË�Wbcd\mZ-]_`�YmL>Z¤rmcdT�Z
O_N�K<c�Ym]sN�`#cPrkY[L>Z�lCNdY[Y[NPT \m]_hPL6Y�rmË6WXcd\mZ]_`¤ÃXh�W>\mZ y cX| l²º�É�Z�K^NP`br¨]�e1Za\mZ<e#e1Z<KaNPT�UbN6r¨]sY[]_NP`br
NdQ²Y[L>Z"QFNP\mTÚ« ¶ µ"#$!6¯F°/±¨³>´�| « ¹ µÇ«%��« ¶ cP`Xe�Z<q�cdO_WXc�YmZ<e�YmL>Z"O_NPh½U>\mNPlXcPl>]sO_]sYut½QFN�\¬qÅcPOsWXZ<r4NdQ
#¤lCZ^YunÀZaZa`&� y cd`be $>º
¼Æ]sh�W>\mZ'�PcÕr[L>N�nprpYmL>ZV\[Z;r¨W>OsY�QFNP\"ÃXhPW>\mZ y c>º i L>ZVT�N�r¨Y�UX\[N�lXcdl>O_Z½e>Z<K^N�T�UbN6r¨]sY[]_NP`Ê]_r"Y[LXZ
NP`XZkYmLXc�Y¥cdh�\[Z<Z<rAn¥]sY[L-Y[LXZ"UCZa\MK^Z<U1Y<©(#Õµ y N�`>ZkO�cÅtPZ<\gQFN�\gYmL>Z�n¥L>]sY[Z�r[Ë6WXcP\[Z�cd`Xe-cd`>NPY[L>Z<\
QFNP\�YmL>Z�hP\McÅtÕrmË6WXcd\mZPº�¼Æ]_hPW>\mZ��PlÊr[L>N�nprkY[L>Z�\mZ<r[W>OÄY�QFNP\�ÃXh�W>\mZ y l8º i L>Z�T�N�r¨Y�U>\mNPlbcdl>O_Z
e1Z;K^NPT�UCN�r[]ÄYm]sN�`ÊcPh�cd]_`#cPhP\mZaZ<rkn¥]ÄYmL#YmL>Z�UbZ<\mKaZaU1Y;©)#&µ z r[N$YmLXc�Y�NP`>ZVO�cÅtPZa\�]�r"»<Za\mN-cP`Xe
Y[LXZ�r¨Z;K^NP`be-KaNP`6YmcP]s`XrÀYmL>Z�QFW>O_O8]_T�cPhPZ�º

* ��+ ,.-/3Ê79B�/g@bEÅ0<.>, � 3�@C= � 3�79,10�,/@C,�2Õ.�3Æ:<:;79.>,
fgË6WXcdY[]_NP`4�vKacP`ÕlCZ�qPZ<\[lbcdO_Ost$e>Z<rmK^\m]slCZ<e�cPrpU>\[ZaQFZa\m\[]_`>hve1Z;K^NPT�UCN�r[]ÄYm]sN�`Xr¬n¥L>Z<\[Z�YmL>Z�Y[NPYmcdO
Z<e>hPZvcd`Xe�KaNP\m`>Za\�e1ZaY[Z<K^Y[N�\�T�cPhP`>]sY[Wbe1Z<r�cP\[Z�T�]_`>]sTvcPOIºvÉ�NPW>O�e�cd`�t#KaN�r¨Y�QFWX`XK�Ym]sN�`�Y[LXcdY
LXc�rÀY[L>]�r¥U>\mZ^QFZ<\[Z<`XK^Z�hP]_qPZ"Y[LXZ�r[cPTVZ�\mZ<r[W>OsY Â
¼Æ]sh�W>\mZ.�PK�r[L>N�npr¬YmL>Z\mZ<r[W>OsYkn¥]sY[L B�µ5�ÖµG$VQFN�\pY[LXZ�Y[\Mcd`br¨UXcP\[Z<`XK^t$ÃXhPWX\[Z$¯FÃXhPWX\[Z y c�´^º
i L>]�r�nÀNPW>O�e�lbZ$Y[L>Z$NPU1Ym]sTvcdO4]s`6YmZa\mU>\[ZaYmcdY[]_NP`�]ÄQ¬YmL>Z�Tvcd\mhP]_`XcdOgL>]_r¨Y[N�hP\McdTvr�NdQ¥Z;e1hPZ�cP`Xe
K^N�\[`XZa\½e>Z^Y[Z;K�YmNP\Mr�nÀZa\mZ?&�cdWXrmr[]_cP`8º � N�n�Y[L>Z-NPU1Ym]sTvcdOÀ]_`�YmZa\mU>\mZ^YmcdY[]_NP`&]_`Xe1Z<Z<e&KaNP`6YmcP]s`br
YunÀNO�cÅtPZa\MrSl>W>Y4YmL>Zat�cP\[Z"`>NdY4Y[L>Z�NP`>Z;rAYmLXc�Y¬L�W>Tvcd`Xr4UCZa\MK^Za]_qPZ�º i L�WXr4YmL>Z"`XNP`?&�cPWXr[r[]�cd`
`XcdY[W>\mZ�NdQ¥YmL>Z$LX]_r¨Y[N�hP\McdTvr�]_rVK^\mWXKa]_cPOAQFNP\½hPZaY¨Y[]_`>h�YmL>Z�Ym\mcP`Xr[UXcd\mZa`XKat#UCZa\MK^Z<U1Y<º#J�]_T�]sO�cd\
¾¨`XNP`ÕUbZ<\mKaZaU1YmWXcdO�¿�e1Z<KaNPT�UbN6r¨]sY[]_NP`br¥cd\mZ"N�l1YmcP]s`>Z;eÕn¥]ÄYmLÕNPY[L>Z<\¥q�cdO_W>Z<r¬NPQ�B4±6�CD y º
É�Z�K<cd`ÔhPZ^Y�r[NPT�ZÕ]s`6Y[WX]ÄYm]sN�`�QFN�\½YmL>Z�]sT�UCNP\[YmcP`XK^ZÕNdQ�LXcÅq�]s`>hÊZ^Á1UCNP`>Z<`�YMr�r¨TvcdO_O_Za\VY[LXcP`
y QF\[N�T YmL>ZÕQFNPO_OsN�n¥]_`>hÊNPlXr[Za\mq�c�Y[]_NP`�n¥L>]_KML¸K^N�`Xr¨]�e1Z<\mr�Y[L>Z�cd`bcdO_NPh¤NPQpY[L>ZÕYm\mcP`Xr¨Ubcd\mZa`XKat
U>\mNPl>O_ZaTÈn¥]sY[L�rmKacPO_cP\mr<º²É�Z�n¥]_r[L�YmNvr¨N�Osq�ZkYmL>Z�Z<Ë6WXc�Ym]sN�` � ·87¬µ y cd`Xe-n4Z�LXcÅq�Z�c½U>\m]sN�\N�qPZ<\¬UbN6r¨]sY[]_qPZ�rmKacdO�cd\MrÀNdQ/Y[L>Z�QFN�\[T1�v¯9°C´^º
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¼Æ]sh�W>\mZ �>© . � � � `>Zah6c�Y[]_qPZvO_NPh#U>\[N�lXcdlX]sO_]ÄYut¸¯FZ;Ë�Wbc�Y[]_NP`8�6´�QFNP\Vc¤r[Z<Ë6W>Za`bK^Z�NPQ¥e>Z<K^N�T�UbNP§r[]ÄYm]sN�`Xr�NdQ"ÃXhPW>\mZ y c>| l�\mZ<r[UCZ<K�Ym]sq�ZaO_tPº i L>ZÕÃX\MruYvO�cÅtPZa\V]�rvcdO_nÀcÅt1r�cÊr[]_`>hPO_Z�r[Ë6WXcP\[ZÕn¥]ÄYmL
K^N�`6Y[\McPr¨Y #�cd`be$YmL>Z½r[Z<KaNP`XeÕO�cÅtPZ<\p]_r"r¨LXN�n¥`Õ]_`�YmL>Z�]_`Xr¨ZaYmr<º � � `>Zah6c�Ym]sq�Z�OsN�hvU>\[N�lXcdlX]sO_]ÄYut¯FZ;Ë6WXc�Ym]sN�` ��´gQFNP\"cVr[Z<Ë6W>Z<`XK^Z�NPQÆe1Z;K^NPT�UCN�r[]ÄYm]sN�`Xr¬NdQÆÃXh�W>\[Z y cVn¥]sY[L B�µ"�Êµ $>º

��� �a�����Å�d�I�9�d��� i L>Z × �
	 r¨N�OsW>Y[]_NP`&YmN�Y[L>Z�rmKacdO�cd\½Y[\Mcd`br¨UXcP\[Z<`XK^t�U>\mNPlXOsZ<T ]_rVN�l1YmcP]s`>Z;e
n¥]sY[L � µ y ± 7Àµ z NP\ � µ z ± 7Àµ y ]ÄQScd`Xe-NP`XOst-]ÄQ®OsN�h��v¯F°ª´À]_rkK^NP`bKacÅqPZ�º
i L>Z�U>\mN�NdQ/QFNPO_OsN�npr¬e1]_\[Z;K�YmOst$QF\[N�TÈY[L>Z�e>Z^ÃX`>]sY[]_NP`�NPQÆK^N�`XKacÅq�]sYutPº

� � �k�>Ó ��Ó�� Æ�>ÓuÐ Ï Òk��Ó Ï � �¨Ð¬Ð ��	����
¼Æ]s`be1]s`Xh�Y[L>Z¬T�N�r¨YSOs]_£PZ<Oste>Z<K^N�T�UbN6r¨]sY[]_NP`V\[Z;Ë6W>]s\mZ<r®c�L>]_hPL>O_t�`>N�`>O_]s`>Z;cd\®NPU>Y[]_TV]_»<cdY[]_NP`8ºÆÉ�Z
KML>N6r¨Z®YmN"e1]�r[Ka\[ZaY[]_»aZSYmL>ZgUX\[N�l>OsZ<T cP`Xe�WXr[ZATvc�Á�§ U>\[N1e1WbK�Y²O_N�NPU�t"lCZaO_]_Z^Q>U>\mNPUXcPh�cdY[]_NP`"Y[NpÃb`Xe
Y[LXZ¥NPU1Ym]sT½W>T�º/É�Zpe1Z^Ãb`>Z<e�c�hP\McdU>LX]_K<cdO�T�N�e>ZaO>]_`�n¥L>]_KMLVZaq�Za\mt�`>N1e1Z�����K^N�\[\mZ<r[UCNP`Xe1Z;e�YmN
cVe1]_rmK^\mZ^Ym]s»;c�Ym]sN�`$NdQ²Y[L>Z�hP\McPe>]sZ<`�Y¬NdQÆNP`>Z�O�cÅtPZa\¬«<¶"c�Y¬YmLXc�Y¬OsN1K<c�Y[]_NP`����/µ
¯���� 8 ±���� � ´��4ºA¼>N�\Zaq�Za\mtvq�cdO_W>Z�NdQ�� � nÀZ�e1Z^Ãb`>Z<e�� � n¥L>]�KML-\mZaUX\[Z;r¨Z<`�YMr4Y[L>Z�h�\mc�e1]sZ<`6YÀNPQ²Y[LXZ�r¨Z;K^NP`be$O�cÅtPZ<\ÀcdY
Y[Lbc�Y¬OsN1KacdY[]_NP`8©�� � µÌ¯9« 8 ±[« �d´�� ��� � º i L6WbrgYmL>Z"Yun4N½hP\McPe1]_Za`6YmrAÃXZaO�e>r ~ � � � ± ~ � � � \[Z<U>\mZ<r[Za`6Y
cVq�cdO_]_e�e1Z;K^NPT�UCN�r[]ÄYm]sN�`-NPQ²YmL>Z�]s`XU>W1Yk]_TvcdhPZ�«bº
i L>Z uN�]s`6Y¥U>\mNPlXcPl>]sO_]sYut�]_r¬h�]sq�Za`Õl�tC©

�v¯��>´Aµ y
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�,%('*)m¯����u±-�.%P±��/'6±-�0)9´ ¯ { ´

n¥L>Z<\[Z F21�35476�DÙ\[ZaQFZa\MrgYmN�QFNPW>\pc�e;¨cPKaZa`6Y¥U>]sÁ�Z<O_r¥Y[LXcdYÀQFN�\[T c $�°9$½O_N1KacdO8rmË6WXcd\mZPº
i L>Z�O_N1KacdO�UCNdYmZa`6Y[]�cdO " � ¯�� � ´À]_r¬lbcPr[Z<e-NP`ÕY[L>Z�LX]_r¨Y[N�hP\McdTvrÀNdQÆe>Za\m]sq�c�Ym]sq�Z�ÃXOÄYmZa\Mra©

" �¨¯���� ´Aµ 4/8 6:9 ;<9 : 6=9 >/9 :�?A@(� ¯ !�´
n¥L>Z<\[ZCB ]_r¥cP`�cP\[lX]ÄYm\mcP\[tvr[t�r¨Y[Z<T ¾uYmZaT�UCZa\Mc�Y[WX\[Z;¿>º
i L>Z½QFNPW>\mn¬cÅt-UCNdYmZa`6Y[]�cdO © " �&%('D) ¯�� � ±�� % ±-� ' ±�� ) ´k]_r"lXc�r¨Z;e�NP`#Y[L>ZVL>]�ruYmNPhP\McdT NdQgY[L>Z�K^N�\[`>Z<\
NPUCZa\Mc�YmNP\;©

" �,%('*)[¯����u±-�.%P±��/'6±��0)9´4µ=4 6�E�@(�
¯GFDHJI 8 ;LK�;NMKPO ;-Q�;NMQ�O ;(RD;NMR O ;(ST;NMS ?�U O FDHVI 8 >�KW>.MKXO >JQL>.MQ:O >LR�>.MR O >LS�>YMS ?�U ´

¯ 
6´
i N�Za`1QFN�\mKaZv]s`6Y[Z<hP\Mcdl>]_O_]ÄYutÊNdQ¬Y[L>Z$hP\McPe1]_Za`6Y�ÃXZaO�e>r�Y[L>ZvQFN�W>\mnÀcÅt¤UCNdYmZa`6Y[]�cdO4]_r½r¨ZaY�Y[N�»<Za\mN
n¥L>Z<`����¨±��.%d±��/'1±��0)²q�]_NPO�c�YmZ"YmL>Z�]_`�YmZah�\mcPl>]sO_]sYut$K^N�`XruYm\mcP]s`6Y�¯9K^Quº � � 	 ´^º
i L>Z¥h�\mcPU>L>]�KacdO�T�N1e1ZaObe1Z^ÃX`XZ<e�l�t�Z<Ë6WXcdY[]_NP` { LXcPr®TvcP`6tOsN�NPUbraº � Z<qPZa\[Y[LXZaO_Z<rmr®TVNPY[]_q�c�Y[Z;e
l�t�YmL>Z�\[Z;K^Z<`�Y¥\mZ<r[W>OsYmr¬NP`�r[]sT�]_O_cP\¥hP\McdU>LbrH� $1| � 	 nÀZ�\mcP`$YmL>Z�Tvc�Á�§ UX\[N1e1WXK^Y¥lbZ<Os]_Z^QSU>\mNPUXcd§
h�cdY[]_NP`ÕcdO_hPNP\m]sY[L>TÈN�`$]sY<º i L>Z�Tvc�Á�§ U>\[N1e1WbK�Y¥cdO_hPNP\m]sY[L>T�ÃX`be>r¥ch�\mc�e1]_Za`6Y4ÃbZaO�e ~ � � � Y[LXcdY
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r[NPO_W1Y[]_NP`�]�r�]_`Xe1ZaZ;e�NPl1YMcd]_`>Z<eÖcdY�Y[L>Z�UCZa\MK^Z<U1Y[WbcdO_Ost�K^NP\m\mZ<K�Yr[NPO_W1Ym]sN�`8º-jkN�n4Z<qPZa\;|8`>Z;cd\mOst
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e1Z;K^NPT�UCN�r[]ÄYm]sN�`8©�YmL>Z¤]_`>U>W1YÕ]sTvcdh�Z�U>O_WXr�c�»aZ<\[NÖ]_Tvcdh�ZPº i NÖW>`Xe>Za\MruYMcd`Xe¸YmL>]_rvQ9cd]_OsW>\mZP|
\mZ<KacPOsO8Y[LXcdYkY[LXZT�N1e1ZaO/U>\[ZaQFZa\Mrke1Z;K^N�TVUCN�r[]sY[]_NP`XrpY[LXcdYkLXcÅqPZ�QFZ<nÌK^N�\[`>Z<\mrkcd`XeÕQFZ<n
Z<e1h�Z<r<º
� K<K^N�\me1]_`>h�Y[N�YmL>Z¤r¨]_T�U>O_Z¦¾¨Z<e>hPZ<¿�cd`beH¾mK^N�\[`>Z<\m¿#NPUCZa\Mc�YmNP\MrYmLXc�Y�nÀZ�LXcÅqPZ�WXr[Z<e8|4\mZ<cPO
]_T�cPhPZ;rALXcÅq�ZkZ<e>hPZ<r4cd`Xe$K^NP\m`>Z<\mr4c�Y4`XZ<cd\mO_tVZ<qPZ<\[tVU>]sÁ�Z<OCr[N�YmL>ZpYunÀNO�cÅtPZ<\4e1Z;K^N�TVUCN�r[]sY[]_NP`
LXc�r®Yun¥]_KaZpcPrSTvcP`6t½Z<e1h�Z<rAcP`Xe�K^N�\[`>Z<\mrSc�r®Y[LXZpNP`>Z¥O�cÅtPZ<\Ae1Z<KaNPT�UCN�r[]ÄYm]sN�`8º i N�e1Z;K^NPT�UCN�r[Z
hPZ<`>Za\McdOª\mZ<cPO�]sTvcdh�Z<rÀnÀZ�`>ZaZ;e�YmNvWXr¨Z�T�NP\mZ�r¨N�U>L>]�ruYm]_K<c�YmZ<e$QFZ<c�YmW>\mZ<rÀY[N�e>Z^ÃX`>Z�N�W>\¥U>\m]sN�\<º
fAq�Za`ÊQFNP\�]_TvcdhPZ;r�n¥]ÄYmLÖOs]sY¨YmOsZ�YmZ^Á�Y[WX\[Z�r¨YmcP`Xe>cd\MeÊlbZ<Os]_Z^Q¥U>\mNPUXcPh�cdY[]_NP`#n¥]sY[LÖr[t�`XKML>\mNP`>N�WXr
W>Uªe>c�YmZ<r�e1]�e¤`>NPY�K^N�`�qPZa\mhPZ�ºkJ�]_hP`>]sÃbKacP`6Y"Tvcd`�WXcPO8YunÀZ<cd£�]_`>h�n¬cPrk\[Z;Ë�WX]s\mZ<eÕYmN$hPZaYH� 	 YmN
K^N�`�qPZa\mhPZ�º/¼Æ]_\mr¨Y<|1nÀZ"TvcP`6WbcdO_Ost�e1]_q�]_e>Z<e$Y[L>Z�]_`>U>W1Y¥]_T�cPhPZ�]s`6YmN�r[TvcdO_OsZ<\4Ubc�YmKMLXZ<r¬cd`Xe-\Mcd`
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c�e1]A�ªZa\mZa`6Yv`�W>TlCZa\�NPQkhP\McPe1]_Za`6YvKacP`Xe1]�e>c�YmZ<rVc�YvZ<c�KML&U>]sÁ�Z<Opcd`XeÔcdO_nÀcÅt1r½]s`bK^O_WXe1Z<e�Y[LXZ
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¾uYmZ^Á�Y[WX\[Z¥Z;e1hPZ;r[¿�cd`be�¾uY[ZaÁ�Y[W>\mZpK^N�\[`>Z<\mrm¿�cd`XeVT�Z<c�r¨W>\m]_`>h�Y[L>Z<]s\4ruYMc�Y[]�r¨Y[]�KarA]_`�\[Z;cdO>]_Tvcdh�Z<r<º
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