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Abstract: The use of social media data within the context of insurance is changing the way insurers obtain insight into
customer conduct and risk evaluation. The following paper focuses on how insurance companies fit user-generated content
to make customer profiling and risk modeling better, as well as to develop appropriate insurance products. Analyzing big
data analytics, machine learning, and natural language processing, the paper considers the advantages and limitations of
integrating social media data into underwriting, fraud detection, and customer service. Various key ethical issues, such as
privacy, security, and compliance, are also covered. Lastly, this research work presents a visionary outlook of how data
gathered from social media is likely to transform the insurance sector of the future.
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I. INTRODUCTION
The growth in the interconnected world necessitated by the various internet applications has encouraged openness to
sharing information like never before, with social networks being a major source of user content. In recent years, the Insurance
sector has started realizing that data from social media accounts can be of good value for improving customer details and the
methodologies of risk assessment. [1-3] This section discusses how the data from social media is transforming insurance, the
technologies that make its use possible, and the hurdles that must be overcome.

A. The Use of Social Networks in the Modern World

Facebook, Twitter, Instagram, and LinkedIn, among others, have over two billion active users who post, like and
contribute personal details, opinions, and experiences. These platforms provide a great volume of information, such as simple
personal characteristics, buying habits, preferences, and activities. This real-time, unstructured data can give the insurers
information about individuals and group behaviors that would have been very hard to get using other techniques.
Massive and heterogeneous social media data offer insurance companies an opportunity to help them understand the customers,
tailor product offerings that meet the customers’ needs, and evaluate risk more effectively. However, to make use of data from
social networks, special methods of data gathering, data preparation, and data analysis are used, as well as legal and ethical
considerations.

B. Why Social Media Data is Relevant for Insurance

In the branch of insurance, risk evaluation is important for product conception and subsequent pricing and claims.
Preceding analytic approaches have mainly focused on hard information inputs such as credit ratings, previous claims
experience, and individual medical records. Social media data, thus, provides a more realistic and complex view of the situation.
The social media data can, therefore, make insurers understand different lifestyles, their social circle and even their propensity to
partake in risky behaviors.

For instance, the posts that a person makes about traveling or participating in some sports activities would help
determine their risk appropriateness for travel or even health insurance. Likewise, views or grievances expressed by customers
in an online survey may contain relevant information on which business liability insurance evaluations are made. The real-time
processing of social media also allows insurance companies to address a shifting environment better and adapt risk models.

C. How Social Media Data Enhances Customer Insights
Social media data can make customer segmentation no longer simply divided but diversified according to the data.
Insurers can then use social media data together with machine learning techniques and natural language processing to glean
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comprehensive data regarding their customer preferences and attitudes as well as their behaviors. These insights enable better
custom products, accurate marketing messages and timely and relevant customer relations strategies.

Also, integrating social media data does provide real-time reached indicators that extend beyond what regular research sources
provide or afford insurers the capability to communicate with customers. Social listening platforms help insurers listen to
conversations and trends so that they respond to complaints as soon as possible and adapt the premium or product to market
conditions.

D. Risk Analysis through Social Media Data

Risk evaluation is a core component of the insurance market and with the help of Social Media, there will be a new
perspective on the issue. What was previously unseen from insurance norms can potentially be determined by insurers through
social media behavior analysis. For example, unusual behaviors might be detected, such as binge drinking or aggressive driving,
from posts on social media so that insurance firms could adjust the premiums accordingly or try to reduce the risks.

Also, they contribute to the enhancement of the identification of fraudulent cases through other methods, such as
machine learning models that use social media data. It explains that discrepancies such as claims that may be made with regard
to an accident and social media activity, in that case, could lead to further scrutiny, assisting insurers in the identification of
fraudulent claims. Given that decision-making under these models is predictive in nature, insurers are able to make the
transition from an exploratory to an anticipatory risk management model.

E. Technological Enablers: Big Data Analytics, Machine Learning, and Natural Language Processing

Big data, analytics, machine learning language, and natural language processing’s evolution make it possible to include
social media data in insurance. Big data analytics helps insurers analyze practical social media data and generate business
intelligence from structured and unstructured data, including text, images, etc. Businesses can employ artificial learning methods
to analyze data, classify it, make predictions and even make decisions.

Text processing is a major step where natural language processing (NLP) comes in handy to make sense of huge amounts
of data shared on social media. With the help of NLP tools, insurers can monitor the emotional tinge, look for threats and
forecast client wants from social media posts.

F. Ethical and Privacy Concerns

It should, however, be noted that the advantages that applying data mined from social media conduits brings for
insurance industries are evident, as well as the ethical and privacy hurdles that are still very large to be leapt over. The
application of individual data in social networks for commercial aims provokes issues concerning permission, belonging to, and
discriminative predisposition. Consumers require insurers to follow various policies, such as the General Data Protection
Regulation (GDPR) in Europe or similar privacy legislation in other jurisdictions, to guarantee they are handling data
appropriately.

Furthermore, this can create opportunities to embed bias in the decision-making process regarding pricing or claims,
which can affect individuals and groups unfairly. Thus, the role of insurers is quite interesting here; they should be innovators
and ethical partners who pay close attention to the question of transparency in the data obtained from social networks.

II. LITERATURE REVIEW
The use of social media data in insurance is an up-and-coming discipline that is based on more developed areas of study,
including but not limited to big data analysis, predictive analysis, [4-8] and risk evaluation. This section provides a literature and
empirical analysis on insurance products, analytics, and the use of social media as data for customer profiling and risk
assessment.

A. Existing Work in Insurance and Big Data Analytics

It is difficult to name an industry that has not been touched by big data analytics, and the same goes for the insurance
industry. This is because, with big data, insurers will be able to improve risk architectures, fraud detection, and product
customization. Perhaps one of the initial avenues where big data was used in insurance related to the utilization of telematics,
where information derived from vehicle sensors was applied to change auto insurance charges based on the behavior of the
driver. Such innovations are now being expanded to include a broader set of data feeds, which now include social media.
The studies indicate that insurers who incorporate big data analytics reap substantial gains of up to 60% improvement in
operation and reduction in risks, hence improved underwriting and appropriate pricing.
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a) Limitations in the Current Research:

As the concept of big data analytics is slowly picking up, most attention has been paid to the high quantity and numeric
data from traditional sources such as balance sheets or credit reports. There are few studies done that explore how large volumes
of texts from social media can be incorporated into big data frameworks for real-time analysis, and this paper aims to fill this

gap-

B. Social Media as a Data Source

Social media is a rich source as it contains actual time, organic, and voluminous content collection sourced by users
concurrently expanding ubiquitously. Studies carried out in the last decade have indicated the rising importance of this data to
different fields such as marketing, public relations and other areas of business, including recently, insurance. Customers’ social
media data is the information in the form of text, images and videos, which can be structured or unstructured, providing
customer preferences, behaviors and attitudes.

a) Sentiment Analysis in Insurance:

There is a relatively vast amount of literature concerning the application of the sentiment analysis approach to data
mining in social media. By using sentiment analysis, insurers are able to capture the public’s perception of their brand, their
competition, and even specific policies. For instance, the impression that has been captured and relayed to people by tweets
concerning an insurance company’s customer service could tell it all, thereby aiding companies to change where necessary—
provided evidence of a close to 80% efficiency of social media sentiment analysis in the area of customer satisfaction rate and
patterns which makes efficient customer retention. The research on the insurer’s analysis explains the opportunities of tracking
tags, analyzing potential customer complaints and responding immediately to customer dissatisfaction.

b) Applications in Underwriting and Claims Processing:

Underwriting is one of the most suitable segments for the application of LSM data, as are the following. Conventional
underwriting has, therefore, been done with reference to historical records and outlined risk classes. But, social media provides
insurers a valuable opportunity to see firsthand what an individual is doing that may change his or her risk classification in real-
time. A 2020 report by PwC identified that the inclusion of social media data in underwriting may improve the accuracy of risk
assessment by up to 25% for lifestyle-related products such as health, travel or auto insurance. However, the use of social media
data also has technical problems like data noise, where irrelevant or ambiguous data might lead to wrong predictions. Therefore,
it means that only advanced technologies, such as machine learning and/or NLP, can help analyze social media data properly.

C. Risk Analysis and Customer Insights

Risk assessment has, in the past, been carried out in insurance companies using a financial risk framework that has
prescriptive models; data includes claims history, financial data, and demographics. However, in social media, we have new
opportunities to improve this process with fresh, real-time, light, and actual information about a customer’s behavior, his or her
life, and risk profile.

a) Behavioral Insights for Risk Analysis:

The idea is that the consideration of data provided by social media platforms might increase the accuracy of risk
evaluation insurance. They discovered that the quantity and quality of users’ public posts, including posts about leisure or
changed habits, are linked to their actual risk behaviors. For example, a customer tweeting about skydiving or extreme sports
very often will be regarded as high-risk for insurance, such as life or health insurance. When such data is fed into machine
learning models, then these models can predict behavioral patterns to help insurers tailor risk more individually. Indicate that
machine learning algorithms can use patterns from social media platforms to estimate claim frequency and severity accurately.

b) Fraud Detection:

Another area where textual and related data collected from social media come in handy in risk management is in the
identification of fraud. Reporting false information and staging mishaps is a vice that costs the insurance industry millions of
money every year. Social media also creates new avenues through which fraud can be identified since it features additional
information against which claims can be verified. Accenture’s report from 2020 revealed that including social media data in the
identified fraud pattern brought the identification rate of fraudulent claims up by 15%.
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D. Data Security and Privacy Concerns

As insurance providers incorporate social media data in the process of their customer analytics and evaluation of risks,
questions related to data protection and privacy emerge. On the one hand, it is evident that incorporating social media data
presents numerous advantages; on the other hand, the industry has experienced four distinctly significant adversities that
predominantly arise from the handling of personalized information and compliance with the global privacy legislation, and
probably the most important, the challenge to gain public acceptance. This section presents a literature analysis of the data
security and privacy concerns of using social media data in insurance and the legal, ethical and technical factors that need to be
manipulated by firms.

a) Regulatory Frameworks Governing Data Privacy

There are numerous data protection legal requirements that social media data in the insurance industry must meet before
being used, and these vary jurisdiction by jurisdiction. In the EU legal realm, the regulation for how firms manage personal data
is given under the GDPR in the Furopean Union. Specifically, social media data are considered personal data under GDPR, and
insurance companies can only use it based on an individual’s consent for something like underwriting or rating. Penalties for
breaching GDPR rules can see an organization receiving a massive fine of up to 4% of their total yearly revenue.
Likewise, depending on the state in the United States, laws like the CCPA indicate how insurers should acquire and process
personal data, which might incorporate social media data. The CCPA provides customers with the privilege to know what data is
being collected and processed, how they will be used, and to request that their data be erased. These regulations call for high
levels of disclosure in the processing and use of policyholders’ information and facts, while insurers cannot afford to face legal
consequences.

b) Ethical Concerns in Data Usage

However, it is worth noting that regulatory requirements are not the only key drivers of the social media data for use in
insurance; ethical considerations also come into play. One of the key issues that emerge as an important tension is the use of
discriminative approaches involving social media participation. For instance, an insurer could rely on an individual’s social media
activity or conversation to predict the manner in which that individual behaves or the condition he or she has, which can lead to
biased decisions relating to pricing or the extent of coverage to provide. Claims that a dependence on the unique datasets in
predictive algorithms can intensify prejudices and cause unfair repression against minorities.

However, there are questions about the veracity and credibility of data derived from social media. Because most of the
information posted on social sites is personal opinion or overemphasized, underwriters should be wary when relying on such
data to set policy or determine claims. When data is misinterpreted, it is possible to do wrong risk profiling and end up denying
justifiable claims or charging irrational premiums.

¢) Data Security Risks

Considering the fact that social media data is highly confidential, the security of such data is very crucial to insurers.
Research on the threats facing information used in insurance reveals that data breaches pose a major threat in social media
platforms. According to a recent report by IBM published in July 2020, the financial cost of a data breach in financial services
insurance was $5.85 million.

i) Insurers face several data security challenges:

e Data Encryption: Due to the nature of social media information, proper encryption is required when transmitting and
storing. Encryption ensures that in the case of a breach, the social media data is not accessed and used by unauthorized
personnel.

e Access Controls: Access to social media data should be restricted to persons who have special permission to view this
information. Strategies such as role-based access control (RBAC) that have already been adopted can help prevent the
data from being accessed by those who are not supposed to do so.

e Data Anonymization: To reduce privacy dangers, insurers can strip social media data of PII before feeding it into the
analytical or modeling process. Demonstrated that even in such situations, de-anonymization attacks are still possible,
which signifies that the application of multiple layers of security, as is used in P2P systems, is needed.

As a result of these challenges, advanced technologies such as blockchain are being adopted to improve data security in
insurers. Blockchain distributed ledger ensures that social media data is safe and transparent and minimizes the chances of
hacking and fraud.
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III. METHODOLOGY
This section provides an overview of the method used in the acquisition, organization, and analysis of social media data
for purposes of creating customer insights as well as risk assessment in the insurance sector. The approach thus uses machine
learning, NLP and predictive analytics to extract social media insights from social media data. [9-13] it also includes how data is
collected experimentally, how data validity can be achieved and how bias can be controlled in order to produce reasonable and
unbiased models.

A. Data Collection

This is the first phase of the methodology, and it entails the work of collecting content from social media platforms. These
platforms deliver countless types of data required to know customers’ behaviors and their choices as potential threats concerning
insurance.

a) Social Media Platforms Used
These sources were selected with regard to the number of users, the topic covered, and their relation to certain factors of
insurance risk, such as lifestyle, occupation, and health.

Table 1: Social media platforms

Platform User Base Types of Data Insurance Relevance

Twitter 450M monthly users | Text (tweets), hash tags, mentions Customer feedback, lifestyle behaviors
Facebook | 2.9B monthly users | Text, images, videos, interactions Personal activities, social networks
LinkedIn 900M professionals | Text (posts, comments), endorsements | Professional background, occupational risk
Instagram | 1.4B monthly users | Images, captions, hash tags Lifestyle indicators, health-related activities

b) Types of Data Collected
The data collected from these platforms is diverse in format, including:
e Text: Post and updates which contain information about user feelings, actions and interactions.
e [mages: Shared photographs that can be associated with certain lifestyle activities important for risk assessment (such as
travelling and engaging in sports).
e Interactions: Likes, shares, comments, and mentions, which indicate general social activity in the networks.
e Videos: This kind of content includes user-generated videos from social sites such as Facebook and Instagram, which
might include information about health habits or adventurous activities.
e Information is collected from the APIs of the platforms using appropriate permissions and following ethical
considerations. Observance of legal requirements of privacy, such as GDPR CCPA, among others, is observed in the letter.

B. Data Processing
This work starts after the collection of the raw social media data; the data requires cleaning, reduction and anonymization

before it can be analyzed.
a) Preprocessing Steps
i) Data Cleaning: Social media data often contains irrelevant information such as advertisements, spam, or broken links. The
following steps are undertaken to clean the data:

e Removing duplicates.

e Stripping URLs, metadata, and irrelevant media.

e Correcting misspellings and normalizing text formats.

ii) Data Anonymization:

To maintain anonymity for the protection of data laws, names, addresses, and locations, among other data types, are
either deleted or tokenized. This process helps to make sure that none of the identification features of the given data are
noticeable before the data is analyzed.

iii) Data Filtering:

In this case, only relevant posts are preserved with the help of keywords, hashtags and phrases, which are properly
selected and signify the interests of consumers in relation to lifestyle, health, insurance and risk. For instance, such tags as
#HealthInsurance, #Travel, and #ExtremeSports would be filtered from prioritizing.

172



Rajesh Munirathnam /ESP JETA 3 (1), 168-180, 2023

b) Tools and Techniques Used
i) Natural Language Processing (NLP): Text mining and analysis are used to extract trends, opinions or experiences from text
data. Key NLP tasks include:
e Sentiment Analysis: The positive, negative, or neutral sentiment of customers’ reviews, feedback and posts is determined
using tools such as VADER and TextBlob.
e Topic Modeling: Latent Dirichlet Allocation (LDA) is employed to extract topics within a discussion (Health issues,
financial tips, etc.).
e Entity Recognition: NLP techniques can extract key and relevant values like product name, place, organization, etc.
e [mage Recognition: Web content is experienced through sources that include recognition tools like TensorFlow and
OpenCV to tag and classify images of risky behavioural patterns.

C. Analytical Framework
The analytical framework also empowers the use of superior and sophisticated machine learning models and predictive
analysis for customer-related data gathered from social media with related risks.
a) Machine Learning Models
i) Classification Models
e Logistic Regression and Random Forests classify users into risk categories (low, medium, high) based on behavioral
indicators derived from social media activity.
e Support Vector Machines (SVMs) are used to detect patterns in customer feedback, potentially predicting churn or
dissatisfaction.

ii) Clustering Models
e K-Means Clustering groups customers based on behavior (e.g., active vs sedentary lifestyle, participation in risky
hobbies).
e Hierarchical Clustering enables the grouping of users with similar risk profiles, assisting insurers in offering tailored
insurance products.

b) Predictive Analytics for Risk Evaluation
e Regression Analysis: It makes it possible to estimate future levels of risk by analyzing the social media activities and the
associated behaviours of individuals and their interactions.
e Time Series Analysis: Also, it observes shifts in user activity patterns, for instance, fluency, and frequency of traveling, to
modify the risk assessment and insurance services provisions.

D. Experimental Setup

This section outlines the setup used to train, validate, and test the machine learning models. [14-16] It specifies the
hardware, software, and datasets.
a) Hardware/Software Environment
The analysis environment is configured as follows

Table: 2 Components, Specification
Component Specification

Hardware Intel Core i7, 32 GB RAM, 2 TB SSD
Operating System | Ubuntu 20.04 LTS
Software Tools Python 3.8, TensorFlow, Scikit-learn
Data Storage Hadoop Distributed File System (HDFS)
Database MongoDB, MySQL

b) Description of Datasets
e Training Data: The between-class annotated data of 50,000 social media users collected from Twitter, Facebook, and
Instagram are used to train the machine learning models.
e Test Data: Second, another 10,000 profiles are kept aside for the evaluation of the model, its strength, and its efficiency.

The models are trained with predefined parameters, ensuring consistent and reproducible results under experimental
conditions.
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E. Data Validation and Bias Handling
There is also an emphasis on model fairness and reliability. This section describes the method used to deal with data bias
and the method that ensures data validation.

a) Methods Employed in the Validation of Data
e (Cross-Validation: 10-fold cross-validation helps the model to be capable of performing well when tested on data that the
model has never seen, thus minimizing the chances of overfitting.
e Confusion Matrix: Evaluates the true positive rate, false positive rate, and false negative summary of each classification.
e ROC-AUC Scores: The Receiver Operating Characteristic curve is used to measure the performance of the model in terms
of risk level discrimination.

b) Addressing Bias in Data Collection and Model Training
i) Bias mitigation strategies include:

e Balanced Datasets: Another characteristic of the training dataset is that the ratio of people of different demographic
characteristics in the training dataset is comparable, and unfair discrimination against certain groups of people is not
allowed.

e Fairness Metrics: Measures such as Demographic Parity and Equalized Odds are used in order to determine the fairness of
models with respect to demographics.

e Adversarial Debiasing: Adversarial networks are employed for debiasing to remove the biases in the output of the models
to provide an unbiased solution.

F. System Architecture

The process of implementing the data from social media is social media platforms when it comes to insurance. Here,
users tweet and engage on TikTok, LinkedIn, Instagram, Twitter, Facebook, and other sites, posting lots of information in the
form of posts and comments, photos, and videos. [18-20] Thus, UGC includes opinions, experiences, and personal information
relevant to analyze the matter. Insurance organizations use it to have a better understanding of their customers to understand
their behaviors, affinity, and risks.

Secondly, the collected data is taken through the process of collecting and ingesting data phase. A specific Data Collection
Module gathers user content that is useful for the system among different sources. This module makes sure that any text or
imagery information being generated from each process is fed back into the company’s system. This data, once collected, then
goes through the data storage process, which is subdivided into several parts. First, it is stored in the raw data storage, whether
processed or not and is later processed and held in the Raw Data Processing subsystem. It then moves through the Data Cleaning
Module, where noise, insignificant information and repetition are removed to allow only useful information to go through to the
next module. The clean data is then moved to Processed Data Storage, where the data is handy for analysis. Here, the data is
partitioned into text data for Text Analysis and image data for Image Analysis.

In the data processing and analysis phase, data that has been processed goes through advanced analysis to yield
information. For text-based data, a Natural language processing engine scans the text-based content to identify the sentiment,
intention and behavioral characteristics of social media text. At the same time, the Image Recognition System analyzes the video
content and recognizes certain characteristics, activities, preferences, or even risks related to the life of the user. Share, these
systems make a Behavior Analysis and display different kinds of activity patterns and trends. Each of these discoveries is then
passed to the Risk Scoring Module, which comes up with a consolidated risk evaluation of the user on the basis of his/her social
media activity profile.

The next step that follows in the management process is the ability to incorporate the insights gathered from these
activities into creating decisions. Derived from the Risk Scoring Module is the Customer Risk Profile, which is the basis for
insurance analysts’ evaluation of one’s risk. Risk assessments are refined through Analysis of Lifestyle Preferences, Activity
patterns and Sentiment trends. These insights inform two major processes: Insurance Policy Adjustments and Fraud
Identification. In policy changes, an individual’s risk factors enable the company to suit the insurance policy for him or her in
terms of coverage or premiums. Moreover, the social media data helps in the enhancement of the Fraud Detection Module with
respect to behaviours of clients that could represent fraudulent intentions and check-raise up the risk management procedures.
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Last but not least, there is end-user interaction, during which the customer interacts with the results of these analyses.
Customers can avail of an application known as the Customer Portal, where they can see new policy changes or offers suited to
their social networking profile as perceived by the insurer. Further, as far as its interactions are concerned, the Claims
Processing System is involved in processing insurance claims based on the calculated risk profile and, if available, the fraud
detection information. This flow of interaction provides better protection in risk assessment to the insurer, as well as effective
and efficient services delivered to the customer.

IV. RESULTS
This section shows the results of the SNA for gaining customer-related knowledge and threats in the insurance sector.
The findings are categorized into three key areas: Customers, risks, a SWOT analysis, and practical use, with case studies
involved.

A. Customer Insights
The results of social media analytics empowered an understanding of the customers’ behavior, preferences as well as
interaction patterns which might further be utilized to venture into the provision of insurance as a service.

a) Key Insights from Social Media Data

Since insurance decisions entail the management of risks with uncertainties involving individual behaviors, attitudes and
lifestyles, social media offers a rich source of such information for insurance. The analysis of user interactions, posts, and shared
content revealed the following key insights:

e Health and Wellness Trends: Using social networks such as Instagram and Twitter, the insurers concluded about the
health-oriented activities of their customers, including topics such as different types of fitness activities, diet regimens,
and health challenges. This information is useful in socio-demographic and exposure-based life and health insurance
products.

e Lifestyle Choices: Information sources extracted from social media revealed some vital aspects influencing insurance risk
profiling on aspects of lifestyle. For instance, commuting to work daily, using transport for risky exercises, or even
sharing on social media about risky hobbies such as rock climbing places one in a higher risk category.

e Customer Sentiment: Analysis of posts conducted on social media such as Twitter and Facebook showed that customers
were either satisfied or dissatisfied with their insurance providers. The two key findings in this analysis are that positive
affect and brand discussion were associated with higher levels of brand commitment. In contrast, affective commitment
paradoxically identified negative sentiment as pointing to likely churn.

b) Behavioral Patterns and Personalized Services

Data analyzed in this paper include frequency in gyms, purchase of health supplements, and attendance of health events,
which are some of the behavioural patterns that enable insurance firms to design particular services. From social media updates,
insurers can create specific health plans for those who indulge in regular exercising or develop travel insurance policies for the
always-travelling clients.

B. Risk Analysis
The results of risk analysis indicate how insurers can use information from social networks to value the risk and
transform traditional underwriting.

a) Risk Categorization Based on Social Media Data
The insurers were able to map customers to low-risk, medium-risk, and high-risk profiles, and this was done by
conducting machine learning models to classify risk categories through observations made on users’ behavior in social media.
This analysis also showed that some activities were signifying a higher insurance risk score. These included often travelling to
very high-risk areas or coming up with posts that likely had risky content, say, for instance, showing them doing risky stuff like
skydiving, taking a lot of alcohol, etc.
e Low-risk group: Appropriate posts using social media, such as doing yoga and non-risky outdoor activities, were useful in
segregating some people as low-risk, thus offering low premium amounts.
e High-risk group: This provided the basis for risk categorization following specific social media posts that included details
of high-risk activities such as motor racing or diving off cliffs and having the insurers change premiums or the coverage
offered.
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b) Comparison with Traditional Risk Assessment Models
The comparison between traditional risk models (e.g., age, medical history, occupation) and social media-driven risk models
revealed several key differences:

e More Granular Risk Segmentation: Traditional approaches tend to follow more conventional segmentation variables such
as age, gender, etc.; therefore, social media data provides much finer varying cross-tabulations that ultimately result in
much more precise risk segmentation.

e Dynamic Risk Updates: Social media also offers a continuously updated flow of information, so the data being used to
assess a person’s risk is also alive. Traditional models, on the other hand, depend on historical data (such as past medical
records); hence they fail to capture behavior at the current time or change in behavior.

C. Case Study

The following case studies provide examples of how companies in the insurance sector are currently using social media
data in a practical way and how firms are using this data in the insurance sector to continue to drive innovation and turn data
into actionable insights.

a) AXA’s Use of Social Media for Customer Engagement and Risk Profiling

AXA Group is an international insurance company that has been using data from social media to optimize the customer
experience and risk segmentation. By employing SA on Facebook and Twitter customer interactions, AXA was able to enhance its
customer relations mitigation measures with an overall churn rate of 15%. Furthermore, this paper also held that AXA was able
to minimize fraudulent claims through the use of social media data merged with conventional underwriting procedures.

b) Progressive’s Integration of Social Media in Underwriting

Thus, the employment of CEA includes underwriting lifestyle risk using social media analytics as an example of
Progressive Insurance. Other key factors that Progressive leveraged as it moved to price based on specific risk factors that
previous models overlooked were intense activity in risky locations or engaging in high-risk activities. These two integrations
served to promote a more accurate pricing model while enhancing the company’s loss ratios by 8%.

V. DISCUSSION
This part of the study focuses on the social implications/ risks of using social media data in the insurance industry,
throwing light on ethical and legal issues, the limitations of the study and the socio-economic implications on the customers and
the insurance industry.

A. Insurance Business Implication
Social media data is potentially the single biggest opportunity for insurers to revolutionize customer relations and risk
management that was not available earlier.

a) Customer Relations Change Management
The information captured through social media creates a rich database for insurers that provides insight into customer attitudes,
usage, and life events. By leveraging this data, insurance companies can:

e Personalized Products and Services: Life and health insurance products can be tendered to the market depending on an
individual’s lifestyle and health profile extracted from platforms like IG and Facebook. This not only helps to improve
customer satisfaction but also to build a firm’s brand-loyal customers.

e FEnhance Customer Engagement: Analyzing customers’ sentiments through social media helps insurers respond to
complaints and dissatisfaction in real time, hence enhancing customer satisfaction. For instance, the insurer might receive
a complaint from a customer on Twitter, which could be the way to switch to another insurer, but due to the complaint,
the matter is likely to be resolved faster.

b) Improved Risk Management
Risk assessment can be made more accurate through real-time data on customers on social media through social media analytics.
This enhances the number of models that are used in underwriting and relation to claims. In particular:
e Dynamic Risk Profiling: As opposed to being static, unlike such variables as age or occupation, social media gives dynamic
data that changes with the behavior of a particular customer, allowing insurers to always refine the risk analyses.
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e Fraud Detection: They can help insurers identify fake claims by comparing them with data from social media platforms,
for instance, using geo-tagging information to confirm a travel insurance claim. It has the potential to reduce fraudulent
payouts in large proportions and thereby save costs.

B. Ethical and Legal Considerations
The integration of social media data in insurance comes with a host of ethical and legal challenges, primarily around data
privacy and regulatory compliance.

a) Data Privacy Issues

The process of data gathering and, subsequently, data analysis is in a personal dispute with privacy standards because users stay
anonymous and do not realize that the information they post on the Internet can be used for risk evaluation. Key challenges
include:

e Consent and Transparency: The latter means that users often do not agree with the use of their social media data by
insurance companies. This lack of transparency could lead to customer distrust should they feel that their data is being
used without their knowledge.

e Data Anonymization: Although data can be anonymized so as not to directly identify people, patterns of data can be
potentially traced to people when multiple datasets are correlated.

b) Regulatory Compliance Challenges
Insurance firms have to address intricate legal requirements, especially in areas with stringent privacy laws, such as GDPR for
European regions or CCPA for American regions. These regulations impose stringent requirements on the following:
e Data Collection and Storage: The insurers using social data in their products should ensure that such data is captured and
stored securely, legalizing they meet the regional data protection laws.
e User Rights: In some law systems, such as GDPR, a user can have some rights to the data collected about them, including
the right to know how that data is being used and the right to demand its removal. Thus, it is critically important for
insurers to set clear policies with regard to these rights.

C. Limitations of the Study
This study, while providing valuable insights, faces certain limitations that affect the generalizability and accuracy of the
results.

a) Data Collection Limitations
e Sampling Bias: People on social media do not represent the population; However, our population may comprise the older
generation or low-income earners in our society, which we get from Twitter or Instagram. For this reason, the data might
not be representative of the target population and reflect mostly young and highly technological populations.
e Platform-Specific Data: It mainly draws from the sources such as Facebook, Twitter, and Instagram. Nevertheless, it is
true that other platforms like TikTok or LinkedIn, for example, may contain more information that was not considered in
this work.

b) Model Accuracy
e Natural Language Processing (NLP) Challenges: Text analysis with the help of Sentiment analysis and Topic modeling
using NLP, though it can be imprecise, especially while dealing with informal language, slang and sarcasm frequently
used in Social media posts.
e [mage Recognition Errors: Regarding the case of image-based data, there are misclassifications of machine learning
algorithms in identifying risky behaviours. For example, a user who shares a picture of a bike is not necessarily involved
in reckless operations.

¢) Generalizability of Findings
i) Cultural Variability:

Another limitation of social media studies is that behaviors and interaction styles may well differ from one country to
another, and it can be misleading to apply data from one country to another country or region. Different behaviors that may be
regarded as high risk in one country may look quite ordinary in other markets. Therefore, the reliability of the risk models may
differ across countries.
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D. Socio-Economic Impacts
The use of social media data in insurance can have profound socio-economic implications, particularly in the areas of
customer premiums and social equity.

a) Impact on Customer Premiums

e Personalized Premiums: While the increased use of social media data enables the sale of more customized insurance
products, customers with high-risk profiles that are captured on social media stand to pay higher premium rates. For
instance, individuals who engage in social sharing and share posts related to extreme sports or travel to risky areas will
see steep increases in their premiums because insurers deem them as high-risk.

e Positive Example: As some customers engage and share posts regarding exercise or a healthy diet, the insurance
companies can offer them lower premium charges because customers who seek medical insurance are healthier.

e Economic Disparities: The opportunity for inequity can also exist, with higher income earners with access to better diet,
health care, and safer recreational activities receiving a lower premium while those at the lower end of the income scale
engaging in risky behaviours for the same being charged more.

b) Social Equity and Ethical Concerns

e Discriminatory Outcomes: The incorporation of social media data for risk analysis may only poll the risks for those in the
lower socio-economic classes. For instance, those from a lower class or those who participate in some cultural activities
are likely to be locked in a high-risk category due to their online activity, and they end up paying more.

e Exclusion of Non-Digital Users: The reliance on data from social media limits the users’ participation, which is self-
selected by the nature of the platforms. For example, it may not include people who are elderly or those who live in rural
areas. Such groups may be in a disadvantaged position when insurers rely on social media information in decision-
making, hence causing unequal access to underwriting.

VI. CONCLUSION

Social media data integration into insurance has revolutionized the ways insurers evaluate risks and tackle them, how
they propose solutions and share information with consumers. From the tweeters, Facebook and Instagram, they are able to get
powerful behavior patterns, preferences and sentiments that will enable insurers to derive lifestyle biology that will enable them
to underwrite and process the claims accordingly. Social media gives insurance companies and underwriters a life and constantly
evolving picture of customer behavior to enhance risk replenishment and improve the sales of insurance products. All these
advancements guarantee enhanced chances of risk control, fraud identification, and customer loyalty, which are key issues in a
growing market environment. Yet this potential has to be countered with moral and legal considerations when working with
such data. Some of the significant difficulties include privacy and data usage, data transparency and data protection regulations
responsibilities that are of immense importance to insurance customers and hold significant opportunities that align with recent
laws such as GDPR and CCPA.

Furthermore, while risk parameters derived from social media information contribute to the improvement of the
accuracy of risk assessments and the delivery of individualized premiums, this latter also poses questions about social justice. It
is a concern that the data gathered from social media platforms may only worsen economic inequality since people from varying
backgrounds would be put in the same bracket due to the frequency of their online presence. Further, the banning of non-
digitally active clients can hamper the provision of differentiated insurance services. Hence, the prospects are vast but the
insurers must engage in legitimate and ethical consumption and management of data. Thus, insurers’ key future task is not only
to use social media data for their profit-making aims but also to consider the ethical implications and make the data analytics
improvements to the values of the insurance business to become more socially sensitive.

VII. FUTURE WORK

The use of social media data in insurance is still young, and several areas must be investigated further to fully harness
social media data in the insurance business. Future work should aim to improve the method of data acquisition so as to
incorporate more social media platforms that are different from the most popular ones, like TikTok or regional ones.
Furthermore, increasing the efficiency of machine learning algorithms detecting informal language, slang, and cultural
differences in the posts of social networks is needed for more effective analysis of positive and negative attitudes, as well as
behavior. Including text, images, and video analysis could also provide the extraction of more relevant information about the
customers and their risks and could even provide more detailed underwriting and better-targeted services. Forcing an algorithm
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to recognize patterns that a current social media post is similar to another will also be beneficial in cases where such options are
unavailable; this will require researching superior methods of pattern identification, such as deep learning for recognition in
images or videos.

Lastly, policy and legal measures have to be established, to begin with issues of privacy, use of consent and data
ownership vis-a-vis the use of Social Media data in insurance. Subsequent studies should look at the question of how guidelines
and procedures that foster the correct utilization of this information may be developed in order to protect consumers’ rights and
meet most data protection laws, including GDPR and CCPA. Another area of study is algorithmic fairness to avoid possible
prejudices or biases, thus leading to the formation of so-called socio-economic vulnerability to insurance to some categories of
the population due to the usage of social media data. Ultimately, research investigating the long-term socio-economic effects of
applications of personalized insurance based on SM data will be of great value and relevance in understanding the extent of the
effects of personalized insurance on individual policyholders as well as insurance industries based on the results of this project.
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