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<h3><span style="color: #000000"><strong>Introduction: Understanding Data Frames and Lists in

R</strong></span></h3>

<p><span  s t y le= "co lo r :  #000000"> In  the  dynamic  env i ronmen t  o f  <a

href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

programming</a>, effective data manipulation hinges on mastering fundamental data structures.

The two most dominant structures are the <a href="https://en wikipedia.org/wiki/Data_frame"

t a r g e t = " _ b l a n k "  r e l = " n o o p e n e r " > d a t a  f r a m e < / a >  a n d  t h e  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a>. A <a href="https://en.wikipedia.org/wiki/Data_frame" target="_blank"

rel="noopener">data frame</a> is optimized for tabular data, similar to a database table or

spreadsheet, requiring all columns to have the same length but allowing different data types (e.g.,

n u m e r i c ,  c h a r a c t e r ,  l o g i c a l )  a c r o s s  c o l u m n s .  C o n v e r s e l y ,  t h e  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> structure offers unparalleled flexibility, serving as a generic container

capable of holding heterogeneous R objects, including matrices, functions, complex model outputs,

or even entire <a href="https://en.wikipedia.org/wiki/Data_frame" target="_blank"

rel="noopener">data frame</a>s, all within a single, ordered structure.</span></p>

<p><span style="color: #000000">While the <a href="https://en.wikipedia.org/wiki/Data_frame"

target="_blank" rel="noopener">data frame</a> is typically the foundational structure for structured

statistical analysis, analysts frequently encounter scenarios requiring the conversion of a column

into a <a href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> format. This conversion becomes necessary when interfacing with

specialized R functions--such as those used in machine learning libraries or complex statistical

m o d e l i n g - - t h a t  e x p l i c i t l y  d e m a n d  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> inputs, or when performing advanced, iterative operations on non-uniform

d a t a .  T r a n s f o r m i n g  a  c o l u m n ,  w h i c h  i s  f u n d a m e n t a l l y  a  < a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> of homogeneous data, into a <a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> element provides access to list-specific syntax and hierarchical

organization, essential for tasks like storing results from multiple parallel analyses or building

nested data structures.</span></p>

<p><span style="color: #000000">This expert guide offers a meticulous examination of the primary
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base R methods for converting <a href="https://en.wikipedia.org/wiki/Data_frame" target="_blank"

r e l = " n o o p e n e r " > d a t a  f r a m e < / a >  c o l u m n s  i n t o  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> structures. We will not only detail the exact syntax required for these

transformations but also clarify the precise structural differences that result from each technique.

This understanding ensures you can select the most efficient and appropriate method for your

specific data manipulation needs. Our focus will be on two distinct, yet complementary, strategies:

extracting and wrapping a single column into a list container, and converting the entire <a

href="https://en.wikipedia.org/wiki/Data_frame" target="_blank" rel="noopener">data frame</a>

into a named <a href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists"

target="_blank" rel="noopener">list</a> where each column becomes an independent, named

element.</span></p>

<h3><span style="color: #000000"><strong>Choosing the Right Transformation

Method</strong></span></h3>

<p><span style="color: #000000">The transition from the rigid, tabular organization of a <a

href="https://en.wikipedia.org/wiki/Data_frame" target="_blank" rel="noopener">data frame</a> to

the highly flexible <a href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists"

target="_blank" rel="noopener">list</a> format is achieved using two core, built-in R functions.

These methods are fundamentally different in scope: one facilitates highly targeted, single-column

extraction, while the other performs a comprehensive, structure-wide conversion. Recognizing

these  d i s t i nc t i ons  i s  c ruc ia l  f o r  genera t ing  c lean  and  pe r fo rman t  <a

href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

programming</a> code.</span></p>

<p><span style="color: #000000">The primary factor in choosing a method is determining whether

you require a list containing only one specific column as its sole element, or if you need a list

where every column of the original <a href="https://en.wikipedia.org/wiki/Data_frame"

target="_blank" rel="noopener">data frame</a> is represented as a distinct, independently

accessible element. For instance, if you are preparing a single variable for a function that expects a

list of length one, isolating the column is the best approach. Conversely, if you plan to apply an

iterative function (like <code>lapply</code>) across all variables simultaneously, converting the

entire structure using the second method is far more efficient, as it aligns the column names with

the list element names automatically.</span></p>

<p><span sty le="color :  #000000">The techniques below ut i l ize base <a

href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

programming</a> functionality, meaning no external packages are required. We will use a

consistent data frame and column access syntax (using the <code>$</code> operator or single

s q u a r e  b r a c k e t s )  t o  c l e a r l y  d e m o n s t r a t e  h o w  t h e  i n p u t  < a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> is extracted and subsequently enveloped by the
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desired list structure.</span></p>

<ul>

<li><span style="color: #000000"><strong>Method 1: Targeted Column Conversion using

<code>l ist()</code>.</strong> This method takes an extracted column <a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> (e.g., <code>df$my_column</code>) and wraps it,

resulting in a new <a href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists"

target="_blank" rel="noopener">list</a> that always has a length of one.</span></li>

</ul>

<pre style="background-color: #ececec;font-size: 15px"><strong>my_list <- <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener">list</a>(df$my_column)

</strong></pre>

<ul>

<li><span style="color: #000000"><strong>Method 2: Full Data Frame Conversion using

< c o d e > a s . l i s t ( ) < / c o d e > . < / s t r o n g >  A p p l y i n g  t h e  g e n e r i c  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

re l="noopener"><code>as. l is t ( )< /code> funct ion</a> d i rec t ly  to  the <a

href="https://en.wikipedia.org/wiki/Data_frame" target="_blank" rel="noopener">data frame</a>

converts every single column into an individual, named element within a single, unified <a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> structure.</span></li>

</ul>

<pre style="background-color: #ececec;font-size: 15px"><strong>all_lists <- <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener">as.list</a>(df)</strong></pre>

<p><span style="color: #000000">We will now establish a concrete example data set to clearly

illustrate the distinct outputs produced by these two essential conversion functions.</span></p>

<h3><span style="color: #000000"><strong>Establishing the Sample Data Frame in

R</strong></span></h3>

<p><span style="color: #000000">To rigorously demonstrate the outcomes of the column-to-list

conve rs ion  me thods ,  we  mus t  f i r s t  c rea te  a  rep roduc ib le  samp le  <a

href="https://en.wikipedia.org/wiki/Data_frame" target="_blank" rel="noopener">data frame</a>.

This ensures that the results derived from the R code snippets are verifiable and comparable,

providing a clear understanding of the structural changes induced by the list coercion functions.

For this tutorial, we will use hypothetical sports statistics, which inherently include a mix of

character (categorical) and numeric (continuous) data types, representative of typical real-world

datasets encountered by data analysts.</span></p>

< p > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > W e  u t i l i z e  t h e  b a s e  R  < a
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href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/data.frame"

target="_blank" rel="noopener"><code>data.frame()</code> function</a> to construct an object

named <code>df</code>. This data frame will contain five observations (rows) and four variables

(columns): <code>team</code> (character data), <code>points</code>, <code>assists</code>,

and <code>rebounds</code> (numeric data). This heterogeneous blend confirms that our

conversion examples accurately reflect how R maintains or coerces different data types when

t r a n s f o r m i n g  t h e m  i n t o  a  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> structure.</span></p>

<p><span style="color: #000000">Executing the following code snippet initializes the

<code>df</code> data frame and displays its contents. Note that the initial structure is clean and

tabular, which is the required format for standard analytical operations in R before any list

transformation is applied. This initial setup is the necessary precursor to testing our column-to-list

conversion techniques and observing the resulting list structures.</span></p>

<pre style="background-color: #ececec;font-size: 15px"><strong><span style="color: #008080">#

Create a sample data frame representing team statistics

< / s p a n > d f  < -  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/data.frame"

target="_blank" rel="noopener">data.frame</a>(team=c('A', 'B', 'C', 'D', 'E'),

points=c(99, 90, 86, 88, 95),

assists=c(33, 28, 31, 39, 34),

rebounds=c(30, 28, 24, 24, 28))

<span style="color: #008080"># Display the content of the data frame

</span>df

team points assists rebounds

1 A 99 33 30

2 B 90 28 28

3 C 86 31 24

4 D 88 39 24

5 E 95 34 28</strong></pre>

<h3><span style="color: #000000"><strong>Example 1: Isolating a Single Column into a Length-

One List</strong></span></h3>

<p><span style="color: #000000">The most precise way to convert a specific column into a list

o b j e c t  i s  b y  w r a p p i n g  t h e  e x t r a c t e d  c o l u m n  < a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

t a r g e t = " _ b l a n k "  r e l = " n o o p e n e r " > v e c t o r < / a >  u s i n g  t h e  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>list()</code> function</a>. This technique is essential when a subsequent
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function or process requires the data to be contained within a list object, specifically as the first and

only element, often to maintain type integrity or to align with a particular functional programming

pattern. We will use the <code>points</code> column from our established <code>df</code> data

frame for this demonstration.</span></p>

<p><span style="color: #000000">The process begins by extracting the column using standard R

subsetting--in this case, <code>df$points</code>--which yields a base R <a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> containing all the numerical values. The <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>list()</code> function</a> then acts as a direct container, taking this single

<a href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> input and encapsulating it as the sole element within

the newly created <a href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists"

target="_blank" rel="noopener">list</a>. Consequently, the result ing object,

<code>points_list</code>, will always have a length of 1, regardless of the number of rows in the

original data frame.</span></p>

<pre style="background-color: #ececec;font-size: 15px"><strong><span style="color: #008080">#

Convert the 'points' column vector into a list container

< / s p a n > p o i n t s _ l i s t  < -  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener">list</a>(df$points)

<span style="color: #008080"># Display the structure and content

</span>points_list

]

99 90 86 88 95</strong></pre>

<p><span style="color: #000000">The <code>]</code> notation in the output confirms that

< c o d e > p o i n t s _ l i s t < / c o d e >  i s  a  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

re l= "noopener "> l i s t< /a> ,  and  i t s  f i r s t  e lement  con ta ins  the  en t i re  <a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> of point values. To confirm the successful structural

c h a n g e ,  w e  u s e  t h e  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/class" target="_blank"

re l="noopener"><code>class()</code> funct ion</a>,  a cr i t ica l  tool  in  <a

href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

programming</a> for object inspection. This verification confirms that the object type has been

coerced from a numeric vector to a dedicated list object.</span></p>

<pre style="background-color: #ececec;font-size: 15px"><strong><span style="color: #008080">#
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Verify the class of the resulting object

</span><a href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/class"

target="_blank" rel="noopener">class</a>(points_list)

"list"</strong></pre>

<h3><span style="color: #000000"><strong>Example 2: Converting the Entire Data Frame to a

Named List</strong></span></h3>

<p><span style="color: #000000">For workflows requiring access to all variables in a list format--

such as preparing data for functional programming tools--the conversion of the entire <a

href="https://en.wikipedia.org/wiki/Data_frame" target="_blank" rel="noopener">data frame</a> is

the preferred method. This macro-conversion is handled efficiently by applying the generic <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list()</code> function</a> directly to the tabular structure. When applied

t o  a  d a t a  f r a m e ,  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list()</code> function</a> automatically processes each column

sequentially, making each column a distinct list element.</span></p>

<p><span style="color: #000000">A significant advantage of this approach is the preservation of

metadata: the column names from the original data frame are automatically mapped to the names

of the resulting list elements. This creates a highly readable and programmatically accessible

structure known as a <strong>named list</strong>. Each element of this new list object is a <a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> containing the data from the corresponding column,

making it perfectly suited for applying vectorized functions across all variables using R's

<code>apply</code> fami ly  o f  funct ions (e .g . ,  <code>lapply</code> or

<code>sapply</code>).</span></p>

<p><span style="color: #000000">We apply this transformation to our example <code>df</code>

data frame. The output clearly demonstrates the structural shift from a columnar organization to a

list hierarchy, where the <code>$</code> operator indicates the named list elements

corresponding to the original column headers.</span></p>

<pre style="background-color: #ececec;font-size: 15px"><strong><span style="color: #008080">#

Convert the entire data frame into a single list of named vectors

< / s p a n > a l l _ c o l u m n s _ l i s t  < -  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener">as.list</a>(df)

<span style="color: #008080"># Display the resulting named list structure

</span>all_columns_list

$team
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"A" "B" "C" "D" "E"

$points

99 90 86 88 95

$assists

33 28 31 39 34

$rebounds

30 28 24 24 28

</strong></pre>

<p><span style="color: #000000">The resulting <code>all_columns_list</code> is a <a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">list</a> containing four named elements. Accessing data within this structure is

h igh ly  in tu i t ive,  a l lowing d i rect  re ference us ing the co lumn name (e.g. ,

<code>all_columns_list$team</code>). A key distinction in list indexing is that using single square

brackets (<code></code>) returns a sub-list containing the extracted element, thereby preserving

the list structure. In contrast, using double square brackets (<code>]</code>) or the

< c o d e > $ < / c o d e >  o p e r a t o r  e x t r a c t s  t h e  u n d e r l y i n g  b a s e  < a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

target="_blank" rel="noopener">vector</a> itself. This versatile access mechanism makes the <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list(df)</code> conversion</a> a powerful preliminary step for many

analytical workflows.</span></p>

<pre style="background-color: #ececec;font-size: 15px"><strong><span style="color: #008080">#

Extract the first column ("team") as a list element (returns a sub-list)

</span>all_columns_list

$team

"A" "B" "C" "D" "E"</strong></pre>

<h3><span style="color: #000000"><strong>Differentiating Structural Outcomes and Use

Cases</strong></span></h3>

< p > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > T h e  c h o i c e  b e t w e e n  a p p l y i n g  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>l ist()</code></a> to a s ingle column and using <a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list()</code></a> on the entire data frame must be dictated by the

specific structural requirements of the subsequent operation. While both methods achieve the

fundamental column-to-list conversion, the resulting objects possess vastly different hierarchies

and element counts. Grasping these critical distinctions is essential for avoiding common errors
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related to object coercion and improper element indexing in R.</span></p>

< p > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > W h e n  a  c o l u m n  < a

href="https://en.wikipedia.org/wiki/Vector_(mathematics_and_physics)#Computer_science"

t a r g e t = " _ b l a n k "  r e l = " n o o p e n e r " > v e c t o r < / a >  i s  c o n v e r t e d  u s i n g  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>list()</code></a>, the output is guaranteed to be a list of length 1. All the

column data, regardless of its row count, is contained entirely within this single element. This

structure is often mandated when a function expects a list but requires the data to be treated as

one complete, atomic unit, not distributed across multiple elements. This method is also

computationally efficient as it only processes the targeted variable.</span></p>

< p > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > I n  c o n t r a s t ,  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list()</code></a> generates a list whose length directly corresponds to

the number of columns in the original <a href="https://en.wikipedia.org/wiki/Data_frame"

target="_blank" rel="noopener">data frame</a>. Since each column becomes a separate, named

element, this resulting structure is ideally suited for applying functions element-wise across all

variables. This is a common and powerful technique for leveraging R's functional programming

capabilities. For example, if you need to calculate summary statistics for every numeric column in

your dataset, converting the data frame to a named list first simplifies the subsequent application of

iterative calculations.</span></p>

<ul>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > U s e  < c o d e > < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener">list</a>(df$column_name)</code> when the goal is to convert a single variable

into a list of length one. This is preferred for isolated processing or when compatibility demands the

data be packaged as a single list element.</span></li>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > O p t  f o r  < c o d e > < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener">as.list</a>(df)</code> when the objective is to create a structure where all

columns are independently accessible as named vectors, which facilitates vectorized operations or

comprehensive looping across all dataset variables.</span></li>

</ul>

<h3><span style="color: #000000"><strong>Conclusion: Mastering Data Flexibility in

R</strong></span></h3>

<p><span style="color: #000000">The mastery of seamless conversion between core data

structures--specifically transforming <a href="https://en.wikipedia.org/wiki/Data_frame"

t a r g e t = " _ b l a n k "  r e l = " n o o p e n e r " > d a t a  f r a m e < / a >  c o l u m n s  i n t o  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">lists</a>--represents a fundamental skill in advanced data manipulation within <a
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href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

p r o g r a m m i n g < / a > .  B y  s t r a t e g i c a l l y  u t i l i z i n g  t h e  t a r g e t e d  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>list()</code> function</a> for isolated conversions or the comprehensive

<a href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list"

target="_blank" rel="noopener"><code>as.list()</code> function</a> for entire data frame

transformations, data analysts gain essential control over data format and structural

hierarchy.</span></p>

<p><span style="color: #000000">These versatile techniques are crucial for ensuring data

compatibility across the vast R ecosystem. Many powerful functions and specialized packages are

explicitly designed to consume or produce data in the list format due to its inherent flexibility in

handling complex or heterogeneous outputs. Proficiency in these base R conversion tools

empowers data scientists to streamline preprocessing, accurately manage complex model outputs,

and efficiently prepare variables for sophisticated statistical tests, thereby enhancing the overall

reliability and efficiency of their analytical projects.</span></p>

< h 3 > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > < s t r o n g > F u r t h e r  L e a r n i n g  a n d

Resources</strong></span><span style="color: #000000"><br /></span></h3>

<p><span style="color: #000000">To further solidify your expertise in R data structures and

manipulation, it is highly recommended to explore the official documentation for base R functions,

focusing specifically on coercion, object classes, and indexing. A deep understanding of the

underlying differences between atomic vectors, lists, and data frames is the cornerstone of

effective R programming.</span></p>

<ul>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > O f f i c i a l  R  D o c u m e n t a t i o n  o n  < a

href="https://cran.r-project.org/doc/manuals/r-release/R-lang.html#Lists" target="_blank"

rel="noopener">List Objects</a></span></li>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > R  D o c u m e n t a t i o n  o n  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/list" target="_blank"

rel="noopener"><code>list()</code> function</a></span></li>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > R  D o c u m e n t a t i o n  o n  < a

href="https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/as.list" target="_blank"

rel="noopener"><code>as.list()</code> function</a></span></li>

< l i > < s p a n  s t y l e = " c o l o r :  # 0 0 0 0 0 0 " > W i k i p e d i a  e n t r y  o n  t h e  < a

href="https://en.wikipedia.org/wiki/R_(programming_language)" target="_blank" rel="noopener">R

Programming Language</a></span></li>

</ul>

<p><span style="color: #000000"><br /></span><span style="color: #000000"><br /></span></p>

</div>

</div>
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