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Представлені матеріали пленарних та секційних доповідей V
Міжнародної науково-практичної конференції IT-професіоналів та
аналітиків комп’ютерних систем «ProfIT Conference», яка покликана 
розглянути актуальні напрямки розвитку інформаційних технологій в 
Україні і світі. В процесі доповідей здійснено обмін новими ідеями, 
отриманими теоретичними і практичними результатами наукових 
досліджень в області інформаційних технологій, прикладної математики і 
штучного інтелекту. Обговорено сучасний стан IT галузі в Україні та світі,
перспективні напрямки розвитку інформаційних технологій. 

Для науковців, викладачів, аспірантів, студентів, співробітників
наукових установ та IT компаній.

Матеріали подані мовою оригіналу (українська, англійська).
Редакційна колегія зберегла авторський текст без істотних змін, 

звертаючись до коректування в окремих випадках. 
Відповідальність за достовірність матеріалів несуть автори.

Посвідчення Державної наукової установи «Український інститут 
науково-технічної експертизи та інформації» № 10 від 9 січня 2023 р.
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CHALLENGES IN INTERPRETATION OF EPIDEMIC PROCESS 
SIMULATION MODELS RESULTS 

Tetyana Chumachenko, head of Epidemiology department 
Kharkiv National Medical University 

 
Infectious disease epidemics pose considerable threats to global public 

health. Computational modeling has become a cornerstone of epidemic 
preparedness and response, guiding decision-making and resource allocation. 
Specifically, epidemic process simulation models offer a theoretical framework 
for understanding disease dynamics, predicting future trends, and evaluating 
interventions. However, while these models provide substantial insights, their 
interpretation poses significant challenges. This abstract will critically analyze 
these challenges, discussing the issues related to model complexity, 
assumptions, calibration, validation, and communication. 

Epidemic models are inherently complex, involving numerous variables 
such as the infectious agent's characteristics, host population demographics, and 
environmental factors. However, this complexity can lead to models that are 
difficult to understand and interpret. Furthermore, models often make 
assumptions that oversimplify real-world conditions. For example, a common 
assumption is that populations mix homogeneously when, in reality, social 
interactions are far more intricate. Assumptions may also disregard factors like 
asymptomatic transmission, differing infection severities, or changes in behavior 
due to awareness of the epidemic. Misinterpretation or oversimplification of 
these assumptions can result in flawed epidemiological inferences. 

The process of calibrating models to match observed epidemic data and 
validating them against independent data sets is a challenging endeavor. 
Calibration involves estimating model parameters that cannot be measured 
directly, such as the basic reproduction number (R0) or the incubation period. It 
is a complicated task due to uncertainties in the observed data arising from 
underreporting or misdiagnosis. Model validation, on the other hand, tests 
whether the model's predictions align with independent data. The lack of 
suitable validation data, however, can hamper this process. 

Another critical challenge is communicating the results of epidemic 
models. Non-experts may misunderstand the model outputs, including 
policymakers or the general public. This misunderstanding can stem from 
misinterpreting statistical terms, such as 'confidence intervals' or 'probability 
distributions', or from misunderstanding the inherently probabilistic nature of 
predictions. Consequently, absolute certainties are often erroneously expected 
from model outputs, leading to confusion when real-world observations deviate 
from the predictions. 

Furthermore, there is a danger of over-reliance on a single model's results. 
In reality, no single model can fully capture the complexity of an epidemic. 
Therefore, it is essential to use a range of models, each with its assumptions and 
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limitations, and interpret their results collectively, a concept known as multi-
model inference or ensemble modeling. 

A pertinent example illustrating these challenges is the modeling of the 
COVID-19 pandemic. During the early stages of the outbreak, various 
institutions developed models to predict the pandemic's trajectory and inform 
public health strategies. However, these models diverged considerably in their 
predictions due to differences in their assumptions, such as the rate of 
asymptomatic transmission and the impact of non-pharmaceutical interventions. 
Furthermore, the calibration of these models was hindered by uncertainties in 
the observed data due to differences in testing strategies across countries, 
underreporting of cases, and misdiagnosis. Validating these models also posed 
challenges due to the lack of suitable independent data and the rapidly changing 
dynamics of the pandemic. The communication of the model outputs was 
another significant challenge. For instance, the Institute for Health Metrics and 
Evaluation (IHME) model prediction, which projected deaths in the United 
States, was frequently misinterpreted as a definitive forecast rather than a 
model-based estimate with a range of uncertainty. This misunderstanding led to 
criticism when the observed deaths deviated from the predicted number. This 
example underscores the complexities and difficulties in interpreting the results 
of epidemic process simulation models and the need for careful and clear 
communication of their outputs and limitations. 

Interpreting the results of epidemic process simulation models is a 
complex task. The intricate nature of these models, the assumptions they entail, 
the difficulties in their calibration and validation, and the communication 
challenges they present are significant hurdles to their practical use. 
Nevertheless, these models are vital tools in the fight against epidemics. 

Therefore, efforts should focus on refining these models, improving their 
calibration and validation, developing better strategies for communicating their 
results and educating policymakers and the public about their inherent 
uncertainties. In addition, ensemble modeling should be promoted, 
acknowledging the multifaceted nature of epidemics. Through these efforts, 
epidemic process simulation models can be harnessed more effectively to 
safeguard public health. 

 
 

* The study was funded by the National Research Foundation of Ukraine 
in the frame-work of the research project 2020.02/0404 on the topic 

“Development of intelligent technologies for assessing the epidemic situation to 
support decision-making within the population biosafety management”. 
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