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'') B]^gmb_r�Z�ma^hk^mb\Ze�\hg\^im�h_�anfZg�[^aZobhk�h_�rhnk
bgm^k^lm�Zg]�k^eZm^�bm�mh�Z�lmZmblmb\Ze�\hg\^im'

� =^\blbhg�fZdbg`
� GhfbgZe�<ahb\^

''* =^o^ehi�[^aZobhkZe�!_hkfZe"�Zg]�lmZmblmb\Ze�ZgZeh`n^l
� Nmbebmr�fZqbfbsZmbhg
� =bl\k^m^�\ahb\^�fh]^ebg`�!R^Z(GZr"

''+ Ngbm^�ma^�ma^hk^mb\Ze�Zg]�lmZmblmb\Ze�ZgZeh`n^l�bg�m^lmZ[e^
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>BMF

Nb(Rc) =−(qb− Rc)+ + εbcR
Nb(Gc) =−(qb−Gc)

+ + εbcG
Ik(rbc = *) = Ik[Nb(Rc)> Nb(Gc)] = _(qbβc−αc)

pa^k^3
βc = +(Rc−Gc)

αc = R+c −G+
c

αc/βc =
Rc+Gc

+



'''''
'
''''

'
''''

'
'''''

'
''''

'
''''

'
''''

'
'''''

'
''''

'
''''

'
''''

'
'''''

'
''''

'
''''

'
''''

'
'''''

'
''''

'
'''''

'
''''

'
''''

'

B]^Ze�Ihbgm�>lmbfZm^l

B]^Ze�ihbgml�^lmbfZm^l�oZkr�bg�Zllnfimbhgl�Z[hnm�ma^
]^m^kfbgblmb\�Zg]�lmh\aZlmb\�iZkZf^m^kl
JnZ]kZmb\�ehll

_(qb,Rc)− (qb,Gc) =−(qb− Rc) + (qb−Gc)
+ = qbβc−αc

GhfbgZm^
_(qb,Rc)−(qb,Gc) = β [^qi(−*

+(qb−Rc)
+)−^qi(−*

+(qb−Gc)
+)]
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:g\ahkbg`��ma^�^lmbfZm^l�pbma�k^li^\m�mh�Zm�e^Zlm�hg^
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;Zr^l�Ma^hk^f

;Zr^l�Ma^hk^f�_hk�ma^�ikh[Z[bebmr�h_�mph�^o^gml�: Zg]�;
pbma�Ik!;" 7�)�lmZm^l�maZm

Ik(:|;) = Ik(;|:)Ik(:)
Ik(;)

pa^k^3
� Ik(:|;) ihlm^kbhk�ikh[Z[bebmr�h_ : `bo^g ;'
� Ik(;|:) ikh[Z[bebmr�h_ ; `bo^g : !ebd^ebahh]"'
� Ik(:) ikbhk�ikh[Z[bebmr�h_ : !ng\hg]bmbhgZe"'
� Ik(;) ikh[Z[bebmr�h_ ; !ng\hg]bmbhgZe4 ghkfZebs^l�ma^

ihlm^kbhk�ikh[Z[bebmr�mh�*"'
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<hgmkZlm�?k^jn^gmblm�Bg_^k^g\^

;Zr^lbZg ?k^jn^gmblm
θ kZg]hf Ûq^]�[nm�ngdghpg
θ̂ Ûq^] kZg]hf


kZg]hf&g^ll� ln[c^\mbo^ lZfiebg`
]blmkb[nmbhg�h_�bgm^k^lm ihlm^kbhk lZfiebg`�]blmkb[nmbhg

i(θ |r) i( ˆma^mZ(r)|θ = θA)
)
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Fhgm^�<Zkeh�f^mah]l

� P^�pbee�nlnZeer�Ûg]�ikh[e^fl�maZm�Zk^�aZk]�mh�lheo^
ZgZermb\Zeer'

� Bm�bl�h_m^g�ihllb[e^�mh�\k^Zm^�Z�l^m�h_�lbfneZm^]�oZen^l�_khf
Z�mZk`^m�]blmkb[nmbhg�maZm�laZk^�ma^�lZf^�]blmkb[nmbhgZe
ikhi^kmb^l�^o^g�b_�p^�\Zg�m�]^l\kb[^�ZgZermb\Zeer% hk�^o^g
lZfie^�]bk^\mer�_khf% maZm�]blmkb[nmbhg'

� :iieb^]�;Zr^lbZg�lmZmblmb\l�]^l\kb[^l�ihlm^kbhk�[^eb^_l
nlbg`�^fibkb\Ze�lnffZkb^l�h_�ma^�ihlm^kbhk�]blmkb[nmbhg
lZfie^]�obZ�fhgm^�\Zkeh�f^mah]l'


