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Institute of Traffic and Transportation
National Chiao Tung University

Abstract

The rapid economic growth and continuous construction of highways has inevitably led to
greater ownership and usage of private motor vehicles in recent decades. This trend has not
only created severe congestion on urban roadways and intercity highways, but also excessive
emissions and energy consumption. According to many studies and worldwide experiences, it
is rather difficult to effectively decelerate the growth trend of private vehicles. In contrast, it is
possible to implement proper management strategies to encourage people to choose
low-emitted and fuel economy vehicles once they want to purchase or replace a vehicle.
However, to devise such strategies depends on the ability' to understand the preferences of
people in choosing vehicle types. Obviously;a-disaggregate vehicle type choice model which
can accurately capture people choice behaviors is essential.

From the point-of-view of emissions'and energy consumption reduction, vehicle type of
interest should includes both engine size and age, since many studies have identified that
emissions and energy consumption remarkably vary across engine sizes and ages. Preferences
with regard to conventional vehicle types can be surveyed by observing their real choice
behaviors i.e. revealed preference. However, since most people don’t own and are not familiar
with alternative-fuel vehicles, their preferences regarding these vehicles should be surveyed
through a well-designed stated preference questionnaire. To simultaneously determine the
choice probabilities across conventional and alternative-fuel vehicle types, this study aims to
propose an integrated model by combining both revealed and stated preference models.

To this end, a nationwide questionnaire survey is conducted by disseminating
questionnaires to private vehicle owners who bought a car or a motorcycle within recent three
years. Based on the valid returned samples, two disaggregate choice models, revealed
preference and stated preference, are first separately estimated and then integratedly estimated.
The results show that fuel cost, purchasing price, accessibility of refuel stations, purchasing



subsidy, pollution degree, income, gender, and education are significant estimated. To
demonstrate the applicability of the proposed models, the changes in the choice probabilities
of different vehicle types under various management strategies, including increase of fuel
price, provision of purchasing subsidy, accessibility to refuel stations etc., are examined and
compared. It shows that provision of purchasing subsidy is the most effective strategy for
encouraging people to choose alternative-fuel vehicles. And if refuel stations are not easily
accessible, the willingness to purchase alternative-fuel vehicles will be largely curtailed. High
vehicle price and low accessibility to refuel stations are the main reasons to explain the low
market concentration of alternative-fuel vehicles. Based on these results, corresponding
strategies are then proposed accordingly.

Keywords: Integrated modeling, revealed preference, stated preference, alternative-fuel
vehicle.
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a Hybid (HV) QTR +)
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a Sports car  (-)
QFrdE (+)
O Log(# #) ()
Kuwano @% p AR E %2003 RE gt A ® 5 » IV AR2 ik
Etal. E107 112 % gFxen a Non-LEV 02 iEE &)
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HEH PG R FRGE o UT Rs B AR RE S S A R 2 BT
it A2 e i A e

3.1 BAERE N
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BE 2 BAERES R RGERon B By BRl - E e

HEBEFES R §ERCT R A & ) T RGBT W Bk R
HnhFESFESET O MERAMI G Rk i K
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Uin :Vin + €in (3_2)
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BEAEGCAABR LB s B ERESH TR PR FES
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P, =PV +6, >V, +&,) Vi jeA,i#] (3-3)
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FHEL T &, WAF PO fBR O FHRENT b OB RERF - U5~
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Y eo(uT,) Z . exp( )
ie H 36)

V.
=1In -~ exp( j j
ZJ m Am (3_7)

# P o P, 5 EmAkE B e % 8 5 (marginal probability) > P, B 5 &5 ¢
SR T ARE Bl eniE s (condltlonal probability) < T',,, 5 kmehé % E fheop =
kmihe § rﬁ #c(inclusive value) » # Pt B 2 X efp AR o 5k KT
B~ R Eﬁ%@wwﬁﬁ%Oﬂlfﬁopﬁ@%%oaﬁiw%%mw
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*E Y - & iz (Maximum Likelihood Method) i 5 258 $-dici iz 0
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(3-9)

N
L= f, xInP,
n=li=A,
3.4 InL B~ Sodicz s ® 4B L 00 F o2 HgE-S
Fe E 2 S A T R 0 1 iF L SR R

:# (Newton-Raphson);2

T T B Sk RN

ﬁxfﬁ; ﬂ@-ﬁ:,(\ LNV N ’P-f,l]//z‘ stg lp il m“"r”ﬁ ﬁﬂtxﬁﬁ *%
MLk s AR P SR G kT R

iﬁ?.n%}ﬁ;’(mi [5 Tf* gL
EELFH 0 HFD RNt

313 #t e
Bed BT R R R0 20 AT R IERN 4 AL U e AR

2 TR O OF PE v ip ¥ #& % (Likelihood-ratio Index) ~ % 02 v* & %

(Likelihood-ratio method) 2 j#r:& t #& = (Asymptotic test) » 4 i & #& T = 2 4o

1. =62 3 44 ¥(Likelihood-ratio Index)
PEO dg 4% & He THES fe i & (goodness of fit) 2 dp 1% - * 12 T E B3N & iy

B2fed i 4 o FF b ARESN 2 R 0 Bbe S Y 2 2wt

R?(Coefficient of Determination) ¢ £+t e 4 5 £ 1k F i 54k p°

Rl I CACRAE ER eI

(1) &3 Fpeont ik o 40T 5
InL() - InL(0)
InL(PP) — InL(0)

(3-10)

2 _

INL(B) : %#icfz & 5 B2 P00 S i e
InL(0) : % =+ 2 (Equal Share)H-s% 2 $ 8 i & fic (&

INL(PP) : 32 f8 4575% 2 P i o B i (8
F % 240k 0 F2t InL(PP)

IR Y R AR E RS S BRI T R

500 &% 310587y 5
p2 :1_In|—(ﬂ) (3_11)
InL(0)
PP AR 0~L R o p? EAREIT L BN S i T il R AR

R i LRE TR

(2) » #F kg FEootdpik
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InL(p
)

pe =1-

I ¥k 5 & (Market Share) #-5¢ 2. #2107 S e ¥ fic 8

PHETIHALS FRE AL LAY E A2 S H 6 R s
%ﬁzﬂFWﬁ%%&ﬁ*ﬁww&mmﬁﬁE :
2. & # =2 (Likelihood -ratio Test)

Pt st R g S P ek R 000 B R it i R A S
J‘(\:ﬁ""’ﬁ_—’}g %:Qﬁ;:@f;*&i’ AT E—Fl\}/ &\&P?‘}io'f%&£1 J‘(\"&‘?TE%T’F :

—2InA = -2[InL(0) - InL(B)] (3-13)

#d o 2=10)/L(B)

3 313 AP h-2nd E+ 2 Afe &kt Sk o Hpd BN
T3 Sz e § —2nA< ZA(N)FE S B ARG ek BT R 2 AR & B
WF Ao e 2 N RE R F YA S F ~2InA > p3(N) R R 2 o

3. #RT t #& T(Asymptotic test)

BT U TAT R AT LR T A - B SRR e T R
TS Sz BFARR > A A ROTREI R LA i Sl TR e
PRI I Tt B Sl Tl g R L A W e ST

7 SE(B)
Bo t B FRIGE B2 H K B E R
SE(B) : Sl L

t = b5 (3-14)
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3.2 &t |4 ik 4% 7 (Stated Preference Methods)

Ao P ihdF2 51970 & R F B FHEAES Y 5 1 1978 EAR LR
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=
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Y
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B R 2 (750 3 Ada(R 98) 1 Aoit 14 k4 TR ﬁ#\;\ iy @% §u
WA REHFRENLRENEBELE CEE ) L k3 (R 96))* sif it
IdF i P SRR BRERNE S ORI R AT A2 B B
LA L Iﬁ?ﬁﬁ"ﬁﬁ‘ﬂ“"?ﬁf‘i@ﬂ HREE (7L o b M AGE R B AEE AT R A

T B RRSELEE BB LY BRI o

gt MimdEiE A & 5 0 B & 4 7 (conjoint analysis) ~ & B i€ (function
measurement) ~ & =4 15 (trade-off analysis) ~ # #& #% 1% (transfer price method) ¥ =
BrE oA D AR REIRATERF UBELITERY A L8 B
fRARET L2 2 A B BRRE FHE 2 R o8 - WA g o Bl
3RS T T ﬁ%ﬁcmg\i#ﬁ\jﬁi%%ﬁ? R

M-

1L BEXRPFAI ZNE ARG el v F By S BUEFFETEER
%(_:,Q;%-%z o
2. F R kbl B BPER G LR L RiEA :
3. B RMIET A avkEE > FAS R FHMAZ SR RHEA Bk EE
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31


http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%99%B3%E7%AD%B1%E8%91%B3&field=AU
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%99%B3%E7%AD%B1%E8%91%B3&field=AU
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%99%B3%E7%AD%B1%E8%91%B3&field=AU

4, Btz B KB EANBR LB F A BT HEIEMN (e 2%3) kza 7
g o
5. XY HBWHEA N (S @B 70 2 EH) AL EHFTED F2HE -

322 R H&E

Aot M ip i 2 2 F SRR AR A L2 FlE2 (two factor at-a-time
procedure) % F#8#5 5k (full-profile approach) = =+ #f » #-4 i 4o

1.- F1% % (two-factor at-a-time procedure)

ARG

= F% i~ i 2 (Johnson,1974) » X >k & =t £ - HR Y &k
BEend et 32h  EANBE TR REE T RT - HhiLo - 7
B REY

R nBRARE IR X P EFIER & MR G T SR

#1 -

L FanEh-o#pE B REY A TR B ERTER O ERF 7
FEE TR R R

ii. ER TR HR S bldef 2 BREE BRI e BoRE
ERFTF 16 R4 AEG 16 B (Y16 BL)-

iii. ;53“:}&?5? E‘E St A mE B e AT FlEzw R
BIF-BFFLLE -

2. % %8 B2 (full-profile approach)

B A JERLA R 0 T AFE S £ IR LR 5
s - KEGE R ES - BEES & L BFES &

Wz B FE 2 k0 5 - BREYRED RURTER o
%E*%*%(%wmni&#ﬁﬂ A EGER i enlas ) K AR R Xt
ﬁé%%@o%ﬂiav%pﬁ@bﬁuqﬁﬂw 4 ok T4 45=4096 B
FE R TGRS AT BT 2 4 & F]K (factorial design) ~ ¥R 4
& %)% 3+ (fractional factorial de5|gn)‘ % ¥ 2 #7502 (orthogonal arrays) % = # -
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Y ORRER S F T L FRAE G - AR A NS AT R TR (RP)E 4
i 4F FRL(SP) - RP F L @ﬂ%a\ﬂ LR EE T L 0 R PR T
RSBl F 23RN (SR8 ERBERET L (FES 200/
2 IAPIT) PR AE %f{ﬁwfifﬁ%z LA T L ERSE . A SP T
WA AT EE S TR e LB G TS BT A 2 ik 8 (scenarios) k A
ﬁLﬁﬁﬁEw%%ﬁ_m R RPE o et SPGB ik
DAL R ST R LT S S S S ?#%ﬁ&ﬁﬁw
PRa SPEAT AR EERF L N EFERELY §F R
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BE BT A&t iR i E R R F JIF A RO A B s iRk
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