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RRETE IEENEN + HElaEE
ErsC: ?

Name NF LA FA IC Loc Dist Road SO
1) 2) 3) “4) ©) (6) (7 8) &)

xx B FE 1 1.77 3.34 5.02 1 0.82 2 1
xx{GHj] 1 0.83 1.87 3.89 1 0.79 2 1
4.09 3 0.64 2 1

xxE A 1 1.22 1.83



) U) NOBEL MEMORIAL PRIZE IN ECONOMIC SCIENCES

DANIEL MCFADDEN

RATIONALE

“For his development of
theory and methods for
analyzing discrete
choice”

KEY CONTRIBUTION

[A Discrete choice models

IMAGE BY NOBEL PRIZE ORG

AMERICAN ECONOMIST

(Born on July 29, 1937)

EcoNomics - Focus .
2

ECONOMICS IN FOCUS




BRUEIFRBIIENX

«  UrbanSimerfikiFtasy
o FKE: BEAETE? HKEIHEL?

gl BEAESEER? TEEIHE?

o F&ME: BAEFK? EHAR? FRHA

TABLE 1. Comparison of operational model characteristics.

Operational urban model

Characteristic DRAM/EMPAL MEPLAN and TRANUS CUF-2

UrbanSim

Model structure Spatial interaction Spatial input-output Discrete choice

Household location choice Modeled Modeled Not modeled
Household classification Aggregate, Aggregate, user-defined Not

8 categories represented
Employment location choice Modeled Modeled Not modeled
Employment classification Aggregate, Aggregate, user-defined Not modeled

8 categories

Discrete choice
Modeled

Disaggregate, income,
persons, workers, child

Modeled

Disaggregate,
10-20 sectors

Waddell. UrbanSim: Modeling Urban Development for Land Use, Transportation and Environmental Planning (2002)

Ihge?

A
B
y

https://urbansim.com/urbansim

Table 1. Agents, choices and models in UrbanS5im
Agent Choice Model
Household In- and out-migration Demographic transition model
Household Residential moves Household relocation model
Household Residential location Household location choice model
Person Work at home Work at home model
Person Job choice Workplace choice model
Business Birth and death Economic transition model
Business Business relocation Business relocation model
Business Business location Business location choice model
Developer Parcel development Real estate development model
Market Real estate prices Real estate price model

Waddell. Integrated Land Use and Transportation Planning and Modelling: Addressing Challenges in Research

and Practice (2010)


https://urbansim.com/urbansim
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ZlnlogittE®Y (Multinomial Logit Model, MNL)
T ReR{FLogitiREY (Conditional Logit Model, CL)
By EAR /I LogitiREs

=R

#RELogittsB! (Nested Logit Model, NL) ~-
iBSLogitt®E! (Mixed Logit Model, MXL)

BEXIER (Latent Class Model, LCM)

--------ﬁ--------\

YoF
)
v

~~ Probittzf! (Probit Model) ="
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- BF¥M4: Stata. R, Python, SAS £
- ERAH4: NLogit #1 Biogeme

NLOGIT 4 ‘

NLOGIT Version 4.0
{c) Econometric Software, Inc.
1986 - 2007
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LogitiRBIFVE A |RIE

BEHN X AIEIE (Random Utility Theory)

- XA (Utility) : BEETLINEBNEIZTEAIE—EAE, RIRT FIXIHE
IEFETKRAIER. GRS KTEES AR ARIEFIEL.

- WMEERSH—R, MASERRENXREEEEN.

- BRMSRENTE, HRNTEENRER N ZIEHAIARK, REHEEITS
IR AREEER, RI0ERRIEER .

U, = BtimeDisty + Bprice Prices+ PsizeSizes+ ... + &4

Ug = Bmove T BtimeDistg + ﬁprice Priceg+ fgizeSizeg+ .. + €p

— _

—

8] WA (observable utility):V



LogitiRBIFVE A |RIE

MNL{=E

. IREE KGR ABRARIFIZI,

- BR, E9RERNFE, TEENHEER N SIEMIIARK, RERE T SHIEN
SRR AREIER, BRI .

- ARSIEEEIRIEEX, REIFEME (SE)

exp(Va)
exp(V,) + exp(Vg)

exp(Vp)
exp(V,) + exp(Vp)

Prob(A)= Prob(U, > Ug) =

Prob(B)= Prob(Ug > U,) =




LogitiRBIRIE A [RIE

Logiti=g!

- IEREEFUMNSEIRITFIRE—ERIZIA.

UA = ﬁtime TimeA + ﬁprice PTfCBA + gsize SiZBA + + €a
Up = ﬁmove + ﬂtime Timegp + ﬁprice Pricey + ﬁsize Sizeg + + &p
UC = ﬁmove + ﬁtime Timec + ﬁpn‘ce PT’I:CBC + Bsize SI:ZBC + + Ec
UD = ﬁmove + ﬁtime TimeD + ﬁgp?“ice Pl"iCﬁ’D + ﬁsize SiZED + + €p
N— _/
—~
observable utility:V
« BASEEHMERIERX.
b _ exp (V) b _ exp(Ve)
47 exp(Vy) + exp(Vi) + exp(Vc) + exp(Vp) © 7 exp(Vy) + exp(Vg) + exp(V¢) + exp(Vp)
exp(V, exp(V,
P, p(V) P, p(Vp)

" exp(Vy) + exp(Vy) + exp(V) + exp(Vp) " exp(Vy) + exp(Vy) + exp(V) + exp(Vp)



LogitiRBIRIE A [RIE

BRI IFRBE T R B — — kAR (probability, P)SHERAE
BREEXNEEXRR. HH, S|IBAYRA(utility, U)IniET M aIEeE.
S U = AI0A V + iRE €

A WS VEFERZEXRIRRISHMERN, S—MRAVZIERIFSE.

EERRPSRI WA VR A ZIFE SN, BRI ABRATREIRNS .

R e e A
(P) (U) (xy-)

" R AR -
. S i K *=-=|--
P; Y eV (2) \(8) (V) y Vi = i 1Bxu (1)



LogitiZBIfE A RIE

Logit IRERIFEHITEREHRLZENRE B
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LogitiRBIZRGI: BEATiERE

&R

INEEY 210 EITEEREXRHITIIXEME(AIr), KXZ&E(Train). Ex(Bus).
PRI (Car)iX 4 MZBRNANLRER, IANEHIED TN A R R
RifE). 1SiERdE. 1TH2ZER.

)R :

1) HITEXELTRIEE, 23 THLEEERAYSNN?
2) WITFHUERESR, WA HITEXI SAP3ES TCHIGEERRER?



LogitiRBIZRGI: BEATiERE

RS  &FEI EEER TTME INVT INVC

1) ) 3) “) &) (6)
1 Air 0 69 100 59
1 Train 0 34 372 31
1 Bus 0 35 417 25
1 Car 1 0 180 10
2 Air 0 69 125 115
2 Train 0 34 892 98
2 Bus 0 35 882 53
2 Car 1 0 720 23
3 Air 0 69 100 59
3 Train 1 40 345 20
3 Bus 0 35 417 13
3 Car 0 0 284 12
4 Air 1 45 115 148
4 Train 0 34 945 111
4 Bus 0 35 935 66
4 Car 0 0 821 36
5 Air 0 69 129 103
5 Train 0 34 925 88
5 Bus 1 10 790 30
5 Car 0 0 887 50




LogitiRBIZRGI: BEATiERE

2

fEfEt

- URIERBRAIEZT, 8ITN1SEIER.

T8 NERER, 1R]mgd. 0OFoREd, »iRENEEEF 1T,

- TR uWhRFHRAJE (TTME 8247: oth). 1TH20E (INVT 847: 73%h).
1THE2EH (INVC B JT).

D

FEARmS KB EFEESR TTME INVT INVC
- I (1) ﬁ) 3) @) (5) ©
3 I 1t 0 69 100 59 /\ \
Ji?% : 1 Train 0 34 375 3T I 1 | %ﬁlﬁ
==
B=1# i ! Bus Y 0 35 417 25
1 Car 1 0 .
2 Ailr 0 69 125 115 % 7. J\
2 Train 0 34 292 08
: Bus 0 35 882 53
2 car 1 0 720 23




LogitiRBIZRGI: BEATiERE

e B\ LY .
Vair = PBair + Brrme TTMEy;  + Binyr INVT,y + Binvc INVCyyy
Virain = Brrain + Brime TTMErrgin + Binvt INVT1rgin + Binve INVCrpgin

Veus = PBpus T+ Brrme TTMEgy,s + Binvr INVTgys + BinvcINVCpys

Vear = Prrmg TTMEcqr + Binvr INVTcqr + Binvc INVCeqr




Logitt=BY 3=l

BHANARYEMIT?

Vair = Bair + Brrme TTMEy;, + Binvr INVT,, + Binyc INVCyir
Virain = Brrain + Brrme TTMErygin + Binvr INVTrrgin + Binve INV Crrgin

Veus =Psus + Brrme TTMEgys + BinyrINVTgys + Binvc INVCpys

Vear = Prrme TTMEcq,r + Binvr INVTcor + Binvc INVCeqr

* Brmee B Bivve PRIAERFEETE, 1TFERE. 1TIRERNRE, &
BESIEIPRIF—EL

* Baire Brraine Baus INBEIR,

. EERERPN—IREN: Only difference matters!



LogitiRBIZRGI: BEATiERE

S APRIFEEIR

* LogittREith, S NFRIERINARREEIR, FIEFRAEEIRGEREER
(alternative specific constant, ASC) ,

- —figith, ENAEEIRET, BINIEN-14/ASCEEHIN, FTT— &R EAS
AR7KE,

. AEFINANFIZIIIR 7 3MASC, HIESRERBRL=0, BILUNSERSR
KE, Brin Brraine Bsus PBINETINE. X&E. EXL5/NSENEIBBBER,
BIR# EiA 3 NETEMERE. BEXENFEEBINRER (FEE. Ridk
FHMER) .




Logiti=RBIZEfHI:

—EER/EHING?

ST E
B A
BEENE R 3km
B JFEE (15m2)
A% 23007%
AO%E 10A/ha
AN RIAAD = 50%
IR TR
UA ﬁ time TimeA +
UB ﬁmove + ﬁtime TlmeB +

— N AJRERI RIS ES

. {:3 fiR
EEREE 5km
BEAAN AEE (30m2)

R#g 15007%
ADBE 80A/ha

AR PN o REAAD =75%
EEREXE

ﬁprice PriceA + ﬁsize SizeA +

ﬁprice Priceg +  Psize Sizeg +

_l_
+

€a

<p



LogitiRBIZRGI: BEATiERE

—EER/EHING?

FE(ESA Hik{¥=sB
| {3 ik | {3 iR
EENREE 3km EENREE 5km
BEAN N8 (15m2) BlEA ARBE (30m2)
=k 23007T B 15007
ADZE 10.A/ha AODZE 80A/ha
AW WA AL =50% AW RE BWAAL =75%
HIEMIIXE SR MEIXE
u, = Btime Timey +  Bprice Prices +  Psize Sizey, + ... + &
Ug = Ppg +  Btime Timeg + ﬁpn-ce Priceg + fBsize Sizeg + ... + &g

X



LogitiRBIZRGI: BEATiERE

I

;E;:=I= -

Vair = Bair + Brrme TTME,;  + Binyr INVT, + Binvc INVCyrr 1. E_Rj:gé;&

Vrrain = Brrain + Brrme TTMErrain + Binyr INVTrain + Bivve INVCrrain 2. **D{’Eﬁj\

Veus =Ppus + Brrme TTMEpys + Binyt INVTgys + Binvc INVCpys 3. B%?i

Vear = Brrme TTMEcqy + Binvr INVTcqr + Binve INVCeqr
eVAiT eVBuS

Pyir = % Ppys =

eV Air + eVTrain + eVBus + eVCar eVAir + eVTrain + eVBus + eVCar

eVTrain eVCar

Prrqin= Pegr =

eVAir + eVTrain + eVBus + eVCar eVAir + eVTrain + eVBus + eVCar

ErRFEES, HTAaFRSZ BIuNAYE?



LogitiRBIZRGI: BEATiERE

mAIRE
Q: CHBESE, HARNBABRNHE?
A: FBTRNMGIRIESR, SRRA S IR TR R4 R ATAES,

WIXE (likelihood)
[({FRESET, MU SRR IEER]

~~
~
~
~
~
~
~
~
~
~
-~
~
~
~
~
~
~~
~~
~
~
~~
-~

A UPRE
(Maximum Likelihood
Estimation,MLE)

[ ESRNE SR IR R XIS EE ]



LogitiRBIZRGI: BEATiERE

=P N DA
MBRE—MER: HALEET NS

FEARgS  &RIEI EFEER TTME INVT INVC
(1) ) A3) “) () (6)
1 Air 0 69 100 59
1 Train 0 34 372 31
1 Bus 0 35 417 25
1 Car 1 0 180 10

eBairtBrrmEe*69+BiNvT*100+BNyc*59
4+ ePrraintBrTME*34+BINyvT*372+ BNV c*31
+ e BBusTBrTME*69+BINyT*100+ 1Ny c*59

PCar1 = eﬁTTME*O'I‘BINVT*lSO+ﬁ1NVC*10/
-I—eBTTME*O-I',BINVT*180+BIch*1O

Task: HEI—EB, iLP,, /RAAE (RATALER1) .



LogitiRBIZRGI: BEATiERE

RAIIPAE
SRTIRATE 21 0OMEAS......

BERL#: WRINSTE Peary
HEAR2#: ? INSEE Pear o
EZNCE KZE Prrain,
HEAR4# . ANZS Pair 4
HEAS#:

FEAR210#: ... .

1 ++

m

Vi
¥

oF OF BOF BOF ©
++)<1

HX
(H
H-
c?
5

\___________.."___________l

F210 M EEIRM AIERIESRiC R, RIAOTR
BRIRURRIRIPAE

mAMPAZBRY, BIEREELHUAER
KE—4HB.



LogitiRBIZRGI: BEATiERE

BRAUZAE

- BTERIIEIAFTIE, BERBERBERANEE, BAENFEIN, ERA
RBIAORIEA(UPA(E (Log Likelihood, LL) .

210 210
w=w([] a)="me
n=1 n=1

P, JIREEIFRNRISE n MEEAREEE LRGP RISEIEIAIEIER, WMP,;=Pcar1i P3=Prrain, 3

.« WEINME—REVERS . WMEINEUETEES 0~1, FrlAin(p,) <0,

-« FRMEME (goodness-of-fit) . XTEUUAEMK (BXHMERAILEL/N) |
RIPEEDNTHIRERU GIEENE. BIC&RAEN 0, BMRELA100%HIHER5E5E
I T EMEARISEIRATER (EAAARE)



LogitiRBIZRGI: BEATiERE

(ItER

| #AEW 210 | | TEAMK 6 |

XTEAUSRAEL(LL) -192.89 72 0.3374
A Z¥(Coefficient)  FRUEIR(S.E.) z 8 FHAERE R (p 1)

Prive -0.0969 0.0103 -9.37 <0.0001

Bt -0.0040 0.0085 -4.70 <0.0001

Bmve -0.0139 0.0067 -2.09 0.0365

Buir 4.7399 0.8675 5.46 <0.0001

Brrain 3.9532 0.4686 8.44 <0.0001

Bus 3.3062 0.4583 721 <0.0001

—HRITS:

- HEIESE: EATROSHETIRE (LEEEN) .
- SINEZEE: GHTHEREUGHR (KEr?) | ERNSREEERE.



LogitiZBIZRG: Z@EAiE

(Lit4ER: BSHE

FEARWN) 210 BENMUK) 6
| #EAUR (L) -192.89 | = 0.3374

RIEIEUUIAME, AT ERIGERAYIE I TR R =R :

X—HEREREUAS, BELR "T&EE" §7RAEE.

SiRE: BEREETURBERENSEHRWEE, LIRS ME
e . AR, EANEINE "R BIATVRBEIRIER, = 1/4 = 25%HY
SPEIFRNAEERRER,



http://wangc.net/logit_r2/

LogitiZBIZRG: Z@EAiE

(Lit4ER: BSHE

FEARWN) 210 BENMUK) 6
St AR A (LL) -192.89 | 72 0.3374 |

r* [RBRY SERMETARES DAFREELL, MELAERTHIERE.
FIRBIRINIEMLISAE LL, TLAR RIS

_ 1
LLy = N *In(Py) = 210 x In (Z) = —291.12

g, Logit B P B TFIITE:

, LL 1 —192.89
LL, =~ —291.12

re=1 = 0.3374




LogitiRBIZRGI: BEATiERE

EitER: MSHE
THEMSAIE: RESSIRARNTN, ROSEEER,

2
BRTHEAZENE N, HEESCEHA—HE 0~1 Z[g], BE#KAK, IUESHE
HE, BEEENSE,
L09it¢§§£¢89£2 VS. %ﬁ%’&@l}ﬂﬂlﬂﬂ’ﬂf

{h r2 (pseudo r?) HFRRERE
o EEEARE, AR NEZTENTFRREERERILLA,
o FIMTSRFRNEARR. LogitiEByy r —ism{RFLitma,
o >0.17]#:%, 0.2~0.4(0F



LogitiRBIZRGI: BEATiERE

(itER: EH

FEARMN) 210 ZEMUK) 6

X EULLIRAE(LL) -192.89 72 0.3374
A Z ¥ (Coefficient) | FRUER(S.E.) z 8 FHAERE R (p 1)

Prive -0.0969 0.0103 9.37 <0.0001

Bt -0.0040 0.0085 -4.70 <0.0001

Buvve -0.0139 0.0067 -2.09 0.0365

Bair 4.7399 0.8675 5.46 <0.0001

Brvain 3.9532 0.4686 8.44 <0.0001

Baus 3.3062 0.4583 721 <0.0001

FH&(Coefficient): =6 TREPHNEMBETELG, SHEREENR
VRIZEER IR

I



LogitiRBIZRGI: BEATiERE

(MiteER: 55
BEREEEALNTS:

Vair = 4.7399 — 0.0969TTME,;, — 0.0040INVT,;; — 0.0139INVCy;;
Vrrain = 3.9532 — 0.0969TTME 1,4, — 0.0040INVTr,gin — 0.0139INV Crprgin
Vgus = 3.3062 — 0.0969TTMEg,s — 0.0040[NVTg,s — 0.0139INVC(Cpgys

Vear = —0.0969TTME;,, — 0.0040INVTcq, — 0.0139INVCeq,



LogitiRBIZRGI: BEATiERE

(itER: EH

RN SIER — R T IZZEITINGE R

uh A EETE)(Brme) ]

—_—l

TR B (B T)

17
1TREZERB W)

iRIEIESEE I

J

e R

REUINGR, R IIITEEE

" TR (20%)

BERRIN,

Q:I:

SEHATREE?

{Er IS

(FFZRtE)




LogitiRBIZRGI: BEATiERE

(itER: EH

RENBER N ——RIR T IZZERHYEE

xH AH(Cooflicien) | Browe | B | By | 5185
Prrve -0.0969
Bvr -0.0040 AFRTENEN—E, FELETLAAIRANMK
o P XUt R A B SR LA TRRATAIAAS S
Air .
ﬁTmin 39532
ﬁBuS 3.3062
BWME~ :BINVT %ﬁl: 5:1\$EF
BINVC %ﬁli TG



LogitiRBIZRGI: BEATiERE

(itER: EH

RENBER N ——RIR T IZZERHYEE

A& ZZ(Coefficient)
Prrve -0.0969
Bt -0.0040
I Bivve -0.0139
Pir 4.7399
Brain 3.9532
BBus 3.3062

,37TME~ :BINVT EA]:
Binve By

dl
«Hr
"

| B7TME | I:l-/’ | BINVT | _‘l%_?%l:g
BTREENEN—, EILCATLFIRTMA
XJUh REHRET BRIV TIERTIBIKIE S

1725 | Bivve | SENIRIENARE,
AEHEBRMERP—HEEERNLSEIL,



LogitiRBIZRGI: BEATiERE

tER: B2 (ZAER)

- 3Z{JEE(willingness to pay, WTP) : MMAA x §— 1 BR{UBIZATEESAT
BmMtg, BEFEHEMITE,

WP — TEHIFREL
MEEEENER
- {TIERYENfTEEA0.29, BKE
_ Binvr _ —0.0040
MR ERE A TENEE 1o WTPinyr = Bivve  —0.0139 0.29

DRGNS 0.29 T,

o M FHEMESER . MNEEEE GRS R BrrmE _ —0.0969 _
BELAHIRY, MRS TS, Powr | —0.0040

24.23



LogitiRBIZRGI: BEATiERE

(MitER: RE (ASCEEIN)

R A (Coefficient)  gazs  Jte  EAAIASCHINIE
Prrve -0.0969 N ‘ A P
Bt _0.0040 FIAEEH T mF R, 1TiERT e, FBRfE,
Puwre -0.0139 (BP: BE4fRBEAIX=1EseEE) |

. 4.7399 s N . .
ﬁ% | 3_;532 EiR3fEASINFEIX—SIERE LA,
Bius 3.3062 BEEESHNEEA.

- EBRAARF: E=>XE>BI>/INSE,
- INREHR, TRERBET/INIEFERCER. BAFZRENR.



LogitiRBIZRGI: BEATiERE

hitER: BEHE

FEAEWN) 210 ZENUK) 6

X EAUSRAE (LL) -192.89 r 0.3374
A Z¥(Coefficient) | FRUER(S.E.) z 8 FHAERE R (p 1)

Brive -0.0969 0.0103 -9.37 <0.0001

Bt -0.0040 0.0085 -4.70 <0.0001

Bvve -0.0139 0.0067 -2.09 0.0365

Pair 4.7399 0.8675 5.46 <0.0001

Brvain 3.9532 0.4686 8.44 <0.0001

Baus 3.3062 0.4583 7.21 <0.0001

tRfEiR(standard error, S.E.): HTHEFRIBETERTEROREBULGITHRE.



LogitiRBIZRGI: BEATiERE

hitER: BEHE

FEAE(N) 210 B EMNMUK) 6

Xt BALLSR{E(LL) -192.89 72 0.3374
A Z ¥ (Coefficient)  FR1EIR(S.E.) z 18 FHEENER (p H)
Brive -0.0969 0.0103 9.37 <0.0001
Bivvr -0.0040 0.0085 -4.70 <0.0001
Bivve -0.0139 0.0067 2.09 0.0365
Bair 4.7399 0.8675 5.46 <0.0001
Biain 3.9532 0.4686 8.44 <0.0001
Bius 3.3062 0.4583 7.21 <0.0001

z{H: BRigREFEITE, BRIgH: PS0REEEER, AIETEMNEELE,
-0 B
Z = =

S.E. S.E.



LogitiRBIZRGI: BEATiERE

hitER: BEHE

FEAEWN) 210 ZENUK) 6

X EAUSRAE (LL) -192.89 r 0.3374
A Z¥(Coefficient)  FRUEIR(S.E.) z 8 FHAERE R (p 1)

Brive -0.0969 0.0103 -9.37 <0.0001

Bt -0.0040 0.0085 -4.70 <0.0001

Bvve -0.0139 0.0067 -2.09 0.0365

Pair 4.7399 0.8675 5.46 <0.0001

Brvain 3.9532 0.4686 8.44 <0.0001

Baus 3.3062 0.4583 7.21 <0.0001

P{H: CzEESEFIFESE. —AkbLl <0.05 {FAEZHIRE,



LogitiRBIZRGI: BEATiERE

e (LA 17461)

AT  &EH  GFEER TTME INVT INVC
(1) 2) A3) “4) () (6)
1 Air 0 69 100 59
1 Train 0 34 372 31
1 Bus 0 35 417 25
1 Car 1 0 180 10

Vair = 4.7399 — 0.0969TTME,;, — 0.0040INVT,;, — 0.0139INVC,;,
Virgin = 3.9532 — 0.0969TTMEy,gin — 0.0040INVTypgin — 0.0139INV Crrgin
Vgus = 3.3062 — 0.0969TTMEg,; — 0.0040INVTg,; — 0.0139INVCgys

Vear = —0.0969TTMEg, — 0.0040INVT¢qr — 0.0139INVCiqy



LogitiRBIZRGI: BEATiERE

e (LA 173461)

PRGNS  &HEW EHEER TTME INVT INVC

(1) ) 3) 4) () (6)

1 Air 0 69 100 59

1 Train 0 34 372 31

1 Bus 0 35 417 25

1 Car 1 0 180 10
Vir = 4.7399 — 0.0969%69 —0.0040X100  —0.0139 X59  =-3.1656
Virgin = 3.9532 — 0.0969x 34 —0.0040x372  —0.0139%x31  =-1.2582
Vgys = 3.3062 — 0.0969%35 —0.0040%417  —0.0139%25  =-2.0984

Vear = —0.0969 X 0 —0.0040%180  —0.0139x10  =-0.8582



LogitiRBIZRGI: BEATiERE

e (LA 17461)

PAir

p Train —

PBU,S

PCar

8_3'1656

8_3'1656 + 8_1'2582 + e —2.0984 + e—0.8582

e—1.2582

e—3.1656 + e—1.2582 + e —2.0984 + e—0.8582

e—2.0984

e—3.1656 + e—1.2582 + e —2.0984 + e—0.8582

e—0.8582

e—3.1656 + e—1.2582 + ¢—2.0984 4 e —0.8582

= 4.83%
= 32.55%

= 14.05%

=|48.56%

IZE SRR T
INSEE,
TRELFBIIEHE/ N
AERIEEERS
48.56%, £ 4
MERERPHRS.



- BEUEEREET

* LogitfRBYATIZ N RIE

« NAZA: REFSTULRE
© MPITHEIE



MBITHE

M FELogitiR BT BRVIGIEMER, A TRT AR MARUIEEA T/ TR AT,
MRT/IEIARIUES -



MBITHE

MR RE, M—EEiMg?

9990 s....  51% vs. 49%
v v

UEER AR N 1Z—ENS?




MEITHIRIHL

B IR ARG I

R AHREEARHL

- EETIXEEF, MRRBIEE
RS PN: =y bl

- £8B%% (all or nothing) .

- TEENE: BREUSRE .

=15 FigtR

- EEXSEF, BY NHEF B

T TVRTE MR — ik I,

Nel=5
Bermo

- SRR SR/ MBI RERRIE.
- FEAIE: BRI, SEEREA—1+.
- BTBEHUIE, 7

BZIREH.



MEITHIRIHL

IR FIE!
Ex1: ERAIrAER91/6
RN =, 1TAIr
EX1: ERAIrAER91/2
PR, 2. 3m, IEAIr

- B%0: Air=1/2, Train=Bus=Car=1/6
PENA. 2. 3m, IEAIr
P24, EETrain
52582, 1EBus
261, BECar

e+




MBITHE

S5 RigtEll (Monte Carlo Simulation)

Air-12 Trian=is Bus-vs Car-is

0 1/6 2/6 3/6 4/6 5/6 1
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S5 RigtEll (Monte Carlo Simulation)

Air Train Bus Car

0.4 0.1 0.2 0.3
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S5 RigtEll (Monte Carlo Simulation)

Air Train Bus Car
0.4 0.1 02 ., 03
0.4——S 05— — 0.7— ——1.0

| | | | l i | i | | |
| | | | | | | | | | |
0.0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0
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S5 RigtEll (Monte Carlo Simulation)

Air| Train Bus Car

0.4 0.1 0.2 0.3
+ " +
0.4——5 05— —> 0.7— ——>1.0
0.126564 o

| | |

—
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0




MBITHE

S5 RigtEll (Monte Carlo Simulation)

Air |Train Bus Car

0.4 0.1 0.2 0.3
+ + +
04/___>05/_>0-7/__>10

I0.126|564 : i0'44i

—
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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S5 RigtEll (Monte Carlo Simulation)

Air Train Bus Car

0.4 0.1 0.2 0.3
+ " +
0.4——>5 05— —> 0.7— —>1.0

0.126564 i0'44i 0, 6143i

I I
| | | | | |
0.0 0.1 0.2 0.3 04 05 0.6 07 0.8 09 10
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S5 RigtEll (Monte Carlo Simulation)

Air Train Bus Car

0.4 0.1 0.2 0.3
+ + ¥
0.4——S 0.5— — 0.7— ——1.0

0.126564 i0'44i 0, 6143i 09312

| | | | | | | |
0.0 0.1 0.2 0.3 04 05 0.6 07 0.8 0.9 1.0
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S5 RigtEll (Monte Carlo Simulation)

» EXIEERET, JLUBEEEIEREMNS VS0, 115 ANXIE: [0, P,

(P, Py + Pyl, (Py+ Py, Y31 Pl CRZE P, ZR21 Pl CRZT P, 1], SIS
RIEA(EES Pe, Xhoy P, BHLEEREXND KRB E S BIST R TN SR
ROIEREER, HMER— 1 0- 1A S HETIEL, RIEEE AR XERHERR
XS N RIS

- R RSEUTH "R BALFR, MERERRAIEERRSmRE

HY, EiERESNEEIEE R eeRiET, B, JVIRSZEIMBENAIS.
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HAL: RIS RiEEN

o —31656

Par = o-3.1656 1 ,-1.2582 1 o-2.0984 1 5-08582 4.83%
o—1.2582

Prrain = o-31656 1 p—1.2582 1 o-2.0984 y ,—0.8582 32.55%
o —2-0984

Ppus = o-3.1656 1 o-1.2582 1 o-2.0984 | -0.8582 14.05%
o —0-8582

Pear = o-3.1656 1 5-12582 1 -2.0984 1 5—08582 48.56%

0.0483 0.3739 0.5144

EZRAIr: 0 - 0.0483

UE#¥Train: 0.0483 - 0.3739

1%EFEBus: 0.3739 - 0.5144

& Car: 0.5144 - 1

| | | | | | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6

0.7

0.8 0.9 1.0
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H#41-5

RS  &FEI EEER TTME INVT INVC

1) ) 3) “) &) (6)
1 Air 0 69 100 59
1 Train 0 34 372 31
1 Bus 0 35 417 25
1 Car 1 0 180 10
2 Air 0 69 125 115
2 Train 0 34 892 98
2 Bus 0 35 882 53
2 Car 1 0 720 23
3 Air 0 69 100 59
3 Train 1 40 345 20
3 Bus 0 35 417 13
3 Car 0 0 284 12
4 Air 1 45 115 148
4 Train 0 34 945 111
4 Bus 0 35 935 66
4 Car 0 0 821 36
5 Air 0 69 129 103
5 Train 0 34 925 88
5 Bus 1 10 790 30
5 Car 0 0 887 50




MBITHE

HA1-5: RABISRIEEL

" | | AL I8 77 2
Air Train Bus Car
1 4.83% 32.55% 14.05% 48.56%*+
2 20.51% 16.41% 15.18% 47.90%*+
3 6.34% | 30.99%* | 21.78% | 40.89%+ |
4 74.17%*+ 5.96% 5.51% 14.36%
5 6.00% 4.16% 85.59%*+ 4.25%

H: *RNEFRAFESER, +RARTNILFELR

- REUFFEFNT 1. 2, 4. 5 SHEARIGEER.
- {BfE 3 S L, WERUERER/INGE, TSEPRaRERAKE,
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HA1-5: FiGRiEE

RIUECIR BEHNER (E23

0.6134 1 [0, 0.0483] (0.0483, 0.3739] (0.3739, 0.5144] (0.5144,1]*+
0.6555 2 [0, 0.2051] (0.2051, 0.3692] (0.3692, 0.5210] (0.5210,1]*+
I 0.1712 3 [0, 0.0634] (0.0634,0.3733]*+ (0.3733, 0.5911] (0.5911, 1]
0.7083 4 [0, 0.7417]*+ (0.7417, 0.8013] (0.8013, 0.8594] (0.8594, 1]
0.1318 5 [0, 0.0600] (0.0600, 0.1016] (0.1016, 0.9575]*+ (0.9575, 1]
0.2291 1 [0, 0.0483] (0.0483, 0.3739]+ (0.3739, 0.5144] (0.5144, 171*
0.6787 2 [0, 0.2051] (0.2051, 0.3692] (0.3692, 0.5210] (0.5210, 1]*+
II 0.0462 3 [0, 0.0634]+ (0.0634, 0.3733]* (0.3733, 0.5911] (0.5911, 1]
0.0971 4 [0, 0.7417]*+ (0.7417, 0.8013] (0.8013, 0.8594] (0.8594, 1]
0.8235 5 [0, 0.0600] (0.0600, 0.1016] (0.1016, 0.9575]*+ (0.9575, 1]

T *RTEIRERER, +RTIGIEREGR
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LEPEFS: RABIEIRI & FFRiSRN

SEFR 58 (28%) 63 (30%) 30 (14%) 59 (28%) -
B 55 (26%) 64 (30%) 24 (11%) 67 (32%) 5.24
SS-ERiEhl: 1R 60 (29%) 56 (27%) 31 (15%) 63 (30%) 4.18
SS-ERIE: 5% 59 (28%) 64 (30%) 28 (13%) 58 (28%) 1.32
Ss-ERiEll: 100% 58 (28%) 64 (30%) 29 (14%) 60 (29%) 0.87

TSl 200K 58 (28%) 63 (30%) 30 (14%) 59 (28%) 0

SS-ERiE: 5008 58 (28%) 63 (30%) 30 (14%) 59 (28%) 0

- HEEETFERAHREI, RERIRENEEEGEIINERIRE.

o BTRARIBENE, ST RREMNATBEERETZIR, LEKERENSS
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What If?
Vo, Yoo & a
(1) BEEEHTER, BEIuhaSRZATEEE20%, ,—\&%

(2) IREERE, J%E'd:?j_'ﬁzﬁj@/)ﬁﬁ/"ZO%o 7
(3) IR, LR 0%, ILGIE
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What If?
7:\
e P ZiES=
Air Train Bus Car
- SH 58 (28%) 63 (30%) 30 (14%) 59 (28%)
MsLiESR e
LIRS SEFRISEIL 58 (28%) 63 (30%) 30 (14%) 59 (28%)
1) Bus:
ik S ERAYEIRE A 20% SIFRIsE 54 (26%) 58 (28%) 46 (22%) 53 (25%)
2) Bus:
TFEmER L 20% SR RISEL 55 (26%) 60 (29%) 39 (19%) 56 (27%)
3) Bus:
E{fiFL20% EXERNE (N 58 (28%) 62 (30%) 32 (15%) 58 (28%)

LIREBE LSRR HVNSESERABRR: B MRS RIRIIERET, BRI T
fERTE), EXTE, HITENITIEE AR ERAEUR.



- EEUSEEREE AT AEAFUUAMARAYERASRITN, LogitiRE! (MNLERY)
BHPRHER, FHRE,

- IEEREEENARANIEIER, BTATE 02T, FrLUsEE

BEEREIIE, Tl IR AR WX RInEER,

- Logit@mINHIBIR: P = ex(V)/ ). exp())

- HUEME PELMAE. Ir?) | REESRIAN OER. BT
« DMMTHEY: EERERETEER - AT RREI &RKXEEREN
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