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ABSTRACT

In this study, the differences in user satisfaction and the variables influencing the satisfaction with
demand response transport (DRT) by travel purpose were compared. The purpose of DRT travel was
divided into commuting/school and shopping/leisure travel. A survey conducted on ‘Shucle’ users in
Sejong City was used for the analysis and the least absolute shrinkage and selection operator (LASSO)



regression analysis was applied to minimize the overfitting problems of the multilinear model.

The results of the analysis confirmed the possibility that the introduction of the DRT service could
eliminate the blind spot in the existing public transportation, reduce the use of private cars, encourage
low-carbon and public transportation revitalization policies, and provide optimal transportation
services to people who exhibit intermittent travel behaviors (e.g., elderly people, housewives, etc.).
In addition, factors such as the waiting time after calling a DRT, travel time after boarding the DRT,
convenience of using the DRT app, punctuality of expected departure/arrival time, and location of
pickup and drop-off points were the common factors that positively influenced the satisfaction of
users of the DRT services during their commuting/school and shopping/leisure travel. Meanwhile, the
method of transfer to other transport modes was found to affect satisfaction only in the case of
commuting/school travel, but not in the case of shopping/leisure travel.

To activate the DRT service, it is necessary to consider the five influencing factors analyzed
above. In addition, the differentiating factors between commuting/school and shopping/leisure travel
were also identified. In the case of commuting/school travel, people value time and consider it to
be important, so it is necessary to promote the convenience of transfer to other transport modes to
reduce the total travel time. Regarding shopping/leisure travel, it is necessary to consider ways to
create a facility that allows users to easily and conveniently designate the location of the pickup and
drop-off point.

Key words : Demand Responsive Transit(DRT), Satisfaction Analysis, LASSO, Cross-Validation,
Sejong City
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SAY $28H NEMu|A SYSHY OIET 3ol ujmAT
I AYAT AE 9 ENmy 44
1. MET 2HE
FREH WEAH e 201295 E APAAGA R ikl Jom Fo-8H wFEAH 2 o] g2k v
T 24, 48 B, AYEAE At ATE R HYATE HESAT Jang et al.(2016)>
O A4S zhe 3 BEE 24 s FAS] ] S5 AeAlY] S8R EAR A

o 3 591374 (Quantile Regression Analysis: QRA)S T&35}o] o]

‘i—ﬁ?_‘?_é A% A3, obe] £ A9 Beldls whERol Abolrt flom H4A ¥ (Ordinary Least
A & MEEE Bolde AFAE AANSHAT £, Jang and

Kim(2018)2 FF, X, Fewe F£28H wEMH2 o)A s dExA5H A5)E 3l
HEE 9 gEFals $435a 52 543 E(Importance-Performance Analysis, IPA)E 4% 23, +83
= 4, YA 9 RS, FBAF diae] e TS Al

A Kim(2018)> F8-&H WA AH 27t AlF FR wEAY 1H@AE hFoE AAARFA e
- q

7143 558 AFE-fr(ride hailing) A1 B 2ol ek M awe} JgEQ 1S o] g 2 H| 7 & (Binary Probit Model:
.

ofr 2
QL

BRM)S &3t BASIL AdolA MAgFA7IA ol o 4d Ade] AFsHe URF Yol He o
A LA A ATHOR 5FY AR Az AT Srhe RAARE AN AFHaA
g easit Eu 2o NELHS AN S

H 3 g
T3k Park and Jung(2019)= A EZALS o LA~ hAE $28F wEAH 20 JFS nAE 290
ylolslal o] &2 A & (Binary Logit Model: BLM) 42 53] W2 o] &8&0] £, H A o2& wEF
o] B sk, B -uw-£YE FHOE dh= A FoEH il%/ﬂ‘ﬂ]i AEE7 S7bete A2 AE
A, F28H wEAHI 2] E8o thste] Kim et B
© 8 o|FAhE(Difference In Differences: DID) %4 && 5,%6]-04 —’,‘—&%% AFAH 2] B8 /\] Z]“EE}
TAY AolAM =A vehd BHAINEA A &3l HEATY ST A o Hlal =5)E Al
AgHt Aol o] & art mSEE FAH AS2Q fiheRle] adS Bt AL F
S WEAH 2 =Y #-EEHY Go et al(2022)v TEA THAFAA 2HWME B E AR 2 A

A5 4317 ¢3) H]iiﬂile%(Nestm Logit Model: NLM)& &-&3}te] 7]& aFTH(sE4}, ©
A, end)d FREH WEARAEE FFAF AHl 2, S8 FFAF A2, FaUSE dens) *d:@
2Ye B, FA8H wEAHI Ol% Aol AU dEo] wre Aol FA8H A2~ A w7}
E1 A SYARE M Fo8H WEAHI 2T 7€ WEAHI 2R Hre BAARE A AET
2. EMOY MH

TREH WEAHI 2 o] & NEe 24 9 B td AYAdTE 7BH o Z HExRAL F5) o] &4+
Q1 &4, o] & AE, Ml o td WNEE A A8E SR, £4 FHd ne} AR, 24
2y, TRHRY o]FAREEY Fol FEHUT 12U Fo3H wFAHIAE o] &sthe TR FH 0] T
o= Esta Aol TSRS AEss A7 nulst Aot BHEH2 HE2ELA A
HZFEHANA o5t PAE udth FHFHA N4 BF AZAIZE] AA o] F9rt ARt
gtE S nhrelsfof s AT H FHFHA Y &F AR A 2B F A= A
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A E 8R0S BA%h LASSO 3| AR A= A3 Amd LI A (regularization) & F7Fste] d5 7|

TE 022 wHEo] 1o digshs s ZlM AlL(Ta3HA 2 W 7S AIZE 00] Hof AA)TR

4714, B H 2AAF, AE 24 RSE AT R WA B (,—p,— SlerE NER)
j=1

£4e Yehim A8s 7R oxge] AFL ojnjath T wAl Bl AN |5 <k WEFOR AE

j=1

A wizhA) ol ofs 2Tk 28 wiARE A9 gho] 0¥ A9 HEE] o] A= OLS(HAAFH)%

2e Axprt =2Enh 24 i/ AE A} BFd 3K (cross validation) #H-& F3te] 4 5™ MSECE A

Foahe Hito] 7H A o2 AAHHETE LASSO FARDS F4317] 93] STATA 17.0S &3k
M. #4215 92 71254
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TAY T 3H NEAMH|AS SHEHY T Q0! HuHdT
<Table 1> Data overview
Division Contents
Survey period 2023. 7.1 - 7.3
Survey target Residents in zone 1
10~19 years old 51
20~29 years old 82
30~39 years old 76
Age
40~49 years old 94 = =
50 years over 30 9.0% <Fig. 1> Urban demand response transport service ‘Sejong
Total 333 100.0% Shucle’
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<Table 2> Changes in transport modes before-after using Shucle
Before using Shucle After using Shucle B/A(Before-After)
Transport modes Preference rate(%) Transport modes Preference rate(%) Changes
Bus 354 Bus 12.0 23.4%
Walk 30.3 Walk 16.5 13.8%
Passenger car 19.8 Passenger car 135 6.3%
Bicycle 11.4 Bicycle 5.7 5.7%
Electric kickboard 1.8 Electric kickboard 0.3 1.5%
Taxi 12 - - -
- - Shucle 520 52.0%
2) 0|8 Bst
M o8 RS AHRY, dFA H o] &3FE 1237 MI%E TP E11, 3~43] 207%, 5~
103] 17.1% <22 Yebgth F 57.0%(rarely used 12.9% + 1~2 times 44.1%)° d|Fsl= ‘A S o]EA= 4
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<Table 3> Frequency of Shucle use (per week)

Frequency of use Number of response Response rate(%)
Rarely used 43 129
1~2 times 147 44.1
3~4 times 69 20.7
5~10 times 57 17.1
11 times over 17 5.1
- 333 100.0

o sl 54.8% (182Dﬂ)°1 3% APl Ye AR SH

ST Ses AP AR WYs A3 EY, BRT
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<Table 4> Frequency of Shucle use (per week)

Transfer experience Frequency Response rate(%) Transferring modes
no 151 452 -
312 Shucle - BRT
16.6 Shucle - bus
yes 182 54.8% 4.7 Shucle - Electric kickboard-Bycicle
1.5 Shucle-Taxi
0.9 etc.
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<Table 5> Satisfied/Dissatisfied factors of the use of ‘Shucle’

Division Contents Response rate(%)

Check call dispatch information through app call 20.0

Get on and off at a location close to the departure point and destination 19.9

Fast by taking the optimal route 10.2

Satisfied factors Comfortable and comfortable seating system 232
Friendly driver 9.9

Good vehicle operation quality, including ride comfort 6.4

Reasonable rates 53

Transfer rate plan applied 5.1

Long waiting time 319

Dispatch failure 24.5

Walking time after boarding and disembarking 6.2

Dissatisfied factors Changes in route movement and arrival time due to shared rides 213
Unfriendly driver 1.1

No getting off mid-way 11.7

Install app and sign up 0.8

Unstable app quality 25

V. ASEH 2

o>
ofh

H WEAHI 2 A Z o] &R FYEAE L JIFaclS 2] 8 FHEHE
7tE RS A2 S o83 T TR WL 25 4 -vtel Aol
3 A JEE AuR7] 93 7lo)AlF 7 (chi-squared test) st A3, F}olAlF B A F(chi-squared)

£ 1326000031 0.2 F 55} £2%-f7foll= o] Aol EA)
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<Table 6> Results of chi-square tests

Division Value df Asymptotic Significance
Chi-Squared 13.260 1 031
Likelihood Ratio 13.294 1 .030
Odds Ratio Risk Estimate 1.541

LASSO3] AR do A EXWELE 008 TtEE A\ E 27 93 74 0 2 K-fold cross validation method(10-folds)
HHEs Aestdon, HA e 0.014(=0.013816), 2:3-17} 0.010(=0.009523)0.2 =ZE| 1
(<Table 7> =), B2-582] A 77N, £3 o7k 6719 FFSe] AS7F FHHAHK<Table 8> 32,
42T, Aghol A 7] WiEol Bl 23l agkol 0ol TAFSH] wlEoll & 4|5 (Ordinary Least Squares:
OLS)¥ frAb F40] o]Fozl Ao & of3|d + Stk
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<Table 7> Results of the lambda estimation of LASSO linear model

Division Description lambda Out-of-sample R-squared CV mean prediction error

First lambda 0.431835 0.0061 0.559903
. Lambda before 0015163 0.6336 0262716
COIS“CIE(‘)‘;‘l“g/ Selected lambda 0.013816 0.6336 0.262711
Lambda after 0.012588 0.6334 0.262833
Last lambda 0.008677 0.6323 0.263444
First lambda 0.441687 0.0026 0.561779
' Lambda before 0.010451 0.6680 0.260209
SIL“;fSpu‘feg/ Selected lambda 0.009523 0.6680 0.260203
Lambda after 0.008677 0.6680 0.260233
Last lambda 0.004122 0.5374 0.260589

S48 $09% TEAN2 FAZAY BEE GUASE BEHE GO v )5 (<Table 8>

Z), 2255ty 43 o7} 5 F3YA A (driving stability), 2F TS (fare system), S352] H3}H(changes

in trave)= WETo| tX= G| oA ¥ o= b}E}‘,&E} S Bd 2 Ql(factors related to

satisfaction) FollA 2 & & 7] A7 (waiting time), B% & ©| Al Zl'(travel time), 9 ©]§ A2 A (using
apps), A4 & - =2 AlZke] HAA(bus punctuality), 5 3H2F A 2] 9] X|(boarding locations) HQI 57) &1
2 52578 &-A7 B A HEE 3 H © 3% 82102 Yeyth &9, o] 8 54

SEO

= N g

B_Ol(factors related to usage characteristics) 54 E} 2E5 2] 25 (connection with trans.)S E- 589
TR FEFE vAE T8 QQlo|AT &£ -7t AeE USR] IS vAA FE aQlo=
W'E]""'TI]' ol BT A9 Az Al SLA A EHAEZAA) A FH-S SR of 517]
ol A= F ol FAIR wg- WiteH B wErude] Sed F oleARt Aid YT vAE
2 FR8H wEAHIZ oA BT AHI 2 B0 G PA= T8 QR od F Utk v, &
B-o47ke] S FAE F-Feel HlE] AR AFELE FHAYPHE 2HE F 7] vl BEE

L
HAE Ggo] ulS e Ao o7 & ek

=

o184 BN EAY FosY WEAH2S] AP YA LAl THH 71E win 2o
Hla) AL, Sk A Y FAA (YA OR) 2 ol §F & ] ol LB Y F5A
AFe BAY FA3T WEANLE AFHEE Yol FAT GO ofd & Ytk oA HFE W
K, B2 A ARAE AT S IBATOAIN, ST ARAL AF SHR A
of 9202345767 ‘M F AFEo] JFS VAL 7PY FLE 8200l o= BT FYT} £B-ol7ke] F
G5 45T AU FLP GFLAOL 4D 5 ek ol F2EN SN FAAAAS 2
Factivi) A2 A7kl AoA 7] o) FRACNH FHARA ] F o] 5ATk] F AT WA £7-ol7}
o Agole BAAZE A2 AFE (HAl) 20| BT W AL Fol FAFBE o|gd SAol W

Fd Aoz olsd 4 Yok

o] &3 7 1ed o] 8 EA QS (factors related to usage characteristics) 4 3H(<Table 8> =) A3} 5
5o EESAE - 015674371 Wb &239-of7ke] EEFATE 01753158 &3 o7F FHE s
83 WEAHIA~ A E B Bo] o]&ste ZOR olFd F glon, o F-ETET 53R H
o]-& ARt oA £ 7] A E(freedom)7t E7] W&ol FREH WEAMHIZ MHEF Y HEETL £

=
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<Table 8> Standardized coefficient of factors affecting satisfaction by travel purpose

Division Variables Commuting/School Shopping/Leisure
Driving stability - -
Waiting time after call 0.151828 0.149061
Travel time 0.268959 0.203435
Factors related to satisfaction Using apps 0.120809 0.158945
Bus punctuality 0.138532 0.134101
Fare system - -
Boarding locations 0.196674 0.234576
Changes in travel - -
Factors related to usage characteristics Num. of uses -0.156743 0.175315
Connection with trans. 0.182321 -
v.4a &
B AToME EAT Fa8H AR AFEEAANA AS S HFeR o] &9 S FF
2 nAE 29S¢ B2-E8 a%-0rkE TR BAG
ASEEAAANANA LS EAE Fo8H weAHl2Y LT B4e T =29 FHH &9
E 28" ATAHADRT) EYUCR 7|E s AHGAY Y] o] sjas i, A7HE o8 Haz A
Oa U UERE BUH AU 4AY 5 don, 18H FAYHE 2= BIAEAY 1A, T
S)lA HAH 2| ol s AHI=E AT & e 7heAEe € F A W, EAE FoSH uEANE &
Reratr) el H4 ok, AN AR AL, 5ok Fao) AR, HHAAZ & ¥l 229 3
, A F5 72 g, T ddd BUAE s, FH g o] Fasith
FLIH wEAHE USR] mAe gk FFLQIY] HA(overitting) TAE df4skr] 98
LASSO 3| A A S BE3te] BARHL T2 F £ o/h2 PEHL £2.59 LFAN 2 BFa9
¢ BHT AT A 52 F O BE T OIBAL, dol g Weld, o = Akel AN,
s A 9% aole BERe] FAH JFS ML FF 20 vtk 3, B wEFH
B T2 EGY Ao HEEA FHL 0L 29 oj7ke] AE MAA g AoE Yeyt §
ZF g A5 AN Aol FRA% BAA(SHA AN FYL husok 3] WA A= F 5
FAZ ol 1A F OB RF, A E T8 o71BR) F2-58 Al &ddte Fa8H 1L
SAMH 2] S B aESHe] 3 HoAE 2R e A FYo] AT oz AsH 3
H, T8 ARIH7E obd £ o7t T o] MIME] A IRl WHF Al dle FR8H AF
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