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ABSTRACT
PURPOSES : This study is to develop ISM for potential risk factor in School Zone.

METHODS : Based on the literature review, the Analytic Hierarchy Process (AHP) has been used most widely. However, it is difficult to
apply in practice because the AHP results have the characteristics of the independence between each element and the interlayer can not explain
the interrelationship. The Network Analysis Process (ANP) is possible to analyze the relationship between the elements and the network
through the feedback. But, the reliability of the analysis fall because of complicated pair of comparison, also it is difficult to solve the super
matrix. In this study, the complicated relationship between each element is inquired through the Interpretive Structural Modeling (ISM).

RESULTS : The methodology of ISM is developed to remove the children’s potential risk factors in school zone.

CONCLUSIONS : 1t is possible to remove the children’s potential risk factors from low level to high level step by step and improve safety.
Through this, risk factors can be removed from the low-level, and upper-level will automatically improve.
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Fig. 1 The Movement of Children’s Traffic Accidents
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Background and purpose

l

Literature review

- The study of school zone
- The study of AHP, ANP & ISM

l

Issue and Method

)

Survey

- Research in the actual condition
- Potential risk factors

)

Set the relation between factors

)

The structure modeling using ISM

J

Conclusion and Future research

Fig. 2 The Study Flow
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Table 1. A Comparison of Analysis Methodology
AHP ANP ISM
8
AHP M:TP T -
Y 1 ‘m
. ’—'—1 . —— --Level3
Basic T P Quantitative Qualitative N
Structure —— = = s | |2 il
[ [ | [ 1
1
0 | ®
L] CCE ] e
— Transverse structure — Network structure — Longitudinal structure
— Tree structure = Mutual feedback = Mutual feedback
Main . — Mutual dependence between the |- Mutual dependence between
— Mutual independence between
Contents the factors factors the factors
o — Priority between the factors — Correlation between the factors
— Priority between the factors ) o
— Complex analysis — Priority in steps
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Table 3. The Survey Contents about School Zone

Contents Remark

General | Age . )
information | Commuting time

— Commuting method
— Whether the commuting time
at the School Zone is safe
. o The factors
Unsafety |— Risk situation in the of the
factors commuting time at the .
children
School Zone
— Contextual risk factors
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Fig. 3 Potential Risk Factors in School Zone
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Table 4. Potential Risk Factors in School Zone

Potential Risk Factors

Vehicle stopping behavior

Moving vehicles

No safety assistant

Arterial Road
Vehicles

Bus & Bicycle

Heavy traffic

Moving vehicles

Heavy traffic

No pedestrian way

District Road :
Parking car

No safety assistant

D a2~ OIN|—=

Vehicles

4. AR 201 7+ HALH

4.1, X319 712
ojglo] Koo oA o

A 55@94 L= —‘3—"3%‘& ojdo]

o
=
o

o
0
fllo
-
BN
Lo
ot
ok
N

<%

N

oot ﬂ.l'iEjQ,

FN
_t
%
ki
i
rﬁ
;
of
ook
tlo
N et
fr
o @ |r
o oo
foth N fo o ko 2

H oA e
o~ M 12 o
o =
o 2=
2 3
L
10
M =
%
o.i'ir_ﬁ
f o
=
B ——
* B
?ﬂ&mlmn
4
po P

o ™ o do fr

i

b
x0
rir
o
i

e ZPISM)= 4853t

=
nx
(24

o
Boot

)
M
o

r =
o
o
-1
rir
)

12
Oiﬂ‘ R

?19] Delphi”|¥&
2 ARt Aw71e 60% ©1%
Arow oeke A ghu mhus
= 1 mRke] Aol 09 k= Fske AL=E A4

%
i
e
e Ml
(@]




ghoh(o] 35 9], 1999).

R H$ =
bH = $-m| o] K27t f%%
o, O A3 BAPHe 1T Foz B
AGAA = AFRA Y, o]sdhe AR, M=

111; = =
0] 57 So GRS vNA gom 0 o e 2
= Ao 2

Table 5. Identification of the Relation One to One
[Arterial Road]
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Table 7. Adjacency Matrix [Arterial Road]

Potential Risk Factors 1 3|4|5]|6
Vehicle stopping behavior| 1 | 1 0Oj1]0]0
Moving venhicles 2 |1 110101

No safety assistant 3 |1 1 1 11010
Vehicles 4,0(0]0|1T]0]O0

Bus & Bicycle 5/0(0]0]|1 110
Heavy traffic 6 | 1 1101101
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Table 6. Identification of the Relation One to One
[District Road]

Potential Risk Factors 1 2 3 4 5 6
Moving vehicles 1 1 0 0 1 0 1
Heavy traffic 2 1 1 0 1 0 1
No pedestrian way | 3 1 1 1 1 0 1
Parking car 4 0 1 0 1 0 1
No safety assistant | 5 1 1 1 1 1
Vehicles 6 Oj0|0]0]O0 1

5. ISM X3} B2

5.1. 2MaHd

QoA g 917 2913 111 il elgh 1A o
Yt That ge sk Ato] o ot

Potential Risk Factors 1 31415
Vehicle stopping behavior| 1 | 1 |0 | 0| 1]0]| 0
Moving vehicles 211110111011
No safety assistant 3|1|{1,1]1,0]0
Vehicles 4 ,0|]0|0|1]0]O
Bus & Bicycle 5(0(0]0]1]1]0
Heavy traffic 6 | 1 110101
Table 8. Adjacency Matrix [District Road]
Potential Risk Factors 112|3|4|5]|6
Moving vehicles 1117010101
Heavy traffic 21 (1 ]0[1]0]1
No pedestrian way 3111 1101
Parking car 410(1]0]1]0]1
No safety assistant 510111 1
Vehicles 6/ 0[0|]0]0]|O0]1
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Table 9. Reachability Matrix [Arterial Road]
Potential Risk Factors (M?) 112(3|4|5]|6
Vehicle stopping behavior |1 |1 ]0]0 (2|0 |0
Moving vehicles 213120402
No safety assistant 3(13[2|114]0]1
Vehicles 4,/0|0|0|1[0|O0
Bus & Bicycle 5/0/0|]0|2]1]0
Heavy traffic 613|204 |0)|2
Table 10. Reachability Matrix [District Road]
Potential Risk Factors (M?) 1123 5|6
Moving vehicles 1121310 0|7
Heavy traffic 2141510 0|1
No pedestrian way 3718|111 0]16
Parking car 4131405018
No safety assistant 51883 (121 |17
Vehicles 6/0/0|0|0|0]1
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Table 11. Reachability set, R(S;) [Arterial Road]

R(S)
S, S,

1 2 3 4 5 6
1 1 0 0 1 0 0
2 1 1 0 1 0 1
3 1 1 1 1 0 1
4 0 0 0 1 0 0
5 0 0 0 1 1 0
6 1 1 0 1 0 1

Table 12. Antecedent set, A(S) [Arterial Road]
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Table 15. Intersection of Reachability set &
Antecedent set [Arterial Road]

Si, S; R(S) A(S) R(S)NA(S)=R(S)
" AS) 1 1,4 12,36 1
1 2 3 4 5 6 2 12,46 236 2,6

1 1 1 1 0 0 1 3 12,346 3

2 0 1 1 0 0 1 4 4 12,3456

3 0 0 1 0 0 0 5 45 5

4 1 1 1 1 1 1 6 1246 23,6 2,6

5 0 0 0 0 1 0

6 0 1 1 0 0 1 ol 5o EEH =R} Y A 255t

Table 13. Reachability set, R(S) [District Road]

R(S)
S, S;

1 2 3 4 5 6
1 1 1 0 1 0 1
2 1 1 0 1 0 1
3 1 1 1 1 0 1
4 1 1 0 1 0 1
5 1 1 1 1 1 1
6 0 0 0 0 0 1

Table 14. Antecedent set, A(S) [District Road]
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Fig. 4 ISM for Potential Risk Factors in
A Elementary School
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Table 16. Intersection of Reachability set &
Antecedent set [District Road]

iy S; R(S) A(S) R(S)NA(S)=R(S)
1 1246 12345 124
2 1246 12345 124
3 1,2,3,4,6 3,5 3
4 1246 12,345 124
5 1,2,3,45,6 5 5
6 6 6 6
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4 |3 No safety assistant | g | eyel of Risk Faciors

Fig. 5 ISM for Potential Risk Factors in
B Elementary School
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