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7�8:9<;>=@?BA<=C8EDF8 GH;JILK�M�NPOQ;JR
SUTWV:X>X YZX [C\QY^]BT`_badceT�fgY/\Qh:i cjh:]L]�adc^h:i+fghlk
m6XonFprqU_b]La0SUT�cj]�hrT�]

stad]�i XohuSJ_Wfv_d]'w�h:cjx ]Ladybcz_|{
m6X adxvfgYjY^cey�}rs2~��J�g� �r�����:�L�J�

� f�{ ]La`�2TLy�� X aWy|_B� ]BkUq

���2� �U�:�!�H�

���g�<��� �H���`���<�Q :�g¡¢�<��£ ybpH]LT�c^¤r]By�¥¦Vrfv_�_b]By|_!_dX§pl]La¨�
[©Xoabnªh:]�«>_L} � foy¨]Bk¬Xoh­_bV:]
ad]Lybq:Y^_dy�Xg[0p:ad]�x>cjX qry
_d]Ly¨_dyL}/fghrk
¥¦Vr]�h®_dX&y¨_bXopEfghlk
n¯fg° ]Ff4kUcefgioh:Xg�
ybcjyL��m6XJy|_b�±yb]�hly¨c^_bcjx ]!kUcefgioh:Xoy¨_bceTCplXoY^ceT�cj]Ly�pl]La¨[©Xoabn
_dadfokU]�X ²@y � ]�_|¥6]L]�h�³<fJ´�_dV:] �d�v�`�<�u�¨µu�±¶��`�<� fghlk
³ � ´P_bV:] �W�v�W�·�0�|µ¦¸F�e���v�<�L�g�@����¶`� � � h+X pU_dc^n¯fgY:k:cz�
f i h:XJy|_dcjT2pHX YjcjT�{4n+c^hrc^n+cj¹�]Ly¦_bV:]']�«Upl]BT`_b]Bk&_bXg_WfgY
T�Xoy¨_L�CºE]»[©X adn¯fgYjc^¹L]�_dV:cjyQkUcjf i h:XJy¨ceyPp:abXUT�]LydyPfoyCf
¼ f ab°oXvx
½0]BT�cey¨cjX h­¾�adXUT�]BybyF³ ¼ ½2¾6´��/º¿]¯c^h>x ]By|�
_dc^iJfv_b]»_|¥»X0_|{>pH]LyCXg[@fgYji Xoabc^_bV:n¯yP[©X a!ybX Yjx>c^h:it_bVrcjy
¼ ½2¾�ÀBy¨{Uy¨_b]Ln+fg_bceT!y¨]BfgaWTWV � f yb]Lk§X h2_dV:] � s�Á!f Yz�
ioX adcz_dV:nÂfghlkEioab]L]LkU{Ey¨]BfgaWTWVÃ³<prfgab_bceT�q:YefgadYj{
_bV:]
Ä f Y^q:]
X [tÅ�hU[©Xoabn¯fv_dc^Xoh�n+]�_dV:XUkr´`��º¿]
c^h>x ]By|_dcz�
iJfv_b]
_dV:]Æceydy¨q:]ÆXg[�Y^]Bfgadh:cjh:iÇ_bV:] ¼ ½t¾Èp:abX � fv�
� cjYjcz_dc^]By§[©abXonÂ]�«Uf n+p:Y^]By�} � qU_'Xoh:Y^{¿f y2_dV:]�{¿fgad]
ad]�Yj]�xvfghJ_2_bXu_bVr]+yb]Lf adTWV®[©X a§i X>XUk®pHX YjcjT�c^]By���ºE]
kUX¯hrXg_0Yj]Lf abh
h:Xoa0f ydy¨qrnF]'f¯ÉÊf�{o]Lybcjf h4h:]�_|¥6Xoab°
[©Xoa._bVr]¿kUcefgioh:Xoybcey¯p:adX>T�]Lydy��Ë~¦]�ioq:Yjf abcj¹�]Lady4fgad]
kU]Lx ]LY^Xopl]Bk
_bVrfg_2T�X hJ_badX Y/Xvxo]�ab¤:_¨_dc^hri4fghrkÆy¨pH]�]Bk
q:p
_dV:]�yb]Lf adTWV/�6ÌÊV:cjy0ab]By¨]BfgaWTWV4cey¦_dV:]§¤raWy|_�_dVrfv_
cjhJ_b]�ioadfg_b]By!Xvx ]La¨¤:_b_bcjh:i§p:ad]�x ]LhJ_bcjX h+c^hJ_dX�y¨{Uy¨_b]Ln��
fg_bceTQyb]LfgaWTWV/��ÌÊVr]6prf pl]LaPVlf y�_|¥6X2T�X hJ_dabc � qU_dc^Xohry�À
c^_�kUcjydT�qlybyb]Ly6_bVr]§[<f T`_dX aWy�_dVrfv_¦n¯fg°o]�y¨{Uy¨_b]�n¯fg_bceT
yb]Lf adTWV�[©]Lfoy¨c � Yj]¦[©X aQk:cjf i h:XJy¨cey�}JfghrkFc^_»ybV:Xv¥�y!]�«J�
pH]�adc^n+]Lho_WfgYjY^{o}QXoh � ]�hrTWV:n¯f ab°�krfv_df¿yb]�_dyL}�_dVrfv_
yb{Uy|_d]�n¯fv_dcjT6y¨]BfgaWTWV2n+]�_bV:XUk:yPp:adX>k:qrT�] � ]�_¨_b]LaCk:cz�
f i h:XJy|_dcjTtplXoY^ceT�cj]Ly¦_bVrf h&ioab]L]LkU{.n+]�_bV:XUk:yL�
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� ybc^n+p:Yjc^¤r]Lk�[©Xoabn×Xg[§_dV:]ÆkUcefgioh:Xoybcjy.p:abXUT�]Lydy.kU]LydT�adc � ]By
_bVr]¿yb]LØJq:]LhrT�]¿Xg['_d]Ly¨_dyupH]�ab[©X adnF]Bk � {Õf�kUcefgioh:Xoy¨_bceT�cefgh�}
T�qrY^n+cjhrfv_dc^h:iÆ¥¦cz_dV�f®kUcefgioh:XoybcjyL�
Ù:Xoa�]�«:f nFprY^]o}�f®p:V>{>ybc^�
T�cefgh%nFcji VJ_&foy¨°�yb]�x ]Ladf Y0ØJq:]Ly¨_bcjX hlyE³<] � ir}¦prfg_bcj]�hJ_LÚ y&f i ]o}
yb{Jn+pU_dX n¯yW´`}UpH]�ab[©X adnÛy¨cjn+p:Yj]2n+]Bf ybq:ab]Ln+]�hJ_dy�³<] � ir�j} � XUkU{
n¯f ydy0cjhrkU]�«Z}l_d]�n+pH]�aWfv_bqrab]�´`}ZfghrkÆX aWkU]�atYjf � Xoadfg_bXoab{4_b]Ly¨_dy
³©]o� il}gi YjqrT�Xoyb] }vcjhry¨qrY^cjhl´CcjhFXoadk:]�aC_bX�kU]�_b]�adn+c^hr]6_dV:]�kUcey¨]Bf yb]
Xg[�_bV:]2prfv_dc^]LhJ_L�!Å�h._dV:cey»yb]LØJq:]LhJ_bcefgY@kU]LT�cjybc^Xoh4n¯fg°>cjh:i�prabX �

T�]BybyL}v_dV:]0kUXUT`_dX a�_Wfg° ]By�c^hJ_dX'f T�T�X q:hJ_!p:adX � f � cjY^c^_bcj]Ly�X [l_d]Ly¨_
X q:_dT�Xon+]LyL}oYjc^°o]�Yjc^VrXJXUk¯X [�kUcey¨]Bf yb]LyL}ofghlk.T�XJy|_Wy���É»Xg_bV._b]Ly¨_dy
fghlk
nFceydkUcjf i h:XJy¨]ByÊc^hlT�q:a2T�Xoy¨_dyL��S>X n+]�_d]Ly¨_dytfgad]'TWV:]Lf pl]La
_bVlfghÕX _bV:]LadyL}0fghlkÜc^hlT�X adad]LT`_ukUcjf i h:XJy¨]By¯n¯f�{�c^hrT�q:a
kUcz[Ý�
[©]�ad]�hJ_+T�Xoy¨_dy&³Ý[©Xoa�]�«:f nFprY^]o}�k:]LT�Yefgadcjh:iÆf®ybcjTW°¿prfg_bcj]�hJ_�_dX
� ]EV:]BfgY^_bV>{ÜT�f h � ]¿n+X ad]Æ]�«>pH]�hly¨cjx ]Æ_bVrf hÞkU]BT�Yefgadc^h:ißf
V:]BfgY^_bV>{.prfg_bcj]�hJ_¦_bX � ]'y¨ceTW°:´`�
ÌÊV:cey¦prf pl]La0y|_dqrkUcj]Ly�_bV:]'prabX � Y^]LnÛX [CYj]Lf abh:cjh:i¯kUcefgioh:Xoy¨_bceT
pHX YjcjT�c^]By4[©adX nàk:fg_dfr}0¥¦c^_bVÕ_dV:]¿i Xof YtX ['n+c^h:cjn+c^¹Lc^hriÃ]�«>�
pH]LT`_d]Lk¿_dXg_df Y6T�Xoy¨_dy§Xg[Ê_d]Ly¨_dy�f hrk¿n+cjydkUcefgi hrXoyb]LyL�.ºE]&f y¨�
ybq:n+]�_bVlfv_�_dV:]�_dadf c^h:cjh:i']�«:fgn+p:Yj]Ly�ad]LT�X aWk+fgYjY:_b]By|_»ab]By¨qrYz_Wy
fghlkÃk:cjf i h:XJy¨]By�}Qf hrkß_bVrfg_¯_b]By|_4T�Xoy¨_dy¯fghlkßn+ceybk:cjf i h:XJy¨cey
T�XJy|_Wy§fgad]�ioc^xo]�h/�+É»]LT�f qryb]�Xg[6_bV:].T�Xoy¨_dy2cjhJxoX Yjx ]Bk®cjh¿T�X Y^�
Yj]LT`_dc^hriÃybqrTWVÜ_dadf c^h:cjh:iß]�«:fgn+p:Yj]LyL}0¥»]Efoybybq:n+]Æ_dVrfv_u_bVr]
_baWfgcjh:cjh:i¯k:fv_Wf+y¨]�_dy¦fgad]§ab]LYjfg_bcjx ]LY^{.ybn¯fgYjY·�
stq:a'n+XUkU]LYQXg[¦kUcefgioh:Xoybcjy'n+f ° ]By2_bV:]¯[©XoY^YjXv¥¦cjh:i®f ydy¨qrnFp:�
_bcjX hly�ÀC]LfoTWV�_d]Ly¨_QceyQf§p:q:ad]�X � y¨]Labxvfg_bcjX h¯f T�_bcjX h/}Jy¨X�c^_6kUX>]Ly
h:X _FTWVrf h:i ]+_dV:]4prfg_bcj]�hJ_Lá�_b]Ly¨_dyFfgad].pH]�ab[©X adn+]LkÇX hr]���fv_¨��f
_bcjn+] }rf hrk&_bV:]§ad]Lybq:Y^_dy¦fgad]�f�xvfgcjYjf � Y^] � ]�[©X ad]§_bVr]�h:]�«>_�kU]��
T�ceybc^Xoh¬cjy�n¯f kU]oá»f®_b]By|_Fh:]�]Bk¬h:X _ � ]&ad]�pH]Lfg_b]Lk/}�y¨cjhrT�]uc^_
ad]�_bqrabhry»_dV:]'ydfgn+]§ab]By¨q:Y^_Lá>_d]Ly¨_dy¦Vlf�x ]§kUcjydT�ad]�_d]§x�f Y^qr]LyL�
w�hrY^cj° ]âXg_dV:]�a�¥»X ad°ãXohä_b]By|_åyb]�Yj]LT`_dc^Xohä[©Xoa�k:cjf i h:XJy¨cey
æ �:}��v�J}�çvè±}Ê¥6]®kUX­hrXg_4f ydybq:n+]
fÇÉÊf�{ ]By¨cefghßh:]�_|¥»X ad°¬Xoa
cjhUérq:]LhrT�]¿kUcjf i aWfgn
á0cjhry¨_b]Bf kÜ¥»]ÆkUcjab]BT`_dY^{ÃY^]BfgadhÕf¬kUcefgi �
h:XJy|_dcjT�plXoY^ceT�{u[©adX nê_bV:]Fk:fv_Wf:�2ÌÊV:]�p:adX � Y^]LnêX [�Y^]Bfgadh:cjh:i
kUcefgioh:Xoy¨_bceT¦pHX YjcjT�c^]ByQcey�ad]�Yefv_d]Lk+_dX�T�XJy|_b�±yb]�hly¨c^_bcjx ]¦Yj]Lf abh:cjh:il}
_b]By|_�yb]LØJq:]LhrT�cjh:i§fghrk�_badX q � Y^]By¨V:X>X _bcjh:ir�C¾�ad]�x>c^XoqryP¥6Xoab°�cjh
ybq:pl]Labx>cey¨]Bk
Yj]Lfgadh:cjh:i.]Lcz_dV:]�a2c^ioh:X ad]Lk
f Y^Y�T�XJy|_Wy0XoatT�X hrybcjkU�
]�ad]Lk§Xoh:Yj{tfv_b_badc � qU_b]QT�Xoy¨_dyZXoa�Xoh:Y^{tn+cjydT�Yef ydy¨c^¤lTLfv_bcjX h�T�Xoy¨_dyL�
¼ Xoab]»ab]BT�]Lho_dY^{o} � X _bV�_|{>pl]ByPX [HT�Xoy¨_dyP¥6]Lab]»c^h>xo]Ly¨_bcjiofv_d]Lk � {
ÌPq:abhr]�{ æ �Lë�è±}�¥¦VrXuqly¨]BkÆio]�h:]�_bceTFyb]Lf adTWVÆ_bX
Yj]LfgadhÆioab]L]LkU{
pHX YjcjT�c^]By�}>fghrk � {.ì2ad]�cjh:]�a»]�_ÊfgY�� æ ëvè±}J¥¦V:X�p:adXvx>cjk:]Lk¯f�_dV:]��
X ad]�_dcjTLfgY�f Y^ioX adcz_dV:ní[©X a¯Yj]Lf abh:cjh:iÇpHX YjcjT�c^]By+¥¦cz_dVÕfv_¯n+Xoy¨_
f+T�Xohry|_WfghJ_¦h>q:n � ]�a¦X [�_b]By|_Wy�}lf ydy¨q:n+cjh:iF]�h:Xoq:i V&_baWfgcjh:cjh:i
]�«:f nFprY^]By.fgad]
f�x�f c^Yef � Y^]u_bX­ioqrfgaWfghJ_d]�]
T�YjXoyb]���_bXg�±X p:_bcjn+f Y
pH]�ab[©X adn+f hrT�]¿Xg[F_bVr]Lyb]¿pHX YjceT�cj]LyL�äÌÊV:]¿_b]Ly¨_Æyb]LØJq:]�hlT�cjh:i
p:adX � Yj]�n æ �L�vè0kU]�_d]�adnFcjh:cey|_dcjTLfgYjY^{­cekU]Lho_dcz¤l]LyF[<fgqrYz_|{�y¨_dfg_b]By
¥¦V:cjY^]¦n+cjh:cjnFcj¹�cjh:i�]�«>pH]LT�_b]Bk�_d]Ly¨_QT�XJy|_Wy��PÅ�h�_dabXoq � Yj]LybV:X>Xg_b�
cjh:i æ î è±}:fFy¨{Uy¨_b]�nïhr]�]Lkry»_bX � ]§ad]Ly¨_bX ad]Lk¯_bX¯f'[©qrhrT`_dc^Xoh:c^hri
y¨_dfv_d] }Uqrybcjh:i¯p:q:ad]§X � yb]�adxvfv_bcjX hly»f hrk&ab]Lprfgcja�f T�_bcjX hryL�
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º¿]­[©X adn�q:Yefv_d]Ç_bV:]ßkUcjf i h:XJy|_dcjTÇYj]Lf abhrc^h:i�p:adX � Y^]Ln�f yÆf
¼ f ab°oXvx�½0]BT�cey¨cjX h¯¾QabXUT�]Byby¦³ ¼ ½2¾6´!cjh4S>]BT`_bcjX h4�:��SU]LT`_dc^Xoh
�
ybV:Xv¥�y�V:Xv¥Ë_bXÆybX Yjx ]+_dV:] ¼ ½2¾åqrybcjh:i
_bV:]uy¨{Uy¨_b]Ln+fg_bceT
yb]LfgaWTWV � s�Á0fgYji Xoabc^_bV:n
á>c^_Êf YjybX�kU]BybT�abc � ]Ly»i ad]�]BkU{¯y¨]BfgaWTWV/�
S>]BT`_bcjX h�çtfg_¨_dfoTW°Uy/_dV:]6ceydy¨q:]»Xg[lY^]Bfgadh:c^hri�_bVr] ¼ ½2¾EnFXUkU]LY·�
º¿]Æp:adX pHXoyb]®cjho_d]�ioadfg_bcjh:iÇ_bV:]EY^]Bfgadh:cjh:i¬Xg['prabX � f � cjYjcz_dc^]By
cjho_dX¯_bVr]�y¨]BfgaWTWVu[©X atk:cjf i h:XJy|_dcjT§pHX YjcjT�c^]By���S>]BT`_dc^Xohry��+f hrk
ëtc^hJ_badXUkUqrT�]»yb]�xo]�aWfgY ad]�ioq:Yefgadc^¹Bfv_bcjX h�n+]�_bV:XUk:yC_dVrfv_!ad]LkUqrT�]
_bVr]
abcey¨°ßXg[2Xvx ]�ab¤:_b_bcjh:irá�ybX n+]
Xg[t_bV:]Ln×f YjybXÇp:adq:h:]
_bVr]
yb]LfgaWTWV�y¨prfoT�]o�ÞS>]LT�_bcjX hryu�¿fghrk î kU]BybT�abc � ]
_dV:]®]�«>pH]�adc^�
n+]�hJ_dyL}Ufghrk&T�XonFplfgad]¦_bV:]§yb{>y¨_b]Ln¯fv_bceT0f hrk.ioab]L]LkU{¯yb]Lf adTWV
fgYji Xoabc^_bVrn+y»Xoh4ad]LfgY^�±¥6XoabYek.k:fg_dfFy¨]�_dyL�QS>]LT�_bcjX h&�Fp:ad]Lyb]�hJ_Wy
_bVr]'T�X hlT�Yjqry¨cjX hly»f hrk&[©qU_bqrab]�¥»X ad°@�
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ÌÊV:]FkUcjf i h:XJy¨cey¦p:adXUT�]Byby¦cey2f.y¨]BØJq:]�hJ_bcefgYCkU]LT�cjybcjX h
n¯fg°>cjh:i
p:adXUT�]LydyL}JybX�c^_�T�fgh � ]2n+X>k:]�Yj]Lk4foyÊfgh ¼ ½2¾ æ �vè���º¿]0¤raWy¨_
kU]BybT�abc � ]2_dV:]�f T�_bcjX hryÊX [�_dV:] ¼ ½2¾�}U_bV:]Lh
_bV:]'y¨_dfg_b]By�}:f hrk
¤rhrf Y^Yj{Ã_bV:]E_baWfghly¨c^_bcjX hÕprabX � f � cjYjcz_dc^]By&f hrkÜ_dV:]E]�«Upl]BT`_b]Bk
T�XJy|_Wy�� � Y^Y�T�Xoy¨_dy¦f ab]§pHXoybcz_dc^xo] �
ÌÊV:]Lab]+fgad]���_b]By|_Wy�fghrk�� kUcefgioh:Xoyb]LyL�'ÌP]Ly¨_����®ad]�_dq:abhly
_bVr]txvfgYjq:]2Xg[Pfg_¨_dabc � qU_d]����Z}Ufghrk&kUcjf i h:XJy¨ceyQfoT`_dc^Xoh��! �prab]��
kUceT`_Wy0_dVrfv_§_dV:]¯T�X adad]LT`_2kUcjf i h:XJy¨cey�"
Xg[6f hÆ]�«:f nFprY^]Fcjy�#@�
� h
foT`_bcjX hÇ³Ý_d]Ly¨_�X a�kUcefgioh:Xoybceyd´Qcjy0kU]�h:X _b]Bk � {�$H�
ÌÊV:]4y¨_dfg_b]By&%&T�X adad]LybplXohrkE_bXÆf Y^Y6plXJybybc � Y^]4T�X n � c^hlfv_bcjX hly
Xg[»n+]Lf ybq:ad]Lk®fg_¨_dabc � qU_d]LyL��Ù:Xoa§]�«:fgn+p:Yj] }�y¨_dfg_b]�')(�*,+.-
/ $10)2�3546+879%;: /=< 7>- /@?BA�C ad]LT�X aWk:y+_dV:]ÆxvfgYjq:]EDbYjf abio];F¿[©Xoa
É»XUkU{ ¼ foyby/Å�hrkU]�«§fghrkt_dV:]�xvfgYjq:]�D¨YjXv¥GF6[©X a/Å�hly¨q:Yjcjh/�P\6f TWV
_baWfgcjh:cjh:i0]�«:fgn+p:Yj]�p:adXvxJcekU]By/]�x>cekU]�hlT�]�[©Xoa�_dV:]»ab]Bf TWVrf � c^Yjc^_|{
Xg[¦�!H y¨_dfv_d]LyL��ºÜc^_bVÇX qra§foybybq:n+pU_dc^Xohry�}@_dV:]�I|X cjhJ_'kUcjy¨_badc^�
� qU_dc^Xoh�J¯³@�LK!4NM;MNMN4O� � 4O"U´Pcey�X aWkU]�aCcjhrkU]�pH]�hlkU]�hJ_L} _bV:]Lab]�[©X ad]
X qraty¨_dfv_d]�ad]�p:ad]Lyb]�hJ_Wfv_bcjX h
Vrfoy�_dV:] ¼ fgad° Xvx4prabXopl]La¨_|{o��Å�h
_bVr].y|_Wfgab_�y¨_dfg_b]P%;QR-S' C h:X
fv_b_badc � qU_b]By§¥6]Lab]+n+]Lfoy¨q:ad]Lk/�
ÌÊV:]»_b]Labn+cjhrfgY:y¨_dfg_b]¦cey�]�hJ_b]Lab]Bk�XohrT�]Êf§kUcefgi hrXoybcjyCcey�n+fokU] �
º¿]Êfoybybq:n+]»_bVrfg_�y|_Wfv_b]ByP_bVrfg_QkUXthrXg_�fgp:pH]Lf a�c^h�_bV:]Ê_dadf c^h:�
cjh:i¯k:fv_Wf�Vlf�x ]§¹�]LabXFp:adX � f � c^Yjc^_|{ �
ÌP]Ly¨_+foT`_bcjX hT� � ]�«U]LT�qU_b]Bk¬cjhÃy¨_dfg_b]U%u¥¦c^YjYÊ_baWfghrybc^_bcjX h­_dX
y¨_dfv_d]P%;VW-X%�YZ';� � -\[ � C }/¥¦V:]�ad]][ � cey§X hr]¯Xg[Q_dV:]¯X � �
yb]�adx ]Lk4xvfgYjq:]LyÊX [^� � ��ÌÊV:]§p:abX � f � c^Yjcz_|{4Xg[�_dV:ceyÊ_baWfghrybc^_bcjX h
cey_J9`=ao³b%)Vdc %54e� � ´W-�J¯³@� � -E[ � c %�´`}lfghrk4_bV:]§]�«>pH]LT�_b]BkuT�Xoy¨_
ceyGf+³=� � ´`}:¥¦VrcjTWVucjy¦_bV:]'T�Xoy¨_ÊX [�_d]Ly¨_G� � �
g ]�_h*if+³j�  4e":´ � ]E_bV:]¿n+cjydkUcefgioh:Xoybcjy&T�XJy|_4X [�kUcefgioh:Xoy¨�
cjh:ißkUceyb]Lf yb]�#�¥¦Vr]�hÜ_dV:]¿T�X adab]BT`_4kUcefgioh:Xoybcey.ceyR"@�ËÌÊVr]
T�XJy|_¦X [�kUcefgioh:XoybceyG�! 'cey�f h&]�«>pH]LT�_dfg_bcjX h
Xvx ]La6_dV:]'T�Xoabad]LT�_
kUcefgioh:Xoyb]Ly]"@}»_df °Jcjh:iÇ_dV:]®xvfgYjq:]�*if+³j�! 14e":´+¥¦c^_bVÜp:adX � �
f � c^Yjcz_|{ZJ¯³="kc %�´`}�¥¦V:ceTWV¬cjy'_bV:]&p:adX � f � c^Yjc^_|{®_bVlfv_�_dV:]4T�X ab�
ad]LT`_�kUcefgioh:XoybceyQceyl".i cjx ]Lh._dV:]�T�q:adab]LhJ_Êy¨_dfg_b]m%o�!ºE]§¥¦adcz_d]
f+³b%54n�! g´o-qp�rsJ¯³="kc %B´ut;*if+³b�! �4e":´vM
Ù:Xoabn¯f Y^Yj{ }:fFpHX YjcjT�{PwÆ[©Xoa�fgh ¼ ½2¾�n+f pry¦y¨_dfv_d]LyÊcjhJ_bX¯f T��
_bcjX hly��!Ù:XoaQf�ioc^xo]�h¯y|_Wfgab_6y¨_dfv_d] } �+�v�<��� �H�v�`�·�<�6 r�v¡z�<��£+���;xo¶`�

�=y:¶�µ��!z`¸í�¨µ.�Æ�o¶d���e�`�<�v�ß�bzb¶W¶ }�]Bf TWVÆcjhJ_b]Labhrf Y!h:XUkU]¯y¨pH]LT�cz�
[©{>c^hriuf4_b]By|_B}�fghrkE]LfoTWV®Yj]Lfv[Êy¨pH]LT�cz[©{>cjh:i
f&kUcefgioh:Xoybcey�³·y¨]L]
ÙCc^ioq:ad]4�B´���ÌÊV:]�xvfgYjq:]FXg[Qf&plXoY^ceT�{o}k{m|@}@cjyt_dV:]�]�«Upl]BT`_b]Bk
_bX _df Y0T�XJy|_¯Xg[2[©X YjYjXv¥¦c^h:i¿_dV:]®pHX YjcjT�{ �~}0Xg_b]
_dVrfv_4TWVlfgh:i �
cjh:iF_bV:]�XoadkU]LaÊXg[C_bV:]§_d]Ly¨_dyÊcjh
fFpHX YjcjT�{4TWVrf h:i ]ByÊcz_WyÊx�f Y^qr]
[©q:hrT�_bcjX h/�2S>X Yjx>c^h:i._bV:] ¼ ½t¾%n+]Lfghly¦¤rhrk:c^h:i&fgh �W H���Ý¸+�g¡
 r�v¡¢�<��£ wPÁu_dVrfv_.n+cjh:c^n+cj¹�]By�{m|Z³j%�´F[©X a.f Y^Y0y¨_dfg_b]ByR%o�%Å±_dy
xvfgYjq:]§cjy0T�fgYjYj]Lk4_bV:] �W H���Ý¸+�g¡9�v�v¡��r¶»µn�U�H�����<�v� {�Á ³b%�´`�

� ��
 � Ñ�Ö��ÞÎoÏ � �¯Ò¬Ñ ÓÜÎ ��� ÏåÒ��ÊÐEÎUÖ
�­Ò � Î:ÖEÎ8
��

Å�h+_bVrcjy6y¨]BT`_bcjX h�} ¥»]0f ydy¨qrnF]Ê_dVrfv_Q_bV:]�prabX � f � cjYjcz_dc^]By!Xg[@_bVr]
¼ ½2¾®n+XUkU]�YUf ab]�°>h:Xv¥¦h���Å�hry¨_b]Bf k�X [ry¨]BfgaWTWV:c^hri¦_bV:]»]�hJ_dc^ad]
y¨_dfv_d]FybprfoT�] }H¥¦V:XJy¨]�hJqrn � ]�a§Xg[6y¨_dfg_b]By0cey2]�«UplXoh:]�hJ_dcjf YPcjh
_bVr]�hJqrn � ]�a¦Xg[C_b]By|_Wy�}r¥6]�T�XohrybcjkU]La�fgYji Xoabc^_bV:n¯y6_bVlfv_�x>cjybc^_
X hrY^{4f�[©aWf T�_bcjX huXg[C_bV:cey¦V>q:i ]�ybprf T�] �

�9�@� �k�h�9�m�������m�;���k���R�P�&���e��� Á;�
ÌÊV:] ¼ ½2¾ÃT�X adab]By¨pHX hlkUc^hri�_bX+X qra6p:adX � Y^]LnïVrf yÊf�q:h:ceØoqr]
y¨_dfgab_ y¨_dfv_d]Ûfghlkíh:XÂkUcjab]BT`_d]LkíT�{UT�Yj]LyL}�_bVr]�ad]�[©X ad] _bVr]
ybprf T�]4Xg[�pHX YjceT�cj]LyFT�fgh � ]&ab]Lp:ab]By¨]LhJ_b]Lk­foy�f h � }t½��os2~
i aWfgprV æ �Lè�� ÌÊV:] � s�ÁÃfgYji Xoabc^_bVrn æ � ��è.cjyÇf hË]N�¯T�c^]LhJ_
n+]�_dV:XUk%[©Xoa®T�XonFprqU_bcjh:iÃ_bV:]­XopU_bcjn¯fgY�pHX YjcjT�{EwPÁ¿cjh�f h
� }t½��os2~åi aWfgprV/�0w�hrY^cj° ]FkU{>hrfgn+ceT'p:adX ioadf nFn+cjh:i.fgYji X �
adcz_dV:n¯y�}6Y^cj° ]uxvfgYjq:]&c^_b]Ladfg_bcjX hÃfghrkßplXoY^ceT�{­c^_b]Ladfg_bcjX h æ �B�Bè�}
� s�Á»kUX>]Ly�hrXg_�h:]L]Lk�_bX�x>cjybc^_�]Lx ]Lab{'y¨_dfg_b]ÊXg[H_bV:] ¼ ½t¾��vÅ�hU�
y¨_b]LfokZ} c^_6ad]�Yjcj]Ly!Xoh.fgh � �g¸��e�W�`�@��¡j¶�y:¶N��z`�e�`�·�<� _bVlfv_6yb]Lf adTWV:]By
X hrY^{+_dV:]tplfgab_dy6Xg[/_dV:]2yb]Lf adTWV&y¨prfoT�]0_bVrfg_»YjX>X °+p:adX n+cjybcjh:i
_bXF¤rhlkUc^hri+_bV:]�XopU_bcjn¯fgY/pHX YjcjT�{ �
Ù:Xoa�kU]�_WfgcjYjy�Xoh�_dV:] � s Á cjnFprY^]LnF]LhJ_dfv_dc^XohF[©X a�_bVr]Êk:cjf i h:X �
ybcjy§p:adX � Y^]Lnu}PfghrkE[©X a�prabX>Xg[<y2X [6_dV:]�Xoab]Ln+yL}/¥»]+ab]�[©]�a§_bVr]
ad]Lf k:]�a+_bX æ ��è±���0]�ad] }»¥6]
¥¦cjYjYtkU]BybT�abc � ]
_dV:]®f k:nFceydy¨c � Yj]
V:]Lq:abcey¨_bceT�f hrk
c^_dy§T�qU_dXg²Zy�}/f hrk
¥¦cjY^Y�ioc^xo]�fghEXvx ]Ladf Y^Y/cekU]Bf
Xg[�V:Xv¥ � s�Át¥6Xoab°UyL�
� h � }0½�� s2~�ioadf p:VFf Yz_d]�adhrfv_d]Ly � ]�_|¥»]�]Lh&s2~ßhrX>k:]Ly�f hrk
� }t½ hrX>k:]LyL� � hEs2~ÞhrX>k:]�T�Xoabad]LybplXohrk:y»_dX.f.y|_Wfv_d] %'cjh
_bVr] ¼ ½2¾�}ZfghrkÆcz_�ybpl]BT�c^¤r]Lyt_bVr]FTWV:XocjT�]�X [6fgh¿f T`_dc^Xoh�³©]Lcz�
_bVr]�a0f+_d]Ly¨_0X a�f¯k:cjf i h:XJy¨cey¦f T�_bcjX hl´�� � h � }0½Ëh:XUkU]'T�X ab�
ad]LybplXohrk:y¦_dX4f.y¨_dfg_b]���f T�_bcjX h
prf c^a�³j%54e� � ´`}@fghrk®y¨_bXoab]ByÊ_bVr]
p:adX � f � cjY^c^_bcj]LysJ¯³=� � -�[ � c %�´/[©XoaC_bV:]ÊX q:_dT�Xon+]LyCXg[l_b]Ly¨_u� � �
}�X _b]¯_dVrfv_Fn�q:Y^_bcjp:Yj].prfg_bVry'[©abXonÂ_dV:].adXJX _&³<T�X adab]By¨pHX hlk>�
cjh:i§_bX % Q ´!n+f�{�Y^]Bf k�_bX§_dV:]�ydfgn+]ts2~Ãh:XUkU] } � {FTWVrfghri cjh:i
_bVr]FXoadk:]�a2Xg[�_dV:]F_b]Ly¨_dyL� g ]�_�¡�³b%�´ � ]�_dV:]¯y¨]�_�Xg[6foT`_bcjX hly
]�«U]BT�qU_Wf � Yj]¯c^h­y¨_dfg_b]R%o}PcjhrT�Y^qrk:c^h:i
hrXg_¨�±{ ]�_¨�±n+]Lf ybq:ad]Lk¿fv_b�
_badc � qU_b]By�}lfghrkufgYjYZ_bVr]'kUcjf i h:XJy¨ceyÊf T�_bcjX hryL�
stq:aÇf kUn+ceybybc � Y^]ÃV:]Lq:abcey¨_bceT�p:adXvx>cjk:]Ly¿fgh�XopU_bcjn+cjy¨_bceTÃ]Ly¨�
_bcjn¯fv_d] }&¢m£d¤ ` ³b%54e���:´`}'X [�_dV:]¬]�«UpH]LT�_b]LkåT�Xoy¨_®Xg[¯fgh�q:hU�
]�«Uprf hrkU]Bk � }t½ h:XUkU] ³b%54e���r´`� Å±_ÜpH]�ab[©X adn+yÃfËX h:]��
y¨_b]�pËY^X>Xo°�f V:]LfokZ}�f hrk�c^_Çq:hrkU]Lab]By|_dc^n¯fv_d]LyE_bVr]ÃT�Xoy¨_dyEXg[
_bVr].ab]By¨qrYz_dc^h:iEy|_Wfv_b]By&%)VQfoy§_bVr]4n+c^hrc^n�q:níXvx ]�a§_dV:]&T�Xoy¨_
Xg[4k:cjf i h:XJy¨cey®f T�_bcjX hryEfghrkå_bV:]ÃT�Xoy¨_ÆX [.]Lf TWV�fg_¨_dabc � qU_d]
h:X _%{ ]�_%n+]Lf ybq:ad]Lkêcjh¥%;V·À¦¢m£§¤ ` ³b%54O� � ´¨- f+³@� � ´]©
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ÙCc^ioq:ad]¯� À � hu]�«:fgn+p:Yj]�Xg[�kUcefgi hrXoy¨_bceTtpHX YjceT�{Rw¿[©Xoa�kUcjf � ]�_b]By��»É6XUkU{ ¼ f ydy¦Å�hrk:]�«¿³·É ¼ Å¨´ÊceyÊ_b]By|_d]Lku¤raWy|_B�QÅ±[�cz_tcjy�ybn¯fgYjY·}
f���]BfgY^_bV>{&k:cjf i h:XJy¨ceyÊcjy�n+fokU] �6Å±[�É ¼ Å6cey�Yefgadi ]o}UÅ�hry¨qrY^cjh
cjy�_b]Ly¨_b]Bk � ]�[©X ad]�n+f °>c^h:i.f¯k:cjf i h:XJy¨cey��QºE]'¥¦adc^_b]§_bVr]'T�Xoy¨_dy�Xg[
_b]By|_Wy0³·É ¼ Å�fghrk+Å�hrybq:Yjc^hH´!q:hrk:]�adh:]Lfg_bV+_bVr]�n
}UfghrkF_dV:]�n+cjydkUcefgioh:XoybcjyQT�Xoy¨_dyQh:]�«>_�_dX�_bVr]tybX Yjcjk¯ydØJqrfgad]LyL�P¾QabX � f � cjYjcz_dc^]By�fgad]
¥¦adcz_b_b]�h
Xoh � adf hrTWV:]LyL�!ÌÊV:]�xvfgYjq:]Ly�Xg[C_bV:]'y¨_dfg_b]Ly¦f ab]§¥¦adcz_b_b]Lh � ]LY^Xv¥%_bV:]Lnu�6ÌÊV:]�xvfgYjq:]�Xg[C_bV:]�pHX YjceT�{ }�{m|Z³b%;Qv´W-Þ� î M � �r}
cey¦T�X n+p:q:_b]Lk � Xg_b_bX nF�±q:p � {¯_df °Jcjh:i+]�«UpH]LT�_dfv_dc^Xohry¦X [Pq:hrT�]�ab_df c^huX qU_WT�XonF]By¦fghrk
fok:kUcjh:iF_b]Ly¨_0T�XJy|_Wy��

p�� � J `=a ³b%)V§c %54O� �r´)t¢n+cjh � �����	� � ��
 f+³b%)V@46$ Vj´��CÌÊV:]6cjk:]Lf�cey�_bVrfg_
_bVr]2T�Xoy¨_QXg[�f�plXoY^ceT�{F_bVlfv_ÊnF]Bf ybq:ad]LyQfg_6Yj]Lfoy|_QXoh:]�_d]Ly¨_»]�«>�
T�]L]Lk:y¦_bV:]�T�Xoy¨_�Xg[C_bVrfg_�_b]By|_B�6º¿]'p:adXvx ]Bk._dVrfv_0_bV:]�y¨_dfg_b]��
f T�_bcjX hÕxvf Y^q:]E[©q:hrT�_bcjX hi¢m£d¤ ` ³b%546$>´uf hrk�_bVr]Çy¨_dfg_b]Ex�f Y^qr]
[©q:hrT�_bcjX hT{&£§¤ ` ³b%�´
�����-1n+c^h � ���	� � 
 ¢m£d¤ ` ³j%846$U´§[©X adnífgh¬f kU�
n+cjydybc � Yj]QVr]�q:adcjy¨_bceTg}B_dVrfv_CcjyL}B_bV:]L{2qrhrkU]�ad]Ly¨_bcjn¯fv_d]!_bV:]6X pU_dcz�
n¯fgYCT�Xoy¨_dyL}�¢ £§¤ ` ³b%54O$U´���¢�Á ³b%54O$U´¦f hrk { £d¤ ` ³b%�´��~{�Á ³b%�´vM
{ £d¤ ` cey»_bV:]�xvf Y^q:]�X [�_dV:] �d @�·�Ý¸F�e�`�·�<�� r�v¡¢�<��£ w9£§¤ ` �
ÌÊV:]�fokUn+cjydybc � Yj]­V:]Lq:abcey¨_bceT­f�x X cek:yu]�«Up:YjX adcjh:iÜ]�«UpH]�hrybc^xo]
prf a¨_Wy&X [�_dV:] � }t½��os2~Âioadf p:V/�êÅ±[F¥»]¿T�X n+p:qU_d]LkÞ_bVr]
X p:_bcjn+f Y'y|_Wfv_d]���f T`_dc^XohÞxvf Y^q:] ¢�Á ³b%546$>´�}�fghrki¢�Ág³b%54O$U´��
¢m£d¤ ` ³j%54O$ Vj´�}'_dV:]�h foT`_dc^Xoh�$1VFT�f h � ]�p:abqrh:]Lk�[©adX n�_bVr]
yb]LfgaWTWV�ybprf T�] }�ybc^hlT�]ucz_+¥¦c^YjY¦h:]Lx ]�a � ]&prf a¨_+Xg[0_bV:]uX pU_dcz�
n¯fgYlplXoY^ceT�{o� g ]�_»qry6foybybq:n+]Ê_bVlfv_�$FceyQf'k:cjf i h:XJy¨ceyQfoT`_bcjX h�}
$ V!cey'f&_b]Ly¨_�f T�_bcjX h/}CfghrkÆ_bVlfv_�_b]By|_�T�Xoy¨_dy�f ab]+Yefgadi ]Fab]LYjfg�
_bcjx ]._bX®n+ceybkUcefgioh:Xoybcey'T�XJy|_Wy��
ÌÊV:]Lh­cz_Fcjy�Y^cj° ]LY^{Æ_bVrfg_�_bVr]
f k:nFceydy¨c � Yj]6V:]Lq:adcjy¨_bceT»¥¦c^YjYUp:adX>k:qrT�]»n¯fgh>{'T�qU_dXg²Zy�¥¦cz_dV:X q:_
]�«Uprf hrkUcjh:i+]�«UpH]�hrybc^xo]�f T`_dc^XohryL�
ÌÊV:] � s�Á�fgYji Xoabc^_bV:nâad]�pH]Lfv_Wy�_bVr]�[©X YjYjXv¥¦c^h:i'y¨_b]LpryLÀPcjh¯_bVr]
T�qrabad]�hJ_ � ]By|_�X p:_bcjnFcey¨_bceT�pHX YjceT�{�³<c^h¿¥¦V:ceTWVEh:X _'fgYjY � }0½
h:XUkU]By�¥6]Lab]Ê]�«Uprf hrkU]Bkr´`}gc^_Qyb]�Yj]LT`_Wy!fgh � }t½Õh:XUkU]¦fghlk�]�«>�
prf hrk:y�c^_�³©_bVrfg_tcey�}lcz_2i ]�hr]�aWfv_b]ByÊcz_Wy0TWV:cjYekUab]LhEs2~�h:XUkU]LyW´`}
fv[Ý_d]�a¯¥¦V:ceTWVÃcz_¯ad]LT�Xon+p:qU_b]ByF_bV:]
XopU_bcjn+cjy¨_bceT
xvfgYjq:]u[©q:hrT`�
_bcjX hEfghrk
pHX YjcjT�{
Xg[!_bVr]�ad]�x>cjyb]Lk
ioadf p:V/��É»{
kU]�¤lh:cz_dc^Xoh/}@f
�W�v¸0 H¡^¶���¶t :�g¡¢�<��£ Vrfoytk:cjf i h:XJy¨cey0foT`_bcjX hly0cjhÆc^_dy2Yj]Lf�x ]By��tÅ�h
� s�Ág}of§Yj]Lfv[@Xg[Zf�T�Xon+p:Y^]�_b]¦pHX YjcjT�{�ybpl]BT�c^¤r]Ly!_bV:]0k:cjf i h:XJy¨cey
f T�_bcjX h&����� � ` ¥¦cz_dV�n+cjh:c^n�q:n�]�«>pH]LT�_b]Bk'n+cjydkUcefgioh:Xoybcjy�T�Xoy¨_L}
����� � ` - fgadi n+cjh����sf+³b%546�8 g´`�¯ºÜV:]Lh � s�Á+T�XohJxo]�adi ]By�}H_bVr]
ad]Lybq:Yz_dc^hriEXopU_bcjn+cjy¨_bceTuplXoY^ceT�{¬cey+T�XonFprY^]�_b] �ÃÅ�hß[<f T`_B}�_dV:cjy
pHX YjcjT�{.cjy0fghuX pU_dc^n¯fgY�plXoY^ceT�{PwPÁ§Xg[C_bV:] ¼ ½2¾��
º¿]0fgYey¨X�cjhJ_badXUkUqrT�]Ê_dV:]�h:X _bcjX h+Xg[/f zb¶W�g¡¢�e�`�·�<�Q r�v¡¢�<��£ w a � � � }
¥¦V:ceTWVÞceyu_bVr] � ]Ly¨_®T�XonFprY^]�_b]ÇplXoY^ceT�{%c^hÞ_bV:]­ioadf p:V%]�«>�
prf hrkU]LkEy¨X&[<fgaB�'º¿]FT�X n+p:qU_d]]w a � �!� � {
c^ioh:X adcjh:i&f Y^Y�q:hU�
]�«Uprf hrkU]Bk � }0½�h:XUkU]By.cjhÜ_bVr]ET�qrabad]�hJ_4ioadf p:V/át_bV:]Eab]��
ybq:Yz_dc^hri
i aWfgp:VEcjy'TLfgYjY^]Bk®_dV:]¯ad]LfgYjcey|_dcjT�i aWfgp:V��]}0Xg_d]+_bVrfg_
fghÈs2~ h:XUkU]~%o}¯¥¦V:]�ad]ÜfgYjY � }0½ h:XUkU]Ly­T�X adab]By¨pHX hlk>�
cjh:i4_dX&ad]�n¯f c^h:cjh:i&_b]By|_Wy2f ab]FT�q:adad]�hJ_bYj{
q:h:]�«Uprf hrkU]BkZ}/Vrfoy

w a � � � ³j%B´�- ����� � ` ��ÌÊV:]¬xvfgYjq:]¬X [F_dV:]�ad]Lf Y^cey¨_bceTÇplXoY^ceT�{
{ a � � � cjy�fgh�q:p:pH]�a � X q:hrk�X h�_bV:]»X pU_dc^n¯f YJxvf Y^q:]Q[©q:hrT�_bcjX h/}
{�Á ³b%�´"��{ a � � � ³j%�´vMUÌÊV:]2ab]BfgYjcjy¨_bceT¦pHX YjcjT�{¯cjy6h:Xg_Êh:]BT�]Lydydfgad{
[©X a � s�Á2T�X h>x ]Labio]�hrT�] } � qU_�c^_�V:]�YjpryÊqry»_dX+_baWfghry¨[©X adn _bVr]
� s�ÁÊf Y^ioX adcz_dV:n�cjho_dX�fgh �v�l£v�·�Ý¸¯¶§�v¡ �J� z`�Ý�=y>¸ ³©¥¦V:]Lab]¦fg[Ý_b]�a
]�xo]�ad{
cz_d]�aWfv_bcjX hÆ¥6]FT�fghEX qU_dp:qU_�f&T�X n+p:Yj]�_d] }@]�«U]LT�qU_df � Yj]
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X hr]���y|_d]�p Ä fgYjq:]�Xg[EÅ�h:[©X adn+fg_bcjX h�³ Ä stÅ¨´Ãn+]�_dV:XUkÈ¤raWy¨_

UAI 2004 BAYER-ZUBEK 29
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Yj]LT`_d]LkÇXoh:Y^{¿¥¦V:]Lh­cz_Wy'xvfgYjq:].X [»cjhU[©X adn¯fv_dc^Xoh­cjy�pHXoybc^_bcjx ] }
{	��+H³b%54O� ��� � ` ´ � ���- f+³b%546����� � ` ´ +�����y¨_b]�p:� g � ³b%54e� ��� � ` ´�
Õ�:�
s0_bVr]�ad¥¦cjyb] }Uc^_�cjy¦TWVr]LfgpH]�aÊ_dX¯kUcjf i h:XJy¨]§cjhh����� � ` �

� � 
 � ÑÜÏ%ÎJÏ � �ÆÑÜÒ�
 � 
ÇÎ � ÎJÐÆÎ5
��ãÒ �
Ð���
 
�Ó�� 
×Ò�Ó�
 �
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]LfoTWV¯kUX n¯fgcjh æ ��è±��ÌÊVr]�i XJfgY:¥Êf y�_dX�T�ad]Lfg_b]0f h¯c^hJ_d]�ad]Ly¨_bcjh:i
aWfgh:io]2X [Cn+ceybk:cjf i h:XJy¨cey¦T�XJy|_Wy¦ab]LYjfg_bcjx ]2_bX+_d]Ly¨_tT�XJy|_Wy�}:_bVrfg_
f�x Xocjkry�_badc^x>cefgYlplXoY^ceT�cj]LyQnF]Bf ybq:adc^h:i�h:X�_b]By|_WyQXoa�n+]Lfoy¨q:adcjh:i
fgYjY@_b]By|_Wy���ÌCf � Y^]¯� � adc^]�ér{4kU]BybT�abc � ]Ly»_bVr]'kUX n¯fgcjhryL�
º¿]¬p:ad]��±p:abXUT�]Lydy¨]BkÕ_dV:]�k:fg_dfÜf y
[©X YjY^Xv¥�yLÀÜ¥6]�ab]LnFXvxo]Lk
fgYjYl_baWfgcjh:c^hri�]�«:f nFprY^]By�_dVrfv_¦T�Xoho_Wfgcjh:]Lk.nFceydy¨cjh:i�fg_¨_dabc � qU_d]
xvfgYjq:]LyLá§¥6]En+]�adi ]Lk%y¨XonF]ÆXg['_dV:]ET�Yjfoybyb]Ly&y¨X�_bVrfg_&X hrY^{
_|¥»XtT�Yef ydyb]Ly»³©V:]BfgY^_bV>{'fghrk�y¨ceTW°:´/ad]�n¯f c^h:]BkZág¥»]6kUceydT�ad]�_bcj¹�]Bk
]LfoTWV§ab]BfgY^��xvfgYjq:]Bktfg_¨_badc � qU_b]Qc^hJ_bX��ÊYj]�xo]�Yey�³Ý_dV:ad]LybV:X Yek:yZ¥»]�ad]
TWV:XJy¨]Lh�_bX�n¯fv«Ucjn+c^¹L]�_dV:]�c^hU[©Xoabn¯fg_bcjX h iJfgcjh ¥¦c^_bVâ_bVr]
T�Yef ydyW´`�åÙ:Xoa4]LfoTWVÕkUX n¯f c^h/}»_dV:]®_dadf hry|[©Xoabn+]BkÃkrfv_df¬¥»foy
qryb]Lk¿_dX®i ]Lh:]�aWfv_d]¯� �
adf hrkUXon ybp:Y^c^_dy�c^hJ_dX
_baWfgcjh:c^hri�³Ý_|¥»X
_bVrc^aWk:y�X [�k:fv_Wfo´¦f hrku_b]By|_tyb]�_Wy�³<X h:]�_dV:cjadk
X [!krfv_dfJ´`}H¥¦cz_dV
ydfgn+p:Yjc^h:i¿y|_dadfg_bc^¤r]Lk � {ÇT�YjfoybyL�¬S>qrTWVÃfÆybp:Y^c^_+cjy+T�f Y^Yj]Lk�f
zb¶� H¡¢�<�W� �Q\!«UpH]�adc^n+]�hJ_WyÊ¥6]Lab]2ab]Lpl]Bfv_d]Lk&X hu]Lf TWV&ab]Lp:YjcjTLf'_dX
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X hrY^{uVrfgprpl]Lhry0Xoh
_bV:]Fy¨pH]LT�_tkUXon+f c^h�}r[©Xoa0Yefgadi ]�n+cjydkUcefgi �
h:XJy¨cey.T�XJy|_Wy���Å�hÕfgYjY�X _bV:]La&T�foy¨]By�}6_bVr]Æy¨{Uy¨_b]Ln+fg_bceT®fgYji X �
adcz_dV:n¯y�T�XohJxo]�adi ]t¥¦cz_dV:c^hu_dV:]�n+]�n+X ad{.Yjc^n+c^_L�
ÌÊV:]¬hrXg_dfg_bcjX hry®[©X a
_dV:]ßyb{Uy|_d]�n¯fv_dcjT�y¨]BfgaWTWV�f Y^ioX adcz_dV:n¯y
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¾�]Lydybc^n+cey|_dcjTt¾�Xoy¨_¨��¾�adq:h:cjh:i � f yb]Lk.X h4n+ceybk:cjf i h:XJy¨ceyQT�Xoy¨_dyL�
ÌÊV:]®hrXg_dfg_bcjX hry.[©X a4_bV:]®ioab]L]LkU{�yb]LfgaWTWV�fgYji X adc^_bV:n¯y.f hrk
_bVr]�cjatad]�ioq:Yjf abcj¹�]Lady¦f ab]LKJM'N�}PORQTS7K6}HfghrkVU#AXWj�ZÙ:XoatfgYjY�fgY^�
i Xoabc^_bVrn+yL}H_bV:]�D g F4ybq��+«®c^hlkUcjTLfv_d]Lyt_bV:]¯fok:kUc^_bcjX hÆX [�_bVr]
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Yj]LT`_dc^hri'_b]By|_Wy�}Uf hrk¯TWV:X>Xoybc^hri�kUcefgi hrXoybcjy�foT`_dc^Xohry�_dVrfv_»n+c^hU�
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� foy¨]Bk+X h.]�«>pH]LT�_b]Bk+_bX _dfgY@T�XJy|_Wy�}>fghlk g f p:YjfoT�]0T�X adab]BT`_dc^Xoh/�

> �$# � 7 �(� !.��� �;� � �����m��� &U�
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¥¦V:ceTWVÜ¥6]
_dV:]�hÜ]LxvfgYjqrfv_d]
X hÜfghÜcjhrkU]Lpl]LhrkU]�hJ_._d]Ly¨_&yb]�_L�
ÌÊV:]uxvfgYjq:]&X [¦_bV:]
pHX YjcjT�{ÇX h¬_dV:]&_b]Ly¨_¯y¨]�_L} { ` � � `�}Qcjy�_bVr]
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p:Yj]�c^hu_dV:]�_b]By|_0yb]�_B}rf yÊprabXUT�]Bybyb]Lk � {¯_bVr]'plXoY^ceT�{o}rkUcjx>cjkU]Bk
� {§_bV:]Êh>q:n � ]La!Xg[r]�«Uf n+p:Y^]By���ÌPX2T�X n+prfgad]QYj]Lf abhrc^h:i§fgYji X �
adcz_dV:n¯y�}>¥»]�h:]�]Bk+_bXFT�XonFplfgad]¦_bV:]Lc^a_{ ` � � ` xvfgYjq:]LyQ_bXFTWV:]LTW°
c^[�_bV:]Lab]ucey�f¿y|_Wfv_dcjy¨_bceT�f Y^Yj{­y¨cji h:c^¤lTLfghJ_FkUc^²@]�ad]�hrT�]&fgn+Xoh:i
_bVr]�n
�¬º¿]uqly¨]Bk�fEp:abXUT�]LkUq:ad] � f yb]Lk­Xoh¬_dV:]]\X^R_H`�a�bdc
eXfJg9a � X>Xg_Wy|_dadf p&y¨_dfv_dcjy¨_bceT�f YH_b]Ly¨_ æ �L��èZ_dXFkU]BT�cekU]§¥¦V:]�_dV:]�a
_bVr]tpHX YjcjT�{�wLK0T�Xohry|_dabqlT`_b]Bk � {¯fgh&f Y^ioX adcz_dV:nX$ / 2H�0cjy � ]�_¨�
_b]La/_dVrfgh/}v¥»X aWyb]�_bVrf h/}�X a�cjhrkUcey¨_bcjh:i q:ceybVrf � Yj]![©adX nÞ_bV:]6plXoYz�
ceT�{Pwih'T�Xohry|_dabqlT`_b]Bk � {4f h:Xg_dV:]�a�f Y^ioX adcz_dV:n $ / 2:�U�
ÌÊV:].Xoabcji cjhrf Yj\k^C_Y`9a bPeXf!g�a�fgp:prY^cj]Ly§_dXÆT�Yef ydybcz¤r]Lady�_bVrfg_
f TLT�Xoq:hJ_�[©X aCn+cjydT�Yef ydybcz¤lTLfv_dc^Xoh�T�XJy|_Wy � q:_Ch:X _P[©XoaCfg_¨_dabc � qU_d]
T�XJy|_Wy��EºE]&]�«>_b]LhrkU]Bk­_bVr]&y¨_dfv_dcjy¨_bceT�f YQ_d]Ly¨_�_dXEkUcefgioh:Xoy¨_bceT
pHX YjcjT�c^]By��
Ù:Xoa�]Bf TWVÇ]�«:fgn+p:Yj].cjhÇ_bV:]4_b]By|_�yb]�_B}#\X^R_H`�a�bdc
eXfJg9a
T�X n+p:qU_d]LyQ_bV:]§kUc^²H]Lab]LhrT�]2c^h._bV:]t_bX _dfgYZT�Xoy¨_6Xg[/prabX �
T�]Bybybcjh:i¯cz_tqry¨cjh:i¯pHX YjcjT�{�w K fghlk
plXoY^ceT�{�w h �»ÌÊV:]Lh
cz_2T�X h:�
y¨_badqrT`_Wy
�L�o� � � X>Xg_Wy|_dadf pßad]�prY^ceT�fg_b]Ly æ ��è0[©abXon�_bVr]®y¨]�_.Xg[
T�XJy|_
kUc^²H]Lab]LhrT�]By�� ÌÊVr]Æn+]Lf hry4X [�_bV:] � X>X _dy¨_baWfgpÕad]�p:Yjc^�
T�fg_b]By¯fgad]uybX ab_b]Bk¬cjhÃcjhrT�ab]Bf ybc^h:i¿X aWkU]LaL}Qf hrk�_bV:]
n+cek:kUYj]
�5� �FnF]Bfghry»[©Xoabnêf¯�5�'% T�XohU¤lkU]LhrT�]�cjhJ_b]�adxvfgYZ[©XoaÊ_bV:]�kUcz[Ý�
[©]�ad]�hlT�]!cjh�plXoY^ceT�cj]LyLÚ�xvfgYjq:]By��/Å±[U_dV:]QT�X hU¤lk:]�hrT�]!c^hJ_b]Labxvf YgY^cj]Ly
� ]�YjXv¥�¹L]�adXr}l_bV:]Lh wLK�cjy � ]�_¨_d]�at_bVrf h w�h&³Ý_dV:cjy2cey0TLfgYjY^]Bk
f
l �Ý� [©X a wLKL´`áocz[rc^_�T�Xoho_WfgcjhryP¹�]�adXr}B_dV:]»_|¥6XtplXoY^ceT�cj]Ly�fgad] �·�<¶W� á
fghlk
cz[!_dV:]�T�X hU¤lk:]�hrT�]'c^hJ_d]�adx�f Y�Yjc^]By0f � Xvxo]'¹�]LabXl}U_bV:]Lh wLK
ceyÊ¥6Xoadyb]0_dVrfghhwih¯³Ý_bVrcjy0cjy¦TLfgYjY^]Bk&f ¡^�v�W� [©X a_w K�´��
g ]�_�³ AG< 79%54nm < 3 %54 /b? %)%)3 %�´ � ]­_dV:]¬T�qrn�q:Yefv_dc^xo]o\X^R_H`�a�bdc
eXfJg9a¿ad]Lybq:Yz_Wy0X [W$ / 2@�'Xvx ]La�$ / 2:�+X hÆf4i cjx ]Lh®kUX n¯fgcjhqp
}
f T�abXJyby�fgYjYl�®nFceydkUcjf i h:XJy¨cey�T�Xoy¨_�Yj]�xo]�Yey�fghlk¬fgYjYÊ� �®ad]�p:Yjc^�
T�foy�� ÌÊV:]¬ybT�X ad]ÇXg[¯fghåfgYji Xoabc^_bV:n cjy®T�X n+p:qU_d]Lk�qrybc^hri
_bVr]�TWV:]LydyÊn+]�_dabceTg}l¥¦V:cjTWV
T�X q:hJ_dyÊ]Bf TWV
¥¦cjh
foy¦X hr]�plXoc^hJ_L}
]LfoTWV
_bcj]¯f ytVrfgY^[»f4plXoc^hJ_B}�fghrkÆ]LfoTWV®Y^XJyby2f y2¹L]�adX4pHX cjho_Wy�À
rts ? 0 3>³@$ / 2H�54O$ / 2:��4�p4´������- AG< 79%�©%��M �(�qm < 3 %8MCÌÊV:] �!��¶Nz7u
�v¡Ý¡»�6yr¶`�W�F���W�!zb¶ [©X a�f h¿f Y^ioX adcz_dV:näy¨qrn+y2c^_dy'TWVr]Lydy2ydT�Xoab]By
fgiJfgcjhry¨_tfgYjY�Xg[!_bVr]�X _bV:]La2f Y^ioX adcz_dV:n¯y�Àvrts ? 0 3>³@$ / 2H�54wp4´_-
p � �	x h;yz � �	x K rts ? 0B3>³b$ / 2H�54O$ / 2:��4�p4´vMBÅ±[r_dV:]»_bX _dfgYUh>q:n � ]La�Xg[
D¨iJfgn+]Ly6F®prYjf�{o]Lk � {�f hßfgYji Xoabc^_bVrnªcjyC{ ? m $ / - A�< 79%�©
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m < 3 %o© /@? %B%)3 % }Uf hrk.c^[Cf Y^YH_bVr]2iJfgn+]Ly»¥»]�ad]0_dc^]BkZ}>_bVr]§TWVr]Lydy
ydT�X ad]F¥6Xoq:Yjk � ].ÌÊc^]���S:T�X ad] �����-×� M ���]{ ? m $ / �+Å±[¦fgh­fgYji X �
adcz_dV:n
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_bVr]'fgYji X adc^_bV:nïVrfoyÊn+X ad]2¥¦cjhryÊ_dVrfgh
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��¦Ô � Ð �
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[Êcjy�T�X hly¨cey|_d]�hJ_bYj{ � f k§X h§]Bf TWV�kUX n¯f c^h/á�c^_dyPybT�X ad]Ccey�f Y^¥Êf�{Uy
� ]�YjXv¥�_bV:]ÇÌÊcj]��|SUT�Xoab]o� ÌÊVrcjyucey4_dX � ]¿]�«Upl]BT`_d]LkZ}§y¨cjhrT�]
KJM'N S�[
kUX>]Ly�h:Xg_Fqryb]4n+cjydkUcefgioh:Xoybcjy�T�XJy|_Wy'¥¦V:]Lh¬Y^]Bfgadh:cjh:i
c^_dy6plXoY^ceT�{o� OZQES7K!S�[U}o¥¦V:ceTWV.kUX>]Ly�qly¨]tnFceydkUcjf i h:XJy¨cey�T�Xoy¨_dyL}
fgYj¥Êf�{>ytybT�X ad]Ly � ]�_¨_d]�a2_bVrf h KJM'N S�[U�@ÌÊV:]�[<f T�_2_dVrfv_XU AXW S�[
cey � ]By|_'cjhE_|¥6X
kUXon+f c^hly§cjy�xo]�ad{
c^hJ_d]�ad]Ly¨_bcjh:ir} � ]LTLfgqryb]¯c^_
cey�fgh
] �.T�c^]Lho_�ioab]L]LkU{&fgYji X adc^_bV:n
�Qw0hU[©X ab_bq:hlfv_b]LY^{o}2U AXW S�[
X � _dfgcjhry'_bV:]&¥6Xoady¨_�ybT�X ad].cjh­_|¥6X
X _bV:]La�kUXon¯fgcjhry�À+V:]Bfgab_
fghlk � �±TLfgh/�tsthEf�x ]�aWfgio] }Uioab]L]LkU{ufgYji X adc^_bV:n¯y¦adq:h®cjh®Yj]Lydy
_bVlfgh'�:�j�LyL}�¥¦Vrc^Yj]�y¨{Uy¨_b]Ln+fg_bceT!fgYji Xoabc^_bV:n¯y@Vrf�xo]6m»¾Qw¿_dc^n+]Ly
Xg[!fv_¦n+Xoy¨_��L�o� � yL�
ÌÊV:]EX h:Yj{ÜfgYji X adc^_bV:n _bVrfg_&Vrfoy4n+Xoab]®¥¦cjhry4_bVrf hÕYjXoydy¨]By
cjhu]Lx ]Lab{.kUXon¯fgcjh&cey BED�S�[U}U¥¦VrcjTWV
T�Xon � cjh:]Ly � s�Á�y¨]BfgaWTWV/}
g f p:Yef T�]FT�Xoabad]LT�_bcjX hryL}Hf hrk®y¨_dfg_bcey|_dcjTLfgY�p:adq:h:cjh:ir��BED�S�[&fgY^�
¥Êf�{>y4ybT�X ad]Lk�fgn+X hriÇ_bV:]Æ_bX p�_dV:ad]�]Æf Y^ioX adcz_dV:n¯y�� m6X h:�
yb]LØJq:]�hJ_dY^{o}/¥6]Fad]LT�Xon+nF]LhrkEcz_'f yt_dV:]¯n+Xoy¨_2adX � qly|_'fgYji X �
adcz_dV:n
�âÉ»qU_
c^hÞkUX n¯fgcjhry&¥¦cz_dV%V>q:hrk:ab]Bk:y4X [�_b]By|_Wy&f hrk
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ÙCc^ioq:ad]Æ�UÀ®ÌÊV:]ÆydT�Xoab]
X [2]Bf TWV g fgprYjfoT�]���T�Xoabad]LT�_b]Bk�fgYji X �
adcz_dV:nïx ]Ladybqry6cz_Wy6hrX hU� g f p:YjfoT�]�xo]�aWy¨cjX h�}oXoh.]LfoTWV4kUX n¯f c^h/}
cey�i ad]Lfg_b]�a2_dVrfgh¿_bVr]4ÌÊc^]���S:T�X ad] �.ÌÊVr]�ad]�[©X ad]F_bV:] g fgp:Yef T�]
x ]LadybcjX h4Vlf yÊn+X ad]§¥¦c^hry»_dVrfgh
YjXoydy¨]By��
kUcefgioh:Xoybcjy�foT`_dc^Xohry�}�¥¦V:]�ad]GBED�S�[Ç³©Xoa�fgh>{®X [6_dV:]4yb{>y¨_b]LnF�
fv_dcjT�yb]Lf adTWVufgYji Xoabc^_bV:n¯yW´6cjyÊ_dX>X¯]�«Upl]Lhrybc^xo]t_dX¯abqrh/}2U AXW S�[
ceyÊab]BT�X n+n+]�hlkU]LkZ}ly¨cjhrT�]§c^_�cjy»_dV:] � ]Ly¨_0i ad]�]BkU{¯n+]�_bVrX>k/�

� Ö¬Ò�ÏåÖ � Ôq�»Î:Ò�Ïi�

ÌÊV:cey4plfgpH]�a
f k:kUad]Lydyb]LkÃ_bVr]Ep:adX � Y^]Ln×X ['Y^]Bfgadh:cjh:i�kUcefgi �
h:XJy|_dcjT§pHX YjcjT�c^]By¦[©adX nãYjf � ]LY^]Bk
]�«:fgn+p:Yj]LyL}rioc^xo]�h � X _bV
_d]Ly¨_
T�XJy|_WyQf hrk¯n+cjydkUcefgioh:Xoybcjy6T�XJy|_Wy���ÌÊV:]2p:abXUT�]Lydy�Xg[�k:cjf i h:XJy¨cey
¥Êf y�[©X adn�q:Yefv_d]Lkßf y¯f ¼ fgad° Xvx­½t]LT�ceybc^XohÃ¾QabX � Y^]Ln
��º¿]
ybV:Xv¥6]BkuV:Xv¥%_dX.fgp:prY^{&_bV:] � s�Á§fgYji Xoabc^_bV:nÛ_bX.ybX Yjx ]§_dV:cjy
¼ ½2¾Ç_bX'¤rhrk.f h¯X pU_dc^n¯fgYHkUcefgi hrXoy¨_bceTÊplXoY^ceT�{o�Cº¿]tk:]�¤rh:]Bk
fgh¿f kUn+ceybybc � Y^]�V:]�qrabcey|_dcjT�[©X a � s�Á'_bVrfg_2cey§f � Yj]'_dX&prabq:hr]
Yefgadi ]�prfgab_dy/Xg[J_bV:]Qyb]Lf adTWV§ybprf T�] �/º¿]QfgYeybX»prab]By¨]Lho_d]Lkt_bVrab]L]
i ad]�]BkU{.fgYji Xoabc^_bVrn+y»[©XoaÊ¤rhrkUcjh:i¯kUcefgioh:Xoy¨_bceT2plXoY^ceT�cj]LyL�
º¿]¿cjhJ_b]Li aWfv_b]Bk�_bVr]¿Yj]Lf abhrc^h:ißXg[Fp:abX � f � c^Yjcz_dc^]By4cjhJ_bXÃ_bVr]
yb]LfgaWTWV&[©X a�ioXJXUk
kUcefgioh:Xoy¨_bceT2plXoY^ceT�cj]LyL�»ÌPX¯ad]LkUqrT�]�Xvx ]La¨¤:_b�
_bcjh:il}C¥»].kU]Lx ]�YjX pH]Lk¿[©Xoq:a'n+]�_dV:XUk:y�[©Xoa�ad]�ioq:Yjf abcj¹�cjh:iu_bVr]
� s�Á¯yb]Lf adTWV�À g f p:Yef T�].T�X adab]BT`_dc^Xohry�}Cy|_Wfv_dcjy¨_bceT�f YQp:adq:h:cjh:ir}
]Lf abYj{¯y|_dX p:prc^h:il}:fghrk4pl]BybybcjnFcey¨_bceT0pHXoy¨_¨�±p:adq:h:cjh:ir�!ÌÊV:]§prfg�
pH]�a§fgYey¨X.cjhJ_badXUkUqrT�]Bk
ad]�i qrYjf abcj¹�]LadyÊ[©Xoa0_dV:]�ioab]L]LkU{
yb]Lf adTWV
fgYji Xoabc^_bVrn+yL� ÌÊV:]¿fgYji Xoabc^_bV:n¯y¯¥»]�ad]
_d]Ly¨_b]LkÕ]�«Upl]Labcjn+]�hU�
_df Y^Yj{�X hÜ¤lx ]ÆT�Yjfoybybcz¤HT�fv_dc^XohÜp:adX � Yj]�n¯y4k:adf�¥¦h�[©adX n×_bVr]
w2m6Å6ab]LplXJy¨c^_bXoab{o�CÌÊVr]2plfgpH]�a¦fgYey¨XFcjho_dabXUkUqlT�]Lkuf�nF]�_bV:XUk>�
X YjX io{ [©X aÕT�X n � c^h:cjh:iâ_bVr]åab]By¨q:Y^_dy�X [¿n�q:Y^_bcjp:Y^]�_dadf c^h:�
cjh:i ��_b]Ly¨_Êab]Lp:Y^ceT�foyQcjhJ_bX+fgh&Xvx ]�aWfgYjYWDdTWV:]Lydy»ybT�X ad];F§[©Xoa»]LxvfgY^�
qrfg_bcjh:iF_bV:]�Yj]Lf abh:cjh:i¯fgYji Xoabc^_bVrn+yL�
ÌÊV:]¬]�«Upl]Labcjn+]�hJ_dyEy¨V:Xv¥»]Lk%_bVlfv_Ef Y^YFy¨]BfgaWTWV�f Y^ioX adcz_dV:n¯y
¥»]�ad]�c^n+p:adXvx ]Bk � {4cjhrT�Y^qrk:c^h:i g fgprYjfoT�]�T�Xoabad]LT�_bcjX hryÊ¥¦V:]Lh
]Ly¨_bcjn¯fv_dc^h:iÆp:abX � f � c^Yjcz_dc^]By§[©adX nä_dV:]._dadf c^hrc^h:i®krfv_dfr�uÌÊVr]
]�«UpH]�adc^n+]Lho_Wy�fgYey¨X2y¨V:Xv¥»]Lk'_bVrfg_P_dV:]¦y¨{Uy¨_b]Ln+fg_bceT6yb]Lf adTWV�fgY^�
i Xoabc^_bVrn+y0¥6]Lab]�i ]�hr]�aWfgYjY^{un+X ad]'abX � qry¨_0_dVrfgh
_dV:]�ioab]L]LkU{
yb]LfgaWTWV­fgYji Xoabc^_bV:n¯y�f T�adXoydy2_bVr]4¤rxo]4kUXon+f c^hly��ÆÌÊVr] � ]Ly¨_
i ad]�]BkU{¯fgYji Xoabc^_bV:n ¥Êf yjU AXW S�[U} � qU_�fgY^_bVrX q:ioV4c^_»X � _df c^h:]Bk
_bVr] � ]By|_§ybT�X ad]§X h
_|¥»X.kUX n¯fgcjhryL}rc^_0p:adXUkUqrT�]Bku_bV:]�¥6Xoady¨_
ydT�X ad]ÊX hF_|¥»X�Xg_bVr]�a�kUXon+f c^hly���ÌÊV:]¦n+Xoy¨_QadX � qry¨_!Y^]Bfgadh:cjh:i
fgYji Xoabc^_bVrnå¥»foyPBTDYS�[U}gT�Xon � cjh:cjh:i2yb{Uy|_d]�n¯fv_dcjT � s�Á»yb]Lf adTWV
¥¦c^_bV g f p:YjfoT�]�T�Xoabad]LT�_bcjX hry»fghlkuy¨_dfg_bcey|_dcjTLfgYZp:adq:h:cjh:il�
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ÙCc^ioq:ad]¬�:ÀÞÌÊVr]­Xvx ]�aWfgYjY'TWV:]Byby®ydT�Xoab]ÇX [+]Bf TWV g f p:YjfoT�]��
T�Xoabad]LT�_b]BkÛfgYji Xoabc^_bVrnu}Æx ]�aWybqryÜfgYjY
_bV:]åX _bV:]La g f p:YjfoT�]��
T�Xoabad]LT�_b]Bk�fgYji Xoabc^_bVrn+yL��ÌÊV:]
n+Xoy¨_+adX � qry|_.f Y^ioX adcz_dV:nªcjy
BED�S�[U} � ]�cjh:i
_dV:]+X h:Yj{®X hr]F¥¦VrXoyb]FydT�Xoab]Fcjy§ioab]Bfv_d]�a2_bVrf h
ÌÊcj]��|SUT�Xoab]2X h
]�xo]�ad{.kUX n¯f c^h/�

� y¨q:adp:adcjybcjh:iET�X hrT�Y^qrybcjX h¬X [�_bV:ceyFprfgpH]�aFcey�_dVrfv_ � s�Á4cjy
T�Xon+p:qU_dfg_bcjX hrf Y^Yj{+[©]Lfoy¨c � Yj]t¥¦Vr]�h
fgp:p:Yjcj]Lk¯_dXF_bV:]§p:adX � Yj]�n
Xg[PY^]Bfgadh:c^hri�kUcefgi hrXoy¨_bceT¦plXoY^ceT�cj]Ly6[©adX nâ_baWfgcjh:cjh:i�]�«:fgn+p:Yj]LyL�
ÌÊV:]Lab]Çfgad]Æ_dV:ad]�]¿[<f T�_bX aWy&_bVrfg_
]�«Up:Yefgcjh%_dV:cjyLÀå³<fJ´ ��� ;
����� ;���?&8 ��� NP=@? �
	 ?LI�8rA<=CA<=�� � 8U?B8 YjcjnFc^_dyt_dV:]+hJqrn��
� ]�a»Xg[Zab]Bf TWVrf � Yj]�y|_Wfv_b]ByQcjh¯_dV:] ¼ ½2¾�}>fghrkF_dV:]�ad]�[©Xoab]�Yjcjn��
c^_dy2_bVr]+ybcj¹�]FXg[�_dV:] � }0½�� s2~Ëi aWfgprV/á@_bV:]F_dadf c^h:cjh:i
k:fv_Wf
Vrfoytf¯n+XUkU]Ladfg_b]�ybcj¹�] � ]LTLfgqryb]�]Bf TWV
_baWfgcjh:cjh:i4]�«:fgn+p:Yj]'cjy
]�«UpH]�hrybcjx ]'_dXuT�X YjY^]BT`_B�.³ � ´ �
� ;­8 ��� A����LA<OC9·; � ;>N�IvA��L?LA��
p:adq:h:]ByÊYjf abio]tprf a¨_WyÊXg[C_bV:]�yb]Lf adTWVuy¨prfoT�]§¥¦V:]Lh&_d]Ly¨_0T�XJy|_Wy
fgad]QT�X n+prfgaWf � Y^]�_dX0n+cjydkUcefgioh:Xoybcjy�T�Xoy¨_dy6³©¥¦V:ceTWV'cey/_dV:]6TLf yb]
cjhÆh:XohU�·_dabcjx>cjf YCk:cjf i h:XJy¨cey�p:adX � Y^]Ln+yW´`�¯³·TL´ �
� ;��L?L8:?LA��L?LA©K
� 8r9��CIvNP=CA<=��ÃI�;��HNP9·8UIvA��o;oI p:abqrh:]Lytprfgab_dy2X [�_bV:]¯yb]Lf adTWV
ybprf T�]t_dVrfv_0f ab]2q:h:Yjcj° ]�Yj{._dX+p:abXUkUqlT�]§c^n+p:adXvx ]Bk4pHX YjceT�cj]LyL�
ÌÊV:] ¼ ½t¾®[©adf nF]L¥6Xoab°�[©X aPk:cjf i h:XJy¨ceyZcey/i ]Lh:]�aWfgY ]�h:Xoq:i V§_dX
Vrf hrkUYj]6ybqrTWV�]�«>_b]Lhrybc^Xohry�foy/n�qrYz_dc^p:Yj]6T�Yjfoybyb]LyPfghrk�T�X n+p:Yj]�«
T�XJy|_Wy��FÌÊV:] ¼ ½2¾%[©aWfgn+]L¥6Xoab°
h:]L]Lk:y2_dX � ]+]�«>_b]LhrkU]Bk®_dX
Vrf hrkUYj]�_bad]Lfg_bn+]�hJ_6foT`_dc^Xohry�¥¦c^_bV4ybcekU]�]�²@]LT�_dyL}>h:X cey¨{�_b]By|_Wy�}
fghlkÆ_d]Ly¨_dy�¥¦c^_bV¬k:]�Yef�{ ]LkEad]Lybq:Yz_Wy��uÌÊV:].kUc �.T�q:Y^_�prf a¨_�[©Xoa
Yj]Lfgadh:cjh:i­cey¯X � _Wfgcjh:cjh:i­]�h:Xoq:i V�_dadf c^hrc^h:i¬krfv_df¿[©Xoa¯_bVr]Lyb]
T�Xon+p:Y^]�«&_d]Ly¨_dyL� � h:Xg_dV:]�a§TWVrfgYjYj]�h:io]�cjy0_bX&Y^]Bfgadh
i X>XUk
kUcz�
fgioh:Xoy¨_bceTtplXoY^ceT�cj]LyÊ[©adX nãk:fv_Wf�¥¦c^_bV
n+ceybybc^hri�_d]Ly¨_�ab]By¨qrYz_Wy��

� �BR/= ��� 9<; � � � ;>=@?��
Å!_dVrfgh:°.¾QabX [©]Lydy¨Xoa6ÌÊV:Xon¯f y»½0cj]�_b_b]�adceTWV.[©X aÊV:cey»i q:cek:f hrT�]o�
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