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UVWXYZ[\ X[[V]\^ Y_`Y ZWabVYa c_W\ ` db\X_ [e WVWXYZ[\a [fWZV`ga ` db\X_ [e
][\a h c ]Y_ d[Y_ db\X_Wa i [f]\^ `Y Y_W a`i W fWV[ X]Yjh i `j d W X[\a]kWZWk Y[
d W `\ ]\YZ`d W`i aX`YYWZ]\^ gZ[XWaa l m_W gZ[XWaa ]a a]i ]V`Z Y[ Y_W bab`V ]\YZ`n
d W`i aX`YYWZ]\^ h oWe lpqr c_WZW Y_W ][\a aX`YYWZ eZ[i W`X_ [Y_WZ `\k bab`VVj
ZWabVYa ]\ d W`i ^Z[cY_ l s\ ]ig[ZY`\Y k]tWZW\XW ]a Y_`Y ]\ WVWXYZ[\ X[[V]\^
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Y_W i `aa [e Y_W ][\ ]a k]tWZW\Y eZ[i `\k ibX_ V`Z^WZ Y_`\ Y_W i `aa [e Y_W
WVWXYZ[\ l m_]a k]tWZW\XW X[\a]kWZ`dVj X[igV]X`YWa Y_W ]\YZ`d W`i aX`YYWZ]\^
Y_W[Zjl �Y ]\YZ[kbXWa ` \Wc YWZi ]\ Y_W Wi ]YY`\XW ^Z[cY_ Z`YW h c_]X_ f`\n
]a_Wa c_W\ Y_W g`ZY]XVWa `ZW ]kW\Y]X`V `\k Y_W]Z i `aaWa `ZW W�b`V h `\k X`\
^]fW Z]aW Y[ Wi ]YY`\XW X[[V]\^ [e Y_W _W`f]WZ g`ZY]XVWa l m_W YWZi Y_`Y ^]fWa
Z]aW Y[ d W`i ^Z[cY_ e[Z Y_W bab`V ]\YZ`d W`i aX`YYWZ]\^ ]a `Va[ gZWaW\Y dbY ]a
ibX_ ai `VVWZ Y_`\ Y_W X[[V]\^ YWZi c_W\ [\W g`ZY]XVW ]a ibX_ _W`f]WZ Y_`\
Y_W [Y_WZ l

m_]a g`gWZ kWZ]fWa Y_W ZWabVYa e[b\k e[Z Y_W Wi ]YY`\XW X[[V]\^ Z`YWa kbW
Y[ Y_W aX`YYWZ]\^ [e Y_W ][\a ]\ Y_W ][\ db\X_ dj Y_W WVWXY[\a ]\ Y_W WVWXYZ[\
db\X_ l m_W kWZ]f`Y][\a ^]fW\ dWV[c i`�Wa X[\a]kWZ`dVW baW [e Y_W ZWabVYa
e[b\k ]\ Yc[ gZWf][ba g`g WZa h oWe lp�r `\k oWe lp�r
� ��� 	 
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m_W ][\a `ZW X[\Y`]\Wk c ]Y_]\ ` db\X_ `\k Y_W]Z k]aY]dbY][\ ]a ^]fW\ dj�� ��� � � � � c_WZW ���� ��� � � � � ]a Y_W \bidWZ [e ][\a ]\ ������� � l �� ]a Y_W
\bidWZ [e ][\a ]\ Y_W db\X_ l

� ���� ��� � �� ��� � � � �  q

m_W k]aYZ]dbY][\ [e Y_W WVWXYZ[\a ]\ Y_W WVWXY[\ db\X_ ]a ^]fW\ dj �! �� ! � � ! �`\k �! ]a Y_W \bidWZ [e WVWXYZ[\a ]\ Y_W WVWXYZ[\ db\X_ l "WY #�� dW Y_W
\bidWZ [e ][\a c ]Y_ i[iW\Ybi h � � ]\ ��� � `\k ag`XW X[[Zk]\`YW � ]\ ���c_]X_ `ZW aX`YYWZWk dj Y_W WVWXYZ[\a c ]Y_ i[iW\Ybi � ! ]\ ��� ! c_]X_ `ZW
`Va[ ]\ ��� h ]\ Y_W Y]i W ]\YWZf`V �$ h ]\Y[ Y_W a[V]k `\^VW �% & X[ZZWag [\k]\^ Y[
Y_W k]ZWXY][\ '� &� l m_W\ #� � ]a ^]fW\ djh oWe lp�r h
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(�! ]a Y_W aX`YYWZ]\^ XZ[aa aWXY][\ e[Z Y_W aX`YYWZ]\^ [e Y_W ][\a eZ[i Y_W
WVWXYZ[\a l�\ Y_W W0gZWaa][\ e[Z * �� � �� ! � h cW _`fW gbY 1  ql * �� � � � ! � _`a
Y_W k]i W\a][\a [e ` fWV[ X]Yjl
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�[Z X[igVWYW\Waa a`�W Y_]a ZWabVY ]a ^]fW\ ]\ Y_W e[Zi c_]X_ ]a f`V]k ]\ `\j
�� l �[Z Y_W WVWXYZ[\ X[[V]\^ gZ[dVWi e[Z o� �� h [\W X`\ k[ `VV Y_W X`VXV`Y][\a
]\ Y_W oWaY �� h c_]X_ ]a Y_W �� i[f]\^ `V[\^ c ]Y_ Y_W Yc[ db\X_Wa l �\ Y_W
oWaY �� h Y_W XW\YZ`V g`ZY]XVW ]\ W]Y_WZ db\X_ ]a `Y ZWaY `\k Y_W i[Y][\ [e Y_W
i[Y][\ [e Y_W g`ZY]XVWa i `j d W YZW`YWk \[\nZWVWY`f ]aY]X`VVjl�\ Y_W oWaY �� h
[\W i `j gbY )�  )!  q `\k
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�[VV[c ]\^ �� [Z�W\ `\k � Y]\^c` h oWe lp� r h X[[V]\^ Z`YWa c ]VV � ZaY d W ^]fW\ e[Z
� � ��� � � � l c_WZW Y_W �� ]\k]X`YW `\ `fWZ`^W [fWZ `VV Y_W g`ZY]XVWa ]\
Y_W db\X_ l �Z[i Y_WaW [\W X`\ X[igbYW Y_W ^Z[cY_ Z`YWa e[Z Y_W `fWZ`^W
Wi ]YY`\XWa [e Y_W ][\a h � ��� � l �\ ` aX`YYWZ]\^ WfW\Y h c_WZW `\ ][\ c ]Y_
i[iW\Ybi � � aX`YYWZa [t `\ WVWXYZ[\ c ]Y_ i[iW\Ybi � ! h Y_W i [i W\Y` c ]VV
X_`\^W Y[ � &� `\k � &! l "WY #� �� ZWgZWaW\Y Y_W X_`\^W ]\ � �� ]\ Y_W X[VV]a][\ h `\k
a]i ]V`ZVj e[Z # �� ��� � � � l m_W\
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m_W qqnk]i W\a][\`V ]\YW^Z`V ]\ U� l� X`\ dW ZWkbXWk Y[ ` �nk ]i W\][\`V
]\YW^Z`V e[Z ^`baa]`\ k]aYZ]dbY][\a h ]e [\W \[YWa Y_`Y ]\ Y_W oWaY �� (�!
kWg W\ka [\ ��� , �� ! `\k [\W YZ`\ae[Zi a eZ[i Y_W i[i W\Ybi f`Z]`dVWa � � � � !
Y[ Yc[ \Wc f`Z]`dVWa [\W [e c_]X_ ]a ��� , �� ! l m_]a X`\ dW k[\W dj Y_W
YZ`\ae[Zi `Y][\
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�� ]a gZ[g [ZY][\`V Y[ Y_W ZWV`Y]fW fWV[ X]Yjh ��� , ��! c_W\ Y_W fWV[ X]Y]Wa `ZW

\[\nZWV`Y]f ]aY]X l s a]i ]V`Z YZ`\ae[Zi `Y][\ ]a baWk ]\ oWe lq `\k oWe l� W0XWgY
Y_`Y e[Z Y_Wi Y_W g`ZY]XVWa `ZW ]kW\Y]X`V `\k Y_W YZ`\ae[Zi `Y][\ ]a a]igVWZ l# �� ��� � � � X`\ d W c Z]YYW\ `a

# �� ��� � � �  � �� �� � � � � ���� � ��� �� �
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m_]a ZWabVY X`\ c Z]YYW\ `a
# ��� �� �� � � �  p��� ��� � � �� ���� � �-� r � p� �-� �+ ��� ��� � � �� �� �� � �� �� ��� � �r

�� ��  � �� � �) ���� 1� ���
U� l� X`\ dW ZWc Z]YYW\ ]\ YWZi a [e � �� `a

� # ��� �� �� � � � �  �! � ������ ��� �� �� � � � ��! �� � � ! � � ��� , ��! �
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# ��� �� �� � � �  p��� ��� � � �� �� �� � �-� r � p� �-� �+ ��� ��� � � �� ���� � ���� ��� � �r
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�\W i`j \[YW Y_`Y (�! kWgW\ka [\Vj [\ � `\k \[Y [\ � l �\ Y_W W0gZWaa][\
e[Z # � �� �� �� � � � Y_W aWX[\k YWZi c ]VV d W aWW\ Y[ kWg W\k [\Vj [\ � `\k ^]fWa Z]aW
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Y[ Y_W bab`V ]\YZ`d W`i aX`YYWZ]\^ ^Z[cY_ Z`YW h c_]VW Y_W � ZaY YWZi kWgW\ka
[\ � `\k c ]VV d W aWW\ Y[ f`\]a_ e[Z ]kW\Y]X`V g`ZY]XVWa `\k ^]fWa Z]aW Y[ Y_W
X[[V]\^ Z`YWa e[Z ][\ WVWXYZ[\ aX`YYWZ]\^ l

m_W YZ`\ae[Zi `Y][\ eZ[i �� � � �� ! Y[ �� � �� `VV[c a ba Y[ k[ Y_W ]\YW^Z`V [fWZ�% & l U� l� _[Vka ]\ `\j �� c_WZW Y_W g`ZY]XVW i [Y][\ ]a \[\nZWV`Y]f ]aY]X l �[Z
W`X_ �� � � �� ! [\W X`\ kW�\W ` XW\YWZ [e i `aa �� h X`VVWk Y_W ��� h ]\ c_]X_
�� � � �� !  � l �\ Y_W ���

��  �� �� , �� �!  � �� � �) ���� 1�
�\ Y_W ��� h �

� `\k �� � _`fW Y_W a`iW k]ZWXY][\ h `\k �� � ]a aX`YYWZWk dj Y_W
WVWXYZ[\a Y[ �� � & c_]X_ ]a `V[\^ Y_W k]ZWXY][\ ^]fW\ dj Y_W g [V`Z `\^VWa � � �
ZWV`Y]fW Y[ Y_W k]ZWXY][\ [e �� � [Z �

� l�\ U� l� h [\Vj Y_W �� �� kWgW\k [\ Y_W aX`YYWZ]\^ `\^VWa � � � l m[ k[ Y_W
]\YW^Z`V [fWZ �% & ]\ Y_W oWaY �� [\W _`a Y[ Wf`Vb`YW Y_W ]\YW^Z`Va

� �  � �%&(�! �� ��
1��  � �%&(�! p��� ��� � � �� �� �� � � �� �� ��� � r

���
�% &(�! ]a `\ ]\f`Z]`\Y `\k �

� � ��� `ZW d[Y_ Y_W a`i W ]\ Y_W ��� `\k Y_W oWaY
�� `a Y_Wj `ZW d [Y_ Y_W k]tWZW\XW [e � fWXY[Za Y_`Y `ZW gZ[g [ZY][\`V Y[ `
fWV[ X]Yjl � � h 1�� `ZW YW\a[Za ]\ �nag`XW l �e Y_WaW ]\YW^Z`Va `ZW Wf`Vb`YWk ]\ Y_W
��� `\k Y_W ZWabVY ]a c Z]YYW\ ]\ YWZi a [e YW\a[Za ]\ �nag`XW Y_W\ Y_W ZWabVY
c ]VV `Va[ _[Vk ]\ Y_W oWaY �� l�\ Y_W ��� h cW ]\YZ[kbXW ` g [V`Z X[[Zk]\`YW ajaYWi � � � c_WZW � ]a i W`n
abZWk ZWV`Y]fW Y[ Y_W k]ZWXY][\ [e �� � [Z �

� `\k cW `aabiW Y_`Y (�! �� � �� ]a `
ebi XY][\ [e � [\Vjl cW X`\ Y_W\ c Z]YW
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�\ X[igbY]\^ 1�� [\W i`j \[YW Y_`Y Y_W �� ��� � � �� �� �� YWZi ]\ U� l� [\Vj X[\n
YZ]dbYWa Y[ 1�� c_]VW Y_W ���� ��� � YWZi X[\YZ]dbYWa Y[ Y[ `VV � k]`^[\`V WVWi W\Ya
[e 1�� l

m_WaW ZWabVYa e[Z � � � 1�� ]\ Y_W ��� X`\ d W ZWc Z]YYW\ ]\ YWZi a [e YW\a[Za
]\ �nag`XW `a

� �  ,�� � �� ���� �q , 1��� �(�!��
1��  � � �

�
�� a]\� �(�! � � �� �+ #�� , ����� � �qq�

�\ Y_]a e[Zi Y_W ZWabVYa c ]VV `Va[ _[Vk ]\ Y_W oWaY �� l U� l � X`\ \[c dW
ZWc Z]YYW\ `a

� # � �� �� �� � � � �  �! � ������ ��� �� �� �� � ��! �� � � ! � � ��� , ��! �
�p,�� �-� ����� � �� � � � � �� ���� �q , 1��� �(�! r .
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U� lq� X`\ d W baWk Y[ X[igbYW W]Y_WZ ]\YZ`d W`i aX`YYWZ]\^ e[Z ]kW\Y]X`V

g`ZY]XVWa [Z WVWXYZ[\ X[[V]\^ l �e Y_W 
 `\k � g`ZY]XVWa `ZW ]kW\Y]X`V h Y_W\ Y_W
aWX[\k YWZi ]\k]X`YWk dj p r+ `\k X`VVWk Y_W � nYWZi ^]fWa Y_W ^Z[cY_ Z`YWa
e[Z ]\YZ`d W`i aX`YYWZ]\^ l �\ Y_]a X`aW h Y_W � ZaY YWZi h ]\k]X`YWk dj p r. `\kX`VVWk Y_W � nYWZi h c ]VV f`\]a_ l m_]a ]a a_[c\ dWV[c e[Z ^`baa]`\ k]aYZ]dbY][\a
`\k `Va[ X`\ dW a_[c\ Y[ _[Vk e[Z `\j k]aYZ]dbY][\ dWX`baW [e Y_W ajiiWYZj
[e Y_W 
 `\k � g`ZY]XVWa l �e Y_W � g`ZY]XVW ]a ibX_ V]^_YWZ Y_`\ Y_W 
 g`ZY]XVW h
Y_W � nYWZi ^]fWa Z]aW Y[ X[[V]\^ [e Y_W 
 g`ZY]XVWa `\k Y_W � nYWZi ]a ai `VVWZ
Y_`\ Y_W � nYWZi dj Y_W e`XY[Z -!�-� l m_]a ]a a_[c\ dWV[c e[Z ^`baa]`\
k]aYZ]dbY][\a l U� l q� _[Vka e[Z `\j k]aY]dbY][\a h �� �� � � � � � �! �� �� ! � l �\ Y_W
\W0Y aWXY][\ h cW c ]VV ag WX]`V]	W Y[ ^`baa]`\ k]aYZ]dbY][\a l

�



]Y ]a [eYW\ `aabiWk Y_`Y (�! ]a ^]fW\ dj Y_W �[bV[\d XZ[aanaWXY][\ ]\ Y_W
��� �� e[Z Y_W 
 `\k � g`ZY]XVWa l m_]a ]a ^]fW\ dj

(�!  � ��!
� +�! �+

q
�q , 1��� �+

��!  ��� !�+
� 1+

��! 1  � ��� , �� ! � �q��
m_W ]\YW^Z`Va [fWZ � ]\ U� lq� X`\ Y_W\ dW c Z]YYW\ `a

� ������ �q , 1��� � q
�q , 1��� �+  �� ��q � �� +�! �� ���!��! 	 +
�

� ����� � � q
�q , 1��� �+  � ���� ��q � �� +�! �� ���!��! 	 +
� , q

q � ���!� �� +�! �� ���! ��+ 
�
$
� ��� �� �  ��!

� +�! �� ���! �q� �
�� ���! ]a Y_W i `0 ]ib\ `VV[cWk ]ig`XY g`Z`iWYWZ ]\ Y_W ��� l �� �� ]a Y_W
ai `VVWaY `VV[cWk aX`YYWZ]\^ `\^VW ]\ Y_W ��� l�Y c ]VV d W aWW\ d WV[c Y_`Y Y[ X[igbYW Y_W X[[V]\^ Z`YWa e[Z Y_W Wi ]YY`\XWa
[\W c ]VV `Va[ \WWk Y_W X[[V]\^ Z`YWa e[Z � � ��� � � � l � _W\ Y_W 
 `\k � g`ZY]XVWa
`ZW ]kW\Y]X`V h Y_W � � ��� � � � `ZW 	WZ[ h dbY \[Y 	WZ[ c_W\ Y_W g`ZY]XVWa `ZW
k]tWZW\Y l � a]\^ U� l� h [\W �\ka

� # �� � �� � � � �  �! � ������ ��� �� �� �� � ��! �� � � ! � � ��� , ��! �
(�! �% & # �� �� �� � � � �$

# �� � �� � � �  � � # �� � �  � � ��� � �-�
�Z[i U� lqq [\W _`a� �% &(�! ��� �  ,�� � ������ �q , 1��� �(�!��

c_]X_ ^]fWa

�



� # �� � �� � � � �  �! � ������ ��� �� �� �� � ��! �� � � ! � � ��� , ��! �
p,�� � �� ���� �q , 1��� �(�! � ��� �-� r �$

�q��
U� lq� a_[c a Y_`Y � # �� � �� � � � � ^]fWa Z]aW Y[ ` X[[V]\^ YWZi c_]X_ f`\]a_Wa

c_W\ Y_W g`ZY]XVWa `ZW ]kW\Y]X`V h [Z c_W\ � �  � e[Z Y_W ][\ g`ZYXVW e[Z `
^`baa]`\ k]aYZ]dbY][\ l

� �PP �TM� O�N�� 
PO � 
 �

 � 
 � TM N�� ���N ��

PO ��R��T�M QT�NOT�RNTPM�

�\ Y_]a aWXY][\ h cW c ]VV �\k Y_W X[[V]\^ Z`YWa kbW Y[ Y_W aX`YYWZ]\^ [e Y_W ][\a
dj Y_W WVWXYZ[\a ]\ Y_W X[[V]\^ aWXY][\ c_W\ Y_W ][\ `\k WVWXYZ[\ db\X_Wa
_`fW ^`baa]`\ k]aYZ]dbY][\a l �\ U� lq� h cW c ]VV �WWg [\Vj Y_W � nYWZi `a Y_W
�,YWZi h k]aXbaaWk V`YWZ h ]a ai `VVWZ dj Y_W e`XY[Z -!�-� �\ Y_]a g`g WZ h ]Y
c ]VV d W `aabiWk Y_`Y Y_W k]ag WZa][\ ]a 	WZ[ ]\ Y_W X[[V]\^ aWXY][\ l

�[Z ` ^`baa]`\ k]aYZ]dbY][\ h �� �� � � � � ]a ^]fW\ e[Z Y_W ][\ db\X_ e[Z 	WZ[
k]ag WZa][\ dj oWe lp�r h

�� �� � � � �  q
�� ��� p,�� �� � � � �r

� �  � ������ ��� p,�� �� � � � �r
� �  � � ���� ���� ��	�

�q��
��  ��� � �	� � ���
���  q

���� ��� �� � � &� � � &�  � ���� ��
��� �� � � &� �  p�+ � ����&� � ���� �+ r����

�	�  q
��	� �	� �
 � 
 &� � 
 &�  � 	� �� ��

�	� �
 � 
 &� �  p
 + � ��	 
 &� � �	�
 �+ r��	�
�



��  q
��� �� �� � � ��� �� �

�� �� � � ��� �� �  �+
�( +� �

�� ��� �� �+�( +�
�� �� � � ��� �� �  q

� �
���+ � � � �� ��� �� �+

�� �� � � ��� �� �  p���+ � �� � �� ��� �� ��+ r�� �
� �  ( ��(�
���  �( �(� �q��

s V[\^]Ybk]\`V Wi ]YY`\XW _`a d WW\ ]\YZ[kbXWk a[ Y_`Y Y_W V[\^]Ybk]\`V i[Y][\
`\k Y_W YZ`\afWZaW i[Y][\a X`\ d W YZW`YWk ]\ ` a]i ]V`Z i `\\WZ l � � ]\ Y_W
oWaY �� ]a V`Z^WZ Y_`\ � � ]\ Y_W "`d[Z`Y[Zj �� dj Y_W e`XY[Z ) +� l � � � � `ZW
Y_W g`Z]XVW V[\^]Ybk]\`V g[a]Y][\ `\k i[i W\Ybi ]\ Y_W oWaY �� l�\ U� lq� cW c ]VV \[c k[ Y_W ]\YW^Z`Y][\ [fWZ ������ ba]\^ Y_W `d [fW
^`baa]`\ k]YZ]dbY][\a l �WX`baW Y_WZW ]a \[ k]ag WZa][\ ]\ Y_W X[[V]\^ aWXY][\
Y_W ]\YW^Z`V [fWZ ���� � [Z ���� � [Z �
 �� 	 X`\ W`X_ dW YZW`YWk ]\ ` a]i ]V`Z
c`jl U� lq� X`\ \[c dW c Z]YYW\ ba]\^ Y_W �[bV[id XZ[aanaWXY][\ `a

# � � �� �� �� � � � �  �!
��� ! � ������ ��� ��� p, ��� � � ! �r � ��� , �� ! �
�-� �� �� � ��!

� +�! �+ �� ��q � �� +�! �� ���!��! 	 +
� �$
�� ��  ,�� ����� � �� � � � �q��

�W ZWc Z]YW �� � � ! `a
�� � � !  � � �� �� � � �! � �  � � 
 � �

� ��  q
����

��+��
� �� � �� ./+�� �� �� � � ��� ��

� ./+�� �+�
� ��  q

����
��+��
� �� � �� ./+�� ��� � �-� �� � �

� ��� ��
� ./+�� �+�

� �� � � �!  � ..��+� � � ++�� +� � �� .+�� �� � � �� .��� � � � � .�� � ��� � � ���� +�

�



� ..�  �q � � +�
� � ���

�� � ++�  �� �
��� ��

� .+�  �� ���� �� � .��  �� �- � �
��� � �

� � .�  �� �- � �
���
� � � ���  �� �- �+ � ���� ��

�q��
m_W ajid[Va p� �r� `\k p� �r� `ZW kW�\Wk dj

p� �r�  � �� � � �!
p� �r�  � �� , � �!

�W c ]VV \[c i `�W ` YZ`\ae[Zi `Y][\ Y[ WV]i ]\`YW Y_W �� .+�� �� � YWZi ]\ � �� �
� �! l �W ZWc Z]YW � �� � � �! `a
� �� � � �!  � ..��+� � � ++�� +� � �� .+�� �� � � �� .��� � � � � .�� � ��� � � ���� +� p� ..�+ � � ++� + � �� .+�� � �� .�� � � � .� �� � � ��� + r�

 p�+ �� .. , � +.+� ++ � � �� ./+++ � � � .+� ./+++ � �+� �� .�� � � � .� �� � � ��� + r�

� �  � �� ./+� ./+++ �� � � � �  �� ./+++ � � � .+� ./+++ �� ��� �  p� ..� ++ , � +.+ r�� �  p� � � r� � �  p�� � � � �� �� � �r�
�� ��� �  � q

�� ./+ ���� � � �
� � �  ��� ./+++�� ./+ 
� � � � �  �, � .+�� ./+ � � �� � �  � q� ./+++ �

�
� �� � � �!  p� + � � +� � �� .�� � � � .� �� � � ��� + r� p� + � � +� � �	 .�� � 	 � .� � �� � � ��� + r�	 .��  p� .�� � � � � .� � r� 	 � .�  p� � .�� � r�

q�



	 .��  ��� .� � ./+++�� ./+ , � � . � .+�� ./+

� � 	 � .�  

�� � . q� ./+++ �
�

�� ��  ,�� p�� � � � � � �� � ���� � �� � � � �� �� � �� � � r ����
�\ Y_W W0gZWaa][\ e[Z � �� � � �! ^]fW\ `Y Y_W W\k [e U� lq� h Y_W V]\W`Z YWZi a

]\ � � � � X`\ dW WV]i ]\`YWk dj Y_W YZ`\ae[Zi `Y][\

�� �  �� � 	 .�� �� � �� � �  �� � � 	 � .� �� �
� �� � � �!  p�� + � �� � + � �� �� , 	 +.� �� , 	 +� .�� �� + r�

�� ��  ,�� pp� � ��� , 	 .�� � �r��� � p� � � � �� � , 	 � .� � �r���
� p� � ��� , 	 .�� � �r� � � � p�� � � �� � , 	 � .� � �r� � � r ��q�

U� lq� X`\ \[c dW ZWc Z]YYW\ `a

� # ��� �� �� � � � �  �!
��� !

q
�� ./+�

� �� ���� �� � ��� ��� p, ��� � � ! �r � ��� , �� ! �

�-� �� �� � ��!
� +�! �+ �� ��q � �� +�! �� ���!��! 	 +
� �$

�� ��  ,�� pp� � ��� , 	 .�� � �r��� � p� � � � �� � , 	 � .� � �r���
� p� � ��� , 	 .�� � �r� � � � p�� � � �� � , 	 � .� � �r� � � r

�� ./+�  �� ./+� �� ./+	 �� ./+� ����
� a]\^ U� l�� e[Z � �� � � �! `\k e[Z �� �� h [\W X`\ k[ Y_W ]\YW^Z`V [fWZ �� ���� �� �`\k ^WY

qq



# � ��� �� �� � � � �  �!
� �� !

q
�� ./+� � �� +�! 1 �-� '���

� ���
��� p, ���� +� � �	� +	 � � �� +� �r

� ��! ����

�� ��q � �� +�! �� ���!��! 	 +
� �$

'���  �� ��� � 	 .�� � � � � 	 � .� �� � �� � 	 .�� � � � � 	 � .� �� �
��!  ) ��� �� +� � � +	 � � +� �./+
� �  �� �� , �	 .�� �+ , �	 � .� �+� �
�� �  p� ..� ++ , � +.+ r��� ./+�  �� ./+� �� ./+	 �� ./+�
� � �  ��� ./+++�� ./+ 
� � � � �  �, � .+�� ./+ � � �� ��  � q� ./+++ �

�	 .��  p� .�� � � � � .� � r� 	 � .�  p� � .� � � r�	 .��  ��� .� � ./+++�� ./+ , � � . � .+�� ./+

� � 	 � .�  

�� � . q� ./+++ �
�

� ..�  �q � � +�
� � ���

�� � ++�  �� �
���
��

� .+�  �� ���� �� � .��  �� �- � �
��� � �

� � .�  �� �- � �
���
�� � ���  �� �- �+ � ���� ��

����
U� l�� ]a [bZ �\`V ZWabVY e[Z Y_W X[[V]\^ Z`YWa e[Z � � ��� � � � ]\ Y_W oWaY

�� h e[Z Yc[ [fWZV`gg]\^ ^`baa]`\ db\X_Wa h c ]Y_ \[ k]ag WZa][\ ]\ Y_W X[[V]\^
aWXY][\ l �[Z Y_]a X`aW [\W ^WYa 	WZ[ ZWabVYa c_W\ � � � l m_W ZWi `]\]\^ �n

q�



k]i W\a][\`V ]\YW^Z`V [fWZ ��� ]a `\ ]\YW^Z`V [fWZ Y_W ZWV`Y]fW fWV[ X]Y]Wa [e Y_W
][\a `\k WVWXYZ[\a l�Y c ]VV d W aWW\ d WV[c Y_`Y Y[ X[igbYW Y_W X[[V]\^ Z`YWa e[Z Y_W Wi ]YY`\XWa
[\W c ]VV `Va[ \WWk Y_W X[[V]\^ Z`YWa e[Z � � ��� � � � l �[Z ^`baa]`\ k]aYZ]dbn
Y][]\a h ba]\^ Y_W X[bV[id XZ[aa aWXY][\ `\k U� lq� h U� lq� ]a ZWgV`XWk dj

# � �� � �� � � � �  �!
��� ! � ������ ��� ��� p, ��� � � ! �r � ��� , �� ! �
�-� �� ��

���!
� +�! �

+ �� ��q � �� +�! �� ���!��! 	 +
� �$
�� ��  ,��� ��� ��� �

seYWZ ^[]\^ eZ[i Y_W � �� X[[Zk]\`YWa Y[ � � � � `\k ]\YW^Z`Y]\^ [fWZ � � � �U� l�� ]a ZWgV`XWk dj
# � �� � �� � � � �  �!

��� !
q
�� ./+� � �� +�! 1 �-� '� ��

� ���
��� p,���� +� � �	� +	 � � �� +� �r

� ��! ����

�� ��q � �� +�! �� ���!��! 	 +
� �$

'� ��  �� �� � 	 .�� � �
� � �  ��� ./+++�� ./+ 
� � � � �  �, � .+�� ./+ � � �� � �  � q� ./+++ �

�	 .��  p� .�� � � � � .� � r� 	 � .�  p� � .�� � r�	 .��  ��� .� � ./+++�� ./+ , � � . � .+�� ./+

� � 	 � .�  

�� � . q� ./+++ �
�

����
� �� TNN�MS� �OP	 N� O�N��
�\W X`\ X[igbYW ^Z[cY_ Z`YWa e[Z Y_W `fWZ`^W Wi ]YY`\XWa h � ��� � ]\ Y_W"`d[Z`Y[Zj �[[Zk]\`YW �jaYWi h eZ[i Y_W ^Z[cY_ Z`YWa e[Z � � ��� � � � ]\ Y_W

q�



oWaY �[[Zk]\`YW �jaYWi l �\ Y_W e[VV[c ]\^ h �$ ]a Y_W Y]i W ]\YWZf`V ]\ Y_W"`d[Z`Y[Zj �jaYWi `\k � �$ ]a Y_W Y]i W ]\YWZf`V ]\ Y_W oWaY �jaYWi l �$  ) � �$ lm_W �\`V ZWabVYa `ZW h e[Z 	WZ[ k]ag WZa][\ h
�
�$ � ���� �  � ��

)
�
� �$ � �� +�� � � �� ��)

�
� �$ � � � �� �� � �  � � 
 � �

����
m[ kWZ]fW Y_W `d[fW ZWabVYa h Y_W a]igVWaY X`aW Y[ YZW`Y ]a Y_`Y [e Y_W fWZY]X`V

Wi ]YY`\XW l m_W fWZ]X`V Wii ]Y`\XW ]a ^]fW\ dj
��	� �
 � 
 &� �  p
 + � ��	�
 &� � �	�
 �+ r��	� 
 &�  �� 	�

# ��	�  �	� # ��� +	� � � # ���	�
 ��� 	� �
�
�$ � ��	� �  �	�

)
�
� �$ � �� +	� � � ��	�)

�
� �$ � 
 �� 	� �

����
�\ U� l���� h 
 &�  �� 	� h # �	� ]a Y_W X_`\^W ]\ ��	� ]\ ` aX`YYWZ]\^ WfW\Y l �]i ]V`Z
ZWabVYa c ]VV _[Vk e[Z ���� `\k ���� e[Z 	WZ[ k]ag WZa][\ l

��� � N�O� TM � ��SNOPM SPP �TM�
�\ Y_W gZWf][ba aWXY][\ ]Y c`a `aabiWk Y_`Y ]\ U� lq� [\W X[bVk kZ[g Y_W
aWX[\k YWZi [Z � YWZi X[ig`ZWk Y[ Y_W � ZaY YWZi [Z � YWZi lm_]a ]a YZbW
c_W\ -! �� -� `\k �� � � �� ! ]\ Y_W oWaY �� l � a]\^ U� l� h [\W X`\ c Z]YW

��  ��� � - �
- � � -! � �� ! - !

- � � -! � �
� �  p�� � , �� ! r�
� � � p�� � r�
� �  p�� � , �� ! r�

����
m_ba � `\k � `ZW d[Y_ [e Y_W a`i W [ZkWZ `a �� � l �e Y_W i[Y][\ ]a \[\n
ZWV`Y]f ]aY]X ]\ Y_W oWaY �� h ��� � � � �� � l �Z[i Y_]a ]Y e[VV[c a Y_`Y Y_W �YWZi ]\ U� lq� ]a ai `VVWZ Y_`\ Y_W � YWZi dj Y_W e`XY[Z -!�-� l

q�



�Y _`a `Va[ d WW\ `aabi Wk Y_`Y Y_W i [Y][\ ]\ Y_W oWaY �� ]a \[\nZWV`Y]f ]aY]X l�\ Y_W "`d[Z`Y[Zj �� h Y_W Zi a agZW`k ]\ Y_W ZWV`Y]fW i [i W\Ybi ]a ^]fW\ dj

(� �  � ����� � �
./+ �  � � 
 � �

����
�[Z ^[Vk ][\a ]\ o� �� `Y )  q��

���  ��	  �� , � � ��  �	  �� 
�� (��  (� 	  � ���� , �

���  q ��� , � � � �  ���- 
�� (� �  ���� , �
�\ Y_W oWaY �� (�� � (� 	 `ZW b\X_`\^Wk `Y � l��Wn� s\k (� � ]a ZWkbXWk dj Y_W
e`XY[Z ) Y[ l��Wn� m_W agZW`k ]\ W`X_ [e Y_W i [i W\Y` ]\ Y_W oWaY �� ]a [e
Y_W [ZkWZ [e q� , �- �1 a]\XW )  q�� `\k Y_W ][\ fWV[ X]Y]Wa `ZW [e Y_W [ZkWZ
[e qWn�X l � ]i ]V`Z \bidWZa _[Vk e[Z Y_W WVWXYZ[\a ]\ Y_W WVWXYZ[\ db\X_ l

�� 
�O�MS��
ql s l � ]c ]\a� ] � Z[ X l �Y_ �\Y l �[\e l [\ � ]^_ U\WZ^j sXXWVWZ`Y[Za �q��� � ���� l � l �`Z	W\ ��" ZWg[ZY � ns �s��� � lq�� ����� �

`\k `Y _YYg ���`Z0 ]f l[Z^�ga X`X_W�g_ja]Xa�gke����������� q� lg ke� l � l �`Z	W\ ��" ZWg[ZY � ns �s��� � lq�� ����� �
`\k `Y _YYg ���`Z0 ]f l[Z^�ga X`X_W�g_ja]Xa�gke��� q���� q���� lg ke

� l � l� l �� [Z�W\ `\k � l� l � Y]\^c` h �`ZY l s XXWV lq� �q���� qq�

q�


