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k�M�B[Z H M�3WÌ_Ic5WN&M H IcN�14? F Vl7SM/7i>@1_BDM H�F 3W1_Ï H I&?R5]M�3WI�ÏTM458I�Jú1_BûVGBD587i3WVDN�7WVG3iI�J%N�1_? q
F VG7SM�7W>@1_BDM H J[1_?cM/>eBD5�;+ü�3W>@?RM/3WZ�I&ýlM/? FlH I�5�M/3iI,VGBT587W3iVDN�7iVG3WI�JûÌ43i>\JûN&M H N�V H M/7W>e14BD5
ÏTM458I�J§1_B§ÒDBl>@7WI�d(1 H VG?AI ?�I&7iOG1YJG52>eB�N�14? F VG7SM�7W>e14BDM Hvþ VG>XJ�J[Z[BTM/?�>XN&5�j=1_3�587W3iVDN q
7iVG3SM H M�BDM H ZG5L>\5 F 3W1_Ï H I	?c5�ÏDM45LI�JÐ1_B,ÒDBG>e7WI�I H I	?�I&BY7�M FGF 3i1/ýY>@?RM/7W>e14BD5�;2ÿ-BGI 1��.7WOlI� I	Z F 3W1_Ï H I&?R5���OlI&Bc>@? FGH I&?#I&B[7i>�BGÌ�58VTNPO H M/3iÌ4I�5WN&M H I«VlBD587i3WVDN�7iVG3WI�J F 3W1_Ï H I	?c5�14B
M�J[>\5L7W3i>@ÏGVG7iI�J�?�I&?�1_3WZ�?cM4NSOG>eBGI�>X5 7iOGI��(VGI�5L7W>@1_B�1��°OG1�� 7W1 F M/3i7W>@7i>@1_B�7iOGI«VGBDJYI&3 q
H Z[>eBGÌ#N�1_? F VG76M/7W>e14BDM H J[1_?cM/>eB�I��RN�>@I	B[7 H Z(;
Í�B�7WOG>X5 F M F I	3	��I�>eB[d(I�587W>eÌ(M�7WI�7WOl3WI&IAM H Ì4143i>@7iOG?c5
�ê143�7WOGI F M/3i7W>e7W>@1_BG>@BlÌ F 3W14Ï q

H I&?��ê143«VlBD587i3WVDN�7iVG3WI�J�J[14?cM�>@BD5�; E2H@H 7WOl3WI&I#M H Ì41_3W>e7WOG?c5-N�1_BD58>XJ[I&3WI�JÐOGI&3iI#M/3iI�3WI q
N�VG3S5L>@d(I(jG>a; I(;ejG7WOGI�N�14? F VG7SM�7W>@1_BDM H J[1_?cM/>eBÐ>X5«58VlÏ=JY>@dY>\J[I�JcÏ[Zh5L14?�I�587i3SM�7WI&Ì_Z,>@BY7W1
7���1,5LVGÏtJ[14?RM/>@BT5�j°M/BDJ�7WOGI&B�7WOlI#5WM/?AI#587W36M/7iI&Ì4Z�>X5]M FGFGH >@I�J�7W1c7WOlI�5LVGÏtJ[14?cM�>@BD5
3iI�N�VG3658>ed(I H Z(;°Í�B�7iOG>\5�®M�ZAM F M�3W7W>e7W>e14Bc>@BY7W1���� z��«58VGÏtJ[1_?cM/>eBD5�>\5�1_ÏG7SM�>@BGI�JÐM��ê7WI&3
N	M/3W3iZ[>eBGÌ�14Vl7��1��«7iOGI�5LI�3WI�N�VG3S5L>@d(I F M/3i7W>@7i>@1_BG>@BGÌ�5L7WI F 5�; m OlIÐ7iOG3WI	IcM H Ì4143i>@7iOG?c5
N�14BD5L>\J[I&3iI�J�OGI&3iI]7iO[VT5�14B H ZcJ[>¦stI&3�ÏYZ�7iOGI F M/3i7W>@7i>@1_B�587i3SM�7WI&Ì_Z�1���M#58>eBGÌ H I�J[14?cM�>@B
>eB[7i1�7���1#58VlÏ=JY14?cM�>@BD5�; m OGI 7iOG3WI&IñM H Ì_143i>@7WOl?c5�M/3iI��
� 3WI�N�Vl3S58>ed(I«N�1(143SJY>@BDM�7WI Ïl>\58I�N�7W>e14B�`�K2g�Q2b
� 3WI�N�Vl3S58>ed(I2Ì_3SM F O�ÏG>\5LI�N�7i>@14B�`�K2Õ:Q2b
� 3WI�N�Vl3S58>ed(I«5 F I�N�7W36M H ÏG>\5LI�N�7i>@14B�`�K«<YQ2b
m OGI�ÒD36587�7���1cM H Ì41_3W>e7WOG?c5-ODM&d(I�ÏwI	I&B�VD58I�J§ÏYZ�M�BYVG?�ÏDI&3�1���3iI�58I�M�3SNSOGI&365�j=>eB

F M/3W7i>\N�V H M/3#K2g�Q >\5#M�d(I&3WZ�>@BY7WVG>e7W>ed(I�M FGF 3W1^M4NSOÂj��OG>XNPO+N�1_?�I�5�>@?�?�I�J[>\M�7WI H Z�7W1
?A>@BDJ=j���OlI&B�N�14BT58>\JYI&3W>eBGÌ�7iOGI F M/3W7i>@7i>@14Bl>@BGÌ F 3W14Ï H I&?�;-K�I�N�VG3658>ed(I 5 F I�N�7W36M H ÏG>\5LI�N q
7i>@1_B�`�K«<YQ2b�>X5�M�d(I&3WZ�3iI�N�I&BY7�J[I&d(I H 1 F ?�I	B[7�M/BDJ�>X5�ÏDM_58I�J�1_Bc7WOGI«Ì_3SM F O F M/3i7W>@7i>@1_B
M H Ì_143W>e7WOG? F 3W1 F 1(58I�J ÏYZ�üv1_7WOGI	BÂj[<(>e?�14BÂj_M/BTJ��=>@14V�� r	x�� ;�ÿ-VG3�?cM�>@B�3WI�58V H 7�>\5Â7WODM�7
K«<YQ�>\5«Mh58>@Ì_BG>¦ÒwN&M/BY7�>@? F 3i1�d(I&?�I�BY7�1/d(I	3«7WOGI#147iOGI&3�7���1hM H Ì41_3W>@7iOG?c5�; � > H@H >\M/?R5� z y�� j���OG1AM H 581�>@BYd(I�5L7W>@Ì^M/7iI�J�K«<YQ OTM45-M/3W3i>@d(I�JAM/7:M�5L>@?�> H M/3�N�1_BDN H VD58>e14BÂ;
Í�B�58I�N�7W>e14B�z[j!��I"��> H@H �ê143W?#V H M/7WI�M�Ì4I&BGI	3SM H �ê3SM/?AI���1_3 � �ê143�7WOlI F M/3i7W>@7i>@1_BG>@BGÌ

F 3W14Ï H I&?�jtÏDM45LI�J14B¥581_?�I#Ì43SM F O%7iOGI&143iI&7W>XN&M H BG1476M/7W>e14BÂ;cÍ�B¥58I�N�7W>@1_B y 7WOGI#7WOl3WI&I
F M/3W7i>@7i>@14Bl>@BGÌ#M H Ì41_3W>e7WOG?c5#��> HeH ÏDI�>@BY7W3i1YJ[VDN�I�J�M/BDJc147iOGI&3�3WI H M/7iI�J�M FGF 3W1^M4NSOGI�5��> H@H
ÏDI�J[>\5iN�VD5W5LI�J=; m OGI&>e3$�¶VDM H >e7SM/7i>@d(I�ÏDI&OTM�dY>@1_3���> HeH ÏDI,>eB[d(I�5L7W>eÌ(M/7iI�J1_B M�5WM/? FGH I
F 3W14Ï H I&?�;�<(I�N�7W>e14B o ��> HeHwF 3W1�d[>XJ[I�M��(VDM/BY7W>e7SM�7W>@d(I:N�1_? F M/3i>\5L14B�1���7iOGI�7WOG3iI&I�M H Ì41 q
3i>@7iOG?c5�14B�5L14?�I H M/3WÌ_I#587i3WVDN�7iVG3SM H M�BDM H ZG5L>\5«M�BDJg�u�9 F 3i14Ï H I&?c5�;2<(I�N�7i>@1_B p ��> H@H
1�stI&3«5L14?�IñN�14BDN H VD5L>@14BT5�M/BDJ F 1^5W5L>@Ï H I%�êVl7WVG3iI JY>@3WI�N�7W>e14BD5�;

r



m OGI�7WOG3iI&I�M H Ì4143i>@7iOG?c5�N�14BD5L>\J[I&3iI�J,M�3WI�14B H ZhM�5L?cM HeH 58VGÏD5LI&7-1��.7iOGI F 3i1 F 1(5LI�J
7iI�NSOGBG>&�(VGI�5�; m I�NPOlBG>&�(VGI�5G1��wJ[I�N�1_? F 1(58>eBGÌ�M H M/3iÌ4I�J[14?RM/>@B:>@BY7W1�5L?cM HeH 5LVGÏtJ[14?cM�>@BD5�ê1_3�M�B I�M45L>@I&3#5L1 H VG7W>e14BºOTM�d(IhÏDI&I&Bû>@BYd(I�587i>@Ì^M/7WI�J'�ê1_3��(VG>e7WIh581_?�Ic7W>@?AI(;ûÍ�Bº7WOlI
5L7W3iVDN�7WVl3SM H M/BDM H Zl58>\5.N�1_?�?#VGBG>@7LZ:58VGÏT587W3iVDN�7iVG3W>eBGÌ�>\5�M(��I H@H�� BG1���B�7WI�NSOGBG>)�¶VlI(j4M�BDJ
JY14?cM�>@B#J[I�N�14? F 1(5L>@7i>@14B#ODM_5�M H 14BGÌ�OG>\5L7W1_3WZ�>@B#7WOlI�ÒDI H J�1��ÂBYVG?�I	3W>\N	M H 581 H VG7W>e14B�1��
ü.9(*,+¿5�; E N�1_? FGH I&7WI®58VG3id(I&Z�1��°7iOGI�58IñJ[I&d(I H 1 F ?�I	B[7i5v>X5 ÏDI&Z(1_BDJ�7iOGI�5WN�1 F I«1��°7iOG>\5
F M F I&3&;
Q�I�N	M/VD5LIÐ1��«7iOGIc3WI�N�I&B[7�>@BY7WI&3iI�587�>@BûVD5L>@BGÌ�?#V H 7i> F 3i1YN�I�5i5814365 M H M�3WÌ4IcBYVG?#ÏwI	3

1��-J[>�stI&3WI&BY7:M H Ì_143i>@7WOl?c5-�ê1_3�7WOGI F M�3W7i>@7W>e14BG>eBGÌ F 3i14Ï H I&? OTM�d(I�ÏDI&I	B�>@BYd(I�587i>@Ì(M�7WI�Jt;
m OlI&3WI�M/3iI�M�BYVG?#ÏDI&3�1��.147iOGI&3:M FGF 3i1(M_NPOGI�5�7i1�7iOGI F M�3W7i>@7W>e14BG>eBGÌ F 3W1_Ï H I&?�j.��OG>XNPO
OTM�d(I#ÏDI&I&B�?�147i>@d_M/7iI�J,ÏYZ F M/36M H@H I H.F 3W1YN�I�5W5L143S5�M�BDJ%5LOG14V H JÏDI�?�I&BY7W>e14BGI�JÐOGI&3iI(;
<^>@?#V H M�7WI�J�M�BGBGI�M H >eBGÌ�OTM452ÏDI&I&BhVD58I�JÐÏYZ�� > HeH >\M�?c5(� z y�� M�BDJ,U21_VG3 q ÿ-?�>\JtjGK-M/I�5 q� � Z�M/BDJ$�=Z0/&I&BGÌ^M�� r Ó � ;.ÿ-7WOGI&3�M H Ì41_3W>@7iOG?c5Â?�147i>@d_M/7iI�J]ÏYZ F OYZG5L>\N&M H N�1_BD58>XJ[I&36M/7W>e14BD5
M�3W>X58>@BlÌ	�ê3W14? 587W3iVDN�7iVG3SM H M/BDM H Zl58>\5-M/3iI�7WOGI21 F I&I H >@BlÌ�3�M H Ì41_3W>@7iOG?�jYM/BTJ,M�ÏG>\5LI�N�7W>e14B
M H Ì_143W>e7WOG? ÏTM458I�J§1_B%7WOGIAN�I&BY7W3i14>XJ,1��-Mc5L7W3WVTN�7WVG3iI�M�BDJ�>@7S5 F 3i>@BDN�> F M H J[>@3iI�N�7i>@14BT5�;
m OlI�58I�ODM&d(IhÏwI	I&B F 3W1 F 1(58I�J Ï[Z¢U214Vl3 q ÿ2?A>\J4� r	p5� ; m OGI76«I&3iBG>@Ì_ODM/B q �=>@BfM H Ì41 q
3i>@7iOG? � r&y�� j�M,d(I&3WZ F 1 F V H M/3#M H Ì41_3W>e7WOG?8�ê1_3�7WOGIcÌ_3SM F OºÏG>X58I�N�7i>@1_B F 3W1_Ï H I	?�jvODM_5
ÏDI&I	B%M FGFGH >eI�J,7W1h5L7W3WVTN�7WVG3iI�5«Ï[Z:9�M/VGÌ_OGB;� z r<� ;#uDM/3WOTM/7=�?> � ODM45�VD58I�J�MÐd_M/3i>\M/7i>@1_B
1���7WOlI,Ì43iI&I�J[ZúM H Ì_143i>@7WOl? 7i11_ÏG7SM�>@B F M�3W7i>@7W>e14BD5�7WOTM/7AM/3WI�58VG>e7SM�Ï H I��ê143#>@? FGH >XN�>@7
5L1 H d(I&3S5�j=M�BDJM�B�>@BGI	3W7W>XM 7LZ F I 1��®M H Ì41_3W>e7WOG?@�ê143 F M�3W7i>@7W>e14BD5-7WODM�7�M/3iI#58VG>e7SM/Ï H I	�ê143
>e? FGH >\N�>e7�A&I	ý FGH >XNP>e7�581 H d(I&365B��OlI&3WI#M H 1YN&M H 1 F I&3SM�7W1_3]>X5B�aM4N�7W143iI�J,ÏGVG7:7WOGI�>@BY7WI&3��aM4N�I
F 3W14Ï H I&? >\5«7W3iI�M/7iI�J§I	ý FGH >\N�>e7 H Z(; m OlI�3iI H M�7WI�J F 3i14Ï H I&? 1��-?cM FlF >@BGÌRM/B�VGBD587i3WVDN q
7iVG3WI�JÐM FGFGH >\N&M�7W>@1_Bc7W1#7WOGI�g�k q z ODM_52M H 5L1�ÏDI&I&Bc>eB[d(I�5L7W>eÌ(M/7iI�J�ÏYZcuDM/3iODM/7C� Ô � jGM�BDJ
ÏYZ�0«M�?�?�14BTJ,M/BTJú<YNSOG3iI&>@ÏDI&3$� r z � ;�u°>@BDM H@H Z^j=>@7�58Ol14V H J§ÏDI�?�I	B[7i>@14BlI�JÐ7iODM/7�7WOlI
Ì_3SM F O F M/3W7i>@7i>@14Bl>@BGÌ F 3W14Ï H I&?�ODM_5 ÏDI&I	B�587iVDJ[>eI�J�M/7 H I&BGÌ_7WO�>@B�7WOGI-N�14BY7WI&ýY7v1��D9��v<YÍ
H M&Z(14VG7E� o�� j.M�BDJ7WOTM/7�7WOlI&3WIAM/3iI,5L14?�I#>@BY7WI	3WI�5L7W>@BlÌ,N�14BGBGI�N�7W>e14BD5�7W1,?#V H 7W>\JY>@?#I&B q
5L>@1_BDM H 5WN	M H >eBGÌc>@B�5L7SM/7i>\5L7W>\N	5 `�5LI&I�I^; ÌG;E� p�� bS; m OlI�M FGFGH >XN&M/Ïl> H >e7LZ�1��:5L14?�I�1���7iOGI�5LI
7iI�NSOGBG>&�(VGI�5.7W1�7iOGI F M/3i7W>@7i>@1_BG>@BGÌ#1�� 587i3WVDN�7WVG3iI�5�M/BDJ�g�u�9 F 3W14Ï H I&?c5.3WI��(VG>e3WI�5F�êVG3 q
7iOGI&3�>eB[d(I�5L7W>eÌ(M/7i>@1_BÂ;

G H�I � �*�����.�&�.�&
����/��� �!��
#"%$&� '
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Rç!í�í�ñêÄ_ï.ê�í#Ê�!ð¯È�í
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z Ô y > Ó n > o z x
o o Ô r Ô z r	y4x > n4n
Ô x4x zû> y Ô x4y r > x4y
r Ó r	y >�>�z p4x Ó4Ô o z p[r
y z r	x >�z4Ô r&nYr Ó n >�z y >
Ó o z p[r	n/o r Ó_Ô n�o r zû> n�o
r z4Ô yYr&nYr4r z o Ó n�o r	x4n Ô o
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z x4p_y Ô n > Ó p[r
o y Ó o > r&x_n Ó r z x4y
Ô p z r4r y Ó y4x z o(x z
r Ó >�Ó x/o Ó4z x/o y_p[r�o
y z r_r&p�o z x Ô_Ô n o^x >�Ô
Ó o r > o Ó y r�o^p4p > >�Ô y/o
r z4Ô z o z�> x z r	x z p r z4z p_p
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7i>@7i>@14Bl>@BGÌhM H Ì41_3W>@7iOG? >\5�McBGI�N�I�5i58>e78Z2��OGI	BûN�14BT58>\JYI&3W>eBGÌ H M/3iÌ4I#7WOG3iI&IAJ[>@?�I	BD58>e14BDM H
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F VG7SM�7W>@1_BD5�j®9«M��-5814B¢92I&VGI	3W?�I&Z(I	3�`Lg.3SM&ZûK�I�58I�M/3SNSO=b(�ê1_3�OG>\5�N�1 H@H I�N�7W>e14B%1�� H M�3WÌ_I
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´DÀ�²o¹&¸5º%$#°�¸&��³<±Ý³<¸d·�³ j F M/Ì_I�5 r z y Ó(' r z o ÓYjGÍ�*#*#*g.14? q
F VG7WI&3«<^1YN�>@I&7LZcü�3iI�5W5�j��=1(5 E2H M�?�>@7i1(5�jGg�M H >r�ê1_3WBG>XM[j r	x4x4n ;

� z � m ;ÎWG;GQ�M�3W7WO·;�ÿ-BcVGBD587i3WVDN�7WVG3iI�J�Ì43i>\JG5�M�BDJc581 H d(I&365�;°Í�B $#°�Ç
´DÀû²oµ5²o¹&°�¸�µ ¾Rä#¾ À0¹&»
�!"5¸�µ�Ç�¹&·Ý®&) Æ ³�·�²oÀ0±Ý³+*!³Ý±�¹Â³�®-,/.�.102�30/4 j	9.14B 6�M/3i?cM/B�Í�BD5L7W>e7WVG7iI(j Q�I H Ì4>eVG?�j
k�M�3SNSO r&x4x_n ;
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� y�� m ;ÎWG;=Q�M�3W7iO�M/BDJ�9 ;�g-;!W4I�5 F I	3S58I	BÂ; m OGI�JYI�58>eÌ4B�M/BTJM FGFGH >XN&M/7i>@1_B,1���V F ��>@BTJ
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� o�� <T;ÂU ;ÂQ�ODM�7W7�M�BDJ�u�; m ;S�=I&>@Ì_O[7i14BÂ; E �ê3SM/?AI���1_3 � �ê143�5L1 H d[>eBGÌ29��v<YÍ�Ì43SM F O
H M&Z(14VG7 F 3i14Ï H I&?c5�;>=�? °��@$#°�Ç
´ ? *A"�®<²V³ÝÇB*�·�¹Â³<¸�·�³�® jtz4Ô0� y_n4n ' y/o^y j r&x Ô o ;

� p�� g-; g.OTM/78ÒTI H J�M/BTJ E ;�g.1 H@H >@BD5�;DC ¸.²o±�°�»�À0·�²�¹&°�¸`²�°5 7À ¾ ²o¹&¿�µ�±<¹&µ5²V³:9l¸�µ ¾ "¦®¼¹r® ;
g.OTM F ?cM�BhM/BDJh0«M HeH j��=1_BDJ[1_BÂj r	x Ô n ;

� Ó � 9�;29-I&VGI&3i?�I&Z(I&3	;J�ÂM/3iÌ4I q 5WN	M H Iú581 H VG7W>e14BD5�>eB 587W3iVDN�7iVG3SM H M�BDM H ZG5L>\5�; $FE79;G
$P¯dµ�¸d¸�³ ¾ ® j r zY` r b^� r	p ' r >(j r	x4x4n ;

�?> � g-;tuDM/3iODM/7	;]ÿ-B�7WOGI�?cM FlF >@BGÌ�1���?cM45i58>@d(I H Z F M/36M H@H I HÂF 3i1YN�I�5W5L14365ñ1_B[7i1�ÒDBG>e7WI
I H I&?�I	B[7�Ì_3SM F OD5�; $#°�Ç
´DÀû²�³<±�®Tµ�¸�»%*�²o±�À0·�²oÀ.±K³�® j y zY`�z¶b^� y�o >�' y4p_y j r&x Ô x ;

� Ô � g-;DuDM�3WODM�7&jDU ;D<(14ÏGO·jDM/BDJ26�;wg-;Dü�M�3 � ; m 3SM�BD58>eI&B[7�ÒTBG>@7iI«I H I	?�I&BY7�N�1_? F VG76M q
7i>@1_BD5�14BhÓ p_p4y Ó F 3W1YN�I�5W5L143S5<��7iOGI�N�14BlBGI�N�7i>@14BA?cM4NSOG>@BlI(;FC ¸0² ?H=�?JI À.Ç ?  p³K²&¯ ?
K ¸5º ?�j y_n �³z�>!' p4p j r&x_x4n ;
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