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1 1988 —2003
Cu1 Ci2 Cis Cis Ca1 C2 Caxs Cos Ca1 Ca2 Css
1988 17. 2 0 19 0 96 91 6 0 31 0. 42 3 52 0. 20 0. 00 84 7 0 41
1989 159 0 14 074 91 9 0.29 0. 53 -0 16 0. 23 0. 00 88 4 0 39
1990 15 8 0 13 0 99 911 0. 26 -0 14 193 0. 18 0. 00 82 8 0 38
1991 15 2 021 0 89 91 6 0. 30 0. 85 371 0 17 0. 00 94 4 0 36
1992 146 0 06 0 92 85 6 0. 26 0. 56 7. 92 0 19 0. 00 737 0 40
1993 15 6 0 16 14 78 1 0. 26 0. 76 6. 38 021 6 71 55 0 0 45
1994 15 2 0 05 0 95 93 2 0. 25 0 13 6. 08 0. 23 194 77. 2 0 43
1995 150 0 25 103 94.0 0 23 0 69 328 0 20 6. 26 66 7 0 37
1996 14 3 0 52 102 94. 3 0. 23 0 91 334 0. 16 8 00 69. 5 035
1997 145 0 25 109 93 5 025 1 49 8 88 0 15 17. 18 55 5 0 42
1998 14. 8 0 02 1 08 9%. 1 022 0. 08 11 01 0 19 1470 49 2 0 41
1999 15 2 -0 08 1 08 95 3 0 22 0 84 8 14 024 20. 79 358 0 46
2000 149 0 25 102 88 8 021 0. 87 7. 28 0. 18 31 08 388 0. 40
2001 150 0 08 0 90 92 7 0. 20 0 29 3 68 0. 22 28 27 46. 1 0 38
2002 14 1 0 25 0 97 94 2 0. 20 0. 76 -1 58 0.24 29. 63 43 3 0 43
2003 14 5 019 109 93 6 019 0 41 -392 021 47. 37 41 3 Q. 42
2
100>B =075 075>B =050 050 >B =025 025>03 =000
3 1988 —2003
1988 | 1989 | 1990 | 1991 | 1992 | 1993 [ 1994 | 1995 | 1996 [ 1997 | 1998 | 1999 | 2000 | 2001 [ 2002 | 2003
B 0591048 |1 0541049051 ]058]055]058)]058] 052|057 ] 054|049 | 050] 045/ 0 49
4 13
1 2 3 4 5 6 7 8 9 10 11 1 2 3
1 17. 2 0 19 0 96 91 6 031 0. 42 3 52 020 0. 00 84. 7 0 41 0 48 0 54 0 49
2 15 9 014 074 91 9 029 0.53 -016 0 23 0. 00 88 4 0 39 0 54 0 49 0 51
3 15 8 0 13 0 99 911 026 -014 193 0 18 0. 00 82 8 0 38 0. 49 0 51 0. 58
4 15 2 021 0 89 91 6 03 0. 85 371 0 17 0. 00 94 4 0 36 0. 51 0 58 0. 55
5 14. 6 0. 06 0 92 85 6 0 26 0. 56 7. 92 0 19 0. 00 73 7 0 40 0. 58 0 55 0. 58
6 15 6 0 16 141 78 1 0 26 0. 76 6. 38 021 6 71 55 0 0 45 0. 55 0 58 0. 58
7 15 2 0 05 0 95 93 2 0 25 0. 13 6. 08 0 23 194 77. 2 0 43 0. 58 0 58 0. 52
8 150 0 25 103 94.0 0 23 0. 69 328 0 20 6 26 66. 7 0 37 0. 58 0 52 0. 57
9 14. 3 0 52 1 02 94 3 0 23 0. 91 334 0 16 8 00 69. 5 0 35 0. 52 0 57 0. .54
10 145 0 25 109 93 5 0 25 1 49 8 88 015 1718 55 5 0 42 0. 57 0 54 0. 49
11 14. 8 0 02 1 08 9. 1 0 22 0.08 11 01 019 1470 49 2 0 41 0 54 0 49 0. 50
12 152 -008 1 08 95 3 0 22 0. 84 8 14 024 2079 35 8 0 46 0. 49 0 50 0. 45
13 14 9 Q25 102 88 8 Q21 0. .87 7.28 018 3108 38 8 0 40 Q0 50 Q. 45 Q. 49
5 13 ( :0. 05)
1 2 3 1 2 3
1 0. 48 0 54 0 49 0. 46 0 55 0 48 0. 02
2 0. 54 0 49 051 0. 55 0 46 0. 53 0. 03
3 0. 49 0 51 0 58 0. 48 0 55 0. 56 0. 04
4 0. 51 0 58 0 55 0. 55 0 56 0. 53 0. 04
5 0. 58 0 55 0 58 0. 53 0 55 0. 57 0. 05
6 0. 55 0 58 0 58 0. 55 0 56 0. 53 0. 05
7 0. 58 0 58 0 52 0. 56 0 55 0. 54 0. 03
8 0. 58 0 52 0 57 0 57 0 56 0 60 0 04
9 0 52 0 57 054 0. 55 0 59 0. 56 0. 03
10 0. 57 0 54 0 49 0. 58 0 57 0. 46 0. 03
11 0. 54 0 49 0 50 0. 51 0 48 0. 54 0. 04
12 0. 49 0 50 0 45 0. 48 0 51 0. 46 0. 01
13 0. 50 0 45 0 49 0 52 0 46 0. 48 0 02
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6 2001 —2005 ( :0. 05)
2001 2002 2003 2004 2005 2001 2002 2003 2004 2005
0. 50 0. 45 0. 49 0. 54 0. 46 0. 48 0. 45 0. 48 0. 04
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Evaluation Method of Sustainable Development of Oil and Gas Resource Economy
Based on Quantum-behaved Particle Swarm Optimization

Xu Zengfu'? ,Wu Guisheng' ,Wang Hongwei®
(1. School of Economics & Management , Tsinghua Universty ,Beijing 100084 ,China;
2 Daging Petroleum Institute ,Daging Heilongjiang 163318 ,China;
3 The 9xth Oil Production Plant ,Daging Oilfield Limited Company ,Daging Heilongjiang 163300 ,China)

Abstract : On the basi sof the construction of the sustainable development economy eval uation index system ,a neura network eval uation meth-
od based on quantum-behaved particle swarm optimization is proposed In this method ,a three-layer forward neura network is applied to con-
struct the mapping relation between the index system and the eval uation result ,and quantumbehaved particle swarm optimization is applied to
train the network weights The economy evaluation result of oil and gas sustainable development from 2001 to 2005 shows that the proposed
method isfeasble and efective

Key words: quantum-behaved particle swarm optimization; neural network; sustainable development ; economy eval uation
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