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A grammar of natural language is a result of statistical analyses, and is different from
that of formal language. Thus, the grammar should be represented in a flexible, change-
able formalism. In this paper, we propose a model of common language acquisition in
multi-agents. Agents are divided into two groups, each of which has its own language.
They try to communicate each other, especially with those which are in the different
language group. Becuase the grammars of the languages are represented in the muta-
ble form, the agents change their own grammars and temporarily build up a common
grammar, that is of an artificial ‘pidgin,’ that enables the communication. We applied
Genetic Algorithm to the statistical mutation of grammar, and utilize Lexicalized Tree
Adjoining Grammar that tolerates the change of word-order. In this formalism, we
could observe the phenomenon that the majority group assimilates the minority group,
preserving grammatical features of each language.
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Fig. 3 The communication between agents.

3.4
(Genetic
Algorithm, GA)( , 1994)
GA
GA
3.4.1
m L GL,m
GL,m n
gi (0 < i < n)
GL,m = {907917 Tt g"—l}
J 0
Go,s
m  Grm (pheno-
type) -
1 Lm
c 'L,m: 'Ll,m:""GE,c,)m
GL m

5

GA



6
9, 9: 9,
S VP N
G):{mAta vééP"watAashi.... }
% 9, 9, 9s

[02]36] 18] 45] 25| 97] 14 19]29]32] 73] - - -

chronosone
wco(z)

func3(6)
s funci(8) s
go- néaGG) — go- %IGG)
4

Fig. 4 The method of changing own grammar
by phenotype of gene.

!

m 1 Lm
(geno-
type) 2 10 1 3
4 GrLm
3
9i € GL.m(0 <3< n)
1 3

9i € Grm(0< i< n)

funcO

funcl

func2
*see

Saw’

May 2003

()
[*see: (Agt, -) [*see: (Agt, -)
(O0j,-)] (Qoj,-)]
S S
VP \‘/P
Y Y
|
(1)_. saw
(b) (Goal, -) (Goal , -)
VP VP
W) —
PP VP VP* PP
@ — o~ : PN
N P P N
(Goal, -) ‘ (Goal , -)
Q) — to

5
Fig. 5 Examples of transformations from
a Japanese rule to an English

rule.
func3
VP
func4
3
5 (a) “ ”
“Sa,W”
func2 1
5(b)
“ ” “toﬂ
(1)vp
funcl (2)PP funcl
(3) func2 3
3
Go G6 4
4 gO « ”



Vol. 10 No. 2

0 Genetic

Operation
\ 20

Next
Generation I

JSeIection
0

6 GA
Fig. 6 The application of GA learning
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2
Table 2 Examples of utterance in each generation.

0 watashi wa hashitta Iran
kare wa watashi wo mita he saw me
watashi wa Tokyo ni itta I went to Tokyo
40 Iran Iran

he mita I wo / kare watashi mita | he saw watashi / he me saw

I Tokyo went / to Tokyo I itta I Tokyo went ( Tokyo I went )

80 Iran Iran
he I wo mita / he mita watashi he watashi saw / he saw me
I Tokyo went I Tokyo went
180 Iran Iran
he mita watashi he mita watashi
I Tokyo went I Tokyo went
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