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Abstract: We propose a model of infant agents with the ability of generational learning in a polyphyletic
group and investigate its characteristics using simulation. Infant agents are those that imitate a learning bias
in infancy and learn the vocabulary in a virtual social group. Recently, a number of studies that proposed the
models of an infant agent that learns the vocabulary or language with interactions between the parent and its
infants/children, that is, monophyletic evolution, and evaluated them using computational simulations were
conducted. Languages, however, evolve in infants with interacting with other infants and their parentsin a
human’s social group. In our proposed model, infant agents learn languages from other infants in the same
generation as well as being told by their parents in order to implement polyphyletic evolution by generational
learning in the society of infant agents. We then investigate the characteristics of generational learning in a
polyphyletic group by comparing those in a monophyletic group. Our experimental results shows that lan-
guage learning in the polyphyletic group is more efficient. Furthermore, although learning from the parent is
necessary for stable learning, interaction among infants in the same generation improves learning efficiency.
However, learning from mutiple other agents in the parent’s generation does not contribute the efficiency.

Keywords: Machine Learning, Reinforcement Learning, Multi-Agent Simulation, Developmental Psychol-
ogy, Language Learning
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Fig. 1 Conceptual structure of generational learning in a

polyphylefic group.
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2 H—RIIBITBHE 1HMIE 2 LHREFE
Fig. 2 Structure of teaching language for the 1st generation in

monophyletic group.

3 H—RIIBITDHE 14 MROFHETHOSHE
Fig. 3 Structure of acquired language in the 14th generation

in monophyletic group.
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Fig. 4 Structural change of languages over generations in

monophyletic group.
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Table 1 Comparison of convergence generations in

monophyletic and polyphyletic groups.
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Table 2 Convergence generations in polyphyletic groups

(learning from agents in parent’s generation).
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Table 3 Relationships between convergence generations and

the length of initial learning terms.
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BFRELOFRORLEL, BEROBOFEHOKLEDE N
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fLOVFNDD exTA DIEEFRD 100%IEL T, €D
BRRMEINLDITEL B2 5.
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Fig. 5 Ratios of correct answers (initial learning term: 250,

dependency ratio: 50%).
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Fig. 6 Ratios of correct answers (initial learning term: 500,

dependency ratio: 50%).
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Fig. 7 Ratios of correct answers (initial learning term: 1,000,

dependency ratio: 50%).
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x4 AP L PORO AR O BIFR
Table 4 Relationships between convergence generations and

dependency ratios.

500-25%  500-50%  500-75%
T 9.5 8.625 9.3
BN/ 12.278 2.268 2.011
R | 0 2 0
1
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5 04
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g 03 >m(1,1,8)
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DIEEH
Fig. 8 Ratios of correct answers (initial learning term: 500,

dependency ratio: 25%).
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Fig. 9 Ratios of correct answers (initial learning term: 500,

dependency ratio: 75%).
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5.4.5 EBRSHFICOVTOHER
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