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ABSTRACT

In recent years, Taiwan Railways Administration (TRA) has introduced
Taroko and Puyuma Express trains for the Eastern Route in order to improve the
service level of trains. During peak hours, booking seats on the Eastern Route is
very difficult. However, the simplified ticket type policy, which keeps trains with
different service levels have the same ticket prices, makes the problem worse. An
appropriate pricing scheme based on passengers’ willingness to pay (WTP) for
the attributes of the services would improve the efficiency of resource allocation
and relieve the booking problem. Nevertheless, there are limited studies on this
issue. This study designs questionnaire by stated preference method and
estimates multinomial and latent class logit models to analyze passengers'
preferences and willingness to pay for service attributes of trains. Furthermore,
we also estimate the passengers’ willingness to pay for different trains (Puyuma,
Taroko and Tze-Chiang Express) by the Contingent valuation (CV) method.
Estimates of both models show that passengers prefer refundable and
exchangeable tickets, and passengers on long-distance trips, comparing to those
on short- or medium-distance trips, care more about travel time. Two classes,
identified by passenger’s income, age and trip type, are suggested for the latent
class logit model. Passengers with lower income, age between 18 to 24 and over
65, non-business trip are more sensitive to fare-related attributes, while
passengers with higher income, age between 25 to 64, business trip consider
more about time-related attribute. The standard deviation of WTP estimated by
the tri-bounded dichotomous choice model is smaller than that of the double
bounded model. This indicates the improvement of method efficiency. The
differences of passenger’s WTP among three express train types obtained by
logit models are larger than those of CV models. The results of this study would
could be applied to design TRA’s express train services, such as combinations of
different travel times and ticket refund mechanisms with different ticket prices.
for revenue management.

Key Words: Train Choice, Latent Class Logit Model, Contingent Valuation
Method, Willingness to Pay.
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SEER/INGRY 0.01) ©
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Syt %

$EL—% $HZH RE———FiA

K4 ZHETFEARGER
S T DILGI SN _ A _
E3 (N TEHERR ZHE FEHER
S R AL 0.1574%%* 0.0436 0.1578%* 0.0423
A 0.1315%** 0.0294 0.1373%** 0.0292
HRRE T I3 0.4579%%* 0.0116 0.4994% 0.0121
FRRE A 0.4404% % 0.0120 0.4879%* 0.0128
HhR [ haE 0.3017%** 0.0395 0.2877%%* 0.0392
FAE e 1.2512%%% 0.0541 1.2633%%* 0.0542
ERAEE 1.2753% %% 0.0660 1.2746% % 0.0654
ER AR 0.8008%*** 0.0622 0.8039%** 0.0628
B E (T ) —0.1797%%** 0.0749 —0.1877%%* 0.0753
FRITHE RS (/1) —0.3435%%* 0.0774 —0.343 %% 0.1281
FRATIERE (/N *Bfg —0.3667*** 0.1192 —0.3616%** 0.1516
PERAERRIE T (/NEF) —0.5383%** 0.1677 —0.539]*** 0.2063
PEFRACTRAC R (/I NEF) —1.0445%%** 0.2866 —1.0350%** 0.2829
PERAERR IR R N AR -0.5595 0.6686 - -
PERAERAE IR (/N AR —0.8484 0.8849 - -
AR RER (/)N —0.4099%x** 0.0791 —0.4564%** 0.1012
SRBEIERE (/N * B —0.5201%* 0.3188 —0.5575%** 0.1898
AREARER —0.3203%* 0.1394 —0.4611%* 0.3135
SRR R B —0.7487* 0.6964 —0.9458%** 0.2586
AREA SRR AR -0.8198 2.8818 - _
T 0.3293%* 0.1751 0.3200%* 0.2027
TR 0.8276%** 0.4633 0.8390%** 0.2790
TR B R EE SR —0.1581%* 0.0844 —0.1539%*x* 0.0539
BEE 0.0657 0.1068 - -
HRE —0.0764 0.1220 - -
A ALTE*EHE(25-64 BF) 4.5105%** 0.5100 4.4205%%* 0.5070
KB ERR(25-64 5%) 5.9835%*x* 0.6302 6.0504%** 0.6261
SLASERS * TS H AN 6.9792%*x* 0.3194 6.9984%** 0.3142
KA *FTE AR 8.5164%** 0.3209 8.5404%** 0.3212
ALASFEF GRS R K 4.852] %% 0.5363 4.7862%%* 0.5168
AR RS iR K 4.4283%%x* 0.8412 4.3018%%* 0.8231
HHOE 24376 2.2959 —2.4688 2.2589
BRAE 951 951
LL(0) —1044.7686 —1044.7686
LL(B) -825.8322 —837.8338
p2 0.2090 0.1982

feskok p<0~01, **p<0.05, *p<0.1
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IRFEIET IR S R BT - {H 2 F BAE R T AR 11 5 SRR - AHEORE R PR IR S - RAR
iRE FEAERRI TR - MG T E AR 2R (p (H=0.0518) » ZURKRAEIREAIBIGR ~ of
R fRE E e R R TR ER B R -

TR E B y + DUGAE HoRIR R B e - ROEEHREANSR 5 AR - Namiiie ~ iz
SRR - KGR U R L PP SRR 2 B - T IR it A RDE H ok
SR I RAARERE 22 o TSN E BBy - DAE SRR T 2 B NE - R AT A BSR <t
SRR FORRERY HRE - FERITIR 25 2 65 Bk~ FTSEGE » BB IRK IR
F il 15 R ISR BB R -

®"S FREMATIBERZ p BRTERER

HIEHE - NEHE ALHS — HiEs% KEM - HiRsR
PHAE e (e p1E e (e p1E e (e pfE
y5EE 0.0205 0.5648 0.1578 0.0415 0.1373 0.0423
HhiE 0.0115 0.4877 0.2117 0.0385 0.2002 0.0401
ey -0.0113 0.6376 0.4094 0.0315 0.4707 0.0327

43 BHEFNETIHRIRMGEEE

R% FTREE AN E IR B I A A EIRLT - ALl MR S Rt = FemiE - ERIVE AR
ERAREAGE —D T - o R EIR A RS T AT A IR (BIATERK E YY) B
NEYE BIAnER] ~ Fiie ~ BERE ~ Fifs ~ B8 #EITHE - R E B RE T
BISIRE B IR RS - B DUl T TS B AR BUR pe B IR K VR TR AE R o
Rt SRR - S RIRAl E R B R 2 B We T2 5 MR A < RGR - D0
GENEERIE - A03% 6 AR - ERRIECR 2 I - FAEHRGIRZ BIC {Hiv]N - FORARITEE
FHE B U - TS BRI BOR e B IR IGE — (e A G T2 JHIRF - DU iR AR
RS SR Ry e » IRl LARAEDRE PR 50 B AR VR TR U R o5 R B e AR A A R

*6 BREENETHEXTFERRZ BIC ELEER

bl oo 2 3 4 5
BIC {8 2012.1461 2031.0042 2079.4315 2103.6393
TEAERE R TS R ARG RS RANZR 7 PR - A RAE Y B 1 B e R 2 T o5 R A A

7] > EEE A DR BRI S o0 R e - DUMLR RS S - MAtAs R 1
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Einst 3 EF

BE—%

= RBE———FRA

K7 BEENETHRARMGER
T $hl 1 _ $e1 2 _ ES e
2HH e ZWH e | RUEGR B
RO 0.1023 %% 0.0222 0.1018%*x* 0.0288 0.3833
iR 0.1011%** 0.0218 0.1025%%* 0.0305 0.2153
FRRE S 0.4033 %% 0.2325 0.4211%%* 0.2239 0.2456
epinl e 0.4589%** 0.2422 0.4208%** 0.2202 0.3644
rhfR [ 5agE 0.2311%** 0. 1101 0.2377%%* 0.1082 0.3955
AR 1&Hs 0.9377*%* 0.3019 0.9238*** 0.3209 0.4848
Yy A 0.9857#%x* 0.2966 0.9334 %+ 0.3003 0.4825
FA2 [ 0.6545%* 0.1065 0.6011%** 0.1809 0.5898
AR (EIT) —0.1543%%* 0.0433 —0.1179%** 0.0121 0.0025
RATRER (/NEF) —0.1664*** 0.0423 —0.2399%** 0.0536 0.4635
TRATHAR] (ZNRF) * A2 | —0.1810%** 0.0230 —0.2626%%* 0.0182 0.4622
PIRACIFRE (V\BF) | —0.3898** 0.1018 —0.4646%** 0.1014 0.3466
PERAERAESS (VNF) | —0.6090%* 0.4574 —0.8590%** 0.3314 0.6434
SRBERFRY (/[NEF) —0.7144* 0.5845 —1.0842%%* 0.4054 0.3188
SRELRFR] CNEH*EFE | —0.8089* 0.6866 —1.2483%*x* 0.4122 0.6545
SRR —0.5351* 0.4300 —0.9566*** 0.2552 0.6676
SRR IRBEIF R —0.7333%* 0.4416 —2.2236%** 0.7911 0.5389
T s 0.1983 %+ 0.0670 0.1508* 0.1370 0.2531
TR 0.2895 %+ 0.0617 0.2011%* 0.1585 0.8044
AREE R | (), ]877F* 0.0855 —0.1351%* 0.0752 0.1144
HHIE -1.9322 2.0122 —2.2243 2.1093 0.8828
HE AR
T 1 SR8 —0.2402%* 0.1109 - - -
S (25-64 %) —0.0402* 0.0307 - - -
RABs IR —0.1557** 0.0979 - _ _
HHE 1.0244 1.1343 - _ _
EZN 951
LL(0) —1044.7686
LL(B) ~795.8515
p? 0.2385

*** p<0.01, **p<0.05, *p<0.1
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RS B 1 IRE B 2 IRE IR B R AR RGRTE
FHEE T B ERAARARY R 5 B0 2 IREAH T LA R R TIRF R ~ PESRAERRIGH ] ~ RRORAHT
[ S BRI R A BRI A B - iR TR R (B (Bt 1 R =

FIGN > ARG S B TR fiti 2 2 TERE o R BB E R o R T T BT - AR 8 A
TR o ARV PLLERE Ty 83.9646 KHS-RITHRSHE 42.9798 » [KILIER@RE MR > 2R
TEHAERE S R U B R m AR U RRRE T T » WA e DATEE R 5 R i o AR it
RS To AT BT A

®"8 MUULtETERR

=K SIS R VAT v s =
LL(B) —837.8338 ~795.8515
Pl S ey 27 46
UG = 83.9646
KRS YE 42.9798
p-value 0.000

4.4 FREIEEREES

4.4.1 RITEFEEE

HRIE 2 TR T R AR U BB A R o R U A IR, - M — D BT RUIRT TR I (M - 278
R R U IR TIRF I EER 182.79 OT/INKY) - TEAERE S Rt UK IR & S B M o R e
FH o RIS 1 B 2 iR RFRRIEE 5 IRIRURE R R A AR IR L AR
SEERE MBI ~ AR EMEE A8 A1 9 PR « B3R 9 WA BUR B @ &
B FrHEM IR TIRFREI(E E GBI T2 A 5 HAE 1 BGEE (FrfSRiE ~ iRt
A 18 28 24 5% 65 LA L ~ JERGFSIRK) ABARZ IR aI{E{E ~ 2E0 —HREH < Rl BB AT
R 1 IREA IR -

5. AWFFEIRG H B B BCE TN AR ST - AT A B e R e g 0 R DU S R
B RERFEIIRGR 25 ~ 25-64 Bl 64 TR - MEORTR 25 Bl o4 WatH R 22 ERE R /K
ﬁ * WORRZ R & OF Ry —RE PR B - SR L R — I —Ta B -
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=t R FR % F=8H RE———FAA

*9 BEFERIAZRTEHEERE

VAR A
B BRI
S | o | e | Bk
ﬁﬁﬁﬁ#ﬁ'ﬂ%ﬁfﬁ(fn/d\ﬁ) 182.79 107.84 203.47 167.34 171.68
T
AR % 91% 53% 101% 83% 85%

442 EEHEMI

SRR MR VB R S R B USRS AT L - &R 10 BRIk Z SR M rp A1 8
Fo—1.8624 » FORHEIZERG LR 1% > IREERERE e 1.8624% > AR ST ERE ST
Y - EEHEEARS TR « YRR EAR AR - REEHRE
G LR B -

* 10 EEEMER

Bt S
5% ~2.2532
25% ~2.0411
50% ~1.8624
75% ~1.2488
95% -0.9717

4.5 (RHETEE

AWTFeER ISR I /K AE (ATIRTTIRFR] ~ PESRAERRRFH] ~ IRHEEREH]) B RE A
KAEFAEBEAAR] - Y ERREANE > DU s i o = 5 R R AR IR
B = REY BRI RS EARS » AEHB R TR RS AR T E - B B O Fe Bt
RE TR U] - AL -
451 ER"H/M=F " HMEIREHR

B SR B B = SR B R AR IR BT - AR 11 R > R

BRI AR H - S R FGE RS IR E P R R KB AR OROR - 15 PS8 (E A%
B - =5 AR IR = A E R L POR - 1528 (EER R -
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A SR B 2 R KRR R LR AT RS BT R

£l =R-/HER _HEEEARGER

A4 =R TR BEFL B
— HIaats= A A
Z2HE | EHER | 2EE | BHER | 2EUE | EHER
GLERYESES 0.6335%** | 02335 | 0.6366*** | 0.2332 | 0.6252%** | (.2997
Sy i 0.5954%%* | 02369 | 0.5936*** | 0.2365 | 0.6035%** | 0.2576
HRE 3.2311%*% | 0.2143 | 3.2300%%* | 0.2485 | 3.2013%*** | 0.2878
rhfE A 3.4002%%* | 0.2347 | 3.4000%** | 02657 | 3.1090%** | 0.2886
rhE R 1.8677**% | 02165 | 1.8673%** | 0.2359 | 1.7413*** | 0.2798
By e ylLSi 8.2415%%* | (0.3387 | 8.2405%** | 03633 | 8.1535%** | (.3883
Yy e 8.2476*** | 03815 | 8.2463*** | 0.3809 | 8.2003*** | 0.3996
ey A= 5.9461%** | 03145 | 5.9465%** | 03155 | 5.5558%** | 0.3455
HEFTHT —0.0301 | 0.9014 - - - -
SEE IR -0.7568 | 0.7532 - - - -

TAKHE*TEES (25-64 15%) | 0.1958*** | 0.0869 | 0.2108*** | 0.0861 | 0.1908*** | 0.0801
KEEEEE (25-64 13%) | 0.2284*** | 0.0533 | 0.2415%%* | 0.0549 | 0.2214*** | 0.0626
EAKHE*FTIS H RS | 0.2570%*%* | 0.0386 | 0.2548*** | (0.0811 | 0.2510%** | 0.0539
KEB TS EAREE | 0.2536%** | 0.0446 | 0.2539*** | 0.0530 | 0.2624*** | 0.0533
T ASHE* RS IR K 0.1560*** | 0.0442 | 0.1932*** | 0.0314 | 0.1732*** | 0.0375
KSR PR IRK 0.1615%** | 0.0458 | 0.1824*** | 0.0399 | 0.1524*** | 0.0324

B 3.6803*** | 02743 |3.6589%** | 02751 | 3.6915%** | 02119
EZN i 951 951 951
LL(0) ~1977.54 ~1977.54 -1318.37
LL(B) ~1752.69 ~1759.02 ~1188.38

p? 0.1137 —0.1105 0.0986

k% 50,01, **p<0.05, *p<0.1

AWTFE AT FISEE TR H I T T EHE | - S A ER A E RS RE
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LUsRE B sRae Ry Lhic il e > BURAGmEn R - SR S H s S AHERE Ry i
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1K HEIGATAE RPN RAK o RO R TR B YERAERRIRF ] - FERA
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it BRSO - e~ TS PABIRKAE DL B BRARE R AL e - SRR 25 £ 65
B~ FTfSls ~ BB IR K IR B RS BRIBRAHERS TR 5k - orA Rk
FEEE RV SR Rl A T 2

4.52 @R~ A= 8~ AE L

S SO A 25 PR LR S R B R S FERETFAE + BEV IR SR 43R X
Jk » Hanemann et al. ™) $RIHLGL—5huABREE L3  ARITSE R R 1 AR b A
WLFL bk BRI T4 — I W S A (ERR A 3 LR
HHCE -

ARSI FARES 4P R B = R S R TRIEFAC + (IR AR © A
B~ EITRBEZ BRI SRR (1 12) =5 B S A
LB R & A T R 4 SRS/ - Rt (LA
s LSERRYE « FELCR + B Hanemann et al. ™) EFEHREER I FIAAE -

®I12 =ZRTHMER”SEZEMERREE

BAI0T)
SEEBN 218 (o) 440 (D) 783 (©)
B Rt i s
R | S | KB | BT | SIS | AR | BRREE | EES | RBR | B
= | S8 | 312.57 | 308.84 | 258.28 | 540.60 | 531.87 | 410.82 | 946.11 | 942.40 | 754.14
? fE#ERE | 31.74 | 31.27 | 31.10 | 25.28 | 25.90 | 25.17 | 25.85 | 25.76 | 26.60
{]} 5% 276.05 | 272.31 | 221.75 | 510.74 | 494.43 | 379.23 | 909.94 | 905.24 | 715.90
% 25% 279.33 | 275.59 | 225.04 | 513.52 | 496.75 | 381.62 | 915.42 | 911.31 | 721.56
50% 289.42 | 285.68 | 235.12 | 524.03 | 507.48 | 390.34 | 926.09 | 923.02 | 732.88
75% 298.18 | 294.45 | 243.34 | 529.80 | 512.84 | 396.79 | 936.11 | 932.18 | 742.64
95% 308.72 | 304.98 | 255.56 | 536.55 | 519.31 | 404.67 | 943.48 | 941.83 | 750.42
BE | Spgsy | 284.24 | 278.64 | 216.64 | 506.04 | 504.27 | 362.83 | 934.96 | 916.23 | 761.26
% EHEE | 69.79 | 64.20 | 58.99 | 87.28 | 84.60 | 69.96 | 64.58 | 63.94 | 63.92
5—} 5% 140.15 | 147.44 | 118.69 | 360.70 | 368.94 | 254.69 | 882.45 | 870.83 | 687.69
i 25% 190.56 | 200.55 | 155.10 | 383.97 | 414.20 | 300.65 | 893.52 | 884.58 | 697.92
50% 237.22 | 239.28 | 172.94 | 424.14 | 451.44 | 343.01 | 909.52 | 898.85 | 720.90
75% 250.66 | 254.34 | 209.25 | 488.34 | 473.94 | 352.78 | 923.95 | 905.49 | 732.98
95% 276.65 | 275.71 | 213.29 | 498.46 | 501.00 | 359.03 | 931.14 | 913.02 | 757.26
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4.6 ERFIEZED

4.6.1 MXESEZEEHER
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fifGEE ZBRAERS - BURIREA N E RN BB R RST - B S h A Bl 2 2 % -

I’ 13 EEMIERE AR FHBX FEELEER

HA7 On)
P Hifdf .2 2 5 ISR ISR =R
- AT [ e 87.59 79.19 54.29
AE - H 5% 73.18 79.29 50.55
. - F R 112.24 140.12 115.15
- K- e 111.41 145.26 132.44
o AT [ e 250.64 253.12 192.97
- K- s 264.05 258.44 189.26

4.6.2 FES (T REIFRER —FERE

IRIGABT TR i T Z BRAHE 2 - DUBRERE S il L TBHERE S R G T — I SR e
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JBIER G TR FHE - RERANER 14 FR -

xR 14 REHERRBKETRTIEEBEZEGEE

BEAI0T)

M | R | BEAR | AR | W R | R R | BB
1 FEAKIELE FHIE EIE EIE 297.19 580.12 1036.12
55 KEFE FHIE EIE EIE 297.29 585.26 1041.44
L Emm | o I I 218 440 783
1 FEAKIEDE %0 EIE FHE] 380.86 747.46 1370.80
55 KEFE [y ] EIE EIE 380.96 752.60 1376.12
[ mwmw | 2 | A AR 218 440 783
e | MECHUE | wgm | TenEE | forsem | 33086 | 74746 | 137080
1-3% KEFE [y ] Au[REE R HaEE 380.96 752.60 1376.12

At | f | wpRm | wmer | ass 610 953
oo | MESEUE | wgn | FenEm | foUsem | 33086 | 74746 | 137080
izléi KERESE | " AOGREE | Rufie 380.96 752.60 1376.12
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