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Abstract There are many underground spaces available in an urban environment and they represent an important
factor for efficient land use. Especially, underground shopping centers perform both physical and commercial functions
at the same time and are frequently used as a means of achieving the revitalization of the city center. However, the
underground shopping centers that were developed in the past sometimes led to recession due to their deterioration.
This study was carried out for the purpose of proposing alternative methods for the (revitalization) of underground
shopping centers. A survey was conducted on seven underground shopping centers in the Busan metropolitan area
to understand the factors that determine their user satisfaction and future improvement. The survey data was analyzed
using an ordered logit model. As a result of the analysis, service satisfaction, underground environment satisfaction
and public facility satisfaction were selected as significant variables. It was concluded that it is necessary to take these
factors into consideration, appropriately, when developing a new or renewing an existing underground shopping mall.

Keywords : Ordered logit model, Underground commercial, Underground shopping center, Underground shopping
center satisfaction, Underground space.
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= O

SAoz ARyt olF Ba A AA Ao g2 o] AT A8t TN WEEE 83t
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£ Ao AR 1wt UEE e UAH 29 4] We AR thes Ak s BEEE s
o2, AH|2 WHERE(Service), A% WHEE(Goods), A H AT A A9y 14 AR, 45y USE, &
of g7 RFSI=(Environment), SH WHRI=(Safe), &8 HIAF AH| 2ol diFE WERES 6T 7], 4H]
A RFEERE(Public) 2 S7FA R el o, Zh e A Mulae Al 3 B Fe] ke AR A
L ERE ARIES BEsel PARAL DANE,  E LA L A 2o UE A58 24 2 4
Z o] @A B3l 71E Ao oshd, HA HEE BAFTS APET ololA, AFE wMEEE 5 HEw
of Al % A~ wFe] Z7F ft2 s JFgg v PR AE T $ AS, AF] M, AlEe] F4
A% T 5 YUTH26L olol me B AFNNE A UEEE BHAALL A 849 A= A3
Foll thgh vk} Mu) 2ol thgh whEe] Ztojo] whE ] F3F ) B, AW (3], Le, 2k, oFE
S 7hel iE AN WERE selslnd, oF  xW 5), FEUA g UHEEE FHed, o
TSk Auls B 9 Al HERE WER Y OEREs A Y okl e A, 243 9 o8 e
otk e)n A9 Arold BeH 84cl 24e wol U BEEES Egedld. Low RN UE
ofmAle] thgh wkL gl Q1A 9] bl HA v ke 53 HxR 7T P R FAF, dEjwolH
of & MRtk S AAFeFATH23, 26). o158 EWl B o2l F4 33(AE B B, SRS, W
2, 2 AFME At 7] 224 B34S x@ste A D)o Ui s FEsth 2FE ARLES
Aot 97 HEE W ol MEEE SR FASET BHele] AW vEES weshl ® Ae 7 AN
Ea ASE R AL 5 AE TEANN AA BS BT B WEw sl B 49, 450 Fol
2 AA]Ho] gtk Mol vl3tste] Aok g7kell  wlel] Uk skl BopAn BT = gle 49
EYPSE TR U@ BEEA ARG A 4 0FF o] AFelnhrl. AEF Held wae
7k WS oA JFE A=A Fetstarz), E8Al <Table 1> 2k
M MEES WEE TGN 7] A9 944 5
Table 1. Summary of variables
Classification Variables Explanation of variables Form of variables
Dependent variables Satisfaction . AFWC eriterion . 'Dlscrctc
(1=very inappropriateness, 5=very appropriateness) (Likert scale)
Sex 1=Male, 0=Female Dummy
1=The young-aged(below 20), 2=The middle-aged(30~49), .
Age 3=The elderly-aged(more 50) Discrete
Region 1=Be, 0=Not Dummy
1=Below 1,000,000 won
Socioeconomic Income 2=1,000,000~2,000,000 won Discrete
. 3=2000,000~3000,000 won
characteristics
4=0ver 3,000,000 won
1=More than once a month
F 2=Once a week Discret
requency 3=Twice or three times a week 1serete
independent 4=(nearly)Everyday
variables Trans 1=Public transportation, O=etc Dummy
Service Sum of service satisfaction composed to five criterion Continuous
(Kindness of clerk, Variety of industry, Consumer service)
Goods Sum of goods satisfaction composed to five criterion Continuous
(A/S after purchase, Goods price, Goods quality) Hou
. . Sum of environment satisfaction composed to five criterion .
Cognitive Environment . . . . . Continuous
.. (Walking environment, Indoor environment, Public design)
characteristics - - —
Safe Sum of safe satisfaction composed to five criterion Continuous
(Fire and safety facility, Sign and direction) Hou
Sum of public satisfaction composed to five criterion
Public (Toilet and trash can, Elevator and escalator, Relaxion Continuous
space)
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Table 2. Descriptive statics of dependent variables

Variables Frequency % Mean
1 2 0.6
2 30 8.6
Satisfaction 3 153 43.7
4 156 44.6 340
5 9 2.6
All 350 100.0
S o g EPHFY V25 A% B A9= <Table
3>3} o] YT SRl el - HAd e v)gol
70.0%, 143 30.0%°]19, AH- FdZ o]ste] H]go]
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Table 3. Descriptive statics of independent variables

Table 5. Estimation summary for underground shopping
center satisfaction

Variables Frequency % Mean
Sex 1 105 30.0 0.30 Parameter Estimate St;rrlr(:)arrd Odds Ratio
0 245 70.0
Intercept 5 -13.5744%* 1.2702 -
1 116 33.1
Intercept 4 -9.2169%* 1.0948 -
Age 2 117 334 2.00
Intercept 3 -6.1929%* 1.0276 -
3 117 334
Intercept 2 -3.1006* 1.2179 -
. 1 222 63.4
Region 0.63 Sex -0.3922 0.2477 0.676
0 128 36.6
Age -0.0300 0.1610 0.970
1 109 31.1
Region -0.0554 0.2341 0.946
2 51 14.6
Income 242 Income -0.1521 0.1175 0.859
3 123 35.1
Frequency 0.0403 0.1023 1.041
4 67 19.1
Trans 0.3875 0.3314 1.473
1 132 37.7
Service 0.4134%** 0.0897 1.512
2 99 283
Frequency 2.13 Goods 0.0693 0.0826 1.072
3 60 17.1
Environment 0.2050** 0.0792 1.228
4 59 16.9
Safe 0.1956 0.1089 1.216
1 306 87.4
Trans 0.87 Public 0.1735* 0.0756 1.190
0 44 12.6
- - ** P<0.01, * P<0.05
Variables Mean STD Min Max
Service 9.73 1.70 5 15
Goods 9.62 1.70 6 15 oMY 2ARYS B3 ATEA AT <Table 5>
Environment 8.76 1.77 3 15 9} 7ro] JEhJT} EA|H o7 Go8 Hers Ard)
Safe 6.23 1.31 3 10 -
o AS)sha 3709 WA edTh SHME fele
Public 8.89 1.88 3 15 ]

g ZARY] A 3H(good of fitness)> <Table 4>}

] $-=H](likelihood ratio)®] ZH3}x#
Chi-Square=120.1631, DF=11, Pr<.0001 2 3|3 23>
Agker AoF yEhiTh

Table 4. Good of fitness

Test Chi-Square DF Pr > ChiSq
Likelihood Ratio 120.1631 11 <.0001

Score 95.0830 11 <.0001

Wald 97.3495 11 <.0001
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Aplzs SR 9 FFAE BEEL FAREE ARE AT k] B9 Auuis Aul BEwst B0
A7kl tial Wi SHE Zb7h 2450, 2,540 = 2R3 S U E WSE JERda, F iR BF
< AR FAHAUTE FE At A7t A4, At FEHg A 4TS vAE Aor FHEAT
87 wEEe] BAYoR Fo¥ WEE Uk, AFurbo 28 Au) S35, 2ew s B
Fouse] Ao FFE VAL A0 FAAAL. =t £I54F ASE lel s wSdthn BEshs
FAMOE Adt B4 WERA SRS AT 4 GEl 27 4548, 2210 FE AOR FAHAL. #
7ol ohsl gt BEeks S8o] Lo SUkske  HlEd AShE el 4% wESE, AE v, o
Aoz 2R, AR A PHANE AF BE wEE} BAROR feld WeE Yepa, Jlvg
T, A 84 ISR, okl SR AR fojst 2 AF UEEE TEUF F()9 9IS A=
&2 deigon, AF UEESG A% B UERE R0 FANUL BERE olgaE 184 2 A
TEUF A TS A= Ao, g o "l Hls] Aste Aol dis] wEgits gEel
o) e MRS RO JEE AR AeE 2467 B AR FHUUL, Y U 52
T = Ak F5 At Akl tia wEdtia dddle el
5998 2 Ao FAHAL
Table 7. Determinants of satisfaction of underground
shopping centers by survey sites 4.5 F|MatH|
Kukje Nampo Gwangbok AREZAE Ea) o] gA59 Astx A7) wEE 8
Parameter . Odds . Odds . Odds - _ 3wy =
Estimate Ratio Estimate Ratio Estimate Ratio Ak 93k A QFANEES FUtE Tfelkekoitt A e
Intercept5 - - [-19.6255%% | - |-12.6818**| - A7E o] 7l Ae H|EEZ =HE Ao Y ¢
Intercept4 |-14.2083** | - |-13.7069**| - -7.5983* - _ ]
Al A 2] Aur Wl o)z ¥ PARS] A I3 w
Intercept3 | -9.8609** | - | -93660%* | - | -47720 | - 711 N, A Bt ok i A i, A
Intercept2 - - | 72830 | - - - o]g Mk MM T VeSS EEe 7 e &
Sex -0.4951 ]0.610{ 0.0411 |1.042| -0.5356 |0.585 - - -
A =ML ZAlE B2 O a2 Wz =&
Age 04265 |1.532| 07227 0485 03739 |1.453 B Sus 2l 2, SRed, 04 o=
Trans | -0.2667 |0.766] 2.0200% |7.539| 04456 |1.561 E3hele 4 3 a7 AA F 37.1%E AA S
Service 0.4685 |1.598| 0.8971** (2.452| 0.2615 |[1.299 =
71}%%}?11:& [ex] o AZﬂitﬂg_]J/\)\—]y}‘\j
Goods | 0.0448 [1.046] 03196 [0.726] 0.1505 [1.162 K = E“D_} 1°f _1 - c 12
Environmen{ -0.0003 |1.000] -0.1373 |0.872] 0.6893* |1.992 o] 22.9%, 3¢ 9 FAG FFol 174%= 1 HE
Safe 04815 [1.619| 0.1961 [1.217| -0.5238 |0.592 o]tk A QAR A BlnE =l HIEE 21x]3)
Public 0.5826* [1.791] 0.9321** |2.540| 0.0916 [1.096 B o .
Seomyeon Dachyun Lottehotel ) %]'EE /}—__hl% P—D\j, ?*l‘}‘i X]S = /3'7 ]’ 1?_]'“—"‘—11:— Ad8%l
Parameter Estimate Odés Estimate Od‘?s Estimate Od‘,is ‘Hﬂ:@[ Oﬂ }\1 ‘IQF-O/] U] St %}1‘% 7 }ﬁ?ﬂ 7(] 6]' 1% E[—z!:—l':—a TE
Ratio Ratio Ratio - o . - B
Intercept5 | -13.6584%% | - |-16.7363"*| - |-25.3677*%| - Al el A EES o 4 Ak &, Astx A
Intercept4 | -9.8638** - | -1L7517%% | - |-19.3786** | - 7}_ t‘xl.%_oﬂ oéﬁolz% U]ﬁ?_ _g_cd_‘é_oﬂ EHz:sl. K] ‘g_:rL/\]_ﬁo]—
Intercept3 | -5.1001 - -8.2520%* - [-12.2673%* | - B 5 ~ _ o B
Intercept2 | -2.1617 - - - - R o] tHR-E& 214 /\E_ﬂ, o|#]3t Ayl e At AV}
Sex -0.5176 ]0.596| -0.1771 |0.838| 2.1321 |8.432 _q] %g};ﬁ] QA 7H\:1E} Ux‘] 7H}‘\jg] Hc}— ‘OL% ;(é%g].}‘_; _:__7.7.]7}_
Age -0.6124 ]0.542| 1.5127** |4.539| -0.9247 |0.397
] 2= 0) 15
Trans -0.1962 0.822| -2.1722 |0.114| 5.4146*% [ 24674 27 9‘*'0“:;]“4 Agz'@—q—
Service 0.2024 |1.224| 0.7909* |(2.205| 0.3346 [1.397
Goods | 0.8385* [2313] -0.3829 [0.682] -1.0664* [0.344 Table 8. Requirements to improve user satisfaction
Environmenq 0.9412** |2.563| 0.4840 [1.623| 0.4828 |1.621
Safe -0.9028* |0.405| 0.4640 |1.590| 1.7906** |5.993 Classification Frequency %
Public -0.1411 [0.868| 0.2369 |1.267| 0.5059 [1.659 Improve lighting and ventilation facility 80 22.9
** P<0.01, * P<0.05 Fire and safety facility improvement 17 49
Sign and direction improvement 26 7.4
Expansion of toilet and trash can 61 17.4
?- iﬂXj' o i ;q]%— 131—?_-_"—}_9,]. z] 6‘} :§l-7é Eﬂ—é—}_ﬂ- %7]— Installation of elevator and escalator 35 10.0
- - - el = Expansion of relaxation space 130 37.1
B2 ASE P} BEEe] BEdn Rk 48 - 0
o 77t 2310, 2.56W & Aow FAH. o Al 30| 1000
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