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TU"VW��V
XYZ[ \]\^_ `^[a_Zb^[ ] c^d [e]eZ[eZa]f
\]_[^_ dYZaY Z[ b][^` gc \_gb]bZfZe Z^[ gh
`^\^c`^caZ^[ b ^ed^^c Y^]`idg_`[ Zc eY^
\]_[^ e_^^ j ke]c`]_` bZl_]m \_gb]bZfZen ^[i
eZm ]eZgc e^aYcZop^[ ]_^ ^qe^c`^` eg a]fapi
f]e^ \_gb]bZfZe Z^[ gh `^\^c`^caZ^[ b ^ed^^c
\]Z_[ gh dg_`[ j X^[e[ p[Zcl r]ff ke_^^e
sgp_c]f `]e] [Ygd eY]e eY^ m ^eYg` \^_i
hg_m [ ]e f^][e ][ d^ff ][ ktuXXvw xy ]l^_i
m ]c z{ | s^fZc^} ^e ]f j z~ � � dYZaY Y][
eY^ b ^[e \pbfZ[Y^` _^[p fe[ hg_ ] [e]eZ[eZa]f
\]_[^_ gc eYZ[ e][} j XY^ [Zm\fZaZen gh eY^
]\\_g]aY m ^]c[ eY^ mg`^f e_]Zc[ gc ~� ����
[^ce^ca^[ Zc pc`^_ �{ m Zcpe^[ j r ZeY ]
b^]m [^]_aY [e_]e^ln \]_[Zcl [\ ^^` a]c b^
Zm\_g�^` eg g�^_ ��� [^ce^ca^[ ] m Zcpe^
d ZeY c^lfZl Zbf^ fg[[ Zc ]aap_]anj

� � VW����V�� 
�^qZa]f Zchg_m ]eZgc Y][ b^^c [Ygdc eg b^ a_paZ]f hg_
m ]cn \]_[Zcl `^aZ[Zgc[ � [paY ][ \_^\g[ZeZgc]fi\Y_][^
]ee]aYm ^ce xhg_ ^q]m\f^ x� Zc`f^ ]c` wggeY z��� j
�gd^�^_ � ^]_fn ]\\_g]aY^[ eg \_gb]bZfZ[eZa \]_[Zcl
xt^_^Z_] ]c` kaY]b^[ z� | y ]l^_m]c ]c` y]_ap[ z �|
�_Z[ag^ ]c` �]__gff z�� agc`ZeZgc^` \_gb]bZfZeZ^[ gc
cgcie^_m Zc]f f]b ^f[ ]c` \]_e gh [\^^aY e]l[ ]fgc^ j
XY^ ktuXXvw \]_[^_ xy ]l^_m ]c z{ | s^fZc^} ^e ]f j
z~ � `g^[ p[^ f^q Za]f Zchg_m ]eZgc � ]c` _^ag�^_[ f]b^f^`
agc[eZep^ce[ Zc r]ff ke_^^e sgp_c]f e^qe d ZeY ]bg�^
�~� ]aap_]an � ][ h]_ ][ d^ }cgd eY^ b^[e \pbfZ[Y^`
_^[pfe[ gc eYZ[ e][} j
XYZ[ \]\^_ `^[a_Zb ^[ ] c^d \]_[^_ dYZaY Z[ mpaY

[Zm\f^_ eY]c ktuXXvw � n^e \ ^_hg_m [ ]e f^][e ][ d^ff
dY^c e_]Zc^` ]c` e^[e^` gc eY^ []m ^ r]ff ke_^^e
sgp_c]f `]e] j XY^ m ^eYg` p[^[ f^q Za]f Zchg_m ]i
eZgc `Z_^aefn bn mg`^fZcl Y^]`img`Z�^_� _^f]eZgc[
b ^ed^^c \]Z_[ gh dg_`[ j �c eYZ[ d]n Ze Z[ [Zm Zf]_ eg
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�Zc} l_]mm]_[ x�]¾^_en ^e ]f j z�� � ]c` `^\^c`^can
l_]mm]_[ Zc l^c^_]f j

¿ À�� ÁV�V�"V���� � ����
XY^ ]Zm gh ] \]_[^_ Z[ eg e]}^ ] e]ll^` [^ce^ca^
][ Zc\pe xhg_ ^q]m\f^ ÂZlp_^ �x]�� ]c` \_g`pa^ ]
\Y_][^i[e_paep_^ e_^^ ][ gpe\pe xÂZlp_^ �xb �� j u
[e]eZ[eZa]f ]\\_g]aY eg eYZ[ \_gbf^m agc[Z[e[ gh edg
agm\gc^ce[ j ÂZ_[e � eY^ ÃÄÅÄÆÃÄÆÇÅÈ É ÊËÌÈ ][[Zlc[ ]
\_gb]bZfZen eg ^�^_n a]c`Z`]e^ \]_[^ e_^^ hg_ ] [^ci
e^ca^ j Âg_m ]ffn� l Z�^c ] [^ce^ca^ Í ]c` ] e_^^ Î � eY^
mg`^f ^[eZm ]e^[ eY^ agc`ZeZgc]f \_gb]bZfZen Ï xÎ ÐÍ � j
XY^ mg[e fZ}^fn \]_[^ pc`^_ eY^ mg`^f Z[ eY^c Ñ

Î ÒÓÔÕ Ö ×ØÙÚ×ÛÜ Ï xÎ ÐÍ � x��
k^agc` � eY^ Ý ÅÞÃÌÞ Z[ ] m ^eYg` hg_ �c`Zcl Î ÒÓÔÕ j

XYZ[ [^aeZgc `^[a_Zb^[ eY^ [e]eZ[eZa]f m g`^f � dYZf^
[^aeZgc � `^[a_Zb ^[ eY^ \]_[^_ j
XY^ }^n eg eY^ [e]eZ[eZa]f m g`^f Z[ eY]e ]cn e_^^

[paY ][ ÂZlp_^ �xb � a]c b^ _^\_^[^ce^` ][ ] [^e gh
ßàáâãäáå ]c` ] [^e gh æâç âèæâèéêâá ][ Zc ÂZli
p_^ �xa� j r^ a]ff eY^ [^e gh b][^ët[ ì � ]c` eY^
[^e gh `^\ ^c`^caZ^[ í | ÂZlp_^ �x`� [Ygd [ ì ]c` í
hg_ eYZ[ ^q]m\f^ j Âg_ eY^ \p_\g[^[ gh gp_ mg`^f �
Î Ö xì îí � � ]c` Ñ
Ï xÎ ÐÍ � Ö Ï xì îí ÐÍ � Ö Ï xì ÐÍ � ï Ï xí ÐÍ î ì � x��
Í Z[ eY^ [^ce^ca^ d ZeY dg_`[ e]ll^` hg_ \]_e gh

[\^^aY j XY]e Z[ � Í Öð xñ � î ò� � î xñ å î òå � óóóxñ ô î òô � õ jÂg_ tök e]llZcl d^ p[^ ] m ]qZmpmi^ce_g\n e]li
l^_ `^[a_Zb^` Zc xw]ec]\]_}Y Z z÷� j XY^ e]ll^_ \^_i
hg_m [ ]e ]_gpc` zø� ]aap_]an gc r]ff ke_^^e sgp_i
c]f X^qe � ]c` Z[ e_]Zc^` gc eY^ �_[e ~� ���� [^ce^ca^[
gh eY^ t^cc X_^^b]c} xy ]_ap[ ^e ]f j z�� j
ù Z�^c Í ]c` ì � eY^ úâæûéâæ áâèüâèéâ ýÍ Z[ `^i

�c^` ][ eY^ [pb[^op^ca^ gh Í dYZaY Z[ hg_m^` bn
_^mg�Zcl \pcaep]eZgc ]c` _^`paZcl ]ff b][^ët[ eg
eY^Z_ Y^]`idg_` ]fgc^ j
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x]�
sgYc �ëët km ZeY�ëët� eY^��X \_^[Z`^ce�ëë gh��ë ��y �ëët� ]ccgpca^`���� YZ[�twt � _^[i
Zlc]eZgc�ëë n^[e^_`]n�ëë j
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D={ Smith announced , announced resignationof IBM ,president of,Smith president ,

        announced yesterday }
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B={ [John Smith] , [the president], [IBM], [his resignation], [yesterday] }

ÂZlp_^ �Ñ uc g�^_�Z^d gh eY^ _^\_^[^ce]eZgc p[^` bn eY^ mg`^f j �à � XY^ e]ll^` [^ce^ca^ | �ß � u a]c`Z`]e^
\]_[^ie_^^ xeY^ ag__^ae gc^� | �é� u `^\^c`^can _^\_^[^ce]eZgc gh xb � j kop]_^ b_]a}^e[ ^cafg[^ b][^ët[
xY^]`[ gh b][^ët[ ]_^ m ]_}^` Zc bgf` � j u__gd [ [Ygd mg`Z�^_ � Y^]` `^\^c`^caZ^[ j k^aeZgc � j� `^[a_Zb^[
Ygd ]__gd [ ]_^ f]b^f^` d ZeY cgcie^_m Zc]f e_Z\ f^[ h_gm eY^ \]_[^ie_^^ j ëgciY^]` dg_`[ d ZeYZc b][^ët[ ]_^
^qafp`^` h_gm eY^ `^\^c`^can [e_paep_^ | �æ � ì � eY^ [^e gh b][^ët[ � ]c` í � eY^ [^e gh `^\ ^c`^caZ^[ � ]_^
^qe_]ae^` h_gm xa� j

XYp[ eY^ _^`pa^` [^ce^ca^ Z[ ]c ]__]n gh dg_`�e]l
\]Z_[ � ýÍ Öð � ýñ � î ýò� � î � ýñå î ýòå � óóó� ýñ	 î ýò	 � õ� dY^_^
Ú 
 � j Âg_ ^q]m\f^ hg_ ÂZlp_^ �x]�
�
à�ç �â � ýÍ Ö
ð �ÍÚ �ò� î� � Ï � î �� Ø������ ò î� � � î ��� î � � � î��ì� î� � Ï � î �×�������� î � ìí � î�Ø���Ù�×ò��� î� � � î �� ��ò�Ø�×� î� � � õ
k^aeZgc[ � j� eg � j~ `^[a_Zb ^ eY^ `^\ ^c`^can mg`^f j

k^aeZgc � j{ eY^c `^[a_Zb^[ eY^ b][^ët mg`^f � dYZaY
p[^[ bZl_]m e]llZcl e^aYcZop^[ [Zm Zf]_ eg xw]m [Y]d
]c` y]_ap[ z{ | �Yp_aY ��� j
 !� "#â $ àççêè% &ú'� "úââá ü' (âüá '&

) âç âèæâèéêâá
XY^ `^\^c`^can mg`^f Z[ fZm Ze^` eg _^f]eZgc[YZ\ [
b ^ed^^c dg_`[ Zc úâæûéâæ [^ce^ca^[ [paY ][ vqi

]m\f^ �j XY^ m ]\\Zcl h_gm e_^^[ eg `^\^c`^can
[e_paep_^[ Z[ a^ce_]f eg eY^ `^\^c`^can mg`^f j �e Z[
`^�c^` Zc edg [e^\[ Ñ

�! Âg_ ^]aY agc[eZep^ce Ï � ð * � óóó*ô õ Zc eY^
\]_[^ e_^^ ] [Zm\f^ [^e gh _p f^[+ Z`^ceZ�^[ dYZaY
gh eY^ aYZf`_^c *, Z[ eY^ -Y^]`iaYZf` . gh Ï j Âg_
^q]m\f^ � // dgpf` b^ Z`^ceZ�^` ][ eY^ Y^]`iaYZf`
gh /0 � ð123 44 44 //õ� 50 dgpf` b^ Z`^ceZ�^`
][ eY^ Y^]`iaYZf` gh 6 � ð/0 50õj �^]`idg_`[
\_g\]l]e^ p\ eY_gplY eY^ e_^^ � ^]aY \]_^ce _^a^Z�i
Zcl Ze[ Y^]`idg_` h_gm Ze[ Y^]`iaYZf` j Âg_ ^q]m\f^ �
Zc 6 � 7/0 508 � 6 l^e[ Ze[ Y^]`idg_` � ×�������� �

9��� ��º�� ��� ����©¡��ºº¤ ¡�� ��· � �� �© �� �»��· �©
®� : ;�º�©�< �¡ �º ³ ®¯ � ³ ����� ��º�� ��� �º�  ���¢ ¡  ¸©¢
¡�� ���¢°� �¢  ¼ £���ª§� � �©�£º�©» ¡�� · ����©» ¼� ·= �©¢ > ¡  ?= ³



h_gm Ze[ Y^]`iaYZf` � eY^ 50 j
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ÂZlp_^ � Ñ t]_[^ e_^^ hg_ eY^ _^`pa^` [^ce^ca^ Zc
vq]m\f^ �j XY^ Y^]`ié# ê�æ gh ^]aY agc[eZep^ce Z[
[Ygdc Zc bgf` j XY^ Y^]`i�'úæ hg_ ^]aY agc[eZep^ce
Z[ [Ygdc Zc \]_^ceY^[^[ j

 ! �^]`img`Z�^_ _^f]eZgc[YZ\ [ ]_^ cgd ^qe_]ae^`
h_gm eY^ e_^^ Zc ÂZlp_^ � j Â Zlp_^ � Zffp[e_]e^[ Ygd
^]aY agc[eZep^ce agce_Zbpe^[ ] [^e gh `^\ ^c`^can _^i
f]eZgc[YZ\[ j 5�1 Z[ Z`^ceZ�^` ][ eY^ Y^]`iaYZf` gh
50 � ð5�1 /0 /0õj XY^ Y^]`idg_`[ gh eY^ edg
ët[ � Ø���Ù�×ò��� ]c` ���ò�Ø�×� � bgeY mg`Zhn eY^
Y^]`idg_` gh eY^ 5�1 � ×�������� j �^\^c`^caZ^[ ]_^
f]b ^f^` bn eY^ mg`Z�^_ cgcie^_m Zc]f � /0 Zc bgeY gh
eY^[^ a][^[ � eY^ \]_^ce cgcie^_m Zc]f � 50 � ]c` �c]ffn
eY^ Y^]`iaYZf` cgcie^_m Zc]f � 5�1 j XY^ e_Z\f^ gh cgci
e^_m Zc]f[ ]e eY^ [e]_e � m Z``f^ ]c` ^c` gh eY^ ]__gd
[\^aZhn eY^ c]ep_^ gh eY^ `^\^c`^can _^f]eZgc[YZ\ �
ð/0 �6 �50õ _^\_^[^ce[ ] [pb � ^aei�^_b `^\^c`^can�
ð00 �/0 �/0õ `^cge^[ \_^\g[ZeZgc]f \Y_][^ mg`Z�i
a]eZgc gh ]c /0 � ]c` [g gc � j
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ÂZlp_^ � Ñ v]aY agc[eZep^ce d ZeY � aYZf`_^c xZc eYZ[
a][^ � Ö �� agce_Zbpe^[ � � � `^\^c`^caZ^[ j
v]aY dg_` Zc eY^ _^`pa^` [^ce^ca^ � d ZeY eY^ ^qi

a^\eZgc gh eY^ [^ce^ceZ]f Y^]` -]ccgpca^` .� m g`Z�^[
^q]aefn gc^ geY^_ dg_` j r^ p[^ eY^ cge]eZgc

�� x� � Ö x�	 î
	 � x��
eg [e]e^ eY]e eY^ � eY dg_` Zc eY^ _^`pa^` [^ce^ca^
Z[ ] mg`Z�^_ eg eY^ �	 eY dg_` � d ZeY _^f]eZgc[YZ\

	 � j �� [e]c`[ hg_ -]__gd h_gm .j 
	 Z[ eY^ e_Z\f^
gh f]b^f[ ]e eY^ [e]_e � m Z``f^ ]c` ^c` gh eY^ ]_i
_gd j Âg_ ^q]m\f^ � ýñ � Ö ÍÚ �ò� Zc eYZ[ [^ce^ca^ �
���� ¡��� º� ��© �º�  £ � ÿ����¢ �� �������©¡�©» � ��°
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]c` ýñ � Ö ×�������� � [g �� x�� Ö x{ î ð/0 �6 �50õ�j
í Z[ cgd `^�c^` ][ eY^ m iep\ f^ gh `^\ ^c`^ci

aZ^[ Ñ í Ö � x�� x�� î�� x�� óóó�� xÚ �� j XY^ mg`^f
][[pm ^[ eY]e eY^ `^\^c`^caZ^[ ]_^ Zc`^\^c`^ce � [g
eY]e Ñ

Ï xí ÐÍ î ì � Ö
	�
	� �

Ï x�� x� � ÐÍ î ì � x~ �

 !  à �éû �àüêè% ) âç âèæâèé! äú'ßàßê�êüêâá
XYZ[ [^aeZgc `^[a_Zb ^[ eY^ d]n Ï x�� x� � ÐÍ î ì � Z[ ^[i
eZm ]e^` j XY^ []m ^ [^ce^ca^ Z[ �^_n pcfZ}^fn eg ]\i
\ ^]_ bgeY Zc e_]ZcZcl ]c` e^[e `]e] � [g d^ c^^` eg
b]a}ig¾ h_gm eY^ ^ceZ_^ [^ce^ca^ agce^qe j r^ b^fZ^�^
eY]e f^qZa]f Zchg_m ]eZgc Z[ a_paZ]f eg ]ee]aYm ^ce `^i
aZ[Zgc[ � [g Ze Z[ c]ep_]f eg agc`ZeZgc gc eY^ dg_`[ ]c`
e]l[ j �^e " b^ eY^ �g a]bpf]_n gh ]ff dg_`[ [^^c Zc
e_]ZcZcl `]e] � # b^ eY^ [^e gh ]ff \]_eighi[\ ^^aY e]l[ �
]c` # $%&' b^ eY^ e_]ZcZcl [^e � ] [^e gh _^`pa^`
[^ce^ca^[ j r^ `^�c^ eY^ hgffgd Zcl hpcaeZgc[ Ñ
( * x �× î )� î �� î �� � hg_ × î � * " � ]c` ) î � * # Z[ eY^

cpmb^_ gh eZm ^[ �× î )� ]c` �� î �� ]_^ [^^c Zc eY^
[]m ^ _^`pa^` [^ce^ca^ Zc e_]ZcZcl `]e] j+ Âg_m ]ffn�

* x �× î )� î �� î �� � Ö,
-. / 0 12345 67� � 889 :; 96 7 <� 5

� = ýÍ >? @ Ö �× î )� î ýÍ >A@ Ö �� î ��B x{�

dY^_^ � xÛ � Z[ ]c Zc`Za]eg_ hpcaeZgc dYZaY Z[ � Zh Û Z[
e_p^ � � Zh Û Z[ h]f[^ j
( * x
 î �× î )� î �� î �� � Z[ eY^ cpmb^_ gh eZm ^[ �× î )�]c` �� î �� ]_^ [^^c Zc eY^ []m^ _^`pa^` [^ce^ca^ Zce_]ZcZcl `]e] � ]c` �× î )� mg`Z�^[ �� î �� dZeY _^f]i

eZgc[YZ\ 
 j Âg_m ]ffn�
* x
 î �× î )� î �� î �� � Ö,
-. / 0 12345 67� � 889 :; 96 7 <� 5

� x ýÍ >? @ Ö �× î )� î ýÍ >A@ Ö �� î �� î �� x? � Ö xA î
 ��

x÷�
( � x
 Ð �× î )� î �� î �� � Z[ eY^ \_gb]bZfZen eY]e �× î )�mg`Z�^[ �� î �� dZeY _^f]eZgc[YZ\ 
 � lZ�^c eY]e �× î )�]c` �� î �� ]\\^]_ Zc eY^ []m ^ _^`pa^` [^ce^ca^ j XY^m ]qZmpmifZ}^fZYgg` ^[eZm ]e^ gh � x
 Ð �× î )� î �� î �� �Z[ Ñ
C� x
 Ð �× î )� î �� î �� � Ö * x
 î �× î )� î �� î �� �* x �× î )� î �� î �� � xø�

r^ a]c cgd m]}^ eY^ hgffgd Zcl ]\\_gq Zm ]eZgc Ñ
Ï x�� x� � Ö x�	 î
	 � Ð Í î ì � D

C� x
	 Ð � ýñ 	 î ýò	 � î � ýñ EF î ýòEF � �G5� � 88	 65 <�	 6H IJ C� x� Ð � ýñ 	 î ýò	 � î � ýñ 5 î ýò5 � �
x��
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dY^_^ � Z[ eY^ [^e gh ]ff e_Z\ f^[ gh cgcie^_m Zc]f[ j XY^
`^cgm Zc]eg_ Z[ ] cg_m]fZ[Zcl h]aeg_ dYZaY ^c[p_^[
eY]e

,
5� � 88	 65 <�	 6H IJ

Ï x�� x� � Ö x? î� � Ð Í î ì � Ö �

Â_gm x~� ]c` x�� Ñ
Ï xí ÐÍ î ì � D xz�

	�
	� �

C� x
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XY^ `^cgm Zc]eg_ gh xz� Z[ agc[e]ce � [g m ]qZm Z[Zcl
Ï xí ÐÍ î ì � g�^_ í hg_ �q^` Í î ì Z[ ^opZ�]f^ce eg m]qi
Zm Z[Zcl eY^ \_g`pae gh eY^ cpm^_]eg_[ � ' xí ÐÍ î ì � j
xXYZ[ agc[Z`^_]bfn [Zm\fZ�^[ eY^ \]_[Zcl \_g a^[[� Ñ
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uc ^[eZm ]e^ b][^` gc eY^ Z`^ceZeZ^[ gh eY^ edg eg}^c[
]fgc^ Z[ \_gbf^m ]eZa j u``ZeZgc]f agce^qe � Zc \]_eZai
pf]_ eY^ _^f]eZ�^ g_`^_ gh eY^ edg dg_`[ ]c` eY^ `Z[i
e]ca^ b ^ed^^c eY^m � d Zff ]f[g [e_gclfn Zc�p^ca^ eY^
fZ}^fZYgg` gh gc^ dg_` mg`ZhnZcl eY^ geY^_ j Âg_ ^qi
]m\f^ agc[Z`^_ eY^ _^f]eZgc[YZ\ b ^ed^^c -[]f^[ . ]c`
eY^ eY_^^ eg}^c[ gh -gh .Ñ
�
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�c eYZ[ [^ce^ca^ -[]f^[ . ]c` -gh . agigaap_ eY_^^

eZm ^[ j XY^ \]_[^ e_^^ Zc e_]ZcZcl `]e] Zc`Za]e^[ ]
_^f]eZgc[YZ\ Zc gcfn gc^ gh eY^[^ a][^[ � [g eY Z[ [^ci
e^ca^ dgpf` agce_Zbpe^ ]c ^[eZm ]e^ gh �+ eY]e eY^
edg dg_`[ ]_^ _^f]e^` j XYZ[ [^^m [ pc_^][gc]bfn fgd
lZ�^c eY]e -[]f^[ gh . Z[ ] [e_gcl agffg a]eZgc j XY^ f]ei
e^_ edg Zc[e]ca^[ gh -gh . ]_^ [g `Z[e]ce h_gm -[]f^[ .
eY]e Ze Z[ pc fZ}^fn eY]e eY^_^ d Zff b ^ ] `^\ ^c`^canj
XYZ[ [pll^[e[ eY]e `Z[e]ca^ Z[ ] a_paZ]f �]_Z]bf^

dY^c `^aZ`Zcl dY^eY^_ edg dg_`[ ]_^ _^f]e^` j �e Z[
Zcafp`^` Zc eY^ mg`^f bn `^�cZcl ]c ^qe_] -`Z[e]ca^ .
�]_Z]bf^ � � � ]c` ^qe^c`Zcl * � � ]c` C� eg Zcafp`^
eY Z[ �]_Z]bf^ j Âg_ ^q]m\f^ � * x �× î )� î �� î �� î� � Z[eY^ cpmb^_ gh eZm ^[ �× î )� ]c` �� î �� ]\\^]_ Zc eY^[]m ^ [^ce^ca^ ]e ] `Z[e]ca^ � ]\]_e j x��� Z[ eY^c
m ]qZm Z[^` Zc[e^]` gh x��� Ñ
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u [Zm\f^ ^q]m\f^ gh � 	 6EF dgpf` b^ � 	 6EF Ö �	 � � j
�gd^�^_ � geY^_ h^]ep_^[ gh ] [^ce^ca^ � [paY ][ \pcai
ep]eZgc � ]_^ ]f[g p[^hp f dY^c `^aZ`Zcl Zh edg dg_`[

]_^ _^f]e^` j r^ Y]�^ `^�^fg\^` ] Y^p_Z[eZa -`Z[i
e]ca^ . m^][p_^ dYZaY e]}^[ [^�^_]f [paY h^]ep_^[ Zceg
]aagpce XY^ ap__^ce `Z[e]ca^ m ^][p_^ � 	 6EF Z[ eY^agmbZc]eZgc gh ÷ h^]ep_^[ � g_ op^[eZgc[ xd^ mgeZ�]e^
eY^ aYgZa^ gh eY^[^ op^[eZgc[ op]fZe]eZ�^fn � [^aeZgc ~
lZ�^[ op]ceZe]eZ�^ _^[p fe[ [Ygd Zcl eY^Z_ m^_Ze� Ñ

�ûâáüê'è � �g^[ eY^ �	 eY dg_` \_^a^`^ g_ hgffgd
eY^ � eY dg_`� vclfZ[Y Z[ ] f]clp]l^ d ZeY [e_gcl
dg_` g_`^_ � [g eY^ g_`^_ gh eY^ edg dg_`[ Zc [p_h]a^
e^qe d Zff af^]_fn ]¾^ae eY^Z_ `^\ ^c`^can [e]eZ[eZa[ j

�ûâáüê'è  u_^ eY^ �	 eY dg_` ]c` eY^ � eY dg_`
]`� ]a^ce� vclfZ[Y Z[ f]_l^fn _ZlYeib_]caYZcl ]c`
Y^]`iZc ZeZ]f � dYZaY f^]`[ eg ] f]_l^ \_g\g_eZgc gh `^i
\ ^c`^caZ^[ b^Zcl b^ed^^c ]`� ]a^ce dg_`[ � j X]bf^ �
[Ygd [ �p[e Ygd fg a]f m g[e `^\^c`^caZ^[ ]_^ j

� Z[e]ca^ � 
 � 
 { 
 ��
t^_a^ce]l^ ø~ j� �÷ j� z{ j÷ zz j�

X]bf^ �Ñ t^_a^ce]l^ gh `^\ ^c`^caZ^[ �[ j `Z[e]ca^ b ^i
ed^^c eY^ Y^]` dg_`[ Zc�gf�^` j XY^[^ �lp_^[ agpce
b][^ët[ ][ ] [Zclf^ dg_` � ]c` ]_^ e]}^c h_gm r ks
e_]ZcZcl `]e] j

ëpmb^_ gh �^_b[ � ðÖ � ðÖ�
t^_a^ce]l^ z~ j� z� j� zz j�

X]bf^ � Ñ t^_a^ce]l^ gh `^\ ^c`^caZ^[ �[ j cpmb^_ gh
�^_b[ b ^ed^^c eY^ Y^]` dg_`[ Zc�gf�^` j

�ûâáüê'è � �[ eY^_^ ] �^_b b^ed^^c eY^ �	 eY dg_`
]c` eY^ � eY dg_`� �gc`ZeZgc Zcl gc eY^ ^q]ae `Z[i
e]ca^ b ^ed^^c edg dg_`[ bn m ]}Zcl � 	 6EF Ö �	 � �
f^]`[ eg [^�^_^ [\]_[^ `]e] \_gbf^m [ j �pe X]bf^ �
[Ygd [ eY^ c^^` eg m ]}^ �c^_ `Z[e]ca^ `Z[eZcaeZgc[
eY]c �p[e dY^eY^_ edg dg_`[ ]_^ ]`� ]a^ce j �gc[Z`^_
eY^ \_^\g[ZeZgc [ -eg .� -Zc . ]c` -gh . Zc eY^ hg ffgd Zcl
[^ce^ca^ Ñ
�
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XY^ \_^\g[ZeZgc[ . m]Zc a]c`Z`]e^[ hg_ ]ee]aYm ^ce
dgpf` ]\\^]_ eg b^ eY^ \_^�Zgp[ �^_b � -_g[^ .� ]c`
eY^ b][^ët Y^]`[ b ^ed^^c ^]aY \_^\g[ZeZgc ]c` eYZ[
�^_b j XY^n ]_^ f^[[ fZ}^fn eg mg`Zhn ] mg_^ `Z[e]ce
�^_b [paY ][ -^[a]\^` .j )p^[eZgc � ]ffgd [ eY^ \]_[^_
eg \_^h^_ m g`Z�a]eZgc gh eY^ mg[e _^a^ce �^_b � ^¾^ai
eZ�^fn ]cgeY^_ � d^]}^_ \_^h^_^ca^ hg_ _ZlYeib_]caYZcl
[e_paep_^[ j X]bf^ � [Ygd [ eY]e z~� gh `^\ ^c`^caZ^[
`g cge a_g[[ ] �^_b � lZ�Zcl ^m\Z_Za]f ^�Z`^ca^ eY]e
op^[eZgc � Z[ p[^hpf j
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�ûâáüê'èá � � � àèæ �
( u_^ eY^_^ � � �� � � g_ mg_^ eY]c � -agmm][ . b^i
ed^^c eY^ �	 eY dg_` ]c` eY^ � eY dg_`� xu ff
[nmbgf[ e]ll^` ][ ] -�. g_ -Ñ. ]_^ agc[Z`^_^` eg
b ^ -agmm][ .� j

( �[ eY^_^ ] -agmm] . Zmm^`Z]e^fn hgffgd Zcl eY^
�_[e gh eY^ �	 eY dg_` ]c` eY^ � eY dg_`�

( �[ eY^_^ ] -agmm] . Zmm^`Z]e^fn \_^a^`Zcl eY^
[^agc` gh eY^ �	 eY dg_` ]c` eY^ � eY dg_`�

t^g\f^ �c` eY]e \pcaep]eZgc Z[ ^qe_^m^fn p[^hpf
hg_ Z`^ceZhn Zcl \Y_][^ [e_paep_^ � ]c` eY^ \]_[^_ `^i
[a_Zb ^` Y^_^ ]f[g _^fZ^[ gc Ze Y^]�Zfnj �gmm][ ]_^
cge agc[Z`^_^` eg b ^ dg_`[ g_ mg`Z�^_[ Zc eY^ `^i
\ ^c`^can mg`^f � bpe eY^n `g lZ�^ [e_gcl Zc`Za]i
eZgc[ ]bgpe eY^ \]_[^ [e_paep_^ j )p^[eZgc[ ~ � { ]c`
÷ ]ffgd eY^ \]_[^_ eg p[^ eYZ[ Zchg_m ]eZgc j
 !� (çàúáâ ) àüà
XY^ m]qZmpm fZ}^fZYgg` ^[eZm ]eg_ Zc xø� Z[
fZ}^fn eg b ^ \f]lp^` bn [\]_[^ `]e] \_gbf^m [ �
* x � ýñ 	 î ýò	 � î � ýñ EF î ýòEF � î� 	 6EF � m ]n b^ egg fgd eg lZ�^
] _^fZ]bf^ ^[eZm ]e^ � g_ dg_[^ [eZff Ze m ]n b^ �^_g
f^]�Zcl eY^ ^[eZm ]e^ pc`^�c^` j x�gffZc[ ]c` �_gg}[
z{� `^[a_Zb ^[ Ygd ] b]a}^`ig¾ ^[eZm ]eZgc [e_]e^ln Z[
p[^` hg_ m ]}Zcl \_^\g[ZeZgc]f \Y_][^ ]ee]aYm ^ce `^i
aZ[Zgc[ j XY^ Z`^] Z[ eg b]a}ig¾ eg ^[eZm ]e^[ b][^` gc
f^[[ agce^qe j �c eYZ[ a][^ � f^[[ agce^qe m^]c[ fgg}Zcl
]e eY^ tök e]l[ _]eY^_ eY]c eY^ [\^aZ�a dg_`[ j
XY^_^ ]_^ hgp_ ^[eZm ]e^[ � � � � � å � � + ]c` � � �b][^` _^[\ ^aeZ�^fn gc Ñ �� bgeY dg_`[ ]c` bgeY e]l[ |

�� ýñ 	 ]c` eY^ edg tök e]l[ | �� ýñ EF ]c` eY^ edg
tök e]l[ | ~� eY^ edg tök e]l[ ]fgc^ j
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v[eZm ]e^[ � ]c` � agm\^e^ � hg_ ] lZ�^c \]Z_ gh
dg_`[ Zc e^[e `]e] bgeY ^[eZm ]e^[ m ]n ^q Z[e ]c`
eY^n ]_^ ^op]ffn -[\ ^aZ� a . eg eY^ e^[e a][^ ^q]m\f^ j
x�gffZc[ ]c` �_gg}[ z{� [pll^[e[ eY^ hg ffgd Zcl d]n
gh agmbZcZcl eY^m � dYZaY h]�gp_[ eY^ ^[eZm ]e^ ]\i
\ ^]_Zcl mg_^ ghe^c Zc e_]Zc Zcl `]e] Ñ
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XYZ[ lZ�^[ eY_^^ ^[eZm ]e^[ Ñ � � � � å+ ]c` � � � ][Zm Zf]_ [Zep]eZgc eg e_Zl_]m f]clp]l^ mg`^fZcl hg_
[\^^aY _^aglcZeZgc xs^fZc^} z�� � dY^_^ eY^_^ ]_^ e_Zi
l_]m � b Zl_]m ]c` pcZl_]m ^[eZm ]e^[ j xs^fZc^} z��
`^[a_Zb^[ ] `^f^e^` Zce^_\gf]eZgc m ^eYg` dYZaY agm i
bZc^[ eY^[^ ^[eZm ]e^[ eg lZ�^ ] -[mggeY . ^[eZm ]e^ �
]c` eY^ mg`^f p[^[ ] �]_Z]eZgc gh eY Z[ Z`^] Ñ
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xs^fZc^} z�� `^[a_Zb^[ Ygd eg �c` ! �]fp^[
Zc x�{� ]c` x�÷� dYZaY m ]qZm Z[^ eY^ fZ}^fZYgg` gh
Y^f`igpe `]e] j r^ Y]�^ e]}^c ] [Zm\f^_ ]\\_g]aY �
c]m^fn Ñ
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XY^[^ ! �]fp^[ Y]�^ eY^ `^[Z_^` \_g\^_en gh Zca_^][i
Zcl ][ eY^ `^cgm Zc]eg_ gh eY^ mg_^ -[\^aZ�a . ^[eZi
m ]eg_ Zca_^][^[ j r^ eYZc} eY]e ] \_g\^_ Zm\f^m ^ci
e]eZgc gh `^f^e^` Zce^_\gf]eZgc Z[ fZ}^fn eg Zm\_g�^
_^[pfe[ � ]feYgplY b][Zcl ^[eZm ]e^[ gc agig aap__^ca^
agpce[ ]fgc^ Y][ eY^ ]`�]ce]l^ gh _^`pa^` e_]ZcZcl
eZm ^[ j
 !� "#â "àáâãä $'æâ �
XY^ g�^_]ff m g`^f dgpf` b^ [Zm\f^_ Zh d^ agpf` `g
d ZeYgpe eY^ b][^ët mg`^f ]c` h_]m ^ ^�^_neY Zcl Zc
e^_m [ gh `^\^c`^caZ^[ j �gd^�^_ eY^ b][^ët mg`^f
Z[ c^^`^` hg_ edg _^][gc[ j Â Z_[e � dYZf^ ]`� ]a^can b^i
ed^^c dg_`[ Z[ ] lgg` Zc`Za]eg_ gh dY^eY^_ eY^_^
Z[ [gm^ _^f]eZgc[YZ\ b ^ed^^c eY^m � eYZ[ Zc`Za]eg_
Z[ m ]`^ [pb[e]ceZ]ffn [e_gcl^_ Zh b][^ët[ ]_^ _^i
`pa^` eg ] [Zclf^ dg_` j k^agc` � Ze m ^]c[ eY]e
dg_`[ Zce^_c]f eg b][^ët[ ]_^ cge Zcafp`^` Zc eY^
agig aap__^ca^ agpce[ Zc e_]ZcZcl `]e] j öeY^_d Z[^ �



Zc ] \Y_][^ fZ}^ -XY^ k^ap_ZeZ^[ ]c` vqaY]cl^ �gm i
m Z[[Zgc afg[^` n^[e^_`]n .� \_^img`Zhn Zcl cgpc[ fZ}^
-k^ap_ZeZ^[ . ]c` -vqaY]cl^ . dgpf` b^ Zcafp`^` Zc agi
g aap__^ca^ agpce[ � dY^c Zc \_]aeZa^ eY^_^ Z[ cg d]n
eY]e eY^n a]c mg`Zhn dg_`[ gpe[Z`^ eY^Z_ b][^ëtj
XY^ b][^ët mg`^f a]c b^ �Z^d^` ][ e]llZcl

eY^ l]\[ b ^ed^^c dg_`[ d ZeY Í xò×Øò� � * x�� ò����� �
� x��� � ì x�òñ ��� � g_ � x� AA� [nmbgf[ � _^[\^aeZ�^fn
m ^]cZcl eY]e eY^ l]\ Z[ ]e eY^ [e]_e gh ] ì ×��� Ï �
agceZcp^[ ] ì ×��� Ï � Z[ ]e eY^ ^c` gh ] ì ×��� Ï � Z[
b ^ed^^c edg ]`� ]a^ce )×��� Ï [ � g_ Z[ b^ed^^c edg
dg_`[ dYZaY ]_^ bgeY cge Zc ì ×��� Ï � j r^ a]ff eY^
l]\ b^hg_^ eY^ �eY dg_` � , x] [^ce^ca^ d ZeY � dg_`[
Y][ � � � l]\[� j Âg_ ^q]m\f^ �
> sgYc km ZeY @ > eY^ \_^[Z`^ce @ gh > ��y @ Y][ ]ci
cgpca^` > YZ[ _^[Zlc]eZgc @ > n^[e^_`]n @ �
sgYc  km ZeY " eY^  \_^[Z`^ce � gh ( ��y � Y][
ã ]ccgpca^` ( YZ[  _^[Zlc]eZgc " n^[e^_`]n
XY^ b][^ët mg`^f agc[Z`^_[ eY^ dg_`[ `Z_^aefn eg

eY^ f^he ]c` _ZlYe gh ^]aY l]\ � ]c` dY^eY^_ eY^_^ Z[
] agmm] b^ed^^c eY^ edg dg_`[ xd^ d_Ze^ �, Ö �
Zh eY^_^ Z[ ] agmm] � �, Ö � geY^_d Z[^� j t_gb]bZfZen
^[eZm ]e^[ ]_^ b][^` gc agpce[ gh agc[^apeZ�^ \]Z_[ gh
dg_`[ Zc ûèúâæûéâæ e_]ZcZcl `]e] [^ce^ca^[ � dY^_^
b][^ët bgpc`]_Z^[ `^�c^ dY^eY^_ l]\[ h]ff Zceg eY^
Í � * � � � ì g_ � a]e^lg_Z^[ j XY^ \_gb]bZfZen gh
] b][^ët [^op^ca^ Zc ]c pc_^`pa^` [^ce^ca^ Í Z[
eY^c Ñ �
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XY^ ^[eZm ]eZgc m ^eYg` Z[ ]c]fglgp[ eg eY]e `^i
[a_Zb ^` Zc eY^ [\]_[^ `]e] [^aeZgc gh eY Z[ \]\^_ j XY^
m ^eYg` Z[ [Zm Zf]_ eg eY]e `^[a_Zb^` Zc xw]m [Y]d ]c`
y]_ap[ z{ | �Yp_aY ��� � dY^_^ b][^ët `^e^aeZgc Z[
]f[g h_]m ^` ][ ] e]llZcl \_gbf^m j
 !� (û�� àú! '& ü#â $'æâ �
XY^ \_gb]bZfZen gh ] \]_[^ e_^^ Î � lZ�^c ] [^ce^ca^
Í � Z[ Ñ

Ï xÎ ÐÍ � Ö Ï xì î í ÐÍ � Ö Ï xì ÐÍ � ï Ï xí ÐÍ î ì �
XY^ `^cgm Zc]eg_ Zc vop]eZgc xz� Z[ cge ]aepi

]ffn agc[e]ce hg_ `Z¾^_^ce b][^ët [^op^ca^[ � bpe d^
m ]}^ eYZ[ ]\\_gq Zm ]eZgc hg_ eY^ []}^ gh ^� aZ^can
]c` [Zm\fZaZenj �c \_]aeZa^ eYZ[ Z[ ] lgg` ]\\_gq Zm ]i
eZgc b^a]p[^ mg[e b][^ët bgpc`]_Z^[ ]_^ �^_n d^ff
`^�c^` � [g \]_[^[ dYZaY Y]�^ YZlY ^cgplY Ï xì ÐÍ �
eg b ^ ]mgcl eY^ YZlY^[e [ag_Zcl \]_[^[ hg_ ] [^ci
e^ca^ e^c` eg Y]�^ Z`^ceZa]f g_ �^_n [Zm Zf]_ b][^ët[ j
t]_[^[ ]_^ _]c}^` bn eY^ hgffgd Zcl op]ceZen � Ñ

CÏ xì ÐÍ � ï' xí ÐÍ î ì � x���
vop]eZgc[ x�z� ]c` x��� `^�c^ CÏ xì ÐÍ � ]c`' xí ÐÍ î ì � j XY^ \]_[^_ �c`[ eY^ e_^^ dYZaY m]qi
Zm Z[^[ x��� [pb � ^ae eg eY^ Y]_` agc[e_]Zce eY]e `^i
\ ^c`^caZ^[ a]ccge a_g[[ j

� �© ¼��¡ �� �º�  · ¢�º ¡�� ��¡  ¼ �©��¤ �� ¢��¡� ©� �
� � �© ¡�� ¡��� � ����� ���  ¼ ¡�� ¼ �· � 	� P ´ � ³ �����©¡� ¢���� �© �¢¢�¡� ©�º ¡��· � 
� �� �> � = � � �©¡  �Q¬ � ³

 !� ('� â 
ûúü#âú  �çú'�â� âèüá ü' ü#â
$'æâ �

XYZ[ [^aeZgc `^[a_Zb ^[ edg mg`Z�a]eZgc[ dYZaY Zm i
\_g�^ eY^ mg`^f .[ \^_hg_m ]ca^ j
( �c ]``ZeZgc eg agc`ZeZgcZcl gc dY^eY^_ `^\ ^ci

`^caZ^[ a_g[[ agmm][ � ] [Zclf^ agc[e_]Zce agca^_cZcl
\pcaep]eZgc Z[ Zce_g`pa^` j �h hg_ ]cn agc[eZep^ce �
Zc eY^ aY]_e � � 7 �� � � ��8 edg gh Ze[ aYZf`_^c
� ]c` � ]_^ [^\]_]e^` bn ] agmm] � eY^c eY^ f][e
dg_` Zc � mp[e b ^ `Z_^aefn hgffgd^` bn ] agmm] � g_
mp[e b ^ eY^ f][e dg_` Zc eY^ [^ce^ca^ j �c e_]ZcZcl
`]e] z÷� gh agmm][ hgffgd eY Z[ _pf^ j XY^ _pf^ ]f[g
Y][ eY^ b^c^�e gh Zm\_g�Zcl ^� aZ^can bn _^`paZcl
eY^ cpmb^_ gh agc[eZep^ce[ Zc eY^ aY]_e j
( XY^ mg`^f d^ Y]�^ `^[a_Zb ^` eYp[ h]_ e]}^[ eY^[Zclf^ b^[e [^op^ca^ gh e]l[ h_gm eY^ e]ll^_ � ]c`

Ze Z[ af^]_ eY]e eY^_^ Z[ \ge^ceZ]f hg_ b ^ee^_ Zce^l_]i
eZgc gh eY^ e]ll^_ ]c` \]_[^_ j r^ Y]�^ e_Z^` edg
mg`Z� a]eZgc[ j Â Z_[e � eY^ ap__^ce ^[eZm ]eZgc m^eYi
g`[ e_^]e g aap__^ca^[ gh eY^ []m ^ dg_` d ZeY `Z¾^_i
^ce tök e]l[ ][ ^¾^aeZ�^fn `Z[eZcae en\ ^[ j X]l[ a]c
b^ Zlcg_^` dY^c f^q Za]f Zchg_m]eZgc Z[ ]�]Zf]bf^ bn
`^�cZcl

* x× î �� Ö ,
Ò 6�I�

* x �× î )� î �� î �� � x� ��

dY^_^ # Z[ eY^ [^e gh ]ff e]l[ j �^ca^ * x× î �� Z[ eY^
cpmb^_ gh eZm ^[ eY]e eY^ dg_`[ × ]c` � g aap_ Zc
eY^ []m ^ [^ce^ca^ � Zlcg_Zcl eY^Z_ e]l[ j XY^ geY^_
`^�cZeZgc[ Zc x��� ]_^ [Zm Zf]_fn _^`^�c^` � d ZeY tök
e]l[ gcfn b^Zcl p[^` dY^c b]a}Zcl g¾ h_gm f^q Za]f
Zchg_m ]eZgc j XYZ[ m ]}^[ eY^ \]_[^_ f^[[ [^c[ZeZ�^ eg
e]llZcl ^__g_[ j
k^agc` � hg_ ^]aY dg_` ñ , eY^ e]ll^_ a]c \_g�Z`^eY^ `Z[e_ZbpeZgc gh e]l \_gb]bZfZe Z^[ Ï xò , ÐÍ � xlZ�^c

eY^ \_^�Zgp[ edg dg_`[ ]_^ e]ll^` ][ Zc eY^ b ^[e
g�^_]ff [^op^ca^ gh e]l[� _]eY^_ eY]c �p[e eY^ �_[e
b ^[e e]l j XY^ [ag_^ hg_ ] \]_[^ Zc ^op]eZgc x��� eY^c
Y][ ]c ]``ZeZgc]f e^_m � � ô,� � Ï xò , ÐÍ � � eY^ \_g`pae gh\_gb]bZfZeZ^[ gh eY^ e]l[ dYZaY Ze agce]Zc[ j
�`^]ffn d^ dgpf` fZ}^ eg Zce^l_]e^ tök e]llZcl

Zceg eY^ \]_[Zcl mg`^f _]eY^_ eY]c e_^]eZcl Ze ][ ]
[^\]_]e^ [e]l^ j XYZ[ Z[ ]c ]_^] hg_ hpep_^ _^[^]_aY j
� À�� ��W"� � T���W�V��
XY^ \]_[Zcl ]flg_ZeYm Z[ ] [Zm\f^ bgeegmip\ aY]_e
\]_[^_ j XY^_^ Z[ cg l_]mm]_ ][ [paY � ]feYgplY
Zc \_]aeZa^ ]cn `^\^c`^can d ZeY ] e_Z\f^ gh cgci
e^_m Zc]f[ dYZaY Y][ cge b ^^c [^^c Zc e_]ZcZcl
`]e] d Zff l^e �^_g \_gb]bZfZenj XYp[ eY^ \]_[^_
[^]_aY^[ eY_gplY eY^ [\]a^ gh ]ff e_^^[ d ZeY cgci
e^_m Zc]f e_Z\ f^[ [^^c Zc e_]ZcZcl `]e] j t_gb]bZfZe Z^[
gh b][^ët[ Zc eY^ aY]_e ]_^ a]fapf]e^` p[Zcl x�z� �
dYZf^ \_gb]bZfZe Z^[ hg_ geY^_ agc[eZep^ce[ ]_^ `^_Z�^`
h_gm eY^ `^\^c`^caZ^[ ]c` b][^ët[ eY]e eY^n agci
e]Zc j u `nc]m Za \_gl_]mm Zcl ]flg_ZeYm Z[ p[^` Ñ
Zh edg \_g\g[^` agc[eZep^ce[ [\]c eY^ []m ^ [^e gh
dg_`[ � Y]�^ eY^ []m ^ f]b ^f � Y^]` � ]c` `Z[e]ca^ h_gm



yö�v� 
 ~� rg_`[ x��~{ [^ce^ca^[� 
 ��� rg_`[ x�~ �÷ [^ce^ca^[�
�w �t ��[ � ��[ 
 � ��[ �w �t ��[ � ��[ 
 � ��[

x�� �~ jz� �~ jz� �j�� {ø j�� �� j�� �~ j�� �~ j�� �j{� {~ jø� øø j��
x�� �{ j~� �{ j{� �j� � {� j~� �� j~� �~ j�� �~ j�� �j~ � {{ jz� øz j~�
x�� �{ j{� �{ jø� �j�z {z j{� �� j÷� �{ j�� �{ j�� �j�z {÷ j�� øz j÷�
x~� �{ j�� �÷ j�� �j�~ {z jz� �� j÷� �{ j�� �{ jø� �j�� {ø j�� �� j��

ktuXXvw �~ j÷� �~ jz� �j�÷ {÷ j÷� � �j~� �~ j�� �~ j�� �j~÷ {~ j�� ø� j��

X]bf^ � Ñ w^[pfe[ gc k^aeZgc �� gh eY^ r ks X_^^b]c} j ��� Z[ eY^ b][Za m g`^f | � � Z[ eY^ b][Za m g`^f
d ZeY eY^ \pcaep]eZgc _p f^ `^[a_Zb ^` Zc [^aeZgc � jø | ��� Z[ m g`^f x�� d ZeY tök e]l[ Zlcg_^` dY^c f^q Za]f
Zchg_m ]eZgc Z[ \_^[^ce | ��� Z[ m g`^f x�� d ZeY \_gb]bZfZen `Z[e_ZbpeZgc[ h_gm eY^ tök e]ll^_ j ����ä Ö
f]b^f^` _^a]ff�\_^aZ[Zgc j  " á Z[ eY^ ]�^_]l^ cpmb^_ gh a_g[[Zcl b_]a}^e[ \^_ [^ce^ca^ j �  " á � 
 �  " á
]_^ eY^ \ ^_a^ce]l^ gh [^ce^ca^[ d ZeY � g_ 
 � a_g[[Zcl b_]a}^e[ _^[\ ^aeZ�^fnj

VBD

announced his resignation

NPVBD

announced his resignation

NP

VP

Score=S1 Score=S2

P(<np,vp,vbd> | resignation, announced)

Score = S1 * S2 *
P(Gap=S | announced, his) *

ÂZlp_^ ~ Ñ � Z]l_]m [Ygd Zcl Ygd edg agc[eZep^ce[�gZc eg hg_m ] c^d agc[eZep^ce j v]aY g\^_]eZgc lZ�^[
edg c^d \_gb]bZfZen e^_m [ Ñ gc^ hg_ eY^ b][^ët l]\
e]l b^ed^^c eY^ edg agc[eZep^ce[ � ]c` eY^ geY^_ hg_
eY^ `^\^c`^can b^ed^^c eY^ Y^]` dg_`[ gh eY^ edg
agc[eZep^ce[ j
eY^ Y^]` eg eY^ f^he ]c` _ZlYe ^c` gh eY^ agc[eZep^ce �
eY^c eY^ fgd^_ \_gb]bZfZen agc[eZep^ce a]c b^ []h^fn
`Z[a]_`^` j Â Zlp_^ ~ [Ygd [ Ygd agc[eZep^ce[ Zc eY^
aY]_e agmbZc^ Zc ] bgeegm ip\ m ]cc^_ j
� � �"��V"
XY^ \]_[^_ d][ e_]Zc^` gc [^aeZgc[ �� i � � gh eY^ r]ff
ke_^^e sgp_c]f \g_eZgc gh eY^ t^cc X_^^b]c} xy ]_i
ap[ ^e ]f j z�� x]\\_gq Zm ]e^fn ~� ���� [^ce^ca^[� � ]c`
e^[e^` gc [^aeZgc �� x� �~ �÷ [^ce^ca^[� j Âg_ agm\]_Zi
[gc ktuXXvw xy ]l^_m ]c z{ | s^fZc^} ^e ]f j z~ � d][
]f[g e^[e^` gc [^aeZgc �� j r^ p[^ eY^ tuwkv�u�
m^][p_^[ x� f]a} ^e ]f j z �� eg agm\]_^ \^_hg_m ]ca^ Ñ
�àß â �âæ äúâéêáê'è ���Ú )�Ø �� ��ØØ��ò ����ò�ò��� ò� �� � Ø�� ���� � ×Ø ����Ú )�Ø �� ����ò�ò��� ò� �� � Ø�� ���� � ×Ø��
�àß â �âæ � âéà �� ���Ú )�Ø �� ��ØØ��ò ����ò�ò��� ò� �� � Ø�� ���� � ×Ø ����Ú )�Ø �� ����ò�ò��� ò� �� òØ��)×�? � ×Ø ��
 ú'ááêè% " úàé�âüá � cpmb^_

gh agc[eZep^ce[ dYZaY �Zgf]e^ agc[eZep^ce bgpc`i
]_Z^[ d ZeY ] agc[eZep^ce Zc eY^ e_^^b]c} \]_[^ j
Âg_ ] agc[eZep^ce eg b ^ -ag__^ae . Ze mp[e [\]c eY^

[]m ^ [^e gh dg_`[ xZlcg_Zcl \pcaep]eZgc � Z j^ j ]ff egi
}^c[ e]ll^` ][ agmm][ � agfgc[ g_ opge^[� ]c` Y]�^
eY^ []m ^ f]b ^f�� ][ ] agc[eZep^ce Zc eY^ e_^^b]c}
´	 �§¥��
¦ � ºº����� ��
� �©¢ ��� ¡  ¡�� ��· � º�£ �º �
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� Z[e]ca^ �^q Za]f �w �t ��[
y^][p_^ �chg_m]eZgc

�^[ �^[ �{ j�� �{ j�� �j�z
�^[ ëg ø÷ j�� ø÷ j÷� � j�÷
ëg �^[ �� jz� �� j÷� �j{ �

X]bf^ ~ Ñ XY^ agce_ZbpeZgc gh �]_Zgp[ agm\gc^ce[ gh
eY^ mg`^f j XY^ _^[p fe[ ]_^ hg_ ]ff [^ce^ca^[ gh 
 ���
dg_`[ Zc [^aeZgc �� p[Zcl mg`^f x�� j Âg_ -cg f^q Zi
a]f Zchg_m ]eZgc . ]ff ^[eZm ]e^[ ]_^ b][^` gc tök e]l[
]fgc^ j Âg_ -cg `Z[e]ca^ m^][p_^ . eY^ `Z[e]ca^ m ^]i
[p_^ Z[ )p^[eZgc � ]fgc^ xZ j^ j dY^eY^_ ýñ 	 \_^a^`^[g_ hg ffgd [ ýñ EF � j
\]_[^ j Âgp_ agc�lp_]eZgc[ gh eY^ \]_[^_ d^_^ e^[e^` Ñ
��� XY^ b][Za mg`^f | � � XY^ b][Za mg`^f d ZeY eY^
\pcaep]eZgc _pf^ `^[a_Zb ^` Zc [^aeZgc � jø | ��� yg`^f
x�� d ZeY e]l[ Zlcg_^` dY^c f^q Za]f Zchg_m ]eZgc Z[
\_^[^ce � ][ `^[a_Zb^` Zc � jø | ]c` �� � yg`^f x�� ]f[g
p[Zcl eY^ hpff \_gb]bZfZen `Z[e_ZbpeZgc[ hg_ tök e]l[ j
r^ [Ygpf` ^m\Y][Z[^ eY]e e^[e `]e] gpe[Z`^ gh [^ai
eZgc �� d][ p[^` hg_ ]ff `^�^fg\m^ce gh eY^ mg`^f �
]�gZ`Zcl eY^ `]cl^_ gh Zm\fZaZe e_]ZcZcl gc [^aeZgc
�� j X]bf^ � [Ygd [ eY^ _^[p fe[ gh eY^ e^[e[ j X]bf^ ~
[Ygd [ _^[p fe[ dYZaY Zc`Za]e^ Ygd `Z¾^_^ce \]_e[ gh
eY^ [n[e^m agce_Zbpe^ eg \^_hg_m ]ca^ j
� !� äâú&'ú� àèéâ  ááûâá
uff e^[e[ d^_^ m ]`^ gc ] kpc ktuw�k^_�^_ ����v �
p[Zcl ���� gh ] ÷�yY� kp\^_ktuw� \_ga^[[g_ j XY^
\]_[^_ p[^[ ]_gpc` ��� m ^l]bne^[ gh m ^mg_n� ]c`
e_]ZcZcl gc ~� ���� [^ce^ca^[ x^[[^ceZ]ffn ^qe_]aeZcl
eY^ agigaap__^ca^ agpce[ h_gm eY^ ag_\p[� e]}^[ pci
`^_ �{ m Zcpe^[ j �g]`Zcl eY^ Y][Y e]bf^ gh bZl_]m
agpce[ Zceg m ^mg_n e]}^[ ]\\_gqZm ]e^fn � m Zcpe^[ j
Xdg [e_]e^lZ^[ ]_^ ^m\fgn^` eg Zm\_g�^ \]_[Zcl

^� aZ^canj Â Z_[e � ] agc[e]ce \_gb]bZfZen eY_^[Ygf` Z[
p[^` dYZf^ bpZf`Zcl eY^ aY]_e � ]cn agc[eZep^ce[ d ZeY
fgd^_ \_gb]bZfZen eY]c eY Z[ eY_^[Ygf` ]_^ `Z[a]_`^` j
�h ] \]_[^ Z[ hgpc` � Ze mp[e b ^ eY^ YZlY^[e _]c}^`
\]_[^ bn eY^ mg`^f x][ ]ff agc[eZep^ce[ `Z[a]_`^`
Y]�^ fgd^_ \_gb]bZfZeZ^[ eY]c eYZ[ \]_[^ ]c` agpf`
��º�� º�¡�©» �� ��� ³



cge � eY^_^hg_^ � b ^ \]_e gh ] YZlY^_ \_gb]bZfZen \]_[^� j
�h cg \]_[^ Z[ hgpc` � eY^ eY_^[Ygf` Z[ fgd^_^` ]c`
\]_[Zcl Z[ ]ee^m\e^` ]l]Zc j XY^ \_g a^[[ agceZcp^[
pceZf ] \]_[^ Z[ hgpc` j
k^agc` � ] b^]m [^]_aY [e_]e^ln Z[ p [^` j Âg_ ^]aY

[\]c gh dg_`[ Zc eY^ [^ce^ca^ eY^ \_gb]bZfZen� ÏE � gheY^ YZlY^[e \_gb]bZfZen agc[eZep^ce Z[ _^ag_`^` j u ff
geY^_ agc[eZep^ce[ [\]ccZcl eY^ []m ^ dg_`[ mp[e
Y]�^ \_gb]bZfZen l_^]e^_ eY]c ��� hg_ [gm^ agc[e]ce
b ^]m [Z�^ � � agc[eZep^ce[ dYZaY h]ff gpe gh eYZ[
b ^]m ]_^ `Z[a]_`^` j XY^ m ^eYg` _Z[}[ Zce_g`pai
Zcl [^]_aYi^__g_[ � bpe Zc \_]aeZa^ ^� aZ^can a]c b^
l_^]efn Zm\_g�^` d ZeY �Z_ep]ffn cg fg[[ gh ]aap_]anj
X]bf^ { [Ygd [ eY^ e_]`^ig¾ b^ed^^c [\ ^^` ]c` ]ai
ap_]an ][ eY^ b ^]m Z[ c]__gd^` j

�^]m k\^^` �w �t ��[
kZ�^ � k^ce^ca^[�m Zcpe^
���� ��� �~ jz� �{ j�� �j�z
�{� �÷÷ �~ j�� �{ j�� �j��
�� ��ø �~ jø� �{ j�� �j~�
� �÷ � �~ j�� �~ j{� �j~~
�j{ ��� �� jø� �~ j�� �j~�
�j� ��z �� j{� �� jz� �j{�

X]bf^ { Ñ XY^ e_]`^ig¾ b^ed^^c [\^^` ]c` ]aap_]an
][ eY^ b^]m i[Z�^ Z[ �]_Z^` j yg`^f x�� d][ p[^` hg_
eY Z[ e^[e gc ]ff [^ce^ca^[ 
 ��� dg_`[ Zc [^aeZgc �� j

� !� ���"�� " � � ��V�W� ��W�
r^ Y]�^ [Ygdc eY]e ] [Zm\f^ [e]eZ[eZa]f m g`^f
b][^` gc `^\^c`^caZ^[ b ^ed^^c dg_`[ a]c \]_[^
r]ff ke_^^e sgp_c]f c^d [ e^qe d ZeY YZlY ]aap_]anj
XY^ m ^eYg` Z[ ^op]ffn ]\\fZa]bf^ eg e_^^ g_ `^\ ^ci
`^can _^\_^[^ce]eZgc[ gh [nce]aeZa [e_paep_^[ j
XY^_^ ]_^ m ]cn \g[[ZbZfZeZ^[ hg_ Zm\_g�^m ^ce �

dYZaY Z[ ^cagp_]lZcl j y g_^ [g\YZ[eZa]e^` ^[eZm ]eZgc
e^aYcZop^[ [paY ][ `^f^e^` Zce^_\gf]eZgc [Ygpf` b ^
e_Z^` j v[eZm ]e^[ b][^` gc _^f]q Zcl eY^ `Z[e]ca^ m ^]i
[p_^ agp f` ]f[g b ^ p[^` hg_ [mggeY Zcl � ]e \_^[^ce d^
gcfn b]a}ig¾ gc dg_`[ j XY^ `Z[e]ca^ m ^][p_^ agpf`
b ^ ^qe^c`^` eg a]\ep_^ mg_^ agce^qe � [paY ][ geY^_
dg_`[ g_ e]l[ Zc eY^ [^ce^ca^ j ÂZc]ffn� eY^ mg`^f
m ]}^[ cg ]aagpce gh �]f^canj
T �� �� ������ � V"
� dgpf` fZ}^ eg eY]c} y ZeaY y]_ap[ � s][gc vZ[c^_ �
� ]c y ^f]m ^` ]c` u`d]Ze w]ec]\]_}YZ hg_ m ]cn
p[^hpf `Z[ap[[Zgc[ � ]c` hg_ agmm^ce[ gc ^]_fZ^_ �^_i
[Zgc[ gh eYZ[ \]\^_ j � dgpf` ]f[g fZ}^ eg eY]c} �]�Z`
y ]l^_m ]c hg_ YZ[ Y^f\ d ZeY e^[eZcl ktuXXvw j

� �	�W� ��"
v j � f]a} ^e ]f j �zz �j u t_ga^`p_^ hg_ )p]ceZe]i
eZ�^fn �gm\]_Zcl eY^ knce]aeZa �g�^_]l^ gh vci

lfZ[Y ù_]mm]_[ j 
 ÞÊÇÌÌËÆ�� Ã Ê Ä� Ì !Ì�Þ
ÅÞ� ����
	��
� �Ý ÌÌÇ� Å�Ë 
 ÅÄ
ÞÅÈ �Å��
Å� Ì �ÊÞ�Ã� ÊÝ �

X j �_Z[ag^ ]c` s j �]__gff j �zz� j ù^c^_]fZ�^`
�w t]_[Zcl gh ë]ep_]f �]clp]l^ x�g_\g_]�
d ZeY �cZ�a]eZgci�][^` ù_]mm]_[ j "ÊÉÝ 
 ÄÅ�
ÄÆÊ�ÅÈ � Æ��
 ÆÃÄÆÇÃ� �z x�� Ñ�{i÷� j

� j �Yp_aY j �z�� j u keg aY][eZa t]_e[ t_gl_]m ]c`
ëgpc tY_][^ t]_[^_ hg_ �c_^[e_Zae^` X^qe j � ÌÇÊ�Ë
"Ê� ÌÞÌ�ÇÌ Ê� �ÝÝ ÈÆÌË 
 ÅÄ
ÞÅÈ �Å��
Å� Ì 
 ÞÊÇÌÃÃ�
Æ�� � � "� �

y j �gffZc[ ]c` s j �_gg}[ j �zz{ j t_^\g[ZeZgc]f tY_][^
uee]aYm ^ce eY_gplY ] �]a}^`ig¾ yg`^f j 
 ÞÊÇÌÌË�
Æ�� Ã Ê Ä� Ì �� ÆÞË �ÊÞ�Ã� ÊÝ Ê� �ÌÞ� �ÅÞ� Ì "ÊÞ�
Ý ÊÞÅ� \]l^[ �øi�� j

� j � Zc`f^ ]c` y j wggeY j �zz� j ke_paep_]f umbZlpi
Zen ]c` �^q Za]f w^f]eZgc[ j "ÊÉÝ 
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