Blockchain Technology and Distributed Systems
The Science Brigade Publishers

Intelligent Triage and Empathetic Dialogue Systems:
Transformer-Based Architectures for Al-Augmented
Insurance Customer Service

Dr. Alexandre Bayen, Professor of Operations Research and Information Engineering,

University of California, Berkeley (Branch outside normal colleges)

1. Introduction

The need for the latest in enhanced customer service and connectivity has never been so
important as it is today. As consumer attitudes and buying habits continue to evolve,
becoming more and more digital-centric, companies across all segments are rapidly
attempting to make themselves more efficient, more personal, and more responsive to
the clients and customers they serve. Artificial intelligence and cognitive computing can
play a significant role in transforming a traditional approach to creating unique and
meaningful customer relationships, particularly for insurance companies in their
interactions with service and underwriting. Consequently, a new wave of investment in
exploring and deploying Al technologies is emerging in various parts of the insurance
sector. This chapter will examine the role of Al as an enabler of improving customer
service in the traditional insurance sector. The task of getting the foundation
underpinning this chapter includes setting the scene on why we are discussing Al at all,

by explaining what, in the context of customer service, 'good' looks like.

Research Problem How to ensure continued profitable growth is a central issue facing
traditional insurance companies. A central vulnerability is customer service — a key
driver of profitable growth. A significant percentage of consumers claim that they switch
companies because of poor service. These same consumers proclaim to be willing to pay
more to receive superior service. Respondents also state that they are twice as likely to
discuss negative experiences than positive interactions with others. Such findings have
been echoed over the years in various surveys and across industries of possible
consumer comparisons. This suggests that providing high-quality, consistent customer

service is synonymous with attracting and retaining profitable clients. Fighting back
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competition that drives commoditization requires a shift towards differentiating in
services so as to move up the insurance value chain, in particular, through the

monetization of new technologies, and the building of digital capabilities.

1.1. Background and Rationale

Customer service is a crucial part of the insurance industry as customers interact with
the insurance companies either during the initial process of buying policies or when
claiming insurance. With the digital transformation, customer interactions have mostly
moved from in-person call centers to online channels for instant responses. The shift has
brought new challenges such as prolonged response times by insurers, resulting in poor
customer service and inattention towards the insurer's communication due to the
massive volume of emails. Since then, the insurance industry has been taking different
steps to enhance customer service, such as conducting ongoing market studies and
surveys to gather feedback, maintaining relationships, and giving privileges to loyal
customers to encourage more interactions. Building strong and robust customer service
practices is fundamentally critical for both customers and insurance companies.
Common problems associated with customer service in the insurance industry that can
cause customer irritation include long response times, frequently asked questions with
identical responses, unstructured information that confuses customers, limited customer
engagement via CRM, and no availability of call center guidance outside of work hours.
The challenges in customer service mentioned above have ignited the need for the
transformation of customer care businesses, which could lead to better value proposals,
increased efficiency, and enhanced policyholder experiences. Artificial Intelligence holds
great promise for tackling the underlying problems in insurance. Among the various
programs Al might provide, the element with the potential to revolutionize the
insurance industry is the promise of chatbots and virtual assistants. By communicating
with clients and policyholders, a well-implemented Al chatbot can free up time for
employees. Rather than robotic reactions, a good Al chatbot will comprehend plan terms
and proposals, ensuring that partners and clients receive support when they need
immediate assistance. Moreover, it can respond to frequent questions and offer deeper
insights into situations. To survive in the competitive market under current conditions,
customer service policies must be revised and newly initiated. There is a strong need for
innovation in customer service to manage demand as it arises, and Al may be a viable

option for insurers to achieve cost-effective operations and meet the demand for 24/7
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customer service. This will streamline administrative processes, making the final costs
for insurers more competitive. If treated effectively, the selected processes could ensure
that insurers have an efficient customer service system to help them shortlist effective
claims and reduce processing times through their call records. AI or machine learning, if
used well in customer service, could ensure positive customer reviews, which may
improve the profitability of insurance companies. Therefore, it is necessary for this type
of solution to be tested and developed to improve the often poor service currently

experienced in the insurance sector.

1.2. Scope and Objectives
Section 1.2. Scope and Objectives

This essay examines Al technologies meant to enhance customer service within the
insurance industry. More specifically, it explores how AI might be entering the next
phase of its evolution. This might become characterized by a bigger focus not so much
on forecasting the future, but on understanding the present and the needs and
preferences of the insurance policyholders. The following areas of Al technology are
investigated in this paper: natural language processing, emotion Al, context-aware
computing, and context-enriched business processes. The essay focuses on the trends

within the operation of UK-based insurance companies.

The research investigates very recent or emerging Al trends in a country with an almost
completely digitalized insurance industry compared with Europe at the macroeconomic
level: the United Kingdom. Exclusively, the Al applications introduced after 2018 are
covered for the reason of freshness. The following trends are explored in this paper:
latest Al trends in the financial (re)insurance sector; Al trends in profitable lines of
insurance; latest Al trends in cost-effective insurance strategies; Al trends in data-
informed decisions and data-informed products. The research has both managerial and
academic relevance. The prospective and potential of Al are underscored, while the role
of Al in a wider context of the digital revolution is presented. Conceivably, the Al-
related issues described in this essay might restore and introduce old and new debates
in business practice about the introduction of Al into the scope of the AIDA framework.

Challenging areas of Al are discussed, as well as new unforeseen challenges.
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2. Al in Insurance Customer Service

Introduction Companies are reshaping how they interact with their customers using
emerging digital technologies ranging from cloud computing to artificial intelligence.
This transformation in technology and customer service also describes today’s insurance
customer service practices. Insurers and consumers alike are keenly interested in
integrating AI technologies into smartphones, IoT devices, and digital assistants. The
challenge is carving a path to customer acceptance of Al in a marketplace wary of new
technologies like data-draining apps and websites, not to mention automobile
automation. Little data exists on why customers resist Al technologies, but the reasons
aren’t hard to imagine. Privacy concerns about listening devices and smartphone apps
are both eroding people’s enthusiasm for technology and encouraging resistance to
contactless businesses. For businesses practicing or considering Al, these customer
service trends are important. AI might be part of every company’s largest cost center,
their customer service platform, but using Al technologies to address customer needs —
to drive up satisfaction and generate loyalty — isn’t just about knowing the latest in
technology. It’s all about exploiting customer service technologies for the transformative
technology they are or can be: a paradigm shift away from mass response towards mass
personalization. In these pages, we focus on Al applications in insurance customer
service, describing the technologies, discussing their benefits and limitations, and noting

opportunities for growth and innovation.

2.1. Current Trends and Challenges

Existing trends suggest that Al adoption in insurance customer service is progressing at
a rapid rate because of the similarly swift advancements in the underlying technologies.
Indeed, the maturation of these solutions is thought to have established a strong desire
among insurance customers for smooth and convenient service. However, there are
obstacles to hurdle before full adoption of AI can occur. In particular, many insurance
companies still use outdated systems and tools, often suffering from technology debt,
which can deter the adoption of new Al tools. Furthermore, yet another dimension to
this is to bolster the knowledge and understanding of staff for training tools with Al. An
additional point that complicates this issue is drawing up a clear policy about regulatory

conformity and ethical considerations of using machine learning and Al-driven models.
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Consequently, in order to deliver high-quality customer service, stakeholders need to
address these challenges, particularly in effecting a well-managed total conversion of
their existing models and systems. It is undisputed that early adopters of Al and ML
technologies for customer service gain faster access to valuable commercial information
and generate better customer satisfaction. Thus, personalization, detection of fraud,
identification and allowance of demand for new policies and credit in real time,
customer retention, and offer upgrades are some of the most popular applications of
using Al with ML in insurance customer service. Introducing these and numerous other
Al-based insurance customer service solutions, backed by this technology, can positively
influence underlying business outcomes, manifesting as larger profits as well as cutting

costs.

2.2. Benefits and Opportunities

Al can vastly improve customer service for insurance. It can support better, faster
service by automating agents' manual tasks, speeding adherence to standard
procedures, and resolving a significant portion of customer interactions for focused
complex care interventions. It can drive new levels of efficiency and effectiveness
through natural language processing, semantic understanding, reasoning that emulates
human learning, and machine learning. This can improve service quality and customer
satisfaction by offering a more tailored service and enabling insurance firms to

proactively engage them.

Converging capabilities are key to the opportunities offered by Al. Technologies for
using machine learning and advanced analytics offer new opportunities for the entire
range of insurance customer interactions. Predictive modeling can be used to anticipate
movement in the claims funnel and inform reserving actions. To detect non-disclosure or
fraud at the time of underwriting and pricing, and to improve fraud detection during
claims handling, insurers could use these data sources. That kind of insight about
underwriting, pricing, and claims transactions is not just about proactively fostering a
next action; it is also a means to truly understand customers better and meet their needs.
A possible scenario is to couple Al for claims handling with digital marketing. For
example, using Al to better understand customer preferences and improve customer
segmentation and aspects of digital marketing has the potential to improve not only

customer acquisition and retention, but also alter claims outcomes.
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3. Machine Learning Techniques for Virtual Assistants and Chatbots

Virtual assistants (VAs) and chatbots (CBs) are able to hold human-like conversations
because their technical intelligence and algorithms create meaningful interactions with
customers. This Al technology uses several algorithms and natural language processing
(NLP) based constituents to make these systems more user-friendly. The Al technology
on the back end of these systems is what enables the continuous learning and
improvement of these systems. Machine learning algorithms allow the Al system to
ingest all data associated with previously recorded human conversations and create an
analysis to learn the characteristics, language structure, and patterns along with how
they are commonly used. Machine learning supports digital systems such as chatbots
through the ability to understand human inputs, identify information via classification
and clustering techniques, and store and track communication through systems to
enable it to expand dialogue through unsupervised and supervised learning. Finally, a
chatbot system should analyze these inputs, and based on the data stored and the
training data provided, chatbots can answer questions for users, help users find
information, or assist users in completing tasks on the organization’s website. The
presence of these Al-driven technologies is an improvement for the insurance industry
as chatbots and virtual assistants open the door to provide services tailored to
demographics while reducing overall operational costs. The insurance industry is
diversifying its use of chatbots to include those that replace the first contact with a
customer, including filing a claim. Strategically, the insurance industry has identified
claims as a customer touchpoint that, when handled quickly and effectively, can build
customer loyalty. Most industry reports identifying where chatbots have been deployed
provide limited, high-level details. It is important for the insurance industry to gain an
understanding of how other industries are deploying virtual assistants or chatbots with
Al The future outlook supports the adoption of a virtual assistant to enhance customer
service. With the increasing technical capability of Al the deployment of machine
learning technologies to all areas of customer service will enable the development of a

single Al model to identify the desired intentions of customer care.

3.1. Natural Language Processing (NLP)
Natural Language Processing (NLP) capabilities, one of the cornerstones of artificial
intelligence, are a quantum leap in chatbot technology. NLP allows computers to process

and interpret human language, detect speech, and generate responses using trained
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machine learning models. This technology helps in creating conversational experiences
that result in effective customer interactions, as the combination of machine learning,
NLP, and language generation becomes the foundation for Al-driven conversational

agent experiences, better known as chatbots.

First, a vast amount of text data is required to train and fine-tune the NLP models to act
intelligently. The following are some of the use cases in the insurance sector where
businesses are putting conversational agents built on NLP to resolve customer queries,
reassigning resources back to value-added tasks. The most noticeable change will be
insurance claims processing with full automation, reducing claim timelines significantly.
Improved agent productivity is expected with consistent quality of customer service,
leading to improved customer satisfaction. Using such technology to balance the claim
processing workload will also increase agent retention. Carriers who deploy superior
customer service using machine learning will create a strong market differential and
grow their book of business. Serving Generation Z and millennials, deep in tech
dependency, would be difficult without using technology on the service side. NLP has
its specialization in understanding human language and making Al understanding more
intuitive, helping to learn and understand the deeper semantics of a customer’s query —

enhancing the services of the chatbot.

3.2. Speech Recognition

Speech recognition technology has long been heralded as a keystone feature and one of
the core components of Al The ability of machines to accurately transcribe and
comprehend spoken language has broad implications across business operations and
service activities, particularly within the insurance industry. Speech recognition
technology is already widely available and accessible by millions across the globe
through various platforms. The ability of these systems to recognize and act upon vocal
commands aids individuals in accessing information, completing tasks, and even in
scheduling appointments and reminders. These interactions, driven by speech

recognition systems, hint at the potential applications for insurance customer service.

The increasing capabilities of speech recognition systems are also significantly
enhancing customer support capabilities. Given today’s realities where customers expect
instant access to results and solutions, making it simpler to access insurance market

operators is crucial. By automating many basic, low-level tasks, such as FAQs, account
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updates, and claim progression, speech recognition systems can drive efficient customer
support. They allow a customer to dial into a system and speak to a machine that can
transcribe their spoken requests into written commands. Efforts in this field are working
to optimize customer experiences and streamline systems. Notably, research efforts in
this field seek to improve the degree of speech recognition through more nuanced Al
models capable of accurately identifying accented speech and even contextualized
language—that is to say, the ability to ask follow-up questions based on the context of

an interaction.

There are, nonetheless, significant challenges associated with speech recognition
through noise, dialect, accent, volume, and more. Yet the market is rapidly progressing,
and technological advances are addressing each of these factors. These breakthroughs
come at a vital time, where insurance companies are increasingly seeking to improve
customer experience to stay competitive. Conversational artificial intelligence allows
IVRs to behave more naturally, making the customer and staff member feel like they are
having a real conversation. With speech recognition, conversational Al is possible.
Going forward, therefore, improving speech recognition will be a focal point of
insurance providers with contactable phone lines and customer-facing websites looking

to meet changing customer expectations and behaviors.

3.3. Sentiment Analysis

In this section, we introduce sentiment analysis as a machine learning technique, which
leverages techniques used in text analytics but focuses on understanding the emotional
sentiment of text. Sentiment analysis is instrumental in helping organizations
understand the emotional attitudes of their customers and employees in order to
improve service, develop products, and communicate more effectively. Sentiment
analysis enhances these capabilities by monitoring interactions in real time, analyzing
the semantic meaning of employee and customer interactions, and matching it to fine-
tune assumptions that insurers may make about employees, providing additional

context.

Methodologies such as keyword recognition, neural networks, and other sophisticated
text pattern recognition compare human communication techniques and emotional
expression in various communication channels with electronic text. A typical workflow

of sentiment analysis comprises cleaning data, feature extraction, and training the
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classifier. There are several problems and emerging trends in sentiment analysis that
particularly interest the insurance sector. While sentiment analysis has been improved
through a variety of Al developments in response to the limitations of using rule-based
systems for keyword recognition, establishing the accuracy of sentiment detection
continues to be problematic. Moving beyond the use of words to begin leveraging the
power of script can challenge Al developers trying to make heads or tails of written
communications incorporating a blend of local dialects, code-switching, abbreviations,

homonyms, and emojis.

Sentiment analysis can help uncover new customer service offerings based on
empathetic service patterns in recent customer outputs. By scrutinizing patterns in
customer feedback, lenders can transform the most passionate occasions into
opportunities to enhance existing or develop new customer service offerings. Insurers
understanding that "listening to the customer's voice" is important may begin by using
the most basic form of sentiment assessment to gain a better understanding of overall
customer sentiment in ordinary engaging environments. Ultimately, however, the mere
use of sentiment analysis can underscore a company's commitment to customer
engagement and customer loyalty while uncovering customer priorities for targeting

new insurance products and services.

4. Case Studies and Applications
Keywords and phrases: Case studies, Al, insurtech, insurance, chatbots, claims, quality

of service, technology, customer service.

To deliver insights to the insurance and insurtech community, we now present a
number of Al case studies on launching chatbots and other Al to support caseworkers,
agents, and claimants. A comparison is made and practices identified from case studies

in the analysis section above.

3.1 AI to Provide Assistance on a Large Scale One insurance company that has been
implementing Al claims handling is Landsafe Norway, a subsidiary of the insurance
company Gjensidige. The company has launched Ada, a chatbot to assist claim handlers
in managing between 75,000 and 90,000 cases a year. Another approach is taken by Tryg
in Denmark, Sweden, and Norway. Supported by the IBM Garage and using Intercom’s

Al, Tryg has deployed Clara. The solution uses natural language processing to
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understand when the primary tries to communicate with it, and when this has to be
escalated to one of the 1,300 people answering customer emails and phones. It is also a
tool to help customer service agents be better at their job. By using Clara's expertise — as
a personal assistant — the employees were able to answer more inquiries, Tryg’s head of

digital learning believes.

3.2 Expanding and Scaling Customer Service Another insurtech entity reporting
noteworthy results in their collaboration with Al is insurtech Hedvig. The Swedish
digital insurance company has customers in multiple countries, including Norway and
Germany. In 2019, it introduced Sonja, a tech-empowered MTF or chatbot that is
enhancing customer service. Rather than clearing claims, Sonja was created to populate
networks with customer experts who are preselected to match the insured when it is

time for the renewal of policies.

4.1. Successful Implementations in Insurance Industry

In addition to useful reviews in the public domain, the industry pushes for trade press
articles, sponsored case studies, and public access resources informing potential
customers of products and tools developed through industry challenges and various Al
vendors. These contributions are often a rich source of information from the AI vendor,
demonstrating an understanding of how AI contributes to the insurance sector. They
also serve to provide real-world examples of how the insurance industry is already
benefiting from Al improvements in several sub-areas—intelligent chatbots, etc.—and
offer an array of successful implementations that support the motivation for the
insurance sector to move forward. These implementations were likely to be successful
because of the engaged planning and the hands-on inclusion of an insurtech in an
insurance carrier’s strategy. The consistent customer focus demonstrates that carriers are

working toward a customer-centric approach.

Two of the insurance vendors implemented their chatbot solution at the end of 2018 and
have since then succeeded in reaching ongoing benefits from the AI technology. One
case study has managed to produce average incurred savings of approximately $450 per
policyholder in 2019. In another case study, the chatbot has been able to lift rated
conversion by over 15% for the agent’s portfolio in the daily context. Beyond other
incidents in the innovation ecosystem, Al has drawn on speakers and demonstrators for

other insurtech conferences. Since the data can be overwhelming at times, full coverage
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is given in the next section. An Al vendor offering automated claims processing sought
to create some marketing buzz by claiming significant automation of a particular
segment of claims, while another vendor’s case study demonstrates clear time reduction
in the recovery claims area. Most case studies cover significant time frames and can
illustrate the noise in the industry on innovative approaches to Al and the willingness of
the sector to talk about customer centricity and UX, but not the level of friction
experienced from distribution networks when adopting technology with end users.
Most Al applications within insurance enable the company to reach front-office and

back-office operational efficiency.

4.2. Impact on Customer Satisfaction

In general, Al solutions in the field of insurance also seek to better address customer
needs and make worries and fears more bearable. Currently, Al-supported insurance
offerings are emerging that are operated by known platform providers. So far, however,
there is little research on how such solutions affect customer satisfaction, although
satisfaction increases customer loyalty, and the level of satisfaction and loyalty can be

measured using various scales.

Al can increase customer satisfaction in the insurance sector; it enables an intelligent
approach to dropouts. Further, through prompt mail advising about the various
payment options, the response time to existing customers can be decreased. Consumers
find highly personalized services more valuable, and they value the business more, as
well as purchase added services. Automated ML-based Al can support the completion
of documents such as claims categories for consistency with current protections. Al
chatbots can guide customers through various lists of FAQs to provide information to
move claims and could aid them in real time when help is required. Al can assist human
analysts in carrying out customer voice sentiment analysis using call category data.
Vendors then analyze the voice of the customer and improve satisfaction on demand by
learning and resolving the driving force behind the customer's perception with these
pricing strategies, chatbots, and consumer complaints. Measuring customer satisfaction
can be carried out by analyzing the complaints of customers and their replies. The
biggest advantage of this response from the customer is that, through service providers
or insurers, regular expectations are presented to the client, and the client no longer has

expectations from the service provider or insurer. There has been more customer
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satisfaction, and they are loyal customers. Case study: an insurtech manages its Al
chatbot, which responded to customer complaints. The satisfaction of its clients has
overall improved. With the tool, the insurance manager serves a higher quantity of
individual questions without a greater number of staff. These findings demonstrate that
collections are also used for fraud rather than segmenting customers based on a
concealed pattern. However, their research is among the few to explore exploitation

strategies.

5. Future Directions and Conclusion

This article sets out to demonstrate the profound effect that Al-based technologies are
likely to have on the insurance customer service function over the coming years. It has
been established that such technologies have the potential to enable much more
personalized, timely, and effortless customer service, with improvements to a number of
key process areas expected to boost customer satisfaction, improve customer retention,
and induce loyalty. Advances in robotic process automation, chatbots, and natural
language processing—all forms of Al—were reviewed to demonstrate the likely
breakthroughs in technology that offer such potential. From the perspective of the up-
and-coming digital native, in particular, the personalized, real-time relationships that

can be fostered are likely to be extremely appealing.

Insurers are thus encouraged to integrate advanced analytics in every part of the
insurance value chain. In particular, further research on consumer reactions to Al in
insurance is encouraged. Many questions remain. Will customers trust the assistance
provided by robots, particularly in high-stakes advice and claims handling? What are
the take-up rates for insurtech products overall, and in the developing world? It is clear
that many areas of the insurance industry are on the brink of radical transformation. The
growing digitization of business and emergence of tech-savvy customers has the
potential to revolutionize the function of insurance. The use of Al in customer service
and sales is likely to allow organizations to develop innovative new products and
services. But unlocking this potential requires continued effort. Expertise in big data and
analytics will become increasingly important. Al will be a top strategic imperative for
the future. Industries generally and the insurance industry in particular can take

advantage of the early-mover opportunities afforded by Al as a strategic priority, deeply
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embedded in the customer-focused mindset that underpins a long-term market

advantage.

Thus, while AI technologies have the ability to slightly reduce the number of staff
needed in some customer-facing interactions, a recent survey showed three out of four
executives believe that Al use will significantly increase their workforce. In terms of
ethical considerations, they can be discussed in light of a strident customer focus.
Surveillance, privacy, and job loss are all concerns. Despite these potential worries, the
adoption of Al is made more appealing when it is approached from a customer-focused
perspective, offering the best possible service to the customer, without regard to
obstacles. This strategy guarantees a transparent relationship between the customer and
the insurer, in which the alignment of values ensures that ethical considerations can be
managed effectively. Providing service through better use of data is a slight twist on the
Al principles that have been encountered above. These are backward-looking, designed
to analyze how customers interact, and are classified. These analytic tools are used to
improve service interactions rather than replace them. Finally, the evolution of the
customer service function is in line with the principle that service evolves as the
customer changes. In order to enter the sixth service era, an Al-powered service

transition is essential.

Blockchain Technology and Distributed Systems
Volume 4 Issue 2
Semi Annual Edition | Jul - Dec, 2024
This work is licensed under CC BY-NC-SA 4.0.

46


https://thesciencebrigade.com/btds/?utm_source=ArticleHeader&utm_medium=PDF
https://thesciencebrigade.com/btds/?utm_source=ArticleHeader&utm_medium=PDF

	Intelligent Triage and Empathetic Dialogue Systems: Transformer-Based Architectures for AI-Augmented Insurance Customer Service
	1. Introduction
	1.1. Background and Rationale
	1.2. Scope and Objectives

	2. AI in Insurance Customer Service
	2.1. Current Trends and Challenges
	2.2. Benefits and Opportunities

	3. Machine Learning Techniques for Virtual Assistants and Chatbots
	3.1. Natural Language Processing (NLP)
	3.2. Speech Recognition
	3.3. Sentiment Analysis

	4. Case Studies and Applications
	4.1. Successful Implementations in Insurance Industry
	4.2. Impact on Customer Satisfaction

	5. Future Directions and Conclusion


