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Abstract - In this piece of work, the ANN approach was applied to analyze daily new COVID-19 cases in Kenya. The 

employed data covers the period 1 January 2020 to 31 December 2020 and the out-of-sample period ranges over the period 

1 January 2021 to 31 May 2021. The residuals and forecast evaluation criteria (Error, MSE and MAE) of the applied ANN 

(12, 12, 1) model indicate that the model is stable in forecasting daily new corona virus cases in Kenya. The results of the 

study indicate that daily COVID-19 cases are likely to increase from 80 cases around 1 January 2021 up to an equilibrium 

point of 1500 new daily cases around 6 March 2021. Therefore the Kenyan government is encouraged to continue 

enforcing WHO guidelines on prevention and control of COVID-19. 
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I. INTRODUCTION 

        The COVID-19 pandemic was discovered in December 2019 in Wuhan City of China and the virus then spread to all the 

regions of the World in a manner that shocked humankind as they had not seen a pandemic of such magnitude (Wang et al, 2020; 

Wang et al, 2020; Read et al, 2020; Wang, 2020; Tang et al, 2020; CDC, 2020; Nyoni et al, 2020). The pandemic was and is still 

characterized by high morbidity and mortality, collapse of several business entities, and restricted movement of people, goods and 

services. Several countries locked down their countries as a panic response to the ferocious pandemic which was causing high 

fatality and spreading like the Amazon veld fire. Most confirmed cases and fatalities were reported in Europe and North America 

(Quaife et al, 2020). By the 4th of August 2020 there were more than 18.3 million cases and 694,000 deaths reported worldwide 

(Dong et al, 2020). The first COVID-19 case in Kenya was reported on the 13th of March 2020 and the government then ordered 

closure of schools on the 15th of March 2020. Mitigatory measures which were put in place included suspension of international 

flights, mandatory quarantine of returnees, closure of bars, temporary ban on social gatherings, restriction on opening of 

restaurants, and nationwide curfew from 7PM to 5AM (Dong et al, 2020). WHO guidelines were followed in order to limit the 

spread of the virus. The objective of this paper is to model and forecast daily COVID-19 case volume (Daily new cases) in Kenya 

using the artificial neural network approach. The multilayer perceptron was applied in this study and the model is composed of 3 

layers which are connected by acyclic links called connection weights (Arora et al, 2020; Nyoni et al, 2020; Kaushik & Sahi, 

2018; Yan et al, 2018; Fojnica et al, 2016; Quazi et al, 2015; Yan et al, 2006; Zhang, 2003; Kishan, 1997; Patterson, 1995). The 

results of this piece of work are envisioned to reveal the future trends of daily COVID-19 case volume and assist in the assessment 

of the impact of COVID-19 mitigatory measures.  

II. LITERATURE REVIEW 

Table 1: Review of Literature 

Author (s) Study period Method Findings 

Ye &Yang (2020) 13February 2020 to 

23March 2020 

-ARIMA 

-Uncertain ARMA model 

The uncertain time series 

analysis was more 
appropriate for predicting 

the cumulative number of 

confirmed COVID-19 

cases in China. 

Mohamed et al (2020) 21January 2020 to FPASSA-ANFIS The model has a high 

ability to predict the 
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18February 2020. number of confirmed cases 

within ten days. 

Lounis & Bagal (2020) February – July, 2020 SIR model Peak of epidemic in 

Algeria will be reached on 

September 8, 2021, and 

the total infected persons 

will exceed 800000 cases 
at the end of the epidemic 

Nyoni et al (2020) 1 January 2020 to 31 

October 2020 

ANN model Daily COVID-19 cases in 

China; will continue to rise 

over the out-of sample 

period 

Rezki (2020) February – April, 2020 Logistic growth regression 
model 

Peak of the pandemic is 10 
April 2020 

III. METHODOLOGY 

       The Artificial Neural Network (ANN) will be applied in this study. It has the capability of learning from any data-set to 

describe the nonlinear and interaction effects with great accuracy. Arguably, explicit guidelines exist for the determination of the 

ANN structure hence the study applies the popular ANN (12, 12, 1) model based on the hyperbolic tangent activation function.   

Data Issues 

       This study is based on daily new cases of COVID-19 in Kenya for the period 1 January – 31 December 2020. The out-of-

sample forecast covers the period January 2021 – May 2021. All the data employed in this paper was gathered from the World 

Bank.  

IV. FINDINGS OF THE STUDY 

ANN Model Summary   

Table 2: ANN model summary 

Variable R 

Observations 354 (After Adjusting Endpoints) 

Neural Network Architecture:  

Input Layer Neurons 12 

Hidden Layer Neurons 12 

Output Layer Neurons 1 

Activation Function Hyperbolic Tangent Function 

Back Propagation Learning:  

Learning Rate 0.005 

Momentum 0.05 

Criteria:  

Error 0.375800 

MSE 1724.313919 

MAE 29.745965 
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Residual Analysis for the Applied Model 

 

Figure 1: Residual analysis 

In-sample Forecast for R 

 

Figure 2: In-sample forecast for the R series 

Out-of-Sample Forecast for R: Actual and Forecasted Graph 

 

Figure 3: Out-of-sample forecast for R: actual and forecasted graph 
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Out-of-Sample Forecast for R: Forecasts only 

Table 3: Tabulated out-of-sample forecasts 

Day/Month/Year Forecasted daily COVID-19 cases 

01/01/21 80.1076 

02/01/21 130.4603 

03/01/21 91.4092 

04/01/21 66.2744 

05/01/21 119.8959 

06/01/21 163.3457 

07/01/21 174.3096 

08/01/21 142.6520 

09/01/21 103.4902 

10/01/21 113.8416 

11/01/21 101.7849 

12/01/21 149.6634 

13/01/21 153.5633 

14/01/21 186.2446 

15/01/21 173.7846 

16/01/21 121.9140 

17/01/21 117.9511 

18/01/21 131.4094 

19/01/21 159.4721 

20/01/21 191.3520 

21/01/21 207.3736 

22/01/21 208.1208 

23/01/21 142.8006 

24/01/21 143.6528 

25/01/21 156.2210 

26/01/21 191.9158 

27/01/21 245.1837 

28/01/21 282.2046 
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29/01/21 263.5177 

30/01/21 190.1039 

31/01/21 175.0635 

01/02/21 214.1730 

02/02/21 268.1429 

03/02/21 373.8555 

04/02/21 461.4612 

05/02/21 433.4113 

06/02/21 304.5563 

07/02/21 258.6111 

08/02/21 373.6805 

09/02/21 551.4106 

10/02/21 661.8148 

11/02/21 551.0217 

12/02/21 516.0991 

13/02/21 614.0267 

14/02/21 572.1251 

15/02/21 616.0927 

16/02/21 474.4173 

17/02/21 837.4468 

18/02/21 711.3834 

19/02/21 923.2801 

20/02/21 728.1456 

21/02/21 943.8979 

22/02/21 952.7962 

23/02/21 885.7517 

24/02/21 1261.3016 

25/02/21 1241.9217 

26/02/21 1395.0989 

27/02/21 893.0852 

28/02/21 1242.5837 
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01/03/21 1273.6469 

02/03/21 1494.9804 

03/03/21 1416.4648 

04/03/21 1444.0062 

05/03/21 1460.5490 

06/03/21 1497.7347 

07/03/21 1504.1697 

08/03/21 1493.9750 

09/03/21 1502.3078 

10/03/21 1504.6821 

11/03/21 1507.5968 

12/03/21 1507.7666 

13/03/21 1507.8888 

14/03/21 1507.7933 

15/03/21 1508.1348 

16/03/21 1508.1870 

17/03/21 1508.0931 

18/03/21 1508.0535 

19/03/21 1508.0874 

20/03/21 1508.1124 

21/03/21 1508.0993 

22/03/21 1508.0911 

23/03/21 1508.0848 

24/03/21 1508.0857 

25/03/21 1508.0865 

26/03/21 1508.0857 

27/03/21 1508.0846 

28/03/21 1508.0848 

29/03/21 1508.0852 

30/03/21 1508.0851 

31/03/21 1508.0849 
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01/04/21 1508.0849 

02/04/21 1508.0849 

03/04/21 1508.0849 

04/04/21 1508.0849 

05/04/21 1508.0849 

06/04/21 1508.0849 

07/04/21 1508.0849 

08/04/21 1508.0849 

09/04/21 1508.0849 

10/04/21 1508.0849 

11/04/21 1508.0849 

12/04/21 1508.0849 

13/04/21 1508.0849 

14/04/21 1508.0849 

15/04/21 1508.0849 

16/04/21 1508.0849 

17/04/21 1508.0849 

18/04/21 1508.0849 

19/04/21 1508.0849 

20/04/21 1508.0849 

21/04/21 1508.0849 

22/04/21 1508.0849 

23/04/21 1508.0849 

24/04/21 1508.0849 

25/04/21 1508.0849 

26/04/21 1508.0849 

27/04/21 1508.0849 

28/04/21 1508.0849 

29/04/21 1508.0849 

30/04/21 1508.0849 

01/05/21 1508.0849 
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02/05/21 1508.0849 

03/05/21 1508.0849 

04/05/21 1508.0849 

05/05/21 1508.0849 

06/05/21 1508.0849 

07/05/21 1508.0849 

08/05/21 1508.0849 

09/05/21 1508.0849 

10/05/21 1508.0849 

11/05/21 1508.0849 

12/05/21 1508.0849 

13/05/21 1508.0849 

14/05/21 1508.0849 

15/05/21 1508.0849 

16/05/21 1508.0849 

17/05/21 1508.0849 

18/05/21 1508.0849 

19/05/21 1508.0849 

20/05/21 1508.0849 

21/05/21 1508.0849 

22/05/21 1508.0849 

23/05/21 1508.0849 

24/05/21 1508.0849 

25/05/21 1508.0849 

26/05/21 1508.0849 

27/05/21 1508.0849 

28/05/21 1508.0849 

29/05/21 1508.0849 

30/05/21 1508.0849 

31/05/21 1508.0849 
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       The main results of the study are shown in table 1. It is clear that the model is stable as confirmed by evaluation criterion as 

well as the residual plot of the model shown in figure 1. It is projected that daily COVID-19 cases are likely to increase from 80 

cases around 1 January 2021 up to an equilibrium point of 1500 new daily cases around 6 March 2021. 

V. CONCLUSION & RECOMMENDATIONS 

       The Kenyan government responded well to the COVID-19 pandemic (Quaife et al, 2020), however; the government still has a 

lot of work to do in ensuring that all vulnerable groups of the society get assistance , both financial and medical assistance in this 

COVID-19 era. The results of the study indicate that daily COVID-19 cases are likely to increase from 80 cases around 1 January 

2021 up to an equilibrium point of 1500 new daily cases around 6 March 2021. Hence the government should continue enforcing 

WHO guidelines on prevention and control of COVID-19 and encourage its citizens to get vaccinated in order to achieve herd 

immunity. 
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