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Abstrac

Purpose: Covid-19 virus is a major threat to the health and safety of people around the world. One of the key
components in dealing with this global threat is rapid and timely decision-making to control the epidemic of the disease,
so predicting the future trend of this disease in the world, including predicting deaths, can be useful for policy-making,
management and control of its prevalence. Therefore, the mortality rate caused by this virus has been predicted with grey
models in the world.

Methodology: This study examines the process of predicting mortality rates in the world using the theory of grey systems
models. Research data were collected from the World Health Organization website and predicted the number of deaths
in the world on a monthly basis by five methods: GM (1, 1), Verhulst Grey, DGM (1, 1), NGBM (1, 1) and FNGBM(1,
1). In order to evaluate the error of the models, the common error evaluation criteria MAE, RMSE and MAPE were
used.

Findings: By evaluating the model error, the prediction of the F-NGBM model (1, 1) in the category of excellent models,
the prediction values of the GreyVerhulst model are in the category of acceptable predictions and the rest of the models
are in the category of good predictions. Also, the F-NGBM (1, 1) model with MAE, RMSE and MAPE error values of
26989.54, 21533.94 and 7.21, respectively, is the most suitable model compared to the other methods. An estimated
250,958 deaths are estimated by the F-NGBM (1.1) model by the end of 2021, which may be the most appropriate value
among forecasting methods.

Originality/Value: Due to the lack of historical data and also a lot of uncertainty in the available data, it is necessary to
use approaches to dealing with uncertainty such as the grey system theory in predicting the mortality rate of this disease.
Various grey predictions estimate the mortality rate, which requires relatively less data than existing methods, and the
model error is much lower. The study also looked at the worldwide mortality rate and will be more comprehensive on
integrated global action.
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Tabe 1- Actual and predicted rates of death from coronavirus.
Date Actual Data GM(1,1) DGM(1,1) Grey Verhulst NGBM(1,1) F-NGBM(1,1)

2021/01/31 422909 422909 422909 422909 422909 422909
2021/02/28 302306 318908 318909 375260 316502 262380
2021/03/31 287457 321199 321201 453062 323585 322460
2021/04/30 373795 323507 323509 468492 326357 373265
2021/05/31 390673 325832 325833 413171 326750 366527
2021/06/30 263380 328173 328175 315610 325641 302979
330532 330533 215009 323512 269390
332907 332908 135014 320657 255655
335299 335300 80405 317269 299419
337708 337710 46359 313483 335655
340135 340136 26222 309395 309150

342579 342581 14679 305080 250958
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Table 3- Comparison prediction error of models.
Model/error type MAE RMSE MAPE
GM(1,1) 38377.68 45360.67 11.98
DGM(1,1) 3837791  45.60.67 11.98
Grey Verhulst 67997.26 86553.26 22.11
NGBM(1,1) 37324.38 44196.06  11.66
F-NGBM(1,1) 21533.94 26989.54 7.21
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