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@U|t @UULh_�?} |L |�i uL**L��?} i L}i?L�t h�*iG ��i?i�ih @ ?L|i �tt�i_ M) M@?! � �t _iTLt�|i_

M) M@?! �c |�i @UUL�?| Lu |�i _iTLt�|�?} M@?! � �t Uhi_�|i_ @?_ |�i @UUL�?| Lu |�i �tt��?}
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_iU�t�L? �@h�@M*i� ì ��** UL?Ui?|h@|i L? t|i@_) t|@|i i^��*�Mh��4 L�|UL4it ��ihi @** Th��@|i

?L|it @hi @UUiT|i_ @t TihuiU| t�Mt|�|�|it� A�i �TTih ML�?_ @?_ �?_���t�M�*�|) @tt�4T|�L?t

4@!i Th�Uit i L}i?L�tc ��i�c L?i �?�| Lu @ }LL_ �t @*�@)t i U�@?}i_ uLh L?i �?�| Lu �@| 4L?i)

9Gxulqj wkh Qdwlrqdo Edqnlqj Hud/ qrwhv zhuh ixoo| edfnhg e| sxufkdvhv ri X1V1 jryhuqphqw erqgv1 Wkh

erqgv zhuh sd|lqj lqwhuhvw wkdw/ devhqw dq| klgghq frvwv/ pdgh qrwh lvvxh d prvw sur�wdeoh lqyhvwphqw iru

edqnv1 Rqh txhvwlrq lv zk| wkh hqwluh dprxqw ri holjleoh erqgv zdv qrw xvhg lq rughu wr vxssruw qrwh lvvxh

gxulqj prvw ri wkdw shulrg +vhh Iulhgpdq dqg Vfkzduw} +4<96,,1 Khuh/ zh h{soruh wkh lpsolfdwlrqv ri kdylqj

wkh pdunhw iru sxwwlqj uhghhphg qrwhv edfn lq flufxodwlrq lpphgldwho| _plvvlqj1%
:Rxu uhvxowv zrxog jr wkurxjk li zh dvvxphg wkdw djhqwv* prqh| kroglqjv _glvdsshdu% diwhu wkhlu ghdwkv1

Zh/ krzhyhu/ �qg rxu fxuuhqw dvvxpswlrq pruh frqyhqlhqw wr zrun zlwk1

;Qrwlfh wkdw wklv vshfl�fdwlrq grhv qrw uhtxluh wkdw �� eh ohvv wkdq 41

�f



Lh @ ?L|i� 6Lh t�4T*�U�|)c �i ��** h�*i L�| 4L?i)�uLh�4L?i) |h@_it�b �u|ih |h@_it LUU�hc @?_

t�?Ui �i @tt�4i |�@| M@?!t |�@| i �| MiU@�ti Lu @ ?i}@|��i M@*@?Ui @hi }��i? L?i �?�| Lu �@|

4L?i)c M@?!t ��** @*�@)t _iTLt�| |�i�h i@h?�?}t ��|� |�i |hi@t�h)� A�i hitih�i M@*@?Uit @hi

|�i? @_��t|i_� 6�?@**)c h�}�| MiuLhi |�i ?i� Tih�L_ t|@h|tc i@U� M@?! �t �?uLh4i_ Lu �|t ?i�

hitih�i M@*@?Uic uhL4 ���U� i@U� U@? �?uih |�i @4L�?| Lu �|t ?L|it hi4@�?�?} �? U�hU�*@|�L?�

A�i |�4�?} Lu @U|�L?t ��|��? @ Tih�L_ �t @t uL**L�tG

| G:$ d�
_c6

o :$ |o@_e :$ _eRJr�|r :$ _e@|�r :$ d�
_c6

o :$ K@,@?Se @_��r|6e?| :$G |n �c E��

��ihi �
_c6

�t |�i t|i@_) t|@|i �@*�i u�?U|�L? Lu @ M@?! Lu |)Ti E_c6�c @?_ �
_c6

�t |�i

t|i@_) t|@|i �@*�i u�?U|�L? @u|ih @ M@?! �@t _iTLt�|i_ �|t i@h?�?}t uLh |�i Tih�L_c M�| MiuLhi

|�i hi_i4T|�L? ThLUitt @?_ |�i M@*@?Ui hi@_��t|4i?| LUU�h� 6Lh ?L?�M@?!tc |�i t|@|i �t

6 5 ifc �jc @?_ �? i@U� Tih�L_c |�i) U�LLti |�i ThLM@M�*�|) k 5 dfc �o Lu @UUiT|�?} 4L?i)

E�@| Lh ?L|it� �? i U�@?}i uLh ThL_�U�?}� 6Lh M@?!tc |�i t|@|i �t E_c6� 5 Q�Qc @?_ �? i@U�

Tih�L_c |�i) U�LLti E�
_c6

c �
_c6

� 5 dfc �o � dfc �oc ��ihi �
_c6

�t |�i ThLM@M�*�|) Lu @UUiT|�?}

4L?i) �? i U�@?}i uLh ThL_�U�?} @?_ �
_c6

�t |�i ThLM@M�*�|) Lu �tt��?} 4L?i) �? i U�@?}i

uLh UL?t�4�?}c @| t|@|i E_c6���f ì *i| %
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_c6

Mi |�i �@*�i

u�?U|�L? @u|ih |�i M@?! �@t _iTLt�|i_ |�i i@h?�?}t uLh |�i Tih�L_ ��|� |�i |hi@t�h)c M�|

MiuLhi |�i hi_i4T|�L? ThLUitt @?_ |�i M@*@?Ui hi@_��t|4i?| LUU�h� A�i �?_i � |@!it �@*�i

� �u @ M@?! @}i?| �tt�it @ ?L|i �? @ }��i? Tih�L_c @?_ �@*�i f L|�ih��ti� ì |�i? �@�iG
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��@4T ��c �� @̀**@Uic @?_ `� ìMih E�bbe�G W?|ihit| +@|it N?_ih |�i N�5� �@|�L?@*

�@?!�?} 5)t|i4� aL�h?@* Lu �L?i|@h) ,UL?L4�Ut �ec �f����D�

#�@4L?_ �� E�bbf�G �@�h��ti �hi_�| �? @ 5i@hU� ,^��*�Mh��4� "�@h|ih*) aL�h?@* Lu ,UL�

?L4�Ut �fDc 2HD��2f�

6�tU�ih 5� E�bHS�G 6h�i_4@? Viht�t O@)i! L? �h��@|i �L?i)� +i��i� ,tt@)� aL�h?@* Lu

�L?i|@h) ,UL?L4�Ut �.c e���e�b�

6h�i_4@? �� @?_ �� 5U��@h|3 E�bS��G � �L?i|@h) O�t|Lh) Lu |�i N?�|i_ 5|@|it �HS.��bSf�

�h�?Ui|L?c ��a�G �h�?Ui|L? N?��iht�|) �hitt�

Bhii? ,� E�bbS�G �L?i) @?_ #iM| �? |�i 5|h�U|�hi Lu �@)4i?|t� �@?�tUh�T|� 6i_ih@*

2.



+itih�i �@?! Lu ��??i@TL*�t�

O@?tL? a�+� E�b.b�G �L?i) �? |�i �L*L?�@* �4ih�U@? ,UL?L4)G �? , |i?t�L?� ,UL?L4�U

W?^��h) jVWWc 2H��2HS�

O@)i! 6��� E�bbf�G #i?@|�L?@*�3@|�L? Lu �L?i) � A�i �h}�4i?| +i�?i_� A��h_ ,_�|�L?�

W?t|�|�|i uLh ,UL?L4�U �g@�htc wL?_L?�

k�?} +�B� E�bH��G �? |�i ,UL?L4�Ut Lu �h��@|i �L?i)� aL�h?@* Lu �L?i|@h) ,UL?L4�Ut

�2c �2.��DH�

k�)L|@!� �� @?_ +� h̀�}�| E�bHb�G �? �L?i) @t @ �i_��4 Lu , U�@?}i� aL�h?@* Lu �L*�|�U@*

,UL?L4) b.Ee�c b2.�bDe�

5@*�? �� E,_�� E�bHe�G ��hhi?U) �L4Ti|�|�L? @?_ �L?i|@h) N?�L?� 6�?@?U�@* @?_ �L?i|@h)

�L*�U) 5|�_�it H� �@h|�?�t ����Lg ��M*�t�iht�

5�� 5� E�bbS�G �hi_�| @?_ �L?i) �? @ 5i@hU� �L_i* ��|� #���t�M*i �L44L_�|�it� +i��i� Lu

,UL?L4�U 5|�_�it S�c S2.�SD2�

2H



XYY� �VVjAa�!

A�i *@� Lu 4L|�L? Lu %
_c6

G A�i LT|�4@* _iU�t�L? h�*it _i�?i @? LTih@|Lhc 'c 4@TT�?}

|�i _�t|h�M�|�L? Lu M@?!t @UhLtt t|@|it @| |�i Mi}�??�?} Lu |�i Tih�L_ |L _�t|h�M�|�L?t Lu

M@?!t @UhLtt t|@|it @| |�i i?_ Lu |�i Tih�L_� 6Lh4@**)c *i| C ' is G Q� Q $ Uj @?_

C
�

' i} G ]� Q $ Uj� A�i? �i _i�?i |�i LTih@|Lh ' G C $ C
�

M)

'%
_

�

c6

� '
[
_c6

E�� B�
S
�

n �%

&

k
�
_c6

� f

_n�c6

E_
�

c 6
�

� n E�� �
_c6

�� f

_c6

E_
�

c6
�

�
l
%
_c6

n
[
_c6

E��B�
�%n kS

f

&

q
�
_c6

k
R� f

_c6

E_
�

c 6
�

� n E�� R�� �

_c6

E_
�

c6
�

�
l
n E�� �

_c6

� � f

_c6

E_
�

c 6
�

�
r
%
_c6

n
[
_c6

E�� B�

�
�� S

�

n �%

&
� �%n kS

f

&

�
� f

_c6

E_
�

c 6
�

�%
_c6

nB>%
fcf

U
tE_

�

c6

�

�'Efcf��

� ES�

A�i �ht| t�4 �? |�i @ML�i i Thitt�L? _itUh�Mit |�i |h@?t�|�L? |L t|@|i E_
�

c 6
�

�c ThL��_i_

|�i M@?! |h@_it @t @ ThL_�Uih� A�i tiUL?_ @?_ |��h_ t�4t _itUh�Mi |�i |h@?t�|�L? |L t|@|i

E_
�

c 6
�

�c ThL��_i_ |�i M@?! |h@_it @t @ UL?t�4ih Lh _Lit ?L| |h@_i @| @**c hitTiU|��i*)� 6�?@**)c

|�i *@t| i Thitt�L? hiuiht |L |�i i?|h) |L t|@|i Efc f� M) @ ?i�MLh? M@?!� �Lhi ThiU�ti*)c uLh

|�i |h@?t�|�L? ThLM@M�*�|�it �i �@�i

2b



� �

_c6

E_
�

c6
�

� '

;AA?
AA=

�
6

�

�
Z�E�� Z�63�c �s E� ' 6�6

� � fc � ' f� Jo E� ' 6n ��6
� � fc � ' ��(

fc J|�eo��re�

E.�

A�i @ML�i i Thitt�L? _itUh�Mit |�i hitTiU|��i t|i@_) t|@|i |h@?t�|�L? ThLM@M�*�|�itc � �

_c6

E_
�

c6
�

�c

uhL4 @?) t|@|i E_c6� @| |�i Mi}�??�?} Lu |�i Tih�L_c |L t|@|i E_
�

c 6
�

�c @u|ih |�i M@*@?Ui @_�

��t|4i?|t |@!i T*@Ui� A�i �?_i � hi�iU|t |�i u@U| |�@| |�i |h@?t�|�L? ThLM@M�*�|�it _iTi?_

L? ��i|�ih @ ?i� ?L|i �@t �tt�i_ �? |�i U�hhi?| Tih�L_� A�i ?�4Mih Lu ?L|it hi_ii4i_

��|��? @ Tih�L_ �t @ h@?_L4 �@h�@M*i uL**L��?} @ M�?L4�@* _�t|h�M�|�L?c @?_ |�i M@?! |@!it

|�i hi_i4T|�L? ThLM@M�*�|)c Zc @t }��i?�

�t �i 4i?|�L?i_ MiuLhic �i @tt�4i |�@| |�Lti M@?!t |�@| i?_ |�i Tih�L_ ��|� @ ?i}@|��i

M@*@?Ui ��** i �| |�i �?_�t|h)� AL U@T|�hi |��t u@U| �i _i�?i |�i LTih@|Lh A G C $ Cc

4@TT�?} |�i _�t|h�M�|�L? Lu M@?! @}i?| |)Tit @| |�i Mi}�??�?} Lu @ Tih�L_ |L |�i _�t|h�M�|�L?

@| |�i Mi}�??�?} Lu |�i ?i | Tih�L_� 6Lh4@**)c uLh @** E_
�

c 6
�

�c A �t _i�?i_ @t |�i hit|h�U|�L?

Lu ' |L |�i ti| Lu M@?!t |�@| t|@) �? M�t�?ittG A%
_

�

c6

� ' '%
_

�

c6

� �
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