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Recently, social robots have received great attention due to their potential in contributing to various aspects
of human society. With the reduction of the production cost and consequently facilitation of implementing
robots by different companies, organizations, and universities, the robots have been applied not only in the
factories and industries but also have been studied to be adopted in the daily life of human and human society;
such as guiding people in shopping malls, playing with children, talking with elderly people, caring at
hospitals and clinics, or even teaching English in a classroom. For such robots, establishing a long—term
interaction with the human is one of the most important factors to successfully accomplish its duty. However,
previous studies have shown that having a long—term interaction requires great interaction patterns programmed
in the robot which also required to be able to adapt to different situations. Providing a huge variety of
preprogrammed scenarios for such adaptive purpose would not be feasible by a programmer, while on the other
hand there are several reports discussing that the most of the participants in a long—term robotic field
experiment have got bored after a while. In this study, the open—ended development of the robot was focused
to enable the long—term interaction of the robot with the human, and the way to increase the long—termmotivation
of the human to continue interacting with the robot was investigated. To realize the open—ended development
of the robot, learning the causality of the events by evaluating the contingency among the observations and
the actions of the robot, or in other words, the experience of the robot was proposed. While there are several
studies focusing on such contingencies to enable the open—ended learning and development of the robot in a
computer simulation, they are too much time—consuming and not feasible to adapt to a real-world interaction
of a real-world robot with a human; and/or the accuracy of the estimation in the contingency evaluation was
low so that the simulated robot could learn only a limited number of the causalities. To deal with this issue,
we proposed the local evaluation of the contingencies and showed how the performance of the learning could
be increased in terms of speed and accuracy, in the computer simulation. Also, the techniques required for
implementing the mentioned mechanism to the real-world robot were proposed: weighted learning of the
experiences including an ostensive cue from the interacting human (namely OsL algorithm), such as mutual eye
contact with the robot, and distinguishing the evaluation of the experiences concerning the complex causalities
from the simple causalities (namely XEP algorithm). The former was expected to increase the learning speed
while the latter was expected to improve the accuracy of the learning. On the other hand, the motivation of
the human to continue the interaction with the robot is an important factor for the learning of the robot.
To increase such a long—term motivation, we focused on the previous reports regarding the effect of robot’s
mind and interactability as perceived by the human on the long—term motivation, i.e. increasing the perception
of mind and interactability increasing the motivation of human to interact again with the robot. However,
the ways to increase such perceptions were not investigated in the previous studies. To increase them, in
this study we proposed that the sociability of the robot as perceived by the human influences the perceived
mind and intractability of the robot. A human-robot interaction experiment supported our hypothesis and showed
that sociability of the robot increases the perception of agency and positive experience of the robot as the

factors of mind, as well as the perception of likeability and enjoyment as the factors of intractability.
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