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ABSTRACTS

Employee attrition is a significant strategic concern for organizations as it directly impacts overall performance,
productivity, and long-term sustainability. High attrition rates can lead to increased costs in recruitment and
training, a loss of skilled and experienced employees, decreased morale among remaining staff, and disruptions
to critical business operations. In response to these challenges, many organizations are turning to predictive
analytics to anticipate employee turnover and implement effective retention strategies. This study proposes a
machine learning-based approach to predict employee attrition using the Logistic Regression algorithm. Logistic
Regression is chosen due to its effectiveness in binary classification tasks and its interpretability, which is
essential for human resource (HR) professionals when making data-driven decisions. To enhance the model’s
performance, the SelectKBest feature selection technique is applied in conjunction with the ANOVA F-test. This
method allows the identification of the most influential features contributing to attrition, helping reduce noise
and computational complexity while improving model accuracy. The IBM HR Analytics Employee Attrition &
Performance Dataset is used in this study. The dataset contains a variety of demographic and organizational
attributes such as age, monthly income, job role, tenure, and job satisfaction. The data undergoes a
comprehensive preprocessing phase that includes numerical transformation, encoding of categorical variables,
normalization, and the implementation of feature selection. By combining Logistic Regression with effective
feature selection, this research aims to deliver an accurate and interpretable predictive model. The results are
expected to help HR departments proactively identify high-risk employees and take strategic actions to reduce
attrition, ultimately supporting better workforce planning and organizational stability.
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INTRODUCTION
The Coronavirus Disease 2019 (COVID-19) pandemic has become the largest global health crisis in modern

history, causing significant impacts on social, economic and healthcare system aspects (Susilo et al. 2020).
COVID-19 s caused by Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) which was first identified
in Wuhan, China, in December 2019 (Yuliana 2020). The disease spread rapidly around the world and was
officially declared a global pandemic by the World Health Organization (WHO) on March 11, 2020 (Sohrabi et al.
2020). In Indonesia, the first case was announced on March 2, 2020, and soon all provinces reported cases of
infection. The government responded with various policies such as Large-Scale Social Restrictions (PSBB),
Enforcement of Restrictions on Community Activities (PPKM), and a national vaccination program (Pramana et
al. 2021). However, the effectiveness of these policies varied between regions, influenced by demographic,
geographic, and health system capacity differences (Susilo et al. 2022).

In designing a research methodology, the choice of approach greatly influences the direction and output of the
resulting analysis. Qualitative analysis is generally used to understand social phenomena in depth through
interviews, observations, and document studies, with a focus on meaning, context, and subjective experience.
This approach is narrative and does not prioritize numbers (Lewis 2015). Meanwhile, quantitative analysis
focuses more on processing numerical data, statistical measurements, and describing trends or patterns based
on structured aggregate data (John W 2017). In the context of COVID-19 studies, qualitative analysis is often
used to explore public perceptions of health policies or the social impact of the pandemic. In contrast,
guantitative analysis is used to observe case trends, calculate mortality and recovery rates, and compare
statistics between regions.

Several studies have shown that geographic characteristics and spatial differences contribute to variations in
mortality and cure rates, especially in countries with unequal distribution of health resources (Julija
Simpson,Viviana Albani, Bambra, and Brown 2021). Indonesia as an archipelago with varying levels of population
density and mobility is an important object to study in detail to reveal COVID-19 trends based on administrative
areas such as provinces (Putri 2020).

Departing from this background, this study aims to evaluate the dynamics of the death rate (Case Fatality
Rate/CFR) and recovery rate (CRR) due to COVID-19 nationally and between provinces in Indonesia during the
period 2020 to 2022. The approach used is quantitative descriptive analysis based on secondary data from open
statistical sources. By comparing CFR and CRR trends between provinces and analyzing the causes of disparities,
this study is expected to contribute to the formulation of health policies that are data-based and in accordance
with the needs of each region. This analysis can also serve as a basis for evaluating the sustainability of

Indonesia's health system in facing similar crises in the future.

METHODS
This study used a quantitative descriptive approach to evaluate the case fatality rate (CFR) and recovery rate

(CRR) of COVID-19 among provinces in Indonesia during the period 2020-2022. Data was obtained from open

sources on the Kaggle platform, including total cases, recovered cases, and deaths per year. Quantitative
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descriptive research is a type of research that aims to describe in detail, factually, and precisely about certain

facts and characteristics, as well as trying to reveal phenomena clearly (Helwig, Hong, and Hsiao-wecksler 2021).

Pengumpulan Data Perhitungan Indikatar
COviD -19 I:Iﬂlﬂ-]ﬂl?.ﬁ CFR dan CRR

Analiss Deskriptif

Visualiaasi Duta:
Tren nasional & Antar :

Grafik Batang & Peta

Inberpretasi &
Perryusunan hasil

Figure 1. Flowchart

This study begins with the collection of COVID-19 data in Indonesia during the period 2020 to 2022. The data
used includes the number of confirmed cases, recovered cases, and deaths per province. All data was taken from
the Kaggle platform, which provides official and open datasets, thus supporting the principles of transparency
and accountability in scientific research (covid19-indonesia @ www.kaggle.com n.d.).

After data collection, the next step is the calculation of two key epidemiological indicators, namely Case Fatality
Rate (CFR) and Case Recovery Rate (CRR). CFR is calculated by dividing the number of deaths due to COVID-19
by the total number of confirmed cases, while CRR is calculated from the number of recovered cases to total
cases. This indicator is widely used in epidemiological studies as a basis for evaluating the risk of death and the
success of patient handling (Zhao, Tao, and Zhang 2021).

Furthermore, descriptive analysis of CFR and CRR data was carried out, both nationally and between provinces.
This approach aims to identify patterns of distribution and spatial variation of mortality and cure rates.
Descriptive analysis is considered appropriate for describing phenomena without conducting inferential testing,
and is widely used in studies of the inequality of pandemic impacts between regions (Tu et al. 2020).

The results of the analysis were then expressed through data visualization in the form of bar charts and
distribution maps developed using Tableau software. This visualization facilitates the interpretation of
comparisons between regions and shows trends of change from year to year. Previous studies have shown that
visual representations are very effective in conveying complex information about public health to policymakers
(Carter, A., Nguyen, C. N., & Huynh 2020).

The final step in this method is the interpretation of results and the preparation of conclusions. The visualized
data are thoroughly analyzed to formulate findings and recommendations. This interpretation is important as a
basis for developing health policies that are evidence-based and tailored to the conditions of each region, as

emphasized in the data-driven public health approach (Mahendradhata, Y. 2021).

RESULTS AND DISCUSSION
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The analysis focused on two key indicators, the Case Fatality Rate (CFR) and Case Recovery Rate (CRR), as
measures of the severity and success of COVID-19 response in different provinces in Indonesia over the period
2020 to 2022. These two indicators are important to see how the pandemic impacts differently across regions,
as well as to assess the capacity of local health systems to respond to the crisis. To strengthen understanding,
the analysis is accompanied by Tableau-based graphical visualizations and thematic maps, which facilitate the
identification of spatial and temporal patterns. Through this approach, the discussion is directed towards
geographical disparities in caseloads, recoveries and deaths, and how these can inform the development of area-

based health strategies (Khazanchi, R., Evans, C. T., & Marcelin 2020).
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Figure 2. Statistics of COVID-19 Cases in Indonesia by Province
Figure 2 shows the distribution of total cases, recoveries and deaths from COVID-19 across all provinces in
Indonesia during 2020-2022. Nationally, there were 6.4 million cases with more than 6.2 million recoveries and
157,000 deaths. Provinces in Java - such as DKI Jakarta, West Java, Central Java, and East Java - recorded the
highest number of cases and deaths, while regions outside Java such as Gorontalo, West Papua, and North
Maluku showed much lower caseloads. This disparity shows that population density, high mobility and pressure
on the healthcare system greatly affect the severity of the pandemic in a region. In addition, variables such as
hospital capacity and speed of data reporting also influence the results of each province. These findings are in
line with the literature showing that pandemics exacerbate geographical disparities in health systems,

particularly in developing countries (Rijanta.R 2020).
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Figure 3 illustrates the comparison of Case Fatality Rate (CFR) between provinces in Indonesia during the period

2020-2022. There is a striking disparity in the distribution of fatality rates. The province with the highest CFR is

East Java (73.4%), followed by Central Java (70.05%) and Lampung (65.97%). In contrast, West Kalimantan

(10.77%), Papua (15.86%) and North Kalimantan (18.27%) recorded the lowest CFRs. This pattern shows that

provinces in Java, which also recorded the highest number of cases, face a much greater mortality burden than

other regions. This is most likely influenced by the high population density, limited capacity of health facilities,

and potential delays in case management. Previous studies have shown that a surge in caseloads in an already

overcrowded system can worsen quality of care and increase mortality, especially if not accompanied by

increased medical capacity (Seet et al. 2021). These findings reinforce the importance of area-based strategies

in pandemic response, especially in resource allocation and strengthening referral systems in provinces with

high mortality risk.
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Figure 4. Case Cure Rate (CRR) Data

Figure 4 shows the case recovery rate (CRR) of COVID-19 by province in Indonesia. This data reveals significant

variation between regions, with the lowest CRR recorded in Bangka Belitung Islands (9.66%), East Java (9.72%),

and Central Java (10.21%). In contrast, Papua (47.61%), North Sulawesi (27.29%), and Lampung (22.67%) were

the highest in terms of recovery rates. This pattern shows an inverse relationship between CRR and Case Fatality
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Rate (CFR) in some provinces, especially in Java, which recorded high CFR but very low CRR. This phenomenon
may indicate severe pressure on the health system, delays in medical treatment, and constraints in reporting
and recording the recovery status of patients. A study by (Abdullatif Khafaie and Rahim 2021) states that
calculation methods and reporting time greatly affect the accuracy of CFR and CRR estimates, especially in
developing countries with suboptimal health reporting systems. Therefore, improving health data management

systems and post-infection patient monitoring is essential, especially in areas with high caseloads.

Figure 5. Geographical condition of case distribution

Figure 5 presents a map of the geographical distribution of COVID-19 cases in Indonesia based on color intensity,
where dark red areas indicate the highest concentration of cases. It is clear that Java Island, especially the
provinces of West Java, DKI Jakarta, Central Java, and East Java, is the center of the pandemic burden, marked
by the darkest color. Meanwhile, regions outside Java such as Kalimantan, Sulawesi, Maluku and Papua show
lighter colors, reflecting a relatively lower number of cases. This spatial distribution corroborates previous
findings of geographical disparities in the impact of the pandemic in Indonesia. Factors such as high population
density, rapid urbanization, and intense intercity mobility are believed to be the main drivers of making the Java
region the epicenter of the virus spread. For example, research by (Widiawaty et al. 2022) shows that COVID-19
cases are statistically closely related to population density, urbanization, and commuting workers at the
provincial level in Indonesia. Therefore, this kind of spatial mapping is very important, not only as a means of
visualization, but also as a basis for area-based policy making that is adaptive to local risks.

While this article provides a comprehensive overview of COVID-19 mortality and recovery trends in Indonesia,
there are some limitations that should be noted in the interpretation of the results. The approach used is
descriptive quantitative without inferential tests, limiting the ability to draw causal relationships between the
variables analyzed. The data used is annual aggregate data, which is unable to represent daily or weekly
dynamics that better reflect fluctuations in case distribution in detail. In addition, the quality of the data is highly
dependent on reporting from each region, which is not necessarily consistent and accurate, which can affect the
validity of the analysis results. The main indicators used, Case Fatality Rate (CFR) and Case Recovery Rate (CRR),
also do not consider other important variables such as patient age, comorbidities, hospital capacity, and speed

of medical treatment, which also affect mortality and recovery rates. These limitations mean that the results of
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the analysis do not fully capture the complexity of factors that influence disparities between regions. Therefore,
the results of this study should be viewed as an initial basis for further in-depth and comprehensive studies with

more diverse approaches and more detailed data.

CONCLUSION
This study illustrates that the COVID-19 pandemic impacted unevenly across provinces in Indonesia during 2020

to 2022. Provinces in Java experienced much higher caseloads and deaths than other regions, while some regions
outside Java showed better recovery rates. These differences reflect inequalities in the health system,
population density, and regional preparedness for the pandemic. Therefore, future efforts need to consider the
specific conditions and needs of each region. Future research is recommended to use more detailed data and
consider other factors such as population age, health facilities, and socioeconomic conditions to better

understand the causes of these differences.
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