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A Study of Household Car/Motorcycle Ownership and

Use 1n Taipei Area

Student : Guo-Shin Fan Advisor : Dr.Cherng-Chwan Hwang

Institute of Traffic and Transportation
National Chiao Tung University

Abstract

The number of mobile vehicles in Taiwan has been increasing for many
years. There is a great amount of car and motorbike users in Taiwan. Over the
past decades there has been extensive investigation of the decision on car
ownership and use. In this study,ya model for the household decision on
car/motorbike ownership and use i1s developed;: estimated, and applied. The
model takes car/motorbike both inteaccount and is explicitly based on the
microeconomic theory of “.consumer behavior. The probabilities of
car/motorbike ownership are the ‘derived and calculated by comparing direct
and indirect utilities. The developed model in this research is based on the
framework of discrete/continuous econometrics, in which the wvehicle
ownership choice decision, the vehicle use are submodels.

A disaggregate data set at the level of individual households was obtained
based on the household interviews conducted in Taipei city and Taipei county
in 2001.The estimation results show that only the other vehicle using mileage
elasticity of mileage is greater than 1.Authorities can improve public
transportation environment to reduce private vehicle use.

Key words: vehicle ownership and use, utility theory, joint choice model.
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Boix ek > Hapria ko |¢|J|§NL._,49F'Z‘3 ERBELIERE RS E ﬁpﬁg_ﬁfr;}%’ﬁ B
BRI EE S P RS R E G S R Y

S HHY Y 2 semi-log 2 loginverse & B & o

17



Bk [20] 2 RS kAR G o RERR Y F
WIRPLM G SRR AP L 59D R F D RS FREEA
frosgetz b LR @b nd i 4 BRI R - 2
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g2 2 ApH 2 e do R0 P2 2855 ety o R
THEER G- FEH/AFEERES > P HY S P RIS HF G001
AR dEG 2 R 2 BB FF PRI R(s 282 )
g 2 R R B RBA3ENT o A BRErE /S RER
A R 2 2 d 5 8P AL A endg 3 05Y (switching model ) £2 p AR i ;N
(self-selection model ) 4 & F| 1 p 2 EHH 2 A# > d BWEHRDY 7
HoRH o VIR R R SRR B ST LR B R
FE R EANLG A - TR LI B AR K e X I R
PR ERER Ry 2 B R R AN

IR EDRANTREEAS S B R ST R F Rz m T
R FRK TS AR R T 2 RS

Bk b M T A2 B PR R a2

AR B TR B i B R 0 B W B AT

TR B ARSI R 2 TR, R AR B P
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U=U(X,%,,X (3-1)
3

BRI R AT okt Bk o R R F AR R

P BT HHEZ B i B R X X xa 2 R T AT T

max U (X, X,,X%;)

X5 Xy 5%

st. Y =Px +Px, +Px, (3-2)

*

BRI F F rE RO IR A S %L RIX XX Bt

PR DR FHPTE ) BET 5 PP, PR Y i

Xl* = fl(pP P, p3,Y)
Xz* = fz(pp P, p3,Y)
X3*: f3(p1=p2,p3=Y) (3-3)

f,f, 4 B & X, %, X 7% R fic o

Box' %% B ot Sled o BT @ INE P F e T e B g

U"=U(x"%"x")

N * * * v 2, s * 3+ = v 2z, .
BOANXLX X PPy, PR Y il gxUTE AT G P, Py, Py, Y il
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U* =U (Xl*,X;,X;):U ( f1(p19 P,, p3aY)a fz(pla P,, p3aY)7 f3(p1a P,, p39Y))

:V(pp pza p39Y) (3'4>

APV R AT A S B GO Bt Sl oU =U (X, %, %)
PIFES TE 4™ Sofie o d 20 E o ® ST d AT LT ame® o
RRTO I PR [ - R RSl F 0 R R H enE o
St o KRR B S AF Y 2 S T 0 Ardend B Rt Sk

T - S ek E8 7 232 (Roy’s identity )

S (L )

X" =—(aV /op,)/(aV /oY)

X, =—(8V /p,)/(&V /aY)

X, =—(&V /ap,)/(aV /aY) (3-5)

33 d - FPfsct Bl £ ST/ 1 E RN

AR WEREE S R L 0 ) R i B 0 A A
ERP LR ZTOH RO IR R RRP R F AR TR
A ) ;ﬁ’%’jiﬂkﬁdfjgﬁ,&}ﬁﬁfjé AL TR Eljiﬁ'%ﬂf;ﬁﬁj

Pt SnEew F U T Ao

U(x.b,zs) ,i=1,2,....n (3-6)
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AR (AFEL R BE )

24
¥

b 5 1 & chpd U ALt
z 7 BB M & ¥Ry

S ﬁﬂ\ﬁ/m’%h‘ (ex: E&8 ~ KT X )o

R § i B 1l ,aZp,x,Jrz—y’lEi\*fﬂ* udb S ity s

5 (x,2) Mp#E®EXx20,220 ¢
E} AL H \3!&"}‘3 P ’E’E{,?}f’»ﬁvfﬂl} TS DRI /;E;I}u ll'b Y ?E'_,;";»rf’l%rs%};{
S e > B L R RS HCE (e une,) 0 PIAS 0 M a5

- v

#U (Xi,bi,Z,S,é‘) o Bk W P ?7}%. job e 7 im et ST AT &
U=U;(X;by2,8,6) o B F % IR G Uy et i o Bt g
oy — ,BTL 'q:' ]‘\mﬁxv %\ 7T m X; (pjabj’yas 5) E(pj,bj,y,s,g) ’ E'J ‘/'//"I' i F'H&']%‘

Pt SV AT & -
(p,,bj,y,s 8) ( (pj,bj,y,s 6‘) bj,E(pj,bj,y,S’g)’S’g) (3-7)
%k = 232 (Roy’s identity )

8V_L(pj,bj,YaS>‘9)/apj (3_8)
avj(pj,bj,y,s,e)/ﬁy

X_J( pj:bjay,s,&‘):_
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e B OSSR s St e S S R ST TV,

n

8 & %}iﬁ"@:f;(v_i,...,\/_n) J Ff(\TI, ,_n) N R AR AR A e Sl

- H s AR, KRR ER M R RE

X;>0,8, =13 X, <0,8,=0 ° 7 ¥4 R Hcs, 11 iE 2R St 7 e

L

1 if v.(p.,b. >v. (p.,b i
5](p7bay5558):{ I . VJ(pJ’ J’y’s’g) V'(p”b"y’s’g) for a” I
0 otherwise

(3-9)

5, % B ETILIE 8 endy R0 RSB a > okcs E(5)=7, 0 A
FE A RER S FAE D et L Wt T Ry B

EEES O TER S R PRI T LA T AT

7, (p.b,y,s,e)= { ((py.by,y.5.6)2v (P, y.s,€), for  all i}
=Pr{c;+ 4,2+, for all i (3-10)
=[ R (v
Bo LA AR Slc? TREBEOIAS R AR F (VL)
i o Bk e B EARR D B2 (lid) 21 EA FREV (1,0) 0 2 R

Hea Sk (cdf) 5
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%(”:{ l-z x=0 (3-11)

7[1 ) fX~\geA-(x) x>0

248 & A={o1v,(ppbyy6i) 2vi(Pebiyhs g all if o j=lN ¢

3.4 BoiVk 2
ARG AE 2 AR 2 AT S 2 R R

LoRE T 2y iR o T B BRAR AN RS R

LT o B RPHE 2 FE - H Ao

3. BT B E RERSAC  NRRE R T RS S Ay
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SRR LSRN N SENCS EN SR

R H AT L

231 FEA B2 RERERS X
SR B | BV 2 | AR 3

L1 ©,D*| (0,22 (0,3)

A
pL

A
pL

21 1,0 (1,1) (1,2)

B x3 2.0 | @1
> %4 (3,0)

HGEE XL S
23079 RN 1A RS T R - 2 F S 2 215 2
S2E R S A W20 R A RS R e R R R
SR VLS Ry SIS R E T SRR e P
S k] &R %32 2 HAHuER o

RFE g 2 R T & Y A R £ da T g )

. REF ~ B2 53 B EHKT -

2. 3 EE - Rl R ED (T A8 @ v R0 -
3. # Sulics CdRL RO aNEE (ST A ) i R H
4 PG RECE IR S EE (T3 AR @ v B0 -

0 2% SRR WL e ) § ﬁﬂf AL H B & LI yaE fﬁf"* YTt /:d
FHERF L 8 M AT SBerk T A7 7 Y Train 2T @
¥ #% A +7 (Qualitative Choice Analysis) | ? *73% T 0 o0 Sfic s &
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Hobor HB D chd B KRR EES 0 AT PR RN Rkt SilickeT

(I A SR A E 3B

V, = (1/(1=a))Y, " +(1/ B, ) exp {5, - B,p,} +6, (3-12)

2 RS BB A2

V, =(1/(1-a,))Y, " +(1/ B,)exp {5, - B, 13}

_(1/,32)€Xp{§2+ﬂ2p§}+92 (3-13)

3. R B G W3 de

Vs = (1/(1_053))Y31_0[3 +(1/ﬂ3)eXp{53 =P p;}
—(1/,63)exp{§3 +5 p32}

—(1/B.)exp{5,+ B,p3} + 6, (3-14)

44,
a, 0,0, 0, 5,5 » FR G 2 $8k

5,.5,,0, % T RLREES A T LR R e
6,0,,0, 5 7 2 BRT ELEE D T BB O R

D 3. P, Pi, P, P; 5 B dRenE B 2 TR A

29



DA AR T Rk 24RY F LIRE L i P A ko
YlaYz’Y3 ?;‘ %"4 AT o

Bk P2 FRRF L - ik B 4 e GEV (general extreme
value distribution ) » B| 3% ~ 88 35 BB 2 FETHER B FTAL L 5

REHHG RS A ] Ala T E R R BT A AT

p = PMe) s

Zj: exp (V”a)

FeF ol R e e 41T ik %GR (Roy's identity) 42

hE - B gmF g kR R EARHEE (VMT ) F Rk
L R A~ 247 el dm
InVMT, =, InY, - B,p, + 9, (3-16)
2. R BRI AE24E:
InVMT,' =@, InY, - B,p,+6, i=12 (3-17)
3.0 RS B G W3R

InVMT,' =, InY, - B p,+6, i=1,2,3 (3-18)
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g RE SRR e I3 I R R YT
1% & 3% (selectivity bias) = #_p 2 iE # 53 (self-selection bias) &
A AR R A KRBT A M T o o TR A G 2LAERE R o T
g Ad FIRIBRERETAL DRFE e MY 13 S SR KRFOR T
At RS H i AEE o G AE T H RO T P R 7 5

R R MY RS oV ReE AN REIG MR hRe R

TR AL Gendet 40 0 T RIRHRAEZ R ET R R T
= & 4 ¥ @ £k 2biE 4 (non-chosen) & %

F
w
P
J=
3
|

12 BB EEAT R 2T dah* 8 o i o 1995 Hensher £

Milthorpe 2 8 FH#-E#H B L 55 SCA» ¥ £ 1 40T ¢

s 1ogPro(b){ Pro(ly) } (3-19)

J-1
SCA—TlogPrO( )+ZI: ; i=Pro(t)

i*]

e,
T 3t B2 B A SRR T S

Pro(b) 5+ % j L ERBF 3 -

BetiteEE g raE (SCA) fr 2 REFER* £ R
B PpFEFLERT EZ RIFET B 40T
I R d g Al lim:
InVMT, =, InY, - B p, +7,SCA + o X, + ¢, (3-20)

31



2. R G ME 2
InVMT,' =, InY, - B,p +7,SCA, + @, X, +&, i=1,2 (3-21)
3. RS B EG B3R
InVMT,' = o, InY, - B,p, + 7,SCA, + o, X, +&, =123 (3-22)

He

Ay Oy O, B By Bys V15V 22 V30 B 0y, 05, €1, €, E5 w2 FiE 9}3‘: ;
D, 5. P B gENE 22 FRAA

X, X0, Xy 5 R 208

YLY,Y, 5 R A
> L
35 ®Rig 2z

A G L Lee 2. B E B T2 E Z pEERE 22 (logit-OLS
two-stage method ) * {2 iz #r& 2 H5' » o e Fde™ 1 5 - R A
A PERE R G RS ER PR ERHEGY ) FoORFEEL I ¥ - FR

L

2% B T ek (OLS) fef B u|iEE g * £ o

LoA1# S iz Gt P oA 828 % B & 4050 » Train 2 0 30

oo #R A RSN AR Sl MM T 0 AT S R
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F AR RS T

Vi=yZ +g

V,=vy,Z, +e, (3-23)
Vi =2, +e

A,

Z 5 Fo Bl (e, 0~ F B s R )

VA 5 Sk

e 5 AT o

20 i F N BRG0P RS AT P LG RikaT

ZERE L RIPS

eXp(Via)
Py =t (3-24)
ZeXp( ”a)
i
§I% 10 it K E A0 D SCA -
J-1 J logPro(b) Pro(bi)
SCA="—1logP 3-25
3 loero(B ) T T ) (3:23)

i]

3. #-SCAMEZ - Bz SBp ~ & FHP 1% B T3 o2 K 4

)\%j& |} I8 mﬁ“ i? ‘E“% q‘\m&mb‘ﬁﬁxo
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3.6 HME

Fd b aeng RHEI) 0 AP - ARG ory) el L R
Bz RARE 16P% 0 FRADRET A o0 A EH TSP R
PR E RS TR

FHELRY BT RSB TR RRETRE 190 H0iE
Bt BengHE Ao o d G EM EEF AP B O ES § 7 b2
B o - e R feenT e k3t H A o d RS A EREE b

@ B9 p AR EEST o & H Gl A sER

EY fd -—:d (3'26)

Xk v = B Xy (3'27>
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241 200 B gRE ekl 4
B (Im) ¥ B & k&
=2
G (AR ET AL AEEY GR) |3 B2
84 #1616,924 7,602 8,414 563,585 37,323 | 735,015| 4.65% 1[6.95%
85 #1640,353| 7,268 8,449 583,938 | 40,698 |803,277| 3.61% [9.29%
86 # (660,486 7,528 8,637 604,103 | 40,218 | 871,537 | 3.45% [8.50%)
87 #1681,386| 7,465 8,685 625,292 [ 39,944 |[904,232 | 3.51% [3.75%
88 #1651,691| 7,249 8,800 597,261 | 38,381 |[931,399 | -4.48% [3.00%
89 #1666,513| 6,978 8,734 612,197 38,604 [959,013 | 2.50% [2.96%
90 #(667,179] 7,058 8,730 613,017 | 38374 970,169 | 0.13% (1.16%)
91 #(677,651| 6,766 8,450 624,793 | 37,642 |[971,568 | 1.92% [0.14%
92 #1694,390| 6,822 8,279 642,851 |+, 36,438 994,336 | 2.89% [2.34%
93 #(708,315 6,465 8,502 630,211 [+ 63,137 [1,018,384] -1.97% [2.42%
*03 & 9 4 A2/ BB %E?‘}_,‘-._éi ﬁei?r}"‘v?%?—ﬁdx z BN
1,100,000
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900,000 |
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0
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Bld-1: 505 2 g et
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42 SARD Y ekl 4
P i E (i) B - W
G (R AR AFETAAAFEY|] () [PAA | B2
84 & (554,514 259 3,413 527,817 23,025| 1,169,891  8.27%| 9.41%
85 #1595,419 228 3,432| 568,102 23,657 1,303,907  7.63%]|11.46%
86 # 638,667 209 4,556, 607,611 26,291| 1,440,952 6.95%(10.51%
87 # 1650,679 204 4,201 617,601 28,673| 1,536,973|  1.64%)| 6.66%
88 # 646,116 201 4,381 613,548 27,986( 1,625,737 -0.66%| 5.78%
89 & (676,258 210 4,361| 643,739 27,948 1,710,798  4.92%| 5.23%
90 # /690,783 202 4,095 659,229 27,257 1,776,222 2.41%| 3.82%
o1 #|713.484 193 4,940 681,769 26,582 1,827,561 34204 2 899
92 = 736,426 188 5386 704,939 25913 1,903,849 3400 4.17%
93 # (752,413 178 5,419 720,798 26,018( 1,978,602] 2259 3.93%
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2,000,000 F
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1 000000
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0
85 86T 7 88F 9T 90F  9lF 9 Q3%
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FA M S G SR REREE
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DA B AR He RS #HKk

i
B d oo ARRRIAS &8l g
PRV ARSI ESL > TR £

A G iR E T T iaE 2 314 At
LBk mﬁh gtﬂ?' ’FN"" Kk‘&

3 2.84 & > T ok &R

COLI196 0 A5 A Hedib e RAED R o

igfﬁ’ﬁf"i'i’a&gt#" ETOE B d > K T a2 351 A %3] 298
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A TyaE s 18096 0 d g4 0
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#2430 5T AT ARM SR

A A |- Al | B A B A | Ardk o s
2

(%) (*) (%) (*) (%) (=) | (*)

84 # | 34,763 11,809 | 348,584 | 392253 |2,632,863 | 838,465 |3.14
85 # | 34,151 12,221 | 347,031 | 396,450 |2,605,374 |847,354|3.07
86 £ | 35,062 12,359 362,665 | 392,249 |2,598,493 | 854,132 |3.04
87 # | 30,203 12,374 | 316,665 | 293,048 |2,639,939 | 869,803 | 3.04
88 # | 31,812 12,669 | 290,811 | 308,581 |[2,641,312 (879,156 |3.00
89 & | 33,678 12,989 | 272,802 | 288,329 |2,646,474 | 888,560 |2.98
90 # | 26,998 13,337 246,335 | 272,668 |2,633,802 (894,763 |2.94
91 & | 25,647 13,522 274,362 | 278,433 |[2,641,856 (906,988 |2.91
92 | 23311 13,777 | 2595762 | :284,014 |2,627,138 |914,716|2.87
93 & | 22,154 14,016 |=253,830 | 266,634 |2,622,472923,325|2.84

F 44 SFERA vARRAL T

P A A Al | B A | B A | ATk k|7 E
(*) (*) (*) (*) (*) ) [ (*)

84 & | 50,234 13,687 | 295,787 | 286,414 |3,305,615| 942,115 | 3.51
85 & | 48,037 14,185 295,015 | 279,464 |3,355,299( 987,309 | 3.4
86 & | 48,048 14,017 | 310,701 | 279,496 |3,420,535(1,029,251| 3.32
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