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The estimation of selection probability on the preference of unbundled
parking system and sales discount rate
-targeted for the public apartment residents in Seoul-
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Graduate School of Urban Studies, Hanyang University
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Abstract The study examinesthe hindrance factors including various laws and institutions with regard to the Unbundled
Parking System (UPS) that has recently attracted the greatest attention as a way to manage traffic demand for sustainable
development, efficient utilization of parking spaces, and to overcome the unstable housing market.The direction of
improvement of related laws and institutions is also suggested. Its usage is proven by countries such as the United States
of America and France, as they have already implemented this institution. To lay the foundation for the introduction
of UPS of our own country, a survey on the preference for UPS was conducted. The survey equally divided 300
respondents into three clusters based on the sales price of apartments in Seoul. The analyses revealed that all three
clusters have similar preferences (cluster 1: 68%, cluster 2: 62%, cluster 3: 65%) on UPS, and younger groups seem
to answer in the affirmative more than the other age groups no matter what cluster they belong to. In conclusion, the
results on the estimation of selection probability on the preference of unbundled parking system and sales discount rate
are as follow. The groups of non-vehicle users have higher preference on UPS. When the discount rate is 14%, 69%,
77% and 62%ofrespondents would choose unbundled parking system for clusters 1, 2 and 3, respectively
(¥6,370,000/PY,%3,930,000/PY and ¥2,270,000/PY reduce when applying avg. sales price, respectively).
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Table 1. Survey Summary

Div. Survey Summary

- Apartment Residents

- Age: 20s~50s

- A Driver’s License Holder

- Someone Who is Willing to Drive in

Subject of Survey

Future
No. of Samples - 300 samples
Survey Method - Online & Offline Survey
Survey Period - 2016. 11. 14 ~ 2016. 12. 16

Table 2. Questions to Ask

Div. Question to Ask
Characteristics of - Age, Type of Residence, Car
Respondents Ownership

- Satisfaction with Public

Environmental .
Transportation

Condition - Parking Lot Condition
Reason for - Reason for Favored
Favored/
Unbundled Non-favored - Reason for Non-favored

Parking System -
Appropriate

Discount Level | Appropriate Discount Level
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Table 3. Cluster Result

Div. Contents

Cluster 1 | Gangnam, Seocho, Songpa, Yongsan (100 samples)

Yangcheon, Junggu, Jongno, Yeongdeungpo, Seongdong,
Mapo, Dongjak, Gwangjin, Gangdong (100 samples)
Gangbuk, Gangseo, Gwanak, Guro, Geumcheon, Nowon,
Dobong, Seodaemun, Seongbuk, Eunpyeong, Jungnang,
Dongdaemun (100 samples)

Cluster 2

Cluster 3




HE) B8 24 -4 TERY 4FUS doz-

Azt 93k v 8L 65%, A55HA et & Table 6. Preference Difference by Type of Residence
w3l v 35%% HAEAT Div Favored Non-Favored
B ) N % N %
AT HEE 62%, 3749 A3 HEL 65%= JAY Cluster 1 Unowned 25 | 68% 12 32%
. . Total 68 68% 32 32%
7y FREE AT E7} A Aow AN S
ol 7t wgd =7k A Rk Owned a1 | 6% | 26 | 3%
Cluster 2 Unowned 21 64% 12 36%
Table 4. Preference by cluster Total 62 62% 38 38%
0, 0,
X Favored Non-Favored Owned 46 62% 2 38%
Div. N % N % Cluster 3 Unowned 19 73% 7 27%
Total 65 65% 35 35%
Cluster 1 68 68% 32 32% 2 2 2
Cluster 2 62 62% 38 38%
Cluster 3 65 65% 35 35% B A=A} 2F AR M3
0, 0, - - — -
Total 195 65% 105 35% X]—%X} i’ﬁ‘ 041.?_% N Z}' :\LL;S%E }_/\].t‘s_]» 7§
= table 737 o] AA| FJANAM AsAE wafg
3.21 SEX} EMYH MSE _
SEx Sge SRAe MBS} B Aoz vet
O d%E Hd3%
dEw NTLE 7z xR A A= ¥5 ) )
°= =F 2 wHEE A dahs Table 7. Preference Difference by Car-Ownership
ZELQ-D:L IT_'—L@‘—O—‘ 201:]'](93%); ZT_'—L@% 40EH(68%)5 35@ Dbi Favored Non-Favored
N iv.
& 200)87%)9] A& &l g A PAHAG N [ | N
- - Owned 38 60% 25 40%
T3S A%k Z TFHoA 23 W v
20E A A 1, 3w 8T R el Cluster 1 | Unowned | 30 81% 7 19%
Zoll vlal A 9 dFe] st B2 Ao Total 68 68% 0 32%
L]’H’k}‘( Owned 31 61% 20 39%
Cluster 2 Unowned 31 63% 18 37%
Total 62 62% 38 38%
Table 5. Preference Difference by Age Owned 25 51% 24 49%
Div. Favored Non-Favored Cluster 3 Unowned 40 78% 11 22%
) N % N % Total 65 65% 35 35%
20° 28 93% 2 7%
30° 14 67% 7 33% == ola cew = e
Hiss e}
Cluster 1 40° 11 55% 9 45% @ EHT'U" © ] & weme e
50° 15 52% 14 48% table 87} Zo] HIFuE o]& VLW HIEE 7
Total 68 68% 32 32% ] - - = =
I 2 ZAF3F Ax AK o7 T E o] Lof "k
20° 13 59% 9 41% e FARRE At oA T ol gl U=
30° 19 66% 10 34% F4E AEwrt 22 402 YT
Cluster 2 40° 15 68% 7 32%
50¢ 15 56% 12 44% ) S )
Total @ 2% 33 33% Table 8. Prefefrence leferf‘:nce by Satisfaction with
20 20 7% 6l 13% Public Transportation
30° 17 68% 50 32% Div. Favored Non-Favored
Cluster 3 | 40° 7 52% 43 48% N | % | N %
50° 11 58% 41 0% Satisfaction 54 1% 22 29%
Total 65 65% 35 35% Cluster 1 Indifferent 8 53% 7 47%
Dissatisfaction 6 67% 3 33%
. Total 68 68% 32 32%
@ FARFYE HAse Satisfaction 45 | 64% | 25 | 36%
_Z[_ %8(:)] Bai /‘Kjv%,__l.:_% 7_11— -‘_TL@‘ t&i }_/4_;:5} 7Eijq_11:_ Cluster 2 Indifferent 16 62% 10 38%
Lo 1 =g - ~ Dissatisfaction 1 25% 3 75%
table 6‘7’]' 715»—-&1 Eﬂxﬂ;ilg-i 1}7]' = 7%‘[‘2}'01] H]EH Total 62 62% 38 38%
A && 4A 5 ¥R T8 AFAY] A3 57 ¢ Satisfaction 4 | 68% | 21 2%
Indifferent 14 56% 11 44%
=0 Ao ) Cluster 3
& ploR vEuTh uster Dissatisfaction | 7 | 70% | 3 30%
Total 65 65% 35 35%
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THE AL 1, 3TN FARA Y BiEdes F Fod edor FFow Awate diEd A
AZETF =& JoE YER 82(23%), ‘A BdAE W (17%)wco2 HAE

Table 9. Preference Difference by Parking Lot Condition

X Favored Non-Favored
Div.
N % N %
Satisfaction 28 64% 16 36%
Indifferent 4 36% 7 64%
Cluster 1 —— -
Dissatisfaction 6 75% 2 25%
Total 38 60% 25 40%
Satisfaction 26 62% 16 38%
Indifferent 3 75% 1 25%
Cluster 2 — -
Dissatisfaction 2 40% 3 60%
Total 31 61% 20 39%
Satisfaction 18 46% 21 54%
Indifferent 2 50% 2 50%
Cluster 3 —— :
Dissatisfaction 5 83% 1 17%
Total 25 51% 24 49%
3.2.2 FxE 22l2YH M A HIMS olm
O HAsshk= olF
7 TR FAY R wol HEsh
AHE AR AW 1EHE FABAA
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o 7= A=At gt ALy W Ao oS Table 10. Discount rates and parking fees per clusters
i :7]4&1,7]_ o %‘-ﬂi L]_E]J;}E‘_I:_H] o] ai %E'\% H cluster 1 cluster 2 cluster 3
~ _ o 1_ sales arkin sales arkin. sales arkin
O]}‘o]' Z]'Eoko] Z]')\\_]g] /\}"ﬂ;ﬁl 7(].?45 L]'E]’lHt‘ E7 ]’ O}‘ discount P e discount P e discount P e
fees(won) fees(won) fees(won)
W o] gtz A Q129 Hto] HQsin, & AL e e e
2% 1100,000M |__4% | 100,000M|__ 6% | 100,000M
o] FeAEs =7A XA Ao disiE & A% % % o
o] Mujo] MY Bu oz gokEr) weld F=AF % | 10000M [ gy | 150.000M [ o5, | 150.000M
el A=) oot HAl tef & o Ao Ay 7]%" 250,000M :2; 250,000M fwj 250,000M
o] Bag Ao welth = - -
4.3 XIEFALAFO R0 st 2AM ZAnt
table 119] A&FAfo ol gt S Ea] A
4. Borstolgo| st 2 Qe ° N e mTe
=eSCE = T A5 BN ANE a4 24280 AEE()
MElistE 7} 0207, 2 1) 28] A3wst 020302 e
o ol 56 wrelg.o el % a el v 2ydo] i Aghek Ao ® et
Bok| oA ok gv‘:ag_t/x 5 Q 5l - -
EEE L SE GREE Hd T Aee] ool die Agke]l BE B e
I=R=) = = A=)
Hitolt} ohA MEw ZAbA EEE Aol o] AT BE stelgo] kol d4E Fapg Rl
or7)l= 2= g 2} 1) 745 o sl B A=l
07 L T_..LZ]’7]’ 7}'0 ?11:10}'7” ‘_]_'o O]’\__ ‘]’"\_F_‘O]7 HHT': Zﬂoﬂ EH?:S_]_' ﬁ§.57]' lr'iO]'X]lE 7}123 E]—‘;}\"Q_U:L i}_%]:
< A Hoof M= ko =31AF BalRoka e _ -
I e = STV W TR EEEEAE o) sg 0 4% 2ea g8 Agatel 559, 49
OEOAﬁ;oﬁAﬁo XO;( p3Ke) o, B B
o ] anslord e 2 A WA TE nag gacl waee gw Avael 66302 ent
&ro 5l AMENSES =3 Al &tz S
GUE T ARIEE FEAA AR TR gy mag o) 2 Ao s wishl wes
= Ao vt
AMEA AMX . )
41 Ss8s 29 FAgFe U@ AFRe) A wE g5 ey
TETH] TG B YA AT R AURE = gy we =3)070] Yol dsE 2 e BokA]
= 8] 918 SP AN ST BT AAE o) glat Memst mol= oz vehton] Azt
I EEF TR o] &A] AEFHo R HAeeiT) SP o] -0.06, -0.05% FaFe ol wE Fpg BelRokA]
ZAF AU Q. Al HEA o7 A 85l 2 A F o] AEE= sk Aoz et
& ARgal o, of= SAI71A] SPSS 21.05 ARE-3t
o stk

42 AUl M
7} Al

Q. o} el

[ S LYo

T A3 AV #4399 018 S Bz 9
B9l 87 J1FoR 3ol WA A,
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Table 11. Preference difference by possession of vehicle
and parking fees

Div. coefficient value verification value
dis- likeli- | likeli-
vehicle count | parking |invariabl ho&_)d ho&_)d obs )
rate | fees(P) es ratio ratio
®) B ©
5.59 -.06 -.65
own w0y | 00y | (o -3732 | 4825 | 735 0.226
6.63 -.05 .67
not own -291.7 | -373.0 | 555 0.217
(.04) | (.00) | (.04)

4.4 2YY 24 A}

A B Ang aved AARge) 29 4%
S(p2)7F 0.14, 1225 9] A5 0.19, 28] A5 0.20, 3
el A9 0192 UER}; RE o] i Aek A
o= e

TR Abge] afofitel tiF Algke AAl 9.54,



38
31
20
42
35
23
46
39
26
50
43
29
54
47
32
58
51
36
62
55
40

34
31
25
42
38
31
49
45
38
57
53
46
61
53
71
68
61
71
74
68

34
30
39
36
29
45
41
34
51
48
40
57
54
46
63
60
52
69
65
58

35
30
22
39
34
26
39
30
48
34
53
48
38
58
53
43
62
58
48

total(%) [luster 1(%)cluster 2(%)cluster 3(%)
43

vehicles and parking fees
parking
fees(10,000
won)
10
15
25
10
15
25
10
15
25
10
15
25
10
15
25
10
15
25
10
15
25

Table 13. Selection probability of UPS by posession of
rate(%)
10
10
10
12
12
12
14
14
14

discount

p2(c)
14
19
20
19

obs
1290
435
410

445

verification value
likeli-
hood
ratio
©
-891.3
-294.3
-301.0
-281.3

likeli-
ratio
B
-761.7
-236.9
-239.3
-228.2

parking | invariab| hood

les
-.50
(01
-.67
(03)
-0.7
(.00)
-.18
(.09)

fees(P)
(.00)
-03
(07)
-.03
(.05)
-.06
(.00)

per clusters and parking fees

coefficient value

dis-
count
rate
@)
9.54
(00)
12.2
(00)
153
(-00)
8.37
(.02)
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Table 12. Preference difference by posession of vehicles
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