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Table A1. Experimental results on the Australian credit database

N
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s

SCM 40:60 SCM 50:50 SCM 90:10

Overall 
accuracy* 

(%)

Type–II
Error 
(%)

RMS 
error

Overall 
accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

Overall
accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

1 85.09 19.36 0.1652 86.73 16.37 0.1724 87.44 17.20 0.1594

2 83.19 21.56 0.1784 85.58 16.67 0.1885 84.68 16.24 0.1984

3 85.54 16.79 0.1589 83.78 17.37 0.1857 86.88 13.97 0.1657

4 83.63 20.92 0.1862 78.99 21.48 0.2756 82.74 18.71 0.2069

5 80.12 21.48 0.1942 85.75 15.92 0.1647 87.40 16.50 0.1836

6 80.00 29.48 0.2763 84.91 18.37 0.2061 87.21 15.93 0.1587

7 85.67 18.18 0.1539 84.34 20.00 0.2563 86.23 13.69 0.1752

8 84.24 21.09 0.1894 85.75 16.94 0.1789 86.29 12.74 0.1564

9 89.34 13.01 0.1468 86.81 16.30 0.1519 93.10 7.45 0.1341

10 90.86 9.56 0.1426 94.25 3.49 0.1352 89.57 13.33 0.1429

11 80.18 26.40 0.2528 83.06 20.93 0.2369 86.74 16.56 0.1867

12 85.13 22.15 0.2031 86.09 17.84 0.1486 80.31 17.02 0.1978

13 85.01 20.51 0.1917 84.86 16.13 0.1948 86.39 15.68 0.1743

14 86.38 18.12 0.1652 84.62 19.26 0.2162 87.71 12.73 0.1511

15 85.71 14.71 0.1763 86.49 18.58 0.1967 87.12 16.77 0.1966

16 85.06 20.44 0.1848 83.60 21.57 0.2660 87.98 13.02 0.1578

17 82.12 21.32 0.2093 85.31 18.54 0.2064 86.15 18.33 0.2185

18 82.41 25.95 0.1785 85.05 19.77 0.2282 86.31 13.59 0.1522

19 83.00 25.87 0.2458 83.68 20.75 0.2575 88.70 15.00 0.1764

20 85.12 20.65 0.1864 80.99 17.42 0.2141 86.55 14.74 0.1726

21 86.55 18.75 0.1698 84.67 16.30 0.1846 82.37 16.15 0.1954

22 85.15 18.18 0.2069 86.29 16.77 0.1538 77.81 11.96 0.2468
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23 87.32 19.33 0.1520 90.60 11.83 0.1459 89.47 13.75 0.1441

24 86.31 17.29 0.1642 84.17 20.69 0.2310 87.54 17.52 0.1897

25 83.75 20.77 0.2367 84.64 18.71 0.2019 88.15 15.41 0.1749

26 86.40 17.65 0.1658 85.86 14.02 0.1785 88.46 13.99 0.1658

27 86.10 17.86 0.1632 86.73 18.71 0.1915 86.01 17.82 0.1968

28 86.89 16.53 0.1911 86.40 15.19 0.1654 87.64 15.20 0.1694

29 84.44 20.13 0.2541 83.09 19.23 0.2152 87.82 16.83 0.1852

30 85.76 13.12 0.1563 81.34 24.54 0.2954 88.63 13.07 0.1513

31 86.25 16.78 0.1591 86.56 18.62 0.1987 88.09 14.13 0.1735

32 85.48 22.99 0.2432 86.14 19.58 0.2054 88.49 14.13 0.1767

33 86.16 20.00 0.2310 84.26 15.98 0.1786 87.71 13.79 0.1541

34 84.45 25.73 0.2937 84.26 17.90 0.1985 88.25 15.54 0.1984

35 85.63 22.46 0.2742 86.12 17.55 0.1889 87.40 14.84 0.2028

36 85.67 20.37 0.1986 83.95 18.13 0.2098 85.80 15.07 0.1829

37 80.66 23.49 0.2657 85.61 18.18 0.2163 88.62 13.76 0.1634

38 82.48 23.33 0.2469 84.00 19.65 0.2401 88.46 15.41 0.1886

39 84.86 22.01 0.1896 83.90 17.33 0.2059 76.94 26.63 0.3187

40 86.49 21.11 0.2284 85.68 14.20 0.1794 83.82 16.83 0.1857

41 85.63 22.92 0.2689 85.65 19.00 0.2156 87.89 14.77 0.1695

42 83.67 19.63 0.2154 85.15 19.00 0.2185 86.07 14.65 0.1720

43 85.92 19.75 0.1326 84.30 21.65 0.2569 87.23 17.49 0.2248

44 81.31 26.06 0.2812 83.41 19.62 0.2268 88.19 14.63 0.1863

45 84.93 22.08 0.2014 85.38 19.79 0.2296 88.48 14.33 0.1768

46 84.80 17.88 0.1858 84.35 20.71 0.2463 87.76 14.43 0.1781

47 85.49 17.14 0.2177 85.57 21.02 0.2325 85.67 10.20 0.1982

48 84.94 22.45 0.1968 83.46 20.96 0.2224 88.75 14.05 0.1869

49 86.30 19.44 0.1719 83.65 21.98 0.2473 86.45 14.08 0.2097

50 85.14 20.13 0.2389 84.02 19.19 0.2117 87.34 16.22 0.2154

* Overall accuracy rate shows the average accuracy rates of training and testing datasets.

End of Table A1
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Table A2. Experimental results on the German credit database
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Overall 
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Overall 
accuracy* 
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accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

1 72.33 46.90 0.3157 70.92 50.60 0.3346 71.44 48.05 0.3264

2 73.62 42.79 0.2114 71.08 49.47 0.3154 68.68 63.33 0.4261

3 73.16 41.75 0.2203 71.23 48.86 0.3022 69.87 52.38 0.3658

4 72.28 43.10 0.2762 71.34 48.45 0.2864 70.05 66.67 0.4597

5 73.85 43.86 0.2631 71.02 49.76 0.2953 70.55 47.87 0.3187

6 73.74 43.75 0.2610 70.43 50.00 0.3279 70.22 45.00 0.2697

7 74.22 42.51 0.2524 70.61 51.05 0.3358 70.04 50.00 0.3358

8 72.06 45.11 0.2953 71.24 49.66 0.2957 71.43 43.43 0.1848

9 75.65 34.11 0.1384 73.36 44.00 0.1380 77.66 31.73 0.1427

10 77.58 31.52 0.1328 71.43 45.16 0.1479 79.00 30.53 0.1374

11 72.27 40.68 0.2051 71.24 49.13 0.2869 70.31 48.46 0.2495

12 73.35 40.95 0.2230 70.40 51.72 0.3285 71.33 46.94 0.2684

13 73.73 40.56 0.2264 70.01 51.43 0.3110 70.70 48.37 0.2891

14 73.30 42.17 0.2671 70.22 50.84 0.3354 69.78 51.20 0.3021

15 73.82 41.57 0.2303 70.27 52.59 0.3542 71.23 40.43 0.1880

16 72.91 40.68 0.1919 70.64 51.12 0.3014 71.19 48.40 0.2957

17 72.08 47.15 0.3261 69.56 55.46 0.3329 70.52 48.54 0.2981

18 72.64 44.00 0.2735 69.61 52.63 0.3150 70.71 42.86 0.2027

19 72.99 43.57 0.2651 71.33 49.75 0.2961 70.84 43.86 0.2157

20 72.12 44.44 0.2798 70.13 52.26 0.3215 71.30 44.64 0.2260

21 73.35 41.45 0.2130 71.28 48.07 0.2890 71.20 44.56 0.2361

22 72.41 44.34 0.2834 71.03 47.69 0.2781 71.29 46.67 0.2478

23 74.71 40.37 0.1441 73.96 41.57 0.1240 71.66 44.68 0.1456

24 73.62 40.17 0.1889 69.72 53.21 0.3367 70.81 47.15 0.2873

25 72.87 44.28 0.2469 71.41 47.87 0.2487 69.54 50.90 0.3159

26 73.21 44.51 0.2557 69.68 55.25 0.3697 67.70 57.58 0.3829

27 72.09 47.75 0.3353 69.28 53.43 0.3369 69.84 50.94 0.3277

28 72.98 42.37 0.2359 70.43 49.79 0.2891 71.03 44.63 0.1950

29 74.23 41.29 0.2218 70.98 49.14 0.2962 66.90 64.35 0.4268

30 74.65 42.60 0.2394 71.25 47.96 0.2651 71.19 44.32 0.2053

31 72.97 45.76 0.2841 70.25 51.83 0.3028 71.24 46.15 0.2139

32 73.80 43.45 0.2567 71.04 50.00 0.3219 71.53 44.44 0.1999
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33 73.32 40.71 0.1958 69.62 52.70 0.3691 69.64 55.88 0.3565
34 73.97 42.79 0.2390 70.30 48.56 0.2983 69.35 52.75 0.3210
35 74.10 39.49 0.1594 71.03 51.72 0.3320 71.30 45.73 0.2641
36 72.99 45.95 0.2258 70.20 51.72 0.3257 70.58 47.37 0.2850
37 74.46 40.44 0.2061 70.37 51.87 0.3124 70.84 44.19 0.1861
38 73.95 40.79 0.2127 69.58 54.82 0.3561 71.29 47.81 0.2257
39 74.60 41.12 0.2264 70.44 51.65 0.3121 71.30 47.39 0.2651
40 73.84 40.82 0.1988 70.03 52.73 0.3314 69.90 50.48 03098
41 73.87 43.28 0.2862 71.01 51.79 0.2963 71.33 46.39 0.2548
42 74.10 40.44 0.2089 69.19 53.13 0.3335 68.91 52.66 0.3369
43 74.48 42.53 0.2694 70.97 50.26 0.3128 71.63 44.00 0.1876
44 74.60 43.52 0.2631 69.32 52.66 0.3433 71.47 46.00 0.2250
45 73.09 41.88 0.2269 70.71 50.44 0.3027 70.38 49.30 0.2983
46 73.56 40.91 0.2198 70.50 51.30 0.3159 70.78 47.33 0.2957
47 74.33 38.71 0.1689 69.38 53.85 0.3467 70.78 48.54 0.2749
48 74.34 39.51 0.1830 68.32 56.03 0.3951 70.09 49.03 0.3108
49 72.40 40.59 0.2014 70.95 46.38 0.2863 71.06 48.21 0.2689
50 74.71 41.15 0.2231 71.41 49.53 0.2994 71.59 43.66 0.1944

* Overall accuracy rate shows the average accuracy rates of training and testing datasets.

Table A3. Experimental results on the Japanese credit database
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Overall
accuracy* 
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Type–II
error 
(%)

RMS 
error

1 86.63 10.11 0.1826 89.63 8.44 0.1511 86.20 14.17 0.2310
2 87.62 11.17 0.1887 87.12 8.37 0.1644 87.15 9.74 0.1757

3 87.46 10.35 0.1741 89.49 9.47 0.1836 86.86 10.12 0.1859
4 87.18 8.59 0.1592 88.53 9.71 0.1620 84.31 11.95 0.2046
5 87.72 8.50 0.1694 88.65 10.00 0.1462 83.86 14.49 0.2587
6 87.54 8.79 0.1837 87.65 10.53 0.1647 85.27 14.47 0.2154
7 87.57 5.81 0.1580 85.07 13.55 0.1701 86.94 11.96 0.1992
8 86.91 10.35 0.1929 86.71 11.58 0.1597 86.76 12.33 0.1759
9 89.94 5.77 0.1466 91.14 10.51 0.1529 88.00 9.94 0.1477

10 91.67 7.50 0.1412 91.38 7.63 0.1512 88.55 7.85 0.1458
11 87.20 12.06 0.2087 87.14 12.11 0.1823 85.85 13.98 0.2082
12 85.24 12.57 0.2149 88.78 10.43 0.1855 85.34 11.40 0.2039

End of Table A2
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13 88.82 8.56 0.1498 88.35 9.21 0.1934 84.71 11.80 0.2181
14 85.59 12.70 0.1834 88.81 8.66 0.1827 83.51 17.27 0.2731
15 86.65 11.88 0.1752 87.53 10.30 0.1720 86.31 10.76 0.1993
16 87.61 12.44 0.2158 88.47 10.00 0.1928 86.57 11.81 0.1727
17 88.89 9.18 0.2031 87.73 10.42 0.2018 87.25 10.00 0.2047
18 83.59 13.40 0.2449 87.59 10.35 0.2133 86.66 11.30 0.1834
19 87.71 10.65 0.2031 88.34 11.39 0.2057 87.19 10.29 0.2150
20 88.04 10.84 0.1897 86.43 13.43 0.2210 85.87 11.53 0.2248
21 86.71 9.60 0.1883 87.78 10.20 0.1977 85.25 12.32 0.1839
22 87.09 12.30 0.2138 88.81 9.05 0.1754 86.85 11.27 0.1729
23 95.28 5.05 0.1405 89.87 5.56 0.1549 88.54 9.77 0.1443
24 87.89 10.42 0.1316 85.47 12.19 0.2134 77.66 23.76 0.3157
25 87.05 11.44 0.1419 88.84 10.26 0.2068 79.50 20.97 0.2759
26 87.84 10.77 0.1567 87.69 10.35 0.2259 86.09 12.05 0.2010
27 87.37 11.91 0.1962 89.47 8.58 0.1587 87.68 9.17 0.1679
28 87.23 12.18 0.2040 85.82 11.48 0.2359 86.82 9.12 0.1780
29 86.36 9.95 0.1510 89.29 8.77 0.1817 87.48 13.10 0.1824
30 89.02 9.33 0.1631 84.26 11.49 0.2294 86.23 10.63 0.1913
31 88.86 7.61 0.1974 89.31 8.23 0.1786 87.46 9.04 0.1548
32 88.42 9.09 0.2014 88.58 8.62 0.1894 85.78 10.44 0.1429
33 88.43 9.39 0.1737 87.44 11.67 0.1692 85.58 11.43 0.1618
34 87.68 12.69 0.1835 84.86 11.30 0.2011 86.13 12.12 0.2041
35 87.68 9.22 0.1547 88.72 7.55 0.1855 86.28 13.46 0.2186
36 88.08 8.42 0.1824 89.18 10.89 0.1638 86.88 10.99 0.1951
37 88.82 9.04 0.1720 89.41 8.48 0.1600 83.83 15.32 0.2475
38 89.61 10.78 0.2039 87.47 10.27 0.1840 87.44 10.41 0.1824
39 87.58 10.89 0.2157 88.46 9.46 0.1679 85.78 11.71 0.1933
40 87.46 8.70 0.2098 88.25 8.58 0.1587 86.93 8.36 0.1647
41 88.89 10.75 0.1931 84.86 16.42 0.2158 80.72 12.05 0.2139
42 88.44 8.90 0.1828 89.58 7.23 0.1581 87.56 9.30 0.1724
43 87.39 9.84 0.1479 88.40 10.33 0.1739 86.38 12.47 0.1847
44 89.49 8.47 0.1497 87.72 9.82 0.1840 84.24 12.64 0.1938
45 88.46 10.88 0.1848 88.52 10.59 0.1582 87.54 11.51 0.1722
46 87.92 9.38 0.1561 89.25 6.91 0.1351 86.09 10.96 0.1584
47 88.86 8.21 0.1795 87.59 11.45 0.1637 83.97 12.57 0.1892
48 89.29 11.05 0.1491 86.64 13.31 0.1873 84.16 14.60 0.2060
49 89.52 11.00 0.1469 85.58 9.52 0.2130 87.71 8.23 0.1738
50 89.23 6.40 0.1488 88.62 10.20 0.1754 87.24 10.06 0.1861

* Overall accuracy rate shows the average accuracy rates of training and testing datasets.

End of Table A3
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Table A4. Experimental results on the Chinese credit database
N

o.
 o

f h
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n

ne
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SCM 40:60 SCM 50:50 SCM 90:10

Overall 
accuracy* 

(%)

Type–II
Error 
(%)

RMS 
error

Overall 
accuracy* 
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Type–II
error (%)

RMS 
error

Overall
accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

1 52.56 99.49 0.4431 50.15 98.62 0.5361 53.84 97.04 0.4127
2 53.77 98.85 0.4125 51.45 99.01 0.5302 55.15 98.47 0.4730
3 53.29 99.59 0.3698 49.57 98.70 0.6128 54.89 99.46 0.4454
4 53.44 97.41 0.3947 51.70 98.91 0.5531 57.15 99.59 0.5231
5 52.17 99.59 0.3862 51.95 98.74 0.5248 56.25 97.99 0.3860
6 53.47 98.91 0.3993 52.04 98.29 0.5001 58.23 98.28 0.3366
7 50.62 99.60 0.3736 52.27 99.73 0.4538 64.92 97.84 0.2931
8 51.35 98.45 0.2658 52.20 98.73 0.3957 63.83 97.75 0.2158
9 54.50 97.89 0.1789 69.67 95.97 0.1669 76.43 96.80 0.1547
10 59.07 98.53 0.1782 71.52 93.94 0.1642 78.83 95.29 0.1539
11 53.12 97.98 0.2384 52.06 99.09 0.4634 65.72 99.59 0.3235
12 52.13 98.32 0.2991 51.42 99.09 0.5106 64.92 98.72 0.3362
13 52.78 99.39 0.2671 51.48 99.54 0.5284 63.40 97.11 0.3850
14 50.51 97.06 0.3349 50.94 98.24 0.6137 64.07 97.35 0.3451
15 49.77 99.33 0.4265 49.70 98.70 0.6320 63.61 98.20 0.3924
16 53.45 97.43 0.3758 48.49 98.57 0.6653 65.33 97.82 0.4167
17 52.73 93.58 0.3816 50.07 97.57 0.6141 64.35 97.79 0.4468
18 51.65 98.82 0.3489 49.50 98.32 0.6137 63.61 99.13 0.4123
19 50.58 98.46 0.4160 48.97 99.65 0.6430 62.50 99.81 0.4830
20 54.23 99.57 0.3379 48.69 98.02 0.5826 62.68 99.33 0.3826
21 52.60 99.49 0.3918 49.60 98.64 0.5721 63.81 98.28 0.3150
22 53.15 99.37 0.2251 50.51 99.73 0.3953 64.59 98.15 0.3368
23 56.90 98.46 0.1785 52.43 96.16 0.1813 66.00 96.55 0.1687
24 50.53 98.16 0.2691 50.62 99.46 0.3834 64.98 97.74 0.2816
25 52.93 98.88 0.3557 50.08 98.80 0.3153 64.29 98.25 0.2904
26 53.33 97.96 0.3362 50.51 98.36 0.4629 63.64 98.48 0.3121
27 54.42 98.65 0.3694 49.35 98.62 0.6233 63.67 99.03 0.2953
28 51.30 98.63 0.4211 51.28 98.40 0.5136 65.52 99.39 0.2238
29 52.62 98.12 0.4226 49.72 98.63 0.5564 63.71 98.11 0.3260
30 51.30 98.27 0.4464 49.28 99.65 0.5622 62.92 99.52 0.3608
31 53.95 97.60 0.3567 50.48 99.65 0.5407 64.35 99.51 0.3334
32 50.58 98.47 0.4600 48.09 99.24 0.6079 62.45 99.72 0.3916
33 53.82 98.54 0.3720 49.46 98.79 0.5938 61.73 99.82 0.4121
34 53.55 99.16 0.3953 50.28 98.53 0.5731 62.65 99.62 0.4310
35 52.84 98.10 0.4186 48.15 98.66 0.6619 62.52 97.81 0.4409
36 52.52 98.59 0.4435 51.01 99.37 0.6010 61.18 98.23 0.4506
37 52.82 98.59 0.3953 49.83 98.19 0.6550 60.88 99.82 0.5007
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38 51.98 99.28 0.4729 49.49 99.13 0.6408 61.16 98.16 0.5137
39 52.51 99.19 0.5610 51.30 98.92 0.5473 60.79 98.22 0.4613
40 51.47 97.23 0.5583 48.50 98.79 0.6691 60.76 98.50 0.5433
41 53.44 97.98 0.4833 47.65 98.22 0.6734 60.05 99.47 0.5828
42 52.69 98.13 0.4917 50.23 99.12 0.6611 61.64 97.18 0.4873
43 52.74 98.75 0.5103 49.79 98.31 0.6832 60.54 99.82 0.5247
44 52.79 98.69 0.5561 48.19 98.27 0.5961 60.20 97.79 0.4563
45 53.26 98.40 0.5300 47.85 99.66 0.5549 60.79 97.91 0.4518
46 51.40 97.98 0.6428 49.72 98.53 0.4837 59.39 99.48 0.5834
47 53.69 99.57 0.5106 49.70 98.45 0.5536 58.54 98.24 0.5910
48 52.82 98.60 0.5068 51.46 98.39 0.5805 59.63 98.38 0.6008
49 49.58 99.33 0.6235 50.96 97.90 0.4723 58.83 98.02 0.5719
50 53.11 97.33 0.5620 49.63 98.51 0.7049 58.25 98.03 0.5950

* Overall accuracy rate shows the average accuracy rates of training and testing datasets.

TableA5. Experimental results on the SPSS credit database

N
o.

 o
f h

id
de

n
ne

ur
on

s

SCM 40:60 SCM 50:50 SCM 90:10

Overall 
accuracy* 

(%)

Type–II
Error 
(%)

RMS 
error

Overall 
accuracy* 

(%)

Type–II
error (%)

RMS 
error

Overall
accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

1 77.60 40.63 0.1867 75.74 43.48 0.1937 72.71 53.24 0.2861
2 75.22 43.75 0.2152 74.65 40.00 0.1913 73.82 50.44 0.2753

3 78.31 50.00 0.2561 75.06 50.00 0.2394 73.22 52.89 0.2964
4 76.05 30.77 0.2130 73.98 45.83 0.2151 72.76 48.57 0.2767
5 75.97 41.03 0.2687 72.47 62.50 0.3283 73.68 50.68 0.2634
6 77.88 32.14 0.1948 75.64 43.33 0.2204 71.9 57.78 0.3200
7 73.68 42.11 0.2763 73.08 64.29 0.3567 70.50 59.06 0.3316
8 79.07 31.03 0.2001 74.78 49.44 0.2042 73.84 51.61 0.2768
9 91.22 8.24 0.1147 90.43 8.48 0.1264 88.29 9.14 0.1431

10 82.39 16.45 0.1492 75.88 24.11 0.1586 81.17 17.47 0.1537
11 77.46 36.11 0.2341 71.97 58.12 0.2958 73.68 52.78 0.2669
12 77.37 34.38 0.2319 73.49 68.42 0.3774 71.84 68.57 0.3767
13 72.01 59.09 0.2976 74.66 41.67 0.2367 73.90 50.00 0.2651
14 72.49 40.00 0.2854 75.58 22.73 0.1849 73.64 66.67 0.3724
15 76.37 19.00 0.1849 73.55 44.44 0.2560 70.62 67.93 0.3527

End of Table A4



8

N
o.

 o
f h

id
de

n
ne

ur
on

s
SCM 40:60 SCM 50:50 SCM 90:10

Overall 
accuracy* 

(%)

Type–II
Error 
(%)

RMS 
error

Overall 
accuracy* 

(%)

Type–II
error (%)

RMS 
error

Overall
accuracy* 

(%)

Type–II
error 
(%)

RMS 
error

16 75.34 33.33 0.1821 75.46 38.46 0.2389 73.80 53.33 0.2971
17 76.95 50.00 0.2794 74.16 53.85 0.2851 71.86 58.33 0.3159
18 75.74 35.14 0.2133 74.61 40.00 0.2418 72.82 53.38 0.2910
19 76.20 32.26 0.2287 74.60 36.67 0.1816 72.82 60.00 0.3616
20 77.64 29.17 0.1936 75.29 29.03 0.1958 73.72 51.16 0.2842
21 77.43 35.29 0.1882 73.71 45.00 0.2534 71.75 59.34 0.3363
22 75.28 44.00 0.2335 74.51 32.26 0.1829 73.78 51.27 0.2960
23 78.27 20.59 0.1654 76.23 23.30 0.1556 74.09 25.73 0.1681
24 77.35 20.69 0.1724 74.53 41.67 0.2305 73.97 50.00 0.2567
25 77.53 27.50 0.1887 75.06 41.18 0.2309 73.32 51.44 0.2530
26 76.08 33.33 0.2005 73.51 35.90 0.1957 72.40 59.65 0.2739
27 77.22 33.33 0.2141 74.44 25.00 0.1683 73.07 51.48 0.2458
28 76.15 40.00 0.2421 75.22 19.05 0.1609 73.20 54.32 0.2731
29 76.35 36.59 0.2039 74.08 66.67 0.3726 70.77 69.84 0.3929
30 78.15 22.73 0.1844 74.83 44.00 0.2549 73.15 50.47 0.2643
31 74.92 33.33 0.2019 73.12 29.41 0.2051 71.32 62.07 0.3534
32 77.65 40.00 0.2331 74.29 45.16 0.2694 72.95 60.00 0.3597
33 76.82 32.35 0.2110 75.58 26.67 0.2003 71.97 54.43 0.2819
34 75.37 22.22 0.2232 75.42 28.57 0.2158 70.19 62.50 0.3653
35 75.47 31.25 0.2408 74.27 41.94 0.2269 72.92 51.95 0.2717
36 78.20 27.78 0.2635 75.00 43.75 0.2407 71.84 57.65 0.2981
37 75.21 31.25 0.2851 74.02 34.29 0.1889 72.99 54.55 0.2563
38 77.40 33.33 0.2759 71.66 52.17 0.2818 70.94 57.25 0.2657
39 75.00 31.58 0.2232 73.84 49.55 0.2600 70.41 58.14 0.2928
40 78.02 32.50 0.2345 68.24 65.77 0.3871 70.15 61.96 0.3351
41 77.36 30.77 0.2021 71.80 51.43 0.2611 73.80 28.57 0.2241
42 77.22 29.03 0.2263 72.69 53.66 0.2743 73.91 50.58 0.2733
43 75.41 30.00 0.2451 74.60 30.00 0.2177 74.02 50.69 0.2667
44 78.15 10.98 0.1656 75.00 50.81 0.2738 74.01 33.33 0.1962
45 76.43 28.57 0.2330 70.26 67.24 0.3961 73.72 52.22 0.2710
46 76.62 33.80 0.2647 74.20 51.43 0.2863 73.45 52.58 0.2741
47 75.75 22.22 0.1930 72.43 55.36 0.3197 72.52 52.58 0.2654
48 73.87 40.00 0.2512 74.22 49.04 0.2638 72.34 55.24 0.2838
49 75.88 47.83 0.2682 74.87 36.48 0.2117 71.21 55.26 0.2693
50 77.19 38.46 0.2326 70.53 58.97 0.3333 73.65 52.08 0.2524

* Overall accuracy rate shows the average accuracy rates of training and testing datasets.

End of Table A5
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Table B1. Results of Wilcoxon signed–ranks test for Australian database

SCM
ratio 
(%)

Model  
X

Model  
Y

Overall accuracy Type – I error Type – II error 

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

40:60 ANN – 2 ANN – 1 1.70 8.786E – 14** – 45.33 3.572 – 7.80 2.067
ANN – 3 4.04 3.726E – 19** – 66.74 2.715E – 16** 50.56 8.205E – 20** 

50:50 ANN – 2 ANN – 1 8.57 0.010** 32.67 1.085E – 20** 78.61 3.572E – 17** 
ANN – 3 4.04 2.935E – 17** 4.95 4.707E – 18** 70.51 1.205E – 13** 

90:10 ANN – 1 ANN – 2 3.94 0.044* 18.78 9.198E – 24** 44.12 3.821E – 28** 
ANN – 3 4.07 1.787E – 7** 17.44 2.525E – 23** 45.82 3.821E – 28**

*α = 0.05, ** α = 0.01.

Table B2. Results of Wilcoxon signed–ranks test for German database

SCM
ratio 
(%)

Model  
X

Model  
Y

Overall accuracy Type – I error Type – II error 

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

40:60 ANN – 2 ANN – 1 2.54 2.759E – 22** 9.96 3.001E – 149** 7.60 1.923E – 43** 
ANN – 3 3.84 0.025* 1.46 4.532E – 13** 21.93 1.240E – 60** 

50:50 ANN – 3 ANN – 1 0.82 7.670E – 8** – 0.15 0.114 5.53 3.010E – 65** 
ANN – 2 3.55 1.920E – 25** 18.57 2.670E – 192** 7.96 9.148E – 38** 

90:10 ANN – 2 ANN – 1 1.73 5.755E – 12** 8.39 5.577E – 131** 3.78 1.874E – 60** 
ANN – 3 10.24 3.459E – 6** 29.01 6.012E – 158** 31.67 3.807E – 59** 

*α = 0.05, ** α = 0.01.

Table B3. Results of Wilcoxon signed–ranks test for Japanese database

SCM
ratio 
(%)

Model  
X

Model  
Y

Overall accuracy Type – I error Type – II error 

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

40:60 ANN – 3 ANN – 1 5.93 3.230E – 13** 73.40 1.577E – 14** 12.45 4.593E – 6**
ANN – 2 3.94 5.166E – 11** 55.02 1.307E – 5** 32.66 9.634E – 7** 

50:50 ANN – 2 ANN – 1 0.26 3.646E – 12** – 56.36 0.205 27.40 3.948E – 21** 
ANN – 3 1.68 1.855E – 13** 34.44 1.085E – 20** – 37.29 0.358 

90:10 ANN – 2 ANN – 1 0.62 8.675E – 14** – 7.85 0.012* 21.06 1.394E – 28** 
ANN – 3 0.01 0.845 – 15.33 0.475 19.67 3.821E – 28** 

*α = 0.05, ** α = 0.01.
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Table B4. Results of Wilcoxon signed–ranks test for Chinese database

SCM
ratio 
(%)

Model  
X

Model  
Y

Overall accuracy Type – I error Type – II error 

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

40:60 ANN – 2 ANN – 1 8.38 2.259E – 4** – 72.66 0.000** – 0.66 2.525E – 23** 

ANN – 3 3.82 0.037* – 10.23 1.629E – 227** – 0.07 0.635

50:50 ANN – 2 ANN – 1 2.64 4.503E – 8** 73.88 1.437E – 21** 2.11 0.751

ANN – 3 36.39 4.351E – 46** 69.85 4.358E – 14** 3.31 0.357

90:10 ANN – 2 ANN – 1 3.15 1.338E – 6** – 71.31 0.211 1.56 0.000**

ANN – 3 19.44 1.086E – 16** – 23.15 0.205 1.31 0.167

*α = 0.05, ** α = 0.01.

Table B5. Results of Wilcoxon signed–ranks test for SPSS database

SCM
ratio 
(%)

Model  
X

Model  
Y

Overall accuracy Type – I error Type – II error 

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

Im
pr

ov
em

en
t 

(%
)

p

40:60 ANN – 2 ANN – 1 8.38 2.259E – 4** – 72.66 0.000** – 0.66 2.525E – 23** 

ANN – 3 16.54 1.192E – 4** 67.57 3.297E – 9** 59.96 4.475E – 39** 

50:50 ANN – 1 ANN – 2 19.18 3.323E – 7** 45.45 2.035E – 7** 64.80 6.870E – 61** 

ANN – 3 18.62 4.029E – 11** 81.82 7.738E – 8** 63.59 1.039E – 58** 

90:10 ANN – 1 ANN – 2 8.76 0.008** 22.20 7.870E – 27** 47.66 8.212E – 65** 

ANN – 3 19.16 3.719E – 9** 52.41 2.715E – 16** 64.46 2.682E – 95** 

*α = 0.05, ** α = 0.01.


