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Summary
bBGJHUM� FAMDJIJPAM� BGA� BFFCJAP� JK� BOGJIUC&

DUGA�NHG�IGHF�FGHDAIDJHK7�VEAR�IHUCP�EBSA�DHWJI�
ANNAIDM� HK� KAGSHUM� MRMDAL�� CJSAG�� XJPKARM� BKP�
DEA�HDEAG�HGOBKM7

VEA�BJL�HN�DEA�MDUPR�^BM�DH�JKSAMDJOBDA�AN&
NAIDM� HN� HIIUFBDJHKBC� AWFHMUGA� DH� FAMDJIJPAM�
BKP� IHKMULFDJHK� HN� BCIHEHCJI� QASAGBOAM� HK�
CJSAG�NUKIDJHKM�JK�BOGJIUCDUGBC�^HGXAGM7

VEA�MDUPR�JKICUPAP�MBLFCA�HN�::��LBCA�BO&
GJIUCDUGBC�^HGXAGM�JKSHCSAP�BM�DGBIDHG�PGJSAGM�
JK�FAMDJIJPA�BFFCJIBDJHK�BD�DEA�^HGXFCBIA�BKP�
DEA�IHKDGHC�OGHUF�HN��=�DGBIDHG�PGJSAGM�^EH�PH�
KHD�BFFCJAP�FAMDJIJPAM7��A�IHCCAIDAP�PBDB�IHK&
IAGKJKO�BOA��UMA�HN�BCIHEHC�BKP�PUGBDJHK�HN�AW&
FHMUGA�DH�FAMDJIJPAM7�`BGBLADAGM�HN�CJSAG�NUKI&
DJHKM�JK�MAGUL�^AGA�PADAGLJKAP�JK�QHDE�OGHUFM�
HN�^HGXAGM7

TK�BOGJIUCDUGBC�^HGXAGM�AWFHMAP�DH�FAMDJIJPAM��
BIDJSJDJAM�HN�AKZRLAM�OBLLB&OCUDBLRC�DGBKMFAF&
DJPBMA��BCBKJKA�BKP�BMFBGDBDA�BLJKHDGBKMNAGBMAM�
^AGA�EJOEAG�IHLFBGJKO�DH�DEA�IHKDGHC�OGHUF��QUD�
DEAMA�PJNNAGAKIAM�^AGA�KHD�MDBDJMDJIBCCR�MJOKJ_IBKD7�
�HKMULFDJHK�HN�BCIHEHC�MDBDJMDJIBCCR�MJOKJ_IBKDCR�
JKIGABMAP�BIDJSJDR�HN�OBLLB&OCUDBLRC� DGBKMFAF&
DJPBMA� JK�QHDE�OGHUFM�HN�^HGXAGM7�VEA�LHMD� JL&
FHGDBKD�LABMUGAM�IHKIAGKJKO�EABCDE�FGHDAIDJHK�HN�
BOGJIUCDUGBC�^HGXAGM�AWFHMAP�DH�FAMDJIJPAM�BGA
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�H>E@c@�@� >e� FH�@hHh=� I�F=� >H�
I�J@>EH� M=� eA@iE=B=hH� @C@� >e,
Mf@F=hH� iEHE�d@A=)� J=�@� M=,

iE@EH� e>HB=� @� G�L�GJ@BJH�A@j� GJ�@�MB��=��
�J@?HheFe�>H�e�G�L�GJ@BJH�@)�ie?=�J>EBe�
@� I�?eA=CA�F� j@g@FHA@�(1)� =M@B� GH>E@c@��
G�E@dH� ��� C=E@A>I@j� JHd@� FAMDJM� 9G�gef=A)�
iEHE=A;�@�IBAPAGA� 9ef@E@)�eA@iE@E@;���fe,
jB=E=Fe� BHC@I@� fJ�F� jH?@F>I@j� >eG�>E=,
Ac@� I�FH� >H� J=MC@IeFe� e� ?Hj=A@M?e� �H�C�,
B=h=)� A=d@Ae� eA�iHh=� e� �Jg=A@M=?)� ?H,
E=�f�C@M?e)� HC@?@A=c@F@� @M� �Jg=A@M?=� @�
E�I>@dA�>E@�M=�d�BHI=�(2)��=�A@c@�GJ@�J=�e�
>=� GH>E@c@�@?=� EJHf=� �=� I�J@>EH� C@dA=�
M=iE@EA=� >JH�>EB=r� J=�A�� ��HC�)� M=iE@EAe�
?=>Ie�>=���g�B=J=FeD@?�k@CEHJ�?)�M=iE@EAH�
JeI=�B@cH�@��feDe��=I�A�M=BJiHEI=�J=�=�AH�,
Gj��A��FH�GJ=hH�cHC�g�EHC=��=�f@�>H�>?=h@C��
GJ��@J=hH�GH>E@c@�=�GJHI��I�oH�9")�$;

�H>E@c@�@� A=FdHiDH� E�I>@dA�� �HCeFe�
A=�AHJBA@�>@>EH?�@�G=JHAj@?=E�MAH��Jg=AH�
9GJH� >BHg=� FHEJe� @� fefJHgH;�� ��JH�� E�g=)�
AHI@� ?�ge� f@E@� I=AcHJ�gHA@�� �=�A@c@� >e�
dH>E�� @MC�oHA@� J=MC@d@E@?� GH>E@�c@��@?=�
@C@� h@j�B@?� ?Hi=B@A=?=)� f@C�� @>E�,
BJH�?HA�� @C@� >=� ?=C@?� GJHI@�@?=� @M?Hne�
HI>G��M@c@F=)� Mf�g� dHg=� FH� AHI=�=� BH�?=� EH,
iI�� @�HAE@k@I�B=E@� >GHc@k@dAH� HkHIEH�
G�FH��@A@j�GH>E@c@�=�9')�+;�

�� MH?L=?=� e� J=MB�Fe� G�L�GJ@BJH�=�
FH� FH�=A� ��� >HIE�J=� GJ@BJH�H� >=� A=FBHD@?�
J@M@I�?� G�� M�J=BLH� J=�A@I=�(7) �� A=i�F�
MH?L@�JHg@>EJeFH�>H�MA=EA��?=h@�fJ�F�>Ce,

d=FHB=� EJ�B=h=� GH>E@c@�@?=� e� ��A�>e� A=�
>EB=JA�� >E=hH)� d=I� @� e� G�L�GJ@BJH�A��
J=MB@FHA@?� JHg@�A@?=� >=� ��fJ�� �Jg=,
A@M�B=A�?� M�J=B>EBHA�?� >Ceof�?�(8)� �=�
J=MC@Ie� ��� =IeEA@j� E�I>@dA@j� HkHI=E=�
I�F@�>H�C=I��e�d=B=Fe)�G�>CH�@cH��eg�EJ=FAH�
HI>G��M@c@FH� A@>I@?� ��M=?=� GH>E@c@�@?=�
dH>E��FH�EHiI��eEBJ�@E@�(1)
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#@L� J=�=� FH� �=� >H� @>G@E=� eE@c=F� GJ�,

kH>@�A=CAH� @MC�oHA�>E@� GH>E@c@�@?=� @�
I�AMe?@J=h=�=CI�j�CA@j�G@D=�A=�keAIc@FH�
FHEJH�I���G�L�GJ@BJH�A@j�J=�A@I=�
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=iH� @>G@E@B=hH� �fejB=E@C�� FH� eM�J=I�

��� ���� G�L�GJ@BJH�A@j� J=�A@I=� ?eiI�g�
G�C=� I�F@� �f=BL=Fe� G�>C�BH� EJ=IE�J@>EH� e�
f@LA�F� GJ�@MB��h@� 9J=�A�� ?H>E�� J=E=J,
EJ=IE�J@>E=;���B��J=�A��?H>E��FH�?H>E��>=�
G�BHD=A@?� J@M@I�?�� �=G�>CHA@� A=� �B�?�
J=�A�?� ?H>Ee� G�JH�� �>E=C@j� G�>C�B=� @�
M=�=E=I=�EJ=IE�J@>EH�BJiH�G�>C�BH�M=iE@EH�
e>HB=�J=MC@d@E@j�G�L�GJ@BJH�A@j�IeCEeJ=�
GJ@?HA�?�GH>E@c@�=����BJH?HA��>e�e�E�Ie�
g��@AH� @MC�oHA@� BHDH?� fJ�Fe� J=MC@d@E@j�
GH>E@c@�=)� Mf�g� dHg=� G�>E�F@� J@M@I� ���
EJ�B=h=����AEJ�CAe�gJeGe�d@A@��FH�+��G�,
L��GJ@BJH�A@�J=�A@I�?eiI�g�G�C=���A@�>e�
�f=BL=C@� G�>C�BH� EJ=IE�J@>EH)� GJ@� dH?e�
A@>e�f@C@�@MC�oHA@�GH>E@c@�@?=�

�J@C@I�?� eM@?=h=� =A=?AHMH� G�GehHA�
FH�=AIHEA@�eG@EA@I�>=�G@E=h@?=�I�F=�>e�>H�
��A�>@C=� A=r� >E=J�>E)� eM@?=hH� =CI�j�C=�
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IHKDJKUHUM�JLFCALAKDBDJHK�HN�DEA�MBNADR�LAB&
MUGAM�BD�^HGX��EABCDE�FGHLHDJHK�BD�^HGXFCBIA�
BKP� GAOUCBG� EABCDE� MUGSAJCCBKIA� JK� HIIUFB&
DJHKBC�EABCDE�MAGSJIAM�NHG�DEA�FUGFHMA�HN�ABGCR�
PADAIDJHK�HN�^HGXAG�M�EABCDE�PJMHGPAGM7

�������� ��FAMDJIJPA��EABCDE��CJSAG��DHWJIJDR7
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�� J=A@F@?� �f�LHh@?=� ��f@FHA@� >e� GeEH?�
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�� >HJe?e� >e� ��JHn@B=A@� G=J=?HEJ@� ke,
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A�EJ=A>kHJ=MH�9���;�9JHkH�JH�AEA=�BJH��A�>E�
Í"�� �zV;)� =>G=JE=E� =?@A��EJ=A>�kHJ=MH� 9�
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9���;�9Í"��ÎÅOZzV;)�=CI=CAH�k�>k=�E=MH�9Í���
�NzV;)� @� j�C@AH>EHJ=MH� 9��2�&��2�� QQWVzV;)�
I�AcHAEJ=c@F=� f@C@Jef@A=r� eIeGA�g� 9���
ÎQWVzV;)��@JHIEA�g�9')��ÎQWVzV;�@�@A�@JHIEA�g�
9�-)��ÎQWVzV;)�GJ�EH@A=�9''&2$�}zV;�@�gCeI�MH�
9")'&+)��QQWVzV;�

���� J=�A@I=� >=� G=E�C�iI@?� A=C=M�?�
�B@j�G=J=?HE=J=���JHn@B=A�FH�G�BJi@A>I@�
=AE@gHA�B@Je>=�jHG=E@E@>=���9*�>�g;�J=�@�
@>ILedHh=� @AkHIc@FH� B@Je>=� jHG=E@E@>=�
�� I=�� ?�geDHg� eMJ�I=� G�JH?HD=F=� �B@j�
G=J=?HE=J=�� ��JH�� *�>�g� I��� J=�A@I=� >=�
k=IE�J�?�J@M@I=�M=�A=>E=A=I�jHG=E@E@>=�#�
9EJ=A>keM@FH�IJB@�@��HJ@B=E=�IJB@�@�j@Je,
JiIH� @AEHJBHAc@FH;)� ��JHnHA=� >e� =AE@EHC=�
GJ�E@B� �B�g� B@Je>=� 9=AE@,*#	;�� �=�A@c@�
>=� G�M@E@BA@?� A=C=M�?� @>ILedHA@� >e� @M�
@>G@E@B=h=�

�B=�J=�A@I=�@M�eM�JI=�@�FH�=A�@M�I�AEJ�,
CAH� gJeGH� I��� I�F@j� >e� ��f@FHA@� G��=c@� ��
�@F=gA�>E@I�B=A�?�=CI�j�C@M?e�@>ILedHA@�
>e� @M� @>G@E@B=h=�� =C=M� *�>�g� e� >HJe?e�
f@�� FH� G�M@E@B=A� I��� FH�A�g� J=�A@I=� @M�
eM�JI=� I�F@� FH� @>ILedHA� @M� @>G@E@B=h=��

j��A��A=BH�HA�?)�@M�eM�JI=�>e�@>ILedHA=�
"�J=�A@I=)�=�@M�I�AEJ�CAH�gJeGH���J=�A@I)�
EH�FH�I�A=d=A�eM�J=I��fejB=E@����-�J=�A@I=)�
=�I�AEJ�CA=�gJeG=�+��J=�A@I=�

�%'(&�&"
�J�>HdA=� >E=J�>E� @>G@E=A@j� J=�A@I=�

f@C=� FH� "-)-�±�)�+� g��@A=)� =� I�AEJ�CAH�
gJeGH� "-)�-±��)2��� �I>G�M@c@�A@� J=�A@�
>E=o�GH>E@c@�@?=�f@��FH���)�2±2)���g��@A=��
�J�>HdA=� g��@ih=� HI>G�M@c@F=� J=MC@,
d@E@?� GH>E@c@�@?=� IJHE=C=� >H� ��� $� ���
+� ?H>Hc@)� =� �AHBA=� ��� $� ��� -� >=E@�� �JH?=�
G��=c@?=� ��f@FHA@?� ��� >EJ=AH� GJH�eMHD=�
GJH� >GJ�B�nHh=� @>G@E@B=h=� ��� eIeGA��
eEJ�iHAH�I�C@d@AH�GH>E@c@�=�e�E�Ie�g��@AH�
jHJf@c@�@�>e�d@A@C@��I��-$w)�@A>HIE@c@�@�
�'w)� =� keAg@c@�@� ��w�� �=�A@c@� >e� A=�
J=�A�?�?H>Ee��>@?�GH>E@c@�@?=)�@MC�oHA@�
@� fec@)� B@fJ=c@F=?=)� @M�eBA@?� g=>�B@?=�
?�E�J=� @� AHG�B�LA@?� IC@?=E>I@?� e>C�,
B@?=�

���=c@���G=J=?HEJ@?=�keAIc@F=�FHEJH�e�
>HJe?e� @>G@E=A@j� J=�A@I=� GJH?=� A=B@c@�
I�AMe?@J=h=� =CI�j�CA@j� G@D=� GJ@I=M=A@�
>e�e�E=fHC@���
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*�C@AH>EHJ=M= X '�'�)�� $-'')�' '��")$$ $�2�)$�
Y< ����)'� �+$)2" ��'�)"- ��+")$�

�J�EH@A@ X -$)�2 -�)2� -$)'� -")+�
Y< ")'+ $)�+ ")-$ 4)��

�CeI�M= X ')�� ')"� ')$" ')$�
Y< �)�- �)�$ �)�� �)+�

��AEJ�CA=�gJeG= N 16 34 �� +�

�IeGA@�f@C@Jef@A X ��)$- �$)"� ��)"' ��)�-
Y< �)2� 2)�- ")�$ +)"�

�@JHIEA@�f@C@Jef@A X ")'' ")'� �)-- ")+�
Y< �)"' �)'- �)�$ �)"$

�A�@JHIEA@�f@C@Jef@A X -)�� ��)2� 2)'- �)"'
Y< ")+� +)�� $)2� ')�'

�
� X ��)-' ��)�� �")2� ��)$�
Y< ')-' ')�$ �)�+ ')��

��� X �')2- �")2" ��)2� �$)��
Y< ��)�2 2)$� �+)'$ ��)�'

��� X ��)�� �')2� "�)�� �+)-�
Y< +)+$ ��)$� "�)�� ��)+"

�CI=CA=�k�>k=E=M= X '2)�' '2)$- +�)2� 59)��
Y< 2)�2 �-)2$ ��)'- �+)��

*�C@AH>EHJ=M= X $$�$)�' $�'�)$+ '���)�� $2��)""
Y< �"-)�� ��++)�' ��+-)$+ ���+)�$

�J�EH@A@ X -")-' -$)�' -+)�� -$)$�
Y< ")�� $)�� ")�$ $)�-

�CeI�M= X ')�� ')+� ')$+ ')'$
Y< �)2� �)"$ �)-+ �)�$

&�\
]��,-�	���������5 ��4���������� ���� � ���������6���%�������������
�4������ ����!��
����6����6����7
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��AcHAEJ=c@F=� eIeGA�g� f@C@Jef@A=� e�
J=�A@I=� eM�JI=� I�F@� A@I=�� AH� I�AMe?@J=Fe�
=CI�j�CA=� G@D=� MA=d=FA�� FH� B@i=� e� ��A�>e�
A=� I�AEJ�CAe� gJeGe� J=�A@I=� 9\Í�)�';�� ��,
AcH�AEJ=c@F=�eIeGA�g�f@C@Jef@A=�e�J=�A@I=�
eM�JI=�I�F@�G�BJH?HA��@C@�>B=I@��=A�I�AMe,
?@J=Fe� =C�I�j�CA=� G@D=� B@i=� FH� AHg�� I���
J=�A@I=� I�AEJ�CAH� gJeGH)� =C@� EH� J=MC@IH�
A@>e�>E=E@>E@dI@�MA=d=FAH�

���� J=�A@I=� eM�JI=� I�F@� =CI�j�CA=�
G@D=� I�AMe?@J=Fe� >B=I�g� �=A=� =IE@BA�>E�
HAM@?=� ���� >E=E@>E@dI@� B@>�I�� MA=d=FA=�
B@i=� FH� I=I�� e� ��A�>e� A=� J=�A@IH� eM�JI=�
I�F@� A@I=�� AH� I�AMe?@J=Fe� =CI�j�CA=� G@D=)�
E=I�� @� e� ��A�>e� A=� �AH� I�F@� G�BJH?HA��
I�AMe?@J=Fe� =CI�j�CA=� G@D=� 9\Í�)��;�� ����
J=�A@I=� I�AEJ�CAH� gJeGH� I�F@� =CI�j�CA=�
G@D=�I�AMe?@J=Fe�>B=I�g��=A=�=IE@BA�>E�����
MA=d=FA��FH�B@i=�AHg��I���J=�A@I=�I�AEJ�CAH�
gJeGH�I�F@�A@I=��AH�I�AMe?@J=Fe�=CI�j�CA=�
G@D=� 9\Í�)�';�� �IE@BA�>E� HAM@?=� ���� I���
J=�A@I=� eM�JI=� I�F@� A@I=�� @C@� >B=I@� �=A�
I�AMe?@J=Fe� =CI�j�CA=� G@D=� B@i=� FH� e�
��A�>e�A=�I�AEJ�CAe�gJeGe)�=C@��BH�J=MC@IH�
A@>e�>E=E@>E@dI@�MA=d=FAH�

�IE@BA�>E� HAM@?=� ���� I��� J=�A@I=�
eM�JI=�I�F@�G�BJH?HA��@C@�>B=I@��=A�I�AMe,
?@J=Fe�=CI�j�CA=�G@D=�B@i=�FH�e���A�>e�A=�
J=�A@IH� I�AEJ�CAH� gJeGH)� =C@� EH� J=MC@IH�
A@>e� >E=E@>E@dI@� MA=d=FAH�� �IE@BA�>E�
HAM@?=��
��I���J=�A@I=�eM�JI=�I�F@�A@I=��
@C@�>B=I@��=A�I�AMe?@J=Fe�=CI�j�CA=�G@D=�
B@i=� FH� e� ��A�>e� A=� J=�A@IH� I�AEJ�CAH�
gJeGH�� �BH� J=MC@IH� A@>e� >E=E@>E@dI@� MA=,
d=FAH�

H?=� >E=E@>E@dI@� MA=d=FAH� J=MC@IH� e�
BJH��A�>E@?=��>E=C@j�G=J=?HE=J=�keAIc@FH�
FHEJH�I=�=�FH�e�G@E=he�A=B@I=�I�AMe?@J=h=�
=CI�j�CA@j�G@D=�I=I��@M?Hne�J=�A@I=�eM�,
JI=�@�I�AEJ�CAH�gJeGH�J=�A@I=)�E=I��@�eAe,
E=J�>B=IH�gJeGH�

���=c@� �� fJ�Fe� @>G@E=A@j� J=�A@I=�
GJH?=� A=B@c@� I�AMe?@J=h=� =CI�j�CA@j�
G@D=�I���I�F@j�>e�G=J=?HEJ@�keAIc@FH�FHEJH�
e� >HJe?e� @MA=�� JHkHJHAEA@j� BJH�A�>E@�
GJ@�I=M=A@�>e�e�E=fHC@�����IE@BA�>E�HAM@?=�
j�C@�AH>EHJ=MH�@>G���FH�JHkHJHAEAH�gJ=A@cH�
I��� FH�A�g� J=�A@I=� eM�JI=� I�F@� G�BJH?HA��
I�AMe?@J=� =CI�j�CA=� G@D=�� ��AcHAEJ=c@FH�
GJ�EH@A=�I���>B@j�J=�A@I=�>e�e�JHkHJHAEA@?�
gJ=A@c=?=)� >E�g=� �B@� G��=c@� A@>e� �=E@�
E=fHC=JA��
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��>E�F@� >E=E@>E@dI@� B@>�I�� MA=d=FA��
BHD=�M=>EeGLHA�>E�=IE@BA�>E@�HAM@?=�����
@MA=��JHkHJHAEA@j�BJH�A�>E@�I���J=�A@I=�
eM�JI=� I�F@� =CI�j�CA=� G@D=� I�AMe?@J=Fe�
>B=I�g��=A=�I=I��e���A�>e�A=�J=�A@IH�eM�JI=�
I�F@�A@I=��AH�I�AMe?@J=Fe�=CI�j�CA=�G@D=)�
E=I��@�e���A�>e�A=��AH�I�F@�=CI�j�CA=�G@D=�
I�AMe?@J=Fe�G�BJH?HA��9\Í�)��;�

��>E�F@� >E=E@>E@dI@� B@>�I�� MA=d=FA��
BHD=� M=>EeGLHA�>E� =IE@BA�>E@� HAM@?=�
���� @MA=�� JHkHJHAEA@j� BJH�A�>E@� e� J=,
�A@I=� I�AEJ�CAH� gJeGH� I�F@� =CI�j�CA=�

G@D=�I�AMe?@J=Fe� >B=I�g��=A=�e���A�>e�A=�
J=�A@IH� @>EH� gJeGH� I�F@� =CI�j�CA=� G@D=�
I�AMe�?@J=Fe� G�BJH?HA�� 9\Í�)��;�� ��>E�F@�
>E=�E@>E@dI@� MA=d=FA�� BHD=� M=>EeGLHA�>E�
=IE@BA�>E@� ���� @MA=�� JHkHJHAEA@j� BJH,
�A�>E@� I��� J=�A@I=� I�AEJ�CAH� gJeGH� I�F@�
G�BJH?HA�� I�AMe?@J=Fe� =CI�j�CA=� G@D=� e�
��A�>e�A=�J=�A@IH�@>EH�gJeGH�I�F@�A@I=��AH�
I�AMe?@J=Fe�=CI�j�CA=�G@D=�9\Í�)�';�

�����>E=C@j�G=J=?HE=J=�keAIc@FH� FHEJH�
E=I�nH� AH?=� >E=E@>E@dI@� MA=d=FAH� J=,
MC@IH� e� M=>EeGLHA�>E@� BJH�A�>E@� @MA=��

&�\
]��.-�	������)�������������6���%�������������
�4������ ����!������6����6�������%�����6�
� �����������5 ��4���������� ���� � �����%���5�������6�
��%�����7

�JeG=�J=�A@I=�@�G=J=?HEJ@�
keAIc@FH�FHEJH

�dH>E=C�>E�I�AMe?@J=h=�=CI�j�C=
@I=� ��BJH?HA� 
B=I@��=A �IeGA�

�M�J=I n 26 59 32 117

�IeGA@�f@C@Jef@A n 4 9 3 16
w �')"2 �')�' �)"- �")+2

�@JHIEA@�f@C@Jef@A n 6 13 7 26
w �")�2 ��)�" ��)2- ��)��

�A�@JHIEA@�f@C@Jef@A n 4 9 3 16
w �')"2 �')�' ")"- �")+2

�
� n 2 5 7 14
w -)+� 2)$- ��)2- ��)�-

��� n 7 11 8 26
w �+)�� �2)+$ �')�� ��)��

��� n 2 5 13 ��
w -)69 2)$- $�)+� �-)��

�CeI�M= n 5 8 4 17
w ��)�" �")'+ ��)'� �$)'"

��AEJ�CA=�gJeG= n 16 34 �� +�

�IeGA@�f@C@Jef@A n 2 2 2 6
w ��)'� ')22 ��)�� ��)��

�@JHIEA@�f@C@Jef@A n 4 4 , 8
w �')�� ��)-+ , �")""

�A�@JHIEA@�f@C@Jef@A n 2 2 2 6
w ��)'� ')22 2�)��� ��)��

�
� n 4 2 2 8
w �')'� ')22 ��)�� �")""

��� n 6 6 2 14
w "-)'� �-)+' ��)�� �")""

��� n , , 4 4
w , , $�)�� +)+-

�CeI�M= n 2 6 , 8
w ��)'� �-)+' , �")""
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JHkHJHAEA@j� I=I�� @M?Hne� J=�A@I=� eM�JI=�
@� I�AEJ�CAH� gJeGH� J=�A@I=)� E=I�� @� eAeE=J�
>B=IH�����B@j�gJeG=�

�"���"��
��G�L�GJ@BJH�@�Mf�g�GJ@?HAH�GH>E@c@�=�

G�>E�F@� G�BHD=A� J@M@I� ��� EJ�B=h=� I�F@�
M=B@>@� ��� J=MC@d@E@j� k=IE�J=)� I=�� iE��
>e� E�I>@dA�>E� GH>E@c@�=)� A=d@A� GJ@?HAH)�
�eo@A=� HI>G�M@c@FH� 9�AHBA=)� g��@ih=)�
eIeGA=;)� =C@� @� GJ@?HAH� ?HJ=� M=iE@EH� A=�
J=�e�9�)���;

�=� J=MC@Ie� ��� �>E=C@j� IC@A@d=J=)�
CHI=J� e� ?H�@c@A@� J=�=� >H� egC=BA�?� >JHDH�
>=� �>�f=?=� fHM� >@?GE�?=� @� k@M@I=CA@j�
MA=I�B=� �f�LHh=�� �=E�� >H� e� IC@A@dI@?�
e>C��B@?=� EH>E�B@� keAIc@FH� FHEJH� I�J@>EH�
e� GJB�?� JH�e� M=� G�EBJ�e� �@F=gA�MH� @� GJ@,
C@I�?��@kHJHAc@F=CAH��@F=gA�MH)�=�e�?H�@,
c@A@� J=�=� M=� J=A�� �EIJ@B=hH� C=EHAEA�g�
�iEHDHh=�FHEJH�I�FH�?�oH�f@E@�G�BHM=A��>=�
J=�A@?�?H>E�?�

�@�?=JIHJ@� HkHIE=� AHIH� jH?@F>IH� >eG,
>E=�AcH� eI=MeFe� A=� J=MC@d@E=� �iEHDHh=� @�
GJHEIC@A@dIH� GJ�?HAH� I�FH� A=>E=Fe� I=��
G�>CH�@c=�hHA�g�GJ���J=�e��Jg=A@M=?���=�=�
FH�e�G@E=he��iEHDHhH�FHEJH)�I=��f@�?=JIHJ@�
HkHIE=� A=FdHiDH� >H� I�J@>EH� f@�jH?@F>I=�
?HJHh=� =IE@BA�>E@� HAM@?=� @� E�� e� >Ced=Fe�
�iEHDHh=�DHC@F=� FHEJHr�=IE@BA�>E@�HAM@?=�
=C=A@A�=?@A�EJ=A>kHJ=MH� 9���;)�=>G=JE=E�
=?@A�EJ=A>kHJ=MH� 9�
�;)� g=?=� gCeE=?@C�
EJ=A>GHGE@�=MH�9���;�@�=CI=CAH�k�>k=E=MH�
e�>HJe?e�(11)

�IE@BA�>E�HAM@?=�����BJC�� FH��>HEL@B�
@A�@I=E�J� �iEHDHh=� FHEJH� 92-w� ��� �'w;)�
=C@��=FH�@�C=oA��G�M@E@BAH�JHMeCE=EH�9'w����
�'w;���MeMHEA��FH��>HEL@B�I=�=�FH�e�G@E=he�
eA�iHhH� =CI�j�C=�(12)� �� GJ@C�g� �B�?H�
g�B�JH�@�A=i@�JHMeCE=E@�I�F@�eI=MeFe��=�FH�
e��fH�gJeGH�J=�A@I=�9@�eM�JIe�@�I�AEJ�CA�F�
gJeG@;� I��� J=�A@I=� I�F@� >B=I��AHBA�� I�,
AMe�?@J=Fe� =CI�j�CA=� G@D=� =IE@BA�>E�
�B�g� HAM@?=� MA=d=FA�� B@i=� e� ��A�>e� A=�
J=��A@IH� I�F@� @j� AH� I�AMe?@J=Fe� >B=I�g�
�=A=�� 
?=EJ=� >H� �=� G�B@iHA=� =IE@BA�>E�
HAM@?=� ���� ?�oH� f@E@� J=A@� f@�?=JIHJ�

�I>@�=E@BA�g� >EJH>=� e� �Jg=A@M?e� @� �=� >H�
hHg�B=�G�B@iHA=�=IE@BA�>E�?�oH�G�BHM=E@�
@� >=� �I>@�=E@BA@?� >EJH>�?� @M=MB=A@?�
HI>G�M@c@F�?�GH>E@c@�@?=�(13)

�=�J=MC@Ie����A=iHg�@>EJ=o@B=h=)���c@D�
�� A=iC=� FH� >E=E@>E@dI@� MA=d=FA�� B@ie�
>JH�he� BJH�A�>E� eIeGA�g� f@C@Jef@A=� @�
�
�,� I=�� @� MA=d=FA�� BHDe� M=>EeGLHA�>E�
G=E�C�iI@j�BJH�A�>E@��B@j�G=J=?HE=J=�I���
EJ=IE�J@>E=� HI>G�A@J=A@j� GH>E@c@�@?=�
e� ��A�>e� A=� I�AEJ�CAe� gJeGe� I�Fe� >e�
d@A@C@� J=�A@c@� B=A� G�L�GJ@BJH�H� &�
HCHIEJ�?�AEHJ@�(14)� ��geDH� FH� �=� FH� BHD=�
@MC��oHA�>E� �Jg=A�jC�JA@?� FH�@hHh@?=�
I�F=� >e� >H�J=A@FH� B@iH�eG�EJHfL=B=C=�I=��
GH>E@c@�@� ��BHC=� ��� G�JH?HD=F=� keA,
Ic@FH� FHEJH�� 	@iHg��@ih=� @MC�oHA�>E�
�Jg=A�jC�JA@?�GH>E@c@�@?=�?�oH���BH>E@�
��� G�JH?HD=F=� keAIc@FH� FHEJH)� G�B@iHAH�
=IE@BA�>E@� HAM@?=� �
�,� ���� @� =CI=CAH�
k�>k=E=MH�e�>HJe?e�9�)��;

�IE@BA�>E� HAM@?=� j�C@AH>EHJ=MH�
�>A�BA@� FH�f@�?=JIHJ�HI>G�M@c@FH��Jg=A�,
k�>k�JA@?� @� I=Jf=?=EA@?� GH>E@c@�@?=�
I�F@� ��B��H� ��� @Aj@f@c@FH� hHg�BH� =IE@,
BA�>E@���G=I)�G�MA=E��FH��=��B=F�f@�?=JIHJ�
AHI=�=� AH� ?�oH� �=� @�HAE@k@IeFH� >ef�IC@,
A@dIH� HkHIEH� HI>G�M@c@FH� �B@?� GH>E@�c@,
�@?=�(15)

��ABHAc@F=�fJ�F��2$���HneA=J��AH��Jg=,
A@M=c@FH� J=�=� �f=BHMeFH� �Jo=BH� dC=A@cH�
�=� �fHMfH�H� =�HIB=E=A� >@>EH?� @A>GHIc@FH�
J=�A@j� ?H>E=� e� G�L�GJ@BJH�@�� =B��@� >H�
�=�J=�A@c@�e�G�L�GJ@BJH�@�@?=Fe�GJ=B���=�
fe�e� @Ak�J?@>=A@� @� I�A>eCE�B=A@� I=I�� e�
BHM@�>=�>B�F�?�M=iE@E�?�@�M�J=BLH?)�E=I��
@�e�BHM@�>=�J@M@c@?=���HneE@?)��eoA@�>e�@�
�=�G�iEeFe�GJ�G@>=AH�?HJH�I�FH�>H���A�>H�
A=�fHMfH�=A�J=��@�M=iE@Ee�>B�g=�M�J=BL=�@�
�=�e�BHM@�>=�E@?�>=J=neFe�>=�G�>C��=BcH?�(16)

'��#C��
�=� f@� >H� >GJHd@C�� iEHEA�� �HC�B=hH�

GH�>E@c@�=� A=� M�J=BLH� J=�A@I=)� I��� @MC�,
oHA@j� J=�A@I=� G�EJHfA=� FH� >BH�fejB=EA=�
@� I�AE@Ae@J=A=� GJ@?HA=� EHjA@dI@j)� C@,
dA@j)� j@g@FHA>I@j)� M=I�A��=BA��=�?@,
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A@>EJ=E@BA@j� @� �Jeg@j� ?HJ=� M=iE@EH� A=�
J=�e��=�f@�>H�>?=h@C=�I�C@d@A=�GH�>E@�c@�=�
I�Fe� J=�A@I� eAH>H� e� �Jg=A@M=?)� =� ?H�@,
c@A>I@j�&�J=�@�J=A�g��EIJ@B=h=��iEHDHh=�
M�J=BL=� J=�A@I=�� �MeMHEA�� B=oAe� eC�ge�
e� >GJHd=B=he� EJ�B=h=� @?=� M�J=B>EBHA�,
B=>G@EA@�J=��I�F@�EJHf=��=��fejB=E@�G�JH��
�feIH�M=�fHMfH�=A�J=��@�@>cJGA��eG�MA=B=hH�
J=�A@I=�>=�J@M@c@?=�J=�A�g�?H>E=�@�?HJ=?=�
M=iE@EH�

��JH�� G�>E�F=h=� A=c@�A=CAH� G�C@E@IH�
M=>A�B=AH� A=� ?HneA=J��A�� e>=gC=iHA@?�
��JH�f=?=)� GJ@� GJ@?HA@� A=BH�HA@j� ?HJ=�
M=iE@EH�G�EJHf=A�FH�E@?>I@�J=��>EJedh=I=�
J=MA@j� GJ�k@C=� 9C@c=� ��g�B�JA@j� M=�
fHMfH�A�>E� @� M�J=LH� e� GJH�eMHDe)� CHI=J=�
>GHc@F=C@>E=� ?H�@c@AH� J=�=)� G�L��GJ@,

BJH�A@j� >EJedh=I=)� E�I>@I�C�g=)� @A>GH,
IE�J=�J=�=�@�E=I���=LH;�@�=IE@BA=�>=J=�h=�
>=?@j� J=�A@I=�� 
=?�� A=� E=F� A=d@A� ?�oH�
>H� e>GHiA�� >GJ�BH>E@� M=iE@E=� M�J=BL=�
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