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Abstract: This research paper compares Excel and R language for data analysis and concludes that R language is
more suitable for complex data analysis tasks. R language’s open-source nature makes it accessible to everyone, and
its powerful data management and analysis tools make it suitable for handling complex data analysis tasks. It is also
highly customizable, allowing users to create custom functions and packages to meet their specific needs. Additionally,
R language provides high reproducibility, making it easy to replicate and verify research results, and it has excellent
collaboration capabilities, enabling multiple users to work on the same project simultaneously. These advantages make
R language a more suitable choice for complex data analysis tasks, particularly in scientific research and business
applications. The findings of this study will help people understand that R is not just a language that can handle more data
than Excel and demonstrate that r is essential to the field of data analysis. At the same time, it will also help users and

organizations make informed decisions regarding their data analysis needs and software preferences.
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1. Introduction

Data analysis is important in many fields, from business and finance to healthcare and social sciences. Two
popular tools for data analysis are Microsoft Excel and R language. Excel is a widely used spreadsheet software
that allows users to perform basic data analysis tasks such as sorting, filtering, and basic statistical analysis.
Excel is commonly used in finance, accounting, and other business-related fields to manage data and create
reports. For example, in sales Excel can be used to track sales data, calculate commissions, and analyze sales
trends "', On the other hand, R is a programming language used for statistical computing and graphics. It is
open-source software that provides a wide range of statistical and graphical techniques for data analysis .
R is widely used in academic research, healthcare, and social sciences, among other fields. For example, in
healthcare, R is used to analyze patient data and develop predictive models for diseases .

Data analysis is the process of examining data to extract meaningful insights and conclusions. It involves
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various techniques such as data cleaning, visualization, and statistical analysis. An example is the specific
application of data analysis in predicting climate change. Experts analyze data related to temperature, rainfall,
and atmospheric conditions. This allows them to identify patterns and trends that help them understand how the
climate is changing over time. Then, this collected information can be used to develop policies and strategies
to mitigate the effects of climate change. Such as reducing greenhouse gas emissions and increasing the use of
renewable energy. So, data analysis aims to make informed decisions based on the insights extracted from data.
Furthermore, data analysis has become increasingly important in today’s world due to the exponential growth of
data generated by various sources such as social media, online transactions, and scientific research. The ability
to analyze and interpret data effectively provides a competitive advantage in many fields. It helps businesses
to make informed decisions, governments to develop policies, and researchers to discover new insights. As a
result, the demand for professionals with skills in data analysis has grown tremendously. Learning data analysis
skills can open up numerous career opportunities in a wide range of industries. In conclusion, data analysis is a
crucial tool for understanding complex data and making informed decisions based on the insights gained.

In the context of data analysis, Excel and R language have different strengths and limitations. Excel is a
useful tool for simple calculations and data manipulation tasks. However, it has limitations when it comes to
handling large datasets and performing advanced statistical analysis. In contrast, R language offers numerous
advantages over Excel. R can handle large datasets and is highly customizable, allowing users to create
and modify functions to meet their specific needs. Moreover, R offers a wide range of statistical tools and
techniques that are not available in Excel, making it a preferred tool for complex data analysis tasks.

Therefore, this paper aims to compare the applications of Excel and R language in data analysis,
highlighting the unique advantages of R language. We will explore the differences in their capabilities, ease of
use, and the types of analyses they can perform. We will also provide specific examples of R’s applications in
various fields to illustrate its usefulness in data analysis. Overall, our analysis will show that R language is an

indispensable tool for data analysts and researchers, offering unmatched capabilities that Excel cannot match.

2. Literature review

Excel and R are the two most commonly used tools for data analysis. While Excel is widely used in
business and academia, R has gained popularity as a powerful open-source tool for statistical analysis and
data visualization. In Google Scholar, JSTOR, and ScienceDirect, the keywords searched include: “R.,”
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“data analysis,” “statistics,” “modeling,” “simulation,” “visualization,” and “practical applications” to

find essays on topics related to the characteristics and problems of the R language. Through “excel,” “data
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analysis,” “operability,” “experimentation,” and “transparency,” we searched for essays on topics related to
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the characteristics and problems of the R language. The keywords “excel,” “data analysis,” “operability,”
“experimentation,” and “transparency” were used to search for essays on the characteristics and problems of
Excel in practice in specific projects. The literature search focused on articles published in the last 10 years.
This topic focuses on the advantages and disadvantages of using R and Excel in data analysis. It is more
important and indispensable than Excel in the field of data analysis. In the article, the topic is divided into four
directions: the advantages of R, the disadvantages of R, the advantages of Excel, and the disadvantages of

Excel.

2.1. Advantages of the R language
In the document “Creating and Deploying an Application with (R) Excel and R” it is shown and explained
how R can be used to extend the statistical analysis and data visualization capabilities of Excel. For example,
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R can be used to perform advanced statistical analyses not available in Excel, such as multivariate analysis and
machine learning. This means that the R language has greater flexibility and scalability to provide more and
more advanced analysis methods for complex data analysis tasks that Excel cannot perform “. As well, R can
also be used to create custom data visualization tools not available in Excel, such as interactive visualizations
and heat maps. This gives data analysts more freedom to visualize data to better demonstrate the characteristics
and patterns of data .

“Applied Spatial Data Analysis with R” discusses the use of R for spatial data analysis, highlighting
the fact that R analysis visualizes spatial data (including GIS and remote sensing data) with key advantages.
First of all, R has powerful data visualization capabilities in spatial analysis. R language provides two-
dimensional and three-dimensional mapping and interactive graphics, which help users create detailed maps
and visualizations . Secondly, R’s extensive statistical techniques include spatial autocorrelation, spatial
regression, and spatial interpolation, which analyze complex spatial datasets and extract meaningful insights.
This literature discusses custom functions and algorithms for spatial data analysis in the R language, and
“Creating and Deploying” again highlights the flexibility and extensibility of the r language. Also, since the R
language itself is in the form of code, R provides a highly reproducible environment for spatial data analysis,
which is essential for scientific research. R’s ability to produce reproducible results ensures that findings can be
validated and replicated by other researchers ",

“The R Project in Statistical Computing” presents the idea that R has a wide range of advanced statistical
methods. The ability of the R language to perform survival analysis is emphasized, and it is used to model the
time before an event occurs. This type of analysis is not available in Excel and is commonly used in medical
research and other fields. This literature also provides an example of custom data visualization in R, showing

how heat maps can be used to visualize gene expression data ',

2.2. Disadvantages of the R language

In “R Through Excel: A Spreadsheet Interface for Statistics, Data Analysis, and Graphics,” the authors mention
that the learning curve for R is steeper than for Excel. This may be a disadvantage for some users. R requires
users to write code, which can be intimidating to those unfamiliar with programming "'*'. Despite these potential
drawbacks, its ability to perform advanced statistical analysis and create custom data visualizations makes it a

valuable tool for data analysts "\,

2.3. Advantages of Excel

In their paper “R Through Excel,” Heiberger and Neuwirth point out that Excel is widely used and known, and
many users are already familiar with its interface and functionality. In addition, Excel is relatively easy to use,
especially for simple data analysis and visualization, and provides a range of built-in functions and tools that
allow users to quickly manipulate and visualize data without requiring extensive knowledge of coding . For
example, Excel offers a range of chart types and customization options that allow users to easily create simple
data visualizations .

In “Creating and Deploying an Application,” the authors likewise cite Excel’s broad usability and user-
friendliness. In addition, Baier points out that Excel has built-in tools and features that allow users to quickly
perform basic data analysis tasks, and while the performance is not as advanced as R, it still can handle basic
data analysis. such as filtering, sorting, and charting. The authors place special emphasis on Excel’s charting
capabilities, noting that Excel’s chart types are easy to use and can help convey insights about data clearly and

concisely .
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2.4. Disadvantages of Excel

“It’s easy to Produce Chartjunk™ highlights several limitations and challenges associated with using Excel
for data visualization. Although Excel offers a range of chart types and customization options, using the tool
to create effective, content-rich visualizations can be difficult. One of the main limitations is the tendency
for users to create “chartjunk,” or cluttered and confusing visualizations that do not effectively communicate
the underlying data. This can be a particular challenge with Excel, as it offers users a large selection of chart
types, formats, and labels. In addition, Excel’s default settings and formatting options can lead to misleading
or ineffective visualizations. For example, Excel’s default 3D chart type can distort data, making it difficult to
interpret accurately. Similarly, default color schemes and formatting options may not be appropriate for all data
types or user needs, especially for users with color vision deficiencies "'

Guerrero points out in “Excel Data Analysis” that although Excel can be a useful tool for data analysis,
modeling, and simulation. However, it has some limitations that may make it less effective than more advanced
tools such as R. One of the main limitations is Excel’s limited ability to handle large data sets. While Excel
can handle medium-sized data sets, it can become slow or unstable when working with data sets containing
thousands or millions of rows. This can limit the types of analyses and models that can be performed using
Excel, especially for complex or computationally intensive tasks. In addition, Excel’s data cleaning and
preparation capabilities may be limited, and users may need to supplement Excel with other tools or techniques
to effectively clean and prepare their data for analysis. Finally, Excel’s built-in statistical and modeling
capabilities may be limited compared to more advanced tools such as R. While Excel offers a range of statistical
functions and chart types, these may not be sufficient to perform more complex modeling tasks or perform

advanced statistical analysis .

3. Discussion

When using Excel, most of the work can be done with a mouse click and you can access various tools in
different places within the interface. So, Excel is very easy to use, but working with data in Excel is very time-
consuming and the processes have to be repeated monotonously if you take on a new project. When using R,
all operations are done in code. The data is loaded into memory and then a script is run to study and process
the data. This tool may not be user-friendly, but it offers several benefits. Conceptually, R is easier to use.
When working with multiple columns of data, you can see all the data even though you are only working on
a single task. With R, on the other hand, the data is all in memory and can only be seen by pulling it up. If a
data transformation or calculation is being performed, the user works with a subset of the relevant columns or
rows, while all other data remains in the background. This makes it easier to focus on the task at hand. After
completing the task, it can be saved in a data frame that contains only the required column or row data. Once
the user has built the correct data set, the current problem can be solved. This may seem insignificant, but it is
actually very beneficial.

With R, the same operations can be easily repeated for other data sets. Since all data is processed and
studied in code, it is easy to perform the same operation on a new data set. With Excel, most operations are
performed with a mouse click, which is a good user experience, but it is time-consuming and tedious to repeat
operations on new data. R simply loads a new data set and runs the script again.

In fact, working with code also makes it easier to diagnose and share analysis results. When using Excel,
most of the analysis results are memory-based (pivot table here, formula editor on another table). In R, on the
other hand, all operations are performed by code, at a glance. If an error is being fixed, users know exactly
where to do it, and if they need to share analysis results, they can simply copy and paste the code. When looking
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for help online, users can specify exactly what data they are using and ask specific questions. In fact, most of
the time, when asking questions online, people just post the exact code to solve the problem.

Project organization in R is much simpler. In Excel, a series of tables and possibly multiple workbooks
need to be prepared and named appropriately, and the file names must not be duplicated. Project notes are
kept in separate files. Conversely, R project organization uses a separate folder where everything that has been
processed is placed, including cleaned data, exploratory charts, and models. This structure makes it easy to
understand and locate, providing convenience for others collaborating on the project. Any data can be loaded
into R. Regardless of where or how the data is stored, R can load CSV files, read JSON, perform SQL queries,
or extract data from websites. Even big data can be processed in R via Hadoop.

R is a complete toolset that uses data packages. R is more useful than Excel when it comes to analyzing
data. R can be used to perform data management, classification, and regression, as well as to process images
and perform all other operations. With over 5,000 packages currently available, R can handle any type of data "'’
One of the most useful features of R is its excellent data visualization. With ggplot2, you can quickly create as
many charts as you need and adjust them to the shape of the chart itself. And ggplot2 can also create many more
types of charts '*. For example, it is not possible to create a scatter plot matrix with Excel, but R can create

such a matrix very easily.

4. Conclusion

According to the above discussion in the literature, the advantages of the r language in the field of data analysis
far outweigh the advantages of Excel. The only disadvantage of the human language is that it is difficult to
learn, while Excel has a lot of hard conditions that are not enough (Figure 1). Therefore, the R language has
absolute advantages over Excel in data analysis. In conclusion, this research paper compares data analysis
in Excel and R language and proves that R language is more suitable for complex data analysis tasks. the
open-source nature of R language makes it accessible to all and its powerful data management and analysis
tools make it suitable for handling complex data analysis tasks. In addition, the R language offers high
reproducibility capabilities, making it easy to replicate and validate findings, and it has excellent collaboration
capabilities, enabling multiple users to work on the same project simultaneously (Figure 1). The results of this
study underscore the importance of considering an organization’s specific data analysis needs when choosing
between Excel and the R language ”. While Excel is a useful tool for simple data analysis tasks, it has
limitations when working with large data sets and performing advanced statistical analysis. In contrast, R offers
unparalleled capabilities for complex data analysis tasks and can be customized to meet specific needs. Overall,
the comparison of Excel and R language in this research paper demonstrates the importance of using the right
tools to get the job done. For simple data analysis tasks, Excel may be sufficient, but for more complex tasks,
the R language is essential. This research paper is intended to help data analysts and researchers make informed
decisions about their software preferences, and we hope it will contribute to advancing the field of data analysis.
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Figure 1. Comparative analysis of R language and Excel
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