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The comprehensive evaluation of coal mine safety based on factor analysis

LI Dong liang's GUO JiHfeng’s WANG Yue'
(1. North China Institute of Water Conservancy and Hydroelectric Power; Henan Zhengzhou 450011, China;
2. Henan North China Hydropower Engineering Consultancy Co.s Ltd Henan Zhengzhou 450011, China;
3. College of Resources Hebei Univesity of Engineering Hebei Handan 056038, China)

Abstract: The safely evaluation Assessment is an important content in coal mine safety Management. An-
other evaluation models on coal mine safety for China have been proposed in this article, which based on
the basic theories of principal component analysis and factor analysis. First, the evaluation index system on
coal mine safety was established which overcame the lacks on the indicators system established by our pre-
decessors, and then, factor analysis was used to evaluate the safety of a coal mine. From amother point of
view on the evaluation of coal mine safety, this paper has a certain amount of theoretical and practical sig-

nificance in our community.
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Tab. 1 Evaluation indicators system of mine safety
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Tab. 2 Principal component extracted form
1% 1%
1 7. 488 34. 036 34. 036
2 4. 945 22.478 56. 515
3 4. 623 21.012 71.5217
4 3.227 14. 670 92. 196
5 1. 292 5.873 98. 069
3
Tab. 3 Factor loading matrix after the rotating
1 2 3 4 5
0. 678 0. 356 0.471 0.023 0. 387
0.612 0. 382 0.275 0.304 0. 555
0. 669 0. 348 0. 597 0.267 0. 009
0.677 0. 422 0. 558 0.155 0. 134
0.734 0. 302 0. 508 0.240 0. 088
0. 560 0. 458 0. 381 0.549 0. 013
0. 896 0.211 0. 163 0.142 0. 296
0. 825 0. 261 0. 147 0.359 0. 311
0.957 0. 034 0. 263 —0.021 —0.048
0.599 0. 317 0.231 0.495 0. 420
—0.102 —0.279 —0. 106 —0.933 — 0. 095
—0.260 — 0. 166 —0.924 —0.134 —0.117
0. 546 0. 175 0. 783 0.154 —0.018
—0.049 0. 607 0. 720 0.304 0. 126
0.514 0.284 0. 659 0.395 — 0. 007
0.514 0. 658 0.223 0.484 0. 079
0.583 0. 732 0. 156 0.148 0. 277
0. 065 0. 822 0. 406 0.356 0. 163
0.244 0. 631 0.277 0. 626 0. 167
0. 500 0. 598 0. 423 0.352 0. 279
0.221 0. 564 0. 351 0.280 0. 681
0.223 0. 524 0. 407 0.334 0. 616
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Tab. 4 Main ingredients score matrix

1 2 3 4 5
—0.086 —0. 030 0.223 —0.212 0. 445
—0.065 —0. 134 —0.017 0.009 0. 773
0. 109 —0.043 0.133 0.035 —0.298
0. 084 0.070 0. 086 —0. 129 —0.102
0. 133 —0.077 0.084 0.024 —0.165
0. 079 —0. 041 0. 006 0.260 —0.322
0.212 —0.084 —0.120 —0. 057 0. 173
0. 165 —0. 162 —0. 120 0.129 0. 191
0. 346 —0. 081 —0.041 —0. 088 —0.378
0.012 —0. 238 —0.031 0.242 0. 431
0. 089 0. 360 —0.009 —0.738 0. 005
0. 130 0. 260 —0. 463 —0.053 —0.106
0. 051 —0. 190 0.315 0.048 —0.231
—0.257 0. 166 0.272 —0.039 0. 043
0. 087 0.344 —0.139 —0.051 —0.419
0. 064 0.245 —0. 144 0.045 —0.266
0. 060 0.473 —0.228 —0.348 0. 052
—0.180 0.433 —0.001 —0.145 —0.021
—0.091 0.094 —0.039 0.227 —0.021
0.016 0.025 0.012 0.007 0. 134
0. 038 0. 155 —0.058 —0. 108 0. 110

0.048 0. 087 —0.014 —0.024 0. 006
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(FD,

F2), (F3),
(F4),
F5).

(Component
score coefficient matrix)

F1=—0.086X x1—0.065X x2 +0. 109X x3+
0.084X x4+0. 133X x51+0.079X x6+ 0. 212X x7+
0. 165X xs8+0. 346X xo+0.012X x10+0. 089X xu +
0.130X x2+0.051X x13—0. 257X xu-+0. 087X
X151 0. 064X x16+0. 060X x ;— 0. 180x 13—
0.091x,0 0. 016x210.038x2 0. 048x2,

F2=—0.030X x,—0. 134X x, +0. 043X x5+
0.070X x,—0.077X x5—0.041X x— 0. 084X x;—

0.463X x1,10.315X x3+0.272X x1,—0. 139X x15—
0. 144X x16—0.228X x;7—0.001x;3—0. 039x o+
0.012x»—0.058x2—0. 014 x22
F4=—0.212X x1+0.009X x2+0. 035X x3 —
0. 129X x4+0. 024X x5+0.260X x6—0.057X x7+
0. 129X x8—0. 088X x9+0.242X x0—0. 738X x11—
0.053X x1,10. 048X x;3—0.B9X x,—0.051X
x1510. 045X x16—0. 348X x;— 0. 145x 31
0.227 x191+0.007x 5 — 0. 108x2; —0. 024x2,
F5=0.445X x,+0.773X x,— 0. 298X x3—
0. 102X x4—0. 165X x5—0.322X x,+0. 173X x7 +
0. 191X x8—0. 378X x9+0.431X x0+0.005X x11—
0.106X x12—0.231X x13+0. M3X x12—0. 419X x15—
0.266X x160.052X x17—0. R1x15—0. 021 x10+
0. 134 x»+ 0. 110x2+ 0. 006x22

F=0.347 1X F1+0.229 2X F>+0.214 3X
F310.149 6 X F4,+0.059 9X Fs

0. 162 x5 —0. 081X x5—0. 238X x10+0. 3605 xy + 001 2008
0.2605 xp —0. 190 x13-+0. 166> xu+ 0. 344X ’ >
x5+ 0.245 X x160. 473X x 7+ 0. 833 x15+ ’ 2001
0.094x19+0. 025x20 0. 15521 0. 08722 ., ’ 00s 205
F3=0. 23X x1—0. 017X x> +0. 133X x5+ 06 2007
0.086 x, 0. 084> x5+0. 0065 xo— 0. 120 x;— 0%
0.120% xs—0. 041X xo—0.031 x10—0. 0095 x —
5
Tab. 5 Factor score and its comprehensive score
F1 F2 F3 F4 F5

2001 —0.710 8 —0.168 8 —0.777 6 — 1. 488 3 0.076 3 —0.6700 8

2002 —0.504 8 —1.102 8 0.393 1 — 1. 0324 0.368 1 —0.476 1 7

2003 —0.917 7 —0.227 8 —0.549 4 0.907 9 0.039 7 —0.350 2 6

2004 0. 654 5 —0.861 7 —0.4216 0.410 5 —0. 386 4 —0.022 4 5

2005 —0.130 7 0.830 7 0.383 9 0.073 9 —2.3935 0.095 0 4

2006 0. 517 8 —0.602 0 0.618 4 1. 089 3 0.105 0 0.343 4 2

2007 0. 548 7 0.793 9 —1.287 4 0.882 0 1.641 1 0.326 8 3

2008 0,529  1.3386 16406  —0.829 05497  0.7536 1
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