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7lar JaHog LR 4 %E}(Bowman and Ben—Akiva, 1997; _7:57,%}?4_, 2007).
WA a8 RF HEHE AR7EARH] A Ec = g-8ol&utlity theory)oll
= J E opoket A Ale 7R B (9l logit
model, nested logit model 5)& A8ttt ¥ SJAFA7RE HH2 7HQ19]
el it Aeist A2deos ot oA (ule-based
algorithm) &2 =& 024 Bifsla ‘ﬂ]ﬁ 349 AR ddHeR A
dotalzt I E 3-2). tiEA] a-87]5 AlEeold 7IHe nl=ofA ZdE
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<7 A2

\

<OFEA7 IR R

Schedule skeleton 3 Skeleton+activities —» Schedule+Tours

' '

—’I Next activity | _’I Next tour ‘

—{ Next activity

daily activity pattern

primary tour time of day

primary four destination and mode

secondary tour time of day

- Add to Program
secondary tour destination and mode -

Skeleton+activities —! Schedule+Tours—

Schedule+Tours+Mode+Location

(A= Arentze and Timmermans, 2004, Ben—Akiva and Bowman, 1997)
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50| ofEaif, BRTHS HIATH Ciofdt JI X TENS BF JAIS| oflE

A ZAAZHY ZAHIE § B2 o ARfoR BR|Tho| Fpx {3 Ho|| AP EAlst, of=

Dol AlzPgdet AARA fad|2at 2pHEt o2

Lot 204 | - E9F of2fSH T EE HIEQIIAC| HEAtAo| vidsof StE 2 CIRSt 37 EX2lR7} HQsH
I ¢l 325 #ee| =Eot 2

0%40o| 222 random probability distributionof] 27{5to] 7FLE AlAIGtD Q)7| mhZof ofed Ct2
S Fifoto] B3R A7t AFA|oict ctEA| LERE 4~ Rlenq, o2 Qs ol g FA|

Z7|(vDOT, 2009)
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7 B2 tiEAor v=, g, AutE SHez T X
FZolle B9 /WAl 371 & GA| Ba(e], 2A7A g )9l 7ide] 113

§-80]29] 7]%3F P © 2= STARCHILD, AMOS, SimAGENT, PCATS,
SImTRAVEL, ADAPTS, TASHA, DASH 5] Ith(Timmermans, 2005; U.S.
DOT, 2011). ff&7]gto] 2o 7]x3t tjER g o2= SMASH, ALBATROSS,
FEATHERS 5°] th(Fttema, 1996; Arentze and Timmermans, 2000; Arentze
and Timmermans, 2004; Timmermans and Arentze, 2011). TF2-& o] & X9
S0 49 BHL S5} AL AL FERdY IS et

S 29 @ o] dhet 2ol

(1) SImAGENT: Simulator of Activities, Greenhouse Emissions, Networks, and
Travel

AL olFol A= 20089 EXol8-2 AN 2ATIAHIES Soldte 54
= 7F1 A3 RiQE 3757} k=l o] Wk 18709 MPO(Metropolitan Planning
Organization)7} 1, 58, 2|9 Ex]o]g AAE o] §oto] 2AH7EA A7to] tigh
TAAR A&7Fs7d FRAE Aot s okl Qlrh wEe g xore] 247~
HiEFolAl 7 2 S-S AAsk] diZol| ul-g- Fa5H toiz| i 9o,
Z A5t 5] VMT (Vehicle Miles Traveled)7}F 71 A9l e z] o]t

SCAG(Southern California Association of Governments)-= 41 HHF 3759]
-85l Tkt o] VMTol| rlX|+= Fa= o] Al5st7] $fsl 20099-7H
5715 2y Aol FAlek Qlrk. A8 A9 2AMAA, FF|, HAtelt,

diFat, Ay, el oAl o] 7hzEolH.
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SCAGS] &5 719 331 SimAGENTof| 7ol ofet ¢t 452 University
of California Santa Barbara®] Konstadinos G. Goulias 24> 1%, Arizona State
University(ASU)2] Ram Pendyala 24~ 7135, University of Texas Austin®] Chandra
Bhat w4+ 350 SImAGENT®] 7igel= & 320 24 i =Y s
Slall oF 1009127 £ AArHGoulias. 2013°).

SIMAGENT 7] 1942009 44 ~ 20109 1€)A<= Alg- B4 glo]
712 W 2 Fo|A AleE 7HA2EA SCAGA| Yol H-8ol= H7FAAE AR
o] A= AlEdlold At VMT F782]0k 9] @75 Apstal st=gof4,
AnEe(A Aed 9 37 AMERIIE AAsh] A%t 24S s

20HA|(2010 2 ~ 20109 12¥)0flM= AR U oe] 2| 545 ol s
Mz Bl AG-E F74510] AledloldS AlBZ o] Tl
ORE UF 4T ASith
5, 310119 14 ~ 20119 6D)olM= 2271E Hetspr] flet 71 BAe
a7, 3EHA| & A 1Y o]Qo] 7] 4 fIet 7H X3t Bé(Household
evolution model)<& F7t= 7fdstSirt.

SmAGENT= ZA| Y] 7}9] @AE AA w5585 7ttt 1 A ¥ 9AI”]
o1t A= ASUIIA] 7HEkgE PopGen(Population Generator)-& ARE3ICE, ©]
ATEolE weEnith Foj%l QIR QORES SEAIT|ES 7} ZHQlE
P Hagent) = A9t T HA) SAIR] A7 oAM= UT Austinoll A

7REFeE AT E o]l CEMSELTS(Comprehensive Econometric Microsimulator

il

o]
A3

;oll

for Socioeconomics, Land Use and Transportation System)S ©]-85}o] 2&}
st o] 917, B4 AAsAE T 7140 AedeE A4 W o s gyt

Al A S E A SARA D o rE o] Z]Hkslo] 2447154t
O] &5} 57 AAES BHIE AlEeelAgit) o] DAl AR ATES o]
%l CEMDAP(Comprehensive  Econometric  Micro—simulator for  Daily
Activity—travel Patterns) T3+ UT AustinoflA] 7fEgi o, o] AZEQojofx] A4

5 Bt WnEe] degon Agw
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(A= Goulias. 2013%)

olgfet +2E 7H SimAGENTE o|-8=F o] 7] Algdold W Eo|

e R glom, of7) A= Qof elget 714 AskE (household evolution model)

o] A%t q&S ot A7] AlEdlel S AshAe A FA H QI o]

7 R ARREH, Q1 S/ 0] Hstet b thazte] Exjo|g-o] HslE

7o R wEas B 2AVEA WiERE dlSeith (O™ 3-4H+ SimAGENT
g
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14 = waiE o7

271 2lArEd

7kt st

23 d/AAIEE

EX|0| &3t
XL AH K= HIEH 3 B

(A=: US. DOT, 2011; Goulias®, 2013)

(2) SImTRAVEL: Simulator of Transport, Routes, Activities, Vehicles, Emissions,
and Land

wEseardoy HE % WAli(activity generation)¥} Sl (traffic
assignment)”} |0} AP 0 & o]Foix|= ] Hhef, FF wd HEo] AU
S g2 =ol7] Y5 %5 A= olE|2t DTA(Dynamic Traffic Assignment)E
Atsto] Zsofl gt AAolM 4 Al e e 18 4 s o Ao
SImTRAVEL®] 7P & SE4oleh(d]]: B AlZF AAI7F A wff AJgto] 2
BATE o' e Wl 102 =A| =8|z 2Aste de= BFeh.

SIMTRAVEL®] 7H#-2- Federal Highway Association(FHWA)2] Z@go2 71
ol QeEAA AEdold AZEC] E mZgdeErs Lo
(2008.07~2011.06) A7 et @ EAA QS AFYetal Qx|+ Zth(Pendyla
2] 2009).

o] ZZAE Hofgt I1F2 ASUS] Ram Pendyala W4+ T35, UC Berkeley 2]
Paul Waddell 24+ Z15&, University of Arizona®] Yi-Chang Chiu W4 153}
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Mark Hickman <= 550t} SimTravel Z2+9] 2FoA 7/iEE RYES
Zefolal glom, 11 B2 247 Exjolg AlEeolE %] UrbanSim, 7] SAFAA
R} SERERe] AAE AlEEolEE R Sk Sl OpenAMOS(Open
Activity—Mobility Simulator), 2 5814 231 DynusT(Dynamic Urban
Systems for Transportation)®]t}, &7]o] MALTA(Mesoscopic Assignment and
Loading of Traffic. Activities)2h= &S Eote] DynnusT9] AlEd ol AutE
ALl v A7k} O-D F3ARE MESAE Yro]E st o] gho] OpenAMOS
oA SJAraZoll AHgET

2l 3-5> OpenAMOS, DynusT, MALTA2| 2+5

O-D Travel Times for Destination

P ——. and Mode Choice Modeling y
Activity-Travel
Demand Model > .
Person(s) reach .
5 St”gal\:‘ Arrival destination and o (sjtrll
estination, ; : estination,
% ] vt z
ehicle Info for e Bl Wehicle Info for
Wehicle Trip 1 Wehicle Trip 2

Dynamu: Traffic
Asslgnment Modlel

\/'Ehm\e isloaded and
thetrip issimulated

24 hr duration

b sec
interval

Lpdate Set of Time-Dependent Shortest Path

(A= :Pendyala, 2009)

(3) ADAPTS: Agent—based Dynamic Activity Planning and Travel Scheduling

ADAPTSE &g 2AIES Bge] ikt Rdks 7iisie 2AE0l 3k nixl=
A (. ThFSHITS 44X, ride sharing, 974 %, flex time strategies, <53 =
) 9 FF= v oAl mietd 4 =R 517] Slef i e FzolthAuld
and Mohammadian, 2009). 2AlE® ] ¥4 9] RAFS Sl 7+ 2A1E, 719
A 2AER A tet 719, 7 AAIE, AW A 2AE it 719, A2

g nEels AAE o}ttt of nYe] AtEades
40 2y Almig ADE 9 TSR Ao 2% A 3 HgRK)



University of Illinois Chicago®] Kouros Mohammadian 14~ 1-g0] =71t
(National Science Foundation, NSF)Z} University of Illinois at Chicago?]
Integrative Graduate Education and Research Traineeship(IGERT) ¢] Z|¢o=2

A3t
<37 3-6> ADAPTS?| A|g3iolid 2%

. Information Flow Initialize Simulation

""""" +  Simulation Flow ~Initialize World

+Synthesize Population
+Generate routines

For each timestep

Household Schedule

Household Planning

Household Memory

Institutional
Constraints
Network LOS
X
Write Trip Vector

Traffic Assignment

(A= Auld and Mohammadian, 2009)

Individual Schedules

Individual Memory Individual Planning

I

Social Network

(4) DASH: Dynamic Activity Simulator for Households

DASHE SHmEndale] 23S dvo) F1 e Je= e 95
A(activity generation) @It} &5 AAEYA] A|7He] S5of uhat AJA|ZFzt
Hstoh= e Ejote] YRte] -8 (utility) S Gulo|ESI ARl S s
IAEE AT 4 =E k= Zo] E4oltHGlebe and Kim, 2010). o] 22
Portland State University®] John Gliebe W4~ 154 7idro] o]Fojx]om,
Metro(Oregon=F Portland 35)2] Transportation Research and Modeling Service
o] 2|gdor FUHFN, FA &2 fHo] o]fofAR]= = AHlelH

(2007.7~2009.12).
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(5) TASHA/ILUTE

TASHA(Toronto Area Scheduling model for Household Agents)+= 7155 -3¢
o] HeAgS AHstal EEol AR AR Zolo] FASERE(oint
probability) & I&ste] shEEete] AAES R (Miller and Roorda,
2003). ILUTE(Integrated Land Use, Transportation, Environment)+= W52}
EZo|ge] Foalg-s At flell TASHASF Ex[o HElg Aedol= JH=
TAJ=]o] IeKSalvini and Miller, 2005). TASHA®} ILUTE+= University of Toronto
9] Fric Miller w4~ 50| 7jdslal o EE2E ol |98 tjAto = slal
e}, 2 TASHAS] A7} wis Alaellold el MATSm} 2gEo] g0
A Sk d7129e 4l Be) Fahuch o As) 2R o 4 s
Aol ol olAd.

Jal 3-7> ILUTES| £

Demographics  |-—m 4(---
Regional Economics |-s— —| Location Choice q'_'_:'.

v

Government Policies |<—» Auto Ownership |-
1
L]

.
Transport System  |s——! L & £§;gg¥h;£ E.ra:rile?\t __

A A

Y A 4
Flows, Times, etc. External Impacts

(A& Salvini and Miller, 2005)
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<32 3-8> ILUTEQ} MATSImO.2 22fst

E2E 2[%f0| pEof ofgt YABITIA HHHRF

[

Time: 500-559
€O (kg)
0000000
~— 0.000001- 0.500000
—— 0.500001 - 1.000000
~——— 1.000001 - 2.500000
2500001 - 5.000000
~——— 5.000001 - 2000000
>20.00000

012525 50 Kilometers
Levai bl

— Hif 2500001 - 5.000000

Time: 600-659
Co (Kg)

0000000
0,001 - 0.500000
—— 0500001 - 1.000000
~—— 1000001 - 2.500000

p

% = 5,000001 - 20.00000
— >20.00000

012525 50 Kilometers
S AR |

Time: 700-759

€o (Kg)

~ 0.000000

~——— 0.000001 - 0.500000

—— 0.500001 - 1.000000

~—— 1.000001 - 2.500000
2500001 - 5.000000

——— 5.000001 - 20.00000

—— >20.00000

Time: 800-859

€O (Kg)

~ 0.000000

~——— 0.000001 - 0.500000

—— 0500001 - 1.000000

~—— 1.000001 - 2.500000
2500001 - 5.000000

——— 5000001 - 20.00000

- —— >20.00000

Time: 900-959
€o (Kg)
0000000
~—— 0.000001- 0.500000
—— 0.500001 - 1.000000
~—— 1.000001 - 2.500000
2500001 - 5.000000
‘ ] 5000001 - 20.00000
- Sunad S —— >20.00000

Time: 1000-1059

<o (Kg)

~— 0.000000

~—— 0.000001 - 0.500000

~—— 0.500001 - 1.000000

~— 1.000001 - 2.500000
2500001 - 5.000000

G 5000001 - 20.00000

- - >20.00000

Time: 1100-1159
€O (Kg)
~— 0.000000
0.000001 - 0.500000
——— 0500001 - 1.000000
~—— 1000001 - 2.500000
2500001 - 5.000000
~———— 5.000001 - 20.00000

>20.00000

Time: 1200-1259
€O (Kg)
~—— 0.000000
0000001 - 0.500000
—— 0500001 - 1.000000
~—— 1.000001 - 2.500000
2500001 - 5.000000
~——— 5000001 - 20.00000
B e >20.00000

(#=: Miller, 2010)
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(6) ALBATROSS: A Learning Based Transportation Oriented Simulation System

ALBATROSS= @4 o o] gk= FA 4 B Eo] ofyz} ok daldlE=

ol-gsl B et 21 sl o] A Algdllold Rt ot HlolE ol
OAAA EZE TE9H7] Yol CHAID(CHi-squared Automatic Interaction
Detection) oA} A4 E&j7} o] 8H= s B 1997 A5 Aot o] 2000

7FE Z71H79] Zpdo] ke =gy AAfle Q8T Bd 5 57t mdo] ZdET
QItHArentz and Timmermans, 2000; Arentz and Timmermans, 2004; Arentz
and Timmermans, 2005) . ALBATROSSE Harry Timmermans®} Theo Arentze
w4 T35 (Eindhoven University of Technology)ollA 7R =)0, #7]o] Hasselt
Universityoll Al A571 Yok= A Algdo]A-& 98]l FEATHERS(Forecasting
Evolutionary ~ Activity—Travel of Households and their Environmental

RepercussionS) A|AEIC 2 7= tHBruno, 2012).

<&l 3-9> FEATHERS 23
__ (@) AE2ilolAe| o2 22 (b] AIF,_;EHOIH 743'—?(01|*| Brussel)

l

. i ES
oL O

(A= Arentze and Timmermans, 2004; Bellemans, 2013)
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<H 3-4> LEI|HE Aol 2ol el JHEAL| 22f
2553 2% 72 sz ul2
-SCAG(Southern  California  Association  of 2
-ZQz|od:
Governments)= AfHoF 3750] CHS3H Ao & H8%1%:Los Angeles
=a7iajo} DEOIM QHIEIE QALA B -UC Santa Barbara Orange, Riverside,
SImAGENT | T° oo qreie e ° -UT Austi Ven-t San Bern-
' DRl oS A oigab | B A0eavet TS | LT | e e T
(=) 7|t D% T Ex}. AkHBiof THE. A7 1A -Arizona State Univ- | ardino, Imperal
HH%LEF ATH 7?040| 57\|c‘)3|.;|.;_|- ‘lg;) ;F7E|_:;<_z_1 ersity JHHE}Hldg_: $1'040'000
coag O o e eTe (2009.04~2011.06)
© ©oo
- _ -FEATHERS(Forecastin
-GkA obpa|Zat CHAID Ot 2% ER|Z o|2sjod : St
g =2-1"Io 2°0 = o
ALBATROSS, ;{,h‘rl- 2P0} 2745l0lMe] SRS AjZ2opd -Harry Timmermans g Evolutionary Activity
FEATHERS | _1°° % °© = °© = | -Theo Arentze -Travel of Households
(dgate, _1?;97|_1 42 PHElo] 20004 27| Mt ota -Eindhven University | and Their Environ-
H7|of) fﬂZH; ol *71-7-7]_ ol £ oy 7'&,:”12 = of Technology mental Repercussion
[Seh | reuYie) -2 © _I'JJ—E 20 S)AliEéJE 7HHEFEE||
-UES Do 85 ShE it Fobio| Hal | .
irmaveL | P12 ofRofke o el g el | RN SN peeral ighuay
(@2) o] WS H2 wol7| Sloll B AlE2lolE2t UC Berkele Association 2|2
SHEYIS 2ystol ool cit el 2t | [~ Y (2008.07~2011.06)
Aol BEARS 12 @ 4 9lE2 o o frena
-NSF(National Science
& A7EE] 20| clieh TS JHAGIM AFIEE . o Foundation)
=0 © +T'o U Taa /I ° | _ '
A(Dugs of oBkS fxf o] BANE S HelelA| TlRlet g;‘l';’zrity Of WNoiS | riversity of Hinois
4 9lEZ op7| Qlof JuE 2 72 9 Chicago®] IGERTS] 2|
Y
-TASHA(Toronto Area Scheduling Model for
Household Agents): 7h&- /dei7te| 45282 -2| TASHAC| Zaprt
TASHA/ Jefetn ZEe| ARE AL REARE joint MATSima} %
probabilityS 12{510] GF250te| AFAIZS TRl | -University of Toron- | -i-E0jA {Hfel= cf
ILUTE st 7]004.2 4ACk c|o|
T to |2FE 4t 20|
-ILUTE(Integrated Land Use, Transportation, ZntECt HE A
Environment): W-§4-00F EZ|o|g0| 45282 LER 7hs
d5t7| 2lel TASHARE EZ|o|8 BRI 7%
~SHEI Belnlol HyS sol £ M2 e B s
oxg | EEIR s gEugey Portand Stete Univ- | Transoortatior
a ~ = -Portland State Univ- ransportation
S AAEE| ARR| B2 wet ARPEZL B or
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(7) sfe] E&7Ht 2y A8 3
tee SHCE FE7M HY] A dgks AHEE wErauE(TDM),
WEAG BT EAO8} s SAlol Rt At 24 T TRt 2o
218E1 QIeHUS. DOT, 2011). B57]9F o] A-gAl= 215208 Shrfje
oo 53] wEHe] mtE Aaviel vae] 24, 3219 ARl vl

A 3
I, EXo8o] thE FAYH HokE E4T 4 ke HolM FEEAL Qi

v}

<E 35> YEIIHF RS YET DEAHM A ARI(0]D)

Hgof e A

-24: B2+E882 (Road Pricing)2| ThEgkaat HA1
-3 B LG
- 2T fapol| e oigants el fTHEE 24aat TRdane | LA FhRE|
A7 T R, ARLE BT HHo 5ol ol W isiion], ASAIEE, S3=Y
o ofgh A
oo T

-2Q HAM L4e AL
AHcjof| 1
I, ZEab ool #igt o2 (2011)
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E [e)
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<H 4-3> TE ZAHE Y
p— Y S 2 M5 Y
=ent e R SHHE ol S3HE
7t 1,403,453 46.7% 18,504 3.2%
THED 833,416 27.7% 470,201 82.2%
A= o 142,23 4. 7% 11,602 2.0%
ob5/ukg 40,726 1.4% 11,026 1.9%
A 178,579 5.9% 11,984 2.1%
MH|A 43,666 1.5% 11,379 2.0%
AlEHES, 2l 1,866 0.1% 9 0.0%
7[E} 360,896 12.0% 37,532 6.6%
A 3,004,836 100.0% 572,237 100.0%
<H 4-4> TF A FUFe 27t 2
o S 4 M5 T
TE| M2 U 87 sum | 2 | ME | W | A sum
A | 1,001,358 42,931 232,131 1,276,420 | A& | 181,879 6,862 42,750 | 231,491
o1 42,862 | 230,285 65,679 338,826 | 10,226 | 41,280 13,949 65,455
77| | 232200 | 65610 | 1,001,780 | 1,389,500 | 77| | 55393 | 13421 | 206,477 | 275,291
A | 1,276,420 | 338,826 | 1,389,590 | 3,004,836 | A | 247,498 | 61,563 | 263,176 | 572,237
2| MR Qb 3 sum | R | OME | | A7 sum
N 33.3% 1.4% 7.7% 425% | A& 31.8% 1.2% 7.5% 40.5%
ol 1.4% 7.7% 2.2% 11.3% | oI 1.8% 7.2% 2.4% 11.4%
77| 7.7% 2.2% 36.3% 46.2% | 737| 9.7% 2.3% | 36.1% | 48.1%
A 425% | 11.3% 4620 | 100.0% | A | 433% | 10.8% | 46.0% | 100.0%
<# 4-5> pLHEREFS| £THE X
- Y S QM HE FU
T Lt EogEt Sl 2t EoEt Sl
a7 1,085,921 38.6% 240,638 44.1%
HISHLTHZ7|, 234A) 439,369 15.6% 58,256 10.7%
thzng 1,290,209 45.8% 246,212 45.2%
A 2,815,499 100.0% 545,106 100.0%
64 D5 Alad HuE oft E7M AlB2old 2Y JHE L ZBHIoK)
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Hot el il 503,803 38.3%
HISHSTHR|, 2PH7) 206,516 15.7%
i mE 604,861 46.0%
A 1,315,180 100.0%
THED e el 362,952 45.6%
IS, 2347) 77,703 9.8%
3 s 355,428 44.6%
A 796,083 100.0%
oE 7R 78,941 58.6%
IS, 2F737A) 15,166 11.3%
SESnE 40,572 30.1%
A 134,679 100.0%
ORS/HHE: il 32,170 79.9%
IS, 2F37) 3,289 8.2%
SESTES 4,802 11.9%
A 40,261 100.0%
4% 27 34,733 21.4%
IS, 27347A) 44,226 27.2%
th2nE 83,532 51.4%
A 162,491 100.0%
Me|A 7R 9,515 23.5%
HISHELEHH|, 2F7) 7,985 19.7%
HESnE 23,051 56.8%
A 40,551 100.0%
Al ZE, By | z2phe 744 43.8%
IS, 237) 205 12.1%
STESnE 748 44.1%
A 1,697 100.0%
7|ef 272 63,063 19.4%
IS, 27347A) 84,279 26.0%
th2nE 177,215 54.6%
A 324,557 100.0%
A 7R 1,085,921 38.6%
HIERTHT7|, 2F479) 439,369 15.6%
M 1,290,209 45.8%
A 2,815,499 100.0%
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(EE 277y, A8 §)
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- 748 7ol el (Car

. DEYEYI
| (E2/OEDE )

L
Ownership) _ Py -
- L=
- SIS B, B4 2| s S = e M
) 8EAS g Hx
R =d5i/2 ™
|
|
(Hel B8 AIB0lE]) 3 SHsy LS
(Person Trip Simulator) SHEE SHSYR-EE - 2YAT
0|EH L EA2Y
- &8 ZFASK)
E342tM (Trip Generation) ) aaew
| -ZalEFRATRAE S e ———
-SSY-DHY < BHHS
EEZ(Trip Distribution) |
PA-ODEY = H &
! sogow - SUSHE HEAS &S
. - Incremental Logit l
nEsHHE(Mode Choice) - Multinomial Logit
Fef o ODH EF
I
\ ‘—I
¥
(SHE) (SHHHE)
(Network Assignment) (Network Assignment)
- Z 2 MEH (Route Choice) - 22 M€ (Route Choice)
|
L] v
(REHEHI ot X gt 55)
o = o
(mEBUENS W A A BE) (Network Performance & Display)
- WEH & B R E(Co2, sWHT S - MEH2 W} X|E(Co2, S+ S

(A= Meyer and Miller, 2001; YA, 1995)
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2, dfie| 5|4k Alg2flojd 2% 13
B o] A=HAo| A3t 5] 23 (SimAGENT, FEATHERS)S 4o =2
o] WEFRRPSY] FXE FAH R SIS

() 2% 1 7HAT A4 Aol
FE/N 2R 71 A A, YRR E@EY IPEHCETY
RRBPAASACIIAS 5 ol £0] BT AARRe 27| 7}
T AV, 71 45 290 s BERRL i1 QIBE, AT

A 2-8-g B9t F5S5(Joint Activity), ZE-EH

T 5 0l T8 ZAHEel7] weel 7HIRIT 4
Generation) THAIOA AAE 7141 dlolEm|o]AQ] tuAdo] a5t =
0] |9 FE(SimAGENT, FEATHERS)2 5UgH 7ol A4 drel&e
2851 (Ye et al. 2009) PopGen(Population Generator, SSmAGENTOf|A] AF-&-)=}
Y =2 TH(FEATHERSOIA AM) o g e magsiog F3Eo] 9]
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A4 (Synthetic Population
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7108 AlEEol8 o] ¢ SERY | w4 THole S o, thiisE B

TATE s

6}
H o] Bee 75510 F4E AvE 8ttt |, wEallo] A7IdEe dde

g
=
o
e
ro,
-
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1
2 o,
rE
ol
i
)
o)
oo
rH
o
ol
1o
rg J

SIMAGENTE=  CEMSELTS(Comprehensive
Econometric Microsimulator of Socio—Economics, Land use and Transportation)
FEATHERS+= ABSOLUTE(Acronym for Activity—Based System of Land Use and

Transport Events)2] &7](long—term)JAFEA AlEdlo|HE B2 H-fokal ik

<32 5-2> ZE7|dt A|gEo|d BFo| 7|8 12

[=] =
4B BE 2 gz ‘ LS|t AIS oM 2
BPRE L D1, 74 217 A AE0lE|
(B 71, i ) (Synthetic Population)

- S| B 217 SIS MY TR Y

|

i D&2 3| M8 AE 0l
(ATMEIZH Hetol 0HE Hap) [f (Long-Term Choice Simulator)

- A7+8 Tglods Mef (Car Ownership) , - F7HX] £1%| M4 (Residence Location Choice]
- Sl HE BY el HEl s - EIE 2|&| A& (Job Location Ghoice)
EX|0|8 -y - 7F714 4454 (Household Composition Choice)
(&, CBD, &g, ¢ 5) - J7H2 Pelofs Mef (Car Ownership Choice) &
(72l S8 AEolE]) ZE 3. 7Hel/7h @S AlEalolEl
>
(Person Trip Simulator) (Person/Household Activity Simulator)
- &K MEH (Activity Choice)
E3194 (Trip Generation) - 85 F2 HEY (Activity Location Choice)
- 2F AlZH 98 (Activity Time Choice)
WSHESHI - 2& 7|2t 49 (Activity Duration Choice)
- AEEERE .
(E2/IEREUYEKTE) - &E S49Hx1 M) (Activity Company Choice)
B3 £ %(Trip Distribution) - 2HE =M M= (Activity Sequence Choice)
JIEMFCIAS AR -+ 35 &E M (Joint Activity Choice)
1 JPYyEEE ielassg || - LEFE S (Mode Choice)
s S ¥ S
@E+Ei=(Mode Choice) | [ SUEE MUY EYSYASTTE )
i (OD Matrix, by time, by trip purpose )
|
'
(SHFE) L Ly DE4 SHIHFE
(Network Assignment) (Network Assignment)
- A2 ME (Route Choice) - 2248 (Route Choice)
i l
(REUEHI B XA BS) DE5 UEUHENIEI A A S
(Network Performance & Display) (Network Performance & Display)
- WEAE Yot x| H(Ccoz, suslt, SN2 E) - WEAE oL X|E(CO2, EYA, EWAHE| 5)

(A= Meyer and Miller, 2001; Bowman and Ben—Akiva, 1997)
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2] AU TGl g TF BEC, 7HE9IA B), BERYC,
ololSE 5)& Telelt FRoIA 71E 2 PURe] AEFL B 5 9t
Q1 8 o] 5 B9 Sl BE B ABdolie] vk AHow
AR, SRR, BESHE FAet BH4 ZF $9F OD A2 P4

4\— %-Q-D%, ‘% O\i‘?'oﬂj\'] /\]'—g—?]_' EHQ,]EO(%%(;)_ SlmAGENT—— _8_-9"7]]?_]_' T—:_L%,
FEATHERSE OJAFAA7|HE AL Haslo] 7jolo] AAEES nals)sict

4) 2E 4. 5P
SPg o] Afolhs 71E 404 met 5Ut 44 FPuy WEe] H8stal

- [e)
olom H ¢Jiro] BAhAL] 6|9 FE(SimAGENT, FEATHERS) 2] A-%ol%

N,
ri
~
c

A mn FAT A4 SR PHES A8SH

O
o TERY A0 e Dshet| Alorzdo] Ht. webq A ACTOR
2y o] 9loiAE F25Pul g (TRANSIMS, MATSim 5)0] 7Hset 2

) HE 5 WFUEST Bt 4 A% 85
L AAst7] LIt 24 2188} GISE 7]9He &
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2) sfe] 71T AlgH ol BY 24

PERYO LTLE 7|20 A, tjreo] sle) FERYS el
A ABHVARE 1), B/ 1oN2 ABIAE 2, SRNY(RE 4, 5
MEAD W7h L BS(RE 5) PR 2 Aot gl o] o £ A7
270] ¢ BERYACTOR)] ZZEERY el 22 Hefs) A2
QYT B ABeIH(EE JE FHOR WA, 1 Ak that 2

AT B ARl (2E 39 BFe PHEL TN FIW o
A7 FTPO R FRED, o AL vl ALE T LI FLYUES
A SimAGENTS} G, 7]ol)olla] Al opbagut ey

o

29 A3 FEATHERSE H|w, 123}

<32l 5-3> SimAGENT®} FEATHERS R&o| 12

FEATHERS E57|EH A ERflo|d By 7|29 E SImAGENT
< BE1.714 17 4y Ngallole] | <
2& 1. PopGEN b (Synthetic Population) 11 &E 1. PopGEN ‘
= 252 7| M= AlEE olH =
25 2. ABSOLUTE + """ + (Long-Term Choice Simulator) +7* 25 2 CEMSELTS

v

2E3 ALBSTROSS | 2EI NI RE A0 | | BE3 CEMDAP
(AAzEzI gayee) [ (Person/Household Activity Simulator) | - (27|48 HawyE)
[N Sheltn - :‘/\

JEE—

caToran b S5 4. S =
B2E& 4. TransCAD T (Network Assignment) 7 28 4. MATSIM ‘
= BE5 NSHEYIEI L A3 EF =
BES ArCGIS e (Network Performance & Display) -1 28 5. ArcCIS

| - W& FIt x| ECO2, SYS+, SYHH2| S) ‘

(A= Arentz and Timmermans, 2004; Bhat 2], 2013)
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(1) SimAGENT 27|45 Algeold &

SImAGENT 52| a2 7|Q1/7HE & AlgdolH (s 3)°] CEMDA
PO o= FQ1/7HE] Sk F9F TS AAsk] flol a-8715e] ARAeH
2ol 719ketal, SAFEH TAE ARt Al A R P52 A-8-_ttH(Bhat
9], 2013). CEMDAP W92 37 7 Fi2o| oA pdy e F25 = OZF
g -Bot g A AR (Activity generation—allocation model system)d} Q€527
=% 129 AAHE(Activity scheduling model system)©|ch(Bhat 2], 2013).

o5 - Y ALER Oitﬂ AR, Tl 71 Tele] e (@
5) d5e B54o= siH, 53] 7R3 drte] JoAge Bt

e S

<H 5-1> &5 HAY-ECF 28 AJARI(Activity generation-allocation model system)

e s e A A2
ofzlo| gfu &5 77 O[&t2 212 (Binary Logit Model)
ofglo] | offlo] &t T ARMAIZE *§Z2%(Duration Model)
ofzZlo| &ty F= ZFA7H A2 8 %(Duration Model)
o2 Tt EHEF fF o[g 232 (Binary Logit)
22 o2 A} EF AR Ci5t2 3 2% (Multinomial Logit Model)
o2 G} & ZEA7H Cigt2 21 23 (Multinomial Logit Model)
ofE(tieHY) T EHE 45 o[22 % (Binary Logit Model)
OIE(THEMY) | ofE(tiiehetn s AR 8|7{2%(Regression Model)
olE(tePd)etn &E FEARE 8|72%(Regression Model)
ofzlo| ofglo] 51 WELT Ci5H2 2123 (Multinomial Logit Model)
AR | of2lo| st wESHLH Cigt2 212 % (Multinomial Logit Model)
Hoo| -,-E(Otﬁi vs Aop) & ofzlo| Sy ZHizt | ofgt2AIB T (Binary Logit Model)
Y52 | 200t vs Hop) & of2lo| st SHRRt | ofet22IZ % (Binary Logit Model)
. 2|—rﬂ% a2 o[22 2% (Binary Logit Model)
%;;f%é:{? QESE £ AI7HRIE, &3 LS &E AZY | Fractional Split Model
2 AEIE 1 FRe 25) MDCEV(Multiple Discrete Continuous Extreme Value)

(= Bhat ¢, 2013)

6) CEMDAP-Comprehensive Econometric Microsimulator of Daily—Activity Travel
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DEAAEY B AL o A Y, Dol 7ile] SEaAET dES
A0 = o, 53] CEMDAP?] 7% 585 (Joint Activity)= BFgstal 174
olsl ofglolo] gt dFAASHE Er R oS3t oA EFo] Qlth

<H 52> = AAIZA 0% AAB|(Activity scheduling model system)

i s g A2 &
2E|Z nEptt Ct 231 2% (Multinomial Logit Model)
AT £ oM £ Bl 25t T 28185 (Ordered Probit)
Ue 55l 3l 25tm 28183 (Ordered Probit)
AT £ o|z £ Sl 25T 2818 %(Ordered Probit)
YT W oM FH wEplt LI 21 2% (Multinomial Logit Model)
YT W wFpct it 3123 (Multinomial Logit Model)
ARl | PR W ol 9 nEaLt LI 2 21 2% (Multinomial Logit Model)
54 5 37Fa*|(stop) i S MBI 2818%(Ordered Probit)
Efl o[ 71 E= AL HIE AIZH 5| 7|2%(Regression Model)
SRR (stop) B 35 it 221 2% (Multinomial Logit Model)
318 (stop) E AR 57|25 (Regression Model)
3131 (stop) S AR 57|25 (Regression Model)
27Pd5|(stop) 24 27F|2|AHERR §(Spatial Location Choice Model)
CHe Eoi Sl 2 gtm 28183 (Ordered Probit)
Seds B 0F5/HIE oM Ch= B {8 | o[gta 0% (Binary Logit Model)
Seds B 0F5/HIE o|F Che B {8 | o[gta 0% (Binary Logit Model)
S e CHat2 2123 (Multinomial Logit Model)
%4 5 015/88 57872 (stop) B E | etz ag(Ordered Probit)
B2 | 8% F 37FdRRIstop) R Bl Mgt 28108 (Ordered Probit)
E3o71Y H|Z A7 57|23 (Regression Model)
SRR (stop) e 35 it 221 2% (Multinomial Logit Model)
271738 (stop) EE A7 5| 7| 2% (Regression Model)
31731 (stop) S AR 57|25 (Regression Model)
P35 |(stop) 24 27F|2|AHERR §(Spatial Location Choice Model)
o5 £t OE 59 /5 ofgt2 2|2 % (Binary Logit Model)
2585 | 358E ARARE 57|25 (Regression Model)
(Joint 3555 £7738|(Stop) E8HA|7H 3] 23(Regression Model)
Activity) | 2585 kA 27+2|2|AEHR &(Spatial Location Choice Model)
71 JHt 258k Eoi 2t5x} o2 22 | MDCEV(Multiple Discrete Continuous Extreme Value)
Sl 5 AR %|2| 2% (Regression Model)
ota £ A7 %] 2% (Regression Model)
CHE 2p88kE pE4CF o[22 2% (Binary Logit Model)
ofglo| | ChE ZREEEE ARIAIZH 57|25 (Regression Model)
TS 2t2YE 3R stop)HEARE 5|7 2% (Regression Model)
thE 2152E SRR (stop) EHARE 5|2 %(Regression Model)
CHE 2}88FE $7HARRI(stop) A4 27| x| MERE (Spatial Location Choice Model)

(= Bhat ¢, 2013)
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A0 A5EA At SmAGENT 22 a2 Sl vt 22 e
ol et

28 PRony, W) Rgo] ARARIL H831 3] uhRel] REH Pl
A "1 o2 TVt Wekelal, T8 o] AAF T 7iHK(Open Source Code)
Eofql7] whieel &8 75730l =t

T8 D ogE= A, vl skl Bt ARFEA R P E0] 285l gAE=R

8 HE 2gS FA6oF she olgtwol Atk =4, dAE A8HE T8
AM o= FololA] oAl 7782 4 lom, T8 Wart AEA] ook
Stof Aol Wolx= wAIZE BT & Siok AA, o &

+ 239 eapt HAE Ad duitt A E] 2F AT At

7k &= et YA, CEMDAP o33t o] % Rar J2ivt &9 ilo] dA 7]
Zot o GAERE RYo] FANE Ek mrdor Helshal thE ©HA|¢
@Ol oY grtom FEtorA AMGS] EH o] Qi

i,

rl

rE
"

o]

o
1%
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o

2

oflh
10
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&

i
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52 o

K

S~
94
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(2) FEATHERS &%7]4t A&

FEATHERS &Fmge] e 7iQl/7Ht &% AEHCEEE 3)9
ALBATROSSD 0 & 7]Q1/7}79] ol &3t dd8Ea AAsk] S1sl orra47|qt
HATHES Agotal, oArEA dAERE FUSE 1F2]7]9HRule-based system) &L
35 28 FKBellemans, 2013). Z, ALBATROSSR RS o A g5}
opd skt A3 girka ZPdska 11 A o & 1279k AFAY i ES
28 sHH(Arentze ﬂ 2001).

ALBTROSS 2% A & F29] b2 dAR i), 12 0259
OAA HAS k&= AlA-Y Q5 AAEY Al2El(Scheduler Engine)o|Tt.
S5 i HEA A EE AAFE AR EF A HlolHERE AEA

Hlo]E(Decision Table, DT)E CHAID® ¢18]&8 Eof k&6, d5A741=Y

old 2

7) ALBATROSS-A Learning-BAsed TRansportation Oriented Simulation System
8) CHAID: Chi-squared Automatic interaction Detection(SJAFEAAHER] d112]E)
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Agle Q1Y BEaAZY oEe BHoR N duto] 2AE

<J2] 5-4> ALBATROSSS| ZHEA#|Z2 A|AH

5, AEPARE A4ARE S, IE4T, 85 Ak 5ol ot 5Ue 74n

Agotet & 26709 9AFEA HolE(DT)e A8t 54 dth(Bellemans,

Ermpty list — List of actiwities EE— Schedule

Nezxt activity

Nezxt activity

Nezt tour

Nezxt activity

Next activity

Add to list

List of actiwities

Schedule — Schedule + Mode + Location

(Z+=: Ettema, 1996)
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AHIo| o|AtA2] E2|(decision tree, DT)

AES Al

SEE A
20—

<E 5-3> ALBATROSS?|

= oo o
nm =323
=
o 2
el
&=
= E _RE-
= A e
dl L
2
= g L
a =
o =
w
Jln_u 2 S8 oo
X S S o
s =4
ar Hv 5
ol = =i
3 88
It
[e] p— —_
= ok ok
n —_
S o adioF i
oF 1
R ool At NN BT B B
oOF o= TMiOFI_. TF
_ 0| ~iudi o ud
B _-<piofF <k I~
g o d T tfo & =
5 = =8 ° .8 _. <& = n Fu
= m. i RiEFE oM T ok R s S = o
o T o R Ew E oYL d T
ol T AT T s ol Tl e el Ty oF Mo do Bl gy oF < < B
J
b X oEC D E ...m_. L3 d 4 4 «d 4 « . |do voiuo uo o uo yo uo uo I FL
bs _ﬂo o [ 0% I i O i O I B S R R R R - - - R <
mEmEANO_Azzzzzw_yﬂoﬂoﬂoﬂoﬂooooosoioo
oo ! o ! o ! o ! o o Hoi o o:uo oo wo | MMM IMIK KIK X EUR
BB BB BN g BMOBM BB BY B S o o o0 ook oF of oF o oF oF oF
of of oF o of oFio-ioF ofiofioF of of ofF |30 303D S0 gD ED gD g0 g U &0
30 37 51 51 30 30 30 &0 31 30 &M 31 30 & m m I ® o m 3 ® m I ® T T
o Zo af ok
il
B & 3o &

(Zt=: Bellemans, 2013).
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FEATHERS 2g2 A4 SHolA o5t 22 g-oo] 9lt.

T8 FHoRE, A B 727t diE REGAAIDD R 2-857] wE
o BZA0] Golokn, thaReh AR TIVE Fkssick, 24l Ael,
A, A o] A7 (Transferability)©] H]w 24 =Tt

T N e S
A E52HE7E -84 SH)sHH, A ofdol(174] ofsh o] EE A=
o Tefstn 9lA] oot AEARES T SEH ALFREA ARt A
. HEZ} st Al Aledlold g T1go] efo|Allart Hlz]of SPAE el
o] RE TS W ek sk olzigel Ik
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3. EE7I¢F AlE2{ol(ACTOR) 22| 7HE of4
D s EF71% AlEdold By vl

3j2] BE7]Ht AlEe o]l B (SimAGENT, FEATHERS)S] AZEA] Ax} 11
Z7g0] A=} folde A9 o7t s A 0= o] By 249 godut
AA i 7HsA SHolA Y AEE 435Gt

25 F49] GO ARI7ME B AlEdlolE Y] BRIt iAo R we
St SHAE Aol opd £ BA myoloN RE FEWES HyPslshe
FEATHERS7} H]wA] ot 2102 yhetch. SmAGENT 32 ¢ & AlEH

olgle] FAo] wll-¢ FHIL, ANEATA Y ZAIR AT obd Afo] =

[
o

AR 7 71sA] SO = SimAGENT &
10 o] AR T2 T Jdo] 7S §hH, FEATHERS B2 #l7of SHE
tigtollA 25 efoldIAS HGokal §lovt g7l ofgthe ool AlSich
FEATHERS =3 9] 3i4]al11-8 ALBATROSS A|Alo]H st =2 72 gtolAlA
= U9RtE oRRIERH tfgto] Hfstal glof, ofid tette] F-5A+E &3
gloldA gtH 7hsAdS AEY art qlrh
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7Rzt S AR A o] A-8-d e=ro] ARke RIE Eaddol

9}\7] Hﬁ%oﬂ 1{%—_19__ —’F@o] .\g_g_ﬁ]_q_.

(1) AEHold o] 2|25}

AEEA AT ARARI F8AS 910 SmAGENT T2 715 223571 F g sirt,
SmAGENT= o SAE B3zt it &2 afo] dA=]R] ol AR B39
%—%ﬂ%ﬂﬂ% - EE:L%* 2 Aejoto] AYHolr] wizel RPF0] a&/do
PRI 9t SmAGENTR o] B 7)] disks:
oﬂﬂ TEOR 7H‘?j}1?401 Eil%*ﬂ o] AofE| 2 T3 5] Wek=
Q5 HAAE FEoks FEo] glo] Heto] Fasih

ut

_4

72 5-55 ACTOR 23e| 7|2 1xet JHiisE

BE0HASH 0 2 7|y E ACTOR

281, 7H 27 W AlF2A0lE
{Synthetic Population)

L
BE2 3| ¢d Agdol
(Long-Term Choice Simulator)
|

Ld
283 Mot @S AlgaolE
(Person/HH Activity Simulator)
I

!

284 BUNY
(Network Assignment)

J

|ems aEusszm i wanas
(Metwork Performance & Display)

-REHE T AE

2§ 1, PopGEN

}

B& 2 CEMSELTS

-EEE B71HY 23 g

1) FAHA #i7 HA2H sH
2) FEYX| L2 g
3) 7177 HERY N

2§ 3, CEMDAP
(EZ7]e FIWEE)

-Eh=Y WSy i

1) SE-REEY HY

) USAASY2ZHNY
PP L M SRR

)

BE 4 TransCAD

}

255 AcGIS

|52} Sk=7|dt Alg2o]
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EEEE R

M=, B =Y o
“HETSYE D2 2uo|
=i

ghaio| B NEE FEH
EDEE B

M 0% THEl

L +~o

111



oA ACTOR
o, A4 2y &7
T =S Alget

A o= 5

A RPPAE o H4d 9

23e SmAGENT T2 138 223l AofARe AZs)
H AEH A= LM Aot e dAVE 4 +4E

F7bgt.

OF HERES
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SUMMARY

Keywords: activity-based travel demand model, simulation

This report describes the efforts to introduce the activity-based simulation
framework to the Seoul Metropolitan Area(SMA) hoping to share the general
experience of introducing a new model system to SMA and also specific measures
employed to overcome various issues faced while developing a prototype model
specifically for SMA. SMA is the region surrounding and including Seoul, the
capital of South Korea, with 25 million people being one of the biggest metropolitan
areas in the world by population. This project was conducted in collaboration
with the Transportation Research Institute(IMOB) of Hasselt University, GeoTrans
Laboratory at University of California Santa Barbara, and Southern California
Association of Governments(SCAG) trying to develop a prototype model based
on pilot tests using FEATHERS that has been applied for Flanders in Belgium
and SIMAGENT developed for SCAG.

This report is based on the first phase of the project and includes the following.
First, the data issues in different steps of activity-based simulation are described.
Since the data available from various sources for SMA was not prepared for a
specific activity-based simulation model, it is necessary to find missing parts from

the dataset design that the simulation models assume, alternatives for the missing
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parts, and suggestions for future data collection if possible. In addition, all the
data issues affect generation of synthetic agents that properly represent the actual
population of the region. We also present the efforts to generate a synthetic
population that is as close to the actual population as possible.

Second, due to the high density and the complex nature of SMA’s urban and
transportation system, there are model features needed specifically in the context
of SMA. They include representation of trips by transit modes and non-motorized
modes(the share of each mode is 32% and 33.6% respectively in the SMA household
travel survey conducted in 2010) and the cost structure for different demographic
groups(e.g., discount of public transit fares for students, free metro ride for seniors
in SMA, etc). We present challenges faced while trying to achieve these goals
and some of the solutions applied in the current phase of the project.

Third, all these efforts are required mainly because we need a proper tool
to analyze urban and transportation policy scenarios taking many important factors
into account. In this report, three scenarios of changes in travel cost and time
and two scenarios of long-term sociodemographic transition are tested using
SIMAGENT and FEATHERS. The results include multi-faceted analyses on the
impacts of each scenacios, most of which are not available when four step models
are used.

Lastly, we present our plan for the development of an activity-based model
for Korea and suggestions for transportation policy analysis and data collection

based on the results of this report.
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<E 1> SCAGAI%E} 45 oM AR ATTA 7I1E ¢S ula

4 rE 41

SCAG e

» Household Type (7I-24) » 7R
1) Family: Married Couple 1) 19!
2) Family: Male Householder, No Wife 2 00 ot
3) Family: Female Householder, No Husband | » Z7{SEl
4) Non-family: Householder Alone 1) ofmtE
5) Non-family: Householder Not Alone 2) H|ofIlE.
» Household Size (7}7-%44) > 5
1) 1 Person 1) 275
2) 2 Persons 2) A
3) 3 Persons 3 <M

7t 4) 4 Persons 4) 7Iet
5) 5 Persons
6) 6 Persons

7) 7 or more Persons

» Household Income (7}4AE)
1) $0 -$14,999

2) $15,000 -$24,999

3) $25,000 -$34,999

4) $35,000 -$44,999

5) $45,000 -$59,999

6) $60,000 -$99,999

7) $100,000 -$149,999

8) Over $150,000

» Presence of Own Children (RFH48-3)

1) Yes; 2) No

> Gender (AgH) > Aded

1) Male; 2) Female 1)

> Age (9%) 2) o

1) Under 5 years > Lio|

2) 5 to 14 years 1) gt O~4A|

3) 15 to 24 years 2) 5~9A|

4) 25 to 34 years 3) 10~144|

5) 35 to 44 years 4) 15~19A|

6) 45 to 54 years 5) 20~24A|
0| 7) 55 to 64 years 6) 25~294|
Ql'| 8) 65 to 74 years 7) 30~34A|
81| 9) 75 to 84 years 8) 35~394|
4| 10) 85 and more 9) 40~444|

> Ethnicity (Q1&, 11&) 10) 45~49A

1) White alone 11) 50~B544|

2) Black or African American alone 12) 55~59A|

3) American Indian and Alaska Native alone | 13) 60~64A|

4) Asian alone 14) 65~69A1|

5) Native Hawaiian and Other Pacific Islander | 15) 70~74A|

alone 16) 75~79A
6) Some other race alone 17) 80~844|
7) Two or more races 18) 8504t
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Zone_ID 7{F WEZ
Structure 7 2
Persons HID
) PID 7pHl 7k 1D
Employed T2
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License 25| 2|50
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Parent Ho ojd
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(ZE9) CBD CBD BE2
Shopdist 71 7k AR TR | A2
REMPACC A0Ho]| et H2d
RSEMPACC Auﬂomr *1H|*°*°i| chigh g
SEMP Z L ME|AY ZXRpg
REMP Z Ul Anid FARE
NUMPERS i ina
Zone2/one ORIG_ZON origin
(&2 24D DEST_ZON destination
ADJACENT QIHE o
Distance 27t Az
LOSdir STAT_T AR E ARIERE A (Bamo 2R E EER(2 7|E)
(A7 %2)) END_T AP Bk A
TBNAME ARt 27 ESIAI7HEIE Hiolg o2
LOS ORIG_ZON ey
(Level of service, | DEST ZON 2=z
A7kl 27t 5 | SAME_ZON ZHtZ=E242
A7 HE1E) ADJACENT i
DISTANCE 27t AHz|
DA_IVTT Drive alone Xpf A[7F
DA_OVTT Drive alone x}2| A[7
DA_COST Drive alone H|&
TR_AVAIL SUE olgrpsoid
TRVTT CHERE pH AI7H
TR_OVIT CHEDE 2fQ| AZHAHZARY ZEARE AT 5)
TR_COST Z0E HR
SR_IVIT Shared ride XfHf A[7F
SR_OVIT Shared ride xt@| A7+
SR_COST Shared ride H|&

145



146 m§2 Ay M0 SRt %

HE). FEATHERSE 0|85t Alg2lo[A
ML AL

Hl7|of| sMIE cigt IMOB(Transportation Research Institute)

1. StEQo]

O =244 Intel(R) Xeon(R) CPU X5670 @ 2.93GHz, 2.93GHz(2
Processors)

O wi=e]: 480 GB

O A2’ Windows 64-bit operating system

2, Alg2flold 2t

O o= 220 A=A b2 718t AlEglold 23foltt

ojn
N
rk
>
0
"
<
rai
o
og
N
=
o
I
g
:
—_



e!

o
o5 B 4
O f3Y Y 2
80%
60% -
A0%
20%
0% - ‘ i —= . - _ mm |
being athome  work bring/get shopping services social others
visits/leisure/
M observed predicted touring
o5 B o
O H WEAE

1000 -
800 -

600

400 -

e o o .

0 T ?
work bring/get shopping services social visits/ others
leisure/
touring
= observed ™ predicted
O wj Al +9E s FEE

Thousands

3 5 7 9 11 13 15 17 19 21 23 25

mwork mbring/get mshopping Mservices M social visits/ leisure/ touring  w others

B2z 147



Female
Male
1 I T T I 1
0% 20% 40% 60% 80% 100%

M being at home H work
m bring/get ® shopping
M services W social visits/ leisure/ touring
i others

75+
65-74
55-64
35-54
18-34
0% 20% 40% 60% 80% 100%
o being at home m work
m bring/get W shopping
M services m social visits/ leisure/ touring
w others

148 a5 Aay A0g SRt US7KE AB2lokt B T U 2GR



Attribute Value Detail
Household ID ID Unique integer ID
Survey type 1 Default value
Location ID ID Subzone 1D

Household composition

1="Single worker"
2="Singlelworker"
3="DoubleTworker"
4="Double2workers"
5="DoubleOworkers"

Socio-economic class

1="0-1249"
2="1250-2249"
3="2250-3249"
4="3050+"

Household income
Remark : Arbitrary categorization
Unit: €

Age oldest household member

1="18-34 yr"
2="35-54 yi"
3="55-64 yr"
4="65-74 yr"
5="T54yr"

Are there any children of a specific
age class?

1="No children”
2="Younger than 6"
3="Between 6 and 12"
4="Older than 12"

Remark: Only the lowest dass is kept
in case multiple classes apply.

Remark: All values above 2 are

Number of cars 0-2 truncated towards 2
Remark: A maximum of two adults
Number of household members |1 - 2 is assumed
inthemodel
Model type 1 Default value
Weight 1 Default value
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Attribute Value Detail
Person ID ID Unique integer ID
Household 1D D ID of the Household to which the
person belongs
1="18-34 yr"
2="35-54 yr"
Person age 3="55-64 yr"
4="65-74 yr"
5="75+ yr"
0="No work"
Work status 2="Work"
1 = "Male"
Gender 2="Female"
Driving license O:::No""
1="Yes
Remark: Only necessary for Handers
Postal code study area, For other study areas
use arbitrary value,
O &5
Attribute Value Detail
Activity 1D ID Unique integer ID
Person ID ID ID of person executing activity
1=Monday
2=Tuesday
3=Wednesday
Day 4=Thursday Weekday
5=Friday
6=Saturday
7=Sunday
1="Being at home"
2="Work"
3="Bring/get"
4="Shopping(daily)"
. 5="Shopping(non-daily)"
Activity type 6="Services”
7="Socialvisits"
8="Leisure"
9="Touring"
10="Cther"
Beginning time 300 - 2700 zgo C2|(:)%<pm?)yice)l;ISO(;IA(HrSEXt day
Duration unit: min
Subzone 1D
Location ID ID If home location, then locationlD =
-1
W Aald HLE 2Rt EFT7RE AERoP 23 A F 8RN
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Attribute Value Detail
Journey ID ID Unique integer ID
Person ID ID ID of person executing journey
1=Monday
2=Tuesday
3=Wednesday
Day 4=Thursday Weekday
5=Friday
6=Saturday
7=Sunday
Beginning time 300 - 2700 E;;'?g;m ;e‘l’dglﬁ;m day
Duration unit: min
1="Car driver"
3="Slow"
Transport mode 4="Publictransport”
6="Carpassenger"
Origin location ID ID Subzone 1D
Destination location 1D ID Subzone 1D
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Attribute

Value

Detail

Household 1D

ID

Unique integer ID

Location ID

ID

Subzone ID

Household composition

1="Single worker"
2="Singlelworker"
3="DoubleTworker"
4="Double2workers"
5="DoubleOworkers"

Socio-economic class

1="0-1249"
2="1250-2249"
3="2250-3249"
4="3050+"

Household income:
Remark:Arbitrary categorization
Unit: €

Age oldest household member

1="18-34 yr"
2="35-54 yr"
3="55-64 yr"
4="65-74 yr"
5="75+ yr"

Are there any children of a speci
c age class ?

1="No children"
2="Younger than 6"
3="Between 6 and 12"
4="Qlder than 12"

Remark: Only the lowest class is
kept in case multiple classes
apply.

Remark: All values above 2 are

Number of cars 0-2 truncated towards 2
Number of household members 1-2 Remrk: A maX|m um of o aduits
is assumed in the model
O 71FUEs]
Attribute Value Detail
Person 1D ID Unique integer ID
Household 1D D ID of the Household to which the
person belongs
1="18-34 yr"
2="35-54 yr"
Person age 3="55-64 yr"
4="65-74 yr"
5="75+ yr"
0="No work"
Work status 2="Work"
1="Male"
Gender 2="Female"
Driving license 0="No’
9 1="Yes"
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O SUPERZONE
Attribute Value Detail
Superzone 1D ID Unique integer ID
Most central Zone in Superzone | ID ID of Zone
O Zone
Attribute Value Detail
Zone ID ID Unique integer ID
Number of paid parking places
Number of free parking places
Total number of parking places
Avel.'age parking price long parking wit: 0,01 €
time
Average parking price short parking unit: 001 €
Most central Subzone of Zone ID ID of Subzone
O SUBZONE
Attribute Value Detail
Subzone 1D ID Unique integer ID
1 = High
2=Higher
Urban density 3=Middle Remark: Arbitrary discretization
4=Lower
5=Low

Total number of employees

Total number of school children

Number of employees daily goods

Number of employees non-daily
goods

Number of employees catering

Number of employees banks/post
offices

Number of households

Area size

unit: decameter2
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O SUPERZONE
Attribute Value Detail
Origin ID ID Superzone 1D
Destination 1D ID Superzone 1D
O ZONE
Attribute Value Detail
Origin ID ID Zone ID
Destination 1D ID Zone ID
O SUBZONE
Attribute Value Detail
Origin ID ID Subzone 1D
Destination 1D ID Subzone 1D
Free floating car travel time unit: 0.1 min
Car travel time in morning peak as
percentage of free floating car unit: 0.1 min
travel time
Car travel time in evening peak as
percentage of free floating car unit: 0.1 min
travel time
Train travel time including access and .. )
unit: 0.1 min
egress
Train access + egress time as
percentage of train travel time
including access and egress
Train travel distance including access .. )
unit: 0.1 min
and egress
Bus/Tram/Metro travel time including wnit: 0.1 min

access and egress

Bus/Tram/Metro access + egress time
as percentage of BTM travel time
including access and egress

Number of Bus/Tram/Metro tariff
zones

Remark: This is specific to the Handers
study area. For other regions the
number of tariff zones determining
the price of a single ticket has to
be provided together with the
unit-price of a single tariff zone, In
case another method is used for
calculating ticket prices, this should
be communicated,

Car distance fastest route unit: 0.1 min
Slow distance shortest route unit: 0.1 min
WEM el Mg f5h EF7IRF AlgRilold 2% T F A8
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