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Abstract: In December 2019, the Novel Coronavirus became a global epidemic. Because of COVID-19, all ongoing 

plans had been postponed. Lockdowns were imposed in areas where there was an excessive number of patients. 

Constantly locking down areas had a significant negative influence on the economy, particularly on developing and 

underdeveloped countries. But the majority of countries were locking down their areas without making any assumptions 

where some were successful and some were failures. In this situation, this paper presents a novel approach for 

determining which parts of a country should be immediately placed under lockdown during any pandemic situation 

while considering the lockdown history at the time of COVID-19. This work makes use of a self-established dataset 

containing data from several countries of the world and uses the successful presence of lockdown in that area as the 

target attribute for machine learning algorithms to determine the areas to keep under lockdown in the future. Here, the 

Random Forest algorithm has provided the highest accuracy of 92.387% indicating that this model can identify the 

areas with an impressive level of accuracy to retain under lockdown. 

 

Index Terms: Pandemic, Lockdown, Coronavirus, Machine Learning, Prediction 

 

 

1.  Introduction 

Coronavirus disease (COVID-19) is an infectious disease caused by a coronavirus that was discovered in 2019 [1]. It 

was originally detected in Wuhan, Hubei, China [2] in December 2019. On November 17, 2019, the first confirmed case 

was discovered in Hubei [2]. 

A coronavirus is a virus that causes severe acute respiratory syndrome (SARS) and is known as SARS-CoV [3]. The 

novel coronavirus strain is thought to have originated in bats or pangolins, according to many health specialists [3]. Fever, 

tiredness, cough, and shortness of breath are all common symptoms of this illness. Loss of smell and taste are two new 

symptoms that have recently been discovered. Until June 2022, about 553 million confirmed cases were found, with 528 

million patients recovered and 6.3 million deaths [4]. To stop the spread of coronavirus, various protective measures were 

suggested. The essential precautions were to wash hands, keep a safe distance, use masks, stay at home, and avoid 

touching eyes, nose, and mouth. Different areas of the world were being kept under lockdown indefinitely to keep people 

at home and preserve social distance. Without a doubt, the world economy was ruined by this seizure [5]. However, most 

areas were being enclosed without undertaking any statistical analysis, which was putting more pressure on the 

population of that region. People were losing their jobs, and those who were not being paid off were unable to attend 

office [5]. According to the International Monetary Fund (IMF), the number of citizens out of work in the United States 

had increased from 3.7 percent to 10.4 percent [6], which was a cause for alarm. According to their infected, death, and 

recovered patients, some locked-down regions should not be taken under lockdown, and even Sweden fought the 

coronavirus without any lockdown [7]. Though some benefits of lockdown have been mentioned in [8], still lockdown 

was not an ultimate solution for many regions of the world. 

Over 1,780,000 articles have been published on the COVID-19 issue during the pandemic. Forecasting, Diagnosis, 

Environmental Dependencies, Surveys, and Screening are the most common uses for machine learning-based models [9, 

10, 11]. Almost every article has focused on how to set up a lockdown and how to fix this issue. As a result, there are few 

machine learning models on how and where to set lockdown during any pandemic. Hence, this paper deals with the 
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major objective of providing a novel approach for deciding which regions of a country should be immediately kept under 

lockdown during any pandemic while taking into account the lockdown perspective during COVID-19. 

The rest of the paper is organized as follows: Section II discusses the literature review. The materials and methods 

of this work are explained in Section III. The result analysis and discussions are presented in section IV. Finally, section 

V concludes the paper. 

2.  Literature Review 

A. Cole et el. [12] have proposed two steps-based models for determining the impact of lockdown where the first 

step uses machine learning and the second step uses the Augmented Synthetic Control Model. Their full system reveals 

the impact of lockdown on air pollution and Health. They have indicated that the reduction of the concentration of NO2 

could have saved 10,822 deaths in China. But their model does not provide any suggestion on whether to set a lockdown 

or not. E. Alvarez et el. [13] have suggested a SIR epidemiology model (Susceptible (S), Infectious (I), and Recovered 

(R)) that controls the fatalities by minimizing the cost of the lockdown. Still, the authors could not provide any solution 

on which areas should be taken under lockdown.  

Another work on the lockdown’s impact in Wuhan has been carried out in [14]. The authors have analyzed the data 

collected from the local and international stage to demonstrate the positive impact as a result of the lockdown. The 

suggested model has measured a scenario of COVID-19 cases before and after setting the lockdown. Their findings have 

suggested that the outbreak of COVID-19 had almost diminished within 2 to 4 days after imposing a lockdown 

throughout China. But their model could not introduce any way to enforce lockdown for any specific region. 

More specific work has been conducted in [15] to identify the effect of the lockdown during COVID-19 in Germany. 

The authors have utilized rich data collected from a German helpline service center. They have targeted determining the 

mental and health-related issues or contacts during the lockdown. Their findings have indicated that the helpline contacts 

raised by almost 20% in the first week of lockdown while decreasing after the third week. They have concluded that the 

help-seeking was due to loneliness, anxiety, and suicidal ideation rather than any financial problem. But in the end, their 

model could not suggest any solution to reduce the lockdown duration or determine any area to release the lockdown. 

A similar kind of works have been proposed in [16-18] while targeting finding the mental health condition of young 

people, adult people, and students, respectively during the lockdown. Authors of [16] have carried out their study on 389 

young people while throwing multiple questionaries towards them. They have concluded that most of them suffered from 

depression which is 55% higher than the pre-pandemic situation. On the other hand, authors of [17] have conducted their 

study on 100 participants while targeting six factors namely, family, sleeping problems, worrying about the future, anger, 

lack of emotional support, and fear of receiving bad news. The authors have resulted that the participants showed a level 

of stress and anxiety of 90%, 86%, 85%, 83%, 79%, and 72%, respectively for those six factors. The authors of [18] have 

focused on the mental health indicators and social network interactions of students during the pandemic. They have 

concluded that almost 39.2% of students became victims of the lockdown. Though these studies included the impact of 

lockdown on a variety of people, still could not provide any solution for determining the areas to keep under lockdown 

during any pandemic. 

In this situation, an architecture is required to determine which areas should be placed under lockdown and which 

should not, considering any epidemic condition. To achieve so, this paper considers the lockdown history of the COVID-

19 pandemic. Based on this consideration, the author proposes  Machine learning-based approach to find out a solution in 

determining the areas to put under lockdown. Initially, a dataset was employed that included the name of the region, 

information on infected, death, and recovered patients, the area of the particular region, the population of the region, and 

lastly the successful existence of lockdowns in those places during the COVID-19 pandemic. Areas having a presence of 

successful lockdown have been labeled with a 1 and those without have been labeled with a 0. Finally, several Machine 

learning algorithms have been applied to them to determine whether or not to keep the lockdown.  

3.  Materials and Methods 

This section provides a detailed overview of the proposed architecture in four subsections. Fig.1. shows the system 

model of this novel approach. Here, a dataset has been employed by collecting data from several countries and the 

successful presence of lockdown in those areas has been set as the target attribute for the machine learning algorithms. 

Then the machine learning algorithms are applied to the dataset to determine the areas which should be kept under 

lockdown to stop the spread of any pandemic. 
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Fig. 1. System model of the proposed architecture 

A. Data Collection 

The dataset has been created manually by collecting data from [4] since the necessary dataset is novel in terms of the 

prediction task. The dataset has been created using statistics from several regions of the world. The produced dataset has 

seven features, including i) the name of the region, ii) the number of infected, iii) death, iv) recovered patients in that 

region, v) the population, and vi) the area of that region and vii) the target feature, which is the successful presence of 

lockdown on that region. The data in the dataset contains 10000 data entries till July 2022 assembled from 100 different 

countries. Table 1 shows the sample dataset with seven features. Moreover, the raw data has been checked multiple times 

to remove duplicate ones. 

Table 1. Sample  dataset 

Region 
Name 

Infected Deaths Recovered Area Population Success/Failure 

Arizona 79215 1632 9715 113990 7278717 success 

Colorado 30705 16510 4502 104093 5758736 failure 

Delhi 118645 3545 97693 1484 18980000 success 

B. Dataset Preparation 

Since the numerical numbers used for the attributes are huge, processing them takes a long time. That is why they 

must be normalized and maintained at a value between 0 and 1. Here, min-max (min = 0 and max = 1) normalization has 

been applied to perform data normalization. Some derived attributes have been recalculated from the single-valued 

attributes because the dataset was manually collected by the author. For example, the Density, DtoInf, and RtoInf 

attributes were calculated from currently present attributes (area, population, infected, death, and recovered patients) 

from the dataset where they refer to the ratio of people to the area of a certain locality (Density = Population/Area), the 

ratio of death patients to infected patients (DtoInf = Death/Infected), and the ratio of recovered patients to infected 

patients (RtoInf = Recovered/Infected), respectively. Finally, the target attribute has been converted to 1 and 0 based on 

the success or failure of the lockdown, respectively. The success and failure have been assigned based on the 

investigation [19] of the success rate of lockdown in a specific area. The dataset contains an equal number of samples 

(5000 and 5000) for these two classes (success and failure) to remove biasedness. Table 2 represents the mid version of 

the dataset after inserting the derived attributes. 

Table 2. Derived  dataset 

Region 

Name 
Infected Death Recovered Area Population Success/Failure DtoInf RtoInf Density 

Arizona 79215 1632 9715 113990 7278717 1 0.0206 0.122 63.853 

Colorado 30705 16510 4502 104093 5758736 0 0.538 0.116 55.322 

Delhi 118645 3545 97693 1484 18980000 1 0.029 0.823 12798.38 

C. Dataset Separation 

The modeling of a prediction algorithm demands some predefined data. Most often, the majority of data from the 

dataset is used to train the model, while the rest is used to test the model. The dataset used in this proposed architecture 

has been initially divided into 70/30 percent measurements for training and testing, respectively. However, these 

percentages have been tuned numerous times with shuffled data each time, and the portion of the dataset that has been 

included previously has not been used again to achieve randomness. 
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D. Machine Learning Algorithms 

One of the prominent disciplines of artificial intelligence (AI) is machine learning (ML), and it is due to its 

algorithms through which AI has progressed. Its applications are spread from prediction to classification in the fields of 

humanitarian aid to medical discipline. Prediction can be done through a variety of machine learning algorithms. The 

entire proposed architecture has been developed using five different machine learning algorithms. They are explained as 

follows. 

1) Logistic Regression 

One of the famous machine learning algorithms is Logistic Regression (LR) which is frequently used for classifying 

binary datasets with yes/no events. Considering an example of a dataset containing statistics about patients' COVID-19 

infection status. Since there are just two possible outcomes in this scenario, whether a patient is infected or not, LR does 

well with this type of case. Contrary to linear regression, the outcome of LR is limited to a small number since it does not 

hold the behavior of continuous value as the outcome [20]. Hence, the following equation is used for LR tasks. 

 

𝑙𝑜𝑔 (
𝑝

1−𝑝
) = 𝛽0 + 𝛽                                                                                 (1) 

 

Since the dataset of the proposed architecture contains the target feature as success (1) or failure (0) which can be 

referred to as a binary classification, one of the categories of LR namely, Binary Logistic Regression (BLR) has been 

used to predict the outcome. 

2) Support Vector Machine 

Support Vector Machine (SVM) is a well-known machine learning algorithm that can be used for both classification 

and regression. The basic idea in SVM is to build hyperplanes in the data space that can be used to split a dataset into the 

required classes. To split the dataset, two hyperplanes are constructed and the ultimate target is to optimize the distance 

between them. For higher-dimensional data, the kernel trick [21] is used to convert them into an acceptable format, 

making the classification task easier. One of the kernel trick equations is as follows: 

 

                    𝐾(𝑥, 𝑧) =< ∅(𝑥), ∅(𝑧) >                                                                           (2) 

 

where the data points are 𝑥, 𝑧 € 𝑋, and a map is ∅: 𝑋 → ℜ . 

Since, in the proposed architecture’s dataset, there are one target attribute and three variables (DtoInf, RtoInf, and 

Density), based on these three variables, two classes of the target attribute have been predicted, namely whether 

lockdown should be applied or not. 

3) K-Nearest Neighbor 

K-Nearest Neighbor (KNN), one of the most prominent supervised machine learning algorithms, renders the use of 

the similarity-based classification technique. This method assigns the newly incoming data points to any class depending 

on how closely they reflect the existing data points by applying the following equation: 

 

  (∑ (|𝑥𝑖 − 𝑦𝑖|)𝑞𝑘
𝑖=1 ))

1/𝑞
                                                                             (3) 

 

This approach can be used for regression and classification tasks, simultaneously while the second one is typically 

used most. KNN is known as a non-parametric algorithm and a lazy learner algorithm since it makes no assumptions 

about the underlying data and does not immediately apply how much it has learned from the validation set to the newly 

arrived data points, respectively. In this proposed architecture, the KNN algorithm has worked admirably and finally 

achieved the highest accuracy for 26 neighbors. 

4) Decision Tree 

Another commonly used machine learning algorithm is the Decision Tree (DT), which is a tree-structured classifier. 

Morally, the internal nodes of the tree represent the dataset's used features, while the adjacent branches indicate the rules 

for deciding which path the algorithm should take to reach the target. The leaf nodes are the actual decisions that follow 

the decision branches from the root to the leaf. There are several methods for constructing a decision tree, but the basic 

idea is calculating entropy and information gain, or the Gini index. The path with higher information gain or a lower Gini 

index is chosen as a feature node. This proposed architecture has established a DT with 22 leaf nodes which are the target 

for the decision placement in lockdown settling. 

5) Random Forest 

Random Forest (RF), like the other mentioned algorithms, is a spectacular classification algorithm based on the 

ensemble learning method. A combination of decision trees can be used to define an RF. The theory behind RF is that a 
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collection of advisors' decisions is better than a single decision. Here, multiple decision trees are used to draw a final 

decision. Initially, the dataset is divided into sub-datasets and each decision tree is given a sub-dataset to work with. 

Finally, the decisions for a particular data are submitted to a voting method. Among multiple voting mechanisms, average 

voting is the most commonly used voting mechanism, which averages the decisions made by different decision trees. In 

this proposed architecture, multiple trees have been generated to achieve a better result, and hence the maximum result 

has been achieved with 24 trees, and they are referred to as n_estimators. Like DT, RF calculates the importance of a 

feature by applying the following equation. 

 

             𝑅𝐹 𝑓𝑖𝑖 =  
∑ 𝑛𝑜𝑟𝑚 𝑓𝑖𝑖,𝑗𝑗 € all trees

𝑇
                                                                         (4) 

 

Here, each term can be defined as follows. 

 

 𝑅𝐹 𝑓𝑖𝑖 = the importance of the feature from all trees 

 𝑛𝑜𝑟𝑚 𝑓𝑖𝑖,𝑗 = the normalized feature importance for i in tree j 

 𝑇 = total number of trees 

4.  Result Analysis and Discussions 

A. Experimental Measurements 

The experimental result has been carried out on the dataset that has been discussed earlier. From the dataset, 70% of 

the data has been used for the training purpose of the algorithms and the rest has been reserved for testing the model. The 

performance measurements of the proposed architecture have been reported based on precision, recall, f1-score, and 

accuracy on both the training and testing set. 

B. Experimental Setup 

In this research, five major machine learning algorithms have been applied, namely Logistic Regression (LR), 

Support Vector Machine (SVM) K-Nearest Neighbor (KNN), Decision Tree (DT), and Random Forest (RF). All the 

algorithms have been run on Kaggle online platform with Python language. The experiment has been conducted on a 

Desktop machine (CPU: Intel Core i5 @ 3.10 GHz and RAM: 12 GB) in Windows 11 OS environment. 

C. Performance Evaluation 

The performance of the proposed architecture has been evaluated from different angles. Fig.2. presents the 

confusion matrices of five machine learning algorithms with their highest accuracy for three different percentages of 

testing data (20%, 25%, or 30%) as of table 4. From the figure, it is observed that the Random Forest (RF) algorithm is 

outperforming the rest of the algorithms. Though LR is more accurately classifying the data of the first class but fails to 

classify the data of the second class thus showing a fall in accuracy to 55.56%. Hence, RF is the best performer to finalize 

the areas which should be kept under lockdown. 

 

 

Fig. 2. Confusion matrices of machine learning algorithms 
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Fig. 3. Matric comparison of machine learning algorithms 

Fig.3. represents the comparison of precision, recall, f1-score, and accuracy of the five algorithms where RF is 

topping the board again. Even though in some instances, other algorithms are producing impressive results, RF is still 

considered superior to them in terms of overall measurement. 

Table 3 illustrates the accuracy values of the applied algorithms on both the training set and testing set. It is 

observed that most of the algorithms except SVM perform well enough on the training set. But RF shows better 

comparative results on the training set and testing set. 

Table 3. Accuracy comparison on training/testing set 

 

 

 

 

 

 

There is an impact of the size of the training and testing set on the accuracy of a machine learning algorithm. Table 4 

represents the comparison of accuracy for the mentioned machine learning algorithms by varying the size of the training 

and testing set. From this table, it is observed that the maximum accuracy achieved for RF in the case of <70/30> 

indicating that the moderate training set can provide a better result. Other algorithms like LR, SVM, and KNN are 

showing their best result in different cases. 

Table 4. Accuracy comparison by varying training/testing set size 

 

 

 

 

 

 

 

 

 

SL. Algorithm 

Name 

Testing Set 

Accuracy 

Training Set 

Accuracy 

1 LR 0.55 0.60 

2 SVM 0.56 0.52 

3 KNN 0.63 0.84 

4 DT 0.81 0.99 

5 RF 0.92 0.98 

Training/Testing Set Size Algorithm Accuracy (%) 

70/30 

LR 55.566 

SVM 56.522 

KNN 63.333 

DT 81.245 

RF 92.387 

75/25 

LR 60.870 

SVM 56.522 

KNN 65.217 

DT 78.261 

RF 86.957 

80/20 

LR 38.889 

SVM 55.556 

KNN 66.667 

DT 77.778 

RF 72.222 
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From the above scenarios, it has been observed that the RF algorithm outperforms other algorithms in every possible 

cases. For the case of <70/30>, RF has displayed a maximum accuracy of 92.387% with an n_estimator value of 24. By 

varying the value of n_estimator, the accuracy of RF can be varied also. Initially, the accuracy was increasing 

periodically, but as soon as the n_estimator’s value reached 24, the accuracy started to decrease and finally saturated at a 

level. Fig.4. illustrates the accuracy measurement of RF for different cases of n_estimator that ensures that a balanced 

n_estimator’s value can generate a better result. 

 

 

Fig. 4. Accuracy measurement of RF in different n_estimators’ value 

This proposed architecture provides an impressive result for different aspects of performance evaluation. Finally, 

table 5 represents a comparative study of this proposed architecture with a recent existing framework developed in [22]. 

The proposed architecture provides more standard datasets, and usability than [22] and has a better comparative result 

than it in different aspects that declare the reliability of the proposed approach. 

Table 5. A comparative study of proposed architecture with [22] 

 

 

 

 

 

 

5.  Conclusion 

Since several countries updated their lockdown mechanisms during the coronavirus outbreak, some did so 

successfully and some did not. This proposed architecture determines precisely the regions to lock down in any pandemic 

event taking into account the history of lockdowns during COVID-19. In this paper, measurements from different angles 

have been shown while considering precision, recall, f1-score, and accuracy, varying the training and testing set size, etc. 

These measurements ensure the advancement of this work more than the previous ones and indicate the justification of 

this work. Since the Random Forest (RF) algorithm employs multiple voting mechanisms from several trees, it has 

produced more impressive results than the rest of the algorithms. Though the author has attempted to cover all the aspects 

of this issue through the proposed architecture, there are still certain areas where it can be refined in the future. 
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