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This dissertation presents the development of my ideas on enhancing machines with Emotional In-
telligence. I argue that equipping machines with computable means for processing user emotions is
a practical need requiring implementation of a set of abilities included in an Emotional Intelligence
framework. To achi¢ve this I develop a set of affect analysis tools and proposeé methods for efﬁment
utilization of the emotive information obtained by these tools.

Firstly I develop a system for affect analysis of textual input utterance in Japanese, ML-Ask. The
system is based on a linguistic assumption that emotional states of a speaker are conveyed by emotional
expressions used in emotive utterances. ML-Ask firstly separates emotive utterances from non-emotive
and in the emotive utterances seeks for expressions of specific emotion types. To verify the system
performance I perform a series of experiments, based on a training set and several types of test sets:
separate utterances, a whole conversation and a large corpus of online discussions.

The second system developed, CAQO, is a system for analysis of emoticons in Japanese online commu-
nication. Emoticons are strings of symbols widely used in text-based online communication to convey
user emotions. The presented system extracts emoticons from input and determines the specific emo-
tion types they express. Firstly, it matches the extracted emoticons to a predetermined raw emoticon
database containing over ten thousand emoticon samples extracted from the Web and annotated auto-
matically. The emoticons, for which emotion types could not be determined using only this database,
are automatically divided into semantic areas representing *mouths” or “eyes”. These areas are auto-
matically annotated according to their co-occurrence in the database. The evaluation, performed on
both training and test sets, confirmed the system’s capability to sufficiently detect, extract and analyze
emoticons.

The above systems are then utilized in two methods for enhancing of Human-Computer Interaction.
The first is a method for automatic evaluation of conversational agents. The affect analysis systems
are used to analyze users’ emotional engagement during conversation. This data is reinterpreted to
specify general attitudes to the conversational agent and its performance. In the evaluation, the method
isused as a background procedure during conversations with two Japanese-speaking conversational
agents. The users’ attitudes to the agents are determined automatically during the conversations and
compared to the results of a questionnaire taken after the conversations. The results provided by the
method revealed similar tendencies to the questionnaire, proving the method as applicable in automatic
evaluation of Japanese-speaking conversational agents.

Next, I present a method for determining whether emotions expressed by speaker are appropriate for
the context of the conversation. In this method, affect analysis system estimates the speaker’s affective
states and a Web mining technique gathers from the Internet emotive associations consisting of a list of
emotions that should be expressed at the moment. Implementing this method to a conversational agent
could allow it choose appropriate conversational procedures, and therefore enhance human-computer
interaction.

I conclude the dissertation with a discussion on possible further applications for the proposed systems

and methods, and further work needed to implernent the complete scope of Emotional Intelligence in
machines.
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