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Fig.1 The structure of the sandglass-type MLP.

Jo0ooooobooooooooboooooooo
Jo0ooooobooooooooboooooooo
Jo0ooooobooooooooboooooooo
ooooobooooooooo

0o0bobooboobo2200000000
Jdooooooobooboooboboboooo
O O O O Hierarchical Nonlinear Principal Compo-
nent Network: HNPCNO O OO O OOHNPCN OO
(¢ist,)im1....,», D00D0D000D00000O0D000O
gooooooboood

HNPCNOOOOO 200000HNPCNODOO
Jo0oooooboooooooooboooooooo
OO0OOOHNPCNOOOODOOOOODOOOO
0:=1,---,mO00000000O00O0QCDOO :0000
d0Oo000odolle0b0000OD0OODOOObOOOOOn
Jo0ooobobobooooooooboooooooo
00000 sS00000000000 MLPOOODO
Jo0oodoooobobooooobooooooboooo
Jo0ooooobooooooooboooooooo
Joddd.0000db0bo0bbobobooooogooooo
Jo0o0ooobboooboboobbuooooooo
O:000000000b00bDO0ob0bO y;, 00000
O00+«, 00000000

Joooooobboobooooooboooboood
0oooooobooooooooooooooog e
Joo0ooobobooooooogooo:000oo
Jo0ooooobooooooooboboooooooo
Jdddoooooooooboobooogooooo
Jo0ooooobooooooooboboooooooo
Joooobooboooooooo

flu)=u (20)

ooooooboboooooboooo

f(u)zm (21)
T

Oo0oOoroooooobo0«.bOb0D0b0000oooon

1st sub-network

p ] © ° ~
Xz b2 g i— X0

—

2nd sub-network

m-th sub-network

02 HNPCNOOD
Fig.2 The structure of HNPCN.
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Fig.3 Test data.
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Table 1 Parameters of HNPCN

variable value
n 0.05
T 0.1
N in training 20000
N in testing 200
initial w random number
over [—0.1,0.1]
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Fig.4 The reconstructed data from the first
principal component.
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Fig.5 The reconstructed data from the second
principal component.
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Fig.6 The reconstructed data from the first and
second principal components.
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Fig.7 Distribution of the first and second prin-

cipal component.
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Table 2 MSEs of sub-networks

# sub-network | MSE

diminution of MSE

1st 0.18319 -
2nd 0.00473 0.17846
3rd 0.00257 0.00216
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Table 3 Parameters of HNPCN

variable value
n 0.001
T 0.1
N in training 50000
N in testing 100
initial w random number
over [—0.1,0.1]
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Fig.8 Output wave of the first sub-network.
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Fig.9 Output wave of the fifth sub-network.
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