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Analysis of Mpox outbreak in Nigeria based on uncertain Logistic growth
model

CHEN Lili, DING Chunxiao "
(School of Mathematical Sciences, Liaocheng University, Liaocheng 252000, Shandong, China)

Abstract: The Mpox epidemic is affected by various uncertain factors. In order to deal with the uncertainty in the process of Mpox
transmission, the uncertain Logistic growth model is used to analyze and forecast the the severa Mpox epidemic in Nigeria, where
the Mpox epidemic is severe. Firstly, the cumulative confirmed cases of Mpox published by the Nigeria Center for Disease Control
and Prevention are sorted out, and the scatter plot of the data is illustrated. Next, an uncertain Logistic growth model is established.
Also, parameter estimation, residual analysis and hypothesis test are carried out for the above model. Finally, the forecast values of
the cumulative number of confirmed Mpox cases in Nigeria are given, and 95% confidence intervals are obtained. Besides, the
feasibility of the model is verified by cross-validation method and the direct comparison among observed values, forecast values and
confidence intervals. This study provides some theoretical support for the prevention and control of Mpox epidemic and policy
formulation in Nigeria.

Key words: uncertainty theory; uncertain regression analysis; uncertain Logistic growth model; Mpox outbreak in Nigeria
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Fig.1 Cumulative confirmed cases of Mpox in Nigeria from January 2022 to January 2023
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Fig.2 Residual plot of Logistic growth model
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Fig.3 Comparison of observed, fitted logistic growth model and forecasts of the cumulative number of
confirmed cases in Nigeria
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Fig.4 Residual plot of the uncertain Logical growth model
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Table 1 Forecast values and confidence intervals from January 29 to March 5
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