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[27]�1 |x]@=Q� "OQ=O ("jq) |r=tDL= w (Vjq)

Ujq = Vjq + "jq (1)
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'|}xrtHOvJ C}Hwr pOt "OQm CN=OQB =Q xDUUo ?=NDv= |=ypOt R= |vwo =vwo
CU= xOW ZQi u; QO xm 'CU= xDUUo ?=NDv= pOt u} QDOQ@ Q=mQB w u} QDxO=U
"OQ=O 20l} ẁv OwOLt Q=Okt *u=Um} w pkDUt `} RwD 'C}@ wr]t `@=D |=]N CtUk

%CU= xOW u=}@ 2 |x]@=Q QO "jq |iO=YD Q}eDt |=Q@ QwmPt `} RwD
f("jq) = �e��("jq��jq) exp(e��("jq��jq)) (2)

Tv=} Q=w Q=Okt "OwW|t xO}t=v u=mt w T=}kt QDt=Q=B ?}DQD x@ � w �jq 'u; QO xm
?=NDv= p=tDL= '� = 1 w �jq = 0 ZQi =@ "CU= �2

6�2 Q@=Q@ xOW xQ=W= `} RwD
x@U=Lt 3 |x]@=Q CQwY x@ |}xrtHOvJ C}Hwr pOt QO q OQi \UwD j |xv} Qo

%OwW|t

Pjq = eVjqP
m6=j;j�Cq

eVmq
(3)
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`} RwD uOQm ^=Lr '|}xrtHOvJ C}Hwr pOt |x]@=Q G=QNDU= |=Q@ |U=U= ZQi
?}=Q[ uOQm ZQiC@=F wC}@ wr]t `@=D |=]N CQ=@a |=Q@ p@t=o u=Um} w pkDUt
|}xrtHOvJ C}Hwr pOt 'Q}N= ZQi wO R= |W=v "CU= O=Qi= |=Q@ C}@ wr]t `@=D
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|Q}os}tYD Ov}=Qi |] QO O=Qi= |vwoty=v '|@}mQD C}Hwr pOt 'xH}Dv QO "Ovvm|t
Qw_vt x@ Tv=} Q=w |v=Uty=v =@ |OL Q=Okt pOt 'Qo}O |} wU R= "OQ}o|t Q_v QO =Q
`} RwD C}@ wr]t `@=D '|iO=YD CtUk |=Q@ '=yxv} Ro u=}t |vwoty=v uDiQo Q_v QO
C}Hwr pOt |Q_v |v=@t 'xt=O= QO "�1 pwOH� Ovm|t ^=Lr u=Um} Q}e w pkDUt
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�OYkt ?=NDv= |=ypOt QO |U=U= pmWt� OQi ?=NDv= |xawtHt QO =yxv} Ro OOaD

%OwW|t
&QDtwr}m 1 2 R= QDtm OQi CvwmU pLt =D OYkt |xrY=i %1 OY=kt xawtHt �
&QDtwr}m 3 |r= 1 2 u}@ OQiCvwmU pLt =D OYkt |xrY=i %2 OY=kt xawtHt �
"QDtwr}m 3 R= V}@ OQi CvwmU pLt =D OYkt |xrY=i %3 OY=kt |xawtHt �
CvwmU pLt =D xrY=i T=U= Q@ Qi=Ut OYkt |=y?=NDv= |xawtHt '1 pmW QO

[32]"CU= xOW x�=Q=

|R=UpOt "5
|xv} Ro 3 u=}t R= OYkt ?=NDv= 'Q[=L |xar=]t QO 'OW u=}@ QDV}B xm Qw] u=ty
V}@ w QDtwr}m 3 |r= 1 2u}@ 'QDtwr}m 1 2 R= QDtm |xrY=i QO OY=kt |xawtHt
p}rLD Qw_vt x@ u}vJty "CU= xDiQo CQwY CvwmU pLt R= |QDtwr}m 3 R=
pOt u=wva x@� |}xrtHOvJ C}Hwr pOt Q@ xwqa '=yxv} Ro w O=Qi= u=}t |vwoty=v
w |@}mQD C}Hwr |=ypOt '=yxv} Ro w O=Qi= u=}t |vwoty=v uDiQo Q_v QO uwO@ w =v@t
G}=Dv '6 w 5 |=ypwOH "CU= xOW CN=OQB R}v Tv=} Q=w |v=Uty=v =@ |OL Q=Okt
Ov}=Qi |] xm CU= QmP x@ sRq "OyO|t u=Wv =Q OYkt ?=NDv= |R=UpOt R= pY=L
QyW l}i=QD w pkvwptL `t=H C=ar=]t QO OwHwt |=yQ}eDt |t=tD '|R=UpOt
uwo =vwo |=yQ=Ri=sQv R= GDvt |=yxO=O w xt=vVUQB QO OwHwt |=yxO=O pt=W� u} wRk
|=yuwtR; QO |RwQ}B w |Q=t; |Q=O=vat CQwY QO w Ov=xOW uwtR; �GIS Ovv=t
xOW VQ=Ro |}=yv pOt QO �... w F|xQ=t; '|}=tvCUQO C@Uv� |Q=t; hrDNt
OQwt Ctqa 'xO=iDU= OQwt |=yQ}eDt |=yQDt=Q=B s=tD '6 w 5 |=ypwOH QO "CU=

"OvQ=O =Q Q=_Dv=
G}=Dv u}= 'OYkt ?=NDv= hrDNt |=ypOt QO =yQDt=Q=B Ctqa x@ xHwD =@

%CU= xOW pY=L
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}rLD"�QiU � Qiv 1570 %xvwtv O=OaD� |R=Ht |=yQ}eDt |v=w=Qi p}rLD G}=Dv "3 pwOH
��� |@Uv |v=w=Qi jr]t |v=w=Qi xv=Wv |oS} w ẁv

9 30 146 Age 1 p=U 0�16

uU7 71 121 Age 2 p=U 17�25
73 55 1155 Age 3 p=U 26�55
9 43 148 Age 4 p=U 55 R= V}@
85 92 1349 Low srB}O Q} R

Cq}YLD13 06 205 Uni |U=vWQ=m � srB}O
1 02 16 Mass |QDmO w OWQ= |U=vWQ=m
12 10 190 Std pYLt

peW
8 34 131 Emp OvtQ=m
57 13 897 House Q=Oxv=N
9 62 151 Ret xDUWvR=@
12 80 201 Buss O=R;
35 22 553 Male OQt C}UvH64 78 1017 Female uR
44 97 706 Ycert xt=v}y=wo |=Q=O xt=v}y=wo C}a[w55 03 864 Ncert xt=v}y=wo Ok=i
50 00 785 Mor �5%00�11%59� K@Y

Ct} Ra u=tR
6 69 105 Noon �12%00�14%59� Qy_
26 31 413 After �15%00�17%59� QYa
13 44 211 Eve �18%00�19%59� ?wQe
3 57 56 Night �20%00�22%00� ?W

"�QiU � Qiv 1570 %xvwtv O=OaD� |R=HtQ}e |=yQ}eDt |Q=t; p}rLD "4 pwOH
u}ov=}t xv}tm xv}W}@ xv=Wv Q}eDt
1 83 0 21 8 41 Adis QDtwr}m ?UL Q@ |}=wy |xrY=i
2 58 0 28 10 02 Ldis QDtwr}m ?UL Q@ |v}tR |xrY=i
0 13 0 0 4 Stejm pm CL=Ut x@ OYkt |Q=HD CL=Ut C@Uv
6 17 0 42 21 29 Tt |YNW p}@twD= =@ QiU u=tR
9 02 1 27 21 18 Walkt Tw@ wD= x=oDU}= =D |wQxO=}B u=tR
12 29 1 37 25 66 Outbus Tw@ wD= R= GQ=N QiU u=tR
1 80 0 6 24 Intialwb Tw@ wD= x@ uOW Q=wU |=Q@ x}rw= Q=_Dv= u=tR
6 86 0 29 71 Inbus Tw@ wD= pN=O QiU u=tR
3 27 0 11 88 Totalwb Tw@ wD= x@ uOW Q=wU |=Q@ Q=_Dv= u=tR pm
1 53 0 4 25 Nbus Tw@ wD= |=yx=oDU}= O=OaD
3 93 1 10 Hsize Q=wv=N Oa@
2 17 0 6 Nmen Q=wv=N u=OQt O=OaD
1 76 0 6 Nwome Q=wv=N u=vR O=OaD
1 11 1 4 Co Q=wv=N lrtD QO |Q=wU O=OaD
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yt "OYkt ?=NDv= hrDNt |=ypOt CN=OQB G}=Dv "5 pwOH
���HEV ��MX �MNL Q}eDt xv} Ro�|Q=O=vat K]U� ?} Q[ �|Q=O=vat K]U� ?} Q[ �|Q=O=vat K]U� ?} Q[

�0 000��0 29 �0 000��0 94 �0 000��0 89 Ldis

1�0 000�10 33 �0 000�18 80 �0 000�12 32 Stjem

�0 000�0 59 �0 000�0 94 �0 000�0 68 Std

�0 000��0 49 �0 000��0 82 �0 000��0 48 Ycert

�0 000�1 16 �0 000�5 16 �0 000�1 43 Constant

2�0 000��1 33 � �0 000��1 27 Ldis

�0 000�15 49 �0 000�32 94 �0 000�16 04 Stjem

�0 062�0 47 �0 83�0 93 �0 034�0 57 Noon

�0 000��0 23 � �0 000��0 22 Ldis

3�0 000�15 85 �0 000�26 66 �0 000�17 80 Stjem

�0 000��0 43 �0 69��0 46 �0 43��0 35 Med

�0 000�0 67 � �0 000��0 73 Med

1125 470 �1112 540 �1131 079 LL(�)

|@=} RQ= \@=w[0 3461 0 3536 0 3429 �2
c

0 3475 0 3550 0 3442 �20
0 3446 0 3519 0 3373 �2

Adj

|}xrtHOvJ C}Hwr �
|@}mQD C}Hwr ��

Tv=} Q=w |v=Uty=v =@ |OL Q=Okt ���

s=Hv= x@ s}tYD 11%59 � 5%00 |v=tR |xR=@ QO O=Qi= xJu=vJ '6pwOH T=U=
|xrY=i =@ OY=kt |xawtHt� 3 |xv} Ro ?=NDv= QO 'OvW=@ xDW=O OwN O} QN QiU
=Q Qt= u}= Cra "OvQ=O Cw=iDt |=yx=oO}O '�OwN CvwmU pLt R= QDtwr}m 3 R= V}@
x@ "CUv=O =yv; C}r=ai x@ xDU@=w O=Qi= hrDNt |Q=m |=yCa=U R= |W=v u=wD|t
CvwmU pLt R= QwO |=yu=mt QO O} QN QiU s=Hv= 'O=Qi= |NQ@ |=Q@ 'p=Ft u=wva
|v=}=B C=a=U QO O} QN QiU s=Hv= x@ Qo}O O=Qi= O=} R p}=tD p}rO x@ K@Y QO OwN
QmP OY=kt |xawtHt C}@ wr]t R= QDtm '=yCa=U u; QO O} QN Rm =Qt |ewrW w RwQ
O} QN QiU s=Hv= 'XNWt |Q=m |=yCa=U =@ O=Qi= |=Q@ u}vJty "Oy=m|t xOW
pOt G}=Dv x@ xHwD =@ "OwW|t 3 |xv} Ro C}@ wr]t QDW}@ Vy=m Ea=@ K@Y QO
|xawtHt QO |v}tR |xrY=i |=Q@ 24|}x}W=L C}@ wr]t �O[� QF= '|@}mQD C}Hwr
?=NDv= 3 |xv} Ro QO 11%59 |r= 5%00 u}@ |v=tR QO QiU s=Hv= w 3 w 2 OY=kt

%OwW|t u=}@ 10 |r= 8 \@=wQ CQwY x@ OYkt
Ldis = �mean�Ldis + �standard deviation�LdisN

= �3=82 + 1=33N (8)

Mor = �mean�Mor + �standard deviation�MorU

= �1=13 + 1=26U (9)

Ldis = �mean�Ldis + �standard deviation�LdisN

= �0=33 + 0=41N (10)

'p=tQv |iO=YD Q}eDt N 'CN=wvm} `} RwD |iO=YD Q}eDt Qou=}@ U '=yv; QO xm
\UwDt Q=Okt Q@=Q@ ?}DQD x@ �standard deviation�Ldis w �mean�Ldis
w �mean�Mor 'Ldis Q}eDt |=Q@ xOW xDiQo Q_v QO `} RwD Q=}at h=QLv= w

hrDNt |=yQ}eDt QDt=Q=B `} RwD |=Q@ |@}mQD C}Hwr pOt CN=OQB G}=Dv "6 pwOH
"OYkt ?=NDv= pOt

Q=}at h=QLv= \UwDt Q=Okt `} RwD QDt=Q=B xv} Ro?} Q[ ?} Q[
1 33 �3 82 p=tQv Ldis 2
1 26 �1 13 CN=wvm} Mor 3
0 41 �0 33 p=tQv Ldis 3

xOW x�=Q= 5 pwOH QO �2
Adj w �20 '�2

c 'LL(�) \@=w[ T=U= Q@ =ypOt |@=} RQ=
u}= R= "CU= xOW QHvt |QDy@ G}=Dv x@ |@}mQD C}Hwr pOt u; T=U= Q@ xm 'CU=
R}v O} QN QiU OYkt ?=NDv= QO O=Qi= |vwoty=v uOQm ^=Lr Owtv u=}@ u=wD|t wQ
Cw=iD uOQm Qw_vt 'Qo}O |} wU R= "CU= xOW =yxO=O x@ pOt QDy@ VR=Q@ x@ QHvt
u=wD|t "CU= xOW pOt |oOvyOK}[wD CQOk QO |tm Ow@y@ Ea=@ '=yxv} Ro QO
C}@ wr]t |a]k CtUk QO \ki 'OwN O} QN s=Hv= Qw_vt x@ O=Qi= xm CiQo xH}Dv
pkDUt `} RwD 'C}@ wr]t `@=D |=]N CQ=@a w OvQ}o|t Q_v QO =Q =yxv} Ro u=}t R}=tD
'p=tQv sD} Q=or 'p=tQv |=y`} RwD |@}mQD C}Hwr pOt QO "OQ=O p@t=o u=Um} w
xOW xDiQo Q_v QO uwo =vwo |=yQDt=Q=B |wQ p=@} w w uwUv=H SB '|FrFt 'CN=wvm}
xOW VQ=Ro |}=yv pOt u=wva x@ |oOvR=Q@ |=yXN=W u} QDy@ =@ pOt 'C}=yv QO w
QO OY=kt |xawtHt� 2 |=yxv} Ro xm OQm u=}@ u=wD|t '6 pwOH x@ xHwD =@ "CU=
3 R= V}@ |xrY=i QO OY=kt |xawtHt� 3 w �QDtwr}m 3 |r= 1 2 u}@ |xrY=i
uwoty=v 'O} QN QiU s=Hv= Qw_vt x@ |v}tR |xrY=i Q}eDt =@ xyH=wt QO �QDtwr}m
|v}tR |xrY=i Q}eDt Q}F-=D |=Q@ OL=w |QDt=Q=B uDiQo Q_v QO u}=Q@=v@ &Ovvm|t Q=DiQ
Q@ 'Qo}O |wU R= "OwW xOvvmx=Qto G}=Dv x@ QHvt CU= umtt 'C}@ wr]t Vy=m QO
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}rLD"Q[=L VywSB QO xOW x�=Q= |=ypOt QO |}=tvCUQO C@Uv uwtR; |UQQ@ "7 pwOH
���HEV ��MX �MNL pOt
�1125 470 �1112 540 �1131 079 LL(�)

14 15 12 |O=R; |xHQO
11 218 37 078 � p=tDL= sD} Q=or hqDN= Q@=Q@ �2
 002 0 0243 � X2(N; 0=999)

Tv=} Q=w |v=Uty=v =@ |OL Q=Okt ��� |@}mQD C}Hwr �� |}xrtHOvJ C}Hwr�

QO |}=v=wD� |@}mQD C}Hwr pOt TBU w xOW xDN=OQB |}xrtHOvJ C}Hwr swUQt
QO� Tv=} Q=w |v=Uty=v =@ |OL Q=Okt w �O=Qi= u=}t |xk}rU hqDN= uDiQo Q_v
|vwoty=v uDiQo Q_v QO Qw_vt x@ p@t=o u=Um} Q}e w pkDUt `} RwD uDiQo Q_v
hqNQ@ 'Q[=L VywSB QO u}vJty "CU= xOW xDN=U �=yxv} Ro l}D=tDU}UQ}e
?=NDv= QO OQi 'CiQo|t CQwY |L=wv u=}t R= OYkt ?=NDv= xm 'u}W}B C=ar=]t
|UQQ@ "CU= xH=wt OwN CvwmU pLt =D xrY=i T=U= Q@ xv} Ro 3 =@ OwN OYkt
Q@ Tv=} Q=w |v=Uty=v =@ |OL Q=Okt w |@}mQD '|}xrtHOvJ C}Hwr |=ypOt G}=Dv
'OYkt ?=NDv= QO xm OyO|t u=Wv �2

Adj w �20 '�2
c 'LL(�) |=yQ=}at T=U=

O=} R V}=Ri= Ea=@ hrDNt |=yxv} Ro u=}t l}D=tDU}UQ}e |vwoty=v uOQm ^=Lr
pOt G}=Dv 'Qo}O |} wU R= "OwW|tv xDUUo ?=NDv= |=ypOt |oOvR=Q@ |=yXN=W
xrY=i Q}eDt =@ |} wQ=} wQ QO O=Qi= |xk}rU hqDN= |xOvyOu=Wv '|@}mQD C}Hwr
V}@ |xrY=i =@� ?=NDv= swU w swO |=yxv} Ro QO OY=kt |xawtHt =D -=O@t R=
|xrY=i =@ OY=kt |xawtHt QO QiU s=Hv= w �CvwmU pLt R= QDtwr}m 1 2 R=
u}= R= "CU= 11%59 � 5%00 |v=tR |xR=@ QO CvwmU pLt R= QDtwr}m 3 R= V}@
O=Qi= u=}t QO |oS} w u}= \ki '|vwoty=v |UQQ@ Qw_vt x@ xm OwW|t O=yvW}B wQ
xOvU@ =yv; l}D=tDU}U hqDN= x@\ki '=yxv} Ro u=}t QO Cw=iD |=Q@ w OwW xOy=Wt

"OwW
|QDW}@ O=a@= |UQQ@ x@ xm OwW|t O=yvW}B |Oa@ C=ar=]t s=Hv= Qw_vt x@
|@}mQD C}Hwr pOt R= xO=iDU= |xw}W w Ct} Ra u=tR ?=NDv= Ovv=t x@ QiU R=
|vwoty=v uOQm ^=Lr QF= w OwW xDN=OQB Tv=} Q=w |v=Uty=v =@ |OL Q=Okt w
CQwY x@ 'xOW QmP O=a@= QO =Q O=Qi= |xk}rU hqDN= w =yxv} Ro u=}tl}D=tDU}UQ}e
hWm O=Qi= u=}t |vwoty=v `@vt u}vJty "OwW |UQQ@ u=tRsy u}vJty w |mD
pOt QO =]N CQ=@a p@t=o `} RwD uOw@u=Um} ZQi \ki 'Q[=L VywSB QO "OwW
|UQQ@ x@ '|D; C=ar=]t QO OwW|t O=yvW}B "CU= xOW O=R; |}xrtHOvJ C}Hwr
xDU@=w `} RwD w �|}xv=}W; C}Hwr� u=Um} w xDU@=w `} RwD ZQi =@ OYkt ?=NDv=
|xO=U pOt =@ xOW xQ=W= |=ypOt |};Q=m w OwW CQO=@t �C}@ wQB� u=Um} Q}e w

"OwW xU}=kt |}xrtHOvJ C}Hwr

Q_v QO `} RwD Q=}at h=QLv= w \UwDt Q=Okt Q@=Q@ �standard deviation�Mor

"OvDUy Mor Q}eDt |=Q@ xOW xDiQo
Q@ "OwW xO=iDU= pkvwptL |Q=PoCU=}U QO Ov=wD|t Q[=L Q=DWwv G}=Dv
Ow@y@ Ea=@ =yxv} Ro l}D=tDU}UQ}e |vwoty=v uOQm ^=Lr 'Q[=L VywSB T=U=
|UQQ@ 'hOy xJu=vJ OwW|t O=yvW}B wQ u}= R= "OwW|tv pOt QO Q}otWJ
'u=U; Q}UiD 'xDU@ sQi xm '|}xrtHOvJ C}Hwr pOt R= 'CU=yxv} Ro QO |vwoty=v
xv} Ro l}D=tDU}U |vwoty=v |UQQ@ |}=v=wD =@ w QDtm ?D=Qt x@ |D=@U=Lt |xv} Ry
|} wU R= "OwW |WwBsWJ =yxv} Ro l}D=tDU}UQ}e |vwoty=v R= w xO=iDU= 'OQ=O
X=YDN= Ea=@ '|R=UpOt Ov}=Qi QO O=Qi= |xk}rU hqDN= uOQm ^=Lr 'Qo}O
|};Q=m V}=Ri= 'u; `@]r=@ w hOy |=yxwQo x@ CN=wvm} Q}e w ?U=vt |=yCU=}U

"OwW|t pkvwptL |=y|Q=PoCU=}U

|Q}oxH}Dv "6
Ov}=Qi QO O=Qi= |Q=DiQ MU=B uDiQo Q_v QO Ea=@ uwRisy=v |=ypOt R= xO=iDU=
|Q=PoCU=}Up}rLD|=Q@ uwRisy=v|=ypOtu}vJty "OwW|tpkvwptL|R} Qxt=vQ@
QO uwRisy=v |=ypOt 'pt=wa u}= R= |W=v "OvDUy ?U=vt |Q=PoCt}k w |t}_vD
pL=Qt u} QDsyt R= |m} 'QiU OYkt ?=NDv= "CU= xOW xO=iDU= Q[=L VywSB
?=NDv= Oa)@ Q@ QF-wt pt=wa CN=vW "CU= QiU l}Uqm |xrLQt Q=yJ Ov}=Qi QO
|xaUwD |xwLv |=Q@ |tra |=y|Q}os}tYD QO |OQ@ Q=m |Q=R@= u=wva x@ QiU OYkt
Q}N= |=ys}tYD |R=UxO=}B R= pY=L G}=Dv R= `q]= w pkvwptL |=ysDU}U
C}Hwr pOt R= QiU OYkt ?=NDv= |UQQ@ Qw_vt x@ u=QoWywSB QDW}@ "CU= KQ]t
hqDN= uDiQo Q_v QO x@ QO=k '|oO=U OwHw =@ pOt u}= "Ov=xOQm xO=iDU= |}xrtHOvJ
l}D=tDU}UQ}e|vwoty=v w?=NDv= |xawtHt|=y|oS} w =@ xyH=wt QO O=Qi= |xk}rU
=yxv} Ro w O=Qi= u=}t |vwoty=v |UQQ@ x@ 'Q[=L Q=DWwv QO wQ u}= R= "CU}v =yxv} Ro
pOt x@ =OD@= QO 'Qw_vt u}O@ "CU= xOW xDN=OQB O} QN |=yQiU OYkt ?=NDv= QO

=yCWwv=B
1. transportation four- step classic models
2. mixed logit
3. heteroscedastic extreme value
4. multinomial logit

5. gravity model
6. spatial interaction
7. Hu�-model
8. Ding
9. LaMondia
10. Boyd and Mellman
11. Cardell and Dunbar
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12. Bhat
13. Hensher
14. Gao
15. negative exponential model
16. oddball alternative
17. Bhat
18. Chen
19. Yang
20. type i extreme value distribution
21. random taste variation
22. unrestricted substitution patterns
23. correlation in unobserved factor over time
24. marginal (dis)utility e�ects

�References� `@=vt
1. De Dios Ort~Aozar, J. and Willumsen, L. G. \Modelling

transport", John Wiley & Sons (2011).
2. Suel, E. and Polak, J.W. \Development of joint mod-

els for channel, store, and travel mode choice: grocery
shopping in London", Transportation Research Part A:
Policy and Practice, 99, pp. 147-162 (2017).

3. Kristo�ersson, I., Daly, A. and Algers, S. \Modelling the
attraction of shopping centres", CTS-Centre for Trans-
port Studies Stockholm (KTH and VTI) (2017).

4. Kunhikrishnan, P. and Srinivasan, K.K. \Choice set vari-
ability and contextual heterogeneity in work trip mode
choice in Chennai city", Transportation Letters, 7867,
pp. 1-16 (2017).

5. Kristo�ersson, I. Daly, A. and Algers, S. \Modelling the
attraction of travel to shopping destinations in large-
scale modelling", Transport Policy, 68, pp. 52-62 (2018).

6. Molloy, J. \Development of a destination choice model
for ontario", Master's Thesis, Technical University of
Munich, Munich, Germany (2017).

7. Arentze, T.A. and Timmermans, H.J. \Deriving perfor-
mance indicators from models of multipurpose shopping
behavior", Journal of Retailing and Consumer Services,
8(6), pp. 325-334 (2001).

8. Ding, Ch., Xie, B., Wang, Y. and et al. \Modeling the
joint choice decisions on urban shopping destination and
travel-to-shop mode: A comparative study of di�erent
structures", Discrete Dynamics in Nature and Society,
10 p.1-10 (2014).

9. LaMondia, J., Snell, T. and Bhat, C.R. \Traveler be-
havior and values analysis in the context of vacation
destination and travel mode choices: European Union
case study", Transportation Research Record, 2156(1),
pp. 140-149 (2010).

10. Bansal, P., Daziano, R.A. and Achtnicht, M. \Compar-
ison of parametric and semiparametric representations
of unobserved preference heterogeneity in logit models",
Journal of choice modelling, 27, pp. 97-113 (2018).

11. Cardell, N.S. and Dunbar, F.C. \Measuring the societal
impacts of automobile downsizing", Transportation Re-
search, Part A: General, 14(5-6), pp. 423-434 (1980).

12. Boyd, J.H. and Mellman, R.E. \The e�ect of fuel econ-
omy standards on the US automotive market: an hedo-
nic demand analysis", Transportation Research, Part A:
General, 14(5-6), pp. 367-378 (1980).

13. Bhat, C.R. \Incorporating observed and unobserved het-
erogeneity in urban work travel mode choice modeling",
Transportation science, 34(2), pp. 228-238 (2000).

14. Hensher, D.A. \The valuation of commuter travel
time savings for car drivers: evaluating alternative
model speci�cations", Transportation, 28(2), pp. 101-
118 (2001).

15. Aziz, H.A., Nagle, N.N., Morton, A.M. and et al. \Ex-
ploring the impact of walk{bike infrastructure, safety
perception, and built-environment on active transporta-
tion mode choice: a random parameter model using New
York City commuter data", Transportation, 45, pp. 1-23
(2017).

16. Gao, K., et al. \Heterogeneity in valuation of travel time
reliability and in-vehicle crowding for mode choices in
multimodal networks", Journal of Transportation Engi-
neering, Part A: Systems, 144(10), pp. 04018061 (2018).

17. Del Castillo, J. \A class of RUM choice models that
includes the model in which the utility has logistic
distributed errors", Transportation Research Part B:
Methodological, 91, pp. 1-20 (2016).

18. Daganzo, C. \Multinomial probit: the theory and its ap-
plication to demand forecasting", Elsevier (2014).

19. Bhat, C.R. \A heteroscedastic extreme value model of
intercity travel mode choice", Transportation Research,
Part B: Methodological, 29(6), pp. 471-483 (1995).

20. Chen, X., Liu, X. and Li, F. \Comparative study on
mode split discrete choice models", Journal of Modern
Transportation, 21(4), pp. 266-272 (2013).

21. Chen, C., Chorus, C., Molin, E. and et al. \E�ects of task
complexity and time pressure on activity-travel choices,
heteroscedastic logit model and activity-travel simulator
experiment", Transportation, 43(3), pp. 455-472 (2016).

22. Yang, C. \Modeling multiple sources of heterogeneity in
mode choice model", Journal of the Eastern Asia Society
for Transportation Studies, 6, pp. 2031-2045 (2005).

23. Habibian, M. and Rezaei, A. \Accounting for systematic
heterogeneity across car commuters in response to multi-
ple TDM policies: case study of Tehran", Transportation,
44(4), pp. 681-700 (2017).

24. Mehdizadeh, M., Nordfjaern, T. and Mamdoohi, A. \The
role of socio-economic, built environment and psycholog-
ical factors in parental mode choice for their children in
an Iranian setting", Transportation, 45(2), pp. 523-543
(2018).

25. Mahpour, A., Mamdoohi, A., Hossein Rashidi, T. and et
al. \Shopping destination choice in Tehran: an integrated
choice and latent variable approach", Transportation re-
search part F: tra�c psychology and behaviour, 58, pp.
566-580 (2018).

26. Farzin, I. and Mamdoohi, A.R. \Alternative non- sys-
tematic heterogeneity in destination, mode and simulta-
neous destination- mode choice (case of Qazvin shopping
trips)", Journal of Transport Research, 15(4), pp. 29-43
(In Persian) (2018).

27. Train, K.E. \Discrete choice methods with simulation",
Cambridge university press (2009).

85



"""=y
xv}R

ow
O=Qi=

u=}t
|vw

oty
=vp

}rLD28. Li, H., Li, X., Xu, X. and et al. \Modeling departure
time choice of metro passengers with a smart corrected
mixed logit model-A case study in Beijing", Transport
Policy, 69, pp. 106-121 (2018).

29. Hasnine, M.S., Lin, T.Y., Weiss, A. and et al. \Deter-
minants of travel mode choices of post-secondary stu-
dents in a large metropolitan area: The case of the city
of Toronto", Journal of Transport Geography, 70, pp.
161-171 (2018).

30. Statistical Center of Iran, [National Portal of Statistics],
Available from: https://www.amar.org.ir, last visit: Jan-
uary 2019, (In Persian).

31. \Report on the construction and calibration of travel de-
mand model, report No. 3-10-2", Qazvin Urban Trans-
port and Urban Transport Projec, Qazvin Municipality,
Deputy Director of Transportation and Transportation,
Atiehsaz and Arman Taradod Pars Consulting Engineers
(In Persian) (2012).

32. Farzin, I. \Comparison and evaluation of sequential
and simultaneous destination and mode choice of trips
(case study: shopping trips in Qazvin)", Master's The-
sis, Department of Transportation Planning Engineer-
ing, Faculty of Civil & Environmental Engineering, Tar-
biat Modares University (In Persian) (2016).

86




