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A Study on Relationships between Multi-layered Neural Networks
and Regression Analysis

Eiji Watanabe, Hikaru Shimizu

ABSTRACT

This paper studies relationships between multi-layered neural networks and the
regression analysis for function approximation problems in the presence of the
observation noise. First, we compare NNs with regression models from the
viewpoint of both model structures and parameter estimators. Based on the
discussions, we propose a learning algorithm for avoidance of overfitting. Next,
we propose a method for analysis of the internal representation of NN by using
the principal component analysis. Finally, the modeling results of the two
modeling methods are concretely shown by several numerical computations.

1. IZU®IC
BEESUEONFIIBVT, WRY AT AOIEHESHENeFVEEET 3 C LRIEELHETH 3, L, #
FEORBICL VTR ETNVERET S T PR TH 5703, HESHBERIS B20MIRED & WV I IREERE
L& E T v/ FESRESH, EVRFL0EFY VIREHSNW TV, ¥R 7 L0 AHIBIRITH L
TIEVRMRED, —F, B AR U TIRARETY v 750, RENSEF Y v I/FEELTET O
B, ERMTIZETY v 7 OEESPEF VEZORENTETH 3EOEHEB LTV ALY, ThLOREFIEF IV
BEDBT Y ZDMRED EVIRITTEBEN, NI ANGHOBERETY v 7BESHLTE T EBHISATY
%o

W, AHHF - s EicBid AEEOIILEGER 2T ERATCERFEE L T=a—SVXy b I —J EF
WVEAIFTRNNEBPBEHS N TWE, NNISET 52556, WD, BLXUP LRENESE®ZEL, NN
DEEHHFAOIGHMES DN TV B, Bz, FALEENRTEASHICEL TEESIENTH D, BYISR EE%8E
BT B2y b7 7EECETERCET ISR NEEL - TS [7] HEE (6] BEVWESkR O e %,
@) EEEEEE GD W X Gi) fEERE Gu) SSCRESENRE SNl TBY, 8- R IBLE
PALBEN ORI BLETH 5. BELRIREENR & 31548, BENICSX ShicEE 7 — 7 2EERGENT 3 C
EHEETHD, KEF Y — VITHT REEISITULRE & L TERS N3 (GDRRIEEE ., a5, #7—-%
CIRBAMESEENE T EEERT IHLENSD, FOLSEF— 7 ioxtd 3EENET I BEEY” LFFIN 3
WEE S EEE U %,

AR TR, BRMS22UEMEPEEEANR E UTNN ERRSFOBIRIc>WTRAT 2, 27, EFAUEED
X5 A — SHEEFEOEED SNN & BRI > W THBRET 3, 2 ¥ic, BEEETICBVWTINNIC L 2B
BOEITFEEME U 3RS WTRET L, BrcBREES 2Ed 2 -0 O 21RET 3, S5, FHRMMFO

LT 8




12

HHIT & 3 NNOPREER O— BT FEEIRET 3, BB, BEFTRECKXONNBIUBRREFVOEF Y v 7K
DHEAEIT S0

2. ERE

AR TI, EBULO D ICBISEARTI Y 2 7 2B WR ET B, AHTIEIORGR RIS %8S IR
(DickbELONBEL, HEEBNMENIMEYOBPERAREE T2 (Figure 18R,
Ve = f(Xp)+E:,(P=12...,P) (1)
DORBVT, pldsy—vBEEHRL, BE EpRVEHIBLUNH 0 OHFEEE L, 1 BEUy» LHOTTRHERLE
BEd b, WEONE O BLUDHRRIRAET B,

[Figure 1 about here.]

~— True input—output relation : f(z). T T T T T ]

o Observation data disturbed ‘ Noise £ |

by noise : (z,y) of° | }
Input = E Unknown |Output fLV+ l Yy

} System + |

|

Figure 1: Observation data disturbed by noise Figure 2: A block diagram for modeling
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Figure 3: Structures of both models
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Figure 6: Comparison of interpolation error in the presence of gaussian
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Figure 10: Distribution of principal components
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