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v02a
(6)

v0a = �X
i2I

gi(
@Z(g)
@gi

)(
X
k2Ki

�akpk) (7)

�@Z(g)
@gi

� 1 (8)

|=yQ}Ut |xawtHt Ki 'xm@W |=yOYkt � -=O@t GwR |xawtHt I '=yv; QO xm
xO=iDU= p=tDL= pk w k Q}Ut QO u=} QH hk 'i OYkt � -=O@t GwR u}@ xOW xO=iDU=
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�hk� =yQ}Ut QO u=} QH w �Ki� xOW xO=iDU= |=yQ}Ut |xawtHt u}}aD :2 s=o
R}v w 5 w 4 \@=wQ R= @Z(g)

@gi
Q=Okt |x@U=Lt TBU i OYkt � -=O@t Qy |=Q@

&7 w 6 \@=wQ R= �l Q=Okt
s=o pw] KqY= '�8 |x]@=Q� |Q}PBu=mt= \QW uOw@v Q=QkQ@ CQwY QO :3 s=o

[21]:9 |x]@=Q T=U=Q@ CmQL
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Min Z(g; v) = 
1Z1(g; ĝ) + 
2Z2(v; v̂)

s:t: v = assign(g)

g � 0 (1)
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Qov=}=tv assign(g) 'u}vJty "OvDUy xrY=i `@=wD Z2 w Z1 w xm@W |=yu=tm R=
v |rO=aD u=} QH x@ QHvt xm CU= Q_vOQwt |xm@W x@ g T} QD=t X}YND pOt
=mD= p@=k w CkO u=R}t x@ xHwD =@ 
2 w 
1 ?}=Q[ "OwW|t xm@W |=yu=tm QO
XNWt =Q s=Om Qy C}ty= w OvwW|t u}}aD sHL VQ=tW w hOy T} QD=t uOw@

"Ovvm|t
OQw;Q@ w xOW xOy=Wt sHL u}@ |xrY=i \ki 'OwN |O=yvW}B pOt QO T}BW=
|xrY=i 'Zwa QO �1 |x]@=Q QO Z2 `@=D� CU= xDiQo Q_v QO hOy `@=D QO =Q xOW
|O=yvW}B pL VwQ QO |vt[ Qw] x@ =Q hOy T} QD=t w xOW OQw;Q@ T} QD=t u}@
xr�Ut pL |oO}J}B R= '1 |twta |x]@=Q R= Z1 `@=D hPL =@ "CU= xOQm Qw_vt
h} QaD =@ "OwW|t xDU=m |O=} R OL =D nQR@ |=yxm@W |=Q@ u; OQ@ Q=m |Q=wWO w
Q} R ?OLt |R=Uxv}y@ |xr�Ut T}BW= '=]N C=a@ Qt ẁtHt CQwY x@ Z2 `@=D

[20]:CU= xOQm O=yvW}B =Q �2 |x]@=Q�
Min Z(g) = 1

2
X
a2Â

(va � v̂a)2

s:t: v = assign(g)

g � 0 (2)

xOW VQ=tW =yv; R= |Qw@a sHL xm CU= xm@W |=yu=tm |xawtHt Â 'u; QO xm
"CU= xOW xO=iDU= Q@ Q=m pO=aD X}YND R= R}v 'assign(g) `@=D pOt |=Q@ "CU=
xOQ@ Q=m x@ =Q 23pwRv u} QDOvD =} 22u=}O=Qo VwQ '2 |x]@=Q pOt pL |=Q@ 'T}BW=
QO xQ=wty w OwW|t ẁQW �hOy T} QD=t� x}rw= ?=wH l} R= u=}O=Qo VwQ "CU=
?=wH =D OwW|t ?Hwt xH}Dv QO &Ovm|t CmQL hOy `@=D pwRv u} QDOvD CyH
C=aq]= |w=L x}rw= T} QD=t =Q} R 'Ovmv =O}B |v=OvJ |xrY=i 'x}rw= ?=wH R= xv}y@
QO "CU= Q_vOQwt |xOwOLt QO OYkt � -=O@t |=[=kD uwt=Q}B |tyt |Q=DN=U
� -=O@t T} QD=t QY=va '=[=kD |@Uv Q}}eD T=U=Q@ w u=}O=Qo sD} Qwor= R= l Q=QmD Qy

[20]:Ov};|t CUOx@ 3 |x]@=Q R= g OYkt

gl+1
i =

8><>:ĝi l = 0
gli
�

1� �l h @Z(g)
@gi

i
gli

�
l = 1; 2; 3; ::: (3)

i OYkt � -=O@t GwR |=[=kD gli 'i OYkt � -=O@t GwR |x}rw= |=[=kD ĝi 'u; QO xm
pw] w @Z(g)

@gi
u=}O=Qo T} QD=t "OvDUy l Q=QmD QO CmQL s=o pw] �l w l Q=QmD QO

[20]:OvwW|t x@U=Lt 8 |r= 4 \@=wQ T=U=Q@ �l s=o
@Z(g)
@gi

=
X
k2Ki

pk
X
a2Â

�ak(va � v̂a) i 2 I (4)

101



"""O
Qw;Q@

QO|
iO=Y

DQ@Q
=mp

O=aD
X}

YN
DOQ

@Q=m
l}Q=Okt "OW Oy=wN l}ORv |a]k X}YND R= pY=L u=} QH x@ xm@W QO u=} QH

|=yQ}Ut OwW|t ?Hwt xm CU= u=Q@ Q=m lQO O=} R Vvm =QB Qov=}=tv '� lJwm
QO "Ovvm xO=iDU= R}v CU= Q}Ut u} QDx=Dwm R= QDW}@ u=WQiU u=tR xm =Q |Qo}O
=yQ}Ut s=tD |wQ Q@ u=} QH syU 'Ovm|t p}t QiY CtU x@ � |Dkw '|OL Cr=L
=@ pO=at |R=Uxv}y@ |xr�Ut [12]"Ow@ Oy=wN Q@=Q@ '=yv; QiU u=tR R= Q_vhQY w

[12]:OwW|t |Ov@pwtQi 15 |x]@=Q pmW x@ '|iO=YD Q@ Q=m pO=aD \}=QW
min
x
z(x) = �X

rs

qrsE
�

min
k2Krs

fCrsk g jcrs(x)
�

+
X
a

xata(xa)�X
a

Z xa

0
ta(!)d! (15)

u=} QH x@ xDU@=w w a u=tm QO QiU u=tR ta(xa) w a u=tm QO u=} QH xa 'u; QO xm
"CU= u=tm u=ty QO

l}i=QD X}YND |xr�Ut pL sD} Qwor= "4
R= |iO=YD w |a]k Q@ Q=m pO=aD X}YND |xr�Ut pL |=Q@ 'Q[=L VywSB QO
xOW xO=iDU= 29�DSD� uwRity=v p=m}r}Bt}U |x} RHD |=v@t � Q}Ut sD} Qwor=
l} ZQi =@ xm Ovm|t pta CQwY u}= x@ Q}N= sD} Qwor= 'xO=U pmW x@ "CU=
T=U=Q@ 'TBU "Ovm|t pL =Q 30xOW OwOLt |rY= |xr�Ut 'C@=F Q}Ut xawtHt
OYkt � -=O@t Qy p=ai |=yQ}Ut xawtHt x@ |O}OH |=yQ}Ut 'xrLQt u}= |HwQN
"OwW|t Q=QmD Q}N= Ov}=Qi w pL xOW OwOLt |rY= |xr�Ut ,=OOHt "OwW|t xi=[=
31�MSA� |r=wDt |=yu}ov=}t VwQ R= xOW OwOLt |rY= |xr�Ut pL |=Q@
hOy `@=D |rwRv CyH |=DU=Q QO C@=F s=o |xR=Ov= |=v@t Q@ xm 'CU= xOW xO=iDU=
|=Q@ =Q DSD sD} Qwor= Q=@ u}rw= [24]'�1992� 32uwUm} QD=B w uUQq [12]"CU=
x@ =Q u; [25]'�1996� u=Q=mty w 33nQ@tO TBU w x�=Q= Q@ Q=m pO=aD X}YND
|xr�Ut pL |=ys=o '|rm CQwY x@ "OvO=O xaUwD |iO=YD Q@ Q=m pO=aD X}YND

:CU= CQwY u}= x@ 'Q[=L VywSB QO l}i=QD X}YND
Qy p=ai |=yQ}Ut |x}rw= |xawtHt uO=O p}mWD :�x}rw= |yOQ=Okt� QiY s=o

"m = 1 uO=O Q=Qk "(f 0
k) =yv; QO u=} QH |x@U=Lt w OYkt � -=O@t

=D 1"1 |=ys=o |=QH= w n = 0 uO=O Q=Qk :�xOW OwOLt |rY= xr�Ut� 1 s=o
&4"1

&=yQ}Ut |xv} Ry |v=UQRwQx@ "1"1
&�xm@W |Q=PoQ=@� hnk |mtm Q}Ut u=} QH |x@U=Lt "2"1

&fn+1
k = fnk + ( 1

n )(hnk � fnk ) =yQ}Ut O}OH u=} QH uOQw; CUO x@ "3"1
|xawtHt R= QiY u=} QH =@ |=yQ}Ut hPL 'OW pY=L |}=Qoty Qo = "4"1
s=o x@ uDiQ w n = n + 1 uO=O Q=Qk 'xvQow 2 s=o x@ uDiQ w p=ai |=yQ}Ut

&1"1
xawtHt QO Qo = w OYkt � -=O@t Qy |=Q@ O}OH Q}Ut O}rwD :�Q}Ut O}rwD� 2 s=o
Q}Ut Qo = 'hkwD "OwW xi=[= xawtHt u}= x@ 'OQ=Ov OwHw u; p=ai |=yQ}Ut
'xvQow 'O}UQ xOW u}}aD Q=Okt |xv}W}@ x@ m Q=QmD O=OaD =} OWv O}rwD |O}OH

"1 s=o x@ uDiQ
s=o w QiY s=o QO =yQ}Ut |mtm u=} QH uOQw; CUOx@ w xm@W |Q=PoQ=@ |=Q@
X}YND QO "OwW|t xO=iDU= I}y =} xty X}YND R= Q@ Q=m pO=aD X}YND QO '1

|iO=YD Q@ Q=m pO=aD X}YND "3
1 s=o � �2� |x]@=Q u}}=B K]U QO l}i=QD X}YND |=Q@ 'Q[=L VywSB QO
Q}Ut ?=NDv= pOt T=U=Q@ |iO=YD Q@ Q=m pO=aDX}YND �T}BW= u=}O=Qo sD} Qwor=
QO s OYkt w r -=O@t u}@ qrs QiU |=[=kD ZQi =@ "CU= xOW O=yvW}B C}Hwr

[12]:OwW|t u=}@ 11 |x]@=Q pmW x@ |iO=YD Q@ Q=m pO=aD \}=QW 'xm@W
frsk = qrsP rsk 8k; r; s (11)

r � s OYkt � -=O@t u}@ k Q}Ut ?=NDv= p=tDL= w u=} QH ?}DQD x@ P rsk w frsk
[12]:O};|t CUOx@ 12 |x]@=Q R= 'P rsk 'Q}Ut ?=NDv= p=tDL= "CU=

P rsk = Pr(Crsk � Crsl ; 8l 2 Krs) 8k; r; s (12)

Q}eDt l} Crsk w r � s OYkt � -=O@t u}@ |=yQ}Ut |xawtHt Krs 'u; QO xm
OYkt w -=O@t u=ty u}@ k Q}Ut |wQ Q@ xOW lQO QiU |xv} Ry Qov=}=tv w |iO=YD
s w r u}@ k Q}Ut |wQ Q@ xOW |Q}oxR=Ov= =} |ak=w QiU |xv} Ry crsk Qo = "CU=
[12]:OwW|t h} QaD 13 |x]@=Q CQwY x@ k Q}Ut |xOW lQO QiU |xv} Ry 'OW=@
Crsk = crsk + �rsk 8k; r; s (13)

\@DQt Q}Ut QiU |xv} Ry x@ \w@ Qt |iO=YD |=]N CQ=@a l} �rsk 'u; QO xm
CQ=@a x@ "E[Crsk ] = crsk =} E[�rsk ] = 0 xm OwW|t ZQi 'u}= Q@ xwqa "CU=
Q_vQO =@ "CU= |ak=w QiU |xv} Ry =@ Q@=Q@ xOW lQO QiU |xv} Ry \UwDt 'Qo}O
"OwW|t pOt xm@W \}=QW R= u=Q@ Q=m Cw=iDt lQO '|iO=YD |=]N CQ=@a uDiQo
Q}Ut ?=NDv= |=ypOt '=]N CQ=@a =@ x]@=Q QO xOW s=Hv= ZQi x@ xHwD =@
|=yZQi "Ov=xDi=} xaUwD 'P rsk Q}Ut ?=NDv= p=tDL= |x@U=Lt |=Q@ |irDNt
24�IID� u=Um} w pkDUt `} RwD ZQi '=]N CQ=@a `} RwD |=Q@ x}rw= w pw=ODt
w C}Hwr Q}Ut ?=NDv= |=ypOt '?}DQD x@ xm CU= p=tQv `} RwD ZQi w p@t=o
'xOvvmOwOLt |=yZQi Cra x@ 'C}Hwr pOt "OvyO|t CUO x@ =Q 25C}@ wQB
|=Q@ xDU@ sQi '=yv; |=]N 26Vvm =QB uOw@ u=Um} w =yxv} Ro pqkDU= %xrtH R=
pOt "CU= QDCL=Q |D=@U=Lt Q_v R= w OQ=O =yxv} Ro ?=NDv= p=tDL= |x@U=Lt
sHL w OQ=Ov sy xDU@ sQi =t= 'OQ=Ov =Q C}Hwr |xOvvmOwOLt |=yZQi 'C}@ wQB
pOt xm CU= QmP p@=k "CU= O=} R nQR@ |=yxm@W QO XwYN x@ 'u; C=@U=Lt
=t= 'Ovm|t O=R; =Q =yxv} Ro pqkDU= C}OwOLt |OL =D xmv}= =@ 27|}xv=}W; C}Hwr
Qy '|}xv=}W; C}Hwr pOt QO =Q} R "CU}v ?U=vt Q}Ut ?=NDv= |R=UrOt |=Q@
?=NDv= |xr�Ut QO xm |r=L QO "OW=@ xDW=O jraD xv=}W; l} x@ Ov=wD|t \ki xv} Ro
|OOaDt �|=yu=tm � |=yxv=}W; QO u=tRty O}=@ �=yQ}Ut� =yxv} Ro ?r=e 'Q}Ut
-=O@t u}@ k Q}Ut ?=NDv= p=tDL= |x@U=Lt |=Q@ C}Hwr pOt "OvW=@ xDW=O Qw[L

[12]:OwW|t x@U=Lt 14 |x]@=Q j@] 'r � s OYkt �

P rsk = e��crskP
l
e��crsl

8k; r; s (14)

Q=Okt =@ 28T=}kt QDt=Q=B � w xOW |Q}oxR=Ov= �QiU u=tR� xv} Ry crsk 'u; QO xm
|=]N =@ ?U=vDt Twmat Qw] x@ 'T=}kt QDt=Q=B xm O=O u=Wv u=wD|t "CU= C@Ft
"(var(Crsk ) = �2=6�2) CU= Q}Ut |xOW lQO |xv} Ry `} RwD OQ=Ov=DU=
u=Q@ Q=m w CU= lJwm |r}N lQO |=]N 'OW=@ nQR@ |r}N � Qo = 'Qo}O CQ=@ax@
'?}DQD u}= x@ "OvQ=O xOW |Q}oxR=Ov= QiU u=tR u} QDx=Dwm =@ Q}Ut ?=NDv= x@ p}=tD
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1|

xQ=t
W'

38
�2

|xQ
wO'

�14
01

Q=y@
�h

}QW
u=Qt

a|
UOv

yt VQ=tW |=yxO=O u=wva x@ =yu=tm R= |O=OaD sHL w O@=}|t X}YND xm@W x@
T} QD=t l} '|ak=w T} QD=t QO Q}}eD O=H}= =@ 'u}vJty "OwW|t ?=NDv= sHL
R= xO=iDU= =@ OYkt � -=O@t T} QD=t OQw;Q@ |xr�Ut 'TBU "OwW|t O=H}= x}rw=
OYkt � -=O@t T} QD=t l} w pL =yu=tm sHL VQ=tW w x}rw= T} QD=t |=y|OwQw
xU}=kt %xrtH R= 'hrDNt |=yQ=}at T=U=Q@ 'pOt CkO u=R}t "OwW|t xOR u}tND
w OQw;Q@ s=HL= u}@ xU}=kt '|ak=w w xOW OQw;Q@ OYkt � -=O@t |=yT} QD=t u}@
|xar=]t QO xDiQ Q=m x@ |=yw} Q=vU "OwW|t u}}aD '?NDvt |=yu=tm QO xOy=Wt

:R= Ov=CQ=@a '|=ypOt G}=Dv |@=} RQ= w x}rw= T} QD=t O=H}= |=Q@ Q[=L
QY=va ẁtHt xm |}xvwo x@ '|ak=w OYkt � -=O@t T} QD=t QY=va |iO=YD Q}}eD "1
T=U=Q@ |ak=w T} QD=t QY=va |iO=YD Q}}eD� O@=} Vy=m �10 |ak=w T} QD=t

"�U�0=7 , 1=1� 39CN=wvm} `} RwD
QY=va ẁtHt xm |}xvwo x@ '|ak=w OYkt � -=O@t T} QD=t QY=va |iO=YD Q}}eD "2
T=U=Q@ |ak=w T} QD=t QY=va |iO=YD Q}}eD� O@=} Vy=m �30 |ak=w T} QD=t

"�U�0=5 ,0=9� CN=wvm} `} RwD
l}i=QD X}YND pOt 'xOW xOy=Wt |=yu=tm sHL uOQw; CUO x@ |=Q@
'OW QmP xtOkt QO xm Qw]v=ty "CU= xDiQ Q=m x@ 3 VN@ QO xOW x�=Q= |iO=YD
|ak=w Q=DiQ x@ '|a]k Q@ Q=m x@ C@Uv |iO=YD Q@ Q=m pO=aD X}YND |=yZQi
|a]k u=R}t Q_v R= xm@W \}=QW xmv}= x@ xHwD =@ "CU= QDl}ORv xm@W u=Q@ Q=m
'xOy=Wt |=yu=tm sHL u}}aD |=Q@ 'CU}v swrat u=Q@ Q=m Q=DiQ uOw@ |iO=YD =}
"OW =QH= 14 |x]@=Q QO T=}kt QDt=Q=B hrDNt Q}O=kt |=R= x@ |iO=YD X}YND
|DQ=@a x@ =} u=Q@ Q=m lQO Vvm =QB uOw@ q=@ |xOvyOu=Wv '� T=}kt QDt=Q=B sm Q}O=kt
C}U=UL V}=Ri= xH}Dv QO w � QDt=Q=B Q=Okt V}=Ri= =@ "CU=yv; Q=DiQ uOw@ |iO=YD
Cr=L x@ w Ovm|t =O}B p}=tD QDx=Dwm |=yQ}Ut CtU x@ =[=kD 'QiU u=tR x@ u=Q@ Q=m
'|a]k X}YND hqNQ@ |iO=YD X}YND '?}DQD u}= x@ "OwW|t l}ORv |a]k
s=HL= O}rwD |=Q@ u; R= w xOw@ xm@W hrDNt \}=QW Q} wYD |=Q@ sRq h=]av= |=Q=O
|=yu=tm sHL 'jwi |=yw} Q=vU R= s=Om Qy QO "CU= xOW xO=iDU= |D=Oy=Wt
QO w O}rwD �0=1� 2� |xR=@ QO C}Hwr � QDt=Q=B hrDNt Q}O=kt <=R= x@ xOy=Wt

"Ov=xOW xU}=kt =ypOt G}=Dv '=yCr=L R= s=Om Qy

u=QyD |xm@W "1"5
'u=tm 17790 'xQo 8021 '|m}i=QD |x}L=v 650 pt=W u=QyD QyW Q@=at |xm@W
"CU= |Q=wU pO=at |xw}W |=Q@ C@Ft |=[=kD =@ OYkt � -=O@t GwR 117413 w
x@ 'u=QyD QyW |}xrLQt Q=yJ pOt G}=Dv T=U=Q@ 1391 p=U |=[=kD T} QD=t
pm �4=9 pO=at� u=tm 871 'u}vJty "CU= CUO QO |ak=w T} QD=t u=wva
|=Q@ "OvOW ?=NDv= xOW xOy=Wt |=yu=tm u=wvax@ w |iO=YD pmW x@ �=yu=tm
|=yQ=}at "CU= xOW xO=iDU= |@=} RQ= Q=}at Q=yJ R= 'pOt wO CkO |xU}=kt
u}@ (R2 � 41VR=Q@ |@ wN ?} Q[ w 40�RMSE� =]N C=a@ Qt u}ov=}t QwPHt
|=yu=} QH |m}ORv u=R}t R= |}=yXN=W 'xOW OQw;Q@ w xOW xOy=Wt |=yu=} QH
u}@ R2 w RMSE |=yQ=}at 'u}vJty "OvDUy x}rw= T} QD=t K}LYD R= TB Q}N=
Q=DN=U |m}ORv R= |}=yXN=W 'xOW K}LYD T} QD=t w |ak=w T} QD=t QY=va
=]N C=a@ Qt u}ov=}t QwPHt "OvDUy pOt |=QH= R= TB xOW QmP |=yT} QD=t
18 |x]@=Q R= OYkt � -=O@t |=[=kD w =yu=tm u=} QH R= s=Om Qy |=Q@ �RMSE�

C}Hwr �Q}Ut ?=NDv=� 34|iO=YD |xm@W |Q=PoQ=@ pOt R}v |iO=YD Q@ Q=m pO=aD
w 11 \@=wQ \UwD OYkt w -=O@t Qy u}@ |=yQ}Ut QO |mtm u=} QH w xDiQ Q=m x@
=@ |iO=YD l}i=QD X}YND l} '|iO=YD |xm@W |Q=PoQ=@ "OwW|t u}}aD 14
|@U=vD |=yX}YND ẁv R= '|DQ=@a x@ "CU= xm@W QO C@=F |=yQiU u=tR ZQi
xO}t=v sy 36|Q}UtOvJ =} 35|iO=YD X}YND =yVywSB |NQ@ QO xm CU=
[12]:OwW|t x@U=Lt 16 |x]@=Qltm =@ R}v xm@W |=yu=tm QO u=} QH [26]"OwW|t
xa =

X
rs

X
k

frsk �
rs
a;k 8a (16)

OYkt � -=O@t u}@ k Q}Ut |wQ Q@ a u=tm Qo = 'CU= 1 =@ Q@=Q@ �rsa;k 'u; QO xm
|=yX}YND "Ow@ Oy=wN QiY =@ Q@=Q@ 'CQwYu}= Q}e QO w OwW `k=w s w r
'=yQ}Ut |mtm u=} QH |x@U=Lt |xrLQt Q@ xwqa '|iO=YD w |a]k Q@ Q=m pO=aD
2 s=o w QiY s=o QO p=ai |=yQ}Ut |xawtHt p}tmD =} p}mWD |xrLQt QO
-=O@t Qy u}@ Q}Ut u} QDx=Dwm '|a]k X}YND QO "OvQ=O Cw=iD Qo}Om} =@ R}v
X}YND QO "OwW|t x@U=Lt |ak=w |=yQiU u=tR R= xO=iDU= =@ 'OYkt w
=@ sy Q=@ l} w |ak=w |=yQiU u=tR =@ Q}Ut u} QDx=Dwm Q=@ l} '|iO=YD
`} RwD R= u=tm Qy |iO=YD QiU u=tR "OwW|t x@U=Lt |iO=YD |=yQiU u=tR
u}= x@ "OwW|t G=QNDU= u=tm u; |ak=w QiU u=tR =@ Q@=Q@ u}ov=}t =@ p=tQv
xDiQo Q_v QO |iO=YD X}YND QO |QDW}@ p=ai |=yQ}Ut OwQ|t Q=_Dv= '?}DQD

"OwW
T=U=Q@ u=wD|t =Q �Q}N= sD} Qwor= 1 s=o � MSA sD} Qwor= |}=Qoty Q=}at
=yu=tm u=} QH Q}}eD u=R}t =} 'hOy `@=D Q=Okt Vy=m u=R}t 'XNWt Q=QmD O=OaD
CQwY x@ |}=Qoty Q=}at 'Q[=L VywSB QO "CiQo Q_v QO |r=wDt |=yQ=QmD QO
|x]@=Q CQwY x@ w |r=wDt |=yQ=QmD QO =yu=tm |xOWOQw;Q@ |=yu=} QH |m}ORv

:CU= xOW xDiQo Q_v QO 17rP
a

(xn+1
a � xna)2P
a
xna

� k (17)

CU= xOW ZQi 0=0001 =@ Q@=Q@ 'xm@W \}=QW x@ xHwD =@ R}v k Q=Okt 'u; QO xm
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=yCWwv=B
1. origin-destination
2. static
3. tra�c congestion
4. uncongested
5. proportional assignment
6. congested
7. user equilibrium
8. route choice
9. perception
10. stochastic user equilibrium (SUE)
11. perceived travel cost
12. Fricker
13. logit
14. Yang
15. Lo & Chan
16. Wang
17. Ma & Qian
18. Spiess
19. Kolovsky & Kolingerova
20. Bush-based
21. target matrix
22. gradient
23. steepest descent
24. independently and identically distributed (IID)
25. Probit

26. variance
27. Nested logit
28. scale parameter
29. disaggregate simplicial decomposition
30. restricted master problem
31. method of successive average (MSA)
32. Larsson & Patriksson
33. Damberg
34. stochastic network loading
35. stochastic
36. multipath
37. relative gap
38. Python
39. Uniform
40. root mean square error (RMSE)
41. goodness of �t coe�cient
42. multinomial logit
43. shortest path
44. generalized extreme value (GEV)
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