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Devwudfw

Lq wklv sdshu zh frqvlghu vhtxhqwldo dxfwlrqv zkhuh dq lqglylg0
xdo*v ydoxh iru d exqgoh ri remhfwv lv hlwkhu juhdwhu wkdq wkh vxp ri
wkh ydoxhv iru wkh remhfwv vhsdudwho| +srvlwlyh v|qhuj|, ru ohvv wkdq wkh
vxp +qhjdwlyh v|qhuj|,1 Zh vkrz wkdw wkh h{lvwhqfh ri srvlwlyh v|q0
hujlhv lpsolhv ghfolqlqj h{shfwhg sulfhv1 Zkhq v|qhujlhv duh qhjdwlyh/
h{shfwhg sulfhv duh lqfuhdvlqj1

Wkhuh duh vhyhudo fruroodulhv1 Iluvw/ wkh vhoohu lv lqgl�huhqw ehwzhhq
vhoolqj wkh remhfwv vlpxowdqhrxvo| dv d exqgoh ru vhtxhqwldoo| zkhq
v|qhujlhv duh srvlwlyh1 Vhfrqg/ zkhq v|qhujlhv duh qhjdwlyh/ wkh h{0
shfwhg uhyhqxh jhqhudwhg e| wkh vlpxowdqhrxv dxfwlrq fdq eh odujhu ru
vpdoohu wkdq wkh h{shfwhg uhyhqxh jhqhudwhg e| wkh vhtxhqwldo dxfwlrq1
Lq dgglwlrq/ lq wkh suhvhqfh ri srvlwlyh v|qhujlhv/ dq rswlrq wr ex| wkh
dgglwlrqdo remhfw dw wkh sulfh ri wkh �uvw remhfw lv qhyhu h{huflvhg lq

�Iodylr Phqh}hv dqg Sdxor Prqwhlur dfnqrzohgjh wkh �qdqfldo vxssruw/ uhvshfwlyho|/
iurp FHUHV2IJY dqg FQSt1 Prqwhlur dovr dfnqrzohgjh wkh krvslwdolw| ri FHUVHP
zkhuh sduw ri wklv sdshu kdv ehhq zulwwhq1 Zh wkdqn Ulfkdug Hqjhoeuhfkw0Zljjdqv dqg
Shwhu V�uhqvhq iru xvhixo frpphqwv1
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wkh v|pphwulf htxloleulxp dqg wkh vhoohu*v uhyhqxh lv xqfkdqjhg1 Xq0
ghu qhjdwlyh v|qhujlhv/ lq frqwudvw/ li wkhuh lv dq htxloleulxp zkhuh wkh
rswlrq lv qhyhu h{huflvhg/ wkhq htxloleulxp sulfhv pd| hlwkhu lqfuhdvh
ru ghfuhdvh dqg/ wkhuhiruh/ wkh qhw h�hfw rq wkh vhoohu*v uhyhqxh ri wkh
lqwurgxfwlrq ri dq rswlrq lv dpeljxrxv1

Ilqdoo|/ zh h{dplqh wzr vshfldo fdvhv zlwk dv|pphwulf sod|huv1 Lq
wkh �uvw fdvh/ sod|huv kdyh glvwlqfw v|qhujlhv1 Lq wklv h{dpsoh/ hyhq li
rqh sod|hu kdv srvlwlyh v|qhujlhv dqg wkh rwkhu kdv qhjdwlyh v|qhujlhv/
lw lv vwloo srvvleoh iru h{shfwhg sulfhv wr ghfolqh1 Lq wkh vhfrqg fdvh/
rqh sod|hu zdqwv wzr remhfwv dqg wkh uhpdlqlqj sod|huv zdqw rqh
remhfw hdfk1 Iru wklv h{dpsoh/ zh vkrz wkdw h{shfwhg sulfhv pd|
qrw qhfhvvdulo| ghfuhdvh dv suhglfwhg e| Eudqfr +4<<:,1 Wkh uhdvrq lv
wkdw sod|huv zlwk vlqjoh0xqlw ghpdqg zloo jhqhudoo| elg ohvv wkdq wkhlu
wuxh ydoxdwlrqv lq wkh �uvw shulrg1 Wkhuhiruh/ wkhuh duh wzr rssrvlqj
irufhv> wkh uhgxfwlrq lq wkh elg ri wkh sod|hu zlwk pxowlsoh0ghpdqg lq
wkh odvw dxfwlrq dqg ohvv djjuhvvlyh elgglqj lq wkh �uvw dxfwlrq e| wkh
sod|huv zlwk vlqjoh0xqlw ghpdqg1
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�hLLu� ì UL?t�_ih L?*) |�i U@ti ? : 2� A�i U@ti ? ' 2 �t i@t�ih� 5�TTLti
M�__iht � ' 2c � � � c ? M�_ K E%� �? |�i �ht| @�U|�L? @?_ B E%� � % �? U@ti Lu
��??�?} |�i �ht| @�U|�L? @?_ % �? U@ti Lu ?L| ��??�?} |�i �ht| @�U|�L?� wi|
�t �?_ |�i Mit| hitTL?ti Lu M�__ih �� Wu �i ��?t |�i �ht| LM�iU| �i ��** M�_
B E��� � �? |�i tiUL?_ @�U|�L?� Wu �i _Lit ?L| }i| |�i �ht| LM�iU| �i ��** M�_
��t t�}?@* � �? |�i tiUL?_ @�U|�L?� ì ?ii_ L?*) |L �?_ ��t M�_ �? |�i �ht|
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2
� Wu

M�__ih � M�_t % ��t i TiU|i_ ThL�| �t

� E%� ' .d�%D4@ t+2c+��

�
� �4@ i+2c +�jn EB E��� � �4@ i+2c +�j�n

�
n

�%	4@ t+2c+�� E� �4�? i+2c +�j�no

�e



�h

� E%� '
] %

f

�
� � 5 n EB E��� � � 5�n

�
25_5 n 2

]
%	+2

]
+�	+2

E� � +��
n _+2_+� '] %

f

�
� � 5 n EB E��� � � 5�n

�
25_5 n 2

] �

%
C E+2� _+2�

Oihi C E+2� '
U +2
f E� � +��

n _+�� A��t

�� E%� ' 2%
�
� � %n EB E��� � � %�n

�
� 2C E%� ' f�

Wu % � �c C E%� ' �%� %2*2� A��t

��E%� ' 2%
k
� � %n B E��� � � %� � n %

2

l
' 2%

k
B E��� � � �%

2

l
�

A�ihiuLhic %W ' 2EBE��3��
�

� � Et�?Ui B E�� � D�
2
� @?_ %W �t |�i 4@ �4�4 Lu �

L? dfc �o �
Wu % � B E�� � �c |�i? �� E%� 	 f� 5�TTLti ?L� |�@| % 5 E�c B E�� � ���

A�i? �� E%� ' 2% EB E��� 2%� � �2� A�i tL*�|�L? �t ?L� %� '
BE��n

s
BE��23e�2

e
�

OL�i�ih %� : � �u @?_ L?*) �u
t
B E��2 � e�2 : e� � B E�� � A��t �?i^�@*�|) �t

|h�i �u B E�� � e�� `�i? B E�� 	 e�c |�i �?i^�@*�|) �t |h�i �u @?_ L?*) �u
B E��2 � e�2 : �S�2 � H�B E�� n B E��2 / H�B E�� : 2f�2 / B E�� : D�

2
�

A��t |�i LT|�4@* M�_ Lu T*@)ih � �t K E�� ' 2EBE��3��
�

� ��
�h@?UL<t Thi_�U|�L? |�@| i TiU|i_ Th�Uit ��** _iUhi@ti hi*) L? |�i @tt�4T�

|�L? |�@| |�i M�__ih ��L L?*) �@?|t |�i �ht| LM�iU| @?_ |�i M�__ih ��L L?*)
�@?|t |�i tiUL?_ LM�iU| Q _itT�|i |�i LM�iU|t Mi�?} i �@?|i �_i?|�U@* Q ��**
M�_ |�i�h |h�i �@*�@|�L?t �? |�i �ht| @?_ tiUL?_ @�U|�L?tc hitTiU|��i*)� �| |�i
t@4i |�4ic |�i M�__ih ��L �@?|t |�i |�L LM�iU|t ��** M�_ 4Lhi @}}hitt��i*)
�? |�i �ht| @�U|�L?� OL�i�ihc |�i @ML�i |�iLhi4 _i4L?t|h@|it |�@| T*@)iht
��|� t�?}*i��?�| _i4@?_ ��** }i?ih@**) ?L| M�_ |�i�h |h�i �@*�@|�L?t �? |�i
�ht| Tih�L_ ��i? |�i) @hi @**L�i_ |L M�_ uLh @?) Lu |�i |�L �_i?|�U@* LM�iU|t�
A�ihi @hi |�L LTTLt�?} uLhUit( |�i hi_�U|�L? �? |�i M�_ Lu |�i T*@)ih ��|�
4�*|�T*i�_i4@?_ �? |�i *@t| @�U|�L? @?_ *itt @}}hitt��i M�__�?} �? |�i �ht|
@�U|�L? M) |�i T*@)iht ��|� t�?}*i��?�| _i4@?_� A�@| �tc |�ihi �t ?L U*i@h
|i?_i?U) uLh @ _iU*�?�?} Th�Ui�

S �L?U*�t�L?

W? |��t T@Tih �i i @4�?i ti^�i?|�@* @�U|�L?t Lu �_i?|�U@* LM�iU|t ��ihi �?_��
��_�@*t _i4@?_ 4Lhi |�@? L?i LM�iU| @?_ |�ihi @hi t)?ih}�it� ì t�L� |�@|
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tL*_ ti^�i?|�@**)� ì @*tL i @4�?i |�i igiU|t Lu �?|hL_�U�?} @? LT|�L? �?
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