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Abstract; In order to achieve a more comprehensive and effective investment in coal mine safety,
aiming at the influence of psychological and behavioral factors of decision makers on safety input decisions,
a regret theory-CBDT safety input decision model was established. By analyzing the applicability of CBDT
in coal mine safety input, safety input decision-making index system was established from two aspects of
safety input and safety output, based on improved DS evidence theory and the evaluation of experts, and

the weights of each indicator were calculated. In the CBDT perspective, based on regret theory, the

# SCEESNS :1003-3033(2024) 12-0016-08;  Wicka H I :2024-06-11;  1&H H i :2024-09-13



24110000220001

12 3

1125 Z4&)1]. tbd

ZARIN G HET DS R -5 IS R4 B R BRI 5T - 17

comprehensive perceived utility of each scheme was calculated, and the optimal safety investment scheme

was selected according to the comprehensive perceived utility. The result shows that in the process of safety

input, policymakers pay more attention to safety facilities and safety technology input, and policymakers

will try to avoid safety input schemes with unsatisfactory safety output. The model is based on historical

safety investment cases and combines the subjective psychology of decision-makers, it helps select the

optimal safety input scheme, makes safety investment decision-making more objective and scientific.
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Table 1 Mine safety input alternatives
LApUWIES LRI AL BAABRBA L] ERYFHRALY LAV L]

1(T}) 0.156 0 0.4526 0.098 3 0.293 1

2(T2) 0.1311 0.558 7 0.091 0 0.219 2

3(T) 0.120 8 0.526 4 0.109 9 0.2429

4(Ty) 0.145 8 0.479 6 0.106 2 0.268 4
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Table 2 Historical safety input ratios schemes and safety output indicator information
iy S LA ERYFR LAV $ﬁié§ﬁj 3 T v
A LA A LGB NEA A LB ik J oo it
2012(7,) 0.109 9 0.480 2 0.092 1 0.317 8 285.3 140
2013(T,) 0.129 7 0.509 3 0.096 1 0.264 9 266. 4 157
2014(T,) 0.123 8 0.567 2 0.091 8 0.217 2 316.5 143
2015(T,) 0.1511 0.413 3 0.1127 0.3229 352.3 145
2016(Ts) 0.142 1 0.458 2 0.1155 0.284 2 275.2 130
2017(Ty) 0.154 0 0.447 8 0.097 3 0.301 0 223.4 142
2018(T,) 0.1352 0.480 6 0.095 9 0.288 3 324.0 120
2019(Ty) 0.1322 0.487 2 0.103 6 0.277 7 213.0 100
2020(Ty) 0.113 3 0.5412 0.099 3 0.246 2 384.4 110
2021(T,,) 0.123 2 0.390 0 0.1255 0.3613 303 125
2022(T,,) 0.1315 0.450 2 0.098 3 0.320 1 251 130
2023(T,,) 0.118 0 0.525'1 0.089 6 0.267 4 306. 4 125
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Table 3 Evaluation set and fuzzy evaluation values
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Table 4 Evaluation results of third-level indicators of safety input
Rt 4?%1 LK2 LX3 45‘%4 LRS
C, | [Hy10.8;{H,10.2 [H,},1 {H;10.5;1H,10.5 | [H;},0.6;{H,},0.4 | [H,},0.2;{H;{0.8
C, | {HJ0.5;{H;10.5 | {H,},0.6;{Hs{0.4 | {H0.6;{Hs{0.4 | {H % 4;1H;10.6 [Hs}1.0
Cn | 1H,10.2;1H,10.8 {H,}0.5;{H,10.5 {H,}1.0 {H,}0.3;{H,}0.7 {H,}0.5;{H,10.5
Cy {H %05 {H,10.5 #H‘HO {H,10.3;{H,10.7 {H1.04 H,}0.6 {H,10.6; | H }04
Cis %H4‘O8 {H10.2 {H,10.4;{Hs10.6 {H,10.7;{H10.3 {HHO {H,10.5;{H!0.
C,, {H,10.7;{H,{0.3 {H,11.0 {H,10.5;{H,10.5 {H,10.8;{H,10.2 {H,} 0.6;{H4}0.4
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C, | [H,10.2;{H,}0.8 {HJ041H}Q6 {H,}0. }04 {H,10.5;{H,10.5 [H,}1.0
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Cy | [H,10.65{H 0.4 {H,10.5;{H,}0.5 {H 1 1.0 {H,}0.2;{H}0.8 [H,10.3;{H,}0.7
C, | [H,10.5;{H,}0.5 {H,10.4;{H,}0.6 {H,11.0 {H,}0.7;{H,}0.3 {H,}0.63{H,}0.4
C, | [H10.2;{H,}0.8 {H,11.0 {H,10.5;{H,}0.5 {H,10.4;{H,}0.6 {H,10.3;{H,}0.7
Ch | 1H,0.6;{H, 0.4 {H,11.0 {H,}0.5;{H,}0.5 {H,}0.7;{H,}0.3 {H,10.4;{H,}0.6
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Jam LHK6 %%7 LK 8 LH9 L 10
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C, | {H}0.3;{H}0.7 %Hﬂ&ZﬁH%QS {H,10.4;{H,}0.6 {H,10.5;{H,}0.5 {H,}0.7;{H,}0.3
Ch | [HJ0.7;{H}0.3 {H,10.4;{H,}0.6 {H,10.6;{H,}0.4 {H,10.8;{H,}0.2 {H,10.8;{H}0.2
C. | [H10.7;{H,}0.3 {H,}0.4;{H,10.6 {H,10.6;{H,0.4 {H,10.4;{H,10.6 {H,10.8;{H,}0.2
Cs | [H,10.65{H 0.4 {H,10.8;{H}0.2 {H,10.8;{H}0.2 {H,}0.7;{H}0.3 {H,}0.5;{H10.5
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C, | {H,}0.2;{H,}0.8 {H,}0.7;{H,}0.3 {H,10.5;{H,10.5 {H,10.6;{H,}0.4 {H,10.3;{H,}0.7
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Table 5 Second-level indicators of safety input evaluated the fusion results and their weights

LA AlEIEY PPAGSE R B
B, {H,10.640 3; {H,}0.359 6; { H;}0.000 1 0.428 0 0.213 1
B, {H,}0.052 0;{H,}0.943 5;{H,}0.004 5 0.509 5 0.253 7
B, {H,10.374 2; {H,}0.625 1; {H;}0.000 7 0.374 7 0.186 5
B, {H,10.051 6;{H,}0.878 6;{H,}0.069 8 0. 696 4 0.346 7

LA BRI IN ZeHARTEA . rmm AR U EZ 2 HEENE o =
YA BN L 2R AR E o, (0.5320,0.468 0) .
(0.213 1,0.253 7,0.186 5,0.346 7) . [& 3, {3
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2.2 EFFEEEL-CBDT REBNREITE T, Ty, Tiof o

MG 2 A= (10)—X (12) IS B s
RN EH G ik AR B I ZAUE, B
I 6, MR 6 F=L(13) RAIFHE LT H
B 0. 48, HEBR I ZARMRIEE /N T 0. 48 (14 542
RN ZEHI PR EMOE R TEEET 0. 48 1))
N R GB, LU T A 553 T R A A
RHIE, HR1VMEMEGEN T, T,, T,, Ts,
T,, T,, Ty, T, | ; T2 WL MWEGIEN| T,,T,,
T,, Ty, Ty, T ! s HRIMIEMWEBIER| T,, T,,
To, Ty, Tyl s HEAWERIREBIEN| T,, Ts, T,

A 2 A (16) THHEAS 3] 2012—2023 44
A7 R w, = (0.636 0, 0.834 3,0.563 8,
0.469 1, 0.585 3, 0.844 6, 0.351 7, 0.532 0,
0.082 1,0.457 9,0. 660 4,0.447 4) ,

AR 24 th O, 20 (17) FIa (18) AR 4%
AEALRGIE WS vl 0, U, ot e
B E A AR DN LTI =R (55 Rh X e |
TR A P XU | AR 7= R BT Y & 2 DA S R 4
R B kR K XU Rk R AL o =
0.8, Hi&LET,

R6 NMERERANLGIARESEFTRBMUE

Table 6 Similarity of historical safety input ratio scheme to the alternative

bR T, T, T, T, T

T7 TS T9 TIO Tl 1 Tl 2

Ay 0.4887(0.5044|0.1683 |0.5498 | 0.6941|0.9042|0.7336|0.6034|0.3169|0.147 7 |0.688 1 |0.3847

A; 0.3635|0.6872|0.8737(0.1500|0.3401|0.3044|0.5448 | 0.5715|0.621 4 |0.1154 0.468 0|0.6113

A, 0.3610]0.6352|0.5856(0.2641|0.4495|0.2619|0.4455|0.5854|0.7563|0.217 3 |0.3440|0.679 7

Ay 0.4053{0.6252|0.2086 (0.4163 | 0.6821|0.5403|10.6822(0.7747|0.394 8 |0.0556|0.4436|0.483 0

®7 REFHERBANKA

Table 7 Security output results perceived utility

fabr T, T, T, T, T, T, T, T, T, T, T,
U! 0.2221] 0.416 6 0.0653 | 0.2462 | 0.763 6 |-0.096 6| 0.149 6 — 0.345 2 —
U — 0.5733 | 0.2815 — — — -0.065 1| 0.1477 |-0.461 8 — 0.0517
v — 0.5300 | 0.188 7 — — — — 0.1513 |-0.562 0 — 0.057 5
U — 0.516 4 — — 0.2420 | 0.4563 |-0.089 8| 0.192 1 — — 0.035 4

IR 6.3 7 M (19) HH5H 4 ik 4%
AT RAR . V (T)) = 0.408 8, V (T2)
=0.134 9,V (T3)=0.1127,V (T}) =0.357 0, H
WA 4 MR LR ATENHEFAT, > Ty >
To > Tyo T Ty WM EEHANTTE LA FIT L
I8 T) AT 2B, W= HsUHE
2021 4EA4E A7 dR/ N, R 3 230 2021 4F /)2 42
BEATT ZE77 A S R O B A D3R A i A o e 3R
Bk Rkt S 2021 AFL SR AT ZHUMTE,
R P 3 5 I M Rkt O BRAT Ay DR 28 % Do 7 A 1) 52
M, JEHEHLE -CBDT &2 A PR BRI 25 3| T
PR o AR P PSR B 0 BRAT SR X D SR I 2 ), B oK
Ay Ak A BN 5 B ST

3 4

1) #F CBDT M& &8 A RM% a7l

2 AR, BEE R 2 A — PR TE bR .6 > )
DRAEARAN 21 > =R Habn, 2T 10 LRSS
WP, SR FH B R By DS JIE 5 BRIE , AR A5 H8 B AL
2 [ oy v s e A N WA SR S e o 0 L 7S
BHEARBA

2) JEHHIE -CBDT He o B RLEE X Yo 35 0
TAHEZENE BAA RN LR AYSR S,
T o M 5 U 3R 2R 2 W e SR A ot AR N 245 2R ™

AT SUNEE S o v NE S UIIRS P73 S e SO UL Y 1

G LT PSR JE R AR R RO TR

3) R G MEHEE - CBDT 5 A6 R 1k 2 4 4%
AFE B Ty BERATERNRMT R, 2%
BN ZEFARA LB ERAME 2K
ALLBI A 0.156 0 2 0.452 7 : 0.098 3 : 0.293 1,
Yok T J5 P8 - CBDT P 5 5 B i o 2 A 4 A T
IR AT AT
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