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Abstract

Forecasting is the prediction of current and future events using data from past events. The goal of
forecasting is to minimize the forecast error so as to provide a greater level of confidence. In the context
of the COVID-19 pandemic, forecasting the number of cases can help anticipate spikes in cases so that
preparations can be more mature and the impact can be minimized. Forecasting methods can be
divided into three general classifications, namely qualitative, time series, and causal methods. Time
series methods are divided into statistical and machine learning methods. Machine learning methods
are better at forecasting because they can accommodate non-linear and complex relationships between
inputs and outputs. One of the machine learning methods used is the decision tree, which is a
prediction model in the form of a tree structure or hierarchy. Decision tree is a data processing way to
predict the future by building classification and regression models in the form of a tree structure. In
this study, decision tree classification is used to forecast positive cases of COVID-19 in Indonesia using
the Python programming language.
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INTRODUCTION

Forecasting or commonly referred to as forecasting is the prediction of an event in the present
and future data using data on past events [1]. Forecasting is an important medium in a design or
planning to produce effective and efficient results [2]. Forecasting has the goal of minimizing the error
in forecasting activities (forecast error) which is usually measured by mean square error, mean
absoulute error, and so on. Minimizing the error in forecasting can provide a greater level of
confidence [3]. Through forecasting, the Indonesian government can consider policy preparation in
dealing with future covid-19 cases [4]. The emergence of the Covid outbreak at the end of 2019 which
is an infectious disease and can attack the respiratory organs which is very deadly in China. This
infectious disease was first discovered in Wuhan, Hubei Province spreading rapidly throughout China
and around the world [5]. On March 11, 2020, Covid-19 was officially designated by WHO (World
Health Organization or World Health Organization) as a pandemic, which means that the Corona
Virus has spread rapidly to various countries around the world [6].

Indonesia as a developing country with the 4th largest population in the world could receive a
huge impact from COVID-19 if the pandemic is not handled properly and lasts long [7]. Indonesia's
healthcare capacity and number of tests are inadequate, while a total lockdown is not possible. The
government and hospitals need to anticipate a surge in the number of cases to avoid a surge in deaths
like in Ttaly [8]. Forecasting the number of COVID-19 cases can help anticipate the surge of cases so
that preparations can be more mature and minimize the impact [9], [10]. COVID-19 can spread
through respiratory droplets produced when a person coughs, sneezes, talks or breathes. Common
symptoms include fever, cough, shortness of breath, fatigue, and impaired taste or smell. Some cases
can develop into serious illnesses, such as pneumonia, and can lead to death, especially in vulnerable
people such as the elderly and those with pre-existing medical conditions

There are three classifications of forecasting methods in general, namely qualitative, time series
and causal methods [11]. Time series forecasting methods are divided into two, namely statistical and
machine learning methods [12]. Statistical methods use statistical approaches, such as linear
regression, and exponential smoothing [13]. Machine learning methods are algorithms that allow
users to find and describe structural patterns in data, so that by using the structural patterns in the
data, machine learning performs forecasting of future data [14]. Compared to traditional statistical
methods, machine learning methods perform better forecasting because they can accommodate non-
linear and complex relationships between inputs and outputs [15].

Classification is the process of finding models or functions that explain or distinguish concepts
or classes of data, with the aim of being able to estimate the class of an object whose lab is unknown.
there are several methods contained in data mining classification, including decision trees, neaural
networks, k-Nearest Neighbor Classifiers, Case-Based Reasoning and genetic algorithms. One of the
most popular and easy to interpret classification methods is the decision tree. This method is one of
the functional data mining methods that uses a tree representation to determine classification rules.
Decision tree is a flowchart structure that resembles a tree, where each internal node indicates a test
on the attribute, each branch represents a class or class distribution [16].

A decision tree is a prediction model using a tree structure or hierarchical structure. The concept
of a decision tree is to convert data into decision trees and decision rules [17]. The Decision Tree
method is one way of data processing in predicting the future by building classification and regression
models in the form of a tree structure. Decision Tree is a visual model to enable understanding of the
structured, gradual and rational decision-making process. In the decision tree diagram the structured
decision-making process can be seen visually [18].

Decision tree is the most popular classification method used. Apart from being relatively fast to
build, the results of the model built are easy to understand. In the decision tree there are 3 types of
nodes, namely: (a) Root Node is the topmost node, at this node there is no input and can have no
output or have more than one output. (b) Internal Node is a branching node, in this node there is only
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one input and has a minimum of two outputs. (c) Leaf node or terminal node is the final node, in this
node there is only one input and has no output [19]. In this study, Classification decision tree is used
to forecast positive cases of Covid-19 in Indonesia. With the software that will be used, namely Python

METHODS

In classification techniques, there are several classification algorithms that can be used,
including: decision tree, rule based, neural network, support vector machine, naive bayes, rough set,
and nearest neighbor. One of the most commonly used data mining classification techniques is the
decision tree. A decision tree is a flowchart structure that resembles a tree, where each internal node
signifies a test on an attribute, each branch represents the test result, and the leaf nodes represent
classes or class distributions. The flow in a decision tree is traced from the root node to the leaf node
that holds the class prediction for that instance. Decision trees are easy to convert to classification
rules. Decision tree techniques are easier to use, for several reasons:

a) Compared to a JST or Bayesian classifier, a decision tree is easy for humans to
interpret/handle.

b) While JST training can take a lot of time and thousands of iterations, decision trees are efficient
and appropriate for large data sets.

¢) Algorithms with decision trees do not require additional information other than that contained
in the training data (i.e., domain knowledge of distributions in the data or classes).

d) Decision trees show good classification accuracy compared to other techniques.

Transform data into decision trees and rules.

DATA v4 Decision Tree _ Rule

Figurel. The Concept of Decision Tree
The concept of decision tree data, namely:
a) Data is expressed in tabular form with attributes and records.
b) Attributes express a parameter that is made as a criterion in tree formation.
¢) Attributes have values called instances.

RESULTS AND DISCUSSION
Figures 2 and 3 show the model comparison between the target data and the assumed data on

the total spread of COVID-19 cases in Indonesia. The blue line shows the total number of people
infected with COVID-19, the orange line shows the total number of active people.
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Figure 2. Graph of total target covid-19 cases
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Figure 3. Assumption graph of total covid-19 cases
Figures 4 and 5 show the model comparison between the target data and the assumption data
for the total spread of COVID-19 cases in Indonesia. The blue line shows the total number of people
infected with COVID-19, the orange line shows the total number of people who died from COVID-
19.
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Figure 4. Graph of target total covid-19 cases
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Figure 5. Assumption graph of total covid-19 cases

Figures 6 and 7 show the model comparison between the target data and the assumed data on
the total spread of COVID-19 cases in Indonesia. The blue line shows the total number of people who
recovered from COVID-19, the orange line shows the total number of people who died from COVID-

19.
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Figure 6. Graph of total target covid-19 cases
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Figure 7. Assumption graph of total covid-19 cases

CONCLUSION

Based on the results of the analysis using the Decision Tree method, it can be concluded that

the results of the assumption data resemble the target data, where the target graph and the assumption
graph have a similar distribution graph, namely the peak of the spread of the highest covid-19 cases in
Indonesia is in 2022. So it can be said that the Decision Tree method is effectively used for forecasting
covid-19 cases in Indonesia.
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