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INTRODUCTION 

Mortality modeling and forecasting have always been a critical aspect of actuarial science and risk management. 

These techniques allow us to estimate the likelihood of death occurrences within a specific population over a given 

time frame, which is essential for insurance companies, pension funds, and governments to plan their financial 

strategies effectively. Mortality modeling and forecasting have traditionally been domains that rely heavily on 

statistical techniques and data from official sources such as census records, health registries, and life insurance 

databases. These data sources provided a solid foundation for understanding the patterns and trends in mortality 

rates. However, they were limited in scope and often lacked the granularity required for more precise predictions. 

The emergence of artificial intelligence (AI) has revolutionized the way we approach mortality modeling and 

forecasting. AI algorithms, such as machine learning and deep learning, are able to process vast amounts of data and 

extract patterns and insights that are beyond the scope of traditional statistical techniques. With the advent of AI 

and the explosion of data availability from nontraditional sources, actuaries and data scientists now have access to a 

much wider range of information that can enhance the accuracy and precision of their models. The breadth and 

diversity of these sources present a wealth of untapped information that could significantly impact mortality 

modeling. 

NONTRADITIONAL DATA SOURCES 

SOCIAL MEDIA DATA 

In the realm of mortality modeling and forecasting, social media stands out as one of the most promising 

nontraditional data sources. The vast arrays of unstructured data generated on social media platforms, 

encompassing posts, comments, and user interactions, offer a unique window into people's lifestyle choices, health 

habits, and overall well-being. AI algorithms, with their ability to process and analyze vast datasets, can delve deep 

into this information, detecting patterns in dietary habits, exercise routines, smoking and drinking behaviors, and 

even mental health issues. These patterns, once correlated with mortality rates, provide valuable insights into 

potential risk factors and predictive trends. 

The real-time nature of social media data makes it an especially powerful tool for mortality modeling. It reflects 

people's thoughts, behaviors, and health-related discussions in near-instantaneous fashion. AI can analyze this data 

to identify shifts in sentiment, public awareness, and concerns about health issues. For instance, a surge in mentions 

of certain health symptoms or diseases could signal an outbreak or an increase in risk factors. By incorporating this 

real-time feedback into mortality models, AI can provide timely predictions and insights, enabling proactive 

healthcare interventions and optimized resource allocation. 
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Moreover, the analysis of social media data can reveal broader societal trends and patterns that may indirectly 

affect mortality rates. For instance, changes in the frequency of certain keywords or topics might reflect shifts in 

cultural norms or public policies, which in turn could influence health outcomes. By harnessing the power of AI and 

social media data, we can gain a deeper understanding of the complex factors that shape human mortality, paving 

the way for more effective and targeted healthcare strategies. 

WEARABLE DEVICE DATA 

Wearable devices have emerged as valuable nontraditional data sources, offering a unique perspective into 

individuals' health status and physiological parameters. Smartwatches and fitness trackers, for instance, 

continuously monitor heart rate, blood pressure, sleep quality, and other crucial health metrics. This rich stream of 

real-time data provides AI algorithms with a wealth of information that can be mined for early signs of chronic 

diseases or health deterioration, which may be predictive of mortality. 

The integration of wearable device data into mortality models holds significant potential for actuaries and 

healthcare professionals. By analyzing patterns and trends in the collected data, they can identify high-risk 

individuals and develop targeted risk management strategies. For example, sudden changes in heart rate or sleep 

patterns might indicate underlying health issues that require prompt attention. Moreover, the widespread adoption 

of wearable devices has facilitated the seamless integration of these devices into our daily lives. The seamless flow 

of data from wearables to AI algorithms enables real-time monitoring of individuals' health status, allowing for 

proactive interventions and timely medical care. 

The aggregation of wearable device data across large populations further enhances the predictive power of 

mortality models. By analyzing patterns and correlations across thousands or even millions of users, AI can detect 

subtle changes or trends that might not be apparent in smaller datasets. This allows for more accurate predictions 

of mortality risks and the development of more effective healthcare strategies. 

Wearable devices represent a powerful tool for mortality modeling, providing real-time insights into individuals' 

health status and enabling the development of targeted risk management strategies. As the technology continues to 

evolve and the amount of data generated increases, the potential for wearables in mortality modeling will only 

grow. 

ENVIRONMENTAL DATA 

The intricate relationships between environmental factors and human health outcomes have long been recognized, 

but their integration into mortality models has been limited. However, with the advent of AI and its associated 

algorithms, we are now able to analyze vast amounts of environmental data to assess their impact on mortality 

rates. 

Factors such as air quality, temperature, and humidity play pivotal roles in determining the health and survival rates 

of individuals. High levels of air pollution, for instance, can lead to respiratory diseases and other health 

complications, ultimately increasing mortality rates. AI algorithms are capable of identifying regions or time periods 

with elevated pollution levels and correlating them with spikes in mortality rates. This analysis not only helps us 

understand the current situation but also enables us to forecast potential health risks in the future. 

Moreover, environmental factors like climate change and natural disasters have profound impacts on human health 

and mortality. AI-based models can incorporate real-time environmental data to assess the potential impact of 

these factors on mortality rates. This information is particularly valuable in regions that are vulnerable to 

environmental hazards, as it allows for proactive measures to be taken to mitigate potential health risks. 
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The integration of environmental data into AI-driven mortality modeling represents a significant step forward in 

enhancing our understanding of the intricate links between the environment and human health outcomes. As we 

continue to explore and harness the potential of nontraditional data sources, we can expect to see significant 

improvements in the accuracy and reliability of mortality models and forecasts. 

GENETIC DATA 

With the remarkable advancements in genomic sequencing technologies, it is now feasible to collect and 

meticulously analyze individuals' genetic information. This genetic data holds the key to identifying genetic markers 

that are predictive of mortality, offering a unique perspective into the intricate links between our genetic makeup 

and lifespan. 

AI algorithms, trained to detect and interpret these genetic markers, can seamlessly integrate this information into 

mortality models. This integration enables actuaries to make more precise predictions about individuals' lifespan 

and risk of dying, moving beyond traditional, generalized models towards a more personalized approach. 

Although the utilization of genetic data in mortality modeling is still in its nascent stages, its potential is immense. By 

harnessing the power of AI and genetic data, we can revolutionize the field of mortality modeling, providing more 

accurate and tailored predictions that can inform risk management, insurance policies, and healthcare decisions. As 

this area continues to evolve, we can expect to see significant advancements in the precision and reliability of 

mortality models, leading to improved outcomes for individuals and society at large. 

MOBILE PHONE DATA 

The widespread adoption of smartphones has resulted in a wealth of data being generated on individuals' daily 

activities, movements, and interactions. This data, which is constantly being tracked and recorded, offers a unique 

opportunity to gain insights into people's lifestyles and behaviors. 

AI algorithms can analyze this vast amount of mobile phone data to identify patterns in individuals' physical activity 

levels, sleep patterns, social interactions, and even exposure to environmental hazards such as air pollution. These 

insights provide a comprehensive understanding of the factors that may influence mortality rates. By incorporating 

these factors into mortality models, actuaries can make more accurate predictions about individuals' lifespan and 

risk of dying. 

The utilization of mobile phone data in mortality modeling has the potential to revolutionize the field by providing a 

more personalized and nuanced approach. It allows for a more comprehensive assessment of the impact of lifestyle 

factors on mortality, leading to improved predictions and risk management decisions. As the availability and quality 

of mobile phone data continue to improve, we can expect to see further advancements in the accuracy and 

reliability of AI-driven mortality models. 

ELECTRONIC HEALTH RECORDS  

Electronic Health Records (EHRs) represent a rich source of comprehensive medical information, encompassing 

patient diagnoses, treatments, and outcomes. The availability of such detailed data offers a unique opportunity for 

AI algorithms to identify patterns and associations between medical conditions, treatments, and mortality rates. 

By leveraging large-scale EHR datasets, AI can uncover hidden relationships and risk factors that may not be 

apparent through traditional statistical methods. This depth of analysis allows for a more nuanced understanding of 

the factors that influence mortality, enabling actuaries to make more accurate predictions and risk assessments. 
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Furthermore, AI's predictive capabilities can assist in predicting patient outcomes, optimizing treatment plans, and 

identifying high-risk individuals for targeted interventions. This personalized approach to mortality modeling not 

only improves the accuracy of predictions but also has the potential to revolutionize healthcare by enabling more 

targeted and effective interventions to improve patient outcomes and reduce mortality rates. 

ONLINE SEARCH DATA 

Search engines generate vast amounts of data on users' search queries, which offer a unique window into the 

public's health concerns and mortality-related topics. AI algorithms, with their ability to process and analyze vast 

datasets, can mine this search data to identify trends, patterns, and correlations between search queries and 

mortality rates. 

For instance, spikes in searches related to specific symptoms or diseases can serve as early indicators of potential 

outbreaks or increased mortality risks. By incorporating online search data into mortality models, AI can provide 

real-time monitoring and early warning systems for public health authorities. This allows for a more proactive and 

timely response to potential health crises, ultimately leading to improved public health outcomes and reduced 

mortality rates. 

The integration of online search data into AI-driven mortality modeling represents a significant step forward in 

harnessing the power of nontraditional data sources for improved mortality predictions and risk management. 

INTEGRATION OF NONTRADITIONAL DATA SOURCES INTO AI-BASED MORTALITY MODELS 

Integrating nontraditional data sources into AI-based mortality models requires a multidisciplinary approach. Data 

scientists and domain experts must collaborate to understand the nuances and limitations of each data source. 

Preprocessing techniques, such as data cleaning, normalization, and feature extraction are crucial in converting raw 

data into meaningful inputs for AI models. 

Furthermore, the selection of appropriate AI algorithms and techniques is essential. Machine learning algorithms, 

such as regression analysis, classification algorithms, and deep learning models can be tailored to leverage the 

unique characteristics of nontraditional data sources. Ensuring the reproducibility and validity of these models is 

also crucial for their widespread acceptance and adoption. 

CHALLENGES AND FUTURE DIRECTIONS 

On the one hand, the inclusion of these diverse data streams presents a remarkable opportunity for actuaries. It 

enables them to capture a much broader range of factors that influence mortality rates, ranging from social media 

sentiment to environmental conditions. This broadened scope not only leads to more accurate and comprehensive 

models but also offers insights into previously overlooked mortality drivers. 

However, this integration is not without its challenges. Nontraditional data sources often come with inherent noise 

and unstructured formats, necessitating sophisticated techniques for data cleaning, preprocessing, and feature 

extraction. This requires a significant investment in both time and resources, as well as a deep understanding of the 

nuances of each data source. 

Furthermore, the ethical and privacy implications of using personal data for mortality modeling are paramount. 

Ensuring data privacy and security, obtaining necessary permissions and consents, and maintaining transparency in 

data usage are all crucial considerations. This demands a robust data governance framework that balances the need 

for accurate modeling with the protection of individual privacy. 
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Despite these challenges, the potential benefits of leveraging nontraditional data sources are too significant to 

ignore. Future research in this field should focus on addressing the remaining challenges, such as data heterogeneity 

and incompleteness, and exploring new techniques for effective integration. Collaboration with relevant 

stakeholders, including domain experts and privacy advocates, is also crucial to ensure that the benefits of this 

integration are maximized while minimizing any potential risks. 

CONCLUSION 

The exploration of nontraditional data sources for AI-driven mortality modeling and forecasting has opened new 

horizons in the field of healthcare analytics. The integration of these diverse data streams has the potential to 

significantly enhance the accuracy and precision of mortality predictions, thereby improving healthcare planning 

and policymaking. The vast amounts of unstructured and real-time data available from nontraditional sources 

provide a wealth of information that can complement traditional mortality data. By leveraging the power of AI 

algorithms, we can capture and analyze these data to gain deeper insights into the complex factors influencing 

mortality rates. This, in turn, enables us to develop more robust and personalized models that can better predict 

and manage mortality risks. 

However, the integration of nontraditional data sources is not without its challenges. Data quality, privacy, and 

ethics are crucial considerations that must be addressed to ensure responsible and effective use of these data 

streams. It is essential to establish robust data governance frameworks that balance the need for accurate modeling 

with the protection of individual privacy. Collaborative efforts between healthcare professionals, data scientists, and 

policymakers are necessary to ensure that the integration of nontraditional data sources is done in a way that 

benefits all stakeholders. 

Despite these challenges, the potential benefits of leveraging nontraditional data sources for AI-driven mortality 

modeling and forecasting are too significant to ignore. With continued advancements in AI and data science, we can 

expect to see further improvements in the accuracy and reliability of mortality predictions. This, in turn, will lead to 

better healthcare outcomes, more efficient resource allocation, and more informed policy decisions. 

 

*     *     *     *     * 

 

Siyu Chen, FSA is a product pricing and risk management supervisor at Taiping Life Insurance. He can be reached at 

chensy1201@tpl.cntaiping.com.  

 

 

mailto:chensy1201@tpl.cntaiping.com
https://soa.qualtrics.com/jfe/form/SV_cTFAdgtTa9furBk?Code=ML257&Type=PR

