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Analysis of Spatial Characteristics Affecting the Use of Public
Bicycles: Case of ‘Tashu’ in Daejeon

Ahn, Minsu* - Yi, Changhyo**
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Abstract: With the recent increase in interest in climate change issues, the use of bicycles is complementing
public transportation and attracting attention as one of the eco-friendly means of transportation. Daejeon Met-
ropolitan City has been operating Tashu, a public bicycle, since 2008. This study empirically analyzed the spatial
characteristics that affect the use of public bicycles by grasping the current status and characteristics of public bicy-
cles and applying spatial econometrics analysis, an analysis model that considers the spatial dependence of spatial
data. In addition, a comparative analysis was performed by deriving the results of analyzing six models in terms of
rental, return, peak time, non-peak time, weekday, and weekend based on the spatial error model identified as the
optimal spatial econometrics model. The analysis model results showed that significant spatial characteristics dif-

fered according to the type of public bicycle use. In general, the use of public bicycles was high in areas with a high
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proportion of young people, a high number of public transportation users, good access to universities and rivers,
and relatively low land use mix, and high proportion of apartments. These results indicated that public bicycles
are used for commuting purposes on weekdays and leisure purposes on weekends, and if the convenience of using

bicycles is improved, the use of public bicycles can be further increased.

Key Words: Public Bicycle, Spatial Autocorrelation, Spatial Econometrics Analysis, Spatial Characteristics
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CHod =t
H42~(Variables) =
OLS SLM SEM OLS SLM SEM
20~30CH QI H|= 47.787%* 47 257%* 46.978*** 59.618*** 58.727** 57.365%*
OITIE A 7427t 1519* 0.883 0.572 0.884 032 0.081
HA L X6 24 0.105%** 0.111%* 0.109%** 0.102%** 0.107*** 0.106™**
CHstm H=2A -0.157* -0.066 -0.171* -0.133* -0.045 -0.135
SFM H2 A -0.184 -0.185 -0.188 -0.491* -0.484* -0.497*
EX0|8 == -10.336 -12.192* —13.093** -11.76 —-12.899* -12.731*
HIOIIIE HIZ -11.155* -9.75* -838 -9.968 -8.505 -5629
R? 0.566 0.641 0.67 0.556 0.626 0.638
Log-likelihood -690.001 -683.661 -681.968 -694.872 -689.261 -689.04
AIC 1396. 1385.32 1379.94 1405.74 1396.52 1394.08
SC 141564 1407.41 1399.57 142538 141861 1413.71
Jarque—Bera 15.978** 11.242**
LM-Lag 12.507*** 10.759***
LM—Error 13.668™** 9518™**
p(rho) 0.388*** 0.376™**
Lamda 0.524*** 0.475***
Note: *p<0.05, *p<0.01, **p<0.001
(B 6) 5 -HIHFAIZ 37te|72A At
=7 HIEFAIZE
H2~(Variables)
OLS SLM SEM OLS SLM SEM
20~30cH QI HIg 11.055* 11.648** 11.288** 83.297%* 81.93** 81.622***
OfItE M7HeH7t 1.137* 0.714* 0.548 1.856 1.043 0612
HA 2 X[ 244 0.046™** 0.052%** 0.053*** 0.1671*** 0.167*** 0.162%**
chste 2o -0.086* -0.027 -0.084* -0.223* -0.107 -0.253*
sk By -0.024 -0.026 -0.06 -0344 -0.343 -0323
EXoIg == -2.21 -3.743 -3.667 -18.236* —-20.396* —22.186™*
H|OMIIE H|Z -5.119 -3.557 -2.732 -16.896* -15.565* —-13.864*
R2 0474 0.606 0.635 0.588 0.646 0.671
Log-likelihood -636.447 -626.954 -625.569 —723.904 -71893 -717.416
AIC 1288.89 127191 1267.14 146381 1455.86 1450.83
SC 1308.53 1294 1286.77 1483.44 147795 147047
Jarque—Bera 16.448*** 14.743%*
LM-Lag 18.829*** 9.735**
LM—-Error 17.961%** 11.115**
p(rho) 0.477%* 0.345%**
Lamda 0.586™** 0.484***

Note: *p<0,05, *p<0.01, **p<0.001
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424~(Variables)
OLS SLM SEM OLS SLM SEM
20~30cH QI HIg 73.198*** 71.832%** 70.294*** 34.207*** 34,121%%* 33.969***
OfItE M7HeH7t 1.497 0.708 0332 0.905* 047 0273
HA 2 X[oFE &2 0.15%** 0.157*** 0.153*** 0.057*** 0.061*** 0.062***
cHstn Ho -0.233* -0.104 -0.258** -0.057 -0.002 —0.046
obd B2 -0.387 -0.376 -0.378 -0.288 -0.293* -0.306*
EXjolg == -15.782 -18.536* -19.378** -6.314 -6.598 -6.267*
HIOMIIE H|E -14.251 -12.468 -10.021 -6.872* -5.725 -3.654
R?2 0.569 0.644 0.662 0.535 0613 0.644
Log-likelihood -719.809 —713.449 -712583 —653.144 -647.166 -645.672
AIC 1455.62 14449 144117 1322.29 131233 1307.34
SC 1475.25 1466.99 1460.8 134192 1334.42 132698
Jarque—Bera 1342** 20.747%*
LM-Lag 12.619%** 11,1374
LM—Error 12.556*** 11.239***
p(rho) 0.388*** 0.393%**
Lamda 0.5** 0.542***
Note: *p<0.05, **p<0.01, ***p<0.001
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chod A=
HH2(Variables)
OLS SLM SEM OLS SLM SEM
20~30CH eIt vl 49,170 47.786™* 49200 59.366™** 58018*** 58.922%**
OHItE A7HEH7} 1576* 1.033 0.875 1.025 0.605 0478
HA S X|5HE &S24 0.090™** 0.098™** 0.104™* 0.086™** 0.092*** 0.099™**
chetn H=d -0.073 -0.041 -0.095 -0.023 0.006 -0.009
ol F2A -0.247* -0.208 -0.175 -0.380** -0347** -0.350™*
EXoI8 == -12.830* -13.079* -15.026™* -15316* —15.052** -16.205**
H|OIItE HIE -12.941* -11.501* -10.385* -11.614* -10.358* —7.439
ANHAZZ GIF HIE 8806.5 -59385 21166.1 19890.8 55280 293326
HER3 2354 28531** 20.822* 25459* 33.779** 27.666™* 36.996™*
R? 0.627 0.665 0.691 0.637 0.662 0.687
Log-likelihood -683.43 —-679.94 -678.15 -686.18 -683.81 -682.14
AIC 1386.86 1381.87 1376.29 139235 138961 1384.27
SC 1411.41 1408.87 1400.83 14169 1416.61 1408.82
Jarque—Bera 28.171% 50.333***
LM-Lag 6.662™* 4362*
LM—Error 857** 6.361*
p(rho) 0.295** 0.248*
Lamda 0.458*** 0.42***
Note: *p<0.05, *p<0.01, **p<0.001
(B 9) MF - HIHEFARI SZIEEM ZI HIEYT EN F71)
HEAZH HIETAIZE
Hx(Variables)
OLS SLM SEM OLS SLM SEM
20~30t} QI HIE 11.977** 11.754** 11.938** 85.120™** 82.965™* 85.240***
OfIE A2l 7t 1.192** 0.767** 0.656* 1916* 1.277 1.093
HA 2 X[k &2 0.038** 0.045™* 0.049*** 0.141*** 0.149** 0.156™**
CHstn e -0.040 -0.021 -0.060 -0.105 -0.064 -0.129
ofM Htd -0.076 -0.057 -0.044 -0.413* -0.360* -0315
EXoI8 =8= -3.464 -3.929 -4241 -21.843* —-21.989** -25.170**
H|OHIIE HIE -6.099* -4517* -3.801 —19.447* —-18.035** -16.742*
AEAHEZE E H[Z -5114.7 -127578 -1871.7 22031.1 24534 41085.2
HELZ 2354 16.794** 10.533* 14.637* 39.293* 30.423* 35613*
R? 0.541 0.625 0.662 0.646 0.671 0.691
Log-likelihood —630.52 -62391 -621.71 =717.44 -715.03 -713.58
AIC 1281.05 1269.82 1263.41 145488 1452.05 144717
SC 1305.59 1296.81 1287.96 147943 1479.05 147171
Jarque—Bera 19.657*** 29.024***
LM-Lag 13.038*** 4,509*
LM—Error 13.286™* 6.397*
p(rho) 0.407** 0.247*
Lamda 0.56™** 0.4%**

Note: *p<0.05, **p<0.01, ***p<0.001




TR o180l Y nIx= L EL BM 89

(F 10) BY- Y BSIT=N ZIENT S8 57

ol _7"<_E|EF
HH2(Variables)
OLS SLM SEM OLS SLM SEM
20~30tf Q17 HIE 74407 72.390™* 73.661*** 34.128*** 33383 34 495
OHItE A7HEH7} 1.667 1.057 0873 0.935* 0.559 0.466
HA 2 X6k &2 0.128™** 0137 0.145%* 0.048™* 0.054™** 0.058™**
st Had -0.085 -0.047 -0.094 -0.011 0.013 —0.008
ol F2 -0.388** -0341* -0.302 —-0.238** -0.213** -0.226**
EXoI8 == -20.827* -21.083** -23.811** -7.319 -6.941* —7.247*
H|OHIIE HIZ -16.660* -15.018* -12.761* -7.896* -6.752* -4.804
ANHA=Z GIF HIE 31014.7 11151.2 458495 -23175 -12235 47574
HER3 23544 46318** 36.222™* 47.504** 15.993* 12227 15.193
R? 0.65 0.678 0.701 0.589 0.634 0.666
Log-likelihood -710.76 -708.04 —706.36 -647.76 —-643.98 -641.99
AIC 144153 1438.08 1432.72 1315.53 1309.96 1303.97
SC 1466.07 1465.08 145727 1340.07 1336.96 132852
Jarque—Bera 36.305*** 45517+
LM-Lag 5.174* 6.93**
LM—Error 7.329™* 8.839™*
p(rho) 0.261* 0315**
Lamda 0.422*** 0.489™**
Note: *p<0.05, **p<0.01, ***p<0.001
6. 8°F R EE o] rolulaiA Yepgom ol 3EAA7 o8l
QA A3} o] ZATE ekl T 9L Bl
2 Aol A= tHAEAA] SR A 9] o8 54 sHAct, SAREA B Al 2 FollA= SEM
W} F7HA o] Wis} 2 etelal, X HAEHRA] o] iAo r XAo] FARFGOZ Qx| SEM
2 Agolo] T SO ME JFS BASGL A & FHOE FPAAA o8] JFS 1A 7
WA Q1 A ATE QofshA thaat 2tk S0l gt s A& 4=sgst it
A, RAFAA ] TFAAA o-87F L, Al AR, FZHAGRA Ak 3-3AAA 08 549
od, @4 s 2pEskE sfgo] glom, 2019 T AFol 5 alesto], tfole} Bhg, HFAIL} HIHFA], 3
H| 20209 9] o]-&=Fo]| 74 2o 71 Astiet. & Ui} g F o8 RS BlaEAS KegsEtoint. A
+ % Bk Q15 wErthe 29] ofgto] tha A HEAQL FA1 A= 20~300) §1F H]&o] =11, s
Skl o7 H A SE-S 915 et o s o) F o 8ATE o, FEet thetu et shd
o] 2} Eofual ik, ol2fgt Afol= F-FAAA o] 3, EA089] &5}, T1ejal oftER AE A Y
$70) 8 B WS W UELNES L A 0 42 ZBAWA olfo] WaS Uehirk, =2
Fouio £9 5o ATt 2RANA olgel Wsl  BAXLE Eee 8410 2942 20-3000 A7 vl
2 sfjAe 4= drk o] a1, thFaF o] 8A7F Eom, ok sk
A, SEAA ol§ AR ek 314 #} 4, X089 3}, opftEA]S T1E]al thoja 1t
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