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Abstract. The purpose of this paper is to detect a comfortable strength and 
timing of gestures of the robot for people. This paper describes the evaluation of 
individual impressions concerning RAKUGO of the traditional Japanese comic 
storytelling that is performed by a conversational robot. This paper shows that 
the gestures of the robot like professional actor of RAKUGO give smart and 
mature impressions to people than exaggerated gestures. In order to detect a 
tendency of impression based on individual personality, this paper also describes 
a relation between the individual impression to the gesture of the robot and 
Transactional Analysis that is one of psychology. We detect that there is a cor-
relation between their impression to the gesture and their personality. 

1   Introduction 

Recently, a conversational robot has been attempted to use for an interface of an intel-
ligent system to help people to search information or to understand emotion and feeling 
of them [1][2][3].  

The conversational robot affects on a state of people’s mind when it has been con-
versation with them. For example, a nod of robot causes the pull-in effect between voices 
of people and physical actions of the robot. People that have lived together with a robot 
for 2 weeks get to like the robot. The people get to notice the little difference of the robot 
action and have emotional reaction to the robot [4]. An avid action of the robot raises a 
tolerance level of people when the robot failed to recognize the voice of them. A direction 
in a robot's head and a timing to move it affect smoothness of conversation between a 
person and a robot [5]. We think that a conversational robot should have a skill to talk and 
listen to people and have ability to encourage and calm people. In order to make the robot, 
we have to clarify how a robot gets confidence as a partner from people. 

In order to detect a comfortable strength and timing of gestures of the robot for 
people, this paper describes an evaluation about individual impressions concerning 
RAKUGO in which a conversational robot performs. The RAKUGO is the traditional 
Japanese art of comic storytelling that features humor everyone can enjoy. The robot 
performed two kinds of RAKUGO, which are different timings and gestures with al-
most same words, to 31 examinees. In order to detect a tendency of impression based 
on individual personality, this paper also describes a relation between an individual 
impression to the gesture of the robot and a personality based on Transactional 
Analysis that is one of psychology [6]. 
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2   Experiment 

A robot that is used for this experiment is Phyno shown in Fig.1. The Phyno is an 
interactive conversational robot that is 25 cm of length and does not move but has 3 
degree of freedom in his head, 1 degree of freedom in his arms and 1 degree of freedom 
in his body. This robot can perform gestures, which are programmed by a user, and can 
speak words by a voice of a boy. 

 

Fig. 1.  Phyno is an interactive conversational robot that is 25 cm of length and does not work but 
has 3 degree of freedom in his head, 1 degree of freedom in his arms and 1 degree of freedom in 
his body. This robot performs gestures and speaks words by a boy’s voice.  

Fig.2 has shown a story of RAKUGO that are performed by the robot in this ex-
periment. In this a RAKUGO story, a boy in a temple, a quack doctor and an explainer 
appears. The robot acts the three persons with three different voices and a direction of a 
head and a body. 

Explainer: A boy was running and knocked against a doctor. 
The doctor catches the boy and raises his hand and then is 
about to beat him. 

A boy: Please stop being about to swat me by your hand. I 
would like to be kicked by your foot than to be swatted by 
your hand. 

A Doctor: Why do you ask me such a thing? 

A boy: I can survive even if kicked by your foot. However, 
I cannot survive if your hand treats me.  

Fig. 2.  The story of RAKUGO by which the robot performed 

In this experiment, we define the robot’s gestures about the body, head and arms in 
order that the robot performs the RAKUGO based on the following policies: 
• The robot changes the direction of the body to perform three persons, respectively.  
• The robot actively expresses emotions, which can be expressed by the head and body 

movement, by gestures. 
 

We define the robot gestures of two versions that are different from movement 
and timings. The version A is defined by a student that does not know RAKUGO 
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well. The version B is made about the same to a professional actor of RAKUGO by 
arranging a story and gestures of the robot. The story of version B is became sim-
pler than version A of it. The gestures of the robot also are faster and less than 
version A of it. 

We evaluate individual impressions about the two types of RAKUGO, by Semantic 
Differential (SD) that is a method to measure the individual impression with diversity 
[7]. In SD, the respondent is asked to choose where his or her position lies, on a scale 
between two bipolar adjectives, such as Good-Bad. We use 9 words, which are shown 
on Table.1, and the scale of -3 to 3 in order to measure impression of people by the SD 
method. 

Table 1. Two bipolar adjectives for Semantic Differential method in this Study 

Adjective Pair 
Humorous Humorless 
Stupid Smart 
Lovable Hateful 
Relevant Tempo Irrelevant Tempo 
Immature Mature 
Friendly Unfriendly 
Warm Cool 
Inactive Active 
Inferior Superior 

3   Result 

We investigated impressions of 31 examinees, which are 27 men and 4 women, con-
cerning two type of RAKUGO that are performed by the Phyno. The Fig.3 shows the 
average and standard deviation about every impression of 31 examinees. The upper and 
lower figure of Fig.3 is respectively impressions concerning version A and  
version B.  

The Fig.3 indicates that the average evaluations concerning “Humorous” and 
“Lovable” are a both high degree in version A and B. We suppose that a factor of the 
result is an adorable design of the robot. We guess that an exaggerated gesture gives 
impressions to people that the robot is childlike because the average of evaluation 
concerning “Immature” and “Inferior” is high in version A.  We also think that a little 
gesture and simple story gives an impression to people that the robot is clever because 
the average of evaluation of the version B concerning “Stupid” and “Inferior” is lower 
and “Fast” is higher than the version A. 

In order to make sure that there are difference about impressions of people between 
version A and B, we hypothesize that examinees give good points concerning impres-
sions to the version B than version A. We test the hypothesis by one-sided Wilcoxon's 
signed rank sum test. 
• H0: There are not difference between version A and B. 
• H1: The version B is better (not better) than version A. 
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Average and Standard Deviation of Impressions about Version A 

 
Average and Standard Deviation of Impressions about Version B 

Fig. 3.  The upper figure is the average and standard deviation about impressions in 31 examinees 
concerning version A by which a student, who does not know RAKUGO well, defined. The dark 
bars show the average of 31 examinees about each impression. The line shows the standard 
deviation of 31 examinees about each impression. The lower figure is the average and standard 
deviation about impressions in 31 examinees concerning version B that was made about the same 
to a professional actor of RAKUGO by arranging a story and gesture. 

There is a significant difference in “Stupid-Smart”, “Relevant-Irrelevant”, “Imma-
ture-Mature” and “Inferior-Superior”. From the result of the test, examinees feel im-
pressions that version B is more smart, relevant tempo and mature than version A. 

However, the Fig.3 shows that there are differences about impressions felt from 
gestures of the robot between individuals because a large standard deviation indicates 
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that the data are far from the mean. We guess that there are the examinees that are 
sensitive to gestures of the robot and the other examinees that react to exaggerated 
gesture of the robot, in this experiment. Therefore, we try to classify 21 examinees, who 
agreed to do the psychology test, by their personality using Transactional Analysis 
(TA). The TA is an integrative approach to the theory of psychology and psychotherapy 
and was developed by US psychiatrist Eric Bern. The TA divides people to 3 divisions 
(5 subdivisions) as shown Table.2.  

Table 2. The Ego-State (Parent-Adult-Child, PAC) model in Transactional Analysis 

Ego-State Ego-State 
(Subdivisions) 

Explanation 

CP: Critical Parents This state acts according to faith and does not 
change their sense of value. 

Parent 

NP: Nurturing Par-
ents 

This state is caring and concerned and offers 
unconditional love, calming them when people 
are troubled. 

Adult A : adult This state is comfortable with self and consid-
ers based on a fact and judges it. 

FC: free child This state acts according to their desire and 
feelings. 

Child 

AC: adapted child This state controls their feelings and reacts to 
the world around them and changes themselves 
to fit in. 

Table 3.  The classifcation of examinees based on the result of Transactional Analysis 

Number 
of Group 

 Average and Standard Deviation of Group 

  CP NP A FC AC 
Ave 2.43 1.71 1.85 2.57 2.57 1 7 

SD 0.53 0.48 0.38 0.53 0.53 

Ave 2.00 2.86 3.00 1.29 3.00 2 7 

SD 0.00 0.38 0.00 0.49 0.00 

Ave 1.43 2.29 1.57 1.57 2.00 3 7 

SD 0.53 0.76 0.53 0.53 0.82 

Table 4. The eignvalues, associated percentage of variance and cumulative percentage of 
variance, in Principal Component Analysis for Group 1 

Group 1 - Version A                                    Group 1 - Version B 
Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

 Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

1 6.47 39.86 39.86 1 14.92 65.13 65.13 
2 4.72 29.04 68.90 2 3.77 16.47 81.60 
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Group 1 – Version A                               

 
Group 1 – Version B 

Fig. 4.  The eigenvectors of Principal Component Analysis for group 1 on the map composed by 
component 1 and 2 

Table 5. The eignvalues, associated percentage of variance and cumulative percentage of 
variance, in Principal Component Analysis for Group 2 

Group 2 - Version A                                    Group 2 - Version B 
Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

 Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

1 6.07 50.00 50.00 1 5.53 41.17 41.17 
2 2.72 22.44 72.44 2 4.45 33.13 74.30 
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Group 2 – Version A    

 
Group 2 – Version B 

Fig. 5. The eigenvectors of Principal Component Analysis for group 2 on the map composed by 
component 1 and 2 

Table 6. The eignvalues, associated percentage of variance and cumulative percentage of 
variance, in Principal Component Analysis for Group 3 

Group 3 - Version A                                    Group 3 - Version B 
Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

 Com
po-
nent 

Eigen 
value 

Associated 
Percentage 
of Variance 

Cumulative 
Percentage 
of Variance 

1 5.99 42.51 42.51 1 5.64 46.29 46.29 
2 3.10 22.00 64.52 2 3.23 26.46 72.75 
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Group 3 – Version A  

 
Group 3 – Version B 

Fig. 6. The eigenvectors of Principal Component Analysis for group 3 on the map composed by 
component 1 and 2 

We classified 21 examinees by similarities of a grade of indexes based on the TA 
result. The grade of each index of TA is the scale of 1 to 3. The Table 3 shows the 
average and standard deviation of a grade of five indexes concerning the groups.  

The group 1 is lower about the A and NP index than other indexes. The type of group 
1 is that a sense of obligation and responsibility and a criticism mind are high. It is also 
that the consideration for others is strong. The group 2 is lower the FC index than other 
index. The type of group 2 is that they are the gloomy person and are stubborn and strict 
and are obedient for the boss. The group 3 is that the NP and AC index are high and the 



 Impression Evaluation of a Conversational Robot Playing RAKUGO 359 

A and CP index are low. The type of group 3 is that they are kind to a person, and do 
their best for others. 

The Table 4 and Fig.4 indicate impressions of the group 1. This group that is con-
siderate for others shows a friendly attitude to the both gesture type of the robot. This 
group feels “Lovable”, “Relevant Tempo” and “Friendly” concerning the version B of 
smart gestures than the version A of exaggerated gestures.  

The Table 5 and Fig.5 indicate impressions of the group 2. This group that is the 
stubborn and strict has feelings of inferior and inactive concerning the version A of the 
robot. However, this group shows the attitude of “Warm” and “Lovable” to the version 
B of a simple story and smart gestures. 

The Table 6 and Fig.6 indicate impressions of the group 3. This group that is kind 
and does their best for others feels small children to the version A of the robot because 
they show a high rate about “Stupid”, “Immature” and “Inferior” on the map. This 
group feels also childish to the version B because rates of “Warm”, “Lovable” and 
“Inferior” are high.  

In the result of analysis, we detect that there is the difference of impressions among 
people concerning the gesture or timing of the robot. We also find that there are a 
correlation between the type of TA and a tendency of evaluations of impressions. 

4   Conclusion 

We experimented to detect a comfortable strength and timing of gestures of the robot 
for people by an analysis of individual impressions concerning RAKUGO to which the 
robot performed. A result of this experiment indicates that the gestures of the robot like 
professional actor of RAKUGO give smart and mature impressions to people than 
exaggerated gestures. Therefore, we have found that impressions of people are changed 
by gestures and timings of the conversational robot.  

We also examined an individual personality using Transactional Analysis that was 
one of psychology. We compared and analyzed their impression to their personality to 
detect a difference of impressions to gestures of the robot based on individual person-
ality. We have detected that three groups that are classified by the TA have a tendency 
in gestures of the robot. There is also a correlation between a type of the TA and 
evaluations of impressions. 

In a future, we try to predict a type of people by a reaction to gestures of a robot and 
change a gesture and timing of the robot. We try to adapt an interaction strategy of a 
robot to people in order that the people can use the robot comfortably. 
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