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Abstract. Conversational Agents (CAs) are increasing in popularity
very fast. They are used for helping people in many different domains.
Recently they started to be used in customer service. Many businesses
are already using CAs. However, there is a gap on how much value can
these CAs bring to a business and why they should use them. Firstly, we
need to understand the effectiveness of current CAs in the industry and
identify challenges and limitations that customers are facing. Next we
will develop new CAs which will address these challenges and limitations.
Finally, we will improve these CAs with new technologies.
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INTRODUCTION

Conversational Agents (CAs) have existed for many years since Eliza [11], the
first conversational agent (CA) was published in 1966. Since then, over the last
few years they have drawn attention due to advancements in technology [5]
[2] and the big amounts of data collected. Conversational Agents are becoming
ubiquitous nowadays. They are used as personal assistants such as Google Assistant, Amazon Alexa, Apples Siri etc. Also they are used as customer service
agents in call centers or in e-commerce for addressing customer needs and helping customers with online orders [3] [18] [4].
Conversational agents are used a lot in customer service. A recent report where
100 contact center leaders asked for their adoption to conversational agents specified that currently 46% of businesses are evaluating conversational agent’s potential, while 32% have already adopted or are planning to adopt them soon [12].
Whilst CAs are exploding in popularity, it seems that they are not ready to
serve customers as well as real agents [2]. There is not much research on the
value they could bring to a business so that companies and customers could
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know why and how they should use them. The plan for this PhD project is to
find ways to measure the value of conversational agents and try to find ways to
increase this value. The value will be investigated from a customer perspective.
Our main expected contribution will be:

1. Investigate the effectiveness of Conversational Agents and identify challenges
and limitations.
2. Investigate the customer’s expectations and satisfaction of conversational
agents and propose further improvements.
3. Create new optimised conversational agents for customer service.
4. Develop a theoretical framework for developing conversational agents for
customer service.
The next sections of the paper will provide background work in CAs, and
current and future work.
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BACKGROUND

There is a lot of research around Conversational Agents. Researchers are working
in the back-end technologies and implementing state of the art deep learning and
reinforcement learning models [15] [10] [16] to learn the CA to choose appropriate responses. To advance the technologies used for developing CAs, Amazon
created the ’Alexa Prize competition’ [14] in which different university’s teams
are developing open domain conversational agents.
Many publications exist for theoretical frameworks for conversational agents
[13] [17] [1]. There is a lot of research on how to design a conversational agent
in order to improve customer experience [19] [9] [8]. Also Gnewuch et al. investigated if fast or dynamic responses affect the customer experience and also how
the typing indicators affect the customer experience [6] [7]. Hu et al. developed
a tone aware conversational agent and investigated how this affects the customer
satisfaction [8].
Bringing all these together it is able to create CAs which can address customer needs. Almost half of the businesses are already investigating the potential
of CAs. But what really are the benefits of these Agents and why should companies invest in these? What is the real value that CAs can bring to a business
and how can we measure this value? This is a gap which inspired us for doing
this research.
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RESEARCH DESIGN

For measuring the value in this research, the CAs effectiveness, challenges, limitations will be investigated by running experiments. Also customer’s satisfaction
2

will be measured when using these systems. We plan on simulating search tasks
and investigate the previous aspects. Then the next step will be to use the findings and embed them into new agents and run experiments with the optimised
agents. We plan on comparing the new agents with the existed ones and measure
the customer satisfaction in both scenarios.
3.1

Current Work

As a starting point we need to investigate and understand the effectiveness of
current CAs in E-commerce retailers in order to check if there is added value
when using these systems. Also we want to identify the challenges and limitations
that customers face when using these systems.
The Research Questions we are trying to address are:
– RQ1: How effective are the current conversational agents in E-commerce
retailers?
– RQ2: How satisfied are customers when using these systems?
In order to address this research questions we will try to answer the following
secondary research questions:
– Are existing conversational agents capable of addressing customer’s information needs? What about complex information needs?
– Is there statistically significant difference in terms of time and usability when
using a conversational agent instead of a website?
– What is the level of satisfaction of customers when using this systems?
– What are the biggest challenges and limitations that customers are facing
when using conversational agents?
For answering these research questions, an experiment will be conducted in
which participants will be asked to implement search tasks in E-commerce retail
shops using existing CAs and websites and then they will be asked about their
experience by completing surveys and discussion.
3.2

Future Work

In the next years and after having the answers for the current research question,
we plan on creating different CAs which will address some of the challenges and
limitations and we will measure the added value when using these new CAs.
In terms of customer satisfaction, we plan on embedding the results of current
work in CAs in new optimised CAs and will investigate the customer satisfaction
when using these new CAs. We plan on testing a variety of characteristics that
can affect the customer satisfaction and if time permits we plan on moving one
step further in this research which is personalization. We should then create CAs
that can perform in a personalized way with customers and investigate what is
customer experience and the added value when using CAs which can function
in a personal way.
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