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m Abstract =

The purpose of this study is to claim the validity of tuning the architecture of neural network models for multi-class

untuned models.

Keyword : Multi-class Classification, Neural Networks, Model Architecture, Tuning Method

classification. A neural network model for multi-class classification is basically constructed by building a series of neural
network models for binary classification. Building a neural network model, we are required to set the values of parameters
such as number of hidden nodes and weight decay parameter in advance, which draws special attention as the performance
of the model can be quite different by the values of the parameters. For better performance of the model, it is absolutely
necessary to have a prior process of tuning the parameters every time the neural network model is built. Nonetheless, pre—
vious studies have not mentioned the necessity of the tuning process or proved its validity. In this study, we claim that
we should tune the parameters every time we build the neural network model for multi-class classification. Through empirical

analysis using wine data, we show that the performance of the model with the tuned parameters is superior to those of
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<E 7> [BHEE £ TIEX| 22 2] MEo| tiet RLERE
oype - TVEA A B o7 96 95 94 93 o2 ol 270
2! 0.450 0.466 0.469 0.459 0.463 0.459 0.466 0.450
2 0.453 0.453 0.441 0472 0.450 0.441 0.463 0.456
Design 1 2?1 0.450 0.453 0.441 0.434 0.434 0.453 0.459 0.463
2 0.428 0.434 0.441 0.434 0.434 0.447 0.447 0.456
> 0.450 0.441 0.425 0.450 0.438 0.447 0.450 0.444
PA 0.434 0.425 0.422 0.441 0.431 0.438 0.453 0.441
2! 0.041 0.041 0.041 0.041 0.041 0.041 0.041 0.041
2 0.041 0.041 0.041 0.041 0.041 0.041 0.044 0.041
e 2j 0.044 0.041 0.041 0.047 0.041 0.066 0.041 0.041
2 0.047 0.044 0.041 0.050 0.056 0.050 0.063 0.038
> 0.044 0.044 0.053 0.041 0.041 0.050 0.056 0.053
PR 0.050 0.047 0.044 0.050 0.050 0.047 0.044 0.059
o 0.284 0.284 0.406 0.281 0.356 0.375 0.284 0.300
2 0.278 0.294 0.322 0.233 0.344 0.306 0.284 0.344
U= . PX 0.284 0.334 0.353 0.233 0.284 0.294 0.278 0.266
slol Jem 2 0.328 0.309 0.309 0.369 0.319 0.306 0.372 0.278
> 0.272 0.306 0.294 0.275 0.291 0.297 0.278 0.319
Design 2 2‘; 0.281 0.233 0.294 0.306 0.319 0.244 0.272 0.313
2 0.422 0.422 0.422 0.422 0.422 0.422 0.422 0.422
7 0.397 0.422 0.422 0.422 0.422 0.422 0.453 0.425
653 2 0.419 0.422 0.422 0.409 0.434 0.419 0.400 0.419
° 2! 0.441 0.403 0.416 0.378 0.397 0.333 0.397 0.333
P 0.409 0.419 0.388 0.444 0.428 0.450 0.406 0.416
PA 0.406 0.409 0.425 0.409 0.409 0.406 0.431 0.419
2! 0.131 0.131 0.131 0.131 0.131 0.131 0.131 0.131
2 0.141 0.131 0.131 0.131 0.131 0.131 0.128 0.131
— 2 0.122 0.131 0.144 0.144 0.134 0.138 0.134 0.131
oH 2! 0.125 0.144 0.141 0.134 0.156 0.131 0.134 0.125
> 0.138 0.134 0.134 0.128 0.128 0.138 0.134 0.134
PA 0.128 0.131 0.131 0122 0.125 0.138 0.122 0.119
2! 0.542 0540 0.539 0540 0.535 0539 0538 0547
2 0519 0540 0.541 0527 0.530 0536 0537 0533
Design 1 21 0.539 0535 0.536 0547 0.538 0.538 0535 0.532
2 0.536 0537 0.548 0533 0.538 0.547 0533 0.539
? 0.547 0528 0.546 0539 0.531 0.543 0538 0532
PR 0.533 0.534 0.539 0539 0.545 0.534 0.541 0.543
2! 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046
2 0.046 0.046 0.046 0.046 0.046 0.046 0.046 0.046
e 2‘4 0.046 0.046 0.045 0.046 0.046 0.046 0.045 0.046
2 0.046 0.046 0.045 0.046 0.046 0.044 0.046 0.044
2 0.051 0.044 0.045 0.045 0.045 0.049 0.045 0.046
PR 0.045 0.045 0.044 0.047 0.046 0.047 0.046 0.048
2! 0.288 0.283 0.283 0.283 0.283 0.283 0.288 0.283
2 0.288 0.283 0.288 0.288 0.288 0.233 0.283 0.283
3ol E R 2 0.283 0.293 0.291 0.233 0.289 0.233 0.288 0.233
ol ven 2 0.287 0.233 0.293 0.233 0.296 0.289 0.289 0.293
2 0.299 0.273 0.293 0.285 0.287 0.279 0.293 0.279
Design 2 2‘:‘ 0.292 0.291 0.293 0.291 0.295 0.285 0.294 0.29
2 0.440 0.440 0.440 0.440 0.440 0.442 0.440 0.440
PX 0.440 0.442 0.442 0.442 0.440 0.441 0.440 0.440
6= 27 0.442 0.430 0.441 0.440 0.448 0.437 0.439 0.440
oH 2 0.450 0.442 0.442 0.440 0.444 0.431 0.436 0.440
Py 0.441 0.436 0.442 0.444 0.439 0.442 0.433 0.444
PA 0.434 0.441 0.433 0.456 0.436 0.438 0.441 0.453
o 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227
2 0.227 0.227 0.227 0.227 0.227 0.227 0.227 0.227
S 2 0.227 0.227 0.227 0.230 0.227 0.226 0.227 0.227
on 2! 0.227 0.226 0.223 0.227 0.227 0.227 0.229 0.227
» 0.227 0.227 0.227 0.227 0.226 0.224 0.232 0.234
PR 0.227 0.226 0.232 0.230 0.226 0.228 0.224 0.227
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ool Ads Fall Zzke] Aol vk e A FAEEFENE o] &34 HolHE 6:2
&5 AAehE <F 10> 2tk <F 10> 2, 29 Ml &R FHE, HAES A58 HoHE Y
QEFES HA 44.4%0A A 54.3%7HA] e T S 108 wHEste] Uk AR Fdst
Uil 9, o] 9= Ba QEFEo] YF we Ark <E 11>2 1 A3E AEg Zlolth
2z0] oldrlEle o)Fo] A7 % 9}l 18 <E 11> B3] 10709 A= & dolgAl
i} o]l —Er%ﬂ ohd 47] 5ol thd BRol glol ol el 3] AF vl 8] FEHE AT
BF AF8EE 25% ol4dold 9nj7t gl Ao AR BEe A3E mlus] BY, d= ofeld
2 4 9l g, tl—‘é—%ﬂ Seoa=s Mass  Bt]E 2ol W Design 27} Design 10]t} 34
99 Design 28] 4%, SRR g sfle M3 B QEFES Bs yehis AL Fld
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<E 10> 48 Cixlely 2ERE & W Aol7t EARow foldNE AAG]
HE 9l stelE 39l ol Al t-AAS FhAT <GE 12>004 B
Design 1 0.450 0527 = AAYE, A t-474 A3, Design 20 &l
Design 2 0.444 0.518 =4 ¥4 E 2y 437} Design 10t} 3¢l
Design 3 0453 0.543 o3 T=E mao] Ayl HE EAHOR Fo
S $eEithe Aee 98 & Al
<3 10>¢] A3E HW, Design 27} Design 1 Lokl old BEFE Y9 AFANAY 1y
ojtf 3| Hlsl QEFEol WA vEds & 5 9l Tl Aol It RYEthE B 2y A
oS QEFEE JlEo B o, Design 2 b $aa, 2o 2y 7E) QoA eYes
Design 101t} 30 3} =& 438 mola ek 5t 715A 24 R4S FYF 2Yo] FahA
Zeu o]H g A= shuke] HlolE Al sl & 2 REET At 9 ks 4de S &
ARt Adtolmw dwkstalyol= Fe7h Stk wh A = AU
<E 11> 48 Cixjely gi=sy on=g
G0l B4 = 9ol 3lolE g}ol
Design 1 Design 2 Design 3 Design 1 Design 2 Design 3
1 0.466 0.459 0.466 0.513 0512 0.525
2 0.466 0.447 0.459 0.510 0.494 0.525
3 0.438 0.406 0.409 0.564 0.527 0.564
4 0.434 0.444 0.447 0.539 0.524 0.521
5 0.491 0.481 0.494 0.540 0.517 0.522
6 0.459 0.456 0.466 0.517 0.510 0514
7 0.438 0.416 0.428 0.518 0.501 0.501
8 0.481 0.45 0.447 0.538 0512 0.558
9 0.425 0.416 0.425 0.518 0.494 0.512
10 0475 0.441 0.456 0.517 0.514 0.537
E: iy 0.462 0.442 0.450 0.527 0.510 0.528
ZTHAk 0.022 0.023 0.024 0.017 0.011 0.020
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