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Effect of initial weight value when a problem requiring internal state
transition is learned by a recurrent neural network

Yima Taguchi, Katsunari Shibata,Oita University

Abstract In this paper, to solve the problem that it is difficult for a recurrent neural network to learn a task requiring multi-
step discrete state transition, the initial weight for the feedback connections were investigated in the supervised learning of a
counter task. It was observed after learning that multi-step state transition was mainly represented by the chain of excitation-
suppression-excitation-suppression among hidden neurons. To make the learning easy , it is suggested that the weight for
self-feedback connections is moderate and that for the neighbour connections is negative.

1 0000

0000000000000 O000O00000000
0000000000000 000000O00000oOO
000o00000000000D0o0oo0o0ooooooon
0000000000000000000000000
0000000000000 O0000000000 00
00000000 0000000000O0OO0oDoooo
0oooooooooo

000000000000000000000000
0000000000000 D000D00D0000000
000 0000000000000 0000o00o0o0oo
0000000000000000000000000
0000000000000000000000000
00 00000000000000000000000
0000000 P00000000000000000
0000000000000 0000000000002
0000000000000 O000000000O0o0O
0000000000000 000000O00o0o00o
0000000000000 00000o0ooooooo
0000000000000000000000000
0000000000 O0O0000O00OO0O0oOoooonon
000000000000 -00000000-00
00-.0000000000000000000000
000000000 00000000000000000
0000000000000 000D000000O0

0000000 00o00ooO0oooooooooon
0000000000000000000000000
0000000000000 00000000000

goboobooooobooboooooooooboooboo
goobobooooobobooboboboooooboanon
gbboobooooobooooooobobooobooobg
oooooooboobOooooooobooooooboog
gobooboooboboboOoobobooobobooogoo

gooooboooobooobooboboobooobooog
goooooooooboooboobooobooooaon
goooooooobboobobooboooooooon
goooboooobooboboboooob1o0oooog
gbboobobooooobOoooooooooooboooon
gobooooboooboooboobOoooooboooooonog
ooobooooooooooobobbboooo

uoboooooboobobooobobobogn
gobooooooobooooboobOoooooooa
obOoooboobooobooooboooooooooboOoo
oooogo

2 OJobooooooboboobooboon
gooon

000000000000 0D000D0OD0ODO00DODOO
O0OD0OO00OO0O0OO0O0O0O0O0DO BPTIO Back Propagation
Through TimeO0 0 OO0 00000 O0OOOOOOOO
g00o0o0oOoOOOO0OOoDODOODODOODOOOOOO
0000000 BPTTOOOOOOOODOOODOODOOO
Ooo0o0oooooOoooooooooooooooo
gooooOO0OooOOO0O0O0oOoOoooOoOooooOooo
0000?00000000000000000000
00 Long Short-Term Memory D D OO OO OOODOOO



goboooobooboboooobooooooooooboog
goboooooobobobboobbobobooooon
o000 40000000 0000000O00O0ODODOO

O0OO000O00 FglOODODDDDOOODODROO
gooobooooobooboboooboboobobooooooon
oooobooooboooooooooooDooD «0000
oobooogxobooowdoobooeooonooo
oooboobOooooobbooo fo0oooOobOOoOn
t+1 0000000000 x, 00000000 x00
ooooogoood

Xp1 = flur) = f(wx, +6) ey

Fig. 1: One neuron only with a self-feedback conection.
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Fig. 2: Return map of one neuron only with a self-feedback
connection.
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Fig. 3: Counter task as a multi-step state taransition task.
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Table 1: Learning performance according to the initial
weight for self-feedback connections.
initial weight for | success | average | standard
self-feedback ratio(%) steps deviation
0 62 291646 | 63062
1 76 267725 65009
2 80 255460 | 70682
3 80 226122 | 69893
4 69 288141 75794
-101 42 306916 56665
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Fig. 4: The change of each hidden neuron’s output. Each
number in the figure indicates the counted number at the time
step.
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