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�H@HbGXC�qLJLG�vGBCbABJ?�>bAaG@EALM
�H@HbGXC)�5d361`)�uUEEAJ

Y'ZJA?S�oJ?AbAb\bE4�aELU�JB�@U

uGEU?LE� Hi� AbaGELA[JLAHb� Hi� LCG� LCG@ZH'G?GB'
L@HZHLAaG�iH@BG�Hi�EL@UBLU@GE�iH@ZGI�i@HZ�[GbG@'
JLGI� i@HZ�TUbI?G�Hi� BJ@THb�bJbHLUTGE� �srv�)� @G'
BGAaGI�TM�JULCH@E�JbI�HLCG@�@GEGJ@BCG@E)�J@G�R@G'
EGbLGI�� v@JbERH@L� R@HRG@LAGE� ��GGTGo� iJBLH@��� q
JbI�GiiGBLAaG�G?GBL@AB�BHbIUBLAaALM���σ��yG@G�ELUI'
AGI� Ab�LC@GG�LMRGE�Hi�BJ@THb�bJbHLUTG�EL@UBLU@GES
�J���� BHZRJBLGI� srv� Ab� IAJZGLG@� Hi� 1]O bZ)
EGaG@J?�ZAB@HbE�Ab�?Gb[LC�JbI�JEC�BHbLGbL��BJ@THb
JbI�BJLJ?MEL�RJ@LAB?GE��Hi�44]43�yGA[CL��c��T���
BHZRJBLGI� BJ@THb� TUbI?GE� Hi� 47 bZ� Ab� IAJZGLG@)
BHbEAELAb[�i@HZ�ZHbH?JMG@�BJ@THb�bJbHLUTGE��xls'
rv��Ab�IAJZGLG@�Hi�4)3 bZ��vCG�bJbHTUbI?GE�BHb'
LJAbGI�76]O6 aH?UZG���Hi� LCG�xlsrv�

qJZR?GE�Hi�J'LMRG�JbI�T'LMRG�yG@G�R@GRJ@GI�JE
J� ZJLLG� yALC� LCG� EAXG� Hi� 4×1×6)4 ZZ5� TM� GJEM
BHZRJBLAb[�Hi�IAEH@IG@�srv�JbI�LCG�TUbI?GE)��B� �
i?JoM� B?GyE� Ab� LCG� EAXG� Hi� 47]16 ZAB@HbE� iH@ZGI
i@HZ�J�EoG?GLHb�i@HZ�BHbbGBLGI�JZHb[�LCGZEG?aGE
BJ@THb�TUbI?GEAb�IAJZGLG@�Hi�76]`6 bZ�JbI�?Gb[LC
Hi�6)7]1)6 ZAB@HbE)�BHaG@GI�yALC�J�?JMG@�Hi�JZH@'
RCHUE� BJ@THb� yALC� LCABobGEE� Hi� 47]16 bZ�� vCG
i?JoM�B?GyE�JE�J�BHbLAbUHUE�76]`6�ZAB@HbE�LCABo'
bGEE� ?JMG@�yG@G� iH@ZGI� Hb� J� iJBG� EU@iJBG� Hi� LCG

BJLCHIG�JL�IAERG@EAHb�Hi�LCG�[@JRCALG�JbHIG�Ab�Jb
G?GBL@AB�J@BC��WL�@HHZ�LGZRG@JLU@G�iH@�LCGEG�LC@GG
bJbHLUTG�EL@UBLU@GE��GGTGo�iJBLH@E�J@G�G�UJ?S��J� �
_ � '55 µ�2z)� �T� ��_ � '36]37 µ�2z� JbI� �B���
_ � 7N]`6 µ�2z�� vCG� @GBGAaGI� @GEU?LE� ECHy� LCJL
JE�Ab�ZJLLG�JE�yG??�JE�Ab�i?JoM�B?GyE�LCG�G?GBL@HbAB
BHbIUBLAaALM� yCABC� AE� LMRABJ?� iH@� EGZA'BHbIUBLH@
JbI�ZGLJ?� srv� IHZAbJLGE�

qRGBAiAB� BHbIUBLAaALM� Hi� i?JoM� EL@UBLU@GE� JL
@HHZ�LGZRG@JLU@G�AE�`66 qZ2Z�yCABC�AE�LCG�EJZG
H@IG@�JE�LCG�BHbIUBLAaALM�Hi�LCG�ZJLLG�BHZRJBLGI
i@HZ�xlsrv�yALC� LCABobGEE� Hi�7]46�ZAB@HbE�

vCG�G�RG@AZGbLJ?�@GEU?LE�Hb�JIEH@RLAHb�Hi�r1)
�1)�w1)�r�5�JbI��G�[JE�ZH?GBU?GE�Hb�J'LMRG�EL@UB'
LU@GE��ECHy)�LCJL��GGTGo�iJBLH@�q�IGB@GJEGE�JL�JI'
EH@RLAHb�Hi�r1)�w1)�JbI���G)�yCG@GJE�JL�JIEH@RLAHb
Hi��1�JbI�r�5�LCG�q�aJ?UG�@AEGE��vCAE�IAiiG@GbBG�AE
IUG�LH�IAiiG@GbL�@H?GE�yCABC�J@G�R?JMGI�TM�IAiiG@GbL
ZH?GBU?GES�r1)�w1�JbI��G�JLHZE�J@G�JBBGRLH@E�yCG@G'
JE��1� JbI�r�5� J@G� IHbH@E�� vCUE)� LCG@ZHG?GBL@AB
R@HRG@LAGE� Hi� BHZRJBLGI� srv� JE� TUbI?G� J@G� aG@M
EGbEALAaG�LH�JIEH@TGI�ZH?GBU?GE�Hi�w1)�r1)�r�5�JbI
�1� JbI� BJb� TG� J�ZJLG@AJ?� iH@� B@GJLAHb� Hi� J� bGy
EGbEH@E�Hi�ZH?GBU?J@�[JE� EUTELJbBGE�
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