J. Korean Soc. Transp. Journal of Korean Society of Transportation
Vol.32, No.6, pp.638-650, December 2014 pISSN : 1229-1366
http://dx.doi.org/10.7470/jkst.2014.32.6.638 elSSN : 2234-4217

El0| Cist TAIEA2] A0]: M2 EME SMeE

AT - MSF - ULR - UBA®
MEdsta FAAAE SR 2 9%

Effects of Urban Environments on Pedestrian Behaviors:
a Case of the Seoul Central Area

KWON, Daeyoung - SUH, Tongjoo - KIM, Soyoon - KIM, Brian Hong Sok*
Program in Regiona Information, Department of Agricultural Economics and Rural Development,
Seoul National University, Seoul 151-921, Korea

Abstract

The objective of this study is to identify the causes of pedestrian volume path to the destination by investigating the
influential levels of regional and planning features in the central area of Seoul. Regiond characteristics can be classified
from the result of the andlysis and through the spatia characteristics of pedestrian volume. For globd scale andysis,
Ordinary Least Squares (OLS) regression is used for the degree of influence of each characteristics to pedestrian volume.
For the local scde, Geographicaly Weighted Regression (GWR) is used to identify regiona influentia factors with
consideration for spatial differences. The results of OLS indicate that boroughs with transportation facilities, commercia
business digtricts, universities, and planning features with education research facilities and planning facilities have a
positive effect on pedestrian volume path to the destination. Correspondingly, transportation hubs and congested aress,
commercia and business centers, and university towns and research facilities in the Seoul central area can be identified
through the results of GWR. The results of this study can provide information with relevance to existing plans and policies
about the importance of regiona characteristics and spatial heterogeneity effects on pedestrian volume, as well as
significance in the establishment of regiona development plans.
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Table 1. Spatial autocorrelation test result on pedestrian volume
Moran's | Index P-value
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Variables Definition Mean Max Min Std. Devi.
Independent Variable
P.V. Rate (%) Pedestrian Volume Rate which arrives at each 0.769231  2.975886  0.167004  0.422928
administrative dong.
Explanatory Variables
Regional Resi Areas which are used as residential function. 0.363080  1.780674 0 0.254590
Features Comm Areas which are used as commercial & business function. 0.111029  0.845243 0 0.132508
(km?) Tran Areas which are used as transportation facilities. 0.170188  1.162799  0.007682  0.146021
Univ Areas which are used as universities 0.037981  1.066073 0 0.123755
Planning Educ_Rese  Areas which are used as education & research facilities. 0.034680  0.158574 0 0.031787
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Figure 1. Spatial distribution of pedestrian volume rate
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Table 3. Results of OLS model

Robust Robust

Variables Coefficient Std. Error t-statistic t-value L VIF
t-statistic t-value
Constant 0.37782%** 0.05652 6.68414 0.00000 6.31487 0.00000 -
Resi 0.06030 0.12458 0.48404 0.62922 0.33558 0.73777 1.39425
Comm 1.17371%%* 0.24324 482538 0.00001 499213 0.00000 1.43976
Tran 0.36607* 0.24263 1.50874 0.13393 1.69531 0.09255 1.73969
Univ 1.34229%%* 0.21978 6.10738 0.00000 3.09763 0.00242 1.02532
Educ_Rese 3.09508*** 0.93852 3.29783 0.00128 3.17370 0.00191 1.23346
Planning 3.05155%** 1.13038 2.69958 0.00792 2.83646 0.00534 1.14353
N 130 R? 0.50384
AlCc 71.25980 Adjusted R? 0.47963
*, %% %% indicates a statistically significant p-vale (p<0.1, p<0.05, p<0.01)
Since Koenker (BP) test statistic is statistically significant, each coefficient” s statistical significance are judged by Robust t-value.
If explanatory variable’ s variable inflation factor(VIF) value is over 4, multicollinearity should be considered.
Table 4. Diagnostic of OLS model
Test Test Statistic Probability (p-value)
Joint F Test 20.816994 Prob(>F), (8, 121) degrees of freedom 0.00000%**
Joint Wald Test 112.170518 Prob(>chi-squared), (8) degrees of freedom 0.00000%**
Koenker (BP) Test 23.071941 Prob(>chi-squared), (8) degrees of freedom 0.00077%**
Jarque-Bera Test 2.213585 Prob(>chi-squared), (8) degrees of freedom 0.33062

* %% %% indicates a statistically significant p-vale (p<0.1, p<0.05, p<0.01)

When Koenker (BP) statistic is significant, the relationships modeled are non-stationary(or heteroskedasticity).
When Wald statistic is significant, the study model secure significance.

When Jarque-Bera statistic is significant, model predictions are biased(residuals are not normally distributed).
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oqu|gE B3l 23 I A BAKeE fonEs
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o] wj¢- Fdlth= A& 2 @rt(Lee and Shim, 2011).
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Table 5. Results of GWR model
. Coefficient
LD Mean Max Min Std. Devi.
Constant 0.33633 0.43288 0.25076 0.04630
Resi 0.09324 0.69227 -0.28452 0.25405
Comm 1.00836 1.56202 0.0249% 0.36270
Tran 0.80341 3.04680 -0.38277 0.91013
Univ 0.95443 1.97148 -0.35672 0.75762
Educ_Rese 3.50299 5.80960 1.34563 1.02006
Planning 1.24478 436715 -1.63622 1.99175
Local R? 0.55928 0.71863 0.29465 0.12172
R? 0.68208
Adjusted Rr? 0.59872
AlCc 54.213064
Kernel Function Bi-square
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Table 6. Comparison between OLS & GWR model's results

Effects of Urban Environments on Pedestrian Behaviors. a Case of the Seoul Central Area

) GWR Model
G OSLe Mean Max Min Std. Devi.
Constant 0.37782%** 0.33633 0.43288 0.25076 0.04630
Resi 0.06030 0.09324 0.69227 -0.28452 0.25405
Comm 1.17371%%% 1.00836 1.56202 0.02496 0.36270
Tran 0.36607* 0.80341 3.04680 -0.38277 0.91013
Univ 1.34229%** 0.95443 1.97148 -0.35672 0.75762
Educ_Rese 3.09508*** 3.50299 5.80960 1.34563 1.02006
Planning 3.05155%** 1.24478 436715 -1.63622 1.99175
Local Rr* S 0.55928 0.71863 0.29465 0.12172
R? 0.50384 0.68208
Adjusted Rr* 0.47963 0.59872
AlCc 71.25980 54.213064
Moran's | Index of Std. 0.07442* -0.04147
Residual (p-value) (0.05681) (0.43376)
Kernel Function - Bi-square

* *% %% indicates a statistically significant p-vale (p<0.1, p<0.05, p<0.01)
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