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%Igﬁ A Study on Word Meaning Acquisition by Agents

Recently, studies on learning of word meanings by agents have begun. In these studies, a human s
hows objects to an agent and utters words such as “red”, “box”, or “red box”, and then the agent fi
nds out the corresponding features of the object represented by each spoken word. When learning th|
e relations among words and their corresponding features, or word meanings, the agent firstly learns
probability distribution p(x) and conditional probability distribution p(x|w), where x is an object feat]
ure and w is a word. When a word w’ does not represent a feature x, p(x) and p(xjw’) will be alm|
ost the same distribution, and hence the agent is able to infer which feature the word represents by

comparing the difference. Previous works of word meanings employ similar stochastic approaches to

detect features, however, these approaches need a lot of examples to reach correct distributions. To
overcome this problem, I introduce two types of methods below.

(1) Dialogue Strategy Acquisition for Efficient Learning of Word Meanings through Agent-Agen
t Interaction

In the learning of word meanings through human-agent interaction or agent-agent interaction, the lea
ming efficiency depends largely on dialog strategies the agents have. However, the procedure to give|
agents efficient dialogue strategies has not been discussed previously. I propose the method to acqui
re the dialog strategies automatically through the interaction between two agents. In the experiments,
two agents estimate the counterpart's comprehension level from its facial expression and utterance th
at are used at Q-learning in a strategy acquisition mechanism. Firstly, experiments are carried out thr
ough the interaction between an agent IA1, who knows all the word meanings, and an agent IA2 wi
th no initial word meaning. The experimental results showed that the agent IA1 acquires a teaching
strategy, while the agent IA2 acquires the strategy to ask question about word meanings to perform
the efficient learning. Next, the experiments of interaction between human and agent are investigated|
to evaluate the acquired strategies. The results showed the effectiveness of both strategies of teachi
ng and asking.

(2) Efficient Learning of Word Meanings Using Illogical Biases Observed in Language Develop
ment of Children

I propose a novel method to efficiently learn word meanings by applying two types of biases that
are shape bias and mutual exclusivity bias observed in children's language development. When a chil
d listens a novel word about an object, he/she often applies the word to other objects similar in sha
pe. This tendency is called the shape bias. The shape bias works effectively when learning word me
anings, because not a few words used in the real world do not represent their colors and materials
but represent their shapes. In order to implement the shape bias into the agent, I formulate it as the
variable that reduces the distances of non-shape features. Therefore, when a novel word is given, th
e agent with the bias decides that the word represents a shape feature and applies the word to other
objects similar in shape. On the other hand, if a child already knows some words about the object]
and listens to an unknown word about the same object, he/she often seeks the meaning of the nov|
el word from the outside known meanings. This tendency is called the mutual exclusivity bias. This
bias is formulated as the variable that reduces the distances associated with features represented by

known words. For example, if the agent already knows a word representing a shape, it decides that

other words do not represent the same shape by reducing the distance associated with the shape. Ex
perimental results show that the proposed method with biases can acquire word meanings more effici
ently than the traditional stochastic only approach can.




