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ABSTRACT

This study aims to analyze citizen’s preference of rail station lifts(stairs & Escalation) and
estimate the user benefit of Escalation, Also it includes how high is the height of the entrance
ramp when citizens want to set up an escalator. 89 percent of subway users prefer escalators and
said escalators are needed for stairs higher than the double-deck stairs. Especially It is higher for

Received 17 July 2018 the age older than 30 and woman. Therefore, personnel characteristics and facility characteristics
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should be considered in relation to escalator installation. Based on the multiple logistic model,
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WTP(Willing to pay) was estimated at 34.37 won in a survey conducted to estimate practical user
(© 2018. The Korea Institute of benefit(physical side) of escalator.
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AAZ M2 E FA4317] 8] A A ERP, Revealed Preference)$} <4 & (SP, Stated Preference) %% ©|
AREE DL QITh EJS o] Hele ASk(AlRI2)9] ThAe] EAISHA] a1, o Pul S PHolY A EYRY T
o AANXMZ HITHE AL oE$Ez AeEAE HrPHA F2HH 71X =¥ (Contingent  Valuation
Method, ©]3} CVM)S 83112} gl CVME 7Hde] AldS 714staL AJsh Aol thk A& oAl
(Willingness To Pay, ©l3} WIP)& A4 &H43t= Wolth

E/Sell tiall WTPE A AHElE BW A8k A} vljg]o] g Ald(dewlole 23hol thsl 46,239¢)
de A Atk (ung et al, 2008) °l= W] E/)S AA7} obd =AIEE W) wigojZeAd F E/Sel
gk 7Ex|olm, AR AgolQl B uEA HlFo] FoHFAFT 5067 T 2165, 43%) WIPZF O &7
FAEJE 7 Aok T & BYPF A At JEREA AFE Song(2012)1 4] 2,06009/¥, Jung et
al.(2005)= 29,9579/, Ko(2009)= 11,7219/, Jang-uk Kim(2012)= 6279/¥ So] UTh

(Table 1) CVM Research Case

Facilities WTP Payment Vehicle Method of WTP elicitation
Jung et al.(2008) | Barrier-free Facilities at Subway Stations | 46,239 won/year, Tex Dichotomous choice

Walkability Improvement around

Song(2012) Subway Stations 2,060 won/month, Tex Open/Dichotomous choice
Jung et al.(2005) Road Scenic Beauty 29,957 won/household, Tex Dichotomous choice

Ko(2009) Street Plan for a Walking Tour 11,721 won/household, Tex Payment Card/Open

Kim(2012) Pedestrian Environment Improvement 627 | won/month, liability amount Alebrini

D) 20154 71 EAAE £971% 739 FASA A9 &L 16,659 39679
2) ofs|UE]  EAIL FAGAIA ] AT B, Wl Ael B BBl V)% ETA w7,
A, B9)'E o ofng)
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SAAAEA 154 93 B)e] BsTh AAHA B eNE T o £9H D WTpe] e HEEAE

FPsla o] BA5HTEY)

AHOALGAA L 9 o] e} FE S BAHT olF 4% BAo| o] §A0] FEaA 2l 3
th ZAAC 6 2FE ES AR Al AR REE S48 £ Qe o947 gon, AL EAEEE 6
W =T E/S X s A& uf Qo

E/S o] &l U3 71XE =457 8 SHAA D-2ATe) A AEjet AMAG AF) o] Fo] w3}
g Ao Ay BY, e T} F B 3t sUETE FSEY TS Fset Ade via
Bstr]ol &olsitt.

(a) Exit no. 6 (b) Exit no. 5
(Fig.> Gasan Digital Complex Station

MEAE A QUAL AG, A5 ol gl Ui AF, ATt ES HEE, BS A0t Ae]
A 5 350w TAS,
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AR ZABOTE B3l ES o8 AELA HAEE ol A ESE olgdte AMe &AF #
390% o4, BHA off 5o oo thE g 10% wwhol Ut ATS o] &3t o] f= < LFA
ol4E flally et BiS ®Bes Sl <EA47] Ao R YEth BiS AXAG S A A=A dE &
FAE= 30% AR o, AXAAA 2FF AF T oH FEHE A& A2AE B 29 27 59, A

3) 20169 129 114, 124 14 3, 20184 3€ HxAL 423
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(Table 2) Questionnaire guestion

Classification question Scale
Gender Nominal Scale
Human characteristics Age Ordinal Scale
Income Ordinal Scale
Purpose Nominal Scale
o Frequency Ordinal Scale
Use characteristics - - -
Satisfaction Ordinal Scale
Areas of improvement Nominal Scale
Preference(Stairs, E/S) Ordinal Scale
Preference - .
The step hight Ordinal Scale
Payment status Yes/NO
WTP WTP Open ended
Reasons for refusal Nominal Scale

M. =4 43}

Lzt A AL AA $EA201%E) S B4 101%8(502%), o143 1007 (49.8%)01H, dE¥EEE 30T)
50t o) ato] 27t 24.4%, 40T 23.4%, 20T) 22. 9%, 201] 9k(17- 19%1]) 5% olH, F A2 40.14 0]t}
SEL 200~3005H90] 739(36%), 300~4007 707 (35%), 4005HH o]t 2007 wiwto] Z4zb 297

l‘>

e}

SHAE AR o] SFHOR T 91W(U5%), 97Hed B 71 11078 (55%) &2 UEh TR A EEhA o
HYE RS & F AT o] TE F23(9029) o]&o] F53(2H) 2ot
% F53] o] g ¥& 67%)ET 97 B (odrtaY 52 F 353 o] & H|
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SAAEE o]& BELE BE] 1169(58%), W 6178 (30%), EUE 247(12%) <olth. EAZEE AuH|~
o EAE @ AMEolzE= wrdslo] 869 (524%)C.E M =1, Be AWEAAA nAx) 489
(29.3%), A4 1488.5%), MAAT 7ebe 244 88H@4.9%) 02 UENTE o] E3 2 u =AZT o]
SAE A W @ ARl FREVF M B3, T 02 o5 A AetAAE Y MulaE T84 oY= A
< ¢ g Atk

(Table 3) The Composition of Responser & Characteristics

Human characteristics Votes Ratio(%) Use characteristics Votes Ratio(%)
Male 101 50.2% Work 91 45.3%
Gender Purpose -
Female 100 49.8% Shopping 110 54.7%
<20 10 5.0% < 1/week 35 17.4%
20’s 46 22.9% 2/week 92 45.8%
Age 30%s 49 24.4% Frequency 3/week 1 0.5%
40’s 47 23.4% 4/week 4 2.0%
50’s < 49 24.4% 51/week < 69 34.3%
< 200 29 14.4% Satisfaction 61 30.3%
Inoome 200~300 73 36.3% Satisfaction ordinary 116 57.7%
300~400 70 34.8% Unsatisfactory 24 11.9%
400 < 29 14.4%

3) Ol:l-;(l_ A|A'|0|-g- -|§

EANEE AEUT o8 Al Adt Bisel et AEss ARG 2AF A3 Ade AEsts SHA
= 2%(11.0%)% A& F/SS Asste 402 Jepgth 18y FSS o &ate $% } z o=uluke o]
&ots SRAE 32%((58%) 2 FARE W w= 40%807)7F Ade ol8dhs A o2 Uedth Az
AP AL WEE WiRE ESE o83t SHAE §lo] & AREAR Al HIlo] 9A et

E/S7} AR Fofof dhs AR Eolol tiE AEE 3 A3 38%20] SHATTE)7F 15 =0l o, 2% =
°]7} 44%(899), 3% E°| oldl 17%(348) 2 YEh 235 ol wolo A% tFE®2%)9 <1847t o7

1827 Basitia g

(Table 4) Escalator Preference

Classification Votes Ratio(Cumulative, %)
Pref. E/S Up 121 60%
eerence Down 58 29%
(Stairs, E/S)

Stairs 22 11%
3m 77 38%

6m 89 44%(82%*

The step hight b82%%)

9m 34 17%(99%)

12m 1 0.5%(100%)

* The cumulative ratio of 38% (3m) and 44%
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2 AR Y SHAE 303909902 Vehth AL gl SHARD Af
oln] 323 2ot AT ARSHAGT} 8%, F/HH 02 ARY A 457} ULk 14%, B4
Aol opUtk7t 28% 2 Ueksith Sold He dAel 4% FHHoR AT B wol 10% vlvel
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AP BE AN FRQI)SH Fo] Y
7 e AC® Uepton, ol okx Awd AAe 7]AF Aoy BREh 1 9 AshH o84 B4
3 o] g Q) BEEQY), HEEQS)E ARAHQY)S o] e Roz tehgort, 57

(Table 5) Correlation Result

sex age Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9
sex 1.000 -0.005 0.005 0.037 0.134 0.078 0.062 -0.104 -0.003 -0.210 -0.116
age -0.005 1.000 0.134 -0.113 0.058 0.248 0.136 -0.109 -0.071 0.192 0.258
Q1 0.005 0.134 1.000 -0.672 -0.044 -0.012 -0.031 0.047 0.053 0.098 0.103
Q2 0.037 -0.113 -0.672 1.000 0.032 0.077 0.038 -0.086 -0.018 -0.033 -0.013
Q3 0.134 0.058 -0.044 0.032 1.000 -0.086 -0.078 -0.039 0.046 0.009 -0.008
Q4 0.078 0.248 -0.012 0.077 -0.086 1.000 0.004 0.033 0.058 0.249 0.306
Q5 0.062 0.136 -0.031 0.038 -0.078 0.004 1.000 -0.186 -0.143 -0.077 -0.068
Q6 -0.104 -0.109 0.047 -0.086 -0.039 0.033 -0.186 1.000 0.129 0.239 0.209
Q7 -0.003 -0.071 0.053 -0.018 0.046 0.058 -0.143 0.129 1.000 0.023 0.171
Q8 -0.210 0.192 0.098 -0.033 0.009 0.249 -0.077 0.239 0.023 1.000 0.821
Q9 -0.116 0.258 0.103 -0.013 -0.008 0.306 -0.068 0.209 0.171 0.821 1.000

o] AFAE AEYAF A1), sl theted 0ZHE EA o] 7hadt ZR| 228 3|7 E4 2§ (Logistic
Regression Model) & ©| & Z 3 =& (Birary Losit Model)2 ©] &3l E43} ) o232 o] 7|20 &
P22 o 2ok

Yy

losit [y] = log(ﬁ) =a+ fx, ++ B,

n=1,2,3,---,1

5% G OB dE3usse] Fold 0 y=lo] B 21020 mAE 1,9 Esbolu], o] B NEE

of hE Sgol B HAF wgol dzd & Yok

82 RUAFTSYR|=ET M7, M4=2(2018H 88)



ZAEE ofaZefolEof CfE 0|BMS F XEAIFH FH
ARINFEEE 0, YS 1) L WEY] AT BAAA RO §EANHE AAHC AR} %
71 XD 75 1, B 2ok 0), o] 84 AT B AAF e AldEolrl A&} Fe] £ TR
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e Ao E Uesth HFAHom Ay ATk AX Adzoe], A, d¥so g A8, M
H Wiy EFEabE ok ®9 2tk FENMTE AEYAE AS 1, fS 09 e 7Ith
(Table 6) Define Variables
Variables Definitions Mean Standard deviation
Areas of - Areas of improvement in rail station
improvement(X;) |- E/S=1, ETC=0 0.3234 0.4689
The step hight(X,) | Leight of the subway ramp 1.7960 0.7302
explanatory * 3m=1 ~ 12m=4
variable . ’
Gender(X;) The respondent’s gender 04975 05012
- male=0, female=1
- The respondent’s age
Age( X, . .
ge(Xy) 0=l ~ 60°s5 2.5572 1.3259

® ole) Ryl og Gepjw, $4440 g AAA) 3l
955 AR} oIt

o mYolA AWl Dato] BY FHE AYAI) U3 ML By =0 Vs H,: 5= 002 B
Stth AFEAFY REE ER A f=001A FRPFRE A, o] APFAFL AT
p=2
o

Al %(Wald Chi-Square) #to] YA Fth

ol E9| Fo&E(p-value) ft-s AFHEH sfMEof, Adzo], 4, Aol
FI7VA(H, : p=0)S 717322 A dgEe] AEAL SH Hato] Y&
FTEA2EIARY ] HPEE LT FAFH(Wald Chi-Square) 7t THE=H £
7} 421 30.8074°] 2L p-value= <.0001=Z, 7} H 2go] FAALZ #3519t A
dgo] & FAHAZE AdtEo|(Wald Chi-Square = 11.3014, ASE = 0.2294)3} 7H’dvt_"°]=(Wald Chi-Square =
9.8485, ASE = 0.3493)Z E}ytt}
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(Table 7) Model Estimation Results

Variables Estimated Value Standard Error (ASE) Wald Chi-Square p-value
Intercept -2.5354 0.6266 16.3743 ) <.0001
Areas of improvement(.X;) 1.0962 0.3493 9.8485 + | 00017
The step hight(X5) 0.771 0.2294 11.3014 +) | 0.0008"
Gender(X;) -1.0025 0.3301 9.2255 O | 00024™
Age(X)) 0.2983 0.1259 5.6171 *+) 0.0178™
LR Chi-Square 39.7794
LR p-value <.0001
Wald Chi-Square 30.8074
Wald p-value 0.0001
df 4
F v E §OFFE 5%, e FYFE (%004 FAFOR FoFte ovg
FEE WIPE AEFE AEFHE Fsto] AT o] w) AEAL Gl RS AEFAES 092
2 3tk AA 282 JIdo WIPE Heolu Y@= AT &+ et & dFdAE A=ade 27t
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o2 FHHIT
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o2 HY AL 91%E U EUh E
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A, +@ulgo] 22000/ d@ e 1,008, H71= 120013}1)0—4 w) BAol e EUT <18 AKsAL,
3FAF = 3,40078/ ol deolofo Fthe o= 2016Lﬂ TIANA S 71Fo2 EUT AFE sl vy
of & W 7MHALEA AT 2UT /Nl A FAT OIﬁol o 5858/ R} W FEol E4)
T7F 107090 FEAAE el 1,999/ L HTHE &2 FEolTh
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E Ui T2 F9e 123 A7 o2 17 sS4 A 54 wgshe AL AR = 2.

7t Qe
ARINEAN N FAHOR o8 DERA2YRY L Er)Z WIPE 43790E F43%h ol
SAAE o[ §47} ESE ol §3HE o2l ofrUE(&AH HIhol tiet X A4 Helos ¥ & o,
Tk ) A WA Ae ERSE Fustel BE ES AX /NS Esi=d @47} Aok
FF AT §AE SHWE TR ERY o §AE HEEAS 53 /HNE FH5Ha Fsut el
o], Tt AE ol g5ac] ML FFS A= 2 Wast vk I, Essh 2ol @Y A 7t

Aol EASNA W ITS AHl2E AGSSE A% 7120 BFAYFPRS FAZL YOBE Ao &
He TR 2AR ANZPES BE A £ 97 520 B £ Ao
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