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Abstract : This study deals with actual commuting distance and influence of risk factors depending on commuting distance and mode in
order to reestablish actual commuting zone of primary school students. Data mining analysis(CHAID) was applied for this
reestablishment using survey results from 6,927 primary school students in Seoul Metro. Six risk factors; convenience level of
commuting path condition, convenience level of road crossing condition, vehicle speed on commuting path, segregation level between
commuter and vehicle, congestion level of commuting path, and public security level and two mode; walking and cycle are considered in
the analysis. As the results of CHAID analysis, commuting distance was divided into four zones; Internal Zone(0.49 1km under), External
Zone(0.492 ~ 1.492km, 1.493 ~ 2.699km), Commutable Zone(2.70km over), and awareness level on safety is declined as commuting
distance is increased. The risk factor affecting on safety is recognized differently by students depending on commuting distance and
mode. For students commuting by walking, vehicle speed on commuting path and convenience level of commuting path condition are
recognized as the prime risk factor within Internal Zone and Commutable Zone, respectively. For students commuting by cycle,
convenience level of road crossing condition and vehicle speed on commuting path are recognized as the prime risk factor within
Commutable Zone. Analysis results show that improved plan and program for commuting path for primary school students are required
considering actual commuting distance and method.

Key Words : school road, influence of safety on school road, classification of commuting distance, data mining(CHAID)
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Table 1. Variables composition for empirical analysis on
school road safety

Variables Survey Items (index) Scales
Dependent Variable |Integrated Safety Cognition Ratio
Respondent Gender(0=Schoolboy, 1=Schoolgirl) | Nominal
@ |Grade (1~6) Ordinal
Commuting Mode
(1=Walk, 2=School Bus, 3= Parents| Nominal
Vehicle, 4= Bicycle)
Commute
Behavior |Companion or no
3) (1=Together with Adults, 2=Together| Nominal
with Friends, 3=Alone)
Commuting Time(min) & Distance(m)| Ratio
I t
r}\(/igﬂzr;?:sn Accident |Accident Type
Feature |(1=Alley, 2=Crossing Accident, Nominal
(1) 3=Jaywalking , 4=Stopped Vehicle )
Walking Convenience, Crossing
ltemized Convenience, Vehicle Commuting Interval
Safety (6) Speed, Segregation of Pedestrian and (Tpoints)
ty Vehicle, Commuting Congestion, p
Public Security
Additional |ltemized Safety(Cycle), Interval
Variables |Max Commuting Distance(m) (7points)
13 INo. of Crossing Point Ratio
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Fig. 1. Visualization on guestionnaire items(Possible traffic accident type)
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Table 2. Descriptive statistics of commuting distance to
school

Division Mean Min Max Median
Commuting | 70760 | g71m | 3200m | 8165m
Distance

Note) Max Commuting distance(3,200m) is Ratio of less than 1.5%
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Division Convenience Crossing convenience | Vehicle commuting Segregation between Commuting congestion | Public security
(W1) (W2) Speed(W3) pedestrian and vehicle(W4) (WS) (W6)
Walking 4.04 428 2.87 3.90 426 420
Division Convenience Crossing convenience | Vehicle commuting | Segregation between cycle | Commuting congestion | Public security
B (B2) speed(B3) and vehicle(B4) (BS) (B6)
Cycle 3.04 3.86 244 4.09 2.56 5.12
150 Integyated Scfety Score
Node 0
Mean 5284
3000 St Dev 7043
N 540
% 1000
2,500 Predicted 5284
T
2000 Commuting Distance
Ad). P-value = 0.000. Chi-square=81.652
df1=3,df2=5437
1.500 |
[ | I 1
1.000 <=0.41 (0.42,1492) (1.493 26%9) >270
| 1 1 ]
Node 1 Node 2 Node 3 Node 4
500 Mean 6778 Mean 58% Mean “n Mean 4082
St Dev 7229 St Dev 7210 St Dev 6.462 St Dev 5723
N 350 N 1125 N 439 N 3%
o 1 n 21 31 4 51 61 71 8 91 101 111 121 131 141 151 : Jicted %SIB : icted zsg:? : Jicted mil 2, Jicted %z‘gu

Fig. 4. Distribution characteristics of commuting distance.
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Table 4. Comprehensive classification of results(data mining)

Node No. | Classification rule | Level of safety Description
1 < 0.491 Km 67.78 Internal school zone
2 0.492~1.492 Km 58.56 External school zone
3 1.493~2.699 Km 4421 School commutable
zone
4 > 2.700 Km 40.82 (Mean=42.52)

Note) F Value=37.739 , Sig=0.01, Post-analysis were categorized into
three groups
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Table 5. Results of correlation analysis(Walking)
ltems Potential independent Zone type
variables Entire |Internal | External | Commutable
Walking convenience 0.6127[0.5717 | 0.615” | 0.681"
Crossing convenience 0.638"0.551 | 0.602" | 0.611"
Risk |Vehicle commuting speed | 0.468™ | 0.652" | 0.4117 | 0.421”
on
school Segregat}on of pedestrian 0465 105127 | 0.4527" | 0.413"
road |and vehicle
Commuting congestion 0.58270.551 | 0.531 | 04417
Public security 0.5957[0.4857 | 0.575" | 0.652”
Table 6, Results of correlation analysis(Cycle)
[tems Potential independent Zone type
variables Entire |Internal |External | Commutable
Biking convenience 0.520" | 0.485™ | 0.523" | 0.579"
Crossing convenience 0.542" 0.468" | 0.512 | 0.519”
Risk |Vehicle commuting speed | 0.698" | 0.654™ | 0.649™ | 0.658"
on
school |Segregation of cyclist and| § 395* | 435" | 9384 | 0351
road |vehicle
Commuting congestion  |0.695 | 0.568" [0.651""| 0.675"*
Public security 0.306" | 0312 | 0.389 | 0.354
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Table 7. Comparison on standardized coefficient of Walking risk variables by types

Division Walking convenience | Crossing convenience | Vehicle commuting speed Sep arfition betwegn CommutAing Public security
(type) pedestrian and vehicle congestion
Internal 0.287 0.243 0.316 0.309 0.289 0.190
External 0.275 0.278 0.274 0.333 0.314 0.255
Commutable 0.320 0312 0.271 0.319 0.366 0.274
Influence section 2(_);/1(6; I;ZO%?;E?EZI under 0.49%km no relation I;?%?;g:ézl IEZO%?S;I;ZI

Note) Verification overall of influencing risk model :
factor(VIF) = 1.19~1.53

Goodness of fit test(R) = 0.88~0.89, Significance test(t-value) =

= 7.13~11.45, Variance inflation

Table 8. Comparison on standardized coefficient of Cycle risk variables by types

Division Biking convenience | Crossing convenience | Vehicle commuting speed Sepa}‘ation betwgen CommutAing Public security
(type) cyclist and vehicle congestion
Internal 0.250 0.231 0.363 0.319 0.275 0.265
External 0.278 0.255 0.335 0.375 0.397 0.285
Commutable 0.353 0315 0377 N/A 0.361 N/A
Influence section 2;0%?3?1221 l:f)o%?srg?]til Zoylfrrn no relation I;;O%?SYI;%I:;] under 0.49%km

Note) Verification overall of influencing risk model :
factor(VIF) = 1.11~1.63
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Goodness of fit test(R) = 0.81~0.79, Significance test(t-value) = 6.24~10.54, Variance inflation
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