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Analysis of Effectiveness on Subsidizing Commuting Cost for Public Transit User
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In spite of continuous implementation of the transportation demand management (TDM), the
profuse use of car at the peak-time has caused chronic traffic congestion in the Seoul downtown area.

This study makes a comparative analysis on the effectiveness of commuting cost subsidy system
for public transit user with other policy instruments such as an increment in fuel tax and park
cost. This study not only follows standard guidelines of stated preference methodology to guarantee
objectivity, but also uses sample enumeration method and non-parametric bootstrapping method to
secure reliability of empirical results.

As a result of empirical studies, the conversion effect of car to public transit is superior to other
two policy instruments. Also, an increment in fuel tax and park cost is income-regressive from the
equity aspect in a wage bracket, but commuting cost subsidy system for public transit user is
income-progressive. As a fundamental research on commuting cost subsidy system for public transit
user, this study is likely to provide policy-makers with quantitative information useful in
establishing public transport policy to promote the use of the public transit.
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F:1) a8 Wald-5A% g AR/ME ZE 24AF7t Oolehe AL ol tlg3te p-valuert FAF ol B3 <ol AAISo]

AE.

2) %M e 4R /SR 10%, 5%, 1%94 BAFLE felghe Au|F

Wald-$A%E 71802 & o, 349 23L& f<
T 12994 AR foAPn, a8¥d T8E
REHTEY FHRFEL FYAFE 1%04 BAHL
2 fddct. a28ln RE FPRSFES RIe 7t
AR A LA} g EW, 583 98|
(B FAE(B), HERELF(G)N W FHE
TEL 209 F3E 7M1 St & <AL 9 W
29| v & (HFsnELT)ol F7HErE S2Ae o
TorHFLF) & AT 8o F2dve A
oulgt}. =3 584} o8] whE v gHd e F
HEFEB, 3)9 e AR H%F B, dEas
o] gl W T T FHRF(B)E SEAR
o BF ez AN SEAEL HFuE o8 s F
bl B g eshe ez BAE

to oft

3. SWEE Zas Do FEAY

£ AFAE MASAESE HEF ARAEAA
s $E9A 24 Add g g 2438
I AESHY W4 d#d(Internal Consistency) &
AE}] Sk FWRS g 2L FPs

FdFgoz 339 Wge A YA HFE 72E
1070 AE 2339k 3A, FEEUT(0)EA
S&AE A9 At 1, oW 002 FAH:,
24R5E A9 oyl AFEL. EA, AUAF
Aueaa ggae] A (Sex), 9% (Age), BH
(Educ), MNQA&2E(Income) 5 4719 ¥olm, F
e A1) ym~mE AP mAReR
28] 282539 BAF WA AFAA AR
YA (Dist), 4FY U BIFH 584 oY
4(Carday), A9 Fa87 v&(SPark) B F&
F3t AX(DPark), A7N44 dsadHlE Bxd
. (DSubsidy) ¥ 5/ WFE FHEY FHRSFE
ye~yo® FAED (E T2 9 10719 39F A
E9 Foo B8 EAFHS HAFa gl

HollM g Ee] FHHE TES ¥ L 3
7] AsiME SEAEY] FEH WeEol s&xk¢
WERE He A A2 t2A FgH ook gt} ol&
A8l $2lE Train(1993)0] A WA=z A F
W MEEE FUSAETe 4388 (Interaction)
SEE S84 AdAde A4 THF Aege 2o,

HEng Agrde 09 gE =T sk &, o

c

re
RN

L

(B 7) 3¢zt MiE0] Mol U F& Sl

et Bige] B9 ki EZWA
D, s8] gt FHEANE (1=584, 0=tFaE) 1.000 0.000
Sex $2A9 A8 (1=44, 0=97) 0.785 0.411
Age §EA o] (A) 39.433 9.233
Educ £8AY FFAF (38 4) 14.632 2.238
Income SHR UL (B4) 275.418 101.418
Dist SHAL AFA S 34T BEAY (k) 17.808 11,597
Carday 43 B¢ $EA] S84 oY (Y) 2.560 1.782
Spark HEE T Agdrel €87 F48F (39) 6.435 7.098
DPark AN AT B GB (1=9), 0=0R]Q) 0.395 0.489
DSubidy 34N dFmBy S B2 98 (1=4), 0=1)2) - 0.064 0.244
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R b R FRAF E2eH t-EAF
D, ? -4.4130 0.2324 -18.9885™*
S8 420(3,) (39)) - -0.0277 0.0023 -12.0793"**
2] 8(5,) (94)) - -0.0393 0.0073 -5.4013**
WETELI() (H9) - -0.1667 0.0089 -18.7813**
Sex ? -0.2218 0.0659 -3.3679"*
Age ? 0.0048 0.0031 1.5605
Educ ? 0.0564 0.0125 4.4972°
Income + 0.0015 0.0003 5.0745%*
Dist ? -0.0036 0.0025 -1.4404
Carday + 0.6323 0.0150 42.0719**
Spark ? 0.0781 0.0095 8.2162"
DPark + 0.5757 0.0911 6.3211°*
DSubid - -0.3836 0.1257 -3.0508"**
B2 Av2a-$dloglikelibood) | 128 nadens s

F:1 1 ad Wald-3AZ g ARV L 28 $4A 47t 0olahe A2 ofd i gdhe p-valuert EAF olele] 23 ol Ao g2
2) 5T e 4G RASE 10%. 5%, 1%90M BAACE FoATE v

FTHFE A e 2N nlAlE 2
% Wald-$A#e2 & o, &
22 frofd Aow deiyt

An g Uels AFAG 492 FYAol
BY U5E AdeaE RE TG Wrse 2gw
FE RYSE 1% BARCR feldn, O3 7
5@ FPusd BoE 0@ A% IS SgE
o] WA AT e How BAYG, 2t

= L]'E]'LHT—, %&H’ S
2R o] £L4E, WA, SHAS) Adasol
$5E, MR, AFUT S8 o §U4T} BES
5, A, SEAe AW 9ud FAeEe] 28
TE, 4, FA8go] FRo|AY AAM A
z

He

B2YEE, RH, Yo FLEN S wzs)
A BE5E SUATE 5448 BosHo Hug

g0 ARE AoE v

V. s SR Hi

EEA AP (Sample Enumeration Method)-2 &
F(Population)old 23814 58 E¥(Sample)
o] ARG tlE3ke A& 1H3le] AAute| gt
H]- &7 Hgl A W) AU o] AE, & 4
f&(Market Share) 59| olZo| AMg3h= WRelt}
(Train, 1993)3). d& &0l €8x} (i=1,2, -, N)7}
At joll dal 5828 BT E Mg Jdg
Fo] AR myTIM 584 A& P97} "ok

N
W)=y 2P 1O ®)

2) A AAdo] AAEAY Rl RS (Educ)t 2585 (Income) TAol= 723 ZABAIL EAT F otk oo ARER F ¥F T
o FAAFE Y A 0.28178 AYn, BAWSE 2o} TP FYsig

3) FEAMPE L dutale R OgR 2e S4S /MY AA, dF

H A58 FAE #ARoY, T2 A (Sampling Error)dl 2l 4

g Wt 5 F2 23X (Sample Estimation Estimator)® AR A% 38 (Parameter Estimate)’t 43#48& 7IKKe &
A (Consistency) & Zeth, £8 FEFA d&x|9] BALL FEIA7](Sample Size)dl whalagch A, TEPHPUE 53] 34
o] Feo] mATe] Qg YA (Sub-market Group)el golatAl 248 A4 o) 3L 3l GolapA AHEHAE £



68

HeEng AgaRE veplz ok 4 dA48H
(Base) & HEnE ETH| & HRAEE AY3X &g
734 $RAEY R HAREEA o83 Ahg
2 39.6%, WFuEe HHEL 60.4%°lth. 1eln
B8 B8] 25%, 50%, 75%, 100% T2
W] mE dEzse A/E¢e 47 63.2%,
66.0%, 68.6%, 71.0%% Z7}1+e ¢ + U, =%
2|8 Bxgo] 25%, 50%, T5%, 100%% # 7]
& 583 o] 82} dA el vjE s uEos dvl
U AdAleAE Uil dEsug A§se 44
4.7%, 9.3%, 13.6%, 17.7%2 JERL].

ol2d] $2le A 39X (Point Estimate)’} Z+&

£
g4 aspl fsld uvEse FE2EY WY

K

(E 9) WiZusE 24|18 ZxAHTo 23t STE Mean
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(Non-parametric Bootstrapping Method)< ©]-&3}
o g AgLd g 90% A= F7HConfidence
Interval) & AFF3Iqt5) | & Eo] dFuE o84
A B2H L2 100% B2 3¢ dsus d484eL
22 16.1%14 Hol 19.2%7H4] &Rk 2jnjold),
A&F uie} Zo] B dMe $BAEANA AAF
T2 g 59 A5, 10, 15, 20, 259D A
AR 2g e g IE AT AL Usase A
fgol dAl Aol vlg] ojEA A =AE st R
A tFaE oA B2H & BRA| e dFus A¥E
HE 47549 2 FkeF Q3R via BAsIT
(X 1090 93t SFANA TL8 FAA i =
£ 9L AT A% dFus 5HE BRA =)

(% : %)

FEmERTES [Er=: EETELE UEas Ave 90% VTR
0% Bzx <83} 39.6
B4 (base) e 60.4 N-A N-A
=83 36.8
% BE = ~
25% ST 630 4.7 3.1~6.2
83 34.0
% Bz < ~
50% ey 6.0 9.3 8.0~104
=83 31.4
% Bz 3 ' ~
75% e 686 13.6 12.4~14.8
S57 29.0
100% B= -
00% TS 710 17.7 16.1~19.2
ZF ! N.A¥ not available® 99|
(E 10) H4Ch ISDE MEaD (59l : %)
=Y 44
AAA 2 w2 o9 Easy o5 5o '
A g T R RERE 7497 2494
04 &3} - 39.62 39.62 39.62
(& A3) gsaE 60.38 60.38 60.38
5kl >&2F 30.98 35.40 36.00
s 69.02 64.60 64.00
109+ %43} 23.45 31.39 32.52
dEuE 76.55 68.61 67.48
159k 43} 17.26 27.63 29.22
jEas 82.74 72.37 70.78
205kl 83} 12.41 24.15 26.11
YEuE 87.59 75.85 73.89
o5Rte 84 8.76 20.97 23.22
EnE 91.24 79.03 76.78

4) ¥|E FEAEH P9 A E&AXE vhgst 2o O 11,2487 SP ARZRE 11,248719] 593EE F3 2o (simulated) 95 |
JEREE TART @ o] BoARd 3 SP £4¢ Bd FYES JTL AL O AEA T FHELYL FAFE o8 B

(s}
eg

=2 3

7L dEuE AFEE AP @ MY dFaF AL 44 £EE FAN] A3 A9 OFEH A9 A

€ 5,0003 wEZ} © 5,000 AEnE A%k gol X E Falo] 90% 48|74& ALt Efron and Tibshirani, 1993).

5

=

dtxoz AFie A 3N gEel Fe 2L E amesia Az bE

Z:

3 gee 92 Hlag rhsstA ks AN

ZFastA 4= $hH(Kling and Sexton, 1990: Parks et al., 1991).
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FAReZ APE AN 8 SFA} Hele] A
o] Aot Wslsherts Uehlle, & d4 282 B
Fre A5 98 BAPA3H Compensating Variation,
CV) 12E &3she o] B 83} Small(1992) A
HEARY 0 ZRE o|&a} T MElE 248 4 gl
AFEQ BAAHSE mEaiglch mabasliet B0 9
F4(Ordinary Demand Curve) A7} ofg}, BA}S=
ﬁ"?"d(Compensated = Hicksian Demand Curve)
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Zlo|th,

2 Ao Ad FAedke Ao 7lske &
SR FAE 0 ARR ofF Avke s 3
oA, A(7)F Zo] EARF o A¥H HELHS
(Indirect Utility Function)®] F32#E o] &3}
SEAEY FPEANE FHGG. E FASe
Algel we wod A b)go Wz qlsld B2
Zb i oA BASHE RS Ae = TR 2ol }—\1](8)
o osf A4rd & gict

== )[ In ;‘. exp(V 1Y) (D

A7l A A= N FAAE Al A5 FAFTL(-
m), Vie €87 F24d dgez g s
& Jehld, A me dERE 244 H2A
o] AL 1, FA8E I AL 2, £F9 <
”@511-4 2% 3% 9uigtt. aela dEse (S
B AL AE Aok 1P (53 D A )
A 247 24 Ee R g Aol & £t

(7)ol o8l FH=EE BPHE Ae e %ﬂjr 2ol

ANE & ook fES R g2 s8¢ s uE
Z oo A& F e HuF g ruRlolnz
olZ|gt HHAL 7tix|o] WS /E B AF /‘1
A59] A &8 (Marginal Utility of Income)2] &
& Fgozx TAAsERS SR 2 gate 4 9\1‘3}.
&, 53 A5 A or Q3 5k $AWEE
g, o] w, A5AFE SHAENA RS F
R} & 2(8)9 93] stErA =2 Atd

N,
- ;Aei (8)

Ao FuUs ARE 59 BA%do] A
P olFA= BE F2AEL AZE Bo] NG
7 one BEES A ] 98l o)z BEAE
A Bsiel @ 3ol 212 gelad 3, b A
Hheto] AWE ol F F(+)el B £2ETw
A& olAu fgo] Zastel T4l vzl Aoz
2AE 5 91, MR §0)9 BNl =590
W30S AAFoRN S2AE F4o| 197 J
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Foldl Aoz #AGY £ Qir}

A7l NE FARL] Ao wtE ASAZ
¥ 2} &4 (Distributional Equity) &3 $loix &
g 7l wel 349 AZF(h) oz BRsld Mstn
A @t & E2A 499 BEAHE (A, )7 A
HFEAE (Tncome,) NN A8k ¥ &(n)E o 3
Aol we} FAFo2HN NG F gl

HA 2 (8)9 AEE T U, ol ASE B2
AL (N2 el 2543 534 49 madd
3HAe,) 8 T} UROE o] e 2SASY 7
2502 Uro] 73 4(9)9 mE &5 ASI |
walgo2M A BN FHE EHI

de P
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<100 9)

=
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F40] o Fold Ao vehta 9o I F3
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W@ wasl 27 912593 34508902 ¥4
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E A7e AeTiAger $8AE ol8dd &
HZdke RIS der & AERAL ZI9E uE
o2 HFns 2§ BzARe ABEAE BN
At =3 dEuE F2UE ReA=E F F2L
2 ARl dEnT AgEH} FPA SN &
FH QAR FAaeF A3FA F 8 LU
H| 2433t

A3EAe] Fo d7Ede o 29 A, T
WS IPY 2y FF Jshd O 37
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7t BeE, © $RAe A 49 FRaFol
475, ® FAF] FRAY ARoA A B
2852, @ AN dFEaBHES Bz 4
FE SRAEL S 82T FoFTeE HYE FE
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k

(et : @)

rEAZ 72 PEPs m%i&zyi T znez an F5) 9993
A (N=230%) 3,969,348 -29,751 9,163 36,047
Z9AZ(N=315%) 2,652,698 -25,692 9,018 33,911
A& (N=238%) 1,663,866 -25,565 9,229 33,812

AA(N=783%) 2,738,889 -26,846 9,125 34,508
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