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Abstract - In this study, the number of gas accidents prediction model was suggested by analyzing the gas
accidents occurred in Korea. In order to predict the number of gas accidents, simple moving average method
(3, 4, 5 period), weighted average method and exponential smoothing method were applied. Study results of
the sum of mean-square error acquired by the models of moving average method for 4 periods and weighted
moving average method showed the highest value of 44.4 and 43 respectively. By developing the number of
gas accidents prediction model, it could be actively utilized for gas accident prevention activities.
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Table 1. Prediction of the number of accidents using moving average method

3713 4713t 5713 3712 4713t 5713k
dw |y }E o= =0 A% o |nr *}E o= o= o=
AT 22| 23 |ZA) A | AEA | 2 AFd2| 2 |d3A| 24 |43 o2
A ° A A A A
1 | 63 | 4NJA | #NJA | #NJA | #NJA | #NJA | #NJA 1 |37 | 413 | 188 | 388 | 3.1 | 420 | 250
loog| 2| %9 | #NA | #N/A | #NJA | #NJA | #NIA | #NJA |12 |38 | 390 | 10 | 425 | 203 | 414 | 116
3| 73 | #NJA | #N/A | HNJA | #NJA | #N/A | HNJA 3| 63| 357 | 747.1 | 470 | 2560 | 39.8 | 5382
4 | 84 | 650 | 3610 | #N/A | #N/A | #NJA | #NJA 4 |50 | 460 | 160 | 475 | 63 | 436 | 410
1 | 54| 720 | 3240 | 608 | 456 | #N/A | #N/A 1 | 39| 503 | 1284 | 488 | 951 | 440 | 250
2 | 32| 703 |1469.4| 503 | 333.1 | 666 |1197.2 2 | 43| 507 | 588 | 448 | 3.1 | 454 | 58
1999 2005
3 | 31| 567 | 6588 | 405 | 903 | 60.4 | 8644 3|47 | 440 | 90 | 445 | 63 | 466 | 02
4 | 45| 390 | 360 | 375 | 563 | 548 | 960 4 | 49| 430 | 360 | 480 | 10 | 484 | 04
1 | 42| 360 | 360 | 400 | 40 | 492 | 518 1| 53| 463 | 444 | 493 | 141 | 456 | 5438
2 | 42393 | 71 | 413 | 06 | 408 | 14 2| 48| 497 | 28 | 520 | 160 | 462 | 32
2000 2006
3 |36 | 430 | 490 | 410 | 250 | 384 | 58 3 |58 | 500 | 640 | 548 | 106 | 480 | 100.0
4 | 44| 400 | 160 | 383 | 33.1 | 392 | 230 4 | 60| 530 | 490 | 535 | 423 | 510 | 810
1| 31| 407 | 934 | 375 | 423 | 418 | 1166 1 | 48| 553 | 538 | 550 | 490 | 536 | 314
239|370 | 40 | 380 | 10 | 390 | 00 2 | 541|553 | 18 | 553 | 16 | 534 | 04
2001 2007
338|380 | 00 | 408 | 76 | 384 | 02 3 |59 | 540 | 250 | 533 | 331 | 536 | 292
4 | 55| 360 | 3610 | 435 | 1323 | 37.6 | 302.8 4 |52]537 | 28 | 530 | 10 | 558 | 144
1 | 42| 440 | 40 | 450 | 90 | 414 | 04 1 | 47 | 550 | 640 | 538 | 456 | 546 | 578
2 | 45| 450 | 00 | 493 | 181 | 410 | 160 2 | 57| 527 | 188 | 503 | 456 | 520 | 250
2002 2008
3| 55| 473 | 588 | 455 | 903 | 438 | 1254 3 | 45| 520 | 490 | 490 | 160 | 538 | 774
4 | 40 | 473 | 538 | 465 | 423 | 470 | 490 4 | 47| 497 | 71 | 475 | 03 | 520 | 250
1|46 | 467 | 04 | 463 | 01 | 474 | 20 1| 41| 497 | 751 | 413 | 0.1 | 496 | 740
2 | 44| 470 | 90 | 445 | 03 | 456 | 26 2| 32| 443 | 1521 | 348 | 76 | 474 | 2372
2003 2009
3|48 | 433 | 218 | 425 | 303 | 460 | 40 3| 19 | 400 | 4410 | 325 | 1823 | 444 | 6452
4 | 32| 460 | 1960 | 403 | 68.1 | 466 | 2132 4 |38 ] 307 | 538 | 297 | 694 | 368 | 14
MSE 130.6 444 120.4
3k 72 T A o= 3717, 4717, 5717 o Table 2. Weights of each quarter for applying
o] AABIH T Zhzke] Feolol thdt 1 Z = Fig. weighted moving average method
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Table 3. Prediction of the number of accidents using weighted moving average method

QX | 271 | 71 | AR | dlEA] | S| dFatbs | A% | 7] | 713 (Al | dEA] | dS At 5k Aks
11 63 HNA | #NJA #N/A 125 | 37 38.4 14 20
2 2 59 #N/A #NJA #N/A 2 26 38 375 0.5 0.3
1998 2004
3 3 73 #N/A #N/A #N/A 3 27 63 472 15.8 249.6
4 4 84 73.6 10.4 108.2 4 28 50 50.2 -0.2 0.0
1 5 54 67.3 -13.3 176.9 1 29 39 47.0 -8.0 64.0
2 6 32 53.1 211 445.2 2 30 43 45.2 2.2 4.8
1999 2005
3 7 31 41.2 -10.2 104.0 3 31 47 44.5 2.5 6.3
4 8 45 39.1 59 34.8 4 32 49 46.2 2.8 7.8
1 9 42 39.7 23 53 1 33 53 49.6 3.4 11.6
2 10 42 415 0.5 0.3 2 34 48 49.6 -1.6 2.6
2000 2006
3 11 36 39.9 -39 152 3 35 58 53.1 49 24.0
4 12 44 41.0 3.0 9.0 4 36 60 56.3 3.7 13.7
1 13 31 37.0 -6.0 36.0 1 37 48 53.6 -5.6 314
2 14 39 373 1.7 29 2 38 54 53.8 0.2 0.0
2001 2007
3 15 38 375 0.5 0.3 3 39 59 55.4 3.6 13.0
4 16 55 443 10.7 114.5 4 40 52 54.1 2.1 4.4
1 17 42 44.8 2.8 7.8 1 41 47 51.6 -4.6 21.2
2 18 45 454 -0.4 0.2 2 42 57 532 3.8 144
2002 2008
3 19 55 494 5.6 31.4 3 43 45 49.7 -4.7 22.1
4 20 40 45.7 -5.7 325 4 44 47 48.4 -1.4 20
1 21 46 459 0.1 0.0 1 45 41 45.2 -4.2 17.6
2 22 44 449 -0.9 0.8 2 46 32 39.0 -7.0 49.0
2003 2009
3 23 48 45.6 24 5.8 3 47 19 30.1 -11.1 123.2
4 24 32 40.6 -8.6 74.0 4 48 38 31.4 6.6 43.6
MSE 43.0
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Fig. 2. Prediction of the number of accidents using weighted moving average method.
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2|53 &1 (exponential smoothing)2] 2 -8-& <
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Aok alH, dREH o= A8 @ Ztrial and error)
£ B3l dFeAE Has & 5 ARE stk U
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&3tk Table 4914 Al exp7F Ha7h H=

J
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Table 4. Smoothing constant in minimum mean
square error

=k 2=
SEAT || o 02|04 054|608 1
(@)
B A F 2 2F
MSE) | 000 [403.8[126.4/111.2/109.4|109.7 113.2/1203

Table 5. Prediction of the number of accidents using exponential smoothing method

A% |7 | 71| AR | AIFA] | dF A dE oA | AR |71 | 7 AR | AFA] | dFeAt| dF et
1 1 63 63.00 #N/A #N/A 1 25 37 38.65 -1.65 2.73
2 2 59 63.00 -4.00 16.00 2 26 38 37.76 0.24 0.06
1998 2004
3 3 73 60.84 12.16 147.87 3 27 63 37.89 25.11 630.55
4 4 84 67.41 16.59 275.35 4 28 50 51.45 -1.45 2.10
1 5 54 76.37 -22.37 500.28 1 29 39 50.67 -11.67 136.11
2 6 32 64.29 -32.29 1042.57 2 30 43 44.37 -1.37 1.87
1999 2005
3 7 31 46.85 -15.85 251.31 3 31 47 43.63 3.37 11.37
4 8 45 38.29 6.71 44.99 4 32 49 45.45 3.55 12.61
1 9 42 41.91 0.09 0.01 1 33 53 47.37 5.63 31.73
2 10 42 41.96 0.04 0.00 2 34 48 50.41 -2.41 5.80
2000 2006
3 11 36 41.98 -5.98 35.78 3 35 58 49.11 8.89 79.07
4 12 44 38.75 525 27.54 4 36 60 5391 6.09 37.09
1 13 31 41.59 -10.59 112.06 1 37 48 57.20 -9.20 84.61
2 14 39 35.87 3.13 9.80 2 38 54 52.23 1.77 3.13
2001 2007
3 15 38 37.56 0.44 0.19 3 39 59 53.19 5.81 33.80
4 16 55 37.80 17.20 295.92 4 40 52 56.33 -4.33 18.71
1 17 42 47.09 -5.09 25.88 1 41 47 53.99 -6.99 48.86
2 18 45 44.34 0.66 0.44 2 42 57 50.22 6.78 46.03
2002 2008
3 19 55 44.70 10.30 106.16 3 43 45 53.88 -8.88 78.84
4 20 40 50.26 -10.26 105.27 4 44 47 49.08 -2.08 4.34
1 21 46 44.72 1.28 1.64 1 45 41 47.96 -6.96 48.42
2 22 44 45.41 -1.41 1.99 2 46 32 44.20 -12.20 148.87
2003 2009
3 23 48 44.65 335 11.23 3 47 19 37.61 -18.61 346.42
4 24 32 46.46 -14.46 209.05 4 48 38 27.56 10.44 108.96
MSE 109.43
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Fig. 3. Prediction of the number of accidents using exponential smoothing method.

Table 6. Mean square error by each technique

o)== SRz o)== Zo|lx
A5 iy | | @y | |
BHELA
Ama | 1306 44.4 1204 43 109.43
Table 7. Seasonal index for each quarter
127 1 2 3 4
98 - - 1.064 1.31
991 0973 | 0705 | 0.795 1.161
oo 1.034 1021 | 0909 1162
o1d 0.821 0.99 0.902 1.243
02d 0.891 0.95 1.196 | 0863
03d 1.014 1.011 1.16 0.81
o4 0911 | 0.849 1.333 1.039
05 0.834 | 0.964 1.016 1.008
063 1.047 | 0.899 1.072 1.106
07 0.871 0.995 L111 | 0974
08 0.904 1.149 | 0933 1.059
094 1079 | 0952 - -
A™ASF | B | 0943 | 0953 1.043 1.042
A-ASG | F4 | 0948 0.958 1.047 1.047
B 3,982
A
T4 4
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Table 8. Calculation of seasonal index using mul-
tiplicative model

Al A

w4

A= 713k THT FAX | 58AH
1 1
2 2
1998
3 3 68.625 1.064
4 4 64.125 1.310
1 5 55.500 0.973
2 6 45.375 0.705
1999
3 7 39.000 0.795
4 8 38.750 1.161
1 9 40.625 1.034
2000 2 41.125 1.021
3 39.625 0.909
4 37.875 1.162
1 37.750 0.821
2 39.375 0.990
2001
3 42.125 0.902
4 44.250 1.243
1 47.125 0.891
2 47.375 0.950
2002
3 46.000 1.196
4 46.375 0.863
1 45.375 1.014
2003 2 43.500 1.011
3 41.375 1.160
4 39.500 0.810
1 40.625 0.911
2 44750 0.849
2004
3 47.250 1.333
4 48.125 1.039
1 46.750 0.834
2 44.625 0.964
2005
3 46.250 1.016
4 48.625 1.008
1 50.625 1.047
2 53.375 0.899
2
006 3 54.125 1.072
4 54.250 1.106
1 55.125 0.871
2 54.250 0.995
2007
3 53.125 1.111
4 53.375 0.974
1 52.000 0.904
2 49.625 1.149
2008
3 48.250 0.933
4 44.375 1.059
1 38.000 1.079
2 33.62. 0.952
2009 3 5
3
4
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