
Internet of Things and Edge Computing Journal 
By The Science Brigade (Publishing) Group 1

Internet of Things and Edge Computing Journal 
Volume 6 Issue 1

Semi Annual Edition | Jan - June, 2026
This work is licensed under CC BY-NC-SA 4.0.

Policyholder  Interaction  Mining  and  Churn  Propensity 
Modelling:  AI-Enhanced  Analytical  Frameworks  for 
Insurance Customer Insight Generation

Dr. Anibal Traça, Professor of Informatics, Instituto Superior Técnico (IST), Portugal

1. Introduction
The increasing access to customer-level data across channels, products, and services is a 
unique and advantageous position for the insurance industry to be in. However, few 
analytics directors believe this information reveals a lot about a customer. As a result,  
many insurers  are  working to  create  an understanding of  customer preferences  and 
behavior, not just the 'what' but the 'why' behind their decisions, in real time.

There  is  greater  complexity  in  customer  relationships.  Individuals  may  purchase 
individual policies,  while others might have multi-policy coverage. In turn, they can 
suggest  a  product,  deny  the  following,  or  show  legitimate  interest.  This  style  of 
interaction creates  varied possibilities.  Using the right  analytical  tools  will  allow for 
unlocking  and  understanding  the  complexity  of  each  individual  relationship.  In 
combination with aggregated relationship value insight,  insurers  can now advise  an 
advisor or a machine on guiding interactions towards optimal business opportunities 
without  traumatizing  customers.  AI  is  changing  the  world  and  is  no  longer  a 
revolutionary technology, but an essential component of any plan to navigate through 
these complexities. The complexities of insurance also unfortunately ring true! The time 
is ripe to bring AI tools to gain deeper insights and give the customer the treatment they 
so rightly deserve.

1.1. Background and Rationale
Understanding the customer has been a strategic priority in the insurance business for 
many  years.  Traditionally,  customer  analysis  included  customer  profiling  and 
segmentation, as well as customer targeting for new products and services. The process 
and methodologies for understanding customer behavior have evolved over the years 
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from rudimentary analysis  of  data in hand to more sophisticated predictive models. 
Ease of  access  to large amounts of  data,  coupled with professional  methods of  data 
analysis  through  computing  power,  has  led  to  the  establishment  of  data-driven 
insurance practices and has made customer relationship management a key function in 
most insurance companies. The role of IT in the insurance industry is no longer limited 
to just administration and clerical processing.

Insurance has always been the business of analyzing the future for estimating insurance 
risk. One of the main changes in the insurance sector has come about because of the 
changes in customer expectations. Traditionally, customers bought standard insurance 
products through intermediaries or sales outlets. They generally did not expect further 
services beyond claims management. But in light of societal changes, such as increasing 
life  expectancy  and  retirement  age,  increasing  sustainability,  the  impact  of  natural 
disasters on modern societies, the threat of unemployment, and the increasing service 
orientation of  economies,  insurers  are  faced with a  bigger  challenge.  New customer 
requirements  need  a  different  kind  of  service  orientation  and  insurance  products. 
Customers  want  tailor-made,  flexible,  and  transparent  insurance  services.  All  these 
societal and economic changes are forcing insurance companies to research their clients 
and their wishes and needs. Traditional market research tools are not very useful for this 
kind of personal integration.

Currently, customer data and data technologies are not fully used as an opportunity to 
create new services but only as an informer and help in the selling process. Today, big 
data  and data  analytics  are  becoming very popular  among different  service  sectors, 
including  banking.  One  reason  could  be  that  the  large  amount  of  customer  data, 
especially structured and unstructured data, gives new insights into market conditions 
and customer wishes, such that customers get tailor-made suggestions and offers. Not 
all this data is frequently used by insurers, especially not in the way new start-ups in the 
sharing economy are using big data. Car sharing, home sharing, peer-to-peer insurance, 
and other sharing economy business models are all based on a philosophy that a client 
community  is  the  best  insurer.  These  start-ups  and  digital  natives  are  looking  for 
innovative possibilities  to use big data in such a way that it  creates a new business 
model.  Some of these new-age insurance companies look for early signals impacting 
their clients,  such as a severe winter,  traffic jam, increased DWI, etc.,  by using page 
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views, clicks, post reach, etc. So, such likes, clicks, or posts can be new predictors that 
can be used to create a tailor-made service.  A millennial would love to use such an 
offering as it caters to their expectation of a high-tech savvy world and personalizes the 
offering they receive.

1.2. Research Objectives and Scope
Our main research objectives are as follows: - To discern the AI elements already applied 
or  implementable  in  insurance  that  would  enhance  customer  understanding  and 
insights and the algorithms behind them. - To assess their effectiveness in systematically 
analyzing customer behavior and to understand who is using such AI and what their 
experiences  are:  have  they  been  able  to  produce  actionable  insights?  The  research 
intends to identify and evaluate potential AI applications that will add revenue value to 
the organization by increasing the depth of customer understanding. The research is 
confined to evaluating and analyzing customer behavior as we consider this to have the 
majority of applications that would have a direct implementation in AI. The interest 
areas are as follows, divided into companies and their customer data: - Companies – 
strategy and tactics.  -  Customers – fitting market segments to larger customer bases, 
identifying  and  ranking  emerging  needs,  identifying  decreasing  satisfaction  with 
service/product and who are the main culprits, as well as feature preference discovery 
in  product  design.  In  any  research  AI  or  otherwise,  it  is  essential  to  have  a  clear 
understanding of what important companies are attempting to understand. The focus of 
this study is on assessing the effectiveness of methods of examining customer data using 
AI. The research will adopt a structured approach to examine the current and future 
elements  of  AI,  creating  our  treasure  trove.  Preliminary  conclusions  will  form  the 
framework for a panel of domain experts to validate our research before undergoing in-
depth case study investigations using a range of insurance participants. The research 
will assess the effectiveness of AI systems by analyzing quantitative measures, decision-
led stakeholder interviews, panel and case studies. The results from this study will be 
sent back to those participating to ensure that company-specific details are confidential.

2. Fundamentals of Customer Insights in Insurance
Customer insights in the area of insurance are essential views that insurers might gain 
into client behaviors, preferences, and attitudes. They also have the potential to provide 
insurers with a solid foundation for developing their strategy. Strategic decision-making 
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can  offer  the  most  convincing  early  signs  of  an  insurance  firm’s  customer  insight 
effectiveness.  Customer insight in insurance is not only used to help solve the latest 
advertising and popular insurance challenges but also for strategy-making. A number of 
business transactions showed the relationships between consumer information and the 
company’s performance, according to insurance policy, as well as the selection of data 
sources.

When it comes to obtaining insurance customer information, administrators and market 
specialists can decide if they want to calculate a number of results. Some of the terms 
most frequently used to analyze this issue are actuarial metrics, such as cumulative daily 
visits  and  balance  sections.  These  are  analyzed  separately  and  by  the  proposed 
prediction model. In order to assess overall efficiency, the output values are often tested. 
Customer information in insurance is  typically measured in databases using various 
techniques. These refer to actuarial metrics, and they are often based on the collection of 
detailed and protected clickstream logs that contain complete market watch related to 
consumer  habits.  Customer  demographics  include  age,  marital  status,  and  fields  of 
study that are often used to review coverage results and predict market segmentation. 
As marketing experts continue to expand their ideas, insurance types are focusing on 
this section. In general, customers’ insurance requirements, purchases, and decisions are 
defined  in  detail.  In  industry  dealings,  qualitative  data  is  regularly  presented.  As 
technology advances,  this  provides a rich description of  the commercial  perspective. 
Unlike spoken words, consumer actions reflect their behavior and desires. It is necessary 
to create a reliable method of collecting and reviewing the data. Consumer behavior is 
subject  to  a  range  of  socio-psychological  factors  that  influence  their  thoughts  and 
actions. As a result, an overview of consumer behavior and approach can provide data 
in  addition  to  the  driving  motivations  and  problems  that  need  to  be  addressed.  If 
handled  properly,  such  consumer  knowledge  can  be  channeled  into  individualized 
strategies  and  prudent  distribution  of  capital.  Addressing  consumer  feedback  and 
changes in service provision will reduce, eradicate, or reverse such potential negative 
consequences. In contrast to traditional insurance traits, the main principles of insurance 
are emphasized. For example, too many car jackets are sold, thus various automobile 
characteristics are covered in many different responses.
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2.1. Key Concepts and Definitions
The literature contains diverse definitions and uses of the concept of customer insights. 
Nevertheless, the majority agree that customer insights are findings that organizations 
derive from their data analytics in order to understand their clients in detail and are 
applied in product or service design. Moreover, customer insights can be divided into 
three  categories:  1)  Profiles  (demographic,  behavioral,  and  attitudinal  data  about  a 
person), 2) Journeys (the many routes a person can take on the way to fulfilling their 
needs with a product or service), and 3) Sentiments (attitudes about a brand, feature, or 
organization). Profile customer insights, similarly to the rest of the types, can be divided 
into three subgroups according to the aspect they reflect. This can be the following: 1) 
Social profiles, 2) Interest profiles, and 3) Lifestyle profiles. Nonetheless, in this paper, 
we discuss profile-based insights provided in a real-world application scenario for new 
and evolving AI technologies in insurance.

In order to improve the insurance sector with data analytic solutions, it  is crucial to 
clarify  the  key  concepts  and  definitions.  The  literature  provides  many  different 
definitions for this term, and it is used in many different ways. Therefore, to have a more 
common understanding when we talk about AI technologies such as customer insights, 
first, we should briefly clarify what 'customer insights' are and highlight its two main 
types of customer insights. Customer insights are findings that an organization derives 
from data that have been organized, integrated, and analyzed in such a way that the 
resulting intelligence can be used to make appropriate decisions at various points of 
customer contact. The available literature provides a variety of words to describe the 
various forms that customer insights can take. In sum, the term 'customer insights' can 
cover information about a person's behaviors as well as their attitudes about the world 
around them. This,  thus,  uncovers 'attitudinal insights'  in the research and customer 
journey, and 'behavioral insights.'  In this application scenario, we focused mainly on 
behavioral insights based on insurance contracts and claims. It is important to mention 
that many acceptable empirical studies are available on attitudinal insights on customer 
satisfaction, customer loyalty, and behavioral intentions, but they are beyond the scope 
of this study. Moreover, attitudinal insights can be collected from various sources. For 
example,  we can gather  attitudinal  insights  from social  media  posts  and comments, 
social media profiles, and reviews by using sentiment analysis.
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3. The Role of AI in Customer Insights
With AI, insurance leaders have the ability to obtain and leverage customer insights like 
never before. The systems of intelligence made possible with AI can upgrade carriers’ 
abilities to “understand, think, decide, and adapt.” A significant effect of this shift is on 
customer insights. AI is being used to automate the collection and management of data, 
as  well  as  the  development  of  efficient  processes  for  the  extraction  and  analysis  of 
customer insights. As a result, the use of AI-related technologies drives the continuous 
improvement of customer understanding.

Several AI technologies are geared toward generating important customer insights. For 
example,  natural  language  processing  and  natural  language  generation  are  core  AI 
capabilities used for converting raw textual data from both structured and unstructured 
sources into structured data insights, and for creating personalized value propositions, 
product communications, and product offers based on the cultivated insights. Predictive 
analytics  and  behavioral  modeling  are  AI  capabilities  to  forecast  future  customer 
behavior and the potential  financial  impact of  those forecasts.  AI-driven prescriptive 
analytics then identify the optimal product or service activity in each customer instance 
in  order  to  achieve  a  specific  desirable  outcome.  Beyond  improving  customer 
understanding,  AI  can also  be  used to  boost  operational  accuracy and productivity, 
growing  the  bracket  of  customer  insights  and  actions.  Its  use  can  complement  the 
product that a company already has, yield more personal insights, fine-tune risk ratings, 
improve  disease  management,  and  measure  customer  satisfaction  directly  using 
interactions versus indirect feedback tools.

The  growing  availability  of  more  personalized  customer  insights  promotes  new 
products  and  services  to  a  broader  set  of  consumers  at  more  attractive  terms.  For 
example,  an  individual  with  a  poor  LTV  might  have  a  permanently  expensive 
commercial offer because they are a hot potato, or an individual could have a very cheap 
commercial risk policy that does not cover fraud or crime because the application of 
predictive AI analytics has revealed that fraud or criminal activity is at zero risk. The 
increased  adoption  of  relevant  digital  offers  would  be  significantly  stronger  in 
competitive  digital  ecosystems  than  standard  communication  campaigns.  Carriers 
would  be  under  competitive  pressure  to  optimize  the  personalization  of  offers,  or 
alternatively fundamentally change other tactics to lure their customers in a different 
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manner.  Indeed,  a  digital  ecosystem  has  the  power  to  outsource  business  process 
elements  to  smaller,  more  specialized  propositional  services  that  exploit  AI  insights 
based on data from a potentially large number of collaborating ecosystem participants.

It is well understood that AI is intrinsically data-hungry. There is a need to optimize 
customer privacy to obtain data sharing with an insurance organization. Moreover, it is 
essential  to ensure the wider population is not alienated from the insurance market. 
Guidelines  for  the ethical  use of  AI  can be  expected to  help this,  but  meanwhile,  a 
practical  balance  between  privacy  and  customer  value  must  be  struck.  Given  the 
increasing global use of AI and automated decision-making, it appears short-sighted for 
customers to expect exact data control over their personalized offerings but longer-term 
alienation from certain insurance market affordability. The use of personal data needs to 
expand rather than contract, given the benefits of what can be subsidized or optimized. 
There are opportunities ahead to curtail this digital “race to the bottom” and establish 
mutually beneficial  customized insurance interactions for  businesses,  the public,  and 
society.  Businesses  need  to  remain  prepared  to  adapt  their  insurance  strategies 
according to the input and ethics of the population and increasingly global regulators 
rather than the pace of technological advance.

3.1. Overview of AI Technologies in Insurance
Artificial intelligence (AI) encompasses techniques for making computers and computer-
controlled machines perform tasks that normally require human intelligence, such as 
visual  perception,  speech  recognition,  decision-making,  and  translation  between 
languages. This subproject pertains to fostering customer insights in B2C insurance with 
an innovative AI prototype combining three AI technologies: machine learning, natural 
language processing, and data mining. There are diverse AI technologies that can help 
insurers gain better  insights into people.  Machine learning can help insurers  predict 
customer churn, improve the pricing of health and property insurance, and fine-tune 
real-time  customer  interactions.  Deep  learning  can  be  used  in  computer  vision 
applications to spot indicators of risk, such as autos that are more vulnerable to damage 
or people's emotions for risk selection or fraud assessment. Chatbots make it easier for 
insurers to gather information that may generate better insights on existing customers 
and  create  personalized  promotions  for  them.  Insurer-provided  AI  can  also  claim 
process improvements. Chatbots can perform an initial claims triage, dispatch medical 
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help if needed, trigger follow-up actions such as the appraisal of damages, or make the 
first payment. Using such AI to improve the speed of claim payment may well enhance 
the  customer  experience.  A  central  component  of  this  project  is  to  build  cognitive 
computing models that can support customer insight generation using data available to 
insurers that can help them operate more efficiently or assess risks more effectively. The 
concept is  that AI can process data at  a scale that humans with traditional software 
might not be able to, and identify patterns or options that would not be obvious using 
traditional software or other business intelligence tools. The overall idea is to empower 
decision-makers across various business units. AI can support the currently sometimes 
subjective decision-making to become much more rigorous. Such computer applications 
suggest actions to the user based on available data and certain rules,  which is often 
referred to as decision support systems. When such applications make decisions without 
human input,  they  are  referred to  as  expert  systems.  AI  can  also  exhibit  intelligent 
behavior  when  processing  real-time  data  from  the  Internet  of  Things  (IoT),  video 
streaming analysis, etc., giving tips that can help insurers decide on their operational 
workflows  or  on  underwriting  or  claims  settlement.  Insurers  have  an  array  of 
requirements and needs from various parts of their business that would make use of AI 
technology. Especially the decision-makers in product management, underwriting, and 
claims handling might benefit from this subproject most as they often need to separate 
credible insights from fleeting hypes. Retaining customers by effective claim handling 
and policy servicing, and reducing fraud can also attract customer interest. Adapting to 
customers' new habits and expectations for online, self-service buying journeys can also 
contribute to more customer interest and lower costs to serve. European insurers that 
use AI to gain customer insights are able to reduce acquisition and claims-processing 
times from weeks to minutes and hours. This makes a difference not just for customers, 
but also for insurers. Insurtech companies' improved operational workflows cut costs or 
enable  better  customer  service,  which  large  traditional  insurers  now  compete  with. 
Despite  the  hype  and  hope  around  AI  and  machine  learning,  the  task  facing 
conventional  insurers  with  legacy  systems  is  to  integrate  these  relatively  new 
technologies into their decades-old platforms safely.

4. Machine Learning Techniques for Customer Analysis
Several  machine learning techniques  are  suitable  for  customer analysis  in insurance. 
They are used to distill and understand the vast volume of customer data that becomes 
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available to insurers today with every digital interaction they have with their customers. 
Machine learning can be used to segment customers based on characteristics they share, 
identify ways for insurers to improve the customer experience, predict what type of 
policy customers are most likely interested in, provide personalized recommendations, 
and make predictions about a customer’s future behavior. Commonly used techniques 
are  both  supervised  and  unsupervised  learning.  Supervised  learning  finds  the 
relationship between factors or features of customers to predict desired values, while 
unsupervised learning determines patterns in the data. This is used within insurance to 
get a better understanding of customers or their behavior. Insurance firms use the data 
to segment the customer base. They can then tailor their offerings, identify up or cross-
selling  opportunities,  set  insurance  premium  prices  based  on  customer  risk  and 
preferences,  and  optimize  customer  characteristics  to  expand  to  new  customers. 
Machine learning is used within insurance in a more advanced form to predict customer 
behavior such as the likelihood of accepting a renewal, churn, lifetime value, fraud, or 
the likelihood of a customer accepting or making a claim. When employing it across the 
insurance  life  cycle,  it  can  be  used  in  new  business  for  risk  assessment,  data 
enhancement and attribution modeling, cross-selling, fraud detection, customer service 
for cat modeling, self-service tools, recommendation engines, claims for first notification, 
benchmarking, severity analysis, litigation, and fraud. In fact, virtually every internal 
and external process within insurance can benefit from the insights generated by data 
scientists employing machine learning techniques. For any machine learning used in a 
production environment, it’s important to appreciate that the technique is only a small 
part  of  the  overall  solution.  There  is  a  lot  of  preparatory  work  required  to  extract,  
transform, and load a dataset that is used to train the model. Some feature selection or 
feature engineering can also be required. The datasets will then need to be split into a 
training set from which the model parameters are estimated, and a test set that is used to 
validate  the  model.  For  all  machine  learning techniques,  it’s  important  to  know the 
limitations and the potential pitfalls. These include the potential dangers of overfitting, 
the quality of the data used, how to properly train models and validate them, and to 
investigate  training  errors.  Supervised  and  unsupervised  learning  techniques  are 
commonly  used  in  predictive  and  analytical  work  within  insurance.  Within 
unsupervised  learning,  density-based  models  are  often  used  to  uncover  hidden 
customer characteristics  or  to  group customers for  segmentation.  A popular  method 
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within  this  model  is  the  K-means  algorithm,  which  isolates  customers  according  to 
common attributes and then adapts the contact strategy to each group. A more efficient 
and sophisticated unsupervised method is the Gaussian Mixture Model, which works by 
finding a statistical distribution that can best represent the data points. A mixed density-
based model might be produced using unconstrained GMM, where mixed models might 
be used for more complex data. Alternatively, Hidden Markov Models are able to pick 
up time-based patterns.  These models  are  used to  learn the  hidden states  and path 
traversal  to best  describe customer behavior.  The model  learns the probable path of 
behavior given state transitions. More sophisticated methods, known as topic modeling, 
pick up the latent patterns that run through text,  such as what groups of  topics are 
found within a document. These models are trained specifically on text data.

4.1. Supervised Learning
Customer analytics rely on several algorithms. Typically, supervised learning is one of 
the most frequently used techniques, although unsupervised and reinforcement learning 
may play a role in reasoning about the customer journey. In supervised learning, the 
fundamental concept is giving the algorithm training data for which the desired solution 
or target is known, thus the algorithm can be corrected iteratively and learn from the 
unlabeled data. This technique has practical implications in customer data since it can be 
used  to  predict  a  customer’s  behavior  or  likelihood  of  having  purchased  a  specific 
product or to have an interest in doing so. In addition, it is used to shape personalized 
marketing strategies and customer interaction. This is especially important in insurance, 
where  customer  data  can  be  used  to  predict  the  riskiness  of  a  customer  based  on 
available data for a particular insurance service. As a result, this increases the accuracy 
in pricing of products or in estimating the risk of relevant business processes. Many 
supervised learning techniques can be used to undertake the following activities as they 
relate to the insurance customer value chain. For underwriting, supervised learning can 
be used to help profile risk. Concerning claims, it can help predict what claims behavior 
might look like for a future book of business or predict claims probability in general.

Supervised learning methods are also typically used. Aimed at guiding and helping an 
insurer, they are used to predict the likelihood of the dependent nature of a target being 
bullish. The contribution of supervised learning to insurance can be assessed on two 
levels: first, supervised learning simplifies the process of making decisions that require 
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the  use  of  scattered  observations  or  information,  assuring  the  decision-maker  has 
minimized the degree of wrongful inferences about reality; from successful results of 
supervised learning, policyholders can make more informed decisions and/or the risk-
based costs of the insurance will  go down and recursive reductions over a specified 
period; second, supervised learning is used to make precise predictions about damages 
or  recoveries  to  predict  error  probabilities.  The  latter  use  case  can  be  of  interest  to  
predict outcomes and make decisions in underwriting as scores are useful to predict an 
outcome that is directly or indirectly useful for making a final decision. For instance, if  
the decision goal for underwriting is to predict claims behavior, the consequences of the 
decision goal  may be to  decline a  proposal  or  to  grant  cover  with a  predetermined 
excess. If they were to make an outcome analysis, scoring does not predict policyholder 
excesses;  it  predicts  which  proposal  is  expected to  be  the  source  of  more  premium 
income that will be used to pay fewer indemnities relative to the premium received for 
mortality  costs,  policy,  or  operational  costs.  Overall,  supervised  learning  algorithms 
output either a score that can be converted to a risk rating or an avoid, reduce, segregate, 
or transfer indicator that advises the decision factor how to act based on the contribution 
to the bottom line.  Furthermore,  indicators  not  only advise the decision factor as  to 
which countermeasure to take but also assist in recalculating the premium after taking 
the prescribed action. In addition to the aforementioned arguments, other supervised 
learning tools play a key role in predicting claims in the insurance value chain, where 
actuals  are  often  used  to  draw  conclusions  about  underlying  risk.  Nonetheless, 
supervised  learning  also  has  shortcomings,  such  as  overfitting  during  training  data 
exposure and reliance on large-size training sets.

4.2. Unsupervised Learning
Unsupervised learning in customer analysis

Unsupervised learning is a machine learning approach that explores unlabelled data to 
discover underlying patterns or groupings. Because no predefined outputs or labels are 
available,  unsupervised  learning  algorithms  identify  the  underlying  structures  or 
patterns within data in an attempt to capture the data dependencies or understand the 
unobserved representations or distributions. In insurance, one common application of 
unsupervised  learning  is  customer  segmentation.  The  objective  in  customer 
segmentation  is  to  determine  a  group  of  customers  who  respond  similarly  to  the 
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insurer’s acquisition or retention strategies or exhibit similar anatomical, demographic, 
physiological, or other behavioral characteristics to tailor treatment. An unsupervised 
learning technique is also used in market basket analysis to identify which policyholders 
tend to purchase which insurance product, and what customer behaviors are associated 
with the purchase of certain products.

Among others, k-means clustering is one of the unsupervised learning methods used to 
analyze  and  segment  customers.  In  general,  the  algorithm  works  by  categorizing 
observations into clusters, where each data point belongs to the cluster with the closest 
mean.  A k-means clustering algorithm has  been applied in  an insurance context  for 
determining  relevant  customer  segments  for  a  model  to  predict  customer  churn.  A 
sequential  process  was  conducted  to  segment  customers:  replacing  missing  values, 
standardizing  continuous  variables,  removing  identified  duplicate  transactions,  and 
forming clusters based on partitioning around medoids with the k-means algorithm. 
More detailed case studies that highlight practitioners’ perspectives on unsupervised 
learning applications in insurance are available.

In addition to an insurer's large amounts of unlabeled data, one can think of several 
reasons  why unsupervised learning  can  be  valuable  in  context.  Using  unsupervised 
learning, insurers can discern useful hidden patterns in the customer data without using 
performance measures to guide the segmentation results. Such knowledge can help in 
practice to understand and characterize customer retention, acquisition, and groupings. 
Furthermore, practical insight can help an insurer develop initial hypotheses, as well as 
potentially  predict  customer  behavior.  The  obvious  drawback  of  an  unsupervised 
approach is that there must be a human interpretation of the uncovered results, and 
without predefined labels, this can be difficult. An example drawn from mining petrol 
marketing data provides a good overview of the results at each stage of the application. 
Although the resulting clusters could be understood from a business perspective, it is 
hard to articulate precisely how the clustering algorithm grouped the retailers. What is 
important  must  be  the  business  explanation,  i.e.,  of  what  practical  relevance  is  the 
grouping or the clustering.

5. Personalization Strategies in Insurance
Many different industry verticals use personalization strategies as a way to offer more 
suitable products or services to an individual, based on data-driven marketing and data 
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analytics. These insights could be as general as geographic location and weather patterns 
or  as  specific  as  past  purchases  and  interactions  with  a  business.  In  insurance, 
personalization can lead to customer satisfaction. By leveraging customer experiences 
and customer purchase histories, insurers are in a unique position to be able to offer 
products  based  on  customer  need.  Many  insurers  offer  unique  experiences  for 
individual products for this very same reason. The product, the experience—everything 
we do to engage and target you—are all totally unique. Customer need, as opposed to 
the company's needs, is a driving factor behind customization.

There  are  various  tactics  used  to  personalize  customer  experiences,  including 
personalized communication, content, and offers. AI is an essential tool used to create 
personalization strategies. A significant percentage of consumers will only engage with 
personalized marketing messages. There are some obstacles to successful personalized 
marketing. A notable portion of companies failed in personalized marketing due to the 
lack of  strategy,  lack  of  customer data,  and privacy concerns.  One of  the key ways 
personalization reduces friction with a customer is by delivering an offering that is most 
beneficial and therefore welcomed by the customer, as well as by delivering messages 
tailored to specific interests. Even personalized direct mail received a greater response 
rate in 2018. More generally, personalization has been stated as a major way to acquire 
and retain a customer by a significant percentage of marketing executive respondents. 
As  such,  personalization can potentially  lead to  decreased customer  acquisition and 
increased growth of one's customer base via customer retention.

5.1. Benefits and Challenges
Benefits  of  personalization  in  insurance  include  offering  personalized  contracts  and 
extensions  that  meet  individual  customers’  needs,  having continuous discussions  on 
possible risk prevention, and being able to match their high-value real estate, car, etc., 
bottom-up.  All  this  can  provide  a  significantly  deeper  and  far-ranging  customer-
company connection with benefits of increased customer satisfaction, brand loyalty, and 
reduced customer churn. Such personalization is used in generating increased customer 
value  by  suggesting  a  new  complimentary  service  or  product,  thus  allowing  the 
enterprise  to  upsell  –  moving their  multi-faceted engagement  with a  customer from 
being sole-sourcing to co-sourcing to prime contracting in new areas. However, the flip 
side of the coin includes the potential  for customer revenue — aggressively tailored 
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offerings can be seen as non-inclusive. By offering a top-shelf product to only your most 
profitable  customers,  you  might  alienate  those  same  customers,  thus  making  your 
insurance  operation  less  profitable.  A similar  effect  is  seen from a  purely  economic 
standpoint, where a key limitation of cross-sell data is that it only allows insurers to 
offer additional products; it does not allow for a customer offer to be deconstructed to its 
individual components.

Both the diversity of the data sources and their scale,  piled up as high-velocity data 
volume, could fall outside of the current customer data management and AI systems’ 
capabilities. The key barrier to delivering 1:1 personalization is accurately distilling a 
customer’s habits and preferences into a detailed profile, which effectively portrays the 
customer  as  an  individual  rather  than  a  cohort.  Furthermore,  there  is  a  disparity 
between  defining  what  can  be  done  with  a  customer’s  data  in  terms  of  what  is 
technically  feasible  and  what  the  customer  would  allow  –  balancing  between 
personalization and privacy. A further risk when applying AI in developing customer 
insights is misinterpretation of the data. Just because an association can be seen between 
the customer and a trait does not necessarily mean a business action should be carried 
out.  Such  misguided  customer  targeting  can  leave  the  customer  with  a  negative 
experience  –  which  could  lead  to  an  economic  loss  for  the  firm  concerned,  not  to 
mention severe brand damage.  The successful  proponent  will  bear  in mind that  the 
association data from the AI could well be spurious and requires more than a cursory 
eye to really understand its potential.  More than that,  it  must be balanced with trial 
sources data and testing techniques that are explainable. Failing to adopt responsible 
data  practices  and  effective  AI  is  discussed  in  isolation.  Adopting  responsible  data 
practices  in  isolation  is  not  enough;  robust  AI  testing  is  critical  in  countering 
misinterpretation of AI.

6. Case Studies and Applications
This  chapter  contains  a  collection  of  case  studies  that  illustrate  AI-driven  enhanced 
customer insights in insurance. In each of these case studies, AI has played a key role in 
improving customer strategies and outcomes. We have deliberately chosen case studies 
that not only cover a variety of AI customer insights but also detail some of the scenarios 
and make the real-world study more than just an application of one of the theoretical 
concepts we have discussed earlier. Our case studies include 1) automation of claims 
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processing  2)  optimizing  message  frequency  in  marketing  campaigns  3)  assessing 
optimal engagement with customers in the life insurance sector 4) conducting target-
based  customer  acquisition  for  a  young  company  5)  cross-selling  personal  lines  of 
business in a large insurance firm 6) automated message testing in the commercial lines 
of business.

There are parts of these case studies where we detail the nuts and bolts of the case study. 
We have done this to share insights that could help the reader appreciate best practices 
in  the  industry -  in  terms of  approaching a  solution,  implementing it,  and drawing 
insights  post-implementation.  The strategies  used and the lessons learned are in the 
sections called strategy used.  The real  cases we take the reader through only barely 
discuss the analytics or AI models. They have been described in this book in detail, but 
differently via technical and theoretical explanations and case studies, not only for the 
reader to connect the dots between what is written here with the content of chapters 3-5 
but also to make the case studies stand by themselves. All of the case studies described 
here came about because the insurance institute or company was beginning to adopt AI 
and wanted to test out what they were doing in other than either their research-based 
studies or existing businesses they were in. Therefore, at the time, for the three early case 
study companies and the UK institute, all four were under the auspice to test the waters 
on work in progress. The case studies have a mix of life and non-life insurance because 
they offer potential insights to practitioners and customer strategy analysts across both 
sectors, even though in the insurance domain there are many areas that offer unique 
customer insights. Moreover, no matter whether the insurance company is a start-up or 
an  established  company,  indications  are  that  an  insurance  company  is  considering, 
whether an established company looking to diversify its business or a new start-up, how 
it  can  enhance  its  value  proposition  to  potential  customers  in  an  already  quite 
competitive market. For AI mature readers, the case studies could provide insights into 
actionable strategies.

6.1. Real-World Examples
Date is often a limiting factor for AI model quality and complexity, as new approaches 
often demand access to detailed data from several years back. Examples of successfully 
leveraging AI in the insurance sector include:
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1. Predictive Models for Property and Natural Disaster Insurance A specific process for 
the successful implementation of several AI solutions in the insurance sector has been 
laid out. The use cases discussed include the integration of AI-driven predictive models 
to support the underwriting function of a property insurer and tools that leverage high-
dimensional  data  from  multiple  sources  to  detect  fraud  within  the  claims  handling 
process, optimize claims management, and develop actuaries.

2. Improved Customer Service Enablement Another implementation of a conversational 
agent (chatbot) for the insurance sector has resulted in significant improvements across 
various  indicators,  including  customer  satisfaction  and  overall  performance.  The 
examination includes both the technological aspects and limitations of the system, as 
well as aspects of integration, change, and project management. For the insurance sector 
specifically, the expert group highlights the following key lessons learned: the need to 
develop an agile communication style with clients and vendors and the importance of 
developing  a  strong  understanding  of  the  unique  requirements  and  liability 
considerations in the industry.

3.  Organizational  Efficacies  The Chief  Data  Officer  of  a  leading European insurance 
company  has  detailed  a  range  of  successful  AI  projects  from  across  the  claims, 
underwriting, and sales functions. According to him, successfully implementing AI is 
much more  about  organizational  change  and less  about  the  quality  of  the  available 
technology. Initial signs that a change has been successful often include a wide shift in 
mindset and a readiness across departments to share data and feedback. According to 
his  findings,  the  most  successful  AI  projects  include  chatbots,  AI-based  assistants, 
predictive analytics used to support unrated loss reserving, and image recognition used 
to detect theft.

7. Future Direction
Future Directions

The business of insurance is characterized increasingly by sophistication in technological 
developments,  increased capability in machine learning methodology, and growth in 
data analytics. Ongoing development in AI and ML capabilities will be key assets for the 
insurance industry in their pursuit of more advanced customer insights. The advent of 
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new horizons in data capture and computing power will likely impact customer insights 
tools and applications in the long term.

Insurance companies’ interest in their customers is at the cusp of change. Innovative 
leading-edge  approaches  from  the  industry  complement  increasing  data  availability 
through the advent of IoT. Insurers can be expected to increase in effervescent customer-
centric innovation once the last regulatory fragments sprout wings and these are defined 
and clear. Regulatory changes in data privacy, concerning both storage and processing 
of data, will impact what insurers can and cannot do with option data that is beyond 
what is available only from their customer platforms. One can also expect more refined 
identification of what is proper to be shared for both research and pricing purposes. It is 
a period of care and caution, but also of active and engaged networking.

The rapid rate of technological change and customer expectations will force insurers to 
develop a culture where constant change, learning, and adaptation are accepted and 
known. This embrace by management and staff is a crucial determinant between those 
companies  that  grow  and  develop  and  those  that  slowly  become  more  and  more 
irrelevant in the marketplace. The use of AI in insurance induces a new line of thought 
and regulation, necessitating shifts in thought regarding ethical decision-making from 
AI-enabled systems.  Building  consumer  trust  for  the  use  of  AI  and the  information 
coming  from  AI  will  be  important.  There  are  slow  structural  changes  with  the 
development of technology, such as blockchain, and substantive advances in our ability 
to understand and use these new technologies in business. Such changes are enabling 
forces in increasing our customer insights. There is much more to come.

8. Conclusion
In conclusion, the knowledge and insights we’ve shared about how insurers are putting 
AI to work enhancing customer insights point to a smaller but committed cohort of 
carriers capitalizing on opportunities to optimize their customer analysis and compete 
with more  personalized engagement  strategies.  By aligning these  AI  initiatives  with 
existing business objectives, these insurance stakeholders can modernize and fine-tune 
day-to-day  methods  to  get  closer  to  their  vision  of  the  customer.  They  can  more 
effectively turn complex data into actionable insights, helping them to attract and retain 
the right customers and respond to customer needs and behaviors in new ways. Still, the 
industry has a long road ahead to navigate many operational,  regulatory,  and other 
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emerging considerations, from the standards for AI model deployment to the strength of 
the partnerships needed to ethically gather and use data. By addressing these issues as 
opportunities for stronger customer relationships and bolstered reputations, not simply 
roadblocks to a tech-inspired future, insurance is well positioned to play a leadership 
role in ethical data practices. We can work together to elevate current best practices, as 
the skills and mindsets required to ethically operate in AI worlds are often diffuse and 
best  sprout  from  the  ground  up  within  an  organization  that  values  transparency, 
customer goodwill, and continuous growth. Customer insights generation is therefore 
an iterative process. It requires a constant revaluation and reworking, where the insights 
are continuously reshaped and refined with fresh data points. Demonstrating this return 
on  investment  requires  every  insurance  stakeholder  to  lean  into  the  unknown  and 
leverage  new data  and AI  strategies  to  compete  with  the  up-and-coming trends  all 
around  us.  Organize  around  technological  prowess,  adapt  to  customer  needs,  and 
openly embrace the ways data can guide your participation in the coming waves of 
insurance.
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