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The Importance of Frequency Analysis: Bridging SAS and R

Analyzing the distribution of categorical variables is a crucial, foundational step in statistical
analysis and data exploration, providing the necessary roadmap for generating deeper insights.
Historically, in the world of large-scale statistical software, proprietary systems like SAS have
offered robust, procedural tools for this task. The most notable example is the indispensable PROC
FREQ procedure. This powerful utility enables users to rapidly generate one-way, two-way, and N-
way frequency tables, offering immediate and critical understanding into how often specific data
values occur within a dataset. Mastery of these frequency procedures is essential for tasks ranging
from initial data quality checks and assessing variable balance to meticulous data preparation
required for advanced modeling techniques.

However, as analysts transition from the structured, proprietary environment of SAS to the flexible,
open-source capabilities of the R programming language, they often seek direct, functional

equivalents for familiar procedures. While R typically favors a highly modular, function-based
approach--contrasting with the procedural style of SAS--it offers an exceptionally clean and
efficient methodology for calculating frequencies. This methodology aligns perfectly with, and often
surpasses, the output generated by PROC FREQ. The primary tool for this statistical task is R's
built-in table() function, a versatile utility specifically engineered for cross-tabulation and generating
precise counts of unique values.

This comprehensive guide provides a detailed walkthrough designed to ease this transition. We will
demonstrate how to utilize the core R table() function, alongside related functions like

prop.table(), to fully replicate and significantly enhance the functionality traditionally provided by
SAS's PROC FREQ. We will meticulously explore the creation of simple raw counts, the derivation
of relative percentages, and the generation of complex two-way contingency tables, ensuring a
seamless and highly efficient workflow for data analysts accustomed to the SAS syntax.

The Core R Equivalent: Mastering the table() Function

In the R environment, the fundamental process of calculating frequency distributions is elegantly
simplified through the use of the base R table() function. A key difference from SAS lies in R's
philosophy: instead of a single procedural statement (like PROC FREQ) handling the entire output,
R separates the data handling logic from the display and subsequent analysis. This separation
makes R code highly modular, reusable, and reproducible. The table() function accepts one or
more vectors (which are typically columns extracted from an R data frame) as its arguments.

When executed, table() returns an object of class t abl e, which is essentially a specialized array
containing the counts of the unique combinations of the input values. This inherent simplicity allows
for incredibly rapid data summarization without relying on external packages for basic frequency
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tabulation tasks. This function is thus the cornerstone for any preliminary exploration of categorical
data in R.

The true utility of the table() function is demonstrated by its adaptability. When provided with a
single variable, it automatically produces a one-way frequency distribution, detailing the absolute
count for every distinct categorical level present in that variable. Crucially, when supplied with two
variables, it seamlessly generates a two-way contingency table, displaying the joint distribution of
the two factors. This mechanism precisely mirrors the primary capabilities of PROC FREQ's simple
and two-way table generation. Understanding the structure of the output--an array where
dimension hames correspond to the unique categories--is vital for subsequent manipulations, such
as converting counts to proportions or running inferential statistics like Chi-squared.

Practical Data Setup: Preparing for Frequency Analysis

To properly illustrate the mechanics of frequency calculation in R, we must first establish a working
dataset. For optimal consistency and performance, data in R is commonly structured within a data
frame (analogous to a dataset in SAS). The following scenario sets up a hypothetical dataset
involving basketball statistics, which we will use throughout this tutorial to calculate various
frequencies based on team, player position, and points scored. This structured approach is
essential for demonstrating both one-way and two-way frequency calculations effectively.

Below is the R code used to construct and display our sample data frame. Note how the variables
t eamand posi ti on are categorical variables suitable for frequency analysis, while poi nt s is a
numeric variable.

#create data frame

df <- data.frame(team=c(‘A', ‘A", 'A’, 'A’, 'B, 'B', 'B’, 'B"),
position=c('G', 'G', 'G', 'F','G', 'F', 'F', 'C"),

points=c(23, 18, 14, 14, 13, 19, 34, 28))

#view data frame
df

team position points
1AG23
2AG18
3AG14
4AF 14
5BG13
6BF19
7BF 34
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Calculating Simple Frequencies (Raw Counts)

Our initial objective is the calculation of the one-way frequency distribution for a single categorical
variable, specifically the posi ti on column. This procedure is the direct equivalent of the simplest
application of PROC FREQ in SAS. To accomplish this in R, we simply pass the specific vector
corresponding to the posi ti on column (using df $posi ti on notation) directly into the table()
function. This command instructs R to efficiently scan the column, identify all unique values (C, F,
G), and tabulate the absolute number of times each unique value appears.

The resulting output, displayed below, clearly reports the raw count of players assigned to each
position within our small dataset. This clean, concise output is the most direct functional analogue
to the default table generated by the SAS statement: PROC FREQ TABLE posi ti on;

#calculate frequency of each unique value in 'position' column
table(df$position)

CFG
134

The output from the table() function is highly interpretable, immediately providing the total count for
each category. Based on this result, we can precisely summarize the distribution of positions
across our sample of basketball players:

The category C (Center) occurs exactly 1 time.
The category F (Forward) occurs 3 times.
The category G (Guard) occurs 4 times.

Deriving Relative Frequencies: Introducing prop.table()

While raw counts are crucial for initial inspection, professional statistical reporting almost always
requires the calculation of relative frequencies, or percentages, to accurately convey the
proportion of the whole represented by each category. This percentage calculation is handled
automatically by PROC FREQ in SAS. In R, we achieve this through a separate, yet intrinsically
complementary, function: the prop.table() function. This function is specifically engineered to take

a table object (the output generated by our table() function call) and convert the absolute counts
into proportions by dividing every element by the overall sum.

By nesting the table() function call within prop.table(), we can efficiently generate the complete
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proportional distribution for the posi ti on column in a single line of code. It is essential to
remember that the output of prop.table() is presented as decimal proportions (where 1.0 is
equivalent to 100%). Users can easily scale these results by multiplying by 100 if they require the
explicit percentage display, although the proportional format is the accepted standard for most
statistical computing packages.

The following code demonstrates this powerful, nested combination, yielding the proportional
frequency for each unique position value in our data frame. This technique is highly efficient and
characteristic of streamlined R data manipulation.

#calculate frequency percentage of each unique value in 'position’ column
prop.table(table(df$position))

CFG
0.125 0.375 0.500

The resultant proportional table clearly illustrates the relative weight of each position compared to
the total sample size of eight players. This proportional view is immensely valuable for
standardized comparisons and clear reporting, especially when dealing with expansive datasets
where raw counts may obscure the true distribution. The interpretation of these results provides
immediate, actionable context:

The value C (Center) represents a proportion of 0.125, equating to 12.5% of all observed values.
The value F (Forward) represents a proportion of 0.375, equating to 37.5% of all observed values.
The value G (Guard) represents a proportion of 0.500, equating to 50% of all observed values.

Advanced Tabulation: Generating Two-Way Contingency Tables

A frequent and critically important requirement in data analysis is the creation of two-way

frequency tables, commonly referred to as cross-tabulations or contingency tables. These
tables are essential because they examine the joint distribution between two categorical variables
simultaneously. In the SAS environment, this relational analysis is achieved simply by specifying
two variables within the TABLES statement of PROC FREQ. In R, the versatile table() function
handles this task just as seamlessly by accepting two arguments instead of one.

For our continuing example, we are interested in exploring the joint relationship between a player's
t eammembership and their assigned posi ti on. By supplying both df $t eamand df $posi ti on to
the table() function, R instantaneously constructs a matrix. In this matrix, the rows correspond to
the unique values of the first variable (team), and the columns correspond to the unique values of
the second variable (position). Critically, the cells within the matrix contain the absolute count of
observations that share that specific, paired combination of characteristics.
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This powerful cross-tabulation capability offers immediate, structural insight into the data, allowing
analysts to quickly reveal patterns, such as whether Team A or Team B disproportionately utilize
players in certain positions. The elegance of the R syntax for generating this two-way table
remains remarkably simple, strongly emphasizing functional clarity and efficiency:

#calculate frequencies of values in team and position columns
table(df$team, df$position)

CFG
A013
B121

The resulting output provides a classic contingency table format, detailing the frequency of each
unique combination across the t eamand posi ti on variables. This structured table is typically the
prerequisite input for subsequent inferential statistical tests, particularly those aimed at assessing
the independence (or lack thereof) between the two variables. Analyzing the cell counts allows us
to draw specific conclusions about the composition of each team:

Team A had 0 occurrences of the Center position (C), 1 occurrence of Forward (F), and 3
occurrences of Guard (G).
Team B had 1 occurrence of Center (C), 2 occurrences of Forward (F), and 1 occurrence of Guard

(G).

Furthermore, the prop.table() function can be applied directly to this two-way table, enabling the
calculation of percentages based on the grand total, row totals, or column totals. This level of
control and detail is fully comparable to the most advanced options available within SAS's PROC
FREQ procedure, demonstrating R's complete capability in frequency analysis.

Conclusion: Seamless Transition to R Frequency Analysis

The migration path from using SAS's robust PROC FREQ procedure to mastering frequency
calculations in R is highly intuitive and seamless. This ease of transition is primarily attributable to
the flexibility, reliability, and sheer efficiency of the base R table() and prop.table() functions. By
achieving proficiency in applying these core functions, data analysts can effortlessly replicate and
extend all standard frequency analysis tasks, moving fluidly between generating raw counts,
deriving proportional distributions, and constructing complex multi-dimensional contingency tables.
The R ecosystem offers a modular and powerful environment for all aspects of statistical
computing, where these fundamental building blocks serve as the necessary gateway to executing
more sophisticated and modern data analysis techniques.

For analysts seeking to further enhance their R programming repertoire and explore more
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sophisticated methods for data presentation and summarization, the following resources provide
valuable guidance on related operations, focusing on efficient data manipulation and visualization

techniques common in modern statistical analysis workflows.

How to Create Tablesin R

statistics.arabpsychology.com

PSYCHOLOGICAL STATISTICS



https://www./create-table-in-r/
https://statistics.arabpsychology.com/?p=16910
https://statistics.arabpsychology.com
https://statistics.arabpsychology.com

