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The table() function is a foundational utility within the R programming environment, serving as the

primary method for generating frequency tables. These summaries are indispensable tools in

Exploratory Data Analysis (EDA), offering immediate clarity on how often specific values or

categories occur within a dataset.

Before diving into complex statistical modeling or hypothesis testing, understanding the underlying

distribution of your data is paramount. The table() function provides a swift, efficient, and precise

summary, illuminating how data is dispersed across various categories. Whether you are analyzing

a single categorical variable or assessing the joint distribution between two factors, table()

produces a concise output that forms the basis for deeper statistical inference.

This comprehensive tutorial is designed to transform your understanding of frequency analysis in

R. We will systematically explore practical applications of table(), including how to pair it with

prop.table() to calculate both absolute counts and relative frequencies (proportions) using a

sample data frame, ensuring you gain mastery over this essential data summarization technique.

Preparing the Sample Data Frame for Analysis

To accurately demonstrate the capabilities of the table() function and ensure easy verification of

the resulting counts, we must first establish a controlled, representative dataset. We will construct

a simple data frame named df, which simulates data for six fictional players, capturing their

unique identifiers, assigned positions (a categorical variable 'A' or 'B'), and the number of points

they scored (a numerical or ordinal variable).

This small, deliberately structured dataset allows us to observe a clear relationship between the

raw input data and the summarized output generated by R. By using a data frame with defined

categories and counts, we can effectively illustrate the differences between single-variable

frequency tables and two-variable contingency tables, setting a solid foundation for understanding

the subsequent statistical summaries.

The following code block demonstrates the creation of our sample data frame and displays its

contents, which we will analyze throughout the subsequent examples. We will specifically focus our

frequency analysis on the distribution of the position and points variables, as they represent the

types of data most suitable for frequency counting.

#create data frame

df <- data.frame(player = c('AJ', 'Bob', 'Chad', 'Dan', 'Eric', 'Frank'),

position = c('A', 'B', 'B', 'B', 'B', 'A'),

points = c(1, 2, 2, 1, 0, 0))

#view data frame
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df

player position points

1 AJ A 1

2 Bob B 2

3 Chad B 2

4 Dan B 1

5 Eric B 0

6 Frank A 0

Analyzing Single Variable Distributions (Absolute Frequencies)

The most fundamental application of the table() function involves calculating the absolute

frequency distribution for a single categorical variable. Absolute frequency simply refers to the raw

count of observations that fall into each distinct category defined by that variable. This initial

analysis is vital because it immediately reveals the size and balance of categories within the data,

which is a key step in any rigorous EDA process.

To generate this summary, we pass the specific column vector--which must be accessed using the

$ operator (e.g., df$position)--directly into the table() function. The function efficiently scans

the vector, identifies all unique values, and tallies the occurrence of each one. The resulting output

is presented as a named vector where the names correspond to the categories, and the values

represent the corresponding counts.

In the example below, we calculate the absolute frequency table for the position variable,

providing an immediate snapshot of the player assignments. This provides concrete evidence

regarding the distribution of positions in our sample, confirming that Position B is significantly more

represented than Position A.

#calculate frequency table for position variable

table(df$position)

A B

2 4

The resulting output indicates that 2 players in the data frame are assigned to position 'A'.

The output also shows that 4 players in the data frame are assigned to position 'B'.

This simple frequency count is the essential starting point for all subsequent calculations,

confirming a total of six observations and highlighting the immediate imbalance in the sample
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positions.

Calculating Relative Frequencies using prop.table()

While absolute counts are essential for understanding the raw volume of data, statistical analysis

often requires normalized measures, particularly when comparing distributions across datasets of

varying sizes. This is where relative frequency, or proportion, becomes critical, as it expresses

the count of each category as a fraction or percentage of the total sample size.

To transition from absolute counts to proportions in R, we utilize the powerful prop.table() function.

This function is designed to take the output of a frequency table generated by table() and divide

every count by the overall total sum of counts. The standard syntax involves nesting the table()

call inside the prop.table() call, ensuring the normalization is performed correctly on the counts.

Applying this technique to our position variable yields a normalized view of the data distribution.

The output clearly shows the fractional weight of each position relative to the six total players. This

process of normalization is crucial for rigorous statistical reporting and allows for direct, unbiased

comparison across different populations or samples.

#calculate frequency table of proportions for position variable

prop.table(table(df$position))

A B

0.3333333 0.6666667

The proportion for Position 'A' is approximately 0.3333 (33.33%) of the total players.

The proportion for Position 'B' is approximately 0.6667 (66.67%) of the total players.

A necessary validation step when calculating relative frequencies from a single variable is to

ensure that the sum of all resulting proportions precisely equals 1.0. This confirms that the table

accurately accounts for 100% of the observations in the dataset, providing a quick check for

calculation accuracy.

Exploring Relationships with Contingency Tables

When the objective shifts from analyzing a single variable to investigating the relationship between

two categorical variables, the table() function facilitates the creation of a contingency table,

also known as a cross-tabulation. This powerful statistical tool displays the joint frequency

distribution, revealing how often specific combinations of categories occur simultaneously across

the two variables.

https://en.wikipedia.org/wiki/Proportion_(mathematics)
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Generating a contingency table is achieved by simply passing two column vectors to the table()

function. Conventionally, the first vector provided defines the rows of the resulting matrix, and the

second vector defines the columns. In our example, we analyze the joint frequency of position

(rows) and points (columns).

The resulting two-dimensional matrix summarizes the co-occurrence of these two factors.

Analyzing the intersection points (cells) allows us to detect potential dependencies or correlations

between the variables. For instance, we can immediately observe which positions are associated

with higher or lower point totals within our sample.

#calculate frequency table for position and points variable

table(df$position, df$points)

0 1 2

A 1 1 0

B 1 1 2

Interpreting this contingency table provides detailed insights into the data distribution:

The count for Position 'A' and 2 points is 0, indicating no players in this position achieved that

score.

The count for Position 'B' and 2 points is 2, demonstrating that players in Position B are exclusively

responsible for achieving the highest score in this sample.

This method of cross-tabulation is invaluable for initial investigations into association. By

quantifying the counts of joint occurrences, we gain essential context before moving on to

inferential statistics, such as chi-squared tests.

Deriving Joint Proportions for Two Variables

Building upon the contingency table, we can also determine the joint proportion for two variables.

When prop.table() is applied to a two-dimensional frequency table, it calculates the proportion of

the entire dataset (the total sample size) that falls into each specific cell combination.

This output is essential for understanding the relative contribution or weight of each combination to

the total population under study. The approach utilizes the same nesting syntax: the table()

function first generates the counts, and the prop.table() function then normalizes those counts

by dividing them by the grand total of all observations (in this case, 6 players). The resulting matrix

contains values that sum up to 1.0 across all cells.

The resulting proportional matrix allows for a deep understanding of the joint probability

https://www.rdocumentation.org/packages/base/versions/3.6.2/topics/table
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distribution. Each cell value represents the likelihood of observing both characteristics

simultaneously (e.g., the probability of a randomly selected player being Position B AND scoring 2

points). This normalization enables a clear comparison of the relative influence of different

combinations.

#calculate frequency table of proportions for position and points variable

prop.table(table(df$position, df$points))

0 1 2

A 0.1666667 0.1666667 0.0000000

B 0.1666667 0.1666667 0.3333333

Interpreting the joint proportions in detail:

The combination of Position 'A' and 2 points accounts for 0% of the dataset.

The combination of Position 'B' and 2 points accounts for approximately 33.3% of the dataset,

indicating it is the single most frequent observation pair.

As with single-variable proportions, confirming that the sum of all cell values in the joint proportion

table equals 1.0 is a crucial step that validates the calculation and assures that 100% of the data

frame's observations have been accounted for.

Enhancing Readability: Customizing Output Precision

A common practical challenge when working with R output, particularly relative frequencies, is the

default high precision, which often displays many decimal places (e.g., 0.1666667). While

mathematically accurate, this level of detail can severely clutter visual reports and make tables

difficult to read quickly. Fortunately, R provides a simple global mechanism to manage display

precision.

The display precision can be controlled using the options() function, specifically by modifying the

digits parameter. By setting a low integer value, such as options(digits=2), we instruct the R

console to display all subsequent numerical output, including the proportions derived from

prop.table(), rounded to two significant decimal places. It is critical to note that this command

affects only the display; the underlying data and computational precision remain unchanged.

The following example demonstrates the significant improvement in readability achieved by

implementing this option. The output is cleaner, making it far more suitable for inclusion in

summaries or presentations where clarity is prioritized over extreme numerical precision.

Remember that if subsequent calculations require higher precision, the global options(digits)

setting should be reset to avoid unintended rounding effects.
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#only display two decimal places

options(digits=2)

#calculate frequency table of proportions for position and points variable

prop.table(table(df$position, df$points))

0 1 2

A 0.17 0.17 0.00

B 0.17 0.17 0.33

As clearly demonstrated, the proportional output is now simplified, displaying 0.17 instead of the

extended decimal, enhancing the immediate interpretability of the frequency data.

Mastering the combined use of table() and prop.table() is a foundational requirement for

effective data exploration and robust statistical reporting in R. These functions provide immediate,

reliable summaries that guide all subsequent analytical decisions.

https://statistics.arabpsychology.com/?p=9637
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

