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library(mlogit)

data <- read.table("modechoice.csv",
sep=",", header=T)

TM.data <- mlogit.data(data,
varying=c(9:16), shape="wide",
choice="choice", alt.levels=
c("car", "carpool", "rail", "bus"),
alt.var="mode")

nml.out <- mlogit(choice cost+time,
data=TM.data)

summary(nml.out)

ZOMFRIE, UTOLII25D £7,
ZROJY METIVOHERR (RIHE)

> nml.out <- mlogit(choice~cost+time,data=TM.data)
> summary(nml.out)

Call:
mlogit(formula = choice ~ cost + time, data = TM.data, method = "nr",
print.level = @)

Frequencies of alternatives:
car carpool rail bus
0.17881 0.48124 0.07064 0.26932

nr method

5 iterations, @h:0m:@s
g'(-H)A-1g = 6.07E-07
optimum reached

Coefficients :

Estimate Std. Error t-value Pr(>ltl)
altcarpool 3.2924661 ©.3172767 10.3773 < 2.2e-16 ***
altrail -0.9051585 ©.2459427 -3.6804 0.0002323 ***

altbus 0.6277690 0.1633612 3.8428 0.0001216 ***
cost -0.7723478 ©0.0919795 -8.3970 < 2.2e-16 ***
time -0.0853574 0.0077484 -11.0161 < 2.2e-16 ***

Signif. codes: CRkx0 0.001 ‘**’ 0.01 ‘*’ 0.05 <. 0.1 <’ 1

Log-Likelihood: -354.45
McFadden RA2: 0.34811

Likelihood ratio test : chisq = 378.56 (p.value=< 2.22e-16)
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nl.out <- mlogit(choice cost+time,
TM.data, shape="long", method="bfgs",
nests=list(public=c("rail","bus"),
private=c("car","carpool")),
alt.levels=c("car","carpool”,
"rail","bus"))

summary(nl.out)

HETERG RIS
FAT 4y ROYVY METIVOHERBR (RIHEE)

> summary(nl.out)

CUToXs 128D %9,

Call:
mlogit(formula = choice ~ cost + time, data = TM.data, nests = list
(public = c("rail",

"bus"), private = c("car", "carpool")), shape = "long", method =
"bfgs",

alt.levels = c("car", "carpool”, "rail", "bus"))

Frequencies of alternatives:
car carpool rail bus
0.17881 0.48124 0.07064 0.26932

bfgs method

10 iterations, @h:0m:0s
g'(-H)A-1g = 5.59E-08
optimum reached

Coefficients :

Estimate Std. Error t-value Pr(>ltl)
altcarpool 3.413966 ©0.439369 7.7702 7.772e-15 ***
altrail -1.887281 0.661711 -2.8521 0.004343 **
altbus 0.499683  0.213501 2.3404 0.019262 *
cost -0.806950 0.120310 -6.7072 1.983e-11 ***
time -0.095322  0.011151 -8.5485 < 2.2e-16 ***

lambda.public  1.821938 0.461174 3.9507 7.794e-05 ***
lambda.private ©.995307 ©0.168501 5.9068 3.487e-09 ***

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 * ’ 1
Log-Likelihood: -350.76

McFadden RA2: 0.35491
Likelihood ratio test : chisq = 385.95 (p.value=< 2.22e-16)
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mixed.out <- mlogit(

choice cost+time|gend,data=TM.data,
rpar=c(cost='n",time='n"),
correlation=TRUE, R=10, tol=10)
summary(mixed.out)

R, T L5250 7,
MixedOw MEFIVOBERR (RAHEE)

> summary(mixed.out)

Call:
mlogit(formula = choice ~ cost + time, data = TM.data, rpar = c(cost =
e

time = "n"), R = 10, correlation = TRUE, tol = 10)

Frequencies of alternatives:
car carpool rail bus
0.17881 0.48124 0.07064 0.26932

bfgs method

3 iterations, @h:0m:0s
g'(-H)A-1g = 4.38
optimum reached

Coefficients :

Estimate Std. Error t-value Pr(>ltl)
altcarpool 3.395534  0.370257 9.1708 < 2.2e-16 ***
altrail -0.837322  0.258609 -3.2378 0.001205 **

altbus 0.657207  0.167174 3.9313 8.45e-05 ***
cost -0.777664  0.260481 -2.9855 0.002831 **
time -0.048407  0.037917 -1.2766 0.201728

cost.cost  0.038845 1.020443 0.0381 0.969635
cost.time 0.011413 0.329491 0.0346 0.972367
time.time ©.042860 ©.093183 0.4599 0.645564

Signif. codes: @ ‘***> 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ¢’ 1
Log-Likelihood: -354.75

McFadden RA2: 0.34756

Likelihood ratio test : chisq = 377.97 (p.value=< 2.22e-16)

random coefficients

Min. .Min. 1st Qu. Median Mean 3rd Qu.
cost -Inf -0.80386435 -0.77766406 -0.77766406 -0.75146378
time -Inf -0.07832317 -0.04840695 -0.04340695 -0.01849074
Max. .Max.
cost Inf
time Inf
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mnl.txt

model {

L <- sum(LL[,])

for (jin 1:np) {

beta[j] “ dnorm(0,0.001) }

for (i in 1:hh) {

y[i,1:nc] ~ dmulti(pli,1:nc],1)

Lkd[i] <- exp(sum(LL[i,1:nc]))

for (kin 1:nc) {

LL[i,k] <- y[i,k]*log(p[i,k])*avail[i,k]
phit[i,k] <- exp(beta[1]*time[i,k]+
beta[2]*cost]i,k]+ beta[3]*cons2]i,k]+
beta[4]*cons3[i,k]+ beta[5]*cons4i,k])
phi2[i,k] <- phit[i,k]*avail[i,k]

pli,k] <- phit[i,k] / sum(phi2[i,])

M

R2jags% i~ T, EFLEHEEL T,

library(R2jags)

data <- read.table("modechoice.csv",
sep=",", header=T) summary(data)
hh<-nrow(data) # 4~ 7L

nc<-4 # BRI
np<-5#/37 X — 4§

y <- as.matrix(data[,3:6])

time <- as.matrix(data[,13:16])

cost <- as.matrix(data[,9:12])

cons2 <- matrix(0,nrow=hh,ncol=nc)
cons2[,2] <- 1

cons3 <- matrix(0,nrow=hh,ncol=nc)
cons3[,3] <- 1

cons4 <- matrix(0,nrow=hh,ncol=nc)
cons4[,4] <- 1

avail <- as.matrix(data[,18:21])

# P

in1 <- list(beta=c(0,0,0,0,0))
in2 <- list(beta=c(1,1,1,1,1))
in3 <- list(beta=c(-1,-1,-1,-1,-1))

beta<-¢(0,0,0,0,0)

Data <- list("hh","nc","np","y", "time",
"cost","cons2","cons3","cons4","avail")
inits <- list(in1, in2, in3)

parameters <- ¢("beta")

model.file <- system.file(
package="R2jags", "model", "mnl.txt")
mnl.jags <- jags(data=Data, inits=inits,
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n.iter=500, parameters, n.burnin=100, nl.txt
n.chains=3, model.file=model.file)
print(mnl.jags, digits=3)

model {

for (i in 1:hh) {

N . - for (kin 1:nc) {

%E%%ci\ JJ\TQJ: 7 l-7‘c—; k) i‘é‘ ( 1 )o LL[|,k] <- y[l,k]*|Og(p[I,k])*ava”[l,k]
®1 ZEOYY NEFILOBERR (N1 THTE) 1}

L <- sum(LL[,])

?g:nnhe_n;alha_gme‘ug L ety ‘ wn::;mmea;‘m;k t for (| in 1hh) {
- for (k in 1:nc) {
] -4 -2 0 1 16 2+ phi1 [i,k] <_
. exp(timel[i,k]*b[1]+cost][i,k]*b[2]+
bea \ consZ2[i,k]*b[3]+cons4[i,k]*b[4])

i phi2[i,k] <- phit[i,k]*avail[i,k]
- 1
for (i in 1:hh) {
y[i,1:nc] = dmulti(p[i,1:nc],1)
[1[i] <- log(sum(phit[i,1:2]))
12[i] <- log(sum(phi1[i,3:4]))

= pli, 1] <-
(exp(alpha*11]i])/(exp(alpha*1[i])+
exp(alpha*12[i])))*
(phit[i,1)/sum(phi2[i,1:2]))
pli,2] <-
MNl XD ERER (exp(alpha1[i])/(exp(alpha®I1[i])+
* H *
> print(ml jogs, digits=3) exp(a!pha I2[']))) .
e o B Yol /. v s (phi1[i,2)/sum(phi2fi, :2]))
3 chains, each with 500 iterations (first 100 discarded) -
n.sims = 1200 iterations saved p[|73] <-
beta[1] -0.086 0.008 -0-101 -0.090 -0.085 -0.081 -0.071 (exp(alpha*12][i])/(exp(alpha*I1]i])+
beta[2] -0.785 0.089 -0.966 -0.843 -0.777 -0.725 -0.627 IAFTA
beta[3] -4.254 0.375 -4.990 -4.504 -4.247 -3.993 -3.583 exp(alpha |2[|])))
beta[4] -3.337 0.316 -3.998 -3.539 -3.320 -3.126 -2.747 A .
deviante 715,710 2,071 709,745 711,527 713,066 715,316 720,963 (phi1[i,3)sum(phi2[i,3:4]))
betal1] 1,005 "iie pli,4] <-
E%ﬁg ;gg §§ (exp(alpha*12[i])/(exp(alpha*I1[i])+
bzthS% 1.06 85 exp(alpha*12[i])))*
deviance 1.010 500 e R
For each parameter, n.eff is a crude measure of effective sample size, (ph|1 [|,4]/Sum(ph|2[|,34])) }
and Rhat is the potential scale reduction factor (at convergence, Rhat=1). for (J N 1 np) {
e ot Gy e e 8 oy bij] ~ dnorm(0,0.001)
Eigt};)ijn estimate of expected predictive error (lower deviance is beta[]] <- b[]]*a|pha }

alpha ~ dexp(1) }

() RRATqv ROVY METIV

FATF 4y Favy FEFLDJAGST — F EEmOEA L RI—FIZAML X34, #
(nltxt) &, XDES> 2D Ed, 22T, EAREFIIRDESIZHDET (X2).,
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LT,
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> print(nl.jags, digits=3)
Inference for Bugs model at "/Library/Frameworks/R.framework/Resources/
library/R2jags/model/nl.txt", fit using jags,
3 chains, each with 500 iterations (first 100 discarded)
n.sims = 1200 iterations saved
mean sd 2.5% 25% 50% 75%  97.5%

alpha 0.638 0.088 0.482 0.579 0.636 0.691 0.830
b[1] -0.119 0.012 -0.144 -0.126 -0.119 -0.111 -0.097
b[2] -0.227 0.060 -0.359 -0.263 -0.225 -0.184 -0.122
b[3] -1.706 0.244 -2.249 -1.855 -1.692 -1.533 -1.287
b[4] 0.206 0.173 -0.1 211 0.322 0.540

33 0.094 0.
deviance 835.619 2.904 831.779 833.474 835.024 837.091 842.765
Rhat n.eff
alpha 1.034 83
b[1] 1.013 220
b[2] 1.025 84
b[3] 1.016 130
b[4] 1.001 1200
deviance 1.001 1200

For each parameter, n.eff is a crude measure of effective sample size,
and Rhat is the potential scale reduction factor (at convergence, Rhat=1).

DIC info (using the rule, pD = var(deviance)/2)

pD = 4.2 and DIC = 839.8

DIC is an estimate of expected predictive error (lower deviance is
better).

(3) MixedO¥'w REFIL
mixed2 ¥ v F EFILDJAGST — Fi, X
DEIIZED £,

mixed.txt

model {

L <- sum(LL[,])

for (jin 1:np) {

beta[j] ~ dnorm(0,0.001) }

for (i in 1:hh) {

y[i,1:nc] = dmulti( p[i,1:nc], 1)
InvL[i] <- 1/exp(sum(LL[i,]))

for (kin 1:nc) {

LL[i,k] <- y[i,k]*log(pli,k])*avail[i,k]
phit[i,k] <- exp(beta[1]*time[i,k]+
beta[2]*cost][i,k]+ beta[3]*cons2][i,k]+

7U=J7 M LEST-4RT - v1=VT

beta[4]*age2[i,k]+beta[5]*cons3[i,k]+
beta[6]*age3[i,k]+ beta[7]*cons4]i,k]+
beta[8]*age4[i,k])

phi2[i,k] <- phit[i,k]*avail[i,k]

pli,k] <- phit[i,k] / sum(phi2[i,])

H
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> print(mixed.jags, digits=3)
Inference for Bugs model at "/Library/Frameworks/R.framework/Resources/
library/R2jags/model/mixed.txt", fit using jags,
3 chains, each with 500 iterations (first 100 discarded)
n.sims = 1200 iterations saved
mean sd 2.5% 25% 50% 75%  97.5%

beta[1] -0.088 0.008 -0.104 -0.093 -0.087 -0.082 -0.073
beta[2] -0.791 0.099 -0.957 -0.858 -0.7838 -0.728 -0.615
beta[3] -4.105 0.441 -4.908 -4.444 -4.099 -3.778 -3.279
beta[4] -0.388 0.459 -1.328 -0.684 -0.380 -0.089 0.491
beta[5] -3.411 0.384 -4.095 -3.690 -3.427 -3.122 -2.670
beta[6] 0.112 0.358 -0.596 -0.127 ©.115 0.357 0.791
beta[7] -2.591 0.353 -3.268 -2.842 -2.598 -2.339 -1.939
beta[8] -0.284 0.315 -0.934 -0.480 -0.271 -0.061 0.283
deviance 715.017 4.185 708.903 712.114 714.396 717.194 725.147

Rhat n.eff
beta[1] 1.001 1200
beta[2] 1.028 74
beta[3] 1.023 94
beta[4] 1.019 820
beta[5] 1.010 200
beta[6] 1.008 1200
beta[7] 1.012 170
beta[8] 1.008 1000
deviance 1.031 87

For each parameter, n.eff is a crude measure of effective sample size,
and Rhat is the potential scale reduction factor (at convergence, Rhat=1).

DIC info (using the rule, pD = var(deviance)/2)

pD = 8.6 and DIC = 723.6

DIC is an estimate of expected predictive error (lower deviance is
better).

* 2E K
[1] 4 B35 (2007) : RICK BT =444 TV 2 FRICHIRR.
[2] P. Congdon (2003) : Applied Baysian Modelling :

Wiley.
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