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Generalized Linear Models for Insurance Data: Unlocking Predictive Power in Risk
Assessment

generalized linear models for insurance data have become an essential tool for
actuaries, data scientists, and insurance professionals seeking to understand and predict
risk more accurately. These statistical models extend traditional linear regression
techniques, allowing for greater flexibility in analyzing complex insurance datasets that
don't fit the assumptions of normality or constant variance. If you've ever wondered how
insurers price policies, estimate claim probabilities, or model loss severities, generalized
linear models (GLMs) are often at the heart of these processes.

In this article, we’ll explore how generalized linear models are applied in the insurance
domain, why they are particularly suited for such data, and practical insights into their
implementation. Whether you're an insurance analyst or simply curious about the
intersection of statistics and risk management, this discussion will offer clarity and useful
perspectives.

Understanding the Basics of Generalized Linear
Models

Before diving into insurance-specific applications, let’s briefly revisit what generalized linear
models are and why they’re important. Unlike ordinary linear regression, which assumes
the dependent variable is continuous and normally distributed, GLMs allow for response
variables that follow different distributions such as binomial, Poisson, or gamma. This
flexibility is critical in insurance where data often come in the form of counts, proportions,
or skewed continuous values.

At their core, generalized linear models consist of three components:

1. **Random component**: Specifies the probability distribution of the response variable
(e.g., Poisson for count data, Binomial for binary outcomes).
2. **Systematic component**: The linear combination of explanatory variables (predictors
or features).
3. **Link function**: Connects the expected value of the response variable to the linear
predictor, enabling nonlinear relationships to be modeled.

For example, claim frequency data—how often a policyholder files a claim—can be modeled
using a Poisson distribution with a log link function. This setup allows actuaries to predict
the expected number of claims based on customer characteristics like age, vehicle type, or
driving history.



Why Generalized Linear Models are Ideal for
Insurance Data

Insurance data presents unique challenges that make GLMs especially advantageous:

- **Non-normal data distributions**: Claims data often exhibit skewness or are count-based,
violating assumptions of normality.
- **Heteroscedasticity**: Variance of claims can change with predictors (e.g., high-risk
drivers might have not only higher average claims but greater variability).
- **Categorical and continuous predictors**: Insurance datasets include a mix of categorical
variables (region, policy type) and continuous variables (age, coverage amount).
- **Interpretability**: GLMs provide coefficients that are easy to interpret, often in terms of
odds ratios or multiplicative effects, which is valuable for decision-making.

By tailoring the model distribution and link function to the nature of the insurance outcome,
GLMs capture underlying patterns more accurately than traditional linear regression.

Types of Insurance Problems Suited for GLMs

- **Claim frequency modeling**: Estimating how often claims occur, typically with Poisson
or negative binomial models.
- **Severity modeling**: Predicting the size or cost of claims, often using gamma or inverse
Gaussian distributions.
- **Binary outcomes**: Modeling claim occurrence (yes/no) with logistic regression, a
special case of GLMs.
- **Experience rating**: Adjusting premiums based on policyholder history by combining
frequency and severity models.

Implementing Generalized Linear Models for
Insurance Data

When applying GLMs in practice, several key considerations come into play that impact
model performance and business value.

Data Preparation and Feature Engineering

Insurance data can be messy and complex. Preparing it effectively involves:

- **Cleaning and handling missing values**: Missing policyholder information or claim
details must be addressed, either through imputation or exclusion.
- **Categorical variable encoding**: Many predictors like vehicle make or region are
categorical and need to be converted into suitable formats (e.g., one-hot encoding or effect
coding).



- **Creating interaction terms**: Sometimes the effect of one variable depends on another;
for instance, age and driving experience may interactively influence risk.
- **Exposure adjustment**: Especially for frequency models, accounting for exposure (time
period a policy is active) ensures accurate rate estimation.

Choosing the Appropriate Distribution and Link
Function

Selecting the right distribution-link pair is vital. Here are some common choices in
insurance analytics:

- **Poisson with log link**: For count data like number of claims.
- **Negative binomial with log link**: When claim counts exhibit over-dispersion (variance
greater than mean).
- **Gamma with log link**: For modeling positive, continuous claim amounts.
- **Binomial with logit link**: For binary classification tasks like fraud detection or claim
occurrence.

Model diagnostics such as residual plots, deviance, and goodness-of-fit tests help validate
these choices.

Addressing Overdispersion and Zero-Inflation

Insurance claims data often contain more zeros than typical count models anticipate (many
policyholders may not file any claims during a period). This zero-inflation can bias standard
Poisson models. Techniques to handle this include:

- **Zero-inflated Poisson or negative binomial models**: These models explicitly account for
excess zeros.
- **Hurdle models**: Separate processes model the likelihood of zero vs. positive counts.

Furthermore, overdispersion—when variance exceeds the mean—can be handled by
switching from Poisson to negative binomial distributions or applying quasi-likelihood
methods.

Interpreting Model Outputs and Business
Implications

One of the strengths of generalized linear models lies in the interpretability of coefficients.
For example, in a Poisson GLM with a log link, exponentiating a coefficient gives the
multiplicative change in expected claim frequency for a one-unit increase in the predictor.

This interpretability makes GLMs powerful for:



- **Pricing and underwriting**: Determining fair premiums based on risk factors.
- **Risk segmentation**: Grouping policyholders by predicted risk levels.
- **Regulatory compliance**: Transparent models facilitate explanation to regulators and
stakeholders.
- **Loss reserving**: Estimating outstanding liabilities by modeling claim severity and
frequency separately.

Practical Tips for Better GLM Models in Insurance

- Always include exposure as an offset in frequency models to adjust for varying policy
periods.
- Use domain knowledge to guide feature selection, avoiding overfitting with irrelevant
predictors.
- Perform cross-validation to assess model stability and predictive accuracy.
- Regularly update models with new data to capture emerging trends or shifts in risk.
- Combine GLMs with other techniques like decision trees or ensemble methods for
enhanced performance when appropriate.

Advancements and Extensions Beyond Traditional
GLMs

While generalized linear models remain foundational, the insurance industry is increasingly
embracing more sophisticated methodologies:

- **Generalized Additive Models (GAMs)**: These extend GLMs by allowing nonlinear effects
through smooth functions, capturing complex relationships.
- **Machine learning integration**: Hybrid approaches blend GLMs with gradient boosting or
random forests to improve accuracy.
- **Hierarchical models**: Account for nested data structures, such as policyholders within
geographic regions.
- **Bayesian GLMs**: Incorporate prior knowledge and quantify uncertainty more explicitly.

Despite these advancements, GLMs continue to serve as a transparent, interpretable
baseline, especially important in regulated environments like insurance.

The application of generalized linear models for insurance data has revolutionized how risk
is quantified and managed. By thoughtfully selecting distributions, link functions, and
incorporating domain expertise, insurers can build robust predictive models that drive
smarter pricing strategies and better customer segmentation. As data availability and
computational tools evolve, GLMs will remain a vital part of the actuarial toolkit, adapting
alongside new methods to meet the challenges of modern insurance analytics.



Frequently Asked Questions

What are generalized linear models (GLMs) and why are
they important in insurance data analysis?
Generalized linear models (GLMs) extend traditional linear regression by allowing the
dependent variable to have a distribution other than normal, such as Poisson or Gamma.
They are important in insurance data analysis because they can model claim frequencies,
severities, and other insurance-related outcomes more appropriately, taking into account
the distributional characteristics of the data.

Which distributions and link functions are commonly
used in GLMs for insurance data?
In insurance, common distributions used in GLMs include Poisson for claim frequency,
Gamma for claim severity, and Binomial for binary outcomes. The canonical link functions
often used are the log link for Poisson and Gamma distributions and the logit link for
Binomial, enabling interpretable and effective modeling of insurance metrics.

How do GLMs help in pricing insurance policies
accurately?
GLMs help in pricing insurance policies by modeling the relationship between policyholder
characteristics (like age, vehicle type, location) and the expected claim frequency or
severity. This allows insurers to estimate risk more precisely, leading to fairer premiums
that reflect the underlying risk profile of each policyholder.

What are the challenges of applying GLMs to insurance
data?
Challenges include dealing with overdispersion where the variance exceeds the mean
(common in claim counts), handling zero-inflated data when there are many zero claims,
selecting appropriate variables to avoid multicollinearity, and ensuring the model meets
assumptions such as independence of observations and correct link function specification.

How can model validation be performed for GLMs in
insurance?
Model validation for GLMs in insurance involves techniques such as residual analysis,
goodness-of-fit tests, comparing predicted versus observed claims, cross-validation, and
assessing metrics like deviance, AIC, and BIC. Additionally, out-of-sample testing and
calibration plots help ensure the model performs well on new data and provides reliable
predictions.



Additional Resources
Generalized Linear Models for Insurance Data: Unveiling Predictive Power in Risk
Assessment

generalized linear models for insurance data have become a cornerstone in actuarial
science and risk management, offering a robust framework for modeling complex
relationships between variables in the insurance domain. As insurance companies strive to
price policies accurately, manage risk pools, and predict claim frequencies and severities,
the adoption of generalized linear models (GLMs) has provided a significant leap from
traditional linear regression techniques. This article delves into the principles, applications,
and nuances of GLMs within insurance analytics, highlighting their critical role in enhancing
predictive accuracy and operational efficiency.

Understanding Generalized Linear Models in the
Context of Insurance

Generalized linear models extend the classical linear regression framework by allowing for
response variables that have error distribution models other than a normal distribution. This
flexibility is particularly relevant when working with insurance data, which often involves
count data (such as the number of claims) or skewed continuous data (such as claim
amounts). The GLM framework consists of three components:

Random Component: Specifies the probability distribution of the response variable
(e.g., Poisson, Binomial, Gamma).

Systematic Component: Defines the explanatory variables (covariates) as a linear
predictor.

Link Function: Connects the expected value of the response variable to the linear
predictor.

In insurance, these components enable actuaries and data scientists to tailor models that
better capture the underlying data-generating processes, such as modeling claim counts
through a Poisson distribution or claim severity through a Gamma distribution.

Why Generalized Linear Models Suit Insurance Data

Insurance datasets come with unique challenges—non-normal distributions,
heteroscedasticity, and a high prevalence of zero claims in some portfolios. Unlike ordinary
least squares regression, GLMs can accommodate these challenges by selecting
appropriate distributions and link functions. For example, modeling the frequency of
insurance claims often involves count data with many zeros, making the Poisson or
negative binomial GLMs more appropriate than linear regression.



Moreover, GLMs handle non-linearity implicitly through link functions such as the
logarithmic link, which is widely used in insurance for modeling variables like claim counts
or loss costs. This non-linear transformation ensures that predictions remain positive, a
critical requirement in risk modeling.

Applications of Generalized Linear Models in
Insurance

The versatility of generalized linear models has led to their widespread adoption across
various insurance tasks. Below are some key areas where GLMs have demonstrated
substantial value:

1. Pricing and Ratemaking

Accurate premium calculation is fundamental to the financial health of insurance firms.
GLMs enable actuaries to estimate risk premiums by relating policyholder characteristics
(age, driving history, location) to claim frequency and severity. By fitting GLMs, insurers can
segment customers effectively and set fair rates that reflect individual risk profiles.

2. Claim Frequency Modeling

The number of claims filed by policyholders is often modeled using count distributions
within the GLM framework. Poisson regression is a common starting point, but when
overdispersion (variance greater than the mean) is present, negative binomial models are
preferred. These models help insurers anticipate the expected number of claims more
precisely, facilitating better reserve setting and risk mitigation.

3. Claim Severity Modeling

While claim frequency addresses how often claims occur, severity modeling focuses on the
size of claims. Since claim amounts are continuous and skewed, distributions such as
Gamma or inverse Gaussian are typically employed in GLMs. This approach ensures that
large, infrequent losses are appropriately accounted for in pricing and capital allocation.

4. Loss Reserving and Risk Management

Beyond pricing, GLMs are instrumental in loss reserving, where actuaries estimate
outstanding liabilities from reported claims. By modeling incremental claim amounts and
incorporating covariates like claim development year or accident year, GLMs provide a
statistically sound basis for reserve estimation, improving solvency assessments.



Key Features and Advantages of GLMs in
Insurance Analytics

Generalized linear models offer multiple advantages that make them indispensable in
insurance data analysis:

Flexibility: Ability to model various types of data distributions beyond normality.

Interpretability: Coefficients have clear meanings, facilitating transparent decision-
making.

Robustness: Handles heteroscedasticity and non-linear relationships effectively.

Extensibility: Can be extended to hierarchical models or combined with machine
learning techniques.

Well-established Theory: Supported by extensive statistical literature and software
implementations.

These features enable insurers to build models that align closely with the practical realities
of insurance risk, ensuring that predictive insights are both accurate and actionable.

Challenges and Limitations

Despite their strengths, generalized linear models are not without limitations. For instance,
GLMs assume that the chosen distribution and link function correctly specify the data,
which may not always hold true. Model misspecification can lead to biased estimates and
suboptimal predictions. Additionally, GLMs may struggle with complex interactions or non-
linearities that require feature engineering or more flexible modeling frameworks, such as
generalized additive models (GAMs) or machine learning algorithms.

Furthermore, the presence of excessive zero claims in certain insurance lines can
necessitate zero-inflated or hurdle models, which extend the traditional GLM framework but
add complexity to interpretation and implementation.

Comparing GLMs to Emerging Techniques in
Insurance Modeling

The insurance industry has seen a surge in interest around advanced analytics and artificial
intelligence, raising questions about the place of GLMs in the modern actuarial toolkit.
While machine learning models like random forests, gradient boosting, and neural networks
offer powerful predictive capabilities, GLMs maintain a competitive edge in terms of



transparency and regulatory acceptance.

Actuaries value GLMs for their explainability—each parameter corresponds to a tangible
risk factor, enabling clear communication with stakeholders and regulators. In contrast,
black-box models often require additional efforts in interpretability and validation.

That said, hybrid approaches are gaining traction, where GLMs serve as a baseline or
benchmarking model, and machine learning methods are leveraged for capturing complex
patterns and interactions. This combination harnesses the strengths of both methodologies,
balancing accuracy with interpretability.

Software and Implementation Considerations

A variety of statistical software packages support generalized linear modeling, including R
(with packages like 'glm' and 'MASS'), Python’s statsmodels and scikit-learn libraries, and
commercial platforms such as SAS and SPSS. Insurers often deploy these tools within
integrated data environments to streamline model development, validation, and
deployment.

When implementing GLMs for insurance data, practitioners must pay close attention to data
preprocessing, variable selection, and diagnostic checks—such as residual analysis and
goodness-of-fit tests—to ensure model adequacy and reliability.

Future Directions in Generalized Linear Modeling
for Insurance

As insurance data grows in volume and complexity, the application of generalized linear
models continues to evolve. Incorporating telematics data, social media indicators, and
other alternative data sources challenges traditional GLM assumptions and invites
innovation in model structures and estimation techniques.

Moreover, the integration of GLMs with Bayesian methods introduces probabilistic risk
quantification, enhancing decision-making under uncertainty. The ongoing development of
explainable AI methodologies also promises to bridge the gap between GLMs and more
complex machine learning models.

In this dynamic landscape, generalized linear models remain foundational tools—offering a
blend of statistical rigor, practical interpretability, and adaptability essential for effective
insurance analytics.
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Piet de Jong, Gillian Z. Heller, 2014-05-14 This is the only book actuaries need to understand
generalized linear models (GLMs) for insurance applications. GLMs are used in the insurance
industry to support critical decisions. Until now, no text has introduced GLMs in this context or
addressed the problems specific to insurance data. Using insurance data sets, this practical,
rigorous book treats GLMs, covers all standard exponential family distributions, extends the
methodology to correlated data structures, and discusses recent developments which go beyond the
GLM. The issues in the book are specific to insurance data, such as model selection in the presence
of large data sets and the handling of varying exposure times. Exercises and data-based practicals
help readers to consolidate their skills, with solutions and data sets given on the companion website.
Although the book is package-independent, SAS code and output examples feature in an appendix
and on the website. In addition, R code and output for all the examples are provided on the website.
  generalized linear models for insurance data: Generalized Linear Models for Insurance
Data Piet de Jong, 2008 This is the only book actuaries need to understand generalized linear
models (GLMs) for insurance applications. GLMs are used in the insurance industry to support
critical decisions. Until now, no text has introduced GLMs in this context or addressed the problems
specific to insurance data. Using insurance data sets, this practical, rigorous book treats GLMs,
covers all standard exponential family distributions, extends the methodology to correlated data
structures, and discusses recent developments which go beyond the GLM. The issues in the book are
specific to insurance data, such as model selection in the presence of large data sets and the
handling of varying exposure times. Exercises and data-based practicals help readers to consolidate
their skills, with solutions and data sets given on the companion website. Although the book is
package-independent, SAS code and output examples feature in an appendix and on the website. In
addition, R code and output for all the examples are provided on the website.
  generalized linear models for insurance data: Generalized Linear Models for Insurance
Data Piet de Jong, Gillian Z. Heller, 2008-04-02 All techniques illustrated on data sets relevant to
insurance; SAS code and output, data sets, exercise solutions on website
  generalized linear models for insurance data: Non-Life Insurance Pricing with
Generalized Linear Models Esbjörn Ohlsson, Björn Johansson, 2010-03-18 Non-life insurance
pricing is the art of setting the price of an insurance policy, taking into consideration varoius
properties of the insured object and the policy holder. Introduced by British actuaries generalized
linear models (GLMs) have become today a the standard aproach for tariff analysis. The book
focuses on methods based on GLMs that have been found useful in actuarial practice and provides a
set of tools for a tariff analysis. Basic theory of GLMs in a tariff analysis setting is presented with
useful extensions of standarde GLM theory that are not in common use. The book meets the
European Core Syllabus for actuarial education and is written for actuarial students as well as
practicing actuaries. To support reader real data of some complexity are provided at
www.math.su.se/GLMbook.
  generalized linear models for insurance data: Theory and Applications of Generalized Linear
Models in Insurance Jun Zhou, 2011 Generalized linear models (GLMs) are gaining popularity as a
statistical analysis method for insurance data. We study the theory and applications of GLMs in
insurance. The first chapter gives an introduction of the theory of GLMs and generalized linear
mixed models (GLMMs) as well as the bias correction for GLM estimators. It is shown that the
maximum likelihood estimators (MLEs) of the parameters in GLMs are asymptotically normal and
asymptotically unbiased. However, when the sample size $n$ or the total Fisher information is small,
the MLEs can be biased. The bias is usually ignored in practice. However, in small or moderate--size
portfolios, a bias correction can be appreciable. For segmented portfolios, as in car insurance, the
question of credibility arises naturally; how many observations are needed in a risk class before the
GLM estimators can be considered credible? In this thesis we study the limited fluctuations
credibility of the GLM estimators as well as in the extended case of GLMMs. We show how
credibility depends on the sample size, the distribution of covariates and the link function. We give a
criteria for full credibility of the GLM estimators. This provides a mechanism to obtain confidence



intervals for the GLM and GLMM estimators. If the full credibility criteria cannot be satisfied, it is
interesting to calculate the partial credibility matrix and the GLM estimators. Here, for a general
link function the credibility matrix is not known explicitly. Under certain assumptions, numerical
methods are developed to compute the GLM estimators and the credibility matrix. For some specific
link functions, further properties are developed. For instance, Hachemeister's credibility regression
model is one such special case of our model, where the link function is linear. Loss reserving is a
major challenge for casualty actuaries due to the frequently changing business environments.
Recently, some aggregate loss reserving models have been extended to or developed by research
actuaries within the framework of GLMs. In this thesis we establish a structural loss reserving model
which combines the exposure and loss emergence patterns and the loss development pattern, again
within the framework of a GLM. Discounted loss reserves can also be obtained from this model.
  generalized linear models for insurance data: Regression Modeling with Actuarial and
Financial Applications Edward W. Frees, 2010 This book teaches multiple regression and time series
and how to use these to analyze real data in risk management and finance.
  generalized linear models for insurance data: Predictive Modeling Applications in
Actuarial Science: Volume 2, Case Studies in Insurance Edward W. Frees, Glenn Meyers,
Richard A. Derrig, 2016-07-27 Predictive modeling uses data to forecast future events. It exploits
relationships between explanatory variables and the predicted variables from past occurrences to
predict future outcomes. Forecasting financial events is a core skill that actuaries routinely apply in
insurance and other risk-management applications. Predictive Modeling Applications in Actuarial
Science emphasizes life-long learning by developing tools in an insurance context, providing the
relevant actuarial applications, and introducing advanced statistical techniques that can be used to
gain a competitive advantage in situations with complex data. Volume 2 examines applications of
predictive modeling. Where Volume 1 developed the foundations of predictive modeling, Volume 2
explores practical uses for techniques, focusing on property and casualty insurance. Readers are
exposed to a variety of techniques in concrete, real-life contexts that demonstrate their value and
the overall value of predictive modeling, for seasoned practicing analysts as well as those just
starting out.
  generalized linear models for insurance data: Modern Problems in Insurance
Mathematics Dmitrii Silvestrov, Anders Martin-Löf, 2014-06-06 This book is a compilation of 21
papers presented at the International Cramér Symposium on Insurance Mathematics (ICSIM) held at
Stockholm University in June, 2013. The book comprises selected contributions from several large
research communities in modern insurance mathematics and its applications. The main topics
represented in the book are modern risk theory and its applications, stochastic modelling of
insurance business, new mathematical problems in life and non-life insurance and related topics in
applied and financial mathematics. The book is an original and useful source of inspiration and
essential reference for a broad spectrum of theoretical and applied researchers, research students
and experts from the insurance business. In this way, Modern Problems in Insurance Mathematics
will contribute to the development of research and academy–industry co-operation in the area of
insurance mathematics and its applications.
  generalized linear models for insurance data: Effective Statistical Learning Methods for
Actuaries I Michel Denuit, Donatien Hainaut, Julien Trufin, 2019-09-03 This book summarizes the
state of the art in generalized linear models (GLMs) and their various extensions: GAMs, mixed
models and credibility, and some nonlinear variants (GNMs). In order to deal with tail events,
analytical tools from Extreme Value Theory are presented. Going beyond mean modeling, it
considers volatility modeling (double GLMs) and the general modeling of location, scale and shape
parameters (GAMLSS). Actuaries need these advanced analytical tools to turn the massive data sets
now at their disposal into opportunities. The exposition alternates between methodological aspects
and case studies, providing numerical illustrations using the R statistical software. The technical
prerequisites are kept at a reasonable level in order to reach a broad readership. This is the first of
three volumes entitled Effective Statistical Learning Methods for Actuaries. Written by actuaries for



actuaries, this series offers a comprehensive overview of insurance data analytics with applications
to P&C, life and health insurance. Although closely related to the other two volumes, this volume can
be read independently.
  generalized linear models for insurance data: Statistical Tools for Finance and
Insurance Pavel Cizek, Wolfgang Karl Härdle, Rafał Weron, 2011-03-18 Statistical Tools for Finance
and Insurance presents ready-to-use solutions, theoretical developments and method construction
for many practical problems in quantitative finance and insurance. Written by practitioners and
leading academics in the field, this book offers a unique combination of topics from which every
market analyst and risk manager will benefit. Features of the significantly enlarged and revised
second edition: Offers insight into new methods and the applicability of the stochastic technology
Provides the tools, instruments and (online) algorithms for recent techniques in quantitative finance
and modern treatments in insurance calculations Covers topics such as - expected shortfall for heavy
tailed and mixture distributions* - pricing of variance swaps* - volatility smile calibration in FX
markets - pricing of catastrophe bonds and temperature derivatives* - building loss models and ruin
probability approximation - insurance pricing with GLM* - equity linked retirement plans*(new
topics in the second edition marked with*) Presents extensive examples
  generalized linear models for insurance data: Non-Life Insurance Pricing with Generalized
Linear Models Esbj Ohlsson, Bj Johansson, 2010-09-10
  generalized linear models for insurance data: Predictive Modeling Applications in Actuarial
Science Edward W. Frees, Richard A. Derrig, Glenn Meyers, 2016-07-27 This second volume
examines practical real-life applications of predictive modeling to forecast future events with an
emphasis on insurance.
  generalized linear models for insurance data: Computational Science and Its
Applications – ICCSA 2025 Workshops Osvaldo Gervasi, Beniamino Murgante, Chiara Garau,
Yeliz Karaca, Maria Noelia Faginas Lago, Francesco Scorza, Ana Cristina Braga, 2025-07-08 The
fourteen-volume set LNCS 15886-15899 constitutes the papers of several workshops which were
held in conjunction with the 25th International Conference on Computational Science and Its
Applications, ICCSA 2025, held in Istanbul, Turkey, during June 30–July 3, 2025.. The 362 full
papers, 37 short papers and 2 PHD showcase included in this book were carefully reviewed and
selected from 1043 submissions. In addition, the conference consisted of 58 workshops, focusing on
very topical issues of importance to science, technology and society: from new mathematical
approaches for solving complex computational systems, to information and knowledge in the
Internet of Things, new statistical and optimization methods, several Artificial Intelligence
approaches, sustainability issues, smart cities and related technologies.
  generalized linear models for insurance data: Navigating the Technological Tide: The
Evolution and Challenges of Business Model Innovation Bahaaeddin Alareeni, Allam Hamdan,
2024-07-31 In an era defined by technological breakthroughs such as AI, blockchain, and IoT, this
book offers a fresh and practical approach to Business Model Innovation (BMI). It delves into how
technological advancements drive new business models and enhance operational efficiency,
providing actionable insights and real-world examples for business leaders, strategists, operations
managers, entrepreneurs, and students in business and technology disciplines. Encouraging diverse
research methods, including theoretical, empirical, and multimethod studies, it welcomes
manuscripts with clear managerial or policy implications. Aimed at students, scholars, researchers,
professionals, executives, government agencies, and policymakers, this book equips readers with
tools to succeed in today's dynamic business environment and supports multidisciplinary research to
advance innovation management practices.
  generalized linear models for insurance data: Generalized Linear Models Jean-Francois
Dupuy, 2025-07-29 Since they were first formulated in 1972, generalized linear models have enjoyed
a veritable boom, with numerous applications in insurance, economics and biostatistics. Today, they
are still the subject of a great deal of research. This book provides an overview of the theory of
generalized linear models. Particular attention is paid to the problems of censoring, missing data



and excess zeros. Didactic and accessible, Generalized Linear Models is illustrated with exercises
and numerous R codes. With all the necessary prerequisites introduced in a step-by-step fashion, this
book is aimed at students (at master's or engineering school level), as well as teachers and
practitioners of mathematics and statistical modeling.
  generalized linear models for insurance data: Biomedical and Business Applications
Using Artificial Neural Networks and Machine Learning Segall, Richard S., Niu, Gao,
2022-01-07 During these uncertain and turbulent times, intelligent technologies including artificial
neural networks (ANN) and machine learning (ML) have played an incredible role in being able to
predict, analyze, and navigate unprecedented circumstances across a number of industries, ranging
from healthcare to hospitality. Multi-factor prediction in particular has been especially helpful in
dealing with the most current pressing issues such as COVID-19 prediction, pneumonia detection,
cardiovascular diagnosis and disease management, automobile accident prediction, and vacation
rental listing analysis. To date, there has not been much research content readily available in these
areas, especially content written extensively from a user perspective. Biomedical and Business
Applications Using Artificial Neural Networks and Machine Learning is designed to cover a brief and
focused range of essential topics in the field with perspectives, models, and first-hand experiences
shared by prominent researchers, discussing applications of artificial neural networks (ANN) and
machine learning (ML) for biomedical and business applications and a listing of current open-source
software for neural networks, machine learning, and artificial intelligence. It also presents
summaries of currently available open source software that utilize neural networks and machine
learning. The book is ideal for professionals, researchers, students, and practitioners who want to
more fully understand in a brief and concise format the realm and technologies of artificial neural
networks (ANN) and machine learning (ML) and how they have been used for prediction of
multi-disciplinary research problems in a multitude of disciplines.
  generalized linear models for insurance data: Statistical Methods for Overdispersed Count
Data Jean-Francois Dupuy, 2018-11-19 Statistical Methods for Overdispersed Count Data provides a
review of the most recent methods and models for such data, including a description of R functions
and packages that allow their implementation. All methods are illustrated on datasets arising in the
field of health economics. As several tools have been developed to tackle over-dispersed and
zero-inflated data (such as adjustment methods and zero-inflated models), this book covers the topic
in a comprehensive and interesting manner. - Includes reading on several levels, including
methodology and applications - Presents the state-of-the-art on the most recent zero-inflated
regression models - Contains a single dataset that is used as a common thread for illustrating all
methodologies - Includes R code that allows the reader to apply methodologies
  generalized linear models for insurance data: Risk Modelling in General Insurance Roger J.
Gray, Susan M. Pitts, 2012-06-28 A wide range of topics give students a firm foundation in statistical
and actuarial concepts and their applications.
  generalized linear models for insurance data: Encyclopedia of Environmetrics Abdel H.
El-Shaarawi, Walter W. Piegorsch, 2002 A comprehensive overview of environmetric research and
its applications... Environmetrics covers the development and application of quantitative methods in
the environmental sciences. It provides essential tools for understanding, predicting, and controlling
the impacts of agents, both man-made and natural, which affect the environment. Basic and applied
research in this area covers a broad range of topics. Primary among these are the quantitative
sciences, such as statistics, probability and applied mathematics, chemometrics, and econometrics.
Applications are also important, for example in, ecology and environmental biology, public health,
atmospheric science, geology, engineering, risk management, and regulatory/governmental policy
amongst others. * Divided into 12 sections, the Encyclopedia brings together over 600 detailed
articles which have been carefully selected and reviewed through the collaborative efforts of the
Editors-in-Chief and the appropriate Section Editor * Presented in alphabetical order all the articles
will include an explanatory introduction, extensive cross-referencing and an up-to-date bibliography
providing literature references for further reading. Presenting state of the art information in a



readable, highly accessible style, the scope and coverage provided by the Encyclopedia of
Environmetrics will ensure its place as the landmark reference for the many scientists, educators,
and decision-makers working across this multidisciplinary field. An essential reference tool for
university libraries, research laboratories, government institutions and consultancies concerned with
the environmental sciences, the Encyclopedia of Environmetrics brings together for the first time,
comprehensive coverage of the full range of topics, techniques and applications covered by this
multidisciplinary field. There is currently no central reference source which addresses the needs of
this multidisciplinary community. This new Encyclopedia will fill this gap by providing a
comprehensive source of relevant fundamental concepts in environmetric research, development
and applications for statisticians, mathematicians, economists, environmentalists, ecologist,
government officials and policy makers.
  generalized linear models for insurance data: Actuarial Models for Disability Insurance S
Haberman, E Pitacco, 2018-12-13 Disability insurance, long-term care insurance, and critical illness
cover are becoming increasingly important in developed countries as the problems of demographic
aging come to the fore. The private sector insurance industry is providing solutions to problems
resulting from these pressures and other demands of better educated and more prosperous
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