Journal of Artificial Intelligence Research and Applications
By Scientific Research Center, London 729

Optimizing Insurance Portfolio Management with Al

By Dr. Amira Bennani

Associate Professor of Computer Science, Mohammed V University of Agdal (UM5), Morocco

1. Introduction

Managing insurance portfolios effectively is crucial given today’s financial economics context.
The continuous evolution of the insurance market not only generates potential opportunities
but also significantly increases the chance of stating insurance exhibits financial economic
behavior. Insurance is included in the duality of insurance and financial services. The
insurance industry has gradually built a foray into diversification to enhance efficiency and
profitability, enhanced competitive market power, and provided the possibility of sharing
subject-specific knowledge. In summary, the historical evolution of insurance portfolio
management is mainly through a careful choice of strategy and insurance policy. Today,
intense competition, changing regulation, digital transformation, low-interest-rate
environment, and not the least accelerated evolution of new technology are expected to drive

the insurance market and significantly change the insurance business.

Several studies on management within the insurance industry have mainly addressed product
development, market strategy, budget allocation, strategic resource allocation, and the
balance between business lines and functional activities. The main risk capital allocation aims
to maximize joint venture or shareholder value. Insurance pricing integrates the use of risk
theory in solving financial insurance problems, mainly focusing on the systematic estimation
of loss distribution and the application of optimization techniques. The ultimate goal of
managing an insurance company is linked to the efficient management of risk reserves and
insurance contracts. Stochastic models include a variety of risk types or constraints, which
involve the remaining risk until maturity of equity, and management strategies and objectives
or agency problems. This provides a summary of the future insurance management of the

forex insurance portfolio in a rapidly changing global market and technological integration.

2. Fundamentals of Insurance Portfolio Management

Journal of Artificial Intelligence Research and Applications
Volume 3 Issue 2
Semi Annual Edition | Jul - Dec, 2023
This work is licensed under CC BY-NC-SA 4.0.



https://aimlstudies.co.uk/
https://aimlstudies.co.uk/index.php/jaira

Journal of Artificial Intelligence Research and Applications
By Scientific Research Center, London 730

Portfolio management is one of the principal application areas of insurance. This function of
portfolio management, which is increasing in strategic relevance in many companies, aims to
transform incoming premiums into a pool of liquid funds sufficient to meet insurers'
contractual obligations. Given the high degree of financial leverage, insurance portfolio
management is a key aspect that affects the financial stability of many economic systems. The
main critical stages of insurance portfolio management activities include risk assessment,
evaluation in terms of assets' cash flows generated, definition of a diversified range of
insurance products, and assignment of incoming premiums into financial assets with cash
flows that match the temporal progression of the expected liabilities. In the remaining part,
we detail these fundamental issues. In traditional asset allocation, insurance companies have
adopted static and ad-hoc approaches. One widely adopted approach at the pool level is a
buy-and-hold strategy, which invests mainly in risk-free market securities together with a
limited amount of risky securities. The stakeholders involved in insurance portfolio
management include four main elements: the insurance company, the policyholders, the
regulatory authority, and the shareholders. Insurance companies are typically specialized in
providing different types of insurance products with single or several underlying risks. The
purpose of an insurance company is to match underwriting, operation, and financial strategies
to foster long-term growth and create competitive advantages in the presence of different
types of insurance products. Since insurance portfolio management decisions are required to
put the company's business at stake, ethical considerations become a crucial issue in this
strategic domain. As such, industry regulation, business code of ethics, and other professional
and moral standard rules must be addressed and complied with. Insurance portfolio
management decisions should be in line with the underwriting, operating, and financial
strategies of the insurance company. Through reinsurance, the insurance company that has
underwritten the risk, also known as the primary insurer, can cede part of the assumed
liabilities to a third party known as the reinsurer. The assets of an insurance company are
divided into two large categories: segregated and generalist. The segregation is mainly based
on the type of coverage provided and possible related assets. Some types of insurance

products have a relevant pool of cash flows assigned with segregated assets.

3. Challenges in Traditional Insurance Portfolio Management
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One of the primary concerns surrounding insurance portfolio management centers on data.
Data used to establish and manage insurable risks is often of poor quality, and the ability to
utilize data made available is a challenge while regulatory constraints exist and markets
fluctuate. As a result of these limitations on knowledge, fluctuations in the market can have a
profound impact on the value of the portfolio. Such an environment requires frequent
reassessment of risk exposure to new challenges, making risk assessment processes and their
integrations across the portfolio complex. Routine updates to deduced exposure assessments
come at great effort, with extensive operational costs associated with the manual processes of
doing so. Information and biases included in assessments are also subject to potential

inaccuracies.

As an even more fundamental issue, regulatory parameters limit the total value of insurable
risks such that profitability objectives to be reconciled with growth objectives often have
constraints imposed upon them. Over time, policyholders who choose based on service level
and willingness to pay - among other things - have gradually made profitability the second
most important factor while making their insurance decisions. The aforementioned
limitations on information and changes within the market environment not only make it
difficult to offer real-time updates and maintenance services for portfolio optimization
purposes. This highlights a need for increased portfolio management adaptability and

responsiveness to reflect changes as and when they arise.

The limitations in managing portfolios based on traditional methodology impact policyholder
satisfaction and the firm's bottom line - these coupled are active management threats. Profits
across the insured portfolio, for instance, are challenged by that share typically accounting for
70-75% of total underwriting income, with this profitability generally calculated as net
premiums earned less costs, incurred losses and claims, and commissions. Like in
conventional investing, profits are also slashed by operational costs, with the constant erosion
of premium growth affected by the churning of policyholders. This emphasizes the
requirement to offer a customer-focused policy that is most strongly affected by insurers'
ability to provide an “immediate, time-saving, or money-saving solution” when their auto
and home insurance policies are up for renewal. The cycle typically involves three steps: first,
one must grow the value of the assets, ensuring that they are equal to or greater than the

liabilities. Next, management is focused on ensuring new liabilities can be afforded so they
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can grow the value of the assets more. Lastly, the liability side of the policy must be managed
such that it does not undermine the value of the assets. The net result of these traditional steps
is that a weaker economic scenario is necessitated for lowering rates or stopping price
increases in risk and passing through a lower cost of funds to customers. It is to the advantage
of the customer to have rates be lower in order to facilitate customer acquisition and retention.
The economic tailwinds working to increase prices more quickly are very important and
tavorable. When they diminish and the tailwinds fade, the carriers” ability to raise prices
diminishes and vice versa. This, however, is primarily from a need to raise rates to stem

underwriting losses being incurred, not a desire to grow portfolio value.
4. Role of AI and Machine Learning in Insurance Portfolio Management

Artificial intelligence (AI) and machine learning play a pivotal role in transforming insurance
portfolio management. Portfolio management requires a professional approach in the
decision-making process of risk identification, assessment, and diversification to maximize
portfolio underwriting profitability and limit possible loss. Al allows insurers to take into
account more data — structured, unstructured, internal, external, traditional, and alternative —
faster and more efficiently. As a result, they are able to build new models that are predictive
rather than just descriptive, thus accelerating the underwriting profitability and performance
of the company. Machine learning, one of the types of Al, enables computers to learn from
experience and continuously improve by automatically identifying patterns and trends from
data. It offers insurers real-time risk analysis to proactively manage their portfolio and plays
a significant role in assessing and even predicting emerging risks to enhance the performance

of products and services.

The intelligent integration of Al in portfolio management provides insurers with
opportunities to improve efficiency and increase their competitiveness at a lower cost with
less human error. In practice, there are many applications of Al in insurance. For instance, the
use of machine learning and Al algorithms in the property and casualty industry provides
policyholders with cost-effective solutions related to home repairs, loss prevention, and
proactive advice. These algorithms can also provide risk models to predict and assess costs
related to natural disasters based on claims data geography and mapping. Furthermore,

actuaries now have the ability to use Al to evaluate the experience of a portfolio of insurance,
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taking into account any policy changes or new trends, using predictive analytics techniques
to understand potential upcoming trends and regulations, both in cycles and claims
frequencies. In addition, real-time predictive analysis of policy performance and next best
action prompts during the underwriting process of an insurance policy is a result of
continuous and unstructured feedback from policy management. This is possible whether it
is performance- and premium-rate based or by using unstructured data from connected
devices such as black boxes and wearables. Furthermore, Al can support the development of
arisk assessment tool that takes into account the user's dynamic changes in lifestyle and health

commitments for the healthcare and life insurance sector.
5. Machine Learning Techniques for Risk Diversification

Besides expert judgment and heuristics, there are several machine learning techniques that
can be used to optimize the diversification in an insurance portfolio. Clustering techniques
help to estimate the number of different types of risks in a dataset. Decision trees provide an
understanding of how these risks are determined by particular features or risk factors. More
sophisticated techniques such as similar profiles and neural networks help to define
homogeneous groups of similar risks and have been applied successfully in academia and
industry. Understanding the correlations among risks is essential for the creation of
diversified and balanced portfolios. Additionally, predictive analytic techniques can forecast

the potential risk exposure of future clients and help adapt the offer on a client-to-client basis.

In this risk assessment process, machine learning can prove to be beneficial in identifying the
presence of other risks, in addition to aiding clients' view of specific risk-taker needs. An
example of machine learning that could better assess car risk is shown in a case study of a
direct insurance portfolio with a sole focus on car risks. Consequently, the study will promote
and encourage working groups and market players in the direction of machine learning for
optimally diversifying an insurance portfolio. It is a well-established fact that in order to
optimize the diversification within a portfolio of insurance products, it is important to
construct a collection of individual risks — at an acceptable retention level — whose claim
experience is as little correlated as possible. In a portfolio with little or no correlation, the
theoretical benefit of risk pooling is maximized. Therefore, the effective identification of a

suitable level of diversification is essential for making an optimal underwriting decision. In
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practice, an insurance company can arrive at a decision based on expert judgment, external
databases, or by the evaluation of some relevant statistical characteristics for a proposed

portfolio of, for example, motor or household risks.
6. Performance Enhancement Strategies with Al

One of the most advanced strategies for portfolio managers to enhance the performance of
their portfolios in the presence of market inefficiencies and competition is the use of portfolio
performance enhancement. We present six strategies for performance enhancement by
integrating artificial intelligence. The first strategy is Al-driven continuous monitoring,
allowing for the improvement of the processes of ex-ante decisions for portfolio management.
The second strategy is Al-driven algorithmic trading. In comparison to the current state of the
art utilized by practitioners, which usually includes some form of automatic order execution
through pre-fabricated algorithms, we focus on using Al to generate these trading algorithms
during or close to the point of trade, taking into account up-to-date market data. This is
particularly relevant in the domain of high-frequency trading. The third strategy consists of
tailored decision support based on advanced Al analytics. Such analytics can be utilized in
the insurers' portfolio management process to supply trading professionals with valuable,

actionable information to support them in their decision-making.

The fourth promising strategy is personalized value-at-risk management. With the rise of
advanced, high-volume, granular data, as well as novel machine learning-based
methodologies, it has become feasible to implement personalized risk management
recommendations. The fifth approach includes automated personalized portfolio
management, tailoring the individual policyholder's portfolio in dependence on the current
market conditions, their own personal state, and objectives - subject to regulation and
practical limitations. The final strategy is the integration of portfolio selection and risk
management software with existing software - such as usage tables, online calculators,
chatbots, and robo-advisory tools. We present a case study for each of these practical
applications of Al, which will illustrate their effectiveness in enhancing portfolio performance

in the competitive insurance markets of today.

7. Case Studies and Applications
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Case studies in insurance portfolio optimization

Case study 1: Insurance CVE. This Al-driven start-up has worked with a leading global
insurance company to launch a new parametric insurance product for farmers. The Al engine
that the start-up developed is capable not only of modeling but also predicting outcomes for
a variety of complex climatic and environmental scenarios over the next 10 years. It provides
a detailed breakdown of insured risk against the different perils that could impact crop yield
and could become cheaper as insurers better understand their portfolio and the huge value of
engaging with farmers directly through mobile phones rather than insuring through complex
value chains. The product is based on 10 years of climate data, and a list of 50 companies in
the AgriTech, data, information, or insurance field was finalized for a six-week innovation

detection process.

The insurance company product innovator had stalled in the development of new ideas but
utilized the service to energize and focus her market-led searches on a small number of well-
documented and justified good leads. The RBC has not been used yet to determine the worth
of potential investment targets. The pilot was supported by her line manager and signed off
for a small budget. A key challenge that the insurer overcame was the already weighty
workload of the RBC, who needed to allocate time to understand the implications of the
climate data themselves, drawing on their own experience, along with the cost involved in
having the initial significant input into the detailed process. Key lessons were: Ensure the
needs and sides are clear and agreed because the technology of the RBC approach is
straightforward. Clear experience and knowledge exist on the ground about underlying
issues, and the data sources, processors, and technology do not get in the way. This is not
uncommon for insurers who have long relationships with their markets. In this case, the
benefits derived from thinking about co-collaboration and/ or entering into legal discussions;
this is typically the current place that an insurer will step back from any conversation. The

basis of this project was that farmers needed access to finance.
8. Future Trends and Opportunities

Future Trends and Opportunities
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New technological possibilities emerge constantly. Even though it is difficult to predict all
applicable future trends, the non-regression of upcoming advancements will always remain
a challenge. Already identified trends and key opportunities could shape the future of

portfolio management.
Predictive Significance from Al

One trend could be the enrichment and optimization of predictive analytics, enabling a
superior construction of insurance portfolios. This could provide new insights due to an
increasing forecast accuracy or by considering new risk-mitigating traits of customers.
Furthermore, an overall increase in automation in insurance portfolio management based on
Al is conceivable. This might be a first step to integrate machine learning in all applications of
risk management. In addition, future trends in big data could influence further developments
towards even more successful portfolio management. Information about different spending
behaviors, house prices, or pet aversions can help analyze presented pet insurance contracts.
While specialization in portfolio management is currently often done at the hazard risk level,
specialists and sub-portfolios for different severities are also conceivable. New data sources
could result in better hazard classification or a more accurate usage of transfer prices in the

market.
Policy Frameworks

In the future, policymakers will be forced to adapt regulations in the EU, either for Fintech as
a whole or more specialized for providing data. On the insurance side, the opening of a branch
of technology could lead to concentrations with various regulatory implications. New rules
could be required that allow policyholders control over the creation of their risk score with
regard to private policyholders. Policymakers could also enforce transparency in algorithm
construction and a right to an explanation on demand. On the other hand, it is expected that
there is huge potential for Al in providing new insurance products that did not exist before.
The trend of personalization through Al is expected to rise, resulting in a more accurate
alignment of personal demand for insurance products with products available on the market.
Ethical considerations that could frame Al insurance in the future, resulting from data-driven

fair policyholder profiling, are under debate and may become a public policy concern.
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9. Conclusion

The use of advanced technologies has given rise to new possibilities within the insurance
industry. Without a doubt, Al is perfectly suited to contribute several new solutions,
especially to optimize portfolio management, the topic of the special issue. Risks represent the
very core of insurance, and the development ways to calculate premiums, reserves, and its
limiting reinsurance treaties, just to name a few basic issues, have always been vital. In recent
years, the need for reinsurance against extreme risks has become more striking, and looking
for the best ways to handle such risks is also a topic to explore in the future. Each technological
wave has transformed the way insurers conduct business, and Al should, and is likely to,
change how the insurance business gets done. A prediction from executives supports this
viewpoint. Executives forecast that AI would boost efficiency and add from between 3% to
16% annually to insurance, netting out to over in operational savings alone. The underwriting
decisions supported by Al are usually more efficient and cannot be replicated manually. Al
based assessment of portfolios could have a deeper level of industry-based insight and
evaluation. Altogether, it is clear that engaging with Al techniques are warranted, suggesting
that further research is needed to review the projects proposed in this special issue, which is
attached as part of the overall picture. When this engagement is actually implemented, we
must take steps to educate underwriters and other insurance industry professionals when we
engage in Al development. They must constantly adapt in many aspects to a market and
enterprise constantly evolving thanks to a convergence of numerous means. This research
topic will continue rapidly and deliver a fluctuating but stimulating series of advances in
coming years. The use of advanced technologies gives part of the answer to a transformation
that insurers have continuously needed to adapt to throughout the ages, namely the survival
of portfolio management in an evolving industry setting. Proactive development is required
by well-handled AI proposals to deploy at home or via other international players

demonstrating their continuing treat.
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