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ABSTRACT : This paper aims to measure and evaluate the technical ¢ iciency with two inputs and four outputs with the use of
fuzzy DEA in Korean RCC/RSC. Especially, this paper included not only the marine accident data which occurred for the
analysis in particular but also the possibility data of a potential marine accident by an Environmental Stress value and
analyzed the techmical efficiency. And in this paper, asymmetrical triangular fuzzy number is presented about inputs/ outputs
data and a procedure is suggested for it’s solution. The basic idea is to transform the fuzzy CCR model into a crisp linear
programming problem by applying an alternative a-cut approach Alse this paper propose a ranking method for fuzzy
RCC/RSC using presented fuzzy DEA approach. The result, when a-cut is 0.5, efficiency priority is found in the order of YS,
BS, MP, Tv, JJ, PH, US, IC, SC, DH, GS, TA, WD RCC/RSC. Finally, Inefficiency TA, WD RCC/RSC have to
benchmarking with reference sets.

KEY WORDS : technical efficiency, Data Envelopment Analysis, linear programming problem, a-cut, ranking, fuzzy DEA,

Environmental Stress value, Rescue Co-ordination Centres, Rescue Sub-Centres, Rescue Units
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Table 1. Statistics and efficiency of RCC/RSC

FUMS b
2ol 8 (A]) SatE(E) & chAb 2 (5)
Al 2 A3 B1 B2 B3 C1 C2 C3
IC 19 13 7 6 5.5 5 48 43.5 39
TA | 11 11 1 8 8 8 56 38.5 21
GS | 12 | 115 11 7 5 3 44 43.5 43
MP | 13 | 12,5 12 5 4 3 93 86 79
WD 9 8.5 8 8 6.5 5 46 33 20
JJ 13 | 10.5 8 5 4.5 4 112 101 90
YS | 12 7.5 3 9 5.5 2 74 66.5 59
TY | 156 [ 11.6 8 13 | 125 12 123 | 96.5 70
BS | 12 [ 11.5 11 10 7.5 5 60 54.5 49
us | 10 7.5 5 9 6.5 4 39 34 29
PH [ 11 11 11 3 3 3 48 35.5 23
DH 8 7 6 3 3 3 21 20.5 20
sC |12 [ 11.5 11 4 3.5 3 31 28 25
AV [8.62 (1035} 12.1 |4.62| 5.77 | 6.92 |43.62|52.39| 61.15
sheds
sHAHHE A (H) s A2 AL(A)
D1 D2 D3 E1 E2 E3
IC 3027 2834 2640 34 28.5 23
TA 2839 2739 2638 29 21.5 14
GS 2070 2031 1992 19 17.5 16
MP 4703 4253 3802 33 28.5 24
WD 816 758 700 8 7 6
JJ 12567 1011 764 40 33.5 27
YS 4987 4251 3515 36 32 28
TY 4832 4597 4362 Ll 38.5 36
BS 6019 5530 5041 100 77 54
us 1808 1606 1403 35 30 25
PH 1451 1415 1378 36 28.5 21
DH 810 779 748 29 19 9
sC 1536 1166 796 23 17.5 12
AV 2290.7 | 2535.9 | 2290.7 22.7 29.2 35.62
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F1 F2 F3 G1 G2 G3
IC 23672 18972 14272 635 620 605
TA 26000 25692 25384 624 606 588
GS 30577 24963 19349 670 654 638
MP 91462 | 65413.5 | 39365 700 685 670
WD 4601 4601 4601 660 645 630
JJ 247437 | 181194 | 114951 612 600 588
YS 89791 | 49596.5 9402 660 654 648
TY 23438 16336 9234 648 643 638
BS 5018 4328 3638 600 590 580
us 5998 5979 5860 605 590 575
PH 48905 48882 48859 610 590 570
DH 46400 45351 44302 606 596 586
sC 80000 | 72408.5 | 64817 602 596 590
AV 31087 43363 55638 633 621 608
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Table 2. Efficiency of RCC/RSC

FE|a=10| a=05 |a=00| T& | a=10 |a=05/a=00
IC | 71.82| 10060 |163.60| TY 92.40 {161.80{249.20
TA 163.21 8060 110450 BS 100.00{185.40{330.70
GS | 7517 9330 (133.60| US 91.70 |146.60|213.60
MP |100.00] 15883 [255.40| PH |100.00|132.50(176.80
WD | 87.02 ] 10800 |132.70) DH |100.00|135.40|185.60
JJ |100.00| 18386 [349.80| SC 93.86 |109.60(143.80
YS |100.00| 265.32 |676.50{Average| 90.40 |143.22|239.68
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Table 3. Reference sets for inefficient RCC/RSC

H &84

RCC/RSC FAAG FxAE
MP(0.21), YS(0.12), BS(0.24),
IC MP, YS, BS, DH DH(0.45)
TA YS, BS, DH | Y$(0.62), BS(0.03), DH(0.33)
GS MP, PH, DH | MP(0.34), PH(0.18), DH(0.55)
WD YS, DH YS(0.42),Y5(0.64)
TY JJ JJ(0.41)
US MP, JJ MP(0.03), JJ(0.26)
1J(0.06), BS(0.16), PH(0.07),
SC 1], BS, PH, DH DH(0.74)
42 Eo] IC RCCY 7% MP, JJ, BS, DH RCC/RSC
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