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Abstract  — This article shows the use of machine learning 

to predict the occurrence of deaths in the areas most 

affected by covid-19 in Peru, where the records of deaths 

during the pandemic are found reflecting the damage caused 

by this pandemic, according to a MINSA report in a 

standard format for analysis that contains all the detailed 

information of each person. The machine learning 

procedure is a method of data analysis that automates the 

construction of analytical models in which we will apply the 

decision tree where we will use the Python programming 

language to make the predictions of the deaths caused by 
covid-19 in the departments, and it will also help us to train 

the model for greater accuracy in obtaining expected results. 

In such a way, it can elaborate scenario predictions or 

initiate operations that are the solution for a specific task. 

As a case study, it was carried out in the 25 departments of 

Peru to analyze the departments with the highest mortality 

rates in our country. As a result of the study were that the 

departments of Lima, Piura, Huánuco, Ica have the highest 

rate of deaths by covid-19; this may be due to the biosecurity 

measures and social distancing; it is worth mentioning that 

to date they are the departments that have had more policy 

interventions in recent years. The results of this study may 
help the authorities to create prevention and sanitary 

control strategies by implementing rigorous measures in 

Peru.  
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I. INTRODUCTION 
The use of Machine Learning has proven to be 

outstanding for the last few decades as it is paramount in 

solving sophisticated and complex real-world problems, and 

we have now many studies done for the prediction of all 

types of diseases using Machine Learning. This prediction 

system is very useful in decision-making to manage the 

current scenario in terms of targeting early interventions for 

efficient control of different diseases [1]. 

Human life all over the world, this virus was first 

identified in a Chinese city called Wuhan developing 

symptoms such as pneumonia, severe respiratory and multi 

organic syndrome, and in a very short time, it spread all over 

the world, affecting thousands of people causing deaths 

every day [2]. Currently, the whole world is involved in 

discovering a vaccine against this virus; however, officially, 

there are 8 vaccines licensed for emergency use in various 

countries around the world [3]. Our purpose with this review 

is to contribute to the current crisis that consists in the use of 

Machine Learning ' to predict the occurrence of deaths of the 
departments most affected by covid-19 in Peru as they were 

very suitable in producing probabilities of being diagnosed 

by the COVID-19 virus, using very few variables for the 

prediction of results, these predictions originated using a 

gradient-boosting model built based on a decision tree (one 

of the ML techniques). The application of machine learning 

is proving to be very useful in monitoring and creating 

solutions, allowing the creation of better monitoring and 

support systems for professionals in the health and research 

sectors [4]. 

II. METHODOLOGY 

This section presents the methodology y that we will 

carry out for the procedure of occurrences of deaths in the 

departments most affected by covid-19 in Peru. In this way, 
we can keep order for the solution of the problem. Fig. 1 

describes the modules and stages involved in the 

construction of the methodology. It is possible to visualize in 

a general way the proposed model that we will follow step 

by step. 

 

https://ijettjournal.org/archive/ijett-v70i3p206
https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 Data science methodology for Machine Learning 

application 

A. From problem to approach 

a) Understanding the problem 

What problem needs to be solved? First of all, the 

solution must be established based on the objectives and 

know how to solve them. There are cases in which we 

already have knowledge that can help us to perform this 
stage quickly, but in other cases, it is necessary to investigate 

the many hours about the problem. At this stage, we ask 

ourselves, how can we measure the occurrence of covid-19 

deaths in certain areas? [5]. 

b) Analytical approach 

How do we use the data to solve the problem? When the 

problem is planned from the stakeholder's point of view. The 

next step is to bring the problem into the technical realm, that 

is, to present the problem in the data analysis argument. The 

role of a data scientist is to establish questions that help to 
propose a better approach to solving the problem. At this 

stage is an analytical proposition, for example, a model to 

predict the occurrences of death in the departments most 

affected by covid-19[6].  

B. Collection requirements 

a) Data Requirements 

What are the data needed to solve the question? The 

analytical solution requests data. Professionals in this field 

determine which characteristics are the most appropriate to 

define a proposal that works. It also depends on the domain 

and knowledge of the problem being addressed. At this stage 
is a careful representation of the data needed to represent the 

information [7]. 

b) Data Collection 

Where does the data come from, and how to obtain it? 

Data is the main resource to define the solution. Therefore, it 

is necessary to establish the sources and methods to collect 

them. The result of this stage is a precise description of the 

origin of the data and the strategy to collect them [7]. 

C. Understanding to preparation 

a) Data Understanding 

Is the data obtained sufficient to solve the problem? At 

this point, the data is analyzed with tools to understand the 

information we are using in detail. This allows us to 
understand what data is necessary for the model so that we 

can avoid information that is not necessary for the solution. 

At this stage is a technical representation of the acquired data 

[6]. 

b) Data Preparation 

Is it necessary to clean the data? The data to be used go 

through the cleaning process; in most cases, it is necessary. 

In stage is a data set prepared for use in the model [6]. 

D. From Modelling to Evaluation 

a) Model Preparation 
How do we view the data to find the answer? At this 

stage, the data is ready to be used in the model. At this stage, 

it is an analytical model based on the data obtained in the 

previous phase [6]. 

b) Evaluation of the Model 

Does the model solve the question, or does it need to be 

adjusted? It is necessary to evaluate the model to know if it 

meets its objective. This stage is a diagnosis of the results to 

know if new iterations of the previous stage are necessary 

[7]. 

c) Putting into Production 

Is the model effective? The model is shown to 

stakeholders. At the end of this stage, it is decided whether 

the solution can be used for the business [7]. 

d) Feedback 

Does the model require feedback for improvement? The 

model in production is evaluated to improve performance. At 

this stage, we seek to improve the model if it needs any 

changes [7]. 

III. CASE STUDY 

A. From Problem to Approach 
In this module, we previously defined the problem, and 

then we analyzed which approach is the right one to solve the 

problem. What is the best approach to solving the problem? 

The approach that aligns with the solution is a machine 

learning model to predict the occurrence of deaths in the 
departments most affected by covid-19 in Peru. Where we 

will handle predictive decision trees with which we will 

manage to distribute the observations according to their 

attributes and predict the value of the response variable. 

B. From Requirements to Collection 
In this module, we specify the data threshold, data types, 

and collection skills.  We define the data necessary for the 

proposal to work; therefore, it is very important to define the 
fields we are going to work with. The data is obtained from 
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the national open data page provided by MINSA, which 

validates that the information obtained is reliable for the 

model. Fig. 2 shows the source of the data. 

 
Fig. 2 covid-19 open data Ministry of Health-MINSA  

C. From Understanding to Preparation  
In this module, we manipulate the data to understand its 

use and then prepare the data if it needs to be cleaned for the 

model. In Fig. 3, we show how we run the file for 

visualization. 

 
Fig. 3 Execution of the Covid-19 deceased data 

Next, we present the header of the covid-19 deceased 

data with some values, as shown in Fig. 4. 

 

Fig. 4 Header of the Covid-19 deceased dataset. 

Here we show all the columns of the dataset for general 

visualization. As shown in Fig. 5. 

 

Fig. 5 Columns of deceased Covid-19. 

We also made a description of the data presented by 

columns, as we can see in Fig. 6. 

Fig. 6 Columns description view 

We now display the columns to verify that the data are 

not null. As shown in fig. 7. 

 

Fig. 7 View of the null data columns. 

We made a graph with scatter diagrams taking as 

variables date_death and declared_age, the scatter diagram 

will allow us to show how two variables are related to each 

other. In this way, we can study the relationships that exist 

between the two factors mentioned above. Its objective is to 
analyze and determine whether the variables are related to 

each other or how independent they are, as we can see in Fig. 

8. to understand in more detail and to be able to visualize the 

ages that are most affected by covid-19 in Peru. 

 

Fig. 8 Scatter plot of date of death and declared age 
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Analyzing Figure 8 in more detail, we can see that there 

is a positive correlation when there is a proportional 

relationship between the two variables, i.e., both variables 

increase or decrease at the same time. Therefore, we can say 

that the ages with the highest death rates from covid-19 in 
Peru are between 40 and 100 years of age. This is the most 

populated range in the scatter plot. 

Now we are going to make another graph of the 

evolution of the number of deaths in the departments of Peru. 

This type of graph allows us to represent the growth of cases 

of deaths. This graph is very interesting because it helps us to 

look at trends in a different way, especially in times of 

pandemic, to know how the behaviour and growth will be as 

we can see in Fig. 9. 

 

Fig. 9 Graph of deaths by the department 

Looking at the graph, we can see the growing trend of 

deaths due to covid-19 in Peru. It continues to grow. This is 

caused by many factors that increase the increase 

exponentially. Therefore, the authorities have to apply 

rigorous measures to reduce the impact of the current 

pandemic of covid-19 in Peru. 

D. From Understanding to Evaluation  

In this module, we visualize the number of deaths by 

covid-19 by department, which allows us to have an idea of 

how many deaths each department has. Now we show those 
obtained to have a better overview of the areas most 

affected by covid-19, as we can see in Fig. 10. 

 

 
Fig. 10 Shows the declared ages by age and sex 

Now we performed a crosstab between the age_declared 

variable and sex to have a more precise idea of which sex 

was most affected, as we can see in Fig. 11. 

 

Fig. 11 Description box 
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In this comparative chart, we can visualize the difference 

in the number of deaths between men and women. This 

indicates that men are more affected than women by covid-

19. In Fig. 12, we can see the graph. 

 

Fig. 12 Comparative table of male and female deaths due 

to covid-19 

In this graph, we show the representation in colours, male 

orange and female blue, suggesting that males are the most 

affected and confirmed deaths by covid-19. 

 

Fig. 13 Comparative graph of male and female deaths by 

covid-19 

E. From production start-up to retrofitting  
The model was successfully developed and met its 

objective and will be shown to stakeholders where they will 

evaluate the model. 

 

Fig. 14 Crosstab chart 

In Fig. 14, we performed a crosstabulation to perform 

the interpretation of the persons deceased by covid-19. 

Therefore, to predict that covid-19 deaths of the two 

genders, female and male, we distributed in two areas. 

Women: Deaths due to covid-19 with a total of 16,724. 

Males: Deceased by covid-19 with a total of 34,107. 

With the conclusion that our prediction presents with the 

deaths by covid-19 from the date 03/23/2020 to 03/24/2021 

by the case of deaths by covid-19 with a total of 16,724 

female deaths and 34,107 male deaths giving the sum of a 

total of 50,831 deaths. 

The feedback of the model in production is achieved by 

understanding the benefit of the model and its real impact, 

and this information is useful to improve it. The result of this 

stage is an analysis focused on the points to be improved. 

IV. RESULTS AND DISCUSSION 

A. From the case study 
In the case study about the use of Machine Learning to 

predict the occurrence of deaths in the departments most 

affected by covid-19 in Peru, an analysis of the schema and 

data of some of the tables necessary for its functionality was 

performed, being these verified and approved by the Scrum 

team. In comparison with other papers, which made a 
software design to locate the deceased by covid-19, to 

develop the solution, we worked with Python and its 

prediction libraries [7]. In this paper, what was proposed was 

to perform the software design with the Scrum steps and use 

different tools such as Trello. To achieve a structured design 

appropriate for the control and monitoring of users. 

B. Methodology 
When applying the agile Scrum methodology, end-users 

and the Scrum team, as the project progresses, the analysis 

becomes more complicated in terms of quality and usability 

[7]. The work done in the same workspace has a productivity 

of 74% and 62% in results [6]. The advantages of using this 

methodology are teamwork, customer satisfaction, constant 

changes, and frequent software deliveries [7]. On the other 

hand, many times the face-to-face conversation can be 

annoying for those people who are used to working 
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individually and without constant meetings. For the analysis 

of control and monitoring, one also has to employ data-

precision libraries, which project the risks that a variable x 

may have in the future by focusing on the programming and 

integration of the system [6]. At the same time, Scrum helps 
us with a more applied approach to people and the 

communication between them. 

V. CONCLUSION 
To conclude, the present research work tries to predict 

the cases of occurrences of the departments of deceased by 

the covid-19, where we show the most affected departments. 

Using machine learning, we made the predictions to know 

the cases of occurrence of deaths in the departments of Peru, 

of which the most affected departments are Lima and Piura. 

In addition, we also made comparisons on which gender was 

most affected, where we visualized that men are more 

affected by this pandemic. 

The data science methodology used has five modules, 

each of which has two stages. Which allowed us to follow a 

structure to solve the problem posed; in this way, the silver 

model helped the realization of the research to address the 
issue in an orderly manner. Being an essential part of 

achieving the expected results in this research and 

application of knowledge necessary for the realization of the 

expected predictions. 

For future research, the completion of this work is 

intended to contribute to further research in the future. At 

present, there is a lot of information for further research work 

on covid-19 predictions. For similar studies, it is proposed to 

continue to contribute to understanding in more detail the 

behaviour of the data left by the pandemic of covid-19. 
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