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sy w sm =QD |Q=PoCt}k KQ] ẁv sy =yv; QO xm |}=yQ=DWwv xm CU= u; R= |m =L
'|vwvm VN@ QO "Ov=xDiQo Q=Qk xHwD OQwt QDW}@ 'CU= xOW XNWt ZQ=wa Q=Okt
QO xOW |Qw;`tH |=yxO=O =@ 2013 =D 2005 |=yp=U QO xOW QWDvt VywSB 11
QwmPt |=yVywSB |Q=t; |xat=H "CU= xOW |UQQ@ 2010 =D 2004 |=yp=U
u}@ xOvwW VUQB O=Qi= O=OaD w u=DUrov= w =m} Qt; 'OvrRw}v 'Ovry 'u=Q}= |=yQwWm R=
xOW xO=iDU= =yVywSB u}= QO |vwo =vwo |=ypOt R= "CU= xOw@ Qiv 1545 =D 366
|xv=oOvJC}Hwr w xv=oOvJC}Hwr 'uw}UQoQ 'C}@ wD 'C}@ wQB %R= Ov=CQ=@a xmCU=
'|Q=PoCt}k COtx=Dwm C=QF= |wQ ,=DOta xOW s=Hv= |=yVywSB RmQtD "11|@}mQD
QO Q}}eD Ovv=t COtOvr@ C=QF= w [17�12]'|YNW |wQOwN R= xO=iDU= u=R}t %Ovv=t
|Q=PoCt}k C}rw@kt u=R}t |wQ Qw]u}ty w [18]Q=m =} xv=N pLt w wQOwN C}mr=t

[19]"CU= xOw@ 'sm =QD
|}=Q=m u=R}t QO w C}rw@kt QO Q=PoQ}F-=D pt=wa |UQQ@ x@ =yVywSB R= |NQ@
VRQ=� QiU u=tR Vy=m VRQ= Qo}O |NQ@ =t= [18]"Ov=xDN=OQB sm =QD |Q=PoCt}k
QO |}xar=]t QO [21w20]"OvOQw; CUOx@ sy =Q 13QiU u=tR |Q}PB Q}}eD w 12�u=tR
&Ca=U Qiv Q@ wQw} 7 95 'wQOwN u=oOvvmxO=iDU= |=Q@ QiU u=tR VRQ= '2005 p=U

xm CU= |}=yCU=}U R= Qo}O |m} R}v |v=oty pkv w ptL |=ysDU}U Ow@y@
|k} wWD |=yCU=}U R= xO=iDU= "OwW|t xO=iDU= QiU |=[=kD C} Q}Ot |=DU=Q QO
|Q=PoCt}k Ovv=t |aiO |=yCU=}U Q=vm QO |v=oty pkv w ptL Ow@y@ Ovv=t
|=yCU=}U |R=UxO=}B xmv}= 'pw= %CU= `=iO p@=k Q_v wO R= smCUO 'sm =QD
|wQOwN R= xO=iDU= QO xm@W u=oOvvmxO=iDU= R= |NQ@ p}=tD Vy=m Ea=@ |aiO
Q}=U R= xO=iDU= |=Q@ O=Qi= u}= p}=tD CU= umtt xH}Dv QO &OwW|t |YNW
CyH QO |}=yCU=}U CU= sRq 'u}=Q@=v@ "OyO V}=Ri= =Q |rkv w ptL |=yxw}W
P=ND= 'OvQ=O |QDW}@ |}=Q=m xm |v} Ro}=H |=yxw}W C}@ wr]t w C}iQ_ V}=Ri=
u=oOvvmxO=iDU= x@ |aiO |=yCU=}U xm |}=yC}OwOLt p}rO x@ xmv}= 'swO "OwW
OwN =@ =Q u=oOvvmxO=iDU= |D}=[Q=v =yCU=}U u}= p=ta= ,=twta 'Ovvm|t p}tLD
pt=wa R= |m} 'u=oOvvmxO=iDU= swta \UwD CU=}U l} VQ}PB "OQ=O x=Qty x@
Q=vm QO CU= sRq 'u}=Q@=v@ [4]"CU= CU=}U u; |=QH= uOw@ R}t;C}kiwt QO syt
|D}=[Q=v R= |WN@ =D OvwW =QH= R}v |k} wWD |=yCU=}U '|aiO |=yCU=}U

"Ovvm p}OaD =Q |twta
|m}i=QD sm =QD p[at =@ |}xOQDUo pmW x@ xm CU= |}=yQyW R= |m} u=QyD
KQ] |=ys=v =@ |D} Q}Ot KQ] wO 'u=QyD QO p[at u}= C} Q}Ot |=Q@ "CU= wQ@ wQ
C}awvtt O=H}= KQ]� OQi � GwR KQ] "OwW|t xO=iDU= OQi � GwR KQ] w l}i=QD
K]U QO �lqB |xQ=tW QN; skQ uOw@ OQi =} GwR T=U=Q@ =ywQOwN OOQD |=Q@
Ea=@ CU= umtt KQ] u}= COtR=QO QO "OW=@ x=Qty |Dq=mW= =@ Ov=wD|t |Q_v
'u}= Q@ xwqa "OwW KQ] |}=Q=m uOt; u}}=B xH}Dv QO w wQOwN C}mr=t MQv V}=Ri=
R= xO=iDU= '|va}� OQ=O xiQt QWk |=Q@ OQi - GwR KQ] xm |}xS} w R=}Dt= p}rO x@
umtt '�OQi w GwR lqB wO =@ wQOwN wO O} QN j} Q] R= xDiy |=yRwQ s=tD QO xm@W
x@ C@Uv u=oOvvmxO=iDU= O=tDa= Vy=m Ovv=t |a=tDH= CqmWt RwQ@ Ea=@ CU=
u; uOw@v =ROt;QO 'OQi � GwR KQ] syt |=yha[ R= |m} "OwW sDU}U u=oOvv=OQo
pkv w ptL sDU}U |xaUwD |=Q@ |r=t `@=vt O=H}= sOa xH}Dv QO w u=oOvv=OQo |=Q@
xO=O xiQt QWk x@ xm |R=}Dt= <=R= QO =Q} R "CU= QwmPt KQ] |xOwOLt QO |v=oty
ptL sDU}U |xaUwD j} Q] R= ,qFt� Ot;QO sm QWk |=Q@ |r@=kDt Caivt 'OwW|t

"OwW|tv O=H}= �u=RQ= |v=oty pkv w
xOW P=ND= |D} Q}Ot KQ] QO |QovR=@ CQwQ[ 'xOW QmP ?r=]t x@ xHwD =@
x=iQ V}=Ri= OQm} wQ =@ |}=yKQ] R= xO=iDU= w u=QyD QyW OQi � GwR |xOwOLt |=Q@
|=yxDU@ p=ta= Q}F-=D xm |}=yVywSB Ow@tm "OwW|t T=UL= |a=tDH= Cr=Oa w
|D=ar=]t Ow@v w OvW=@ xOQm|UQQ@ OQi- GwR |xOwOLt QO =Q =[=kDC} Q}Ot|DU=}U
s=Hv= |=Q@ |}xR}ov= 'OW=@ xOW xOy=Wt =yu; QO R}v OOQD ZQ=wa uOQm Q}}eD Q}F-=D xm

"CU= Q[=L VywSB
C@Uv Q}eDt ZQ=wa =@ sm =QD |Q=PoCt}k |aiO CU=}U 'Q[=L VywSB QO
|=Q@ |}xv} Ro u=wvax@� |v=QTw@ wD= sDU}U Ow@y@ |k} wWD CU=}U w RwQ R= Ckw x@
|=yCU=}U "OvwW|t xar=]t �|Q=PoCt}k KQ] R= xOt; CUOx@ |=yOt;QO hQYt
u=QyD QyW OQi � GwR KQ] |=Q@ |v} Ro}=H u=wvax@ 'xOW O=yvW}B |k} wWD w |aiO
u}= |=Q@ "OwW|t |UQQ@ K@Y C=a=U QO |reW |=yQiU QO =yu; Q}F-=D w KQ]t
l} '7xOW u=}@ u=LHQ w 6xOW Q=mW; u=LHQ |=yxO=O R= xO=iDU= =@ =OD@= 'Qw_vt
CQwYx@ =yCU=}U |x}rm � OwW|t xDN=U xr}Uw ?=NDv= 8|}xv=}W; C}Hwr pOt
C}@ wr]t `@=D QO =yu;|]NQ}e C=QF=|UQQ@ u=mt= =D OvOW xDiQo Q_v QO|L]U xU
Vy=m QO |DU=}U �|=y� Q=R@= p=ta= |@}mQD w pkDUt C=QF= "�OW=@ sy=Qi R}v =yxv} Ro
Q=R@= R= l} Qy x@ \w@ Qt |}x}W=L C=QF= |x@U=Lt =@ '|YNW |wQOwN syU
QO "OwW|t u}}aD \w@ Qt |w} Q=vU |R=Ux}@W j} Q] R= Q_vOQwt |DU=}U �|=y�

14



4/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt "Q_vOQwt |D} Q}Ot |=yCU=}U C=YNWt "1 pwOH

Kw]U Q}O=kt Kw]U O=OaD CU=}U
4

3
|xOwOLt QO OOQD |=Q@ ZQ=wa Ci=} QO

8 K@Y6 : 30 Ca=U R= Oa@ OQi � GwR
12 �u=twD Q=Ry�

0
3 OOQD |=Q@ h}iND uO=O Q=Qk25 �OYQO� K@Y 9 Ca=U R= Oa@50

0
3 �OYQO� Tw@ wD= QiU u=tR Vy=m15

30

15
3 =D Tw@ wD= x=oDU}= |xrY=i Vy=m8 �xk}kO� Q=m pLt3

xOW u=}@ u=LHQ V}=tR; |L=Q] "1"3
pt=W V}=tR; u}= 'pt=m |rt=a KQ] R= xO=iDU= CQwY QO V}=tR; |L=Q] CyH
|Q=t; |Q}PB Q}}eD R= u=mt= OL =D xmv}= Qw_vt x@ "OW|t w} Q=vU (34 = 81)
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3 ,=@} QkD 'Tw@ wD= QiU u=tR Vy=m CU=}U Q}F-=D 'u}vJty

=yCWwv=B
1. tra�c congestion
2. Texas transportation institute
xOt; CUOx@ O=R; u=} QH Cr=L QO QiU u=tR =@ QiU u=tR |xU}=kt R= Q}N-=D u=R}t "3

"CU=
4. transportation demand management
5. congestion pricing
6. revealed preference
7. stated preference
8. nested logit model
9. dynamic pricing
10. static pricing
11. probit, tobit, regression, multinomial logit (MNL), mixed

multinomial logit (MMNL)
12. value of travel time saving (VTTS), often abbreviated as value

of time (VOT)
13. travel time variability
14. categorical data

15. full information maximum likelihood (FIML)
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