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Estimation of VMS Traffic Information Value Using Contingent Valuation Method
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Abstract

In this study, value of VMS (Variable Message Sign) traffic information is estimated by using CVM (Contingent Valuation
Method), which is developed to quantify the value of non-marketable goods in environmental economics. CVM is used to
estimate the value of goods provided by a project under consideration and then the project feasibility can be indirectly examined
on the basis of the estimated value. This study focuses on estimating to estimate value of traffic information provided through
VMS, a part of the transportation system enhancement project by Korea Expressway Corporation which is aimed at mitigating
traffic problems on expressways. In particular, this study analyzes value of information separately by trip purpose, information
type, and traffic flow condition. A state preference survey was designed to estimate the value of non-marketable traffic
information. To maximize reliability of the survey results, a pilot survey was taken before the main survey. The open-ended
question method was adopted in capturing users’ willingness-to-pay. Both Tobit and binary Probit models were applied in
estimating the value of VMS traffic information and their parameters were estimated using the maximum likelihood estimation.
The estimation results suggests that the value of traffic information perceived by users is 518.28 KRW.

Key words : ITS, Traffic information, CVM, Value of information, Traffic condition, Tobit
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(Table 1) Overview of the questionnaire survey

Survey Pilot Main

Establish the direction

. Estimate the value of
of the main survey,

POSe | Check possible errors le}/f)int;fgf
in survey questions
Questions User behavior, Valuation of traffic

information, Characteristics of respondents

Survey period [2011.11.01~2011.11.10{2011.11.24~2011.11.25

Location Gyeongbu expressway,

Ajou universit;
jou Y Seohaean expressway

Number of 400

samples 50 (valid responses: 393)
Respondent Driver’s license Expressway users
holders
Method E-mail and interview | Personal interview

2. 71=8H 2ot

ol FANE AuEd AU FasHEA 393
W 98 521%, AR 479%2 HSEUL,
Sl 2 BXE AHRET 200 27.1%, 300
35.8%, 40U 22.9%, 501 ©o]’de] 143%= TZE A
ot VMS REAR AT wE =t gees
EutE o]} Hl§o] 255%, HE o] H|Eo
745%% SHst] UFEY] &HAE] VMS uF
AR et wrEstal Qlval gekE ozt ®
g AR7F FQas AR XSS it
69.0% 2 7} =%om, X 7} 21.9%, A%
e LE9Q A9 0.1%E BH=H AT

ol
e
oo
it

o
o

(E 2) HEZAL 2t

(Table 2) Survey results

. Relative
Attributes Frequency frequency
Male 205 52.1%
Gender Female 188 47.9%
20-29 107 27.1%
Age 30-39 141 35.8%
40-49 90 22.9%
50- 56 14.3%
Very dissatisfied 0 9.9%
Level of dissatisfied 39 15.6%
Sat‘ji‘l’flon Neutral 61 30.0%
information Satisfied 118 27.8%
Very satistied 109 16.7%
-100 66 17.9%
100-200 70 22.3%
ﬁ‘;&ﬂg 200-300 88 36.1%
(million KRW) 300-400 142 15.5%
400-500 61 5.7%
500- 22 2.6%
Need of traffic| No congestion 36 9.1%
info. according| - gjoy (raffic 86 21.9%
to traffic
condition Congestion 271 69.0%
Road condition 15 3.83%
Type of  [Traffic condition| 205 52.19%
information | Arrival time 133 33.94%
Detour 39 10.04%
-200 0 6.9%
200-400 27 15.1%
WTP 400-600 59 22.1%
(KRW) 600-800 87 24.3%
800-1,000 95 22.8%
1,000- 90 8.8%
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W Wed HEo £5 AFSE 24 2AE

w2} open-ended method,
sequential-bid method, closed-ended methodZ T3 %
™ ZF WS vwstd o Z2TH13)

(% 3) CVM ME ZA Hlw
(Table 3) Comparison of CVM questions

Method Advantage | Disadvantage
No possible Difficult to
Open- | Ask the amount | bias due to answef, Whl.Ch
. - leads to a high
ended directly pre-specified . .
amount variance in
responses
If “yes” with a
suggested amount, ansfziiy vtv(l)lich Potential bias
.1 [then ask “yes” or ’ may occur
Sequential |, ", ih leads to a dependin
bid | 0 WA e | dePencing on
higher amount; variance in the initial
If “no”, then with| amount
responses
a lower amount
. Relatively a
Closed- Ask with a smaller bias | Need more
randomly selected
ended amount compared to samples
sequential bid

3} open-ended method$} closed-ended method 2]
2 25 FsAoh

Closed-ended method= A|E2AtHS HFH &
open-ended HAT= TGE2A thro] AAFHS
Aste] olo] it FgARRks HAEste W
o 2 AFdM= open-ended method®} closed-ended
methoddl] W2 A3y ZHS BAso)

Sequential-bid method2] 73-%- Xﬂ/‘]:“’" st )
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@7l = VMS Xé_“i«l 7Kg F4

y, =z,8+¢ e, ~ N(0,0% (1)
Y =1 if y, >0
y; =0 if ¥, <0
99 HolA i B WS ARTol
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o] Me] e BET & duid, 919 Ao A 2) Closed-ended method
WA HaxeHe A8t Alg pe] dAFA AAZALE B AR AAE A 3]
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el 213} 2ol 09] grellA] ensoredEl A4z o VMS ZEARZ 93 Suxlo] A Bojaldlo|
df H-FgHE olget] dAFAFE de T O FHAL ol 2ol ARYL o), $HA
Atk o] B AA 2ol I = ofefof o] Ak AA A &4, AN et 3 EASS
2ol RHHW AntHOF o] Lol 2 % aHEke] 2pAle] R BojAldS AAEA "ok ot
& A8 QoA L g Fohsh s BHeE A g Ao Suxe) ARAee] g 240,
& 243 52 TaA Bk
Y, =z,6+e, €~ N0,0%) ©)
nz=Yn - )+ Nlino, +ms(“ "))
! i SAIRE, Vo g2 #5HA &4al, v7h 0BG
27 AR BEAY. 3, A BF D
o orRro 7l 00 g9 3 FEREO 5
TS w/hOU U & SFEE w0 e yoh ohizt ANE 39 o B 2uAE
Hoh & g9 otk o()= EFHTEEY FH o] 280} ot
RIS, 608 BEATRIS FEUEISE e
Uehdth, 2 dfdMe VMS iR 7HAS Ly e
1 f
Fouse ohu 45 48, 99, A0 BEw A =y 532 @
uel T8 EREA, AEAUD Eguss 47
s, %, 5 A% JA9e] 271F gulse o)
@ 4 wre Ay ofUe, 171 ANALE W, T FAE 58T £
(Table 4) Model variables 7]_ 2/1%7]_01] EHU]- ‘q_ &) E‘1 ]tﬂ—/'lo E]r
Variables Description t&]— A EoJALl A4S o] &5t USE F =
INC Monthly household income (10,000 KRW) s 4 glth
AGE Age
GEN Male=0, Female=1 Pr(y, =1lz;) =Pr (Y, >t,) 5)
LOS Level of satisfaction with information:
1~5 Likert scale =Pr(z;8+¢ >t;)
TP Trip purpose:Business=0, Non-business=1 =Pr(u, >, —z,0)
TC Provision of traffic condition information:
Yes=1, No=0 =Pr(z, >(t,—2,3)/0)
TA Provision of time-of-arrival information:
Yes=1, No=0
’ A, 2,5 EFATEEE Ee dEWSF
DT Provision of detour information: Yes=1, No=0 0:17] 1 e g u:}__ _1-5__r,_—[—0]
NC Is traffic congested?: Yes=1, No=0 o whehA FolR z; oM y, =1, y, =0 &
ST Is traffic slow?: Yes=1, No=0 & L3} Zr
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1. Open-endend method

Open-ended methodol] &J3] 3 E  wlo|Ed
Tobit 8& 283l VMS wFHE 71X A&
gAY BFS A AAds <F 5>9 2k

0

ARGl R E5H7 A5
Ageltdlel we Aow At AE
]
H

& YT FPe A

o kK 2 1x
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o

b g M

ofl 2 rlo

QL

pud
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o] B3] VMS LEAHR A EJA}
FAHA=Y o= HIAF T3 4
ol Hla) AT} Homa A}
Foll gt W=7t 47] o= ddenh

°
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o
fru

or 41 3 o £O2 i 2 oA
offil e

ol

(E b) 28 FYZ1(Open-ended)
(Table 5) Estimation results (Open-ended)

Variable | Coefficient Standard t-value p-value
error
Constant | 118.062 59.425 1.987 0.046*
INC 0.402 0.113 3.544 0.000%*
AGE 2777 1.562 1.778 0.079
GEN -59.064 28.326 -2.085 -0.039*
LOS 25.904 11.993 2.160 0.031*
TP 59.592 29.806 1.999 0.044*
TC 224811 108.424 2.073 0.040*
TA 114.466 45.424 2.520 0.010**
DT 34.086 25424 1.341 -0.135
NC -317.456 | 118.645 -2.676 0.004%*
ST -105.665 51916 -2.035 0.042%

Number of samples= 299, £ (0)= -576.379,
£(c)= -495.069, £ (B)= -390.711

._
—
&
~
D
(@)}
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w
=
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0
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e

2. Closed-endend method

Closed-ended method®]] 23] P do]g
probit 28-S AE3te] VMS nEAR 719 A&

oAt wES F3 Aides <F >3 o
p-valueZ} 0.05 ©]3}Ql &5, A, AFH7F A&
oAt A5 AT

TR frog R
Open-ended 2o 3] o e
sample 47} F8X] &3, open-ended W02 FH
H ZA3Z closed-ended W02 WHE A BHAE=
L2k ok Ao 2 FrrETh

Open-ended W4 08 FHH 2o FHRYF
n A7 R 2 A o)al, AS0] =31, A AdleA

VMS WEARY tjg ABejrdlo] & Ao
AR,
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ot VWMS We¥E JH| F3

(% 6) 28 FYZ1(Closed-ended)
(Table 6) Estimation results (Closed-ended)

Variable | Coefficient Standard t-value p-value
error

Constant | 115.949 58.641 1.977 0.000%*
INC 0.395 0.110 3.603 0.037*
AGE 2.719 1.492 1.823 0.083

GEN -56.459 27.133 -2.081 -0.045*
LOS 25308 11.425 2215 0.076
TP 58.734 28417 2.067 0.082
TC 221.551 106.700 2.076 0.140
TA 112.108 44.615 2513 0.360
DT 33.394 24.885 1.342 -0.068

NC -302.821 | 115.857 -2.614 0.0127%*
ST -100.519 | 51.241 -1.962 0.042*

Number of samples = 299, £ (0)=-874.919,
£(c)= -769.42, £(B)= -582.423

Open-ended 23} viR7IA 2 AlFH e FEF
T VMS W sAE 7HXE #4323 AT,
SHAZL QAARZ ARE T2AEA R 3
A% 2215519, 112,108, 3334 =& FHo=Z

#A s 9,

B2 V%8 13 23S ¥y ]?%’(dlsaggregate)
Byoltt. v REFY HES 5EE F9E Al
Yslae HAA P (aggregate) 20l #ASE Ho|BF,
HIAARE S 7|22 A o Z(aggregate forecasting)

< F83lofof 3t} Ben-Akiva and Lerman (1985)
& A A=HS average individual, classification,
statistical differentials, explicit integration©. = o]
AABE TH14]. AEod AGy FE" Jx
A A5 AR 7 AFNAN HE& e U
£ average individual®} classification®]t}. &1} 7}

a2y Aedide] 2T Hiiks 4
83} average individual -2 T AwwS gk
o] FAto]l E A 2R @Y A=t §435 1
2% 4= 7] WEol B AP A= classification

& A8

Classification 9

dlo
e &
M
i

A 1: A xﬂ XH TE /\Piuﬁﬂ.ﬂ o] _72-_81-01
AR} e 7He] sub-groupl & T
=4 o X (g=12-0)e 4
subgroup?| £,

@A 21 7+ subgroup®l 323t sampled] &
N, g=12,,G

g

oA 3 7 subgroup% fEshs Fd X,
@ 4 AAE A 7 & dEsks @& )
¢ N
—L P(iX,) (8)
PR

o, subgroup> 25(2), ALQ), 4EQ), W=
T03) % AEY FH@ wt FEIAT. Y=
2 F 2x2x2x3x4=96719] subgroup ”Z T3}
subgroup & i WIPE AFHE3I A, ojd yw A
HEES ARdA #5E &S H &3 o
714 31 subgroup™ WTPZ subgroup?] sample
T2 JfsHTste uEFRY JHAE FASAT.

£ AFolMe Ao e HEst] VMS 1lF
JR9 7k 4 7;§_TJr, open—ended w218 518289,
close-ended 4] 4082 EAEAY. 5Y
& AedHs %% 7}x17} Aol 7k = A

/g% Z/\} Al FEAE A7
st ol A=A ZAP} ol e HAE
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