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Improving Generalization Performance Via Out-of-Bag Estimate
Using Variable Size of Bags

Shuichi Kurogi

Faculty of Engineering Kyushu Institute of Technology*2

This paper describes a method for improving the generalization performance by means of the

out-of-bag estimate for the generalization error in regression problems. We analyze the effect of

the size of bags from the viewpoint of piecewise linear prediction achieved by the CAN2 (com-

petitive associative net). Here, the CAN2 basically is a neural net for learning efficient piecewise

linear approximation of nonlinear functions. We also examine and validate the effectiveness via

numerical experiments.
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Fig.1 Schematic diagram of the CAN2
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Fig.3 Prediction by the CAN2s with * and 0°°. The open circles represent the given data (z;,y;) € D",

~bg

the thick lines the bagging prediction §;*, and the thin lines the underlying function r(x).
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Fig.4 Losses L™, L°®, L*** and the regression losses L™, L°®, L*** vs. a
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Table 1 Losses L'", L°® and L** for § = 6*, 6°® and #°"'. The unit of the losses is 1072,

optimal (6*) out-of-bag (6°7) conventional out-of-bag (0°"")
n N* a* Ltr Lob Ltst Nob OtOb Ltr Lob Ltst Nobl Ltr Lob Ltst
1000 | 35 0.3 3.819 4.110 4.177 35 0.2 3.397 4.097 4.179 40 3.989 4.124 4.225
500 | 30 0.4 3.795 4.573 4.328 25 0.3 3.937 4.558 4.372 35 4.100 4.602 4.378
400 | 30 0.5 3.379 4.354 4.350 25 0.3 3.489 4.284 4.390 26 3.979 4.368 4.391
200 | 26 0.6 2.637 4.447 4.625 26 0.5 2.470 4.300 4.654 30 3.130 4.343 4.724
160 | 22 0.7 3.295 4.490 4.819 19 0.6 3.521 4.425 4.851 29 2.573 4.400 4.872
150 | 26 0.8 2.442 4.827 4.916 20 0.7 3.660 4.540 5.012 20 4.337 4.782 5.022
100 | 20 1.0 3.629 5.617 5.566 20 2.0 3.497 5.106 5.593 20 3.629 5.617 5.566
90| 16 1.1 5.107 5.569 5.693 17 1.0 3.787 5.326 5.877 17 3.787 5.326 5.877
80| 17 1.0 3.350 bH.811 5.927 17 1.0 3.350 5.811 5.927 17 3.350 5.811 5.927
70| 15 1.4 4.337 5.498 6.869 15 1.5 4.575 5.372 T7.112 16 4.212 5.796 7.146
60| 14 1.3 4.347 7.252 &8.117 19 1.3 2.369 6.859 8.645 20 2427 7.743 8.679
50| 14 3.0 3.464 8.067 9.034 18 2.0 2.024 6.479 9.286 21 1.618 7.816 11.19
40 | 13 3.4 4.507 11.48 8.303 16 3.0 3.026 10.76 9.082 30 0.629 12.73 13.67
30| 15 3.0 5.872 21.36 14.28 15 3.0 5.872 21.36 14.28 27 0.491 24.09 17.15
20| 18 3.0 1.341 50.65 36.37 19 1.0 0.576 44.66 45.06 19 0.576 44.66 45.06
10 9 3.0 5328 119.5 116.4 1 0.3 13.00 52.02 138.0 1 30.79 58.36 130.5
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