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Abstract

The benefit of traffic information on variable message sign can be divided into two. At the public level, the
benefit of ATIS is the travel time saving, which is not only induced from ATIS, but also mixed with that of ATMS.
In the economic appraisal of ITS, the benefit of ATIS has so far been regarded as the derived benefit from ATMS.
At the user level, the benefit of ATIS is reduced driver uncertainty through the forward traffic status information.
User can benefit from the information on VMS and therefore may have the willingness to pay for it. Recently
attempt to qualify the value of information on VMS was increased, but there was a danger of distorting or
over-estimates of the ATIS benefit because the related studies didn't consider the time-dependent attributes of traffic
information and provided the single value. Estimates of the time-varying value should be needed for a rigorous
economic appraisal of ATIS. In this study, we varied the value of information on VMS according to peak and non

peak trip and verified the hypothesis that time-varying of value was statistically significant.
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(Table 1) Summary of study on valuation of non-
market goods

o, o]Ao} 9(2011)+= FaeAgge] 205 71 Re(ssz;%ler Contents Model
FAHE o] g3le] AR VMS wEA R i3k A& J.J, Kim | - The value estimate by traffic .
} (2004) i b i High + Regression
oalFde] AEES(Survival function) S 283 ;;m;a 1onfme 101n o way
.| +Valuation of psychologi
VMS7} Algehe e sel w7714 2 44.69/ Noony™ | stability when bus aurival - Logit
Aoz A9} information is known at station
= - Suggestion of the estimate need
3} = I 3]
WEHE 7 BhE APgAFelH e F5A S(;{OO?)h of the value of time(VOT) - Logit
o7 3t 7Exure AAElE Ut EE 04T 9 considering leisure trip
— _ + Valuation of traffic information
J:.)\EO] o] Exlul7HHH 2ojlA] EINE .
(2010) rke Q=Zete] FAR7PEEAM $45 S.H, Oh | by trip purpose that the Smart gﬁ\/[/ival
A(FE/MGF) o whet apdete nEFHEY 7HAE A (2010 Highway will provide in the Analysis
AL ok, ol ge wER R FA AR future
i} ) - Estimation of underlying value | VM
el AFARZE AL AEZE Aot} KA, Rhee | of real- time traffic information . Survival
e, mEAEANs Welnt akebdl LukEel (2011) | on VMS Analysis
;34 o010 Lo N o (3% Single value estimated)
SOCAKRIel A= Wrkashe FFAMZT 79 B+ JY Lee - Suggestion of the need of - Weighted
A7) BAL 18l 2153te] B e AY)e A7) ('2(')11) differentiated value of time mean of Auto
(VOT) by time of day oceupancy
Atk 243 9(2007)€ 20073 AldE F 5YA & S o e of ot oy
= ~ = B ~ . - Subdivision of value of traffic | -
T oL Qg THAE ] W} S wshy] Sl of S'Eln ds information by peak/non-peak | - Survival
JNEFA IR S AL Aoteldty A A, o) v and statistical verification Analysis
AollA] AR ElolEl= ERmE-gTe] TUTIS AR 7E 3 ubnlel 9] A7H(2011) 4 oA Fa8ek ARzt Arke] 925 284 214

%
YAl VMS w5 E] 742(9.12¢/d - km) ] 83% FFo|t}.

thetwSets x| M30AH HM1ZE, 20124 22

3 €(2010, HEATH) S ATl wEH xulESto|goldlx] AlF

ae HdTE

YA VMS wEHE] 7H(7.6194/4 - km)& 9

137




Z9le] WEAH 71 AFE 2 Wslel o T
FHANE 398 FYRE

o] @ixﬂi(lnformatlon Provider)/\}oqﬂ} sk
AT wER R AAYE TS Hal sHelA 71
£ Fgsk= FHolt. thE shvte T3 SHolA

BEPRE AFRLORH FPANY BEEYE Art

[l = =]

=Y 7 YTl #Ado] gl oju wEHHS] 7}
e A" EPAIZIA(VITS; value of travel

time savings)ell Fato] A€},

Zhang ©(2008)= BA5HY e37E, E29 &
(g E0, 9 EXo]E T W}% WEHHL] 7R
WslE dletslr] 99 71 o] FLet 579l A= o

8l GPSE e Ao g AF2AE AAlsisich d%
ZA #edet F 11319 A= 5 AR 5 40 7

Value of Information (S)

(Table 2) Related literature review

Area Re???;?er Contents and Method
. + Comparison of relative value of
Lgf(l)r())s?)(;n traffic information by trip purpose
based on the results of simulation
Estimation - Analysis of the influence by
of relative | Khattak | personal characteristics on the
value (2003) valuation of traffic information
of traffic based on WIP model
information - Investigation of WTP for TravInfo
Louis through TravInfo field test
(2007) | *71% of total respondents suggest
positive WIP
Traffic Kenyon - Theoretical review of the potential
information (2003) influence of traffic information on
and travel modal choice
behavior Chrous + Mathematical suggestion of the
(Mode (2006) influence of the reliability of traffic
transfer) information on the valuation

+This study suggested various value of traffic information on
VMS differentiated by time of day, not a single value and
intended to increase the reasonability and efficiency of
estimation of information benefit that ITS provide.

1.2
| ] Trip Purposes
14 A u ® Commute
0s W MarshallSelby B Event
@ Interstate 94 | | Visit
0.6
@ University Ave A
0.4
0.2
Summit Ave Grand Ave
0 T T 1
0.65 0.7 0.75 0.85 0.9
AvgSpeed/DesignSpeed

Value of Information (S)
0.8 1 ]

06 | @ Interstate 94

@ University Ave

041 A

0.2

0.65 0.7 0.75

(Figure 1) Value of traveler information by route, trip purpose, and level of congestion :
standardization route score = f (observed road attribute, information) and (b) model :
route score = f (perceived road attribute, information)
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(a) model :
standardization

% Reference : Lei Zhang and David Levinson (2008), (Figure 3)
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(Table 3) Sarrple size needed for CVM (usable responses)
V, « A

V] « .05 10 | .15 20 | .25 ] .30 | .50

10 | 1,143 | 286 | 127 72 46 32 12

.05 | 1,537 | 385 | 171 97 62 | 43 16

10 | 2,571 | 643 | 286 | 161 | 103 | 72 | 26

1

L5 .05 | 3,458 | 865 | 385 | 217 | 139 | 97 | 36
.10 | 4,570 | 1143 | 508 | 286 | 183 | 127 | 46
20 .05 16,147 | 1537| 683 | 385 | 246 | 171 | 62
95 10 | 7,141 | 1786| 794 | 447 | 286 | 199 | 72
.05 19,604 |2401|1,608| 601 | 385 | 267 | 97
30 .10 110,282(2570( 1,143 | 643 | 412 | 286 | 103

.05 113,830| 3458 (1,537 | 865 | 554 | 385 | 139

Reference : Using Surveys to Value Public Goods: The
Contingent Valuation Method, RFF/The Johns Hopkins
University Press, 1989, pp.223-226, Table 10-1.
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(Table 4) Descriptive statistics

Questions (variable name)

Mean

Std.dev

Gender (gender)
- 1 if man, otherwise 0

0.74

0.44

Age (age)
- 11if 20s 1, 2 if 30s, 3 if 40s, 4 if 50s,
5 if 60s

2.33

0.97

Monthly income (income)
- 11if 150, 2 if 250, 3 if 350, 4 if 450,
5 if 550 (unit: 10,000won)

3.01

1.27

Whether live in Seoul or not (seoul)
- 1 if live in Seoul, otherwise 0

0.68

0.47

Average driving experience (avg dr)

- 1 if under 5 years, 2 if 5~10 years,
3 if 10~15 years, 4 if 15~20 years,
5 if over 20 years

2.47

1.19

Traffic information is needed (need)
- 1 if strongly agree, 2 if agree, 3 if neutral,
4 if disagree, 5 strongly disagree

1.61

0.58

When the traffic information is mostly needed
(whenneed)
- 1 if commute, 2 if business trip,

3 if shopping trip, 4 if leisure trip

2.75

1.28

Frequency to use the traffic information

(fre_info)

- 1 if everyday, 2 if over 3 times per week,
3 if over 1 times per week, 4 if other

2.56

0.85

Frequency to drive in the downtown (fre_dr)
- 1 if everyday, 2 if 5~6 times per week,
3 if 3~4 times per week, 4 if under 2
times per week, 5 if under 4 times per
month

3.19

1.24

Trip purpose (trip)
- 1 if commute, 2 if shopping,
3 if business trip, 4 if leisure

1.99

1.14

The time that trip mostly occurred (usetime)

- 1if 6~9 hour, 2 if 9~12 hour, 3 if
12~15 hour, 4 if 15~18 hour, 5 if
18~21 hour, 6 if 21~24 hour

2.719

1.62

Daily average driving time (dr t)
- 1 if under 1 hour, 2 if 1~2 hours,
3 if 3~4 hours, 4 if 5~6 hours

1.66

0.67

Experience to use traffic information before
trip (pre_trip)
- 1 if use, otherwise 0

0.83

0.37

Experience to use traffic information in trip
(in_trip)
- 1 if use, otherwise 0

0.88

0.32

Navigation in the vehicle (navi)
- 1 if possess, otherwise 0

0.91

0.29

Hi-Pass in the vehicle (hipass)
- 1 if possess, otherwise 0

0.53

0.50

Smart phone (smart)
- 1 if possess, otherwise 0

0.57

0.50

Willingness to pay for real-time traffic
information (wtp)

86.81

149.23
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sxHo| Jhx| #st o7
(Table b) Valuation of traffic information by peak /
non-peak
Full Peak Non peak
Variable name model model model
(Std.dev) | (Std.dev) | (Std.dev)
Constant 1.84% 1.84% 2.20%
onstany 0.09 | (011D | (0.14)
gen 0.74% 1.04% B
1 if man (0.18) (0.23)
11n§1721§18nth]y income is ?04159: ?06;)6: (10221;;
2,500,000 won ' ' '
seoul 0.60% 0.58% 0.68%
1 if live in Seoul, (0.14) (0.21) (0.23)
trip_biz 0.44% B B
1 if commute / shopping trip| (0.18)
grgz?lggjly average driving (10 1230*) (104297#; (20551 41;
time is under 2 hours ) ) :
when_com
1 if traffic information is 19.2% 1.63% 1.26%
mostly needed for (0.22) (0.29) (0.35)
commuting
when_lei
1 if traffic information is 1.61% 0.28% B
mostly needed for leisure (0.20) (0.28)
trip
fre dr hi
1 if frequency to drive in 0.95% 0.82% 1.54%
downtown is over 5~6 (0.28) (0.39) (0.42)
times per week
Sample size 392 212 180
Number of parameter 9 8 6
log-likelihood (3) -835.6269|-450.1721 | -408.6648
Estimated WTP (won) 26.1 28.5 16.3
¥ Confidence Interval : ¥ ) 95%, and ¥ ) 99%
& Ueriglet, W, A7) 3 4B o) N
7ol 22 9 2587 44 %e SHAY 2
G W R gk ABEAF 2 o R UERT

V. REFHQ| JIX| MIiZst

1. SHAIZICHOf| 2 71X M2

AR met wERe] A7 GEREA] dot
17] el 973 (full model)S FA8kaL o]& HFA|
B2 253 vETA BEAA aFeR FEsle] 271¢]

Humge st drlq A5 oA - 0% 7} 34
el EM Wop, o2 Bl SRR AN
= mEAuel] Ul WIPsh A% 3 HlEFAS] WTPS
290 AIele) w2 olihl o} YEAE A
wRetor 34 Ade] tels S 24 (Log-
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(Table 6) Coefficient stability test results

Transferability Test

LL(B; 1moaer) = ~835.6269
LL(B‘Z,eakmndﬁl) = -450.1721
LL(ﬂrwnpeak’model) = -385.2677

LR= =2 [LL(ﬁ/un) - LL(ﬂpmk) - LL(@
0.3742 ( 33.7199 (99% C.1.,

nonpeak )] =
the degree of freedom 9)

likelihood Ratio Test)& sl FYAIZIThol] whe
SR 7] AlES7} AR folgA] Aeisit.

ok, &AM 5 B3E des 2AE @
o] ofil SPEARE ol8-ste] IdTAte Q1A] &
WA 9 5 - BT Gl ukE WTP9] Aol
& 2 g Aolm AT v PR wabA

o] Zoa] AT HS ¥ o L3 o3 &
o gt 224dS Aushr] 8] vlelels TR Ao
g 544 F942 AS(LR test) it
1) &8 21}

2o 3" wigte] AHENS B3 Wz
WAS Ay B A3} 95% ANFFlA A L5FE
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o 7 B RS ASe T
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(Figure 3) WTP for traffic information by the time
of day
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(Table 7) Valuation of traffic information by trip purpose

Trip purpose
Variable name Commute | Business |Non-business
(Std.dev) | (Std.dev) | (Std.dev)

2.29% 1.87% 2.43%
Constant 007 | 022 | ©.17
gen 1.75% 2.14% 1.45%
1 if man (0.22) (0.31) (0.28)
age_2030 1.11% _ _
1 if between 20 and 29| (0.29)
pre_trip
1 if traffic information (20135;) (100:?% (2022771;
is provided before trip ’ ’ ’
ilni'?’r?nec;jtiz(;y income is - L.53% 0.81
2 500,000 won (0.57) (0.40)
smart ) ) 077t
1 if someone possess 0.32)
smart phone ’
Sample size 188 54 150
log-likelihood (3) 743%461 7111290 -354.6532
Estimated WTP (won) 20.4 11.4 15.5

% Confidence Interval :

+) 95%, and ¥ ) 99%
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