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INTRODUCTION

Embodied Conversational Agents (ECAs) have been used for online customer-relationship for almost two decades, in a wide range of domains such as retailing, healthcare, bank and insurance, education. However, studies show that they are still suffering from a lack of adoption from users [START_REF] Luger | Like having a really bad PA: the gulf between user expectation and experience of conversational agents[END_REF]. Indeed, the task competencies of ECAs are not enough to satisfy customer-relationship. ECAs must also be provided with social competencies so as to be recognized as a social partner in human-agent interactions. This is referred to as social presence [START_REF] Verhagen | Virtual customer service agents: Using social presence and personalization to shape online service encounters[END_REF], i.e. the sense of being with someone else [START_REF] Short | The social psychology of telecommunications[END_REF].

In this paper, we focus on one sub-dimension of social presence: intimacy [START_REF] Biocca | Toward a more robust theory and measure of social presence: Review and suggested criteria[END_REF], as a means for satisfying customer-relationship. This dimension has been mainly studied in interpersonal relationships. It is related to close and personal relationships existing between two partners [START_REF] Harry T Reis | Intimacy as an interpersonal process[END_REF]. Intimacy appeals to the overall of physical, behavioral, cognitive and emotional sharing experiences, and involves both verbal and nonverbal communication [START_REF] Prager | Guilford series on personal relationships. The psychology of intimacy[END_REF].

Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the owner/author(s). Researchers demonstrated that self-disclosing fosters the users' social perception of the agent [START_REF] Kruijff-Korbayová | Young users' perception of a social robot displaying familiarity and eliciting disclosure[END_REF]. Multimodal intimacy-related of a professional ECA were strongly perceived by external observers [START_REF] Potdevin | Virtual Intimacy, this little something between us : a study about Human perception of intimate behaviors in Embodied Conversational Agents[END_REF]. Moreover, Lee and Choi suggest that intimate ECAs increase users satisfaction [START_REF] Lee | Enhancing user experience with conversational agent for movie recommendation: Effects of self-disclosure and reciprocity[END_REF] and give evidence that intimacy may represent a lever to ECAs adoption.

However, further investigations are required to explore the overall of user experience [START_REF] Donald A Norman | Cognitive artifacts. Designing interaction: Psychology at the human-computer interface[END_REF] when interacting with an ECAs. To this goal, we propose to rely on the MeCue model [START_REF] Mahlke | User experience of interaction with technical systems[END_REF]. Among existing models in the literature, MeCue describes user experience as the overall of instrumental and non instrumental perceptions of the system, as well as the resulting emotions. It is one of the rare models to focus on emotions and appears as an appropriate framework to study user experience in human-ECA interactions.

We conducted an interactive experiment in field conditions, involving natural interactions between a virtual counselor and real tourists, to study the impact of an intimate ECA on the perception of virtual intimacy, social presence and user experience. To this end, we have built an autonomous virtual counselor expert in tourism, capable of informing and supporting visitors of a tourism office, but also to express multimodal intimate behaviors.

INTERACTIVE STUDY

Figure 1: The interactive device supporting the interaction between our virtual counselor and real tourists.

Experimental design

Our experimental design included 2 between-subject conditions: the intimate condition involved an ECA with intimate behaviors, whereas the control condition involved an no emotional ECA. Intimate behaviors of the agent relied on a model of virtual intimacy for ECAs [START_REF] Potdevin | Virtual Intimacy, this little something between us : a study about Human perception of intimate behaviors in Embodied Conversational Agents[END_REF], which has been proven to be correctly identified by users.

Verbal communication.

Whatever the experimental condition, the virtual counselor provided tourists with task-related information. In intimate condition only, the agent provided additional intimate clues. These intimate behaviors were related to the expression of honesty and genuineness (e.g. self-disclosing, personal advice), involved positivity (e.g. positive feelings, commitment, personal recommendations), and testified of a mutual comprehension (e.g. reassuring, understanding, support) [START_REF] Potdevin | Virtual Intimacy, this little something between us : a study about Human perception of intimate behaviors in Embodied Conversational Agents[END_REF].

The virtual counselor was able to discuss about broad themes: she could indicate toilets location, give information on the artists who created the stained glass windows of the cathedral, or even provide recommendations on good restaurants. As a consequence, each answer of the intimate agent could be of a level of intimacy, both in terms of the quantity and quality of the social signs. The participants were free to discuss any topic with the agent and therefore, did not face the same intimate behaviors.

Nonverbal communication.

Whatever the experimental condition, the virtual counselor was provided with łidlež behavior [START_REF] Egges | Personalised real-time idle motion synthesis[END_REF]: small variations of body posture, breathing moves, blinking and small variations of gaze orientation. In addition to idle motion, the agent's behavior varied according to 4 parameters (e.g. gestures, head moves, gaze orientation and facial expression of emotions), in the intimate and control condition. An animation engine have been specifically developed for the study and triggered the agent's animations in real time and in accordance to the agent's verbal content. Each response could involve concepts related to words or phrases and which triggered a specific nonverbal behavior. In absence of trigger words, non emotional behavior were displayed to maintain behavioral credibility.

In control condition, no concept were triggered and the agent's animation only included communicative gestures (e.g. descriptive or explaining), randomized gaze and did not involve head moves or emotional facial expressions. In intimate condition, concepts related to the expression of intimacy were triggered. Inspired from the literature [START_REF] Argyle | Eye-contact, distance and affiliation[END_REF][START_REF] Ochs | Vers des Agents Conversationnels Animés dotés d'émotions et d'attitudes sociales[END_REF], these łintimate conceptsž (e.g. łselfž) were associated with specific gestures (e.g. oriented toward the self), head moves (e.g. head tilts and nods), gaze and facial expressions of emotions (e.g. smiling).

Procedure

A total of 68 visitors (29 females) were recruited in a tourist office for the experiment, however only 60 participants were finally retained for technical reasons. All participants were of age (𝑀 = 41, 𝑆𝐷 = 15.11, 𝑀𝑖𝑛 = 18, 𝑀𝑎𝑥 = 76) and were native french speakers. Visitors came spontaneously to the tourism office and were invited to participate in the experiment, by addressing their questions at first to the virtual counselor. Participants who accepted to participate were briefly introduced to the nature of the experiment and had to sign a consent form. In a second step, the experimenter introduced the device to participants, launched a new experimental session and gave instructions about the its use. Then, the experimenter left and subjects interacted with the agent by asking all the questions they wanted. When participants were done, the experimenter came back and stopped the experimental session. In a third step, participants had to complete an online survey. Participants were thanked and informed about the aim of the study. Participants were encouraged to ask additional tourist information to the office counselor.

Material and measures

The interactive device chosen for the experiment had a tactile screen, a microphone and load-speakers. The agent was developed by the company ®DAVI and is provided with RETORIK technology: it benefits from a Natural Language Processing (NLP) system based on ontology and a sphere of knowledge related to tourism. The agent was provided with a synthetic voice and a text-to-speech system which enabled natural communication with users.

The online survey proposed to participants included 3 questionnaires assessing perception of virtual intimacy, social presence and user experience. We used, respectively, the Virtual Intimacy Scale (VIS) [START_REF] Potdevin | Virtual Intimacy, this little something between us : a study about Human perception of intimate behaviors in Embodied Conversational Agents[END_REF], as well as a french version of the Networking Minds [START_REF] Biocca | Toward a more robust theory and measure of social presence: Review and suggested criteria[END_REF] and the MeCue questionnaire [START_REF] Mahlke | User experience of interaction with technical systems[END_REF] validated in french by [START_REF] Lallemand | How Could an Intranet be Like a Friend to Me?: Why Standardized UX Scales Don't Always Fit[END_REF]. The VIS included 15 items divided in 3 dimensions of honesty and genuineness, positivity, and łmutual comprehensionž. The Networking Minds presented 36 items and assessed social presence. The MeCue scale included 30 items distributed in 4 łunitsž: Product perceptions, Emotions, Consequences and Global evaluation.

RESULTS

Descriptive analysis

In average, participants asked 11 requests (𝑆𝐷 = 5.87) to the agent during the interaction. Globally, the agent could not understand 18% (𝑆𝐷 = 15.15) of requests and did not provide a suitable response. We found no effect of the agent's misunderstanding on the perception of virtual intimacy, social presence and user experience. However, we found an impact of interaction length: although the effect on the łEmotionsž unit is not significant (𝐹 (1, 58) = 2.638, 𝑝 = 0.11, 𝑅 2 = 0.44), we found a positive relationship between the number of questions and the perception of negative emotions (𝐹 (1, 58) = 9.530, 𝑝 = 0.003, 𝑅 2 = 0.14). Interestingly, this effect disappeared when we focused on the intimate condition, exclusively.

Impact of intimacy related behaviors

A first analysis studied the influence of the experimental condition on the perception of virtual intimacy. No difference was found between the mean score of virtual intimacy between intimate and control conditions (𝑡 (58, 2) = 1.588, 𝑝 = 0.118, 𝑑 = 0.41, 𝑀 = 57.67, 𝑆𝐷 = 12.72 vs 𝑀 = 52.35, 𝑆𝐷 = 13.17). However, we focused on the factor Honesty and Genuineness and found a medium to large effect of the intimate condition (𝑡 (58, 2) = 2.264, 𝑝 = 0.027, 𝑑 = 0.59 𝑀 = 58.97, 𝑆𝐷 = 12.33 vs 𝑀 = 50.56, 𝑆𝐷 = 16.06).

A second analysis studied the impact of the experimental condition on the perception of social presence. We found no effect of the agent's intimacy. However, found a medium of effect of virtual intimacy when we focused on the factor Copresence (𝑡 (58, 2) = 2.178, 𝑝 = 0.033, 𝑑 = 0.56, 𝑀 = 5.32, 𝑆𝐷 = 1.49 vs 𝑀 = 4.45, 𝑆𝐷 = 1.62).

A third analysis studied the impact of the experimental condition on the perception of user experience. We found no effect of intimacy both on mean user experience and its constitutive units. We only found a strong effect of the intimate condition when we focused on the perception Status (𝑡 (58, 2) = 2.520, 𝑝 = 0.015, 𝑑 = 0.65, 𝑀 = 3.08, 𝑆𝐷 = 1.77 vs 𝑀 = 2.10, 𝑆𝐷 = 1.22). 

Influence of the perceived virtual intimacy

A first analysis of linear regression showed that perceived virtual intimacy significantly predicted the perception of social presence (𝐹 (1, 58) = 42.472, 𝑝 < 0.001, 𝛼 = 0.034, 𝑆𝐸 = 0.005, 𝛽=0.650, 𝑅 2 = 0.423), whatever the experimental condition. Two additional analyses, presented in Figure 2, showed that perceived virtual intimacy significantly predicted the perception of user experience (𝐹 (1, 58) = 55.579, 𝑝 < 0.001, 𝛽 = 0.700, 𝑅 2 = 0.489) and Emotions unit (𝐹 (1, 58) = 45.817, 𝑝 < 0.001, 𝛽 = 0.664, 𝑅 2 = 0.441), whatever the experimental condition. Following Mackinnon's method [START_REF] David P Mackinnon | A simulation study of mediated effect measures[END_REF], we conducted a mediation analysis to study the impact of social presence on the effect of perceived virtual intimacy on user experience: a first multiple regression analysis (𝐹 (2, 57) = 32.273, 𝑝 < 0.001, 𝑅 2 = 0.531) showed that only the perception of virtual intimacy (𝑡 = 4.748, 𝛼 = 0.036, 𝑆𝐸 = 0.008, 𝑝 < 0.001) remained a significant predictor of user experience, contrary to social presence that did not raised significance (𝑡 = 1.838, 𝛼 = 0.271, 𝑆𝐸 = 0.148, 𝑝 = 0.071). This result underlined the direct and independent effect of virtual intimacy on user experience and excluded the mediation effect of social presence.

DISCUSSION

This study explored the impact of intimacy related behavior displayed by a professional ECA on user's perceptions, in the wild. Although previous work confirmed that virtual intimacy related behaviors could be perceived by external observers [START_REF] Potdevin | Virtual Intimacy, this little something between us : a study about Human perception of intimate behaviors in Embodied Conversational Agents[END_REF], we realized that social behaviors of the agent were not as well perceived by users in field conditions. First, self-disclosure ś which is the most reported intimate behavior in the literacyś is associated with the honesty and genuineness dimension and may explain that this dimension has been particularly well perceived [START_REF] Harry T Reis | Intimacy as an interpersonal process[END_REF]. Moreover, positivity and mutual comprehension may have been expected as professional skills and may have been under-evaluated by users. Consequently, we failed to demonstrate an increased social presence and user experience with the intimate virtual counselor. However, this study identifies virtual intimacy as an interesting lever both for recognizing the agent as a social partner and fostering user experience. The perception of virtual intimacy appeared as a strong predictor of social presence and user experience. As in computer-mediated communication [START_REF] Biocca | Toward a more robust theory and measure of social presence: Review and suggested criteria[END_REF], virtual intimacy seems to be a consistent determinant of social presence in human-ECA interactions. Moreover, intimacy has a direct effect on user experience which suggests that specific socioemotional mechanisms, such as emotional contagion [START_REF] Hatfield | Primitive emotional contagion[END_REF], may be involved and should be further explored.
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