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Model of influencing factors for safety attention attenuation
of miners with ISM coupling ANP

XING Baojun, TANG Shuiqing, LI Naiwen, NIU Lixia

(Institute of Business Administration, Liaoning Engineering Technology University, Huludao Liaoning 125105, China)

Abstract; In order to reduce the occurrence of coal mine accidents, from the perspective of " vertical process view" , a model
of influencing factors for safety attention attenuation of miners was established by introducing into the control space of miners
“safety attention, the allocation space of safety information and the results space of safety behavior. Firstly, an influencing
factors system for safety attention attenuation of miners was established based on the literature research, which included 12
indexes in total. Secondly, a threedevel hierarchical directed graph for safety attention attenuation of miners was constructed
by using the interpretative structural modeling (ISM). Finally, a weight model of the influencing factors for safety attention
attenuation of miners was established by using the analytic network process ( ANP) method, and it was solved with the help
of Super Decision (SD) software. The results showed that the safety self-control, behavior custom, working load, risk re—
sponse and stimulation frequency of safety information were the surfacedevel direct influencing factors,, while the safety cogni—
tion, working requirements, operation environmental characteristics, change variety of safety information and risk perception
were the middleevel indirect influencing factors, and the management mode and the stimulation intensity of safety informa—
tion were the deepdevel fundamental influencing factors. The main influencing factors included the safety cognition, safety
self-eontrol, behavior custom, management mode, stimulation frequency of safety information and risk perception.

Key words: miners; safety attention attenuation ; influencing factors; interpretative structural modeling (ISM) ; analytic net—
work process ( ANP)
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Fig.1 Miner safety attention attenuation influencing

factors index system
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Fig.2 Miners safety attentionattenuation ISM model
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Fig.3 ANP structure of miners safety attention attenuation
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Fig.4 ANP model of miners safety attention attenuation
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Table 1 Unweighted matrices of miners safety attention attenuation mechanism

S Sy Ss Sy Ss S6 S7 Ss Sy Sio Sui Sip
Sy 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 1. 000 0. 000 0. 200 0. 000 0. 000 0. 000
S, 0.333 0. 000 0. 000 0. 000 0.320 0. 208 0. 000 0. 000 0. 000 0. 000 0. 750 0. 000
S3 0. 667 0. 000 0. 000 0. 000 0.558 0. 661 0. 000 1. 000 0. 000 0. 000 0.250 0. 000
Sy 0. 000 0. 000 0. 000 0. 000 0.122 0.131 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Ss 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 800 0. 000 0. 000 0. 000
Se 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
S, 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Sg 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 1. 000 0. 000 0. 000 0. 000
Sy 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
S0 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 1. 000 0. 000 0. 000 0. 000 0. 000
Su 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 1. 000 0. 000 1. 000 0. 000 0. 000 0. 000
Sio 1. 000 0. 000 0. 000 0. 000 0. 000 1. 000 0. 000 1. 000 0. 000 0. 000 1. 000 0. 000
F2 W IREFENFENERIMBIERE
Table 2 Weighted super matrices of miners safety attentionattenuation mechanism
Sy S, S3 Sy Ss Se S7 Sg Sy Sio Sii Siz
S, 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 200 0. 000 0.023 0. 000 0. 000 0. 000
S, 0. 067 0. 000 0. 000 0. 000 0.320 0. 042 0. 000 0. 000 0. 000 0. 000 0. 188 0. 000
S3 0.133 0. 000 0. 000 0. 000 0.558 0.132 0. 000 0.117 0. 000 0. 000 0. 063 0. 000
Sy 0. 000 0. 000 0. 000 0. 000 0.122 0. 026 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Ss 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 094 0. 000 0. 000 0. 000
Se 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
S, 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Sg 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.614 0. 000 0. 000 0. 000
Sy 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Sio 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.614 0. 000 0. 000 0. 000 0. 000
Si 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 800 0. 000 0.268 0. 000 0. 000 0. 000
Sia 0. 800 0. 000 0. 000 0. 000 0. 000 0. 800 0. 000 0.268 0. 000 0. 000 0. 750 0. 000
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Table 3 The limit hyper matrix of the mechanism of miners safety attention attenuation

S, S, S; S, Ss Se S5 Sg So Sio S S
S, 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 100 0. 000 0.012 0. 000 0. 000 0. 000
S, 0. 067 0. 000 0. 000 0. 000 0.320 0. 042 0.082 0. 000 0.041 0. 000 0. 188 0. 000
S3 0.133 0. 000 0. 000 0. 000 0.558 0.132 0. 038 0.117 0.072 0. 000 0.063 0. 000
Sy 0. 000 0. 000 0. 000 0. 000 0.122 0. 026 0. 000 0. 000 0. 006 0. 000 0. 000 0. 000
Ss 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 047 0. 000 0. 000 0. 000
Se 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
S 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Sg 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.307 0. 000 0. 000 0. 000
So 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
Sio 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0.614 0. 189 0. 000 0. 000 0. 000
T 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 400 0. 000 0.134 0. 000 0. 000 0. 000
St 0. 800 0. 000 0. 000 0. 000 0. 000 0. 800 0. 380 0.268 0.192 0. 000 0.750 0. 000
*4 WIRLEFBRNRBBZMWEZNESHF
Table 4 Miners safety attention attenuation mechanism weight and order of influence factor
Sy S, S3 S, Ss Se S; Sg So Sio Si S
AE 0.193 0.104 0.227 0. 026 0.014 0. 009 0.112 0.032 0.011 0. 099 0. 094 0.079
HEF 2 4 1 9 10 12 3 8 11 5 6 7
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