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® EIRTE 7 /L(Choice Models)lZ, BIRDIERAFBT 2T —XDETILTT, AACEE
HEDBERATEEICLE T HEARRFEOLY b o 1 DOMOFENRIRSNET,

o HORRNETIHEENET N E, ERBEET VI/AHTT2IEFERET LD 2 &
B|hHY F9,

o ZOERTIHBBERET VAR, BRT —SZOBRELEEN. ETLDOT7 4 v b B
FOENLDETILOBROBIRICET 237 FIZOWTRRLET,

¢ AxhoavrRFAar—L, Stata @A~ K74 R CBY T TEITTEET,
LToRfEoa~ >~ Fid, do 7 74 /L choice_models.do IC£&EHSNTVET,

REDEEFR
0 TEMEEEDEIRAZFICTEV XL —Y a3y LET,2 DOLRMEDIBEE FRITHE.

2
TaE, N, BEE) ([TDO20WT, 210 ACREEETUVE L1,
ERBFERICHD 2HEHE. BEADOME. —REICBENIT 2 A AKET 215HBL1”H Y £,

FT—Rty hEAVE—FLET, XBEETOBRHEE X TLZH traveltime &FH
FFf & R 24 termtime 1 5. AETEHEE A2 R T RREIZH time 21 L £ 9,

use https://www.stata-press.com/data/ril6/travel, clear

generate time = traveltime + termtime

cmset IV RAa(FEAL T, ‘EETRJE?JI/@?—Q’C“%% ZEAETELET, B Ad 1EBE
AZFHA L. ZH mode I3 BFEODERETHL I EHIBELF T,

cmset id mode

caseid variable: id
alternatives variable: mode

R, WERFAZE# % choice & LT, BIRSNI-RXBFERATRTZEME O T4 v 7[A]
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BETNE T4y FLET,
ZAi L £9, income & partysize |4,

&

HESD S HZH time (FMHE—, 4 DDIE
BRI EDET

1 DDELAY AW, casevars()F 7> a~ICURMLET,

- sTata.,

%&@%ﬁ&%ﬁ
E AL BN (Rl —R) 2

cmclogit choice time, casevars(income partysize)

Iteration @: log likelihood = -249.36629
Iteration 1: log likelihood = -236.01608
Iteration 2: log likelihood = -235.65162
Iteration 3: log likelihood = -235.65065
Iteration 4: log likelihood = -235.65065
Conditional logit choice model Number of obs = 840
Case ID variable: id Number of cases = 210
Alternatives variable: mode Alts per case: min = 4
avg = 4.0
max = 4
Wald chi2(7) = 71.14
Log likelihood = -235.65065 Prob > chi2 = 0.0000
choice Coef. Std. Err. z P>|z| [95% Conf. Interval]
mode
time -.0041641 .0007588 -5.49 0.000 -.0056512 -.002677
air (base alternative)
train
income -.0613414 .0122637 -5.00 0.000 -.0853778 -.0373051
partysize .4123606  .2406358 1.71 0.087 -.0592769 .883998
_cons 3.39349  .6579166 5.16 ©0.000 2.103997 4.682982
bus
income -.0363345  .0134318 -2.71  0.007 -.0626605 -.0100086
partysize -.1370778  .3437092 -0.40 0.690 -.8107354 .5365798
_cons 2.919314  .7658496 3.81 0.000 1.418276 4.420351
car
income -.0096347 .0111377 -0.87 0.387 -.0314641 .0121947
partysize .7350802  .2184636 3.36 0.001 .3068993 1.163261
_cons .7471042  .6732971 1.11  9.267 -.5725338 2.066742
BRI, RO EDDHY T,

® time DRBUIBTH S/, BEKEARI LD E, £DR
B3 £95,

WBFER e FEIRT D RN
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® SEIIRITHEEBINONR—ELTHRLTWET, [BEEOHAEOFEORENE
THDH] el FAEHIEINT 5ICONT, RITHEEL Y L BB ZFEIRT 5 AlgEHAYE <
BAHZEZRLTWVWET,

o EFHOHBEEOBHABMORKLIETT, —HIBET 22BN LR DE, RITHL
DEBEEEZERT AN S A I ERLTVET,

Y= Uh O

FEOFEREL S, RO & ICHEHEKAE /T8 LET,

1. FITHEEA EIRT 2 ANDOEEIE DR/ —t > hH?

2. FBOFZEFIEDLSWLON ?FENSI0000ENT 2 &, BEFECEELERT S
EXRFEDEISIZELT 2N ?

3. EEOLZEWEINBILIN, FHEEAD 60 0EML-5E. S BFEOEROMEX

ICEDLSICFEST EZN?

margins A< > FZ{ERAL T, INBLICDOLWTERLTLWEET,

FRENDFRER — RITEZERT 5 A0ESREE2E0OR/I—> FH7?

7 4 v b&IZ margins A¥ Y FEETYT D L BROBFREERT 2P FRHEERNEG S

NET,
margins
Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|l selected), predict()
Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_outcome
air .2761905 .0275268 10.03 0.000 .2222389 .330142
train .3 .0284836 10.53 0.000 .2441731 .3558269
bus .1428571 .0234186 6.10 0.000 .0969576 .1887567
car .2809524 .028043 10.02 0.000 .2259891 .3359156
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@ T OETIE 2 DOHEHEOBENIED T VKLY TILIZEDE, 28% D ADRIT
MoBed 5 FRLTLET,
® /- 30UNBET, UBNNNAT, 28%HhBEFHECEHITLEFELTHET,

EGEREZEOMRE — FBOREBIEOLSBRLEON?
ECOIC, BEIEZEIRT 2RI T HATSOXEZFML £, margins ® at()F 7

T3 vaEEAL T $30,000 A »$70,000 % T$10,000 ZADFREL NI TOEBEZEH D
TRIMEEZHE L £,

margins, at(income=(30(10)70)) outcome(car)

Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1l selected), predict()
Outcome : car
1._at : income = 30
2. at : income = 40
3. _at : income = 50
4, at : income = 60
5._at : income = 70
Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_at
1 .2717914  .0329811 8.24 0.000 .2071497 .3364331
2 .3169817  .0329227 9.63 0.000 .2524544 .3815091
3 .3522391  .039199%4 8.99 0.000 .2754097 .4290684
4 .3760093 .050679 7.42 0.000 .2766802 .4753383
5 .3889296  .0655865 5.93 0.000 .2603825 .5174768

INOOEEREZ7Ay FLT, FSORELZERILLET,

marginsplot
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Variables that uniquely identify margins: income

Predictive Margins with 95% Cls

4

3

Pr(Mode|1 Selected)

- Sb 4|0 5|0 BIO 7|0
household income
o FEERN . BEELZRING 2 FEEXIZ. TS IZonTEL< Y 9,

INOLDORBODDRANICERTCH LN ZANE T, FriEN$10,000ER 5 T &2, FEIN
LHEXRDENE T A ML ET, margins @ contrast()# 7' a v & (HEA L TElEE(ar)
AV TR MEROET, £/ nowald 4 7> 3 & effects & /> a v AFERLT 7
X MEROENZEBLL T,

margins, at(income=(30(10)70)) outcome(car) contrast(atcontrast(ar)
nowald effects)

5P LightStone” #zse7 1 Ab—> TTTITEIT




Contrasts of predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|l selected), predict()
Outcome : car
1._at : income = 30
2._at : income = 40
3._at : income = 50
4. at : income = 60
5. at : income = 70
Delta-method
Contrast  Std. Err. z P>|z| [95% Conf. Interval]
_at
(2 vs 1) .0451903 .016664 2.71 0.007 .0125296 .0778511
(3 vs 2) .0352574 .017903 1.97 0.049 .0001681 .0703466
(4 vs 3) .0237702 .0190387 1.25 0.212 -.013545 .0610854
(5 vs 4) .0129204 .0200549 0.64 0.519 -.0263866 .0522273

& ZOXRO—(TEN L. FTEH$30,000 A $40,000 IZHEZ 2 &, BEIE TOBE) L FEIR
THEERN 0045 5 & brl £9,

® A5 340,000 A 5$50,000 IC¥ERX B &, BEIE TOBEID FEEXRA 0.035 BN L £
T, INODOMBIEMAED 5% DEEKETHERETT,

® FTiEA$50,000 A5 $60,000 (2. F K U8$60,000 5 $70,000 (ZEEHIL CTH. BEIETOD
BEOERICKEREWEIHY £ A,

RIZ, BEAERT HEXRICHT 2B OFELZTHEL £, margins ¥ FOF T
3 > T outcome(car) DfiH ) IZ outcome(train) = AL 9,

margins, at(income=(30(10)70)) outcome(train)
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Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1l selected), predict()
Outcome ¢ train
1. at : income = 30
2._at : income = 40
3. _at : income = 50
4. at : income = 60
5._at : income = 70
Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_at
1 .3129898 .034968 8.95 0.000 .2444538 .3815257
2 .2217291 .0346969 6.39 0.000 .1537244 .2897338
3 .1491281 .0346442 4.30 0.000 .0812268 .2170294
4 .0959391 .0313489 3.06 0.002 .0344965 .1573818
5 .0595511 .0256786 2.32 0.020 .009222 .1098802

INoDOERE70y FLT, FMSOFEZERLLES,

marginsplot
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Variables that uniquely identify margins: income

Predictive Margins with 95% Cls

Pr(Mode|1 Selected)

30 40 50 60 70
household income

o MERNL. FFL N LEND &, BREEFERT Z2HERIIELAY £7,

YEEIV N IR MNEFERL T, EXOEVWEBET AN LET,

margins, at(income=(30(10)70)) outcome(train) contrast(atcontrast(ar)

nowald effects)
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Contrasts of pr‘edlctlve margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|l selected), predict()
Outcome : train
1._at : income = 30
2._at : income = 40
3._at : income = 50
4. at : income = 60
5. at : income = 70
Delta-method
Contrast  Std. Err. z P>|z| [95% Conf. Interval]
_at
(2 vs 1) -.0912606 .0174009 -5.24 0.000 -.1253659 -.0571554
(3 vs 2) -.072601 .0104846 -6.92 0.000 -.0931505 -.0520516
(4 vs 3) -.053189 .0066782 -7.96 0.000 -.0662779 -.0401
(5 vs 4) -.036388 .0064958 -5.60 0.000 -.0491195 -.0236566

o ERM . ATEA$I000038A 5 T (T, BELERY 5 FEMRNAIBICET TSI
Ehbh ) LI,

WHRAEBBHECPEEICRTET. RXBFROBIREXRNABICL>TEDL S ITET
%#%ﬁ&%@H\KQZVVF%iﬁLiTOZZT@&ﬁ%%H%%LiTO

margins, at(income=(30(10)790))

WMREATS 7T ARERDESICHYFT, T Tldnoci 77 3 v AFRE L TEBXE
DFRRERELET,

marginsplot, noci
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Variables that uniquely identify margins: income _outcome

Predictive Margins

Pr(Mode|1 Selected)
3

30 40 50 60 70
household income

—8— air —&— frain
—®— bus —®— car

@ DU TVICLY, BB LANILTORBEFEROEIREXRAEERIILETCEET, A
BHEZ 8 BBFERE L TNRPEELBRIRT ZEXEMET L, RITECESEAS
BIRT 2ERN S ) £97,

RBFEOBRRFEBEDOZNEZERICTRAMLET, T2 TlE, $30,000 DFFEL ~IILT
F A DDBEFETARTIHNFELEREINDAEENH LD EFHE T, margins I7
K T contrast(outcomejoint)4 7'~ =2 v ZFERAL £7,

margins, at(income=30) contrast(outcomejoint)

Contrasts of predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
at : income = 30
df chi2 P>chi2
_outcome 3 12.80 0.0051

0 EEHISL INOLOFRHEXRDDLARCLED 1 DIE MOEKREZIKXKIBICERSDZ EAD
MY EFT, Lo, $30,000 DFFEBL NILTIE, 4 DOXBFEHRITANTHEL CBRE
NAZEETHY £ A
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SIZEAERIC, ATEN'$50,000 D5E, BE ENXDIBFEZ RN 2 FEEXIED
ﬁ%é#%ﬁ&iTommhs377F@ommeT7737T2ﬂbZO®XL$%
%FE7E L. contrast(outcomecontrast(r))4d /> a > T2 ODEXRDE4HEL £,

margins, at(income=50) outcome(bus train) contrast(outcomecontrast(r)
nowald effects)

Contrasts of predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
at ¢ income = 50
Delta-method
Contrast  Std. Err. z P>|z| [95% Conf. Interval]
_outcome
(bus
Vs
train) -.0254125 .0504996 -0.50 0.615 -.1243899 .0735648

0 WHEEHLDH, TOMBLANLTENREBEONBFERZ EIRT 2HXRICEEEITRS
NEH A,

h7 I UHREROTE

0 NFTIEHRLE income Z#EAL X LA KbV ICHT IV EHONE % T
DGEDHEEBRNLET,

[ZLHIC xtile A~ > REBHAL T, income DU % R T HHZE income_cat % 1F
L. BEHEZ~NLZEDITET,

xtile income_cat = income, nquantiles(4)

label define quartiles 1 "Quartile 1" 2 "Quartile 2" 3 "Quartile 3" 4
"Quartile 4"

label values income_cat quartiles
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income cat ICRFEHAZ RT i EEFE DI CETAE 74y FLET,

cmclogit choice time, casevars(i.income_cat partysize)
(FERERK)

ROATY FEEFTLT, FEOESMIKT & iR BEEE L CEE4RINT 2 FIOHE
EHELET,

margins income_cat, outcome(train)

Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
Outcome ¢ train
Delta-method
Margin  Std. Err. z P>|z]| [95% Conf. Interval]
income_cat

Quartile 1 .5424554 .0624929 8.68 0.000 .4199715 .6649392
Quartile 2 .2459475 .0661098 3.72 0.000 .1163746 .3755203
Quartile 3 .1933788 .0490343 3.94 0.000 .0972733 .2894843
Quartile 4 .1391895 .0563599 2.47 0.014 .0287262 .2496529

fmRe 7771 LET,

marginsplot
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Variables that uniquely identify margins: income_cat

Predictive Margins of income_cat with 95% Cls

4 .6

Pr(Mode|1 Selected)

2

=

T T T T
Quartile 1 Quartile 2 Quartile 3 Quartile
4 quantiles of income

roBRETEERL T BETIMBOMDUBE CTFREINIBEEDENET XA FLET,

margins ar.income_cat, outcome(train) contrast(nowald effects)

Contrasts of predictive margins Number of obs = 840
Model VCE : OIM

Expression : Pr(mode|1 selected), predict()

Outcome : train

Delta-method

Contrast Std. Err. z P>|z]| [95% Conf. Interval]
income_cat
(Quartile 2
Vs

Quartile 1) -.2965079 .0905087 -3.28 0.001 -.4739018 -.1191141
(Quartile 3
Vs

Quartile 2) -.0525687 .082642 -0.64 0.525 -.214544 .1094067
(Quartile 4
Vs

Quartile 3) -.0541893 .0744351 -0.73 0.467 -.2000794 .0917009

® TURFERE L TCEEZERT L FEERIZ. £ 1 ABEDMIY HE 2 TS AICHE
BT HESICKIBICENT DI EADIY £7,
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EREETOHEEDTE — ZEETOF/LEMD 60 DEINLIHE0FEIL?

® MNIT BFROERICBIZFASOXEERTT L TEx Lh BREEBEDOE
HCHABHERICIOLWTHLRIT A EATEET,

0 TWETOFLEEALTDOT7ISA FT00EINT 3. RBFEHROZBRIZEDL S IC
AT 2 ERANET,

ROaAwy FaEITLET, margins D at()F 7> a v aERALET,

margins, at(time=generate(time+60)) alternative(air)

Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
Alternative : air
at ¢ time = time+60
Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_outcome
air .238248 .0261139 9.12 0.000 .1870657 .2894303
train .3138431 .0293829 10.68 0.000 .2562537 .3714325
bus .1513295 .0243434 6.22 0.000 .1036173 .1990417
car .2965794 .0289688 10.24 0.000 .2398016 .3533572

® TORITHOIRFEERIL 28%T L, FEIE 24%T. BERFHENR A S ERIT
WaEIRT 2HERMEC A >TVWET,

RDAY Y RaFRITT 2 &, TOBHKREE, RITHE TOBERRED 60 2N L 7HED
mAze—EICHETEE£Y,

margins, at(time=generate(time)) at(time=generate(time+60))

alternative(air)
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Predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
Alternative : air
1. at : time = time
2._at : time = time+60
Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_outcome#_at
air#l .2761905 .0277787 9.94 0.000 .2217453 .3306357
air#2 .238248 .0261139 9.12 0.000 .1870657 .2894303
train#l .3 .0284715 10.54 0.000 .2441968 .3558032
train#2 .3138431 .0293829 10.68 0.000 .2562537 .3714325
bus#1 .1428571 .0232375 6.15 0.000 .0973125 .1884018
bus#2 .1513295 .0243434 6.22 0.000 .1036173 .1990417
car#l .2809524 .0280657 l10.01 0.000 .2259446 .3359602
car#2 .2965794 .0289688 10.24 0.000 .2398016 .3533572

0 #1ADWTWLWALONTOBERE #2 AADWL T3 DA RITHE COBEIREREIH 60
SEMLIZHBETY,

ERE7 7L T XEHICEBINFEARET % xdimension()F 7'> a v #FEHRAL 9,

marginsplot, xdimension(_outcome)
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Variables that uniquely identify margins: _atopt _outcome
Multiple at() options specified:

_atoption=1: time=generate(time)

_atoption=2: time=generate(time+60)

Predictive Margins with 95% Cls

.3

Pr(Mode|1 Selected)
2

~—

T T T T
air train ~ bus car
travel mode alternatives

‘—0— time=generate(time) —®— time=generate(time+60) ‘

® TUTHDZEIMERABA L7cDIZH L. OB FEROEFERZ-CPEML TWE
_a_

o

INOLDENRETVICERETHSHNZANET, margins @ contrast(atcontrast(r))
FT7avEFERLT ToBSKEEOEREITVET,

margins, at(time=generate(time)) at(time=generate(time+60))

alternative(air) contrast(atcontrast(r) nowald effects)
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Contrasts of predictive margins Number of obs = 840
Model VCE : 0IM
Expression : Pr(mode|1 selected), predict()
Alternative : air
1._at : time = time
2._at : time = time+60
Delta-method
Contrast  Std. Err. z P>|z| [95% Conf. Interval]
_at@_outcome
(2 vs 1) air -.0379425 .0056615 -6.70 0.000 -.0490387 -.0268462
(2 vs 1)

train .0138431 .0027216 5.09 0.000 .0085089 .0191773
(2 vs 1) bus .0084724 .001936 4.38 0.000 .004678 .0122668
(2 vs 1) car .015627 .0026002 6.01 0.000 .0105308 .0207232

0 EEAIL. INHDOEIFETHENICEE TT,
FRATHE DB FAERER (2 38 /X~ > bRA v MRS LTWET,

® ILIIHEITTC. [RITHOBEIFHA 60 N8N 5 & AKIC, BEOBEFRFHA

60 DB L7cHe., BRXBFEROERDERICEDL S ICHET LD ZHANET,

Z4 time ZAES L TR AL newtime Z1FpL L £ 9, MITH (mode==1) DEEFE % 60
NIEIN. EE (mode==2) DHENRHE % 60 DB =B £ 7,

generate newtime = time

replace newtime = time+60 if mode==1

replace newtime = time-60 if mode==2

newtime % {£F L T margins ZE1TL £ 7, MITH E BEDOBRERFMO N RIFFICHKE
I5HIEEIEET H7-HIZ, alternative(simultaneous)® 7> a v &FERALET,

margins, at(time=generate(time)) at(time=generate(newtime))

alternative(simultaneous)
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Predictive margins Number of obs = 840
Model VCE . OIM

Expression : Pr(mode|1 selected), predict()

1._at ¢ time = time

2._at : time = newtime

Delta-method
Margin  Std. Err. z P>|z| [95% Conf. Interval]
_outcome#_at

air#l .2761905 .0277787 9.94 0.000 .2217453 .3306357
air#2 .224539 .0256826 8.74 0.000 .1742021 .274876
train#l .3 .0284715 10.54 0.000 .2441968 .3558032
train#2 .3578287 .0328487 10.89 0.000 .2934464 .4222111
bus#1 .1428571 .0232375 6.15 0.000 .0973125 .1884018
bus#2 .1392549 .0228972 6.08 0.000 .0943773 .1841325
car#l .2809524 .0280657 l10.01 0.000 .2259446 .3359602
car#2 .2783773 .0281348 9.89 0.000 .2232342 .3335205

fmRz7 7271 L £7,

marginsplot, xdimension(_outcome)

Variables that uniquely identify margins: _atopt _outcome
Multiple at() options specified:

_atoption=1: time=generate(time)

_atoption=2: time=generate(newtime)

Predictive Margins with 95% Cls

3

Pr(Mode|1 Selected)
2

T T T T
air train bus car
travel mode alternatives

—®— time=generate(time) —®—— time=generate(newtime)
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® ERNL. RITHOERFEHERITED L, BEOERFEMERIZEMLE LT,
o MDIBFERODERTFEMERICIIHEYEMDDY £ A,

INODEDNFANICERTH L0 2F/ANET,

margins, at(time=generate(time)) at(time=generate(newtime))

alternative(simultaneous) contrast(atcontrast(r) nowald effects)

Contrasts of predictive margins Number of obs = 840
Model VCE : OIM
Expression : Pr(mode|1 selected), predict()
1._at ¢ time = time
2._at : time = newtime
Delta-method
Contrast  Std. Err. z P>|z| [95% Conf. Interval]
_at@_outcome
(2 vs 1) air -.0516514 .0080654 -6.40 0.000 -.0674594 -.0358435
(2 vs 1)
train .0578287 .0109404 5.29 0.000 .0363859 .0792716
(2 vs 1) bus -.0036023 .0022959 -1.57 0.117 -.0081021 .0008976
(2 vs 1) car -.002575 .0036587 -0.70 0.482 -.009746 .0045959

BRI, TS L OBEOEIIFKETIICEETT,
FATIE D BIR FRMER LT OBHER L ) 52 /85—t > b4 v MR LTWE T,
o FTHEMERNFEBHEXRIITOBERE LY 5.7 /85—t FRA > MEMLTWET,
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