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Appendix A. Results in details
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Figure A.1: Detailed simulation results - system error err(FS) in % (of ranges between outputs minima and maxima) and inter-
pretability (int(FS)) for all considered problems and cases. Brighter cells mean better results.
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Figure A.2: Detailed simulation results for �tness function values for all considered simulation problems and cases. Brighter cells
mean better results. Due to the form of �tness function (13) the presented values increase with an increase of γ parameter.
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It is worth to mention that the comparison of the results (Table A.1) aims to show that the usage of proposed
AIC gives the satisfactory results in terms of system accuracy. Using more sophisticated or more complex

computational intelligence systems can get better results in terms of accuracy, however, these approaches do
not take into account the interpretability of the systems and low complexity.

Table A.1: Comparison of obtained error of the systems with results of the other authors.

best avg

problem method RMSE err(·) RMSE err(·)

BJGF

proposed,int(·)<0.1 0.3755 0.0185 0.5775 0.0290
proposed,int(·)<0.2 0.3308 0.0161 0.4828 0.0242
proposed,int(·)<0.4 0.3084 0.0146 0.4210 0.0200
Box & Jenkins [2] - - 0.4494 -

GPFS [4] 0.4010 - 0.4320 0.0190
GPFS [6] 0.3633 - 0.4120 -

CHPL

proposed,int(·)<0.1 0.0059 0.0066 0.0121 0.0139
proposed,int(·)<0.2 0.0055 0.0058 0.0102 0.0117
proposed,int(·)<0.4 0.0055 0.0058 0.0085 0.0098

GPFS [6] 0.0065 - 0.0081 -
EFS+BL [5] 0.0117 - 0.0379 -
S3+OP [7] - - - 0.0104

Pal & Chakraborty [9] - - 0.0092 -

HANG

proposed,int(·)<0.1 0.1189 0.0260 0.2474 0.0485
proposed,int(·)<0.2 0.0975 0.0203 0.2084 0.0407
proposed,int(·)<0.4 0.0870 0.0196 0.1753 0.0362

GPFS [4] 0.0780 - 0.1370 0.0370
EFS+BL [5] 0.1153 - 0.3040 -

SDAP
proposed,int(·)<0.1 379.37 0.0954 446.61 0.1093
proposed,int(·)<0.2 368.50 0.0915 438.70 0.1076
proposed,int(·)<0.4 361.24 0.0899 434.74 0.1067

SLCN

proposed,int(·)<0.1 3.7372 0.0362 7.5244 0.0800
proposed,int(·)<0.2 3.0840 0.0295 6.6562 0.0718
proposed,int(·)<0.4 2.3812 0.0226 6.1684 0.0672

M-RLSR [1] - - 6.3640 -
KP [8] - - 6.2870 0.0612

S3+OP [7] - - - 0.0624
KNN [10] - - 8.2800 -
SVM [10] - - 6.5190 -
RBR [10] - - 3.6500 -

YAHD

proposed,int(·)<0.1 1.6539 0.0163 6.0157 0.0689
proposed,int(·)<0.2 1.4167 0.0158 4.9007 0.0560
proposed,int(·)<0.4 1.1733 0.0115 4.0242 0.0458

M-RLSR [1] - - 9.9872 -
TNFS [3] - - 2.6140 0.0270
GPFS [4] 0.6900 - 1.3140 0.0210
KNN [10] - - 6.4300 -
ELM [10] - - 1.9640 -
RBR [10] - - 0.7820 -
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2.012.062.412.693.233.62 0.290.250.400.680.620.83

2.462.842.973.944.395.07 0.340.310.530.720.870.81
2.372.452.993.373.884.04 0.360.320.460.610.610.69
2.252.503.013.404.074.23 0.290.260.370.630.730.76
2.182.232.73 3.11 3.533.70 0.170.250.460.590.510.67
1.962.172.492.632.953.08 0.350.240.500.530.680.82
1.861.972.172.572.733.29 0.280.330.380.540.630.72

2.492.643.143.564.254.51 0.180.180.360.520.530.69
2.402.452.893.353.814.09 0.190.240.370.350.550.46
2.282.412.943.544.024.48 0.240.290.360.410.410.50
2.292.372.723.263.573.77 0.180.180.340.430.850.89
2.052.152.472.762.923.00 0.160.170.270.410.440.85
1.851.912.192.452.762.99 0.160.170.240.370.500.47

a) BJGF SD in %
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1.031.091.131.141.291.72 0.100.090.080.150.180.20

1.391.441.481.561.701.76 0.070.06 0.11 0.130.140.13
1.241.271.291.371.431.54 0.050.070.080.120.100.12
1.171.191.261.341.421.52 0.060.070.090.090.130.14
0.800.820.830.890.930.97 0.210.200.190.481.571.96
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4.074.104.304.534.724.66 1.090.810.510.530.610.43
3.753.784.074.484.554.69 0.740.660.580.650.750.81
3.993.874.274.464.484.46 0.550.670.620.610.640.65
3.973.944.214.394.494.67 0.960.730.420.520.490.54
4.003.894.144.374.514.54 0.690.600.650.650.620.70
4.11 4.365.335.705.946.19 0.550.480.510.620.520.53

3.753.793.924.154.344.47 1.180.590.430.380.420.44
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3.393.423.713.883.954.15 0.460.450.440.430.450.36
3.843.773.893.803.983.99 0.910.540.610.630.620.67
3.763.543.653.783.903.94 0.810.850.810.650.820.70
3.293.844.054.845.265.77 0.660.720.650.550.570.59

3.483.573.804.224.304.55 1.010.650.460.480.430.56
2.953.003.343.543.593.76 0.730.670.610.660.610.70
3.053.153.343.503.543.55 0.600.570.490.490.500.44
3.783.914.104.084.164.22 1.131.050.920.430.520.58
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9.8510.3210.9911.5211.9412.20 0.240.350.550.911.021.33
9.579.9910.5811.0711.6811.64 0.190.280.380.560.570.80
9.6710.0610.4711.0111.1011.68 0.180.310.380.460.560.60
9.299.739.859.929.9810.01 0.220.310.510.821.180.93
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9.209.709.9110.0310.1610.20 0.120.150.140.230.270.26
9.339.7610.1310.4910.7711.01 0.130.160.200.220.240.30

9.6110.1610.7911.3311.6911.95 0.130.170.140.200.360.24
9.419.8410.5211.1511.5911.73 0.11 0.160.200.190.310.23
9.369.8610.5211.2011.5111.80 0.100.140.180.210.340.27
9.239.6510.0310.1010.2410.30 0.15 0.11 0.340.610.811.01
9.219.649.9210.0610.2210.23 0.170.130.220.470.440.77
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d) SDAP SD in %
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6.176.947.9610.3911.3711.28 0.560.571.222.232.061.97
5.656.457.529.099.9010.46 0.570.560.651.091.651.86
5.976.697.528.619.9910.73 0.500.530.610.790.951.07
4.504.955.705.866.046.20 0.610.671.062.002.09 2.11
3.974.365.225.655.835.85 0.570.540.710.780.991.54
3.433.864.946.217.087.94 0.460.510.670.720.981.05

6.11 6.627.518.479.3610.36 0.710.690.981.761.961.89
5.536.067.037.648.449.01 0.610.630.640.801.011.58
5.395.886.927.888.549.25 0.550.600.640.841.031.20
4.394.835.465.655.866.01 0.470.520.700.650.570.51
4.034.404.825.325.415.51 0.360.530.630.590.560.61
3.353.50 4.11 4.905.416.01 0.390.460.550.620.630.58

6.096.437.238.028.478.95 0.420.550.650.610.660.68
5.385.816.717.418.098.38 0.380.400.530.600.600.62
5.275.636.677.558.088.80 0.350.400.440.590.690.68
4.414.615.295.505.715.84 0.480.570.861.601.942.16
4.194.274.715.025.445.50 0.390.430.600.801.201.49
3.363.463.844.424.755.22 0.280.330.500.710.740.85

e) SLCN SD in %
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1.761.881.892.012.363.16 0.840.600.841.541.923.17
4.696.1710.5411.4711.0911.22 0.340.440.400.430.672.08
2.833.274.105.408.047.40 0.560.390.641.001.291.71
4.595.078.9610.3810.9111.39 0.430.470.521.031.431.46

2.132.432.893.945.566.54 0.320.310.170.350.991.81
1.911.982.282.883.283.99 0.380.400.521.011.542.50
1.781.982.182.883.825.66 0.590.550.550.931.483.55
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f) YAHD SD in %
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Figure A.3: Detailed simulation results - system error err(FS) in % (of ranges between outputs minima and maxima) and standard
deviation SD in % (of ranges between outputs minima and maxima) for all considered problems and cases. Brighter cells mean
better results.
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Figure A.4: Correlation between system error err(FS) and standard deviation SD for all considered problems and cases.
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Table A.2: How many times a given system has achieved the best average results in terms of �tness function.

γ = 0.0 0.1 0.2 0.3 0.4 0.5
∑

MCL 0 0 0 0 0 0 0
MCE 4 2 0 0 0 2 8
MSN 2 3 5 4 5 3 22
TST 3 4 3 4 3 3 20
TRE 4 2 3 5 6 6 26
SFS 5 7 7 5 4 4 32

Table A.3: How many times a given system has achieved the best average results in terms of system error.

γ = 0.0 0.1 0.2 0.3 0.4 0.5
∑

MCL 0 0 0 0 0 0 0
MCE 4 4 4 1 3 3 19
MSN 2 2 2 4 2 3 15
TST 2 3 3 2 3 3 16
TRE 5 4 3 6 6 7 31
SFS 5 5 6 5 4 2 27

Table A.4: How many times an increase in number of fuzzy rules in given system has increased average accuracy.

γ = 0.0 0.1 0.2 0.3 0.4 0.5
∑

MCL 9 8 10 9 11 7 54
MCE 9 9 11 8 9 9 55
MSN 9 9 8 7 8 7 48
TST 7 8 8 6 5 6 40
TRE 5 8 5 7 7 7 39
SFS 10 11 11 9 9 10 60
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